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b1.0.11 ®u3uka

pabouas mporpamMma JUCIUILIAHBI
Crnennanbaocts — 23.05.03 TToaBUXKHOM cOCTAB KeJIE3HBIX JIOPOT
Crenmanuzanus — DIeKTPUYECKUA TPAHCIIOPT KEJE3HBIX 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.
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PaGowass mporpamMMa IUCHMIUIMHBI pa3paboTaHa B COOTBETCTBHM C  (eaepabHBIM
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

PaGouas mporpamma paccMoTpeHa U 000peHa JJIs UCIOIh30BaHUS B YI€OHOM MPOIECCEe Ha
3acemanuu kadenpsl «TexHochepHas 6€30MacHOCTBY, MPOTOKOI OT «14» ampesnst 2020 1. Ne 8.

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

COI''TACOBAHO

Kadenpa «[ToaBukHONM COCTaB KEIE3HBIX TOPOT», MPOTOKOI OT «14» anpens 2020 1. Ne 8.

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 (PM3HMUECKOTO UCCIIECIOBAHMS

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 JMCHMIIHHEI

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

[TpodeccroHambHO-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 Oymymed IesTenbHOCTH, NMPO(ECCHOHAIBHOM 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 €ANHCTBE 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(ecCHOHAA;

— (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
MIPUPOJIOTIONB30BAHNA M TIPOMAaraHay HAeH ero ONTHMH3ALUH, AKTHBHYIO IEATENbHOCTh IO H3YYCHHI0O U OXpaHe
TIPUPOJIBL

Iens mocTuraeTcs Mo Mepe pelieHns B €ANHCTBE CICAYIOMNX 3a1a4:

— pa3BUTHE IKOJIOTUYECKOTO CO3HAHUS M YCTOWYMBOIO 3KOJOTMUYECKOTO MTOBEACHUS,

— (opMHpoOBaHHE YMCHHMHA M HaBBIKOB Pa3yMHOTO IPHPOIOINOB30BAHKS, HETEPIIMMOTO OTHOIICHUS K ACHCTBHSIM,
MPHUHOCSIIUM BpeJl SKOJIOTHH;

— IIPHOOPETEHNE OIIBITA SKOJIOTO-HAPABICHHON JESITENbHOCTH;

— CTAHOBJICHWE W pa3BUTHE y OOYYAIOIIMXCS SKOJIOTHYECKOW KYIbTYpbl, OEpeKHOTO OTHOIIEHHS K POJHOW 3emie,
IIPUPOAHBIM 6OFaTCTBaM Poccuu n MHpa, MOHUMAHUC BJIMAHHUA COLHUAIBHO-ODKOHOMHWYECKUX MPOLCCCOB HAa COCTOSIHUC
MIPUPOIHON U COLMAIBHOM cpenbl;

— (hopmMupoBaHre y 00YYaIOIMXCS KOJOTMYECKOW KapTHHBI MHpPa, Pa3BUTHE Y HUX CTpeMJICHUSI Oepedb W OXPaHsTh
MIPUPOLY;

— pa3BUTHE YKOJIOTHYECKOTO CO3HAHMSI, MUPOBO33PEHHUS M YCTOHYMBOTO 3KOJOTHYECKOTO TIOBEICHHS

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 KOMIETEHIMI

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 DnexTpoTeXHUKa U AIEKTPOHUKA

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/1a4ud B (hU3HKH, TPUMEHSIET METOIBI aTOMHOW W suepHOW ¢(u3nky; (yHIAMEHTANBHBIC ITOHSTHUS,
po(EeCCHOHANBHON | TEOPETHYECKOTO 3aKOHBI U TEOPUH KIIACCHYCCKON M COBPEMEHHOM (DU3MKU
JIESITEIBHOCTH C 9KCIEPUMEHTAILHOTO YMeTh: UCTIONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
HCIOJIb30BAaHUEM UCCIICIOBaHUS (PU3MICCKAX JVICHUIUIMH TP pemeHnH GU3NIecKuX 3a1ad
MCTOZIOB SIBJICHUHM, TIPOIIECCOB 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 | BBIYUCIUTEIBHYIO TEXHHUKY UL IIPOBEACHHUS DKCIEpHUMEHTA IO
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: HaBbIKAMU TNPAaBWIBHOW 3KCITyaTalldd OCHOBHBIX
npuOOpOB W O0OpYyHOBaHWS COBPEMEHHOHN  (hm3mdecKoit
nabopaTtopuu; HaBBIKaMU 00paboTKH, aHam3a u
WHTEPIPETUPOBAHUS 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 marepuanbHON | > 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. dusznuueckue 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
ITOATOTOBKA K 3alIUTE
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. OHepreruyeckue
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. IIpoBoaHMKH B
SIEKTPUYECKOM TOJIE. T
3.7 | KoHcnekr, pelieHue 3ajaad, 6 2 OIIK-1.1
3UMHSIS
MOATOTOBKA K
MPAKTHYCCKOMY 3aHSTHIO
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 3aaad, 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,
MIPAKTHYCCKOMY 3aHSATHIO
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: 18.05.2023)

6.1.1.1 OHJIalH

Tpodumosa T.U. Kypc ¢usuku: yae6HO€ ocobue st By30B. — M.: Beicmas mkomna, 2008

6.1.12 (mepensn. 1985, 1990, 1998, 1999, 2000, 2001, 2004, 2007)
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Hlamupo, C. B. Kypc ¢usnkn : yuebnoe nocodue / C. B. Illanupo ; Y pumckuii
rOCY/apCTBEHHBIN YHUBepcUTEeT SKOHOMUKH U cepBuca (YI'YIC). — Va : Ydumckuii
rOCyIapCTBEHHBI YHUBEPCUTET SKOHOMHKH U cepBuca, 2013. — 248 c. : cxem. — Pexxum
noctyna: mo noanucke. — URL: https://biblioclub.ru/index.php ?page=book&id=445140 . —
Bubmmorp. B kH. — ISBN 978-5-88469-613-6. — TekcT: 31€KTPOHHBIHA.
(mata o6pamenus: 18.05.2023)

6.1.1.3 OHJTalH

6.1.2 JlonoJiHMTEIbHAS 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 obpamenms: 18.05.2023)




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: 18.05.2023)

OHJIalH

6.1.2.3

3amanoBa, I'. YI. MexaHnuka 1 MOJIeKy/IsipHas Gu3uka : yaeOHoe nmocobue / I'. 1. 3amaHoBa,
P. P. IllaceeB. — Mocksa ; bepmun : Aupexr-Memuna, 2015. — 52 c. : wi. — Pexxum goctyma:
o moxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=272315 — ISBN 978-
5-4475-3894-1. — DOI 10.23681/272315. — TexcT : 3MeKTPOHHBIH.
(mata ob6pamenus: 18.05.2023)

OHJIalH

6.1.2.4

Kysnenos, C. W. CnpaBounuk no ¢usuke : yaeoHoe nocodue / C. U. Ky3Heros,

K. W. Poro3un ; MunancrepctBo ob6pazoBanus Poccuiickoit @enepannn, HarmonanbHbIH
uccaenoBarenbekuii Tomckuii rocynapersennsiid yausepeuter (HU TT'Y). — Tomck :
NznarenbcTBo TOMCKOTO MOJIMTEXHUYECKOTO YHUBepcuTeTa, 2014, — 220 c. : ui., Tabam.,
cxeM. — PexxumM moctyna: 1o mozmmcke. —

URL.: https://biblioclub.ru/index.php ?page=book&id=442117 — bubauorp. B ka. — [SBN
978-5-4387-0443-0. — TeKCT : 2IEKTPOHHBIMN.

(mata ob6pamenus: 18.05.2023)

OHJIAMH

6.1.2.5

OOmas Gusnka : MoJeKynsipHast (GU3UKa U TEPMOJIMHAMHKA. ATOMHAs, KBAHTOBasI U
simepHas ¢usnka. Ou3uka TBEpIOTO Tena : yaebHoe mocobdbue / FO. M. T'onosuH,

0. II. JIsmnenko, B. H. Xonogunun, B. M. Tlonukapros ; TamGoBckuii rocyaapcTBeHHBINH
TeXHUYECKUN YHUBEPCUTET. — Tam0O0B : TaMOOBCKUI TOCYIapCTBEHHBINH TEXHUYECKHMA
yausepcuret (TI'TVY), 2013. — 96 c. : wi. — Pexxum nocryma: 1o noamucke. —

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

(mata o6pamenus: 18.05.2023)

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
yKa3aHWsl Ha MPAKTHUECKHE 3aHSATHSIM JUISL CTYICHTOB OYHOM M 3204HOU opM 00ydeHuUs
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
(mata obpamenus: 18.05.2023)

20/onain/
DUOC

6.1.3.2

Huxutun B.M. Mexannka. MonekynsipHas (GU3UKa U TEPMOIMHAMHKA: JIADOpaTo pHBII
npakTuKyM: yaeoHoe nmocobue / B.M. Hukurus, JI.B. Bunorpamosa, A.A. KamanrHukos,
M.C. UBanos. — Yura: 3a6MKT, 2016. — 137 c. ISBN 978-5-9908859-8-1
[DnexkrponHbIH pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=21632.pdf
(mata obOpamenus: 18.05.2023)

60/onmnain/
DUO0C

6.1.3.3

Hukutun B.M., Asceenxo H.JI., Bunorpanosa JI.B., Konosamnosa H.A.
DNEeKTPOMAarHUTHOE M3TydeHHEe U 0€30TIaCHOCTh YelloBeKa: yIeOHOe TIOCOOHEe IS CTYIETOB
BCeX clienuanbHoCTel 1 (hopM 00yueHr 1o aucuuiuinHaM «besonacHocTb
KUBHEIEATEILHOCTHY, «Pusnkay, «TexHrnka 6e30macHOCTHY, « IKOJIorHsm», «OxpaHa
Tpyna». Unra: 3a6MKT, 2016. — 129 c.

[DnexkTponHbI# pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=23527.pdf
(nata oopamenus: 18.05.2023)

omaitn/ DUOC




6.1.3.4

Huxutua B.M., Bunorpanosa JI.B. ®u3uka: yaeOHO-MeTOANYECKOE MTOCOOUE TTO
BBITIOJTHEHUIO CAMOCTOSITEIBHBIX Pa0OT MO AUCIHUIDINHE «DU3UKa» IS CTYJICHTOB
cneruaigbHocTed 23.05.03 «IloaBmkHON cocTaB JKeNe3HBIX 1opory, 23.05.05 «Cuctemsl
oOecrieueHNS OBIDKEHIS TTOC3/I0BY. — epen3 ., ¢ u3M. u gon. — Yura: 3a6MKT, 2019. —c.
106.

[DnexTponHEI pecypc]:
https://zabizht.ru/cgi-bin/viewer.pl?book_id=26784.pdf
(mara obpamenus: 18.05.2023)

omaitn/ DUOC

6.1.3.5

Hukutun B.M., Bunorpamnosa JI.B. ®usnueckuii npaktukym. Yacte 1: yaebHOe mocoome
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 oOpamenus: 18.05.2023)

2/onnain/
DUOC

6.1.3.6

Huxurnn B.M., Bunorpanosa JI.B. @usndeckuii npaktukyMm. Yacts 2: yueOHOe ocodne
o aucuuruinHe «Pu3uka» g cTyaeHToB creruainbHocTer 23.05.03 «IloasmkHON cocTaB
JKEJIE3HBIX Topory, 23.05.05 «CucteMsl o0ecTieueHHS IBIDKSHHS TTOC3/I0BY. — MEPEU3I., C
u3M. u goi. — Yura: 3a0MKT, 2019. —c. 122
[QnekTponHbIH pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=26785.pdf
(mata obpamenus: 18.05.2023)

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:
yueOHOe nocodue no aucnuiuinee «PU3nKay sl CTYIEHTOB HHKEHEPHO -TEXHHUECKUX
crenuanbHocrei. — Yura: 3a6KT, 2017. — 108 c.

[DnexkTponHbI# pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=23561.pdf
(mata oopamenus: 18.05.2023)

5/onmnaiin/
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6.1.3.8

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

Poze C.H., lynera I'.T"., UBanoB M.C. Onrtuka. OCHOBBI KBaHTOBOH (DU3HKH:
71a00paTOPHBIA NPaKTUKYM: ydeOHOe nocobue 1o quciurinie « Pu3uka» Ui CTyJeHTOB
WHXEHEPHO-TEXHUUECKUX crienuanbHocTei. — 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: 18.05.2023)

12/ounaiin/
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6.1.3.9

Hukutua B.M.. OCHOBBI BOJIHOBOI ONTHKH U KBAHTOBOW MEXaHHKH: y4eOHOE ImocoOue mo
mucuutuHe «DU3UKay s CTYACHTOB OYHOM 1 3a04HOM popM 00ydIeHNsT MHKEHEPHO-
TEXHUYECKUX criermanbrocTei / B. M. Hukurun, JI.B. Bunorpagosa. — 2-¢ u3n., CTepeoT. —
Yura: 3a6MKT, 2016. — 168 c. — ISBN 978-5-99008860-5-6
[OnexTponHsIil pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=23519.pdf
(mata obpamenus: 18.05.2023)

54/ounaiin/
DUOC

6.1.3.10

®usuka. Yacts 1: YueOHO-MeTOAMYECKOE ITOCOOHE TIO BHIITOJTHEHHIO KOHTPOIBHBIX PadoT
JUTS CTYZICHTOB 3a04HO# (hopMbl 00yueHus crernansHocteit 23.05.03 «IloaBuxkHOI cocTaB
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 obpamenus: 18.05.2023)

omutaitn/ DUOC

6.1.3.11

Ouzuka. YacTp 2: YueOHO-METOANIECKOE IIOCOOUE MO BHITIOJIHEHHIO KOHTPOJILHBIX PadoT
IUTA CTYACHTOB 3209HOM (hopMbl 00ydeHus crermansHocteit 23.05.03 «IloaBmxHOI cocTaB
KeJIE3HBIX 1opor», 23.05.05 «Cucrembl obecrieueHus IBKEHU 0e3710B» / 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: 18.05.2023)

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-TEXHHYECKUX CIIeHaIbHOCTEH. — 3-€ U3, cTep - Unra:
3a6MXKT, 2016 — 23 c.
[DnexTponHBIi pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=20539.pdf
(mata oOpamenus: 18.05.2023)
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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 CECHsl
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
Paznmen 5. Mexanndeckue 7 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 OCBOCHHMS MAHCHMIUIMHBI BKJIIOYaeT B ce0s TEKYyIIMH KOHTpPOJb
YCIIEBAEMOCTH M  IPOMEKYTOUYHYIO  aTTeCTAalMIO. TEeKyllMii KOHTpPOJb YCIEBAEMOCTH U
MIPOMEXYTOYHAsl aTTeCTalusl OOYyYaroIIMXCsS MPOBOJSATCS B LEISIX YCTaHOBJICHHS COOTBETCTBHS
JOCTHKCHHUI 00YJIarOIIUXCS TTOITATHBIM TPeOOBaHUSIM 00pa30BaTEIILHOM MPOTrpaMMBI K pe3yabTaTam
oOyueHust 1 GOPMUPOBAHUS KOMIIETEHIIUHA.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHJI CHUCTEMAaTHYECKOW MPOBEPKH 3HAHUU,
YMEHH, HaBBIKOB OOydYaromuxcs. 3agada TEKYIIEro KOHTPOJS — OINEpaTHUBHOE U PETYIsIpHOE
yhpaBieHUe y4eOHOU eITeTbHOCThIO O0YUaIOUINXCs HA OCHOBE 0OpaTHOM CBSI3M M KOPPEKTHUPOBKHU.
Pe3ynbTaThl OlleHUBaHUSI YUYUTHIBAIOTCS B BUJE CPEIHEU OLEHKU MPU MPOBEICHUU MPOMEKYTOUYHOU
aTTeCTallUU.

