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r. XabapoBcK
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Busuposanue PII/I nJisi ucno/iHeHusl B 04epeIHOM Y4eOHOM roay

[Ipencenarens MK PHC

2026.

Paboyast mporpamma nepecMOTpeHa, 00CyKIeHa U 0100peHa JIIst
ucroaaenus B 2026-2027 yueOHOM roay Ha 3acegaHuu Kadeapbl
(¥911) ®Ousuka 1 TeopeTUUECKass MEXaHUKa

[Iporokom o 2026 T. No
3aB. xkadenpoit [Irana C.A., 1.¢.-M.H., mpodeccop

Buzuposanue PII/] 1y ncnoiHeHUs B 04epelHOM Yy4eOHOM roay

[Ipencenarens MK PHC

2027 r.

Pabouas mporpamma nepecMOTpeHa, 00CyKaeHa i 01o0peHa IS
ucnondeHus B 2027-2028 yueOHOM roay Ha 3acegaHuu Kaheaphl
(x911) ®u3uka u TeopeTHUECKast MEXaHHKa

IIpotokom ot 2027 1. Ne
3aB. kadenpoii [Tsuna C.A., 1.¢.-M.H., mpodeccop

Busuposanue PII/I 1y ncnosiHeHUs1 B 04epelHOM Y4eGHOM roay

IIpencenarens MK PHC

2028 1.

Pabouas mporpamma mepecMoTpeHa, 00CyKaeHa 1 01o0peHa s
ucronHeHus B 2028-2029 yueOHOM Toay Ha 3aceqaHny Kaheapbl
(x911) ®m3uka n TeopeTHUecKas MEXaHHKa

[Ipotokom ot 2028 r. No
3aB. kadenpoii [Tsunn C.A., 1.¢.-M.H., mpodeccop

Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eGHOM Toay

IIpencenarens MK PHC

2029 1.

Pabouyas mporpamma nepecMoTpeHa, 00cykaeHa U 0100peHa IIst

ucnonHenus B 2029-2030 yueOHOM roy Ha 3acefaHny Kaheapbl
(x911) ®usuka u TeopeTHUECKasi MEXaHHUKA

IIpotoxon or 2029r. Ne
3aB. kadeapoii [Tsunn C.A., 1.¢.-M.H., mpodeccop



Pabouas nporpamma aucuumuinasl Ousnka

pazpaborana B coorBercTBUH ¢ PI'OC, yTBEpKICHHBIM IIpHKa3oM MuHKCTEpCcTBa 00pa3zoBaHust U Hayku Poccniickoit
Oenepanuu ot 27.03.2018 Ne 215

Keamiukarus HMH2KeHep nyTeil coo01eHns

®dopma o0yueHus 3a04Has

OBBEM JUCIUITIJIMHBI MOAYJIS) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJTMYECTBA
AKAJEMHUYECKHUX YACOB, BBITEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
MPENOJIABATEJIEM (ITO BUJIAM YYEBHBIX 3AHATHIT) 1 HA CAMOCTOSITEJBHYIO PABOTY
OBYYAIOIIIUXCS

OO01mas TpyA0eMKOCTh 10 3ET

Yacos 1o yueOHOMY IIaHy 360 Bubl KOHTpOJIS Ha Kypcax:
B TOM YHCIIE: 9K3aMeHsl (kype) 1
KOHTaKTHas pabora 28 3a4€Thl (kype) 1
caMocTosTeNbHas paboTa 319 KOHTPOIBHBIX pabot I kype (2)
4acoB Ha KOHTPOJIb 13

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

Kype 1 Hroro

Bun 3anstuit v PIl
Jlexuuu 12 |12 (12 |12
JlabopaTopHbie
[Ipakruyeckue 8 8
B toMm uucie 10 (10 [10 |10
HHT.
Uroro ayna. 28 |28 |28 [28
Konrakrnas 28 |28 |28 [28
pabota
Cam. pabora 319 1319 | 319 [ 319
Yacel Ha 13 (13 [13 |13
KOHTPOITh
Htoro 360 360 [ 360 [360




1. AHHOTALIMS JUCOUILINHBI (MOAYJIST)

1.1 | MexaHnuka: 3aKOHbI MEXaHUKH IIOCTYATEIbHOIO U BPAIlATEIbHOIO IBUXKEHUS MaTEpUAIbHOM TOUKU U TBEPAOIO TeNa,
3aKOHBI COXPAHEHUS MEXaHUUECKOH 3HEPrHHu, UMITyJIbCa, MOMEHTA UMITyJbca. MomeKyIspHas (Gpu3uka u TepMOIUHAMUKA:
OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH TeoprHu. TepmoanHamuka. OCHOBBI KITACCHUECKOH CTATUCTHYECKOH (DU3UKH.
DJEeKTpOMAarHeTH3M: DJIEKTPOCTaTHKA. 3aKOHBI IIOCTOSIHHOTO TOKAa. MarHuTHOE 10Jie B BAKyyMe U B BEILECTBE.
OnexrpomaraeTusM. Konebanust u BonHsl: CBOOOTHBIC U BEIHYKICHHBIE KoJIeOaHNs. BOIHBI. DIeKTpoMarHuTHOE MoJe.
Ontuka: Bonnosas ontuka. KBantosas ontuka. KBanropas MexaHuka. KBaHTOBO-MeXaHHUECKOe ONMMCAHUE TTOBEICHUS
MHKPOUYACTHII. DIIEMEHTHI AepHON (HU3NKH M (PU3UKU SIIEMEHTAPHBIX YACTHIIL.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OGPA30OBATEJIBHOU ITPOI'PAMMBI

Kon mucuumninHer: | b1.0.05

2.1 | TpeGoBaHusi K MpeIBAPUTEIbHOM MOATOTOBKE 00yYaloIerocs:

2.1.1 | JonoaHUTEIbHBIE IIaBbl MATEMATHUKI

2.1.2 | Bricirast MaTeMaTHKa

2.2 | JMCUUMIUIMHBI U IPAKTHKHU, VI KOTOPBHIX 0CBOEHHME JAHHOI IMCIUIIMHBI (MO1YJ151) HEOOX0AMMO KaK
npejaulecTByiomiee:

2.2.1 | TeopeTnueckas MEXaHUKa

2.2.2 | DnexTpoTeXHUKA U AIEKTPOHHKA

2.2.3 | ConpoTuBiieHHE MaTEpUAIOB

3. IEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUMS 11O JUCHUTITIMHE (MO YJIIO),
COOTHECEHHBIX C IIJTAHUPYEMBIMU PE3YJIbTATAMHU OCBOEHHWSI OBPA3OBATEJILHOM ITPOT'PAMMBI

OIIK-1: CniocodeH pemiaTh HH3KeHEPHbIE 321a4i B Pod)ecCHOHAIBHOI 1eITeTbHOCTH ¢ HCM0Jb30BAHIEM METO0B
eCTeCTBEHHBIX HAYK, MATEMATHYECKOI0 AaHAJIU3Aa U MO/eJIMPOBAHMS

3HaTh:

OCHOBHBIC ITOHATHS M METO/IBI MATEMaTUIECKOTO aHAIIN3a, JINHEHHOI! anreOpsl, Teopuu AudGepeHIHaNbHBIX YPaBHEHUH U
OCHOBHBIC aJITOPUTMBI THIIOBBIX YUCIIEHHBIX METOJOB PELICHUS MaTEMATUYECKUX 3a1a4;

(yHIaMEHTANBHBIC TIOHATHS, TEOPHU W 3aKOHBI (DM3HUKH VIS PSIICHIS MHYKCHEPHBIX 33]1a4; TEOPSTHICCKAE OCHOBEI TPaIUIIMOHHBIX
¥ HOBBIX Pa3/IeTI0OB XUMHH H CIIOCOOBI MIX UCTIOIB30BaHMUS IIPH PEIICHUN HHXCHEPHBIX XUMHIESCKHUX H

MaTepHaIOBEAYECKUX 3a/1a4; OCHOBBI UCIIOJIb30BaHUs BEIYUCIUTEIbHON TEXHUKU 1Sl MOJIEIUPOBAHUS U PELICHUS HHKEHEPHBIX
3a/1a4; OCHOBHbIE 3aKOHBI TEOPETHYECKOW MEXaHHUKH I PELICHHS] HHXKCHEPHBIX 337124 B MPO(ECCHOHANIBHOMN e TENbHOCTH;
OCHOBHBIE 3aKOHBI TEPMOANHAMUKA H TEIUIOTIEPEAuH JUTS PEIICHNS HH)KCHEPHBIX 3a/1ad B Po(eCCHOHATBEHON AeATEIHHOCTH;
IIPUHIMIIE] aBTOMAaTUYECKOTO YIIPABICHUS U PETYIMPOBaHUS Ha IIOJBUKHOM COCTaBE; METO/bI JINHEAPU3ALUU U MATEMAaTHUECKOTO
OIUCAHUsI TMHEHHBIX CUCTEM; OCOOEHHOCTH aHANIN3a HETMHEHHBIX CHCTEM.

YMmeTh:

HCIIONIB30BAaTh (h)YyHIaMEHTAIbHBIC IOHATHS, TCOPUH U 3aKOHBI MATEMaTHKH ISl pEIICHISI HEXKCHEPHBIX 3a71a4; UCIIOIH30BaTh
(yHIaMeHTaTbHbIE TIOHATHS, TEOPHU U 3aKOHBI (DU3UKH JUIS PeIICHUS HHKCHEPHBIX 3a/a4;

UCTIONB30BaTh (hyHAaMEHTAIbHbIE IOHATHSA, TEOPUH U 3aKOHBI XMMUH IJIS PEHICHHS HHKEHEPHBIX 331a4; UCIIOIb30BaTh
BO3MOXKHOCTH BBIYUCIIMTEIBHOHN TEXHUKH M IIPUMEHSTH IIPOrpaMMHOE 00eCTIeUeHUE IIEPCOHAIBHOTO KOMITBIOTEpa TS
MO/JIEJIUPOBAHUS U PELLIEHUS] HHKEHEPHBIX 3a]1a4; UCII0JIb30BaTh OCHOBHBIE 3aKOHbBI TEOPETUUECKON MEXAHUKU AJISI PELLICHUS
UHKCHEPHBIX 337]a4 B IPO(ECCHOHATIBHON AESTEIbHOCTH;

OIIPEeAENATh MapaMeTPhl MEKTPUUECKUX LieTel MOCTOSHHOIO M IEPEMEHHOT0 TOKA, Pa3IniaTh U BEIOMPATh TUIOBBIE HIEMEHTHI
ANEKTPUYECKIX IeTIeil U AIEKTPUIECKUe alllapaThl, YATATH ACKTPUIECKUE CXEMBI, HCTIIOIB30BATh H3MEPHTEIBHBIC IPHOOPEI 1
IPOBOJUTH U3MEPEHHUS; HCIIOIb30BATH OCHOBHBIE 3aKOHBI TEPMOAMHAMUKY U TEILIONEPENauu Ul PELICHUS] MHKECHEPHBIX 3a7a4 B
npoecCuOHABHON AeATeIbHOCTH;

BBITIOJIHATH MOHUTOPHHT ITPOTHO3UPOBAHKE M OLIEHKY 3KOJIOTHUECKOIT 0€3011acHOCTH 0OBEKTOB XKEJIE3HOJOPOKHOTO TPAHCIIOPTA;
aHAJIM3UPOBATH CHCTEMBI aBTOMATHUYECKOTO YIIPaBIEeHHS MOABMKHEIM cocTtaBoM (CAP);

IIPUMEHATH METObI IMHEAPU3aMH U MaTEMATUYECKOrO OIMCAaHUs JUHEHHBIX CUCTEM; OLICHUBATh YCTOMUUBOCTb U KAUECTBO
HPOLECCOB PETryIMpoBaHus B HeauHeHHbIX CAP.

Baanernb:

METOAaMH MaTEMAaTHIECKOTO OMMCAHUS U MOJICTUPOBAHUS (PU3HUCECKUX SBICHUI U TPOIIECCOB, OMPEACISIONUX MPUHIUITBI PabOThI
MOJIBI’KHOTO COCTaBa KEJIE3HBIX JIOPOTH €TI0 CUCTEM; OIIBITOM HCIOJIb30BaHH BO3MOXKXHOCTEH BBIYUCIUTEIBHON TEXHUKA U
MIPUMEHEHUS IIPOTPAMMHOTO 00eCTIeUueH sl IEPCOHANTBHOTO KOMIIBIOTEPA JJIsl MOACIUPOBAHISI U PEIICHISI MH)KEHEPHBIX 33/1a4;
OCHOBHBIMH 3aKOHAMH U METOJIaMH MEXaHHKH; METOJIaMH (PU3UKO-XMMHUYIECKOTO aHaIN3a; METOAAMH SKOJOTHUYECKOr0 00ecreueHHs
MPOM3BOJICTBA U MHKCHEPHOU 3alIUThl OKPYKAIOIIEH CPe/bl; METOJIAMH TEPMOIMHAMUYECKOTO aHAIN3a TEIJIOTEXHUYECKUX
YCTPOHCTB M Ky30BOB TOJBIIKHOTO COCTaBa; METOJIaMH BBIOOpA IIEKTPHUECKUX AIMAPaTOB JJIsl TUTIOBBIX JIEKTPHUECKUX CXEM
CHUCTEM YIPaBJIEHUS; METOJAMU YTEHUSI AIEKTPUUECKUX CXEM CUCTEM YIIPaBJICHUS UCIIOIHUTEIbHBIMU MalllUHAMU;
TepMHHONIOTHEH « Teopruu aBTOMAaTHYECKOTO YIPABICHUS; TTOIX0AaMH K MATEMAaTUICCKOMY OTICAHUIO JIMHEHHBIX CUCTEM;
ocHOBaMH aHayin3a HeJmHeHHBIX CAP.

METOAAMH MaTEMATUIECKOTO OMICAHUS U MOJCITUPOBAHUS (PH3NUECKUX SBICHUIN U TPOLIECCOB, OMPENEISIONINX MPUHIUITEI Pa0OTHI
MOJIBM)KHOTO COCTaBa KeJIe3HBIX IOPOTH €ro CUCTEM; OIBITOM HCIIOIB30BaHUS BO3MOKHOCTEH BHIYHMCIUTENILHON TEXHUKH U
MPUMEHEHHS POTPAMMHOT0 00eCTIeUeHHsI TEPCOHATBHOTO KOMIIBIOTEPA JJIsl MOICIMPOBAHIS U PEIICHHS MHKEHEPHBIX 33134,




OCHOBHBIMH 3aKOHaAMH U ME€TOJaMH MCXaHUKH,
METOAAMHU (PU3UKO-XUMHUYECKOTO aHAJIN3a; METOIaMH KOJIOTHUECKOTO 00SCIIeYeHHUs IIPON3BOICTBA U HHIKEHEPHOH 3al[UThI
OprX(aIOHICﬁ CpC)IBI; METOJaMU TepMOZ[I/IHaMI/I‘{eCKOFO aHaJIn3a TCIIJIOTEXHUYCCKUX yCTpOﬁCTB nu Ky30BOB IIOABUXKXHOI'O COCTaBa,
METOAaMu BLI60pa 3J'IeK1“pI/I‘IeCKI/IX annapaTOB JUIA TUIIOBBIX 3ne1crp1/1t1ec1<1/1x CXEM CUCTEM praBJIeHI/ISI; METOAaMU YTCHUSA
I-)JICKI‘pl/I‘{eCKI/IX CXEM CUCTEM praBHeHI/lH HUCIIOJIHUTCIbHBIMU MalllMHAMU,
TepMuHONIOTHEH « Teopuu aBTOMaTH4YECKOTO YIPABICHU; MOIX0AaMH K MATEMAaTUYECKOMY OTIMCAHUIO JIMHEHHBIX CUCTEM;
OCHOBaMH aHayn3a HeJnHeHHBIX CAP.

4. COIEP KAHUE JUCHUIIJIMHBI (MOAYJIA), CTPYKTYPUPOBAHHOE 11O TEMAM (PA3JEJIAM) C YKAZAHUEM
OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJJEMUYECKHX YACOB M BUJ0OB YUEBHBIX 3AHATHI

Kon
3aHATHSA

HaumeHoBaHue pa3iesioB U TeM /B
3aHATHS/

Cemectp
/ Kype

Yacos

Komneren-
14707

Jlutepartypa

Hnre
PaKT.

