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1 Leau ocBOeHMS AUCHUIIIMHBI (MOIYJISA)

[ensimu ocBoeHUsI NUCHUIUIUHBI (Moaynsi) «Dusuka» SBISIOTCA: OBIaJeHHE 0a30BBIMU
3HAHUSIMA OCHOBHBIX (DM3MUECKHUX 3aKOHOB U METOJIOB KJIACCHYECKOW M COBPEMEHHOU (PU3UKU
JUIsL yCIEITHOTO (DOPMHUPOBAHUS W PA3BUTHS OOMICKYJIbTYPHBIX, OOMIETIPOPECCHOHAIBHBIX M MPO-
(eccroHaIbHBIX KOMITETEHIIMH 110 BUAaM MPO(ECCHOHATIBHOMN AeSTETbHOCTH B 00JIACTH TEXHOJIOTHH,
OpraHu3alyy, IJIAHUPOBAHKS U YIPABJICHUS TEXHUYECKOH U KOMMEPUYECKOW AKCIUTyaTalield TpaHc-
HNOPTHBIX CUCTEM, OPraHU3aIMK HAa OCHOBE MPUHIUIIOB JIOTUCTHKHU PAIIHOHAILHOTO B3aUMOICHCTBHS
BUJIOB TPAHCIIOPTA, COCTABJISIFOIINX SIMHYIO TPAHCIIOPTHYIO CUCTEMY, a TAK)KE€ OpPraHU3allu CUCTe-
MBI B3aMMOOTHOIIICHUH 110 00eCIeueHII0 O€30ITaCHOCTH IBUKCHHUST Ha TPAHCIIOPTE B COOTBETCTBUH C
tpeboanusmMu GI'OC BO u HanpasiaeHHoCThIO (TIpodhuiem) OI1.

2 MecTo AUCHUILIMHBI (MOYJIsl) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl
MOAr0OTOBKH HaKajaBpa

Jucuuninna «Pusnka» BXOJUT B 6a30BYI0 yacTh 0sioka 1 0OpazoBaTenbHOM MPOrpaMMBl.

Jlis u3yueHus: AUCUMILIMHBI HEOOX0IMMBI 3HaHUs (YMEHUs, BIaJeHus ), chopMUpOBaHHbBIE
B pe3yJbTare u3ydyeHus aucuuiuing «Pusukay», «Maremaruka», «MHpopmaTuka» Ha Oaze cpen-
Hero (MoJIHOro) o61iero 0opazoBaHusl.

3HaHus (YMEHMsl, BJIQJICHUA), NOJIYYECHHbIE NMPH U3YyYCHUM JAHHON JUCLHUIUIMHBI OynyT
HEOOXOJUMBI JUII OCBOCHHUSI BCEX E€CTECTBEHHOHAYYHBIX M OOJBIIMHCTBA MPO(ECCHOHATBHBIX
JUCLUMIUIMH 0a30BOMl M BapHMaTHBHOM yacTell oOpa3oBaTenbHOW Iporpammsbl: «Teopernueckas
MEXaHUKa», «Y CTPOMCTBO M 3KCIUIyaTalllsl TPAHCIOPTHBIX KOMMYHUKALUN», «Kene3Honopox-
HbIE CTAaHLMU U y31bl», «IIpoekTHas nesarenbHOCTHY, «CrienBuUabpl IpoMTpaHcnopTay, «I'paHc-
MOPTHO-TPY30BBIE CUCTEMBI», «ABTOMAaTHKa, TeIEMEXaHUKa U CBSI3b Ha 7 TpaHcmopTe», «Co-
IIPOTUBJIEHUE MaTepualoBy», «lIpukmagHas mexaHuka», «l'mapaBinuka», «OJIEKTPOTEXHUKA U
JJIEKTPOHUKA», «YCTPOMCTBO M JKCILTyaTallUs JKEJIE3HOMOPOKHOIO IOABHIKHOIO COCTaBay,
«YCTpOMCTBO M 3KCILTyaTallsi aBTOMOOMIIBHOTO MOJIBUXKHOTO cocTaBay, «OCHOBBI HAyYHBIX HC-
cienoBanuily, «llnannpoBanue s3kcnepuMenTay, «MoeIMpoBaHUE TPAHCIIOPTHBIX MPOLIECCOB U
cucrteM», «TeopHst TpaHCIIOPTHBIX MIPOLIECCOB U CUCTEM.

3 Komnerenuun o0yuaromerocsi, gopmupyembie B pe3yJibTaTe 0CBOCHUS
AUCHHUILNIMHBI (MOAYJIs) M INIAHMPYeMbIe pe3yJIbTaThbl 00y4eHust

B pesynbrare ocBoeHus quctUminHbel (Moaynst) «®dusuka» obyuaroniuiics 1oykeH obna-
JIaTh CIEIYIOUMMH KOMIIETEHIUSIMHU:

CrpykTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00yueHHs

KOMIIECTECHIIU U

OK-1 crtocoOHOCTB K aOCTPaKTHOMY MBIIIUICHHIO , aHAJIU3Y, CUHTE3Y.

3Harb — OCHOBHBIE OIIpe/ieNIeHUs ¥ MOHATUS HU3UKH, PU3NUECKYIO CYIIHOCTD SBJIE-
HUUW U IIPOLIECCOB, MTPOUCXOIAIINX B IPUPOJIE U TEXHUKE;

— OCHOBHBIE METO/Ibl HCCIIEZIOBAHUS, aHAIIN3a U MOJAETHPOBAHUS (PUZNIECKUX
IIPOLIECCOB

Ymern — TpUMEHATH (PU3MYecKHue 3aKOHBI U (PU3UKO-MATEeMATUYSCKUI anmmapar st
pElIeHUs TUTIOBBIX M HECTaHAAPTHBIX 331a4 TI0 OCHOBHBIM pa3fenaM (HU3HKH,
— TPHUMEHATH (QU3NYECKHE 3aKOHBI B MPOPECCHOHATBLHON JCSITEIBHOCTH, MC-
MOJIb30BaTh UX HA MEKIUCITUTUIMHAPHOM YPOBHE;

— TMPUMEHSTH COBpeMeHHOe (u3ndeckoe 000pyaoBaHUE U TMPUOOPHI MpU pe-
IICHUH MTPAKTUYECKUX 337124,




CTpyKTypHBI

OJICMCHT [Tnanupyemble pe3yabTaThl 00yUeHHs
KOMIIETEHIUHU
— HCHOJb30BaTh OCHOBHBIE NPHEMbI 0OpaOOTKH SKCIEPUMEHTAIbHBIX JaH-
HBIX;
— HCHOJB30BaTh CIOXHBIE (U3NYECKHE MOJAETH JJIS ONMHUCAHUS pPealbHbBIX
IIPOLIECCOB, BHIOMPATh METOIbI X UCCIIE0OBAHUS
Braners — MPaKTHYECKUMH HaBBIKAMHU UCIIOJIb30BAaHUS 3JIEMEHTOB (PU3NYECKOTO IKC-

MEPUMEHTA U pelIeHus] PU3NUECKUX 3a7a4d Ha IPYTUX TUCIUILIHHAX;

— HaBBIKAMU M METOJAUKaMH 0000IIEHHS Pe3yabTaTOB PEIICHHS 3aa4, IKC-
NePUMEHTAIBHON JIeATEIbHOCTH;

— MeToJaMHu paboThl HA OCHOBHBIX (PM3UYECKUX MPHOOpax;

— METOJaMH YKCIIEPUMEHTAIBHOTO HCCIIEJOBaHUS B (U3HKE (IUTAHUPOBAHHE,
IIOCTAaHOBKA U 00pab0TKa 3KCIEPUMEHTA);

— BO3MOXXHOCTBIO MEXIHCLIUILIMHAPHOTO IPUMEHEHHUS 3aKOHOB (DU3UKH;

— crmocobamMH COBEPLICHCTBOBAaHMS MPO(ECCHOHATIBHBIX 3HAHUM M YMEHUH
ITyTEM HCITOJIb30BaHMsI BO3MOXKHOCTEH MH()OPMAIIMOHHOMN CPEJIbI.

OK-7 roToBHOCTBIO K CaMOpPAa3BUTHIO, CaMOpPCAJIN3allu, UCIIOJIb30BAHHNIO TBOPUCCKOI'O ITIOTCH-

nuajia

3HaTh

— OCHOBHBIE OIpEeNICHHS U OHATUS PU3UKH, (PU3NIECKYIO CYIITHOCTD SIBJIE-
HUU U IIPOLIECCOB, TPOUCXOAAIIMX B IPUPOJIE U TEXHUKE;

— OCHOBHbBIE METO/Ibl HCCIICJIOBAHUS, aHAJIN3a U MOJAEIMPOBAHUS (HPUZNUECKUX
IIPOLIECCOB

YMmern

— MpUMEHATh (U3NYECKHE 3aKOHBI U (PU3MKO-MaTeMaTHYEeCKHH ammapar s
peleHys THIOBBIX U HECTaHJAPTHBIX 3a/1a4M [0 OCHOBHBIM paszienam (pu3uky,
— MpUMEHATh (PU3HUECKHE 3aKOHBI B MPO(ecCHOHANbHON AESITEeIbHOCTH, UC-
I0JIb30BaTh UX HA MEXIUCHUIIMHAPHOM YPOBHE;

— MPHUMEHATh COBpEMEHHOEe (pu3ndyeckoe o0opyaoBaHUE U MPUOOPHI IPU pe-
LIEHUH NTPAKTUYECKUX 3a/a4;

— HCIOJIb30BaTh OCHOBHBIE NPHUEMbI OO0PaOOTKH 3KCIEPUMEHTAIbHBIX JaH-
HBIX;

— HCHOJB30BaTh CJIOXHBIE (U3NYECKHE MOJEIM JUIsl ONUCAHMS peabHbIX
IIPOIIECCOB, BEIOUPATH METOBI X MCCIIEeI0OBAHUS

Bnanets

— MPaKTUYECKUMHU HaBBIKAMH HUCIIOJIb30BAHUS SJIEMEHTOB (PU3UYECKOTO IKC-
MEPUMEHTA U pelieHus] PU3NYECKUX 33]1a4 Ha APYTUX TUCHUTUTHHAX;

— HaBBIKAMH M METOJUKAMH 000OIIECHHsI pe3yIbTAaTOB PEIICHUS 3a1a4, IKC-
HepHMeHTaHBHOﬁ JACATCIIBHOCTH,

— MeroaaMu paboThl HA OCHOBHBIX (PU3UYECKUX MPUOOpPAX;

— METOAaMH KCIIEPUMEHTAILHOTO HCCeN0BaHus B (pHM3HKE (IIJIAaHUPOBAHUE,
MMOCTAaHOBKA U 00pabOTKa HKCIIEPUMEHTA);

— BO3MOKHOCTHIO MEKIUCIUIUTMHAPHOTO IPUMEHEHUS 3aKOHOB (DU3UKH;

— cmoco0aMu COBEpIICHCTBOBAHUS MPO(PECCUOHANBHBIX 3HAHUM U YMEHHIA
MyTeM HCIOJb30BaHUS BO3MOXKHOCTEH MH(DOPMAIIMOHHOM CpeIbI.




4 CTpyKTYpa U coliepkaHue IMCUMILUIUHBI (MO1YJIs1)

OO0mmas TpyI0eMKOCTh TUCIUIUIMHBI cocTaBiisieT 11 3aueTHbix equuuil 396 akaa. 4acos, B

TOM YHUCJIC.

— KoHTakTHas padota —230,8 akas. 4acos:
— ayauropHas — 221 akaj. 4acos;
— BHeayauTopHas — 9,8 akaj. yacoB
— camMmocTosTenbHas padora — 93, 8 aka. 4acos;
— TOATOTOBKA K 3k3aMeHy — /1,4 akan. yaca
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1. MexaHnuka 2
1.1. Kunemaruka mo-| 2 | 3 2 2 |- TIloarotoBka k|- mpoBepka uHaAH- |OK-1
CTyNaTeIbHOrO u CEMUHApCKOMY M |BHIAYyallbHbIX 3a11a- |OK-7
BpalIaTeIbHOIO  JIBH- IIPAaKTUYECKOMY Hul (3amaya Ne 1)
JKEHMS 3aHATHIO; - cemuHap Nel;
- BeimonHenue - KOHTPOJIbHAS pa-
NpaKTUYeCKHuX pa- [0ota Nel
60T (pemieHue 3a-
nad);
- CamocTOSITETBEHOE
u3yueHue yuyeOHoil
Y Hay4HOU JIUTEpa-
TYpBL;
- Pabora c anek-
TPOHHBIMH yuel-
HUKaAMH
1.2. Jlunamwka mo-| 2 | 4 | 7 | 2 5 |- [loaroroBka k na-|- naboparopras  |OK-1
CTyNaTeJIbHOTO u O6opatopHomy, ce-|pabota Ne 4; OK-7
BpaIaTeIbHOTO JIBU- MHUHApCKOMY W |- IpOBEpKA WH/IH-
KEHUS PAaKTUYECKOMY BUYQJIbHBIX 33/1a-
3aHSATHIO; Hult (3agauu Ne 2 u
- Beimonaenune Ne 3)
IIPAKTUYECKUX pa- |- ceMuHap Nel;
00T (pemieHue 3a- |- KOHTPOJIbHAS pa-
nau); 6ota Nel
- CamocTOSITETEHOE
u3yueHue yueOHoi
Y HAY4YHOM JuTepa-
TYpHI;
- Pabora c anek-
TPOHHBIMH yuel-
HUKaMU
1.3. 3akonbl coxpane-| 2 | 4 | 6 | 2 5 |- IloaroroBka k ja-|- JaboparopHas
HUSl B MEXAHUKE 6opatopHoMy, ce-|pabota Ne I;




AynutopHas

.
KOHTaKTHAast LC% . s
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MHUHAPCKOMY |- IpOBepKa WH/H-
MPAKTUIECKOMY BUJyaJbHBIX 3a/a-
3aHSATHIO; Huit (3agaun Ne 4);
- Beimonuenue - cemuHap No2;
MPAKTUYECKHUX pa- |- KOHTPOJIbHAS pa-
00T (pemenue 3a- |60ota Nel
Jay);
- CamocTOSITETEHOE
U3y4YeHUE yueOHOU
Y Hay4HOU JUTEpa-
TYPHI;
- Pabora c anek-
TPOHHBIMU yue0-
HUKaMU
1.4. Mexannueckue| 2 | 5 | 5| 3 5 |- IlogroroBka k na-|- mabopatopuas  |OK-1
KoJIeOaHUs U BOJHBI O6opatopHOoMy, ce-|pabota Ne 5; OK-7
MHUHAPCKOMY W |- MpOBEepKa WH/HU-
MPAKTUIECKOMY BUJyaJbHBIX 3a/1a-
3aHSATHIO; Hu# (3amaun Ne 5);
- Beinmonnenue - cemuHap Ne2;
MIPAKTUYECKHUX pa- |- KOHTPOJIbHAS pa-
00T (pemenue 3a- |6ota Nel
naq);
- CamocTosITeNbHOE
U3y4eHue yyeOHOI
Y Hay4HOU JIUTEpa-
TYpBI;
- Pabora ¢ snek-
TPOHHBIMH yue0-
HUKaMU
1.5. PensarusBucrckas| 2 | 4 2 | 3,1 |- TIloaroroBka |- mpoBepka uHau- |OK-1
MEXaHHUKa MPAKTUIECKOMY BUyalbHBIX 3a7a- |OK-7
3aHSATHIO; Huit (3agaun Ne 6);
- Beimonnenue - KOHTPOJIBHAS pa-
MpakTUYeCKHuxX pa- |6ota Nel
00T (pernieHue 3a-
naq);
- CamocTOSITETEHOE

H3y4deHue yueOHoMn
Y Hay4HOU JIUTEpPA-
TYpBI;

- Pabora c anek-
TPOHHBIMH y4eO-




AynutopHas

.
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HUKaAMH
Htoro no pazneny 2|20 18| 11 | 20,1
2. Monekynsipaas ¢u-| 2 OK-1
3UKa U TEPMOJUHAMU- OK-7
Ka
2.1. Momnekynsipuo-| 2 | 6 | 8 | 2 3 |- IlogroroBka k na-|- mabopatopuas  |OK-1
KHHETHYECKasi TeOpus O6oparopHomy, ce-|pabota Ne 11; OK-7
U OCHOBBI CTaTHCTHU- MHUHApCKOMY ¥l |- IpOBepKa MH/IU-
4ecKoi pu3uku PaKTUIECKOMY BUyaJIbHBIX 3a/1a-
3aHATHIO; Hull (3amaun Ne 7 u
- Bemmonaeune Ne 8);
IIPAKTUYECKUX pa- |- ceMuHap Ne3;
0ot (pemieHue 3a- |- KOHTPOJIbHAS pa-
nauv); 6oTa Ne2
- CamocrosTenbHOe
u3yueHue yuyeOHoil
Y Hay4YHOU JIUTEpa-
TYpBL;
- Pabora c anek-
TPOHHBIMH yuel-
HUKAMH
2.2. Tepmomunamuka | 2 | 8 | 8 | 6 5 |- IloaroroBka k na-|- mabopatopras  |OK-1
6opatopHOoMy, ce-|paboTa Ne 14; OK-7
MUHApCKOMY U |- IpOBEpKa WH/IH-
MPAKTHIECKOMY BUIyaJIbHBIX 3a/1a-
3aHSATHIO; Hult (3agauu Ne 9 u
- Beinmonuenue Ne10);
MIPaKTHUYECKUX pa- |- cemuHap Ne3;
00T (pelieHue 3a- |- KOHTPOJIbHAS pa-
Jadv); 6ota Ne2
- CamocrosiTenbHOe
U3y4eHue yueOHOI
Y Hay4YHOU JUTEpa-
TYpPBI;
- PaGora c anek-
TPOHHBIMH yueO-
HUKaAMH
Wroro no pazueny 2|14 |16| 8 8
Hroro 3a cemectp 2134 (34| 17 |19,3 IK3aMeH
3. DIeKTpOMarHeTusm | 3 - [logroroska k ia- OK-1
OopaTtopHbIM,  Ce- OK-7




Pasznesn/ tema
JUCLIUIUINHEI

Cemectp

AynutopHas

KOHTaKTHAast
paborta
(B akaj. ya-
cax)

mabopar.
RAHATUA
[IPaKTUY.

3aHATHUS
CamocTosTeabHas padbo-

3.1. Dnekrpocraruka

& | nekuuu

w
N

3.2. [MocrossHHBIN
ANEKTPUYECKUN TOK

3.3. MarauTocTaTiuka

3.4. DneKkTpoMarHur-
Hasl HHIYKIUS

3.5. DnexTpoMarHur-
Hble KoneOanms. Ile-
PEMEHHBI  DIIEKTPH-
YECKUH TOK

Ta (B akaJ. yacax)

Bun camocrosTenb-
HOU
paboThI

MUHAPCKUM u
MPaKTUYECKUM  3a-
HSTHSM,

- BeimosiHeHHne
MPAKTUYECKHUX pa-
0ot (perreHue 3a-
naq);

dopma TEKyIIEero
KOHTpOJISI yCIeBa-
€MOCTH U
IIPOMEKYTOUYHON
aTTecTaluu

Kox v cTpyKTypHBIT
3JIEMEHT
KOMITETEHITU T

- nabopaTopHas
pabora Ne 21;

- MPOBEpKa UH/U-
BUJyaJbHBIX 33712~
Huii (3agauu Ne 1);
- cemuHap Nel;

- KOHTPOJIbHAS pa-
6ota Nol

OK-1
OK-71

- maboparopHas
pabota Ne 24;

- IpOBepKa UHU-
BUyabHBIX 3a/1a-
Huii (3agaun Ne 2);
- cemuHap Nel;

- KOHTPOJIbHAS pa-
6ota Nol

OK-1
OK-7

- IPOBEpPKa UH/IU-
BU/IyaJIbHBIX 3a/1a-
Hui (3amaun Ne 3);
- ceMuHap Ne2;

- KOHTpOJIbHAsI pa-
6ota Nel

OK-1
OK-7

- nabopaTopHas
paborta Ne 28;

- IpOBEpKa UH/U-
BUJYaJIbHBIX 33/1a-
Huii (3agaun Ne 4);
- cemuHap Ne2;

- KOHTpOJIbHAS pa-
6ota Nel

OK-1
OK-7

- nabopaTopHas
paborta Ne 28;

- IPOBEpKa UH/H-
BUYaJIbHBIX 3a/1a-
Huii (3agaun Ne 5);
- cemuHap Ne2;

- KOHTpOJIbHA pa-
6ota Nel

OK-1
OK-7

Hroro no paszneny

16 |9 9

35

4, BonHOBas OIITUKA

4.1. DnexTpoMarHuT-
HBIC BOJIHBI

- IToaroTroBka K na-
OOpaTOpHBIM,  Cce-
MUHAPCKUM u

- cemuHap No2;
- KOHTPOJIbHAs pa-

OK-1
OK-7




Pasznesn/ tema
JUCLIUIUINHEI

Cemectp

AynutopHas
KOHTaKTHast
paborta
(B akaj. ya-
cax)

TIECKITUU
RAHATUA
MPAKTHY.
3aHATHUS

CamocrosiTenbHas pabo-

mabopar.

