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1 [lesiu 0OCBOEHUSA TUCIHUTLIHHBI

[{enb OCBOCHHS TUCIUIUIMHBI — 3TO TMOJTYYCHHE CTYICHTAMH OCHOBOIIOJIATAIONINX TPE/I-
CTaBJICHHH O ()YHIAMEHTAIBHOM CTPOCHHH MaTepUu U GU3NUCCKUX 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 KPYro3opa; OBJIaICHUE OCHOBHBIMH (PU3NYCCKUMU KATETOPUSIMHU, T10-
HATHSIMA U (PYHIaMEHTAIbHBIMU (DU3NYECKUMHU 3aKOHAMU; MOJYYCHUE MPECTaBIeHU O (QyH-
JAMEHTAILHBIX KOHIIETIMSIX COBPEMEHHOTO €CTECTBO3HAHHUS KaK pe3ysibTara HUCTOPHUYECKOTO
npoliecca; OBJIaJICHUE MMPUEMaMU 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 TIPOBEICHHS (PH3UIECKO-
ro AKCIIEPUMCHTA, TO3BOJISIONMX WM BIIOCICJACTBHUHM OBJAJCTh KOMIUIGKCOM KOMIICTCHIIHA,
npenycmotpennbix @I'OC BO no nanpasnenuto noaroroBku 21.05.04 «"opHoe aenoy.

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

JlucuuminHa OTHOCUTCS K TUCHUIUITMHAM 0a30BOTO IIUKJIA.

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 «Du3nKaNn 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 MEXAHWKH, CTATUCTUYECKON (PU3UKHU U

TEPMOJUHAMUKH, JIEKTPUUECTBA U MarHeTHU3Ma, BOJIHOBOM M KBAaHTOBOW ONTH-
KM, aTOMHOW M sIIepHOM (U3UKU U (PU3MKMU TBEPAOTO Tela, TPaHUIbl MPUMe-
HUMOCTH 3THUX 3aKOHOB M (DU3MUECKYIO CYIIHOCTH SIBJICHUN M IIPOLECCOB, MPO-
UCXOJSIIINUX B IPUPOJE.

YMeThb - TIPUMEHATHh (PU3UYECKHE 3aKOHBI M (DPU3UKO-MaTEeMaTUYECKHM armapar s
pelleHrs He TOMBKO THUIOBBIX, HO M 0OJiee CIIOKHBIX HECTaHJAPTHBIX 3a/1a4 B
paMKax (PU3UKH ¥ CMEKHBIX TUCIUILINH;

- HCIOJIb30BaTh CIOKHBIE (PU3MUECKHUE MOJIENU TSl ONUCAHMS PeaTbHBIX MPO-
11€CCOB, BEIOMPATH METOJIbI MX UCCIICTOBAHMUSI.

Bnaznets — MPaKTUYECKUMHU HaBBIKAMH MCIIOJIb30BAHUS 3JIEMEHTOB (PU3UYECKOTO 3KC-
MEepUMEHTa U petleHus] PU3NYEeCKUX 3a]a4 Ha APYTUX TUCUUTUIMHAX;

— HaBBIKAMH U METOJUKaMU 0000IIEHUS pe3yIbTaTOB PEIICHUS 3324, IKC-
IIEPUMEHTATIBHON NEATEIIbHOCTH;

— METOAAaMHU SKCIIEPUMEHTAILHOTO HCCIe10BaHus B (hr3HKe (MJIaHUPOBaHUE,
MMOCTAaHOBKA U 00pabOTKa HKCIIEPUMEHTA);




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI UM

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

BO3MOXHOCTbIO MCKIUCHUIITIMHAPHOI'O IIPUMCHCHWA 3aKOHOB (1)I/I3I/IKI/I.

OIIK-4 roToBHOCTBIO € €CTECTBEHHOHAYUYHBIX MO3UIIMI OLIEHUBATH CTPOEHUE, XHMHYECKUIt
U MHHEPAJIbHBIN COCTAaB 3¢eMHOH KOPbI, MOP(dosiornuyecKkue 0COOEHHOCTH M TeHeTHYeCcKue
THUIIBI MECTOPOKIEHN TBEepPAbIX MOJIE3HBIX HCKONMAEMBIX NMPH pellleHUH 3a4a4 MO0 pauuo-
HAJbHOMY H KOMILIEKCHOMY OCBOEHHUIO

3HaTh

— METO/IbI aHAJIM3a U MOJCIMPOBAHUS CIOXKHBIX (PU3NICCKUX MTPOIIECCOB;

— METOJBI ¥ TOJXOJIbI K TEOPETHUYECKOMY M SKCIEPHUMEHTAITLHOMY HCCIIEI0Ba-
HUIO, TIPUMEHsSIEMbIe B (DM3MKE M pacmpoCTpaHSIONINECs Ha JApPyrue odnactu
3HAHUH.

YmMmern

— HUCIIOJIB30BAaTh CJIOXKHBIC (1)I/I3I/I‘~ICCKI/I€ MOZACIIN IJId OIMUCAaHUA PCAJIbHBIX IIPO-

LIECCOB, BHIOMPATh METObI UCCIIEIOBAHNUS, C TIOMOIIbIO TPHOOPOB U3MEPSThH
¢bu3nvecKne BEIIMYUHBI, TPOU3BOIUTH 00PAOOTKY IKCIIEPUMEHTAIBHBIX J1aH-
HBIX, IPOBOJUTH aHAJIU3 ITOJYYEHHBIX PE3YJIbTATOB.

Bnaners

— HaBbIKaMHU pabOThl C HIMPOKUM KPYyrom (U3NYECKUX MPUOOPOB U 000PYI0-
BaHUS;
— METOoJlaMU NpoBeAeHUs PU3NUECKIX U3MEPEHUI, pacueTa BEJIMUMH, aHATTN3a
MOJTYYEHHBIX JAHHBIX U HABBIKAMH TUIAHUPOBAHUS UCCIIE0BATEIIHCKOTO TIPO-

1ecca.

4 CTpyKTYpa U coiepiKaHue AUCHUILIMHBI

OO01mast TpyI0eMKOCTh TUCITUIUIMHEI cocTaBisieT 14 3adeTHbix enuuull 504 akaj. 9acos, B

TOM 4HUCJIC:

— KOHTakTHas padora — 296,8 akay. yacos:

— ayaurtopHas — 288 akaj. 4acos;

— BHeayauTopHas — 8,8 akaJ. 4acoB
— camMmocTodATenbHas padora — 171,5 akaj. yacos;
— TIOJTOTOBKA K dK3aMeHy — 35,7 aka. Jaca.

AynurtopHas | . = s
KOHTaKTHas pa- | & g < ~
SoTa 5 Q ®dopma Texymero | E
o e E:H =
= Bun camocrosiTens- | KOHTpOIIS ycIieBa-
Paznen/ Tema S | (akan wacax) | & 4| ™ 1 possy A
T —— g S 3 HOU €MOCTH U 25 =
8l = |E Bz 83 paboThI npomMexyrounoii | & & B
©l E|E2EEEEw &S
5 988 5 8% aTTecTalun - 3
o |© =S I e = -
2 |s 3la3 =8
E 0lE 08\ Q
Q =
1. @usuueckue oc- | 1
HOB8bl MEXAHUKU
1.1. Kunemaruka| 1 | 6 [4/11| 4 8 |- moaroroBka Kk Ja-|- NpoBepKa UHAU-
MOCTYNAaTEeIbHOTO U OopaTopHOMY, Ce-|BHIyallbHBIX 3a]1a4
BpaILaTEIbHOTO MHHApCKOMY u|Ne 1-6; OK-1-
JIBUKCHUS MIPAKTHYECKOMY - BBIITOJIHEHUE U 3yB,
1.2. unamuka mo-| 1 | 6 |4/11|4/11| 8 |3aHATHIO; opopminenne na- | OIIK-
CTyMaTeIbHOTO | - BBIIIOJIHEHUE O6opatopHbIX paboT| 4— 3yB
BpaLIaTEeILHOTO npaktuueckux pa- |Nel,4,5,7;
JIBIDKCHHUST 00T (pemenue 3a- |- cemuHap Ne 1, 2,
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1.3. 3akonsl coxpa-| 1 | 6 |42U|4/11| 8 |mau); 3;
HCHHS B MCXaHUKE - CAaMOCTOATENIBHOE |- KOHTPOJIbHAS pa-
1.4. Mexannueckue| 1 | 6 |4/11|4/11| 8 |u3yueHue yueOHo#l |6oTa Ne 1.
KoJIeOaHusT U BOJ- Y HaY4HOU JHTepa-
HBI TYpBI B TOM YHCIIE
1.5. PemsruBmcr-| 1 | 3 |2/1W| 21 | 8 |3JICKTPOHHBIX pe-
CKasi MEXaHHKa CYpCOB.
Urtoro mo pazneny | 1 | 27 | 18/ | 18/ | 40
61 | 3U
2. Cmamucmuue-| 1
ckaa  Quzuka u
mepmoOuHamuKa
2.1. Craructuue-| 1 | 6 [4/14| 2/ | 5 |- HOArOTOBKA K Jia-|- MPOBEpPKA MHIH-
ckas pu3HuKa 1N OopaTopHOMY, Ce-|BHIyallbHBIX 3a/1a4
2.2. Monekynsipo-| 1 | 3 |2/1U| 2/ | 5 |mMHHApCKOMY u|Ne 7-10;
KUHETHYECKAsl TeO- 11 MPAKTHIECKOMY - BBITOJIHEHUE U
pus  HICATBHOTO 3aHATHIO, odopmieHue a-
rasa - BBIIIOJIHEHUE 6opaTopHBIX padoT
2.3. Tepmomuua-| 1 | 6 |3/1U| 2/ 5 |mpaktuyeckux pa- (Ne 11,14, 15, 16;
MHKa 11 0ot (pemeHue 3a- |- cemuHap Ne 1
2.4. Tennoseie Ma- | 1 | 3 [3/14] 1 | 5 |mav); 4,5,6; OK-1 -
IIUHBI. HpHMOﬁ u - CaMOCTO- - KOHTPOJIbHAasA pa- 51}_’[}31%_
00paTHBIN UK TeJIbHOE u3ydyeHue |6ota Ne 2. )
Kapno, ukn Otro, yueOHOMN U Hayd- —3YB
ik Jmsens HOW JIUTEPaTyphl B
2.5. SBnenus mepe-| 1 | 6 |3/1U| 1 |5 TOM YHCIIC DJICK-
HOCAa TPOHHBIX PECYPCOB.
2.6. Ceoiicteal 1 | 3 |3/114| 1 [4,2
TBEPIBIX U KHUJIKUX
TeJN, TIOBEPXHOCT-
HOC HATSHKCHHE
Wrtoro mo pazmeny | 1 | 27 | 18/ | 9/ (29,2
61 | 31
Hroro 3a cemectp | 1 | 54 | 36/ | 18/ |69,2 |3auer
121 | 61
3. nekmpuuecmeo| 2
U MAZHEeMu3m
3.1. Dnexrpocratu- | 2 | 4 |42U] 2/ |1 - TIOATOTOBKA K JIa-|- MPOBEPKA WH]IH-
4ECKOE I10JI€ B Ba- "1 6opaTtopHOMy, ce-|BHIyalbHbIX 331a4 |OK-1 —
KyyMe H B Bellle- MHHAPCKOMY u|Ne 11-15; 3yB,
CTBE [IPAKTUYECKOMY - BBIIIOJIHEHUE U OIIK-
3.2. I[locTossHHBIHM 2 | 4 |(411| 2/ |2 3aHATHIO; opopmieHue na- | 4—3yB
IIEKTPUYECKUI TOK 11 - BBIIIOJIHEHUE 6opaTopHBIX padoT
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3.3. Maruurocra- 2| 4 142U 2/ |2 npakThueckux pa- |Ne 21, 24,27, 28;
TUYECKOE T0JIE B 11 0ot (pemenue 3a- |- cemuHap Ne 7, §,
BaKyyMe U B Bellle- nad); 9, 10;
CTBE - CAaMOCTOATENIBHOE |- KOHTPOJIbHAS pa-
3.4. Dnexrpomar- 2 4 411 2 |1 u3ydeHue yuyeOHou |6ora Ne 3.
HUTHAs WHTYKIHSI ¥ HayYHOU JIUTEpa-
3.5. Dnekrpomar- 2 4 411 2 |1 Typbl B TOM YHUCIIE
HUTHBIC KOJICOaHUs ANIEKTPOHHBIX pe-
Y BOJIHBI CYpCOB.
Wroro mo pazneny | 2 | 20 | 20/ | 10/ |7
1 | 31
4. Onmuka 2
41. Teomerpuue-| 2 | 4 |4/211] 2 |1,2 |- NOArOTOBKA K Jia-|- MPOBEPKA MHIH-
CKasi  ONTHKAa - O0opaTopHOMY, ce-|BHIyaJbHbBIX 33/a4
YacTHBIM  clilydail MUHapCKOMY u|Ne 16-20;
BOJIHOBOH  OINTHUKHU. MPAKTHIECKOMY - BBITIOJTHEHUE U
doromerpust 3aHATHIO; odopmieHue a-
4.2. UWnrepdepen-| 2 | 4 |4/1U| 2/ |2 - BBIITOJTHEHUE OopaTopHBIX paboT OK-1 —
LU CBETA 11 npaktuueckux pa- |Ne 32, 34, 35;
43.  udpakuust| 2 | 4 |4/1U| 2/ |2 0ot (pemenue 3a- |- cemuHap Ne 11, 51}_/[1;2_
cBeTa 11 nad); 12, 13; 4 s3yp
4.4. Tlomspuzauums| 2 | 4 |4/11| 2/ |2 - CaMOCTOSTENILHOE |- KOHTPOJIbHAS pa-
cBeTa 11 n3yuyeHue yueOHou |6ora Ne 4.
Y HAy4HOU JIUTEpA-
TYpBI B TOM YHUCIIC
ANEKTPOHHBIX pe-
CYPCOB.
Wroro mo pazneny | 2 | 16 | 16/ | 8/ |7,2
SU | 3U
Hroro 3a cemectp | 2 | 36 | 36/ | 18/ |14,2 |Ik3amen
121 | 61
5. Keanmoesasn ¢pu- | 3
3uUKa
5.1. KeautoBastonn- | 3 | 5 5 2/ |10 |- moaroToBKa K Ja-|- MpOBEPKA UHJIU-
THKA 11 OopaTOpHOMY, Ce-|BUIYAJIbHBIX 33/1a4
5.2 Onementol| 3 | 5 5 | 2/ |10 |mMuHApCcKOMY u|Ne 21-27,;
KBAaHTOBOM  Mexa- 11 MPAKTUIECKOMY - BBUIONHEHHE M |y o
HUKU 3aHSTHIO; odopmieHue na-
5.3. dusuka atoma | 3 | 4 4 2 |10 |- BBIOJIHEHHE OopaTOpHBIX paboT 3B,
i OIIK-
npakTudeckux pa- |Ne 36, 41, 42; 4 3yp

00T (perieHue 3a-
naq);

- CAaMOCTOSTEIBHOE
n3ydeHue yueOHOH

- cemuHap Ne 14,
15;

- KOHTPOJIbHAS pa-
oorta Ne 5.
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U HaY4YHOU JHTepa-
TYpBI B TOM YHUCIIC
JNEKTPOHHBIX pe-
CYpCOB.
Wrtoro mo pazmeny | 3 | 14 | 14 | 6/ |30
21
6. Quzuxa saopau | 3
INIEMEHMAPHBIX
yacmuy
6.1. SAnepnas ¢u-| 3 | 5 5 | 3/ |15 |- moaroroBka K Jia-|- IPOBEPKa MHIH-
3UKa 11 OopaTopHOMY, Ce-|BHIyallbHBIX 3a]1a4
6.2. ®uzuka nsne-| 3 | 5 5 3/ |15 |MuHaApcKoMy n | Ne28-30:;
MEHTApPHBIX YaCTHIL 11 PaKTUIECKOMY - BBITIOJTHEHUE H
U COBpeMeHHas (u- 3aHATHIO; odopmiieHHe Ja-
3U4YecKkas KapTHHa - BBIIIOJIHEHUE OopaTopHBIX padoT OK-1 —
Mupa npakTudeckux pa- |Ne 51,53;
0ot (pemenne 3a- |- cemuHap Ne 16, 3B,
_ OIlIK-
nad); 17, 18; 4 syp
- CaMOCTOATENNbHOE |- KOHTPOJIbHAS pa-
n3ydyeHue yueOHon |6ora Ne 6.
Y HAy4HOH JIUTEpA-
TYpbI B TOM YHUCIIC
JIEKTPOHHBIX pe-
CYPCOB.
HWroro mo pazmeny | 3 | 10 | 10 | 6/ |30
21
7. @usuxa meép-| 3
0020 mena
7.1.®usnueckue 3| 4 4 | 2/ |10 |- moAroToBKa K Ja-|- MPOBEPKa HHIH-
CBOMCTBA TBEPIBIX 1n OopaTopHOMY, Ce-|BHIyallbHBIX 3a]1a4
Tell MHUHapCKOMY n|Ne 31;
7.2. Cratuctuka 3| 4 4 2 |10 |mpakTHYEeCKOMY - BBIIIOJIHEHUE U
®epmu-/upaka. 3aHSTHUIO; odopmIieHHE Ja-
O6pa3zoBaHue 3Hep- - BBIIIOJIHEHUE 6opaTopHBIX padoT OK-1 —
TeTUYECKUX 30H B pakTUIeckux pa- |Ne 43, 44;
KpHUCTAJLIE 0ot (pemenue 3a- |- cemunap Ne 19; 3B,
OIlIK-
7.3. Knaccuueckast | 3 | 4 | 4 | 2/ |81 |maw); - KOHTPOJIBHAS Pa- | ,°
Y KBaHTOBAs T€O- 1n - caMocTosTenpHOe |0ota No 7. Y

PHSI AJIEKTPOIIPO-
BOJHOCTH

n3ydeHue yueOHoi
Y Hay4HOU JuTepa-
TypBI B TOM YHUCIIE
JJEKTPOHHBIX pe-
CYPCOB.
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Wroro mo pasmeny | 3 | 12 | 12 | 6/ (28,1
21
Hroro 3a cemectp | 3 | 36 | 36 | 18/ |88,1 |3auer
61
Hroro mo mucum-|1,2| 126 |108/| 54/ |171, |3auer, Dxk3amen, 3auer
IJINHE 3 241|184 |5

5 Obpa3oBaTesibHbIe H HH(POPMAIIMOHHBIE TEXHOJIOTUH

[Tpu peanuzanuu pa3inUYHBIX BUAOB yueOHON paboThl Hanbomee 3 PeKTUBHbBIE pe3yabTa-
Thl OCBOCHMS JUCUUIUIMHBI «DPU3MKa» JAl0T TPaJULUOHHbIE OOpa3oBaTEIbHbIE TEXHOJIOTHH,
TEXHOJIOTUM TMPOOJEMHOr0 OOY4YeHMs, WHTEPAKTUBHBIE TEXHOJOTHH, HH(OPMAIIMOHHO-
KOMMYHHKAIIMOHHbIE 00pa30BaTEIIbHbBIE TEXHOJIOTUH.

1. Tpanuunonusie 00pa3oBaTeNbHbIE TEXHOJIOTUU OPUEHTUPYIOTCS HA OpraHU3alnio 00pa-
30BaTEIBHOrO MPOLECCa, IPEANOATAIOILYI0 IPAMYIO TPAHCIISILIUIO 3HAHUM OT MpenojaBaTelis K
CTYAEHTY (NPEeHMYILECTBEHHO Ha OCHOBE OOBSCHHUTEIbHO-WUIIOCTPATUBHBIX METOJOB OO0yde-
HUs). YueOHas NesTeNbHOCTh CTYI€HTa HOCUT B TaKMX YCJIOBMSX, KaK MPAaBHUIIO, PEIPOAYKTHB-
HBIN Xapakrep.

@DopMbI YUeOHBIX 3aHATHH € UCTIOJIb30BAaHUEM TPAJUIIMOHHBIX TEXHOJIOTHIA:

WNnpopmaninoHHasi JeKUus— MOCIeI0BaTeIbHOE M3JI0KEHHE MaTepuaia B JUCLUIIMHAP-
HOM JIOTHKE, OCYILECTBIIIEMOE MPEUMYIIECTBEHHO BepOaTbHBIMU CPEACTBAMU (MOHOJIOT Tpero-
JlaBatTers).

Cemunap — Gecena npernojaBaresist U CTyJ€HTOB, 00CYXKJIEHHE 3apaHee MOATOTOBIEHHBIX
COOOIIIEHNH N0 Ka)KJJOMYy BOIPOCY IUIAHA 3aHATUS C €AMHBIM JJISl BCEX MEPEUYHEM PEKOMEHye-
MOM 00513aTeNIbHON U TOTIOJIHUTENILHON JIUTEPATYPHI.

[TpakTHueckoe 3aHATHE, MOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUH M HAaBBIKOB I10
IPEJI0KEHHOMY AJITOPUTMY.

JlaGopaTopHast paboTa — opranu3anusi yaeOHOH pabOThI ¢ peaIbHBIMU MaTepUATbHBIMU U
UH(POPMALIMOHHBIMU OOBEKTaMHM, SKCIEpUMEHTaIbHAs paboTa ¢ aHAJIOTOBBIMH MOJEISIMHU pe-
aJTbHBIX 0OBEKTOB.

2. TexHonoruu npo6IeMHOro 0O0yueHHsI — OpraHu3anus 06pa3zoBaTeIbHOro mpolecca, Ko-
TOpasi MperoaaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JaHHE yUYEOHBIX MPOOJIEMHBIX CH-
TyalMi JUIsl CTUMYJIUPOBAaHNS aKTUBHOM O3HABATEIBHOM 1€ATENBHOCTH CTYI€HTOB.

@opMbl yUeOHBIX 3aHATHH C UCMOJIB30BAHUEM TEXHOJIOTUN TPOOIEMHOT0 O0yUYEeHUSI:

[TpobnemHast neKIUs — U3JI0KEHHE MaTepuana, Mpeanosararomiee MocTaHOBKY MpoodiieM-
HBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE PA3IMYHBIX HAYYHBIX MOJIXOJ0B, aBTOPCKUE KOM-
MEHTApUH, CBS3aHHBIE C PA3IMUYHBIMU MOJAEISAMU UHTEPIIPETALIMN N3Y4aeMOT0 MaTepraia.

[TpakTnueckoe 3aHsATHE B (hOpME MPAKTUKyMa — OpraHu3amus yueOHOM paboThl, Hampas-
JICHHAasl Ha pellIeHHe KOMIUIEKCHOM y4eOHO-TIO3HABATEIbHOM 3a/1a4H, TpeOyIole oT CcTyaeHTa
MPUMEHEHHUS KaK Hay4HO-TEOPETUUYECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. TexHONOTMM TMPOEKTHOTO 0OYyUEHUsS] — OpraHu3alys 00pa3oBaTENbHOTO Mpolecca B Co-
OTBETCTBUU C aJITOPUTMOM IOATAMHOrO pelIeHus: MPOOIEeMHON 3a7jaui WK BBIIOJIHEHUS y4ueo-
Horo 3amaHus. [IpoekT mpexrnosaraeT COBMECTHYIO y4eOHO-TIO3HABATENbHYIO JAEATEIbHOCTD
TPYNIbl CTYIEHTOB, HaNpaBlIECHHYIO Ha BbIPAOOTKY KOHIEMIMHU, YCTAaHOBJICHHE LieNiel U 3a1ad,
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(GOpPMYITHUPOBKY OXKUIAEMBIX PE3yIbTAaTOB, ONpPEACNICHUE MPUHIIUIIOB U METOJIUK PEIICHUs I0-
CTaBJICHHBIX 3ajiay, JIAHUPOBAHUE X0J1a pabOThl, MOUCK TOCTYIHBIX U ONTUMAIBHBIX PECYpPCOB,
MO3TAINTHYI0 PeaM3allUIO TUTaHa pa0OoThI, MPE3CHTAIUIO PE3yIbTATOB PAOOThI, KX OCMBICICHUE U
pedaekcuro.

OCHOBHBIE THITBI IPOEKTOB:

HccnenoBatenbCkuii MPOEKT — CTPYKTYypa NMpUOIMKEHa K opMaTy HAyyHOTO HUCCIEeI0Ba-
HUS (OKa3aTENbCTBO aKTYAIbHOCTH TEMBI, ONIPEICIICHHE HAYYHON MPOOIeMbl, peaMeTa U 00b-
€KTa MCCIIeIOBaHMUsI, 1IeTIei U 3a/1a4, METO0B, UCTOUHUKOB, BBIIBI)KEHUE TUIIOTE3bI, 000011IeHNE
pe3yJIbTAaTOB, BEIBOJIBI, 0003HAUEHUE HOBBIX MTPOOIIEM).

HudopMalinoHHBIN MPOEKT — yueOHO-TI03HABATeNbHAs JIEATEIbHOCTh C SIPKO BBIPAKEHHOMN
IBPUCTUYECKON HAIPABJICHHOCTHIO (ITOMCK, OTOOP M CUCTeMaTH3alus HHGOpMAIUA O KaKOM-TO
00BeKTe, 03HAKOMJICHHE YYAaCTHUKOB MPOEKTa ¢ 3TOW HH(pOpManuel, ee aHanu3 U 00600IIeHne
JUTSL TIpE3EHTAlMK 0oJiee HPOKON ayIUTOPHUH ).

4. VlHTepakTUBHBIE TEXHOJOTUU — OpraHM3allusi 0O0pa30BaTEIBHOIO Mpollecca, KOTopas
MpEANoaracT akKTUBHOE M HEIMHEWHOE B3aMMOJICUCTBHE BCEX YYACTHUKOB, TOCTH)KCHHE HaA
9TOM OCHOBE JIMYHOCTHO 3HAYMMOTO JJIsi HUX 00pa3oBaTeNbHOIO pe3ynbrara. Hapsiny co cnemnu-
ATM3UPOBAHHBIMU TEXHOJIOTHSIMU TAKOTO POJia MPUHIIMIT WHTEPAKTUBHOCTU TPOCICKUBACTCS B
OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOIOTHHA. IHTEpaKTUBHOCTH MOJpa3yMeBaeT
CyOBEKT-CYOBEKTHBIC OTHOIICHHS B X0JIe 00pa30BaTeILHOTO MpoIlecca H, KaK cleAcTBue, (op-
MHUPOBaHHE caMOpa3BUBaroIIelics HHHOPMALIMOHHO-PECYPCHOM CpeIbl.

®opMbl y4EOHBIX 3aHITHH C HWCIOJB30BAHHUEM CIICIHUATU3UPOBAHHBIX HHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlexuust «0OpaTHOM CBSI3U» — JICKIUS—TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee 3a-
IUTAHUPOBAHHBIMU OLIUOKAMM ), JeKIUsA-0ecea, JTeKIUs-UCKYCCHsl.

CemuHap-IMCKyCcCUs — KOJUIEKTUBHOE OOCYXKJIEHHE KaKoro-In0o CIIOPHOrO BOMPOCa, Mpo-
OJieMbl, BBISIBJICHHE MHEHUH B TpyIiNe (MEKXTPYIIOBON AUATIOT, IUCKYCCUS KaK CIIOP-TUAJIOT).

5. UndopmanimoHHO-KOMMYHUKAITMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHU — OpPTaHU3aIUs
00pa30BaTeNbHOTO MpoIlecca, OCHOBAHHAsA Ha MPUMEHEHHH CIEeUUATH3UPOBAHHBIX MPOrPaMM-
HBIX CpeJl M TEXHUYECKUX CPEICTB paboThl ¢ MH(MOpMAITHEH.

