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1 Lenu ocBOCHUS TUCIUTIIHNHBI

Llens OCBOCHMS TUCHUIUIMHBI — 3TO MOJIyYEHHE CTYACHTAMU OCHOBOIIOJIATAONINX IIPEI-
CTaBJICHHUH O (PYHIAMEHTAIBHOM CTPOSHHH MaTepuu U (GU3NUYECKUX MPUHIIMIIAX, JISKAIIUX B OC-
HOBE COBPEMEHHOH €CTECTBEHHOHAYYHOH KapTHHBI MUpPa; (HOPMHPOBAHHE y CTYIEHTOB COBpE-
MEHHOTO €CTECTBEHHO - HAYYHOTO MHPOBO33PEHUS; Pa3BUTHE HAYYHOTO MBIIUICHHS M pacIInupe-
HHE HAyYHO-TEXHHYECKOTO KPyro3opa; OBJIaJCHUE OCHOBHBIMH (PU3NYECKUMH KaTETOPHSIMH, T10-
HATHSMHA U (QyHIaMEHTAIbHBIMU (DU3NYECKUMHU 3aKOHAMU; MOJY4YEeHUE MPEACTaBIeHUNA o (yH-
JTAMEHTAIBHBIX KOHIENIMAX COBPEMEHHOTO €CTECTBO3HAHMS KaK pe3ysbTaTa HCTOPHYECKOTO
npoliecca; OBJIaJIeHUE MPUEMaMU U METO/IaMU PEIICHUs] KOHKPETHBIX 3a/1a4 U3 pa3InyHbIX 00Jia-
cTell (pU3MKM, yMEHHUS BBIICIUTH KOHKPETHOE (pr3ndecKoe copepKaHue B MPHUKIAAHBIX 337adax
Oyayei npodeccnoHaIbHOM AeATENIbHOCTH; (POPMHPOBAHNE HABBIKOB IPOBEICHHS (PH3UUECKO-
ro SKCHEPUMEHTa, IMO3BOJIONIMX WM BIIOCICACTBUU OBJIAJETh KOMILJIEKCOM KOMIICTEHIIHH,
npexycmorperHsix I'OC BO no nanpasienuto noarorosku 21.05.04 «I"opHoe nemoy.

2 MecTo THCHMILIMHBI B CTPYKTYpe 00pa3oBaTebHOIi MPOrpaMMbl MOATOTOBKH clie-
HHAJHCTA

JlucuumiimHa OTHOCUTCS K JUCHHUIUTHHAM 0a30BOTO ITUKIIA.

Hucuunnuna «®Pusuka» Oa3upyercs Ha  €CTECTBEHHOHAYYHBIX JAMCHUIIIMHAX:
MareMaruka, pu3uka, XuMus B 00bEME cpeTHel TIKOJIEI.

Hucuunnuna «duszmnka» HeobxonuMma Kak MpeaiiecTBYIOas sl U3yU4eHUs CIeAyIOINX
JUCITUTUIMH: BCE JUCIUIUIMHBI €CTECTBCHHOHAYYHOTO U MPOQECCHOHATBLHOTO ITUKJIIOB.

3 Komnerenuuu odyuamuerocsi, gopmupyembie B pe3yJibTaTe 0CBOCHUS AUCHMUILIN-
HbI M IVIAHMPYeMble Pe3yJIbTaThbl 00y4eHus

B pesynbprare ocBoeHust nucuuinHbl  «@u3nka» 00ydarolmuiics 10JKeH 001anaTh clie-
JQYIOIIMMH KOMIETCHIMSIMHU:

CrpyKTypHBII
JIEMEHT [1nanupyemble pe3yabTaTbl O0yUeHUS
KOMIIETEHIINH
OK-1 cnoco0HOCTHI0 K a0CTPAKTHOMY MbIILIEHUI0, AHAJIM3Y, CHHTE3Y
3HaTh - OCHOBHBIEC 3aKOHBI (PU3UKU B 00JIACTH MEXAHHUKH, CTATUCTUYECKON (PU3UKHU U

TEPMOJUHAMUKH, JIEKTPUUYECTBA U MarHETHU3Ma, BOJIHOBOM M KBAHTOBOW ONTH-
KM, aTOMHOW M sIIepHOM (U3UKU U (PU3MKHU TBEPAOTO Tela, TPaHUIbl PUMe-
HUMOCTH 3THUX 3aKOHOB M (DU3MUYECKYIO CYIIHOCTH SIBJICHUN M IIPOLECCOB, MPO-
UCXOJSIINUX B IPUPOJE.

YMeTh - HNPUMCHSITH (I)I/I3I/I‘{CCKI/IC 3aKOHbI H (I)H3HKO-M3.T€M8.TH‘I€CKPII>1 amnrapar i
pEe€IICHUA HE TOJBKO THUIIOBBIX, HO U 0oJiee CIIOKHBIX HCCTAaHAAPTHBIX 3a71a4 B
paMKax (bH3HKH 1 CMEKHBIX IUCLUILINH,

- HCIIOJIB30BAaTh CJIOXKHBIC q)HSquCKI/Ie MOJCIIN AJid OIMMCaHWs pealbHBIX ITPO-
OECCCOB, BLI6I/IpaTL MCTOABI UX UCCIICOOBAaHMA.

Bnaznets — MPaKTUYECKMMU HaBBIKAMH MCIIOJIb30BAHMSI 3JIEMEHTOB (PU3UYECKOTO 3KC-
NEPUMEHTA U pelIeHus PU3NUECKUX 3aJad Ha IPYTUX TUCLUIIIMHAX;

— HaBBIKAMU U METOJMKaMHU 0000IIEHHS pe3yIbTaTOB PEIICHHS 3a/1a, IKC-
IIEPUMEHTAIbHOU ACSATEIbHOCTH;

— METOJaMHU HKCIIEPUMEHTAIBHOTO UCCIIEJOBAHNUS B (PU3UKE (IITAaHUPOBAHHE,
MOCTAHOBKA U 00pabOTKa SKCIIEPUMEHTA);

—  BO3MO’KHOCTBIO MEKIMCIUIUIMHAPHOTO NPUMEHEHMSI 3aKOHOB (PU3HKH.




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI UM

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OIIK-4 roToBHOCTBIO € €CTECTBEHHOHAYUYHBIX MO3UIHI OLIEHUBATH CTPOEHUE, XHMHYECKUIt
U MHHEPAJIbHBIN COCTAaB 3¢eMHOH KOPbI, MOP(dosiorniyeckue 0COOEHHOCTH M TeHeTHYeCKue
THUIIBI MeCTOPOKIEeHN TBEepPAbIX MOJIE3HBIX HCKONMAEMBIX NMPH pellleHUH 3a4a4 MO0 pauuo-
HAJbHOMY H KOMILIEKCHOMY OCBOEHHIO Fe0peCypPCHOr0 NOTEHIUAJIA HeAp

3HaTh

— METOJIbI aHAJIN3a U MOJICITMPOBAHUSI CIIOKHBIX (PU3MYECKUX MPOIIECCOB;

— METOJIbl ¥ MOJAXOJbI K TEOPETHUYECKOMY U 3KCIIEPUMEHTAIBHOMY UCCIIEI0BA-
HUIO, IPUMEHSEMbIE B (PU3HMKE W pacnpoCTpaHsoIUecs Ha Apyrue o0JacTh
3HAHUU.

VYmMmern

— UCTIOJIb30BATh CIOXKHBIE (PU3UUECKUE MOJCIH ISl ONMCAHMS PeabHBIX PO-
LIECCOB, BHIOMPATh METOBI HCCIIEI0BAHHUS, C TIOMOIIBIO TPUOOPOB U3MEPSTH
¢bu3nvecKkne BEIIMYUHBI, TPOU3BOIUTH 00PaOOTKY IKCIIEPUMEHTAIBHBIX JIaH-
HBIX, IPOBOJUTH aHAJIU3 ITOJYYEHHBIX PE3YJILTATOB.

Brnaners

— HaBBIKaMU PabOTHI C MIMPOKUM KPYyroM (U3NIECKUX MPUOOPOB U 000PYI0-
BaHUS;

— METOJIaMH TIPOBEACHMS PU3NICCKUX U3MEPEHUH, pacueTa BEJIMUWH, aHATTN3a
MOJTYYCHHBIX JIAHHBIX U HABBIKAMU IITAHUPOBAHUS MCCIICI0BATEIBCKOTO MPO-
ecca.

4 CTpyKTYpa U coiepKaHue AUCHUILIMHBI

OO01mast TpyI0eMKOCTh TUCITUIUIHHEI cocTaBiisieT 14 3adeTHbix enuuull 504 akaj. 9acos, B

TOM 4HUCJIC:

— KoHTakTHas pabora — 312/80U akan. 4acos:

— aynurtopHas —301 akaj. 4acos;

— BHeayauTopHas — 11 akax. yacos
— camMocTosTenpHas padora — 120,6 akaj. Jacos;
— TIOJTrOTOBKA K ’K3aMeHy — 71,4 akaj. yaca.

AynuTopHas | . _ s
KOHTAaKTHas pa- | & % 2
6oTa g2 dopma TeKyIIero =
£ % 7 |Bua caMOCTOSATENb- | KOHTPOIS yCIeBa- S: ==
Pazzen/ Tema 9 | (Bakan. wacax) | & y 2R
S — g S g HOM €MOCTH U SR
o IR F R R i v 8
ol E § S 2 ¢ a paboThI IPOMEXYTOYHOH | & = ;
g9 %E = St aTTecTaluu s =
S S|l e 3 = =
B |le o 0 = Lg Q
@) =4
1. @u3uueckue oc- | 1
HOBbL MEXAHUKU
1.1.  Kunemaruka| 1 | 6 |[4/211| 4/2 | 2 |- mOAroTOBKA K Jia-|- MPOBEpPKA MHIH-
MOCTYNAaTEeNFHOTO U u OOpaTopHOMY, Ce-|BHIyallbHBIX 33]1a4
BpaIllaTeIbHOTO MHUHapCKOMY u|Ne 1-6; OK-1 -
JIBHOKCHUS MPAKTUIECKOMY - BBITIOJTHEHUE U 3YB,
1.2. Jlunamuka mo-| 1 | 6 |[4/2U| 4/2 | 2 |3aHATHIO; odopmIIeHHE J1a- OIIK-
CTYMaTeNbHOTO U 14 - BBIIIOJTHEHUE 6opaTopHbIX padoT| 4— 3yB
BpaIllaTeIbHOTO npaktuueckux pa- |[Nel,4,5,7;
JIBUOKCHUS 0ot (pemenue 3a- |- cemuHap Ne 1, 2,
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1.3. 3akonsl coxpa-| 1 | 6 |42U| 4/2 | 1 |mau); 3;
HEHUSI B MEXaHUKE 41 - CAaMOCTOATENIBHOE |- KOHTPOJIbHAS pa-
1.4. Mexannueckue| 1 | 6 |[4/21] 4/2 | 1 |u3yuenue yueOHoil |6oTta Ne 1.
KoJIeOaHusT U BOJ- " Y HaY4HOU JHTepa-
HBI TYpBI B TOM YHCIIE
1.5. PensruBuct-| 1 | 3 |2/1M| 2/1 | 1 |30€KTPOHHBIX pe-
CKasi MEXaHHKa 154 CYPCOB.
Wrtoro mo pazmeny | 1 | 27 | 18/ |18/ | 7
n | 71
2. Cmamucmuue-| 1
ckaa Quzuka u
mepmoOuHamuKa
2.1. Craructuue-| 1 | 6 [4/21| 4/ | 1 |- mOArOTOBKA K Jia-|- MPOBEpPKA MHIH-
cKkas pu3uka 21 O0opaTopHOMY, ce-|BHIyaJbHbBIX 3a/a4
2.2. Monekymnsipo-| 1 | 3 |2/1U| 2/ | 1 |MHHApcKOMY u|Ne 7-10;
KMHETHYecKasi Teo- 21 MPAKTHIECKOMY - BBITOJIHEHUE U
pus  UACATBHOTO 3aHATHIO; odopmieHue a-
rasa - BBIIIOJIHEHUE O60opaTopHBIX padoT
2.3. Tepmomuua-| 1 | 6 |3/2U| 3/ 1 |mpaktmueckux pa- [Ne 11,14, 15, 16;
MHKa 11 0ot (pemeHue 3a- |- cemuHap Ne OK-1
2.4. Tennoseie Ma- | 1 | 3 [3/14] 3/ | 1 |mav); 4,5,6; -
IIIUHBI. HpﬁMOf/i u 21 - CaMOCTOsI- |- KOHTPOJIbHAs pa- 51}_’[}31%_
00paTHBIN UK TeJIbHOE u3ydyeHue |6ota Ne 2. )
. — 3yB
Kapuo, riukn OtTo, yueOHOI U HayY-
K Jusens HOW JIMTEpaTyphl B
2.5. SBnenms mepe-| 1 | 6 |3/21| 3/ |1 TOM YHCJIC DJIEK-
HOCa 11U TPOHHBIX PECYPCOB.
2.6. Ceomictal 1 | 3 |3/11| 3/ |1,3
TBEPABIX U KUJKUX 11
TeJN, TIOBEPXHOCT-
HOE HaTSHKCHHE
Uroro mo pazmeny | 1 | 27 | 18/ | 18/ |6,3
on | 91
Hroro 3a cemectp | 1 | 54 | 36/ | 36/ |13,3 |Ik3ameH
161 | 16U
3. nekmpuuecmeo| 2
U MAZHEeMu3m
3.1. Dnekrpocratu- | 2 | 4 |4/21U| 2/ |10 |- moAroTroBka K Jia-|- MPOBEPKA HH/IH-
4ECKOE I10JI€ B Ba- "1 6opaTtopHOMy, ce-|BHIyalbHbIX 3a1a4 |OK-1 —
KyyMe H B Bellle- MHHAPCKOMY u|Ne 11-15; 3yB,
CTBE [IPAKTUYECKOMY - BBIIIOJIHEHUE U OIIK-
3.2. I[locTossHHBII 2 | 4 |411| 2/ |10 |3aHATHIO; opopmieHue na- | 4—3yB
IIEKTPUYECKUI TOK 21 - BBIIIOJIHEHUE O6opaTopHBIX padoT
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3.3. Maruurocra- 2| 4 421 2/ |10 npakThueckux pa- |Ne 21, 24,27, 28;
TUYECKOE T0JIC B 21 0ot (pemenue 3a- |- cemuHap Ne 7, 8,
BaKyyMe U B Bellle- nad), 9, 10;
CTBE - CAaMOCTOATENIBHOE |- KOHTPOJIbHAS pa-
3.4. Dnexrpomar- 2| 4 |42 2 |10 |u3yueHue yueOHO# |6oTa Ne 3.
HUTHAsT WHITYKIHSI ¥ HayYHOU JIUTEpa-
3.5. Dnekrpomar- 2| 4 |42 2 |10 |TYpBI B TOM YHCIIE
HUTHBIE KOJICOaHHS AJIEKTPOHHBIX pe-
Y BOJIHBI CYpCOB.
HUroro mo pazgeny | 2 | 20 | 20/ | 10/ |50
91 | 51
4. Onmuka 2
41. Teomerpuue-| 2 | 4 |4/11| 2/ |10 |- MOArOTOBKA K Jia-|- MPOBEPKA MHIH-
CKasi  ONTHKAa - 11 O0opaTopHOMY, ce-|BHIyaJbHbBIX 33/a4
YacTHBIM  clilydail MUHapCKOMY u|Ne 16-20;
BOJIHOBOM ONTHKH. PaKTUYECKOMY - BBIITOJIHEHUE U
doTtomeTpus 3aHATHIO; odopmieHwue a-
4.2. Wnrepdepen-| 2 | 4 [4/2U| 2/ |10 |- BbIIOJHEHHE O60opaTopHBIX padoT OK-1 —
LU CBETA 11 npaktuueckux pa- |Ne 32, 34, 35;
43.  uépakuwms| 2 | 4 |4/2U| 2/ |14 |Oor (pewenne 3a- |- cemunap Ne 11, 51}_/[1;2_
cBeTa 1 naq); 12, 13; 4 3yp
4.4. Tlonspuzaums| 2 | 4 |4/21U| 2 |14,3 |- CAMOCTOATEIbHOE |- KOHTPOJIbHAS pa-
cBeTa n3yuyeHue yueOHou |6ora Ne 4.
Y HAy4HOU JIUTEpA-
TYpBI B TOM YHCIIE
JIEKTPOHHBIX pe-
CYPCOB.
Hroro mo pazneny | 2 | 16 | 16/ | 8/ (38,1
N | 31
Hroro 3a cemectp | 2 | 36 | 36/ | 18/ |88,1 |3auer
161 | 84
5. Keanmoesasn ¢pu- | 3
3uUKa
5.1. KanroBasion- | 3 | 5 |[5/2U| 2/ |3 - IOJrOTOBKA K Jia-|- MpOBEpKa UH]IU-
THKA 21 O0opaTopHOMY, ce-|BHIyaJbHBIX 3a/1a4
5.2 Onements| 3 | 5 |5/2U| 2/ |2 MUHAPCKOMY u|Ne 21-27,;
KBAaHTOBOM  mexa- 21 MPAKTUIECKOMY - BBUIONHEHHE M |y o
HUKU 3aHSTHIO; odopmieHue na-
5.3. ®usuka atoma | 3 | 4 |4/1U] 2 |2 - BBITIOJIHEHUE O60paTopHbIX padboT 51}&];&_
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.
Urtoro mo pazneny | 3 | 14 | 14/ | 6/ |6
51 | 4N
6. Quzuxa saopau | 3
INIEMEHMAPHBIX
yacmuy
6.1. Snepuas ¢u-| 3 | 5 |5/1U| 3/ |4 - TIOATOTOBKA K JIa-|- MPOBEpPKa UH]IH-
3UKa 11 OopaTopHOMY, Ce-|BHIyallbHBIX 3a]1a4
6.2. ®uszuka nsme-| 3 | 5 |5/1U| 3/ |4 MUHapCKOMY n | Ne28-30:;
MEHTAPHBIX YaCTHI] 11 PaKTUIECKOMY - BBITIOJTHEHUE H
U COBpeMeHHas (u- 3aHSTHIO; odopmieHue na-
3U4YecKkas KapTHHa - BBIIIOJIHEHUE OopaTopHBIX padoT OK-1 —
Mupa npakTudeckux pa- |Ne 51,53; 5
0ot (pemenne 3a- |- cemuHap Ne 16, OIYIBI%-
nad), 17, 18; 4 syp
- CaMOCTOSITEIbHOE |- KOHTPOIIbHAS pa-
n3ydyeHue yueOHon |6ora Ne 6.
Y HAy4HOH JIUTEpA-
TYpbI B TOM YHUCIIC
ANEKTPOHHBIX pe-
CYPCOB.
Uroro no pazneny | 3 | 10 | 10/ | 6/ |8
21 | 21
7. @usuxa meép-| 3
0020 mena
7.1.®usnueckue 3| 4 |41 2/ |3 - TOJIFOTOBKA K Jia-|- MpOBEpKa UH]IU-
CBOICTBa TBEPABIX 11 OopaTopHOMY, Ce-|BHIyalbHBIX 3a/1a4
Tell MHUHapCKOMY nu|Ne 31;
7.2. Cratuctuka 3| 2 (2711} 1 |3 MPaKTUYECKOMY - 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; 51}_][];&_
7.3. Knaccuueckas | 3 | 4 4 | 2/ |3,3 |mau); - KOHTpOIbHAA pa- |, 2yp
Y KBaHTOBAs T€O- 1 - caMocTosTenpHOe |0ota No 7.

PHSI AJIEKTPOIIPO-
BOJHOCTH

n3ydeHue yueOHoi
Y Hay4HOU JuTepa-
TYpBI B TOM YHUCIIE
JJEKTPOHHBIX pe-
CYPCOB.




AynuropHas c-& = =
KOHTAaKTHas pa- A
5ot P 5 § ®opma Tekymero | E  §
= % 7 |Bua caMoCTOSATENb- | KOHTPOJIS yCIeBa- E:E =
Pasznen/ tema 3 (B akam. 4acax) | 5 . = 5
— g S s HOI €MOCTH U EE ©
AHe 3 = 5 ZZ g3 = paboThI MPOMEKYTOUHOH | &' & =
255 &[E & 5 = aTTecTaIlu =~ ® 2
O Ils 8 28
2 E§e82s g -
o @ N7
Wroro mo pasmeny | 3 | 10 | 10/ | 5/ |5,2
21 | 21
Hroro 3a cemectp | 3 | 34 | 34/ | 17/ |19,2 |IOx3amen
161 | 8!
Hroro mo mumecmm-|1,2| 124 [106/| 71/ |120,6|Ik3amen, 3auer, DK3amMeH
IJINHE 3 421 | 261

5 Obpa3oBaTesibHbIe H HHPOPMAIHOHHBIE TEXHOJIOTUH

[Tpu peanuzanuu pa3nUYHBIX BUAOB yueOHON paboThl Hanbomee 3 PeKTUBHBIC pe3yibTa-
Thl OCBOCHMS JUCUUIUIMHBI «PuU3MKa» JalOT TpaJUuLUOHHbIE OOpa3oBaTeIbHbIE TEXHOJIOTHH,
TEXHOJIOTUM TMPOOJIEMHOrO0 OOY4YeHHs, WHTEPAKTUBHbIE TEXHOJOTUH, HH(POPMAIIOHHO-
KOMMYHHKAI[MOHHbIE 00pa30BaTEIbHbBIE TEXHOJIOTUH.

1. TpanuunonHsle 00pa3oBaTeNbHbIE TEXHOJIOTUU OPUEHTUPYIOTCS HA OpraHU3allnio 00pa-
30BaTEIBHOrO MPOLECCA, IPEANOJATAIOIIYI0 MPAMYI0 TPAHCIIALMIO 3HAHUW OT IPErnoAaBaTelis K
CTYAEHTY (NPEeHMYILECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-WUIIOCTPATUBHBIX METOJOB 00yde-
HUs). YueOHas NesSTeNbHOCTh CTYI€HTa HOCUT B TaKMX YCJIOBMSX, KaK MPaBUJIO, PEPOAYKTHB-
HBIN Xapakrep.

@DopMbI YUeOHBIX 3aHATHH € UCIIOJIb30BAaHUEM TPAIUIIMOHHBIX TEXHOIOTHIA:

WNupopmaninoHHasi JeKUus— MOCIeI0BaTeIbHOE M3JI0KEHHE MaTepuaia B JUCLHUILIIMHAP-
HOM JIOTHKE, OCYILECTBIIIEMOE PEUMYIIECTBEHHO BepOATIbHBIMU CPEACTBAMU (MOHOJIOT IpEmo-
JlaBaters).

Cemunap — Gecena nmpernojaBareist U CTyJ€HTOB, OOCYX/IeHHE 3apaHee MMOATrOTOBIECHHBIX
COOOIIIEHNH N0 Ka)KJJOMYy BOIIPOCY IIaHA 3aHATHUS C €IWHBIM JJIs BCEX MEPEYHEM PEKOMEH]ye-
MOM 00513aTeJIbHON U IOTIOJIHUTENILHON JIUTEPATYPHI.

[TpakTHueckoe 3aHATHE, MOCBSIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUN M HaBBIKOB IO
IPEJIOKEHHOMY AJITOPUTMY.

JlaGopaTopHast paboTa — opranu3anusi yaeOHOH pabOThI ¢ peaIbHBIMU MaTepUATbHBIMU U
UH(POPMALIMOHHBIMU OOBEKTaMM, SKCIEpUMEHTaIbHAs paboTa C aHAJIOrOBBIMU MOJICNISAMHU pe-
aJTbHBIX 0OBEKTOB.

2. TexHonoruu npo6IeMHOro 0O0ydeHHsI — OpraHu3anus 0opa3zoBaTeIbHOro mpoiecca, Ko-
TOpasi MperoaaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/AaHUE YUEOHBIX MPOOIEMHBIX CH-
TyalMi JUIsi CTUMYJIUPOBAaHNS aKTUBHOM MO3HABATEIBHOM IEATENBHOCTH CTYI€HTOB.

@®opMbl yUeOHBIX 3aHATHI C UCIIOJIB30BAHUEM TEXHOJIOTHH MTPOOIEMHOT0 00yUYeHUsI:

[TpobnemHast neKIus — U3JI0KEHHE MaTepuana, Mpeanosararomee mocTaHOBKY Mpobiem-
HBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE PA3IMYHBIX HAYYHBIX MOJX0JI0B, aBTOPCKHUE KOM-
MEHTApPUH, CBA3aHHBIE C PA3IMUYHBIMU MOJAEISAMU UHTEPIIPETALIUN N3Y4aeMOT0 MaTepraa.

[TpakTrueckoe 3aHsATHE B (hOpME MPAKTUKyMa — OpraHu3amus yueOHOM paboThl, Hampas-
JICHHAasl Ha pellIeHHe KOMIUIEKCHOW y4eOHO-TIO3HABATEIbHOM 3a/1a4u, TpeOyromeil oT cTyaeHTa
MPUMEHEHHUS KaK HAyYHO-TEOPETHUUECKUX 3HAHUI, TaK U MPAKTHUECKUX HABBIKOB.

3. TexHONOTMM MPOEKTHOTO 0OYyUEHUsS] — OpraHu3alys 00pa3oBaTENIbHOTO Mpolecca B Co-
OTBETCTBUU C AJITOPUTMOM IOATAHOTO PEIIeHUs] MPOOJIEMHOM 3aa4u WK BHIOJHEHUS y4yeo-
Horo 3amaHus. [IpoekT mpexrnosaraeT COBMECTHYIO Y4€OHO-TIO3HABATENbHYIO JAEATEIbHOCTD
TPYNIbl CTYIEHTOB, HANpPaBJIECHHYIO Ha BhIPAOOTKY KOHUEMIMH, YCTAaHOBJIEHUE Lelel U 3ajad,
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(GOpPMYITHUPOBKY OXKHIAEMBIX PE3yIbTAaTOB, ONPEACICHUE MPUHIMIIOB U METOJIUK PEIICHUS I0-
CTaBJICHHBIX 3ajiay, JIJAaHUPOBAHUE X0J1a pabOThI, MOUCK JIOCTYIHBIX U ONTUMAIbHBIX PECYPCOB,
MOASTAIHYIO PeaH3alMIo TUIaHa paboThl, MPE3EHTALUIO Pe3yabTaTOB paboThl, UX OCMBICICHUE U
pedaekcuro.

