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1 [lesiu 0OCBOEHUSA TUCIHUTLIHHBI

[{enb OCBOCHHS TUCIUIUIMHBI — 3TO TMOJYYCHHE CTYIECHTAMH OCHOBOIIOJIATAIONINX TPE/I-
CTaBJICHHH O ()YHIAMEHTAIBHOM CTPOSHHH MaTepUu U U3NUYCCKUX TPUHIIHUIIAX, JISKAIIUX B OC-
HOBE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MUpPA; (HOPMUPOBAHHE Y CTYACHTOB COBpE-
MEHHOTO €CTECTBEHHO - HAYYHOTO MHPOBO33PEHUS; Pa3BUTHE HAYYHOTO MBIIUICHHS M pacIIupe-
HUE HAYYHO-TEXHHYECKOTO KPYyro3opa; OBJIaICHUE OCHOBHBIMH (PU3NYCCKUMU KATETOPUSIMHU, T10-
HATHSIMA M (YHIaMEHTATbHBIMU (DU3NYECKUMHU 3aKOHAMU; MOJYYCHUE MPECTaBIeHU O (QyH-
JAMEHTAILHBIX KOHIIETIMSIX COBPEMEHHOTO €CTECTBO3HAHHUS KaK pe3ysibTara HUCTOPHUYECKOTO
npoliecca; OBJIaJICHUE NMPUEMaMU U METO/IaMU PEIICHUs] KOHKPETHBIX 3a/1a4 U3 pa3IMYHbIX 00Jia-
CTell (PM3MKHM, YMECHHSI BBIICTUTh KOHKPETHOE (PU3MUYECKOE COJICPKAHKNE B MPUKIIAIHBIX 33aadax
Oyayuied npopecCuOHAIBHOMN JACATEIbHOCTH; (POPMUPOBAHNE HABBIKOB TPOBEIICHHS (PH3UIECKO-
ro AKCIIEPUMCHTA, TO3BOJISIONMX WM BIIOCICJACTBHUHM OBJAJCTh KOMIUIGKCOM KOMIICTCHIIHA,
npenycmotpennbix @I'OC BO no nanpasnenuto noaroroBku 21.05.04 «"opHoe aemnoy.

2 MecTo THCHUILINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl MOATOTOBKH clie-
HHMAJTHUCTA

JlucuumiuHa OTHOCUTCS K TUCHUIUTMHAM 0a30BOTO ITUKJIA.

JucuunnuHa  «@Pusnka»  0Oa3upyercs Ha  €CTECTBEHHOHAYYHBIX JAMCLUILIIMHAX:
MareMmaTuka, pusuka, XuMus B 00bEMe cpeiHel MIKOJIbI.

Hucuunnuza «®usuka» HeobxonuMa Kak MPeALIeCTBYIOAs ISl U3YUYEHUs CIEAYIOLUX
JUCLHUIUIMH: BCE TUCHMIUIMHBI €CTECTBEHHOHAYYHOI'O U MPO(EeCCHOHATBHOIO IIUKIIOB.

3 Komnerenuuu ody4aromerocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHHUS AU CHHUILIN-
HbI U IUVIAHMpYeMble pPe3yJabTaThl 00y4eHus:

B PE3YIbTAaTC OCBOCHUA AUCHUIIINHBI «Du3nKa 06yt1a}01111/1171051 JOJIKCH O6J'IaI[aTB CJIc-
AYIOIMMHA KOMIICTCHIAMMU

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaTbl O0yUeHHS
KOMIIETEHIINH
OK-1 cnnoco6HOCTHI0 K A0CTPAKTHOMY MBIIICHHIO, AHAJIM3Y, CHHTE3y
3HaThb - OCHOBHBIEC 3aKOHBI (PU3UKU B 00JIACTH MEXAHMKH, CTATUCTUYECKON (PU3UKHU U

TEPMOJUHAMUKH, JIEKTPUUECTBA U MarHeTU3Ma, BOJIHOBOM M KBAHTOBOM OITH-
KM, aTOMHOW M sIIepHOM (U3UKU U (PU3MKHU TBEPAOTO Tela, TPaHUIbl PUMe-
HUMOCTH 3THUX 3aKOHOB M (DU3MUECKYIO CYIIHOCTH SIBJICHUN M IIPOLECCOB, MPO-
UCXOJSIIINUX B IPUPOJE.

YMeThb - TIPUMEHATHh (PU3UYECKHE 3aKOHBI M (DU3UKO-MaTEeMaTUYECKHU ammapar s
pelIeHrs He TOMBKO THIOBBIX, HO M 0OJiee CIIOKHBIX HECTaHJAPTHBIX 3a/1a4 B
paMKax (PU3UKH ¥ CMEKHBIX TUCIUILINH;

- HCIIOJIb30BaTh CIOKHBIE (PU3MUECKHUE MOJIENU TSl ONUCAHMS PeaTbHBIX MPO-
11€CCOB, BEIOMPATH METOJIbI MX UCCIICTOBAHMUSI.

Bnaznets — MPaKTUYECKMMHU HaBBIKAMH HCIIOJIb30BAHUS 3JIEMEHTOB (PU3UYECKOTO 3KC-
MEepUMEHTa U petleHus] PU3NYEeCKUX 3a]a4 Ha APYTUX TUCUUTUIMHAX;

— HaBBIKAMH U METOJUKaMU 0000IIEHUS pe3yIbTaTOB PEIICHUS 33124, IKC-
MIEPUMEHTATILHON NEATEIIbHOCTH;

— METOAaMHU SKCIIEPUMEHTAILHOTO HCCIeI0BaHus B (hr3HKe (MJIaHUPOBaHUE,
MMOCTAaHOBKA U 00pabOTKa HKCIIEPUMEHTA);




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI UM

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

BO3MOXHOCTBIO MCKIUCHUIITIMHAPHOI'O IIPUMCHCHHNA 3aKOHOB (1)I/I3I/IKI/I.

OIIK-4 roToBHOCTBIO € €CTECTBEHHOHAYUYHBIX MO3UIIMI OLIEHUBATH CTPOEHUE, XHMHYECKUIt
U MHHEPAJIbHBIN COCTAaB 3¢eMHOH KOPbI, MOP(dosiornuyecKkue 0COOEHHOCTH M FeHeTHYecKue
THUIIBI MeCTOPOKIEHNH TBEepPAbIX MOJIE3HBIX HCKONMAEMBbIX NMPHU pelleHUH 3a4a4 M0 pPauuo-
HAJbHOMY H KOMILIEKCHOMY OCBOEHHIO Fe0peCypPCHOr0 NOTEHIUAJIA HeAp

3HaTh

— METO/IbI aHAJTM3a U MOJCIMPOBAHUS CIOXKHBIX (PU3UUYECKUX MPOIIECCOB;

— METOJBI M MOJIXOJIbI K TEOPETHUYECKOMY M 3KCIIEPUMEHTATLHOMY HCCIIeI0Ba-
HUIO, TIPUMEHsSIEMbIe B (DM3MKE M pacmpoCTpaHSIONINECs Ha JApPyrue odnactu
3HAHUU.

YmMmern

— UCTIOJIb30BATh CIOYKHBIE (PH3UUECKUE MOJICIH ISl OTMCAHMS PeabHBIX IPO-
LIECCOB, BBIOMPATh METObI HCCIIEI0BAHHUS, C TIOMOIIBIO TPUOOPOB U3MEPSITH
¢bu3nvecKne BEIIMYUHBI, TPOU3BOIUTH 00Pa00OTKY IKCIIEPUMEHTAIBHBIX J1aH-
HBIX, IPOBOJUTH aHAJIU3 ITOJYYEHHBIX PE3YJIbTATOB.

Bnaners

— HaBbIKaMU pabOThl C HIMPOKUM KPYyrom (U3NYECKUX MPUOOPOB U 000PYI0-
BaHUS;
— METOoJIaMU IpoBeAeHHs PU3NYECKUX U3MEPEHUI, pacueTa BeJIMYUH, aHATTN3a

mecca.

IMOJIYUYCHHBIX JAHHBIX U HABBIKAMU INIAHUPOBAHUA UCCICIOBATCIILCKOI'O IIPO-

4 CTpyKTYpa U coiepiKaHue AUCHUILIMHBI

OO01mast TpyI0eMKOCTh TUCITUIUIHHEI cocTaBiiseT 10 3adeTHbix exuuull 360 akaj. 4acos, B

TOM 4HUCJIC:

— KOHTakTHas pabora — 228,7/561 akan. 4acos:

— ayauTopHas — 222 akaj. 4acos;

— BHeEayJHUTOpHas — 6,7 akaJl. 9acoB
— camMmocTodATenbHas padora — 95,6 akaj. 4acos;
— TIOJTrOTOBKA K dK3aMeHy — 35,7 akaJ. Jaca
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1. @usuueckue oc-
HOB8bl MEXAHUKU
1.1. Kunemaruka mo- 4| 2 2 1 |- moaroToBKa K Jja-|- MpOBEepKa WHIH-
CTYIaTEIBHOTO u OOpaTopHOMY, Ce-|BHIyaTbHBIX 337a4
BpaILaTEIbHOTO MHHApCKOMY u|Ne 1-6; OK-1-
JIBUKCHUS MPaKTUYECKOMY - BBIIIOJIHEHUE U 3B,
1.2. JluHamuka 10- 4 | 2 2 1 |3aHsTHIO; odopmiieHue na- OIIK-
CTYMaTeIbHOTO u - BBIIIOJIHEHUE 6opatopHbIX paboT| 4— 3yB
BpaILaTEIbHOTO npaktuueckux pa- |Nel,4,5;
IIBUKEHUSA 0ot (pemenue 3a- |- cemuHap Ne 1, 2,
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1.3. 3akonsl coxpa-| 1 | 4 |2/2U| 2/ 1 |mauw); 3;
HEHHSI B MEXaHUKE 21 - CAaMOCTOATENIBHOE |- KOHTPOJIbHAS pa-
1.4. Mexannueckue| 1 | 4 | 4 4 | 0,5 |uzyuenue yuebHou |Oota Ne 1.
KoJ1ie0aHUs U BOJIHBI Y HAy4YHOU JUTEepa-
1.5. PemstuBucrckas| 1 | 2 |2/2U| 2/ | 0,5 |Typbl B TOM 4YHCIIE
MeXaHHMKa 21 JJEKTPOHHBIX pe-
CYPCOB.
Hroro no paznery 1 (18| 12/ |12/ | 4
4N | a1
2. Cmamucmuue-
ckaa  Qusuka u
mepmoouHamuKka
2.1. Craructuueckasi| 1 | 4 | 2/2 | 2/2 | 2 |- mHOAroTOBKA K Jia-|- MPOBEpPKA MHIH-
busuka O0opaTopHOMY, ce-|BHIyaJbHBIX 3a]a4
2.2. Tepmomunamuka | 1 | 4 | 4 4 1 |MuHapckomy u|Ne 7-10;
2.3. TennoBbie Ma- 4 (2121 2/ 1 |mpakTUyecKomy - BBITIOJIHEHUE U
mvHbl. [Ipsmoit u 2" 3aHSTHIO; odopmiieHue na-
oOpatubIit 1K Kap- - BBITMIOJIHEHUE 6opaTopHbIX padoT OK-1 —
HO, UKT OTTO, UK npaktuyeckux pa- |Ne 11,14,
Huzens 0ot (pemenue 3a- |- cemuHap Ne 4,5; 51}_/[1;2_
nad); - KORTPOJIbHAA pa- | ,
- caMocTosATenbHoe |6ota Ne 2. 3B
u3yyeHue yuyeOHo
Y Hay4HOU JUTEpa-
TYpBl B TOM YHCIIe
AJIEKTPOHHBIX pe-
CYPCOB.
Hroro no paszneny 112 |8/411| 8 |4
141
3. nexmpuuecmeo | 1
U MAZHEeMu3m
3.1. Onexrpocratu- | 1| 6 | 4 4 11 - IOJrOTOBKA K Jia-|- MpOBEpKa UHIU-
YecKoe T0JIe B BaKy- OopaTopHOMY, ce-|BHIyaJbHBIX 3a/1a4
YM€ U B BELLIECTBE MHUHapCKOMY u(Ne 11-15;
3.2. [TocTosHHBIHA 114 (421 4/ |1 MIPAKTUICCKOMY - BBITIOJTHEHUE H
AIIEKTPUUYECKHI TOK 21 3aHATHIO; oopmienue na-
OK-1-
3.3. Marautocratu- | 1| 6 | 4 4 |1 - BBIIIOJIHEHUE O60paTopHbIX padboT
YECKOE I10JIE B BaKy- npaktuueckux pa- |Ne 21, 24, 28; (;IYIBI&-
yM€ H B BEIIECTBE 60T (pemenue 3a- |- cemuHap Ne 6, 7, 4
3.4. Dnextpomarnut- | 1 | 4 (2/2U| 2/ |1 naq); 8; — 3B
Hasi MHOYKIIUS 21 - CaMOCTOATCIIBHOC |- KOHTPOJIbHAA pa-
3.5. Dnexrpomaruut- | 1 | 4 |2/2U| 2/ |1,3 |U3yd4CHHE y4yebHoii |Gora Ne 3.
HbIE KOJIEOAHUA U 21 Y HAy4YHOU JIuTEpa-
BOJIHBI TYPbI B TOM YHCJIC
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KOHTaKTHas | & % 2
5 O dopma Tekymero | & S
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AJIEKTPOHHBIX pe-
CYPCOB.
HWroro 1o pasugeny 1124 16/ | 16/ |5,3
61 | 61
Hroro 3a cemecTp 1|54 | 36/ | 36/ (13,3 |Dx3amen
141 | 141
4. Onmuka 2
4.1. Dnexktpomaruut-| 2 | 2 |2/31U| 2/ (10 |- mOAroTOBKA K Jia-|- MPOBEPKA MHIM-
HBIC BOJTHBI 31 O0opaTopHOMY, Ce-|BHIyaJbHBIX 3a]a4
4.2. Nnrepbepentus| 2 | 4 | 4 4 |5 MUHApCKOMY u|Ne 16-21,
CBETa PaKTUIECKOMY - BBIITOJIHEHUE U
4.3. ludpakuus cee-| 2 | 4 | 4 4 |5 3aHSATHIO, odopmiieHHE J1a-
Ta - BBITNIOJTHEHUE 6opaTopHBIX padoT OK-1 —
4.4.  Tlonapusaums| 2 | 2 |2/21| 2/ |5 npakTHYecKux pa- |Ne 32, 34, 35, 36; 5
cBeTa U 0ot (pemenue 3a- |- cemuHap Ne 9, OI}&BI%-
4.5. KsanroBas omn-| 2 | 2 [2/2U| 2/ |5 nad); 10, 11; 4 syp
THKA 2U - CAaMOCTOATENBHOE |- KOHTPOJIbHAS pa-
u3ydeHue yueOHon |6ota Ne 4.
Y Hay4HOU JUTEpa-
TYpBI B TOM YHCIIE
AJIEKTPOHHBIX pe-
CYPCOB.
Hroro no paznery 2 |14 | 14/ | 14/ |30
m | 71
5. Keanmosasn gpu- | 2
3UKa
5.1. DnemenThl kBaH-| 2 | 4 |4/2U| 4/ |12 |- moAroToBKa K Jia-|- IpOBEpKa WH/IHU-
TOBOW MEXaHHKH 21 OopaTopHOMY, ce-|BHIyaJbHBIX 3a/a4
5.2. ®usmka atoma 2 | 4 |4/11| 4/ |10,7 |MuHApCKOMY u|Ne 22-25;
11 MPAKTUYECKOMY - BBITMIOJIHEHUE U
3aHSATHIO; odopmiieHHE JTa-
- BBIIIOJTHEHUE O6opaTopHbBIX paboT
. OK-1-
npakTuueckux pa- |Ne4l, 42;
60T (pemenue 3a- |- cemuHap Ne 12, SIYIBI&-
naq); 13; 4 3yp
- CaMOCTOSTENIBHOE |- KOHTPOJIbHAS pa-
n3ydyeHue yueOHou |6ora Ne 5.
Y Hay4HOU JIUTepa-
TYpHI B TOM YHCIIE
AJIEKTPOHHBIX pe-
CYPCOB.
Hroro no pazneny 2| 8 (8/3U| 8/ |22,3
31




AynuropHast | . _ =
KOHTaKTHas | & % 2
6012 59 ®opma Tekymero |5 E
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Pa3nen/ rema 3 |(B akan. yacax)| & . = 5 5
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6. Dusuka sopa u 2
I/1eMEeHMAPHBIX Ya-
cmuy
6.1. Slnepnas pusuka | 2 | 6 |6/2U| 6/ |15 |- moaroToBKa K Jia-|- IpOBEpKa WH/HU-
21 OopaToOpHOMY, Ce-|BHIyalbHBIX 3a/1a4
6.2. dusuka snemen-| 2 | 4 |4/2U| 4/ |15 |MuHapcKoMy 1| Ne26-30;
TapHBIX YaCTHI[ K CO- 21 PaKTHYECKOMY - BBIIIOJIHEHUE U
BpeMeHHas  (usnye- 3aHSTHIO; ohopmiieHHE J1a-
CKasi KapTHHA MUPa - BBITIOJTHCHUE OopaTopHBIX paboT OK-1 —
npakTuueckux pa- |Ne 51,53;
0ot (pemenue 3a- |- cemuHap Ne 14, OSI}&BI&-
naq); 15; 4 syp
- CAMOCTOSITEJIHOE |- KOHTPOJIbHAS Pa-
u3ydeHne yuebnoit [6ora Ne 6.
Y Hay4HOM JuTepa-
TYPBI B TOM YHCIIE
AJIEKTPOHHBIX pe-
CYpPCOB.
Hroro no pazneny 2 110 10/ | 10/ |30
4 | 41
Hroro 3a cemecTp 2 132| 32/ |32/ |82,3 |3auer
147 | 141
Hroro mno pgucuu-| 1, |86 | 68/ | 68/ |95,6 |Ik3amen, 3auer
TJIHHE 2 281 | 281

5 Obpa3oBaTesibHbIe H MH(OPMAIIMOHHBIE TEXHOJIOTHH

[Tpu peanu3anuu pa3iauyHBIX BUIOB y4eOHOU paboThl Hanbosee F3pPEeKTUBHBIE pe3ysbTa-
Thl OCBOCHMS JUCHUUIUIMHBI «DuU3MKa» Jal0T TpaJuLUOHHbIE O0pa3oBaTeIbHbIE TEXHOJIOTHH,
TEXHOJIOTUM TPOOJIEMHOTO OOy4YeHHs, HMHTEPAKTUBHbIE TEXHOJIOTUH, WH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHbIE 00pa30BaTEIbHbBIE TEXHOJIOTUH.

1. TpaguuroHHble 0Opa3oBaTeNIbHbIE TEXHOJIOTUN OPUEHTUPYIOTCS Ha OpraHU3aluio oopa-
30BaTEJBHOIO MpoIiecca, MPeAroarallyio NpsaMyo TPaHCIALIUI0 3HAHUN OT MpenojaBarens K
CTYACHTY (NPEHMYILECTBEHHO Ha OCHOBE OOBSCHUTEIHHO-MJUIIOCTPATUBHBIX METOJOB 00yde-
HUsl). YueOHas NesTeNbHOCTh CTYA€HTa HOCUT B TaKMX YCJIOBHSX, KaK MPaBUJIO, PETPOAYKTHB-
HBIN Xapakrep.

®opMbl yUeOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPATUIIMOHHBIX TEXHOIOTHIL:

WNudopmannoHHas JIeKIUsA— MMOCIeI0BaTeIbHOE M3JI0KEHHE MaTepuaia B JUCIUILIHHAp-
HOM JIOTHKE, OCYILECTBIIEMOE IIPEUMYIIECTBEHHO BEpOAbHBIMU CPEICTBAMH (MOHOJIOT IIPEIo-
JlaBaTens).

Cemunap — Oecena npernojaBareist U CTyJ€HTOB, O0CYXJIEHHE 3apaHee MOArOTOBICHHBIX
COOOLICHNH O KaXXJIOMYy BOIIPOCY IJIaHA 3aHATHUS C €IMHBIM Ul BCEX MEPEYHEM PEeKOMEHye-
MO¥ 00s13aTEIHPHON U TOTIOTHUTEIBHOM JINTEPATyPHI.

[TpakTHyeckoe 3aHATHE, MOCBSIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH M HaBBIKOB IIO
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IPEJIOKEHHOMY AJITOPUTMY.

JlaGopatopHas paboTa — opraHu3anus y4eOHOH paboThl C peaJbHBIMU MaTEPUAIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMH, SKCIIEPUMEHTaJIbHAass paboTa ¢ aHAIOTOBBIMH MOJEISMHU pe-
QJIBHBIX OOBEKTOB.

2. Texnonoruu npoOJIeMHOTO 00y4eHHs] — OpraHu3anus 00pa3oBaTeIbHOrO Imporecca, Ko-
TOpasi peJIoiaraeT MOCTAaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/AaHNE YU4EOHBIX NPOOIEMHBIX CHU-
Tyalui JUisl CTUMYJIUMPOBAaHNS aKTHUBHOMN IIO3HABATEIBHOM J1€ATENbHOCTH CTYIEHTOB.

@DopMbl yUeOHBIX 3aHATHUH € UCIIOIB30BAHUEM TEXHOJIOTHM TPOOIEMHOI0 00y4eHus:

[Tpobnemuast JeKIUs — M3JIOKEHHE MaTepuaa, Mpeanosararomnee mocTaHOBKY Mpoodiem-
HBIX ¥ IUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHUE PA3JIMUHBIX HAYYHBIX [TOJX0A0B, aBTOPCKUE KOM-
MEHTapUH, CBA3aHHBIE C PA3IMYHBIMU MOJAEISIMU UHTEPIIPETALIMN N3Y4aeMOI0 MaTepuaa.

[TpakTnyeckoe 3aHsATHE B (OpME MPAKTHKyMa — OpraHu3alnus y4eOHOH paboThl, Hamnpas-
JICHHAsl Ha PElICHHE KOMIUIEKCHOW y4eOHO-TIO3HABATEIBHOM 3a1a4yH, TpeOyole OoT CTyaeHTa
IPUMEHEHHS KaK HayYHO-TEOPETHUECKUX 3HAaHUM, TaK M MPAKTUYECKUX HABBIKOB.

3. TexHONOTMM POEKTHOTO OOYUEHUS] — OpraHu3alrs 00pa3oBaTENBHOTO MpoIecca B Co-
OTBETCTBHM C AJITOPUTMOM IO3TAMHOI0 PEeIIeHUs] MPoOIEeMHON 3aaul WM BBIOJHEHUS yueo-
HOro 3anaHus. lIpoekT mnpeamnonaraeT COBMECTHYH Y4YEOHO-TIO3HABAaTEJIbHYIO [EATEIbHOCTh
IPYMIIbl CTYIEHTOB, HAPABJICHHYIO Ha BBIPAOOTKY KOHLEIIUM, YCTaHOBIICHHE Li€Jel U 3anad,
(OpMYyIUPOBKY OKUIAEMBIX PE3YJIbTAaTOB, ONPEAEICHUE MPUHIMIIOB U METOJIUK PELICHUS I10-
CTaBJICHHBIX 3a/1a4, INIAHUPOBAHUE X0Ja PabOThI, MOUCK JOCTYIHBIX U ONTUMAIIBHBIX PECYPCOB,
MO3TAIIHYI0 PeAIM3aLNIO TUIaHa paboThl, IPE3CHTALMIO PE3yJIbTaTOB PabOThl, UX OCMBICIEHUE U
pedaekcuro.

OcCHOBHBIE THUIIBI IPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpubiimxkeHa K ¢popmary HaydyHOrO UCCIe10Ba-
HUS (J0Ka3aTeNbCTBO aKTyaJIbHOCTH TEMBI, ONIPE/IeIeHNe HayYHOH MpoOIeMbl, IpeIMeTa U 00b-
€KTa MCCIIeI0BaHus, 1ieJied U 3aJja4, METO/10B, HICTOYHUKOB, BBIIBH)KEHUE TUIIOTE3bI, 0000111eHNe
Pe3yNIbTaToB, BHIBO/IbI, 0003HAUEHNE HOBBIX MPOOIIEM).

HMHpopManinoHHbIN NPOEKT — yueOHO-TI03HABaTeNbHAs AEATEIbHOCTD C SIPKO BBIPAXKEHHOI
ABPUCTUYECKON HAIIPaBJIEHHOCTHIO (TMIOMCK, OTOOP U cucTeMaTH3alus HHPOpMAIMK O KaKOM-TO
00BEeKTe, 03HAKOMJICHHE YYAaCTHHUKOB IIPOEKTa C 3TOM MHpopmarueil, ee aHanu3 u 00oOIIeHne
JUISL Ipe3eHTaK 0oJiee IUPOKON ayTUTOPUH).

4. VIHTepaKTHBHbIE TEXHOJOI'MM — OpraHu3alus 00pa30BaTEJbHOrO Mpoliecca, KOTopas
npeJrnoiaraeéT akTUBHOE U HEJIMHENWHOE B3aUMOJICHCTBUE BCEX YYaCTHHMKOB, JOCTHIKEHHE Ha
3TON OCHOBE JINYHOCTHO 3HAYMMOTO JUIsl HUX 00pa3oBaTesbHOro pesynbraTta. Hapsny co cnenu-
AIU3UPOBAHHBIMU TEXHOJIOTUSMHU TAKOTO POJAA MPUHLUI MHTEPAKTUBHOCTU MPOCIIEKHUBACTCS B
OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHI. IHTepakKTUBHOCTD MOJjpa3yMeBaeT
CyOBEeKT-CyObEeKTHbIE OTHOIICHUS B X0J/ie¢ 00pa30oBaTeNbHOTO Mpoliecca U, Kak cieacteue, ¢hop-
MHUpPOBaHHE CaMOPa3BUBAOLIEHCS NH(OPMAIIMOHHO-PECYPCHOM CPEIbI.

@opMbl yuyeOHBIX 3aHSITUH C HCIIOJIB30BAHUEM CHEIUAIN3UPOBAHHBIX HWHTEPAKTHUBHBIX
TEXHOJIOTHU:

Jlexuus «oOpaTHOM CBSI3W» — JEKUUSA—TIPOBOKAIUS (M3JI0KEHHE MaTepHala C 3apaHee 3a-
TUTAHUPOBAHHBIMH OIIMOKAaMM), JeKIHUs-0ecena, TeKIHsI-TUCKYCCHS.

CeMuHap-IMCKyCCHs — KOJUIEKTUBHOE 00CYKJIeHNE KaKOro-IMO0 CIIOPHOTO BOIPOCa, MPo-
O51eMbl, BBISIBJICHHE MHEHUH B IpyIiIe (MeXIpYIIOBOM TUAIOT, TUCKYCCUS KaK CIIOP-TUasIor).