Jlyis olleHUBaHUs Pe3yJIbTaTOB O0YUYCHHsS UCIIONB3YEeTCs YeThIpeXOalIbHAs [IKaNa: «OTIIHYHOY,
«XOpOILLIOY», «YAOBIETBOPUTEIBHO», «HEYJOBIETBOPUTEIBHO» W/WIKM JByXOaljipHas MIKajua:
«3a4YTEHO», «HE 3aUTEHO.

[lepedyeHb OLIEHOYHBIX CPENICTB, UCIIOIb3YEMBIX JIJIS1 OLICHUBAHNS KOMIIETCHIINI HA pa3IN4YHbIX
sTanax ux (GopMUpOBaHUS, a TAK KE KPATKASI XapaKTEPUCTHKA ITUX CPEACTB MPUBEIICHBI B TA0JIHIIC




HaumenoBanue
OLICHOYHOTO
CcpeAcTBa

KpaTtkas xapakTepucTuka OLIEeHOUHOTO CPEICTBa

IIpencraBnenue
OLICHOYHOT'O CPEJICTBA B
DPOC

Kountponbnas
padora (K)

CpencTBO NPOBEPKH YMEHMH HPUMEHSTh NOJTy4YeHHBIE 3HAHUA
JUTSL pELICHMs 38124 ONPeNIeTICHHOTO TUIIA IT0 TEME WITH Pa3ziely.
MoskeT OBITh HCHOJIB30BAHO IJIsl OLIEHKM 3HAaHMH M yMEHHH
o0OyJarommxcs

TunoBoe 3amanue mis
BBITIOJTHCHUS
KOHTPOJIBHOM paboThI

Koncnekr

OcoOpIlf BHJ TEKCTa, B OCHOBE KOTOPOTO JICKHUT aHAIHTHKO-
CHUHTETHYECKass mepepa0doTKka WH(POPMAUU IEPBOMCTOYHHKA
(ucxomHoTrO TekcTa). Llenmp 3TON NesaTenbHOCTH — BBISBIICHHE,
cucreMaTm3alys M 000O0IIeHHe (C BO3MOXKHOW KPHUTHYECKON
OIICHKOH) Hanbojee NEHHOW (11 KOHCIEKTHPYIOIIETO)
HH(pOpMAIHH.

MoeT ObITh HCIOJIb30BAHO Ui OLCHKHA 3HAHWUN, YMCHHU,
HAaBBIKOB M (WJIN) OTBITA JESITEIHHOCTH 00YJaIONTIXCS

TeMbI KOHCIIEKTOB

JluKTaHT 110
hopmyaam

CpencTBo TMPOBEPKH 3HAHWS OCHOBHBIX (OPMYyT W 3aKOHOB
¢u3uku.
MoskeT OBITh UCTIOIB30BAHO IS OIIEHKU 3HAHUHN 00yJaronmxcs

ITepeuens popmymn
(BOmpoCOB) IO TeMaM
MUCHUTIIIMHBI

Pa3noypoBHEBbIE
3aaun

Paznnuaror 3anauu:

— PpENpOAYKTHBHOIO YPOBHS, IIO3BOJISIIOIINE OLEHWBATh U
JIMarHOCTUPOBATh 3HaHHME (haKTHYecKoro marepuaia (0a3oBble
TOHSATHS, alrOPUTMBI, (aKTel) M  yMEHHE IPABUIBHO
UCII0JIb30BATh CIICIMANIBGHBIE TEPMHUHBI W TIOHSTHUS, Y3HaBaHHE
OOBEKTOB M3Y4CHHs B paMKax OIpENeJIeHHOTo paszielna
JICITUTIIIHBL;

MOXKET OBITH HCIIOJB30BAaHO Ul OLEHKH 3HAHMH M YMEHUH
00yJarOIIUXCS;

— PEKOHCTPYKTHBHOTO YpPOBHsSI, TO3BOJISIONINE OLIEHWBATh M
JIMAarHOCTUPOBATh YMEHHS CHHTE3MPOBATh, AaHAJIM3UPOBATb,
0000marhk (aKTHYEeCKHH W TEOPETUYECKHH Marepuail ¢
(opMyITMpOBaHHEM KOHKPETHBIX BBHIBOJIOB, YCTaHOBJIICHHEM
MIPUYNHHO-CJIEJCTBEHHBIX CBSI3EH;

MOXET OBITh HCHOJIB30BAHO JUIS OICHKM 3HAHWM, YMEHH,
HaBBIKOB ¥ (MJIM) OTIBITA ACATEIBHOCTH 00YJaIOIINXCS;

— TBOPYECKOTO  YPOBHS, MO3BOJISIONIME OLIEHMBATh U
JHArHOCTUPOBATh YMEHUs, HHTETPUPOBATH 3HAHUS PasJIMYHbBIX
oOnacrel, apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHHUS;
MOXKET OBITH HCIIOJB30BAaHO I OLEHKH 3HAHWH, YMEHHIA,
HaBBIKOB U (MJIM) OMIBITA AEATEIBHOCTH 00yJaIOMINXCS

Twumnosslie
Pa3HOYpPOBHEBBIE 33]1a41

TecrupoBanue
(KOMITBIOTEpHEIC
TEXHOJIOTHH)

CucreMa CTaHAApPTU3UPOBAHHBIX 3aJaHU, MO3BOJISIOIIAS
AaBTOMAaTH3UPOBATh IPOIENYPY H3MEPEHHUS YPOBHS 3HAHUHA U
YMEHUH 00yJaromerocs.

MoskeT OBITh HCIIOJNIB30BAaHO JUISI OLEHKH 3HAHWN, YMEHHWH,
HABBIKOB U (WJIN) OTBITA JESITEIPHOCTH 00yJIaFOITIXCS

DoHp TeCTOBBIX 3aJaHUN

3ammura
Jab0paTopHOi
paboThI

CpencTBo, TO3BOJIIONIEE OLEHUTH YMEHHE OO0YJaroIIerocs
MMUCHMEHHO M3J1arath CyTh [TOCTaBJICHHOM 3a1a4u,
CaMOCTOSITEIbHO MPUMEHSTh CTaHIAPTHBIC METObI PEIICHHS
[IOCTABJICHHOM 3aJau¥l C HCIOJIL30BAHHEM  HMEIOIICHCS
nabopaTopHoii  0a3bl, TPOBOJUTL AaHAIW3  IOJYYEHHOTO
pe3yibTarta paboTHI.

MoskeT ObITh HCIIOJB30BAHO JUIsl OIIGHKHM YMEHWH, HABBIKOB M
(M111) OTIBITA JAEATENEHOCTH 00YJaIOIIIXCS

OO6pas3err 3aianus s
BEITIOTHEHUS
n1a00paTOpPHOI pabOTHI U
[IPUMEPHBII IepeveHb
BOIIPOCOB JUISI €€ 3aIUTHI

3ayer

CpencTBo, MO3BOIISIONICE OIICHUTh 3HAHWS, YMEHHUSI, HABBIKOB U
(WK OTBITA JEATENBHOCTH 00YYAIOIIETOCS MO TUCIUTUINHE.
Mosker OBITH WCHONB30BAHO U OICHKH 3HAHWHA, yMEHHH,
HABBIKOB U (WJIM) OTBITA JIESITEIBHOCTH 00YJIarOITUXCS

IepeueHp TEOpPETHUECKUX
BOIIPOCOB U TUIIOBOE (BIC)
MpaKkTudIecKkoe (ue)
3agaHue (s1) K 3a4eTy

Tect —
MIPOMEXKYTOUHAs
aTTecTanus B
(dhopme 3aueTa

CucreMa  aBTOMATH3UPOBAHHOTO  KOHTPOJIL ~ OCBOCHHUSA
KOMITETEHIIMH (4acTH KOMIIETEHIMK) OOyJaromumMcs 1O
JIUCLUIUINHE c HCIOJIb30BaHUEM HHPOPMAIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHA.

Mosker OBITH HCHONB30BAHO JUIS OIICHKH 3HAHWHA, yMEHHH,
HaBBIKOB U (MJIM) ONIBITA AESTEIBHOCTH 00YJaIOIIUXCS

DoHp TeCTOBBIX 3aJaHUN




9 DK3aMeH

CpeacTBo, MO3BOJISIONIEE OLIEHUTh 3HAHUS, YMEHUs, HABBIKOB U
(1K) OmbITa AESATEIBHOCTH 00YYaIOIIErocs Mo TUCIUILIHHE.
MoseT OBITh HCHONB30BAHO JUIS OIICHKH 3HAHWHA, yMCHHA,

IlepeueHp TEOpETUUECKUX
BOTIPOCOB H TUIOBOE (BIC)
MpakTuieckoe (ue)
3amaHue () K 9K3aMCHY

(obpas3ery
HaBBIKOB U (MJIM) ONBITA AESITEIHHOCTH 00yJarONIUXCs
9K3aMEHAIIMOHHOTO
Ouiera)
Cucrema  aBTOMAaTU3UPOBAHHOTO  KOHTPOJII ~ OCBOGHHS
Tect — KOMITETeHIIMH (4acTH KOMIIETEHIMH) OO0yJarommmcs IIo
MIPOMEXKYTOUHAs WCIUTUINHE c UCTIOJIb30BaHUEM NH)OPMAMOHHO- .
10 P yr JmctL N (opman Don TECTOBBIX 3aTaHUMN
aTTecranus B KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.
(hopme 3x3ameHa Mosker OBITH HCHONB30BAHO [UIA OIICHKH 3HAHWHA, yMEHHH,

HaBBIKOB U (MJIM) ONIBITA AESATEIBHOCTH 00y4aIOINXCS

KpuTtepun u mkajbl OieHUBAHNS KOMIIETEHIUI B pe3yJibTaTe U3y4YeHus: PU3NKu
NPHU NPOBeIeHUH NMPOMEKYTOYHOM aTTecTalMu B (popme 3aueTa U IK3aMeHa.
IIkaJja 1J151 OLleHUBAHUSA YPOBHS OCBOCHHMSI KOMIICTECHIIM I

IIxane! oneHUBaHUS

VYpoBeHb

KpI/ITepI/II/I OILICHWBAHUS OCBOCHHA

KOMIICTCHITU I

«OTIHYHO»

OO6y4arommiics MIPaBHIILHO OTBETHII Ha
TeopeTHueckre Bompochl. Ilokaszan OTIHMYHBIE
3HaHUA
[IpaBWIbHO BBITIOJHUI TPAKTHYECKHUE 3aJaHusl.
IToxa3as oTIMYHBIE YMEHHA U BIIAJICHHUS HaBBIKAMU
TIPUMEHEHUS MOJIYYEHHBIX 3HAHUM U yMEHUH Npu
pelIeHHH 3a/lad B paMKaxX ydueOHOTo MaTepuaia.
OTBeTHII Ha BCE IOTIOJTHUTEIILHBIE BOTIPOCHI

pamkax  y4eOHOTO  Marepuana.

Bricokuii

C

«XOPOLIO» NpaKTHYECKUE
«3aYTCHO» YMEHUS W BIIAQJICHUS HAaBBIKAMH IPUMEHEHHS
MOJYYCHHBIX 3HAaHWH M yMEHUH NpH pElIeHUH
3amad B paMKax yuebHoro marepuana. OTBeTHI Ha
OOJIBIIMHCTBO JOTIOJHUTENBHBIX BOIIPOCOB

OOydatommiicss C HEOOJBIIUMH HETOYHOCTSIMU
OTBETHJI Ha TeopeTHyeckue Bompochl. Ilokazain
XOpOILMe 3HAHUS B paMKaxX y4yeOHOTro Marepuana.
HEOOJBIIMMH ~ HETOYHOCTSIMH  BBITTOJIHUI

3ananusa.  Ilokazan  xopoiuue basoBbiii

«YAOBJICTBOPUTCIILHO»

OOy4arommiicsi ¢ CYIIECTBCHHBIMH HETOYHOCTSIMU
OTBETHJI Ha TeopeTHyYeckue Bompochl. Ilokazan
YIOBICTBOPUTENBHBIE 3HAHUS B paMKax y4eOHOTO
C CyIIECTBEHHBIMH HETOYHOCTSIMH
npaktuueckue 3amanus. Ilokaszan
YIIOBJICTBOPUTEIHHBIE YMEHUS H  BJIAQJCHUS
HaBbIKAMH TPUMEHEHHUS TOJYYCeHHBIX 3HAHUN U
YMCHUH NP PEUICHUW 33/1a4 B paMKaxX y4eOHOTro
MaTtepuana. JIOMyCTHJI MHOIO HETOYHOCTCH MpU
OTBETE Ha JIOTIOJHUTENILHBIE BOTIPOCHI

MaTepuaa.
BBITIOJTHIIT

MuHuManbHEIH

OOyuaromuiicss TP OTBETE Ha TEOPETHYECKHE
W TpU  BBINOJHEHUH MPAaKTHYECKUX
MIPOJIEMOHCTPUPOBAT  HEJOCTATOUHBII
«HEYAOBIIETBOPUTEIHLHO «HE 3a4TE€HO» | YPOBEHb 3HAHMW W YMEHHWH NPH PELICHUH 3a]1ad B
paMkax ydeOHOro Martepuana. [Ipm oTBerax Ha
JIOTIOJIHUTEIbHBIE  BOTPOCH  OBUIO  JIOTYIIEHO
MHOKECTBO HEMPaBHJIbHBIX OTBETOB

BOIPOCHI
3aJaHUuN

Komrmerenuu He
c(hopMHUPOBAHBI

Tect — mpoMexyToUHast aTTecTanus B popMe 3auera:

