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denepalibHOE rOCYAaPCTBEHHOE OIOKETHOE 00Pa30BaTEIbHOE YUPEIKACHUE BBICIIEI0 00pa30BaHUs
«MpKyTCKUI roCy1apCTBEHHBIH YHUBEPCUTET MyTel COOOIIEHUS»
(®IreOY BO UpI'VIIC)

3alaiikaabCKUi HHCTUTYT 7KeJ1€3HOA0POKHOr0 TPAHCIIOPTA -
¢buinan @enepaabHOr0 rocy1apcTBEHHOI0 OI0JKETHOTO0 00Pa30BaTEILHOTO YUPEKAECHUS
BhIcIIero oopa3oBanus «MpKyTCKUil roCy1apCTBEHHBI YHUBEPCUTET MyTEH COOOIICHUS
(3a6KT UpI'VIIC)

VTBEPXJIEHA
MIPUKa30M peKTopa
oT «02» mroHs 2023 1. Ne 425-1

b1.0.11 ®u3uka

pabouas mporpamMma JUCIUILIAHBI
Crnennanbaocts — 23.05.03 TToaBUXKHOM cOCTAB KeJIE3HBIX JIOPOT
Crenmanuzanus — DIeKTPUYECKUA TPAHCIIOPT KEJIE3HBIX TOPOT
KBanmukanust BRITyCKHIKA — HHXEHEP MyTel COO0IIeHus
dopMma u cpok oOyueHust — o9Has popma, 5 et o0ydeHwus; 3a0uHas hopma, 6 JeT oOyueHHUs
Kadenpa-pazpaborunk mporpammsel — TexHocdhepHast 6€30nacHOCTh

O6m1ast TpyIOeMKOCTS B 3.€. — 10
Yacos no yueoHOMy many (YII)-360

@DOopMBI MPOMEKYTOUHOM aTTECTAIlNK B CEMECTpax/Ha Kypce
ouHas popma oOydeHus: 3a4eT |1 cemecTp, 3K3aMeH 2 ceMecTp
3aoyHas ¢opMa oOydeHus: 3a4eT 1 Kypc, ak3ameH | Kypc

OuHnas ¢popma o0yueHust PacnpenesieHne 4acoB IMCHHUILIMHBI B CEMeECTPax

CemecTtp 1 2 Hroro
Uwucno Henenb B ceMeCcTpe 17 17
Bun 3austuit Yacos no YII Yacos no YII Yacos no YII
AynutopHasi KOHTAKTHAs padora no BUIAaM 85 85 170
YueOHbIX 3aHSATHI
— JIGKIIAU 34 34 68
— IPaKTUIECKUE 34 34 68
— 1abopaTopHEIe 17 17 34
CamocTosiTeIbHaAs1 padoTa 95 59 154
IK3aMeH 36 36
Hroro 180 180 360
3aounas popma o0yueHust Pacnipenesienne 4acoB JUCUMILVIMHBI HA Kypce
Kype 1 1 Hrtoro
Bun 3asstuii Yacos no YII Yacos no YII Yacos no YII

AynutopHasi KOHTaKTHas paboTa 1o BuaAaM 2 20 4
Y4eOHBbIX 3aHATHI
— JIEKIIUHU 8 8 16
— IPaKTHYECKHE 8 8 16
— mabopaTopHble 6 4 10
CamocTosiTeIbHAsI padoTa 154 142 296
IK3aMeH 18 18
3aver 4 4

Hroro 180 180 360
VII — y4eOHbIit miaH.

UUTA
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Mopanwuck cooTBeTCTBYET haiiny JOKyMeHTa
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PaGowass mporpamMMa IUCHMIUIMHBI pa3paboTaHa B COOTBETCTBHM C  (eaepaibHBIM
rOCYJIapCTBEHHbIM 00pa30BaTeIbHBIM CTAaHAAPTOM BBICHIETO OOpa30BaHUS — CIELHUAIUTET 10
cnenuanbHocTH  23.05.03 TlomBWKHOW COCTaB KEJNE3HBIX JIOPOT, YTBEPKICHHBIM [Ipukazom
MunuctepcTBa o6pazoBanus U Hayku Poccuiickoit deneparuu ot 27.03.2018 . Ne 215.

[Iporpammy coctaBui:
K.II.H., JIOIICHT, 3aB. Kadeapoii JI.B. Bunorpanosa

Pabouast mporpamMmMa paccMOTpeHa M 0JJ00peHa JJIsi UCIOJIB30BAHUS B Y4eOHOM Ipolecce Ha
3acemannu kadenpsl «TexHochepHas 6€30MacHOCTBY, MPOTOKOI OT «12» mas 2023 1. Ne 7

3aB. kadeapoi, K.I.H., TOIEHT JI.B. Bunorpanosa

COI''TACOBAHO

Kadenpa «[loaBuxHONM COCTaB KEIE3HBIX TOPOT», MPOTOKOI OT «15» mas 2023 r. Ne 10.

3aB. kadeapoi, K.T.H., TOIEHT T.B. IBanosa



1 LIEJIM M 3AJIAUM JUCLHUIIINHBI

1.1 He.]'ll/l npenmogaBaHvs IMCHUIIIMHBI

1 H3ydeHNe OCHOBHBIX (PM3WUYECKHX SIBICHIHA U HIEH

oBnajicHNne (pyHAAMEHTAIbHBIMU MOHATHIMH, 3aKOHAMH ¥ TEOPUSIMU KJIACCHYECKOH M COBPEMEHHOW (DHM3HKH, a
TaKKe METOAaMH (PH3HMUECKOTO UCCIIECOBAHMS

OBJIAICHUC TPUCMAMHU U MCTOJdMHU PCHICHH A KOHKPCTHBIX 3aaa4 U3 pa3IMIHbIX obnacreit (l)I/IBI/IKI/I

q)OpMHpOBaHI/IH HEJIOCTHOTO MPEACTABJICHUSA O (I)I/I3I/I‘JGCKI/IX 3dKOHax OKpYyXKaromero mMupa B UX CAWMHCTBC U
B3aMMOCBA3H, 3HAKOMCTBO C HAYYHBIMU METOJJaAMU TTO3HAHU A

AW o

1.2 3amaya JMCHMILIHHBI

MIPUMEHATH TOTy4IEeHHBIC 3HAHUS 10 (pu3MKe 111 OOBACHEHHS pa3HOOOPa3HbIX (PU3UUECKUX SIBJICHUN U CBOWCTB
BEIIECTB, IPAKTUYECKOTO MCIIONb30BaHUs (PU3NIECKUX 3HAHUN

1.3 leqs BocnUTAHNS M 321a4H BOCIIUTATEIbHON PadoThl B pAMKAX AU CIUILIHHBI

[TpodeccroHampHO-TPYAOBOE BOCIUTaHNE 00yJaIOMIMXCs

Lens mpodeccnoHaTbHO-TPYIOBOTO BOCHUTAHHUS — (OPMUPOBAHUE y OOYYAIOMIMXCS OCO3HAHHOW NPO(ecCHOHATBLHON
OpHEHTALMH, MOHMMAaHHS OOIIECTBEHHOTO CMBIC/IA TpyJa M 3HAUYUMOCTH €ro s ceds JHMYHO, OTBETCTBEHHOTO,
CO3HATEIPHOTO W TBOPYECKOTO OTHOWICHMS K Oynymed IesTenbHOCTH, NMPO(ECCHOHATBHOM STHKH, CIOCOOHOCTH
NPeABUIETh W3MEHEHHs], KOTOPble MOTYT BO3HUKHYTh B NPO(ECCHOHAJIBHOW JESATENbHOCTH, U YMEHHUIO paboTaTh B
HW3MEHEHHBIX, BHOBb CO3JAHHBIX YCIOBHAX TPYZA.

[ens nocTuraercs Mo Mepe pelieHrs B €AUHCTBE CICIYIOMNX 3a/1a4:

— (opMHEpOBaHKE CO3HATENFHOTO OTHOIIEHHS K BRIOpaHHOI ITpodeccu;

— BOCHHTaHHE 4Y€CTH, TOPAOCTH, JIIOOBH K Ipodeccuu, CO3HATENHHOTO OTHOLICHHS K MPO(EeCCHOHAIbHOMY JIOJITY,
MTOHUMAEMOMY KaK JINYHasi OTBETCTBEHHOCTh M 00s3aHHOCTD;

— (opMHUpOBaHUE TICUXOJIOTHH NPO(ecCHOHAIA;

— (opmupoBaHue MPO(HECCHOHAIBFHON KyTbTYPHI, ITUKA MPOPECCHOHATHHOTO OOIICHNUS;

— (OopMHpOBaHUE COLMAIBHON KOMIIETEHTHOCTH W APYrue 3a/laud, CBS3aHHbIE C UMHUIKEM Ipodeccnu M aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

OKOJIOTHYECKOEe BOCHUTAHUE 00yJaromuxcs

Ilens 5KOJIOTWYECKOro BOCHUTAHUS — ()OPMUPOBAHHE OTBETCTBEHHOTO OTHOIIEGHHWS K OKpPYXKAaIOLIEH cpeze, KOTOpoe
CTpOUTCS Ha 0a3e HKOJOTMYECKOr0 CO3HAHMS, YTO TPEJIoaracT coO0IeHHE HPAaBCTBEHHBIX U IPABOBBIX MTPHUHIIUIIOB
MIPUPOJIOTIONB30BAHNUA M TIPOMAaraHay HAEeH ero ONTHMH3ALUH, AaKTHBHYIO JIEATENbHOCTh M0 H3YUCHHIO M OXpaHe
TIPUPOJIBL

Iens mocTuraercs Mo Mepe pelIeHns B €ANHCTBE CICAYIOMNX 3a1a4:

— pa3BUTHE IKOJIOTUYECKOTO CO3HAHUS M YCTOWYMBOIO 3KOJOTMUYECKOTO MTOBEACHUS,

— (opMHpoBaHHE YMCHHMHA M HaBBIKOB Pa3yMHOTO IMPHPOIOTNOB30BAHNS, HETCPIIMMOTO OTHOIICHUS K ICHCTBHSIM,
MPHUHOCSIIUM BpeJl SKOJIOTHH;

— IIPHOOPETEHNE OIIBITA IKOJIOTO-HAIPABJICHHON JESITENbHOCTH;

— CTAaHOBJICHWE W pa3BUTHE y OOYYAIOIIMXCS SKOJIOTMYECKOW KYIbTYpbl, OEpeKHOTO OTHOIIEHHS K POJHOW 3eMmie,
MMPUPOAHBIM 6OFaTCTBaM Poccuu n MHpa, MOHUMAHUC BJIMAHHUA COLHUAIBHO-DKOHOMHWYECKUX MPOLCCCOB HAa COCTOSIHUC
NPUPOTHON U COLMAIIBHOM cpenbl;

— (hopmupoBaHre y 00YYaIOIIMXCS KOJOTMYECKOW KapTHHBI MHpPa, Pa3BUTHE Y HUX CTpeMJICHUS] Oepedb W OXPaHsTh
MIPUPOLY;

— pa3BUTHE YKOJIOTHYECKOTO CO3HAHHSI, MUPOBO33PEHHUS M YCTOHUMBOTO 3KOJIOTHYECKOTO TOBEICHHS

2 MECTO JUMCIMIIVIMHBI B CTPYKTYPE OIIOII

Bbnok/gacts OITOII | brnok 1. Jductmminael / O0si3aTenbHas 4acTb

2.1 TpeGoBaHus K NPEABAPUTEIHHON MOATOTOBKE 00yYaIOLIErocs

1 | Juctummna 51.0.11 ®usnka u3ydyaercst Ha HAYILHOM 3Tarne GOpMHUPOBAHHS KOMIETEHIIMI

2.2 IncuMIUIMHbI M IPAKTUKH, 1JIS1 KOTOPBIX M3yYeHUe JaHHON UCHUIINHBI
HEeO00X0UMO KaK NpealecTBYIoNee

51.0.07 MaremaTuka

b1.0.13 MaremaTtnyeckoe MOJSTUPOBAHNE CUCTEM U IIPOIECCOB

b1.0.14 NmxenepHast 3KOJOTHUS

b1.0.27 DaexTpoTeXHUKa U IIEKTPOHUKA

B1.0.28 Temmorexnuka

b1.0.45 JluraMuka 37€KTPOTOIBHKHOTO COCTaBa

b1.5.46 Teopust aBTOMaTHYECKOTO YIIPABICHUS

B53.01(/1) BeimotHeHwe BRITYCKHOM KBTM(UKAIIHOHHOH pabOTHI

O |0 (I[N | W |—

Bb3.02(/1) 3amuTa BEITYCKHOH KBATM(HKAIIMOHHOHN pabOThI




3 IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 11O JTUCHUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUSA
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

Ko u Kon u HanMeHoBaHMe
HaMMeHOBaHUe MHANKATOpPA Ilnanupyemble pe3yJibTaThl 00y4eHHUs
KOMIIETEHIIM U JOCTHKEHHUS] KOMIETeHIHN
OIIK-1. Cnoco6en | OIIK-1.1. JlemoHCcTpHpyeT 3HaTh: (HU3HYCCKHUE OCHOBBI MEXAaHHUKH, OJJICKTPUYECTBA U
pemiarb 3HAHUS OCHOBHBIX IMOHATHH U | MarHeTu3Ma, (QU3WKu KojeOaHWH W BOJH, KBAaHTOBOHW (H3UKH,
WHXXEHEPHbIE (hyHITAMEHTAJIBHBIX 3aKOHOB IEKTPOMHAMHUKH, CTATUCTUYCCKON (DU3UKU U TEPMOTUHAMUKHY,
3a/1a4ui B (hU3HKH, TPUMEHSIET METOIBI aTOMHOW W suepHOW ¢(u3nky; (yHIAMEHTAIBHBIC ITOHSTH,
po(eCCHOHANBHON | TEOPETHYECKOTO U 3aKOHBI U TEOPUH KIIACCHYCCKON M COBPEMEHHOM (DU3MKU
JIESITEIBHOCTH C 9KCIEPUMEHTAIBLHOTO YMeTh: UCTIONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
HCIOJIb30BaHUEM UCCIICIOBAHMS (PU3MIECCKUX JVICHUIUIMH TP pemeHnH GU3NIecKuX 3a1ad
MCTOZIOB SIBJICHUHM, IPOIIECCOB U Baaners: HaBBIKAaMU NIPUMEHEHHUS OCHOBHBIX METO/IOB (PH3HKO-
€CTECTBEHHBIX 00BEKTOB MaTeMaTH4YeCKOro aHaJlu3a JJis PelIeHHs] eCTeCTBEHHOHAYYHBIX
HayK, 3a1a4
MaTeMaTH4eCKOro OIIK-1.2. [Mpumensier | 3HaTh: MaTeMaTHYeCKHE METOAbI, (HU3MYECKHUE 3aKOHBI U
aHall3a u METOAbl TEOPETHYECKOI0 U | BBIYUCIMUTEIBHYIO TEXHHUKY UL IIPOBEACHHUS DKCIEpHUMEHTA II0
MOJC/IMPOBAHUS. DKCIIEPUMEHTAIBHOTO 3aJaHHON METOIUKE
HCCIICIOBAHUS 0O0BEKTOB, | YMeTh: HCIOJL30BaTh MATEMAaTHYECKHE METObI, (PU3MUIECKHE
MIPOLIECCOB, ABJICHHUM, | 3aKOHBI U  BBIYUCIUTEIBHYIO TEXHHKY JUIi  PEIICHUS
MPOBOJUT DKCIEPUMEHTHI IO | IKCIEPUMEHTAIBHBIX 3a/1a4; MPOBOJIUTH M3MepeHus,
3aJlaHHOM METOAUKE U | 00pabaTeIBATh M MPENCTABIATE PE3YIHTATHI
AHAM3UPYET UX PE3yNbTATHI Baagers: HaBbIKAMHM TNPAaBWIBHOW 3KCITyaTalldd OCHOBHBIX
mpuOOpOB W O0OpYyHOBaHWS  COBPEMEHHOHW  (hm3mdecKoit
nabopaTtopuu; HaBBIKaMU 00paboTKH, aHam3a "
MHTEPIPETUPOBAHUS PE3YIBTATOB SKCIIEPUMEHTA
4 CTPYKTYPA U COAEP) KAHUE NJUCIHUITJIMHBbI
OuHnas ¢gopma 3aouHas popma *Kon
Ko | s patoret |cosenp e Kype/ e xocuxcnns
Jlek | IIp | Jlao CP ceccust Jlek | IIp | Jla6 CP KOMIIETeHIIH
1/ OIIK-1.1,
1.0 | Pa3men 1. Mexanuka 1 10 | 10 6 25 SHMHSISE 4 3 2 63 OMK-1.2
Tema. Beenenue.
11 Kunemaruka marepuanbHOU | > 1/ 1 | 3 OIK-1.1
TOYKH U MOCTYNATENILHOTO 3UMHSIS
JIBUYKEHUS TBEPJOTO Teja
Tema. Beenenue.
Kunemaruka marepuanbHOR
TOYKM U MOCTYNATEIbHOTO
12 JIBUYKEHUS TBEPJOTO Teja. 1 > 1/ OIK-1.2
[IpaBuna TeXHUKH 3UMHSIS
6e3omacHocTu. Kparkas
TEOpHs OIINOOK Pe3yJIbTaTOB
M3MepEeHui
Tema. Beenenue.
Kunemaruka marepuanbHOR
TOYKM U HOCTYNATEIbHOTO
13 JIB>KEHMS TBEPAOIO Tea. 1 5 1/ 4 OIIK-1.1,
Koucnekr, pemenue 3amad, 3UMHSIS OIIK-1.2
MOJrOTOBKA K 3alluTe
nabopaTopHOit paboTHI,
NIPAKTUYECKOMY 3aHSITHIO
Tema. [{unamuka
1.4 MaTepUaAIILHOW TOUKH U 1 2 1/ 1 1 3 OIK-1.1
MIOCTYNaTEJbHOTO IBUKEHUS 3UMHSA
TBEPAOTO TeNa
Tema. lunamuka 1
1.5 | maTepuanbHON TOYKU U 1 2 2 2 OIIK-1.2
MOCTYNATENBHOIO ABM)KECHHUS SUMIGA




TBEPOTO Tela.
Onpenenenue yCKOpeHuUs
CBOOOHOTO TajieHus C
MIOMOIIIBIO MalTHHBI ATBY A

Tema. lunamuka
MaTepUaIbHOM TOUKH U
MTOCTYIIATEIFHOTO ABIKEHHS

1.6 TBEPJOIO TENA. 5 1/ 4 OIIK-1.1,
’ Koncnekr, pemenue 3amad, 3UMHSS OIIK-1.2
MOATrOTOBKA K 3aIlUTE
nabopatopHoii padoThI,
MIPAKTHYECKOMY 3aHSTHIO
Tema. MexaHuKa CHCTEMBI
MaTepHaIbHBIX TOYCK. 1
1.7 | Kuaemarnka u quHaMHuKa 2 2 3 OIIK-1.1
3UMHSIS
CUCTEMBI MaTCPUAITBHBIX
TOYEK
Tema. MexaHuka CUCTEMBI
MaTepUATBHBIX TOYCK. 1
1.8 | KoHcnekr, perienue 3auad, 5 4 OIIK-1.1
3UMHSS
MOATOTOBKA K
MPAKTUYCCKOMY 3aHSITHIO
Tema. duszuueckue MO 1
1.9 | poMa. UHSHAcCIe o 2 |2 ! 3 | OIK-1.1
3aKOHBI COXpaHCHHS 3UMHSS
Tema. ®dusmyueckne MO
3aKOHBI COXPaHCHHS.
Mmnynsc. Pabora. DHeprus. 1/
1.10 Y P 5 OINK-1.1
3aKOHBI COXPaHCHHS. 3UMHSIS
CobecenoBanue,  pelieHHe
3a1a4
Tema. MexaHuka TBEpIOTo
. 1
L e 2 |2 / 3 | OINK-1.1
JmHaMpyKka BpamaTeIbHOTO 3UMHSS
JIBIDKCHUS TBEPJIOTO Tea
Tema. MexaHuka TBEp0To
Telna. 1
1.12 | U3yuyenne 3akoHOB OIIK-1.2
3SUMHSISI
BpaIaTeIbHOTO JABKCHUS
Ha MasTHHKe O0epOexa
Tema. MexaHuka TBEpOro
Tela.
Koncnekr, pemenme 3amad, 1/ OIIK-1.1,
1.13 5 4
OJITOTOBKA K 3aIUTE 3UMHSISA OIIK-1.2
nabopatopHoi paboThI,
MIPAKTHYCCKOMY 3aHSTHIO
BrImonneHne KOHTPOJIHHOHU 1
1.14 p / 30 | OMNK-1.1
paboTel Ne 1 «MexaHukay 3UMHSIS
2. Pa 2. MoJaekyasapHas 1 MnK-1.1
0 3me 0JIEKYJISIP 12 |12 34 / 33 (0) ,
(¢u3uka u TepMOAMHAMHUKA 3UMHSASA OIIK-1.2
Tema. OcHOBBI U
2.1 | MOJIEKYIAPHO-KUHETHUECKON 2 4 2 OIIK-1.1
3UMHSS
TEOpHUH ra3a
Tema. MonekynspHo-
KUHETHYCCKAst TCOPHS
2o | MACAIHHBIX Ta30B. 5 1/ 3 ONK-1.1
KoHcnekr, pemeHue 3aaad, 3UMHSIS
[TOJArOTOBKA K
TIPAKTHYCCKOMY 3aHSTHIO
Tema. CtaTHCTHKA 1
2.3 | MakcBemia — boinbsimana. 2 2 OIIK-1.1
3UMHSS
Bapomerpudeckas ¢popmyna
2.4 | Tema. CtaTuCcTHKA 5 1/ 2 OIIK-1.1




Makcsenna — bosbimana. 3UMHSSA
Bapomerpuyeckas ¢popmyna
KOHCIICKT
Tema. Tepmounamuka 7
2.5 | [epBoe Hayamo 2 2 2 OIIK-1.1
3UMHSIS
TEPMOJIMHAMUKH
Tema. TepmoauHamuka 1
2.6 | OmpexneneHne MOKa3aTeNs 2 OIIK-1.2
3UMHSS
annabaThl BO3IyXa
Tema. Tepmoaunamuka.
IlepBoe Hauano
TEPMOAMHAMUKH.
2.7 K(E)HCHIE[?KT eIlIeHNe 33139 6 1/ 4 OIK-1.1,
' b ’ SUMHSA OIIK-1.2
MTOATOTOBKA K 3aIIUTe
nabopaTopHOil pabOTHI,
MPAKTUIECKOMY 3aHITHIO
Tewma. TepmonuHamuka. 1y
2.8 | Bropoe Hauano 2 2 3 OIIK-1.1
3UMHSIS
TEPMOAMHAMHUKH
Tema. TepmoarHaMUKA.
Bropoe Hauano
TEPMOJIUHAMUKH. 1/
2.9 | PMOA 6 3 | ONK-1.1
Koncnekr, perenune 3amad, 3UMHSS
MOJITOTOBKA K
MIPAKTHYECKOMY 3aHSTHIO
Tewma. TepmoauHamuka
CTaTucTU4eCKUl CMBICI 1
2.10 | BTOpOrOo Havana 2 2 2 OIIK-1.1
3UMHSA
TEPMOJAWHAMHUKH. SIBICHUS
nepeHoca
Tema. TepmonuHamuka.
OnpeneneHue cpenHeit 1
2.11 | pnuHBI CBOOOAHOTO Mpobdera OIIK-1.2
3UMHSIS
7 3QPEeKTUBHOTO THaMeTpa
MOJIEKYJ BO3yXa
Tema. Tepmoaunamuka.
CTaTUCTUYECKHUIA CMBICIT
BTOPOTO Havaa
TEpMOJMHAMUKH. SIBIICHUS
2.12 nepeH(J;lca 6 1/ 3 | OK-LI,
' P ) 3UMHAA OIIK-1.2
KoHcnexr, pemenue 3aaad,
MMOATOTOBKA K 3aIuTe
JTabopaTopHOH paboThl,
MPAKTUIECKOMY 3aHITHIO
Tema. PeanbHble raspl. 1/
2.13 2 2 2 OIIK-1.1
Kugxoct 3UMHSS
Tema. PeanbHbie ra3sbl.
Kunkocru. 1y
2.14 | KoHcnekr, pelienue 3aaad, 6 3 OIIK-1.1
3UMHSS
MOJITOTOBKA K
MIPAKTHYECKOMY 3aHSTHIO
3.0 | Pazgen 3. DjekTpuyecTBO 1/ OIIK-1.1
e P 12 |12 36 58 ’
3UMHSASA OIIK-1.2
Tema. DnexkTpocratuka. 1
3.1 | HampsbkeHHOCTD 2 2 2 OIIK-1.1
3UMHSS
9JIEKTPOCTATUYECKOTO MOJIsI
Tema. DnexTpocTaTuka.
H K 1
3.2 | [ IPPPREHHOCTS 6 ! 2 | OIK-1.1
JIEKTPOCTATHUECKOTO TOJISI. 3UMHSS
KoHcnekr, pemienue 3anau
Tema. K 1
33 eMa. DHepreTHIecKre 2 2 / > ONK-1.1
XapaKTePUCTUKH MOJIS. 3UMHSS




OCHOBHBIE 3aKOHBI

Tema. DHepreTudeckue
XapaKTEPUCTUKH T10JISI.

