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1 [esiu 0CBOEHUSA TUCITUTLIHHBI

Lenbto ocBoeHus] AUCHMIUIUHBL «DuU3KKay SBISETCS OBJIAJeHUE 0a30BBIMU 3HAHUSMU
OCHOBHBIX (PM3MYECKUX 3aKOHOB W METOJOB KJIACCUYECKOM M COBPEMEHHOW (H3UKH ISt
TEOPETHYECKOT0 U IKCHEPUMEHTAIBHOIO MCCIIEIOBAHMS U PELICHUsS 337a4, BO3HUKAKOUIUX IPU
JanpHememM o0ydeH!H U B TIOCIIEAyIoIel MpohecCHOHATBbHON AEATEIbHOCTH.

OTHU Leu AJOCTUTAIOTCS B XO/€ BBIIOJIHEHUS CIEAYIOIIUX 3a1a4:

—O03HAaKOMJIEHHE CTYJICHTOB C OCHOBHBIMH 3aKOHAMH (PM3UKH, C COBPEMEHHON (PU3NIECKOI
KApTUHOM MHpa, C OCHOBHBIMH KOHUENUUAMH, MOJEISIMH M TEOPUSMH, OMHUCHIBAIOLIUMU
NOBEJICHHE 0O0BEKTOB B MUKPOMHPE, MAKPOMHUPE U METaMupe;

—HU3y4eHUE TEOPETHUECKUX METOJIOB aHalu3a (PU3NUECKUX SBICHU, pacueTHBIX MPOLEAYD
U aJITOPUTMOB, HanboJjee HIMPOKO MPUMEHSEMBIX B (PU3HKE;

—NpUOOPETEHHE HABBIKOB JKCIEPUMEHTAIBHOTO HCCIECNOBAaHUSA (PU3MUYECKHX MPOIIECCOB,
3HAKOMCTBO C COBPEMEHHBIMH H3MEPUTEIBLHBIMU MPUOOpPAaMH M HAYyYHO-HCCIIEIOBATEIILCKOM
anmaparypoii;

—OCBOEHHE METOJIOB MOJIy4YeHHs U 00pabOTKU IMIIMPHUECKON HHPOPMALINY;

—(opMHpOBaHHWE Y CTYICHTOB €CTECTBEHHOHAYYHOTO MHPOBO33PEHHS, KYJIBTYPHI
MBIIUICHHSI, PA3BUTHE CIIOCOOHOCTH K OOOOIICHHIO, MTOCTAHOBKE 3aJa4d W BBIOOPY IyTeH ce
penieHusl.

2 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl
NMOJATOTOBKH CIIEIHAINCTA

Huctunnuua «®Pusuka» BXoauT B 0a3oByro yacTh Onoka 1 oOpas3oBarenbHON
MPOTPAMMBI.

Jns  wu3ydeHWs JAMCUUIUIMHBL  HEOOXOOUMBI  3HAHMS, YMEHHS M BIaJEHUS,
c(OpMUPOBAHHBIE B pE3yJIbTaTe H3yYCHUs ITUCHHUIUIMH 0a30Bod dactu «Martemaruka» u
«Xumusi». W3 obmactu MaTeMaTWKHM OCOOCHHO BaKHBI TaKHUe KIIFOUYEBBIC pa3lenbl, Kak
muddepeHIMaTEHOS U HHTETPaIbHOE MCUUCIICHHE, penicHre AuQQGepeHINaTbHBIX YPaBHCHHUIH,
TUHeHas anrebpa, aHaIUTHYecKas reoMeTpus. M3 Kypca XMMHM HYXXHBI 3HAHHUS O CTPYKType
nepuoanuecko cucremsl J[.M1.MeHeneeBa, CTpoeHUM aToMa, XUMHYEeCKuEe (POPMYJITbI MOJIEKYII.

3HaHUs, YMEHUS U BIAJCHHUS, MOJyYEHHBIE NMPU HU3yYEHUU JaHHOM IUCIUIUIMHEI, OyIyT
HEOOXOMMBI BIIOCJIECACTBUU MPU MU3YUYCHHUH Psa TUCHUILIAH 0a30BOM W BapHaTHUBHON uacTei
oOpa3oBaTenbHOI mporpammel: «Mexanukay, «Temnodusukay, «MeTponorus, cTaHAapTH3AIKS,
cepTudUKaIs».

3 Komnerenuuun ody4aromerocsi, GopMupyemMbie B pe3yJibTaTe 0CBOCHUS
AUCHUILIMHBI U IVIaHUPYeMble pe3yJabTaThl 00y4eHus!

B pesynbrate ocBoeHUs AUCHMITIUHBI (Moayis) «Du3nka» o0ydaromuiics J0MKeH obna-
JIaTh CIEAYIOIMMUA KOMIETCHITUSIMU:

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaThl O0yUeHHs

KOMIICTCHIIN

OK-1 cnocoOHOCTHI0O K A0CTPAKTHOMY MBINLIEHHI0, AHAJN3Y, CHHTE3Y

3HaTh

OCHOBHBIE 3aKOHBI (DU3UKH;

CIIEZICTBUS U3 3TUX 3aKOHOB;

—  (usHUecKyIO CYITHOCTH SABJICHHUH U MPOLIECCOB, MPOUCXOAIINX B IPUPOJE;
(¢u3MKO-MaTeMaTHYECKUN amnmapar, IpUMEHSIOIIUIACS 1715l OMUCAHUS 3aKO-
HOB (pu3uKH;

— METOJIbl aHAJIM3a M MOJICIIMPOBAHUS CJIOXKHBIX (DU3NIECKHUX TPOIIECCOB;




CTpyKTypHBI

JJIEMEHT [Tnarupyemblie pe3yiabTaThl O0y4eHUS
KOMIIETEHIINH

— METOABl U MOJAXOJbl K TEOPETUYECKOMY U IKCIIEPUMEHTAILHOMY HCCIIE0-
BaHUIO, IPUMEHsIEMbIE B (PU3UKE U PACIIPOCTPAHSIONINECS Ha JAPyrue o01acTH
3HaAHUHI

YMeTsb — OOBACHATH (BBIABIATh WM CTPOUTH) THUIHWYHBIC (DU3NYECKUE MOJEIH IS
OIMCAaHMS PeaJbHBIX MPOIIECCOB,
— BBIOMpPATh METO/IbI UCCIIEI0OBAHUS, C TIOMOIIBIO IPHOOPOB;
— MpUMEHATh (U3MYECKHEe 3aKOHbI U (U3MKO-MaTeMaTUYECKUH ammapar B
npodeccuoHaNbHOM JeSTENIbHOCTH; HCIIOJIb30BaTh MX Ha MEXIUCIUILUIMHAP-
HOM YPOBHE;
— npuoOpeTarb 3HAHUS B 00JIacTU (PU3UKU, IPUMEHUMBbIE I PEIICHUs MH-
KEHEePHBIX 3a]1a4;
— KOPPEKTHO BBIpaXaTb M apryMEHTHPOBAHHO OOOCHOBBIBATH IIOJIOKEHUS
MpeAMETHOM 00IaCTH 3HAHUSI.
—  U3MepsITh PU3NUECKHE BETUYHHBI.

Braners — HaBBIKAMHM peuIeHHs (U3NIECKHX 33/1a4;

— HaBBIKAMHU Pa0OTHI C IUPOKUM KPYroM (pru3nYecKux IpudopoB u 060pyro-
BaHUS;

— crmocobamMy JeMOHCTPAIMK YMEHHS aHATU3UPOBATh TCOPHUIO NIPH PELICHUH
WH)KCHEPHBIX 3a/1a4,

— MeTOJaMHM MPOBeACHUS PU3NIECKUX U3MEPEHUH, pacyeTa BeINYHH, aHAIIU-
3a TIOJIyYCHHBIX JAHHBIX U HABBIKAMU IIJIAHUPOBAHUS UCCIIEIOBATEIILCKOTO
nporecca,

— HaBBIKAMU M METOJUKaMH 0000IIEHHS Pe3yIbTaTOB AKCIIEPUMEHTAIBHON
JEATELHOCTH;

— cnoco0aMu OIEHUBAHUS 3HAYUMOCTH M MTPAKTUYECKON MPUTOTHOCTH TTOTY-
YEHHBIX Pe3yJIbTaTOB;

— BO3MO’KHOCTBIO MEKIUCIUIUIMHAPHOTO MPUMEHEHHs! (PU3NUECKUX 3HAHUIM;
— OCHOBHBIMH METOJIaMH (PU3MUECKUX UCCIIET0BAaHUN B TPOPECCHOHATLHON
00J1acTH, MPAKTUYECKIMH YMEHHSIMHA U HABBIKAMH UX HCIIOJIB30BAHUS;

— mpo¢eccCHOHATBHBIM S3bIKOM B 00JIaCTH (PU3MKH;

— crnoco0aMu COBEpIIEHCTBOBAHUS MPO(PECCHOHANBHBIX 3HAHUW W yMEHUU
IyTeM HMCIOJIb30BaHMsI BO3MOXKHOCTEH MH(OPMAIIMOHHOM CpeJibl.

OK-7 roroBHOCTBIO K caMoOpa3sBUTUI0, CaMOpEaIu3allui, UCII0JIb30BAHUIO TBOPYECKOI'O

MMoTCHIHAJIA

3HaTh

— OCHOBHBIE 3aKOHBI (PU3HKH;

— CJEICTBMS U3 ITHX 3aKOHOB;

—  (usHyecKyro CYITHOCTH SBJICHHUH U MPOLIECCOB, MPOUCXOAIIUX B IPUPOJE;
— (usuKO-MaTeMaTHUYECKHUI anmapat, NPUMEHSIOUMICS Uil OMUCAHUs 3aKO-
HOB (pH3UKH;

— METOJIBl aHAJIM3a M MOJISIIMPOBAHUS CJIOXKHBIX (PU3NIECKHUX TPOIIECCOB;

— METOJBI U TIOJXOMbI K TEOPETHUECKOMY M KCIIEPUMEHTATLHOMY HCCIIEI0-
BaHUIO, IPUMEHsIEMbIE B (PU3HKE U PACHPOCTPAHSIOIIMECS HA JApyrue odnactu
3HaHUH

YmMmern

— pacno3HaBaTh 3((EeKTUBHOE pelieHne oT Hed((PEKTUBHOTO;

— OOBACHATH (BBIABIATH U CTPOUTH) TUIHMYHBIE (PU3MUECKUE MOJEIU JUIs
OTIMCaHMSI PEaTTbHBIX MPOIIECCOB,

— BBIOWMpATh METO/bI UCCIIEJOBAHUS, C TOMOIIBIO TPUOOPOB;




CTpyKTypHBI

3JIEMEHT [Tnarupyemblie pe3yiabTaThl O0y4eHUS
KOMIIETEHIINHU
— Jnenatb 00OCHOBAHHBIE BBIBOJBI IO pe3ysbTaraM (pU3NYECKUX HCCIIeT0Ba-
HUU
Bnaners — TIOHSATUHHBIM anmnapaTom,

— HaBBIKAMM aHAJIW3a U CUHTE3a B UCCIIEA0BATEIbCKOMN AESITEIBHOCTH

— crnoco0aMu IEMOHCTPAllUU YMEHHUs aHAIU3UPOBATh TEOPHIO MPU PELICHUU
VHKEHEPHBIX 3a/1a4;

— METOAaMH MPOBeeHUsT (PU3MUECKUX U3MEPEHUH, pacueTa BeIHInH, aHAH-
3a TIOJIyYEHHBIX JAHHBIX U HaBbIKAMU [JIAHUPOBAHUS UCCIIEI0BATENBCKOTO
npotiecca,

— HaBBIKAMH U METOJUKaMU 0000IIEHUS pe3yIbTaTOB IKCIIEPUMEHTATHLHOU
JEATEIIbHOCTH;

— crnoco0aMu OLIEHWBAHUS 3HAYUMOCTHU U MPAKTUYECKON MPUTOAHOCTH MOTY-
YEHHBIX PE3YJIbTATOB;

— BO3MOYKHOCTBIO MESKIUCIUIUIMHAPHOTO IPUMEHEHUsT (PU3HUYECKUX 3HAHUMH;
— OCHOBHBIMHU METOJaMU (PU3UUYECKUX UCCIEI0OBAaHUI B PO ECCHOHATBHON
o0jacTu, MPaKTUUYECKUMU YMEHUSIMHA U HAaBBIKAMU MX HUCIOJIb30BaHUS;

— crnoco0aMu COBEpIICHCTBOBAaHUSA MPO(PECCHOHANBHBIX 3HAHUNW W yMEHUU
MyTEeM MCIOJIb30BaHUS BO3MOXKHOCTEH MH(DOPMAIIMOHHOM Cpeibl.




