





1 Iean 1 3371244 0CBOEHMSI AUCHHUILINHDBI

Ieabro OCBOCHUS IUCHUIIUHBL «DH3UKa» SBISETCS (POPMUPOBAHUE Y
o0yvarommxcs eJIOCTHONH €CTECTBEHHOHAYYHOM KapTHMHBI MHPA, CO3JAHHEC HA €€
OCHOBE HAYYHO-TCOPETHYECCKOM ©Oasbl UIsi W3y4YCHHS OOLIETEXHUYECKUX U
CHENUANBHBIX AUCIUIUIAH, JUIsl OCBOCHUSI HOBOW TEXHUKHU U TEXHOJIOTHH.

3axaum AMCUMIIHHBI

— n3yucHue (PyHAAMEHTAIBHBIX MMOHATUIA, 3AKOHOB U TECOPHIA KJTACCUYECKOH U
COBPEMEHHOM (PU3HKH;

— O3HAKOMJIEHHE C OCHOBHBIMU (DPM3MUYECKUMU SIBJICHUSIMHU, TPUHLIUIIAMHA UX
HAOMIOJICHUS] U SKCIEPUMEHTAIBHOTO HMCCIECIOBAHUS, C OCHOBHBIMM METOJaMU
U3MEPEHUS PU3NYECKUX BETTUYHH,

— O3HAKOMJICHME C (PM3MUYECKUMU NpuOopaMu, (POPMHPOBAHHE HABBIKOB
OPOBEACHUS (PU3NYECKOTO HKCIEPUMEHTA U MPOCTEHINEH 00pabOTKKM PE3yIbTAaTOB
AKCIIEPUMEHTA, BBIPAOOTKA YMEHUS aHAIM3UPOBATh PE3YJIBTAThl IKCIEPUMEHTA U
JIeNIaTh TPABUIIBHBIC BBIBOJIBI,

— BBIPa0OTKA MPUEMOB 1 HABBIKOB PEIICHUSI KOHKPETHBIX 33]1a4 U3 PA3IMYHBIX
obOnacreld (pU3MKM, YMEHHUS BBIICIATH KOHKPETHOE (PU3NYECKOE COAEPKAHUE B
OPUKJIAOHBIX  3a7a4ax  Opo(eCCHOHANBbHOW  EATENBHOCTH, CO3/aBaTh U
AHAJIM3UPOBATH TEOPETUYECCKUE MOJENN (PU3NUECKUX SIBJICHUN U MPOLECCOB.

2 llepeyeHb NJIAHMpPYEMBIX Pe3yJbTATOB O0yYeHHSI MO JMCUMILINHE,
COOTHECEHHBIX C IVIAHMPYEeMbIMH pe3yabratamu ocsoennss OIIOII BO

B pe3syabrare O0CBOCHHS IMCUHUILUIMHBI (POPMHPYIOTCH CJeaAyHIIHe
KOMIIETEeHI[HH:

OK-7 — crmocoOHOCTh K CaMOOPraHu3alii 1 cCaMmo00pa30BaHUIO;

[IK-16 — cmocoOHOCTh UCTIOJIB30BAaTh OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHbBIX JUCLMIUIAH, METOAbBl MATEMATHUYECKOTO aHAJIN3a U
MOJICIMPOBAHU S, TEOPETUUECKOTO U IKCIIEPUMEHTAIbHOTO UCCIIEA0BAHUS TIPH
peleHnr NpoeCCUOHATBHBIX 3a1a4.

3 MecTto aucuuniudbl B cTpykrype OIIOII BO

«Dumzukay apigerca aucuuininaon 6a3osoii yactu OIIOIT BO noarotoBkn
oOyuaromuxcs mo HanpasiaeHuro 20.03.02 «I[IpupoaooOycTpoiicTBO 1
BOJIOTIOJIB30BAHKEY, HAIMPABICHHOCTh « MHKEHEPHBIE CHCTEMBI
CEILCKOXO03IICTBEHHOIO BOAOCHAOKEHH S, 0OBOIHEHUS U BOJOOTBEICHUS.

4 O0bem aucHuIIHHbI (288 4acoB, 8 3a4ETHBHIX €IMHUIL)
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Bunbl yueOHO paboTh

O0beMm, yacoB

Ounas 3aouHas
KonrakrHas padora 162 32
B TOM YHCJIE:
J ayauropHas mo Bumam 78
y4eOHBIX 3aHATHI
J nexnun 76 6
J MPAKTUUYECKUE 34 12
4 n1abopaTopHbIe 48 10
J BHeayIUTOpHAS 4 4
J 3auer 1 1
J JK3aMeH 3 3
J 3ammTa KypeoBBIX !
paboT (MPOEKTOB)
CamocrosiTe/ibHAst
padora 99 243
B TOM YHCJIE:
J  kypcoBas  paGota B B
(POEKT)
3 mpouue  BHJEI 99 243
CaMOCTOSITENIbHOM pabOThI
Kontpoasb 27 13
HNroro no nucuuniauxe 288 288

5 Conepxanne THCHUILITHHBI

1o nToram u3yyaemoro Kypca oOydarommecs CIarT 3a4€T U SK3aMEH.
Jucuunea u3ydaercs Ha 1, 2 kypeax Bo 2, 3 cemecTpax.

Coaep:kanue v CTPYKTYpa AMCHUIVIMHBI IO 09HOI (popMe 00ydeHus

Ne

/o
BOITPOCOB

HanmvenoBanue TeMbl
C YKa3aHUEM OCHOBHBIX

Dop
MHP
yeM
ble
KOM
nere

Cem
ecTp

Buasbl yueOHoIi padoThl,
BKJIKOYAS
CaMOCTOSITEIbHY IO pa-

00Ty CTYJACHTOB H
TPYAOEMKOCTB (B 4acax)

Jlexn | Ilpa | JlaGo | Cam
WU | KTUY | paTo | OCTO




HITH

CCKH

3aHAa
THA

PHBIE
3aHs
TUS

ATCIT
bHa

pab
oTa

MexaHnuka

Kunemarnka  marepualibHOMN
TOYKM M TBEPAOro Teja NpHu
MOCTYIATEJIbHOM u
BpALLIATEIBHOM JIBUKCHUU.

JluHamuka MaTEepPUATBHON
TOYKH W TBEPAOTO TEA. 3aKOHBI
COXPAHEHUSI.

Mexannka UACATBHBIX u
HeuJealbHbIX JKUJIKOCTEH WU
rasoB

Mexanuveckue koyieOaHus U
BOJTHBI

l'apmonuueckue  koJsicOaHus,
SHEPrusi rapMOHMYECKUX
KOJIcOaHuil. 3aryxaromme
KOJICOaHusl. BeIHYXKICHHBIE
kosicOanus. Pezonanc. BosHbI B
VIIPYrou cpene,
SHEPreTUUYCCKHE
XapaKTePUCTHKHU yIPYTHX
BOJIH.

OK-

16

MonekynspHas pusrka
HneanbHbie rasbl.
Kunernueckas Tteopust rasos.
SBnenus nepexoca.

TepMmoauHaMuKa

ITepBoe Havaso
TepMmoauHaMuku. [Iponeccel B
UICATBHBIX rasax.
Lluknyeckue ITPOLIECCHI.




Bropoe Havaso
TEPMOJIMHAMUKHU. DHTPOIIHSI.

Peanbupiii  ra3.  JKuakKocCTs.
TBeproe Teno

Cunel MEXMOJIEKYIAPHOTO
B3aUMOJCHCTBUA B rasax.
YpaBueuue Ban-nep-Baanbca.
®dazel, (Pa30BBIE TEPEXOJBI.
SIBlIeHUs HA TPAHHULIE )KUIKOCTH
Y TBEPAOro Tena. KanuiuiapHbeie
apieHusd.  Kpucramisl,  HX
apameTpsl. JedexTs
KPHUCTAJLIOB. Kunkue
KPHUCTAJLIBL.

11

ONEKTPOCTATHKA
DNEKTPUUECKOE moJie B
BAKYYME, €r0 XapaKTEePUCTHUKH.
3akoH  Kynona.  Teopema
l'aycca 51 TeopeMa 0
LUPKyJIAuun E. Dnekrpuyeckoe
nosie B Betectse. [lonsgpusarus
JIMDJIEKTPUAKOB.

[TocTostHHBIN| TOK
ONEKTPUYECKUIA TOK, YCIIOBHSA
€ro CYILLIECTBOBAHUS u
XapakTepucTuku. 3akoH Oma
JUTS OTHOPOIHOM 51
HCOMHOPOJHON 1Henu. 3aKOH
Jlxoyns-Jlenua.
ONEKTPONPOBOTHOCTh TBEPABIX
TEN B paMKax KIJIACCUYECKON U
KBAHTOBOW TEOPHUA.

OK-

16

10

ONEKTPOMArHETU3M
MarHutHoe TOJE B BaKyyME.
MarnutHass cuna JlopeHna.
3akon  buo-Capapa-Jlamraca.
3aKkoH Amnepa.
Bzaumonaericteue
MapAUICIIBHBIX TOKOB.  3aKOH
MOJTHOTO TOKA. SBnenue
AIEKTPOMArHATHON WHIYKIUH.
3akoH  @apaned.  [Ipasuio
JIeHna. WHAYKTUBHOCTH
KOHTYpa. DHEPrusi MarHUTHOTO
TOJISL.

OK-

16




11

MarauTHOE NoJie B BEHICCTBE
HamaramueHHOCT,  BEIIECTBA.
Bunsr marmetukoB. CBoiicTBa
Ja- U MMapaMarHCTHKOB.
CpoiicTBa  (eppOMarHETHKOB.
Temmneparypa Kropu.

OK-

16

12

DJEKTPUYECKUE KOJeOaHUs
KonebGarenbHblii KOHTYp, €ro
YPABHCHHUE. CoOCTBEHHBIE,
3aTyXawIIAE W BBIHYXICHHBIC
KoJicOaHusi B KOJIEOATETbHOM
KOHTYPE. Pesonanc
HaMPsHKEHAN U TOKOB.
[TepemeHHBIN TOK
[TepemennbIit TOK, €ro
napameTpel.  CONMPOTHBIICHUE,
€MKOCTh W HHAYKTHUBHOCTH B
HENU  MEPEMEHHOTO  TOKA.
BekropHas JuarpaMmma.
HNmnenanc. 3aKkoH Owma.
MOMHOCTE. Koappunuuent
MOIIIHOCTH.

OK-

16

13

YpaBueHnus Makcsemia
BuxpeBoe anekTpuyeckoe noJie,
TOK CMEILLCHUA. [Tonnas
cUCTEMA YPaBHEHUN
Makcseina. OTKpBITHIA
KOJICOATENbHBII KOHTYp W €ro
U3ITyYCHHE.
OJNEKTPOMArHATHBIE BOJHBL M
ux cBoiicrea. [llkana OMB.
['eomeTprueckas onTuka
[Tpuauun ®epma. 3akonsl ['O.
[Tonmuoe BHYTPEHHEE
OTPaXKECHUE. Bonokxonnas
onTuKa. TOHKUE JTUH3BI.

14

BonHoBas ontuka

CeetoBbIE BOJIHBI.
KorepeHTHOCTE.
HUuTepdepennus,
UHTEPPEPEHIIMOHHBIE  CXEMBI.
Judpakuus Dpenens. 30HHAS
TJIACTUHKA. Jndpakums
®dpayHrodepa.
JndpakumronHas peLIeTKA.




[Monsipuzanus cBeTa, €€ BUIBL.
[Tosstpu3aTopel M AaHAJTU3ATOPEL.
3aKkoH Mastroca. 3aKoH
bprocrepa. Ontryeckn
AKTUBHBIC BEIIECTBA.

15

KBanToBbie CBOICTBA
W3ITYUYEHUS

AOCOIIOTHO ~ YEPHOE  TENO
(AUT), 3aKkoHBl W3IIyYCHUs
AUT. KpaHTOBaHHWE JSHEPTUH
u3nyueHus, ¢opmyna [lnanka.
['unoresa OWHIITEHHA.
Bueninmii dotorpPekT.
O¢pdexr Komnrona. /laBneHue
CBETA.

OK-

16

16

BonHoBEIE CBOiICTBA
MUKPOYACTHIL

BounHbl ne bpoitns.
CooTtHomeHue
HEOMPEAEIIEHHOCTEMN
["eiizenOepra. BonHosas
GyHKIMS H ee (PU3HUECKUU
CMBICIL. YpaBHeHUE
[Ipeaunrepa.

17

Atom Pesepdona-bopa.
dusuKa arToMOB.

OnsiTel Pe3epdopaa no
paccessHuro. SlaepHas MOJEIb
aroma. Iloctyinarsl bopa.
ONEKTPOHHAs KOH(PUTypaLus
aromoB. [ Ipunumn [Taynu.
B3aumopeiicteue OMHM ¢
aToOMamu

CIIOHTaHHOE W BBIHYXKJIEHHOE
u3nydenue, oomas cxema OKT,
CBOMCTBA JIa3€PHOTO
U3JTYYCHHUS.

18

ATOMHOE A1p0. DNEeMEHTAPHBIE
YACTHIIbI

HyxiionHas  mozens  sapa.
DHEPrus CBSI3A U yCTOMYHUBOCTh
sJpa. Jledekr MacChl.
PagnoakTuBHOCTE.

Bunsl  B3auMoneincTtBuil U
KJIACCHI DJIEMEHTAPHBIX YACTHII.




CoBpemeHHas KapTUHA
CTPOCHUS MaTepun —
CrangapTHas MOJCIb.