5. NHdopmanioHHO-KOMMYHHUKAIIMOHHbIE 00pa30BaTeNIbHbIE TEXHOJIOTHMH — OpraHU3alus
00pa30BaTeNLHOTO IMpOIecca, OCHOBAHHAS Ha NMPUMEHEHUH CIEHUAIN3UPOBAHHBIX MPOrpaMM-
HBIX CpeJl M TEXHUUYECKHUX CPEICTB pabOThI ¢ HH(pOpMaIuei.

@opmbl y4yeOHBIX 3aHATHUH C HCIOJBb30BaHUEM HH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHUH:

Jlexuus-Buzyanusanus — U3JI0)KEHHUE COJEPKAHUS CONPOBOXKIAETCS Ipe3eHTaluen (me-
MOHCTpalel y4eOHbIX MaTepUaoB, IPEACTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CUCTEMAX, B T.4.
WITIOCTPATHBHBIX, TPAQUUECKUX, ayAUO- U BUIE€OMATEPUATIOB).

[TpakTnyeckoe 3aHATHE B (POpME MPE3CHTALMM — IPEICTABICHUE PE3yJIbTATOB MPOEKTHOM
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Ui HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTHU C HCIIOJIB30BAHUCM CIHCHHUAIIM3UPOBAHHBIX IIPOTpaMM-
HBIX CpPCI.

6 YueOHO-MeTOAMUYECKOE 00ecTieueHHe CAMOCTOSITEIbHOI PadoThl 00yYa0IMXCHA

[To mucrumumae «@u3uKa» NPEIyCMOTPEHA ayJUTOPHAs W BHEAyIUTOpPHAs CaMOCTOSI-
TeabHas paboTa 00yJaromuXxcsl.

AynuTopHasi caMOCTOSITEIbHAsI padoTa CTYICHTOB IMPEAIOJIaracT PerieHHe KOHTPOJIbHBIX
3aj71a4 Ha MPAKTUYCCKUX 3aHATHSIX.

Ilpumepnvie ayoumopnuvie konmpovhuie pavomul (AKP):
1 cemectp
KonTpoabsnas padora Ne 1 «®@u3nvyeckue 0CHOBbI MEXaHUKI)

3ananue 1. Panuyc-BeKTOp 4YacTUIBI ONPEAEISIETCS BBIPAKEHUEM T =3t4 +4t2] +7k , TAe

I, ],k - emuauunble BekTopa oced X, Y, Z. Beruucnute: 1) myTh S, mpoieHHBIN YacTHIIEH 3a

nepsbie 10c, 2) Monynb mepememieHus: Ar 3a Toxe Bpems, 3) yCKOpeHue dacTuilpl. OTBeT:
S=500m, Ar=500m, a=10 m/c’.

3aganue 2. Koneco Bpamaercs BOKPYr HETOABM)KHON OCH Tak, YTO yroJl IOBOPOTA 3aBU-
CHT OT BPEMEHH 110 3aKOHY ¢=10+20-t—2-t*. HaiiTu: 1) cpeHee 3HaueHHE yIrII0BOM CKOPOCTH (@)

3a MPOMEXKYTOK BpeMeHHU OT t=0 10 0CTaHOBKU; 2) YIJIOBOE€ YCKOPEHHE B MOMEHT OCTaHOBKHU KO-
jeca; 3) MOJHOE YCKOpEHHe TOUKM, Haxojsmielcss Ha pacctosHuu 0,1M OT ocu BpaleHus JUis
MomeHTa Bpemenu t=4 ¢. Otsert: 10 pan/c; -4 paz[/cz; 1,65 m/c?.

3aganue 3. [Io ropu30HTaIBLHON MOBEPXHOCTU IABMXKETCS TEJIO MAacCOW M=2 Kr MoJ A€H-
cTtBueM cuibsl F=8 H, HampaBieHHOM 1o yriom 0=60° k ropu3oHTy. Haiitu paccrosinue, KoTo-
poe MpOoIIO TENO, €CIH €r0 CKOPOCTh YBEIUYMIACH ¢ 3 10 5 M/c, a KOO GUIIMEHT TPEHUS MEXKLY
TEJIOM | MOBEepXHOCTHIO paBeH u=0,1.01BeT: 5,9 m.

3ananme 4. [lap maccoit m;=5 Kr ABHXKETCS CO CKOPOCThIO V1= 1 M/C M cTalKUBaeTcs ¢
MOKOSIIIMMCS IapoM Maccolt mp=2 Kr. OnpeennuTe CKOPOCTH 1IApOB IOce ynapa. Yaap cuu-
TaTh YIPYTUM, IPSAMbIM U LIeHTpaibHbIM. OTBeT: 0,43 M/c, 1,43 m/c.

3ananue 5. YpasHeHue koneOaHul TOUKHM UMEET BUJ: x=A-cosolt+7) , TAe A=0,02 M, 0=
n ¢, 1=0,2 c. Onpenenuts MeprHo, HaYaTbHYIO (asy KOIeOaHHH TOUKH U eé YCKOPEHHE B MO-
MeHT BpeMenu 1 c. Oteet: T=2 c; ¢@o=0,27 pax; a =0,16 M/c?.

Konrtpoabnas padora Ne 2 «Crarucruyeckasi Gu3uka 1 TepMOAUHAMHUKA»

3aganue 1. Haiinure g razoo0pa3Horo azora TeMIeparypy, Npud KOTOPOH CKOPOCTSIM
monekyn vi = 300 m/c u vz = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIE 3HAUCHUSI (PYHKIIMU pacIpe-
nenenns Maxcsenna f(V). Otser: 1 _ MV2 =Vi) _aa0y

4Kk In(v, 1V,)

3aganue 2. MaeansHblil 1ByXaTOMHBIN ra3 00beMOM 5 11 U JaBJICHHEM 10° Ta U30X0puye-
CKH Harpeiiv, B pe3yibTaTe Yero CpeaHssl KHHETUYECKast YHEPTUSI €0 MOJIEKYJT YBEJIIMUUIIACh OT
0,0796 5B 1o 0,0923 5B. Ha ckoabpKO npu 3TOM U3MEHUTHCS aBlieHHe ra3a? B nanpHelimem ras
M30TEPMUYECKU PACIIUPUIN 10 HadallbHOTO AaBiieHus. Omnpenenure o0beM rasza B KOHLE MPoO-
necca. Oreer: yBenuuutcs Ha 0,16 MIla; 5,8 1.

3ananue 3. Onpeaenure K03PGUIUESHT TEIUIOMPOBOIHOCTH A a30Ta, eciii KOdhOUIIHEHT
JUHAMUYECKON BSA3KOCTH 1) JJIS HEro mpu Tex ke ycnoBusax paBeH 10 mxlla-c. OtBer: A=7,42
mBT1/™M-K.

3aganue 4. 12 r a3oTa HAXOAATCA B 3aKPBITOM COCYJe 00BEMOM 2 JI MPU TeMIiepaType
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10°C. Ilocne HarpeBaHus JaBJIEHUE B COCYJIE€ CTAJIO PABHO 104MM.pT.CT. Kaxoe xonnyecTBo Term-
na O6b110 cooOIeHo ra3y npu HarpeBanuu? OtBer: 4,1 108 Jx.

3apanue 5. Cmemanu Boay maccoid m;=5kr npu temmneparype T1=280 K ¢ Bomoit maccoit
m,=8kr nipu temneparype To =350 K. Haiitu: 1) Temneparypy 6 cmecu; 2) usmenenue AS 3H-
Tponuu, npoucxossiee npu cMemuBanun. Otser: 323 K; 0,3 xJx/K.

KonTposbHas padora Ne 3 «j1eKTpUYECTBO M MATHETHU3M»

3ananme 1. Dnexrpuyeckoe mnoie cos3gano ayms 3apsgamu 1=10 vKin u  qp=-20 uKu,
HaxoJsmuMucsa Ha pacctosauu d=20 cm apyr ot Apyra. OnpenenuTh HAIPSHKEHHOCTH MOJsS B
TOYKe A, yJaJeHHOH OT NIepBOro 3apsia Ha paccrosHue r1=30 cM U oT BTOporo Ha r;=50 cm.
Paccuurars paboTy, KOTOpYI0 HEOOXOJUMO COBEPUINTH, YTOOBI MEPEHECTH TOYECUHBIM 3apsii
q0=5-10'4 K1 13 Touku Haxoasmuiics nmocepenuHe Mexay 3apsaamu B Touky A. Otset: 280B/m,
0,42 ITx.

3aganue 2. Mimeercs npenHa3HaueHHBIA AJ11 U3MEPEHUs pa3HOCTH noreHuuanos 10 30 B
BOJILTMETP conpoTuBieHneM 2 kKOM, KoToporo paszaeneHa Ha 150 nenenuit. Kakoe conporusiie-
HUE HAJIO0 B3STh M KaK €ro BKIIOYUTH, YTOOBI 3TUM BOJIBTMETPOM MOXHO OBLIO U3MEPHUTH pa3-
HOCTh ToTeHIHaoB 10 75 B? Kak u3meHutcs npu 3ToMm 1ieHa jaeneHus BoiabTMerpa? OTBet: 3
kOm, 0,5 B/nemn.

3aganue 3. [lo mpoBOMOYHON pamKe MMeroUIel (GOpMy MPABHIBHOTO HIECTUYTOJIbHHKA,
uzaet Tok cumnoit [=2 A. IIpu 3ToM B IIeHTpe paMKu 00pa3yeTcss MarHUTHOE TO0JIE C HAPSKEHHO-
ctbto 33 A/m. Haiitu inHy poBOJIOKH, M3 KOTOPO#i cienana pamka. Oteet: 1=0,2 M.

3aganue 4. [IpoBonsiias paMka nomeInieHa B OJHOPOJHOE MarHUTHOE MOJ€ C UHIYKIIHEH
B = 0,1 Ta. [170CKOCTh paMKH COCTABJISIET C HAMMPABICHHUEM MAarHUTHOTO TOJISI YTroll (¢ = 30°,
[Mnomane pamxu S = 20 CM2, conpotuBienne R = 0,1 Om. MaruutHoe mnoje paBHOMEPHO
yMeHbIIaeTcst 10 Hyis 3a Bpems At=0,1 c¢. Onpenenure: a) cpeHee 3HaYEHUE 3.]1.C. MHIYKIIUH,
BO3HUKAIOIIIEH B paMKe; 0) CUTy MHAYKIIMOHHOTO TOKA; B) 3apsl, KOTOPHII MPOTEUYET MO paMKe
3a BpeMsi yMeHbleHus nois. Oreer: 1 MB; 10 MA; 107 K.

3ananme 5. ConeHouJl ¢ UHAYKTUBHOCTHIO L=7 MI'H M akTUBHBIM conpoTuBieHneM R=44
OM NOJKITIOYMWIN K UCTOYHUKY NMOCTOSsHHOTO HampsikeHust Up, a 3aTeM K IeHepaTopy CUHYCOU-
JAIBHOTO HAaMpshKeHHs ¢ aeicTByromuM 3HaueHueM HampspkeHus U,=Uy. [Ipu kakoii yacrore
reHepaTopa MOILHOCTb, MOTpedIsiemMasi COJICHOUI0M, OyZIeT B 5 pa3 MEHbIIE, YEM B IIEPBOM CIY-
yae? OtBet: v=2 kl'L.

2 cemecTp
KontpoabsHnasi padora Ne 4 «OnTuka»

3aganue 1. B onpite FOHTra Ha myTH OgHOTO U3 MHTEPHEPHUPYIOMIUX JTydel MoMelanach
TOHKAasl CTEKJISTHHASI TUTACTMHKA, BCJIEACTBHE YETO IICHTpPajbHAas CBETJAs IMOJIOCA CMENaiach B
MOJIOKEHHE TIEPBOHAYAIILHO 3aHSATOE IMSTON CBETJION MONOCcOM(HEe cuuTas HeHTpaiabHou). Jlyu
najiaeT Ha IJIACTUHKY MeprneHauKysisipHo. [Tokasarens npenomiienus: miactuHku n=1,5. J{nuna
BOJHBI cBeta A=6-10"" M. Kakosa Tonmuna racTHHKn? OTBET: 6 MKM.

3amanme 2. benblil CBET MajaeT HOPMAJIbHO HA IMOBEPXHOCTh CTEKJISIHHOM TJIACTUHKHU
tomumHon d=0,4 MM, Haxopsmieics B Bo3ayxe. [lokazaTens mperoMyeHHs CTekiIa ne—1,5.
Onpenenure: a) TEOMETPUUECKYIO M ONTHYECKYIO Pa3HOCTh X0Ja UHTEPHEPUPYIOMUX JTydel B
MPOXOJSIIEM CBeTe, 0) ATUHBI BOJIH, HHTEHCUBHOCTh KOTOPBIX OCHAOISETCS MOCIe MPOXOXKIe-
HUA IIaCTUHKU. CYUTATh, YTO BUAMMAs 4aCTh CIEKTpA JIEKHUT B MHTEpBaie AIuH BoJH oT 0,4 1o
0,7 mxMm. OtBert: 0,8 mxm; 1,2 MMm; 0,48 MKM.

3ananue 3. Ha mudpakiimoHHy0 penieTky HOpMajabHO IMajaeT My4dok cBera. KpacHas nu-
HUS C JUIMHOW BOJHBI A=630 HM BUJHA B CIEKTpPE TPETHEro MOpsAKa MOJ yIriIOM (p=710. Kakas
CIIEKTpaJbHasl JUHUS BHUJIHA O] 3TUM K€ YIJIOM B CIEKTpe 4eTBepToro nopsaka? Yemy paBHa
noctosiHHas pemerku? CKOJIbKO BCEro KPaCHBIX MakCMMyMOB AaeT 3Ta peuierka? Otser: 473
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HM; 2 MKM, 7.

3aganue 4. J[Ba mossipu3zaTopa pacIoyIOKEHbI TaK, YTO YroJ MEXKIY HUX IUIOCKOCTSIMH
npomyckaHust paBeH  25°. OnpenenuTb, BO CKOJbKO pPa3 yMEHBIIMTCS HHTEHCHBHOCTD
€CTECTBEHHOI'0 CBETa NP MPOXOXKJIEHUHU: 1) yepe3 oauH (NEpBBIi) MoOJsIpu3aTop, 2) depe3 obda
nonspuzaropa. Koaddunument nornomienus csera B nossipusarope pased 0,08. Orser: 2,17;
2,88.

3ananue 5. Kakas nons sHepruu GoToHa u3pacxooBaHa Ha pabOTy BBIPBIBAHHSI DJICKTPO-
Ha, ecli KpacHas rpanuna gorodddexra 307 HM U MakCHUMallbHAsl KUHETUYeCKasi SHeprusi PoTo-
anexTponoB 1 3B? Otser: 0,8.

Kontpoabnas padora Ne 5 «KBantoBasi puznka»

3aganue 1. Uepnoe teno umeer remmneparypy 3 kK. [Ipu oxnaxkneHuu Tena AJiMHA BOJHBI,
PUXOJAIIASACS HA MAKCUMYyM M3J1y4aTeIbHOM CIIOCOOHOCTH, U3MEHMIAch Ha 8 MKM. [0 Kakoi
TeMIiepaTypsl oxiaauiock Teno? Oreer: 323K.

3ananue 2. DnexkTpoH obnamaer KuHeTH4YecKoi sueprueit 30 sB. Onpenenuts nedpoiies-
CKYIO JUTMHY BOJIHBI 3JIEKTpOHA. BO CKOJNIBKO pa3 M3MEHHUTCS 3Ta JIMHA BOJHBI, €CJIM KMHETHUYe-
ckast sHeprusi ymeHsuTcs Ha 20%? OTBerT: 2,2-10'10 Mm; 1,12,

3aganue 3. [Ipu IBMKEHUH YaCTHUIIBI BIOJIb OCH X CKOPOCTh €€ MOXET OBITh OINpesieNieHa C
TOYHOCTHIO (ommoOKoi) 1o 1 cm/c. HaiiTu HeompeaeneHHOCTh KOOPIUHATHI, €CITU YaCTUIICH SB-
nsetcst: 1) anextpoH, 2) apodunka maccoii 0,1r. Oteer: 0,01mMm; 10%wm.

3aganue 4. Yactuna HaxoauTcs B OECKOHEYHO TIIYOOKOH OJHOMEPHOH MOTEHIUAIbHON
uMesi MUHHMalIbHYIO SHepruo. KakoBa BepoATHOCTh OOHAPYKEHHUS YACTHUIIBI B CPEHEN TpeTH
sMbI? OtBeT: 0,609.

3apanme 5. OnpenenuTs JJIMHY BOJHBI, COOTBETCTBYIOIIYIO TpeThel JIMHUU cepuH banb-
Mepa: 1) B cnektpe uznmydenuu Bojopoaa, 2) B crnexrpe uznydenus nona reiusi. Oteer: 434HwM,
109uM.

KonTposbHnas padora Ne 6 «®Pusuka siipa v 3JieMeHTAPHbBIX YaCTHI»

3ananue 1. [leppoHayanpHas Macca U30TONa UpUAUs S Ir paBHa M = 5 T, MepHOJ MOJTY-

pacnaga 75 cyrok. Omnpenenute, CKOJIBKO sAEp pacnafercs 3a | ceKyHIy B 3TOM Ipernapare.
CKoJIbKO aTOMOB 3TOr0 Tipenapara octaHetcst yepe3 30 CyTOK W BO CKOJIBKO pa3 M3MEHHUTCS aK-
THBHOCTB TIperiapaTa 3a 3710 Bpems? Otser: 1,67-10™; 1,2- 10%; 1,32.

3ananmue 2. SAnpo Gepwnus-7 f-pagnoakTuBHO 1o cxeMe K-3axBara. 3anucarh peaxiuio.
Kakue yacTuibl npu 3ToM 00pazoBaIuCh?

3ananue 3. HelTpuHHOE HM3TydeHHE 3BE3/IbI MOXKET BO3HUKHYTH 3a CYET OOBEIWHEHUS
JIBYX MPOTOHOB ¢ 00pazoBaHHeM JeiToHa. 3anummre peakuuio. Kakue yacTuisl eme o0paszyroT-
Cs B 9TOM peakuuun?

3anganue 4. HaiiTi sHEpruro cBs3M sipa, KOTOPOE UMEET OJMHAKOBOE YHCIIO MPOTOHOB U
HENUTPOHOB U paJnyc, B MOJITOpA pa3a MEHbIINH paauyca sapa *’Al . OTeeT: °Be, 56, 5 MaB.

3aganue 5. 113 nepBoHavaabHO CBOOOJHBIX MPOTOHOB U HEHTPOHOB 0OpaszyeTcs siApO yr-
nepona-12. Kakast sHeprusi mpu 3TOM BBIJEINsAETCs, Kak OHa Ha3biBaeTcs? Eciu cuHTe3npoBaTh
TakuM o0pa3oM | r yriepoja, TO CKOJIbKO BCETO BBLAECTUTCS MpH 3TOM 3Heprun? Kakomy komiu-
4yecTBY He(TH 3Ta sHeprus skBuBajieHTHA? OTBeT: 92,4 M»1B; 740 I'Ik; 16 T.

BueaynutopHas camocrosTenbHas paboTra 00ydaromumxcs BKIIOYAeT B ceOsi: MpopaboTKy
JEKIIMOHHOTO MaTepHaia, W3yYeHHE JIMTEPaTypbl MO COOTBETCTBYIOIIEMY pa3fieily, pelieHne
WH/IMBUYAJIbHBIX JOMAIIHUX 3a]1a4, MOJrOTOBKY K BBHIMOJIHEHUIO JabopaTOpHBIX padoT, MOAro-
TOBKY K OTYETY M0 JJabOpaTOpPHBIM paboTam, MOJrOTOBKY K CEMHHAPaM.
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Ilpumepnvie unousudyanvnvie domauwinue 3adoanusn (M/13)
1 cemecTp

33[[3‘13 Ne 1 «kKKunemaTuka MOCTYNnNaTeJIbHOIr0 U BPpallaTCJIbHOI'0 ABUKCHU )

Touka JABMKETCS TI0 OKPY)KHOCTH PagHycoM 4 M Mo 3akoHy S = A+ Bt rpe S — NpONIEH-
HBIM 1yTh, A=8 M, B=2 m/c, t- Bpems. OmnpenenuTb, B KAKOH MOMEHT BpPEMEHH HOPMaJIbHOE
yckopenue paBHo 2 M/c’. HaliTu CKOpOCTb, TAHICHIMAIBHOE U TIOJHOE YCKOPEHHE TOUKH B OTOT
MOMEHT BpEMEHU

33[[3‘{21 Ne 2 «I[nnaMmca MOCTYNMATECJIbHOI0 ABUKCHU >

Ha o6ox maxoBuka auamerpoM 60cM HaMOTaH IIHYpP, K KOHILY KOTOPOTO MPHUBSI3aH IPy3 C
Maccoi 2 kr. OnpenenuTb MOMEHT MHEPIIUU MaXOBHUKa, €CIIM OH Bpallasich PABHOYCKOPEHHO MO/
JIEHCTBUEM Ipy3a, 3a BpeMs t=3¢ mpruoOpelt yriioByr CKOpOCTh 9 pa/c.

3agaua Ne 3 «/IlnHaMuKa BpamiaTeIbHOIO ABUKEHH S

Ha Ban B BUAC NUJIMH/IpPA C FOpI/I?;OHTaJII)HOﬁ OCBhIO Bpall€HHUA HaMOTaHa HEBECOMAsAd HUTD,
K KOHITy ee HpHUKperuieH rpy3. Kakyro yrioByro cCKOpocTh OyIeT MMeTh BaJl CHYCTS 2C IOCIe
Hayaja JBW)KEHUs Ipy3a, €clii Macca Bana 4 kr, ero paguyc 20 cMm, macca rpysa 0,2 kr, qeicTBu-
€M CHJI TPSHUS Ha IBUKYILUECS Tela MOXKHO IpeHeOpeyb

3agaya Ne 4 «3aKOHBI COXpaHEHUsS] B MEXaHUKE»

JIBa ManbIx 1o pa3mepy rpysa Maccamu mi=10 Kr 1 my=15 Kr nojaBelIeHbl HA HUTAX OIU-
HAKOBOM AmuHBl L=2 M B OJIHOM TOYKE M COINpHUKAcaroTCs MeXIy coOoil. MeHbluil rpy3 ObLI
oTKJI0HeH Ha yroi a=60° u ormymen. OmpeneTnTe BHICOTY, Ha KOTOPYIO TIOXHAMYTCS 00a rpysa
nocse abCoJIFOTHO HEYIPYToro yaapa

3apaua Ne 5 «MexaHn4eckue Kojae0aHUsD)

[Tepuon 3aTyxatoniux konedanuii paseH T = 4c, norapu@MUUECKUil TEKPEMEHT 3aTyXaHUs
1,6; HauanbHas ¢aza paBHa (. CmemieHue Touku B MOMeHT T1/4 paBHo 4,5 cMm. Hanucats ypaBHe-
HUE KOJIe0aHMii ¥ TOCTPOUTH TpaduK B Mpeaenax TpEX MepruoioB

3amaua Ne 6 «Pe1sTHBHCTCKAS MEXaHHKA»

B nmaGopaTtopHoii cucteme oTcyera oJHa U3 JABYX OJIMHAKOBBIX YaCTHUI[ C MacCOM mg MOKO-
UTCS, Ipyras ABUXKETCS CO CKOpOCThIO v=0,8¢ 110 HalpaBJIeHUIO K NOKosuIeics yactuue. Onpe-
JENUTE PETSATUBUCTCKYIO MacCy ABIDKYIICHCS YacTHUIIBI B JAOOPATOPHON CHUCTEME OTcueTa U ee
KHHETHYECKYIO DHEPTHUIO

3apaua Ne 7 «MKT. Cratucrnueckas puU3nKa»

B cocyne o6beMom 20 11 HAXOIUTCS CMECh BOJIOPOJIa M Tesusl 1o naBieHueM 2 atM. O6-
mjast Macca cmecu S r. 3BecTHO, UTO CpeiHssl KHHETHYECKasi SHEPTUsl OCTYNATEIbHOTO JBUXKE-
HUSI MOJIEKYyN cMecu ra3oB paBHa 0,038 3B. Bo ckoyibKO pa3 OTIMYaroTCsl MacChl BOJOPOJIa U re-

JIHs B cMecu?

3agaua Ne 8 «MneaJbHBINH ra3»
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3 Mo a30Ta MIOTHOCTBIO p=l,251<r/M3 HM30XOPHO HAarpeiu Tak, 4YTO €ro JaBJICHUE U3Me-
nunace ¢ 1,1-10° ITa go 1,6:10°I1a, a 3atem M300apHO CXKAIK JI0 TIPBOHAYATIBLHON TEMIIEPATYPHI.
Omnpeznenute TeMIepaTypsl B KAXKJIOM U3 TPEX OMUCAHHBIX COCTOSHUM M KOHEYHBIH 00BEM rasa.
N3o6pasure rpaduku 3TUX MpoieccoB B koopaunarax P-T

3anaya Ne 9 «IlepBoe Ha4Ya 10 TEPMOAMHAMUKI)

B pesynbpTare M30TEPMHUYECKOTO pacCHIMPEHHs a30Ta Maccoi M=0.2Krmpu Temmeparype
T=280 K o6weMm ero yBenmuuBaercsi B 2 pasza. Onpenenuts: 1) paboty A, COBEpPIICHHYIO ra3oM
npu pacupeHnn; 2) m3menenne AU BHyTpeHHeH SHeprud; 3) KOJUYECTBO TEIUIOTH Q, moiry-
YEHHOE T'a30M

3agaua Ne 10 «Bropoe Ha4a/10 TepMOAUHAMUKN»

Kycoxk ipna maccoit m =200r, B3saThIi ipu Temmeparype t; = -10C°, Op11 HarpeT 10 Temre-
patypsl t; =0C° u pacmnasieH, mocie 4ero oopa3oBaBilascs Boja Obljia HarpeTa J0 TeMIepary-
psl t3 = 10C°. Onpenenuts n3MeHEHUE AS SHTPOIUU B X0/I€ YKA3aHHBIX MTPOIECCOB.

3apaua Ne 11 «DuaekTpocraTukay

DIIeKTpUYEecKoe 1oje co3aano AByms 3apanamu q1=10 HKn u qu=-20 uKn, Haxoasgmummucs
Ha paccrossauu d=20 cm apyr ot apyra. OnpeaenuTs HAPsSHKCHHOCTh MOJIS B TOYKE A, yIaJIeH-
HOM OT mepBoro 3apsaa Ha paccrosiHue r1=30 cM u oT BToporo Ha =50 cMm. Paccuurats pabdorty,
KOTOPYIO HEOOXOAMMO COBEPILIUTH, YTOOBI NMEPEHECTH TOUCUHBIN 3apsij qo=5-10'4 Ku u3 toukn
HaxOoAIIMKCA MOCEPENHE MEKY 3apsaamMu B TOUKY A.