OCHOBHBIE THITBI IPOEKTOB:

HccnenoBatenbCkuii MPOEKT — CTPYKTYypa NMpUOIMKEeHa K opMaTy HAy4yHOTO HUCCIeI0Ba-
HUS (I0Ka3aTENbCTBO aKTYyaJIbHOCTH TEMBI, OINpEeIeHue Hay4HOU MpoOIeMbl, mpeaMeTa U 00b-
€KTa MCCIIeIOBaHMsI, 1IeJIei U 3a1a4, METOI0B, HCTOYHUKOB, BbIIBU)KEHUE TUIIOTE3bI, 000011IeHNE
pe3yJIbTaTOB, BEIBOBI, 0003HAYEHNE HOBBIX MPOOIIEM).

HNudopMalinoHHBIN MPOEKT — yueOHO-TI03HABaTeNbHAs JIEATEIbHOCTD C SIPKO BBIPAXKEHHOMN
IBPUCTHYECKON HANPABIEHHOCTHIO (TMIOMCK, OTOOP M cHcTeMaTH3auus MHPOpMaIui 0 KaKOM-TO
00BeKTe, 03HAKOMIICHHE YYaCTHUKOB MPOEKTa ¢ ATON MH(popmanuel, ee aHanu3 U 00001IeHne
JUIsl Ipe3eHTalK 0o0Jiee IUPOKON ayTUTOPUN).

4. VlHTepaKkTHBHBIE TEXHOJOTUU — OpraHM3als oOpa3oBaTENIbHOIO Mpollecca, KOTopas
[pelIoiaraéT akTUBHOE U HEJIMHEWHOE B3aUMOJICHCTBUE BCEX YYAaCTHHMKOB, JOCTHIKEHHE Ha
9TOM OCHOBE JIMYHOCTHO 3HAYMMOTO JJIsi HUX 00pa3oBaTeNIbHOTO pe3ynbTata. Hapsany co cnenu-
ATM3UPOBAHHBIMU TEXHOJIOTHSIMU TaKOTO pPOJa MPHUHIIMI WHTEPAKTUBHOCTU IMPOCIICKUBACTCS B
OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOIOTHH. IHTEpaKTUBHOCTH MO/Apa3yMeBaeT
CyOBeKT-CyObEeKTHBIE OTHOILIECHHS B X0JI¢ 00pa30BaTEIBHOTO IMpolecca U, Kak cleacTsue, dop-
MUPOBaHHE caMOpa3BUBaroIIelicsa HH(OOPMALIMOHHO-PECYPCHOM CpeIbl.

@opMbl y4EOHBIX 3aHITHH C HCIOJIB30BAHUEM CIICIMAIM3UPOBAHHBIX HHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlexuus «oOpaTHOM CBSI3U» — JEKUUA—TIPOBOKAIUS (M3JI0KEHHE MaTepuaja C 3apaHee 3a-
IUTAHUPOBAHHBIMU OIIUOKaMH ), JIeKIusA-0ecea, KU -AUCKYCCHsl.

CeMuHap-MCKYCCHS — KOJUJIEKTUBHOE 00CYXKJIeHHE KaKoro-Inbo CIIOPHOTO BOIPOCa, MPo-
OJieMbl, BBISIBJICHHE MHEHUH B TpyIie (MEKTPYIIOBON AUATIOT, AUCKYCCHUS KaK CIIOP-TUAJIOT).

5. NHdopmalioHHO-KOMMYHHUKAIlMOHHbIE 00pa30BaTENIbHbIE TEXHOJIOIMH — OpraHU3als
00pa30BaTeNbpHOTO MpoIlecca, OCHOBAaHHAs Ha MPUMEHEHHH CIEeNHUaTIN3UPOBAHHBIX MPOTPaMM-
HBIX CpeJl M TEXHUYECKUX CPEICTB paboThl ¢ MH(MOpMAITHEH.

@opmbl  y4eOHBIX 3aHATUH C HCIONB30BAHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanu3anusi — HU3JI0KEHHUE COJEpKAHUS COMPOBOXKIAETCS TMpe3eHTaruen (ae-
MOHCTpaIMell ydeOHbIX MaTepHalioB, PEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMAaX, B T.U.
WTIOCTPATUBHBIX, TpaUUECKUX, ayIn0- U BUJIEOMATEPHAIIOB).

[TpakTrueckoe 3aHsATHE B (hOpME MPE3EHTALNN — MIPEICTABICHUE PE3YJIbTaTOB MPOEKTHOMN
WJIM UCCIIEIOBATENbCKONU NIEATENIbHOCTU C MCIOJIb30BAHMEM CHEIUATU3UPOBAHHBIX MPOTPAMM-
HBIX CpE/I.

6 YueOHO-MeTOAMYECKOE 00ecIedeHre CAaMOCTOSITEIbHOI PadoThl 00yYaIOLIUXCS
[To nucuunnmbe «@Pu3uka» NPEeayCMOTPEHA ayIWTOpHAs W BHEAyIUTOpPHAs CaMOCTOSI-
TenbHas paboTa 00yJaromuxcsl.
AynuTOopHas caMoCToATeNbHas padoTa CTYJEHTOB NpEANoiaraeT peleHrne KOHTPOIbHBIX
3a]a4 Ha IPAKTHYECKUX 3aHATHUSAX.
Ilpumepnvie ayoumopnuvie konmpoavhuie pavomul (AKP):
1 cemectp

KonTpoabsHnas padora Ne 1 «®@u3nvyeckue 0CHOBbI MEXaHUKI

3aganme 1. Paanyc-BeKTOp YacTHUIIBI ONpPENENseTcs 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
nepeie 10c, 2) mMoaynb HezpeMemeHHsI Ar 3a Toxke Bpems, 3) yckopeHue uactuibl. OTBeET:
S=500mM, Ar=500M, a=10 m/c".

3aganue 2. Koneco Bpamaercss BOKpYr HETOABUKHON OCH TakK, YTO yroJl IOBOPOTA 3aBU-
CHT OT BPEMEHH 110 3aKOHY ¢=10+20-t—2-t*. HaiiTu: 1) cpeHee 3HaueHHE yIII0BOM CKOPOCTH (@)

3a IPOMEKYTOK BpeMeHHU OT t=0 10 OCTaHOBKH; 2) YIIOBOE YCKOPEHHUE B MOMEHT OCTAHOBKH KO-
neca; 3) MOJHOE YCKOpPEHHE TOYKH, Haxojsiehcs Ha paccTossHud 0,1M OT OCH BpalieHHs s
MOMeHTa BpeMeHH t=4 ¢. Otser: 10 pan/c; -4 pan/c’; 1,65 m/c?.

3amanue 3. [1o rOprU30OHTAIBLHON MOBEPXHOCTU JIBMKETCSA TEJIO MACCOM M=2 Kr moj JAeiu-
cTtBueM cuibl F=8 H, HanpasieHHoi o yriom a=60° x ropu3oHTy. Haiitu paccrosinue, KOTo-
PO€ MPOIILIO TEJIO, €CJIM €r0 CKOPOCTh YBEIUMYHIIACH ¢ 3 10 5 M/c, a KO3 GUIIMEHT TPEHUS MEKITY
TEJIOM U MOBEepXHOCTHIO paBeH u=0,1.0t1Bet: 5,9 m.

3ananmue 4. [llap maccoli m;=5 Kr ABMXKETCS CO CKOPOCTBhIO V1= 1 M/C U CTaJKHUBaeTCs C
MOKOSIIUMCS IIapoM Maccor mp=2 Kr. Omnpeaenure CKOpOCTH IIapoB IMOCie yaapa. Yaap cuu-
TaTh YIPYTUM, IPSAMBIM U HeHTpaiabHbIM. OTBeT: 0,43 Mm/c, 1,43 m/c.

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

¢, 1=0,2 c. Onpenenuts Nepuoi, HauanbHyI0 (azy KojaeOaHUil TOUYKU U €€ YCKOPEHUE B MO-
meHT BpeMenu | ¢. Oteet: T=2 c; ¢o=0,27 pan; a =0,16 m/c?.

1

KonTpoubnas padora Ne 2 «Cratucruueckasi puznka 1 TepMOIHHAMUKA)

3aganue 1. Haiinqure /Ui razoo0pa3Horo azora TeMIeparypy, Ipu 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. VaeansHbli 1ByXaTOMHBIN ra3 00beMOM 5 11 U JaBJICHHEM 10° Ta U30X0puye-
CKH Harpeiiv, B pe3yjbTaTe Yero CPeaHssl KHHETUYECKass IHEPTUSI €r0 MOJICKYJI YBEJIMYUIIACH OT
0,0796 5B no 0,0923 5B. Ha ckonbKO npu 3TOM U3MEHUTHCS aBiieHHe ra3a? B nanpHelimeM ras
M30TEPMUYECKU PACHIUPIIIA 10 HAYaJIbHOTO JaBieHus. Onpenenure 00beM rasa B KOHIIE TPO-
necca. Oreer: yBenuuutcs Ha 0,16 MIla; 5,8 1.

3apanue 3. Onpenenure K03GOUIIMEHT TETUIOMPOBOIHOCTH A a30Ta, €ciu KO3 OUIIHMEHT
JUHAMUYECKON BA3KOCTH 1 AJIS HEro mpu Tex ke ycnoBusax paseH 10 mxlla-c. Oter: A=7,42
MBT1/™M-K.

3aganue 4. 12 r a3oTa HaXoAATCS B 3aKPBITOM COCYyJe 00bEeMOM 2 JI TIpHU TeMIepaType
10°C. Ilocne HarpeBaHus AaBJIEHUE B COCYIE CTAJIO PABHO 104MM.pT.CT. Kakoe xonuuecTBO Ten-
Ja 6bU10 cooO1ieHo ra3y npu HarpeBanuu? Otser: 4,1- 10% Jix.

3aganme 5. Cmemanu Bogy Maccol mp=5Skr npu temneparype T1=280 K ¢ Bogoit maccoi
my=8kr npu temneparype T2 =350 K. Haiitu: 1) remneparypy 0 cmecu; 2) usmenenue AS 3H-
Tpomuu, npoucxoasiiee npu cmemupanuud. Oteer: 323 K; 0,3 xIx/K.

2 cemecTp
KontpoabsHast padora Ne 3 «JIeKTpHYeCTBO 1 MAarHETH3M»

3aganue 1. DnexkTpudeckoe moje co3faHo IByms 3apsgamu =10 vHKin u  q»=-20 =K,
HaxoAAUMMHUcCs Ha pacctosHuM d=20 cM apyr oT apyra. OnpenenuTs HalpsHKEHHOCTh MOJS B
TOYKe A, yJaJEeHHOH OT MepBOro 3apsaa Ha paccrosHue r1=30 cM U oT BTOporo Ha r;=50 cm.
Paccuutate paboTy, KOTOPYHO HEOOXOJMMO COBEPIIUTH, YTOOBI MEPEHECTH TOYCUHBIA 3apsi
0o=5-10"" Kut 13 TouK# HaxosImiics nocepeauHe Mexy 3apsaaMu B Touky A. Otset: 280B/m,
0,42 JIx.

3aganue 2. meeTcs npenHa3HaueHHBIA AJ11 U3MEPEHUs pasHOCTU noreHuuanos 1o 30 B
BOJILTMETP cOnpoTuBIeHHEM 2 KOM, KoToporo pazaeneHa Ha 150 nenenuii. Kakoe conmpotusie-
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HUE HAJ0 B3STh U KAaK €r0 BKIIOYUTH, YTOOBI ATUM BOJIETMETPOM MOKHO OBLJIO M3MEPHUThH pas-
HOCTb moTeHImanoB 10 75 B? Kak uameHuTcs npu 3ToM 1ieHa JesieHus: BoabT™MeTpa? OTBet: 3
kOm, 0,5 B/nemn.

3aganue 3. [lo mpoBosouHOM pamke uMmeroniei (GopMmy MPaBUIBLHOTO MIECTHYTOJIbHUKA,
uzet Tok cunot [=2 A. Ilpu 3TOM B IIEHTpE paMKu 00pa3yeTcs MarHUTHOE I0JIE C HAIPSIKEHHO-
cThio 33 A/m. HaiiTu [uinHy IpOBOJIOKH, U3 KOTOPO#i caenana pamka. Oteet: 1=0,2 m.

3aganue 4. [IpoBonsias pamka oMeIieHa B 0JHOPOJHOE MarHUTHOE MOJI€ C UHIYKIUEH
B = 0,1 Ta. [ImockocTh paMKH COCTaBJISIET C HAPaBJICHUEM MAarHUTHOIO MOJIA Yyroia ¢ = 30°,
[Tnomane pamku S = 20 M, conpotusieHue R = 0,1 Om. MarnuTHoe mnosie paBHOMEPHO
yMeHblInaercs 10 Hyns 3a Bpemst At=0,1 c. Onpegenute: a) cpeaHee 3HaYSHHUE 3.]1.C. UHIYKIIHUH,
BO3HHKAIOIIEH B paMKe; 0) CHIIy MHAYKIIMOHHOTO TOKA; B) 3apsi, KOTOPBIA MPOTEUYET MO PaMKe
3a BpeMsa yMeHbleHus noiist. Oteet: 1 MB; 10 MA; 10° K.

3aganue S. ConeHoust ¢ MHAYKTUBHOCTBbIO L=7 MI'H u akTUBHBIM conpoTuBieHueM R=44
OM MOAKITIOUMIN K UCTOYHUKY MOCTOSIHHOrO HanpsbkeHust Up, a 3aTeM K TeHepaTopy CUHYCOHU-
JAJIIBHOTO HAIpsKEeHUs! ¢ JedcTByromuM 3HaueHueM HanpsbkeHus: U,=Uy. [Ipu kaxoii yacrore
reHepaTopa MOIIHOCTb, MOTpedsieMasi COICHOUI0M, OyIeT B 5 pa3 MEHbIIE, YeM B IIEPBOM CIY-
yae? OtBet: v=2 k[11.

Koutpoasnas padora Ne 4 «Onruka

3aganue 1. B onpire FOHTa Ha MyTH OAHOTO M3 MHTEP(EPUPYIOMUX JTydel MmoMenanach
TOHKasi CTEKJISIHHAs IUIACTHUHKA, BCJIEJCTBUE YEro IIEHTpalbHAas CBETJas MOJ0Ca CMEIalach B
MI0JIO’KEHHE MEPBOHAYAJIBHO 3aHATOE IISITOM CBETJION MOJIOCOM(HE cuuTas LEeHTpaiabHOU). Jlyu
najaeT Ha IUIACTUHKY NeprneHauKkymnspHo. [lokasarens mpenomieHus rmiactuHku n=1,5. Jlnuna
BOJIHBI cBeta A=6-10"" M. Kakosa Tonmuna mactukn? OTBET: 6 MKM.

3ananme 2. benblii cBeT mMajgaeT HOPMaJbHO Ha IMOBEPXHOCTb CTEKJISHHOW IIACTHHKU
tommunon d=0,4 MM, Haxoxsmieiics B Bo3ayxe. [lokazaTenp mpemomyieHHs cTekia Ne=1,5.
Omnpenenure: a) TEOMETPUUECKYIO M ONTHYECKYIO PA3HOCTh X0Jla MHTEPPEepUPYIOIUX JTyyeil B
IPOXOJAIIEM CBeTe, 0) AJTUHBI BOJH, MHTEHCUBHOCTh KOTOPBIX OCIA0JSETCsl MOCce MPOXOoXKae-
HUS MIacTUHKU. CUUTaTh, YTO BUAMMAs YaCTh CIIEKTpa JISKUT B HHTEpBaJle JUIMH BosH oT 0,4 1o
0,7 mxMm. OtBert: 0,8 mxM; 1,2 MxM; 0,48 MxM.

3ananme 3. Ha qudpakimoHHyto pelieTky HopMallbHO MajaeT my4yok cBeta. KpacHas nu-
HUA ¢ JUIMHOUW BOJIHBI A=630 HM BHUHA B CIIEKTPE TPETHETO MOPSIKA MO YIJIOM (p=710. Kakas
CHEKTpaJlbHas JIMHUS BUJHA MOJ 3TUM K€ YIJIOM B CHEKTpe ueTBepToro nopsaka? Yemy paBHa
noctosiHHas pemerku? CKOJIbKO BCEro KpacHbIX MakCMMYMOB JaeT 3Ta pemerka? Otset: 473
HM; 2 MKM, 7.

3ananue 4. JIBa momspuszaTropa pacroyiOKEHbI TaK, YTO Yrojd MEXKIY HUX IUIOCKOCTSIMHU
npomnyckaHust paBeH  25°. OmnpenenuTb, BO CKOJbKO pa3 YMEHBIIMTCS HWHTEHCUBHOCTD
€CTECTBEHHOT'O CBETa MPH MPOXOXKJIEHUHU: 1) yepe3 oauH (MEpBhIi) MOIsIpU3aTop, 2) yepe3 oda
nosspuzaropa. Koaddunuent nornomenus csera B nossipusarope paseH 0,08. Orser: 2,17;
2,88.

3ananme 5. Kakas nons sHepruu (oToHa U3pacxo/ioBaHa Ha pabOTy BBIPBIBAHUS AJIEKTPO-
Ha, ecyii KpacHas rpanuia Gorodddexra 307 HM U MaKCUMaIbHAsI KHHETHYECKast YHEPTHs GOTo-
anekTpoHos 1 3B? Otser: 0,8.

3 cemecTp
KonTpoubsHnas padora Ne 5 «KBanTtoBasi puznka»

3aganue 1. YepHoe Teno umeer temneparypy 3 kK. Ilpu oxnaxaenuu Tena JyivHa BOJIHBI,
MPUXOAIASACS HA MAKCUMYM H3JIy4aTeIbHOW CIIOCOOHOCTH, M3MEHMIIAach Ha 8 MkM. Jlo kakoi
TeMIeparypsl oxyagumiocs Teno? Oreer: 323K.

3ananue 2. DeKTpoH obsagaeT kuHeTH4Ieckoi sHeprueit 30 3B. Onpenenuts aedpoitnes-
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CKYIO JUIMHY BOJIHBI JICKTPOHA. BO CKOJIBKO pa3 WU3MEHUTCS 3Ta AJMHA BOJIHBI, €CJIM KMHETHYE-
cKas sHeprus ymenbiutcsa Ha 20%? Otsert: 2,2 1010 Mm; 1,12.

3aganue 3. [Ipu IBMKESHUH YaCTHUIIBI BIOJIb OCH X CKOPOCTh €€ MOXET OBITh OINpeIeieHa C
TOYHOCTHIO (omuOKoi) 1o 1 cm/c. HaliTn HeompeneaeHHOCTh KOOPAUHATHI, €CJIM YacTHUIIEH sIB-
nsercst: 1) anextpon, 2) gpobunka mMaccoii 0,1r. Otser: 0,01m; 10%m.

3ananme 4. Yactuma HaxoauTcs B OECKOHEYHO TIIYOOKOW OJHOMEPHON MOTECHIIMAIBHOU
uMesi MUHIMAIIbHYIO SHeprur0. KakoBa BeposATHOCTh OOHAPYKEHHUS YACTHIIBI B CPEIHEU TPETH
sMbeI? OtBeT: 0,609.

3aganue 5. OnpenenuTs AJIUMHY BOJHBI, COOTBETCTBYIOLYIO TPEThell JIMHUU cepun baib-
Mmepa: 1) B cnekrpe uznmydenuu Bojopoaa, 2) B crnekrpe uznydenus nona reiusi. Oteet: 434HwM,
1098M.

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

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

pacnaga 75 cyrok. Omnpenenute, CKOJIbKO Aep pacrnajercs 3a 1 cekyHIy B 3TOM IMpernapare.
CKOJIBKO aTOMOB 3TOro npenaparta ocraHercs uyepe3 30 CyTOK M BO CKOJIBKO pa3 U3MEHUTCS 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 M3IydyeHHE 3BE3[bl MOXKET BO3HUKHYTh 32 CYET OOBEAMHEHUS
JIByX IIPOTOHOB ¢ 00pa3oBaHueEM JAeWToHA. 3anumure peakuuto. Kakue yactuisl enie o0pa3yroT-
Cs B TOM peakiuu?

3aganue 4. HaliTi SHEPTHIO CBSI3M SIIpa, KOTOPOE UMEET OJWHAKOBOE YHCIIO MPOTOHOB M
HEWTPOHOB U PaJNyC, B TOJITOPA pa3a MEHBIIHNH paguyca sapa 2’Al . OTBet: °Be, 56, 5 MaB.

3ananue 5. 13 nepBoHauanbHO CBOOOAHBIX MPOTOHOB M HEHTPOHOB 00pazyercs sApo yT-
nepoja-12. Kakast sHeprusi mpu 3TOM BBIJENsETCS, Kak OHa Ha3biBaeTcst? Ecium cHHTE3MpoBaTh
TakuM o0pa3oM 1 T yriepoja, TO CKOJIbKO BCErO BBLAETUTCS MPH 3ToM 3Heprun? Kakomy konu-
yecTBY He()TH 3Ta sHeprus s3kBuBaieHTHa? OTBeT: 92,4 M»aB; 740 I'/Ix; 16 T.

KonTposbHas padora Ne 7 «®Pusuka spa TBepaoro rejaa»

3aganue 1. HanncaTh MHAEKCH HampaBieHUs IpAMOH, poxozsien yepes y3isl [[100]] u
[[001]] kyOuveckoii IPUMHUTHBHOM PEIIIETKH.

3aganue 2. Onpenenuts KOJIMYECTBO TEIUIOTHI AQ, HEOOXOIUMOe ISl HarpeBaHUsl KpH-
crayuia NaCl maccoit m=20 r va AT=2 K, B AByX cilyyasx, eciu HarpeBaHue MPOHCXOTUT OT
temmepatypbl: 1) T1=0p; 2) T,=2 K. Xapakrtepucruueckyto temneparypy ebas Op ams NaCl
npuHITH paBHOM 320 K.

3aganue 3. OnpenenuTs YMCIIO N Y3JI0B, MPUXOAIINXCS HA OHY SJIEMEHTApHYIO STYCHKY B
IpaHelleHTPUPOBAHHON KyOHMYECKOM peleTke.

3ananue 4. Kycok meramia oorema V=20 cM® HaxoUTCes npu temnepatype T=0. Onpene-
auTh 9uciao AN CBOOOIHBIX 3JIEKTPOHOB, UMIYJIBCHI KOTOPBIX OTJIMYAIOTCS OT MAaKCHUMAJIbHOTO
HUMITYJIbCA Pmax HE OoJiee yem Ha 0,1 pmax. DHEprust epmu g5 3B.

3ananme 5. OOpaszen U3 BEILIECTBA, COAEPIKAIIETO YKBUBAICHTHBIE si/ipa (IPOTOHBI), HAXO-
JTUTCS B OJHOPOAHOM BHemIHeM MarHuTHOM Tosie (B=1 Tx). Onpenenuts: 1) OTHOCUTENBbHYIO
pa3HOCTb 3aceIEHHOCTEN 3HEpreTuueckux yposHel npu temneparype T=300 K; 2) wacroty vy,
MIPU KOTOPO# OYAET MPOUCXOIUTD SIEPHBIM MArHUTHBIN Pe30HAHC. DKPAHUPYIOIIUM JICHCTBHEM
AIIEKTPOHHBIX 000JIOUEK U COCETHUX SACp MPEeHEOPEUb.
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Ilpumepnsvie unousudyanvusvie domauinue 3adanusn (M/3)
1 cemecTp

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

Touka JABMKETCS TI0 OKPY)KHOCTH PagHycoM 4 M Mo 3akoHy S = A+ Bt rpe S — NpONIeH-
HBIM 1yTh, A=8 M, B=2 m/c, t- Bpems. OmnpenenuTb, B KaKOH MOMEHT BPEMEHU HOPMAJIbHOE
yckopeHue paBHo 2 M/c’. HaliTu CKOpOCTb, TAHICHIMAIBHOE U TIOJHOE YCKOPEHHE TOUKH B 9TOT
MOMEHT BpEMEHU

33[[3‘{21 Ne 2 «I[nnaMmca moCTynmaTeJIbHOro ABMKCHU

Ha 06ox maxoBuka auamerpoM 60cM HAaMOTaH IIHYpP, K KOHILY KOTOPOTO MPUBSI3aH TPY3 C
Maccoi 2 kr. OnpenenuTb MOMEHT HHEPIIUU MaXOBHUKa, €CIIM OH Bpalllasch PaBHOYCKOPEHHO 0T
JEHCTBUEM T'py3a, 3a BpeMs t=3¢ MpruoOpes YIIIOBYIO CKOPOCTh 9 pajy/c.