Hroro 76 34 48 99

Coaep:kanue u CTPYKTYpa AUCHHILINHBI M0 3204HOH opme 00yueHust

Buapl yueOHoii paGoThl,
BKJIIOYas
©op CaMOCTOSITeJILHYIO pa-
Mup 00Ty CTYICHTOB U
Ne HaumenoBanue teMel );elr Cen TPYAOEMKOCTD (B Yacax)
i C YKa3aHUEM OCHOBHBIX KoM | ecrp [Tpax | JIaGo | Cam
BOIIPOCOB HeTe THYE | PaTro | OCTO
I JIekw | ckue | pHBIE | ATEN
" WU | 3aHS | 3aHsA | bHAA
i | THs | pabo
Ta
Mexanuxa
Kunematnka w  muHamuka | OK-
MaTepHaIbHON TOYKHA u|’7
1 | TBepHoOroO Tena. 3axons! | [IK- 2 2 4 4 79
COXPaHEHMUSL. Mexanuka | 16
UJCATIBHBIX W HEUICATBHBIX
JKUAKOCTEN U Ta30B.
Monexynapnas — ¢usuxa  u
MepMOOUHAMUKA
HneanbHble  Tas3bl,  3aKOHBI
UICAIBHBIX Ta30B. PeajlbHbIE OK-
rassl. Cunbl -
5 | MEKMOICKYIIPHOTO K- 5 5 5 5 30
B3aUMOJCHCT-BUA B rasax. | .
Ypasuenue Ban-nep-Baanbca.
@dazel, (Pa3oBBIE MEPEXOJBI.
SIBrIeHMA HA TPAHULIE KUAKOCTH
¥ TBEPROro tena. Kanuuisipasie
SIBJICHHSI.
DnexmpomacHemusm
3 DIIEKTPUUECKOE oJIe B| oK. 3 5 6 4 34
BAKyyMe 17} BELIECTBE. | -
ITOCTOAHHBIA  BJIEKTPUYECCKUINA
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1,2,3,4

Marematuka

XuUMusa

2,3

duszuka

HaueprarenbHas reoMeTpus

MeuneKkMeHT

~[ON|W

[IpakTuka MO MOAYYEHHIO NPOPECCUOHATBHBIX YMEHUH U
ombITa MPO(YECCHOHATIBHOM ACATENBHOCTH (B TOM  YHCIE
TEXHOJIOTHYECKAsl MPAKTUKA)

7

Hayuno-uccrnenoBarenbckas padora
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["ocynapcTBEHHAs UTOTOBAs ATTECTAIINS

JUCIHUITIINH,
TCOPCTHICCKOI'O

[IK-16 «cnocoOHOCTh MCHONB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
METOJIBI

MAaTcMaTH4YCCKOT O
OKCIICPUMCHTAJIILHOIO

aHaJin3a 41
HCCICO0OBaHuA

MOACIIMPOBAHUA,

" Opyl  PEUICHUA

PO(EeCCHOHATIBHBIX 3aaW»

1,2,3,4

Marematnka

XuUMusa

HaueprarensHas reoMmeTpust

HUnxeHepHas rpaduka

(NS} I N ) g

Tonorpagpuyeckoe yepueHue

2,3

>

duszuka

OCHOBBI MATEMATHUYECKOTO MOACIINPOBaHUA

[IpepaunimoMHas mpakTuKa

oo OO n

["'ocymapcTBEeHHAs UTOTOBAs ATTECTALIUS

7.2 Onucanue nokasaresieii 1 KpUTEPHEB OLEHUBAHUS KOMIIETEHIUI HA
Pa3IMYHBIX 3Tanax ux GopMHUPOBaAHUS, ONHCAHNE IIKAJIbI OLICHUBAHUSA

[Imanupyemblie YPpOBEHb OCBOCHUS

PE3YNBTaTBl | peynoBMNET | yAOBIETBO Ouenovnoe

OCBOCHHUA BOPUTEIIBH | PH- XOPOLLIO OTIIMYHO CpeACTBO

KOMIIETEHIIMH 0 TenLHO
OK-7 «cnocoOHOCTh K CaMOOPraHM3aii 1 caMOOOPA30BAHHUIO»
3HaTh:
— HAy4YHYIO H | YPOBEHb MuHumans | YpoBeHb YpoBEHB KonTposnbHa
¢unocodckyro | 3HaAHMMN HO 3HAHUH B 3HaHWii B | g paborTa.
KapTUHY MUPA; | HIKE JOMyCTUM | 00beEME, o0BeMme, JlaGoparopH
MHOroo0pazue | MUHMMaJlb | bIii COOTBETCTBY | COOTBETCTB | as paboTa.
KYJIBTYD U | HBIX YPOBEHB FOLLEM VIOLEM TecThl.
IMBUAJIM3AIMA | Tp€OOBAHM | 3HAHWMA, nporpamme | mporpamme | Pedepar.
B MX B3aUMO- | i1, MHOTO JOMYLIEHO | MOATOTOBKH, | MOATOTOBK | JloKiaz.
JNECHCTBUN, MHOT0 JOMYIIEHO Bonpocel
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- CHocoObI
OCYIIECTBIICHU
s COLMAIBHOTO
B3aUMOJEHCTB
us 51
peanuzanumn
CBOEW poOJIK B
KOMAaH/IE,
3aKOHOJATEND
HBIE U
HOPMAaTHB-HBIE
AKTBI,
perylaMeHTHDPY
FOIINE
NEATEIILHOCTD
BOJIOXO03SCTBE
HHOTI'O
IIPOU3BOJICTBA;
— COBPEMEHHOE
COCTOSIHUE,
[EP-CIEKTUBEI
U TpoOsIEMBI
pazBUTHsA
OKOHOMHKHA |
MEHEDKMEHTA,
OCHOBHBIE
3a1a4u
MPEIIPAATHNA
OT-paciu B
VCIIOBHUAX
PBIHKA.

Ymers:
UCIOJIb30BATh
3HAHUE
MEXKKYJIb-
TYPHOTO
paszHooOpazus
oOuiecTBa mpu
OOIIICHUH,
UCIOJIb30BATh
cnocoObl  OCy-

rpyObIX
OMOOK.

[1pu
peLICHUH
CTaHAapTH
BIX 33/1a4
HE
OPOAEMOHC
TPUPOBAHBI
OCHOBHBIC
yYMEHUS,
MHOT'O
rpyObIX
OMOOK.

HErpyObIX
OMMO0K

[TponemoH
CTPUPOBaH
bl
OCHOBHBIC
YMEHMS,
PELIEHBI
TUTIOBBIE
3a/1a4M ¢
HErpyObIMH
OIIUOKaMH,
BBITIOJTHEH
bl BCE
3a/1aHusl,
HO HE B
MOJIHOM
00BEME.

HECKOJIBKO
HETrpyObIX
OMMUOOK.

IIponemoHcT
PUPOBaHBI
BCE
OCHOBHBIC
yYMEHUA,
PELIEHBI BCE
OCHOBHBIC
3a/1a4M ¢
HETpyObIMU
OIINOKAMU,
BBITOJIHEHBI
BCE 3aJ]aHUs
B MIOJIHOM
o0BeMeE, HO
HEKOTOPBIE C
HEJAO0YETAMHU.

u, 0e3
OLIHUOOK.

[TponemoH
CTPUPOBaH
bl BCE
OCHOBHBIE
YMEHHA,
peLIEHBI
BCE
OCHOBHBIE
3a1a4u ¢
OTAEJIBHBIM
17}
HECYILECTB
C€HHBIMH
HEJ0YeTaM
I/I)
BBITIOJTHEH
bl BCE

K 3a4€eTy.
Bonpocsl
K DK3aMEHY.

KonTposnbHa
g pabora.
JlabGopartopH
as paboTa.
TecTsl.
Pedepar.
Jloxman.
Bonpocsl

K 3a4€eTy.
Bonpocsl

K OK3aMEHY.
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HIECTBIICHUS
COLIMAIIBHOTO
B3au-
MOJECHCTBUAS U
peanu3anuu
CBOEH poOJIK B
KOMaH/E,
CaMOCTOSITENb
HO u
TBOPYECKH
UCIOJIb30BATh
TEOPETUYECKUE
3HAHUS B
POLECCE
NOCTEAYOLIET
0 0o0yueHus B
COOTBETCTBUH
v y4eOHBbIM
niaHaMu
MOJATOTOBKH
00y4aronieroc
S,

Baagern:

- OCHOBaMH
(dunocodckmnx
3HAHUM,

—  HaBBIKAMH
OpraHu3anuu u
KOOPJMHAIIUN
B3aUMOJCHUCTB
ust MEXKTY
JTFOJIbMU,
KOHTPOJIA M
OIICHKH
3(ppexTuBHOCT
5|
JIeITESITBHOCTH
APYyTUX,

—  cmocodamu
pacuera
OCHOBHBIX
DKOHOMHYECKH
X u

[1pu
PELICHUH
CTaHAApTH
BIX 3a7a4
HE
MPOJIEMOHC
TPUPOBAHBI
0a30BbIC
HaBBIKH,
AMEITH
MECTO
rpyObie
OIHOKMH.

Hmeercs
MUHUMAab
HbII1 HAOOP
HaBBIKOB
JUTS
pelieHus
CTaHAapTH
BIX 33724 C
HEKOTOPBIM
u
HEJ0UeTaM
u.

IIponemoHcT
PUPOBaHbI
0a3oBbIE
HABBIKK TIPA
pELICHUH
CTaHAAPTHBI
X 33124 ¢
HEKOTOPBIMU
HEJ0YETaMU.

3aaHUS B
IIOJIHOM
o0neMe.

[TponemoH
CTPUPOBAH
bl HABBIKU
pu
pemeHun
HECTAHAAPT
HBIX 33724
0e3
OIIMOO0K U
HEJ0YECTOB.

KonTposnbHa
g pabora.
JlabGopaTtopH
as paborta.
TecTsl.
Pedepar.
Jloxman.
Bonpocsl

K 3a4€eTy.
Bonpocsl

K OK3aMEHY.
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VIIPABIIEHYECK
ux
MoKa3areyicu,
HCTIOJIB3YEMBIX
npu
MPOEKTUPOBAH
15078
CTPOUTEIBCTBE
5
SKCIUTyaTaluu
51
PEKOHCTPYKLIU
51
BOJIOXO3SMCTBE
HHBIX
00BEKTOB,
-HaBBIKAMH
CaMOCTOSTENb
HOI'O
OBJIAJICHUS
HOBBIMH
3HAHUSIMHU  TIO
TEOPUHU
SKOHOMUKH H
MECHEDKMEHTA
B
BOJIOXO3SMCTBE
HHOM
CTPOUTEIBCTBE
U MPAKTUKE €€
Pa3BUTHSL.

[IK-16

«CIOCOOHOCTh HCITOJB30BaTh OCHOBHBIC 3aKOHBI

CCTCCTBCHHOHAYYHbBIX

AUCHUILIMH, MCTOAbI MATCMATHYCCKOI'O aHajin3a U MOACIIMPOBAHUA, TCOPCTUUCCKOI'O U
OKCIICPUMCHTAJIBHOI'O NCCIICAOBAHM IIPHU PCIICHUH HpO(i)eCCI/IOHaJ'IBHBIX 3agaa»

3HaTh:

- YpoBEHb MuHumans | YpoBeHb YpoBEHB KonTposnbHa
HOPMATUBHYIO | 3HAHUH HO 3HAHWH B 3HAHUH B g pabora.

u HUKE JOMYCTUM | 00BEME, o0beMe, JlabGopaTtopH
TEXHUYECKYI) | MUHUMAJIb | bIA COOTBETCTBY | COOTBETCTB | as paboTa.
JOKYMEHTAlM | HbIX YPOBEHB IOLIEM YIOLIEM TecTsl.

10 11O TpeOOBaHKU | 3HAHMWIA, nporpamme | mporpamme | Pedepar.
SKCITyaTaluu, | i, MHOTO JOMYIIEHO | MOATOTOBKH, | MOArOTOBK | Jlokman.
TEXHHUYECKOMY | TPYOBIX MHOTO JOMYIIEHO | |, 0e3 Bompocel
00CITy>KMBaHU | OIIHOOK. HECKOJIBKO | omMOOK. K 3Q4€TYy.
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10, PEMOHTY
METUOPATUBH
bIX OOBEKTOB,
-IIOPAZIOK
odopm-

JICHUS
OTYECTHOM,
TEXHUYECKOM,
HOPMAaTUBHOU
5|
pacopsiauTen
bHOM
JOKYMEHTALW U

Ymers:

— ONPENENTh
UCTOYHUKH,
IPOBOJIUTh
MIOUCK U
aHaJIn3
uH(popManuy,
HEOOXO MO
ISt
OCYILECTBIICHH
s
npogeccuonan
BHOU
NeSITENbHOCTH;
—  0QOpMIISTH
OTYETHYIO,
TEXHUYECKY1O,
HOPMATUBHYIO
u
pacnopsianTeNn
BHYIO
JOKYMEHTaIH
10,

Baaners:

— IOJATOTOBKA
OTYCTHBIX,
MTPOU3BOJICTBE
HHBIX
JIOKYMEHTOB,

[Tpun
peLIeHUH
CTaHJApTH
BIX 3a]a4
HE
NPOJEMOHC
TPUPOBAHBI
OCHOBHBIC
YMEHHUS,
MHOTO
rpyObIX
OLIMOOK.

[Tpun
pelIeHun
CTaHJapTH
BIX 3a7a4
HC
MPOJIEMOHC
TPUPOBAHbBI
0a3oBbIC
HABBIKH,
MHOTO
rpyObIX
OIIHNOOK.

HErpyObIX
OIIMIOOK.

[Tponemon
CTpPUPOBaH
Bl
OCHOBHBIE
YMEHUS,
PELICHBI
THIIOBBIE
3a/1a4u C
HErpyObIMH
OIINOKaMH,
BBITTOJIHCH
bl BCE
3a/1aHMS,
HO HE B
MOJIHOM
o0BeME.

HNmeercs
MUHUMAaJb
HBII1 HAOOP
HAaBBIKOB
JUTS
pelieHus
CTaHJapTH
BIX 337124 C
HEKOTOPBIM
U

HETrpyObIX
OMMUOOK.

IIponemoHcT
PUPOBaHBI
BCE
OCHOBHBIC
YMEHUA,
PELLIEHBI BCE
OCHOBHBIC
3a/1a4M ¢
HETpyObIMU
OIINOKAMU,
BBITOJIHEHBI
BCE 3aJJaHUs
B MIOJIHOM
o0BeMeE, HO
HEKOTOPBIE €
HEJOYECTAMHU.

[IpoxemoHCT
PUPOBAHBI
0a30BbIC
HABBIKH MPH
pemeHun
CTaHIaPTHBI
X 33/1a4 ¢
HEKOTOPBIMU
HEJIOYETAMMU.

[IponemoH
CTPUPOBaH
bl BCE
OCHOBHBIE
YMEHUS,
pELICHBI
BCE
OCHOBHBIE
3a70a44 C
OTHEIBHBIM
17}
HECYILECTB
E€HHBIMHU
HEI04eTaM
I/I)
BBIITOJIHEH
bl BCE
3a/1aHKS B
MTOJIHOM
o0Beme.

[TponemoH
CTPUPOBAH
bl HABBIKU
pu
pemeHun
HECTAHAAPT
HBIX 33424
0e3
OIIMOO0K U
HEJ0YECTOB.

Bonpocsl
K DK3aMEHY.

KonTposnbHa
g pabora.
JlabGopaTopH
as paboTa.
TecTsl.
Pedepar.
Jloxman.
Bonpocsl

K 3a4€eTy.
Bonpocsl

K OK3aMEHY.

KonTposnbHa
g pabora.
JlabGopartopH
as paboTa.
TecTsl.
Pedepar.
Jloxman.
Bonpocsl

K 3a4€eTy.
Bonpocsl

K OK3aMEHY.
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YKa3aHwii, HEI0YEeTaM
MPOEKTOB W.
MIPHAKA30B,
pactopsHKEHUN
, IOTOBOPOB I10
BOIIPOCaM,
BXOJIAIINAM B
KOMIIETEHIIUIO,
— IMOATOTOBKA
3aKJIFOYEHHUS O
METMOPATUBHO
M COCTOSHUHA
3EMEJIb.

7.3 TumnoBble KOHTPOJbHbIE 3aJaHUS WJIH WHbIE MaTepHaJIbl,
HeoO0XoauMbIe /Jisl OleHKH 3HaHWii, YMeHHi, HABBIKOB, XapaKTepHU3YHIIHX
sransl GopMUpOBaHMS KOMIEeTeHUI B mpouecce ocsoenust OIIOII BO

OK-7 — crmocoOHOCTh K CaMOOPraHu3alii 1 cCaMmo00pa30BaHUIO;

[IK-16 — cmocoOHOCTh UCNOJIB30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCLMIUINH, METOABl MAaTEMATHYECKOTO aHATN3a U
MOJETUPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTATIBHOTO UCCIIEIOBAHUS TPU

peleHny NpoeCCUOHATBHBIX 3a1a4.

