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1 Llenu ocBOCHUS AUCITUTUTMHBI (MOTYIIS)

[ensimu ocBoeHUsI NUCHUIUIMHBI (Monyns) «Dusuka» SBISIOTCA: OBIaJeHHE 0a30BBIMU
3HAHUSIMH OCHOBHBIX (DM3MUECKHUX 3aKOHOB U METOJIOB KJIACCHYECKOW M COBPEMEHHOU (PU3UKU
JUIsL YyCIETHOTO (DOPMHUPOBAHUS U PA3BHTHS OOIICKYJIbTYPHBIX, OOMIETIPOPECCHOHAIBHBIX U IMPO-
(peccHOHANBHBIX KOMIECTEHIIUH 110 BHIAM MPOPECCHOHATBHON NesTebHOCTH B oOnactu CTaHmapTu-
3aIlMy ¥ METPOJIOTHH, OXBaTHIBAIOIICH IPOIECCHl KOHTPOJIS M YIIPABICHUS KAYECTBOM METAJIONPO-
IyKIuH B cooTBeTcTBUH ¢ TpeboBanussmMu @I'OC BO u nHanpasieHHOCTHIO (1Tpoduiem) OIN.

2 MecTO TUCHUIJIMHBI (MOAYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPorpaMMbl
MOAr0TOBKH faKajiaBpa

Jucuunnuza «@usnka» BXOJUT B 6a30BYyI0 yacTh 0sioka 1 oOpazoBaTenbHOM NPOrpaMMBl.

JUist u3ydeHus AUCHUILTIHBI HE0OX0IMMBI 3HaHUS (YMEHHUS, BIIaJeHUs), CHhOpMUPOBAHHBIE
B pe3yJbTare u3ydyeHus aucuuiuing «Pusukay, «Maremaruka», «MHbopmaTuka» Ha Oaze cpen-
Hero (MOJIHOro) o61ero 0opazoBaHusl.

3HaHus (YMEHHUs, BIaJIEHUs ), TOJy4YSHHbIE IPU U3yYSCHUH JTaHHON AUCLUILIUHBI OyAyT He-
00XOIMMBI JIJIS1 OCBOSHHSI BCEX €CTECTBEHHOHAYUHBIX U OOJBIIMHCTBA MPO(ECCHOHANBHBIX JHC-
IUIUIMH 0a30BOM M BapHaTUBHOW YacTeil oOpa3oBaTesbHOM Iporpammbl: «Du3nyeckrue 0CHOBBI
WU3MEPEHUN U 3TAIOHBIY, « ImannpoBanne u opraHu3anus SKcriepuMeHTay, «lIpoasuxenne Ha-
yuHOU npoaykuuun», «KBanumerpusy», «O00pyaoBaHuE MUIEBONH MPOMBIIIIEHHOCTHY, «CHcTe-
MBI Ka4yecTBa», «T€eXHOJIOrus MPOU3BOICTBA METAJUIONPOAYKIIMUY, «MeToabl M TEXHOJIOIMH HC-
IIBITAHUN U KOHTPOJI METAJUIONPOAYKIIMMW», «MeToAbl U TEXHOJOTUU UCIBITAHUN U KOHTPOJISA B
XUMHYECKON MPOMBIIUICHHOCTHY, «MeTObl U TEXHOJIOTUN UCIBITAHUM U KOHTPOJIS B IIMIIEBOMN
HIPOMBIIIIICHHOCTHY», «O00py10BaHNE M TEXHOJIOTHYECKass TOYHOCTh IIPOU3BOICTBA METAIJION3-
nenui», «TexHOJOrus KOHCTPYKIMOHHBIX MarepuanoBy, «TexHudeckas TEpMOAMHAMHUKA» U
«TexHu4ueckas TepMOJUHAMMKA U SHEPTOTEXHOJIOTHSD)

3 Komnerenuuu o0yuaroierocsi, gopmupyembie B pe3yJibTaTe 0CBOCHUS
AUCHHUILNIMHBI (MOAYJIsS) M INIAHMPYeMbIe pe3yJIbTaThbl 00y4eHust

B pesynbrare ocBoeHus qucHUIUIMHBEL (Moayinst) «®Pusuka» obyuaroniuiics noymkeH obna-
JaTh CIEIYIOUMMH KOMIIETEHIUSIMMU:

CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMITIETEHIIMH

OIIK-1 cioco0HOCTHIO pelIaTh CTAHAAPTHBIE 321241 TPO(eCCHOHATBHOM JeATeTbHOCTH

Ha OCHOBe HH(POPMALMOHHOK ¥ OMOJMOrpaduuecKoi KyJbTYPbI C IPUMeHeHneM HH(op-
MANMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTHH M C Y4€TOM OCHOBHBIX TpeOoBaHuil nHGOP-
MALMOHHOI1 6€30aCHOCTH

3Harb — OCHOBHBIE OIIpe/ieNIeHUs ¥ MOHATUS HU3UKH, PU3NUECKYIO CYIIHOCTD SBJIE-
HUW U MIPOLIECCOB, MPOUCXOIANINX B IPUPOJIE U TEXHUKE;

— OCHOBHBIE METO/Ibl CCIIEIOBAHUS, aHAJIN3a U MOJICTIMPOBAHUS (PU3UUECKUX
IIPOLIECCOB

YmeTb — MpUMEHATh (U3UYECKUE 3aKOHBI U (PU3MKO-MaTeMaTHYECKHH ammapat s
peleHHs TUIIOBBIX U HECTaHJAPTHBIX 3a/1a4X IO OCHOBHBIM pa3zenaM (U3HKH;
— MpUMEHATH (PU3HUYECKHEe 3aKOHBI B MPO(eccrOHaNbHON AeSITeTbHOCTH, UC-
10JIb30BaTh UX Ha MEXIUCHUIUIMHAPHOM YPOBHE;

— MPHUMEHATh COBpEMEHHOEe (pu3ndYecKkoe 00OpyAOBaHUE U NMPHOOPHI MU pe-
LIEHUH TPAaKTUYECKUX 3a/1a4;
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CTpyKTypHBI

9JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIUHU
— HCHOJb30BaTh OCHOBHBIE NPHEMbI 0OpaOOTKH SKCIEPUMEHTAIbHBIX JaH-
HBIX;
— HCHOJB30BaTh CJIOXHBIE (U3NYECKHE MOJAETH JJs ONHUCAHHS pPealbHbIX
IIPOLIECCOB, BHIOMPATh METO/IbI X MCCIIEA0BAaHUS
Braners — MPaKTHYECKUMH HaBBIKAMHU UCIIOJIb30BAHUS 3JIEMEHTOB (DU3UYECKOTO IKC-

MEPUMEHTA U pelIeHus] GU3NUECKUX 3a7a4d Ha IPYTUX TUCIUILIMHAX;

— HaBBIKAMU M METOAUKaMH 0000IIEHHS Pe3yabTaTOB PEIICHHS 3aa4, IKC-
NePUMEHTAIILHOM JIeATEIIHOCTH;

— MeToJaMHu paboThl HA OCHOBHBIX (PM3UYECKUX MPpUOOpax;

— METOJaMHM KCIEPUMEHTAIBHOTO HCCIEI0BAHUS B PU3UKE (IUTAaHUPOBAHHE,
IIOCTaHOBKA U 00pabOTKa SKCIEPUMEHTA);

— BO3MOXXHOCTBIO MEXIHCLIUILTMHAPHOTO IPUMEHEHHUS 3aKOHOB (DU3UKH;

— CrmocobamMH COBEPLICHCTBOBAHHS MPO(ECCHOHATIBHBIX 3HAHUM W YMEHUH
ITyTEM HCIIOJIb30BaHMsI BO3MOXKHOCTEH WH(POPMAIIMOHHOMN CPEIbL.




4 CTpyKTYpa U colepkaHue IMCUUILIUHBI (MO1YJIs1)

OO0mmas TpyI0eMKOCTh TUCHUIUIMHBI cocTaBiisieT 10 3aueTHbix equuuil 360 akaa. 4acos, B

TOM YHUCJIC.

— KontakTHas pabora — 200,95/50U1 akaj. yacos:
— aynutopHas — 192 akaz. yacos;
— BHeayautopHas — 8,95 akaj. yacoB
— camMmocTosTenbHas padora — 87,65 akaj. 4acos;
— TOATOTOBKA K 3k3aMeHy — /1,4 akan. yaca

AynuropHas 3
KOHTaKkTHas [\Q _ N
pabora = § dopma TeKyIero | & S
£ | (Bakam va- | § €| BupgcaMocTos- | KOHTPOJIS yCIIe- E: ==t
Paznen/ tema 3 I y T =
2 cax) E o TEIBHON BAEMOCTH U SOl
FHCHTHILITHEBL 3 : 45 a0O0ThI MPOMEXYTOUHOM | 5 & &
© =g &g ol 5 |y Y y S 3 g
=1 S EE 4 £ &2 aTTecTalnu i S
Sz g 3
2|2 8§z =
Q
1. MexaHnuka 1
1.1. Kunemaruka mo-| 1 |4 2| 6 |- IlogroroBka k|- mpoBepka uaau- |OITK-1
CTYHaTeIbHOTO U CEeMHHApCKOMY ¥ [BHIyaJbHBIX 3a- |—3)8
BpAIaTEIbHOTO  JIBU- MpaKTUYECKOMY  |IaHui (3amada Ne
KEHUS 3aHSTHIO; 1)
- Beimonnenune - cemuHap Nel;
MPAKTUYECKUX - KOHTPOJIbHAs
pabort (pemenue |padota Nel
3a/1ay4);
- CamocrosiTenb-
HOE U3y4YeHHe
yueOHO! 1 Hayy-
HOM JTUTEepaTyphl;
- Pabora c anek-
TPOHHBIMH yueO-
HUKAMH
1.2. lunamuka nocty-| 1 |4 | 6/3 | 2| 6 |- TloaroroBka k|- sabopatopHas |OITK-1
MaTeNbHOTO M Bpalia- naboparopHomy, |pabota Ne 4; —3)8
TETBHOTO JIBUKCHHUS CEMHHApPCKOMY U |- POBEpKA WHTHU-
MPAaKTHYECKOMY  |BUIYyaJbHBIX 3a-
3aHATHIO; naHui (3amaum Ne
- Bemonuenue 2uNe3)
MIPAaKTUYECKUX - cemuHap Nel;
pabort (pemenne |- KOHTPOJIbHAs
3aj1a4); pabota Nel
- CamocTosTENb-
HOE€ U3yueHHe
yueOHOI 1 Hayy-
HOM TUTEepaTypHI;
- Pabora c anek-
TPOHHBIMH yueb-
HUKAMH
1.3. 3akonsl coxpane-| 1 | 3| 6/3 | 2| 6 |- IlogroroBka k|- mabopartopuas |OITK-1
HUS B MEXAHHUKE naboparopHomy, |pabota Ne 1; — 3)8




AynutopHas

.
KOHTaKTHasI Lc% . o
paboTta g* § dopma Tekymiero = =
Passien/ Tema g (B akap. ya- ‘% § Bun €aMoCTof- | KOHTPOJIA ycrie- g % =
= cax) = TCIbHOU Bac€MOCTH U > s 8
FHCTHTTIHET 3 . . 45 £ abOTHI NPOMEKYTOUHOM | & 2 o
O | = g EE 75 S p p Y SIS S
S| EE g5 &R aTTecTaluu SHRNS
28512 s 5
=S|E8Eg433 =
@)
CEMHHApPCKOMY U |- POBEPKA WHH-
IPAKTUYECKOMY |BUIYyaJbHBIX 3a-
3aHATHIO; naHui (3agaum Ne
- BeimonHeHnue 4);
MIPAKTUYECKUX - cemuHap Ne2;
paboT (pemeHue |- KOHTPOJIbHAs
3a/1a4); paborta Nel
- CaMocCTOSITEIb-
HOE M3y4YCHHE
yueOHOI U HayyY-
HOM JINTEpaTyphl;
- Pabora c anek-
TPOHHBIMH yueO-
HUKaMU
1.4.  Mexannueckne| 1 |5 | 6/3 | 2| 6 |- IloaroroBka k|-sabopatopHas |OITK-1
KOJICOaHMS ¥ BOJIHBI naboparopHomy, |pabota Ne 5; —3y8
CEMHHApPCKOMY U |- POBEPKA WHHU-
MPaKTHYECKOMY  |BUIYyaJbHBIX 3a-
3aHATHIO; naHui (3amaum Ne
- BeimonHenne 5);
MIPAKTHYECKUX - cemuHap Ne2;
paboT (pemieHue |- KOHTPOJIbHAs
3a/1a4); paborta Nel
- CaMoCTOSITEIb-
HOE U3yUeHHE
y4eOHOI 1 Hay4-
HOU JINTEpPaTypHI;
- Pabora c anek-
TPOHHBIMH yue0-
HUKaMU
1.5. PenstuBuctckas| 1 | 4 1| 6 |- IlomroroBka k|- mpoBepka uHIU- |OI1K-1
MEXaHHKa MPAKTUYECKOMY |BHIyallbHBIX 33- |— 38
3aHATHIO; naHui (3amaum Ne
- Brimmoniaenue 6);
MTPAKTUICCKHIX - KOHTPOJIbHAs
pabort (pemenue |pabota Nel
3a/1a4);
- CaMoCTOSITEIb-
HOE U3yUYeHHE
y4eOHOI 1 Hay4-
HOM JINTEpaTypHl;
- Pabora ¢ anek-
TPOHHBIMH Y4€O0-




AynutopHas 3
KOHTaKTHasA |'\Q S
paboTta g* § dopma Tekymiero = =
Passien/ Tema g (B akap. ya- ‘% § Bun €aMoCTof- | KOHTPOJIA ycrie- g % =
2 cax) = TEILHON BAacMOCTH U > s B
FMCHTHILITHHBL 3 . . 45 £ abOTHI NPOMEKYTOUHOM | & 2 o
O | = g EE 75 S p p Y SIS S
S|laEE 582 aTTecTaluu =38
28512 s 5 =
dERI-RE 2
@)
HUKAMH
HWroro 1o pasumeny 1 120]18/9 9| 30
2. Monekynsapuas ¢u-| 1
3UKa W TEPMOIUHAMU-
Ka
2.1.  Monekymspuo-| 1 | 8| 9/4 | 4|10,1|- TloaroroBka K|-abopatopHas |OITK-1
KHHETHYECKasi TEOopus nabopaTopHomy, |pabdota Ne 11; —3y8
U OCHOBBI CTaTUCTHYE- CEMHHApPCKOMY U |- IPOBEpKa UHIU-
CKOH (U3MKH PAKTHYECKOMY  |BUIYyaJIbHBIX 3a-
3aHSTHIO; naHuit (3amaun Ne
- Bemonaenne |7 u Ne 8);
MPAKTUYECKHUX - cemuHap Ne3;
pabort (pemieHne |- KOHTPOJIbHAs
3a/1ay4); pabota No2
- CamocrosiTenb-
HOE€ U3YYCHHE
yueOHO! U Hayy-
HOM JTUTEepaTyphl;
- Pabora c anek-
TPOHHBIMH yueb-
HUKAMH
2.2. TepmoguHaMuka 1 (8] 9/5|5]10,1| TIlomroroBka k|- maboparopHas |OITK-1
nabopatopHomy, |paboraNe 14u |—3y8
cemuHapckoMy u|Nel$5;
MPAKTUIECKOMY |- TIPOBEPKA WHJIH-
3aHSTHIO; BUJyaJbHBIX 3a-
- Brimosiaenune naHui (3amaum Ne
IIPAKTUYECKUX 9 u Nel0);
pabort (pemenne |- cemuHap Ne3;
3a/ay); - KOHTPOJIbHAs
- Camocrositens- |pabota Ne2
HOE U3y4YCHHE
yueOHOI 1 Hayy-
HOM TUTEpaTypHI,
- Pabora c anek-
TPOHHBIMH yueb-
HUKAMH
Hroro no pazneny 1 |16|18/9 |9 |20,2
Hroro 3a cemectp 1 |36/|36/18|18(50,2 JK3aMeH
3. DnexTpoMarHeTusm | 2




Pasznesn/ rema
JIUCLIUIUINHBI

Cemectp

AynutopHas
KOHTAKTHas
pabora
(B akaj. ya-
cax)

nabopar.
3aHATHS
TIPaKTHd.

RATTATIACI

Ta (B aKaJ1. yacax)

Bun camocros-
TEJIbHOU
paboThI

®dopma TeKyIero
KOHTpOJIS ycIie-
BA€MOCTHU U
IIPOMEKYTOUHON
aTTecTaluuu

Kox v cTpyKTypHBIT
2JIEMEHT
KOMITETEHITU T

3.1. DnekTpocraTuka

& | nekuuu

N
=

™ \CamocTosTenbHas pa6o-

- IloagroroBka K
1a00paTOPHBIM,
CEMHHAPCKUM
IPAKTUYECKUM
3aHSITHSIM;

- BeimosnHeHne
MPAKTUICCKHIX
pabor (permeHue
3a/1a4);

u

- maboparopHas
pabora Ne 21;

- IPOBEpPKa UH/IH-
BU/yaJbHBIX 3a-
nanuii (3amaun No
1);

- cemuHap Nel;

- KOHTPOJIbHAs
paborta Nol

OIllK-1
—3)8

3.2. TTocTosuubIit
IIEKTPUYCCKUI TOK

412 | 2

- naboparopHas
pabota Ne 24;

- IPOBEPKa UH/IH-
BUyaTbHBIX 3a-
naHui (3amaum Ne
2);

- cemuHap Nel;

- KOHTPOJIbHAs
pabota Nel

OIllK-1
—3)6

3.3. MargurocraTuka

- IPOBEPKA UH/IM-
BUIyaJIbHBIX 3a-
naHuit (3amaun Ne
3);

- cemuHap Ne2;

- KOHTPOJIbHAS
pabota Nel

OIIK-1
—3)8

3.4. DnexTpoMarHur-
Hast MHIYKIUS

3142 |1

- naboparopHas
pabota Ne 28;

- IPOBEPKA WH/IH-
BUJyaJbHBIX 3a-
naHui (3amaum Ne
4);

- cemuHap Ne2;

- KOHTPOJIbHAS
paborta Nol

OIlIK-1
— 38

3.5. DnexTpoMarHur-
Hble KoneOanus. Ile-
PEMEHHBIN IIeKTpUYe-
CKHM TOK

4/2 | 1

1,45

- 1abopatopHas
pabota Ne 27;

- IPOBEPKA UH/IU-
BUIyaJIbHBIX 3a-
naHuit (3amaun Ne
5);

- cemuHap Ne2;