3agaua Ne 12 «IlocTOSAHHBIN 3/1eKTPHUYECKUI TOK»
Ha puc. 3.1. £1=1,0 B, &=2,0 B, £=3,0 B, r1=1,0 Om, 1,=0,5 Om, r3=1/3 Om, R1=1,0 Om,

R3=1/3 Om. Onpenenute: 1) criibl TOKAa BO BCEX ydacTKax IEMH; 2) TEIUIOBYIO MOIIHOCTh, KOTO-
pasi BBIJIENSETCS HA COMMPOTUBIEHUH R3.

E_gl_n"_g

R
RI g2 2

Wi 51

3agaua Ne 13 «QuekTpomMarneTusm»

[To n1ByM O€CKOHEYHO JIMHHBIM NPSIMBIM MapajuIebHBIM MPOBOJAM, HaXOJAIMIMMCA Ha
paccrossnun R=10,0 cm apyr ot apyra B Bakyyme, TekyT Toku [1=20,0 A u 1,=30,0 A ogunako-
BOro HampasieHus. OnpenennTe MarHUTHYI0 MHAYKIMIO 1o B, co3gaBaeMoro Tokamu B TOY-
Kax, JIeKaIUX Ha IPsSMOM, COeAMHAIONNX 00a MpoBoja, eciu: 1) Touka C JIEKUT HA PACCTOSHUU
r=2,0 cM eBee JIEBOro mpoBoja; 2) Touka Jl JeKUT Ha pacCTOSHUH 12=3,0 cM TIpaBee PaBoro
poBoAa; 3) Touka G JEKUT Ha paccTOsIHUM 3=4,0 cM IpaBee JIEBOro IPOBO/AA.
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3agaua Ne 14 «QuieKTpOMarHeTu3m»

OnekTpoH, yckopeHHbll HanpsbkenneM U=200 B, BieraeT B 0qHOPOIHOE MarHUTHOE I10J1€
¢ unaykiuen B=0,7- 10* T MEePIEHANKYISIPHO CUJIOBBIM JIUHUAM. HalTu paanyc oKpy>KHOCTH,
10 KOTOPOH JABMXKETCA 3JEKTPOH B MAarHUTHOM I10JI€ U niepuoy ero BpauieHus. Otser: R=0,68 wm;

-7
T=5,110" c.

3apaua Ne 15 «Dy1ekTpoMarHuTHasi MHAY KIS

[TpoBonsmMiA TUIOCKHI KOHTYp, UMEIOMUN GopMy OKpyxkHOCTH paamyca r = 0,05 m mo-
MEIIEH B OJHOPOJHOE MAarHUTHOE I0JI€ TaK, YTO JIMHUM MAarHUTHOW MHAYKLUU I10JIs1 HallpaBiie-
Hbl TIEPIEHUKYIISIPHO IUIOCKOCTH KOHTypa. CompoTuBiieHre KOHTypa R = 5 Om. MarautHas
UHAYKIMS MeHsercs 1o 3akony B = kt, rae k = 0,2 Tn/c. Onpenenure: a) 3.1.C. MHAYKIWHU, BO3-
HUKAIOIIYIO0 B 3TOM KOHTYype; 0) CHIy MHIYKIIMOHHOTO TOKa; B) 3apsijl, KOTOPBIN MPOTEYET MO
KOHTYpY 3a [IEpBbI€ 5 CEKYH] U3MEHEHUS MOJI.

2 cemecTp
3agaua Ne 16 «uTepdepeHIusi CBeTa OT TOYEYHBIX HCTOYHHKOBY

B ompite FOHTra Ha myTH 0THOTO M3 UHTEP(HEPUPYIONINX JIydel MOMeNIaaach TOHKas CTEK-
JISTHHAS TUIACTHHKA, BCIEACTBHE Yero LIEHTpalibHAas CBETJasl M0Jioca CMellajach B IMOJIOKEHUE
MEePBOHAYAIILHO 3aHATOE MATOM CBETJION MOJOCOM(HE cunTast IieHTpasibHOM). JIyd majaer Ha mia-
CTUHKY neprneHaukyisipHo. [lokazarens npenomieHus miactTuaku n=1,5. J[nuHa BoiaHb A=6- 10”7
M. KakoBa TonmIiHa TIacTUHKU?

3anaua Ne 17 «AntepdepeHuns cBeTa B TOHKHUX IJIEHKAX)

[TnockomnapannenbHas CTEKJIsIHHAS TUTACTMHKA TOJIMIMHOW d=1,2 MKM U C mokazareiem
IIPEJIOMIIEHUS N;=1,5 MOMeIeHa MeXxy AByMsl CpeljaMH C TIOKa3aTeNIIMU MTPEIOMIIEHHS Ny U Ny.
Cser ¢ ymHOM BOHBI A=0,6 MKM MajaeT HOpMaJIbHO Ha IUIACTUHKY. OIpeneanuTe OnTUYECKYIO
pPa3HOCTb XOJ]a BOJIH, OTPaKEHHBIX OT BEPXHEN U HM)KHEW NOBEPXHOCTEH IJIACTUHKU U OIpeJie-
JUTE, YCUJIEHUE WM OCJIa0JIeHne MHTEHCUBHOCTH MPOUCXOIUT MPU UHTEP(EPEHIIUU B CIIEIYIO-
HIMX CIIydasx: a) n1<n<ny; 6) ni<n>n;

3agaua Ne 18 «Iuppaxuus @penens»

Haiinure paanycel nepBoix Tpex 30H OpeHens A MI0CKON BOJIHBI, €CJIM PACCTOSIHUE OT
BOJTHOBOM IMOBEPXHOCTH /10 TOUKH HaOmoaeHus 1 m. [[muHa BostHbl A=500 HM.

3agaua Ne 19 «/Iuppaxuus ®paynrodepar»

Haiitn HanOonpLnii OpsiI0K CrIeKTpa JUIs JKENTOM JIMHUM HAaTpUs C JUIMHOM BOJIHBI A=589
HM, €CJIM MOCTOsiHHas aAudpakiuoHHON pemeTkn d=2 mMxM. CKOJIBKO BCEro MakCMMYMOB J1aeT
sTa pemetka? [lox kakuM yriaom ¢ HaOIIOAACTCS TOCIETHUN MAaKCUMyM?

3agaua Ne 20 «Iloasipu3anus cBeTa»

Yron Mexay MI0CKOCTSIMU MPOMYCKAaHUS ABYX MOJISPU3aTOPOB PaBEH 50°. EcTecTBeHHBIH

CBET, MPOXOJIs Uepe3 TaKylo cucTeMy, ociadinsercs B 8 pas. [IpeneOperast motepsiMu cBeTa Mpu
OTpa’K€HHUH, ONIPENIEINUTh KO3((PUIIMEHT MOIJIOMIEHHS CBETa B MOJISIPU3ATOPaAX
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3agaua Ne 21 «@oTo3dpderT»

OnpenenuTh HaMMEHBIIMN 3a€p>KUBAIOIIMNA MTOTEHLIMAJ, HEOOXOIUMBIN JUIsl MpeKpallie-
HUS SMHUCCHU C TIOBEPXHOCTH (POTOKATO/A, €CIM OH OCBEIIAETCS U3IYyYEHUEM C JJIMHON BOJIHbI
0,4 MkM, a KpacHas rpaHuLa JUIsl MaTepuana karoaa pasia 0,67 MKkM

3agauya Ne 22 «TenioBoe u3j1yuenue»

Uepnoe Teno Harpenu ot temneparypsl 600K no 2400K. Bo ckonbko pa3 yBenuuuiach
o0I1ast TerIoBast SHEPrHs, u3aydaeMas Terom? Ha CKOJIbKO M3MEHWIIACh JAJIMHA BOJIHBI, COOTBET-
CTBYIOIIasA MaAKCUMYMY SHCPIruu U3JIYUCHUA U CHGKTpaHBHbIﬁ COCTaB I/ISHY‘-ICHI/ISI?

3agauya Ne 23 «I¢pdext Komnrona»

®dotoH ¢ sHeprueit 1 MaB paccesiicst Ha cBOOOHOM TTOKOUBIIEMCs dJieKTpoHe. Haiitu ku-
HETHYECKYIO0 SHEPTHUIO AJIEKTPOHA OT/a4yM, €CIIM B Pe3yJbTaTe paccesiHUs AJTUHA BOJHBI (hOTOHA
U3MeHuIach Ha 25%

3amaua Ne 24 «Dj1eMeHThI KBAHTOBOU MEXaHUKH)

HpI/I ABVIKCHUHN YaCTHULIBI BJOJIb OCH X CKOPOCTH €€ MOKET OBITH onpeaciicHa ¢ TOUYHOCTbIO

(ommbxoif) 1o 1 cm/c. Haiftu HeompeneneHHOCTh KOOPAWHATHI, €CIM YacTUlel sBisercs: 1)
3JIEKTPOH, 2) npobuHKa Maccoi 0,1

3amaua Ne 25 «Hacruua B HOTEHIMAJIBLHOHA AMe)

CoOcTBeHHas (I)YHKI_II/ISI, OIMUCBbIBAromIasA COCTOAHUC MUKPOUACTULBI B OCCKOHEYHO FHY60—

. 7n
. . . ¥, (x)=Csin—x
KO TMOTEHLHMAIBHON siME MHUPUHON {, UMEET BUJ I . Vicnione3ys yCaOBHS HOPMH-

POBKH, OTIPENIeNIUTh MOCTOsIHHYIO C.
3agaua Ne 26 «Atom no teopun bopay»
BbruucnuTh paanychl NepBbIX TPEX OPOUT JIEKTPOHA B aTOME BOJIOPOJIa
3agaua Ne 27 «M3aydyeHue aToma»

Haiitu HaI/IGOHLIJ_IYIO W HAMMCHBIYIO JIMHBI BOJIH CCpHUU Ilamena B CIICKTPC HU3ITYUCHUA
BOOOpOaA. CpaBHI/ITB MOJIYYCHHBIC 3HAUCHUA C JJIMHAMHA BOJIH BUAWMMOI'O U3JIYUCHUA

3amaua Ne 28 «PaquoaKkTUBHOCTDY

192
IlepBonavanbHass Macca U30ToNa UpUAMs 7 paBHa M = 5 I, mepuox moiypacnaga 75

cyTok. Omnpenenure, CKOJIBKO Aep pacnanaercs 3a 1 cekyHay B 3ToM mpemnapare. CKOJBKO aTo-
MOB 3TOrO npenapara octaercs uyepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHHUTCS aKTUBHOCTD IIpe-
rapara 3a 3TO BpeMs?

3apaua Ne 29 «3aKkoHbI cOXpaHeHHs B sSIEPHBIX PeaKIusix»

B nentpe conmHia mporekaeT TepMosiJiepHas peaklys CUHTe3a rejius U3 BOJ0poJia, B KOTO-
. 4
poii M3 YeThIpeX MPOTOHOB oOpasyeTcs sapo He™ u nBa mo3uTpoHA. 3alMUIINTE ITY PEaKIHUIO.
Kaxkwue ermie yactuiibl oOpa3yroTcs B HEit?
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3apaua Ne 30 «DHeprusi B siIePHBIX PeaKIHAX)

Kakoe kommaectBo U «BbIropaet» 3a ro B sIepHOM PEakTOpe ¢ SEKTPHYECKOI MOII-
HocThio 1 I'BT m k.m.a. 38%? Cuurare, 4To pacnajg saep ypaHa IMOJ JCHCTBHEM TEIJIOBBIX
HEHUTPOHOB MPUBOJMUT K 00pPa30BaHHUIO M30TOIOB KCeHOHA-141, cTpoHIuA-92 u Tpex BTOPUYHBIX
HEUTPOHOB.

Ilepeuens nabopamopnvix pabom
1 cemecTp

Ne 1 «[IpumeHeHME 3aKOHOB COXPaHEHMSI ISl OIIPEIEIIEHNS CKOPOCTH TOJIETA YN
Ne 4 «HccnenoBanue BpallaTeIbHOTO JBHXKEHHS TBEPAOro Teja BOKPYT HENOJBUKHOM

Ne 5 «Onpenenenue XxapakTepUCTHK 3aTyXaroIUX KojaeOaHui Gpu3nyeckoro MasiTHUKa»

Ne 11 «M3yueHue cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

Ne 14 «Onpenenenue nmokaszareins aauadatel Meto oM Kinemana u Jlezopmay

Ne 21 «HccnenoBanue 31€KTPOCTATUYECKOTO MO C IOMOIIBIO 30HAa»

Ne 24 «Pacmmpenue npezena U3MEpeHHs aMIepMeTpa OCTOSHHOIO TOKa»

Ne 28 «Onpenenenrie HHIYKTUBHOCTH KAaTYIIKA U MAarHUTHOW MPOHUIIAEMOCTH (heppomar-
HUTHOTO TEJa»

2 cemecTp

Ne 32 «Ompenenenue paguyca KpUBU3HBI JIMH3BI U MOJIOCH! IPOMYCKAHUs CBETOMMIBTPA C
nomo1nbko kKoier Herotona»

Ne 34 «Onpenenenue UIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTHK TUPPAKLIMOHHON perieT-
K

Ne 35 «Onpenenenne KOHIEHTPALMU PaCTBOPOB caxapa U IMOCTOSHHOM BpalCHUS»

Ne 36 «CHsiTHE BOJIBTAaMIEPHBIX XapaKTEPUCTHK (POTOIIEMEHTA U ONpEESIEHUEe €ro 4yB-
CTBUTEJIBHOCTH

Neo 41 «MccnenoBanue Bo30YyX IEHUS aTOMOB Ta3a

Ne 42 «Onpenenenue riaBHbIX KBAHTOBBIX YHCeN BO30YKIEHHBIX COCTOSIHUNA aToMa BOJIO-
pona»

Ne 51 «3y4ueHne 3aKkOHOMEPHOCTEN O-pacraga

Ne 53 «Omnpenenenue MakcuManbHOW SHEPTrUU B-yacTHIl U HAEHTU(UKALKSA PaAUOAKTHB-
HBIX TIPENapaToB»

Ilepeuens 60npocoe Kk ceMuHapCcKum 3aHAMUAM
1 cemecTp

Cemunap Ne 1 "KuHemaTuka M JMHAMHMKA HOCTYNATEJbHOI0 W BpPalIaTeJIbHOIO
JABUKeHHuH"
1. Mexanunyeckoe nBuxenue. Cucrema oTcuéra. MarepuanbHas TOUKA.
2. OCHOBHBIE KHHEMAaTHUECKUE XapaKTEPUCTHKH: TIEPEMEIICHHUE, ITyTh, CKOPOCTh, YCKOPEHHE:
MOJTHOE, HOpMabHOE, TaHTeHIabHOe. Kitaccubukanus JBUKCHHIA.
3. IlocrymarenbHoe aBmkenue. LlenTp macc. BpamarensHoe aBuxeHuUE.
4. OcHOBHBIE KUHEMAaTUYECKHE XapaKTEPUCTUKU BPALLIATEILHOTO ABM)KEHNUS: YTOJl IOBOPOTA,
YIJI0BOE NIEPEMELICHHE, YTII0BBIE CKOPOCTh U YCKOPEHHUE.
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5. CBs3b MEXIY JIMHEHHBIMH U YTJIOBBIMU XapaKTEPUCTUKHU JBUXKEHUs. PaBHOMEpHOE U paBHO-
NepeMEeHHOE BpalareabHoe ABKeHus. [loHsTHe cocTosHUSA (PU3NUECKON CUCTEMBI i YPaBHCHHS
JIBAKEHHUS.

6. JluHaMuuyeckne XapaKTepUCTHUKU: CHJIA , CHJIOBOE T10JIe, Macca, HMITYJIbC.

7. 3axkonsl HeroToHA.

8. JluHamMuyeckue XapaKTEPUCTHUKHU BPAIIATEIHHOTO JBM)KCHHUS: MOMEHT CHJIbI OTHOCHTEIIBHO
0CH, MOMEHT uHepuud. OCHOBHOM 3aKOH JIMHAMUKHU BPAIIaTeIbHOTO JIBHXKECHHUSL.

Cemunap Ne 2 "3akoH coxpaHeHus"
1. 3aKkoH COXpaHEHHUs UMITYJIbCA, YCIOBUS €TI0 BBIIOTHEHUS.
2. 3aKOH COXpaHEHHUs] MOMEHTA UMITYJIbCa, YCIOBHS €r0 BHITOJTHEHHUS.
3. Pabora, MmomHocTth. PabGoTa rpaBUTallMOHHOW CHUJIBI, KOHCEpBAaTHBHBIE CHIBI. Pabora
pesynbTupytomeil cunbl.  Kunerwueckas »Heprusi, TeopeMa 00 W3MEHEHWH KUHETUYECKOU
SHEPIUH.
4. 3aKoH COXpaHEHUs MOJHON MEXaHUYECKOM SHEPTUH, YCIOBUS €0 BBIIIOJIHEHHUS.
5. CoynapeHue AByX Tell.
6. CBs3b 3aKOHOB COXPAaHEHHsI CO CBOMCTBAMU MPOCTPAHCTBA U BPEMEHHU.

Cemunap Ne 3 "Koseb6anusi u BoJIHBI"
1. ®usnveckuii 1 MaTEMATUYECKUNA MasSTHUKU.
2. 'apmoHHMUeckue, CBOOOIHBIC, BRIHYKICHHBIC M 3aTyXaromme Kojebanus: muddepeHmanb-
HbIE, TpadUKH, XapaKTEPUCTUKH.
SBnenue pezoHanca u ero ¢puzudeckas npupozaa. [lpumepsr.
Bonna. Bunet Boa. Mexanu3m 00pa3oBaHUs MEXaHHUECKUX BOJIH.
3ByKOBas BojHA. Mexanu3M 00pa3oBaHUs 3BYyKa B razax.
BonHoBoe ypaBHEeHME.
Crosiuas BonHa. MexaHu3m o0pa3oBaHus. Y paBHEHUE CTOSTUEH BOJIHBI.

No ok ow

Cemunap Ne 4 "CraTucrnyeckue MeTOAbI ONNUCAHUS MaKpocucrem"
BeposTHOCTH NOSIBIEHUS TUCKPETHOM U HEMIPEPHIBHOW CIyYalHbIX BEIMYHMH.
DyHKIMSA paclpeIeICHUs] BEPOSITHOCTEN. Y CIIOBUE HOPMHUPOBKH.

Cpennee u Hanbosee BEPOATHOE 3HAUCHUE CITYyYaliHON BEIMYUHBI.
Craructuueckue MeToibl. OCHOBHBIE MOJTOKEHUS CTATUCTHYECKON (PU3UKH.
Pacnpenenenne Makcseiuna, ['aycca, bonsuimana.

agrwdE

Cemunap Ne 5 "TepmoauHaMuyecKue MeTO/IbI ONMCAHUA MaKpocucTeM'
VYpaBHEeHHE COCTOSHUS UACATHLHOTO ra3a.
Pacnpenenenue sHepruu no creneHs M cBo0oabl. CpeHsis SHEPTUs MOJIEKYIIbI.
Tennoemkocts. MonsipHas U yJenbHas TEIIIOEMKOCTH. Y paBHeHHE Maiiepa.
Buytpennss sHeprus kak QyHKIHS cOCTOSIHUSA cucTeMbl. PaboTa kak (hyHKIHS mporecca.
IlepBoe Ha4YaI0 TEPMOJMHAMHUKH.
H3omporiecchl: M30TEPMHUUYECKUH, H30XOPUIECKUH, N300apUUeCKuid, ainadaTHIeCKHii, TOIUT-
POIUYECKHU.
7. Outponus. CBoHCTBA SHTPOIHU U30JIMPOBAHHON CUCTEMBI.
8. BTopoii 3aK0H TEPMOTUMHAMHKH.
9. Huxn Kapno. K.i.a. nuxna Kapho.

ook wdE

Cemunap Ne 6 "JjekTpocTaTH4eckoe moJie"
DJIEKTPOCTATUUYECKOE MOJIe. DIEKTpUUeCcKui 3apsia. 3akoH Kymnona.
HanpsoxeHHOCTB 351eKTpocTaTHYeCKOro nouist. [ IpuHuun cyneprno3uuum.

ITorok Bektopa E . Teopema ['aycca.
[ToTeHnaIbHOCTh AJIEKTPOCTATUYECKOTO MOoJIsL. Teopema o IHUPKYIISIUH.
CBs3b MCIKAY HAIPS)KCHHOCTBIO U TOTCHIUAJIOM.

asrwDdE
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6. FGOMCTpI/I‘ICCKOC onrcaHue 1o, CHIIOBBIC JIMHHM. 3KBI/IHOTCHLII/IELHBHBI€ IMMOBCPXHOCTH.

Cemunap Ne 7 "TlocTosinubiii Tok. Llenu mocrossnHoro toxa'
OnekTpuyeckuit Tok. [IOTHOCTh TOKa. YpaBHEHHE HENTPEPHIBHOCTH.
3akoH OMa 1J11 OTHOPOJHOI0 yYacTKa LIETIH.

Conporusienue rnpooauuka. CoequHeHHE CONPOTUBICHUN.

3akon OMa a1t HeoJHOpOoAHOTO yuacTka nenu. Ctoponnue cuibl. I/C.
[TpaBuna Kupxroda.

MomHocts Toka. 3akoH Jxoyns-Jlenna.

SouhkwdE

Cemunap Ne 8 '""MaruutHoe noJjie. JJ1eKTPOMarHUTHAsI MHAYKIUsA'"
1. MicTOYHMKH MarHUTHOTO T0Jis. MarHuTHOE MoJie ABMXKYIIErocs 3apsaaa M MPOBOJHUKA C TO-
koM. 3akoH buo-Casapa.
2. TloTok W HUPKYISIIKS BEKTOpa MHAYKIIMKM MarHuTHoro mnojis. Teopema ['aycca u Teopema o
HUAPKYIISIUH.
3. Cuna Jlopenmna. /[BrmkeHne 3apsokeHHOW YaCTHUIBI B MATHUTHOM TT0JIE.
Cuita Amrepa.
3akoH anekTpomaruutHoi unaykuuu Papanes. [Ipasumno Jlenma.
BuxpeBoe anexTpuieckoe mose.
SBnenne caMonHAYKIUU. HIYKTUBHOCTE. CONEHOU .

No ok

2 cemecTp

Cemunap Ne 9 "HUnrepdepennus u rudgpakuus cpera’’

ONeKTPOMarHUTHHIE BOJHBI.

KorepeHTHOCTE 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

WnTepdepenius cBeTa OT IByX HCTOUHUKOB.

WuTepdepenIiys cBeTa OT MI0CKONapaieIbHON MIIaCTUHKH.

WuTepdepenius cBeTa OT MIACTUHKY nepeMeHHoi TonuuHbl. Konbla HeloToHa.

[TpumeHeHne UHTEpPEPEHIINN CBETA.

SAsnenune nudpakuuu. OcoOeHHOCTh nudpakuny cBeTOBBIX BONH. Judpakuus dpenens u

®payHrogepa.

8. Ilpunmun ['roiirenca-@penens. YpolieHne BEYUCICHUN ¢ TOMOIIBI0 BEKTOPHOW TUarpam-
MBI.

9. udpaxuus OpeHens Ha KPYriioM oTBepcTHH. 30HBI Openens.

10. Mudpaxus Opaynropepa Ha y3KOU NPAMOIMHEHHON MIeNn. Y CIOBUS MaKCUMyMa U MUHHU-
MyMa. 3aBUCUMOCTh HUHTEHCUBHOCTH CBETa OT YIJia AUPPAKIIIH.

11. Mudpaxuronnas pemerka. OCHOBHbIE XapaKTEPUCTUKH TUPPAKIIMOHHON peIeTKH. Y CI0BUs
[JIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U JJ0OABOYHBIX MUHUMYMOB.

NoakowhE

Cemunap Ne 10 "Tlonsipu3anus cBera'
1. Tlonspuzanus cBeta. EcTeCTBEHHBIN U MONSPU30BAaHHBIN CBET.
2. Tlomsipu3zarysi cBeTa Mpyu OTPaXKEHUH U TIpeIoMIIeHHH. 3aKoH bprocrepa.
3. Iongpuzanus npu qBoMHOM TydyenperaomieHUU. CBONCTBAa 0OBIKHOBEHHOTO M HEOOBIKHOBEH-
HOT'O JTy4eil.
4. Tlonspuzanuonnsle npusMsl. [Tpusma Huxomns.
5. 3akon Mantoca. AHanu3 MOJISIPU30BAaHHOTO CBETA.
6. OnTudeckn akTUBHBIE BEIIECTBA. BpallieHne TIOCKOCTH MOJISIPU3aliU CBETA.

Cemunap Ne 11 "KsantoBasi onTuka'
1. TennoBoe m3mydeHue abCOMOTHO YepHoro Tena. 3akoH Credana — bompiiMana. 3akoH cMme-
uienus: Buna.
2. KopryckymsipHO-BOJTHOBOM JTyaJiu3M CBeTa. DHEPrusi U uMnyibc poroHa. J[aBienue cpeta.
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3. ®otorddexrt. 3akonsl GpoTordpdexra. Popmyna DHIITEIHHA.

4. Dddext Komnrona. opmyna Komnrona.

5. BosHoBbIE cBolicTBa yacTull. JnuHa BoaHbl ne bpoind. [Ipuniun HeonpeneneHHocT 1'eii-
3eHOepra.

Cemunap Ne 12 "CrtpoeHue aTtoma"
Mopnenu aroma. [InanerapHas Mojenb aroma.
ITocrynatel bopa.
N3nyuenue aroma BOJIOpO/a U BOJOPOAOIIOA00HBIX cucTeM. CIIEKTpalIbHbIE CEPUM.
®opmyna bansmepa.
CreKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKoH Mo3:1H.

o~ E

Cemunap Ne 13 "OcHOBHBIE MO0/10KeHUsI KBAHTOBOWH MeXaHUKHU'"
1. KBantoBele coctosiHus. BonnoBas ¢Qynkuus u ee Qusmdeckuil cmpica. [IpunHnmn
cynepno3unuu. YpasHenue lllpeannrepa, KBaHTOBbIE YpPaBHEHUS ABUKCHHUS.
2. HekoTopble 3a/1a4il KBAaHTOBOM MeXaHUKU. YacTuia B 6ECKOHEUHO TTyOOKOH MOTEHIIUAIBHON
ame. KBaHTOBaHME dHEPIUM.
3. KBanToBbIe uncia, XapakTepu3yIolue MOJ0KEeHUE AIEKTpoHa B aToMe. KBaHTOBaHue »HEP-
ru. KBantoBanue MomeHTa umnyibca. CIuH 3J€KTpPOHa.
4. CxeMa »HEpreTHUECKUX YpOBHEH aroma Boaopoja. [IpaBuna orGopa mpu aTOMHBIX HEpexo-
Jax.
5. I'panuIsl MPUMEHUMOCTH KBAHTOBOW MEXaHUKH.