JIna mexkywezo KOHmpons

3anaHus A1 KOHTPOJIbHOI padoThI
3amaHust COCTABIICHBI MO TPUALATUBAPHUAHTHON cUCTEME (TPUBEACH OJNH U3

BapHAHTOB).

Konrpoabnast padora Ne 1. Mexanuka. Mexanuyeckue KoJjie0aHus.
Yupyrue BOJIHbBI

1. KameHnb, OpOonIeHHBIH TrOPU30HTAIBHO, YAl HA 3€MJTIO 4epe3 BpeMst [ = 3 C Ha
paccTossHuM /[ = 27 M 1O TOpU30OHTaNIM OT MecTa Opocanus. C Kakoil BBICOTHI /1
OpotreH kameHb? C Kakoil CKOPOCTBIO vx OH OpotieH? C Kakoil CKOPOCTBIO 0 OH
ynaaer Ha 3emir0? Kakoi yron ¢ COCTaBUT TPACKTOPUS KaMHs C TOPU3OHTOM B
TOYKE €ro NaJeHUs Ha 3€MIII0?

2. K pe3nHoBOMy 1IHYpY AauHON /=40 cM 1 paarycoM » = 1 MM MOABEUICHA THPs
maccoit m = 0,5 kr. 3nas, uro moaysb FOHra pesunsl £ = 3 Mlla, HaliTh nepuon
BEPTUKAIBHBIX KOJIEOAHUH THPH.

Konrpoabnasi padora Ne 2. MoJiekyasipuas pusuka. TepmoannamMuka
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+: BUABI MEXaHUYECKOI'0O JIBUKCHUA U IIPUYIMHEI UX BO3HHUKHOBCHHA

: S: Maccoii Tena Ha3bIBaeTCs BEIUYNHA, . ..

. A3MepseMas KOJIMYECTBOM BEILECTBA, COACPIKALIEMCS B JAHHOM TEJIE
. A3MEpsieMasl CWIIOHM, C KOTOPOM TEJO MPUTATUBACTCA K 3€MIIE

1, U3MepseMas OTHOLICHHUEM BECA JAHHOTO BELIECTBA K €10 00bEMY

. ABJIAIOIIASICA MEPOA MEXaHUUYECKOIO B3aUMOACHCTBUS TEI

+: onpenensronas HHEPLIMOHHEIE U TPaBUTALIMOHHBIE CBOMCTBA TEI

S: BpeMms paBHOMEPHOTO JBUKEHUS aBTOMOOWJS MO MOCTy JuiMHONW 480 M co
CKOPOCTHIO 18 KM/4 paBHO. ..

+: 96 C - 27¢ - 274 -
8640 ¢

S: BricoTa 10OMa Py BPEMEHU MAICHUM COCYJIbKM 2 € MOCJIC HAYaJla ABUKECHUS
PaBHO. ..

- 15M +: 20 M - 45 M -
60 m

S: Teno aBuKeTes ..., €CIIM CYMMA BCEX JACHCTBYIOIIMX CUIT PaBHA HYJIIO
-. PaBHOYCKOPEHO

- IO OKPY>KHOCTH

-. C I3BMEHEHUEM CKOPOCTH

+: IPSMOJIMHEMHO U PABHOMEPHO WJIA TOKOUTCSI

S: Cuna taru aBromoOunss maccoid 14 T npu npoxoxxkaeaun 50 m 3a 10 ¢ ¢
ko3 puuuenTom Tpenus 0,05 paBHa. ..

+: 21 kH. -. —7xH - 21H -
. 7TH

S: KuHeTnueckon sHEpruei Ha3bIBACTCS. . .

-. DHEPrud, 3aBUCAIIAS OT B3aMMHOTO PACIIOJIOKEHHU TEJI MJIA YaCTEH Tea
-. DHEPrus TeJa, MOJHATOrO HaJ 3eMIIEH

-. DHEPrus MagaroIero Tejia

+: 3HEPrUsl, 00YCIOBIEHHAS MEXAHUYECKUM JIBH)KEHUEM TEIT

S: TloreHumanbHas >HEPrus MOAHATOTO OTHOCHTEIIBHO MOBEPXHOCTH 3€MJIM Ha

BbICOTY 20 M T€Ma Maccoi 3 Kr paBHa. ..

- 60 JIx +: 600 x - 0,15 JIx -
1,5 JIx

V1: Konebanus 1 BOJIHBI

S: T'apMOHMYECKHMHU KONEOAHUSIMU HA3bIBAKOTCHL. ..
-. KoneOaHusl, COBEPIIAOIINECS OTHOCUTEIBHO MOJIOKEHUS PAaBHOBECHS
+: KoneOaHusl, COBEPIIAOIIMECS IO 3aKOHY CHHYCA WA KOCUHYCa
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-. BBIHY>KJICHHBIE KOJIeOaHMsI Tejia MO ICHCTBUEM BHEIIIHEH CHITBI
-. CBOOOJHBIE KOjJ€OaHHWS B PE3YNbTATe KAKOro-iuOO0 OJHOI0 HAYajJbHOTO
OTKJIOHCHUS

S: Tlepuon xosnebaHuii MOABEMIEHHOIO K MPYKHHE >kecTKOCTh0 0,05 H/M rpysa
maccoii 200 r paBeH. ..

+:13¢ -2 25¢ -2 524 ¢ -
c3,1c¢

S: Usmenenne (pazel rapMOHHUECKOTO KosicOanus Ha 180 rpamycos
COOTBETCTBYET...

-. MOJHOMY NEPUOTY KOJIeOaHu s

+: TIOJIOBMHE MEPHOIA KOJICOaHHSI

-. YETBEPTH MEPHUOJA KoJcOaHus

-. JIByM NIEpHOJIaM KOJIeOaHHs

S: Jlmmnaa paaroBoaHbl 600 M COOTBETCTBYET YaCTOTE. ..
- 2MI'n +: 0,5 MI'g - 1,5 MI'g - 6 MI'g
- 3 Ml

II. MoJexkyasipHast pu3MKa U TEPMOJMHAMHKA

S: Temneparype 50 K COOTBETCTBYET 3HAUECHHE TEMITEPATYPHI O L{enbcnio. . .

-1 323°C +:-223°C - 50°C -
: -50°C

S: CpenHsis KBagpaTuyHasi CKOPOCTh MOJIEKYJT @30Ta MPU YBEJIMYEHUN TEMIIEPATYPhI
razaB 4 paza...

--  He u3menurca. -; VYpenmmuures B 4 pasza.  + YBenuuurcs B 2 pasa.-:
YMEHBIIUTCSA B 2pa3a.

S: BHyTpeHHsIsl SHEPTHs UICAILHOTO OJTHOATOMHOTO ra3a paBHa...
- 2RT/2 - 3pT/2 +:3pV/2 - pV/3 -
:3VT/2

S: Uwucno creneHeid cBOOOABI i OJHOATOMHOM MOJEKYJIbI MPH KOMHATHOM
TEMIIEPATYyPE PaBHO. ..

- i=5 +:1=3 - 1=6 -
=1

S: BayTpennsis 3Heprus 2 monei remus npu T = 300 K paBHa...
- 0,6 kJIx - 0,67 xJIx -: 2,49 xJIx - 4,98 kJIx +:
7,48 xJIx

S: CosepuieHHas razom padorta npu nonydeHur 500 J[>k TEMIOTH M YBETUYCHAN
IIPU 3TOM BHYTpPeHHEN sHeprun Ha 300 [k paBHa. ..
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+: 200 JIx - 800 JIx 0 -
500 Ix

S: CosepiieHHas padouuM TenoM padoTta B TemioBoMm asurarene ¢ KIIJ 30
MPOIECHTOB TPH MOJIyYeHUHU OT HarpeBarens 5 K/ TEmIoThl paBHa. . .

- 150 000 Ix +: 1500 Jx - 150 Ix -
. 67 JIx

1. DyeKTpu4ecTBO U MATHETU3M

S: UCTOYHHUKOM 3JIEKTPOCTATHYECKOTO IO SBISAETCA. . .
-. TIOCTOSIHHBI MarHur.

-. IPOBOJHUK C TOKOM.

+ HEMOABUXKHBIN DJIEKTPUUCCKUAN 3apsl.

-. IBWOKYILANCA JJIEKTPUYECKAN 3apsil.

S: Cuita B3aMMOAEHCTBHS IBYX TOYEUHBIX HENMOABH)KHBIX 3aPsII0B IIPH YBEIUYECHUN
PacCTOSIHUASI MEXKILy HUMU B 4 pasa. ..

-. yBenuuures B 4 pasa

- YMEHBIIUTCSA B 4 pasza

-. yBenuuurcs B 16 pas

+: ymeHpIuTcs B 16 pas

S: Moaynb HanpsHKEHHOCTH  JJIEKTPUYECKOTO MOJs B JAHHOW TOYKE MNpHU
YMEHBILIEHUY 3aps/ia, CO3AA0ILEro Noje, B 3 pasa...

+: yMEHBIIUTCA B 3 pasa

-. yBEnWYMTCH B 3 pasa

- yMEHbLIUTCA B 9 pa3

-. HE U3MEHUTCSA

S: CunoBOM XapaKkTEPUCTUKON MATHUTHOIO TTOJISI CITYKMT. ..
-. MOTECHLIHAN

- MarHuTHas NPOHULAEMOCTb

+: MarHUTHAs UHIYKLHS

-. pabora

S: Haenenuslii B pamke Moaysib JJIC MHAYKIIMU TPU YBEIMUYECHUN MArHUTHOTO

notoka ¢ 4 1o 12 B63a 2 ¢ pagBeH...

+. 4B - 8B - 12B -
16 B

S: Cuna JlopeHna, AeCTBYOWIAs HA 3aPsill, IBHXKYIIUNACS C MOCTOSHHOM
CKOPOCTHIO B MArHUTHOM ITOJIE€ MPOMOPIMOHAJIBHA . ..

+: BEKTOPHOMY MPOU3BEACHUIO BEKTOPA CKOPOCTH U BEKTOPA MAarHUTHOM
UHAYKIAN
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-. CKaJITPHOMY MPOU3BEACHUIO BEKTOPA CKOPOCTH U BEKTOPAa MarHUTHOM
WUHIYKIUA

- CYyMM€ CKOPOCTH M MAarHUTHON UHAYKIIMH

-. Pa3HOCTH CKOPOCTH M MarHUTHOUM MHAYKIIMH

S: MHAyKTHBHOE CONPOTUBIICHAE KATYLIKH MPU YBEIIMUYEHUN YACTOTHI
NEPEMEHHOTO TOKA B 2 pasa...

+: yBENMYHTCS B 2 pasa

. yBenuuured B 4 pasa

. yBenuuures 1,41 pasa

. yBenuuuTcs B 4 pasa

. YMEHBIIUTCS B 2 pasa

S: JleicTByrolIee 3HaUeHUE HANPsKeHUs 220 BOJIBT - €M0 AaMIUTUTYTHOE
3HQYECHHE. ..

- 127 B - 157 B +:310B

- 440 B

S: OavH U3 OCHOBHBIX MOCTYJIATOB TeOpun Makcsesia ...

+: IEpEMEHHOE MAarHUTHOE T0JIE MMOPOXKAAET BUXPEBOE DIIEKTPHUECKOE
- MArHUTHOE T10JIE HE UMEET UCTOYHUKOB

-. QIIEKTPUYECKOE TI0JIE UMEET UCTOUHUKHI

-. IBIOKYILIUANCA JJIEKTPHUYECKHAN 3apsal CO3MaET MArHUTHOE T10JIE

IV. OnTuxa

S: CBET B ONTHYECKU OJTHOPOJAHON CPENIE PAaCIPOCTPAHSETCA. . .
- 1O DKCIIOHEHTE

+: IPAMOJIMHENHO

-: IO CUHYCOUJIE

-: o runepooie

S: DoKyC - 3T0...

-, pacCTOssHHE OT OITHYECKOrO IE€HTpa JIMH3Bl [0 TOYKHA [EPECEUYECHUS
[IPETIOMJICHHBIX JIyYEH

+: TOYKa, B KOTOPOH IMOCJE MPEIOMIIEHUS COOMPAIOTCS BCE JIy4H, MAJAOUINE HA
JIMH3Y MapajjIeIbHO ITTABHOW ONTHYECKON OCH

-: IPO3PAvYHOE TEO, OTPAHUYEHHOE ABYMS IOBEPXHOCTIMHU

-. TOYKa, Yepe3 KOTOPYIO MPOXOIAT JIYYH HE IPETOMIIAACH

S: KorepeHTHBIMM Ha3bIBalOTCS BOJIHBI. . .

-. pa3HOCTb (pa3 KOTOPHIX MEHSETCS C TCYCHUEM BPEMEHHU

+: pa3HOCTh (Pa3 KOTOPHIX OCTAETCs MOCTOSTHHOW BO BPEMEHHU
-. Pa3HOCTb (Pa3 KOTOPBIX BCEr/la paBHA HYJIIO

-; Jr0OBIC BOJTHBI BCET/Ia KOTCPEHTHBI,
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S: Jlucnepcueii cBeTa Ha3bIBACTC . ..

- paccemBaHme OETIOTO CBETA BEIIECTBOM

+: 3aBUCHMOCTH aOCOJTFOTHOTO TMOKA3areisi MPETOMJICHHS BENIECTBA OT YaCTOTHI
MaIAIOIIETO HA BEMIECTBO CBETA

- TIOTJIOIICHUE CBETA BEIIECTBOM

-: OoTHOAHNE CBETOBBIMHU BOJTHAMHM IPETIATCTBHIA.

S: UnTepdepeHimeil cBeTa Ha3bIBaeTCS ...

-. CJIO)KEHHE B TIPOCTPAHCTBE CBETOBBIX BOJIH, IIPA KOTOPOM MOJIYYACTCS YCAIICHUE
CBETa

-, CJIO)KEHHE B TIPOCTPAHCTBE CBETOBBIX BOJH, NPH KOTOPOM TMONYYaETCs
ocJla0JICHUE CBETA

+. CIIO)KEHHE B IPOCTPAHCTBE KOTEPEHTHBIX BOJIH, MPHU KOTOPOM TNOIYyYaETCs
YCWICHHE WJIU OCJIa0JICHUE PE3YJIbTUPYIOUIEH CBETOBOM BOJIHBI

- pa3nokeHue O0eyIoro CBETa B CHEKTP JU(PPAKIIMOHHON PEIIETKOM.

S: Jludpakimeii cBeTa Ha3bIBACTCS. . .

-, TPOCTPAHCTBEHHOE MEPEPACHPEACIICHUE DHEPIUU CBETOBOIO H3JIYUYCHUS MIPH
HAJIO)KEHUH IBYX WM HECKOJIBKHUX CBETOBBIX BOJIH

+: oru0aHue CBETOBBIMH BOJTHAMHM MPEMSATCTBHIA

- OTPAKEHUE U MPEIIOMIIEHAE CBETOBBIX BOJIH

-. paznoxeHue OEoro CBETa B CIEKTP AUPPAKIMOHHON PEIIECTKOM.