- KOHTPOJIBHAS
pabota Nel

OIIK-
1-3y6
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AynutopHas

.
KOHTaKTHast kc% . o
QX |
paboTta = 8 dopma Tekymiero | & =
Passien/ Tema g (B akap. ya- ‘% § Bun €aMoCTof- | KOHTPOJIA ycrie- g % =
2 cax) = TEILHON BAacMOCTH U > s B
FHCTHTTIHET 3 : 45 2 aboTbI POMeXyTOUHO!H | & 2 &
O | = g EE 75 S p p Y SIS S
S|laEE 582 aTTecTaluu =38
28512 s 5 =
dERI-RE 2
@)
Hrtoro no pazaeny 18| 14/6 | 6 |7,45
4. BonHoBast onTuka 2
4.1. Dnexrtpomaraut-| 2 | 2 113 - TloaroroBka k|- cemunap Ne2; |OIIK-1
HBIE BOJIHBI 1a00paTOpHOMY, |- KOHTPOJbHASA  |—3)8
ceMUHApCKoMy H [pabota Nel
PaKTUIECKOMY
3aHSTHIO;
- BeimonHenue
MPAKTUYECKUX
pabor (pemieHue
3a/1ay4);
- CamocrosiTenb-
HOE€ U3YyYCHHE
y4eOHOI 1 Hay4-
HOM JIUTEepaTyphl;
- Pabora c anek-
TPOHHBIMH yueO-
HUKaMHU
4.2. UWnrepdepenums| 2 | 6| 2/1 | 1|2 - IloxroroBka k|- maboparopHast |OIIK-1
cBeTa nabopaTopHomy, |pabdota Ne 32; —3y8
CEMHUHAPCKOMY M |- IPOBEpKa UH]U-
MPAKTHYECKOMY  |(BHIyaJbHBIX 3a-
3aHATHIO; naHui (3amaum Ne
- Beimonnenue 6 u Ne 7);
IIPAKTUYECKUX - cemuHap Ne 3;
pabort (pemieHne |- KOHTPOJIbHAs
3a1a4); pabota Ne2
- CamocrosiTenb-
HOE U3y4YeHHE
yueOHO! 1 Hayy-
HOM JIMTEpaTyphl;
- Pabora c anek-
TPOHHBIMH yueb-
HUKaMHU
4.3. Indppakumsiceera| 2 |6 | 3/2 | 1|3 - IloxroroBka k|- maboparopHast |OIIK-1
nabopaTopHomy, |pabdota Ne 34; —3y8
CEeMHUHApCKOMY H |- IPOBEpKa MH/U-
MPAKTHYECKOMY  |BHIyaJbHBIX 3a-
3aHATHIO; naHui (3amaun Ne
- Bemonuenue 8 1 Ne 9);
MPAKTUYECKUX - cemuHap Ne3;
pabort (pemenne |- KOHTPOJIbHAs
3a/1a4); pabota Ne2
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AynutopHas 3
KOHTaKTHasA |'\Q S
QX |
pabota = 8 ®opma TeKymiero | =
Pasen/ Tema g (B akap. ya- ‘% § Bun €aMoCTof- | KOHTPOJIA ycrie- g% =
2 cax) = TEILHON BAacMOCTH U > s B
FMCHTHILITHHBL 3 . . 45 £ 0O0TBI NPOMEKYTOUHOM | & 2 o
O | x|l 8F 48 = pabo POMEKYTOHHOM | 5 = &
= S EE B g 2 aTTecTaluu =38
28512 s 5 =
dERI-RE 2
@)
- CamocrosiTenb-
HOE U3y4YeHHE
y4eOHOI 1 Hay4-
HOU JINTEpaTyphl;
- Pabora ¢ anex-
TPOHHBIMH yueO-
HUKaMH
4.4. BzaumopneiictBue| 2 |4 | 2/1 |1 |2 - IloagroroBka k|- maboparopuas |OIlIK-1
CBETa C BEILIECTBOM nabopatopHoMy, |paboTa Ne 35; —3)8
CEeMHHAPCKOMY M |- TIPOBEpKa MH]IU-
NPaKTUYECKOMY  |BHJlyaJbHbIX 3a-
3aHATUIO; naHuit (3agaun Ne
- BeinosiHenue 10);
MPAKTUYECKHUX - cemuHap Ne 3;
pabort (pemieHne |- KOHTPOJIbHAs
3a/1ay4); pabota Ne 2
- CamocrosiTenb-
HOE U3y4YeHHE
yueOHO! 1 Hayy-
HOM JIUTEpaTyphl;
- Pabora c anek-
TPOHHBIMH yueb-
HUKaMHU
HToro no paznery 2 |18| 7/4 | 4 |10
5. KBantoBas ¢wusuka| 2
U ¢pu3KKa aToma
5.1. KsanroBast ontu-| 2 |2 | 2/1 | 1|3 - IloxroroBka k|- nmaboparopHast |OIIK-
Ka nabopatopHomy, |pabotaNe36u |1-3y8
ceMHHapckomy U |(37;
MPAKTHYECKOMY |- IPOBEPKA WH/IH-
3aHATHIO; BUIYyaJIbHBIX 3a-
- BrimosiHenue naHui (3amaum Ne
MPaKTUYECKUX 11, Ne 12 u Ne
pa6or (perrenune |13);
3a/1ay4); - cemuHap Ne4;
- CaMOCTOSITENb- |- KOHTPOJIBHAS
HOE U3y4YECHHE pabota Ne 3
yueOHOI 1 Hayy-
HOM JIMTEpaTyphl;
- Pabora c anek-
TPOHHBIMH yueb-
HUKaMHU
5.2. Dnementsl kBan-| 2 |4 | 2/1 |13 - IlonroroBka k|- maboparopHast |OIIK-1
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AynutopHas 3
KOHTaKTHasA |'\Q S
paboTta g* § dopma Tekymiero = =
Passien/ Tema g (B alézi[j qa- E § Bun €aMoCTof- | KOHTPOJIA ycrie- g % %
S 5 = TEIbHON Ba€MOCTHU U S
FMCHTHILITHHBL 3 . . 45 £ abOTHI NPOMEKYTOUHOM | & 2 o
O | = g EE 75 S p p Y SIS S
S|laEE 582 aTTecTaluu =38
28512 s 5 =
dERI-RE 2
@)
TOBOM MEXaHHUKHU naboparopHomy, |paborta Ne41; — 38
CEMHHApPCKOMY U |- IPOBEpKa UHIU-
MPAKTUYECKOMY  |BHIyalIbHBIX 3a-
3aHATHIO; naHui (3amaum Ne
- Beimosnnenue 14 u Ne 15);
MPAKTUYECKUX - cemuHap Neb;
pabort (pemieHne |- KOHTPOJIbHAs
3a/1ay4); pabota Ne3
- CamocrosiTenb-
HOE€ U3YYCHHE
yueOHOU U Hayy-
HOM JIUTEpaTyphl;
- Pabora c anek-
TPOHHBIMH yueO-
HUKaMU
5.3. ®usuka atoma 2 2|42 |14 - TlogrotoBka k|- maboparopuas |OIIK-1
nabopaTopHomy, |pabdota No 42; —3y8
CEMHHApPCKOMY U |- MPOBEpKa UHIU-
MPAKTUYECKOMY  |BHIyaJIbHBIX 3a-
3aHSTHIO; naHuit (3amaun Ne
- Bemosnaenne 16 u Ne 17);
MPAKTUYECKUX - cemuHap Ne 5;
pabort (pemieHne |- KOHTPOJIbHAs
3a1a4); pabota Ne3
- CamocrosiTenb-
HOE U3y4YeHHe
yueOHO! U Hayy-
HOM JIUTEepaTyphl;
- Pabora c anek-
TPOHHBIMH yueO-
HUKAMH
Htoro no paszneny 2 [ 8| 8/4 |3]10
6. @wusuka sapa u| 2
DJIEMEHTAPHBIX YaCTHII
6.1. SAnepnast puszuka | 2 | 5| 2/1 |2 |5 - IloxroroBka k|- maboparopHast |OIIK-1
nabopatopHomy, |padota Ne 51 u Ne|—3y6
CEeMHHApCKOMy U (53;
MPAKTUIECKOMY |- TIPOBEPKA WHJIH-
3aHSTHIO; BUJyaJbHBIX 3a-
- BrimosiHenue naHui (3amaum Ne
MPAKTUYECKUX 18, Ne 19, Ne20);
pabort (pemrenue |- cemuHap Nob;
3a7a4); - KOHTPOJIbHAs
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AynuTtopHas 3
KOHTaKTHasA |'\Q S
pabora §*§ dopma Tekymiero = =
Pasen/ Tema g (B akap. ya- ‘% § Bun €aMoCTof- | KOHTPOJIA ycrie- g% =
2 cax) = TEILHON BAacMOCTH U > s B
FMCHTHILITHHBL 3 . . 45 £ abOTHI NPOMEKYTOUHOM | & 2 o
O | = g EE 75 S p p Y SIS S
= S EE 4 582 aTTecTaluu E[ 2
5l s 42 8 3
dERI-RE 2
@)
- CamocrosiTens- |pabota Ne3d
HOE M3y4YCHHE
y4eOHOI 1 Hay4-
HOU JINTEPATYPHI;
- Pabora c anek-
TPOHHBIMH yueO-
HUKaAMH
6.2. ®usuka snemen-| 2 | 2| 3/1 |25 - ToxroroBka k|- maboparopnast |OIIK-
TapHBIX YaCTHIl U CO- naboparopHomy, |[pabota Ne 51 u Ne|l-3y6
BpeMeHHast  (uznye- CEeMHHApCKOMy ¥ (53;
CKasi KapTHHA MHUpa NPaKTUYECKOMY |- TIPOBEpPKa MH]IU-
3aHATHIO; BUyaTbHBIX 3a-
- BrimonHenue naHui (3amaum Ne
PaKTUYECKUX 18, Ne 19, Ne20);
pabot (pemenue |- cemuHap Nob;
3aj1a4); - KOHTPOJIbHAs
- Camocrositens- |pabota Ne3
HOE U3yUeHHE
y4eOHOI 1 Hay4-
HOU JINTEPATYPHI;
- Pabora c anek-
TPOHHBIMH yueO-
HUKaMHU
HToro no paznery 2 | 7|52 |4]10
HToro 3a cemectp 2 |51(34/16|17|37,45 OK3aMeH
HNroro mo nucuunau-| 1, 2 |87(70/34|35 (87,65
He

5 OopazoBaresibHbIe U HHPOPMAIIHOHHBIE TEXHOJIOTUH

[Tpu peanuzanuu pazaMyHBIX BUJOB yuyeOHOM paboThl Hanbosee 3 PeKTUBHBIE pe3ybTa-
TBI OCBOCHHSI TUCHHMIUIMHBI «Du3uKa» MaloT TpaauiMOHHBIE 00pa3oBaTeNbHBIC TEXHOJIOTHH,
TEXHOJIOTUM TPOOJIEMHOTO OOy4YeHHs, HMHTEPAKTUBHbIE TEXHOJIOTUH, WH(POPMAIMOHHO-
KOMMYHHKAIIHOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH.

1. TpaguuuoHHble 00pa3oBaTe/bHbIe TEXHOJOTHM OPUEHTHUPYIOTCS HA OPIraHU3AIUIO
00pa30BaTeNLHOTO MPOIECcca, MPEIOIATAIIYI0 TPSAMYIO TPAHCISIMIO 3HAHUK OT MpETojaBa-
TeNd K CTYACHTY (IMPEeUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MIIIOCTPATUBHBIX METOJIOB
0o0ydeHus1). YueOHasi NeATeIbHOCTh CTYJIE€HTAa HOCUT B TaKWX YCJIOBHSIX, KaK MPABHIIO, PENpO-
JTYKTUBHBINA XapakTep.

®opMbl YUeOHBIX 3aHATHI C HCNOJIb30BAHMEM TPAANIUOHHBIX TEXHOJIOIHI:
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WNudopmaninoHHasi JTeKIUs— MOCISI0BATEIbHOE M3JI0KEHHE MaTepuaia B JUCHUTLIIHHAD-
HOM JIOTHKE, OCYHIECTBIISIEMOE MPEUMYILECTBEHHO BepOaIbHBIMU CPEICTBAMHU (MOHOJIOT MPEMo-
JlaBaTens).

CemuHap — Oecesia MmpemnojiaBaTensi U CTYACHTOB, OOCYKJIEHHE 3apaHee MOATOTOBICHHBIX
COOOILIEHUH IO Ka)KJJOMY BOIIPOCY IUIaHA 3aHATHUS C €IMHBIM JUIS BCEX IIEPEUYHEM PEKOMEHIYe-
MO¥ 00s13aTEIHPHON U TOTIOJTHUTEILHOM JINTEPATYPHI.

[TpakTHyeckoe 3aHATHE, MOCBSIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUN U HaBBIKOB IIO
MPEJIOKEHHOMY alITOPUTMY.

JlaboparopHas paboTa — opranuzanus yueOHONH padOTHI ¢ pealbHBIMH MaTEePHAILHBIMHA U
nH(OPMALIMOHHBIMU 00BEKTaMH, JKCIIEPUMEHTaIbHas paboTa C aHAJIOTOBBIMH MOJESIMHU pe-
QITBHBIX 0OBEKTOB.

2. TexHooruu mpoodJeMHOro o0y4eHHsl — OpraHu3aiys 00pa30BaTEILHOrO Ipoliecca,
KOTOpasi MPEANoIaraeT MOCTAaHOBKY MPOOJIEMHBIX BOMPOCOB, CO3AaHHE YUEOHBIX MPOOIEMHBIX
CUTYalui JJi CTUMYJIMPOBAHUSI aKTUBHOM 1MO3HABATEIbHON JACSITENLHOCTU CTYICHTOB.

®opMbl YUeOHBIX 3aHATHI C HCII0JIb30BAHNEM TEXHOJIOTHIl TP00JIEMHOro 00yUeHHs

[IpoGieMHas nekuus — U3JNO0KEHUE MaTepHala, Mpearnoiararoiiee moCTaHOBKY MpoodieM-
HBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBELICHUE PA3JIMYHBIX HAYYHBIX MOJIXOJ0B, aBTOPCKUE KOM-
MEHTapUH, CBSI3aHHBIE C PA3IMUYHBIMHU MOJAEISIMU UHTEPIIPETALIUU U3Y4aeMOT0 MaTepuaia.

[IpakTuyeckoe 3aHsATHE B (pOPME MPAKTHKyMa — OpraHu3aus y4eOHOH paboThl, Hampas-
JICHHAsl HA pellleHne KOMIUJIEKCHOM y4eOHO-TI03HAaBaTeNbHOM 3ajaun, TpeOyromie OoT CTyAeHTa
MPUMCHEHUS KaK HAYIHO-TCOPETHUSCKUX 3HAHUM, TAaK U IPAKTHYCCKUX HABBIKOB.

3. TexHOJIOTHUM MPOEKTHOI0 O00y4YeHUs] — OpraHu3alus 0O0pa3oBaTENIbHOTIO Mpolecca B
COOTBETCTBUU C AJITOPUTMOM IIO3TAIIHOTO PELICHUS MPOOJIEMHOM 3ajaud WM BbIIOJHEHUS
yuebHoro 3aaanus. [IpoekT npeanonaraeT COBMECTHYIO Y4eOHO-TIO3HABATENbHYIO ACSITENbHOCTD
IPYNIbl CTY/IEHTOB, HAPaBJICHHYIO Ha BbIPAOOTKY KOHUEMIMH, YCTAaHOBJIEHUE LeNel U 3ajad,
(bOpMYyITUPOBKY OKUIAEMBIX PE3yJIbTAaTOB, ONpEAENCHUE MPUHIMIIOB U METOJIUK PELICHUS I0-
CTaBJICHHBIX 3ajiay, JIJAHUPOBAHUE X0J1a pabOThl, TOUCK JTOCTYIHBIX U ONTUMAIbHBIX PECYPCOB,
MO3TAMHYI0 PeaM3alliIo TIaHa paboThl, MPE3EHTALUIO PE3yAbTAaTOB PabOThI, KX OCMBICICHUE U
pednekcuro.

OcHOBHbIE THIIBI IPOEKTOB:

HccnenoBarenbCkuil MPOEKT — CTPYKTYypa NMpUOIMKEHa K opMaTy HAy4yHOTO HUCCIIEeI0Ba-
HUS (0Ka3aTENbCTBO aKTyalIbHOCTH TEMBI, OTPE/IeIeHe HayqHOH MpoOaeMbl, peaMeTa U 00b-
€KTa UCCIIEJOBaHMsl, 11eJIeil U 3a1a4, METOI0B, HCTOUYHUKOB, BbIIBUYKEHUE TUIIOTE3bI, 0000111eHNE
pe3yIbTaTOB, BEIBOJIBI, 0003HAUEHUE HOBBIX MTPOOIIEM).

WNHpopMalilnoHHBIN NPOEKT — yueOHO-TI03HABaTeNbHas JI€ATENbHOCTD C SIPKO BBIPAKEHHOM
IBPUCTUYECKON HAIPABICHHOCTHIO (MIOMCK, OTOOP M cUCTeMaTH3alus HHpopMauu 0 KaKkoM-TO
00BeKTe, 03HAKOMJIEHHE YYAaCTHUKOB MPOEKTa ¢ ATON MH(popManuel, ee aHanu3 U 00001IeHne
JUIS IPE3EHTAIMU OoJiee IUPOKOH ayTUuTOpHUH).

4. HTepaKTHBHbIE TEXHOJOTMH — OpPraHu3alus 00pa30BaTENbHOIO Ipoliecca, KOTopas
MpeJrnoiaraeT akTUBHOE M HENMHEWHOE B3aMMOJICHCTBUE BCEX YYACTHHKOB, JOCTHKEHHE Ha
ATOH OCHOBE JIMYHOCTHO 3HAYMMOTO JUIsl HUX 00pa3oBaTellbHOTO pe3ynbrara. Hapsimy co crie-
[UATH3UPOBAHHBIMUA TEXHOJOTHSIMH TaKOTO POJia MPUHIIUI UHTEPAKTUBHOCTH MPOCIEKHUBACTCS
B OOJIBLIIMHCTBE COBPEMEHHBIX 00pa30BaTeNbHbBIX TEXHOJIOTHI. IHTepakTUBHOCTD MOJpa3ymMeBa-
€T CyOBeKT-CyObeKTHbIE OTHOIIEHHUS B XOJe 00pa3oBaTelIbHOIo mIpolecca U, Kak CIEICTBHE,
dbopMupoBaHUe camopa3BHUBarolIelics HH(HOPMALIMOHHO-PECYPCHOM Cpebl.

@opMbl y4eOHBIX 3aHATHI € MCMOJIb30BAHHEM CHENNATU3UPOBAHHBIX HHTEPAKTHUB-
HbIX TEXHOJIOTHIi:

Jlexius «oOpaTHOM CBSI3U» — JEKIUS—TIPOBOKAIUS (M3JI0OKEHHE MaTepHala C 3apaHee 3a-
MJIAHUPOBAHHBIMH OIITMOKAMU ), JICKIUsA-Oece1a, JTEKIHUI-TUCKYCCHSI.

CemuHap-1ucKyccusi — KOJJIEKTUBHOE 00CYX/I€HHE KaKOro-JInbo CIOPHOTro BOMpOca, Mpo-
0J1eMbl, BBISIBJICHHE MHEHUH B TpyIie (MeKXIpyIIOBON AUAIOT, JUCKYCCHUS KaK CIIOp-AUaJor).

5. UnpopManmoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTe/ibHbIe TEXHOJOTHN — OpPTaHU-
3anus 00pa3oBaTeNIbHOTO Ipoliecca, OCHOBaHHAsl Ha MPUMEHEHUHU CHElMaTU3UPOBAHHBIX MPO-
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TPaMMHBIX CPeJl ¥ TEXHUYECKUX CPEJICTB pabOThI ¢ MH(OpMALIHEH.

®opMbl Yy4EOHBIX 3aHATUM C HCIOJIB30BAHMEM HWH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuusa-Bu3yanu3anus — M3J0KCHHUE COJECPXKAHUS COMPOBOXKIACTCS IMPE3CHTAIMEH (me-
MOHCTpAIMel y4eOHBIX MaTepPHAIOB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMaXx, B T.U.
WJUTFOCTPATUBHBIX, TpauuecKuX, ayno- U BUICOMATEPHUAIIOB).

[TpakTudeckoe 3aHsTHE B (hOpME TPE3CHTALUN — MIPEJICTABICHUE PE3yJIbTAaTOB MPOSKTHOMN
WJIM UCCIIEIOBATEILCKOM AESATEIbHOCTH C HCIOJIb30BAHUEM CICIUATU3UPOBAHHBIX MPOTrpaMM-
HBIX CPEJ.
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6 YueOHO-MeTOIMYeCKOEe 00ecleyeHrne CaMOCTOSITeIbHOM PadoThl 00yUYarOLIUXCsl

[To mucumuinHe «®u3nKa» MPEIyCMOTPEHA ayIUTOpHAs W BHEAYIUTOPHAs CaMOCTOS-
TenbHast paboTa 00yUJarOITUXCS.

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

Ilpumepnuie ayoumopnusvie konmpovhote pavomut (AKP):
1 cemecTp
KonTpoubnas padora Ne 1 «MexaHuka»

1. B mnockoctu XOY ABMKETCS TOYKA TaK, YTO CKOPOCTh €€ M3MEHSETCS M0 3aKOHY

V=026 +8]) Ompenenuts: 1) yckopeHHe TOUKH, 2) CKOPOCTB 4epe3 5 ¢ MOociIe Hada-
Ja BUXKEHUS, 3) mepeMelleHre 3a 5 ¢ ABUKECHHUS.

2. HaxnonHasi TiiockocTh, oOpa3yromas yroi o = 25° ¢ II0CKOCTBI0 TOPU30HTA, HMEET
nmuay | = 2 m. Teso, 1Burasch paBHOYCKOPEHO, COCKOJB3HYJIO C 3TOH MJIOCKOCTH 3a
Bpems t =2 c. OnpenenuTs KO3GUIHESHT TPEHHS L TeJa O TUIOCKOCTb.