IIpumeuanue

Paspen 1. Ilekunn

1.1

MexaHnka: 3aKOHbI MEXaHUKH
MOCTYTATENILFHOTO W BPAIIaTeIbHOTO
JBIDKEHUS] MAaTepUaTIbHON TOUKHA U
TBEPIOTO TeNa,

Du3nyecKre 0CHOBEI MEXaHUKH:
KAHEMAaTHKa MaTepUATbHON TOUKH,
TBepaoro tena. Kunemarnueckoe
onucanue ApmwxkeHus. [locrynarensHoe u
BpaIaTenbHOE ABIDKEHHE. /JIex/

OIIK-1

J1.1J12.1
2.2
J12.3J13.1
0103233

AKXTHUBHOE
CITyIIaHue

1.2

du3nveckrne OCHOBBI MEXAHHKH:
JUHAMHMHA MaTepUaIbHON TOUKH,
TBepaoro Tena. OCHOBHAs 3aaya
IHAMAKH. [IOHATHE COCTOSIHUS B
KIaccuuecKol Mexanuke. HepruanbHbie
1 HEUHEpLHUaIbHbIE CUCTEMBI OTCUETA.
CoBpeMeHHas TpaKTOBKa 3aKOHOB
HeroTona. Macca u ummnynbc. 3aKoH u
ypaBHeHUe ABHxkeHus. /JIex/

OIIK-1

JI1.1J12.3J13.
1
0103233

AKTHBHOE
CIIylIaHue

1.3

Tepmoannamuka. OCHOBBI KJIaCCUUECKON
CTaTHCTHYCCKON (PU3UKH. : MOJNEKYISIpHO-
KMHETH4YEeCKasi TEOpHsl, CBOICTBa
CTAaTHCTHYECKHUX aHcamOuel, pyHKIun
pacipeeseHus YaCcTHLL IO CKOPOCTSM U
xoopruHaTaM. /JIex/

OIIK-1

J1.1J12.3
010233

AxTtuBHOE
CITyIIaHue

1.4

OnekrpocTaTuka. 3aKOHBI TOCTOSTHHOTO
ToKa. [ToCTOsIHHBIE U TIepeMEHHbIe
IEKTPUUYECKUE T10JIs1 B BAKyYyME U B
BewuiecTBe. HanpsokeHHOCTH
anexkrpuyeckoro noss. [Tpunnun
CYIEpIO3ULNH, oJie qunons. Pabora
T10JI51 110 MepeMellie-HUI0 3aps/a,
nioteHuuan nois. Hupkynsaust Bekropa
HaNPsHKEHHOCTH AJIEKTPOCTATHIECKOTO
mosst. /JIex/

OIIK-1

JI1.1J12.3J13.
3J13.5
0103233

1.5

Onexrpudeckuii TOK. CTOPOHHUE CHITBI.
OJ1C ucrounuka Toka. ConpoTUBICHUE
npoBoxauuka. IIpaBuma Kupxroda.
Kiaccuueckas 3eKTpOHHAs! TEOPHSI DIICK-
TPOIIPOBOTHOCTH METaJUTOB. 3akoH OMa u
3akoH J[xoyns-Jlenna B
muddepenunansHoii popme. Pabora
BBIXO0JIa JICKTPOHA U3 METaJlIa.
OMHCCHOHHBIC SIBIICHUS U X
npumeHeHue. Morn3arnms ra3os.
Paspsiger. /Jlex/

OIIK-1

JI1.1J12.3J13.
3J13.5
013233

AUCKYCCHUsL




1.6 Onruxka: BonHoBas onrtuxa. 2 OIIK-1 JI1.1J12.3J13. Huckyccus
Hutepdepennus ceera. Onbit FOHTa. 4
Pacuer uHTepEPEHIIMOHHON KAPTHHBI OT 012233
JIByX UCTOYHUKOB. [lonock! paBHOM
TOJILIMHBI M PaBHOTO HakioHa. Kojbla
Hetorona. MuTephepoMeTph
Maiikenscona. ITpunnun I'toiirenca-

@penens. Audpaxius ceta. 30HbI
Openens. Iudpakius Ha TUCKe U HA
KpyriioM otBepcTHu. [Ipnbmmkenne
Dpayrrodepa. [lupakunoHHAas pemIeTka.
TuIbl MONsAPU3ALUH CBETA. 3aKOH
Mamtoca. [lonsipuzanus cseta npu
OTPAKECHUU U MIPETOMIICHUH. 3aKOH
Bprocrepa. Bpaienue niaockoctu
nosspusaiuu. /Jlex/

Paszgen 2. MNpaktuka

2.1 KunemaTuka nmoctynaTenbHOTo JBUKCHUS 2 OIIK-1 JI1.1J12.1
1 BpamatensHoro asmkeHwus. /Ip/ JI2.2J13.1

013233
2.2 WuTepdepenuns csera.Judpakums 2 OIlIK-1 JI.1J12.1
ceeta. /TIp/ J12.2J713.4
32 33
2.3 KsantoBas npupoxa csera. /T1p/ 2 OIIK-1 JI1.1J12.1
J12.2J13.4
32 33
2.4 Crpoenue sinpa. PaguoakruBHoCTS. /TIp/ 2 OIIK-1 JI1.1J12.2J13.
2
213233
Paspnen 3. JlabopaTtopHbie paboTbl.

3.1 Onpenenenne k03 UIMEHTA BI3KOCTH 2 OIIK-1 JI1.1J12.2J13. pabota B
JKUIKOCTH 1o MeToay CTokca. 1J13.7 MaJlbIX TpyImnax
Onpenenenne ko3hhuIreHTa 22
MTOBEPXHOCT-HOTO HATSHKSHUS
SKHIKOCTH. /J1ab/

32 Omnpenenenne XapakTepuCTUK HCTOYHHUKA 2 OIlIK-1 JI1.1J12.3J13. pabora B
MOCTOSIHHOTO ToKa.V3MepeHue 3J13.5J13.8 MaJIbIX TpyIIax
OMHYECKUX COIIPOTUBIICHHH. /J]ab/ 32

33 M3yueHue sBieHUs BHEIIHETO 2 OIIK-1 JIT.1J12.3J13.
¢doroapdexra./ IzyyeHne 3akoHOB 4J13.6
TEIUIOBOTO M3nydeHus. /J1ab/ 31

34 ITonynpoBoiHUKOBBIE 2 OIIK-1 JIT.1J12.3J13. pabota B
(oroanemeHTHI./[10TyIPOBOTHUKOBBIE 2 JI3.5 J13.6 MaJTbIX TPyIIax
IHOJBI. 3aBUCUMOCTD 22
ANIEKTPOIIPOBOTHOCTH TBEPJOIO Teja OT
Temneparypsl. KOHTaKTHast pa3HOCTh
MTOTEHIINAJIOB MEXIY METAIJIOM H
MOJYNIPOBOIHUKOM./ 1I3yueHne cBOHCTB
OINITHYECKOTO KBAHTOBOTO
reHepatopa. /J1a6/

Pasnen 4. CamocTtosiTensHas
pabora.

4.1 PacuerHo-Tpadudeckre paboThI 15 OIIK-1 JI1.1J12.1
(PTP). /Cp/ 2.2

J12.3J13.2
JI3.3J13.4
213233

4.2 PacuerHo-Tpadueckue paboTer 25 OIIK-1 J12.2
(PT'P). /Cp/ 213233

4.3 OdopmieHne 0T4ETOB, TIOATOTOBKA K 30 OIIK-1 JIL.1J12.1
BBITOJIHEHHIO U 3aIIUTE J1a00paTOPHBIX 2.2
pa6or. /Cp/ JI2.3713.7

JI3.8

0103233




4.4 OdopmiieHre 0TYETOB, TOATOTOBKA K 1 30 OIIK-1 J1.1J12.1 0
BBITIOJTHEHUIO M 3aIlUTE JIAOOPATOPHBIX J12.2
pa6or. /Cp/ J12.3713.6
JI3.8
213233
4.5 TToaroroBka K MpakTUYECKAM 3aHSATHUSM, 1 35 OIIK-1 JI1.1J12.1 0
BEIITOJTHEHHE JIOMAITHUX 3a1aHui. /Cp/ 2.2
J12.3J13.1
JI3.5
313233
4.6 IToaroroBka K MpakTUYECKUM 3aHSATHUSIM, 1 45 OIIK-1 JIL.1J12.1 0
BBINTOJTHEHHE TIOMAITHUX 3a1aHui. /Cp/ 2.2
J12.3J713.2
JI3.3713.4
213233
4.7 M3yueHne TeopeTHueckoro MmaTepuana mno 1 36 OIIK-1 JIL.1J12.1 0
BCeM paszzaenaM (QU3UKH U METOJIOB 2.2
(pU3HUKO-MaTEMaTHIECKOTO aHAIN3a, JI2.3J13.1
MOJIENIUPOBAHUS U SKCIIEPUMEHTAIBHOTO JI3.5J13.7
nccnenoBanus. /Cp/ 213233
4.8 IoxnroroBka, opopmiieHHEe U 3aIUTa 1 34 OIIK-1 JI1.1J12.1 0
PI'P. /Cp/ 2.2
J12.3J13.2
JI3.3713.4
JI3.6 J13.8
313233
4.9 IToaroroBka K 3a4€Ty, TPEHUPOBOYHOE 1 36 OIIK-1 JIL.1J12.1 0
KOMIIBIOTEpHOE TecTipoBanue. /Cp/ J2.2
JI2.3J13.1
JI3.5
213233
4.10 IToaroroBka K sK3aMeHy, TPEHUPOBOYHOE 1 33 OIIK-1 JI1.1J12.1 0
KOMIBIOTEpHOE TecTipoBanue. /Cp/ 122
J12.3J713.2
JI3.3J13.4
213233
Pasgen 5. KoHTpornb
5.1 IMonroToBka k 3k3amMeHy. /Jx3aMeH/ 1 13 OIIK-1 JI1.1J12.1 0
2.2
J12.3J713.2
JI3.3J13.4
JI3.6 JI3.8
313233

5. OIEHOYHBIE MATEPHAJIBI JIJIsI TIPOBEJEHUS MPOMEXKYTOYHOM ATTECTALIUA

Pa3menieHb! B IPUJI0KEHUH

6. YAEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JTUCIUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemasi inreparypa

6.1.1. [lepeyeHb OCHOBHOI JINTEPATYPbI, HEOOXOTUMOI /1JI51 OCBOEHUS TUCHUIIIUHBI (MOTYJIs1)

ABTOpBI, COCTABHTEITH 3arnaBue W3narenbcTBO, rox
JI1.1 | Tpodumosa T.H. Kypc ¢uzuku: yued. nocobue 1iist By30B Mocksa: Akagemust, 2016,
6.1.2. IlepeyeHDb AOMOTHUTEIBHOI JIUTEPATYPHI, HEOOXOANMMON /ISl OCBOSHHS JUCIHILTMHBI (MOTYJI5)
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI2.1 |Bombkenmreitn B.C. C6opHHK 337124 110 001meMy Kypcy ¢usuku: [l TeXH. By30B Cankr-IletepOypr: KarkHblii
mup, 2004,
JI2.2 |YeproB A.T., 3amavHuK 1o (pusmke: yued. mocoOue i By30B Mocksa: Anbsiac, 2016,
BopoGbeB A A.
JI2.3 | CuByxun /1. B. O0mmnit kype Gpu3nkn Mocxksa: @usmaraur, 2009,

http://biblioclub.ru/index.php?
page=book&id=82998




6.1.3. Hepeqem, y‘leﬁHO-MeTO}Il/l‘leCKOFO obecneyeHust JIIsl CAMOCTOSITEIbHOM paﬁOTbl oﬁyqamnmxcsl o JUCHUIIJINHE

(Mony.110)
ABTOPBI, COCTABHTEIH 3arnaBue W3narenbcTBO, rox

JI3.1 | Danees /JI.C. MexaHuKka, KoeOaHus ¥ BOJHBI B yIpyrux cpenax: CO. 3amau mo | Xabaposck: M3a-so IBI'VIIC,
¢usmKe 2006,

JI3.2 | danees J.C. ®dusmka atoma, sipa u TBepaoro tenaa. COOpHUK 3aaad 1mo Xabaposck: M3n-so ABI'VIIC,
¢usuke: Yuebd. mocodue 11 By30B 2007,

JI3.3 | Tpounun B.1. DNEeKTPUYEeCTBO U MarHETH3M: ¢0. 3aJ1a4 1Mo Kypcy oOImeit Xabaposck: M3a-so ABI'VIIC,
(busuku 2008,

JI3.4 | Crapuuenxko I'.I1. OnTHKa: cCOOpHUK 3a/1a4 o o0IIel Gusnke: y4ued. mocoone Xabaposck: M3n-so JIBI'VIIC,
2008,

JI3.5 | JIutBuHOBa M.H. DnekrpoctaTka. [locTosSHHBINA TOK: ¢0. 3a1a4 10 Kypcy Gu3nku Xabaposck: U3n-so ABI'VIIC,
2015,

JI3.6 | JIutBunoBa M.H. ®uzuka: Ontrka. @u3uKa aTomMa U TBEPAOTro Tena: ¢o. mad. Xabaposck: U3n-o ABI'YIIC,
pabor 2016,

JI3.7 | JIutBuHOBa M.H. Omsnka: Mexannka. MonekymsipHast HU3UKA 1 TEPMOJHHAMHUKA: Xabaposck: Uzn-so IBI'VIIC,
¢0. mab. pabot 2016,

JI3.8 [JIutBunHoBa M.H. ®Duznka: DNeKTpU4ecTBO. DNEeKTpoMarHeTusM: c6. 1abd. pabot Xabaposck: M3a-8o ABI'VIIC,
2016,

6.2. Ilepeuens pecypcoB uHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTH "UHTepHeT", HEOOXOAUMBIX /151 OCBOEHMS
JUCIUTLTAHBI (MOTYJI5)

D1 | Dnekrponnsiit katamor HTB JIBI'YIIC http://ntb.festu.khv.ru/
92 | Hayunas snexrponnas 6ubnnorexka eLIBRARY.RU elibrary.ru
93 | Eaunas xosekuus uupoBbIX 00pa3oBaTENbHBIX PECYpPCOB http://school-collection.edu.ru/

6.3 Ilepevyenb NHGOPMALMOHHBIX TEXHOJIOIU, HCIIOJIb3YeMbIX NIPH OCYLIECTBJICHUH 00pPa30BaTeIbHOIO NMpouecca no
AUCHUTIINHE (MOLYJII0), BKJIIOYAsI lepedyeHb MPOrpaMMHOro odecrnevyeHusi 1 HHYOPMALMOHHBIX CNIPABOYHBIX CHCTEM
(mpu He0OXOIMMOCTH)

6.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust

Windows XP - Onepannonnas cuctema, auil. 46107380

WinRAR - Apxuarop, qui.LO9-2108, 6/c

Free Conference Call (cBoOomHAs THIIEH3M)

Zoom (cBOOOIHAS JINIIEH3U)

Office Pro Plus 2007 - [Taket oducHBIX porpamm, mui.45525415

Antusupyc Kaspersky Endpoint Security nms 6msneca — Pacumpennsiii Russian Edition - AHTHBHpYCHas 3amuTa, KOHTPAKT
469 IBI'VIIC

ACT Tecr - KoMruieke mporpamm Ajist CO3JaHuUsI 0aHKOB TECTOBBIX 3aaHHii, OpraHU3aly U IPOBEICHUS CEAaHCOB
tectupoBanus, TUI.ACT.PM.A096.J108018.04, nor.372

KOMIIAC-3D (o6roBneHu 10 V16 1 V17) - CeMeHcTBO CHCTEM aBTOMAaTH3MPOBAHHOTO ITPOCKTHPOBAHUS C BO3MOKHOCTSIMU
o opMIIEHUS IPOEKTHOM U KOHCTPYKTOPCKOH JOKyMeHTauu cornacHo cranaapram cepurd ECK]I u CITJIC. xonTpakr 410

Windows 10 - OnepaunonHnas cuctema, nuil. 1203984219

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

ITpodeccnonanbHas 0a3a naHHBIX, HHOPMAIMOHHO-CIIpaBo4Has cucteMa ["apanT - http://www.garant.ru;

IIpodeccrnonanbHas 60a3za naHHBIX, HHOPMAITMOHHO-CTIpaBovHas cucteMa KoncynabpranTIlmioc - http://www.consultant.ru

7. ONMCAHUE MATEPUAJILHO-TEXHUYECKOWM BA3bI, HEOBXOJIUMOW J1JIs1 OCYIIIECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCIUIIVIMHE (MO YJIIO)