Cemunap Ne 14 " ArtomHble siipa, X cBoiicTBa. PaanoakTuBHoOCTD"
HBJ’IGHI/IG paI[I/IoaKTI/IBHOCTI/I.
OCHOBHOM 3aKOH paJMOaKTUBHOTO pacraja. PaguoakTUBHbBIE PSAbL.
CocraB 1 XapaKTepUCTUKH aTOMHOTO siipa. SaepHble CUITbI.
KanenpHas u o6omouedHas MOIETH siiep.
Macca u sHeprus cBs3u sapa. Y nejibHasi SHeprus cBs3u. Paguyc sapa.

agrONE

Cemunap Ne 15 "Snepubie peakuuu'
1. Snepuble peakuuu.
2. DHeprus SAepHON peaKiui.
3. YpaBHEHME U PHEPreTHUYecKoe ycjaoBHe o-pacmnajia. CBsA3b SHEPIUU (L-YACTHILBI C IEPUOJIOM
nosypacnaaa. TyHHeIbHBIN P dekT npu o-pacmnane. CIeKTp o-4acTHil.
4. XapakTep criekTpa y-u3iaydeHus. [Iporeccsl B3auMoIeHCTBUS Y-KBAHTOB C BEILIECTBOM. 3aBU-
CUMOCTb MHTEHCHUBHOCTH Y-HU3JIy4€HHUS OT TOJILIMHBI cJI0sl BenlecTBa. CpaBHEHHE IPOHUKAIOIIEN
CIOCOOHOCTH pa3IMYHBIX BUIOB U3ITYUYEHUS.
5. Tpu Buna B-pacnana. DHeprerudeckuil cnektp B-dactun. ['mmnoresa HEHTpUHO. 3aKOHBI CO-
xpaHeHus npu B-pacnane. Jlentonsl. JlentoHHsbli 3apsi.
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7. OueHOYHbIE CPeICTBA /IS IPOBeAeHNsI MPOMEKYTOUYHON aTTecTallun

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA /IJIsl IPOBEEHUS MPOMEKYTOYHOM aTTeCTAllUN !

CtpyKTypHBIH 3I1€-
PYKTYP [Tnanupyemsble pe3yabTaThbl 00y-
MEHT OueHouHbIe CpeiCcTBa
YEeHUs
KOMIIETEHIIUH
OK-1 cn1oco0HOCTBI0 K a0CTPAKTHOMY MBIIICHHIO, AHAJIN3Y, CHHTE3y
3HaTh - OCHOBHBIE 3aKOHbI (PU3HKH B IlepeyeHb TEOPETHYECKHX BONPOCOB K dK3ameHy ( 1 cemectp):

001aCTH MEXaHUKH, CTAaTUCTHYC-
CKOW (DM3UKH U TEPMOJTMHAMHUKH,
AJIIEKTPUYECTBA U MAarHETU3Ma,
BOJIHOBOM M KBAaHTOBOI OITHUKH,
ATOMHOU U S/IepHON (HUHUKH U
(GU3UKY TBEPIOTO TeJa, TPAHUIIBI
MPUMEHUMOCTH ITHX 3aKOHOB U
(U3UYECKYIO CYIITHOCTD SIBJICHHM
Y TIPOIIECCOB, MTPOUCXOSIINX B
IPUPOJIE.

1. Kunemaruka nocrynarenbHoro aBuxeHus. [loHstue paaumyc-BeKTOpa, CKOPOCTH U YCKOPEHHUS.
Hauanbnele ycnosus. [lpsmas u oOpatHas 3a1a4ll MEXaHUKH.

2. JIBmKeHHE MO OKPYXHOCTH. YTOJ MOBOPOTA, YIJIOBasi CKOPOCTh M YIJI0BOe yckopeHue. CBsi3b
YIJIOBBIX U TMHEWHBIX BEJIUYHH.

3. KpuBonuneitHoe aBmkeHue. TaHreHIHMATLHOE W HOpMaIbHOE ycKopeHue. [lomHOe yckopeHue.
VYTroa MeXIy CKOPOCTBIO U YCKOPEHHUEM.

4. HWuepuuanpHble cucTeMbl oTcuera. [loHsTHE CHIBI, Macchl U UMITyJbca. OCHOBHOM 3aKOH JHUHA-
MUKH [TOCTYNATEIBHOTO IBUKEHUS.

5. MoMeHT uMIynbca U MOMEHT CHJIBI OTHOCUTENBbHO TOYKH. OCHOBHOE YypaBHEHHE AMHAMHUKHU
BpAIaTEIbHOIO JBUKCHHUS.

6. Bpamenne BOKpyr HeMoABWKHONW ocH. MOMeHT MHepIuH. PacyeT MOMEHTOB MHEPIIMH MPOCTHIX
ten. Teopema llrelinepa.

7. 3akoHBI COXpaHEHMsI B MEXaHMKE. 3aMKHYyTas CUCTeMa. 3aKOHbI COXPAaHEHHUS MMIYyJbca U MO-
MEHTa UMITYJIbCa.

8. Pabora u momtHOCTh. KnHETHUECKAS SHEPTHSI TOCTYMATEIILHOTO U BPAIIATEIBHOTO TBHKCHHUS.

9. KoncepBatuBHble cuibl. [loTeHumanbHas sHeprus. 3aKOH COXpPAHEHHUs MOJIHOM MeXaHW4eCKOMH
SHEpPTUH.

10. /IBa cmocoba omucaHUsl B3aMMOAEHCTBH. J[BU)KE€HHE YacTHUIBI B OJTHOMEPHOM CTaI[MOHAPHOM
riosie. CBA3b MEXAY CUJIONW U MMOTEHIMATIBHON SHEPrUeil.

11. T'apmonHnueckue KonebaHus. AMIUTUTY/Ia, YacTOTa, HavaibHas (a3a. MaremaTnueckuii u Gpusu-
YeCKUI MasiTHUK. DHeprusi rapMOHUYECKUX KOJIeOaHUH.

12. 3aryxaromue kojaeOaHUs. XapaKTepPUCTHKHU 3aTyXaHUs. DHEPIus 3aTyXaroluX KoueOaHuH.

13. OO6miee mMoHsATHE O BOJHAX. XAapPaKTEPHUCTUKH Oerymieil BOJHBI. BOJTHOBOE ypaBHEHHE TUIOCKOM




CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

BOJIHBI.
14. Hanoxenue ynpyrux BoiH. Crosiuas BojaHa U ee ocobeHHocTH. Konebanue HaTAHYTOM CTPYHBI.
15. Tlocrymarel DiHImTEHA. 3amMeieHne BpeMeHu. JIOpEeHIIeBO COKpalleHue JJIMHbBI. PensTuBucT-
CKHe MHBapuaHThbl. IHTEpBall.

16. PenstuBuctckuii umnynbce. CBsI3b Macchbl, SHEPIUU U UMIYJIbCA YaCTUIbI. DHEPrHsl MOKOs. 3aKo-
HbI COXPAaHEHUS NPU PEISATUBUCTCKUX CKOPOCTSX.

17. Makpocucrema. MUKpOCOCTOSIHUE M MakpococTosiHue cucteMbl. Ctaructuyeckuit noaxoa. Ilo-
HSATUE BEPOSATHOCTU U CPEAHEN BETUUHUHBI.

18. dynkuus pacnpeneneHus cily4dailHON BenuuuHBL. Pacripenenenue MoJieKysl MO MPOEKIUSIM CKO-
pOCTEH.

19. Pacnpenenenue Mosiekyn o Moayito ckopoctd. Haubosiee BeposiTHas, cpeiHss U CpeHEKBaI-
paTu4Has CKOPOCTH.

20. Mopnenp wuaeanbHoro rasza. JlaBneHue M TemmepaTypa € TOYKH 3pEHHMS] MOJIEKYJISPHO-
KMHETUYECKON TEOPUU. Y pPaBHEHUE COCTOSHUS HJICATBHOTO Ta3a.

21. PacnpeneneHue MOJIEKYJ HI€JILHOTO ra3a 110 BBICOTE B MOJIe TshKecTH 3emiin. bapomerpuueckast
dbopmyna.

22. Tlonsartue creneHei cBo00 bl MoKyl TeopeMa o paBHOpacHpeAeIeHUH YHEPTUU IO CTETIEHAM
CBOOO/IBL.

23. BHytpeHHss sHeprus Kak QyHKIMS cOCTOSIHUS cUcTeMBl. [lepBoe Hauano TepMOJMHAMHUKH.

24. Pabora kak ¢pyHKIus npouecca. M3oxopuiecknid, H300apu4ecKuii 1 N30TEPMHUECKUI TPOLIECCHI.
25. Tlonsartue TemnoeMKocTU. TemI0eMKOCTh IPU U30XOPUYECKOM U H300apudeckoM npoueccax. [o-
CTOSIHHAS aIa0aThI.

26. Anuabatuueckuil mpornecc. [lepBoe Hayano TepMOIMHAMMKH Ui anabaTHYECcCKOro mpoiecca.
VYpasuenue [lyaccona.

27. Huxnuueckuil mponecc. Koagpumnuent nonesnoro neictust TenaoBoil MamuHel. Bropoe Hava-
1o tepmoanHamuku. @opmynuposku Kitayznyca n Kenbuna.

28. IIpobnema HEOOPATUMOCTH TEIUIOBBIX MPOIIECCOB. DHTPONHUS CHCTEMBI U ee cBoiicTBa. Teopema
HepHcra.

29. OcHOBHOE ypaBHEHUE TEPMOJMHAMHUKH. DHTPOIUS UACATHHOIO ra3a. MI3MeHeHue >HTPONUH Npu
M30IIPOLECCaXx.
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

30. uxkn Kapno. Teopema Kapno. TepmoaumHamudeckas 1mikajga Temneparyp. TpoiiHas Todka BOJbI
KaK perepHast Touka.

31. Crarucruyeckuii Bec MakpococTossHusl. CyTb HeoOpaTUMOCTH. CTaTUCTUYECKUH CMBICI 3HTPO-
nuu. Popmyna bosbnmana.

32. I'panuubl NPUMEHUMOCTH MOJEIN HACaIbHOIO rasa. YpaBHeHue Ban-nep-Baanbca. HM3otepmbl
peaJIbHOTO rasa.

33. Cuibl B3aMMOJIEHCTBHS B IpUpoOE. DieKTpocraTuyeckoe noje. 3akoH Kynona. HampsbkeHHOCTD
aJeKTpocTaTuyeckoro nosst. [IpuHiun cynepnosunuu.

34. Cunosble 11MHU. [I0TOK BeKTOpa HANPSHKEHHOCTH 3JIeKTpocTaThyeckoro nois. Teopema ['aycca.
35. Morenmman. Teopema O HUPKYISALUMU BEKTOpa HANPSIKEHHOCTH 3JIEKTPOCTATHUECKOTO ITOJIS.
CBsI3b MEX/ly HAIPSYKEHHOCTBIO U TIOTEHIIMAJIOM.

36. Dnekrpoemkoctb. Konaencaropbl. CoequHEHHE KOHIEHCATOPOB. ODHEPTHS  KOHACHCATOPA.
OHeprus MEeKTPUYECKOTO TOJIA.

37. Dnextpudeckuii TOK. [IMOTHOCTE TOKA. YpaBHEHHE HENPEphIBHOCTH. 3akoH OMa B quddepeHIin-
asbHOM (hopme.

38. ConpotuBnenne npoBogHIKOB. CTopoHHHUE crutbl. 3akoH OMa B HHTETrpalibHOM (opme.

39. IlpaBuna Kupxroda mms pacdera pa3BeTBIEHHBIX Ienedl. MouHoOCTh Toka. 3akoH JIKoyss-
Jlenna.

40. Egunas mpupoja 3JMeKTpUYecKoro U MarHuTHoro nois. Ilone nwxyierocs 3apsna. [puHimn
CYIEepHO3UIIMA MarHUTHBIX noJied. 3akoH buo-Casapa.

41. TIoTOK M HMPKYJSALMS BEKTOpa MHAYKIMK MarHuTHoro nois. Teopema ['aycca u Teopema o mup-
KYJISILIMH.

42. Cuna Jlopenua. Cuia Ammepa.

43. 3axoH anekTpoMarHuTHON nHAyKIMN Papaznes. [Ipasuno Jlenma. BuxpeBoe snekTpruieckoe mo-
ze.

44. Slpnenue caMOMHAYKIMHU. WHIYKTUBHOCTh. DHEPrus KOHTypa C TOKOM. DHEprus MarHUTHOTO
TOJIS.

45. DnexTpuueckoe moje B BemiecTre. [lomsipusanus nuaiaekTpuka. BekTop asekTpudeckoro cMmerie-
Hus. J{ManexTpuyeckas NpOHUIIAEMOCTh BELIECTBA.

46. MarauTHOE TI0Jie B BemnecTBe. HamMarHn4eHHOCTh. HanpsokeHHOCTh MAarHUTHOTO TOJIE. MarHuT-
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

Had IpOHHUIAaEMOCTh BEIICCTBA. (Depp0MaFHeTI/IKI/I.

Ilepeyenn BonpocoB K 3auety (2 cemecTp):

1. Cucrema ypaBHeHWH MakcBemia Kak 0OOOIICHHWE DPAa3pO3HEHHBIX SIBIICHUH JJIEKTPUYECTBA U
Marserusma. MarepuanbHble ypaBHEHUS.

2. CsoiicTBa ypaBHeHmit MakcBerta. [Ipeackasanue CynecTBOBaHHUS JIEKTPOMArHU THBIX BOJIH.

3. DnexTpoMarHuTHbIe BOJIHBL. BoimHOBOe ypaBHeHHEe. CBOMCTBA 37IEKTPOMArHUTHBIX BOJIH.

4. Ilnockas 3J€KTpOMarHUTHAsl BOJIHA U €€ OCHOBHBIE XapaKTEPUCTUKH. DHEPrusi U UMIYJIbC JJIEK-
TPOMAarHMTHOMN BOJIHBI.

5. EcrecTBeHHBI M MOssipu30BaHHBIA cBeT. CTeneHb MNOJSpU3ALMKU JUHEHHO IMOJSIPU30BAHHOTO
cBeTa. 3aKkoH Mautoca.

6. [omspuzanus nmpu oTpakeHUH M MPEJIOMIICHUH CBETA Ha TPAHMIIE pa3zesia AUAJICKTPUKOB. YTOI
bprocrepa. JIBOiTHOE I1ydeNpeIOMIICHHE.

7. CriocoOsI moJisipu3aIiiy ecTecTBeHHoro cBeta. [Ipusma Hukoms. Bparenue miockocT mossipusa-
LMY CBETA NP MPOXO0KIEHUH YEPE3 ONTUYECKH AKTUBHYIO CPENLY.

8. Ilkama smekTpoMarHUTHBIX BOJH. OCOOEHHOCTH ONTHYECKOTO nuanasoHa. [lokasarens mpeaom-
JIEHUS CPEMbl.

9. Korepenrnsie BoiHbI. MHTEpdepeHnrst cBEeTOBBIX BOMH. ClOKEHHE MHTEHCHBHOCTEW B CiTydae
HEKOTe€PEHTHBIX U KOTEPEHTHBIX KOJIeOaHUH.

10. OnTudeckas pa3HOCTh xoja. CBS3b ONTHYECKOW PAa3HOCTH XOJAa JIBYX BOJIH C Pa3sHOCTBIO (a3
MEXy HUMH. Y CIIOBHA MaKCUMyMa U MUHHAMYMa.

11. Cxema lOnra nns HabOmoneHus uHrepdepeHund. BpemeHHass U MpocTpaHCTBEHHAs] KOTEPEHT-
HOCTb.

12. UnrtepdepeHnns B TOHKUX IIeHKax. HaOmonerne konery HploTOHa B OTpaskeHHOM M TIPOXO7si-
LIEM CBETE.

13. SBnenne mudpaxumm. Jndpakmus Openens u Opaynrodepa. [Tpuniun [roiirenca-Openens.

14. udpaxuus Openens Ha KpyriaoM orBepcTud. 3oHbl Dpenens. ['papuueckuii MeTON ClIOKEHUS
aMIUTUTYI.

15. Mudpaxuus @paynrodpepa Ha y3Koi NpsAMOIUHEHHON 1menu. JJudpakiunonHas pemerka Kak co-
BOKYITHOCTb KOHEYHOT'0 YHCJIA HIEJICH.
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

16. TemmoBoe wm3nmyuenune Tena. 3akoH Credana-bormbnmana. 3akon cmemenuss Buna. 'mmoresa
[Inanka.

17. ®oroaddexr. 3akonsl CtoneroBa. @opmysna DHUHIITEHHA.

18. ®oronsl. JlaBnenue ceeta. KopmyckysipHO-BOJHOBOMW JAyan3M CBETA.

19. Paccesnue ¢porona Ha cBo60HOM AMekTpoHe. Popmyna KomnToHa.

20. BomnHoBble cBoiicTBa 4acTull. J[nmmuHa BomHBI ne bpoiins. DKcriepuMeHTaNbHbBIE TOATBEPKACHUS
TANOTE3BI i€ bpouns.

21. Npunanun zHeonpeaenennoctu. CooTHomeHne Heonpeaenennocren I'elizendepra. OcodbeHHOCTH
rpolriecca U3MepeHusi B KBAaHTOBOM MEXaHUKE.

22. dwuzuveckoe MCTOIKOBaHWE BOJIH jJe bpoiins. BomHoBas ¢yHKIMs U ee cBoiictBa. [LTOTHOCTH
BEPOSATHOCTH OOHAPY>KEHUS YaCTHUIIBI.

23. OcHoBHas 3aJjaya KBAaHTOBOM MexaHWKW. HecrammonapHoe u crannoHapHoe ypaBHeHue IlIpé-
JTUHTEPA.

24. Yactuma B OJHOMEpPHON OECKOHEYHOH NPSIMOYTOJBHOW MOTEHIMaIbHOH sive. KBaHTOBaHWE
sHepruu. CoOCTBEHHBIEC (DYHKITUU COCTOSIHHS YACTHIIBL.

25. TIpoxoxmeHue YacTUIIbl Yepe3 MOTeHINANbHBIH 0aphep. TyHHeIbHBIH 2 deKT.

26. KBaHTOBBIN TApMOHHYECKUN OCIUILISITOP.

27. TlmanerapHas monenb atoma. [locrymarel bopa. KBanToBanue sHeprun BoIOpOI0NIOI00HON CH-
CTEMBI.

28. Uznydyenue BOAOPOIONON00HBIX crcTeM. CIieKTpasibHBIE cepuu aroma Bojopoaa. O600meHHas
¢dopmyna banbmepa.

29. CrekTpsl MHOTORJIEKTPOHHBIX aTOMOB. 3aKOH MO3JIH.

30. VYpasuenue Ulpenunrepa s aroma Bogopoaa. KBanroBanue momenrta umnynbca. [IpaBuna ot1-
oopa.

31. Cnun snexkrpoHa. KBaHTOBbIE UuCIia, ONMUCHIBAIOILINE COCTOSHUE 3JIEKTPOHA B aTome. KpaTtHoCTh
BBIPOKJEHUS dHEepreTndeckux yposHeu. [Ipuanmmn [Taymu.

32. IIpuHUIMI TOXIECTBEHHOCTH OJIMHAKOBBIX YacTULl. bo3oHbl 1 pepmuonbl. KBaHTOBBIE pacnpere-
JICHUSL.

33. CBo0OojHbIE 37€KTPOHBI B MeTasuie. DHeprus @epmu. 30HHast TEOPHS TBEPJIBIX TEJ.

34. DneKTponpoBOJHOCTh METAJUIOB H MOJYIIPOBOJTHUKOB. CBEPXIPOBOIMMOCTD.
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

35. SIBnenue paguoakTuBHOCTH. OCHOBHOM 3aKOH paJinOAKTUBHOrO pacnazaa. [locrosHHas pacnaza.
IIepuon nonypacnana.

36. CocTaB 1 XapakTepUCTUKU aTOMHOrO siapa. KanenbHas mogens. Pasmep u cniuH siapa.

37. Macca u 3Heprusi CBS3M aTOMHOTO fpa. 3aBUCHUMOCTH YIEIbHON SHEPTHs CBS3H OT MacCOBOTO
yucna. O6onodeyHas MoJieNb sApa.

38. Snepuble peakuuu. DHEPrus peakuuu. Peakunu neneHus u cuHTesa saep.

39. PangunoaktuBHble psnbl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3IydeHus saep. [lnmnHa cBobGoaHoro
npobera o-4acTHIl.

40. Tpwu Buga B-pacnama. DHepreTUueckuii crektp -yactun. HeiitpuHo.

41. OcobenHoctu y-u3nyueHus saep. IlpoxoxaeHne y-KBaHTOB 4epe3 BELIECTBO.

42. Knaccuduxanus 3ieMeHTapHbIX YacTull. Jlentonsl. JIENTOHHBIN 3apsi.

43. Anpownsl. bapuonnsrii 3apsin. KBapkoBasi MOens aqpoHOB.

YMmeTn

- IPUMEHSTh (PU3NYECKUE 3aKOHBI
u  (pu3MKo-MaTeMaTUYECKHUI am-
napat Juisi pelieHusl HE TOJIbKO
THIIOBBIX, HO M 0OJiee CIIOKHBIX
HECTaHJApTHBIX 3a7a4 B paMKax
(UBUKA U CMEXHBIX TUCIUTUINH;
- HCIOJIBb30BaTh CIOXKHBIE (PU3U-
YeCKHEe MOJEIU JJ ONHUCAHUS
peabHBIX MPOIIECCOB, BHIOMPATH
METOIbI X UCCIIEI0BAHMUS.

IIpuMepHBbIH NepedyeHb NPAKTHYECKUX 3a]aHuil
1 cemecTp
3aganue 1.Touka IBMIKETCS B IIOCKOCTH XOY IIO 3aKOHY: x=-2t;y =4t(1—t). Halitn ypaBnenue

Tpaektopun Yy = f(X) u n300pasuth ee rpaduuecku; BEKTOp CKOPOCTU V u YCKOpEHHsI & B 3aBUCH-
MOCTH OT BPEMEHH; MOMEHT BpeMeHH tp, B KOTOPBIN BEKTOP YCKOPEHHS @ COCTaBJISIET YIroJl /4 ¢ BEK-
TOPOM CKOPOCTH V . OtBer: y=-—x>-2x; V =-2 +4(1-2t)], a=-8], 10=0,75¢.

3apanue 2. Teno Bpamjaercss BOKPYT HEMOABMKHOM OCH IO 3aKOHY ¢=2+4-t—2.t>. Haiitu: 1)
Cpe/iHee 3HaYCHHE YIII0BOH CKOPOCTH (o) 3@ IIPOMEXKYTOK BPeMEHH OT t=0 10 OCTaHOBKH; 2) YIIIOBYO

CKOpPOCTh Tella B MOMEHT Bpemeru t=0,25 c¢; 3) HopManbHOE YCKOpEHUE TOYKH, HAXOAAIIEHCS Ha pac-
CTOSTHUU | M OT OCH BpaIlleHUs B TOT k€ MOMEHT BpeMmenu. OTBeT: 2paz/c; 3 pan/c; 9 M/,

3ananue 3. [llap maccoit m;=4Kr ABMXKETCS CO CKOPOCTBIO V=5 M/C M CTaJIKMBAaeTCs C IapOM
Maccoi my =6 Kr, KOTOPBIA JBIKETCS €My HaBCTPEdy CO CKOPOCThIO V=2 m/c. Ompenenure CKOpo-
CTH IIApOB MOCIE yaapa. YIap CUuTath aOCONIOTHO YIPYTHM, IPSIMBIM U IeHTpanbHbIM. OTBeT: 3,4
m/c, 3,6 m/c.

3ananue 4. Ban B BUJIe CIUIONTHOTO MUIUMHAPA Maccoid mj=10 Kr Haca)keH Ha TOPU3OHTAIBHYIO
och. Ha munmuuaIp HamoTaH mHYp, K CBOOOJHOMY KOHITy KOTOPOTO TOJBENIEHa THPS MacCol mp=2
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kr. C KakuM yCKOPEHHEM OYJET OIyCKaThCsS THPS, €ClId €€ MpeaocTaBuTh camon cede? Oteer: 2,8
M/,

3apanue 5. OnpenenuTs MEPUoJ, YacTOTy M HadalbHYHO (Da3y KojaeOaHM TOUKH, JBHIKYIICHCS
[0 YPABHEHUIO: x=A-sino(t+7) TIE O=2,5T c‘l, 1=0,4 ¢,A=0,02 m. KakoBa CKOPOCTh TOYKH B MOMEHT
Bpemenu 0,8 c. Oteer: T=0,8¢c; v=1,25 c‘l; V=0,157 m/c.

3aganue 6. Haiinure ais ra3000pa3HOro a30Ta TEMIEPATYPY, MPU KOTOPOU CKOPOCTSIM MoJie-
kyn vi = 300 m/c u vy = 600 M/c COOTBETCTBYIOT OJAMHAKOBBIC 3HaUCHUsl (DPYHKUIMU pacmpereneHus
Maxcgenna f(V). Otser: 1 - MV, —Vi) _aa0y

4Kk In(v, 1V,)

3aganue 7. MaeanbHblil [ByXaTOMHBINA ra3 00BEMOM 5 J1 U JaBJICHHEM 10° Ta M30XOPUYECKHU
Harpeiu, B pe3yJbTaTe Yero Cpe/iHss KUHETUYECKask SHEPTHs ero MojeKys ysennuwiack ot 0,0796 3B
10 0,0923 5B. Ha ckosibKo npu 3TOM U3MEHUThCS aBieHue raza? B ganpHelieM ra3 u30TepMU4ecKu
pacuIMpuiiv 0 HadalbHOTO AaBiieHus. Omnpeaenure o0beM rasa B KoHIle mporecca. OTBET: yBelH-
yurtcs Ha 0,16 MIla; 5,8 1.

3ananue 8. Onpenenute K0dPPUIUEHT TETUIONPOBOJHOCTH A a30Ta, €Cau KOd(PPUIIMEHT TUHA-
MHYECKOM BSI3KOCTH 1) JUIs HETo MpH TeX ke yciaoBusax paseH 10 mklIla-c. Oter: A=7,42 MB1/™M-K.

3ananue 9. 12 r a3oTta HaAXOJATCSA B 3aKPBITOM cocyae oobemoM 2 11 npu temreparype 10°C.
[Tocne HarpeBaHus JaBJI€HUE B COCY/E CTAJIO l:)aBHo 104MM.pT.CT. Kakoe xonmdecTBo Temna ObLI0 co-
o0meHo razy npu HarpeBanuu? Otset: 4,1-10° [Ix.

3aganue 10. Cmemanu Boxy Maccoil Mp=5kr npu temmneparype T1=280 K ¢ Bomoi maccoi
m,=8kr nipu Temmeparype T, =350 K. Haiitu: 1) remnepatypy 0 cmecn; 2) nsmenenue AS sHTpoIuH,
npoucxosuiee npu cmemuBanuu. Oteet: 323 K; 0,3 x/x/K.