[IIkana oreHUBaHUS

Kputepuu onieHuBanust

«3a4YTCHO»
TECTUPOBAHUSA

OO6yuatomuiics BepHO oTBeTHI Ha 70 % U OoJjiee TECTOBBIX 3aJaHUN MPU MPOXOXKICHUU

«HEC 3a4TCHO»

TCCTUPOBAHUS

OOyuaromuiicst BepHO OTBETHN Ha 69 % ¥ MeHee TECTOBBIX 3aJaHUM IMPU MPOXOXKICHUH




Tect — mpoMexyTouHast aTTectaiys B popMe dK3aMeHa:

IIIkana orneHUBaHUS

Kpurepuu oneHuBaHus

«(OTIIUYIHO»

OO6yuatomuiics BepHo oTBeTNI Ha 90 — 100 % TecTOBBIX 3alaHHM NPH MPOXOXKACHUH
TECTHPOBAHUS

«XOopouo»

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

«YIOBJIETBOPUTEIILHO)

OO6yuaromuiics BepHO oTBeTms1 Ha 70 — 79 % TecTOBBIX 3aJaHMM IpU TNPOXOKACHUU
TECTHPOBAHUS

«HCYIAOBJICTBOPUTCIIBHO»

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 oneHuBaHMsA

Kpurepuu oueHuBanus

«BadYTCHO»

OOyuaroumuiicsi HOJHOCTHIO M TIPaBHJIBHO BBINOJHWI 3a7aHHe KOHTPOJIGHOM paboTBhI.
[Toka3an oTIWYHBIC 3HAHWA M YMEHHS B paMKax YCBOGHHOIO Y4YeOHOTO MaTepuana.
Konrtpospnass pabora odopmiieHa akKypaTHO M B COOTBETCTBHH C IIPEIbSBISIEMBIMH
TpeOOBaHUAMHU

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

OOyuaroLHiics BHITIOJIHUI 33/IJaHUE KOHTPOJIBHOM paboThI C CYIIECTBEHHBIMU HETOYHOCTSIMH.
[Moka3am yoOBIETBOPHUTENBHBIE 3HAHUS W YMEHHS B paMKaxXx YCBOCHHOTO Y4eOHOTO
MaTepuasia. KauectBo o(hopMIICHHS] KOHTPOJIBHOH pabOTH KIMEET HEI0CTATOUHBIA 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 monHeIil. B KoHCHIEKTHpYyeMOM MaTepHaje BBIAEICHA IJIaBHAs U BTOPOCTEICHHAS
nHpOpMaus. YCTaHOBJEHA JIOTHYECKAasl CBS3b MEXIY O3JIEMEHTaMH KOHCHEKTHPYEMOTO
Marepuania. JlaHbl onpejeseHUs] OCHOBHBIX TOHSATHI; OCHOBHbIE ()OPMYJIBI IPUBEACHBI C
BBIBOJIOM, JIaHA FeOMeTpHUecKas miunocTpanus. [lpuseneHsl mpuMepsl

KoHncnekr nmonHeli. B KOHCIEKTHPYEMOM MaTepHale BBIACICHA INIaBHAs U BTOPOCTENEHHAsS
uHpopManus. YCTaHOBJIEHA HE B HOJHOM 00beMe JIOTHYECKass CBA3b MEXKAY IEMEHTaMH
KOHCIIEKTHPYEMOIO Marepuana. JlaHbl OIpeNeNneHus OCHOBHBIX MOHSTHH; OCHOBHBIE
¢dopMynbl TpHBeNeHBI 0€3 BBIBOJA, YAaCTUYHO JlaHa TE€OMETpUYECKas WILTIOCTpAIHS.
[TpuMeps! npHBeIEHBl YaCTHYHO

Koncnekr He monHbI. B KOHCHIEKTHpyeMOM Marepuane HE BbIJENEeHa TJaBHAas H
BTOpOCTeneHHass MH(opMmaims. He ycraHOBIEHa JIOTMYECKas CBA3b MEXIY JJICMEHTaMHU
KOHCIIEKTHPYEMOTro Marepuana. JlaHbl OIpeneneHuss OCHOBHBIX MOHATHIl; OCHOBHEIE
¢dopMmynbl TpuBeneHb 0€3 BBIBOJA, HET TE€OMETPHUYECKOW MILIIOCTpaunuu. Ilpumepsl

OTCYTCTBYIOT

«HC 3a4YTCHO»

Koncnekr He YAOBJICTBOPACT HU OJHOMY M3 KPUTCPUCB, TPUBCACHHBIX BBILIC

JIuKTaHT 1o Gpopmynam
JlecsaTh 3a7aHmid, 32 KX NPaBWIBHBIA OTBET oauH Oami. IlepeBon B OBYXOAIIBHYIO CHCTEMY
NPOUCXOAUT CIEAYIOIUM 00pa3oM:

Uwncno HaOpaHHBIX 0aJIOB

[IIxana oreHUBaHUA

10 6aymoB

«BavYTCHO»

9 GaioB

8 daitoB

MEHbIIIE BOCBMU 0aJIJIOB

«HC 3a4TCHO»




PazHoypoBHEBBIE 332U

[IIkana oneHUBaHUS

Kpurepun oueHnBaHus

«GBavYTCHO»

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

JIeMOHCTpHUpYEeT TOCTaTOYHO BEICOKH/BBIIIEC CPEIHETO YPOBCHD 3HAHUI, yMEHII, HABBIKOB B
COOTBETCTBUHU C KPUTCPUSAMHU OICHHBaHUA. Bce TpeOOBaHMS, NPEABABIAECMBIC K 33JJaHHUIO,
BBITIOJTHEHBI

JleMoHCTpUpYET CpeAHUN YPOBEHb 3HAHUW, YMEHUI, HABBIKOB B COOTBETCTBUM C KPUTEPUSIMU
OLICHHUBAaHUA. BboJbMHCTBO Tpe6OBaHMﬁ, OpeaABbABIACMbBIX K 3a/IaHNUIO, BBITIOJIHCHBI.

,HeMOHCTpI/IpyeT HU3KHH/HIKE Cp€AHCTO YPOBCHDb 3HaHPII>i, yMCHHﬁ, HaBBIKOB B COOTBCTCTBHU
C KpUTCPHUAMHU OLCHUBAaHMU. Mmnorue Tpe6OBaHI/I${, NpEeAbABIIACMBIC K 3aJaHUIO, HE
BBITIOJIHCHBI

«HC 3a4YTCHO»

JleMOHCTpUpYeT OYEeHb HU3KWI YpPOBEHb 3HAHWH, YMEHWH, HABBIKOB B COOTBETCTBHH C
KpurepusiMu olleHnBanus. He orBera. He ObII0 MOIBITKY peniuTh 3a1a4y

3amuTa J1abopaTopHO paboTHI

IITkana oreHUBaHUS

Kpurepun onieHuBanus

«3a4YTCHO»

JlaboparopHast paboTa BBINOJHEHAa B 00O3HAUCHHBIH IIPEIOJiaBaTelieM CPOK, MUCHMEHHBII
oT4eT Oe3 3aMedaHuil.

JlabopaTtoprass paboTa BHIIONHEHA OOYYAOIIMMCS B TIOTHOM OOBEME C COOMIOICHUEM
HEoOXoAMMOH TocienoBarebHOCTH. O0yJaromuiics padoTan MOJHOCTHIO CAMOCTOSITENHHO;
MOKa3all HeoOXOIUMBIC Ul NMpOBeNEeHHs PAaOOTHl TEOPETHYECKHE 3HAHMS, MPAKTHYCCKUE
yMeHHs M HaBbIKH. Pabora (oTyer) odopmieHa akKypaTHO, B HanOoJiee ONTHMaJIbHOM JUIst
¢uKcanuy pe3ynpTaToB hopme

JlaGopatopHas paboTa BBIOJIHEHA B 00O3HAYEHHBIM MPENOJaBaTeieM CPOK, MUChMEHHBIN
OTYeT ¢ HeOOIBIIUMH HEeJOYCTAMHU.

JlabopaTtopHass paboTa BBINIOJHEHA OOYYAIOIIUMCS B IMOJHOM OOBEME M CaMOCTOSITEIBHO.
JloTrytiieHpl OTKIOHEHHS OT He0OX0ANMOM MTOCIIeIOBATEIPHOCTH BHITIOIHCHHS, HE BIUSIOMINEC
Ha NpPaBWIBHOCTh KOHEYHOTo pe3yinbrara. PaboTa mokasbiBaeT 3HaHHE OOYYarOUIMMCS
OCHOBHOTO TEOPETHYECKOTO MaTeprhaia W OBJAJICHHE YMEHHSIMH, HEOOXOAMMBIMH IS
CaMOCTOSITEIEHOTO BBIMIOJHEHUsST ~ Pa0OTHL. JlOMyIIEHB HETOYHOCTH W HEOPEKHOCTh B
o(hopMIICHUH PE3yIbTATOB pabOTHI (OTYETA)

JlabopaTopHast paboTa BBITIOJIHEHA C 33aJCP)KKOM, MUCHMEHHBINA OTYET C HEAOUCTaAMHU.
Jlaboparoprast paboTa BBIONHACTCS W OGOPMISETCS OOyJaroIIMMCS TPH MTOCTOPOHHEH
nomou. Ha BbimosnHeHue paboThl 3aTpauMBaeTcss MHOTO BpeMeHH. OOywarouiuiics
NOKA3bIBACT 3HAHUA TEOPETHYECKOrO0 MaTepuaja, HO HCIBITBIBACT 3aTPYIHEHHE IpU
CaMOCTOSITENIFHOM padoTe ¢ MCTOYHMKAMH 3HAHUH WK TpubopamMu

«HC 3a4YTCHO»

JlaboparopHast paboTa He BBINOJIHEHA, TUCbMEHHBIH OTYET HE MPECTaBIICH.

Pe3ynbraThl, mMosTydeHHbIE 00yJalOIUMCs HE TO3BOJIIOT CHENaTh NPAaBMIIBHBIX BBIBOJOB U
MOJIHOCTBIO PACXOAATCS C IOCTaBICHHOW menblo. [loka3piBaeTcss IUIOXO€ 3HAHUE
TEOPETHYECKOTO MaTepraia ¥ OTCYTCTBHE HEOOXOIUMBIX YMEHUI.

JlaboparopHast paboTa HE BBINOJHEHA, y YyYallerocss OTCYTCTBYIOT HEOOXOAWMBIE st
IIPOBEACHUS pabOTHI TEOPETHUECKHIE 3HAHUS, TPAKTUUYECKUE YMEHHSI U HABBIKU

TectrpoBaHue — TEKyIUN KOHTPOJIb:

[IIkasa orleHUBaHUS

Kpurepun oneHnBanus

COTIHHOY OOyuaromuiicst BepHo otBeTisl Ha 90 — 100 % TecTOBBIX 3aJaHUil MpH MPOXOXKICHUH
TECTUPOBAHMUSI

«XOPOIO» OO6yuatommiicss BepHO oTBeTHNI Ha 80 — 89 % TecTOBRIX 3amaHWH TPH MPOXOXKIACHUH
TECTHPOBAHUS

(YHOBIICTBOPHTEIHHOD OOyuarommiicst BepHO oTBeTmsl Ha 70 — 79 % TecTOBBIX 3aJaHUM TPH HPOXOXKICHUU
TECTHUPOBAHUS

OO6yuaromuiics BepHO OTBETWJ Ha 69 % M MeHee TECTOBBIX 3aJaHUN MPU MPOXOXKICHUU

«HEYJIOBIIETBOPUTEIHHOY

TECCTUPOBAHUSA




3 TunoBble KOHTPOJIbHbIE 32IaHUS UJIM MHbIE MaTePUAJIbI, 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-o0pa3oBarensHoi cpene 3ablKT HpI'YIIC, moctymHo#l oOydaromemycs: depes
€ro JTUYHBIA KaOWHET.

PaGoueii mporpamMmoil TPEITyCMOTPEHO BBIOJHEHWU YETBIPEX KOHTPOJIBHBIX paboT.
KonnyecTBo 3a1a4 B Ka)K0¥ KOHTPOJIBHOU padoTte — 8.

Huxe npuBeneH oOpaszen THUIIOBOW 3aqaud M3 KOHTPOJIBHOW pabOThI, MPEAYCMOTPEHHOM
paboyeil mporpaMMoi TUCHUTLINHBIL.

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

Pemnte 3amauy cornmacHo BapuaHty. Ha MarepuanbHyr0 TOYKY Maccoil m (pHC.) JEHCTBYET
cwia Taru F, HalpaBJIeHHAs MOJ YTJIOM ¢ K OCH X. Telo HauMHaeT CKOJB3UTh M0 TOPU30HTAIBHOMN
MOBEPXHOCTU, M 3a BpeMs ! OHO MNPOXoAUT myTh s=1M. HailTu HeusBecTHbIE BEIWYHHBI,
ob0o3HaueHHble B Tabn. 4.2 3HaKOM «?». YCKOpeHue CBOOOJHOTO MaJACHUS CYUTATh PABHBIM

M

YcnoBHble 0003HaYEHUST PU3UUECKUX BEITUYHH:
a — yCKOPEHHE Tena;

N — HOpMasbHas peaKLys OIOpPBHL;

F,,, — cuna tpenus;

mg — CUJIa TSHKECTH,

0 — CKOPOCTb T€J1a B KOHIIE Iy TH;

[ — KOO PHUIMEHT TPEHUS CKOIBKEHUS Tea;

A — paboTa CUJIBI TSATH Ha MYTH S;

E oy —KMHETHYECKas SHEprus Tejla B KOHIIE MyTH.

Puc. Cxemaruueckoe I/I306pa)i(eHI/Ie CHII, I[CﬁCTB}H-OH.IPIX Ha MaTCPpUAJIbHYIO TOYKY

. dusnueckue BeIUUUHbI M €JUHULIBI U3MEPEHUS
Bai) F, a, m, U t, mg, N, Fpp, a, 0, Ens A,
H |rpanyc| xkr c H H H m/c m/c JIx JIx
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 ? ? ? ? ? ? ?
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60 30 4,5 | 0,800 6 ? ? ? ? ?
20 60 3,0 | 0,786 6 ? ? ? ? ?

3.2 TeMbI KOHCIIEKTOB

Tembl KOHCHEKTOB BBUIOXKEHBI B JJIEKTPOHHON HH(OPMAIMOHHO-00pa30BaTENbHON cpefe

3a6MKT UpIl'YIIC, mocTynmHOM 00yJaromeMycs 9epe3 ero JMIHbIA KaOuHET.

Hmxe MNPUBCACHBI TCMbI KOHCIICKTOB, IIPECAYCMOTPCHHLIC pa6oqel71 nporpaMMoﬁ JUCHUITIUHBI.
Tembl KOHCIIEKTOB

Pa3nes 1. Mexanuka.

