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[Iporpamma coctaBieHa B cooTBercTBuM ¢ TpeboBanusmu PI'OC BO mo
HaIPaBJICHUIO IIOATOTOBKH 23.03.03 «IKCIUTyaTanus TPaHCIIOPTHO-
TEXHOJIOTUYECKUX MAIIUH U KOMIUIEKCOBY.

Astop: CamconoB Aunekceii MuxaiioBud, CT. NOpenogaBaTedab Kabeapsl
NUTOCY

Wrnun EBrenunii HukosaeBu4, CT. mpenogaBaTenb Kabeapbl TPaHCIOPTHO-
DHEPreTHYECCKUX CHUCTEM

(vkazamo PHO, yuenyio cmenenv, yuenoe 36anue i O0IICHOCHb)

[Iporpamma ongoOpena Ha 3acemanuu  kKadenpsl  MHPopMannoHHBIX
TEXHOJIOTUM, SJIEKTPOIHEPreTUKU U CUCTeM ympaBieHus (mporokona Ne 10 or
16.05.2020r.).



1. TlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHUSI, COOTHECEHHBIX C
IVIAHUPYEMbIMH pPe3yJIbTaTAMU 0CBOCHUsS 00pa3oBaTeibHOM nporpammbl (Iesun
OCBOEHHSA THCIUTLINHDI)

1.1. llenmssMu ocBOCHUS OUCIUIUIMHBI «DuU3HKay SBIISIOTCS:

HMeTh npeacTaBjieHue:

— 0 G yHJaMEHTAJIbHOM €IMHCTBE €CTECTBEHHBIX HAYK;

— O JUCKPETHOCTHU U HETIPEPHIBHOCTU B IPUPOJIE;

— O COOTHOIICHUHW TOpsJKa M Oecrnopsjaka B MPUPOJAE, YIOPSIOUYCHHOCTH
CTPOCHHUS 0OBEKTOB, MIEPEX0/1ax B HEYMOPSAIOUYCHHOE COCTOSTHAE U HA000POT;

— 0 IMHAMUYECKUX U CTAaTUCTHYECKUX 3aKOHOMEPHOCTSX B MPUPOJIE;

— 0 BEPOSITHOCTU KaK OOBEKTUBHOMN XapaKTEPUCTUKE TTPUPOIHBIX CUCTEM;

— O MPUHIMIIAX CAMMETPHUU U 3aKOHAX COXPAHEHUS;

— 0 BceneHHoi B 11e710M Kak (U3UYECKOM O0BEKTE U €€ IBOJIOIINH;

— O HOBEHIIHUX OTKPBITUSIX €CTECTBO3HAHUS, EPCIIEKTUBAX UX UCIOJIb30BAHUS
JUT IOCTPOCHUS TEXHUYECKUX YCTPOWCTB.

1.2 Kommerennuu oOydaromierocs, GpopMupyeMble B pPe3yibTaTe OCBOCHUS
JIUCIIMIIINHBI

- B pesynpraTe nzydeHus: yueOHON TUCITUILTNHBI 00yYarOIIHECs JODKHBL:
S
— = Copep:xxanue
o
S E KOMIIETCHIINA
- 3HaTh YMeThb Bnagets
S (wm ee gacTH)
S)
A
OCHOBHBIE ITOHSTHS, Hcnonb3oBath METOJIaMHU
(usndYecKue SBICHUS, OCHOBHBIE TTPHEMBI AKCIIEPUMEHTAITEHOTO
OCHOBHBIC 3aKOHBI U 00paboTKH HCCTIEIOBAHMSI B
MOJICI MEXaHUKH, IKCIEPUMEHTAIBHBIX ¢dusuke
ANIEKTPUYECTBA U JTAHHBIX; (nmanupoBaHue,
MarfeTusma, penraTb TUIOBEIE MTOCTaHOBKA U
KoJieOaHMi U BOJIH, 3a/1a4u TI0 OCHOBHBIM 0bpaboTka
KBaHTOBOH (pu3uKH, pasznenaM (hU3NKH; SKCIIEPUMEHTA);
CTaTHCTUYECKON 00BSCHUTH OCHOBHEBIE WCTIOJh30BAHHS
($u3uku u HaOJI0JaeMbIe OCHOBHBIX
TOTOBHOCTh
POBOHTE TEPMOJUHAMHUKH; MIPUPOJIHBIE U obnreusnvecknx
p . TPaHUIBI UX TEXHOTCHHBIC SBJICHUS | 3aKOHOB W IPUHITUIIOB
HU3MEPUTEIbHBIN N 9
MPUMEHUMOCTH, 1 3P PEKTHI ¢ TO3ULUH B BaXXHEHIITUX
[1K-21 9KCIIEPUMEHT U
OTCHHBAT MPUMEHEHHUE 3aKOHOB B (byHIaMEHTAIBHBIX MPaKTHYECKUX
BOKHEHIIINX (uznyecKux MIPHIIOKEHUSX;
pe3yIbTaThl . .
MEMCDEHMI MIPaKTUIECKUX B3aMMOJICHCTBHIA; MPUMEHEHUS
P MIPUJIOKEHUSX; yKa3aTh, KaKue 3aKOHbBI OCHOBHBIX METO/IOB
OCHOBHbBIE (hU3HUYECKUE OTKMCHIBAIOT JIAHHOE (huzuKo-
BEITUYMHBI U siBIIeHUe Win 3P PexT; MaTEeMaTHYECKOTO
(dusnueckue HCTOJIKOBBIBATh CMBICJ | aHAJIM3a I PELICHMS
KOHCTaHTBI, UX (U3NYECKUX BEJIMYMH | €CTECTBEHHOHAYUYHBIX
oTIpesieNICHHE, CMBICI, Y TIOHSATUH; 3aj1a4;
CIOCOOBI ¥ TUHUIIBI | 3aMTUCHIBATH YPABHEHHS MPaBUILHOM
UX U3MEPECHHUS; JUTS (PU3UIECKHUX IKCILIyaTaI[uK
(dbyHIaMeHTaTbHBIE BEJIMYMH B CHCTEME OCHOBHBIX IPUOOPOB U
(bM3MYECKUE ONBITHI U CH; 00opyIoBaHUS
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B PE3YIbTATC USYUCHU A y‘le6HOﬁ JAHUCIUITTMHBI 06yqa10mnec51 JOJIKHBI:

5
o E Copepxanne
Q g KOMIICTCHIIMH
E (w1n ee vacTi) 3HaThb VYMeThb Bnanets
g
HX POJIb B Pa3BUTHH paboTath ¢ mpudopaMu COBPEMEHHOM
HAyKU; 1 000pyIOBaHUEM (huzmueckoit
Ha3HAuYCHUE U COBPEMEHHOM naboparopuu;
MPUHIIMUIB TEUCTBUSA (br3uIecKou HUCTOJIb30BaAHUS
BaKHEHIIINX nmaboparopuu; METOJIOB (PH3UUECKOTO
(usznyecKux HCIIONIb30BaTh MOJCIUPOBAHUS HA
prOOPOB. pa3IMIHbIC METOANKHI MIPaKTHKE.
(hH3UIeCcKuX
HU3MEPEHUN U
00paboTKH
SKCIIEPUMEHTAITBHBIX
JAHHBIX;
HCITOJIb30BaTh METO/IBI
aJIeKBaTHOTO

(hmsnueckoro u
MaTeMaTHYeCKOTO
MOJICTTUPOBAHUS, a
TaKKe MIPUMEHSTh

MeTOABI (pHU3HKO-
MaTeMaTHYeCKOTo
aHaJIM3a K PEeIICHUIO
KOHKPETHBIX
€CTECTBEHHOHAYUYHBIX

U TEXHHYECKUX

pooeM

2. Mecto nucuuninnbl B cTpykrype OIIOII

HuctunmHa «®usnka» peanuszyeTcs B pamMkax 0a30BOMl 4YacTh y4eOHOTO
maHa oOyJarouuxcsi OUHOM M 3a04HOM (hopM OOydeHMs HANpaBJIEHUS MOArOTOBKH
23.03.03 «OkcrutyaTanus TpPaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMILIEKCOBY.

JucuuminHa «®u3nka» 0a3upyercss Ha CUCTEME MPOYHO BOIICAINIUX B HAYKY
3aKOHOB M TIOJIOKEHMM (U3MKU. DTa cCUCTeMa NpeACTaBlieHa B BHUJAEC THUIIOBBIX
B3aMMOCBSI3aHHBIX  pa3fenoB  (usuku  (“Ou3nyeckue OCHOBBI  MEXaHUKH ',
“MonekynsipHas (pu3Mka M TEpMOJIMHAMUKA, “DJEKTPUYECTBO M MAarHETU3M,
“Konebanust u BonHbl’, “KBanToBas ¢usuka’, “Ontuka”, “ATOMHas W saepHas
busnka”, “OneMeHTsl (U3UKKA TBEPAOTO Tena’), TMO3BOJISIIOIIMX HAWOOJIee JIOTHYHO
CBSI3aTh UX C OCHOBHBIMH HAMPABJICHUSMH PA3BUTHUS TEXHUKH.

Jucnumiauaa “@usmka”  COBMECTHO ¢ AucHUIIMHAMH “‘Martemaruka’”,
“Uuacdopmatuka” u “Teopermdeckas MexaHWKa  WrpaeT poiib (HyHIaMEHTATHHOU
0a3bl 11 TEOPETUYECKOM MOJATOTOBKHM OakaiaBpa, 06€3 KOTOPOW HEBO3MOXKHA €ro
yCHeniHasi JesATeIbHOCTh B JI000N obnacti coBpeMeHHOW TexHuku. C apyroi
CTOpOHBI, (u3uMKa cocTaBisgeT QyHAAMEHT €CTeCTBO3HaHUsA. B  ocHoBaHUM
COBPEMEHHOM €CTeCTBEHHOHAYYHOW KapTUHBI MUpPA JieKaT (PU3UIECKUE TTPUHIIUTIBI U
KOHILICTIIUH.




3. O0beM IUCHUILIUHBI

OO6m1ast TpyI0eMKOCTh JUCHMIUIMHBI cocTaBigeT 11 3aueTHbiX enunuil — 396

JaCOB N3 KOTOPHBIX

®opma

Cemectp 00y4eHus

P ACIIpCACIICHUC YaCOB

JlaGopatopHbie

3aHATHUA

[IpakTrueckue
3aHATHS

pabora

CaMocTosTenbHast

PI'P,
KP, ®dopma

K[ | KoHTposs

1,2,3 oyHas

50 50

174

3prP 3a4€T,

1,2,3 3a04yHasa

18 12

325

OK3aMCH

3PTP 3a4er,

OK3aMCH

4. Conepixkanue IMCUMILIMHBI, CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3jeiam)

OuHasa dbopma 00yueHuUs

Tema (pa3gemn)
Mexanuka

MexaHuka.

PacnpeneneHI/Ie qaCoB

JlaGoparopusie | [IpakTudeckue

3aHATHUA

3aHATHUA

pabota

dopmMupyembie
CamocTosITENbHAS PMHDY

KOMIICTCHIIMH

DIIeMEHTHI
kuHeMaTuky. OO
ciayvai
KPUBOJUHEHHOT O
JIBIKEHUS
MaTepUaANIbHON TOUKH.
Buabsl Mexannueckoro
JIBIDKCHUS TEJl.
IlonsTus Tema orcueTa,
CHUCTEMBI OTCUETA,
4yuciia CTeTeHei
CBOOOIBI.
[Ipsimonuuerinoe
JIBIDKEHUE
MaTepUalIbHON TOUKHU.
JBmxeHue
MaTepUanbHOU TOUKHU
10 OKPYKHOCTH. ITyTh.
CkopocTs. YcKkopeHue
U €Tr0 COCTaBJISIOIIHE.
Hunamuka
MaTepUalIbHON TOUKHU.
Macca. Cuna. 3akoHbI
HproToHa.
3aK0oH U3MEHCHHUS

12

(xom)

[K-21

KOJIMYECTBA IBYIKECHHS.
3aKoH COXpaHEHUs
KOJIMYECCTBA JIBYKCHHS.
IIpunoxxenus B
MIPUPOJIE M TEXHHUKE.
PaGora, sHeprus,
MOIITHOCTb. 3aKOH
COXpaHEHUS YHEPTHH.
JnHamuka
BpaIiaTeIbHOTO
NBIKEeHUS. MOMEHT

12

[K-21




Tema (pa3gemn)
Mexanuka

P ACTIpCACIICHUC YaCOB

Jlexmn

JlaGopaTopHbie
3aHATHS

[IpakTuueckue
3aHATHS

CamocTosTenpHas
pabota

Dopmupyemblie
KOMIIETEHIINN
(xop)

cuiel. Pabora Bo
BpallaTeIbHOM
NBIKEeHUN. MOMEHT
MHEPLUN
MaTepHUaIbHON TOUKH,
Tea, TOHKOTO
OIHOPOJHOTO CTEPKHA,
[I0JIOTO OAHOPOIHOTO
LWIAHAPA, KOJIbIIA,
IPSIMOYTOJIEHOTO
napajuleNenunena.
IIpumeps! onpeneneHus
MOMEHTa UHEPLIUH Tea
JUHAMHYECKAM
MeToA0M. MOMeHT
HMITYJIbCa.
KuneTtnueckas sneprus
Bpallarolerocs Teia.
OcHOBHOE ypaBHEHHE
JTUHAMHKH
BpallaTeIbHOTO
JBIKEHHS. 3aKOH
COXPAaHEHUS MOMEHTA
MMITyJIbCa

Konebanmus.
CBo0Oo0IHBIE,
TapMOHHUYECKHE
koaeOanus. CMelieHue,
CKOPOCTb, YCKOPEHUE,
nepuo, daza
KoJIeOaHHH, YaCTOTA.
3aryxaromue
konebanus. [leprox
3aTyXaroImx
KOJICOaHHMI.
AnepuoanyecKue
KoJIeOaHHs.
BriHyX1€HHBIE
KosieOanus. Pe3oHaHnc.
Tlonsarue
aBTOKOJIEOaHUIA.
T'apMmonnueckuit
OCIIHILIISITOP.
[Ipy>xuHHBIH,
busnyeckui,
MaTeMaTHICeCKUH
MAasITHUKH.
Kunernueckas u
MOTEHIMAJIbHAS
SHEPTUU
K0JIe0aTeILHOTO
JIBUIKEHUS.

12

[K-21




Tema (pa3gemn)
Mexanuka

P ACTIpCACIICHUC YaCOB

Jlexmn

JlaGopaTopHbie
3aHATHS

[IpakTuueckue
3aHATHS

CamocTosTenpHas
pabota

Dopmupyemblie
KOMIIETEHIINN
(xop)

Hedopmariuu
TBEPAOTO Tena. 3aKoH
I'yka. Ynpyrue BONHBL
BonnoBbI€e nponieccl.

[IpononbHbIe U
MOTIEPEYHBIE BOJTHBL.
YpaBHEHHE MITOCKON

BouHEL. [lonsTus: aza
BOJIHBI, (DPOHT BOJTHEI,
nnvHa BOJIHBL. I1oTok

SHEPTUU BOJIH

12

[K-21

I'maponvnamuka.
JlaBiieHue XuaKoCTH.
3akoH Ilackans nus
JKUJIKOCTEHN U Ta30B.
JlaBieHue Ha THO U
CTEHKH COCyJla IPU
JIEUCTBUU CUJIbI
TSXKECTU. 3aKOH
Apxumena. YpaBHeHUE
HEPa3pbhIBHOCTH.
YpaBuenue bepnyinu.
TpyOxa [luto-
[Ipanarms.
Bonoctpyiinslii Hacoc.
®opmyna Toppuyeu.

[K-21

Tema (pa3zgen)
«MonexyispHas
¢duzuka u
TEPMOJNHAMUKA

Pacnpenenenue yacos

Jlexmn

JlaGoparopHbie
3aHATUA

IIpakTrueckne
3aHATUA

CamocTosiTeNnpHast
pabota

DopmupyeMbie
KOMIIECTCHIIUHN

(xom)

MonekynsipHo-
KUHETHYeCKass  TEOpHs
UJIeaJIbHBIX rasos.
3aKOHBI, ONMCHIBAIOIINE
MOBEJICHUE HcaNbHBIX
rasoB: 3akoH boins-
Mapuortra, Ieii-
JIroccaka,  JlaapTOHA.
YpaBHeHus
Knaiinepona,
MenpeneeBa-
Knaitnepona.
ITocrosnnas
bonwsumana.
Jlommvuara.
ypaBHEHHUE
MOJIEKYJIIPHO-
KUHETUYECKOH TEOpUU
UJICaJIbHBIX Ta30B.

Yucio
OcHOBHOE

18

[K-21

SBneHuss mepeHoca:

18

I1K-21




Tema (pa3gen)

PaCHpeI[CJICHI/IC qaCOB

dopmupyemblie
«MonekymspHast CamocrosTenpHast
I E— JlaGoparopusie | [IpakTuueckue o KOMITETEHIINH
T 3aHATHS 3aHSATHS (xom)
maddysmus,
TEIUIONPOBOIHOCTD,
BHYTpEHHee TpEHHE.
OcHOBBI
TEPMOIUHAMUKH.
Yucno CTeneHel
CBOOOJBI ~ MOJIEKYIIBL.
3akoH  PaBHOMEPHOTO
pacrnpeneneHust
SHEPTUU TIO CTENEHIM
cBOOOIBI MOJIEKYJI.
ITepBoe Hayajo
TEPMOJTUHAMUKH.
PaGora raza  mpwm
W3MEHEHUH ero oorema.
TemmoeMKOCTB,
ypaBHeHue Maiiepa.
Bszkoctb
(BHYTpeHHEE TpeHHe).
Junamuyeckas u
KHHEMaTH4ecKas
BA3KOCTb.
HeroToHOBCKHE u
HEHBIOTOHOBCKHE
JKUJKOCTH. Cuna
BHYTPEHHETO  TpPEHUSI. 4 4 4 18 [K-21
Metonpl  onpeneneHus
BSI3KOCTH: a) METOJ
Crokca; 0) METON
Ilyazeiins. Yucno
Peitnonbaca.
JlaMuHapHbIit u
TypOyJIEHTHBIN PEKUMBI
TEYEHUS! JKUJKOCTH
IIpumenenune
MIEPBOTO Havasa
TEPMOJIUHAMUKHA K
M30MPOIIECCAM.
N3oxopHblil  mporuecc.
Wzobapuelii  mporecc.
N3oTepmuueckuit
Tporecc.
Anmnabarnueckui 4 4 4 18 [IK-21
nporecc  (ypaBHEHHE
[lyaccona).
[NonuTponHsiit
rpotiecc. Kpyrogoit
poriecc (trarka).
Obpatumslie u
HeoOpaTHMBbIe

MPOIECCHI. Bropoe




Tema (pa3gen)
«MonexynsipHas
¢buzuka u
TEPMOAMHAMUKA»

PaCHpeI[CJICHI/IC qaCOB

Jlexun

JlaGoparopHbie
3aHSATHS

[IpakTrueckue
3aHATHS

CamocTosITENbHAS
pabota

dopmupyemblie
KOMITETEHIINH
(kox)

Ha4vajiIo
TEPMOAVHAMUKH.

OHTponus, ee
CTaTHUCTUYECKOE
TOJIKOBAaHWE U CBA3b C
TEPMOJIMHAMUYECKON
BEpOATHOCTHIO. TpeThe
Haydaio
TEPMOIUHAMUKH.
TennoBsle ABUraTeNu U
XOJIOOUJIBHBIC MAalllHBI.
Hukn Kapuo wu ero
K.ILJA. A7 UOCaJbHOTO
rasa.

18

[K-21

Tema (pa3gemn)
OIEKTPUIECTBO U
MarHeTU3M

Pacnpenenenne yacoB

Jlexun

JlaboparopHbie
3aHSTHSI

IIpakTHueckue
3aHATHUS

CamocTosITENbHAS
pabota

dopmMHpyeMbIe
KOMIIETEHLIUU

(xonm)

DJIEKTPOCTATHKA.
3akoH COXpaHEHUs
JNEKTPUIECKOTO 3apsna.
3akoH Kynona.
DIIEKTPOCTATUUECKOE
oJie (BCID),
HaIpPsHKEHHOCTb.
[Ipunuun
CYIIEPIIO3ULIUHA
OneKTpUYecKuii
JUTIONb.
HaNpsHKEHHOCTH.
Teopema
IToreniman OCII.
HanpsoxenHocTh Kak
rpaJieHT NoTeHIaa.

€Tro

OCII.
TTotox

l"aycca.