1
3.4 | OcHOBHEBIE 3aKOHBI / OIIK-1.2
3UMHSIS
N3yuenue
9JIEKTPOCTATHYECKOTO TOJIs
Tema. OHepretuueckue
XapaKTePUCTUKH TOJIS.
HOBHBIE 3aKOHEI.
3.5 I(Z(C)HSHCKTG 3eLL(I)eHHe 3amaq 6 1/ 2 OIK-1.1,
’ P Aad, 3UMHSIS OIIK-1.2
IMOJrOTOBKA K 3aIlUTE
71a00paTOPHO#T paboOTHI,
MIPAKTHYECKOMY 3aHSTHIO
Tema. IIpoBogHUKY B 1/
3.6 POBOA 2 2 | OINK-1.1
SJIEKTPUYECKOM T0JIe 3UMHSIS
Tema. IIpoBogHuKH B
SIEKTPUYECKOM TOJIE. T
3.7 | KoHcnekr, pelieHue 3ajaad, 6 2 OIIK-1.1
3UMHSIS
MOATOTOBKA K
MIPAKTHYCCKOMY 3aHSITHIO
Tema. [{usnexTpuku B 1
3.8 | Lema. Huonextp 2 / 2 | OmK-1.1
SJIEKTPUYECKOM TI0JIe SUMHSIS
Tewma. JluaneKkTpuku B
AIEKTPUYECKOM TIOJIE. 1y
3.9 | KoHcmekT, penieHue 3aad, 6 2 OIIK-1.1
SUMHSIS
MOJITOTOBKA K
MIPAKTHYCCKOMY 3aHSTHIO
Tema. 3aKOHEBI IIOCTOSIHHOT' 1
3,10 | FEMa. SAKOHEI HOCTOAHHOTO 2 ! 2 | onK-1.1
TOKa 3UMHSIS
Tema. 3aKOHBI IIOCTOSIHHOI'O
TOKa. 1
3.11 | Onpenenenne yneasHOTO 2 OIIK-1.2
3UMHSIS
COTIPOTHUBIICHUS
PE3UCTUBHOTO MPOBOJIA
Tema. 3akOHBI TOCTOSTHHOTO
TOKa. U
3.12 | Onpenenenue OIIK-1.2
3UMHSIS
COTIPOTHBJICHUS C TIOMOIIIBIO
MocTa YHUTCTOHA
Tema. 3aKOHEI IIOCTOSIHHOTO
TOKa.
Koncnekr, pewenue 3aaay, 1/ OIIK-1.1
3.13 6 4
MOATOTOBKA K 3all[UTe 3UMHSIS OIIK-1.2
nabopaTOPHEIX padoT,
MPAKTHYCCKOMY 3aHSITHIO
Tema. DneKkTpUUECKUH TOK B 1
3.14 | FeMa. DTEKTpIECkii To 2 ! 2 | OIK-11
Pa3IUYHBIX Cpelax 3UMHSIS
Tema. DnekTpuYecKuit TOK B
Pa3IMYHBIX Cpeaax. 1y
3.15 | KoHcmekr, pemenue 3aaad, 6 2 OIIK-1.1
3UMHSIS
MOJATOTOBKA K
MPAKTUICCKOMY 3aHITHIO
BrinosiHeHne KOHTPOIBHOM
pabotsr Ne 2 U
3.16 | «MonekynsapHas pusuka. 30 OIIK-1.1
SUMHSIS
TepmoanHamuKa.
DJIEKTPOCTATUKA»
dopMa IPOMEXYTOUHOU 1/ OIIK-1.1,
3.17
aTTEeCTallMU - 3a4eT 3UMHSSA OIIK-1.2
4.0 | Pa3znen 4. 10 16 1/ 25 OIIK-1.1,
JJIEKTPOMArHeTH3M JIeTHASA OIIK-1.2
4.1 | Tema. MarauTtHoe 10J¢ B 4 1/ 2 OIIK-1.1




BaKyyMe JIETHSISI
Tema. MarauTHoe 10Jie B
BaKyyMe.
Omnpenenenue 1y
4.2 | ropu3OHTAIBHOMN 2 OIIK-1.2
. JIETHSIS
COCTaBJISIONICH BEeKTOpa
WHOYKIMA MAarHATHOTO
moJIs 3emMin
Tema. MarautHoe noJie B
BaKyyMe.
Koncnekr, cobecemoBanue
4.3 | pereHue ;a)laq HOJZ:[[FOTOBK.‘«]’. 4 I 4 OIK-1.1,
’ p i N JIETHSS OIIK-1.2
K 3ammure J1adopaTopHOM
paboTHI, MIPAKTUYECKUM
3aHATHSIM
Tema. MaruuTtHoe 1oJie B 1/
4.4 2 2 2 OIIK-1.1
BEIICCTBE JIETHSIS
Tema. MaruutHOE 1I0JIE B
BEIIECTBE. 1
4.5 | Koncnekr, peumeHue 3anad, 4 4 OIIK-1.1
JIETHSISI
[TOJrOTOBKA K
TIPAKTHYCCKOMY 3aHSTHIO
Tewma. SIBneHue 1
4.6 | DNEKTPOMArHUTHOM 2 2 2 OIIK-1.1
JIETHSISI
WHIYKITIH
Tewma. SBacHne
ANEKTPOMATHATHOMN
HH W . 1/
4.7 AYKH 4 4 | OIK-1.1
Koncnekr, perieHune 3amad, JIETHSIS
ITOJrOTOBKA K
MIPAKTHYCCKOMY 3aHSTHIO
Tema. YpaBHeHUS 1/
4.8 P 2 |2 2 | OIK-1.1
Makcaenna JICTHSIS
Tema. YpaBHeHus
Makcgemnna. 1y
4.9 | Koncnekr, pemieHue 3aiad, 4 3 OIIK-1.1
JIETHSISI
[TOJArOTOBKA K
MIPAKTHYCCKOMY 3aHSTHIO
5.0 | Pa3znen 5. Mexann4deckue u
3JIEKTPOMATHUTHEIE
P 1/ OIIK-1.1,
KO0JICOAHHUS M BOJIHBI. 16 | 16 28 69
JeTHASA OIIK-1.2
BoaHoBasi 1 KBaHTOBasI
ONTHKA
Tema. Kunemaruka U
5.1 | cBOOOIHBIX TAPMOHUYECKHUX 2 2 2 OIIK-1.1
= JIETHSISI
KoJieOaHui
Tema. KunemaTtuka
CBOOOTHBIX TAPMOHUYIECKUX
KOJIeOaHUH. 1/
5.2 4 2 OIIK-1.1
Koncnekr, perienune 3amad, JIETHSS
MTOJrOTOBKA K
MIPAKTHYECKOMY 3aHSTHIO
Tema. JJunaMuka cBOOOIHBIX 1/
5.3 A U 2 |2 2 | OIK-1.1
TAPMOHUYECKHUX KOJICOaHMIA JIETHSISI
Tema. Jlunamuka cCBOOOIHBIX
TapMOHUYECKUX KOJIeOaHUH.
Omnpenenenue YCKOPEHUS 1/
5.4 pen YCKop OIIK-1.2
CBOOOIHOTO MaICHUSI IPH JICTHSS
TOMOTIH 00OPOTHOTO
MasiTHHKA
Tema. Jlunamuka cBOOOIHBIX 1/ OIIK-1.1,
5.5 N 4 2
TapMOHHYECKHUX KOJIeOaHHH. JICTHAS OIIK-1.2




Koncnekr, pemenue 3amad,
IMOJrOTOBKA K 3aILUTE
nabopaTOpHOil pabOTHI,
TIPAKTHYCCKOMY 3aHSATHIO

Tema. 3aTyxaromue u

1/

5.6 OIIK-1.1
BBIHY)KJICHHBIC KOJICOaHUS JIETHSISI
Tema. 3atyxaromue u
BBIHY)KJICHHBIE KOJICOaHMS. U
5.7 | KoHcnekr, penienue 3auad, OIIK-1.1
JIETHSISI
MMOJrOTOBKA K
MIPAKTHYCCKOMY 3aHSITHIO
. 1/
5.8 | Tema. Ilepemennslii TOK OIIK-1.1
JIETHSISI
Tewma. IlepemeHHbIN TOK.
IlocnenoBaTenpHOE 1/
59 A OIIK-1.2
COCJITHEHHUE [TPOBOIHUKOB B JIETHSISI
[IENH IEPEeMEHHOTO TOKa
Tewma. IlepeMeHHBIN TOK.
KoHcrmekr, perienue 3amad
5.10 | mo FOTOBI;a b K 3a HI/ITE’B 1/ OIK-1.1,
’ A . m JICTHSIS OIIK-1.2
J1abopaTopHOM paboTHhl,
MPAKTUICCKOMY 3aHITHIO
Tema. Mexanuueckue u 1/
5.11 OIIK-1.1
AIEKTPOMATHUTHBIC BOJTHBI JIETHSIS
Tema. Mexanndeckue u
3JIEKTPOMATHUTHBIC BOJTHBI. 1
5.12 | Koncmekr, pemenue 3anad, OIIK-1.1
JIETHSIS
MOJrOTOBKA K
MIPAKTHIECKOMY 3aHATHIO
Tema. BomHoBas onruka. 1y
5.13 | Uurepdepennuns u OIIK-1.1
JIETHSISI
Jqudpaknus cBera
Tema. BonHoBas ontuka.
WnaTepdepennus u
u(paxuys cBeTa. 1/
5.14 | Mudpaxi OIIK-1.2
OnpeneneHne AIHHBI JICTHSIS
CBETOBOM BOJIHBI C TIOMOIIBIO
TUGPAKITUOHHON PEIIETKH
Tema. BonHoBas ontuka.
Wnrepdepenuns u
n(pakiys cBeTa.
5.15 io?;rc)ne; ellIeHUE 3aJa4 1/ OIK-1.1,
) P > JICTHSIS OIIK-1.2
MOATOTOBKA K 3aIUTe
nabopaTopHOit paboThI,
MIPAKTHYCCKOMY 3aHSTHIO
Tema. BonHOoBas onTHka. 1
5.16 | B3aumopeiicTBue cBeTa ¢ OIIK-1.1
JIETHSIS
BCIICCTBOM
Tema. BonHOBas onruka.
BsaumonericTBue cBera ¢
BEIICCTBOM. 1/
517 | oo OINK-1.1
Koncnekr, permenue 3anad, JIETHSS
MOJITOTOBKA K
MPAKTUICCKOMY 3aHITHIO
Tema. KBantoBas npupoja 1/
5.18 PHUPOL OIIK-1.1
W3ITydeHUs JICTHSISI
Tema. KBanToBast npupoaa
H3ITy9ICHUS. 1/
5.19 | OIK-1.2
W3yueHue sBaCHUS JIETHSISI
BHemHero GoTodddexra
Tema. KBanToBas npupoja 1/ OIIK-1.1,
5.20
W3IIy4YEeHHUSI. JIETHSS OIIK-1.2




Koncnekr, pemenue 3amad,
IMOJrOTOBKA K 3aILUTE
nabopaTOpHOil pabOTHI,
TIPAKTHYCCKOMY 3aHSTHIO

BrinonHenne KOHTPOJILHOM

a00ThI Ne 3 1/
521 |P 30 | OINK-1.1
«DNMEKTPOMATrHETH3M. JICTHSIS
OnTukay
6.0 | Pa3nea 6. KBanroBasi
MexaHuka. Puzuka aroma.
OcHoBbI GpU3NKH TBEPAOIO 1/ OIIK-1.1,
. 10 15 48
Tesa. JjaeMeHThI /IePHoil JICTHASA OIIK-1.2
¢uznkn u puszuku
3JIEMEHTAPHBIX YACTHUI
Tema. OCHOBBI KBAHTOBO# 1/
6.1 2 2 OIIK-1.1
MEXaHUKH JICTHSIS
Tema. OCHOBBI KBaHTOBOM
MEXaHHUKH. T
6.2 | KoHcnekr, pemieHue 3ajad, 3 2 OIIK-1.1
JICTHSIS
MOJrOTOBKA K
MPAKTUICCKOMY 3aHITHIO
Tema. OCHOBBI TeOpUH 1/
6.3 P 2 2 | OIK-1.1
aToMa JIETHSIS
Tema. OCHOBBI T€OpUU
aTroMma. 1/
6.4 OIIK-1.2
HccrenoBanue crieKTpoB JICTHSIS
BOJIOPOJIA U TeUs
Tema. OCHOBBI TEOpHUU
aToMa.
Koncnekr, pewenue 3aaay, 1/ OIIK-1.1,
6.5 3 2
MOJArOTOBKA K 3alllUTE JIETHSS OIIK-1.2
nabopaTopHOil paboTHI,
MPAKTUYICCKOMY 3aHSITHIO
Tema. OcHoBbI pusnKn 1
6.6 | TBepmoro Tena. KBantosrsie 2 OIIK-1.1
JIETHSIS
CTAaTHUCTHUKH
Tema. OcHoBBI pu3uKH
TBepAoro Tena. KBaHToBbIE
CTaTHCTHUKH. 1/
6.7 3 2 OIIK-1.1
Koncnekr, pemenue 3amay, JIETHSS
MOJrOTOBKA K
MPAKTUYCCKOMY 3aHITHIO
Tema. OcHoBBI pusnKH 1
6.8 | TBepmoro Tema. CBolicTBa 2 2 OIIK-1.1
JIETHSIS
TBEPJIBIX T
Tema. OcHOBBI pu3nKH
TBepzaoro tena. CBoicTBa
TBEPJBIX TEI. 1
6.9 | HUccnenoBanme OIIK-1.2
. JICTHSIS
BOJIETAMIICPHOM
XapaKTePUCTHKH
MTOJTYIIPOBOAHUKOBOTO AMOJIA
Tema. OCHOBBI GU3UKH
TBepaoro tena. CBoicTBa
6.10 TBEPIBIX TEI. 3 1/ > OIIK-1.1,
’ Koncnekr, pewenue 3aaay, JIETHSS OIIK-1.2
MOATOTOBKA K 3aIIUTE
nabopaTopHOil pabOTHI
Tema. ®u3uka aTOMHOTO 7
6.11 | sapa. DneMeHTapHbIE 2 2 OIIK-1.1
JIETHSIS
YACTHULIEL.
6.12 | Tema. du3nKa aTOMHOTO 1/ OI1K-1.2




aapa. DIeMeHTapHbIe JIETHAA
YaCTHIIBL.

W3yuyeHne Tpekos
3apsHKEHHBIX YaCTHII 110
rOTOBBIM (oTorpadusiM

Tema. ®usrka aTOMHOTO
aapa. DIeMeHTapHbIe

YACTHULIEL.
1/ OIIK-1.1,

6.13 | KoHcmekT, pemenre 3aaad, 2 3 eTHSIS 2 OIK-1.2

IMOJrOTOBKA K 3aIlUTE

nabopatopHoii padoThI,

MIPAKTHYECKOMY 3aHSTHIO

BrlinonHeHne KOHTPOJIbHOM 1
6.14 | pabotsr Ne 4 2 30 OIIK-1.1

JICTHAA

«KBaHTOBass MEXaHUKa

dopma MPOMEKyTOTHON 1/ OIIK-1.1,
7.0 2 36 18

aTTecTalliy — dK3aMeH JICTHSS OIIK-1.2

* Konm wHAamKaTtopa JOCTHKCHHS KOMIETCHIIMH TMPOCTABISETCS WM JJIS BCETO pas3zena Wi st
KQKIOW TEMBI WM JUTSI KAXKJIOTO BUAA pabOTEHI.

S ®OHJA OHEHOYHbBIX CPEACTB JJIA ITPOBEJAEHUA .
TEKYIEI'O KOHTPOJISA YCIIEBAEMOCTH U TPOMEKYTOYHOU
ATTECTAIIMU OBYYAIOIIIUXCA 1TO JUCIUIIJIMHE

CDOH)Z[ OICHOYHBIX CPEACTB I MPOBEACHHUA TCKYIICTO KOHTPOJA YCIIEBACMOCTU U HpOMG)KyTO‘-IHOﬁ aTTeCTaluu
0 JUCIUIUTAHE 0opMIleH B BuAe IpritokeHus Ne 1 k pabodei mporpaMMe TUCHHTUIMHBEL M pa3MenIeH B AIEKTPOHHON
uH(popMaIMoHHO-00pa3oBaTenbHOH cpeie MHCTUTYTa, TOCTYIHOM 00yJaroneMycst 4epe3 ero JIMYHbIN KaOuHeT

6 YYUEBHO-METOJUYECKOE U UH®POPMALIMOHHOE OBECIIEYEHUE
JUCIUATLIIVHBI

6.1 YueOHas JuTepaTypa

6.1.1 OcHoBHas JuTEpaTypa

Kos-Bo 3k3.
Bubnmorpaduueckoe onucanne B OubmmoTexe/
OHJIAMH

Kparkwuii kypc obmeit ¢pusnkn : yaedHoe ocodue / Y. A. Crapoctuna, E. B. Bypnoga,
O. U. Kongparsesa [u 1p.] ; MununcrepcTBo oopasoBanus u Hayku Poccun, Kazanckuii
HaIlMOHAIILHBIN MCCIIETOBATEbCKII TEXHOJIOTHIECKUN YHUBEpCcUTET. — KazaHsb :
KazaHckuii HaMOHAIBHBIN UCCIIE0BATENLCKUI TexHomornaeckuit yausepeutet (KHUTY),
2014. — 377 c. : un., rpad. — Pexxum nocTyma: mo moanucke. —

URL.: https://biblioclub.ru/index.php ?page=book&id=428788 — bubamorp. B ka. — ISBN
978-5-7882-1691-1. — TekcT: 3IeKTPOHHBIH.

(mara obpamenus: 10.05.2023)

6.1.1.1 OHJIalH

Tpodumona T.U. Kypc ¢usuku: yae6HO€ iocobue 1iist By30B. — M.: Beicmas mkomna, 2008

6.1.12 (mepensn. 1985, 1990, 1998, 1999, 2000, 2001, 2004, 2007)

375

Hlamupo, C. B. Kypc ¢usnkn : yuebnoe nocodue / C. B. Illanupo ; Y pumckuii
rOCY/IapCTBEHHBIN YHUBepcUTeT SKOHOMUKH U cepBuca (YI'YIC). — Va : Ydumckuii
rOCyZIapCTBEHHBI YHUBEPCUTET SKOHOMUKH U cepBuca, 2013. — 248 c. : cxem. — Pexum
nocryna: mo noanucke. — URL: https://biblioclub.ru/index.php ?page=book&id=445140 . —
Bubmmorp. B kH. — ISBN 978-5-88469-613-6. — TekcT: 31€KTPOHHBIH.
(mata o6pamenus: 10.05.2023)

6.1.1.3 OHJTalH

6.1.2 JlonoJiHMTEIbHASA JIMTEPATYpPa

Komn-Bo 3Kk3.
bubmmorpadudeckoe onucanue B OmbimoTexe/
OHJIalH

Bapcykos, B. 1. Mounekynsiprast ¢pusnka v Hayana TepMOANHAMUKY : yueOHoe nocooue /
B. 1. bapcykos, O. C. JImutpueB ; TaMOOBCKHUI rOCYIapCTBEHHBIH TEXHHUECKUN
yHHBepcHuTET. — TaM00B : TaMOOBCKUIT rOCYIapCTBEHHBII TEXHUICCKUH YHHBEPCUTET
6.1.2.1 (TTTY), 2015. — 128 c. : w1, Tabx1., cxeM. — Pexxum gocTymna: 1o mojamnucke. — OHJIaH
URL.: https://biblioclub.ru/index.php ?page=book&id=444634 — bubmmorp. B ka. — [SBN
978-5-8265-1390-3. — TeKcT : 3eKTPOHHBIH.

(mata o6pamenms: 10.05.2023)




6.1.2.2

Jy6posckuii, B. I'. Mexanunka, TepMOJMHAMUKA M MOJICKYJISIpHast (pU3HKa : COOPHUK 3a1a4
W TIpUMEpHI UX penieHus : yaebnoe nocodue / B. I'. Jlybposckwit, I'. B. Xapiamos ;
HoBocuOupckuii rocyaapCcTBEeHHBINH TEXHUUECKUH YHUBEPCUTET. — 2-€ U3JIaHue, UCTIP. H
norr. — HoBocubupck : HoBocuOupckuii rocynapcTBEeHHBIH TEXHIUSCKUN YHUBEPCUTET,
2015. — 184 c. : cxem. — PexxuM joctyma: 1o moAmnucke. —

URL.: https://biblioclub.ru/index.php ?page=book&id=438309 — bubmmorp. B ka. — [SBN
978-5-7782-2686-9. — TekcT : AMeKTPOHHBIH.

(mara obpamenus: 10.05.2023)

OHJIalH

6.1.2.3

3amanoBa, I'. YI. MexaHnuka 1 MOJIeKy/IsipHas Gu3uka : yaeOHoe nmocobue / I'. 1. 3amaHoBa,
P. P. IllaceeB. — MockBa ; bepmun : Aupexr-Memuna, 2015. — 52 c. : wi. — Pexxum goctyma:
o moxmnucke. — URL: https://biblioclub.ru/index.php?page=booké&id=272315 — ISBN 978-
5-4475-3894-1. — DOI 10.23681/272315. — TexcT : 3MeKTPOHHBIH.
(mata oo6pamenus: 10.05.2023)

OHJIalH

6.1.2.4

Kysnenos, C. U. CnpaBounuk no ¢usuke : yaeoHoe nocodue / C. U. Ky3Hneros,

K. W. Poro3un ; MunancrepctBo o6pazoBanus Poccuiickoit @enepannn, HarmonanbHeIH
uccaenoBarenbeckuii Tomckuii rocynapersennsiid yausepeuter (HU TT'Y). — Tomck :
MznarenbctBo TOMCKOTO MOJIMTEXHUYECKOTO YHUBEpcuTeTa, 2014, — 220 c. : ui., Tabam.,
cxeM. — Pexxum foctyna: 1mo mozmmcke. —

URL: https://biblioclub.ru/index.php ?page=book&id=442117 — bubauorp. B ka. — [SBN
978-5-4387-0443-0. — TeKCT : SIEKTPOHHBIM.

(mata o6pamenus: 10.05.2023)

OHJIAMH

6.1.2.5

OOmas Gusrka : MoJeKysipHast (GU3UKa U TEPMOJIMHAMHKA. ATOMHAs, KBAHTOBas 1
sinepHas ¢usnka. Ou3uka TBEpIOTO Tena : yaebHoe mocoodbue / FO. M. T'onosuH,

0. II. JIsnenko, B. H. Xonoaunun, B. M. Tlonukapros ; TamGoBckuii rocynapcTBeHHBINH
TeXHUYECKUN YHUBEPCUTET. — TamO0B : TaMOOBCKUI TOCYIapCTBEHHBIH TEXHUYECKHMA
yausepcuret (TI'TVY), 2013. — 96 c. : un. — Pexxum nocryma: 1o noamucke. —

URL.: https://biblioclub.ru/index.php ?page=book&id=277709 — Bubauorp. B ka. — Teker :
3JIEKTPOHHBIH.

(mata o6pamenus: 10.05.2023)

OHJIaliH

6.1.2.6

Yepros A.I'. BopoObeB A.A. 3aiaunuk 1o ¢pusuke: YueOH. mocodue 10st BTY30B. — §-€ U3/L.,
nepepad. u gon. — M.: M3natensctBo Pusnko-maremaTndckoit muteparypsl, 2006. — 640 c.
— ISBN 5-94052-098-7

100

6.1.3 YueOHO-MeTOANYeCKHE Pa3PA0OTKH (B T. 4. UISI CAMOCTOATEIbHOI padoThl 00y4alo

M XCS)

bubnuorpaduueckoe onucanne

Koim-Bo 3k3.
B OubnMoTeke/
omnaitn/OUO0C

6.1.3.1

Bunorpanosa JI.B., Hukutun B.M. ®usuka. Yacts 1. OCHOBBI MEXaHUKH METOJUYECKHE
yKa3aHHs Ha MPAKTHYCCKUE 3aHATHUSIM JUIs CTYJACHTOB OYHOW U 3a04HOM (hopM 00ydeHUs
BCEX WH)KEHEPHO-TEXHUIECKUX CICIHUANBHOCTEH.— 2-€ U311, cTep. - Ynra: 3a0VDKT, 2016.
— 43 c. [DnekTpoHHEbI# pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=20579.pdf
(nata oopamenus: 10.05.2023)

20/onain/
DUOC

6.1.3.2

Huxutun B.M. Mexannka. MosnekynspHast GU3uKa 1 TEPMOJIMHAMHKA: JTAO0PATO PHBIH
npakTUKyM: yaeoHoe nmocobue / B.M. Hukurus, JI.B. Bunorpamosa, A.A. KamamrHukos,
M.C. UBanos. — Yura: 3a6MKT, 2016. — 137 c. ISBN 978-5-9908859-8-1
[DnexkTponHBI# pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=21632.pdf
(mata oopamenus: 10.05.2023)

60/onmnain/
DUOC

6.1.3.3

Hukutun B.M., Asceenxo H.JI., Bunorpanosa JI.B., Konosamnosa H.A.
DNEeKTPOMAarHUTHOE M3TydeHHEe U 0€30TIaCHOCTD YeI0BeKa: yIeOHOe TIOCO0HEe IS CTYIETOB
BCeX clienuanbHoCTel 1 (hopM 00yueHr 1o aucuuiuinHaM «besonacHocTb
KU3BHEIEATEIILHOCTHY, «Pu3nkay, «TexHuka 6e30macHOCTHY, « IKOIOTHs», «OXpaHa
Tpyna». Unra: 3a6MKT, 2016. — 129 c.

[DnexkTponHbI# pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=23527.pdf
(mata oopamenus: 10.05.2023)

omaitn/ DUOC




6.1.3.4

Huxutua B.M., Bunorpanosa JI.B. ®u3uka: yaeOHO-MeTOANYECKOE MTOCOOUE TTO
BBITIOJTHEHUIO CAMOCTOSITEIBHBIX Pa0OT 10 MUucHHILTHHE «DH3UKa» VIS CTYACHTOB
cneruaigbHocTed 23.05.03 «IloaBmkHON cocTaB JKeNe3HbIX 1opory, 23.05.05 «Cuctemsl
oOecrieueHNS OBIDKEHIS TTOC3/I0BY. — Mepen3 ., ¢ u3M. u gon. — Yura: 3a6MKT, 2019. —c.
106.

[DnexTponHEI pecypc]:
https://zabizht.ru/cgi-bin/viewer.pl?book_id=26784.pdf
(mara obpamenus: 10.05.2023)

omaitn/ DUOC

6.1.3.5

Hukutun B.M., Bunorpamnosa JI.B. ®usnueckuii npaktukym. Yacte 1: yaebHOe mocooue
1o aucuuruinHe «®dusmnkay uid cryneHToB cneunainbHocten 23.05.03 «IloaBurkHOM cocTa
KeNEe3HBIX opor», 23.05.05 «Cucremsl oOecriedeHNs ABKCHHUS IOE3/I0BY». — MEpeus., C
u3M. " jgoi.- Yura: 3a0MKT, 2019. —c. 110
[DnexkTponHbI# pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=26761.pdf
(mata o6pamenus: 10.05.2023)

2/onnain/
DUOC

6.1.3.6

Huxurnn B.M., Bunorpanosa JI.B. @usndeckuii npaktukyMm. Yacts 2: yueOHOoe mocodne
o aucuuruinHe «Pu3uka» g cTyaeHToB creruainbHocTer 23.05.03 «IloasmkHON cocTaB
JKEJIE3HBIX Topory, 23.05.05 «CucteMsr oOecTieueHNsI TBIKECHUS ITOC3/I0BY. — IEPEU3I., C
u3M. u goi. — Yura: 3a0MKT, 2019. —c. 122
[QnekTponHbIH pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=26785.pdf
(mata obpamenus: 10.05.2023)

2/onunain/
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6.1.3.7

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

WBanoB M.C. DieKTpU4ecTBO M 3JIEKTPOMAarHETH3M: JTab0paTOPHbII MpakTHKyM. YacTs 2:
y4eOHoe nocobue 1o aucuumimHe « Pu3uKay Uil CTYICHTOB HH)KSCHEPHO -TEXHUYECKHX
crenuanbHocrei. — Yura: 3a6KT, 2017. — 108 c.

[DnexkTponHbI# pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=23561.pdf
(mata oopamenus: 10.05.2023)

5/onmnaiin/
€1%(0]®

6.1.3.8

Huxkutun B.M., Bunorpanosa JI.B., Kanamuukos A.A.,
Poze C.H., Hlymera I'.T"., UBanoB M.C. Onrtuka. OCHOBBI KBaHTOBOH (DU3HKH:
71a00paTOPHBIA NPaKTUKYM: ydeOHOe nocobue 1o quciurinie « Pu3uka» Ui CTyJeHTOB
WHXEHEPHO-TEXHUUECKUX crenuanbHocTtel. — Yura: 3a6MXKT, 2018. — 171 ¢. — ISBN 978-
5-9500770-9-8
[DnexkTpoHHEIt pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=23528.pdf
(nata oopamenus: 10.05.2023)

12/ounaiin/
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6.1.3.9

Hukutua B.M.. OCHOBBI BOJIHOBOI ONTHKH U KBAHTOBOW MEXaHHUKH: y4eOHOE Imocodue mo
mucuutuHe «DU3UKay s CTYACHTOB OYHOM 1 3a04HOM popM 00ydIeHNsT MHKEHEPHO-
TEXHUYECKUX criermanbHocTei / B. M. Hukurun, JI.B. BunorpamoBa. — 2-¢ U31I., CTEpEOT. —
Yura: 3a6MKT, 2016. — 168 c. — ISBN 978-5-99008860-5-6
[OnexTponHsIii pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=23519.pdf
(mata obpamenus: 10.05.2023)

54/ounaiin/
DUOC

6.1.3.10

®usuka. Yacts 1: YueOHO-MeTOAMYECKOE ITIOCOOHE TIO BHITTOJTHEHHIO KOHTPOIBHBIX PaboT
JUTS CTYZICHTOB 3a09HO# (hopMbl 00ydeHus crienuanbaocteit 23.05.03 «IloaBukHOM cocTa
KENEe3HBIX Topor», 23.05.05 «Cucremsl oOecriedeHns ABWKEHNS TI0e3710B» / BuHoTpamosa
JI.B., Hukutun B.M., BanoB M.C., Kanamnukos A.A. — Yura: 3a0MKT, 2019. —c. 65.
[DnexkrponHBIH pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=26702.pdf
(mata ob6pamenus: 10.05.2023)

omutaitn/ DUOC

6.1.3.11

Ouzuka. YacTp 2: YueOHO-METOANIECKOE IIOCOOUE MO BHITIOJIHEHHIO KOHTPOJIBHBIX PadoT
IUTA CTYACHTOB 3209HOM (hopMbl 00ydeHus crermansHocteit 23.05.03 «IloaBmxHOI cocTaB
KEJIE3HBIX Jopory, 23.05.05 «Cucrembl obecrieueHus ABMXEHHS 10e3/10B» / BuHorpanosa
JI.B., Huxkurun B.M., Banos M.C., Kamamnaukos A.A. —
Yura: 3a6MKT, 2019. C. 66.
[DnexkrponHBIi pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=26704.pdf
(mara obpamenus: 10.05.2023)

omaitn/ DUOC




6.1.3.12

ynera I'.T"., Hukutua B.M. ®uzuka. Yacts 2. MonekynspHas ¢pusnka 1 TepMOANHAMUKA
METOJMUYECKUE yKa3aHHs Ha MPAKTUUECKHE 3aHATHAM JUIS CTYI€HTOB OYHOM U 3a04HOU
(hopm 00yueHHsT BCEX MHKEHEPHO-TEXHHUYECKUX CIIeHaIbHOCTEH. — 3-€ U3, cTep - Unra:
3a6MXKT, 2016 — 23 c.
[DnexTponHBIi pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=20539.pdf
(mata oopamenus: 10.05.2023)

19/ounaiin/
DUO0C

6.2 Pecypchbl HHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTn «HTepHeT»

6.2.1

ACY bubnmorexa 3a0VDKT http://zabizht.ru

6.2.2

OBC "Yuuepcurerckas 6udbanoreka Online" http://biblioclub.ru/

6.3 IlporpamMmMHoe o0ecnieyeHre 1 MHPOPMALUOHHBIE CIPABOYHBIE CHCTEMBbI

6.3.1 ba3oBoe nporpaMMHoe ofecniedeHue

6.3.1.1

Microsoft Windows 7 Professional, munensust Ne 49156201, rocynapctBenHbIi KoHTpakT oT 03.10.2011 1. Neo
139/53-0AD-11

6.3.1.2

Microsoft Office 2007 Standard, mumensust Ne 45777622, rocymapctBenHblii koHTpakT oT 10.08.2009 .
Ne64/17-OA-09; Microsoft Office 2007 Standard, mumen3ust No 44718393, rocymapCTBEHHBIH KOHTPAKT OT
18.10.2008 r. Ne 92/32A-08

6.3.1.3

Sunekc. bpaysep. IlpuknamHoe mporpammHoe obecrieueHHe o0Iero HasHaucHust, O(UCHBIC NPUIOKEHUS,
JUICH3HsI — CBOOOIHO pacipocTpaHseMoe mporpaMMHoe obecriedenne no ymersnn BSD License

6.3.14

ACY «bubnnoTeka», CBUACTEIBCTBO O TOCYIAPCTBEHHON PErHCTPaIly IporpamMMel st DBM Ne
2009611107, 3apeructpuponano B Peectpe nporpamm it 9BM 19.02.2009

6.3.1.5

BJ] ACY «bubnuoTeka», CBUIACTENBCTBO O TOCYIAPCTBEHHON PErHCTPalUy MporpaMmsl it D9BM No
2009620102, 3apeructpupoBano B Peectpe mporpamm s 9BM 27.02.2009