4.2. HurepdepeHus
CBETa

4.3. ludpakuus cBera

4.4. BzauMoneiicTBUE
CBETa C BEIIECTBOM

Ta (B akaJ. yacax)

Bun camocrosTenb-
HOH
paboThI

MPaKTUYECKUM 3a-
HATUSM,

- BeinosiHeHune
MPAKTUYECKUX pa-
60Tt (pemieHue 3a-
nad);

dopma TEKyIIEero
KOHTpOJISI yCIeBa-
€MOCTH U
IIPOMEKYTOUYHON
aTTecTaluu

Kox v cTpyKTypHBIT
3JIEMEHT
KOMITETEHITU T

oora Nel

- maboparopHas
pabota Ne 32;

- IPOBEPKa MH/IH-
BUyabHBIX 3a/1a-
Hu# (3agaun Ne 6 u
Ne 7);

- cemuHap Ne 3;

- KOHTpOJIbHAS pa-
6ota No2

OK-1
OK-7

- naboparopHas
pabota Ne 34;

- MPOBEpKa WH/HU-
BUIyaJIbHBIX 3a/1a-
Huif (3amaun Ne 8 u
Ne 9);

- cemuHap Ne3;

- KOHTpOJIbHAS pa-
6ota No2

OK-1
OK-7

- nabopaTopHas
paborta Ne 35;

- MpOBepKa UHU-
BH/TyaJIbHBIX 33]1a-
HUl (3amaum Ne
10);

- cemuHap Ne 3;

- KOHTPOJIbHAS pa-
6ota Ne 2

OK-1
OK-7

Uroro no pazgeny

14 | 8 | 8

21,2

Hroro 3a cemectp

34 |17 | 17

56,2

3auyer

5. KBanrtoBas ¢usnka
U Qu3MKa aToMa

5.1. KBanroBag omnru-
Ka

- IlogroroBska k ia-
O6opatopHoMy, ce
MHUHAPCKOMY u
MPAKTUIECKOMY
3aHSTHIO;

- BeimosiHeHHne
NPaKTUYECKHUX pa-
00T (penieHue 3a-
aaq);

- naboparopHas
pabota Ne 36 u 37;
- IIpOBEPKA UHU-
BUIyaJbHBIX 3a1a-
Huit (3amayum Ne 1,
Ne 2 u Ne 3);

- cemuHap Nel;

- KOHTPOJIbHAS pa-
6ota Ne 1

OK-1
OK-7
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AynutopHas

.
KOHTaKTHast kc% = a%
N pabota &8 Dopwma Tekymero | I F
| (Bakag.uya- | £ £ |BuacaMOCTOSATENb- | KOHTPOJIS yCIIEBa- % ==
Pazgen/ Tema 3 a " . g5
2 cax) 5= HOU €MOCTH U 55 B
FHCHTHILITHEBL 3 S Jds ol g E abOTHI npoMekyTouHoH | 5 2 2
O = = T = 5 p p yT SIS S
= SHE E ) arrecTanuu E{ 2
510 gs 22 8 3
=€ 828 3 =
@)
- CamocCTOSTENIBHOE
H3y4eHue yueOHoMn
Y Hay4HOU JIUTEpa-
TYpBI;
- Pabora c anek-
TPOHHBIMH yue0-
HUKAMU
5.2. Dnementsl kBav-| 4 | 6 | 5| 6 |4 - [logroroBka k na-|- maboparopnas  |OK-1
TOBOH MEXaHUKH O6oparopHomy, ce-|pabota Ne 41; OK-7
MHUHApCKOMY ¥l |- IpOBepKa MH/IU-
PaKTUIECKOMY BUyaJIbHBIX 3a/1a-
3aHATHIO; Hull (3anaun Ne 4 u
- Beimonaenue Ne 5);
MPaKTUYECKUX pa- |- cemuHap No2;
00T (pelieHue 3a- |- KOHTPOJIbHAS pa-
Jaq); oora Nel
- CamocTOSITETBEHOE
u3yueHue yuyeOHoil
Y Hay4YHOU JIUTEpa-
TYpBL;
- Pabora c anek-
TPOHHBIMH yuel-
HUKAMU
5.3. ®usnka aroma 416 |4 2 |4 - [logroroBka k na-|- maboparopnas  |OK-1
O6opatopHOMy, ce-|pabota Ne 42; OK-7
MUHApCKOMY U |- IpOBEpKa WH/IH-
MPAKTUIECKOMY BUJTyalIbHBIX 33]1a-
3aHSATHIO; Hult (3agauu Ne 6 u
- Beinmonuenue Ne 7);
MIPaKTUYECKUX pa- |- cemuHap Ne 2;
00T (pemieHue 3a- |- KOHTPOJIbHAS pa-
Jiaq); oora Nel
- CamMocCTOATENBHOE
u3yueHue yueOHoi
Y Hay4YHOU JUTEpa-
TYpPBI;
- PaGora c anek-
TPOHHBIMH yueO-
HUKaAMH
Wroro no pazueny 4120 (13| 12 |12
6. ®uzuka sapa u| 4 OK-1
AJIIEMEHTapHBIX ya- OK-7
CTHII
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AynutopHas

.
KOHTaKTHast kc% P s
pabota - § dopwma Tekyiero | & S
£ | (Bakan ya- | £ E|Bug camocrosrens- KOHTpOJISI yCIIeBa- % ==
Paznen/ rema 3 a . . g 5o
2 cax) 5= HOU €MOCTH U 55 B
FHCHTHILITHEBL 3 S Jds ol g E abOTHI npoMekyTouHoH | 5 2 2
O = = T = 5 p p yT SIS S
S | HE E| & G) aTTecTaluu S o
212 3% £/ ¢S g g
=€ 828 3 =
(@)
6.1. Slnepnast puzuxa | 4 | 8 | 2 | 4 |4 - [logroTtoBka k na-|- naboparopnas  |OK-1
O0opaTtopHoMy, ce-|pabota Ne 51 u Ne |OK-7
MHUHapCKOMY n|53;
MPAKTUIECKOMY - IpOBepKa UHU-
3aHSATHIO; BUIYyaJIbHBIX 33/1a-
- Beinmonuenue Hul (3amaum Ne §,
npakTruueckux pa- |Ne 9, Nel0);
00T (pemienue 3a- |- cemuHap Ne3;
Jay); - KOHTPOJIbHAs pa-
- CamocrostensHoe |6oTa Nol
U3y4YeHUE yueOHOU
Y Hay4YHOU JUTEpa-
TYPHI;
- Pabora c anek-
TPOHHBIMU yue0-
HUKaMU
6.2. ®usuka smemen-| 4 | 6 | 2 | 1 |2,3 |- IlogroroBka Kk mna-|- maboparopnas  |OK-1
TapHbIX YacCTHI] U CO- O6opatopHoMy, ce-|pabota Ne 51 u Ne |OK-7
BpeMeHHas  (usuue- MUHApCKOMY n|53;
CKas KapTHHa MHpa PAaKTUYECKOMY - IpOBEpKa UH/U-
3aHSTHIO; BUYAJIbHBIX 3a/1a-
- BeimmonHenue Hul (3amaum Ne 8,
npaktrueckux pa- |Ne 9, Nel0);
00T (pemienue 3a- |- ceMuHap Ne3;
Jay); - KOHTPOJIbHAs pa-
- CamocrostensHoe |60Ta Nol
U3y4eHUEe yuyeOHOI
Y HAy4YHOU JHTEpa-
TYpBL;
- Pabora ¢ snek-
TPOHHBIMH yue0-
HUKaMU
Hroro o pasneny 4114 14| 5 16,3
Hroro 3a cemecTp 4 | 34 |17 17 |18,3 JIK3aMeH
Hroro mno pmucmm-{2,3|102 |68 | 51 93,8
NJIMHE 4

5 Oopa3zoBaresbHbIC U HH(POPMAIIMOHHBIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IUYHBIX BHJIOB y4eOHOH paboThl Haubosee F3(hPeKTUBHBIC Pe3ysIbTa-
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Thl OCBOCHHS TUCHMIUIMHBI «Du3uKa» Aa0T TpaJulMOHHBIE 00pa3oBaTelbHbIE TEXHOJIOTHH,
TEXHOJIOTUM MPOOJIEMHOr0 OOy4YeHHs, HWHTEPAKTHBHbIC TEXHOJIOTUH, HH(OPMAIIMOHHO-
KOMMYHHKAIIHOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. TpaguuuoHHble 00pa3oBaTe/bHbIe TEXHOJIOTHM OPUEHTUPYIOTCS Ha OpPIraHU3ALUIO
00pa30BaTeNbHOTO IpoLEecca, MPEANOIaraolyo IpsIMyl0 TPAHCIALNIO 3HaHUN OT IpernojaBa-
TeJIA K CTYINEHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBACHHUTEIbHO-WIIFOCTPATUBHBIX METOJOB
oOyueHust). YueOHast AEATEIbHOCTh CTYJAEHTa HOCHT B TaKUX YCJIOBHUSX, KaK MPaBHIIO, PEMpO-
JNYKTUBHBINA XapakTep.

®opMbl YUEOHBIX 3aHATHH € HCMOJIB30BAHUEM TPAJAMIHOHHBIX TEXHOJIOTHIA:

HNudopmannoHHas JIeKIus— MOCIeI0BaTeIbHOE M3JI0KEHHE MaTepuaia B JUCLMILIMHAP-
HOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOATbHBIMU CPEACTBAMU (MOHOJIOT TPEmo-
JlaBaTe’s).

Cemunap — Oecena mpemnojaBaTelisi U CTYJIEHTOB, OOCYXKJEHUE 3apaHee MOJIr0TOBJICHHBIX
COOOLIEHNH O KaXXJIOMYy BOIIPOCY IJIaHA 3aHATUS C €UHBIM Ul BCEX NMEPEYHEM PEKOMEH]ye-
MO 00513aTEIbHON U IOTIOJTHUTEIbHON JIUTEPATYPBHI.

[IpakTuyeckoe 3aHsATHE, MOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH W HABBIKOB IIO
IPEJIOKEHHOMY aJITOPUTMY.

JlaGopatopHast paboTa — opraHu3anus y4eOHOH paboThl C peaJbHBIMH MaTepUaAIbHBIMU U
MH(OPMaLMOHHBIMU OOBEKTaMH, SKCIIEPUMEHTAIbHAs padoTa C aHAJIOTOBBIMH MOJEISIMHU pe-
QJIBHBIX OOBEKTOB.

2. Texnojorun nmpo6/eMHOro o0y4eHHs] — OpraHu3alUs 0O0pa30BATENBHOTO IMPOLECcCa,
KOTOpasl MpEAIoJiaraéT MOCTaHOBKY MPOOJEMHBIX BONPOCOB, CO3JaHHE YUEOHBIX MPOOIEMHBIX
CUTYalMi JJIsi CTUMYJIMPOBAHUS aKTUBHON TIO3HABATENLHON JEATEIBHOCTH CTY/IEHTOB.

DopMbl y4eOHBIX 32aHATHIA ¢ HCI0JIb30BAHMEM TEXHOJIOTHIl PO0JIEeMHOr0 00y4eHH I :

[TpoGieMHas nekuus — U3JI0KEHUE MaTepHalla, Mpearnoaratoliee nNoCTaHOBKY MpooOieM-
HBIX ¥ IUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHUE PA3TUUHBIX HAYYHBIX MOJX0A0B, aBTOPCKHE KOM-
MEHTapUH, CB3aHHBIE C Pa3IMUYHBIMU MOJEISIMU UHTEPIIPETALIMN N3Yy4aeMOro MaTepuaia.

[TpakTyeckoe 3aHsATHE B (pOpME MpaKTHKyMa — OpraHu3alnus y4eOHOH paboThl, Hampas-
JICHHasl Ha pellleHue KOMIUJIEKCHOW y4eOHO-TIO3HaBaTeIbHOM 3ajaun, TpeOyrolle OT CTyAeHTa
NPUMEHEHHS KaK HayYHO-TEOPETHUECKUX 3HAaHUM, TaK M MPAKTUYECKUX HABBIKOB.

3. TexHOJIOTHH MPOEKTHOr0 O0y4YeHUs] — OpPraHM3alUsl 00pa30BaTEIHLHOTO TpoIecca B
COOTBETCTBUM C aJTOPUTMOM IIO3TAlHOIO pPELIeHHUs MPOOJIEMHON 3ajauyd WM BBITOJIHEHUS
yuebHoro 3aaanus. [IpoekT npeanogaraeT COBMECTHYIO Y4eOHO-TI03HABATEIbHYIO JEATEIbHOCTD
IPYyMIbI CTYIEHTOB, HANPABICHHYIO Ha BBIPAOOTKY KOHILEIIMH, YCTaHOBIIEHHE LieJei U 3ajad,
(GOpMYyIHUPOBKY OKUIAEMBIX PE3YJIbTAaTOB, ONpPEAENCHUE MPUHIMIIOB U METOJUK PELIEHUS I0-
CTaBJICHHBIX 33/1a4, IJIAHUPOBAHUE X0Ja pabOThI, MOUCK JOCTYIHBIX U ONTHMAJIbHBIX PECYPCOB,
MO3TAIHYIO peaM3alllIo TIaHa paboThl, MPE3EHTALNIO PE3YIbTAaTOB PabOThl, UX OCMBICIEHUE U
peduiekcuro.

OcHOBHbIE THIIBI IPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTYypa NpuOiinkKeHa K ¢popMary HayqyHOrO UCCIIEeI0Ba-
HUS (0Ka3aTeNbCTBO aKTyaJIbHOCTH TEMbI, ONPEIEIEHNEe HayYHO! MpoOieMbl, IpeamMeTa U 00b-
€KTa MCCIIeI0BaHus, 1Iefie U 3a1a4, MeTO/10B, HICTOYHUKOB, BBIJIBUKEHUE TUIIOTE3bI, 00001IeHIe
pe3yJIbTaTOB, BHIBOJIbI, 0003HAYEHUE HOBBIX MTPOOIIEM).

WHpopMalnOHHBIN NPOEKT — yueOHO-TI03HABaTeNbHas AEATEIbHOCTD C SIPKO BBIPAXKEHHOM
ABPUCTUYECKON HAIPaBJIEHHOCTHIO (ITOMCK, OTOOP U cUcTeMaTh3alus UHGOpMaluu O KaKOM-TO
00BeKTe, 03HAKOMJICHHE YYAaCTHMKOB IPOEKTa C 3TOM MH(oOpMalnuel, ee aHainu3 U 00001eHne
JUTSI IpE3EHTAIK 0oJiee IHUPOKON ayTUTOPUH).

4. NHTepaKTHUBHbIE TEXHOJOTHHM — OpraHu3anus o0pa30BaTENLHOTO IMpolecca, KOTopas
npenonaraeT akTUBHOE W HEIMHEWHOE B3aUMOJEMCTBHE BCEX YYAaCTHHMKOB, JTOCTH)KEHUE Ha
3TOH OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa3oBaTenbHOro pesynbraTta. Hapsiny co cnenu-
QJIN3UPOBAHHBIMU TEXHOJOTHSMM TAKOI'O poJia MPUHIMII UHTEPAKTUBHOCTH IPOCIEKHUBAETCS B
OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENBbHBIX TEXHOIOTHH. IHTepaKTUBHOCTD MOpa3yMeBaeT
CyOBEKT-CYOBEKTHBIE OTHOIIEHUS B XO7¢ 00pa30BaTEIBLHOTO Ipoliecca U, KaK ClIeACTBHE, Gop-
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MHUPOBaHHE CaMOPa3BUBAIOLIEHCS NH(POPMAIIMOHHO-PECYPCHOM CPEIbI.

®opMbl y4eOHBIX 3aHATHI € MCIOJIb30BAHMEM CHENHATU3MPOBAHHBIX UHTEPAKTHB-
HBIX TeXHOJIOTHIi:

Jlexuus «oOpaTHOM CBSI3U» — JEKIUS—TIPOBOKAIUS (M3JI0KEHHE MaTepHala C 3apaHee 3a-
TUTAHUPOBAHHBIMH OIIMOKAaMM), JEKIUs-0ecena, TeKIHsI-TUCKYCCHS.

CeMuHap-IUCKYCCHs — KOJUIEKTUBHOE 00CYXXIEHHE KaKOro-TMO0 CIIOPHOTO BOIPOCa, MPO-
Os1eMbl, BBISIBJICHUE MHEHUH B rpyIiIe (MEeXIPYIIIOBOM THAJIOT, TUCKYCCUS KaK CIIOP-THAJIOT).

5. UndopManiuoHHO-KOMMYHHKAIIHOHHbIe 00pa3oBaTe/ibHble TEXHOJOTHH — OpraHu-
3anus 00pazoBaTEIBHOTO IMPOLECCa, OCHOBAHHAS HAa MPUMEHEHUH CIEIHATN3UPOBAHHBIX MPO-
IPaMMHBIX CpeJl U TEXHUUYECKHX CPEJCTB paboThl ¢ HH(MOpMAaLIUEH.

@opmbl y4eOHBIX 3aHATHH C MCIOJNB30BaHUEM HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI:

Jleknusi-BU3yanu3ausl — W3JI0KEHHUE COJCPIKaHUs COMPOBOXKIACTCS IMpe3eHTanuei (me-
MOHCTpaIel y4eOHbIX MaTepHaioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMax, B T.4.
WLTIOCTPATHBHBIX, TPaQHUUYECKHX, ay/IN0- U BUICOMATEPUATIOB).

[TpakTuueckoe 3aHsATHE B (hOpME MPE3EHTALIMU — MIPEICTABICHHE PE3yIbTaTOB MPOSKTHOMN
WIA UCCIIEIOBATEIBCKON JESATEIBHOCTH C WCIONB30BaHUEM CIEIHATU3UPOBAHHBIX MPOTPaMM-
HBIX Cpe/l.

14



6 YueOHO-MeTOIMYeCKOE 00ecleyeHrne CaMOCTOSITeIbHOM padoThl 00y4YaIOLIUXCsl

[To mucummuinHe «®Pu3nKa» MPEIYCMOTPEHA ayIUTOPHAs W BHEAYIUTOPHAs CaMOCTOS-
TenbHast paboTa 00yUJarOITUXCS.

AyauTopHasi caMOCTOsITeNIbHAsT paboTa CTYIECHTOB MPEAINoJaraeT pelieHne KOHTPOIbHBIX
3a/la4 Ha MPAKTUYCCKUX 3aHATUAX.

Ilpumepnuie ayoumopnusie konmpovhote pavomut (AKP):
2 cemecTp
KonTpoubnas padora Ne 1 «Mexanuka»

1. B mockoctu XOY ABMKETCS TOYKAa TaK, YTO CKOPOCTh €€ M3MEHSETCS 0 3aKOHY

Vv =021(61 +8])  Onpemenuts: 1) ycKOpeHHE TOUKH, 2) CKOPOCTh Yepe3 5 ¢ MociIe Hada-

Ja IBUKEHUS, 3) TIepeMenieHue 3a 5 ¢ IBIKCHHUS.

2. HaxsioHHas mi0CKOCTh, 0Opasyromas yroa o = 25° ¢ MI0CKOCThI0 TOPU30HTA, UMEET
mmny | = 2 m. Teno, qBurasch paBHOYCKOPEHO, COCKOJIB3HYJIO C 3TOH IJIOCKOCTH 32
Bpems t =2 c. OnpenenuTs K03()PUIHEHT TPEHHUS L Tella O MIIOCKOCTb.