S: Tonsipu30BaHHBIM HAa3bIBACTCS CBET. ..

-. CO BCEBO3MOYKHBIMHM PAaBHOBEPOSTHBIMU KOJICOaHUSIMU BEKTOPA HAMPSHKEHHOCTH
ANIEKTPUUECKOTO TOJISt

+: KoneOaHus BEKTOPA HAMPSDKEHHOCTH AIEKTPUUYECKOTO MO KOTOPOTO KaKUM-
100 00pazoM yHopsA0YCHbI

-: Kojie0aHus BEKTOPOB HAIMPSDKEHHOCTEH AJIEKTPUUYECKOTO U MAarHUTHOTO TOJICH
KOTOPOTO  MPOTHUBOMOJIOKHBI

-. WCIYCKAeMblii €CTeCTBEHHBIMM MCTOUHUKAMM CBETA.

V. ATomMHasi 1 siaepHas Gpu3uKa

S: Haumenbiuas sHeprust Tpedyercs Ajisi OCBOOOKICHHUS JIEKTPOHOB,
PACIIOJIOKEHHBIX HA ...

-. Omkaiiei K sapy o00JI0UKe atomMa

- BHYTPEHHUX 000JIOUKAX aTOMa

+: BHEHIHEH 00010YKE aToMa

-: cBOOOIHOM OpOuTE

S: ATOMBI MOTVT...

-: M3ny4ars 1r00Yy0 MOPIIUIO SHEPTHU, a MOTJIONIAT JIMIIb HEKOTOPBIN JUCKPETHBIM
HAOOP 3HAUYEHUI SHEPIUU

-: Ilornomars JiroOy10 MOPLMIO SHEPTHH, a U3Ty4aTh JIAIIb HEKOTOPbII JUCKPETHBIH
HAOOP 3HAYEHUI SHEPIUA
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+: MI3ny4arpk v NOMIOMATH JIMIIb HEKOTOPBINA TUCKPETHBIN HAOOP 3HAYCHHIA SHEPTUN
-: M3ny4ars u nornomars Jr0yi0 MOPLHA0 SHEPTHH.

S: Moaens atoMa bopa — 3JIEKTPOHBI MOTYT JIBUTAThCS B aTOME ...
+: TOJILKO IO ONMPEACTEHHON OpOUTE

-: TOJIBKO IO BHEIIHEH opOUTE

-: TOJIBKO MO0 BHYTPEHHEH OpOuTE

-: HE MOT'YT JIBUTATbCs

S: S npo n3oromna paaust ¢ MaCCOBBIM YKCIIOM 226 1 3apsSA0BbIM 88 COCTOUT U3. ..
-2 226 npoTOHOB U 88 HENTPOHOB

+: 88 mpoToHOB 1 138 HEUTPOHOB

-: 88 351eKTpOHOB U 138 MPOTOHOB

-: 138 mpoTOHOB M 88 HEUTPOHOB

S: B KauecTBe TOIUIMBA ATOMHBIX 3JIEKTPOCTAHLUI UCTIONB3YETCA ...
+: ypaH - KAMEHHBIN yTOJIb - KaaMui
-: rpadur.

Tembl pepepaToB
BenecTBo 1 aHTUBELIECTBO.
[TpocTpaHcTBO U BpeMs B (PH3HKE.
CoBpeMeHHas (pru3ruecKas KapTUHA MUPA.
Kocmornornyeckue runoTes3bl 0 MPOUCX0KICHUU BCeleHHOM.
['paButanms.
CreumasibHas TEOpHUsi OTHOCUTENBHOCTH U €€ SKCIIEPUMEHTAIBHAS TTPOBEPKA.
OO01mast Teopusi OTHOCUTEIBHOCTH M €€ SKCIICPUMEHTAIIbHAS TPOBEPKA.
BoeIHyXIEHHBIE KOJIEOaHUsT U PE30HAHC.
3BYK M €r0 paCpoOCTPAHECHUE B PA3JIMYHBIX CpEaax.
HNH}pa3Byk 1 yabTpa3ByK, HX UCIOIB30BAHUE.

WX N R L~

—_
(-]

—_—
[E—

[ITym # ero BIHASHUE HA YEIOBEKA.

1'2 Kpucramisl 1 ux cBOWCTBA.

1‘3 ['padpeH 1 mepcneKTUBEI €10 MPUMEHEHHSI.

1'4 Meramarepuansl.

1'5 CHHepreTuka Kak HayKa O CaMOOPraHu3alii OTKPBITBIX CUCTEM.
1'6 BosneiicTBie AIEKTPHYECKOrO TOKA HA OPraHU3M YeEIO0BEKa.

17  CBepxnpoBOIMMOCTE.
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18
19
20
21
2
23
24
25
26
27
29
30
31
32
33
34
35
36
37
38
39
40

41

Bricokoremnepatyphbie cepxipoBoanuku (BTCIT).

D¢ dexr [Ixozedcona.

BoszaeiicTBue MarHUTHBIX MOJIEH HA OPraHU3M YETIOBEKA
Bo3aeicTBue 3JIEKTPOMAarHUTHOTO M3TyYEHUS HA YEJIOBEKA.
3aimmra OT SJIEKTPOMArHUTHBIX U3JTYYEHUN.

CBoJicTBa ¥ IPUMEHEHHUE ANEKTPOMArHuTHbLIX BOJH CBY-mmana3ona.
TepMOUHINKATOPHBIC KUAKOKPACTAJUIMYECKUE TUIEHKU U UX TPUMEHEHUE IS
BU3YAJIM3ALMU TEMIIEPATYPHBIX TOJIEH.

HH}pakpacHble TUPOMETPBI K UX IPUMEHEHHE TSI ONPEICIICHUS
TEMIIEPATYPHBIX ITOJIEH.

PeHTreHOCTPYKTYPHBIN U PEHTICHOCTIEKTPAIIbHBIN aHAJINAS.
ConHeuHas SHEPreTUKa

DoTO3PPEKT U €ro MPUMEHECHHE.

MouHbIe CBETOAMOBI U UX TPUMEHEHUE.

Jlazepsl 1 UX TPUMEHEHHUE.

[ToJtyripOBOTHUKOBBIE JIA3EPHL.

TEXHOIOTUYECKHE JTA3E€Phl U UX TPUMEHEHUE.
['eTepOCTPYKTYPHBIE MH)KEKLIMOHHBIE JIA3EPHI.

['onorpadust m ee mpuMeHEHUE.

OnTryeckas BBIYUCIUTENIBHAS TEXHUKA.

BO0JIOKOHHO-ONITUYECKME JTMHUU CBSI3H.

ONTO3NEKTPOHHBIE JATYUKH.

OnTO3AEKTPOHHBIE CPEACTBA OTOOpAKEHUS UH(DOPMALIUN.

OnTuyecKre mpoueccopsl.

KK-UHIUKATOPBI U SKPAHBI.
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42 AKycTHYECKas MOIYJIALMS CBETA M €€ UCIOJIb30BAHME B MH(OPMALMOHHO-
. M3MEPUTEIIbHON TEXHUKE.
43  HaHOTEXHONOTWU: LUENH U 3aa4H.

4'4 BonoponHas sHepreTuka.

4'5 S nepHbIe peakumu U sAcpHas SHEPreTHKA.

4'6 MexxayHapOAHBIN MPOEKT MO BHICOKOTEMIIEPATYPHOMY CUHTESY.
4'7 Y CKOPHTEIH DIIEMEHTAPHBIX YaCTHLL.

4'8 bonbioit anpoHHbIN KOJTaiaep.

4'9 bo3zon Xwurrca.

50 Kgapkm.

TeMbl JOKJIA0B
. POstb BOJIBI B CYIIECTBOBAHUM KU3HU HA 3EMJIE.
. UcTounnk® BOgoCcHAOKEHHUSL.
. COBPEMEHHBIC TEXHOJIOTUU MTOATOTOBKY MTATHEBOM BOJIBI.
. CuCTEMBI OTPECHEHUSI MOPCKOM BOJIBL.
. Ilog3emMHBIE HICTOYHUKH BOJIOCHAOKESHUS.
. [TOBEpXHOCTHBIE UCTOUYHUKH BOJIOCHAOKEHUSI.
. Hanorexnosioruu B moAroTOBKE MUTHEBOM BOIBI.
. BonmocHaOxeHrEe 1 BOJOOTBEIEHUE B EBPONENUCKUAX CTpaHAX.
. Hay4Hble nocTrskeHus B 00J1aCTH BOJOOTBEICHUSI.
10. CoBpeMEHHBIE TEXHOJIOTUU OUUCTKHA CTOYHOM BOBI.

O 0 1O O = LD —

Tembl 1aGopaTOpHBIX padoT:

1. U3Mepenne AUl ITAaHTEHIMPKYJIEM U MUKPOMETPOM.

2. IIposepka 3axona ['yka u onpenenenus moayJist KOHra craJibHOH TPOBOIOKH.

3. M3yueHue 3aBUCUMOCTH MEPUOIA YIPYTUX KOJIEOaHU OT MaCChI.

4. Onpenenenmst IOTHOCTH CHINTYYUX TEIL.

5. M3ydeHne 3aKOHOB BpaLaTEIbHOIO IBUKEHHUS TBEPIOIO TENA.

6. OnpeneneHue YCKOPEHHUs CHIbl TSHKECTH IPU TMOMOLIM MaTreMaTU4eCKOro
MasTHHKA.

7. OnpenesieHnue BIAYKHOCTH BO3AYXa.

8. Onpenenenne K03PPUIUEHTA BA3KOCTH KUAKOCTA MeTOoI0M CTOKCA.

9. Onpenenenne kod(pPUIMEHTA MOBEPXHOCTHOIO HATSHKEHUS SKUJKOCTH IO
cnoco0y OTpbIBA KaIUIH.
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10. Onpenenenne yAaeIbHON TEMIOEMKOCTH MCCIIEYEMON JKAIKOCTH € MOMOIIBI)
ANEKTPOKATOPUMETPA.

11. Onpenenenvie mnokasarenss aauadaTel BO3AyXa METOAOM aauabaTHOTO
pacIIupPEHusI.

12. Onpenenenue yaenbHOR TEMIOTH MAPOOOPa30BAHUS BOBIL.

13. UccrienoBanue 3JIEKTPUUECKUX LICTIEH Ha OCHOBaHMH 3akO0HOB Kupxroda n Oma.
14. OnpeneneHue 3HEPreTHYECKUX XaPAKTEPUCTHK DIIEKTPUUECKOTO HArPEBaTENS.
15. M3ydyeHune TepMO3IIEMEHTA.

16. OnpeneneHne TOPU3OHTATBHON COCTABIISIFONIEH HAMPSHKCHHOCTA MATHUTHOTO
OJIsE 3EMJIH.

17. ViccnenoBanue XapakTEPUCTHK TpaHc(opmaTopa.

18. OnpenencHue 3SICKTPUYECKOA EMKOCTM M EMKOCTHOTO COMPOTHUBIICHUS
KOHJECHCATOPA.

19. Onpenenenue napaMeTpoB KaTy KA UHAYKTUBHOCTH.

20. HccnenoBanue mOTPEOSCHUST  DIIEKTPUYECKOW  DHEPrUM  Harpy3kamu
NEPEMEHHOTO TOKA.

21. Onpenenenust CBETOTEXHUYECKUX XaPaKTEPUCTUK JaMITbl HAKATTHMBAHMSL.

22. OmpeneneHrs ONTHYECKOM TUIOTHOCTM M KOHLEHTPAUMK OKPALICHHBIX
PAcTBOPOB MPH MOMOIIM KOHIIEHTPALMOHHOTO (POTOIIEKTPUUECKOTO KATOPUMETPA.
23. Onpenenenue moKas3arelis MpenoMIIEHUs CTEKIIA.

24, OnpenencHuss KOHUEHTPAMKA W TMOKA3aTesl MPEJOMIICHHST PacTBOpa caxapa
pedpaKkTOMETPOM.

25. OmnpeneneHuss TJaBHOrO  (POKYCHOrO  paccTOsiHUS — coOuparouieit.  u
pacCcEenBarOIEN JIMH3.

26. Onpenenenue JUIMHBI CBETOBOM BOJIHBI € IIOMOLIBIO Konel, HproToHa.

27. OnpeneneHue AMHBL CBETOBOM BOJIHBI MO AM(PPAKIMOHHOMY CHEKTPY.

28. OnpenencHus KOHICHTPAMK PACTBOPA caxapa MOJISIPUMETPOM.

29. MccnenoBaHue BaKyyMHOTO (JOTORJIEMEHTA.

Bonpocsl u 3a1aHus1 AJ1s1 IPOBEACHUS] IPOMEKYTOYHOI0 KOHTPOJISt
(3auera)
KomnereHius: cnocoOOHOCTh K CAMOOPraHU3aliy U caMo00pa30BaHUIO
(OK-7).
Bonpocs! k 3auery

1 KuHeMarnueckoe ONMMCaHue MEXAaHUYECKOTO ABMXKCHMS. CUCTEMA OTCUETA,
TPACKTOPHUSL, IyTh, IEPEMEILECHUAE, CPEAHSST U MTHOBEHHAs CKOPOCTb,
YCKOPEHHE. XaPaKTEPUCTUKU NPSIMOJIMHERHOTO PABHOMEPHOIO H
PaBHONEPEMEHHOTO IBHYKECHHSI.

2 KuHeMaruka BpamareibHOro ABMKEHUA. YTIIOBOE NEPEMEILEHUE, CKOPOCTh U
yckopeHue. CBs3b JTUHCHHOW CKOPOCTH € YIJIOBOW. PABHOMEPHOE NBUKECHUE
10 OKPY>KHOCTH: MIEPHOJI, YACTOTA. XAPAKTEPUCTUKU PABHONIEPEMEHHOTO
BpALIATEIIBHOTO JBMKEHUSI.

3 HMHepuManbHbIE 1 HEMHEPUHMAIBHBIE CUCTEMBI OTCYETA. OCHOBHBIE 3aKOHBI
JuHaMuKi HerOTOHA. YpaBHEHHE NBWKEHUS B HEMHEPLMAIILHOM CUCTEME.

4 HMIyJIbC YaCTULBI U MEXAHUYECKON CUCTEMBI. OTKPBITHIE U 3AMKHYTHIE
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CUCTEMBI. 3aKOH COXPaHEHUs UMMYyJbca. LIeHTp Macc (MHEPLUK ) CUCTEMBI.
YpaBHEHUE ABUKEHUS LICHTPA MAcCC.

Cunel B Mexanuke. Cuia rpaBUTALMOHHOTO PUTSHKEHUS, CHIIA TSOHKECTH, BEC.
Cunel TpeHUS.

Ynpyrue cunbl. HopmanibHble 1 KacaTenbHbIE AeQOpPMaLMKA U HAPSKEHUS B
TBEPJOM TEJIE, MOYJIA yIPyroctu, koapdunuent [lyaccona. /[marpamma
HanpsokeHui. 3akoH ['yka. [loTeHunansHas sHeprus
ynpyroaeGpopMrupoBaHHOTO TeNA.