6.3.2 Crnientuajiu3upoBaHHOE MPOrPaAMMHOE 00ecrevyeHue

6.3.2.1

| He npenycMoTpeHo

6.3.3 UndopmanuoHHbIE CIPABOYHBIE CHCTEMbI

6.3.3.1

| He npenycMoTpeHo

6.4 IIpaBoBbIe H HOPMATHBHBIE TOKYMEHTbI

6.4.1

| He mpexycmoTtpeHo

7 OIUCAHUE MATEPUAJTBHO-TEXHUYECKOM BA3BI,
HEOBXOUMOIi /151 OCYIIECTBJIEHUSI YYEBHOI'O MPOLIECCA
O JUCHUILIMHE

Yuebnsrit n maboparopusiid kopiryca 3a0KT Upl VIIC maxomsates mo agpecy: 672040, 3abalikanbckuii Kpaid,
ropoj Yura, ynuua MarucrpansHas, gom 11

VYueOHass ayguropusi 417 aist npoBeieHHMs JICKLIMOHHBIX W NPAKTHMYECKUX 3aHSATHH, TPYNIOBBIX U
WHIUBHUYalIbHBIX KOHCYJbTAIMU, TEKYIIEr0 KOHTPOJS M IPOMEXKYTOUHON aTTecTaldd, YKOMILIEKTOBaHHAs
CHCIMATM3UPOBAHHOW MEOEIbI0 M TEXHHYSCKUMH CpeICcTBaMH O0ydeHUs (HOYTOyK (IIepEeHOCHO),
MYJIBTHMEIUAIIPOEKTOP, OKpaH), CIyXa[UMH IS TpeAcTaBiIeHUs ydeOHOH wHpopManmuu OOJBIION
aymuropud. J{ns TpoBeneHHWS 3aHATHH JICKIMOHHOTO THIA WMCIOTCA y4eOHO-HATJSAHBIC TOCOOUS
(Tpe3eHTanuy, IIaKaThl), 00SCIICUNBAIOIIIE TEMATHYCCKUE HIUTFOCTPAIIMHU COACPIKAHMS TUCIUTUIHHBI

YueOHass aymguropusi 403 st mpoBeieHHs JICKIMOHHBIX W NPAKTHMYECKUX 3aHSATHH, TPYIIOBBIX U
WHIMBHUIyaJIbHBIX KOHCYJIBTALlMi, KypCOBOTO IPOCKTHPOBaHMUS (BBINOJIHEHHS KypCOBBIX padoT), TEKyIIEero
KOHTPOJII M TIPOMEKYTOYHOH aTTecTallid, YKOMIUIEKTOBaHHas —CIIEUAIM3UPOBAHHOW MeOenplo 1
TEXHUYECKUMHU CPEACTBAMHU 00y4eHUs (HOyTOYK (IepEeHOCHOM), MyJbTUMEIUATIPOCKTOP, PKPaH), CIYKAIIUMU
JUIsl TIpE/ICTaBJICHUsl y4eOHOH mH(popManuu Oonbiioi aynuropud. s mpoBeieHHs 3aHSATUH JIEKIMOHHOTO
TUIA WMEIOTCS y4eOHO-HarisiAHbIe TMOocoOMs (IPE3CHTAlMH, IUIAKaThl), OOECIIEUMBAIOIINE TEMATHYECKHE
WJITIOCTPALMHN COJICPKAHUSI JUCIUIUINHBI

VYuebnast aymutopus 418 1 npoBeneHHs JICKIMOHHBIX M IPAaKTHUECKUX 3aHATHH, TPYNIOBBIX W
MHJMBUIYalIbHBIX KOHCYNBTAIMH, TEKYIIEr0 KOHTPOIS W IPOMEXYTOYHOH aTTecTallid, YKOMIUICKTOBAaHHAs
CHCIMATM3UPOBAHHON MeEOeTbl0 ¥ TEXHWYCCKUMH CpelICcTBaMH 0O0ydueHHst (HOYTOyK (IIepeHOCHOM),
MYJIBTUMEMANPOCKTOP, 9KpaH), CIyXallMMU s TIpelCTaBIeHHs ydueOHOW WHpopManuu OoJbIION
aymutopud. [l TpOBeNeHWs 3aHATHIH JISKUMOHHOTO THIA MMEIOTCA Y4eOHO-HarsIHbIe HOCOOUS
(npe3eHTanNy, IIIaKaThl), 00eCIIeYMBAIONINE TEMAaTHUECKHE HIUTIOCTPALIUH COJIep KaHHs IMCIUTUINHEL

VYueOHass aymutopuss 406 masi TpPOBEAEHHsST NPAKTUYECKMX 3aHATHH, TPYNIOBBIX M WHIMBHAYaJIbHBIX
KOHCYNbTallUH,  TEKyIIero  KOHTPOJSI M MPOMEXYTOYHOMH aTTecTaly,  YKOMIUICKTOBaHHAs
CHELUUaI3UPOBAaHHOW MeOenbl0 W TEXHHYECKUMM CpEICTBaMH 0O0ydeHHs (HOYTOyK (IIepeHOCHOM),
MYJIBTUMEIUANIPOEKTOp (TepeHOCHOI), 3KpaH (NEpeHOCHOW)), CIyKallMMU Ui IPEACTaBICHUS YueOHOM
nHpopManuu OoNbIION aymuTopuu. s MpoBeOeHUS HMPAKTHUYECKUX 3aHATHH MMEIOTCS y4eOHO-HarIsJHbIe
nocoOwus (Mpe3eHTaLuH, TUIaKaThl), 00ecleurBaOLIME TEMAaTHUECKHE MILTIOCTPALIUH COJIep KaHHs AUCIUTUIMHBI

YueOnass aymuropust 312 jisi mpoBelieHUs] NPaKTUYECKHX 3aHsTH, J1abopaTopHBIX padoT, TPYNIOBBIX U




WHAWBHUIYAIBHBIX KOHCYJIBTAIlMH, TEKYIIETO KOHTPOJS W NPOMEKYTOUYHOW aTTECTAIlMH, YKOMIUIEKTOBaHHAs
CHCIMATM3UPOBAHHOW MeEOETbI0 M TEXHWYCCKHUMH CpelIcTBaMHu 00ydeHust (HOYTOyK —(IIepEeHOCHOM),
MYJIbTHMEIHAIPOCKTOP (MIEPEHOCHOM), 3KpaH (IIEPEHOCHOM), OJIOKH 3JICKTPOHHBIC, YCTAHOBKA IS U3MEPEHUS
BS3KOCTH TPaHC(HOPMATOPHOTO Macia, INITAaHTeHIHUPKYIh, IMHPOMETpP, ycTaHOBKa nabopaTopHas «MarmmHa
ATByna», ycTaHoBKa I ompeneneHus: kodpduuuenta Bsskoctn DIIT-1, ycraHOBKa Uit onpesesieHHs
OTHOIIEHUS YIETBHBIX TEIUIOEMKOCTEH BO3IyXa INPH MOCTOSHHOM [aBJICHHH, YCTaHOBKA [UIS OMpEIeIICHUS
sHTponHH mpu iasineHuu onoBa PIIT — 1-11, ycranoska snaboparopHas «MasTHUK MackBeiuia», yCTaHOBKa
nmabopaTopHas «MasTHUK HaKIOHHBIN», ycTaHOBKa jabopatopHas «CoymapeHus mIapoB», yCTaHOBKA JUISA
OTIpe/ICTICHUST BpallaTeNbHBIX IBIOKeHHH 0epOeka, MHUKpOIadopaTopus MO MOJCKYISIPHOW (QH3UKE U
TEPMOJMHAMHUKE, OapoMeTp, JTabopaTtopHbIil HA00p «TeIUIOBbIC SABICHUMY, JTA0OPATOPHBIN HAOOP MCCIICAOBAHUS
MPOIECCOB B Ta3zax, ycraHOBKa «KpYyTHJIBHBIH MAasSTHHK»), CIHYKAOIUMH [UIS TPEICTABICHUS YIeOHOU
nH(opMaryu 00JIBLION ayAUTOpPHU

VYueOHass aymuropust 313 mist mpoBeleHHs NPAaKTHYECKUX 3aHITHH, J1abopaTopHBIX padoT, TPYHIIOBBIX U
WHIUBHUIyalbHBIX KOHCYIBTAIMH, TEKYLIETO KOHTPOJIS M IPOMEXKYTOUHOH aTTeCTalld, yKOMIUICKTOBaHHAS
CHEUUATM3UPOBAaHHOW MeOenbl0 M TEXHHYECKUMM CpEICTBaMH OO0ydeHHs (HOYTOYK (IIepeHOCHOW),
WHTEPaKTHBHBIA KOMIUIEKC ViewSonic, BBIIPSIMUTENH, TE€HEpaTopbl, NPHOOp HW3y4YeHHs THCTepe3nca
(heppomMarHnTHBIX MaTepuaioB, Moy PII3, ocruutorpadsl, Habop 1a60PaTOPHBIA «DIEKTPHUECTBOY», MOCT
MOCTOSIHHOTO TOKAa, YHHBEPCAIbHBIA CTeHJ 1O (u3MKe, NpUOOp Mara3uH CONpPOTHUBIICHHS, aMIIEPMETPBHI,
BOJIFTMETPBI, PEOCTATHl, YCTAaHOBKAa  «lI3MepeHHe yIenbHOTO CONPOTHBICHHS PE3UCTUBHOTO IIPOBOJAY,
ycraHoBKa «®Du3NUeCKUil MasiTHHK», ycTaHOBKa «OOOPOTHBIA MasiTHUK»), CIYXKAIIUMH JUIsl TIPEJICTABICHHS
yaeOHo# nHpopMaIy 60IBIION ayTUTOPHH

Yuebnas aymutopus 314 s TpoBENCHWS NPAKTHUYSCKUX 3aHATHH, JTaOOpaTOpHBIX paboOT, TPYMIIOBBIX H
MHIMBHUIyaJIbHBIX KOHCYJIBTAIlMH, TEKYIIEro KOHTPOJS M HPOMEKYTOYHOH arTecTaluH, YKOMIUIEKTOBaHHAas
CIIEIUANTM3UPOBAHHOM MeOenbl0 M TEXHWYECKUMH CpeiacTBamu oOydeHus (HOyTOyk —(TmepeHOCHOM),
MHTEPaKTUBHBIA KOMIUIeKC ViewSonic, T€HepaTopbl, MUKPO JIAOOpaTopHs 10 KBAHTOBBIM SIBIIEHHSM, MOCT
MOCTOSTHHOTO TOKa, Habop cnekrpaibHbIx Tpyook CH-1, ocuwmmnorpad, nomspumerp [1161, yHuBepcanbHbie
CTEH[IBI 10 (PU3UKE, aMIIEPMETPHI, BOIBTMETPHI, Ta00paTopHbIi Habop «[eoMeTprueckas ONTHKAY, IPHOOP IS
W3MEpEHUs] JUIMHBI CBETOBOW BOJIHBI, CIIEKTPOCKOIl JBYXTPYOHBIH O€3 MOJACTaBKH, ONTHYECKas MHUKpO
nmabopaTopusi, MUPOMETP), CIYKAITIMH U1 IPEACTaBIeHHUs yaeOHOH nHpopManyy 60IBIION ayTuTOPHH

[Momemienns: Ast caMOCTOSITENBHON paboThl OOYYaIOMIMXCS OCHAILEHBI CIENHAIN3UPOBAHHON MeOelblo |
KOMITBIOTEPHOM TEXHUKOW, MOJKIIOUEHHOH K MH(POPMAIMOHHO-TEIEKOMMYHHKAMOHHOM ceTn «MHTepHeT», U
00eCIeYeHBI TOCTYIIOM B JJICKTPOHHYIO HHQOPMAIIMOHHO-00pa3oBaTenbHyto cpeny 3a0MXKT.

IToMmemienus st CaMOCTOSATENBHON pabOThl 00YJAIOIIMXCS:

— YUTAJIbHBIN 34T,

—1.10,2.17
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[Momemenne 3.25 g XpaHeHHs W TNPOQUIAKTHYECKOTO OOCIyXKHMBaHHMs y4eOHOTO 00O0pyHOBaHUS.
OCHAIIIEHHOCTb: KOMIIBIOTEPBI, PYYHOH CIECApHBIl HHCTPYMEHT, JJIEKTPOTEXHUUECKUHI HHCTPYMEHT,
TIPUHAJUICKHOCTH IS TAKK, MeOenb, yueOHO-HarJIsTHbIE TTOCOOUS

8§ METOANYECKUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA 1O OCBOEHUIO

JUCUMUIIIAHBI

Bun yuebnoit
JeATEeIbHOCTH

Opranusanys yaeOHOH IesTENbHOCTH 00y4Yaromerocs

Ha nexmmsax oOywarommecst MOJIydalOT CaMbleé HEOOXOAWMBIC JaHHBIE, BO MHOTOM
JOTOJHAIOIINE W KOPPEKTUpYIOINe Y4eOHMKH. YMEHHE COCPEJOTOUYEHHO CIIyHIaTh JIEKINH,
aKTHUBHO, TBOPUYECKH BOCIIPHHMMATh HM3JIaraeMbIe CBEICHHUS SBIISIETCS HEIIPEMEHHBIM YCIOBHEM HX
TIIyOOKOTO M TPOYHOTO YCBOCHMUS, & TAK)KE Pa3BUTHUSI yMCTBEHHBIX CITOCOOHOCTEH.

CinymaHue ¥ 3aluch JIEKUMA — CIOXHbIE BHIBI PabOThl. BHuMarenbHOe ciyllaHue Hu
KOHCIIEKTHPOBAaHUE  JIEKIUI  NPEANoNIaraeT  MHTEHCHBHYI0  YMCTBEHHYIO  JEATENBHOCTD
oOyuaromerocs. Ciymias JEKIUH, HAJI0 OTBJIECYbCS MPU ATOM OT IOCTOPOHHHMX MBICIEH M TyMaTh
TOJIBKO O TOM, YTO M3JaraeT mpenogaBaTenb. KpaTkue 3amucu JeKnuil, KOHCIEKTHPOBAaHHE HX
IIOMOTaeT YCBOUTh Marepuaj. BHUMaHHe uenoBeka HeycToHunBo. TpeOyroTcsi BOJEBBIE YCHIHSA,

Jlekius 4TOOBI OHO OBLLIO COCPCAOTOUYCHHBIM. KoHCHEeKT SBIsIeTCS MOJIE3HBIM TOrJga, Korjga 3arncaHo caMmoe

CYIIECTBEHHOE, OCHOBHOE. JTO JIOJDKHO OBITH CIIeTIaHo caMuM oOydarommMcsi. He Hamo cTpeMuThest
3amUcaTh JOCIOBHO BCIO JIeKIHIO. Takoe "KOHCIEKTHpOBaHHE' NPUHOCHUT OOJbIIE Bpeaa, 4eM
motb36l. HekoTopeie oOygaromuecst mpocsAT HHOTAA JIeKTopa "ynutats nomeaiennee". Ho nekuns He
MOJKET IIPEBPATUTHCS B JIEKIMIO-AUKTOBKY. DTO OUYEHb BpeAHAsl TEHAEHIHMs, MO0 B 3TOM cilydae
oOydaromuiics MEXaHWYECKH 3alKCBhIBAET OONBIIOE KOIWYECTBO YCIHBIIIAHHBIX CBEICHUH, HE
PasMBIIUISS Hal HUMH.

3anuch JIEKIUA PEKOMEHIyeTCsl BECTH MO BO3MOXXHOCTH COOCTBEHHBIMU (OPMYIUPOBKAMH.
XenarenbHO 3anMCh OCYIIECTBIATH HAa OJHOW CTpPAaHHUIE, a CICAYIOUIYI0 OCTaBIATh JUIs
npOpabOTKH y4eOHOr0 MaTepuajia CaMOCTOSITCIBHO B JIOMAIIHHMX YCIOBUsX. KOHCIEKT Jydine




MOJPa3ZeiaTh Ha MYyHKTHI, maparpadsl, coOmojas KpacHyI CTpOKy. [IpHHIMNHaNbHBIE MecTa,
ompeneeHus, GOPMYIBI CICIYET COMPOBOXKIATh 3aMCUAHHSIMU: «BAKHOY», «0CO00 BAKHO» U T.II.
Lenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO «MapKorpaduioy» (3HaYKH, CHMBOJIBI), COKpPAIICHHS
cmoB. Paborasi HaJ KOHCIIEKTOM JICKIHi, HY)XHO HCIIOJIb30BaTh HE TOJIBKO Y4eOHHK, HO U
PEKOMEHIOBaHHYIO JOTIOJHHUTEIBHYIO TUTEeparypy. IMEHHO Takas cephe3Hasi, KpOIOTINBas paboTa
C JISKIMOHHBIM MaTepUaliOM MO3BOJHT TJIYOOKO OBIAeTh 3HaHUsAMH. DYHKIMs 00ydarouerocs —
HE TOJBKO mepepadoTaTs HHPOPMALIUIO, HO U AKTUBHO BKIIFOYUTHCS B OTKPBITHE HEM3BECTHOTO VIS
ceOst 3HaHUA.

OOuie u yTBEpIMBIIMECS B TMPAKTUKE MPAaBHUIA, U MPHEMbl KOHCIEKTUPOBAHUS JCKIIU:
KOHCHCKTI/IpOBaHI/Ie HeKHI/Iﬁ BCICTCA B CIICLITUAJIBHO OTBCHGHHOﬁ IJIs1 9TOTO TeTpa}II/I, Ka)i()lblf/'l JINCT,
KOTOPO# JTOJDKEH UMETh TOJIs, Ha KOTOPBIX JIENAI0TCS TOMETKH U3 PEKOMEHIOBAHHOM JINTEPATYPBI,
JIOTIOJTHSIOIINE MaTepHa MPOCTYIIAHHOW JICKI[UH, & TAKKe MOIYCPKUBAIOIINE 0COOYI0 BaXKHOCTh
TeX WM HHBIX TEOPETHUYECKUX IMOoyokeHHi. HeoOXoaumo 3amuchiBaTh TeMy U IJIaH JIEKIHH,
PEKOMEHIYEMYIO JINTEPATypy K TeME.

3anucu pas3ieioB JICKIUH JOJDKHBI UMETh 3aroJIOBKH, MOA3arojOBKH, KpacHbIE CTPOKH. J[ist
BBIJICNICHUSI PA3JICIOB, BBIBOJIOB, ONPEICICHUI, OCHOBHBIX HJEH MOXHO HCIOJIb30BAaTh I[BETHBIC
KapaHuaum nu (l)J'IOMaCTep])l. HaSBaHHI)Ie B JICKIIUU CCBIJIKK Ha HepBOI/ICTO'{HI/IKH HAaJ0 MOMETUTH HaA
TOJISIX, YTOOBI MIPH CAMOCTOSTENILHOM paboTe HAUTU U BITUCATH UX.

B KkoHCHEKTe MOCIOBHO 3alMCBIBAIOTCS OIPE/CICHUS TOHSATHH, KATETOPHH M 3aKOHOB.
OcranpHOE JOJDKHO OBITH 3alMCaHO CBOMMH ciioBaMu. Kaxkaomy oOydaromemycs HEoO0XO0IUMO
BBIPa0OTaTh M MCIOJIH30BATH JOIYCTUMBIC COKPACHHS HAauOo0JIee PacpOCTPAHEHHBIX TEPMUHOB H
TMOHSITHH.

B KOHCIEKT cieAyeT 3aHOCHTh BCE, YTO MpEMoAaBaTelb MHIIET Ha JOCKe, a TaKKe
peKOMeHI[yeMbIe CXCMBbI, Ta6J'II/II_II)I, ):[I/IanaMMI)I nuT.ao.

Hanucanne KOHCIEKTa JIGKIMHA: KPaTKO, CXEMAaTH4HO, MOCJIeN0BaTeIbHO (HUKCUPOBAThH
OCHOBHBIC IIOJIOXKEHHS, BBIBOJBL, (QOpMYTUpOBKU. (OO00OIIEHNs; TOMEYaTh BAXKHBIC MBICIH,
BBIICIIATH KIFOYEBBIC CJIOBA, TSPMUHBI. [IpOoBepKa TEPMHHOB, MOHATHI C TIOMOIIBIO SHIIMKIIONCANH,
CIIOBapeH, CIPAaBOYHHKOB C BBHIMHCHIBAHUEM TOJIKOBaHWN B TeTpaas. (OO003HAYUTH BOMPOCHI,
TepMI/IHBI, MaTepI/IaJ'[, KOTOpI;IfI BBI3bIBACT prI[HOCTI/I, IIOMCTUTL U IIOIIBITATHCA HaﬁTH OTBCT B
pexoMeHayemMol nuTeparype. Ecim camocTosITenbHO HE ymaeTcs pa3oOpaTrbes B Marepuaie, To
HEOOXOMUMO ChOPMYIUPOBAaThH BONPOC W 3aJaTh MPEMOAABATENII0O Ha KOHCYJbTAIlMU, Ha
11a00paTOPHOM 3aHSATHH

[IpakTnueckoe
3aHATHE

[TpakTHyeckoe 3aHATHE — BUJ ayIUTOPHBIX y4eOHBIX 3aHATHH, LeJeHanpaBlieHHas popma
OpraHM3alK y4eOHOTro Tpolecca, IpU pealn3aliyd KOTOpOH oOydaromuecs 1o 3aJaHHi0 U IO
PYKOBOJCTBOM IIperoJaBaTeNs BBIIOJHAIOT IpakTHYeckue 3anaHus. [IpakTuueckue 3alaHus
HalpaBlieHbl Ha YIiayOJeHHEe HayYHO-TEOPETHYECKMX 3HAaHMH ¥ OBJIAJCHUE OINpPECICHHBIMU
METOJaMH pa6OTBI, B IPOHECCE KOTOPBIX BBIpa6aTI)IBaIOTC${ YMEHHA W HABBIKU BBITIOJIHCHUSA TCX
WM MHBIX YYeOHBIX AeicTBHI B TaHHOH cdepe Hayku. [IpakTHdeckue 3aHATUS Pa3BUBAIOT HAYYHOE
MBIIIJICHUE W PCYb, IO3BOJIAIOT IMPOBECPUTH 3HAHUA 06yqa101111/1xc;1, BBICTYIIAIOT KaK CpEACTBa
ONlepaTUBHON OOpaTHO CBA3W; ILeib MNPAaKTHYECKUX 3aHATUH — yrIyOusaTh, pPaCIIUPSTH,
JICTATU3UPOBATh 3HAHUS, IOJydCHHBIE Ha JIEKIHMH, B 0000IIeHHOW (opMe M COJEeHCTBOBAThH
BBIPa0OTKE HABBIKOB MPO(ECCHOHATIHHOM ESTETHHOCTH.

Ha npakTHyeckux 3aHATHSIX IOAPOOHO  paccMaTpUBAIOTCS  OCHOBHBIE — BOIIPOCHI
JUCHUITIINHBI, pa361/1pa}0TCﬂ OCHOBHBIC THUIIBI 3aJa4. K KOXIOMY IMPAaKTUYCCKOMY 3aHATHUIO CIICAYET
3apaHee CaMOCTOSTENFHO BBIIOJHUTH JOMAIIHEe 3aJaHhe M BBIYYHTb JICKIHOHHBIA MaTepHanl K
cnenyromeil Teme. CUCTEMaTH4ECKOE BBINOJHEHHUE JOMAIIHUX 3aaHuil 0043aTeNbHO U SABILIETCS
B)XHBIM (haKTOPOM, CIIOCOOCTBYIOIIHM YCHEIIHOMY YCBOCHHIO JTUCIUILIHHEL

JlabopaTtoproe
3aHATHE

OCHOBHOM IIETIBIO JTA0OPATOPHBIX PadOT SBISETCS TEOPETHIECKOe 000CHOBAHNE, HATIISAHOC
W/WIH  DKCIIEPUMEHTAFHOS TOJTBEPIKICHUC W/WIM MPOBEPKA CYIIECTBCHHBIX TEOPETHUYCCKUX
MOJIOKEHHI (3aKOHOB, 3aKOHOMEPHOCTEW) aHauu3 CYIIECTBYIOIIMX METOAUK M METOJOB HX
peanu3anuy 1 T.1.

Hcxons u3 nienu, coaepkaHueM J1adopaTOpHBIX paboOT MOTYT OBITh:

- 9KCIIEPUMEHTANIbHAS TIPOBEPKa (POPMYII, METOIUK PACUeTa;

- IPOBEZICHHE HATYPHBIX U3MEPEHHUI CBOWCTB, pab0YHX MapaMeTpoB, PEXKUMOB pabOThl MPU
TTOMOIIIH JTA0OPATOPHOTO 0OOPYIOBAHUS W/WIN CTEHAOB M MaKETOB;

- O3HAKOMJICHHE, aHAJIN3 U TCOPETHUCCKUE BBHIKJIAIKH 10 YCTPOUCTBY, MPUHIIAITY ACHCTBHUS U
croco0am 00CITy)KMBaHUsI alllaparoB, AeTajell MalliH, MEXaHU3MOB, HPOLECCOB MTPOTEKAIONINX B
HUX TIPU 3TOM H T.II.;

- HarnsaHas rpaduueckas WHTEPIIpeTalusl YepTexeid, cxeM, 0O0beMHBIX MOBEPXHOCTEH U
T.J1., BOCIIPOHM3BOJMMEIX C IIOMOIIBIO CHECIHATH3UPOBAHHOTO IIPOTPAMMHOTO 00ECIICUCHNS;

- VMMHTALMOHHOE MOJEIMPOBAHUE IPOLECCOB, IPOTEKAOUIMX B CIOXKHBIX XUMHYECKHX,
(bu3MUECKUX, MEXaHHMUYECKUX, JICKTPUICCKUX U MP. 00BEKTaX;

- YCTaHOBJICHHE M TIOJATBEpP)KACHHE 3aKOHOMEpHOCTEeH (IIyTeM CpaBHEHHs IPOBEICHHOTO




SKCIIEPUMEHTA M PACCUYNTAHHBIX 3HAYCHUH) U T.11.;

- O3HAaKOMJICHHE C METOJHMKAMH IIPOBENCHUSI SKCIEPHMEHTOB, HArJISAHBIM YCTPOMCTBOM
CTEH/I-MaKEeTOB H Mp.;

- YCTaHOBJICHHE CBOMCTB BEIIECTB, MX KAYECTBEHHBIX M KOJIMUYECTBEHHBIX XapAKTEPHUCTHK;

- aHaJIU3 pa3JIMYHBIX XapaKTEPHCTHK MPOLECCOB, B TOM YHCJIE MPOU3BOJCTBEHHBIX M WHBIX
MIPOIIECCOB;

- pacueT MapamMeTpoB pAa3IMYHBIX SIBICHUH M IPOLECCOB, CMOJEIUPOBATH KOTOpHIE HE
BO3MO’KHO B PEaJIbHBIX YCIOBUSX (HapUMep, YpE3BbIUAiHbIE CUTYalluu U IIp.);

- HaOJIOJICHNE Pa3BUTHS SABICHHUH, IPOIIECCOB H JP.

JlomyckaeTcsi mHOE cojepaHue J1abopaTOpHBIX paboT, ecau 3To OyaeT crmocoOCTBOBAThH
peanu3anuy nenei 1 3a1ad JUCHUIUIMHBL 1 (POPMUPOBAHUIO COOTBETCTBYIOIINX KOMITCTEHIIUH.

[To xapakTepy BBIIOJIHSIEMBIX Ja00PATOPHBIX PA0OT BO3MOXKHBI:

- O3HaKOMHTENBHBIE  pabOTHI, UCTIONB3YEMbIE ISl 3aKpPEIUICHUS  M3Y4CHHOTO
TEOPETHYECKOTO MaTepUaIIBI;

- aHAJUTHYCCKHE PaOOTHI, UCIOJb3yeMbIC IS MOIyYCHHS HOBOM HMH(pOpPMAIUS HAa OCHOBE
(opMaIN30BaHHBIX METOJIOB;

- TBOpYECKHE PabOTHI, OPHEHTUPOBAHHBIE HA CAMOCTOSTENIbHBIN BBIOOD MOIXOA0B PELICHUS
3azad.

[Ipu BIMONIHEHNN 00YUYAIOIIUMHUCS JIAOOPATOPHBIX pabOT ClIEAYeT YUUTHIBATh, YTO HApsLy C
OCHOBHOH IIEJIBIO - TOATBEPKACHUEM TEOPETHUECKHUX MOJI0KEHHUH - B XO/I€ BBITIOJIHCHUS 3aJaHUH y
oOydaromuxcsi  pOpPMHUPYIOTCS JIOTIOJIHATENIbHBIE  IPaKTUYEeCKHE HaBBIKM OOpalieHus ¢
HOpMaTHMBHO-TeXHUYEeCKON nokymeHTtauuei, WEB u Internet pecypcamu u T.A4., a TaKkKe yMEHUA
paboThl C pa3NMYHBIMH MaKeTaMH, NPHOOPaMH, YCTAHOBKaMH, Ja0OPAaTOPHBIM 00O0pPYIOBaHHEM,
anmmapatypoit, 1K, IIO u T.n.,, KOTOpblE MOTYT COCTaBISTh YacTh NPO(ECcCHOHATBHON
MIPAaKTHYECKOIl TOATOTOBKH, W  HAyYHO-HMCCIIEAOBATEIBCKHE YMEHMS (WCKaTh, HaONIOAATH,
CpaBHMBaTh, aHAIM3UPOBATh, YCTAHABIMBATH 3aBUCHMOCTH, MOJICIIUPOBAThH, JICJIaTh BBIBOJBI M
0000IIeHNs, CAaMOCTOSITEIFHO BECTH HCCIEIOBaHHE, OQOPMIIATH PE3yAbTaThl M T.I.), a TaKKe
IIPOEKTHO-M3BICKATEIILCKIE, MPOOJIEMHO-TIONCKOBBIE, ITPOOJIEMHO-/ICSTENbHOCTHBIE W HHBIE
YMEHMSL.

