MUHUCTEPCTBO OBPA30OBAHMS U HAYKH POCCUMCKOM ®EJIEPAITUNA
DenepanbHOE rOCyIapCTBEHHOE OI0/DKETHOE 00pa30BaTENbHOE YUPEKICHUE
BhICIIEr0 00pa3oBaHHs
«MarsuToropckuii rocyapcTBeHHbIH TexHuYeckuit yausepeurer um. I.M. Hocosay

—

. YTBEP)K,ZIAIO
I[eKaH urcturyTa UENC

gad \ /'Z»/_ VIO Mesun
«g%» ZQ 2016 .

PABOYAS ITPOTPAMMA JJUCHHITIHHBI (MO1YJI5)
DOU3HKA

Hanpasniense noaroToBKH {CneLHalbHOCTE)
22.03.02 Meraniypras

Hanpapnennocts (Mpoduas) nporpavMMer
Metamnyprig 9epHbIX METALIOR

Yporens pricero ofpazopanus ~ faxanaspuar

[TporpamMma NOArOTOBKH — aKaneMuUeckuii aralappuar

DopMa 00yHeH
JaoyHan
HnetHTyT Ecmecmeosnanus v cmandapmusayuu
Kadpenpa Duzuru
Kypc 1.2
MaranToropex

2016,



PaGoyas nporpamma coctapieHa Ha ocuose ®I'OC BO no sanparnensio MoAroTOBKH
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1 lesin OcBOCHUSA TUCHUIIHHBI (MOTYJIA)

[ensimu ocBOeHUSI TUCIUIUTMHBI «Du3HKa» SBISIOTCS OBJIaJeHHE 0a30BBIMH 3HAHUSMU
OCHOBHBIX (PM3NYECKUX 3aKOHOB U METOJIOB KJIACCUYECKOW M COBpPEMEHHOW (PU3UKU Uil yCIIeNI-
HOT0 ()OpMUPOBAHUS U Pa3BUTHUS OOUIETPOPECCHOHAIBHBIX U MPO(ECCHOHATBHBIX KOMIIETEHIIHIA 110
BUJIaM NMPO(eCcCUOHAILHON NEATENILHOCTH B 00JaCTH METAJTypruu, B COOTBETCTBUU C TPEOOBaHUS-
Mu ®I'OC BO u HanpaBineHHOCTHIO (Tipodrtem) OI1

2 MecTO AUCHMIJIMHBI B CTPYKTYype 00pa30oBaTeIbHOI MPOorpaMMsbl NOATOTOBKH 0a-
KajlaBpa

Jucunmmna «®u3nkay BXOAUT B 6a30BYI0 4acTh Oyioka 1 0Opa3oBaTenbHOM MPOTpaMMBI
(51.5.10).

Jis u3ydeHus AUCIUILTAHBI HE0OXO0IMMBI 3HaHUS (YMEHHS, BIaeHus ), CHOPMUPOBAHHEIE
B pe3yJsibTare u3ydeHus aucuuiuinl «Pusuka», «Maremartuka», «Hpopmaruka» Ha 6aze cpen-
Hero (MoJIHOro) od1ero oopazoBaHusl.

3HaHus (YMEHMs, BJIQJICHUS), MOJTYYEHHbIE MPU M3YyYEHUU NAHHOM AMCUUIUIMHBI OyIyT
HEOOXOJUMBI JUII OCBOCHHUSI BCEX E€CTECTBEHHOHAYYHBIX M OOJBIIMHCTBA MPO(ECCHOHATBHBIX
JMCUUILIMH 0a30BOM M BapHMaTUBHOM yacTeil oOpa3zoBaresbHOW mporpammsl: «Temnopusnkay,
«Metamryprudeckasi TersioTexnukay, «llmannpoBanue skcnepumenTa», «MeToasl HcciIenoBa-
HUIl MaTepuagoB M HPOLIECCOBY», «DIEKTPOTEXHUKA U DICKTPOHHUKA», «MeToJpl KOHTPOJI U
aHaJIM3a BEILECTBY.

3 Komnerenunu ody4awmerocsi, gopMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHMILIMHBI M TVIAHUPYeMbIe pPe3yJbTaThl 00yYeHUst

B pesynbrate ocBoeHUs: AMCUMITIUHBI (Moyis) «DPusnka» oOydaromuiics J0KeH obna-
JIaTh CIEAYIOIUMHA KOMIETCHITUSIMU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs
KOMITIETEHIINH

OIIK-4 roToBHOCTBLIO COYETATh TCOPHUIO U IPAKTUKRY LI PCIICHUS WHKCHCPHBIX 3aa4

3Hath — OCHOBHBIC 3aKOHBI (DH3HKU;

CJIEZICTBUS U3 OTHX 3aKOHOB;

—  (DU3MYECKYIO CYIIHOCTH ABJICHHIA U TPOIIECCOB, MPOUCXOSIINX B IPUPOJIE;
(U3MKO-MaTEeMATHYECKUI armapar, MPUMEHSIFOIIUICS ISl OMHCAHHUS 3aKO-
HOB (pu3UKH;

—  METOJIbl aHAITM3a ¥ MOJIEMPOBAHHUS CIIOKHBIX (PU3UUECKUX MIPOIIECCOB;

— METOJbI U MOAXOMABI K TEOPETHYECKOMY U IKCIIEPUMEHTATBHOMY HCCIIE0-
BaHUIO, IPUMEHSIEMbIE B (PU3UKE M PACIPOCTPAHSIONIMECS HA APYTUe 001acTh
3HAHWI

YmeTb — pacno3HaBaTh 3((eKTUBHOE pelieHne OT HeI((PEKTUBHOTO;

— OOBACHATH (BBIABIATH U CTPOUTH) TUIHMYHBIE (PU3MUECKUE MOIENTH IS
OIMCaHMs PeabHBIX MPOIIECCOB,

— BBIOMpATh METOJBI HCCIIEIOBAHUS, C TIOMOIIBIO TPUOOPOB;

— TPHUMEHATh (U3UYECKHE 3aKOHBI M (PH3MKO-MAaTeMaTHUYECKUI ammapar B
npoeCCUOHATLHON JIeATEIbHOCTH; HCIOIb30BaTh MX HAa MEKIUCLHUIUIMHAP-
HOM YPOBHE;

— mpuoOpeTaTh 3HaHUS B 007acTU (PU3HMKH, MPUMEHUMBIE Ul PEILCHUs MH-
KCHEPHBIX 33]ay,
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CTpyKTypHBII

DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS
KOMIIETEHIINHU
— KOPPEKTHO BBbIpaXaTb U apryMEHTHPOBAHHO OOOCHOBBIBATH IOJIOKECHHS
MIpeIMETHOM 00JIaCTH 3HAHMUS.
—  W3MEpSITh PU3NYECKIE BEITUIHHEI.
Bnaznets — HaBBIKAMHU pelieHus: GU3NIeCKuX 3a/1ay;

— HaBBIKAMH pabOTHI C MHPOKUM KPYroM (PU3HUECKUX MPUOOPOB U 000PY/10-
BaHUS;

— cmoco0aMu JIGMOHCTPAIlMK YMEHUS aHATH3UPOBATh TCOPHIO MPU PEIICHUN
WHXCHEPHBIX 3a]1a4;

— METOJaMH MPOBEICHUS PU3NICCKUX U3MEPCHUH, pacueTa BEIMYHH, aHAIU-
3a TIOJTYYCHHBIX JIaHHBIX U HABBIKAMU IUIAHUPOBAHUS HCCIICIOBATEIHCKOTO
nporecca,

— HaBBIKAMH U METOJUKAaMHU 000O0IIEHUS PE3yIbTaTOB 3KCIIEPUMEHTAIbHOM
NS TeIIbHOCTH;

— crmoco0aMu OIIEHWBAHUS 3HAYUMOCTHU U MIPAKTUYECKON MPUTOTHOCTH IOTY-
YCHHBIX PE3yJIbTaTOB;

—  BO3MOKHOCTBIO MEKIUCIUIUTMHAPHOTO MPUMEHEHUsI (PU3MYECKUX 3HAHUIHA;
— OCHOBHBIMHU METOJIaMU (PU3HUYECKUX UCCIICIOBAHUH B TIPOPECCHOHATBHON
o0JacTH, MPaKTHYECKUMHA YMCHHUSIMHA U HAaBBIKAMU MX UCIIOJIB30BaAHUS;

— 1podeCCHOHAIBHBIM S3BIKOM B 001aCTH (PU3HKH,;

— crmocobamu COBCPHICHCTBOBAHUA HpO(beCCI/IOHaJ'ILHLIX 3HaHUH H YMGHI/Iﬁ
IIYTCM HCITIO0JIb30OBAHUA BO3MOKHOCTEH HH(bOpMaHHOHHOﬁ CpCIbl.

ITK-1 cmoco0HO

CTHI0 K aHAJIU3Yy U CUHTE3Y

3HaTh

— OCHOBHBIE 3aKOHBI (PU3HKH;

CJIECTBUS U3 ITUX 3aKOHOB;

(U3MYECKYIO CYLTHOCTD SIBJICHUI U MTPOLIECCOB, MPOUCXOIALINX B IPUPOJIE;
(u3MKO-MaTEMaTUUECKUN ammapar, NPUMEHSIIOIIUNECS ISl ONMCAaHUS 3aKO-
HOB (PU3UKH;

— METOJIbl aHAJIM3a U MOJICIMPOBAHUS CIOXKHBIX (PU3NYECKUX MPOLIECCOB;

— METOABI U MOAXOJbl K TEOPETUUECKOMY U IKCIIEPUMEHTAIBLHOMY HCCIIEN0-
BaHUIO, IPUMEHsAEMbIE B (PU3UKE U PACIIPOCTPAHSIOIINECS Ha Apyrue o0aacTu
3HAHUU

VYmMmern

— pacno3HaBaTh 3QPEKTUBHOE pelIeHne 0T HeAP(HEKTUBHOIO;

— OOBSCHATH (BBIABIATH U CTPOUTH) TUNMHUYHBIE (UINYECKUE MOMAETU IS
OIMCaHUs PealbHBIX MPOIIECCOB,

— BBIOMpATh METO/bI UCCIIEJOBAHUS, C TOMOILBIO TPUOOPOB;

— JenaTh 0OOCHOBaHHBIE BBIBOJIBI 1O pe3yjbTaTaM (pU3MUYECKUX HCCeI0Ba-
HUUI

Bnanets

— TOHATUHHBIM aNmnapaToM,

— HaBBIKAMM AHAJIN3Aa U CHUHTE3a B UCCIIEN0BATEIBCKOMN NEATEIIBHOCTH

— cnoco0aMu JIEMOHCTPAIIMM YMEHUS aHAJTM3UPOBATh TEOPHIO MIPH PEIICHUH
VMH)KEHEPHBIX 3a/1a4;

— MeTOoJaMM IPOBeACHUS PU3NUYECKUX U3MEPEHUH, pacyeTa BeINYHH, aHAIU-
3a MOJIyYEHHBIX JaHHBIX U HaBbIKaMU IUIAHUPOBAHUS HCCIIEIOBATEIBCKOIO
rporecca,

— HaBBIKAMU U METOJIMKAaMHU 0000ILEHHS pe3yabTaTOB KCIIEPUMEHTAIbHON
NEeATEIbHOCTH;

— crmocobamu OLICHUBaHUs 3HAYNMOCTHU U HpaKTH‘IeCKOfI IIPUTrOAHOCTH IOy~
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CTpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

YEHHBIX PE3YJIbTATOB;

—  BO3MOKHOCTBIO MEKIMCUUIUIMHAPHOTO MPUMEHEHHS (PU3NIECKUX 3HAHMIA;
— OCHOBHBIMH METOJIaMH (PU3HUECKUX UCCIIEIOBAHUN B TIPO(PECCHOHATBHOM
00J1aCTH, IPAKTUYECKUMU YMEHHUSIMH U HABBIKAMH UX MCIOJIb30BAHUS;

— cnocobaMu COBEPUICHCTBOBaHMSA MPO(MECCHOHANBHBIX 3HAHUN M YMEHUH
MyTEM HCIOJIb30BaHMsI BO3MOXKHOCTEH MH(POPMAIIMOHHOMN CPEIbL.

IIK-3 roToBHOCTBIO HCIOJIB30BATh (PU3UKO-MATEMATHYECKHUI aNlNapar AJisl pelieHus 3a-
a4, BOSHMKAKIIKUX B X0/1€ NPo(ecCHOHAIBLHOM 1eITeJIbHOCTH

3narb — OCHOBHbIE 3aKOHBI (PU3UKU;
— CIEACTBHSI U3 3TUX 3aKOHOB;
—  (U3NYECKYIO CYIIHOCTH SIBJICHUI U IPOLECCOB, MPOUCXOSAIINX B IPUPO/IE;
— (u3MKO-MaTeMaTUYECKUI anmapar, IPUMEHSIOMUNCS i1 OMUCAHUS 3aKO-
HOB (DU3UKH;
— METOJIbl aHAJIM3a U MOJICIIMPOBAHUS CJIOXKHBIX (PU3NYECKHUX TPOLIECCOB;
— METOJBl U TOJXOMbI K TEOPETHUECKOMY M JKCIIEPUMEHTAILHOMY HCCIIEI0-
BaHUIO, IPUMEHsIEMbIE B (PU3UKE U PACIIPOCTPAHSIONINECS Ha APyrue o0JacTH
3HaAHUHI

Ymernb — pacno3HaBath 3 PeKTHBHOE penieHre oT Hedh(HEKTUBHOTO;
— OOBICHATH (BBIABIATH M CTPOUTH) TUIMHUYHBIE (U3UYECKUE MOMACTU IS
OIMCaHUS PeaNbHBIX MPOIIECCOB,
— BBIOMpATh METO/BI HCCIIEJOBAHUS, C TOMOIIBIO TPUOOPOB;
— TMpUMEHATh (U3HYECKHEe 3aKOHBI U (U3UKO-MaTeMAaTUYECKUH ammapar B
npodeccHoHabHON JeSTENbHOCTH; HCIIONBb30BaTh MX Ha MEXIUCIUIUIMHAP-
HOM ypOBHE;
— mnpuoOpeTarh 3HAHUS B 00nacTu (PU3MKK, TPUMEHUMBIE JJIs PEIICHUsS HH-
KEHEPHBIX 33]1aY;
— KOPPEKTHO BBIpaXAaThb M apryMEHTHPOBAHHO OOOCHOBBIBATH ITOJIOKEHUS
MpeAMETHOM 00IaCTH 3HAHUS.
—  HU3MepsITh PU3NYECKHE BETUYHHBI.