4 CTpyKTypa M coJepKaHue IUCHUIINHbI

OO01mmas TpyI0eMKOCTh TUCHIUTUIHHBI cocTaBiseT 113aderHbix equnani 396 akaa. 9acoB, B TOM YHCIIE:
— KOHTakTHas pabora — 49,1/16U akaz. yacos:

— ayauTopHas — 42 akaj. 4acos;
— BHeayauTopHas — 7,1 akas. 4acoB

— caMocTosTenbpHas padora — 325,6 akaj. 4acos;
— MOJTrOTOBKA K ’K3aMeny — 17,4 akan. yaca;

— IIOJITOTOBKA K 3aueTy — 3,9 akaj. yaca

AynuropHas C'& g =§
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1. Mexanuka. MonekynspHas gusuka u Tep-
MOJIMHAMHUKa
1.1. KunemaTrika u auHamuKka mocrymarens-| 1 | 22U | 0 | 2/21 |40 - [loaroroBka K J1abopaTOpHBIM U |- TabopaTopHbie padoTsl Ne 1, | OINK-2 —
HOTO U BPAIIAaTEIbHOIO JBM)KEHUS NPAaKTUYECKUM 3aHATHIM; 14; 3yB
1.2. 3akoHBI COXpaHEHUsI B MEXaHUKE 1 2 (21| 2 |40 - [IpopaboTka nexumii; - KoHTpoJbHas padora Ne 1. | OIIK-3 —
- CaMmocTosITeIbHOE U3yUECHHE 3yB
1.3. MonekynspHas ¢u3uka U TepMoiuHa-| 1 2 |21} 2 |36,1 y4eGHOM M HAYTHOH TUTEPATYDHI;
Mika - Pabota ¢ 3neKkTpoHHBIMH Yueo-
HUKaMH,
- Pemienne naaMBHUIyanbHOM
KOHTpPOJIbHON paboTsl Ne 1.
Hroro no paznery 1 |6/21 | 4/21 | 6/21 |116,1
Hroro no kypcy 1 |6/21 | 4/21 | 6/21 |116,1 IK3aMeH
2. DIIEKTPOMarHeTU3M 2
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2.1. Dnektpuyeckoe moine B Bakyyme u B Be-| 2 |[2/IM| O 1/1 (30 - [loaroroBka Kk 1a00paTOPHBIM U |- T1a00opaTOpHbIE paboTh Ne OIIK-2 -
ILIECTBE MPaKTUYECKUM 3aHATUSIM; 24, 34; 3yB
2.2. [1oCTOSIHHBIN JEKTPUUECKUN TOK 2 1 21| 1 |30 - [IpopaboTka nexuii; - KOHTpoJbHas padora Ne 2. OIIK-3 —
- CaMOCTOSITENIbHOE U3YUEHHE 3yB
2.3. MaruurtHoe mose B BaKyyMe M B BeEIIC- 2 1 0 1 28,5 yqeﬁHof/'I u Haqu()f/'I JUTEPATYPBHI;
CTBE. DIIEKTPOMATrHUTHAs HHIYKIIUS - Pa6oTa ¢ 9JIeKTPOHHBIMH y4el-
2.4. BomHoBas ontuka. Mutepdpepenums u| 2 | 2/1W | 2/11| 1/1 |30 HUKaAMU;
IU(paKUs CBETOBBIX BOJIH - Pemenne nHauBMIyaIBHON
KOHTPOJIbHOM paboTs! Ne2.
Wtoro no pazneny 2 | 6/21 | 4/21 | 4/21 |118,5 3auer
3. KBanToBas ¢usuka. AToOMHas U siepHas
¢buznka
3.1. KBanToBas onrtuka. DineMeHThl kBaHTO-| 2 | 2/1M | 2/11| 2 50 - [loaroroBka k 1a00paTOPHBIM U | - TabOpaTOpHbIE pabOTH! No OIIK-2 —
BOU MEXaHUKU MPaKTUYECKUM 3aHATUSIM; 36, 53; 3yB
3.2. ®u3uka aTOMa U aTOMHOTO SApa 2 |21 | 2/11| 2 41 - [IpopaboTka nexmuii; - KoHTponbpHas pabora Ne 3. | OIIK-3 —
- CaMOCTOATENIbHOE U3yUYEHUE 3yB
y4eOHOI U Hay4HO JUTEepaTyphl;
- Pabora ¢ anekTpoHHBIMU yueO-
HUKAMH;
- Pemenne nHaMBHUIyaIbHOU
KOHTPOJIbHOM paboTsl Ne 3.
Wroro no pazneny 2 (421|421 | 4 91 DK3aMeH
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5 O0pa3oBaTesibHbIC H HHPOPMAIIMOHHBIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHJIOB y4eOHOH paboThl Hanbosee 3¢ (HEKTUBHBIE pe3yabTa-
ThI OCBOCHUS AUCUUIUIMHBI «DU3HKa» Aal0T TpaAULMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUU, UH-
TEePAKTUBHBIE TEXHOJIOTUH, HHPOPMAIIMOHHO-KOMMYHHUKALMOHHBIE 00pa30BaTelbHbIE TEXHOJIO-
TUH.

1. TpanuunonHsle 00pa3oBaTeNbHbIE TEXHOJOTUU OPUEHTHUPYIOTCS HA OpraHu3alu odpa-
30BaTEIBHOrO MPOLECCA, IPEANOJATAIONIYIO PSAMYIO TPAHCIIALMIO 3HAHUNM OT IIPENoAaBaTelis K
CTYJEHTY (MPEUMYIIECTBEHHO HAa OCHOBE OOBSCHUTEIBHO-WILIIOCTPATUBHBIX METOJOB 00yde-
HUS). YueOHas AEATeNbHOCTh CTYACHTAa HOCHT B TaKMX YCIOBHAX, KaK MPaBHIIO, PETIPOIYKTHUB-
HBIN XapakTtep.

@®opMbl yUeOHBIX 3aHATHI C NCIOJB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

HNudopmaninonHasi JeKUUs— MOCIeI0BaTEIbHOE M3JI0XKEHHE MaTepuaia B JAUCHUIIIMHAP-
HOU JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBAMU (MOHOJIOT TPEmo-
JlaBaTers).

Cemunap — Oecena mpenojaBaresst U CTyJEHTOB, OOCYX/IEHHE 3apaHee MMOATOTOBICHHBIX
COOOIIIEHUH IO KaKJJOMY BOIIPOCY TJIaHA 3aHATHUS C €IWHBIM JJIsl BCEX MEePEYHEM PEKOMEHIye-
MO 00513aTEIbHON U IOTIOJTHUTEIbHON JIUTEPATYPBHI.

[IpakTUueckoe 3aHATHE, MOCBSLIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
IPEJIOKEHHOMY aJITOPUTMY.

JlaboparopHas pabota — opranuzanus y4eOHON pabOThI ¢ peaTbHBIMU MaTEpUAIbHBIMU U
MH(OPMALMOHHBIMU OOBEKTaMH, SKCIIEPUMEHTAJIbHAs paboTa C aHAJIOTOBBIMH MOJEISIMHU pe-
ANbHBIX 0OBEKTOB.

3. VHTepakTUBHbIE TEXHOJOTMH — OpraHM3alus 00pa30BaTEILHOIO IMpoliecca, KOTopas
MpEANoJaraeT akTUBHOE M HEJIMHEWHOE B3aMMOJIEWCTBHE BCEX YYACTHHKOB, JOCTHUXKEHUE Ha
ATOH OCHOBE JMYHOCTHO 3HAYMMOIO JUIsi HUX 0Opa3zoBaTesibHOro pesynbrara. Hapsay co cre-
UMAJIU3UPOBAHHBIMU TEXHOJOTUSIMU TaKOI'O POJia MPUHLMUII UHTEPAKTUBHOCTH MPOCIIEKUBAECTCS
B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA. HTEepaKTHBHOCTH MOApa3yMeBa-
eT CyOBeKT-CyObEeKTHbIE OTHOIIEHHUS B XO0J€ 00pa3oBaTENbHOIO IMpollecca U, KaK CIeNCTBUE,
(dbopMupoBaHUE camMoOpa3BHUBarolIelcs HH()OPMALIMOHHO-PECYPCHOM Cpeapbl.

@opMbl yueOHBIX 3aHATUH C MCIOJIB30BAaHHEM CIEIUAIN3UPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHI:

Jlexuust «0OpaTHOM CBSI3U» — JEKIUSA—TIPOBOKAIMs (M3JI0KEHUE MaTepuaia ¢ 3apaHee 3a-
MJIAHUPOBAHHBIMH OIITMOKAMU ), JIEKITUsI-Oece1a, JTEKIU-TUCKYCCHSL.

CemuHap-1ucKyccusi — KOJJIEKTUBHOE 00CYX/IeHHE KaKOro-Inbo CIOpHOro BOmpoca, mpo-
0J1eMbl, BBISIBJICHHE MHEHUH B IpyIie (MeXIpyIIoBON AUAIOT, AUCKYCCUS KaK CIIOp-AUaJIor).

4. VIHpopMarmoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOTUU — OpPraHU3aIUs
00pa30BaTeNbHOTO MpPOIECCa, OCHOBAHHAS Ha MPUMEHEHHMM CIEHUATM3UPOBAHHBIX MPOrpaMM-
HBIX CpeJl U TEXHUYECKHUX CPE/ICTB paboThl C HH(pOopMaluen.

@opMbl y4eOHBIX 3aHATUH C MCIOJIb30BAaHHUEM HH(POPMAMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTH:

Jlexuus-Bu3yanusanus — HU3JI0)KEHHUE COJEpKaHUS COMPOBOXKIACTCS Ipe3eHTaruei (xae-
MOHCTpale yueOHbIX MaTepranoB, MPEACTAaBICHHBIX B Pa3JINYHbIX 3HAKOBBIX CUCTEMax, B T.4.
WUTIOCTPATUBHBIX, IPaUUeCcKuX, ayino- U BUJIEOMATEPHAIIOB).

[TpakTuyeckoe 3aHaTHE B (hopMe MPE3CHTAIMM — NPECTABICHNUE PE3YIbTaTOB MPOEKTHOM
WIM HCCIIEIOBATEIbCKON NEATENIbHOCTH C MCIOIb30BAaHUEM CIIEHHUAIN3UPOBAHHBIX MPOrpaMM-
HBIX CpPENl.



6 YueOHO-MeTOAMYeCKOe o0ecledeHre CaMOCTOATeIbHOI padoThl 00yUYaroIUXCs

IIpumepHbIe HHAMBHAYATbHbIE KOHTPOJbHbIE PA60THI
1 xype
KonTpoubnas padora Ne 1 «Mexanuka. MoJiekyasipHas (PU3HKA M TEPMOANHAMHUKA»

1. Pajmyc-BeKTOp YaCTHIEI H3MEHSETCS 110 3aKoHy I = 7i + 4tj + 3t°k (m). Haiitn BekTOp
CKOPOCTH V; BEKTOP YCKOPEHHs @; MOJYJIb BEKTOpa CKOPOCTH V B MOMEHT BpeMeHu t = 3c.
Ortser: V=18,4 m/c.

2. JIa Tena, maccol koTopbix My = 0,125 kr u my= 0,15 xr, cBs3a-
Hbl HUTBIO, TIepeOpoIeHHON uepe3 Os0K. biaok maccoir m = 0,1 kr yk-
perui€H Ha Kparo TOPU30HTAIBHOIO CTOJA, MO MOBEPXHOCTU KOTOPOIO
CKOJIB3UT Teno maccoit Mp. Koadduuument tpenus tena m; o moBepx-
HOCTh cTojia U = 0,2. C KakuM YCKOpEHUEM ABUXKYTCS Tesa?
OtBer: a=3,8 M/c?,

3. JIBa MIacTUIMHOBBIX LIAPUKA, ABUTABIIUXCSI CO CKOPOCTAMH L1 = 3 M/C U L2 = 5 M/C Ha-
BCTpeUy JIpYr JIpYry, UCHBITHIBAIOT a0CONIOTHO HEYNpYyruil yaap. Yemy paBHa CKOpOCTH LIapu-
KOB I0CJI€ yJiapa, €ClIi KMHETUYecKasi SHeprys MepBoro mapuka J1o yaapa osuia B N = 1,6 paza
0oJbIIe, YeM KMHETUYECKasi SHEPT sl BTOPOro?

OtBet: U= 1,53 m/c.

4. MatepuasbHas TOYKa COBEPIIACT TaPMOHUYECKUE KOJicOaHus 1m0 3akoHy X = 3-C0S(mt/2
+ 1/8) cm. Onpenenuth nepuoa koiebanuii T, MAaKCUMaJIbHYH CKOPOCTh TOUYKA Umax M MAKCH-
MaJIbHOE YCKOPEHUE TOUKH Amax-
OtBer: T=4 ¢, Umax= 4,71 cM/C, Qmax= 7,4 em/c?.

5. 10 r KHCIOPOIa, HAXOJSAIIETOCs TIPH HOPMaTBHBIX ycroBmsix (t = 0°C, p = 10° [Ta) cxu-
Maercs 10 o0bemMa V,= 1,4~10_3 M. Haiitu JaBJIEHUE KUCIIOPO/Ia MOCIIE CKATHUSL, €CIIU MPO-
[eCC MPOUCXOAUT u30Tepmuuecku. Kakosa npu 3Tom pabora cxarus?

OtBer: p2 = 5-10° ITa, A =—1,15 xJIx.

6. Maccy m = 6,6 T BojiopoJia paciidpuin u3odapuyecku ot o0bema Vi 10 o0béMa V; =
2V1. Haiitu usmenenue AS SHTPOIHY NIPU paCHIMPEHUH.
OtBet: AS = 66,3 JIx/K.

2 Kypc
KonTposbHas padora Ne 2 «JiiekTpudecTBO M MaruHeTu3m. BosiHoBasi onTuka»

1. 3apsasr q1=2-10°Kn u ,=5-10°Kn  pacronosxensr Ha paccros- q
Huu |=40 cm gpyr ot apyra B Toukax A u B (cm. puc.). Boonb mpsmoii
CD, npoxopsiei napamwiensHo auHuE AB Ha paccrosaun d=30cM oT Heg,
nepemeraercs 3apsia 0=1-10"Ki.Onpeenuts paGoTy EKTPHYECKHX CHII ol

npu nepemenieHny 3apsiaa ( u3 touku C B Touky D, eciim otpesku ACu B D
BD neprienaukymnspus! tuaun CD. Orser: A= —36-10"I[k.