B memnsx peanu3annuy KOMIIETEHTHOCTHOTO MOJXO/a MPH IPOBEICHUN J1a00PaTOPHBIX padoT
UCIIOJIL3YIOTCS aKTHBHBIE W HMHTEPaKTHBHBIE (GOPMBI UX TpoBeAeHHs (oOydaroniye (QUIbMBI,
NIPE3eHTAlM,  JEJOBbIEé  WIPBL, pa300p KOHKPETHBIX CHUTYallMd 10 HWTOTaM IIPOBEACHHS
nabopaTropHOil pabOThl, MHIMBUAYaIbHBIE TBOpPYECKME 3aJaHusi M T.I.) B COYETAHHUH C
BHEAYIUTOPHOU padOTOH Ui POPMHUPOBAHUS U PA3BUTUS KOMIIETCHINI 00yJarOITiXCs.

JlaboparopHas paboTa sIBISETCS TAKMM BHIOM Y4EOHOTO 3aHATHSI, KOTOPHIH ITPOBOANTHCS B
CliecuaJIbHO OTBCACHHOM IIOMCUICHHH. HHS{TCS{ 3aHATUA HE MCEHEC JIBYX YacCOB. KpOMe
CaMOCTOATENIFHOM PabOThl 00yJaromuxcsi, HEOOXOIMM M MHCTPYKTaXX IIperojaBaTreseil, a Takke
COBMECTHOE 00CY)X/ICHUE BBIOJIHEHHOH PadOTHI.

IIpexxne, yeM NPUCTYIHTH K JTaOOpaTOPHBIM 3aHATHAM, OOydYarOIIMMCS HE0O0X0AUMO
MOBTOpUTH TeopHro. Kaxmas maboparopHas paboTa OCHalleHa METOAWYECKHMH YyKa3aHHsIMHU,
pa3paboTaHHBIMHU NPETIOJABATENSIMH, BEAYIIUMH AUCIUTUINHY.

JlabopatopHble pabOTBl MOXXHO YCIOBHO pa3JeiWTh Ha HECKOJBKO BHJIOB TaKHX, Kak
PEOPOAYKTUBHBIC, TIOUCKOBBIE W YaCTUYHO-ITIOMCKOBBIC. HpI/I MMPOBCIACHUN PEIPOAYKTUBHBIX
nmabopaTopHBIX  paboT  oOywaromiyecss IOJB3YIOTCS  HOJAPOOHBIMH — MHCTPYKLMSAMH,  TI'Zie
chOpMYIIMPOBAHBI: 1€ JTA00PATOPHOH PabOTHI, 0OBSICHEHHsI (TEOPHS, TIIaBHBIC XapaKTEPUCTHKH),
o0opynoBaHHWe, ammapaTrypa, OMHCAHHWE MAaTEepPHANOB, TOPSNOK BBHITONHEHHUS padoT, TaOIHIIEL,
BBIBO/IbI, KOHTPOJIbHBIC BOIIPOCH! M HY>KHas JINTEpaTypa.

IIpp  9acTHYHO-TIOMCKOBBIX JTa0OpaTOpHBIX paboTax oOT oOydarommxcs TpeOyroT
CaMOCTOSATENIFHOTO IIO/IX0/la K BBINOJHEHUIO 3aJaHus, TO €CTh MM HEOOXOIUMO CaMHM
OCYIIECTBIISATH ACHCTBHUS, MOAOMPATh CIPABOYHYIO U CIELHUATIbHYIO JINTEPATYPY U APYTOE.

[Ipr momckoBBIX 7TaOOPATOPHBIX paboTax oOydaromuecs CaMH PEHIAlOT HOBYIO JUIS HHX
npo0eMy, pyKOBOJICTBYSICh TOJILKO CBOUMH TEOPETUIECKUMH 3HAHUSIMH.

KauectBennas maboparopHas paboTa mpeacTaBisieT coboil coOIoAeHNe BCEX TPEX METOANK,
Korga oOydaromuiics, omnupasch Ha COOCTBEHHOE MHEHHE W B3IJIIBI  IperojaBarelnei,
npopabateIiBaeT MpoOIeMy U HAXOUT PEIIeHUsI.

[Tomumo Bcero mpouyero, JiabopaTopHble pPabOTHI MOTYT NPOXOAWUTH B TPEX BapHaHTaX:
(poHTaNILHBIE, TPYIIIIOBHIC U HHANBUIyaIbHBIE.

®ponTanbHas 1aboparopHas paboTa 3aHUMAET BCEX 00YYAIOIIMXCS IS BHITIOIHEHHS OJHOH
Y TOM ke paboThl.

I'pymmoBas gopma opraHuzaryu Ja0OpaTOPHBIX pabOT MpennoyaraeT, 4To oOydarouruecs
COOMpAIOTCs B TPYIILy M3 HECKOJBKHX YENIOBEK M JIETAal0T COBMECTHO 3anaHue. VHnuBHyambHas
¢opma, TOBOpHT cama 3a ceOs, OOyJaromuiicss B 3TOM CIlydae aHAIM3HPyeT WH(POPMAIIHIO
CaMOCTOSATEIBHO.




OTYer MO BBIIOJIHEHUIO na60paToprIx pa60T BBITIOJIHACTCS B OTIACIBHOM TeTpaau,
MPOBCPACTCA MMPENOAABATCIICEM U BO3BpAIlIaCTCsA 06yanOH1€MYC$I.

CamMocTosTeapHas
pabota

OOyyeHne 10 JUCHUIUIMHE IIpeIyCMaTpUBAeT aKTUBHYIO CaMOCTOSTENBHYIO paboTy
oOyuaromerocs. B pasnmene 4 paboueil mporpaMmbl, KOTOpbIii HasbiBaeTcss «CTpyKTypa u
COoJIep’KaHne JIMCHUIUIMHBDY, BCE Yachl CAMOCTOSTEIBHOW pabOTHI pacHHcaHbl MO0 TeMaM H
BonpocaM. OOydatomuiicss u3ydaer y4deOHBI Marepuall M €ClM, HECMOTpS Ha HW3Y4YEHHBIH
MaTepHall, 3aJaHusl BBIIIOIHUTh HE YHACTCs, TO B 00A3aTEIBHOM IMOpsIKE HEOOXOIMMO MOCETUTH
KOHCYJIBTAIMIO IPETIOIaBaTesl, BEAYILEr0 MPAKTUUECKNE 3aHATHS W/UIIM KOHCYJIBTALHUIO JICKTOPA.

CamocrosTenpHas paboTa 00y4aIOIIErocsl SBJISETCS OCHOBHBIM CPEICTBOM OBJIAJICHUS
y4eOHBIM MaTepuajoM BO BpeMs, CBOOOJHOE OT O00s3aTeNbHBIX y4EOHBIX  3aHATHH.
CamocrosTensHas paboTa oOydaromerocs HaJ YCBOGHHEM Y4eOHOTO Marepuaga MOXKET
BBIMOJIHATECS. B OMONMOTEKE, ayIUTOPUAX UL CaMOCTOSTEIbHON pabOTHI, a TaKXKe B JOMAIIHUX
YCIIOBUSX. YUeOHBIH MaTepuall JUCLHUIUIMHBI, IPEyCMOTPEHHBIH y4eOHBIM IUIAHOM, JUISl YCBOCHUS
oOyJaromuMcs B TIPOIECCE CAMOCTOSATENBHOW pabOThI, BBIHOCHTCSI Ha IPOMEKYTOUHYIO
aTTeCTallMI0 Hapsily C YYeOHBIM MarepuasioM, KOTOPBIH pa3pabaThIBAICS TPHU TPOBEACHUH
y4eOHBIX 3aHSATHH.

ConepkaHre caMOCTOSITENbHON paboThl 00yJatonIerocs onpenesercss yaeOHoH nporpaMMoin
JUCHUIUIMHBI, METOANYCCKUMU MaT€prajiaMy, 3alaHUAMU U YKa3aHUAMU IIPETIoJaBaTeIs.

CamocrosTenpHas paboTa 0OYJaOIIMXCS OCYIIECTBIIETCS B ayAUTOPHONH W BHEAyTUTOPHOM
dopmax

Kommieke yueOHO-METOMUECKUX MaTepHajoB IO BCEM BHJAM Y4eOHOW JesTeIbHOCTH, MPEIyCMOTPEHHBIM
pabodeii mporpamMMoOil IUCIMIUINHBI, Pa3MENICH B 3JEKTPOHHOW WH(POPMaIHOHHO-0Opa3oBatenbHOM cpeae 3a0lKT
NpIl'YIIC, noctynHO# 00y4aronieMycs uepes3 ero JIMUHbIIH KaOUHeT




Hpunoxkenune Ne 1 k padoueii mporpamme

®OH/I OHEHOYHBIX CPEJICTB

JJIA IIPOBEACHUSA TCKYIICI0 KOHTPOJIA YCII€EBAEMOCTH
u HpOMeH(yTO‘IHOﬁ arreCraguu 1o JMCumIlJImMHe



1. O0mme noJio:KeHust

@OHJI OLEHOYHBIX CPEACTB SBISETCA COCTABHOM YacTbl0 HOPMATHUBHO-METOIUYECKOTO
o0ecrieueHns CHCTEMbI OIICHKH KaueCcTBa OCBOSHHUS 00yJaIOMMMUCS 00pa30BaTEILHOM MPOTPAMMBL.

@OoHIBl OIEHOYHBIX CPEACTB TMpeJHA3HAYeHBl JUIA HWCIOJB30BaHUA  OOydYaIOIUMHUCH,
npenojaBaTesiiMU, aJAMUHUCTpauued MHcTuTyTaa, a Tak e CTOPOHHUMH O0O0pa3oBaTeIbHBIMU
OpraHM3alUsIMU ISl OICHMBAHHUS KAadyeCcTBA OCBOEHUS O0pPa30BaTEIbHOW MPOrpaMMbI U YPOBHSA
c(hOpMUPOBAHHOCTU KOMITETCHIIMI Y 00yJarOmInuXCsl.

B cooTrBercTBUU ¢ TpeOOBaHUSIMHU JEHCTBYIOIIETO 3aKOHOAATENHCTBA B cepe oOpasoBaHus,
OIICHOYHBIE CpeacTBa npeacrapistorcs B Buae @OC miig npoBeeHUs MPOMEKYTOYHOM aTTeCTaIluu
oOyyaromuxcs 1o JUCHUIUINHE, npakThke. C yderoMm aeictByromiero B Mucturyte IomoxkeHus o
dbopMax, MEPUOTUYHOCTH M TOPSIAKE TEKYHIero KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOUHOM
aTTecTalMu oOyyaromuxcs (BbIcIIee o0pa3oBaHHe — OakalaBpHaT, CIELUAIUTET, MAarkucTparypa), B
coctaB ®OC st mpoBeneHHs MPOMEKYTOUHON aTTECTAIIMH 10 JTUCIHMIUIMHE (MOIYJI0), TPAaKTHKE
BKJIIOYAIOTCA OILICHOYHBIE CpeAcTBa JJIsI TPOBEACHMS TEKYIIEro KOHTPOJISI YCIEBA€MOCTHU
00 yJaroImxcsi.

3agauamu OOC sBRSAIOTCS:

— OLIGHKAa JOCTIKEHUN OO0y4arommxcs B MPOLECCe U3yYeHUs AUCHMILTUHBI (MOIYINsi) WU
MIPOXOXKJICHUSI TIPAKTUKU;

— obecrieyeHNEe COOTBETCTBHSI PE3y/lIbTaTOB OOy4YeHHs 3aqadaM Oyaymiedl mpodeccuoHaabHOM
NESATETLHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAJAUIIMOHHBIX U BHEJIPEHHWE MHHOBAIMOHHBIX METOJ/IOB
oOyueHusi B 00pa30oBaTeNbHBIH MPOLECC;

— CaMOTIOATOTOBKA M CAMOKOHTPOJIb 00YYaIONINXCS B IPOLIecce 00yUCHHS.

@DOoHJT OLEHOYHBIX CPEACTB CPOPMHUPOBAH HAa OCHOBE KIIIOYEBBIX MPHUHIUIIOB OICHUBAHMUS:
BaJINIHOCTh, HAJIE)KHOCTh, 00bEKTHBHOCTH, 3()(PEKTUBHOCTS.

J111 o11eHKH YpOBHS c(hOPMHPOBAHHOCTH KOMIETEHIIUN UCTIONB3YETCSI TPEXYPOBHEBAsI CHCTEMA!

— MUHUMAJIbHBIN YPOBEHb OCBOCHHUS, 00S3aTEIBHBIN ISl BCEX 00YUYAIOIIUXCS IO 3aBEPIICHUIO
ocoenus OIIOII; naer oOuiee nmpeacTaBIeHUE O BUAE IEATEIHLHOCTH, OCHOBHBIX 3aKOHOMEPHOCTAX
(G YHKIIMOHUPOBAHUS 00BEKTOB MTPO(HECCHOHALHOM JIEATEIHHOCTH, METO/IOB U AJITOPUTMOB PEIICHUS
MPAKTHYECKHX 3a]a4;

— 0a30BbIIl YPOBEHb OCBOCHHSI, MPEBHIIIICHNE MUHUMAJIBHBIX XapaKTEPUCTUK
c(hOpPMHUPOBAHHOCTH KOMIIETEHIIUH; TIO3BOJISIET peliaTh TUIIOBBIC 3a/1a4H, IPUHUMATh
npodecCuoHaNIbHBIC U YIIPABIECHYECKHUE PEIICHUS TT0 H3BECTHBIM aJITOPUTMaM, IIpaBujIaM 1
METOAMKAM;

— BBICOKHH ypOBEHb OCBOCHUS, MAKCUMAJIFHO BO3MOJKHASI BBIPAKEHHOCTH XapaKTEPUCTUK
KOMIIETEHIIN; IpeAnoiaaraeT roTOBHOCTh PEIIaTh MPAKTUUECKHUE 33a4H MOBBIIIEHHOW CII0)KHOCTH,
HETHUIIOBBIC 3aJ1a4H, MPUHUMATH MPOGECCUOHATBHBIC U YIPABICHUYECKUE PEIICHHS B YCIOBUAX
HEIOJHOW ONPEIEIEHHOCTH, P HEJOCTATOYHOM JIOKYMEHTaJIbHOM, HOPMAaTUBHOM U METOJINYECKOM
o0ecreueHu.



2 IlepeyeHb KOMNETEHIUM ¢ YKa3aHUEM 3TANOB UX ()OPMHUPOBAHMUSI.
IHoka3aTem OLeHMBAHUSA KOMIICTCHUMH, KPUTEPHUHU OLEHKU

MOACIIMPOBAHHA.

IIporpamma KOHTPOJIBLHO-0IIEHOYHbIX MEPONIPUATH I

JuctumuHa «Pu3nkay ydacTByeT B GOPMHUPOBAHHH KOMITCTCHITHH
OIIK-1: CnocobeH pemiaTh HMHXKEHEpPHBIE 3a/Jadyd B MPO(PECCHOHAIBHOW NESITEILHOCTH C
WCIIOIb30BAHUEM METOJIOB E€CTECTBEHHBIX HayK,

MAaT€eMaTU4YCCKOIro aHajau3a Hu

o4yHas popma 00yueHus

Hanverosarne OOBEKT KOHTPOJIA Kon HaumeHoBanue
Ne KOHTPOIBHO- (monsTHE/TEM/pa3nen u T.1I. HHIHKATOpa OIIEHOYHOTO CPEJICTBA
OIEHOHHOTO JUCLUTUIMHBIL) SLOCTIbREHIA (dopma nposenenusn*)
MCpOHpI/IﬂTI/Iﬂ KOMIICTCHIIMH
1 cemectp
Pa3zgen 1. Mexanuka. OIIK-1.1, KoHcnekt (mucbMeHHO),
Paznen 2. MonexymsapHas Gpuznka u OIIK-1.2 JTUKTAHT 10 (hopMyIamMm
TEPMOIMHAMHKA. (MMCBMEHHO), 3ammra
1 Texymmmii Paznen 3. DnexTpudecTso. nabopaTopHOii paboTHI
KOHTPOJIb (IMCBMEHHO, YCTHO),
Pa3HOYPOBHEBBIC 3a/1a41
(MMCBEMEHHO), TECTHPOBAHHE
(KOMIIBIOTEPHBIE TEXHOJIOTHH)
Paznen 1. Mexanuka. OIIK-1.1, 3auer (cobecenoBaHuE), 3aUeT —
5 IIpomexxyrounast | Pa3men 2. MonekymnspHas Qusnka u OIlK-1.2 TECTHPOBaHUE (KOMITBIOTEPHEIC
arrecTanms TEPMOIMHAMHKA TEXHOJIOTHH)
Paznmen 3. DnexTpuuecTBo
2 cemectp
Paznen 4. DnexTpoMaraeTu3M. OIIK-1.1, KoHcrekT (mMchMEeHHO),
Pazgen 5. Mexanuueckue u OIIK-1.2 JMKTAHT 10 (popMyram
JIEKTPOMarHUTHbIE KOJIeOaHUS u (THCBMEHHO), 3aIuTa
Texymyii BOJIHBL. BoJTHOBast M KBaHTOBAsI ONITHKA. 71a00paToOpHON PabOTHI
1 KOHTDOIID Paznmen 6. KBaHnToBas MexaHHKa. (TMCBMEHHO, YCTHO),
O®umzuka aroma. OCHOBB  (HU3HKH Pa3HOYpOBHEBBIE 3a/1a4
TBEPJOTr0 Teja. JJIEMEHTHl sICpPHOH (IMCbMEHHO), TECTHPOBAHUE
¢bu3nkn w  QU3UKH  DIIEMEHTapHBIX (KOMITBIOTEPHBIE TEXHOJIOTHH)
YaCTHIL.
Paznen 4. DneKTpoOMarHeTU3M. OIIK-1.1, Dk3ameH (cobeceioBaHue),
Pazmen 5. Mexannueckue | OIIK-1.2 9K3aMEH — TECTHPOBaHHUE
JIEKTPOMAarHuTHBIE  KOJEOaHUS | (KOMIIBIOTEPHBIE TEXHOJIOTUH)
BOJIHEL. BoTHOBAsI 1 KBaHTOBAs ONTHKA.
IIpomexyrounas
2 Pasmen 6. KBanTOBas MexaHHWKa.
arTecTanms

®uzuka aroma. OCHOBBI (PU3UKH
TBEPJOTO TeNa. DIIEMEHTHI AepHON
(hU3KUKH U PU3UKH ITEMEHTaPHBIX
YaCTHII.

*DopmMa npoBeIeHUs] KOHTPOJIbHO-OIIEHOYHOTO MEPOIPHUATHS: YCTHO, TUCBbMEHHO, KOMIIbIOTEPHBIE
TEXHOJIOI'UH.

HporpaMMa KOHTPOJIBbHO-0II€CHOYHBIX MepOl'[pl/IﬂTI/lﬁ

3ao4yHasi (popma 00ydeHust

HaumenoBanue
KOHTPOITBHO- OO0BEKT KOHTPOJIA Kox WHJUKaTOpa HaumenoBanue
Ne OLEHOMHOTO (moHsATHE/TEM/pa3Nen u T.1. JOCTYKEHHUS OIIEHOYHOTO CPE/ICTBA
JUCLUTUIMHBI) KOMIICTEHLIUH (popma mpoBeneHuns*)
MEpONPUATHS
1 KypC 3UMHSIS CeCCHst
Paznen 1. Mexanuka. OIIK-1.1, 3amuTa 1a00paTOpHO PabOTHI
o D— Paznen 2. MonexynsipHas gusnka u OIIK-1.2 (IMCBMEHHO, YCTHO),
1 i TEPMOIMHAMHKA Ppa3HOYpOBHEBBIE 33/1a41
KOHTPOJIb

Paznen 3. DnexrpuuecTBo

(TMCBMEHHO), KOHCIIEKT
(IMCBMEHHO),




JUKTAHT 0 (hopMyliaM
(IMCHMEHHO), TecT
(KOMIIBIOTEpHBIE TEXHOJIOTHN),
KOHTpOJBHBIE paboThI Ne 1
«Mexanukay, Ne 2
«MonekynspHas GpU3UKa.
TepmouHamuka.
DIIEKTPOCTATUKAY»
(TTUCBMEHHO)
Pa3znen 1. Mexanunka. OIIK-1.1, 3ager (cobecenoBaHue), 3a4eT —
2 IIpomexxyrounast | Pa3gen 2. MonekymspHas ¢pusmnka u OIIK-1.2 TECTHPOBaHUE (KOMITbIOTEPHBIC
aTTecTalys TEPMOIMHAMHKA TEXHOJIOTHH)
Paznen 3. DnexTpuuectBo
1 Kypc neTHss ceccust
Paznen 4. DnexTpoMarseTusMm. OIIK-1.1, 3amura 1a00paTOpHON PabOTHI
Pazmen 5. MexaHndyeckue u OIIK-1.2 (TIMCBEMEHHO, YCTHO),
JNIEKTPOMArHUTHBIE  KOJeOaHUs U Pa3sHOYpOBHEBBIE 331241
BOJIHBL. BOJTHOBas M1 KBaHTOBAsI ONITHKA. (IIMCBMEHHO), KOHCIIEKT
Pasnen 6. KBaHToBasg MexaHUKA. (TIICEMEHHO),
Texymii ®dusuka aroma. OCHOBBI HU3UKU 5 cobecenoBanue (YCTHO),
1 KOHTPOITh TBEPJOTO TeJsa. DIEMEHTHI SIIepPHOM JWKTAHT 10 GopMysiam
¢bu3MKK ¥ QU3NKH IeMEeHTapHBIX (IMChMEHHO), TecT
YaCTHII. (KOMITBIOTEpHBIE TEXHOJIOTHH),
KOHTpOJIbHBIE paboTs! Ne 3
«Onexkrpomaraetusm. ONTUKay,
Ne 4 «KBaHTOBasI MEXaHUKA»
(TTCBMEHHO)
Paznen 4. DnexkTpoMarHeTusm. OIIK-1.1, Ox3amen (CobecenoBanue),
Pazmen 5. Mexaandyeckue W OIIK-1.2 9K3aMEH — TECTHPOBAHHE
3JIEKTPOMAarHUTHBIE Kose0aHus u (KOMITBIOTEpHBIE TEXHOJIOTHH)
BOJIHBL. BOJTHOBAsI M KBAaHTOBAsI ONTHKA.
2 Tpomexyronas Paznen 6. KsanrtoBas mexaHHKa.
aTTecTanus
®uszuka atoma. OCHOBBI GUUKU
TBEPJOTO TeJa. DIEMEHTHI SIepHOM
¢bu3uKu U QU3MKK SIIEMEHTAPHBIX
JACTHIL.

*d)opMa MPOBCACHUA KOHTPOJIbHO-OLICHOYHOI'O MCPOIIPUATHUA. YCTHO, IMCBMEHHO, KOMITBIOTCPHBLIC
TCXHOJIOI'HH.

Onucanue nmoka3sareJieid 1 KpuTepueB OlleHUBAHUS KOMIIETEeHIIH
HA Pa3jIMYHbIX 3Tanax ux ¢popmupoBanus. OnucaHue MKAJ OeHUBAHUSA

Kontponp kauecTBa OCBOCHHUs AUCIHUIUIMHBI BKIIOYACT B Ce0s TEKYIIMH KOHTPOJIb
YCIEBAEMOCTH U MPOMEXKYTOUHYI aTTecTaluio. TeKylmMil KOHTPOJb YCIEBAEMOCTH U
MPOMEXKYTOUHAsI aTTECTAllMsl OOYYalOIIUXCSl TMPOBOMASTCS B IEJAX YCTAHOBJIEHHUS COOTBETCTBUS
JTOCTIKCHH 00yJarOIIUXCs MMOATAITHBIM TpeOOBaHMsIM 00pa30BaTeIbHON TPOrpaMMbl K pe3yabTaTaM
oOyueHust 1 OpMUPOBAHUS KOMIIETEHIIUH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOWM BHJI CUCTEMAaTUYECKOW IPOBEPKHU 3HAHUU,
YMEHHUN, HaBBIKOB OOyYaromuxcs. 3ajada TEKYIIETO KOHTPOJII — ONEPAaTHBHOE M PETYJspHOE
yIpaBiieHuE y4eOHOH AeATeIbHOCThIO 00YYAOLINXCSl HA OCHOBE OOPAaTHOM CBSI3U U KOPPEKTUPOBKH.
Pe3ynbTaThl OLICHUBAHUSL YYUTHIBAIOTCS B BUAE CPEAHEN OLEHKHU IPU MPOBEACHUM MPOMEKYTOUYHOU
aTTEeCTallUH.

Jl1st orieHUBaHMS PE3YNIbTaTOB O0YUCHUS MCTIONB3YeTCs YeThIpexOauibHas MIKaia: «OTIUIHOY,
«XOpOIIO», «YAOBICTBOPUTEIBHO», «HEYJOBICTBOPUTEIBHO» W/WIKM JBYXOaIpHAs —IIKaua:
«3aYTCHO», «HE 3aYTCHO.

[lepeyeHb OLIEHOYHBIX CPEACTB, UCHIOIB3YEMbIX JJIsI OLIEHUBAHMS KOMIETECHIIUN HA PA3IMYHBIX
sTanax ux (GOpMUPOBAHUS, a TAK KE KpaTKas XapaKTEPUCTHKA ITUX CPEJCTB IMIPUBEIICHBI B TAOJIHIIC




HanmenoBanune
OLIEHOYHOT'O
cperncTBa

Kpatkas xapakTepucTHKa OLIEGHOYHOT'O CPEICTBA

IIpencraBnenue
OLIGHOYHOT'O CPEJICTBA B
DOC

KonTponrnas
pabora (K)

CpencTBO IPOBEPKH YMEHUH NPUMEHSTH MOIydYCHHBIC 3HAHHS
JUId pelIeHts 3aJa4 ONPeJeICHHOTO TUIIA [T0 TEME UM Pa3lely.
MoskeT OBITH WCHONB30BAHO Ul OIEHKHA 3HAHUA W yMEHHA
o0Oygaromuxcs

Tunosoe 3afganue s
BBITIOTHEHUS
KOHTPOJILHOH paboTHI

Koncnekr

OcoO0blif BHJ TEKCTa, B OCHOBE KOTOPOTO JICKUT aHAINTHKO-
CHHTETHYECKasi mepepaboTka WHPOPMAINU IEPBOMCTOYHHKA
(ncxomHoro Tekcra). Llenb 3TOH AeATETBHOCTH — BBISIBICHHE,
cucreMaTu3anys u 0000meHne (C BO3MOXXKHOW KPUTHUECKON
OIICHKOH) HamboJee IMEHHOW (I KOHCIEKTHPYIOIIETO)
nH(opMaIUu.

Mosker OBITH HCHONB30BAHO JUIA OICHKW 3HAHWH, yMEHHH,
HaBBIKOB U (MJIM) ONBITA AEATEIHHOCTH 00YyJaIOINXCsl

TeMBI KOHCTIEKTOB

JuKTaHT 1o
hopmymam

CpencTBO NPOBEpKH 3HAHHA OCHOBHBIX ()OPMYN M 3aKOHOB
¢busuky.
MookeT ObITh HCHOJIB30BAaHO JJIsl OLCHKU 3HAHUH 00yYaromuxcs

[epeuens hopmyn
(BOTIPOCOB) 1O TeMaM
JHCIATUTHHBI

PasnoypoBHeBbIe
3aa4n

Paznuyator 3amaun:

— PEHpOLYKTUBHOI'O YpPOBHs, IIO3BOJIAIOLIME OLEHUBATH U
JMarHOCTUPOBATh 3HAHUE (PaKTHUECKOTO Marepuana (0a30BEIC
MOHSATHS, AQNTOPUTMBI, (aKThl) ¥ YMEHHE IPaBUIBHO
WCTIOJNF30BATh CHENHANBHBIE TEPMUHBI U TIOHATHS, y3HaBaHWE
00BEKTOB M3y4eHHS B paMKax OIPEIEJICHHOrO paszeia
JUCIHTUIAHEI,

MOJXKET OBITh WCIIOJF30BAHO [UISA OICHKH 3HAHWH W YMCHUU
00y4JaroIuXCs;

— PEKOHCTPYKTUBHOTO YPOBHS, MO3BOJIAIOIINE OIEHUBATH M
JAUarHoCTupoBaTrb YMCEHUA CHUHTC3UPOBATH, AHAJIU3UPOBATD,
0000mare (akTHUIECKHi W TEOPETHUECKH MaTepuanl ¢
(hopMynMpoBaHMEM KOHKPETHBIX BBIBOJOB, YCTaHOBJIEHHEM
MIPUYUHHO-CJIEICTBEHHBIX CBA3EH;

MOXET OBITh WCHOJIB30BAHO JUIS OICHKW 3HAHWH, YMEHHH,
HaBBIKOB U (WJIM) OTIBITA AEATEIHHOCTH 00yJIarOIINXCS;

— TBOPYECKOTO YpPOBHS, TO3BOJIIONIME OLEHUBATH U
JIMarHOCTUPOBATh YMEHUS, HHTETPUPOBATh 3HAHMS Pa3IMUHBIX
obmacreil, apryMeHTHPOBATh COOCTBEHHYIO TOUKY 3PCHUS;
MOXET OBITh WCHOJIB30BAHO JUIS OICHKWM 3HAHWH, YMEHHH,
HABBIKOB U (MJIM) ONBITA JESITEIHHOCTH 00yJIarONTHXCS

Tumnosslie
Pa3HOYPOBHEBBIC 33]1a41

TectupoBanue
(KOoMIIBIOTEpHBIE
TEXHOJIOTHH)

CucreMa CTaHAAPTH3UPOBAHHBIX  3aJaHHM, IO3BOJISIOIIAS
aBTOMATHU3UPOBATh MPOIEAYPY HU3MEPEHUS YPOBHS 3HAHUH H
YMEHUH 00yJaroierocs.