Bnagers — HaBBIKAMHU pelleHus: GU3NIECKuX 3a/1a4;

— HaBBIKaMH pabOTHI C MHUPOKUM KPYroM pU3HUYECKUX MPUOOPOB U 000pya0-
BaHU,

— cmoco0aMu IEMOHCTPAIlMK YMEHUsS aHATU3UPOBATh TEOPHIO MPU PEIICHUU
WHXEHEPHBIX 33124,

— METOJIaMH MPOBeJeHUs (PU3NUECKUX U3MEPEHU, pacueTa BeJIMYnH, aHAIH-
3a MOJIYYEeHHBIX JaHHBIX U HABBIKAMU TIAHUPOBAHUS UCCIIEIOBATEIHCKOTO
mporiecca;

— HaBBIKAMH M METOJUKAMH 000OIIEHUs pe3yIbTaTOB IKCIIEPUMEHTAILHOM
JIEATEIIbHOCTH;

— cmoco0aMu OIIEHUBAHMS 3HAYMMOCTH M NMPAKTHYECKOU MPUTOTHOCTH TIOJTY-
YEHHBIX PE3YJIHTATOB;

— BO3MOKHOCTHIO MEKIUCIUILIMHAPHOTO IPUMEHEHUsT (PU3UUECKUX 3HAHUMH;
— OCHOBHBIMHU METOJIaMU (PU3UUYECKUX UCCIEIOBAaHUI B MPOPECCHOHATHHON
00J1aCTH, TPAKTUICCKUMH YMEHUSMH U HaBbIKAMHU X MCIIOJIb30BaHMS;

— TpoeCCHOHAIBHBIM SI3BIKOM B 001aCTH (PU3HKH;

— crnoco0aMu COBEpIICHCTBOBAaHUSA MPO(EecCHOHANBHBIX 3HAHUW W yMEHUU
MyTE€M HCIOJIb30BAHUS BO3MOKHOCTEI MH(MOPMAIIMOHHOM Cpebl.
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CTpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

ITK-4 roToBHOCTBIO HCIIOJIL30BATH OCHOBHbIE MOHATHUSA, 3AKOHbI 1 MOJI¢JIX TEPMOAUHAMMU-
KH, XMMHYeCKOi KHHECTUKH, IIEPEHOCA TEIlJIa U MAaCChbl

3HaTh

— OCHOBHBIE 3aKOHBI TEPMOJAVHAMUKH;

— CIIEACTBHA U3 OTUX 3aKOHOB;

—  (usHUEeCKyIO CYITHOCTh SIBJICHUH M MPOLECCOB, MPOUCXOISMIIUX B MPOLEC-
cax TepMOAMHAMUKH, [IEPEHOCA TEILJIa U MaCCHI;

— (usuko-maTeMaTHUECKUI anmapar, IPUMEHSIOIMICS Ul ONMCAaHUs 3aKO-
HOB T€PMOJIMHAMUKU;

— METOJIbl aHAJIM3a U MOJICIIMPOBAHUS CJIOKHBIX (PU3NYECKHUX IPOLIECCOB;

— METOJBI U MOAXOAbl K TEOPETUYECKOMY U IKCIIEPUMEHTAIBHOMY HCCIIEN0-
BAHMIO, IPUMEHSIEMBIE B TEPMOJMHAMHUKE

YmMmern

— TPHUMEHATH (PU3UYECKUE 3aKOHBI M (PH3UKO-MATEeMaTHUECKUH ammapar mpu
pEIIeHNH 3a71a4 B 00JIaCTH TePMOTUHAMUKY;

— [puoOpeTaTh 3HaHUS B 00JacTU (DU3HMKH, IPUMEHUMBIC I PCIICHHUS WH-
’KCHEPHBIX 3a]1ay;

— KOPPCKTHO BLIpaAXaTb W apryMmCHTHUPOBAHHO 000CHOBBIBATH ITOJIOKEHUSI
MpeAMETHOM 00IaCTH 3HAHUS.

—  H3MepSITh (PU3NYCCKHUE BEIINIHHBI.

Brnaners

— HaBBIKAMH PEUICHUS TEPMOJIUHAMUYECKHUX 3a7a4;
— HaBBIKAMH PabOTHI C IMUPOKUM KPYTOM MPUOOPOB B 00OPYAOBAHHUS, HC-
MOJIb3YEMOT0 TPU UCCIIEIOBAHUH TTPOLIECCOB TEPMOJIMHAMUKHU, TIEPEHOCA TETIa
M MaccCBhl;

— HaBBIKAMH M METOJUKAMH 0000IIEHUs pe3yIbTaTOB IKCIIEPUMEHTAILHOMN
JESITENNLHOCTH;

— crmoco0aMu OlIEHWBAaHUS 3HAYUMOCTHU U MPAKTUYECKON MPUTOAHOCTH MOTY-
YEHHBIX PE3YJIHTATOB;

- HpO(I)eCCI/IOHaJ'IBHBIM SI3BIKOM B 00JIaCTH TCPMOJUHAMUKH,




4 CTpyKTYypa M coJeprKaHue TUCHUIINHBI (MOIYJIs1)

OO0mmas TpyA0eMKOCTh TUCHUIUTHHBI cocTaBisier 10 3adeTHbix eaunull 360 aka. 4acoB, B TOM YHCIIE:

— KOHTakTHas pabora — 47,3/611 akaz. 4acos:

— ayauropHas — 40 akaj. 4acos;
— BHeayauTOpHas — 7,3 aKaj. 4acoB

— caMocTosTenbHas padora — 295,3 akaj. Jyacos;

— TMOATOTOBKA K 3k3aMeHy — 17,4 akan. yaca

1
AyauTopHas s ’g a%
KOHTaKTHas pabota % 9 T OE
o
B aKaJl. yacax N ®opma TeKylero KOHTpOJIsA % £ 4
Paznen/ Tema 2 ( ) B Bun camocrositenbHOR p ym p 2 5o
> S yCIIEBa€MOCTH U e 2
JVCIUATUTHHBI & TN & = paboThI . )
§ 2| EE 3 MPOMEKYTOUYHOH aTTeCTalluU 58 E
= | 25|88 &2 = 2
2 e F| ¥ = S © 2
o |gZ| &35 sE g ¥
R =S8 ES < 2 S
o '© R~
1. MexaHuka 1
1.1. KunemaTuka u aAuHamMuka nocrynarenb-| 1 2 1 0,5 (20 - [logroroBka k mabopaTopHbIM H |- 1abopatopHas padora Ne 1 - |OIIK-4 —
HOTO U BPAIIAaTEIbHOI0 JIBM)KEHUS NPaKTUYECKUM 3aHATHIM; - KOHTpoJibHast pabota Ne 1 3)6
1.2. 3aKoHBI COXpaHEHUsI B MEXaHUKE 1 1 2/11 | 0,3 |18 - [IpopaboTka nexiui, TIK-1 —
- CaMoCTOSTETbHOE U3yUYCHHE 3)6
1.3. Mexanuueckue KoieOaH!us U BOJIHbI 1 1 0,2 18,9 yUeGHOI 1 HAYUHO THTEPATYPHL [IK-3 - 3y6
- Pabora ¢ anekTpoHHBIMH yueo- 1IK-4 - 3y8
HUKaMH,
- Pemuenne uHAMBHAYyaIbHOU
KOHTpPOJIbHOU paboThl Ne 1
Hroro mo pazneny 1 4 3/11 1 (56,9
2. DIEKTPOMarHeTu3M 1
2.1. DnexkTpuyeckoe 1mojie B Bakyyme U B Be-| 1 1 0,2 |14 - IloaroroBka k JabopaTOpHBIM U |- 1aboparopHas padota Ne 24 |OI1K-4 —
IECTBE MIPAKTUYECKUM 3aHSITHSIM, - maboparopnas padota Ne 28 |3y8




AynuropHas g = oS
KOHTaKTHas pabota = § = =
Passien/ Tema 3 (B akan. yacax) E ; BiT cAMOCTOTENBHO dopMa TeKyIIero KOHTPOJIs g % =
> o 3 YCIIEBAEMOCTH U > s 8
JTUCIUTLTAHBI < | o w & = paboThI . 2 g o
E § s == S a OPOMEKYTOUYHOHM aTTeCTalluU 5 5 ;
535|235 88 = 2
= | E8| 28| 2 S S
@)
2.2. IToCTOSIHHBIN JEKTPUICCKUNA TOK 1 1 |2/11| 0,3 |14 - [IpopaboTka nexui; - KOHTpoJbHas padora Ne 1 |/TK-1 —
- CaMOCTOSITENIHOE U3yUYEHHE 36
2.3. MaruuTtHoe 110JI€ B BaKyyM€ U B BCIIC- 1 1 1 0,2 14 yqe6H0f/'1 u HaquOﬁ JIATEPATYPHI; TIK-3 - 38
CTBC - Pabora ¢ anmexkTpoHHBIME yueO- 1IK-4 - 3y6
2.4. DiekTpoMarHuTHas WHIYKIUs. Onek-| 1 1 2 0,3 |14,9 HUKAMH
TPHUUICCKUC KOJ'I668.HI/IH nu HepeMeHHLIfI TOK - PGHIGHI/IC I/IHI[HBHIIyaJILHOfl
KOHTPOJIbHON paboThl Nel
Uroro no pazneny 1 4 511 1 |56,9
Hroro no xypcey 1 8 |82 | 2 |113,8 IK3aMeH
3. MonekynsapHas ¢usnka U TEpMOANHAMHKA | 2
3.1. MonekyIsipHO-KHHETHYECKAst TEOPHS 2 1 1 0,1 20 - [lonroroBka K J1abopaTopHBIM U |- JabopaTopHas padora Ne 14 |OIIK-4 —
3.2, TepmoauHaMmKa 5 15 |2.5/111 04 55 HIIZIaKTI/I‘{eCKI/IM 3aH51T£/1.;1M; - KOHTpOJbHas pabota Ne 2 (38
- [IpopaboTka nekiui, TIK-1 -
- CaMoCTOSTETbHOE U3yUCHHE 3)8
yueOHOW U HayYHOU JIUTEepaTyphl; IIK-3 - 3y8
- Pabora ¢ anekTpoHHBIMH yueo- 1IK-4 - 3y8
HUKAMH;
- Pemuenne uHAMBHAYyaIbHOU
KOHTPOJIbHOU paboThl Ne 2
Uroro no pazneny 2 25 [3,5/1U| 0,5 45
4. BonHoBas onTHKa 2




AynutopHas g g J_En
KOHTaKTHas pabota % 9 T OE
Passien/ Tema 3 (B akaj. yacax) E ; BiT cAMOCTOTENBHO dopma TeKyIIero KOHTPOJIs g % =
> S s yCIIEBa€MOCTH U S
T CLIUTUTMHBI & | o w & = paboThI . )
E § = == S 2 OPOMEKYTOUYHOHM aTTeCTalluU 5 5 ;
= ™ =5 ™ S Ye) A
4.1. DneKTpOMarHuTHbIE BOJHbI 2 0,5 05 | 01 10,5 |- [loaroroBka k nabopaTopHBIM U |- 1abopaTopHas padota Ne 34 |OIIK-4 —
MPAKTUYECKUM 3aHATUSIM, - KOHTpoJIbHAs pabota Ne 2 |3y8
4.2. Untepdepentus u audpakaus cBeTo-| 2 3 |31 | 04 35 - IIpopaGoTKa JTeKIHuii; TIK-1 —
BBIX BOJIH - CaMOCTOSITETHHOE U3yUCHHE 3)6
yueOHOI U HAyYHOU JTUTEPaATYPHI; 1IK-3 - 3y8
- Pabora ¢ anmexkTpoHHBIME yueO- 1IK-4 - 3y6
HUKaMH,
- Pemenne naauBuayanpsHON
KOHTPOJIbHOHN paboTs! Ne 2
Hroro mo paszneny 2 | 35 [351U| 05 45,5 Texkymuii KOHTPOJIb yCIIeBae-
MOCTH
5. KBanToBas pusuka 2
5.1. KBanToBas ontuka 2 1 0,3 25 - IloaroroBka k 1a00paTOPHBIM H| - KOHTposbHas padota Ne 2 |OI1IK-4 —
MPAKTUYECKUM 3aHATHSM; 3)6
5.2. DnieMeHThl KBAHTOBOM MEXaHUKU 2 1 |151U1| 0,2 20 - ITpopaGoTKa JIeKIHii; - naboparopHas pabota Ne 42 | [7K-1 —
- CaMOCTOATENHHOE H3yUCHNE - KOHTpOJIBHAs paboTa Ne 2 |3y
y4eOHOI 1 Hay4HOMH JUTEpaTyphl; 1IK-3 - 3y8
- Pabota ¢ anekTpoHHBIMU y4eO- IIK-4 - 3y8
HUKaMH,
- Pemennie nHAMBUAYaIbHON
KOHTPOJIbHOU paboThl Ne 2
Hroro o pazneny 2 2 |1,5/11| 0,5 45
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AynutopHas g g a%
KOHTaKTHas pabota % 9 T OE
T 5
B aKajJ. yacax N o K K =it
Paznen/ rema 2 ( A ) E g Bua camocrositensHOM OpMa TEKYIICTO KOHTPOJIA g o
> U YCIIEBAEMOCTH U > s 8
T CLIUTUTMHBI & . : & = paboThI . )
= § 5| ZE S IIPOMEXKYTOYHOU aTTeCTAUN 5 = ;
5 S E| &= S = =g
2 S 3| a3 =) Q
SO E2 §¢ =
6. AToMHas U sepHas pu3uka 2
6.1. ®dusuka atoma 2 1 |151U4| 0,2 15 - IloaroroBka x mabopaTOpHBIM U |- TaboparopHas padora Ne 42 |OI1K-4 —
MPAKTUYECKUM 3aHATUSIM, - KOHTposibHAst pabota Ne 2 |3y8
6.2. ®u3MKa aTOMHOTO SIpa 2 1 0,3 30 - [IpopaboTka sekuuni; - KOHTpOsbHast padora Ne 2 |[IK-1 -
- CaMOCTOSITENIbHOE U3yUYEHHE 36
yueOHOI U HAyYHOU JTUTEPaATYPHI; 1IK-3 - 3y8
- Pabota ¢ anekTpoHHBIMU y4eO- 1IK-4 - 3y8
HUKaMH,
- Pemenne nHauBHyanbHOM
KOHTPOJIbHOH paboTs! Ne 2
Uroro no pazneny 2 2 |1,5/11| 0,5 45
Hroro no xypcey 2 (10/4M1|10/41| 2 181,5 IK3aMeH
HToro mo tucuuiimHe 1,2 |18/6H|18/61A| 4 295,3
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5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHJIOB y4eOHOU paboThl Hanbosee d3(hPeKTUBHBIC Pe3yiIbTa-
Thl OCBOEHUS TUCIUIUINHBI «DU3HKa» MAI0T TPaAUIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH, UH-
TEPAKTUBHBIE TEXHOJIOTUH, HHPOPMAIIMOHHO-KOMMYHHUKALIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIO-
TUH.