1. CBs13b pu3uKH ¢ APYyruMH HayKaMu. TUTBI GPU3NIECKUX BEITUIHH.

2. [Ipumenenue BToporo 3akoHa HproToHa.

3. PeakTuBHOE JIBUKEHUE.

4. ®uznueckue noisa. 3aKOH COXPAHEHUS SJHEPTUU. 30JI0TOE MPABUII0 MEXaHUKHU

5. I'upocKoIbl ¥ UX IPUMEHEHUE

Paznen 2. MogiekyJisipaasi pu3nKa 1 TEPMOTUHAMHUKA

1. 3ByKH U ra30Bbl€ 3aKOHbI

2. [Ipo6nema BeyHOTO IBUTATEIIS

3. CraTucTUYECKH CMBIC]I BTOPOT0O Hayaia TepMOJIMHAMUKU. SIBeHus nepeHoca. Poinb

SIBJIEHUM IepeHoca

Pasnen 3. DuekrpudecTBo

1. IIpuMeHeHNE ANEKTPU3ALNN B TEXHUKE
2. [IlppuMeHeHne TEeIUTOBBIX CBOMCTB TOKA
3. KonaeHcaTtopsl 1 UX IPUMEHEHHUE.

4. Posib TU3JIEKTPUKOB B TEXHUKE

5. Pe3ucropsl

6. [IpuMeHeHne aneKkTposn3a

Pa3nen 4. DiieKTpoMarHeTusm.

1. Buapl MarauTHBIX B3aNMOICHCTBHUH.

2. ®eppoMarHeTuku

3. I'enepatopsl.

Paznen 5. Mexanudeckue M JICKTPOMATHUTHBIE KOJ1eO0aHMA M BOJHBbI. BosHoBasi n

KBAaHTOBaf OIITHKA.

1. Ponb pe3oHaHca B TEXHHUKE

2. KBazucranmoHapHbIE TOKU

3. [IpumeneHue BOJIH

Paznen 6. KBanToBasi Mexanuka. ®@usuka aroma. OcHOBbI GU3MKH TBEPAOIo Teja.

DJIEeMEeHTHI siiepHOil pu3uKH 1 PU3MKH JJIeMEHTaPHBIX YaCTHIL.

1. IlpocBeTiieHHas ONTHKA
2. DNeKTPOHHBIM MUKPOCKO
3. IlpumeHeHne noJIynpoOBOJHUKOBON TEXHUKHU

3.3 TunoBble 3a1aHUs K AMKTAHTY 110 GopmyJiamM

3amaHus K JAUKTaHTaM 10 (GopMylaM HE BBUIOKEHBI B 3JEKTPOHHOW HWHGOPMAaIMOHHO-

obpazoBatenbHoil cpene 3a0MKT HpI'VIIC, moctymHOl oOydaromemycs dYepe3 €ro JUYHBIHA
KaOWHET.

Huxe mnpueneH oOpaselm THUIOBOTO JWKTaHTa 1O (opMyinaMm, COOTBETCTBYIOIIETO TeMeE

paboyeil mporpaMMbl TUCUUTUTHHEIL.




O6pa3en TUIIOBOTO BapuaHTa 1o ¢popmyiam o teme «TepMoarnHaMuKay

[Ipenen qnurenbHOCTH KOHTPOJIsL — 10-12 MunyT. CTyneHTaM npejjiaraetcs 3anucath GOpMYJIbl s

HAXO0XJICHUS COOTBETCTBYIOIIUX (PUINISCKUX BEITUUHH.
[Ipennaraemoe konnuecTBO 3a1anuii — 10 3agaHui.

1) BuyTpeHnHss sHeprus rasa.

2) Pabora raza.

3) Temora, nosyyaemasi ra3oM.

4) Kakotli ra30BbIi TIPOIIECC HA3BIBACTCS aIna0aTHBIM?

5) IlepBoe HauaIO TEPMOAMHAMUKH.

6) Beraucienue MoJIIpHO#M TETUIOEMKOCTH TTPH M30XOPHOM TIpoIecce, TP n300apHOM

npolecce.

7) PabGoTa raza npu U30TepMUYECKOM ITpOIIeCCe.

8) PaboTa raza npu M30XOpHOM IPOIIECCE.

9) Pabora raza mpu n300apHOM TIpoIiecce.

10) PaboTa raza npu aguabaTHOM MHpolecce.

3.4 TunoBble pa3HOYPOBHEBbBIE 3aa4H

PazHOoypoBHEBBIE 33]1a4M BBIJIOKEHBI B 3JICKTPOHHOM MH(POPMAIIMOHHO-00pa30BaTeIbHON Cpeie

3a6KT UpI'VIIC, nocTynHo# o0yJaronieMycs 4epe3 ero JMIHbIN KaOUHEeT.

Huxe mpuBeneH oOpasen pa3HOYPOBHEBOW 3ajaddl IO TeMe, MPEIyCMOTPEHHOUW paboueit

IPOTrpamMMO TUCIUIIIIMHBI.
OO6pa3zer penpoIyKTUBHBIX 3a1a4 10 TeMe «MarHuTHOE 1oJie B BaKyyMe»

1. 3akon Ammnepa - 3710...
Bapunants! oTBeTa:

U
A)I=—

R
b) F=ma

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

Bapuants! oTBerTa:
A) 3akoH Amrniepa,
b) 3akon Oma.
B) 3akon Jlopenna,
I') bopmyna MarHUTHOTO MOTOKA.
3.[IpuHUMI cyneprno3uiuyu MarHUTHBIX MOJIEH:
Bapuants! oTBeTa:
A) B=B|+B,*...+B,
U

b) I=—
) R

B) F=qv B sina
I F=ma



3.5 O0pasen 3agaHusi VI BbINOJHEHHS JIa0OpaTOPHON padoThl U PUMEPHBIN NepevyeHb
BOIPOCOB /IUISI €€ 3alINThI

3amaHust 171 BBIIOJHEHUs Ja0OpaTOpPHBIX pabOT M NMPUMEPHBIE NEPEeYHH BOMPOCOB I UX
3aIUTHl BBUIOKEHBI B AJIEKTPOHHON MH(MOpMaImoHHO-oOpa3oBaTenbHOU cpeae 3adllbxr Mpl VIIC,
JOCTYIHOM 00y4aroieMycsi 4epe3 ero JTUUHbIN KaOUHEeT.

Hwxe mpuBeneH oOpaser 3agaHusl IJIs1 BBIMOJHEHUS J1a0OpaTOpHON pabOTHl M MPUMEPHBIHA
MepeueHb BOMPOCOB IS €€ 3alUThI, MPEIyCMOTPEHHAs paboueil MporpaMMOil TUCITUTUIUHEIL.

O0pa3zerr 3a1aHus I BBIOJIHEHUS TaOOPAaTOPHOH pabOTHI M TPUMEPHBIH MEpeYeHb BOIIPOCOB JIIS
ee 3allUThl

JlaGopaTopHas pabota «OmnpeneneHne JIMHBI CBETOBON BOJIHBI C TTIOMOIIBIO TH(PPAKITHOHHOM
PEIIeTKI

3amanue AJ1s BBITOJTHEHHS J1a00paTOPHOM paboThI

1. B3aTh nu(ppPaKLMOHHYIO PpELIeTKY, MOMECTUTh BKJIIOYEHHBIM HCTOYHHMK 3a 3KpaHOM H
IIOCMOTPETH YEPE3 PELIETKY Ha dKpaH.

2. Ilepemeniast 3kpaH, JOOUTHCS YETKOTO N300paXKEHUs CIIEKTPOB.

3. Ilo nuHelike U3MEPUTH paccTosiHUE 110 3kpaHa OB

4. Tlo mkane 5KpaHa HM3MEpPUTh PACCTOSIHME [0 KpacHoro cmekrpa l-ro mopsaka ot O.
N3mepenus npoBOAUTE CIIEBA U CIIPABaA.

5. 3uas xaretsl BC; u BC, MOXXHO HaillTH yroi ¢ u sing

6. ITo ¢popmyIie BEIYUCIUTH JUIMHY BOJIHBI KPACHOTO CBETA.

lzd-Smga,
m
. BC
Sinp= ,
v OB

d~0,0lMm=10">m

C;

Puc. CxemaTnueckoe I/1306pa}KeHI/IC OIIBITa

7. AHaJIOTMYHO TIPOBECTH U3MEPEHUS ISl CTIEKTpa BTOPOTO Hopsiaka (m = 2).
8. To xe camoe mpoxenaTh sl PUOTIETOBOTO CTICKTpa. Bee manHbIe 3aHecTH B Tadm. 2.1.



9. CpaBHUTH TMOJy4YEHHBIE 3HAYEHUS IJWH BOJH KPACHOTO M (PUOJIETOBOTO CIIEKTPOB C
TaOJMYHBIMHU 3HAYEHUSIMU.
10. CoenaTh BEIBOI.

Pacuernas Ttabnuna

OB = (cm)

IMopsnox KPaCHbII (puoseToBbIii
MaKCHMyMa U i i .
BC, BC’ b
ero .| Sing | 4 op ¢ | Sing | 4. o
M M
pacrooxKeHne M M

m=1

CJICBA

m=1

cripaBa

m=2

CJICBa

m=2

CJICBa

[IpumepHBIii IepeyeHb BOMPOCOB ISl 3aIUTHI TaO0OpaTOPHON pabOThI

1. latb moHsiTHEe TUGPAKIIUU, HHTEPPEPEHITUH.

2. Kak yctpoeHna audpakinronHas penieTka?

3. Uto Takoe mocTosiHHAs TU(PPAKIUOHHOHN peIeTKn?

4.) Yka3zaTb, 1JI1 KakuxX Jydeil (KpacHbIX WIN (UOJIETOBBIX) B CHEKTPE AAHHOTO MOPSIIKA YIJIbI
audpakuu OyayT 6ombIie?

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

6. O0BsiICHUTD NTpUMEHeHHe npuHIuMa [ tolrenca-Openens K TuPPaKIuy CBETa.

7. Yem otnmyaercs nudpakiMOHHAs KapTUHA OT OAHOM IIeNu OT AU(PPAKIUOHHON KapTUHBI OT
JIBYX IIIEJICi?

8. Uto Takoe 30HHas miuactuHa? Kak ee nonyunts? OOBSACHUTD IPUHLUI €€ TEHCTBHUS.

9. Uem otiinyaercs 1u(pakIMOHHbIN CIIEKTP OT AUCHIEPCUOHHOT0?

10. Yem otnuuarorcss (pu3MUECKHME MEXaHU3MBI 00pazoBaHMs AU(PPAKIMOHHONW KapTHUHBI OT
OJTHOM TICJIH U OT THU(PPAKITUOHHON pereTKu?

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

12. Metoa pacueTta AU paKIMOHHONW KapTUHBI OT OJHOM LIEJIH.

13. Mertox pacuera AMPPaKIIMOHHON KAPTHUHBI OT KPYIJIOIO OTBEPCTUS.

14. Kak onpenenuts MUPUHY TJIABHOTO MAaKCUMyMa OT OJTHOM 1ienn?

15. MOXHO 7M1 C TTOMOIIBIO M3YYEeHHUsI AU(PPAKIUOHHBIX CIIEKTPOB M3BECTHBIX CIEKTPAIBHBIX
JMHUN OLEHUTH O0I1Iee YHCIIO 1enel B T pakIMOHHON perieTke?

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

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

18. Kak wusMmeHutTcs nudpakiUMOHHAs KapTHHA MpPH YBEJIWYEHHM OOIIEro 4Yucia mieneld B
IU(ppaKkMOHHON pemeTke?

3.6 TunoBbie KOHTPOJIbHBbIE 3aJaHUS /IJIsl IPOBe/IEHUs] TECTUPOBAHUS

®DOHJ TECTOBBLIX 3aJlaHMI MO0 AUCIUILINHE COACPKUT TCCTOBBIC 3alaHUs, PACIIPCACICHHLIC 1O
pasaciaM U TEMaM, ¢ YKa3aHUEM HMX KOJIUMYCCTBA U THUIIA.



CtpykTypa (poHAa TeCTOBBIX MATEPHAJIOB N0 JUCHHUIIIHMHE

(1 cemectp ounast popma oOydeHus1, 1 Kypc 3UMHSA ceccust 3a0uHast popma 00ydIeHU )

HNupaukaTop TOCTHXEHUS
KOMIIETCHLIUHU

Xapakrepuctuka T3

KonnyecTBo TECTOBBIX

OIIK-1.1. leMoHCTpUpYET
3HaHHS OCHOBHBIX
MOHSATHH U
(byH/IaMEHTaIbHBIX
3aKOHOB (pH3HKH,
MIPUMEHSIET METOJIBI
TEOPETUYECKOTO U
9KCTIEPUMEHTAIILHOTO
UCCIIeJOBaHUS
(U3NIECKUX SBICHUN,
MPOIECCOB ¥ OOHEKTOB

Tema N
3aJaHuk, TUIEL T3
Beenenue. Kunematuka MmatepuanbHOU 3HaHue 2-0T3
TOYKH U TIOCTYNATEIBbHOTO JBMXKEHUS 3-3T3
TBEPJOTO TeNa Ymenue 3-0T3
3-3T3
JeticTBue 3-0T3
2 -3T3
JluHaMuKka MaTepuaIbHOM TOUKU M 3HaHue 2-0T3
MOCTYMATENFHOTO ABIDKEHHUS TBEPIOTO 3-3T3
Tena YMenue 3-0T3
3-3T3
JlelictBue 3-0T3
2 -3T3
MexaHHKa CHCTEMBI MaTepHATbHBIX 3uaHne 2-0T3
TOUYCK 3-3T3
YMenue 3-0T3
3-3T3
JleticTBue 3-0T3
2 -3T3
®dusznyeckue mnojs. 3aKOHbI 3HaHue 2-0T3
COXpaHECHHS 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 MOJICKYJISIPHO-KHHETHIECKOH 3HaHue 2-0T3
TEOpUH rasza 3-3T3
YMenue 3-0T3
3-3T3
JlelicTBue 3-0T3
2 -3T3
Cratuctuka Makcsemna-boibpivana 3HaHue 2-0T3
3-3T3
YMenue 3-0T3
3-3T3
JleticTBue 3-0T3
2 —-3T3
TepmoanHaMuka 3HaHue 2-0T3
3-3T3
YMmenue 3-0T3
3-3T3
JlelictBue 3-0T3
2-3T3
PeanbHbIe ra3bl U KUAKOCTH 3HaHue 2-0T3
3-3T3
Vmenne 3-0T3
3-3T3
JlelicTBue 3-0T3
2-3T3
DJeKkTpocTaTuKa 3HaHne 2 -0T3