3. Cuapsn maccoit m = 10kr o6nanan ckopoctbio V =200 M/c B BepXHEW TOUKE TPAEKTO-
puu. B 3T0i1 TOUKe OH pazopBaiics Ha JBe 4acTu. MeHbIas Maccoil My = 3 Kr HoJay4u-
Ja ckopocTth U; = 400 M/c B mpexHeM HampaBieHuu. Halitm ckopocTb U, BTOPOH,
0oJbIIeH YacTH MOCIIE pa3pbiBa

4. MarepuaibHas TOYKa KOJICOJIETCS COMIACHO YPAaBHEHHUIO x=Ad-cosopt  ppe A=5
em,mo=n/12 ¢™. Koraa Bo3Bpamiaiomasi ciujia B MEpBBI pa3 JOCTHTACT 3HAYCHHS -
12mMH, norenuuanbHas sHEprust Touku okaspiBaetTcsi paBHo 0,15 mJDx. Onpenenure
3TOT MOMEHT

Kourpoasnas padora Ne 2 « MKT. Tepmogunamuka»

1. Ha xakoii BeIcOTe naBieHHe Bo3ayxa cocTaBiuseT 70% oT JaBieHus Ha YpOBHE Mopsi?
Cuauraiite, 4TO TeMreparypa Bo3ayxa noctossuHa u pasHa 5°C. OTBeT BhIpa3UTe B K-
JIOMETPAX U OKPYIJIUTE JI0 IE€CATHIX

2. CnyrHuk BieTell B TeHb 3eMiu. [Ipu 3TOM TemmepaTypa BHYTPH CITyTHUKA, paBHAS
BHauazne 290 K, nonusunace Ha 1%, u3-3a 4ero naBieHHE BO3yXa, MOJSpHAs Macca
KOoTOoporo paBHa 29 r/monb, ymenbummiioch Ha 1 klla. Onpenenure maccy Bo3nyxa B
CIyTHUKe, ecnu ero oobem 8,31 M2, VHuBepcanbHasi rasoBas MoctosiHHas 8,31
Jx/(momb-K). OtBet npencrasbte B enuauiax CU

3. Temnoas mamnHa, pabOYMM TEIOM KOTOPOM siBisieTcss | MONb MAealbHOTO Tasa, Co-
BEpILIAeT 3aMKHYTHIN LUK, n300paxkeHHbIN Ha pucyHke. Haiinute KIIJ] mammnabl. OT-
BET MPEACTABbTE B MIPOLIEHTAX U OKPYIJIMTE JI0 IIEJIOT0 Yncia

2,

Po

%

o
=+

0 Vs 2V, ¥

4. (CMecs, coCcTOSIIYIO U3 5 KT JbAa U 15 Kr Boasl npu obmelt remmneparype 0°C, HyKHO
HarpeTh a0 Temmeparypsl 80°C, mpomyckas yepe3 Hee BOJSHOW Map, HArpeThlid 110
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100°C. Omnpenenure He0OXOAMMOE KOJIMYECTBO Mapa. YaeibHas TEIJIoTa IUIaBICHUS
JIBIa 3,36-105 Jx/xr, ynenbHas TeruioeMkocTb Boabl 4190 JIx/(kr-K), ynenpHas Ter-
nota mapooGpasoBanus 2,26-10° Iix/kr. Otser npeacrasbre B eauanuax CU u okpyr-
JMTE 10 COTHIX

2 cemecTp
Kountpoabnas padora Ne 1 «DiekTpoMaraeTusm»

1. Toueunsie 3apsab Q1 = 20 MxKi, Qo= -10 mxKn nHaxoasrcs 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 Oarapen = 80 B, BHyTrpeHnHee comporuBieHue Rj = 5 Om. Buemnss nens mo-
Tpebaser momuocTs P= 100 BT. OnpenenuTte K.1m.1., ¢ KOTOpsIM paboTaet OaTapes

3. Tlo aByM mapajiesabHBIM MPOBOJAAM JIHHOM | = 3M KaKablii TEKYT OAMHAKOBBIC TOKH
I= 500 A. Paccrosiaue d mexy nmpoBogamu paBHo 10cm. Onpenenuts cuity F B3aumo-
JEHCTBHS MPOBOJIOB

4. KsagparHas pamka maccoil 20 r, U3roTOBJIEHHAs] U3 MEIHOTO IPOBOJA JUAMETPOM 2
MM, MOXET CBOOOJTHO BpaIlaTbCs BOKPYT TOPU30HTATBHON OCH, COBMAIAIOIICH ¢ OTHOMN
u3 ee cTopoH. Pamky momecTwnu B ogHopoaHoe marHutHoe mnoje (B = 0,1 Tiu), na-
MpaBJIEHHOE BEPTUKAIBLHO BBepX. OmpenenanTe yroi o, Ha KOTOPBIA OTKIOHUTCS paMKa
OT BEPTHKAJIH, €CJIM 110 HEW MpoIycTUTh ToK =10 A.

Kourtpoabnas padora Ne 2 «BosiHOBasi onTHKA)

1. Mexny CTEeKJISIHHOM MJIACTUHKOW M JieXallell Ha Hell MJI0CKOBBITYKIION JIMH30M Haxo-
IUTCA  KUIKOCTh. HaliTm mokaszarenb NpPEIOMIIEHUS OJKUIKOCTH, €CIM paauyc
I3TpeThero TeMHOro koiybla HeloToHa npu HaOMIOAEHUM B OTPaKEHHOM CBETE C JJIU-
HoM BosHbI A= 0,6 MM paBeH 0,82 mm. Paguyc kpuBu3nsl muH3bl R = 0,5 M

2. DKpaH, Ha KOTOPOM HaOIoaaeTcss AuQpaKIMoHHas KapTHHA, PACTIONOXEH Ha PACCTOS-
HUU 1M OT TOYEYHOrO MCTOYHHMKA MOHOXPOMAaTHYECKOIO CBETAa C JUIMHOM BOJHBI 0,5
MKM. [Tocepeanne Mexay 3KpaHOM M MCTOYHHMKOM NOMelleHa auadparMa ¢ KpyribiM
otrBepctueM. Ilpyu kakoM HaMMEHBIIEM JUaMeTpe OTBEPCTUS LEHTP AUDPAKIIMOHHON
KapTUHBI OYAET TEMHBIM?

3. Ha nudpaxmonnyro pemerky, cogepxamtyto n = 600 mTpuxoB Ha MUUTUMETP AJTUHBI,
najaeT HopMaJbHO Oenblilt cBeT. CHeKTp MpoenupyeTcsl MOMEIIEHHOM, BOIM3U pemieT-
KM JIMH301 Ha 3kpaH. OnpenenuTs unHY | criekTpa nepBoro mopsiika Ha dKpaHe, eciu
paccTositHMe OT JMH3BI 10 3kpaHa L=1,2 M. I'panuner Buaumoro cnekrpa A ,=400HM,
Ay=400 HM

4. Tly4ok cBeTa mocieaoBaTelbHO MPOXOJIUT Yepe3 JiBa MOJISIpU3aTopa, MIOCKOCTH MpPO-
MYCKaHUsI KOTOPBIX 00pazyroT Mexay coboii yromn ¢ = 40°. [Ipunumas, yto kKoapduiiu-
EHT morJIomeHus K Kaxoro momspuzaropa pase 0,15, HalTH, BO CKOJIBKO pa3 IMy4oK
CBETa, BBIXOAIINNA U3 BTOPOTO MOJISPU3ATOPA, OCIA0JIEH IO CPABHEHUIO C ITYYKOM, Ia-
JTAFOILIMM Ha MEePBBIN NOJIIPU3ATOP.

Kontpoabsnasi padora Ne 3 «KKBantoBasi puszuka, puszuka atroMa 4 aTOMHOTO SIAPA»

1. B pesynbrare a¢dexra Komnrona GpoToH npu coyapeHuu ¢ 3IeKTPOHOM ObLI paccesiH
Ha yroi 6=90°. OHeprust paccesHHOro ¢oroHa &£=0,35 M»aB. Onpenenauts SHEPruio
(doTOHA €1 IO pacCEeSTHUS M SHEPTHIO, TPUXOSAIIYIOCS Ha 3JICKTPOH OT/IAYH.

2. YacTHuua HaXOAUTCS B OCHOBHOM COCTOSIHUHM (N=1) B OAHOMEpPHOM IMOTEHIHAIEHOM
AIKUKEe MUAPUHON L ¢ abCoMOTHO HEMpPOHHUIIAEMBIMU CTEeHKaMH. HalTu BeposITHOCTH
npeObiBaHuUs yacTullbl B o0mactsax 0< X <(L/3) u (L/3) < x < (2L/3).
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3. HaiiTn HauMeHbIIYIO UIMHY BOJHBI B YJIBTPa(UOIETOBOM CEpUHM CHEKTpa BOAOPOAA.
Kakyro HauMEHBIIYI0 CKOPOCTb AOJKHBI UMETh AJIEKTPOHBI, YTOOBI IPU BO30 YKICHUN
aTOMOB BOJIOPOJa YAapaMu TaKUX 3JIEKTPOHOB MOSBUJIACH 3Ta JIMHUA?

4. OrmpenenuTs SHEPTUI0 PEaKLUU 5B (n,o) aLi’, IIPOTEKAIOIIEH B PE3yJIbTAaTE B3aUMO-
JIeCTBUS BEChbMa MEJICHHBIX HEHTPOHOB C MOKOSIIIUMHUCS sipaMu 6opa. Haiitu Taxoke
KMHETUYECKUE DHEPTUU IPOAYKTOB PEAKIIUH.

BHueaynuTopHas camocrosTenbHas padoTa 00y4aromMXCcs BKJIIOYAET B ce0s: MpopadoTKy
JEKLIMOHHOTO MaTepHaia, W3y4eHHE JIMTEPaTypbl MO COOTBETCTBYIOIIEMY pa3feily; pelleHue
VHIMBHTyaJIbHBIX IOMAITHKUX 33/1a4, TOJrOTOBKY K BBIITOJHEHUIO JIa00paTOpHBIX padoT, MOAro-
TOBKY K OTYETY 110 1JaOopaTOpHBIM paboTaM, OATOTOBKY K CEMUHApaM.

Ilpumepnvie unougudyanvusie oomauwinue 3aoanusn (M/13)
1 cemecTp

3aoaua Ne 1 «Kunemamuka nocmynamenibHozo U 6pauiameibHo20 08UNHCEHUA)

Touka ABHKETCS [0 OKPYKHOCTH paanycoM 4 M o 3akony S = A+ Bt rne S — npoiinen-
HbII yTh, A=8 M, B=2 M/c?, t- BpeMs. OnpenenuTh, B KAKOM MOMEHT BPEMEHU HOPMaJIbHOE yC-
KOpEHUE paBHO 2 m/c?. Haiitu CKOPOCTb, TAHTCHIIMAIILHOE U TIOJHOE YCKOPEHHE TOYKH B 3TOT
MOMEHT BPEMEHH

3aoaua Ne 2 «/Junamuxka nocmynamenbHo20 O8UNCEHU)

Ha o6Gox MaxoBuka quamerpoM 60cM HaMOTaH IIHYpP, K KOHILy KOTOPOTO MPUBS3aH I'Py3 €
Maccoi 2 kr. OnpenenuTb MOMEHT MHEPIIUU MaXOBUKa, €CJIM OH BpaIllasiChb paBHOYCKOPEHHO IO
neicTBUEM Ipy3a, 3a Bpems t=3¢ npuodpen yrioByro cKopocTs 9 paj/c.

3aoaua Ne 3 «/lunamuxa epawyamenbHozo 08UMHCEHUAY,

Ha Ban B BuJle IMIMHAPA C TOPU30HTAIBHON OCBIO BpAlllEHUsI HAMOTaHa HEBECOMasl HUTD,
K KOHIy ee IpUKperieH Tpy3. Kakyio yrioByro ckopocTh OyAeT UMETh BaJl CITyCTs 2¢ MOCIe Ha-
qajia ABM)KEHUS IPpy3a, €ClIM Macca Baya 4 kr, ero paguyc 20 cm, macca rpysa 0,2 Kr, 1eHCTBUEM
CWJI TPEHMSI Ha ABMXKYIIMECS Tela MOKHO IIPeHeOpeyb

3aoaua Ne 4 «3akonvl coxpanenus 6 Mexanuke»

JIBa manbIx 1o pazMepy rpysa maccamu mp=10 Kr U mp=15 Kr mojBenieHbl Ha HUTSX OJU-
HaKOBOHM JMHBI L=2 M B OJHOM TOYKE M CONPUKACAIOTCS MEXAY coOoi. MeHbIuil Tpy3 ObLI
OTKJIOHEH Ha YroJl 0=60° u otmymieH. OnpeaenuTe BHICOTY, Ha KOTOPYIO TOJHUMYTCS 00a rpysa
nocse abCoNIIOTHO HEYIPYToro yaapa

3adaua Ne 5 «Mexanuueckue Konedanun»

[Tepuon 3aryxaromux xojedanuit pasen T = 4c, norapudmuyeckuii TeKpeMeHT 3aTyXaHus
1,6; HauanbHas ¢aza paBHa 0. CmemnieHue Touku B MOMeHT T/4 paBHo 4,5 cMm. HamucaTh ypaBHe-
HUe KojeOaHui U MOCTPOuTh rpaduk B mpeenax TpEX nepuoioB

3aoaua Ne 6 «Penamueucmckan MexanuKka»

B naboparopHoii cucteme oTcueTa OfHa U3 ABYX OJUHAKOBBIX YACTHUI[ C MACCOM Mg MOKO-
UTCS, Ipyras JBHXKETCS CO CKOpOCThio v=0,8¢ 10 HaAMpaBJICHUIO K MOKosIeics yactuie. Onpe-
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JIeTUTe PENSTUBUCTCKYIO MAcCy ABIDKYILIEHCS 4acTUIBI B JIAOOPATOPHON CHCTEME OTCYeTa U ee
KMHETUYECKYIO SGHEPTHUIO

3aoaua Ne 7 «MKT. Cmamucmuueckasn gpuzuxa»

B cocyne o6beMom 20 71 HAXOIUTCS CMECh BOJIOPOJIa M Tesiusl 1o AaBiieHreM 2 atMm. O6-
mjas Macca cMecu S r. 3BecTHO, UTO CpeiHsisl KHHETHYECKasi SHEPTUsl OCTYNATEIbHOTO JBUXKE-
HUSI MOJIEKYJ cMecu ra3oB paBHa 0,038 3B. Bo ckoyibKO pa3 oTiIM4aroTcsi Macchl BOAOPOJA U T'e-
nusi B cMecu?

3aoaua Ne 8 «HUoeanvnuotit 2caz»

3 MOJISt a30Ta IUIOTHOCTBIO P=1,25Kr/M° H30XOPHO HATPENHN TAK, YTO €rO JABICHHE H3Me-
aunace ¢ 1,1-10° ITa go 1,6:10°I1a, a 3atem M300apHO CXKAIIK JI0 TIPBOHAYATIBLHON TEMIIEPaTYPhI.
Onpenenure TemMrepaTypsl B KaXJIOM U3 TPEX ONUCAHHBIX COCTOSHUI M KOHEUYHBIM 00BbEM rasa.
N3o6pasute rpaduku 3TUX MpoieccoB B koopaunarax P-T

3aoaua Ne 9 «llepsoe nauano mepmoounamurxu,

B pesynbTare M30TEPMHUYECKOrO paCHIMPEHHs a30Ta Maccoi M=0.2Krmpu Temmeparype
T=280 K 0o6bem ero yBenumumBaetcsi B 2 pa3a. Onpenenuts: 1) paboty A, COBEPIICHHYIO ra30M
npu pacupenunn; 2) u3menenue AU BHyTpeHHEH dHepruu; 3) KOJUYECTBO TEIUIOTHI Q, moiry-
YEHHOE Ta30M

3aoaua Ne 10 « Bmopoe nauano mepmoouHamurKuy»
Kycok sipna maccoir m =200r, B3sThii ipu Temiieparype t; = -10C°, Ob11 Harper 10 Temrie-

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

2 cemecTp

3aoaua Ne 1 «Inexkmpocmamukay

DeKTpuueckoe moje co3aano AByms 3apsaamu =10 uKin u q2=-20 uKn, naxonsmumucs
Ha pacctossHuM d=20 cM 1pyr ot apyra. OnpeaenuTs HanpsHKeHHOCTh MOJIs B TOUKe A, yaajeH-
HOM OT mepBoro 3apsaa Ha paccrostHue r1=30 cM u oT BToporo Ha ;=50 cMm. Paccuurats padorty,

KOTOPYIO HEOOXOAMMO COBEPIIHTB, UTOOHI MIEPEHECTH TOoUedHbI 3apan qo=5-10" K u3 Touku
HaXOJSAIINNCA TOCepeAMHE MEXTY 3apsilaMy 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, r3=1/3 Om, R3=1,0 Om,

R3=1/3 Om. Omnpenenute: 1) CUbl TOKa BO BCEX y4acTKax IEMH; 2) TEIUIOBYIO MOIIHOCTh, KOTO-
past BBIICIICTCS Ha CONTPOTHBIICHUH R3.
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3.3
R £2. 12

3

nwur 51

3aoaua Ne 3 «Maznumocmamuxa)

[To nBymM OECKOHEYHO UIMHHBIM HIPSAMBIM MapajuleIbHBIM IPOBOJAM, HAXOASLIMMCS Ha
paccrossnuu R=10,0 cm apyr ot apyra B Bakyyme, TekyT Toku [1=20,0 A u [,=30,0 A ogunako-
BOro HampasieHus. OnpenesnTe MarHuTHYIO MHAYKIMIO o B, coznaBaeMoro tokamu B TOY-
Kax, JIeXKallluX Ha MPsAMOM, COeTMHAOINX 00a npoBoja, eciau: 1) Touka C I€XUT Ha pacCTOSTHUU
r=2,0 cM jeBee JIEBOro mpoBoja; 2) Touka J[ JeKuT Ha paccTosHHM 12=3,0 cM IpaBee IPaBoro
npoBoAa; 3) Touka G JeXUT Ha paccTosIHUU 13=4,0 cM IIpaBee JIEBOTo NpoBO/ia

3aoaua Ne 4 «InekmpomazHumnas UHOYKYUA»

[TpoBoasiuii MIOCKUI KOHTYp, UMerOIMi (hopMy okpyxHOCTH paauyca r = 0,05 M mo-
MEIIEeH B OJHOPOJHOE MAarHUTHOE MOJI€ TaK, YTO JMHUM MarHUTHOW WHAYKIIMU IOJISl HarpasJie-
HBI TIEPICHIUKYISPHO TUIOCKOCTH KOoHTypa. CompotuBieHne KoHTypa R = 5 Om. Marnutnas
UHAYKIMSA MeHsiercs 1o 3akoHy B = kt, rae k = 0,2 Tn/c. Onpenenure: a) 3.4.C. UHAYKIUH, BO3-
HUKAIONIYI0 B 3TOM KOHTYpe; 0) CHIIy MHAYKIIMOHHOTO TOKA; B) 3apsijl, KOTOPBIH MPOTEUYET 10
KOHTYpY 3a IepBbIe 5 CEKYH]I H3MEHEHHUSI TIOJIS.

3aoaua Ne 5 «llepemennntit mox»

Karymika HaMmoTaHa MeIHBIM POBOJOM auamerpoM d=0,2 MM ¢ obmieit aauHo# =314 M u
uMmeeT UHAYKTUBHOCTh L=0,5 I'H. Onpenenuts conpoTUBIEHNUE KaTyIIKHU: 1) B [IeNH MOCTOSIHHO-
r'o TOKa; 2) B LIENH NIEPEMEHHOI0 ToKa ¢ yactoTor v=50 I'ny

3aoaua Ne 6 «Hnumepgepenyus ceema om moueuHvlx UCHMOYHUKOB)

B onbite FOHra Ha mytu ogHOro u3 uHTEpdEepUpyOUMX JTydei nomMemanach TOHKas CTeK-
JISTHHAs TJIACTHHKA, BCIEACTBHE YEro LIEHTpaJibHAas CBETJas M0J0ca CMellalach B IMOJIOKEHUE
NEPBOHAYAJILHO 3aHATOE MATON CBETJION MosIocoi(He cunTas LeHTpaibHoi). JIyd nmagaer Ha mia-
CTUHKY NepneHauKyisipHo. [lokasatens npenomiienus miactuiku n=1,5. J{nuna BonHbl A=6- 10”7
M. KakoBa TonmuHa niacTuHku?

3aoaua Ne 7 «Humepghepenyun céema 6 mOHKUX NAEHKAX)

[TnockomaparnienbHas CTEKJISHHAs TUTACTMHKA TOMIMMHOW d=1,2 MKM W ¢ TIOKa3aTelieM
IIPEOMIIEHUS N;=1,5 MoMeIIeHa Mexay AByMsl CpelaMH C TIOKa3aTeNIIMU NIPEJIOMIIEHUS N1 U Ny.
Cser ¢ qyHOM BOJHBI A=0,6 MKM MajjaeT HOpMaJIbHO Ha IUIACTUHKY. ONpenenuTe OnTHYECKYIO
Pa3HOCTBb X0OJ1a BOJIH, OTPAKEHHBIX OT BEpXHEH U HU)KHEU IOBEPXHOCTEH IUIACTUHKU U OIpese-
JUTE, yCUJICHHE WM OClIa0lIeHne MHTEHCUBHOCTH MPOUCXOIUT MPH UHTEp(EpEeHIIUH B CIeyI0-
HIMX CIIyYasx: a) n1<n<ny; 6) ni<n>n;

3aoaua Ne 8 «/[ugppaxyua Dpenensn»
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Haiinure paguycel nepBeIx Tpex 30H OpeHens M III0CKOM BOJIHBI, €CJIM PACCTOSIHUE OT
BOJTHOBOM IMOBEPXHOCTH /10 TOUKH HaOmoaeHus 1 m. JmuHa Boabl A=500 HM.

3aoaua Ne 9 «/[luppakuua @paynzoghepa
Haiitn HanOonbIIMii MOPSAIOK CIIEKTPa VIS JKEJITON JTMHUU HATPHS C JJIMHON BOJHBI A=589

HM, €CJIU MOCTOsTHHAS JudpakuuoHHON pemeTkn d=2 MkM. CKOJIBKO BCErO MaKCHMYMOB JAacT
ota pemerka? [lox kakuM yriom ¢ HaOMIOAACTCS TOCISTHUNA MaKCUMyM?

3aoaua Ne 10 «Ilonapuzayua ceemay
0 .
VYron Mexay MI0CKOCTAMHU MPOMYCKaHUs ABYX MOJsipu3atopoB paBeH 50°. EctecTBeHHbIN

CBET, IIPOXOJIs Yepe3 TaKylo CUCTeMy, ociabisercs B 8 pa3. IIpenebperas nmorepsMu cBera mnpu
OTpa’KE€HHH, ONIPENIeIUTh KO3((UIIMEHT MOIJIOIEHHS CBETa B MOJISIPU3ATOpax

3aoaua Ne 11 «Tennosoe uznyuenue»

Uepnoe Teno Harpenu ot Temneparypsl 600K mo 2400K. Bo ckonbko pa3 yBenmnymiach
o0111ast TeruIoBast SHEPrus, u3aydaeMas Teaom? Ha CKOJIbKO M3MEHWIIACH JJTMHA BOJIHBI, COOTBET-
CTBYIOIIasA MaKCUMYMY SHCPIruu U3JIYUCHUA U CHGKTpaJIBHBIﬁ COCTaB I/IBJIy‘-ICHI/ISI?