1. TpagunuoHHble o0pa3oBaTe/ibHbIe TEXHOJOTMH OPUEHTHUPYIOTCS Ha OPraHU3AIIUIO
00pa30BaTeNbHOTO Ipolecca, MPEANOIaralyo IpsMyl0 TPaHCIALNIO 3HaHUN OT NpernojaBa-
TeNsl K CTYINEHTY (MPEUMYUIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WJUTIOCTPATHUBHBIX METO/I0B
oOyueHust). YueOHast AEATEIbHOCTh CTYJIEHTa HOCHT B TaKUX YCJIOBHUSX, KaK MPaBHJIO, PEMPO-
JTYKTUBHBINA XapakTep.

@DopMbl yUeOHBIX 3aHATHIA € HCIOJIb30BAHUEM TPAANIMOHHBIX TEXHOJIOTHIA:

HNudopmaninonHasi JeKUUs— MOCIeI0BaTEIbHOE M3JI0KEHHE MaTepuaia B JAUCHUIIIMHAP-
HOU JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOATbHBIMU CPEACTBAMU (MOHOJIOT TPEMo-
JlaBaTes).

Cemunap — Oecena mpemnojaaBaTelisi U CTYJIEHTOB, 00CYXKIECHUE 3apaHee MOIr0TOBIEHHBIX
COOOIIIEHUH IO KaKJOMY BOIPOCY TIaHA 3aHATHUS C €IUHBIM JIJIS BCEX MEpPEeYyHEM PEeKOMEHIye-
MO 00513aTEIbHON U IOTIOJTHUTEIbHON JIUTEPATYPHI.

[TpakTrdeckoe 3aHATHE, MOCBSIIEHHOE OCBOCGHUIO KOHKPETHBIX YMEHUW M HABBIKOB IO
IPEJIOKEHHOMY aJITOPUTMY.

JlaboparopHas paboTa — opranuzanus yueOHOH padOThI C pealbHBIMH MaTEePUAIBLHBIMUA U
MH(OPMALMOHHBIMU OOBEKTaMH, SKCIIEPUMEHTaJIbHAs padoTa C aHAJIOTOBBIMH MOJEISIMHU pe-
ANbHBIX 0OBEKTOB.

3. NHTepaKkTHBHbIE TEXHOJOTHHM — OpraHu3anus o0pa30BaTEILHOTO MPOIEcca, KOTopas
IpeJrnoiiaraeT akTUBHOE U HEJNMHEWHOE B3aMMOJCHCTBHE BCEX YYACTHHUKOB, HOCTHIKCHHE Ha
ATON OCHOBE JINYHOCTHO 3HaYMMOTIO /ISl HUX o0pa3oBaTeNnbHOro pesyiabTaTta. Hapsay co crnenu-
AMU3UPOBAHHBIMHU TEXHOJOTHUSMHU TAKOTO POJAA MPUHIUI WHTEPAKTHBHOCTU MPOCICKUBAETCS B
OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOIOIUH. IHTEpakTHBHOCTH MO/Apa3yMeBaeT
CyOBbeKT-CyObEeKTHbIE OTHOILEHHS B X0Jie 00pa30oBaTeIbHOIO Mpoliecca U, Kak CleAcTBUe, Gop-
MHPOBaHUE CaMOPa3BUBAIONIEHCS HHYOPMAITMOHHO-PECYPCHON CPEJIbI.

@opMbl y4eOHBIX 3aHATHH € MCNOJIb30BaHHEM CHENHATU3NPOBAHHBIX UHTEPAKTHB-
HbIX TEXHOJIOTHi:

Jlexius «oOpaTHOM CBSI3U» — JEKIUS—TIPOBOKAIUS (M3JI0KEHHE MaTepuala C 3apaHee 3a-
MJIAHUPOBAHHBIMH OIITMOKAMU ), JIEKITUsI-Oece1a, JTEKIU-TUCKYCCHSL.

CemuHap-1ucKyccusi — KOJJIEKTUBHOE 00CYX/I€HHE KaKOro-Inbo CIOpHOTro BOMpoca, Mpo-
0JieMBbl, BBISIBIEHHE MHEHUM B TpyIine (MEXIpyHnIoBOM HAJIOT, TUCKYCCUS KaK CIIOP-IHaJIor).

4. UudopManmoHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTe/ibHbIe TEXHOJOTHU — OpTaHH-
3anus o0pa3oBaTeNIbHOTO Ipollecca, OCHOBaHHAs Ha MPUMEHEHUHU CHEeNMaTU3UPOBAHHBIX MPO-
TPaMMHBIX CpeJl U TEXHUYECKHUX CPECTB padOThI ¢ MH(OpMALIUEH.

®opMbl Yy4EOHBIX 3aHATUM C HCIOJIB30BAHHEM HWH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3zyanusanus — HU3JI0KEHHUE COJEpKaHUS COMPOBOXKIACTCS Ipe3eHTaluei (xae-
MOHCTpaIMel y4eOHbIX MaTepHalioB, IPEICTABICHHBIX B PA3IMUYHBIX 3HAKOBBIX CHCTEMaX, B T.U.
WUTIOCTPATUBHBIX, IpaUUECcKuX, ayIno- U BUJIEOMATEPHAIIOB).

[TpakTudeckoe 3aHsATHE B (hOpME MPE3CHTALUN — MIPEJICTABICHHIE PEe3yIbTaTOB MPOSKTHON
WIM HCCIIEI0BATENbCKONW JEATENBHOCTH C HMCIOIb30BAaHUEM CIIEHAIN3UPOBAHHBIX MPOrpaMM-
HBIX CpPENl.



6 YueOHO-MeTOIMYeCKOEe 00ecleyeHne CaMOCTOSITeIbHOM padoThl 00y4YarOLIUXCsl

[To muctumnnae «®u3ukay MpeaycCMOTPeHAa BHEAYIUTOPHAs CaMOCTOSATENbHas pabora
o0yyJarouuxcs.

BHeaynutopHasi caMmocTosiTelIbHAsT paboTa 00ydJaronmMxcsi BKIOYAeT B ce0sl: popaboTKy
JCKIIMOHHOTO MaTepuaia, M3y4eHHE JUTEpaTypbl MO COOTBETCTBYIOIIEMY pasJeily; pelicHHe
WH/IMBUYAJIbHBIX KOHTPOJIBHBIX Pa0OT, MOATOTOBKY K BBIIIOJHEHUIO JTa00paTOPHBIX padoT, 1Mo /1-
TOTOBKY K OTUETY 1O TaOOPaTOpPHBIM paboTaM.

Ilpumepnvie unoueudyanvHsle KOHMPObHBIE PAOOMBL

1 xype
KonTpoasnas padora Ne 1 «MexaHuka. DjieKTPpOMarHeTu3sM»

1. Touka apwwkercs B iockoctd XOY mo 3akony: X=10coswt; y=10(1-sinwt). Haiitu
yTh, MPOWICHHBIA TEIIOM 32 2C; YroJ MEXIYy BEKTOpaMU CKOPOCTH V U YCKOpPEHUS a; TPACKTO-
puto amwxenus y=F(X).

2. Ha rmaakoil HaKJIOHHOM MJI0CKOCTH, cocTaBistonieit yroa o = 30°
C TOPU30HTOM, HAXOJUTCS KaTyIlIKa C HUTKOM, CBOOOIHBINA KOHELl KOTOPOii
YKpEeIUIEH, KaK [M0Ka3aHo Ha pucyHke. Macca katymku m = 200 r, e€ mo-
MEHT MHEpLMH OTHOCHMTENBbHO cobcTBeHHOM ocu | = 0,45 r-m2, pamumyc
HAaMOTaHHOTO cJ0d HUTOK I = 3 cMm. HallTu yckopeHue Oocu KaTyIKH.

3. IInatrdopma ¢ neckom ob1eit Mmaccoit M = 2 T CTOUT Ha peib- GT
cax Ha TOPU30HTAIBHOM y4dacTKe IyTH. B mecok monagaer cHapsij Mac-
coil m = 8 kr u 3actpeBaeT B HEM. [IpeHeOperas TpeHUuEM, ONPEIETUTh,
C KaKoM CKOpOCTbIO OyAeT IBHUraThcs Iiargopma, €ciii B MOMEHT I1O- >
najlaHusl CKOpoCTh cHapsiia L = 450 M/c, a €€ HANPABIICHUE — CBEPXY  Titiiiim it i it
BHU3 oA o = 30° K TOPU30OHTY.

4. Ha nByx O€CKOHEUHBIX MapauIeNbHBIX MJIOCKOCTSX PABHOMEPHO pactpeesieHbl 3apsiibl
C TIOBEPXHOCTHBIMH IUIOTHOCTSIMHU G1 U G2.ONpenenuTh HANPSHKEHHOCTD AJIEKTPUYECKOTO TOJIS:
MEXy TJIOCKOCTSIMU; BHE TuIockocTei. IlocTpouTh rpaduk M3MeHEHHs] HANPSKEHHOCTH OIS
BJIOJIb JIMHUU, TIEPIICHANKYISIpHON TuiacTuHaM. [IpuHsaTh 61=0, 62=—20C, T1e 6=20uKi1/M?.

5. JIBa xonaeHcaropa 31eKTpoeMKOCTAMU C1=3 MKD® u C=6 Mk®D coearHEHBI MEXAY CO-
60if u npucoenurensl k 6atapee ¢ DJIC E=120 B. Onpenenuts 3apsasl KOHICHCATOPOB U pa3-
HOcTh moTeHIanoB U u Uz Mexay ux oOKIIagKaMu, €Clid KOHJIEHCATOPhl COeNUHEHBI: 1) ma-
pajIeIbHO, 2) TOCIE0BATENBHO.

6. [To mByM OECKOHEYHO JJTUMHHBIM TPSMBIM MApaUICITBHBIM MPOBOAaM TeKyT TokH 11=20A
u 1o)=30A B onHOM HampaiieHHH. PaccTtossHue Mexy npoBogamu d=10 cMm. Berauciauts WHIyK-
10 B MarHUTHOTO TOJIS B TOYKE, YAIGHHOW OT 00OMX IPOBOJIOB HA OJIMHAKOBOE PACCTOSIHHE I
=10 cm.

2 Kypc

KonTpouabnasi padora Ne 2 «Monekyasipasi ¢pusnka u tepMoguHamuka. Onruka.
KBanToBasi, aToMHasi U siiepHast pusuka»
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1. IIpn HarpeBaHuu v =1 KMOJIb JBYXaTOMHOI'O I'a3a €ro TEPMOJAMHAMUYECKAs TEMIIEPATy-
pa yBenmuuuBaetrca ot T1 go Tz = 1,5 Ti. Hailtu usmenenue AS 5>HTpoONHM, €CIU HarpeBaHUe
MPOUCXOAUT U30XOPUUECKHU.

2. OnpenenuTh IAIUHY BOJHBI CBETA, MAJAIONIET0 HA TUGPAKIIMOHHYIO PEHIETKY, Ha Kak-
JBIA MIULTUMETP KOoTopoi HaHeceHo n=400 mrpuxoB. CrieKTp HaOMIOaeTCs Ha dKpaHe, paco-
JIO)KEHHOM Ha paccTosiHuu 1=25 cM ot pemieTku. PaccrosiHue Ha 3KpaHe MEXIy TPETbUMH MaK-
CHMYMaMHU CJIEBa U CIIpaBa OT UEHTpaIbHOro AX=27,4 cMm.

3. JIBa HMKOJISL PACIOIOKEHBI TAK, YTO YTOJ MEXK/y UX INIABHBIMH IUIOCKOCTSMHU COCTaBIIS-
eT ¢=60°. Bo CKOJNBKO pa3 YMEHBUIMTCS WHTEHCUBHOCTh €CTECTBEHHOT'O CBeTa lo Mpu MpOXOXK-
neHuu yepes 06a Hukoist. Koaduiment nornomenns cBeta B KaxaoM Hukoie k=0,05.

4. ®otoaddexT mpoucxoaut noj AercTBreM uzydenus ¢ A = 0,09mxm. Onpenenuts padbo-
Ty BBIXOJIa 3JICKTPOHOB M3 METalIa, €ClIM (OTOTOK MPEKpaIIacTcs MpH 3aep KUBaIOIIEeii pa3HO-
ctu notennuanos U; = 3,8B.

