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BhICIIEero oOpa3zoBaHus «MpKyTCKuil rocyJapCTBEHHBIN YHUBEPCUTET MyTEH COOOIICHUS»
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pabouas mporpaMmma JUCHHUILIAHBI
CrermmanbHoCcTh — 23.05.06 CTponuTENbCTBO KEIE3HBIX IOPOT, MOCTOB Y TPAHCHOPTHBIX TOHHEJIEH

Cneunanmauml — YopaBieHHe TEXHUYSCKHUM COCTOSIHMEM KEJIEe3HOIOPOKHOIO MYTH

KBanmuukanmst BRITYCKHUKA — HHYKEHEP ITyTel COOOIeHUs

®opma u cpok 00ydyenus — ouHas dopma, 5 et oOydeHusd; 3a0uHas Gopma, 6 et o0yueHus

Kadenpa-pa3zpadborunk nmporpammsl — TexHochepHas 6€301macHOCTb

OO0m1ast TpyAOEMKOCTb B 3.€. — 4
Yacos o yueOHOMY TUIaHy — 144

Ounasn gopma o0yueHus

ouHas Gopma o0ydeHHs: IK3aMeH 1 cemecTp
3a04yHast popmMa oOydeHus: FK3aMeH | Kypc

(DO[!MLI H[!OMG)KY!O‘IHOI\/'I aTTCCTAallu B ceMec!pe/Ha Kypce

Pacnpez[e.ne}me YaCoB JUCIMIIIMHBI IO CeMeCTpam

Cemectp 1
Hroro
Uuco HeJiennb B CEMECTpe 17
Bun 3anaruit Yacos no YII Yacos no YII

AyauTopHas KOHTAKTHAs pa6oTa mo BHAAM Y4eOHBIX 3aHATHH 68 68
— JICKIIUN 17 17
— IIpaKTHYECKUE (CEMHHAPCKHE) 17 17
— 1abopaTopHbBIe 34 34
CamocTosiTeTpbHasi padoTa 40 40
IK3aMeH 36 36

Hroro 144 144

3aounas popma o0yueHus

Pacnpez[enelme YaCoB JUCHMILIMHBI IO KypcaM

Kypc 1 HTtoro
Bun 3anaruii Yacos no YII Yacos no YII

AyIuTOpHas KOHTAKTHAasA padoTa Mo BUAAM y4eOHbIX 3aHATHI 16 16
— JIEKIUHA 4 4
— NIPaKTUYECKHE (CEMHHApPCKHE) 4 4
— 1abopartopHsble 8 8
CamocrosiTeibHasi padora 110 110
IK3aMeH 18 18

Hroro 144 144
VII — yueOHblii 11aH.
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Pabouas mnporpaMma AMCHUIUIMHBI pazpaboTaHa B cooTBeTcTBUU ¢ DepepanbHbIM
TOCYZapCTBEHHBIM 00pPa30BaTENbHBIM CTAaHAAPTOM BBICIIETO OOpa3OBaHUSI — CIICHUAIHUTET 10
cnenuanbHocTH 23.05.06 CTpouTenbCTBO JKENE3HBIX AOPOr, MOCTOB M TPAHCIOPTHBIX TOHHEJEH,

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 : 2NEKTPOHHBIMN.
(mara obpamenus: 10.05.2023)

OHJIAMH

6.1.2.3

3amanoBa, I'. 1. MexaHnka u MoJieKyJisipHas hu3uka : yaeoHoe mocooue /
I'. W. 3amanoga, P. P. lladees. — Mocksa ; bepaun : J{upekr-Menua, 2015. — 52 ¢. : 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 : 3IEKTPOHHBIA.
(mara obpamenus: 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
nccnenoBarenbekuii Tomckuii rocynapersennslid yausepeuter (HU TI'Y). — Tomck :
WznarensctBo ToMCKOTO nmojurexHudeckoro ynusepcurera, 2014. — 220 c. : ni., tad.,
cxeM. — Pexxum octyna: no nofimnucke. —

URL: https://biblioclub.ru/index.php?page=book&id=442117 — bubmumorp. B kH. — ISBN
978-5-4387-0443-0. — TexcrT : 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 : MOJeKyIsspHas (pU3KKa U TePMOAMHAMUKA. ATOMHAsl, 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 Texanaecknit yausepcuret (TI'TY), 2013. — 96 c. : wi. — Pexxum OHJIAWH
JOCTYTA: TI0 MOJIIHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=277709 — bubnmorp. B KH. —
TeKcT: 371eKTPOHHBIH.
(mara obpamenus: 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.: UznatenpctBo Pu3nko-MaTeMaTuickoil 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 crienuansuocreit. — Yura: 3a0MKT, 2017. — 108 c.
[DnexTpoHHBIH 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, munersus Ne 44718393, rocymapcTBeHHBI KOHTPAKT OT
18.10.2008 r. Ne 92/32A-08
6313 Sunexc. bpaysep. IlpuknagHoe nporpaMMHoe oOecriedyeHne odmiero HazHadeHus, OQUCHBIE NPUIOKEHUS,
T JUIIEH3Us — CBOOOTHO pacmpocTpaHseMoe nporpaMMHoe obecriedenne no sunen3nn 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 «bubnuoreka», CBHUIETEIBCTBO O TOCYAapCTBEHHOW perucTpanuu mporpammel ans OBM
T 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,
HEOBXO/JUMOM JIJISI OCYHECTBJEHHUS YYEFHOI'O ITPOIIECCA
O JUCHUAILINHE
1 VYueOHblit u nadoparopusiii kopryca 3a0MKT UpI'YIIC naxomsarcs mo anxpecy: 672040, 3abalikanbckuid
Kpaif, ropox Yura, ynuna MaructpansHas, 1oM 11
VYuebnast ayauropuss 417 paiust TpOBEAEHUs JICKIMOHHBIX W IPAKTHYECKUX 3aHATHH, TPYNIOBBIX U
) WHANBUAYAIBHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS M MPOMEXYTOYHOH aTTECTalllH, YKOMIIEKTOBAaHHAS
CHENMANM3UPOBAaHHOH MeOeIpl0 M TEXHWYECKHMH CpelacTBaMu oOydeHHs (HOYTOyK (TIepeHOCHOH),
MYJBTHMEANANPOCKTOP, D3KpaH), CIYXAIIMMH JUIsI TOpeAcTaBiIeHHs ydeObHoN 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
(TIpe3eHTanNy, TTAKATHI), 00ECIeUYNBAIOIINE TEMATHYECKIE MILTIOCTPAIIMH COICP KaHUS TUCIUIIIHHEL

YuebHas aymurtopus 403 nausd TpoBeACHWS JNEKIUOHHBIX W TPAKTHYSCKUX 3aHATHH, TPYNIOBBIX W
MHIUBHIYaJIbHbIX KOHCYJIbTallMi, KypCOBOTO NMPOCKTHPOBAHUS (BBINOJIHEHHS KYpPCOBBIX PaboOT), TEKYILIETO
KOHTPOISI W TPOMEXKYTOYHOH aTTECTAlWH, YKOMIUIEKTOBAaHHAs CICIHAIN3UPOBAHHON MeOenpio u
TEXHUYECKAMH CpeACTBaMH 00y4eHus (HOyTOYK (TIepeHOCHOIT), MyJIbTUMEANATIPOCKTOP, IKPaH), CIyKaIIUMA
JUT TIpe/ICTaBIeHUS ydeOHoW mHpopManuu O6ompmol ayautopud. s IpoBeneHUS 3aHATHH JEKIHOHHOTO
THIIAa HMMEIOTCSl y4eOHO-HArJLIIHBIE TOocoOMs (TPEe3eHTaluy, IIaKaThl), OOECIeUNBAIOIINE TEMAaTHIECKHE
WUTIOCTPAIMU COJIep)KaHHS JUCIUIUINHEI

VYueOHas ayautopusi 418 s mpoBeneHHs JICKIMOHHBIX M NPAKTHYECKUX 3aHATHH, TPYNIOBBIX |
UHAUBUAYAIBHBIX KOHCYJBTAIlUM, TEKYIIEro KOHTPOIS M MPOMEXKYTOUHON aTTeCcTallM, YKOMILJIEKTOBaHHAs
CIELUAIN3UPOBAHHON MeOENbl0 W TEXHWYECKUMH CpeACTBaMH o00ydeHus (HOYTOYK (TIepeHOCHOI),
MYJIbTUMEANAIPOEKTOP, JKpaH), CIyXallUMH s TpejacTaBieHus ydeOHOW uH(opMmanmu OoJbLIOi
ayauropud. s TpoBeAeHUWs 3aHATUH JIEKUMOHHOTO THIIA HWMEIOTCS y4eOHO-HArJisIHbIE HOCOOMs
(mpe3eHTaLuy, JIaKaThl), 00eCIeYNBAIOIINE TEMATHYECKHE HILTIOCTPALIMH COAEPIKAHMUS TUCIUIIIIMHBI

VYueOHas ayautopuss 406 Uit TPOBENEHMS NPAKTUYECKUX 3aHATHH, TIPYNNOBBIX W HHAMBUAYAJIBHBIX
KOHCYNIbTAllMi,  TEKyIlero  KOHTPOJIS M  NPOMEXKYTOYHOH  aTTeCTalld,  yKOMIUICKTOBaHHAs
CHEIMANM3UPOBAaHHOH MeOeIpl0 M TEXHHYCCKHMH CpeacTBaMu oOydeHHs (HOYTOYK (TIepeHOCHOH),
MYJBTHMEANATIPOCKTOP (IIEPEHOCHOM), 3KpaH (IIEPEHOCHOW)), CIYXKAIUNMH [UIA TIPEICTABICHHUS YIeOHOMH
uHbOpManuu O6oybmoil aynuropun. Jns NpoBeneHUs MPAKTUYSCKUX 3aHATHH MMEIOTCS yueOHO-HarIsAHbIC
nocoOus (Ipe3eHTaluH, IUIAKaTbl), OOCCIHECYMBAIONIME TEMATHYCCKHE HJUIIOCTPAlUK  COICPIKAHHS
JCLUILTHHBI

VYuebHast ayauropusi 312 mis mpoBeneHHs NMPAKTUUECKUX 3aHATHH, 1a00opaTOpHBIX padOT, TPYMIIOBHIX M
UHIUBUAYAIBHBIX KOHCYJBTAIlMH, TEKYLIETO KOHTPONIS M MPOMEXYTOYHON aTTecTallud, YKOMILIEKTOBAaHHAs
CTEUUAIN3UPOBAHHON MeOeNIbl0 W TEXHWYECKUMH CpeICTBaMH o0yudeHus (HOYTOyK (TI€peHOCHOIH),
MYJbTHMEAUANIPOCKTOP (MIEPEHOCHOM), SKpaH (TIEPEHOCHOIT), OJIOKHU 3JICKTPOHHBIC, YCTAHOBKA JIJIS H3MECPEHHS
BSI3KOCTH TpaHC(OPMATOPHOTO Maciia, IITaHTEHIMPKYJb, MTUPOMETpP, YCTaHOBKa JabopaTopHas «MamHa
ATByzna», ycraHoBKa ais ompeneneHus koddguuuenra Bszkoctd DIIT-1, ycraHoBka Al OnpeAeieHUs
OTHOIIICHHS YAETBHBIX TEIUIOEMKOCTEH BO3IyXa IPH IOCTOSHHOM [NAaBJICHWH, YCTaHOBKA Ul OIpPECIICHUS
sHTponnu npH 1iasieHun onoBa OIIT — 1-11, ycranoBka maboparopHas «MasTHuK MackBeiiay, yCTaHOBKa
nabopatopHas «MasTHUK HaKJIOHHBIH», ycTaHOBKa JlabopatopHas «CoymapeHusl IIapoB», YCTaHOBKa IS
OTIpEZICTICHUsT BpallaTeNbHBIX JABIKeHHH OOepOeka, MHUKposnabopaTopus MO MOJICKYJSIPHOW (u3nke u
TepMOAMHAMUKe, Oapomerp, mabopaTopHblii Habop «TemoBele SBICHHSA», JAO0OpAaTOpHBI Habop
HCCIIEZIOBaHMS IIPOIIECCOB B ras3ax, yCTaHOBKa «KpyTWIIBHBIN MasTHHK»), CIy)KAIlUMH JUIS TIPEJCTaBICHHS
yueOHOM nHOpManUU OOIBIION ayJUTOPHUH

YuebHas aymutopus 313 g nmpoBeneHHS NPAKTHUECKUX 3aHATHH, Ja0OpaTOpHBIX padoT, TPYHIOBBIX U
WHANBUAYAIBHBIX KOHCYJIBTAIUMH, TEKYIIETO KOHTPONIS M MPOMEXYTOYHOH aTTeCTallud, YKOMIIEKTOBAaHHAS
CHENMANU3UPOBAaHHOH MeOenpl0 M TEeXHMYECKHMMH CpelIcTBaMH o00ydeHus (HOYTOYK (IepeHOCHOH),
MHTEPAKTHBHBIA KOMIUIeKC ViewSonic, BBIIPSIMHUTENH, TE€HEPATOPbl, NPUOOp H3YYEHHs THCTEepe3uca
(dheppoMarHuTHbIX MartepuajioB, moayiu PIID, ocummiorpader, HaOOp 1aOOPATOPHBIH «DIEKTPUYCCTBOY,
MOCT MOCTOSIHHOTO TOKa, YHHBEpPCAJIbHBIN CTeH] IO (hu3KKe, MPHOOp Mara3uH CONPOTHUBIICHUS, aMIIEPMETPHI,
BOJIbTMETPBI, PEOCTAThl, ycTaHOBKa «V3MepeHMe yaenbHOTO CONPOTHBICHUS PE3UCTHBHOTO MPOBOAY,
ycraHoBKa «Du3ndeckuii MasTHUK», ycTaHOBKa «OOOpPOTHBIM MasTHUKY ), CITy>KallMMHU IJIs TIPEICTABICHHS
y4eOHo# nHpopManuy OOIBIION ayIUTOPHH

VYuebnast ayauropusi 314 Ui mpoBeneHHs NMPAKTHUECKUX 3aHATHH, Ja0OpaTOpHBIX padoT, TPyNIOBBIX U
WHIMBHYaJIbHbIX KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJIS W IMPOMEXYTOUHOH aTTeCTalliH, YKOMIUICKTOBaHHAsS
CHCIHATH3UPOBAaHHOH MeOeIpl0 W TEXHHYSCKUMH CpeAcTBaMH OO0ydeHHUs (HOyTOyK (TIepeHOCHOM),
MHTEPAKTHBHBIN KOMIUIEKC ViewSonic, reHeparopbl, MUKPO JIaDOpaTtopusi MO KBAHTOBBIM SIBICHUSM, MOCT
MOCTOSIHHOTO TOKa, Habop crekTpaiibHbiX Tpyook CH-1, ocumiutorpad, nonspumerp I1161, yHuBepcaibHbie
CTeH/Ibl 110 (DU3HKE, aMIIEPMETPbI, BOJILTMETPHI, JJabopaTopHblii Habop «leomerpuyeckasi ONTHKa», NpUdop
JUISL U3MEPEHHs JUIMHBI CBETOBOM BOJIHBI, CIIEKTPOCKOI JIBYXTPYOHBI 0€3 MOACTaBKH, ONTHYECKash MHKPO
naboparopusi, MUPOMETP), CAYNKAIMUMHU JJIs TPEICTaBICHNS yaeOHOM HH(POPMAIUH OOJIBIION ayTUTOPUH

[MomereHust sl CaMOCTOSATEIbHONW PabOThl OO0YUYAIOIIUXCSl OCHAIICHBI CIEHAIM3UPOBAHHONW MeOeNbio U
KOMITBIOTEPHOI TEXHUKOH, MOJKITFOUECHHON K MH()OPMAIOHHO-TEICKOMMYHUKAIMOHHOU cetn «HTepHeTY,
1 00eCTieueHbI IOCTYIIOM B DJIEKTPOHHYI0 HH()OPMAIIMOHHO-00pa3oBatenbHyto cpemy 3a0KT.

TTomerenus 1y CaMOCTOSATEIHHON pabOThI 00YJAIOIIIXCS:

— YHATAIBHBIN 34T,

-2.11,2.17
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[Momemenne 3.25 s XpaHeHHS M TNPOQPHIAKTUYECKOTO OOCIY)XMBaHUS Y4eOHOro 00OpyHOBaHUS.
OCHAIICHHOCTh: KOMIIBIOTEPHI, PYYHOI ClIECAPHBIH HMHCTPYMEHT, DSJIEKTPOTEXHWYECKHH WHCTPYMEHT,
MIPHUHAIJICKHOCTH JUIS TAKH, Mebelb, yueOHO-HaTIIsTHBIE TOCOOS




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
JOTIONHSIOMAE M KOPPEKTHPYIOIHE YYCOHHKH. YMEHHE COCPEHOTOYCHHO CIYIIATh JICKITUH,
aKTUBHO, TBOPYECKH BOCIPUHNUMATE U3JIaraeMble CBEACHMUS SBISIETCS HEIPEMEHHBIM YCIOBHEM X
TITyOOKOTO ¥ POYHOTO YCBOGHMUS, a TAK)KE Pa3BUTH YMCTBEHHBIX CIIOCOOHOCTEH.