3agaua Ne 3 «/IlnHaMuKa BpamiaTeIbHOIO ABUKEHH S

Ha Ban B BUAC NUJIMH/IpPA C FOpI/I?;OHTaJII)HOﬁ OCBhIO BpalllCHUA HaMOTaHa HEBECOMAsA HUTD,
K KOHITy ee IpHuKperuieH rpy3. Kakyro yrioBylo ckopocTs OyAeT UMETh Bal CIyCTs 2C IOCHe
Hayaja JBW)KEHUs Ipy3a, €clii Macca Bana 4 xr, ero paauyc 20 cm, macca rpy3sa 0,2 kr, 1eicTBU-
€M CHJI TPEHUS Ha IBIKYILUECS TeIa MOXHO IpeHeOpeyb

3agaya Ne 4 «3aKOHBI COXpAHEHHUSI B MEXaHUKE»

JIBa ManbIx 1o pa3mepy rpysa Maccamu mi=10 Kr 1 my=15 Kr nojBelIeHbl HA HUTAX OAM-
HAKOBOM AymuHBl L=2 M B OJIHOM TOYKE M CONPUKACAIOTCS MEXIY cO00W. MeHbluil rpy3 ObLI
oTKkI0HeH Ha yroi a=60" u ormymen. OnpeeTuTe BHCOTY, Ha KOTOPYIO TIOXHAMYTCS 00a rpysa
nocse abCoNIFOTHO HEYIPYToro yaapa

3agaua Ne 5 «MexannuecKkue KoJIe0aHUI»

[Tepuon 3aryxaromux konedanuit pasen T = 4c, norapudmMuyeckuii TeKpeMeHT 3aTyXaHus
1,6; HauanbHas ¢aza paBHa 0. CmenieHue Touku B MoMeHT T1/4 paBHo 4,5 cM. Hanucate ypaBHe-
HUe Koje0aHui U MOCTPOUTh rpaduk B mpeaenax TpéxX neproaoB

3agaua Ne 6 « PeIATHBHCTCKASI MEXaHUKA»

B naboparopHoii cucteme oTcueTa OfHa U3 JABYX OJUHAKOBBIX YACTHUI[ C MACCOM Mg MOKO-
UTCS, Ipyras ABUXKETCS CO CKOpOCThI0 v=0,8¢ 110 HaIlpaBJIeHUIO K NoKosuIeics yactune. Onpe-
JIeNUTe PEeNSTUBUCTCKYIO MAcCy JBIDKYILEHCS YacTULBI B 1aOOPaTOPHOM CUCTEME OTcueTa U ee
KUHETUYECKYIO JHEPTUIO

3apaua Ne 7 «MKT. CraTucrnueckas pu3nKa»
B cocyne o6beMom 20 71 HAXOIUTCS CMECh BOJIOPOJa U Tesusl 1o naBieHueM 2 atM. O6-
mjas Macca cmecu S r. U3BecTHO, 4TO CpeiHsst KHHETUYECKask SHEPTHUs MTOCTYIMATENbHOIO JIBUKE-

HUSI MOJIEKYy cMecu ra3oB paBHa 0,038 3B. Bo ckoyibko pa3 oTiM4aroTcsi Macchl BOAOPOJA U T'e-
nusi B cMecu?
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3agaua Ne 8 «MneaJbHBINH ra3»

3 MOJISt a30Ta IUIOTHOCTBIO P=1,25Kr/M° H30XOPHO HATPENHN TAK, YTO €rO JABICHHE H3Me-
nunace ¢ 1,1-10° Ia go 1,6 10°I1a, a 3atem M300apHO CXKAIIK JI0 TIPBOHAYATIBLHON TEMIIEPATYPHI.
Omnpeznenute TeMnepaTypsl B KaXXI0OM U3 TPEX ONHCAHHBIX COCTOSIHUN M KOHEYHBIH 00beM rasa.
N3o6pasure rpaduku 3TUX MpoieccoB B koopaunarax P-T

3amaua Ne 9 «IlepBoe Ha4Ya 10 TEPMOAMHAMUKI)

B pesynbpTare M30TEpPMUYECKOTO paCHIMpeHHs a30Ta Maccoil M=0.2krmpu Temmeparype
T=280 K o6weMm ero yBenmuuBaercsi B 2 paza. Onpenenuts: 1) padoty A, COBEpPIICHHYIO Ta30M
npu pacuupeHnn; 2) m3menenne AU BHyTpeHHeEH dHepruu; 3) KOJUYECTBO TEIUIOTH Q, moiry-
YEHHOE Ta30M

3agaua Ne 10 «Bropoe Ha4a/10 TEPMOAMHAMUKN»
Kycok sipna maccoir m =200r, B3sThii ipu Temiieparype ty = -10C°, 6b11 Harper 10 Temiie-

parypsi t, =0C° u pacmiasieH, nocie yero ooOpa3oBasiiascs Boja ObUIa HarpeTa JIo TeMIepary-
psl t3 = 10C°. Onpenenuts n3MeHEeHUE AS SHTPOIUU B X0/I€ YKA3aHHBIX ITPOIIECCOB.

2 cemecTp

3agaua Ne 11 «QuekTpocTaTuka)

DeKTpuueckoe moje co3aano AByms 3apsaamu 1=10 uKin u qu=-20 uKn, naxonsmumucs
Ha pacctossHuM d=20 cM 1pyr ot apyra. OnpeaenuTs HaNPsHKEHHOCTh MOJs B TOUKE A, yaleH-
HOM OT mepBoro 3apsa Ha paccrostHue =30 cMm u oT BToporo Ha ;=50 cMm. Paccuurtats padorty,

KOTOPYIO HEOOXOJMMO COBEPIINTH, YTOOBI MEPEHECTH TOUEUHBIN 3aps[ qo=5'10'4 Ki n3 Toukn
HaxOoIAIIUKCA ITIOCEPEINHE MEKY 3apsiiaMH B TOUKY A.

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

R3=1/3 Om. Omnpenenute: 1) cuiibl Toka BO BCEX y4acTKax IEMH; 2) TEIIOBYIO MOIIHOCTh, KOTO-
pas BBIJEISIETCS] HA COMPOTUBIIEHUU R3.

Y

3,3
i £2, 02

Rz

nr 31

3agaya Ne 13 «QuiekTpoMarneTusm»

HO ABYM 6€CKOHe‘IHO JUIMHHBIM HpHMBIM HapaJIJICJIBHBIM HpOBOIIaM, HaxoAmmMcCsa Ha
paccrosanu R=10,0 cm npyr ot npyra B Bakyyme, TekyT Toku [1=20,0 A u [,=30,0 A onunako-
BOro HaHpaB.HeHI/ISI. OnpenenHTe MaFHI/ITHYIO I/IH,Z[yKI_[I/IIO 1011 B, co3gaBacMoro TOkamMm B TOU-
Kax, JIeKAIIUX Ha MPSIMOU, COeTUHSAIONMX 00a mpoBoaa, eciu: 1) Touka C JISKHAT Ha pacCTOSTHUN
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r=2,0 cM jeBee JIeBOro npoBoja; 2) Touka J[ JexuT Ha paccTosHuu r2=3,0 cM mpaBee MpaBoro
npoBojia; 3) Touka G JSKHUT Ha paccTosTHUU 13=4,0 CM TIpaBee JICBOro MPOBO/IA.

3apaua Ne 14 «Dj1eKTpOMarHeTu3m»

DIIeKTPOH, yCKOopeHHbIN HanpsbkenrneM U=200 B, BieTaeT B 0AHOPOJHOE MarHUTHOE IOJIe
¢ uaaykuueir B=0,7- 10* Tn NEPIEHIUKYISIPHO CUIIOBBIM JIMHUAM. Halitu paguyc OKpy»KHOCTH,
110 KOTOPOM JIBMXKETCS SJIEKTPOH B MArHUTHOM I10JI€ U nepuo]i ero BpameHus. Oteer: R=0,68 M;

-7
T=5,1-10" c.

3apaua Ne 15 «Dy1ekTpOMarHuTHasi MHAYKIH S

[TpoBoasiuii MIOCKUI KOHTYp, UMeroIMi popMy okpyxHOCTH paauyca r = 0,05 M mo-
MEIIEeH B OJHOPOJHOE MarHUTHOE TOJI€ TaK, YTO JMHUM MarHUTHOW WHAYKIIMU IOJISl HarpasJie-
HBI TIEPICHIUKYISIPHO IIIOCKOCTH KOHTypa. ComportuBieHne KoHTypa R = 5 Om. MarnuTHas
UHAYKIMS MeHsiercs 1o 3akoHy B = kt, rae k = 0,2 Tn/c. Onpenenure: a) 3.1.c. UHAYKIUH, BO3-
HUKAIONIYI0 B 3TOM KOHTYpe; 0) CHIIy MHAYKIIMOHHOTO TOKA; B) 3apsijl, KOTOPBIH MPOTEYET 10
KOHTYPY 3a IEPBbIe 5 CEKYHT H3MEHEHHS TOJIS.

3apaua Ne 16 «AutepdepeHuns cBeTa OT TOYEYHBIX HCTOYHUKOBY

B ombite FOHra Ha myTH 0JTHOTO W3 UHTEP(HEPUPYIONIHMX JTydel MoMeIanach TOHKas CTeK-
JISTHHAS TUIACTHHKA, BCIEACTBHE YEro LIEHTpalibHAs CBETJasl M0Joca CMellaiach B MOJIOKEHUE
MEePBOHAYAIILHO 3aHATOE MATOM CBETJION MOJOCOM(HE cunTas IeHTpaibHOM). JIyy magaeT Ha 1uia-
CTUHKY NepneHauKyisipHo. [lokasaTens nmpenomieHus mwiactTuaku n=1,5. J{nuna BoiaHbI A=6- 10”7
M. KakoBa ToMmImHa TIacTUHKU?

3anaua Ne 17 «AutepdepeHuns cBeTa B TOHKHUX IJIEHKAX)

[TnockonaparnienbHas CTEKJISHHAs TUTACTHMHKA TONIIMHOW d=1,2 MKM M ¢ TIOKa3aTelieMm
IIPEJIOMIIEHUS N;=1,5 MOMeIIeHa MeXy AByMsl CpellaMH C TIOKa3aTeNIIMU MTPEJIOMIIEHUA N1 U Ny.
Cser ¢ qymHOM BoJHBI A=0,6 MKM MajjaeT HOpMaJIbHO Ha IUIACTUHKY. OnpenenuTe onTUYECKyIo
pPa3HOCTb XOJ]a BOJIH, OTPaKEHHBIX OT BEPXHEH M HMWKHEW NMOBEPXHOCTEH IJIACTHUHKHU U ONpefe-
JUTE, YCUJIEHUE WM OCJIa0JIeHne MHTEHCUBHOCTH MPOUCXOIUT MPH UHTEP(EPEHIIUH B CIENYIO-
HIMX CIIydasx: a) ng<n<ny; 6) ni<n>n;

3agaua Ne 18 «Anppaxuus @penens»

Haiinute pagnycsl nepBsix Tpex 30H @peHens s MIOCKOW BOJIHBL, €CIIM PACCTOSTHUE OT
BOJIHOBOI MOBEPXHOCTH 10 TOUKH HaOmoAeHus 1 M. JlnuHa BosHbl A=500 HM.

3agaua Ne 19 «/Iuppaxuus ®paynropepar»

Haiiti HanOonp1uii NOPsA0K CIIEKTpa JJis KEJITOM JIMHUU HATpUs C JUIMHOM BOJIHBI A=589
HM, €CJIM MOCTOsiHHas aAudpakiuoHHON pemeTkn d=2 MKM. CKOJBKO BCEr0 MAaKCUMYMOB JaeT
ata pemerka? [Tox kakuM yriiom ¢ HaOIIOJAETCS TTOCICTHUM MAaKCUMyM?

3apaua Ne 20 «I[loasipusauus cBeTa»

Yron Mexay MI0CKOCTSIMU MPOMYCKaHMS JABYX MOJSIPU3aTOPOB PaBEH 50°. EcrecTBeHHbIi
CBET, MPOXOJI Yepe3 TaKyl cuctemy, ocnabmusercs B 8 pas. [IpeneOperas morepsiMu cBeTa mpu
OTpaXeHUHU, OTPEACTUTh KO3(PPHUIIMEHT MOTIOUICHHS CBETA B MOJIAPU3ATOPAX
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3 cemecTp
3agaua Ne 21 «@oTo3¢dexT»

OnpenenuTh HAUMEHBUIMNA 3aep)KUBAIOLINIA MOTEHIMA, HEOOXOAUMBINA ISl TpeKpare-
HUS SMHUCCHU C TIOBEPXHOCTH (POTOKATOJA, €CIU OH OCBELIAECTCS U3JIy4YE€HHEM C JJIMHOW BOJIHBI
0,4 MkM, a KpacHas rpaHuLa JUIsl MaTepuala karoja pasHa 0,67 MkM

3agauya Ne 22 «TenioBoe u3j1yuenue»

Uepnoe Teno Harpenu ot temneparypsl 600K no 2400K. Bo ckonbko pa3 yBenuymiach
o0I11ast TerIoBast SHEPrHs, u3aydaeMas Teaom? Ha cKkoJbkO M3MEHMIIACh JJTUHA BOJHBI, COOTBET-
CTBYIOIIasA MaKCUMYMY SHCPIruu U3JIYUCHUA U CHGKTpaJIBHBIﬁ COCTaB I/IBJIy‘-ICHI/ISI?

3agauya Ne 23 «I¢pdext Komnrona»

®doroH ¢ sreprueii 1 MaB paccesiiicss Ha CBOOOHOM MTOKOMBIIEMCS deKTpoHe. Haiith ku-
HETHYECKYIO DHEPTHUIO DIIEKTPOHA OT/Ia4M, €CIIM B PE3YJIbTAaTe paccesHUs JIMHA BOJIHBI ()OTOHA
U3MeHuIach Ha 25%

3amaua Ne 24 «Dj1eMeHThI KBAHTOBOM MEXaHUKH)

HpI/I ABVIKCHUHN YaCTHULBI BAOJIb OCH X CKOPOCTb €€ MOXKET OBITh omnpeaciicHa ¢ TOYHOCTBIO

(omubOko#) g0 1 cM/c. Haitftu HeompeneneHHOCTh KOOPAUHATHI, €CIM YacTUIleH siBiseTcs: 1)
AIIEKTPOH, 2) apobuHKa maccoii 0,1r

3amaua Ne 25 «HacTruia B NOTEeHIMAJIBLHOMA IMe)

CoOcTBeHHas (bYHKI_[I/IH, OMMUCBIBAKOIIast COCTOSAHUC MUKPOYACTULIBI B OCCKOHEYHO Fﬂy60—

. 7n
. . . v, (x)=Csin—x
KO MOTEHLHMAIBHON sIME MHUPUHOU {, UMEEeT BUJ I . Vicnionb3ys yCaoBHsS HOPMH-

POBKH, OIIPENIENIUTh MOCTOSIHHYIO C.
3agaua Ne 26 «Atom no teopun bopa»
BbruncnuTe paanychl epBbIX TpexX OpOUT 3JIEKTPOHA B aTOME BOJIOPOJIa
3anaua Ne 27 «3ayyeHue aToMma

Haiitu HaI/IGOHLIJ_IYIO W HAMMCHBIYIO JJIMHBI BOJIH CCPpHUU Ilamena B CIICKTPC U3JIYUCHUA
BOOOpOaaA. CpaBHI/ITB MMOJIYYCHHBIC 3HAUCHUA C AJIMHAMH BOJIH BUAVMOI'O U3JTYUCHUA

3amaua Ne 28 «PaquoaKkTUBHOCTD

192
IlepBonavanbHass Macca M30TONA UpUAMS 7 paBHAa M = 5 I, mepuox moiaypacnaga 75

cyTok. Omnpenenurte, CKOJBKO Anep pacnanaercs 3a 1 cekyHay B 3ToM npenapare. CKOJIBKO aTo-
MOB 3TOT0 IpernapaTta octaHercs: uepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCSI aKTUBHOCTb Tpe-
rapara 3a 3To Bpems?

3apaua Ne 29 «3aKkoHbI cOXpaHeHHs B S/IEPHBIX PeaKmusix»

B 1nienTpe cosHIla mpoTekaeT TepMosiIepHas PeaKIisa CHHTEe3a T'ellks U3 BOJAOPO/ia, B KOTO-
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o 4
poii M3 YeThIpeX MPOTOHOB OOpaszyercs siapo He™ u nBa mo3uTpoHA. 3alMUIINTE ITY PEaKIHUIO.
Kaxkwue ermie yactuiibl o0pa3yroTcs B HEit?

3apaua Ne 30 «DHeprusi B si/IePHBIX PeaKIHAX)

Kakoe kommaectBo U «BbIropaet» 3a roi B sIepHOM PEakTOpe ¢ MEKTPHYECKON MOLI-
HocThio 1 I'BT m k.m.a. 38%? Cuurats, 4TO pacnaj siiep ypaHa IOJ JEHCTBUEM TEIIOBBIX
HEUTPOHOB MPHUBOJMUT K 0OPA30BaHUIO MU30TOIOB KCeHOHA-141, cTpoHIMA-92 U TpeX BTOPUUHBIX
HEHUTPOHOB.

3agaua Ne 31 «Pu3uKa TBepaOro Tesnay

Onpenenuth KOMMYECTBO TEIUIOTHI AQ, HeoOxommmoe s HarpeBanus kpuctaia NaCl
maccoid m=20 r nHa AT=2 K, B 1ByxX ciy4asx, eciu HarpeBaHue MPOUCXOIUT OT TeMIepaTypsl: 1)
T1=0p; 2) T,=2 K. Xapakrepuctuueckyto temmepatypy Jedas 0p mist NaCl npunsats paHoii 320
K.

Ilepeuenv nadopamopnuvix padom
1 cemecTp

Ne 1 «IIpumeHeHne 3aKOHOB COXpAHEHMS JIJIs1 OTIPEIETICHHS] CKOPOCTH I0JIETa ITYJIN»
Ne 4 «HccnenoBaHue BpallaTeIbHOTO JBUXKEHHS TBEPIOro Teja BOKPYT HENOJBUIKHOM

=

5 «Omnpenenenue XxapakTEpPUCTUK 3aTyXaIOIMIUX KoJeOaHui pU3Nueckoro MasTHIUKa

Ne 7 «Onpeenenne CKOPOCTH 3ByKa B BO3/TyX€ METOJOM CTOSUEH BOJIHBI»

Ne 11 «M3y4yeHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN

No 14 «Onpenenenue nokaszarens aguadatel MmetooM Knemana u Jlezopmay

No 15 «IIpoBepka 3akoHa BO3pacTaHUsi SHTPOIUHU B HEPABHOBECHOM CHCTEMEY

No 16 «MccnenoBanrie M3MEHEHHsI TEMIIEPATYPHI B a1Ma0aTUUECKOM IMPOIIECCE U OTpee-
nenue ko3 dunuenta ITyaccona »

2 cemecTp

Ne 21 «HccnenoBanue 31EKTPOCTATUYECKOTO MO C IOMOIIBIO 30HAA»

Ne 24 «Pacmmpenue npezena U3MepeHHsi aMIiepMeTpa NOCTOSTHHOTO TOKa»

Ne 27 « 3yueHne pe3oHaHca HaNpsKEHUI»

Ne 28 «Onpenenenrie HHIYKTUBHOCTH KaTYIIKW U MarHUTHOM MpOHHUIIaeMocTu (heppomar-
HUTHOTO TENa»

Ne 32 «Onpenenenne paguyca KpUBU3HBI JIMH3bI U MOJOCHI IPOIYCKaHUs CBETOPUIBTPA C
nomouibto koser Herorona»

Ne 34 «Onpenenenue JIMHBI CBETOBOI BOJHBI M XapaKTEPUCTUK TUGPAKIMOHHON pemieT-
K

Ne 35 «Onpenenenne KOHIIEHTPALMA pacTBOPOB caxapa ¥ MOCTOSIHHOM BpaIllCHUS»

3 cemecTtp

Ne 36 «CHsTHE BOJIBTAMIIEPHBIX XaPAKTEPUCTHK (DOTORIEMEHTA M OMPEICICHUE €r0 YyB-
CTBUTEILHOCTH

Ne 41 «MccnenoBanue Bo30YyXICHUSI aTOMOB Ta3ay

Ne 42 «Onpenenenue riaBHbIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSIHUN aToMa BOJIO-
pona»

Ne 43 «MccnenoBanue TepMO3ISKTPOHHOM SMUCCHUHU U OIIpeiesieHHe paboThl BBIXOa dJICK-
TPOHA U3 METaJIA»
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Ned4 «M3ydyeHue 31eKTpUUECKUX CBOWCTB TBEPBIX TEID»

No 51 «M3ydyeHune 3akOHOMEPHOCTEH a-pacnajar»

Ne 53 «Omnpenenenre MakCUMadbHON PHEPrUuu B-4acTUl] U UACHTU(DUKALUS PaIHOaKTHB-
HBIX [IPENapaToB»

Ilepeuens 60npocos K ceMuHapCKuM 3aHAMUAM
1 cemectp

Cemunap Ne 1 "KuHeMaTka W JUHAMHUKA NOCTYNATEJIbHOT0 M BpPAIIATEJIbLHOIO
JBHKEeHU"
1. Mexanuueckoe aABmxenue. Cucrema orcuéra. MarepualibHas TOUKa.
2. OCHOBHBIEC KHHEMATHYECKHE XapaKTEPUCTHKH: TIEPEMEIICHHE, TyTh, CKOPOCTh, YCKOPEHHUE:
MOJIHOE, HOpMaJbHOE, TaHreHIanbHoe. Kinaccudukanus 1BrKeHMA.
3. TMocrymarensHoe nBuxenue. LlenTp macc. BpamarensHoe nBHKEHUE.
4. OcHOBHbIE KUHEMaTHYECKHE XapaKTEPUCTUKN BPAILIATEIbHOTO ABMKEHHUS: YTOJI TOBOPOTA,
YTJIOBOE MIEPEMEIIICHHE, YTIIOBBIE CKOPOCTh U YCKOPEHHE.
5. CBs3b MeX/1y JIMHEHHBIMU U YTJIOBBIMHU XapaKTEPUCTUKU JBUKEHHs. PaBHOMEpHOE U paBHO-
MepEeMEHHOE BpamiareabHoe qBrxkeHus. [ToHsTHE cOCTOSHUS (PU3HUECKON CHCTEMBI U yPaBHCHHUS
JIBUKCHUSI.
6. JlmHaMHUYeCKHEe XapaKTePUCTUKH: CHJIA , CHJIIOBOE TOJIe, Macca, UMITYJIbC.
7. 3axonsl HproToHa.
8. JluHaMuYecKue XapaKTEpUCTUKU BPAIaTEIBHOTO JBM)KCHUS: MOMEHT CHJIBI OTHOCHTEIBHO
0CH, MOMEHT HHepUUU. OCHOBHOM 3aKOH IMHAMUKU BPAIIaTEeIbHOTO JIBHKEHHUS.

Cemunap Ne 2 "3akoH coxpaneHus"
1. 3akoH coxpaHEHHUs UMITYJIbCA, YCIOBUS €r0 BHIIOTHEHUS.
2. 3aKOH COXpaHEHUs] MOMEHTA UMITYJIbCa, YCIOBUS €r0 BHIIIOJIHEHHUS.
3. Pabota, momHOCTh. PaboTa rpaBHTAaIMOHHOW CHIIBI, KOHCEpPBAaTHBHBIE CHIBL. Pabora
pesyabTUpytole cuwibl. KuHeTnueckass sHeprus, TeopeMa 00 HM3MEHEHUM KHHETHUYECKOil
SHEPIHH.
4. 3aKOH COXpaHEHUs MOJIHOM MEXaHWYECKOM SHEPIHH, YCIIOBHS €rO BBIITOJIHEHHS.
5. CoymapeHue nByX Tedl.
6. CBs3b 3aKOHOB COXPAaHEHHsI CO CBOMCTBaMU NMPOCTPAHCTBA U BPEMEHHU.

Cemunap Ne 3 "Kosebanust u BOJIHBI"
1. ®usnyeckuii 1 MaTEMaTHICCKUN MaSTHHUKH.
2. 'apmoHHueckue, cBOOOIHbIC, BRIHYXKICHHBIE M 3aTyxarolque kolebanus: nuddepeHmaib-
HbIE, TpaduKH, XapaKTEPUCTUKH.
SIBnenue pe3oHaHca u ero usnueckas npuposa. [Ipumepsr.
Bonna. Bunel BotH. Mexanusm o0pa3oBaHHsI MEXaHUUECKUX BOJIH.
3ByKoBas BoJHa. MexaHu3M o0pa3oBaHMsl 3ByKa B ra3ax.
BosHOBOE ypaBHEHUE.
Crosiuas BoitHa. MexaHu3m o0pa3oBaHus. Y paBHEHUE CTOSTUECH BOJIHBI.

No ko

Cemunap Ne 4 "Crarncrnyeckue MeTOAbI ONIUCAHUA MaKpocucrem"
BeposaTHOCTH NOSIBIIEHUST JUCKPETHOM M HEMPEPHIBHOM CITyYalHBIX BEJIMYHH.
DyHKIHUA pacpenesICeHAs BEPOATHOCTEN. Y CIIOBUE HOPMUPOBKHU.

Cpennee u HanboJIee BEPOSITHOE 3HAUCHHUE CITYIatHOW BEJIMUMHEI.
Cratuctudeckue Metoibl. OCHOBHBIE TOJOKEHUS CTATUCTUYECKON (DU3UKH.
Pacnpenenenne Makcgeia, ['aycca, bonsuimana.

asrONE
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Cemunap Ne 5 "TepmoannamMuveckne MeTOIbI ONMCAHUA MaKpocucTem'"
VYpaBHEHHE COCTOSIHUS UACAIBHOIO ra3a.
Pacrnipenenenue sHepruu no creneHsm cBo0oibl. CpeaHsis 3HEPTUsl MOJIEKYIIb.
TermoeMkocTs. MossipHasi 1 yAenbHas TEIVIOEMKOCTH. Y paBHeHHue Maiiepa.
Buytpennss sHeprus kak QyHKIHS cOCTOSIHUSA cUcTeMbl. PaboTa kak (yHKIHS mporecca.
IlepBoe Ha4asI0 TEPMOJUHAMUKH.
W3omporiecchl: M30TEPMHUUYECKUN, H30XOPUICCKUH, H300apHUeCKUid, aIna0aTHIeCKUiA, TIOJTUT-

POIUYECKHUA.

7
8
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. OHTponus. CBONCTBA 3HTPOIINHU U30JIMPOBAHHON CUCTEMBI.
. BTopoii 3aKkOoH TepMOJIMHAMUKH.
. Huxn Kapno. K. a. nukna Kapho.

Cemunap Ne 6 "'SIBjienusi nepeHoca B razax''
. Anuna cBoboaHoro npodera, «d3PpGEeKTUBHBIN AUAMETP» MOJIEKYIIBI.
. SIBneHus mepeHoca: TerIonpOBOIHOCTD, TU(PPY3Us, BI3KOCTb.
. KoaddunumenTs! TernonpoBoanocTH, quddy3uu, BI3KOCTH.
. ®usnueckuii cmpica kodpunmenToB. OT yero 3aBUCAT KOIHHUITUESHTEHI.
. [Ipumepsb! U3 NPUPOIBI U TEXHUKH.

2 cemecTp

Cemunap Ne 7 "JuaexkTpocraTtuieckoe noJje"
. DIIEKTPOCTATUYECKOE MoJIe. DIeKTpudecKkuid 3apsia. 3akoH Kymnona.
. HampsbxkeHHOCTB 3mekTpocTaTruyeckoro moss. [IpuHImn cyneprno3uiun.

. Tlotok Bektopa E . Teopema Iaycca.

. [oTeHIManbHOCTH IEKTPOCTATHIECKOTO TO0JIsA. Teopema O IUPKYIISIIUH.

. CBs3b MKy HAIPSHKEHHOCTHIO ¥ TOTEHIIMAJIOM.

. FGOMCTpI/I‘-IGCKOG onucanue mojs. CUI0BLIE TUHUH. 3KBI/IHOTCHHI/IaJ'II>HBI€ IMOBEPXHOCTH.