3aganue 11. Toueunsie 3apsiabl q1=10 HKn u q2=-20 HKn HaxonaTCs B BO3/IyX€e HA PacCTOSTHUU
10 cm apyr ot apyra. OnpenenuTs HANPsS)KEHHOCTH MOJs B TOUKE A, y/IalleHHON Ha paccTosiHue 6 cM
OT TMepBOro u Ha 8 ¢cM OT BTOporo. Kak M3MeHUTCS MOTeHITMATbHAS YHEPTUS B3aUMOJICHCTBUSI 3apsi-
JIOB, €CITU MIEPEMECTUTh BTOPOH 3apsa B ATy Touky? Kakyro JUist 3TOro HY:KHO COBEPIIUTH padboTy?
Otsert: 37,6 kB/™M; 12 MxJ[x.

3aganue 12. Tpu miuockux BO3AYIIHBIX KoHAeHcatopa ¢ eMKocTsmu C1=1,5Mk®D, Co=7 mMkD,
C3=2 MK® coeMHEHBI MOCJIEIOBATEIbHO U MPUCOEANHEHBI K UICTOYHUKY TOKa. [Ipu 3TOM 3apsig BTO-
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pOro KoHJieHcaTopa paBeH 14- 10" K. a) Halitu sHepruro stoit 6arapen. 6) He oTkirouas nctouHuka
TOKa OT OaTapeu KOHJIEHCATOPOB, Pa3[BUIAIOT ILUIACTHHBI TPETHEr0 KOHAEHCATOpA, YBEJINYMBAs pac-
CTOSTHUE MEXIYy HUMH B 2 pasa. Hailitu n3meHnenue eMKocTH U 3apsiaa 6arapen. Oteet: 490 m/[x, 0,21
MKD, 0,4 MKi1.

3ananue 13. /[pa anemenra (€1 = 1,2 B, r1 = 0,1 Om, &€ = 0,9 B, r, = 0,3 OM) coeTMHEHBI OHO-
nMeHHbIMU nionmocamu. CorpotuieHue R coenunuTenbHbIX poBoaoB paBHo 0,2 Om. Onpenenutsb
CWJIy TOKa B 1lenu | W pa3HOCTh NOTEHIMAIOB Ha 3aXUMax Kaxaoro ucrounuka. Otser: 0,5 A; 1,15
B; 1,05 B.

3aganue 14. Kpyrosoii Butok paaumycom R=15,0 cM pacnoyio)keH OTHOCUTEIHHO OECKOHEUHO
JUIMHHOTO NPOBOJIa TaK, YTO €ro IJIOCKOCTh MapajieiabHa rnpoBojy. [lepnenaukymnsp, BOCCTaHOBIIECH-
HBbI Ha IPOBOJ U3 LIEHTPA BUTKA, SBJISIETCS HOPMAJIbIO K IUIOCKOCTH BUTKA. CHila TOKa B IPOBOJE
[1=5A, cuna Toka B Butke Toku [,=1A. Paccrosinue ot neHTpa Butka a0 nposoaa d=20 cm. Omnpene-
JITE€ MarHUTHYIO MHAYKIUIO B IeHTpe BUTKa. OTBeT: Bo=06,5MKT11.

3aganue 15. [IpoBoasmuii mI0CKUil KOHTYp, UMEIOIIUNA GopMy OKpykHOCTH paauyca r = 0,05
M [IOMEUIEH B OIHOPOIHOE MAarHUTHOE MOJI€ TaK, YTO JUHUU MAarHUTHOM MHIYKLIMH MOJIsl HAllpaBJIeHBI
MEPIEHIUKYISIPHO TUIOCKOCTH KOHTypa. ComportuBienune koHtypa R = 5 Om. MarauTtHas HHIYKIIHS
MeHsietrcs o 3akoHy B = kt, rne k = 0,2 Tu/c. Onpenenure: a) 3.1.C. UHAYKLIUH, BOSHUKAIOIIYIO B
3TOM KOHTYpE; 0) CHIy HHIYKIIMOHHOTO TOKA; B) 3aps/, KOTOPBIA MPOTEUYET N0 KOHTYPY 3a MepBbIE 5
cekyHJ u3amenenus noiusd. Oteer: 1,6 MB; 0,3 MA; 1,6 mK.

3ananue 16. Karymka HaMoTaHa MeIHBIM TIPoBOJIOM AuameTrpoM d=0,2 MM ¢ o0mei aIuHON
=314 M u umeer unaykTuBHOCTh L=0,5 I'H. OmnpenenuTs CONPOTHBICHHE KATyIIKH: 1) B menu mo-
CTOSTHHOTO TOKa; 2) B IIeTH nepeMeHHoro Toka ¢ gactoroit v=50 I'it. Oteer: R=160 OM; R=224 Om.

2 cemecTp

3ananue 17. B onbite FOHra crekiissHHAs MIaCTUHKA TONIIUHOW B 2 CM MOMEMIAeTCsS HA MyTH
OJIHOTO U3 MHTEp(EepupyIOLIUX JTydel NeprneHauKyasapHo 1ydy. Ha ckolbko MOTYT OT/IMUYaThCs ApYyT
OT Jpyra 3HAuYeHUSs IMOKaszaress MPEelOMIICHUs B PAa3IMYHBIX MeCTax IUIACTUHKH, YTOOBI M3MEHEHHE
Pa3HOCTH X0/1a OT 3TON HEOTHOPOTHOCTH He mpeBbimano 1 mxm? OtBeT: A<n=5- 10,

3aganue 18. ITy4gok Genoro cBera majgaeT HOPMAIBHO K MOBEPXHOCTH CTEKJISTHHOW TUIACTUHKH
tommuHaon d=0,5 Mkwm, Haxossmelcs B Bo3ayxe. [lokazaTens mpenomieHus crekina n=1,5. B pe3ynb-
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TaTe UHTep(EepPEeHIIMY UHTEHCUBHOCTh HEKOTOPBIX BOJIH, AJHMHBI KOTOPBIX JIEKAT B MpezesiaX BUAUMO-
ro crnekrpa (ot 400 mo 700 HM), ycuiuBaeTcs npu oTpakeHuu. OnpeaenuTe IIUHbBI 3TUX BOJIH. OT-
Bet: 0,6 Mkm4 0,43 MKM.

3aganmue 19. [Tnockast BomHa (A=0,5MKM) MajaeT HOpMAIBHO Ha auadparMy ¢ KpyriibIM OTBEp-
ctuem auamerpoM 1,0 cm. Ha kakom paccTOSSHUM OT OTBEPCTHSI Ha €r0 OCH JO0JKHA HAXOJUTHCS TOU-
Ka HaOJI0/IeHHs], YTOOBI OTBEPCTHE OTKpBIBaO: 1) oaHy 300y @penento; 2) ae 30ub1 Openensa? Ot-
Bet: 50; 25 m.

3aganue 20. Halitn HanOoNbIIUi MOPSIOK CIIEKTPa IS KEATOW JIMHUM HATPUS C JJTUHOU BOJI-
Hbl A=589 HM, eciu mocTosiHHAs AUQPpakiOHHONW pemeTku d=2MKM. CKOJBKO BCEro MakCHMYMOB
naet ata perierka? [log kakum yriiom ¢ Habmonaercs nocieanuit makcumym? OtBert: 3; 7; 62°.

3aganme 21. J[Ba momspuszatopa pacmoiiOKEHbI TaK, YTO Yroll MEXAY HX IUIOCKOCTSIMHU
nponyckanns paBer 25°. ONpeeInTh, BO CKOIBKO Pa3 YMEHBIIHTCS HHTCHCHBHOCTh €CTECTBEHHOTO
CBETa MpH MpOXOoxJaAeHuH: 1) uepe3 oauH (MepBbId) moisipu3aTop, 2) yepe3 oba mMoJspU3aTopa.
Koaddunment nornomenust ceeta B nosisipuszarope pasex 0,08. Otser: 2,17; 2,88.

3aganue 22. UepHoe Teno umeer temmeparypy 3 kK. Ilpu oxmakneHun Tena ATWHA BOJHBI,
MPUXOASIIAsACA Ha MaKCUMYM M3JIy4aTeIbHOM CHOCOOHOCTH, M3MeHWnach Ha 8 MkM. Jlo kakoit
TeMIiepaTypsl oxjaauiock teno? Oreer: 323K.

3aganue 23. VY3Kuil My490K MOHOXPOMATHYECKOTO PEHTTEHOBCKOTO M3JIyUEHHs MaJaeT Ha pac-
ceuBarollee Beuectso. [Ipu 3TOM MiIMHA BOJIHBI U3IIyYEHHs], PACCEIHHOTO II0J YIJIaMH 60° i 120°,
OTJIMYAIOTCS IpYT OT Apyra B 2 pa3a. CuuTas, 4TO paccessHue MPOUCXOAUT Ha CBOOOIHBIX 3JIEKTPO-
Hax, HAWTH JUTMHY BOJIHBI Majaroniero uanydenus. Oteet: 1,2 M.

3aganue 24. Kpachas rpanmma Qorodddexra mas HEKOTOPOro MeTauia paBHa 275 HM.
Haiitu: 1) paGoTy BBIXOAA 3JEKTPOHA U3 3TOTO METaia, 2) MaKCUMaJbHYIO CKOPOCTb 3JIEKTPOHOB,
BBIPBIBAEMBIX M3 ATOTO METajlsla CBETOM C JUIMHOW BOJH 180 HM, 3) MakCUMaIbHYI0 KHHETHYECKYIO
SHEPTHIO ATUX 3IEKTPOHOB. OTBeT: 4,523B; 9,1-105 m/c; 2,383B.

3aganme 25. DnexTpoH obOmamaeT kuHeTndeckod sHeprueil 30 sB. Onpenenuts neOpoiines-
CKYIO JJIMHY BOJIHBI 3JIEKTPOHA. BO CKOJIBKO pa3 M3MEHUTCS 3Ta JAJIMHA BOJHBI, €CJIM KMHETUYECKAs
sHeprust ymeHsmmres Ha 20%? Otser: 2,210 m; 1,12.

3ananme 26. IIpu OBMKEHUU YaCTHUIIBI BJOJIb OCH X CKOPOCTh €€ MOKET OBITh OIpeJiesieHa C
TOYHOCTHIO (ommOKoi) 10 1 cm/c. HaliTu HeonpeaeneHHOCTh KOOPIMHATHI, €CJIA YaCTUIICH SIBIISIETCS:
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1) anexTpoH, 2) gpoburka maccoii 0,1r. Orser: 0,01m; 102°m.

3ananue 27. Yactuia HaxoauTcss B OECKOHEYHO ITYOOKOW OJJHOMEPHOW MOTCHIIMATBLHOW UMEs
MUHUMAaJbHYIO SHepruto. KakoBa BeposSTHOCTH OOHApY>KEHUS YacTUIBI B cpenHed TpeTu simbl? OT-
Bet: 0,609.

3aganue 28. OnpenenuTs JJIMHY BOJHBI, COOTBETCTBYIOIIYIO TpeThell TuHuM cepun banbmepa:
1) B cnextpe usnyueHnuu Bogoposa, 2) B cnekrpe usnydenus nona reaus. Oreer: 434um, 109uMm.

3aganue 29. Onpenenute nepuo Moyiypacnaga i HayalbHYI0 aKTUBHOCTh BUCMYTa 2§§Bi , €CIIU

W3BECTHO, YTO BUCMYT Maccoi M = 1 r, BeiOpackiBaet 4,58 10" B — wacrun 3a 1 cekyHay. Bo ckoibko
pa3 U3MEHUTCA aKTUBHOCTH 3a Mecail? OTBeT: 5 cyTok; 64 paza.

3aganue 30. SAnpo Oepwnus-7/ f-pagunoaktuBHO 1o cxeme K-3axBara. 3anucars peakuuio. Ka-
KM€ YacTUILIbI IPU 3TOM 00pa3oBaIuch?

3aganue 31. BeruncnuTe B a.e.M. Maccy sapa *°C, y KOTOPOro 3HEpIus CBSI3M Ha OJUH HYKJIOH
paBHO 6,04 M5B. Otset: 10,0135 a.e.m.

3aganue 32. ConHeYHas MOCTOSTHHAS U151 3eMIIH (DHEPTHUS COJTHEYHOTO U3ITYUEHUSs, T1aJAf0IIero
B €IMHUIly BPEMEHU Ha €IMHUIly IUIOIIAAM B MEPIEHAMKYJISIPHOM HampaBieHuH) paBHa 1370
Jix/c-M. OTHpasich Ha 9Ty BEIMYHHY, HAHIHTE, CKOIBKO IO MACCE BOJOPOA BEITOPAET EKECEKYHIHO
BHYTPH COJIHLIA, €CIIM U3BECTHO, YTO MCTOYHUKOM SHEPIMM COJIHIA SIBJISETCS CUHTE3 YETHIPEX SAep
BOZIOpoJia ¢ oOpa3zoBaHueM siapa reaus-4. Orser: 630 muH.T/C.

Bnanets

— TMPaKTHYECKUMH HABBIKAMHU
MCIIOJIb30BaHUs JIEMEHTOB (pu-
3MYECKOTr0 IKCIIEPUMEHTA U pe-
meHust GU3NIECKUX 3a7a9 Ha
JPYTUX JUCHUIUINHAX;

— HaBBIKAMH U METOJIUKaMHU
0000111eHUSs pe3yIbTaTOB pellle-
HUS 3a/1a4, SKCIIEPUMEHTAIbHOM
NeSITeTbHOCTH;

— METOJaMM SKCIEePUMEHTANb-
HOT'O UCCIIeIOBaHNs B U3UKE

IIpumepHBbIii NepeyeHb BONPOCOB U 3a/1aHU 110 J1a00paTOPHBLIM padoTam
1 cemecTp

No 1 «IIprumeHeHne 3aKOHOB COXPaHEHUs 1T ONPEJETIECHUS] CKOPOCTH TOJIETa MYJIH

1. TlpuBeaurte mpuMepsl CHJI, TAIONIMX pa3Hble BUABI MOTEHUMAIbHON sHepruu. Kakue u3 HuUX mpu-
CYTCTBYIOT B JJaHHOW pabote? M300pa3ute cxemy 3KCHEpUMEHTAIbHON YCTAaHOBKH M YKa)XKUTE Ha
HEH CHUJIBI, JEHCTBYIOIME HA BCE TENA, BXOAAILIUE B CHCTEMY, B KaJKJbli MOMEHT BPEMEHH.

2. Kaxne BeMUYMHBI UMEN KUHETHYECKAs U NMOTCHIUAJIbHAsA SHEPTHUA CUCTCMBI ((Hy.]'ISH‘Maf{THI/IK» B

PAa3JIMIHBIC MOMCHTEIL OIEITa? HpeI[CTaBLTC CXEMY HU3MCHCHUA KUHETUYECKOW M MOTEeHIIHAIbHOMI
OHEPIUH CUCTEMBEIL.
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(MTaHUpOBaHUE, TOCTAHOBKA U
00paboTKa IKCIIEPUMEHTA);

- BO3MOKHOCTBIO MEXTUCIIHILIH-
HApHOTO TPUMEHECHHS 3aKOHOB
bu3HKH.

Jl1l KaKMX MOMEHTOB BPEMEHHU B JIaHHOM 3KCHEPUMEHTE MOKHO NMPHUMEHSATh 3aKOH COXpaHEHHUs
MEXaHUUYECKOH 3HEPIUH, a JUIsl KaKuX Helb3s U nouemy? Cxema.

Jl1l KaKMX MOMEHTOB BPEMEHHU B JIaHHOM JKCIEPUMEHTE MOKHO NPUMEHATh 3aKOH COXpaHEHHMs
HMITYJIbCA, a JUIsl KaKUX HeJb3s U nouemy? Cxema

Hcnonb3ys 3aKOHBI COXpaHEHMs MoJyduTe GopMyily AJs pacueTa CKOPOCTH IOJIeTa My B JaH-
HOI1 pabore.

Kak npousBoautcst 06paboTka 3KCIIEpUMEHTAIbHBIX JaHHBIX B JaHHOM pabote. Kak onpexnensercs
JIOBEPUTEIIbHBIN MHTEPBAJI CKOPOCTU U CPEAHSISl KBaJpaTUyecKas IMOIPElIHOCTh OTKIOHEHUS Ma-
SITHUKA?

Ne 4 «Hccnenosanue BpamaTeJIbHOI'O0 ABUKCHUS TBEPLAOTO TCJIa BOKPYT HCHO,Z[BH)KHOﬁ oCcHu»

1.

=

KaxoB xapakrep 3aBUCUMOCTH MOMEHTAa MHEPLUU OT PACCTOSHUSI, HA KOTOPOM HaXOAUTCS TEJIO OT
ocu BpauieHus? B nanHoit pabote. [Toctpoiite rpaduk 3T0if 3aBUCUMOCTH.

Kak skcriepruMeHTabHO ONpeesieTcs: MOMEHT MHEPIIMH TeJla B JJaHHOU JJabopaTopHOu padoTte?
Kakue 3aK0oHbBI COXpaHeHHsI IPUMEHSIOTCS 7S BbIBoJa pacueTHbIX Gopmyn? Ilonyuute dpopmymy
JUIS pacueTa MOMEHTAa MHEPLUU MasiTHHUKA.

KaxoBa 3aBUCMMOCTB YTJIOBOI'O YCKOPEHUS T€Jla OT MOMEHTA IIPUIIOKEHHBIX K HEMY CHJI U MOMEH-
ta uHepuuu tena? Ilocrpoiite rpaguk JaHHON 3aBUCUMOCTH

Kak Ha masTHuke OGepOeka MOTYT OBITh ONpEAETCHbI YIIIOBOE YCKOPEHHE, MOMEHT JIeHCTBYIO-
LIUX CHJI U MOMEHT UHepuuun?

Kak B manHOl paboTe pacCcUUTHIBAETCS MOTPEIIHOCT ONpeAEICHNUs MOMEHTa HHEPIIMU TeJla OTHO-
CUTEBHO MPOU3BOJIBHON OCH BpalieHus?

[TponemMoHCTpUpY#TE BO3MOKHOCTD TpuMeHeHus cpeabl Microsoft Excel (wmm npyroii cpenbr) mist
00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 5 «Omnpenenenne xapakTepUCTHK 3aTyXaloIUX KoJeOaHul (PrU3NUeCKOTo MasiTHUKa»

1.

2.

[Touemy xoneOaHusl MasiTHUKA B JaHHOH paboTe OyayT 3aTyXarollMMH, Jaske MPH BBIKIIOUEHHOM
3JeKTpoOMaruure?

3anuiuTe ypaBHEHH 3aTyXalOIMX M He3aTyXarolluX KojieOaHui, CpaBHUTE UX.

Kax ammnuTyna 3aTyxaronmx KojaeO0aHui 3aBUCUT OT BPEMEHHU U OT 4yKciia KoneOaHuii?
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o

KakoB ¢u3uueckuil cMbICi BEJIMYMH NPUMEHUTENIBHO K JaHHOW paboTe: HavajabHAs aMIUIUTYAA
KosnebaHuii, HayapHas Qasza KojeOaHHU, KpyroBas 4acTora KojeOaHui, meproj KojaeOaHHi, KO-
5GGUIMEHT 3aTyXaHUs, BpeMsl pelakcalluy, Jorapu(pMU4ecKuil 1eKpeMeHT 3aTyXaHus, JoOpoT-
HocTh. Kak onu mMenstorcst ¢ poctom U?

Kak MeHsI0TCS XapaKTepUCTHKM 3aTyXalolMX KoJIeOaHWM HadajbHas aMIUINTyJa KoJjeOaHUil,
HavaibHas (aza KoieOaHWi, KpyroBas 4acToTa KoyieOaHWH, Mmepuoja KoneOaHud, koI UIHEHT
3aTyxaHMsl, BpeMs pejlakcaluy, JIOrapu(pMUUYECKH NeKpEeMEeHT 3aTyXaHHs, JOOPOTHOCTb €CIH
OJIH U3 TapaMeTPOB JaHHOTO pu3udyeckoro Mastauka: |, m, L, K yBenuuurcst (Jinb0 yMEHBIIUT-
cs1) Ipu (PUKCUPOBAHHBIX 3HAYEHUSAX OCTABLIMXCS?

Jiis gero, B maHHOM padoTe, rpaduKu CTPOAT B JorapupMudeckommacmrade?
[TpoaeMoHCTpUpPYHTE BO3MOXKHOCTD ITpuMeHeHust cpebl Microsoft Excel (wnum npyroii cpens) ms
00pabOTKHU IKCIIEPUMEHTATBHBIX JAHHBIX.

Ne 11 «M3ydyeHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

1.

2.

w

KakoBo pacnpenenenue npodu mo siueiikam Ha nocke ['anbrona? Kakoe pacmpeneneHue aHaio-
rU4HO 1aHHOMY B MKT?

KakoBo pacrpeneneHue 37IeKTPOHOB IO MOIYIIO CKOPOCTH B JaHHO# pabore? Uto mpoucxomaut
NPY M3MEHCHUH HANPsHKECHUsI HaKasia?

Kakue craructnyeckue MeTOIbl IPUMEHSIOTCS B TaHHOH padore?

[IponemMoHCTpUpYiiTE BO3MOXKHOCTh NpuMeHeHus cpenbl Microsoft Excel (wnm mpyroii cpenbr)
11t 00pabOTKU IKCIIEPUMEHTAIBHBIX TaHHBIX.

Ne 14 «Onpenenenue nokasarens aguadbarsl merogoM Knemana u Jleopmay

1.
2.

w

OOBSICHUTE XOJ1 IKCIIEPUMEHTA U Pe3yIbTaThl pacyera.

HazoBuTe mporieccsl, MPOUCXOIAIINE C Ta30M, B XO/I€ IKCIIEPUMEHTa U W300pa3uTe ux rpaduye-
CKH.

3anumuTe ypaBHEHHUs IS BBIBOIA (POPMYJIBI IIOKA3aTeNsl aanadaThl.

[IponemMoHCTpUpYiiTE BO3MOXKHOCTh mpuMeHeHus cpenbl Microsoft Excel (wnm mpyroii cpenbr)
111 00pabOTKU SKCIIEPUMEHTAIBHBIX JIaHHBIX.

Kaxk B TaHHO# pab0Te MUHUMH3HPYETCS TOTPEITHOCTh YKCIIEPUMEHTAIBLHBIX JaHHBIX ?
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Ne 21 «MccnenoBanue 31eKTPOCTaTHYECKOTO OIS ¢ IOMOILBIO 30H1a»

1.

2.

Yro Takoe HANpPsHKEHHOCTH 3JIeKTpHyecKoro noisi? Kak rpadudecky npeacTaBuTh pacnupeaeseHne
HaIpPsDKEHHOCTH B Pa3HbIX TOYKAX 3JIEKTPUUECKOro MOJIs B JaHHOM padore?

Yro Takoe moTeHIMaN 3JeKTpocTaTiyeckoro noma? Kak rpadudecku nmpencTaBUTh pacmpenerne-
HUE MOTEHIMAJa B Pa3HbIX TOUYKAX JIEKTPUUYECKOTO OISl B JaHHOU padoTte?

Yemy paBHa paboTa MO MEPEMENICHHUIO 3apsiia BOJIb SKBHIIOTEHIMAILHON ITOBEPXHOCTH H TI0 3a-
MKHYTOMY KOHTYPY, OTpPaHHYEHHOMY YYaCTKaMH CHJIOBBIX M DKBUIOTCHIMAIBHBIX JTUHHUNA? BbI-
YHUCIIUTE PadOTY MO MEPEMEICHUIO 3apsi/a MO 331aHHOM TPAeKTOPHHU.

Kak u3MeHuTCSI KapTHHA CHIIOBBIX M SKBUITOTEHIIMATIBHBIX JTMHUNA IPY yBEIHUEHUH (YMEHBIICHUH )
HaIpPsDKEHHOCTH MEXITY DIICKTpoIaMu’?

Ne 24 ((PaCH_II/IpeHI/IC npeaciia UIBMEPEHUA aMIIepmMeTpa HOCTOSIHHOTO TOKa»

1.

2.

7.

KakoB mpuHIHIT AEHCTBHS JJIEKTPOU3IMEPUTEIHHBIX MPHUOOPOB MATHUTOIICKTPHUUECKOTO H DJICK-
TPOMAarHUTHOTO THIA, TPUMEHSEMBI B IaHHOU padoTe?

UTo Ha3BIBAIOT TOKOM ITOJTHOTO OTKJIOHEHUS M HAMPSHKEHUEM ITOJIHOTO OTKJIOHEHHS JJICKTPOU3Me-
puTenbpHOrO Mpudopa?

Kakum 00pa3oM BKITFOYAOT aMIIEPMETP U BOJIBTMETP B DJICKTPUUCCKYIO IETh JIJIST U3MEPEHUS TOKA
u HanpspkeHus? IlpogeMoHCTpupylTe HABBIKM BKIIOYEHHS JTHUX MPUOOPOB B IIEKTPHUECKYIO
ETb.

Uro takoe mryHt? Jlns yero u kak oH ucronb3yercs? [IporeMoHCTpupyiiTe NCMONBb30BaHKE MY H-
Ta.

Uro takoe nob6aBouHoe conportuBieHue? Jlns yero u kak oHo ucnonbszyetcs? [IpoaemoncTpupyii-
T€ MCIOJIb30BaHHE JJ0OABOYHOTO COTIPOTHUBIICHUSI.

[TpoxeMoHCTpHUPYIHTE BO3MOXKHOCTh IpuMeHeHust cpeabl Microsoft Excel (wm npyroit cpenbr) s
00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

Kak B manHOi1 paboTe MUHUMH3UPYETCS MOTPEITHOCTh IKCIIEPUMEHTANBHBIX TAaHHBIX?

Ne 28 «Ompenenenre MHAYKTUBHOCTH KAaTYIIKM M MarHUTHOM HPOHMLAEMOCTH (eppoMarHUTHOTO
TeJay
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YCHUS
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1. Kakue npuOopsl MPUMEHSIINCH B JAHHON paboTe sl ONPENeNus apaMeTpoB MMOCTOSTHHOTO U TIie-
PEMEHHOI0 TOKa?

2. Tlomyuute dopmyiy sl pacyeTa MOJTHOTO COMPOTUBIICHHS IIETA TIEPEMEHHOTO TOKa, MCIIOJIb3ye-
MO¥1 B TaHHOW paboTe (MiIH MPeACTaBICHHON MPETIOAaBaTeIIeM ).

3. Kak onpexensuiach MHIYKTUBHOCTh KAaTYIIKH B JIaHHOW pabote? Kakum ermre crmocoOoM MOXKHO
OTIPEACIUTh MHIYKTUBHOCTH?

4. TlpomeMOHCTpUPYHTE BO3MOKHOCTh IpuMeHeHus cpebl Microsoft Excel (wmm mpyroii cpenbr) mist
00pabOTKHU IKCIIEPUMEHTATBHBIX JAHHBIX.