15

[K-21

ITocrosHHbIN
ANIEKTPUYCCKHUH TOK.
Cuna v IIOTHOCTD TOKA.
Croponnne cunsl. D/IC
W HampspkeHHe. 3aKkoH
OMa 11 OTHOPOZHOTO
ydacTka TETIH.
VY nensHOE
JIIEKTPUIECKOE
COIIPOTHBJICHUE. 3aKOH
Oma B
muddepeHunanb-HOR
¢dopme. CompoTuBneHue
MTPOBOJTHUKOB.

15

[K-21

Pabora m MomHOCTh
ToKa. 3akoH Jlxoyins-

15

[K-21




Tema (pa3gemn)
ONEeKTPAIECTBO 1
MarHeTH3M

P ACIIpCACIICHUC YaCOB

Jlexmn

JlaGopaTopHbie
3aHATHS

[IpakTuueckue
3aHATHS

CamocTosTenpHas
paborta

dopmupyemblie
KOMIIETEHIINN
(xop)

Jlenna. 3akon Oma st
HEOJIHOPOJTHOTO y4acTKa
eI (00o00IIeHHBII
3akoH Oma). 3akon Oma
JUIS  3aMKHYTOW  IIETIH.
[IpaBuna Kupxroda mist
pa3BETBJIICHHBIX IIETIECH.
Mocrt Yurcrona.
TemnoBoe JelCTBHE
TOKa

MarauTtHoe mone "
€ro  XapaKTEPUCTUKH.
MarsuTHass UHAYKLUS.
3akoH buo-Cagapa-
Jlannaca u €ro
MIpUMEHEHUE K pacuery
OpsIMOTO  TOKAa. 3aKOH
Awmriepa.
BzaumoneiicTBue
napaieabHbIX
MaruautHas
MIOCTOSIHHASI.
MarunutHOE rnoJse
JBIDKYILETOCS.  3apsfa.
HelicTBu€ MarHUTHOTO
MoJjisi Ha JABWXKYIIMICS
3apsn (cuma JlopeHna,
MIPaBUJIO JICBOM PYKH).
Oddexr Xosura. [orok
BEKTOpa MarHUTHOM
WHIYKIUU. Teopema
l"aycca juist mons B.

TOKOB.

15

[1K-21

DNeKTpOMarHuTHas
WHAYKLIHS (onBITHI
Dapanes). 3aKkoH
®Dapanes. Buxpesbie
Tokd  (Toku  Dyko).
NnaykTuBHOCTH
KOHTYpa.
CaMounHayKIus.
B3aumHast ~ uHAyKOW.
TpancdopmaTopsl.
OHeprusi ~ MarHUTHOTO
oJIsl. MarsuTtHsie
CBOMCTBA BEIIECTBA.

15

[K-21

OcHOBBI TeOpuun
Makcaeinia s
3IEKTPOMAarHUTHOTO
nons. BuxpeBoe mnoie.
Toxk CMEIILICHUS.
YpaBHeHue MakcBena.
[Tepemennsiil Tok. Lenu

15

[K-21

10




Tema (pa3gemn)
ONEeKTPAIECTBO 1
MarHeTH3M

P ACIIpCACIICHUC YaCOB

Jlexmn

JlaGopaTopHbie
3aHATHS

[IpakTuueckue
3aHATHS

CamocTosTenpHas
paborta

dopmupyemblie
KOMIIETEHIINN
(xop)

MEPEeMEHHOTO TOKa C
AKTUBHBIM, €MKOCTHEIM
Hu WHIYKTUBHBIM
COTIPOTUBJICHHUEM.
Pesonanc HampsokeHUi
1 TOKOB. OO0O0OIIECHHBIN
3akoH Oma. MoIIHOCTh
B IIEIK IEPEMEHHOTO
TOKaA.

Hroro

50

50

50

1740

DK3aMeH

72

3aoyHas dhopma 00YUESHUS

Tewma (pa3men)
Mexanuka

Pacnpenenenue yacoB

Jlekun

JlaGoparopHbie
3aHSTHUS

IIpakTrueckue
3aHATHUSA

CamocTosTelIbHast
pabota

dopmMHpyeMbIe
KOMIIETEHLIUU

(xonm)

MexaHuka.
OneMeHTbl KHHEMATHKH.
OOmmit CITyvai
KPUBOJIMHEHHOTO
JBUKECHHUS
MaTepUAIIbHOM  TOYKH.
Buagpl MexaHMYECKOTo
nBrkeHud Ten. [lonsaTus
Tejga OTCYeTa, CHUCTEMBI
oTcyera, yHucna
CTeTeHen CBOOO/IBI.
[Ipsimonuueitnoe
JBUKEHHE
MaTepuanbHON
JBmxeHue
MaTepUalbHON TOUKH IO
OKPY>KHOCTHU. IIyTs.
CkopocTs. YckopeHue u
ero COCTaBJISIOIINE.
Hunamuka
MaTepuaibHOU
Macca. Cuna.
HeroToHa.

TOYKH.

TOYKH.
3aKOHEBI

32

[1K-21

3aKkoH W3MEHEHHUS
KOJIMYECTBA JIBMKECHHS.
3aKkoH COXpaHEHUs
KOJIMYECTBA IBHIKCHHUSI.
[Ipunoxxenus B mpupoze
u  TexHuke. Pabora,
SHEprus, MOIIHOCTb.
3aKkoH COXpaHEHUs
SHEPIUHu. Hunamuka
BpallaTeIbHOTO
JIBYOKEHUS. MomenT
CHUIBL. PabGora BO
BpalaTeTbHOM

[K-21

11




Pacnpenenenue 4acoB Dopmupyembie
CaMocTosTenpHas
Jlaboparopusie | [IpakTmaeckue aGoTa KOMIIETEHLIUU
3aHATHUS 3aHATHUS P (xom)

Tewma (pa3zmen)
Mexannka Jlexmn

JBUKEHUU. MowmeHnT
WHEPLHUH MaTepualbHOM
TOYKH, Tela, TOHKOTO
OJTHOPOJIHOTO CTEpKHA,
[IOJIOTO  OJTHOPOJIHOTO
HWIAHIPA, KOJIbIIA,
MIPSIMOYTOIIEHOTO
napajuleNenuneaa.
IIpumepsl ompeneneHus
MOMEHTa WHEPINH Teja
JTUHAMHYECKUM
METOJIOM. MomeHT
AMITyJTBCa.
Kunetuueckass sHeprus
Bpalllalolierocss  Teja.
OCHOBHOE  ypaBHEHHE
TUHAMHAKHI
BpalllaTeIbHOTO
JIBYDKEHHUS. 3akoH
COXpaHEHHS  MOMEHTa
HAMITYJIbCA

Koneb6anmus.
CBo0OOHEIE,
TapMOHHYECKUE
koyiebanms. CwmenieHue,
CKOpPOCTh,  YCKOpCHHE,
epuo, (haza
KoJIcOaHMiA, 4yacTora.
3aTyxaromue
KoJIeOaHUSI. [epuox
3aTyXarIux
KoJIeOaHMiA.
AneproandecKue
KoJIeOaHUSI.
Brinyxnennsie 2 2 2 28 [K-21
koyiebanms. Pe3onHamc.
Ilonstne
aBTOKOJICOAHMIA.
I'apmoHnyeckuii
OCLUILIISITOP.
[Ipy>xuHHBIH,
(m3nueckui,
MaTeMaTHICeCKUH
MAasITHUKHU.
Kunernueckas Hu
MMOTEHLIMAIbHAS SHEPTUH
K0JIe0aTeILHOr0
JIBIDKEHUS.

Tewma (pa3zen) | Pacrnipenenenne 4acoB | CaMocTosTenpHas | Popmupyemblie |

12



«MoumnekynsipHas pu3uKa Jexwun Jlaboparopusie | [IpakTrueckue pabota KOMITCTCHITHH
Y TEPMOJIMHAMHKA 3aHATHUS 3aHATHUS (xom)
MonekynspHo-

KHHETUYECKasl  TCOpHs

HICaTbHBIX ra3oB.

3aKOHBI, OIKMCHIBAOIIME

MOBEJICHUE UACATBHBIX

raoB: 3akoH bouns-

Mapuorra, Ieii-

JIroccaxa, JlanpToHa.

YpaBHeHuUs

KnaiinepoHna, 2 2 0 44 IK-21

Menpeneena-

Knaiinepona.

IlocTosinHas

Bbonbimana. Yucio

Jlommvuara. OcHOBHOE

ypaBHEHHUE

MOJIEKYJISIPHO-

KUHETUYECKOH  TEOpPUH

UJICaTbHBIX TA30B.
SlBneHus mepeHoca:

mddysus,

TEIUTOTPOBOAHOCTb,

BHYTpEHHEE TpEHHE.

OCHOBBI

TepMOAMHAMUKHU. HUucio

CTETICHEH CBOOOIBI

MOJIEKYJIBIL. 3akoH

PpaBHOMEPHOTO 2 2 5 42 K-21

pacrpeneneHus YHepruu

II0 CTENEHAM CBOOOIBI

MOJIEKYIL. [TepBoe

Ha4ajio

TEPMOIUHAMUKH.

PaGora raza npu

M3MCHEHUH ero o0heMa.

TemnnoeMKkoCTb,

ypaBHeHue Maiiepa.
Bsizkocthb

(BHYTpEeHHEE  TpEeHue).

Junamuyeckas 51

KHHEMaTU4ecKast

BSI3KOCTb.

HrroToHOBCKHE u

HEHBIOTOHOBCKHE

JKUJIKOCTH. Cuia 2 2 5 42 MK-21

BHYTPEHHETO  TPEHMS.

Metonpl  ompeeneHus

BSI3KOCTH: a) METOJ

Crokca; 0) METOJ

Ilyazeiins. Hucno

Peitnonpaca.

JlaMuHapHbIit u

TypOYJICHTHBIN pPEKUMBI

13




Tewma (pa3zmen)
«MomnekymsipHas pu3uKa
Y TepMOJANHAMHUKA

PaCHpeI[CJICHI/IC qaCOB

Jlexmn

JlaboparopHsbie
3aHATHUS

IIpakTuueckue
3aHATHS

CamocTosTenpHas
pabota

dopmupyemblie
KOMIIETEHIINN
(xop)

TCUYCHUA )KUJKOCTH

Tema (pa3men)
OIEKTPUIECTBO U
MarHeTH3M

P ACIPCACIICHUC YaCOB

Jlexmu

JlabopatopHbie
3aHSTHS

[IpakTrueckue
3aHATHS

CamocTosITeNbHAS
pabota

dopmupyemblie
KOMITETEHIINH
(xox)

DJIIEeKTPOCTATHKA.
3aKkoH COXpaHEHUs
3NEKTPUUECKOTO 3apsana.
3akoH Kymnomna.
ONeKTpoCcTaTHYeCKOe
oJie (BCID,
HaNpPSKEHHOCTb.
[Ipunuun
CYIIEPIIO3ULIUHA
DNEeKTpUYECKUI
JUTIONb.
HaIpsHKEHHOCTH.
Teopema
ITorennman OCIL.
HanpsixeHHocTh Kak
rpaJieHT NoTeHIaa.

€ro

OCII.
TTotox

l"aycca.

44

[1K-21

[TocTostHHBIN
BIEKTPUYECKUI TOK.
Cuna ¥ IUIOTHOCTH TOKA.
Croponnue cunsl. D/IC
W HampspbkeHue. 3aKOH
Oma a1 OJHOPOJHOTO
y4JacTka HETIH.
VY nensHOE
JNIEKTPUIECKOE
CONPOTHUBJICHUE. 3aKOH
Oma B
mudhepeHnnanbHOR
¢dopme. ComnpoTusieHue
MTPOBOTHUKOB.

42

[1K-21

Pabora m mMomHOCTB
ToKa. 3akoH JDxoyns-
Jlerma. 3axon Owma st
HEOTHOPOJIHOTO yJacTKa
LeTr (000O0IIEeHHBII
3akoH Owma). 3akon Oma
Ul 3aMKHYTOH LEeInu.
[IpaBuna Kupxroda mis
Pa3BETBICHHBIX ILETeH.
Mocrt Yurcrona.
TerutoBoe JieficTBHE
TOKa

42

[K-21

Hrtoro

18

18

12

325

DK3amMeH

23
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5. OO0pa3oBaTeibHbIE TEXHOJOITMH, TMPUMEHsieMble TIPH OCBOEHHMH
AUCUMILTHHBI

Meroauka mnpenoAaBaHusl JUCLHUIUIMHBI M PEATU3ALUS KOMIIETEHTHOCTHOTO
NOAX0Ja B M3JIOKEHUH U BOCHPUATUN MaTepHUalia MPEayCMaTPUBAECT HCIOJIb30BAHUE
cienyomux (GopM TPOBEACHHS] TPYIINOBBIX, WHIUBUIYAIbHBIX, ayAUTOPHBIX
3aHATUI B COYETAHMM C BHEAYIUTOPHOW paboTOil C 1enblo (GopMUpOBaHUS U
pa3BuTHs MpPoGEecCHOHANBHBIX HaBBIKOB oOywaromuxcsi: 1. Ilemarornueckue
TEXHOJIOTHH - 3TO UTPOBBIE TEXHOJIOTUH, TUCKYCcCUU U «JlenoBbie urpe»; 2. Hayuno-
HCCIIEIOBATENIbCKUE METO/IbI B 0OYUYEHUHU: TOJITOTOBKA K YYACTHIO B KOH(PEPEHIUSX,
KOHKypcax u rpanrtax; 3.MHpopManmoHHO — KOMMYHUKAIIMOHHBIE TEXHOJIOTHH: Ha
JEKIUAX HUCHOIB3YyeTCsT MYJIbTUMEIUHOE O00OpyAOBaHME, MaTepuaid B Qopmarte
npe3eHTauui, Buaeomarepuait; 4. PasHoypoBHeBble 3aiaun U 3amganus (P33) u ap.
[lox nenoBoi UTpol MOHUMAETCSI COBMECTHAS J€ATEIbHOCTh IPYIIIBI 00y4YarOIUXCs
U TEIaroOTUYECKOro pabOTHUKA TOJI YIpaBIEHUEM IeAarormiyeckoro paboTHUKA C
eI PEIICHHs] YYEOHBIX U MPO(PECCHOHATBFHO - OPUEHTUPOBAHHBIX 3a]ad MyTEeM
UTPOBOTO MOJICTUPOBAHUS peajbHOM MpoOiaeMHo# cutyaruu. [lo3BossieT orieHuBaTh
yMEHHUE aHAIM3UPOBATh U pelaTh TUIHMYHbBIE TPO(EeCcCHOHATBHBIC 3ada4H.

Pa3HoypoBHEBBIE 337]a4M U 33/IaHKS PA3JIMYAIOT: a) PENPOTYKTUBHOIO YPOBHS,
MO3BOJISIONIME OIEHUWBATh W JIMarHOCTUPOBATh 3HAHUE (PAKTUYECKOrO MaTepuasia
(6a30BBICTIOHATUS, AJNTOPUTMBI, (AKTh) W yMEHUE NPABWIHHO HCIOIH30BAThH
CIeMAIbHBIE TEPMUHBI U TOHSTHUS, y3HaBaHUE OOBEKTOB M3Y4YEHUS B paMKax
ONpENENICHHOr0 pas3zielia JUCUUIUIMHBI, 14 0) pPEeKOHCTPYKTHUBHOTO YpPOBHS,
MO3BOJISIONIME  OIEHWBATh W JAMArHOCTUPOBaTh  YMEHHS  CHHTE3UPOBATH,
aHaIM3upoBaTh, 0000mIaTh (aKTUYECKU W  TEOPETHUYECKUH Marepuan ¢
bopMyIUpOBAaHMEM  KOHKPETHBIX  BBIBOJIOB, YCTAHOBJICHMEM  TPUUYUHHO -
CJIEICTBEHHBIX CBSI3€i; B) TBOPYECKOI'O YPOBHS, IO3BOJIAIONINE OLEHUBATh M
JTUArHOCTUPOBATh  YMEHHMs, HMHTETPUPOBATh 3HAHUSA  PA3IUYHBIX  OOJacTel,
apryMEHTHUPOBATh COOCTBEHHYIO TOUKY 3PEHHSI.

[To mucuurmuae «®duszuka» 1078 3aHATHH, MPOBOAWMBIX B HHTEPAKTUBHOMU
dopme coctaBmusier 20 % oT 00I1IeTO YKClia ayIUTOPHBIX 3aHITHIA:

dopmupyemblie
KOMIIETEHIINH

(ko)

Bun 3agarus KonnuectBo WNHurepakTuBHas
Tema 3aagaTHS
Mexanuka 4acoB dhopma

Mexanunka. JJIEeMEHTHI
kuHeMaTuku. OOImin
CIIy4ail KpUBOJMHEITHOTO
JBUKEHUSI MaTepUaIbHON
TOYKH. BUmnl
MEXaHUYECKOTO JBHKCHHS WNurepakTuBHas
ten. [louarus Tena JIEKIIHS
OTCYETa, CHCTEMEI OTCUCTA,
YHCIIa CTENneHeil CBOOOIbI.
IIpssMonuHeHOE
JIBH)KEHUE MAaTepUATbHOMN
TOYKHU. [[BUxkeHUE

JIEKIIUSA T1IK-21
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Bun 3anarusa
MexaHuka

Tema 3aagaTHS

KonnyectBo
JacoB

WNHTepakTuBHas
dhopma

dopmupyembie
KOMIICTCHIIUU

(xom)

MaTEepUAIBHON TOYKH I10

JluHaMyKa MaTepualIbHON

OKpY>XHOCTH. [1yTb.
CkopocTb. YckopeHue u
€ro COCTaBJISIIOIIUE.

ToukHu. Macca. Cuia.
3akous! HeroToHA.

[IpakTnueckas
pabora pabora

Mexanunka. DJIEMEHTHI
kuHeMaTuku. OOmumii
CJIy4ail KpUBOJHUHEITHOTO
JIBUOKEHUS MaTEPUATIbHOU
TOYKH. Buabl
MEXaHUYECKOI'O JBMIKCHHMS
ten. Ilonarus Tema
OTCYETa, CHCTEMEI OTCUYETA,
Yyciia CTENeHeH CBOOOIbI.
IIpssmonuHeitHOE
JIB)KEHUE MAaTepUATbHON
TOYKH. J[BUKEHHE
MaTepUaIbHOM TOUKH T10
OKpY>KXHOCTH. I1yTb.
CxopocTb. Y CKOpeHHE 1
€r0 COCTaBJISIOIINE.
JluHaMuKa MaTepHUalbHOU
touku. Macca. Cuia.
3akonbl HeroToHa.

o0OcyxeHue u
paz00p KOHKPETHOM
poOJIeMBlI,
AKCIIEPUMEHTAIILHOEC
ec peIICHHE B
MaJIBIX TPyTIax,
CpaBHECHHE
pe3yJIbTaToB

[1K-21

MexaHuka. DI1eMeHTBI
kuHeMaTuku. O0Init
CIIy4ail KpUBOJHUHEITHOTO

TOYKH. BUn1
MEXaHU4YECKOro JBHKEHU
tel. Iloaarnusa tena

JABHXXCHUA MaTepHaﬂLHOﬁ

s

JIaGoparopHas
paborta

OTCUETa, CUCTEMBI OTCUETA,
YHCIIa CTEneHeil CBOOOIbI.
IIpssMonuHeiHOE
JIBH)KEHUE MAaTepUATbHOMN
TOUKU. /[BUKEHNWE
MaTepUAIbHON TOYKH IO
OKpY>KHOCTH. I1yTb.
Cxopoctb. YckopeHue u
€ro COCTABJISIOLIHE.

ToukHu. Macca. Cuia.
3akonsl HeroToHA.

JlnHaMyKka MaTepHalIbHON

o0cyxaeHue u
pa3dop KOHKPETHOM
po0GJIEeMBlI,
IKCIIEPUMEHTATIbHOE
ee pelIeHne B
MaJIbIX TpYyIIax,
CpaBHEHHE

pE3yJbTaToB

WNHrepakTuBHAas

[1K-21

JIEKIIUA

3aK0OH U3MCHEHHS

KOJIMYECTBA IBHUXCHHA.