Cemunap Ne 8 "Ilocrosinnblii Tok. Llenu nmocrosiHHOro Toka"
. Onexkrpuueckuil Tok. [Im10THOCT TOKA. YpaBHEHHE HENPEPBHIBHOCTH.
. 3akon OMa 15t OTHOPOJIHOTO YYacCTKa LETIH.
. Conporusnenue npooanuka. CoeJMHEHUE CONMPOTUBIICHUH.
. 3akon Oma 11t HeoTHOpOAHOTO yuyacTka nenu. Ctoporuue cuibl. JJC.
. IlpaBuna Kupxroga.
. MomHocTb ToKa. 3akoH Jxoynsa-JleHma.

Cemunap Ne 9 "MaruutHoe moJie. DJIeKTPOMAarHUTHASI MHAYKIHSA"'
. McTOUHMKHM MarHUTHOTO T0Jis. MarHuTHOE MoJie ABMXKYILIErocs 3apsiga U MPOBOJHUKA C TO-

koM. 3akoH bruo-Casapa.

2
11

w
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. IIoTOK M HUpPKyIIsALKs BEKTOpa MHAYKIMU MarHuTHOro nojis. Teopema I'aycca u teopema o
VUPKYJISLH.

Cuna JlopeHua. J[BuykeHue 3apspkeHHOM YacTHIBI B MATHUTHOM I10JIE.

Cwta Ammepa.

3akoH anekTpoMarauTHoW nHAykuuu ®Papanes. [Ipasuno Jlenna.

BuxpeBoe 3i1ekTpudeckoe noie.

SABnenne camonHaykuu. MHIyKTMBHOCTH. COJIEHOM.

Cemunap Ne 10 ""Kose0areabHblil KOHTYP. IlepeMenHbIii TOK"
KonebarenbHuplii KOHTYp. MeXxaHW3M BO3HUKHOBEHUS JIEKTPHUECKUX KOJICOAHUH.
DHeprus 3IEKTPUIECKUX KOIeOaHUH.
3aryxaromue Kojaeoanus. XapaKTEPUCTHKHU 3aTyXaroNUuX KOJIeOaHUH.

Ponb akTuBHOIO COIIPOTUBJICHUA B KOJ’ICG&TGHBHOM KOHTYPC.
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5. BeinyxkzaeHHsle Konebanusi. BekropHas nuarpamma HanpspbkeHuil. Pesonanc Toka. Pe3onanc-
Hasl 4acToTa.

6. CooTHomienue a3 MeXy BHEUTHUM HANPsDKEHHEM, CHIION TOKA U HANpSHKEHUEM Ha pa3iiny-
HBIX DJIEMEHTaX LEIH.

7. IlepeMeHnHbIN ToK. UHOYKTUBHOE U EMKOCTHOE conpoTuBieHue. [loaHoe conpoTuBieHue 1e-
Y TIpY IEPEMEHHOM TOKE.

8. JlelicTByroIrie 3HAYSHUS CUJIBI TOKA M HAMPsDKEHUsI. MOIIHOCTh NP TepeMEHHOM Toke. Ko-
3 PUIUEHT MOIITHOCTH

Cemunap Ne 11 "HUnrepdepenuns cBera’
ONEeKTPOMAarHUTHbHIE BOJIHBI.
KorepeHTHOCTb 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.
WuTepdepenius cBeTa OT IByX HCTOUHUKOB.
WuTepdepeniys cBeTa OT MI0CKONapalieIbHON MIIACTUHKH.
WnTepdepenius cBeTa OT IJIACTUHKY NiepeMeHHoM TonuuHbl. Konbua HeloToHa.
[TpumeHeHne UHTEpPEpEHIIUN CBETA.

S

Cemunap Ne 12 " /Iu¢paxkuus cera'
1. SBnenue mudpaxmumu. OcoOeHHOCT Tudpakuuu CBETOBBIX BOyH. udpaxuus dpenens u
O®paynrodepa.
2. Ilpunmun ['roiirenca-@penens. YpolieHne BRYUCICHHNA ¢ MTOMOIIBI0 BEKTOPHOMW TUarpam-
MBI.
Judpaxnus Openens Ha KpyriioM oTBepcTHH. 30HbI DpeHerns.
Hudpakuus OpayHrodepa Ha y3K0il NpAMOIMHEHHON IeH. YCIOBUS MaKCUMyMa M MUHU-
MyMa. 3aBUCUMOCTb HUHTEHCUBHOCTH CBETa OT YIJia AUPPAKIIIH.
5. udpaxnuonHas pemerka. OCHOBHbIE XapaKTEPUCTUKH AU(DPAKIIMOHHON peleTKH. Y CJIOBUS
[JIaBHBIX MAaKCUMYMOB 1 MUHUMYMOB U JJOOABOUHBIX MUHUMYMOB.

Hw

Cemunap Ne 13 "Tlonsipusanus cBera'
1. Tonspuzanus ceeta. EcTecTBeHHBIN U MONSIPU30BAaHHBIN CBET.
2. Tlomsipu3zanusi cBeTa Mpu OTPAXKEHUH | MpeToMIIeHnH. 3aKkoH bproctepa.
3. Iongpuzanus npu aBoMHOM TydyenperaomiaeHUN. CBoNCTBAa 0OBIKHOBEHHOTO U HEOOBIKHOBEH-
HOT'O JTy4eil.
4. Tlonsipuzanmonnsle npusMel. [Tpu3ma Huxomns.
5. 3akon Mantoca. AHanu3 MoJISIpU30BaHHOTO CBETA.
6. OnTudecku akTUBHBIE BEIIeCTBA. BpallleHre TI0CKOCTH MOJSIpU3aIiy CBETa.

Cemunap Ne 14 "KpantoBasi onTuka'
1. TennoBoe m3mydeHue abcomoTHO YepHoro Tena. 3akoH Credana — bonpimana. 3akoH cme-
nieHus Buna.
2. KopmyckynsipHO-BOJTHOBOM JyaJli3M CBETAa. JHEPTHs U UMITYIIbC POTOHA. J[aBieHne cBeTa.
3. ®otorddexrt. 3akonsl poTorddexra. Popmyna DUHIITENHHA.
4. Oddext Komnrona. opmyna Komnrona.
5. BonHoBele cBoiicTBa yactull. J{immuHa BosHbl ae bpoitisa. [lpunnun neonpenenennoctu Ieii-
3eHOepra.

Cemunap Ne 15 "CrtpoeHue aToma"
Mopaenu aroma. [imanetapHas MOJEIb aTOMA.
ITocrynatel bopa.
W3nydyeHue aroma BOIOpOia M BOAOPOAONOA00HBIX cucTeM. CeKTpaibHbIE CEpUH.
®opmyna bansmepa.
CreKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

o~ E
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Cemunap Ne 16 "OcHOBHBIE M0J10KeHUSI KBAHTOBOWH MeXaHUKHU'"
1. KBanToBeie coctossHus. BomHoBas ¢GyHkums u ee ¢usndeckuit cmpica.  [IpuHnmm
cynepno3uiuu. Ypasaenue [lpeaunrepa, KBaHTOBbIC YPAaBHEHUS ABUKCHUSI.
2. Hekotopsie 3aaun KBAaHTOBOM MEXaHMKH. YacThiia B OECKOHEYHO TITyOOKOH MOTEHIINATBLHOM
ame. KBaHTOBaHME dHEPIUM.
3. KBanTtoBble uncia, XxapakTepu3yrolue MOJ0KEeHUe IeKTpoHa B aToMme. KBaHTOBaHue »HEp-
ruu. KBantoBanue MmomeHTa umnyibca. CiH 3JIEKTpOHA.
4. CxeMa »HepreTHUECKUX ypoBHeH aroma Boaopoja. IIpaBuna orGopa mpu aTOMHBIX HEPEXO-
Jax.
5. I'paHuIbl IPUMEHUMOCTH KBAHTOBOM MEXaHUKH.

Cemunap Ne 17 "ATtomHble siipa, X cBoiicTBa. PagnoakTuBHoCTh"
ﬂBJIeHI/Ie paZII/IOElKTI/IBHOCTI/I.
OCHOBHOM 3aKOH paJuOaKTUBHOTrO pacnaja. PairoakTUBHBIC PSJIb.
CocTaB 1 XapakTepUCTUKU aTOMHOTO siipa. SaepHble CUIIbI.
KanenbHast 1 000109edHass MOJICIH SIIEP.
Macca u sHeprus cBs3u sapa. Y nejibHask SHeprus cBsi3u. Paguyc sapa.

s E

Cemunap Ne 18 "SInepusbie peakuuu"
1. SAnepuble peakuuu.
2. DHeprus SAepHON peaKiu.
3. YpaBHEHHE U 3HEPreTHYecKoe yciaoBHe o-pacrnaja. CBsi3b SHEPIUU OL-YACTHLBI C IEPUOJIOM
nonypacnaaa. TyHHeIpHBIN 3G dekT mpu a-pacmane. CoekTp o-4acTHII.
4. XapakTep crekTpa y-u3iaydeHus. [Iporeccsl B3auMoIeHCTBUS Y-KBAHTOB C BEILIECTBOM. 3aBU-
CUMOCTb MHTEHCHUBHOCTH Y-U3JIy4€HUS OT TOJILIMHBI 105l BeniecTBa. CpaBHEHUE MTPOHUKAIOIIEN
CHOCOOHOCTH pa3IMYHbIX BUIOB U3ITY4YEHUS.
5. Tpu Buna PB-pacnana. DHeprerudeckuil cnektp B-dactun. I'mmnoresa HEHTpUHO. 3aKOHBI CO-
xpaHeHus npu B-pacnane. Jlentonst. JlentoHHbIH 3apsi.

Cemunap Ne 19 ""®usuka TBepaoro teaa'’
. KBantoBbie cratuctiku. OTaudme oT KIacCHYeCKOW CTaTUCTHKH.
. OCHOBHBIE TIOJIOKEHUS CTAaTUCTUKU MakcBesuia- bonpiiMana.
. @yHk1us pacnpenenenus. [lapamerp BeipoxkaeHus. TemmnepaTypa BbIpOXKICHUS.
. Yposens @epmu.
. PaGora Beixoma. [loTennuan Beixosa.
. Onricanue cOCTOSTHHUSI AJIEKTPOHA B YEIMHEHHOM aTOME.
. DHEepreTUuYecKue 30Hbl.
. MexaHI3M MPOX0XKIECHHS TOKa B METAJUIAX, MOTYIMPOBOIHUKA.

O 00 1O W K~ W —

. 3aBUCUMOCTh QJICKTPOMMPOBOAHOCTU MCTAJIJIOB (HOJ'IYTIpOBOIlHI/IKOB) OT TCMIICPATYPhI.
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7. OueHOYHbIE CPeICTBA /IS IPOBEAeHNsI IPOMEKYTOYHOM aTTecTallun

a) [lnanupyembie pe3yJbTaThl 00y4YeHHs H OLEHOYHbIE CPeACTBA /IJIsl IPOBEJeHUs MPOMEKYTOYHOM aTTeCTAllUN !

CtpyKTypHBIH 3I1€-
PYKTYP [Tnanupyemsble pe3yabTaThbl 00y-
MEHT OueHouHbIe CpeiCcTBa
YEeHUs
KOMIIETEHIIUH
OK-1 cn1oco0HOCTBI0 K 20CTPAKTHOMY MBIIICHHIO, AaHAJIN3Y, CHHTE3Y
3HaTh - OCHOBHBIE 3aKOHbI (PU3HKH B IlepeyeHb TEOPEeTHYECKHX BONPOCOB K IK3aMeHy ( 1 cemectp):

001aCTH MEXaHUKH, CTAaTUCTHYC-
CKOW (DM3UKH U TEPMOJTMHAMUKH,
ANIEKTPUYECTBA U MAarHETU3MA,
BOJIHOBOM M KBAaHTOBOI OITHUKH,
ATOMHOM U siiepHON (PU3HUKU U
(GU3UKH TBEPIOTO TeJIa, TPAHUIIBI
MPUMEHUMOCTH ITHX 3aKOHOB H
(bU3UYECKYIO CYITHOCTh SIBIECHUI
Y TIPOIIECCOB, MTPOUCXOASIINX B
MIPUPOJIE.

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

2. JIBKeHHE N0 OKPYXXHOCTH. YTOJI IOBOPOTA, YIJIOBask CKOPOCTh M YIJIOBOE yckopeHue. CBs3b
YIJIOBBIX U JTMHEWHBIX BEJIUYHH.

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

4. HWuepuuanbHble cucTeMbl oTcuera. [loHsTHE criibl, Macchl U uMITysibca. OCHOBHOW 3aKOH JTMHA-
MUKH [TOCTYNATEIBHOTO IBUKEHUS.

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

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

7. 3akoHBI COXpaHEHMsI B MEXaHMKe. 3aMKHyTas CUCTeMa. 3aKOHbI COXPaHEHUS MMIYJIbca U MO-
MEHTa UMITYJIbCa.

8. Pabora u moutHOCTh. KnHETHUECKAS SHEPTHSI MOCTYMATEIIEHOTO U BPAIIATEIEHOTO TBHKCHHUS.

9. KoncepBatuBHble cuibl. [loTeHnmanpHas sHeprus. 3aKOH COXpPaHEHMs MOJIHON MeXaHH4YeCKOH
SHEpPTUH.

10. /IBa cmocoba omMcaHusi B3aMMOAEUCTBUS. J[BH)KEHHE YaCTHIBI B OJIHOMEPHOM CTallHOHAPHOM
riosie. CBA3b MEXAY CUJIONW U MMOTEHIMATIBHON SHEPrUeil.

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

12. 3aryxaromue kojeOaHus. XapaKTePUCTHUKHU 3aTyXaHus. DHEPIUs 3aTyXaloIUX KOoJIeOaHUH.

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




CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

BOJIHBI.
14. Hanoxenue ynpyrux BoiH. Crosiuas BoiaHa U ee ocobeHHocTH. Konebanne HATAHYTOH CTPYHBI.
15. Tlocrymarel DiHmTElHA. 3amMenyieHne BpeMeHu. JIOpEeHIIeBO COKpaIlleHue JJIMHBI. PensTuBHuCT-
CKMe MHBapuaHThl. VIHTEpBas.

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

17. Makpocucrema. MUKpOCOCTOsSIHUE U MakpococTosiHue cucteMbl. Ctatuctuueckuit noaxoa. Ilo-
HSATUE BEPOSATHOCTU U CPEAHEN BETUUHUHBI.

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

19. Pacnpenenenue Mosiekyn o Moayito ckopoctu. Haubonee BeposiTHasA, CpeiHsAs U CpeIHEKBa/I-
paTu4Has CKOPOCTH.

20. Mopgenp wuaeanbHoro rasa. JlaBneHue M TemmepaTypa € TOYKH 3pPEHHMS MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU. Y pPaBHEHUE COCTOSHUS HJICATBHOTO Ta3a.

21. PacnpeneneHue MOJIEKyJ HJI€AJIbHOTO ra3a 110 BBICOTE B MOJIe TshKeCTH 3eMin. bapomerpuueckas
dbopmyna.

22. Tlonsartue creneHei cBoOO0IbI MOJIEKYIBL. Teopema 0 paBHOpacpeAeIeHUN YHEPTUH TI0 CTETIEHSIM
CBOOO/IBL.

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

24. Pabora kak QyHKIus npouecca. M3oxopudecknit, 1300apu4eckuii 1 N30TEPMHUUECKUI POLIECCHI.
25. Tlonsartue TennoeMKocTH. TemI0eMKOCTh IPU N30XOPUUYECKOM M M300apuieckoM mnpoteccax. [To-
CTOSIHHas afualaThbl.

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

27. Huxnnueckuii mponecc. Koaddunument nonesnoro neicTBus TerioBoil MamuHel. Bropoe Hava-
1o tepMoauHamMuku. @opmynuposku Kitayzuyca n KenbBuna.

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

29. OcHOBHOE ypaBHEHUE TEPMOJUHAMUKH. DHTPOMUS UACATbHOrO ra3a. M3sMeHeHue sHTPONUM Ipu
M30IPOLECCaXx.
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

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

31. Cratuctuueckuit Bec MakpococtosiHus. Cytb HeoOpaTuMocTH. CTaTUCTUYECKUN CMBICT SHTPO-
nuu. Popmyna bosbnmana.

32. 'paHuiibl MPUMEHUMOCTH MOJENU WJEabHOTO raza. YpaBHeHue Ban-nep-Baanbca. M3otepmbl
peaJIbHOTO rasa.

Ilepeuyenn Bonmpocos k 3auery (2 cemecTp):

1. Cunbl B3auMoeiCTBHS B pupoje. DiekTpoctarnyeckoe noje. 3akoH Kynona. HanpsokeHHOCTD
aNeKTpocTatnyeckoro noss. [IpuHuun cyneprnosunuu.

2. Cwuioble nmuHH. [ToTOK BEeKTOpa HAPSKEHHOCTH 3JIeKTpocTaTnyeckoro noss. Teopema ["aycca.

3. Tlorenuman. TeopemMa O UUPKYIALNMK BEKTOpA HANPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO OIS,

CBs13p MEXly HAIIPSKEHHOCTBIO U IIOTEHIIUAJIOM.

4. Dnextpoemkocth. Konnencaropsl. CoelMHEHNE KOHJIEHCATOPOB. DHEPrusl KOHJEHCATOpa. JHEp-

TS 2JIEKTPUYECKOTO TIOJIS.

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

asbHOM (hopme.

6. ComporuBiieHue mpoBogHUKOB. CTopoHHKE cHJibl. 3akoH Oma B MHTErpabHOM hopme.

7. TlpaBuna Kupxroda uist pacyera pa3BeTBICHHBIX Iieneid. MomHocTh Toka. 3akoH [xoyns-Jlenna.
8. Enwnas mpupoma >IeKTpUYecKOro ¥ MarHuTHoro moss. [lome aBmkymierocs 3apsina. [IpuHImn

CYIIEpIO3UIIMA MarHUTHBIX NoJiel. 3akoH buo-Casapa.

9. TloTok M HUPKYISIIHS 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 caMoMHAYKIHUU. HIYKTHBHOCTD. DHEPTHUs KOHTYPA C TOKOM. DHEPTUs MAarHUTHOTO I10-

1.

13.DnexTpudeckoe moisie B BemiecTse. [lomsspu3amus TudIeKTpruKa. BeKTop 2IeKTpHIecKoro cMmere-

Hus. J{ManexTpuyeckas NpOHUIAEMOCTD BEIIECTBA.

14 MaruautHOE mosie B BemecTBe. HamaranmueHHocTs. HanmpsokeHHOCTh MarHUTHOTO T0JisA. MarHuT-
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Had IpOHHUIAaEMOCTh BEIICCTBA. (Depp0MaFHeTI/IKI/I.

15.
16.
17.
18.
19.

20.

Cucrema ypaBHeHHII MakcBea Kak 0000IIeHIe pa3pO3HEHHBIX SBJICHUN JCKTPUYECTBA U Mar-
HeTu3Ma. MarepuallbHbIE ypaBHEHHS.

CaoiicTBa ypaBHeHull MakcBeina. [Ipeacka3zanue cylecTBOBaHUs 3IEKTPOMarHU THBIX BOJIH.
DneKTpOMarHuTHbIE BOJIHBL. BoiiHOBOE ypaBHeHHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

[Inockast a1eKTpOMarHuTHas BOJIHA U €€ OCHOBHbBIE XapAaKTEPUCTUKU. DHEPIUsl U UMITYJIbC JIEK-
TPOMAarHMTHOM BOJIHBI.

EctecTBeHHbIN U NOJIIpU30BaHHbIN cBET. CTENEHb MOJIIPU3ALNN JUHEHHO MOJISIPU30BAaHHOIO CBeE-
Ta. 3akoH Maimoca.

[Tonspuzanus npu OTPaKEHUH U NPEIOMIICHHH CBETA HA TPAHULIE pa3zelia JUAIEKTPUKOB. YTOJl
Bprocrepa. JIBolHOE J1ydeNpeIOMIICHHUE.

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

22.

23.

24,

25.

26.

27.
28.

29.

LMY CBETA NP MPOXOKIECHUH YEPE3 ONTUYECKU AKTUBHYIO CPENLY.
[Ixama 35meKTpOMarHuTHLIX BOJIH. OCOOEHHOCTH ONMTHYECKOTO auama3oHa. [lokaszarens mpenom-
JIEHUS CPEbl.

Korepentnsie BonHbl. MHTepdepeHius cBeToBbix BoJH. Clo)K€HHME MHTEHCHUBHOCTEM B Cilydae
HEKOTe€PEHTHBIX U KOTEPEHTHBIX KOJIeOaHUH.

Onrtuueckast pa3HOCTh xona. CBsI3b ONTHYECKOM PAa3HOCTH XOJa JBYX BOJIH C Pa3HOCTHIO a3
MEX1y HUMH. Y CJIOBHUSI MAKCUMyMa 1 MUHUMYMa.

Cxema lOnra nns Habmonenus uHTepdepeHUUU. BpeMeHHas M mpOCTpaHCTBEHHAsT KOTEPEHT-
HOCTB.

WNurtepdepennus B ToHKUX miueHkax. Habmonenue konen HpioToHAa B OTpaK€HHOM M IPOXOAS-
LIEM CBETE.

SAsnenne qudpaxuun. Judpaxuus Openens u @payurodepa. [punuun [oiirenca-Openens.
Hudpaxius Openens Ha KpyriaoM oTBepcTHH. 3oHbl Dpenens. ['padguueckuil MeToa ClOKEHUS
aAMILTUTYI.

Hudpaxius Opaynrodepa Ha y3koi npsaMoiuHEeHHOH menu. JudpakiuuonHas pemeTrka Kak co-
BOKYITHOCTb KOHEYHOT'O YHCJIA LIEJIECH.
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IlepeyeHb TeOpeTHYECKHX BONPOCOB K IK3aMeHy ( 3 cemecTp):

1. TemnoBoe u3myuenue tena. 3akoH Credana-bonpimana. 3akoH cmemenuss Buna. I'mnoresa
[1nanka.

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

3. ®orousl. [laBnenue ceeta. KopmyckynspHO-BOJHOBOH J1yajan3M CBETa.

4. Paccesaue porona Ha cBoOOAHOM 3tekTpoHe. Dopmyna KommroHa.

5. BonnoBble cBoiicTBa yactull. [[nuHa BosHbI ae bpoiuid. DkcnepruMeHTalbHble TOATBEPKICHUS

rurnotessl ae bpoits.

6. [Ipunuun HeonpenenenHoctu. CooTHouleHne HeonpeaeneHHocTel I'elizen6epra. OcobeHHOCTH

rporecca U3MEpPEHNs B KBAHTOBOM MEXaHUKE.

7. ®uszuveckoe HCTONKOBaHME BOJIH e bpoiinsa. BonnoBas ¢ynkuusa u ee cpoiicta. IlnoTHOCTH

BEPOSITHOCTH OOHAPY)KEHUS YACTHIIBI.

8. OcHoBHas 3aj7aya KBaHTOBOM MexaHuku. HectanmonapHoe u craumoHapHoe ypaBHeHue llIpé-

JUHTEpa.

9. Yactuma B 0AHOMEpHOM OECKOHEYHOH NpPSIMOYTOJIbHOM MoTeHIMaabHON sMe. KBaHToBaHue

sHepruu. CoOCTBEHHBIE (QYHKIIMU COCTOSIHUS YaCTHIIBI.

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

11. KBaHTOBBIIl TapMOHUYECKUI OCLHUIIIATOP.

12. Ilnanerapnas mojnens aroma. [loctynarel bopa. KBantoBanue sHepruu BoJ1opo101moa00HOH cu-

CTEMBI.

13. U3znydenue BOoAOpoAOnoJo0HBIX cucTeM. CHeKkTpalbHble cepuu aTroma Bojaopona. O6o0meHHas

dbopmyna banemepa.

14. CrnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKkoH Mo3iu.

15. Vpasuenue Ulpenunrepa mist atoma Bogoponaa. KBantoBanue MmomenTta umnyisca. [Ipasuna ot-

oopa.

16. CruH snekTpoHa. KBaHTOBBIE YHCIIa, OMMCHIBAIOIINE COCTOSTHHE JICKTPOHA B aTromMe. KpaTHOCTB

BBIPOXKJIEHUS SHEPreTUUecKuX ypoBHed. [Tpunuun [aymnu.

17. IlpuHIMI TOXAECTBEHHOCTH OJUHAKOBBIX YacTull. bo3oHb!l 1 Gpepmuonsl. KBaHTOBBIE pacnpene-

JIEHUS.

18. CBobopHbIE 251eKTpOHBI B MeTaiuie. DHeprust depmu. 30HHASI TEOPHSI TBEPIIBIX TEJ.
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19. DnekTponpoBOIHOCTH METAIIOB U MOJYIPOBOJAHUKOB. CBEPXIPOBOAUMOCTbD.

20. SIBnenue pagmoakTuBHOCTH. OCHOBHOM 3aKOH paJMOaKTUBHOrO pacnana. [locrosiHHas pacnana.
[lepuon nonypacnana.

21. CoctaB 1 XapaKTepUCTUKU aTOMHOTO siipa. KanenbHas mozens. Pasmep u cniuH sapa.

22. Macca u 3Heprusi CBsi3u aTOMHOTO Spa. 3aBUCUMOCTH YAEIbHOM SHEPrus CBSA3H OT MacCOBOTO
yucia. O0osoYedHast MOJIETb Sapa.

23. SlnepHble peakuuu. JHEprus peakuuu. Peakuuu geneHus U CUHTe3a Aep.

24. PammoaktuBHBIC psiabl. OCHOBHBIC 3aKOHOMEPHOCTH O-M3ITydeHus saep. ymHa cBOOOIHOTO
mpoOera o-4acTuil.

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

26. Ocobennoctu y-uznyudeHus saep. [I[poxoxaeHue y-KBaHTOB 4epe3 BEUIECTBO.

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

28. Anponsl. bapuonnsiii 3apsa. KBapkoBas Mojens aipoHOB.

YMmeTs

- IPUMCHSTH (1)I/I3I/I‘I€CKI/IC 3aKOHBI
U (PU3UKO-MaTeMaTHUECKUH arl-
napar i pCeuICHUA HE TOJIBKO
TUIIOBBIX, HO M 0o0Jiee CIOXKHBIX
HECTAaHAAPTHBIX 3aaa4 B paMKax
(GU3UKU ¥ CMEXHBIX AUCIUILIINH,
- HCIIOJIb30BaTh CIOKHBIE PU3U-
4eCKME MOJENM MAJI1 ONUCaHUs
peaTbHBIX TPOIIECCOB, BHIOUpATH
METO/Ibl X UCCIIEA0BAHNUS.