Aynuropus Haznauenune OcHareHne
423 TTomerienust 11 caMOCTOSATENBHON PabOTHI TemaTnueckue IIakaThl, CTOJBI, CTYJIbs, CTeIaki KoMnbroTepHas
00y4arONMXCs. 3aJ] IEKTPOHHOHN nH(popManuu TEXHHUKA C BO3MOXKHOCTBIO MOAKTIOUEHHS K ceTu MHTepHeT, cBoOOJHOMY
noctyny B 9bC u SUOC.
3317 TTomereHust 111 CAMOCTOSATENHHOM PabOTHI TemaTnueckue MIakaThl, CTOJIbI, CTYJIbs, cTenaxu KoMmnpiorepHas
obyuaromuxcs. YnransHeriil 3a1 HTB TEXHHKa C BO3MOKHOCTBIO MOJKITIOUEHHS K ceTH HTepHeT, CBOOOTHOMY
nocryny B ObC u SUOC.
3328 VYueOHast ayTUTOpHS JUIS IPOBEACHUS 3aHATHI KOMIDIEKT y4eOHOH Me6erH, T0CKa, TEeMaTHIeCKIe TIaKaThl, SKPaH.
JIEKIIMOHHOTO THIIA. Texumueckue cpencTBa 00ydeHHs: MyJIbTUMEANAIIPOEKTOP.
3434 Y4eOHast ayAuTOpUs JUTS IPOBEICHUS 3aHATHIA KOMIUTEKT y4eOHOH MeOesH, TEeMaTHIEeCKHE TUIAKATHI.
JIEKIIMOHHOTO THIIA. TexHudeckue cpecTBa 00ydIeHHs: HHTEPAKTHBHAS TOCKA, TIPOEKTOP,
HOYTOYK.
JlunensnonHoe mporpammuoe obecneuenue: Windows 10 Pro ast
o0pa3oBatenbHbIX yupexaeHui, Bepcus 1909; Microsoft Office Pro Plus
2007; muu. 168699; AutuBupyc Kaspersky Endpoint Security
3431 Yuebnas ayauTopus U 1a00OpAaTOPHBIX 3aHATHH, KOMIUIEKT y4yeOHOH Mebenn, 10cka, TeMaTHYEeCKIE TUIAKaThl,




Aynuropust

Haznauenue

OcHareHue

TPYIIOBBIX M HHAWBUIYATbHBIX KOHCYJIbTAIINH,
TEKYILET0 KOHTPOJIS U IPOMEKYTOTHOM
atrectanun. Jlaboparopust "DieKTpudecTBo".

OJTHOTIOJISIPHBIN BEICOKOBOJIBTHBIN HCTOYHHK HANPSDKEHHUS, OCIIIILIOrpad,
TepMoIapa, rajlbBaHOMETp, HArpeBaTeb, TEHEPATOP 3BYKOBOH YaCTOTHI,
HCTOYHHUK TOKA, BOJBTMETP, aMIIEpPMETP, YCTAaHOBKA ISl OTIPEACIICHUS
n3menenus saTpornuu GIITI-11.

3435

Yuebnas ayauTopus U 1a00paTOPHBIX 3aHATHH,
IPYIIIOBBIX M MHIMBUYaJIbHBIX KOHCYJIbTALHH,
TEKYILEr0 KOHTPOJIS ¥ IPOMEKYTOYHO#
arrectanun. Jlaboparopus "DnekrpoMaraeTu3m" .

KOMIIIEKT y4eOHOI MeOenH, 10CKa, TEMaTHUeCKUe TIIaKaThl, MOIYJIH
"N3yuenne cBoiicTB cernetodnekrpukos" ®I13-02, "U3yyenne
MAarduTHOTO II0JIS COJICHOM/IA C IOMOIIBI0 JaTurka Xojuia" PI1D-04,
"H3yuenne rucrepesnca peppoMarHuTHIX MaTepraioB” OI13-07,
"Hccnenopanue 3atyxaromux konebanui" OI13-10, "Uzyuenne
BEIHYXJIeHHBIX KosteOanuit" GI13-11, "Onpenenenye oTHOLIEHHS 3apsiaa
UIEKTPOHA K €ro Macce MeTooM MarHeTpoHa" ®I12-03, "U3yuenue
pernaxcanoHHbIX Kosebanuii" ®IID-12, "Marasus conporusienus” OIID
-MC, "Marasun emkocteit" ®I1D-ME, "Ucrounuk nuranus" OI1D-UII,
ocrumorpad, reHepatop, MyIbTHMETp. TeXHUUECKHE CPEACTBA
obyuenus: [1IK. JInnensnonnoe nporpaMmmHoe obecnedenue: Office Pro
Plus 2007, nmuw. 45525415, Total Commander — LO9-2108 ot 22.04.2009,
Windows XP, mur. 46107380.

3535

Y4eOHast ayAuTOpUs U TaOOPATOPHBIX 3aHATHIA,
TPYNIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAlUH,
TEKYILEr0 KOHTPOJISI U IPOMEKYTOUHOMN
arrectanuu. Jlaboparopust "Ontuka'.

KOMIIICKT y4eOHOI MeOeIH, T0CKa, TeMaTHIECKUE TUIAaKaThl, yCTaHOBKA
"N3yuenne naTEpdhepeHnnoHHoM cxemsl "korer; Herorona" ®IIB -05-2-2,
ycranoBka "Ilonyyenue u uccienoBanue nossipusoanHoro csera’ OI1B-
05-4-1, ycranoBka "V3y4enue nudpakiunoHHON peIeTKH U
JHCIePCHOHHOM cTeksiHHON npu3mbl” OIIB-05-3/5-1, ycraHoBKa 1151
n3y4yenus abcomotHo yepHoro tena PIIK-11, ycranoBka a1t n3ydeHus
BHemHero ¢pororddexra GIIK-10. Texundeckue cpencTsa 00yUeHUS:
HWHTEpaKTHBHAS I0CKA.

3537

YueOHas ayIUTOpHS JUIsl IPOBEACHUS
MIPAKTHYECKHUX 3aHATHH, TPYITIOBBIX U
HMHIVBHIYaTbHBIX KOHCYIBTAINH, TEKYILETO
KOHTPOJIS ¥ TIPOMEKYTOYHOH aTTeCTaluu.

KOMIIIEKT y4eOHOI MeOenH, 10CKa, TEeMaTHIeCKUe TUIAKaThl, yCTaHOBKA
JUISL OTIPE/IeNICHNS] JUTHHBI Tpo0era 4acTHUIl B BO3Lyxe (OmpeaeieHIe
JunHBI pobdera Anbda-dactur PI1K-03, yctaHoBKa A U3yUeHHS p-n
nepexoga OIIK-06, ycraHOBKa I U3y4eHHs] TeMIIEpaTypHOR
3aBUCUMOCTH 2JIEKTPOIPOBOJAHOCTH METAJIIOB U NOIynpoBoaHuKoB DIIK-
07, yctaHoBKa JuIst u3y4eHus crekrpa aroma Bojxopona OIIK-09,
MoHoxpomatop MYM (ans ®IIK-09), ycraHOBKa 111 U3ITyUEHUS
xocmuyeckux aydeit PIIK-01, ycraHoBKa A7 H3yYSHUS SHEPTETUIECKOTO
CIEKTpa JEKTpoHOB (n3ydyeHue bera - pagnoakrusnoct) GITK-05,
YCTaHOBKA JJISI U3Y4EHHS M aHAIIN3a CBOMCTB MaTEePHAIIOB C MOMOIIBIO
CHMHTHUIAIMOHHOTO cueTdnKa (M3ydeHne ['aMmma — paqroakTuBHEIX
anemenTtoB) OIIK-13, ycraHOBKa [UIs OTIPEREIeHHsT PE30HAHCHOTO
noteHuuana merogoM @panka u I'epua GIIK-02.

101

KomnsroTepHslii K1ace ai1sl IPaKTHYECKUX,
71a00paTOPHBIX 3aHATHH, TPYNIIOBBIX 1
WHUBULyalbHBIX KOHCYJIbTaLlUH, TEKYIIETO
KOHTPOJISL U IPOMEXKYTOUHOM aTTeCTalliH, a TakKe
JUISL CAMOCTOSITENbHOM paboThI.

Kabuner nH(popMaTHKU (KOMIBIOTEPHBIE KIIACCHI)
3

KOMIIIEKT y4eOHOH MeOer.

TexHuueckue cpecTBa 00ydeHHs: KOMIBIOTEPHAS TEXHHUKA C
BO3MOXXHOCTBIO TTOJIKIIOUEHUsS K ceTH VIHTepHeT, CBOOOHOMY JIOCTYIY B
3BC u DUOC (Intel(R) Core(TM) i5-3570K CPU @ 3.40GHz, 4Gb, int
Video, 1 Tb, DVD+RW, XK 19).

JInueH3noHHOe POrpaMMHOE OOeceYeHUE:

Windows 10 Pro - MS DreamSpark 700594875, 7-Zip 16.02 (x64)
(cBobomHO pacmpoctpansiemoe [10), Autodesk 3ds Max 2019, Autodesk
AutoCAD 2021, Autodesk AutoCAD Architecture 2021, Autodesk
Inventor 2021, Autodesk Revit 2021- []yst y4eOHBIX 3aBECHUI
npenocrasisiercs 6ecruiatHo, Foxit Reader (cBoGomHO pacnpoctpansemoe
I10), MATLAB R2013b - Kontpaxr 410 ot 10.08.2015, Microsoft Office
Ipodeccuonansuspiii wroc 2007 - 43107380, Microsoft Visio
npodeccrnonanbublif 2013 - MS DreamSpark 700594875, Microsoft
Visual Studio Enterprise 2017- MS DreamSpark 700594875, Mozilla
Firefox 99.0.1 (cBobomHO pacmpoctpansiemoe [10), Opera Stable
38.0.2220.41 (cBobomHO pacupoctpansiemoe [10), PTC Mathcad Prime
3.0 - Korrpaxr 410 ot 10.08.2015, mm. 3A1874498, KOMITIAC-3D V19 -
KAJI-19-0909.IT9BM ¢ BO3MOXHOCTBIO BBIXOJ]a B UHTEPHET 110
pacriucanuo Windows 10 Pro Kontpakr Ne235 IBI'YIIC
ot 24.08.2021;

Office Pro Plus 2019 Kontpakr Ne235 ot 24.08.2021;

Kaspersky Endpoint Security Kortpakr Ne 0322100012923000077
ot 06.06.2023;

KOMITIAC-3D V19 KonTtpaxr Ne 995 ot 09.10.2019;
nanoCAD Howmep nunensun: NC230P-81412 Cpoxk neifctBus: ¢
01.08.2023 1o 31.07.2024;

201

KomnproTepHslii K1ace Ai1s IPaKTUYECKUX U
71a00paTOPHBIX 3aHATHI, TPYIIIOBBIX U
WHUBHUYaTbHBIX KOHCYJIbTALlUH, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTECTALMH, a TAKKe
JUISL CAMOCTOSITENBHOH paboTHI.

Texumdeckue cpeacTBa 00ydeHNs: KOMIIBIOTEPHAS TEXHUKA C
BO3MOXXHOCTBIO ITOJIKIIOUEHUS K ceTH VIHTepHeT, CBOOOHOMY JIOCTYIy B
9BbC u DUOC, npoekrop.

JIutensuonnoe nporpammuoe odecrieuenne: Windows 10 Pro - MS
DreamSpark 700594875, 7-Zip 16.02 (x64) - CBobonnoe I10, Autodesk
3ds Max 2021, Autodesk AutoCAD 2021, Autodesk AutoCAD




Aynuropust Haznauenue OcHatenue

Architecture 2021, Autodesk Inventor 2021, Autodesk Revit 2021- {ns
yueOHBIX 3aBeICHUI TpeocTaBisieTcs OecmiatHo, Foxit Reader-
Cgobomnoe I10, MATLAB R2013b - Koutpakr 410 ot 10.08.2015,
Microsoft Office IIpodeccnonanphsiit mitoc 2007 - 43107380, Microsoft
Visio mpodeccronanbuslii 2013 - MS DreamSpark 700594875, Microsoft
Visual Studio Enterprise 2017- MS DreamSpark 700594875, Mozilla
Firefox 99.0.1 - CBo6oxHoe I10, Opera Stable 38.0.2220.41 - CBoGogHOE
I1O, PTC Mathcad Prime 3.0 - Konrpaxkr 410 ot 10.08.2015 mu.
3A1874498, KOMITIAC-3D V19 - KAZI-19-0909, ACT-Tecr num.
ACT.PM.A096.7108018.04, Joroop Ne JI-128/21 ot 01.06.2021 ¢ 01
proist 2021 o 30 urons 2022. [I9BM ¢ BO3MOKHOCTBIO BBIXO/A B
unTepHeT no pacnucanuo Windows 10 Pro Kontpakr Ne235 IBI'YIIC
ot 24.08.2021;

Office Pro Plus 2019 Kontpakr Ne235 ot 24.08.2021;

Kaspersky Endpoint Security Kortpakr Ne 0322100012923000077

ot 06.06.2023;

KOMIITAC-3D V19 Kontpaxr Ne 995 ot 09.10.2019;

nanoCAD Howmep muuensuun: NC230P-81412 Cpoxk aeiictBusi: ¢
01.08.2023 o 31.07.2024;

3532 Y4yebHas ayAUTOpUS JUIA IPOBEICHUS Kommiekr yue6Ho-nabopaTopHoro obopynoBanus «O6mias Gpusukay B
71a00paTOPHBIX U MPAKTUUECKIX 3aHATHH. cocraBe 10 1abopaTopHbIX paboT C IPUMEHEHUEM TEXHOJIOTUH
JlaGopartopus "HucneHHOe MOAETNPOBaHNE BUPTYaJIbHOI peaabHOCTH JIMIeH3nOHHOE TPOrpaMMHOE 00ecTieueHHe:
(puzngeckux mporeccos. Windows 10 Pro gt o0pa3zoBatensHBIX yupexaeHui, sepcust 1909;

Microsoft Office Pro Plus 2007; . 168699; Artuupyc Kaspersky
Endpoint Security

8. METOAUYECKHUE MATEPHAJIBI JIUIS1 OBYYAIOIIIUXCA 1O OCBOEHHUIO JTUCIIUITJIMHBI (MO YJISA)

8.1. Meroanueckue peKoMeHJaluU K 1a00paTOPHBIM 3aHATUSIM

Jnst paiioHaIbHOTO pacpeeliCHNs] BpEMEHH 00YYaromerocst o pas3/iesiaM JUCIUIUIAHEI U 10 BUAAM CaMOCTOSITEIIEHOM paboThI
CTYJICHTaM MPEI0CTABIISETCS KAJICHIAPHBIN TUTIaH JUCIUILUINHBI, a TalKe YIeOHO-MeToAnYecKoe U HHQOpMAIMOHHOE 00ecTieueHue,
IpHUBEICHHOE B JaHHOH paboueil mporpamme.

B nporiecce 00y4eHus CTyICHTHI IOJDKHBI YCBOMTH HayYHBIE OCHOBBI MPEACTOSIICH AeATEIbHOCTH, HAYYHIHChH YIIPABIATh
pa3BUTHEM cBOeTo MbINUIeHHS. C 3TOM IeThI0 OHU JIOJDKHBI OCBOHUTH Pa3IMYHBIC aJITOPUTMBI MBIIIJICHUS. AJITOPUTMBI PA3BUTHS
MBIIIEHHS BEICTPAUBAIOTCS TaK, YTOOBI 3HAHUS (3aKOH, 3aKOHOMEPHOCTD, OTPE/IeTICHUE, BEIBOJI, IPABUIIO U T. J.) MOTJIH
TOPUMEHSTHCS [IPU BBIMOTHEHUHU 3aJaHUi (PCILICHUH 3a1a4).

[TpenionaBareis, Beaymuii JJabopaTopHBIE pabOTHI, COOOIIACT CTYJCHTaM: IIepeueHb JTa00PaTOPHBIX PadoT, IIOCIEOBATEINEHOCTD UX
BBITIOJIHEHHS, PEKOMEHTyeMbIe Y4eOHO-METOINIECKIE TOCOOUS, PYKOBOJICTBA U JIP.