Mosker OBITH HCHONB30BAHO JUIA OIICHKH 3HAHWHA, yMEHHH,
HABBIKOB U (WJIM) OTIBITA JICSITEIBHOCTH 00YJIarOIUXCS

DoHp TeCTOBBIX 3aJaHUN

3amuTa
nmabopaTopHOit
paboTsI

CpencTBo, TO3BOJIAIONICE OICHUTh YMEHHE OOYYarOIIerocs
MUCBMEHHO  W3Jararb  CyThb  IIOCTaBJICHHOW  3aJadd,
CaMOCTOSTEIBEHO TPUMCHSTh CTaHIAPTHBIC METOIBI PEIICHHS
MOCTaBJICHHOM 3aJa4d C UCIOJIb30BAHUEM HMEIOIIecs
nabopaTopHO!  0a3bl, MPOBOJUTH aHAIU3  MOJYYCHHOTO
pe3yibTata paboThI.

MosxeT OBITh HCIONB30BAHO IS OLEHKH YMEHHUH, HABBIKOB H
(MK OTIBITA JICATEIBHOCTH O0YUAIOIINXCS

Oo6pazen 3aganus Ui
BBITOJTHEHHS
nmabopaTopHOil pabOTH U
MIPUMEPHBIA NIepeYeHb
BOIIPOCOB JUIS €€ 3aIUThI

3auer

CpeacTBo, MO3BOJSIONIEE OIIEHUTh 3HAHUS, YMEHUSI, HABHIKOB U
(Wr) OTBITA AEATENBHOCTH 00YJAIOMIETOCs M0 TUCIUTLINHE.
MoeT OBITh HUCIOJI30BAHO Ui OLCHKU 3HAHWN, YMCHHU,
HAaBBIKOB M (WJIM) OTIBITA AEATEIHLHOCTH 00yJaIONTIXCS

Ilepeuens TeOpeTUUECKUX
BOTIPOCOB H THUIIOBOE (BIE)
MpaKkTUIecKoe (ue)
3aaHue () K 3a9eTy

Tect —
MPOMEXYTOYHAsT
aTTecTalys B
dhopme 3aueTa

CucrtemMa  aBTOMAaTH3MPOBAHHOTO KOHTPOJsI ~ OCBOEHUS
KOMICTCHIMI (4acTH KOMIICTCHIUI) OoOyJaromumcs 1o
JIUCITUTUTMHE c HCIOJIb30BaHUEM nH()OPMAITMOHHO-
KOMMYHHKAI[UOHHBIX TEXHOJIOTHH.

MoykeT OBITh HCIOJIb30BAHO Uil ONECHKH 3HAHWN, YMCHHH,

DoHp TeCTOBBIX 3aJaHUN




HAaBBIKOB U (MJIM) ONBITA ACSITEIHHOCTH 00yJIarONIUXCS

9 DK3aMeH

CpencTBo, MO3BOJIAIONIEE OLICHUTh 3HAHUS, YMEHUS, HABBIKOB U
(unn) omBITa IEATENBHOCTH 00YYAIOMErocs 0 JUCIUILIHHE.
Moxer OBITH HCIONB30BaHO JUI OLECHKHA 3HAHUH, YMEHHH,
HAaBBIKOB U (MJIM) ONBITA AESITEIHHOCTH 00YJarONIUXCS

IlepeueHp TeOpETUUECKUX
BOTIPOCOB H TUIOBOE (BIC)
MpakTuieckoe (ue)
3amaHue () K 9K3aMCHY
(obpas3ery
9K3aMEHAIIMOHHOTO
Ouiera)

Tect —
MIPOMEXKYTOUHAs
aTrrecrauusa B
(hopme 3x3amMeHa

10

Cucrtema  aBTOMATU3HPOBAHHOTO  KOHTPOJS  OCBOCHHS
KOMIETEHIMH (YacTH KOMIIETCHIWH) O0OydJarommuMcs TI0

JIACIUILINHE

KOMMyHI/IKaI_II/IOHHI)IX TCXHOHOFHﬁ.
Mosxer OBITH HCHONB30BAHO JUIA OIICHKH 3HAHWHA, yMEHHH,
HaBBIKOB U (MJIM) ONIBITA AESATEIBHOCTH 00y4aIOINXCS

HCIIOJIb30BAHUEM HHq)OpMaHHOHHO -

q)OHI[ TCCTOBBIX 3aZ[aHHﬁ

KpuTtepun u mkajbl OieHUBAHNS KOMIIETEHIIUI B pe3yJibTaTe U3y4YeHus: PU3NKu
NPHU NPOBeIeHUH NMPOMEKYTOYHOM aTTecTalMu B (popme 3aueTa U IK3aMeHa.
IIkaja 1151 OLeHUBAHUA YPOBHS OCBOCHHMSI KOMIIETEHIIM I

IIIkane1 oieHUBaHUS

Kpurepuu oueHuBanus

YpoBeHb
OCBOCHUS
KOMIICTEHIIUHN

«OTIIMYHO»

«XOopomo»

«3avYTCHO»

«YHOOBJIETBOPUTECIBHO»

OO6yuatomnuiics MpaBUILHO OTBETHII Ha
TEeopeTHuueckre BOmpochl. [lokasanm OTJIMYHBIC
3HaHHWA B  paMKax yd4eOHOro  MaTepuana.
HpaBI/IJ'H)HO BBITIOJTHWUJI TPAKTUYCCKUE 3aJlaHus.
[oka3asn OTIMYHBIC YMEHUS U BIAJICHUS] HABBIKAMU
MPUMCHCHHS TIOYYCHHBIX 3HAHUUA M YMCHHU MPHU
peLIeHUH 3aj1a4 B paMKax y4eOHOTro Mmarepuala.
OTBETHI HA BCE JIOMOJHUTEIBHBIC BOIPOCHI

Brrcoxmnit

OOyuaromuiics ¢ HEOOJBIIUMH HETOYHOCTSIMU
OTBETHJI Ha TeopeTHdyeckue Bompochl. Ilokazain
XOpOIME 3HaHUS B paMKax y4yeOHOTO Marepuana.
C  HeOONBIIMMH  HETOYHOCTSMH  BBIMIOJHMII
npaKkTHYeCKue  3aiaHus. [loka3anm — xopoiue
YMEHHS W BJAJCHUS HaBbIKAMU IPHUMEHEHUS
[IOJIyYEHHBIX 3HAHUH M YMEHUH IpPHU PELIECHUU
3aJa4 B paMKax yueOHoro matepuana. OTBETHI Ha
OOJIBIIMHCTBO JIONOJIHUTENbHBIX BOITPOCOB

bazoBwrit

OOy4aromuiicsi ¢ CYIIECTBEHHBIMH HETOYHOCTSIMU
OTBETHJI Ha TeopeTHyeckue Bompochl. Ilokazan
YAOBJIETBOPUTCIIBHBIC 3HAHHUA B paMKax y‘Ie6HOFO
marepuasna. C CyIIECTBEHHBIMH HETOYHOCTSIMH
BBINOJIHWI ~ TpakTH4yeckue 3afgaHus. [lokazan
YIOBJICTBOPHUTEIIHHBIC YMEHUS M  BIAJCHUS
HaBbIKAMH TPUMEHEHUS IIOJYYEHHBIX 3HAaHUM W
YMEHUH TIpH pelIeHHH 3ajad B paMKax y4eOHOro
Matepuana. JlomycTHJI MHOTO HETOYHOCTEH mpH
OTBETE Ha JONOJIHUTEIILHBIE BOIIPOCHI

MuHuManbHBIN

«HCYAOBJICTBOPUTCIIBHO»

«HEC 3a4YTCHO»

OOyyarommiicsi TMPH OTBETE Ha TEOPETHUYECKUE
BOMPOCHI U TIPU BBINOJIHCHUH MPAKTHYSCKUX
3alaHUii  TPOJEMOHCTPUPOBA  HEIOCTATOYHBIN
YPOBEHb 3HAHHMI U YMEHHI TPH PELICHUU 337134 B
pamkax ydeOHOro Marepuana. [Ipu OTBeTax Ha
JIOTIOJIHATENbHBIE  BOMPOCHI  OBUIO  JIOMYIICHO
MHOJKECTBO HENPABIIBHBIX OTBETOB

Komnerenuuu He
chopMUpOBaHEI

Tect — mpomexyTouHast aTTecTarys B popMe 3adera:

[IIxana oneHUBaHUA

Kpurepun oneHnBanus

«BadyTCHO»

OOyuarommiicst BepHO oTBeTHa Ha 70 % m Ooslee TECTOBBIX 33aaHUH INPHU MPOXOXKICHUU

TCCTUPOBAHUS




«HE 3a4YTCHO»

OO6yuatomuiicss BepHO OTBETHWJ Ha 69 % M MeHee TEeCTOBBIX 3aJaHHUN MPHU MPOXOXKICHUU
TECTUPOBAHUS

Tect — mpoMexyTouHast aTTectaiys B popMe dK3aMeHa:

IIIkana oneHUBaHUS

Kpurepuu onieHuBaHUs

COTIIUYIHO»

OO6yuatomuiics BepHo oTBeTNI Ha 90 — 100 % TecTOBBIX 3alaHHM NPH MPOXOXKACHUU
TECTHPOBAHUSI

«XOopouo»

OOyuarommiicst BepHO oTBeTs1 Ha 80 — 89 % TecTOBBIX 3aJaHUM TPH HPOXOKICHUH
TECTUPOBAHUS

«YHOBJICTBOPUTEIIBHO»

OOyuatomuiicst BepHo oTBeTwsl Ha 70 — 79 % TecTOBBIX 3aJaHUil NPU MPOXOXKAECHHU
TECTUPOBAHUS

«HCYAOBJICTBOPUTCIIBHO»

OOyuaromuiicst BepHO OTBeTWN Ha 69 % ¥ MeHee TECTOBBIX 3aJaHUM IPU HPOXOXKICHUH
TECTUPOBAHUS

Kpurtepuu u mkaiabl olieHUBAHUS Pe3yJIbTATOB 00yUYeHHSs PH NMPOBeIeHN U

KonTponbhas pabora

TeKYIIero KOHTPOJIsl yCIeBaeMoCTH

[IIkana orneHUBaHMA

Kpurepun onieHuBaHUs

«BavYTCHO»

OOyuaroumuiicsi TOJHOCTHIO M TIPAaBHJIBHO BBIMOJHWI 3afaHHe KOHTPOJIGHOM paboThI.
[Toka3an oOTIWYHBIC 3HAHWA M YMEHHS B paMKax YCBOGHHOIO Y4YeOHOTO MaTepuana.
Konrpospnass pabora odopmileHa akKypaTHO M B COOTBETCTBHH C IPEIbSBISIEMBIMH
TpeOOBaHUAMHU

OOydarormuiicss BBITIOJIHWI 3alaHHE€ KOHTPOJIFHOH paboOTHl ¢ HEOONBIIMMH HETOYHOCTSIMH.
ITokazan xopomme 3HaHWS U yMEHHUS B paMKax yCBOEGHHOTO ydeOHoro marepuaia. Ecte
HEJI0CTATKH B 0(OPMIICHHH KOHTPOJIHHON pabOThI

OOyuaroLHiics BHITIOJIHUI 33/IJaHUE KOHTPOJIBHOM paboThI C CYIIECTBEHHBIMU HETOYHOCTSIMH.
[Moka3anm ymOBICTBOPHUTENBHBIC 3HAHUS W YMEHHS B paMKaxXx YCBOCHHOTO Y4eOHOTO
Matepuaiia. KauectBo 0(hopMIICHHS] KOHTPOJILHOH pabOThl KIMEET HEI0CTATOUYHBIA YPOBEHD

«HE 3a4YTCHO»

OOyuaroLMics He MOJHOCTHIO BBIMOIHUI 33J[aHusI KOHTPOJIbHOI PaboThl, ITPU 3TOM HPOSIBUII
HEJOCTAaTOYHBIM YPOBEHb 3HAHUN U YMEHUM

Koucnekr

IIIkana oneHUBaHUS

Kpurepun onenuBanus

«BavYTCHO»

Koncnexr monHeIi. B koHCHIEKTHpYyeMOM MaTepHaje BBIACICHA TJIaBHAs U BTOPOCTEICHHAS
nHpOpMaus. YCTaHOBJEHA JIOTHYECKAasl CBS3b MEXIY O3JIEMEHTaMH KOHCHEKTHPYEMOTO
Marepuania. JlaHbl onpejeseHUs] OCHOBHBIX TOHSATHI; OCHOBHbIE ()OPMYJIBI IPUBEACHBI C
BBIBOJIOM, JIaHA FeoMeTpHUecKas miuntocTpanus. [IpuseneHs!l mpuMepsl

KoHncnekt monHeli. B KOHCIEKTHPYEMOM MaTepHale BBIACICHA TNIaBHAas U BTOPOCTENEHHAS
uH(opManus. YCTaHOBJIEHA HE B HOJHOM 00beMe JIOTMYECKas CBA3b MEXAY dIEMEHTaMH
KOHCIIEKTHPYEMOI0 Marepuana. JlaHbl OIpeNeNneHus OCHOBHBIX IOHSTHH; OCHOBHBIE
(dopMynbl TpuBeNeHBI 0€3 BBIBOJA, YAaCTUYHO JlaHA TE€OMETpUYECKas WILTIOCTpAIHS.
[TpuMeps! IpHBeICHBI YaCTHYHO

Koncnekr He monHbI. B KOHCIEKTHpyeMOM Marepuane HE BbIJENEeHa TJaBHAsS H
BTOpOCTeneHHass MH(opMmaims. He ycraHOBIEHa JIOTMYECKas CBA3b MEXIY JJICMEHTaMHU
KOHCIIEKTHPYEMOTro Marepuana. JlaHbl OIpeneneHuss OCHOBHBIX MOHATHIl; OCHOBHEIE
¢dopMynbl TIpuBeNeHBI 0€3 BBIBOJA, HET TEOMETPHUYECKOW MILTIOCTpanud. I[lpumeps
OTCYTCTBYIOT

«HC 3a4TCHO»

Koncnekr He YAOBJICTBOPACT HU OJHOMY M3 KPUTCPUCB, TPUBCACHHBIX BBILIC

JIMKTaHT 1o popmynam
Jlecatb 3aiaHuil, 3a KaXIblil MpaBUIBHBIA OTBET oJuH Oayl. IlepeBos B IBYXOa/IbHYIO CUCTEMY
IPOMCXOIUT CIETYIOUIUM 00pa3oM:

Uwncno HaOpaHHBIX 0aJTOB IlIxana oleHUBAHUS
10 6amioB «3a4TCHOY
9 GamaoB
8 OamioB
MEHbIIIE BOCBMU 0aJIJIOB «HE 3a4TCHO»




PazHoypoBHEBbIE 332U

[IIkana oneHUBaHUS

Kpurepun oueHnBaHus

«BavYTCHO»

JleMOHCTpUpPYET OYeHb BBICOKHI/BBICOKHHA ypOBEHb 3HAHHHA, YMEHHH, HaBBIKOB B
COOTBETCTBUU C KPUTEPHSIMH OIleHHWBaHUA. Bce TpeOoBaHMS, MpEeabABIsSIEMble K 3aJlaHUIO,
BBITIOJTHCHBI

JIeMOHCTpHUpYEeT TOCTaTOYHO BEICOKH/BBIIIE CPEIHETO YPOBCHD 3HAHUH, yMEHIIA, HABBIKOB B
COOTBETCTBUHU C KPUTCPUSAMHU OICHHBaHUA. Bce TpeOOBaHMS, MPEABABIIACMBIC K 33J[aHHUIO,
BBITIOJTHEHBI

JleMoHCTpUpPYET CpeAHUN YPOBEHb 3HAHUM, YMEHUN, HABBIKOB B COOTBETCTBUM C KPUTEPUSIMU
OLICHHUBAaHUA. BboJpMHCTBO Tpe6OBaHMﬁ, OpEeABbABIACMbBIX K 3a/IaHNUIO, BbITIOJIHCHBI.

JleMOHCTpUpYyeT HU3KUI/HIDKE CPETHETO YPOBCHD 3HAHUI, YMCHHIA, HABBIKOB B COOTBETCTBUU
C KpUTEpHUSIMHU OIICHMBaHHUS. MHOTHE TpeOOBaHUs, TpPEAbSABIAEMble K 3aJaHUI0, HE
BBITIOJTHEHBI

«HC 3a4YTCHO»

JleMOHCTpUpYeT OYEeHb HU3KWH YpPOBEHb 3HAHWH, YMEHHWH, HaBBIKOB B COOTBETCTBHH C
KpurepusiMu olleHnBanus. He orBera. He OblIo MOIBITKY peniuTh 3a1a4y

3ammrTa 1a60paTopHO PabOTHI

[IIkasa olleHUBaHHS

Kpurepun onieHuBaHus

«3a4YTCHO»

JlaboparopHast paboTa BBINOJHEHAa B 00O3HAUYCHHBIH IIPEINoJiaBaTelieM CPOK, MUCHMEHHBII
oT4eT Oe3 3aMedaHuil.

JlabopaTtopHass paboTa BHIONHEHA OOYYAOIIMMCS B TIOTHOM OOBEME C COOMOICHUEM
HeoOxoauMoH mocnenoBatensHocTH. OOyuaromuiics padoTal NOJHOCTHIO CAMOCTOSITENIBHO;
MOKa3ajl HeoOXONMMBIC Ul NMpOBeNEeHHs PAaOOTHl TEOPETHYECKHE 3HAHMS, MPAKTHYCCKUE
yMeHHs M HaBbIKH. Pabora (oTyer) odopmieHa akKypaTHO, B HanboJyiee ONTHMaIbHOM UIst
(bukcanuu pe3ybTaToB hopme

JlabopaTtopras paboTa BEIONHEHa B 0003HAYCHHBIH MpPENOJaBaTeleM CPOK, MACHMEHHBIN
OTYeT C HeOOIBIIMMH HEI0UCTAMH.

JlabopaTtopHass paboTa BBINIOJHEHA OOYYAIOIUMCS B IOJHOM OOBEME M CaMOCTOSITEIIBHO.
JlotrytiieHsl OTKIOHEHHS OT He0OX0ANMOM MTOCIIeIOBATEIPHOCTH BHITIOIHCHUS, HE BIUSIOIINE
Ha NpPaBWIBHOCTh KOHEYHOTo pe3ynbrara. PaboTa mokasbiBaeT 3HaHHE OOYYarOUIMMCS
OCHOBHOTO TEOPETHYECKOTO MaTepHhaia W OBJAJCHHE YMEHHSIMH, HEOOXOAMMBIMH IS
CaMOCTOSITEJIFHOTO BBINIOJIHEHHsT ~ palboThl. JlomylieHbl HETOYHOCTH M HEOpEXHOCTh B
o(hopMIICHUH PE3yabTAaTOB pabOTHI (OTYETA)

JlabopaTopHast paboTa BBITIOJIHEHA C 33JCP)KKOM, MUCHbMEHHBINA OTYET C HEAOUCTaAMHU.
Jlaboparoprast paboTa BBIONHACTCS W OGOPMISETCS OOYJaroMMCS TPU MTOCTOPOHHEH
momomid. Ha BeimosmHeHune paboThl 3aTpadyrBacTcs MHOTO BpeMeHH. OOyuwaronuiics
NOKA3bIBACT 3HAHMA TEOPETHYECKOr0 MaTepuaja, HO HCIBITBIBACT 3aTPYIHEHHE IPU
CaMOCTOSITENIbHOM padoTe C MCTOUHMKAMH 3HAHUH WM Tpubopamu

«HC 3a4YTCHO»

JlabopaTopHas paboTa He BBIITOJHEHA, MUCHMEHHBIN OTYET HE MPEICTABIICH.

Pe3ynmbTaThl, MOJydeHHbIE 00YJArOMMMCS HE TIO3BOJISIOT CIENATh MPaBUIBHBIX BEIBOJIOB H
MOJIHOCTBIO ~ PACXOMATCS € IOCTABJICHHOW 1ienbi0. [lOKa3pIBaeTCs IUIOXOE 3HAHHE
TEOPETUIECKOTO MaTepralia U OTCYTCTBHE HEOOXOANMBIX YMEHHUH.

JlaGoparopHast paboTa He BBINOJHEHA, y YYaIIErocs OTCYTCTBYIOT HEOOXOJUMBIE st
ITPOBCACHUA pa6OTI)I TCOPCTUUYCCKHUE 3HAHU S, TPAKTUICCKHUEC YMCHU U HABBIKH

TectTupoBaHue — TEKYIUA KOHTPOJIb:

[IIkasa orleHUBaHUS

Kpurepun oneHnBanus

COTIHHON OOyuaromuiicst BepHo otBeTrsl Ha 90 — 100 % TecTOBBIX 3agaHUil NMpH MPOXOXKICHUH
TECTUPOBAHMUSI

«XOPOIO» OO6yuatommiics BepHO oTBeTHsI Ha 80 — 89 % TecTOBRIX 3amaHWH TPH MPOXOXKIACHUH
TECTHPOBAHUS

(YHOBIICTBOPHTEIHHOD OOyuarommiicst BepHO oTBeTsl Ha 70 — 79 % TeCTOBBIX 3aJaHU TPH HPOXOXKICHUU
TECTHUPOBAHUS

OO0yuatomuiics BepHO OTBETHWJ Ha 69 % M MEHee TEeCTOBBIX 3aJaHHUN MPU MPOXOXKICHUU

«HEYOOBJIETBOPUTEIIBHO»

TCCTUPOBAHUSA




3 TunoBble KOHTPOJIbLHbIE 32IaHUS UJIM MHbIE MAaTePUAJIbI, HEOOXOAUMbIE
JJIS OLeHKHU 3HAHMH, YMEHHH, HABBIKOB M (UJIH) ONbITA [1eATEJIbHOCTH,
XapaKTepU3yKIIUX 3Tanbl GopMUPOBAHUSA KOMIIETCHIUI
B Mpolecce 0CBOeHNs1 00pa30BaTeJIbHOM MPOrPaMMBbI

3.1 TunoBblie 3alaHud JJI BBINNOJITHEHUS KOHTPOJbHBIX p360T

BapuanTel 3amaHuil JUIs BBITOJIHGHUS KOHTPOJBHBIX PA0OT BBUIOKEHBI B JJICKTPOHHOH
uHpopMannoHHo-o0pazoBarensHoi cpene 3ablKT HpI'YIIC, moctymHoil oOydaromemycs: depes
€ro JTUYHBIA KaOWHET.

PaGoueii mporpammoil TMPEITyCMOTPEHO BBIOJHEHWU YETBIPEX KOHTPOJIBHBIX paboT.
KonugecTBo 3a1a4 B Ka)K0i KOHTPOJIBHOU padoTe — 8.

Huxe npuBenen oOpaszen THUIIOBOW 3amayd M3 KOHTPOJIBHOW pabOThI, MPEAYCMOTPEHHOM
paboyeil mporpaMMoi TUCHUTUINHBIL.

OO6pa3en TUTIOBOM 3a/1a4¥ KOHTPOIBHON paboThl Ne 1 «MexaHukay

Pemnte 3amauy cornmacHo Bapuanty. Ha MarepuanbHyr0 TOYKY mMaccoil m (pHC.) JEHCTBYET
cwia Taru F, HalpaBJICHHAs MOJ YTJIOM ¢ K OCH X. Telo HauMHAeT CKOJB3UTh MO TOPU30HTAIBHOMN
MOBEPXHOCTH, M 3a BpeMs ! OHO MNPOXoAUT myTh s=1M. HailTu HeusBecTHbIE BEIWYHHBI,
o0o3HaueHHble B Tabn. 4.2 3HakOM «?». YCKOpeHue CBOOOJHOTO TMaJACHUS CYUTATh PABHBIM

VYcnoBHble 0003HaUE€HUST PU3NUECKUX BEITUYMH:
a — YCKOpPEHHE Tela;

N — HOpMaJIbHas peaKLMs OIOpbI;

F,,, — cuna tpenus;

mg — CUJIa TSHKECTH,

U — CKOpPOCTb T€Jla B KOHIIE ITyTH;

1 — KO3 PULIMEHT TPEHUS CKOJIBKEHUS Tea;

A — paboTa CuIIbI TATY Ha IyTH S;

E\uy —KUHETHYECKasi SHEPrysl Tejla B KOHLE ITYTH.

Puc. Cxemarnueckoe u300pa’keHUE CUJI, JEHCTBYIOIUX Ha MaTEPHAIIbHYIO TOUKY

No Ou3nYecKue BEINYMHBI U €IMHUIBI U3MEPEHUS
Bai) F, a, m, U t, mg, N, Fop, a, , v, Eus A,
H | rpamyc| «kr C H H H M/c M/C Jx Jx

1 10 30 2,0 | 0,313 2 ? ? ? ? ? ? ?
2 15 45 2,0 | 0,818 2 ? ? ? ? ? ? ?
3 20 60 3,0 | 0,317 3 ? ? ? ? ? ? ?
4 22 60 3,0 | 0,792 3 ? ? ? ? ? ? ?
5 25 45 3,0 | 0,959 4 ? ? ? ? ? ? ?




6 50 30 4,0 | 1,266 4 ? ? ? ? ? ? ?
7 60 30 4,0 | 2,200 5 ? ? ? ? ? ? ?
8 60 45 5,0 |3,730 5 ? ? ? ? ? ? ?
9 60 30 4,5 | 0,800 6 ? ? ? ? ? ? ?
10| 20 60 3,0 | 0,786 6 ? ? ? ? ? ? ?

3.2 TeMbI KOHCIIEKTOB

TemMbl KOHCIEKTOB BBUIOXKEHBI B JJIEKTPOHHOW WH(OPMAIIMOHHO-00pa30BaTENBHON cpefe

3a6KT UpIl'VIIC, nocTynHoi 00yJaronieMycst 4epe3 ero JUIHbIN KaOuHET.

Hwke npuBeieHbI TeMbI KOHCIIEKTOB, IPEYCMOTPEHHBIE padoueii MporpaMMon TUCIUITIIMHEI.

Pa3znen 1. Mexanuka.
1. CBs13b GUBHKHU C APYTUMH HayKaMu. THUIBI QU3NIECKUX BETUYHH.

TeMBI KOHCIIEKTOB

2. [Ipumenenue Broporo 3akoHa HeroToHa.
3. PeakTHBHOE IBUKECHUE.
4. duznyeckue moisi. 3aKOH COXPAHEHUSI SHEPTUH. 30JI0TOE MPABUIIO MEXaHUKH
5. I'mpockonbl ¥ UX TPUMEHEHUE

Pasnen 2. MonekyJsipuasi puznka 1 TepMOAUHAMHUKA
1. 3ByKH ¥ Tra30BbI€ 3aKOHBI
2. I[Ipobnema BeyHOTro IBUTATENS
3. CTaTUCTUYECKHUI CMBIC BTOPOTO Havajaa TEPMOJMHAMUKY. SIBlIeHUs nepeHoca. Poib

SIBJIEHUI MepeHoca

Pa3znen 3. DiiekTpuuyecTBo
1. IIpumeHeHne ANEeKTPU3aluy B TEXHUKE
2. [IpuMeHeHHE TEIUIOBBIX CBOMCTB TOKa
3. KonaeHncaropsl 1 UX IPUMEHEHHUE.

4. Ponb IU3NEKTPUKOB B TEXHUKE

5. Pe3ucropsl

6. IlpumeHeHue 31eKTpoau3a

Pasjen 4. DiiekTpoMarHeTusm.

1. Buasl MarHuTHBIX B3aUMOIEHUCTBUH.
2. ®eppOMarHeTUKu
3. I'enepaTopsl.
Paszpnen S.
KBAHTOBasl ONITHKA.
1. Pons pe3oHaHca B TEXHHUKE
2. KBazucranmoHapHble TOKH
3. [IlpumeHeHune BOIH
Pa3nesn 6. KBanrToBasi Mexanuka. ®@usuka aroma. OCHOBBI (PU3HKH TBEPAOI0 TeJa.

9J1eMeHTBI ﬂ}lepHOﬁ q)I/I3PIKI/I u (l)I/I3PIKI/I JIEMEHTAPHBIX YaCTHUII.

Mexanuueckue H IJICKTPOMATHUTHBIC KoJie0aHusl U BOJIHBI. BojiHoBasi u

1. IlpocBeTnenHast onTHKa
2. DNEKTPOHHBIA MUKPOCKOI
3. [IpumeHeHue nonynpoBOIHUKOBOM TEXHUKHU

3amaHus K JOUKTAaHTaM 1O (opMmylaM HE BBUIOKEHBI B 3JIEKTPOHHOU

3.3 TunoBsble 321aHUSA K JUKTAHTY 110 opmyaam

UH(POPMAIIMOHHO-

obpasoBatenbHorl cpeae 3a0lKT Upl'VIIC, noctymHO# oOydaromemycs dYepe3 ero JIMYHBINA

KaOuHeT.




Hwxke mnpuBenen oOpaser] THMOBOTO IWUKTaHTa 1O (opMysiaM, COOTBETCTBYIOIIETO TeMeE

pa6oqel71 nporpaMmbl JUCHUTIIINHBI.

O6pa3ern TUIIOBOrO BapuaHTa 1o ¢popmyiam no teme « TepMoanHaMUKa

[Ipenen qurenbHOCTH KOHTPOJIsL — 10-12 MunyT. CTyneHTaM npejjiaraetcs 3anucath GOpMyJIbl s

HAXO0XJIEHHUS COOTBETCTBYIOIIUX (PU3NIESCKUX BEITUUHH.
[Ipennaraemoe konr4uecTBO 3a1anuii — 10 3agaHui.

1) BHyTpeHHss sHeprus rasa.