2 cemecTp

Ne 32 «Onpenenenne paanyca KpUBH3HBI JIMH3BI U MTOJIOCHI TIPOITYCKAHUS CBETO(UIBTPA C MTOMOIIBIO
koJiel; HeroToHa

1. Kak o0Bacusercs nosiiaenue kojer Herorona?

2. Tlomyuute popmyssl A pacueTa paAlnyCcoOB TEMHBIX U CBETJIBIX KoJel HproToHa.

3. Tlomyuure hopmymy A ONpeeIICHUs Painyca KPUBH3HBI JIMH3HIL.

4. Kak B 1aHHOI paboTe MUHUMU3HPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JTaHHBIX ?

Ne 34 «Onpenenenue JUIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK AUDPAKIIMOHHON PELIETKI»

1. KaxoBbl mapameTpsl U XapaKTEpUCTUKU TUGPAKIIMOHHON PElIeTKH, MPUMEHSEMON B SKCIIEPUMEH-
Te?

2. Tomyumnre popmyiry misi onpeneieHus JITMHBI CBETOBOW BOJHBI TIPH AUQPPaKIIUN Ha TUPPAKITHOH-
HOM pELIETKE.

3. KakoBo npakTrueckoe npuMeHeHne TU(QPaKIIHOHHBIX PEIIETOK?

4. Kak B 1aHHOH pab0Te MUHUMH3HPYETCSI MOTPEITHOCTh KCIIEPUMEHTABHBIX TAaHHBIX?

Ne 35 «Onpenenenne KOHIEHTPALUU PAaCTBOPOB caxapa U MOCTOSHHOM BpaILLCHUS»

1. Ha ocHoBe Kakoro siBJI€HHs ONpeAeNseTcss KOHIIEHTpalMs pacTBOpa caxapa B JJaHHOM JKCIEpH-
MeHTe?

2. TlosicHUTE YyCTPOWCTBO W MPUHIIMII ACHCTBUS MPpU3Mbl Hukomst
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[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

3.
4.

[losicHuTE yCTPOMCTBO M NPHUHIIMI IEUCTBUS OJYTEHEBOIO CaxapuMeTpa
Kak B n1anHo# paboTe MUHUMHU3UPYETCS MOTPEIIHOCTD SKCIIEPUMEHTAIBHBIX JAHHBIX ?

Ne 36 «CHsiTHE BONIBTAMIIEPHBIX XapaKTEPUCTUK (OTORIEMEHTA U ONPEAEIIEHUE €ro YyBCTBUTEIbHO-
CTH»

ko

[Ipoananu3upyiite Noay4eHHbIE B 1abopaTopHOii pabore BAX

Kak onpenensiercs nocrosiHHas [11anka B JaHHOM 3KCIIEpUMEHTE?

Kak B naHHO# pab0Te MUHUMHU3UPYETCS TIOIPEIIHOCTD IKCIIEPUMEHTAIBHBIX JaHHBIX?

Kak B 1aHHO# paboTe pacCUMTHIBACTCS IOIPELIHOCTh ONpPEACIeH s TOCTOsIHHOM [1nanka?
[MponemMoHCTpUpPY#TE BO3MOKHOCTD IpuMeHeHus cpebl Microsoft Excel (wim npyroii cpebr) mist
00pabOTKH IKCIIEPUMEHTAIIBHBIX TAaHHBIX.

Ne 41 «MccnenoBanue Bo30y»x/1€HUSI aTOMOB T'a3a»

1.
2.
3.

4.

OO®bscHUTE TPUHLIKII OTIpE/IETICHUS] BO30YXK/IEHHBIX COCTOSTHUI aTOMOB rasa B SKCliepuMeHTe?
[osicHuTe npuHLIMI pabOTHI JEKTPOHHOM JaMITbI

B xakoMm nuana3oHe 3J€KTPOMArHUTHBIX BOJIH JIEKHUT U3TydeHHE BO30YXJACHHBIX aTOMOB NapoB
pTYTH U moyemy?

Kak B JaHHOM 3KCIIEpUMEHTE ONpeAeNseTcs 00JacTh JIOKAIN3AUK 3JIEKTPOHA U KaK IOJIy4YEeHHBIE
JTaHHBIE COIJIACYIOTCS C TEOPETUYECKUMHU MPEATIOChUIKAMU?

Ne 42 ((OHpeI[eJ'ICHI/IC T'JIaBHBIX KBAHTOBBIX YHUCCII B036Y)KI[CHHI>IX COCTOSIHUM aToma BOOOpPOOAA»

1.
2.

w

[MosicHuTe yCTPOMCTBO M MPHHIUI PA0OTHI CIIEKTPOCKOIIA, HCIOIb3YeMOT0 B JaHHOH paboTe
[Monyunte dopmyny IUlsi ONpeneNuHus TJIABHBIX KBAaHTOBBIX YHCEN BO30Y)KICHHBIX COCTOSHHIA
aToMa BOJIOPOJIa U IPYTHX BOJOPOIOIIOJOOHBIX aTOMOB

Yro Ha3bIBACTCS IPaAyHPOBOYHBIM IPAPHKOM?

[TponemMoHCTpUpPY#TE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wim mpyroii cpeibr) aist
00pabOTKH AKCTIEPUMEHTATBHBIX JaHHBIX

Ne 51 «M3yuenune 3akoOHOMEpPHOCTEN Oi-pacmaiar»

1.

Yto Takoe aKTHBHOCTH PaaArOaAKTUBHOI'O 3JICMCHTA, €€ BEIYMCIICHUEC U CAMHUIBI U3MCPCHU.
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YCHUS
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B 4em coctout 3akoHn I'eiirepa - Herrona?

Kak oLeHuTh 3HEPTHUIO O - YaCTULIBI?

VYerpoiicTBo 1 puHIUI paboThl cueTdynka I eitrepa-Mrosiepa.

[TponemMoHCTpUpPY#iTE BO3MOKHOCTD IpuMeHeHus cpebl Microsoft Excel (wim npyroii cpebr) aist
00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX

arwd

Ne 53 «Omnpenenenre MakCUMalbHOM PHEPrUu P-4acTUIl U HISHTU(DUKALNS PAJIUOaKTUBHBIX IMperna-

paToB»

1. Kakue u3BeCTHBI pa3HOBUIHOCTH OeTa-pacnana? Kakas U3 HUX HCCIIEIYeTCsl B JAHHOM JKCIIEPH-
MeHTe?

2. B kakux aumana3zoHax HaXOJATCs TIEPUOJIbI TIOJTypaclaia U SHEpruu OeTa- pacmnajia MpUpOJIHbIX
PaIUOHYKIIUIOB?

3. KakoBbI 0CHOBHBIE OCOOCHHOCTH B3aMMOJICHCTBHS O€Ta-4aCTHIl C BEIECTBOM?
4. TlpomeMOHCTpHUpPYITE BO3MOXKHOCTD TpuMeHeHus cpeabl Microsoft Excel (wmu mpyroi cpens) mis
00pabOTKH HIKCIIEPUMEHTAIBHBIX JaHHBIX

OIIK-4 roToBHOCTBIO € €CTECTBCHHOHAYYHbIX NO3ULIUi OlIEHUBATh cTrpoeHuc, XUMHYECKHI 1 Ml/ll-lepa.]'lbl-[l)lﬁ COCTaB 3eMHOM KOpbI, MOp(l)OJ'lOI‘quCKI/le
0COOEHHOCTH M TeHeTHYeCKHe THUIIbI MOCTOpO)KI[eHI/Iﬁ TBEPALIX MOJE3HbIX HCKONMMACMbBIX IIPHU PCHICHUH 3aaY MO PAIIMOHAJIBHOMY U KOMIVIEKCHOMY 0CBO-
CHHIO TrCOPECYPCHOI0 NOTCHUHUAJIA HEAP

3HaTh

— METOJbl aHalu3a U MOJAEIUPO-
BaHUS  CIOXHBIX  (PU3MUYECKHX
IPOLIECCOB;

— METOJBI U MOAXO0JIbl K TEOPETH-
YECKOMY U 3KCIICPUMCHTAJIBHOMY
UCCIIEJOBAaHNIO, NIPUMEHSIEMBIE B
¢busrKe U pacrnpocTpaHsIOUINeCs
Ha JIpyrue o0JiacTh 3HaHUH.

Ilepevyens TeopeTHYECKHX BOMPOCOB K dk3ameny ( 1 cemecTp):

1. Kunemaruka mocrymnaTelbHOro JBUXeHUs. IloHsATHE pannyc-BeKTOpa, CKOPOCTH M YCKOPEHHMS.
Hauanpubie ycnoBus. [Ipsamas u oOpaTHas 3a1a4i MEXaHUKU.

2. JIBWxkeHHe MO OKPYKHOCTH. YTOJ MOBOPOTA, YIJIOBasi CKOPOCTh U YIioBoe yckopeHue. CBsi3b

YTJIOBBIX U IUHEHHBIX BETUYHH.

3. Kpusonuneiinoe nsmwxkenue. TaHreHumanibHoe W HOpMaibHOE yckopeHue. [lonHoe yckopeHue.

VYT01 MEeXIy CKOPOCTBHIO U YCKOPEHHUEM.

4. WuepuumanbHble cucTeMbl orcuera. [loHsaTue cuibl, Macchl U uMIyiabca. OCHOBHOW 3aKOH JIMHA-

MUKH [TOCTYNATEIbHOTO JIBU)KEHUSI.

5. MoMeHT uMmnyinbca U MOMEHT CHJIBI OTHOCHUTENIBHO TOYKH. OCHOBHOE ypaBHEHHE JAMHAMHKHU

BpAIaTeIbHOrO JBUKEHHSL.
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YCHUS
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6. Bpaienue Bokpyr HenoABUXKHON ocu. MoMeHT uHepuu. Pacuer MOMEHTOB MHEPLIMU MPOCTHIX
ten. Teopema llrelinepa.

7. 3aKkoHBl COXpaHEHMs B MEXaHMKe. 3aMKHyTas CHCTeMa. 3aKOHbl COXpPAHEHHUS MMITyJbCa U MO-
MEHTa UMITYJbCa.

8. Pabora u moutHOoCTh. KHHETHUECKAs SHEPIHsl TOCTYNATEILHOTO U BPALATEIbHOTO JBUKECHHUS.

9. KoncepBatuBHble cuibl. [loTeHimanpHas sHEprus. 3aKOH COXpPAHEHUs TOJTHON MEXaHWYEeCKON
JHEPIruu.

10. /JIBa cmocoba ommcaHUs B3aMMOJACUCTBHS. J[BIKEHHE YacTHIBI B OJHOMEPHOM CTallMOHAPHOM
nosie. CBA3b MEXAY CUJION U MOTEHUUATIbHON 3HEprueil.

11. T'apmonmueckue KonebaHus. AMIUTUTYIa, 4aCcTOTa, HadyanbHas ¢a3a. MaTemaTndeckuii u pusn-
YEeCKUI MasiTHUK. DHEPrusi TapMOHUYECKHUX KOJIeOaHui.

12. 3aryxaromue kojeOaHus. XapaKTePUCTHKH 3aTyXaHus. DHEPTUs 3aTYXaIOMUX KOJIeOaHHH.

13. OOmiee noHsATHE O BOJNHAX. XapaKTepUCTUKU Oeryiieil BoyiHbl. BonHOBOE ypaBHEHHE IUIOCKON
BOJIHBI.

14. Hanoxenue ynpyrux BoiH. Crosiuast BojaHa U ee ocobeHHocTH. KonebaHue HaTAHYTOH CTPYHBI.
15. Iocrynarel DiiHmTeHA. 3amenneHue BpeMeHu. JlopeHeBo cokpalieHue AauHbl. PengruBuct-
CKH€ MHBapuaHThl. IHTEpBaII.

16. PenstuBuctckuii uMnyibe. CBsI3b MacChl, SHEPTHH U UMITYJIbCA YaCTUIBI. JHEPTHS MOKOsI. 3aKO0-
HbI COXPAHEHUS NPU PEIATUBUCTCKUX CKOPOCTSX.

17. Maxkpocucrema. MUKpOCOCTOSIHUE M MaKpococTosiHue cucteMbl. Cratuctudeckuil moaxon. Ilo-
HATUE BEPOSATHOCTU U CPEAHEN BETNYHHBI.

18. ®yHKIMsA pacnpeneneHus ClydyaifHONH BEMUYMHBL. Pacripenenenne MOJIEKyYIN 1O MPOEKIUSIM CKO-
pOCTEN.

19. PacmpeneneHnne MOJIEKYN 1O MOIYJO cKopocTH. Hamboiee BeposiTHas, CpeiHss M CPEeTHEKBa/I-
paTH4Has CKOPOCTH.

20. Mopnenp wuaeanpbHOTO Ta3za. JlaBneHWe W TeMmmepaTypa C TOYKH 3pEHHS MOJEKYJSIPHO-
KMHETUYECKOW TEOpUHU. Y pPaBHEHUE COCTOSIHMSI HIEAIBHOTO Ta3a.

21. PacnpeneneHune MOJIEKYJ UICATBHOTO ra3a 10 BBICOTE B TI0JIE TshKeCTH 3emuid. bapomerprueckas
bopmyna.

22. TloHsATHe cTeneHel cBoOOIBI MOJIEKYIBI. TeopeMa 0 paBHOPACIIPEICICHIH SHEPTHH 110 CTCIICHSIM

37




CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS
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CBOOO/IBI.

23. BuytpeHHss sHeprus Kak (QpyHKIMS COCTOSIHUS CUCTEMBI. [lepBoe Havano TepMOJMHAMHUKH.

24. Pabota kak pyHkIus mpouecca. M3oxopuueckuit, n300apuuecKuii 1 U30TEPMUYECKUMA MTPOIIECCHI.
25. Tlonsarue TermnoeMKocTU. TeI0eMKOCTh IPU N30XOPUIECKOM B H300apuieckoM mpoueccax. [1o-
CTOsIHHasl afialaThl.

26. Anmabartuueckuii mporecc. [lepBoe Hayamo TepMOIMHAMHKH I aauabaTHYECKOro mpolecca.
Ypasuenue Ilyaccona.

27. Huxnmueckuii mponecc. Koagdumuent mone3Horo neicTus TeIUIoBoi MamuHbl. Bropoe Hada-
10 TepmoauHaMuku. @opmynuposku Kinaysuyca u KenbBuna.

28. IIpobrema HEOOPATUMOCTH TEIUIOBBIX MPOIIECCOB. DHTPOIHS CHCTEMBI U €€ CBoicTBa. Teopema
HepHucra.

29. OcHOBHOE ypaBHEHHE TEPMOJIMHAMHUKH. DHTPOIUS UACATHHOTO ra3a. MI3MeHeHue SHTPONUH Ipu
u3omnpoleccax.

30. [wukn Kapuo. Teopema Kapuo. TepmoaumHamuueckas mkana Temrneparyp. TpoitHas Todka BOJIBI
KaK perepHas TouKa.

31. Crarucruyeckuii Bec MakpococtossHust. CyTh HeoOpaTuMoCcTH. CTaTHCTHYECKHI CMBICT YHTPO-
nuu. Popmyna bonbumana.

32. I'paHHIBl MPUMEHUMOCTH MOJEIU HJCATBHOTO raza. YpaBHeHue Ban-nep-Baanbca. M3orepmbl
peanbHOro rasa.

33. Cuubl B3aMMOJICHCTBHS B TIPHpOIe. DIIeKTpocTaTuieckoe moiie. 3akon Kymona. HanmpsokeHHOCTh
JIEKTPOCTATUYECKOr o mouis. [IpuHIMNI cynepno3uum.

34. Cunoseie muHU. [T0TOK BEKTOpa HAMPSHKEHHOCTH AJIeKTpocTaTndeckoro moiist. Teopema [Maycca.
35. Iorenmman. Teopema O IMPKYJIALIUU BEKTOpa HAMPSIKEHHOCTH 3JEKTPOCTATHUECKOTO IOJIS.
CBs13b MEXTy HANIPSHKEHHOCTHIO U TIOTEHITHATIOM.

36. DnektpoemkocTh. KonpeHcaropel. CoenuHeHHME KOHJIIEHCATOPOB. JHEPrUsl  KOHJEHcaTopa.
OHeprus EKTPUIECKOro MOJIs.

37. Dnextpudeckuii Tok. [ImOoTHOCTE TOKa. YpaBHEHHE HEMPEpbIBHOCTH. 3akoH OMa B AuddepeHIu-
aTBHOM (opme.

38. ConpotusneHue npoBoJHUKOB. CTopoHHHUE cuitbl. 3akoH OMa B MHTErpalibHON (opme.

39. IpaBuna Kupxroda mis pacdera pa3BeTBICHHBIX mened. MomHocTh Toka. 3akoH JIKOyis-
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Jlenna.

40. Egunas mpupoja 3JIeKTPUYecKoro M MarHUTHOro mnoss. [lonme aBmwxkymierocs 3apsiaa. [IpuHmmmn
CYyNEepHO3UIIMU MarHUTHBIX Mojel. 3akoH buo-Caapa.

41. IloTok U HMPKYJISLIMS BEKTOpa MHIYKIUU MarHuTHoOro nosst. Teopema ["aycca u Teopema o uup-
KYJISILIAH.

42. Cuna Jlopenna. Cuia Ammepa.

43. 3akoH anekrpomarHuTHor uHaykuuu Dapazes. [Ipasuno Jlenna. BuxpeBoe anekTpuyeckoe mo-
je.

44. Slpnenue camMOMHAYKIMHU. WHIYKTUBHOCTh. DHEPrus KOHTypa C TOKOM. DHEPrus MarHUTHOTO
TOJIS.

45. DrexTpuueckoe noie B BemecTse. [lonspuzanus qusnexkTpuka. BekTop aneKkTpruueckoro cMenie-
Hus. J{usnexTpuyeckas NpOHUIIAEMOCTh BEIIECTBA.

46. MarHuTHOe nosie B BemecTBe. HamarunueHHocTs. HanmpskeHHOCTh MarHUTHOTO 1oJisi. MarHut-
Hasi IPOHUIIAeMOCTh BemiecTBa. GeppoMarHeTUKH.

IMepeuenn Bonpocos k 3a4ety (2 cemecTp):

1. Cucrema ypaBHeHUIl MakcBemna Kak 0000IIeHHE pPa3pO3HEHHBIX SBICHHUM SJEKTPUUYECTBA U

Marsetrusma. MaTtepuaiabHble ypaBHEHHUSI.
2. CsoiictBa ypaBHeHnit MakcBemna. [Ipenckasanue cymecTBOBaHUS JIEKTPOMAarHUTHBIX BOJH.
3. DrnexTpoMarHUTHbIE BOJIHBEL. BomHOBOe ypaBHeHMe. CBOICTBA AIIEKTPOMArHUTHBIX BOJTH.
4. Tlnockas >MeKTpOMarHUTHAsI BOJIHA U €€ OCHOBHBIE XapaKTEPUCTUKHU. DHEPTUS U UMITYJIbC DIIEK-
TPOMAarHUTHOW BOJIHBI.
5. EcrecTBeHHBIN W MONSIpU30BaHHBIA CBeT. CTeNeHb MONSpHU3AIMK JHHEHHO MOISPU30BAHHOTO
cBeTa. 3akoH Mautroca.
6. Ilomspuzarus mpu OTPAXKEHUH M TIPEIOMIICHUU CBETA HA TPaHUIIE pa3felia TUIJIeKTPUKOB. YTOI
Bbprocrepa. [IBoliHOE MTydenpenoMIICHHE.
7. CrocoObl monsipu3aIiu ecTecTBeHHOro cBeta. [Ipu3ma Hukoms. Bpamienue miockocTu nomispusa-
LMY CBETA MPU MPOXOKJICHUHU Yepe3 ONTUYECKH aKTUBHYIO CpENy.
8. IlIkana snekTpoMarHUTHBIX BOJTH. OCOOEHHOCTH ONTHYECKOro auamna3ona. [lokazaTtens mpeaom-
JICHUS CPEbl.
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9. Korepenrnsle BoiHbl. MHTEppepeHnns cBeToBbIX BOJH. CloXKeHHEe MHTEHCUBHOCTEH B Cilydae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJICOaHUH.

10. Ontuyeckas pa3HocTh xoia. CBA3b ONTUYECKOM Pa3HOCTHU XO/a JABYX BOJIH C Pa3sHOCTbIO (a3
MEX1y HUMH. Y CIOBUS MaKCUMyMa U MUHHUMYMa.

11. Cxema FOnra mis HaOmoneHus uatepdepeHuun. BpemMeHHas ¥ NMpOCTpaHCTBEHHAs KOTE€PEHT-
HOCTb.

12. Unrepdepenuus B TOHKUX mieHkax. Habmonenue kosery Hpl0TOHAa B OTpaskeHHOM M NPOXOs-
LIIEM CBETE.

13. SBnenue npudpakuuu. Audpakuus Openens u Opaynrodepa. [Ipuniun [oiirenca-dpenerns.

14. Nudpaxaus Openens Ha KpyriaoM orBepcTud. 3oHbl Openens. ['paduueckuii MeTo CloKeHUs
aMIUIATY .

15. Mudpaxmus Opaynrodepa Ha y3KOU MPAMOIMHEHHON mend. JJudpakunonHas pemerka Kak co-
BOKYITHOCTb KOHEYHOT'O YHCJIa LIENEH.

16. TerutoBoe w3mydenue Tena. 3akoH Credana-bonbrimana. 3akoH cmemnieHus Buaa. 'mmotesa
ITnanka.

17. ®ororddexr. 3akonsl CtoneroBa. Dopmyina IHHIITENHHA.

18. ®otonsl. JlaBnenue ceera. KopnyckynsspHO-BOIHOBOM Jyanu3Mm cBeTa.

19. Paccesinue poTtoHa Ha cBoOOIHOM dekTpoHe. Popmyna Komnrona.

20. BonnoBble cBoiicTBa yactull. [[nuHa BonmHBI ne bpoiid. DxcnepuMeHTanbHble TOATBEPKICHUS
rurnotessl e bpoitns.

21. Tpunuun HeonpeaeneHHocTH. CooTHoUIeHHe HeonpeaeneHHocTel ['elizen6epra. OcobeHHoCTH
rpolecca U3MEPEHUs B KBAHTOBOM MEXaHUKE.

22. ®usnyeckoe UCTOJIKOBaHUE BOJIH Je bpoiinsa. BonnoBas ¢yHkuusa u ee cBoiictBa. [lnoTHOCTH
BEPOSTHOCTH OOHAPY>KEHUS YACTULIBI.

23. OcHoBHas 33a/1a4a KBaHTOBOM MexaHukd. HecramuonapHoe u ctannoHapHoe ypaBHeHue HIpé-
JHTEepa.

24. Yactuma B OJHOMEpPHOM OECKOHEYHOH NpPSIMOYTOJIbHOM mNoTeHnManbHOH sMe. KBaHToBaHue
sHepruu. CoOCTBEHHBIE (DYHKIIUU COCTOSIHUS YAaCTHIIBL.

25. IIpoxoxeHue yacTUIbl Yepe3 MOTeHIUAIbHBINA 0apbep. TyHHEeNbHbIH 3P PeKT.

26. KBaHTOBBIN rapMOHHYECKUI OCIIHILIATOP.
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27. Ilnanerapnas monenb atoma. [loctynarel bopa. KBantoBanue snepruu Boopoaono1o0Ho# cu-
CTEMBI.

28. Uznydyenue BoAopoaonofo0HbIx cucteM. CriekTpalibHble cepuu aroma Bojopoja. O0obmeHHas
¢dbopmyna baasmepa.

29. CnekTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH MO3JH.

30. VYpaBuenue Ulpenunrepa mis aroma Bogopoaa. KBanroBanue MomeHnTta ummyinbca. [IpaBuia ot-
oopa.

31. Cnun snekTpoHa. KBaHTOBBIC YMCITa, OMUCHIBAIOIINE COCTOSIHHAE JICKTPOHA B arome. KpaTHoCTh
BBIPOKJEHUSA dHEepreTuueckux ypoHeu. [Ipunuun [Taynu.

32. IlpuHOMT TOXIECTBEHHOCTH OJMHAKOBBIX YacTHIl. bo3oHbI 1 ¢epmuonbl. KBaHTOBEIE pacmpee-
JICHUS.

33. CBobojanble 371eKTPOHBI B MeTaiuie. DHeprus @epmu. 30HHAsI TEOPHUS TBEPABIX Tell.

34. DneKTponpoBOJHOCTh METAJIOB M MOJYIIPOBOJAHUKOB. CBEPXIPOBOAMMOCTb.

35. SBnenme pagnoaktuBHOCTH. OCHOBHOM 3aKOH paJIMOAKTUBHOTO pacnaaa. [locTosHHas pacnajia.
Ilepuon nonypacnana.

36. CocTaB 1 XapakTepUCTUKU aTOMHOTO siipa. KanenbHas mozens. Pasmep u ciivH sipa.

37. Macca u 3Heprusi CBsi3M aTOMHOTO ]pa. 3aBUCUMOCTb Y/EIbHON SHEPrHsi CBA3M OT MacCOBOTO
yucia. O0osoYedHast MOJIETb Sapa.

38. SnepHble peakuuu. DHEprus peakuuu. Peakuuu neneHus u cuHTesa sjep.

39. PamgmoaktuBHBIE psiabl. OCHOBHBIC 3aKOHOMEPHOCTH O-M3ITydeHUs sjep. JyimHa cBOOOIHOTO
npobera o.-4acTull.

40. Tpu Buga B-pacnana. DHepreTuueckuit crnekrp B-yactui. Helitpuno.

41. OcobeHHOCTH y-u3iydeHus aaep. [Ipoxoxaenue y-KBaHTOB Yepe3 BEILIECTBO.

42. Kiaccuduranms dIeMeHTapHbIX YacTull. JlenToHbl. JISMTOHHBIN 3apsi.

Anponsl. baproHHbIi 3apsa. KBapkoBas MoJenb agpoHOB.

VYmers

— HCIIOJIb30BAaTh CIOXKHBIE (PU3H-
YEeCKUE MOJEIN AJIs1 ONMCAHUS

pEeAThHBIX MTPOIIECCOB, BEHIOMPATH
METO/Ibl NCCIIEI0OBAHUS, C TIOMO-

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3adaHUI
1 cemecTp
3aganme 1.Touka JBMKETCS B ILIOCKOCTH XOY IO 3aKOHY: x =-2t;y=4t(1—t). Halitn ypaBHenue

tpaekropuu Yy = f(X) u n300pa3uth ce rpaduuecKu; BEKTOp CKOPOCTH V U YCKOPCHHS B 3aBHCH-
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IO PUOOPOB U3MEPSITH PU3H-
YEeCKUE BEIIMYMHBI, IPOU3BOIANTH
00paboTKy dKCIIEPUMEHTAITBHBIX
JAaHHBIX, IPOBOIUTH AHATN3 T10-

JYYCHHBIX PE3yJIbTaTOB.