3-3T3

Ymenue 3-0T3
3-3T3
HeictBue 3-0T3
2 —-3T3
OHepreTUyeckue XapakTePUCTHKI 3HaHue 2-0T3
noyst. OCHOBHBIE 3aKOHBI. 3-3T3
YMmenue 3-0T3
3-3T3
JlelicTBue 3-0T3
2-3T3
[IpoBOIHUKH B AIEKTPHYECKOM TIOJIE 3HaHue 2-0T3
3-3T3
Ymenue 3-0T3
3-3T3
JleticTBue 3-0T3
2-3T3
JIMDIEKTPUKY B IEKTPUIECKOM IOJIE 3HaHue 2-0T3
3-3T3
YMenue 3-0T3
3-3T3
JlelicTBue 3-0T3
2 —3T3
3aKOHBI TOCTOSTHHOTO TOKa 3HaHue 2-0T3
3-3T3
Ymenue 3-0T3
3-3T3
JlelicTBue 3-0T3
2-3T3
DIEKTPHUECKUH TOK B Pa3IHIHBIX 3HaHne 2-0T3
cpenax 3-3T3
Ymenue 3-0T3
3-3T3
JlelicTBue 3-0T3
2 —-3T3
OIIK-1.2. [Tpumenser Beenenne. Kunemaruka MatepuanbHOU JHeiictBue 5-0T3
METOJBbI TEOPETUYECKOIO U | TOUYKHM U IOCTYNATEJIBHOIO JBUKCHUS 5-3T3
9KCTIEPUMEHTAIIBHOTO TBEPAOTO Tela.
uccien0BaHus 00bEKTOB, [IpaBuia TexHUKH 6€30IIACHOCTH.
MIPOLIECCOB, SIBIICHUH, Kparkast Teopust ommoO0OK pe3ynbTaToB
MIPOBOANT SKCIIEPUMEHTBI M3MEpeHUH
IO 33JaHHOM METOJMKE U JlMHaMuka MaTepuaabHOM TOUKU U [HeiictBue 5-0T3
aHAITM3UPYET UX MTOCTYIIATENFHOTO ABIKEHHUS TBEPIOTO 5-3T3
pe3yabTaThI Tena.
Onpenenenne YCKOPEHUs! CBOOOHOTO
TIa/ICHNS C TOMOUIBIO MAalINHBI ATBya
MexaHHKa TBEpPIOTO Tea. JlelicTBue 5-0T3
M3ydeHne 3aK0HOB BpalllaTeIbHOTO 5-3T3
IBIOKeHNs Ha MasiTHEKe OOepOeka
TepmoanHaMuKa JlelicTBue 5-0T3
OnpeeseHre MoKa3aTelis anadaThl 5-3T3
BO3/yXa
TepMoarHaMHKa. JlelicTBue 5-0T3
Onpenenenue cpeaHen AIUHbI 5-3T3
cB0OOHOTO TIpobera u dPPEeKTUBHOTO
JIaMeTpa MOJIEKYJ BO3yXa
DHEPreTUYECKUE XapaKTEPUCTUKU HeiictBue 5-0T3
1oJ11. OCHOBHBIE 3aKOHBI 5-3T3
V3ydyenue 351eKTpoCTaTHIeCcKOro moJis
3aKOHBI IIOCTOSIHHOT'O TOKA. JleticTBue 5-0T3
OnpezneneHue yaeabHOro 5-3T3

COIIPOTHBIIEHHSI PE3UCTUBHOTO NMPOBOJA




3aKOHBI TOCTOSTHHOTO TOKA. JelictBue 5-0T3
OrpeneneHre COnpoOTUBICHUS C 5-3T3
IIOMOIIBIO MOCTa YUTCTOHA

Hroro 235 -0T3
235 -3T3

IMonusiit komruiektr T3 xpaHUTCS B AIIEKTPOHHOM MH(OPMAIIMOHHO-00pa30BaTeNbHON cpene
3a6 KT HpI'VIIC u oOydaromuiicss ©MeeT BO3MOXKHOCTh O3HAKOMHUTBCS C JIEMOHCTPAIIMOHHBIM
BapuantoM OT3.

Huxe mnpuBenensl o0paszel] THUIOBBIX BapHAHTOB MTOTOBBIX TECTOB, IPEAYCMOTPEHHBIX
paboyeil mporpaMMoi TUCIUTUITHHBIL.

OO0pa3zer TUITOBOTO BapUaHTa UTOTOBOTO TECTA, MPEAYCMOTPEHHOI0 paboueil mporpaMmoit
TVCIIATUTHHBI
(1 cemecTp ounast popma oOyueHus1, 1Kypc 3uMHss ceccust 3a04Hast popma 0OyueHs1)

1. HaiiTu 3aK0H TPSMOJIMHEHHOTO ABMKEHUS TeJa, €CIU €ro CKOPOCTh MEHSETCS MO 3aKOHY
V =0.6t (M/c) u B MoMeHT BpeMeHH £, =(0c mMomynb s, =0M.

OTBeTHI:

1 s=03t"+1
2 s=0,2t" +t¢
3 5=03¢

4 §=0,2¢*

2. o rpaduky 3aBUCUMOCTH CKOPOCTH JABM)KEHHUS TeJa OT BPEMEHU YCTAaHOBUTH MPABUIBHYIO

OCJIeA0BATEIBHOCTD IYTH I KAXKIOI'0 yJ4acTKa. < >
V4T

8

»(c)

3. Ha neBoMm pucyHKe IpeCTaBiIeHbl BEKTOP CKOPOCTH M BEKTOP PaBHOAEHCTBYIOILIEH BCeX
CWJI, JEHCTBYIOIIMX Ha Teno. Kakol M3 dYeThlpeX BEKTOPOB Ha IPAaBOM PHUCYHKE YyKa3bIBaeT

Hal‘[paBJ‘IeHI/Ie BeKTOpa yCKOpeHI/I}I 3TOIo Tena? < >
A 3 4
F 2 1

4. JIBa rpy3uKa Mo 2 KI' KaXKAblil, CBA3aHHBIE MEX1y CO00M HEpacTsHKUMOW HUTBIO, IBUXKYTCS
[0 TOPU30HTAJILHOM MOBEPXHOCTH MOA AeiicTBHeM cuibl 3 H, mpuinokeHHOW K OJHOMY U3 HHUX
napajiellbHO MOBepXHOCTH. Ompenenuts yckopeHue cuctembl. Cuimoi TpeHus mnpeHeOpeus.
< >




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
Otser:
1. paboty
2. U3MEHEHUE UMITYJIbCA
3. MOIIHOCThH
4. maccy

6. HaiiTu MOMEHT MHEpLIUU CUCTEMBI TE€JI, COCTOSIIENH U3 CTEPKHA JIMHO0 L Maccoit M=2m u
MaTEpPHAILHOW TOYKM MACCOM m, 3aKPEIUIEHHOM Ha KOHLE CTEp)KHs. 3aKpeIlJIeHHas BepTUKaJIbHas

OCh BpallICHUA PACIIOJIOKCHA Ha PACCTOSIHHUN a=— L oT CB06OIIHOFO KOHIIA CTCPIKHA.

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

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

v
UJCAIBHOTO Ta3a Mo ckopocTsM (pacmpenencHue MakcBemia). Kak MeHsiercs minomans (QUTYpBI,
OTPAaHUYCHHOW KPUBOM M OCBIO CKOPOCTEH MPH YOBIBAHUU TEMIIEPATYPHI?

Otser:

1. ¢ yObIBaHMEM TeMIIEpaTyphI ILIOMIAb 10 KPUBOW BO3pacTaeT,

2. c yObIBaHMEM TeMIIepaTyphl IUIOMIAAb 10T KPUBOM YObIBaeT,

3. ¢ yObIBaHMEM TeMIepaTyphl IUIONIAAb IOJ KPUBOH OCTAETCS IMOCTOSHHON W HEpaBHOU
CIUHUILIC,

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

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



Orser:

1. yBenmmumiiocs 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 npu 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. Vcnonp3yst IICHXPOMETPUUYECKYIO TabIIHILy, TTOKa3aHHS CYXOr0 TEPMOMETpPa tey,=20°C u
OTHOCHUTEINIbHYIO BJIaXXHOCTh D=606% wu3MepseMoro Bo3/ayXa, ONPEAETUTh IMOKa3aHUs BIAXXHOTO
TepMoMeTpa. < >

ITcuxpomerpuueckas Tabnuuna

feyx Pa3HoCTh OKa3aHUI CYyXOr0 U BIaXKHOTO 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 JAPYT Ha Apyra, €Ciau KaX<Ibli 3apsii yBEJIMUYUTh 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 YCKOpAIILIYI0 pa3HOCTh mnoreHnuaioB U=1kB. Halitu ckopocte V  yacTuilbl B KOHIE
JBUKCHHUS, €CITM HadaubHast 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 miacTHHBI IOJICOSTUHIIA K PA3HOMMEHHBIM KJIEMMaM BBICOKOBOJIBTHOTO MCTOYHHKA
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 TpHUTATHBaeTcs K mpaBod. OH HAaYMHAET COBEPINATH
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 MPEKPAINAET IBIKEHUE.

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) IunonpHBIH MOMEHT MOJIEKYJIBI TUAJICKTPUKA B OTCYTCTBUE BHEIIHETO JICKTPUUECKOTO
TOJISL PaBEH HYIIIO.
3) JlmdnexTpudueckast BOCHPUUMYUBOCTh OOpATHO MPOIOPIIMOHANIEHA TEMIIEpaType.

< >

17. BEIYMCIUTD SKBUBAJICHTHOE COTIPOTUBJICHUE COCAMHEHUS
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 (poHIa TECTOBHIX MATEPHAJIOB 110 THCIUTLIMHE
(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 eKTPOMarHUTHbIE 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 KBAHTOBOY 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
HCCcIeN0BaHs 00bEKTOB, MarHUTHOTO MOt 3eMiIn
MIPOIECCOB, SBJICHUH, JluHamuka cBOOOJHBIX TApMOHHYECKUX JleticTBue 5-0T3
MIPOBOIUT 3KCIIEPUMEHTBI KOJICOaHUH. 5-3T3
0 331aHHOM METOMKE U OmnpeneneHne yCKOPEHUsI CBOOOJHOTO
aHaJIM3UPYeT UX aJICHNs TIPH IOMOIIX 000POTHOTO
pe3yNIBTaThI MasiTHUKA
IlepemeHHBIH TOK. [eiictBue 5-0T3
TTocnenoBaTenbHOE COSTMHEHHE 5-3T3
NPOBOJIHUKOB B LIENIH IEPEMEHHOTO
TOKa
BonroBas ontuka. aTEepdepeHuuns u [eiictBue 5-0T3
Jmudpaknus cBeta. 5-3T3
OmnpeneneHne JUIMHBI CBETOBON BOJIHBI
C TIOMOIIBI0 TU(PAKIMOHHON penIeTKH
KsanroBas npupoja nu3mydeHusl. JHelictBue 5-0T3
W3yuenne ABICHUS BHEIIHETO 5-3T3
tdororddekra
OCHOBBI TEOpHH aTOMA. JHeiictBue 5-0T3
VccnenoBaHue CieKTpOB 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 3apsuKEHHBIX
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] THUMOBBIX 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 JICTHSIA ceccus 3aouHas (popma oOydeHwHs)

1. HapaJ'IJ'IeJ'ILHI)IC MNPOBOAHUKKA C  DJICKTPUYCCKUMU
TOKaMH. ..

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

2. Ecin HampaBiieHHUS 3JIEKTPHYECKHUX TOKOB COBIIAJAIOT,
TO MPOBOJTHUKH

b. orrankuBarorcs

3. Ecnmn  HampaBieHUs — 3JIEKTPHUYECKHUX
ITPOTHBOIOJIOKHBI, TO TPOBOTHUKH

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 OpOUTAJIBHOIO 3JIEKTPOHA; B 3TOM BEIIECTBE

H>>1 < >

3. BriOepute npaBUIBHOE YTBEPXKICHHE,
paMKe, 3aBUCHUT TOJIBKO OT

Orser:

OJIC uHAOykuuu, reHepupyemas B MOKOAIICHCS

1. HampaByieHUs BEKTOPA MATHUTHON MHAYKIIMHI

2. MOZyJsl BEKTOpa MAarHUTHOW UHAYKIIUU
3. MOTOKAa BEKTOpa MAarHUTHOW MHIYKLIUU

4. CKOPOCTH U3MEHEHHS TIOTOKA BEKTOpa MarHUTHOW MHYKIIUH

4.3a 5 ¢ MarHUTHBIN TTOTOK, MPOHU3BIBAIOIIHK MPOBOJIOYHYIO PaMKYy, yBeau4uuics ot 3 1o 8BO.

Uemy paBHO nipu 3ToM 3HaueHue DJC uHAyKIIMu

B pamke? < >

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

§E-di=—j@-d§ Hdl = R T
L Sat L S
§D-dS=[p-av §B-ds=0
éne;[ylom:m CHCTEMa YPaBHEHUN: S

R 0B - - - 0D
fE-dl:—!E-ds fH-dl:_!E-dS
§B-d‘=o §1§-d‘=0

N S

CIipaBCJIMBa AJId IEPEMCHHOI'O JICKTPOMArHUTHOI'O II0JIA ...

BapuaHTbl OTBETOB:

1. 1pu HAIMYMU 3apsSIKEHHBIX TEJl ¥ TOKOB IPOBOAUMOCTH
2. B OTCYTCTBME 3apsKEHHBIX T€J U TOKOB IIPOBOJIUMOCTH
3. B OTCYTCTBHE 3apSIKEHHBIX TEJ

4. B OTCYTCTBHE TOKOB IIPOBOJUMOCTH

6

Kpasi KpailHEro MoJI0KEHU 10 TPaBOro KpaHero

2
7. YpaBHeHHE JBIKEHIS IPYKHHHOTO MasiTHAKa !

. 3a Kakyro 4acTb nepuoga T mapuk MaTeMaTHYECKOTO MasTHHUKA IIPOXOJIUT IyTh OT JIEBOTO

HoJoxeHud? < >
d’x rdx k _0
mdt m




aBisieTcs AU depeHInaIbHbIM YPaBHEHUEM ...
OrtBerT:

1. cBOOOAHBIX HE3ATYXAOMIINX KOJIeOaHUH

2. BEIHYX/ICHHBIX KojeOaHui

3. cBOOOHBIX 3aTyXaKOIINX KOJIeOaHui

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 ¢ TeUeHUEM BPEMEHH

9. OT KaKuX BEJIMYHMH 3aBUCHUT YaCTOTA 3aTyXaIOMINUX KOJIeOaHUH MaTEMaTHYECKOT0 MasiTHIKA?
OTBeT:

1. AIMHBI MasiTHUKA,

2. Macchl Tpy3HKa,

3. ko3(pdureHTa ConpOTUBICHUS CPEIBI,

R
4. aMITTUTYBI KOJIeOaHUI —:—

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 HabM0MaeTCs B TAaHHOM ciiydae? < >

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 MOJSIPU30BaH

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 TOXKJIECTBEHHBI, TO €CTh MX OCHOBHBIE XAPAaKTEPUCTHKU HE 3aBHUCST OT
BbIOOpA DIIEKTPOHA;

2) 351eKTpOHBI 00JIaJaI0T CBOMCTBAMU M YACTHUIIBI M BOJIHBI OJTHOBPEMEHHO;

3) mpu IBMXKEHUM 3JIEKTPOHA MOKHO OIPENEIHTh TOJBKO BEPOSATHOCTH €ro OOHApYXKEHHS B
OIpEJIeIEHHON TOYKE ITPOCTPAHCTBA.