Cnymranpe W 3alUch JIGKIMA — CIOKHBIE BUABI paboTbl. BHuUMartenpHOE cCiymaHue u
KOHCIIEKTUPOBaHUE JIGKIWH  MpEANoyiaraeT HHTECHCHBHYIO  yYMCTBCHHYIO JICATEIFHOCTH
oOyuaromerocs. Ciymiast IEKIIUH, HaJO OTBICYbCS IPU STOM OT MOCTOPOHHUX MEICIICH U IyMaTh
TOJILKO O TOM, YTO M3Jlaraer mpenojaasatenb. KpaTkue 3amucu JeKUUd, KOHCTIEKTHPOBAHUE HMX
MOMOTaeT YCBOUTh Marepuaj. BHUMaHUe yeloBeka HEycTOunBo. TpeOyroTCs BOJCBBIC YCHIIHSA,
9TOOBI OHO OBUIO COCPEMOTOYCHHBIM. KOHCIEKT SIBIICTCS MOJEC3HBIM TOTJA, KOTJa 3alUCaHO
caMoe CYIIECTBEHHOE, OCHOBHOE. DTO JOJDKHO OBITH CHETaHO camuM oOyuarommmcs. He Hano
CTPEMUTBHCS 3aIllUCaTh JOCIOBHO BCIO JICKIMIO. Takoe "KOHCHEKTHPOBaHUE' MPUHOCUT OOJIbINE
Bpena, 4eM Mojb3bl. HekoTopbie oOydaromuecs mpocsaT UHOTA JICKTOpa "duTaTh MOMeJICHHee" .
Ho nekuns He MOXKET MPEBPATUTHCS B JICKIIHUIO-IUKTOBKY. DTO OYeHb BpeaHAs TCHACHINS, H0O B
9TOM cllydae OOYYaIOIIMICS MEXaHWYECKH 3alMCHIBaeT OOJNBINOEC KOJIMYESCTBO YCIBIMIAHHBIX
CBEJICHUH, HE Pa3MBIIILIAA Hall HIMHU.

3anuch MEKIU PEKOMEHAYETCS BECTH MO BO3MOXXHOCTH COOCTBEHHBIMU (POPMYITHPOBKAMHU.
JKemaTensHO 3ammMCh OCYIISCTBIATH HA ONHOW CTpaHUIE, a CIEAYIONIYIO OCTaBIATH IS
MpoOpabOTKU y4eOHOr0 MaTepualia CaMOCTOSATEILHO B JOMAIIHHX YCI0BUAX. KOHCHmeKT mydiie
MOJPAa3eNIATh Ha MyHKTHI, maparpadsl, coOMoaasi KpacHYI CTPOKy. [IpHHIMIHAIBEHBIE MECTa,
ompeneneHusi, GopMyJbl CICIYET COMPOBOXKIATh 3aMCUAHUSIMHE: «BaXKHO», «0CO00 BKHO» U T.II.
LlenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO «MapKorpaduio» (3HauKH, CUMBOJIBbI), COKpAILICHUS
cnoB. Paborass Hamx KOHCIEKTOM JICKIUH, HYXHO WCIOJh30BaTh HE TONBKO YYCOHHK, HO U
PEKOMEH/IOBaHHYIO JIOTIOJTHHUTENbHYIO JUTepaTypy. VIMEHHO Takas cepbe3Has, KpOMOTIMBAas
paboTra ¢ JIGKIMOHHBIM MAaTEpUAIOM ITO3BOJUT TJIYOOKO OBIAACTh 3HAHUAMH. DyHKIUA
oOyuJaroImerocst — He TOJIBKO IepepadoTaTh HHPOPMALUIO, HO M aKTHBHO BKIIIOUYUTHCSA B OTKPHITHE
HEU3BECTHOIO IS Ce0s 3HAHMUSL.

OOume M yTBEepAWBIIHECS B TPAKTHKE MPaBUiIa, W MPHUEMBl KOHCIIEKTUPOBAHUS JICKIIHM:
KoncmektupoBaHue JIeKIUi BeAETCS B CICIMAIbHO OTBEICHHOM IS ITOTO TETPAaIW, KaKIbId
JUCT, KOTOPOW IOJDKEH HMMETh TOJIA, Ha KOTOPBIX JENAoTCS MOMETKH U3 PEKOMEHIOBAHHOU
JTUTEPATyphl, TOMONHSIONINE MaTephal MPOCITYIIAHHON JEKIMH, a TakkKe MOJIYepKUBAIOIINE
0CO0YI0 BXKHOCTh TE€X HJIH UHBIX TEOPETHYCCKHUX MOJ0KeHnH. HeoOXoaumMo 3annuchiBaTh TEMY U
TUIaH JEKIUH, PEKOMEHIYEMYIO IUTEPATYPY K TEME.

3anucu pa3fenoB JEKIUU JOKHBI UMETh 3ar0JIOBKH, MOA3aroJO0BKH, KpacHbIe CTpOKU. Jlis
BBIJICTICHUS Pa3/ielioB, BHIBOJIOB, OMPEEICHNH, OCHOBHBIX WECH MOXKHO HCIOJb30BaTh IIBETHHIC
KapaHgam u ¢iomactepbl. Ha3BaHHbIC B JCKIMK CCHUIKH HA MIEPBOMCTOYHUKY HAI0 TOMETHTDH HA
MOJISIX, YTOOBI IIPU CAMOCTOSITEIBHOM paboTe HAUTH U BITUCATH HX.

B KOHCHEKTe JOCIIOBHO 3alHCHIBAIOTCS OIPEICICHUS TOHITHH, KaTErOpUid M 3aKOHOB.
OcTanpHOE OIHKHO OBITH 3alMCAHO CBOMMH ciioBaMu. Kaxkmomy oOywaromemycss HEOOXOTUMO
BEIPA0OTATh W WCIIOIB30BAThH JOIYCTHMBIC COKpAIeHUS HanOojIee paclpOCTPaHEHHBIX TEPMIHOB
W OHSATHUH.

B koHCHekT cneayeT 3aHOCHUTH BCE, 4YTO IMpernojaBaTesib MUIIET HAa JOCKE, a TakKke
pPEKOMEHTyeMbIe CXEMBbI, TaOJIHIIbI, TUATPaAMMBI U T.1I.

Hamucanme koHCIEKTa JNEKUWH: KpPaTKO, CXEMaTHYHO, IOCJEN0BATeIbHO (QHKCUPOBATH
OCHOBHBIE TIOJIOKEHWUsI, BBIBOJABI, (GopmynupoBku. OO0OOIIEHMS; MOMeYaTh BaXKHBIE MBICIIH,
BBICTISITh  KJIIOUEBBIE CJIOBAa, TEPMUHBL [IpoBepka TEPMHHOB, TMOHATHH C TOMOIIBIO
SHITUKJIONIEANH, CIIOBAPEH, CIIPABOYHUKOB C BHITUCHIBAHUEM TOJKOBaHWMA B TeTpaab. OO03HAYUTH
BOIIPOCHI, TEPMHUHBI, MaTEPHUAT, KOTOPBIA BBI3BIBACT TPYIHOCTH, IOMETUTh H IOMBITATHCS HAWTH
OTBET B pEKOMEHIyeMoW nmrepaType. Ecium caMocTOSTeNhbHO HE yaaeTcss pa3o0parscs B
MaTepuaie, TO HEOOXOAMMO CQOPMYIHPOBaTh BOMPOC H 3aJaTh IPEIOAABATEIIO HA
KOHCYJIbTAIINH, Ha JTA0OPaTOPHOM 3aHSITHU

IIpaktuueckoe
3aHATHC

[TpakTHyeckoe 3aHATHE — BUJI ayJAUTOPHBIX YY€OHBIX 3aHITHH, LieJieHanpaBiIeHHas popma
OpraHM3aly y4eOHOTO Ipoliecca, IpH peaau3alui KOTOpoi o0ydaromuecs Mo 3aJaHuio U 0]
PYKOBOJICTBOM NpenojaBaTeisl BBIIOIHSIOT INpakTH4Yeckue 3agaHusa. IlpakTtudeckue 3ajgaHus
HalpaBleHBl Ha YIIyOJIeHHEe HAyYHO-TEOPETHUECKHMX 3HAHMA W OBJAJEHHE ONPEACICHHBIMU
METOAAaMHU PabOTHI, B MpOIEcCe KOTOPHIX BHIPAOATHIBAIOTCS YMEHHS M HABBIKH BBIIIOJHEHHUS TEX
WIM WHBIX y4eOHBIX AEUCTBUM B maHHOW cdepe Hayku. lIpakThueckue 3aHATHA Pa3BUBAIOT
HAayYHOE MBIIUIEHHE W PE4b, MO3BOJLIIOT MPOBEPHUTH 3HAHMSA OOYYAIOIIMXCS, BBICTYMAIOT Kak




Cpe/CTBa ONEepaTUBHOI OOPATHON CBS3M; LIENb NMPAKTUYECKUX 3aHATHH — YIiayOssTh, pacIiupsTh,
JIETAIN3UPOBATh 3HAHWA, TOIYYCHHBIE Ha JIEKIIMHA, B 0000IIEHHOW (opMe M COIEHCTBOBATH
BBIpAOOTKE HABBIKOB PO(ECCHOHANBHON JICSITEIEHOCTH.

Ha npakTudeckux 3aHATHSIX MOAPOOHO pacCMaTpPUBAIOTCS OCHOBHBIC — BOIPOCHI
JUCUUIUIMHBI, pPa30UpalOTCS OCHOBHBIC THIBI 3a7ad. K KakAOMy MPAKTUYECKOMY 3aHSATHIO
CIIelyeT 3apaHee CaMOCTOSITENbHO BBIMOJHHUTH JOMAIIHEE 3aJaHUE W BbIYYUTh JICKIIMOHHBIH
Mmarepuan K ciaenyroieii Teme. CHcTeMaTHYECKOE BBIMOJIHEHUE JOMAIIHUX 3aaHui 0053aTelIbHO
U SBJISIETCSI BAKHBIM (PaKTOPOM, CIIOCOOCTBYIOIIMM YCHEIIHOMY YCBOCHHUIO JTUCIUILIHHBL

JlabopatopHoe
3aHATHEC

OCHOBHOW 1eNbl0  J1TabOpaTopHBIX padOT SBIIETCS TEOpETHYEecKoe OOOCHOBaHME,
HarJIIHOE W/WJIM OKCIIEPUMEHTAJbHOE MOATBEPXKICHUE W/WIN TPOBEpKa CYIIECTBEHHBIX
TEOPETUYECKUX MOJIOKEHUN (3aKOHOB, 3aKOHOMEPHOCTEN) aHalu3 CYILECTBYIOUIMX METOJUK U
METOJIOB MX peajn3aliy 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 000PYIOBAHUS H/IITH CTEH/IOB  MAaKETOB;

- 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 YepTekeH, cXeM, OOBEeMHBIX ITOBEPXHOCTEH U
T.JI., BOCHPOU3BOJIUMBIX C TIOMOIIBIO CIIEIIMATN3UPOBAHHOTO MPOTPaMMHOTO 00ECIICUCHUSL;

- UMHTAIMOHHOE MOJAEIMPOBAHUE MPOIECCOB, NMPOTEKAIOMIUX B CIOXKHBIX XUMHUYECKHUX,
(u3MYECKHX, MEXaHUUECKHX, DIICKTPUIECKUX U IP. 00BEKTaX;

- YCTaHOBJICHHE U IOATBEP)KICHUE 3aKOHOMEPHOCTEH (IyTeM CpaBHEHMs IPOBEAECHHOIO
HKCHEPUMEHTA U PACCUUTAHHBIX 3HAUYEHUI) U T.1.;

- O3HAKOMJICHHE C METOJUKAMHU TPOBEICHHS 3KCIICPUMEHTOB, HAIIAJHBIM yCTPOHCTBOM
CTEH/I-MaKETOB | Tp.;

- YCTaHOBJICHHE CBOWCTB BEIIECTB, MX KAYECTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPHUCTHK;

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

- pacdeT mapaMeTpoB Pa3NNYHBIX SBICHUH M MPOLECCOB, CMOJCIHUPOBATH KOTOPHIC HE
BO3MOYKHO B pEalIbHBIX YCIIOBUAX (HANpUMep, Ype3BbIUaiiHble CUTyalluH U 1Ip.);

- HaOJI0/IeHNe pa3BUTHS SBJICHUH, IIPOLIECCOB U JIp.

JlomyckaeTcsi MHOE cojepKaHue JabopaTopHbIX paboT, ecinu 3To OyJeT CrocoOCTBOBATH
peanu3aiuy 1uesiei u 3a1a4 AUCUUIUTUHEL U OPMHUPOBAHHIO COOTBETCTBYIOIIMX KOMITETSHIIHH.

ITo xapakTepy BBINOIHAEMBIX Ta0OPATOPHBIX PabOT BO3MOXKHBI:

- O3HAKOMHUTEIBbHBIE PaOOTHI, UCTIONB3YeMBIE I 3aKpeIUICHHs HU3y4eHHOTrO
TEOPETHYECKOTO MaTepralbl;

- aHAJMTUYECKHE pabOTHI, NCTIOJIB3yeMble IS MTOJY4YEHHsS HOBOWH MH(OpMAIMs HAa OCHOBE
(hopMaIn30BaHHBIX METOIOB;

- TBOpYECKHE pabOTHl, OPHEHTHPOBAHHBIE HA CAMOCTOSTENbHBI BHIOOpP MOAXOIOB
penIeHus 3aaad.

IIpu BEITIOTHEHUH 00YYAIOUTUMHUCS JTa0OPATOPHBIX PabOT CleAyeT YIUTHIBATh, YTO HAPSALY
C OCHOBHOM IEJBI0 - IOATBEPXKACHHEM TEOPETHUECKUX IOJOXKEHUH - B XOJE BBITOIHEHUS
3a/1aHui y 00yJaromuxcst GOpMHUPYIOTCS JOTIOHUTEIbHBIE MPAKTUYECKNUE HABBIKK OOpaIeHHsI C
HOPMAaTUBHO-TeXHUUECKON noxkymeHTauued, WEB u Internet pecypcamu u T.A., @ TaK:K€ yMEHHUS
paboThI ¢ pa3sNUYHBIMM MaKeTaMH, MpUOOpaMHu, YyCTaHOBKaMHM, JaOOpPaTOPHEIM O0OPYIOBaHUEM,
anmaparypoit, IIK, IIO u T.n, KOTOpEIE MOTYT COCTaBIATH YacTh NPO(PECCHOHAIBHON
MPaKTHYECKOW IOArOTOBKM, M  HAyYHO-HCCIIE[OBATENLCKHE YMEHHs (UCKaTh, HaAOIIONATh,
CPaBHUBATh, AHAIU3UPOBATh, YCTAHABIUBATh 3aBUCHUMOCTH, MOAEIMPOBATH, AEIaTh BBIBOABI U
00001IeHNs, CaMOCTOSITENEHO BECTH HCCIIEOBaHUE, OQOPMISATh PE3yNbTaThl M T.JI.), @ TaKXKe
MPOEKTHO-U3bICKATENbCKHE, IPOOIEMHO-TTIONCKOBBIE, ITPOOJIEMHO-/ICSITENFHOCTHBIE M HHBIC
YMEHUSL.

B menmsx peanuzanuM KOMIETEHTHOCTHOTO IOAXOAa IIPH HPOBEAECHHH JIaOOpaTOpPHBIX
paboT  WMCIONMB3YIOTCS AKTHBHBIE M HMHTEPAaKTUBHBIE (OPMBI HMX NpoBeneHHs (oOydaromme
(hUITBMBI, TIPE3EHTAIINH, [EJIOBBIE HUTIPHI, pa300p KOHKPETHBIX CHUTYAIHH IO UTOTaM IIPOBEACHUS
nabopaTopHOH pabOTHI, WHOWBHIyaJbHbIE TBOPYECKHE 3aJaHUs ¥ T.I.) B COYETAaHWH C
BHEAYIUTOPHON paboTO# a7t GopMHUPOBAHHS U PAa3BUTHS KOMIETEHIHH 00yJaromnXcs.

JlabopaTopHas paboTa SBISAETCA TAKUM BHAOM YU4EOHOTO 3aHATHS, KOTOPBIH MPOBOIUTHCS
B CIEHHAJBFHO OTBEACHHOM TNOMeIleHWH. J[marcs 3aHATHS HE MeHee OByX dYacoB. Kpome
CaMOCTOATENBHOM PadOTHl 00yUarOIMXCsl, HEOOXOMM M MHCTPYKTAX IperojaaBaTese, a Takxke
COBMECTHOE 00CYK/IeHNE BHITTOJIHEHHOH paboTHI.

[Ipexne, 4eM NPUCTYNHTh K Ja0OPAaTOPHBIM 3aHATHSIM, OOydaromuMcsi HeoOX0IMMO




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

JlaGopartopHble pabOTEI MOKHO YCIIOBHO pA3feNIUTh Ha HECKOJIBKO BHIOB TaKHX, Kak
PENPONYKTUBHBIC, ITOUCKOBBIE M YaCTHYHO-IIOMCKOBBIC. [IpM NpoBedeHHH pPenpoayKTHUBHBIX
mabopaTopHEIX  paboT oOydaromuecs IONB3YIOTCA MONPOOHBIMA  WHCTPYKLIUSAMH, T
chopMynHupoBaHB:  [enb  JabopaTOopHOH  paboThl, OO0BACHeHWA  (Teopws,  TJIaBHBIC
XapaKTepUCTUKH), O0OpYHOBaHHE, allaparypa, ONMCAaHWEe MAaTepHANIOB, MOPSTOK BBINOIHEHHS
paboT, TabJIuIIbl, BBIBOJIBI, KOHTPOJILHBIE BOIIPOCHI U HY>KHasl JINTEPaTypa.