5. Ilpu xako# ckopoct V 3JIEKTPOHA €ro JIeOpoiliieBcKas UTMHA BOJIHBI OyIeT paBHa: 1)
650 uMm, 2) 3 mM?

23
6. OHpe,I[eJ'II/ITC OHEPIruro CBA3U IJIA AApa aToMa 11 Na

Ilepeuenv nadopamopnuix padom

1 kypc

Ne 1 «[IpumeHeHNE 3aKOHOB COXpaHEHMS ISl ONIPENIEIEHHUS] CKOPOCTH TOJIETA ITYJIH

Ne 24 «Pacmmpenue npezena u3MepeHus aMIepMeTpa MOCTOSHHOTO TOKa»

Ne 28 «Onpenenenrie MHIYKTUBHOCTU KAaTYIIKW U MarHUTHOW MPOHUIIAEMOCTH (heppomar-
HUTHOTO TEJNa»

2 Kypc

Ne 14 «Onpenenenne nokazarens aguadbars merogoM Knemana u Jlezopmar

Ne 34 «Onpenenenue JUIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK AU(PPAKIIMOHHON perieT-
KN»

Ne 42 «Onpenenenue riaBHbIX KBAHTOBBIX YHCEN BO30YKAEHHBIX COCTOSHUN aToMa BOJIO-

pojia»
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7 OueHoYHbIE CPeACTBA IJIsl IPOBEeHUs POMEKYTOYHOM aTTeCTAlluU

a) [lnanupyembie pe3yJbTaThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEIEHUs MPOMEKYTOYHOM aTTeCTAllUN !

CTpyKTypHBIii
JJIEMEHT
KOMIETEHINH

[Inanupyembie pe3ysbTaThl 00yUCHUS

OneHouHbIE CpECTBA

OIIK-4 roTOBHOCTHI0 COYETATH TEOPHIO M NPAKTUKY /LISl pellIeHUs] HHKEHEePHBIX 32124

3HaTh

— OCHOBHBIE 3aKOHbI (PU3HKH;

— CIEACTBUS U3 3THUX 3aKOHOB;

— (U3MYECKYI0 CYLIHOCTb SIBIEHMM M MpPO-
LIECCOB, IPOUCXOAIIMNX B IPUPO/IE;

— (u3uKo-MaTeMaTHUYECKHIl ammapaT, HpU-
MEHSIFOILMICS JUIsl OMMCAHUS 3aKOHOB (DU3UKHY;
— MeToJbl aHAJIW3a U MOJEIUPOBAHUS CIOXK-
HBIX (PU3UYECKUX MPOLIECCOB;

— MeTOoAbl U MOIXOAbl K TEOPETHUYECKOMY M
DKCIEPUMEHTAJIbHOMY HCCIIEIOBaHUIO, IpH-
MeHsieMble B (PM3HMKE U PaCIpOCTPAHSIOMINECS
Ha JIpyrue o0JIacTH 3HaHUH

Ilepeuens meopemuueckux 6onpocoe K IK3ameny
1 kype

1. Kunemaruka nocrtynatesbHoro asmxenus. Cucrema orcuera. [lonstue paaunyc-BekTopa,
CpeIHEN U MTHOBEHHOM CKOPOCTH U YCKOPEHHUS.

2. O6parHas 3a1aua MexaHuKu. HaxoxxeHue nepemelieHus Tejia u NpoilIeHHOro myTH.
HavanpHeie ycroBus.

3. JIBM>KEHHE N0 OKPYKHOCTU. YTOJI TOBOPOTA, YIJI0Basi CKOPOCTh U YIJIOBOE YCKOPEHUE.
CBs13b YIVIOBBIX U JINHEWHBIX BEJIMYHH.

4. KpuBonuneitHoe nBmkeHue. TaHTeHITHaIbHOE U HOpMalibHOE yckopeHue. [lomHoe yckope-
HHUE. YTOI MEXAY CKOPOCTBIO U YCKOPEHUEM.

5. Ilonsarue cunbl 1 Macesl Tena. [punuun cynepnosunuu. 3akonsl Herotona.

6. Mmnynbc Tena. OCHOBHOM 3aKOH IMHAMUKH [TOCTYNATENbHOIO ABMKeHUs. [[puMenenne oc-
HOBHOTI'O 3aKOHA JTMHAMUKH.

7. MOMEHT UMITyJIbCa U MOMEHT CHUJIbI OTHOCUTENIBHO TOUKU. OCHOBHOE YpaBHEHHE JUHAMUKU
BpalaTEIbHOTO JIBHKCHHUS.

8. BpaiieHue BOKpYr HEMOABHKHON 0c. MOMEHT MHEPIIMM MAaTEpUAIBHON TOUYKHU U TBEPAOIO
Tena.

9. Pacyer MOMEHTOB HHEpLUMH NPOCThIX Teil. Teopema Ll telinepa.

10. 3aKOHBI COXpaHEHMS B MEXaHUKE. 3aMKHYTasl CUCTEMA. 3AKOH COXPaHEHUS UMITYJIbCA.

11. Mexanuueckas pabora. Kunernueckast s3Heprus nocTynareiabHOro JIBmxeHus. Teopema o
KUHETHUYECKON SHEPIUHU.

12. 3akOHBI COXpaHEHUS NPU BpallaTEIbHOM JBIKEHNU. KuHeTnueckas sHEprus BpalaTellb-
HOTO JIBW)KEHUS. 3aKOH COXPaHEHUsI MOMEHTA UMITYJIbCa.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

13. KoncepBatuBHble cuiibl. [loTeHIIManbHas 3Heprus. 3aKOH COXpaHEHUs IOJIHOM MeXxaHu4Ye-
CKOM DHEPIHUU.

14. 'apmoHnYeckue KojaebaHus. Y paBHEHHUE TAPMOHUYECKUX KOJieOaHUi. AMIUTHTY/Ia, 4acTOTa
Y HavaJbHas Qasa.

15. DHeprus rapMoHUYeCcKuX Konebanuil. Marematndeckuii U PU3NUECKHU MaSTHUKH.

16. DnekTpocTaTUYecKoe nojie. DIESKTPUUECKUM 3apsl U ero cBorcTBa. 3akoH Kyrona.

17. HanpsizkeHHOCTh 3JIEKTPOCTaTUYECKOro moJisd. [IpuHIun cynepno3uiuu sl TUCKPEeTHOTO U
HEIPEPBIBHOIO paclpeiesieHus 3apsii0B.

18. PaboTa 37eKTpOCTaTHYECKOTO MOJIS MO MEPEMEIEHHUIO 3apsiaa. DHEPTrus B3auMOCHCTBHUS
3apsaoB. [loTeHnman noJs.

19. T'eomeTpuueckoe onvcanue 3MeKkTpuaeckoro nois. Teopema ["aycca u Teopema o UPKyIs-
LMY HAPSYKEHHOCTH 3JIEKTPOCTaTUYECKOIO MOJIS.

20. Konzencaropsl. [ToHsTHE 31eKTPOEMKOCTH. EMKOCTB II0CKOTO KOHIEHCATOPA.

21. CoenvHeHNE KOHJIEHCATOPOB. DHEPTHUS 3apsKEHHOTO KOHIEHCATOopa.

22. IlocTostHHBIN ANIEKTpUYEeCcKUi TOK. 3akoH OMa i1 OTHOPOAHOrO y4yacTka nenu. Compo-
tuBieHue. CoeMHEHNE CONPOTHUBIIEHUI.

23. CTopoHHME CHIIBL. DJEKTPOABIKYIIAs cuiia. 3akoH OMa Juisi HEOJJHOPOJIHOTO y4acTKa e
U JUIsl 3aMKHYTOH LENN.

24. PazperBnennsie 1enu. [IpaBuna Kupxroda.

25. Pabota sanekTpuueckoro Toka. MomiHocTh Toka. 3akoH Jxoyns-Jlenna.

26. EnnHas npupo/ia 3JIeKTpU4ecKoro 1 MarautHoro nonei. Cuina Jlopenna. Cuna AMmepa.
27. MarauTHOe noje ABWXKylerocs 3apsaa. [IpuHnun cynepno3unuym MarHUTHBIX NOJIEH. 3a-
koH buoCagsapa.

28. 'eomeTprueckoe onvcaHue MarHUTHOTO NoJisl. II0TOK v nMpKysnns BEKTopa MarHUTHOM
WH]TYKLHH.

29. 3akoH anexktpoMarnutHoM nHAYKIMKH Dapanes. [Ipasumno Jlenua.

30. SBnenune camouHAYKIUU. UHAYKTUBHOCTH. PacueT MHAYKTUBHOCTH O€CKOHEYHOI'O COJIEHO-
uaa. DHeprusi MAarHUTHOTO MOJIS

2 Rypc

16




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

1. TepmoaHAMUYECKUN U CTATUCTUYECKUM CIIOCOOBI OMKMCcaHusi MakpocucteM. Moens uje-
QJIBHOT'O Tra3a. Y paBHEHHUE COCTOSHUSA UICAIBHOTO rasa.

2. Ilonstue creneneit cB000AbI MOJIEKYJIBI. Teopema o paBHOpacHpeIeICHUN YHEPTUH T10 CTe-
IEHSAM CBOOOIEL.

3. BHyTpeHHss 2HEeprus Kak (yHKIHS COCTOSHUS cucTeMbl. [lepBoe Havano TepMOANHAMUKH.
4. PaboTta kak QyHKIus npouecca. M3oxopuueckuit, 1306apuueckuii 1 H30TepMUUYECKHIA TPO-
L[ECCBI.

5. IlonsTre TemnoeMKocTH. TermoeMKoCTh IPU U30XOPHUYECKOM U U300apUueCcKOM IpoLeccax.
[Tocrosinuas agnadaTsl. ArabaTHYIEeCKHiA IPOIIecC.

6. Bropoe nauano repmoannamuku. @opmynuposku Knaysuyca u Kenbsuna.

7. Hukmugeckuii nmporecc. KoaguipeHT moie3Horo AeicTBrs TEIIOBON MamuHbL. [uki
Kapmno.

8. IIpobiiema HEOOPATUMOCTH TEILIOBBIX MTPOLIECCOB. DHTPOIHSI CUCTEMBI U €€ cBOMCTBA. Teo-
peMa HepHcra.

9. OcHOBHBIE XapaKTEPUCTUKH JIEKTPOMArHUTHON BOJHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH.
Oco6eHHOCTH ONTHYECKOT0 JUana3oHa.

10. Uutepdepentus cBetoBbix BosiH. KorepentHocts. OnbiT FOHra.

11. OnTHueckas pa3HOCTh X0/1a. Y CJIOBUS MAKCUMyMa U MUHUMYMa IIpU UHTEPHEPEHINH.

12. nTepdepeHnys B TOHKUX MIEHKAX.

13. SAsnenue qudpakuun. Audpakius Openens Ha KpyriaoM oTBepcTUH. 30HbI OpeHers.

14. udpakuus @payHrodepa Ha y3K0il MPIMOIUHEHHON HIEINH.

15. IndpakunonHas pemérka.

16. EcTecTBEHHBIN U NOJISIPU30BAHHBIN CBET. 3aKOH Mautroca.

17. TerutoBoe u3inydenue tena. 3akoH Credana-bonpiimana. 3akon cmemenus Buna. 'unoresa
[Inanka.

18. ®oroaddext. 3akonsl CroneroBa. Popmyna DWHIITEHHA.

19. ®oronsl. JlaBnenue cBera. KopmycKysipHO-BOJIHOBOM Jyaju3M CBETa.

20. Paccesinue hotoHa Ha cBOOOHOM 3ekTpoHe. Dopmyna KommnToHa.

21. BomHoBsie cBoiicTBa wactuil. /{immHa BoHbI e bpoiimnsa. DxcnepuMeHTanbHbIE TOATBEP-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

JKJIEHUS TUIOTE3bI e bpoiiis.

22. Ilpunnun Heonpeaenennoctu. CooTHoIIeHUE HeonpenenenHocreil ['eitzendepra. Ocoben-
HOCTH IpoLiecca U3MEPEHUs B KBAHTOBOIM MEXaHUKE.

23. Ilmanerapuas mojaens atoMa. [loctynater bopa. KBanToBaHue 3HEpriy BOAOPOI0TIO00HOM
CUCTEMBI.

24. N3ny4yenue Bogopo1onoo0HbIX cucteM. CrieKTpaibHbIe ceprur aToMa Bojgopoaa. 0600-
uierHas popmyna bansmepa.

25. SIBnenue pagunoaktuBHOCTU. OCHOBHOM 3aKOH pauoaKkTUBHOrO pacnazna. [locrosiuHas pac-
nazga. [lepuon monypacnana.

26. CocTaB 1 XapaKTepUCTUKU aTOMHOTO sigpa. KanensHas mozaens. Pazmep siapa.

27. Macca u 3Heprust cBsi3u aTOMHOTO 5/ipa. 3aBUCUMOCTD YI€TIbHOM SHEPTHUS CBSI3U OT MacCo-
Boro yucia. O0osoueyHass MOJIETb sapa.