IToaroToBka k 1a60paTOPHEIM pabOTaM OCYIIECTBISIETCS CTYACHTAMU CAMOCTOSITENHHO 3a01aroBpeMeHHo. B mpomecce Takoi
MOATOTOBKU CTYJCHT JJOJDKCH YCBOUTH TEOPETHUCCKUI MaTepHai, OTHOCAIIMICS K JaHHOI 1a00paTopHOil paboTe, N3y4YHTh U SICHO
MIPEACTAaBUTh ce0e COZCPIKaHKE U MOPSIOK BBITIOIHEHHS 1a00paTOpHOH pabOThl, 3HATH MPUHIIUITEI JCHCTBUS U TIpaBUIIa pabOTHI ¢
WU3MEPUTENBHBIME MTPUOOPaMU, METOBI H3MEPEHUH, 0COOEHHOCTH KOHCTPYKIIMH JJA00PATOPHOH YCTAHOBKHU W MPABUIIA TEXHUKH
0e30MMacHOCTH, 3HATh OTBETHI Ha IIPUBEACHHbBIC B METOANYECKOM PYKOBOJCTBE KOHTPOJIBHBIC BOIIPOCHI, @ TAKKE 3aTOTOBUTH
HEOOXOIMMBIC TAOJHIIBI H CXCMBI.

BeimonHeHue 1abopaTtopHbeIX paboT. B Havane mepBoro 3aHATHS MOATPYIIITH B TA00PATOPHH TPETIOAABATENh 3HAKOMHT CTYJAEHTOB C
71a00paTOPHBIMK YCTAHOBKAMH, U3MEPHUTEIIBHOM ammaparypoii, IpaBuiiaMu MOBEACHHS B 1a00pAaTOPUH U MTPABHIAMH TEXHUKH
6e3omacHOCTH 1 0(OPMIISET KYpPHAJ MO TEXHHKE 0€30MaCHOCTH, ITIe JOJKHA OBITh MOANUCH CTYICHTA O MIPOX0XKACHHH
WHCTpYKTaxa. Bo BpeMst 3TOro 3aHATHS NPETNOaBaTe)b OPraHu3yeT U3 CTYACHTOB OpHUraibl 1o 2-3 YenoBeka B KaKI0H, 3HAKOMUT C
MOCJIEIOBATENIEHOCTHIO BHITIOTHEHUS TA0OPAaTOPHBIX Pa0dOT U IpaBUIIaMK 0QOpMIICHHUS oT4eTa 1o padore. JlaboparopHast paboTa
paccuuTaHa Ha JBa Yaca IpeIBAPUTEILHON NOATOTOBKA 1 0(hOPMIICHUS U Ha [[Ba Yaca BHIMOJHEHHS B TaDOPATOPUH, BKIFOYAs
JIOIYCK K paboTe, BBIOITHEHUE SKCIIEPUMEHTa M 00pabOTKy €ro pe3ysIbTaToB, 3alIUTY JlabopaTopHOU paboTsl B hopme
cobecenoBanus. JIaOOpPaTOPHBIN OTUET COMEPIKUT 1IeTTh PabOThI, OTBETH HA KOHTPOJBHBIE BOTIPOCHI, CXEMY YCTaHOBKH, PaCUCTHBIC
(hopmMybl, TAONHUILY PE3yIbTATOB U3MEPEHHI, PACUCTHI U BBIBOA. J[Jisi CTYICHTOB, YCIEIIHO CIIPABUBIIIMXCS C 00sI3aTEIbHBIM
3aJlaHIeM, [IPEIyCMOTPEHO JOIONHUTEIBFHOE 3aJaHie SKCIIEPUMEHTAJIBHOTO XapaKrepa.

3amuTa 1abopaTtopHEIX padoT. OTYET 0 MpoaeaHHON TabopaTopHOH paboTe JOKeH OBITh MPEICTABIICH K cade Ha CIIEAYIONeM
3aHATUH U SBJISETCS HEOOXOJUMBIM, HO HE €IMHCTBEHHBIM yCJIOBUEM 3aIIUTHI TEMBI TaHHOH TabopaTopHOi paboThI. 3amuTa
MPOU3BOUTCS MO KaXX10i paboTe B OTACIFHOCTH B BUJIC HHAUBUIYaTbHOTO COOCCEIOBAHMS C KAXKABIM CTYICHTOM I10
TEOPETHYECKOH M MPAaKTHIECKOHW YacTsIM BBIIIOIHEHHOM paboTEHL, a TaloKe 110 JaHHBIM U pe3ysibTaTaM 0(hOPMIICHHOTO OTYETa.
OTBETHI Ha TIOCTABIICHHBIE BOTIPOCHI CTYICHT JJA€T B YCTHOM WIJIM IUCBMEHHOH opMme.

CTyIeHThI JOMYCKAIOTCS K C1aue 9K3aMEHa TPH YCIOBHUH BBIMOIHEHUS U 3aLIUTHI TADOPATOPHBIX pabOT, IPEeIyCMOTPEHHBIM
TUIAHOM.

8.2. Meroanueckue peKOMEHJAlUU K IPAKTUYECKUM 3aHATUSIM

[IpoBeneHNe MPAKTUYECKUX 3aHATHH. B TeyeHHe MpaKkTHYEeCKOro 3aHsATHS CTYICHTY HEOOXOANMO BBIIIOJIIHUTD 3a/IaHUsl, BbIJaHHbIE
HperofaBaTesieM, st 3TOTO IIPU TOATOTOBKE K IPAKTHYECKUM 3aHATUSIM CTYICHTaM HEOOXOIMMO H3YYHUTh OCHOBHYIO
JATEPaTypy, 03HAKOMHUTECS C TOTMOIHUTEIBHON JINTEPaTypoii ¢ y4eTOM PEeKOMEHIAINH TNpenogaBaTess U TpeOoBaHMi ydeOHOH
HIPOTPAMMEL.




8.3. CamocTosTenpHast paboTa CTyICHTOB

8.3.1. Bugsl caMocToATeT-HOM pabOTHI CTYICHTOB M MX COCTAB

* U3y4YeHUE TEOPETUIECKOTO MaTepHaa 10 JIEKIUAM, yIeOHOH U yueOHO-METOANIECKOH JINTEPaTypE;
* 0TPabOTKa HABBIKOB PELICHHS 3a/1a4 10 TeMaM JICKIUi, IPAKTUYECKUAX U JTAOOPATOPHBIX 3aHSATHIA;

* opopMIICHHE OTYETOB O BBHITIOIIHCHHBIX JJA0OPAaTOPHBIX pabOTax M MOJATOTOBKA K UX 3aIHTE;

* KypcoBas pabora;

* IOJTOTOBKA K DK3aMEHY.

8.3.2. [lepeueHb y4eOHO-METOIMUECKOTO 00ECTICUCHNS JIISI CAMOCTOSATELHONW PaOOTHI
00yJaromuXcs 1Mo TUCIUATUINHE

* KOHCIICKTbI JICKIIMI;

* OCHOBHasl y4eOHas TUTepaTypa, B TOM YHCIIC Ha HJICKTPOHHOM HOCHUTEIIE;

* TOTIOJTHUTENBHAS IUTEpaTypa, B TOM YUCIIE Ha JICKTPOHHOM HOCHUTEIIE;

* CIIPaBOYHHKH.

[IepeyeHr OCHOBHOM 1 JONOJHUTENBHOM IUTEPATYphl IPUBEIEH B pa3aene Jlutepatypa coorsercrBytomieit PIT/I.

8.4. BemmonHeHne pacueTHO-TpaguIecKoil paboTHI.

[Ipu BBIMOMTHEHNH pacueTHO-TpaduIecKoil paboThl CTyIeHTy HEe0oOXOAMMO MONYUYHTh 3aJaHue y npenojgasarens. M3yaurs

COOTBETCTBYIOIIYIO JINTEPATYPY.

3amuta pacueTHO-TpaguuecKoil paboTel. OTUET O MPOJETaHHOHN pacyeTHO-TpadhuIeckoi paboTe JOKEeH OBITh MPEACTABICH K
caadye U ABIIACTCA HeO6XO,HI/IMI>IM YCJIOBUEM I JOITYCKA K UTOTOBOMY KOHTPOJIIO IO AUCHUTUINHE. 3aHH/ITa TMPOU3BOJAUTCA B BUAC
WH/IMBUYAIbHOTO COOECE0BAHMUS C KAXK/IBIM CTYICHTOM I10 TEOPETHIECKON M MPAKTHYECKOM YacTsIM BBIMOJIHEHHOM paboTHI.

OTBeTHI Ha MMOCTABJICHHBIC BOIIPOCHI CTYACHT JA€T B yCTHOI71 WA TUCEMEHHOM (1)OpM€.




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

CnennansHocts 23.05.03 ITIOABUKHOM COCTAB KEJIE3HBIX JIOPOT
Crnenuaansanus: JIOKOMOTHBEI
Jucuunianna: Ousnka

dopmupyemMble KOMIIETEHIIUH:
1. Onucanue nokasareJieil, KpMTepHeB M MIKAJ OLeHUBAHUSA KOMIICTCHIN.

[TokazaTenu U KpUTEpPUN OLIEHUBAHUSI KOMIIETEHLUI

OOBekT YpoBHU c(hOPMHUPOBAHHOCTH Kpurepuii ouenuBanus
OLICHKH KOMITETEHIIN I PE3yIBTATOB 00yIEHUS
OO6yuaromuiics Huskuii yposens VYpoBeHb pe3yNbTaToB 00YUCHHUS

IToporoBelii ypoBeHb
IToBbIlIEHHBIH YPOBEHD
Bricokuii ypoBeHb

HE HUIKE TIOPOTrOBOTO

[IIxanpl OLeHUBAaHUS KOMIIETEHLMHI [P cllade SK3aMEHa WM 3a4€Ta C OLICHKOU

JocTurnytslii
YPOBEHB
pe3ynbTara
0o0viIeHns

XapaxTepucTiuka YpoBHS C(POPMHPOBAHHOCTH
KOMIIETEHIIUH

[IIkana oneHUBaHUS

DK3aMeH WM 3a4eT C
OLICHKO

Husknit
YPOBEHb

OO0yuaromumncs:

-00HapY XM IPOOEIBI B 3HAHUSIX OCHOBHOTO Y4eOHO-IIPOrpaMMHOTO
MaTepuana,;

-JIOTYCTWII IPUHIIMITHATEHBIC OIIMOKY B BBITOITHCHHUH 3a/IaHUH,
MPEYCMOTPEHHBIX IPOTPaMMO;

-HE MOXXET NPOJIODKUTH OOYUSHHUE HWITU MIPUCTYITUTH K
po(eCCHOHANBHOM AEATEIBHOCTH 110 OKOHYAHUH MTPOTPaMMBbI 0e3
JIOTIOJTHUTENBHBIX 3aHATHH 1O COOTBETCTBYIOIICH MUCIUIUINHE.

HeynosiersopuressHo

[Toporossrii
YPOBEHb

OO0yuaromumcs:

-00HapyKWJI 3HAaHUE OCHOBHOTO y4e€0OHO-IIPOrPaMMHOI0 Marepuaia B
00bEMe, He0OX0IMMOM ISl TANIbHEH el yueOHON U IpeCTOosIIer
npodeccroHaNbHOM AesSTeIbHOCTH;

-CIIPABIISICTCS C BBIOJIHEHUEM 33aHHMH, IPEyCMOTPEHHBIX
MIpOrpaMMoii;

-3HAKOM C OCHOBHOH JIMTEpaTypOH, peKOMEHIOBaHHOH paboueit
MPOrpaMMON TNCINTUIHHEI,

-JIOITyCTHJI HETOYHOCTH B OTBETE HA BOIPOCHI U IIPU BBIOITHEHUH
3aJaHui 0 y4eOHO-TIPOTPaMMHOMY MaTepHaiy, HO o0nagaer
HeO6XOJII/IMBIMI/I SHAHUAMU IJI UX YCTPAHCHHUA 1104 PYKOBOJICTBOM
IpenojaBaTens.

YI0BIETBOPUTEIBHO

IToBEIIIEHHBIH
YpOBEHb

OO0yuarommuiics:

- 0OHapYKWUJI ITOJTHOE 3HAHKE Y4EOHO-ITPOrPaMMHOIO MaTepraa;
-YCIIEHIHO BBINONHUN 3aJJaHuUs, IPELYCMOTPEHHBIE IPOrPaMMO;
-YCBOWJI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAaHHYIO pabouei
MPOrPaMMON AUCHUILIUHBI;

-TIOKa3aJI CUCTEMAaTHIEeCKUH XapakTep 3HaHUH yaeOHO-IIPOrPaMMHOTO
MaTepHaa;

-CIIOCOOCH K CaMOCTOSATEIIFHOMY ITOTIOTHEHHUIO 3HAHUH 10 y4eOHO-
MPOrPaMMHOMY MaTepHaty U OOHOBJICHUIO B XOJI¢ JaJIbHEHIIeH
y4e0HOI paboThI U MPOHECCUOHATIBHON JIESITEIBHOCTH.

Xoporio




Bricokuit OObyuaromuiics: OTnudaHO
YpOBEHB -00HaPY)KUJI BCECTOPOHHUE, CUCTEMATHYCCKHE U TITyOOKHE 3HAHUS
y4e0HO-TIPOrPaMMHOT0 MaTepraa;
-yMeeT CBOOOJIHO BBIMOJIHATH 33aHuUs, IPEIyCMOTPEHHBIC
IIPOTrPaMMOI;
-03HAaKOMMJICS C JOTIOJTHUTEIILHON JINTEPaTypoOi;
-YCBOWJI B3aMOCBSI3b OCHOBHBIX TIOHSTHH AUCIMIUIMH U UX 3HAUCHHE
U IproOpeTeHHS IPOQPECChH;
-TIPOSIBUJI TBOPYECKUE CITOCOOHOCTH B MOHUMaHUH yIeOHO-
MPOTPaMMHOTO MaTepHaa.
[IIxaspl OLeHMBAaHUS KOMIIETEHLMI TP cllade 3ayeTa
JloCTUTHYTHI XapaxTepucTika YpoBHS CQOPMUPOBAHHOCTH KOMITCTCHITHI [xana
1 ypOBEHb OIIEHUBAHUS
pe3ynbTarta
oOy4yeHuns
[Toporoseiii | OGydatommiics: 3aureHo
YPOBEHB - 0OHapyXKHJI Ha 3a4eTe BCECTOPOHHHUE, CHCTEMATHUECKHE U TITyOOKHE 3HAHUS
y4eOHO-ITPOrPaMMHOT0 MaTepraa;
- JOIIYCTUJI He6OJ'II)HJl/le yOoyueHusa B OTBETax Ha BOIIPOCHI, CYIIECTBEHHBIM
00pa3oM He CHM)KAIOIIUE UX KauecTBO;
- ZIOIYCTHJI CYIIECTBEHHOE YITyIIEHHE B OTBETE Ha OJWH U3 BOIPOCOB, KOTOPOE
3a TeM OBUIO YCTPAHEHO CTYJEHTOM C IIOMOILBIO YTOUHSIONIMX BOIIPOCOB;
- IOITYCTHJI CYIIECTBCHHOE YITYIICHUE B OTBETAX Ha BOIIPOCHI, YACTh W3
KOTOPBIX OblNIa yCTpaHeHa CTYICHTOM C TIOMOIIBIO YTOYHSIOIIHUX BOTIPOCOB
Huzkuit OO0yyaromuicst: He 3auteno
YPOBEHB - ZIOIYCTHJI CYIIECTBECHHBIE YITyIIEHHS IIPH OTBETAX Ha BCE BOIIPOCHI
TIPEeToIaBaTels;
- oOHapyxua mpodensr 6osee 4eM 50% B 3HAHUAX OCHOBHOTO y4eOHO-
MPOTPaMMHOTO MaTepraa
OmnmcaHne mKan OICHUBAHHS
Kommerennnm o0ydaronierocsi OIeHUBASTCS CIEAYIOMNIM 00pa3oM:
[Inanupyemsbrit CopeprkaHue MIKajabl OIICHUBAHUS
YPOBEHB JOCTUTHYTOTO YPOBHSI pe3ysibTaTa 00yueHHUs
pz?gg’:s;? HeynosnerBoputenbH |  YI0OBIETBOPUTEIIBHO Xopo11o OTinaHO
He 3auteno 3auTeHo 3auTeHo 3auTeHo
3HaTh Hecnoco6HOCTB OoOyuaromuiics OOyuaromuiics OOyuaromuiics
o0yuarorerocs crocobeH JIEMOHCTPHPYET JIEMOHCTPHPYET
CaMOCTOSITETIBHO CaMOCTOSTEIBHO CIIOCOOHOCTB K CIIOCOOHOCTB K
MPOJEMOHCTPUPOBAT | IPOICMOHCTPUPO-BATH | CAMOCTOSATEIIEBHOMY CaMOCTOSITETTBHO-MY
HaJIM4He 3HAHUN IPU | HATHYHE 3HAHUHA TIPU TIPUMEHCHHIO MIPUMCHEHHIO 3HAHWH B
pelIeHnH 3aaHnH, PpeIIeHIN 3aJaHnH, 3HAHWUH IpU BEIOOpE crrocoba

KOTOpBIEe OBLTH
MPe/ICTABICHBI
nperno/iaBaresieM
BMeCTe ¢ 00pasiom
UX PELLEHHUS.