[Ipn 4YacTHYHO-TIOMCKOBHIX J1a0OpAaTOpHBIX paboTrax OT oOOydaromuxcst TpeOyroT
CaMOCTOSATENLHOTO TIO/IXO/1a K BBINOJIHEHHWIO 3aJaHHs, TO €CThb WM HEO0OXOAMMO CcaMHUM
OCYILIECTBIISITh AEHCTBUS, NOAOHPATH CIIPABOYHYIO U CIICLMAIBHYIO JIMTEPATYPY U IPYroe.

[Tpn mouckoBbIX JaOOpaTOpHBIX paboTax OOydYaroIIMecs CaMd PelIaloT HOBYIO IS HHUX
npo06JieMy, pyKOBOJICTBYSICh TOJIBKO CBOUMH TEOPETUYECKUMHU 3HAHUSIMU.

KauectBenHast maboparopHasi paboTa MpeAcCTaBiseT co0oif coOmogeHHe BceX Tpex
METOAMK, Korna o0ydaromuiicsi, onupasch Ha cOOCTBEHHOE MHEHHUE M B3TJIAABI IperofaBaTeliel,
npopadaTeIBaeT MPOOIEMy U HAXOIHUT PEIICHUS.

ITomuMmo Bcero mpouero, JlabopaTopHbIe PadOTEIl MOTYT HPOXOIHUTH B TPEX BapHAHTAX:
(poHTaNbHbIE, IPYIIIOBEIC U HHAUBHIYAJIbHBIC.

®ponranpHas nabopaTopHas paboTa 3aHMMaeT BCeX OOYYAIOIMUXCS VIS BBINOJHCHUS
OJTHOI U TOM ke pabOTHI.

I'pynnoBas ¢opma opranuzanuu 1abopaTopHbIX pabOT MpPEAINoJaraeT, YTo 00yJarouecs
cOOMpAIOTCS B IPYIILY U3 HECKOJBKHMX YEIOBEK U JEJal0T COBMECTHO 3aj1anue. MHauBuayaspHas
dbopma, roBopuT cama 3a cebs, oOydammuiics B 3TOM cilydyae aHAIU3UPyeT HH(POPMAIUIO
CaMOCTOSTEIBHO.

OT4eT MO BHINOJHEHUIO J1a0OPATOPHEIX pabOT BBHINOJHACTCS B OTHCIBHOM TETpaiH,
HpOBepsieTCs NPenoaBaTelieM H BO3BpalaeTcs 00yJaromemycs.

CaMocTosTenbHas
pabota

OOy4yeHue 10 OWCHHWIUIMHE MPEAyCMaTpHBaeT aKTHBHYIO CaMOCTOSTENBHYIO paboTy
oOyuaromerocs. B pasmeme 4 pabodell mporpamMmbl, KOTOpHIH HaseiBaeTcss «CTpykTypa H
COJIep’KaHNE UCHUIUIMHBI», BCE Yachl CAMOCTOSATENIBHOW pabOTHl pacluCaHbl 1O TEMaM H
Borpocam. OOydaromuiics n3ydaeT y4eOHBIM MaTepual M €CIHM, HECMOTpS Ha W3y4YeHHBIN
Marepua, 33JaHus BBIIOJIHUTH HE YAAaeTcs, TO B 00A3aTEIbHOM MOPSAKE HEOOXOIUMO ITOCETHUTD
KOHCYJIBTAIIMIO TIPETOIaBaTENsl, BEAYILETO MPAKTUYECKUE 3aHITHS M/WIIM KOHCYJIBTALMIO JIEKTOPA.

CamocrositensHas paboTa 0Oy4Yarolierocs SBISETCS OCHOBHBIM CPEACTBOM OBJIAACHHUS
y4eOHBIM MaTepHaioM BO BpeMs, CBOOOJHOE OT OO0S3aTeNbHBIX YYEOHBIX 3aHSATHH.
CamocrosTenpHass pabora oOydaromierocss HaJ YCBOCHHEM Y4eOHOrO MaTepuajga MOXKeT
BBINOJIHATHECS. B OMOIIMOTEKE, ayAUTOPHUAX JJIS CAMOCTOSITENIFHON paboTHl, a TaKKe B JOMAITHUX
yCIOBHAX. Y4YeOHBI MaTepuan AWUCIUIUIMHBI, HPEIYCMOTPEHHBIH YYeOHBIM IIAHOM, IS
YCBOEHUSI 00YUarOIIMMCS B TIPOLIECCE CAMOCTOSTENBEHON pab0Thl, BRIHOCHTCS Ha MPOMEXYTOUHYIO
aTTeCTAlMI0 Hapsijy ¢ ydeOHBIM MaTepHaloM, KOTOPBIH paspabaThlBaicsi HpPH IPOBEACHUN
y4eOHBIX 3aHATHI.

ConepxaHHe  CaMOCTOSATENLHOM  padOTBHl  oOywaromierocs — ompeaensercs — y4eOHOH
NpOTpaMMOM  TUCHIUIUIMHBI, METOJMYECKHMH MaTephajaMH, 3alJaHus MM M YKa3aHHUIMH
mpernoaBaTes.

CamocrosTenbHas paboTa 00yJaronuXxcsl OCYIIECTBIIETCS B Ay IMTOPHOM M BHEAYJUTOPHOU
(hopmax

Kommnekc y4e6HO-METOINYEeCKUX MaTepHalioB MO BCEM BHIaM y4eOHOW HEATENbHOCTH, NMPETyCMOTPEHHBIM
paboueii mporpaMMoi TUCHUIUIMHBI, pa3MEIICH B 3JCKTPOHHOU HH(pOpMaImoHHO-00pa3oBatensHOl cpene 3a0MKT
NpI'YIIC, noctynHoi oOyuatoneMycs 4epe3 ero JUYHbINH 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 OO0mue mo10KeHUA

@OH/ OLIEHOYHBIX CPEICTB SBISETCA COCTABHOM YacTbl0 HOPMATHBHO-METOJUYECKOTO
o0ecrieyeHns: CUCTEMBI OIIEHKH Ka4eCTBa OCBOCHHUS 00YJarOIIMMUCS 00pa30BaTEIbHON MPOTrPaMMBI.

@OoHABI OLIEHOYHBIX CPEACTB NPEAHA3HAYEHBl [UI1 MCIIOJIb30BaHMUsS OOy4aroIMMHUcH,
npenogaBaTessiMu, agMuUHUCTpauueil MHcTuTyTa, a Tak XK€ CTOPOHHUMHU 00pa3oBaTElIbHBIMU
OpraHu3alUsIMM JUIs OLIEHMBAHMs KayecTBa OCBOCHHUs OOpa30BaTEIbHOW NPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yJarOIUXCsl.

B coorBercTBUM ¢ TpeOOBaHUAMM JECHCTBYIOLIETO 3aKOHOJAATENILCTBA B cdepe o0pa3oBaHus,
OLICHOYHbIE cpeacTBa npeacTasisitorcs B Bujge ®OC i npoBeeHus IPOMEXYTOUHOHN aTTecTaluu
oOyyaroImuxcs 1o JUCUUIUIMHE, npakThke. C yuyetoM aelctByromero B MHcturyre Ilonoxenus o
dopmax, MEPUOJUYHOCTH M TOPSAJKE TEKYIIEr0 KOHTPOJS YCIHEBAGMOCTH M IMPOMEKYTOYHOH
aTTecTalMy oOydarouuxcs (Boicuiee oOpazoBaHue — OaKajlaBpHar, CIeNHAIUTET, MarucTpaTypa), B
cocrab @OC jui1 mpoBeNEHUS NPOMEKYTOUHOM arTecTalMy [0 JUCLUUIUIMHE, IPaKTHKE
BKJIIOYAIOTCSA OLIGHOYHBbIE CpPEACTBAa JUId IPOBEACHUS TEKYLIEro KOHTPOJIA YCIIEBaeMOCTH
o0ydJaroumxcs.

3agauamu OOC gBistroTc:

— OIEHKA JOCTM)KEHUH 0OydYaloNMXCs B MPOIECcCce U3yYSHHS AUCUUIUIMHBI W TPOXOKIACHUS
HPaKTUKU;

— o0ecrieyeHre COOTBETCTBHS PE3yabTaTOB OOydeHHs 3amadaM Oynymieil mpodeccnoHaabHON
JeSITEIbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAJUIIMOHHBIX M BHEAPEHHE MHHOBAIIMOHHBIX METOOB
o0yueHus B 00pa30oBaTEIbHBII MpoLIECe;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYarOLINXCs B Ipoliecce 00yueHusl.

@OHJI OLIEHOYHBIX CpeICTB C(HOPMUPOBAH HAa OCHOBE KJIIOYEBBIX IPHUHLHUIIOB OLIEHWBAHUS:
BAJIUJTHOCTh, HAIEKHOCTh, 00BEKTUBHOCTb, 3PPEKTUBHOCTD.

Jlns oueHKM ypoBHS C(POPMHUPOBAHHOCTH KOMIIETEHLUH MCIIONb3YETCs TpPEXypOBHEBAs
cucrema:

— MUHUMAJIbHBI YPOBEHb OCBOCHHSI, 0053aTENbHBIN I BCEX O00YYAIOUIMXCS 110 3aBEPILCHUIO
ocsoenus OIIOIT; gaer oOrmiee mpeacTaBiaeHne o0 BUE ACATEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUSI OOBEKTOB MPO(ECCHOHATBHON JEesATENbHOCTH, METOJ0B M aJIrOpPUTMOB
pelLIeHHs TPAKTUYECKHX 3a/1a4;

— 0a30BBIf  YpPOBEHb  OCBOCHMS,  INPEBBIIIEHWE  MHUHUMAJIbHBIX  XapaKTEPUCTUK
c(OPMHPOBAHHOCTH  KOMIIETEHLIMH; TO3BOJISIET  pellaTh TUIIOBBbIE  3a/aud, TNPUHUMATh
npoecCHOHANIBHBIE W YIPABJIEHYECKUE PEIICHUS] 10 W3BECTHBIM aIrOpuTMaMm, IpaBWiaM U
METOIUKAM;

— BBICOKHMH YPOBEHb OCBOEHHS, MAKCHUMAJIbHO BO3MOXHAasl BBIPAKEHHOCTb XapaKTEPUCTHUK
KOMIIETEHIIM; MpeArnoaaraeT roTOBHOCTh pelaTh MPAKTUYECKUE 3a]Ja4l MOBBILIEHHON CIO0XHOCTH,
HETUIIOBBIE 3ajlaud, NMPUHUMATh NpOo(ecCHOHANbHbIE M YNpaBIEHYECKHE PELICHHUS B YCIOBHSIX
HENOJTHOW  OMpEeAENeHHOCTH, TMpPU  HEJOCTATOYHOM  JIOKYMEHTaJIbHOM, HOPMAaTHUBHOM U
METOANYECKOM O00ECTIEYEHHH.



2. IlepevyeHb KOMIIETEHIHI ¢ YKAa3aHMEM ITaNoB UX GOPMUPOBAHUS.
IToxka3zaresn OeHUBAHUS KOMIETCHIMA, KPUTEPUHN OLECHKH

Jucnunnuna «Pu3rka» yqyacTByeT B (GOPMUPOBAHUH KOMITETECHIUH:

OIIK-1. CnocobeH pemarh HHXXEHEPHBIE 3aJaud B NPO(PECCHOHATBHON AEATENBHOCTU C
UCIIOJIb30BAaHUEM METO/IOB €CTECTBEHHBIX HAYK, MAaTEMaTHYECKOT0 aHAIN3a U MOJICIIMPOBAHUSI.

IIporpaMmma KOHTPOJILHO-OLIEHOYHbIX MEPONPUATHIA

o4Has (popma 00y4eHus

Ne

HanmenoBanme
KOHTPOJIBHO-
OIICHOYHOTO
MEpPOTPHUSITHS

OOBEKT KOHTPOIIS
(Tem/pa3zen TUCIIUTLINHEI)

Kon
WHIUKATOpa
JTIOCTHKEHHS

KOMITETEHITHI

HanmenoBanue
OILIEHOYHOT'O CPECTBA
(dpopma mpoBeneHMA*)

1 cemectp

Texymuii
KOHTPOJIb

Tema 1. Bsenenue. Kunematuka

MaTepHaJ’IbHOﬁ TOYKH

OIIK-1.1,
OIIK-1.2

KoHcnekT (MMChbMEHHO),
JUKTaHT 110 Gopmymnam
(IMCBMEHHO), 3aluTa
71ab0paTOPHOI PabOTHI

(MMCBMEHHO, YCTHO),

Pa3HOYPOBHEBBIE 3aIa4H

(TTMCHMEHHO)

Texymumii
KOHTPOJIb

Tema 2.
MaTepHaIbHBIX
TBEPJIOTO Tela

MexaHuka
TOYEK.

CHCTEMBI
MexaHuka

OIIK-1.1

KoHcnekT (TMChbMEHHO),
JIMKTAHT 110 popmyrnam
(TMCBMEHHO), TECT
(KOMIIBIOTEPHBIE
TEXHOJIOTHH),
Pa3HOYPOBHEBbIC 3324 K
(TMCBMEHHO)

Texymuii
KOHTPOJIb

Tema 3. MosexkynapHO-KHUHETHIeCKas
TCOPU UACATIbHBIX I'a30B.
Tepmoaunamuka

OIK-1.1,
OIIK-1.2

KoHcnekt (miceMeHHo),
JUKTaHT 110 Gopmynam
(IMCBMEHHO), 3aluTa
71ab0paTOPHOI PabOTHI

(TMCBMEHHO, YCTHO),

Pa3HOYPOBHEBbIE 33]a4H

(TTMCHMEHHO)

Tekymumii
KOHTPOJIb

Tema 4. DnexTpocTaTuka. 3aKOHbI
MOCTOSTHHOTO TOKa

OIK-1.1,
OIIK-1.2

KoHcnekT (MMChbMEHHO),
JIMKTAHT 110 popmyram
(TMCBMEHHO), 3amuTa
nabopaTopHO PadOTHI

(TMCBMEHHO, YCTHO) ,

Pa3HOYPOBHEBbIE 33]1a4H

(TTMCBMEHHO)

Texyuii
KOHTPOJIb

Tema 5. MaruutHoe nione. SIBiaenue
3HCKTpOMaFHI/ITHOﬁ I/IH[[yKHI/II/I. 3aKOHI)I
Makcsena

OMK-1.1,
OIIK-1.2

Koncnekt (miceMeHHo),
JUKTAHT 0 GOopMyIaM
(IMCBMEHHO), 3aIuTa
nabopaTopHOi pabOThI
(TMCBMEHHO, YCTHO), TECT
(KOMITBIOTEPHBIC TEXHOJIOTHH),
pa3HOYpOBHEBBIE 3aJ1au1
(IMChMEHHO)

Texymmumii
KOHTPOJIb

Tema 6. Mexannueckue 1
3JIEKTPOMATHUTHBIC KOJICOAHHS U BOJIHEL.
BoiHoBas ontuka

OIK-1.1,
OIIK-1.2

KoHcnekt (muchMEHHO),
JUKTAHT 110 Gopmymnam
(TMCBMEHHO, 3aIuTa
J1abopaTopHON paboThI
(MMCBMEHHO, YCTHO),
Pa3HOYpOBHEBbIE 33]a4 K
(TTMCBMEHHO)

Texymuii
KOHTPOJIb

Tema 7. B3aumopeiicTBue cBeTa ¢
BemiecTBoM. KBaHTOBast mpupoaa
H3ITy4YECHUS

OIK-1.1,
OIK-1.2

Koncnekt (miceMeHHo),
JUKTAHT 0 GOpMyIaM
(MMCBMEHHO), 3amuTa
nabopaTopHOi pabOTHI




(IMCBEMEHHO, YCTHO),
Pa3HOYPOBHEBBIC 3a7a4UH
(TTMCHMEHHO)
Tema 8. OCHOBBI KBaHTOBOW MEXaHHKH. OIIK-1.1, KoHcnekT (MMChbMEHHO),
OcHoBHI Teoprun aToMa. OCHOBHI (GHU3HUKA OIIK-1.2 OUKTAHT TI0 GOpPMYIIaM
Texympii TBEPAOTO Tea (HI/ICLMeHHO,vSaH.lI/ITa
8 nabopaTopHOH PabOTHI
KOHTPOITh
(MMCBEMEHHO, YCTHO),
pa3HOYpOBHEBBIE 3aJ1a41
(TMCBMEHHO)
Tema 9. ®wusuka aroMHOTo spa. OIIK-1.1, KoHncnekT (mucbMeHHO),
DneMeHTapHbIe YaCTHLIB OIIK-1.2 JUKTAHT 110 Gopmynam
(IUCBMEHHO), 3aluTa
9 Texymuii J1abopaTopHON paboThI
KOHTPOJITb (MMCBMEHHO, YCTHO), TECT
(KOMITBIOTEpHBIC TEXHOJIOTHH),
Pa3HOYPOBHEBBIC 3aa4UH
(TMCHMEHHO)
Pasnen 1. Mexanuka. OIIK-1.1, Dk3aMeH (cobecemoBaHue),
Pazmen 2.MonekymsipHass (usnka U OIIK-1.2 9K3aMEH — TECTUPOBAHUE
TEepPMOJMHAMUKA. (KOMITBIOTEPHBIE TEXHOJIOTHN)
Paznen 3.2neKTpUyYeCcTBO U MarHETU3M
IIpomesxyTounas
10 aTTeCTALIS Paznend4. KOﬂe6aHj/IH u BonHBL Onruka.
OCHOBBI KBAHTOBOW MEXaHHKH.
Paznen 5. KBantoBas Mexanuka. ®dusuka
aToma. OCHOBBI (PM3HKH TBEPJIOTO TEJNa.
DJeMeHTHI sepHON QU3NKU U HU3HKH
3JIEMEHTAPHBIX YaCTHIL

*dDopMa MIPOBCACHUA KOHTPOJIBbHO-OUCHOTHOI'O MEPOIIPUATHSA: YCTHO, IMCbMCEHHO, KOMIIbIOTCPHBIC TCXHOJIOTHUH.