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

tpaekropuu Yy = f(X) u n300pa3uth ee rpaduuecKu; BEKTOp CKOPOCTH V U YCKOPCHHs d B 3aBHCH-
MOCTH OT BPEMEHHU; MOMEHT BPEMEHHU t(, B KOTOPBI BEKTOP YCKOPEHUSI d COCTABISET YTroJl /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 YIIIOBOI CKOPOCTH (o) 32 IPOMEXYTOK BPEMEHH OT t=0 110 OCTaHOBKH; 2) YIIIOBYO
CKOPOCTH TeJIa B MOMEHT BpeMenn t=0,25 ¢; 3) HopMaJIbHOE YCKOPEHUE TOYKH, HaXOJISIICHCs Ha pac-
CTOSIHUU | M OT OCH BpallleHHs B TOT ke MOMEHT BpeMeHu. OTBeT: 2pan/c; 3 pan/c; 9 M/,

3ananue 3. llap maccoit mi;=4Kr JBUKETCS CO CKOPOCTBIO V1=5 M/C M CTaJKUBAETCS C IIapOM
Maccoif my =6 Kr, KOTOPBIA ABMXKETCS €My HaBCTPEUy CO CKOPOCThI0 V=2 M/c. Ompenenure cKopo-
CTH IIAPOB IMOCJE yAapa. Yaap CUUTaTh aOCOMIOTHO YIPYTUM, IPSIMBIM U IeHTpabHbIM. OTBeT: 3,4

m/c, 3,6 m/c.
3aganue 4. Ban B Buje cromHoro muimHAapa Maccoit mp=10 Kr Haca’keH Ha rOPU30HTAIbHYIO
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ocb. Ha nunuHzap HamoTaH IHYpP, K CBOOOJHOMY KOHILy KOTOPOI'O IOJBELIEHA THPsl Maccol mp=2
Kr. C KakuM YCKOpEHHEM OyJeT OMyCKaThCs TUps, €ClH ee MpeaocTaBuTh camoii cebe? Otset: 2,8
M/,

3ananue 5. OnpenenuTh NEPUO, YACTOTY U HAYAIbHYIO (Da3y KoJeOaHMd TOYKH, JBHKYIIEHCS
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=0,8c; v=1,25 c'l; V=0,157 m/c.

3apganme 6. Haiinure ans ra3000pa3HOro a3ora TeMIeparypy, NpH KOTOPOH CKOPOCTSAM 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. MneanpHblil 1ByXaTOMHBIN ra3 00bEMOM 5 J1 U JaBICHUEM 10° Ia MU30XOPUYECKH
Harpeiu, B pe3yJbTaTe Yero CpeAHss KUHeTHUeCcKas HepIus ero MoJsiekys ysenuuuiack ot 0,0796 »B
10 0,0923 3B. Ha ckoibKko npu 3TOM U3MEHUTHCS AaBiieHue ra3a? B nanpHeiieM raz u30TepMUYecKu
paclIMpuiIn 10 HavaslbHOro JaBieHus. OmnpenenuTe o0beM rasa B KoHue mporecca. OTBET: yBemu-
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 IpH Tex ke ycnoBusax paseH 10 mklla-c. Otet: A=7,42 MB1/M-K.

3aganue 9. 12 r a30Ta HaXOAATCA B 3aKPBITOM cocyae oobeMoM 2 1 mpu Temmepatype 10°C.
[Tocne HarpeBaHus 1aBJI€HUE B COCY/E CTAJIO gaBHo 10*Mm.pr.cT. Kakoe KOIM4ecTBO Teria Obio co-
o01ieHo ra3y npu Harpesanuu? Otser: 4,110 [Ix.

2 cemecTp

3apanme 10. Cmemanu Boxy Macco Mi=5Skr mpu temneparype T:=280 K ¢ Bomoi maccon
m,=8kr npu Temneparype T, =350 K. Haiitu: 1) remnepatypy 6 cmecu; 2) usmenenue AS sHTponuu,
npoucxosmiee mpu cmemuBannu. Oteet: 323 K; 0,3 x[x/K.

3ananme 11. Toueunsie 3apsaabl q1=10 HKa 1 qp=-20 HKi HaxoaaTcs B BO3yXe Ha PacCTOSHUU
10 cm apyr ot apyra. OnpenenauTb HaNpsYKEHHOCTh MOJIsl B TOUKe A, YJaJIeHHON Ha paccTOsSTHUE 6 cM
OT IIEpBOro U Ha 8 cM OT BToporo. Kak u3mMeHHuTCs MOTEHIMAIbHAs SHEPTUs B3aUMOJIECHCTBUS 3apsi-
JIOB, €CJIM MEPEMECTUTh BTOPOH 3apsj B ATy Touky? Kakyro Juis 5TOro Hy>KHO COBEPIIUTH paboTy?
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Otset: 37,6 kB/m; 12 Mx/[x.

3aganue 12. Tpu muockux BO3AYIIHBIX KoHJeHcatopa ¢ eMKocTsmu Ci=1,5Mk®D, Cy=7 mMkD,
C3=2 Mk® coeanHEeHbI MMOCIE0BATEILHO U MIPUCOSANHEHBI K UCTOYHHUKY ToKa. [Ipu 3Tom 3apsia BTO-
poro KoHjieHcaropa paseH 14- 10 Ku. a) Haittu SHEpruro Toi Oatapen. 0) He oTkimouas uctouyHnka
TOKa OT 0aTapeu KOHJIEHCATOPOB, Pa3[BUTAIOT MJIACTUHBI TPETHETO KOHICHCATOPA, YBEIUYHBAs pac-
CTOSTHUE MEXAYy HUMHU B 2 pasa. Haiitu usmenenue eMkocTH u 3apsiga 6arapeu. Oteet: 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 OJTHO-
uMeHHbIMU Tiomocamu. CorpotuBieHne R coenuuuTenbHbIX MpoBoAoB paBHO 0,2 Om. Omnpenenuth
CHJIy TOKa B 1lenu | W pa3sHOCTh MOTEHIIMAIOB Ha 3aXHMax Kaxaoro ucrounuka. Otser: 0,5 A; 1,15
B; 1,05 B.

3ananue 14. Kpyrosoit Butok paanycom R=15,0 cM pacnosoxeH OTHOCUTEIHLHO OECKOHEYHO
JUIMHHOTO MPOBOJIa TaK, YTO €ro IJIOCKOCTh MapaiienbHa nmposoay. [lepnenaukyssp, BOCCTaHOBIICH-
HBIM Ha MPOBOJ U3 LIEHTpa BUTKA, SBJIAETCS HOPMAJBIO K IJIOCKOCTH BHUTKa. Cuja ToKa B MPOBOJE
[1=5A, cuna Toka B Butke Toku [p=1A. Paccrosnue oT nieHTpa BuTKa 10 npoBojaa d=20 cm. Ompene-
JIUTE MAarHUTHYIO MHAYKIUIO B IIeHTpe BuTKa. OTBeT: Bo=0,5MKT11.

3ananme 15. [IpoBosumii mIOCKU KOHTYp, UMerOIUi GopMy OKpykHOCTH paguyca r = 0,05
M MOMEIIEH B OJTHOPOJHOE MarHUTHOE T0JIE€ TaK, YTO JIMHUW MarHUTHOM MHYKIMH TOJIsl HAPaBJICHBI
MEePHIEHIUKYISIPHO TNIOCKOCTU KOHTypa. ComnportuBienne KoHtypa R = 5 OM. MaruutHas uHIyKUUs
Mensiercs o 3akony B = kt, rne k = 0,2 Tn/c. Onpenenure: a) 3.4.c. UHIYKIMY, BOSHUKAIOLIYIO B
3TOM KOHTYpE; 0) CHITy MHIYKIIMOHHOTO TOKa; B) 3aps, KOTOPBIA MPOTEUET MO KOHTYPY 3a MepBbIe 5
cexkyHa u3amenenus noss. Oteer: 1,6 mB; 0,3 MA; 1,6 mKo.

3ananme 16. Karymka HamoTaHa MeIHBIM MPOBOAOM JuamerpoM d=0,2 MM c obmieil AauHOM
=314 M u umeet unaykTHBHOCTH L=0,5 I'H. OnpenenuTth CONMPOTHBICHUE KATYIIKU: 1) B IIEMH IO-
CTOSIHHOTO TOKa; 2) B LIeTH nepeMeHHoro Toka ¢ yactoroit v=50 I'n. Oteer: R=160 OM; R=224 Om.

3ananue 17. B ompite FOHTA cTeKnsiHHAS TIIIACTHHKA TOJIIWHON B 2 CM MTOMEMIACTCS Ha MYTH
OJTHOTO M3 MHTEepPEPUPYIOMIUX JTydel NMepneHauKyIsapHo 1ydy. Ha ckolbKo MOTyT OTJIMYAThCs IPYT
OT JIpyra 3HAYeHUs IMOKa3aTess MPEeIOMIIEHUS B Pa3jIMYHbIX MECTax IUIACTUHKH, YTOObI U3MEHEHUE
Pa3HOCTH X0J1a OT ATOM HEOJHOPOIHOCTH He npeBbimano 1 Mmxm? OTBeT: A<n=5- 107,

3aganue 18. [Tygok Oenoro cBera majaeT HOPMAJIBHO K TTOBEPXHOCTH CTEKIISTHHOM ITJIACTHHKHU
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tommuHon d=0,5 MkM, Haxojsmelcs B Bo3ayxe. [lokazaTens npenomienus crekia n=1,5. B pe3ynb-
TaTe MHTEP(HEPEHIIMH HHTEHCUBHOCTh HEKOTOPHIX BOJIH, IJTUHBI KOTOPHIX JIEKAT B MpeesiaX BUANMO-
ro crekrpa (ot 400 mo 700 HM), ycuiuBaeTcs pu oTpakeHUH. OnpenenuTe MIUHbI 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 paccTOsTHUM OT OTBEPCTHS HA €r0 OCH JOJDKHA HAXOJAUTHCS TOY-
Ka HaOMoIeHus, YTOOBI OTBEPCTHE OTKpBIBANO: 1) onHy 300y @penento; 2) nse 3oubl 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 mocTosHHAas JuQpakuuoHHON pemeTkd d=2MkM. CKOJIBKO BCEr0 MaKCUMYMOB
naet ota pemierka? [log kakum yriom ¢ Habmonaercs nociennuid makcumym? OtBer: 3; 7; 62°.

3apanue 21. JIBa monspu3aropa pacrojoXKeHbl TaK, YTO YroJd MEXIy HX IUIOCKOCTSIMHU
IIPOIYCKaHUs paBeH 25°, Omnpenenurs, BO CKOJIBKO pa3 YMEHBIIUTCS MHTEHCUBHOCTh €CTECTBEHHOIO
CBETa MpHU MPOXOXKJAeHUU: 1) depe3 oauH (MEepBHIN) mossipu3aTop, 2) 4Yepe3 0ba moJsspusaropa.
Koaddunuent nornomenus cera B noispuzatope paseH 0,08. Otser: 2,17; 2,88.

3aganmne 22. Yepnoe teno umeer temneparypy 3 kK. Ilpu oxnaxkneHun Tena JJTUHA BOJHHI,
MPUXOJAIIAsACS HAa MaKCUMyM H3JIydaTelbHON CHOCOOHOCTH, M3MeHMiack Ha 8 MkM. Jlo kakoi
Temneparypsl oxJyaaumiock Teno? Oteer: 323K.

3aganme 23. Y3Kuil My4oK MOHOXPOMAaTHUYECKOTO PEHTT€HOBCKOIO M3JIy4eHHs MaJaeT Ha pac-
cenBarollee BemecTBo. [Ipu 3ToM ayirHA BOJIHBI U3JIYYEHHUS], PACCESTHHOTO MOJ yrilaMu 60° u 120°,
OTJIIMYAIOTCS APYT OT Apyra B 2 pa3za. Cuyuras, 4To paccesHue MPOUCXOAUT Ha CBOOOJHBIX IIEKTPO-
Hax, HAUTH JJIMHY BOJIHBI aIAr0IIero u3nydeHus. Oteet: 1,2 M.

3ananme 24. Kpachas rpanuna ¢otodddexra i HEKOTOPOro MeTauia paBHa 275 HM.
Haiitu: 1) paGoty BbIXoAa 3JIEKTpPOHA M3 3TOT0 METaula, 2) MAaKCHMaJbHYIO CKOPOCThH 3JEKTPOHOB,
BBIPBIBAEMBIX U3 3TOT0 META/UIA CBETOM C JUIMHOM BoJIH 180 HM, 3) MakCUMalbHYI0 KUHETHUYECKYIO
SHEPTHIO ITHX AIeKTpoHOB. OTBeT: 4,525B; 9,1 10° m/c; 2,383B.

3ananme 25. DnekTpoH obOnanaer kuHeTmueckoil sHeprueit 30 »B. Omnpenenuts aeGpoities-
CKYIO JUTMHY BOJIHBI 3JIEKTpOHA. BOo 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 BIOJH OCH X CKOPOCTh €€ MOXET OBITh OIpenecHa C
TOYHOCTbHIO (01uOKoif) 10 1 cM/c. HaliTu HeonpeeneHHOCTh KOOPAUHATHI, €CIM YaCcTULICH SBIISETCS:
1) anextpon, 2) npodbunka maccoii 0,1r. Otset: 0,01m; 10%wm.

3aganue 27. Yactuia HaxoAuTcs B OECKOHEYHO TITyOOKOM OJTHOMEPHOI MOTEHIIUAIbHOW UMes
MUHHMaJIbHYIO SHepruto. KakoBa BeposTHOCTh OOHApY)KEHHUs YacCTHUIIBI B CpellHeH TpeTu siMbl? OT-
Bet: 0,609.

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

3aganue 29. Onpesenure Nepuol Modypacnaga i HayalbHyK aKTHBHOCTb BUCMYTa 53 Bi , €CJH

M3BECTHO, YTO BUCMYT Maccoid M = 1 r, BeiOpackiBaet 4,58 10" S —uacrun 3a 1 cekynay. Bo ckoibko
pa3 U3MEHHUTCA aKTUBHOCTH 3a Mecal? OTBeT: 5 cyTok; 64 pasa.

3aganmue 30. Snpo Gepmms-7 S-paguoaktuBHO 1o cxeme K-3axBata. 3anucarts 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 111 3eMJIM (PHEPIUs COTHEUHOTO U3y4YeHHUs, a/laloIIero
B EIMHUIly BPEMEHH Ha EIWHUIly IUIOMAJAW B TEPIEHAWKYISIPHOM HarpaBiieHHH) paBHa 1370
Jik/c-M?. Onupasich Ha 5Ty BEMYHHY, HAMINUTE, CKOJIBKO MO MAcce BOAOPO/IA BHITOPAET EKECEKYH/IHO
BHYTPH COJIHIIA, €CIIM M3BECTHO, YTO MCTOYHHKOM SHEPTHH COJIHIA SBISIETCS CHHTE3 YETBIPEX siaep
BOJIOpoJia ¢ 0Opa3oBaHueM sijipa reausi-4. Oteet: 630 MiH.T/C.

Bnanets

— TPaKTHYECKHMHU HAaBBIKAMH
UCIIOJIb30BAHUS AIIEMEHTOB (hU-
3UYECKOr0 IKCIIEPUMEHTA U pe-
meHust GU3NYECKUX 3a/1a4d Ha
APYrux AUCHUILINHAX,

— HaBBIKAMH ¥ METOJIUKAMH
0000I111eHUs pe3yIbTaTOB pelle-
HUsA 3aja4, BKCHepI/IMeHTaHBHOﬁ

IIpumepHBIii IepeYeHb BONPOCOB H 3aJaHUI 110 JIA00PATOPHBLIM padoTam
1 cemecTp

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

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

[Tnanupyemble pe3ynabTaThl 00y-

MEHT OueHouHbIe CpeicTBa
KOMITCTCHIIHH e
NeSITeIbHOCTH, 2. Kakue BeMUMHBI UIMETH KHHETUYECKash M MOTCHIUAIbHAS SHEPTUSl CUCTEMBI «ITyJIS-+MasTHUK» B
—  METO/IaMHM 3KCIEPUMEHTAIb- pa3nu4HbIe MOMEHTHI ombiTa? [IpencraBpTe cXxemMy M3MEHEHHsI KMHETUYECKOW M TOTEHIIUAIBHON
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 Helb3s U nouemy? Cxema.
- BO3MOYHOCTBIO MEXIUCUUILIU- | 4. JIJIS KakuXx MOMEHTOB BPEMEHHU B JIAaHHOM JKCIEPUMEHTE MOKHO NMPHMEHSATH 3aKOH COXPAaHCHHS
HApPHOTO TIPUMCHEHUS 3aKOHOB UMITYJIbCA, a ISl KaKUX HeJb3s U mouemy? Cxema
bu3uky. 5. Hcmonp3yst 3aKOHBI COXpaHEHUS MONyduTe (HOpMYIy IJIsi pacdeTa CKOPOCTH IOJIeTa MyJad B JaH-
HOH paborTe.
6. Kak npomsBoautcst 00paboTKa SKCIIEPUMEHTAIBHBIX TaHHBIX B TaHHOW padoTe. Kak ompenensercs

JOBEPUTEIIBHBIA MHTEPBAJ CKOPOCTH M CPEAHSSA KBaJpaTHUECKas MOrPEIIHOCTh OTKJIOHEHHUS Ma-
SATHUKA?

Ne 4 «MccnenoBanue BpalaTesbHOTO ABHKEHUS TBEPOTO TeIa BOKPYT HEMOJIBUKHOM OCH»

1.

=

KakoB xapakTep 3aBUCHMOCTH MOMEHTA HHEPLUHU OT PACCTOSIHUSA, HA KOTOPOM HAXOJUTCS TEJI0 OT
ocu Bpamienusi? B gannoii padore. [TocTpoiite rpaduk 3Toi 3aBUCUMOCTH.

Kak sxcnepuMeHTaIbHO OnpesiensieTcss MOMEHT MHEPLIMH Tejla B JaHHOM JabopaTopHoil paboTe?
Kakwne 3aK0oHBI cOXpaHeHHsI TIPUMEHSIOTCS ISl BEIBoJa pacdeTHHIX (popmyn? [lomyunte hopmymy
JUIS pacueTa MOMEHTAa MHEePIIUU MasTHHUKA.

KaxoBa 3aBUCHMOCTb YTJIOBOTO YCKOPEHHUS T€la OT MOMEHTa MPHUJIOKEHHBIX K HEMY CHJI U MOMEH-
ta uaepuuu tena? [loctpoiite rpaduk JaHHON 3aBUCUMOCTH

Kak na mastHuke O6epOeka MOryT OBITH OINpPEACNICHBI YTI0BOE€ YCKOPEHHE, MOMEHT JCHCTBYIO-
IIUX CUJ U MOMEHT UHepLUu?

Kak B nanHO# paboTe pacCUMTHIBAETCS MOTPEIIHOCTh ONPEAEICHUS] MOMEHTa HHEPIIMU Teja OTHO-
CUTEJIHHO MPOU3BOJIBHOI OCH BpareHus?

[TponemMoHCTpUpPYTE BO3MOKHOCTD IpuMeHeHus cpeabl Microsoft Excel (wmm mpyroii cpeibr) aist
00pabOTKU IKCIIEPUMEHTANIBHBIX TAaHHBIX.

Ne 5 ((OHpCI[CJ'IeHI/IC XAPaKTCPUCTHUK 3aTyXaroIux KoJieOaHui (I)I/I3I/I‘-ICCKOI‘0 MassiTHHUKa»

1.

[louemy konebaHMsI MassiTHUKA B JaHHOW paboTe OyAYT 3aTyXaloUIMMH, Jake IPU BHIKIIOYEHHOM
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

wmn

o

AJIEKTpOMaruuTe?

3anumuTe ypaBHEHHS 3aTYXAOMINX U HE3aTYXAOIINX KOJIeOaHU, CPAaBHUTE HX.

Kak amrumnTy/a 3atyxaronmx KojieOaHui 3aBUCUT OT BPEMEHH U OT YMCIIa KOJIeOaHUi?

KakoB (u3uveckuii cMbICT BEIMYUH MPUMEHUTEIHLHO K JAaHHOW paboTe: HayalbHAs aMIUIHTY/a
KojeOaHuii, HauanbHas ¢a3a KoneOaHUi, KpyroBas 4actoTa KoliebaHui, nepuoj KouebaHuii, Ko-
3¢ UIMEHT 3aTyxaHHs, BpeMs pelaKcaluu, Jorapu@Mudeckuii JeKpeMeHT 3aTyXaHus, H00pOT-
HocTh. Kak oM MeHstoTcs ¢ poctom U?

Kak MeHsIoTCsS XapaKTepUCTUKU 3aTyXamIIUX KoJeOaHWH HavallbHas aMIUIUTYAa KOJICOaHWH,
HavanpHas (aza kojneOaHU, KpyroBas yacToTa KosieOaHUM, mepuoja kojebaHui, KodpQuiueHt
3aTyXaHus, BpeMs pelaKcaliu, JIOTapuPMUUYCCKUN JEKPEMEHT 3aTyXaHus, JOOPOTHOCTh €CIIH
OJIH U3 MTapaMeTPOB JaHHOro (puzndeckoro mastHuka: |, m, L, K yBenuuutcst (Jinb60 yMEHBIINT-
cs1) IpU (PUKCHPOBAHHBIX 3HAYEHUSIX OCTABILIUXCS?

Jliist 4ero, B JaHHO# pa®oTte, rpaduKu CTPOSIT B JorapupmMudeckoMmacinrade?
[MponemMoHCTpUpPYHTE BO3MOKHOCTD TpuMeHeHus cpeabl Microsoft Excel (wim npyroii cpebr) st
00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.

Ne 11 «M3y4yeHne cTaTUCTUUECKUX 3aKOHOMEPHOCTEN»

1.

2.

w

KakoBo pacnpeznenenue npobu mno suelikam Ha nocke ['anprona? Kakoe pacnpeneneHue aHaio-
TMYHO JaHHOMYy B MKT?

KakoBo pacmpeneneHue 31€KTPOHOB MO MOJYJIIO CKOPOCTH B AaHHOMW padoTe? UTO mMpOoUCXOaUT
IIPY U3MEHEHUH HANPsDKEHUS Hakasa?

Kakue cratuctiuueckre MeTo bl IPUMEHSIOTCS B IaHHOM paboTe?

[IponemoHcTpUpY#iTE BO3MOKHOCTh NpuMeHeHus cpenbl Microsoft Excel (wnm mpyroii cpenbr)
J1s1 00pabOTKH DKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 14 «Onpenenenue mokasarens aguadaTsl MeTooM Kiemana u Jlesopmay

1.
2.

OOBsCHUTE X0/ FKCIIEPUMEHTA U Pe3yIbTaThl pacyeTa.

HazoBuTte mporiecchl, MPOUCXOAIINE C Ta30M, B X0J/I€ DKCIIEPUMEHTa M M300pa3uTe ux rpadpuye-
CKH.

3anuiuTe ypaBHeHHs IS BbIBOAA (POpPMYJIbl OKazaTens anadbarsl.
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

4. TIpoaeMOHCTpHpYHTE BO3MOXHOCTH mpuMeHeHus cpeasl Microsoft Excel (wam mpyroit cpeisi)

U1 00pabOTKU AKCIIEPUMEHTAIBHBIX TaHHBIX.

5. Kak B nanHoi paboTe MUHUMHU3HPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JAHHBIX?

2 cemecTp

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

1.

2.

Uro Takoe HampsHKEHHOCTH AleKTpudeckoro noisi? Kak rpadudecku mpeacTaBuTh pacipeneneHne
HaMpPsHDKEHHOCTH B Pa3HBIX TOYKAX 3JEKTPUUECKOro MoJisl B JaHHOM paboTte?

Uro Takoe moTeHUHMaN 3jieKTpocraTrueckoro nons? Kak rpadudecku mpeactaBuTh pacmpezene-
HUE TIOTEHIMANa B Pa3HBIX TOYKAX 3JEKTPUUECKOTO MO B IaHHOM paboTe?

Yemy paBHa paboTa 1Mo MepeMENICHUIO 3apsaa BOIb SKBUMOTEHIIMAIBLHON MOBEPXHOCTH U TI0 3a-
MKHYTOMY KOHTYpPY, OTPAaHHYEHHOMY y4YaCTKaMHU CHUJIOBBIX U IKBHUIOTEHIMAIbHBIX JUHUN? BbI-
YHUCIUTE padoTy MO NEPEMELICHHIO 3apsiia M0 3a/1aHHOM TPAeKTOPUH.

Kax n3aMeHuTCs KapThHA CUIIOBBIX U SKBUIIOTEHIIMATBHBIX JUHHUM MPU YBETUYECHUU (YMEHBIICHUH )
HaNpPsHKEHHOCTH MEXY 3JIEKTpoiaMu?

Ne 24 «Pacmmpenue npeaena U3MepeHUs: aMIepMeTpa MOCTOSTHHOIO TOKa»

1.

2.

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

UYrto Ha3bIBAIOT TOKOM IIOJIHOTO OTKJIOHEHUS U HANPSHKEHUEM ITOJIHOTO OTKJIOHEHUS JJIEKTPOU3MeE-
puTensHOTO prbdopa?

Kakum 00pa3oM BKIIIOYAIOT aMIIEPMETP U BOJBTMETP B JIEKTPUUECKYIO IIETIb [T U3MEPEHUs TOKa
n HanpspkeHus? IlpogemMoHCTpupylTe HaBBIKM BKJIOYEHHS! 3THX NPUOOPOB B 3JIEKTPUUECKYIO
LIEIIb.

Uro Takoe myHT? {15 4ero m kak oH ucnoisb3yercsa? [IponeMoHCTpupyiTe NCIIOJIB30BAHUE MIYH-
Ta.

Uro takoe no6aBouHOe conpotuBieHue? [ yero u kak oHo ucrnoisbdyercs? [IpoaemoncTpupyii-
T€ UCTOJIb30BaHKE 100ABOYHOTO CONPOTUBIICHUSI.

ITponeMoHCTpUpPY#iTE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wim npyroii cpeibl) aist
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

00pabOTKH IKCIIEPUMEHTANIBHBIX ITaHHbIX.
7. Kak B manHo# paboTe MUHUMHU3HPYETCS MOTPEUTHOCTH SKCIIEPUMEHTABHBIX JAaHHBIX ?

Ne 28 «Ompenenenre MHAYKTHBHOCTH KATYIIKA W MarHUTHOH MPOHUIIAEMOCTH (PeppOMarHUTHOTO

TCIIa»

1. Kaxue npubopsl NpUMEHSUIUCh B JaHHOW paboTe AJIsl ONpeAeus apaMeTpoB IOCTOSHHOIO U Iie-

PEMCHHOI'O TOKa?