Kakwue u3 aTux TpeboBanuii 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 cTpontus (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 TUN YaCTHIIBL, KOTOPAs JOJDKHA MOTYMHATHCS CIEAYIOIINM TPEOOBaHHSIM:
1) 3Ta yacTHLa ABISAETCSA KOJUIEKTUBUCTOM (HE MOAUMHsAeTCs npuHiuny [laynn);

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

Kaxkwue u3 3tux TpeboBanmii BEpHBI? < >

18. Beibepute 3aK0H paIMOAKTHBHOTO 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 BONPOCOB K 3a4eTy
(11 OLICHKH 3HaHUIA)

Pa3zgen 1 «Mexanuka»

1.1 TlousiTe 0 MEXaHUYECKOM ABHKEHMH. Buanl Mexanmueckux cucteM. CHCTEMBI OTCYETA.
CriocoOsI 3a/1aHUs TTOJIOKEHUS MaTEePHAbHOW TOYKH B MPOCTPAHCTBE U MEXAHHUYECKOTO JBUIKCHHUS
3TOrO Tena.

1.2 KunemaTuueckue napameTpsl JBUKECHHUS.

1.3 Macca, cuna 1 UMIyJIbC MaTepuaibHOU TOuku. CrucTteMa 3akoHOB HeloTOHA.

1.4 Busibl MEXaHUYECKUX CHII: CUJIbI TATOTEHUS, CUJIbl YIIPYTOCTU U CUJIbI TPEHUS.

1.5 Cucrema matepuanbHbIX ToueK. CrocoObl KMHEMAaTHYECKOTO OTHCAHUS JIBIDKCHHS Tl
cuctemsl. LleHTp Macc. JIBM>keHHEe EHTpa Macc.

1.6 3akOHBI TUHAMUKY JIBH)KEHUSI CUCTEMBI M €€ LIEHTpa Macc. 3aKOH COXpaHEHUs] UMITyJIbca
CHUCTEMBbI MaTepHUAJIbHBIX TOYECK.

1.7 Dneprus u pabora. 3aKOH COXpaHEHHUsS SHEPTHH. 3aKOH COXPAHCHHMS MEXaHUYECKOMN
JHEPrUu.

1.8 MomeHT unepuuu tesia. MoMeHT cuiibl. OCHOBHOM 3aKOH JUHAMUKHU BpallleHUs Tela.

Pa3nea 2. «MogexyJsipHasi pu3nKa 1 TePMOAUHAMHKA)

2.1 OcCHOBHBIC TIOJOXKECHHS MOJICKYJIApHOH (u3nuku. TepMoaMHAMHYECKHE TMapaMeTphl
coctosnus Tena ( P,V,T ) u ux onucanue. MUKpOCKOIIMYECKHUE TapaMEeTPbl COCTOSIHUS TeJIa.

2.2 OCHOBHOE ypaBHEHHE CTATUCTHYECKON TEOPUH UICAJIBHOIO ra3a U CIIEICTBHS U3 HETO.

2.3 Crenenu cBoOonbpl. 3akoH bombliMaHa O paBHOMEPHOM paclpeielieHUd SHEPTUU T10
CTENEeHsIM CBOOObl. DHEprusi MoJieKylibl. BHYTpeHHSs SHEeprus uealbHOTO rasa.

2.4 Pabora ¥ TEII0Ta UACaIBHOTO rasa.



2.5 TlepBoe Hayano0 TEPMOAMHAMUKH U €r0 IPUMEHEHHE K N30IpOoLeccaMm.

2.6 AnuabatHblii poriecc. YpaBHenue Ilyaccona.

2.7 Bropoe nHawano tepmoauHamuku. [IpuHioumn neiictBust temioBoro npuratens. KIIJI
TEIJIOBOTO JABUTATEIIA.

Pa3nea 3. «nekTpuyecTBo»

3.1 OcHOBHBIE 3aKOHBI JIEeKTpocTaTUKU (3akoH KynoHa, MNpUHIHMI CYNEepPHO3UINH
ANEKTPUYECKUX CHJI, 3aKOH COXPAaHEHHUs DJIEKTPUYECKOro 3apsja, 3aKOH O MHHHMAaJIbHOM
ANEKTPUYECKOM 3apsfe).

3.2 OCHOBHBIE CBOMCTBA AJIEKTPOCTATHYECKOTO MoJiA. Hanps:keHHOCTh 3JEKTPOCTAaTUYECKOTO
nostst. [IpuHIuUI cynepno3unuu nojien.

3.3 Pabora mnepemenieHuss 3apsna B DJIEKTPUUECKOM Tmojie.  Pa3HOCTh MOTEHIMAJIOB.
IloTeHumanpHas SHEprus.

3.4 CBs3b MEXIY HaNpsHDKEHHOCTHIO M MOTEHIMAIIOM B 3JIEKTpUueckoM moJie. Teopema o
HUPKYJSIIIUU BEKTOpa HanpsikeHHOCTH. [loTeHIIManbHbIN XapakTep 3JIEKTPOCTATUYECKOTO MOJIS.

3.5 Teopema Octporpaackoro - ['aycca U ee MpUMEHEHHE K pacueTy 3JIEKTPOCTATUYECKUX
MOJIEN.

3.6 CBoiicTBa MPOBOJHUKA B JIEKTPOCTATUYECKOM I0JIe. DIEKTPOEMKOCTh. KOHIeHCaTOPBHI.

3.7 DHeprus NEeKTPOCTATUIECKOTO MOJISE U 00heMHAas TUIOTHOCTh YHEPTUH.

3.8 Dnektpuueckuii Tok. Cuna TOKa M IUIOTHOCTh TOKa. Bunbl TOKOB. OCHOBHBIE 3aKOHBI
MIOCTOSIHHOT'O TOKA.

3.8 TunoBble NpakTHYECKHE 3aJaHUS K 3a4eTy
(7151 OTIEHKH YMEHUH)

Pacnpenenenue npakTHUECKUX 3aJaHUM K 3a4eTy HAXOIUTCSA B 3aKPBITOM Ul OOYy4YarOLIUXCs
noctyne. Pa3paboTaHHBIA KOMIUIEKT TUIIOBBIX MPAKTUYECKUX 3aJaHUN K 3a4€Ty HE BBICTABJISETCS B
JIEKTPOHHYI0 HH(pOpMannoHHO-00pa3oBarenbHyto cpeay 3ablDKT HpI'VIIC, a xpanurcs Ha
kadenpe-pazpadborunke B coctaBe @OC 1o AUCHUILIIMHE.

Hwxe npuBeneH oOpasel TUMOBBIX MPAKTHUECKUX 3aJaHUN K 3a4eTy.

O6p8.3€I_I TUTIOBBIX ITPAKTHYCCKUX 3aJaHuN K 3a4CTy

1. Ha nieBoM pucyHKe IIpeICTaBICHbl BEKTOP CKOPOCTH Tela U
BEKTOp PaBHOJACHCTBYIOLIEH BCEX CUII, JCHUCTBYIOIIMX HA TEJIO.
Kaxoii u3 yeTsIpex BEKTOPOB Ha IPAaBOM PUCYHKE YKa3bIBAET v 4 1
HaIlpaBJIEHUE BEKTOpPA YCKOPEHHUs 3TOT0 Telna B MHEPLHUAIBHON |

CUCTEME OTCcueTa? F

w

BapI/IaHTLI OTBCTA:
D1 2) 2 3) 3 4) 4

2. HaliTu MOMEHT UHEPLHMH CUCTEMBI T€JI, COCTOSIIEN U3
cTepxkHs 1nuHo0 L mMaccoit M=2m u MaTepuanbHON TOUKU e M
MAaccoi m, 3aKpEIICHHON Ha KOHIIE CTEP)KHS. 3aKperieHHas
BEpPTUKAJIbHASI OCh BPAIIEHUsI PACIIOJIOKEHA HA PACCTOSHUN

- ----f
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
L

1
a= EL OT CBOOOTHOT'O KOHIIA CTEPIKHSI. 1

BapI/IaHTLI OTBECTA:

A) EmL2 ]3)%mL2 B)gmL2 lﬂ)ﬁmL2
36 36 36 36




3. HailTu MOMEHT HHEPIMU CUCTEMBI TEJ, COCTOSIIIEH U3 TUCKa paguycoM R u maccoid M=2m
Y MaTepuaibHOM TOUKM MAacCOM m;=m, 3aKpEeIICHHOM Ha MIIOCKOCTU AucKa. OCh BpalleHus

. R
NEPIEHNUKYIIIPHA IUIOCKOCTHU IUCKA U nepecekaeT €€ B Touke A. Paccrosnus a=0 u b= e

BapI/IaHTBI OTBCTA:

A)§mR2 ]5)%171R2 B)ﬂmR2 l“)l—sm2
4 4 4 4

4. Macca monexkynsl SO, paBHa

Bapuantsr oTBeTa:

1) 64107 kr; 2) 64:107 kr; 3)107-10° kr;  4) 107-10°% kr.
5. Macca Mosekyibl Kakoro Beniectsa pasHa 30- 10% kr

Bapwuants! oTBerTa:

1) 02; 2) H20; 3) COZ; 4) N2.

6. Macca mons (mosnsipHast macca) N,Os paBHa

Bapuantsr oTBeTa:

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

BapuanTe! oTBeTa:

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

8. Haiitu xonmuectBo N moiiekyin, conepxamuxcsa B 108 T Boabl
Bapuanrts! oTBeTa:

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

9. Haiitu maccy BemectBa N»Os , cocrosiero uz N =12+ 10% MOJIEKYI,
BapuanTs! oTBeTa:

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

3.9 TunoBble NMpaKTUYECKHUE 32[AHHUS K 3a4eTy
(11 OIIEHKH HABBIKOB M (MJIM) OIIBITA ICSITEIIBHOCTH)

Pacripenenenmne mpakTHUECKUX 3aJaHUI K 3a4€Ty HAXOAUTCSA B 3aKPBITOM JJIsi 0Oydaroluxcs
nocryne. Pa3paboTaHHBIA KOMIUIEKT TUIIOBBIX IPAKTUYECKUX 3aaHUN K 3a4ETY HE BBICTABIISIETCS B
ANEKTPOHHYIO0 HH(pOpManMoHHO-00pa3zoBaTenbHyto cpeny 3a0llKT HpI'VIIC, a xpanurcs Ha
kadenpe-pazpadborunke B coctaBe @OC no AUCHUILIIMHE.

Huxe mpuBenen oOpasell THMOBBIX MPAKTUYECKUX 3aJaHUH K 3a4eTy.

O6pa3eu THUITOBBIX IMMPAKTHUYCCKUX SaﬂaHI/Iﬁ K 3a4CTy

1. OnpenenuTb CKOPOCTb, YCKOPEHUE MIPU MPAMOIUHEHHOM JIBUXKEHUU Tella, €ClIM U3MEHEHHe
€ro KOOPAMHATHI CO BPEMEHEM IIPOUCXOIUT M0 3aKoHy X=10+5t-10t>?7

2. HaiiTu ypaBHEHHE NPSIMOJIMHEWHOTO ABW)KEHHUS T€la C IOCTOSHHBIM YCKOPEHHUEM, €CIIH B
HaYyaJIbHbII MOMEHT BPEMEHHU TeJI0 MOKOWJIOCh B Hadajle KoopAuHat, a yepe3 10 ¢ ero ckopocth
ctajna paBHo# 20 M/c.

3. YpaBHEeHHE NPSMOJIMHEHHOrO ABM)KEHUS Teja MPOUCXOIUT MO 3aKOHY x=A+Bt+Ct*+Dt’,
rae B=2 m/c, C=-1,3 wm/c*, D=5 m/c’. OnpenenuTs CKOPOCTb, YCKOPEHHE B MOMEHT BPEMEHHM S C, a
TaK >K€ CPEJHIOK CKOPOCTh 3a 5 C.

4. Teno B HayalbHBII MOMEHT BpPEMEHU HAaXOJIUTCS B Hayaje KOOpPAMHAT M IMpHOOpeTaer
HavyaJIbHYI0 CKOpOCTh 2 M/c. HaliTu ypaBHEHUE JBUKEHMSI 3TOTO Teja, €CJIU €ro CKOPOCTh B KOHILIE 5
C IBIDKEHUS cTala paBHOU 12 m/c.

5. Uepe3 050K, MPUKPEIJIEHHBIH K Kparo CToJa, MEPEKUHYTa TOHKAasl HepacTs)KUMas HUTh, K
KOHIIaM KOTOPOM NIpHBsI3aHbl Ba Ipy3uka. OIMH Ipy3UK ABWKETCSA IO CTONy, a APYrol — BIOJb
BepTUKAIU — BHU3. Onpenenutb KodpUIMEHT TPEHHS L MEKAY MOBEPXHOCTAMHU rpy3a u crona. [Ipu



YeM Macchl TPY3MKOB M OJIOKa OJMHAKOBBI, CHUCTeMa JBWXKETCA C YycKopeHuem 1.7 wm/c.
[Ipockanib3pIBAaHMEM HUTHU 1O 0001y U CUJION TpeHHs, AeHCTBYIOMIEH Ha OJI0K, MpeHeOpeyb.

6. Temo maccoii 0,4 Kr IBMKETCSI BBEPX MO HAKJIOHHOM TUIOCKOCTH BbICOTOM 30 CM W JTUHOM
50 cm nop nevictBueM cuitbl Tru 10 H. Onpenenuts yckopeHue ABMKEHUS Tela, eclid K03 GuuueHT
TpeHus Tena o noBepxHocTs 0,1.

7. K npyXuHHBIM BecaM nojBelieH 010k. Uepes OJ0K MEPEeKUHYT IHYpP, K KOHIIaM KOTOPOTO
MpUBsI3aHbl Ipy3bl Maccamu 2 Kr U 3 kr. KakoBo OyneT nokazaHue BeCOB BO BpeMs JIBUKEHUS IPY30B
? Maccoit 61oka 1 IIHypa npeHeOpeus.

8. C mokosSImMMCs I[apoM Maccoll 2 KI' CTAJIKMBAETCA TaKOM >Ke Iap, IBMXKYIIUWUCS CO
CKOpOCThIO 1 M/C. BEIUMCINUTE CKOPOCTH TEJ MOCIE MPSMOT0 IIEHTPAIBHOTO HEYIIPYTOro yaapa.