MOMEHT UMITYJIbCA YACTULBI U CUCTEMBI YaCTUL. MOMEHT CUIIBl. YpaBHEHUE
MOMEHTOB. 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCA B 3AMKHYTOH CUCTEME.
Pabora nepeMemieHus: MaTepuaibHON TOUYKM N0 KPUBOJIMHEHHOMY MYTH.
MomHocTh. KuHeTnyeckas 1 noTeHumanbaas 3Heprust. KoncepBaTuBHBIE U
HEKOHCEPBATUBHBIE CUIIBL. [ [OTEHIIMAIBHOE U HEMOTEHIIUAIIBHOE TI0JIE CHJL.
3aKOH COXPAHEHMS MOJTHOM MEXAHUYECKON SHEPTUN.

AOCOIOTHO TBEPAOE TENO, YPABHEHUS IBMKCHHS U PAaBHOBECHS TBEPAOTO
tena. Moment unepuuu. Teopema Lterinepa. OCHOBHOE ypaBHEHUE
JUHAMUKH BPALLATENBHOTO JBMKEHUA. KMHETHYECKAs SHEPTUs
BpaLLaoLIerocs Tea.

["apmoHMueckre KoneOaHus U UX XapakTepuCcTUKhA. KnHeTnyeckas,
NOTECHUUATBHAS U TTOJTHASI SHEPTHsI TADMOHUYECKUX KOJIeOaHMil.
3aryxarimue KoJcOaHus U UX XapaKTEPUCTUKA. BBIHYKIEHHBIE KOJIeOaHu .
Pe3onanc.

CrenmanbHas TEOpHsl OTHOCUTENBHOCTH: TOCTYJIAThl DUHINTEHA U
npeoOpazoBanus JIOpEHIA, CIIEACTBUS U3 HUX: OJHOBPEMEHHOCTD,
JUTATENBHOCTE COOBITUH, IJIMHA TEN B PA3HBIX CUCTEMAX OTCUYETA, CIIOKEHHE
CKOPOCTEN.

PenaTuBUCTCKAsA IMHAMUKA: PENATUBACTCKUI UMITYJIBC, SHEPTUS, UX CBS3b.
OCHOBHO€E YpPaBHEHHUE PEIIATUBUCTCKON AMHAMUKHU. 3aKOH B3aUMOCBSI3U
MacCel M SHEPruM. Macca U dHeprus MmoKos.

OOwmme CBOMCTBA Ta30B M XKUAKOCTEH. PacnpeneneHue napneHus B
MOKOSIIMAXCS Ta3ax U KAJIKOCTAX. 3akoH [lackans u Apxumena.
['uapoaHamMuKa >KMIKOCTH, METO/IbI ONMCcaHus. JIMHUKM TOKa U TPYOKH TOKA.
Hecxxnmaemas kuakocTs. MeanbHas sKUAKOCT. Y pABHEHUE HEPA3PBIBHOCTH
CTpyH. YpaBHEHUE bepHyun.

Bsszkas :xuakocTsb. CUiibl BHYTPEHHETO TpeHud. JlamuHapHoe u
TypOyneHTHOe TeueHue. Uncno PeiiHonbaca. [IBrKeHHE TEN B )KAAKOCTSIX:
cuiia J0OOBOIO COMPOTHUBIICHUS, MOABEMHAS CHUIIA.

MakpoCKOnuYeCKAe CUCTEMBI. CTaTUCTUYECKOE U TEPMOJUHAMUYECKOE
onucanue MaKkpocuctTeM. OCHOBHBIE TTPEICTABIIEHUS MOJIEKYJIIPHO-
kuHeTndeckoi Teopun (MKT) razoB. OcHoBHOE ypaBHeHHE MKT.
MOnEKyIApHO-KUHETUYECKOE UCTOIIKOBAHUE TEPMOAMHAMUYECKON
TEMIIEPATYPhI U TaBICHUS.

WneanbHblii ra3. YpaBHEHNE COCTOSAHNS UACATBHOTO rasa.
OKCIEPUMEHTAIIBHBIE TA30BBIE 3aKOHBI.

Yucno creneHei cBoOOabl. 3aKOH paBHOPACTPEACIICHUS SHEPTUH 110
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CTEMEHAM CBOOOBL. CpeaHssl SHEPTUSl MHOTOATOMHOM MOJIEKYJIBI.
Pacnipenennenne MakcBesuia MOJEKYJI IO CKOPOCTAM. Pacnipenenenue
Bonesumana. bBapomerpuueckas gpopmyna.

SIBnenus nepeHoca B razax. Auddysus. TennonpoBoaHOCTb. BA3KOCTS.
MOoneKyJIIpHO-KMHETUYECKA MHTEPIPETALMS SIBJICHUI NIEPEHOCA B Ta3ax.
Peasibnbie rasel. YpaBHeHue Ban—aep-Baaneca. Kpurrnyeckoe COCTOSTHUE.
TBepaoe coctosiHue BeniecTBa. Kpucrannuyeckue u amopgHbie Tena,
JaJIbHUi 1 OmbkHUNA nopsaaok. Kpucrannuyeckas penietka u 0asuc.
DJNeMEHTapHas s4eika, €€ napaMmeTpol. TUIIBI KPUCTAIUIOB B 3aBUCUMOCTH OT
BHJIA YaCTHII B y3J1aX PELICTKH U UX B3aUMOJCHCTBUN.

TepMoaMHaMUAYECKas CUCTEMA, TAPAMETPBI COCTOSIHUS, TEPMOAMHAMUYECKOE
paBHOBeCHE. BHYTpEHHAS SHEPTUS CUCTEMEL. [lepBoe Havano
TEPMOJIMHAMHUKH.

[mknuueckue npouecchl. Padbora nmkina. O0patuMble 1 HEOOpaTUMBbIE
npoueccel. Temtossle apurarenu. KII1/1 TenioBoro asurarens.

[uxn Kapuo. KITJ] nukina Kaprao ais uaeansHoro raza. OOpaTuMoCTh MK
Kapuo. Bropoe Hayaio TepMOAUHAMUKH.

OHTpONUS UACATBHOTO ra3a. DHTPONHS Kak (PYHKIUS COCTOSIHUSI, €€
CTaTUCTUUYECKOE TONIKOBaHue. @opmyiia bonbiMana.

3ananus A HNPOBCACHHUSA 3a41€Ta

. ABTOMOOWJIb MPOEXaJl TPETh MYTHU CO CKOPOCTBIO v = 60 km/u. Jlanee Y4

OCTaBIIETOCS BPEMEHU OH €Xall CO CKOPOCTBIO v = 50 KM/4, a 3areMm
JIBUTAJICSI  CO CKOPOCThIO »3= 90 kM/4. HaliTh CpemHIO CKOpPOCTh < 0>
aBTOMOOWJISI HA BCEM IYTH.

MarepuranbHas TOUKA ABHXKETCS B TUIOCKOCTH Xy COTJIACHO YPABHECHHSIM X =
A1+Bll+C112 nHy = Ar+ Byt + +C212, rae Bi=7m/c, C; = -2 M/CZ, B= -1m/c,
(=02 m/c?. Onpeaendrs MOIYIH CKOPOCTH M YCKOPEHUS TOUYKH B MOMEHT
BPEMEHH 1 = 5C.

Teno Gpomieno nox yriioM o = 30° K rOpH30HTY € HAYAIBHON CKOPOCTBIO Vg
= 20 m/c. IlpeneOperas cCONpPOTUBICHHEM BO3[yXa, OMPEACIUTh CKOPOCTH
TEJA, HOPMAIBHYIO U TAHTCHIUAIBHYIO COCTABIISIIOIIME YCKOPEHHS U PAIAYC
KPUBU3HBI TPACKTOpUMU uepe3 BpeMsa f; = 0,5 ¢ mocie Havana JBHXKEHUS.
HaiiTn ypaBHEHNE TPACKTOPUU IBH>KEHUS TENA.

. bapaban cenapatopa pammycom R = 0,25 M Bpamaercs Mo 3aKOHY

@=A+Bt+Cr,tne A= 2.5 pan, B==0,8 pan/c; C= 0,15 pan/c’. Onpenenuts
TaHTCHIUANBHOE d;, HOPMAJIBHOE dn W TIOJHOE d YCKOPEHUS TOYEK HA
noBepxHocTH 6apabaHa B MOMEHT BpemenH ¢ = 10 c.

CMech CBUHIIOBBIX APOOMHOK ¢ AMaMeTpamMu di = 1 MM U d> = 3 MM Oy CTUIIH
B 0aK ¢ MIMIEPUHOM BBICOTOH /7 = 1 M. HackoJIbKO MO3e ymaayT Ha JTHO
ApOOMHKM MEHBILErO JMAMETPA MO CPABHEHUIO C IPOOMHKaMU OOJBLIETO
nuamerpa? JlnaamMudeckas BA3KOCTh runepuna 7 = 1,47 I[ac.

Onpenenutb CKOPOCTh U MYJIK, €CIU OTKIIOHEHHE OT MHILIEHU MTPHU CTPEIbOe
BJIOJIb MEPUJIMAHA COCTAaBIACT 6,2 CM BIPABO OT LEHTpa. PaccrosHue A0
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muinenr s = 900 M, crpensba npousBoauTcs Ha mwupote ¢ =54°. CkopocTs
NYJIU CUATATh MOCTOSIHHOM.

7. Ilynga maccoii 9 1, jersmas TOPU3OHTAIBHO CO CKOpocThro 600 wm/c,
npoOMBacT BUCALIMIA Ha HUTH Opycok maccoit 140 r, BCIECACTBHE 4YeEro
CKOPOCTh NYJIA YMEHBIIAETCA B NOJTOPA paza. OnpenciuTb KOJUYECTBO
TEIUTOTHI, BBIACIUBIICECS MTPH YAAPE.

8. Ilap u cdepa 0qMHAKOBOTO PaaMyca U MacChl CKATHIBAKOTCS MO HAKIIOHHOM
TUIOCKOCTH ¢ OJMHAKOBOM BBICOTBHL. CKOPOCTh Kakoro tena OyaeT Oosblie B
KOHLIE ITyTH U BO CKOJIBKO pa3?

9. CranbHOM mapuk Maccoi m = 20 T IOJIOXKEH Ha NMPY>KMHHBIE BECHI MAcCOi M
= 40 1. IIpn 5TOM 4amka BECOB OTKJIOHHMJIACH HA Xo = 3 c¢M. Onpenenurs
MaKCUMaJIbHOE IOKa3aHUE BECOB, €CJIM IIApUK OpPOCUTh Ha BeChl 0O€3
HAYaJbHOM CKOPOCTH C BBICOTHI /2 = 40 CM M MOCIIE yapa OH MOANPHITHYJT Ha
BBICOTY /1= 17 cM. Yap cunutarh aOCOIOTHO YIIPYTHM.

10.B nHe cocyma wuMeercs OTBepcTHe auameTpoM d;. B cocyne Boaa
NOJJCPYKUBACTCS HA TMOCTOSIHHOM YpoBHE A. CumTas, 4r0 CTpys HE
pa3OpbI3ruBacTCs W NMpeHedperas CuiaMHu TPEHUSI B KUIKOCTH, ONPEICIIATh
JMAMETP CTPYH, BBITEKAIOUICH U3 COCYIa, HA PaCCTOSIHUM /1= 2/ OT €ro JHa.

11.3a Bpems ¢ = 1 4 yepe3 TpyOy amameTpom d = 40 cM ImpoOKauyMBacTCs ra3
maccoir m = 15 kr. luHamudeckas Ba3kocTh raza # = 10 Ila ¢. Ecnu 3a
XapaKTEPHBIA pa3Mep MPUHATH AMAMETP TPYOBI, TO KPUTHUYECKOE 3HAYEHUE
yucia PeitHonpaca Re, g namMuHapHOro teueHus rasa pasHa 2000.
Onpenenure XxapakTep TEYCHUS rasa.

12.HavanbHas ¢aza rapmoHrueckoro konebanus pasHa 0. [Ipu cMemenun x; =
2,4 cM OT NOJIOKEHUS] PaBHOBECHS Tena Maccoi 50 r CKOpOCTh Tena vy =3
CM/C, a MPU CMEHIEHUU X = 2.8 CM €ro CKOpocTh v1=2 cm/c. Haiitu
aAMIUTATYly W TIEPUOJ 3TOrO KOJIEOaHMs, a4 TAKKE MOJHYK) MEXaHMYECKYIO
SHEPTHIO.

13.2Heprus 3aTyxaroumx KoueOaHuil MasTHHKA, MPOUCXOIAIIMX B HEKOTOPOiA
cpene 3a Bpemss ¢ = 1,5 MuH, yMeHbIIUNAce B 71 = 75 pa3. Onpenenurs
KO3 (PPUIIMEHT CONMPOTUBJIEHUS ¥ CPEMABI, €CIIN Macca m MasTHUKa paBHa 200
T.

14.Cocyn pa3AeiicH NepeEropoikaMu Ha TPUA YacTH, O0BEMBI KOTOPBIX PaBHBI /71,
Vo, V3 M B KOTOpPBIX HAXOOATCSA Ta3bl NPU AABJICHUAX p1, p» W pP3
COOTBETCTBEHHO. Kakoe naBlieHHE B COCYJIE€ YCTAHOBHUTCS TOCIE YIAAICHUS
MEPETOPOJOK, ECIIA TEMIIEPATYPA MTPU 3TOM OCTAIIACH HEU3MEHHOM?

15.bapomeTtp B KaOMHE JIETAIETO BEPTOJIETA MOKa3bIBACT AaBieHue p = 90 kl1a.
Ha kakoii BbICOTE JICTUT BEPTOJIET, €CAM HA B3JIETHOM IJIOMIAAKE OApOMETP
MOKA3BIBAJT AABJEHUE po = | atm? Cunrars, 4TO TeMIEpaTypa Bo3yXa paBHa
17 °C 1 He u3MeHsETCS ¢ BHICOTOM.

16.Kucnopon, 3anumaBmmid 00beM V7 = 1 1 npu gaBiaeHun p; = 12 atm,
aauadaTuuecku pacmmpuiics 10 oowema V> = 10 m. Onpenenuts padboty A
pacimpeHus rasa.
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17.A3ot, 3anuMaBiuii 00beM V1 =1 1 noa napnenueM pl = 2 atM, pacimpuiics
a0 oobema V2 = 28 5. OnpeaenuTh padoTy paclIMpPEHUs Tas3a, €Cld
pacmupeHue UAET 1) N30XOPUUYECKH; 2) U30TEPMUYECKH; 3) N300apHUUECKH,
4) aguadatHo. Kak cooTHOCSTCS 3TH paboThI?

18 Haiity u3MeHeHne SHTponuu 1pu HarpeBanun 100 T Bos! ot 0 1o 100° C n
NOCTEAYIOIEM NPEBPAILCHAN BOABI B AP TOM e TEMIIEPATY PHI.

19.0npenenute umciio N aTtOMOB, NPUXOMSIIMXCS HA OAHY JJIEMEHTAPHYIO
SUYEHKY, IEPBOE KOOPAUHALMOHHOE YHACIIO /11 (YMCIIO OJIMKAWIIX aTOMOB) U
pamuyc r; TEPBOM KOOPAMHAUMOHHOW c(deprl (PacCTOSHUE MEXKITY
Onmuxaiiimumu atomamu) anst pemeTok co crpykrypamu 1K, OLIK, 'K,
BLIK.