2) Pabora ra3za.

3) Temnora, nosyyaemasi ra3oM.

4) Kakotli ra30BbIi TIpOIIecC Ha3bIBaCTCs ainabaTHBIM?

5) IlepBoe HauaIO TEPMOAMHAMUKH.

6) Beraucienue MoJIIpHO# TETUIOEMKOCTH TTPH U30XOPHOM TIpoIiecce, NP n300apHOM

polecce.

7) Pabora raza npu u30TepMUIECKOM IPOIIECCE.

8) PabGoTa raza npu u30XOpHOM IpoIiecce.

9) Pabora raza mpu n300apHOM TpoIiecce.

10) Pabora rasa npu aguabaTHOM mporiecce.

3.4 TunoBble pa3HOYPOBHEBbBIE 3aa4H

PazHOypoBHEBBIE 33a]]a4M BBIJIOKEHBI B 3JIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTeIbHON Cpeie

3a0MKT UpI ' VIIC, noctynHo# 00ydarolemMycst uepe3 ero JUYHbIN KaOuHeT.

Huxe npuBeneH oOpasen; pa3HOYpOBHEBOW 3ajadyM IO TEME, MPEAYCMOTPEHHOM paboueit

IPOTrpaMMO TUCIUITIIMHBI.
O0pa3zer penpoIyKTUBHBIX 3a4a4 10 TeMe «MarHuTHOE 1oJie B BaKyyMe»

1. 3axon Ammnepa - 370...
Bapuants! oTBeTa:

U
A)I=—

R
b) F=ma

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

Bapuants! oTBera:

A) 3akoH Amriepa,

b) 3akon Oma.

B) 3axon Jlopena,

I') dopmyna MarHUTHOTO MOTOKA.

3.IIpuHUMI cyneprno3uiuu MarHUTHBIX MOJIEH:
Bapuants! oTBeTa:

A) B=B|+B,*...+B,

U
B)I=—
R

B) F=qv B sina
I F=ma



3.5 O6pa3en 3a1aHus A1 BbINOJHEHHS J1a00paTOPHOI padoThl M NPHMEPHBIH NepevyeHb
BOIIPOCOB /LIl €€ 3alNThl

3agaHusl 171 BBIOJHEHHs JAO0OpaTOpPHBIX pabOT M NMPUMEPHBbIE NEPEYHH BOIPOCOB Ul MX
3alUThl BBUIOXKEHBI B AJIEKTPOHHON HMH(OpMarmoHHO-00pa3oBaTensHol cpeae 3abllxt Upl VIIC,
JIOCTYITHOM 00y4JaroIieMycs yepe3 ero JNIHbIA KaOWHET.

Hwmxe mpuBenen oOpaser] 3afaHus JIJs BBITOJHEHHS J1aOOpaTOpHOM pabOTHl U NMPUMEPHBIN
IepevYeHb BONPOCOB IS €€ 3aIlUThI, IPeyCMOTpeHHas paboueil mporpaMMOoi TUCIUITIINHBIL.

OO6pa3er 3a1aHus JJis BBINOJIHEHHSI 1Ta00paTOPHON pabOTHI M MPUMEPHBIH NepedeHb BOIPOCOB IS
€€ 3alIUThI

JlaboparopHas pabota «OmnpeaeneHue ITUHBI CBETOBOW BOJIHBI ¢ TOMOIIBIO AUPPAKITHOHHOM
PEIIETKNY

3amaHue AJ1s BBITOJHEHUS 1a00paTOPHOM paboThI

1. Bzare audpakmyoHHYIO pEHIeTKY, MOMECTUTh BKIIIOYCHHBIM HCTOYHHK 32 SKpaHOM H
MIOCMOTPETH Yepe3 PELIeTKY Ha SKpaH.

2. Ilepemeniasi 3kpaH, JOOUTHCS YETKOTO N300paKEHHUS CIIEKTPOB.

3. Ilo nuHeiike U3MEepUTH paccTosiHue /10 FkpaHa OB

4. Tlo mxkane »KpaHa H3MEpPHUTh PACCTOSHHUE JO KpacHOro crekrpa l-ro mopsaka ot O.
W3mepeHus NpoBOAMTE ClIEBA U CIIpaBa.

5. 3nag karetsl BC; u BC, MOXHO HaliTH yroji ¢ u sing

6. ITo ¢popmyIie BBIYMCIUTD JUIMHY BOJIHBI KPACHOTO CBETA.

4 =4-Sing.
m
. BC
Sinp = ;
v OB

d~0,0lMm=10"5m

Cy

Puc. Cxematnueckoe n300pakeHuE OIbITa



7. AHaIOTMYHO IPOBECTU U3MEPEHMSI JIJIS CIIEKTpa BTOPOTO nopsiaka (m = 2).

8. To xe camoe npozaenats AJisi GUOIETOBOTrO criekTpa. Bee mannble 3aHectu B Tabm. 2.1.

9. CpaBHMTh TNOJYYEHHbIE 3HAYEHUS JJIMH BOJIH KPACHOTO M (DPHUOJETOBOIO CIEKTPOB C
TaOJUYHBIMU 3HAYCHUSMH.

10. CnenaTh BBEIBOI.

Pacuernas Ttabnuna

OB = (cm)

[opsiiok KPacHbIi ¢uosneroBbiii

MaKCUMyMa U

; A ; A
ero 5| Sing | 4 cp B¢ | Sing | 4 cp’
pacmoJIo>KeHue M M M M

m=1

CJICBa

m=1

cripaBsa

m=2

CJICBa

m=2

CJICBa

[IpumepHBIii IepeyeHb BOMPOCOB ISl 3aIUTHI TaO0OPaTOPHON pabOThI

1. dath nmousitue nudpakuuu, HHTEpHEPECHIINN.

2. Kak ycTpoeHna qudpakirioHHas penieTka?

3. Uto Takoe mocTosiHHAs TU(PPAKIUOHHON peIeTKU?

4.) Yka3zaTb, 1J11 KakuxX Jydeil (KpacHbIX WIN (UOJIETOBBIX) B CHEKTPE AAHHOTO MOPSIIKA YIJIbI
audpakuu OyayT 6ombiie?

5. Iloyemy mnpu yMEHBLUIEHMH IIOCTOSSHHOM PELIETKH BO3pPAcTaeT pPACCTOSIHUE MEXIy
MaKCUMyMaMu?

6. O0BsICHUTD TpUMEHeHHe npuHInMa [ tolrenca-Openens K TuPPaKIuy CBETa.

7. Yem otnmyaercs nudpakiMOHHAs KapTUHA OT OAHOHM IIeNu OT AU(PPAKIUOHHON KapTUHBI OT
JBYX LIEJei?

8. Uto Takoe 30HHas miuacThuHa? Kak ee nonyunts? OOBSICHUTDH NPUHIUI €€ IEHCTBHUS.

9. Uem otnuyaeTcst AMPPAKIIUOHHBIN CIIEKTP OT JUCTIEPCHOHHOTO?

10. Yem otnuuarorcss (puU3MUECKHME MEXaHU3MBI 00pazoBaHMs AU(PPAKIMOHHOW KApTHUHBI OT
OJIHOM WICJIM U OT TU(PPAKIINOHHON pereTKu?

11. Ilpunnun I'oiirenca-®penensa. Meton 301 @peneins.

12. Meton pacyeTa nudpakIimOHHOW KapTUHBI OT OJTHOU IIEITH.

13. Mertoa pacuera AMPPaKIMOHHON KApTHUHBI OT KPYIJIOrO OTBEPCTHUSI.

14. Kak onpenenuts MUpUHY INIABHOTO MAaKCUMyMa OT OZHOM 1€ ?

15. MOXHO 71 C MOMOILIBIO M3yueHUs AUPPAKIUOHHBIX CIEKTPOB M3BECTHBIX CHEKTPAIbHBIX
JIMHUN OLEHUTH O0I1Iee YHUCIIOo 1enel B T pakMOHHON perieTke?

16. Uro Takoe nudpakumonusiii cnektp? Ilpu kakux ycnmoBusx oH HabOmonaercs? Kak
TEOPETUYECKH ONPEAETUTh MUPHHY TU(PPAKIIMOHHOTO CrIeKTpa?

17. Tlouemy wu300pa’keHUsI MEJKHUX, OJM3KO pAaclOJOKEHHBIX OOBEKTOB B MHUKPOCKOIIE
cJnMBaroTCs B 01HO? CMbICT GopMyIibl TUGPAKIIMOHHOMN pereTKn?

18. Kak wusMeHutcs nudpakiyMOHHAs KapTHHA MpPH YBEJIWYEHHM OOIIEro 4ucia miejned B
I(ppaKkIMOHHON pemeTke?

3.6 TunoBbie KOHTPOJIbHbIE 32aHUSA IJIsI IPOBeAeHUsI TECTHPOBAHMS



q)OH)I TECTOBBIX SallaHI/Iﬁ Mo JUCHUIIIIMHE COACPIKUT TECTOBBIC 3aJaHUA, PACIIPCACICHHBIC 10
pasaciiaM u TeMaMm, ¢ YKa3aHUEM X KOJIMYCCTBA U THUIIA.

CrtpykTypa GoHIa TECTOBBIX MATEPHAJIOB 10 JMCHHUILIHHE

(1 cemectp ounas popma oOydenusi, 1kypc 3uMHss ceccust 3a0uHas popma oOyueHwus)

HNupaukaTop TOCTHXKEHUS
KOMITIETCHILIHU

Xapakrepuctuka T3

KonnyecTBo TECTOBBIX

OIIK-1.1. leMoHCTpUpYET
3HaHHS OCHOBHBIX
MOHATHH U
(byHIaMEHTaIbHBIX
3aKOHOB (PH3HKH,
MIPUMEHSIET METOJIBI
TEOPETUYECKOTO U
9KCTIEPUMEHTAIILHOTO
HCCIIeIOBaHUS
(U3NIECKUX SIBICHHN,
MPOIIECCOB U OOBEKTOB

Tema N
3aJaHuk, TUIEL T3
Beenenue. Kunematuka MatepuanbHOU 3Hanue 2-0T3
TOYKH U TIOCTYIATEIbHOTO JIBH)KEHUS 3-3T3
TBEPJIOTO TeNa Ymenue 3-0T3
3-3T3
JeticTBue 3-0T3
2 —-3T3
JluHaMuka MaTepuaIbHOM TOUKU M 3HaHue 2-0T3
MOCTYIATENFHOTO ABIDKEHHS TBEPIOTO 3-3T3
Tena YMenue 3-0T3
3-3T3
JleticTBue 3-0T3
2 -3T3
MexaHHKa CHCTEMBI MaTepHAITbHBIX 3uaHne 2-0T3
TOUYCK 3-3T3
YMenue 3-0T3
3-3T3
JlelicTBue 3-0T3
2 -3T3
duzngeckne mors. 3aKOHEI 3HaHue 2-0T3
COXpaHEHUS 3-3T3
YMenue 3-0T3
3-3T3
JleticTBue 3-0T3
2-3T3
MexaHHKa TBEPIOTO Tena 3HaHue 2-0T3
3-3T3
YMmenue 3-0T3
3-3T3
JlelicTBue 3-0T3
2-3T3
OCHOBBI MOJICKYIISIPHO-KHHETHIECKON 3HaHne 2-0T3
TEOpUH rasza 3-3T3
YMenue 3-0T3
3-3T3
JelictBue 3-0T3
2 -3T3
Cratuctuka Makcsemna-boabpivana 3Hanue 2-0T3
3-3T3
YMenue 3-0T3
3-3T3
JlelicTBue 3-0T3
2 —-3T3
TepmoauHaMuka 3HaHue 2-0T3
3-3T3
YMmenue 3-0T3
3-3T3
HeiictBue 3-0T3
2-3T3
PeanbHbIe Ta3bl U KUAKOCTH 3HaHue 2-0T3
3-3T3
Ymenue 3-0T3

3-3T3




JlelicTBue 3-0T3
2-3T3
OnexkTpocTaTHKa 3HaHue 2-0T3
3-3T3
Ymenue 3-0T3
3-3T3
JlelicTBue 3-0T3
2-3T3
OHepreTUyecKue XapaKTePUCTUKI 3HaHue 2-0T3
ros1si. OCHOBHBIE 3aKOHBI. 3-3T3
YmMenue 3-0T3
3-3T3
JlelictBue 3-0T3
2-3T3
[TpoBOIHUKH B SIEKTPUUECKOM TIOJIE 3Hanne 2-0T3
3-3T3
Ymenue 3-0T3
3-3T3
JlelicTBue 3-0T3
2—-3T3
JMBIIEKTPUKY B SIEKTPUUYECKOM T10JIE 3HaHue 2-0T3
3-3T3
Ymenue 3-0T13
3-3T3
JleticTBue 3-0T3
2-3T3
3aKOHBI OCTOSIHHOTO TOKa 3HaHue 2-0T3
3-3T3
Ymenue 3-0T3
3-3T3
JlelicTBue 3-0T3
2-3T3
ONEeKTPUUECKUH TOK B Pa3IUIHBIX 3HaHue 2-0T3
cpenax 3-3T3
Ymenue 3-0T13
3-3T3
JlelicTBue 3-0T3
2-3T3
OIIK-1.2. [Ipumenser Beenenue. Kunemaruka MaTepuanbHOU [HeiictBue 5-0T3
METOJBbI TEOPETUYECKOIO U | TOYKHM U IOCTYHNATEJIBHOIO JBUKCHUS 5-3T3
9KCTIEPUMEHTAIILHOTO TBEPAOTO TETA.
nccie0BaHus 00bEKTOB, [IpaBmia TeXHUKH 6€30TaCHOCTH.
MPOLECCOB, SIBJICHUH, Kpatkast Teopust ommb0oK pe3yIbTaToB
IIPOBOANT SKCIIEPHMEHTHI M3MEpeHUH
10 3a/]aHHOW METOJIMKE U JlHaMuKka MaTepHaabHOM TOUKU U [elicTBre 5-0T3
aHATM3UPYET X MIOCTYIIATEIFHOTO ABMKEHHS TBEPIOTO 5-3T3
pe3yabTaThl Tena.
Omnpenenenne YCKOPEHUs! CBOOOHOTO
TIa/ICHNS C IOMOIIBIO MAaITNHBI ATBya
MexaHuKa TBEpPIOTO Tea. JlelicTBue 5-0T3
M3ydeHne 3aKOHOB BpalllaTeIbHOTO 5-3T3
JBIKeHUs Ha MasTHHKe O0epOeka
TepmoauHaMuKa JlelicTBue 5-0T3
Omnpenenenue moxasareins aguadaTsl 5-3T3
BO3/yXa
TepmoanHaMUKa. [eiictBue 5-0T3
Ornpenenenue cpeaHen JUIMHbL 5-3T3
cBoOoHOTO TIpodera u dpPEeKTUBHOTO
JIaMeTpa MOJIEKYJ BO3yXa
DHepreTuyecKue XapaKTePUCTHKI [eiictBue 5-0T3
noJis1. OCHOBHBIE 3aKOHBI 5-3T3

M3ydyeHue 351eKTpOCTaTHIECKOTo oIS




3aKOHBI TOCTOSTHHOTO TOKA. JelictBue 5-0T3

Onpeznenenue yaeabHOro 5-3T3
CONPOTHUBIIECHUS PE3UCTUBHOTO NTPOBOJIA
3aKOHBI TOCTOSIHHOTO TOKa. JlelicTBue 5-0T3
Ornpenenenre CONpoTUBIEHUS € 5-3T3
MIOMOIIBIO MOCTa YUTCTOHA
Hroro 235-0T3
235 -3T3

[onuerit kommuekt @T3 xpaHuTcs B ANEKTPOHHON MHGOPMAIIMOHHO-00pa30BaTENIbHOM cpefie
3a6 KT HpI'VIIC u oOydaromuiicss ©MeeT BO3MOKHOCTh O3HAKOMHTBCS C JIEMOHCTPAIIMOHHBIM
Bapuantom OT3.

Hwxe mnpuBenaeHsl o00pas3el] THUIOBBIX BapHAHTOB HWTOTOBBIX TECTOB, MPEIYCMOTPEHHBIX
paboyeil mporpaMMoi TUCHIUTIIHHBIL.

OO6pa3zer TUIIOBOI'O BapUaHTa UTOIOBOT'O TECTA, IPEAYCMOTPEHHOI0 paboueil mporpaMmoit
TVCIIATUTHHBI
(1 cemecTp ounast popma oOydeHus, 1Kkypc 3uMHss ceccust 3a04Has opma 0OyueHs)

1. HaiiTu 3aK0H TPSMOJIUHEHHOTO ABMKEHUS TeJa, €CIId €ro CKOPOCTh MEHSETCS MO 3aKOHY
V =0.6t (M/c) u B MOMeHT BpeMeHH ¢, =(0c moxyns s, =0M.

OTBETHI:

1 s=03t"+1
2 s=0,2t" +t¢
3 5=03t"

4 5=0,2t"

2. Tlo rpaduky 3aBUCHMOCTH CKOPOCTH JBHKEHHS TeJla OT BPEMEHHU YCTaHOBUTH MPAaBUIBHYIO

MOCJIEI0BATEIILHOCTD IIYTH IS KaKJI0I0 y4acTka. < >
v 4 M)

8

()

3. Ha neBoM pHCYHKE MpEICTaBICHBI BEKTOP CKOPOCTH M BEKTOpP PaBHOAECHCTBYIOIIEH BCEX
Cui, JEHUCTBYIOIIMX Ha Teno. Kakoif W3 dYeThlpex BEKTOPOB Ha MPABOM PHUCYHKE YKa3bIBAET

HampaBJI€HUE BEKTOPA YCKOPEHHUS 3TOro Tena’? < >
v 3 4
F 2 1

4. JIBa Tpy3uKa Mo 2 KI' KaKAbIH, CBA3aHHBIE MEXIY CO00M HEpaCTsHKUMOW HHUTBIO, IBUKYTCS
10 TOPU3OHTAJIBHOM MOBEPXHOCTU MOJ AEHUCTBHUEM cwibl 3 H, NpUIOXKEHHOW K ONHOMY M3 HHX

NapajylesIbHO TMOBEPXHOCTH. OmpenenuTb YcKopeHue cucteMbl. Cumoil TpeHus NpeHeOpeyb.
< >




5. o 3amanHOMYy rpaduKy 3aBUCUMOCTH CHJIBI OT BPEMEHHM MOKHO BBIYHCIUTH HCKOMYIO
¢u3nUecKy0 BEIMYMHY KakK IUIoumans (Gurypsl OABCt2t1O, OTPAaHUYEHHOM KPUBOM M OCBIO

BPEMEHH.

Fa 8

AM

=
0 1 t2 t

Ortger:

1. paboty

2. U3MEHEHUE UMITYJIbCA
3. MOIIHOCTh
4. maccy

6. HaiiTu MOMEHT MHEpLIMU CUCTEMBI TE€JI, COCTOSIIEN U3 CTEPKHA JIMHO0 L Maccoit M=2m u
MaTEpUAIBHOM TOYKM MACCOM m, 3aKPEIUICHHOM Ha KOHLIE CTEpXKHs. 3aKpeIlJIeHHas BEPTHUKAJIbHAs

OCb BpallICHUA PACIIOJIOKCHA HAa PACCTOSIHUN a=— L oT CB06OIIHOFO KOHIIA CTCPIKHA.

7. B cocyne conepxurcs 0,5 monb Boasl H>O. Halitu maccy Boabl B cocyne. < >

8. Ha pucynke mnpenacrtasieH rpapuxk ¢yHkmun f(v) = :Zv paclpeneneHus MOJEKYI

v
UCATBHOIO Ta3a Mo cKopocTaM (pacmpenenenue Makcsemna). Kak MeHsercs miomanb (QUrypsl,
OTPAaHUYCHHOW KPUBOM M OCBIO CKOPOCTEHN MPH YOBIBAHUHU TEMIIEPATYPHI?

Otser:

1. ¢ yObIBaHMEM TeMIIEpaTyphI ILIOMIAb 10 KPUBOW BO3pacTaeT,

2. ¢ yObIBaHMEM TEMIIEPATYPHI IJIOMIAAb MO KPUBOW yOBIBACT,

3. ¢ yObIBaHMEM TeMIepaTyphl IUIOMAAL IOJ KPHUBOW OCTAeTCsA TOCTOSHHOW W HEpPaBHOU
eUHUIIE,

4. ¢ pOCTOM TeMIIEpaTyphl IJIONIAAb O KPUBOW OCTAETCS TOCTOSHHON M paBHOM €IUHULIE.

9. IIpu HEM3MEHHOW aOCOJIIOTHOW TEeMITepaType KOHIEHTPAIUS MOJICKYJI HJICAIBHOTO ra3a ero
ObUTa yBenndeHa B 4 paza. Bo CKkoJIbKO pa3 mpu 3TOM U3MEHUJIOCH JaBJIeHUE Ta3a?



Orser:

1. yBenmnumiiocs B 4 pasa;
2. YBEJIMYWJIOCH B 2 pasa;
3. YMEHBUIWIOCH B 4 pasa;
4. He U3MEHNIIOCH.

10. Uneanbubiii Ta3 otaan KojaudecTBO TerioThl 300 [X, a BHEIIHUE CUIIbI COBEPUIMIM Hal
HuM padoty 100 [[x. Kak mpu 3ToM U3MeHMIach BHYTPEHHSS SHEprus raza?

Orser:

1. yBenuumiacs Ha 400 [Ix;

2. ysenmumiiachk Ha 200 [Ix;

3. ymenbmacs Ha 400 [Ix;

4. ymenbiunach Ha 200 JIx.

11. Kakas BenuunHa ocTa€TCss HEU3MEHHOM B M30XOPHOM IIpoliecce raza?
Otger:

1. pabora,;

2. TEmJIoTa;

3. BHYTpPEHHSS DHEPrus;

4. sHTponHUs.

12. Vcnionp3yst TICHXPOMETPUUYECKYIO TaOIMIly, TTOKA3aHHS CYXOr0 TEPMOMETPa tey,=20°C u
OTHOCHUTEINIbHYIO BJIaXXHOCTh D=606% wu3MepseMoro Bo3/ayXa, ONPEAETUTh IMOKa3aHUs BIAXXHOTO
TepMoMeTpa. < >

ITcuxpomerpuueckas Tabnuuna

toyx Pa3HOCTh mOKa3aHUI CyXOTr0 U BIaXXHOTO TEPMOMETPOB

°C 0 1 2 3 4 5 6 7 8
10 100 88 76 65 54 44 34 24 14
11 100 88 77 66 56 46 36 26 17
12 100 89 78 68 57 48 38 29 20
13 100 89 79 69 59 49 40 31 23
14 100 90 79 70 60 51 42 33 25
15 100 90 80 71 61 52 44 36 27
16 100 90 81 71 62 54 45 37 30
17 100 90 81 72 64 55 47 39 32
18 100 91 82 73 64 56 48 41 34
19 100 91 82 74 65 58 50 43 35
20 100 91 83 74 66 59 51 44 37
21 100 91 83 75 67 60 52 46 39
22 100 92 83 76 68 61 54 47 40
23 100 92 84 76 69 61 55 48 42
24 100 92 84 77 69 62 56 49 43
25 100 92 84 77 70 63 57 50 44

13. JIBe maTepuanabHble TOYKH, UMEIOIIUE 3apSAIbl (; U (p U Haxoasumecs APYyr OT Apyra Ha
paccrosinuu R, nelcTBYIOT Ipyr Ha apyra ¢ snektpudeckon cunoid Fy.  C xakoii cunoit F; onn 6yayT
JEMCTBOBATh APYT Ha Apyra, €Civ Ka)<Ibli 3apsijl yBEJIUUYNTh B J1BA Pa3a U PACCTOSTHUE MEX]y HUMHU
YBEJIMUUTH TAKKE B []Ba pa3a < >

14. Yacruua maccoir m=0,5ur=0,5-10"r u ¢ 3apsA0oM qle"lSKn [IpoLJIa B AJIEKTPUYECKOM
MOJIE YCKOpAIIIYI0 pa3HOCTh mnoreHnuaioB U=1kB. Halitu ckopoctb V  yacTuilbl B KOHIIE
JIBUKEHUS, €CITU HavyalIbHast CKOPOCTh V=0 m/c. < >

15. Mexny nByMs METAJUTMYECKUMH OJIM3KO PACIIONOKEHHBIMH IIACTUHAMM, YKPEIUIEHHBIMHU
Ha M30JIMPYIOIUX IOJCTaBKaX, MOJBECWIM Ha IIEJIKOBOM HUTHU JIETKUN HE3apsDKEHHBIM LIAPUK W3



¢doneru. Korja rmiacTHHBI IOJICOSTUHIIIA K PA3HOMMEHHBIM KJIEMMaM BBICOKOBOJIBTHOTO HCTOYHHKA
HATMPSDKEHUS, IIAPUK TPUIEN B JBMKeHHe. ONMUIINTEe ABMKCHUE IIApUKA U O0BICHUTE €TO0.

OrtBert:

1. BHauane mIApUK JJIEKTPU3YETCS U MPUTATUBACTCS K JICBOWM IUIACTHHE, 3aT€M 3apspKaeTcs
MTOJIOKUTEIPHO M OTTOJKHYBIIMCH OT HEE MpUTATHBaeTcs K mpaBoid. OH HayMHAET COBEPIIATH
KoJIeOaHus;

2. BHauaje MapuK MPUTATHBACTCA K OTPUIIATEIIBHO 3apsHKEHHOM IUIACTHHE, 3aTeM 3apsDKaeTCs
OTPUIATENIFHO M OTTOJKHYBIIUCH OT HEE MpUTATHBaeTcsa K JieBod TuiactuHe. OH HayWHaAET
COBEPIIATH KOJICOAHUS;

3. IapuK AIEKTPU3YETCS U MPUTATHBACTCS K JICBOU IJIACTUHE U MPEKPAIAET IBHKEHUE.

4. mapuK MPUTATUBACTCS K PABOM IJIACTUHE U TIPEKPAIAET JBIKCHHE

16. J1y1st MOASPHOTO TUAJIEKTPUKA CHPABEOIUBbL YTBEPKICHUS
1) O6pazen qudIEKTpUKa B HEOTHOPOIHOM BHEIIHEM DJICKTPUIESCKOM I10JI€ BTATUBACTCS B
o0jacTh 0oJiee CHIIBHOTO MOJISI.
2) IunonapHBI MOMEHT MOJIEKYIIBI TUAJICKTPUKA B OTCYTCTBUE BHEIIHETO JICKTPUUECKOTO
TOJISL PaBEH HYIIIO.
3) JlmdnexTpudueckast BOCHPUUMYUBOCTh OOpATHO MPOIOPIIMOHANIEHA TEMIIEpaType.