@opmbl  y4eOHBIX 3aHATUH C HCMHOJIB30BaHHEM HWH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanu3anus — HU3JI0KEHHUE COJEpKAHUS COMPOBOXKIACTCS TMpe3eHTaruen (jie-
MOHCTpAIell yueOHbIX MaTepUaIOB, MIPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMaX, B T.U.
WLTIOCTPATUBHBIX, TpaUUECKUX, ayIn0- U BUJIEOMATEPHAIIOB).

[IpakTuueckoe 3ansaTHE B PopMe Mpe3eHTAIUU — MPECTABICHUE PE3yJIbTaTOB MPOCKTHOM
WM UCCIIEIOBATENbCKONU JIEATENIbHOCTU C HCIOJb30BAHUEM CHEIUATM3UPOBAHHBIX MPOTrpaMM-
HBIX Cpejl.

6 YueOHO-MeTOAMYECKOE 00ecIedeHre CAaMOCTOSITEIbHOI PadoThl 00yYaIOLIUXCS
[To nucuunnmbe «@Pu3uka» NPEeayCMOTPEHA AayAWTOpHAs M BHEAyIUTOpPHAs CaMOCTOSI-
TenbHas paboTa 00yJaromuXxCsl.
AynuTOopHas caMoCToATeNbHas padoTa CTYJACHTOB HPEAINoiaraeT peleHre KOHTPOJIbHBIX
3a]a4 Ha IPAKTUYECKUX 3aHATHUSX.
Ilpumepnvie ayoumopnuvie konmpoavhuie pavomul (AKP):
1 cemectp

KonTpoabHnas padora Ne 1 «®@u3nvyecKkue 0CHOBbI MEXaHUKI

3aganme 1. Paanyc-BeKTOp YacTHUIIBI ONpPENENsIeTCs BBIPAKEHUEM F =3t4 +4t] + 7k , TOe
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I, ],k - emuanuHble BekTopa ocedt X, Y, Z. Boruncnute: 1) myTh S, IpoiiieHHbIN yacTHUIlel 3a
nepssie 10c, 2) monyib HezpeMeH_[eHI/ISI Ar 3a Toxe Bpems, 3) yckopeHue yacTuipl. OTBET:
S=500mM, Ar=500M, a=10 m/c".

3aganue 2. Koneco Bpamaercs BOKPYr HEMOABM)KHON OCH TakK, YTO yrojl MOBOPOTA 3aBU-
CHT OT BPEMEHH 110 3aKOHY ¢=10+20-t—2-t*. HaiiTu: 1) cpeHee 3HaueHHE yIrI0BOM CKOPOCTH (@)

3a IPOMEKYTOK BpeMeHHU OT t=0 10 OCTaHOBKHU; 2) YII0BOE YCKOPEHHE B MOMEHT OCTaHOBKH KO-
neca; 3) MOJHOE YCKOpPEHHE TOYKH, Haxojsiieicss Ha paccTossHuu 0,1M OT ocu BpaiieHus st
MOMeHTa BpeMeHH t=4 ¢. Otser: 10 pan/c; -4 pan/c’; 1,65 m/c?.

3amanue 3. [1o rOpU3OHTAIBLHON MOBEPXHOCTU JIBMKETCSA TEJIO MAacCO M=2 Kr moja Jaeiu-
cTtBueM cuibl F=8 H, HanpaBieHHoi moja yriom 0=60° k ropu3oHTy. Haiitu paccrosinue, KOTo-
PO€ MPOIILIO TEJIO, €CJIM €T0 CKOPOCTh YBEIMYMIIACH € 3 10 5 M/C, a KOO(PPHUIIUESHT TPEHUS MEKITY
TEJIOM U MOoBepxXHOCThIO paBeH u=0,1.0t1BeT: 5,9 m.

3ananmue 4. [llap maccoli m;=5 Kr ABMXKETCSI CO CKOPOCThIO V1= 1 M/C M CTaJIKUBaeTcs ¢
MOKOSIUMCS IIapoM Maccor mp=2 Kr. Omnpeaenure CKOPOCTH IIApOB TMOCIe yAapa. Yaap cuu-
TaTh YIPYTUM, NPSMBIM U HeHTpanbHbiM. OTBeT: 0,43 M/c, 1,43 m/c.

3ananue 5. YpasHeHue KoneOaHUl TOUKH UMEET BUI: x=A-cosolt+7) , TAe A=0,02 M, 0=

n ¢, T=0,2 c. Onpenenuty Mepuo, HadYalIbHYO a3y KoJIeOAHUN TOYKU U €€ YCKOPEHHE B MO-
meHT BpeMenu | ¢. Oteet: T=2 c; ¢o=0,27 pan; a =0,16 m/c?.

1

KonTpoubHnas padora Ne 2 «Cratucruyeckasi puznka 1 TepMOIHHAMHKA)

3aganue 1. Haiinure /Ui razoo0pa3HoOro azora TeMIEparypy, IMpU KOTOPOH CKOPOCTSIM
monekyn vi = 300 m/c u vz = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIE 3HAUEHUS (PYHKIIUU pacmpe-
nenenns Maxcsenna f(V). Otser: 1 _ MV2 =Vi) _ a0y

4k In(v, /V,)

3aganue 2. VaeanbHblil 1ByXaTOMHBIN ra3 00beMOM 5 J1 U 1aBIEHUEM 10° Ta U30X0puye-
CKU Harpei, B pe3yjbTaTe Yero CpeHss KHHETHUECKas IHEPIrHsl €ro MOJIEKYJ YBEJIUYMUIach OT
0,0796 5B no 0,0923 5B. Ha ckoabpKO npu 3TOM U3MEHUTHCS JaBieHHe ra3a? B nanpHelieM ras
M30TEPMUYECKU PACIIUPUIN 10 HadallbHOTO AaBieHud. Omnpenenute o0beM raza B KOHIIE MPO-
necca. Oreer: yBenuuutcs Ha 0,16 MIla; 5,8 1.

3ananue 3. Onpeaenure K03PGUIHUESHT TETUIONPOBOJHOCTH A a30Ta, €clid KOIPPUIIUECHT
JUHAMUYECKON BA3KOCTH M AJIS HEro mpu Tex ke ycnoBusax paBeH 10 mxlla-c. Oter: A=7,42
MBT1/™M-K.

3aganue 4. 12 r a3oTa HaXOAATCA B 3aKPBITOM COCYyJe 00BbEMOM 2 I MpHU TeMIepaType
10°C. Ilocne HarpeBaHus 1aBJIEHUE B COCYE CTAJIO PABHO 104MM.pT.CT. Kakoe xonuuecTBO Ten-
Ja 6bU10 cooO1ieHo ra3y npu HarpeBanuu? OtBer: 4,1- 10% Jix.

3aganue 5. Cmemanu Boxy Maccoil mi=5kr npu temmnepatype T1=280 K ¢ Bomoil Maccoii
my=8kr npu temneparype T2 =350 K. Haiitu: 1) remneparypy 0 cmecu; 2) usmenenue AS 3H-
Tpomuu, npoucxoasuiee npu cmemubanuu. Otset: 323 K; 0,3 xIx/K.

2 cemecTp
KontpoabHasi padora Ne 3 «JIeKTPHYeCTBO 1 MAarHETH3M»

3aganue 1. DnexkTpudeckoe mnoje co3gaHo aByms 3apsgamu qi=10 HKi u  q»=-20 =K,
HaxoAAUMMucs Ha pacctosHur d=20 cM apyr ot apyra. OnpenenuTb HalpsHDKEHHOCTh HOJS B
TOYKe A, yJaJEeHHOH OT MepBOro 3apsja Ha paccrosHue r1=30 cM U oT BTOporo Ha r;=50 cm.
Paccuurate paboTy, KOTOPYH0 HEOOXOJAMMO COBEPIIMTH, YTOOBI MEPEHECTH TOUYCYHBIA 3apsil
0o=5-10"" Kut 13 TouKH HaxoasImiics nocepearuHe Mexy 3apsaamMu B Touky A. Otset: 280B/m,
0,42 JIx.

3aganue 2. meercs npeaHa3sHauYEHHBIN U1 U3MEPEHMS pa3HOCTH NoTeHuuanos 10 30 B
BOJILTMETP conpoTuBIIeHHEM 2 KOM, KoToporo pazaeneHa Ha 150 nenenwmii. Kakoe comporuBie-
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HUE HAJO B3STh M KaK €ro BKIIOYUTH, YTOOBI 3TUM BOJIBTMETPOM MOXKHO OBLIIO M3MEPUTH pas-
HOCTb moTeHImanoB 10 75 B? Kak uameHutcs npu 3ToM 1ieHa jesieHus: BojabTMmeTpa? OTBeT: 3
kOm, 0,5 B/nemn.

3ananue 3. [lo mpoBoJIOYHON pamMKe MMEIOIICH (opMy MPaBHIIBHOTO MIECTUYTOJIbHUKA,
uzet Tok cunot [=2 A. Ilpu 5TOM B IEHTpE paMKH 00pazyeTcss MarHUTHOE MOJIe C HANIPSKEHHO-
cThio 33 A/m. HaiiTu [uinHy IpOBOJIOKH, U3 KOTOPOii caenana pamka. Otset: 1=0,2 m.

3aganue 4. [IpoBoasias pamka oMenieHa B OAHOPOJHOE MarHUTHOE I0JI€ ¢ MHIYKIUEH
B = 0,1 Tx. [ImockocTh paMKH COCTaBIISIET C HAPaBJIECHUEM MArHUTHOTO MOJS YIrosl @ = 30°.
[Tnomane pamku S = 20 M, conpotusiienne R = 0,1 Om. MarHutHoe moje paBHOMEPHO
yMeHblInaercs 10 Hyns 3a Bpemst At=0,1 c. Onpezgenute: a) cpeaHee 3HaYSHUE 3.]1.C. UHIYKIIHUH,
BO3HHKAIOIIEH B paMKe; 0) CHIIy MHAYKIIMOHHOTO TOKA; B) 3apsjl, KOTOPBI MPOTEYET MO PaMKe
3a BpeMsa yMeHbleHus noiist. Oteet: 1 MB; 10 MA; 10° K.

3aganue 5. ConeHouJt ¢ MHAYKTUBHOCTHIO L=7 MI'H 1 akTUBHBIM comnpotuBieHuemM R=44
OM MOAKITIOUMIN K UCTOYHUKY MOCTOSIHHOTO HampsbkeHus: Up, a 3aTeM K TeHepaTopy CUHYCOHU-
JAJIbHOTO HAIpsKeHMsl ¢ JeiicTByromuM 3HaueHueM HanpsbkeHust U,=Uy. [Ipu kaxoii yacrore
reHepaTopa MOIIHOCTb, MOTpedsieMasi COIEHOU0M, OyIeT B 5 pa3 MEHbIIIE, YEM B IIEPBOM CITY-
yae? OtBet: v=2 k[ 1.

Koutpoasnas padora Ne 4 «Onruka

3ananme 1. B onbire FOHTa Ha MyTH OAHOTO M3 MHTEP(HEPHUPYIOUINX JIydeH MOMEIanach
TOHKasl CTEKJISIHHAs IUIACTUHKA, BCJIEJCTBUE YEro IIEHTpalbHAas CBETJas MOJ0Ca CMEIalach B
MI0JIO’)KEHNE MEPBOHAYAJIBHO 3aHATOE IISITOM CBETJION MOJIOCOM(HE cuuTas LEeHTpaiabHOU). Jlyu
najaeT Ha IUIACTUHKY neprneHaukynspHo. [lokasarens mpenomieHus miactuHku n=1,5. J{nuHa
BOJIHBI cBeta A=6-10"" M. Kakosa TonmuHa actikn? OTBET: 6 MKM.

3ananme 2. benblii cBeT mMajgaeT HOPMaJbHO Ha IMOBEPXHOCTb CTEKJISHHOW IIACTHHKH
tommunon d=0,4 MM, Haxomsmieiics B Bo3ayxe. [lokazarens mpemomiieHHs] CTEKIa Ne=1,5.
Omnpenenure: a) TEOMETPUUECKYIO M ONTHYECKYIO PAa3HOCTh X0Jla MHTEPPEepUpPYIOIUX JIyyeil B
MPOXOJAIIEM CBeTe, 0) AJTMHBI BOJH, HHTEHCUBHOCTh KOTOPBIX OCIA0JSAETCS MOCe MPOXOXkKae-
HUS mIacTUHKUA. CYUTaTh, YTO BUAMMAS YaCTh CIIEKTpa JIOKUT B UHTEpBaJle AIUH BOJH oT 0,4 10
0,7 mxMm. OtBert: 0,8 mxm; 1,2 MrMm; 0,48 MKM.

3ananme 3. Ha qudpakimoHHyo pelieTky HopMallbHO MajaeT my4yok cBera. KpacHas nu-
HUA C JUTMHOW BOJIHBI A=630 HM BHJHA B CIIEKTPE TPETHETO MOPSIKA MO YIJIOM (p=710. Kakas
CHEKTpaJlbHas JIMHUS BHJHA O]l ATUM K€ YIJIOM B CIEKTpe 4eTBepToro mnopsaka? Yemy paBHa
noctosiHHas pemerku? CKOJIbKO BCEro KpacHbIX MaKCUMYMOB JaeT 3Ta pemerka? Otser: 473
HM; 2 MKM, 7.

3ananue 4. JIBa momspuszaTropa pacroyiOKEHbI TaK, YTO YroJl MEXKAY HX IUIOCKOCTSIMH
npomnyckaHust paBeH  25°. OnpenenuTb, BO CKOJBKO pPa3 yMEHBIIUTCS WHTEHCUBHOCTh
€CTECTBEHHOTO CBETa MPH MPOXOXKIEHUU: 1) "uepe3 oauH (MEPBBI) MOIIpU3aTop, 2) yepe3 oda
nossipuzaropa. Koaddunuent nornomenus csera B nosspuzarope paseH 0,08. Otser: 2,17;
2,88.

3ananme 5. Kakas nons sHepruu (oToHa M3pacxo0BaHa Ha pabOTy BBIPHIBAHUS AIIEKTPO-
Ha, ecyii KpacHas rpanuia Gorodddexra 307 HM U MaKCUMaIbHAsI KHHETHYECKast YHEPTHs GOTo-
anekTpoHos 1 3B? Otser: 0,8.

3 cemecTp
KonTpoubHnas padora Ne 5 «KBantoBasi puzuka

3aganue 1. YepHoe Teno umeer temneparypy 3 kK. Ilpu oxnaxxaeHuu Tena 1jivMHa BOJIHBI,
MPUXOAMIASACS HA MAKCUMYM H3JIy4aTeIbHOW CIIOCOOHOCTH, M3MEHUIach Ha 8§ MkM. J[o kakoit
TeMIeparypsl oxyaguiock Teno? Oreer: 323K.

3ananue 2. DieKTpoH obsagaeT kKuHeTH4IecKoi sHepruei 30 »B. Onpenenuts n1edpoiies-
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CKYIO JUIMHY BOJIHBI JIEKTPOHA. BO CKOJIBKO pa3 M3MEHUTCS 3Ta JIJIMHA BOJHBI, €CJIM KUHETUY €-
cKas sHeprus ymenbiutcsa Ha 20%? Otsert: 2,2 1010 Mm; 1,12.

3aganue 3. [Ipu IBMKESHUM YaCTHUIIBI BIOJIb OCH X CKOPOCTh €€ MOYKET OBITh OnpeseieHa ¢
TOYHOCTHIO (omuOKoi) mo 1 cm/c. HaliTu HeonmpeneneHHOCTh KOOPIMHATHI, €CIIM YacTHIIEH sIB-
nsercst: 1) anextpon, 2) gpodunka Maccoii 0,1r. Otser: 0,01m; 10%m.

3ananue 4. Yactuia HaXoAUTCS B OCCKOHEYHO TIYOOKOH OJHOMEPHOW IMOTEHIIMAIbHOMN
uMesi MUHIMAIIbHYIO SHepruro. KakoBa BepOSTHOCTh OOHAPYKEHHUS YACTHIIBI B CPEIHEU TPETH
sMbeI? OtBeT: 0,609.

3aganue 5. OnpenenuTs AJUHY BOJIHBI, COOTBETCTBYIOLIYIO TPEThEH JMHUU cepun basb-
Mmepa: 1) B cnekrpe uznmydeHuun Bojoposa, 2) B cnekrpe uznydenus nona reiusi. Oteer: 434HM,
109uMm.

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

3ananme 1. [leppoHayabHas Macca U30TONA UPUAUS - Ir paBHa M = 5 T, MepHOJ MOJTY-

pacnazna 75 cyrok. Omnpeznenute, CKOJIBKO siiep pacmajaercs 3a 1 CeKkyHIy B 3TOM Ipernapare.
CKOJIBKO aTOMOB 3TOro mpemnapara octaHercs uyepe3 30 CyTOK M BO CKOJIBKO pa3 U3MEHMUTCS aK-
THBHOCTB TIperiapara 3a o1o Bpems? Otser: 1,67-10™; 1,2-10%; 1,32.

3ananme 2. Snpo 6epwnius-7 f-paauoakTuBHO No cxeme K-3axBara. 3amucars peaxiuio.
Kakue yacTuis! npu 3ToM 00pa3zoBanuch?

3ananme 3. HeliTpuHHOE M3IydyeHUE 3BE3[bl MOXKET BO3HUKHYTH 33 CYeT OOBEIMHEHUS
JIByX IIPOTOHOB ¢ 00pa30BaHUEM JAEUTOHA. 3anuIuTe peakuuio. Kakue yacTuiis emie oopasyroT-
Cs B TOM peakiuu?

3aganue 4. HaiiTi SHEpruro CBsI3M sIpa, KOTOPOE UMEET OAMHAKOBOE YHCIO MPOTOHOB U
HEUTPOHOB U PAJNYC, B MOJITOPA pa3a MEHBIINHN paauyca sapa 2’Al . OTeet: °Be, 56, 5 MaB.

3ananue 5. 13 nepBoHavanbHO CBOOOAHBIX MPOTOHOB M HEHTPOHOB 00pazyercs sApo yr-
nepona-12. Kakast sHeprusi mpu 5TOM BBIJIENSETCS, Kak OHa Ha3piBaeTcsi? Ecimm cMHTE3npoBaTh
TakuM o0pa3oM 1 T yriepoja, TO CKOJIBKO BCEro BBIAEIMTCS MPH 3ToM 3Heprun? Kakomy komu-
yecTBY He()TH 3Ta sHeprus s3kBuBaieHTHa? OTBeT: 92,4 M»aB; 740 I'/Ix; 16 T.

KonTpoubHas padora Ne 7 «®Pusuka sipa TBepaoro rejiaa»

3aganue 1. HanncaTe nHAEKCH HampaBiaeHUs MpsIMOM, poxoasuiei yepes y3isl [[100]] u
[[001]] xyOudeckoif MPUMUTHBHON PEIIETKH.

3aganune 2. Onpenenuts KOJIMYECTBO TEIUIOTHI AQ, HEOOXOIUMoOe IUIsl HarpeBaHUsl KpH-
crayuia NaCl maccoit m=20 r Ha AT=2 K, B IByX ciIy4asx, €Clii HarpeBaHHUe MPOUCXOAUT OT
temmepatypbl: 1) T1=0p; 2) T,=2 K. Xapakrepucruueckyto temneparypy lebas 0p mms NaCl
npuHITH paBHoOU 320 K.

3aganue 3. OnpenenuTs YMCIIO N Y3JI0B, MPUXOAIINXCS HA OHY SJIEMEHTApHYIO STYCHKY B
IpaHelleHTPUPOBAHHON KyOHMUeCKOil pereTke.

3ananue 4. Kycok Mmeramia oorema V=20 cM® HaXOQUTCA npu temnepatype T=0. Onpene-
auTh 9uciao AN CBOOOIHBIX 3JIEKTPOHOB, UMITYJIBCHI KOTOPBIX OTJIMYAIOTCA OT MaKCHMAJIbHOTO
HUMITYJIbCA Pmax HE OoJiee yem Ha 0,1 pmax. DHEprus Oepmu =5 3B.

3ananme 5. OOpaszen U3 BELIECTBA, COACPIKAIIETO IKBUBAJICHTHBIE si/ipa (IIPOTOHBI), HAXO-
JUTCS B OJHOPOAHOM BHemIHeM MarHUuTHOM mosie (B=1 Tx). Onpenenuts: 1) OTHOCUTENBHYIO
pa3HOCTb 3aceleHHOCTEN 3HepreTnyeckux ypoBHel npu temneparype T=300 K; 2) vactory vo,
MIPU KOTOPOH OYAET MPOUCXOIUTD AIEPHBIM MAarHUTHBIN Pe30HAHC. DKPAHUPYIOIINM ICHCTBHEM
AIIEKTPOHHBIX 000JIOUEK U COCETHUX SACp MPEeHEOPEUb.

Ilpumepnuie unousudyanvuvie oomautnue 3aoanusn (H/13)
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1 cemecTp

33[[3‘13 Ne 1 «kKunemaTuka MOCTYNNaTeJIbHOIr0 1 BPAlIaTCJIbHOI'0 ABUKCHU )

Touka JABMKETCS IO OKPY)KHOCTH PajHycoM 4 M Mo 3akoHy S = A+ Bt' rpe S — NpONIeH-
HBIM 1yTh, A=8 M, B=2 m/c, t- Bpems. OnpenenuTb, B KAKOH MOMEHT BPEMEHH HOPMAaJIbHOE
yckopenue paBHo 2 M/c’. HaliTu CKOpOCTb, TAHIGHIMAIBHOE U TIOJHOE YCKOPEHHE TOUKH B 9TOT
MOMEHT BpEMEHU

33[[3‘{21 Ne 2 «I[I/IHaMI/IKa MoCTYNMaTeJIbHOI0 ABUKCHU D>

Ha o6ox mMaxoBuka auamerpoM 60cM HaMOTaH HIHYpP, K KOHIY KOTOPOTO MPUBSI3aH IPy3 €
Maccoi 2 kr. OnpenenuTb MOMEHT MHEPIIUU MaXOBHUKa, €CIIM OH Bpallasich PABHOYCKOPEHHO MO/
JIEHCTBUEM I'py3a, 3a BpeMs t=3¢ mpuoOpes yriIoByro CKOpOCTh 9 pan/c.

3agaua Ne 3 «/IlnHaMHKa BpalIaTeIbHOIO ABUKEHUS»

Ha Ban B BUAC NUJIMHIpPA C FOpI/I?;OHTaJII)HOﬁ OCBhIO Bpalll€CHHUA HaMOTaHa HEBECOMAsA HUTD,
K KOHITy ee HpHUKperuieH rpy3. Kakyro yrioByro cCKOpocTh OyIeT MMETh Ball CHYCTS 2C IOCie
Hayaja JBW)KEHUs Ipy3a, €clii Macca Baia 4 kr, ero paauyc 20 cMm, macca rpysa 0,2 kr, qeicTBu-
€M CHJI TPSHUS Ha IBIKYILUECS Tela MOXKHO IpeHeOpeyb

3amaua Ne 4 «3aKoHBI COXpaHEHUSI B MEXAHUKE»

JIBa ManbIx 1o pa3mepy rpysa Maccamu mi=10 Kr 1 my=15 Kr nojBelIEHbI HA HUTAX OAM-
HAKOBOM AymuHBl L=2 M B 0JIHOI TOYKE U COINpHUKAcarOTCs MEeX]y co0oil. MeHbluil rpy3 ObLI
oTKJI0HeH Ha yroi a=60° u ormymen. OmpeneTnTe BHICOTY, Ha KOTOPYIO TIOXHAMYTCS 00a rpysa
nocje abCOJIFOTHO HEYIPYToro yaapa

3agaua Ne 5 «MexannuecKkue KoJ1e0aHUu»

[Tepuon 3aryxaromux konedanuii paseH T = 4c, norapupmMuuecKkuil JeKpeMEHT 3aTyXaHHs
1,6; HauanbHas ¢aza paBHa (. CmenieHue Touku B MoMeHT T1/4 paBHo 4,5 cMm. Hamnucats ypaBHe-
HUe KojeOaHui U MOCTpouTh rpaduk B mpeaenax TpEX nepuoioB

3agaua Ne 6 « PeIATHBHCTCKASI MEXaHUKA»

B naboparopHoii cucteme oTcueTa OfHa U3 ABYX OJMHAKOBBIX YACTHIl C MACCOW Mg MOKO-
UTCS, Ipyras ABUKETCS CO CKOPOCThIO v=0,8¢ 10 HampaBJIeHUIO K NoKosmieics yactuue. Onpe-
JIeNTUTe PEeNSTUBUCTCKYIO MAacCy ABIIKYILIEHCS 4acTUIBI B JIAOOPATOPHON CHCTEME OTCYeTa U ee
KUHETUYECKYIO JHEPTUIO

3apaua Ne 7 «MKT. Cratucrnueckas pu3nKa»

B cocyne o6beMom 20 1 HAXOIUTCS CMECh BOJIOPO/Ia M Teus 1moj naBieHueM 2 atMm. O6-
njas Macca cMecH S r. U3BecTHO, UTO CpeiHsIsl KHHETHYECKasi SHEPTUsl TOCTYNATEIbHOTO JBUXKE-
HUSI MOJIEKY cMecu ra3oB paBHa 0,038 3B. Bo ckoyibko pa3 oTiam4aroTcsi Macchl BOAOPOJA U Te-
nusi B cMecu?

3agaua Ne 8 «MneaJLHBIN ra3»

3 MoJis a30Ta MIOTHOCTHIO p=1,25Kr/M3 HM30XOPHO HArpeyy Tak, YTO €ro JABJICHUE U3Me-
14



Hunack ¢ 1,1- 10° ITa 1o 1,6 105Ha, a 3aTeM U300apHO CXKaIH /10 TIEPBOHAYATLHOM TeMITepaTyphI.
Ornpenenure TeMnepaTypbl B KOKJIOM U3 TPEX OMKMCAHHBIX COCTOSHUN M KOHEUHBIH 00BhEM rasa.
N300pasute rpaduku 3TUX MPOLECcCOB B KoopauHarax P-T

3agaua Ne 9 «IlepBoe Haya 10 TEPMOAUHAMUKI

B pesynbpTaTe M30TEpMUYECKOrO pACIIMpPEHHUs a30Ta maccoll M=0.2Krmpu Temmneparype
T=280 K o6bem ero yBenumumBaeTcs B 2 pa3a. Onpenenutb: 1) padoty A, COBEPIICHHYIO Ta30M
npu pacupennn; 2) msmenenne AU BHyTpeHHe# sHepruu; 3) KOJUYECTBO TEIIOTH Q, moiry-
YEHHOE I'a30M

3amaua Ne 10 «Bropoe Ha4Ya/10 TEPMOAMHAMU KN

Kycoxk nbna maccoit m =200r, B3sThii ipu Temiieparype t; = -10C°, O6b11 Harper 10 Temrie-
patypsl t, =0C° u pacmiaBieH, ocje 4ero oopa3oBaBIasicsi Boja ObUIa HarpeTa JI0 TeMIepary-
pol t3 = 10C°. OnpenenuTh u3MeHeHHe AS SHTPONMH B XO/I€ YKa3aHHBIX IPOIIECCOB.

2 cemecTp
3apaua Ne 11 «DuaekTpocTaTukay

DIIeKTpUYECcKoe 1oje co3gano AByms 3apsaamu q1=10 HKi u q2=-20 uKn, Haxongmumucs
Ha paccrosiuun d=20 cM apyr ot Apyra. OnpeaenuTbs HanpsHKEHHOCTh OISl B TOUKE A, yAalleH-
HOM OT mepBoro 3apsaa Ha paccrosiHue r1=30 cM u oT BToporo Ha =50 cMm. Paccuurats paborty,
KOTOPYIO HEOOXOAMMO COBEPIIUTH, YTOOBI MIEPEHECTH TOUEUHBIN 3aps] qo:5-10'4 Kut u3 touku
HaxoAIIUKCS MOCEPEANHE MEXTY 3apsaMu B TOUKY A.