3. Cuapsnx maccoit m = 10kr o6manan ckopoctbio V =200 M/c B BEpXHEH TOYKE TPACKTO-
pun. B 3T0li Touke OH pa3zopBalcs Ha ABe 4acTu. MeHbInas Maccoil My = 3 KT Hoay4u-
7ga ckopocth U; = 400 m/c B mpekHeMm HampasiieHHH. HaiiT ckopocTs Uz BTOpOId,
0oJIbIIIeH YacTH MOCIe pa3phiBa

4. MarepuanbHas TOYKAa KONEONETCS COIIACHO ypaBHeHmio *~ 4 5@l ppe A=5
em,mo=n/12 ¢™. Korxa BosBpamaromas ciujia B MEpBBIl pa3 JOCTHTACT 3HAYCHHS -
12MH, nmoteHunanpHas SHEprus TOUKM okasbiBaeTcs paBHoM 0,15 m/Dx. Onpenenure
3TOT MOMEHT

KonTpoabnas padora Ne 2 «MKT. Tepmoaunamuka

1. Ha xako#i BbIcOTE maBieHHEe BO3yXxa cocTaBisieT 70% OT maBieHHs HA YPOBHE MOps?
Cuauraiite, 4TO Temneparypa Bo3ayxa noctossuia u pasHa 5°C. OTBET BbIpa3UTE B KU-
JIOMETPAX U OKPYTJIUTE JI0 NECATHIX

2. CnytHuk Bieten B TeHb 3emiu. [Ipu sTom TemmepaTypa BHYTPHU CIYyTHUKA, paBHAS
BHauase 290 K, nonmsunace Ha 1%, u3-3a 4ero naBiieHHE BO3yXa, MOJSpHAs Macca
KoToporo paBHa 29 r/monb, ymenbimmioch Ha 1 klla. Onpenenure maccy Bo3ayxa B
CIIyTHUKE, eciiiu ero oowsem 8,31 M, YHuBepcanpHas razoBas mNocTosiHHas 8,31
JIx/(monb-K). OtBeT npeacraBbTe B equnuiiax CU

3. Temnoas mamvHa, pabOYMM TEIOM KOTOPOH sBisieTcss 1 MO MIealbHOTO Ta3a, co-
BEpILIAeT 3aMKHYTHIN LUK, n300paxkeHHbIN Ha pucyHke. Haiinute KIIJ] mammnabl. OT-
BET MPEACTABbTE B MPOLIEHTaX U OKPYTIUTE 10 LEIO0ro Ynucia

2

Po

]

0o 7, W,V

4. (CMech, cocTOsIIyI0 U3 5 KT npAa U 15 Kr Boasl ipu o01ei Temmnepatype 0°C, HyKHO
HarpeTh 10 Temreparypsl 80°C, mpomyckas yepe3 Hee BOASHOM Iap, HAarpeThblil 10
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100°C. Omnpenenure He0OXOAMMOE KOJIMYECTBO Mapa. YaeibHas TEIJIoTa IUIaBICHUS
JBIa 3,36-105 Jx/xr, ynenpHas teruioeMkocTb Boabl 4190 JIx/(kr-K), ynenpHas ter-
nota mapooGpasoBanus 2,26-10° Iix/kr. Oter npeacrasbre B eauanuax CU u okpyr-
JMTE 10 COTHIX

3 cemecTp
Kountpoabnas padora Ne 1 «DiekTpoMaraeTusm»

1. Toueunsie 3apsab Q1 = 20 MxKi, Qo= -10 mxKn nHaxomsrcs Ha paccrostaun d = 5 cM
Ipyr ot aApyra. OnpenenuTs HalpsHKEHHOCTh MOJIs B TOYKE, YIaJIeHHON Ha 1 = 3 ¢M OT
IIEPBOIO U Ha I = 4 CM OT BTOPOTO 3apsiza.

2. DJIC 6arapeu = 80 B, BHyTpennee comportuieHue Rj= 5 Owm. BHemHss uens mo-
Tpebser MmomurocTh P= 100 BT. Onpenenute K.1.1., ¢ KOTOPBIM paboTaer Oarapes

3. Tlo aByM mapajieabHbIM MPOBOJAM JIHHOM | = 3M KaKIblil TEKYT OJMHAKOBBIC TOKH
I= 500 A. Paccrosiaue d mexy nmpoBogamu paBHo 10cm. Onpenenuts cuity F B3aumo-
JEHCTBHS MPOBOJIOB

4. KsagparHas pamka maccoil 20 r, U3rOTOBJIEHHAsE U3 MEIHOTO IPOBOJA JUAMETPOM 2
MM, MOXET CBOOOJTHO BpaIlaTbCs BOKPYT TOPU30HTATBHON OCH, COBMAIAIOIICH ¢ OTHOMN
u3 ee cropoH. Pamky momectwin B oaHopogHoe MarutHoe mnone (B = 0,1 Tn),
HAIpaBIIEHHOE BEPTHKAIbHO BBepX. Ompenenure yroia o, Ha KOTOPBIM OTKIOHUTCS
paMKa OT BEpTHKaJIM, €CJIM 110 HEW MmponycTuth Tok I= 10 A.

Kourtpoabnas padora Ne 2 «BosiHOBasi onTHKA)

1. Mexny CTEeKISIHHOM MJIACTMHKOW U JieXalllel Ha Hel MJIOCKOBBINYKIJION JIMH30M Haxo-
JUTCS SKUIKOCTb. HaliTm mokasarenb MNpPENoOMIICHHsI JKUIKOCTH, €CIH Paguyc
I3TpeThero TeMHOro koiblia HploToHa npu HaOIIOAEHUM B OTPaKEHHOM CBETE C JJIU-
HoM BosHBI A= 0,6 MxM paBeH 0,82 mm. Paguyc kpuBu3nsl muH3bl R = 0,5 M

2. DKpaH, Ha KOTOPOM HaOIoaaeTcss AuQpaKIMoHHas KapTHHA, PACTIONOXEH Ha PACCTOS-
HUU 1M OT TOYEYHOrO0 MCTOYHHKA MOHOXPOMAaTHUYECKOTO CBETa C AJMHONM BOJHBI 0,5
MKM. [Tocepeanne Mexay 3KpaHOM M MCTOYHHMKOM NOMelleHa auadparMa ¢ KpyribiM
orBepcTtueM. Ilpyu xkakoM HaMMEHBIIEM JAMaMETpe OTBEPCTUS LEHTP AU(PaKIIMOHHON
KapTUHBI OYAET TEMHBIM?

3. Ha nudpaxnmonnyro pemerky, coaepxantyto n = 600 mTpUXOB HA MUIIITUMETD JUIUHBI,
najaeT HopMaJbHO Oenblit cBeT. CHeKTp MpoeuupyeTcsl MOMEIIEHHOM, BOIM3U pelieT-
KU JIMH30W Ha skpaH. Onpenenuts umHY | ciekTpa nepBoro mopsijika Ha SKpaHe, eciu
paccTosiHMe OT JHMH3bI 10 dkpaHa L=1,2 m. I'pannusl Buaumoro crnekrpa i ,=400HM,
Ay=400 HM

4. Tlydok cBeTa mocien0BaTENbHO MPOXOIUT Yepe3 JBa MOJIIPU3aTOpa, MIOCKOCTH MpPO-
MyCKaHUSI KOTOPBIX 00pa3yroT Mexay coboii yromn ¢ = 40°. [Ipunumas, yto kosppurim-
EHT morJIomeHus K Kaxoro momspuzaropa pase 0,15, HalTH, BO CKOJIBKO pa3 IMy4oK
CBETa, BBIXOAIINNA U3 BTOPOTO MOJISIPU3ATOPA, OCIA0JIEH M0 CPaBHEHHIO C ITyYKOM, Ia-
JTAFOILIMM Ha MEePBBIN NOJIIPU3ATOP.

4 cemecTp
KonTpoasHnas padora Ne 1 «KBanToBasi pusnka, pu3nKa aroMa 1 AaTOMHOT0 SIIPay

1. B pesynbprare apdexra Komnrona GoToH mpu coyaapeHHH C 3JIEKTPOHOM OBLIT paccesH
na yron 0=90°. Dueprus paccesHoro dorona £,=0,35 MsB. OnpeneianTh SHEPrUIo
¢dboToHa €1 A0 paccesHUs U YPHEPTHIO, IPUXOASIIYIOCS Ha 3JIEKTPOH OTJAUH.

2. Yactuiia HaxOTUTCS B OCHOBHOM cOCTOSHUU (N=1) B OAHOMEPHOM MOTECHIIMAIHEHOM
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AMKe MHUPUHON L ¢ abcomoTHO HempoHUIIaeMbIMU cTeHKamMu. HailTu BeposTHOCTB
npeObIBaHus yacTUIlbl B o6mactsax 0< X <(L/3) u (L/3) < x < (2L/3).

3. HaiiTn HaumMeHbIIyIO JUIMHY BOJHBI B YIBTPa(UOJIETOBOM CEpUH CHEKTpa BOJIOPOJA.
Kakyro HauMeHbIIYI0 CKOPOCTh AOJKHBI UMETh 3JIEKTPOHBI, YTOOBI IPU BO30YXKIEHUU
aTOMOB BOJIOPOJa YAApaMH TaKUX 3JEKTPOHOB MOSBUJIACH 3Ta JIMHUA?

4. OrmpenenuTs SHEPTUI0 PEaKLUn 5B (n,o) aLi’, IIPOTEKAIOIIEH B PE3yJIbTAaTe B3aUMO-
JEICTBUS BECbMa MEJICHHBIX HEMTPOHOB € MOKOAIMMHUCS siipamu 6opa. Halitu Taxxke
KHHETUYECKUE DHEPTUU IIPOLYKTOB PEAKLUH.

BHaeaynuTopHas camocrosTenbHas padoTa 00y4aromMXCcs BKIIOYAET B ceOs: MpopadoTKy
JCKIIMOHHOTO MaTepuaia, M3y4eHHE JUTEepaTypbl MO COOTBETCTBYIOLIEMY pasJielly; pelicHHe
VHIMBHTyaJIbHBIX IOMAIIHUX 337124, TOJrOTOBKY K BBIITOJHEHUIO JIa0OpaTOpHBIX padoT, MOAro-
TOBKY K OTYETY 110 JaOOpaTOpHBIM paboTaM, MOATOTOBKY K CEMUHApaM.

Ilpumepnsie unougudyanvrsie domauinue 3aoanus (M/13)
2 cemecTp

3aoaua Ne 1 «Kunemamuka nocmynamenbHozo u 6pauiameibHo20 08UNCEHUA)

Touka IBUXKETCS 1O OKE)}OKHOCTI/I paauycoM 4 M 110 3akony S = A+ Bt rue S — PO IeH-
HBI TyTh, A=8 M, B=2 wm/c’, t- Bpemsa. Onpenenurs, B KakOii MOMEHT BPEMEHU HOpPMaJbHOE
YCKOpEHHUE paBHO 2 m/c?. Haiiru CKOPOCTb, TAHTCHIIMAIILHOE U TIOJIHOE YCKOPEHUE TOYKH B 3TOT
MOMEHT BPEMEHH

3aoaua Ne 2 «/Junamuxka nocmynamenbHo20 O8UNCEHU)

Ha o6Gon MaxoBuka quamerpom 60cM HaMOTaH IIHYpP, K KOHILY KOTOPOTO MPUBS3aH Ipy3 €
Maccoi 2 kr. OnpenenuTb MOMEHT MHEPIIUU MaXOBHUKa, €CJIM OH BpaIlasiCh paBHOYCKOPEHHO MO
neiicTBUEeM rpy3a, 3a Bpems t=3¢ npuoOpes yriaoByr cKOpocTh 9 paz/c.

3aoaua Ne 3 «/lunamuxa epawyamenbHozo 08UMHCEHUAY,

Ha Ban B BuJle IMIMHAPA C TOPU30HTAIBHON OCBIO BpAIllEHUs HAMOTaHa HEBECOMasl HUTD,
K KOHIy ee mpukperieH rpy3. Kakyio yrimoByroo ckopocTs OyneT UMETh Bajl CIYCTs 2C MOCie
Hayaja JBWKEHUs Ipy3a, €clii Macca Bana 4 xr, ero paauyc 20 cm, macca rpysa 0,2 kr, 1elicTBU-
€M CHJI TPEHHUS Ha JBIDKYIIHECS TeJla MOKHO MpeHeOpedb

3aoaua Ne 4 «3aKonwl coxpanenus ¢ mexanukey

JIBa ManbIx 1o pasmMepy rpysa maccaMu m;=10 Kr u mp=15 Kr moJBelICHbI HA HUTSAX OJU-
HaKOBOHM JyMHBI L=2 M B OJHOHN TOYKE M COMPUKACAIOTCS MEXAYy coOoi. MeHbIuil Tpy3 ObLI
OTKJIOHEH Ha YroJl 0=60° 1 otmymieH. OnpeaenuTe BHICOTY, Ha KOTOPYIO TOJHUMYTCS 00a rpysa
nocse abCoNIFOTHO HEYIPYToro yaapa

3adaua Ne 5 «Mexanuueckue Koniedanun»

[Tepuon 3aryxaromux xonebanuit paseH T = 4c, norapuMUUecKil 1eKPEeMEHT 3aTyXaHus
1,6; HauanpHas (aza paBHa 0. Cmemenue Touku B MoMeHT T/4 paBHO 4,5 cm. Hanucats ypaBHe-
HUE KojeOaHui U MOCTPOUTh rpaduk B mpeaenax TpEX nepuoioB

3aoaua Ne 6 «Penamueucmckas MexanHuKka»
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B naboparopHoii cucteme oTcueTa OJHa U3 JBYX OJMHAKOBBIX YACTHIl C MACCON Mg MOKO-
UTCS, ApyTas IBUKETCS CO CKOpOcTh0 v=0,8¢ 110 HampaBJIeHUIO K NoKosmencsa yactuue. Onpe-
JIEJINTE PEIATUBUCTCKYIO MacCy JABMKYILEHCS 4acTULBI B JJAOOPATOPHON CUCTEME OTCUETa U €€
KHHETUYECKYIO SHEPTHUIO

3aoaua Ne 7 «MKT. Cmamucmuueckasn uzuxa»

B cocyne o6beMom 20 71 HAXOIUTCS CMECh BOJIOPOJIa M Tesiusl 1o aaBieHueM 2 atM. O6-
mjas Macca cMecH S r. 3BecTHO, UTO CpeiHsIsl KHHETHYECKasi SHEPTUsl OCTYNATEIbHOTO JBUXKE-
HUSI MOJIEKYJ cMecu ra3oB paBHa 0,038 3B. Bo ckoyibKO pa3 oTiIM4aroTCs Macchl BOJOPOJIa U Ie-
nusi B cMecu?

3aoaua Ne 8 «HUoeanvnuotit 2caz»

3 MOJISt 30T IUTOTHOCTBIO P=1,25Kr/M° H30XOPHO HATPENHN TAK, YTO €rO JABICHHE H3Me-
auacs ¢ 1,1-10° ITa xo 1,6-10°I1a, a 3aTem M300apHO CKajM 10 IEPBOHAYANILHOM TeMIepaTyphl.
Omnpexnenute TeMIepaTypsl B KXKJIOM U3 TPEX OMUCAHHBIX COCTOSIHMNA M KOHEYHBIH 00BeM Tasa.
N3o6pasure rpaduku 3TUX MpoieccoB B koopaunarax P-T

3aoaua Ne 9 «llepsoe nauano mepmoounamuku

B pesynbTare M30TEPMHUYECKOrO paCHIMPEHHs a30Ta Maccoi M=0.2Krmpu Temmeparype
T=280 K o6bweMm ero yBenmuuBaercs B 2 paza. Onpenenuts: 1) paboty A, COBEPIICHHYIO Ta30M
npu pacuupeHun; 2) m3menenue AU BHyTpeHHeH dHepruu; 3) KOJUYECTBO TEIUIOTHI Q, moiry-
YEHHOE Ta30M

3aoaua Ne 10 «Bmopoe nauano mepmoouHamurKuy»
Kycoxk ipna maccoit m =200r, B3sThIi ipu Temreparype t; = -10C°, Opi1 HarpeT 10 Temre-

patypsl t; =0C° u pacmnasieH, mocie 4ero oopa3oBaBiascs Boja Obljia HarpeTa 10 TeMIepary-
psl t3 = 10C°. Onpeaenuts n3MeHEeHUE AS SHTPOIUU B X0JI€ YKA3aHHBIX MTPOIECCOB.

3 cemecTp

3aoaua Ne 1 «Inekmpocmamukay

DIIeKTprUYecKoe nosie co3nano apyms 3apsgamu qi1=10 vKn u q2=-20 uKn, Haxoasmmmucs
Ha paccrossuuu d=20 cM apyr oT Apyra. OnpeaenuTs HAMPsHKEHHOCTh TOJS B TOUKe A, yJaleH-
HOM OT mepBoro 3apsa Ha paccrosiHue r1=30 cM u oT BToporo Ha =50 cMm. Paccuurtats padorTy,

KOTOPYIO HEOOXOJIMMO COBEpIIUTH, YTOOBI MEPEHECTH TOUYEUHBIN 3aps[ qo=5-10'4 Ki n3 Toukn
HaxOoAIINIKCA ITOCEPEINHE MEKY 3apsiiaMH B TOUKY A.

3aoaua Ne 2 «Ilocmoannwtii 31eKmpuiecKuil moxk»
Ha puc. 3.1. &1=1,0 B, &=2,0 B, £=3,0 B, r1=1,0 Om, 1,=0,5 Owm, 1r3=1/3 Om, R3=1,0 Om,

R3=1/3 Om. Omnpenenute: 1) CuIbl TOKa BO BCEX y4acTKax IIEMH; 2) TETIOBYIO MOITHOCTh, KOTO-
past BBIICNIETCS Ha COMTPOTHBIICHUH R3.
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3aoaua Ne 3 «Maznumocmamuxa)

[To nByM OECKOHEYHO UIMHHBIM IPSAMBIM MapajuleIbHBIM IPOBOJAM, HAaXOASLIMMCS Ha
paccrosiiun R=10,0 cM npyr ot apyra B Bakyyme, TekyT Toku 11=20,0 A u [,=30,0 A onunako-
BOro HampasieHus. OrnpenennTe MarHuTHYIO MHAYKIHIO 1o B, co3gaBaeMoro Tokamu B TOY-
Kax, JIeXKallluX Ha PsAMOH, COeTMHAOMNX 00a npoBoja, eciau: 1) Touka C eXUT Ha pacCTOSTHUU
r=2,0 cM jeBee JIEBOro mpoBoja; 2) Touka Jl JeKUT Ha pacCTOSHUH 12=3,0 cM IIpaBee IPaBoro
npoBoAa; 3) Touka G JeXUT Ha paccTosHUU 13=4,0 cM IIpaBee JIEBOT0 MPOBO/ia

3aoaua Ne 4 «InekmpomazHumnas UHOYKYUA»

[TpoBoasiuii MIOCKUIl KOHTYp, UMErOIIMM (hopMy OkpyxHOCTH paauyca r = 0,05 M mo-
MEIlleH B OJJHOPOJHOE MAarHUTHOE I0JI€ TaK, YTO JMHUM MArHUTHOM MHIYKIMM IOJIs Hampasiie-
Hbl NEPIEHIUKYJIAPHO IIOCKOCTH KOHTypa. CompotuBieHne KoHTypa R = 5 OM. MarnutHas
UHAYKIMS MeHsieTcs o 3akoHy B = kt, rne k = 0,2 Tn/c. Onpenenure: a) 3.4.C. UHAYKIUH, BO3-
HUKAIOIYIO B 3TOM KOHTYype; 0) CHily MHIYKIMOHHOTO TOKA; B) 3apsiji, KOTOPbII IMpPOTEYET MO
KOHTYpY 3a IIEpPBBIE 5 CEKYHJ U3MEHEHUS MOJIA.

3aoaua Ne 5 «llepemennnvtit mox»

Karymika HaMmoTaHa MeIHBIM POBOJOM auamerpoM d=0,2 MM ¢ obmieit aauHo# =314 M u
uMmeeT UHAYKTUBHOCTh L=0,5 I'H. Onpenenuts conpoTUBICHUE KaTyIIKU: 1) B IENH NOCTOSTHHO-
r'o TOKa; 2) B LIENH NIEPEMEHHOI0 TOKa ¢ yactoTon v=50 I'ny

3aoaua Ne 6 «Hnumepgepenyus ceema om moueuHvlx UCHOYHUKOG)

B onpite FOHra Ha mytu oJHOTO U3 MHTEP(EPUPYIOMIUX JTydel moMeIanach TOHKask CTeK-
JISTHHAs TJIACTHHKA, BCJIEACTBHE YEro LIEHTpaJibHas CBETJas MoJoca CMellanach B MOJIOKEHHE
NEPBOHAYAIILHO 3aHATOE MATON CBETJION MOJIOCOM(HE cunTas HeHTpaabHOH). JIyd majaeT Ha mia-
CTUHKY neprneHauKyisipHo. [lokasaTtens npenomiienus mactuiku n=1,5. J{nuna BoiHb! A=6- 10”7
M. KakoBa TonmuHa niacTuHku?

3aoaua Ne 7 «Humepghepenuyun céema 6 moHKuUX niaeHKax»

[TnockonapasienpHasi CTEKIsHHAs TUIACTUHKA TonmuHOW d=1,2 MKM U C TOKa3aTeneMm
MPETOMIIEHUA Ne;=1,5 MmoMeleHa MexX1y IBYMs CpelaMi C TTOKa3aTesIIMU MPETOMIIEHUS Ny U Ny.
Cser ¢ mmmHO# BoJHBI A=0,6 MKM MajaeT HOPMAIbHO HA MIACTUHKY. ONpeneanuTe ONTUYECKYIO
pPa3HOCTh XOJ1a BOJIH, OTPAXKEHHBIX OT BEPXHEH M HW)KHEHW MOBEPXHOCTEH IJIACTHHKH U OIpeJie-
JUTE, YCUJICHUE WM OCJIa0JIeHNe MHTEHCUBHOCTH MPOUCXOTUT MPH UHTEP(EpPEHIINU B CIEIYIO-
IUX ciydasx: a) n1<n<ny; 6) n<n>n;

3aoaua Ne 8 «/luppaxkuyus @penenar»
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Haiinure paguycel nepBeIx Tpex 30H OpeHens M III0CKOM BOJIHBI, €CJIM PACCTOSIHUE OT
BOJIHOBOM IMOBEPXHOCTH /10 TOUKH HaOmoaeHus 1 m. [[muHa BostHbl A=500 HM.