20. AnnorponHas Moaudukarus {-xene3a umeet cTpykrypy OLIK ¢ mocTossHHOM
pewerku a1=2, 86 A, y-xenesza — crpykrypy FLK ¢ a2 = 3,56 A. Onpenenuts
OTHOCHTEIIbHOE U3MEHEHHE TUTIOTHOCTH JKEJIE3a MPU MEPEXOJIE €r0 U3 (- B V-
MOAU(PUKALIHIO.

Bonpocs! n 3a5anns 1J1s1 IPOBEACHUS IPOMEKYTOYHOI0 KOHTPOJIS
(3Kk3amen)

KomnereHums:  cnocoOHOCTB ~ KCIMOJIB30BATh ~ OCHOBHBIE — 3aKOHBI
€CTECTBCHHOHAYYHBIX JWCUUIUIMH, METOABl MATEMATHYECKOrO AaHaim3a W
MOJEITUPOBAHUS, TEOPETUUECKOTO M SKCIEPUMEHTATILHOTO MCCIICIOBAHMS MTPH
pewmeHun npodeccruonanbHbix 3a1a4 (11K-16)

Bonpocs! K 3k3amMeny:

CBOWCTBA SNIEKTPUUYECKOTO 3apaaa. DIEMEHTAPHBINA 3apsaa. TOUeUHBbIN 3apsi.
3akon Kysona.

ONEKTPAYECKOE MOJIE B BaKyyMe. HanmpsskeHHOCTh SIIEKTPUYECKOTO TOJIS.
["paduueckoe n300paKeHUE HIEKTPUUECKUAX NOJICH. [IpuHIUIT CYyTepO3UIIAN
nonei. Teopema ["aycca mist 3IEKTPOCTATHUYECKOTO MOJIS.

PaGora cun anekrpuueckoro nons. [lorenuman. Teopema 0 LHPKYJISALAA

BEKTOPA E . MorenumansHbrit XapakTep EKTPOCTATUYECKOTO MOJIS.
OKBUNOTEHIUAIBHBIE IMHUU U MOBEPXHOCTH. CBsI3b NOTCHUIMANA U
HANPSKEHHOCTH AJIEKTPUYECKOTO OIS

Knaccugukanus Bemectsa (MPOBOAHUKH, MOy TPOBOAHUKH, TUIIIEKTPUKH ).
[TpOBOHUKH B SJIEKTPUUECKOM TOJIE. DNEKTPOCTATUYECKAS 3ALIUTA.
ONEKTPOEMKOCTh YEAMHEHHOTO IPOBOIHHUKA.

Konaencarop, 3eKTpOEMKOCTh KOHACHCATOPA, COSAMHEHNE KOHAEHCATOPOB.
DOHEPrust yeIMHEHHOTO MPOBOAHUKA M KOHJAEHCATOPa. DHEPIHsl U TUIOTHOCTh
SHEPrUM NEKTPOCTATHUECKOTO MOJIS.

JIM3IEKTPUKH B SNIEKTPUUECKOM ToJie. [Tonspu3anus Iu3IeKTPUKOB.
ONEeKTPUYECKUI AUATIONb. BekTop nonspu3aumu. Buasl IM3IEKTPUKOB U
MEXAHU3MBI UX MOJIIPU3ALIH.
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ONEKTPAYECKUH TOK, YCIIOBUS €TI0 CYLIECTBOBAHUS U XAPAKTEPUCTHKH.
CTOpOHHHUE CUIIBL. DIIEKTPOABHIKYILAS CUJIA U HANIPSKEHHUE.

3akoH OMa Tt OJTHOPOIHOTO W HEOTHOPOIHOIO y4YacTKa nenu. 3akon OMa B
g depeHunanbHoi hopme.

ConpoTHBJIEHHE TPOBOAHUKOB U UX COEAMHEHUE. 3ABUCUMOCTh
COIMPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI. SIBICHKE CBEPXITPOBOIUMOCTH.
PaboTta n MOIMHOCTH B LIENU MOCTOSIHHOTO TOKA. 3akoH [[xoyins-JleHna B
uHTErpaabHoi U nuddepenumanbaoii popme. Kiaccuueckas teopust
BJIEKTPONPOBOAHOCTU MeTauoB Jlpyae-JlopeHia.

30HHAas TEOPHS TBEPABIX TEJ. 30HHBIE AUATPAMMBI POBOIHUKOB,
NOJTYPOBOJHUKOB U IUAJIEKTPUKOB. DNEKTPOMPOBOAHOCTD METAJIIOB U
NOJTYIPOBOHUKOB.

JlelicTBHE BIEKTPUYECKOTO U MATHUTHOTO MO HA JBUKYLIMICS 3apsi.
MarnutHas cuna JlopeHua u ee coiictsa. 3akoH bruo-Casapa-Jlamaca.
3akoH Amnepa. Bzaumoaeiicterue napajsienbHbIX TOKOB.

Pabota no nepemMeieHnto NpOBOAHUKA C TOKOM B MAarHUTHOM TOJIE.
OCHOBHBIC 3aKOHBI MArHATHOTO TOJISL B BAKyyMe: TeopemMa ["aycca, Teopema o

LMPKYJISALUA BEKTOPA B (3aKOH MOJHOrO TOKA). BUXpeBoi xapakrep
MAarHUTHOTO TIOJIS.

MarunuTHoe 1ose B Beuectse. HamaranueHHOCTh. MHAYKIUS 1
HaIPSHKEHHOCTh MATHUTHOTO T0J11. MarHuTHas IpOHULAEMOCTD U
MAarHuTHast BOCIPUMMYABOCTb.

Buapl marHeTrkoB. CBOHCTBA IMaMAarHETUKOB W NAPAMArHETHUKOB.
CpoiicTBa (peppomMarHeTrkoB. MarauTHbIi rucrepe3uc. Touka Kropu.
3aKOH 3JIEKTPOMArHuTHOM MHAyKumu dapaned. [Ipasuno Jlenna.
HNHnaykTuBHOCTH KOHTYpA. CamouHayKuMs. B3anMHas MHAyKUMs. DHEPIUs U
IJIOTHOCTH SHEPTUU MArHUTHOTO TIOJIS.

Buxpeoe snexTpuyeckoe nose. Tok cmermenus. [TomHas cucrema
ypaBHeHUH MakcBesa At SJIEKTPOMArHuTHOTO TOJIS.

DJEKTPUYECKUI KOeOaTeIbHbIA KOHTYP, YPaBHEHUE KOJICOATEIBHOTO
KoHTypa. CoOcTBeHHBIE KosieOanusi. dopmya ToMcoHa.

3aryxarlne U BIHYKICHHBIE KOIEOaHUs B JIEKTPUYECKOM KOHTYPE.
Pe3onaHc HanpsKEHUI U TOKOB.

[TepeMEeHHBII TOK, MTHOBEHHOE, IEHCTBYIOLIEE 3HAUEHUE TOKA, HATPSLKCHHUS.
ConpoTuBIIEHHAE, EMKOCTh U MHAYKTUBHOCTB B LIENU NIEPEMEHHOTO TOKA.
3akoHn OMa T [IeNU NEPEMEHHOTO TOKA.

Pabota n MOIMHOCTH NEPEMEHHOTO TOKA. K03 puimeHT MOIHOCTH.
OTKpBITHINA KONEOATENBHBIA KOHTYP 1 €ro u3nyueHue. CBoOOOAHOE
BNEKTPOMArHUTHOE MOJIE U €70 CYIIECTBOBAHKUE B BUAE SJIEKTPOMArHUTHOM
BoJTHBI (OMB). ITnockas OMB u ee ypaBaenue. [Tonepeunocts OMB.
DHEPrus U NMOTOK dHEPruu, BeKTop [loiiHTrHra. [IKana 371eKTpOMarHu THbIX
BOJIH.

['eomeTpryeckas ONTUKA KaK MPEACIbHBINA ClTy4yaid BOJIHOBOW ONTHUKH.
[TpuHuun depma. 3aKkOHbI FTEOMETPUUECKONA ONTUKHU. [I0JIHOE BHYTpPEHHEE
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OTpakeHUEe. BONOKOHHAs ONTHKA.

CeetoBbie BOHBL. MHTEpQEPEHIINS CBETOBBIX BOJH. KOr€peHTHOCTS.
Hnrtepdepennmonnas cxema FOnra. MuatepdepomeTpsl.

Hudpakums ceera. [Ipunuun [olireHca-Openens. udpakuus Openens.
3onHas mnactuHka. ludpakuus Opaynrodepa. Judpakiimonnas penieTka.
Jindpakumst pEHTTEHOBCKUX JIy4ei Ha MPOCTPAHCTBEHHBIX KPUCTAITMYECKUX
peuretkax, popmyna Bynspa—bparra.

EcTecTBEeHHBIN U NONSPU30BAHHBINA CBET. BHUIbI MONSpPU3aLANA CBETA.
[Tonspuzartopel. 3akoH Masoca.

[Tonspuszanus CBETA MPU OTPAKEHUH OT AUIIEKTPUKOB, 3aKOH bprocrepa.
[Tonspu3anus CBETA MPU ABOMHOM JYUYENPEIIOMIICHUH. [[UXPOU3M.
['unoresa [Ltanka u nousATre 0 cBETOBOM KBaHTe. Dopmyiia [nanka.
®oToHBI M UX CBOWCTBA. JaBneHue ceeta. DPdext KomnroHa.
DOTOINEKTPUUECKUMN 3P PEKT.

BonnoBeie cBoiicTBa MuKpoudacTull. ['unoresa ae bpoiins. CooTHOLEHHE
HeomnpeaeneHHoctel [ elizen0epra. BonHoBas QyHkums u ee Gpu3nyecKkuit
cMbICi. YpaBHeHue [lIpenunrepa.

Mogpenb aroma ToMcona. OnbiTel Pe3epdopaa no paccessHuIo 0-4acTHII.
Snepunas monens aroma. [loctynarel bopa.

CIOHTaHHOE U BBIHYKICHHOE U3JTyUYCHHE. Y CUIICHUE CBETA NIPH
NPOXOXKACHUN YEPE3 MHBEPCHO 3aCEIICHHYIO Cpelly, 001mas cxema
ONTAYECKOr0 KBAHTOBOIO TeHeparopa. CBOMCTBA JTA3EPHOTO U3ITYYCHUS.
[IpumeHenue nazepos.

AtomHoe sapo. Hykimonnas mozaens sapa. [IpoToHsl 1 HERTPOHBL. 3apsaa U
MacCOBOE YHCIIO Aapa. M30Tomnbl 1 n300apkl. SIAEpHBIE CUITbI, YCTOHYUBBIE U
HEYCTOMYMBBIE sIApA. DHEPrUsl CBSA3M U YCTOMUMBOCTH siapa. JleekT Macchl.
PannoakTHBHOCTh. 3aKOH PaIMOAKTUBHOTO pacnana, (-, &, G-u3ydcHue.
IIpaBuna cmeneHus.

3axanust AJ1s1 IPOBECHUSI IK3aMEHAa

JIBa IIapuKka OJMHAKOBBIX pPaauMyca W MAacChl TOJBEIICHBI HA HUTAX
OJMHAKOBOW JUIMHBI TaK, YTO MX IMOBEPXHOCTM compukacatorcs. [locne
COOOIIEHUS IAapUKaM OJIMHAKOBOTO 3apsaa g = 0,4 MkKJ OHM OTTOJKHYJIACH
APYr OT Apyra M pasouuimchk Ha yroj 2a = 60Y. Haiith maccy Kaxaoro
IapyuKa, €Cjau PacCTOSHUE OT IIEHTPA MIAPUKOB 10 TOUKH nojaseca / = 20 cM.
KakoBa momkHa OBITH TJIOTHOCTH MATEpHala LIAPUKOB, 4YTOOBI MPH
IIOMEIIEHUH UX B KEPOCHH C MIIOTHOCTHIO p = 0,8 I/cM® U OTHOCHTENBHOM
JUBJIEKTPUYECKON MPOHULAEMOCTBIO & = 2 YIVIBI PACXOXKIACHUS HUTEH HE
U3MEHUJIUCH?

JIBa OAMHAKOBBIX 110 BEIMYUHE ¢1= ¢2= 2 HKII M MPOTUBOMOIOKHBIX 10 3HAKY
3apsga  pacmoyiokeHbl Ha pacctosHum 20 cMm. HailTu HanpsbKeHHOCTh
BIEKTPUYECKOTO TOJS B TOUKE, HAXOMSIIEHCS HA PACCTOSHUM 1 = 15 ¢M OT
nepBoro u r, = 10 ¢cM OT BTOPOTO 3apsiaa.
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. Bocemb 3apspKEHHBIX BOIASHBIX Kallellb PAAUyCcoOM » = 1 MM M 3apsaoM g =
0,1 vKn kaxkngas ciMBarOTCS B OJHY OOIIyH BOJSHYI Karuiro. Haitu
NOTEHIMAN OOJIBIION KaIIk U €€ TOBEPXHOCTHYIO IJIOTHOCTD 3apsija.

. Mexnay miuacTMHaMH TIOCKOTO KOHJEHCATOPAa, 3apsKEHHOIO 10 Pa3sHOCTH
noteHuuaioB [/ = 600 B, HaxomaTcs 1Ba CiOS JUBIEKTPUKOB. CTEKJIA C
JIUBIIEKTPHYECKON MPOHUIAEMOCTBIO €1 = 7 TOJIMHON d; = 7 MM ¥ 300HUTA
C IUBJIEKTPUYECKON MPOHUIIAEMOCTBIO &, = 3 TOMMMHON ¢ = 3 MmMm. [1nomanp
KaKI0H mIacTuHel Koaencaropa S = 200 cm?. Haiitu: 1) JIeKTPOEMKOCTE
KOHJCHCATOPa, 2) MHAYKUHUIO 3JEKTPUYECKOrO MOJIsL;, 3) HANPSXKEHHOCTH
BIEKTPUYECKOTO NOJIS M NAJACHUE MOTEHIMATIA B KAKJIOM CIIOE.

. Konpencarop eMkocTbio 3 *107 @ ObI 3apsbKeH 0 Pa3HOCTH HOTEHIMATIOB
40 B. Ilocne OTKIIIOUEHUS OT UCTOYHUKA TOKA KOHACHCATOP ObUT COEMHEH
MapayielbHO € JIPYTHM  KOHAEHCATOPOM €MKOCThIo 5:107° @, Kakoe
KOJIMYECTBO  DHEPIrUM  MEPBOr0  KOHACHCATOpAa  M3pPacXOAyeTcs  Ha
00pa3oBaHKUE UCKPbI B MOMEHT MPUCOCINHEHUS BTOPOTO KOHAEH CaTopa?
OnpenenuTs CPEAHIO CKOPOCTh YIOPSAIOYEHHOTO ABMXKEHHMS JIEKTPOHOB B
MEIHOM TTPOBOJIHHMKE MPHU CHJIC TOKA B HEM 10 A M ceueHnn mpoBOoAHUKA 1
MM2. TIpHHSATB, 9TO HA K&KIBIH aTOM MEIU NPHXOJUTCS IO JBa DIEKTPOHA
ITPOBOJIUMOCTH.