28. SlnepHble peakuuu. JHEprus peakuuu. Peakiuu geneHus u CHHTE3a sJiep.

YMmeTs

— pacno3HaBath 3(P(HEKTUBHOE PEIICHHE OT
HEe3(PPEeKTUBHOTO;

— OOBSCHATH (BBIABIATH U CTPOUTH) TUIHY-
Hble (U3NYECKUE MOJENU AJIsl ONHUCAHUs pe-
QJIBHBIX MPOLIECCOB,

— BBIOMpAaTh METOJBl HUCCIIEJOBAHMS, C IO-
MOIIIBIO TPUOOPOB,;

— TPHUMEHATh (PU3MYECKHE 3aKOHbI U (HU3U-
KO-MaTeMaTU4eCKUil ammapaT B IpodeccHo-
HaJIIbHOM JESITeNbHOCTH; HCIIOJIb30BAaTh HUX Ha
MEXUCIUIUTMHAPHOM YPOBHE;

— mnpuobperaTh 3HaHMUS B oOnactu (pU3MKH,
NPUMEHUMBIE JUTST PEIICHHsS] WHKCHEPHBIX 3a-
Aad;

— KOPPEKTHO BBIpaXKaTh M apryMEHTHPOBAH-
HO OOOCHOBBIBaTh IIOJIOKEHUSI MPEIMETHOM

Ilpumepnulii nepeuenv npakmuueckux 3a0anuil 011 IK3Iamena

1 kypc
- _ 2 - -
1. JIBmwxeHue MaTepuaabHON TOUKH 3aJaHO YpaBHEHUEM r(t) = (A+Bt")i+Ct] , e A=10 m,

) ) _ _
B=-5m/c , C=10 m/c. Haiitu st MomeHTa BpemeHu t=1 ¢ vy, a(t) , BBIYUCIIUTH MOJTYJIb
4

l
CKOPOCTH ‘ , MOJIYIIb YCKOPEHHMS | |, TAHTEHIIMAIBHOE YCKOPEHHE 7 | HOpMAIIbHOE YCKOpe-

Hue &,

2. Koneco Bpamtaetcs ¢ yactoroit N=5¢ . [Tox aeicTBHEM CHII TPEHHS OHO OCTAHOBUIIOCH Ye-
pes At=Lwun  QOnpenenuts yrnosoe yckopenue ¢ u uncino N 060poTOB, KOTOpOE clenaeT
KOJIECO 3a 3TO BpEMSL.

3. Bpycok maccoii 2 K CKOJIB3UT 10 TOPU30HTAIBHOM MOBEPXHOCTH O[] IEHCTBUEM Tpy3a
Maccor 0,5 Kr, IPUKPETUIEHHOTO K KOHILY HEPACT)KUMON HUTH, IEPEKUHYTON Yepe3 Hero-
IBWKHBINA O6510K. Koadduument tpenus 6pycka o nosepxnocts 0,1. Haiitu yckopenue nsu-
YKEHUS TeJla U CUJTy HaTsDKeHUsI HUTU. Maccamu 0J10Ka M HUTH, a TaK)Ke TPEHUEM B OJI0Ke
npeHedpeyb.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

o0JiacTH 3HaHUS.

U3MEPATh GU3NICCKUE BEIIMIMHBI.

OmnpenemuTh MOMEHT HHEPIIUK TOHKOTO OJJHOPOIHOTO CTepkHs ITHMHHOH I= 30 cM 1 Mac-
coii M= 100 r OTHOCUTEIBHO OCH, IEPIIEHIUKYIIIPHONU CTEPIKHIO U IPOXOASAILEH Yepe3 TOU-
KY, OTCTOSIIYIO OT KOHIIa CTeP>KHA Ha 1/3 ero AIuHbL.

[Iapuk maccoit m= 100 r yman ¢ BeIicOThI h=2,5 M Ha TOPU30HTAIBHYIO TUIUTY, Macca KOTO-
poii MHOTO O0JIbIIIE MacChl IIApUKa, M OTCKOYUI OT Hee BBepx. Cuntas ynap adCoIOTHO
YIPYTUM, ONIPEAETUTh UMITYJIbC P, OTYYEHHbIN TUIUTOM.

BepTukaibHO pacroyioKeHHbINH OJHOPOIHBIH CTep:keHb Macchl M = 1 kr u aymusbl | =1 M
MO>KET BpalllaThCsl BOKPYT CBOEIO BEPXHETO KOHLA. B HIKHUI KOHEI] CTeprKHS Monaa, 3a-
CTPSB, TOPU30HTAIILHO JIETeBINAas My Macchl M = 10 T, B pe3yJbTaTe 4ero CTep>KeHb OT-
KJIOHWICA Ha yroia o = 15. Cuurtas m<<M, HaliTu CKOPOCTb JIETEBIIEH MyIU

Onpenenuts HAPsHKEHHOCTD JIEKTPOCTATHUECKOTO MOJs E B IeHTpe KBaapaTa co CTOpo-
HOM a, eclii B TPEX BEpLIMHAX KBaJpaTa HaXxOJIATCS OJUHAKOBBIE TOUEUHbIE 3apsi/ibl (
ToHKast HUTh COTHYTA B MTOJIYOKPY>KHOCTb U 3apsKE€Ha TaK, YTO JIEKTPUUECKUN 3apsi/ paB-
HOMEPHO pacmpe/ielieH o ee JynHe. KakoB paauyc 3Toi MoIyoKpy>KHOCTH, €CIH U3BECTHO,
YTO B IIEHTPE €€ KPUBHU3HBI HANpsKeHHOCTH mouid 10 kB/m, a motennuan 630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conporusneruss R1=10 Om, R2=20 Om u R=5,0 Om. BayT-
PEHHUE CONIPOTHUBIIEHHS HCTOYHUKOB IpeHeOpexumMo Mainbl. Onpenenute: 1) 3HaueHue U
HaIpaBJIEHUE TOKa Yepe3 CONPOTUBJIEHHE R; 2) TEMIOBYI0 MOIIHOCTh, KOTOpasi BbIIEISETCS

Ha conpoTuBieHuu R.?
R;
2
—
R,
]

L1

R

10. KakuM TODKHO OBITH COMPOTHRIICHNE R 3JIeKTprUdecKoi 1enu, n300paKeHHOW Ha PUCYHKE,

4TO0OBI TOK, TeKyIui no Hemy 6b11 paBeH [=0,5 A, eciu C=5 mx®, U=200 B, yacrora ne-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

11.

12.

13.

14.

15.

pemenHoro toka v=100 I'u?

- ® 7
Tox [=100A Tedet Mo TOHKOMY POBOJHUKY, U30THYTOMY TaK, KaK IIOKa3aHO HA PUCYHKE.
Haiitu unnykuuio B MmarautHoro nosis B Touke O KOHTYpa, €CIHM panyc H30THYTON YacTH
npoBogHuka R=0,1 M, a ctropona kBazpara a=0,2 m

a

[To aByM mapauiesbHBIM IPSMBIM IPOBOIAM JIHHOM | = 1 M KaX bl TEKYT OJMHAKOBBIC
Toku. Paccrosiaue d mexy mpoBogamu paBHO 1 cMm. Toku B3aumoeicTByoT ¢ cuioit F = 1
MH. Haiitu cuny Toka | B mpoBogax

Karymxka coctout uz N = 75 BUTKOB U uMmeeT conportusiieHne R=9 Om. MarHuTHbIM IOTOK
yepes ee IornepevHoe ceueHue Mensiercs no 3akony @ =kt , rae k= 1,2 mB6/c. Onpenenu-
TE: a) 3.7.C. MHAYKIIUH, BO3HUKAIOIIYIO B 3TOM KOHTYp€; 0) CHIIy MHIYKIIMOHHOTO TOKA; B)
3apsij], KOTOPBII MPOTEYET 10 KOHTYPY 3a NepBble 9 ¢ M3MEHEHUs MOJIs.

DnexTpoH, yckopeHHbI HanpspkenrneM U=200 B, BieraeT B 0THOPOHOE MAarHUTHOE TOJIE C
naaykuuend B=0,7-10-4 T nepnesquKyssipHO CUI0OBBIM JUHUAM. Halitn paguyc okpy>kHO-
CTH, 10 KOTOPOM JABMKETCS 3JIEKTPOH B MArHUTHOM I10JI€ U NIEPHO/]] €TO BPALLEHUS.
WNnnykrusHocTs L katymku (6e3 cepaeunuka) pasHa 0,1 mI'H. [1pu kaxoii cune Toxka |
sHeprus W marautHoro nosist pasHa 100 mxJDx
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

2 Kypc

Onpenenuts cpeHee 3HaYCHUE OJIHOM KUHETUYECKOW SHEPTHH OJJHOM MOJIEKYIIbI I'elHs,
KHCJIOpOJIa U BOAsSHOTO napa npu Temneparype T=400K.

Bogopona maccoit m=100 r 6bu1 1300apHO HArpeT Tak, 4YTO 0OBEM €ro yBenuyuics B N=3
pasa, 3aTeM BOJIOPOJI OBLIT H30XOPHO OXJIAXKJICH TaK, YTO €T0 JIABJICHHE YMEHBIIMIOCH B N=3
pasa. Haiitu usmMenenre A S osHTPONNY B X0/I€ YKa3aHHBIX IIPOLIECCOB.

Kakas pabora A coBepiiaercs mpu U30TEPMHUECKOM PaCHIMPEHUN BOJOPOIa Maccoil m=5
r, B3siToro npu remreparype T=290 K, eciu o0bem raza yBelimuuBaeTcsi B Tpu pasza?

A3OT HarpeBaJics MPH MOCTOSTHHOM JIaBlieHUH. EMy ObLII0 COOOIICHO KOJIMYECTBO TEILIOTHI
Q =21 x/Ix. Onpenenuts paboTy A, KOTOPYIO COBEPIIMI IIPU ITOM Ta3, u u3mMmenenue 4U
€ro BHYTPEHHEW SHEPTUH.

WneanvHas TeruoBas MammHa padotaet nmo uukiy Kapro. Temneparypa TemnooTaTduka
T1= 500 K, tremniepatypa Teronpuemanka To= 250 K. Onpenenuts Tepmudeckuii KIT 1
IIMKJIa, a TaKXKe paboTy A1 pabodero BeliecTBa Mpu N30TEPMUIECKOM PACITUPEHUH, E€CITH
MIpY U30TEPMHUUECKOM CXKaTuU coBeplieHa padorta Az = 70 [Ix

Paccrosinrie Mex 1y AByMs KOT€pEHTHBIMU HCTOUYHUKaMHU cBeTa(A=0,5 mxm) paBao d=0,1
MM. Paccrosinue Mexay nHTep(EepeHIIMOHHBIMY TI0JIOCAMU Ha KpaHe B CPEIHEH YaCTH UH-
TepepeHIInOHHON KapTuHbI paBHO AXx=1,0 cM. OnpenenuTs pacCTOsSTHUE OT HICTOYHHUKOB JI0
JKpaHa

[limockoBeINyKIIas TMH3a BBITYKJIOW CTOPOHOM JIEXKUT Ha CTEKJISIHHOM IIJIaCTUHKE. B oTpa-
YKEHHOM CBETE C JUTMHOMN BONHBI A = 0,6 MKM HaOMt01aeTcst MHTephEepEeHIIMOHHAS KapTHHA.
Cuwuras, yTo paanychl THTEP(HEPEHIIMOHHBIX KOJIEI I MHOTO MEHbIIIE Panyca KPUBU3HBI
nuH3el R=1,2 M, onpenenuTe: a) TOJNIIMHY CIIOS BO3/IyXa TaM, TJI€ BUIHO MIEPBOE CBETIIOLE
koJb110 HetoTOHa, 0) paanyc mepBoro KoJiblia

Mexny 1ByMs IJIOCKOTAPAIIIETFHBIME CTEKITHHBIMH TUTACTUHKAMU TTOJIOKHUIH OYEHb TOH-
KYIO MIPOBOJIOYKY, PACIIOJIO0KEHHYIO MMapallieIbHO JUHUU COMPUKOCHOBEHMSI MNIACTUHOK U
HaXOJAIIYOCS Ha pacCTOSSTHUM L=75 MM OT Hee. B oTpaeHHOM CBETE C JUTMHON BOJTHBI
A=0,5 MKM Ha BepXHEe IJIACTUHKE BHIHBI HHTEPPEPEHIIMOHHBIE MOJ0CHl. OnpenenunTe
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JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

10.

11.

12.

13.

14.

15.

16.

17.

JMaMETp MOMEPEYHOr0 CEYEHUsI POBOJIOYKH, €CIIU Ha NPOTsKeHnu a = 30 MM HacuuThIBa-

ercsi m = 16 CBETIIBIX MOJIOC

Ha menp mmpunoit a = 0,05 MM nagaetT HOpMaJIbHO MOHOXPOMATHYECKUM CBET C JUTUHOM

BOJIHBI A = 0,6 MKkM. OnipeenuTh Yyrodl (¢ MEX1y epBOHAYAIbHBIM HAIIPaBJICHUEM ITydKa

CBETAa U HAIpaBJICHUEM Ha YETBEPTYIO TEMHYIO TU(PPAKIIMOHHYIO ITOJIOCY

JudpakimonHas peeTka yctaHoBieHa Ha pacctosauu 80 cMm ot 3kpana. Ha pemnietky na-

JTaeT MOHOXPOMAaTU4ECKHM cBeT ¢ AnuHOoM BoiHbI 0,65 MxkM. Ha 3kpane paccrosiHue Mexay

MaKCHUMyMaMH IEPBOTO M BTOPOTO Mopsaka paBHO 5,2 cM. CKOJIBKO BCErO0 MaKCUMYMOB 00-

pasyer 3Ta TuPpaKuoOHHas pereTKa’?

UYepnoe Teno Harpenu ot temmeparypsl 600K 1o 2400K. Bo ckoibko pa3 yBenuuunach 00-

1ast TerIoBasi SHEPrus, u3iydaemast Tesiom? Ha ckoiapko M3MEHHIIach JJIMHA BOJIHBI, COOT-

BETCTBYIOIIAsi MAKCUMYMY 3HEPTUU U3JIYYEHUS U CIEKTPaIbHbIA COCTaB U3JIy4eHUs?
OrnpenenuTh HAMMEHBIITUHN 3aJIeP)KUBAIOINN TTOTSHITHA, HEOOXOIMUMBIN JIJIsT TPEKpaIeHUs
OMUCCHH C TTOBEPXHOCTH (POTOKATO/IA, €CIIM OH OCBEIIACTCS U3TYUYEHUEM C JUTUHONW BOJHBI

0,4 MKM, a KpacHas TpaHuLa 71 MaTepuana karoaa pasHa 0,67 MKM
[Ipu MBUXKEHUM YACTHIIBI BJOJIb OCH X CKOPOCTh €€ MOXKET OBITh OMpE/IEIeHa C TOYHOCTHIO

(ommbkoif) 1o 1 cm/c. Haiftu HeonpeieneHHOCTh KOOPAMHATHI, €CIH YacTUIIeH SBISETCS:
1) anexTpoH, 2) npobunka maccoii 0,1

BbruuciuTh paanychl epBbIX TpeX OpOUT JIEKTPOHA B aTOME BOJIOPOJIa

Haiiti HanOouplIyro 1 HAaUMEHBIIYIO AJIMHBI BOJIH cepud [laiieHa B ciekTpe n3mydeHus

BOAOpOOA. CpaBHI/ITB MOJIYYCHHBIC 3HAYCHHUA C JJIMHAMU BOJIH BUAUMOTI'O U3JTYyYCHUA
192

[lepBoHavanbHas Macca uzorona upuaus '’ ' paBHa M = 5 r, mepuo/ noxypacnaaa 75 cy-
Tok. Onpenenure, CKOJIBKO siAep pacnaaercs 3a 1 cekyHay B 3ToM npenapare. CKOIbKO
aTOMOB 3TOro0 Ipenapara octanercs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS aKTHB-
HOCTb Mpenapara 3a 3T0 Bpemsi?