3aoaua Ne 9 «/[luppakuua @paynzoghepa

Haiitn HanOonbIIMii MOPSAIOK CIEKTpa IS KESJITON JTMHUM HATPHsI C JJIMHOM BOJIHBI A=589
HM, €CJIU MOCTOsTHHAS JudpakuuoHHON pemeTkn d=2 MkM. CKOJIBKO BCErO MaKCHMYMOB JAacT
ata pemerka? [lox kakuM yriaiom ¢ HaOMOAACTCS TOCISTHUNA MaKCUMyM?

3aoaua Ne 10 «llonapuzayua ceemay

VYron Mexy MIIOCKOCTAMH MPOITYCKaHUs JIBYX MOJISIPU3aTOPOB PaBEH 50°. EcrecTBeHHbli
CBET, MPOXOJIsl Uepe3 TaKylo CHcTeMy, ociadisercs B 8 pas. [IpeneOperast motepsiMu cBeTa Mmpu
OTpaXeHHUHU, OTPEACTUTh KOIPPHUIIMEHT MOTIIOMIECHHUS CBETA B MOJIAPU3ATOPAX

4 cemecTp

3aoaua Ne 1 «Tennosoe uznyuenue»

Yepuoe teno Harpenu ot temneparypsl 600K no 2400K. Bo ckonbko pa3 yBenuuuiach
oO1u1as TemioBas YHeprusi, usnydaemas tenoM? Ha ckosbko U3MEHWIIAaCh AJIMHA BOJIHBI, COOTBET-
CTBYIOILAsi MAKCUMYMY SHEPIMH U3JyYEHUS U CIIEKTPaJIbHbII COCTAB U3IyYeHUs?

3aoaua Ne 2 «Domorgppexm»

Onpenenuth HAMMEHBIIMHA 3a/IePKUBAIOIINNA TOTEHIINAT, HEOOXOMUMBIN IS MpeKparie-
HUS YMHUCCHU C MIOBEPXHOCTH (POTOKATO/A, €CTIM OH OCBEIIACTCS U3ITYYECHUEM C JITTMHOW BOJIHBI
0,4 MKM, a KpacHas rpaHuLa 1Js MaTepuana karoaa pasHa 0,67 MkM

3aoaua Ne 3 «Ippexkm Komnmonay

®ortoH ¢ sneprueii 1 MaB paccesincs Ha cBOOOAHOM MOKOUBIIIEMCsI dNieKTpoHe. Haliti ku-
HETHYECKYIO SHEPTHUIO AJIEKTPOHA OT/Ia4yM, €CJIM B PE3yJbTaTe paccesiHUs JJMHA BOJHBI (JOTOHA
n3MeHunach Ha 25%

3aoaua Ne 4 «Inemenmol K6AHMOBOU MEXAHUKU

HpI/I ABWIKCHUHN YaCTHUILBI BAOJIb OCH X CKOPOCTb €€ MOXKET OBITh OompeacicHa ¢ TOYHOCTBIO

(ommbkoif) 1o 1 cm/c. Haiftu HeompeneneHHOCTh KOOPAWHATHI, €CIHM yacTulel ssusercs: 1)
AIIEKTPOH, 2) ApobduHKa maccou 0,1r

3aoaua Ne 5 «Hacmuya 6 nomenyuanvHoil amey
CobOcTBeHHast PYHKIIHSI, OMUCHIBAIOIAs COCTOSIHUE MHUKPOUYACTHUIIBI B O€CKOHEYHO TIIy0O0-

. 7n
. . . ¥, (x)=Csin—x
KO TNOTEHIHAIbHON siMe IUPUHOU [, UMeeT BUJ I . Vcnionb3ys yCaoOBHS HOPMH-

POBKH, OINpeNeanTh MOCTOsHHYIO C.
3aoaua Ne 6 «Amom no meopuu bopa»

BbraucnauTs paanycel NEpBBIX TPeX OpOUT 3JIEKTPOHA B aTOME BOJIOpOAa
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3aoaua Ne 7 «H3nyuenue amoma»

Haiitn HanGonpu1ylo 1 HAaMMEHBIIYIO JJIMHBI BOJIH cepuu [lamieHa B criekTpe M3IIydeHHs
Bozopoaa. CpaBHUTH MOJy4YE€HHBIE 3HAUYEHUS C JJIMHAMU BOJIH BUAUMOTO U3JIYy4YCHHUS

3aoaua Ne 8 «Paouoakmuenocmo)

192
IlepBonavanbHass Macca U30ToNA UpUAMS 7 paBHAa M = 5 r, mepuox moiaypacnana 75

cyrok. Onpenenure, CKOIBKO sifiep pacnagercs 3a 1 cekyHay B aToM mpemnapate. CKOJIBKO aTo-
MOB 3TOr'0 Ipenapara octaHercs uyepe3 30 CyTOoK U BO CKOJIbKO pa3 U3MEHUTCS aKTUBHOCTD IIpe-
napara 3a 3To Bpemsi?

3aoaua Ne 9 «3aKkonbl coXpanenus 6 A0EPHBIX PEAKUUAX)

B nentpe comHia mpoTekaeT TepMosiepHas peakiiys CUHTe3a Tejus U3 BOJOpO/ia, B KOTO-
poil U3 YeThlpex MPOTOHOB oOpasyercs siapo He™ u aBa mo3uTpoHa. 3anmuIInTe 3Ty PEaKIMIo.
Kakwue eme uactuiisl o0pa3yroTcs B Heid?

3aoaua Ne 10 «Iuepeun ¢ a0epHbIX peakyuax»

Kakoe kommaectBo U «Bbiropaet» 3a ro B sIepPHOM PEaKTOPE ¢ EKTPHUYECKOI MOLI-
HocThio 1 I'BT m k.m.a. 38%? Cuurare, 4To pacnajg saep ypaHa Moj JCHCTBHEM TEIJIOBBIX
HEHUTPOHOB MPUBOJMUT K 0OpPa30BaHUIO MU30TOIOB KCeHOHA-141, cTpoHIMA-92 U TpexX BTOPUYHBIX
HEHUTPOHOB.

Ilepeuens nabopamopnuix padbom

2 cemecTp

Ne 1 «IIpumMeHeHnE 3aKOHOB COXPaHEHUS I ONPEJEICHUSI CKOPOCTH MOJIETA MY
No 4 «MccnegoBanue BpallaTeIbHOTO JIBXKEHHSI TBEPAOrO Teja BOKPYT HEMOIBUKHOM

=]

ocuy»
Ne 5 «Omnpenenenune xapakTepUCTUK 3aTyXaloMUX KolebaHuii (GU3MUecKoro MasiTHUKa»
Ne 11 «M3ydyeHune cTaTUCTUYECKUX 3aKOHOMEPHOCTEN
Ne 14 «Onpenenenue nokasarens aguadbarsl merogoM Knemana u Jleopma

3 cemecTp

No 21 «MccnenoBanue 31€KTPOCTATUUECKOTO MOJISl C TOMOIIBIO 30H1a)

No 24 «Pacmmpenue npesena n3MepeHus aMrepMeTpa MOCTOSTHHOTO TOKay

Ne 28 «Onpenenenrie HHIYKTUBHOCTH KaTYIIKA U MAaTHUTHOW MPOHHUIIAEMOCTH (eppomar-
HUTHOTO TEJIa»

Ne 32 «Onpenenenne paguyca KpUBU3HBI JIMH3BI U TOJOCHI IPOMYCKaHUS CBETOPHUIBTPA C
noMouipo kojen Herotonay

Ne 34 «Omnpenenenue JIHMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK TUGPAKIIMOHHON pemieT-
KW»

Neo 35 «Onpenenenue KOHLIEHTPALMU PACTBOPOB caxapa U MOCTOSIHHOM BpaILlEHUSI»

4 cemecTp

Ne 36 «CHsTHE BOJNBTAMIIEPHBIX XapaKTEPUCTHK (OTOIIEMEHTA U ONpEACTICHUE €ro uyB-
CTBUTEIBHOCTH
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Ne 37 «MccnenoBanue u3inydeHust a0COIIOTHO YEPHOTO TEJIa
Neo 41 «MccnenoBanue Bo30YyXACHUS aTOMOB T'a3a
Ne 42 «Onpenenenue riaBHbIX KBAaHTOBBIX YHCEN BO30YXKIEHHBIX COCTOSIHUM aToMa BOJO-

poaa»

Ne 51 Ne 1 «M3yueHune 3aKOHOMEPHOCTEN a-pacnagar
Ne 53 «Onpenenenre MaKCUMaJIBHOW SHEPTUU B-4acTUIl M UACHTU(PHUKAIMSA PATHOAKTHB-
HBIX [IpenapaToBy

Hepeueﬂb 60NPOCOB K CEMUHADPCKUM 3AHAMUAM

2 cemecTp

Cemunap Ne 1 «Kunemamuka u OuHamMuka ROCMYRAMENbHO20 U 6PAULAMETbHO20

0GUIICCHUA

1. TlonsTue pagumyc-BeKTOpa, CKOPOCTU M YCKOPEHHsI MaTepuanbHOW Touku. CpenHue u
MTHOBEHHBIC BETUUYHHEI.

2. llpsmas u oOpatHas 3ajgaud MexaHUKU. Ponb HawanpHbIX ycnoBuii. [lepemerienue u
IIPOWICHHBIN IIyTh.

3. JIBmKeHue 1Mo OKPYKHOCTH. YTOI MOBOPOTA, YII0Basi CKOPOCTh U YIIIOBOE YCKOPEHHE.
CBs13b YIJIOBBIX M IMHEWHBIX BEJIMYHUH.

4. KpuBonuHeitHoe ABMkeHue. TaHreHIHManbHOE W HOpMaibHOE yckopenue. [lomHoe
YCKOpPEHHE. YTOJ MEXKIY CKOPOCTHIO U YCKOPEHUEM.

5. HueprmanbHbie cucteMbl oTcuera. [IpuHiun otHocuTensHocTH ["amunes. [lepBolii 3a-
koH Hprotona.

6. IlomsTue cuibl, Maccel U uMNyibca. [lpunnun cyneprno3uiuu. OCHOBHOW 3aKOH JU-
HAaMHKH MOCTYIATEJIBHOTO ABM>KEeHUs. Tpernid 3akoH HeroToHa.

7. MoMmeHT uMMyiabca ¥ MOMEHT CHJIbI OTHOCHUTENBHO TOUKU. OCHOBHOE YpaBHEHUE TU-
HAaMHUKH BpallaTEIbHOTO IBUKEHUS.

8. Bparenue BOKpYr HEMOABIKHON ocH. MOMEHT WMHEpIHMH TBEpAoro Tema. Teopema
[ITeinepa.

9. AmHanorusi XapakTepUCTHK U YPaBHEHHMI MOCTYNATEIbHOTO M BPAIIATENILHOTO JIBUXKE-

HH.

Cemunap Ne 2 «3akonwl coxpanenusn ¢ mexanuke. Koneoanus u 6onnoty

1.

no

10.

WnTerpansl arkeHus. CBs3b 3aKOHOB COXPAHEHMs] C CUMMETPHSIMH IPOCTPAHCTBA U
BpPEMEHH.

3aMKHYTas cUcTeMa. 3aKOH COXPaHEHHUsI IIOJTHOTO UMITYJIbCa CUCTEMBI TE.

3aKOH COXpaHEHMs IMOJHOIO MOMEHTa HMMIIyJbCa CHCTEMBI Tel. JIBUKEHHE B LIEH-
TpaJIbHOM TI0JI€.

Pabora u momHocTs. KuHeTnueckas sHeprus IMOCTYNATEIbHOTO M BpalaTeIbHOro
JIBIDKCHUS.

KoHcepBaTuBHBIE W JUCCUITATUBHBIE CUIBL. PaboTa KOHCEPBATUBHBIX M JMCCHUIIATHB-
HBIX CHIL

[ToreHnnanbpHast SHEPTUs. 3aKOH COXPAHEHUS ITOJIHOM MEXaHUYECKOW YHEPTHUH.

CBs13p MEXIy CWJION U MOTEHIIUAILHOMN dHEpTrue. /[Ba cmocoba omurcaHusi B3auMoJei-
CTBUSL.

YpaBHEHHE TapMOHMYECKHX KOJEOAHUI M €ro perieHne. XapaKTepUCTUKU KoeOaHui
(amruMTy A, YacToTa, HaYaIbHas Qasa).

MareMaTtnyeckuii ¥ PU3NIECKUN MasITHUKH.

VYpaBHeHHUE 3aTyXaomUX KojeOaHU M ero perieHue. XapaKTepUCTHKH 3aTyXaroIuX
KoJieOaHuit (BpeMsl pelakcaliy, JorapuMHUIEeCKUil TeKPEMEHT, T0OPOTHOCTH ).
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o

ok

11.
12.
13.

14.

15.
16.

DHeprusi rapMOHUYECKHX M 3aTyXalOMINUX KOJeOaHHi.

Breinyxnennbie kojaebanus. Pe3onanc.

[Tonepeunble ¥ TPOJOIbHBIE BOJIHBI. XapaKTEPUCTUKU Oeryiiei ynpyroii BoiaHsl. Cko-
POCTb pacpOCTPAHEHUsI YIPYTUX BOJIH.

Knaccugukarnus BonH no ¢gopme BoaHOBOM moBepxHocTu. Ilnockas, chepudeckas u
HUJIMHAPUYECKAs BOJIHA.

BousiHOBOE ypaBHEHUE.

Hanoxenue ynpyrux BosH. CTosiuasi BOJIHAa U €€ 0COOEHHOCTH.

Cemunap Ne 3 «MKT. Tepmoounamura»

1. Makpocucrema. CTaTUCTUYECKHUI 1 TEPMOJIMHAMUYECKHI MOIXOAbI K OMUCAHUIO MaK-
pocucTem.

2. JluckpetHsiii Habop BenuuuH. [IoHSITHE BEPOATHOCTH U CpeIHEN BEIUYUHBIL.

3. HenpepsiBubiii Ha00p BenmuunH. OYHKIUS pactpeAeTIeHus CIyYaliHOW BETUYHHBI U €€
cBOiicTBa ((hU3MUECKHIl CMBICT, pacyeT BEPOSATHOCTEH, yCIOBUE HOPMUPOBKH, pacder
CPEIHUX BEJINYMH).

4. PacnpeneneHnue MOJEKYI IO MPOEKIUSAM ckopocTeld. Pacnipenenenue ['aycca.

5. Pacnpenenenne mosekyn mo Moayito ckopoctu. Pacnpenenenue Makcpesa.

6. Pacnpenenenue MolsieKysa HAEaNBHOTO Tra3a MO BBICOTE B MoJje TshkecTu 3emud. Pac-
npexaenenue bonpuimana. bapomerpudeckas hopmyna.

7. Mogens nneanpHoro rasza. JlaBnenue u temmneparypa ¢ Touku 3penus MKT. Ypasne-
HUE COCTOSIHMSI UJI€AJIbHOTO Ta3a.

8. IlomsaTue creneneld cBOOOABI MOJEKYINbl. TeopeMa O paBHOpacHpeeieHUHd YHEPrHH
MO0 CTETICHSIM CBOOO/IBI.

9. BuyTpeHH:s Heprus Kak (YHKIUS COCTOSIHUS CUCTEMBI.

10. Pabota kak ¢yHKIHS mporiecca.

11. IlepBoe HayagO TEPMOJUHAMUKH.

12. W30oTepMHUYECKHIi, N30XOPUUECKUI 1 N300apHUECKHUI TPOIECCHI.

13. Anmabarnyeckuii npouecc. YpasHenue [lyaccona. Iloaurponuyeckue npoueccsl.

14. TlonsTue TerioemMkocTH. MossipHasi U yzesbHas TEIIOEMKOCTU. TerIoeMKOCTh MpH
U30IIpOLIECCaAX.

15. Hanpasnenue nporeccoB. CtatucTudeckuii Bec MakpococTosiHusi. CyTh HEOOpaTuMo-
CTH.

16. Bropoe Havano tepmoauHamuku. @opmymmposku Knaysmyca n Kenbpuna.

17. Dutponus cucteMsl U ee cBoiicTBa. Teopema HepHcra. Mi3MeHeHHe SHTPONIUU B Tel-
JIOBBIX MpOIIECCaX.

18. OcHoBHOE ypaBHEHHE TEPMOJMHAMUKH.

19. [uxmmueckuit mporecc. KoapuimeHT MoNe3HOro JACHCTBHS TEIIOBOH MAlllWHBI.
Hukn Kapno. Teopema Kapho.

20. Cratuctuueckuii cMbici 3HTpormu. @opmyna Boirbsiimana.

1 cemecTp

Cemunap Ne 1 «Inekmpocmamuxa. Ilocmoannviit mok»

DJIEKTPOCTATUYECKOE MOJIe. DJIEKTpUUYeCKuil 3apsan. CBOMCTBA JIEKTPUUYECKOrO 3apsa.
3axoH KynoHna.

HanpspkeHHOCTB 371€KTPOCTATHYECKOTO TOJIS.

[TpyHIMI CyNEPHO3UIMM IEKTPOCTATUUECKUX IOJIEN AJI AUCKPETHOIO U HENPEPBIBHO-
T'O pacnpencieHus 3apsioB.

IToTOK BEKTOpa HANPSKEHHOCTH dJIEKTpOCTaTUdecKoro nois. Teopema I'aycca.
[ToTeHnIManbHOCTD IEKTPOCTATHYECKOTO NoJIA. [IpyHIMN cyneprno3unnu Uit HOTEHIMa-
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©ooNe

11.

12.
13.
14.
15.

16.
17.
18.
19.
20.

na.

PaboTa 1o nepemMeleHuto 3apsa B 3I€KTpocTaTUYecKoM nose. Teopema o HUPKYIALUH.
CBs13bp MEX/1y HAIIPSKEHHOCTBIO U TIOTEHIIMAJIOM.

['eomerpuueckoe onucanue noss. CUI0BbIe TMHUU. DKBUIOTEHIMAIbHbIE TIOBEPXHOCTH.
DnexkTpudeckoe noje B qudiekrpuke. Ilonsgpuzanus quidnekTpuka.

. BCKTOp SJICKTPHUYCCKOI'0 CMCIICHHUS. I[I/IBJICKTPI/I‘ICCKaH IMPOHUIACMOCTE BCIICCTBA. Teo-

pema ["aycca 11t UBIEKTPUKOB.

DNEeKTPOEMKOCTh YEAUHEHHOTO MpoBoHNKa. KoHaeHcaTop. DIeKTpoeMKOCTh MI0CKOTO,
cepruvecKoro 1 MWINHAPUIECKOT0 KOHACHCATOPA.

CoennHeHre KOHACHCATOPOB. BritoueHre KOHEHCATOPa B ANEKTPUUYECKUE TICTIH.
DHeprusi 3apssKeHHOTro KoHJieHcaTopa. [ImoTHOCTh SHEepruu 3JeKTPUIECKOro Moisl.
OnekTpuyeckuit Tok. [ITIOTHOCTH TOKa. YpaBHEHHE HEMPEPHIBHOCTH.

3akon Oma B nuddepenunanpuoii popme. 3akoH Oma B UHTErpanbHO Gopme ams of-
HOPOJIHOTO yJacTKa LeNu. DJIEKTPUUECKOe HAMPSHKEHHUE.

Comnpotusienue npoBogHuka. CoeTuHeHne COMPOTUBICHUN.

3akoH OMa i1 HeoqHOpoAHOTro yyacTka uenu. Ctoponnue cuibl. I/C.

[TpaBuna Kupxroga amns pacuera pa3BeTBICHHBIX HETEH.

PaboTta 1 MOITHOCTB AJIEKTPUUECKOro TOKa. 3akoH J[xoynsa-Jlenma.

[IepexoiHbIE MPOLIECCHI B LIEMU C KOHJIEHCATOPOM.

Cemunap Ne 2 «Maznumnoe none u 31eKmMpOMAZHUMHAA UHOYKYUUA. D1eKmpuyecKue
KoJ1e0anus u nepemenHblil noK»

=

No ok

© ®

10.
11.
12.
13.
14.
15.
16.

17.

18.

19.

Envnas npupona 3J1eKTpu4ecKoro 1 MarHuTHOT'O MOJIS.

VcTOYHUKHM MarHUTHOTrO 1oJiss. MarHUTHOE MoJie JBUKYLIETrocs 3apsia U MPOBOJAHMKA C
ToKOM. 3akoH buo-Casapa.

[ToTok 1 HMpKyNIALMS BEKTOpa MHAYKIIMA MarHUTHOTrO noiig. Teopema ["aycca u Teopema
0 LUPKYJISALUH.

Cuna Jlopenua. JIpuykeHue 3apsykeHHOM YaCTHIIBI B MATHUTHOM I10JIE.

Cuna Amnepa.