2. JIBa ucTo4HMKA ¢ 3.4.Cc. €1=0,5 B 1 €=3,9 B u onMHaKOBBIMU BHYTPEHHUMHU COIIPOTHB-
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JICHUSAMU 110 2,0 OM COCAUHCHBI napajmenLHo " IMMOAKJJIOYCHBI KO BHelﬂHeﬁ uenun COHpOTI/IBJ'Ie-
Huem 9,0 Owm. Omnpenenutb TOKM B JJ€MEHTaX WM BO  BHENIHEW  LIEMH.
Otset: 1;=0,91 A; 1,=0,39 A; 1=0,52 A.

3. Ilo OeckoHEYHO UTMHHOMY TIPSIMOMY MIPOBOAY, H30THYTOMY TaK, Kak
9TO TOKa3aHo Ha pucyHke, TedeT Tok 1=100A. OnpenenuTh MarHUTHYIO WH-
nykuuto B B Touke O, ecnu I = 10 cm.

Otser: B =357 mxTa.

4. Karymka mmHoi (=20 cm u auamerpom D=3 cm umeer N=400 Butkos. Ilo kaTymike
uaer Tok cuior |1=2 A. Haiitu: 1) MHAYKTUBHOCTb KaTyLIK{; 2) MarHUTHBIA IOTOK, IIPOHU3BI-
BaIOLIUH TUIOMIA/Ib €€ MONEPEYHOro CeUCHHUSI.

Otser: L =7,1-10™I'w; @ = 1,42-10° B6.

5. JIBa KOrepeHTHBIX UCTOYHHMKA S1 U Sy ¢ JUTMHHOM BOJIHBI A = 0,5 MKM HaxoJsTCs Ha pac-
crosiuu d =2 MM apyr ot apyra. [lapanienbHo TUHUN, COSAUHSIONICH HCTOYHUKH, PACTIONO0KEH
9KpaH Ha pacctosHuu L = 2 M oT Hux. Uto Oyaer Habmoaatbes B T. A dKpaHa, OTCTOSIICH Ha
pacctosiHuu X = 1 MM OT ieHTpa cuMMeTpuu O: CBET WM TEMHOTA?

OtBerT: B T. A Ha 3KpaHe OyJeT CBeT.

6. AHaim3aTop B 2 pasa ocialiseT MHTCHCUBHOCTD MaJIAl0IIEro Ha HEro CBETa, MpOIIe]-
IIETO TIepesl ITUM uepe3 mosipu3arop. KakoB yron ¢ Mexay TIaBHBIMH IIOCKOCTSMH TIOJISPH-
3atopa U aHaJIM3aTOoPA. [Morepsmu cBera B aHaJIM3aTope npeHeopeys.
Otser: (p=45°.

KonTposbnas padora Ne 3 «KBanToBasi, aToMHas M siiepHast puznka»

1. HaiiTu, Kakoe KOJIM4eCTBO PHEPTUU B 1 C M3iIydaeT abCoIIOTHO YEPHOE TENIO C TOBEPX-
HOCTH IUIOMA/BI0 | CM’, €CITH M3BECTHO, YTO MAKCHMAIbHAs CIIEKTPaJIbHAS IUIOTHOCTB €r0 YHEP-
FeTUYECKON CBETUMOCTH MPUXOJUTCS HA JUIMHY BOJIHBI 484 HM. OtBet: AE =73 x]/Ix.

3. CBeToBOI MOTOK MajaeT HOPMAIbHO HAa MOBEPXHOCTH ¢ KOAPPUIIMEHTOM OTPaKEHUS
p=0,6, mpu 3TOoM OH npou3BoauT AasieHue p=0,2 [la. OnpeneanTs YHEPTETUUECKYIO OCBEIICH-
HOCTbH MTOBEPXHOCTH.

Otger: E= 37,5 MB1/M°

2. Kakas yacTh SHEpruu mnajarouero GoToHa NpUXOAUTCS Ha 3JEKTPOH OTJA4YU IMPU KOM-
NTOHOBCKOM 3((dekre, eciiu paccesHue (HOTOHA MPOHU30ILIO Ha yroi /6. JlTnHa BOJTHBI Majaaro-
niero gorona A;=12mm. Ortser: T/¢1=0,03.

4. Haiinure nnuHy BOJHBI Ae bpoins A s snexkTpoHa, 00Ja7aromero KMHETHUeCKOM
sHepruen Ex =3 M»aB.
Otser: A= 0,36 nm.

5. OnpenenuTh MOCTOSHHYIO A PaAMOAKTUBHOTO pacliajia CTPOHLUS s Sr. Kakas mois ot

MEepBOHAYAIILHOTO YKCia aTOMOB pacnaaaercs 3a 10 net? [lepuon nonypacnana 28 ner.
Otger: A = 7,85-107° ¢ 1; 229,

6. DHeprus CBs3M A1Ipa, COCTOAIIETO U3 JABYX MPOTOHOB M OJHOTO HEUTpPOHA, paBHa 7,72
M>bB. Omnpenenure Maccy HEUTPaIbHOIO aToMma, HUMEIOLLETO 9TO ApO.
OTtBeT: My = 3,01603 a.e.M.

12



ITepedyens 1a0opaTopHBIX padoT
1 xype

No 1 «ITpumeneHre 3aKOHOB COXpaHEHUs ISl ONIPEACIICHUS] CKOPOCTH T0JIETa YIIH
Ne 14 «Onpenenenue nokasarens aguadaTel MeTooM Kiemana u Jlesopmay

2 Kypc

Ne 24 «Pacmmpenue npezaena U3MEpeHUs aMIepMeTpa OCTOSTHHOT'O TOKa»

Ne 34 «Omnpenenenue UIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK AU(PPAKIIMOHHON pemieT-
KH»

Ne 36 «CHsATHE BOJNIBTAMIEPHBIX XapAKTEPUCTHK (POTOIIEMEHTA U ONpEACTICHUE €ro UyB-
CTBUTEIBHOCTH

Ne 53 «Omnpenenenne MakCUMabHOW PHEPTUU -4acTUI] U UACHTU(DUKALUSA PaIHOaKTHB-
HBIX [IPENapaToB»
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA JIsl POBEJEHUS MPOMEKYTOYHOM aTTeCTAllUN

CTpyKTypHBIii
JJIEMEHT
KOMIETEHINH

[Inanupyembie pe3ysbTaThl 00y4CHHS

OneHouHbIE CpECTBA

OK-1 cnoco0HOCTBI0 K a0CTPAKTHOMY MBIILICHHIO, AHAJIN3Y, CHHTEe3y

3HaTh

— OCHOBHBIE 3aKOHbI (PU3HKH;

— CIEACTBUS U3 3THUX 3aKOHOB;

—  (U3MYECKYI0 CYLIHOCTb SIBJIEHMM M IPO-
LIECCOB, IPOUCXOAIIMNX B IPUPO/IE;

— (u3uKo-MaTeMaTHUYECKMI ammapaT, IpHU-
MEHSFOILMICS JUIsl OMIMCAHUS 3aKOHOB (PU3UKHU;
— MeToJbl aHAJIN3a U MOJAEIUPOBAHUS CIOXK-
HBIX (PU3UYECKUX MPOLIECCOB;

— METOAbl U MOIXOAbl K TEOPETHUYECKOMY H
DKCIEPUMEHTAIbHOMY HCCIIEOBaHUIO, IpH-
MeHsieMble B (PM3HMKE U PACIPOCTPaHSIOIINECS
Ha JIpyrue o0J1IacTH 3HaHUH

Ilepeyenn TeopeTHUYECKHX BOMPOCOB K dk3ameny (1 kypc):

1. Kunematuka nocrynarenbHoro aswxkenus. Cucrema orcuera. [lonsatue paguyc-BekTopa,
CpPEeIHEW U MTHOBEHHOM CKOPOCTH U YCKOPEHHS.

2. ObparHas 3agaya MexaHuku. HaxoxaeHue nepeMernienus Teaa u npoiaenHoro nytu. Ha-
YaJIbHBIE YCIIOBHSI.

3. JIBM>KEHHE IO OKPYKHOCTH. YTOJI TOBOPOTA, YIJIOBasi CKOPOCTh U YITIOBOE YCKOPEHHUE.
CBs13b YIJIOBBIX U JIMHEWHBIX BEJTMYHH.

4. KpuBonuHeliHoe 1BHKeHUE. TaHreHIIMaIbHOE U HOpMalIbHOE ycKopeHue. [lomHoe yckope-
HHE. YTOI MEXAY CKOPOCTBIO U YCKOPEHHUEM.

5. Ilonarue cunbl 1 Maccel Tena. [Ipuanun cynepnosunun. 3akonsl HerotoHa.

6. Umnynbc Tena. OCHOBHOM 3aKOH IMHAMUKHU [TOCTYNATENbHOTO BMKeHUs. [IpuMenenue oc-
HOBHOT'O 3aKOHA JUHAMUKHU.

7. MOMEHT uMIyJbca U MOMEHT CHUJIbI OTHOCUTENIbHO TOUKU. OCHOBHOE YpaBHEHHE JUHAMUKU
BpAIlaTEIbHOIO JBUKECHHUSL.

8. Bpamienue BOKpyT HEMOABUKHON OCH. MOMEHT MHEPLIMU MaTEPUAIIBHON TOYKH U TBEPIOTO
Tena.

9. Pacuer MOMEHTOB MHepIuHU NpocThiX Tel. Teopema llTelinepa.

10. 3akOHBI COXpaHEHUS B MEXAHUKE. 3aMKHYTasl CUCTEMA. 3aKOH COXPAaHEHUs UMITyJIbCa.

11. Mexanuueckas pabora. Kunetnueckas sHeprusi HocTynaTeabHOro ABMKeHus. Teopema o
KMHETUYECKOUW SHEPTUU.

12. 3akoHBI cCOXpaHEHU MPHU BpalllaTeIbHOM JIBIKeHUU. KuHeTnueckas sHeprus BpalaTesib-
HOTO JIBWJKEHUS. 3aKOH COXPaHEHUsI MOMEHTA UMITYJbCa.

13. KoncepBaruBHbie cuiibl. [loTeHIManbHas SHEprus. 3aKOH COXPaHECHUS TTOJTHOM MeXaHUuYe-




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

CKOM 2HEPTHUH.

14. T'apmonunyeckue konedanus. Y paBHEHNE rapMOHMYECKUX KOJIeOaHuil. AMIUIUTY/1a, YacTOTa
Y HavyayibHas ¢asa.

15. DHeprus rapMOHHYECKUX KoJieOanuii. MaTeMaTndecKuil M PU3NICCKU MasSTHUKH.

16. TepMoarMHAMUYECKUN U CTATUCTUYECKHI CIIOCOOBI OMMCAHUS MaKpocucTeM. MoJielnb uie-
QJIIBHOT'O Ta3a. YpaBHEHHE COCTOSHUS UEAIbHOTO rasa.

17. TlonsiTue creneHeil cBOOOIbI MOJIEKYJIBL. Teopema 0 paBHOpACIIpeIeICHIUH SHEPTUU 110
CTENEHSIM CBOOO/IBI.

18. BuyTpeHHss sHeprus Kak QyHKIHs COCTOSHUSA CUCTeMbl. [lepBoe Hauano TepMOAMHAMUKH.
19. Pabota kak ¢yHkus nporecca. M3oxopuueckuit, 1300apruuecKuii 1 H30TEPMUYECKHIA MTPO-
LIECCHI.

20. TonsaTHe TemIoeMKOCTH. TeII0eMKOCThb ITPH H30XOPUIECKOM U M300aprIecKoM TpoIiec-
cax. [TocrossHHas anuabatel. AnrabaTHUeCKHii poLecc.

21. Bropoe Havano tepmoauHamuku. ®opmynuposku Kitay3uyca u KenpBuHa.

22. Huxnnueckuit mporecc. KoaddunneHnt noneznoro nedcTBUs TEMIOBOM MaIiHbIL. [{uK
Kapmno.

23. [Ipo6iema He0OPAaTUMOCTH TEIUIOBBIX MPOLIECCOB. DHTPOIINS CUCTEMBI U €€ CBOMCTBA. Teo-
pema Hepucra.

Ilepeuens BonpocoB k 3auerty (2 Kypc):

1. DaexkTpocTaTHYEeCcKOe Moje. DINEKTPUISCKUI 3aps/l U ero cBoicTBa. 3akoH KymoHa.

2. HanpspkeHHOCTD AEKTPOCTAaTHUECKOTO MoJs. [IpuHIMI Cynepno3uiiny st AUCKPETHOTO U
HETIPEPBHIBHOTO PACIIPEICIICHUS 3aPsII0B.

3. Pabora anekTpocTaTideckoro mois Mo mepeMenIeHUI0 3apsia. JHEPrusl B3aUMOICHCTBUS
3apsaoB. [loTeHnman moss.

4. l'eoMeTpuuecKoe onmucaHue dMeKTpruueckoro nojis. Teopema ["aycca u Teopema o UPKYIIs-
UM HAMIPSHKEHHOCTH 3JIEKTPOCTATHIECKOTO TOJIA.