B nenTpe cosHla npoTeKaeT TepMosiIepHasl peaklys CHHTEe3a T'eusl U3 BOJI0OPOa, B KOTO-
poif U3 YeTsIpex MPoTOHOB obpasyeTcs aapo He* u 18a mo3utpona. 3anummTe 3Ty peax-
nuto. Kakue emre 9acTuipl 00pa3yroTcst B Her?
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CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS OueHouHble CpeCTBA
KOMIETEHINH
18. Kaxoe xommdecTso U%® «BEITOpaeT» 3a Toj1 B AIEPHOM PEAaKTOPE C HMEKTPHUECKOH MOIIHO-
ctbto 1 I'Bt v k.1.1. 38%? Cuwnrath, yTO pacnajn saep ypaHa 1o JeHCTBUEM TEIIOBBIX
HEUTPOHOB MPUBOJIUT K 00pa30BaHUIO U30TOMOB KCEHOHA-141, cTpoHINA-92 1 TpeX BTO-
PUYHBIX HEUTPOHOB.
Brnagets — HaBBIKAMH pelleHus (PU3MUSCKUX 3a7ad; OCHOBHBIMU OLIEHOYHBIMH CPEACTBAMHU IIAHUPYEMBIX PE3YJIbTATOB 00YUYEHUS JaHHOTO pasJie-

— HaBBIKaMH PaOOTHI C IUPOKUM KPYTOM
¢uznueckux npudOpoB U 000pPyIOBaAHUS;

— crocobaMu IEMOHCTpAllui YMEHUs aHaJlu-
3UPOBaTh TEOPUIO MPHU PEIICHUN HHKEHEPHBIX
3aja4;

— MeTOoJaMHM IpoBeAeHUs GUBNUECKUX U3MeE-
peHu, pacueTa BeJIMYUH, aHAJIN3a MOITy4eH-
HBIX JAHHBIX U HaBbIKaMU IJIAHUPOBAHUS UC-
CJIEZIOBATENLCKOTO MPOLECCa,;

— HaBBIKAMM U METOJIMKaMM 0000111eHus pe-
3y/IbTaTOB IKCIEPUMEHTATbHON JAESITENbHO-
CTH;

— cnoco0aMu OLIEHUBAHUS 3HAYUMOCTH U
MPAKTUYECKON MPUTOJHOCTU MOJTyYEHHBIX pe-
3yJIbTATOB;

— BO3MO’KHOCTHIO MEXIUCIUIUINHAPHOTO
NpUMeHEeHHs (PU3NYECKUX 3HAHUH;

— OCHOBHBIMU METOAAaMHU (1)I/IBI/I‘ICCKI/IX Hc-
CJIeTIOBaHMM B Ipo(decCuOoHaIbHOM 00IacTH,
MPAKTUYECKUMH YMEHHUSIMHA U HABBIKAMHU HX
UCTIOJTb30BAHUS;

— npodeccHoHaIbHBIM S3bIKOM B 00J1aCTH
buzuky;

Ja cIyKaT JJabopaTopHbIe pPabOTHl M HHIMBUTyaTbHBIC KOHTPOJIBHBIC PA0OTHI KXKIOTO Ce-
MecTpa.

[Tpu nmpoBeneHNN TPOMEKYTOUHOM aTTECTAIIMH MTPETIOaBaTellb UMEET MPABO 3a/1aBaTh JOIOJI-
HUTEJbHBIE BOIIPOCHI CO CCHUIKOM Ha OTYETHI MO JabopaTtopHbIM pabotam u M/13.

Ilpumepnulii nepeyens 60npPocos u 3a0anuii o 1AOOPAMOPHBLIM Padomam

1 kype
Ne 1 «IIpumeHeHne 3aKOHOB COXpaHEHHUs AJISl OIIPEJEIICHHS] CKOPOCTH MOJIETa Ty

1. TlpuBenuTte mpUMEpPHI CHJI, JAIOIINX pa3HbIe BUBI MOTEHIIUATBLHOM dHeprun. Kakue u3 Hux
MPUCYTCTBYIOT B JaHHOU pabore? M300pa3uTe cxeMy SKCIEpUMEHTAIBHON yCTAaHOBKU U
YKa)KUTE Ha HEW CWJIbI, JICHCTBYIOIIME HA BCE TEJIA, BXOASIIUME B CUCTEMY, B KaXIbIi MO-
MEHT BPEMEHU.

2. KaknWe BenWUMHBI WMENH KHHETHYECKass W MOTCHIMAJIbHAS OSHEPTUsS CHUCTEMBI «IIy-
ns+MasTHUK» B pa3audyHble MOMEHTHI omnbiTa? IlpencraBpre cxemy M3MEHEHHS] KMHETHYE-
CKOM M OTEHIIMAJIbHOW SHEPTUU CUCTEMBI.

3. Jlns xakux MOMEHTOB BPEMEHU B JJAHHOM JKCIIEPUMEHTE MOKHO MPUMEHSTH 3aKOH COXpa-
HEHUSI MEXaHUYECKOW SHEPIruH, a JUIs KaKUX HeJb3s U noyeMy? Cxema.

4. Jlng KakuX MOMEHTOB BPEMEHHU B JJAHHOM JKCIIEPUMEHTE MOKHO MPUMEHSATH 3aKOH COXpa-
HEHUS UMITYJIbCA, a JIJIs1 KAaKUX HeNlb3d U mouyemy? Cxema

5. HMcnonb3ys 3aKOHBI COXpaHEHHs ONyduTe (HOpMYITy JUIsl pacueTa CKOPOCTH IOJIeTa MyJd B
JAaHHOM padoTe.

6. Kak nmpousBoautcs 00paboTKa dKCIEPUMEHTANIBHBIX JaHHBIX B JaHHOU pabote. Kak ompe-
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— cmoco0aMu COBEpIIEHCTBOBAaHMS Ipodec-
CHOHAIBHBIX 3HAHUW M YMEHUH IyTEeM WHC-
MOJIb30BaHUSI BO3MOXKHOCTEH WH(OPMAIHOH-
HOM Cpeibl.

JEISIETCSl JOBEPUTEIIbHBI MHTEPBAJ CKOPOCTH M CPEIHSS KBaJpaTHYECKas IMOTPEIIHOCTh
OTKJIOHEHUA MasgTHUKA?

Ne 24 «Pacmmpenue npezena U3MEpeHHs aMIIepMeTpa MOCTOSHHOTO TOKa»

1. KakoB mpuHIUN JCHCTBUS AJIEKTPOU3MEPHUTEIBHBIX MPHOOPOB MArHUTOAIEKTPUUYECKOTO H
AIIEKTPOMArHUTHOTO THIIA, IPUMEHSEMBI B JaHHOU padoTte?

2. UYro Ha3BIBAlOT TOKOM IIOJIHOTO OTKJIOHEHHS M HANpPSDKEHUEM TOJTHOTO OTKJIOHEHUS JJICK-
TPOM3MEPUTEILHOTO Mprudopa?

3. Kakum 00pa3oM BKJIIOYAIOT aMIIEPMETP U BOJIBTMETP B AIIEKTPHUECKYIO LENb IS U3Mepe-
HUS TOKa W HampspkeHusi? [IpopeMoOHCTpupyiiTe HAaBBIKM BKJIFOUSHHS 3THX NPHOOPOB B
AIIEKTPUUECKYIO LIEIb.

4. Yro Takoe myHT? Jlns yero u kak oH ucnosbzyerca? [IponeMoHCTpupyiiTe HCHoab30BaHNe
IIyHTA.

5. Uro Takoe nob6aBouHoe comporTuBiaeHue? [ dyero m kak oHo ucnoib3yercs? IIpompemon-
CTpPHUpPYITE UCIIOIB30BaHUE JOOABOYHOTO CONPOTHBIICHHUS.

6. IIpomemoHCTpHpYiiTEe BO3MOXKHOCTD MpuMeHeHus cpeapl Microsoft Excel (wnum mpyroit cpe-
JIb1) 17151 0OpaOOTKHU SKCIEPUMEHTANbHBIX JaHHBIX.

7. Kak B 1anHo# paboTe MUHMMHU3HUPYETCS MOTPELIHOCTh SKCIIEPUMEHTAIBHBIX JaHHBIX?

Ne 28 «Ompenenenne MHIYKTUBHOCTH KaTyIIKW M MarHUTHOH MpoHHIIaeMocTH (eppo-
MarHuTHOTO TeJla»

1. Kaxue nmpuOopbl NIpUMEHSIUCH B JaHHON paboTe AJis ONpeneius HapaMeTpoB MOCTOSIHHOTO
U TIEPEMEHHOT0 TOKa?

2. Tomyuwute dopmyry Ui pacdera IMOJHOTO COMPOTHBIICHUS IEMH MEPEMEHHOTO TOKa, HC-
MOJIb3YEMOM B JTaHHOM padoTe (MU MpeCTaBIeHHON MpenojaBaTeieMm).

3. Kak ompenensimach MHIYKTHBHOCTH KaTYIIKK B JIaHHOW pabote? Kakum eme crmocobom
MO>KHO OTIPEJIeIUTh HHIYKTUBHOCTB?

4. TlpomeMoHCTpHUPYHTE BO3MOXHOCTh IpUMeHeHus cpeabl Microsoft Excel (wmm mpyroii cpe-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

JIbI) JUTs1 OOpabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX.
2 kypc

Ne 14 «Onpenenenue nokasarens aguadaTel MeTo oM Kinemana u Jlesopmay

1. OOmbscHHUTE X0/ HKCHIEPUMEHTA U Pe3yJIbTaThl pacyera.

2. HazoBute mporecchl, MPOUCXOAAIINE C Ta30M, B XOJ€ DKCIEPUMEHTa | H300pa3uTe HUX
rpaduvecKy.

3. 3anummTe ypaBHEHUS JJIS BBIBOJIA (POPMYIIBI TOKA3ATEINs ainadaThl.

4. TIpopeMOHCTpUpYITE BO3MOKHOCTh IipuMeHeHus cpensl Microsoft Excel (wim apyroii cpe-
I61) U 00pabOTKH AKCIEPUMEHTAIBHBIX JTaHHBIX.

5. Kak B nanHoit paboTe MUHUMU3HUPYETCS MOTPELIHOCTh SKCIIEPUMEHTAIBHBIX JaHHBIX?

Ne 34 «Ompenenenue JUIMHBI CBETOBOM BOJHBI M XapaKTEPUCTHK AU(PAKIMOHHON pe-

LIETKU

1. KaxoBbl mapameTpsl U XapaKTEPUCTUKU TU(DPAKIMOHHON pEeIIeTKH, IPUMEHIEMOM B KcIie-
pumenTe?

2. Tlomyuute hopMyny Ui ONpeneneHus JIUHBI CBETOBOW BOJHBI NpU AM(paKIUK HA JH-
(GpaKkIMOHHOM peleTKe.

3. KakoBo npakTrueckoe npuMeHeHne TU(QPaKIIHOHHBIX PEIIETOK?

4. Kak B naHHO#M paboTe MUHUMH3HPYETCS MOTPEITHOCTh KCIIEPUMEHTAIBHBIX TaHHBIX?

Ne 42 «Ompenenenue riaBHBIX KBAaHTOBBIX YMCENl BO30YKIEHHBIX COCTOSHUIM aroma BO-

0poJa»

1. TlosicHuTe ycTpOHCTBO M MPUHIUI pabOThl CIEKTPOCKOMNA, UCIOIb3YEMOI0 B JaHHOU pabo-
TE

2. Tlomyuwnre Gopmyny aiist OnpeAeTMHNS TIaBHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSI-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

HUH aToMa BOJIOPOJIa M JPYTUX BOJOPOIOIIOA0OHBIX aTOMOB

Uro Ha3bIBaeTCs rpayupOBOYHBIM IpadukoM?