9. Macca cHapsaa 10 kr, macca ctBona opyauss 500 xr. IIpm BeicTpene cHapsn MOIy4yaeT
KMHeTH4ecKylo sHepruto 1,5 MJDx. Kakylo KMHETHYECKYI0 SHEPrui0 IOJIy4aeT CTBOJ BCIIEJCTBUE
otnaun?

10. KonbkoOexern maccoit 60 Kr, cTos Ha JibAy, OpocaeT B TOPU3OHTAIBHOM HAaIpPaBICHUU
KaMeHb Maccol 2 Kr co ckopocThio 10 m/c. C Kakoi CKOPOCTHIO OTKATUTCS KOHBKOOEXeEI?

11. CrepxeHp Bpamiaercs BOKPYT OCH , HIPOXOZSIIEH uepe3 ero CepeluHy, COIJIaCHO
YpaBHEHUIO (p=At+Bt3,rz[e A=4 pan/c, B=0.5 pan/c’. Onpenenurpb BpamamIUiA MOMEHT M,
NEUCTBYIOIIMN Ha CTEpPKEHb uepe3 BpeMs t=3 ¢ moclie Hayajia BpalleHUs, €CIi MOMEHT MHEPIIUU
crepxHa [=0.06 xr-m?.

12. I'py3 mMaccoit m=3 Kr mpuBs3aH K IIHYpY, HAMOTAHHOMY Ha 000]I MaXOBHKa AHAMETPOM
D=70 cm. Omnpenennts MOMEHT MHEpUUU | MaxoBHKa, €CIM OH, BpPalllasChb PaBHOYCKOPEHHO MOJ
JEHCTBUEM CHITBI TSKECTH T'Py3a, 3a BpeMs t=5 ¢ proOpes yrioByro ckopocTh 12 pan/c.

13. IIap maccoit m=10 kr u paguycom R=25 cm Bpamiaercs BOKpYr ocu, MpoXodIlei yepes
€ro IeHTp. YpaBHEHHE BpamieHus Imapa uMeeT Bua ¢o=At+Bt*+Ct’, rne B=5 pan/c?, C= -2 pan/c’.
HaiiTn 3aKkOH U3MEHEHUsI MOMEHTA CUJI, AEUCTBYIOIIMX Ha map. OnpeneauTb MOMEHT CUJI B MOMEHT
BpeMEHH t=3 c.

a. OnpenenuTs OTHOCUTENBHYIO MOJIEKYJISIPHYIO MacCy rasa, eciu npu temneparype T = 154
K u pgaBnenun P =2,8 Mlla on umeer miotHocTh p = 6,1 KT/M-.

b. JIBa cocyna oguHaKOBOro o0beMa colepikaT Kuciopoa. B ogHom cocyne naBnenue P = 2
MlIla u temneparypa T; = 800 K, B npyrom P, =2, 5 MIla, T, = 200 K. Cocyzasl coeauHuiu
TPYOKOI M OXJNaauiau HaxXoAsImuics B HUX kuciopoa mo temmeparypsl T = 200 K. Omnpenenuts
YCTaHOBUBILIEECS B COCyax AaBiieHue P.

c. Cocyn emkocteio 0,01 M cozepxuT 7 r a3ora u 1 r Bogopona npu temmneparype 280 K.
Onpenenuts JaBlI€HUE CMECH Ta30B.

d. B cocyne Haxonutcst cmech 10 1 yriekucnoro ra3a u 15 r azora. Haiftu miioTHOCTb 3TOH cMecu
rpu Temmneparype 300 K u naBnennn 0,15 MlIla.

3.10 IlepeueHb TeopeTHYECKHX BONPOCOB K IK3aAMEHY
(ISt OLIEHKH 3HAHMIA)

Pa3znea 4. «JjekTpoMarneTusm»

4.1 MarnuTHoe 1oJie B BaKkyyMme. BEeKTOp MHAYKIIMK MarHUTHOTO 1MoJid. 3aKOH AMIiepa.

4.2 TlpyHuMn cynepno3ulMM MarHuTHBIX nojied. 3akoH buo — CaBapa — Jlamnaca. Pacuer
MpOCTEUIINX TTosied. Teopema o UPKYISAIUA BEKTOPA UHAYKIIMA MATHUTHOTO TOJIS.

4.3 Cuna Jlopenua. JIBukeHue 3apsyKeHHBIX YaCTUL] B MATHUTHOM I1OJIE.

4.4 MarnutHbiii notok. Teopema Octporpajackoro-I'aycca mjisi MAarHUTHOTO TOJISL B BAKyyMe.
Pabora nepemeneHus KOHTYpa C TOKOM HIJIM TPOBOJAHHUKA C TOKOM B MAarHUTHOM IIOJIC.

4.5 SBnaenue odyneKTpoMarHUTHOW WHAYKIMU. 3akoH ®apanmes wu Jlenma. OOpatHas
OTpHULIATENIbHAS CBSI3b U €€ POJIb B SABJICHUH 3JIEKTPOMArHUTHOW UHIYKLUU.

Paznen 5. «Mexannuyeckue U 3JIeKTPOMATHUTHBIE KOJIeOaHUS U BOJIHbI. BosiHoBasi u
KBAHTOBAasl ONITHKA»



5.1 Tlonsarue o konebanusx. Knaccudukanus konedbanuii: mo Guandeckoi mpupoje mporecca,
[0 THUIy KOJeOaTeTbHOM CHUCTEMBI, MO0 B3aMMOJEHUCTBHIO KOJ€OaTeNbHOW CHCTEMBI C BHEIIHUMHU
TeJIaMH, [0 3aKOHY MPOTEKaHUs Mpoliecca.

5.2 KunemaTuka MEXaHHYECKHMX M JJIEKTPOMArHUTHBIX MPSIMOJIMHEHHBIX CBOOOJHBIX
HE3aTyXalolUX FApMOHUYECKUX KOoeOaHuH.

5.3 JluHaMMKa MEXaHWYECKUX U JJIEKTPOMArHUTHBIX MPSMOJMHEWHBIX CBOOOJHBIX
HE3aTyXalolUMX TrapMOHHUYECKUX KoyieOaHMM Ha npuMepe KosebaHUl NOpPYKUHHOTO WM
MaTeMaTH4ecKoro MastHuka. [luddepennuansuoe ypaBHeHue konebanuid. Yactora konebaHui.

5.4 DOuHeprus CcBOOOJHBIX HE3aTyXalOIIUX TapMOHUYECKMX MEXaHHYECKHX U  OJIEKT-
POMarHuTHBIX Kosnebanwuii. [Iporeccsl mpeoOpa3oBaHus SHEPTUH KOJIeOaTeIbHON CUCTEMBI.

5.5 CnoxxeHue NByX KoJjieOaHWW OJIMHAKOBBIX HampaBieHuW. ClokeHHe IBYX KoJieOaHWUW BO
B3aMMHO NEPIIEHIUKYIAPHBIX HarpaBieHusX. @urypsl Jluccaxy.

5.6 luddepeHnnanbHOe ypaBHEHHUE BBIHYKICHHBIX KOJI€OaHHM 1 ero pernieHue. Pe3oHaHc.

5.7 Bonusbl. Knaccudukanus BoJIH MO CIEAYIONIMM MpU3HAKaM: 10 (U3NYECKON MPUPOAE, 110
Iy MEXIy HalpaBieHHEeM KoJieOaHU | HampaBiIeHHEM paclpoCTPaHEHHUsS BOJIHBL, IO
reoMeTpUIecKoil (hopMe BOITHOBOW MOBEPXHOCTH, MO 3aKOHY COBEPILEHUS KOJIeOaHHIA.

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

5.9 CxopocTh pacnpoCTpaHEHHs] BOJH B CpeJlie U €€ 3aBUCUMOCTh OT MEXaHMYECKUX CBOWCTB
CpeIbl.

5.10 DnexkrpomarHuTHbIE BOJIHBL. CBONCTBA 3JIEKTPOMATHUTHBIX BOJIH.

5.11 OnucaTh OCHOBHBIE BHJBI M3JIyY€HHS Tela MO CIOCOO0Y BO3OYXKACHHUS MOJICKYN Tela U
JaTh KPAaTKYyI0 XapaKTePUCTHKY KaXKIOMY BUAY U3NyuyeHHUs. Kakue BENTWUMHBI, XapaKTEpU3YIOLIUE
U3ITy4EHHUE U MOTJIONIEHUE CBETA BEIIECTBOM?

5.12 3akoHbl U31y4eHUs a0COIIOTHO YEPHBIX TEI.

5.13 [onsTue o PoTOHAX M WX CBOWCTBAX.

5.14 OcHoBHbIe BUABI (hoToddexTa. YpaBHeHHE DUHIITEIHA 11 BHEITHETO (poTodddekTa.
OOBsACHUTH NPUYMHBI CYLIECTBOBAHU 1opora ¢poro3ddexra.

5.15 Tlpu paccessHUU PEHTICHOBCKHX JIydel Ha KPUCTAJUIC HAOJFOAETCS U3MEHEHHUE JJINHBI
BOJIHBL. OOBSICHUTE (PU3UYECKHIT MEXaHU3M 3TOTO SBJICHHUS.

Pa3neua 6. «KBanToBasi Mexanuka. ®@usnka atroma. OCHOBbI (PM3MKH TBEpAOro TeJia.
JieMeHTHI iepHoil GU3UKHN U (PU3UKH IJIeMEeHTAPHBIX YaCTHID

6.1 OcHOBHBIE MOJOKEHHSI KBAHTOBON MEXaHUKH.

6.2 OCHOBHbIE 3aKOHBI KBAHTOBOW MEXaHUKHU.

6.3 OcHoBbI TeOpuu aTomMa. KBaHTOBBIC Unca.

6.4 AToMHOE PO, Er0 COCTaB U CBOMCTBA. SAepHbIE CUIIBI U UX XapaKTEPUCTUKU. DHEPTUs
CBSI3H.

6.5 EcrecTBeHHas M MCKYCCTBEHHAs PalUOAKTUBHOCTb. 3aKOHBI paiMOAKTUBHOTO pacmaja.

6.6 SlnepHble peakuy U X 3aKOHOMEpPHOCTH. [IpuMeHeHHe sIepHBIX peaKIni.

6.7 DneMeHTapHbIE YaCTULBI U UX OCHOBHBIE CBOWCTBA.

3.11 TunoBble NPaAaKTHYECKHE 3aJAHHUSI K IK3aMeHY
(II1s1 OTICHKH YMEHUH)

PacnipeneneHue nmpakTHUECKUX 3alaHUH K 3a4eTy HAXOIUTCS B 3aKPBHITOM JUIS OOYYaIOIIHXCS
noctyne. Pa3paboTaHHbIi KOMIUIEKT TUIIOBBIX MPAKTUYECKUX 3aJlaHUM K 3a4eTy HE BBICTABIISETCS B
AJIEKTPOHHYIO HH(pOpMaMOHHO-00pa3zoBatenbuyto cpeny 3a0VDKT HpI'VIIC, a xpanutcs Ha
kadenpe-pazpadorunke B cocrae @OC 1o JUCIUTUIMHE.

Hwxe mpuBeieH 00pasell THITOBBIX MPAKTHYECKUX 3aJaHUN K IK3aMEeHY.

OO0pa3er] TUMIOBBIX MPAKTUYECKUX 3a/IaHUHN K IK3aAMEHY



1. Ha pucynke n300pakeHbl C€UEHUS JIBYX MapajiebHbIX MPSIMOIUHEHHBIX ITMHHBIX TPOBOJHUKOB
C MPOTHUBOIIOJIOKHO HANpaBIEHHBIMU TOKaMH, puueM I} =2I,. B kakoli yactu pucyHka
MHAYKIWS MarHuTHOTO IOJIS TOKOB PaBHA HYIIO?

I | Ia
() ! ()
L : LR,

& b i P
BapuaHTbl OTBETOB:
A)c
b) b
B)d
INa

2. Yactuia c 3apsioM g BIETAET CO CKOPOCThIO V| B OJJHOPOAHOE MarHUTHOE 1OJie UHAYKINEH B.
VIO MexX/Iy HAmpaBIeHHEM ABIKCHMS M JTMHWAMH HHIyKIuH pase o;=45". Ha wacTumy B

. F.
MarHuTHOM Iojie AedcTByeT cuia Jlopenna. Bo ckonbko pa3s msmenurcs cuia Jlopenna —=,

1
€CJIM CKOPOCTH Vz JaCTHULIbI BO3pOCiia B 2 pasa, a yroj d, TakXe¢ yBCJIMIUJIICA B 2 pasa?

3. Hanpsokennocts mons H= 6000 A/m, unaykius marautHoro monst B=22,6 mTn. Haiitu
OTHOCHUTEIIFHYI0 MarHUTHYIO MIPOHUIIAEMOCTD |l CPEbl, B KOTOPOH HAXOIUTCS TOJIE.

3.12 TunoBble NMpakTHYecKHe 32JaHUI K IK3aMeHy
(JU1s1 OLIEHKH HaBBIKOB U (MJIN) OIBITA JI€ATEILHOCTH)

Pacnpenenenue npakTHYECKUX 3a/1aHUH K 3K3aMEHY HaXOJUTCS B 3aKPBITOM JJIsl O0YJarOIUXCs
noctyne. PazpaboTaHHbBIN KOMIUIEKT TUIOBBIX MPAKTUUYECKHUX 33JaHUM K 9K3aMEHY HE BBICTaBIISETCS
B 9JIEKTPOHHYIO HMH(pOopManmoHHo-o0pa3oBatenbhyto cpeny 3a6lKT HpI'VIIC, a xpanutcs Ha
kadeape-pazpadborunke B coctape ®OC 1mo qucuurivHe.

Hwxe npuBeneH oOpasel TUIOBBIX MPAKTHUECKUX 3aJaHUN K IK3aMeHY.

OO0pa3er TUMOBBIX MPAKTUYECKUX 33/1aHUH K SK3aMEHY
1. DIeKkTpoH IBMKETCS TI0 OKPYKHOCTH B OJTHOPOTHOM MarHUTHOM I10JI€ HAPSHKEHHOCTHIO
4
2,5-10" A/m. Onipenenuth nepuo 0OpalieHus SIEKTPOHA.

2. Haiiti cymmy BYyX KoJieOaHMI OJJHOTO M TOTO XK€ HAIPABJICHUS U PaBHBIX YacTOT X = 3 COS
5t, xo= 3 cos(5t-n/2), CocTaBUTh ypaBHEHUE PE3YyIbTHPYIOIIETO KOJICOAHMUS.