3aoaua Ne 12 «@omorgphexmy»

OnpenenuTh HAUMEHBIIMNA 3aeP)KUBAIONINIA MMOTEHIMAJ, HEOOXOAUMBINA ISl TIpeKparie-
HUS SMUCCHUU C TIOBEPXHOCTH (POTOKATOJA, €CIIU OH OCBELIAETCS U3JyYCHUEM C JJIMHOM BOJIHBI
0,4 MxM, a KpacHas rpaHuLIa JUIsl MaTepuaia karoga paBaa 0,67 MKkm

3aoaua Ne 13 «I¢hhpexm Komnmonay

®dotoH ¢ sHeprueit 1 MaB paccesiiicst Ha cBOOOAHOM MOKOUBITIEMCS deKTpoHe. HailTu ku-
HETHUYECKYIO PHEPTHIO AJIEKTPOHA OTNa4yM, €CJIM B pe3yJbTaTe paccesHus AJIMHA BOJHBI (OTOHA
U3MeHUIach Ha 25%

3aoaua Ne 14 «Dnemenmot K6AHMOBOU MEXAHUKU

HpI/I JABVKCHUHN YaCTHUILBI BAOJIb OCH X CKOPOCTb €€ MOXKET OBITH omnpeaciicHa ¢ TOYHOCTBIO

(ommbOko#) mo 1 cm/c. HaitTu HeompeneneHHOCTh KOOPAWHATHI, €CJIM YacTUlleH siBisieTcs: 1)
AIIEKTPOH, 2) ApoOuHKa maccoi 0,1r

3aoaua Ne 15 «Hacmuua 6 nomeHyuabHou ame
CoOcTBeHHast PYHKIIHSI, OMUCHIBAIOIAs COCTOSIHUE MHUKPOUYACTHUIIBI B O€CKOHEYHO TIIy0O0-

. 7n
. . . w,(X)=Csin—x
KOW NOTEHLIHAIbHOU siMe MUPUHOU [, UMeeT BUJ I, Hcnonb3ys ycnoBus HOpMHU-

POBKH, OTIPEeNIeIUTh MOCTOsIHHYIO C.
3aoaua Ne 16 «Amom no meopuu bopa»
BbruncnuTh paanychsl mepBbIX TpexX OpOUT 3JIEKTPOHA B aTOME BOJIOPOJIa

3adaua Ne 17 «H3nyuenue amomay
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Haiitn HanOonplyl0o 1 HAMMEHBIIYIO JIUTMHBI BOJIH cepud llamieHa B crekTpe U3IydeHUs
BoZi0poa. CpaBHUTH MOJIYYCHHBIC 3HAUECHHUSI C ITTMHAMU BOJIH BUJIMMOTO U3JTYYCHHS

3aoaua Ne 18 «Paouoakmuenocmoy

192
IlepBoHauasibHasi Macca M30TONA UpUAUsA 7 paBHa M = 5 r, mepuoa noiypacrana 75

cyrok. Onpenenure, CKOIBKO sifiep pacnagercs 3a 1 cekyHay B aToM mpemnapate. CKOJIBKO aTo-
MOB 3TOr'0 Ipenapara octaHercs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHMTCS aKTUBHOCTD IIpe-
napara 3a 3To Bpemsi?

3aoaua Ne 19 «3axonvt coxpaneHus 6 A0ePHHIX PEAKUUAX)

B 1nienTpe cosHIla mpoTekaeT TepMosiepHas Peakiusa CHHTEe3a Tellis U3 BOJIOPOa, B KOTO-
o 4
poil U3 YeThIpex MPOTOHOB oOpaszyercsa sanpo He' u nBa mo3urpoHa. 3amuIIMTe 3Ty PEAKIHUIO.
Kakwue eme yactuiisl o0pa3yroTcs B Heit?

3aoaua Ne 20 «nepzeus 6 a0epHbIX peaKyuax»

Kaxoe komudectBo U «BBITOpaeT 3a roj B SIEPHOM PEakTOpe ¢ IEKTPHYSCKOH MOLII-
HocThio | I'BT u k..z1. 38%? Cuurare, uyTo pacnazn siiep ypaHa Moj JeHCTBUEM TEIUIOBbIX HEM-
TPOHOB NPHUBOJUT K OOpa30BaHUIO U30TOMNOB KceHOHa-141, cTpoHUMA-92 U Tpex BTOPUYHBIX
HEHUTPOHOB.

Ilepeuens nabopamophvix pabom
1 cemectp

Ne 1 «IIpumMeHeHnE 3aKOHOB COXPaHEHHUS JJIsI ONPEIECTCHUS] CKOPOCTH TOJIETa YN
No 4 «MccnegoBanue BpallaTeabHOTO JIBUXKEHHSI TBEPAOTO Teja BOKPYT HEMOIABUKHOM

Ne 5 «Omnpenenenue xapakTEpUCTUK 3aTyXalOMUX KoleOaHuil (GU3MUecKoro MasTHIUKa
Ne 11 «M3ydyeHune cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»
Ne 14 «Onpenenenue nokasarens aguadatsl merogoM Knemana u Jlezopmar

2 cemecTp

Neo 21 «MccnenoBanue 31€KTPOCTATUUECKOTO MOl C TOMOIIBIO 30H1a)

No 24 «Pacmmpenue npesena u3sMepeHus: aMrepMeTpa MoCTOSHHOTO TOKa

Ne 28 «Onpenenenne MHIYKTUBHOCTU KaTYIIKA U MAaTHUTHOM MPOHHUIIAEMOCTH (deppomar-
HUTHOTO TEJIa

Ne 32 «Onpenenenne paguyca KpUBU3HBI JTMH3BI U TIOJIOCHI TIPOIMTYCKaHUS CBETOPMIBTPA C
moMoIIbI0 KoJiell HeroToHay

Ne 34 «Omnpenenenue JIHMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK TUGPAKIIMOHHON pemieT-
K1

Neo 35 «Onpenenenue KOHLIEHTPALMK PACTBOPOB caxapa U MOCTOSTHHOM BpaILIEHUS»

Ne 36 «CHsiTHE BONBTAMIEPHBIX XapaKTEPUCTUK (DOTOIIEMEHTA U ONPECICHNE ero 4yB-
CTBUTCIBHOCTH)

Ne 37 «MccnenoBanre u3nydeHus aOCOTIOTHO YEPHOTO TeTa

Neo 41 «MccnenoBanue Bo30yXIEHUSI aTOMOB Ta3ay

Ne 42 «Onpenenenue riaBHbIX KBAHTOBBIX YHCEN BO30YKIEHHBIX COCTOSHUIN aToMa BOJIO-
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poaa»

No 51 Ne 1 «3yueHne 3aKOHOMEPHOCTEN O-pacraaay
Ne 53 «Omnpenenenre MakCUMaabHOW PHEPTUU -4acTUI] U UACHTU(DUKALIUSA PaIHOaKTHB-
HBIX IIPEIapaToBy»

Hepeueub 60NPOCO6 K CEMUHAPCKUM 3AHAMUAM

1 cemectp

Cemunap Ne 1 «Kunemamuka u Ounamuxa nocmynamenbHo2o U epauiameibHo2o0 08u-

HCEHUA))

[TonsiTve paguyc-BEKTOpa, CKOPOCTU U YCKOPEHHUs MaTepualibHON Touku. CpenHue u
MI'HOBEHHBIE BEJIMYHHBI.

[Ipsmast 1 oOpaTHas 3ama4u MeXaHWKH. Poibp HavanbHbBIX ycnoBuid. [lepememenue u
MPOUICHHBIN NYTh.

JIBMKEHHE 10 OKPYKHOCTH. YTOJI IIOBOPOTA, YIJIOBAasi CKOPOCTh U YTIIOBOE YCKOPEHHE.
CBs13b yIVIOBBIX U JIMHEWHBIX BEJIMYHH.

KpuBonunerinoe nBuxenue. TaHreHuanbHOE U HOpMaibHOE yckopeHue. [lomHoe yc-
KOPEHHE. YTOJI MEXY CKOPOCTBIO U YCKOPEHHUEM.

WNuepumanbeueie cucteMsl oTcuera. [Ipunnun otHocurensHoCcTH ['amunes. Ilepsslit 3a-
KoH HproToHna.

[Tonsitue cuibl, Macchl U uMmmynbca. [Ipunnun cynepnosunuu. OCHOBHOHN 3aKOH M-
HaMHUKH IIOCTYNATEIbHOr0 IBMKeHUs. Tperuii 3akoH HproToHa.

MOMEHT UMITyJIbca U MOMEHT CHJIbI OTHOCUTEIBHO TOUYKH. OCHOBHOE ypaBHEHHUE JU-
HaMHUKH BpaIllaTeIbHOIO ABUKECHHUS.

Bpamenne BOKpyr HENnoABMKHOM OCHM. MOMEHT MHEpLHMM TBEpIAOro Ttena. Teopema
Ireiinepa.

AHajorus xapakTepuCTHK U YpaBHEHUU IMOCTYNATEIbHOIO U BPalaTEeIbHOTO JBHXKE-
HUS.

Cemunap Ne 2 «3akonul coxpanenusn ¢ mexanuke. Koneoanus u oot

1.

N

9.

10.

11.
12.
13.

WuTerpansl nBrkeHus. CBs3b 3aKOHOB COXPAHEHMsI C CHMMETPHUSAMH IPOCTPAHCTBA U
BPEMEHU.

3aMKHyTasl CUCTEMA. 3aKOH COXPaHEHMsI IIOJTHOTO UMITYJIbCa CUCTEMBI TEI.

3aKOH COXpaHEHMs IMOJHOIO MOMEHTa HMMIyJbCa CUCTEMbI Ted. JIBukKeHHe B LeH-
TPaJIbHOM IIOJI€.

Pabora u MomHocTh. KuneTnueckas sHeprusi MoCTyHaTeIbHOTO M BpalllaTelIbHOTO
JBUKECHUS.

KoHcepBaTtuBHbIE M JUcCUIIaTUBHBIE CHJIbL. PaboTa KOHCEpBATUBHBIX M JUCCHUIIATHUB-
HBIX CHIL

[ToTeHumanbHas SHEPrUs. 3aKOH COXPAHEHUS ITOJIHOM MEXaHUYECKON SHEPTUU.

CBsI3b MEXIY CHJION M NMOTEHIIMAIbHOU SHeprueil. J[Ba cnocoba onucaHus B3auMOACH-
CTBHS.

VYpaBHEHUE rapMOHUYECKUX KOJIEOaHUN M ero pemieHne. XapakTepUCTHKH KoiaeOaHuH
(amMmIuTya, YacToTa, HavanbHas (asa).

MaremaTnueckuii 1 GU3NIECKUN MasITHUKH.

VYpaBHeHHE 3aTyXaloUMX KoJieOaHUH U ero pelieHrne. XapakTepUCTUKU 3aTyXarolnx
KoJieOaHui (BpeMsl peslakCaliy, Jorapu(pMUUIECKH JeKpEMEHT, JOOPOTHOCTB).
DHeprus rapMOHHUYECKHX U 3aTyXaroluX KoueOaHui.

Brinyxennsie konebanus. Pezonanc.

[Tonepeunbie U MPOAOTLHBIC BOJHBIL. XapaKTEPUCTUKHU OeryIeil ynpyroi BosHbl. CKO-
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N

B

POCTh pacrpoCTpaHEHHs! YIIPYTUX BOJIH.

14. Knaccudukarus BoJH 1o ¢opMe BOITHOBOM MOBepXHOCTH. Ilnockas, cepuueckas u
IWIMHAPUYECKask BOJTHA.

15. BosiHOBOE ypaBHEHHE.

16. Hanosxenue ynpyrux BoiH. CTosidasi BOJHA U €€ 0COOCHHOCTH.

Cemunap Ne 3 «MKT. Tepmoounamuxar

1. Makpocucrema. CTaTUCTHUECKUI U TEPMOJIMHAMUYECKHUM MOIXO0AbI K OIIMCAaHUIO MaK-

pocucrem.

JuckpetHslit Habop BennuuH. [IoHATHE BEPOATHOCTH M CPETHEH BETHYUHBI.

3. HenpepsiBHblii HaOOp BenmnuuH. OYHKIINS paclpee/ICHHs CIydyaliHON BEJTMYUHBI U €€
cBo¥icTBa ((hU3MUYECKHI CMBICI, pacyeT BEPOSTHOCTEH, YCIOBHE HOPMUPOBKH, pacueT
CpPETHHMX BEIIUYHH).

N

4. Pacnpenenenue MoJieKys o nmpoekuusiM ckopocreit. Pactipenenenue [Maycca.
5. Pacnpenenenue Molekyl o MOAy/0 ckopocth. Pactipenenenne Makcperia.
6. Pacnpenenenne MoyieKys MIEaTBFHOTO ra3a MO BBICOTE B IMOJIe TshKecTH 3emiu. Pac-

npenenenue bonbimana. bapomerpuueckas popmysna.

7. Mopens uneanbHoro rasa. Jlapinenue u temreparypa ¢ touku 3penust MKT. Ypasue-
HUE COCTOSIHHSI UJICAIBHOTO Ta3a.

8. Tlomsarme creneneld cBOOOIBI MOJEKYNIBI. TeopemMa O paBHOpPACHpPEACICHUH YHEPTUU
MO CTENEeHsIM CBOOO/IBI.

9. BHyrtpeHHss SHeprus Kak (QyHKIHS COCTOSIHUS CUCTEMBI.

10. PaGota kak ¢yHKIMS mpoiiecca.

11. IlepBoe Hayayi0O TEPMOJIUHAMUKH.

12. M3orepmuueckuii, ”30XOpUUECKUN U M300apHUUECKUIA TPOLIECCHI.

13. Anmmabaruueckuii mporecc. Ypapaenue [Tyaccona. [Tomurpornmueckre mpomeccsl.

14. TlonsaTue TennaoeMKOCTH. MossipHast M yJelbHas TeIIOEMKOCTH. TemIoeMKOCTh MpU
u30Ipoleccax.

15. Hanpasnenue mponeccoB. Ctatuctuueckuii Bec MakpococtostHusg. CyTb HeoOpaTUMo-
CTH.

16. Bropoe Hauano repmoannamuku. @opmynuposku Knaysuyca n Kenbpuna.

17. Durponus cucremsl u ee cBoiictBa. Teopema HepHcra. MI3MeHeHne 3HTponuU B Ten-
JIOBBIX NPOLIECCAX.

18. OcHOBHOE ypaBHEHHE TEPMOJMHAMUKH.

19. Huxmuueckuit mponecc. KoadpduumeHnt mnosne3Horo ASWCTBUS TEIUIOBOW MAalIUHBI.
[uxn Kapuo. Teopema Kapno.

20. Cratuctuyeckuii cmbici sHTponuu. Popmyna bonbimana.

2 cemecTp
Cemunap Ne 1 «Inexkmpocmamuxa. Ilocmoannotii moxk»

DJIIEKTPOCTATUYECKOE TMOJE. DIEeKTpUUecKuil 3apsa. CBONCTBA AIEKTPUUECKOTO 3apsijia.
3akoH KyioHa.

Hanpsi>keHHOCTB 3JIeKTPOCTaTUYECKOTO MOJIS.

HpI/IHHI/IH CYIIEPIIO3UITHUU IJICKTPOCTATUICCKUX monen A AUCKPETHOTO U HECTIPECPBIBHO-
T0 pacrpeesieHust 3apsiioB.

[ToTok BekTOpa HANPSKEHHOCTH IeKTpocTaTHueckoro noisi. Teopema ["aycca.
[ToTeHManbHOCTD ANEKTPOCTATUYECKOTO MoJsl. [IpuHIuMI cynepno3uuuu sl MOTeHIra-
na.

Pabora o mepemenieHuto 3apsaa B 3IEKTPOCTaTHUIECKOM ToJie. TeopeMa o HUPKYISALUU.
CBs13b MeX 1y HANPSKEHHOCTHIO U TIOTEHIIUAJIOM.
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['eomerpuueckoe onrcanue nossi. CUIIOBbIE JIMHUHA. DKBUIMOTEHIIMAIbHBIE TOBEPXHOCTH.
DnekTpuueckoe noje B quanekTpuke. [lonsgpuzanus AusaeKTpuka.

10. Bexrop anekrpuyeckoro cMmemeHus. Jusnekrpuueckas NpoHULIAeMOCTh BellecTBa. Teo-

pema ["aycca ast AMDIEKTPUKOB.

11. DnekTpoeMKOCTh YEAUHEHHOTO NpoBogHNKa. KoHaeHcaTop. DIeKTpOeMKOCTh MII0CKOrO0,

C(bepnqecxoro U MUJIHHAPHUYICCKOr0O KOHACHCATOPA.

12. CoenuHenne KOHIEHCATOPOB. BKITtoueHNE KOHIEHCATOPA B AJICKTPHUSCKUE TETTH.

13. DHeprus 3apssKeHHOT0 KOHJeHcaTopa. [I10THOCTh SHEPTrUuu 3IEKTPUUECKOro MOJIs.

14. Dnexrpuyeckuid ToK. [110THOCTH TOKA. YpaBHEHUE HEMPEPHIBHOCTH.

15. 3akon Oma B auddepenunansuoi hopme. 3akoH Oma B MHTErpaibHOU (popme I oJ1-

HOPOAHOTO y4aCTKa LCIIH. 3HCKTpI/I‘-IeCKOC HaITpsKCHUEC.

16. Conporusienue npoBogauka. CoeTMHEHNE CONIPOTHBIICHHIA.

17. 3akon Oma Ji1s1 HeoJHOPOIHOTO yuacTka 1enu. Ctoponnue cuibl. DJC.
18. IlpaBwmia Kupxroda ajis pacuera pa3BeTBICHHBIX LICTICH.

19. PaGoTa 1 MOIITHOCTH ANEKTPUIECKOT0 TOKa. 3akoH J[koymsa-JIenna.

20. ITepexoaHbIe MIPOIECCHI B LIEMH ¢ KOHICHCATOPOM.

Cemunap Ne 2 «Maznumnoe none u INeKMPOMACHUMHAA UHOYKYUA. IlNeKmpuyecKue

Kolebanus u nepemeunbtﬁ moK)»

No ok

© ®

Enunas npupoza 3JeKTpUYECKOro U MAarHUTHOTO TOJIA.

VIcTOYHUKM MarHUTHOTO I0JI. MarHuTHOE 1Moje JBUXKYLIETOoCs 3apsAia U IPOBOJAHMKA C
TokoM. 3akoH buo-CaBapa.

[ToTok ¥ IMPKYJIALMS BEKTOpAa HHAYKIIMA MarHuTHoro nosisa. Teopema ["aycca u Teopema
0 LUPKYJSLHH.

Cuna JlopeHna. /IpuykeHue 3apspKeHHOM YacTHIBI B MATHUTHOM I10JIE.

Cuita Amriepa.

MarnuTHoe nose B BeniecTse. HaMarHn4eHHOCTh.

HanpsskeHHOCTP MarHUTHOTO MoJisi. MarHuTHas NMPOHUIIAEMOCTh BelecTBa. Jluamarue-
TUKH U TapaMarHeTHKH.

®eppomarnetuku. Gusznueckas npupojaa GeppomarHeTusma.

3akoH anekTpomMarHuTHOM MHAyKkuu Papanes. [Ipasuiio Jlenna. Buxpesoe anexrpuue-
CKOE€ IOJI€.

10. SABnenue camonuaykuuu. MaykTuBHOCTh. CoNleHOUA.

11. DHeprust KOHTypa ¢ TOKOM U MarHUTHOT'O MOJIS.

12. KonebarenbHblil KOHTYp. MeXaHU3M BO3HUKHOBEHUS SJIEKTPUIECKUX KOJIeOaHUH.

13. DHeprust SMEKTPUIECKUX KOJICOaHH.

14. 3aryxaromue kojaeOaHus. XapakTepPUCTHUKH 3aTyXalOUINX KOJeOaHuil.

15. Ponb akTMBHOTO COMPOTHUBIIEHUS B KOJI€0AaTEIbHOM KOHTYpE.

16. Beinyxennble konebanus. BekropHas nuarpamma HanpspkeHuil. Pesonanc Toka. Peso-

HaHCHasd 49acToTa.

17. CooTtHolIeHHE (1)8.3 MCXKY BHCUIHHUM HAIPAKCHUCM, CHJIOM TOKa U HaIlpsPKCHUCM Ha

Pa3IUYHBIX 2JIEMCHTAX LCIIN.

18. HCpCMCHHBIfI TOK. I/IHIIYI(TI/IBHOC U EMKOCTHOC COIIPOTUBJICHHC. ITonnoe COIIPOTUBJICHHUC

LENH PU IEPEMEHHOM TOKE.

19. I[eﬁCTBYIOLHHe SHA4YCHUA CHUJIBI TOKA U HAIPSKCHUSA. MOIIHOCTh IIpr NMNEPpEMCHHOM TOKC.

1.

2.

Koadunment mourHocTy.