4. TIpoaeMOHCTpHUpYHTE BO3MOKHOCTh IpuMeHeHHs cpeabl Microsoft Excel (wmu apyroii cpe-
JIbI) JIJ1s1 0OPaOOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX

w

IIK-1 cnoco0HOCTHIO K AHAJIN3Y M CHHTE3Y

3narb — OCHOBHBIC 3aKOHBI (PH3HKH; Ilepeuens meopemuueckux 60npocos K IK3ameHy, npuUeedeHHbvlil eviie
—  CJEICTBHS U3 ITHX 3aKOHOB;
— (usHyecKyl0 CyIIHOCTH SBICHWHA W IPO-
[IECCOB, MMPOUCXOAIINX B IIPUPOJIE;
— (u3MKo-MaTeMaTUYECKUN ammapar, Mpu-
MEHSFOIIUICS JUTSl OTIMCAHUS 3aKOHOB (PU3UKH;
— MeToAbl aHAJIM3a U MOJAEIUPOBAHUS CIOXK-
HBIX (PU3MUECKUX MPOLIECCOB;
— METOJBl U TIOAXOJBI K TEOPETUYECKOMY U
OKCTIEPUMEHTAIBHOMY HCCIIEZOBAaHUIO, TIPH-
MEHsIeMble B (PM3UKE U PACHPOCTPaHSIOIIUECS
Ha Jpyrue o0yacTu 3HaHUN
YMeTh — pacno3HaBath 3(QQekTuBHOe peineHue ot | [Ipumepnolii nepeuens npakmuyueckux 3a0anuii 014 IK3AMeHa, RPUEEOEHHbLIL 6blue
Hed(p(HEeKTUBHOTO;
— OOBACHATH (BBIABIATH U CTPOUTH) THUIHY-
Hble (pU3HUECKUE MOJENU JUIsl ONUCAHMS pe-
QIBHBIX TPOIIECCOB,
— BbIOMpaTh METONbl HCCIENOBaHMS, C IIO-
MOIIBIO TPUOOPOB;
— JienaTh 00OCHOBAHHBIEC BBIBOJIBI 11O PE3YIIb-
TaTaM (U3NIECKUX MCCIEeJOBAHUIN
Bnanets — TOHSATUHHBIM anmnapaTom, IlpumepHnulii nepeuenv 60npocos u 3a0anuil o 1ad6OPAMOPHHLIM padbomam, nPpuUeeOeHHblil

— HaBBbIKaMH aHaJIM3a U CUHTEC3a B UCCJIICIO-

eébluie
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

BaTEJIbCKOH JIEATEIILHOCTH

— cnoco0aMu AEMOHCTPALlMi YMEHHUS aHaAJIH-
3UpPOBATh TEOPUIO IPU PELICHUN NHKEHEPHBIX
3aj1ad;

— MCTOAaMHU IMPOBECACHUA (1)I/I3I/I‘~I€CKI/IX HU3Me-
peHuii, pacuera BeIWYMH, aHAIN3a MOJTyICH-
HBIX JaHHBIX U HABBIKAMH TUIAHUPOBAHHS UC-
CJIE/I0BATEJILCKOTO IIPOLecca,;

— HaBBIKAMH ¥ METOAMKaMH 0000IIeHHs pe-
3yJbTAaTOB KCIIEPUMEHTAILHOH JIESTEIBHO-
CTH;

— crnoco0amu OIIEHUBAHUS 3HAYMMOCTH U
IPaKTUYECKON MPUTOHOCTH MOJIy4YEHHBIX pe-
3yJIBTATOB;

—  BO3MOKHOCTBIO MEKIUCIUIUIMHAPHOTO
NpUMEHEHUs (PU3NUECKUX 3HAHUI;

— OCHOBHBIMH METOJIaMH (PU3MUECKUX UC-
clleZIoBaHUi B MpogeccuoHanbHON 001acTH,
NPaKTUYECKIMU YMEHHSIMH U HABBIKAMH HX
VCIIOJIb30BaHUS;

— cmocobaMu COBEpIIEHCTBOBaHMS Tpodec-
CHOHAJIbHBIX 3HAHUM M YMEHHMH NyTEM HC-
MOJIb30BaHUS BO3MOXHOCTEH WH(OpMaInoH-
HOU CpeJbl.

ITK-3 roToOBHOCTBHI0 HCIOJIBL30BATH (PHU3MKO-MATEMaTHYCCKU I

annapar JJisl pelieHus1 32124, BOSHUKAKIIUX B X0/¢ NPOo(ecCHOHAIBLHOM eI TeIbHOCTH

3HaTh

— OCHOBHBIE 3aKOHBI (PH3UKH;
— CJEACTBUSA U3 OTHUX 3aKOHOB;
— (U3MYECKYI0 CYIIHOCTb SIBJIEHMM M IPO-

Hepeueub meopemuu4ecKux 60npocoe K 3K3ameny, npusebelmbui ebluie
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

I[ECCOB, IPOUCXOISIINX B IIPHPOJIE;
— (U3UKO-MaTEeMAaTUYECKHI ammapar, IpH-
MeHHIOH.[HﬁCSI JJIA OIIMCaHHsA 3aKOHOB (1)I/I3I/IKI/I,
— METO/Ibl QHANIN3a U MOJIEIUPOBAHUS CIIOK-
HBIX (PU3UYECKHUX MPOLECCOB;

— MCTOAbLI U MOAXOAbl K TCOPETUUYCCKOMY U
SKCIICPUMCHTAJIIbHOMY HUCCJIICAOBAHUIO, IIpHU-
MEHsIeMbIe B (DU3UKE M PACIPOCTPAHSFOLIHECS
Ha JIpyrue o0JIacTH 3HAHUHN

YMmers

— pacno3HaBaTh 3((EKTHBHOE pEIIeHUE OT
Hed(PPEeKTHBHOTO;

— OOBACHATH (BBIABIATH M CTPOUTH) THITHAY-
Hble (pU3MUECKUEe MOJENU JUIsl ONUCAHMS pe-
QIBHBIX TPOIIECCOB,

— BbIOMpaTh METONbl HCCIENOBaHMS, C IO-
MOIIIBIO TPUOOPOB;

— TNPUMEHATh (U3NYECKUE 3aKOHbI U (PU3U-
KO-MaTeMaTU4YeCKUi ammapaT B IpodeccHo-
HAJILHOW JIESITeIBHOCTH; MCIOIB30BaTh MX HA
MEXIUCIUIUTMHAPHOM YPOBHE;

— mnpuobperaTh 3HaHMUS B oOjacTu (pU3MKH,
NPUMEHUMBIE JUTS PEIICHHs] WHKCHEPHBIX 3a-
Aadg;

— KOPPEKTHO BBIpaKaTh M apryMEHTHPOBAH-
HO OOOCHOBBHIBATH TMOJIOKEHHS TPEIMETHON
o0nacTu 3HAHHUS.

—  W3MEpSTh (PHU3HUYECKHE BETHYNHEI.

Ilpumepnulii nepeuenv npakmuyecKkux 3a0aHuil 01 IK3amMeHa, NPUGEOCHHbLIL 6bluLe

Bnanets

— HaBbIKaMH pelleHus (PU3NYEeCKUX 3a/1ay;
— HaBbIKAMM PabOTHI C IUPOKUM KPYTOM

Ilpumepnbwlii nepeuens 6onpocos u 3a0anuii o 1a6OPAMOPHBIM PAOOMAM, RPUGECOEHHBLI

ebluie
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CTpyKTypHBIii
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMIETEHINH

buzndecKux mpuOOpoB U 000PYIOBAHNS,

— cnoco0aMu AEMOHCTPALlMi YMEHHUS aHaAJIH-
3UPOBATH TEOPHUIO IIPU PEUICHUN HHKECHEPHBIX
3ajay;

— METOJaMH MPOBEACHUS PUINIECKUX U3ME-
peHMIA, pacueTa BeJITMYNH, aHAIN3a TTOJTyYeH-
HBIX JIAHHBIX U HaBBIKAMH IJIAHUPOBAHUS HC-
CJIEZIOBATENLCKOTO MpoIiecca,;

— HaBBIKAMH U METOJIMKaMHU 0000IIEHHS pe-
3yJIbTATOB KCIIEPUMECHTAIBHOM JeSITeIHHO-
CTH;

— cnoco0aMu OICHUBAHUS 3HAYUMOCTH H
MPAKTUYECKON MPUTOTHOCTH TOTYyYEHHBIX pe-
3yJIbTaTOB;

—  BO3MOKHOCTBIO MEXJUCIUIUTMHAPHOTO
MPUMEHEHUS (PU3MUSCKUX 3HAHUM;

— OCHOBHBIMH METOJIaMH (PU3MUECKUX UC-
clleZIoBaHUi B MpogeccuoHanbHON 001acTH,
NPaKTUYECKIMU YMEHHSIMH U HABBIKAMH HX
VCIIOJIb30BaHUS;

— 1po(hecCHOHAIBHBIM S3bIKOM B 00JIACTH
bu3uKy;

— cmocobaMu COBEpIIEHCTBOBaHMS Tpodec-
CHOHAJIbHBIX 3HAHUM M YMEHHMH IyTEM HC-
MOJIb30BaHUS BO3MOXHOCTEH WH(MOpPMAIMOH-
HOU CpeJbl.

IIK-4 roToBHOCTBHIO HCII0JIb30BATh OCHOBHbIE NMOHATHSA, 3AKOHbI U MOJACJIH TEPMOAUHAMUKH, XUMHY€eCKOi KHHETUKH, IEPCHOCA TCIJIAa U MACChI

29




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

3HaTh

— OCHOBHBIE 3aKOHBI TEPMOINHAMUKU;

—  CIJIC/ICTBHS U3 ATUX 3aKOHOB;

— (U3UYECKYIO CYIIHOCTh SIBICHHH W MPO-
IIECCOB, MPOHMCXOAALIMX B MPOLECCaX TEPMO-
JTUHAMUKH, TIEPEHOCA TEIIa ¥ MacCHhI;

— (U3UKO-MaTEeMaTUYECKHI ammapar, INpH-
MGHHEMHﬁCﬂ AJI1 OIMMCaHusA 3aKOHOB TCPMO-
JTMHAMHKH;

— METOJbI aHaJM3a ¥ MOJICIMPOBAHUS CIIOXK-
HBIX (PU3MUYECKUX TPOIIECCOB;

— METOJBI M TMOJXOJABl K TEOPETUYECKOMY U
9KCIIEPUMEHTAIBHOMY HCCIICIOBAHUIO, TIPH-
MCHSCMBIC B TCPMOJIMHAMUKEC

Ilepeuenv meopemuueckux eonpocos K Ikzameny 2 kypca (no MKT u mepmoounamuxe),
npueeoeHHblil evliue

YMmeTn

— TpPUMEHATh (U3NYECKUE 3aKOHBI U (U3U-
KO-MaTE€MaTUYECKUI armapaT MpU PEIICHUH
3a/1a4 B 00JIaCTH TEPMOJIMHAMUKH;

— mpuoOpeTraTh 3HaHMUS B 00JACTH (PUBHKH,
MPUMEHHUMEBIC JIJIST PEUICHUS WHXKCHEPHBIX 3a-
nau;

— KOPPEKTHO BBIpaXXaTh U apryMEHTHUPOBaH-
HO OOOCHOBBIBATH TIOJIOKEHHS TPEAMETHOU
o0nacTu 3HAHHUS.

—  U3MEpITh (PU3NIECKHE BETUIHHEI.

Ilpumepnutii nepeuenv npakmuyeckux 3ad0anuii 01 Ixkzamena 2 Kkypca (no MKT u mepmo-
OuHamMuKe), npUGEOEHHLIL GblllLe

Bnanets

— HaBbIKaAMHM PELICHUS TePMOJTUHAMUYECKHX
3aja4;

— HaBbIKaMH pabOTHI C MHUPOKUM KPYroM
npuOOpoB U 000PYIOBAHMUS, HCIIOJIB3YEMOTO
IPU UCCIIEI0BAaHUU IPOIIECCOB TEPMOANHAMHU-
KU, IEpEeHOCca TeTyIa U Macchl,

Ilpumepnutii nepeuensv 6onpocoe u 3adanuil no 1adopamopuvim pabomam 2 kypca (no MKT
U mepmoounamuke), npueedeHHvlil evluie
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

— HaBBIKAMH M METOJUKAMH 0000IIEeHUS pe-
3yJbTATOB SKCIIEPUMEHTAILHON JIESITEIBHO-
CTH;

— cmnoco0aMu OLICHUBAHUS 3HAUMMOCTHU U
MPaKTUYECKOW MPUTOJHOCTH MOJTYYEHHBIX pe-
3yJIbTaTOB;

— Tpo(eCCHOHAIBHBIM S3BIKOM B 00J1aCTH
TEPMOJIMHAMUKH;
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0) Ilopsaaok mpoBeleHUs] MPOMEKYTOYHON aTTeCTALMH, MOKA3aTeJIH U KPUTEPHH
OlLleHUBAHUS:

[IpomexxyTouHast aTrrecTanus Mo AUCHUIUIMHE «DU3MKa» BKIIOYAET TECOPETUYECKHUE BO-
IIPOCHI, TTO3BOJIAIOIINE OLEHUTh YPOBEHb YCBOEHHUS OOY4YaIOUIMMUCS 3HAHHM, U MpPaKTUYECKUE
3a/1aHusl, BBISBISIFOIINE CTENIEHb COOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, MPOBOIUTCS B (hopMe
sk3amena (1 u 2 Kypchl).

DK3aMeH 10 JaHHOW TUCIHILIMHE TPOBOJUTCS B YCTHOH (opMe MO dK3aMEHAIMOHHBIM
Ouieram, KaXIblil U3 KOTOPBIX BKIIIOUAET 2 TEOPETHUECKUX BOMPOCA U OJHO MPAKTUYECKOE 3a-
JTaHHE.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OILICHKY «OTJIHYHO» (5 0ayuoB) — 00y4YarONIMICs IEMOHCTPUPYET BBHICOKHN YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U IIyOOKOe 3HAaHHE y4yeo-
HOI'0 MaTepualia, CBOOOHO BBIMOJIHSACT MPAKTHUECKUE 3a/laHUsI, CBOOOJHO ONEPUPYET 3HAHMS-
MU, YMEHUSMU, IPAMEHSET UX B CUTYAIMSIX MOBBIIICHHON CIIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — o0y4aronuiicss 1eMOHCTPUPYET CPeIHUIl YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHHS, YMEHHUSI OCBOCHBI, HO JIOITYCKAIOTCS He-
3HAYHUTENIBHBIC OIIMOKH, HETOYHOCTH, 3aTPYJHCHUS MIPH aHAIUTUYECKUX OMEpaIusaX, nepeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAHIAPTHHIC CUTYAIIH.