3. 3anmanbl muHa L MateMaTudeckoro MasTHHKA U KOdPQHUIHMEHT [} 3aTyxaHus KojeOaHuM.
Haiitn mepuon kose6aHuii ’TOr0 MAaTEMaTHIECKOTO MasTHHKA.



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

B Tabmune

IIPpUBCACHBI

JTanbl (POPMUPOBAHUA KOMIIETEHIIUH

OIMCaHuA  Ipoucayp IMPOBCACHUA  KOHTPOJBbHO-OLICHOYHBIX

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

HanmeHoBanme
OLIEHOYHOI'0
cpencTBa

OnucaHus npoueaypsl NPOBEJCHUS KOHTPOIBHO-0L[EHOYHOTO MEPOIPUATHS U MPOLEAYPHI
OIICHUBAHUS PE3yNIbTaTOB 00yUCHUS

Konrpoussnas pabora

ITpenogaBaTens Ha yCTAHOBOYHOM 3aHATHH JOBOAUT 10 OOYYaIOIIMXCS: TE€MBI, KOJINIECTBO
3aaHiii B KOHTPOJIbHON paboTe. KoHTposibHas paboTa HoKHa OBITH BBINOJHEHA B
YCTaHOBJICHHBIH CPOK M B COOTBETCTBUH C IpaBMJIaMH K OQOPMIIEHHIO (TEKCTOBOH H
rpadudeckoit gacreit), chopmynupoBanHbMA B [Tonoxernu «TpeboBaHUS K 0QOPMIICHHIO
TEKCTOBOM M Trpaduueckold moKyMeHTalu. HOPMOKOHTPOJIbY B TOCHEIHEH pelaKIHu.
BemmonHeHHass KOHTpoJbHAas paboTa mepenaeTcst Ui TPOBEPKH IPENOoJaBaTeNio B
YCTaHOBJIEHHbIE CPOKH. EciM KOHTpoJibHas paboTa BBINOJHEHa HE B COOTBETCTBHH C
YKa3aHUsIMH WM HE B IOJTHOM 00beMe, OHA BO3BpalIaeTcs Ha JOPabOTKy

Koncmekr

3amuTa KOHCIEKTOB, MPEAYCMOTPEHHBIX pabodell MporpaMMoil ANCIUIUIMHEL, MTPOBOINUTCS
BO BpeMs IpakTHueckux 3aHATHH. IlpenongaBarens Ha NPaKTUYECKOM —3aHSITHH,
MPEALIECTBYIOMEM 3aHSITHUIO TPOBEICHHUS KOHTPOJIS, JOBOIUT OO OOyJaroIuXcs: TeMy
KOHCIICKTOB U TpeOOBaHMs, IPEIbSBISIEMbIC K MX BBITIOJIHEHUIO U 3aIUTE

Pa3HoypoBHEBBIE 3a1aun

BeimosiHeHue  pa3HOYpPOBHEBBIX — 33jad, IPEAYCMOTPEHHBIX paboueld  mporpaMmoit
JUCHUIUIMHBIL, TIPOBOJAATCS BO BpeMS MPAKTUYECKUX 3aHATHI. Bo BpeMms BBINOTHEHHA
3a7aHUi pa3peraercs MoJb30BaThCsl yIeOHNKaMHM, CIPaBOYHHKAMH, KOHCIICKTaMH JICKIIHH,
TeTPaAsMHU AJIsl MPAKTHUECKHUX 3aHITUH

JluktaHt o gpopmynam

Jukrant mo ¢opMmyaaM IPOBOJMTCS BO BpeMs IPAaKTHUECKUX 3aHiATHH. Bo Bpewms
MIPOBEJCHUS TUKTAHTA TOJIB30BAThCS yIeOHHKAMH, CIIPAaBOYHUKAMH, KOHCIIEKTAMU JICKIUH,
TeTpaasIMU JJIs IPAKTHUECKUX 3aHATUH HE pa3pelIeHo.

IIpenonaBaTens Ha MNPAKTHYECKOM 3aHATHH, MNPEAIIECTBYIOIIEM 3aHATHIO IIPOBEICHHS
JIMKTaHTa, JOBOJMT 10 OOyJaroNmIMXCS: TeMy, KOJHMYECTBO 3aJaHWil B AWKTAHTE, BpeMs
BBIIIOJIHEHUS

3amuTa 1abopaTopHOM
paboTsl

3amuTa 1a00paTOPHBIX PabOT MPOBOIUTCS BO BpeMs JabopaTOpHBIX 3aHATHHA. Bo Bpems
NPOBEJICHUS 3aIHUTHI J1a0OPaTOPHON PabOTHI MONB30BATHCS YU4COHHKAMH, CIIPaBOYHUKAMH,
KOHCIIEKTaMH JIEKLUH, TETPaaAsIMHU HE pa3pelleHo.

[IpemonaBaTens Ha TabopaTOpHO paboOTe, MPENIISCTBYIOMIEH 3aHATHIO IPOBEICHUS 3aIlIUTHI
n1a00paTOpHO pabOThI, JAOBOJUT 10 OOYUYAIOIIMXCS: HOMEP 3allUIacMOiN JabopaTOpHOI
paboThI, Bpems Ha 3aIuTy 1abopaTopHOi pabOTHI.

[MpenonaBatens uHGpOpPMUpPYET OOydYalOIIMXCA O pe3yabTaTax 3allUThl J1a00PaTOPHOI
paboThI cpa3y mocie ee KOHTPOJILHO-OL[CHOYHOTO MEPOIPHSITHS

TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

TecTupoBaHue MPOBOIAUTCS MO PE3yAbTaTaM OCBOCHUS TEM WM Pa3[esioB AUCIUILIUHBI UIH
[0 OKOHYAaHWIO €€ M3YYCHHS BO BpEMs IPAKTHYECKUX 3aHATHH. Bo Bpems mpoBeneHUs
TECTHUPOBAHUS IIOJIb30BAThCAd y4eOHUKAMH, CIPAaBOYHMKAMH, KOHCIIEKTaMH JIEKLHUH,
TeTpasIMK Ul MPAKTHYECKUX 3aHATHI He paspemreHo. [IpenogaBaTens HAa MPaKTHYECKOM
3aHSTHH, TPEANICCTBYIONIEM 3aHATHIO POBEJICHUS TECTa, TOBOJUT JI0 OOYyUYarONIUXCS: TEMBI,
KOJINYECTBO 3aJaHMH B TECTE, BPEMs BBINOJIHEHMSA. Pe3ynbTaThl TECTHPOBAHUS BHIHBI
o0ydarommemMycsi Ha KOMIIIOTEpe cpa3y HOcIIe IIPOXOKAECHHS TecTa

I[J'ISI opraHu3alvi W MPOBCACHUA HpOMC)KYTOqHOﬁ arrTecrTalu COCTAaBJJIAKOTCA THUIIOBBIC
KOHTPOJIbHBIE 3aJ]aHUs WM UHBIE MaTepHalibl, HEOOXOAUMBIE JJISl OLICHKU 3HAHUM, YMEHUI, HABBIKOB
U (WIKM) ONbITa AEATENBHOCTH, XapaKTEPU3YIOIIUX 3Talbl (POPMUPOBAHUS KOMIIETEHIIUN B IpoLecce
OCBOEHUS1 00pa30BaTENIbHOM MPOrpaMMBbl.

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




Onucanue mpoueayp NpoBeaeHNs MPOMEKYTOUHOH aTTecTauuu B popMe 3aueTa
W OLICHUBAHMS Pe3yJIbTATOB 00y4YeHUsI
[lpu mpoBeeHHHM TPOMEKYTOYHOH arTecTallii B (opMe 3adera IPEerojaBaTellb MOXKET
BOCIIOJIb30BAThCS Pe3yIbTaTaMU TEKYIIET0 KOHTPOJSI YCIIEBAEMOCTH B TeueHue cemecTpa. C 1elnbro
UCITIOJIB30BaHUSl PE3YJbTATOB TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH, IMPEINOIaBaTeNlb MOJCYATHIBACT
CPEIHIOI OIIEHKY YpPOBHS C(OPMHUPOBAHHOCTH KOMIETEHIIMNA oO0ydaromierocss (CyMMa OIEHOK,
MTOJTYYCHHBIX 00YJarOITUMCS, JETUTCS Ha YUCIIO OIIEHOK).

Ikaga ¥ KpUTEPUH OLIEHUBAHNS YPOBHSI ¢(pOPMUPOBAHHOCTH KOMIIETEHINI B pe3yJibTaTe
H3yYeHHUSs TUCHHUILUINHBI IPH MPOBEeHHH MPOMEKYTOUHOI aTTecTAIlUH
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 IIOJIydeHHUs 3adyeTa 0e3 JIONOJHUTEIBHOTO AaTTeCTAllMOHHOIO MCIBITAHUS, TO
IIPOMEKYTOYHAsT aTTeCTalys MPOBOAUTCS II0 IEPEYHI0 TEOPETUYECKUX BOIPOCOB U THUIIOBBIX
MIPAKTUYECKUX 3a]ad UiIu B (opMe KOMIBIOTEPHOro TecTupoBaHus. IlpomexxyTouHas aTTecTanus B
¢dopme 3auera C MPOBEIECHUEM ATTECTALMOHHOI'O MCHBITAHUS MPOXOAMT Ha TMOCIETHEM 3aHITUU IO
JVCLATIIINHE.

IIpy mpoBeAeHHHM NPOMEKYTOUYHOM arTecTanuud B (opMe KOMIBIOTEPHOTO TECTUPOBAHUS
BapHaHT TeCTOBOTo 3aaaHus ¢opmupyercs u3 OT3 mo nucuuiuimHe ciiydallHBIM 00pa3oM, HO C
ycaoBueM: 50 % 3agaHuil JOJHKHBI ObITH 33JaHUSMU OTKpBITOro THna u 50 % 3agaHuil — 3aKpHITOTO
THIIA.

Onucanue npoueayp NpoBeaeHNs NPOMeKYTOUHOH aTTecTanuM B opMe IK3aMeHa
U OLICHUBAHUS Pe3yJIbTATOB 00y4YeHUs!

[TpomexxyTouHasi arrectansi B (popme 3K3aMeHa MPOBOAUTCS IMyTEM YCTHOTO cobeceoBaHus
1o 6useTaM win B GopMe KOMIBIOTEPHOTO TECTUPOBAHHUS.

[Ipy mpoBeAeHWH MPOMEXKYTOYHOM aTTecTtanud B QopMe coOecemoBaHusl  OWMIICTHI
COCTABIIIOTCS TAKMM 00pPa3oM, YTOOBI KaXIbI U3 HUX BKJIIOYANI B CE0Sl TEOPETHUECKUE BOMPOCHI U
MIPAKTHYECKHE 3a/IaHusl.

buiier conepKUT: 1Ba TEOPETUYECKUX BOIIPOCA Ul OLIEHKHU 3HaHUU. TeopeTudeckue BOIIPOCHI
BBIOMPAIOTCS M3 TMEPEyHs BOMPOCOB K IK3aMEHy; JBa MPAKTUYECKUX 33JaHMS: OJHO U3 HUX IS
OLIEHKH YMEHHI (BBIOMpAETCS M3 MEPEeyHs TUIOBBIX MPOCTHIX MPAKTHUECKUX 3aaHHH K SK3aMEHY);
Ipyroe MpakTHUeCcKoe 3a/laHKe JJIsl OLICHKH HABBIKOB M (MJIM) OIbITA JAESITENbHOCTU (BBIOUPAIOTCS U3
MIEPEYHsT TUTIOBBIX MPAKTHUECKUX 3aJaHUI K IK3aMEHY).

Pacripenenenne TeOpeTHUECKHX BOMPOCOB M MPAKTHUECKHUX 33JaHUNA MO 3K3aMEHAIMOHHBIM
OuneraM HaXOAMTCS B 3aKPBITOM JJIsi o0ydaromuxcs noctyrne. Pa3paboTaHHBIN KOMIUIEKT OWIIETOB
(25-30 OuneToB) HE BBICTABISACTCS B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pPA30BATEIBHYIO CpPEny
3a6MKT UpI'VIIC, a xpanutcs Ha kadenpe-pazpadborunke @OC Ha OyMaKHOM HOCHUTEIIE B COCTaBE
dOC no nucuumInHE.

Ha sk3amene oOywarommuiicss Oeper OwWieT, AT MOATOTOBKM OTBETa Ha SK3aMEHAIIMOHHBIN
ounet obydaromeMycsi OTBOJUTCS BpeMs B mpenenax 45 MuHyT. B mpouiecce oTBeTa oOydaromierocs
Ha BOIPOCHI ¥ 3aJIaHUs OWIIeTa, MPEero1aBaTellb MOXKET 33aBaTh JONOJTHUTEIBHBIE BOIIPOCHL.




Kaxnprii Bompoc/3aganue OuiieTa OILEHMBAETCS TO YEThIpeXOauTbHOM CcHCTeMe, a jaiee
BBIUHCIISIETCS cpeiHee apuMETHIECKOe OLICHOK, TTOMyYEHHBIX 3a KaXAbli Bompoc/3aganue. CpeaHee
apuMeTHuyeCcKoe OLEHOK OKPYIJISIETCS 10 LIEJI0r0 M0 MpaBUlaM OKpPYIJICHHUS.

[lpu mpoBeeHMH NPOMEKYTOUYHOM arTecTanud B (OpME KOMIBIOTEPHOTO TECTUPOBAHUS
BapuaHT TecToBOro 3amanus Qgopmupyercs n3 ®T3 mo aucHUILUIMHE CIIy4ailHBIM 00pa3oMm, HO C
ycnoBueM: 50 % 3amaHuii TOMKHBI OBITh 3aJaHUSIMU OTKpbITOro THMa U 50 % 3amaHuii — 3aKPHITOTO
THUIA.

Oo0pa3zen SK3aMeHAIMOHHOT0 OuJieTa

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

1. SIBnenwue snmekTpoMarHuTHOM MHAYKIKU. 3akoH Dapanes u Jlenna. O6patHas oTpuliaTeabHas
CBSI3b U €€ POJIb B SIBJICHUU JJICKTPOMArHUTHON MHIYKIIUU

2. TloHsTHe 0 POTOHAX U MX CBOMCTBAX.

3. Hampsokennocts monss H = 6000 A/m, unayknumst marHutHoro monst B=22,6 mTn. Haiitu
OTHOCUTEJBHYI0 MAarHUTHYIO IMPOHUIIAEMOCTH L CPEJIbl, B KOTOPOH HAXOIUTCS TOJIE.

4. 3apanbl quHa L MaTeMaTudeckoro MasTHUKA U KOOQUIMEHT 3 3aTyxaHus kojaebanuid. Haittu
MepuoJ1 KojiebaHuM ITOr0 MaTeMaTHYECKOT0 MasiTHUKA.

Cocraswi: Bunorpazgosa JI.B.