IIporpaMMa KOHTPOJILHO-OLIEHOYHBIX MEPONPUATHI

3a04yHas popma o0y4eHust

Haumenosanne Kon Hawnmenosanue
No KOHTPOJIbHO- OOBEKT KOHTPOIIA MHIMKaTopa o
° LIEHOYHOTO CPEACTBA
OILIEHOYHOT'O (Tem/pazzen AUCIUTLITAHEI) JTOCTHKEHHS *
MepopHATHS OMITETEHIIH (dpopma mpoBeneHUT*)
1 xype, 1 ceccus / 3uMHsA
Paznen 1. Mexanuka. OIIK-1.1, KoHcnekT (TMChbMEHHO),
Paznen 2.MonekynsipHas ¢dusuka u OIIK-1.2 JUKTAHT 10 GOpMyIaM
TepMOJMHAMUKa. (MMCBMEHHO), 3aIuTa
Paznen 3.91eKTpHuecTBO M MarHETU3M nabopaTopHOH paboTHI
Texymuit Paznend. KOHe6aHVI/I$I 1 BonHbL OmnTHKAa. (MMChMEHHO, YCTHO),
1 OCHOBBI KBAaHTOBOI MEXaHUKH. KOHTpOJIbHAs paboTa
KOHTPOJIb
Paznen 5. KBanroBas mexanuka. ®dusuka (TTMCBMEHHO),
atoma. OCHOBBI (DM3MKH TBEPIOTO Teja. Pa3HOYPOBHEBBIE 3aa4UH
DNeMeHTHl sIepHOH (U3NKA W (U3UKA (MHCBMEHHO), TeCT
3JIEMEHTapHbIX YaCTHII (KOMIIBIOTEpHBIE
TEXHOJIOTHH).
Pasnen 1. Mexanuka. OIIK-1.1, Dk3aMeH (cobeceroBaHuE),
Pazmen 2.Monekymsipaas ¢Qusuka w© OIIK-1.2 9K3aMEH — TECTUPOBaHUE
TEPMOIMHAMUKA. (KOMITBIOTEpHBIE TEXHOIOTHH)
Pazgen 3.2mekTpruecTBO U MarHeTU3M
5 IIpomexyrounas | Pazmen4. KonebGanms m BomHBI. OnTHKA.
aTTecTanus OCHOBBI KBAHTOBOW MEXaHHKH.
Paznen 5. KBanTtoBasg mexaHuka. ®usnka
atoMa. OCHOBBI (PH3HKH TBEPIOTO Tela.
DJeMeHTHl SJepHOil (U3MKH W (QHU3UKH
3JIEMEHTAapHbIX YacTHIL

*d)opMa IMPOBCACHUA KOHTPOJIbHO-OLICHOYHOI'O MECPOIIPUATHA. YCTHO, IMCbMEHHO, KOMITBIOTCPHBIC

TCXHOJIOTHH.




Onucanne nokasareseil M KpUTepUeB OLCHMBAHUS KOMIIETeHIMI
HA Pa3JIMYHbIX 3Tanax ux popmupoBanus. Onucanue MIKaJI OLEHUBAHUS

KoHTponb KkauecTBa OCBOEHHUS JUCLMIUIMHBI BKIOYaeT B ce0d TEKyIIMH KOHTPOIb
yCIIEBAEMOCTH M IMPOMEXKYTOUHYIO aTTECTallMi0. TeKylMi KOHTpOJb YCIEBAEMOCTH U
IPOMEKYTOUHAsl aTTecTalys OOy4yarolIMXCsl MPOBOAATCA B LEISIX YCTAaHOBJIEHHUS COOTBETCTBHUS
JOCTIDKEHUH  OOydalomMXcsi IO3TanmHBIM — TpeOOBaHMSAM OOpa3oBaTEIbHONW IMPOTpPaMMBbl K
pe3yibTaraM 00y4eHus U popMUPOBaHHS KOMIETEHIUH.

Tekylmuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHUJl CUCTEMATHYECKOM NPOBEPKH 3HAHUU,
YMEHUH, HAaBBIKOB OOyd4arolluxcs. 3ajadya TEKYLIEro KOHTPOJS — ONEpaTUBHOE U PETrYISIpHOE
ylpaBieHUEe Y4eOHOW JeSTENbHOCThIO OOYYalOIIMXCs Ha OCHOBE OOpaTHOW CBSA3M U
KOPPEKTUPOBKU. Pe3ylIbTaThl OLICHUBAHUS YUUTHIBAIOTCSA B BUIE CPEJHEN OLICHKH IIPU NIPOBEIECHUN
IIPOMEKYTOUHOM aTTECTALUU.

Jis  OoneHMBAaHUSA pe3yibTaTOB OOydYeHHMs] HCHOJIb3yeTCsl 4YeTblpexOalulbHas —ILKaja:
COTIIMYHO», «XOPOIIOY», «YIOBIECTBOPUTEIBHO», «HEYJOBIETBOPHUTEIBHO» W/MIM ABYXOaabHas
HIKaJIA: «3a4TEHO», HE 3aU4TEHO».

[lepeueHp OLIEHOYHBIX CPEJCTB, HCIOJb3YEMBIX [UIsl OLIEHWBAHMUS KOMIIETEHIMH Ha
pasiMYHBIX JTanax HMX (QOPMHUPOBAHUS, a TaK K€ KpaTKas XapaKTepUCTHUKAa 3THUX CPEICTB
IIPUBE/ICHBI B Ta0IHIIE

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

CpencTBO MPOBEPKH YMEHHUM MPUMEHSTh MOJydeHHbIE 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 aHAJIUTHKO-
CHHTEeTHYEeCKas IepepadoTka MH(pOpManuu NepBOMCTOYHHKA
(ncxomHoro texcta). Llenb 3T0i AeATenbHOCTH — BBISIBICHHE,
cucteMaTn3anus M 00o00meHne (¢ BO3MOXKHOM KPHUTHYECKOI
OIIEHKO}) Hambomee IEHHOH (AN KOHCIEKTHUPYIOIIETO)
HHPOPMALUH.

MoseT OBITh HCIOJB30BAHO IS ONEHKW 3HAHWM, 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 TemMaM
dbopmymam Mosxxer OBITh  HWCHONB30BaHO JJS  OICHKH  3HAHHUU
JVCTIATUTAHBI
oOygaromuxcs
Pazmuuaror 3amaun:
— PENpOAYKTUBHOTO YPOBHS, IO3BOJIIIONINE OIICHUBATH H
JUarHOCTHPOBATh 3HaHHE (PaKTHIeCKOTO Marepuana (0a3oBbIe
MOHATHUS, QITOPUTMBL, (AKTB) W yMEHHE MPaBUIHHO
HCIIOJIb30BaTh CIENUANIbHBIC TEPMHUHBI M MOHSITHS, Y3HABAHUE
OOBCKTOB H3YyYCHHs B paMKax OMNPEACICHHOTO pasieia
JUCIUATUTAHBL,
MOJKET OBITh HCIOJB30BAHO JUIA OICHKH 3HAHWNA M yMEHHUI
o0y4Jarmuxcs;
Pa3zHoypoBHeBbIE yHarollt i Tumnosbie
4 — PEKOHCTPYKTHBHOTO YpPOBHS, IO3BOJISIONIME OIICHUBATh H
3aaun Pa3HOYPOBHEBEIC 33a/1a4d

JIMarHOCTHPOBAaTh YMEHHSI CHHTE3UPOBATb, aHAIN3UPOBATH,
0000mare (akTHYeCKUH M TEOpEeTHYEeCKHil MaTepuan ¢
(opMynTHpOBaHMEM KOHKPETHBIX BBIBOJOB, YCTaHOBJIEHHEM
MPUYUHHO-CIIC/ICTBEHHBIX CBS3EH;

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

— TBOPYECKOTO YPOBHsI, TMO3BOJISIONIME OLIEHHBATh U
JIMarHOCTHPOBATh YMEHUSI, HHTETPUPOBATh 3HAHUS PA3THYHBIX
o0acTei, apryMeHTHPOBAaTh COOCTBEHHYIO TOUKY 3PEHUS,;




MOXET OBITh HCIIOJB30BAHO JUI OLICHKW 3HAHWUN, YMCHUH,
HABBIKOB ¥ (WJIH) OTIBITA IEATEIHHOCTH O0YUJaIONIIXCS

CucremMa CTaHIApTU3UPOBAHHBIX 3aJaHWN, IO3BOJIAIOIIAS

TectupoBanue aBTOMATH3UPOBATH IIPOIIE W3MEpeHUs] ypOBHA 3HAHUH U
p N p poLeaypy P P DoHI TECTOBBIX
5 (KOMITBIOTEpHBIE YMEHHI 00y4aroerocs. sananmii
TEXHOJIOTHH) MoseT OBITH HCIIONB30BAHO MIJISI OIEHKU 3HAHUH, YMEHHH,
HaBBIKOB ¥ (MJIN) OTIBITA JESITEIHHOCTH O0YJIarONIXCs
CpencTBo, MO3BOJSIONICE OICHUTH YMEHHE O00ydaromerocs
MUCBMEHHO  H3JIaraTb  CyTh  IIOCTAaBIICHHOM  3amayw,
Obpa3zer 3amanus 1is
CaMOCTOSITCIIFHO MPUMEHATh CTAHIAPTHBIC METOIBI PEIICHUSL
3amura o . BBIMOJTHCHHUS
. MOCTABJICHHON 3aJaydl C HCIOJIb30BAaHUEM HMEIOIIEHCS .
6 | mabopaTopHOU . J1abopaTopHOW paboTHI U
nabopaTopHO  0a3bl, TPOBOIWTH AHAIN3 IOJYYCHHOTO .
paboThI NPUMEPHBIN TIEpEUYCHb

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 WCTIOJIb30BaHUEM UHPOPMAIIMOHHO-
KOMMYHHUKAITUOHHBIX TEXHOJIOTHA.

MoseT OBITh HCHOJB30BAHO JJISI ONEHKW 3HAHHWM, yYMEHUH,
HaBBIKOB M (WJIM) ONBITA ACSATEIbHOCTH 00Y4aIONTIXCS

DoHx TeCTOBBIX 3aJaHUN

KpnTeplm H IIKAJIbI OLIEHUBAHNA KOMIIETEHIIMH B pe3yJbTaTe H3yYCHUHA TUCHUIIJINHBI

NPH NPOBeIeHUH MPOMEKYTOUHOI aTTecTanuu

B (popme 3k3amena. IlIkajia oueHNBaHUSA YPOBHSA OCBOCHUS KOMIIETEHLMH

IIIkana oneHUBaHUSA

Kpurepun onennBanms

VYposeHnb
OCBOCHHUS
KOMITCTEHIINT

«OTJIUYHO»

OOy4aroIHiics MPABUILHO OTBETUII HA TEOPETHUECKHUE BOMPOCHL.
[Mokaszan OTIMYHBIE 3HAHHS B paMKaxX y4eOHOro MarepHala.
IIpaBuibHO  BBIOJIHWI — NIpakTudeckue 3anaHus. [lokasain
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»

OOGyyatonmuiicss ¢ HEOONBIIMMH HETOYHOCTSIMU OTBETUI Ha
TeOopeTHYEeCKre BOMPOChI. [loka3an Xopolue 3HAHHS B paMmKax
yuebHoro marepuana. C HeOOJIBITUMH HETOUHOCTSIMHU BBITIOTHUIT
npakTudeckue 3aaanus. [okaszan xopoiire YMEHUsT U BIaJCHUS
HABBIKAMU TPUMEHCHHUS TOJYYCHHBIX 3HAHHH W yMEHHH OpHU
peleHnH 3a7ad B pamkax ydeOHoro Mmatepuana. OTBETHI Ha
OOJIBITIMHCTBO JIOMOJIHUTEIBHBIX BOITPOCOB

bazoBrrit

«yZIOBJIETBOPHUTEIHHOY

OOyyaronuicst ¢ CyNIeCTBEHHBIMH HETOYHOCTSIMH OTBETHJI Ha
TeopeTHdeckue Bompockl. [1okaszan yaoBieTBOpUTEIbHBIE 3HAHUS
B paMkax yuebHoro Marepumasa. C  CyIIECTBEHHBIMU
HETOYHOCTSMHU BBINIOJMHIJI TIpaKkTHUecKue 3amaHus. Iloxaszan
YIOBIETBOPUTEIbHBIE  yMEHHS W  BIAQJACHUS  HaBBIKAMU
MPUMEHECHNS MOJNYYCHHBIX 3HAHWA W YMEHUH NpU pPEUIeHUH
3amady B pamKax ydeOHoro wmarepuana. Jlomyctun MHOTO
HETOYHOCTEH NPHU OTBETE HA JONOJHUTENbHBIE BOIPOCHI

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
MHOXECCTBO

B paMKax  y4eOHOro
JOTIOJTHUTENbHBIE  BOIIPOCEHI
HETPaBIIEHBIX OTBETOB

MaTepuarna.
OBLIO

[Tpu
JOIYIIEHO

Tect — npomexyTouHas arTectanus B popMe IK3aMeHa:

Ixana oneHuBaHUs

Kpurepuu onieHnBaHus

«OTJIUYHO»

OOyyatomuiicst BepHo orBeTwiI Ha 90 — 100 % TecTOBBIX 3aaHUI NPH NPOXOKACHUU
TECTUPOBAHUS

«XOPOLIO»

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

«YAOBJICTBOPUTCIILHO»

OOyyatomuiicst BepHo oTBeTHI Ha 70 — 79 % TECTOBBIX 3aJaHUil NPU NPOXOKACHHU
TECTUPOBAHUS

«HCYIOBJICTBOPUTECIILHOY

OOyyaromuiicst BepHO OTBETHJI Ha 69 % M MeHee TECTOBBIX 3aJaHUil NPH MPOXOKACHUH
TECTUPOBAHUS

Kpurepun

KonTponbnas pabota

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

[IIxana oneHUBaHHUS

Kpurepun onieHnBanus

O6y‘IaIOLHPII>‘ICH TMOJIHOCTBIO U NPABUJIBHO BBITIOJHUIT 3a/1aHNUC KOHTpOJ’IBHOﬁ pa6OTLI. Iloxazan
OTJIMYHBIC 3HAHUA U YMCHHUA B PAMKax YCBOCHHOI'O y‘IC6HOFO MaTtepurajia. KOHTpOJ'ILHaH
pa60Ta 0(1)0pMneHa AKKYPATHO U B COOTBCTCTBHHU C NPEABABIIICMBIMU Tpe6OBaHI/I$IMI/I

«GBaYTCHO»

OOyuaronuiicst BBIIOIHUI 33JaHUE KOHTPOJILHON paboThl ¢ HEOOJBIINMU HETOYHOCTSIMHU.
ITokazan xopomue 3HaHWS W YMEHHsS B paMKaxX YCBOSHHOro ydeOHoro marepuana. EcTe
HEJIOCTATKU B 0pOpPMIICHHH KOHTPOJILHOH pabOTHI

OOy4aroniuiicsi BEIIIOJHWII 3aJaHAE KOHTPOJIBHOH pabOTHI C CYIIECTBEHHBIMA HETOYHOCTSIMU.
[Tokazanm ymoOBIETBOPHUTENBHBIE 3HAHUSA W YMCHHS B paMKaX YCBOCHHOTO Y4eOHOTO
Matepuana. KauectBo ohopmiieHHsS KOHTPOIBHOM pabOThl UMEET HETOCTATOYHBIN YPOBCHb

«HC 3a4YTCHO»

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

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 OmnpeACICHUSI OCHOBHBIX HOHHTHﬁ; OCHOBHEIC Q)OpMyHLI MNpHUBEACHBI C
BbIBOJIOM, IaHAa ITCOMCTPHUICCKAA NIIFOCTpALUS. HpI/IBGILGHLI IIPUMCPBI

«BavYTCHO»

Koncnexr nonneiil. B koHCEKTHpyeMOM MaTepualle BblJENIEHA IIaBHAs U BTOPOCTEHEHHAs
uH(opManus. YCTaHOBJIEHA HE B IOJIHOM O0bEME JOTHUUECKas CBSI3b MEXKAY 3JIE€MEHTaMU
KOHCIIEKTUPYEMOro Marepuana. JlaHbl OIPEJENICHUsT OCHOBHBIX IIOHATUH; OCHOBHBIE
(hopMyIIBI IPUBEIEHB! O€3 BBIBOJIA, YACTUYHO JaHAa TeoMeTpHUecKas niuttocTparus. [Tpumepst
IIPUBEICHBI YACTUYHO

Koncnexkr ©He mnonHbA. B KOHCHEeKTHpyeMOM Matepualie He BblIeNieHa TIJIaBHAas |
BTOpOCTeNeHHass WH(popManus. He ycTaHOBIeHa JOTHYECKas CBSI3b MEXIY OSJIEeMEHTaMH

KOHCIIEKTUPYEeMOTO Marepuana. JlaHbel OmpereNieHHs OCHOBHBIX IIOHSATHH; OCHOBHEIE
¢opmynsl TpuBeneHB! 0e3 BBIBOAA, HET TEOMETPHYECKOW WILTIoCTpaun. I[Ipumeps
OTCYTCTBYIOT

«HEC 3a4YTCHO»

Koncmekr He YAOBJICTBOPACT HU OJHOMY M3 KPHUTCPUCB, IIPHUBEICHHBIX 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 0aJlIOB

«HE 3a4TCHO»




Pa3zHoypoBHEBBIE 33124

[IIxana oneHUBaHUS

Kpurepuu onennBanus

«BavYTCHO»

JIeMOHCTpUpPYET OYeHb BBICOKHIA/BHICOKHH ypOBEHb 3HAHWH, YyMCHHH, HABHIKOB B
COOTBETCTBUH C KPUTCPUSIMH OICHHBaHUSA. Bce TpeOoBaHMs, NMPEABSBISCMBIC K 3aaHHUIO,
BBHITIOJTHEHBI

,HeMOHCTpI/IpyeT JOCTAaTOYHO BBICOKHI1/BBIILIE CpCAHEI0 YPOBCHDL 3HaHPII71, 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 COOTBCTCTBUU C KPUTCPUAMU
OlLICHUBaHUA. BOJIBIIUHCTBO Tpe60BaHHﬁ, OPEABABIIICMBIX K 3a/JaHUIO0, BBITIOJIHCHBI.