— Ha OLICHKY «yI0BJIETBOPHTEIbHO» (3 Oayuia) — 00yJaroIuics JeMOHCTPUPYET OPOTro-
BBl YpOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHIUI: B X0/I¢ KOHTPOJIBHBIX MEPOIPUATHI AOMyCKa-
IOTCSl OIIUOKH, MPOSIBIISICTCS OTCYTCTBHE OTACIbHBIX 3HAHHI, YMCHUH, HABBIKOB, O0YYAIOLTHICS
UCTIBITHIBACT 3HAYMTENBHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUN 3HAHUSMH U YMEHUSIMH TPU HX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OIICHKY «HEeY/[0BJIETBOPUTEIbHO» (2 Oamia) — oOy4aromuiics JeMOHCTPUPYET 3Ha-
HUs He Oonee 20% TeopeTHUecKoro MaTepuaa, JIOMycKaeT CYIIeCTBEHHbIE OIIMOKH, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHUTeabHO» (1 Oayn) — oOyuaromuiics He MOXKET MOKa3aTh
3HAHUS Ha YPOBHE BOCIIPOM3BEACHUS M OOBSCHEHHS WH(POPMALNU, HE MOXKET IMOKa3aTh WHTE-
JIeKTyaJIbHble HAaBBIKM PELICHUs MIPOCTHIX 3ajay.



8 YuedHo-MeTonM4eckoe U HHPOPMALMOHHOE o0ecnevyeHne TUCIUILTUHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTypa:

1. demunuenko, B.M. ®usuka [Dnekrponusiid pecypc] : yuebnuk / B.M. lemumuenko,
N.B. lemuauenko. — 6-¢ uza., nepepad. u gomn. — M.: UHOPA-M, 2016. — 581 c. — Pexxum no-
cryna: http://znanium.com/bookread?2.php?book=469821 — ISBN:978-5-16-010079-1.

4. Ky3nenos, C.1. ®usuka. BonHoBas ontuka. KBantoBas nmpupoaa u3inydeHus. JIeMeH-
Thl aTOMHOU W siiepHON Pu3uku [DnekTpoHHbIi pecype] : Yueb. moc. / C.H. Ky3uenos, A.M.
Jlunep - 3-e u3n., nepepad. u gom. - M.: By3os. yue6.: HUL] MIHOPA-M, 2015 - 212 c. — Pexxum
noctyna: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

1. ITaBnos, C. B. O6mas ¢usuka: coopHuk 3amay : yue6. mocodue / C.B. IlaBnos, JI.A.
Ckunerposa ; nog pen. C.B. IlaBnoBa. — MOCKBa NH®PA-M, 2018. — 319 ¢. — ISBN 978-
5-16-105995-1. - Teker 3JICKTPOHHBIMN. - URL:
https://new.znanium. com/cataloq/product/923812

2. 3agaun no obmei pusuke / Upogos N.E., - 11-e uzn., 3:1. - Mocksa :JIaGoparopus 3Ha-
Huii, 2017. - 434 c.: ISBN 978-5-00101-491-1 - Tekcr : omektpoHHbi. - URL:
http://znanium.com/bookread?2.php?book=539097

B) MeToanueckue yKa3zaHusi:

1. Mexanuka. MonekymnsapHas ¢U3UKa W TEepMOIWHAMHKA [DJIEKTpOHHBIA pecypc] :
naboparopusblii npaktukyM / E. H. Acranos, 3. H. botnesa, JI. C. JomxenkoBa u ap. ; MI'TY. -
Maruutoropck : MI'TY, 2016. - 1 snektpon. ont. guck (CD-ROM) ). - Pexum mocryna:
Mexanuka. MosekyisapHas pusrka. - MakpooObeKT

2. Beuepkun M. B. Dnektpocrathka W TOCTOSHHBIM TOK [DJIEKTPOHHBIA pecypc] :
npaktukyMm / M. B. Beuepkun, O. B. Kpusko, E. B. MakapueBa ; MI'TY, NH-T 3HepreTuku u
aBromatuku, Kad. ¢usuku. - Marautoropck : MI'TY, 2012. - 1 snektpon. ont. auck (CD-
ROM). - Pexxum moctyna:. DIEKTPOCTATHKA M IIOCTOSHHBINA TOK - MakpooObeKT

3. Camuenko lO. U., BocrpoknyroBa O.H., MumeneBa H.U. TlepemenHbIi TOK [Diek-
TPOHHBIN pecypc] : nmaboparopublii npakTukyM / MI'TY. - Maruutoropck : MI'TVY, 2018. - 1
anekTpoH. ont. auck (CD-ROM). - ISBN 978-5-9967-1151-2. Pexxum goctyma: [lepeMeHHBbIH
TOK MakpooOBeKT

4. byrakoB C.A., Honrymmus JI.M., Jlucosckas M.A., Maspunckuii B.B. ®u3nka TBepa0ro0
TeJa, aToMa M aTOMHOTO sapa [DJIeKTpOHHBINH pecypc]: yuebHoe nmocodue / - MarHuToropek :
MI'TY, 2019. - 1 anekrpon. ont. auck (CD-ROM). - ISBN 978-5-9967-1151-2. Pexum nocty-
na: Pu3nka TBEPJOro Teja, aToMa M aTOMHOTO A/1pa - MakpooObEeKT

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:
IlepeyeHb nporpaMMHOro obdecrneyeHust

Haumenosanue [10 Ne norosopa Cpok J1eHCTBUS JTUIICH3UH
MS Windows 7 N-1227-18 ot 08.10.2018 11.10.2021
Professional (ns1s x1accoB)
MS Office 2007 Professional Ne 135 o1 17.09.2007 OeccpouHo
7Zip CBOOOJTHO PACTIPOCTPAHIEMOE OeccpovyHO
110
FAR Manager CBOOOJTHO PACTIPOCTPAHIEMOE OeccpovyHO
110

HNuTepHeT-pecypcesl

OnekTpoHHass 0aza TEPUONUYCCKUX U3TAHHMA
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HammmonansHas

aHAJIMTHYECKAs cucTemMa — POCCHUIICKHI MHIIEKC HAyd-

noro nuruposanns (PUHII)

nH}OpMaImoHHO- URL:

https://elibrary.ru/project risc.asp

[Touckosas cucrema Axanemust Google (Google

Scholar)

URL: https://scholar.google.ru/

WNudopmannonnas cucrema -
cTyna K MH(GOpMalMOHHBIM pecypcaM

Enunoe okHo 1o0- URL: http://window.edu.ru/

®enepalibHOE  TOCYIAPCTBEHHOE
yupexenue «DenepanbHblii HHCTUTYT HMPOMBILUICH-

HOM COOCTBEHHOCTU

OI0KETHOE
URL: http://www1.fips.ru/

Poccuiickas
Karanoru

l'ocynapcrBeHnHas

ouobmorexa.

https://www.rsl.ru/ru/4readers/catal

ogues/

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)
MatepuanbHO-TEXHUYECKOE 00eCTIedeHHEe TUCITUIINHBI BKIIOYAET:

Tun u Ha3BaHue AyIUTOpUHA

OCHaH_IeHI/Ie AyJUTOpHUN

Y4eOHble ayTUTOpPUH  JUIS
IPOBE/ICHUS 3aHATUIl JICKI[MOHHO-
ro TUIa

MynbTUMeIMIHBIE CPEACTBA XPAHEHUS, IIEpeIadn
U NpeICTaBIeHUs] UH()OPMAIIHH.

YueOHast aymauTopus  JUIs
NpoBeIeHUs JTaOOpaTOPHBIX pa-
6ot: Jlabopatopus « MexaHHKH,
MOJICKYJISIPHOW (PU3UKU M TEPMO-
JTMHAMUKI)

JlabopaTopHble YCTaHOBKH, U3MEPUTEIbHBIC MPH-
OOpBI I TPOBEICHUS JIAOOPATOPHBIX PadoT:

1. bannmuctuyeckue MasiTHUKH.

2. Mastauk O6epOeka.

3. ®u3nuecKuil MasiTHUK.

4. locka ['anpToHA.

5. JlaGopaTtopHasi yCTaHOBKa JJIsi HCCIIEI0BaHMS
pacnpeziesieHusi TEPMO3JIEKTPOHOB 10 MOJYJII0 MX CKO-
pocTu.

6. JlaGopaTtopHass yCTaHOBKa i OMpEIETCHUs
nokasaresei aauadartsl y metosioM Kiemana u Jlezopma.

7. JJabopaTopHasi ycTaHOBKa JIJIsl POBEPKHU 3aKOHA
BO3PaCTaHMs SHTPONUM B nporuecce auddy3un ra3os Ha
MO/JIEJIH MEePEMEIINBAHNS [IIapOB.

8.JJaboparopHas ycTaHOBKa JJIsi MPOBEPKH 3aKO-
HOB BO3paCTaHUs SHTPOIUHU B MPOLIECCE TEMJI00OMEHA.

9.VcraHoBka nabopaTopHas Ui M3y4eHHs 3aBU-
CUMOCTH CKOPOCTH 3BYyKa OT Temmneparypsl "M®-C3-M"

10. YcraHoBka J1aboparopHasi JUIsl UCCIIEAOBAaHUS
TernoeMKocTy TBepaoro tena "MO®-TET-M".

11. YcranoBka naGopaTopHas IJisi OINpeNeeHus
YHUBEpPCAIbHOM ra30Boil moctostHHON "M®-OI'TI-M".

12.Ctenn n1abopaTopHbIii ra30BbIE MPOLIECCHI.

13. MepuTtenbHbIli HHCTPYMEHT.

YuebHast ayauTopHus UL
MPOBEJEHUS J1abOpaTOPHBIX pa-
6ot: Jlaboparopus «nexkTpuye-
CTBa U ONTHKN»

JlaGopaTopHble yCTaHOBKH, W3MEPUTEIbHbIE MPU-
O0pBI AJIs1 TPOBEAEHUS JIaOOPaTOPHBIX paboT:

1.JIaGopaTtopHasi ycTaHOBKa JJIsi HCCIIEIOBAaHUS
AIIEKTPOCTATUYECKOTO TMOJISI ¢ MOMOUIbIO OJWHAPHOIO
30HJA.

2. YcraHOBKa JJisl IIYHTUPOBAHUS MUJUIMAMIIEP-
MeETpa.

3. VYcraHoBka mabopaTtopHas i ONpEIeICHUs
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Tun u Ha3BaHMe ayIUTOPUN

OcHalieHue ayauTopuu

WHAYKTUBHOCTH COJICHOWJA M MarHUTHOM MPOHHUIIAEMO-
CTH.

4. YcraHoBka JlabopaTopHas JUisl U3y4eHUs Pe30-
HaHCa HaNpPSKEHUH U onpeaeNneHUs HHAYKTUBHOCTH

5. JlTaboparopHasi yCTaHOBKA ISl U3y4EHUS JTMHBI
CBETOBOM BOJHBI M XapaKTEPUCTUK AU(PpPaKIHOHHON
PEIIeTKH.

6. JlabGopartopHasti ycTaHOBKa MJis OIpeIeIeHUs
paanyca KPUBU3HBI JIMH3BI U JUTHHBI CBETOBOUW BOJHBI C
nomouibio konen Herotona.

7. JlabGopaTopHas yCTaHOBKa IS OINpPEACICHUSI
KOHIIEHTPAllMU PAacTBOPOB caxapa M IOCTOSIHHOW Bpa-
ICHHUSI.

8. ICTOYHHMKY MUTaHUS TOCTOSHHOTO TOKA.

9. Marasun emkocreii Time Electronics 1071.

10. Mara3un emkoctu P-513.

11. Marasun unnyktuBaocreid Time Electronics
1053.

12. Marasunsl conpotuBiennii P-33.

13. Mynbrumetpsl upposie MAS-838.

14. Mynstumerpst APPA 106,203,205.

15. Ocuunnorpad neyxkanansHblii GOS-620 FG.

16. Ioaspumerp CM.

17.MepuTenbHblii HHCTPYMEHT.

VYyeOHass ayauropus JUIs
IpoBe/eHUsT J1TabOpaTOpPHBIX pa-
6ot: JlaGopatopusi «AToma, TBEp-
JIOTO Tefa, apay

JlaGopaTopHbIE YCTaHOBKH, W3MEPHUTEIBHBIC TPH-
OOpBI U1 IPOBEAECHUS J1JAOOPATOPHBIX padoT:

1.JIabopaTtopnast ycTaHOBKa JJIA
BHelHero gorodddexra’.

2. YcTaHOBKa /i1l M3YYEHUS CIIEKTPa aToOMa BOJIO-
poJia U ompeiesieHus MOCTOsIHHOM Punbepra.

3. VYcranoBka mabopaTtopHas i ONpeaeIcHUs
MOTEHIMaja BO30YXKIeHH ras3a.

4. YcraHoBKa s ONpeJeNieHus JUIMHBI Mpobera
YacTHI] B BO3/IyXE.

5. U3meput.ckopoctu cuera Y UM2-2.

6. Monoxpomaropst MYM-1.

7. Mynstumetpsr APPA 205, 207.

8. Ocummnorpa¢ apyxkananbHbil GOS-620 FG.

9. MepuTenbHbI HHCTPYMEHT.

"N3yuenus

YyeOHble ayTUTOPUH  JUIS
MPOBEJCHUS NPAKTHUECKUX 3aHS-
TUH, TPYNIOBBIX U WHAWBUIYyab-
HBIX KOHCYJbTAallMi, TEKYIIEero
KOHTPOJISI U IIPOMEXYTOUHOM at-
TeCTallNH

WHTepakTuBHAS JOCKA, IIPOEKTOD;
MynbTUMETUIHBINA TPOEKTOP,IKPaH.

Y4eOHblE ayIuTOpUU  JUIS
BBITIOJTHCHHA KYPCOBOI'O IIPOCKTH-
pOBaHMsI, TIOMEIICHUS ISl Camo-
CTOSITEIHHOM pabOTHI.

[TepconanbHuble KOMITBIOTEPHI ¢ maketoM MS Of-
fice, ¢ Berxomom B MIHTEpHET U C JOCTYIIOM B 3JIEKTPOH-
HYI0 WH(POPMAIMOHHO-00pa30BaTeIbHYI0 Cpeay YHH-
BEPCHUTETA.

ITomemenue i XpaHeHus
U TPOPUIAKTHYECKOTO OOCITYKH-
BaHUs Y4€OHOT0 000PYAOBaHUS

Cremnnaxu, cefdsl A XpaHEHUs y4eOHOro 000-
pynoBaHus. THCTpyMEHTBI Il peMOHTa 000PYI0BaHHSI.
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