2. Tlomyuwnte dopmyny Al pacdeTa MOTHOTO CONPOTHUBICHHS T IEPEMEHHOTO TOKa, MCIIONb3Yye-

MOl B TaHHOM paboTe (WK MpeACTaBICHHON MPernogaBaTeneM).

3. Kak ompexpensiach MHIYKTUBHOCTh KAaTYIIKH B JaHHOW pabote? KakuMm emie crmoco6oM MOXKHO

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

4. TlpomeMOHCTpHUpPYITE BO3MOXKHOCTD TpuMeHeHus cpeabl Microsoft Excel (wmm npyroii cpebr) st

O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX.

Ne 32 «Onpenenenue paanyca KpUBU3HBI JIMH3bI U MOJIOCHI MPOMYCKaHUs CBETO(PUIIBTPA € MOMOIIBIO

KkoJiert HeroTona

1. Kak o0BsacHseTCs nogBieHue konerl Herotona?

2. Tomyuute hopmMymsl sl pacyeTa panycoB TEMHBIX M CBETJIBIX KoJiel] HproToHa.

3. Tlomyuurte hopmyny A onpeaeNeHus paanyca KpUBU3HbBI JIMH3BI.

4. Kak B 1aHHOI pab0Te MUHUMHU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JaHHbBIX?

Ne 34 «Onpenenenre AJIMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK TUPPAKIIUNOHHON pPELIEeTKI

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

Te?

2. Tlomyuute popmyiy ajst onpeesieHus JTUHBI CBETOBOM BOJHBI PU AU(PpaKIUN Ha TU(PPAKIIUOH-
HOM pelIeTKe.

3. KakoBo npakTuueckoe npuMeHeHne Au(QPaKMOHHbIX PEIIeTOK?

4. Kak B 1aHHOI paboTe MUHUMU3UPYETCS MOTPEIIHOCTh 3KCIEPUMEHTAIBHBIX JaHHBIX?

Ne 35 «Onpenenenne KOHIIEHTPAIIMK PACTBOPOB caxapa U MOCTOSTHHOW BPAIICHUSI
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

1. Ha ocHoBe Kakoro siBJI€HHs ONpEAeNseTCs KOHLEHTpPAlLlUs pacTBOpa caxapa B JIaHHOM JKCIIEpH-
MeHTE?

[TosicHuTe yCTpOMCTBO M MPUHLIMN ACHCTBUS TpU3Mbl Hukoss

[losicHATE YCTPONCTBO M IPUHIIUI AEUCTBUS IIOJIyTEHEBOTO CaXxapUMeTpa

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

wmn

3 cemecTp

Ne 36 «CHsiTHE BONTBTAMIIEPHBIX XapaKTEPUCTUK (OTOAIEMEHTA U OMpEeNIEHUEe ero YyBCTBUTEIHHO-

CTH»

1. Tlpoananu3upyiiTe noxydeHHsle B 1abopatopHoi padbore BAX

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

3. Kak B nanHoi paboTe MUHUMU3UPYETCS OTPEUTHOCTD HKCIIEPUMEHTATBHBIX TaHHBIX ?

4. Kak B 1aHHOI paboTe pacCUNTHIBAETCS MMOTPEIIHOCTH OIpeieieH s nocTosHHol [lnanka?

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

Ne 41 «MccnenoBanue Bo30YyXICHUSI aTOMOB razay

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

3. B xakoMm numamna3oHe 3JIEKTPOMarHUTHBIX BOJIH JIEKUT M3Iy4eHHE BO30YXKJIEHHBIX aTOMOB IMapoB
pPTYTH U oyemy?

Kak B 7aHHOM 3KcIiepUMeHTe onpezenseTcs 00JacTh JOKATU3aluH JIEKTPOHA U KaK MOJy4YeHHBIe
JTaHHBIE COTJIACYIOTCS C TEOPETUUECKUMU MPEAIOChUIKAMH?

N

&

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

1. TlosicHuTe yCTPOMCTBO M MPUHITUT pabOTHI CIIEKTPOCKOIIA, UCTIOIB3YEMOT0 B JaHHOU paboTe

2. Tlomyuute ¢opmyiny I ONPENCIIMHUS TIaBHBIX KBAHTOBBIX YHCEN BO30YXKICHHBIX COCTOSHUI
aToMa BOJIOPOJa U JPYTUX BOJAOPOAOINOI00HBIX aTOMOB

3. Uro HazpIBaeTCs TPalyMPOBOYHBIM IpaduKkom?
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

4. TIpoaeMOHCTPHUpYHTE BO3MOXHOCTH IpuMeHeHust cpeasl Microsoft Excel (nmm apyroii cpessl) mist
00pabOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX

Ne 51 «3yueHue 3akOHOMEpPHOCTEN G-pacnanar

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

B uem coctourt 3akown I'eitrepa - Herrona?

Kak o1ieHuTBh SHEPruto o - YaCTUIIbI?

YcTpoiicTBO 1 mpuHLKI paboThl cueTurka I eiirepa-Mrosepa.

[TpomeMOHCTpUPYHTE BO3MOKHOCTD IpuMeHeHus cpeabl Microsoft Excel (wmm mpyroii cpejibr) asist
00pabOTKH IKCIIEPUMEHTATIBHBIX TAHHBIX

agrwnE

Ne 53 «Ormpenenenne MakCUMaIbHON SHEPTHH P-4acTUIl U HIECHTH()UKALIUS PaIHOAKTUBHBIX Ipera-

paToB»

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

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

3. KaxoBbI oCHOBHBIE 0COOEHHOCTH B3aMMOCHUCTBUS O€Ta-4acTHUI] C BEIIECTBOM?

4. TIpoaeMOHCTpUPYHTE BOZMOXHOCTh puMeHeHust cpensl Microsoft Excel (wmu apyroii cpesr) asst
00pabOTKH HKCIIEPUMEHTATIBLHBIX TAHHBIX

OIIK-4 roToBHOCTBIO C €CTeCTBEHHOHAYYHBIX NO3HIUI OlleHUBATh CTPOeHHE, XHMUYECKHIi 1 MUHePAJIbHBII COCTaB 3eMHOI KOpbI, MOpdoJIornyecKue
0COO0EHHOCTH M reHeTHYecKHe THUIIbI MeCTOPO:KAeHM I TBepAbIX NM0JIe3HbIX HCKOMAaeMbIX IIPH PelleHUH 32124 110 PALMOHAJBLHOMY H KOMILIEKCHOMY OCBO-
€HHMIO Ie0PeCYpPCHOr0 MOTEHIHAJIA Heap

3HaTh

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

— METOJbI U IMOAXOAbI K TCOPETU-
YCCKOMY U 3KCIICPUMCHTAJIbBHOMY
HCCJIICJOBAHUIO, IMPUMCHACMBIC B

Ilepedyens TeopeTH4eCKHX BOMPOCOB K Ik3ameny ( 1 cemecTp):

33. KunemaTuka MOCTYIATEIBbHOTO JBMKECHUA. [IOHATHE pajnyc-BEKTOpa, CKOPOCTH U YCKOPCHHS.
Hauanbnele ycnoBus. [psmas u oOpaTHas 3a1auil MEXaHUKH.

34. JIBmkeHHE TIO0 OKPYXHOCTH. YTOJ IOBOPOTA, YIOBasi CKOPOCTh M YIJIOBOe ycKopeHue. CBsi3b
YIJIOBBIX U TMHEWHBIX BEJIUYHH.

35. KpuBonuHeitHOe aBrkeHHe. TaHTCHIMAILHOE W HOpMaJbHOE yCKopeHue. [loiHoe ycKopeHue.
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

Gu3MKEe U PacHpOCTPAHSIOIIUECS
Ha JIpyrue 00JIacTy 3HAHUH.

VYT051 MEXy CKOPOCTBIO U YCKOPEHHEM.

36. Wuepuumanbueie cucreMbl orcueta. [loHsTHe cuibl, Macchl U uMItyabca. OCHOBHOM 3aKOH JTUHA-
MUKH MOCTYNATEIbHOIO ABHKEHHUSL.

37. MOMEHT UMIyJlIbca ¥ MOMEHT CHJIBI OTHOCHUTENIbHO TOYKH. OCHOBHOE ypaBHEHHE JMHAMHKHU
BpalaTEeIbHOIO JIBUKECHHUS.

38. Bpamenne BOKpYr HEMOABIWKHON OocH. MOMEHT HHEpIHMU. PacueT MOMEHTOB MHEPIIMH MPOCTHIX
ten. Teopema LlTelinepa.

39. 3aKkoHBI COXpaHEHHs B MEXaHHMKe. 3aMKHYyTasi CHCTEMa. 3aKOHBI COXPAHEHHUS MMITYJIbCa U MO-
MEHTa UMITYJIbCA.

40. PaGora u MomrHOCTh. KHHETHYECKAs! SHEPTHUS MMOCTYMATEIBHOTO U BPAIATEIbHOTO IBYKEHHUSL.
41. KoncepBatuBHble cuibl. [loTeHnnanbHas 3Heprus. 3aKOH COXPAaHEHMs HMOJHOM MeXaHM4YEeCKOH
SHEpPrUHU.

42. ]IBa cmocoba onucaHus B3auMoJeHcTBUA. J[BHKeHUE yacTUIbl B OJHOMEPHOM CTAllMOHAPHOM
niosie. CBsA3b MEXIY CUJION U MOTEHIIUATBHON SHEPrHeil.

43. T'apmoHunveckue KonebaHus. AMIUINTY/a, 4YacTOTa, HayajdbHas (aza. Maremarndeckuii U pusu-
YeCKUI MasTHUK. DHEprusi TapMOHUYECKUX KOJIeOaHUH.

44. 3aryxarouie KonebaHus. XapaKTepUCTUKH 3aTyXaHHs. DHEPrus 3aTyXalolMX KojJeOaHu.

45. OOuiee MOHATHE O BOJIHAX. XapaKTEpUCTUKU Oeryiei BoJiHbl. BolHOBOe ypaBHEHUE IMIOCKOU
BOJIHBI.

46. Hanoxenune ynpyrux BoiH. Ctosiyast BotHa U ee oco0eHHOoCcTH. Korebanne HaTSHyTOW CTPYHBI.
47. Tloctrynatsl DiiHmITelHA. 3ameyieHue BpeMeHH. JIopeHIeBO CoKpalleHue JIUHbI. PensTUBUCT-
CKHe MHBapHaHTHI. HTEpBaI.

48. PenstuBucTCKUM UMITYNbC. CBA3b MACChl, SHEPTUU U UMITYJIbCA YaCTHUIIBI. DHEPIUs MoKos. 3aKo-
HBI COXPaHEHHSI TP PETSATHBUCTCKAX CKOPOCTSIX.

49. MaxkpocucremMa. MUKpPOCOCTOSIHHE U MaKpocOCTOsiHUE cucteMbl. Ctatuctudyeckuid moaxon. Ilo-
HSITHE BEPOSTHOCTH U CPEAHEH BEIINIHHEI.

50. ®yHKkuus pacupeaeneHus ClydyaifHOW BelW4YHMHbI. PacrnpeneneHne MOIeKys MO MPOEKLUsAM CKO-
pOCTEH.

51. Pacnpenenenue MoJeKkys 1Mo MOAYNIO ckopocTu. Hanbosee BeposTHAsA, CpeHSS U CPEIHEKBAI-
paTHyYHas CKOPOCTH.
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52. Mogens wuaeanbHoro rasa. JlaBieHue M TemIepaTypa € TOYKH 3pPEHMsS MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUU. Y PaBHEHUE COCTOSHUS HJICATIBbHOTO Ta3a.

53. Pacnpeznenenue MoJieKys H1€albHOTO ra3a o BbICOTE B I10JI€ TskecTH 3emind. bapomerpuueckas
dhopmyia.

54. Tlonsartue creneHei cBo001bI MOJIEKY bl Teopema 0 paBHOpacHpeAEICHUH YHEPTUU IO CTETIEHIM
CBOOO/IBL.

55. BHytpenHsst s3Heprus kak QyHKIMsS cOCTOSIHUS cucTeMbl. [lepBoe Hauano TepMOJMHAMHUKH.

56. Pabota kak ¢yHKIUS Iporiecca. M30Xopuieckuii, n300apuIecKuil 1 N30TEPMHUUYSCKUN TIPOIIECCHI.
57. Ilonsarue TennoeMKocTU. TemI0eMKOCTh IPU U30XOPUUYECKOM M M300apuueckoM mporeccax. [To-
CTOSTHHAsI aralaThl.

58. Anuabartuueckuil mponecc. [lepBoe Hayano TepMOIMHAMMKH Ui aMabaTHUECKOro Impolecca.
VYpasuenue Ilyaccona.

59. Huknunueckuil nmponecc. Koadpunuent nonesnoro neiictsus TenaoBoil MamuHel. Bropoe Hava-
10 repmoauHamMuku. @opmynuposku Kitayzunyca n KenbBuna.

60. [Ipobiema HEOOPATUMOCTH TEIUIOBBIX MPOLIECCOB. DHTPONHUS CHCTEMBI U ee cBoiicTBa. Teopema
HepHncra.

61. OcHOBHOE ypaBHEHHE TEPMOJMHAMHMKH. DHTPOIUS UACAIbHOIO ra3a. MIi3MeHeHue sHTpONUU npu
M30IIpoIeCccax.

62. Hukn Kapno. Teopema Kapno. TepMmonuHamuueckas mkana teMneparyp. TpoitHas Touka BOAbI
KakK pernepHas TO4Ka.

63. Cratucrtuyeckuii Bec MakpococTostHus. CyTh HeoOpaTUMOCTH. CTaTUCTUYECKUH CMBICT SHTPO-
nnu. Popmyna bonbnmana.

64. I'panuubl TPUMEHUMOCTH MOJETH WIeaJbHOro rasa. YpaBHeHue Ban-nep-Baanbca. M3otepmbl
peanbHOro rasa.

IMepeuenn Bonpocos Kk 3auery (2 cemecTp):

30. Cubl B3aMMOJICUCTBUS B mpUpojie. DiekTpoctarudeckoe moie. 3akoH Kynona. HampsokeHHOCTD
3JIEKTPOCTATHYECKOTO TOJTst. [IpUHITUIT CYTIEPIIO3UIIHH.

31.Cunossie nuHU. [TOTOK BEeKTOpa HAIPSLKEHHOCTH dJIeKTpocTatinyeckoro moisi. Teopema aycca.
32.Tlorennman. TeopemMa O NUPKYJISIUM BEKTOPA HANPSDKEHHOCTH DJIEKTPOCTATHIECKOTO ITOJISL.
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CBs13b MEX1y HAIPSHKEHHOCTHIO ¥ IOTEHIIMAJIOM.

33.3nexrpoemkocTh. Konaencaropsl. CoelMHEHNE KOHIEHCATOPOB. DHEPrUsl KOHJEHcATopa. JHep-

TUS JJIEKTPUYECKOrO MOJIS.

34.Onextpuueckuii Tok. IlmoTHOCTH TOKa. YpaBHEeHUE HenpepbIBHOCTH. 3akoH OMma B auddepeniiu-

abHOU opMme.

35. CompoTuBiieHue MpoBoAHUKOB. CTOpoHHKE CHIIbL. 3akoH OMa B HHTETpajIbHOH Gopme.

36.11paBuna Kupxroda st pacuera pa3BeTBICHHBIX Lienell. MomHocTh Toka. 3akoH Jlxoynsa-Jlenna.

37.Enunas npupoaa 3JIEeKTPUYECKOro M MarHuTHoro moss. Ilome aBmwkymierocs 3apsina. [IpuHumn

CyNEepIO3UIIMY MarHUTHBIX noJied. 3akoH buo-Casapa.

38.110TOK M HUPKYISIIKA BEKTOpa MHAYKIMU MarHuTHoro mnoist. Teopema ["aycca u Teopema o mup-

KYJISILUU.

39.Cuna Jlopenna. Cwta Amnepa.

40.3axoH snekTpomaruutHoi unaykiuu @apanes. [Ipasuno Jlenna. Buxpesoe anekTpuyeckoe mosie.

41. SfIBnenue caMoMHAYKIUU. MHAYKTUBHOCTh. DHEPrus KOHTYypa ¢ TOKOM. DHEPIrUss MarHUTHOTO I10-

Tl

42.DnexTpudeckoe 1mojie B BemecTBe. [lomsipusanusi TuaIeKTpruka. BeKTop IeKTpUYECcKOro cMete-

Hus. J{MaexkTpuyecKkas NpOHUIIAEMOCTD BEIIECTBA.

43.MarauTtHOe 1oie B BemecTBe. HamarunueHHocTs. HampspkeHHOCTh MarHUTHOTO TOJIsl. MarHuT-

Hasl IPOHUIIAEMOCTB BemlecTBa. PeppOMarHeTHKH.

44. Cuctema ypaBHeHUN MakcBemia kak 0000IIeHHEe pa3pO3HEHHBIX SBJICHUMN JIEKTPUYECTBA M Mar-
HeTu3Ma. MarepuallbHbIE ypaBHEHHS.

45. CroiicTBa ypaBHeHnit MakcBena. [Ipencka3anue cymmecTBoBaHUS AIEKTPOMATHUTHBIX BOJIH.

46. DnekTpoMarHuTHBIE BOJIHBL. BonHOBOe ypaBHeHue. CBONCTBA 3IEKTPOMAarHUTHBIX BOJIH.

47. Ilnockast 3IeKTpOMarHuTHasl BOJIHA U €€ OCHOBHBIE XapaKTEPUCTUKU. DHEPTUs U UMIYJIbC dJIEK-
TPOMAarHUTHOMN BOJIHBI.

48. EcTecTBeHHBIN W TOJSPU30BaHHBIN cBeT. CTENeHb MOJISIPU3AINN JTMHEHHO MOJIIPU30BaHHOTO CBE-
Ta. 3akoH Maitoca.

49. Tlonspu3anysi IpH OTPAKEHUHU H MPEJIOMIICHUU CBETa Ha TpaHUIle pa3zieia TUJIEKTPHUKOB. YTOI
bprocrepa. JIBOHOE 1ydenpeIOMIICHHE.

50.Crroco0sI mossipu3anuu ectecTBeHHoro ceera. [Ipusma Huxonst. Bpamienne miockocTy moyispu3a-
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LMY CBETA IIPHU MPOXOKIECHUH YEPE3 ONTUYECKH AKTUBHYIO CPENLY.

51. llkana >MeKTPOMAarHUTHBIX BOJNH. OCOOCHHOCTH ONTHYECKOro auamna3zoHa. [Tokasarens mpenom-
JICHUS Cpelpbl.

52. Korepentnsie BosHbL. VHTEepdepeHiyst cBeToBbIX BOJH. Cl0XEHHE MHTEHCHUBHOCTEH B Cilydae
HEKOTe€PEHTHBIX U KOTEPEHTHBIX KOJIeOaHUH.

53. Onrrueckas pa3HOCTh XoAa. CBs3b ONTHYCCKOW Pa3HOCTH XOJa JBYX BOJH C Pa3HOCThIO (a3
MEXy HUMH. Y CII0BHS MaKCUMyMa U MUHUMYMa.

54. Cxema FOnra nmns nabmromenus: nHTepdepeHn. BpemMeHHass W MpOCTPaHCTBEHHAs KOTEPEHT-
HOCTb.

55. UnTepdepenus B TOHKHX IIeHKax. HabOmronenue xosery HpioToHA B OTpa)KEHHOM M TIPOXOJ -
LIEM CBETE.

56. SBnenune qudpakuuu. Judpakuus Openens u @paynrodpepa. [punimn [oiirenca-Openerns.

57. Iudpakuusa dpenens Ha kpyriaoM orBepctuu. 30HbI Dpenens. ['paduueckuii METO CIOXKEHUS
aMIUIUTYI.

58. Iudpakuus OpayHrodepa Ha y3koi mpsMosnHeHol menu. JudpakironHas pemeTka Kak co-
BOKYITHOCTb KOHEYHOT'O YHCJIA HIEJIEH.

IMepeyenn TeopeTHUYECKHX BOMPOCOB K IKk3aMeny ( 3 cemecTp):

29. TermoBoe wm3nmydenue Ttena. 3akoH Credana-bBompimana. 3akoH cmenienus Buna. ['mmoresa
ITmanka.

30. ®oroaddexr. 3akonsl CtoneroBa. Popmyna DHHIITEHHA.

31. ®oronsl. [laBnenue ceeta. KopmyckynspHO-BOJTHOBOH Iyajn3M CBETa.

32. Paccestaue ¢orona Ha cBOOOAHOM 1ekTpoHe. Dopmyrna KomnToHa.

33. BonnoBble cBoiicTBa yactull. [[nuna BonmHbI Ae bpoitis. DxcnepuMeHTanbHble TOATBEPKICHHUS

rurnotessl e bpoitns.

34. Tpunuun HeonpeaeneHHocTu. CooTHoIeHne HeonpeaeneHHoctel I'elizendepra. OcobenHOCTH

mporiecca N3MepeHHsl B KBAHTOBOW MEXaHHKeE.

35. ®usnyeckoe UCTOJIKOBaHUE BOJH je bpoitnsa. BonnoBas ¢yHkuus u ee cBoiictsa. [lmoTHOCTh

BEPOSITHOCTH OOHAPY)KEHUS YaCTHIIBI.
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36. OcHoBHas 3aqavya KBaHTOBOM MexaHMKU. HecranmumonapHoe u craumoHapHoe ypaBHeHue IlIpé-
JHTEPA.

37. Yactuma B OZHOMEpPHOM OECKOHEYHOW NPSIMOYTOJBHON MOTEHIMAIbHON siMe. KBaHTOBaHme
sHeprun. CoOCTBEHHBIE ()YHKIIUN COCTOSIHUS YACTHIIBI.

38. IlpoxoxaeHue 4acTUIlbl Yepe3 MOTeHINANbHBIN Oapbep. TyHHeTbHBINH 3 (dEKT.

39. KBaHTOBBIN rapMOHHYECKUI OCIIMILIATOP.

40. Ilnanerapnast mozaenb aroma. [loctymnarel bopa. KBanToBanue sHepriuu BOAOpO0MOA00HOM CH-
CTEMBI.

41. Wznyuenue Boaopoaonono0HbIX cucteM. CriekTpaibHble cepuu aToMa Boaopoaa. O6o0mieHHas
¢dbopmyna baasmepa.

42. CrekTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3akoH Mo3inu.

43. VYpasuenue lllpenunrepa s aroma Bogopoaa. KBanroBanme MoMeHTa umMityibca. [lpaBuia oT-
oopa.

44. Cnun snexktpoHa. KBaHTOBBIE UKciia, OMUCHIBAIOIINE COCTOSIHUAE JIEKTpOHA B aToMe. KpaTHOCTh
BBIPO’KACHUS SHepreTuueckux yposHei. [Ipunuun aynu.

45. TIpuHIHMIT TOXKAECTBEHHOCTH OJMHAKOBBIX YacTHIl. bo30oHbI 1 pepmMuonbl. KBaHTOBEIE pacmpesie-
JICHHUS.

46. CpoOomHBIE dNIEKTPOHBI B MeTaiie. JHeprust Gepmu. 30HHAS TEOPHUS TBEPABIX TEL.

47. DneKkTponpoBOJHOCTh METAIJIOB U MOIYPOBOAHUKOB. CBEPXIPOBOIUMOCTD.

48. Slpnenue paaroakTUBHOCTH. OCHOBHOMW 3aKOH PaJMOaKTHBHOTO pacrnazia. [locrosHHas pacnana.
Ilepuon nonypacnana.

49. CocraB 1 XapaKTepUCTHKH aTOMHOTO sijpa. KamenpHas Monens. Pazmep u criuH simpa.

50. Macca u 3Heprus CBsi3M aTOMHOTO J]ipa. 3aBUCUMOCTb Y/EIbHON SHEPrHsi CBA3H OT MAacCOBOTO
grcia. O00I04eYHass MOJIENb Spa.

51. Snepuble peakuuu. DHeprus peakuuu. Peakunu neneHus 1 cuHTesa saep.

52. PamgmoaktuBHBIE psigbl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3Ty4deHHs saep. [nmmHa cBoOOmgHOTO
npobera o-4acTull.

53. Tpu Buaa B-pacnana. DHepreTuueckuii crextp B-uactuu. Heirpuno.

54. OcoOeHHOCTH y-u3nydeHus sep. [IpoxoxaeHue y-KBaHTOB Yepe3 BEIeCTBO.
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55. Kiraccudukanms snmeMeHTapHbIX yacTull. JlenTonsl. JIenToHHBIHM 3apsi.
56. Anponsl. bapuonnsiii 3apsa. KBapkoBas Moienb aipOHOB.

VYMeTh

— UCTIOJIB30BATh CIIOKHBIC (PU3H-
YEeCKUE MOICIH JJIsl OTIMCAHUS
peabHBIX MPOIIECCOB, BEIOUPATH
METO/IbI HCCIIEIOBAHUS, C TIOMO-
IO PUOOPOB U3MEPSTH PU3H-
YECKUE BEIIMYUHBI, TPOU3BOTUTH
00paboTKy SKCIIEpUMEHTAIBHBIX
JAaHHBIX, IPOBOIUTH AHATN3 T10-
JYYCHHBIX PE3yJIbTaTOB.

IIpumepHbIil epeYyeHb MPAKTHYECKUX 3aJaHU I
1 cemecTp
3aganue 1.To4ka IBMIKETCS B INIOCKOCTH XOY IIO 3aKOHY: x=-2t;y =4t(1—t). Haiitn ypaBnenue

tpacktopun Y = f(X) u u300pa3uth ee rpaduuecKku; BEKTOP CKOPOCTH V u YCKOPEHHUsI & B 3aBHCH-
MOCTH OT BPEMEHHU; MOMEHT BPEMEHH to, B KOTOPBI BEKTOP YCKOPEHHUSI d COCTABISACT Yol /4 ¢ BEK-
TOPOM CKOPOCTH V . Orser: y=-—x>-2x; V =-2 +4(1-2t)], a=-8], 10=0,75¢C.

3apanue 2. Teno Bpamaercss BOKPYT HEMOABMKHOM OCH IO 3aKOHY ¢=2+4-t—2.t>. Haiitu: 1)
Cpe/iHee 3HAYCHHUE YIIIOBOI CKOPOCTH (o) 3a IPOMEXYTOK BPEMEHH OT t=0 10 OCTaHOBKH; 2) yrioByio

CKOpOCTH Tella B MOMEHT BpeMeHH t=0,25 ¢; 3) HopMaJIbHOE YCKOPEHHE TOYKHU, HaXOIAIICHCs Ha pac-
cTosiHHMM 1 M OT OCH BpaILEHHS B TOT e MOMEHT Bpemenn. OTBet: 2pan/c; 3 pan/c; 9 m/c2.