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

«HE 3a4YTCHO»

JleMOHCTpUpYyeT O4YE€Hb HU3KUN ypOBEHb 3HAHWM, yMEHHUH, HABBIKOB B COOTBETCTBHH C
KpUTepusiMu olleHuBaHus. He oTBeTa. He OBIJIO MOMBITKH pEMINTS 3a/1a9y

3auTa 1abopaTopH

ol paboTHI

[IIxana onieHUBaHUS

Kpurepuu onieHuBaHus

«BavYTCHO»

JlaGopaTtopHast paboTa BBINOJHEHa B OOO3HAYECHHBIH MpernojaBaTesieM CPOK, NHUChMEHHBIN
oT4eT Oe3 3aMedaHui.

JlabopaTopHass paboTa BBHINONHEHAa OOYYAIONIMMCS B TIOJHOM OOBEMe C COONIOICHHEM
HeoOXoamuMoil mocnenoBatensHocTH. OOydaromuiics padoTal MOJHOCTEI0 CaMOCTOSATEIBHO;
NOKa3aJl HeoOXOIWMBIC Ul TPOBENCHHUS paOOTHl TEOPETHYSCKUE 3HAHHSA, NPAKTHYCCKHUE
yMeHHs W HaBBIKH. PaboTa (oTueT) odopmieHa akKypaTHO, B HanOoIee ONTHMAaIbHOM s
(huKkcayy pe3yabpTaToB (hopMe

JlabopaTopHast paboTa BEIIONHEHa B 0003HAYCHHBIA IPENOAaBaTENeM CPOK, MUCHMEHHBIN
OTYeT ¢ HeOOIBITUMH HET0YCTaMH.

JlaGopaTopHasi paboTa BBINOJNHEHA OOYYalOMIUMCS B TOJHOM OOBEME M CaMOCTOSTENBHO.
JIOHyHleHLI OTKJIOHCHHUA OT HCO6XOHHMOﬁ OCJICAOBATCIIBHOCTHU BBINIOJIHCHUSA, HC BIIMAIOIINUC
Ha NpPaBWIBHOCTh KOHEYHOTO pe3ysbTata. PaboTa moka3pIBaeT 3HaHHE OO0ydYaroIUMCs
OCHOBHOT'O TEOPETHYCCKOIO MaT€puajla W OBJAaJACHHUC YMCHHAMU, HCO6XO)II/IMLIMI/I AJIsL
CaMOCTOATCIBbHOI'O BBINNOJIHCHU 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 BHIMONHSETCS W O(opMisieTcss OO0yJaroImUMcs MPH HOCTOPOHHEH
momom. Ha BemomHeHWe paboThl 3arTpaynBaeTcss MHOTo BpeMeHH. OOygaromuics
[OKA3bIBACT 3HAHUS TEOPETUYECKOr0 MaTepuana, HO HUCHBITBIBAET 3aTPyJHEHUE NpH
CaMOCTOSITENIFHON paboTe ¢ ICTOYHUKAMHU 3HAHUH WIIH IprOOpaMu

«HE 3a4YTCHO»

JlabopaTopHas paboTa He BBHIIOJIHEHA, MTMCHbMEHHBIA OTYET HE MPECTaBIICH.

PesynbraThl, momydeHHBIE 00YYarOIIUMCS HE IMO3BOJISIOT CAENaTh NMPaBWIBHBIX BBHIBOIIOB U
MOJTHOCTBIO  PACXOAATCS C TIIOCTaBIeHHOW 1enbio. IlokaspiBaeTcs IIIoXoe 3HAHHUE
TEOPETHYECKOro MaTepuaia u OTCYTCTBHE HEOOXOIUMBIX YMEHHI.

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 OOyyatommiicst BepHo otBeTHiI Ha 90 — 100 % TecTOBBIX 3aaHUI NPH MPOXOXKIAECHUN
TECTUPOBAHUS
«XODOLION OOyyvatommuiicst BepHo oTBeTHi Ha 80 — 89 % TECTOBBIX 3aJaHUI NPH NPOXOXKAECHUH
p TECTUPOBAHUS
OOyyatommuiicst BepHO oTBeTHiI Ha 70 — 79 % TECTOBBIX 3aJaHUM NPH NPOXOXKAECHUU
«YIOBJIETBOPUTEIIHHOY
TECTHPOBAHUS
OObyuarommiicss BepHO OTBETHII Ha 69 % M MeHee TEeCTOBBIX 3a/JaHUIl MPH MPOXOKICHUN
«HEYAOBICTBOPUTEIEHOY
TECTHPOBAHUS




3 TunoBbie KOHTPOJIbHBIE 32JaHUS UM UHbIe MATEPUAJIbI, HE00X0TUMbIE
JJIS1 OLEHKH 3HAHMI, yMEHH I, HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH,
XapaKTepU3yIIUX 3Tanbl (OPMHUPOBAHUA KOMIIETEHUUMN
B Ipolecce 0CBOCHUA 00pa30BaTeIbHOM MPOTrPaMMbI

3.1 TunoBble 3a1aHus VI NPOBeeHNsS] KOHTPOJIBHBIX padoT

BapuanTel TeM KOHTpPOJIHOW pabOTHl BBUIOKEHBI B AIIEKTPOHHOH HH(POPMAIIMOHHO-
obpazoBarenbHorl cpene 3a0MKT HpI'VIIC, nmoctymHOM oOy4aromuMmcs 4Yepe3 €ro JTUYHBIA
KaOWHET.

[Ipemraraemoe KomMuecTBO 3aanuii § 3a1a4 pasHoro yposHs (10 BapuaHTOB).

Hwxe mnpuBeneH oOpaszen THUIOBOTO 3aJaHHsi KOHTPOJBHON pabOThI, MPEeayCMOTPEHHOU
paboueit mporpaMMoN TUCIUILUIUHBI.

O0pazern TunoBoro Bapuanra 3a1adu Ne 1 o treme «KnHemaTrka MaTepruanbHONW TOUKM
KOHTPOJILHON pabOTHI

MarepuanbHasi TOUKa JIBHXKETCSI IO OKPY>KHOCTH paanycoM R. 3aaH 3aKOH U3MEHEHUS ITyTH C
TEUEHUEM BpEeMEHHU S=f{t) i1 3aKOH U3MEHEHHUs yTIila IOBOPOTA pajnyca ABUKYILIEHCS
MaTepUaIbHON TOUKU C TEUYCHHEM BPEMEHU @=0(1).

Ha ocHoBaHuM 3a1aHHOTO 3aKOHA U3MEHEHUS MYTH C TEYCHHEM BPEMEHU HAWTH 3aKOH
M3MEHEHUS yriia MOBOPOTa paauyca JABIKYIIEHCS MaTepUAIbHOM TOYKU C TCYCHUEM BPEMEHU WJTU
HaoOopoT. HaliTn Hen3BeCcTHBIC BEIMYUHBI 1)1 MOMEHTA BPEMEHH ], 0003HAYCHHBIC B TA0I.
3HAKOM «7».

VYcnoBHbIE 0003HAYCHUS (U3UYECCKUX BEITHYMH:

0] — yroJI MKy HAIPaBJICHUSIMU CKOPOCTH U YCKOPEHHS;

0] — MOJZLyJIb CKOPOCTH;

a;; — TAaHTEHIIMAJIbHOE YCKOPEHUE;

a1, — HOPMaJIbHOE YCKOPEHUE;

a; — MOJAYJb TOJHOTO YCKOPEHHS;

(] — yII0Basi CKOPOCTb;

€] — YIJI0OBO€ YCKOPEHUS;

S| — KpUBOJIMHENHAs KOOPIUHATA.

du3znyeckue BeIUYMHBI U 3aKOHBI K 3a/1a4€ Ne 1

3aKOH ABUXXCHUA CDI/ISI/IHGCKI/IG BCJIMYUHBI U CAUHUILIBI I/I3MepeHI/I$I
Ne 50071 R, f, 01, ajs, dajn, aj, 1ga, i, €1, S,

3aKOH BpAIICHUS M c | M | M/t | m/ic? | m/c? /e | 1/c? M
1 | $=0,1t"-0,5t* 0,8 | 2 1 ? ? ? ? ? ? ?
2 | 9=0,03-0,02t+0,01¢° 100 2 | 46 | 2 ? ? ? ? ? ?
3 | S=420+%¢ 6 ? 6 ? ? ? ? ? ? ?
4 | §=2,4t+02¢ 3 ? 3 ? ? ? ? ? ? ?
5 | 9=0,025t+0,1 ¢ 10 2 | 11 ? ? ? ? ? ? ?
6 | 9=1-0,05 *+0,005¢’ 20 | 2 ? 4 ? ? ? ? ? ?
7 | $=6-5,6t+0,2t° 20 | 2 2 [ 72| 2 ? ? ? ? ?
8 | p=02t 0,1t 10 | ? 2 | 2 | 2 ? ? ? ? ?
9 |85=04t-12t°+6 40 | 2 2 108 2 ? ? ? ? ?2
10 | 9=0,5-0,18t+0,2t° 10 | ? 2 1204 2 ? ? ? ? ?




3.2 TeMBbI KOHCIIEKTOB

Tembl KOHCIIEKTOB BBUIOKCHBI B JJICKTPOHHOW WH(GOPMAIMOHHO-00pa30BaTeNLHON cpeje
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. Twmbl GU3HNYECKUX BeIWUnH. [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 »nsnekTpu3auuu B TexHUKe. [IpuMeHeHHe TEeIUIOBBIX CBOMCTB TOKa.
Konpencaropsl 1 ux npumeHeHue. Ponb nusnektpukoB B TexHHKe. Pesucrtopsl. IlpumeHeHune
3JIEKTPOJIN3A.

3.2. Bunbl MarHuTHBIX B3aumojieicTBuil. eppomaruetuku. I'eneparopsl.

Pasznen 4. Koned6anusa u BoaHBI. OnTuka. OCHOBBI KBAHTOBOI MEeXaHUKH.

4.1. Ilpumenenue BoaH. IlpocBernenHas ontuka. Ponp pe3oHaHca B TEXHUKE.
KBazucrannonapHblie TOKH.

4.2. DneKTpOHHBI MUKPOCKOII

Paszgea 5. KBanToBass Mexanuka. ®@usuka aroma. OcHOBbI (U3MKHN TBEPOI0 Teja.
DyieMeHTHI siiepHO PU3UKU M (PU3HKHU JIEeMEHTAPHBIX YACTHI

5.1. IlpumeHeHue noaynpoOBOJHUKOBON TEXHUKU

3.3 Tunossble 3aJaHUS K AUKTAHTY 110 (popmyiam

3amaHus K JUKTaHTaM 1o (opMmysiaM HE BBUIOKEHBI B 3JIEKTPOHHOM HH(POPMAalMOHHO-
oOpazoBarenbHoil cpeae 3ablKT UpI'VIIC, nocrynmHoit oOyuwaromiemycs yepe3 €ro JUYHBIN
KaOHMHET.

Hwxke npuBeneH oOpaszen THIIOBOTO IUKTaHTa IO (OPMYJaM, COOTBETCTBYIOIIETO TeMe
paboueil mporpaMmbl AUCHUIUINHBL.

O0pa3zen THIIOBOro BapuaHTa 1o ¢popmynam no teme «TepmoanHaMuKka»

[Tpenen purensHOCTH KOHTpOIIA — 10-12 MuHYT.
[Ipennaraemoe konmnuecTBo 3ananuii — 10 3a1anuid.

1) BHyTpeHHsIs S Heprus rasa.

2) Pabora rasa.

3) TemunoTa, moay4aemMasi ra3oM.

4) Kakoii ra3oBslii poliecc Ha3bIBaeTcs aauadbaTHbIM?

5) IlepBoe HauaJI0 TEPMOAUHAMUKH.

6) Brruucnenue MoJIIpHOI TETUIOEMKOCTH TTPU M30XOPHOM MpOIecce, MpU U300apHOM

IporLecce.

7) Pabora raza npu u30TepMHUYECKOM IIPOIECCE.

8) Pabota raza mpu U30XOpHOM IpoIIecce.

9) Pabota raza npu n3o6apHOM mporiecce.

10) Pabota raza mpu aguabatHoOM mpoiiecce.



3.4 TunoBbie pa3HOYPOBHEBBIE 3a1a4H

PazHOypoBHEBBIE 3a7aud BBUIOKEHBI B DJIEKTPOHHOH HH(POPMALMOHHO-00pa30BaTEIbHOM
cpene 3a0 KT Upl'YIIC, noctymnHoM 00y4aromeMycst 4epe3 ero JMIHbIA KaOUHET.

Hwmwxke mpuBenen oOpaszen; pa3HOYpOBHEBOM 3aJayM MO TEMe, NMPETyCMOTPEHHOW paboueid
IPOrPaMMO TUCITUTUIUHBI.

O0pa3zer| penpoIyKTUBHBIX 3aja4 1o TeMe «MarHuTHOE I0JIe B BAKYyME»
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. Yacrtuua maccol m W € 3apsAOM ( BJIETAET B OJHOPOJHOE MAarHMTHOE MOJIE MHAyKLHEN B
MEPIECHANKYJISIPHO K HaIpaBJICHUIO JIMHUN MHAYKUUH. Kak u3aMeHutcs paauyc R Tpaexkropum, mo
KOTOPOM JABUKETCS YaCTHUIA B MArHUTHOM IOJI€, €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? [lepememenue?

0) KaKoBa CpeJIHss CKOPOCTh JIBUKEHUS aBTOOYyca B mpomexyTke Bpemenu ot 0,2 1o 0,7 yaca?

X KM
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8. JIBmkeHne MarepuaibHON TOUKM 33JJaHO Ha X A XM
rpaduke. MacmTab: 0HO J€JIEHUE IO OCH X PAaBHO 5 M, 75
OJIHO JIEJIEHHE IO OCH BPEMEHU t PAaBHO 2 CEKYH[BI.
OTBETUTH HA BOTIPOCHI: 20
1) ompenenuTh TUI ABMKEHUS, 15
2) HAWTH TpPAEGKTOPHUIO [JBUKEHHS B MPOMEXKYTKE 10 t
BpeMeHu oT 0 10 8 cexyH[, 5
3) ompenenauTb GUINUECKHUI CMBICI JIMHUU Ipaduka, t, ¢
4) omnpenenuTbh CKOPOCTh U HAYaJIbHYIO KOOPANUHATY, 0 2 4 6 3 10°

5) cOCTaBUThH ypaBHEHHUE TAHHOTO BUA JIBHYKCHHUS.

3.5 O0pasen 3agaHusi VIl BBIOJHEHH J1a00pPATOPHOH padoThI H IPUMEPHBIN NepeYeHb
BOIIPOCOB /IS €€ 3alUThI

3anaHus AJs BBINOJIHEHUS J1a0OpaTOPHBIX pabOT U NMPUMEpPHBIE NMEPEUYHU BOMPOCOB IS MX
3alUTHI BBIJIOXKEHBI B 3JIEKTPOHHOI HH(pOpMarmonHo-o0pa3oBarenbHoii cpene 3a6KT Upl ' YIIC,
JIOCTYITHOM 00yYaroIeMycsi 4epe3 ero JINYHbIN KaOuHeT.