Cemunap Ne 3 «Bonnoeasa onmuka
Cucrema ypaBHeHHT MakcBenia kak 0000IIeHHe Pa3pO3HEHHBIX SIBICHUN dJIEKTPHYECT-
Ba M MarHeTU3Ma.
BonnoBoe ypaBHenune. CKOPOCTh paclpOCTPAHEHUSI BOJIHBI U MOKAa3aTeIb MPEIOMIICHUS
CpEJIbL.
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

[Tkana 3eKTpoMarHuTHBIX BOJIH. OCOOEHHOCTH ONTUYECKOTO IMAIa30Ha.
EcrectBeHHbIli M TONSIpU30BaHHbBIN cBeT. Buabl nmossipuzanuu. CTeneHb MOJISIPU3ALMT
YaCTUYHO IOJIAPU30BAHHOIO CBETA.

3akoH Mamnroca.

[Tonsspu3zanus npu OTPaXXEHUU U NPEIOMIICHUM CBETa Ha I'PAaHULE pas3zesia JUAJIEKTpHU-
KOB. Yroa bprocrepa.

JIBoMiHOE JIydenpenoMiIeHue. Y CTpOMCTBO ipu3Mbl Hukous.

Onrtruecky akTHBHBIE BelllecTBa. BpaleHne miocKoCTH MONsipU3aluy CBETa MpU Ipo-
XOXKJECHUM YEPE3 ONTHYECKHU aKTUBHYIO CPELY.

[Tonsitue unrepdepenuu. [IpuHnun cynepno3unuu s CBeTOBbIX BosiH. Habmonaembie
1 HeHaOJII0JaeMbIe BEIMYMHBI.

KorepentHsle 1 HEKOrepeHTHbIE BOJIHBL. CJI0KEHHE MHTEHCHUBHOCTEHN B Cllydyae HEKOre-
PEHTHBIX M KOT€PEHTHBIX KOJIECOaHHIA.

YcnoBust ycuiieHus U ocialbieHusl CBeTa B 3aBUCUMOCTU OT pasHocTu (a3 uHTepdhepu-
PYIOIIUX BOJIH.

OnTuueckuil myTh cBeTOBOro Jayda. CrocoObl M3MEHEHHSI ONTUYECKOTO MyTH CBETOBBIX
BOJIH.

CBs13b ONTUYECKON PA3HOCTH XOJa ABYX BOJH C Pa3HOCThIO (pa3. YCIOBUS MakcUMyMa U
MUHUMYMa UHTEp(PEPEHIUU B 3aBUCUMOCTH OT ONTHYECKON pa3HOCTH X0/1a.

Cxema lOnra. Ycnosus Habnroaenust uatepdepern. KoopanHaTel CBETIBIX U TEMHBIX
IIOJIOC Ha DKpaHe.

BpeMeHHas 1 mpoCTpaHCTBEHHAs: KOTEPEHTHOCTb.

WuTepdepeHIys B TOHKHUX IUICHKaX B OTPAXCHHOM U IPOXOJISIIEM CBETE.

Cxema ana HabmoaeHus kojer] HeioToHa. Pamuychl CBETNIBIX M TEMHBIX KOJEI[ B OTpa-
KEHHOM U IPOXOJSILEM CBETE.

SAnenne nudpakuuu. [punnun [oiirenca-@penens. YnpoleHUe BBIYUCICHUN C TO-
MOILBIO BEKTOPHOU JHarpaMMmsl.

Hudpakuus Openenst Ha KpyriaoM oTBepcTUH. 30HbI PpeHerns.

HMudpaxknus ®@payHrodepa Ha y3KOH NPSIMOJIMHEHHON IIenu. YCIOBUS MakCUMyMa M
MUHMMYMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(paKuu.

Judpaxknuonnas pemerka. OCHOBHbIE XapaKTEPUCTUKU AUPPAKIIMOHHON pemIeTKH. Yc-
JIOBHUS TJIABHBIX MAaKCUMYMOB U MUHUMYMOB M JOOABOYHBIX MUHHUMYMOB.

Cemunap Ne 4 «Keanmosasa onmukay

1.

Nk~ WN

TennoBoe uznydenne abcoarOTHO yepHoro Tena. 3akoH Credana — bonbimana. 3akoH
cMmenieHns Buna.

I'mnoresa I1nanka.

OHeprus u umMnyibc GoroHa. /laBneHue ceera.

dotorddext. 3akonsl poTorddexra. Kpacnas rpanuna gporosddexra.

®opmyna DitHiTelHHA. PensaTuBucTckuil U HEpeIITUBUCTCKUN POTOIPPEKT.
TopMO3HOE PEHTTEHOBCKOE U3ITyUEHHE.

Opdext Komnrona. ®opmyna KomnroHa.

KopnyckynsipHO-BOIHOBOH Ayanu3M CBETA.

Cemunap Ne 5 «Dnemenmol K8AHMOBOU MEXAHUKU U PU3UKU amomay

ook owdE

BonHoBbIe cBOMCTBA YaCcTHII.

Jnuna BostHBI 1e bpoiinsa. DKcnepuMeHTaIbHOE MTOATBEPKICHNUE.

[Tpuniun HeomnpenenenHocTH [ eizenOepra. CooTHOILIEHNE HEONPEIETIEHHOCTEH.
BonnoBas ¢yHKIUS U ee CBONCTBA.

OcHoBHas 3a7jaua KBaHTOBOI MexaHUKu. Y paBHeHue LlIpéaunrepa.

YacTtuua B noTeHIUAIbHOM siMe. KBaHTOBaHME SHEPIUU.
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10.
11.
12.
13.
14.
15.
16.

[TpoxokaeHne 4acTHIIBI Yepe3 NOoTeHIaIbHbIN Oapbep. TyHHenbHBIN 3 deKT.
[Inanerapnas mogens atoma. [loctynatel bopa.

W3nydyenue aTtoMa BOJOpOJA W BOJOPOAONOMOOHBIX CHUCTeM. CHEKTpalbHBIE CEpPHH.
®opmyina bansmepa.

CreKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

KBaHTOBBIE UnCia, XapaKTEPU3YIOILIKE MTOJIOXKEHUE HIEKTPOHA B aTOME.

KBanroBanue sHeprun. KBaHTtoBaHMe MOMEHTA UMITYJIbCA.

Cnun snektpoHa. [ToaHbI MOMEHT 3JIEKTPOHA.

Cxema 3HepreTHyecKux ypoBHEH aTomMa BOJIOPOA.

[TpaBuiia orGopa nMpu aTOMHBIX MEpPexoiax.

3arosHEHNE IIEKTPOHHBIX 000JI0UEK B MHOTOAJIEKTPOHHBIX aToMax. [punmummn [Maymnu.

Cemunap Ne 6 «Inemenmot a0epHoil puzuxuy

Noakown

© ®©

10.
11.

12.
13.

SBnenue pannoakTuBHOCTH. OCHOBHOW 3aKOH PaJMOAKTHUBHOrO pacmnana. PagmoaxkTus-
HBIE PSIZIBL.

CocTaB 1 XapaKTepUCTUKU aTOMHOTO si/ipa. SaepHble CUIIbL.

Kanenbnas u obosoueunas moaenu suep. Panuyc sapa.

Macca u sHeprus CBs3HU sapa. Y AejIbHAsI SJHEPIUs CBA3H.

SnepHble peakuu. DHEPrusl sAEPHON PEAKLIMH.

SInepnas sHepreTuka.

YpaBHEHME U YHEPreTUUECKOE YCIOBUE o-pacnana. CBs3b SHEPTUU O-YaCTHILIBI C IEPUO-
JIOM IoJIypacnaza.

TynHenbHbIN 3QdexT npu a-pacnage. CiekTp o-4acTHIL.

XapakTep creKTpa y-u3iIy4cHHUs.

IIpoueccsl B3auMOIEUCTBUSA Y-KBAHTOB C BEILIECTBOM.

3aBUCHUMOCTh MHTEHCUBHOCTH Y-M3JIy4€HHs OT TOJIIMHBI ciiosl BemecTBa. CpaBHEHUE
INPOHMKAIOILEH CIOCOOHOCTH PA3TUYHBIX BUI0B U3JTyUSHHS.

Tpu Buna B-pacnana. DHepreTudeckuii criekrp B-uactul. I'unoresa HEUTPUHO.

3axkoHbI coxpaHeHus npu B-pacnaze. Jlentonsl. JlenToHHBIN 3apsi.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeeHHsI IPOMEKYTOYHOM aTTeCTAlMU

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

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Inanupyembie pe3ysbTaThl 00y4CHHS

OneHouHbIE CpECTBA

OIIK-1 crioco0HOCTHIO peliaTh CTAHAAPTHBIE 32/1a4H MPO(ecCHOHATBHOM 1eATeJILHOCTH Ha 0OCHOBEe MHGOPMALMOHHOI 1 6ubanorpadguueckoil KyabTy-
PbI ¢ IpUMeHeHHeM HHGPOPMAIIMOHHO-KOMMYHMKAIIMOHHBIX TEXHOJIOTHH M € Y4€TOM OCHOBHBIX TPeOOBaHUIl NH()POPMALMOHHOMH 0€30I1aCHOCTH

3HaTh

— OCHOBHBIE OIIPEENICHHs U IOHATHUS (PU3H-
K{, GU3UYECKYIO CYITHOCTH SIBICHUH U TPO-
LIECCOB, IPOUCXOJAIINX B IIPUPOJE U TEXHUKE;
— OCHOBHBIE METO/IbI HCCIENOBAHUS, aHAIN3A
Y MOJICIIUPOBAHUS PU3NYECKUX MTPOLIECCOB

Hepeqenb meopemuuecCKux 60npocosé K IK3amMeHy

1 cemecTp

1. Kunematuka nocrynarensHoro asuxenus. [lonsatre pagnyc-Bekropa, CKOpOCTH
u yckopenus. Hauanbnble ycnosus. [lpsmas u oOpaTHas 3a1aui MEXaHUKH.

2. JIBH>KeHUE MO OKPYKHOCTH. YTOJ MOBOPOTA, YIII0Basi CKOPOCTh U YIIOBOE yC-
KopeHue. CBs3b yITIOBBIX U JIMHEWHBIX BEJIUYHH.

3. KpuBonuneiinoe nBuxeHne. TaHreHUUATbHOE U HOpMaJIbHOE ycKopeHue. [lo-
HOE YCKOpEHHUE. YTOI MEXAY CKOPOCTBIO U YCKOPEHHUEM.

4. WNuepunaneueie cuctemsl orcuera. [loHsTue cumbl, Macchl U uMmIyiabca. OCHOB-
HOM 3aKOH TMHAMHUKU IIOCTYNATEIbHOTO JBUKCHMSL.

S. MoMeHT uMnyiabca 1 MOMEHT CHJIBI OTHOCUTENBHO TOYKH. OCHOBHOE ypaBHeE-
HUE IMHAMUKH BpallaTeIbHOrO IBUKEHUS.

6. Bpamenue BOkpyr HemoaBM>KHOW ocH. MomeHT mHepuuu. Pacuer MomMeHTOB
HMHepLuu pocThiX Tell. Teopema Ilrelinepa.

1. 3aKOHBl COXPAaHEHHsI B MEXaHHUKE. 3aMKHYyTas CHCTEMA. 3aKOHBl COXPAHEHMS
HMITyJIbCA 1 MOMEHTA UMITYJIbCA.

8. Pa6ora u momHocTh. KuHeTnueckas 3Heprusi NocTynareabHOro M Bpallareib-
HOTO JIBUYKEHUS.

9. KoncepBaruBubie cwibl. [loTeHuManbHas 3HEpPruUs. 3aKOH COXPaHEHHUS MOJTHON
MEXaHUYECKOU JHEPTUH.

10. JIBa cmocoba omucaHus B3anMOJEHCTBHS. JIBH)KEHHWE YacTHUIIBI B OJTHOMEPHOM
cTaniMoHapHOM nojie. CBsA3b MEXKAY CHIION U MOTEHIIMAILHON SHEPTUEH.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

11. l'apmonnueckue kosebaHus. AMIUIMTYA, 4acTOTa, HadaibHas ¢asza. Matema-
TUYECKUH U (PU3NYECKHI MAsITHUK. DHEPTHsl TApMOHUYECKUX KOJICOaHUA.

12. 3aryxaromue KoneOaHus. XapaKTepUCTUKHU 3aTyXaHHs. DHEprus 3aTyXarolInx
KoJIeOaHuH.

13. OO1ee noHsATHE O BOJMHAX. XapaKTePUCTUKHU Oeryiel BoiHbl. BoiHOBOe ypaB-
HEHHE INIOCKON BOJIHBI.

14. Hanoxxenue ynpyrux BosH. Ctosiuast BojHa U ee oco0eHHOcTH. Konebanue Ha-
TSHYTOW CTPYHBI.

15. [Moctynarer DiiHmTeiHa. 3amennenue BpeMeHu. JIOpEeHIIEBO COKpalleHue -
Hbl. PenaruBucTcKre nHBapuaHTsl. UHTEpBa.

16. PenstuBuctckuii umiynabsc. CBs3b Macchbl, SHEPTHH U UMITYJIbCA YACTUIBI. DHEP-
THSI TOKOS. 3aKOHBI COXPAHEHUS TIPU PEIATUBUCTCKUX CKOPOCTSIX.

17. Makpocucrema. MUKpPOCOCTOSIHUE U MaKpOCOCTOsIHUE cucTeMbl. CTaThcTHue-
ckuil moaxo/l. [loHaTHE BEpOSTHOCTH U CPETHEN BEJTUYUHBI.

18. OyHKIUS paclpeliesieHus C1y4ailHOW BenuuMHbl. Pacripenenenue MoJeKys o
MIPOEKLHSM CKOPOCTEH.

19. Pacnpenenenue Monekyi no Mmoayito ckopoctu. Hanbomnee BeposiTHast, cpeaHsis
U CpPETHEKBApATUYHAs! CKOPOCTH.

20. Mopens uaeanbHOro rasa. JlapjaeHue U Temreparypa ¢ TOUYKH 3pEHHs] MOJIEKY-
JIIPHO-KMHETUYECKON TEOPUH. Y pPaBHEHNE COCTOSIHUS UACATBHOIO ra3a.

21. Pacnpenenenue MoJeKys HA€aNbHOTO ra3a Mo BBICOTE B IOJIE TSDKECTH 3eMIIH.
bapomerpuueckas popmyina.

22. [lonarue creneneil cBoOoabl MosieKynbl. Teopema O paBHOpacIpeleleHun
SHEPTHH I10 CTENEHSM CBOOOIBI.

23. BHyTpeHHss sHeprus Kak (QyHKIUs COCTOSHHUs cucTeMbl. [lepBoe Hauano Tep-
MOJIMHAMHKH.

24, Pabora kak ¢yHkuus npouecca. Mzoxopudyeckuit, n300apHuecKuii 1 U30TEPMHU-
YECKUH MPOIECCHI.

25. [Tonsatue TemnoeMkocTu. TemI0eMKOCTh PU U30XOPUUYECKOM M M300apUUECKOM
npoueccax. [TocrossHnas anuabarsl.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

26. Anuabatudeckuid mpouecc. [leppoe Havyamo TepMOAMHAMUKH JUIsl aguadaThde-
cKoro npoiecca. YpasHenue [lyaccona.

217. Huknuyeckuit mpouecc. KoadduimeHT none3Horo aeicTBUS TEIIOBON Maliu-
Hbl. Bropoe Hauano repmoaunamuku. ®opmynuposku Knaysunyca n KenbBuna.

28. [IpoGnema HeOOpPATUMOCTH TEIUIOBBIX IMPOIECCOB. DHTPOIMMSI CHUCTEMBI U €€
cporictBa. Teopema HepHcra.

29. OcHOBHOE ypaBHEHHUE TEPMOJMHAMHMKHU. DHTPOIHUS HIEaIbHOro raza. M3mene-
HUE SHTPOIHHU IIPU U30IIpoLIeccax.

30. Huxn Kapuo. Teopema Kapno. TepMmoamnamuueckas Imikajga TeMIIEpaTyp.
TpoliHas TOYKa BOJBI KaK penepHasi TOuka.

31. Cratuctuueckuii Bec MmakpococTosHus. CyTb HeoOpatumMocTu. CTaTUCTHYECKUI
cmblica auTponuu. ®opmyna boibimana.

32. ['panuibl TPUMEHUMOCTH MOJENM HJI€aJbHOTO Ta3a. YpaBHeHue Bau-nep-
Baanbca. 30TepMsbl peanbHOrO rasa.

2 ceMmecTp

1. Cunbl B3aumojeicTBUs B mpupoje. Dnekrpocratuyeckoe mnoine. 3akoH Kynona. Ha-
MPSHKEHHOCTD 3JIEKTPOCTAaTHUECKOro nojs. [IpuHiun cynepno3unuu.

2. Cunosble 1uHH. [I0TOK BEeKTOpa HANPsHKEHHOCTH 3JIEKTPOCTaTH4ecKoro nois. Teopema
l'aycca.

3. Torennman. Teopema 0 HUPKYISLHUKA BEKTOpPa HANPSIKEHHOCTU HJIEKTPOCTATHYECKOTO
noJisg. CBsi3b MEX]ly HAIIPSKEHHOCTHIO U TTOTEHIIUAJIOM.

4. Dnexrpoemkocts. Konnencaropsl. CoeiMHEHHE KOHJIEHCATOPOB. DHEPrus KOHJEHCa-
TOpa. DHEPTHUs JIEKTPUIECKOTO MOJIS.

5. Dnextpuyeckuii Tok. IImoTHOCTH TOKa. YpaBHEHHe HempepblBHOCTH. 3akoH Oma B

muddepeHuransHON hopme.

ComnpotuBieHnue npoBoAHUKOB. CTOpoHHHE cHilbl. 3akoH OMa B MHTETpasibHOU opMme.

7. TlpaBuna Kupxroda ans pacyera pa3BeTBJICHHBIX Iieneid. MOmHOCTh Toka. 3akoH J[>ko-
yis-Jlenna.

8. Enunas mpupona snektpuyeckoro u marHuTHoro nousid. [lone nBmxkymierocs 3apsija.

Sk
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

[IpunIMn cynepno3uiiuu MarHuTHLIX nojei. 3akon buo-Casapa.

[ToTok M MUPKYJIALMA BEKTOPAa MHAYKIIMKM MarHUTHOTO nojis. Teopema I'aycca u Teope-
Ma O LHUPKYJSALHH.

Cuna Jlopenna. Cuiia Amriepa.

3aKoH 3nekTpoMarHuTHON unaykiuu Papanes. [lpasuiio Jlenna. Buxpesoe snektpuue-
CKO€ I10JIE.

SBneHue caMOMHIYKUUHU. THAYKTUBHOCTh. DHEpPrusi KOHTypa ¢ TOKOM. DHEprus mar-
HUTHOTO ITOJISL.

Konebarenbubiit koHTyp. CBOOOAHBIE TAPMOHUYECKHE U 3aTYXAIOIIUE JIEKTPUUYECKHE
KoJieOaHusl. DHEPrus KojeOaHu.

BreinykaeHHble aneKTpuueckre kojebanus. BekropHas nuarpamma HampspkeHuid. Pe-
30HAHC TOKA.

IIepemeHHBIN TOK. THAYKTUBHOE U €MKOCTHOE CONPOTUBIIEHHE. MOIIHOCTH B LEMNU IIe-
PEMEHHOTO TOKa. J[efCTBYIOIINE 3HAYCHHS TOKA U HATIPSIAKEHUS.

Onexrpuueckoe nose B BemecTse. [lomspuszanus ausnexrpuka. BekTop anekTpuyecko-
ro cMmemneHus. Jluannexkrpudeckas IpOHUIIAEMOCTh BEIIECTBA.

MarnutHoe nosne B BeulectBe. HamaramuenHocts. HanpsskeHHOCTh MarHUTHOTO TOJIS.
MarauTHas NpOHUIIAEMOCTH BelecTBa. PeppoMarHeTUKH.

Cucrema ypaBHeHult MakcBenia kak 000OIIeHHe pa3pO3HEHHBIX SIBJICHUN AJIEKTpUYe-
CTBa M MarHeTu3Ma. MarepuanbHble YPABHEHUS.

CaoiictBa ypaBHeHuii Maxkcgemnna. IIpenckazanue cymiecTBOBaHUsI 3I€KTPOMArHUTHBIX
BOJIH.

DNeKTpOMarHuTHeIe BOJIHBL. BonHOBoe ypaBHeHue. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJIH.

[Inockas 3eKTpOMarHuTHas BOJHA U €€ OCHOBHBIE XapaKTEPUCTUKHU. DHEPIUs U HUM-
ITYJIBC 3JIEKTPOMAarHUTHOM BOJIHBI.

EcrtecTBeHHBIN M NOJsApU30BaHHbINA cBEeT. CTeneHb MOJSpU3alMU JTMHEWHO IMOJISIPU30-
BAHHOTO cBeTa. 3akoH Mautoca.

[Monsipu3zanus npu OTpaXKEHUH U MPEIOMIICHUU CBETA HAa FPaHUIE pa3jesia AUAIECKTPU-
KoB. YroJ bprocrepa. J[BoliHOE mydenpeoMIICHHE.
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24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.

CrniocoObl nossipu3anuu ecrecTBeHHoro ceera. Ilpusma Huxomns. Bpamenue miockoctu
MOJISIPU3ALMU CBETA IIPU IIPOXOKICHUN YEPE3 ONITUYECKU AKTUBHYIO Cpery.