5. Kounencaropsl. [TonsTue 2mekTpoéMKoCTH. EMKOCTB MIIOCKOTO KOHIEHCATOPA.

6. CoeariHeHNE KOHACHCATOPOB. DHEPrusl 3apsLKEHHOT0 KOHJIEHCATopa.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

7. ITocTOSTHHBIN JIEKTpUYECKUA TOK. 3akoH OMa [Tl OJHOPOIHOTO y4yacTka 1ernu. ConpoThB-
nenue. CoeMHEHNE CONPOTUBIICHUH.

8. CTopoHHUE cUIIbl. DIEKTPOABMXKYIIAs cuila. 3akoH OMa Ji71sl HEOTHOPOIHOTO yJacTKa LEeHH
U JIJIS1 3aMKHYTOU LIETIH.

9. Pa3BerBnennsle nenu. [Ipasuna Kupxroda.

10. PaGora anekTpudeckoro Toka. MomHocTh Toka. 3akoH JIxkoyns-JIeHma.

11. Enunas npupoja 31eKTpu4ecKkoro u MaruuTHoro nosieit. Cuita Jlopenua. Cuna Ammnepa.
12. MarauTHOe 1oJie IBMKYIIerocs 3apsaa. [[puHun cyneprno3uiuin MarHiTHBIX moJieit. 3a-
koH buoCagsapa.

13. 'eomeTpryecKkoe OMUCAHUE MATHUTHOTO OIS, [I0TOK M UPKYIISAIUS BEKTOPa MarHUTHON
UHAYKIHIH.

14. 3akoH snexkTpomaruuTHOM uHAYKIMK Papanes. [IpaBumno Jlenia.

15. SIBnenue camonHyKIMK. HyKTUBHOCTD. PacueT MHAYKTUBHOCTH OECKOHEYHOTO COJIe-
HOMJIa. DHEPrusi MAarHUTHOTO TOJISt

16. OcHOBHBIE XapaKTEPUCTUKHU HJIEKTPOMArHUTHOM BosHBI. I1Ikana 31eKTpOMarHUTHBIX BOJIH.
Oco0eHHOCTH ONTUYECKOTO /Ihala30Ha.

17. Untepdepenuns cBeToBbix BoiH. KorepentHocTs. OnbiT FOHTA.

18. OnTryeckast pa3HOCTH X0/1a. Y CIIOBUSI MAKCHMyMa M MUHUMYMa TIPH HHTEP(EPEHIINN.

19. UnTepdepeHuys B TOHKUX MIEHKAX.

20. Senenne mudpaxun. Audpaxmust Openens Ha KpyriaoM oTBepcTHH. 30HBI DpeHerns.

21. Tudpakuus OpayHrodepa Ha y3KOH MPSIMOITUHEHHON IIENH.

22. ludpakimonHas pemeTKa.

23. EcTecTBeHHBIN 1 MONSPU30BaHHBIN cBeT. 3akoH Maittoca.

IMepedyens TeopeTHUEeCKHX BOMPOCOB K IK3aMeHy (2 Kypc):

1. TerutoBoe u3nydenue tena. 3akoH Credana-bonbiimana. 3akon cmemenust Buna. I'unoresa
[Inanka.

2. ®otorddexr. 3akonsl Cronerosa. Dopmyna DifHIITENHHA.

3. ®otonbl. JlaBnenne cBeta. KopmyckyasipHO-BOJIHOBOH JAyan3M CBETA.
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CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA
KOMIETEHINH
4. Paccesinue ¢otoHa Ha cBOOO1HOM AnekTpoHe. Dopmyna KomnToHa.
5. Bonnogele cBoiicTBa wactuil. [inuHa BosHbl e bpoiis. DkcnepuMeHTalbHbIE TOATBEPXKIe-
HHS TUIIOTE3bI e bpois.
6. Ilpunmn vHeonpenenenHocTr. CooTHOLIEHNE HeonpeaeneHnocrtel I eitzendepra. Ocoben-
HOCTH IIpoliecca U3MEPEHUS B KBAHTOBOI MEXaHUKE.
7. IInanerapnas moxaens aroma. [locrynarel bopa. KBantoBanue sHepruu BoA0poA01I0A00H0M
CUCTEMBI.
8. Nznmyuenue Boopo0no100HbIX cucteM. CrieKTpainbHbIe cepun atoma Bogopoaa. O600-
uierHas popmyna bansmepa.
9. SIBnenne pagroakTUBHOCTH. OCHOBHOM 3aKOH paJInOaKTHBHOTO pacmaja. [locTtosHHas pac-
nazga. [lepuon monypacnana.
10. CocraB u XapakTepHUCTUKHA aTOMHOTO sifipa. KanenbpHast moaens. Pazmep siipa.
11. Macca u 3Heprus cBsi3u aTOMHOTI'O siipa. 3aBUCUMOCTh YAEIbHON SHEPTUs CBSI3U OT MacCo-
Boro yucia. O0osoueyHass MOJIeTb sapa.
12. SinepHble peakiuu. DHEprus peakuy. Peakuy qeneHus 1 CUHTe3a Saep.
13. PagnoaktuBHbIE psiibl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3ITydeHHs siiep. [JimHa cBoOoHO-
ro nmpobera o.-4acTuil.
14. Tpu Buna B-pacnaga. Juepreruyeckuii cnektp B-uactuu. Heltpuno.
16. Ocobennoctu y-u3nydenus suep. [lpoxoxxaeHne y-KBaHTOB Yepe3 BEIECTBO.
17. Knaccudukanus snemeHTapHbix dactuil. Jlentonsl. Jlentonusiit 3apsa. Aaponsl. bapruon-
HBbIM 3apsaa. KBapkoBas MOJeNb ajpOHOB.
YMmeTh — pacno3naBath 3(dexruBHoe pemenue ot | [IpuMepHEBIii nepevyeHb NPAKTHYECKUX 3aaHHI 1JI9 YK3aMeHa

HEd(PPEKTUBHOTO;

— OODBSICHATH (BBIABIATH U CTPOUTH) THUIHY-
Hble (PU3MUECKUE MOJENU ISl ONHCAHHS pe-
QJIBHBIX MPOIIECCOB,

— BBIOMpAaTh METOMABI HUCCIIEJOBAHHS, C TIO-
MOIIIBIO TTPUOOPOB,;

— TPHUMEHATh (hU3MYECKHE 3aKOHbI U (HU3H-

1 kypc

1. Pagnyc-BeKTOp Y4acCTHIIBI M3MEHSIETCS 1Mo 3akoHy 1 = 5t 2 i — 10tj - k (m). Haiitu BexTOp CKO-
POCTH V; BEKTOpP YCKOPEHHS a; MOAYJIb BEKTOpPA CKOPOCTU V B MOMEHT BpeMmeHHU t = 2¢. OTBeT:
V=22,4 m/c.

2. Ha 0601 MaxoBuka nuametpom D = 60 cM HaMOTaH MIHYP, K KOHITY KOTOPOTO MPUBS3aH IPy3
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

KO-MaTeMaTU4YeCKUi ammapaT B IpogeccHo-
HaJIbHOM JESTEIbHOCTH; HCIIOJIb30BAaTh UX HA
MEXUCLUIUIMHAPHOM YPOBHE;

— mpuoOpeTarh 3HaHHA B 00JacTH (DU3UKH,
NPUMEHUMBIE U PEIICHHs] WHKCHEPHBIX 3a-
nau;

— KOPPEKTHO BBIpaXKaTh M apryMEHTHPOBAH-
HO OOOCHOBBIBaTh IIOJIOKEHUS IPEIMETHOM
o0yacTu 3HaHHUS.

—  U3MEpATH (PU3NYECKHE BETMYMHEI.

Maccoil m = 2 kr. OnpeaenuTs MOMEHT HHEPLIUK MaXOBUKa, €CJIM OH, BpaIlasch PaBHOYCKO-
PEHHO MO/ ICCTBUEM CHIIBI TSKECTHU TPY3a, 3a BpeMs t = 3 ¢ mpuoOpen yriloByI CKOPOCTh M =
9 pan/c. Otet: [ = 1,8 xr'™m 2

3. Teno maccoit M = 1 kr, jeTsiiee co CKOPOCThIO U = 4 M/c, pacmaiaeTcsi Ha JIBa OCKOJIKa,
Macca oJHOoro u3 Kotopbix m = 0,6 kr. CKOpOCTb 3TOr0 OCKOJIKA NEPIEHIMKYJISIpHA HaualbHOU
CKOpOCTH TeJa u paBHa L1 = 5 m/c. Uemy paBeH MOAYJIb CKOPOCTH BTOPOro ockonka? OTBeT:
v2=12,5 m/c.

4. Tonkuii 00py4, MOIBEIICHHBIN HA TBO3/1b, BOUTHIN B CTEHY, KOJIEOJIETCS B IUIOCKOCTH, I1a-
pamnenbHo# crene. Onpenenuts nepuo T Manbix konebanuii 006pyya, eciu ero paauyc R =72
cMm.OtBeT: T=24 c.

5. 8,64 1 a30Ta, HaAXOAAIIETrOCs MpU HOpMaIbHBIX ycnoBusax (t = 0°C, p = 105 [1a) cxxumaercs
1o oobema V2 = 1,4-10-3 m 3 . HaiiTu Temneparypy a3oTa 1ocie ckaThs, €Clii MpoLecc Mpo-
ucxoauT aguadbarnyecku. Kakosa npu aTom padora cxarust? Oteer: T2 = 519,7 K, A =-1,58
KJDK.

6. Bo ckosbKO pa3 cieayeT yBeIUYUTh H30TEPMHUUYECKH 00beM Vv = 4 MOJIsl H/I€aIbHOTO rasa,
4yTOOBI ero 3HTponus yBenuuuiachk Ha AS = 23 J[x/K. Otset: V2/V1 =2.

2 Kkypc

1. TToTok M3;IydeHHs epBOH TUIABMIIBHOHN MEYN Yepe3 CMOTPOBOE OKOIIEYKO TUIOIMAAbI0 S =
8 cM” coctaBmsier g = 94 BT. A U3 CMOTPOBOTO OKOIIEUKA BTOPOI [EUH, MMEIOIIEr0 ILI0-
mage Sy = 9 cM?, w3ydaeTcst motok sHepriun O = 51 Br. UeMy paBHO OTHOIICHHE TeMIIepa-
Typbl BHYTPH IIEPBOM II€YM K TEMIIEPAType BHYTPH BTOPOM NEUH?. OtBer: N =1,2.

2. Pabora Beixona amst IUHKA Agx= 3,74 5B. Bo3nukaer nu ¢orodddext moa aeicTpruem us3-
Jy4EeHUsI, UMEIOIIETO JUTMHY BOHBI A=0,5 MKM? OTBeT. Amax=0,33 MKM; A >Amax = HET.
3. JlaBneHue cBera Ha aOCOJIIOTHO YEPHYIO MOBEPXHOCTh, PACIIOIOKEHHYIO MEPIEHAUKYISIPHO
Jy4aM C JUIMHOW BOJIHBI A=5-10"7 m, paBHo p=10 mkIla. Haiiti uncno ¢potonor N, mamaronmx
3a t=1 ¢ Ha S=1 cM® 91O MMOBEPXHOCTH. Orser: N=7,55-10"".

4. Cpennee Bpemsi )KM3HHM aTOMa B BO30Y>KICHHOM COCTOSTHUHM COCTABIISIET OKOJIO 10°% c. IIpu
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

Iepexo/ie aToMa B HOpMaJIbHOE COCTOSIHUE HUCITyCKaeTcsl (JOTOH, CPelHAS UIMHA BOJHBI KOTO-
poro paBHa 400 HM. OueHHuTh OTHOCHTENBHYIO IUpuHy AE/E w3inyyaemoii cieKTpaibHOIl Ju-
HUH, €CIIM HE NMPOMCXOMUT YIIUPEHHs JHHUM 3a c4eT Apyrux npoueccoB. OtBer: AE/E ~
2:10°%,

5. BBIYHCIATH yCIbHBIE aKTHBHOCTH H30TONOB HPHAMS ~2If u ypana 2>°U, meprozsl moiy-
pacnajga KOTOpbIX paBHbI COOTBETCTBEHHO 75 CYTOK H 7,1-10% ner. Otser: Ay = 3,35-10"
pacn/c-kr; Ayp = 7,93-10" pacri/c-kr.

6. OmpeienuTh SHEPTHIO AIEPHOI peakiuu ;Be (P, o) {Li, SIpO-MUIICHb ;Be CIUTATh HEMOA-
BrokHBIM. OTBeT: Q = 2,13 M»1B.

Bnanets

— HaBBIKaMH peuieHus (U3NIECKHX 3a/1a4;

— HaBBIKaMH PabOTHI C IMUPOKHM KPYroM
¢du3nueckux npuOOpPoB U 00OPYIOBAHUS;

— cnoco0aMu IEMOHCTpPAllMy YMEHHUS aHaJIH-
3WPOBATH TEOPHUIO NIPU PEIICHUN HHKEHEPHBIX
3aja4;

— METOJaMH MPOBEACHUS PUINIECKUX H3ME-
peHMIA, pacueTa BeJTMYNH, aHAIN3a TTOTyYCH-
HBIX JIAHHBIX U HaBbIKAMH IJIAHUPOBAHUS HC-
CJIEZIOBATENILCKOTO TpoIiecca,;

— HaBbIKAMU U METOJIMKaMHU 0000IIEHHs pe-
3yJIbTaTOB AKCIIEPUMEHTAIBHOM JesITeIbHO-
CTH,

— cnocobaMu OIEHMBAHUS 3HAUUMOCTH U
NPAaKTUYECKON MPUTOHOCTH MOIY4YEHHBIX pe-
3yIIbTaTOB;

—  BO3MOKHOCTBIO MEKIUCIUIUIMHAPHOTO
npUMeHeHHs QU3NIECKUX 3HAHUM;

— OCHOBHBIMHU MCTOAaMU (I)I/ISI/I‘-ICCKI/IX uc-

IIpumepHBbIii NepeyeHb BONPOCOB U 3aJaHUH 110 J1Aa00PATOPHBIM padoTam

1 kypc

Ne 1 «[IpumeHeHMEe 3aKOHOB COXpaHEHMS ISl OIIPEIETICHHUsI CKOPOCTH TOJIETa MY

1. TlpuBeaurte nmpuMepsl CUII, JTAIOIIMX Pa3HbIE BUIBI MOTEHIMATbHON SHeprun. Kakue u3 Hux
MIPUCYTCTBYIOT B JaHHON pabore? M300pa3uTte cxeMy 3KCHEpUMEHTAIbHON yCTaHOBKU U
YKQXUTE HAa HEW CHJIBI, JCHCTBYIOIME HAa BCE TEJIA, BXOAALIUE B CUCTEMY, B Ka)KIbl MO-
MEHT BPEMEHHU.