IK-21

JCKIHUA
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Bun 3anarusa
MexaHuka

Tema 3aagaTHS

KonnyectBo
JacoB

WNHTepakTuBHas
dhopma

dopmupyembie
KOMIICTCHIIUU

(xom)

3aKOH COXpaHEHUS
KOJINYECTBA JIBHKCHUS.
[Ipunosxenus B npupone u
TexHuke. Pabota, sHeprus,
MOIIIHOCTb. 3aKOH
COXPAaHEHHUs SHEPTUU.
JInHaMuKa BpalaTeabHOro
JIBUXKCHUS. MOMEHT CHJIBL.
Pabota Bo BpamarensHoM
JIBUKCHUU. MOMEHT
WHEpLUHU MaTepUaIbHOU
TOYKH, T€J1a, TOHKOTO
OJIHOPOJHOI'O CTEPKHS,
I10JIOTO OJJHOPOJIHOTO
LHWIMH]pPA, KOJIbLIA,
IIPSIMOYTOJIBHOTO
napajuieJenunesa.
[Ipumeps! onpenenenus
MOMEHTa UHEPLIUHU Tella
JUHAMUYECKUM METOJIOM.
MOMEHT uMITyIbCa.
Kunernueckas sHeprus
Bpalllaolerocs Tena.
OcHOBHOE ypaBHEHUE
JUHAMHKHU BpalaTeIbHOTO
JIBHKEHUSA. 3aKOH
COXPaHEHUsI MOMEHTA
UMITyJIbCa

IIpaxTrueckas
paborta

3aK0H U3MEHECHHS
KOJIMYECTBA JIBUKEHUSI.
3aKOH COXpaHEHUs
KOJIMYECTBA JABUKECHUSI.
[Ipunosxenus B npupone u
TexHuke. Pabota, sHeprus,
MOIIIHOCTb. 3aKOH
COXPaHEHHUs SHEPTUU.
JlnHamuKka BpamaTeabHOro
JIBUKEHUSI. MOMEHT CHUJIBL.
PaGoTa Bo BpamareapHOM
JBUKEHUH. MOMEHT
WHEPLUUU MaTepUaIbHOU
TOYKH, TN, TOHKOT'O
OJIHOPOJHOTO CTEPHKHS,
II0JIOTO OJHOPOAHOTO
HWIMH]pPA, KOJbLIA,
IIPSIMOYTOJIBHOTO
napajuiejenunesa.

obcyxaeHue u
pa30op KOHKPETHOM
po0JIEeMBlI,
IKCTIEPUMEHTAIBHOE
ee pelIeHne B
MaJIbIX TpYyIIax,
CpaBHEHHE
pE3yJbTaToB

[1K-21
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Bun 3anarusa
MexaHuka

Tema 3aagaTHS

KonnyectBo
JacoB

WNHTepakTuBHas
dhopma

dopmupyembie
KOMIICTCHIIUU

(xom)

[Ipumeps! onpenenexus
MOMEHTA UHEPLIUHU TeJla
JUHAMUYECKUM METOJIOM.
MOMEHT uMITyIIbCa.
Kunernueckas sneprus
BpAILAOLErocs Tea.
OcHOBHOE ypaBHEHHUE
JUHAMMKHU BPAILATEILHOTO
IBIDKEHUSA. 3aKOH
COXPAaHEHHsI MOMEHTA
UMIyJIbCca

JIaGoparopHas
paborta

3aK0oH U3MECHEHHS
KOJINYSCTBA JIBHUIKCHMUS.
3aKOH COXpaHEHUs
KOJIMYCCTBA JBHIKCHHS.
[Ipunoxenus B npupojae u
texHuke. Pabora, sHeprus,
MOIIIHOCTb. 3aKOH
COXpPAaHEHUS SHEPTHUH.
JlnHamuKka BpanaTeabHOro
JIBYKEHUS. MOMEHT CHIIBL.
PaGoTa Bo BpamaTeapHOM
IBIKEHUH. MOMEHT
WHEPLUUU MaTepUaIbHOU
TOYKH, T€JIa, TOHKOTO
OZHOPOJHOIO CTEPKHS,
MOJIOTO OAHOPOIHOTO
UUIMHAPA, KOJIbIA,
MPSAMOYTOJIbHOTO
napajuiejaenumnesa.
[Ipumeps! onpenenenHns
MOMEHTA UHEPILIMH Tella
JTUHAMHYECKUM METOJIOM.
MowmeHT umnyibca.
Kunernueckast sneprus
Bpallarouierocs Tena.
OCHOBHOE ypaBHEHHE
JUHAMUKH BpallaTeIbHOTIO
JIBMOKEHUA. 3aKOH
COXpaHEHHUs MOMEHTA
UMITYJIbCa

obcyxaeHue u
pa3dop KOHKPETHOM
po0GJIEeMBlI,
IKCIIEPUMEHTATIBHOE
ee pelIeHHe B
MaJIbIX TPYIIax,
CpaBHEHHE
pEe3yJIbTaToB

[K-21

du3uka u

Bun 3angarus
«MonexkynsipHas

TCPMOJUHAMUKA»

Tema 3anaTusa

KomnuectBo
JacoB

NuTepakTuBHas
dbopma

®opMupyemsle
KOMIIETCHIINH

(ko)

JICKIUS

MounekyispHo-

4

WHTepakTuBHAs

I1K-21
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Bun 3apartus
«MonexkynsipHas
buzuka u
TEPMOJAMHAMUKA)

Tema 3anaTusa

KonnyectBo
JacoB

WNHTepakTuBHas
dhopma

®opMupyemble
KOMIIETCHIIMH
(xox)

KHUHETUYECKas TEOpHUst
HJIcaIbHBIX T'a30B.
3aKOHBI, OIIMCHIBAIOIIHAE
IIOBEJICHUE HJICaIbHBIX
ra3oB: 3aKOH boiins-
Mapuorra, ['eit-
JIroccaka, JlanpToHa.
YpaBHeHust
Knaitnepona,
Menneneena-
Knaiinepona.
IlocTossHHas
boabpnmana. Uuncno
Jlommvuara. OcHOBHOE
ypaBHEHUE
MOJIEKYJISIPHO-
KMHETUYECKON TEOpUH
HJIcaIbHBIX Ta30B.

JICKIHUA

[TpakTnueckas
pabota paboTa

MonekynsapHoO-
KUHETHUYECKasi TCOPUsI
HACaJIbHBIX I'a30B.
3aKOHbI, OMUCHIBAIOIINE
IMOBEJICHUE HIealbHBIX
ra3oB: 3aKOH boiiis-
Mapuorra, I'eit-
JIroccaka, JlanpToHa.
YpaBHeHus
Knaitnepona,
Menpeneena-
Knanniepona.
IlocTtosHHas
boabmmana. Yncio
Jlommvuara. OCHOBHOE
ypaBHEHUE
MOJIEKYJIIPHO-
KMHETUYECKOW TEOPUHU
HJicalbHBIX Ta30B..
3akonsl HeroTOHA.

o0cyxJIeHuE U
paz00p KOHKPETHOM
po0IeMsl,
IKCIIEPUMEHTAIHHOE
ee peleHre B
MaJIBIX TPYIIIAX,
CpaBHEHHE
pe3yIbTaToB

[1K-21

JlaboparopHas
pabora

MounexkyisapHo-
KUHETHYECKast TEOpHUsl
HJICATBLHBIX TA30B.
3aKOHEBI, OITUCHIBAIONIHE
TOBEJICHUE UJICATBLHBIX
ra3oB: 3aKoH boiis-
Mapuorra, ['eit-
Jlroccaka, JlanpToHa.

o0cyxeHue u
pazbop KOHKPETHOM
po0JIeMbl,
IKCTIEPUMEHTAIHHOE
ee peleHre B
MAaJIBIX TPYIIIIAX,
CpaBHEHHE
pe3yabTaToB

[1K-21
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Bun 3aparus
«MonexkynsipHas
buzuka u
TEPMOJAMHAMUKA)

Tema 3anaTusa

KonnyectBo
JacoB

WNHTepakTuBHas
dhopma

®opMupyemble
KOMIIETCHIIMH

(xonm)

YpaBHeHust
Knaitnepona,
Meuneneena-
Knannepona.
IlocTtossHHAs

boabmmana. Yucio
Jlommmunra. OcHOBHOE
ypaBHEHUE
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
HACaJIbHBIX I'a30B.

JIEKIAST

SIBiienus nepexoca:
aubdysus,
TEIIONPOBOJHOCTD,
BHYTPEHHEE TPEHHE.
OcHOBBI
TepMOAMHAMUKH. Yucio
CTereHei cBOOOIbI
MOJIEKYJIbl. 3aKOH
PaBHOMEPHOTO
pacupeneneHus SHepruu
110 CTENEHSIM CBOOOIbI
Moutekyi. IlepBoe
Hayaso
TEPMOJIMHAMUKH.
PaGora raza npu
U3MEHEHHH ero oobema.
TenmoeMKOoCTb,
ypaBHeHue Maiiepa.

NHTrepakTuBHas
JEKIUS

[1K-21

[IpakTnueckas
pabora

SIBrienus nepeHoca:
mddysus,
TETUIONPOBOHOCTE,
BHYTpPEHHEE TpEHHUeE.
OCHOBEI
TepMOaUHAMUKHU. Yucio
CTEIEHER CBOOOIBI
MOJIEKYJBI. 3aKOH
PaBHOMEPHOTO
pacrpeeneHus: YJHePruu
10 CTENEHSIM CBOOOIbI
Moutekyi. IlepBoe
HaJajio
TEPMOTUHAMUKHU.
Pab6ora raza npu
M3MEHEHHUH ero o0beMa.

TenmoeMKoCTb,

o0cyxeHue u
pazbop KOHKPETHOM
po0JIeMbl,
IKCIIEPUMEHTAIHHOE
ee peleHre B
MAaJIBIX TPYIIIAX,
CpaBHEHHE
pe3yabTaToB

IK-21
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Bun 3apartus
®opMupyemble
«MonekynspHas Koanuectso WNHTepakTuBHas
Tema 3ansaTus KOMIIETCHIIMH
buzuka u 4acoB dhopma )
TEPMOJUHAMUKA»
ypaBHeHuEe Maiiepa.
SIBiieHus nepeHoca:
maddysus,
TEIIONPOBOJHOCTD,
BHYTPEHHEE TPEHHUE.
OcHoBBI
TepMOJUHAMUKU. Yucio o0cyxieHue u
cTerneHei cBoOO b pa3dop KOHKPETHOU
MOJIEKYJIBI. 3aKOH po0JIeMbl,
JlaboparopHas PaBHOMEPHOTO 4 AKCIIEPUMEHTAIILHOE K-21
pabora pacnpezeneHus JHEpruu €€ pEIlCHUE B
10 CTENEHSIM CBOOObI MaJlbIX rpymnmnax,
Mmouteky. Ilepsoe CpaBHEHHE
Hayaso pe3yJIbTaToB
TEPMOJUHAMUKHU.
Pabora raza npu
U3MEHEHUH ero oobema.
TennoeMKOoCTb,
ypaBHeHue Maiiepa.
Bun 3anstus dopmupyemsbie
KonngectBo WNHTepakTuBHAs
«DJIEKTPUIECTBO Tema 3ansTus KOMIIETEHIINH
4acoB ¢dopma
Y MarHeTU3M» (kom)
OnexTpocTaThKa. 3aKOH
COXpaHEHHUs
AIIEKTPUYECKOTO 3apsa.
3akon Kymnona.
DIEKTPOCTaTHIECKOE
nosie (OCII), ero
HaIPSHKEHHOCTD.
J— ITpuHDMn 4 WNHTepakTuBHAs MK-21
cynepno3uiuu JCII. JeKIus
ONEeKTPUYECKHUM
nunoib. IToTok
HaMpPsHKEHHOCTH.
Teopema I'aycca.
[Torennman SCII.
HanpspkeHHOCTD Kak
IpaJyeHT NMoTeHIHaa.
OnexTpocTaThKa. 3aKOH oOcyx/ieHue u
COXpaHEHHUS pa3zbop KOHKPETHOM
TMpaxTiueckas IIEKTPUYECKOTO 3apsa. . po0JIeMbl, o
paboTa pabota 3akon Kynona. AKCIEPUMEHTAITBHOE IIK-
DIEKTPOCTaTHIECKOE €€ pEIlECHUE B
nosie (OCII), ero MaJbIX rpymnmnax,
HAIPSHDKEHHOCTD. CpaBHEHHE
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Bup 3ansaTus dopmupyembie
KonuuectBo WuTepakTuBHas
«INEKTPUUYECTBO Tewma 3ansTHs KOMIIETCHITHH
4acoB dhopma
1 MarHeTU3M» (xom)
ITpuHnun pe3yJIbTaToB
cynepno3uiuu OCII.
DNEeKTpUYECKUM
nunoiik. IToTok
HaIPsSHYKEHHOCTH.
Teopema l"aycca.
[Motennuman ICIIL.
HanpsixeHHOCTD Kak
IpaJIMeHT MOTEHIMAA.
DJIEKTpOCTaTUKA. 3aKOH
COXpaHEeHUs
JNEKTPUYECKOTO 3apsiia.
3akon Kynona.
DIEKTPOCTaTHIECKOE oOcyxeHue 1
nosie (OCII), ero pa3z00p KOHKPETHOMN
HaAMPSKEHHOCTD. po0GIIEeMBlI,
JlaboparopHas ITpuHnmn 4 JKCIIEPUMEHTAIIBHOE MK-21
paboTta cynepnosuruu ICIIL. ee pelieHue B
DIIEeKTPUIECKUI MaJIBIX TPyTIax,
nqunons. [lotok CpaBHEHHUE
HaIPsHKEHHOCTH. pe3yabTaToOB
Teopema l"aycca.
[MoTentman ICII.
HanpsixkeHHOCTD Kak
IpaJIMeHT MOTEHIHANA.
PaGota u moutHOCTH
ToKa. 3aKkoH JIkoyis-
Jlenmna. 3axkoH OMma i
HEOJIHOPOJAHOTO
y4acTKa [enu
(00001IEHHBIH 3aKOH MHTenaKTHEHAS
JIEKIIUSA Owma). 3akon Oma st 4 HI;KHIM TIK-21
3aMKHYTOM LIEMH.
[TpaBuna Kupxroda nms
Pa3BETBJICHHBIX LIETIEH.
Mocrt Yurcrosna.
TenoBoe nelicTBue
TOKa
PaboTa 1 MmomHOCTH
o0cyxeHue u
ToKa. 3akoH J[oys- .
pazbop KOHKPETHOM
Jlenma. 3akon OMa Is
po0JIeMbl,
HEOJIHOPOAHOIO
[TpakTdeckas IKCIIEPUMEHTAIILHOE
ydacTKa Ienu IIK-21
pabora . €€ pEIlECHUE B
(0000IIIeHHBIH 3aKOH MAEIX TDVIIIAX
Owma). 3akon Oma nst pyinax,
. CpaBHEHUE
3aMKHYTOU ILIETIH.
pe3yNbTaToB
[TpaBuna Kupxroda mis
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Bup 3ansaTus dopmupyembie
KonmuecTro WuTepakTuBHas
«DIIEKTPUIECTBO Tewma 3ansiTus KOMIIETCHITHH
4acoB dhopma
1 MarHeTU3M» (xom)
Pa3BETBIICHHBIX LIETIEH.
Mocrt Yurcrona.
TeruoBoe nercTBue
TOKa
Pabora u momntHOCTH
ToKa. 3akoH J[xoyns-
Jlenna. 3akon Oma st
o0cyXxaeHue u
HEOJIHOPOJAHOTO .
pa30op KOHKPETHOMH
y4acTKa [enu
. po0GIIEeMBl,
JlabGopaTopHas (0b0bmeHmbIiH 5aKOH IKCIIEPUMEHTAIILHOE
Owma). 3akon Oma nst 4 IIK-21
paboTta . ee pelieHue B
3aMKHYTOM LIETIH.
MaJIBIX TPyTIax,
[TpaBuna Kupxroda ams
. CpaBHEHHUE
pa3BETBICHHBIX LICTICH. C3VIIETATOR
Mocrt Yurcrosna. pesy
TemnoBoe neiicTBue
TOKa
6. YueOHO-MeToaMUYecKoe o0ecriedyeHHe CAMOCTOSITEILHO PadoOThI
CTYJE€HTOB

CamocrosiTenbHas paboTa peajqu3yeTcss B paMKax IMporpaMMbl OCBOCHUS
JTUCIUTUIMHBI B CIEAYIOMUX (hopmax:

- paboTa ¢ KOHCIIEKTOM 3aHATUs (00pabOTKa TEKCTA);

- paboTa HaJ y4eOHBIM MaTepUaIOM YUYEOHUKA;

- MpopabOTKa TEMATUKH CAMOCTOSATEIIbHOU pabOThI;

- Hanucanue pedepara;

- nmouck uHopmaiuu B cetu «ITHTEpHET» U TUTEPATYPE;

- BBITIOJIHEHUE UHAUBUIYATbHBIX 3aJJaHUN;

- IOArOTOBKA MPE3EHTAINN;

- IOJIFOTOBKA K CAAY€e 3a4eTa;

- IOJICOTOBKA K CAa4e 3K3aMeEHa.

B pamkax ydueOHOTO Kypca MmpeaycMaTpUuBarOTCs BCTPEUYH ¢ paboTOAATEIISAMH.

CamocrosiTenbHas padoTa MPOBOAMTCS C IIEJbIO: BBISBJICHUE ONTUMAJIbHBIX
KOHCTPYKTHUBHBIX PEIICHUNA W TapamMeTpoB, ompejaesieHne Hanbosee 3(h(eKTUBHBIX
PEKUMOB OIKCIUTyaTallid, CTPATErHMH TEKYIIETO TEXHUYECKOro OOCTyKMBaHUS W
PEMOHTOB; YIJIyOJieHUs] W pPaCHIMPEHUs] TEOPETUYECKUX 3HAHMU CTYJICHTOB;
dbopMupOBaHUS YMEHUM UCIIOIB30BaTh HOPMATUBHYIO, CIIPABOYHYIO JIOKYMEHTAIIHIO,
y4eOHYIO M CIECHHUAIBHYIO JIMTEPATYPY; Pa3BUTHUS MO3HABATEIbHBIX CIIOCOOHOCTEH U
AKTUBHOCTHU 00yJaromuxcs: CaMOCTOSITEJTbHOCTH, OTBETCTBEHHOCTH,
OpraHU30BaHHOCTH; (POopMHUPOBaHUS MPOPECCUOHATBHBIX KOMIICTCHIIUN; Pa3BUTHIO
VICCIIEIOBATEIIbCKUX YMEHUM CTYJECHTOB.

@®opMbI U BUJIBI CAMOCTOSITEIBHONW pPa0OTHI CTYACHTOB: YTCHHE OCHOBHOU H
JOTIOJIHUTEIIBHOW  JIUTEpPATypbl — CaMOCTOSITEJIbHOE HW3YyYEHHE MaTephaia Io
PEKOMEHTyeMbIM JINTEPATYPHBIM HCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTajJoroM,
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CaMOCTOSITENIbHBIM TOA00pP HEOOXOAMMOW JUTEpaTypbl; padoTa CcO CJIOBapeM,
CIIPAaBOYHHUKOM; TOUCK HeoOxomumoll  uHopmanmu B cetu  MHTepHeT;
KOHCIIEKTUPOBAHWE HMCTOYHUKOB; pedepupoBaHre HCTOUYHHMKOB; COCTaBIICHUE
AHHOTAIIMKM K MPOYUTAHHBIM JUTEPATYPHBIM MCTOYHHKAM; COCTABJICHUE PELCH3UN U
OT3BIBOB Ha IMPOYUTAHHBIN MaTepHall; COCTaBlieHWE 0030pa MyOIMKalUNA 1O TEeME;
COCTaBJICHHME U  pa3pabOTKa TEPMHHOJOTUYECKOIO  CJIOBapsi;  COCTaBIICHUE
XPOHOJIOTUUECKON TaOuIlbl; cocTaBieHue Oubauorpaduu (6ubamorpaduueckoi
KapTOTEKH); TMOATOTOBKAa K pa3lW4YHBIM (QopMaM TEKyIIedW H MIPOMEKYTOUHOM
arrectalii (K TECTUPOBAHMIO, KOHTPOJBHOW paboTe, 3K3aMEHY); BBIMOJHECHHE
JOMAaITHUX KOHTPOJIBHBIX pPabOT; CaMOCTOSITENIbHOE BBIMIOJHEHUE MPAKTUYECKUX
3aJlaHuil PENpPOAYKTUBHOTO THIA (OTBETHI HA BOMPOCHI, 3a/1a4H, TECTHI; BHIMOTHEHHE
TBOPYECKHUX 3aJaHUM).

TexHOon0rus OpraHu3ali CaMoCTOSATEIbHON pab0Thl O0YYAIOIINXCS BKIFOUAET
UCIOJb30BaHUE HMH(POPMAIMOHHBIX M  MAaTE€PUAIIbHO-TEXHUYECKHX PECYPCOB
00pa30BaTENIbLHOTO YyUPEKAEHUS: OMOINOTEKY ¢ YUTAIBHBIM 3aJIOM, KOMIIbIOTEPHBIE
KJacchl € BO3MOXXHOCTbIO pa®oTel B WHTepHer; ayauropun (Kiaccel) MJst
KOHCYJIbTalIUOHHOM €S TEIbHOCTH.