[HIkana 3meKTpoMarHUTHBIX BoJH. OCOOEHHOCTH ONTHYECKOro Auarna3zoHa. [lokaszarens
IIPEIOMIICHUS CPEMBI.

Korepentnsie BoaHbl. MHTephepenus cBeToBbIX BOJH. Cll0)KeHNEe HHTEHCUBHOCTEN B
Cllydae HEKOT€PEHTHBIX M KOT€PEHTHBIX KOJICOaHHIA.

OnTnueckas pa3HOCTb Xx01a. CBsA3b ONTUYECKON Pa3HOCTH XO/a JBYX BOJIH C Pa3HOCTBIO
(a3 Mexxay HUMHU. Y CJIOBHS MaKCUMyMa U MUHHMYMaA.

Cxema FOnra s HabmoaeHus: uaTepdepeHunu. BpemenHas u npocTpaHCTBEHHAs KO-
TEPEHTHOCTb.

Wntepdepennyus B ToHKUX MmieHkax. HaOmonenue konen, HploToHa B OTpaskeHHOM U
MIPOXOASAIIEM CBETE.

Ssnenue mudpakuun. dudppakuus Openens nu Ppaynrodepa. Ilpunnun Ioiirenca-
®penens.

Hudpakius Openenst Ha kpyrioMm orBepcTuu. 3oHbl Dpenens. ['paduueckuit meron
CJIO’KEHUS aMIUTATYI.

Hudpaxkius OpayHrodepa Ha y3koi npsMoauHeHoM menu. J{udpakunonHas pemerka
KaK COBOKYITHOCTh KOHEYHOI'O YUCIIa MIEJIEH.

TennoBoe u3nyuenue tena. 3akoH Credana-bonbimana. 3akoH cmemenus Buna. ['u-
nore3a [Imanka.

®otorddext. 3akonsl Cronerosa. Dopmyna DifHIITENHHA.

®otonsl. [laBneHue ceeta. KopnyckyasspHO-BOJIHOBOU Jyalu3M CBETA.

Paccesnue ¢porona Ha cBo6oaHOM 3nnekTpoHe. Popmyrna KomnToHa.

BonHoBbIe cBoiicTBa uwactull. J[yinHa BOJMHBI ¢ bpoinsa. DxcrnepruMeHTalbHbIE MOI-
TBEPKIACHUS TUIIOTE3BI 1€ bpoiii.

[punnun neonpenenennoctu. CooTHoleHNe HeonpeaeneHnocten [ eitzendepra. Oco-
OEHHOCTH TIpolIecca U3MEPEHNUsI B KBAHTOBOM MEXaHUKE.

dusnyeckoe MCTOJKOBaHWE BOJH Je bpoinsa. BomHoBas ¢yHKIMS W ee CBOWCTBA.
[110THOCTH BEpOSATHOCTH OOHAPY)KEHUS YACTHIIBI.

OcHOBHas 3aJlaya KBAaHTOBOM MexaHWKHU. HecTanimoHapHoe M CTallMOHApHOE YpABHEHHE
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41.
42.
43.
44,
45.

46.
47.

48.
49.
50.
ol.
52.

53.
54,

55.
56.

S7.
58.
59.

[Ipénunrepa.

YacTtuia B OJHOMEPHOW OECKOHEYHOM MpSMOYTOJIbHOW MOTEHIMaIbHOU siMe. KBaHTO-
BaHue 3Hepruu. CoOCTBEHHbIE (DYHKIIMU COCTOSIHUS YAaCTHLIBI.

[TpoxoskaeHue YaCTHIIBI Yepe3 TOTESHITMANBHBIN O0apbep. TyHHEIbHBIN 3P PEKT.
KBaHTOBBII rapMOHUYECKUI OCLUILIATOP.

[Lnanerapnas momens aroma. Iloctymarel bopa. KBanTtoBanue 3Hepruu BOAOPOIOIO-
OOHOH CUCTEMBL.

N3nyuenue BonoponononoOHbIX cucteM. CHEKTpajdbHbIE CEpUM aTOMa BOAOPOA.
O606mmenHas hopmyna banemepa.

CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3ak0oH Mo3iu.

VYpasuenune Ulpenunrepa st atomMa Bojgoponaa. KBaHTOBaHHME MOMEHTa UMITYJIbCa.
[IpaBuia otOopa.

CnuH anektpona. KBaHTOBBIE 4HCIla, ONKCHIBAIOLIME COCTOSHUE DJIEKTPOHA B aTOME.
KpatHocTs BBIpOXKIAEHUS DHEPreTHYecKuX ypoBHeW. [Ipunnun [aym.

[IpuHIMDO TOX/IECTBEHHOCTH OJMHAKOBBIX yacTUL. bo3oHbl U (epmuonsl. KBaHTOBbIE
pacrpeaeseHus.

CBoOoiHbIE AJIEKTPOHBI B MeTaiie. DHeprust depmu. 30HHas TEOPUS TBEPABIX TEIL.
DNEeKTPONPOBOAHOCTh METAJUIOB U MOJIYNPOBOJHUKOB. CBEPXIPOBOIUMOCTb.

SBnenne pagroakTuBHOCTH. OCHOBHOM 3aKOH paJiMOaKTUBHOTO pacnaja. IlocrosHHas
pacnana. [lepnon nomypacnana.

CocTtaB 1 XapakTepUCTHUKU aTOMHOTO siipa. KanenbHas monens. Pasmep u ciuH sapa.
Macca u 3Heprusi CBSI3M aTOMHOIO siipa. 3aBUCHMOCTbH YAEIBHOW HEPIUs CBSI3U OT
MaccoBoro yucia. O6ono4yeyHas MoJIeNb Apa.

SnepHble peakuuu. DHEPrusl peakuny. Peakuuu AeeHnst U CUHTE3a Sep.
PagnoaxkTtuBHble psaabl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3Iy4deHHs sfep. [mHa cBo-
601HOTO Mpobera a-4acTuil.

Tpu Buaa B-pacnaga. Jueprerndeckuii cnektp B-gactui. Hedrpuno.

Ocob6enHoctu y-u3nydenus suaep. [IpoxoxxaeHne y-KkBaHTOB Yepe3 BEIECTBO.
Knaccudukanus snementapHbIx yactull. Jlentonsl. JlenToHHbIHN 3apsia.
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KOMIETEHINH
60. Anponbl. bapronnslii 3apsa. KBapkoBast MoJielb apOHOB.
YMeTh — TPUMEHATh (HU3MYECKHUE 3aKOHBI U Gusu- | IIpumepuslii nepeuens npakmuueckux 3a0anuii 014 IK3amena

KO-MaTeMaTH4eCcKuil ammapar il pelieHHs
TUIIOBBIX W HCCTAHAAPTHBIX 3aJa4u 11O OCHOB-
HBIM pazienam (Qpu3nKu;

— TMPHUMEHATh (U3NYECKHE 3aKOHBI B IIPO-
(beccroHaIbHON AEATETPHOCTH, HCIIOIb30BaTh
UX Ha MEKAUCIHUIUIMHAPHOM YPOBHE;

— TMPHUMEHSATh COBpPEMEHHOe (hu3nyecKoe
o0opynoBaHue U TPUOOpPHl TPU PEUICHUU
NpaKTHYECKHX 33]1ay;

— UCIOJIb30BaTh OCHOBHBIE MpHUEMBI 0OO0pa-
00OTKH OKCIICPUMCHTAJIbHBIX JTJAHHBIX;

— WCIIONIB30BaTh CJIOXKHBIE (H3MYECKHE MO-
JeTH U1 OTMMCaHMs PEealbHBIX IIPOIECCOB,
BI)I6I/IpaTB METOABI UX UCCIICA0OBaHUA

1 cemecmp

1.

- _ 2 - ~
JIBr>KeHME MaTepHaIbHOM TOUKHU 3aaHO YPABHEHUEM r(t) = (A+Bt")i+Ct] , Tae A=10 m,

) ) _ _
B=-5 m/c ", C=10 m/c. Haiitu 1y1st MOMeHTa BpeMeHH =1 ¢ V() a() , BBIYUCJIUTH MOJTYJIb

[ [
CKOPOCTH ‘ , MOJYJIb YCKOPEHHS | |, TAHTeHIMANIEHOE YCKOPEHHE 27 | HOpMaIbHOE YCKOpe-

HHC an .

Kouneco Bpamaercst ¢ yacToToit n=5¢*, ITox neficTBuEM CHIT TPEHHSI OHO OCTAaHOBHWJIOCH Ye-
pe3 At=Lwun Onpenenuts yriosoe yckopenue ¢ u ancino N 060poToB, KOTOPOE CIeIaeT
KOJIECO 32 3TO BpeMs.

Bpycox Maccoii 2 K CKOJIb3UT MO TOPU30HTAIBHON MOBEPXHOCTH MO/ ICHCTBUEM Tpy3a
Maccoi 0,5 Kr, IPUKPETIEHHOT0 K KOHILY HEpacTsSHKUMON HUTH, IEPEKUHYTOM yepe3 Heroa-
BIDKHBIN O110K. Koaddurment tpenus Opycka o moBepxHocts 0,1. Haliti yckopenue aBu-
KEHUS TeJla U CUJTy HaTsDKeHUs HUTU. Maccamu 0J10Ka M HUTH, a TaK)Ke TPEHUEM B OJIOKe
npeHedpeys.

OnpeneauTb MOMEHT HHEPIIUU TOHKOTO OJHOPOHOTO CTEPKHS IuHHOM |= 30 cM 1 mac-
coii M= 100 r OTHOCUTEIBHO OCH, NIEPIIEHIUKYIIIPHON CTEPKHIO U IPOXOAIIEN Yepe3 TOU-
KY, OTCTOSIIYIO OT KOHIIa CTePKHA Ha 1/3 ero IIuHbL.

[Mapuk maccoit m= 100 r yman ¢ BeIicoThl h=2,5 M Ha TOPU30HTATBHYIO TUTUTY, Macca KOTO-
poif MHOTO OO0JIBIIIE MAcChl IIAPUKa, M OTCKOYUI OT Hee BBepX. Cunras yaap aOCOIOTHO
YIPYTUM, OIPEACIIUTh UMITYJIbC P, TOJTYYEHHBIA TUIUTOM.

BepTukanbHO pacnooKeHHbIH OJTHOPOIHBIN CTep:KeHb Macchl M = 1 kT u ayuHbl | = 1 M
MOXET BPAIIAThCSI BOKPYT CBOETO BEPXHETO KOHIA. B HMKHMI KOHEIl CTep KHS nonaia, 3a-
CTpSIB, TOPU30HTAIBHO JIETEBIIAs MyJist Maccbl M = 10 T, B pe3ysbTaTe 4e€ro CTepKEeHb OT-
KJIOHWJICS Ha yroi o = 15. Cuuras m<<M, HaliTH CKOPOCTH JIETEBIIEH TTyJIH

OnpenenuTts cpeiHee 3HaYeHHUE MTOJIHOM KHHETUUECKON SHEPTUH OTHOM MOJIEKYJIbI Teus,
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10.

11.

KHUCJI0pOJia U BOJIIHOro napa npu temmeparype T=400K.

Bomnopon maccoit m=100 r 6bu1 H300apHO HATPET TaK, 9YTO 0OHEM €ro yBeIUdmics B N=3
pasa, 3aTeM BOJOPO/ OBLIT H30XOPHO OXJIAXK/IEH TaK, YTO €ro JaBJICHHE YMEHBIIUIOCh B N=3
pasa. Haiiti usmenenne A S sHTPONUM B X0JI€ YKA3aHHBIX [IPOIECCOB.

Kaxkas pabota A coBepiraeTcst mpu U30TEPMUUECKOM PACIIMPEHUH BOJIOPOIa MAacCOi M=5
r, B3siToro npu temmeparype T=290 K, ecnu o0bem raza yBenuuuBaeTcs B Tpu pasza?

A30T HarpeBaJICsl P MOCTOSTHHOM JIaBJeHUU. EMy ObUTO cOOOIIIEHO KOIMYECTBO TEILUIOTHI
Q =21 x/Ix. Onpenenutsb paboTy A, KOTOPYIO COBEPIIMI IIPU ITOM Ta3, u u3menenue 4U
€ro BHYTPEHHEW SHEPTUH.

WneanvHas TeruoBas mammHa padotaet o nukity Kapuo. Temmneparypa TermiooTnaTynka
T:= 500 K, remniepatypa Teronpuemanka To= 250 K. Onpenenuts Tepmudeckuii KIT/ n
IIMKJIa, a TaKXKe paboTy A1 pabouero BeliecTBa Mpu N30TEPMUIECKOM PACIIUPEHUH, €CITU
MIpU U30TEPMHUUECKOM CXKaTUU coBeplieHa padota Ay = 70 [Ix

2 cemecmp

1.

2.

OnpenenuTs HAIPSXKEHHOCTD HJIEKTPOCTATUUECKOTO 1MoJis E B LleHTpe KBajapara co CTOpo-
HOM a, eclii B TPEX BEpLIMHAX KBaJpaTa HaxOoJIATCS OJUHAKOBBIE TOUEUHbIE 3apsi/ibl (
ToHKast HUTh COTHYTa B MIOJIyOKPYKHOCTb U 3apsK€Ha TaK, YTO MIEKTPUUYECKUH 3apsizl paB-
HOMEpPHO pacrpeiesieH 1o ee JyinHe. Kakos paguyc 3Toi MoJ1yoKpyKHOCTH, €CJIU U3BECTHO,
YTO B LIEHTPE €€ KPUBU3HBI HanpsbkeHHocTh o 10 kB/M, a moreniman 630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conporusnenus R1=10 Om, R2=20 Om u R=5,0 Om. BuyT-
PEHHUE CONPOTUBIICHHSI HCTOYHUKOB IpeHeOpekumo Mainel. Onpenenure: 1) 3HaueHue u
HalpaBJIEHHE TOKa Yepe3 CONpOTUBIeHHE R; 2) TEMI0BYI0 MOIIHOCTh, KOTOpas BbIJIESETCS
Ha conpoTuBieHnu R.?
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R,
&2
ACI—Q e
& |_|:|M |
|

R
4. Kakum 10KHO OBITH CONMPOTHBIIEHNE R anekTprudeckot 1ienu, n300pakeHHON Ha PUCYHKE,
4TOOBI TOK, TeKYIIUH 1o HeMy ObL1 paBeH [=0,5 A, eciu C=5 mx®, U=200 B, yacrora ne-
pemenHoro Toka v=100 I'y?

C R

—® ] ™/

5. Toxk [=100A Teuet no TOHKOMY ITPOBOJHHUKY, H30THYTOMY TaK, KaK [TOKa3aHO HAa PUCYHKE.
Haiitn nanyknuio B MarauTHoro noss B Touke O KOHTYpa, €ClM pailyCc U30THYTOH 4acTH
npoBoaHuka R=0,1 m, a cropona kBaapara a=0,2 m

a

I

6. Ilo nByM mapauiebHBIM MPSMBIM TPOBOAAM JUTMHOW | = 1 M KaKAbIi TEKYT OIMHAKOBBIC
toku. Paccrostare d Mexxy mpoBogamu paBHO 1 cM. TOKH B3aMMOAEHCTBYIOT ¢ cuioi F =1

37




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

10.

11.

12.

13.

14.

MH. Haiitu cuny Toka | B mpoBomax

Karymka coctout uz N = 75 BUTKOB U uMeeT conpotuiieHne R=9 Om. MaruuTHblIi 1oTOK
yepes ee MornepevHoe ceueHue Mensiercs no 3akony @ =kt , rae k= 1,2 mB6/c. Onpenenu-
T€: a) 3.]1.C. UHAYKI[MHU, BO3HUKAIOLIYIO B 3TOM KOHTYpE; 0) CHIIy HUHAYKLIHOHHOTO TOKa; B)
3aps/l, KOTOPbIA IPOTEYET MO KOHTYPY 3a MEPBbIE 9 ¢ U3MEHEHUs MOoIsl.

DnexTpoH, yckopeHHbli HanpsbkenrneM U=200 B, BieTaer B 0JHOPOIHOE MAarHUTHOE TOJIE C
nnaykuuend B=0,7-10-4 Tin nepnenquKyIsipHO CUIOBBIM JUHUAM. Haiitu pagnyc okpyxHO-
CTH, TI0O KOTOPOU JBUKETCS AJIEKTPOH B MArHUTHOM I10JI€ U TIEPUOJI €TO BPAILICHHUS.
WNnnykrusHocts L karymku (6e3 cepaeunuka) pasua 0,1 mI'H. [1pu kaxoii cuie Toxka |
sueprust W marautHoro nojist pasua 100 mk/[x

PaccrosiHre Mex 1y AByMs KOT€pEeHTHBIMU CTOYHUKaMU cBeTa(A=0,5 mxm) paBHo d=0,1
MM. Paccrosinue Mexay nHTep(EepeHIIMOHHBIMY TI0JIOCAMU Ha KpaHe B CPEIHEH YaCTH UH-
TepepeHIInOHHON KapTUHbI paBHO Ax=1,0 cM. OnpeaenuTs paccTOsIHIE OT UCTOYHUKOB JI0
JKpaHa

[limockoBeINyKIIas TMH3a BBITYKJIOW CTOPOHOM JIEXKUT HA CTEKJISIHHOM IIJIacTUHKE. B oTpa-
YKEHHOM CBETE C JUNTMHOM BOJHBI A = 0,6 MKM HaOt0/1aeTCsl MHTEPhEPEHIIMOHHAS KapTHHA.
CuwuTas, yTo paanychl HHTEP(HEPEHIIMOHHBIX KOJIEI I MHOTO MEHbIIIE Paanuyca KPUBU3HBI
muH3bl R=1,2 M, onpenenure: a) TOJNLIMHY CJIOS BO3yXa TaM, IJi€ BUAHO NIEPBOE CBETIIOE
koJb10 HetoToHa, 6) paanyc mepBoro KoJblia

Mexay 1ByMs IIIOCKOTIAPAIIIETFHBIME CTEKITHHBIMH TUTACTUHKAMU TTOJIOKHUIH OYEHb TOH-
KYIO MIPOBOJIOYKY, PACIIOJIO0KEHHYIO MapajiebHO JIMHUKM CONMTPUKOCHOBEHUS IJIACTUHOK U
HaXOJAIIYOCS Ha pacCTOSTHUM L=75 MM OT Hee. B oTpaxeHHOM CBETE C JUIMHON BOJTHBI
A=0,5 MKM Ha BepXHEH MJIaCTUHKE BUAHBI HHTePGEPEHIIMOHHBIE TToJIoCckl. OnpeaenuTe
JTUaMETp TIOTIEPEYHOTO CEUCHUsI IIPOBOJIOYKH, €CITH Ha MPOTsDKeHnU a = 30 MM HacYUTHIBA-
ercsi m = 16 CBETIIBIX MOJIOC

Ha menp mmpunoii a = 0,05 MM nmajaeT HOpMaJIbHO MOHOXPOMATHYECKUN CBET C JJIMHOMN
BOJIHBI A = 0,6 MKkM. OmipeiesIuTh yroi ¢ MEeXIy IepBOHAYAIbHBIM HAalpPaBJICHUEM ITyYKa
CBETa M HAIPABJICHUEM Ha YETBEPTYIO TEMHYIO TU(PAKIIMOHHYIO MTOJIOCY

JludpakironHas penieTka ycraHoByieHa Ha paccTostHuu 80 cM oT 9kpana. Ha pemrerky ma-

38




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

15.

16.

JlaeT MOHOXPOMATHUYECKUH CBET C IJIMHOU BOJIHBI 0,65 MkM. Ha skpaHe paccTosHue MexXIy
MaKCHUMyMaMH [1IEPBOTO U BTOPOIo MopsAaka paBHO 5,2 cM. CKOJIBKO BCEI0 MaKCUMYMOB 00-
pasyer 3Ta nudpakuroHHas pemerka?

Kakyro tpyOky ¢ pactBopom caxapa (C-{) HeoOXOAMMO TOCTaBUTh MEXKIY JABYMS CKPEIICH-
HBIMH MOJISIPU3aTOPaMH, YTOOBI MHTEHCUBHOCTH CBETA, BBILIEAIIETO U3 BTOPOTO MOJISpU3a-
TOpa oKa3ajnach B 3 pa3a MEHbIIE MHTEHCUBHOCTH €CTECTBEHHOI'O CBETA, M1aJIAI0LIET0 Ha
nepBbii onsipu3atop? CunuTarh, 4TO yAelbHOE BpalleHne pacTtBopa paBHo 6,23 rpan/(%
‘M), TpyOka mornomaet 15% mpoxoasmiero yepes Hee CBETa, MOJISIPU3aTOPhI MPO3PAYHBI
Onpenenutsb, BO CKOJIBKO pa3 YMEHBIIUTCS HHTEHCUBHOCTh CBETA, MIPOLIEIIETO Yepes ABa
MOJIAPU3aTOPA, PACIOJIOKEHHBIE TAK, YTO YIOJ MEKY UX IJIaBHBIM IUIOCKOCTSMU o = 60°, a
B Ka)XJIOM U3 MOJSIPU3aTOPOB TepsieTcs 8% MHTEHCUBHOCTH IaJIal0IIETO Ha HETO CBETa

Bnanets

— TPaKTHYECKUMHU HaBBIKAMH HCIIOJIH30Ba-
HUS DIIEMEHTOB (PU3UYECKOTO IKCIIEPUMEHTA U
perieHus (pU3NIEeCKuX 3a71a4d Ha IPYTUX JTUC-
[UTUTHHAX;

— HaBBIKAMH M METOJIMKAMH 0000IIECHUS pe-
3yJIBTATOB PEUICHUS 33124, IKCIICPUMEHTATb-
HOU JIeATENbHOCTH;

— MeToJaMH paboThl HA OCHOBHBIX (hH3UYE-
CKUX Mpubdopax;

— METOJaMH SKCIIEPUMEHTAILHOTO HCCIEI0-
BaHUs B (hu3HKe (MIaHUPOBAHUE, TOCTAHOBKA
1 00paboTKa IKCIIEPUMEHTA);

— BO3MOKHOCTHIO MEKTUCITUTUIMHAPHOTO
MIPUMEHEHUS 3aKOHOB (DU3UKH;

— cmoco0aMu COBEPIEHCTBOBAaHMS TMpodec-
CHOHAJIbHBIX 3HAHUHW M YMEHHH NyTeM HC-
MOJIb30BaHUSI BO3MOXHOCTEH WH(OPMAIIUOH-
HOU CpeJibl.