KOTOpEIE OBLIH
HpeICTaBIICHBI
IpernoaBaTeneM
BMECTe C

00pasoM UX peLIeHHs.

peLIeHUH 3aJaHui,
AHAJIOTHYHBIX TEM,
KOTOpPBIE MPEICTABISLIT
MIPEToIaBaTeb,

U TIPH €0

YOUCUTLTATURIINTT

pelIeHs] HEU3BECTHBIX
WM HECTAHAAPTHBIX
3a/IaHUI U IpU
KOHCYJIETATUBHOMI
HOIJEPIKKE B 4ACTU

MEN TUACTIAINITIIANILIY




JadopaTopHbIM 3aHaATUsIM. O0pa3en IK3aMeHAMOHHOI0 OujeTa

[IpuMepHBIi mepevyeHb BOIIPOCOB K J1a00paTOPHBIM paboTam:

Komnerenmms OITK-1:

1 cemectp:

Ymetsb OTtcyrcTBHE Y Obyuaromuiics Obyuaromuiics Obyuaromuiics
oOyyaromerocs JEMOHCTPHPYET MIPOAEMOHCTPUPYET JEMOHCTPHPYET
CaMOCTOSITETIBHOCTH | CAMOCTOSATEJIBHOCTD B CaMOCTOSITETIBHOE CaMOCTOSITETIFHOE
B IPUMEHEHUN NIPUMEHEHUH YMEHUI NIPUMEHEHUE YMEHUN NIPUMEHEHUE YMEHUMN
YMEHHH 110 pereHus: y4eOHbIX peleHus 3aaHui, peLIeHUs] HEU3BECTHBIX
UCTIONIb30BAHHIO 3a1aHUH B ITOJTHOM AQHAJOTHYHBIX TEM, WJIN HECTaH/IAPTHBIX
METOA0B OCBOEHUS COOTBETCTBUH C KOTOpBIE IIPEACTABISUT | 3aJIlaHUH U IPH
y4eOHOM obpasiom, TIPEoAaBaTeb, KOHCYJIBTaTHBHON
JVICIIUTIIIMHBL. JaHHBIM 1 TIPH €TO TIOJIEPXKKE

IIPEoAaBaTeNIeM. KOHCYJIBTaTHBHOMN MIPENOAABaTENs B YaCTH
MOJJIEPKKE B YACTH MEXIUCIATUIMHAPHBIX
COBPEMEHHBIX CBSI3EH.
mpobieMm.

Brnanets Hecnoco6HOCTB Ooyuaromuiics OOyuaromuiics OOyuarormuiics
CaMOCTOSITEIIBHO JEMOHCTPHUPYET JE€MOHCTPUPYET JE€MOHCTPHUPYET
MPOSIBUTH HAaBBIK CaMOCTOSITEIIBHOCTD B CaMOCTOSITETIEHOE CaMOCTOSITENIBHOE
peneHns IIPUMEHEHHUN HaBBIKA IIPUMEHEHNE HaBbIKa MIPUMEHEHHE HaBBIKa
MIOCTABJICHHOM 110 3aJIaHUsM, pelIeHus 3a0aHui, pelIeHns] HEU3BECTHBIX
3a7a4M 10 pelieHne KOTOPhIX AHAJOTHYHBIX TEM, W HECTAHIAPTHBIX
CTaHIapPTHOMY OBIIO TIOKa3aHO KOTOpBIC MIPEACTABISLT | 3a/laHUH U TIPH
00pas3iry HOBTOPHO. MIPEoaBaTeNIeM. MIPENoAaBaTeb, KOHCYJIBTaTHBHOMN

U TIPH €TO MOJIEPAKKE
KOHCyJ'IBTaTHBHOﬁ npenogaBaTeiid B 4aCTU
TOAACPIKKE B HaCTU MEXKIUCHUTITIMHAPHBIX
COBPEMEHHBIX CBSI3CH.
npoOiem.

2. IlepeyeHb BONPOCOB M 33a4 K JK3aMeHaM, 3a4eTaM, KYPCOBOMY HPOEKTHPOBAHHIO,

1. Urto Takoe uzmepenue? Kakue Buibl u3MepeHuil Bbl 3HaeTe? UeM OHU XapaKTepus3yroTcs?
2. UYro Ttakoe morpemHocTs (ommbOka) m3MmepeHus? Kakue BHABI HOTPEHIHOCTEH CYIIECTBYIOT?

HpI/I‘lI/IHLI WX BO3BHUKHOBCHMHA.

3. Uro Takoe abCONIOTHAS M OTHOCHTENbHAS omuOKa? B Kakux eqWHUIAX OHU U3MEPSIOTCS?

RIS NEVRN N

10. Cpennsst cuna ynapa mapuka o peibe (BBIBOI).
11. Yro takoe ynap? Ynpyruii v HEynpyrui ynapbl.
12. KoadduimenT BoccTaHOBICHUSI.

13. 3aKoH cOXpaHEHHS UMIYIIECA U 3aKOH COXPAHCHHS SHEPTUH LIS a0COIOTHO YIIPYroro yaapa.
14. 3akoH coXpaHCHHS UMITYIIECAa U 3aKOH COXPAHCHUS SHEPTHH ISl a0COFOTHO HEYIPYroro yuapa.
15. CxopocTh maprka mpy IpOXOKACHUH TTOJIOKESHUS PaBHOBECHS (BBIBOJ).
16. MoMeHT HHepIHUU MaTepHUaTbHON TOYKH, TBEPIOTO Tela.

17. IInego cunbl. MOMEHT CHIIBI.
18. OcHOBHOI1 3aKOH AMHAMHKH BPAIIAaTeIFHOTO ABMKCHHS TBEPIOTO Tela.
19. Kunetndeckas 3Heprusi 1 paboTa nMpy BpamaTeIbHOM JABMKCHUH.

20. Teopema IllTeiinepa.

ANTOPUTM BBIYUCIICHUS OMIMOOK MIPH MPSIMBIX i KOCBCHHBIX U3MEPCHHSIX.
[IpaBuia u3MepeHus ATUHBI C TOMOIIBIO MITAHTCHIUPKYIIT ¥ MUKPOMETpA.
. IloHsTHE CHIIBI, MACCEHL.

. 2i1 3ak0oH HproTOHA 1 ero (hopMyTHPOBKY.
. Uro Takoe KOHCCpBAaTUBHAA U JUCCUTIATUBHAA CI/ICTCMBI? ITonsiTne IIOTCHIIUAJIBHOI'O I10JIA.
. ChopMysrpoBaTh 3aKOH COXPAHEHUS MEXaHMYCCKON SHEPIHU.

21. N neanpHblii ra3. YpaBHEHHE COCTOSHHS MCATBHOTO Ta3a.
22. BHyTpeHHss1 sHeprusi, paboTta HeanbHOTo rasa.
23. IlepBoe Havano TepMOJUHAMUKH. [[pUMEHUTH €ro K N30MpPOIeCCaM.

24. Annabatudeckuii mpornece (I-oe Hauano, ypasuenue [lyaccona).

25. Tloka3zarenp aguabdatel. Yucio ctereHeit cBoOo s i, Termtoemkocta Cpu CV.

26. SIBneHus nepeHoca.




27. Ilpupona BsI3KOCTH. I'pagieHT CKOPOCTH.

28. YpaBHeHue BA3KocTH (3akoH HproToHa).

29. KoaduimeHT BI3KOCTH (BBIBOA pacdeTHOH GopMyIbl).

30. Yucno Peitnonbaca. Bpems penakcanuu.

31. MexaHnueckue Oerymue BOJIHBL: MONIEPeUHbIe U IPOJIOIIBHEIE.

32. YpaBHeHue OeryIeil BOJHBI.

33. CkOpOCTb MONEPEUHON U MPOJOIBHON BOJIH.

34. CBs13b IIMHBI BOJIHBI, CKOPOCTH 1 YaCTOTHI OEryIieil BOJHEI.

35. Crostame BOSTHBI, NX MPUHINIHAIGHOE OTIMYNE OT BCEX APYTMX BHIOB BOJH.
36. YpaBHeHHE cTOSYeH BONHEL [IydHOCTH U Y3IIBIL.

37. IIpoBOAHUKHU B 3JIEKTPUUYECKOM TIOJIE.

38. ONEeKTPOEMKOCTh MTPOBOJHHKA.

39. Konpgencarop. DneKTpoeMKOCTh TIOCKOTO KOHIeHCATOpa (BBIBO).

40. DEeKTPOEMKOCTH MapajlIesIbHO U TOCIE0BAaTEIbHO COSMHEHHBIX KOHIEHCATOPOB.

41. DNEeKTpUUECKasl CXeMa [0 H3MEPECHUI0 EMKOCTH KOHJICHCATOPa (HA3HAUCHHE BCEX AJICMCHTOB).

42. XapaKTeprCTHKH 3IEKTPUIECKOTO TOKa, 3akoH OMa B anddepeHnuansHon popme.

43. 3aMKHyTas AJIEKTpUYecKas memb. 3akoH OMa B HHTErpaIbHOHN (opme.

44. 3akon Jloyns-JIenna B uHTEerpansHol Qopme.

45. ®uznueckuit cmpica SC.

46. [Tone3nast MOLTHOCTB, €€ 3aBUCUMOCTh OT cOpOoTHBIEHUS R. YcnoBue Makcumyma.

47. Hanpspxerrocts nosst. [Torernman. CBS3b MEXIYy HAMH.

48. CuitoBbIE M SKBUITOTCHIMAIIBHBIE TIOBEPXHOCTH TIOJISI TOUCUHOTO 3apsija.

49. OCHOBHBIE JIEMEHTHI AIEKTPOHHO-TTy4eBOH TPYOKH (depTex).

50. CKOpOCTB 3JIEKTPOHOB, MPOLIEALINX BTOPOi aHOA. BriBoa GpopmyIibL.

51. Tpaekropusi AIEKTPOHOB B IPOCTPAHCTBE OTKJIOHSIOLIUX IJIACTUH.

52. Jumnosns. Ilnedo nunomnst. OneKTpUYecKUii MOMEHT AUIIONS.

53. SIBneHne nonspusaluu AUIEKTpUKa. BexTop nmongpusanuu.

54. @u3nyecKUil CMBICT JUIEKTPUUECKON IPOHUIIAEMOCTH BELIECTBA.

55. CerHeTOaNeKTPUKH, UX OTIINYUS OT OCTAIBHBIX JUAJICKTPUKOB.

56. Tucrepesuc. [Toka3ate Ha nmetie rucrepesuca Doct. (mmu Poct.) u Exoapir.

57. Uro takoe maraeTpon? Ero cxema (BUI CBEpXY).

58. [TokazaTe Ha cxeMe MarHeTpOHa HaIlpaBJIEHUE BEKTOPOB:

a. V — CKOpPOCTb IEKTPOHA,

b. B — BekTOp MHAYKIMU 1715 MF0O0TO HAIIPaBIIEHHS TOKa,

59. Fn — cuna Jlopenna.

60. N300pa3uTh TPAEGKTOPHIO SIICKTPOHOB B MArHETPOHE NPU PA3IHYHBIX 3HAYCHHUSIX TOKOB B
COJICHOHIE.

61. 3akoH Amrepa.

62. Cuna Jlopenna.

2 cemectp:

63. BekTop MarHWTHOW MHIYKIWH, HANpsHDKEHHOCTh MarHWTHOTO MOJISI, MarHUTHAs MPOHUIIAEMOCTB
Cpenpbl.

64. 3akon buo-Caapa-Jlamiaca.

65. Bexrop muaykunu B marEuTHOTO mMONIST GECKOHEUHO JUIMHHOTO MPSIMOJIMHEHHOTO IPOBOJHUKA C
tokoM I (popmyita).

66. Bekrop nHnykiuyn B MarHuTHOTO 1oist [yist OTpe3Ka MPOBOJAHUKA C TOKOM ((opmyra).

67. Bekrop nHnykiuyn B MarHuTHOTO 1oJisi B IEHTPE KPYroBoro Toka (dopmyaa).

68. SIBnenue snekrpomarauTHON uHaykuuu. Onpexnenenue. [Ipasuio Jlenna.

69. 3akon dapanes, ero BbIBOJL.

70. Toku mpu 3aMbIKAaHUU W pa3MblKaHUU Lend. SIBneHue camouHaykuuu, IJIC caMOMHIYKUUU
(bopmyra).

71. WNHAaykTUBHOCTD KaTylmku. B3auMHas MHAYKTUBHOCTh KaTYILEK.

72. Buxpessie Toxu. Bpennst onn nin none3ns? [loueMy cepaedHukn TpanchopMaTopoB HE JENAOT
CIUTOIITHBIMU?

73. Kaxkue cBETOBbIE BOJHBI SIBISIOTCS KOTEPEHTHHIMU?

74. HutepdepeHius, onpeaeicHue.

75. I'eomerpuueckast U onTudeckasl AJIUHA IIyTH, ONTUYECKAsk PA3HOCTb XOZA, YCIOBUS MAaKCUMyMa U
MUHHAMYMA.

76. VYcranoBka 11 «kosen HetoToHa», X0 mydell B Hel.

77. [IpakTHyeckoe MpUMEHEHHE SIBJICHUS] HHTEP(EpEHINN CBETa.

78. Judpakiys cBera, onpeesieHue.



79. ITpunnun I'rolirenca — @penens.

80. @DpoHT BOJIHBI TOYEYHOTO U OECKOHEYHO YJaJeHHOT0 UCTOYHHUKOB, PUCYHOK.

81. Merton 30H DpeHenst s Kpyrioro OTBEPCTHs. YCIOBHS MakCMMyMa M MUHMMyMa B Touke M
JKpaHa.

82. Merton 30H A71s e, YCIOBUS MaKCUMyMa M MUHHMYyMa.

83. Bremnuit potoaddexr, onpenenenue.

84. VYpasuenue ¢pororddexra.

85. 3akons! hoTtoaddekra.

86. VYerpoticTBo (hoTOdIEMEHTA.

87. [pusaiun paboTel POTOYMHOKHUTEIS.

88. Monenu aroma Tomcona, Pesepdopma, bopa.

89. [octynatsl bopa u mpouncxoxaeHue THHEHIaThIX CIIEKTPOB.

90. Nmeercs nu kakas-muOO CBA3b MEXIY YacTOTOM OOpalleHHs 3JIEeKTpOHAa BOKPYr sA1pa aToMa
BOJIOPOJIa ¥ YACTOTOH €ro U3IydyeHus?

91. BriBecTr (hopMystbI 17151 OTIpEIeTICHUs] CKOPOCTH JIEKTPOHA Ha nif opduTe U paauyca nii OpOUTHI.

92. OxapakTepu30BaTb U3MEHEHUS KMHETHUYECKOM, MOTEHIMANBHON U IOJIHOM SHEpPruil 3JIEeKTpoHa B
aToMe IIPH €ro YIAJICHUH OT S/1pa.

93. Uro Takoe BaJIeHTHas 30Ha, 3allpelieHHast 30Ha ¥ 30Ha IPOBOIMMOCTH?

94. Kakue momynpoBOAHUKN Ha3bIBAIOTCS COOCTBEHHBIMH, a KAKHE — IPUMECHBIMH?

95. OT 4ero 3aBUCHT KOHLEHTpPAIMs CBOOOIHBIX HOCHTENEH 3apsaa B N-TIOJYNPOBOJHUKE H B P-
MTOTyIIPOBOTHHUKE?

96. Oco0eHHOCTH TeMITEpaTypHOHW 3aBHCHMOCTH AJIEKTPOIIPOBOTHOCTH HOIYIIPOBOIHUKOB.

97. OCcoOEHHOCTH TEMITEPaTypHOU 3aBUCUMOCTH JJIEKTPOIPOBOTHOCTH METAJLIOB.

98. [ornonienne, CHOHTAHHOE U BBIHY)KJICHHOE U3ITyYCHHUS.