MarnutHoe nosne B BemecTse. HaMarHnueHHoCTs.

HanpspbkeHHOCTh MarHUTHOrO 1oJisi. MarHuTHas MpOHUIAEMOCTh BellecTBa. JlnamarHe-
TUKU U TapaMarHeTHKH.

®eppomarHeTuku. Ousnueckas npupoaa peppoMarseTusma.

3akoH anekTpomaruuTHoM nHaykuu dapanes. [Ipasuno Jlenna. BuxpeBoe snextpuue-
CKOE I10JIE.

SIBnenne camonnaykiuu. MaayktuBHOoCTh. CONEHONI.

OHeprus KOHTypa ¢ TOKOM U MarHUTHOTO MOJIS.

KoneGatenbHblil KOHTYp. MeXaHN3M BOSHUKHOBEHHUS AIEKTPUUECKUX KoJeOaHUH.
OHeprust 3JIEKTPUIECKUX KOIeOaHUH.

3aryxaromue Kojaebanus. XapaKTEPUCTHKHU 3aTyXaroluX KOJIeOaHUH.

Posib akTUBHOTO CONPOTHUBIIEHHS B KOJIEOATEILHOM KOHTYpE.

Bremnyxnennsie konebanus. BektopHas auarpamma HampsbkeHuid. Pesonanc Toka. Peso-
HAHCHas 4acToTa.

CootHomieHue (a3 Mexay BHEIIHUM HampsDKEHHEM, CHIION TOKa M HamlpshKeHHEeM Ha
pa3IMYHBIX JIEMEHTaX LENH.

IlepemenHbIit TOK. IHIYKTHBHOE M €MKOCTHOE conpoTuBiieHne. [lomHoe conpoTuBieHne
LIENH NIPU IEPEMEHHOM TOKE.

JlelicTBytoIIME€ 3HAYEHUS CUJIbI TOKA M HaNpsHKeHUs. MOIIHOCTh TPU MEPEMEHHOM TOKE.
Koaddurment momrHocTy.

Cemunap Ne 3 «Bonanosas onmuxay

1.

Cuctema ypaBHeHHM MakcBeia Kak 000OIIEHHE Pa3pO3HECHHBIX SBJICHUN AJIEKTpHYE-
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How

o

~

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

4

CTBA U MarHeTU3Ma.

BonnoBoe ypaBHeHune. CKOPOCTh pacIpOCTPAHEHUS BOJHBI U IIOKA3aTeNb IPEIOMIICHHUS
CpEBL.

[Ikana s5eKkTpoMarHuTHBIX BOJIH. OCOOEHHOCTH ONTUYECKOTO AUAIa30Ha.
EctecTBeHHBIN M MOIApU30BaHHbIN cBeT. Buabl nomspusanuu. CreneHb NOIsSpU3ALUU
YaCTUYHO IOJISIPU30BAHHOTO CBETA.

3axkoH Mamoca.

[Tossspu3anus Mpu OTPaKEHUH M NPEJIOMIICHUM CBETA HA I'PAHULE paszAeiia JUJIEKTPHU-
KOB. Yroa bprocrepa.

JBoiiHO€ JTyyenpenomiieHue. Y cTpoicTBo nmpu3Mbl Hukos.

OnTuyecky aKkTHBHBIE BElLECTBAa. BpalieHue IIOoCKOCTH MOJIIPU3aLUU CBETA MpPU MPO-
XO)KICHUM YePEe3 ONTUYECKH aKTHBHYIO CPELy.

[Tonsitue unrepdepenunu. [IpuHINT Cynepno3uyuy sl CBETOBBIX BOJIH. Habmromaemble
U HEHa0JII0JaeMble BEJTUYUHBI.

KorepenTtHble 1 HekorepeHTHbIE BOJIHBI. CI0’)KEHUE MHTEHCUBHOCTEH B Cilydae HEKOTre-
PEHTHBIX U KOT€PEHTHBIX KOJIeOaHUH.

VYcioBus ycuieHus: U ocnalleHusl CBeTa B 3aBUCUMOCTH OT Pa3sHOCTH (a3 MHTepdepu-
PYIOIUX BOJIH.

OnTuyeckuil myTh cBeTOBOro jgydya. CriocoObl U3MEHEHMS ONTUYECKOTO IyTH CBETOBBIX
BOJIH.

CBs13b ONTUYECKON PAa3HOCTH XOJa JBYX BOJH C Pa3HOCTBIO (a3. YCiI0BUS MaKCUMyMa U
MUHMMYMa HHTEP(PEPEHIIH B 3aBUCUMOCTH OT ONTUYECKON Pa3HOCTH XO/a.

Cxema Ownra. Ycnosus vHabmonenust narepdepeHmn. KoopanHaTsl CBETIIBIX U TEMHBIX
I10JIOC Ha DKpaHe.

Bpemennas u mpocTpaHCTBEHHAss KOTEPEHTHOCTb.

NuTepdepeHIiys B TOHKHUX IJICHKaX B OTPAXXEHHOM U MPOXOJISIIEM CBETE.

Cxema mnig HabmoneHus koner, HeroToHa. Paguychl CBETNIBIX M TEMHBIX KOJEI[ B OTpa-
JKEHHOM U IIPOXOJSILEM CBETE.

Asnenne nudpakuuu. [Mpunnun [Molirenca-@penens. YnpolieHue BBIYUCIECHUN € IO-
MOILBIO BEKTOPHOU JUarpamMmsl.

Judpaxus Openens Ha KpyriioM oTBepcTHH. 30HbI DpeHerns.

Hudpakuus PpayHropepa Ha y3KOH MNPSIMOIMHEHHON IHIenu. YCIOBUS MaKCUMyMa M
MUHUMYyMa. 3aBUCUMOCTh HMHTEHCUBHOCTH CBETa OT yrja AU(PpaKIHHU.

Hudpakuuonnas pemierka. OCHOBHBIE XapaKTEPUCTUKU JUPPAKIUOHHOW pPEIIETKH.
VYcnoBus r1aBHBIX MAKCUMYMOB U MUHUMYMOB U JJ0OABOYHBIX MUHUMYMOB.

ceMecTp

Cemunap Ne 1 «Keanmoeas onmuka»

1.

e A

TemoBoe uznydenne abcoOTHO yepHOro tena. 3akon Credana — bonpiiMana. 3akoH
cMmenieHus Buna.

I'mnoresa I1nanka.

DOHeprust ¥ uMIynsc GpoToHa. JlaBieHue cera.

®oroarddext. 3akonbl poTodrddexra. Kpachas rpanuna porosddexra.

dopmyna DiHIITEHA. PEenSTUBUCTCKUN M HEPETATUBUCTCKUN (OTOIDDEKT.
TopMoO3HOE PEHTT€HOBCKOE U3ITyUEHHE.

S¢pdexr Komnrona. ®opmyna Komnrona.

KopnyckynsipHO-BOJIHOBOM Ayaiv3M CBeETa.

Cemunap Ne 2 «Inemenmuvt K6aHmMoOBOU MEXAHUKU U PU3UKU amomMay»

1.

BoHOBEIE CBOIICTBA YaCTHIL.
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CoNoORAWN

10.
11.
12.
13.
14.
15.
16.

Jlnuna BosHb! e bpoiins. DkcriepuMeHTaIbHOE TOATBEPKICHUE.

[Tpunnun neonpeneneHHoctH [ elizenOepra. CooTHOIIEHUE HEOTPEACTEHHOCTEH.
BonnoBast pyHKIMS 1 ee cBOICTBA.

OcHoOBHas 3a7ja4a KBAHTOBOW MeXaHUKH. Y paBHeHnue [Ipéaunrepa.

Yacruua B noTeHIHaIbHOMN siMe. KBaHTOBaHME 3HEPTUH.

[TpoxoskaeHue yacTUIbl Yepe3 MoTeHIUaNbHbIN Oapbep. TyHHENnbHbIN YPQEKT.
[Inanerapnas monens aroma. [locrynater bopa.

WznyyeHue aroma BOJOpOJa M BOJOPOAONON00HBIX cucTeM. CHeKTpalbHbIE CEepHH.
®opmyna bansmepa.

CnexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3:iu.

KBanTOBBIC UnCIa, XapaKTEPU3YIOIIKE MTOJIOXKEHUE HIEKTPOHA B aTOME.

KBanToBanue sHeprun. KBaHTOBaHME MOMEHTA UMITYJIbCA.

CnuH snextpona. I1oJIHBIM MOMEHT 3J€KTPOHA.

Cxema sHepreTMUecKX ypoBHEHW aToMa BOJAOPOAA.

[IpaBuna orOopa rpu aTOMHBIX TIEpexoaax.

3anoHeHue AMEKTPOHHBIX 000J0YEK B MHOTO3JIEKTPOHHBIX aToMax. [Tpuniumn [Taynu.

Cemunap Ne 3 «dnemenmul a0epHoii puzuku)

Nooakwn

© ®©

10.
11.

12.
13.

SBnenue pannoakTUBHOCTH. OCHOBHOW 3aKOH PaJMOAKTUBHOIO pacmnana. PagnoakTus-
HBIE PSI/IbL.

CocraB 1 XapaKTEepUCTUKU aTOMHOTO siipa. SlnepHble CUIIBL.

KanenbHas u obosoueunas moaenu anep. Panuyc sapa.

Macca n sHeprus cBsi3u sapa. Y AeIbHas SJHEPIUsl CBS3U.

SAnepHble peakuu. DHEPrust s,IepHON PEaKIIH.

SnepHas 3HepreTuka.

VYpaBHEHHUE U PHEPrETHUECKOE YCIOBUE O.-pacnaja. CBs3b S3HEPIrUM O.-YaCTHLBI C IIEPUO-
JIOM ToJIypacnaja.

TyHHenbHbIN 3Q ekt npu a-pacnage. CHeKTp o-4acTHULl.

XapakTrep CIeKTpa y-U3Iy4eHHUs.

ITpoueccsl B3aMMOAEMCTBHS Y-KBAHTOB C BEILIECTBOM.

3aBUCHUMOCTb MHTEHCUBHOCTH Y-M3JIy4E€HHs OT TOJIIMHBI clos BeuiecrBa. CpaBHEHHE
MIPOHUKAIOIIEN CLIOCOOHOCTH Pa3IUYHbBIX BUJIOB U3TYYECHHUS.

Tpu Buna B-pacnaga. DHepreTuyeckuii cnektp B-uactuil. 'mnoreza HEUTPUHO.

3aKkoHbI coxpaHeHus pu B-pacnaje. Jlentonsl. JlenToHHbIH 3apsi.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnanupyembie pe3yJbTAThbl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl POBEIEHUs MPOMEKYTOYHOM aTTeCTAllUN !

CTpyKTypHBIii
JJIEMEHT
KOMIETEHINH

[Inanupyembie pe3ysbTaThl 00y4CHHS

OneHouHbIE CpECTBA

OK-1 c1oco0HOCTH K a0CTPAKTHOMY MBIIJICHUIO , AHAJIN3Y, CHHTE3Y.

3HaTh

— OCHOBHBIE OIIPEENICHUS U OHATHUS (PU3H-
K{, GU3UUECKYIO CYITHOCTH SIBICHUH U TIPO-
LIECCOB, IPOUCXOJAIINX B IIPUPOJE U TEXHUKE,
— OCHOBHBIE€ METO/IbI UCCIIEIOBAHUS, AHATIN3a
¥ MOJIETMPOBAaHUS (PU3NIECKUX MTPOIECCOB

Hepeqenb meopemuuecCKux 60npocosé K IK3amMeHy

2 cemecTp

1. Kunemaruka nocrynarensHoro asuxenus. [lonsarue paguyc-Bekropa, CKOpOCTH
u yckopenusi. Hauanenelie ycnoBus. [lpsmas u oOpaTHast 3a1a4i MEXaHUKU.

2. JIBM>KEHHE TIO OKPYXHOCTH. YTOJ MOBOPOTA, YIiOBas CKOPOCTb U YIJIOBOE
yckopeHue. CBsA3b YITIOBBIX U JIMHEHHBIX BEINYMH.

3. KpuBonuneiinoe nBuxeHne. TaHreHUMaIbHOE U HOpMalIbHOE yckopeHue. [lou-
HOE YCKOpEHHUE. YTOJI MEXAY CKOPOCTBIO U YCKOPEHHUEM.

4. WNuepunaneubie cuctemsl orcuera. [lonsTue cumbl, Macchl U uMmIyiabca. OCHOB-
HOM 3aKOH TMHAMUKU NIOCTYNATEIbHOTO IBUKEHUS.

o. MoMeHT umnysabca U MOMEHT CHJIbl OTHOCHUTENBHO TOUYKH. OCHOBHOE ypaBHe-
HUE IMHAMUKH BPallaTeIbHOIO IBUKEHUS.

6. Bpamenue BOKpyr HemoABWKHOW ocu. MomeHT mHepuuu. Pacuer MOMEHTOB
HMHepLuu pocThiX Teil. Teopema Ilrelinepa.

1. 3aKOHBl COXPAaHEHMsSI B MEXAaHHMKE. 3aMKHYTas CHUCTEMa. 3aKOHBI COXPaHEHUS
HMITyJIbCA 1 MOMEHTA UMITYJIbCA.

8. Pa6ora u momHocTh. KuHeTnueckas 3Heprusi mocTynareiabHOro M BpallaTellb-
HOT'O JIBUYKEHUS.

9. KoncepBatuBHubie cuibl. [loTeHnManbHass sHEprus. 3aKOH COXPAHEHHUs MOJHON
MEXaHUYECKON DHEPTUU.

10. JIBa crocoba onucaHus B3auMOAEHCTBUS. J[BU)KEHHE YacTUIIBI B OJJHOMEPHOM
CTallMOHapHOM noJie. CBA3b MEXAY CHIION U TOTEHIIMAIIbHOU SHEPTUEH.

11. I"apmoHnueckne kosebaHus. AMIUTMTYA, 9acTOTa, HadaibHas (¢a3za. Marema-




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

TUYECKUHA U (PU3NUECKUIA MAITHUK. DHEPTHS TAPMOHUYCCKUX KOJICOaHUH.

12. 3aryxaromue KosnebaHus. XapakTepUCTUKU 3aTyXaHHUs. DHEPrusl 3aTyXarolux
KoJeOaHuH.

13. OO11ee noHsATHE O BOJHAX. XapaKTEPUCTUKK Oeryiieil BojaHbl. BoiHoBoe ypas-
HEHHE MIOCKOW BOJIHBI.

14. Hanoxxenne ynpyrux BomH. Crosyas BojHAa W ee ocobeHHoctu. KomeOanue
HaTSIHYTOH CTPYHBI.

15. [Toctynatel DifHinTeliHa. 3aMe/ieHue BpeMeHU. JIOPEHIIEBO COKpallleHHe JJIH-
Hbl. PenstuBucTckue uHBapuaHThl. iHTEpBal.

16. PensituBncTckuit mmiryabse. CBsi3b MacChbl, SHEPTHH U UMITYJIbCA YaCTHUIIBI. DHEP-
I'Usl TOKOSA. 3aKOHBI COXPaHEHUs IPU PEIATUBUCTCKUX CKOPOCTSIX.

17. MakpocucreMa. MHUKpPOCOCTOSIHUE U MaKpOCOCTOsIHME cucTeMbl. CTaTucThye-
ckuit moaxo/. [ToHsATHE BEpOATHOCTH U CpeTHEH BETMUYNHBI.

18. @yHKIUA pacHpeleseHus Clly4ailHoW BennuyuHbl. Pacripenenenue Monekyn 1o
MIPOEKIUSAM CKOPOCTEH.

19. Pacrnipenenenuie Monexkyn no Moayiro ckopoctu. Haubonee BeposiTHas, cpeaHss
U CpEeIHEKBaIpaTUYHAsl CKOPOCTH.

20. Monens uneanpHoro rasa. JlaBineHue u Temneparypa ¢ TOUKH 3pEHHs] MOJIEKY-
JSIPHO-KMHETHUYECKOH TeOpUU. Y paBHEHHUE COCTOSHUS MICabHOTO Ta3a.

21. Pacrnipenenenrie MoseKkys UA€aTbHOTO Ta3a MO BHICOTE B IMOJIE TAKECTH 3EMIIH.
bapomerpuueckas popmyna.

22. [Tonsatue crenenedr cBOOOIBI MOJIEKYNBI. Teopema O paBHOpacHpeneleHUU
SHEPI'UH MO CTENEHSIM CBOOOIbI.

23. BHyTpeHHss SHeprus Kak (QYHKIUS COCTOSIHUSI cUCTeMBI. [lepBoe Haudamo Tep-
MOJIMHAMUKH.

24, Pabora xak ¢ynkuus nponecca. M3oxopuueckuid, n3o0apuueckuii 1 U30TepMHU-
YECKUU IPOLECCHI.

25. [TonsaTue TemmoeMkocTH. TEnI0eMKOCTh TIPH U30XOPUUYECKOM U H300apUIECKOM
nporneccax. [TocrossHHas anuadaTsl.

26. Anmabatudeckuii ponecc. [lepBoe Havamo TepMOAMHAMUKH IS aguadaThye-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

ckoro mpouecca. YpasHenue Ilyaccona.

27. Huknuaeckuit mpouecc. KoadduimeHT mone3Horo AeicTBUS TEIUIOBON MaIiu-
Hbl. Bropoe Hauano tepmoannamuku. @opmynuposku Kinaysuyca n Kenbpuna.

28. [Ipobnema HEOOPAaTUMOCTH TEIJIOBBIX MPOIECCOB. DHTPOIMUS CHCTEMBI U €e
cBoiicTBa. Teopema HepHcra.

29. OcHOBHOE ypaBHEHHE TEPMOJIMHAMHKH. DHTPOIHUS HIeaTbHOrO rasa. V3mene-
HUE SHTPONUHU IPHU U30IIpoleccax.

30. Hukn Kapuo. Teopema Kapuo. TepmomnHamudeckas IIKajga TeMIepaTyp.
Tpoiinas TOUKa BOABI KaK penepHasi TOUKa.

31. Craructuueckuii Bec Mmakpococtosinus. Cytb HeoOpaTtuMocTH. CTaTUCTUYECKUI
cMbicl 3HTponuu. Popmyia bonbsimana.

32. ['panunpl mpUMEHMMOCTH MOJEIM HJEIbHOIO rasza. YpaBHeHue Bau-aep-
Baanbca. 30TepMBI peanibHOrO rasa.

3 cemecTp

1. Cunbl B3auMOJEHCTBUS B IpHpoAe. DeKTpocTtarnyeckoe mnoie. 3akoH Kyrona.
HanpspkeHHOCTB 21eKTpocTaTHuecKoro nois. [IpunHnun cynepnozunun.

2. Cunosble muHU. [I0TOK BEKTOpa HAMPSHKEHHOCTH AJIEKTPOCTaTHYeCKOro nojis. Teo-
pema I'aycca.

3. Torenmman. Teopema 0 NUPKYISAINAN BEKTOPA HAMPSKEHHOCTH JIEKTPOCTATHUECKO-
ro noJis. CBsI3p MEX]ly HaIIPSKEHHOCTBIO ¥ TIOTEHIIUAJIOM.

4. DnexrpoeMkocTh. Konnencatopsl. CoelMHEHNE KOHAEHCATOPOB. DHEPrUusi KOHJIEH-
catopa. DHEprust dJEKTPUUECKOTO TOJIS.

5. Omnextpuueckuil Tok. IlnoTHOCTH TOKa. YpaBHEHHE HempepbIBHOCTH. 3akoH Oma B
muddepeHManbHON Gopme.

6. ComporuBieHne MpoBOIHUKOB. CTopoHHME cHibl. 3akoH Oma B HHTETrpalbHOU
dbopme.

7. llpaBuna Kupxroda s pacdyera pa3BeTBIEHHBIX Ieneil. MOIIHOCTh TOKa. 3aKOH
Jxoyns-Jlenna.

8. Enmuas mpupona 2eKTpruecKoro ¥ MarHUTHOTo noJst. [lone nemxyrmerocs 3apsna.
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[IpuHIMn cynepno3uiiuu MarHuTHBIX 1osiei. 3akoH buo-Casapa.

9. TloTok M HUPKYJSAIMS BEKTOpa MHAYKIIMK MarHUTHOTO ToJisi. Teopema ["aycca u teo-
peMa o LMPKYJISALHH.

10. Cwa Jlopenma. Cuna Ammepa.

11. 3akon snexrpoMarHutHoM mHAykuuu Papanes. [Ipasuno Jlenuna. BuxpeBoe smek-
TPUYECKOE MOJIE.

12. SIBnenue camMoMHIYKIUH. MHIYKTUBHOCTb. DHEPrus KOHTypa C TOKOM. DHEpPrus
MAarHUTHOTO TIOJIS.

13. KonebarenbHblii KOHTYp. CBOOOAHBIE TAPMOHHMUYECKHE U 3aTyXalolIHe JJIEeKTpHYe-
CKHe KoJieOaHus. DHEeprusi KoJacoaHuil.