Hwmxe npuBeneH oOpasell 3afaHusi AJs BBHIIOJIHEHUS J1TAaOOpaTOpHOM pabOThl M MPUMEPHBIH
nepeyeHb BOMPOCOB JIs €€ 3aIIMThI, IPeAyCMOTpeHHas paboyeil mporpaMMon AUCIUITITUHBL.



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. B3arb nupakuMOHHYIO pELIETKY, IOMECTUTh 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 mkanme sKpaHa M3MEpPHUTb PACCTOSHUE IO KpacHoro cmekrpa l-ro mopsiaka ot O.
W3mepenns npoBOAUTH CIIEBA U CIIPABa.

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

6. ITo ¢popmyIie BEIYUCIUTD TMHY BOJIHBI KDACHOTO 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)

[opsmok KpacHBbIH ¢uoJieToBbI

MaKCuMyMa u BC
b

: A , A
ero 1 Sing A, cp 5 1 Sing A, cp’
pacmonoxeHne M M M M

m=1

CJICBa

m=1

crpaBsa

m=2

CJICBa

m=2

CJICBa

[IpumepHBIii nepedeHb BOIPOCOB JUIsl 3aIUTHI JAOOPaTOpHON pabOThI

1. late mousiTHe Audpakum, HHTEPPEpEHIIHH.

2. Kak ycrpoena nudpakunonHas pemierka?

3. Uto TaKkoe moCcTOsIHHAS TUPPAKINOHHON PeIETKU?

4.) Yka3atp, Ui KakuX Jyded (KpacHbIX WM (PUOJIETOBBIX) B CIIEKTPE JAHHOIO MOPSIIKA YIJIbl
mudpakuu OyayT 6osbie?

5. Ilouemy mnpu yMEHBIIEHUH MOCTOSHHOM pEIIETKH BO3pAcTaeT pPACCTOSIHUE MEXIy
MaKCUMyMamu?

6. O0OBsicHUTH IpUMEHeHne npuHUIa [ roiirenca-dpenens kK JuppakLuu CBeTa.

7. YUem otnmyaeTcs 1udpakoHHast KapTUHA OT OJHOW IIENU OT TU(PAKIMOHHON KapTUHBI OT
JBYX Luesnei?

8. Uto Takoe 30HHas niuactuHa? Kak ee nonyunts? OOBSICHUTH IPUHIINII €€ IEHCTBHUSL.

9. Yem oTnuyaeTcst JUPPaKIUOHHBIM CIEKTP OT AUCHIEPCUOHHOT0?

10. Yem omnmuarorcs (u3MUECKHEe MEXaHHW3Mbl 0O0pa3oBaHMs TU(GPAKLIMOHHONW KapTHHBI OT
OJTHOM €M U OT IU(PPAKIIMOHHOMN pereTKu?

11. IIpunnun I'roiirenca-®penens. Merton 300 @penets.

12. Meton pacueta JU(QpakinOHHON KAPTUHBI OT OJHOM IIEIIH.

13. Mertoa pacuera 11 pakiiMOHHOW KApTUHBI OT KPYTJIOTO OTBEPCTHSI.

14. Kak onpenennuTs NIMPUHY INIABHOTO MaKCUMyMa OT OJHOW mienun?

15. MOHO 71 C MOMOUIbIO M3Y4YEHMs AUPPAKIIMOHHBIX CIEKTPOB M3BECTHBIX CHEKTPaIbHBIX
JMHUN OLEHUTH oO0I1Iee YnCIIo 1esel B TuppaKkIMOHHOM pemeTke?

16. Yro Takoe nudpakunonHslii crektp? Ilpu kakux ycioBusix oH HaOmopaercsa? Kax
TEOPETUYECKH ONPEAETUTh MUPUHY TU(PPAKIIMOHHOTO CIIeKTpa’?

17. TloueMy wu300pakeHHs] MEJIKHUX, OJM3KO PACIOJIOKEHHBIX OOBEKTOB B MHUKPOCKOIE
ciuBaroTcs B 01HO? CMbICT popMyItbl TU(BPAKIIMOHHON perieTKu?

18. Kak wu3menutcss audpakiMoHHAs KapTHHA TMPH YBEIHMYCHHH OOIIEr0 Yucia Ieied B
TU(PaKIMOHHON pemeTke?

3.6 TunoBbIe KOHTPOJIbHBIC 3aJaHUSA T/ MPOBCICHUA TECTUPOBAHUSA

DoHJ TECTOBBIX 3aJaHUN 10 JUCIUILINHE COACPIKUT TCCTOBLIC 3alaHUA, PACIPCACIICHHBIC T10
pasaciiaM u T€MaM, C YKa3aHUEM HUX KOJIMYCCTBA U THUIIA.




Crtpykrypa poHIa TECTOBBIX MATEPUAIOB MO TUCITUTUINHE

Munuxartop Xapakrepuctuka T3
J— Tema KonnquT“Bo TECTOBBIX
3a7aHui, TUbl T3
KOMITETCHITHH
OIIK-1.1. BBenenne. Knnematrka u [uHaMHuKa 3Hanne 2-0T3
JleMOHCTpHpYeT 3HaHHS | MaTe€pPUaNbHON TOUKU 3-3T3
OCHOBHBIX ITOHSATHH U Ymenue 3-0T3
(yHAaMeHTaTBHBIX 3-3T3
3aKOHOB (DM3HKH, JleiicTBue 3-0T3
MIPUMEHSAET METOIBI 2 —-3T3
TCOPCTHICCKOIO U MexaHHKa CUCTEMbI MaTepUAIbHBIX 3HaHUe 2-0T3
OKCIEPUMEHTAILHOTO ToueK. MexaHuKa TBEpIOTo Tena 3-3T3
WCCIICTOBAHMS VMeHue 3-0T3
(hM3NIECKUX SBIICHHIA, 3373
MPOIIECCOB U 0OBEKTOB JleiicTBre 3_0T3
2 —3T3
MonekyaspHO-KHHETHYECKAS] TEOPHUS 3HaHue 2-0T3
UJeallbHBIX Ta30B. TepMOaUHAMHKA 3-3T3
Ymenue 3-0T3
3-3T3
JleiicTBue 3-0T3
2 -3T3
DNEeKTPOCTAaTUKA. 3aKOHBI IOCTOSTHHOTO 3HaHue 2-0T3
TOKa 3-3T3
YMmenue 3-0T3
3-3T3
JlelictBue 3-0T3
2 -3T3
MarunuTHoe noJjie. SIBieHue 3HaHue 2-0T3
JIEKTPOMArHUTHOM MHAYKITMH. 3aKOHBI 3-3T3
Makcgemia YMmenue 3-0T3
3-3T3
JlelicTBue 3-0T3
2 —3T3
MexaHuueckue U 3JIeKTpOMarHUTHbIE 3HaHue 2-0T3
Kosie0aHus ¥ BOJHBL. BoTHOBas onTHKa 3-3T3
Ymenue 3-0T3
3-3T3
JleiicTBue 3-0T3
2 —3T3
B3aumoelicTBue cBeTa ¢ BEIIECTBOM. 3HaHue 2-0T3
KBanroBas npupona uznyueHus 3-3T3
Ymenue 3-0T3
3-3T3
JlelicTBue 3-0T3
2 -3T3
OCHOBBI KBaHTOBOY MeXaHUKH. OCHOBBI 3HaHue 2-0T3
Teopun atoMa. OCHOBEI PU3UKH 3-3T3
TBEPIOro TeIa Ymenue 3-0T3
3-3T3
HeiictBue 3-0T3
2-3T3
®u3MKa aTOMHOTO spa. DJIeMeHTapHbIe 3HaHue 2-0T3
YaCTHUIIbI 3-3T3
YMmenue 3-0T3
3-3T3
JleiicTBue 3-0T3
2 -3T3
OIIK-1.2. Ilpumenser Beenenne. Kunematnka u JuHaMHUKa [eiictBue 5-0T3
METOIbI MaTepHaTbHON TOUKH 5-3T3




TEOPETUUECKOI0 U
AKCIIEPUMEHTAIHLHOTO
HCCIIEIOBAHUS
00BEKTOB, IIPOIIECCOB,
SIBIICHUH, IPOBOJUT
SKCIIEPUMEHTHI T10
3aJaHHOW METOIUKE U
aHATM3UPYET UX
pe3yNbTaThI

[TpaBuna TeXHUKH OE30MaCHOCTH.
Kpatkast Teopust ommu0oK pe3ysibTaToB
MU3MepeHui

BBenenne. Kumematnka u aguHAMHKa JlelicTBue 5-0T3
MaTepHaIHHOH TOUKH. 5-3T3
OmnpeneneHne yCKOPEHUs CBOOOTHOTO

TaJIeHNUs] ¢ TOMOIIBIO MAIITIHEI ATBy1a

MexaHNKa CHCTEMbI MaTepHUAITEHBIX [eiictBue 5-0T3
TOoueK. MexaHnKa TBEpIOTO Tela. 5-3T3
W3yuenne  3aKOHOB  BpalllaTeIbHOIO

JBIKeHus Ha MasTHuke ObepOeka

MexaHuKa CUCTEMBI MaTEPUAIIbHBIX HenctBue 5-0T3
Touek. MastHuk MakcBesia 5-3T3
MouekynsIpHO-KUHETUYECKAs. TEOPUs HenctBue 5-0T3
uzea’bHBIX Ta30B. TepMOINHAMUKA. 5-3T3
OnpezencHue MoKa3aTels anuadaThl

BO3AyXa

MouekynspHO-KUHETUYECKAsl TEOPUs HenctBue 5-0T3
UJealIbHBIX T'a30B. TepMOIUHAMUKA. 5-3T3
Ornpenenenue cpeaHen AJIMHBI

cBoOoTHOTO TIpodera 1 AP PEKTHBHOTO

JTUaMeTpa MOJICKYJ BO3yXa

MonekyaspHO-KHHETHYECKAS] TEOPHUS HenictBue 5-0T3
UJealIbHBIX T'a30B. TepMOIUHAMUKA. 5-3T3
Onpenencaue K03 UIMCHTa BI3KOCTH

(BHYTpEHHEro TPEHUs) KHUIKOCTU

MetozoM CTokca

DNeKTpoCcTaTUKa. 3aKOHBI MOCTOSIHHOTO JenictBue 5-0T3
TOKa. 5-3T3
M3yueHne 31eKTpOCTaTH4eCKOro MoJis

DNeKTpocTaTUKa. 3aKOHBI MOCTOSTHHOTO JenictBue 5-0T3
Toka. Onpesenenue yaenbHOro 5-3T3
COTIPOTHUBIICHUSI PE3UCTUBHOTO MPOBOJIA

DIeKTpOCTaTUKA. 3aKOHBI IOCTOSHHOTO HeiictBue 5-0T3
Toka. OnpesiesieHue COpOTUBIICHUS C 5-3T3
MTOMOIIIBI0 MOCTa YUTCTOHA

MarnutHoe noje. SIBneHne JleiicTBue 5-0T3
3JIEKTPOMArHUTHOM HHAYKIUH. 3aKOHbI 5-3T3
Makcgeinia. Omnpenenenue

TOPU30HTAIFHON COCTABISIONICH BEKTOPA

WHAYKIMA MarHUTHOTO TIOJS 3eMJIH

MexaHH4YeCcKHe U 3JIeKTPOMAarHUTHBIE [eiictBue 5-0T3
KosieOaHus ¥ BOJIHBL. BonHOBas onTHKa. 5-3T3
OnpeneneHre yCKOpeHUs: CBOOOTHOTO

MaJIeHus! IPH ITOMOIIK 000POTHOTO

MasiTHUKA

MexaHH4YeCcKHe U 3JIeKTPOMAarHUTHBIE [eiictBue 5-0T3
KOJICOAHUS ¥ BOJIHBL. BOJHOBAs onTHKA. 5-3T3
Onpeznenenye ATHMHBI CBETOBOM BOJIHEI €

MIOMOMIBIO TN(PPAKIMOHHON pEIIETKH

MexaHnuecKue U 3JIEKTPOMAarHUTHBIE JHeiictBue 5-0T3
KOJICOAHUS ¥ BOJIHBL. BOJHOBas OnTHKA. 5-3T3
OnpeneneHye KOHLEHTPALMK PacTBOpa

caxapa ¢ IIOMOIIBIO MOJSIPUMETPa

BsaumoeiicTBre cBeTa ¢ BEIIECTBOM. JleiicTBue 5-0T3
KBanTOBas mprpoaa u3IydeHus. 5-3T3
W3yuenne sBIeHNAS BHEITHETO

dhortordpdexra

®u3uKa aTOMHOTO SApa. DJIeMEHTapHBIE [eiictBue 5-0T3
gacTuibl. M3ydyeHne CHeKTpoB BOAOpOIa 5-3T3
U TeNns

@Du3uKa aTOMHOTO siApa. DJIeMEHTapHBIE [eiictBue 5-0T3




YaCTHUIIBL. Nzyuenue TPEKOB 5-3T3
3apsHKEHHBIX ~ YaCTHI[ 110  TOTOBBIM
dotorpadusam

Hroro 157 - OT3
157 - 3T3

[Tomapii komIuiekT OT3 XpaHUTCS B 3JEKTPOHHOW MH(GOPMAITMOHHO-00pa30BaTEIbHON cpefie
3a0KT UpI'YIIC u obydaromuiics UMEeT BO3MOXHOCTh O3HAKOMHTHCS C JIEMOHCTPAIIMOHHBIM
BapuanTom OT3.

Hwxe mnpuBenaeHbl 00pasell THUMOBBIX BapHAHTOB HMTOTOBBIX TECTOB, MPEAYCMOTPEHHBIX
paboueii mporpaMMoN TUCIUILUIUHBI.

OO6pazel TUIOBOTO BapHaHTa UTOTOBOT'O TECTa, MPEAYCMOTPEHHOT0 paboydeil mporpaMMmon
JUCHUTUTUHBI

1. Haiitu 3aK0H TPSIMOJIMHEWHOTO JABUXKEHUS TENa, €CIM €r0 CKOPOCTh MEHSETCS M0 3aKOHY
V =0.6¢ (m/c) u B MOMeHT BpeMeHH £, =0c Monynb s, =0m.

OTBeETHL:

1 s=03t"+1
2 5=02t>+1¢
3 5=0,3t"

4 5=0,2t"

2. Ha neBoM puCyHKE NpEACTaBIEHBI BEKTOP CKOPOCTU U BEKTOP PABHOJCHCTBYIOLIEH BCEX
CUJ, JNEWUCTBYIOIIMX Ha Teno. Kakod M3 d4eThpex BEKTOPOB Ha IIPaBOM PHUCYHKE YKa3bIBAET

HaIpaBJIEHUE BEKTOPa YCKOPEHHS 3TOT0 Tena? (BIHUILUTE MPaBUIbHBIA OTBET) < >
3 4
7 2 1

3. JIBa rpy3uKa 1o 2 Kr KaXk/blil, CBsI3aHHBIE MEXIY COO0I HEpaCTKUMONU HUTBHIO, TBUKYTCS
[0 TOPU30HTAJIBHON MOBEPXHOCTH MOJ AeWcTBHEM cuibl 3 H, MpHIIOKEHHON K OJHOMY M3 HHUX

napajulebHO TMOBEpXHOCTH. OrmpenenuTh ycKopeHue cucrteMbl. Cuiloil TpeHus mnpeHeOpeyb.
< >

4. HaiiTu MOMEHT MHEpPLHU CUCTEMBI TEN, COCTOAILIEH M3 CTepkHs JuMHOK L=1 M Maccoit
M=2m u MaTepualbHONH TOYKH MaccOl m, 3aKpEIUICHHOH Ha KOHIE CTEpXKHsS. 3aKperuieHHas

BEPTHKAJIbHAS OCh BpAIIEHHs pacIojiokeHa Ha paccTosHmn &8 = —L or cBoGomHOro KoHIa
CTEpXKHS. < >
i
1 it [
i : i
i ii———-}l
| Do
Ry »
2

5. B cocyne conepxurcs 0,5 mons Boabel H,O. Haiiti maccy Boawl B cocye. < >



6. Ilpu HEen3MeHHOI abCOIOTHON TeMIIepaType KOHIIEHTPAIUS MOJIEKYJ HACaIbHOTO Ta3a ero

Obuta yBennueHa B 4 paza. Bo CKoJIBKO pa3 mpu 3TOM U3MEHHIJIOCH JaBJICHHE ra3a?

Ortger:

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

7. JIBe mMaTtepuanbHbIE TOYKH, UMEIOLINE 3apsiabl (; U (2 ¥ HaXOIALIUECs APYr OT Apyra Ha

paccrosaHuu R, neicTBYIOT Jpyr Ha apyra ¢ anekrpuueckoil cuiion Fo. C kakoit cwoir F; onmn
OynyT JEHCTBOBATH JAPYr Ha Jpyra, €Ciau KaKIbli 3apsii YBEJIMYUTh B J[Ba pa3a U PACCTOSHUE
MEX1y HUMH YBEJIMYUTH TaKKE B JIBa pa3a,

OrtBer:
o BT
F, 4
) B 1
F, 2
s By
0
Ey
8. BBIYMCIINTH 9KBUBAJICHTHOE COMPOTUBIICHUE COCTUHEHUS 2 ==
e3ucTopoB R;=R,=R;3=R,4=5 OmMm. < > 2
p p 1=Ry=R3=R4 i -
[ ]
| I
Ea

9. YcraHoBUTE COOTBETCTBHUE.

1.