OCHOBHBIMH OLIEHOYHBIMH CPEACTBAMHU IUIAHUPYEMBIX PE3YJIbTaTOB 00YUEHUS TaHHOTO pa3Jie-
Ja CIyKart J1abopaTopHble pabOThl U MHAUBUAYaJIbHBIE 3a/IaHUS KaXKJJOT0 CEMECTpa.

[Ipu npoBeneHny NPOMEXKYTOYHOM aTTECTAlMU MIPENoaBaTeslb UMEET NPaBo 3a/1aBaTh JOMOJI-
HUTENbHBIE BOIIPOCHI CO CCHUIKOM Ha OTYETHI 10 JabopaTopHbIM pabotam u M/13.

ITpumepHnuiii nepeuens 6onpocoe u 3a0anuil no 1A6OPAMOPHBIM padomam

1 cemecmp
No 1 «IIpumeHeHne 3aKOHOB COXPaHEHUs! JJIsl ONPEIETICHHUS] CKOPOCTH TOJIETa MY

1.

3.

[IpuBeauTe mpuMephl CHII, AAIOIIUX Pa3HbIe BUJIBI MOTEHIMAIbHOU YHEprun. Kakue u3 Hux
MPUCYTCTBYIOT B JaHHOU pabore? M300pa3uTe cxeMy SKCIEpUMEHTAILHON yCTAaHOBKU U
YKa)KUTE Ha HEW CWJIbI, ICMCTBYIOIINE HA BCE TEJIa, BXOMSIIME B CUCTEMY, B KaXKIbId MO-
MEHT BPEMEHH.

Kakue BenmuuuHBI HMMENM KHHETHYECKass W TMOTCHIMAJIbHAs DHEPIrUsl CUCTEMbI «I1y-
JS+MasITHUK» B pa3iM4Hble MOMEHTHI onbiTa? [IpeacTaBbTe cxeMy M3MEHEHUsS KUHETUYe-
CKOM M MOTEHIIMAJIbHOW SHEPTUU CUCTEMBI.

JIns xkakuX MOMEHTOB BPEMEHM B JAHHOM JKCIIEPUMEHTE MOKHO MPUMEHATH 3aKOH COXpa-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

HEHMsI MEXaHUYECKOH SHEepruM, a Uil KakuxX Helb3s U nouemy? Cxema.

Jl11 KaKuX MOMEHTOB BPEMEHHU B JJAHHOM 3KCIIEPUMEHTE MOXKHO IPHUMEHATh 3aKOH COXpa-
HEHMsI UMITYJIbCa, a JUI KaKUX HeJb3s U nouemy? Cxema

Hcnonp3ys 3aKOHBI COXpaHEHHsI TTOTy4nTe (GOpMYITy U pacdeTa CKOPOCTH IOJIeTa MYJH B
JAaHHOU padoTe.

Kax npousBoautcs 00paboTka SKCIIEpUMEHTAIbHBIX JIaHHBIX B JaHHOM pabore. Kak ompe-
JieNsieTCs JOBEPUTEIbHbBIN MHTEPBAJI CKOPOCTH U CPEIHssl KBajJpaTHyecKas MOTPelIHOCTb
OTKJIOHEHHS MasiTHUKA?

Ne 4 «MccnenoBanue BpalaTesIbHOTO IBUKEHUS TBEPOTO TeIa BOKPYT HEMOABUKHOU OCH»

1.

KakoB xapakrep 3aBUCMMOCTM MOMEHTA MHEPLUHU OT PACCTOSHMS, HA KOTOPOM HAXOIUTCS
TesIo OT ocH BpameHust? B nannoii pabore. [Toctpoiite rpaduk 3TOM 3aBUCUMOCTH.

Kak skcriepuMeHTanbHO OIpeessieTcsi MOMEHT MHEPLUU Tella B JaHHOW J1abopaTopHOH pa-
oote?

Kakue 3akoHbl coxpaHEHHs] NMPUMEHSIOTCS Ul BbIBOJa pacyeTHbIX (opmyn? Ilomyuute
(bopMmyiy 171 pacueTa MOMEHTA MHEPLIMU MasTHUKA.

KakoBa 3aBUCUMOCTB YIJIOBOIO YCKOPEHUS TEJIa OT MOMEHTA IPUJIOKEHHBIX K HEMY CHJI U
MoMeHTa unepuuu tena? Iloctpoiite rpaguk 1aHHON 3aBUCMOCTH

Kak Ha masTHrke OOepOexa MOryT ObITh OIpe/IeeHbl YIII0BOE YCKOPEHUE, MOMEHT AeHCT-
BYIOLIMX CHJI U MOMEHT UHEPLUH?

Kak B nanHo# paboTe paccuuThIBAaeTCs MOTPEUTHOCTh OMPEENIEHNs MOMEHTAa UHEPIUH Tela
OTHOCHUTEIIBHO ITPOU3BOJIBHOM OCH BpaILLEHUS?

[MponeMoHCTpUpPY#TE BO3MOXKHOCTH IpuMeHeHus cpesbl Microsoft Excel (wmu mpyroii cpe-
1b1) U1 00pabOTKH SKCIIEPUMEHTAIBHBIX JTaHHBIX.

Ne 5 «Onpenenenne XxapakTepUCTUK 3aTyXalOIMUX KoueOaHui (PU3NIECKOT0 MasiTHUKA

1.

[Touemy xonebaHusi MasTHUKA B JaHHOM paboTe OyAyT 3aTyXalOUIMMH, Ja)Ke MPH BBIKIIO-
YEHHOM 3JIEKTpOMarHure?
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

wmn

w

=

3anummTe ypaBHEHHS 3aTyXalONIMX M HE3aTyXaloIUX KOJIeOaHUH!, CPAaBHHUTE HX.

Kak ammuTyna 3aTyxaronmx KojaeOaHuii 3aBUCUT OT BPEMEHH U OT YHClia KoJieOaHuit?
KakoB ¢u3nueckuii CMBICI BETUYUH PUMEHUTEIIBHO K JIAHHON paboTe: HauanibHas amniu-
myoa Konebanull, HayarbHas haza Koiebanuil, Kpyeosas 4acmoma Koiedanuil, nepuoo Ko-
nebanull, Kod(huyuenm 3amyxanus, epeMs peraKcayuu, 1o02apupmuyeckull 0expemeHm
3amyxanus, doopomnocmy. Kak onn Messtrores ¢ pocrom U?

Kak MeHsI0TCSl XapaKTepUCTUKH 3aTyXaloIUX KOJIeOaHU Hauanvhas amnaumyoa Koreba-
HUL, HAYATbHAS Paza Koaebanuil, Kpyeosds 4acmoma Koaebanut, nepuoo Koiebanutl, Ko-
appuyuenm zamyxanus, epems peraKcayuu, 102apupMuuecKuti 0eKpemMenm 3amyxaHus,
0006pomHOCcmb €CIIA OJIMH U3 TapaMeTpoB JaHHOro (usmyeckoro MastHuka: | , m, L, K
yBENMUYUTCS (MO0 YMEHBIITUTCS ) IPH (PUKCUPOBAHHBIX 3HAYEHUSX OCTABIINXCS?

It uero, B manHO#M padoTe, rpadMKu CTPOST B JorapupmMuyeckoMmaciirade?
[TpomeMOHCTpUpPYHTE BO3MOKHOCTE IpuMeHeHus cpeapl Microsoft Excel (wmu mpyroii cpe-
JIbI) JUTs1 OOpabOTKH SKCIIEPUMEHTAIBHBIX JTAHHBIX.

11 «M3yueHue cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

KakoBo pacnpenenenue npobu no syeiikam Ha nocke ['anbrona? Kakxoe pacnpenenenue
aHAJIOTM4YHO JaHHOMY B MKT?

KakoBo pacnpeneneHue 371eKTpOHOB IO MOJIYJIFO CKOPOCTH B JTaHHOU pabote? UTto mpouc-
XOJIUT MIPU U3MEHEHHUH HANIPSKEHUS HaKana?

Kaxkue craTuctuyeckue MeToabl IPUMEHSIOTCS B JaHHOU paboTte?

[IponemoHcTpUpyiiTe BO3MOXKHOCTh npuMeHeHust cpeabl Microsoft Excel (wmm npyroi
cpenpl) aiist 00pabOTKH AKCTIEPUMEHTAITBHBIX JIAHHBIX.

o 14 «Onpenenenue mokaszarens aauadatel MetooM Knemana u Jlesopmay

1. OOBsacHHUTE X0/ SKCIIEPUMEHTA B PE3YJIbTaThl pacyeTa.
2. HazoBute mporiecchl, MPOUCXOISIINE C Ta30M, B XOJ€ IKCIIEPHUMEHTa M W300pa3uTe UX
rpauIecKu.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

w

3anuImTe ypaBHEHHS 11 BBIBOJA (POPMYJIbI IOKA3ATENs aiadaThl.

4. TlpomeMOHCTpHUpPYITE BO3MOKHOCTh puMeHeHus cpenbl Microsoft Excel (wmu npyroi
cpenibl) A7st 00pabOTKHU IKCIIEPUMEHTAIBHBIX TAHHBIX.

5. Kak B 1aHHO# pab0Te MUHUMH3HPYETCS MIOTPELIHOCT KCIIEPUMECHTABHBIX JIaHHBIX ?

2 cemecTp
Ne 21 «MccnenoBanue 3IEKTPOCTATHYECKOTO OIS ¢ TIOMOIIBIO 30H/1a»

Uro Takoe HampsHKEHHOCTH dJieKTpudeckoro mossa? Kak rpaduuecku mpencTaBuTh pacipe-
JieNIeHHE HANpsHKEHHOCTH B pa3HBIX TOUKAX 3JEKTPUUECKOTro MOJIs B JTaHHOH paboTe?

Uro Takoe moTeHnuan snekTpoctaruueckoro noisi? Kak rpaduuecku npeactaBuTh pacmpe-
JieJIeHHe MOTEHIMajIa B pa3HbIX TOYKaX IEKTPHUUECKOro Mo B JaHHOH padoTe?

Uemy paBHa paboTa M0 MepeMeIIeHUI0 3apsa/ia BAOIb SKBUIIOTEHIIMAIBHON MOBEPXHOCTH U
10 3aMKHYTOMY KOHTYpPY, OTPaHUYE€HHOMY Y4aCTKaMH CHJIOBBIX U DKBUIIOTEHLIMAIBbHBIX JIHU-
Huit? Beruucnure paboTy 1o nepeMeleHuIo 3apsia 1o 3aJaHHON TPaeKTOPHUH.

Kak u3MeHHTCS KapTHMHA CHJIOBBIX M DKBHUIIOTCHLMAIBHBIX JIMHUKA IPH YBEIUYECHUHU
(YMEHBIIEHNH ) HAIPSPKEHHOCTH MEXTY JIEKTpOoJamMu?

Ne 24 «Pacmmpenue npenena u3MepeHus: aMIepMeTpa MoCTOSHHOTO TOKa»

KakoB mpuHIMN AeWCTBUSA 3JIEKTPOU3IMEPUTEIBHBIX MPUOOPOB MATHUTOIIEKTPUUYECKOTO U
9JIEKTPOMArHUTHOTO THIIA, IPUMEHSAEMBI B TaHHOU paboTe?

UTO HaA3BIBAIOT TOKOM IIOJHOTO OTKJIOHEHUS M HANPSHKEHUEM ITOJTHOTO OTKJIOHEHMS JJIEK-
TPOU3MEPUTENLHOTO ITpudopa?

Kakum 06pa3oM BKIIIOUAIOT aMIIEPMETP U BOJIBTMETP B 3JIEKTPUUECKYIO LIENb IS U3Mepe-
HUs TOKa U HanpspkeHus? lIpoaeMOHCTpupyHTE HaBBIKM BKJIKOYEHHS 3THX IPUOOpPOB B
INEKTPUYECKYIO LICIb.

UYro takoe myHT? [[nst yero u kak oH ucnoib3yerca? IlponeMoHCTpupyiTE HCIIOIB30BAHNE
LIYHTA.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

Uro Takoe no6aBoyHOE conpoTuBiacHUe? [yt 4ero u kak oHO ucnoiab3yercs? [IpogemMoHcT-
pUpYHTE KCIIONIB30BaHUE TOOABOUYHOTO COMPOTUBIICHHUS.

[TpomeMOHCTpUPYHTE BO3MOKHOCTE TIpuMeHeHus cpeabl Microsoft Excel (wmu mpyroii cpe-
JIbI) 17151 OOPaOOTKHU IKCIICPUMEHTAIBHBIX JTaHHBIX.

Kak B manHoi1 paboTe MUHUMH3UPYETCS MIOTPEIIHOCTh SKCIEPUMEHTAIBHBIX TAHHBIX ?

Ne 28 «Ompenenenue MHIYKTUBHOCTU KATYIIKM M MarHUTHON MPOHMIIAEMOCTH (eppo-

MarauTHOI'O TCJ1a»

Kakne nprbGopsl MPUMEHSIINCH B JAHHOW paboTe ISl ONpeeNns MapaMeTpOB MOCTOSTHHOTO
U TIEPEMEHHOT0 TOoKa?

[onmyunre Gopmyry Ui pacdera MOJHOTO CONPOTHUBICHHS IENH TMEPEMEHHOTO TOKa, HC-
MOJIb3YEMOM B JJaHHOM padoTe (MK MpeICTaBIeHHOM NpenoaaBaTeneM).

Kak onpenensiyiace MHIYKTMBHOCTh KaTyHIKW B JaHHOW pabore? Kakum emie crocoOom
MO>KHO OTIPENIeIUTh UHIYKTUBHOCTh?

[MponemMoHCTpUpPY#iTE BO3MOXKHOCTH TIpUMeHeHus cpeabl Microsoft Excel (wmu mpyroii cpe-
1b1) U1 00pabOTKM HKCIEPUMEHTAIBHBIX JaHHBIX.

Ne 32 «Omnpenenenue paanyca KpUBU3HBI JTUH3BI U TIOJOCHI MPOITYCKaHUS CBETOPMIBTPA

C TIOMOIIILI0 KoJiell HproToHa»

el N =

Kak o0bsicusgercs nosisnenne komnen HeroTona?

[Tonyaure hopMyIbl sl pacdyeTa panycoB TEMHBIX U CBETIIbIX Kosen HpioToHa.
[Tonyuute dhopmyny [1s onpeieleHUsT paanyca KpUBU3HBI JIMH3BI.

Kak B manHoi1 paboTe MUHUMH3UPYETCS MMOTPEITHOCTh IKCIIEPUMEHTANBHBIX TAHHBIX ?

Ne 34 «Ompenenenue JIMHBI CBETOBOM BOJHBI M XapaKTEPUCTHK AU(PAKIMOHHON pe-

HICTKID)

1.

KaxoBbl mapameTpsl 1 XapaKTepUCTUKU TU(PAKIIMOHHON PEIIETKH, MPUMEHSEMOM B JKCIIe-
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[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

pumenTe?
2. Tlomyuute dopmyny Ui ONpeneieHus JIUHBI CBETOBOW BOJHBI IpU AM(paKIUK HA JH-
(paKIMOHHOM peleTKe.
3. KakoBo npakTuueckoe npuMeHeHne TU(QPaKIIHOHHBIX PEIIETOK?
4. Kak B 1aHHO# pab0Te MUHUMHM3HPYETCS IOTPEIIHOCTh IKCIIEPUMEHTANIBHBIX 1aHHBIX?
Ne 35 «Onpenenenne KOHUEHTPALMU PacTBOPOB caxapa U IIOCTOSHHOM BpaIlleHUs
1. Ha ocHOBe Kakoro siBJI€HHUs OIpEIesieTCsl KOHIEHTPAlus pacTBOpa caxapa B IaHHOM JKC-
nepumenTe?
2. TlosicHUTE yCTPOWCTBO M MPUHIMI AeWCTBUS npu3Mbl Hukoms
3. TlosicHUTE YyCTPOWCTBO M MPUHIIMIT ACUCTBUS MMOJIYyTEHEBOTO caxapuMeTpa
4. Kak B 1aHHOH pab0Te MUHUMHM3HPYETCS IOTPEIIHOCTh KCIIEPUMEHTAIBHBIX TaHHBIX?
Ne 36 «CHsTHe BONIbTaMIEPHBIX XapaKTEPUCTUK (POTORIEMEHTA U ONPEeNICHUE €ro YyB-
CTBUTEIILHOCTH
1. TlpoananusupyiiTe nony4deHHsle B 1abopaTopHoil padote BAX
2. Kak onpenensercsa nocrosHHas [lnaHka B JTaHHOM 3KcriepuMeHTe?
3. Kak B manHO#1 paboTe MUHIMU3HPYETCS MOTPEITHOCTD SKCIIEPUMEHTAIBHBIX JaHHBIX ?
4. Kak B 1aHHO#M paboTe pacCUMTHIBAETCS MOIPEIIHOCTE ONpeaesieH s MocTossHHOM [Inanka?
5. TlpoaeMoHCTpUpYHTE BO3MOXKHOCTH MprMeHeHus cpenbl Microsoft Excel (unmu npyroit cpe-
1b1) U1 00pabOTKH SKCIIEPUMEHTAIBHBIX JTaHHBIX.
Ne 37 «MccnenoBanue u3mydeHust aOCONIOTHO YEPHOTO TEIay
1. Tlpoananu3upyiiTe Moxy4eHHbIE B 1aOOpaTOPHOI paboTe 3aBUCUMOCTH.
2. Kak onpenensiercsa nocrosinaas Credana-bonbimana u nmocrositHHas BuHa B TaHHOM 3KCTie-
pumeHTe?
3. Kak B 1anHO# paboTe MUHMMHU3HPYETCS NOTPENTHOCTh SKCIEPUMEHTAIbHBIX JAHHBIX?
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[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

4. Kak B 1aHHOM paboTe pacCUMTHIBAETCS MOIPEIIHOCTh OnpeseneHus nocrosHHo Credana-
Bbonbimana u nocrosiHHoN Brna?
5. TlpomemoHCTpHpYiiTEe BO3MOXKHOCTb puMeHeHus cpeapl Microsoft Excel (unum mpyroit cpe-
I61) Ut 00pabOTKH AKCIIEPUMEHTANBHBIX TaHHBIX
Ne 41 «HccnenoBanue Bo30yKI€HUS aTOMOB raza»
1. OObsicHUTE NPUHIMT OIPENEICHHUS BO30YKACHHBIX COCTOSIHUNM aTOMOB Ia3a B AKCIIEPUMEH-
Te?
2. TlosicHuTe MPUHIHKT PAOOTHI DIIEKTPOHHOH JIAMITBI
3. B kxakom auana3zoHe 3JIeKTPOMAarHUTHBIX BOJH JIEXKHUT H3Iyd4eHUE BO30YXKIEHHBIX aTOMOB
MapoB PTYTHU U NOYEMY?
4. Kax B 1aHHOM 3KCIIEpUMEHTE ONpeeNnseTcs 00J1acTh JOKaIU3aluU 3JIEKTPOHA U KaK MOoJy-
YEeHHbIE JIaHHbIE COTJIACYIOTCS C TEOPETUUECKUMHU MPENOChIIKaMu?
Ne 42 «Omnpenenenue riaBHbIX KBAaHTOBBIX YHCENl BO30YKIEHHBIX COCTOSHHUN aTOMa BO-
JI0poaa»
1. TlosicHuTe YCTPOMCTBO M MPUHLUI PabOTHI CIIEKTPOCKOINA, UCIOIB3yEMOro B JaHHOK pabo-
TE
2. Tlomyuute Gopmyiy Aisi ONpeAeTHHUS ITaBHBIX KBAHTOBBIX YMCENl BO30YX/IEHHBIX COCTOS-
HUI aTOMa BOJIOPOJa U JPYTUX BOJIOPOAOINOI00HBIX aTOMOB
3. Uro HazbIBaeTcs TpalyupOBOYHBIM I'paduKkom?
4. TlpomeMOHCTpHUPYHTE BO3MOXKHOCTH IpUMeHeHus cpeabl Microsoft Excel (wmu mpyroii cpe-
I61) UTs 00pabOTKU HKCHEPUMEHTANIBHBIX TaHHBIX
Ne 51 Ne 1 «M3yueHune 3aKOHOMEPHOCTEN O-pacnaga
1. Yro Takoe akTHBHOCTb PaAMOAKTUBHOI'O JIEMEHTA, €€ BBIUNCICHUE U €AMHULIBI U3MEPEHUS.
2. B uem cocrourt 3akoH I eiirepa - Herromna?
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[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

ok w

Kak o1ieHuTh 3HEPruto o - YaCTULIbI?