[lepen BbIMOIHEHHEM OOYYAIOIIMMHUCA BHEAYAUTOPHON CaMOCTOATEIbHOU
paboThl MpenojaBaTesib MPOBOJUT KOHCYJIBTUPOBAHHUE [0 BBIIOJHEHHUIO 3aJaHMUs,
KOTOpBIA BKJIIOYACT LEdb 3a/laHus, €ro COAEpKaHMs, CPOKHU BBINOJIHEHMS,
OpUEHTHUPOBOYHBI 00BbEM pabOTHI, OCHOBHBIE TPEOOBaHUS K pe3yjbTaTaM paOoThl,
KpUTEpUU OIIEHKH. Bo Bpems BBINONHEHUS OOYYaIONUMUCS BHEAYIUTOPHOU
CaMOCTOSATENbHON pabOThI U MPU HEOOXOAUMOCTH NPENOJaBaATENb MOKET MTPOBOIUTH
WHANBUIYyaIbHBIE U TPYITIOBbIE KOHCYJIbTAIIHH.

CamocrosiTenbHass paboTa MOXKET OCYLIECTBIATHCA HWHAMBUAYAJIbHO WM
rpynmnamMu oOydaromuxcsi B 3aBUCUMOCTH OT IIeJi, 00beMa, KOHKPETHOW TeMaTHUKU
CaMOCTOSITENIbHOM pabOThl, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUN 00yUYarOIIUXCSl.

KonTpons  camocrosiTenbHOM ~ pabOThl  CTYJEHTOB  IpelycMaTpUBaET:
COOTHECEHHE CO/IECPKAHMSI KOHTPOJIS € LHEISIMU 00yUYeHHs; 00 BEKTUBHOCTh KOHTPOJIS;
BaJIMIHOCTb KOHTPOJSL (COOTBETCTBUE MPEAbIBISIEMbIX 3aJaHUA TOMY, YTO
OpeanojiaraeTcs MNpoBepUTh); auddepeHIuano  KOHTPOIbHO-U3MEPUTEIbHBIX

MaTepuasnoB.
@DopMBbI  KOHTPOJISI CaMOCTOSITETTLHOM pabOThl: MPOCMOTP U TPOBEpKa
BBITIOJTHEHUS ~ CAMOCTOSITEJIbHOM ~ paboThl  MpernojaBaTeieM;  OpraHu3aIus

CaMOTIPOBEPKH, B3aUMOTIPOBEPKH BBITIOJIHGHHOTO 3aJIaHUs B TPYIIE; OOCYKICHUE
PE3yNbTaTOB BBITOTHECHHOW PabOThI HA 3aHITHH; MPOBEACHUE MUCHMEHHOTO OIPOCa;
IIPOBEICHUE YCTHOTO OIpOCa; OpraHu3alus W TPOBEACHUE WHIANBUIYAITEHOTO
cobecenoBaHus.

Ne

u/n Bua yueOHo-MeToaAn4ecKoro odecnevyeHust

L. NunuBunyanpHbIe 3a1aHus (BApUAHTHI).

INYJ

TecToBbIe 3aaHUs.
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Bomnpocs! 111 CaMOKOHTPOIIS 3HAHUM.

=T 00

Tembl 10KIa710B (MTOArOTOBKA MPE3EHTAIUH ).

OT

TBOpueckue 3a1aHus.

7

TunoBble 3aaHus A1 TPOBEACHHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH OOYYarOIIMXCS
(TecToBble 3amaHus, MpaKTUYECKUE 3a7a4, TEMAaTUKA TOKJIAI0B U pedepaToB)

3ajanus A1 MOATOTOBKU K IPOMEKYTOYHOM aTTeCTallMK 110 JUCIUTIIIMHE
(BOIIPOCHI K 3a4€TY U BOIIPOCHI K 3K3aMEHY)

1. (I)OHI[ OLHCHOYHLIX CPEACTB JdA IPOBCACHHUSA TEKYIIECTO0 KOHTPOJA
YCIEeBaeMoOCTH, HpOMeH(yTOqHOﬁ arTeCTallim 10 uToraMm OCBOCHHMA JUCHUIIINMHDBI
Omnucanue mokazaTejeu u KpUTCPHUCB OLCHHBAHUA KOMHGTGHHHVI Ha Pa3HbIX

YPOBHSX C(HOPMUPOBAHHOCTH:
S
3
S £ ¢ £
a B 5 £ 5 | CnocoOsl 1 cpencTBa
5 g [loxa3zarenu OCTHKEHUS 3aJaHHOTO 5 E
Kon, HaumeHoBanue (f @ © @ O | OIECHUBAHUS YPOBHSI
8 o & YPOBHSI OCBOCHHUSI KOMITETEHIINH U S
KOMIIETCHIIUI g8 = 2 | chopmMHpPOBAaHHOCTU
> & S KPUTEPHU OLICHUBAHUS g s
25 83 KOMIIETEHIINN
o M =
=y
(&)
3HATh: TEXHUKY 0€30MIaCHOCTH TPH 0
=
= MPOBEICHUH IKCTIEPUMEHTOB 5
2 a4 P . ! P £ 2 Omnpoc, Tecr,
B yMeThb: aHAJU3UPOBAThH IIEPBUYHbIC 3 5
o 0 S & | podepar, pacueTHo-
5 Q Pe3ybTaThl SKCIIEPUMEHTOB 2 =
2 8 & & | rpaduueckas paboTa,
155 BJIA/1€Th: 3aBUCHMOCTSIMU MEXK]T o 2
BN = /
= eanHUIAMU cucteMbl CH(HaHOMETD 2 © dK3aMeHI3adeT
s o
aHICTPEM, METP, KWJIOMETP) SS
3HATH: OCHOBHBIE BH/IbI SKCIIEPUMEHTOB B 2
= .
5 001acTH MEXaHUKH, MOJICKYJISIPHOM O
E 4 g Ompoc, TecT,
> £ | (U3UKK U TEPMOANHAMUKH, JIEKTPUIECTBA =
= 8 1 MarHeTu3Ma 2 pdepar, pacuerso-
S~
[K-21 g2 2 © | rpaduueckas paboTa,
S & yMeThb: JieJiaTh pacueThl 110 hopMyJiam, % SK3aMeR/3aUeT
= CTPOUTH rpaduKu o
BJIaleTh: MATEMaTHYECKUM alapaToM s
2 3HATH: MOPSAAOK 0QOPMIICHHS o
5 nabopaTopHBIX padoT MOCIe MPOBEACHUS z
m
S 9KCIEPUMEHTOB E Omnpoc, TecT,
;» yMeThb: IPaMOTHO OTBEYaTh Ha BOIPOCHI o pdepart, pacueTHo-
3
= IpH 3amuTe 1ab0paTopHBIX paboT £ | rpaduueckas pabora,
3 BJIa/IeTh: HaBbIKAMH I'PaMOTHOH peuw, 2 9K3aMeH/3aueT
— =
& AHATUTHYECKUM H [IOCIIeJ0BATEIbHBIM g
MBIIICHIEM

OrneHka «HE 3a4TEHO/HEYIOBIETBOPUTEIIBHOY» CTABUTCS MPHU HEMPOXOKICHUH
IIOPOr'OBOT'O YPOBHSI.
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7.2. KoHTpO/JbHBbIE 3aJaHUSl M MAaTePUAJIbl, HEOOXOAUMbIE VISl OLEHKH
3HAHUH, YMEHU M HABBIKOB M (WJIH) ONBITA AESATEJIbHOCTH, XaPAKTEPHU3YIOUIHAX
Tanbl (POPMHUPOBAHNS KOMIIETEHIHMH B IpoLecce OCBOCHUS 00pa3oBaTebHOM

NPorpamMmblI

7.2.1. KoHTpoJibHBbIE BONPOCHI MO TeMaMm (pa3aejaM) JJisi ompoca Ha

3AHATHUAX

Tewma (pazngen)

Bonpocsl

Mexanuka. OIeMEHTBI
kuHeMatuku. OOmui cirydai
KPUBOJIMHEUHOTO  JIB)KCHUS
MAaTepHaIbHON TOYKH. Bupasl
MEXaHUYECKOTO JIBIDKCHUSA
ten. IlomsaTus Tema oTcueTa,
CHCTEMBI  OTCYETa, 4YHcla
CTerncHen CBOOOJIBI.
[IpsimonviHeliHOE ~ IBUKEHUE
MaTepUAIbHOMN TOYKH.
JIBuxeHue MaTepHUaAIbHOU
TOYKHU 10 OKpPYKHOCTH. IlyTb.
CxopocTb. YCKOpeHHE U €ro
coctapiswomue.  JmHaMuka
MarepualbHON TOuku. Macca.
Cuna. 3akonsl HeroToHa.

3aKOH W3MEHEHUs KOJIMYECTBA IBW)KCHHsA. 3aKOH COXPAaHEHUs
Kojnu4ecTBa JABWKEHUA. lIpwioxkeHus B IpuUpoae M TEXHHKE.
PaGoTta, sHeprus, MOIIHOCTb. 3aKOH COXPAHEHUS SHEPIUU.
JIMHaMuKa BpaIaTeaIbHOrO JBHKEHHUS.

MowmenTt cunbl. PaGota BO BpamatenbHOM JBHKEHUU. MOMEHT
MHEpLUUHU MAaTepUaIbHOM TOYKM, Tela, TOHKOIO OJHOPOIHOIO
CTEpIKHS, H0JI0TO OJTHOPOJHOT'O LWIKMHApA, KOJIBLIA,
IPSIMOYTOJIBHOTO NapasuieenuIea.

ITpumepsl onpeneneHuss MOMEHTAa MHEPLUUHU Tejla JUHAMUYECKUM
MeTonoM.  MomeHT  ummmysnbca.  KuHeTndeckas — dHeprus
Bpamiaromerocss  tesa. OCHOBHOE — ypaBHEHUE  JIMHAMUKHU
BpalllaTeIbHOIO  JBMKEHHUS. 3aKOH COXpPaHEHMsI MOMEHTa
UMITyJIbCa

Konebanus. CBoOoaHbBIE, TapMOHHUECKHE KoJieOanus. CMenieHue,
CKOpOCTh, YCKOpeHMEe, mepuoj, ¢a3za KojebaHuil, dacToTa.
3aryxatomue KosnebOanus. Ilepumon 3aryxarommx KoJgeOaHHil.
Anepuonuyeckue — kojeOaHWs.  BbIHyXIeHHble  KoyieOaHUS.
Pe3onanc. [TonsTne aBTOKOJICOAHUH. I"apmoHnueckunii
ocumwmnaTop.  IlpyxunHbll, ¢Qusnueckuii, MareMaTHUECKUI
MasiTHUKH.

Kunernueckas wu MNOTCHIUAJIbHAsA OHCPIrun K0JIe0aTeIILHOTO
JABWKXCHUA.

Jlepopmaruu TBepAOro Tena.
3akoH ['yka. Ynpyrue BOJIHBI.
BonnoBeie IIPOLIECCHL.
[IpononbHBIE M TONEpPEYHBIE
BOJIHBI. YPaBHEHHE ILIOCKOU
BOJIHBI. [Tonstus: daza
BOJIHBI, ()POHT BOJIHBI, JUIMHA
BOJHBIL. [10oTOK SHEprHUN BOIH

I'mpponunamuka. JlaBneHue
Jkunkocth. 3akoH Ilackams
JUIT  SKUAKOCTEM M Ta30B.

JlaBnenne Ha JHO W CTEHKH
cocyla NpU ACHCTBUU CHUIIBI
TSDKECTH.

3akoH Apxumena. VYpaBHEHHE HEpa3pbIBHOCTU. YpaBHEHHE
bepuynmu. TpybOka Iluro-Ilpanntna. BopocTpyiinelii  Hacoc.
®opmyina Toppryemn.

MonekynsapHO-KMHETHUECKAsT TEOPUS MACAIbHBIX Ia30B. 3aKOHBI,
ONKMCHIBAIOIME TIOBEJICHUE WJCaIbHBIX Ta30B: 3aKOH boils-
Mapuotra, I'eii-JIroccaka, JlanpToHa. YpaBHeHus Knainepona,
MenneneeBa-Knaitnepona. [Toctosinaas bonsiimana.

Yucno Jlommuara. OCHOBHOE  ypaBHEHHE
KMHETUYECKOW TEOPUU HI€ATbHBIX Fa30B.

MOJIEKYJISIPHO-

SBnenus TepeHoca:
mddysus,
TETUTOTIPOBOTHOCTb,
BHyTpeHHee TpeHue. OCHOBBI
TEPMOJIUHAMUKH. Yucno

[TepBoe Havano TepmoauHaMukd. PaboTa rasa mpu u3MEHEHUH €T
o0bema. TemnoemkocTh, ypaBHeHue Maiiepa.

BszkocTh (BHYTpEHHEE TpeHue). JnHamuyeckas u
KHMHEMaTH4ecKass BA3KOCTb. HBIOTOHOBCKME W HEHBIOTOHOBCKHE
xuakoctu. Cuina BHYTpEHHeEro TpeHus. Metoasl ompeseneHus
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Tewma (pazmen)

Bomnpocer

CTETICHEH CBOOOIBI
MOJIEKYJIBI. 3aKkoH
PaBHOMEPHOTO

pacrpeneneHus 3HEPruu 110
CTENEHSIM CBOOO/IbI MOJICKYI.

Ba3koctu: a) wmeron Crtokca; 0) wmerox Ilyaseina. Ywcno
Peiinonpaca. JlamuHapHBId ¥ TypOYJEHTHBIH PEXKUMBI TCUCHHS
KUJKOCTH

[IpumeneHnue nmepBOoro Hauyajga TEPMOJAMHAMHUKH K H30IPOIIECCaM.
N3oxopueiii niponecc. M300apubiii mpomecc. M3oTepmuueckuit
npouiecc. Apnuabatudeckuil mpouecc (ypaBHenue Ilyaccona).
[TonmutponHseiii nponecc. Kpyrosoit npornecc (mukir). O6paTumbie
¥ HeoOpaTUMBbIe Mpoiiecchl. Bropoe Hauano TepMoaNHAMHKH.

DHTpOIMHS, ee
CTaTUCTUYECKOE TOJIKOBAHHE
u CBA3b c
TEPMOJIMHAMUAYECKOMN
BEPOSITHOCTBIO.

Tperbe Hauamo TepMOAMHAMHUKH. TeruiOBbIE JBUTaTeNd U
X0JI0MbHbIe MaIkHBbL. [{uki KapHo u ero .Im.a. JJist uaeanbHOro
rasa.

['eomeTpuyeckas onTuka

WnTepdepennus ceeta

Judpakuus cBeTa

BzaumogeiicTBue 3/M BOJIH C BCIICCTBOM.

HOJIHPI/BB.LII/IH CBCTa

NunyktuBHOCTh KOHTYpa. CamouHaykius. B3zaumHas uHAyKIuS.

KBanToBas npupozaa | Tpanchopmaropbl. DHeprus MarHUTHOrO IMoJs. MarHurtHele

W3JTyYEHHUS CBOICTBA BEILIECTBA.

OnexkrpomMaruuTHas UHAYKUUs | OcCHOBBI Teopun MakcBemia A 3JE€KTPOMarHUTHOTO  IOJIS.

(ombiTel  @apages). 3akoH | Buxpesoe nosne. Tok cmemienus. YpaBHeHne Makcsea.

Qapanesa. Buxpesble Toku | [lepemennbiii Tok. llemum mnepeMeHHOro TOKa C aAKTHBHBIM,

(Toxu Dyko). €MKOCTHBIM W HWHIYKTUBHBIM CONpPOTHUBJIECHHUEM. Pe3oHaHC
HanpsokeHUd U TokoB. O0o0OmeHHBIH 3ak0oH Oma. MolHocTh B
LETTN IEPEMEHHOTO TOKA.

Mexanunueckue U s/m | 3akonsl HeloTOHA.

KoJe0aHusl. 3aKOH HM3MEHEHHS KOJIMYECTBA JABWKEHHUSA. 3aKOH COXPAHCHHS

KBasucranmoHapHuele  TOKH. | KOJUYecTBa JABWXKEHUsS. lIpuiioxkeHus B HpuUpoae U TEXHHKE.

Yupyrue BOJHBL | PaboTa, »SHeprus, MOIIHOCTh. 3aKOH COXPAHEHUSI DSHEPTHH.

ONEKTPOMarHuTHHIE BOJIHBI
Mexanuka. DNeMEeHTbI
KuHeMaTuku. OOmmi cimyyvaii

ﬂI/IHaMI/IKa BpamaTeJIbHOI0 JABUKCHU. MowmeHT cunbl. Pabora BO
BpamaTCJIbHOM IBVXCHUU.

MomMeHT HHEpLIUU MaTepHaHBHOﬁ TOYKH, TCJIa, TOHKOIO

KPUBOJIMHEWHOIO  JIBMKEHMS | OJHOPOJIHOTO CTEPXHSI, TOJIOTO OJHOPOJHOTO IMINH/PA, KOJbIIA,
MaTepHalbHOM TOYKU. Buibl | mpsmoyroasHoro mnapamienenunena. IIpumepsl omnpeneneHus
MEXaHWYECKOI0  JIBWJKEHHUS | MOMEHTa HWHEPLUMU Tela JUHAMUYECKUM MeToloM. MoOMeHT
ten. IloHATns Tenma orcdera, | UMITyJIbCA.

CUCTeMBl  OTCYeTa,  4YHcia

CTETIEHEN CBOOOJIBL.

[IpsmonuHeliHOE  IBUXKEHUE

MaTepHUaIbHOU TOYKH.

JIBrxenune MaTtepuanbHol | Knnetmueckast 9SHeprust  Bpamaromerocss Tenma.  OCHOBHOe
TOYKHU 0 OKPYKHOCTHU. IIyTh. | ypaBHeHHMEe JUHAMUKM  BpAIIATENIbHOTO  JBM)KEHHUS.  3aKOH
CkopocTb. YCKOpEeHHME U €ro | COXpaHEHHUS MOMEHTa MMITYJIbCa.

cocrapistone.  JluHamuka

MarepuanbHOM TOUkH. Macca.

Cuna.

Konebanusi. CBobonnele, | l'apmonnueckuii  ocumsuisatop.  [lpyXuHHBIA,  Qu3HUECcKuil,
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Tewma (pazmen)

Bomnpocer

TapMOHHYECKHE  KOJeOaHusI.
CwMmerenue, CKOpOCTB,
yCcKOpeHue, rmepuoja, (dasa
KoJIeOaHUH, 4acToTa.
3aryxaromue KoJeOaHusl.
[epuon 3aTyXarolmx
KojeOaHuil. Anepuoauyueckue
KoyeOaHus.  BBIHYXICHHBIC
KoJieOaHusl. Pe3onanc.

ITonsatre aBTOKOJICOAHUIA.

MareMaTuyeckuil MasTHUKU. KuHeTHueckas M NOTEHIMaIbHAs
SHEPruM KoJeOaTeTbHOTO JBUKCHHUSL.
Jedopmaruu TBeporo Tena.

3akoH ['yka. Ynpyrue BosiHbl. BosiHOBBIE Tiporiecchl. [IpoaosnbHbie
U TIONEPEYHBbIE BOJIHBI. YPABHEHHE IUIOCKOW BOJHBL. lloHsATHS:
¢aza BosIHbI, PPOHT BOJIHBI, IJIMHA BOJIHBL. [10TOK 3HEpruu BOIH
I'mpponunamuka. JlaBnenue >xkuakoctd. 3akoH Ilackans mns
JKUJAKOCTEeH M ras3oB. JlaBieHWe Ha JHO M CTEHKHM cocyda IpHU
JIEUCTBUM CHUJIBI TSDKECTH. 3aKOH ApXHMe/a.

VYpaBHeHue Hepa3pbIBHOCTU. YpaBHeHwe bepuymnu. TpyOka
ITuro-IIpanaris. Bogocrpylinsiii Hacoc. opmyna Toppuuesnim.

MonekynsapHO-KUHETHYECKast
TEOpUsT HUJCAIbHBIX  Ta30B.
3aKOHBI, ONUCHIBAIOLINE
MOBEJICHUE WJCaJbHBIX T'a30B:
3akoH  bounmsg-  Mapuorra,
I'eii-JIroccaka, HanbToHa.
YpaBHeHus Knaitnepona,
MenpeneeBa-Knaitnepona.
IlocrostHHAsA boapmMana.
Yucno Jlommuara.

OcHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETHUYECKONH  Teopuu
UJIeATbHBIX Ta30B.

SBnenust nepenoca: nupdysus, TEIIONPOBOAHOCTh, BHYTPEHHEE
TpEHUE.