3agaua Ne 12 «IlocTOSAHHBIN 3/1eKTPHYECKH 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) cHIIbI TOKA BO BCEX ydacTKax IEMU; 2) TEIJIOBYIO MOIIHOCTh, KOTO-
pasi BBIJIENSAETCS HA COMTPOTUBIEHUM R3.

3,13

eE!

nur 51

3agaua Ne 13 «QuekTpomMarueTusm»

[To n1ByM O€CKOHEYHO JIMHHBIM NPSIMBIM MapajuIeIbHBIM MPOBOJAM, HAaXOJAIIMMCA Ha
paccrossnuu R=10,0 cm gpyr ot apyra B Bakyyme, TekyT Toku 11=20,0 A u [,=30,0 A ogunako-
BOro HampasieHus. OnpenennTe MarHUTHYI0 HHAYKIUIO 1oy B, co3gaBaeMoro TokamMu B TOY-
Kax, JIeKaIluX Ha IPsSMOM, COeAMHAIONNX 00a MpoBoja, eciu: 1) Touka C JIEKUT Ha PACCTOSHUU
r=2,0 cM jeBee JIeBOro mpoBoja; 2) Touka J[ JeXuT Ha paccTossHUU 12=3,0 CM IIpaBee MpaBoro
poBoAa; 3) Touka G JEXKUT HA paccTOSIHUM 3=4,0 cM IpaBee JIEBOrO IIPOBO/A.
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3agaua Ne 14 «QueKTpoMarHeTu3m»

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

-7
T=5,110" c.

3apaua Ne 15 «DekTpoMarHuTHasi MHAYKIHUSD»

[TpoBosmuUiA TUIOCKUI KOHTYp, UMEIOMUNA GhopMy OKpykHOCTH pamuyca r = 0,05 M mo-
MEIIEH B OJJHOPOJHOE MAarHUTHOE MOJI€ TaK, YTO JIMHUM MAarHUTHON MHAYKIIMH IOJIs HarpaBlie-
Hbl TIEPIEHUKYIISIPHO IUIOCKOCTH KOHTypa. CompoTuBiieHre KOHTypa R = 5 Om. MarautHas
WHAYKIHS MeHseTcs 1o 3akony B = kt, rne k = 0,2 Tn/c. Onpenenwure: a) 3.71.C. HHIYKIIUH, BO3-
HUKAIOIIYI0 B 3TOM KOHTYype; 0) CHIIy MHIYKIIMOHHOTO TOKa; B) 3apsij, KOTOPBIN MPOTEYET MO
KOHTYPY 32 IEePBbIE 5 CEKYH]I U3MEHEHUS TOJISI.

3agaua Ne 16 «MuTepdepeHnus cBeTa 0T TOUEYHBIX HCTOYHUKOBY

B onbiTe FOHra Ha mytu ogHoro u3 uHTepdepupyoImx Jydei nomemanach TOHKas CTeK-
JSTHHAS TUIACTMHKA, BCIIEACTBUE YEro HEHTpaJbHAs CBETJIAs I0J0Ca CMEINANach B IOJIOKEHHE
[EPBOHAYAJILHO 3aHATOE MATON CBETJION MOJIOCOM(HE cunTas LeHTpaabHOH). JIyd najaer Ha mia-
CTHHKY TepIICHNKYIspHO. IToKa3aTes mpenoMienns miacTuakn n=1,5. Jlnuua Bomas: A=6-107
M. KakoBa TonmmHa rmiacTuHKu?

3anaua Ne 17 «HTepdepeHunst cBeTa B TOHKHX MJIEHKAX)

[TnockonapasmensHasi CTEKIsSHHAs MJIACTHHKA TonmuHOW d=1,2 MKM U C TOKa3aTeneMm
MIPEIOMIIEHUS Ner=1,5 TOMEIeHa MeXIy IBYMsI CpelaMH C TIOKa3aTeNIsIMH TIPEIOMJICHHS N1 U Ny.
Cser ¢ mmHO#M BoJHBI A=0,6 MKM MagaeT HOpMaIbHO Ha TIACTUHKY. ONpenenuTe ONTUYECKYIO
Pa3HOCTh X0J1a BOJIH, OTPAKEHHBIX OT BEPXHEU W HIDKHEH MOBEPXHOCTEH TJIACTUHKU U OTpese-
JUTE, YCUJICHUE WJIM OClIa0JieHne MHTEHCUBHOCTH MPOUCXOTUT MPH UHTEP(EpPEeHIIUU B CIEAYIO-
IMX ciydasx: a) n1<n<ny; 6) n<n>n;

3agaua Ne 18 «/Iluppaxuus @penens»

Hailinure pannycel nepBsIx Tpex 30H PpeHelns Ui IUI0CKOW BOJIHBI, €CJIU PACCTOSHHUE OT
BOJIHOBOH MOBEPXHOCTH JI0 TOUKH HaOmoaeHus 1 M. J{nuna BomaHsl A=500 HM.

3agaua Ne 19 «Inppaxuus @paynrodepar»

Haiitu HaubGonpmmii mopsAOK CHEKTpa ISl )KEATOH JIMHUM HATPUs C AJTMHOM BOJIHBI A=589
HM, €CJIM MOCTOSIHHAs AudpakunoHHON pemeTkd d=2 MkM. CKOJIBKO BCET0O MakCUMyMOB J1a€T
sta pemerka? [Tox kakum yriaoM ¢ HaOIr0AaeTCs MOCAEIHUN MaKCUMyM?

3anaua Ne 20 «Iloasipu3anus cBeTa»

Yros Mexay INIOCKOCTAMH NPOIyCKaHUs ABYX IOJIIPU3ATOPOB PABEH 50°. EcrecTBeHHbIiH
CBET, MPOXOJIs Uepe3 TaKylo cucremy, ocinadusercs B 8 pas. [Ipenebperast norepsiMu cBeTa Inpu
OTpa’KEHHH, OTIPENIEIUTh KO3 (HUIIMEHT TOTJIONIEHHS CBETa B MOJISPU3ATOPaX

3 cemecTp

3agaua Ne 21 «®ortoaddexr»
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Onpenenuth HaMMEHBUIMM 3a/I€P>KUBAIOIINN MOTEHLIMAT, HEOOXOIUMBINH ISl MpeKpaiie-
HUS SMHCCUU C TTIOBEPXHOCTH (POTOKATO/A, €CITM OH OCBEIIACTCS M3ITYUCHHEM C JTHHOW BOJIHBI
0,4 MxM, a KpacHas rpaHuiia JJig MaTepuaia karojaa pasHa 0,67 Mkm

3apaua Ne 22 «TenJioBoe uzaydeHune»

Uepnoe teno Harpenu ot temneparypbl 600K no 2400K. Bo ckoibko pa3 yBeJIMYMIACH
oOw1as TemioBas YHeprus, usnydyaemas teinoM? Ha ckonbko U3MEHWIACh JJIMHA BOJIHBI, COOTBET-
CTBYIOIIasi MAKCUMYMY SHEPTUU U3TYYCHHS U CIIEKTPAIbHBIN COCTaB U3ITyYeHUs ?

3apaua Ne 23 «I¢pdext Komnrona»

®dotoH ¢ 3Heprueit 1 MaB paccesiiicss Ha cBOOOHOM TOKOUBIIIEMCs dJieKTpoHe. HalTh ku-
HETHUYECKYIO YHEPTHUIO DJIEKTPOHA OTNAYM, €CIIM B PEe3yJbTAaTe pacCesHUs JJIUHA BOJHBI ()OTOHA
n3MeHunach Ha 25%

3agaua Ne 24 «D1eMeHThbl KBAHTOBOH MEeXaHHKH»

HpI/I JABHXXCHHH 9aCTULBI BAOJIb OCH X CKOPOCTb €€ MOXKCET OBITh onpeaciicHa ¢ TOYHOCTBIO

(ommbOkoi) mo 1 cM/c. Haiiti HeompeneaeHHOCTh KOOPIMHATHI, €CJIM YacTUIIeH sABjseTcs: 1)
JIEKTPOH, 2) npoduHKa maccoit 0,1r

3amaua Ne 25 «HacTuua B NOTEHIMAJIBLHOM IMe)

CobcTBeHHast PYHKIMS, ONUCHIBAIOIIAs COCTOSHUE MUKPOYACTUIBI B OECKOHEYHO TI1y0o-

. 7N
. . . w,(X)=Csin—x
KO TOTEHIMAIBHOU sSIME ITUPUHOU [, UMEeT BUT I . Mcmons3ys ycioBHst HOPMHU-

POBKH, ONPEAETUTh MOCTOSIHHYIO C.
3agaua Ne 26 «Atom no teopun bopay»
BrrauciuTe paanychl IepBBIX TpeX OpOUT IEKTPOHA B aTOME BOJIOPOJIA
3agaua Ne 27 «U31ydyeHue aTomay

Haiitn HanOosbllyto ¥ HaMMEHbIIYIO AJUHBI BOJIH cepuu [lamieHa B criekTpe M3IydeHHs
Boziopoaa. CpaBHUTH MOJyYEHHBIE 3HAUEHUS C JJIMHAMM BOJIH BUIMMOTO U3JIYy4ECHHUS

3agaua Ne 28 «PaanoaKkTHBHOCTH»

192
IlepBoHavasibHasi Macca M30TONA UpUaUA 7 paBHa M = 5 T, mepuoi noiypacnaga 75

cytok. Onpenenute, CKOJIBKO siiep pacnaaercs 3a 1 cekyHay B 3ToM mpenapare. CKOIbKO aTo-
MOB 3TOrO npenapara octaHercs uyepe3 30 CyTOoK U BO CKOJIBKO pa3 U3MEHHUTCS aKTUBHOCTD Ipe-
napara 3a 3TO BpeMs?

3agauya Ne 29 «3aKkoHbI COXpaHEHHS B f/IEPHBIX PeaKIHAX»
B nientpe conHIa nporekaer TepMosaepHas peaKIusl CHHTE3a IS H3 BOIOPOAA, B KOTO-

POl M3 YeThIpex MPOTOHOB obOpasyercs sapo He™ m nBa mo3uTpoHa. 3amuIIMTE ATy PEAKIIUIO.
Kakwue emre yacTuiisl o0pa3yroTcs B Heid?
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3agauya Ne 30 «IHeprus B siiepHbIX peaKIUAX»

Kakoe kommuectBo UZ® «BBITOPAET» 32 TOJl B SJIEPHOM PEAKTOPE C IEKTPUUYECKONU MOII-
Hocthio 1 I'Bt m kg, 38%? Cuyurarh, 4TO pacnaj sep ypaHa IoJ JECHCTBUEM TEIUIOBBIX
HEHTPOHOB MPUBOAUT K 00pa30BaHHUIO U30TONOB KCEHOHA-141, cTpoHINA-92 U TpeX BTOPUYHBIX
HEUTPOHOB.

3apaua Ne 31 «@u3nka TBEpPAOro Tejia

Onpeaenuth KOJU4ecTBO TEIioThl AQ, Heobxomaumoe st HarpeBanus kpuctamia NaCl
maccoii m=20 r Ha AT=2 K, B 1ByX ciy4asx, €ciii HarpeBaHHe MPOUCXOIUT OT TeMIeparypsl: 1)
T1=0p; 2) T,=2 K. Xapakrepuctuueckyro temmuepatypy Jebas 0p mist NaCl npunsts paBHoit 320
K.

Ilepeuens nabopamopnvix pabom
1 cemecTp

Ne 1 «[IpumeHeHe 3aKOHOB COXpaHEHMS JIIsl ONIPEIEIEHHUsI CKOPOCTH TOJIETA ITYJIN»
Ne 4 «HccnenoBanue BpallaTeNIbHOTO JBUXKEHHS TBEPIOro Teja BOKPYT HENOJBUIKHOM

Ne 5 «Omnpenenenue xapakTepUCTUK 3aTyXalOMIUX KoJleOaHui PU3n4eckoro MasTHUKa»

Ne 7 «Onpeenenne CKOpOCTH 3ByKa B BO3/IyX€ METOJOM CTOSYECH BOJIHBI»

Ne 11 «M3ydyeHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEI»

No 14 «Onpenenenue nokaszarens anauadatel MmeTooM Knemana u Jleopmay

Neo 15 «IIpoBepka 3akoHa BO3pacTaHUsi SHTPOIUHU B HEPABHOBECHOM CHCTEMEY

No 16 «MccnenoBanrie M3MEHEHHsI TEMIIEPATYPHl B aI1a0aTUYECKOM IPOIIECCEe U OIpese-
nenue kodpdunuenta [Tyaccona »

2 cemecTp

Ne 21 «HccnenoBanne 31EKTPOCTATUYECKOTO MO C TOMOIIBIO 30HAA»

Ne 24 «Pacmmpenue npejena u3MepeHus: aMIepMeTpa MOCTOSHHOTO TOKa»

Ne 27 « 3ydeHne pe3oHaHca HaNPSKEHUI»

Ne 28 «Onpenenenne MHIYKTUBHOCTH KaTYHIKA U MarHUTHOW MPOHUIIAEMOCTH (eppomar-
HUTHOTO TENa»

Ne 32 «Onpenenenue paguyca KpUBU3HBI JIMH3BI U TOJOCHI IPOIYCKaHMs CBETOPUIBTPA C
nomouibto koser Herorona»

Ne 34 «Onpenenenue JIMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK NU(PAKIMOHHON perieT-
KI»

Ne 35 «Onpenenenne KOHIIEHTPAMA PaCTBOPOB caxapa U MOCTOSTHHON BpaleHUS»

3 cemecTtp

Ne 36 «CHsiTHe BOJIBTaMIEPHBIX XapaKTEPUCTHK (HOTOIIEMEHTA U ONpEesIeHue €ro 4yB-
CTBUTEJILHOCTH

Ne 41 «MccnenoBanue Bo30YyXICHUS aTOMOB Ta3a

Ne 42 «Onpenenenue riaBHbIX KBAHTOBBIX YHCEN BO30YKAEHHBIX COCTOSHUIN aToMa BOJIO-
pona»

Ne 43 «MccnenoBanue TepMOIJIEKTPOHHOM SMUCCHUU U OIIpeiesieHHe paboThl BBIXOA dJIEK-
TPOHA U3 METaJlJIa»

Ned4 «M3ydyeHue 31eKTpUUECKUX CBOMCTB TBEPABIX TEI»

No 51 «M3ydyeHune 3akOHOMEPHOCTEN O-pacrazar
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Ne 53 «Omnpenenenrne MakCUMajabHON PHEPTUU -4acTUI] U UACHTU(DUKALUSA paIHOaKTHB-
HBIX [IPENapaToB»
Ilepeuens 6onpocoe kK ceMuHapcKum 3aHAMUAM

1 cemecTp

Cemunap Ne 1 "KunHemaTnka ¥ JMHAMHUKA MOCTYNATEJbHOr0 M BPalIaATeJLHOIO
JBUKeHun"
1. Mexanuueckoe apmxenue. Cucrtema orcuéra. MatepuaibHas TOUKa.
2. OCHOBHBIC KHHEMAaTHYECKUE XapaKTEPUCTUKH: TIEPEMEIIICHHE, ITyTh, CKOPOCTh, YCKOPEHUE:
MOJIHOE, HOpMaJIbHOE, TaHTeHITnalIbHOe. Kitaccudukanmst TBHKEHUA.
3. IlocrymarenbHoe aBmxenue. L{enTp macc. BpamarensHoe aBuxeHuUE.
4. OCHOBHbIC KHHEMATUYECKUE XapPAKTEPUCTUKU BPAIATEIbHOTO IBHXKCHHS: YTOJI TOBOPOTA,
YIJIOBOE MEPEMEILIECHHE, YTIIOBbIE CKOPOCTh U YCKOPEHHE.
5. CBs3b MEXIY JIMHEHHBIMH U YTJIOBBIMU XapaKTEPUCTUKHU JABUKEHUs. PaBHOMEpHOE 1 paBHO-
nepeMeHHoe BpaniarensHoe qBrxkeHus. [lonsaTue coctosnusa Gu3nueckoi CUCTEMbI U YpaBHEHUS
JIBYDKCHUS.
6. JluHamMuyeckue XapakTepUCTUKU: CUJla , CHIIOBOE MOJIe, Macca, UMITYJIIbC.
7. 3axonnl HeroToHAa.
8. JluHamMuyecKHue XapaKTEPUCTHKH BPaIIaTEIBbHOTO JIBMXKCHHS: MOMEHT CHJIBI OTHOCHUTEIBHO
ocH, MOMEHT uHepuuud. OCHOBHOM 3aKOH IMHAMHMKY BpPalaTeIbHOTO JIBHKCHHUSI.

Cemunap Ne 2 "3akoH coxpaneHus"
1. 3akoH COXpaHEHHUs UMITYJIbCA, YCIOBUS €r0 BBITOTHEHHUS.
2. 3aKOH COXpaHEHUs] MOMEHTA UMITYJIbCA, YCIIOBHS €r0 BHITIOTHECHUSI.
3. Pabora, MmomHocTh. PabGoTa rpaBUTallMOHHOW CHUJIBI, KOHCEpBATHBHBIE CHJBL. Paborta
pesyapTupyrome cwibl. KuHetwmdeckass sHeprus, Teopema 00 W3MEHEHUU KHHETHYECKOM
JHEPIUH.
4. 3aKoH COXpaHEHUs MOJTHON MEXaHUYECKOW SHEPTUH, YCIOBHS €0 BBITOJIHEHUS.
5. CoynapeHue ByX Tell.
6. CBs13b 3aKOHOB COXPAaHEHHsI CO CBOMCTBaMU MPOCTPAHCTBA U BPEMEHHU.

Cemunap Ne 3 "Kosedanusi u BoJTHBI"
1. ®uszuveckuii U1 MaTEMaTHYECKUN MasSTHUKHU.
2. 'apmoHHMUeckue, CBOOOIHBIC, BRIHYKICHHBIC M 3aTyXarolue Kojebanus: muddepeHmaib-
HBIC, TPadUKH, XapaKTEPUCTUKH.
SABnenue pe3oHaHca u ero ¢puzudeckas npupoza. [Ipumepsr.
Bonna. Buasr BotH. Mexanu3m 00pa3oBaHUsS MEXaHHUECKUX BOJH.
3ByKOBas BojgHA. MexaHu3M 00pa3oBaHMs 3ByKa B raszax.
BonnoBoe ypaBHeHue.
Crosiuas BoiHa. MexaHu3m o0pa3oBaHus. Y paBHEHUE CTOSYEH BOJIHBI.

No ko

Cemunap Ne 4 "CraTucruyeckue MeTo/Ibl ONIUCAHUA MaKpocucrem"
BeposiTHOCTH NOSIBIIEHUS JUCKPETHON U HENPEPBIBHOM CIIy4aiiHBIX BEJIUYHH.
DyHKIHS paclpeesIeHAs BEPOSATHOCTEN. Y CIIOBUE HOPMHUPOBKH.

Cpennee 1 HanboJee BEpOATHOE 3HAUCHUE CIYyYaliHOM BETMUUHBI.
Cratuctuyeckue MeToibl. OCHOBHBIE MOJ0XKEHUS CTATUCTUYECKON (DU3UKH.
Pacnpenenenune Makcseia, I'aycca, bosbinmana.

s E

Cemunap Ne 5 "TepmoannamMuveckne MeTOIbI OMMCAHUSA MaKpocucTem'"
YpaBHeHHe COCTOSAHUA UICAJTIBbHOI'O ra3a.
2. PacnpeneneHue s3HEpruy 1o CTENEeHIM cBOOOAbl. CpeHss SHEPTUS MOJIEKYIIbI.

=
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3
4
5
6

. TenmoeMmkocTs. MosipHas U yaenbHas TEIUIOEMKOCTH. Y paBHeHHe Maiiepa.

. BHyTpenHsis sHeprus kak QyHKIUs cCOCTOSTHUS cucTeMbl. PaboTa kak ¢pyHKIUS mpoiiecca.

. IlepBoe Ha4asI0 TEPMOJUHAMHUKHU.

. M3omporeccrl: H30TepMHUUECKHI, H30XOPUYECKUI, N300apUUeCKUi, ainadaTHIECKUM, TTOJIUT-

POITUYECKHUN.

7
8

©

SOOI WDNPE

SOOI WN -

1.

. OuTponus. CBONCTBA SHTPOMUHU U30JUPOBAHHON CUCTEMBI.
. BTOpOIi 3aKOH TEpMOIMHAMHUKHU.
. Huxn Kapno. K.n.a. nukia Kapno.

Cemunap Ne 6 "'SIBjieHusi mepenoca B razax’
. lmuna cBoOoiHOTO TIpodera, «3((HEeKTUBHBINA AUAMETP» MOJIEKYJIBI.
. SIBneHMs IepeHoca: TeII0NPOBOIHOCTD, TUPPY3HUs, BI3KOCTb.
. Koo puuments! rermonpoBogHocTH, 1udQy3nu, BI3KOCTH.
. @uznyeckuii cMmbici kodpdunmeHToB. OT 4ero 3aBUCAT KOI(DPUIIMEHTHI.
. [IpumephI U3 MPUPOIBI U TEXHUKH.

2 cemecTp

Cemunap Ne 7 "JuekTpocraTnuyeckoe noJe"
. DIIEKTPOCTATUYECKOE MoJIe. DNeKTpuyecKuil 3apsia. 3akoH Kynona.
. HampsixeHHOCTB 351eKTpocTaTudeckoro nosst. [IpuHnun cynepno3unuu.

. [ToTok BekTOpa E. Teopema 'aycca.

. [loTeHIManbHOCTH 3JIEKTPOCTATUUYECKOTO NOJIA. TeopeMa 0 UPKYJIALHH.

. CBsI3b MEXTy HATPSHKEHHOCTHIO ¥ TTOTEHITHAJIOM.

. 'eomerpuueckoe onrcanue nossi. CUII0BbIE IMHUH. DKBUNOTEHIIMAIbHBIE TOBEPXHOCTH.

Cemunap Ne 8 "IlocTosinnblii Tok. Llenu nocrosinHoro Toka"
. Dnextpuueckuid Tok. [IMOTHOCTH TOKa. YpaBHEHNE HENPEPHIBHOCTH.
. 3axoH OMa /1J11 OTHOPOJIHOIO yYacTKa LIETIH.
. ComnpotuBnenue npoBogHuka. CoequHEeHNEe COMPOTUBIICHUHN.
. 3akoH OMa 1511 HeoJHOPOAHOTO yyacTKa 1enu. Croponnue cuibl. D/C.
. IIpaBuna Kupxroda.
. MomHnocTb Toka. 3akoH J[>oyns-Jlenua.

Cemunap Ne 9 "MaruuTHoe noJie. DJIeKTPOMAarHUTHasi HHAYKIUs'"
HCTO‘IHI/IKI/I MATrHUTHOTO I1O0JIA. MaFHI/ITHoe I10JIC )IBI/I}KyI]_[eFOCH 3ap5ma nu HpOBOHHI/IKa C TO-

koM. 3akoH buo-Casapa.

2
i}

No ok ow

o~ E

. IToTok m HUpKyNISKsS BEKTOpa UHAYKLIUHA MarHUTHOro nojis. Teopema ['aycca u Teopema o
VPKYJISLUH.

Cwita JlopeHna. JIBuxkeHue 3apsyKEHHON 4aCTHUIBI B MArHUTHOM TIOJIE.

Cuna Amnepa.

3akoH 31ekTpoMarHuTHOM nHaykuun ®apanes. Ilpasuno Jlenna.

Buxpesoe anekTprudeckoe mosie.

SBnenune camonHaykiuu. MHaykTuBHOCTH. CONEHOU.

Cemunap Ne 10 "KonebarenabHblii koutyp. [lepemennslii Tok™
KonebarenbHblif KOHTYp. MexaHU3M BO3ZHUKHOBEHUS SJIEKTPUYECKUX KOJIEOaHUH.
DHEprus MEKTPUICCKUX KOJICOaHUH.
3aryxatomue Kojnebanus. XapakTepHCTUKHU 3aTyXaIOIUX KoIeOaHuH.
Posb akTMBHOTO CONPOTHUBIICHUS B KOJIEOATEIBHOM KOHTYPE.
Brinyxnennsie koneOanus. BekropHas quarpamMma HanpspbkeHuid. Pesonanc Toka. Pezonanc-
Hasl 4acToTa.
CoorHomienue (a3 Mex1y BHEITHUM HaNpsDKEHUEM, CHUIION TOKa M HAaIpsHKEHWEM Ha pa3iuy-
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HBIX JJIEMEHTaX IEIH.

7. TlepemeHHBII TOK. UHAYKTUBHOE ¥ €MKOCTHOE comnpoTuBiicHHe. [1oTHOE conpoTHBIICHHE T1e-
U TIPY TIEPEMEHHOM TOKE.

8. JlelicTBytomue 3HaUCHHSI CHIIBI TOKA U HAIPsDKEHHs. MOIIHOCTh MPH TIepeMeHHOM Toke. Ko-
3¢ HUIUEHT MOIITHOCTH

Cemunap Ne 11 "Hnrepdepennnus cpera'’
DIEKTPOMAarHUTHbHIE BOJIHBI.
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.
WuTepdepennys cBera OT JByX HCTOUHUKOB.
WuTtepdepeHnus cBeTa OT III0CKOMApaUIeIbHON MIaCTUHKY.
WuTepdepeniiys cBeTa OT MJIACTUHKYU NepeMeHHoN TomuHbl. Konbia HeloToHa.
[TpumeHeHne MHTEPPEPEHIINN CBETA.

SouhkwdE

Cemunap Ne 12 " /Iu¢gpaxkuus cera'

1. SBnenmne audpakuuu. OcoOeHHOCTh AUPpakiuu CBETOBbIX BoNH. Judpakuus Dpenens u
O®paynrodepa.

2. Ilpunnun Iroiirenca-dpenHens. YOpoIleHue BEIYUCICHHH C TOMOIIBIO BEKTOPHOHN Jauarpam-

MBI.

Hudpaxius OpeHens Ha KPYrJioM oTBepCTHH. 30HbI DpeHerns.

4. Nudpaxnus Opayarodepa Ha y3K0i MPSIMOIMHEHHON IIenu. YCIOBHS MaKCUMyMa M MUHU-
MyMa. 3aBUCUMOCTh HUHTEHCUBHOCTH CBETa OT YIJia AU(PPAKIIIH.

5. ludpakumronHas pemerka. OCHOBHbIE XapaKTEPUCTUKU JUPPAKIIMOHHON peleTKU. Y CI0BUS
[JIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U JJOOaBOUHBIX MUHUMYMOB.

w

Cemunap Ne 13 "'Ilonsipuzanus cBera”
1. Ilonspusanus ceera. ECTecTBEHHBIN U MOISPU30BaHHBIN CBET.
2. Tlonspu3zanus cBeTa Npu OTPaXKEHUH U IIpeoMiIeHuH. 3akoH bprocrepa.
3. Tonstpuzanus npu TBOWHOM JTydenpenomiieHinH. CBOHCTBA OOBIKHOBEHHOTO M HEOOBIKHOBEH-
HOTO JIy4eil.
4. Tlonapuzaunonusie npusmsl. [Ipuszma Hukosms.
5. 3akoH Maitoca. AHaIM3 MOJISPU30BAHHOTO CBETA.
6. OnTruyeckn akTUBHBIE BEIIECTBA. BpaleHne IoCKOCTH MOJISIPU3aliy CBETa.

Cemunap Ne 14 "KsantoBasi onTuka'
1. TerutoBoe u3nydyeHue abCOMIOTHO uepHoro tena. 3akoH Credana — bonbimana. 3akoH cMe-
mennsg Buna.
2. KopnyckynsipHO-BOJIHOBOM Jyalu3M cBeTa. JHEPTUs U uMmynbce ¢poToHa. JlaBneHue cera.
3. ®oroaddekt. 3akoHbI porodddekra. Dopmyna DHHIITEHHA.
4. D¢ dpext Komnrona. dopmyna KomnroHa.
5. BonHoBbIe cBoiicTBa yacTull. JnuHa BomHbl ne bpoiins. [Ipunuun neonpenenennoctu Ieii-
3eHOepra.