2. Kakue BelWYMHBI HMENM KUHETHYECKas M MOTEHIMAJIbHAs HHEPIusi CUCTEMbI «IIy-
NS+MaATHUK» B pa3inyHble MOMEHTHI omnbiTa? IlpeacTaBpre cxeMy M3MEHEHUs KMHEeTHYe-
CKOH Y MOTEHIIMAILHOW SHEPTUU CUCTEMBI.

3. Jlns kakux MOMEHTOB BPEMEHHU B TAHHOM JKCIIEPUMEHTE MOXKHO TPUMEHSTH 3aKOH COXpa-
HEHUS1 MEXaHWYECKOW SHEPTUH, a JUId KaKuX Henlb3s U noyemy? Cxema.

4. Jlng KakuX MOMEHTOB BPEMEHHU B JIaHHOM 3KCIIEpUMEHTE MOKHO MPUMEHATh 3aKOH COXpa-
HEHUS UMIIYyJbCa, a A1 KaKUX Henlb3s U noyemy? Cxema

5. Hcnonb3ys 3aKOHBI COXpaHEHHs MOJIyduTe (HOpMyILy JUIsl pacueTa CKOPOCTH IOJIeTa MyJu B
JaHHOU padore.

6. Kax mpomsBomutcs 00paboTKa SKCIIEPUMEHTANBHBIX JTaHHBIX B JaHHOW paborte. Kak ompe-
JIENIAETCSl JOBEPUTENbHBIN MHTEPBAJ CKOPOCTH U CpElHsAsS KBaApaTUYeCcKash NOTPelHOCTb
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

CJIeIOBaHMI B podecCHOoHaIbHOM 001acTH,
MPAKTUYCCKUMH YMEHHUSIMHA U HABBIKAMU MX
HCIIOJIL30BAHUA;

—  1po(dheCcCHOHAILHBIM S3bIKOM B 00JIACTH
(1076370478

— cnoco0aMu COBEPIIEHCTBOBaHUs Ipodec-
CHOHAJIbHBIX 3HAHUW M YMEHUH IyTEeM MHC-
MOJIb30BAHUSI BO3MOXKHOCTEH WH(OPMAIHOH-
HOU CpeJpbl.

=

w

OTKJIOHEHHS MasTHHUKA?

Ne 14 «Onpenenenue nokasarens aguadaTel MeTooM Kiemana u Jlesopmay
OO0BsicHUTE X0/ IKCIIEPUMEHTA U PE3YJIbTAaThl pacuera.
HazoBute mporiecchl, TpOUCXOAAIIME C Ta30M, B XO0Jie¢ SKCIEPHUMEHTa U H300pa3uTe UX
rpaduyecku.
3anuiuTe ypaBHEHUs sl BBIBOAA (POpMYJIbI TOKa3aTes aquadarol.
[MponemMoHCTpUpPY#iTE BO3MOXKHOCTH TIpUMeHeHus cpeabl Microsoft Excel (wmu mpyroii cpe-
JIbI) UL OOpaOOTKH SKCIIEPUMEHTAIBHBIX JTAHHBIX.
Kak B manHO# paboTe MUHUMH3UPYETCS OTPEITHOCT IKCIIEPUMCHTAIBHBIX TAHHBIX ?

2 Kypc

Ne 24 «Pacmmpenue npeaena U3MepeHUs aMIepMeTpa MOCTOSIHHOTO TOKa»

1.

2.

KakoB npuHIMN JefcTBUS 3JIEKTPOU3MEPUTENBHBIX MPUOOPOB MArHUTORIEKTPUUECKOTO U
AJIEKTPOMAarHUTHOTO TUIIA, IPUMEHSEMBI B JTaHHOU padoTe?

Uro Ha3bIBalOT TOKOM IIOJIHOTO OTKJIOHEHUS U HANPSHKEHUEM IOJHOTO OTKJIOHEHMS JJIEK-
TPOU3MEPUTENIBHOTO Npudopa?

Kakum 00pa3oM BKJIIOYAIOT aMIIEpMETP U BOJBTMETP B JIEKTPUUECKYIO LIETb JJIs U3Mepe-
HUs TOoKa U HampspkeHus? IlpoaeMOHCTpupyHTe HaBBIKM BKJIFOYEHHS 3THX HPUOOpPOB B
NEKTPUYECKYIO LIETb.

Uto Takoe myHT? J[114 4ero u kak oH ucnoiibdyercsa? [IpoaeMoHCcTpupyiiTe CIIOIB30BaHUE
LIYHTA.

Uro Takoe gob6aBouHOe conpoTuBieHue? [ yero u kak oHo ucnoib3yerca? [IpogeMoHCT-
pUpyHTE HCIIOIB30BaHKUE JOOABOYHOTO COMPOTUBIICHHUS.

[MponemMoHCTpUpPY#TE BO3MOXKHOCTH TIpUMeHeHus cpeabl Microsoft Excel (wmu mpyroii cpe-
1b1) UI 00pabOTKH HKCIEPUMEHTATbHBIX JaHHBIX.

Kak B nanHoi1 paboTe MUHUMH3UPYETCSI MOTPEIIHOCTh SKCIEPUMEHTAIbHbBIX JaHHBIX?

Ne 34 «Onpenenenue AJIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK TU(PPAKITMOHHON PEIIECTKI
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

3.
4.

KakoBbl napamMeTpsl 1 XapaKTePUCTUKU AU(PPAKIUOHHON PEHICTKH, IPUMEHIEMON B JKCIIe-
pumeHTe?

[Moxyunte dopmyny Ui OnpeAeneHus] [UIMHBI CBETOBOW BOJHBI MpU AW(PAKIUN HA JU-
(paKIMOHHOH pereTKe.

KakoBo npakTudeckoe npuMeHeHHEe TUPPAKIHOHHBIX PEIICTOK?

Kak B 1anHO# pab0oTe MUHUMHU3HUPYETCS MOTPEITHOCTD SKCIIEPUMEHTAIBHBIX JaHHBIX ?

Ne 36 «CHsiTue BOTBTaMIIEPHBIX XapaKTEPUCTHK (POTORIIEMEHTA U ONpEesICHHE €ro YyBCTBH-
TEJILHOCTU
1. IIpoananusupyiite nony4yeHHsle B 1abopaTopHoi padote BAX

arwmn

Kak onpenensiercst mocrossuaas [1naHka B JaHHOM 3KCIIEpUMEHTE?

Kak B manHO# paboTe MUHUMH3UPYETCS MTOTPEITHOCT SKCIIEPUMEHTAIBHBIX TAHHBIX ?

Kak B manHOi1 paboTe pacCUUTHIBAETCS MOTPEUTHOCTH onpeeneHus nocrosHHou [Tnan
[MponemMoHCTpUpPY#iTE BO3MOXKHOCTH TIpuMeHeHus cpeabl Microsoft Excel (wmu mpyroii cpe-
JIb1) 17151 OOpaOOTKHU IKCIEPUMEHTANIBHBIX JTaHHBIX.

Ne 53 «Omnpenenenne MakcUManabHON SHEPruM -4acTUI] U MAEHTH(UKALUSA PagHOaKTUBHBIX

IpernapaToB»

1. Kaxkue u3BecTHbI pa3HOBUIHOCTH OeTa-pacnana? Kakas U3 HUX HcciieqyeTcsl B JaHHOM 9KC-
nepuMeHre?

2. B kakux auana3zoHax HaXOJAATCs MEepHoIbl OTypacnaia U SHEeprun Oeta- pacmnajia npupoI-
HBIX PaJUOHYKIINIOB?

3. KakoBbl 0CHOBHBIE 0COOEHHOCTH B3aMMOAEHUCTBUS OeTa-4acTul] ¢ BEIIeCTBOM?

[MponemMoHCTpUpPY#TE BO3MOXKHOCTH TIpUMeHeHus cpeabl Microsoft Excel (wmu mpyroii cpe-
1) 17151 00paOOTKHM SKCIIEPUMEHTAIbHBIX TAHHBIX

OK-7 roToBHOCTBIO K CaMOpa3sBUTHIO, CaMOpE€aIU3allUi, HCII0JIB30BAHUIO TBOPYECKOI'O MOTEHIIUAJIA

3HaTh

OCHOBHBIC 3aKOHBI (I)I/I3I/IKI/I;
CIICACTBHA U3 OTUX 3aKOHOB;,

IMepeyens TeopeTHUecKHX BOMPOCOB K Ik3ameny (1 Kkypc):

1. Kunemaruka nocrynatesnbHoro aBxeHus. Cucrema orcuera. [loHsTue paguyc-BekTopa,
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

— (U3MYECKYI0 CYIIHOCTb SIBJICHHM M MPO-
L[ECCOB, MPOUCXOSIINX B IPUPO/IE;

— (U3MKO-MaTEeMAaTUYECKUH amnmapar, IMpu-
MEHSIOIINICS JJI ONTMCAHUS 3aKOHOB (DU3UKH,
— MeToAbl aHAJIM3a U MOJAEIUPOBAHUS CIOXK-
HBIX (PU3UYECKUX MPOLIECCOB;

— METOJABl U MOAXOAbl K TEOPETHUECKOMY H
9KCIIEPUMEHTAILHOMY HCCJIEIOBAHUIO, TPHU-
MEHsIEMbIe B (DU3HKE U PACIIPOCTPAHSIONIHECS
Ha JIpyrue o0JIacTu 3HAHUIN

CpelHEe U MTHOBEHHOM CKOPOCTH U YCKOPEHHSI.

2. ObparHas 3agaya MexaHuku. HaxoxaeHue nepeMenienus Tena u npoinestoro mytu. Ha-
YaJlbHbIE YCIIOBHUS.

3. JIBM>KEHHE IO OKPYKHOCTU. YTOJI IOBOPOTA, YIJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHHUE.
CBs13b YIIOBBIX U JIMHEWHBIX BEJIMYUH.

4. KpuonuneitHoe qBmkeHue. TaHTeHIIMaIbHOE U HOpMalibHOE yckopeHue. [lonmHoe yckope-
HUE. YTOJI MEXAY CKOPOCTbIO U YCKOPEHUEM.

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

6. Umnynec Tena. OCHOBHOW 3aKOH AMHAMHUKH MIOCTYNATENbHOIO ABUKeHUA. [IpuMenenue oc-
HOBHOI'O 3aKOHA JTMHAMUKH.

7. MOMEHT UMITYJIbCAa © MOMEHT CUJIbI OTHOCUTENBHO TOUKU. OCHOBHOE YpPAaBHEHUE TUHAMUKHU
BpaIaTEILHOTO JIBU)KCHMUS.

8. BpaiieHue BOKpYr HEMOABMKHON 0c. MOMEHT MHEPIIMY MAaTEpUAIBHON TOUYKU U TBEPAOTO
Tena.

9. Pacyer MOMEHTOB nHepuMH NpocThix Ten. Teopema Lltelinepa.

10. 3akOHBI cCOXpaHEHUS] B MEXaHUKE. 3aMKHYTasi CUCTEMa. 3aKOH COXPaHEHMsI UMITYJIbCa.

11. Mexanuueckas pabota. Kunernueckas sHeprusi ocTynaTelIbHOro JBMKeHus. Teopema o
KUHETHYECKON SHEPIUMU.

12. 3akoHBI cOXpaHEHMsI IPU BpalLaTeIbHOM JBHKeHUH. KuHeTnueckas sHeprus Bpamareib-
HOTO JIB)KEHUS. 3aKOH COXPaHEHUSI MOMEHTa UMITYJIbCa.

13. KoncepBatusHble cuibl. [loTeHnanbHas sHeprus. 3aKOH COXPAaHEHUs IIOJTHOW MEXaHHU4e-
CKOM DHEPTHUHN.

14. TapmoHunyeckue Konebanus. Y paBHEeHUE rapMOHMYECKUX KoJIeOaHui. AMIUIUTY/Ia, YacTOTa
Y HavyayibHas ¢asa.

15. DHeprus rapMOHMUYECKUX KoNebanuii. MaTemMaTndeckuil M PU3NIECKU MasSTHUKH.

16. TepMoaAMHAMHYECKNN U CTATUCTUYCCKHUH CITOCOOBI OTIMCAHUS MaKpocHcTeM. MoJielb ne-
aJIbHOTO Ta3a. Y paBHEHHUE COCTOSIHUS UI€aTIbHOTO Ia3a.