HapanneﬂLHme MPpOBOJHUKN C JBJICKTPUYCCKHUMU A. OTTaJKUBAIOTCS WA MPUTATUBAIOTCA B 3aBUCUMOCTH

TOKaMM. .. OT HaIlpaBJICHUA U CHUJIbI TOKA

2. Ecnu HampaBieHUs DJIEKTPUIECKUX TOKOB COBMAAAIOT, | b. oTTankuBaroTcs

TO IPOBOJHUKHU

3.

Ecmu HalpaBJICHUA QJICKTPHUUCCKUX TOKOB | B. oTTankuBaroTcs uiu MPUTATHUBAIOTCA B 3aBUCUMOCTH OT

IPOTHUBOIIOJIOKHBI, TO ITPOBOAHUKHU HanpaBJICHUA TOKOB

I'. mputarusaroTcs

10. BriOepute mpaBunbHOe yTBepkiaenue, I1C wMHAYKINMU, TeHEpUpyeMasi B TMOKOSIIEHCS

paMKeE, 3aBUCUT TOJIBKO OT

OTBeT:

1. HarpaBNEeHUs BEKTOpa MarHUTHON MHAYKIIMHU

2. MOJyJIsi BEKTOpAa MAarHUTHOW WHIYKITUU

3. MOTOKAa BEKTOpPAa MAarHUTHOW MHIYKLIUH

4. CKOpOCTH U3MEHEHUS MIOTOKA BEKTOPAa MATHUTHON MHAYKIINU

11. 3a kakyro yacte mepuojga T IIApUK MaTeMaTHYECKOTO MAasTHHKA IPOXOJHUT IyTh OT

JICBOI'O Kpasdg KpaﬁHCFO IMMOJIOKCHUS 10 IIPpaBoro KpaﬁHCTO MOJIOXKCHUS?

OrtBeT:

1.1T

2. lT
2

3. r
4




o | —

12. HpOI[OJ'IBHaﬂ MEXaHUYECKasd BOJHA MOKET BO3HUKATH < >

13. Ceer magaer Ha IpaHULy pas3felia JByX cCpel: Bola M cTekio. HaOmromaercs, uto
IIPEJIOMJICHHBIN JIy4 NEPIEHIUKYIISIPEH OTpakeHHOMY J1ydy. Kakoe yTBepKIeHE B JaHHOM CiIy4yae
BEpHO?

Ortser:

1. mpesIoMIIEHHBIN JTy4 €CTECTBEHHBIN

2. IPEIOMJIEHHBIN JIyd 4YacCTUYHO HOJSPU30BaH

3. IpeToOMIICHHBIH 1YY MOJTHOCTHIO MOJISIPU30BaH

4. HapylaeTcsl 3aKOH IPEJIOMIIEHHS CBETa

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

B
S >

SN

15. JBwkeHHE »HIJIEKTpOHA I10 3aKOHAM KBAaHTOBOW MEXaHUKU JIOJDKHO TIOAYUHSTHCS
CIIEIYIOLIMM TPEOOBAHUSM:

1) Bce DIEKTPOHBI TOXIECTBEHHBI, TO €CTh MX OCHOBHBIC XapPAKTEPUCTUKHU HE 3aBUCHT OT
BBIOOpA JICKTPOHA,

2) a51eKTpOHBI 001a/1at0T CBOMCTBAMU U YaCTULIbI U BOJIHBI OJJHOBPEMEHHO;

3) npu ABMXKEHUM 3JIEKTPOHA MOXKHO OIPEENIUTh TOJIBKO BEPOSTHOCTH €r0 OOHApY)KEHUS B
OIIpEeJIeTICHHON TOYKE IPOCTPAHCTBA.

< >
16. Ha pucyHke NpHUBEACH CIEKTP MOTJIOMIECHUS
HEU3BECTHOTO Tra3a ® CIHEKTPHl TIOIJIONICHHS TapoB St
HEU3BECTHhIX MeTauioB. [lo BHIYy CHEKTPOB MOXKHO
YTBEPXkKAATh, YTO HEM3BECTHBIN I'a3 COJEPIKUT aTOMBI Ca
OTBeT:

1. Tonbko cTpontus (Sr) u kanbius (Ca)

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

3. Tonpko cTpoHuus (Sr), kanbuus (Ca) u HaTpust (Na)
4. tonbko cTpoHIus (Sr), kanbuus (Ca), Hatpus (Na) u Ipyroro BemecTBa

17. B030H —3TO THUN YACTHUILIbI, KOTOPAsl AOJKHA MOJYMHATHCS CIEAYIOIUM TPEOOBaHHIM:
1) aTa yacTuma sIBISIETCS KOJUIEKTUBUCTOM (HE moauuHseTcs npuHiumny [laymm);

2) Ta yacTHIIA SBISETCS MHAUBHAYATUCTOM (OoUHHeTCS npuHIHY [laynn);

Kakwue u3 3tux TpedboBanuii BepHbI? < >

18. Beibepute 3aK0H paIMOAaKTHBHOTO pacrajia; o—pacmaj. < >
A A 4

L ) X>7Y+a
A A 0

2. ) X>0Y+ p

3. )Xo Y+



3.7 IllepedyeHb TeOpPeTHYECKHUX BONPOCOB K IK3aMeHY
(71 OTIEHKH 3HAHU)

Pa3zpnen 1 «Mexanuka»

1.1 ITonsiTE O MEXAHUYECKOM JIBUKEHUHU. Buabpl Mmexannyeckux cucreM. CUCTEMBbI OTCUETA.
CrniocoObI 3a71aHusl TOJIO’KEHUSI MaTePHAIbHOM TOYKU B IPOCTPAHCTBE M MEXaHUYECKOTO ABHKCHUS
3TOrO Tela.

1.2. KunemaTtuyeckue napaMeTpbl ABUKECHHUS.

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

1.4. Buibl MEXaHUYECKUX CHIT: CUJIbI TATOTEHUS, CUJIbl YIIPYTOCTU U CHIIBI TPEHUSL.

1.5. Cucrema marepualibHbIX TO4YeK. CrIOCOOBI KHHEMAaTHYECKOTO OMUCAHUS JBMKCHHS Tell
cuctemsbl. Llentp macc. JIBukeHue eHTpa Macc.

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

1.7. DHeprus u pabora. 3aKOH COXPAaHEHHUs YHEPTHH. 3aKOH COXpPaHEHUS MEXaHHYECKOH
SHEPTUHU.

1.8. MomenT nnepuu tena. MoMeHT cuiibl. OCHOBHOW 3aKOH JUHAMMKU BPAILLEHUS Tela.

Paszpnen 2 «Mouekyasipaasi Gu3nKa ¥ TepMOAUHAMHKA

2.1. OCHOBHBIE TOJIOKEHHSI MOJEKYJISApHOW (U3MKU. TepMOIUHAMHUYECKHE IapameTphl
cocrosiHus Tena ( P,V,T ) u ux onucanne. MUKpOCKONMYECKHE MTapaMeTphbl COCTOSTHUS Tela.

2.2. OCHOBHOE YpaBHEHHE CTaTUCTUYECKON TEOPUH UJICATLHOTO Ta3a U CJICJCTBUS U3 HETO.

2.3. Crenenu cBoOonpl. 3akoH boribliMaHa O paBHOMEPHOM pacIipeleleHUH SHEPTHH IO
CTETICHSIM CBOOOABI. DHEPrHusi MOJICKYIIbl. BHYTpeHHSSI SHEPT U UACATBHOTO ra3a.

2.4. Pabora 1 Temiora uaeabHOro rasa.

2.5. IlepBoe HauamO TEPMOAMHAMUKH U €TO MPUMEHEHHE K U30IPOILIECCAM.

2.6. AnnabarHsblii porecc. YpaBHenue Ilyaccona.

2.7. Bropoe Havasio tepmoauHamuku. llpunnmn peiictBus temnoBoro asurartens. KI1JI
TEIJIOBOTO JABUTATEsl.

Pa3nen 3.9/1eKTpU4YeCTBO U MATHETH3M

3.1. OcHOBHBIE 3aKOHBI JJIEKTPOCTAaTUKM (3akoH KynoHa, NpUHIMI CyNepHo3ULUN
AIIEKTPUYECKUX CHJI, 3aKOH COXpPAHEHMs JJIEKTPUYECKOro 3apsja, 3aKOH O MHUHUMaJIbHOM
AIIEKTPUYECKOM 3apsLe).

3.2. OcHOBHBIE CBOMCTBa 3JIEKTPOCTATUYECKOTO MOJS. HanpspkeHHOCTh  3J1€KTpo-
cTaThueckoro noius. [IpuHnun cynepno3unuu nosuei.

3.3. Pabora mnepememieHusi 3apsiga B DJICKTPUYECKOM Tioyie.  Pa3HOCTh MOTEHIMAJIOB.
[TorenunanbpHas SHEPrUs.

3.4. CBa3b MEX]ly HANpsSHKEHHOCTHIO U MOTEHIMAJIOM B AJIEKTpUYECKOM Mone. Teopema o
LIUPKYJISLUN BEKTOPa HANPsKEHHOCTH. [oTeHInanbHbIi XapakTep 21EKTPOCTATUYECKOTO MOJIS.

3.5. Teopema Octporpajackoro - ['aycca u ee MpUMEHEHHUE K PACUETy AIEKTPOCTATHUECKUX
TOJIEN.

3.6. CBoiicTBa MPOBOAHMKA B 3JIEKTPOCTATUUYECKOM T0JIE. DIIEKTpoeMKoCcTh. KoHieHcaTopsl.

3.7. DHeprust 3MeKTPOCTaTUYECKOr0 MO U 00beMHAas MIIOTHOCTh SHEPTUH.

3.8. Dnekrpuueckuii Tok. Cuia TOKa M IUIOTHOCTh TOKa. Buabsl TOKOB. OCHOBHBIE 3aKOHBI
MIOCTOSIHHOTO TOKa.

3.9. MaruuTtHOe 1oJsie B Bakyyme. BeKTop MHAYKIIMM MarHUTHOTO MOJIsl. 3aKOH AMnepa.

3.10. IlpuHuun cynepno3uiMyu MarHUTHBIX noneil. 3akon buo — CaBapa — Jlamnaca. Pacuer
npoctermux nojei. TeopeMa 0 IMPKYJISAIUKA BEKTOPA WHIYKIIMA MATHUTHOTO TOJIS.

3.11. Cuna Jlopenua. /[BnxeHue 3apsyKEHHBIX 4aCcTUL B MATHUTHOM IIOJIE.

3.12. Maruutseii nmotok. Teopema Octporpaackoro-I'aycca mjiss MarHMUTHOrO MOJSA B
BakyyMme. PaboTa nmepemMereHusi KOHTypa ¢ TOKOM HJIM IIPOBOJAHUKA C TOKOM B MAarHUTHOM TIOJI€.

3.13. SIBnenue »snexkTpomarHuTHOW uWHAYKIMU. 3akoH Dapages u Jlenma. OOpartHas
OTpHULATENIbHAS CBSA3b U €€ POJIb B SBJICHUU 3JIEKTPOMAarHUTHON MHAYKLUH.



Pa3nen 4. Kosiebanus u BosiHbl. OnTrka. OCHOBbI KBAHTOBO MEeXaHMKH.

4.1. Tlomstue o xonebanusax. Kmaccudpukammss konebaHuii: Mo (U3HYECKOW TPHUPOJIC
mporecca, o THIY KoJeOaTeIbHOW CHCTEMBI, N0 B3aMMOJICHCTBHIO KOJ€OATEIhHOW CHCTEMBI C
BHEITHUMH TeJIaMH, 10 3aKOHY IIPOTEKaHuUs Ipolecca.

4.2. Kunemarhka MEXaHMYECKUX U DSJICKTPOMATHUTHBIX TPSIMOJMHEUHBIX CBOOOIHBIX
HEe3aTyXaIolUX FraApMOHUYECKHX KOoJeOaHuM.

4.3. JluHaMHKa MEXaHWYECKHMX U JJICKTPOMATHUTHBIX MPSIMOJIMHEWHBIX CBOOOTHBIX
HE3aTyXalolUMX TapMOHUYECKUX Koyie0aHMl Ha npuMepe KoieOaHUN MPYKUHHOTO WU
MareMaTHueckoro MasitTHuka. Juddepenunansnoe ypaBHenue konebanuit. Yactora koneOaHui.

4.4. Dueprus CBOOOAHBIX HE3aTYXAIOIIUX TapMOHUYECKUX MEXAHUYECKHX U JIIEKT-
pOMarHUTHBIX Koniebanuil. [Iporieccrl mpeodpa3zoBaHus SJHEPTHH KOJIeOATEIHbHOW CUCTEMBI.

4.5. CnoxxeHue ByX KoJjieOaHUN OJIMHAKOBBIX HampamieHui. ClokeHue JABYX KOJIeOaHH BO
B3aUMHO MEPICHAUKYISAPHBIX HarpaBieHusx. Ourypsl Jlnuccaxy.

4.6. IudbdepeHnnanbHOe ypaBHEHHE BBIHYKICHHBIX KOJeOaHUH U ero pemeHue. PesoHaHc.

4.7. Bonubl. Knaccudukaius BOJIH MO CIASAYIONIUM MpHU3HAKaM: MO (U3HUYECKON TPUPOJE,
Mo yriIy MEXIy HampaBlIeHHEM KoJeOaHUN W HampaBiICHHEM pACIPOCTPAHEHUS BOJHBI, IO
TEOMETPHUYECKOHN (popMe BOJHOBOW TOBEPXHOCTH, IT0 3aKOHY COBEPIICHUS KOJICOAHHIM.

4.8. YpaBuenue Oeryuieil Bonubl. JlnuHa BonHbl. uddepeninanbHoe ypaBHEHUE BOTHBL.

4.9. CKOpOoCTh pactpoCTpaHEHHUs BOJIH B CPEJIE U €€ 3aBUCMMOCTh OT MEXaHUUECKUX CBONCTB
CpEIbL.

4.10. DnekTpoMarHUTHbIE BOJHBL. CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH.

Pazgen 5. KBanTtoBas Mexanuka. dusmka aroma. OCHOBBI (PM3UKH TBEpPAOro TeJja.
DyieMeHTHI siiepHO PU3UKU M (PU3HKH IJIEMEHTAPHBIX YACTHI

5.1. Onucarb OCHOBHBIE BUJbI M3IIyUYEHHUS Tea MO CHOco0y BO30OYKICHUS MOJICKYN Tena U
JIaTh KPATKYI0 XapaKTEPUCTUKY KaXIOMY BHAY HU3inydeHUs. Kakue BeIHMUUHBI, XapaKTEPHU3YIOIIHE
U3ITy4YeHHUE U MOTIIONIEHUE CBETa BEIIECTBOM?

5.2. 3aKOHBI U3Ty4YeHUS A0COTIOTHO YEPHBIX TEIl.

5.3. IlonsiTue o (pOTOHAX U UX CBOMCTBAX.

5.4. OcHoBHble BUbI (hoTodPpdexra. YpaBHeHHe DUHINTENHHA 7151 BHENTHETo GoToddeKTa.
OOBSICHUTH TPUUUHBI CYIIECTBOBaHUS mopora Gporodddexra.

5.5. Ilpu paccessHMM PEHTTEHOBCKUX Jydel Ha KpUCTAJIe HAOIIOJAeTCsl M3MEHEHUE JITTMHBI
BOJIHBL. OOBsICHUTE (PU3NUECKHIT MEXaHU3M ITOTO SBJICHHUS.

5.6. OCHOBHBIE MOJOKEHUS KBAHTOBON MEXaHUKHU.

5.7. OCHOBHBIE 3aKOHBI KBAHTOBOM MEXaHUKH.

5.8. OcHoBsI Teopun atoMa. KBaHTOBBIEC UnCIIa.

5.9. ATOMHOE SApO, €ro COCTaB M CBOMCTBA. SIEpHBIE CUJIBI U UX XapPAKTEPUCTHKU.
DHeprusi CBS3U.

5.10. EctecTBeHHast M HCKYyCCTBEHHAsI PaIMOAKTUBHOCTh. 3aKOHBI paJHO0AKTUBHOTO pacmaja.

5.11. SlnepHble peakiuu U UX 3aKOHOMEPHOCTU. [ [puMeHenne SaepHbIX peaKui.

5.12. DnemeHTapHbIE YACTUIIBI U UX OCHOBHBIE CBOMCTBA.

3.8 TunoBble NpaKkTHYECKHUE 32JaHUS K IK3aMeHY
(17151 OLIEHKH YMEHM)

PacnpeneneHHe MMPaAKTUYCCKUX SaJIaHI/Iﬁ K 3a4€Ty HaXOAWUTCA B 3aKPBITOM IJId 06yqa}onmxca
noctyrne. PazpaboTaHHbBIN KOMIUIEKT TUIIOBBIX MPAKTHYECKHUX 33JJaHUH K 3a4eTy HE BBHICTABISIETCS B
ANEKTPOHHYI0 HH(pOpMaIMoHHO-00pazoBarenbuyto cpeny 3a0MKT UpI'VIIC, a xpanutcs Ha
kadenpe-pazpaboturke B coctape POC 1Mo AUCHUTIIHHE.