YcTpoiicTBO 1 MpUHIHMI paboThI cueTdnka I eiirepa-Miosiepa.

[TpomeMOHCTpUPYHTE BO3MOKHOCTE TIpuMeHeHus cpeabl Microsoft Excel (wmu mpyroii cpe-
IIbI) JIJ1s1 OOPaOOTKHU IKCIIEPUMEHTATBHBIX TAHHBIX

Ne 53 «Onpenenennie MaKCUMaIbHON YHEPTUN -4aCTUIl U UACHTU(DUKALIUS PATUOAKTHUB-

HBIX ITPpCIIapaToB»

1.

w

Kakwue u3BecTHbI pazHOBHIHOCTH OeTa-pacnana? Kakas u3 HUX MCCIeIyeTcsi B TaHHOM 3KC-
nepumenTe?

B kakux nmuamna3oHax HaXOJSATCS MEPHOJBI MOTypaciaia U SHEPruu Oera- pacraja mpupo/I-
HBIX PaIuOHYKIUI0B?

KakoBbI OCHOBHBIE OCOOEHHOCTH B3aMMOJICHCTBHS O€Ta-4acCTHII C BEIIECTBOM?
[MponemMoHCTpUpPY#iTE BO3MOKHOCTD IpuMeHeHus cpenbl Microsoft Excel (wmu npyroit cpe-
JIb1) 17151 00pabOTKH IKCIEPUMEHTATBHBIX TAHHBIX
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[IpomexxyrouHast arrectanus Mo JUCHUIUIMHE «DU3MKa» BKIIOYACT TEOPETUYECKHE BO-
MIPOCHI, TIO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUS OOYYAIOIIMMUCS 3HAHWUH, U TPAKTHYECKUC
3a/1aHusl, BBIABIIONINE CTENIEHb C(hOPMUPOBAHHOCTH YMEHUI U BIIaJICHUI, TPOBOJUTCS B popme
sk3ameHa (1 u 2 cemecTpsl).

DK3aMeH M0 AaHHOW NUCHUIUIMHE MPOBOAUTCS B YCTHOH (hopMe MO 3K3aMEHAIIMOHHBIM
OouneraM, Kbl U3 KOTOPBIX BKJIIOYAET 2 TEOPETHYECKHX BOIPOCA U OJHO MPAKTUUYECKOE 3a-
JlaHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA.

— Ha OLICHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicss IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI1, BCECTOPOHHEE, CUCTEMAaTUYECKOe U ITyOOKOe 3HaHUE yueo-
HOT'O MaTepualia, CBOOOIHO BBINOJIHSAET MPAKTHUECKUE 3alaHUs, CBOOOJIHO ONEpUPYET 3HAHMUS-
MU, YMEHUSIMU, IPUMEHSET UX B CUTYaAIMAX MOBBIIICHHON CIIOKHOCTH.

— Ha OLEHKY «Xxopomio» (4 6amia) — o0y4aroniuiicss TeMOHCTPUPYET CPEIHUN YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETCHIIUNA: OCHOBHBIC 3HAHUS, YMEHUSI OCBOEHBI, HO JIOMYCKAIOTCS He-
3HAYUTEIIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYJHEHHS MPH aHATUTUYCCKUX OIEpalusiX, MepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OILICHKY «YAO0BJIETBOPUTEILHOY» (3 Oaia) — 00yJaromuicss AeMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHIINI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI TOMyCKa-
IOTCSI OIIUOKH, TPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHHUH, YMEHHUH, HABBIKOB, 00YUYaIONIMNACS
WCIBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHHS MPH OMEPUPOBAHUU 3HAHUSIMHU U YMEHUSIMU MPU UX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «HeYIO0BJIETBOPUTEIbHO» (2 Oanna) — o0ydaromuics JeMOHCTPUPYET 3Ha-
HUs He Oonee 20% TEOpPETHUECKOTO MaTepuaa, JOIMYCKAeT CyIIeCTBEHHBIE ONIMOKH, HE MOXKET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHHsS MPOCTHIX 3a/1ad.

— Ha OIICHKY «HEeYJOBJIETBOPHUTEJbHO» (1 Oayn) — oOyuaromuiics HE MOXET MOKa3aTh
3HAaHUS Ha YPOBHE BOCIPOM3BEAEHUS U 00BACHEHUs MH(POpPMALUU, HE MOXKET MO0Ka3aTh WHTEN-
JIEKTYyaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

8 YueoHo-MeTOAMYEeCKOE U HHPOPMAITHOHHOE 00ecTieyeHre TUCHUTLTHHBI

a) OcHoBHasi IMTEpPaTYpA:

1. Hdemunuenko, B.M. ®usuka [OnextpoHHslit pecypc] : yuebnuk / B.U. emunuenko, 1.B.
Jemuauenko. — 6-e usa., nepepad. u gon. — M.: UHOPA-M, 2016. — 581 c. — Pexum nocry-
na: http://znanium.com/bookread?2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Owusuka.Teopus u npaktuka [DneKTpoHHBIA pecypc]: YuebHoe nocobue / Ilog pexn. npod.
C.O. Kpamaposa. - 2-e u3n., jomn. u nepepad. - M.: M1 PUOP, HUI] UH®PA-M, 2016. -
380 c.: 60x90 1/16. - (Bwiciiee o6pazoBanme) (Ilepemnér 7BIl). — Pexum pocryma:
http://znanium.com/bookread2.php?book=522108. - 3aru. ¢ sxpaHa.

0) JonosHuTeabHast JuTEpaTypa:

1. Casenbes, . B. Kypc o0melt pusuku : yuebnoe nocodue. T. 1. Mexanuka. MonekynspHas
¢usuka / U. B. CaBenbes. - 9-¢ u3., crep. - CII6. u np. : Jlanb, 2007. - 432 c. : win., Tabm. -
(Knaccuueckas yueOHas iuTepaTypa o ¢usuke Y4eOHUKHU Juisd By30B : CrienuanbHas Ju-
Teparypa). - TeKCT : HemocpeICTBEHHBIH.

2. Cagenbes, . B. Kypc obuieit ¢pusuku : yauedHoe nocodue : [B 3 1.]. T. 2. DnexTpudecTBo u
Maraetn3M. Bomael. Ontuka / U. B. CaBenbeB. - 9-e uzn., crep. - CII6. u ap. : Jlans, 2007. -
496 c. : un., rpag. - (Knaccuueckas yuebHas nureparypa 1no ¢usuke Y4eOHUKH A7 BY30B :
CrenuanpHas uTepatypa). - TeKCT : HeOoCPEeICTBEHHBIH.


http://znanium.com/bookread2.php?book=469821
http://znanium.com/bookread2.php?book=522108

Cagenwes, 1. B. Kypc o6mieit ¢pusuku : yaedHoe mocodue : [B 3 T.]. T. 3. KBantoBas onrtuka.
AtomHas ¢usnka. Ousmnka TBepAOoro Tesa. Gu3rKa aTOMHOTO SApa U JIEMEHTAPHBIX YacTHI]
/ W. B. CaBensbes. - 8-¢ u3n., crep. - CII6. u np. : Jlans, 2007. - 317 c. : un., rpad., Tadm. -
(Knaccuueckas yueOHas Jiutepatypa 1o ¢usuke Y4eOHUKH Uit By30B : CrienuanbHas Jin-
TepaTypa). - TeKCT : HeoCPEACTBEHHBIH.

. Kypc ¢usuku : yuebnuk : [B 2 1.]. [T.] I/ [B. B. Apcentnen, B. f. Kupnuuenkos, C. lO.
KusizeB u np.] ; mox pen. B. H. Jlozosckoro. - 5-e¢ usn., crep. - CII6. u ap. : Jlans, 2007. -
572 c. : nn., rpad., cxeMbl, Tabn. - (YueOHuku juisi By3oB : CrernuanbHas JIuTeparypa). -
Teker : HernmoCpeACTBEHHBIN.

. Kypc dusukm : yuebnuk : [B 2 1.]. [T.] II / [B. B. Apcentnes, B. S. Kupnuuenkos, C. IO.
KusizeB u np.] ; mox pen. B. H. JlozoBckoro. - 5-e¢ usn., crep. - CII6. u ap. : Jlans, 2007. -
590 c. : wn., rpad., cxeMbl, Tabn. - (YueOHuku juisi By3oB : CrernuanbHas JIuTeparypa). -
Tekcr : HenmoCpeACTBEHHBIN.

Koukun FO. I1. YueOnble 3amaun nmo ¢usuke [DIeKTpoHHBIA pecypc] : yueOHoe mocodue /
1O. I1. Koukun, U. FO. borauesa ; MI'TY. - [2-¢ u3a., moarot. mo ned. usfd. 2014 r.]. - Mar-
auroropck : MI'TY, 2015. - 1 snekrpon. omnt. auck (CD-ROM). - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1
124054/1515.pdf&view=true. - MakpooOBEKT.

B) MeToanveckne yKazaHus:

. Mexanuka. MonekynsipHasi pusuka u TepmonuHamuka [Tekcr]: JIabopaTopHblid paKTHKYM
no ¢usuke / mox pen. FO.II. Koukuna. Marnutoropck: M31-B0 MarHuToropck. roc. TexH.
yH-1a uM. ['.1. Hocosa, 2011. 103 c.

. Acbuiryxkuna, I'. H. ®u3uka : MeToanyeckoe mocooue Aiisi CaMOCTOATEIbHON MOJATOTOBKU K
nabopatopubIM 3aHaTusM. Y. 1. Mexanuka u monekymsapHas pusuka / I'. H. Acsuryxkuna, C.
M. T'onoBusnuH, C. I'. Murpanosa ; MI'TY. - Marautoropck : MI'TY, 2012. - 1 anekTpoH.
OIIT. TICK (CD-ROM). - 3arun. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1
134650/2933.pdf&view=true (mara oOpamierus: 04.10.2019). - MakpooObekt. - TekcT :
3JIEKTPOHHBIN. - CBefieHus nocTynHbl Takke Ha CD-ROM.

®du3uka : METOANYECKOE MocoOue Uil CaMOCTOSATENbHOM MOATOTOBKH K J1a0OpaTOPHBIM 3a-
HaTusaM. Y. 2. DnexTpudecTBo U MarHetusM, ontuka / I'. H. Aceuiryxuna, C. M. I'onoBus-
HuH, C. I'. Murpanosa, E. C. Cadonosa ; MI'TVY. - Marautoropck : MI'TY, 2012. - 1 anex-
tpon. ont. guck (CD-ROM). - 3arn. ¢ turyin. 9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1
134925/2991.pdf&view=true (mara oGpamienus:: 04.10.2019). - MakpooObekr. - TekcT :
ANIEKTPOHHBIN. - CBeneHus goctymnHbl Takke Ha CD-ROM.

dusuka aroma, TBeporo tena, siapa [Teker]: MHCTpyKIHUS MO BBIMOJIHEHUIO JTa00OPaTOPHBIX
pabot mo ¢usuke I CTyIeHTOB Beex crnenuanbHocTel. benos B.K. u ap. Maruuroropck:
I'OY BIIO «MI'TVY», 2007. 48 c.

®upranr, E. B. PykoBoacTBo Kk pemieHuro 3a1a4 1mo Kypcy oOmiei Gpu3uku : yaeOHOe moco-
oue / E. B. @upranr. - 2-e uza., ucnp. - CII06. : Jlans, 2008. - 348 c. : un. - TekcT : Hemo-
CPEACTBEHHBI.

r) Ilporpammuoe obecnieuenue u MHTEepHET-pecypcenl:

Haumenosanue 110 Ne noroBopa Cpok neiicTBuS JIMICH3UH

MS Windows 7 K-169-12 ot 02.07.2012 CPOK JICHCTBHS — HEOTPAaHUUYCH
(a.388)
J-1227 ot 8.10.2018 no 11.01.2021;
Ne JInuen3un-60241713 CPOK J€HCTBUS — HEOTPAHUUYEH
(a.198, 188, 182)
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https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1134650/2933.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1134925/2991.pdf&view=true

MS Office

(a.388)

Nel35 ot 17.09.2007

Ne JIuuen3un-60784279

Ne JTunen3nn-60241713
(a.198, 188, 182)

beccpouno

CPOK ,HeﬁCTBHH — HCOTI'paHHU4CH

CPOK JIEUCTBUS — HEOTPAHUYEH

Kaspersky Endpoint | 1-300-18 ot 21.03.2018 28.01.2020
Security nasi om3neca | J[-1347-17 ot 20.12.2017 20.03.2018
— CranapTHbIi J1-1481-16 ot 25.11.2016 25.12.2017

J1-2026-15 ot 11.12.2015 11.12.2016
7Zip CB00OTHO pacpocTpaHseMoe | 6eccpoyHO

HpO(l)e(!CHOHaJILHLIe 0a3bl JaAaHHbIX U ]/IH(])OpMaIII/IOHHLIe CIIPpaBOYHbIC CUCTEMDbI:

1. MexnyHapoanas crpaBouyHas cucrema «[lommpen» polpred.com orpacie «OOpa3oBanue,
Hayka». — URL: http://education.polpred.com/.

2. HammonanpHas nH(GOpMaIMOHHO-aHATUTHYECKAs! cUCTeMa — POCCHIICKHIT WHAEKC HAyYHOTO
mutupoBanus (PHHIL). — URL: https://elibrary.ru/project_risc.asp.

How

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

[Touckosas cuctema Axanemus Google (Google Scholar). — URL.: https://scholar.google.ru/.

9 MaTtepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUUIINHBI

MaTepI/IaJII)HO-TCXHI/ILIGCKOG obOecreucHue JUCHHUIIIMHBI BKIIIOYACT:

Nudopmannonnas cucrema — ExanHoe OkHO AocTyna K MH(OOPMALMOHHBIM pecypcaM. —

Tun u Ha3BaHue AyIUTOPUHN

OCHaH_[eHI/Ie AyJAUTOPpUH

Y4eOHble ayTUTOpUHU JUISt
IPOBE/ICHUS 3aHATHH
JIEKIIMOHHOTO THIIA

MynbTUMeINIHBIE CPEACTBA XpaHEHWs, Iepefadyd |
npeJcTaBiIeHns HHPOPMALIUK.

VYuyebHast ayIuTOpus IS
IIPOBEICHUS 1a00paTOPHBIX
pabor: JlaGopatopus «
Mexanuku, MOJIEKYJIIPHOU
(GU3UKU ¥ TEPMOJAUHAMUKI

JlaGopaTopHble yCTAaHOBKH, W3MEPUTENIbHbIE HPUOOPHI
JUTsI IPOBEIeHNUs 1a0OpaTOPHBIX paboT:

1. bannucTuueckue MassTHUKH.

2. Mastauk OGepoexka.

3. ®u3nuecKuil MasiTHUK.

4. locka ['anpToHA.

5. JlaGopatopHas ycTaHOBKa Uil  HCCIEIOBaHUS
pacrpezieieHuss TEPMO3JIEKTPOHOB 10 MOJYJII0 UX
CKOPOCTH.

6. JlaGoparopHass yCTaHOBKAa JUIA  OIpPEICICHUS
nokasaresei aauadartel y metooMm Kiemana u Jlezopma.
7. JlaGoparopHasi ycCTaHOBKAa JJI TIPOBEPKH 3aKOHA
BO3PaCTaHMs SHTPONUH B nporecce auddy3un ra3os Ha
MO/JIEJIH TepEMEIINBAHNUS IIapOB.

8.JJaboparopHast ycTaHOBKa Ui NPOBEPKH 3aKOHOB
BO3pacTaHUs SHTPONUH B MpoIlecce TerI000MeHa.
9.VcranoBka J1abopaTopHasi s U3y4YeHHs 3aBUCUMOCTHU
CKOPOCTH 3BYyKa OT Temnepatypsl "Md-C3-M"

10. VYcraHoBka naboparopHass Jais HCCIEIOBaHMS
TernoeMKocTy TBepaoro tena "MO®-TET-M".

11. VYcranoBka mabopaTtopHas [uid  OIpedeTeHHs
YHHUBEpCcaIbHOU razoBoi nmocrosiHHoi "M®-OI'TI-M".
12.Cten 1a60paTOpHBI ra30BbIE MPOLIECCHI.
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauTopuun

13. MepuTenbHbIil HHCTPYMEHT.

YuebHas ayJUTOPUS VTS
IIPOBEACHUS 1a00paTOpHBIX
pabor: JlaGoparopust

«INEKTPUYECTBA U ONITHUKU»

JlaGopaTopHbIe YCTaHOBKH, H3MEPHTEIIBHBIC MPUOOPEI
JUIS IPOBE/ICHUS TaOOPaTOPHBIX paboT:

1.JlaGoparopHas  ycTaHOBKa Al  HCCIIEIOBAHUS
AIIEKTPOCTATUYECKOTO IOJII C IMOMOIIBIO OJWHAPHOTO
30HJIA.

2. YcTaHOBKa JUIS HIYHTHPOBAHUS MIJUTHAMIIEPMETPA.

3. VYcranoBka naboparopHas IS ONpEAETICHUS
WHJIYKTUBHOCTH COJICHOHU 1A u MarHUTHON
POHUIIAEMOCTH.

4. YcraHoBka jabopaTropHas JUIsl U3y4EHUs PE30HAHCa
HAINpPsDKEHUH U OTIpeIeTICHUS] HHAYKTHBHOCTH

5. JlabGopaTtopHas ycCTaHOBKAa Il WM3y4YCHHS JJIMHBI
CBETOBOM BOJIHBI M XapaKTEPHUCTHK TU(PPAKIIMOHHOU
PEIIEeTKH.

6. JlaboparopHasi yCTaHOBKa JJIsl OTIpENIeNICHHs paanyca
KPUBHU3HBI JIMH3BI U JJTUHBI CBETOBOW BOJIHBI C TOMOIIBIO
kosen; HeroToHa.

7. JlaGoparopHasi  yCTaHOBKa
KOHLIEHTPALMK  PacTBOPOB
BPAICHHS.

8. lcTOYHMKY MUTaHUS TIOCTOSTHHOTO TOKA.

9. Marasun emkocreii Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Marasun uaaykruBHocteil Time Electronics 1053.
12. Mara3unsl conpotuBieHnit P-33.

13. Mynetumetpsr uppossie MAS-838.

14. Mynstumetpst APPA 106,203,205.

15. Ocummnorpad neyxkanansubrii GOS-620 FG.

16. INonspumerp CM.

17.MepuTenbHbIil HHCTPYMEHT.

JUISL
caxapa

onpeeeHus
U TOOCTOSIHHOU

VYyebHast ayauTopus IS
IIPOBEICHUS 1a00paTOPHBIX
pabot: JlaGopatopus «AToma,

TBEPAOTO TCIa, Aapa»

JlaGopaTopHble yCTAaHOBKH, W3MEPUTENIbHbIE HPUOOPHI
JUTsI IPOBEIeHNUs 1a00paTOPHBIX paboT:

1.JJaGoparopHast ycTaHoBka s "M3ydeHus BHEIIHEro
dboTtorddekra".

2. YcTaHOBKa JUIsl U3y4EeHHUs CIIEKTPa aToOMa BOJOPOAa U
omnpeneneHus noctostHHon Punbepra.

3. VYcraHoBka saboparopHas Ul
MOTEHITATa BO30YKICHUS Ta3a.

4. YcraHOBKa /715 OTIpe/ieNIeHus] JUIMHBI Ipo0era 4acTUll
B BO3/IyXe.

5. U3meput.ckopoctu cuera YUM?2-2.

6. Monoxpomaropst MYM-1.

7. Mynetumerpsl APPA 205, 207.

8. Ocmmmmnorpad nByxkanameHb GOS-620 FG.

9. MepuTenbHbII HHCTPYMEHT.

onpeneneHus

VY4eOHble ayTuTOpUHN Ui
IIPOBEACHUS IPAKTUYECKUX
3aHATHUH, IPYIIIOBBIX u
WHIVBUAYAJIBHBIX KOHCYJbTAllUH,
TEKYIETo KOHTPOJIS "

MIPOMEXKYTOUYHOM aTTECTALNHU

WNHTepakTHBHAS JOCKA, IPOEKTOD;
MynbTUME IUIHBINA TPOEKTOP, IKPaH.
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Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauTopuun

YueOHbIe ayIUTOpUHU mist | [lepconanbhble komnbroTepsbl ¢ maketom MS Office, ¢
BBITIOJTHEHUS KypCOBOTO | BBIXOIOM B MHTEpHET M C IOCTYNOM B 3JEKTPOHHYIO
POCKTHUPOBAHUS, IOMEIICHUS IS | HHPOPMALMOHHO-00pa30BaTEIbHYIO cpeny
CaMOCTOSATEIILHON pabOTHI. YHUBEPCHUTETA.

[Tomemenne pans  xpanenuss u | Cremnaxu,  ceiidpsl s xpaHeHHs — y4eOHOTO
Npo(HUIAKTUIECKOTO 00opyoBaHusI. NHCcTpyMEHTHI TSt peMoHTa
00cIyKUBaHUS y4eOHOro | 000pyIOBaHMS.

000pyT0BaHUS
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