OcHoBBI TepMOAUHAMUKH. YUCIO cTerneHel cBOOOIbI MOJIEKYJIbI.
3aKOH PaBHOMEPHOTO pACHpEeiCHUsI IHEPTrUd IO CTETCHIM
cBobOoabl Mosekyl. [lepBoe Hayano tepmoguHamuku. PaboTa rasza
IIPY M3MEHEHHH ero o0beMa. TerioeMKocTh, ypaBHeHne Maiiepa.

BsizkocTh (BHyTpeHHEE TpEHUE). JuHamuveckas u
KHHEMaTH4YeCcKast BSI3KOCTL. HBIOTOHOBCKHE W HEHBIOTOHOBCKHE
xuakoctd. Cuia BHYTPEHHEro TpeHHs. MeToasl ompeseseHus
Bs3koctu: a) Merox Crokca; 0) wmeron Ilyaszeinsa. Ywucno
PeitHonbaca. JlamMmuHapHBI ¥ TypOYJICHTHBIA PEXHMBI TCUCHHS
JKUJIKOCTH

HpI/IMeHeHI/Ie MEpBOro Havalia
TEPMOJAUHAMUKHN K
nu3orpouneccam.

N3oxopubiit  miponiecc. M3o06apubiii mporece. M3orepmuueckuit
nporecc. Anmabatudeckuit mpomecc (ypaBHenue Ilyaccona).
[Tonmurponusiil nporecc. Kpyrosoit mporecc (1iukd).

O6paTI/IMBIe u HCO6paTI/IMI>Ie IMPOLECCCHI. BTOpOC Haydalio
TEPMOANHAMHKH.
3HTpOHI/I$I, €€ CTAaTUCTHUYCCKOC TOJKOBAHHUC HU CBA3b C

TepMOHHHaMquCKOﬁ BCPOATHOCTBIO.

TpeTLe Ha4Yajlo0 TEPMOIUHAMUKHU. TenmoBsie JABUTATCIIN H
XOJIOOUJIIBHBIC MAllIMHBI. I_II/IKJ'I KapHo M €ro K.I1. 4. JJId nACaJIbHOTO
rasa.

FCOMeTpI/I‘-ICCKa}I OIITHKAa

WnTepdepennus creta

Judpaxnus ceeta

BsaumMozeiicTBre 3/M BOJIH C BEIIECTBOM

[Tonspuszanusa ceera

NunyktuBHOCTE KOHTYpa. CamonHaykuus. B3zanMHass MHIyKIus.

KBanrtoBas npupozaa | Tpanchopmaropsl.
W3ITy4EeHUS DHeprusi MarHUTHOTO TOJISI.
DONeKTpOMarHuTHasE UHIYKIMS
(ompiTel  @apages). 3akoH .
MarsuTHble CBOWCTBA BEIIECTBA.
Qapanesa. DBuxpesble TOKH
(Toxu Dyko).
OcHoBbl Teopun MakcBenna | [lepemenHblii Tok. llenum mnepeMeHHOro TOKa C AKTUBHBIM,
TUISE AJIEKTPOMArHUTHOTO | EeMKOCTHBIM M MHIYKTHUBHBIM  CONPOTHBICHHEM. Pe3oHaHC

nonst. Buxpesoe mnone. Tok

HanpsokeHUd U TokoB. O00OmeHHbI 3ak0oH Oma. MomrHocTh B
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Tewma (pazmen) Bomnpocsr
CMEIICHUSI. VYpaBHeHuUe | 1IeNU IEPEMEHHOTO TOKa.
Makcgemia. MexaHuka.
OnemeHThl KuHeMatuku. OOmmMH ciaydail KPUBOJUHEHHOTO
IBUKEHHUS ~ MaTepUalibHOM  Toukd. Buabpl MexaHHYecKoro

nBrokeHus ten. IloHsaTust Tejga oTcyeTa, CUCTEMBI OTCYETA, YHCIa
creneHerd cBoOOabl. IIpsMoMHEHOE ABMKEHUE MaTepUaIbHOMN
TOYKHU.

JB>keHrue MaTepuaqbHOM TOYKM 1O OKpYyXHOCTU. IIyTh.
Ckopoctb. VYckopeHue U ero cocraBistoniye. JIuHamuka
MarepualibHOM Touku. Macca. Cuna. 3akonsl HbroToHa.

3aKOH U3MEHEHHUS KOJINYECTBa
JBHKCHHSI. 3aKOH COXPaHCHUS
KOJIMYECTBA IBIDKEHUS.
[IpwiokeHuss B MPUPOAE U

TexHuke. Pabora, 3HEprus,
MOIIIHOCTb. 3akoH
COXpaHEHUs SHEPTHH.
JlunamMmyka ~ BpamaTeIbHOTO
JIBM)KEHUS. MOMEHT CHIIBL.
Pabora BO BpamarenbHOM

JBH>KEHUHA. MOMEHT MHEepUuH
MaTepUaIbHOM TOYKH, TeJa,

TOHKOTO OJIHOPOJHOTO
CTEpXKHS, I10JIOTO
OJTHOPOJHOIO HUJIUHAPA,
KOJIbLIa, IIPSIMOYT'OJIBHOTO
napauienenunena. I[Ipumepsr
onpeleacHus MOMEHTa

HHEPpLUU TCJIa TMHAMHWYCCKUM
MCETOJ0M.

MomeHT nmnyinbca. Kunernueckas 3HEprysi BpalarOLIErocs Tela.
OCHOBHOE ypaBHEHHE JHMHAMHUKUA BpAlATEJIbHOIO JIBH)KCHMUS.
3akoH COXpPaHCHUA MOMCHTA UMITYJIbCA

Konebanus. CBoOoaHbIE, TapMOHUUYECKUE Konebanus. CMelieHue,
CKOpOCTh, YCKOpeHHEe, Tepuoj, ¢aza KonebaHWil, dYacTorTa.
3aryxaromue konebanus. Ilepumon 3aTyxarommx KoJleOaHUM.
Anepuoguueckue  koieOaHus.  BpIHyXJeHHblE — KoOJeOaHHUS.
Pe3onanc. [TonsTne aBTOKOJICOAHMIA. I'apmonunueckunit
ocmwusitop.  [IpyKuHHBIA,  (QU3WYECKH, MaTEeMAaTHYECKUN
MasTHUKHU.

Kunetnueckass ¥ TMOTCHIMANbHAs DJHEPTUU  KOJIEOATEIBHOTO
JIBYDKEHUS.

Hedpopmanuu TBepporo Ttena. 3akoH ['yka. Ympyrue BOJHBI
Bonnosbie mpornecchl. IIpomonbHble W MoNepeuHble  BOJHBI.
VYpaBHenue 1uiockoil BosiHbl. lloHaTusa: ¢a3za BoOJHBL, (QpOHT

BOJIHBI, AJITMHA BOJIHBI. IToTok OHEPTIHUU BOJIH

I'mpponunamuka.  JlaBneHue
Jkunkocth. 3akoH Ilackams
JUIT  SKUAKOCTEM M Ta30B.

JlaBnenne Ha JHO M CTEHKH
cocyla NpU ACHUCTBUU CHUIIBI
TSDKECTH.

3akoH Apxumena. VYpaBHEHHE HEpa3phIBHOCTU. YpaBHEHHE
bepuynu. TpyOka ITuto-Ilpanaris. BonoctpyiiHsiii Hacoc.

®opmyita Toppruemn.

MonekynsapHO-KMHETHUUECKAsT TEOPUS MACAIbHBIX Ia30B. 3aKOHBI,
ONUCHIBAIOIME IIOBEJICHUE MWJICAIbHBIX Ta30B: 3aKOH boums-
Mapuotra, I'eii-JIroccaka, [lanpToHa. YpaBHeHus Knaiinepona,
MenpeneeBa-Knaiinepona. Ilocrosunas bosnbnmana.  Ywucio
Jlomvmuara. OCHOBHOE YypaBHEHHUE MOJEKYJIIPHO-KMHETHUYECKOU
TEOPHUH UJICATBHBIX ra30B.

SIBnenus nepeHoca: nudQys3us, TEMIONPOBOIHOCTb, BHYTPEHHEE
TpeHue. OCHOBBI TepMOAMHAMUKU. UMCIO cTeneHeld CcBOOOIbBI
MOJIEKYJbl. 3aKOH PABHOMEPHOIO pacCHpeleNeHHs] SHEPruH 10
CTeneHsAM cBOOOABI MousieKyn. llepBoe Haudano TepMOAMHAMUKH.
PaGora ra3a mnpm wu3MeHeHMH e€ro oObeMa. TenIoeMKOCTb,
ypaBHeHue Maiiepa.

BsizkocTh (BHYTpeHHEE
TpeHue). JluHamuueckas u
KMHEMAaTUYeCKasi  BS3KOCTb.

Mertoabl omnpenenenust BszkocTu: a) meron Ctokca; 0) MeTon
[Tyazeitng. Yucno PeitHonbaca. JlamuHapHBI U TypOyJIeHTHBIN
PCKUMBI TCUHCHHUSA KUJIKOCTHU
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Tewma (pazmen)

Bomnpocer

HrroToHoBckue

HEHBIOTOHOBCKHE KHUAKOCTH. | MI30xopHbIii mpomnecc. M3o00apubiii mporecc. M3orepmuueckmii

Cuiia BHYTPEHHETO TPEHHUS.

u | [IpumeHeHre nepBoro Hayajla TEPMOJMHAMUKH K M3O0IPOLIECCAM.

npouecc. Anuabatuyeckuil mpouecc (ypaBHeHue Ilyaccona).
[TomutponHeiii nponecc. Kpyrosoit nporecc (mukir). OOpaTumblie
¥ HeoOpaTUMEIe mpoiiecchl. Bropoe Hauano TepMoAMHAMHKH.

OHTponusi, €€ CTaTUCTMYECKOE€ TOJKOBAHME U CBSI3b C
TEPMOJIMHAMUYECKOM BEPOSITHOCTHIO. Tpetbe Hayaio
TepMoAMHAMUKH. TemIoBbIe ABUTATENHN U XOJIOAWIbHBIE MAIIUHBI.
[uxn KapHo 1 ero K.IL.J1. 1Jis uaeanbHOro rasa.

['eomeTpuyeckas ontuka

Wutepdepennms cBera
Judpakmus ceera

BsaumoneiictBue 3/M BOJH C

BCIICCTBOM

/M BOJIH C BEIIECTBOM

Ikana OLICHUBAHUA OTBE€TOB Ha BOIIPOCHI

[IIxana oneHnBaHuA

Kpurepuu onieHuBaHus

OOyuaromuiicsi TIIyOOKO W COJEP)KAaTeIbHO PAacKphIBa€T OTBET Ha

«OTan4HO» KaX/Iblil TEOpeTHYEeCKUil BONPOC, HE JOMYCTHB OINOOK. OTBET HOCUT
Pa3BEPHYTHIM ¥ MCUEPIBIBAIOIINN XapaAKTED.

OOyuaromuiics B LEJIOM pacKpblBaeT TEOPETHUYECKUE BOIPOCHI,

«Xopomo» OJIHAaKO OTBET XOTS Obl Ha OAMH W3 HUX HE HOCHUT Pa3BEpHYTOro H

HCUYCPIIBIBAOIICTO XapaKTepa.

«y,[[OBJ'IeTBOpI/ITCJ'IBHO»

OOyuaromuiicsi B IIEJIOM PACKPBIBAET TEOPETHUYECKHE BOMPOCHI U
JIOTIYCKaeT psii HETOYHOCTEH, (hparMeHTapHO PacKphIBAET COAEpKaHUE
TEOPETUYECKUX BOIPOCOB WM WX PACKPBIBACT COJEPKATEIBHO, HO
JIOTTYCKasl 3HAYUTENbHbIE HETOUHOCTH.

«HeynoBiaeTBOpUTEIBHO»

OOGydaromuiicss He 3HaeT OTBETOB Ha MOCTABJIECHHBIE TEOPETHUCCKUE
BOIIPOCHI.

7.2.2. Tembl ais a0k1aa0B (pedeparTon)

MexaHuka:

RHBO©OOo~NoO~WNE

KunemaTtnka Touku. Mojenu B MeXaHUKE

3akonbl HproTOHA

3aKOH COXpAaHEHUS UMITYJIbCa

PaGoTa, sHeprusi, MOIITHOCTD.

Kunernueckas u moTeHIUAIbHAS YHEPTUSI. 3aKOH COXPAHEHUS DHEPTUH.
3aKOH BCEMUPHOTO TSATOTEHUS

Kocmuueckue ckopoctu

MowmeHT uHepuuu.

VYpaBHEHUs TUHAMUKH BPAIIaTeIbHOTO ABUYKEHUS TBEPAOTO Tea.
0. Hedopmamus TBEpaOro TENA

1. JlaBmenue B )KHIKOCTH

12. VYpaBHenue bepHymiu u ero cieacTBUs
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13. Toctynater CTO. IIpeo6pazoBanus JlopeHniia

14. PenssTUBUCTCKHM 3aKOH CIIOKEHUS CKOPOCTEH.

15. HaTepBan Mexay COOBITUIMH.

16. 3akoH B3aMMOCBSI3M MAaCChl U YHEPTUU

MonekynspHas GuU3uKa U TEPMOJIMHAMHUKA!

1. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-KMHETUYECKOW TEOPHUH UAECATBHOTO rasa.
MonekynasipHO-KHHETHYECKOE TOJIKOBAHUE TEPMOJINHAMUYECKON TEMIIEPATYPHI.

2. Pacnpenenenne Maxkcsemna-bonbiimana

3. SIBneHus nepeHoca.

4, TepMoauHaMUYECKHI METOJ], TEPMOANHAMUYECKUE CUCTEMBI.

S. Pa6ora u temora. [lepBoe Hauaao TEPMOAMHAMUKH.

6. KpyroBbie npouecchbl

7. OHTpOIIMSL  CHCTEMBI, €€ CTaTUCTUYECKOE TOJIKOBAHHE U CBiI3b C
TEPMOJUHAMUYECKON BEPOATHOCTHIO.

8. Cuiibl ¥ MOTEHIMAIBHAS YHEPTUS MEKMOJIEKYJIIPHOTO B3aMMOICHCTBHSI.

Q. VYpasHenue u uzorepMbl Ban-Jlep-Banbsca. BHyTpeHHssI dHEpPrusi peajibHOTO
rasa.

10. ®a3a u dazossie nepexopl. PazoBbie AUarpaMmsbl. TpoitHas Touka.
11. CgoiicTBa xunkocteit. [loBepxHOCTHOE HATSIKEHUE.

12. Kpucramideckue u amopdHbIe Tena.

DIIEKTPUYECTBO U MAarHETU3M:

1. DIIEKTPOCTATHYECKOE TIOJIE K €T0 CUIIOBAsI XapaKTEPUCTHKA.

2. DKBUIMOTEHIMATbHBIE IOBEPXHOCTHU

3. Turbl qUANEKTPUKOB U X nossipusanus. [lonspuzosanHocTs. HanpskeHHOCTD
MIOJISI B TURJIEKTPHUKE.

4, VYcnoBus Ha rpaHULE ABYX AUAJIEKTPUKOB

5. CropoHHUE CUJIBL. DIEKTPOABUKYIAS CWiia U HanpsbkeHue. ConmpoTUBIEHUE
IPOBOJHUKOB.

6. [TpaBuna Kupxroda.

7. MarsauTHoe 1oJjie U €ro XapakTepUCTHKH.

8. [{upKysiiust BEKTOpa MHAYKIIMM MarHUTHOI'O T10JISI B BAKyyMe.

9. MarsuTHsI€ 1OJISI COJIEHOH1a U TOPOUAA.

10. Pabota mo mepemenieHuio MPOBOJHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJI€.
11. MarauTHoe noJie B BeriecTBe. MarHUTHbIE MOMEHTBI aTOMOB.
12. Buanl MarHeTHUKOB.

13. 3axon Papanes. CaMOUHIYKITHSI.

14. DHeprust MAarHUTHOTO MOJIS.

15. Vpasuenus MakcBesuia jis 3J€KTPOMAarHUTHOTO TOJIA.

16. BonHoBBIE ypaBHEHUS.

17. MexaHu4ecKue U JIEKTPOMAarHUTHBIC KOJIeOaHMsI.

18. KBasucranmoHapHbIC TOKHU.

19.  VYmpyrue BOJHBI

20.  DneKTpOMAarHUTHBIE BOJHBI.
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21. T'eomerpuyeckas ONTHKA.

22. UurtepdepeHius cBera.

23. Jludpakuus cBera.

24. BzamMojeiCTBHE JICKTPOMArHUTHBIX BOJIH C BEIIECTBOM.
25. Tlomsipu3zanus cBera.

26. KBanTOBasi mpUpOaan3ITydCHUS.

27. Teopus atoma Bojgopoaa o bopy.

28. DjeMeHTbl KBaHTOBOW MEXaHUKH.

29. DrnemeHTbl (U3NKHU aTOMOB U MOJIEKYIL.

30. DnemeHTH KBAHTOBOM CTATUCTHKHU M (PU3UKU TBEPIIOTO TENa.
31. DnemeHTH! GUBUKH ATOMHOTO SIpA.

32. DnemeHTHI GUKKH SIEMEHTAPHBIX YACTHII.

33. Owusuyeckas KapTHHA MHUpA.

Ikajaa oneHuBaHUA

[IIxana oneHnBaHuA

Kputepun orieHuBaHus

OOyuaromuiics TayOOKO U COAEPHKATEIBHO PACKPBIBAET TEMY

«OTInYHO» NOKJIaga, He JomycTuB oOmHOOK. OTBET HOCUT pa3BepHYTHI W
HCUEPIBIBAKOIINN XapaKTep.

OOyyaromuiics B LIEJIOM PacKpbIBaeT TeMY JAOKJIaAa, OJHAKO OTBET

«Xopomo» XOTs ObI HAa OJIMH W3 HUX HE HOCUT PA3BEPHYTOr'O0 M HCUCPITBIBAIOIICTO

XapaKkTepa.

«y,Z[OBJ'IeTBOpI/ITCJ'IBHO»

OOyuaromuiics B 11€JI0M PacKpbIBaeT TEMY JIOKJIaa U JOMYCKaeT psij
HETOYHOCTEH, (PparMEHTapHO PACKPBIBAET COJAEPKAHHE TEOPETHUECKUX
BOIIPOCOB WM HX PAacCKpbIBAET COJEP)KATENbHO, HO JIOIyCKas
3HAYUTEJIbHbIE HETOUHOCTH.

«HGYI[OBJ'ICTBOpI/ITeHBHO»

OOyuaronuiics He Bi1ajieeT BIOpaHHOM TeMoi

7.2.3. O1ieHOYHbIE CPEACTBA OCTATOYHBIX 3HAHMII (TECT)

Tect
Mexanuka

1. Yto npuHuMaeTcH 3a efuHUNy ckopoctu B CU?

A) 1 xm/u
b) 1m/c

B) lcm/c
) 1 xm/c

2. B kakux eqgMHuIaX u3mMepsiercss ummyiabc B CU?

A)1H

b) 1 xr

B) 1 xkr/m*c
)1 dx

3. MaTepuajbHasi TOYKA — ITO...
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A). ..TeJ0, KOTOPOE YCIOBHO MIPUHUMAETCS 32 HEMOABUKHOE

b). ...Teno, KoTopoe ABUKETCS C IOCTOSSHHON CKOPOCTHIO

B). .Teno, pazmepamu KOTOPOro MOKHO IpeHeOpeUb B TAHHBIX YCIOBUSIX

). ...Teno, HaxodIIeeCs B MPEeIax BUTUMOCTH

4.Cpeau nepeync/JeHHbIX HUKe (PU3NYECKUX BeJIUYHH, KAKas 0JJHA BeJIMYMHA
cKajsipHas?

A) .nmepeMeleHue

B) . ckopocThb

B) . nyth

I'). yckopenue

5. B TpyOKe, U3 KOTOPO#l 0TKA4YaH BO31AYX, HA OJHOW M TOM e BbICOTE HAXOAATCH
ApOOUHKA, MPoOKa U NTHYbe Nepo. Kakoe 3 3TUX TeJ1 M03:Ke BCeX TOCTUTHET
JAHA TPYOKM NPHU UX CBOOOTHOM NMAJEHUH C OJHOI BBICOTHI.

A).1pobuHKa

b) .mpoOka

B) .ntrube nepo

I') .Bce Tpu Tena JOCTUTHYT JIHA TPYOKH OJHOBPEMEHHO

6.Uto siBiIsieTCSl TPaeKTOPHEH IBUKEHHUS MOJIEKYJIbI BO3ayXxa?