Huxe npuBenen oOpasel THIOBBIX MPAKTUYECKUX 3aJJaHUH K IK3aMEHY.



OO0pa3zer] TUTIOBBIX 33JJaHUN K IK3aMEHY

1. Ha pucyHke n300paskeHbI CEYCHHS IBYX MapalIeIbHBIX MPSIMOIUHEHHBIX JITTHHHBIX
MPOBOJHUKOB C MPOTUBOIIOJIOKHO HAPaBIECHHBIMUA TOKaMu, npuueM [} =21,. B kakoii yactu
PUCYHKA MHIYKIMS MarHUTHOTO IOJI TOKOB paBHA HYIIO?

I; Iz
(o) o
o a
c b o )

BapuanTtsl 0TBETOB:
A)c
b)b
B)d
INa
2.  Yacruua c 3aps/10M q BIETAET CO CKOPOCTHIO V| B OJJHOPOJHOE MATHUTHOE 10JI€ UHAYKLIUEN
B. VYron mexny HanmpaBieHHEM BUKEHUS U TUHUSMU UHIYKIIUU PaBEH o,=45". Ha YacTUILY

. F
B MarHWTHOM I1oJie AeicTByeT cuia Jloperna. Bo ckosbko pas usmenurcs cuia Jlopenma —=,
1
€CJIM CKOPOCTh V, YaCTHIIBI BO3POCIA B 2 pa3a, a yroi 0 TaKkkKe YBeIHuuics B 2 paza?
3. Hanpsokennocts monst H= 6000 A/m, mHayknwst MarHutHOro noist B=22,6 mTn. Haiitu
OTHOCHUTENIbHYI0 MarHUTHYIO TPOHUIIAEMOCTb |l CPeibl, B KOTOPOU HAXOAUTCS MOJIE.

3.9 TunoBbie NMpPaKTH4YeCKHE 3aJaHUS K IK3aMEHY
(7151 OIICHKM HABBIKOB M (WJIM) OIIBITA JESITEIIbHOCTH)

Pacnpe[[eﬂeHHe MPAKTUYCCKUX 3alIaHHﬁ K DOJOK3aMCHY HaxXOJUTCA B 3aKpbITOM JIA
oOyuyaromuxcsi roctymne. Pa3paboTaHHBI KOMIUIEKT THUIOBBIX NMPAaKTUYECKUX 3aJIaHUi K dK3aMCHY
HE BBICTABIISICTCS B DJIEKTPOHHYIO HH(OpMaIMOHHO-00pa3oBarenbHyo cpeny 3a0KT Upl'VIIC, a
XpaHuTCs Ha Kadeape-pa3padorunke B cocrae POC 1o TUCIUTUIIHHE.

Huxe npuBenen oOpasell THOBBIX MPAKTUYECKUX 3aJJaHUHN K IK3aMEHY.

OO6pa3zer] TUTIOBBIX MPAKTUYECKUX 3aJIaHUN K DK3aMEHY

1. 3agaua. DNEKTPOH JABMKETCS MO OKPYKHOCTH B OJJHOPOJIHOM MarHUTHOM I10JIe
HaIpsHDKEHHOCTBIO 2,5+ 10* A/m. OnpenenuTs nNepuo] 00palieHus JIeKTPOHA.

2. Haiitu cymmy AByX KoseOaHUM OJJHOTO U TOTO YK€ HANpaBJICHMs U PaBHBIX 4acTOT X;= 3 cos St,
X2= 3 cos(5t-n/2), CocTaBUTh ypaBHEHUE PE3YIBTUPYIOIIETO KOICOAHMUS.

3. 3agansl AnuHa L MaTeMaTH4ecKOro MasiTHUKA U KO3QUIMEHT [ 3aTyxaHus kojeOanuil. Haiitu
NepHuoJ] KojieOaHu ITOr0 MaTEMaTUYECKOTr0 MasiTHUKA.



4 MeToguyeckne MaTepHAaJIbl, ONpede/sII0Ie NPoueaypy OHeHUBAHUS
3HAHMIi, yMEeHNH, HABBIKOB M (MJIM) ONBITA eSITeJILHOCTH, XapaKTepPUu3y0ImnX

3Tanbl GOPMUPOBAHMSA KOMIIETEHIIMH

B Tabnuue npuBeneHbl ONWUCaHUS MPOLELYpP IPOBEAEHUS KOHTPOJIbHO-OLEHOUYHBIX
MEPONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTaTOB O0YUYEHHUs C IOMOIIBIO OLEHOYHBIX CPEJCTB B
COOTBETCTBUH C paboyell MporpaMMoi TUCIUIIINHEL.

HaumenoBanue
OLICHOYHOT'O
CpeAcTBa

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

KonTtponsHas pabora

[IpenoxaBatesb Ha YCTAHOBOYHOM 3aHATHH JOBOJMT J0 OOYYAIOIIUXCS: TEMBI, KOJINIECTBO
3aJaHuii B KOHTpPOJbHOW paboTe. KoHTponbHas paboTa noikHA OBITH BBINOJHEHA B
YCTAQHOBJICHHBIH CPOK M B COOTBETCTBHHM C TPaBWIaMH K OGOPMIICHHIO (TEKCTOBOH M
rpadudeckoif acreit), copmynupoBanHbME B [lonoxxernn «TpeboBaHUSA K 0QOPMIICHHIO
TEKCTOBOM M Tpadudeckoil AokyMmMeHTanmuu. HOpPMOKOHTPONB» B TMOCIETHEH pemaKIny.
BeimonHeHHass KOHTpoNbHAs paboTa IepemaeTcs Il TNPOBEPKH IPETOJABATENO B
yCTaHOBJICHHBIE CPOKH. Ecimu KOHTpoibHas paboTa BEITOJHEHa HE B COOTBETCTBHH C
YKa3aHUSIMH WM HE B TIOJIHOM 00beMe, OHa BO3BpalaeTcs Ha JopaboTKy

Koncnekr

3ammTa KOHCIIEKTOB, MPEAYCMOTPEHHBIX padodell MporpaMMoi ANCIUIUIMHEL, TTPOBOIUTCS
BO BpeMs NpakTHUYeCKUX 3aHATUH. [IpemonaBaTens Ha TNPAKTHUECKOM 3aHATHH,
MIPEALIECTBYIOIEM 3aHATHIO IMPOBEICHUS KOHTPOJIS, JTOBOJHUT A0 OOYYArOIIUXCS: TeMy
KOHCIIEKTOB U TPeOOBaHMsI, TPEbSBISIEMbIC K UX BBIIIOJIHCHUIO U 3alITe

Pa3noypoBHeBbI€e 3a1auun

BrInoslHEHHEe  Pa3HOYPOBHEBBIX — 3ajad, MPEAYCMOTPEHHBIX paboueit mporpaMmoi
JUCLUUIJIMHBI, MPOBOASATCA BO BpEMsS NPAKTUYECKUX 3aHATHI. Bo Bpems BBINOJHEHUS
3a/laHui pa3peraeTcs MoJIb30BaThCs YUeOHUKAMU, CIIPABOYHHKAMU, KOHCTIEKTaAMU JICKIIHH,
TETPAIIMU AJIs1 NPAKTUYECKUX 3aHATUI

Jukrant no Gopmymnam

Juktant 1o (opMynamM IpPOBOAMTCA BO BpeMsl IPaKTHUECKHX 3aHATHH. Bo Bpems
MIPOBEJCHUS TUKTAHTA MOJIb30BaThCS YI€OHUKAMH, CIIPAaBOYHHKAMH, KOHCTIEKTaMH JICKIIUH,
TETPAISIMH JUIA IPAKTHIECKUX 3aHATHH HE Pa3peleHo.

IIpenomaBaTtens Ha NPAaKTHYECKOM 3aHATHH, TNPEAMIECTBYIOMIEM 3aHATHIO IPOBEICHUS
JUKTaHTa, AOBOAMT 1O OOyYArONIIMXCSA: TEMY, KOJMYECTBO 3aJaHUM B JUKTAHTE, BpEeMs
BBIITOJTHEHHS

3amura 1abopaTopHOH
paboThI

3amura 1abopaTopHBIX pabOT MPOBOAUTCS BO BpeMs JabOPaTOPHBIX 3aHsATHI. Bo Bpems
NPOBEICHHsI 3alUThI JTA00PATOPHON PabOTHI MOJIL30BATHCS YUYCOHUKAMHE, CIIPABOYHHKAMH,
KOHCIICKTaMH JICKIIMH, TETPAISIMH HE Pa3perieHo.

[MpenopaBareny Ha JsaboparopHOil paboTe, MPEALIECTBYIOMIEH 3aHATHIO IPOBEICHUS
3aIUTBl  TaOOpPaTopHOH pPabOTHI, JOBOAMT 10 OOYYAIONIMXCS: HOMEp 3alluiiaeMoin
nabopaTopHOi paboThI, BpeMs Ha 3aIIUTY J1aO0OpaTOPHON paboTHI.

[Ipenopasarenpy uHGOpPMUpPYET OOyYalOMIMXCA O pe3yiabTaTax 3allUThl JIAOOpPaTOPHOIL
paboThI cpa3y Mmocie ee KOHTPOJIbHO-OIIEHOYHOTO MEPOIIPHSITHUSI

TectupoBanue
(xoMIBIOTEpHBIE
TEXHOJIOTHH)

TecTupoBaHHe TPOBOJUTCS IO PE3YIIETATaAM OCBOCHHS TEM WIIH Pa3JICIIOB TUCIIUILTHHBI WA
M0 OKOHYAHHIO €¢ M3YYCHHS BO BpeMs MPAKTHYCCKUX 3aHATHA. Bo Bpems mpoBeneHwms
TECTUPOBAHUS TIIOJIb30BaThCSl YUCOHWKAMH, CIIPAaBOYHHKAMH, KOHCIIEKTAMH JICKITHH,
TeTpaJsAMU JJs MPAKTHYSCKUX 3aHATHH He paspemieHo. [IpenogaBarens Ha MPaKTHYECKOM
3aHATHH, TPEINICCTBYIONIEM 3aHATHIO TPOBEICHHUA TECTa, JOBOJUT N0 OOYJArOIIUXCS:
TE€MbI, KOJIMYECTBO 3aJJaHUil B TECTE, BPEMs BBHIMOJIHEHHUS. Pe3yiabTaThl TECTUPOBAHUS
BUIHBI 00yUalomeMycs Ha KOMIIBIOTEpe cpa3y Nocie NPOXOKICHUS TecTa

21.]'[5{ opraHu3alii MU TMPOBCACHUA HpOMe)KYTOqHOﬁ arrecraliunu COCTAaBJIIKOTCS TUIIOBBIC
KOHTPOJIbHBIE 3aJaHsl WJIM HHBIE MaTepHalbl, HEOOXOJMMBIE MAJisi OICHKH 3HaHWUN, YMEHUH,
HABBIKOB U (WJIM) ONBITA JIEATEIBHOCTH, XapaKTEPU3YIOIIUX ATanbl (OPMUPOBAHUS KOMIIETEHIIHH B
MPOIIECCE OCBOCHHS 00pa30BaTeIbHON MPOTPAMMBI.

HepequL TCOPCTUUCCKHUX BOIIPOCOB W TUIIOBBIC IMPAKTUUYCCKHE 3aJaHUA PA3HOI'0 YPOBHA
CIIOKHOCTH JJI TPOBEJEHUS MPOMEKYTOUHOW aTTecTaly O0ydJaroluecs: TMOTy4yaroT B Hadvale
ceMecTpa dYepe3 JJIEKTPOHHYIO HWH(MOpMaImoHHO-00pa3oBaTenbHyo cpeny 3aollKT HpI'VIIC
(TMYHBINA KaOMHET 00ydJaroIerocs).




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

[IpomexyTrouHas arrecranus B (popMe 3K3aMeHa MPOBOIAUTCS IyTEM YCTHOTO coOece10BaHus
1o 6useraM win B GopMe KOMIBIOTEPHOT'O TECTUPOBAHMUS.

[Ipn npoBeneHHM NPOMEXKYTOUHOM arrectanuu B ¢opme cobOeceoBaHUS OUIIETHI
COCTABIIAIOTCSL TAKUM 00pa3oM, YTOOBI KaXKAbIi M3 HUX BKIIOYAJ B ce0s TEOPETHUECKUE BOIIPOCHI U
MPAKTUYECKHE 3a/1aHusl.

buser conepuT: 1Ba TEOPETHUECKUX BOMPOCA IJIsi OLIEHKU 3HAaHUH. TeopeTuueckre BOmpock
BBIOHMPAIOTCS M3 MEPeYHs] BOMPOCOB K AK3aMEHY; JBa MPAKTUYECKUX 3aJaHUs: OJHO W3 HUX JUISL
OIICHKU YMEHHUU (BBIOMPAECTCS U3 MEPEYHS THUITOBBIX MPOCTHIX MPAKTHYECKUX 33JJaHUH K dK3aMEeHY);
JIpyroe MpakTHYeCKoe 3aJjaHue ISl OLIEHKU HaBBIKOB M (MJIM) OMBITA JESTENbHOCTH (BBIOUPAIOTCS
U3 TIEPEYHs THIIOBBIX MPAKTHYECKUX 3aJaHUI K K3aMEHY).

Pacrnipenienienrie TeOpeTHUECKUX BOMPOCOB M MPAKTUYECKHUX 33JaHHUM MO 3K3aMEHAlMOHHBIM
OuyieTaM HaxOJUTCS B 3aKPBITOM JJIsi 0Oydarommxcs goctyne. PazpaboTanHblii KOMIUIEKT OMIIETOB
(25-30 OuneToB) HE BBICTABISETCS B JJEKTPOHHYIO HH(OPMALMOHHO-00pPA30BaTEIbHYIO CpEAy
3a0MKT UpI'VIIC, a xpanurcs Ha kadenpe-pazpadborunke ®OC Ha OyMaKHOM HOCUTENIE B
coctaBe ®OC 10 AUCHUILINHE.

Ha sx3amene oOywaromuiics Oeper Oumet, Juisi MOATOTOBKM OTBETa HA SK3aMEHAIIMOHHBIN
ouiet oOyuaroniemMycs OTBOJUTCS BpeMs B mpenenax 45 munyt. B mporecce oTBeTa o0yyaromnierocs
Ha BOIIPOCHI U 3aJ]aHusI OMJIeTa, IPenojaBaTeb MOXKET 33/1aBaTh JIOTIOTHUTENEHBIE BOTIPOCHL.

Kaxnpiii Bompoc/3afanue Ouiieta OLEHUBAETCS IO 4eThlpexOarsibHON cucTeme, a jaanee
BBIUUCIISICTCS CpelHee apu(PMETHYECKOe OIEHOK, MOJYYEHHBIX 3a KaKIbI BOMPOC/3aJaHHE.
Cpennee apumMeTHUECKOE OLIEHOK OKPYTJISETCS JI0 LIETIOT0 M0 MpaBUiaM OKPYTJICHHUS.

[Ipu mpoBeneHMHM NPOMEXKYTOUHOH arTecTanud B (OPME KOMITBIOTEPHOTO TECTUPOBAHHS
BapHaHT TecToBOro 3amaHusi ¢popmupyercs u3z OT3 mo gucuMIIuHE clydyallHBIM 00pa3oM, HO C
ycnoBueM: 50 % 3amaHuil 1OJKHBI ObITh 3alaHUAMU OTKpbITOro TUMa u 50 % 3agaHuii — 3aKpbITOro
THUIIA.

O0pa3en 3K3aMeHAMOHHOTI0 OnJIeTa

YTBEPXK/IAIO
@ﬂﬁ JK3aMeHalMOHHBIH OuiteT Ne 1 3aB. xadenpoi
3a6MKT Upl VIIC no aucuunjinte «Puznka» «Texnochepnas
20 /20 1 cemecTp 6e3omacHocThy 3a0MKT
y4eOHBIN Tox
JI.B.BuHorpanosa

1. Bwuasl MEXaHWYECKUX CHII.

2. 3apaya. Onpenenutb UMIIYJIbC P, NOJYyYEHHBIH CTEHKON MpHU yAape o Hee mapuka Maccoi m=300 r, eciiu mapuk
JIBUTAJICS CO CKOPOCTBIO v=8 M/C 1101 yritoM 0o=60° K IIIOCKOCTH CTEHKH. Y1ap O CTEHKY CUMTATh YIIPYTUM.

3. 3apaua. OmpenenuTbh MOJIAPHBIE TEILIOEMKOCTH Tas3a, €ciaum ero yxenbHele ¢,=10,4 x/lx/(xr-K) n c,=14,6
kJx/(xr- K).

4. DIeKTpUYecKuil 3aps]l ¥ ero CBOMCTBA.

5. 3apmaua. Tpu OJUMHAKOBBIX KaIUIM PTYTH, 3apsUKEHHBIX 10 noreHuuana 20 B kaxnaas, ciauBatoTcs B oAHy. KakoB
MOTEHIMAT 00pa30BaBIIeiics Karum?

6. Ha ckoJibKO IPOLIEHTOB YBEJINYNTCS SHEPreTHYECKask CBETUMOCTh a0COJIIOTHO YEPHOTO TEJa, €CIIU €T
Temneparypa ysenuuurcs Ha 1 % ?

CocraBun: Bunorpagosa JI.B.