MOCTH OT BPEMEHH; MOMEHT BPEMEHH tg, B KOTOPBII BEKTOP YCKOPEHHS @ COCTaBJISIET YIroJl /4 C BEK-
TOPOM CKOPOCTH V . Orger: y=—x2—2x; V =-2i +4(1-2t)j, a=-8j, 10=0,75c.

3apanme 2. Teno BpamaeTcss BOKPYT HEMOABMKHOW OCH IO 3aKOHY ¢=2+4.t—2.t2. Haiitu: 1)
CpejiHee 3HaUYEHUE YIIIOBOH CKOPOCTH () 3a POMEXYTOK BPEMEHH OT t=0 /10 OCTaHOBKH; 2) yIIIOBYIO

CKOPOCTb TeJIa B MOMEHT BpeMenH t=0,25 ¢; 3) HopMaJIbHOE YCKOpPEHUE TOUYKH, HaxXOAsIIencs Ha pac-
CTOSIHUU | M OT OCH BpalIeHHs B TOT ke MOMEHT BpeMeHu. OTBet: 2paj/c; 3 pan/c; 9 M/,

3aganue 3. [llap maccoii m;=4Kr JBUKETCS CO CKOPOCTBhIO V=5 M/C M CTAJIKHBACTCS C MIapOM
Maccoil my =6 Kr, KOTOPBIHA ABMXKETCS €My HaBCTpEUy CO CKOPOCThI0 V=2 M/c. Ompenenure cKopo-
CTH IIAPOB IOCIIC yaapa. Yap CUUTaTh aOCOIOTHO YIIPYTUM, NMPSMBIM U IeHTpaibHbIM. OTBeT: 3,4
M/c, 3,6 m/c.

3anganue 4. Ban B Buje CIUIOMIHOTO MUIMHIPA Maccoid mi=10 Kr HacakeH Ha TOPU3OHTAIHHYIO
ocb. Ha nunuuap HaMOTaH MIHYp, K CBOOOJHOMY KOHITY KOTOPOTO MOJBEIIEHa TUPs Maccoil my=2
kr. C KakuM yCKOpeHHeM Oy/eT omycKaTbCsl TUps, €CJIM €€ MPeJoCTaBUTh camoi cebe? Otset: 2,8
m/c?,

3aganue S. OnpenenuTs NEPUO, YACTOTY U HadaJIbHYIO (pa3y KojseOaHUi TOUKH, ABUXKYIIEHCS
10 YPAaBHEHHUIO: x=4-sino(t+7) TOE ©=2,57 c'l, 1=0,4 c,A=0,02 M. KakoBa CKOpOCTh TOUKH B MOMEHT
Bpemenu 0,8 ¢. Otser: T=0,8c; v=1,25 c'l; V=0,157 m/c.

3apganme 6. Haiinure ams ra3000pa3HOro a3ora TeMIeparypy, MpH KOTOPOH CKOPOCTSAM MoJie-
kyn v = 300 M/c u v2 = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIE 3HAUYEHUS (YHKIHUU paCIpeesIeHHUs

Maxcemna f(V). Otser: 1 _ MY, =VY) _ a0

4kIn(V, /V,)
3aganue 7. MaeanbHblil 1ByXaTOMHBINA ra3 00beMOM 5 J1 U J1aBI€HUEM 10° Ia MU30XOPUYECKHU
Harpeiu, B pe3yJbTaTe Yero CpeHssd KHHETUUECKasl PHEPTHUs ero MoJieky yBenuuuiach ot 0,0796 »B
10 0,0923 5B. Ha ckoibKO Mpu 3TOM U3MEHUTHCS aBieHue raza? B nanpHenmeM ra3 n30TepMHUYECKH
pacipuiIn 10 HavyalbHOTO jAaBieHus. Omnpenenure o0beM rasza B KoHue nporecca. OTBeT: yBenu-
gutces Ha 0,16 Mlla; 5,8 1.
3ananme 8. Onpenenute K03()PUIMEHT TEIUIONPOBOAHOCTH A a30Ta, €CIIU KOAPPHUIMEHT AUHA-
MUYECKOM BSI3KOCTH 1 JUI Hero npu tex xe ycnoBusax paseH 10 mklla-c. OtBet: A=7,42 MB1/™M"K.

42




CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

3apanue 9. 12 1 a3oTa HAXOJATCSA B 3aKPBITOM cocyne oobemoM 2 11 npu temreparype 10°C.
[locne HarpeBaHus 1aBJIEHUE B COCYE CTAI0 EaBHO 10*Mm.pr.cT. Kakoe KONM4ecTBO Teruia Oblio co-
obmieHo razy npu HarpeBanuu? Otset: 4,1-10° k.

3aganue 10. Cmemanu Boxy maccoil mi=5kr npu temmeparype T1=280 K ¢ Bomoit maccoit
m,=8kr npu Temneparype T, =350 K. Haiitu: 1) remnepatypy 6 cmecu; 2) uamMenenue AS sHTponuu,
npoucxosniee npu cmemuBanand. Oteet: 323 K; 0,3 xx/K.

3aganue 11. Toyeunsie 3apsiabl q1=10 vHK1 u qp=-20 uKn HaxonsaTCcs B BO3/IyXe HA PacCTOSHUU
10 cMm npyr ot npyra. OnpenennTh HallpsHKEHHOCTh 1OJIs B TOUKE A, y/aJeHHOM Ha paccTosHuE 6 cM
OT MEepBOro U Ha 8 cM OT BTOporo. Kak u3MeHHUTCs MOTeHIMAIbHAS YHEPTUs B3aUMOJICHCTBUS 3apsi-
JIOB, €CIIM MEPEMECTUTh BTOPOM 3aps] B 3Ty Touky? Kakyro s 3TOro Hy»KHO COBEpILUTH padboTy?
Otser: 37,6 kB/m; 12 Mk /[x.

3aganue 12. Tpu mIockuxX BO3AYIIHBIX KOHJAEHcaTopa ¢ eMkocTsMu Ci1=1,5Mk®D, C;=7 MKD,
C3=2 Mx® coenrHEHBI MOCIEN0BATENLHO U IPUCOEINHEHBI K UCTOYHUKY TOKa. [Ipu 3TOM 3apsia BTO-
poro KoHJieHcaTopa paBeH 14- 10* Ko a) Haiitu suepruro stoit 6arapen. 6) He oTkiouas uctouHuka
TOKa OT OaTapeu KOHJEHCATOPOB, Pa3[BUTAIOT IIACTUHBI TPETHETO KOHJEHCATOPA, YBEIUYNBAs pac-
CTOSTHUE MEXIy HUMHU B 2 pa3a. Haiitu usmenenue eMKocTH U 3apsiga 6arapeu. Oteet: 490 mJIx, 0,21
MKD, 0,4 MK

3aganue 13. /[Ba anementa (€1 = 1,2 B, r1 = 0,1 Om, €, = 0,9 B, 1, = 0,3 OM) coeTnHEHBI OHO-
“MeHHbIMU nomtocamu. ConpoTtuBieHue R coennHurensHbix npoBoAoB paBHO 0,2 OMm. Onpeaenutsb
CUJIy TOKa B Ilenu | W pa3HOCTh MOTEHIIMAIOB Ha 3aXHMax Kaxaoro ucrounuka. Otser: 0,5 A; 1,15
B; 1,05 B.

3ananue 14. Kpyrosoii Butok paamycom R=15,0 cM pacmonoxeH OTHOCUTEIBHO OECKOHEUHO
JUIMHHOTO MPOBOJIA TaK, YTO €ro IJIOCKOCTh MapajuielibHa mpoBoay. [lepneHaukymnsap, BOCCTaHOBIEH-
HBbI Ha IPOBOJ U3 LIEHTpa BUTKA, ABIISETCS HOPMaJbIO K MJIOCKOCTH BUTKAa. Cujla TOKa B MPOBOJIE
[1=5A, cuna Toka B Butke Toku I[,=1A. PaccrosiHue oT nieHTpa Butka A0 nposoja d=20 cm. Ompene-
JINTE€ MarHUTHYIO MHAYKIUIO B lIeHTpe BUTKa. OTBeT: Bo=06,5MK 1.

3ananme 15. [IpoBoasmuii MIOCKUN KOHTYp, UMEIOLINHI hopMy OKpYy)HOCTH paauyca r = 0,05
M TIOMEIIEH B OJTHOPOTHOE MAarHUTHOE TOJI€ TaK, YTO JUHUU MAarHUTHOW MHIYKIIMH TTOJISl HAIlPaBJICHBI
MEePHIEHIUKYISIPHO TUIOCKOCTU KOHTypa. ComnportuBienre KoHtypa R = 5 OM. MaruutHast uHIyKUus
MeHnsietcst o 3akoHy B = kt, rme k = 0,2 Tn/c. Onpenenurte: a) 3.1.C. UHAYKIIMH, BO3HUKAONIYIO B
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3TOM KOHTYpE; 0) CHIIy MHHIYKIIMOHHOTO TOKA; B) 3apsj, KOTOPHIN MPOTEUET 10 KOHTYPY 3a MepBbIC 5
cexkyHa usamenenus noius. Oteer: 1,6 mB; 0,3 MA; 1,6 MK

3ananue 16. Karymka HaMoTaHa MeIHBIM TTPOBOJIOM AuameTpoM d=0,2 MM ¢ o0IIel JITHHON
=314 M u umeer unaykTHBHOCTH L=0,5 I'H. Onpene/inTh CONPOTHBICHNUE KATYIIKU: 1) B LIENH IO-
CTOSIHHOTO TOKa; 2) B LIeNH repeMeHHoro Toka ¢ yacroroit v=50 I'i. Oteer: R=160 OM; R=224 OmM.

2 cemecTp

3aganue 17. B oneite FOHra crexisiHHasi MIacCTUHKA TOJIIIMHOM B 2 CM IOMEIIAETCS HA MYTH
OJTHOT'O M3 MHTEepEpUPYIOIIMX JTydyel MeprneHIUKYIspHO Jydy. Ha CKOJbKO MOTYT OTJIMYAThCS APYT
OT Jpyra 3HAuYeHUs IOKa3zaTess MPEJIOMIIEHUS B Pa3jIMYHbIX MECTax IUIACTUHKH, YTOObI U3MEHEHUE
Pa3HOCTH X0/1a OT 3TOH HEOAHOPOIHOCTH He mpeBbImaio 1 Mkm? OtBeT: A<n=5- 10,

3aganue 18. [Tydok Genmoro cBera majaeT HOPMAIBHO K TTOBEPXHOCTH CTEKIISTHHOM ITJIACTHHKHU
tomuuHoi d=0,5 MKM, Haxonsmielcs B Bo3ayxe. [lokazarens npenomienus crekiaa n=1,5. B pe3ynb-
TaTe UHTEP(EPEHIIMY UHTEHCUBHOCTh HEKOTOPBIX BOJIH, IJIMHBI KOTOPBIX JIEXKAT B Mpeesax BUAUMO-
ro crnekrpa (ot 400 no 700 HM), ycunuBaercs npu oTpaxkeHuu. OnpenenuTe JUIMHBL 3TUX BOJIH. OT-
BeT: 0,6 MkMm4 0,43 MKM.

3apganme 19. ITnockas BonaHa (A=0,5MKM) MagaeT HOpMAILHO HA TUadparmy ¢ KpyribM OTBEp-
ctuem auamerpoM 1,0 cm. Ha kakom paccTossHUM OT OTBEPCTHSI Ha €r0 OCH JI0JHKHA HAXOJUTHCS TOY-
Ka Ha0JIo/1eHus1, 4TOOBI OTBEpCTHE OTKphIBalO: 1) oaHy 300y dpenento; 2) ase 30HbI Openensa? Ot-
Bet: 50; 25 M.

3ananne 20. Haiftu HanOonpmii MOPAIOK CIIEKTpa s XKEATON JIMHUU HATPUS C JUIMHOU BOJI-
Hbl A=589 HM, eciu nocTosiHHAsE AUPpakiOHHONW pemeTku d=2MkM. CKOJBKO BCEro MakCUMYMOB
naet sta pemterka? [log kakum yriaom ¢ HaOmonaeTcs nocnennuii Makcumym? OtBert: 3; 7, 62°.

3aganme 21. /[Ba monsipuzaTopa PacHOIOKEHBI TaK, YTO Yroid MEXAY HX IUIOCKOCTSIMHU
IIPOIYCKaHUs paBeH 25°, Onpenenurts, BO CKOJBKO pa3 YMEHBUIMTCS MHTEHCUBHOCTb €CTECTBEHHOTO
CBETa MpU MPOXOXKIAeHUU: 1) depe3 oamH (MEpBBIN) mMossipu3aTop, 2) Yepe3 oba Mmojspusatopa.
Koadduuuent normnomenus ceera B nosisgpusatope pasex 0,08. Orser: 2,17; 2,88.

3aganue 22. UepHoe Teno mMeer temreparypy 3 kK. Ilpu oxmakaeHuu Teia JJIMHA BOJHBI,
MPUXOJAIIASACT HAa MaKCUMYM H3JIy4aTelbHOM CIIOCOOHOCTH, M3MEHMIach Ha 8 MkM. Jlo Kakoif
Temneparypsl oxyaguiock Teno? Oreer: 323K.
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3aganue 23. Y3KHil My40K MOHOXPOMAaTHYECKOIO PEHTIEHOBCKOTO M3JIyueHHUs MaJaeT Ha pac-
cenBarollee BeuecTBo. [Ipu 3ToM jiHA BOJIHBI M3JIYyYEHHS, PACCESIHHOTO IO YIJIaMU 60° u 120°,
OTJIMYAIOTCS IpYT OT Apyra B 2 paza. CuuTasi, 4TO paccessHue MPOUCXOIUT Ha CBOOOIHBIX DJIEKTPO-
Hax, HAalTH JUIMHY BOJIHBI Najatoniero uanydenus. Oteert: 1,2 nm.

3aganue 24. Kpachas rpanuma Qortosaddexra ma8 HEKOTOporo metaiia paBHa 275 HM.
Haiitu: 1) paboty BbIXoAa 3JI€KTpPOHA M3 3TOr0 META/UIA, 2) MAaKCUMaJIbHYIO CKOPOCTb 3JIEKTPOHOB,
BBIPBIBAEMBIX W3 3TOTO METaJUla CBETOM C UIMHOM BoyH 180 HM, 3) MakCHMalIbHYI0O KUHETHUECKYIO
SHEPTHIO ITUX AJIEKTPOHOB. OTBeT: 4,525B; 9,1-105 m/c; 2,383B.

3apanue 25. DnexkTpoH obnagaer kuHeTHueckou sHeprueit 30 sB. Onpenenuts nebponseB-
CKYIO JUIMHY BOJIHBI 3JIEKTpOHA. BO CKOJIBKO pa3 M3MEHHUTCS 3Ta JUIMHA BOJIHBI, €CJIM KMHETUYECKas
sHeprus yMenbiutcesa Ha 20%? OtBer: 2,2'10'1 Mm; 1,12,

3aganue 26. [Ipu IBUMKEHUU YaCTUIBI BJIOJIb OCH X CKOPOCTh €€ MOKET OBITh OIpelesieHa C
TOYHOCTBIO (omMOKoif) 0 1 cm/c. HaliTu HeonpeneneHHOCTh KOOPAMHATHI, €CJIM YacTULEH SBIIeTCS:
1) aektpoH, 2) mpoburka maccoii 0,1r. Otser: 0,01m; 10%m.

3apganme 27. Yactuia HaxouTCsl B OECKOHEYHO ITyOOKOM OJTHOMEPHOM MOTEHIUATBbHONW UMes
MUHUMAaJbHYIO SHepruto. KakoBa BeposATHOCTH OOHApYKEHUS YacTULBl B cpenHel TpeTu siMbl? OT-
BeT: 0,609.

3aganue 28. OnpenenuTs AITMHY BOJHBI, COOTBETCTBYIONIYIO TpEeThel HUU cepun bambmepa:
1) B cniextpe nznydenuu Bogoposa, 2) B crnekrpe nznydenus nona reiaus. Otsetr: 434uM, 1098M.

3aganue 29. Onpeenure Nepuo Moaypaciaga i Ha4albHyK0 aKTHBHOCTb BUCMYTa 5B , €CITH

W3BECTHO, YTO BUCMYT Maccoii M = 1 r, BeiOpackiBaet 4,58 10" S —yactun 3a 1 cekynay. Bo ckonbko
pa3 U3MEHUTCA aKTUBHOCTH 32 Mecal? OTBeT: 5 cyTok; 64 paza.

3aganue 30. SAnpo Oepwnusa-7 f-paguoakTuBHO 1Mo cxeme K-3axBara. 3amucarh peakmuro. Ka-
KM€ YaCTHIIBI TIPU 3TOM 00pa30BaUCh?

3ananue 31. Boruucnuts B a.e.M. Maccy g1pa '°C, y KOTOPOT'O SHEPTrHsl CBSA3U Ha OJUH HYKIIOH
paBHO 6,04 M>B. Otser: 10,0135 a.e.m.

3ananue 32. ConHevyHas MOCTOSTHHAS [T 3eMITH (JHEPTHSI COIHEYHOTO U3ITy4eHUs, A Ial0IIero
B €IMHUITY BPEMEHHU Ha ANHUITY TIJIOMIAIM B MEPIICHIUKYIISIPHOM HarnpasiieHnn) pasHa 1370
Jox/cM?. Onupasich Ha 3Ty BEJIMUMHY, HAIUTE, CKOJIBKO 110 MAcce BOAOPO/IA BHITOPAET €KECEKYHIHO

45




CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

BHYTPH COJIHIIA, €CIIM U3BECTHO, YTO HCTOYHUKOM YHEPTHH COJHIIA SABIISICTCS CUHTE3 YETBIPEX Sep
BOJIOpoJia ¢ oOpa3oBanueM sipa renusi-4. Oreet: 630 miH.T/C.

Bnanets

— HaBBIKaMHU Pa0OTHI C HIMPOKUM
Kpyrom (pusudeckux mpuOopoB U
000pyI0BaHus;

— METOJIaMH TIPOBEACHHUS (PH3H-
YeCKUX M3MEpPEHUH, pacuera Be-
JIMYHH, aHAJIN3a TTOJTYIeHHBIX
JIAHHBIX M HaBBIKAMU ILTAHUPO-
BaHUs UCCJICIOBATEIILCKOTO TIPO-
ecca.

IIpumepHbIii IEpevYeHb BONPOCOB U 3aJaHUI 110 JIA00PATOPHBLIM padoTam
1 cemecTp

Ne 1 «[IpumeHeHHEe 3aKOHOB COXpAaHEHHUS JIJIs OIIPeIeJICHHsI CKOPOCTH MOJIeTa MY

7. llpuBenuTe nmpuMepbl CUJI, JAIOLIUX pa3Hble BUJIbI MOTEHIMAIbHON 3Hepruu. Kakue u3 HUX npu-
CYTCTBYIOT B JlaHHOM paboTe? M300pa3ute cxemy 3KCIEpUMEHTAIbHON YCTAHOBKH M YKa)XKUTE Ha
HEeH CHUJIbI, JEHCTBYIOIME HAa BCE TEJA, BXOJSALINE B CHCTEMY, B KayK/Jblii MOMEHT BPEMEHHU.

8. Kakue BenmMYMHBI UMENU KUHETUYECKasl U MOTEHIMAIbHAS YHEPTUsl CHCTEMBI «ITyJsi+MasTHUK» B
pasnuuHble MOMEHTHI omnbITa? I[IpencTaBpTe cXeMy M3MEHEHUS KUHETHMUYECKON M MOTEHLHAIbHOU
SHEPTUU CUCTEMBI.

9. Jlns xakuX MOMEHTOB BPEMEHH B JAHHOM JKCIIEPHUMEHTE MOKHO MPUMEHSTH 3aKOH COXPaHEHHUS
MEXaHMYECKON HEPIHH, a JUIs KaKUX HeNb3s U moueMy? Cxema.

10. lns KakMX MOMEHTOB BPEMEHHU B JTAHHOM IKCIEPHUMEHTE MOYKHO MPHUMEHSTh 3aKOH COXPAHEHUS
HMITYJIbCA, a Ul KaKuX Hemb3d U nouemy? Cxema

11.Vicnonb3yst 3aKOHBI COXpaHEHUs MOay4duTe GOpMysy JIJIsS pacdyeTra CKOPOCTH ToJieTa MyJd B JIaH-
HOM pabore.

12.Kak npou3BoanTcsi 00paboTKa IKCIIEPIMEHTAIBHBIX JTaHHBIX B TaHHOH padoTe. Kak onpenensiercs
JIOBEPUTENIBHBIN MHTEPBAJI CKOPOCTU U CPEAHSISI KBaJpaTUUYECKasl IMOIPEHIHOCTh OTKIOHEHUS Ma-
ATHUKA?

Ne 4 «MccnenoBanne BpamaTeapHOTO ABUKEHUS TBEPAOTO TeJla BOKPYT HETIOJABUKHON OCH»

2. KakoB xapakTep 3aBUCHMOCTH MOMEHTa MHEPLIMH OT PACCTOSHHS, Ha KOTOPOM HaXOJIUTCS TEJIO OT
ocu Bpamenusi? B nannoii padote. [TocTpoiiTe rpaduk 3TOM 3aBUCUMOCTH.

7. Kak skcriepuMeHTaIbHO OIpeaessieTCsl MOMEHT UHEPIMU Tella B TaHHOH JlabopaTopHOi pabore?

8. Kaxkwe 3akOHBI COXPAaHEHUS MPUMEHSIOTCS JIJIs BBIBOAA pacueTHBIX hopmyn? [Tomyunre dpopmymy
JUIs pacuyeTa MOMEHTA MHEPLIUU MasiTHUKA.
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

10.

11.

12.

KaxoBa 3aBUCMMOCTB YTJIOBOI'O YCKOPEHUS T€la OT MOMEHTA IIPUIIOKEHHBIX K HEMY CHJI 1 MOMEH-
ta uaepuuu tena? [locrpoiite rpaduk faHHON 3aBUCIMOCTH

Kak Ha masTHuke OGepOeka MOTyT OBbITh ONpEAETICHbI YIJIOBOE YCKOPEHHUE, MOMEHT JIeHCTBYIO-
IIUX CHJI U MOMEHT uHepuuun?

Kak B manHOl paboTe paccUnUTHIBAETCS MOIPEIIHOCTh ONPEAEICHNUs MOMEHTa MHEPLIMU TeJla OTHO-
CUTEJIHO MPOU3BOJILHOM OCH BpalCHUs?

[TpoaeMoHCTpUpPYHTE BO3MOXKHOCTD IpuMeHeHust cpensl Microsoft Excel (wnm npyroii cpensr) ms
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 5 «Onpenenenne xapakTepUCTHK 3aTyXarOUUX KOJIeOaHU (PU3NIECKOTO MAITHUKAY

8.

9.

10.
11.

12.

13.
14.

[Touemy koneOaHusl MasTHUKA B JaHHOM paboTe OyayT 3aTyXaroIlMMH, Jake MPHU BBHIKIIOUEHHOM
AJIeKTpOMaruure?

3anuIuTe ypaBHEHHs 3aTyXaloIUX U HE3aTyXalolUX KoleOaHul, CpaBHUTE HX.

Kak ammunTyna 3atyxaronmx KojeOaHuil 3aBHCUT OT BPEMEHHU U OT YHUClia KojieOaHuit?

KakoB ¢u3uueckuil cMbICI BETMYMH NMPUMEHUTENIBHO K JIAHHOW paboTe: HavajbHas aMIUTUTYAA
KoJiebaHuH, HayasibHas ¢aza KoyieOaHU, KpyroBasl 4acToTa KojaebaHuil, mepuoj KojedaHuu, Ko-
3G GUIMEHT 3aTyXaHUs, BpeMs pejlakcaluy, JorapupMUUecKuil TeKpeMeHT 3aTyXaHus, JoOpoT-
HocTh. Kak oHu MeHstoTcst ¢ poctom U?

Kak MeHsI0TCS XapaKTepUCTHKHM 3aTyXaloUIMX KoyieOaHWH HadajbHas aMIUINTyJa KoJjeOaHUil,
HayanpHas (aza KojaeOaHMU, KpyroBas yacToTa KoseOaHui, mepuon kojieOaHuM, kKo3p@uuueHt
3aTyxaHMs, BpeMs pelakcaliM, JIOTapu(pMHUUYECKH NeKpEeMEeHT 3aTyXaHHs, JOOPOTHOCTb €CIH
OJIMH U3 MTapaMeTPOB JaHHOTO (u3uyeckoro Masitiuka: |, m, L, K yBenuuurcst (Jinb0 yMEHBIIUT-
cs1) Ipu (PUKCUPOBAHHBIX 3HAYEHUSAX OCTABIIMXCS?

Jlig yero, B naHHOM padoTe, rpaduKu cTpoAT B JorapupmMuyeckommaciutade?
[TponemMoHCTpUpY#iTE BO3MOKHOCTH puMeHeHus cpeabl Microsoft Excel (wmm npyroii cpenbr) mst
00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 11 «M3ydeHne cTaTUCTHYECKUX 3aKOHOMEPHOCTEN)

5. KakoBo pacipeacicHuc I[pO6I/I o s4YelKaM Ha JOCKe l'anprona? Kakoe pacnpeaciicCHuce aHajio-

rU4HO faHHomy B MKT?
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

6. KakoBo pacnpenenieHre 3JIEKTPOHOB 10 MOIYIIIO CKOPOCTH B JAaHHOH padore? UTO MpoHCXOauT

IPY M3MEHEHUU HaNPsHKCHUs HaKasia?

Kakwue craTucTuueckre MeTo bl IPUMEHSIIOTCS B IaHHOH padote?

8. IlpoaeMoHCTpUpYHTE BO3MOXHOCTh THpuMeHeHus: cpeasl Microsoft Excel (wmm npyroit cpemsi)
1151 00paOOTKHU IKCIIEPUMEHTAJIBHBIX JaHHBIX.

~

Ne 14 «Onpenenenue nokasareins aauadatel MeTo oM Kinemana u Jlezopmay

6. OOBsCHUTE X0/ YKCIIEPUMEHTA U PE3y/IbTAaThl pacyera.

7. HazoBuTe mpoliecchl, MPOUCXOAIIME C Ta30M, B X0JIe SKCIIEPUMEHTa M U300pa3uTe ux rpadude-

CKH.

3anuiuTe ypaBHeHHs IS BBIBOAA (POPMYJIbI TOKa3aTess aquadarsl.

9. TlpoaeMoHCTpUpYTE BO3MOXKHOCTH TpuMeHeHus cpensl Microsoft Excel (wmu npyroit cpembi)
JUTsE 00pabOTKH SKCTIEPUMEHTATBHBIX TaHHBIX.