99. OCHOBHBIE KOMITIOHEHTBI ONITHYECKOT0 KBAHTOBOTO reHepaTopa. OxapakTepus3oBaTh HX.

100. Kakoe cocTosiHME cpebl Ha3bIBA€TCS HHBEPCHBIM?

101. ITouemy cmech renus 1 HeOHa SIBIISIETCS XOpOIel akTUBHOU cpenoi ass razosoro OKI™?

OTaryus Ja3epHOTO U3IYYEHHS OT JI000TO IPYroro M3IydeHHsI.
[TpumepHoe conepskanne pacyetHo-rpadguueckux padotst PI'P Ne 1:
Komnerenmms OIIK-1:

IlepBrIii cemecTp:

1 3amava: KameHs OpomieH BepTHKAaIBHO BBEPX C HAYaBHOM CKOpocThi0 . [lo HMCTEeYeHWH, Kakoro
BPEMEHM Haxomurcsi Ha BbicoTe ? Haiitu ckopocTs kamHsS Ha 3Toi BbicoTe. CONPOTHBIEHHEM BO31yXa
npenedpeus. [IpuHATE .

2 3amaya: 3BYKOBble KoJIeOaHUs, MMEIOIIHME YacTOTy M aMIUIUTYAY , PaclIpOoCTPaHSIOTCA B YNpyrou
cpene. JnunHa Bonubl . Haliti: 1) ckopocTs pacpocTpaHeHus BOJH; 2) MAaKCUMAJIBHYIO CKOPOCTh YaCcTHUI] CPE/IbI.

3 3agaua: Jluck paaMycoM BpallaeTcsl COMNIACHO ypaBHEHHIO , TAe , , . OmpeaenuTs TaHTeHLUAIBHOE,
HOpPMAaJIBHOE U MIOJHOE a, YCKOPEHUS TOUEK Ha OKPYKHOCTHU JAUCKA JUIsI MOMEHTA BPEMEHU .

4. 3agaya: [InoTHOCTH Ta3a p mpu gasienun p = 96 xlla n Temne—parype t = 0°C pasna 1,35 1/n. Haiitu
MOJISIpHYIO Maccy M rasa.

5. 3amava: Onpenenuts naBieHus pl u p2 rtaza, comepxkamiero N = 109 momekyn u umeromero oosem V =
1 cMm3, mpu Temneparypax T1 =3 K u T2 = 1000 K.

6. 3amada: K 6arapee ¢ DJIC € = 300 B BxiroueHs! aBa miockux koHzmeHcaropa eMkocTssmMu Cl = 2n®d u C2
= 3n®. Omnpenenute 3apsan Q u HanpspkeHne U Ha IUTACTHHKAX KOHJCHCATOPOB IIPU IIOCIENOBATEIBHOM U
MapajuIeIbHOM COSINHCHHSAX.

7. 3amada: JlBa OIMHAKOBBIX 3apsSOUKEHHBIX IIapa HaXoAsATcs Ha pacctosHud . Cuiia OTTaTKWBaHBS
mrapos . Ilocie Toro kxax Imapsl IpUBENH B CONMPUKOCHOBEHHE M YAAIMIM JPYr OT JIpyra Ha IpekHee PacCTOsSHHE,
Cujla OTTAJIKMBaHbs BO3pOCHAa W CTaysa paBHOM . Beramenuts 3apsinel ql w2, koTtopble ObLIM Ha mIapax A0 HX
COIIPUKOCHOBEHHMS. J[MaMeTp 1IapoB CYUTATh MHOTO MEHBIINM PACCTOSIHUS MEXy HUMU.

8. 3amava: OneKkTpOH B HEBO3OYXICHHOM aTOME BOJOpOJa JABIKETCS BOKPYI sApa IO OKPYKHOCTH
pamuycoM . BEMHCINTE MarHUTHBI MOMEHT OKBHBAJCHTHOTO KPYTrOBOIO TOKA M MEXaHWYECKHA MOMEHT M,
JCUCTBYIOIINIT HAa KpPYroBOW TOK, €CIM aTroM IIOMEHIEH B MAarHUTHOE TIOJIe, JIMHUM WHAYKIUH KOTOPOTO
TapaJuIeNbHBI TNTOCKOCTH OpOUTHI 3nekTpoHa. MarautHast nHAyKuus B nomns pasaa 0,1To.

9. 3amaga: DNEKTPUYECKOE TIOJIE CO3JAHO JABYMs TOYECYHBIMU 3apigaMH H , HaXOJSMIMMHUCS Ha
paccTosiHUM JIpyr OT Apyra. OmnpenenuTs HalpsHKEHHOCTh HONS B TOUKE, YIAJICHHOW OT MEpBOTO 3apsiia HAa W OT
BTOPOTO HA .

[TpumepHoe coneprkanue pacyetHo-rpaduueckux padotsl PI'P Ne 2:
Komnerennusa OIIK-1:

Bropoii cemectp:



1 3amaga: Ha koHmax MemHoro mpoBoma ainuHOM | = 5 M momnmepxkuBaercs Hampsokeane U = 1 B.
OnpenenuTs MIOTHOCTh TOKA | B IPOBOJIE.

2. 3apaqa: Ilo TOHKOMY HPOBOAHMKY, M30THYTOMY B BMJE NPABUJIBHOTO LIECTUYTOJBHHMKA CO CTOPOHOH a
=10 cm, uger Tok I =20 A. OnpenenuTe MarHUTHYIO HHAYKLUIO B B IeHTpe ecTHyroibHUKa.

3. 3amava: B omHopogHOM MarHuTHOM mojne ¢ uHaykuueil B = 0,01 Tio nomemeH mpsMoil NpOBOAHUK
mmHOM 1 = 20 cm (momgBomsmme mpoBoja Haxoxsrcss BHe moist). Ompexenuts cuiny F, neifctByrompyro Ha
MIPOBOJIHUK, €CIIM MO HeMmy TedeT ToK I = 50 A, a yrom ¢ MexzIy HampaBjeHHEM TOKAa W BEKTOPOM MAarHUTHOM
HHAYKUUU paBeH 30°.

4. zamaga: OnrTHueckas pasHOCTh Xonaa [| ABYX WHTEPPEPUPYIOMIMX BOJIH MOHOXPOMATHYECKOTO CBETa
pasna 0,3 A. Onpenenuts pa3HOCTH a3 [ o.

5. 3amava: Ompexpenuts 5Heprui0 (oToHa €(POTOHA, COOTBETCTBYIOIIETO BTOPOW JHWHHUM B TIEPBOU
nHppakpacHoit cepuu (cepuu Ilamena) atoma Bogoposa.

6. 3amava: Kaxyro yacTe Macchl sfiipa HEWTpPalbHOTO aToMa IUTYTOHMS COCTABJISIET Macca ero 3JeKTPOHHOI
0001104KHn?

7. 3amava: Papmyc BTOporo temHoro koiblia Hetorona B orpaxkeHHoMm cBete 12 =0,4 mm. Onpenenuts
pamuyc R KpHBH3HBI IJIOCKOBBIYKJIOW JIMH3BI, B3ATOM JUISl OIBITA, €CIM OHA OCBEIIACTCS MOHOXPOMAaTHYECKHM
CBETOM C JUTHHOM BOJHBI A = 0,64 MKM.

8. 3amava: OnpenenuTs 3HEPruio € (POTOHA, MCIMYCKAEMOTO IIPU MEpeXoJie JIEKTPOHa B aTOME BOJOPOAA C
TPETHETO SHEPTETHIECKOTO YPOBHS HA OCHOBHOM.

9. 3agaya: OnpenennuTts NEpPBBIH TOTEHIUAT BO30YXAeHUS ¢l Bomopoxa.

[IpumMepHBIE BOIPOCH 110 3alIUTE pacdeTHO-TpaduIecKkux padoT:
Kommerenmusa OITK-1:

. Kakue ocHOBHBIE 3aKOHBI U SIBJICHHUS UCIIOJIB3YIOTCSl B TAHHOM 3a1aue?
. KakoB ¢usuueckuii cmpicn 3agaun?

. Pacckaszarp xox pemenus 3anauu.

. [Touemy npu perieHUn 3a7a9u UCIIONB3YETCs onpeneeHHas Gpopmymna?
. Kak BeiOupaetcst popmyna ans pemreHus 3agaqn’?

. Moxert u OBITh Ipyroe pelieHue 3a1aqu?

. MOXHO JTi MHTETpaJIbHOE PEUICHUE 3a1a9H 3aMEHUTh TU(PepeHIIHaTEHBIM?
. Kakne Monenn ucmones3yroTest pu penieHnn 3a1aun’?

. Kakne monymienust cienansl Mpy pemieHnd 3a1aqn?

10. Kakas pasMepHOCTh MPUMEHEHA TP PEIICHUH 3a[a4H?

11. MoHO 71 penuTh 3a1a4y B Ipyrout cucteme, Harpumep CI'C?

O 001N LN b WK —

IIpumMepHbIe MpakTUYECKUE 334K (3aaHUs) U CUTYalluu
Komnerennusa OIIK-1:

1 cemectp:

1. KameHnp OpomieH BEpTHKAJIbHO BBEPX C HAa4YalbHOH cKopocThio . Ilo mcTedeHMH, Kakoro BpEeMEHH
HaxoguTcst Ha BbicoTe ? HalTm ckopocTs KamHS Ha 3ToM BbIcoTe. CONMPOTHBICHHEM BO3IyXa IPEHEOPEb.
[Ipunsts .

2. Tlo noyre OKpYXHOCTH paIlycOM [IBIDKETCS TOYKa. B HEKOTOPBII MOMEHT BpPEMEHH HOPMAaJbHOE
YCKOpEHHE TOYKH ; B 3TOT MOMEHT BEKTOpPHI ITOJHOTO M HOPMAIBHOTO YCKOpPEeHHH oOpasyrorT yron . Haiitu
CKOpPOCTh U TaHT€HIIMAJIBHOE YCKOPEHHE TOYKH.

3. Teno, GpouieHHOe C OallHU B TOPU3OHTAJILHOM HANpPaBIECHUH CO CKOPOCTHIO , YHalo Ha 3eMJII0 Ha
pacctosiHuu S (OT OCHOBaHMM OalrHK) BBOe OobineM BeIcOTH h Gamrau. Haiitu BbicoTy GamrHw.

4. Jluck paaMycoM  BpalllaeTCsl COIVIACHO YpaBHEHHMIO , Tae , , . OnpeaenuTh TaHTCHLIUAIbHOE,
HOPMAaJIBHOE U TTOJTHOE &, YCKOPEHUsI TOYEK Ha OKPYKHOCTH JIMCKA JUIT MOMEHTA BPEMEHH .

5. BuHT a’pocaneil Bpamaercs ¢ 4acToToil . CKOpOCTh HOCTYNATENBHOIO IBMXKEHUS a’pocaHel paBHA
C KxaKoi CKOPOCTBIO U ABMKETCS OJMH M3 KOHIIOB BUHTA, €CIIM paJllyCc BUHTA PABEH .

6. Ompenenuts maBieHus pl u p2 raza, cogepkamero N = 109 monekyn u umeromero ooseM V = 1 cM3,
mpu temrieparypax T1 =3 K u T2 = 1000 K.

7. Kakoit obbem V 3ammMaer cMech azora mMaccoii ml = | xr m remus macco m2 = | kxr mpu
HOPMAaJIBHBIX YCIOBHAX?

8. B Gamione BMectumocThio V = 15 11 HaxoauTcs cMmech, copepxkamas ml = 10 r Bomopoxa, m2 = 64 r
BosTHOTO Tlapa U m3 = 60 r okcuja yrinepona. Temmepatypa cmecu t = 27°. OnpeaenuTh JaBleHUe.

9. Kakylo YCKOPSIONIIYI0 pa3HOCTh HOTeHHuanoB U J1OKEeH NPOWTH  AIEKTPOH, YTOOBI IOIYYHUTh
CKopocTh v = 8 Mm/c?

10. 3aps paBHOMEpPHO paclpeseneH 0 OeCKOHEYHOH IUIOCKOCTH C IMOBEPXHOCTHOM IUIOTHOCTHIO G = 10
HKn/M2. OnpenenuThs pa3HOCTh MOTEHLIMANIOB JBYX TOYEK IIOJIS, OJHA M3 KOTOPHIX HAXOJWTCS Ha IUIOCKOCTH, a



Jpyras yiajieHa oT Hee Ha paccTossaue a = 10 cm.

11. K 6arapee ¢ DJIC € = 300 B BkiroueHsl ABa IJIOCKMX KOHJeHcaropa eMkocTsmMu Cl = 2nd u C2 =
3n®d. Omnpepenuts 3apsn Q u HampskeHue U Ha IUTaCTMHKaX KOHJEHCATOPOB MpPH TIOCHIEOBAaTEIbHOM U
NapajuIeIbHOM COEAUHEHUSAX.

12. Ha xoHmax meaHoro mpoBoja jiauHoi | = 5 M monpepkuBaercs HanpspbkeHune U = 1 B. Onpenenutsb
TUTOTHOCTB TOKA j B TIPOBOJIE.

Komnerenmms OITK-1:
2 cemecTp:

1. Ilo ToHKOMY TIPOBOJHHKY, M30THYTOMY B BHZE MPa BHJIBHOTO LIECTHYIOJIBHHKA CO CTOpOHOH a =10 cm,
uaet Tok [ =20 A. OnpeaenuTs MarHUTHYIO HHAYKINIO B B IIEHTpe MIECTHYTrOMbHUKA.

2. OOMOTKa COJICHOM/Ia COJNIEPXKUT JBa CJOS, TUIOTHO MPHU JICTAIOIIUX JAPYr K JPYry BUTKOB TPOBOJA
auamerpom d = 0,2 mm. OnpenenuTh MarHUTHYIO MHIAYKIMIO B Ha ocu coneHoupa, eciu 10 MpoBOAY HUAET ToK I =
0,5 A

3 B ogHOposHOM MarHuTHOM moinie ¢ uHayknuei B = 0,01 Ti momemien npsiMoil NpOBOMHMK JUIMHON 1 =
20 cM (moaBoasIIye MpoBoja HaxozisTcst BHe moist). Onpenenuts cuity F, nelicTByIOyl0 Ha HIPOBOJHMK, €CIIM IO
HeMy TeueT Tok [ = 50 A, a yron ¢ Mexay HanpaBiIeHHEM TOKa U BEKTOPOM MarHUTHOM MHAYKLMU paBeH 30°.

4. Pamxka ¢ TokoMm I = 5 A comepxutr N = 20 BUTKOB TOHKOro npoBoja. OnpeaenuTb MarHUTHBIA MOMEHT
pm paMKHu ¢ TOKOM, eclii ee Tromans S = 10cm?2.

5. Ilo Butky pamgmycom R = 10 cm Tewer Tok I = 50 A. BuTok momerieH B OZHOPOTHOE MAarHUTHOE
mone (B = 0,2 Ti). Onpenennte MOMEHT cuibl M, neiicTByIOIEed Ha BHTOK, €CIH IUIOCKOCTh BHTKA COCTaBIIET
yros ¢ = 60° ¢ TUHUAMHU UHIYK “[HH.

6. IIpoToH BieTen B MarHUTHOE IOJI€ NEPHIEHAMKYISIPHO JTUHUSIM MHAYKLIUU U OMHUCAN Ayry paxuycoM R =
10 cm. OnpenenuTs CKOPOCTh V MPOTOHA, €CNIM MarHUTHas nHAyKuusa B =1 T

7. Paguyc BTOporo temHoro koislia HetoToHa B oTpaxkeHHOM cBere 12 =0,4 mM. Ompenenutb panuyc
RKpUBU3HBI NMIOCKOBBIMYKJION JMH3bI, B3STOM IJIS ONBITA, €CIM OHA OCBEIAETCS MOHOXPOMAaTHYECKHM CBETOM C
JUTMHOW BOJHEI A = 0,64 MkM. [125 mMM]

8. Ha mnactuny ¢ mensto, mupuHa kotopoil a= 0,05 MM, majaeT HOpMalbHO MOHOXPOMATHUYECKHUH CBET C
mHOM Bom—HBI A = 0,7 MxM. Omnpenenurs yroa ¢ OTKIOHEHHS Jydel, COOTBETCTBYIOLIMH  IIEPBOMY
T(paKIHOHHOMY MaKCUMYyMY.