A) .mpsimast

b) .nyra okpyxHOCTH

B).nyra mapa6oJisl

I') .nomanas nuHUSA

7. Kak 10J/I2KHO IBUTaThCH TeJI0, YTOObI MPOMIEHHbIN MYyTh ObLI PABEH MOAYJII0
nepeMerieHus?

A).no npsiMmoit

b) 2.mo okpyxxHOCTH

B) .o npsiMoii, He U3MEHsIsI HalTPaBJICHUS] IBUKEHUS

') . mo KpuBOIi TMHUH

8. Typucr npomuies no ropusoHTagabHOMY 10J110 400 M CTPOro Ha ceBep, 3aTEM
eme 300 M Ha

BocTOK. Haliure npoiieHHbIN TYPUCTOM IIYTh.

A). 300 m

b) .400 m

B) . 500 m

I').700 m

9 ABTOMOOWIB e1eT €O CKOPOCTHIO 60 KM/4, a aBTOOYC — €O ckopocThIO 20 M/cC.
CpaBHUTE CKOPOCTH ITHUX TeJl.

A). y aBTOOYyCa CKOPOCTH OOJIbIIIE

b). y aBToMOOUIIs1 CKOPOCTH OOJIbIIIE

B). ux ckopocTu paBHbI

[').cpeny OTBETOB HET MPABUIBLHOTO

10. Yro npuauMaercs 3a exmHuny ckopoctu B CU?

A) 1 km/g

33



b) 1m/c

B) 1cm/c

I 1 xm/c

11. B kakux eqMHUIAX U3Mepsiercsi umnyasc B CU?
A)1H

b) 1 xr

B) 1 xr/m*c

)1 JIx

12. MaTepuajbHasi TOYKA — ITO...

A). ..TeJ0, KOTOPOE YCIOBHO MPUHUMAETCS 32 HEMOABUKHOE
B). ...Teno, KOTOpO€E IBUKETCS ¢ MOCTOSHHON CKOPOCTBEO

B). .Teno, pasmepamu KOTOPOro MOKHO IpeHeOpeUb B JAHHBIX YCIOBUSAX
I'). ...Teno, HaxonsIIeecs B MPEeIax BUTUMOCTH

13.Cpeau nepevyucaeHHbIX HUKE (PU3HYECKNX BEJIUUMH, KAKAs 0JJHA BeJIMYMHA
CKaJsipHas?

A) .nmepemeliieHue

b) . ckopocTh

B) . myTh

I'). yckopenue

14. B TpyOke, U3 KOTOPOM 0TKAYaH BO31YyX, HA OAHOI U TOM ’Ke BbICOTE
HAXOIATCHA APOOMHKA, NPo0Ka M NTHYbe nepo. Kakoe U3 3TUX TeJl 1M03kKe BCeX
AOCTUTHET JHA TPYOKHU NPH UX CBOOOIHOM NAJCHUHU C OTHOH BHICOTHI.
A).n1pobuHKa

b) .nmpoOka

B) .ntuune nepo

I') .Bce Tpu Tena JOCTUTHYT JHA TPYOKH OJHOBPEMEHHO

15 .Yto siBAsieTCsl TPACKTOPHEH IBUKEHUS MOJIEKYJIbI BO3ayXxa?

A) .mpsimast

b) .ayra okpyxHOCTH

B).nyra mapabomsi

I') .nomanas nuaUs

16. Kak 10/15kHO IBUTaThCH TeJI0, YTOOBI MPOHIEHHBbI MYTh ObLT PABEH MOYJII0
nepeMereHus?

A).no npsiMmoit

b) 2.mo okpyxxHOCTH

B) .o npsamoii, He U3MEeHsIsl HapaBJICHUS! IBUXKEHUS

') . mo KpuBOI TMHUM

17. Typuct npoures mo ropusoHTajbHoMy mouar0 400 m crporo Ha ceBep, 3aTeM
eme 300 M Ha

BOCTOK. Haliiure npoiiieHHbIH TYPUCTOM NYTh.
A). 300 m

b) .400 m
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B) . 500 m

I .700 m

18 ABTOMOOMIB e1eT €O CKOPOCTHIO 60 KM/4, a aBTO0YC — €0 cKOpocThIO 20 M/c.
CpaBHHTE CKOPOCTH ITHX TeJl.

A). y aBTOOYyCa CKOPOCTh OOJIbIIIE

b). y aBToMOOMIs1 CKOPOCTH OOJIbIIIE

B). ux ckopocTu paBHbI

I').cpenu OTBETOB HET NPABUIBHOTO

19. Uro npuaumaercs 3a exmauny ckopoctu B CU?
A) 1 km/g

b) 1m/c

B) lem/c

') 1 xm/c

20. B kakux equHuIAaX n3mMepsercsd ummyabc B CU?

A)1H

b) 1 kr

B) 1 xr/m*c

N1 dx

21. MarepuaJjibHasi TOYKA — ITO...

A). ..T€n0, KOTOPOE YCIOBHO NPUHUMAETCS 33 HEMOABHKHOE

b). ...Teno, KOTOpoe ABUKETCS C OCTOSHHON CKOPOCTHIO

B). .Teno, pazmepaMu KOTOPOTO MOXKHO IIPEHEOPEUb B JaHHBIX YCIOBUAX
I'). ...Teno, HaxonsIIeecs B MPeaeIax BUIUMOCTH

22.Cpenu nepeuymcJIeHHbIX HUKe PU3NYECKUX BEJIUYUH, KAKAas 0/JHA BeJIUYHUHA
cKajsipHas?

A) .nepeMelieHne

b) . ckopocTh

B) . nyth

I'). yckopeHnue

23. B TpyOKe, U3 KOTOPOii 0TKA4YaH BO31YX, HA OJTHOI U TOH Ke BHICOTE
HAXOIATCA IPOOMHKA, MPo0Ka U NTHYbe nmepo. Kakoe U3 3TUX Tes mo3xke Bcex
JOCTUTHET IHA TPYOKHU MPH UX CBOOOHOM NAIEHUHU C OTHOH BHICOTHI.
A).n1poOuHKa

b) .nmpoOka

B) .ntuune nepo

I') .Bce Tpu Tena JOCTUTHYT JIHA TPYOKH OJJHOBPEMEHHO

24.Y10 siBJsIeTCA TPAeKTOPHEH ABUKEHUS MOJIEKYJIbI BO3ayxa?

A) .npsimas

b) .ayra okpy»HOCTH

B).nyra mapabosi

I') .nomanas nuaus
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25. Kak 10JI2KHO IBUTaThCH TeJI0, YTOObI NMPOiiIeHHbIH NYTh ObLI PABEH MOAYJII0
nepemMerieHusi?

A).1mio psMoit

b) 2.1mo0 okpyxxHOCTH

B) .o npsmoii, He U3MEHsIsl HalPABJICHUS! IBHXKCHHUSI

') . o KpUBOI JTUHUM

26. Typucr npouieJ 1o ropusoHTagabHOMY 10J110 400 M CTpOro Ha ceBep, 3aTeM
emre 300 m Ha

BOCTOK. Halure npoiiieHHbIH TYPHUCTOM NYTh.

A). 300 m

b) .400 m

B). 500 m

I').700 m

27 ABTOMOOWJIBb €/1eT €O CKOPOCTHI0 60 KM/4, a aBT00yC — €O CKOpOCThIO 20 M/c.
CpaBHHTE CKOPOCTH 3THX TeJl.

A). y aBTOOyCa CKOPOCTh OO0JIbIIIE

b). y aBToMOOMIS CKOPOCTH OOJIbIIIE

B). ux ckopoctu paBHBI

[').cpenu OTBETOB HET MPABUIHLHOTO

28.TypucT npouieJs mo ropu3oHTaabHOMY 10Ji10 400 M cTpOro Ha cesep, 3aTeM
eme 300 m Ha

BOCTOK. Haliiure npoiiieHHbIH TYPUCTOM NYTh.

A). 300 m

b) .400 m

B). 500 m

I').700 m

29 ABTOMOOMJIBb e/1eT €O CKOPOCTHI0 60 KM/4, a aBTO0YyC — €O CKOpOCTHIO 20 M/c.
CpaBHHTE CKOPOCTH 3THX TeJl.

A). y aBTOOyCa CKOPOCTH O0JIbIIE

b). y aBToMOOMIS CKOPOCTH OOJIBIIIE

B). ux ckopocTtu paBHbI

I').cpeny OTBETOB HET MPABUIBLHOTO

30. Yro npuHuMaeTcH 3a exmHuIy ckopoctu B CU?

A) 1 km/u

b) 1m/c

B) lem/c

') 1 xm/c

Kirou

1[2]3]a[s5]6[7[8]9f10]11[12]13]14[15]16[17[ 18] 19 20
B| 0|0 0/ 0|lr|a/06|/060|a|r|o0|r|r|ja|r|B|r|a
21 |22 23|24 2526|2728 |29 30

r| 0|B a|r OB | T
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MouJuekyjasipHas (pM3nKa 1 TepMOJINHAMUKA

1. Enununa TEPMOAMHAMMHYECKOM TeMIIEPaTyphbl B cn
a) rpanycel Llenscus  6) KensBunsl  B) Jkoynu r) rpaaycel @apeHreiita

2. Yemy paBHO 3HAYeHHE MOCTOSIHHON BosbiMana?

a) 1,83*10% /K 6) 1,38%10° x/kr 8)8,31*10% Jix/kr
r) 1,38*10% Jix/kr

3. Boipa3ure 50 rpaaycos Heabcust B KeabBunax
a) 50 K 0) -50 K B) 323 K r)-223 K

4. Y Kkakoro wu3 ra3oB (BOIOPOA, YIJIePOld, Aa30T, KHCJOPOA) CpeAHss
KBaJpaTHYHASA CKOpPOCThH ABHUKEHUSA MOJIEKY.JI HauboabIIAs?
a) BOAOPOJ 0) yriepon C) a30T 1) KUCIIOPOJI

5. Ilpu kakoil TeMmeparype [I0JKHO NPEKPATUTHCH [BHKEHHE MOJIEKYJ?
a) 0 rpamycoB Ilenscus 06) -100 rpamycoB Ilenbcus

B) 0 K r)— 100 K

6. Kakasi U3 KOHCTAHT 1aeT 3HAYeHHEe KOHLIEHTPALMH MOJIEKYJI H1eAJTbHOI0 ra3a
npu HOPMAJIbHBIX ycJaoBusix?
a) mocTosiHHas boiblimMaHa 0) mocrosHHas Jlommwunara
B) IIOCTOSIHHAsE ABOTaJpO I') MOJISIpHAs Ta30Basi MOCTOSIHHAS

7. Haiigure HeBepHYIO popmy.ry:

a) n=p/(KT) b) T=p/(kn) c)E=3kT/2 d)v=pVI/(RT) e)Bce BepHbIC

8. Kak u3MeHHTCSl 1aBJIeHHE MI€AJTbHOT0 ra3a Npu yBeJIUYeHUH TeMIlepaTypbl
rasa

B 3 pa3a?
a) yBeIMYHTCS B 3 pasa  6) yBemmumtcs B \ 3 pasa B) HE U3MEHUTCS
I') YMEHBIIIUTCSA B 3 pa3a

9. Kak u3MeHMTCSl [aBJieHMEe HI€AJbHOI0 ra3a NpH YBeJHMYEHUM CpeaHei

KBa/IpATUYHOM CKOPOCTH MOJIEKY.JI B 2 pa3a?
a) yBEeIMYUTCS B 2 pasza 0) yMeHbIIUTCS B 2 pasa B) HE U3MEHUTCS
r) YBEIIMUUTCSA B 4 pasa

10. HaiinuTe naBJjieHHe U€eaJIbHOTO ra3a npu temmneparype 23 rpagyca LHeabcus
u KoHuenTpamun 210% v

a)63,50la  6)38231la B) 828 I1a r) 4986 I1a

11. Enununa TEPMOIUHAMMUYECKOMN TeMIepaTypbl B cn
a) rpaaycel Llenbcust  6) KenbBunbsl  B) xoynu r) rpaaycel apenreiita

12. Yemy paBHO 3HaYeHHe NOCTOAHHON boabumana?

a) 1,83*10% /K 6) 1,38%10™° Ix/kr 8)8,31*10% Jix/kr
r) 1,38%10% Jx/kr

13. Boipa3ure 50 rpajaycosB Heabcust B KeabBunax
a) 50 K 0) -50 K B) 323 K r)-223 K
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14. Y kakoro wu3 ra3oB (BOAOpPOA, YIJIepoOA, Aa30T, KHCJIOPOA) CpeaHssi

KBaJIpaTUYHaA CKOPOCTh JABHUKEHUS MOJIEKYJI HanOo bIIAsSA?
a) BOAOPOJ 0) yriepon C) a30T 1) KUCIIOPO]T

15. Ilpu kakoii Temmeparype [I0JKHO NPEKPATHUTHCH JABHKEHHE MOJIEKYJ?
a) 0 rpagycoB Ilenbcus 06) -100 rpanycoB Ilenbcus
B) 0 K r)— 100 K

16. Kakasi U3 KOHCTAHT JaeT 3HAYEeHHE KOHLUEHTPAIMU MOJIEKYJ HIeAJIbHOI0
rasa npu HOPMAJIbHBIX yciaoBusix?
a) TocTossHHas bosbpliMaHa 0) mocrosHHas Jlommmuara
B) MOCTOSIHHAsI ABOTaipo I') MOJIIpHAsI Ta30Bas MOCTOSIHHAS

17. Haiinute HeBepHYI0 popmyJy:

a) n=p/(KT) b) T=p/(kn) c)E=3kT/2 d)v=pVI/(RT) e¢)Bce BepHbIC

18. Kak u3ameHuTCS JaBjieHHE UI€ATbHOI0 ra3a NpyM yBeJUYeHNH TeMIlepPaTypbl
rasa

B 3 pa3a?
a) yBenuuyuTcs B 3 paza  0) yBeJIMUUTCA B V3 pasa B) HE M3MEHUTCS
I') YMEHBIIUTCSA B 3 pa3a

19. Kak m3MeHHMTCH [aBJIeHHE HAEAJTbHOI0 ra3a INPHU YBeJUYEHHH CpeaHel

KBaJIpAaTUYHOM CKOPOCTH MOJIEKY.JI B 2 pa3a?
a) yBEIMUYUTCS B 2 pasza 0) yMeHbIIUTCS B 2 pasa B) HE U3MEHUTCS
r) YBEJIIMYUTCSA B 4 pasa

20. HajiguTe 1aBjeHre U1ealbHOIO0 ra3a npu remmneparype 23 rpaayca eabcus
U KOHLEHTPaLHH 2%10% m°

a)63,51la  6)382,31la B) 828 Ila r) 4986 Ila

21. Enununa TEPMOAMHAMMYECKOM TeMIepPaTypbl B CHu
a) rpaaycel Llenbcust  6) KenbBunbsr  B) [xoynu r) rpaaycel Dapenreiita

22. Yemy paBHO 3HAYeHHE MOCTOSTHHOM boabumana?

a) 1,83*10% /K 6) 1,38*10% IIi/kr 8)8,31%10™° Ix/kr
r) 1,38*%10% Jix/kr

23. Boipasure 50 rpaaycon Heabcust B KeabBunax
a) S0 K 0) -50 K B) 323 K r)-223 K

24. Y kakoro wu3 ra3oB (BOIOpPOA, YIJIEepold, a30T, KHCJIOPOX) CpeIHsis
KBaJpaTHYHAsA CKOpPOCThH ABHKCHUSA MOJIEKY.JI HauOoabIIas?
a) BOAOPO. 0) yriepon C) a30T 1) KUCIIOPOJT

25. Ilpu kakoii Temmeparype AOJKHO NPEKPATHUTHCH ABHKEHHE MOJEKYJ?
a) 0 rpagycoB Ilenbcus 06) -100 rpamycoB Ilenbcus
B) 0 K r)— 100 K

26. Kakasi U3 KOHCTAHT /1aeT 3HAYEHHE KOHUEHTPAUUM MOJIEKYJ HAeAJIbHOI0
rasa npu HOPMAJIbHBIX ycjaoBusix?
a) T1ocTosHHas bosbliMaHa 0) mocrosiHHas Jlommmuara
B) OCTOsIHHAst ABOTraipo I') MOJIIpHAsI Ta30Bas MOCTOSIHHAS

27. HaliguTe HeBepHYIO (hopmy.Iy:
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1)

2)

a) n=p/(KT) b) T=p/(kn) c)E=3kT/2 d)v=pVI/(RT) e)Bce BepHbIC

28. Kak n3MeHHUTCH JaBJ/IeHHE HIeAJTLHOI0 ra3a Nnpu yBeJHYeHUH TeMIepaTypbl
rasa

B 3 pasza?
a) yBenmuuTcs B 3 pasa  0) yBenmumtest B \ 3 pasa B) HE M3MEHUTCS
I') yMEHBIIUTCSA B 3 pasa

29. Kak M3MEHUTCH [JaBJIeHHE HIAEAJbHOI0 ra3a NpU YBeJIWYEHUM CpeaHeil

KBaJpaTUYHOI CKOpPOCTH MOJIEKYJI B 2 paza?
a) yBEeIU4YuTCS B 2 pasza 0) ymMeHbIIUTCS B 2 pa3a B) HE U3MEHUTCS
r) YBEIIUUUTCS B 4 paza

30. Haiinure AaBjieHUe HAEAIBLHOIO ra3a npu remmneparype 23 rpaayca Leabcus
U KOHLEHTpaLHMH 2%10% m°

a)63,50la  6)382,31la B) 828 I1a r) 4986 Ila
Kirou
1[2]3[4]5[6[7[8]9]10]11[12]13[14[15[16[17[18[19] 20

B|0|0|r|o/o|rja/o6|/o6|a|r|o|r|r|iajr|B|r|a

JIeKTPHUYECTBO M MATHETH3M:
Kaxkumu HocHTeISIMU 3J1. 32PsiIa CO3AAETCH JICKTPUYECKUIN TOK B MeTAJLIaX?
A. DJeKTpOHaMHU U TIOJIOKUTEILHBIMU HOHAMM.
b. I1o0XKUTENTBHBIMHA ¥ OTPULIATECIIBHBIMU NOHAMHU.
B. DnexrpoHaMu u IbIpKaMH.
I'. ITonoXXUTEeIbHBIMU HOHAMH, OTPUIIATEIIbHBIMA HOHAMU U JICKTPOHAMM.
KakuMu HocHMTeIsIMH 3J1. 3apsijia CO31aeTCsl YJIeKTPUUYECKMd TOK B pacTBOpax
WIH PaCIIaBax 3JIeKTPOJIUTOB?
A. DJIeKTpoOHaMHU U TIOJIOKUTEILHBIMU HOHAMM.
b. TlonoxuTeapHbIMU U OTPUIIATEILHBIMUA HOHAMH.
B. TlonoxuTensHbIMA HOHAMH, OTPUIIATEILHBIMU HOHAMH U DJICKTPOHAMU.
I'. Tonbko 35eKTpOHAMH.

3) 3apsaa 500 HK.1 B HEeKOTOPOii TOUKE YJIEKTPHYECKOT0 MOJIsi HMeeT

NMOTEHUHAIBbHYIO JHEPTHI0 W=5°104I[>K. Onpenenure noreHuuas noJs (B) B
3TOH TOYKeE

A) 10
B) 1
B) 1000
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T) 100

4) Kak M3MEHHUTCH €MKOCTh KOHJAEHCATOPA NPH yYMEHbIIEHWH €ro 3apsiaa B 2
pa3a?

A) ymeHbIIUTCS B 2 pasa

b) yBenuuutcs B 2 paza

B) He uzmenurcs

I') yBennuurcs B 4 pasa

5) HanpsizkeHne MesKIy ABYMSI TOUKAMM, JeKANIAMHA HA OTHON CHJI0BOW JTUHUH
OTHOPOHOI'0 3JIEKTPUUYECKOro moJis paBHo 2 kB, a paccrossnue 10 cm. Kakosa
HANPAKEHHOCTH 3TOro noJis (kB/m)?

A) 30

B) 20

B) 10

T) 40

6) Kak H3MECHATCH KHHECTHYECCKAA M INOTCHHHAJIbHAA JHCPIrUM INOJOKHUTEJIHbHO

3apfl)l€eHHOl7[ YacTHulbl, €CJIX OHA IIOJ HeﬁCTBHeM CHIJI MOJIA MMEPEXoauT U3 TOYKH
¢ 00JbIIUM MOTCHIHAJIOM B TOYKY ¢ MCHbBIIIUM HOTeHIII/IaJIOM?