17. Tlonstue creneneit cB000AbI MOJIEKYJIBI. TeopemMa o paBHOpacHpeIeIeHUN YHEPTUN 10
CTETEHSIM CBOOO/IBI.

18. BuyTpeHHss sHeprus Kak QyHKIHs COCTOsHUSA cUcTeMbl. [lepBoe Havano TepMOAMHAMUKH.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

19. Pabora kak ¢pyHKIMs nporecca. Mzoxopuyeckuii, 1300apuvecKuid 1 U30TEPMUIECKUI TTPO-
LIECCHI.

20. IlonsaTue TemnoeMKocTy. TermnoeMKoCcTh MPU U30XOPUUYECKOM U M300apHuecKoM MpoIiec-
cax. [locrositnnas aguabaTsl. AquabaTH4ecKuil mporiecc.

21. Bropoe Havano tepmoaunamuku. @opmynupoBku Kiaysuyca u KenpBuna.

22. Huxnmueckuid portecc. KoadummenT none3Horo nedcTBrs TEIIOBOM MamuHbL. [{uki
Kapno.

23. [Ipob6iema HEOOPAaTUMOCTH TEIUIOBBIX MPOLIECCOB. DHTPOIINS CHCTEMBI M €€ CBOHCTBA. Teo-
pema Hepucra.

Ilepeuenn BonpocoB k 3auery (2 Kypc):

1. DnexTpocTaTueckoe nojie. DIEKTPUUECKUN 3aps U ero cBoiicTBa. 3akoH KymnoHa.

2. Hampsi>keHHOCTB 3J1€KTPOCTaTHUeCKOro nojs. [IpuHiun cyneprno3uiuu s AUCKPETHOTO U
HENPEPBIBHOIO PACIIPEAEIICHUS 3aps10B.

3. PaboTa 351eKTpOoCTaTHYECKOro MOJIS [0 MEPEMEIICHHUIO 3apsia. DHEPrusl B3aUMOIEHCTBUS
3apsnoB. [loTenuman nomus.

4. 'eomeTpuueckoe onucaHue 3nekTpuueckoro nois. Teopema ["aycca u Teopema o HUPKYIIs-
LMY HANPSYKEHHOCTH 3JIEKTPOCTaTHYECKOIO MOJIS.

5. Konnencaropsl. [TonsTie 3neKkTpoéMKocTH. EMKOCTB MI0CKOTO KOHIEHCATOPA.

6. CoeqrHEHNE KOHAECHCATOPOB. DHEPIrHs 3apsKEHHOTO KOHJIEHCATOpa.

7. I1oCTOSTHHBIN 3JIEKTpUYECKUN TOK. 3aKOH OMa JUIsi OTHOPOJHOTO yyacTka renu. ConpoTus-
nenue. CoefMHEHUE CONPOTUBIICHUH.

8. CTOpOHHME CUJIBI. DJIEKTPOJBIKYIIAsA criia. 3akoH OMa JiJ11 HEOJTHOPOJHOTO y4acTKa enu
U AJ1 3aMKHYTOM LIETN.

9. Pa3zBerBnennsble uemnu. [IpaBuna Kupxroda.

10. Pabota snekTpudeckoro Toka. MomHocTh Toka. 3akoH J[xoymnsa-Jlenna.

11. Enunas npupojia 3J1eKTpU4ecKoro u MaruutHoro nosnei. Cuna Jlopenna. Cuna Ammepa.
12. MarnuTHOE 1noJie ABMKYyILerocs 3apsaa. [I[puHIun cyneprno3nuuym MarHuTHBIX Mojel. 3a-
koH buoCasapa.
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[Tnanupyemble pe3yabTaThl 00yUSHHS
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13. I'eoMmeTpuueckoe ONUCaHue MArHUTHOTO 1oJs. [[0TOK M HUpKyIsuMsa BEKTOpa MarHUTHOM
WH]TYKIHH.

14. 3akoH snekTpomarautTHor nHaykiuu @apanes. [Ipasuino Jlenna.

15. SIBnenune camonnaykuuu. MaayktuBHOCTH. Pacuer MHAYKTUBHOCTH OECKOHEYHOI'O COJIe-
HOMJIa. DHEPrus MarHUTHOTO OIS

16. OcHOBHBIC XapaKTEPUCTHKH dJICKTPOMArHUTHON BOJHBIL. 11IKkaa 31eKTpOMarHuTHBIX BOJIH.
Oco0eHHOCTH ONTUYECKOTO HaIa3oHa.

17. NnTtepdepentus cBeToBbIX BoiH. KorepentHocTs. OnbiT FOHTA.

18. OnTuyeckasi pa3HOCTh X0/a. Y CIIOBUSI MAaKCUMyMa U MUHUMYMa MIPH UHTEP(HEPESHIINH.
19. UnTepdepeHnrst B TOHKHUX IJIEHKAX.

20. SBnenue nqudpaxmun. Judpaxius Openens Ha KpyriioM oTBepcTHH. 30HbI DpeHerns.

21. Mudpakuus OpayHrodepa Ha y3KOM MPIMOIMHEHHON mIenu.

22. ludpakimonHas pemeTKa.

23. EctecTBeHHBIH 1 MONSIPU30BaHHBIN cBET. 3akoH Maitoca.

IMepeyeHs TeopeTHUECKHX BOMPOCOB K IK3aMeHY (2 Kypc):

1. TennoBoe u3nyuyenue tena. 3akoH Credpana-bonpiimMana. 3akoH cmenienus Buna. I'unoresa
[lnanka.

2. ®otoaddexr. 3akonsl CroneroBa. Dopmyna DHIITENHHA.

3. ®otonsl. JlaBneHnue ceera. KopmyckynsipHO-BOIHOBOM dyallu3M CBETA.

4. Paccessnue otoHa Ha cBoOoaHOM AekTpoHe. Dopmyna Kommnrona.

5. BonHoBble cBoiicTBa yacTuil. JlmuHa BosiHbI Jie Bpoiiist. DxkcrnepruMeHTalbHble OATBEPK/Ie-
HHS TUIIOTE3bI e bpois.

6. Ilpunun HeonpenenenHocTH. CooTHolIeHNe HeonpeaenaeHnocrtel [ eitzendepra. Ocoben-
HOCTH TIpOIIecca U3MEPEHHUs B KBaHTOBOI MEXaHUKe.

7. Ilnanerapuas mojenb atoma. [loctynatsl bopa. KBantoBanue snepruu BoJjopo0mno100H0H
CHUCTEMBI.

8. Uznyuenue Bogopoaono100HbIX cucteM. CriekTpaiabHble cepun aTroma Bogopoaa. O6006-
mieHHas Gopmyina bamemepa.

24




CTpyKTypHBIii

DJIEMEHT [Inanupyemble pe3ysbTaThl 00y4eHUs OneHouHbIE CpEACTBA
KOMIIETEHIIUU
9. SIBnenue pagroakTuBHOCTH. OCHOBHOM 3aKOH paJiMOakTUBHOro pacnaja. [locrosHuas pac-
naza. [lepuon nonypacnana.
10. CoctaB u xapakTepUCTHUKU aTOMHOTO siipa. KanensHast mozaens. Pa3mep aapa.
11. Macca u sHeprus CBsi3M aTOMHOI'O s/jpa. 3aBUCUMOCTb YAEJIbHOM 3HEPTus CBA3H OT Macco-
BOro ymcia. O6onouyeyHast MosieNb Apa.
12. SAnepusble peakuuu. DHEprus peakuy. Peakiun neineHns u CUHTE3a gaep.
13. PaguoaktuBHbIe psijibl. OCHOBHBIE 3aKOHOMEPHOCTH O-U3JTyueHus siep. JyinHa cBoGogHO-
ro npodera o.-4acTHIL.
14. Tpu Buna B-pacmnaga. JHepreTudeckuii cnekTp B-uactui. HelTpuno.
16. Ocobennoctu y-u3nydeHus siuep. [lpoxoxaenne y-KBaHTOB Yepe3 BEIIECTBO.
17. Knaccuduxanus snemMeHTapHbIx yacTull. Jlenronsl. JlenTouHsli 3apsan. Aapossl. bapuon-
HbI 3apsa. KBapkoBas MoJienb aipoHOB.
Ymers — pacno3HaBath 3ddexruBHoe pemeHue ot | [IpEMepHEBIi MepeYyeHb NPAKTHYECKUX 3aaHHM /ISl IK3aMeHa

Hed(p(HEeKTUBHOTO;

— OOBACHATH (BBIABIATH U CTPOUTH) THIIHY-
Hble (U3MYECKHE MOJENU AJisl ONMUCAHHS pe-
QIBHBIX TPOIIECCOB,

— BBIOMpAaTh METOJBI HUCCIEJOBAHUS, C IIO-
MOIIIBIO TPUOOPOB;

— JienaTh 00OCHOBAHHBIEC BBIBOJIBI 11O PE3YIIb-
TaTaM (U3NIECKUX MCCIIEeOBAHUI

1 kype

1. Paguyc-BeKTOp YaCTHIIBI H3MEHSIETCS 10 3aKoHy T = 5t 2 i — 10tj - k (m). HaiiTi BekTOp CKO-
POCTH V; BEKTOP YCKOPEHHMSI a; MO/YJIb BEKTOpa CKOPOCTH V B MOMEHT BpeMeHu t = 2¢. OTBeT:
V=22,4 m/c.

2. Ha 000 MaxoBuka nuamerpom D = 60 cM HaMOTaH HIHYp, K KOHILYy KOTOPOT'O IPUBSI3aH Ipy3
Maccoid m = 2 kr. OnpeaennTs MOMEHT HHEPLIMY MaXOBHKa, €CJIM OH, BPAaIlasiCh PpaBHOYCKO-
PEHHO MO/ JeHCTBUEM CUJIBI TSKECTU IPy3a, 3a BpeMs t = 3 ¢ pHoOpeN YIIIOBYIO CKOPOCTh ® =
9 pan/c. Otet: [ = 1,8 k'™ 2

3. Teno maccoit M = 1 kr, jeTsIee co CKOPOCThIO U = 4 M/C, pacrajaeTcs Ha JBa OCKOJIKa,
Macca OHOro U3 KOTopbix m = 0,6 Kr. CKOpPOCTh 3TOT0 OCKOJIKA IEPIIEHIUKYIISIPHA HAYaJIbHON
CKOpOCTH Teja U paBHa L1 = 5 M/c. UeMy paBeH MOJYJIb CKOPOCTH BTOPOTo ockoiyika? OTBer:
v2 =12,5 m/c.

4. Tonkwuit 0Opyd, MOABEIIEHHBIN Ha TBO3/b, BOUTHIN B CTEHY, KOJIEOIETCS B TIIOCKOCTH, Ta-
pasutenbHO# crene. Onpenenuts nepuoa T Manbix konebanuii o0pyda, eciau ero paauyc R = 72
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cMm.OtBeT: T=24 c.

5. 8,64 r a30Ta, HaxXOAALIErOCs NpU HOpMabHbIX yciioBusAX (t = 0°C, p = 105 Ila) cxxumaercs
no oovema V2 = 1,4-10-3 m 3 . HaiiTu Temrieparypy a3oTa mociie cxaTus, €CJId MPOIecc mpo-
ncxoaut aguadatudecku. Kakosa npu aTom padora cxxarus? Oreer: T2 =519,7 K, A =-1,58
KkJ[x.

6. Bo CKOJIBKO pa3 ciieyeT YBeIUYUTh N30TEPMHUYECKH 00beM Vv = 4 MOJISl HICATBHOTO Tra3a,
4T0OBI ero 3HTponus yBenuuuiaach Ha AS = 23 J[x/K. Otset: V2/V1 =2.

2 kypce

1. TToTok M3nMyuYeHus MEepPBOl IIABUIILHOM MEYH Yepe3 CMOTPOBOE OKOIIEUKO IUIOMIAbI0 S1 =
8 cM? cocTaBisieT ®¢; = 94 BT. A U3 CMOTPOBOTO OKOIIIEYKAa BTOPOM IMEYH, UMEIOIIETO IJI0-
mage Sz = 9 ov’, u3nyyaetcst notok sHeprun dg = 51 BT. Uemy paBHO OTHOLIEHHE TeMIiepa-
TypbI BHYTPHU MIEPBOI MEYH K TeMIIepaType BHYTPH BTOpOH meun?. OtBer: N =1,2.

2. Pabota Beixoaa /i IMHKA Agyx= 3,74 3B. Bo3Hnukaet nu dotosddext nox aeicTBueM u3-
JTy4eHUs, IMEIOIIETo UIMHY BOJTHBI A=0,5 MKM? OTBeT: Amax=0,33 MKM; A >Amax => HET.
3. JlaBneHue cBeTa Ha aOCOMOTHO YEPHYIO MMOBEPXHOCTh, PACIIONOKEHHYIO MEPIEHIUKYISIPHO
Jy4aMm C JUTMHOW BOJIHBI A=5-10" m, paBHo p=10 mxlla. Haiitu uncno poronor N, magarommx
3at=1 ¢ na S=1 cm? 7roit MOBEPXHOCTH. OrTBer: N=7,55-1017.

4. CpenHee BpeMs )HU3HH aTOMa B BO30Y>KJIEHHOM COCTOSITHUM COCTaBJISIET OKOJIO 10°%c. [Ipu
Mepexo/ie aToMa B HOPMaIbHOE COCTOSTHUE HCITYCKaeTCsl (JOTOH, CPEIHSS UTMHA BOJHBI KOTO-
poro paBHa 400 HM. OLileHUTh OTHOCHTENBHYIO IupuHy AE/E w3nydaemoii cieKTpaibHO# Ju-
HUM, €CJIM HE MPOUCXOJMUT YIIMPEHHS JUHHM 3a cueT npyrux mporeccoB. OtBer: AE/E ~
2-10°%,

5. BBIYUCIIHTD yEIbHBIC AKTUBHOCTH W30TOIOB HpHans 2l u ypana 2°°U, mepuomsl moIy-
pacrnaja KOTOPbIX paBHbI COOTBETCTBEHHO 75 CYTOK M 7,1-10% ner. Otser: Ay = 3,35-10"
pacn/c-kr; Ayp = 7,93-10" pacri/c-kr.