Cemunap Ne 15 "Crpoenune atoma"
Mopenu atoma. [InmanerapHast MoJenb aroMa.
IToctynatel bopa.
Wznyuenue aroma BoJIOpOa U BOJOPOAOINOA00HBIX cucTeM. CEKTpalbHbIE CEPHH.
®opmyna bansmepa.
CnekTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo31u.

arLONE

Cemunap Ne 16 "OcHoBHbBIE 10J105KeHUSI KBAHTOBOI MeXaHUKH"
1. KanroBele cocrostHus. BomHoBas ¢yHkuus u ee ¢usuueckuil cmbica. [IpuHnun
cynepnosuiuu. YpaBaenue lllpenrHrepa, KBAHTOBbIE YPABHEHUS IBUKEHUS.
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2. HekoTopble 3a/1a4vl KBAHTOBOM MEeXaHUKU. YacTuiia B 0ECKOHEUHO IITyOOKOW MOTEHIIHAILHOM
sme. KBaHTOBaHME SHEPTHH.

3. KBanToBbIC uncna, XapakTepHu3yIIue MOJI0KEHNE JIEKTpoHa B aTrome. KBaHTOBaHME dHEp-
run. KBantoBanue MmomeHTa umMnyibca. CIIMH 3JIEKTpOHA.

4. CxeMa »HEpPreTHYECKUX YPOBHEW aroma Boaopoza. [IpaBuia oTOopa mpu aTOMHBIX MEpexo-
nax.

5. I'paHu1bl IPUMEHUMOCTH KBAHTOBON MEXAaHUKH.

Cemunap Ne 17 "ATomHble sigpa, ux cBoiictBa. PagmoakTuBuoctn"
SIBnenue paIMoOaKTUBHOCTH.
OCHOBHOM 3aKOH paJMOaKTUBHOIO pacraja. PaguoakTUBHbBIC PSbL.
CocraB 1 XapaKTepUCTUKHA aTOMHOTO spa. SiepHbIe CHIIBI.
KanenbHas u 00o04uedHast MOJIEIH SACP.
Macca u 3Heprus cBsi3u aapa. Y ienbHas sHeprus cBsizu. Paauyc sapa.

agrwpdE

Cemunap Ne 18 "Snepubie peakuuu'
1. Snepuble peakuuu.
2. DHeprus sepHON peakiuy.
3. YpaBHEHHE U DHEPreTHUECKOE yCJIoBHE o-pacmana. CBs3b PHEPTUU O-YACTHIBI C IEPUOJIOM
nonypacnazaa. TyHHenbHbIH 3¢ ekt npu o-pacnage. CriekTp o-4acTHIL.
4. Xapaxtep criekTpa y-usinyudenus. [Ipoueccsl B3auMOAEHCTBUS Y-KBAaHTOB C BEIIECTBOM. 3aBU-
CUMOCTb MHTEHCHUBHOCTH Y-HU3JIy4€HHUS OT TOJILIUHBI cJosl BeniecTBa. CpaBHEHHE IPOHUKAOIIEH
CIIOCOOHOCTH Pa3IMYHbIX BUJIOB U3TYUECHHUS.
5. Tpu Buga PB-pacnana. DHepreTuueckuil cnektp B-uactull. ['mnore3a HEUTPUHO. 3aKOHBI CO-
XpaHeHus npu B-pacnane. Jlentonsl. JlenToHHBIN 3apsia.

Cemunap Ne 19 "®usuka TBepaoro teaa'
. KBanrtoBble cratuctuku. OTiaudme oT KJIaCCUYECKONW CTaTUCTUKH.
. OCHOBHBIE IIOJIOKEHUS CTaTUCTUKN MakcBeiia- bonbimana.
. @ynkuums pacnpenenenus. [lapamerp BeipoxaeHus. Temneparypa BbIpOKIACHUS.
. Yposenb PepMmu.
. Pabora BrIixoma. [loreHmnuai BeIX0a.
. Onucanue coCTOSAHUS AIEKTPOHA B YEAUHEHHOM aToOME.
. DHEpreTUYeCKHe 30HHbI.
. MexaHu3M NpoX0KJI€HUS TOKA B METaJlJIaX, OJyIIPOBOJHUKA.

O 00N L B W —

. 3aBUCUMOCTb 3JIEKTPOIPOBOIHOCTH METAIIOB (ITOJIYIPOBOJIHUKOB) OT TEMIIEPATYPHI.
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7. OueHOYHbIE CPeICTBA /IS IPOBeAeHNsI MPOMEKYTOUYHON aTTecTallun

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEIEHUS MPOMEKYTOYHOM aTTeCTAllUN !

CtpyKTypHBIH 3I1€-
PYKTYP [Tnanupyemsble pe3yabTaThl 00Y-
MEHT OueHouHbIe CpeICcTBA
YEeHUs
KOMIIETEHIIUH
OK-1 cn1oco0HOCTBI0 K a0CTPAKTHOMY MBIIICHHIO, AHAJIN3Y, CHHTE3y
3Hath - OCHOBHBIE 3aKOHbI (PU3HKH B Ilepeuenb Bonpocos k 3avery ( 1 cemectp):

001aCTH MEXaHUKH, CTAaTUCTHYC-
CKOW (DM3UKH U TEPMOJTMHAMUKH,
ANIEKTPUYECTBA U MAarHETU3MA,
BOJIHOBOM M KBAaHTOBOI OITHUKH,
ATOMHOM U siiepHON (PU3UKU U
(GU3UKH TBEPIOTO TeJIa, TPAHUIIBI
MPUMEHUMOCTH ITHX 3aKOHOB H
(U3UYECKYIO CYIITHOCTH SIBJICHHM
Y TIPOIIECCOB, MTPOUCXOASIINX B
IPUPOJIE.

1. Kunemaruka nocrynarenbHoro aBuxeHus. [loHstue paaumyc-BeKTOpa, CKOPOCTH U YCKOPEHUS.
Hauanbnsle ycnosus. Ipsmas 1 oOpaTHas 3aaui MEXaHUKH.

2. JIBWKeHHWE MO OKPYKHOCTH. YTOJ IOBOPOTA, YIJIOBasi CKOPOCTh U YIJoBoe yckopeHue. CBsi3b
YIJIOBBIX U JTMHEWHBIX BEJIUYHH.

3. KpuBonuneitHoe amwxkeHue. TaHreHIMATbHOE W HOpManbHOE yckopeHwue. [loHoe yckopeHue.
VYTroa MeXIy CKOPOCTBIO U YCKOPEHHUEM.

4. HWuepuuanpHble cucTembl oTcuera. [loHsTue cuiibl, Macchl U uMIysibca. OCHOBHOM 3aKOH JTUHA-
MUKH [TOCTYNATEIBHOTO IBUKEHUS.

5. MoMeHT uMIynbca U MOMEHT CHJIBI OTHOCUTENBbHO TOYKH. OCHOBHOE ypaBHEHHE IMHAMHUKHU
BpAIaTEIbHOIO JBUKCHHUS.

6. Bpamenne BOKpyr HemoABWKHONW ocl. MOMEHT MHEpIH. PacueT MOMEHTOB MHEPIIMH MPOCTHIX
ten. Teopema llrelinepa.

7. 3akoHBI COXpaHEHMsI B MEXaHMKE. 3JaMKHYyTas CHUCTeMa. 3aKOHbl COXpPAHEHHS MMITYJIbCa U MO-
MEHTa UMITYJIbCa.

8. Pabora u moutHOCTh. KnHETHUECKAS SHEPTHSI MOCTYNATEIIEHOTO U BPAIIATEIHbHOTO IBHKCHHUS.

9. KoncepBatuBHble cuibl. [loTeHImanpHas 3Heprus. 3aKOH COXPAHEHHUs MOJHOM MeXaHW4eCcKOMH
SHEpPTUH.

10. /IBa cmocoba omucaHUsl B3aMMOJAEHCTBH. J[BH)KEHHME YacTHIIBI B OJJHOMEPHOM CTallMOHAPHOM
riosie. CBA3b MEXAY CUJIONW U MMOTEHIMATIBHON SHEPrUeil.

11. T'apmoHHnueckue konebaHus. AMIUTUTY/A, YacTOTa, HadanbHas ¢a3za. MaTematuueckuit u pusu-
YeCKUI MasiTHUK. DHeprusi rapMOHUYECKUX KOoJIeOaHuH.

12. 3aryxaromue kojaeOaHUs. XapaKTepPUCTUKH 3aTyXaHUs. DHEPIus 3aTyXaloIMX KOoJIeOaHUH.

13. OO6miee MoHSATHE O BOJHAX. XAPAKTEPUCTUKH Oerymieil BOJHBI. BOIHOBOE ypaBHEHHE TUIOCKOM




CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemsble pe3yiabTaThl 00y-
YCHUS

OneHouHble CpeacTBa

BOJIHBI.
14. Hanoxenwue ynpyrux BoiH. Ctosidast BojHa U ee ocodenHocTu. Konebanue HaTAHYTOH CTPYHBI.
15. Tlocrymarel DiHImTEeHA. 3ameaienue BpeMeHu. JIOpeHIIeBO COKpallleHue JJIUHBI. PensTuBucT-
CKMe MHBapuaHThl. VIHTEpBas.

16. PenstuBuctckuii umnynbc. CBsI3b Macchbl, SHEPTUM U UMITYJIbCA YACTULIBI. DHEPrus MOKos. 3aKo-
HbI COXPAaHEHUS NPU PEISATUBUCTCKUX CKOPOCTSX.

17. Makpocuctema. MUKpOCOCTOSIHUE U MakpococTosiHue cucteMbl. Ctaructuueckuit noaxon. Ilo-
HSATUE BEPOSATHOCTU U CPEAHEN BETUUHUHBI.

18. dynkuus pacnpeneneHus ciydailHON BenuuuHBL. PacripesneneHne MOIeKys 10 MPOEKLUsM CKO-
pOCTEH.

19. Pacnpenenenue Mosiekyn o Moayito ckopoctd. Haubosiee BeposiTHas, cpeiHss U CpelHeKBa/I-
paTu4Has CKOPOCTH.

20. Mopgenp wuaeanbHoro rasa. JlaBneHue M TemmepaTypa € TOYKH 3pPEHHMS MOJIEKYJISIPHO-
KMHETUYECKON TEOPUH. Y PaBHEHUE COCTOSHUS UICATIBHOTO ra3a.

21. PacnpeneneHue MOJIEKYJ HI€AIBHOTO ra3a o BbICOTE B IoJe TshkecTu 3eMin. bapomerpuueckas
dbopmyna.

22. Tlonsartue creneHei cBo00 bl MOJIEKYBL. Teopema 0 paBHOpacHpeAeIeHUN YHEPTUU IO CTETIEHIM
CBOOO/IBL.

23. BHytpeHHss sHeprus Kak QyHKIMS cOCTOSIHUS cUcTeMBl. [lepBoe Hayano TepMOIMHAMUKH.

24. Pabora kak ¢pyHKIus npouecca. Mzoxopudeckuii, H300apunIecKuidi 1 H30TEPMUYECKUH TTPOIIECCHI.
25. Tlonsartue TemnoeMKocTU. TeMmI0eMKOCTh IPU U30XOPUUECKOM M H300apuueckoM mnporeccax. [To-
CTOSIHHas afualaThbl.

26. Anuabatuueckuil mpormecc. [lepBoe Hayanmo TEpPMOAMHAMHKH Ul aJAMabaTHYECKOro Ipolecca.
VYpasuenue [lyaccona.

27. Huxnnueckuil nmponecc. Koagumnuent nonesnoro neictus TerioBoil MmamuHsl. Bropoe Haua-
1o tepMoauHamMuku. @opmynuposku Kitayzuyca n KenbBuna.

28. IIpobrema HEOOPAaTUMOCTH TEIUIOBBIX MPOIIECCOB. DHTPONHUS CUCTEMBI U €€ cBOMCTBa. Teopema
HepHcra.

29. OcHOBHOE ypaBHEHHE TEPMOJMHAMMKH. DHTPOIUS UACATIBHOIO ra3a. MI3MeHeHue >HTpOnuH Mpu
M30IPOLECCaXx.
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemsble pe3yiabTaThl 00y-
YCHUS

OneHouHble CpeacTBa

30. uxkn Kapuo. Teopema Kapno. TepmoaunHamudeckas IKajga TemMrneparyp. TpoitHas TOYKa BOJIbI
KaK perepHast Touka.

31. Cratuctuueckuit Bec MmakpococtosiHusi. Cytb HeoOpaTuMocTu. CTaTUCTHUECKUNH CMBICI 3HTPO-
nuu. Popmyna bosbnmana.

32. 'paHuiibl MPUMEHUMOCTH MOJENHU HJEalbHOTO raza. YpaBHeHue Ban-nep-Baanbca. M3otepmbl
peaJIbHOTO rasa.

Ilepeyens TeopeTHYeCKHX BOMPOCOB K Ik3ameHy (2 cemecTp):

1. Cunbl B3auMoeiCTBHS B pupoje. DiekTpocTarndeckoe nose. 3akoH Kynona. HanpskeHHOCTD
AIIeKTpocTaTnyeckoro noss. [IpuHuun cynepno3unuu.

2. CwuioBble nmuHH. [ToTOK BeKTOpa HANPsSKEHHOCTHU 3JIeKTpocTaTuueckoro nois. Teopema ["aycca.

3. Tlorenuman. TeopemMa O HUPKYISAIHMKA BEKTOpAa HAMPSHKEHHOCTH ODJIEKTPOCTATUYECKOTO TIOJIS.

CBs13p MeXly HAIIPSKEHHOCTBIO U IIOTEHIIUAJIOM.

4. Dnextpoemkocth. Konnencaropsl. CoelMHEHHE KOHIEHCATOPOB. DHEPTHsl KOHJEHCAaTOpa. JHEep-

TS 2JIEKTPUYECKOTO TIOJIS.

5. Dnexrtpuueckuid Tok. IInoTHOCTH TOKa. YpaBHEHUE HenpepbIBHOCTH. 3akoH Oma B AuddepeHnu-

asbHOM (hopme.

6. ComporuBieHue MpoBoAHUKOB. CTOpoHHME CHIIBL 3akoH OMa B MHTETpaIbHOUH Gopme.

7. TlpaBuna Kupxroda s pacyera pa3BeTBICHHBIX 1ieneld. MomHocThk Toka. 3akoH Jlxoyns-Jlenna.
8. Enwnas mpupoma >IeKTpUYecKOro ¥ MarHuTHoro moss. [lome aBmkymierocs 3apsina. [IpuHImn

CYINIEpIO3UIIMA MarHUTHBIX Nosiel. 3akoH bruo-Casapa.

9. TloTok M HUPKYISIIKS BEKTOpa WHAYKIIMM MarHuTHoro mons. Teopema ["aycca u Teopema o mup-

KYJISILIVM.

10. Cwa Jlopenma. Cuna Amrepa.

11.3akoH snekTpomarHuTHOM nHAYKIMK Papaznes. [Ipasuio Jlenma. BuxpeBoe anexkrpuyeckoe moie.
12. SIBnenne caMoMHAYKIUA. MHIYKTHBHOCTh. DHEPrHUsi KOHTYpa ¢ TOKOM. DHEPTrHsi MATHUTHOTO T10-

1.

13.DnexTpudeckoe moiie B BeniecTse. [lomspusarust qudaeKTpruka. BeKTop aIeKTprdecKoro cMmerie-

Hus. J{ManexTpuyeckas NpOHUIAEMOCTD BEIIECTBA.

14 MaruautHOE mosie B BemecTBe. HamaranmueHHocTs. HanmpshkeHHOCTh MarHUTHOTO TOJIsl. Maraut-
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemsble pe3yiabTaThl 00y-
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Hada IpOHHUIAaEMOCTh BEHICCTBA. (DeppOMal"HeTI/IKI/I.

15.
16.
17.
18.
19.

20.

Cucrema ypaBHeHHil MakcBeria kak 00001IeHIe pa3pO3HEHHBIX SBJICHUN JIEKTPHUUECTBA U Mar-
HeTu3Ma. MarepuallbHbIE ypaBHEHHS.

CaoiicTBa ypaBHeHull Makcseina. [Ipeacka3zanue cyiecTBOBaHUs 3IEKTPOMarHUTHBIX BOJIH.
OneKTpOMarHuTHbIE BOJIHBL. BosiHOBOE ypaBHeHHe. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.

[Inockast a1neKTpoMarHuTHas BOJIHA U €€ OCHOBHbBIE XapaKTEPUCTUKH. DHEPIUsl U UMITYJIbC dJIEK-
TPOMAarHMTHOM BOJIHBI.

EctecTBeHHbIN U NOJIIpU30BaHHbIN cBET. CTENEHb MOJIIPU3ALNN JUHENHO MOJISIPU30BaHHOTO CBe-
Ta. 3akoH Maimoca.

[Tonspuszanus npu OTPaKEHUH U NPEIOMIICHHH CBETA HA TPAHULE pasjerna AUDJIECKTPUKOB. YToil
Bprocrepa. JIBoliHOE JIydenpeIOMIICHHUE.

21.Crioco0sI mossipu3anuu ectecTBeHHOro ceeta. [Ipusma Huxons. Bpamienue miockocty mosipu3a-

22.

23.

24,

25.

26.

27.
28.

29.

LMY CBETA NP MPOXO0KICHUU YE€PE3 ONITUYECKU aKTUBHYIO CpENYy.
lkana 3neKTpoMarHuTHEIX BOJIH. OCOOEHHOCTH ONTHYecKoro auanasoHa. [lokasarens mpeiaom-
JIEHUS CPEbl.

Korepentnrie BonHbl. MHTepdepeHius cBeToBbiX BoJH. CloXKE€HHME MHTEHCUBHOCTEW B Cilydae
HEKOTe€PEHTHBIX U KOTEPEHTHBIX KOJIeOaHUH.

Ontuueckast pa3HocTh xo/a. CBsI3b ONTUYECKOW Pa3HOCTH XOJa JBYX BOJIH C Pa3HOCTHIO (a3
MEXy HUMH. Y CIIOBHA MaKCUMyMa U MUHHAMYMa.

Cxema lOnra nns HaGmronenus uHTepdepeHuuu. BpeMeHHas M IpOCTpaHCTBEHHAs KOTEPEHT-
HOCTB.

Wnurtepdepennus B ToHkUX miueHkax. Habmonenue koner HploToHa B OTpa’k€HHOM M MPOXOJs-
LIEM CBETE.

SAsnenne qudpaxnun. Judpaxus Openens u @payurodepa. [lpunnun Ioitrenca-Openens.
Hudpaxius Openens Ha KpyriaoMm orBepcTuu. 3oHbl Openens. I'paduueckuii MeToa CloXeHHs
aAMILTUTYI.

Hudpaxius OpayHrodepa Ha y3Koi NpsAMOIMHEHHON 1menu. AudpakimonHas pemnierka Kak co-
BOKYITHOCTh KOHEYHOT'O YHMCJIa IIEJIeH.
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Ilepeyenn BonpocoB K 3auety ( 3 cemecTp):

1. TemnoBoe wu3myuenue tena. 3akoH Credana-bonpimana. 3akoH cmemenuss Buna. I'mmoresa
[1nanka.

2. ®otorddexr. 3akonsl Cromeroa. Dopmyna IHHIITEHHA.

3. ®orousl. [laBnenue ceeta. KopyckynsipHO-BOJHOBOM J1yajan3M CBETa.

4. Paccesaue porona Ha cBoOOaHOM dtekTpore. Popmyna Kommrona.

5. Bonnossle cBoiicTBa yactull. [[nuHa BosmHbI ne bpoiid. DxcnepuMeHTalbHble TOATBEPKICHHUS

rurnotessl ae bpoits.

6. [Ipunuun nHeonpeaeneHHoctu. CooTHoueHue HeonpeaeneHHocTel I'elizen6epra. OcobeHHoCcTH

rporecca U3MEpEHNs B KBAHTOBOM MEXaHUKE.

7. ®uszuveckoe HCTOIKOBaHHE BOJIH A€ bpoiins. BomHoBas ¢yHkius u ee cpoiictBa. [lnmoTHOCTH

BEPOSITHOCTH OOHAPY)KEHUS YACTHIIBI.

8. OcHoBHas 3aj7aya KBaHTOBOM MexaHukU. HectanmonapHoe u cranuoHapHoe ypaBHeHue Lpé-

JUHTEpa.

9. Yactuma B ofHOMEpHON OECKOHEYHOH NpPSIMOYTOJIbHOM mHoTeHuManbHOM siMe. KBaHTOBaHume

sHepruu. CoOCTBEHHBIE (PYHKIIUU COCTOSIHUS YAaCTHIIBI.

10. IIpoxoskaeHue 4acTHIIBI Yepe3 NOTEeHIHaIbHbIN Oapbep. TyHHENbHBINH 3P QEKT.

11. KBaHTOBBIIl TapMOHUYECKUHN OCLUIIISATOD.

12. Ilnanerapnas monens aroma. [loctynarel bopa. KBantoBanue s3nepruu Bo1opoa0no00HOH cu-

CTEMBI.

13. U3znydenue BoAopoaonoJo0HbIX cucteM. CrieKTpalibHble cepuH aToMa Bojgopoaa. O6o01eHHas

dbopmyna banemepa.

14. CrnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKkoH Mo3iu.

15. Vpasuenue Ulpenunrepa s atoma Bogopoaa. KBantosanue MmomenTta ummyinbca. [IpaBuna ot-

oopa.

16. CruH snektpoHa. KBaHTOBBIE YHCIIa, ONMCHIBAIOIINE COCTOSTHHAE AJIEKTpOHA B aToMe. KpatHocTh

BBIPOXKJIEHUS SHEPreTUUecKuX ypoBHed. [Tpunuun [aymnu.

17. TlpuHIMIO TOXAECTBEHHOCTH OJUHAKOBBIX YacTull. bo3oHb! u ¢pepmuonsl. KBanTOBEIE pactipene-

JIEHUS.

18. CBobopHbIe 51eKTpOHBI B MeTaiuie. DHeprust @epmu. 30HHAS TEOPHSI TBEPBIX TEI.
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19. DnexTponpoBOAHOCTH METAIIOB U NOJIYIPOBOJHUKOB. CBEPXIIPOBOAUMOCTb.

20. SIBnenue pagmoakTuBHOCTH. OCHOBHOM 3aKOH pPaguoaKTUBHOTrO pacnana. [locrosiHHas pacmajna.
Ilepuon nonypacnana.

21. CoctaB 1 XapakTepUCTHKH aTOMHOTO sifipa. KanensHas monens. Pazmep u criuH sipa.

22. Macca u 3Heprusi CBsi3M aTOMHOTO s]pa. 3aBUCUMOCTb Y/EIbHON SHEprusi CBA3M OT MaccOBOTO
yucia. O0osoYedHast MOJIETb Sapa.

23. SnepHble peakuuu. DHeprus peakuuu. Peakuuu aeneHus u cuHTesa sjep.

24. PanmoaktuBHBIE psabl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3TydeHus saep. [nmmuHa cBoOGomHOTO
npobera o-4acTHIl.

25. Tpu Buga B-pacmana. DHepreTruueckuid cnektp P-uactuil. Helitpuno.

26. OcoOeHHOCTH Y-u3ydeHus saep. [IpoxoxaeHue y-KBaHTOB Yepe3 BELIECTBO.

27. Knaccudukanus sneMeHTapHbIX yacTHil. JlenToHsl. JIenTOHHBIN 3aps.

28. Anponbl. bapronnslii 3apsa. KBapkoBast Moiesb aJpOHOB.

YMmeTs

- IPUMCHSTH (1)I/ISI/I‘~I€CKI/IC 3aKOHBI
U (PU3UKO-MaTeMaTHUECKUH arl-
napar i pCeuICHUA HE TOJIBKO
TUIIOBBIX, HO M 0o0Jiee CIOXKHBIX
HECTAaHAAPTHBIX 3aaa4 B paMKax
(U3UKU ¥ CMEXHBIX AUCLUIUINH;
- HCIIOJIb30BaTh CIIOKHbIE (PU3U-
4eCKHME MOJENM MJI1 ONUCAHUS
peaTbHBIX TPOIIECCOB, BHIOUpATH
METO/Ibl X MCCIIEA0BAHNUS.

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3aAaHUI
1 cemecTp
3apanue 1.Touka IBMKETCS B INIOCKOCTH XOY IO 3aKOHY. x =-2t;y=4t(1—t). Halitu ypaBHenue

tpaekropuu Yy = f(X) u n300pa3uth ee rpaduuecku; BEKTOp CKOPOCTH V U YCKOPCHHs d B 3aBHCH-
MOCTH OT BPEMEHHU; MOMEHT BPEMEHU to, B KOTOPBIN BEKTOP YCKOPEHUSI d COCTABISET Yol /4 ¢ BEK-
Topom ckopocTr V . OTBET: y——x?—2x; V =27 +4(1-2t)], a=-8], 1o=0,75c.

3apanue 2. Teno Bpamaercs BOKPYT HENOABMKHOM OCH IO 3aKOHY ¢=2+4-t—2.t>. Haiitu: 1)
Cpe/iHee 3HAYCHHUE YIIIOBOM CKOPOCTH (o) 32 IPOMEXYTOK BPEMEHH OT t=0 110 OCTaHOBKH; 2) YITIOBYO
CKOPOCTH TeJIa B MOMEHT BpeMenu t=0,25 ¢; 3) HopMaJIbHOE YCKOpPEHUE TOYKH, HaXOIsAIIencs Ha pac-
CTOSHHH 1 M OT OCH BpaIleHHs B TOT %e MOMEHT BpeMenn. OTBet: 2paz/c; 3 pax/c; 9 m/c2.

3ananue 3. llap maccoit mi;=4Kr JBUKETCS CO CKOPOCTBIO V1=5 M/C M CTaJKUBAETCS C IIapOM
Maccoif my =6 Kr, KOTOPBIHA ABMKETCS €My HaBCTpEUy CO CKOPOCThI0 V=2 M/c. Ompenenure cKopo-
CTH TIApOB IOCIIe yaapa. YIap CUUTaTh aOCOIIOTHO YIIPYTUM, NMPSAMBIM U eHTpaitbHbIM. OTBeT: 3,4

m/c, 3,6 m/c.
3aganue 4. Ban B Bujie cromHoro mumHAapa Macco mp=10 Kr Haca’keH Ha FOPU30HTAIbHYIO
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ocb. Ha nunuHzap HamoTaH IHYpP, K CBOOOJHOMY KOHILy KOTOPOTO IOJBELIEHA THPsl MacCcoil mp=2
Kkr. C KakuM YCKOpeHHeM OyJeT OMyCKaThCs THPS, €Clid ee MpeoCTaBUTh camoil cebe? Otaer: 2,8
m/c?,

3aganue 5. OnpenenuTh NePUoJ, YaCTOTY U HAYAIbHYIO (ha3y KoJeOaHUl TOYKH, ABHKYIICUCS
10 YPABHEHUIO: x=4-sino(t+7) TIE ©=2,57 c'l, 1=0,4 c,A=0,02 M. KakoBa CKOpOCTh TOUKH B MOMEHT
Bpemenu 0,8 c. Oreer: T=0,8¢c; v=1,25 c'l; V=0,157 m/c.

3aganme 6. Haiinure ais ra3000pa3HOro a3ora TeMmeparypy, NpH KOTOPOH CKOPOCTSM MoJie-
Ky vi = 300 M/c u v2 = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIE 3HAUYCHUS (YHKIUU pacHpeesieHuUs
Maxcsea f(V). Otser: 1 _ MYV, =VY) _ a0

4k In(v, /V,)

3aganue 7. neanbHblil 1ByXaTOMHBIN ra3 00beMOM 5 J1 U J1aBJI€HUEM 10° Ia U30XOPHUYECKH
Harpeiu, B pe3yJbTaTe Yero CpeiHss KMHETHUEeCKasi 3Heprus ero Mojiekys yseiauuuiack ot 0,0796 3B
10 0,0923 53B. Ha ckoibKo npu 3TOM U3MEHUTHCS AaBiieHue ra3a? B ganpHeieM ra3 u30TepMUYecKU
paclIMpuiIn 10 HavaslbHOro JaBieHus. Ompenenute o0beM rasza B KoHue mporecca. OTBeT: yBenu-
yutes Ha 0,16 MlIla; 5,8 1.