10. Kak B 1aHHO# pab0Te MUHUMH3UPYETCS MTOTPEITHOCTh SKCIIEPUMEHTAIBHBIX TAHHBIX ?

o

Ne 21 «MccnenoBanne 31€KTPOCTaTHYECKOTO MOJISL ¢ TIOMOIIBIO 30HIA»

5. UYro Takoe HanpsHKEHHOCTH AeKTpudeckoro nois? Kak rpaduuecku npeacTaBuTh pacnpeaesieHue
HaIpsLDKEHHOCTH B Pa3HbIX TOYKAX 3JEKTPUUECKOro MoJisl B JaHHOM pabore?

6. UYro Takoe moTeHLMan 3neKkTpocTaTnyeckoro nosA? Kak rpaduyecku mpenctaBUTh pacrnpesaese-
HUE TIOTEHI[MAJIa B Pa3HbIX TOYKAX 3JIEKTPUUECKOTO MO B TaHHOU padoTe?

7. UYemy paBHa pa0oTa 10 MepeMeIIeHUIo 3apsa BA0Ib SKBUIIOTEHIIMATIbHON MOBEPXHOCTH U MO 3a-
MKHYTOMY KOHTYPY, OTpPaHHYEHHOMY Y9aCTKaMH CHJIOBBIX M JKBUIOTCHIIMAIBHBIX JTUHHUNA? BbI-
YUCIUTE PadoTy MO MEPEMEIIEHHUIO 3aps/ia 10 3aJaHHON TPACKTOPHH.

8. Kak m3MeHHTCS KapTHUHA CHIIOBBIX M SKBUIIOTEHIMAIBHBIX JIMHAN TIPU YBETHUCHUH (YMEHBIIICHHH)
HaMPSHKEHHOCTH MEXKIY dJIEKTPOAaMu?

Ne 24 «Pacmmpenue npezaena U3MEepeHHsI aMIIEPMETPA IOCTOSTHHOTO TOKa»

8. KakoB mpuHIHIT IEHCTBHS 3JIEKTPOM3MEPUTEIHHBIX MPUOOPOB MAarHUTODJIEKTPUIECKOTO H DIICK-
TPOMAarHUTHOTO TUIIA, IPUMEHSIEMbI B JTaHHOH paboTe?

9. Yro Ha3BIBAIOT TOKOM ITOJIHOTO OTKJIOHEHHS M HAINPSDKEHHEM TIOJHOTO OTKIIOHEHUS DIIEKTPOU3Me-
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

10.

11.

12.

13.

14.

pUTETBHOTO TprudOpa’?

Kakum 00pa3oM BKITIOYAOT aMIIEPMETP U BOJIBTMETP B JIEKTPUUCCKYIO IETIh Il U3MEPEHUS TOKa
u HanpspkeHusi? [IpoaeMOHCTpUpyHTE HAaBBIKM BKJIIOYCHHUS 3TUX MPHUOOPOB B DIIEKTPHUYECKYIO
LETb.

UYro Takoe myHT? [y uero u kak oH ucnoib3yercs? [IpogeMoHCTpUpyHTE UCTIONB30BAHUE TIIYH-
Ta.

UYro Takoe nob6aBoyHOE conpoTuBiieHre? [[is yero u kak oHO ucnoib3yercs? [IpomeMoHCTpupyii-
T€ UCIIOJIb30BaHHUE JOOABOYHOTO COTIPOTHUBIICHHUS.

[TpomeMOHCTpUPYHTE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wim mpyroii cpeibr) asist
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

Kak B n1anHO# paboTe MUHUMHU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JaHHBIX ?

Ne 28 «Ompenenenne MHAYKTUBHOCTH KaTYIIKM M MarHUTHOM HPOHMLAEMOCTH (eppoMarHUTHOTIO
TeJa»

5.

Kakue npubopbl NpUMEHSITUCh B JTaHHON paboTe /I onpeAesus napaMeTpoB NOCTOSHHOTO U Te-
PEMEHHOI0 TOKa?

6. Iomyuure dopmyiy s pacyeTa MOJHOIO COMPOTUBICHUS 1IN EPEMEHHOT0 TOKa, HCIIOJIb3ye-
MOl B TaHHOM paboTe (WK MpeACTaBIEHHON MPenoaBaTesieM).

7. Kak ompezensiiach MHIYKTUBHOCTh KaTyIIKM B JaHHOW pabote? KakuMm emie crnocoboM MOXKHO
OTIPENIeIUTh HHTYKTUBHOCTB?

8. TlpomemMoHCTpHpYiiTEe BOZMOXKHOCTD prMeHeHus cpeapl Microsoft Excel (wmu apyroii cpenpr) amst
00pabOTKH IKCIIEPUMEHTATBHBIX JTaHHBIX.

2 cemecTp

Ne 32 «Onpenenenne paanyca KpUBU3HBI JIMH3BI U MOJIOCHI MPOMYCKAHUS CBETO(UIBTPA C TTOMOIIBIO
koser HeroToHay»

S.
6.
7.

Kak o0bscusercs nossiieaue konerl Hprorona?
[Tonyuure dhopMyIbl 715 pacyeTa painycoB TEMHBIX U CBETJIBIX Kosen HpioToHa.
[Tonyuute dhopmyny s onpeiesIeHUs] paanyca KPUBU3HBI JIMH3BI.
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KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

8. Kak B nanHoi paboTe MUHUMHU3HUPYETCS OTPEIIHOCTD SKCIIEPUMEHTABHBIX JAHHBIX ?

Ne 34 «OnpeneneHue AJIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK TU(PPAKITMOHHON PEIIECTKI

5. KakoBbl mapaMeTpbl U XapaKTEePUCTUKH TU(PPAKIMOHHON PEIICTKH, TIPUMEHSIEMOMN B IKCIICPUMCH-
Te?

6. Tlomyuure Gpopmyiry aisi ONpeaeIICHUs UTHHBI CBETOBOM BOJHBI MPU AUPPAKINK Ha TU(PPAKIIHOH-
HOM peIIeTKE.

7. KakoBo mpakTU4ecKoe MPUMEHEHHE TUPPAKITHOHHBIX PEIIECTOK?

8. Kak B nanHo#i paboTe MUHUMU3UPYETCS MOTPEUTHOCTD HKCIIEPUMEHTATBHBIX TaHHBIX ?

Ne 35 «Onpenenenne KOHIEHTPALUU PACTBOPOB caxapa U MIOCTOSHHOM BPALLCHUS»

5. Ha ocHoBe Kakoro siBleHUsl OIpeleisieTcss KOHIEHTpalusl pacTBOpa caxapa B JaHHOM 3KCIEpHU-
MeHTE?

6. IlosicHUTE yCTPOWCTBO M MPUHIIMIT ACHCTBUS PU3Mbl Hukomst

7. TlosicHUTE yCTPOWCTBO M MPUHIIMII ASUCTBUS MOJYyTEHEBOTO CaXapuMeTpa

8. Kak B manHOi1 paboTe MUHUMU3HPYETCS MOTPEITHOCTH SKCIIEPUMEHTAIBHBIX JaHHBIX ?

Ne 36 «CHsTHE BONBTAMIIEPHBIX XapaKTEPUCTUK (OTOAIEMEHTA U ONpPEESIEHUEe €ro YyBCTBUTEIbHO-

CTH»

6. IlpoanamusupyiiTe oJydeHHBIC B TabopaTopHOi padote BAX

7. Kak onpenensercsa nocrosHHas [lnaHka B JTaHHOM 3KcriepuMeHTe?

8. Kak B manHOi1 paboTe MUHUMHU3HPYETCS MOTPEITHOCTh SKCIIEPUMEHTAIBHBIX JaHHBIX ?

9. Kak B 1aHHO# paboTe pacCUUTHIBAETCS MOTPEIIHOCTD ONpeaesieH s MoCcTossHHOM [Inanka?

10. TIpogeMoHCTpHpYHTE BO3MOKHOCTh puMeHeHust cpezbl Microsoft Excel (vam apyroit cpembr) as
00pabOTKH IKCIIEPUMEHTAIIBHBIX JIAHHBIX.

Ne 41 «MccnenoBanue Bo30yX/I€HUSI aTOMOB T'a3ay»

5. OOBsAcHUTE NPUHIUI OIpeieleHHs BO30YKIEHHBIX COCTOSIHUIM aTOMOB ra3a B SKCIIepUMeHTe?

6. IlosicHuTe MPUHIKIT PaOOTHI HIEKTPOHHOH JIaMITbI

7. B kakoM nuamna3zoHe 3JeKTPOMAarHUTHBIX BOJH JIEKUT MU3JIydeHHE BO30Y)KJIEHHBIX aTOMOB MapoB
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[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

pTYTH U 11I0YeMY?
8. Kak B JaHHOM 3KCIIEpHMEHTE OIpPEeIseTCsl 00JIACTh JIOKAIN3AIKH AJIEKTPOHA M KaK MOJyYeHHbIE
JTAaHHBIE COTJIACYIOTCS C TEOPETUYECKUMHU MPEANOChUIKaMu?

Ne 42 ((OHpe,I[eJ'IeHI/Ie T'JIaBHBIX KBAHTOBBIX YHCCJI BOS6y>K,I[eHHbIX COCTOSIHMM aToMa BOAOpOaAa»

5. TlosicHUTE YyCTPOWCTBO M MPUHIIMIT PAOOTHI CEKTPOCKOIIA, UCIIOIB3yEMOT0 B JaHHOU paboTe

6. Ilomyunte GOpMyiy Ui ONpPEACIMHHS TJIaBHBIX KBAHTOBBIX YHCEN BO30YXKICHHBIX COCTOSHUIA
aToMa BOJIOPOJIA U JIPYTHX BOJOPOIOIIOJOOHBIX aTOMOB

7. Uro Ha3bIBaeTCs rPpaJyupOBOYHBIM Ipadurom?

8. TlpomemoHcTpUpYiiTE BO3MOXKHOCTh IpuMeHeHus cpenbl Microsoft Excel (wim nmpyroii cpebr) st

O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JTaHHBIX

Ne 51 «M3yuenune 3akoOHOMEpPHOCTEN Gi-pacraiar»

6. UYro Takoe aKTUBHOCTH PAJMOAKTHBHOTO 2JIEMEHTA, €€ BHIYHCICHNE U SMHUIIBI H3MEPECHUS.

7. B uem cocrourt 3akoH ['eifrepa - Herromna?

8. Kak oneHuTh 3HEPTHIO 0 - YACTUIIBI?

9. VYcrpoiicTBo 1 npuHIMI paboThl cueTdrka I'elirepa-Mrosiepa.

10. TIpogeMoHCTpHpYITE BO3MOKHOCTh TpuMeHeHust cpezbl Microsoft Excel (vim apyroit cpempr) s
00pabOTKH IKCIIEPUMEHTAJIbHBIX TaHHBIX

Ne 53 «Ompenenenne MakcUManbHON SHEPTUU (-yacTUI] U UISHTU(UKANUS PAJNOAKTUBHBIX Tpera-

paToB»

5. Kakue n3BecTHHI pa3HOBHIHOCTH OeTa-pacnaga? Kakas U3 HUX HCCIIEAyeTcsl B JAHHOM JKCIIepH-
MeHTe?

6. B xakux auama3oHax HaXOIATCs NMEPHO/bI MOTypaciaja u SHepruu OeTa- pacraaa IpUpPOTHBIX
PaguOHYKINIOB?

7. KakoBbI OCHOBHBIE OCOOCHHOCTH B3aMMOJICHCTBHS O€Ta-4aCTHIl C BEIECTBOM?

[TponeMoHCTpUpPYITE BO3MOKHOCTD TpuMeHeHwus cpeibl Microsoft Excel (wmu mpyroi cpens) mis

00pabOTKH IKCIIEPUMEHTAILHBIX JaHHBIX.
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0) Ilopsinok mpoBeneHHs] MPOMEKYTOYHOH aTTeCTALMH, MOKAa3aTeJlH W KPHTEPHH
OLICHUBAHUS:

[TpomexxyTouHasi aTtecTanus 1Mo AucHUIUIMHE «Du3KKa» BKIOYAET TEOPETUYESCKHE BO-
IPOCHI, MO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHHUS OOYYAIOIIMMHUCS 3HAHWU, U MPAKTHUYCCKUE
3aJ[aHUs, BBISBIISIONINE CTEIICHb CHOPMUPOBAHHOCTH YMEHHH U BIIAJICHHUH, TPOBOJUTCS B (pOpMe
sk3amena (1 cemectp) u B popme 3auera (2 cemecTp).

DK3aMeH 1O JaHHOHM MUCHHUIUIMHE TPOBOJHUTCS B YCTHOW (hopMe MO 3K3aMEHAIMOHHBIM
OusieTaM, KakJIplii M3 KOTOPBIX BKJIOYACT 2 TEOPETUYCCKHUX BOIPOCA U OJHO MPAKTHYECKOE 3a-
naHue (3amaqy).

Ilokazamenu u Kpumepuu oUyeHUBAHUA IK3AMEHA.

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyarommiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI1, BCECTOPOHHEE, CUCTEMaTUYEeCKOe U ITyOOKOe 3HAaHUE y4eo-
HOTO MaTepualia, CBOOOIHO BBIMOJHSET MPAKTHUECKUE 3alaHUsl, CBOOOIHO ONEpHUPYyeT 3HAHHS-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIIIEHHON CI0KHOCTH.

— Ha OIIEHKY «xopomo» (4 Oamia) — oOyJarouuics IEMOHCTPUPYET CPEIHUM YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIETCHIIUNA: OCHOBHBIC 3HAHUS, YMEHUSI OCBOEHBI, HO JIOMYCKAIOTCS He-
3HAYUTEJIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYIHEHHS MPH aHATUTUYESCKUX OINEpalusiX, MepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OLICHKY «YAO0BJIETBOPUTEILHOY» (3 Oaia) — 00yJaromuicss AeMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHIINII: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI JOMyCKa-
IOTCSI OIIMOKH, TIPOSIBIISICTCS OTCYTCTBHE OTACIBHBIX 3HAHWI, YMEHUH, HABBIKOB, 00yUJaOLIHICS
WCIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHUS MPH OMEPUPOBAHUU 3HAHUSIMHU U YMEHUSIMU TPU UX
MEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HEeYIO0BJIETBOPUTEIbHO» (2 Oanna) — oOydaromuics JeMOHCTPUPYET 3Ha-
Hus He O6oree 20% TeopeTHUecKoro Marepuana, JOMYyCKaeT CYIIECTBEHHBIE OITMOKH, HE MOXKET
MOKAa3aTh UHTEIJICKTyaJIbHbIe HABBIKU PEUICHHS MPOCTHIX 3a/1ad.

— Ha OIICHKY «HEeYJOBJIETBOPHUTEJbHO» (1 Oayn) — oOyuaromuiics HE MOXET MOKa3aTh
3HaHMS HAa YPOBHE BOCIPOM3BENEHUS U OOBSCHEHUS MH(POpPMAIH, HE MOXKET MOKa3aTh UHTE-
JIEKTYyaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

3ayer oOydvaromIyecs IMOJy4alOT B pe3yJbTaTe BBHIMOJHEHUS BCEX BHUJIOB PadoOT, TMpemy-
CMOTPEHHBIX BO 2 CEMECTpe M3Y4YEeHHs JAaHHON TUCIMILTUHBL. B cllydae HEBBIONHEHUS, 3a4eT
poBOIUTCS B (hopme cobeceToBaHMS MO BOIIPOCAM COTJIACHO TTEPEYHI0 BOIIPOCOB K 3a4ETy.

Ilokazamenu u Kpumepuu oyenueanus 3auema:

- Ha OIICHKY «3auTE€HO» OO0YdalolIMiics JIEMOHCTPUPYET YPOBEHb, HE HU)KE MOPOroBOrO,
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI: B XO0J/i€ KOHTPOJIbHBIX MEPONPUSTHH MOTYT JOIYCKaThCs
OLIMOKH, MOXKET MPOSBIATHCS OTCYTCTBHE OT/EIbHBIX 3HAHUH, YMEHH, HABBIKOB, 00Y4atOH -
CSl MOT'YT MCIIBITHIBAET 3HAUUTEIbHBIC 3aTPYIHEHUS TIPU ONEPUPOBAHUH 3HAHUSIMU U YMEHUSIMU
IIPU UX NIEPEHOCE HA HOBBIE CUTYAllUH.

- Ha OLICHKY «HE 3a4TCHO» 00YYaroIIUIiCsl HE MOXKET [T0Ka3aTh 3HAHHsI HAa IOPOTOBOM ypO-
BeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHMH, T.€. 00yUYaloIIMUNACS HEe TOKa3bIBAeT 3HAHWE OCHOBHOTO
MaTepuaia B o0beMe, He0OXOAUMOM JUIsl TIpeACTOoAIEeH TpodhecCHOHATBLHON IeATeNbHOCTH; He
CHOCO0EH apryMEHTHUPOBAaHHO M IMOCIIEI0BATEIbHO M3J1araTh, JOMYCKAeT rpyOble OMMOKH B OT-
BETax; HE MOXKET MMOKa3aTh WHTEJUIEKTyallbHble HaBBIKU PEIEHUs MPOCTHIX 3ajady. He MOJTBEp-
JKIAET OCBOCHHUE KOMIIETCHIUH, IPEyCMOTPEHHBIX IIPOTPAMMOM.



8 YueOHo-MeTonn4eckoe U HHGOPMALHOHHOE o0ecreyeHHne TUCHHIITHHBI

a) OcHoBHasA JIMTEpPaTypa:

1. Jemumuenko, B.M. ®uszuka [Dnexrponnsiii pecypc] : yueonuk / B.M. Jlemumuenko,
N.B. lemuauenko. — 6-e u3z., nepepad. u nom. — M.: THOPA-M, 2016. — 581 c. — Pexum n1o-
cryna: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Kyznenos, C.1. ®usuka: Mexannka. Mexanuueckue kojaeOaHusi U BOJHBL. MOJIEKyIsp-
Has pusuka. TepmoamHamuka [DneKTpoHHBIN pecypc] : Yueonoe nocobue / C.M. Ky3nenos. - 4-
€ u3 M., uctp. u gon. - M.: By3oBckuii yue6nuk: HUL] MHOPA-M, 2014. - 248 c. — Pexxum J10-
cryna: 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 nocooue / C.U. Ky3Henos. - 4-e uz., ucnp. u J101. -
M.: ByzoBckuit yuebnuk: HUL[ HUHDPA-M, 2015. - 231 c¢. — Pexum gocrymna:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3ueuos, C.11. ®usuka. BonHosas ontuka. KBantoBas npupoga uzimydeHus. DJIeMeH-
Thl aTOMHOM U siiepHOM Qu3uku [DnekTpoHHbIl pecype] : Yueb. nmoc. / C.H. Ky3unenos, A.M.
Jlupep - 3-e uzn., nepepad. u gorm. - M.: By3os. yue6.: HUI] MHOPA-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, Tabi. - (YueOHuku 171 By30B : CrienpanbHas JuTepa-

Typa).

0) lono/iHUTeILHAS JIUTEpaTypa:

1. Uponos, N.E. 3anauu no obmieit ¢pusuke [ Tekcr] : yued. mocodue / U.E. Uponos. — 12-¢
usn., crep. — CIIG.: Jlanp, 2007. — 416 c.: un. — (YueOuuku nans By30B. CrernuanbHas
muteparypa). — ISBN 978-5-8114-0319-6.

2. YeproB, A.I'. 3amaunuk no ¢usuke [Tekct] : yued. mocobue / A.I'. Ueptos, A.A.
BopoObeB. — 8-¢ u3a., nepepad. u gon. — M. : @msmaraur, 2008. — 640 c.: nn. — ISBN 9875-
94052-145-2.

3. Pemmrenue 3amau o kypey oomeit pusuku [Tekcr]: yue6. mocooue / [H.M Poraues, I'.10.
bananguna, W.I1. 3aBepmmuckuit u ap.]; noa pea. H.M. PoraueBa. — 2-e uzn., ucnp. — CII6.:
Jlanb, 2008. — 304 c.: un. — (YuyeOuuku it By30B. CrienuanbHas JUTEpaTypa)

4. CnpaBouHuK 110 ¢usuke. Popmyinsl, Tabnuiel, cxemsl. [Teker] : mep. ¢ HeM. / oA pe.
X. lrekepa, mox pea. K. B. Cmupnona. - M. : TEXHOC®EPA, 2009. - 1262 c. : un., rpad.,
TabII.

B) MeToanueckue yKa3zaHusl:

1. Mexanuka. MonekynsgpHass ¢u3MKa W TepMOIWHAMMKa [Tekcr] : J1abOpaTOPHBIH
npakTukyMm no ¢usuke / E.H. Acranos [u np.]; moxa pea. FO.I1. Koukuna. — Marautoropck: U3n-
BO MarnuToropck. roc. Texs. yH-ta um. I'.1. Hocosa, 2011. — 103 c.

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

3. DnektpomarHetusMm. Ontuka [Tekcr] : JTAOOPAaTOPHBIH MPAKTHKYM IO JUCIMILIMHE
«Dwuszukay I CTYyIEHTOB Bcex creruanbHocTeld / M.B. Apkynuc [u np.]. — Marauroropck:
'Oy BIIO «MI'TY», 2009. — 102 c.

4. Casuenko, MO.U. IlepemeHHblii TOK [DNEKTPOHHBIH pecypc] : J1abOpaTOPHBIMA
npaktukym / FO.M. Casuenko, O.H. BocrtpoknyroBa, H.M. Mumenea ; MITY. -
Maruutoropck : MI'TVY, 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

5.0u3nka aroma, TBEPAOTO Tela, SApa: MHCTPYKIHS IO BBIMOJHEHUIO JTaO0OPaTOPHBIX
pabot mo ¢usmKe A CTyASHTOB Beex cnennanbHocTedt / B.K. beno [u np.]. — Marauroropck:
'Oy BIIO «MI'TVY», 2007. —48 c.

r) Ilporpammuoe o6ecnneuenue u UHTEpHET-pecypcehI:

1. [Iporpammuoe obecniedenue Microsoft Office.
2. DnektponHas bubanoreka http://znanium.com/.

9 MarepuajibHO-TeXHUYECKOe oDecnedeHne JUCIUIIHHBI

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

Tun u Ha3BaHue AyJUTOpUn

OCHaH_[CHI/Ie AyJAUTOPUHU

JlexunoHHas ayguTopus

MynbTUMEIMIHBIE CPENCTBA XPAaHEHUs, Iepefadu u
IpeCTaBIeHUs HHPOPMALIUU

JlaGopaTtopust «MexaHUKH,
MOJICKYJISIPHOW ~ (U3UKH U

1. bajutmcTideckue MasiTHAKH.
2. Mastauk O6epbexa.

TEPMOAUHAMHUKH 3. Ou3n4eCcKuil MasTHUK.
4. locka I'anpTOHA.
5. JlabopaTopHas YCTaHOBKa JUISL HCCIICIOBAHUS
pacupeneneHus TEPMOIIEKTPOHOB MO MOJYJIIO KX CKOPOCTH.
6. JlabopaTopHass yCTaHOBKa JUIsl OINpPEICIICHMs TOKa3aTesei
anuabatel Y metooM Kiemana u Jlezopma.
7. JlaGopatopHasi ycTaHOBKa JUIsi TPOBEPKH  3aKOHA
BO3pAaCTaHMs DSHTpPONMM B Imporecce Iudpdy3un razoB Ha
MO/JIEJIH MEePEMENINBAHNS IIapOB.
8.JlaboparopHast ~ ycTaHOBKa Jjs  TNPOBEPKH  3aKOHOB
BO3pacTaHUs SHTPONUH B MPOIIEcce TEMI000MEHa.
9.VcranoBka mabopaTtopHas [uid M3Y4YeHUs 3aBHUCHUMOCTHU
CKOPOCTH 3BYyKa OT Temneparypsl "Md-C3-M"
10.  VYcranoBka  jabopaTopHas  JUIsl  HCCIEIOBaHMS
Ter0eMKocTH TBeporo tena "M®-TET-M".
11. VYcraHoBka  nmabopatopHas A OIIpEACIEHUS
YHUBEpCaIbHOU ra3oBoi nocrostiaon "M®O-OI'TI-M".
12.Ctenn n1abopaTopHbIii ra30BbIE MPOLIECCHI.
13. MeputenbHbIli HHCTPYMEHT.

JlaGopaTopus 1. JIaGoparopHas YCTaHOBKa I E; UCCIJIEIOBaHMS

«NEKTPUYECTBA U ONITHKH

AIIEKTPOCTATUYECKOTO TOJISI C TOMOIIbIO OJJMHAPHOTO 30H/1A.

2. YcTaHOBKa /715 IIYHTUPOBaHUS MUJIMAMIIEpPMETPA.

3. VYcranoBka nabopaTopHas TSt OTIpeICIICHUS
MHAYKTUBHOCTH COJIEHOUJA U MarHUTHON MPOHUIIAEMOCTH.

4. VYcraHoBka jabopaTopHas [UIsi M3y4eHHUS pE30HaHca
HaANpPsDKEHUH U ONPEIENIeHNs] HHAYKTUBHOCTH

5. JlaGopaTopHasi ycTaHOBKa /i M3yYEHHs JUTMHBI CBETOBOM
BOJIHBI U XapaKTEPUCTUK AU(PAKIIMOHHON PEIIeTKH.

6. JlabGopaTopHas yCTaHOBKAa JUIsl OIpPEACIICHHS paguyca
KPUBU3HBI JIMH3Bl U JUIMHBI CBETOBOM BOJIHBI C IIOMOIIbIO
koiser; HerotoHa.

7. JJabopaTopHast ycTaHOBKa JUIsl OTIPENIeICeHUs] KOHIIEHTPAIUU
pacTBOPOB caxapa M MOCTOSTHHON BpallleHMS.
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauTopuun

8. MepuTesbHbII HHCTPYMEHT.

JlaGopaTtopust «Atoma, | 1. JlaGoparopHass yCTaHOBKAa JUIsI HW3Y4YEHHUS BHEIIHETO
TBEPIOTO Tela, SApay dororddekra.
2. VYcraHOBKa Al HM3y4Y€HHUs CIIEKTpa aromMa BOAOpoJa U
orpenieNieHus MOCTOssHHON Punbepra.
3. YcranoBka mnaGoparopHas sl ONpeAeNieHUs MOTEHIHaja
BO30Y)KJICHHS Tra3a.
4. VYcraHoBKa AJi OIpeleieHHsl JJIMHBI Ipobera YacTuil B
BO3/yXE€.
5. MepuTenbHbI HHCTPYMEHT.
Aynuropun st | [lepconanbhbie  kommbtoTepel ¢ makerom MS  Office, ¢
CaMOCTOSITENILHOM paboThl: | BIXOJOM B MHTEepHET M ¢ JOCTYNIOM B 3JEKTPOHHYIO
KOMIIBIOTEPHbBIE KJ1acchl; | MH(OpPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA

YUTAILHBIE 3216l OUOJINOTEKH
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