A) ymeHbIIaTcs

B) yBenuuarcs

B) kuHeTnueckas — yMEHbIINUTCS, TOTEHIIMAIbHAS — YBEIUUHUTCS
I') kKuHeTMYEeCKast — yBEJIMUUTCS, IOTEHIUAJIbHAS — YMEHBIIHUTCS

7) EnuHuiia usmMmepeHus 3apsjaa:
A) Bart

b) BonbT

B)Kynon

I")Bonbt/™m

8) DuekTpocTaTncTHYECKOE MOJIE 00PA30BAHO:
A)IToaBMXHBIMU 3apsiIlaMU

b)HenonsuxHbiMu 3apsaamMu
B)ITonoxurensHbpIMU 3apsgaMu

I OTpunarensHbIMU 3apsiaaMu

9) Hanps:KeHHOCTD dJIEKTpHYecKoro moJjisi msmepsiercst B: 1) H/Ku; 2) B/m; 3) B;
4) x/Kas 5) Ax/m.

A)ylu?2
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B)3u4d
B) tonbko 1
IN3us

10) Kakas w3 mnpuBeleHHBIX HuKe (opMyJ SIBJISETCS BbIPA:KEHHEM [IJIsl
MOTEHIHAIA HEKOTOPOH TOYKH 3JIEKTPUYECKOI0 MOJIsl, CO3AAaHHOI0 TOYeYHbIM
3apsSiIOM B IHJIEKTPHKE ¢ JM3JIeKTPUYEeCKOi IPOHUIIAeMOCThIO €7

A) ¢o1- 02 =Alg
b) AU = Eqd

B) o = W/q

I') ¢ = q/(4meper)

11) KakumMu HocuTesiMH 3J1. 3apsiia Cco3JaeTcsl JJIeKTPUYECKHUl TOK B
MeTajiax?
A. DIEKTpOHAMH U TIOJIOKUTEIbHBIMU MOHAMM.
b. TlonoXUTENbHBIMU U OTPUIIATEIbHBIMUA HOHAMH.
B. DnextpoHaMu u IbIpKaMH.
I'. TTosoXUTENPHBIMUA HOHAMH, OTPULIATEIIbHBIMA HOHAMU U DJIEKTPOHAMH.
12) Kakumu HoOcHTeNsIMH 3JI. 3apsiia CO34AeTCH JJICKTPUYECKHH TOK B
pacTBOpPax WIN PacljiaBax 3JeKTPOJUTOB?
A. DIIEKTpOHAMU U MOJIOKUTEIbHBIMU HOHAMU.
b. TlonoxuTeapHBIMU U OTPUIIATEILHBIMUA HOHAMH.
B. TlonoxuTensHBIMA HOHAMH, OTPUIIATEILHBIMU HOHAMH U DJICKTPOHAMU.
I'. TosnbKO 3IEKTpOHAMU.

13) 3apsaa 500 aKu B HeKOTOPOI TOYKE JJIEKTPUYECKOIO MOJIsl UMeeT
MOTEHIHAJIbHYI0 YJHEPTHI0 W=5¢10"Tx. Onpepeaure norenuuas nojs (B) B
3TOM TOYKe
A) 10
b) 1
B) 1000
I') 100

14) Kak u3MeHUTCS eMKOCTh KOHJAEHCATOPAa NMPH YMEHbIIEHUU €ro 3apsija B 2
pa3a?

A) ymeHbIIUATCS B 2 pasa

b) yBenuuurcs B 2 pasa

B) He uzmenurcs
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I') yBenuuutcs B 4 pasa

15) HanpsizkeHue MeXay ABYMSI TOYKAMH, JeKalIMMH Ha OXHOW CHJIOBO¥i
JIMHUM OJHOPOTHOTIO JIEKTPUYECKOro moJjsi paBHo 2 kB, a paccrosinue 10 cm.
KakoBa HanpsizkeHHOCTH 3TOr0 noJis (kB/m)?

A) 30

B) 20

B) 10

I') 40

16) Kak u3MeHSITCA KMHEeTHYeCKasi M MOTEeHINAJIbHASI JHEPTHH T0JIOKUTEIbHO
3apsKEHHO YaCTHLbI, €CJIM OHA MO JAeCTBHEM CHJI NOJIA MEPEeXOIUT U3 TOUYKH
¢ 00JIbIINM MOTEHIIHAJIOM B TOUKY C MEHbIINM NMOTEHIHATIOM?

A) ymeHbIaTCs

B) yBenunuarcs

B) xuHeTHueckast — yMEHbIIMTCS, MOTCHIIMAJIbHAS — YBEJIUUMUTCS

I') kuHeTHUeCKass — yBETUYUTCS, MOTEHIIUAJIbHAS — YMEHBIITUTCS

17) Exununa uzmMepeHus 3apsiaa:
A) Bart

b) BonbT

B)Kynon

INBonbt/™m

18) JiekTpocraTucTHYECKOE 10JIe 00PA30BAHO:
A)IToaBMXHBIMU 3apsilaMU

b)HenonsuxHbiMu 3apsaamMu
B)ITonoxutensHbIMU 3apsigaMu
I')OtpunarensHbIMU 3apsaamMu

19) HanpsiskeHHOCTh JIeKTpH4ecKkoro moJjisi u3mepsiercs B: 1) H/Ka; 2) B/m; 3)
B; 4) Ix/Ku; 5) Ax/m.

A)lu?2

B)3u4

B) tonbko 1

IN3us

20) Kakass u3 mnpuBeJdeHHbIX HU:Ke (OPMY.J SIBJSIETCSI BBIpPaKeHHEM LIS
MOTEHIMAJIA HEKOTOPO TOYKH IJIEKTPHUYECKOI0 IO0JIA, CO3AAHHOI0 TOYEYHBIM
3apsiIOM B THJIEKTPHKE € IM3JIeKTPUYECKOl MPOHUI[AeMOCThIO €7
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A) ¢1- 02=Alq
b) AU = Eqd
B) o = W/q
I') ¢ = q/(4meger)
21. KakuMu HOCHUTEJISIMHM 3J1. 3apsijia co31aeTcsl JJIeKTPUUYEeCKHil TOK B MeTajljiax?
A. DIIEKTpOHAMU U TMOJIOKUTEIHHBIMU HOHAMU.
b. TlonoxuTeapHBIMU U OTPUIIATEILHBIMIA HOHAMH.
B. DnextponaMu 1 IbIpKaMH.
I'. TlomoXuTEeILHBIMUA HOHAMHM, OTPUIIATEIILHBIMA HOHAMH M DJICKTPOHAMH.
22 KakuMu HOCHTEJISIMH 3J1. 3apsiia c037aeTcsl YJIeKTPUYECKHIl TOK B pacTBopax
WIH PacIIaBax 3JIeKTPOJIUTOB?
A. DIEKTpOHAMH U TOJIOKUTEIbHBIMU MOHAMM.
b. TlonoxkuTeapHBIMU U OTPUIIATEILHBIMUA HOHAMH.
B. TlonoxuTensHBIMA HOHAMH, OTPUIIATEILHBIMA HOHAMH U DJICKTPOHAMHU.
I'. TosibKO 3IIEKTpOHAMU.

23 3apsa 500 1K1 B HEKOTOPO# TOYKe JIEKTPUIECKOT0 MOl UMeeT
NMOTEHUHAIBbHYI0 JHEPTHI0 W=5°104Ilm. Onpeneaure norennuas nojs (B) B
ITOM TOUYKeE

A) 10
B) 1

B) 1000
T) 100

24) Kak u3MeHHMTCSH €eMKOCTh KOHJEHCATOPa NPH YMEHbIIEHHH €ro 3apsiaa B 2
pa3a?

A) ymeHbIIUTCS B 2 pasa

b) yBenuuurcs B 2 paza

B) He uzmenurcs

I') ygenuuurcs B 4 paza

25) Hanpszkenue MeXIy ABYMSI TOYKAMH, JIEKAIIMMH HA OJHOH CHJIOBOI
JIMHUM OJHOPOAHOIO JIEKTPUYECKOro mojasi pasHo 2 kB, a paccrosinue 10 cm.
KakoBa HanpsizxeHHOCTH 3TOr0 noJis (kB/m)?

A) 30
B) 20
B) 10
T) 40
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26) Kak M3MeHSITCSI KHHeTHYeCKAasi U MOTEeHIHAJIbHAS YHEPTUH TMOJIOKUTETHLHO
3apsisKeHHO# YacTHIbI, €CJIM OHA MO AeliCTBHEM CHJI MOJIS MEePeXOIUT U3 TOYKHU
¢ 00JIbIIMM MOTEHIHAJIOM B TOUYKY ¢ MEHBIIIUM MOTEHIIUATOM ?

A) ymMeHbIIaTcs

B) yBenuuarcs

B) kuHeTHYeCcKas — yMEHBIINUTCS, TOTCHITHAIbHAS — YBEITMIATCS

') kuHEeTHYECKas — YBEIUYUTCSI, MOTCHIIMATbHAS — YMECHBIIIUTCS

27) Exuanna usmMepeHnsi 3apsjaa:
A) Bart

b) BonbT

B)Kynon

INBonbst/™M

28) JaekTpocTaTHCTHYECKOE T10JIe 00PA30BaHO:
A)IloaBHKHBIMU 3apsiiaMU

b)HenoasmxHbIMU 3apsaaMu
B)ITonoxurensHbIMU 3apsigaMu
I')OtpunarensHbIMU 3apsaamMu

29) HanpsizkeHHOCTD 3JIeKTpuYeckoro moJisi usmepsiercst B: 1) H/Kur; 2) B/m; 3)
B; 4) Ix/Ku; 5) Tx/m.

A)lu?

B)3u4

B) tonbko 1

IN3us

30) Kakasi u3 mnpuBedeHHBbIX HU:Ke (OPMYJ SIBJSIETCSI BBIPa’KeHHEM IS
MOTEHIIMAJIA HEKOTOPOIl TOUKH IJIEKTPUYECKOTr0 MOJIsl, CO3IAHHOI0 TOYEYHBIM
3apsi/ioM B THIJIEKTPUKE € THIJIEKTPUIECKOI MPOHUIIAEMOCTBIO €7

A) ¢1- 9= Alg
b) AU = Eqd

B) o = W/q

I') @ = q/(4meger)

Kirou
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% BepHBIX pelieHul (0OTBETOB) [Txana oueHUBaHUS
85 - 100 OTIIUYHO
70 - 84 XOPOIIIO
50- 69 YIIOBIIETBOPUTEIHHO
0-49 HEYOBJIETBOPUTEILHO

TunoBbie TeMbl pedepaToB

CBsi3b (PU3UKH C IPYTUMU HAYKaMU

Bce o uenoseueckom Ouomnose

XapakTepucTUKa OCHOBHBIX HICTOYHUKOB CBETa

CymHocTs BHemHero gotorddexra

Ocob6eHHOCTH UHTEPPEPEHIINH CBETA

MarnuThl: cieniupuka uxX B3aUMOJICHCTBUS C IPYTUMU IIPEIMETaMuU
Y CTporCTBO MUKPOCKOTIA

HBIOTOH 1 ero OTKPBITHS B PU3HKE

CKOpOCTb CBETa: METOIBI OTIPEACTICHUSI.

0. Pesepdopa u ero onbITHI.

11. Teopus ynpyrocrtu.

12. MeToapl OTyYEHHUS TTOTYTTPOBOTHUKOBBIX TUTACTHH.

13.  Jle¥icTBUE MOJAPU3ANMOHHBIX TPUOOPOB.

14.  TloTeps TEIIOBOM U SJIEKTPUUECKON YPHEPTHUU BO BPEMsI aBTOIIEPEBO30K.
15. PacnpocTtpanenue paanoakTUBHBIX BOJH.

16. bamnucTudeckass MeXKOHTUHEHTAIbHAS PaKeTa.

17.  TlpuHIun AeHCTBUS PaMOAKTUBHBIX JBUTATEIICH.

18. IIposiBieHue 3aKOHOB CHJIBI TPEHHSI B TIOBCETHEBHOM KU3HH YEJIOBEKA.
19. MakcBet u ero JIeKTpOMarHuTHasi TEOPHSI.

20. CymHOCTb M 3HaYEHUE TEPMOOOPAOOTKH.

21. XapakTepucCTHKa TOPCHOHHBIX MOJIEH 1 TEXHOJIOTHIA.

22.  CnocoObl yMsTYEHUS BOJIBI.

23. DJEKTpOMAarHWTHBIC BOJHBI U DJIEKTPOMATHUTHOE H3Ty4YCHHE.

24. IlpuHuun JedCTBUSA aKKyMYJISTOPOB.

25. IllapoBasi MOJTHUS — YHUKAJIBHOE IPUPOJHOE SIBJICHUE.

26. DKCIepuMEHTaIbHOE UCCIIEOBAHUE IICKTPOMATrHUTHOW WH Y KITHH.
27. OyHKIHOHUPOBAHUE DIICKTPOCTAHITUH.

28. IIpeobpa3oBaHuii SHEPTHUI.

29. MHcnonb3oBaHHE dIEKTPOIHEPTHH.

30. SnepHas sHepreTHka.

31. JleiicTBHE ONTHYECKUX IIPHUOOPOB.

32. Ot BOASHBIX KOJIEC J0 TypOUH.

33. 3nauenue sxcniepumeHToB Hukonsl Tecnbl.

HOooo~NoOTRkwWNE
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34. ComnHlle KaK UCTOYHUK SHEPTHUU.

35.  YapTpa3ByK U BO3MOKHOCTHU €r0 IPUMEHEHUSI.

36. IlIpencraBieHue KapTUHBI MUPA C TOYKH 3PCHUS (PUBHUKH.

37. SIBneHue paayru ¢ TOUYKU 3pCHUS (DU3UKH.

38. DHeprus BOJHBIX HCTOYHUKOB.

39. Bwujabl HCTOYHUKOB UCKYCCTBEHHOT'O OCBEIICHUSI.

40. H3ydeHue QPU3MKHU C MOMOIIBIO KOMITBIOTEPHBIX TEXHOJIOTHH.

Ixkajga oneHuBaHUA

IIIxana oreHnBaHUA

Kpurepuu onennBanus

OOyuatommiicss TIIyOOKO H  COJEpXKATEIbHO pPACKPBIBAET TEMY

«OTaM4HO» CaMOCTOSITENIbHONH paldoThl, HE JOMyCTUB OIMOOK. OTBET HOCUT
Pa3BEPHYTHIM M MCUEPIBIBAIOIINN XapaAKTED.
OOyuaromuiics B LEJIOM PpacKpbIBaeT TEMY CaMOCTOSTEIbHOMN
«Xopomo» paboThl, OAHAKO OTBET XOTA Obl HAa OAMH M3 HUX HE HOCUT

PAa3BCPHYTOI'0 U UCUCPIIBIBAOIICTO XAPAKTCPA.

«Y 1OBIETBOPUTEIILHO»

OO0yuaromuiics B I1€JIOM PaCKPBIBAET TEMY CAMOCTOSITEILHOM pabOThI
U JIONyCKAaeT psijJ HETOYHOCTEH, (parMeHTapHO pPAaCKPbIBACT
COJIEp’)KaHUE TEOPETHUECKUX BOMPOCOB WM WX  PaCKPBIBACT
COJICPKATENIBHO, HO JIOMYCKasi 3HAYMTEIIbHbIE HETOYHOCTH.

«HeynoBieTBOpUTEILHO»

OOyuvaromuiics He BiajneeT BBIOPAHHOM TEMOM CaMOCTOSTEIbHOU
paboThl

Mexanuka

CoNoaRrwdE

7.2.4. UnauBuaya bHbIE 3aIaHUS:

[ToHsiTHE COCTOSTHUS B KJIACCHYECKON MEXAHUKE. Y PaBHCHUS JIBUKCHHUS.
JlnHaMuka MaTepruagIbHOU TOUKHU.

3aKOHBI COXpaHEHUS

KunemaTuka v TUHaAMUKA TBEPAOTO Tela

Tarorenue. D1€MEHTbI TEOPUM TOJIS.

MexaHuKa KUIKOCTEH.

OCHOBBI PEISITUBUCTCKON MEXaHUKHU

Mexannueckue KoiaecOaHusl.

VYrpyrue BOJIHBI.

MOJ’ICKyanHaH dbu3uKa U TepMOJIMHAMUKA

1. MonekynsipHO-KHUHETHUUECKas Teopus razoB. CTaTucTuueckas Qpusnka.
2. DneMeHThl HEpaBHOBECHON TEPMOANHAMHUKHU.

3. [lepBoe HavamO TEPMOAMHAMUKHY.

4, BTopoe u TpeThe Hauano TepMOJUHAMUKH.

d. PeanbHbIe ra3el v )KUIKOCTH.

6. TBepable Tena.

DJIEKTPUYECTBO U MAarHETU3M

1. DNEeKTPOCTaTHKA B BAKYYME U BELIECTBE

2. [TocTostHHBIN TOK

3. MarauToctaTuka B BaKyyMe U BEIIECTBE
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4. DNeKTpOMarHUTHAsI UHTYKIIHS

S. VpaBHenuss MakcBemia sl 3JIEKTPOMAarHUTHOTO TOJISI W MPUHIIUI
OTHOCUTEIBHOCTH B JIEKTPOJUHAMUKE

6. BoJstHOBBIE ypaBHEHUS

7. NneanbHbli TapMOHUYECKUN OCHMILIIATOP. | apMOHMYECKHN OCUMIUIATOP C

norepsMu. Beinyxaennsie konebanus. Cioxenue konedanuit. buenus.

8.  llemu mepeMeHHOTO TOKa.

9.  VYpaBHeHHE U XapaKTEPUCTUKU BOJH. DJICKTPOMArHUTHBIE BOJIHBI B BaKyyMe.
WuTepdepenius BomH. CTOSYNE BOJTHBIL.

OnTuka. KBanToBas nmpupoa U3nydeHus.

AToMHas U sinepHas pu3nKa

1. 3aKOHBI TEOMETPUIECKON ONTUKU. DOpMyna TOHKON JTUH3HI.
2. WuTepdepenuss cBera OT ABYX HUCTOYHUKOB. HWHTepdepeHuuss BTOHKHUX
IJICHKAaX.

3. Hudpakuus cBera. [udpakius @penens. Hudpakuus Dpaynrodepa.
HudpakunoHHas pelieTka Kak CleKTpaIbHbIN TprOop.

ITornomenue cBera. 3akoH byrepa. Jlucnepcus ceera.

[Tonapuzanus ceeta. 3akoH Maitoca. J[BoiHOE JTydenpesioMIICHUE.

TemnoBoe uznyuenue. Dpdext Komnrona. @otorddexr.

Atom bopa. [Toctynatel 6opa.CriekTpsl.

CooTHolieHue HeonpeaeneHHocTen. Y papaenus lpenunrepa.

ATOM BOJOpOJAa B KBAaHTOBOM MexaHuke. KBaHTOBbIE umciia.PeHTreHOBCKue
CIIEKTPBHI.

10. KsantoBwie ctatuctuku boze- Ditnmeitna u @epmu-/lupaka. 3oHHasS TeOpHUs
TBEPABIX TEJL.

11. Dwueprusi cBsi3M AaTOMHOro sApa. SaepHele peakuuu. PaaumoakTuBHOE
U3JIyYCHHUE.

12. CoBpemeHHas puznyeckas KapTHHA MUpA.

©CoN R

[Ikajaa oneHuBaHUA

IIIxana oneHnBaHUA Kpurepuu oniennBanus
OOyuvatomuiics TayOOKO U COAEPXKATEIBHO PACKPBIBAET TEMY
«OTINIHO» JOKJIaga, He JomycTuB oOmHOOK. OTBET HOCUT pa3BepHYTHIM W

HCUEPIBIBAIOIINN XapaKTep.

OOyyaromuiics B LIEJIOM pacKpbIBaeT TeMY JOKJaja, OJAHAKO OTBET
«Xoporio» XO0Ts OBl HAa OJIMH W3 HUX HE HOCUT Pa3BEPHYTOI'0 U HCUEPIIBIBAIOIIETO
Xapakrepa.

OOyuaromuiics B 11€JI0M PacKpbIBAeT TEMY JIOKJIaa U JIOMYCKaeT psij
HETOYHOCTEH, (PparMEeHTapHO PACKPBIBAET COJAEPKAHHE TEOPETHUECKUX
BOIIPOCOB WJM HX PACKpbIBAET COJEP)KATENbHO, HO JIOIMyCKas
3HAYUTEJIbHbIE HETOUHOCTH.

«y,Z[OBJ'ICTBOpI/ITCJ'IBHO»

«HeynoBneTBOpUTEIBLHON OOyuaronuiicss He BlIaJieeT BHIOpaHHOM TeMoi

7.2.5 Tembl 17151 caMOCTOSATEILHOM Pa0OTHI CTYJIEHTOB
TeMbl /LISl CAMOCTOATEIbHOM PA0OTHI:
1. JndpakironHas peneTka Kak ClieKTpaibHbIi mpudop.
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3akoHn byrepa. Jlucnepcus cBera.