6. OnpenenuTs SHEPTHIO AIepHON peakiuu ;Be (P, o) SLi, APO-MUILICHb ;Be CYUTATh HEMOA-
BrkHBIM. OTBeT: Q = 2,13 M»3B.
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CTpyKTypHBIii

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMITCTCHIINH
Bnaners — TOHSTUHHBIM anmnapaTom, IIpumepHbIii EpevYeHb BONPOCOB M 32JlaHNUH 110 JIAa00PaTOPHBIM padoTam

— HaBBIKAMHM aHAIM3a U CHHTE3a B UCCIIE0-
BaTEJIbCKOM JEATEIILHOCTH

— crnoco0aMu AEMOHCTPAllMi YMEHHUS aHaAJIH-
3UpPOBATh TEOPUIO IIPU PEIICHUN NHKEHEPHBIX
3aj1ad;

— MCTOoAaMHU IMPOBEACHUA (1)I/I3I/I‘~I€CKI/IX HU3Me-
peHuii, pacueTa BEIMYMH, aHATIH3a MOTy4eH-
HBIX JaHHBIX WU HABbIKAMU IIJIAHUPOBAHUA UC-
CIIE/IOBATEIILCKOTO TIPOLIecca,;

— HaBBIKAMH M METOJIMKaMH 0000IIECHUS pe-
3YyJIbTAaTOB BKCHepHMCHT&HBHOﬁ JACATCIIbHO-
CTH;

— cnocobamu OLICHHBAaHUA 3HAYUMOCTHU U
HpaKTH‘IGCKOﬁ IPUTrOAHOCTH MOJTYUCHHBIX Pe-
3yJIbTaTOB;

— BO3MOXHOCTBIO MC)KIUCHUIITIMHAPHOTO
NpUMEHEHUs (PU3HUECKUX 3HAHUI;

— OCHOBHBIMU METOJIaMU (PU3HUYECKUX HC-
CJIeTIOBaHMM B Ipo(deccuoHaIbHOM 00IacTH,
MPAKTUYECKUMH YMEHHUSIMHA U HABBIKAMH HX
HCIIOJTb30BaAHUS;

— cmocobaMu COBEPILIEHCTBOBAHUS Mpodec-
CHOHAJIBHBIX 3HAHUW M YMEHUM IyTeM MHC-
MOJIb30BaHUsl BO3MOYKHOCTEH HH(OPMaIMOH-
HOU CpeJbl.

1 kype

Ne 1 «ITpumeHeHne 3aKOHOB COXpaHEHUS AJI ONPENEIEHUs CKOPOCTH MOJIETa MY
1. TlpuBenuTte mpuUMEpHI CHII, JAOIIMX pa3HbIe BUBI MOTEHIIMATBLHON SHeprun. Kakue u3 Hux

MPUCYTCTBYIOT B JaHHON pabore? M300pa3uTe cxeMy 3KCHEpUMEHTAIbHONH YCTaHOBKHU U
YKQOKUTE HA HEU CHWIIbI, IEUCTBYIOIIUE HA BCE TEJA, BXOMSIIUE B CUCTEMY, B KaXKIbI MO-
MEHT BPEMEHH.

Kakue BemnunHBI HMMENM KHHETUYECKAass W IOTCHIMAJbHAs DJHEPIrUsl CUCTEMbI «I1y-
n+MasTHUK» B pa3iuyHble MOMEHTHI omnbiTa? IlpencraBpre cxemy M3MEHEHHsS] KMHETHYE-
CKOH Y ITOTEHI[UAIIbHOW SHEPTUH CHCTEMBI.

JIns xkakuX MOMEHTOB BPEMEHM B JAHHOM JKCIEPUMEHTE MOKHO IPUMEHATH 3aKOH COXpa-
HEHUsSI MEXaHUYECKOW SHEPTUH, a ISl KAaKUX Helb3d U nodemy? Cxema.

JIns xkakuX MOMEHTOB BPEMEHM B JAHHOM JKCIEPUMEHTE MOKHO IPUMEHATH 3aKOH COXpa-
HEHUsI UMITYJIbCA, a IJIsl KaKuX HeNb3s 1 mouemy? Cxema

Hcnonb3ys 3aKOHBI COXpaHEHUs MOIyduTe GopMymy Al pacuera CKOPOCTHU MOJeTa Myiu B
JTAaHHOM padoTe.

Kax npouzBoautcs 006paboTka SKCIIEPUMEHTaIbHBIX JTaHHBIX B JaHHOU paborte. Kak ompe-
JIENSETCS. JOBEPUTEIbHBI MHTEPBAT CKOPOCTH U CPEIHSIS KBaJpaTUyecKas MOTrPElIHOCTh
OTKJIOHEHHST MasgTHHUKA?

Ne 14 «Onpenenenue nokasatens aquadbarsl metogoM Knemana u Jlesopmay
OO0BsicHUTE X0/ IKCTIEPUMEHTA U PE3YJIbTAaThl pacyueTa.
HazoBute mporecchl, TpOUCXOAIINE C Ta30M, B XOJ€ JKCIEPUMEHTa U H300pa3UTe HUX
rpaduyecku.
3anuinuTe ypaBHEHHUS Tl BBIBOAA (DOPMYITBI TTOKa3aTeNst aquadathl.
[MponemMoHCTpUpPY#TE BO3MOXKHOCTH TIpUMeHeHus cpeabl Microsoft Excel (wmu mpyroii cpe-
JIb1) 17151 0OpabOTKHU KCIIEPUMEHTAIBHBIX JTaHHBIX.
Kaxk B manHO# pab0oTe MUHUMHU3UPYETCS TOTPEITHOCTD SKCIEPUMEHTAIBHBIX JAHHBIX ?
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2 Kypc

Ne 24 «Pacmmpenue npezena U3MEpeHHs aMIIepMeTpa OCTOSTHHOTO TOKa»

1.

2.

7.

KakoB npuHIMT AEHCTBUS AJIEKTPOM3MEPUTENBHBIX MPUOOPOB MArHUTOINIEKTPUIECKOTO U
AJIEKTPOMArHUTHOTO THIIA, IPUMEHSEMBI B TaHHOW padboTe?

Yro Ha3bIBAIOT TOKOM IIOJHOTO OTKJIOHEHHUS M HANPSHKCHUEM ITOJIHOTO OTKJIOHEHHMS JJIEK-
TPOU3MEPUTEILHOTO TTprdopa?

Kaknum 00pa3oM BKITIOYAIOT aMIIEpPMETP M BOJBTMETP B IEKTPUYECKYIO elb IS u3Mepe-
HUS TOKa W HampspkeHusi? [IpoaeMoHCTpUpyiliTe HABBIKM BKJIIOUEHHS STHX NPUOOPOB B
AIIEKTPUYECKYIO IICTIb.

Uro Takoe mynt? Jljisg 4ero u kak oH ucrnosb3yetcs? [IpogeMoHCTpupyiTe UCIOIb30BAHNE
HIyHTA.

Uro Takoe nob6aBouHOE conpoTuBiaeHue? [ yero u kak oHo ucnoib3yerca? [IpogeMoHCT-
pUpyHTE UCIIOIb30BaHKUE JOOABOYHOTO COMPOTUBIICHHUS.

[MponemMoHCTpUpPY#iTE BO3MOKHOCTH TIpUMeHeHus cpeabl Microsoft Excel (wmu mpyroii cpe-
IIb1) 17151 0OpaOOTKHU IKCIIEPUMEHTANBHBIX JTaHHBIX.

Kak B 1anHO# pab0oTe MUHUMHU3HUPYETCS MOTPEITHOCTD IKCIIEPUMEHTAIBHBIX JaHHBIX ?

Ne 34 «Onpenenenre AJIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK TUPPAKIITOHHON pELIEeTKI

1.

2.

w

KakoBbl mapameTpsbl U XapaKTEPUCTHKH AU(PPAKIIMOHHON peIIeTKH, IPUMEHSIEMOM B dKCIie-
puMeHTe?

[onyuure dopmyny Ansl ONpeneseHUs] IIMHBI CBETOBOM BOJHBI NMPHU IU(GPAKIMU HA JIH-
(bpakMOHHON penieTke.

KakoBo npakTuueckoe npuMeHeHne Au(pakIMOHHBIX PEIIETOK?

Kak B nanHoi1 paboTe MUHUMH3UPYETCSI MOTPEIIHOCTh SKCIEPUMEHTAIbHbBIX JaHHBIX?

Ne 36 «CHsiTHe BONBTaAMIIEPHBIX XapaKTEPUCTUK (POTORIIEMEHTA U ONpe/e/ieHHE ero YyBCTBU-
TEJILHOCTU
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agrwnPE

[Ipoananm3upyiite morydeHHbIC B JabopaTopHoi pabote BAX

Kak onpenensiercst nocrossHHas [1nanka B JaHHOM 3KCIEpUMEHTE?

Kak B 1aHHO# pab0oTe MUHUMU3HUPYETCS NOTPEIIHOCTh SKCIEPUMEHTAIbHBIX JaHHBIX?

Kak B nanHO# paboTe paccUMTHIBAETCS MOIPEUIHOCTD onpeaeneHus nocrossHHon [lnan
[TpoaeMoHCTpUpyHTE BO3MOXKHOCTE ipuMeHeHust cpeabl Microsoft Excel (wmu npyroii cpe-
I61) U1 00pabOTKH AKCIEPUMEHTATBHBIX JaHHBIX.

Ne 53 «Omnpenenenne MakCUManbHON SHEPruM [-4acTUI] U MACHTH(PUKALUS PaTHOAKTHBHBIX

MpenapaToBy

1. Kaxkue m3BecTHBI pa3HOBUIHOCTH OeTa-pacnana? Kakas u3 HUX uccienyercs B JaHHOM dKC-
nepumeHTe?

2. B xakmx amara3oHax HaXxOJSTCs TIEPUOJBI MOTypaciiaga U SHEPruu OeTa- pacraja mpupo/I-
HBIX PaIMOHYKIUIOB?

3. KaxoBbl 0CHOBHBIE 0COOEHHOCTH B3aUMOACHCTBHA O€Ta-4aCTUIl C BEIECTBOM?

[TpoaeMoHCTpUpyTE BO3MOXKHOCTE puMeHeHust cpeabl Microsoft Excel (wmu npyroii cpe-
JIbl) 17151 00paOOTKHU SKCHEPUMEHTAIbHBIX JTAHHBIX
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0) Ilopsiiok TMpoBeleHUs] MPOMEKYTOYHONH aTTeCTANMHU, MOKA3ATEJIU M KPUTEPUH
OlleHUBAHUSL:

[TpomexxyTouHas arrecTamusi 1Mo AucHUIUIMHE «DH3uKa» BKIIOYACT TEOPETHUECKUE BO-
IPOCHI, MO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHUS OOYYAIONIMMUCS 3HAHWW, U TPAKTHYCCKUE
3a/1aHusl, BBISBISIFOIINE CTENIEHb COOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, MPOBOIUTCS B (hopMe
sk3ameHa (1 u 2 kypcsl) u 3aueta (2 Kype).

DK3aMeH 10 JaHHOW TUCIHILIMHE TPOBOJUTCS B YCTHOH (opMe MO IK3aMEHAIIMOHHBIM
OmiieTaM, KaXJplii U3 KOTOPBIX BKJIOYAET 2 TEOPETUYECKHX BOIPOCA U OJHO MPAKTHYECKOE 3a-
nanue (3anaqy).

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OILICHKY «OTJHYHO» (5 0ayuioB) — 00OyyYarONIMACs IEMOHCTPUPYET BBHICOKUN YPOBEHB
c(hOpPMUPOBAHHOCTH KOMITETEHIUI, BCECTOPOHHEE, CHCTEMAaTHIECKOE U IITyOOKOe 3HAHUE y4eO-
HOT'O MaTepualia, CBOOOHO BBINOJIHAET MPAKTHUECKUE 3a/laHUsI, CBOOOJHO ONEpUPYET 3HAHMUS-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSIX IMOBBIIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamra) — oOyJarouuics IEMOHCTPUPYET CPEIHHUA YPOBEHB
c(hOpPMHUPOBAHHOCTH KOMIICTCHIIUI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JOIYCKAIOTCS He-
3HAYHUTENBHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHUS MIPHU aHAIUTHYECKUX ONEpaIHsX, IepeHOCce
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLICHKY «yI0OBJIETBOPHTEIbHO» (3 Oayia) — o0yJaroIuics JeMOHCTPUPYET OPOTro-
BBl ypOBEHBb C(HOPMHUPOBAHHOCTH KOMITETEHITHI: B X0/I€ KOHTPOJIHBIX MEPOIPHUSATHH TOITyCKa-
IOTCS OIIUOKH, MPOSIBIISICTCS OTCYTCTBHE OTACIbHBIX 3HAHUI, YMCHHI, HABBIKOB, 00YYaIOLIHICS
WCTIBITBIBACT 3HAYUTEIILHBIC 3aTPYJHCHUS MPH OMCPUPOBAHUN 3HAHUSAMHU U YMEHUSIMU IPU UX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OIICHKY «HEeY/OBJIETBOPUTEIbHO» (2 Oamia) — oOy4aromuiics JeMOHCTPUPYET 3HA-
Hus He Oornee 20% TeopeTHyecKkoro Marepuana, J0MyCcKaeT CyIECTBEHHbIC OIIUOKU, HE MOXKET
MOKA3aTh UHTEIUICKTYaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a]1a4.