3aganue 3. [Ilap maccoit mj=4Kr ABUXKETCS CO CKOPOCTHhIO V1=5 M/C M CTalIKUBaeTCs C IIapOM
Maccoi my =6 Kr, KOTOPBIM JBIKETCS €My HaBCTPEUY CO CKOpPOCThI0 V=2 m/c. Onpenenure CKOpo-
CTH IApOB IOCIE yuapa. Yaap c4uTaTh aOCONIOTHO YIPYTHM, MPSIMBIM U LleHTpanbHbIM. OTBeT: 3,4
m/c, 3,6 m/c.

3ananme 4. Baj B BUjie CIUIONIHOTO IMJIMHIPA Maccoid my=10 Kr Haca)keH Ha TOPU30HTATBHYIO
ock. Ha munuHmp HamoTaH mHYpP, K CBOOOIHOMY KOHITY KOTOPOTO IOJABEIICHA THPS MacCcod my=2
kr. C KakuM ycKOpeHHeM OyAeT OmycKaThCsl THps, €CIM ee MpeaoCTaBUTh camoi cebe? Otser: 2,8
M/c?.

3aganue S. OnpenenuTs NepUO, YaCTOTY U HaYalnbHYIO a3y KoieOaHUil TOUKH, TBUKYIIEHCS
[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
Bpemenu 0,8 c¢. Oteer: T=0,8c; v=1,25 c'l; V=0,157 m/c.

3ananue 6. Haiigure mms ra3000pa3HOro a3zoTa TeMIEpaTypy, MPU KOTOPOH CKOPOCTSIM MOJIe-
Kyl vi = 300 M/c u v2 = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIE 3HAUEHUS (YHKIUHU pacHperesieHus
Maxcgenna f(V). Otser: 1 _ MV2 =Vi') _ a0y

4KIn(V, /V,)

3ananme 7. VeanbHbli ABYXaTOMHBIN ra3 00beMOM 5 J1 U JaBJIEHUEM 10° Ia U30XOPUYECKHU
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Harpeiu, B pe3yJbTaTe 4ero CpeaHssi KHHETUYEeCKas SHEPrus ero Mosiekyn yBeauuuiach ot 0,0796 B
10 0,0923 3B. Ha ckoibKo npu 3TOM U3MEHUTHCS AaBlieHUE ra3a? B nanpHeiieM raz n30TepMu4ecKu
paciypmiInd 10 HadaubHOro AaBineHus. Onpenenute o0beM rasza B KoHIE mpouecca. OTBET: yBenu-
ynutesd Ha 0,16 Mlla; 5,8 1.

3apanue 8. Onpenenure K03PPUIMEHT TEIIONPOBOIHOCTH A a30Ta, €CIM KOd(DPHUIMeHT nuHa-
MHUYECKOH BSI3KOCTH 1) JUIsl HETO MpH TeX ke ycnoBusax paseH 10 mxIla-c. Oter: A=7,42 mB1/™m-K.

3aganue 9. 12 r a30Ta HaxXOAATCA B 3aKPBITOM cocyne oobemoM 2 11 npu Temnepatype 10°C.
[Tocne HarpeBaHus JaBiIeHUE B COCYZAE CTAJIO g)aBHo 104MM.pT.CT. Kakoe konnuecTBo Temia ObLI0 co-
obmieno rasy npu HarpeBanuu? Otset: 4,1-107 [Ix.

2 cemecTp

3aganue 10. Cmemanu Bogy Maccoit mp=5kr npu temneparype T1=280 K c¢ Bomoil maccoit
m,=8kr npu Temneparype T, =350 K. Haiitu: 1) remnepatypy 0 cmecu; 2) uamMenenue AS sHTponuu,
npoucxosuiee npu cmemmBanuu. Oteer: 323 K; 0,3 xJ[x/K.

3anganme 11. Toueunsie 3apsaasl q1=10 HKn u q2=-20 HK1 HaxoasTCA B BO3IyXe HAa PacCTOSIHUU
10 cM npyr ot npyra. OnpenenuTh HapsHKEHHOCTh MOJIs B TOUKE A, y/aJeHHON Ha paccTosiHue 6 cM
OT IIEpBOro U Ha 8 cM OT Broporo. Kak u3mMeHHUTCs MOTEHIMAIbHAs YHEPIHs B3aUMOJEHCTBUS 3apsi-
JIOB, €CIIU MEPEMECTUTh BTOPOH 3aps] B 3Ty Touky? Kakyro JUisi 3TOro Hy>KHO COBEPILUTH padboTy?
Otser: 37,6 kB/m; 12 Mk /[x.

3aganue 12. Tpu mIocKuX BO3AYIIHBIX KOHJEHcaTopa ¢ eMkocTsMu Ci1=1,5Mk®D, C,=7 MkD,
C3=2 MK®D coeauHEHBI NIOCIE0BATENBHO U IPUCOEANHEHBI K UCTOYHUKY ToKa. [Ipn 3Tom 3apsg BTo-
poro KoHjJieHcaTtopa paBeH 14- 10* Ko a) Haiitu suepruro stoit 6arapen. 6) He oTkirouast iCTOUHHUKA
TOKa OT OaTapen KOHAEHCATOPOB, Pa3JABHralOT IUIACTHHBI TPETHEro KOHJEHCATOopa, yBeIU4nBas pac-
CTOSTHUE MEXIy HUMHU B 2 pa3a. Haiitu n3menenue eMKocTH U 3apsiaa 6arapen. Oteet: 490 mJ[x, 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 OJHO-
nMeHHbIMU nomocamu. Comnportusienue R coenuHuTenbHbIX MpoBoaoB paBHO 0,2 Om. Onpenenuthb
CHJIy TOKa B 1lenu | W pa3HOCTh MOTEHIIMAIOB Ha 3akKMMax Kaxaoro ucrounuka. Otser: 0,5 A; 1,15
B; 1,05 B.

3ananue 14. Kpyrosoii Butok paamycom R=15,0 cM pacmosoxeH OTHOCUTEIBHO 0€CKOHEUYHO
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JUIMHHOT'O NIPOBO/Ia TaK, YTO €ro IUIOCKOCTh NapajuiesibHa MpoBoay. IlepnenauKkyisap, BOCCTaHOBIICH-
HBIM Ha IPOBOJ U3 LIEHTpa BUTKA, SBJIAETCS HOPMAJBIO K IIOCKOCTH BUTKa. Cuja Toka B IPOBOJE
[1:=5A, cuna Toka B BuTKe Toku I[,=1A. Paccrosinue ot nenTpa Butka a0 nposoaa d=20 cm. Omnpee-
JUTE MarHUTHYIO MHAYKLHIO B LIeHTpe BUTKa. OTBeT: Bo=6,5MKT11.

3aganue 15. [IpoBoasmuii MIoCKuil KOHTYp, UMErOIIU hopMy OKpykHOCTH paauyca r = 0,05
M IIOMEILEH B OJTHOPOJHOE MarHUTHOE I0JIE TaK, YTO JIMHUY MAarHUTHON MHIYKIIMH MOJIsl HAlpaBJICHbI
NEePIEHAUKYIIIPHO MJIOCKOCTU KOHTYpa. ComportuBieHue KoHTypa R = 5 OM. MaruuTtHast MHIyKIMS
MeHsiercst o 3akony B = kt, rme k = 0,2 Tn/c. Onpenenure: a) 3.1.C. MHIYKINH, BOSHUKAIONIYIO B
3TOM KOHTYpE; 0) CUIy MHIYKLIMOHHOT'O TOKA; B) 3apsi, KOTOPBIHA MPOTEUET O KOHTYPY 3a MepBbIE 5
cexkyna uamenenus noss. Oteer: 1,6 mB; 0,3 MA; 1,6 MK

3aganue 16. Katymka HamoTrana MeAHbIM IpoBoAoM auametpoMm d=0,2 MM ¢ obmieit JnHOI
=314 M u umeer unaykTuBHOCTH L=0,5 I'H. OnpenenuTs CONpPOTHBICHUE KATYIIKU: 1) B IIEMU IO-
CTOSIHHOTO TOKa; 2) B LIeNH IepeMeHHoro Toka ¢ yacroroit v=50 I'i. Oteer: R=160 OM; R=224 OmM.

3aganue 17. B onbite FOHra crexisiHHasi MiIacTUHKA TOJIIIMHOM B 2 CM IOMEIIAETCSl HAa MYTH
OJTHOTO M3 MHTEepEpUPYIOIIMX JTydel MeprneHuKyIsIpHO J1ydy. Ha CKOIBKO MOTYT OTIMYaThes Ipyr
OT JIpyra 3HA4eHUs IOKazaTess MPeJOMIICHHS B Pa3jIMYHbIX MECTax IUIACTUHKH, YTOObI M3MEHEHUE
Pa3HOCTH X0J1a OT ATOM HEOJHOPOIHOCTH He npeBblmano 1 Mmxm? OTBeT: A<n=5- 10°.

3aganue 18. [Tyuok Oenoro cBera majaeT HOPMAIBHO K MIOBEPXHOCTH CTEKIISTHHOHN IIACTHHKU
tomuuHoi d=0,5 MKM, Haxonsmelcs B Bo3ayxe. [lokaszarens npenomiienus crekia n=1,5. B pe3yinb-
TaTe UHTEP(EPEHIIMY UHTEHCUBHOCTh HEKOTOPBIX BOJIH, IJIMHBI KOTOPBIX JIEXKAT B Mpeesax BUAUMO-
ro crnekrpa (ot 400 no 700 HM), ycunuBaercs pu oTpaxkeHuu. OnpenenuTe JIMHbBI 3THX BOJH. OT-
BeT: 0,6 MkMm4 0,43 MKM.

3ananme 19. [Inockas BoiHa (A=0,5MKM) najiaeT HOpMaJIbHO Ha JuadparMy ¢ KpyribsiM OTBEp-
ctuem auamerpoM 1,0 cm. Ha kakom paccTosSHUM OT OTBEPCTHSI Ha €r0 OCH JIOJKHA HAXOJUTHCS TOU-
Ka HaOJII0/IeH!s], YTOOBI OTBEpCTHE OTKpBIBaO: 1) onHy 30HY @penento; 2) ase 30Hb Ppenensa? Ot-
BeT: 50; 25 m.

3 cemecTp
3ananme 20. Haiitn HanOoNbIINi MOPSAAOK CIIEKTPA JUIS JKEITOM JIMHUKM HATPHsI C JJTMHOMN BOJI-
Hbl A=589 HM, eciu nocTosiHHasE AUQpakiroHHOW pemeTkn d=2MkM. CKOJIBKO BCEro MakCHMYMOB
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naet 3ta perierka? [log kakum yriioMm ¢ Habmromaercs nocineanuii Makcumym? Otser: 3; 7, 62°.

3apanme 21. J[Ba mossipu3aTopa paCIONOXKEHBI TaK, YTO Yroil MEXAY HMX IUIOCKOCTSIMHU
npornyckanus pases 25°. OIpeseInTh, BO CKOIBKO Pa3 YMEHBIIHTCS HHTCHCHBHOCTb CTECTBEHHOTO
CBETa MpHU MPOXOXKAeHUU: 1) yepe3 oauH (MEpBBIA) ModsipU3aTOp, 2) vepe3 oba mojsipu3zaropa.
Koaddunuent nornomenus cera B noisipuzatope pasex 0,08. Otser: 2,17; 2,88.

3aganmne 22. Yepnoe teno umeer temneparypy 3 kK. Ilpu oxnaxkneHun Tena AJTUHA BOJHBI,
MPUXOASIIASACA Ha MAKCUMYM H3JIy4aTelbHOM CHOCOOHOCTH, M3MeHuiach Ha 8 MkM. [lo kakoit
TeMueparypsl oxJyaaumiocsk Teno? Oreer: 323K.

3aganue 23. Y3KHil My40K MOHOXPOMATHYECKOTO PEHTIEHOBCKOTO M3JIyueHHUs MaJaeT Ha pac-
cenBarollee BeuecTBo. [Ipu 3ToM AjiMHA BOJIHBI M3JIYYEHUS, PACCEIHHOTO MOJ yIilaMHu 60° u 120°,
OTIIUYAIOTCS IPYT OT Apyra B 2 pasza. Cuutas, 4TO paccessHuEe MPOUCXOIUT Ha CBOOOIHBIX DIEKTPO-
Hax, HAalTH JUIMHY BOJIHBI Najatoniero uanydenus. Oteert: 1,2 nm.

3aganme 24. Kpachas rpanuma Qorodddexra nams HEKOTOPOro MmeTaiia paBHa 275 HM.
Haiitu: 1) paboty BbIXoAa 3JIEKTpOHA U3 3TOT0 MeTallla, 2) MaKCUMAaJbHYIO CKOPOCTh 3JIEKTPOHOB,
BBIPBIBAEMBIX U3 TOr0 MeTajjla CBETOM C JUIMHOM BOJH 180 HM, 3) MakCUMalbHYIO KMHETHYECKYIO
SHEPTHIO ITHX AJIEKTPOHOB. OTBET: 4,525B; 9,1-105 m/c; 2,383B.

3apganme 25. DnexTpoH obnanaer kuHeTndeckod sHeprueit 30 3B. Onpenenuts nedpoiines-
CKYIO JUTMHY BOJIHBI 3JIEKTpOHA. BO CKOJIBKO pa3 M3MEHUTCS 3Ta JJIMHA BOJIHBI, €CIM KMHETUYEeCKas
sHeprust yMenbimntces Ha 20%? OtBer: 2,2-10'1 Mm; 1,12,

3aganue 26. [Ipu MBMKEHUU YaCTHUIBI BIIOJH OCH X CKOPOCTH €€ MOKET OBITh OIpelesieHa C
TOYHOCTBIO (omMOKoif) 0 1 cm/c. HaliTu HeonpeneneHHOCTh KOOPAMHATHI, €CJIM YacTULEH SBIIIeTCs:
1) anekTpoH, 2) mpoburka maccoii 0,1r. Otser: 0,01m; 10%m.

3ananme 27. Yactuna HaxoauTcss B OECKOHEYHO IIyOOKOW OJJHOMEPHOM MOTEHIMAIbHON nMest
MUHUMAaJbHYIO SHepruto. KakoBa BeposSTHOCTh OOHApY)KEHHUS YaCcTULBI B cpeaHel TpeTu siMbl? OT-
Bet: 0,609.

3aganue 28. OnpenenauTh JJIMHY BOJHBI, COOTBETCTBYIOIIYIO TPETheH JIMHUM cepuu babMepa:
1) B cniektpe n3nmyueHuu Boj1opoJia, 2) B cnekrpe uznyuenus nona reaust. Otet: 434um, 109uM.

3aganue 29. Onpeenure Nepuo Moaypaciaga i HaYaIbHyI0 aKTHBHOCTb BUCMYTa 5B , €CITH
. 1
M3BECTHO, YTO BUCMYT Macco M = 1 r, BeiOpackiBaeT 4,58 10 > S —yactun 3a 1 cekynay. Bo ckonbko
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pa3 UBMEHUTCSI aKTUBHOCTD 3a Mecs1? OTBeT: 5 cyTok; 64 pasa.

3ananme 30. Sapo O6epuwuus-7 f-paaroakTHBHO 1o cxeme K-3axBara. 3anucath peakuuio. Ka-
KM€ YaCTHIIbI IIPU 3TOM 00pa30BaIuch?

3apanme 31. Boruucnuts B a.e.M. Maccy a1pa °C, y KOTOPOIrO SHEpPrusl CBA3M HA OJUH HYKJIOH
paBHo 6,04 MaB. Otsert: 10,0135 a.e.m.

3aganue 32. ConHeuHas MOCTOSIHHAS JUIs 3eMIIH (SHEPTHUSI COTHEYHOTO M3IIyYeHUs, aJaroIIero
B CIMHMIly BPEMEHM Ha CIMHHILY IUIOMAAd B TNEPICHAMKYJISIPHOM HampaBieHuu) paBHa 1370
JIx/c-M”. Onupasch Ha ATy BEIHUMHY, HAWIUTE, CKOJIBKO M0 Macce BOJIOPOA BHITOPAET €KECEKYHIHO
BHYTPH COJIHIIA, €CJIM U3BECTHO, YTO MCTOYHMKOM DHEPTUM COJIHIIA SIBJSETCS CUHTE3 YETBHIpEX sJep
BOJIOpOAa ¢ oOpa3oBaHueM sijpa reaus-4. Oreer: 630 MIIH.T/C.

Bnaners

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

— METOJIaMU TIPOBEACHMSI (PH3H-
YecKUX U3MEpEeHuH, pacuera Be-
JIUYHH, aHAJTN3a TTOJTYIeHHBIX
JAHHBIX 1 HaBBIKAMU TUTAHUPO-
BaHUS UCCIICIOBATEIILCKOTO TIPO-
ecca.

IIpumepHbIii epevYeHb BONPOCOB U 321aHUI 110 JJA00PATOPHBLIM padoTam
1 cemecTp

Ne 1 «[IpumeHeHNE 3aKOHOB COXpaHEHMS ISl OIIPENIETIEHUS] CKOPOCTH TIOJIETA ITYIIH

7. llpuBenuTe mpuMepbl CUJI, NAIOLIUX pa3Hble BUJIbI MOTEHIMAIbHON sHepruu. Kakue u3 HUX npu-
CYTCTBYIOT B JJaHHOI pabote? M300pa3ure cxemy SKCIEpUMEHTAIbHON YCTAHOBKU M YKa)KUTE Ha
HeH CHUJIbI, IEHCTBYIOIME Ha BCE TEJa, BXOJAIINE B CUCTEMY, B K&Kl MOMEHT BPEMEHHU.

8. Kakue BenMuuHBI UMENU KUHETHYECKas U MOTEHIMANIbHAs SHEPTUsl CUCTEMBbI «I1yJIsi+MasTHUK» B
pasnuuHble MOMEHTHI omnbITa? IIpencTaBpTe cXxeMy M3MEHEHHS KUHETHUECKON M MOTEHIHAIbHOU
SHEPTUU CUCTEMBI.

9. Jlns xakuX MOMEHTOB BPEMEHH B JAHHOM JKCIIEPUMEHTE MOXKHO MPUMEHSTH 3aKOH COXPaHEHHUS
MEXaHUYECKON SHEPIHH, a JUIs KaKUX Helb3s U oueMy? Cxema.

10. It KakMX MOMEHTOB BPEMEHH B JIaHHOM JKCIEPUMEHTE MOYKHO MPHUMEHSTh 3aKOH COXpPaHECHUS
HMITYJIbCA, a JUIsSl KaKuX Hemb3d U nouemy? Cxema

11.Vicnonb3ys 3aKOHBI COXpaHEHUs MOTyIuTe (GOPMYITy IS pacueTa CKOPOCTH TMOoJieTa MyJId B JIaH-
HOIi pabore.

12.Kak npon3BoauTcst 00pab0oTKa IKCTIEPIMEHTAIBHBIX JaHHBIX B TaHHOH padote. Kak onpenensercs
JIOBEPUTENIbHBIN MHTEPBAJ CKOPOCTU U CPEAHSISI KBaJpaTUUYECKasl MOIPENIHOCTh OTKIOHEHUS Ma-
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SITHUKA?

Ne 4 ((I/ICCJ'IGI[OBaHI/Ie BpamaTCJIbHOI0 ABMXXCHUS TBEPAOTO TEIa BOKpYT HCHO,HBHX(HOﬁ ocHu»

2.

7.

10.

11.

12.

KaxoB xapakrTep 3aBUCUMOCTH MOMEHTA UHEPLIUU OT PACCTOSIHUSL, HA KOTOPOM HaXOJIUTCS TEJIO OT
ocu Bpamenus? B nanHoii padore. [TocTpoiiTe rpaduk 3TOM 3aBUCUMOCTH.

Kak skcriepruMeHTabHO ONpeessieTcs MOMEHT HHEPLIMK TeJla B JaHHOM JJabopaTopHoi padoTte?
Kakue 3aKoHbBI coXpaHEHHs] IPUMEHSIOTCS Il BbIBoJa pacueTHbIX dopmyn? [lomyuute hopmymny
JUIs pacueTa MOMEHTAa MHEPLUU MasiTHUKA.

KakoBa 3aBUCHMOCTB YTJIOBOTO YCKOPEHHMS T€JIa OT MOMEHTA MPUJIOKEHHBIX K HEMY CHJI U MOMEH-
ta uHepuuu tena? Ilocrpoiite rpaguk JaHHON 3aBUCUMOCTH

Kak na mastHuke O6epOexa MOTyT OBITH OINpeAeTeHbl YII0BOE YCKOPEHHE, MOMEHT JIeHCTBYIO-
IIUX CHJI U MOMEHT UHEPLIHH?

Kak B manHO# paboTe pacCUUTHIBAETCS MOTPEIIHOCTD OINPEIeICHIs] MOMEHTA HHEPILIUU Tela OTHO-
CUTEJIbHO MPOU3BOJILHOI OCH BpallleHUs?

[TpomeMOHCTpUPYHTE BO3MOKHOCTH TpuMeHeHust cpeabl Microsoft Excel (wmm mpyroii cpeibr) asist
00pabOTKHU IKCIIEPUMEHTATBHBIX JaHHBIX.

Ne 5 «Onpenenenne xapakTepUCTHK 3aTyXaIOMUX KOJIeOaHUM PU3NUECKOTO MAITHUKAY

8.

9.

10.
11.

12.

[Touemy xoneOaHusl MasiTHUKA B JJaHHOH paOoTe OynyT 3aTyXaroIlMMHU, JJaske NP BBHIKIIOUEHHOM
3JIeKTpOMaruure?

3anuiuTe ypaBHEHH 3aTyXaloMIUX U HE3aTyXaloluX KojleOaHui, CpaBHUTE HX.

Kak amrmunTyna 3atyxaronmx KojeOaHuil 3aBHCUT OT BPEMEHHU U OT YUClia KojieOaHuit?

KakoB ¢u3uueckuii cMbICI BETHMYMH NMPUMEHUTENIBHO K JIaHHOM paboTe: HavajabHas aMILTUTYAA
KoJiebaHui, HadasibHas ¢aza KoyieOaHUid, KpyroBas 4acToTa KojaebaHuil, mepuoj KojaedaHuu, Ko-
3G GUIMEHT 3aTyXaHUs, BpeMs pellakcaluu, JorapupMUUecKuil TeKpeMeHT 3aTyXaHus, JoOpoT-
HocTh. Kak oHM MeHstoTcs ¢ poctom U?

Kak MeHsI0TCS XapakTepUCTHKM 3aTyXalolMX KoJieOaHWM HavajdbHasg aMIUINTy[a KojeOaHuil,
HavanpHas (aza KojeOaHU, KpyroBas yacToTa KoseOaHUM, mepuon KojeOaHui, xko3p@uireHt
3aTyxaHMs, BpeMs pelakcaliM, JOoTapu(pMHUUYECKHi TeKpeMEeHT 3aTyXaHHs, TOOPOTHOCTb €CIH
OJIH U3 MapaMeTPoB JaHHOTO (usmyeckoro mastHuka: |, m, L, K yBenuunrcst (Jinbo yMEHBIINT-
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cs1) Ipu (PUKCHPOBAHHBIX 3HAYCHUSIX OCTABILIUXCS?

13. s gero, B naHHOU paboTe, rpaduku CTPOAT B JorapupMudeckommacmrade?
14. TIpoeMOHCTpUPYITE BO3MOKHOCTH MpuMeHeHus cpeabl Microsoft Excel (wmu mapyroit cpesr) s

00pabOTKH IKCIIEPUMEHTATBHBIX JIAHHBIX.

Ne 11 «M3ydyeHue cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

5.

6.

~

KakoBo pacnpenenenue apobu mo siueiikam Ha nocke ['anprona? Kakoe pacmpeneneHue aHaimo-
ru4HO JaHHomy B MKT?

KakoBo pacnpeneneHue 3JIeKTPOHOB IO MOJYIIO CKOPOCTH B JaHHOH padore? YTO mMpoHCXOIauT
NPY M3MEHCHUU HATPSOKCHHS HaKasa?

Kakue crarucrnyeckue METo/1bl IPUMEHSIOTCS B JaHHOH pabore?

[IponemoHcTpUpyiiTe BO3MOKHOCTh npuMeHeHus cpenbl Microsoft Excel (wimm mpyroii cpenbr)
JU1s1 00pabOTKU IKCIIEPUMEHTAIIBHBIX TaHHBIX.

Ne 14 «Onpenenenue nokaszatens aguadatsl MmerogoMm Kiemana u Jlezopmay

6.
7.

8.
9.

OO0BsicHUTE XOJT PKCTIEPUMEHTA U PE3YJIbTAThl pacuera.

HazoBuTe mporeccsl, MpOUCXOAAIINE C Ta30M, B X0O/1€ SKCIIEPUMEHTa U n300pa3ute ux rpadude-
CKH.

3anummTe ypaBHEHHUs IS BEIBO/IA (OPMYIIBI IIOKA3aTeNst aanadaThl.

[IponemMoHCTpUpYiiTE BO3MOKHOCTh NpuMeHeHus cpenbl Microsoft Excel (wnm mpyroii cpenbr)
11t 00pabOTKU IKCIIEPUMEHTAIBHBIX TaHHBIX.

10. Kaxk B manHO# paboTe MUHUMHU3UPYETCS TIOTPEITHOCTD IKCTIEPUMEHTAIBHBIX TaHHBIX?

2 cemecTp

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

5.

6.

Uro Takoe HanpsHKeHHOCTH AlleKTpudeckoro nois? Kak rpadudecku npencTaBUTh pacipeieneHue
HaIpPsLDKEHHOCTH B Pa3HBIX TOYKAX 3JIEKTPUUECKOro MoJisl B AaHHOM pabore?
Uro Takoe MOTeHLMaN 3jieKTpocTaTnueckoro nona? Kak rpaduyecku mpenctaBUTh pacripesaese-
HUE NOTEHIMAJA B Pa3HBIX TOYKAX 3JIEKTPUUYECKOT0 MOJIsl B JTaHHOM paboTe?
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Yemy paBHa paboTa MO MEPEMELICHUIO 3apsa BOJIb SKBUIIOTEHIMAIbHON TOBEPXHOCTH U 110 3a-
MKHYTOMY KOHTYpPY, OTPAaHHYE€HHOMY y4YacCTKaMHU CHUJIOBBIX U DKBUIIOTECHLMAJIbHBIX JUHUI? BbI-
YUCIUTE PadOTY MO MEPEMEIIEHUIO 3aps/ia 110 3aJlaHHON TPACKTOPHH.