. Harpesarenb 3JIEKTpUUYECKOrO YallHUKA UMEET BE CEKUMU. [IpH BKIIOUEHU N
OHOM W3 HMX BOJA B YaHMKE 3aKUNUT 4epe3 15 MUHYT, IpU BKIIFOUECHHUH
apyroi — 4depe3 Bpemsa 30 mMuHyT. Uepe3 Kakoe BpeMs 3aKWAIKAT BOJA B
YallHUKE, €CJTA BKITIOUUTH 00€ CEKIMU 1) moclienoBaTeNnbHO; 2) napauiebHO?
Toxk B mpoBoaHUKE conpoTuBiacHueM R = 100 OM paBHOMEPHO HApacTaeT OT

Ip =0 10 lax = 10 A B Teuenue Bpemenn 7 = 30 ¢. Uemy paBHO KOJIMYECTBO
TEIIOTHI (), BBIACTUBLIEECS 32 3TO BPEMsI B IPOBOJHUKE?

Ot ucrounuka ¢ HanpsbkeHueM 100 kB Tpebyercs nepenars Ha pacctosiHue /
= 5 kM momHocTh P =5000 xBt. [lonmycTumas moreps HanpsoKEHUS B
npoBogax ®U = 1 %. Paccuutarh MUHUMAIBHOE CEUYCHUE S MEITHOTO
OPOBOJAA, MPUTOAHOTO JUIsl 3TOH LEeNn. Y AETbHOE CONPOTUBICHUE MEIN ) =
0,017®10* Om®cwm.

10.IIpOTOH M 3JIEKTPOH, YCKOPEHHBIE OJMHAKOBOM Pa3HOCTHIO MOTEHIMAJIOB,

BJIETAIOT B OJJHOPOTHOE MAarHUTHOE MOJIe. BO CKOJBKO pa3 paanyc KPUBU3HBI
Ry, TpaekTtopu NPOTOHA OOJIbIIEC paauyca KPUBH3HBI R, TPACKTOPHUH
3JIEKTPOHA?

11.Tok /=20 A, mpoTekas 1o KOlbLly U3 MEIHOW MPOBOJIOKHA ceueHueM S = 1,0

MM2, CO3[aeT B LEHTPE KOJIbLA MHAYKIHIO MArHUTHOTO 1oas B = 0,2 mTi.
Kakass pa3HOCTh TMOTEHIMANIOB TPHIOKEHA K KOHIIAM TPOBOJIOKH,
oOpa3zytomei Koabio?

12.T1o nmpssMOMY TOPU30HTANIBHO PACTIOI0KEHHOMY MPOBOAY MPOITYCKAKOT TOK /1

=10 A. Iloxg Hum Ha paccTossHAr R = 1,5 CM HaXOOUTCS MAPAJIICIIBHBIN €My
QIIOMUHUEBBIA TMPOBOJ, MO KOTOPOMY MNpONyckarwT Tok » = 1,5 A.
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OHpeI[eJ'II/ITB, KAaKOM JOJIKHA OBITH mmomaab IMMoHInCpCYHOro CCUCHUA
AJIIOMHMHHUCBOIO IIPOBOJA, 9TOOBI OH YACPIKHUBAJICA HC3AKPCILICHHLIM.

[TnotHOCTH amomuHus £ = 2.7 r/em’.

13.Karymika amanoii / = 20 cm umeer N= 400 ButkoB. [Inomaaes nonepeyHoro
ceyeHus Katymku S = 9 cM2. Halith mHOyKTUBHOCTD 11 Kartywmku. Kakosa
OyAeT UHAYKTUBHOCTb /., KATYIIKH, ECJIA BHYTPb KaTYIIKH BBEICH JKEIC3HBIN
cepaeunuk? MaruuTHas NMPOHMLIAEMOCTh Marepuana cepacunuka u = 400.
OnpenenuTs 3HEPTUIO Wy MArHUTHOTO TOJIS B KATYLIKE IPU TOKE [ =2 A B
000HX CITy4dasXx.

14 Karymka umeetr nHAYKTUBHOCTD L = 0,144 I'n u conporuBnenne K =10 Om.
Uepes Kakoe BpeMs [ TOCIE BKIIFOUEHUS B KATYIIKE MOTEYET TOK, PABHBIN
MOJIOBUHE YCTAHOBUBLIETOCA?

15.B uenb nepeMEHHOr0 TOKA HaNpsHKEHUEM (J BKITFOUYEHBI MOCIIEI0BATENBHO
eMKOCTbh ', CONPOTUBIIEHNE R ¥ UHAYKTUBHOCTh L. Haiitn Hanpsbkenue U,
€CJIM U3BECTHO, YTO MAJCHHUE HANPSLKEHMS HA KOHAeHcaTope pasHo U = 20
B, namnnykruBHoctu Ur, =2 UC, Ha conpotusiiennn Ur = 2 U.. Haiitu yron
capura (paz Mexay TOKOM U HAPSHKECHUEM.

16.KonebaTenbHbI KOHTYP COCTOUT M3 KOHACHCATOPa EMKOCThIO C' =222 HD 1
KaTyIKW JIUMHON / = 20 ¢cM | paamycoM R = 5 CM W3 MEIHOW MPOBOJIOKH
mmamerpoM d = 0,5 mMm. HaliTn norapumMuueckuii JEKpEMEHT B 3aTyXaHHs
KOJICOaHUH.

17.1lmockass 3MEKTPOMArHWTHAs BOJIHA PACHPOCTPAHSAETCS B  OJHOPOIHOM
M30TPONHON CPENE ¢ MUDJIEKTPUUYECCKON MPOHUIAEMOCTBIO ¢ =2 W u = 1.
AMIUIMUTYJa HAMPSHKEHHOCTH AJIEKTPUYECKOTO MO BOJHBL F,=12 B/m.
Onpenenuth (Ga3oBYr0 CKOPOCTh BOJIHBI M aMIUIATYAY HANPsHKEHHOCTH
MAarHUTHOTO TOJISL BOJIHBI.

18.IlpeameT pacnoyiokeH Ha pacCTosHUM /1= 25 ¢cM mepen nepeaHum (hoKycoM
cobuparoiei muH3bl. M300pakenue npeaMeTa HaxoAUTCs Ha pacCTOSHUY [,=
36 cM 3a 3agHuUM QokycoM. Onpenenute POKYCHOE pacCTOSTHUE f JTUH3BI, €€

ONITHYECKYIO CHIY @, a Taroke JIMHEHHOE (ToTnepevHoe) yBeandeHue 4 .
19.Ha »kpaHe HaOmoAacTcss WHTEPPEPECHIIMOHHAS KAapTUHA B PE3YyJbTaTe

HAJIO>KEHUS JTyueld OT IBYX KOT€PEHTHBIX MCTOUHUKOB ( A = 500 um). Ha myTu
OJTHOTO U3 JIy4YeH NEPNEHANKYISPHO EMY MOMECTUIIH CTEKIISIHHYIO TUTACTUHKY
(n = 1,6) TomumHo# d = 5 MkM. Onpeaennure, Ha CKOJIbKO MOJ0C CMECTHTCS
IIPH 3TOM MHTEPPEPEHIMOHHAS KAPTHHA.

20. Indppaxkuus OpeHens HaOMOJAETCS HA PACCTOSHUM 1,2 M OT TOYEHHOIrO
UCcTOYHMKA. [locepeHe MeXay MCTOYHMKOM CBETA M 3KPAHOM HAXOAMTCS
aadparma ¢ KpyriibiM oTBepcTHeM. ONPEAETUTh AJTMHY BOJTHBI NAAAKOIIETO
CBETA, €CIU IUAMETP OTBEPCTHS, MPH KOTOPOM LEHTP AU(PPAKIIMOHHBIX
KOJIEL HA 3KPaHe ABJIETCS Hanbosee TEMHBIM, paBeH 1,2 mm. Haiitu paguycel
UMEIOIMXCS HA SKPAHE TU(PPAKIMOHHBIX KOJIELL,
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21 IlnactrHka KBapia TONIMMHONH d = 2 MM, BbIpe3aHHas MEPICHAUKYJISIPHO
ONTHYECKONW OCH, MOMELIEHA MEXKIY [BYMs CKPEIIECHHBIMU HUKOISMU.
[IpeneOperas mOTEpsAIMU CBETA B HUKOJISIX, OMPEACIUTh, BO CKOJIBKO Pa3
YMEHBILIUTCS MHTEHCUBHOCTH CBETA, MPOLIEAIIET0 3Ty CUCTEMY. Y IEIBHOE
BpalleHue kBapua 15 rpamy/mm.

22.Ckonbko (POTOHOB UCMYCKAET HIEKTPUYECKaAs JaMnouka MOHOCTH0 100 BT
3a Bpems 1 ¢, eclii mPearooKUTh, YTO OHA M3YyYaeT MOHOXPOMATHYECKUI
CBET ¢ JauHON BojaHBI 600 HM M BcA MOTpeOIsieMas MOUIHOCTh MACT Ha
nunydyeHue. OnpenenuTh NABICHUE HA CTCHKM JIAMIIOYKM, CUMTas €€
cepHUECKUM COCYAOM paanyca 4 CM, CTEHKH KOTOPOro otpaxkaror 15 %
MAJAKOIIErO HA HUX U3JTYUYEHUS.

23.I1pn mepexoae HIIEKTPOHA W3 BO30YKIACHHOTO COCTOSIHMSI B OCHOBHOE
ucnyckaercs (pOTOH ¢ JIMHON BOJTHBI Lnin =121 HM. Onpenenure U3MEHEHUE
MOMEHTA UMITYJIbCA ANEKTPOHA MPHU 3TOM.

24.Onpenenute JUIMHY BOJIHBI J1¢ Bpoiisis 3ieKTpoHoB, OOMOapAMPYONIUX aHO
PEHTTEHOBCKOW TPYOKH, €CIM KOPOTKOBOJHOBAs TPaHMIA CIJIOMIHOTO
PEHTIEHOBCKOTO CrieKTpa / = =2 HM.

25.0npeenuTh SHEPTHKD &  MAcCy m W HUMIYJIbC p (POTOHA, KOTOPOMY
COOTBETCTBYET AJMHA BOJIHBEL 4 = 380 HM (pHoaeToBas rpaHula BUAUMOIO
CIEKTPA).

26.DNEeKTPOHHBIA MYyYOK YCKOPSETCS B JICKTPOHHO-JIYYEBOM TPYyOKE Pa3HOCTHIO
noteHuuasioB {/ = 0,5 kB. [lpuHuMas, 4ro HEONMPEAEIEHHOCTh MUMITYJIbCA
paBHa 0,1 % OT €ro YMCIOBOTO 3HAYEHUS, ONMPEICIUTE HEOMPEACICHHOCTh
KOOPAMHATHI JJIEKTPOHA.

7.4 Meroanyeckue  MaTepuasbl, ONpeAeISIIOIINEe  NPOUEeAYyPHI
OLICHUBAHHUS 3HAHMIl, YMEHMil, HABBIKOB, XAPAKTEPHU3YIOIIUX JTalbI
(popmupoBaHust KoMIeTeHU U

KoHTponb 0CBOCHHS AUCHUTIITUHBI «PPH3HKa» POBOJUTCS B COOTBETCTBUU C
[In KyOol'AY 2.5.1 «Texkymumii KOHTPONb YCHEBAEMOCTH M NPOMEKYTOUHAsS
arrecranust 00y4aromuxcs.

Kputepuu oneHkd, MmMKajJa ONEHHUBAHUS TPH  BbINOJHEHHH
KOHTPOJILHBIX padoT

OlleHMBaeTCsl 3HAHWE M TIOHUMAHWE Marepuaga, CHOCOOHOCTh K €ro
0000ILEHNTI0, KPUTHUYECKOMY OCMBICIICHUIO, CHCTEMATU3ALlUN, AaHATU3Y.

OTMETKA «OTJINYHOY — 33JaHKUE BBHITIOJHEHO B TIOJTHOM 00bEME, B JIOTHUECKUX
PACCY>KACHUSX TIPU PELICHUH 3a/1a4 HET OIIMOOK, 3a/1a4M PEIICHBI PallMOHAIEHBIM
CIIOCOOOM.

OTMETKa «XOpolIO» — 3aJaHUE BBINOJHEHO MPABUIBHO, B JIOTHYECKUX
PaCCY>KACHUSX TPU PEHICHWH 3aad HET CYHICCTBEHHBIX OIIMOOK, HO 3aJa4yu
PELIEHBl HEPAUMOHAIBHBIM  CIIOCOOOM, MO0 JOMyHmIeHO He Oosiee  ABYX
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paccy>KICHWH W BBICKA3bIBAHWH: HAaBBIKM MNyOJMYHON peyu, apryMeHTaluw,
BEJICHUS TMCKYCCUH W MOJIEMUKH, KPUTHYECKOTO BOCIPUATHS UH(OPMALUK.

OueHka «OTJAHYHO» CTABHTCSA, €CIM CTYJIEHT MOJHO YCBOWJI Y4YeOHBIN
MaTepuan; MPOsIBIISIET HABBIKK aHAIW3a, 0000IICHHS, KPUTHYECKOTO OCMBICIICHUS,
nyONMYHOM peun, apryMEeHTaluK, BEACHUS JUCKYCCUH U IOJIEMUKH, KPUTHYECKOTO
BOCIPUATUS MH(POPMALMKM, MaTepuall M3J0XKEH TIPAMOTHO, B ONPEACICHHON
JIOTHYECKOM MOCIEA0BATEIBHOCTH, TOYHO UCIIOIB3YETCS TEPMUHOIOTUS;, TOKA3aHO
YMEHHE WILTIOCTPUPOBATH TEOPETHUYECKUE MOJOKEHUSA KOHKPETHBIMU NIPUMEPAMH,
IPUMEHATE WX B HOBOW CUTYallMH, BBICKA3bIBATh CBOK TOYKY 3pPEHHI,;
MPOJIEMOHCTPUPOBAHO YCBOEHHUE PAHEE U3YUYEHHBIX COIYTCTBYIOLIUX BOIPOCOB.

OneHka «X0polo» CTABUTCSA, €CIAU OTBET YIOBJIETBOPSIET B OCHOBHOM
TpeOOBAaHUSIM HaA OLCHKY «5», HO MPH 3TOM HMEET OJWH W3 HEAOCTATKOB. B
YCBOCHUHU y4eOHOTO MaTepuaia JONYyIEHbl HEOOIbIIUE MPOOEIbI, HE UCKA3HUBILINE
COJIEP’)KAHUE OTBETA, AOMYIIEHBI OJIMH — JBA HEA0UYETA B (POPMUPOBAHUHN HABBIKOB
nyONHYHON peun, apryMeHTaluu, BEACHHS TUCKYCCHH U MTOJIEMUKH, KPUTHYECKOTO
BOCIPUATUS UHPOPMALIUH.

OueHka  «yJOBJICTBOPHUTEJIBHO»  CTABUTCA, €CIM  HEMOJHO  WIH
HEMOCJIEAOBATENBHO PACKPBITO COACPIKAHME Marepualia, HO MOKa3aHo ooluee
[IOHUMAHWE BONpPOCA U MPOAEMOHCTPUPOBAHBI YMEHHs, HOCTATOYHBIE JUIA
JAIbHENIIEr0 YCBOEHHUS Marepualia, WMENINCh 3aTPYJHEHUS WJIM JONYIIEHBI
OIMOKK B ONPEACIICHUHN MOHATUH, KCIIOIB30BAHUN TEPMUHOJIOTUH, HCITPABIICHHBIE
ITOCJIE HECKOJIBKUX HABOAALINX BOIPOCOB.