3ananmne 8. Onpenenure K03 PUIMEHT TEIIONPOBOJHOCTH A a30Ta, €CIU KOI((UIIMEHT JUHA-
MUYECKOM BSI3KOCTH M U1 HEro mpHu Tex ke ycnoBusx paseH 10 mxlla-c. OtBet: A=7,42 MB1/mM-K.

3aganue 9. 12 r a30Ta HaXOAATCA B 3aKPBHITOM cocyae oobemoM 2 1 mpu Temmepatype 10°C.
[Tocne HarpeBaHus 1aBJI€HHUE B COCY/E CTAJIO gaaBHo 10*mm.pr.cT. Kakoe KoNHYeCTBO Teruia ObIIo co-
o01eHo ra3y npu HarpeBanuu? Otser: 4,1-10° [Ix.

2 cemecTp

3apanme 10. Cmemanu Boxy Maccod Mi=5Skr mpu temneparype T1=280 K ¢ Bomoi maccou
m,=8kr npu Temneparype T, =350 K. Haiitu: 1) remnepatypy 0 cmecu; 2) usmenenue AS sHTponuu,
npoucxosmiee mpu cmemuBannu. Oteet: 323 K; 0,3 x[x/K.

3ananme 11. Toueunsie 3apsaabl q1=10 HKI 1 qp=-20 uKi HaxoaaTcs B BO3yXxe Ha pacCTOSHUU
10 cMm npyr ot npyra. OnpenennuTh HalpsHKEHHOCTh MOJIsl B TOUKE A, y/IaJeHHON Ha paccTosiHue 6 cm
OT IIEpBOro U Ha 8 cM OT BToporo. Kak u3mMeHHuTCs MOTEHIMAIbHAs SHEPTUs B3aUMOJIECHCTBUS 3apsi-
JIOB, €CJIM MEPEMECTUTh BTOPOH 3aps] B 3Ty Touky? Kakyio s 3TOro Hy)KHO COBEPIIUTH padboTy?

29




CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemsble pe3yiabTaThl 00y-
YCHUS

OneHouHble CpeacTBa

Otset: 37,6 kB/m; 12 Mx/[x.

3aganue 12. Tpu miuockux BO3MYIIHBIX KoHJeHcaTtopa ¢ emMKkocTsmu C1=1,5Mk®D, Co=7 MO,
C3=2 Mk® coeauHEeHbI NMOCIE0BATEILHO U MIPUCOSANMHEHBI K UCTOYHHUKY TOKa. [Ipu aTOM 3apsn BTO-
pOTro KOHJIEHCATOpa paBeH 14-10™ Ku1. a) Haiitu SHEpruro Toi Oatapeu. 6) He oTkiIr09ast ICTOYHHUKA
TOKa OT 0aTapeu KOHJIEHCATOPOB, Pa3[BUTAIOT IUIACTHHBI TPETHEr0 KOHACHCATOpa, YBEIUYHBAs pac-
CTOSTHUE MEXIy HUMHU B 2 pa3a. Halitu usmenenue eMkocTH u 3apsiga 6arapen. Otset: 490 m/Ix, 0,21
MKD, 0,4 MK

3aganue 13. /[Ba anementa (€1 = 1,2 B, r1 = 0,1 Om, €, = 0,9 B, r, = 0,3 OM) coennHEHBI OHO-
uMeHHbIMU Tiomocamu. CorpotuBieHne R coenuuuTenbHbIX MpoBoAoB paBHO 0,2 Om. Omnpenenuth
CHJIy TOKa B 1lenu | W pa3HOCTh MOTEHIMAIOB Ha 3aUMax Kaxjaoro ucrounuka. Otser: 0,5 A; 1,15
B; 1,05 B.

3ananue 14. Kpyrosoit Butok paaumycom R=15,0 cM pacnosioxeH OTHOCUTEIBHO 0€CKOHEUHO
JUIMHHOTO MPOBOJIa TaK, YTO €ro IJIOCKOCTh MapaiienbHa nmposoay. [lepnenaukyssp, BOCCTaHOBIICH-
HBI Ha TIPOBOJ U3 LIEHTPA BUTKA, SIBISETCS HOPMAIbIO K IUIOCKOCTH BUTKAa. CHila TOKa B MPOBOE
[1=5A, cuna Toka B BuTke Toku I[p=1A. PaccrosiHue oT nieHTpa Butka A0 nposoja d=20 cm. Ompene-
JIUTE MAarHUTHYIO MHAYKIUIO B IIeHTpe BuTKa. OTBeT: Bo=0,5MKT11.

3apanme 15. [IpoBonsmmii MIOCKU KOHTYp, UMerOIUi GopMy okpykHOCTH panuyca r = 0,05
M TMOMEIIEH B OJIHOPOTHOE MAarHUTHOE TMOJI€ TaK, YTO JUHUU MAarHUTHOW MHIYKIIUH TTOJISl HAIIPaBJICHBI
MEePHIEHIUKYISIPHO TNIOCKOCTU KOHTypa. ComnportuBienne KoHtypa R = 5 OM. MaruutHas uHIyKUUs
MeHnsietcst o 3akoHy B = kt, rne k = 0,2 Tn/c. Onpenenute: a) 3.4.C. HHAYKIIMH, BOSHUKAIOIIYIO B
3TOM KOHTYpeE; 0) CHITy HHIYKIIMOHHOTO TOKA; B) 3aps/, KOTOPBINA MPOTEUYET MO0 KOHTYPY 3a MEepPBhIE 5
cexkyHa u3amenenus noss. Oteer: 1,6 mB; 0,3 MA; 1,6 mKo.

3ananme 16. Karymka HamoTaHa MeIHBIM MpoBoOM JuamerpoM d=0,2 MM ¢ oOImieit ATUHOR
=314 M u umeet unAYKTHBHOCTH L=0,5 T'H. OnpeneiuTh CONPOTHBICHNE KATYIIKU: 1) B LEMH IO-
CTOSIHHOTO TOKa; 2) B LIeNH nepeMeHHoro Toka ¢ yactoroit v=50 I'n. OtBer: R=160 OM; R=224 OmMm.

3ananue 17. B onpite FOHTa cTeKIsIHHAS TIJIACTHHKA TOJIIMHONW B 2 CM IOMEIIAETCS HA MYTH
OJTHOTO U3 MHTEp(EepUPYIONIUX JTydel MepneHIuKyIIpHO 1ydy. Ha CKOIbKO MOTYT OTJIMYAThCS IPYT
OT JIpyra 3HAY€HUs IMOKazaTess MPeJOMIIEHUS B PAa3IMYHBIX MECTax IUIACTUHKH, YTOObI U3MEHEHUE
Pa3HOCTH X0J1a OT ATOM HEOJHOPOIHOCTH He mpeBbimano 1 Mmxm? OTBeT: A<n=5- 10,

3aganue 18. [Tygok Oenoro cBera majaeT HOPMAIBHO K TTOBEPXHOCTH CTEKIISTHHOM ITJIACTHHKHU
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tommuHon d=0,5 MkM, Haxojsmelcs B Bo3ayxe. [TokazaTenp mpenomieHus crekia n=1,5. B pe3yns-
TaTe MHTeP(HEPSHIIMH HHTEHCUBHOCTh HEKOTOPHIX BOJIH, IJTUHBI KOTOPBIX JIEXKAT B TIPEEIax BUIUMO-
ro crekrpa (ot 400 mo 700 HM), ycrumMBaeTcs pu oTpakeHuH. OnpenenuTe IIUHbI 3TUX BOJH. OT-
BeT: 0,6 Mkm4 0,43 MKM.

3aganue 19. [Tnockas BomHa (A=0,5MkM) maaeT HOpMaabHO HA AUadparmy ¢ KpyribiM OTBEp-
ctueM nuamerpom 1,0 cm. Ha kakom paccTossHUM OT OTBEPCTHUS HA €r0 OCH JIOJDKHA HAXOAUTHCS TOY-
Ka HaOmIOIeHus, YTOOBI OTBEpPCTHUE OTKphIBaNIO: 1) onHy 300y @penento; 2) ase 30HbI Openensa? OT-
Bet: 50; 25 M.

3 cemecTp

3ananne 20. Haiitu HanOosblMii MOPAIOK CIIEKTpa AJIs XKEATON JIMHUU HATPUS C JUIMHOU BOJI-
HBI A=589 HM, eciam nocTosHHas AudpakiuoHHON pemeTkn d=2MkM. CKOJIBKO BCEro MaKCHMYMOB
naet ota pemierka? [log kakum yriom ¢ Habmonaercs nociuennuid makcumym? OtBert: 3; 7; 62°.

3apanue 21. JIBa monspu3aropa pacrojoXKeHbl TaK, YTO YroJd MEXIy HX IUIOCKOCTSIMHU
IIPOITYCKaHUs PaBeH 25°, Onpenenurts, BO CKOJIBKO pa3 YMEHBIIUTCS UHTEHCUBHOCTb €CTECTBEHHOTO
CBETa MpU TMPOXOXKACHUHU: 1) depe3 oauH (MEpBBIN) ToysipuzaTop, 2) uepe3 oba Mosipu3aTopa.
Koaddunuent nornomenus cera B noispuzatope paseH 0,08. Otser: 2,17; 2,88.

3aganmne 22. Yepnoe teno umeer temnepatypy 3 kK. IIpu oxmaxkneHun Tena JJIMHA BOJHBL,
MPUXOJAIIAACS HAa MAaKCUMyM H3JIy4aTelbHOM CIIOCOOHOCTH, M3MEHMIach Ha 8 MkM. Jlo Kakoif
Temneparypsl oxJyaaumiock Teno? Oteer: 323K.

3aganme 23. Y3Kuil My40oK MOHOXPOMATHUYECKOTO PEHTT€HOBCKOIO M3JIydeHHs MaJjaeT Ha pac-
cenBarollee BemecTBo. [Ipu 3ToM AyiHA BOJIHBI M3JIYyYEHHS, PACCESIHHOIO MO YIiIaMu 60° u 120°,
OTJIIMYAIOTCS APYT OT Apyra B 2 pa3za. Cuuras, 4TO paccesHUe MPOUCXOAUT Ha CBOOOHBIX DJIEKTPO-
Hax, HAUTH JJIMHY BOJIHBI aIAr0IIero u3nydeHus. Oteet: 1,2 M.

3ananme 24. Kpacnas rpanuna ¢otoaddexra s HEKOTOPOro Merajuia paBHa 275 HM.
Haiitu: 1) paGoty BbIXoAa 3JIEKTpPOHA M3 3TOr0 METaula, 2) MAaKCHUMaJbHYIO CKOPOCTh AJIEKTPOHOB,
BBIPBIBAEMBIX U3 3TOT0 META/UIA CBETOM C JUIMHOM BoJIH 180 HM, 3) MakCUMalbHYI0 KUHETHUYECKYIO
SHEPTHIO ITHUX AJIeKTpoHOB. OTBeT: 4,525B; 9,1 10° m/c; 2,383B.

3ananme 25. DnexTpoH oOnanaer kuHeTmueckoil sHeprueir 30 »B. Omnpenenuts ae6Gpoitnes-
CKYIO JJIMHY BOJIHBI 3JIEKTpOHA. BO CKOJIBKO pa3 M3MEHUTCS 3Ta JJIMHA BOJHBI, €CIM KHHETUYEeCKas
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sHeprusa yMeHbmutcesa Ha 20%? OTBerT: 2,2~10'10 Mm; 1,12.

3ananue 26. [Ipu ABMKEHUM YACTHIIBI BJIOJH OCH X CKOPOCTh €€ MOXET OBITh OIpEJEIeHa C
TOYHOCTHIO (01uOKoif) 10 1 cM/c. HaliTu HeonpeneneHHOCTh KOOPIMHATBI, €CJIM YaCTHUIICH SBISETCS:
1) anextpon, 2) npodbunka maccoii 0,1r. Otset: 0,01m; 10%wm.

3aganue 27. Yactuia HaxoauTcs B OECKOHEYHO IITyOOKOW OJTHOMEPHOU MOTEHIIMATBHOW UMes
MUHHMAJIbHYIO SHepruto. KakoBa BeposTHOCTH OOHApYKEHHUs YaCTHUIbI B CpelHer TpeTH siMbl? OT-
Bet: 0,609.

3aganue 28. OnpenenuTh JJIMHY BOJHBI, COOTBETCTBYIOINIYIO TPETheH JIMHUM cepuu bambMmepa:
1) B cnekTpe uznydenuu Bonopoaa, 2) B cnekrpe uznyuenus nona renus. Otset: 434um, 109uM.

3aganue 29. Onpesenute Nepuol Modypacnaga i HayalbHyK aKTHBHOCTb BUCMYTa 5y Bi , €CJIH

M3BECTHO, YTO BUCMYT Maccoid M = 1 r, BeiOpackiBaet 4,58 10" S —uacrur 3a 1 cekynay. Bo ckonbko
pa3 U3MEHHUTCSA aKTUBHOCTH 3a Mecal? OTBeT: 5 cyTok; 64 paza.

3aganmue 30. Snapo Gepmms-7 S-paguoaktuBHO 1o cxeme K-3axBata. 3anucars peaknmto. Ka-
KM€ YaCTHIIbI IPH 3TOM 00pa30BAIUCH?

3aganme 31. Boruucnuts B a.e.M. Maccy aapa ‘°C, y KOTOPOTrO SHEprHsl CBA3M HAa OJUH HYKJIOH
paBHo 6,04 MaB. Otsert: 10,0135 a.e.m.

3ananme 32. ConHevHas MOCTOSIHHAS U1 3eMJIM (PHEPTUsl COJTHEYHOTO U3TY4EHUs, MaJaroIero
B EIMHUIly BPEMEHH Ha EIWHUIly IUIOMAJAW B TEPIEHAWKYISIPHOM HarpaBiieHHH) paBHa 1370
Jik/c-M?. Onupasich Ha 5Ty BENMYHHY, HANINTE, CKOJIBKO 10 MAcCe BOAOPOJIA BHITOPACT EKECEKYH/HO
BHYTPH COJIHIIA, €CIIM M3BECTHO, YTO MCTOYHHKOM SHEPTHH COJIHIA SBISIETCS CHHTE3 YETHIPEX saep
BOJIOpoJia ¢ 0Opa3oBaHueM sijipa reausi-4. Oteet: 630 MiH.T/C.

Bnanets

— TPaKTHYECKHMHU HaBBIKAMU
UCIIOJIb30BAHUS AIIEMEHTOB (hU-
3UYECKOr0 IKCIIEPUMEHTA U pe-
meHust GU3NYECKUX 3a/1a4 Ha
APYrux AUCHUILINHAX,

— HaBBIKAMH ¥ METOJIUKAMH
0000111eHUs pe3yIbTaTOB pelle-
HUsA 3aja4, BKCHepI/IMeHTaHBHOﬁ

IIpumepHBIii IepeYeHb BONPOCOB U 3aaHUH 110 J1a00paTOPHBIM padoTam
1 cemecTp

Ne 1 «IIpumeHeHNE 3aKOHOB COXPaHEHMS ISl OIIPENIEIIEHHUS] CKOPOCTH TOJIETA YN

1. TlpuBeaute mpuMepsl CUJI, JAIOIIMX pa3Hble BUIbl MOTEHIMAIBHONU SHepruu. Kakue u3 Hux npu-
CYTCTBYIOT B JJaHHOI1 pabote? M300pa3ure cxemy SKCIIEpUMEHTAIbHONW YCTAHOBKU M YKa)KUTE Ha
HeH CHIIbI, IEHCTBYIOLUE Ha BCE TENa, BXOJIAIINE B CUCTEMY, B KXKIbIH MOMEHT BPEMEHHU.
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CTpyKTypHBIU 3J1€-

[Tnanupyemsble pe3yiabTaThl 00y-

MEHT OueHouHbIe CpeiCcTBa
KOMITCTCHIIHH e
NeSITeIbHOCTH, 2. Kakue BeMUMHBI UMEITN KMHETUYECKAash U MOTCHIMAIBHAS SHEPTUsl CUCTEMBI ITYJISI+MasTHUK» B
—  METO/IaMHM 3KCIEPUMEHTAIb- pa3nu4Hble MOMEHTHI ombITa? [IpencraBbTe cXeMy M3MEHEHHS KWHETUYECKOW U MOTCHIIMAIBLHOM
HOT'O HCCTICIOBAaHUs B (hU3HKE SHEPTUU CHCTEMBI.
(MIaHUpOBaHUE, TOCTAHOBKA U 3. Jlms kakuX MOMEHTOB BPEMECHH B JaHHOM JKCIIEPUMEHTE MOXKHO MPUMEHSTh 3aKOH COXPaHEHUS
00paboTKa IKCIIEPUMEHTA); MEXaHHYECKOM HEPIuu, a sl KaKuX Hellb3s U mouemy? Cxema.
- BO3MOYHOCTBIO MEXIuCUUILIU- | 4. IS KakuXx MOMEHTOB BPEMEHHU B JIAHHOM JKCIIEPUMEHTE MOKHO NMPHMEHSATH 3aKOH COXPAaHCHUS
HApPHOTO TIPUMCHEHUS 3aKOHOB UMITYJIbCA, a ISl KaKUX HeJb3s U mouemy? Cxema
bu3uky. 5. Hcrmonp3yst 3aKOHBI COXpaHEHU MONyduTe (HOpMYIy JJIsi pacdeTa CKOPOCTH IOJIeTa IyJId B JIaH-
HOH paborTe.
6. Kak npomsBoautcs 00paboTKa IKCIIEPUMEHTAILHBIX JIAHHBIX B JaHHOU padote. Kak onpenensercs

JOBEPUTEIIBHBIA MHTEPBAJ CKOPOCTH M CPEAHSS KBaJpaTHUYeCKas IMOrPEHIHOCTh OTKJIOHEHHUS Ma-
SATHUKA?

Ne 4 «MccnenoBanue BpalaTesIbHOTO ABHIKEHUS TBEPJOTO TeJla BOKPYT HEMOABHKHOM OCH»

1.

=

KakoB xapakTep 3aBUCUMOCTH MOMEHTa MHEPLIUU OT PacCTOSIHUA, HA KOTOPOM HaXOJUTCS TEJIO OT
ocu Bpamienusi? B gannoii padore. [TocTpoiite rpaduk 3TOM 3aBUCUMOCTH.

Kak sxcnepuMeHTaIbHO OnpesiensieTcss MOMEHT MHEPLIMH Tejla B JaHHOM JabopaTopHoil paboTe?
Kakwne 3aK0oHBI cOXpaHeHHsI IPUMEHSIOTCS /IS BBIBoJIa pacueTHBIX Gopmyn? [lomyaute dhopmymy
JUIs pacyeTa MOMEHTa UHEPIIMH MasiTHUKA.

KakoBa 3aBUCHMOCTH YTJIOBOTO YCKOPEHHS Tejla OT MOMEHTA MPUJIOKEHHBIX K HEMY CHJI 1 MOMEH-
ta uaepuuu tena? I[ocrpoiite rpaduk 1aHHON 3aBUCUMOCTH

Kak na mastHuke O6epOeka MOryT OBITH OINPEACIICHBl YTIJIOBOE YCKOPEHHE, MOMEHT ACHCTBYIO-
IIUX CUJ U MOMEHT UHepLUu?

Kak B manHO# paboTe pacCUUTHIBACTCS TOTPEITHOCTh ONPEICICHNS MOMEHTA HHEPIIUU TeJla OTHO-
CUTEJIHHO MPOU3BOJIBHOI OCH BpareHus?

[TponemMoHCTpUpPY#TE BO3MOKHOCTD TpuMeHeHust cpeabl Microsoft Excel (wim mpyroii cpeibr) aist
00pabOTKU IKCIIEPUMEHTAIBHBIX JTAHHBIX.

Ne 5 ((OHpCI[CJ'IeHI/IC XAPAKTCPUCTHK 3aTyXalOMKUX KoJIeOaHUI (I)I/ISI/IHCCKOF O MasATHUKa»

1.

[louemy konebaHMsi MassTHUKA B JAHHOM paboTre OyAyT 3aTyXaroUMMH, Ja’ke IPU BHIKIIOYEHHOM
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MEHT
KOMIETEHINH

[Tnanupyemsble pe3yiabTaThl 00y-
YCHUS

OneHouHble CpeacTBa

wmn

o

AJIEKTpOMaruuTe?

3anumuTe ypaBHEHHs 3aTYXAOIINX U HE3aTyXaroNX KoJIeOaHui, CpaBHUTE UX.

Kak amrumnTya 3atyxaronmx KojeOaHui 3aBHCUT OT BPEMEHHU U OT YHUCIia KoJeOaHuit?

KakoB (u3uveckuii cMbICT BEIMYUH MPUMEHUTEIHLHO K JAaHHOW paboTe: HayalbHAs aMIUIHTY/a
kojeOaHuii, HauanbHas ¢a3a KoneOaHul, KpyroBas yactoTa KoyiebaHul, mepuo kKoiebaHui, Ko-
3¢ ULIMEHT 3aTyxaHHs, BpeMsl pelaKcaluu, jJorapu@Mudeckuii JeKpeMeHT 3aTyXaHus, JT0OpoT-
HocTh. Kak oM MeHstoTcs ¢ poctom U?

Kak MeHsoTCsS XapaKTepUCTHUKU 3aTyXamIIUX KoJieOaHWH HadallbHas aMIUTUTyAa KOJIeOaHWH,
HavanpHas (aza koneOaHU, KpyroBas yacToTa KosieOaHui, mepuon KonebGaHuil, kodhduineHt
3aTyXaHUWs, BpeMs pelaKcaliu, JIOTapUPMUUICCKUI JEKPEMEHT 3aTyXaHUs, JOOPOTHOCTh €CIH
OJIMH U3 TapaMeTPOB JaHHOro (uzndeckoro mastHuka: |, m, L, K yBenuuutcst (inb0 yMEHBIINT-
cs1) IpU (PUKCHPOBAHHBIX 3HAYEHUSIX OCTABILUXCS?

Jliist dero, B JaHHO# pabote, rpaduKu CTPOST B JorapudmuueckoMmacinrade?
[MponemMoHCTpUpPYHTE BO3MOKHOCTD ITpuMeHeHus cpeabl Microsoft Excel (wim npyroii cpebr) st
00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.

Ne 11 «M3y4yeHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEN»

1.

2.

w

KakoBo pacnpeznenenue npobu mno siuerikam Ha jocke I'amprona? Kakoe pacrnpeneneHue aHano-
rM4HO JaHHOMY B MKT?

KakoBo pacmpeneneHue 31€KTPOHOB MO MOJYJIIO CKOPOCTH B AaHHOMW padoTe? UTO mMpOoUCXOaUT
MIpU U3MEHEHUH HANPSKEHUs Hakana?

Kaxue craTuctuyeckue MeToAbl IPUMEHSIOTCS B TJaHHOM padoTe?

[TporeMoHCTpUPYHTE BO3MOXKHOCTh TpuMeHeHus: cpeabl Microsoft Excel (wmm apyroii cpempr)
J1s1 00pabOTKH DKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 14 «Onpenenenue mokasarens aguadaTsl MeTooM Kiemana u Jlesopmay

1.
2.

OOBsCHUTE X0/ SKCIIEPUMEHTA U Pe3yIbTaThl pacyeTa.

HazoBuTte mporiecchl, MPOUCXOSIINE C Ta30M, B X0/I€ SKCIIEPUMEHTa | M300pa3uTe ux rpadude-
CKH.

3anuiuTe ypaBHEHHs JUIsl BbIBOAA (POPMYJIbl OKazaTens ainadbarsl.
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[Tnanupyemsble pe3yiabTaThl 00y-
YCHUS

OneHouHble CpeacTBa

4. TIpoaeMOHCTPHUpYHTE BO3MOXHOCTH mpuMeHeHus cpeasl Microsoft Excel (wam mpyroit cpess)

U1 00pabOTKH AKCIIEPUMEHTAIBHBIX JTaHHBIX.

5. Kak B nanHo# paboTe MUHUMU3HUPYETCS TOTPEIIHOCTD SKCIIEPUMEHTANIBHBIX JaHHbBIX?

2 cemecTp

Ne 21 «Hccnenosanue QJICKTPOCTATHUYCCKOI'O I10JIs1 € IIOMOIIBIO 30HAA»

1.

2.

Uro Takoe HampsHKEHHOCTH AeKkTpudeckoro noisi? Kak rpadudeckn npencTaBuTh pacrpeneneHne
HaMpPsHDKEHHOCTH B PA3HBIX TOYKAX 3JEKTPHUECKOro MOJs B JaHHOM padoTre?

Uro Takoe moTeHIMan 3jieKTpocTaTuueckoro nons? Kak rpaguuecku npeactaBuTh pacmpenene-
HUE TIOTEHIMANa B Pa3HBIX TOYKAX 3JEKTPUUECKOTO MO B IaHHOM paboTe?

Yemy paBHa paboTa MO MEepEeMENICHUIO 3apsaa BOIb SKBHIIOTCHIIUAILHON TOBEPXHOCTH U IO 3a-
MKHYTOMY KOHTYpPY, OTPAaHHYEHHOMY y4YaCTKaMHU CHUJIOBBIX U IKBUIIOTCHIIMATBHBIX TUHUI? BbI-
YHUCIUTE padoTy MO NEPEMELICHHIO 3apsiia M0 3a/1aHHOM TPAeKTOPUH.

Kak n3aMeHuTCs KapThHA CUJIOBBIX M SKBUIIOTEHIIMATBHBIX JTUHUHI MPU yBETUYCHUN (YMEHBIIICHUH )
HaNpPsHKEHHOCTH MEXY 3JIEKTpoIaMu?

Ne 24 «Pacmmpenue npeaena U3MepeHUs: aMIepMeTpa MOCTOSIHHOTO TOKa»

1.

2.

KakoB npuHIMN OeHCTBUS 3IEKTPOU3ZMEPHUTEIBHBIX MPUOOPOB MAarHUTOINEKTPHUUECKOTO M 3JIEK-
TPOMAarHMTHOI'O THUIA, IPUMEHSEMbI B JaHHOU padoTe?

UYrto Ha3bIBAIOT TOKOM IIOJIHOTO OTKJIOHEHHUS M HANPSKEHUEM IOJHOTO OTKJIOHEHMS IEKTPOU3MeE-
puTensHOTO prbdopa?

Kakum 00pa3oM BKIIIOYAIOT aMIEpPMETP U BOJBTMETP B JEKTPUUECKYIO LIETIb I U3MEPEHUs TOKa
n HanpspkeHus? IlpogemMoHCTpupylTe HaBBIKM BKIIOUEHHUS ATHX HPUOOPOB B AIIEKTPUUYECKYIO
LIEIIb.

UYro Takoe mryHT? s 4ero m kak oH ucnoab3yerca? [IpoxeMoHCTpUpyHTE UCIOIb30BaHUE LTy H-
Ta.

Uro takoe nob6aBouHoe conportuBieHne? [ yero u kak oHo ucnoinbszyercs? [IpoaemoncTpupyii-
T€ UCTOJIb30BaHKE 100ABOYHOTO CONPOTUBIICHUSI.

[TponeMoHCTpUpPY#iTE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wm npyroii cpebl) aist
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[Tnanupyemsble pe3yiabTaThl 00y-
YCHUS

OneHouHble CpeacTBa

00pabOTKH IKCIIEPUMEHTANIBHBIX ITaHHbIX.
7. Kak B manHo# paboTe MUHUMU3HUPYETCS MOTPEITHOCTD SKCIIEPUMEHTAIBHBIX JAHHBIX ?