— Ha OLEHKY «HeYAOBJIeTBOPUTENbHO» (1 Oain) — oOyuaroniuiicss He MOXKET MOKa3aTh
3HAHHS HA YPOBHE BOCIIPOM3BEICHUS U OOBSCHEHHS MH(POPMAINK, HE MOXKET MOKa3aTh MHTEII-
JICKTYaJIbHbIC HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

Ilokazamenu u kpumepuu oyenueanus zauema:

- Ha OILIGHKY «3a4TE€HO» 00ydaroUuiicsd AEMOHCTPUPYET YPOBEHb, HE HUXKE IOPOrOBOIO,
c(OPMHPOBAHHOCTU KOMIIETEHLIUH: B XOJ€ KOHTPOJBHBIX MEPONPHUATUH MOTYT JOMYCKAThCS
OIIMOKH, MOXKET MPOSIBISITHCSI OTCYTCTBHE OTJEJIbHBIX 3HAHUM, YMEHUN, HABBIKOB, 00y4Jaromnii-
CsL MOT'YT HUCIIBITBIBAET 3HAYUTENIbHBIEC 3aTPYIHEHUS IIPU ONIEPUPOBAHUU 3HAHUAMU U YMEHUAMU
IIPU UX [IEPEHOCE HA HOBBIC CUTYALINH.

- Ha OIICHKY «HE 3auTeHO» 00YYaroluiics He MOXKET MoKa3aTh 3HaHUs Ha IOPOTOBOM YpO-
BEHb C()OPMUPOBAHHOCTH KOMIIETEHIIUH, T.€. 00yUYaloOlUIics HE MOKA3bIBAET 3HAHHE OCHOBHOI'O
MmarepHuaia B o0beMe, He0OXO0IMMOM JUIsl MpeJCTosAeld MpodhecCHOHATBbHON AESITEeNbHOCTH; He
Croco0€H apryMEeHTUPOBAaHHO M IIOCIIEN0BATEIbHO M3J1ararh, JOIMYCKaeT rpyOble OIIUOKH B OT-
BETaxX; HE MOXKET IOKa3aTh UHTEIUIEKTYyaJbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4. HE MOATBEP-
JKIAET OCBOCHHUE KOMIIETEHIUH, IPEyCMOTPEHHBIX IPOTPAMMOM.



8 YueoHo-MeTonn4eckoe U HHGOPMALHOHHOE o0ecreyeHne TUCHHIITHHBI

a) OcHoBHas JIMTEpaTypa:

1. Jemumuenko, B.M. ®uszuka [Dnexrponnsiii pecypc] : yueOnuk / B.M. Jlemumuenko,
N.B. Jlemunuenko. — 6-e u3a., nepepad. u gomn. — M.: UHOPA-M, 2016. — 581 c. — Pexxum jnoc-
tyna: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Kysnenos, C.1. ®usuka: Mexannka. Mexanuueckue kojaeOaHus M BOJTHBI. Moekysip-
Has pusuka. TepmoamHamuka [DneKTpoHHBIN pecypc] : YueoHnoe nocobue / C.M. Ky3nenos. - 4-
€ u3 M., ucnp. u goim. - M.: Byzosckuii yueOnuk: HULL UTHOPA-M, 2014. - 248 c. — Pexxum joc-
tyna: http://znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-101026-6

3. Ky3nenos, C.11. ®uszuka: OCHOBBI IEKTPOJUHAMUKU. DJIEKTPOMArHUTHBIE KOJIeOaHUs
¥ BOJIHBI [ DNIeKTpoHHBIHN pecypc] : Yuebnoe nocodue / C.HU. Ky3Henos. - 4-e us., ucnp. u J01. -
M.: ByzoBckuit yueObnuk: HUI[ HMHOPA-M, 2015. - 231 c¢. — Pexum jgoctyma:
http://znanium.com/bookread?2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3nenos, C.1. ®usuka. BonHosas ontuka. KBantoBas npupojia u3nydeHus. JIeMeH-
Thl aTOMHOM U siiepHOM Qu3uku [DnekTpoHHbIl pecype] : Yueb. nmoc. / C.H. Ky3unenos, A.M.
Jlupgep - 3-e uzn., nepepad. u gorm. - M.: By3os. yue6.: HUI] MH®OPA-M, 2015 - 212 c. — Pexxum
nocrymna: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

5. PoraueB H. M. Kypc ¢usuxu [Tekcr] : yuebnoe mocodue / H. M. Poraues. - CIIO. u np.
: Jlans, 2008. - 447 c. : un., rpad., cxeMsl, Tadi. - (YueOHuku 171 By30B : CrienpanbHas JuTepa-

Typa).

0) lonoJiHUTeILHAS JIUTEpPAaTypa:

1. Uponos, N.E. 3agauun no obmeit ¢pusuke [ Tekcr] : yued. mocodue / .E. Uponos. — 12-¢
usn., crep. — CIIG.: Jlans, 2007. — 416 c.: un. — (YueOuuku nns By30B. CrenuanbHas
muteparypa). — ISBN 978-5-8114-0319-6.

2. YeproB, A.I'. 3amaunuk no ¢usuke [Tekcr]| : yue6. mocobue / A.I'. Uepros, A.A.
Bopo6weB. — 8-¢ uzn., mepepad. u gon. — M. : @usmamiur, 2008. — 640 c.: un. — ISBN 9875-
94052-145-2.

3. Pemmenue 3amad o kypey obmieit ¢pusuku [Tekcr]: yue6. mocooue / [H.M Poraues, I'.10.
bananguna, W.I1. 3aBepmmnckuit u ap.]; nox pex. H.M. Porauesa. — 2-e uzn., ucnp. — CII6.:
Jlanb, 2008. — 304 c.: un. — (YuyeOuuku it By30B. CrienuanbHas JUTEpaTypa)

4. CnpaBouHUK 110 ¢usuke. Popmyiibl, TabnuLel, cxemsl. [Teker] : mep. ¢ HeM. / oA pex.
X. rekepa, mox pea. K. B. Cmupnona. - M. : TEXHOC®EPA, 2009. - 1262 c. : un., rpad.,
TabJI.

B) MeToanyeckne yKazaHus:

1. Mexanuka. MonekynspHass ¢GU3MKa W TepMOJMHAMMKa [Tekcr] : J1abOpaTOpPHBIN
npakTukym no ¢usuke / E.H. Acranos [u ap.]; nox pea. FO.I1. Koukuna. — Maruutoropck: U3a-
BO MarnuToropck. roc. Text. yH-ta um. I'.I1. Hocosa, 2011. — 103 c.

2. DnexrtpocrtaTtuka. [locTosHHBIN TOK [Tekcr] : JlaDopaTopHbIl MpakTUKyM 1o ¢(usuke /
M.B. Beuepkun [u np.]. — Marautoropck: M3a-Bo Marautoropck. roc. TexH. yH-ta um. [.1.
Hocoga, 2011. - 60 c.

3. DnekrpomarHeTusMm. Ontuka [Tekcr] : JAOOPAaTOPHBIM MPAKTHKYM IO JUCIMILIMHE
«Dwuszukay I CTyIeHTOB Bcex creruanbHocTerd / M.B. Apkymuc [u nmp.]. — Marauroropck:
'Oy BIIO «MI'TY», 2009. — 102 c.

4. Cauenko, lO.M. IlepemenHslii TOK [DneKTpoHHBIH pecypc] : TabopaToOpHBII
npaktukym / FO.M. CaBuenko, O.H. BoctpoknyroBa, H.M. Mumenesa ; MITY. -
Maruutoropck : MI'TY, 2018. — 1 anekrpon. Onr. [Juck (CD-ROM). — ISBN 978-5-9967-1151-
2.


http://znanium.com/bookread2.php?book=469821%20
http://znanium.com/bookread2.php?book=412940
http://znanium.com/bookread2.php?book=424601
http://znanium.com/bookread2.php?book=438135

5.0u3mnka aroma, TBEpAOrO Tena, siApa: MHCTPYKLHUS IO BBIIOJIHEHUIO J1a0OpaTOPHBIX
pabot mo ¢usmKe A CTyAeHTOB Beex crnernuanbHocter / B.K. benos [u ap.]. — MarauToropck:
'OV BIIO «MI'TY», 2007. — 48 c.

r) Ilporpammuoe o6ecnneuenue u UHTEpHET-pecypcehI:

1. [Iporpammuoe obecnieuenue Microsoft Office.
2. DnekrponHas bubanoreka http://znanium.com/.

9 MarepuajibHO-TeXHUYECKOe odecnedeHne JUCIUMIMHBI

MaTepI/IaJIBHO-TeXHI/I‘IGCKOC obOecrcucHue JUCHHUIIIIMHBI BKIIIOYACT:

Twun u Ha3BaHHE AyJIUTOpUN

OcHarieHue ayIuTOpuu

JlexunoHHas ayauropus

MynbTUMeIMIHBIE CPEACTBA XPAHEHMS, IepeAadu u
IpeCTaBIeHUs HHPOPMALIUU

JlaGoparopust «MexaHUKH,
MOJICKYJISIPHOW ~ (U3UKH U

1. bajutmcTideckue MasiTHAKH.
2. Mastauk O6epbexa.

TEPMOAUHAMHUKH 3. Ou3n4eCcKuil MasTHUK.
4. locka I'anpTOHA.
5. JlabopaTopHas YCTaHOBKa JUISL HCCIIEI0BaHUSA
pacrpezeneHus: TEPMOIIIEKTPOHOB MO MOAYIIO UX CKOPOCTH.
6. JlabopaTopHass yCTaHOBKa JUIsl OINpPEACNICHUs IMOKa3aTeseu
aauabatel Y MmetogoM Knemana u [lezopma.
7. JlaGopatopHasi ycTaHOBKa JUIsi TPOBEPKH  3aKOHA
BO3pacTaHusd OJHTpomuu B Tmpouecce aupdy3un razoB Ha
MO/JIEJIH NEPEMEILINBAHNS IIapOB.
8.JlabopaTopHasi ~ ycTaHOBKa  JJsi  TMPOBEPKU  3aKOHOB
BO3pacTaHUs SHTPONUH B MPOIIEcCe TEMI000MEHa.
9.VcranoBka mabopaTtopHas [uid M3Y4YeHUs 3aBHUCHUMOCTHU
CKOPOCTH 3BYyKa OT Temneparypsl "Md-C3-M"
10.  VYcranoBka  jabopaTopHas  JUIsI  HCCIEIOBaHMS
TeroeMKocTH TBeporo tena "M®-TET-M".
11. VYcraHoBka  nmabopatopHas A OIIpEACIEHUS
YHHUBEpCcaIbHOU razoBoii nmocrosiHHoi "M®-OI'TI-M".
12.Cten n1abopaTopHbIii ra30BbI€ MPOLIECCHI.
13. MepuTenbHbII HHCTPYMEHT.

JlaGopatopus 1. JIaGoparopHas YCTaHOBKa I E: UCCIIEI0OBaHU

«INEKTPUYECTBA U OTITHKU»

AIIEKTPOCTATUYECKOTO TOJISI C TOMOIIbIO OJJMHAPHOTO 30H/1A.
2. YcraHoBKa JJi LIYHTUPOBAHUS MUJLITMAMIIEpPMETpa.

3. VYcranoBka nmabopaTopHas JUTSt onpeneneHus
WHIYKTUBHOCTHU COJICHOMJA 1 MAaTHUTHOW MPOHUIIAEMOCTH.

4. VYcraHoBka jaboparopHas [UIsi M3y4YeHHsS pe30HaHca
HaIpsHKEHUN U ONpeIelIeHUs] UHAYKTUBHOCTH

5. JlaGopaTopHasi yCTaHOBKa JUIsi U3y4YEHUS JIJTUHBI CBETOBOU
BOJIHBI M XapaKTEPUCTUK AUPPAKIIMOHHON PEIIETKH.

6. JlabGopatopHas yCTaHOBKAa JUIsl OIpPEACIICHHS paauyca
KPUBHU3HBI JIMH3bl U JUIMHBI CBETOBOW BOJIHBI C MOMOIILBIO
KkoJsertr HeroToHa.

7. JlabopaTopHasi yCTaHOBKA JJIsl ONPEAENICHUS] KOHIICHTPAIH
pacTBOPOB caxapa U MOCTOSIHHOW BpallleHusl.
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauToOpumn

8. MepuTenbHbII HHCTPYMEHT.

JlaGopaTtopust «Atoma, | 1. JlaGoparopHass yCTaHOBKAa JUIsI HW3Y4YEHHUS BHEIIHETO
TBEPIOTO Tela, SApay dororddekra.
2. VYcraHOBKa A1 HM3y4Y€HHUs CIIEKTpa aromMa BOJOpOAa H
orpenieNieHus MOCTOssHHON Punbepra.
3. YcranoBka mnaGoparopHas [Uisl ONpeAeNieHUs MOTEHIMaia
BO30Y)KJICHHS Tra3a.
4. VYcraHoBKa AJi OIpeleieHHsl JJIMHBI Ipobera YacTuil B
BO3/yXE€.
5. MepuTenbHbI HHCTPYMEHT.
Aynuropun st | [lepconanbhbie  kommbtoTepel ¢ makerom MS  Office, ¢
CaMOCTOSITENIbHOM paboThl: | BIXOJOM B MHTEpHET M ¢ JOCTYNIOM B 3JEKTPOHHYIO
KOMIIBIOTEPHbBIE KJIacChl; | HH(POPMAIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA

quTalbHbIE 3aJI6I OMOIINOTEKN
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