14. BolHyXIeHHBIE 3JEKTpUUYecKue KoseOaHus. BekTopHas auarpamMma HampsKeHHM.
Pe3onanc Toka.

15. Tlepemennblit Tok. UHIYKTUBHOE U €MKOCTHOE COMPOTHBICHHE. MOIITHOCTH B €U
MEPEMEHHOT0 TOKa. J[eMCTBYIOIINE 3HAUCHUS TOKA U HAITPSYKEHHUS.

16. Dnekrpuueckoe moine B BemiecTBe. [lomspusanus nusnekTpuka. Bektop snekrpude-
CKOTO cMeleHus. JludnexTpudeckast IpOHUIIAEMOCTD BEIIeCTBA.

17. MaruauTtHoe nonie B BemlectBe. HamarundeHHocTs. HanpsbkeHHOCTh MAarHUTHOTO TIO-
7. MarauTHasi IpOHUIIAEMOCTh BelecTBa. DeppoMarHeTHKH.

18. Cucrema ypaBHeHuit MakcBemia kak 00001eHIEe pa3pO3HEHHBIX SIBICHUN JIIEKTPH-
YeCTBa U MarHeTusma. MarepuaibHble YpaBHEHUS.

19. CsaoiictBa ypaBHeHuii MakcBemna. [Ipeackazanue cyliecTBOBaHUS SJIEKTPOMArHHUT-
HBIX BOJIH.

20. DnexTpoMarHuTHbIE BOJIHBL. BonHOBoe ypaBHeHue. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH.

21. Tlnockas SIEKTPOMArHUTHasl BOJIHA M €€ OCHOBHBIC XapaKTePUCTHKU. JHEPTHUS U UM-
MYJIBC SJIEKTPOMArHUTHOM BOJTHEI.

22. EcTecTBEHHBIH M MONSPU30BaHHBIN cBeT. CTeNeHb MONIAPU3ALUU JTUHEHHO MONApHU-
30BaHHOTO CBETA. 3akKOoH Maitoca.

23. Tlonspuzamus Ipu OTPAKECHUH U MPEIOMIICHUU CBETa Ha TPAHHIIE pa3fiena TUdJICK-
TpUKOB. YToJ bprocrepa. J[BoliHOE mydenpesioMIICHHE.
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24. Cnoco0sl nosisspusaluu ectectBeHHoro csera. IIpusma Hukosns. Bpamenue miocko-
CTH MOJISIPU3ALIMHU CBETA MPH MPOXOKACHUH Yepe3 ONTHYECKU aKTHBHYIO CPEJy.

25. Illkana snekTpoMarHUTHBIX BOJH. OcOOEHHOCTH onTHYeckoro auana3oHa. Ilokasa-
TEJb MIPETIOMIICHHSI CPEIbI.

26. Korepentnsle BonHbl. HTepdepeHus cBeTOBBIX BOJIH. Cl10)KeHHEe MHTEHCUBHOCTEH
B CJIy4ae HEKOT€PEHTHBIX M KOT€PEHTHBIX KOJIECOaHHIA.

27. OnTtuueckas pazHOCTh xo/a. CBsA3b ONTHYECKOW pa3HOCTH X0Jia IBYX BOJIH C pa3Ho-
CTBIO (pa3 MeX Ty HUMH. Y CIIOBHSI MAKCHMyMa i MUHUMYMa.

28. Cxema IOnra s nHaOmronenus untepdepeHiuy. BpemeHHas U npocTpaHCTBEHHas
KOT€pPEHTHOCTb.

29. Unrepdepenuus B ToHKUX MieHkax. HaOmronenue konen HproToHa B OTpa)kKeHHOM U
MPOXOJSIIIIEM CBETE.

30. SBnenue mudpakuuu. Audpakuus Openens u Opaynrodepa. [Ipunuun [toiirenca-
®penens.

31. udpakuus Openens Ha kpyrioMm orBepcTuu. 3oHbl Openens. ['padudecknii meron
CIIO’KEHUS aMIUTATY/I.

32. Tudpakuus Ppaynrodepa Ha y3koi mpsmonuHenHoi menu. udpaxuuonnas pe-
IIeTKa KaK COBOKYITHOCTh KOHEYHOTO YHCIIA IIeJIei.

Hepeqem, BOIIPOCOB K 3K3aM€EHYy:

4 cemecTp

1. TemnnoBoe uznydenue Tena. 3akoH Credana-bonbumMana. 3akoH cmeunienus Buma.
I'mnoresa I1nanka.

2. ®oroapdexr. 3akonsl CToneroBa. Popmyna DUHIITEHHA.

3. ®otonsl. [laBierne cBera. KopIycKyIsspHO-BOJIHOBOM JTyalTu3M CBETa.

4. Paccesnue poToHa Ha cBOOOJHOM 3M1eKkTpoHe. Popmyna KommnToHa.

5. BomnoBsie cBoiicTBa yactuil. JlymHa BoiHBI Ae bpoitis. DkcrnepuMeHTalbHbIE TTO-
TBEPKJICHUS TUIIOTE3BI 1e bpoiis.

6. [puanun neompenenenHoctr. CooTHomeHWe HeonpeaeneHHocTed [elizenOepra.
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OcoOeHHOCTH Tpolecca U3MEPEHHUs B KBAHTOBOIM MEXaHUKE.

7. ®usuveckoe UCTOJIKOBaHUE BOJH ne bpoiins. BomHoBas (yHKIUS U €€ CBOHCTBA.
[110THOCTH BEpOSITHOCTH OOHAPYKEHUS YaCTULIBI.

8. OcHoBHas 3aJja4a KBaHTOBOW MeXaHWKU. HectanmoHapHoe U CTallMOHApHOE ypaBHE-
nue [Ipénunrepa.

9. Yacrtuma B 0JHOMEPHOH OSCKOHEYHOH MPsIMOYTOJbHON MOTEHIUANBHON siMe. KBaH-
ToBaHue 3Hepruu. CoocTBeHHbIE (PYHKIIMU COCTOSHHSI YaCTUIBI.

10. IIpoxokaeHUE YaCTHIIBI Yepe3 MOTCHIIMANbHBIN O0aphep. TyHHENbHBIN P (heKT.

11. KBaHTOBBII rapMOHUYECKUI OCHUILIISATOP.

12. TInanerapHas mozenb atoma. [locrymarer bopa. KBantoBanue 3Heprum BOJOPOIO-
MO1I00HON CHUCTEMBI.

13. N3nydyenue Bomopoaomnofo0HbIX cucTeM. CIeKTpajlbHbBIE CEpHH aToMa BOAOPOA.
O6o006menHas popmyna baasmepa.

14. CnexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3iH.

15. VpaBuenue Illpeaunrepa s aroma Bojgopoja. KBaHTOBaHHME MOMEHTa UMITYJIbCA.
[IpaBuia otOopa.

16. Cnun snextpoHa. KBaHTOBBIE UMCiIa, ONMMCHIBAIOIINE COCTOSIHUE 3JIEKTPOHA B aTOME.
KpatHocTs BBIpOKAEHUS DHEPreTHYecKnX ypoBHEW. [Ipunnum [aynn.

17. IlpuHIMI TOXAECTBEHHOCTH OJUHAKOBBIX yacTHULl. bo3oHbl M ¢depmuonsl. KBanTo-
BbI€ PACTIPEICICHUS.

18. CBoGoaHble 351eKTpOHBI B MeTaiie. DHeprust depmu. 30HHAs TEOPUS TBEPABIX TeEIL.

19. DreKTpONpPOBOIHOCTH METAIIOB U TIOTYIPOBOTHUKOB. CBEPXITPOBOIUMOCTb.

20. SIBnenue paanoakTUBHOCTH. OCHOBHOW 3aKOH paJHOaKTUBHOTrO pacrazaa. I[locrosH-
Had pacnazga. [lepuon nomypacnana.

21. CoctaB U XapaKTepUCTUKU aTOMHOTO sjpa. KanenbHast Monens. Pasmep u cnuH si1-
pa.

22. Macca u 3Heprusi CBsi3M aTOMHOTO ]pa. 3aBUCUMOCTb Y/EIbHOM SHEPrHsi CBA3H OT
MaccoBoro yucia. O0onodyeyHas MoJeNb Jpa.

23. SnepHble peakuuu. DHeprus peakuuu. Peakuuu nenenus 1 cuHTE3a sjep.
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24, Pa,Z[I/IOElKTI/IBHBIC PAObL. OCHOBHBIE 3aKOHOMECPHOCTHU OL-U3JIYUCHUA SAOCP. HJ’II/IHa CBO-

0ostHOTO TIpo0era o.-4acTHII.

25. Tpu Buga B-pacnana. DHepreTuueckuii criektp -yactui. Heiitpuno.

26. Ocobennoctu y-u3iydenus sep. [IpoxoxkaeHue y-KBaHTOB Yepe3 BELIECTBO.
27. Knaccudukarys sneMeHTapHbIX 4acTull. JlenToHsl. JIenToHHBIH 3apsi.

28. Anponsl. bapronnsiii 3apsa. KBapkoBast Mosienb apOHOB.

YMmers

— TpUMEHATh (U3NYECKHE 3aKOHBI U (HU3H-
KO-MaTeMaTUYEeCKU amnmapar sl peIIeHus
THUIIOBBIX M HECTAHIAPTHBIX 33/1a4d 110 OCHOB-
HBIM pazjiesiaM (HU3UKH,

— TIPUMEHATh (U3NYECKHE 3aKOHBl B IPO-
(beccnoHaIbHON JEeSTETBbHOCTH, MCIIOIb30BaTh
UX Ha MEXIUCIUIUTHHAPHOM YPOBHE;

— TIPHUMEHATh COBpPEMEHHOe (U3NYecKoe
o0opynoBaHue U MpUOOpPHl TpPH PpEHICHUU
NPaKTUYECKHX 33134,

— HCIOJb30BaTh OCHOBHBIE MpPHUEMBI 0O0pa-
OOTKM SKCTIEPHUMEHTABHBIX TaHHBIX;

— HCIOJb30BaTh CIOXHBIE (U3NYECKHE MO-
Jed ISl ONMCAaHUSl peabHBIX IPOLECCOB,
BBIOMPATh METOJIBI X UCCIICAOBAHUS

Ilpumepnulii nepeuens npaKmuuecKux 3a0anuii 011 3auema
2 cemecmp

1.

- _ 2 c -
JIBukeHre MaTepUaaIbHOM TOUKH 33/1aHO YPaBHEHHEM r(t) =(A+Bt9)i+Ct] , e A=10 m,

) ) _ _
B=-5wm/c , C=10 m/c. Haiitu nnst MomeHTa BpemeHu t=1 ¢ v(D), a(t) , BBIYUCITUTH MOJTYJIb

[ [
CKOpPOCTH ‘ , MOOYJIb YCKOPCHU , TAHTCHIIMAJIbHOC YCKOPCHUC a, , HOPMAJIbHOC YCKOpPEC-

Hie .

Koneco Bpamaercs ¢ yactoron n=5c™. IMox neiicTBHEM CHI TPEHUSI OHO OCTAaHOBUJIOCH Ye-
pe3 At=Lwun Qnpenennts yrmoBoe yckopenne ¢ u uncio N 060poToB, KOTOpOE ceTaeT
KOJIECO 3a 3TO BpEMSL.

Bpycok Maccoii 2 KI' CKOJIB3UT IO TOPU30HTAIBHON TOBEPXHOCTHU IO ACHCTBUEM Ipy3a
Maccoi 0,5 Kr, IPUKPEIUIEHHOT0 K KOHILY HEPACTsKUMOW HUTH, IEPEKUHYTOM uepe3 Hemo-
IBWKHBINA 6510K. Koadduuuent tpenus 6pycka o nosepxnocts 0,1. Haiitu yckopenue nsu-
YKEHUS TeJla U CUJTy HaTsDKeHUs HUTU. Maccamu 0710Ka M HUTH, a TaK)Ke TPEHUEM B OJI0Ke
npeHedpeys.

OnpeneauTb MOMEHT HHEPIIUH TOHKOTO OJHOPOHOTO CTEPKHS IuHHOM |= 30 cm 1 mac-
coii M= 100 r OTHOCUTEIBHO OCH, NEPIEHIUKYIIIPHON CTEPIKHIO U IIPOXOASAIIEH Yepe3 TOU-
KY, OTCTOSIIYIO OT KOHIIa CTEPKHA Ha 1/3 ero JIuHbI.

Hlapuk maccoit m= 100 r ynan ¢ BeICOTBI h=2,5 M Ha TOPH30HTAIBHYIO TUIUTY, Macca KOTO-
poii MHOTO O0JIbIIIE MacChl IIapuKa, 1 OTCKOYUI OT Hee BBepX. Cunrtas ynap adbCoIOTHO
YIIPYTHUM, ONIPEAEIUTDH UMITYJIBC P, OITYYEHHBIN TUIUTOM.
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10.

11.

BepTrkanbHO pacmoa0KEHHbIH OIHOPOIHBIN CTep:KeHb Macchl M = 1 kT u auunbl | = 1 M
MO>KET BpalllaThCsl BOKPYT CBOEIO BEPXHETO KOHLA. B HMKHUI KOHEI] CTepKHS onaa, 3a-
CTpSB, TOPU3OHTAIILHO JIETEBIIAs MyJig Macchl M = 10 1, B pe3yJibTaTe Yero CTepKeHb OT-
KJIoOHWICA Ha yroia o = 15. Cuurast m<<M, HaliTu CKOPOCTb JIETEBIIECH MTyIN

Onpenenutsd cpeiHee 3HAYCHHE MOJIHOM KHHETHUECKOM SHEPTUU OJHOM MOJIEKYJIbI Teusl,
KHCJIOpOJIa U BOASHOTO napa npu temneparype T=400K.

Bogopon maccoit m=100 r 6bu1 H300apHO HArpeT TakK, 4YTO 0OBEM €ro yBenuyuics B N=3
pasa, 3aTeM BOJOPOJ ObLII H30XOPHO OXJIAXK/CH TaK, YTO €r0 JaBJICHHUE YMEHBIIUIOCH B N=3
pasa. Haiitu usmenenre A S sHTpONHY B X0/I€ YKa3aHHBIX IIPOLIECCOB.

Kaxkas pabota A coBepiiaeTcsi Ipu U30TEPMUUECKOM PACIIUPEHUH BOJIOPOIa MACCO M=5
r, B3siToro npu temmeparype T=290 K, ecniu o0bem raza yBenuuuBaeTcs B Tpu pasza?

A3OT HarpeBaJICs P MOCTOSTHHOM JIaBJIeHUU. EMy ObUTO cOOOIIIEHO KOIMYECTBO TEILUIOTHI
Q =21 x/Ix. Onpenenuts padboTy A, KOTOPYIO COBEPILII IIPU ITOM ra3, 1 uzmMeHenue 4U
€ro BHYTPEHHEW SHEPTUH.

WneanbHas TemoBas MaimurHa padoTaet no mukiny KapHo. TemnepaTypa TemiootaaTduka
T1=500 K, remniepatypa Teronpuemanka To= 250 K. Onpenenuts Tepmudeckuii KIT 1
LIUKJIa, a TaKKe paboTy A1 pabodero BeliecTBa Mpu U30TEPMUUYECKOM PaCIIUPEHUH, €CIIN
MIPY U30TEPMHUUECKOM CXKaTUU coBeplieHa padbota Ay = 70 [Ix

3 cemecmp

1.

2.

OnpenenuTs HAIPSHXKEHHOCTD HJIEKTPOCTATUUECKOTO 1MoJisl E B ieHTpe KBajpara co CTOpo-
HOM a, eclii B TPEX BepLIMHAX KBaJpaTa HaxOoJIATCS OJUHAKOBBIE TOUEUHbIE 3apsibl (
ToHKast HUTh COTHYTa B IIOJYyOKPY’KHOCTb U 3apsKEHa TaK, YTO JIEKTPUUECKUM 3aps]l paB-
HOMEPHO pacHpe/ieieH o ee AnuHe. KakoB paguyc 3Toi MoyoKpy>KHOCTH, €CJIH U3BECTHO,
YTO B LIEHTPE €€ KPUBU3HBI HanpsbkeHHocTh o 10 kB/M, a morenmuan 630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conpotuneauss R1=10 Om, R2=20 Om u R=5,0 Om. BHyT-
PEHHUE CONPOTHUBIICHHSI ICTOYHUKOB IpeHeOpekumo Mainbl. Onpenenure: 1) 3HaueHue u
HaIpaBJIEHUE TOKa Yepe3 CONpOTUBIeHHE R; 2) TEMI0BYI0 MOIIHOCTD, KOTOpas BbIJIEISETCS
Ha conpoTusieHnu R.?
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R;
&2
— P
| —
1

I

R
4. KakuM JIOIKHO OBITH COMPOTHUBIICHUE R 3neKkTprdecko 1emnu, n300paxeHHOW Ha PUCYHKE,
4TOOBI TOK, TEKYIIH 110 Hemy Obu1 paBeH [=0,5 A, eciiu C=5 mx®, U=200 B, yactora ne-
pemenHoro Toka v=100 I'n?

C R

| | I |
L] L |

— @ |1 &/

5. Toxk [=100A Teuet no TOHKOMY ITPOBOJHHUKY, H30THYTOMY TaK, KaK [TOKa3aHO HA PUCYHKE.
Haiitu unnykuuio B MarautHOro nosis B Touke O KOHTYpa, €CIIH paguyc H30THYTOW 4acTu
nposoanuka R=0,1 M, a cropona kBagpara a=0,2 m

a

6. Ilo 1ByM nmapajuienbHBIM NPSIMBIM TPOBOAAM JUTMHOMW | = 1 M Ka)KAbIi TEKYT OIMHAKOBBIC
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10.

11.

12.

13.

toku. Paccrostaue d Mexy mpoBogamu paBHO 1 cM. ToKH B3aUMOAEHCTBYIOT ¢ cuiioi F =1
MH. Haiitu cuny Toka | B mpoBogax

Karymika cocrout u3 N = 75 BUTKOB U uMmeeT conpotuBieHre R=9 OMm. MarHuTHbIN TOTOK
gepe3 ee mornepeyHoe ceueHne Mensiercs no 3akony @ =kt , rae k= 1,2 mB6/c. Onpenenu-
T€: a) 3.1.C. MHAYKIHHU, BO3HUKAIOLIYIO B TOM KOHTYp€; 0) CHIIy MHIYKIIMOHHOI'O TOKA; B)
3apsijl, KOTOPbII MPOTEUET 110 KOHTYPY 3a MEpPBbIE 9 ¢ U3MEHEHUS MOJsl.

OnexTpoH, yckopeHHbIN HanpspkenrueM U=200 B, BieTaeT B 0THOPOJIHOE MArHUTHOE IIOJIE C
nnaykuuein B=0,7-10-4 Tn nepnienAuKyaspHO CUIIOBBIM JuHUAM. Haiitu paanyc okpysxHo-
CTH, 10 KOTOPOH JBHMKETCS 3JIEKTPOH B MArHUTHOM I10JI€ U IIEPUOJ] €0 BPAILCHHUS.
WNunykrusHocts L karymku (6e3 cepaeunuka) pasHa 0,1 mI'H. [1pu kaxoii cuie Toxka |
sneprust W marauTHoro noJjist pasaa 100 mx/[x

PaccrositHne Mex 1y IByMsl KOT€pEHTHBIMU HCcTOUYHUKaMu cBeTa(A=0,5 Mkm) paBro d=0, 1
MM. PaccTosinue Mexny HHTep(hEepEeHIIMOHHBIMU TOJIOCAMU Ha SKpaHe B CPEAHEN 4acTH UH-
TepdepeHIIMOHHOM KapTuHbBI paBHO AXx=1,0 cM. OTipeIeTuTh PacCCTOSHUE OT UCTOUYHUKOB JI0
JKpaHa

[ImockoBbIyKIIast JINH3a BIMYKJION CTOPOHOM JIEKUT Ha CTEKJITHHOM IUTacTUHKE. B oTpa-
KEHHOM CBeTe ¢ JIMHOHN BOJHBI A = 0,6 MKM HabmoaeTcs HHTepEpEeHIIMOHHAs KapTHHA.
Cuwuras, yTo paanycbl HHTEP(EPEHIIMOHHBIX KOJIEI I MHOTO MEHbILIE Pauyca KPUBU3HBI
muH3bl R=1,2 M, onipesienure: a) TOJNIMHY €105 BO3/AyXa TaM, I7ie BUTHO IEPBOE CBETIIOE
koJe1lo HetoToHa, 6) paauyc nmepBoro Kojblia

Mexny 1ByMs IUIOCKONIApaUIEIbHBIMU CTEKISTHHBIMU TUIACTUHKAMH MOJIOKUIIN OYEHb TOH-
KYIO ITPOBOJIOYKY, PACIIOIOKEHHYIO MapaljiesIbHO JIMHUU CONMTPUKOCHOBEHHUS TUTACTUHOK U
HaxOoJsIIYI0CA Ha paccTosiHUU L=75 MM OT Hee. B oTpakeHHOM CBeTe C IJIMHON BOJIHBI
A=0,5 MKM Ha BepXHeH IJIaCTUHKE BUIHBI HHTEPPEPEHLIMOHHbIE MOJ0Ckl. OnpenenuTe
JMaMeTp MONEPEUYHOT0 CEUEHUS IIPOBOJIOUKH, €CIIM HA MPOTsHKEHUH a = 30 MM HaCUUTBIBA-
ercss m = 16 CBETIBIX MOJIOC

Ha miens mmpunoii a = 0,05 MM nazaeT HOpMaJIbHO MOHOXPOMATUYECKUI CBET € JUIMHON
BOJIHBI A = 0,6 MkM. OnipeienuTh yroi ¢ MeXAy NepBOHAYaIbHBIM HAIIPaBJICHUEM ITyYKa
CBETa M HaIlpaBJICHHEM Ha YETBEPTYIO TEMHYIO TU(PAKIHOHHYIO MTOJIOCY
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14.