< >

17. BEIYMCIUTD SKBUBAJICHTHOE COTIPOTUBJICHUE COCTUHEHUS
pe3uctopoB Rj=R,=R3=R4=5 Om. < > Rz

o o B —

18. BpiOepute W3 TpemoKeHHBIX (OPMYN TEpPBBIH 3aKOH [ ]
@apanes s JIEKTPOIU3a I

Otser: E4

1. m=kq = kit

2 k=14

Fn
3. j=qnlb, +b )E
4. j=ng,v

CtpykTypa (poHAa TECTOBBIX MATEPHAJIOB MO TUCHHUIIIHHE
(2 cemectp ouHas popma oOy4deHUs, 1 Kypc JeTHSISI ceccus 3a09Hast (popma oOydeHus )

WNHpaukaTop JOCTUXKEHUS Tema Xapakrepuctuka T3 | KoxmnuecTBo TeCTOBBIX
KOMIIETEHIINU 3a1aHuM, THIBL T3

OIIK-1.1. emoHCTpHpYET Mar=uTHOE TI0JIe B BaKyyMe 3uaHne 2-0T3
3HaHUS OCHOBHBIX 3-3T3
MOHATUH U YMmenue 3-0T3
(dyHIaMEHTATBHBIX 3-3T3
3aKOHOB (DU3HKH, HeiicTtBre 3-0T3
TIPUMEHSET METO B 2-3T3
TEOPETUICCKOro U MarauTHoe noJjie B BEIIECTBE 3HaHue 2-0T3
OKCIIEPUMEHTAIBHOIO 3-3T3
UCCIICIOBAHUS YMeHne 3_-0T3
(bu3rYeCKUX SBICHUH, 3_-3T3
MPOIECCOB ¥ OOBEKTOB JleiicTBHe 3_0T3
2-3T3
SIBieHME 3IEKTPOMArHUTHOM 3HaHue 2-0T3
AHIYKIIHA 3-3T3
YMmenue 3-0T3
3-3T3
JelicTBue 3-0T3




2-3T3

YpaBHeHUs1 MakcBenia 3HaHue 2-0T3
3-3T3

YmMenue 3-0T3

3-3T3

JlelicTBue 3-0T3

2 -3T3

Kunematnka cBOOO HBIX 3HaHue 2-0T3
rapMOHHYECKUX KOJIeOaHuit 3-3T3
YMenue 3-0T3

3-3T3

JlelicTBue 2-0T3

3-3T3

JuHaMuka CBOOOJHBIX TAPMOHUYECKUX 3Hanue 2-0T3
KoJnebaHui 3-3T3

YMmenue 3-0T3

3-3T3

JeticTBue 3-0T3

2 -3T3

3aryxamlinue U BEIHYKIEHHBIC 3HaHue 2-0T3
KoJIeOaHus 3-3T3

Vmenne 3-0T3

3-3T3

JlelicTBue 3-0T3

2 -3T3

ITepemenHsIit TOK 3uaHne 2-0T3
3-3T3

YMenue 3-0T3

3-3T3

JlelicTBue 3-0T3

2 -3T3

MexaHuuecKHe U EeKTPOMarHUTHbIE 3HaHue 2-0T3
BOJIHBI 3-3T3

YMenue 3-0T3

3-3T3

JlelicTBue 3-0T3

2 —-3T3

BousHoBas ontuka. MHTepdepenus u 3HaHue 2-0T3
TUQPaKIUs CBETa 3-3T3
Ymenue 3-0T3

3-3T3

JlelicTBue 3-0T3

2 -3T3

BosmoBas onrruka. Bzanmoneiicteue 3Hanne 2-0T3
CBETa C BEIIECCTBOM 3-3T3
YMenue 3-0T3

3-3T3

JlelicTBue 3-0T3

2 -3T3

KBanroBast npupoja nu3nydeHus 3HaHue 2-0T3
3-3T3

YMmenue 3-0T3

3-3T3

JlelicTBue 3-0T3

2 -3T3

OCHOBBI KBAHTOBOU MEXaHUKH 3HaHue 2-0T3
3-3T3

YMenue 3-0T3

3-3T3

JlelicTBue 3-0T3

2-3T3




OCHOBBI TEOpUM aTOMa 3HaHue 2-0T3
3-3T3
Ymenue 3-0T13
3-3T3
JlelicTBue 3-0T3
2-3T3
OCHOBHI (pH3UKH TBEPIOTO TETA. 3HaHue 2-0T3
CBolicTBa TBEPBIX TEIN 3-3T3
Ymenue 3-0T13
3-3T3
JleticTBue 3-0T3
2 -3T3
®du3uKa aTOMHOTO Apa. 3HaHUe 2-0T3
DneMeHTapHBIE YaCTHIIBI 3-3T3
Ymenue 3-0T3
3-3T3
JeticTBue 3-0T3
2 —3T3
OIIK-1.2. [Tpumensier MarsuTHOe 1oJie B BaKyyMe. [eiictBue 5-0T3
METObI TEOPETUUECKOTO U Ornpenenenne ropu30HTAIBHON 5-3T3
9KCTIEPUMEHTAIILHOTO COCTAaBIISIIOIIEH BEKTOPA HHIYKLIUH
HCCIIEeN0BaHMs 00BEKTOB, MarHUTHOTO MOt 3eMiIn
MIPOIECCOB, SBJICHUH, JluHamuka cBOOOTHBIX TAPMOHHYECKUX JleticTBue 5-0T3
MIPOBOIUT 3KCIIEPUMEHTBI KOJICOaHUH. 5-3T3
0 331aHHOM METOMKE U OmnpeneneHre yCKOPEHUsI CBOOOIHOTO
aHaJIM3UPYeT UX aJICHNs TIPH IOMOIIX 000POTHOTO
pe3yNIBTaThI MasiTHUKA
IlepemeHHBIH TOK. [eiictBue 5-0T3
TTocnenoBaTenbHOE COSTMHEHHE 5-3T3
NPOBOJIHUKOB B LIENIH IEPEMEHHOTO
TOKa
BonroBas ontuka. UaTepdepernns u [eiictBue 5-0T3
Jmudpaknus cBeta. 5-3T3
OmnpeneneHne [UIMHBI CBETOBOM BOJIHBI
C TIOMOIIBI0 TU(PAKIMOHHON penIeTKH
KsanroBas npupoja nu3mydeHusl. JHelictBue 5-0T3
W3yuenne ABICHUS BHEIIHETO 5-3T3
tdororddekra
OCHOBBI TEOpHH aTOMA. JHeiictBue 5-0T3
HccnenoBanue CeKTpOB BOAOPOAA U 5-3T3
TeIHs
OCHOBHI (pH3HUKH TBEPIOTO TETA. [HeiictBue 5-0T3
CBoiicTBa TBEPABIX TEI. 5-3T3
HccnenoBanue BoJIbTaMIIEPHON
XapaKTEPUCTUKH TOJTyIPOBOIHUKOBOTO
JMoza
®u3uKa aTOMHOTO Apa. [eiictBue 5-0T3
OneMeHTapHbIe YaCTHIIBL. 5-3T3
N3yueHnne TpekoB 3apsHKEHHBIX
YaCTHI] TI0 TOTOBBIM (poTOTpadusim
Uroro 248 — OT3
248 —3T3

[Monuerii komrekT @T3 XpaHUTCS B AIEKTPOHHON WHPOPMAIMOHHO-00pa30BaTEIILHOM cpefe
3a0 KT HpI'VIIC m oOydaromuiicss ©MeeT BO3MOKHOCTh O3HAKOMHTBCS C JIEMOHCTPAIIMOHHBIM
BapuanToM OT3.

Hwxke mnpuBenaeHsl o00pa3el] THUIOBBIX BapHAHTOB HWTOTOBBIX TECTOB, MPEIYCMOTPECHHBIX
pabodeii mporpaMMoi TUCIUATITHHEL.



OO6pa3selr TUIIOBOTO BapHaHTa UTOTOBOTO

TeCTa, MPEeyCMOTPEHHOT0 pabouel mporpaMmmoit

JAUCIUITIIMHBI

(2 cemectp ounas popma obydenwus, 1kyp

1. YcraHoBUTE COOTBETCTBHE.

C JIETHSIA ceccus 3aouHas (popma oOydeHwHs)

1. TlapannensHble HPOBOJHHUKH C
TOKAMH. ..

QJICKTPUICCKUMHU

A. OTTaAJIKUBAIOTCS WIU MPUTATUBAKOTCS B 3aBUCUMOCTU OT
HaIpaBJICHUA U CUJIBI TOKA

2. Ecin HampaBiieHHUS 3JIEKTPHYECKHUX TOKOB COBIIAJAIOT,
TO MPOBOJTHUKH

b. orrankuBaroTcs

3. Ecimm HaIlpaBJICHUS DJICKTPUICCKUX
ITPOTUBOIIOJIOXKHBI, TO IPOBOJHUKHN

TOKOB

B. orrankuBaroTcs nim NPUTATHUBAKOTCA B 3aBUCUMOCTU OT
HaIpaBJICHUA TOKOB

I'. nputsirusarTcs

2. Kak Ha3plBalOT BEIIECTBO, B KOTOPOM CYMMAapHBIH MArHUTHBIH MOMEHT MOJIEKYJIbI
3HAYUTEIBHO OOJIbIIE MAarHUTHOI'O MOMEHTa OJHOT0 OpOMTAJIBHOIO 3JEKTPOHA; B 3TOM BEIIECTBE

H>>1 < >
3. BriOepute npaBUIBHOE YTBEPXKICHHE,
paMKe, 3aBUCHUT TOJIBKO OT
Orser:
1. HampaBlieHUsI BEKTOPA MAarHUTHON UHAYK
2. MOZyJsl BEKTOpa MarHUTHOW MHAYKIUU
3. IOTOKAa BEKTOpPa MAarHUTHOW MHIYKLIUU

OJIC uHAOykuuu, reHepupyemas B MOKOAIICHCS

AU

4. CKOPOCTH U3MEHEHHS TTOTOKA BEKTOpa MAarHUTHOW MHYKIIUH

4.3a 5 ¢ MarHUTHBIN TTOTOK, MPOHU3BIBAIOIINIA MPOBOJIOYHYIO PaMKYy, YBEeIU4miIcs oT 3 1o 8BO.

Uemy paBHO nipu 3ToM 3HaueHue DJC nHAyKIMu

5. IlomHas cuctema ypaBHCHI/Iﬁ Makcaeimia JJIs1 DJICKTPOMArHuTHOI'O ITOJII UMECT BU !

S OB -
fE-dl =—£5-ds
§D-dS=[p-av
S 14

Craenyromas cucteMa ypaBHEHHUIA:

CIIPABEIINBA I IEPEMEHHOTO 2JIEKTPOMa
BapuaHTbl OTBETOB:

1. npu HAMUYUM 3aPSHKEHHBIX TENl U TOKOB
2. B OTCYTCTBHE 3apsKEHHBIX T€J U TOKOB
3. B OTCYTCTBHUE 3apSKEHHBIX TeJ

4. B OTCYTCTBHUE TOKOB MPOBOAUMOCTH

6

Kpasi KpailHEro MoJI0KEHU 10 TPaBOro KpaHero

2
7. YpaBHeHHE JBIKEHIS IPYKHHHOTO MasiTHAKa !

B pamke? < >
L -~ oD) -
iH-dlz'!. j+ |8
§1§-d§=0
N
- - 0D -
fH-dl:_!E-dS
§1§-d‘=0
N

THUTHOTI'O ITIOJIA ...

IMPOBOAMOCTHU
MpoOBOANMOCTHU

. 3a Kakyro 4acTh nepuoja T mapuk MaTeMaTHUECKOIO MasTHUKA MPOXOAUT IYTh OT JIEBOIO

HoJoxeHud? < >
d’x rdx k _0
mdt m




aBisieTcs AU depeHInaIbHbIM YPaBHEHUEM ...
OrtBerT:

1. cBOOOAHBIX HE3ATYXAOMIINX KOJIeOaHUH

2. BEIHYX/ICHHBIX KojeOaHui

3. cBOOOHBIX 3aTyXaKIINUX KOIeOaHMi

4. cBOOOTHBIX HETAPMOHUYECKUX KOJIeOaHU

8. Kak 3aBUCHUT aMITUTYy/Ia 3aTyXaOMIKUX KOJIeOaHU OT BpeMeHH?
Orser:

1. mocrosHHa,

2. yOBIBa€T 110 JIMHEHHOMY 3aKOHY,

3. yOBIBaeT MO 3KCIOHEHIIUATHHOMY 3aKOHY,

4. BO3pacTaeT ¢ TeUeHHEM BpEeMEHH

9. OT KaKuX BEJIMYHMH 3aBUCHUT YaCTOTA 3aTyXaIOMINUX KOJIeOaHUH MaTEMaTHYECKOro MasiTHIKA?
OTBeT:

1. AIMHBI MasiTHUKA,

2. Macchl Tpy3HKa,

3. ko3(pdureHTa ConpOTUBICHUS CPEIBI,

R
4. aMITTUTYBI KOJIeOaHUH —:—

10. lnsa naHHOW cxembl BblOepuTe 3akoH Oma u3 ‘
MIPEIOKEHHBIX (HOPMYIT: Puc. Yyactok mnenm ¢ akTHBHBIM
COIIPOTHUBJIICHUEM

Otger:
g, =don

°° R

I = UOL

0
2 X,

_ UOC

I, =
3. X
11. [IpononbHas MexaHUYECKas BOJTHA MOKET BOZHUKATH B < >

12. Ha noBepXHOCTHM MBUIBHOM IIEHKH B OTPAKEHHOM CBETE BHUJHBI pPaadyXKHbIE IOJOCKH.
Kaxkoe dusmndeckoe siBineHue HabIt01aeTCs B JAHHOM Citydae? < >

13. Cer mamaer Ha TpaHUWIly pa3deia JABYX Cped: Boaa W crekio. HalOmromaercs, 4To
MIPEJIOMJICHHBIN JIyd NMEPHNEHAUKYISIPEH OTpakeHHOMY Jiydy. Kakoe yTBep:k/IeHHe B IaHHOM Cy4ae
BEpHO?

OrtBer:

1. mpeJIOMJICHHBIN Jy4 €CTECTBEHHBII

2. MPEeJIOMJICHHBIN JIyd YaCTUYHO MOJISIPU30BaH

3. MpeJIOMJICHHBIH JIYY MMOJTHOCTHIO TOJIIPU30BaH

4. HapyIIaeTcs 3aKOH MPEIOMJIICHUS CBETa

14. Dueprus ¢oroHa paBHa < >

15. I[BI/I)KGHI/IG OJICKTPOHA 110 3aKOHaM KBAaHTOBOM MCXaHUKHU JOJDKHO ITOJYHMHATHCA
CJICAYIOIUM Tpe6OBaHI/IHMI



1) Bce RJIEKTPOHBI TOXKJECTBEHHBI, TO €CTh MX OCHOBHBIE XAapAaKTEPUCTHKU HE 3aBHUCSIT OT
BbIOOpA 3IIEKTPOHA;

2) 351eKTpOHBI 00JIaJAI0T CBOMCTBAMU M YACTHUIIBI M BOJIHBI OJTHOBPEMEHHO;

3) mpu IBMXKEHUM 3JIEKTPOHA MOKHO OIPENEIHTh TOJBKO BEPOSATHOCTH €ro OOHApYXKEHHS B
OIIpEJIeIIEHHON TOYKE IPOCTPAHCTBA.

Kakwue u3 aTux TpeboBaHuii BepHbI? < >

16. Ha pucyHke mnpuBeieH CHEKTp MOTJIOLICHUS
HEU3BECTHOTO Tra3a U CIEKTPhl TOTJIONIEHHUS TapoB Sr
HEM3BECTHBIX MeTauloB. [lo BHAY CHEKTPOB MOXKHO
YTBEPKAaTh, YTO HEM3BECTHBIN ra3 COIEPKUT ATOMBI

Ortser:

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

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

3. Tonbko cTpoHIus (Sr), kanbius (Ca) u Hatpust (Na)

4. tonbko ctpoHuys (Sr), kanpuus (Ca), Hatpus (Na) 1 Ipyroro BeuiecTsa

Ca

17. B030H — 3TO THM YaCTHIIbI, KOTOPAsl TOJIKHA MOAUYHUHATHCS CIIEIYIOIINUM TPeOOBaHUAM:
1) 3Ta yacTHLa ABISAETCSA KOJUIEKTUBUCTOM (HE MOAUMHsAeTCs npuHiuny [laynn);

2) 9Ta yacTula SIBISIETCA HHANBUAYAIUCTOM (oauuHseTcs npuHuuny [aynm);

Kaxkwue u3 3tux TpeboBanmii BEpHBI? < >

18. BeiOepuTe 3aKOH paJIMOaKTUBHOTO pacmaaa: o—pacmaj. < >
A A 4

L. X->2Y+)«a
A A 0

2. ) X—2 Y+ \p

3. ;‘;X—y;zz Y+Jy

3.7 IlepeyeHb TeOPeTHYECKUX BOMPOCOB K 324eTy
(1 OTIEHKH 3HAHU)

Pa3zgen 1 «KMexanuka»

1.1 TlousiTe 0 MEXaHUYECKOM ABHKEHMH. Buanl Mexanmueckux cucreM. CHCTEMBI OTCYETA.
CriocoOsbI 3a/1aHUs TIOJIOKEHUS MaTEPHAILHON TOYKH B MPOCTPAHCTBE U MEXAHHUYECKOTO JBUIKCHHS
3TOrO Tena.

1.2 KunemaTuueckue napameTpsl JBUKECHHUS.

1.3 Macca, cuna 1 UMIyJTbC MaTepHaIbHOU TOUKH. CrucTteMa 3akoHOB HrrtoTOHA.

1.4 Busbl MEXaHUYECKUX CHII: CUJIbl TATOTEHUS, CUJIbl YIIPYTOCTH U CUJIbI TPEHUS.

1.5 Cucrema matepuanbHbiXx ToueK. CrocoObl KMHEMAaTHYECKOTO OTMHCAHUS JIBIDKCHHS Tl
cuctemsl. LleHTp Macc. JIBU>keHHE IEHTpa Macc.

1.6 3akOHBI TUHAMUKH JIBH)KEHUSI CUCTEMBI M €€ LIEHTpa Macc. 3aKOH COXpaHEHUs] UMITyJbca
CHUCTEMBbI MaTepPHUAJIbHBIX TOYECK.

1.7 Dneprus u pabora. 3aKOH COXpaHEHHUS SHEPrUH. 3aKOH COXPAHCHHS MEXaHUYECKOMN
SHEPIrUu.

1.8 MomenT unepuuu tesia. MoMeHT cuiibl. OCHOBHOM 3aKOH JUHAMHUKH BpalleHUs Tea.

Pa3nea 2. «MogexkyJsipHasi u3nKa 1 TepMOIUHAMHKA)

2.1 OcHOBHBIC TIOJOXKECHHS MOJICKYJIApHOH (usuku. TepmoauHamMHUecKue mapaMeTphl
coctosnus Tena ( P,V,T ) u ux onucanue. MUKpOCKOIIMYECKHUE TapaMEeTPbl COCTOSIHUS TeJIa.

2.2 OCHOBHOE ypaBHEHHE CTATUCTUYECKOW TEOPHUH UJICAJIbHOTO I'a3a U CIIEJICTBUS U3 HETO.

2.3 Crenenu cBoOonbpl. 3akoH bombliMaHa O paBHOMEPHOM paclpeielieHUd SHEPTHUU T10
CTENEeHsIM CBOOOIbI. DHEprus MOJIeKyJbl. BHYTpeHHSsI SHEprus UaealbHOTO rasa.

2.4 Pabora ¥ TEII0Ta UAEaIbHOTO rasa.



2.5 TlepBoe Hayano TEPMOJAMHAMUKH U €r0 IPUMEHEHHUE K U30IPOIECCaM.

2.6 AnuabatHblii poriecc. YpaBHenue Ilyaccona.

2.7 Bropoe nHawano tepmoguHamuku. [IpuHimun npevictBusi teruioBoro asurartens. KITJ
TEIUIOBOT'O JABUTaTEs.

Pa3nea 3. «nekrpuyecTBo»

3.1 OcHOBHBIE 3aKOHBI DJJEKTPOCTATHKK (3akoH KynoHa, TpHHIMI CyNepHo3UIUn
AJIEKTPUYECKUX CHJI, 3aKOH COXPAHEHHUsS OJIIEKTPHUYECKOrO 3apsaa, 3aKOH O MHHHUMAJIbHOM
AIEKTPUIECKOM 3apsie).

3.2 OCHOBHBIE CBOWCTBA 3JIEKTPOCTATHYECKOTO MOJsl. HampsikeHHOCTh JIEKTPOCTaTHYECKOTO
noJst. [IpuHuun cynepno3uiuu mojeu.

3.3 PabGora mnepemenieHusi 3apsjga B DJIEKTPUYECKOM moje.  Pa3HOCTh MOTEHIMAJIOB.
[ToreHumanpHas sHEprus.

3.4 Cpa3p MEXIy HANpsSHKEHHOCTBIO U IOTEHIMAJIOM B JJIEKTpUYECKOM Iosie. Teopema o
HUPKYJSIUN BEKTOpa HANpsHKeHHOCTU. [loTeHInanbHbIi XapakTep 3JIeKTPOCTaTUYECKOTO MOJIs.

3.5 Teopema Octporpanckoro - ['aycca u ee NMPUMEHEHHE K PacueTy AJIEKTPOCTATHUYECKUX
MOJIEH.

3.6 CBoiicTBa NPOBOJHUKA B AJIEKTPOCTATUYECKOM I0JI€. DIEKTPOEeMKOCTh. KoHIeHCaTOPBHI.

3.7 DHeprus 3eKTPOCTATUYECKOTO MOJIA U 00BbeMHas! TIIOTHOCTh YHEPTUH.

3.8 Dnektpuyeckuii Tok. Cuia ToKa U IUIOTHOCTh TOKa. Buabl TOkOB. OCHOBHBIE 3aKOHBI
MOCTOSIHHOTO TOKA.

3.8 TunoBble MpaKTHYECKHE 32IaHUS K 324eTy
(17151 OLIEHKH YMEHMI)

Pacnpez[eneHHe MPAKTUYCCKUX SaZIaHI/Iﬁ K 3a4C€Ty HaxXOOHUTCSA B 3aKPbITOM IJIA 06yan01u1/1xcs1
noctyne. Pa3paboTaHHBIN KOMILICKT TUIIOBBIX MPAKTUYECKUX 33J]aHUH K 3a4eTy HE BBICTABIISCTCS B
NEKTPOHHYIO HH(pOpMaMOHHO-00pa3zoBaTenbHyto cpeny 3a0lKT HWpI'YIIC, a xpaHuTcs Ha
kadenpe-pazpadborunke B coctaBe @OC no AMCHUTIIHHE.

Huxe npuseneH oOpasel; TUIOBBIX PAKTUYECKUX 3a/JaHUMN K 3a4eTy.

OO0pa3el TUIIOBBIX MPAKTUYECKUX 3aJIJaHUH K 3a4eTy

1. Ha neBoM puCyHKe peACTaBICHbI BEKTOP CKOPOCTH TEJa U
BEKTODP PaBHOJEHCTBYIOIIEH BCEX CHJI, IEUCTBYIOIINX HA TEJO.
Kaxko# u3 yeTslpex BEKTOPOB HA IIPABOM PUCYHKE YKa3bIBA€T v 4 1
HaIIPaBJICHUE BEKTOPA YCKOPEHMSI 3TOT0 TeJla B UHEPLIUAIbHON I

cucreme orcuera? F

w

BapuanTe! oTBera:
1 2) 2 3)3 4) 4

2. HaliTu MOMEHT UHEPLIUU CUCTEMBI TEJI, COCTOSIILEN U3
cTepxHA 1IuHo0 L Maccoit M=2m 1 MaTepuaabHONW TOYKH e M
Maccoil m, 3aKpeIUIEHHOW Ha KOHIIE CTEPKHS. 3aKpeIieHHas
BEPTHUKAJIbHAS OCh BPAILLEHUS PACIIOIOKEHA HA PACCTOSHUU

1
a =—L oT cBOOOAHOTO KOHIIA CTEPIKHS. 2

Bapwnants! oTBeTa:



A) Emﬁ ]3)ﬁmL2 B)gmL2 1“)4—9171L2
36 36 36 36

3. HailTu MOMEHT MHEPIUU CUCTEMBI TEJ, COCTOSIIIEH
13 1ucka paauycoM R u maccoit M=2m u MatepuanbHOM
TOYKH MacCcod mj=m, 3aKpEIICHHON Ha IUIOCKOCTH JIUCKA.
Ocb BpaleHus: neprneHANKYIIpHa MII0OCKOCTH AUCKA U

. R
nepecekaet €€ B Touke A. PaccrosHus a=0 u b= 3

BapI/IaHTBI OTBCTA:

A) 28 R B) 24 R B)ﬂmR2 F)l—st2
4 4 4 4

4. Macca monekynsl SO, paBHa

BapuaHnThb! oTBeTa:

1) 64:107 kr; 2) 64:107 kr; 3)107-10° kr;  4) 107-107 kr.
5. Macca MosieKyIbl Kakoro Beniectsa pasHa 30- 10% kr

BapuanTe! oTBeTa:

1) Oy; 2) H,0; 3) COy; 4) N,.

6. Macca Mo (MmonsipHast macca) N,Os paBHa

Bapuanrts! oTBeTa:

1) 108107 kr;  2)108-10% xr;  3) 180-10° kr;  4) 180-107% «r.
7. Macca Mo Kakoro BelllecTBa paBHa 18- 107 kr

BapuanTs! oTBerta:

1) Oy; 2) H,O; 3) COy; 4) N,.

8. Haiitu xonuyectBo N mouiekyn, conepxamuxcsa B 108 T Boabl
Bapuanrts! oTBeTa:

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

9. Haiitu maccy BemiectBa N>Os , cocrositero uz N =12- 10% MOJIEKYI,
BapwuaHnTs! oTBeTa:

1) 360-10° kr;  2)360-10% kr;  3)216:10° kr;  4) 216107 kr.

3.9 TunoBble NMpaKTH4YeCKHUe 321aHUS K 3a4eTy
(11 OIIEHKH HABBIKOB M (MJIW) OIIBITA JIESITEIIBHOCTH)

Pacripenenenmne mpakTHUECKUX 3aJaHUI K 3a4€Ty HAXOAUTCSA B 3aKPHITOM JJIs1 0Oydaromuxcs
noctyne. Pa3paboTaHHBIA KOMIUIEKT TUIIOBBIX MPAKTUYECKUX 3a/JaHUN K 3a4eTy HE BBICTABJISETCS B
AJIEKTPOHHYIO HH(pOpMaIMOHHO-00pazoBatenbHyto cpeny 3a0lDKT HpI'VIIC, a xpanutcs Ha
kadenpe-pazpadborunke B coctaBe @OC 1o AUCHUILIIMHE.

Huxe npuBeneH oOpasell THIOBBIX MPAKTUYECKUX 3a/1aHUN K 3a4ETYy.

O6p8.3€I_I THUIIOBBIX IMTPAKTHYCCKUX 3aJIaHuM K 3a4CTy

1. OnpenenuTb CKOPOCTh, YCKOPEHUE MPU MPSMOIMHEHHOM JIBH)KEHUH TeJa, €CIM M3MEHEHHe
€ro KOOPJAMHATHI CO BPEMEHEM MPOUCXOIUT 10 3akoHy X=10+5t-10t2?7

2. Haiitn ypaBHEHHE NPSIMOJIMHEHHOr0 JBMXEHUS Tela C MOCTOSHHBIM YCKOPEHHEM, €ClU B
HavaJbHBIA MOMEHT BPEMEHH TEJIO TOKOWJIOCH B Hadaie KoopauHaT, a depe3 10 ¢ ero ckopocTh
ctajna paBHo# 20 m/c.

3. YpaBHEHHE NPSIMOJIMHEMHOrO ABUKEHUS Tella MPOUCXOAUT IO 3aKOHY x=A+Bt+Ct*+Dt’,
rae B=2 m/c, C=-1,3 wm/c*, D=5 m/c’. Onpenenutb CKOPOCTb, YCKOPEHHE B MOMEHT BPEMEHHU S C, a
TaK ke CPETHIOI CKOPOCTh 3a 5 C.



4. Teno B HayaJbHBII MOMEHT BPEMEHM HAxXOJUTCS B Hadajie KOOPAMHAT U MIpuoOpeTraer
HayvaJbHYIO CKOPOCTh 2 M/c. HaliTh ypaBHeHHE IBUKEHUS 3TOTO Tella, €CIIM €ro CKOPOCTh B KOHIIE 5
C IBMKCHUS CTaja paBHOU 12 M/c.

5. Uepes ONOK, MPUKPETUICHHBIA K Kparo CTOJIa, MEPEKUHYTa TOHKAs HepacTsKUMas HUTh, K
KOHILIaM KOTOPOW MNpuUBs3aHbl ABa rpy3uka. OIHUH IPy3UK ABUXKETCS IO CTOJNY, a APYrod — BIOJIb
BepTHKaMH — BHU3. Onpenenuts KodpUIIMEHT TPEHUS L MeKAY MTOBEPXHOCTAMHU Ipy3a u ctona. [Ipu
YeM Macchl TPY3MKOB M OJIOKa OJMHAKOBBI, CHCTeMa JABIDKETCS C YckopeHueM 1.7 w/c.
[Ipockanib3pIBaHMEM HUTHU O 000y U CUJION TpeHHs, AeHCTBYIOMIEH Ha OJI0K, mpeHeOpeyb.

6. Temo maccoii 0,4 Kr JBMIKETCS BBEPX IO HAKIOHHOM TUIOCKOCTH BbICOTOM 30 CM W JUTHHOM
50 cm nop nefictBuem cuitbl Tru 10 H. Onpenenuts yckopeHHe ABMKEHUS Tela, eclii K03 GUIueHT
TpeHus Tena o noBepxHocTs 0,1.

7. K npy>XuHHBIM BecaM mojBemieH 0y10k. Yepe3 OJI0K MepeKUHYT LIHYpP, K KOHLIAM KOTOPOTO
MpUBsI3aHbl Ipy3bl Maccamu 2 KT U 3 kr. KakoBo OyneTr mokazaHue BECOB BO BpeMsl IBHXKEHUS TPY30B
? Maccoi#t 61oka 1 nIHypa npeHeOpeus.

8. C mokosSmMMcs IMapoM Maccoll 2 KI' CTAJIKMBAETCA TaKOM >Ke Iap, IBMXKYIIUWUCS CO
CKOpOCThIO 1 M/C. BEIUMCINUTE CKOPOCTH T MOCIE MPSMOT0 [IEHTPAIBHOTO HEYIIPYTOro yaapa.

9. Macca cHapsga 10 kr, macca crBona opyausi 500 kr. Ilpu BbICTpene cHapsin mosydaer
KUHEeTH4ecKyro 3Hepruto 1,5 MJ[k. Kakylo KMHETHYECKYI0 SHEPruio MOJIy4aeT CTBOJ BCIEIACTBUE
otnauun?

10. KonpkoOexern maccoit 60 Kr, cTOs Ha JipAy, OpocaeT B TOPU3OHTAIBHOM HAaIpPaBICHUU
KaMeHb Maccol 2 Kr co ckopocThio 10 M/c. C Kako#t CKOPOCTHIO OTKATHTCSI KOHBKOOEXKEIT?

11. CrepxxeHp Bpamiaercs BOKPYT OCH , MPOXOASIIEH 4Yepe3 €ro CepeauHy, COTrJacHo
YpaBHEHUIO (p=At+Bt3,rz[e A=4 pan/c, B=0.5 pan/c’. Onpenenurpb BpamalOIUA MOMEHT M,
NEUCTBYIOIIMN Ha CTEpPKEHb uepe3 BpeMs t=3 ¢ moclie Hayajia BpalleHUs, €CJIM MOMEHT MHEPIUU
crepxkHs [=0.06 kr-m2.

12. T'py3 maccoit m=3 Kr nmpuBsi3aH K IIHYypy, HAMOTaHHOMY Ha 0007 MaxOBHKa JIHaMETPOM
D=70 cm. Omnpenenants MOMEHT MHEpUUU | MaxoBUKa, €ClIM OH, BpPalllasAChb PAaBHOYCKOPEHHO IOJ
JEHCTBUEM CHIIBI TSKECTH I'Py3a, 3a Bpemsl t=5 ¢ IproOpe yriIoByro cKkopocTh 12 pan/c.