Ne 28 «Ompenenenre MHAYKTHBHOCTH KATYIIKA W MarHUTHOM MPOHUIIAEMOCTH (eppOMarHUTHOTO

TCIIa»

1. Kakue npuOopsl MPUMEHSIINCH B TAaHHOK paboTe JUIst ONpeeNus mapaMeTpoOB IMOCTOSTHHOTO U Tie-

PEMCHHOI'O TOKa?

2. Tlomyuute dopmymy IiIsl pacyeTa MOJTHOTO COMPOTUBIICHHS IIETH TIEPEMEHHOTO TOKa, MCIIOJIb3Yye-

MOi1 B TaHHOM paboTe (Wi MpeACcTaBICHHOM MpernoaBaTesieM).

3. Kak ompexensiiach MHAYKTUBHOCTh KAaTYIIKH B JaHHOW pabore? Kakum emie crmocoboM MOKHO

OIIpCACIINTD I/IH,I[}/KTI/IBHOCT]':,‘.7

4. TlpomeMOHCTpUpPYITE BO3MOKHOCTh puMeHeHus cpebl Microsoft Excel (wmm npyroii cpebr) st

O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX.

Ne 32 «Onpenenenue pagauyca KpUBU3HBI JIMH3BI U MTOJIOCHI IPOIYCKaHUsI CBETOQMIBTPA C TTOMOIIBIO

KkoJiert HeroTona

1. Kak o0BsacHseTCs nogBieHue konerl Herotona?

2. Tomyuure hopmymsl s pacueTa panycoB TEMHBIX M CBETJIBIX KoJiel] HploToHa.

3. Tlomyuurte hopmyny A onpeaeNeHus paanyca KpUBU3HbBI JIMH3BI.

4. Kak B 1aHHOI pab0oTe MUMHUMU3UPYETCS MOTPEIIHOCTh KCIIEPUMEHTAIbHbBIX JAHHBIX ?

Ne 34 «Onpenenenre JIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUPPAKIIUOHHON pELIESTKI

1. KakoBbl mapaMeTpbl U XapaKTEepUCTUKH AU(DPAKIIMOHHON PELIeTKH, IPUMEHEMON B SKCIIEPUMEH-

Te?

2. Tlomyuure popmyiy ajst onpeneneHus JTUHbBI CBETOBOM BOJIHBI IPU JU(PPaKLIUU Ha 11 (ppaKInoH-
HOM pelIeTKe.

3. KakoBo npakTuueckoe npuMeHeHne Au(QPaKMOHHBIX PEIETOK?

4. Kak B 1aHHOI pab0oTe MUHUMHU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JaHHbBIX?

Ne 35 «Onpenenenne KOHIIEHTPAIIMK PACTBOPOB caxapa U MOCTOSTHHON BPAIICHUS
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KOMIETEHINH

[Tnanupyemsble pe3yiabTaThl 00y-
YCHUS

OneHouHble CpeacTBa

1. Ha ocHoBe Kakoro siBJI€HHs ONpEAENeTCs KOHILIEHTpAlMs pacTBOpa caxapa B JTaHHOM JKCIEpH-
MeHTE?

[TosicHuTe yCTpOMCTBO M MPUHLIMI AeHCTBUS Tpu3Mbl Hukos

[losicHATE YCTPONCTBO M IPUHIIUI AEUCTBUS IIOJIyTEHEBOTO CaXxapUMeTpa

4. Kak B 1aHHOI pab0oTe MUHUMU3HPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JTaHHBIX?

wmn

3 cemecTp

Ne 36 «CHsiTHE BONBTAMIIEPHBIX XapPAKTEPUCTUK (OTORIEMEHTA U ONpPEAENICHUE €r0 YyBCTBUTEIBHO-

CTH»

1. Tlpoananu3upyiiTe noxydeHHsle B 1abopatopHoi padbore BAX

2. Kak onpenensiercs nocrosHHas [lmaHka B TaHHOM 3KcriepuMeHTe?

3. Kak B nanHoi paboTe MUHUMHU3HUPYETCS TOTPEITHOCTD IKCIIEPUMEHTAIBHBIX JaHHbBIX?

4. Kak B 1aHHO# paboTe pacCUunThIBaeTCS MOTPEIIHOCTD ONpeIeleHUsl TOCTOAHHOM [lnanka?

5. TIpomeMoHCTpHpYiiTEe BO3MOKHOCTD prMeHeHus cpebl Microsoft Excel (wmu apyroii cpenpr) amst
00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.

Ne 41 «MccnenoBanue Bo30YyXACHUSI aTOMOB Ta3a

OOBsicHUTE TPUHIIMII OTIpeIeNIeHUs] BO30YKIEHHBIX COCTOSIHUI aTOMOB rasa B 3KCIIepUMEHTE?
[Tosicaute npuHIMI PabOTHI AIEKTPOHHOM JIAMITBI

3. B kxakom nuana3oHe 3JIEKTPOMAarHUTHBIX BOJH JICKUT W3ITydeHHE BO30YXKIEHHBIX aTOMOB IapoB
pPTYTH U oyemy?

Kak B 7aHHOM 3KcIiepUMEHTE OIpeessieTcst 00J1acTh JIOKAIN3AIUK 3JIEKTPOHA U KaK MOJTy4YeHHbIE
JTaHHBIE COTJIACYIOTCS C TEOPETUUECKUMHU MPEANOChUIKaMU?

N

&

Ne 42 «Onpenenenue TIaBHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSTHUN aToMa BOJAOPO/Iay

1. TlosicHuTe yCTPOMCTBO U MPUHIIUI pabOTHI CIIEKTPOCKOIIA, UCTIOIB3YEMOT0 B JAHHOU paboTe

2. Tlomyuute ¢Gopmyny s ONPENCIIMHUS TIABHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSTHHIMA
aToMa BOJIOPOJa U JPYTUX BOJAOPOAOINOI00HBIX aTOMOB

3. Uro HazpIBaeTCs TPalyMPOBOYHBIM IpaduKkom?
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YCHUS
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4. TIpoaeMOHCTPHUpYHTE BO3MOXKHOCTH puMeHeHust cpeasl Microsoft Excel (umm apyroii cpessl) mist
00pabOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX

Ne 51 «3yuenune 3akOHOMEpPHOCTEN Q-pacraiar»

Urto Takoe aKTUBHOCTh PaJOAKTUBHOTO JIEMEHTA, €€ BHIYUCIICHUE U SAMHHIIBI U3MEPEHUSI.

B uem coctourt 3akown I'eitrepa - Herrona?

Kak o1ieHuTBh SHEPruto o - YaCTUIIbI?

YcTpoiicTBO 1 mpuHLIKIT paboThl cueTurka [ eiirepa-Mrosepa.

[TpomeMOHCTpUPYHTE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wim mpyroii cpejibr) asist
00pabOTKH IKCIIEPUMEHTATIBHBIX TAHHBIX

agrwnE

Ne 53 «Ormpenenenne MakCUMaIbHON SHEPTUH [-4acTUIl U HISHTH()UKALUS PaIHOAKTUBHBIX Ipera-

paToB»

1. Kakue u3BecTHBI pa3HOBUIHOCTH OeTa-pacnana? Kakas u3 HUX uccienyercs B JaHHOM DKCIEpU-
MeHTE?

2. B kakux auana3zoHax HaXOAATCS TIEPHOIBI TOTypaciaia i SHEPruH OeTa- pacrajia MPUpPOTHBIX
PaaMOHYKIHIOB?

3. KaxoBbI 0CHOBHBIE 0COOEHHOCTH B3aHMMOICHCTBHSI OETa-4aCTHI] C BEIIECTBOM?

4. TIpomeMOHCTpUpYHTE BOBMOXHOCTh puMeHeHust cpeasl Microsoft Excel (wmu apyroii cpesr) asst
00pabOTKH HKCIIEPUMEHTATIBLHBIX TAHHBIX

OIIK-4 roToBHOCTBIO C €CTeCTBEHHOHAYYHBIX NMO3MIUI OLleHUBATH CTPOEHHE, XHMHYEeCKHii 1 MUHEPAJIbHBIH COCTaB 3¢eMHOH KOPbI, MOP(o10rHyecKkne
0COO0EHHOCTH M reHeTHYecKHe THUIIbI MeCTOPOsKAeHHIl TBepAbIX MOJIe3HbIX HCKONAEMBbIX IIPH PellleHUH 32124 10 PAllHOHAJIbHOMY U KOMILIEKCHOMY 0CBO-

CHHUIO

3HaTh

— MCTOJABI aHAJIM3a U MOACIINPO-
BaHHUA  CJIOXKHBIX (1)I/IBI/II-IGCKI/IX
MponecCoB;

— METOJbI U MMOAXOAbI K TCOPETH-
YCCKOMY U 3KCIICPUMCHTAJILHOMY
HCCJIICJOBAHUIO, IMPUMCHACMBIC B

Ilepeuens Bonpocos k 3auety (1 cemecTp):

1. Kwunemaruka mocTymatenbHOTO IBIKEHUA. [loHSTHE pamnyc-BEKTOpa, CKOPOCTH M YCKOPEHHUSI.
Hauanwsubie yenoBus. [Ipsmas u oOpaTHas 3a1a4i MEXaHUKU.

2. JIBWKeHHWE MO OKPYKHOCTH. YTOJ IIOBOPOTA, YIJIOBasi CKOPOCTh M YIJI0BOe ycKopeHue. CBsi3b

YIJIOBBIX U TMHEHHBIX BETUYHH.

3. KpuBonuneitHoe aBrkeHne. TaHTCHIMAILHOE W HOPMaJIbHOE yCcKopeHme. [loiHOe yckopeHue.
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Gu3MKEe U PacHpOCTPAHSIOIIUECS
Ha JIpyrue 00JIacTH 3HAHUH.

YTroa MeXIy CKOPOCTBIO U YCKOPEHHUEM.

4. HWuepuuanbHble cucTembl oTcuera. [loHsiTue cuibl, Macchl U uMItysibca. OCHOBHOM 3aKOH TUHA-
MUKH [TOCTYATEIBHOTO JIBHKEHUS.

5. MoMeHT uMIysibca U MOMEHT CHJIbI OTHOCUTENBHO TOYKH. OCHOBHOE YpaBHEHHE IMHAMHUKHU
BpAILATEIbHOIO JBUKCHHUS.

6. Bpamenune BOKpyr HemoABIKHONW ocl. MoMeHT MHepIuH. Pacyer MOMEHTOB MHEPIIUH MPOCTHIX
ten. Teopema LlTelinepa.

7. 3aKkOoHBI COXpaHEHMsI B MEXAaHMKE. 3JaMKHYTas CUCTEMAa. 3aKOHbl COXpPAHEHHS MMIIYJIbCa U MO-
MEHTa UMITYJIbCa.

8. Pabora u momrHOCTh. KHHETHUECKAS SHEPTHSI MOCTYNATEIILHOTO U BPAIIATEIBHOTO JIBHKCHHUS.

9. KoncepBatuBHble cuibl. [loTeHnuanbHas sHeprus. 3aKOH COXpaHEHUs MOJIHOM MeXaHWYeCKOH
SHEPrUHU.

10. /IBa cmocoba omnucaHusl B3aMMOJAEHCTBH. J[BUXKEHME YacTHIbI B OJJHOMEPHOM CTallMOHAPHOM
niosie. CBsA3b MEXIY CUJION U MOTEHIIUATBHON SHEPrHeil.

11. T'apmoHMueckue konebaHus. AMIUIUTY/A, YacTOTa, HavanbHas ¢aza. MaremaTnueckuili u puzu-
YeCKUI MasTHUK. DHEprusi TapMOHUYECKUX KOJIeOaHuH.

12. 3aryxaromue konaeOaHUs. XapaKTepPUCTUKH 3aTyXaHuUs. DHEPIus 3aTyXaloIMX KoJeOaHUH.

13. OO6miee mMoHSATHE O BOJHAX. XapaKTEPUCTUKH Oerymieil BOJHBI. BOIHOBOE ypaBHEHHE IUIOCKOM
BOJIHBI.

14. Hanoxenue ynpyrux BosiH. Ctosiuas BosHa U ee oco0eHHocTH. Konebanue HaTIHyTON CTPYHBI.
15. Tloctynarel DitHiuTeHa. 3ameaneHne BpeMeHU. JIOpEHIeBO COKpallleHue JUIMHBL. PenstuBuct-
CKHe MHBapHuaHThl. IHTepBall.

16. PenstuBuctckuii umnynbe. CBsI3b Macchbl, SHEPTHUH U UMITYJIbCA YACTULIBI. DHEPrus MOKos. 3aKo-
HbI COXpaHEHUS MPU PEIATUBUCTCKUX CKOPOCTSX.

17. Makpocucrema. MUKpOCOCTOSIHUE U MaKpococTosiHUE cucTeMbl. Ctaructiuueckuit moaxon. Ilo-
HSATHE BEPOSTHOCTU U CPEAHEN BETUUHUHBI.

18. ®dynxkus pacnpeneneHus ciyyailHON BenUYMHBL. Pacripenenenue MOJIeKys MO MPOEKLHUsAM CKO-
pOCTEH.

19. Pacnpenenenue MosieKyn 1o Moayio ckopoctu. Haubonee BeposiTHas, CpeiHss U CpelHEKBaI-
paTHyYHas CKOPOCTH.

39




CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemsble pe3yiabTaThl 00y-
YCHUS

OneHouHble CpeacTBa

20. Mopgenp wuaeanbHoro rasa. JlaBieHue M TeMmIepaTypa € TOYKH 3pPEHMsSI MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUU. Y PaBHEHUE COCTOSHUS UJI€aJIbHOTO Tra3a.

21. PacnpeneneHue MOJIEKYJ HI€AJIBHOTO ra3a 110 BbICOTE B IOJI€ TshkecTu 3eMin. bapomerpuueckas
dhopmyia.

22. Tlonsartue creneHei cBo001bI MOJIEKYIbl. Teopema 0 paBHOpacHpeAEICHUH YHEPTUU IO CTETIEHIM
CBOOO/IBL.

23. BHytpeHHsst 3Heprus Kak QyHKIMsS cOCTOSIHUS cucTeMBl. [lepBoe Hauano TepMOIMHAMUKH.

24. Pabora kak ¢pyHKuus npouecca. M3oxopudecknii, n300apu4ecKuil 1 H30TEPMUUECKUH POLIECCHI.
25. Ilonsartue TennoeMKocTU. TemI0eMKOCTh IPU U30XOPUYECKOM M M300apuueckoM mporeccax. [To-
CTOSTHHAsI aralaThl.

26. Anuabartuueckuil mponecc. [lepBoe Hadano TepMOJMHAMMKH AJi anabaTHUECKOro Ipolecca.
VYpasuenue Ilyaccona.

27. Huxnuueckuil nponecc. Koagpunuent nonesnoro neictus TerioBoil MamuHsl. Bropoe Haua-
10 repmoauHamMuku. @opmynuposku Kitayzunyca n KenbBuna.

28. IIpobrema HEOOPAaTUMOCTH TEIUIOBBIX MPOIECCOB. DHTPOMHMS CHUCTEMBI U ee cBoiicTBa. Teopema
HepHncra.

29. OCHOBHOE ypaBHEHUE TEPMOJUHAMUKH. DHTPOIUS UEaIbHOr0 ra3a. MI3MeHeHue >HTPONUM MpU
M30IIPOoLEeCcCax.

30. Hukn Kapno. Teopema Kapno. TepmonuHamuueckas mikana TeMnepatyp. TpoitHas Touka BOAbI
KakK pernepHas TO4Ka.

31. Craructuyeckuii Bec MakpococTosiHus. CyTb HeoOpaTUMOCTH. CTaTUCTUYECKHI CMBICT 3HTPO-
nnu. Popmyna bosbnmana.

32. I'panuubl TpUMEHUMOCTH MOJETH HAEaIbHOTO rasa. YpaBHeHue Ban-nep-Baanbsca. M3otepmbl
pealbHOTO Ta3a.

IMepeyens TeopeTHUECKHX BOMPOCOB K Ik3ameHy (2 cemecTp):

1. Cuunbl B3auMoAeHCTBHS B pUpojie. DnekTpocraTuueckoe noie. 3akoH Kynona. HanpsokeHHOCTD
aNeKTpocTaTuyeckoro noss. [IpuHiun cyneprno3unuu.

2. CwuoBble nmuHH. [ToTOK BeKTOpa HAMPsXKEHHOCTH dJIEKTpocTaTuueckoro noisi. Teopema ["aycca.

3. Tlorennman. TeopemMa O NUPKYISIMKA BEKTOpAa HANPSHKEHHOCTH DIIEKTPOCTATHUECKOTO TIOJISL.
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CBs13b MEX1y HAIPSHKEHHOCTHIO ¥ IOTEHIIMAJIOM.

4. Dnexrpoemkoctb. Konnencaropsl. CoelMHEHHE KOHJIEHCATOPOB. DHEPIHsl KOHJEHCATOpa. JHEp-

TUS JJIEKTPUYECKOrO MOJIS.

5. Dnexktpuueckuil Tok. ImoTHOCTH TOKa. YpaBHeHUE HenpepbIBHOCTH. 3akoH OMma B auddepeniu-

abHOU opMme.

6. ComporuBienue npoBoAHUKOB. CTopoHHUE CHIIbL. 3akoH OMma B MHTETpajIbHON Gopme.

7. TlpaBuna Kupxroda st pacuera pa3BeTBICHHBIX eneil. MomHocTh Toka. 3akoH Jkoynsa-Jlenna.

8. Enmnas mpupoma >JIeKTpUYECKOro M MarHuTHoro moss. Ilome aBmwkymierocs 3apsina. [IpuHummn

CyNEepIIO3UIIMY MarHUTHBIX NoJiel. 3akoH buo-Casapa.

9. TIoTOK M HUPKYISIIKA BEKTOpAa MHAYKIUMU MarHuTHoOro mnoist. Teopema ["aycca u Teopema o 1up-

KYJISILUU.

10. Cua Jlopenma. Cuna Amrepa.

11.3akoH snexkTpoMarauTHoi uHaykuu ®apazes. [Ipasuno Jlenua. BuxpeBoe snexkTpuueckoe mole.

12. SIBnenne camomHAYKIUU. MHAYKTHBHOCT. DHEPIHs KOHTYpa C TOKOM. DHEPIUs MarHUTHOTO TI0-

JI51.

13.DnexTpudeckoe mosie B BeuiecTse. llomsapuzaust qudaeKTpuka. BeKTop aeKTprudecKoro cMmerie-

Hus. J{MaexkTpuyecKkas NpOHUIIAEMOCTD BEIIECTBA.

14 MaruutHOe mosie B BemectBe. HamarunmueHnnocts. HanpsikeHHOCTh MarHUTHOTO TOJIsl. Maruut-

Hasl IPOHUIIAEMOCTB BemlecTBa. PeppOMarHeTHKH.

15. Cucrema ypaBHeHHit MakcBesuia kak 00001IeHIE pa3pO3HEHHBIX SIBJICHUN 3JIEKTPUYECTBA U Mar-
HeTu3Ma. MaTepuanbHble YpaBHEHHUS.

16. CroiicTBa ypaBHeHui MakcBeia. [Ipeackazanue CynecTBOBaHHS YICKTPOMArHUTHBIX BOJTH.

17. DnexrpoMarHuTHbIe BOJHBI. BomHOBoe ypaBHeHHe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

18. Tl;mockast AIeKTpOMarHuTHasl BOJIHA M €€ OCHOBHBIC XapaKTEPUCTHKH. DHEPTHS W UMITYIIBC DIIEK-
TPOMAarHUTHOMN BOJIHBI.

19. EcTecTBeHHBIN U TOJIIPU30BaHHBIN cBeT. CTEIeHb MOJIIPU3AIAN JTUHEHHO TOJIIPU30BAaHHOTO CBE-
Ta. 3akoH Maitoca.

20. Monspu3anus npu OTPKEHUH W MPETOMIICHUHM CBETa HA TPAHUIIEC pa3/ena AUAJICKTPUKOB. YTOI
bprocrepa. JIBOHOE 1ydenpeIOMIICHHE.

21.Crioco0ObI mossipu3anuy ecTecTBeHHoro ceera. [Ipusma Huxonst. Bpamienne miockocTy moyispu3a-
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22.

23.

24,

25.

26.

27.
28.

29.

LMY CBETA NIPU MPOXOKICHUU Y€PE3 ONITUYECKU aKTUBHYIO CpEny.

[Ikana 31eKTpOMarHuTHEIX BOJIH. OCOOEHHOCTH ONTHYECKOro Auanas3oHa. Ilokazarens mpeaom-
JICHUS Cpelpbl.

Korepenrtusie Bonubl. MHTEpdepeHtyst cBeTOBbIX BONH. Cl0XKEHHE MHTEHCHMBHOCTEH B Cilydae
HEKOTe€PEHTHBIX U KOTEPEHTHBIX KOJIeOaHUH.

Ontuueckast pazHocTh xoja. CBsI3b ONTHYECKOM Pa3HOCTU XOAa ABYX BOJIH C Pa3HOCTHIO (a3
MEXy HUMH. Y CIIOBHSA MaKCUMyMa U MUHHAMYMa.

Cxema IOnra mis wabmoneHus uHTEppepeHnry. BpemeHHas W MPOCTPaHCTBEHHAs KOT€PEHT-
HOCTb.

WuTepdepennus B TOHKHX TUieHKax. HaOmronenue xonery HpioTOHA B OTpaKEHHOM M TPOXOJIS-
LIEM CBETE.

Ssnenune mudppakunu. Judpakuus Openens u @paynropepa. Hpunnumn [oiirenca-Openerns.
Hudpakius Openens Ha Kpyriiom oTBepcTuu. 3oHbl Openens. ['paduueckuit MeToa ClOXEHUS
AMILIUTYI.

Hudpaxius OpayHrodepa Ha y3koi npsaMoiuHeHHoH menu. JudpakiuonHas pemeTka Kak co-
BOKYITHOCTb KOHEYHOT'0 YHCJIA HIEJIEH.

ITepeuyenn Bonpocos K 3auery ( 3 cemectp):

1.

2
3
4.
5

TennoBoe usnydenune Tena. 3akoH Credana-bonpivmana. 3akoH cmenieHuss Buna. ['mmoresa
[Lnanka.

dororpdext. 3akonsr Croneroa. Dopmyna DUHIITEHHA.

®oronbl. JlaBnenne ceera. KopmyckynspHO-BOTHOBOH yalli3M CBETA.

Paccessaue ¢potona Ha cBo6o1HOM ekTpore. Dopmyna Kommnrona.

BonHoBbIe cBoiicTBa yacTull. J[muHa BOJHBI A€ bpoiins. DkcrnepuMeHTanbHbIe MOATBEPKACHUS

rurnotessl e bpoitns.

6.

[Tpuniun Heonpenenennoctu. CooTHoIIEHNE HeomnpeneneHHoctel Ieitzenbepra. OcoOeHHOCTH

Mpo1ecca U3MEPEHUSI B KBAHTOBON MEXaHHKE.

7.

dusnueckoe MCTONKOBaHME BOJH A€ bpoina. BonnoBas ¢ynkius u ee coiicta. IImoTtHOCT

BEPOSTHOCTH OOHAPYKEHUS YaCTUIIBI.
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8. OcHoBHas 3ajJaya KBaHTOBOM MexaHuku. HectaumonapHoe u craumoHapHoe ypaBHeHue Llpé-
JUHTEepa.

9. [IIpoxoxkaeHue YaCcTUIIBI Yepe3 MOTEHIUAbHBIN 6apbep. TyHHEIbHBIN 2P deKT.

10. KBaHTOBBII rapMOHUYECKHIA OCIMILIISATOP.

11. Ilnanerapnas mognens aroma. [loctynarel bopa. KBantoBanue sHepruu Bo1opo101noa00H0M cu-
CTEMBI.

12. W3znydenue Boaopoaonogo0HbIXx cucteM. CrekTpalibHble cepuu aTroma Bojxopoja. O6o01meHHast
dbopmyna bansmepa.

13. CnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKoH Mo3iu.

14. VYpasuenue Ulpenunrepa mist atoma Bogoposaa. KBantoBanue momenTta umnyisca. [IpaBuna ot-
oopa.

15. Cnun snexktpona. KBaHTOBBIE UKClia, OMUCHIBAIOIIME COCTOSIHUE 3JIEKTpoHA B aToMe. KpatHocThb
BBIPO’KICHUS SHEepreTuueckux yposHei. [Ipunuun [Naymnu.

16. IlpuHIMI TOXIECTBEHHOCTH OJJMHAKOBBIX YacTull. bo3oHs! 1 ¢epmuonsl. KBanToOBBIE pacmpere-
JICHHUS.

17. CsoOonHble 31eKTpoHBI B MeTaiie. DHeprust depmu. 3oHHAs TeOpUs TBEPIX TEIL.

18. DneKTponpoBOAHOCTH METAIIIOB U MOIYINPOBOIHUKOB. CBEPXIIPOBOAUMOCTb.

19. SBnenue pamuoakTUBHOCTH. OCHOBHOW 3aKOH PaJIMOAKTUBHOTO pacmaja. [locTossHHAs pacmaja.
Ilepuon nonypacnana.

20. CocraB 1 XapakTepUCTHKH aTOMHOTO siapa. Kanenpaas monens. Pasmep u criuH siapa.

21. Macca u 3Heprus CBsI3M aTOMHOTO sJIpa. 3aBUCUMOCTh YAEIbHON 3HEPrusl CBSI3U OT MacCOBOTO
yucia. O0osoYedHast MOJIETb sSapa.

22. SlnepHble peakuuu. DHEprus peakuuu. Peakunu neneHus 1 cuHTesa saep.

23. PammoaktuBHBIE psifpl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3TydeHus saep. [nmmHa cBoOOmHOTO
npoGera o.-4acTull.

24. Tpu Buaa B-pacnana. DHepreTuueckuil crextp B-uactuiu. Heirpuno.

25. OcoOeHHOCTH Y-u3ydeHus siaep. [IpoxoxaeHue y-KBaHTOB Yepe3 BELIECTBO.

26. Knaccudukanms snmeMeHTapHbIX YacTHIl. JlenToHsl. JIenTOHHBIH 3apsi.

27. Anpounsl. bBapnonnsiii 3apsa. KBapkoBast Moesnb aJpOHOB.
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VYMeTh

— UCTIOJIB30BATh CIIOKHBIC (hU3H-
YEeCKUE MOICIH JJIsl OTIMCAHUS
peabHBIX MPOIIECCOB, BHIOUPATH
METO/IbI UCCIIEIOBAHUS, C TIOMO-
IO PUOOPOB U3MEPSTH PU3H-
YECKUE BEIIMYUHBI, TPOU3BOIUTH
00paboTKy SKCIIEpUMEHTAIBHBIX
JAaHHBIX, IPOBOIUTH AHATN3 T10-
JYYCHHBIX PE3yJIbTaTOB.

IIpumepHbIii epeYyeHb MPAKTHYECKHUX 3aaHU I
1 cemecTp
3aganune 1.Touka IBUKETCS B IUIOCKOCTH XOY IO 3aKOHY: x =—2t;y=4t(1—t). Haiitn ypaBnenue

TpaekTopun Y = f(X) u n300pa3uth ee rpaduyecKu; BEKTOP CKOPOCTU V u YCKOpEHHUsI a B 3aBUCH-
MOCTH OT BPEMEHHU; MOMEHT BPEMEHHU to, B KOTOPBI BEKTOP YCKOPEHUSI @ COCTABIISET YIroJl /4 ¢ BEK-
TopoM ckopocTi V . OTBET: y=—x? —2x; V =27 +4(1—2t)], a=—-8] , t6=0,75C.