15.

16.

JudpakimonHas pelieTka ycTaHoB/IeHa Ha paccTossHuu 80 cM oT 3kpaHa. Ha pemerky na-
JTaeT MOHOXPOMAaTUYECKHM CBET ¢ 1rMHOM BoiHbI 0,65 MxkM. Ha 3kpaHe paccTosiHrEe MEeXAY
MaKCUMyMaMH IIEPBOT0 ¥ BTOPOTro nopsiaka paBHoO 5,2 cM. CKOJIBKO BCEIr0 MaKCUMYMOB 00-
pasyer 3Ta nudpakuroHHas pererka?

Kakyto TpyOKky ¢ pactBopom caxapa (C- ) HeoOX0AMMO TOCTaBUTh MEXKAY JIBYMsI CKpEIlleH-
HBIMHU TOJISIPU3aTOPaMU, YTOObI HHTEHCUBHOCTb CBETA, BBILIEAIIETO U3 BTOPOT0 MOJspU3a-
TOpa OKa3ajach B 3 pa3a MEHbLIE MHTEHCUBHOCTH €CTECTBEHHOIO CBETA, M1aJAIOLETO HA
nepBbId nossipu3atop? CuuTarh, 4TO yACIBHOE BpalleHHe pacTBopa paBHO 6,23 rpan/(%
‘M), TpyOxka nornomiaer 15% npoxopsiiero uepes Hee CBETa, MOJISIPU3ATOPHI IPO3PAUHBI
Onpenenutpb, BO CKOJIBKO pa3 YMEHBIIUTCS HUHTEHCUBHOCTh CBETA, IPOLIE/ILIETO Yepe3 1Ba
IIOJIAPU3aTOPA, PACIIOJIOKEHHBIE TAK, YTO YIOJl MEKY UX IJIaBHBIM IUIOCKOCTAMU o = 60°, a
B KQJKJIOM U3 NOJISIpU3aTOPOB TepsieTcsi 8% MHTEHCUBHOCTH MAJAIOIIET0 Ha HETO CBETa

Bnanets

— IPaKTHYECKUMH HaBBIKAMU HCIIOJIb30Ba-
HUS 3JIEMEHTOB (DU3MYECKOTO IKCTIEPUMEHTA H
peteHns (pU3NYEeCKHX 3a/1a4 Ha IPYTUX Jnc-
UTUTHHAX

— HaBBIKAMH U METOJIMKaMHU 0000IIEHHS pe-
3yJIbTAaTOB PELIeHUs 3ajiay, SKCIIEPUMEHTaIb-
HOM JIeSITeIIbHOCTH,

— MeToJaMM paboThl HA OCHOBHBIX (pU3NYe-
CKUX Ipubopax;

— METOJaMH YKCIIEPUMEHTAIBHOTO HCCIIE0-
BaHUs B (pu3MKe (MIaHUPOBaHUE, TOCTAHOBKA
U 00paboTKa SKCIIEPUMEHTA);

—  BO3MOKHOCTBIO MEKIUCIUTUTMHAPHOTO
NPUMEHEHHS 3aKOHOB (DM3UKH;

— cmocobaMu COBEPILIEHCTBOBAHUS Mpodec-
CHOHQJIBHBIX 3HAaHUM M YMEHMH IIyTeM Hc-
MOJIb30BaHUSI BO3MOYKHOCTEH HWH(OPMAIMOH-

OCHOBHBIMU OLIEHOYHBIMH CPEJICTBAMHU TUIAHUPYEMBIX PE3YJIbTATOB 00YUYEHUS TaHHOTO pasJie-
JIa CTyXart JJabopaTopHbIe PadOTHI M HHIUBUIYAJIbHBIE 3a/IaHUS KaXKJOTO CEMECTpa.

[Ipu npoBeneHnr TPOMEKYTOUHOM aTTECTAIIMU MIPETOAaBaTeNlb UMEET MPaBo 3a7aBaTh JOMO-
HUTETBHBIE BOTIPOCHI CO CCHUTKOW Ha OTYETHI MO JJabopaTopHbIM padotam u NJ13.

Ilpumepnulii nepeuens 60npocos u 3a0anuil o 1a00PamMoOPHLIM padomam

2 cemecmp
Ne 1 «IIpumeHEeHNE 3aKOHOB COXPAHESHUS JJISl ONIPEICIICHHS] CKOPOCTH TIOJIETa YT

1.

[IpuBeauTe npuMepsl CUl, JAIOIIMX pa3HblE BUIbI MOTEHIMAIBHON sHepruu. Kakue u3 HUX
MPUCYTCTBYIOT B JaHHON pabore? M300pa3uTe cxeMy 3KCIEpUMEHTAIbHON YCTaHOBKU U
YKQ)XUTE Ha HEW CUJIbI, JEHCTBYIOLIME HAa BCE TEJIA, BXOAAILIUE B CUCTEMY, B Ka)KJbli MO-
MEHT BPEMEHHU.

Kakue BenmuuMHBI MMENNM KHHETHYECKass M NOTEHLUUANbHAs DSHEPrUsl CHCTEMBI «IIy-
JS+MasATHUK» B pa3nyHble MOMEHTHI onbiTa? IlpeacraBbre cxeMy M3MEHEHUs KUHEeTHYe-
CKOH M MOTEHIIMAJIBbHONW YHEPTUU CUCTEMBI.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

HOM CpeJibl.

JIns KakuX MOMEHTOB BPEMEHH B JJAHHOM 3KCIIEPUMEHTE MOXHO MPUMEHATh 3aKOH COXpa-
HEHUSl MEXAaHUYECKOM SHEPTuy, a JUIsd KaKuX Helb3s U nouemy? Cxema.

JIns KakuX MOMEHTOB BPEMEHH B JJAHHOM 3KCIIEPUMEHTE MOXHO MPUMEHATh 3aKOH COXpa-
HEHUs UMIIYyJbCa, a AJI KaKUX Henb3s U noyemy? Cxema

Hcnione3ys 3aKOHBI COXpAaHEHUs NOIyduTe GopMyIy AJis pacuyeTa CKOpPOCTH MOJIeTa ITyJu B
JaHHOM pabore.

Kak nponsBoauTcs 00paboTKa KCIIEPUMEHTAIBHBIX JaHHBIX B JTaHHOH padote. Kak ompe-
JeNsieTCS TOBEPUTEIbHBIN MHTEPBAJ CKOPOCTH M CPEIHSISI KBaJpaThdyecKas MOTPEIIHOCTb
OTKJIOHCHUS MasiTHUKA?

Ne 4 «Hccnenosanue BpalaTCJIbHOI'0 ABUKCHUS TBEPAOTO TCJIa BOKPYT HeHO,HBH)KHOﬁ oCcHu»

1.

KaxoB xapakTep 3aBUCMMOCTH MOMEHTA MHEPLUHU OT PACCTOSHHUSA, HA KOTOPOM HAXOIUTCS
TeNo oT ocu BpamieHusa? B nanHoii padote. [loctpoiite rpaduk 310 3aBUCUMOCTH.

Kak skcnepMeHTalIbHO ONpeensieTcss MOMEHT MHEPLMHU Tela B JaHHOW Ja0opaTopHOH pa-
6ote?

Kakue 3akoHbI COXpaHEHMsI NPUMEHSIOTCS A BbIBoJa pacdeTHhIX (opmyn? Ilomydnte
(dbopMyiy 1715 pacdeTa MOMEHTA HHEPIIMH MasiTHUKA.

KaxoBa 3aBUCHMMOCTB YIJIOBOTO YCKOPEHHS Tejla OT MOMEHTA IPUIIOKEHHBIX K HEMY CHJI U
MoMmeHTa nHepuuu tena? [locrpoiite rpaduk 1aHHON 3aBUCUMOCTH

Kak Ha mastHuke OGepOeka MOTYT OBITh OINpENENeHbl YIJIOBOE YCKOPEHUE, MOMEHT Jei-
CTBYIOILIMX CHJI U MOMEHT UHEPLUU?

Kak B naHHO# paboTe pacCUUTHIBACTCS MOTPELUIHOCTH ONPEAeICHIsI MOMEHTa HHEPIIUH Tela
OTHOCHTEJIBHO IIPOU3BOJIBHON OCH BPAILICHUS?

[MponemoHcTpUpY#iTE BO3SMOKHOCTH IpuMeHeHus cpeapl Microsoft Excel (wmu mpyroi cpe-
JIbl) 17151 0OpaOOTKHU SKCIEPUMEHTAIbHBIX JaHHBIX.

Ne 5 «Omnpenenenune xapakTepUCTHK 3aTyXaloLUX KojaeOaHui (pU3n4ecKoro MasiTHUKa»

1.

[Toyemy kosebaHus MasiTHUKA B JJAHHOW paboTe OyAyT 3aTyXarolUMH, JaXe MPH BBIKIIO-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

wmn

o

z

~w

z

YEHHOM JJICKTPOMAarHure?

3anumuTe ypaBHEHUS 3aTyXAOMIMX U HE3aTYXArOIIUX KOJIeOaHUH, CPAaBHUTE HX.

Kak amrumnTy/a 3atyxaronmx KojeOaHui 3aBUCUT OT BPEMEHH U OT YHCIIa KOJIeOaHni?
KakoB (hu3udeckuii CMBICIT BETMYMH MPUMEHUTEIBHO K JTaHHOW padoTe: HauanbHas amMniu-
myoa Konebanull, HayanbHas ¢asa Koiebanull, Kpy2osds 4acmoma Koiebanutl, nepuoo Ko-
nebanull, Kod(phuyuenm 3amyxanus, epems peraKcayuu, 102apuhMuueckuil 0eKxpemerm
samyxanus, 0oopomuocms. Kak oHn MeHstoTces ¢ poctom U?

Kak MeHSI0TCS XapaKTepUCTHKHU 3aTyXAIOMUX KOJICOAHUH HAuanbHAs AMAIUMYOd Koieda-
HUL, HAYaIbHAs aza Koaebauuil, Kpyeosas 4acmoma Koaebaunuil, nepuoo Koaebauui, Ko-
apPuyuenm 3amyxanus, epems peraKcayuu, 102apuhmuueckuil OeKpemMeHm 3amyxanus,
006pomHocms €CIIM OIUH U3 IapaMeTpoB JaHHOro (usmyeckoro Mastauka: | , m, L, K
YBEJIUYUTCS (JIMOO YMEHBIIUTCS) IPU (PUKCUPOBAHHBIX 3HAYEHUSX OCTABIINXCS?

Jlnsg gero, B naHHOM padoTe, rpaduku cTPoAT B JorapupmMuyeckommaciitade?
[MponemMoHCTpUpPY#iTE BO3MOXKHOCTH IpUMeHeHus cpebl Microsoft Excel (wmu mpyroii cpe-
JIb1) 17151 OOpaOOTKHU IKCIEPUMEHTANIBHBIX JTaHHBIX.

11 «I/IsyquI/Ie CTaTUCTUYCCKUX 3aKOHOMepHOCTeﬁ>)

KakoBo pacnpenenenue npobu no sdeiikam Ha nocke ['anprona? Kakoe pacmpenenenue
aHaJIOrMYHO JaHHOMY B MKT?

KakoBo pacmpeneneHue 3JIeKTPOHOB 110 MOAYJIIO CKOPOCTH B JaHHOW padboTe? YUTo mpowmc-
XOJIUT MPHU U3MEHEHHUN HAMPSHKCHUS HaKaa?

Kakue crarucrndyeckue METO/IbI IPUMEHSIOTCS B TaHHOH pabore?

[IponemMoHCTpUpYiiTE BO3MOXKHOCTh TpuMeHeHust cpeapl Microsoft Excel (wnmm npyroi
cpenbl) Uit 00pabOTKH SKCIIEPHUMEHTAIBHBIX JAHHBIX.

14 «Onpenenenue nmokazarens aaunadaTsl MeToioM Kiiemana u Jlezopmay

1. OOmwscHHUTE X0/ HKCHIEPUMEHTA U pe3yJIbTaThl pacyera.
2. HazoBuTe mporeccsl, MPOUCXOISAIINE C Ta30M, B X0JIe SKCIIEpUMEHTa | U300pa3uTe uX
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

rpadguvecKu.

3anumuTe ypaBHEHUS IS BBIBOAA (POPMYIIBI TOKA3aTeNsl a{iadaThl.

4. TIpoaeMOHCTpHUpYHTE BO3MOXHOCTh IpuMeHeHHs cpeabl Microsoft Excel (wnmm apyroi
cpensl) it 00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.

5. Kak B nanHo#1 pab0Te MUHUMHU3HUPYETCS MOTPEITHOCTh SKCIIEPUMEHTAIBHBIX JAHHBIX ?

w

3 cemecTp
Ne 21 «MccnenoBanue 3MEKTPOCTATUYECKOTO MOJISI C TOMOIIBIO 30HAa)

UYro Takoe HampsHKEHHOCTb 3JeKTpuyeckoro nois? Kak rpaduuecku npeactaBuTh pacipe-
JIeTICHUE HAPSHKEHHOCTH B Pa3HBIX TOYKAX JIEKTPUYECKOTO MO B JaHHOU padoTe?

Yro Takoe moTeHUMal 3ekTpocTtaTuueckoro nois? Kak rpaduyecku npeactaBuTh pacmpe-
JIeTICHUE TOTEHIIMAala B Pa3HbIX TOYKAX AJIEKTPHUECKOTO TOJIs B TaHHOH paboTe?

Yemy paBHa paboTa 1Mo MEepeMELICHUIO 3apsiia BAOIb SKBUIIOTEHIIMATLHON MOBEPXHOCTH U
10 3aMKHYTOMY KOHTYpPY, OTPaHUYE€HHOMY Y4aCTKaMH CHJIOBBIX U SKBUIIOTEHIIMAIBHBIX JH-
Huil? Beraucnure paboTy 10 nepeMeneH IO 3apsaa Mo 3aJaHHOH TpaeKTOpuH.

Kak wu3MeHHTCS KapTHMHA CHUJIOBBIX M JKBUIIOTEHIMAJIBHBIX JIMHUA TPU YBEIUYEHUU
(YMeHbILIEHUH) HANIPSDKEHHOCTH MEXy JIEKTpoIaMu?

Neo 24 «Pach/IpeHHe npeaciia uIBMEPCHUA aMIICpMeTpa IMOCTOAHHOTO TOKa»

KakoB npuHIMI NEHCTBUS 3JEKTPOU3MEPHUTEIBHBIX NMPHOOPOB MarHUTOIIEKTPHUECKOTO U
AJIEKTPOMAarHUTHOTO TUIIA, IPUMEHSIEMBI B JTaHHOU padoTe?

Uro Ha3bIBalOT TOKOM IIOJIHOTO OTKJIOHEHUS U HANPSHKEHUEM IOJHOTO OTKJIOHEHHS JJIEK-
TPOU3MEPUTENIBHOTO Mpudopa?

Kakum 00pa3oM BKJIIOYAIOT aMIIEPMETP U BOJBTMETP B DJIEKTPUUYECKYIO LIeNb Ui U3Mepe-
HUs Toka U HampspkeHusi? IIpogemMoHCTpupyiliTe HaBBIKM BKIIIOYEHHS! 3TUX NPUOOPOB B
ANEKTPUYECKYIO LIETIb.

Urto Takoe myHt? JIjis 4ero u Kak oH ucnosb3yetcs? [IpoaeMoHCTpUpyiTe NCIIOIh30BAHNE
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

HIyHTA.

UYro Takoe mob6aBouHoe comportuBieHue? s dero m kak oHo ucnoin3yercs? IIpompemon-
CTPHUpPYITE HCIIOIB30BaHNE JOOABOYHOTO CONMPOTHBIICHUSI.

[MponemMoHCTpUpPY#HTE BO3MOXKHOCT TIpUMeHeHHus cpeabl Microsoft Excel (wmu mpyroii cpe-
JIbI) UL OOpaOOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX.

Kak B 1anHO# pab0oTe MUHUMHU3HUPYETCS MOTPEITHOCTD SKCIIEPUMEHTAIBHBIX JaHHBIX ?

Ne 28 «Omnpenenenrie UHIYKTUBHOCTU KATYIIKA W MAarHUTHOW MPOHMIIAEMOCTUH (eppo-

Mar"auTHOI'O TCJIa»

Kakune npu0opsl NpUMEHSUIMCH B JAHHOW pa0OTe JUIS ONpeieNus NapaMeTPOB IIOCTOSIHHOTO
U IEPEMEHHOTr0 TOKa?

Ionmyuure Gopmyny /Ui pacdera MOJHOIO CONPOTHUBIICHMS IIETIH MEPEMEHHOTO TOKa, MC-
MOJI3YEMOM B TaHHOU paboTe (MM MpeCTaBICHHON MperogaBaTesiem).

Kak ompenensnach MHIYKTHBHOCTb KaTyIIKM B JaHHON pabore? Kakum emie criocobom
MOJKHO OTIPENIEIUTh HHYKTUBHOCTH?

[TpoaeMoHCTpUpyiTE BO3MOXKHOCTE puMeHeHust cpeabl Microsoft Excel (wmu npyroit cpe-
Ib1) 17151 0OpaOOTKHU SKCIEPUMEHTAIbHbBIX JaHHBIX.

Ne 32 «Omnpenenenue paanyca KpUBU3HBI JIMH3BI U MTOJIOCHI IPOMYCKAaHUS CBETO(PUIBTPA

C IOMOIIIBIO Kojel HeroToHa»

el N =

Kak o0wsicHsiercs nosiBnenue xosner, Herorona?

[Tonyuure dhopMyIibl 1715 pacdyeTa painycoB TEMHBIX U CBETJIbIX Kosel HpioToHa.
[onmyuurte dhopmyiy A onpeaeseHus paanyca KpUBU3HBI JIMH3BI.

Kak B nanHoi#1 paboTe MUHUMH3UPYETCS MOIPEIIHOCTh SKCIEPUMEHTATbHBIX JTAaHHBIX ?

Ne 34 «Omnpenenenve IIMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK AUPPAKIIMOHHOMN pe-

IICTKHU»
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JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

1. KakoBbl napaMeTpbl ¥ XapaKTEepUCTUKH AU(PAKIIMOHHON PEeLIeTKH, IPUMEHIEMON B HKCIIe-
pumenTte?
2. Tlomyuute dopmyny Ui onpeAereHus AJUHBI CBETOBOW BOJIHBI IPU AU(PpPAKUUU HA IU-
(paKIMOHHOH pereTKe.
3. KakoBo npakTrueckoe npuMeHeHne Au(pakMOHHbIX PELIETOK?
4. Kak B 1aHHOI pab0oTe MUHUMHU3UPYETCS MOTPEIIHOCTD SKCIIEPUMEHTAIBHBIX JAHHbBIX?
Ne 35 «Onpenenenre KOHIEHTPALMU PAaCTBOPOB caxapa U MOCTOSHHOMN BPAILLECHUS»
1. Ha ocHoBe Kakoro siBJI€HMs ONpeaeNseTcs KOHIEHTpAlusl pacTBOpa caxapa B JaHHOM JKC-
nepumeHTe?
2. TlosicHUTE YyCTPOWCTBO M MPUHIIMIT ACWCTBUS PpU3Mbl Hukomst
3. TlosicHuTE yCTPOWCTBO M MPUHIIMIT ASUCTBUS MOITYTEHEBOIO CaXapuMeTpa
4. Kak B 1aHHOI pab0oTe MUHUMU3HPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIbHbBIX JaHHBIX?
4 cemecTp
Ne 36 «CHATHE BOIBTAMIEPHBIX XapaKTEPUCTUK (POTOIIEMEHTA U ONPECIIEHUE €r0 YyB-
CTBUTEJIBHOCTH
1. Tlpoananu3upyiite nonydeHHsle B 1abopaTopHOi pabote BAX
2. Kax onpenensercs nocrossHHas [11aHka B JaHHOM dKCIIEpUMEHTE?
3. Kak B nanHoit paboTe MUHUMU3HUPYETCS MOTPELIHOCTD SKCIIEPUMEHTAIBHBIX JaHHBIX ?
4. Kak B 1aHHOI paboTe pacCUnTHIBAE€TCS MOTPEIIHOCTH OMpeIeeH sl MOCToAHHOM [1nanka?
5. TlpopemMoHCTpUpYIiTE BO3MOXKHOCTD prMeHeHus cpenbl Microsoft Excel (nwnmm npyroit cpe-
IIbl) 17151 0OpaOOTKHU SKCIEPUMEHTAIbHBIX TaHHBIX.
Ne 37 «MccnenoBanue n3ny4eHus: aOCOTIOTHO YEPHOTO TEJa
1. TlpoananusupyiiTe noxy4eHHbIe B JaOOPaTOPHON pabOTe 3aBUCUMOCTH.