13. Ilap maccoit m=10 kr u paguycom R=25 cm Bpaiiaercs BOKpyr ocH, MpOXOASLIEH dyepe3
€ro IeHTp. YpaBHEHHE BpamieHus Imapa uMeeT Bua ¢=At+Bt*+Ct’, rne B=5 pan/c?, C= -2 pan/c’.
HaliTn 3aKOH N3MEHEHUs MOMEHTA CUJI, IEUCTBYIOIIMX Ha mwap. OnpeaenuT MOMEHT CUJI B MOMEHT
BpeMeHH t=3 c.

a. OnpenenuTb OTHOCUTEIBHYIO MOJEKYJSIPHYIO Maccy rasa, eciu npu temneparype T = 154
K u pgaBnenun P =2,8 Mlla on mumeer miotHocTh p = 6,1 KI/M-.

b. JIBa cocyna oauHAaKOBOro oObema cojepkaT Kuciaopod. B ogHom cocyne nasinenue Py = 2
MlIla u temneparypa T; = 800 K, B nmpyrom P, =2, 5 MIla, T, = 200 K. Cocyzasl coeauHuiu
TPYOKOM M OXJNanuiaM HaXOAsIuics B HUX kuciopoa mo temmeparypsl T = 200 K. Omnpenenutsb
YCTaHOBUBILIEECS B COCy/ax naBiieHue P.

c. Cocyn emkoctero 0,01 M cozepkuT 7 r a3ora u 1 r Bogopona npu temrneparype 280 K.
Omnpenenutsb JaBlI€HUE CMECH Ia30B.

d. B cocyne naxonutcst cmech 10 1 yriekucnoro raza u 15 r azora. Haiftu mioTHOCTb 3TOM cMecu
nipu remriepatype 300 K u napnenun 0,15 Mlla.

3.10 IlepeueHb TeopeTHYECKHX BONPOCOB K IK3aAMEHY
(1711 OLIEHKH 3HAHUM)

Pa3nea 4. «neKkTpoMarHeTusm»

4.1 MarauTHoe 110Jie B BaKyyMe. BeKTOp MHAYKIIMK MarHUTHOTO 1MOJiA. 3aKOH AMIiepa.

4.2 TlpyHuMn cynepno3uLMM MarHuTHBIX nojied. 3akoH buo — CaBapa — Jlamnaca. Pacuer
npoctedux nosei. Teopema o LMPKYISIIMK BEKTOpA UHAYKLIUU MAarHUTHOTO ITOJIS.

4.3 Cuna Jlopenua. J[BuxkeHue 3apsyKEHHBIX YACTHUI] B MATHUTHOM II0OJI€.



4.4 MarnuthHblii notok. Teopema Octporpaackoro-I'aycca s MarHUTHOTO TOJISL B BaKyyMe.
Pabora nepemereHuss KOHTypa ¢ TOKOM MJIM IPOBOIHHUKA C TOKOM B MarHUTHOM TIOJIE.

4.5 SBneHue odneKTpoMarHUTHOM uWHAYKIMU. 3akoH Dapanes wu Jlenma. OOpatHas
OTpHLIATENIbHAS CBA3b U €€ POJIb B SBJICHUU 3JIEKTPOMAarHUTHON MHAYKLIUU.

Pa3nea 5. «MexaHu4eckue U 3J1eKTPOMArHUTHbIE KOJ1e0aHUs 1 BOJIHbI. BosiHoBast u
KBAHTOBAasl ONITHKA»

5.1 Tlonsarue o konebanusax. Knaccudukanus konedanuii: mo Gpuandeckon mpupoje mpoiecca,
[0 THUIy KOJeOaTeTbHOM CHUCTEMBI, MO0 B3aMMOJEHUCTBHIO KOJ€OaTeNbHOW CHCTEMBI C BHEIIHUMHU
TeJIaMH, Mo 3aKOHY MPOTEKaHUs Mpoliecca.

5.2 KunemaTHka MEXaHMYECKMX M JJIEKTPOMAarHUTHBIX MPSMOJIMHEHHBIX CBOOOIHBIX
HEe3aTyXalolUX rapMOHUYECKUX KOoeOaHuH.

5.3 JluHaMMKa MEXaHWYEeCKUX U DIIEKTPOMArHUTHBIX MPSMOJMHEHHBIX CBOOOJHBIX
HEe3aTyXalolUMX TapMOHUYECKUX KoyieOaHMl Ha mpuMepe KoieOaHUl TPYKUHHOTO WM
MaTeMaTH4ecKoro MastHuka. [luddepennmansaoe ypaBueHue konebanuid. Yactora konebanuit.

54 DOuHeprus CcBOOOJHBIX HE3aTyXalOIIUX TapMOHMYECKHX MEXaHHUYECKUX U  JJIEKT-
POMarHuTHBIX Kosebanwuii. [Iporeccsl mpeoOpa3oBaHus SHEPTUH KOJIeOaTeIbHON CUCTEMBI.

5.5 CnoxxeHue NByX KojieOaHWH OJMHAKOBBIX HampaBieHUW. ClokeHHe IBYX KoJieOaHWUW BO
B3alMHO NEPIIEHIUKYISPHBIX HarpaBieHusX. Ourypsl Jluccaxy.

5.6 JuddepenmanbHoe ypaBHEHNE BEIHYKACHHBIX KOJeOaHU U ero perieHue. PezoHaHc.

5.7 Bonubl. Knaccugukamms BoJIH MO CJIEAYIONIMM MPU3HAKaM: 10 (U3NIECKON MPUPOAE, 110
yIIy MEXIy HalpaBieHHeM KoJieOaHUl U HampaBlIE€HUEM pAclpOCTpaHEHHs] BOJIHBI,  TIO
reOMEeTPUIECKOi (hopMe BOITHOBOW MOBEPXHOCTH, MO 3aKOHY COBEPIIEHUS KOJIeOaHHIH.

5.8 YpaBuenue Oeryieit BosHbl. J[muHa BomHbL JuddepeHnnansHoe ypaBHEHUE BOJTHBI.

5.9 CxopocTh pacnpoCTpaHEHHsI BOJH B CPEJie U €€ 3aBUCUMOCTh OT MEXaHWYECKUX CBOWCTB
CpeIbl.

5.10 DnexkTpoMarHuTHBIE BOJHBL. CBONCTBA 3JIEKTPOMATHUTHBIX BOJIH.

5.11 OnucaTh OCHOBHBIE BHJBI M3JIYYCHHS Tela MO CIOCOO0Y BO3OYXKACHHS MOJICKYN Tela U
JaTh KPAaTKYyI0 XapaKTePUCTHKY KaKIOMY BUAY U3IydyeHHUs. Kakue BENWUMHBI, XapaKTEpU3YIOILIUE
U3ITy4EHHUE U MOTIIONIEHUE CBETA BEIIECTBOM?

5.12 3akonbl U31y4YeHHUs! a0COJIIOTHO YEPHBIX TE.

5.13 [onsiTue o PoTOHAX M UX CBOWCTBAX.

5.14 OcHoBHbIe BUAb! hoTodddexTa. YpaBHeHHe DUHIITEIHA 11 BHEITHETO (poTodddekTa.
OOBSACHUTH NPUYMHBI CYLIIECTBOBaHMS Mopora GpoTtos¢dekra.

5.15 Tlpu paccessHUM PEHTIEHOBCKHX Jy4ed Ha KpUCTaUie HAOJIIOJACTCS M3MEHEHUE JIJTUHBI
BOJIHBL. OOBsiICHUTE PU3UUECKUI MEXAaHU3M 3TOTO SBJICHUS.

Pa3znen 6. «KBanToBasi Mexanuka. ®dusuka aroma. OcHOBbI (U3MKH TBEPAOIo TeJa.
DJIeMeHTHI siIepHOoil pu3nKH 1 PU3UKHU dJIeMEHTAPHBIX YACTHI»

6.1 OcHOBHBIE TIOJIOKEHHSI KBAHTOBON MEXaHUKH.

6.2 OCHOBHbIE 3aKOHbI KBAHTOBOW MEXaHUKH.

6.3 OcHoBbI TeOpuu aTomMa. KBaHTOBBIC Unca.

6.4 AToMHOE PO, ET0 COCTaB U CBOMCTBA. SAepHbIE CUIIBI U UX XapaKTEPUCTUKHU. DHEPTUs
CBSI3H.

6.5 EcrecTBeHHas M MCKYCCTBEHHAs PaIMOaKTUBHOCTb. 3aKOHBI paJOaKTUBHOIO pacmaa.

6.6 SlnepHble peakIuH U UX 3aKOHOMEPHOCTH. [I[puMeHeHHe sIIePHBIX peaKIlHil.

6.7 DeMEeHTapHbIE YaCTULIBI M UX OCHOBHBIE CBOMCTBA.

3.11 TunoBble NpaKTHYECKHE 32JAHUS K IK3AMEHY
(17151 OTICHKHM YMEHUH)

Pacnipenenenue npakTuuecKux 3aJaHUN K 3a4eTy HAXOJIUTCS B 3aKPHITOM I OOyYarOIIMXCS
noctyne. Pa3paboTaHHBIM KOMIUIEKT TUIIOBBIX MPAKTUYECKUX 3aJaHUN K 3a4€Ty HE BBICTABIISICTCS B



AJIEKTPOHHYI0 HH(pOpMAIMOHHO-00pazoBatenbHyto cpeny 3a0VDKT HpI'VIIC, a xpanutcs Ha
kadenpe-pazpadborurke B coctaBe POC 1o AUCHUILITHHE.
Hmkxe mpuBeieH o0paserl THITOBBIX MPAKTHYECKUX 3aJJaHUN K IK3aMEHY.

OO6pa3elr TUITOBBIX MPAKTUYECKUX 3a/IaHUH K IK3aMEHY
1. Ha pucynke u300pakeHbl C€UEHUS JIBYX MapajieIbHbIX MPSIMOJUHEHHBIX ITMHHBIX TPOBOJHHUKOB

C HIPOTUBOIIOJIOKHO HAIIPABJICHHBIMU TOKaMHU, IPpUYEM 11 :212. B kakoii yactu pUCyHKa
HHAYKIOHUA MarHuTHOI'O IOJIA TOKOB paBHa H}’J'IIO‘7

I | Iz
(o) ; ()
p : W
a i e d
BapuaHTbl OTBETOB:
A)c
b) b
B)d
INa

2. Yactuna c 3apsoM g BIETAET CO CKOPOCThIO V| B OJJHOPOAHOE MarHUTHOE I0JIe UHAYKINEN B.
VYron Mexay HanmpaBJICHUEM ABMXCHHUS M JIMHUAMH WHIYKIUA PaBEH a1:450. Ha gactunyy B

. F.
MAarauMuTHOM TIIOJIC ACUCTBYCT CHJIA HopeHua. Bo ckoabko pa3 U3MCHUTCA CHJIa HopeHL{a —2,

1
€CJIM CKOPOCTh V; YaCTHIIBI BO3pOCIIa B 2 pa3a, a yroil 0, TAKXKE yBEJIMUIUIICS B 2 paza?

3. Hanpsoxkennocts mons H= 6000 A/m, unayknuss marautHoro monst B=22,6 mTn. Haiitu
OTHOCHUTEIIBHYK0 MarHUTHYIO IIPOHULIAEMOCTH L CPEABI, B KOTOPOM HAXOIUTCS IIOJIE.

3.12 TunoBble MpaKTHYeCKHeE 3aJaHUIl K IK3aMeHY
(17151 OLIEHKH HaBBIKOB U (MJIM) OTbITA 1€ATEIHHOCTH)

Pacnipenenenre mpakTHYECKUX 33/IaHAH K K3aMEHY HaXOJUTCS B 3aKPBITOM ISl O0YJIarOIIUXCS
noctyne. Pa3paboTaHHbBII KOMIJIEKT THIIOBBIX MPAKTUYECKUX 33aJaHUH K 9K3aMEHY HE BBICTABIISETCS
B DJIGKTPOHHYIO HH(pOpMaMoHHO-00pa3zoBatenbHyto cpeny 3a0lDKT UpI'VIIC, a xpanutcs Ha
kadenpe-pazpadorunke B coctape POC 1o TUCIUITIHHE.

Hwxe mpuBeieH 00pasell THITOBBIX MPAKTHYECKUX 3aaHUH K 9K3aMCEHY.

OO6pa3elr TUITOBBIX MPAKTUUECKUX 3aJaHUH K IK3aMEHY
1. DIeKTpOoH ABUKETCS MO OKPY>KHOCTU B OJHOPOAHOM MArHUTHOM I0JI€ HAMIPSKEHHOCTHIO
4
2,5-10" A/m. OnipereuTh Nepruo 1 0OpaIieHust JICKTPOHa.

2. Haiitu cymmy IBYX KOJeOaHHI OJTHOTO M TOT'O YK€ HAIIPaBJICHUS U PaBHBIX YacTOT X = 3 COS
5t, x,= 3 cos(5t-1/2), CocTaBuTh ypaBHEHHUE PE3YIbTUPYIOIIETO KOJICOaHUSI.

3. 3Baganwl jymHa L MatemaTudeckoro MasTHUKa M Kod(pduimeHT 3 3aTyxaHus KoJeOaHUH.
Haiitu nepuop xone6aHuii 5TOro MaTeMaTHYECKOTO MasiTHUKA.






4. MeToan4yecKue MaTepuaJibl, onpeesoiimue Nnpoueaypy oleHuBaHus
3HAHM, yMEeHHUIl, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XaPpAKTEPU3YIOIIUX

B Tabmune

IIPpUBCACHBI

JTanbl (POPMUPOBAHUS KOMIIETEHIMA

OIIMCaHuA  Ipoucayp IMPOBCACHUA  KOHTPOJBbHO-OICHOYHBIX

MepOHpI/ISITI/Iﬁ u npoucayp OuCHUBAHHA PE3YJIbTATOB 06yqu1/1;1 C NIOMOIIBKO OOCHOYHBIX CPCACTB B
COOTBCTCTBHUHU C pa6oqel71 nporpaMMoﬁ JUCHUITIMHBI.

HanmeHoBanme
OLIEHOYHOI'0
cpencTBa

Ornucanus TpoueAypbl MPOBEACHHS] KOHTPOJIbHO-OIIEHOYHOTO MEPOIIPHUATHS U IIPOLIETYPHI
OIICHUBAHUS PE3yJIbTATOB O0yUEHUS

Konrpoussnas pabora

ITpenogaBaTens Ha yCTAHOBOYHOM 3aHATHH JOBOAUT 10 OOYYaIOIIMXCS: TE€MBI, KOJINIECTBO
3aaHuii B KOHTpOJIbHON pabore. KonTponmbpHas pabora JomkHa OBITH BBINOJHEHA B
YCTaHOBJICHHBIH CPOK M B COOTBETCTBUHM C IpaBMJIaMH K O(QOPMIICHHIO (TEKCTOBOH M
rpadudeckoit gacreit), chopmynupoBanHbMA B [Tonoxernu «TpeboBaHUS K 0QOPMIICHHIO
TEKCTOBOM M Trpaduueckold moKyMeHTalu. HOPMOKOHTPOJIbY B TOCHEIHEH pelaKIHu.
BemmonHeHHass KOHTpoJibHAs paboTa mepenaeTcst Uil TPOBEPKM MPENOJaBaTeNio B
YCTaHOBJIEHHbIE CPOKH. Ecnu KOHTpoJbHasi paboTa BBIIOJIHEHA HE B COOTBETCTBHH C
YKa3aHUsIMH WM HE B TIOJTHOM 00beMe, OHA BO3BpaIIaeTcs Ha JOPabOTKyY

Koncmekr

3amuTa KOHCIEKTOB, MPEAYCMOTPEHHBIX pabodel MpOrpaMMoi AWCIMIUIMHBI, TPOBOJUTCS
BO BpeMs IpakTHueckux 3aHsATHH. IlpenonaBarens Ha MNPakTUYECKOM  3aHATHUH,
MPEALIECTBYIOMEM 3aHSITHUIO TPOBEICHHUS KOHTPOJIS, JOBOJUT OO0 OOyJaromuXcs: TeMy
KOHCIICKTOB U TpeOOBaHMs, IPEIbSBISIEMbIC K UX BBITIOJIHEHUIO U 3aIUTE

Pa3HoypoBHEBbIE 3a1aun

BeimosiHeHue  pa3HOYpPOBHEBBIX — 33jad, IPEAYCMOTPEHHBIX paboueld  mporpaMmoit
JUCHUIUIMHBIL, TIPOBOJAATCS BO BpeMS MNPAKTUYECKUX 3aHATUH. Bo BpeMs BBIIOIHEHHS
3a7aHUi pa3peraercs MoJb30BaThCsl yIeOHNKaMHM, CIPaBOYHHKAMH, KOHCIICKTaMH JICKIIHH,
TeTPaAsMHU AJIsl MPAKTHUECKUX 3aHATHH

JluktaHt o gpopmynam

Jlukrant mo ¢opMmyiaM MpPOBOJMTCS BO BpeMs IPAaKTHUECKUX 3aHATHH. Bo Bpems
MIPOBEJCHUS TUKTAHTA TOJIB30BAThCS yICOHHKAMH, CIIPAaBOYHUKAMH, KOHCIIEKTAMU JICKIUH,
TeTpaasIMU JJIs IPAKTHUECKUX 3aHATUH HE pa3pelIeHo.

IIpenonaBaTens Ha MPAKTHYECKOM 3aHATHH, HPEAIIECTBYIOIIEM 3aHATHIO IIPOBEICHHUSA
JMKTaHTa, JOBOJMT 10 OOYJaroNmIMXCS: TeMY, KOJMYECTBO 3aJaHWil B AWKTaHTE, BpeMs
BBIIIOJIHEHUS

3amuTa 1abopaTopHOM
paboTsl

3amuTa 1a00paTOPHBIX PabOT MPOBOIUTCS BO BpeMs JabopaTOpHBIX 3aHATHHA. Bo Bpems
NPOBEJICHUS 3aIUTHl Ja0OpaTOPHOW PabOTHI MONB30BATHCS YICOHHKAMHM, CIIPABOYHUKAMHU,
KOHCIIEKTaMH JICKLUH, TETPaJsSIMH HE pa3peleHo.

[IpemomaBaTens Ha TabopaTOpHO PaboOTe, MPENIISCTBYIOMIEH 3aHATHIO POBEICHUS 3aIlIUTHI
1a00paTOpHO pabOThI, AOBOTUT 10 OOYUYAIOIIMXCS: HOMEp 3allUIacMoi J1abopaTopHOM
paboThI, Bpems Ha 3aIuTy TabopaTopHOI pabOTHI.

[MpenonaBatens wuHGpOPMUpPYET OOYYaAIOIIMXCS O pe3yibTarax 3alluThl JIabopaTopHOH
paboThI cpa3y mocie ee KOHTPOJIbHO-OI[CHOYHOTO MEPOIPHSITHS

TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

TecTtupoBaHue MPOBOAUTCS MO PE3yIbTaTaM OCBOCHHUS TE€M WM PA3JesIOB JUCHUIUINHBI UITH
110 OKOHYAaHWIO €€ M3YYCHHS BO BpeMs IPAKTHYECKHX 3aHATHH. Bo Bpems mpoBeneHHS
TECTHUPOBAHUS IIOJIb30BAThCAd y4eOHUKAMH, CIPAaBOYHMKAMH, KOHCIIEKTaMH JIEKLHUH,
TeTpasIMK JUIA NMPAKTUYECKUX 3aHATHI He paspemieHo. [IpenonaBaTtens Ha MPaKTHIECKOM
3aHSTHH, TPEANIECTBYIONIEM 3aHATHIO IPOBEJCHUS TECTA, IOBOIUT O OOYUYArONIMXCS: TEMBI,
KOJIMYECTBO 3aJaHMA B TECTE, BPEMs BBINOJIHEHMS. Pe3ynbTaThl TECTHPOBAHUS BHIHBI
o0ydaromemMycsi Ha KOMIIBIOTEpe cpasy HOcIIe IIPOXOXKACHHS TecTa

s opraHM3anuu M INPOBEICHHUS IIPOMEKYTOYHOM aTTECTAlMU COCTaBIIAKOTCS THUIIOBBIE
KOHTPOJIbHBIE 3aJJaHUs WIH WHbIE MaTepHalIbl, HEOOXOAUMBIE JJISl OLICHKU 3HAHUHM, YMEHUI, HABBIKOB
U (WIKM) ONbITa AESATENBHOCTH, XapaKTEPU3YIOIUX 3Talbl (POPMUPOBAHUS KOMIIETCHIIUN B MpoLecce
0CBOEHUS1 00pa30BaTeNIbHOM MPOrpaMMBbl.

[lepeyenb TeopeTHYECKUX BONPOCOB M THUIOBBIE MPAKTUUECKHUE 3aJaHUS PA3HOIO YpPOBHSA
CIIO)KHOCTH ISl IPOBEACHHSI NMPOMEKYTOYHOM aTTecTalliy oOyyaroulyecs MOJIy4yaroT B Hauaje
ceMecTpa uepe3 JJICKTPOHHYI HHPOpMamoHHO-00pa3oBarenbHyto cpeny HWpl' VIIC (mudaHbIi
KaOMHET 00yJaromerocs).




Onucanue mpoueayp NpoBeaeHNs MPOMEKYTOUHOH aTTecTauuu B popMe 3aueTa
W OLlEHUBAHMS Pe3yJILTATOB 00y4YeHHUsI
[lpu mpoBeeHHHM TPOMEKYTOYHOH arTecTallii B (opMe 3adera IPEerojaBaTellb MOXKET
BOCTIOJIb30BAThCS pe3yIbTaTaMU TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH B TeueHue cemectpa. C 1enbio
WCIIOJIB30BaHUSl PE3YJbTATOB TEKYIIETO0 KOHTPOJIS YCHEBAEGMOCTH, NPENOoJaBaTellb IOJACYMTHIBACT
CPEIHIOI OIIEHKY YpPOBHS C(OPMHUPOBAHHOCTH KOMIETEHIIMNA oO0ydaromierocss (CyMMa OIEHOK,
MTOJTYYCHHBIX 00YJarOITUMCS, JETUTCS Ha YUCIIO OIIEHOK).

Ikajga ¥ KpUTEPUH OLleHUBaHUsI YPOBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHINH B pe3yJibTaTe
H3yYeHHUs TUCHHUILUIMHBI IPH MPOBEIeHHH MPOMEKYTOUHOI aTTecTalNu
B hopMe 3auyeTa Mo pe3yabTaTaM TeKylIero KOHTPOJIs
(0e3 10MOJHHUTEIHHOI0 ATTECTAIIMOHHOI0 HCTILITAHUA)

CpenHsist OLeHKa YPOBHS
c(hOpMUPOBAHHOCTH KOMITETCHIINH [Ikana oueHUBaHUA
10 PE3yAbTAaTaM TEKYLIEro KOHTPOJIIS

Omenka He Menee 3,0 W HET HH  OJHOH

o «BavYTCHO»
HEYAOBJIETBOPUTEIIbHOU OLICHKHU IO TEKYIIEMY KOHTPOJIO

Onenka ™enee 3,0 mim moxydeHa XoTs OBl onHA
HEYJOBJICTBOPHTENIbHAS OLICHKA M0 TEKYIIEeMY KOHTPOJIIO

«HE 3a4YTCHO»

Ecin onenka ypoBHsS C(OPMHPOBAHHOCTH KOMIIETEHIMH OOy4arollerocs He COOTBETCTBYET
KpUTEpUAM IIOJIydeHUs 3adyeTa 0e3 JIONOJHHUTEJIBHOTO AaTTeCTAllMOHHOIO MWCIBITAHUS, TO
IIPOMEKYTOYHAsT aTTeCTalys MPOBOAUTCS IO IEPEYHI0 TEOPETUYECKUX BOIPOCOB U THUIIOBBIX
MIPAKTUYECKUX 3aja4d WK B (hopMe KOMIIBIOTEpHOro TecTupoBaHus. [IpomexxyTouHas aTrrecTanus B
¢dopme 3adera C MPOBEJICHUEM ATTECTAIIMOHHOIO UCHBITAHUS MPOXOAUT Ha MOCIEIHEM 3aHATUH 10
JUCLUTIIINHE.

IIpy mpoBeAeHMHM NPOMEKYTOUHOM arTecTanud B (OpMe KOMIBIOTEPHOTO TECTUPOBAHUS
BapHaHT TeCTOBOTo 3aaaHus ¢opmupyercs u3z OT3 mo aucuuiuiiHe ciydyallHbIM 00pa3oM, HO C
ycaoBueM: 50 % 3agaHuil JOIDKHBI OBITH 3alaHUSIMH OTKpBITOro TUNa U 50 % 3aiaHuil — 3aKpHITOrO
THIIA.

Onucanue nmpoueayp NpoBeaeHNs NPOMeKYTOUHOH aTTecTauM B opMe IK3aMeHa
U OLICHUBAHHS Pe3yJIbTATOB 00yYeHH

[TpomexxyTouHasi arrectansi B opme 3K3aMeHa MPOBOAUTCS MYTEM YCTHOTO cobeceqoBaHUs
1o ouseTaM win B GopMe KOMIBIOTEPHOTO TECTUPOBAHMUS.

[Ipy mpoBeAeHWHM MPOMEXKYTOYHOM arTecTtanud B QopMe coOecemoBaHusl  OWMIICTHI
COCTABIIAIOTCS TAKMM 00pa3oM, YTOOBI KaXIbIi U3 HUX BKJIIOYAT B ce0s TEOPETHUECKUE BOMPOCHI U
MIPAKTHYECKHE 3a/IaHusl.

buiier conepKuT: 1Ba TEOPETUYECKUX BOIPOCA Ui OLEHKU 3HaHUU. TeopeTudyeckue BOIPOCHI
BBIOMPAIOTCS M3 TMEPEUHs BOMPOCOB K IK3aMEHy; JBa MPAKTUYECKUX 33JaHMS: OJHO U3 HUX IS
OLIEHKM YMEHHI (BBIOMpAETCS U3 MEpEeyHs] TUIOBBIX MPOCTHIX MPAKTUUYECKUX 3aaHUM K IK3aMEHY);
Ipyroe MpakTHUeCKOoe 3a/laHue JUIsl OLIEHKU HAaBBIKOB U (UJIM) OMBITA IE€ATEIbHOCTH (BBIOUpAIOTCS U3
MIEPEYHsI TUTIOBBIX MPAKTHUECKUX 3aJaHUN K IK3aMEHY).

Pacripenenenne TeOpeTHUECKHX BOIMPOCOB M MPAKTHUECKUX 3aJaHHUA MO HK3aMEHAIMOHHBIM
OuneraM HaXOAWUTCS B 3aKPHITOM JJIsi OOyYarommxcsi goctymne. Pa3paboTaHHbI KOMILIEKT OUIIETOB
(25-30 OuneToB) HE BBICTABIACTCS B DJICKTPOHHYIO HH(POPMAIIMOHHO-00pPA30BATEIBHYIO CpPEIy
3a6MKT UpI'VIIC, a xpanutcs Ha kadenpe-pazpadborunke @OC Ha OyMaKHOM HOCHUTEIIC B COCTaBE
dOC no nucHuIInHE.

Ha sk3amene oOywarommiicsi Oeper OWieT, Ui MOATOTOBKH OTBETAa Ha SK3aMEHAI[MOHHBIN
ounet obydaromeMycsi OTBOJUTCS BpeMs B mipenenax 45 MuHyT. B mpouecce oTBeTa obydaromierocs
Ha BOIPOCHI M 3aJIaHUs OMIIeTa, MPEenoaBaTellb MOKET 331aBaTh JONOJHUTEIBHBIE BOIIPOCHL.




Kaxnprii Bompoc/3aganue OuieTa OIEHMBAETCS IO YEThIpeXxOayuThbHOM CHCTEeMe, a jajee
BBIUHCIISIETCS cpeiHee apuMETHIECKOe OLICHOK, TTOMyYEHHBIX 3a KaXAbli Bompoc/3aganue. CpeaHee
apumeTHyecKoe OLEHOK OKPYIJISIETCS 10 LEJIO0ro MO MpaBuiaM OKPYTJICHHUS.

[lpu mpoBeeHMH NPOMEKYTOUYHOM arTecTanud B (OpME KOMIBIOTEPHOTO TECTUPOBAHUS
BapUaHT TeCTOBOro 3amanus Qgopmupyercs n3z OT3 mo auCHUIIIMHE CIIy9allHBIM 00pa3oMm, HO C
ycnoBueM: 50 % 3amaHuil TOMKHBI OBITH 3aJaHUSMU OTKpbITOro THMa U 50 % 3amaHuii — 3aKPBITOTO
THUIIA.

Oo0pa3zen SKk3aMeHANMOHHOT0 OuJieTa

& E000650 YTBEPXIAIO
JK3aMeHAMOHHBbIN Oniter Ne 1 3aB. xadeapoii
3a0KT UpIl'YIIC Nno JucuumiInHe «@usnka» «TexnochepHas
20__/20___ 2 cemecTp 6e3omacHocTh» 3a0V KT
y4eOHBIN TOJT
JI.B.BuHorpanosa

1. SIBnenwue snekTpoMarHuTHOM MHAYKIMU. 3akoH Papanes u Jlenna. O6patHast oTpuliaTeIbHas
CBSI3b U €€ POJIb B SIBJICHUU DJICKTPOMArHUTHON MHIYKIIUU

2. TloHsTHe 0 POTOHAX U MX CBOMCTBAX.

3. Hampsokennocts mons H = 6000 A/m, uHayknwst mMarHutHoro mons B=22,6 mTn. Haiitu
OTHOCUTEJBHYI0 MAarHUTHYIO IMPOHUIIAEMOCTH L CPEJIbl, B KOTOPOH HAXOIUTCS TOJIE.

4. 3ananbl quHa L MaTeMaTudeckoro MasTHUKa U KOOQUIMEHT 3 3aTyxaHus konebanuid. Haittu
MepuoJ1 KojiebaHuM ITOr0 MaTeMaTHYECKOT0 MasiTHUKA.

Cocraswi: Bunorpaznosa JI.B.