OneHKa «HeyI0BJIETBOPUTEIBHO» CTABUTCS, €CIIM HE PACKPBITO OCHOBHOE
cojiepkaHue y4eOHOro marepuana, OOHApy>KCHO HE3HAHWE WM HEMOHUMAaHHE
OonblIeh i Hanboliee BaXKHOM 4acTh y4eOHOro MaTtepuana; J0NymeHbl OIHOKH
B ONpEACICHUN TMOHATHM, NPU MCIOJIB30BAHUN TEPMUHOIOIAHA, KOTOPBIE HE
WCIPABJIEHBI TOCIIE HECKOJBKHAX HABOASAIIMX BOITPOCOB; HE CPOPMUPOBAHBI YMEHUS
W HaBBIKM MyOJMYHON pEYM, apryMEHTAlMM, BEACHUS AUCKYCCUM W TMOJEMUKH,
KPUTHUYECKOTO BOCIPUATHSL MH(OPMALIUH.

Kputepun oneHku 3HaHMii CTyJAEHTA NPH BBINOJHEHHH J1a00paTOPHON
paloThI: OLICHWBACTCS 3HAHME TEOPETHUYECKOTO Marepuaia, 3HAHWE METOIMKH
IPOBENCHUS SKCIIEPUMEHTA, YMEHHE PadoTaTh ¢ 1a00PaTOPHBIM 00OPYAOBaHUEM 1
npudopamu npu COOTOACHUHA TEXHUKN O€30MACHOCTH.

OueHKa «OTJIMYHO» CTABUTCS MPU HAJTWYAM TOJHOM TEOPETUYECKOW U
NPAKTUYECKOH TOTOBHOCTH K IMPOBEICHUIO OMBITHBIX M3MEPEHWH, 00paboTke H
aHaAJIN3Y MOJTyYECHHBIX PE3YJIETATOB U BBITIOJTHEHUH BCEX 3a1aHUM B IOJTHOM 00bEME.

OLeHKa «XOPOLIO» CTABUTCS, ECIIA UMEETCS TCOPETHYECKAS U MPAKTUYECKAS
TOTOBHOCTB K TPOBEACHUIO SKCIIEPUMEHTA, HO 3a[aHHsI BBIIOJHEHBI ¢ HEKOTOPBIMU
HEIOYETAMH.

OueHka «yIOBJCTBOPHTEIBHO» CTAaBUTCS, €CITM HMMEKOTCS HEAOYETHI B
TEOPETUYECCKOW W TNPAKTHYECKON MOATOTOBKE K MPOBEACHHUIO SKCICPUMEHTA,
3a/1aHUs BBITIOJHEHBI HE B TTOJIHOM 00BbEME.
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OueHka  «HEyAOBJIETBOPHTEJIBbHO»  CTABUTCI  OPU  OTCYTCTBHH
TEOPETUYECKOW U MPAKTHYECKON MOATOTOBKU K MPOBEACHUIO SKCIEPUMEHTA, NPU
BBITIOJTHCHUH 3a1aHUi TONYLIEHBI TPyObIE OLIMOKH.

Kputepun oneHnkn 3HaHMii CTyAEHTA NPH caave 3a4eTa

3aueT MpeacTaBIsAeT  COOOM  MPEABAPUTENBHYKD  OLICHKY  3HAHWH,
NPAKTUYECKAX YMEHUI W HABBIKOB CTYJCHTA, MOJYYCHHBIX B 00beME TpeOOBaHUi
y4e€OHBIX MPOrpPaMM. 3ayeT HE WMMEET OLCHKM B OaliaX, a OLECHUBACTCSA Kak
«3QUTEHO» U «HE 3aYTCHOY.

OueHKa «3a4YTEHO» BBICTABISACTCSA CTYIEHTY, OOHAPYKUBLIEMY IMOJIHOE
3HAHWE MaTrepuana ydeOHOW  OpOrpamMbl,  YCIEHNIHO  BBIMOJHSIOLIEMY
NPEIyCMOTPEHHBIE yYE€OHOW NPOrpaMMoOil 3aJaHusi, YCBOMBILIEMY MAaTEpHal
OCHOBHOM JIMTEPATyPbl, PEKOMEHAOBAHHOK y4ueOHOM mporpammoii. Kak mpasuio,
«3a4TEHO0» BBICTABIISCTCS CTYACHTY, TIOKa3aBUIEMY CHCTEMATU3HPOBAHHBIN
XapakTep 3HAHUM MO TUCUUILUIAHE, CIIOCOOHOMY K CAMOCTOSITEIIBHOMY MOMOJTHEHU IO
3HAHW B XOJI€ JANBHEHINEH yueOHOMH paboThl U MPO(ECCHOHAIBHOMN AEATENBHOCTH,
OPABWJIBHO MPUMCHSIOMIEMY TEOPETUYECKHE TIOJOKEHUS TMPH  PELICHUU
NPAKTUYECKAX BOMPOCOB M 3a7a4, BIAACKOIIEMY HEOOXOAMMBIMU HABBIKAMU W
NPUEMAMH BBINIOJTHEHHSI MPAKTUYECKUX PAOOT.

OueHKa «He 3a4TEeHO0» BBICTABISACTCS CTYACHTY, HE 3HAIOIIEMY OCHOBHOWM
YacTH MaTepuasia Y4eOHOH MpOrpaMMbl, JOMYCKAKOMEMY NPHHLIHUIAAIBHBIC
OIMOKM B BBHIMOJIHCHUH MPENYCMOTPEHHBIX Y4e€OHOM mporpaMmoi 3aaaHuil,
HEYBEPEHHO € OOJIBIIMMHU 3aTPYIHEHUSAMU BBITIOTHSFOIIEMY MPAKTHYECKUE PAOOTHI.
Kaxk npaBuno, olicHKa «HEY TOBIECTBOPUTEILHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIN
HE MOXET NOPOAOCHKHTH OOYYEHWE WM MPUCTYIUTh K JEATEIBHOCTH IO
CHELMATIBHOCTU MO OKOHYaHWH YHHUBEPCUTETA 0O€3 MOMOTHUTEIBHBIX 3aHATHHA 1O
COOTBETCTBYIOILEN JUCLUILUIAHE.

Kputepun oneHkn npu npoBeeHNH YK3aMeHA

DK3aMeH — UTOroBas popma OLlCHKM 3HaHWMA. [IpOBOANTCS B 3a1aHHBIIA CPOK,
cornacHo rpaguky yd4eOHOro mporecca. OIK3aMEH NpoxoauT B (dopme
cobecenoBanus o Omnery. Kaxaplii OWieT BKITFOYAET BA TEOPETHUYECKUX BOMPOCA
¥ OJHY 3aaa4y. [Ipy BbICTaBIEHNN OLEHOK YUNUTHIBACTCS YPOBEHb MPUOOPETEHHBIX
KOMITETEHI[MIA CTYACHTA.

OuneHka  "OTJMYHO"  BBICTABISETCS  CTYNEHTY,  OOHApy>KMBLIEMY

BCECTOPOHHEE, CUCTEMATHUYECKOE M TIyOOKOE 3HAHWE Y4eOHO-MPOrpaMMHOIO
Marepuana, YMEHUE CBOOOJHO  BBINOJHATH  33JaHUS, MPEAYCMOTPEHHBIE
NporpaMMoOi, YCBOWBIINWKA OCHOBHYIO M 3HAKOMBI C  JOIOJHHUTEIHHOMN
JIATEPATYPOH, PEKOMEHIOBAHHON MIPOrPaMMOii.

Onenka "xopowo" BBICTABJISAETCS CTYJICHTaM, MOKAa3aBILINM
CUCTEMATHYECKUH XapakTep 3HaHWA MO0 JUCUUIUIMHE W CHOCOOHBIM K WX
CaMOCTOSITEILHOMY TMOMOJHEHHIO W OOHOBJICHHIO B XOJ€ AAJbHEHIICH y4eOHOM
padoTHl U MPOPECCHOHAITBHOMN ACATETBHOCTH.

OneHka "yA0BJIETBOPUTEIBbHO" BBICTABIISCTCS CTYICHTY, OOHAPYKUBIIEMY
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TEXHHYECKHE CPEACTBA 00yUCHHUS, HAOOPHI
JCMOHCTPAIIMOHHOTO 000PYI0BAHHA U YUCOHO-
HATJITHBIX TOCOOMH (HOYTOYK, IMPOSKTOP, SKPAH);
mporpammuoe odecneucHue: Windows, Office.

TTomemmenue Ned64 MX, mocagounbix mect — 30;
wromans — 42,6ks.M; yucOHAs ay AUTOPHS IS
TPOBEACHUS 3aHATUH JIEKLIHMOHHOTO THIIA, 3AHATHI
CEMHMHAPCKOTO THUIA, KyPCOBOTO IPOCKTHPOBAHU
(BBIMOJIHEHUS KyPCOBBIX PabOT), TPYTIIOBHIX U
HHAWBUAY AJTbHBIX KOHCyJIBTaL[I/Ifl, TCKYIICTO KOHTPOJIA

H IIPOMEYKY TOYHOM aTTECTALMH .
CTICIHATM3HPOBAHHAS MCOCTH(YIeOHAS JOCKA,
yucOHasI MEOCITB);

TEXHHYECKHE CPEACTBA 00yUCHHUS, HAOOPHI
JCMOHCTPAIIMOHHOTO 000PYI0BAHHA U YUCOHO-
HATJBIAHBIX TOCOOMH (HOYTOYK, IIPOEKTOP, SKPaH);
mporpamMuoe odecnieucHue: Windows, Office.

TMomemenue Ne4 10 DJI, mocagodHsx Mect — 147
miomanas — 106, 1ks.M; yucOHAS ay TMTOPHS A
TPOBEACHUS 3aHATUH JIEKLIHMOHHOTO THIIA, 3AHATHI
CEMHHAPCKOTO THUIA, KyPCOBOTO IPOCKTHPOBAHU
(BBIMOIHEHUS KyPCOBBIX PabOT), TPYNIIOBHIX U
HHAWBUAY AJTbHBIX KOHCyJIBTaHHfI, TCKYIICTO KOHTPOJIL

H IIPOMEYKY TOYHOM aTTECTALMH .
CIUIMT-CUCTEMA — 2 INT.;
CTICIHATM3HPOBAHHAS MCOCTH(YIeOHAS JOCKA,
yucOHasI MeOCITB);

TEXHHUECKHE CPEACTBA 00yUCHHUS, HAOOPHI
JICMOHCTPAIIMOHHOTO 000PYI0BAHHA U YUCOHO-
HATJITHBIX TOCOOMH (HOYTOYK, MPOSKTOP, SKPAH);
mporpammuoe odecneucHue. Windows, Office.

TTomermenue Ne312 OJI, muomaas — 34, 1kB.M;
TOMCIICHUC I XPAHCHUA U HpO(I)I/IJ'IaI(TI/I‘{eCKOFO
00CTyKHBaHUS YUCOHOTO 000PY TOBAHILL.
CILTUT-CUCTEMA — 2 TIIT.;
71a00paTopHOS 00OPYIOBAHUE
(obopymoBanue 1aboparopHOC — 4 mT.;);
TEXHUYECKHUE CPEACTBA OOyUCHHS
(KOMITBIOTEP MEPCOHAIBHBIN — 2 INT.).

TTomemenue Nel DJI, mocagounbrx Mect — 100);
miomanas — 127 5ks.M; yucOHAS ay TMTOPHS A
TPOBEACHUS 3aHATUH JIEKLIMOHHOTO THIIA, 3AHATHI
CEMHHAPCKOTO THUIA, KyPCOBOTO IPOCKTHPOBAHU
(BBIMOTHEHUS KyPCOBBIX PabOT), TPYIIIOBHIX U
HHAUBUAY AJTbHBIX KOHCyJ’IBT.’:lI.[HfI, TCKYIICTO KOHTPOJIA

H IIPOMEIKY TOYHOM aTTECTAIMH .
CIUIMT-CUCTEMA — 1 1mT.;
CIICIIHATM3HPOBAHHAS MCOCTH(YIeOHAT JOCKA,
yucOHas MeOCITB);

TEXHHYECKHE CPEACTBA 00yUCHHUS, HAOOPHI
JICMOHCTPAIIMOHHOTO 000PYI0BAHHA U YICOHO-
HATJITHBIX TOCOOMH (HOYTOYK, IPOSKTOP, SKPaH);
mporpammuoe odecneucHue: Windows, Office.

TTomemmenue Nel7 I' /], mocamounsix mect — 171;
mwomans — 133,2kB.M; yaeOHAs ay TUTOPHS IS
TMPOBCACHHUS 3AHATHH JICKIIHOHHOTO THIIA.
CTICIIHATM3HPOBAHHASL MCOCTH(YIeOHAT JOCKA,
yucOHas MeOCITB);
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TEXHHYECKHE CPEACTBA 00yUCHHUS, HAOOPHI
JCMOHCTPAIIMOHHOTO 000PYI0BAHHA U YUCOHO-
HATJITHBIX TOCOOMH (HOYTOYK, IMPOSKTOP, SKPAH);
mporpammuoe odecneucHue: Windows, Office.

TTomemenue Ne308 DJ1, mocamouHbIx MecT — 38;
mwromans — 91, 1ks.M; yueOHAs ay AUTOPHS IS
MPOBEACHUS 3aHATUN CEMHHAPCKOTO THIIA, KyPCOBOrO
MPOCKTHPOBAHMS (BBIIOTHCHHUS KYPCOBBIX PadoT),
TPYIIOBBIX U HHAUBUAYATbHBIX KOHCY IbTALUH,
TEKYIIEro KOHTPOJIL U MPOMEKYTOYHOM aTTECTALIMH.

1a00paTopHOS 00OPYIOBAHUE
(obopymoBanue 1a00PATOPHOSC — 3 IT.;);

CTICIHATM3HPOBAHHAS MCOCTH(YIeOHAT TOCKA,
yueOHas1 MeOeTIb).

OU3UKA

TTomemmenue Ne420 I' [, mocagouHbIx MeCT — 25,
IIOIAAb — 53,7KB.M; IOMCIICHHE JJIS
CaMOCTOATCIIBHOH PabOTHL. TCXHIMUYCCKHC CPCACTBA
00y4CHISI(KOMITIOTEP NEPCOHANBHBIN — 13 1mT.);
J0CTyI K ceTH «MHTepHET», JOCTYH B 3JCKTPOHHY O
HH(POPMAIHOHHO-00PA30BATCIFHYIO CPEAY
YHUBCPCHTCTA,
CTICIHATI3HPOBAHHASA MEOCIb (YucOHAs MCOCTD).

[Tporpammuoe obecnieuenue: Windows, Office,
CICIHANH3HPOBAHHOC JIMICH3HOHHOE B CBOOOIHO
PacIpoCTPaHICMOE IPOTPAMMHOE OOCCIICUCHHC,
HOpPCAyCMOTPSHHOE B pabouci mporpamme

350044, Kpacnomapckuii
Kpai, r. KpacHozap, yi.
M. Kamunauna, 13
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