42




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

2. Kaxk ompenensercs nocrosiHHas Ctedana-bonbpiiMana n nocrosiHHas BuHa B JaHHOM 3Kcrie-
pumenTte?

3. Kak B 1anHo# paboTe MUHMMU3UPYETCS OTPEIHOCTh IKCIIEPUMEHTAIBHBIX JTaHHbBIX?

4. Kak B maHHOW paboTe pacCYMTHIBACTCS MOTPEIIHOCTh OnpeseneHus nocrosuno Credana-
bonbimana u mocrosguuoil Buna?

5. TlpoaeMoHCTpUpYIiTE BO3MOXKHOCTD MprMeHeHus cpenbl Microsoft Excel (unm npyroit cpe-
JIbI) TSI OOPabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX

Ne 41 «HccnenoBanue BO30YKIEHUS aTOMOB raza»

1. OOmpsicHUTE NPUHLUN OIpe/eeHs] BO30YKIEHHBIX COCTOSIHUI aTOMOB ra3a B 3KCIIEpUMEH-
Te?

2. TlosicHuTe MPUHLHKI PaOOTHI YIEKTPOHHOH JIaMITbI

3. B kxakom nmamazoHe 3JIEKTPOMArHUTHBIX BOJH JIEKHUT W3ITy4eHHE BO30YXKIEHHBIX aTOMOB
[IapoB PTYTHU U NOYEMY?

4. Kak B JaHHOM 3KCHEPUMEHTE ONpeenseTcs 001acTh JIOKaIU3alUu JIEKTPOHa U KaK MoJy-
YEHHBIE IAHHBIE COTJIACYIOTCS C TEOPETUUECKUMH ITPEANIOCHIIIKAMU?

Ne 42 «Ompenenenue riaBHbIX KBAaHTOBBIX YMCENl BO30YKIEHHBIX COCTOSHUM aroma BO-

JI0pOAA»

1. TlosicHute ycTpoHWCTBO U MPUHLMUI pabOThl CIEKTPOCKOINA, UCIOIB3YEMOI0 B JaHHOU pabo-
TE

2. Tomyuute Gopmyiry asisi ONpeACTHHAS TIaBHBIX KBAHTOBBIX YHCEN BO30YKIACHHBIX COCTOSI-
HUI aToMa BOJIOPOJIa M JPYTUX BOJOPOIONOA0OHBIX aTOMOB

3. Uro HazpIBaeTCs TPalyHpOBOYHBIM Ipadukom?

4. TlpomeMoHCTpHpYHTE BO3MOXKHOCTh IpuMeHeHHs cpeabl Microsoft Excel (wmu mpyroii cpe-

JIb1) 17151 0OpaOOTKHU IKCIEPUMEHTAIbHBIX JTAHHBIX

No 51 No 1 «M3yueHne 3aKOHOMEPHOCTEN Ol-pacriaia
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[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

akrownE

Urto Takoe aKTUBHOCTh PaJOAKTHBHOTO JIEMEHTA, €€ BEIYUCIICHUE U SMHHUIIBI U3MEPEHUS.
B 4em coctout 3akoHn I'eiirepa - Hetrona?

Kak o1eHuTh 3HEPTHIO O - YACTHIIHI?

YcTpoiicTBo 1 mpuHLHKI paboThl cueTurka [ eitrepa-Mroepa.

[MponemMoHCTpUpY#iTE BO3MOXKHOCTH TIpUMeHeHus cpeabl Microsoft Excel (wmu mpyroii cpe-
JIbI) TSI 0OPaOOTKH SKCIIEPUMEHTAIBHBIX JTAHHBIX

Ne 53 «OmnpeneneHue MaKCUMAaIbHON SHEPTHH [-4acTUIl U UASHTU(DUKAIUSA paTuOaKTHB-

HBIX IIPETapaToB»

1.

w

Kakwue u3BecTHBI pa3zHOBHIHOCTH OeTa-pacnana? Kakas u3 HUX MCCIenyeTcsi B JaHHOM JKC-
nepuMeHTe?

B kakux nmuama3oHax HaXOISATCS TEPHOBI IOIypaciaa U YHEpTun O6era- pacraja mpupo/I-
HBIX PaJMOHYKINI0B?

KakoBbI OCHOBHBIE OCOOEHHOCTH B3aMMO/ICHCTBHS O€Ta-4acTHI] C BEIIECTBOM?
[TpoaeMoHCTpUpPYHTE BO3MOXKHOCTh TpUMeHeHust cpesl Microsoft Excel (wnu apyroii cpe-
J1b1) 17151 00paOOTKHU IKCHEPUMEHTAIbHBIX JAHHBIX
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[TpomexxyTouHasi aTtecTanus 1Mo AucHUIUIMHE «Du3KKa» BKIOYAET TEOPETUYESCKHE BO-
IIPOCHI, TIO3BOJIAIOIIME OLEHUTh YPOBEHb YCBOEHHUS OOYy4yarOUIMMHCS 3HaHWM, U MPAKTUYECKUE
3aJIaHUs, BBISBIISIONINE CTEIICHb CHOPMUPOBAHHOCTH YMEHHH U BIIAJICHHUH, TPOBOJUTCS B (hopMe
sk3amena (1 u 2 cemecTpshl) u B hopme 3aueta (3 cemectp).

DK3aMeH 1O JaHHOHW TUCHUIUIMHE TMPOBOJHUTCS B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
Owmietam, KaXXIIbIii U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUYECKUX BOMPOCA U OJHO MPAKTUIECKOE 3a-
JTAHHE.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA.

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicss 1EMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIUI1, BCECTOPOHHEE, CUCTEMAaTUYECKOe U ITyOOKOe 3HAHUE y4eo-
HOT'O MaTepualia, CBOOOIHO BBINOJIHSAET MPAKTHUECKUE 3alaHUs, CBOOOJIHO ONEpUPYET 3HAHMUS-
MU, YMEHUSIMU, IPUMEHSET UX B CUTYallUSAX MOBBIIICHHON CIIOKHOCTH.

— Ha OLEHKY «Xopomo» (4 6amra) — o0yJaroniuiicss TeMOHCTPUPYET CPEIHUN YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETCHIIUNA: OCHOBHBIC 3HAHUS, YMEHUSI OCBOEHBI, HO JIOMYCKAIOTCS He-
3HAYUTEIIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYJHEHHS MPH aHATUTUYECKUX ONEpaIHsiX, IePeHOCce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OLICHKY «YAO0BJIETBOPUTEILHOY» (3 Oaia) — 00yJaromuicss AeMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHIINI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI TOMyCKa-
IOTCSI OIIMOKH, TIPOSIBIISICTCS OTCYTCTBUE OTACIBHBIX 3HAHHI, YMEHHUH, HABBIKOB, 00YYaIOLIHICS
WCIBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHHS MPH OMEPUPOBAHUU 3HAHUSIMHU U YMEHUSIMU MPU UX
MEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OILICHKY «HeyI0BJIeTBOPUTEJIbHO» (2 6amia) — o0yJaromuiicss 1eMOHCTPUPYET 3Ha-
Husl He Oosee 20% TeopeTHyecKoro Marepuana, J10IMyCcKaeT CyIEeCTBEHHbIE OIIUOKH, HE MOXKET
NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MPOCTHIX 3a/1ay.

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

3ayer oOydaromryecs IMOJy4alOT B pe3yJbTaTe BBHIMOJIHEHUS BCEX BHUJIOB PadOT, TMpemy-
CMOTPEHHBIX B 3 ceMecTpe M3y4YeHHs] JaHHOW AUCUUIUIMHBL. B crmyuyae HeBbIIOMHEHUS! 00y4ato-
mmcest 20% - 30% ot obmiero yncia BUIOB padoT, MPEIyCMOTPEHHBIX B 3 ceMecTpe, 3a4eT Mpo-
BoaUTCA B (hopme cobeceJOBaHUS 10 BOMIPOCAM COTIIACHO MEPEYHIO BOMIPOCOB K 3aUeTy.

Ilokaszamenu u Kpumepuu oyeHUEAHUA 3aUema:

- Ha OLEHKY «3auTeHO» OOy4arouIuiicsi 1eMOHCTPUPYET YPOBEHb, HE HUXKE MOPOrOBOrO,
c(OPMHUPOBAHHOCTH KOMITETEHIIUH: B XOJ€ KOHTPOJBHBIX MEPOINPHUATUH MOTYT JOIYyCKaTbCs
OIIMOKH, MOXKET MPOSIBISITHCSI OTCYTCTBHE OTJENbHBIX 3HAHUHM, YMEHUN, HABBIKOB, 00y4aroOImInii-
Csl MOT'YT MCIIBITBIBAET 3HAUUTEIIbHBIC 3aTPYIHEHUS IIPU ONEPUPOBAHUM 3HAHUSIMHU U YMEHUSIMU
IIPU UX NEPEHOCE Ha HOBBIE CUTYAIIHUH.

- Ha OIICHKY «HE 3aUTEHO» 00YYarolIuiicsi He MOXKET MoKa3aTh 3HAHUS Ha MOPOTOBOM ypo-
BEHb CPOPMUPOBAHHOCTH KOMIIETEHIIUH, T.€. 00yUYaroluiics He MOKa3bIBAeT 3HAHHE OCHOBHOT'O
MmarepHuaia B o0beMe, HeOOXOIMMOM JUIs MpeJCTosIeld MpohecCuOHATbHON AEeITeNbHOCTH; He
CIOCOOEH apryMEHTHPOBAaHHO U MOCIEA0BATENbHO U3JIararh, J0MYyCKaeT IrpyOble OMIMOKH B OT-
BETaX; HE MOXKET [M0Ka3aTh MHTEJUIEKTyaJbHbIE HAaBBIKA PEILIEHUs IIPOCTHIX 3a7ad. HE MOATBEp-
’KJ1aeT OCBOECHUE KOMIIETCHLUH, IPEIyCMOTPEHHBIX IIPOIPaMMO.
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8 YueOHo-MeTOqMYeCcKOe U HHPOPMALTHOHHOE o0ecTieyeHre TUCHUILTHHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTypa:

. Casenben, U.B. Kypc obmeii ¢usuku. B 3 1. Tom 1. Mexanuka. MonekynsapHas (usmka

[DnexTponHbIi pecypc] : yueOHoe mocobue / M.B. CaBenbeB. — DnekTpoH. gaH. — CaHKT-
[TerepOypr : Jlanp, 2018. — 436 c. — Pexxum nocrymna: https://e.lanbook.com/book/98245. —
3arii. ¢ ’KpaHa.

. CaBennes, .B. Kypc o6mieli ¢pusuku. B 3 1. Tom 2. DiekTpudecTBO U MarHeTu3M. BoHEL.

Ontuka [DneKTpoHHBIH pecypce] : yuebnoe nocobue / M.B. CaBenbeB. — DIEKTpOH. aH. —
Cankr-Ilerepoypr :  Jlamp, 2018. — 500 c¢. —  Pexum  mocryma:
https://e.lanbook.com/book/98246. — 3ar1. ¢ skpaHa.

. CaBenne, U.B. Kypc o6mieit ¢pusuku. B 3 1. Tom 3. KBanToBasi ontuka. AToMHast (hu3mka.

®dwusuka TBepaoro Tena. Gusznka aTOMHOTO sIIpa U AIEMEHTAPHBIX YaCTHIL [ DIEKTPOHHBIN pe-
cypce] : yueOHoe nocooue / U.B. CaBenbeB. — DnekTpoH. gaH. — Cankr-IleTepOypr : Jlaub,
2018. — 320 c. — Pexum poctyna: https://e.lanbook.com/book/106893. — 3aru. ¢ skpana.

. Poraue H. M. Kypc ¢usuku [Tekct] : yuaebnoe mocodue / H. M. Poraues. - CII6. u np. :

Jlans, 2008. - 447 c. : un., rpad., cxemsl, Tabm. - (YueOHUKH ais By30B : CrienianbHas JUTe-
patypa).

0) lono/iHUTeILHAS JIUTEpaTypa:

. UBnues, A.Jl. ®usuka [DnekTpoHHbIi pecypc] : yuebHoe nmocodue / A.J[. IBnues. — Dnek-

tpoH. paH. — Cankr-IlerepOypr : Jlamp, 2009. — 672 c¢. — Pexum poctyma:
https://e.lanbook.com/book/163. — 3aru. ¢ skpaHa.

. Koukun 1O. I1. YaeOnbie 3amaun no ¢pusmnke [IIeKTpoHHBIN pecypc] : yuebnoe mocobwue / 1O.

I1. Koukun ; MI'TVY. - Marautoropcek : MI'TY, 2015. - 1 sanekrpos. ont. auck (CD-ROM). —
MakpooObeKT

. Pemenue 3amau no kypey obmeit ¢usuku [Tekcer]: yue6. mocobue / [H.M Poraues, I'.1O. ba-

nauauHa, W.I1. 3aBepmmnckuit u np.]; mox pea. H.M. Porauesa. — 2-e u3z., ucnp. — CIIO.:
Jlanb, 2008. — 304 c.: ui. — (YueOHuKH U1 By30B. CrnenuanbHas IUTEpaTypa)

. CrpaBounuk no ¢usuke. ®opmyssl, Tabauiel, cxeMsl. [Tekcr] : mep. ¢ HeM. / nox pen. X.

Hrexepa, nox pea. K. B. Cmupnosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : un., rpad.,
TalJI.

B) MeroauyecKkue yKa3aHUs:

. Mexanuka. MonekynsipHas (pu3nMKa U TepMOAMHAMUKa [DIEKTPOHHBIN pecypc] : maboparop-

Hblil paktukym / E. H. Acranos, 3. H. botuesa, JI. C. JJomxenkoBa u np. ; MI'TY. - Maruu-
toropck : MI'TY, 2016. - 1 anekrpon. ont. auck (CD-ROM)

. Onexrpoctaruka. [locrossuublit Tok. [Teker] : mabopatopHsiil npaktukym / [M. B. Beuepkus,

E. E. Emuceesa, C. I'. llleBuenko ; nmox pea. M. B. Beuepkuna] ; MI'TY, [kad. dusuku]. -
Marnuroropck, 2011. — 60 c.: wi., Tadm.

. Beuepkun, M. B. Dnekrpocratruka v MOCTOSIHHBIN TOK [ DNEKTPOHHBIN pecypc]| : MPAKTHKYM /

MI'TY, Un-T sHepreTuku u aBTomatuku, Kad. pusuku. - Marauroropek : MI'TVY, 2012. - 1
anekTpoH. ont. auck (CD-ROM)

. OnextpomaraetusM. OnTuka: Ja0OpPaTOPHBIN MPAKTUKYM MO JucHUIUIMHE «DPusukay ais

CTYAEHTOB Bcex crenuaibHocTeid / M.b. Apkynuc [u ap.]. — Marauroropck: 'OY BIIO
«MI'TVY», 2009. - 102 c.

. dusuka aToMa, TBEpAOro Teia, sapa: HHCTPYKIUSA 110 BBIITOJHCHUIO Ha60paT0pHLIX pa60T 110

busmke s CTyAeHTOB Beex cnernuanbHoctert / B.K. benos [u ap.]. — Marautoropck: 'OY
BIIO «MI'TY», 2007. — 48 c.
r) IlporpammHuoe odecnneuenue 1 UHTEpHET-pecypcehl:
[Iporpammuoe obecnieuenune Microsoft Office.
WutepHeT-TecTUpoBaHue B cepe odpaszoBanus hitp://www.i-exam.ru.
OnekTponHas oubimoreka http://e.lanbook.com/.



http://www.i-exam.ru/
http://e.lanbook.com/

9 MaTepnaﬂbno-TexrmquKoe o0ecnmeueHue AUCHHUIIIIHHBI (MO[[yJ'Iﬂ)

MaTepI/IaJ'IBHO-TCXHI/I‘IeCKOG obecneyeHne JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayuTOpun

Jlexumonnas aynuropus MynpTUMEIUIHbIE CPENCTBA XPaHEHUs, Iepenadyu u
npeCcTaBICHUs HHPOPMALIUU

JlaGopaTtopust «Mexanuku, | 1. bannucTuueckue MasiTHUKH.

MoJeKysipHoi  pu3uku ¥ | 2. MasTHuk OGepOeka.

TEPMOJIUHAMUKH 3. ®u3n4ecKuil MasiTHUK.
4. Jlocka I'anpTOHA.
5. JlaboparopHas yCTaHOBKa  JJIst M CCJIETOBAHMUS
pacnpezeneHus: TEpPMO3JIEKTPOHOB [0 MOAYIIO UX CKOPOCTH.
6. JlaGopaTopHasi yCTaHOBKa JUIsl OMpENENeHUs IOKa3zaTenen
anuabatel Y MmetogoM Kitemana u [lezopma.
7. JlabopartopHas yCTaHOBKa JJisi TPOBEPKH 3aKOHA
BO3pAaCTaHMs DSHTPONHMHM B Tporecce AuUQQy3un ra3oB Ha
MOJIEJIH TEePEMEIINBAHNUS [IIAPOB.
8.JlabopaTopHass  ycTaHOBKa JJii  MPOBEPKH  3aKOHOB
BO3pacTaHUs SHTPOIUH B MPoOIlecce TEII000MEHa.
9.VcranoBka maboparopHasi JUii W3Y4YCHUS 3aBHCHMOCTHU
CKOPOCTH 3BYyKa OT Temneparypsl "MP-C3-M"
10.  VYcranoBka  maGoparopHas  JUIsi  HCCJICIOBAaHHS
TemioeMKocTy TBepaoro tena "MO-TET-M".
1. YcranoBka nmabopaTopHas JUISt onpeAeIeHus
YHHMBEpCaIbHOU razoBoi nocrossHHou "M®-OI'TI-M".
12.Cren nabopaTopHbIi ra30BbIe MPOLIECCHI.
13. MepuTenbHbII HHCTPYMEHT.

JlaGopaTtopust 1. JlabGopaTopHas yCTaHOBKa TUTSt HCCIIEIOBAHUS

((QHGKTpI/I‘leCTBa U OIITUKHN»

ANEKTPOCTATUYECKOIO OIS C TOMOIIBIO OAMHAPHOIO 30H/1a.
2. YcraHoBKa I ITYHTUPOBAHUS MIJLTHAMITIEpMETpa.

3. VYcranoBka nabopatropHas JUISt onpeneneHus
WHYKTUBHOCTH COJICHOMIA 1 MAarHUTHOU MPOHUIIAEMOCTH.

4. VYcranoBka nabopaTropHas [Uisi HM3y4eHHS pe30HaHca
HaIpPsHKEHUN U OTIpeIeTICHUS] UHAYKTUBHOCTH

5. JlabopaTopHasi ycTaHOBKa Ui U3Y4YCHHs JIJIUHBI CBETOBOU
BOJIHBI U XapaKTEPUCTUK AUPPAKIIMOHHON PEIIETKH.

6. JlaGopatopHas ycTaHOBKa [UIsl ONpENCIICHUS paauyca
KPUBHU3HBI JIMH3BI W JUIMHBI CBETOBOW BOJIHBI C TTOMOIIBIO
koJier; HerotoHa.

7. JlabopaTopHasi yCTaHOBKA JJIsl OTIPEJCICHUS KOHIIEHTPAIHI
PacTBOPOB caxapa M MOCTOSHHOM BpallleHHUs].

8. MepuTenbHbIl HHCTPYMEHT.

JlaGopaTopus «AToMa,

TBEPJOTrO Tela, siapay

1. JlaGopatopHas ycTaHOBKAa [IJs HW3Y4YCHHs] BHEIIHETO
dboTtorddekra.

2. VYcraHoBKa IS M3YYEHMs] CIIEKTpa aroma BOJIOpOJa H
omnpeneneHus mocTostHHou Puibepra.

3. YcranoBka mnabopaTopHas JUisl ONpeAeNieHUs MOTEHIHaIa
BO30YK/ICHHS Ta3a.

4. YcraHoBKa AJis OMpeNeieHHs JJIWHBI Ipodera YacTwil B
BO3/yXE.

5. MeputenbHblii HHCTPYMEHT.

47




Tun 1 Ha3BaHUE ayAUTOPHUH OcHallleHue ayauToOpumn

Aynuropun st | [lepconanbhbie  kommbtoTepel ¢ makerom MS  Office, ¢
CaMOCTOSITENIbHOW ~ paboThl: | BBIXOJOM B MHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO
KOMIIBIOTEPHBIC KJ1acchl; | ”HGOPMALMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA

quTalbHBIE 3aJI6I OMOIIMOTEKN
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