9. JndpaknuoHHas pemIeTKa, OCBEUNICHHas HOPMAJIBHO MaJalolliM MOHOXPOMAaTHYECKHM CBETOM,
OTKJIOHSIET CIIEKTp TpeThero mopsaka Ha yron ¢l = 30°. Ha kakoil yromp2 OTKIOHSET OHA CIEKTP UYETBEPTOTO
nopsika?

10. Yron npenomiieHus Jy4a B KuAKocTH 12 = 35°. Onpe—enuTh MoKaszaTeNnb MPEIOMIICHHS I JKUJIKOCTH,
€CJIM U3BECTHO, YTO OTPAXKEHHBIN IMy4OK CBETa MAaKCUMAJIBHO MOJISPHU30BAH.

11. BblUuCIuTh AIUHY BOJHBI ¢ bpoiist A Juis 3JeKTpoHA, MPOIISAINICTO YCKOPSIOIIYI0 Pa3HOCTh
norenimanos U = 22,5 B.

12. BpluuCcouTh AJMHY BOJHBI Jie Bpoins A, anst mpoToHa, ABMXKYyIIErocst co ckopocteio v = 0,6 ¢ (c -
CKOpocTh cBeTa B Bakyyme). OLEHHTh C TIIOMONIBIO COOTHOIICHHS HEOINpPEJEICHHOCTEH MHHHMAIIBHYIO
KHHETHYECKYIO SHEPTHI0 TminasieKTpoHa, IBMKYIIETrocs: BHYTpH ceprdeckoi oonmacti  muamerpom d = 0,1 HM.

[IpumepHBIil nepedyeHb BOIPOCOB K 3a4ETy:
Komnerenmms OITK-1:

1 cemectp:

Mexanuka

1. MatepuansHass Touka. Cucremsl oTcdyera. KuHemaTuka MOCTYHNaTeIbHOTO — JIBUIKEHUS.
Tpaexropus. ITyrs. Cpennsis ckopocTb. MTHOBEHHAs! CKOPOCTb.

2. Cpennee yckopeHue. MrHoBeHHoe yckopeHue. KacaTenpHoe U HOpMalbHOE YCKOPEHHE.
PaBHOMEpHOE 1 PaBHOYCKOPEHHOE JIBHKCHHE.

3. JlBrxeHue Teina, OpOIIEHHOTO MO YIIIOM K TOPH30HTY.

4. Bunbl B3aumozneiicTBuil B pupojae. XapakTepUCTUKH HEKOTOPBIX CHIIL: CHIIA TSDKECTU M BEC Tela,
CHJIBI TPEHHSI U YIIPYTOCTH.

5. IlepBelii 3akoH Hetorona. MHepuumansHble cucteMsl otcyera. [Ipumepsl.

6. Bropoii 3akon Hretorona. uddepenunansaas ¢popma BToporo 3akona HetotoHa. Tpetuid 3akoH
Herotona. I'panuirsr npumernMocTy 3akoHOB HetoToHa. CrojkeHue CuilL.

7. OmnpeneneHne MeXaHWYeCKOW pabOThl (TTOCTOSHHOW M MeHsromleics) cuibl. [ paduyeckoe
MIpeACTaBIeHUE PabOTHI.

8. Kunernueckas sneprusi. CBsi3b KHHETUYECKOH sHEpruu ¢ padboToii. [Ipumepsr.

9. KoncepBarusnbie cuibl. [TotennuansHoe nose. [loTeHnnansHas SHEPrHs U €e CBsA3b C pabOTOM.

HOTGHHI/IaHLHaH OHCPIUsA Teja B OJIC TAXKCCTU 3emin. 3H€pl"I/I$I C)KaToOM MPYXUHBI.



10. Mexannueckas 3Heprusa. 3aKOH COXpaHEeHUs MexaHH4decKoi sHeprun. [Ipumepsr.

11. Kunematnka BpamaTesJbHOTO JBIKEHUS. YIJIOBOE MEpEeMEIeHHE, YIioBas CKOPOCTb U YIJIOBOE
yckopeHue. BekropHsblii XxapakTep BennuuH. YacToTa ¥ epro BpalieHHsI.

12. Omnpenenenne MoMmeHTa cuibl. [lnedo cunbl. OCHOBHOE ypaBHEHHE AWHAMUKH BpallaTeIbHOTO
JIBHDKCHUSL.

13. MoMeHT nHepIHuu abCOJIOTHO TBEPJOro Tena (BBIYMCICHHS MOMEHTOB MHEpuuH). Pu3ndeckui
cMBbICcI MOMeHTa uHepuuu. Teopema lTeitnepa.

14. OmnpeneneHne MOMEHTa UMITYJIbCA. 3aKOH COXpaHEHHUsI MOMEHTa UMITyJbca. [Ipumepsr.

15. Kunernueckast sHeprust Bpamatomerocsi tena. Pabota mpu BpamaTenbHOM IBIDKCHHH. DHEPIHS
KaTsLIerocs UINHApPA.

16. IMoctymatel Ditameiina. Ilpeo6pazosanns Jlopenna. CrexctBus u3 mpeodpasoBanuii Jloperma.
OIHOBPEMEHHOCTb.

17. CnenctBus u3 nmpeodpaszosanwuii Jlopenna. JIopeHIIeBO COKpaIleHUE TTHHBI.

18. CnenctBus u3 nmpeodpaszosanuii Jlopenna. 3amemienue BpeMenu. MaTepBa.

19. PensituBucTckas nuHamuka. PensituBrcrckas Macca. B3anMocBsi3bp Hepriuu U Macchl.

TepmoanHamuka

20. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETHIECKOH TEOPHH UICATIbHOTO Ta3a.

21. Wneanbeiii ra3. ['a3oBble 3akoHbl. YpaBHeHre Menaeneepa-Knaneiipona.

22. 3akoH MakcBeiia AJs pacpeIeiIeHNs] MOJEKYI IO CKOPOCTSIM.

23. Bapomerpuueckas ¢popmyna. Pacripenenenue bonpivmana.

24. Uucno cremeneit cBoOomel. 3akoH bonbliMaHa O paBHOpACIpPEAEICHUH SHEPTUH IO CTETICHSIM
CBOOO/IBI.

25. BHyTpenHss sHeprus wuieansHOro rasa. Pabora rasa mpum pacmupenHun. Paborta rasa npu
Pa3NUYHBIX Ipoleccax.

26. [lepoe Hawamo TepmonmHaMuku. [IpuMeHeHMe TEpBOrO Hayana TEPMOJMHAMHUKH K
H30TIPOLECCAM.

27. TennoeMkocTs ra3oB. YpaBHeHue Maiiepa.

28. Kpyrogoii nponecc. Obparumslii, HeoOpatumslii mponecc. Liukn Kapro n ero KIT/I.

29. CrarucTiyeckue 3aKOHOMEPHOCTH paclpele]IeHUs] MOJISKYNl Ta3a 10 00beMy. DHTpONus U ee
CTATHCTUYECKOE TOJIKOBaHME. VI3MeHeHue SHTponnH. PacueT n3MeHeHNs SHTPOIHH MIPH PA3INYHBIX poLeccax.

30. BzaumoneiicTBie MOJNEKyNl. YpaBHEHHE COCTOSIHMS peajbHOro rasa. M3orepmsl peanbHOro rasa.

BHyTpeHHSs SHEpTHs peabHOro rasa.

DIEKTPUYECTBO M MIOCTOSIHHBIN TOK

31. 3axon Kynona. IIpumenenue 3akona KynoHa B ciIyuyae HETOUEUHBIX 3apsKEHHBIX TeEIl.

32. Onexrpuueckoe mose. HampsykeHHOCTh 37eKTpocTaTHUecKoro moiis. IIpuHIMN Ccynepno3uiyu.
CusoBble JIMHUY.

33. CMmenieHue (MHIYKOUS) ODICKTpocTaTHdeckoro mois. Ilorok Bekropa cmemieHus. Teopema

Octporpanckoro-I'aycca anst anexrpoctarudeckoro mnond. Ilpumenenue teopemsl Octporpanackoro-I'aycca mms
pacdera IEKTPOCTATHIECKOT0 MO OECKOHEYHO!H paBHOMEPHO 3apsKeHHON cepbl.

34. Teopema Octporpanckoro-I'aycca asst 3I€KTpOCTATUYECKOTO MOJSL.

35. [Ipumenerne Tteopemsl Octporpanckoro-I'aycca mns pacuyera 3IEKTPOCTATHUECKOTO — ITOJNIA
0EeCKOHEYHOH paBHOMEPHO 3apsKEHHOH IIOCKOCTH.

36. Teopema Octporpanckoro-I'aycca s 3IeKTpOCTaTUIECKOTO TIOJIS.

37. IIpumenenne Teopembl OcTporpajackoro-l'aycca mjis pacueTa d3JIEKTPOCTATHYECKOTO TIOJS
0ECKOHEYHOI PaBHOMEPHO 3apsKEHHOTO 1apa.

38. PaGora cui ANEKTPOCTATHYECKOTO OIS [0 TepeMelleHnIo 3apsaa. Lupkymsamus BekTopa
HaTPSXKEHHOCTH IEKTPOCTaTHUECKOTO MOJIS.

39. IToreHmuan 3MeKTPOCTaTUUECKOTO MOJIsl. DKBUIOTEHIUATBHBIE TTOBEPXHOCTH.

40. B3auMocBA3p HaNpsHKEHHOCTU M MOTEeHIUana. B3anMHOe pacmonokeHue CHIIOBBIX JIMHUM U
SKBHUIOTEHIINAJBHBIX TIOBEPXHOCTEH.

41. Bunel nusnexkrpukos. Bekrop nonspuzanuu. JAusnekTpuueckas BOCOPUUMYUBOCTh

42. OnexTpuyeckoe Moie B JUINIEKTPHKE. JlM3IeKTpuueckas IPOHUIAEMOCTh W €€ CBA3b C
BOCIIPUIMYHBOCTBIO.

43. [IpoBomuMKH B 3neKTpocTaTndeckoM Tone. KoHaeHcaTopsl. DIEeKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOopa.

44. OHeprus CUCTEMBI 3apsI0B. DHEPTHs 3JEKTPOCTATHIECKOTO MOJIS.

45. XapaKkTepuCTHKU MOCTOSHHOTO Toka. [moTHOCTh Toka. 3akoH OMma B auddepeHmaisHoi hopme.
ComnpoTusiieHHEe IPOBOJHUKOB

46. 3akoH Oma J1 ydacTKa LEeNH U AT MOJIHOM Leny. DNeKTPOABUKYILAs CUJla HCTOYHHKA TOKA.

47. [Mpasuna Kupxroda amst pacuera sMeKTpUIECKUX LETEH.

48. Pa6oTa u MourHOCTh TOKa. 3akoH Jxoyns-JIeHna.



49. Krnaccuueckast Teopust 37€KTPOIPOBOTHOCTH.
[IpuMepHBIii TepeYeHb BOMIPOCOB K IK3aMCHY:
Komnerenuust OITK-1:

2 cemectp:

MarauTHOoe 10€e

50. HanpspxkerHocTs MarHUTHOTO ™o 3akoH bno-Caapa-Jlammaca. Ilpumenenne 3akona buo-
Cagapa-Jlanmaca 11 pacdeTa HHAYKIMH MarHUTHOTO TI0JIs1 OECKOHEYHOTO, MIPSMOTO ITPOBOJAHUKA C TOKOM.
51. 3aKkOH MONHOTO TOKa (TeopemMa O IHUPKYSIIAA BEKTOpa WHAYKIWA MAarHUTHOTO TIOJIS).

IIpumeHeHne 3aKoHa MOJHOTO TOKAa JUIsi pacdyera IONs OECKOHEYHO [UIMHHOro coneHouza. IloTtok Bekropa
MarHuTHOM mHAYKInU. Teopema Octporpaackoro-I"aycca s MarHUTHOTO TOJIS.

52. Cuna Jlopenna. /IBikeHne 3apspKeHHON 4acTUIBI B MATHUTHOM 1ioiie. D¢ dext Xoina.

53. Cuna Amnepa. B3anmopeiicTBue napajjienbHbIX TOKOB.

54. MarHutHble MOMEHTHI SJIEKTPOHOB U aTOMOB. JlnamaraeTn3m. MaraeTukH.

55. Bektop HamarHuueHHOCTH. MarHuTHasi BOCIIPUUMYMBOCTB. [lua-, mapa-mMarHeTUkd. MarHuTHOE
oJie B BellecTBe. MarHuTHas MpoHULaeMocTb. GeppoMarHeTHKH.

56. SIBneHust 31eKTpOMarHuTHON MHAYKUMU. BeiBoj 3akoHa Dapazes-Jlenna. [Ipasuno Jlenua.

57. Camounnykimsa. MHIyKTHBHOCTE. VHAYKTUBHOCTh OECKOHEYHO UITMHHOTO COJICHOWAA.JHEPTUS
MarHuTHOTO 1oJs. OObeMHast INIOTHOCTD SHEPTUH.

58. Cucrema ypaBHeHH MakcBeia. 3HadeHue Teopun Makcsea.

Konebanus

59. I'apMoHHUYECKHE KOJICOaHUS M UX XapaKTCPHCTHKH. KuHeMaTWka TapMOHHYECKHX KOJICOaHHI.

HNuddepennmanbioe  ypaBHEHHE  TapMOHMYECKMX  KOJeOaHWid.  DHeprusi  rapMOHHYECKMX  KoJieOaHMi
(MEeXaHWYEeCKUX U IIIEKTPHUECKHX).

60. JuddepennnansHoe ypaBHEHHE TapMOHMYECKHUX KoJieOaHMH TPYKHHHOTO W (HU3UYECKOTo
MasTHUKOB. [leprnoj KosebaHuii 3THX MasTHUKOB.

61. Tlapmonudeckue koiebanus B koebarensHoM KoHType. Dopmyna TomcoHa.

62. Huddepennmanbioe ypaBHEHHE 3aTyXalOIIMX MEXaHWYECKUX M JNIEKTPHUYECKUX KoJeOaHWH.
Jlorapudmudeckuii JEKpeMEeHT 3aTyXaHuUsI.

63. JuddepennnansHoe ypaBHEHHE BBIHYKICHHBIX MEXaHMYECKUX KOJIEOAHMH M €ro pelieHHe.
Pe3onaHcHBIE KpHUBBIE.

64. Ilepemennbiii Tok. IlonHOE compoTHBIIEHHME LENM NEPEMEHHOro Toka. IlocnenoBarenbHOE U
NapalIeNbHOE COEANHEHNE.

65. CroxeHue KojeOaHUl OJIHOTO HAaIpaBlIeHHs OJIMHAKOBOW YacTOThl. BEKTOpHBIE JuarpaMmbl.
CrnoxeHue konebaHuit omHOrO HampapieHUs. buenusa. CroxxkeHue B3aMMHO NEPHEHIUKYIIPHBIX KoyeOaHHUIA.
Ouryps! JIuccaxy.

66. BonHoBBIe mporniecchl. IIpononbHbIE W IONEpedHbIe BOJHBI. YpaBHEHHE Oerymield BOJHBL.
BonnoBoe ypaBHeHue. BonHoBoit nmakeT. ['pynmnoBast ckopocTs.

BonHoBast 1 kBaHTOBas ontuka. KBaHTOBas MexaHHKa

67. DNIeKTPOMarHuTHbIE BOJIHBL. XapaKTEPUCTUKUA CBETOBBIX BOJIH. IHTEHCUBHOCTH CBETOBOM BOJIHBI.

68. KorepeHTHOCT,  cBeTOBBIX  BOJH. HTepdepeHImss cBeTa OT JABYX  MCTOYHHKOB.
WHTtepdepeHnnonHble yCIoBUS I pa3HOCTH (Da3 M pa3HOCTH XOa.

69. Mertons! HaOmoaeHUs nHTEpQepeHnnn cBera (bunpusma Openens, onsiT FOHTa)

70. WnTepdepeHnus B TOHKUX TUICHKaX. BRIBoA (GopMynbl Ui ONTHYECKONW Pa3sHOCTH XOJa Jydeild B
TOHKOI IIJICHKE.

71. Bunbl audpakiun. [punuun [Nolirenca-®Openernst. Mertox 3on @penenst. Judpaxuus cera Ha
KPYIJIOM OTBEPCTHH, OT KPYIJIOTO IMCKa, Ha Y3KOH 11eH1, Ha TU(PPaKINOHHOM pelieTKe.