3apanue 2. Teno Bpalmaercss BOKPYT HEMOABMKHOM OCH IO 3aKOHY ¢=2+4-t—2.t>. Haiitu: 1)
Cpe/iHee 3HAYCHHUE YITIOBOI CKOPOCTH (o) 33 IPOMEXYTOK BPEMEHH OT =0 110 OCTaHOBKH; 2) YIIOBYO

CKOpOCTh Tella B MOMEHT BpeMeHnH t=0,25 c; 3) HopMallbHOE YCKOpPEHHE TOUKH, HaXxoAsulencs Ha pac-
cTosiHMM 1 M OT OCH BpaILCHHS B TOT e MOMEHT Bpemenn. OTBet: 2pan/c; 3 pag/c; 9 m/c2.

3anganme 3. [lap maccoif mj=4Kr IBHKETCS CO CKOPOCThIO V1=5 M/C U CTaJIKUBAETCs C LIaApOM
Maccoil my =6 Kr, KOTOPBIH IBUKETCS €My HaBCTPEUy CO CKOPOCThI0 V=2 m/c. Onpenenure cKopo-
CTH ILIAPOB IOCIE yaapa. Yaap CUMTaTh aOCOMIOTHO YIIPYIHM, NMPSAMBIM U IEeHTpaidbHbIM. OTBeT: 3.4
m/c, 3,6 M/c.

3aganue 4. Ban B BUze CIIIOMHOrO MWIMHAPA Maccol mp=10 Kr Haca)keH Ha rOPU30HTAJIBHYIO
och. Ha munmuHmp HamoTaH mHYp, K CBOOOTHOMY KOHITy KOTOPOTO TOJBEIIEHA THPS MacCol mp=2
Kr. C KakuM ycKopeHHeM OyJeT OIycKaTbCs TMps, €ClIU ee NpeAocTaBUTh caMmoil cebe? Otser: 2,8
M/,

3anganme 5. OnpenenuTs Nepuol, YaCTOTY M HaYaJIbHYIO (a3y KojaeOaHUH TOUKH, IBUKYIIENHCS
[0 YPABHEHUIO: x=A-sino(t+7) TIE O=2,5T c'l, 1=0,4 c,A=0,02 M. KakoBa CKOpOCTb TOUKH B MOMEHT
BpeMmenu 0,8 ¢. Oteer: T=0,8c; v=1,25 c'l; V=0,157 m/c.

3ananue 6. Haiimgure ms ra3000pa3HOro a3zoTa TeMmeparypy, Mpu KOTOPOH CKOPOCTSIM MoJie-
Kyl vi = 300 M/c u v2 = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIE 3HAYECHUsI (DYHKIIMU paclipe/ieeHus
Maxcgenna f(V). Otser: 1 - MV, —Vi') _aa0y

akIn(, /V,)

3ananme 7. VeanbHblid ABYXaTOMHBIN ra3 o0beMOM 5 J1 U JaBlIEHUEM 10° Ia HU30XOPUYECKHU
Harpeiv, B pe3yibTaTe 4ero CpeHsss KHHETUYECKas SJHEPIrus ero MosiekyJ1 yBeanawiack ot 0,0796 B
10 0,0923 3B. Ha ckoibpKo npu 37TOM U3MEHUTHCS AaBiieHue ra3a? B naspHelnem raz n30TepMHUECKU
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paciypmiIid 10 HadaubHOro AaBineHus. Onpenenute oObeM rasza B KoHIE mpouecca. OTBET: yBelu-
ynutesd Ha 0,16 Mlla; 5,8 1.
3ananue 8. Onpenenure K0dPPUIUEHT TEILUIONPOBOIHOCTH A a30Ta, €U KO3 PUIIMEeHT TUHA-
MHUYECKOH BSI3KOCTH 1) JUIsl HETO MpH TeX ke yciaoBusax paseH 10 mklla-c. Oter: A=7,42 MB1/™M K.
3aganue 9. 12 r a30Ta HaxXOAATCA B 3aKPBHITOM cocyae oobemoM 2 1 npu Temnepatype 10°C.
[locne HarpeBaHus 1aBJICHUE B COCYAE CTAJIO %)aBHO 10*mm.pr.cT. Kakoe KoiTHYecTBO Teria 6110 co-
obmieno rasy npu HarpeBanuu? Otset: 4,1-107 [Ix.

2 cemecTp

3aganue 10. Cmemanu Boay maccoil mi=5kr npu temmneparype T1=280 K c¢ Bomoit maccoit
m,=8kr npu temneparype T, =350 K. Haiitu: 1) remnepatypy 0 cmecu; 2) usmeHeHue AS sHTponuu,
npoucxosniee npu cmemuBanaud. Oteet: 323 K; 0,3 x/x/K.

3aganue 11. Toyeunsie 3apsiabl q1=10 vHK1 u qp=-20 uKn HaxonaTCs B BO3/IyXe HA PacCTOSTHUU
10 cMm npyr ot npyra. OnpenennuTh HalpsHKEHHOCTh MOJIsl B TOUKE A, y/IaJeHHOM Ha paccTosiHue 6 cm
OT MepBOro u Ha 8 cM OT BTOporo. Kak M3mMeHUTCs NOTEHIMalIbHAs YHEPTUsl B3aUMOJEHCTBUS 3apsi-
JIOB, €CIIU MEPEMECTUTh BTOPOH 3aps] B 3Ty Touky? Kakyro [Uist 3TOro Hy>KHO COBEPILUTH padboTy?
Otser: 37,6 kB/Mm; 12 Mx/[x.

3aganue 12. Tpu mIocKUX BO3AYIIHBIX KOHJEHcaTopa ¢ eMKocTsMu Ci=1,5Mk®D, C;=7 MKD,
C3=2 Mx® coenrHEHBI NOCIEN0BATENLHO U IPUCOECINHEHBI K HICTOYHUKY TOKa. [Ipu 3TOM 3apsn BTO-
poro KoHJieHcaTopa paBeH 14- 10* Ko a) Haiitu suepruro stoit 6arapen. 6) He oTkiouas uctouHuka
TOKa OT OaTapeu KOHJIEHCATOPOB, Pa3[BUTAIOT IUIACTHHBI TPETHErO KOHACHCATOpa, YBEIUYUBAs pac-
CTOSTHUE MEXIy HUMHU B 2 pa3a. Haiitu nusmenenne eMkocTH u 3apsiga 6arapeu. Oteet: 490 mJIx, 0,21
MK®D, 0,4 mKi1.

3aganue 13. /[Ba anementa (€1 = 1,2 B, r1 = 0,1 Om, €, = 0,9 B, 1, = 0,3 OM) coeTMHEHBI OHO-
MMEHHbIMU noitocamu. ConpoTtuieHue R coenunutensHbix mpoBogoB paBHO 0,2 OM. Onpenenutsb
CUJTy TOKA B IIeM | W pa3HOCTh MOTEHIMAJIOB HA 3aKMUMax Kaxaoro uctounuka. Orset: 0,5 A; 1,15
B; 1,05 B.

3ananue 14. Kpyrosoii Butok paamycom R=15,0 cM pacmosioxeH OTHOCHUTEIBHO 0€CKOHEUYHO
JUIMHHOTO MPOBOJIA TaK, YTO €ro IJIOCKOCTh NapajiiesnbHa npooay. [leprnenaukymnsp, BOCCTaHOBIIEH-
HBI HAa TIPOBOJ U3 IIEHTPA BHUTKA, SIBJISIETCS HOPMAIBIO K IUIOCKOCTH BUTKA. CHjia TOKa B MPOBOJIE
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[1=5A, cuna Toka B BuTke Toku I,=1A. PaccrosiHue ot nenTpa Butka a0 nposoaa d=20 cm. Omnpene-
JUTE MarHUTHYIO UHAYKLHIO B LIeHTpe BUTKA. OTBeT: Bo=6,5MKT11.

3ananue 15. [IpoBoasmiuii MIIOCKU KOHTYp, UMEIOMUN (GopMy OKpyKHOCTH paauyca r = 0,05
M IIOMEILEH B OJJHOPOJHOE MArHUTHOE I10JIE€ TaK, YTO JIMHUM MarHUTHOW MHIYKIIMH I10JIsI HAIIPaBJICHbI
NEePIEHAUKYIISIPHO MJI0CKOCTU KOHTYpa. CompotuBieHue koHTypa R =5 Om. MarautHas uHAYKIUS
Mensiercst o 3akony B = kt, rme k = 0,2 Tn/c. Onpenenure: a) 3.1.C. HHAYKIMHA, BOSHUKAIONIYIO B
3TOM KOHTYpE; 0) CUy HHIYKLMOHHOIO TOKA; B) 3apsijl, KOTOPBIH MPOTEUET 110 KOHTYPY 3a MepBbIe 5
cexkyna uamenenus noiss. Oteer: 1,6 mB; 0,3 MA; 1,6 MK

3aganue 16. Karymka Hamotrana MeaHbIM MpoBogoM auameTpoMm d=0,2 MM ¢ obmielt JIMHOMN
=314 M u umeer unaykTHBHOCTH L=0,5 I'H. OnpenenuTb CONPOTHBICHUE KATYIIKU: 1) B LEHH IO-
CTOSTHHOTO TOKa; 2) B LIeNH repeMeHHoro Toka ¢ yactoroit v=50 I'i. Oteer: R=160 OM; R=224 Om.

3aganue 17. B onbite FOHra crexisiHHas mjiacTUHKA TOJIIMHON B 2 CM MOMEILIAETCS] Ha MYTH
OJTHOT'O M3 MHTEepEpUPYIOIIMX JTydyel MepreHIUKyIspHO 1ydy. Ha CKoJbKO MOTYT OTJIMYAThCS JPYT
OT JIpyra 3HA4eHUs I0Ka3aTessl MPeJOMIIEHUS B Pa3IMYHbIX MECTax IUIACTUHKH, YTOObI M3MEHEHHE
Pa3HOCTH X0J1a OT ATOM HEOJHOPOIHOCTH He npeBbimano 1 Mmxm? OTBeT: A<n=5- 10,

3aganue 18. [Tygok Oenoro cBera majaeT HOPMAIBHO K TIOBEPXHOCTH CTEKIISTHHOM ITJIACTHHKHU
tomuuHoi d=0,5 MKM, Haxosmelcs B Bo3ayxe. [lokazarens npenomnenus crekia n=1,5. B pe3ynb-
TaTe UHTEP(EPEHIIMY UHTEHCUBHOCTh HEKOTOPBIX BOJIH, JJIMHBI KOTOPBIX JIeXKaT B IPEesax BUIUMO-
ro crnekrpa (ot 400 no 700 HM), ycunuBaeTcsi mpu oTpaxkeHuu. OnpeaenuTe JUIMHBL 3TUX BOJNH. OT-
BeT: 0,6 MkMm4 0,43 MKM.

3apganme 19. ITnockas BonaHa (A=0,5MKM) MagaeT HOpMaJIbHO Ha AuadparMy ¢ KpyriibIM OTBEp-
ctuem auamerpoM 1,0 cm. Ha kakoMm paccTossHUM OT OTBEPCTHSI Ha €ro OCH JI0JKHA HaXOJUThCS TOU-
Ka HaOJII0/IeH!s], 4TOOBI OTBEpCTHE OTKpBIBaO: 1) oaHy 300y @penento; 2) aBe 30Hb1 Openensa? Ot-
BeT: 50; 25 m.

3 cemecTp
3ananme 20. Haiitn HanOoNbIINii MOPSAAOK CIIEKTPA JUIS JKENTOM JIMHUKM HATPHsI C JUIMHOW BOJI-
Hbl A=589 HM, eciu nocTosiHHasE AUPpakIHOHHOW pemeTkn d=2MkM. CKOJIBKO BCEro MakCHMYMOB
naet s1a pemterka? [lox kakum yriaom ¢ HaOmromaeTcs nocaennuit makcumym? OtBert: 3; 7; 62°,
3ananue 21. JIBa monspu3aropa pacrojOXKEeHbl TaK, YTO YroJd MEXIy HX IUIOCKOCTSIMHU
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nponyckanus paBeH 25°. OHpeeuTh, BO CKOIBKO Pa3 YMEHBIIHTCS HHTCHCHBHOCTh CTECTBEHHOTO
CBETa TpU MPOXOXKJeHUM: 1) yepe3 omuH (TMEPBBIA) MOISIpU3aTop, 2) yepe3 oba MOJIpU3aTOopa.
Koaddurnment nornomenust ceeta B mossspusarope pase 0,08. Otser: 2,17; 2,88.

3apanme 22. Yepnoe teno mmeer temneparypy 3 kK. Ilpu oxnakaeHuu Tena JIMHA BOJHBI,
NPUXOJAIIASACS HAa MAaKCUMyM H3JIy4aTeJbHOM CIIOCOOHOCTH, M3MEHMIach Ha 8 MkM. Jlo Kakoif
Temneparypsl oxyaaumiocs Teno? Oteer: 323K.

3aganme 23. Y3Kuil My40K MOHOXPOMAaTHUYECKOI'O PEHTT€HOBCKOIO M3JIyY€HUs IMajaeT Ha pac-
cenBarollee BeuecTBo. [Ipu 3ToM ajiMHA BOJIHBI M3JIYYEHUS, PACCEIHHOTO MOJ yIilaMHu 60° u 120°,
OTJIIMYAIOTCS APYr OT Apyra B 2 pa3za. Cuuras, 4TO paccesHUe IMPOUCXOAUT Ha CBOOOHBIX 3JIEKTPO-
Hax, HalTH JUIMHY BOJIHBI Najatouiero usinydenus. Oteet: 1,2 nm.

3aganme 24. Kpachas rpannma Qorodaddexra nams HEKOTOpPOro meTaiia paBHa 275 HM.
Haiitu: 1) paboty BbIXoAa 3JIEKTpPOHA M3 3TOr0 META/UIA, 2) MAaKCUMAaJIbHYIO CKOPOCTb AJIEKTPOHOB,
BBIPBIBAEMBIX U3 3TOr0 METajljla CBETOM C JUIMHOM BoaH 180 HM, 3) MakCUMalbHYIO KMHETHYECKYIO
SHEPTHIO ITHX AJIEKTPOHOB. OTBET: 4,525B; 9,1-105 m/c; 2,383B.

3aganme 25. DnexTpoH ob6nanaer kuHeTndyeckod sHeprueil 30 sB. Onpenenuts nedpoiines-
CKYIO JUIMHY BOJIHBI 3JIEKTpOHA. BO CKOJBKO pa3 M3MEHUTCS 3Ta JJIMHA BOJIHBI, €CIIM KMHETUYEeCKas
sHeprust yMenbmntces Ha 20%? OtBer: 2,2-10'1 Mm; 1,12,

3aganue 26. [Ipu MBMKEHUU YaCTHUIBI BIIOJB OCH X CKOPOCTH €€ MOKET OBITh OIpelesieHa C
TOYHOCTBIO (omMOKoif) 0 1 cm/c. HaliTu HeonpeneneHHOCTh KOOPAMHATBI, €CITU YaCTHIIEH SBISETCS:
1) aekTpoH, 2) mpoburka maccoii 0,1r. Otser: 0,01m; 10%m.

3apanme 27. Yactuia HaxouTCsl B OECKOHEYHO ITyOOKOM OJJTHOMEPHOM MOTEHIMAIbHON nMest
MUHUMAaJbHYIO SHepruto. KakoBa BeposATHOCTH OOHApYKEHUS YacTULBl B cpenHel TpeTu siMbl? OT-
Bet: 0,609.

3aganue 28. OnpenenuTh JITMHY BOJHBI, COOTBETCTBYIOIIYIO TPEThel TMHUN cepun bambpmepa:
1) B cniektpe n3nyueHnn Boj1oposia, 2) B cnexkrpe uznyuenus nona reaust. Otet: 434um, 109uM.

3aganue 29. Onpenenure Nepuo Moaypaciana U HaYaIbHYI0 aKTHBHOCTb BUCMYTa 5B , €CITH
. 1
M3BECTHO, YTO BUCMYT Maccot M = 1 r, BeiOpackiBaet 4,58-10 > S —yactun 3a 1 cekynay. Bo ckonbko

pa3 U3MEHUTCA aKTUBHOCTH 3a Mecal? OTBeT: 5 cyTok; 64 paza.
3aganue 30. Snpo Oepwnms-7 f-paguoakTuBHO 1Mo cxeme K-3axBara. 3amucarh peaknmro. Ka-
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KHE YaCTHUIIBI TIPH 3TOM 00pa3oBajiuch?

3apanue 31. Beraucnuth B a.e.M. Maccy sjpa *°C, y KOTOPOro SHEPTHsl CBSI3U Ha OJUH HYKJIOH
paBHO 6,04 MaB. Otser: 10,0135 a.e.m.

3ananue 32. CoyiHeUHAas MOCTOSTHHAS JIJIs1 3eMJIH (SHEPTHS COJTHEYHOTO U3JTYYCHHS, TaIar0IIero
B CIMHMIIy BPEMEHHM Ha CIMHMILYy IUIOMIAJXA B NEPICHAMKYJISIPHOM HampaBieHuu) paBHa 1370
[[)K/CMZ. Onupasich Ha 3Ty BETUYHHY, HAIUTE, CKOJIBKO MO0 Macce BOJAOPO/Ia BBIFOPAET €XKECEKYHIHO
BHYTPH COJIHIIA, €CJIA U3BECTHO, YTO MCTOUYHUKOM DHEPTUM COJIHIIA SIBJSETCS CUHTE3 YETBIpEX sIep
BOJIOpOAa ¢ oOpa3oBaHueM sijpa reaus-4. Oreet: 630 MIIH.T/C.

Bnaners

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

— METOJIaMH TIPOBEACHMS (PH3H-
YeCKMX M3MEpPEHUH, pacuera Be-
JIUYHH, aHAJTN3a TTOJTYIeHHBIX
JAHHBIX W HaBBIKAMU TUIAHUPO-
BaHUS UCCJICIOBATEIILCKOTO TIPO-
ecca.

IIpumepHbIii IEpevYeHb BONPOCOB U 321aHUH 110 JIAa00PATOPHBIM padoTam
1 cemecTp

Ne 1 «IIpumeHeHNE 3aKOHOB COXPaHEHMS ISl OIIPENIEIIEHHS CKOPOCTH TI0JIETA ITYJIHY

1. IlpuBeaute mpuMepsl CHJI, NAIOLIUX pa3Hble BUblI MOTEHIMAIBbHON sHepruu. Kakue U3 Hux npu-
CYTCTBYIOT B JlaHHOM paboTe? M300pazure cxeMmy 3KCIEPHUMEHTAIbHOW YCTAHOBKH M YKa)KUTE Ha
Hel CUJIbI, ICHCTBYIOLINE HAa BCE TEJA, BXOJAIINE B CUCTEMY, B KXKIbIi MOMEHT BPEMEHH.

2. Kakue BenMMUMHBI MMEIU KUHETHUYECKAs M IMMOTCHLMAJIbHAA SHECPIUst CUCTCMbIL <<HYJ'I$I+M8.$ITHI/IK)) B

pa3nuYHbIE MOMEHTHI ombITa? [IpencraBeTe cXeMy M3MEHEHHSI KWHETUYECKOW WM IMOTSHITUATBHON
SHEPTUU CHCTEMBI.

3. Jlms kakuX MOMEHTOB BPEMCHH B JaHHOM JKCIIEPUMEHTE MOXKHO NMPUMEHSTH 3aKOH COXPaHEHUS
MEXaHHYECKOH! PHEPIUH, a JIJIs KaKUX Helb3s U moueMy? Cxema.

4. Jlnsg KakuX MOMEHTOB BPEMEHH B JJAHHOM 3KCIIEPUMEHTE MOXKHO NMPHMEHSTH 3aKOH COXPAaHCHUS
UMITYJIbCA, a TSl KaKUX Heb3s U mouemy? Cxema

5. HMcnons3ys 3aKOHBI COXpaHEHHsI MOTyInTe (HOPMYITY JIJIs pacueTa CKOPOCTH TOJIeTa IYJIH B JIaH-
HO pabore.

6. Kak npomsBoautcst 00paboTKa SKCIIEPUMEHTAIBHBIX IAHHBIX B JaHHOW pabdote. Kak onpenensercs
JIOBEPUTENbHBIN WHTEPBANl CKOPOCTH U CPEAHSS KBaJpaTHUeCKas MOTPEUTHOCTh OTKJIOHEHHUS Ma-
SITHUKA?
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Ne 4 ((I/ICCJ'IGI[OBaHI/Ie BpamaTCJIbHOI0 ABMXXCHUSA TBEPAOT'O TEIa BOKPYT HeHO,Z[BH)I(HOﬁ ocHu»

1.

2.

KakoB xapakTep 3aBUCUMOCTH MOMEHTAa UHEPLIMU OT PAaCCTOSIHUS, HA KOTOPOM HAXOJUTCS TEJIO OT
ocu BpameHnus? B nanHoii padore. [TocTpoiite rpaduk 3Toi 3aBUCHMOCTH.

Kak sxcnepuMeHTaIbHO OnpeensieTcss MOMEHT HHEPILIMHU Tejla B JaHHOH JabopaTopHoii pabote?
Kakue 3akoHBI COXpaHEHUs! IPUMEHSIIOTCS AJis BbIBOAA pacueTHbIX Gopmyn? [Tomyuute hopmyny
JUIsl pacueTa MOMEHTA MHEPLIUY MasiTHUKA.

KakoBa 3aBUCHMOCTH YIJIOBOTO YCKOpPEHUS Tela OT MOMEHTa MPUIIOKEHHBIX K HEMY CHUJI U MO-
MeHTa uHepuuu tena? Iloctpoiite rpaguk JaHHOM 3aBUCUMOCTHU

Kak na mastHuke OGepOeka MOTyT OBITh ONpeAeNieHbl YII0BOE YCKOPEHHE, MOMEHT JEHCTBYIO-
IIMX CHJI U MOMEHT UHepuuu?

Kak B maHHO# paboTe paccuuThIBAE€TCS MOTPEIIHOCTH ONpEAENICHUSI MOMEHTA WHEPLIUU Tela OT-
HOCHUTEJIBHO ITPOU3BOJIBHON OCH BpallleHUs?

[TpomeMoHCTpUpPYHTE BO3MOKHOCTh IpuMeHeHus cpenbl Microsoft Excel (wnmm mpyroii cpejb)
JUTst 00pabOTKH SKCTIEPUMEHTAIBHBIX TaHHBIX.

Ne 5 «Onpenenenne xapakTepUCTHK 3aTyXaIOMUX KOJIeOaHU (U3MUECKOTO MasiTHUKAY

1.

2.
3.

[Touemy koneGaHMs MasTHHUKA B JaHHOW paboTe OyAyT 3aTyXarolUMH, 1aXe MPU BBHIKIIOUEHHOM
AIIEKTpOMarHuTe?

3anuIuTe ypaBHEHU 3aTyXaloMX U He3aTyXaloluX KoeOaHni, CpaBHUTE HX.

Kak ammuntyna 3aryxaronmx KojieOaHuil 3aBUCUT OT BPEMEHH U OT YncIa KoJeOaHuii?

KakoB ¢u3uueckuil cMbICI BETMUMH NMPUMEHUTENIBHO K JIaHHOM paboTe: HavajabHas aMILTUTYAA
KoJieOaHuM, HayasibHas ¢aza KoyieOaHUM, KpyroBasl 4acToTa KojaebaHuil, mepuoj Koinebanuii, Ko-
3G GUIMEHT 3aTyXaHUs, BpeMs pelakcaliu, JIorapuGMUYeckuil IeKpeMeHT 3aTyXaHus, 100poT-
HocTh. Kak oHM MeHstoTcs ¢ poctom U?

Kak MeHsI0TCS XapakTepUCTHKM 3aTyXalolMX KoJieOaHWM HadajbHasg aMIUINTyJa KoJjeOaHUil,
HavanpHas (aza KojeOaHUU, Kpyropas yacToTa KoseOaHUH, mepuoj kosnebaHuil, koddduuneHt
3aTyxaHMs, BpeMs pelakcaliu, JIOTapu(pMHUUYECKHi NeKpeMEeHT 3aTyXaHus, JOOPOTHOCTb €CIH
OJIMH U3 MTapaMeTPOB JaHHOTO (uzndeckoro mastHuka: |, m, L, K yBenuuurcst (JinbG0 yMEHBIINT-
cs1) Ipu (PUKCUPOBAHHBIX 3HAYEHUSAX OCTABIIMXCS?

Jlst wero, B manHO#M pabote, rpaduku CTPOAT B Jorapudmudeckommaciirade?
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7.

[TpomeMOHCTpUPYHTE BO3MOKHOCTD TpuMeHeHus cpebl Microsoft Excel (wim mpyroii cpeibr) aist
00pabOTKH IKCTIEPUMEHTAIBHBIX JTAHHBIX.

Ne 11 «M3ydyeHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

1.

2.

w

KakoBo pacnpenenenue apodu mo siueiikam Ha nocke ['anbrona? Kakoe pacnpezeneHue aHano-
ruyHO JaHHOMY B MKT?

KakoBo pacnpeneneHue 3JIeKTPOHOB IO MOIYJIIO CKOPOCTH B JaHHOH padore? YTo mpoucxoauT
NpY M3MEHCHUH HAPSHKCHUsI HaKasia?

Kakue crarucrndyeckue MeTo/1bl IPUMEHSIOTCS B JaHHOH pabore?

[IponemoHcTpUpyiiTe BO3MOKHOCTh NpuMeHeHus cpeabl Microsoft Excel (wimm mpyroii cpenbr)
JU1s1 00pabOTKU SKCIIEPUMEHTAIIBHBIX TaHHBIX.

Ne 14 «Onpenenenue nokasarens aauadaTel MeTooM Kiemana u Jlesopmar

1. OOBsgcHHUTE X0/ SKCIIEPUMEHTA U PE3yIbTaThl pacyeTa.

2. HazoBuTe mporieccsl, MPOUCXOISIINE C Ta30M, B X0J/I€ IKCIIEPUMEHTa U U300pa3uTe ux rpapude-
CKH.

3. 3anmmmTe ypaBHEHHMS IS BEIBOIA (POPMYIIBI IIOKA3aTeNsl aanadaThl.

4. TlpomeMOHCTpUpPYHTE BO3MOKHOCTH mpuMeHeHus cpenbl Microsoft Excel (wnmm mpyroii cpenbr)
11t 00pabOTKU IKCIIEPUMEHTAIBHBIX TaHHBIX.

5. Kak B 1aHHO# paboTe MUHUMH3HPYETCS MIOTPEITHOCTD AKCIIEPUMEHTAILHBIX JaHHBIX ?

2 cemecTp

No 21 «MccnenoBanue 3€KTPOCTATHYECKOTO MOJIA C ITOMOIIBIO 30HIa»

1.

2.

Yro Takoe HaNpsHKEHHOCTb 3JekTpuueckoro nois? Kak rpadudecku mpenctaBuTh pacrpenaese-
HUE HaNPsSHKEHHOCTH B Pa3HBIX TOUKAX AJIEKTPUUYECKOrO MoJis B JaHHOU paboTte?

Uro Takoe moTeHUMaN 3jieKkTpocTaTnueckoro nona? Kak rpaduyecku mpeactaBuUTh pacmpesene-
HUE TIOTEHI[MANa B Pa3HbIX TOYKAX 3JEKTPUUECKOTO MO B TaHHOM padboTe?

UYemy paBHa paboTa Mo MepeMelIeHUI0 3apsaaa BJOIb SKBUMOTEHIIMAIBLHON MOBEPXHOCTH U 1O 3a-
MKHYTOMY KOHTYPY, OTpPaHHYEHHOMY y4YacTKaMH CHJIOBBIX M DKBHUIOTEHIMATBHBIX JMHUI? BEI-
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YUCIUTE PadOTY MO MEPEMEIIEHUIO 3aps/ia 110 3aJlaHHON TPACKTOPHH.
4. Kak U3MEHMUTCS KapTHHA CHJIOBBIX U SKBUIIOTEHLIUAIbHBIX JIMHUM IPU YBEINYEHUH (YMEHbBILIEHUN)
HAIPSDKEHHOCTH MEXY 3JIEKTpoJaMu?