Kax n3MeHuTCs KapTHHA CUJIOBBIX U SKBUIIOTEHIIUAJIBHBIX JJMHUM NIPU YBEIUYEHUN (YMEHBLICHUH )
HaIPSDKEHHOCTH MEXAY JIEKTpoJaMu?

Ne 24 «Pacmmpenue npezena U3MEpPeHHs aMIiepMeTpa OCTOSTHHOTO TOKa»

8.

9.

10.

11.

12.

13.

14.

KakoB mpuHIHIT AEHCTBUS JIEKTPOU3IMEPUTEIHHBIX MPHUOOPOB MATHUTOIICKTPUUECKOTO U DJIEK-
TPOMAarHUTHOTO TUIIA, TPUMEHSIEMBI B JaHHOW paboTe?

UTo Ha3BIBAIOT TOKOM ITOJIHOTO OTKJIOHEHUS M HAIPSHKEHUEM ITOJIHOTO OTKJIOHEHHS JJICKTPOU3Me-
pUTEIBHOTO TprUdOpa’?

Kakum 00pa3oM BKITIOYAOT aMIIEPMETP U BOJIBTMETP B MJICKTPUUCCKYIO IETh JIJIsT U3MEPEHUS TOKA
u HanpspkeHusi? [IpoJeMOHCTpUpYHTE HABBIKM BKJIFOYEHHUS JTUX MPHOOPOB B DIIEKTPHUYECKYIO
ETb.

Uro takoe mryHT? Jlnis yero u kak oH ucrnonb3yercs? [IpogeMoHCTpupyiiTe NCIONBb30BaHKE MY H-
Ta.

Uro takoe no6aBouHoe conportuBieHue? Jlns yero u kak oHo ucnonszyercs? [IpoaemoncTpupyii-
T€ MCIOJIb30BaHME JJ00aBOYHOTO COTPOTUBIICHUSI.

[TpomeMOHCTpUPYHTE BO3MOKHOCTD IpuMeHeHus cpebl Microsoft Excel (wmm npyroii cpeibr) asist
00pabOTKH IKCIIEPUMEHTATBHBIX JTAHHBIX.

Kak B manHoi1 paboTe MUHUMH3UPYETCS MOTPEIIHOCTh IKCIIEPUMEHTANbHBIX TAaHHBIX?

Ne 28 «Ompenenenre MHAYKTUBHOCTH KAaTYIIKM W MarHUTHOM MPOHUIIAEMOCTH (eppOMarHUTHOTIO
TeJa»

5.

6.

Kakue npubopsl MpuMeHsUIUCh B JaHHOW paboTe AJis ONpeAeus mapaMeTpoB MOCTOSHHOTO U Tie-
PEMEHHOr0 ToKa?

[onmyuurte dpopmyiy Ui pacdyera IMOJIHOTO CONPOTUBICHHUS LIETH EPEMEHHOI0 TOKa, UCIOJIb3ye-
MOH B JJaHHOU paboTe (WU MPEICTaBICHHON MPETI01aBaTeieM).

Kak ompenensiiack MHAYKTUBHOCTh KAaTYIIKU B JaHHOW pabote? Kakum eme cmocobomM MOXKHO
OIPECACIINTD I/IHJIYKTI/IBHOCTB?
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8. IIpomeMOHCTpHPYHTE BO3MOKHOCTD ITpuMeHeHHs cpeapl Microsoft Excel (wmm apyroii cpespl) mist
00pabOTKH IKCIIEPUMEHTATBHBIX JIAHHBIX.

Ne 32 «Omnpenenenue paguyca KpUBH3HBI JHH3BI U MOJIOCHI POITYCKaHHUS CBETOPHIBTPA C MOMOIIBIO
xounel HeroTonay

5. Kak oObsicHsieTca nosgBiieHue konel Herorona?

6. Ilomyuute popmysnsl Ans pacueTa paAlyCcoOB TEMHBIX U CBETJIBIX KoJel HproToHa.

7. Tomyuure hopmymy AJsi ONPENEIICHUS panyca KPUBU3HBI JIMH3BI.

8. Kak B nanHo# pab0oTe MUHUMHU3HUPYETCS OTPEITHOCTh SKCIIEPUMEHTABHBIX JAHHBIX ?

Ne 34 «Onpenenenve AJIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUPPAKIIMOHHOMN PELISTKN

5. KakoBbl mapameTpsl U XapaKTePUCTUKU JU(PPAKIIUOHHON PEIIETKH, TPUMEHIEMON B SKCIIEpUMEH-
Te?

6. Tlomyuure Gpopmyiy aisi ONpeaeIICHHS ITTHHBI CBETOBOM BOJIHBI MPU TUGPAKITUN Ha THPPAKIIHOH-
HOH pEILLIEeTKE.

7. KakoBo npaktuyeckoe NpuMeHeHHe JUPPAKIIUOHHBIX PEIIETOK?

8. Kak B manHoi#1 paboTe MUHMMHU3HUPYETCS MOTPELIHOCTh IKCIIEPUMEHTAIBHBIX JAHHBIX?

Ne 35 «Onpenenenue KOHIEHTpPALMU PACTBOPOB caxapa U MOCTOSTHHOM BpalllEHUsI»
5. Ha ocHoBe kakoro siBICHHS ONpeAeseTcs KOHIEHTpAIMs pacTBOpa caxapa B JJAHHOM JKCIEpH-
meure?

6. IlosicHUTE yCTPOWCTBO M MPUHIIMIT ACHCTBUS MPU3Mbl Hukomst

7. TlosicHUTE yCTPOWCTBO M MPUHIIMIT ASHCTBUS MTOJYyTEHEBOIO caxapuMeTpa

8. Kak B marHO# paboTe MUHIMH3HPYETCS MOTPEITHOCTh KCIIEPUMEHTATLHBIX TAHHBIX ?
3 cemecTp

Ne 36 «CHsiTHE BONBTAMIIEPHBIX XapaKTEPUCTUK (OTOAIEMEHTA U ONpeeSIEHUE €ro YyBCTBUTEIbHO-
CTH»
6. Ilpoananmu3upyiiTe oJydeHHBIC B JabopaTopHOi pabote BAX
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© N

Kak omnpenensiercst noctosnnas [1nanka B JaHHOM 3KcriepuMeHTE?
Kak B manHO# paboTe MUHUMH3UPYETCS MOTPEITHOCTh YKCIIEPUMEHTATBHBIX TAHHBIX ?
Kaxk B manHO# paboTe pacCUUTHIBACTCS TOTPEITHOCTD ONPeACIICHUs MocTOssHHOM [1manka?

. IIlpoeMOHCTpUPYHTE BO3MOXKHOCTB ipuMeHeHust cpeasl Microsoft Excel (v npyroit cpenst) s

O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JAHHBIX.

Ne 41 «HccnenoBanue BO30YKIEHUS aTOMOB raza»

5.
6.
7.

8.

OOBsICHUTE TPUHIIKII OTIPEIEICHNUS BO30OYKICHHBIX COCTOSIHUI aTOMOB ra3a B 9KCIIEpHMEHTE?
[TosicHuTe npuHUMI pabOTHI JEKTPOHHOM JaMIIbI

B kxakoMm nuana3oHe 3J€KTPOMArHUTHBIX BOJIH JIEKUT M3JIy4€HHE BO30YKIEHHBIX aTOMOB IapoB
pTyTH U 1o4emy?

Kak B 1aHHOM 3KCIIEpUMEHTE OIpeeNseTcs 00JacTh JIOKAIN3AUK 3JIEKTPOHA U KaK IIOJIy4YEeHHBIE
JIAaHHBIE COTJIACYIOTCS C TEOPETUYECKMMHU MIPEANIOChIIKaMu?

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

5.
6.

~

[MosicHuTe yCTPOMCTBO M MPHHIIUI PA0OTHI CIEKTPOCKOIIA, HCIOIb3YEMOT0 B JaHHOH paboTe
[Monyunte opmyny JUlsl ONpeneNuHHs TJIAaBHBIX KBAaHTOBBIX YHCEN BO30YXKIAECHHBIX COCTOSHHMA
aToMa BOJIOPOJIA U JIPYTHX BOJOPOIOIOJOOHBIX aTOMOB

Yro Ha3bIBAETCS TPaTYHPOBOYHBIM rpauKOM?

[MponemMoHCTpUpPYTE BO3MOKHOCTD TpuMeHeHus cpeabl Microsoft Excel (wim npyroii cpebr) aist
00pabOTKH HKCTIEPUMEHTABHBIX JaHHBIX

Ne 51 «M3yuenune 3akOHOMEpPHOCTEN i-pacraiar»

7.
8.
9

10.

UT0 Takoe aKTUBHOCTh PaIMOAKTUBHOTO 3JIEMEHTA, €€ BBIYUCICHUE U €UHULIBI N3MEPEHUS.

B uem cocrourt 3akoH I'eiirepa - Herrona?

Kak onieHuTh SHEPruIo o - 4aCTHUIIbI?

YcTpoiicTBO U MpUHIMIT paboThl cueTurka I 'elirepa-Miosiepa.

[TponemMoHCTpUpPYHTE BO3MOKHOCTD IpuMeHeHus cpeibl Microsoft Excel (wim npyroii cpeibr) aist
00pabOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX
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CTpyKTypHBIU 3J1€-
MEHT
KOMIETEHINH

[Tnanupyemble pe3ynabTaThl 00y-
YCHUS

OneHouyHble CpeaCcTBa

Ne 53 «Omnpenenenre MakCUMalIbHOM 3HEpPruu P-4acTUl] U HIEHTU(UKALKS PaJIUOaKTUBHBIX Iperna-

paroB»

5. Kakue n3BecTHBI pa3HOBHAHOCTH OeTa-pacnana? Kakas U3 HUX HCCIEIyeTCs B JaHHOM 3KCIEPH-
MeHTe?

6. B kakux juana3zoHax HaXOAATCS HEPHOJIBI MOIypacaia U SHepruu OeTa- pacnana NPUPOIHBIX
PaIUOHYKIUIOB?

7. KakoBbl OCHOBHBIE OCOOCHHOCTH B3aUMO/ICIHCTBHS O€Ta-4yacTHIl C BEIECTBOM?

8. IlpomemMoHCTpUpYIiTE BO3MOXKHOCTD IpuMeHeHus cpenbl Microsoft Excel (umu apyroit cpenpr) s

O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JTdHHBIX
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[TpomexxyTouHasi aTtecTalus 1Mo AUCHUIUIMHE «DU3KKa» BKIOYAET TEOPETUYECKHE BO-
IPOCHI, MO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHHUS OOYYAIOIIMMHUCS 3HAHWU, U MPAKTHUYCCKUE
3aJIaHUs, BBISBIISIONINE CTEIICHb CHOPMUPOBAHHOCTH YMEHHH U BIIAJICHHUH, TPOBOJUTCS B (hopMe
sk3amena (1,3 cemectp) u B popme 3adera (2 ceMectp).

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

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA.

— Ha OLICHKY «OTJIHYHO» (5 06a/ioB) — 00ydJaronuiicss JEMOHCTPUPYET BBHICOKHN YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIUI1, BCECTOPOHHEE, CUCTEMaTUYECKOe U IITyOOKOe 3HAHUE y4eo-
HOTO MaTepualia, CBOOOIHO BBINOJIHSAET MPAKTHUECKUE 3alaHUsl, CBOOOJIHO ONEpUPYET 3HAHMUS-
MU, YMEHUSIMU, IPUMEHSET UX B CUTYallUSAX MOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «Xopomo» (4 Gamia) — oOydaromIMiics AEMOHCTPUPYET CPEIAHUN YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETCHIIUNA: OCHOBHBIC 3HAHUS, YMEHUSI OCBOEHBI, HO JOMYCKAIOTCS He-
3HAYUTEIIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYJHEHHS MPH aHATUTUYECKUX ONEpaIHsiX, IePeHOCce
3HaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHHIC CUTYAI[HH.

— Ha OLICHKY «YAO0BJIETBOPUTEILHOY» (3 Oaiia) — 00yJaromuicss AEeMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHIINI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI TOMyCKa-
IOTCSI OIIMOKH, TIPOSIBIISICTCS OTCYTCTBUE OTACIBHBIX 3HAHHI, YMEHHUH, HABBIKOB, 00YYaIOLIHICS
WCIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHHS MPH ONEPUPOBAHUU 3HAHUSMHU U YMEHUSIMU TIPU UX
NepeHOCe Ha HOBBIE CUTYAITHH.

— Ha OILICHKY «HeyJ0BJIeTBOPUTEIbHO» (2 6amia) — o0yJaromuiicss 1eMOHCTPUPYET 3HaA-
Hus He Oonee 20% TeopeTHyecKoro Marepuana, 10IMyCcKaeT CyIEeCTBEHHbIE OIIUOKH, HE MOXKET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHHsS MPOCTHIX 3a/1ad.

— Ha OIICHKY «HeYyIOBJIETBOPHUTEJbHO» (1 Oay) — oOyuaromuiics HE MOXET MOKa3aTh
3HAaHUS Ha YPOBHE BOCIPOM3BEAEHUS U 00BACHEHUs MH(POpPMALUU, HE MOXKET MOKa3aTh MHTEN-
JIEKTYyaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

3ayer oOydaromyecs IMOJy4alOT B pe3yJbTaTe BBHIMOJIHEHUS BCEX BHUJIOB PadOT, TMpemy-
CMOTPEHHBIX BO 2 CEMECTpe M3Y4YEeHHs JAaHHON TUCIMILTUHBL. B cllydae HEBBIONHEHUS, 3a4eT
poBOIUTCS B (hopme cobeceToBaHMS MO0 BOIIPOCAM COTJIACHO TIEPEYHIO BOTIPOCOB K 3aUeTy.

Ilokazamenu u Kpumepuu oyeHueanus 3auema:

- Ha OIICHKY «3auTE€HO» OO0YdalolIMiics JIEMOHCTPUPYET YPOBEHb, HE HU)KE MOPOroBOrO,
c(OpMHUPOBAHHOCTH KOMIIETEHIIUI: B XO0J/i€ KOHTPOJIbHBIX MEPONPUSTUNH MOTYT JOIYCKaThCs
OLIMOKH, MOXKET MPOSBIATHCS OTCYTCTBHE OT/EIbHBIX 3HAHUHN, YMEHHI, HABBIKOB, 00Yy4aroInii-
CSl MOT'YT MCIIBITHIBAET 3HAUUTEIbHBIC 3aTPYIHEHUS TIPU ONEPUPOBAHUH 3HAHUSIMU U YMEHUSIMU
IIPU UX NIEPEHOCE HA HOBBIE CUTYAllUH.

- Ha OLICHKY «HE 3a4TCHO» 00YYaroLIUIiCs HE MOXKET MOKa3aTh 3HAHUS Ha IOPOTOBOM YpO-
BeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHMH, T.€. 00yUYaloIMNCcs He TOKa3bIBaeT 3HAHUE OCHOBHOTO
MaTepuaia B o0beMe, He0OXOAUMOM JUIsl TIpeACTOoAIEeH TpodhecCHOHATBLHON IeATeNbHOCTH; He
CHOCO0EH apryMEHTHUPOBAHHO M IMOCIIEI0BATEIbHO M3Jararh, JOMYCKaeT rpyOble OIMOKH B OT-
BETax; HE MOXKET M0Ka3aTh UHTEJUIEKTyalbHbIE HABBIKM PEIEHUs MPOCTHIX 3a/1ad. HE MOATBEp-
JKIAET OCBOCHHUE KOMIIETCHIUH, IPEyCMOTPEHHBIX 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 pom. — 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. Mexanuueckue Kojiebanusi ¥ BOJHBI. MoseKymsp-
Has pusuka. TepmoaumHamuka [DneKTpoHHBIN pecypc] : YueoHnoe nocobue / C.M. 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 nocodbue / C.U. Ky3Henos. - 4-e us., ucnp. u J101. -
M.: ByzoBckuit yueOnuk: HUL[ HUHDPA-M, 2015. - 231 c¢. — Pexum gocrymna:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3nenos, C.1. ®usuka. BonHosas ontuka. KBanTtoBas npupojia u3ny4eHus. DJIeMeH-
Thl aTOMHOM U siiepHOM Qu3uku [DnekTpoHHbIl pecype] : Yueb. nmoc. / C.H. Ky3unenos, A.M.
Jlupgep - 3-e uzn., nepepad. u gorm. - M.: By3os. yue6.: HUI] MH®OPA-M, 2015 - 212 c. — Pexxum
nocryma: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

0) lono/IHUTeILHAS JIUTEPaTypa:

1. Uponos, N.E. 3agauu no obmieit ¢pusuke [ Tekcr] : yued. mocodue / .E. Uponos. — 12-¢
usn., crep. — CII6.: Jlamp, 2007. — 416 c.: wi. — (YueOHuku s By30B. CrenuaibHas
aureparypa). — ISBN 978-5-8114-0319-6.

2. Yepros, A.I'. 3agaunuk no ¢usuke [Tekcr] : yueb. mocobue / A.I'. UeprtoB, A.A.
Bopo6neB. — 8-e uzn., mepepad. u gon. — M. : @usmatinut, 2008. — 640 c.: un. — ISBN 9875-
94052-145-2.

3. Pemenue 3anau no kypey ooueit pusuxu [Texcr]: yue6. mocobue / [H.M Poraues, I'.1O.
bananguna, W.I1. 3aBepmuuckuii u ap.]; mox pea. H.M. Porauesa. — 2-e uzn., ucnp. — CII6.:
Jlanb, 2008. — 304 c.: ui. — (YueOHuKH Ui By30B. CrnenuanbHas IUTEpaTypa)

4. CrpaBouHuk no ¢usuke. ®opmyisl, Tadbnuibl, cxemsl. [TekcT] : mep. ¢ HeM. / mof pen.
X. lrekepa, nox pen. K. B. Cmupnosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : uiu., rpad.,
TalJI.

B) MeroauvecKkue yKa3aHUs:

1. Mexanuka. MonekymnsipHas QU3MKa M TepMOAMHAMUKA [Teker] : JaOOpaTOpPHBII
npaktukyMm no ¢usuke / E.H. Acranos [u ap.]; moxa pexn. FO.I1. Koukuna. — Maraurtoropcek: 13a-
BO Marauroropck. roc. Texs. yu-ta uM. I'.11. Hocosa, 2011. — 103 c.

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

3. DnextpomaraetusMm. OnTtuka [Tekcr] : JaOOpaTOPHBIM MPAKTUKYM IO JAUCLHUIUIMHE
«Dusuka» sl CTYACHTOB Bcex crnenuanbHocTedt / M.B. Apkymuc [u ap.]. — MarHuroropck:
'OV BIIO «MI'TVY», 2009. — 102 c.

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

5.0u3mnka aroma, TBEpAOrO Tena, SAApa: MHCTPYKLHUS IO BBIIOJIHEHUIO J1a0OpaTOPHBIX
pabot mo ¢usmKe A CTyAeHTOB Beex crnernuanbHocter / B.K. benos [u ap.]. — Marautoropck:
'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) IlporpammHuoe odecnieuenne u UHTEpHET-pecypcehl:

HanmenoBanmue IO Ne jorosopa Cpok geiicTBUS JMLIEH3UH

) J1-1227 ot 08.10.2018 11.10.2021
MS Windows 7 J1-757-17 o 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 OeccpodHo
Kaspersky Endpoint Se- [/I-300-18 ot 21.03.2018 28.01.2020
curity aus OusHeca - J1-1347-17 ot 20.12.2017 21.03.2018
CtanmapTHBII J1-1481-16 ot 25.11.2016 25.12.2017
7Zip CBOOOTHO pacIpocTpaHseMoe [0ecCpOIHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bI JAHHBIX U I/IH(l)OpMaIII/IOHHI)Ie CIIpaBOYHbLIC CUCTEMbI:

1. MexayHaponas cripaBounas cucrema «Ilommpem» polpred.com orpacie «O6pa3oBanue,
Haykay. - URL: http://education.polpred.com/.

2. HaL[I/IOHaJ'IbHaSI HHCbOpMaI_IPIOHHO-aHaJ'II/ITI/I‘leCKaH cucreMa - Poccuiickuii HWHIACKC HAYY-
noro ruruposanus (PUHLY). - URL: https://elibrary.ru/project risc.asp.

3.ITouckoBas cucrema Akagemust Google (Google Scholar). - URL:

https://scholar.google.ru/.

4. ndopmanmonHas cucrema - Ennnoe okHO 10CcTymna K HHGOPMAIMOHHBIM pecypcam. -

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

9 MaTepI/IaJII)HO'TeXHI/I‘leCKOG odecrneuyeHue AUCHHUIIIIMHBI

MaTepI/IaJILHO'TeXHI/I‘ICCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT!

Tumn u Ha3BaHUE AyIUTOPUHN

OcHaleHue ayuTopun

JlekMoHHAas ayTUTOPUS MynbTuMenuiiHBIE  CPEACTBA  XpaHEHWs, IepeJadu U
npeJicTaBIeHHs] HHpOpMaluu

JlaGopatopus «Mexanuky, | 1. bannmuctuueckre MasTHUKH.

MoJieKynsipHot  ¢u3uku U | 2. Mastauk OGepOeka.

TEPMOIUHAMUKI 3. ®dusnyeckuii MassTHUK.
4. locka I'anpTOHA.
5. JIaGoparopHas yCTAaHOBKa Ui HCCIIEJIOBAaHUS

pacnpeziesieHus: TEPMO3JIEKTPOHOB [0 MO0 UX CKOPOCTH.
6. JlabGopaTopHas ycTaHOBKa AJIsi ONpeAeNeHHs IoKa3arenen
anuabatsl Y meTonoM Kiemana u Jlezopma.

7. JlaboparopHasi ~yCTaHOBKa /s TPOBEPKM  3aKOHA
BO3pacTaHus HHTpONUU B Tmpouecce aupdy3un razoB Ha
MOJIEJIH NIEPEMEIINBAHNS IAPOB.

8.JlabopaTopHas  yCTaHOBKa Ui  IPOBEPKH
BO3PACTaHMs SHTPOIIUH B MPOLIECCE TEMI00OMEHa.
9.YcraHoBka JsabopartopHas I HW3Y4YEHUS 3aBUCUMOCTH
CKOPOCTH 3BYyKa OT Temneparypsl "Md-C3-M"

3aKOHOB

10. YcTaHoBka nabopaTopHas U1 HUCCIIEIOBAHUS
TeI10eMKoCcTH TBepaoro tena "M®-TET-M".
1. VYcranoBka nabopaTopHas TUIst onpeaeeHus

YHMBEpCaIbHOU ra3oBoi nocrosiHHoi "M®-OI'TI-M".
12.Ctena nabopaTOpHBIN Ta30BbIC MPOIECCHI.
13. MepuTenbHbIi HHCTPYMEHT.
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauToOpumn

Jlaboparopus
«ONEeKTpUYECTBA U ONITHKI»

1. JIaGoparopHas YCTaHOBKA JUTS UcCIen0BaHus
ANEKTPOCTATUYECKOIO OIS C MOMOUIBI0 OJUHAPHOTO 30H/A.

2. YcraHoBKa JJi LTyHTUPOBAHUS MIJLTUAMIIEpPMETpa.

3. VYcranoBka nabopatopHas JUISL onpeaeneHus
WHJYKTUBHOCTHU COJICHOWJIA 1 MAarHUTHOU MPOHUIIAEMOCTH.

4. VYcranoBka mnaboparopHas [Uisi M3y4eHHS pe30HaHca
HaIpPsHKEHUN U ONpeIeTICHUS] UHAYKTUBHOCTH

5. JlaGopaTopHasi ycTaHOBKa Ui U3Y4YEHHs JJIMHBI CBETOBOU
BOJIHBI M XapaKTEPUCTUK TUPPAKIIMOHHONW PEIICTKH.

6. JlabGopatopHas ycTaHOBKa [Uisl ONpENENICHUS paauyca
KPUBU3HBI JIMH3bI U JUIMHBI CBETOBOWM BOJIHBI C MOMOIIBIO
koser; HeroToHa.

7. JlabopaTopHast yCTaHOBKA JIJIsl OTIPEIACICHUS KOHIIEHTPAIUU
pPacTBOPOB caxapa M MOCTOSHHOM BpallleHHUs].

8. MepuTenbHbII HHCTPYMEHT.

JlaGopatopus «AtoMma, | 1. JlaGoparopHas yCTaHOBKAa JUIs M3Y4YEHUS BHEIIHErO
TBEPJIOTO TEIIa, SApa dororddekra.
2. YcraHOBKa A1 M3y4Y€HHUs CIIEKTpa aromMa BOJOpOJa MU
omnpezeneHus nocrostHHou Punbepra.
3. VYcraHoBka J1labopaTropHas Ajsl ONpelesieHUs] MOTeHLHana
BO30Y)KJICHHS ra3a.
4. YcraHOoBKa JUIsl OIpeJeNieHus] JJIUHBI IpoOera yacTHll B
BO3/yXe€.
5. MepuTenbHblii HHCTPYMEHT.
VYyeOnble aynutopuu Juid | IHTepakTUBHas JOCKa, IPOEKTOD;
POBEAEHUS  MpakTudeckux | [locka, MyJIbTUMEIUITHBIN IPOEKTOP, IKPAH.
3aHATUH, IPYIIIOBBIX "
WHIVBUAYaJIbHBIX
KOHCYJIbTaIHH, TEKYILETOo

KOHTpPOJIA H HpOMe)KYTO‘lHOI\/’I
aTTecTanuu

[Tomemenus s | IlepconanbHble kommbioTepsl ¢ makeroM MS  Office, ¢
CaMOCTOSITENIbHOM paboThl | BbIXOJOM B MHTepHET M ¢ JOCTYIIOM B 3JIEKTPOHHYIO
00yYaromuxcs MH(POPMALOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.
[Tomemenune mna xpaneHus u | Crenaxu JUIA XpaHEeHUst y4eOHO-MEeTOINYECKON
npopHIAKTHIECKOTO JOKYMEHTAIIUH, CTeJUIaXH U Cedbl uid XpaHeHHUs y4yeOHOro
o0CTyKUBaHUS yueOHOro | 000pyJ0BaHUsI, HHCTPYMEHTHI AJI1 PEMOHTa 000pYy10BaHUSI.
o0opyoBaHus
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