72. Judpaxuust peHTreHOBCKMX Jiydeil. Ycnosue Bymbda-Bporros. [Ipumenenue nudpaxumu
PEHTT€HOBCKOI'O U3ITy4eHHUS.

73. EctecTBeHHBIN 1 NOasApu30BaHHBIN cBET. 3akoH bprocrepa. 3akon Maitoca. Ilonspusanus csera
IIpH ABOMHOM Jtydenpenomiuenuu. uxpousm. [Tpusma Huxona. Onrtudeckast akTUBHOCTD BEILIECTBA.

74. XapaKkTepUCTHKH TEIIOBOTO M3IydeHus. 3akoH Kupxroga. 3akon Credana- bomprmana. 3akoH

cmemenns Buna. 3akon Paness —/[xuHca. YiuerpaduoneroBas katactpoda. Dopmyna Ilmanka. 3aKkoHBI TEIIOBOTO
W3IIy4eHUs U UX MojydeHune u3 Gpopmyssl [1nanka.

75. 3akousl (dorodpdexra. BomprammepHas xapakrepucTrka (GOTOTOKA.  3amep KUBAIOIIHN
moTeHIMana. TOK HaceimieHus. Pabora BeIXxoma. YpaBHeHuwe OiHmTeWHa st ¢ortosdderra. KpacHas rpanuia
¢doroaddekra.

76. ®otonsl. JlaBnenue ceera . dpdekr Komnrona. KopmyckyssipHO-BOTHOBOM ayann3M CBeTa.

77. Omsit Pesepdopaa. [Toctynater Bopa.

78. KopnyckynsipHo-BoHOBOM nyanu3m BemiecTBa. [[nuHa BoiHBI Je-bpoiiis. DkcrepruMeHTanbHble

JIOKa3aTeNIbCTBA BOJHOBBIX CBOWCTB YacCTHII.
79. CootHouleHue HeompezaenaeHHocTell [eiizenOepra. BeiBos cOOTHOIIEHHST HEONpeIeIeHHOCTEeH Ha



OCHOBE BOJIHOBBIX CBOMCTB YaCTHII.

80. VYpasuenue llpenunrepa. ®usndeckuii cmpich ncu-¢pyskuun. Pemenne ypasHenus lllpenunrepa
JUTsE OECKOHEYHO-TITYOOKOM MOTCHIIMATBHON SMBI.

81. [MorenuuaneHblit 6apbep. TyHHenbHbIH A dexT. [[apMOHUYECKHH OCHHILIATOP.

82. 3aKkOHOMEpHOCTH B aTroMHbIX cHekTpax. ®opmyna banemepa. bopoBckas Mozens aToma
BOOpoJa. JIOCTOMHCTBA M HEAOCTATKH Teopuu bopa.

83. KBanToBOMexaHMUeCcKass MOAENb aToMa Bogopoaa. KBaHToBbIe unciia. BeipokieHHbIE COCTOSHMSI.
[IpaBuia otbopa.

84. CrioHTaHHOE W BRIHYX/ICHHOE H3TydeHue. Jlazepsl.

85. OHepreTueckue 30HBI B Kpuctammiax. CTpyKTypa SHEPreTHUYeCKMX 30H METaJlIoB,

MTONYIPOBOAHUKOB W IWAIEKTPUKOB. [lomynpoBogauku (coOCTBEHHBIE M IpuMecHBIE). CTPyKTypa >HEPreTHYeCKUX
30H MPUMECHBIX U CO6CTBCHHBIX IMOJIYIPOBOJHUKOB.

3. TecToBble 3anaHus. OLeHKa MO pe3yJbTaTaM TeCTUPOBAHUS.

3.1. IlpumepHbIe 3a1aHUS TECTA

3amanue 1 (OIIK-1)

Bribepute npaBUIBHBIN BapuaHT OTBETA.

VYenosue 3amanus: IlociaenoBaTenbHOCTD B HOPSIKE BO3pACTaHUS pajyca
1: anexTpoH

2: spo aroma

3: atoM

4: monekyna

3amanue 2 (OIIK-1)

[MocrenoBaTenbHOCTD B MOPSAKE BO3PACTAHUS JUTUTEIBHOCTH
: HC

. MKC

1 MC

c

MUH

: 4ac

SARAE A b

3aganue 3 (OIIK-1)
Ha pucynke BeKTOp MTHOBEHHOH CKOPOCTH TOUKH IIPH €€ ABMXKEHUU 0 KpuBOH AB 3T0:

1. Bekrop 1
2. Bekrop 2
3. Bektop 3
4. Bexrop 4
5. HET MPaBUIILHOTO OTBETa

3ananue 4 (OIIK-1)

VYKa3aTh NpaBUIIbHBIN OTBET

Hukn Kapno:

1. CocTouT U3 IBYX M30TEpM H JBYX H300ap
2. CocToHT U3 IBYX M30XOp M ABYX M300ap
3. CocrouT U3 ABYX M30TEPM U ABYX amgmadar
4. 3DT0 KpYroBoii mporiecc

3amanue 5 (OIIK-1)

[TocnenoBaTeIbHOCTh B OPSIAKE BO3PACTAHUS IJTUTCIBHOCTH
ITocnenoBaTeIbHOCTh B IOPSIIKE BO3PACTAHUS

1: mlla

2:11a

3: klla

4: MIla

3amanue 6 (OITK-1)

Ykas3aTh NpaBUIIBHBINA OTBET

Hukn Kapno:

1. CocTouT U3 IBYX M30TEPM M ABYX HM300ap



2. CocToHT M3 IBYX M30XOpP U JABYX H300ap
3. CocToHT U3 IBYX M30TEPM H JIBYX ajauadar
4. 310 KpYyroBoOil mpoiiecc

3ananue 7 (OIIK-1)

[MocenoBaTenbHOCTD B TOPSAKE BO3PACTAHMS TBEPAOCTH MaTepHaia
: map

: AHUAKOCTD

: CTAIb

: anMas

: HAHOKOMIIO3UTHBIC METAJTIMYECKHUE TTOKPBITHS

DB W=

3ananue 8 (OIIK-1):
CooTBeTCTBHE MEX/Y BHJaMHU KOJIEOATEIbHBIX CUCTEM M UX IIEPHOIAMHU
IIpy>XuHHBIN MasSTHUK

DU3NUECKUH MasSTHUK
KomebarenbHbIi KOHTYD

MaTtemMaTH4eCKUA MasSTHUK

3ananue 9 (OIIK-1):

BBecTy npaBUWIIBHBIN OTBET € KJIaBUATYPhI

IlepBuuynas oOMoTka TpaHcpopmaropa wumeeT ®1=10000 BUTKOB mMPOBOJA U BKIOYCHA B CETh
nepemeHHoro toka c¢ HampsbkenueM U1=100 B. Uucno BUTKOB BTOPHYHOI OOMOTKH ®2, €CIIM €€ CONPOTHBICHUE
r=1 Owm, HanpshxeHne Ha kKoHIax U2=4 B, a cuna Toka B Het [=1 A, OyneT paBHO:

3aganue 10 (OK-1):

YKkaszaTh NpaBUIIbHBINA OTBET

3aKOH COXpaHEHHS HIEKTPUIECKOTO 3apsija:

1. B 3aMKHYTOH cHCTEME HEPTHs 3apsAI0B OCTACTCS MOCTOSTHHON

2. B OO0 MEKTPUIECKH U30JIMPOBAHHON CUCTEME CyMMa 3apsIOB OCTAETCS TOCTOSTHHON
3. B MHEPIHATIBHBIX CHCTEMaX OTCYETa CyMMa 3apsiIOB OCTAETCs TIOCTOSTHHOM

4. 3apsii CUCTEMBI HE 3aBHCUT OT CKOPOCTH €€ JABMKCHUS

3ananue 11 (OIIK-1):

VYKa3aTh NpaBUIIbHBIN OTBET

Cuia, neficTByIOIIas Ha 3apsij, IBWXKYIIUICS B MArHUTHOM IIOJIE,
1. oOpaTHO TPOMOPIIMOHANEHA €T0 CKOPOCTH

2. HE 3aBUCHT OT €T0 CKOPOCTH

3. TpOTOPIMIOHANIEHA KBAIPaTy €r0 CKOPOCTH

4. TpsAMO TIPOTMIOPIIOHAFHA €70 CKOPOCTH

3amanue 12 (OIIK-1):

VYKakuTe NpaBUIbHBII OTBET

JusnekTpuk oTiin4yaercs OT IPOBOJHUKA TEM, YTO

1. B HeM HE BO3HUKACT Pa3JelICHUs 3apsI0B B AIEKTPUIECKOM IOJIE
2. OH COCTOUT U3 HEHTPAJIBHBIX MOJIEKY], a IPOBOJIHUK U3 HOHOB

3. OH He OKa3bIBACT BIIMSHUE HA BHELIHEE NIEKTPUUECKOE IOJIe

4. B HEM NPAKTHYECKN HET CBOOOHBIX AJIEKTPOHOB

3amanune 13 (OIIK-1):

YKkas3aTh NpaBUIIBHBINA OTBET

Hucnepcus ceera - 310

3aBHCHUMOCTD I10Ka3aTelNs PEIOMIICHNUS BEIIECTBA OT YaCTOThI CBETA
3aBUCHUMOCTb ITOKAa3aTelsl IPEeIOMIICHHS OT BEIIecTBa

3aBHCUMOCTb (Da30BOI CKOPOCTH CBETOBBIX BOJIH OT YaCTOTHI CBETa
3aBUCHUMOCTb CKOPOCTH CBETa OT CpeJibl

HET BEpHOIo OTBeTa

MIE S

3ananue 14 (OIIK-1):



VYKka3aTh NpaBIJIBHBIA OTBET
TemnnoBoe U3TydeHUE COBEPILACTCS
3a CYeT PHEPTHH, BBIISNAONIeHca MPU XUMUYECKOH peakuun
3a CYeT BHYTPEHHEH SHepruu Tena
3a CYET PHEPIUU BAJIECHTHBIX IEKTPOHOB
3a CYET JIIOMUHECLIEHIIUH YIEKTPOHOB
. HET NPaBWIBHOTO OTBETA
[TomHBIN KOMIIEKT TECTOBBIX 3aaHHMi B KopropaTtuBHOU TecToBoi obomouke ACT pasMerieH Ha cepBepe
YUT ABI'VIIC, a takxe Ha caiite YauBepcurera B pazmene CO JABI'VIIC (obOpa3oBaTenpHas cpela B JIHYHOM
KaOHMHEeTEe MPeTIo1aBaTes).

e

[TomHBIN KOMITICKT TECTOBBIX 3aJlaHHi B KOpropatuBHOU TecToBoi obomouke ACT pasmMerieH Ha cepBepe
YUT JIBI'VIIC, a takxe Ha caiite YHuepcurera B pazaene CHO JIBI'VIIC (oOpa3oBarenbHast cpesia B JIMYHOM
KaOMHETE MPETIo1aBaTeNs ).

CooTBeTCTBHE MEXIy OalbHOH CHCTEMOW W CHCTEMOW OIICHWBaHHSA II0 pE3yIbTaTaM TeCTUPOBAHUS
YCTaHABIMBAETCS TOCPEACTBOM CIICAYIOIICH TaOIHIIET:

OOBEKT ITokazarenu OreHka YpoBeHn
OLICHKH OLICHUBAHUSA PpE3yNbTaToB
pe3yNIbTaTOB 00yYEHUS 00yJeHHUs
O0yuarommuiics 60 OanyoB U MeHee «HeynoBineTBOpUTETBHO» Huskuit ypoens
74 — 61 damioB «YIOBIIETBOPUTEIIBHOY» IToporosslit ypoBeHb
84 — 75 Gamos «Xoporo» [ToBbIIeHHBI YPOBEHB
100 — 85 6amtoB «OTnuyHO» Bricokuit ypoBeHb

4. Ouenka orBera 00y4YaloLIerocsi Ha BONPOCHI, 3aJady (3aJlaHMe) 3JK3aAMEHALMOHHOro OuJjera,
3a4eTa, KypCcoBOro MpOeKTHPOBAHMS.

OHGHKa OTBCTa 06yqa}0meroc;{ Ha BOIIPOCHI, 3a1a1y (3aHaHI/Ie) 9K3aMCHAIIMUOHHOI'O 6I/IJ'I€Ta, 3a4ycra

DJIeMEHTHI OIICHUBAHMS ConeprkaHue 1Kajbl OlIEHUBAHUS
HeynosnerBopurensH | YAOBIETBOPUTEID Xopomuio OT1nuyHO
He 3auteno 3auTeHo 3auTeHo 3auTeHO
CootBeTcTBHE 0TBeTOB | ITosTHOE 3HaYUTENBHEIC HesnaunreabHbie ITonHoe
(hopMyIHpoBKaM HECOOTBETCTBHE IIO TIOTPEITHOCTH. TTOTPEIIHOCTH. COOTBETCTBHE.

BOIIPOCOB (334aHUIT) | BCeM BOIIPOCAM.

Crpykrypa, [omaoe 3HaYNTENBHOE HesnauntensHoe CooTBeTcTBHE
MIOCJIEIOBATENFHOCTh M | HECOOTBETCTBUE HECOOTBETCTBHE HECOOTBETCTBHE KPUTEPHIO IIPH
JIOTHKA OTBETa. YMEHHUE | KPUTEPHIO. KPUTEPHIO. KPUTEPUIO. OTBETE Ha BCe

YETKO, IIOHSTHO, BOIIPOCHI.

IPaMOTHO M CBOOOHO
usjaratb CBOU MbICIIN

3HaHue HopMaTuBHBIX, |IlonHoe He3HaHME HmeroT mecTo HNmeroT MecTo ITomHoE
MIPABOBBIX JOKYMCHTOB | HOPMATHBHOW U CYIIECTBCHHBIC HECYIIIECTBCHHBIC COOTBETCTBUE
M CHENNAIBHON MIPaBOBOY 0a3bl U VITYIICHUS VIIYIICHUS. | TTAHHOMY KPUTEPHIO
JTUTEPATYPHI CIIEIaIbHOM (He3HaHMe HE3HAaHHUE OTAEIBHBIX | OTBETOB Ha BCE
JTUTEPaTypPhI OoJpInel 9acT U3 | (EIMHUYHBIX) Pa0OT | BOIIPOCHI.

JTOKYMEHTOB 1 W3 YuCIa
CIeaJIbHOM 00s13aTENBHOM
JUTEPATYPHI IO JIUTEPaTypPBhI.
Ha3BaHHIO,

COZIEPKAHHIO U
T.1.).




‘YMeHue yBsA3bIBaTh

YMenue cBsI3aTh

‘YMenue cBs3aTh

YMenue cBsI3aTh

ITonmoe

TEOPHIO C TIPAKTUKOM, TEOPHIO C TIPAKTUKON | BOMPOCH TEOPHH | BOPOCHI TEOPUU U COOTBETCTBUE
B TOM YHCJIC B 00J1aCTH | pabOThI HE Y TIPAKTUKH MPAKTUKH B JIAaHHOMY KPUTEPHIO.
poheCCHOHATIBHOM TIPOSIBIIIETCSI. MIPOSIBIISIETCS OCHOBHOM CnocoOHOCTE
paboThI peaxo. MPOSIBIIAETCSI. HMHTETPUPOBATH
3HaHUS U TMPUBJIEKATh
CBEACHUS U3
Pa3IMYHBIX HAYIHBIX
coep.
KauecTBO 0TBEeTOB Ha Ha Bce OTBETHI HA . JlaHbBI HEMOJIHBIE JlaHbl BepHBIE OTBETHI
JIOITOJIHUTEIIBHEIE JIOITOJIHUTEIIBHBIE 0OJIBIIYIO YacTh OTBETHI HA Ha BCE
BOIIPOCHI BOTIPOCHI JIOTIOJIHUTENBHBIX | JOTIOJIHUTEIBHBIE JIOTIOJIHUTEIIBHBIE
TperoiaBaTessl JaHbl | BOIIPOCOB BOTIPOCKI BOTIPOCHI
HEBEPHBIC OTBETHI. TperoaBaTesst TIpero1aBaTes. TIpero1aBaTes.
JTaHBI HEBEPHO. 2. Jlan oguH
HEBEPHBIN OTBET HA
JIOIIOJIHUTEIIBHEIE
BOTIPOCHI
MpernoaBaTers.

[Tpumeyanue: uTOrOBast OIEHKA (OPMHUPYETCS Kak CpelnHsst apuMeTHdUecKash pe3yJbTaToB 3JIEMEHTOB

OLICHHUBAHMUA.