Ne 24 «Pacmmpenue npenena usMepeHus: aMiepMeTpa NOCTOSHHOIO TOKa

1. KaxoB npuHUUI JEHCTBUS 3JIEKTPOU3IMEPUTEIBHBIX MPUOOPOB MAarHUTOZIEKTPUUECKOTO U AJIEK-
TPOMAarHUTHOTO THUIA, TPUMEHSEMBI B IaHHOU paboTe?

2. Yrto Ha3bIBAIOT TOKOM ITOJIHOTO OTKJIOHEHHS M HAINPSDKEHHEM ITOJIHOTO OTKIOHEHHS dJIEKTPOU3Me-
puTenbpHOro npudopa?

3. Kakum 00pa3oM BKIIIOYAIOT aMIIEPMETP U BOJIBTMETP B SJEKTPUUECKYIO IIETIh I U3MEPEHHS TOKa
u HanpspkeHuss? [IpoaeMOHCTpUpyHTE HABBIKM BKJIIOUEHHUS 3TUX HPUOOPOB B 3IEKTPUUYECKYIO
LEIIb.

4. Yro takoe mwyHT? [[nsg dero u kak oH ucnoinb3yercs? IlponeMoHcTpupyiiTe NCIOIB30BAHUE LITYH-
Ta.

5. UYrto takoe no6aBouHOe compoTuBieHue? s yero u kak oHo ucnonb3yerca? [IponeMoHCTpupyii-
T€ MCIOJIb30BaHME JJ00aBOYHOTO COTPOTUBIICHUSI.

[TpomeMOHCTpUPYHTE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wmm mpyroii cpejibr) asist
00pabOTKHU IKCIIEPUMEHTATBHBIX JTAHHBIX.

7. Kak B 1anHOi pab0oTe MUHUMHU3HUPYETCS MOTPEIIHOCTh SKCIIEPUMEHTABHBIX JAHHBIX?

o

Ne 28 «Ompenenenue MHAYKTUBHOCTH KaTyIIKM MU MAarHUTHOW MPOHHUIIAEMOCTH (heppoOMarHUTHOTO

TEena»

1. Kaxkue nmpubopbl IPUMEHSIUCH B TaHHOW paboTe JUIsl OmpeAeus mapaMeTpoB MOCTOSHHOTO U Tie-
PEMEHHOTr0 TOKa?

2. Tlonmyuute hopmyny Ansi pacyeTa MOJHOTO COMPOTUBIICHHS LIEMU MEPEMEHHOTO TOKA, UCIIOJIb3ye-
MOH B JaHHOU paboTe (WK MPEeICTaBICHHON IIPero/iaBaTeieM).

3. Kak ompezgensnach MHAYKTHUBHOCTh KaTyIIKU B JaHHON pabore? Kakum eme crmocobomM MOXKHO
OIpECACIINTD I/IHI[yKTI/IBHOCTB?

4. TlpomeMoOHCTpHpYHTE BO3MOKHOCTh puMeHeHust cpeabl Microsoft Excel (wm npyroii cpenbr) ast

00pabOTKHU IKCIIEPUMEHTATBHBIX JTaHHBIX.
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Ne 32 «Onpenenenne paanyca KpUBH3HBI JIMH3BI U MOJIOCHI TIPOMYCKAHUS CBETOMUIBTPA C TTOMOIIBIO
koJsiery Herotonay
1. Kak o0bsicHseTCs mosBiacHue koer HeroToHa?
2. Tlomyuute popmysbsl Al pacueTa pagrnycoB TEMHBIX U CBETJIBIX KoJiel] HproToHa.
3. Tlomyuure hopmymy i ONpeeIICHUs Painyca KPUBU3HBI JIMH3HIL.
4. Kak B 1aHHOI pab0oTe MUHUMU3HPYETCS MOTPEIIHOCTh SKCIIEPUMEHTABHBIX JAHHBIX?

Ne 34 «Onpenenenue AIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK TUGPAKITUOHHON PELISTKN
1. KaxoBwI mapameTpsl U XapaKTEPUCTHKU AUPPAKIIHOHHOW PEIICTKH, IPUMEHIECMON B SKCIIEPUMEH-
Te?
2. Tlomyuute Gopmyiy ajisi ONpEaeIICHUs UTHHBI CBETOBOM BOJHBI IMPU AUPPAKINK HA TU(PPAKIIHOH-
HOM penieTKe.
3. KakoBo mpakthyeckoe MpUMEHEHHE TU(PAKITUOHHBIX PEIIECTOK?
4. Kak B 1aHHOI paboTe MUHUMH3UPYETCS MOTPEIIHOCTh IKCIIEPUMEHTAIBHBIX JTaHHBIX ?

Ne 35 «Onpenenenne KOHIEHTPALUU PaCTBOPOB caxapa U MOCTOSHHOM BpaILCHUS»
1. Ha ocHoBe kakoro siBI€HHS OINpeAeNseTcss KOHIEHTpalusl pacTBopa caxapa B JaHHOM JKCIEpH-
MeHTE?
2. TlosicHUTE YyCTPOWCTBO M MPUHIIMIT ACUCTBUS MPU3MbI Hukomst
3. TlosicHUTE yCTPONUCTBO M MPUHIIMIT AEUCTBUS MTOJYyTEHEBOIO caxapuMeTpa
4. Kak B 1aHHOI pab0Te MUHUMHU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JaHHbBIX?

3 cemecTp

Ne 36 «CHsiTHE BONBTAMIIEPHBIX XapaKTEPUCTUK (OTORIEMEHTA U ONPEEeNIEHNEe ero YyBCTBUTEIbHO-
CTH»

1. [IpoananuzupyiiTe noiay4yeHHble B 1abopaTopHOil padote BAX

2. Kak onpenensercsa nocrosHHas [1naHka B JaHHOM 3KcriepuMeHTe?

3. Kak B marHO#1 paboTe MUHIMU3HPYETCS MOTPENTHOCTh SKCIIEPUMEHTAIBHBIX JAHHBIX?
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4. Kak B 1aHHO# pabOTe pacCUYUTHIBACTCS MOTPEITHOCTD ONpeAesieHus mocTossHHOM [Tnanka?
5. TlponemoHcTpuUpyiiTEe BO3MOXKHOCTH IpuMeHeHust cpenbl Microsoft Excel (wim npyroii cpebr) st
00pabOTKH IKCIIEPUMEHTATbHBIX IAHHBIX.

Ne 41 «HccnenoBanue BO30YKIEHUS aTOMOB raza»

1. OObsicHUTE NPUHLIKII ONIpEAEIEHUS BO30YXKIEHHBIX COCTOSHUN aTOMOB T'a3a B dKCIIEpUMEHTE?

2. TlosicHuTe NPUHLMIT PAOOTHI IEKTPOHHOM JIaMIIbI

3. B xakom nmama3oHe 3JIEKTPOMArHMTHBIX BOJH JISKUAT M3Iy4eHHE BO30YKIEHHBIX aTOMOB IapoOB
pPTyTH U 11o4emy?

4. Kak B JaHHOM 3KCIIEpUMEHTE OIpeeseTcsl 001acTh JIOKAIU3ALUK 3JIEKTPOHA U KaK MOJyYEHHbIE
JIAHHBIE COTJIACYIOTCS C TEOPETUYECKUMHU ITPEANOChIIKaMU?

Ne 42 «OmpeneneHue riiaBHBIX KBAHTOBBIX YHCEI BO30YKICHHBIX COCTOSIHUI aTOMa BOJIOPOIar»

1. TlosicHuTe yCTPOMCTBO M MPUHLUI pabOTHI CIIEKTPOCKOIIA, UCIIOJIB3YEMOI0 B JTaHHOU padoTe

2. Tlomyuute opmyny Ui ONpENeNUHHS TJIABHBIX KBAHTOBBIX YHMCENT BO30YKICHHBIX COCTOSHUIM
aToMa BOJIOPOJIA U JIPYTHX BOJOPOIONIOJOOHBIX aTOMOB

3. Uto Ha3pIBaeTCs rpalyipOBOYHBIM IpapuKom?

4. TlpomeMOHCTpUpPYHTE BO3MOKHOCTh IpuMeHeHus cpebl Microsoft Excel (wmm npyroii cpebr) aist
00pabOTKH AKCTIEPUMEHTABHBIX JaHHBIX

Ne 51 «M3yuenune 3akoOHOMEpPHOCTEN Gi-pacranar»

1. Yro Takoe akTHUBHOCTh PaJHOAKTUBHOIO AJIEMEHTA, €€ BBIUNCICHUE U €AMHUIIBI U3MEPEHMUSL.

2. B uewm cocrout 3akoH [ eiirepa - Herrona?

3. Kak onieHuTH 3HEPTHIO 0 - YACTHIIBI?

4. VYcrpoiicTBo M pUHIMUI paboThl cueTyrka [ eiirepa-Mrosuiepa.

5. TlpoaemMoHCTpUpYITE BO3MOXKHOCTD IpuMeHeHus cpenbl Microsoft Excel (wmm mpyroii cpeibr) st
00pabOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX

Ne 53 «Ormnpenenenne MakCUManbHOM SHEPrUM P-yacTULl U MJIEHTU(DUKALUS PaJHOAKTUBHBIX Ipera-
paToB»
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CrpyKTypHBIH 371€- [Inanupyemble pe3yibTaThl 00y-

MEHT OueHouHbIe CpeiCcTBa
YCHUS
KOMITCTCHIIHH
1. Kakue u3BeCTHBI pa3HOBHIHOCTH OeTa-pacnaia? Kakas U3 HUX HCCIeIyeTcsl B TaHHOM 3KCIIePH-
MeHTe?
2. B kakux amana3zoHax HaXOJATCs TIEPUOIBI TIOTypacaia U SHEpruH OeTa- pacmajia MpUpOTHBIX
PaIUOHYKIIUIOB?

w

KakoBbI OCHOBHBIE OCOOCHHOCTH B3aMOJICUCTBHUS OeTa-4acTHI] C BELIECTBOM?
4. TlpomeMOHCTpHUpPYITE BO3MOKHOCTH IpuMeHeHus cpenbl Microsoft Excel (wimu npyroi cpens) s
00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[TpomexxyrouHasi aTtecTaius 1Mo AuCHUIUIMHE «DU3KKa» BKIOYAET TEOPETUYESCKHE BO-
IPOCHI, MO3BOJISAIONINE OIEHUTh YPOBEHb YCBOCHHUS OOYYAIOUIMMKCS 3HAHHH, ¥ MPAKTUYCCKUC
3aJIaHUs, BBISBIISIONINE CTEIICHb CHOPMUPOBAHHOCTH YMEHHH U BIIAJICHHUH, TPOBOJUTCS B (hopMe
sk3ameHa (2 cemectp) u B popme 3auera (1 u 3 cemectp).

DK3aMeH 1O JaHHOW MUCHUIUIMHE TPOBOIMTCS B YCTHOH (OopMe MO SK3aMEHAIMOHHBIM
OusieTaM, KaX/Iplii M3 KOTOPBIX BKJIIOYACT 2 TEOPETHUYCCKHX BOIMPOCA M OJHO MPAKTHYECKOE 3a-
naHue (3amaqy).

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA.

— Ha OLICHKY «OTJIHYHO» (5 0ayioB) — 0OydJaromMiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMAaTUYECKOE U IITy0OKoe 3HaHHue y4yeo-
HOTO MaTepualia, CBOOOIHO BBINOJIHSAET MPAKTHUECKUE 3alaHUsl, CBOOOJIHO ONEpUPYET 3HAHMUS-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIIIEHHON CI0KHOCTH.

— Ha OLIEHKY «Xopomio» (4 6amra) — o0yJaromuiicss TEMOHCTPUPYET CPEIHHIN YpPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETCHIIUNA: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOMYCKAIOTCS HE-
3HAYUTEIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYJHECHUS MPH AaHATUTUYECKUX OMNEpaIusax, nepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OILICHKY «YAO0BJETBOPUTEILHOY» (3 Oaia) — 00yJaromuicss AeMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHIINI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI TOMyCKa-
IOTCSI OIIMOKH, TIPOSIBIISICTCS OTCYTCTBHE OTACIBHBIX 3HAHWI, YMEHUH, HABBIKOB, 00yUJaOLIHICS
UCIBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHHS MPH ONEPUPOBAHUM 3HAHUSMU U YMEHUSMHU MPU HX
NepeHOCce Ha HOBBIE CUTYAITHH.

— Ha OLIEHKY «HEeYIO0BJIETBOPUTEIbHO» (2 Oanna) — oOydaromuics JeMOHCTPUPYET 3Ha-
Hus He O6oree 20% TeopeTHUecKoro Marepuana, JOMYyCKaeT CYIIECTBEHHBIE OITMOKH, HE MOXKET
MOKAa3aTh MHTEIUIEKTyalbHbIe HABBIKU PEIICHHs MMPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYyIOBJIETBOPUTEJbHO» (1 Oay) — oOyuaromuiics HE MOXET MOKa3aTh
3HaHMS HAa YPOBHE BOCIPOM3BEICHUS U OOBSCHEHHsS] MHPOPMAIMH, HE MOXKET MOKa3aTh WHTE-
JICKTyaJIbHBIC HABBIKK PEIICHUS MPOCTHIX 3a/1a4.

3ayer oOydaromryecs IMOJy4alOT B Pe3yJbTaTe BBITIOJTHEHUS BCEX BHUJIOB PadOT, TMpemy-
CMOTpeHHBIX B 1 U 3 cemecTpax M3ydeHHs JaHHOW AUCUUIUIMHBL. B ciydae HEBBIMOIHEHHUs, 3a-
YeT IPOBOIUTCS B (hopMe cobeceToBaHHs IO BOIPOCAM COTIIACHO TEPEYHIO BOIIPOCOB K 3aUeTy.

Ilokazamenu u Kpumepuu oyeHueanus 3auema:

- Ha OIICHKY «3a4TE€HO» OOYydaloUMiics JIEMOHCTPUPYET YPOBEHb, HE HU)KE MOPOroBOrO,
c(OpMHUPOBAHHOCTH KOMIIETEHIIUI: B XO0J/i€ KOHTPOJIbHBIX MEPONPUSTUNH MOTYT JOIYCKaThCs
OLIMOKH, MOXKET MPOSBIATHCS OTCYTCTBHE OT/EIbHBIX 3HAHWH, YMEHH, HABBIKOB, 00Y4atO -
CSl MOT'YT HMCIIBITHIBAET 3HAUUTEIbHBIE 3aTPYAHEHUS IIPU ONEPUPOBAHUU 3HAHUSIMH U YMEHUSIMU
IIPU UX NIEPEHOCE HA HOBBIE CUTYAllUH.

- Ha OLICHKY «HE 3a4TCHO» 00YYaroLIUIiCsl He MOXKET MOKa3aTh 3HAHUS Ha IOPOTOBOM ypo-
BEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHMMH, T.€. 00y4YaromUNCs He TOKa3bIBaeT 3HAaHHUE OCHOBHOT'O
MaTepuana B o0beMe, He0OXOAUMOM JUIsl TIpeacToAlIel TpodeccnoHaNbHON 1eATeIbHOCTH; HE
CHOCO0EH apryMEHTHUPOBAHHO M IMOCIIEI0BATEIbHO M3Jararh, JOMYCKaeT rpyOble OIMOKH B OT-
BETax; HE MOXKET M0Ka3aTh UHTEJUIEKTyalbHbIE HABBIKM PEIEHUs MPOCTHIX 3a/ad. HE MOATBEp-
JKIAET OCBOCHUE KOMIIETCHIUH, IIPEyCMOTPEHHBIX IIPOTPAMMOM.



8 YueoHo-MeTonn4eckoe U HHGOPMALHOHHOE o0ecreyeHrne TUCHHIITHHBI

a) OcHoBHas JqUTEpPaTypa:

1. Jemumuenko, B.M. ®uszuka [Dnexrponnsiii pecypc] : yueonuk / B.M. Jlemumuenko,
N.B. lemuauenko. — 6-e u3z., nepepad. u non. — M.: THOPA-M, 2016. — 581 c. — Pexum no-
cryna: http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Kyznenos, C.1. ®usuka: Mexannka. Mexannueckue kojaeOaHus M BOJTHBI. MoJeKyIsp-
Has pusuka. TepmoaumHamuka [DnekTpoHHbIH pecypc] : YueOHnoe nocodue / C.U. Ky3nenos. - 4-
€ u3M., uctp. u gon. - M.: By3osckuii yue6nuk: HULL UHOPA-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
Y BOJIHBI [ DNIeKTpoHHBIHN pecypc] : Yuebnoe nocodue / C.U. Ky3Henos. - 4-e us., ucnp. u J101. -
M.: ByzoBckuit yueOnuk: HUI[ HMHOPA-M, 2015. - 231 c¢. — Pexum jgoctyrma:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3ueuos, C.11. ®usuka. BonHosas ontuka. KBaHtoBas npupoga uzinydeHus. DiieMeH-
Thl aTOMHOM | siiepHOM Qu3uku [DnekTpoHHsblil pecype] : Yueb. moc. / C.U. Ky3nenos, A.M.
Jlupgep - 3-e uzn., nepepad. u gorm. - M.: By3os. yue6.: HUI] MH®OPA-M, 2015 - 212 c. — Pexxum
nocrymna: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

0) lono/IHUTeILHAS JIUTEPaTypa:

1. Uponos, N.E. 3agaun no o6meit dpusuke [Tekcr] : yueb. mocodue / N.E. Upoaos. — 12-¢
usn., crep. — CII6.: Jlanp, 2007. — 416 c.: wn. — (YueOHuku nans By30B. CrernuanbHas
aureparypa). — ISBN 978-5-8114-0319-6.

2. Yepros, A.I'. 3amaunuk no ¢usuke [Tekcr] : yue6. mocobue / A.I'. Yepros, A.A.
BopobOneB. — 8-e uzn., mepepad. u gon. — M. : ®usmatinut, 2008. — 640 c.: un. — ISBN 9875-
94052-145-2.

3. Pemenue 3anau no kypey oouieit ¢puzuxu [Teker]: yue6. mocobue / [H.M Poraues, I'.1O.
bananguna, W.I1. 3aBepmuuckuii u ap.]; moxa pea. H.M. PoraueBa. — 2-e usn., ucnp. — CII6.:
Jlans, 2008. — 304 c.: un. — (Yuebuuku amns By3oB. CrenuanbHas TUTEpaTypa)

4. CrpaBouHuk no ¢gusuke. @opmyiibl, TabauLpl, cxeMmsl. [Tekcr] : mep. ¢ HeM. / mof pen.
X. Hlrekepa, nox pen. K. B. Cmupnosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : uin., rpad.,
TalJI.

B) MeroauvecKkue yKa3aHUs:

1. Mexanuka. MonekymnsipHas QU3MKa M TepMOAMHAMUKA [Teker] : JaOOpaTOpPHBII
npaktukyMm no gusuke / E.H. Actanos [u ap.]; moxa pen. FO.I1. Koukuna. — Maraurtoropcek: 1U3a-
BO Marauroropck. roc. Texs. yu-ta uM. I'.11. Hocosa, 2011. — 103 c.

2. Dnekrpoctatuka. [TocTosHHBIN TOK [Tekcr] : JlabopaTopHBIA MPaKkTHUKYM 1O (usmke /
M.B. Beuepkun [u ap.]. — Marauroropck: U3a-so Marautoropck. roc. TexH. yH-Ta uMm. ..
Hocosa, 2011. — 60 c.

3. DnextpomaraetusMm. Ontuka [Tekcr] : JaOOPaTOPHBIM MPAKTUKYM IO AUCLUILUIMHE
«Dusuka» sl CTYACHTOB Bcex crnenuanbHocTed / M.b. Apkynuc [u ap.]. — MarHuroropck:
'OV BIIO «MI'TVY», 2009. — 102 c.

4. CaBuenko, FO.M. TIlepemenHbIi TOK [DNEKTpOHHBIA pecypc] : 1abOpaTOPHBIMA
npaktukym / FO.M. Capuenko, O.H. BocrpoxnyroBa, H.MI. MumeneBa ; MITY. —
Maruutoropck : MI'TY, 2018. — 1 anekrpon. Onrt. luck (CD-ROM). — ISBN 978-5-9967-1151-
2.

5.0u3mnka aroma, TBEpAOro Tena, sApa: MHCTPYKLUS MO BBHIMOJIHEHHIO Ja0OpaTOPHBIX
pabot no ¢usmKe A CTyAeHTOB Beex cnernuanbHoctert / B.K. benos [u ap.]. — Marauroropck:
'OV BIIO «MI'TY», 2007. — 48 c.


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

r) Ilporpammuoe odecieuenne u HTepHer-pecypceni:

Haumenosanue 11O Ne forosopa Cpoxk aeiicTBUSA JTHLEH3UH

. J1-1227 ot 08.10.2018 11.10.2021
MS Windows 7 J1-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
Kaspersky Endpoint Se- [I-300-18 ot 21.03.2018 28.01.2020
curity s OusHeca - J1-1347-17 o1 20.12.2017 21.03.2018
CtannapTHBIN J1-1481-16 ot 25.11.2016 25.12.2017
7Zip CBOOOJTHO PACIPOCTPAHSIEMOE [0€CCPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX M HHPOPMALMOHHBbIE CIPABOYHbIE CHCTEMBbI:

1. Mexnynapoanas cmpaBouyHas cucrema «llommpen» polpred.com otpacias «ObpazoBanue,
Hayka». — URL: http://education.polpred.com/.

2. HaLII/IOHaJ'IBHaH I/IH(I)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘{eCKaSI cucreMa — Poccuiickuii HHJCKC HAYYHOT'O
mutupoBanus (PUHLY). — URL: https://elibrary.ru/project_risc.asp.

> ow

URL: http://window.edu.ru/

[TouckoBas cucrema Akanemusi Google (Google Scholar). — URL: https://scholar.google.ru/.
Hudopmanmonnas cucrema — EnuHOe OKHO JOCTyma K HMH(GOPMALMOHHBIM PecypcaM. —

9 MartepuajibHO-TeXHUYECKOe o0ecnevyeHue AU CHUILTHHBI

MaTepI/IaJ'[BHO-TCXHI/IqGCKOG obecreyeHme JUCITHUITIIIMHBI BKIIIOYACT:

Tun n Ha3BaHUE Ay UTOPHUH

OcHallieHue ayIuTopun

JlexuronHas ayauropus MynbTUMEIMIHBIE CPENCTBA XPAHEHMS, IepeAadu u
npeCcTaBIeHUs HHPOPMALIUU

Jlaboparopus «MexaHnuky, | 1. bamucTuyeckne MassTHUKU.

MoJeKkyaspHod  pusuku U | 2. MasTHuk OGepOeka.

TEPMOIUHAMUKN» 3. ®u3nyeckuil MasiTHUK.
4. Jlocka I'anpTOHA.
5. JlaGopaTopHas YCTaHOBKa JUISt HCCIIEIOBAHUS
pacnpeneneHuss TEpMO3JIEKTPOHOB [0 MOAYIIO UX CKOPOCTH.
6. JlabopaTopHass yCTaHOBKA JIsl ONpPECIICHHS TOKa3aTemei
annabatel Y metooM Kiemana u Jlezopma.
7. JlaGopatopHasi ycTaHOBKAa JUIsi TPOBEPKH  3aKOHA
BO3PAaCTaHMs DSHTPONMM B Tmporecce AUPQy3un ra3oB Ha
MO/JIEJIH TePEMENINBAHNUS IIapOB.
8.JlaboparopHast ~ ycTaHOBKa /s  TNPOBEPKHM  3aKOHOB
BO3pacTaHUs SHTPONUU B MPOIlecce TEII000OMEHa.
9.VcranoBka maboparopHas [Uis M3y4YeHHs 3aBUCHUMOCTHU
CKOpOCTH 3BYyKa OT Temneparyps! "MP-C3-M"
10.  VYcranoBka  jabopaTopHas  JUIsI  HCCIEIOBaHHS
TemioeMKocTy TBepaoro tena "MO-TET-M".
11. YcraHoBka — nmabopaTopHas JUTSt OIpeeICHUS
YHUBEpPCaIbHOM ra3oBoil noctostHHoN "M®-OI'TI-M".
12.Ctenn n1abopaTopHbIii ra30BbIE MPOLIECCHI.
13. MepuTtenbHbI HHCTPYMEHT.

JlaGopaTopus 1. JlaGoparopHas yCTaHOBKA  JUISt MCCJIEIOBAHMSI
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauToOpumn

«INEKTPUYECTBA U ONITHUKU»

AIIEKTPOCTATUYECKOTO TOJIS C TIOMOIIBIO OAMHAPHOTO 30HA.

2. YcTaHoBKa 7S IIYHTUPOBAHUS MIJLIMaAMIIEpMETpA.

3. VYcranoBka nabopaTopHas JUIst onpeeaeHus
WHIYKTUBHOCTH COJICHOUJA U MAarHUTHOMN MPOHHUIIAEMOCTH.

4. VYcraHoBka mna0oparopHas [Uisi M3y4YEHHMs pE30HaHca
HANPSDKEHUHN U ONpelelIeHUs UHIYKTUBHOCTH

5. JlabopaTopHasi yCTaHOBKA JUISI M3y4YCHHS JJIUHBI CBETOBOM
BOJIHBI M XapaKTEPUCTUK AUPPAKIIMOHHOU PEIIETKH.

6. JlaGopaTopHas yCTaHOBKa JUIs OIPEIEIICHUS paauyca
KPUBU3HBI JIMH3bl W JUIMHBI CBETOBOM BOJIHBI C IOMOIIBIO
kosuen HeroToHa.

7. JlabopaTopHasi yCTaHOBKA JJIsl ONPEAeTICHHUS KOHIIEHTPAIUU
pacTBOPOB caxapa U MOCTOSTHHOM BpAIICHHS.

8. MepurenbHbIH HHCTPYMEHT.

Jlaboparopus «Atoma, | 1. JlaGoparopHas ycCTaHOBKa Ui M3yY€HUS BHEILIHETO
TBEPJIOTO TeJa, sIpay doTtodddekra.
2. VYcraHoBKa Al M3y4Y€HHUs CIIEKTpa aromMa BOAOpoJa U
olpeieNneHus NocTossHHOM Pundepra.
3. YcranoBka nabopaTopHasl IJis OINPEICICHHsS IOTEHIMaIa
BO30Y)XJICHMS ra3a.
4. YcraHOBKa IUIsl ONpPENENICHUS UIMHBI MpoOera 4YacTHll B
BO3/yXe€.
5. MepuTenbHblii HHCTPYMEHT.
VYuyebHble ayautopun  Ans | HTepakTHBHAsA JOCKa, IPOEKTOP;
[IPOBECHUS IPaKTUYECKUX | MynbTUMEIUIHBIN IPOEKTOP, IKPAH.
3aHATUH, IPYIIOBBIX u
WH/IMBUIYaIbHBIX
KOHCYJIbTalUM, TEKYILEro

KOHTPOJII W IPOMEKYTOUYHON
aTTecTaluuu

VYueOubie ayautopuu uist | [lepconanmpHbie kommbioTepsl ¢ makerom MS  Office, ¢
BBITTOJTHEHUSI KypCOBOTO | BBIXOZIOM B IMHTepHET M C JOCTYyIOM B DIEKTPOHHYIO
NPOCKTUPOBAHUS, MOMEIICHHs | UHPOPMAIIMOHHO-00pa30BaTEIFHYIO CPEly YHUBEPCHUTETA.

TSt CaMOCTOSTENILHON

paboTHI.

[Tomemenune s xpanenus u | Ctemmaxu, cedsl Ui XpaHEHHsS y4eOHOTO O0OpYIOBaHUS.
PO HUITAKTHIECKOTO WHCTpYMEHTBI [T pEMOHTa 000PYIOBAHUSL.

00CITy’)KUBaHUS y4eOHOro

000pyTOBaHUS
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