3akoH Maitoca. J[BOiTHOE JIy4enpeaoMIICHUE.
Oddextr KomnroHa.

.Ypasuenus lIpenunrepa

ok~ whn

IxaJjia oneHUBaHUA

[IIxana oneHuBaHUsI Kputepuu onenuBanust

OOyuaromuiics TIJIyOOKO U COJEpXKAaTelIbHO PACKPBIBAET TEMY
«OTaM4HO» CaMOCTOSITENIbHONH paldoThl, HE JIOMycTUB OIMOOK. OTBET HOCUT
Pa3BEPHYTHIM U UCUEPIBIBAIOLINN XapaAKTED.

OOyuaromuiicss B LEJIOM PAcKphIBaeT TEMY CaMOCTOSTEIbHOMN
«Xopouio» paboThl, OAHAKO OTBET XOTA Obl HAa OAMH M3 HUX HE HOCUT
Pa3BEpHYTOT0 M UCUYEPIIBIBAIOLIETO XapaKTepa.

OOyyaromuiics B 1I€JIOM PacKpbIBA€T TEMY CaMOCTOSITENIbHON pabOThI
U JIONMyCKaeT psii HETOYHOCTEH arMEeHTapHO PAaCKpbIBACT
«Y T1OBIIETBOPUTETIHHOY 4 > dp P packp

COJiep’)KaHUE TEOPETHUYECKUX BOMPOCOB WM HUX PaCKpBIBAET

COACPIKATCIIbHO, HO JOIMYyCKad 3HAYUTCIIbHBIC HCTOYHOCTH.

OOyuvaromuiics He BiajneeT BbIOPAaHHONW TEMON CaMOCTOSITEIbHOM
«HeynoBiaeTBOPUTEILHO»
paboThl

7.2.6. HWuauBuayajbHble 3aJaHUsl [JI1  BBINOJHEHHS PaCYeTHO-
rpaguyeckoi padoTbl, KypcoBoii padoTsl (IIPOEeKTAa).

Metoauueckie ykKazaHHWs MO BBIIOJHEHHIO pacdyeTHO-TpapuuecKux padot
IPEICTABICHbl B METOJWYECKUX YKa3aHUSX, SBISIOMIMECS NPHIOKEHUEM JaHHOU
paboueit TporpaMmel.

3amanust 715 pacueTHO-TpaduyecKor paboThl

1. JIBa TOYEUHBIX 3apsia, HaXOAsCh B Macj€ HAa pacCTOSsHUU Il pyr ot
IpyTa, B3aUMOAECHUCTBYIOT C HEKOTOpOoW cwiiod. Ha kakoMm pacctositHum 2, HYKHO
MOMECTUTh OTU 3apsiibl, YTOObI TMOJYYUTh Ty K€ CHUIy B3aUMOJCHCTBUS?
CnoporpammMupoBath rpaduK 3aBUCUMOCTH CHJIbl F  B3aUMOJEUCTBUS MEXIY
TOYEYHBIMHU 3aPAIaMU OT PACCTOSIHUA I

2. JIBa TOYEUHBIX 3apsjaa, HaXOAsChb B Macj€ Ha pacCTOSHWU Il npyr ot
Jpyra, B3aMOJCHCTBYIOT C HEKOTOpoW cuioil. Ha kakoM paccTossHUU 2, HY>KHO
MOMECTUTh OTU 3aPSAAbl, YTOOBI TOJYYUTh Ty K€ CHIY B3aUMOJICHCTBUS?
CnporpamMmmupoBaTh rpaduK 3aBUCUMOCTH CHJIBI F  B3aWMOJEHCTBHS MEXKIY
TOYEYHBIMH 3apsAIaMU OT PACCTOSIHUA I.

3. CnoporpammupoBath  Tpaduku  3aBucumoct  sHeprum  Won
3JIEKTPOCTATHYECKOTO B3aUMOJAEHCTBUS JBYX TOUEUHBIX 3apsSOB OT DPACCTOSHUS
mexay Humu 2 =7 =10cM . 3apsael BBomATCA ¢ KiaBMaryphl. [ paduku
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IMOCTPOUTDH AJId OAHOMMCHHBIX 3apAJ0B U pa3HOMMCHHEIX 3apsa0B.

4, JIBa miapuka OJMHAKOBBIX pajdyca M Macchl (BOAMUTCS C KJIABUATYPHI)
MOJIBEIICHbl Ha HUTAX OJUWHAKOBOM MiuHBI | = 20 cM Tak, 4YTO HX MOBEPXHOCTU
conpukacatorcs. [locne cooOmenus mapukam 3apsiga q0 (BBogurcs ¢ kinaBuaTyphl B
MKKJT) OTTOJIKHYJUCH JIpYT OT JIpyra ¥ pa3oluidch Ha yroia 2o. CporpaMMHUpOBaTh
OTKJIOHEHHE 3apsIJIOB.

S. Haiitu muioTHOCTH p MaTepuana IMIApUKOB 3a1ayM, €CIM U3BECTHO, YTO
P MOTPY>KEHUH 3TUX IAPUKOB B KEPOCHH YroOJI PACXO0KICHUS HUTEH CTAJl paBHBIM
20k = 54°. CriporpaMMUpOBaTh OTKIIOHEHUE 3apsi0B.

6. JIBa 3apsiKEHHBIX IIapUKa OJMHAKOBBIX PaJidyca MU MacChl MOJBEUICHBI
HAa HUTSAX OJMHAKOBOM JUIMHBI W OIYUIEHBl B JKUJIKUN IUAJEKTPUK, IJIOTHOCTD
KOTOPOr0 paBHA p M AUAJIEKTPUYECKAs MPOHUIIAEMOCTh paBHa €. KakoBa noimkHa
ObITh TIOTHOCTH, PO Marepuana IMAPUKOB, YTOOBI YIJIbI PACXOXKJECHUS HUTEU B
BO3/lyX€ M B JUAJIEKTPUKE ObUIM OJUHAKOBBIMU? CHporpamMMupoBaTh OTKIOHEHHE
3apsiioB.

7. JlaeTcsi BepTUKalbHas 3apspDKeHHass OECKOHEYHash IUIOCKOCTh  C
MMOBEPXHOCTHOM TJIOTHOCTHIO 3apsifia 6 = 40 MkKi/M2 1 OJHOMMEHHO 3apsKEHHBIN
mapuk ¢ maccoi m = 1 r u 3apangom q = 1 HKi. Kakoil yron o ¢ ImiocKoCTbrO
o0Opa3yeT HUTh, Ha KOTOPOW BUCHUT mapuk? CiporpaMMHpOBaTh OTKJIOHEHHE 3apsija.

8. CMmonenupoBaTb Ha  OJHOM  rpauKe  KpPHUBbIE  3aBHCHUMOCTH
HaAMPsHKEHHOCTH E 3eKTprUieckoro mosisi OT paccTosiHus r B uHTepBaiie 1 <r <5 cMm
yepe3 Kkl 1 cM, ecu mojie 00pa3oBaHo: a) ToueuHbIM 3apsiioM q = 33,3 uKu; 06)
OECKOHEYHO IJTMHHOM 3aps>KEHHON HUTHIO C JIMHEWHOMW IUIOTHOCTHIO 3apsiaa Tt = 1,67
MKKJ1/M, B) GECKOHEYHO MPOTSKEHHOM TUIOCKOCTHIO C MOBEPXHOCTHOM TMIOTHOCTHIO
3apsiia 6 = 25 MxKi/m2.

Q. Mennsbiii map paguycom R = 0,5 cm nomemen B macio. [ImoTHOCTB
Macna p = 0,8+103 kr/m3. Halitu 3apsia q mapa, eciu B OTHOPOJAHOM DJIEKTPUUYECKOM
MoJIE IIap OKa3ajcs B3BELICHHBIM B Maciie. DJIEKTPUUYECKOE TMOJie HAMpaBIECHO
BEPTUKAJILHO BBEpX U ero HampsskeHHocth E = 3,6 MB/m. CmopnenupoBathb
IBIKEHUE IlIapa Ha IJJaBaHWE, BCIUIBIBAHUE WM TOTPYKEHHE, B 3aBHUCHUMOCTU OT
paanycoM R, MJIOTHOCTH Macia p U Hanps>KeHHOCTH E.

10. Menansiii map paguycom R = 0,5 cm momemen B macio. [ImoTHOCTB
Macna p = 0,8103 xr/m3. Haittu 3apsn q mapa, eciii B OJTHOPOTHOM JICKTPUUECKOM
MoJI€ IIap OKa3aJiCsl B3BEIICHHBIM B Macliie. OJIEKTPUYECKOE MOJie HaIMpaBJICHO
BEPTUKAILHO BBEpX W ero HampsikeHHocth E = 3,6 MB/m. Cmonenuposathb
JBIKCHHUE IlIapa Ha IUUIaBaHHWE, BCIUIBIBAHUE W TOTPY>KEHUE, B 3aBUCUMOCTU OT
paguycoMm R, MIOTHOCTH Maciia p 1 HanpsKEHHOCTH E.

11. B mIOCKOM ropU30HTAJILHO PACHOJIOKEHHOM KOHIEHCATOPE 3apsKEHHAS
Karnenbka PTYTH HAXOAUTCA B PABHOBECUM IIPU HAIPSIYKEHHOCTH JJIEKTPUYECKOTO
nongs E = 60 kB/m. 3apsan xanm q = 2,4-10-9 Kun. Haittu paanyc R xarmm.
CmonenupoBaTh JBHKEHHUE KalleJIbKM BHYTPH KOHJIEHCATOpPa, B 3aBUCUMOCTH OT
paguycoM R u nanpspkenHoctu E (BBOASTCS ¢ KjIaBUATyphl).

12. Illapuk maccoit m = 40 Mr, UMeOMUNA MOJOKUTENbHBIN 3apsia q = 1
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HKn, aBuxkercs co ckopocthto v = 10 cm/c. Ha kakoe paccTosiHHME T MOXKET
NPUOM3UTBCS IIAPUK K TOJOKUTEIbHOMY ToueuHoMmy 3apsay q0 = 1,33 uKn?
CMoenpoBaTh JBUKEHUE.

13. Jlo KaKoro paccTOSHHS I MOTYT COJM3HUTHCS J1Ba 3JIEKTPOHA, €CIIM OHU
N 6
ABIDKYTCS HaBCTpeuy JpYr JAPYry € OTHOCHUTENbHOW ckopocThio vO = 10° wm/c?
CMoenpoBaTh JBHKEHHUE.

14.  Jlo xakoro paccTosiHUSI I MOTYT COJMM3UTHCA JBa 3JIEKTPOHA, €CIU OHU
N 6
IBUKYTCSL HAaBCTpEdy IPYr APYry € OTHOCUTEIbHOM ckopocthio vO = 10° m/c?
CMoenpoBaTh JBHKEHHUE.

15. TIlporon (sapo aroMa BOJOPOJA) JABHMIKETCS CO CKOPOCTHIO V =
7,7-10° m/c. Ha kakoe HamMeHbIIEE PACCTOSHHE I MOXET HPHOIM3HTHCA IPOTOH K
AJIpy aToMa aToOMHUHUS? 3aps]l aapa aToMa allfoMUHUS = Ze, T1ie Z — TOPSIKOBbIN
HOMEp aToma B Tabiuiie MeHzeneeBa U € — 3aps]l IPOTOHA, PABHBIM MO MOIYJIIIO
3apsy JIeKTpoHa. Maccy mpoToHa CUMTaTh paBHOM Macce atoMa Bojopoaa. [Ipoton
U SIpO aToMa afOMHHHS CUMTATh TOUYCHYHBIMU 3apsigamMu. BiusHUEM 3JIeKTpOHHOU
000JI0YKH aToMa aTIOMUHUA ITpeHeOpeyub. CMOIeIMpOBaTh TBUKEHUE.

16. TIlpm OGomOapaupoBKe HEMOABMKHOTO SApa HATPHUS (-4acTHICH cuia
OTTAJIKMBaHUSI MEXAy HUMHU JocTturia 3HadeHus F = 140 H. Ha xakoe HaumMeHbllee
paccTostHMe r OpUOIM3WIACh o-yacTHla K sApy aroMa Hatpus?  Kakyro
CKOPOCTb V UMena a-yactuua? BiusHueM 3JIeKTpOHHOH O0O0OJOYKH aToMa HaTpus
npeHeopeyb. CMOJENUPOBATH JBUKEHUE.

17. IHap pamuycom R =1 cm, umerommii 3apsig q = 40 aKn, momemieH B
macJo. [Toctpouts rpaduk 3aBucumoctu U = f (L) ams Todex mosist, pacroiosKeHHbBIX
OT MOBEPXHOCTH I1apa Ha paccTosiHusx L, paBubix 1,2,3,4u 5 cMm.

18. IInockuit KOHIEHCATOP MOKHO MPUMEHUTH B KAYECTBE UyBCTBUTEIbHBIX
MHKPOBECOB. B  IJIOCKOM TOPU30HTAJIBHO  PACHOJIOKEHHOM  KOHJEHCATOPE,
paccTosiHie MEXay IuiacTuHamu koToporo d = 3,84 MM, HaxOAWTCS 3apsKCHHAs
gactuna ¢ 3apsaoMm q = 1,44-10-9 Kn. [{ng Toro 4toObl YacTHIla HaXOJWJIach B
pPaBHOBECHUH, MEXAY IJIaCTUHAMHU KOHAEHCATOpa HYKHO ObUIO MPHJIOKHUTH Pa3HOCTh
noreHuuasnoB U = 40 B. Haittu Mmaccy m wactuupl. CMOIEIMpOBaTh JBHKECHUE.

19. B miIockoM ropu30HTaIBHO PACIIONIOKEHHOM KOHACHCATOPE, PACCTOSTHHE
MEXAy MacTuHaMu kotoporo d = 1 cMm, HaXOAUTCS 3apsHKEHHAs Karelbka MacCco m
= 51011 r. B oOTCyTCTBHE »3JEKTPUYECKOTO TMOJISI KamejabKa BCJEACTBUE
COITPOTUBIIEHUS BO3[lyXa NAaJaeT C HEKOTOPOM IOCTOSHHOM CKOpOCThrO. Ecim kK
IJACTUHAM KOHJIEHCaTopa MNpuiiokeHa pasHocTh mnoreHuuaitoB U = 600 B, Tto
Kanejabka majgaer BABoe MeiieHHee. Haittu 3apsg q kamenbku. CMOJEIupoBaTh
JIBH)KCHHUE.

Mexny nByMsi BEPTHUKAJIbHBIMHU IUIACTUHAMU HAa OJMHAKOBOM PACCTOSIHUU OT
HUX TaJaeT MNbUIMHKA. BCleAacTBUME CONMPOTUBICHUS BO3AYyXa IMBUIMHKA MAaIaeT ¢
NOCTOSIHHOM cKOpocThio V1 = 2 cwm/c. Yepe3 kakoe Bpems t mociie MOJayd Ha
IJIACTUHBI pa3HOCTH noTeHIranoB U = 3 kB NbUIMHKA TOCTUTHET OJHOM U3 TIaCTUH?
Kaxoe paccrostaue | mo BepTHKaIu MBUTHHKA MPOJIETUT 0 MOMAJaHus Ha TIACTHHY?
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Paccrostnue mexay miactudamu d = 2 cMm, Macca mbUIMHKA m = 2-10-9 1, ee 3apsin q
=6,5-10—17 Kn. CmozenupoBaTh JIBUKEHHUE.

20. Mexny JnByMs BEpPTUKAJIBHBIMM  IUIACTUHAMU Ha  OJMHAKOBOM
pacCTOSTHUM OT HHUX INaJaeT NbUIMHKA. Yepe3 kakoe BpeMs t MOcie IMoJadd Ha
IJIACTUHBI pa3HOCTH noTeHIMaioB U = 3 kB nblIMHKa JOCTUTHET OJJHOM U3 MIACTUH?
Kaxoe paccrostaue | mo BepTHKaau MBUTMHKA MPOJICTUT J0 TOMAIaHus Ha TIaCTHHY?
Paccrostane mexay miaactunamu d = 2 cM, Macca nbUTMHKE m = 2-10—-9 1, ee 3apsn q
= 6,5-10—17 Ki. CmonenupoBath IBUKEHUE.

21. B mi1ockoM ropu3oHTAIBHO PACIOI0KEHHOM KOHIEHCATOPE, PACCTOSTHUE
MEXy TUIACTHHAMHU KoToporo d = 1 ¢M, HaXOAMUTCS 3apsDKCHHAs Karelibka macia. B
OTCYTCTBUE JJIEKTPUUECKOTO TMOJISI Karelibka MajiaeT C MOCTOSHHOM CKOPOCTBIO Vi =
0,11 mm/c. Ecniu Ha miacTUHBI MOAaTh pa3HocTh mnoteHiuanoB U= 150 B, To
Kamejbka MajaeT co ckKopocthio Vo, = 0,43 mwm/c. Hailtu pamuyc r kaneiabku U ee
3apsin . JlMHAMEYECKas BA3KOCTh Bo3ayxa n = 1,82:107°Ila-c; IUIOTHOCTH MAacia
OoJpllle TUIOTHOCTH Ta3a, B KOTOPOM IMaJlaeT Kameibka Ha Ap = 0,9-10° kr/m’,
CmopenupoBath ABUKECHUE.

22. Mexnay nAByMsi BEpPTUKAIBHBIMH IDIACTHHAMH, HAXOIAIMIMMHUCS Ha
pacctostauu d = 1 cM Apyr OT Apyra, Ha HUTH BUCHUT 3apsKCHHBIA Oy3MHOBBIHN ITapUK
Maccoit m = 0,1 r. [locine momaun Ha TIACTUHBI pazHOCTH noTeHuuanoB U = 1 kB
HUTh C IIAPUKOM OTKJIOHWIack Ha yroino= 10° Hahtu 3apsn ( mapuka.
CMmopaenupoBaTh OTKJIOHEHHE.

23.  MbuibHBIN My3bIph € 3apsaoM q = 222 nKn HaxonuTcs B paBHOBECHUU B
MoJIE TJIOCKOIO0 TOPU30HTAIBHO PACIIONIOKEHHOrO KoHAeHcaTopa. HailTu pasHOCTh
noteHuuanoB U Mexay MiIacTUHAMU KOHJEHCATopa, ecin Macca my3sipst m = 0,01 r
U paccTtosiHie Mexay rmiuactuHaMu d =5 cM. CMoIeTupoBaTh TBUKEHUE.

24. DAexTpoH B OJAHOPOAHOM  DJEKTPUYECKOM  TOJe  MOJIydaeT
yekopenne a = 10" m/c’.  HaiiTu  HampssKeHHOCTH E DEKTPHYECKOrO OIS,
CKOPOCTb V, KOTOPYIO TMOJYYUT AJIEKTPOH 3a Bpemsit= 1 MKC CBOEro IBHXKEHWS,
paboTy 4 CUJl JIEKTPUYECKOTO MOJIS 3a 3TO BpeMsl M Pa3sHOCTh MOTEHIMaioB U,
OPOUICHHYIO TPU OTOM dJIEKTpoHOM. HauanpHas CcKOpocTh 3nekTpoHa Vo= 0.
CmopenupoBaTh ABUKECHUE.

25. DIeKTpPOH JIETUT OT OJHOW IUIACTUHBI IIJIOCKOTO KOHJEHcAaTopa [0
npyroi. Paznocts noreHunanoB mexay miactuHamu U = 3 kB; paccrosiHue Mexny
miactuHamMu d = 5 mm. Haittu cuny F, neiicTByronnyto Ha 3JI€KTPOH, YCKOpPEHHUE a
AJEKTPOHA, CKOPOCTb V, C KOTOPOW DJIEKTPOH IPUXOAUT KO BTOPOW ILJIACTHHE, U
MTOBEPXHOCTHYIO IUIOTHOCTB 3apsja ¢ Ha miacTuHax. CMOAEINpOBaTh ABUKEHUE.

26. DIeKTpOH ¢ HEKOTOPON HaYaJIbHOM CKOPOCTHIO Vo BJIETA€T B IUIOCKHUI
TOPU30HTAJIBHO PACIIOIOKEHHBIM KOHICHCATOP MapajuiesibHO TUIaCTUHAM Ha PaBHOM
paccTossHUM OT HUX. Pa3HOCTh MOTEHIIMATIOB MEXKAY IJIacCTUHAMU KoHJeHcaTtopa U =
300 B; paccrostare mexay miactuHamu d = 2 cM; amuHa konaeHcaropa |l = 10 cwm.
KakoBa pomkHa OBITH MpejaesibHasi HaudalibHAash CKOPOCTH Vg AJIEKTPOHA, YTOOBI
AJIEKTPOH HE BBUIETEN U3 KOHJAEHcaTtopa? PemmuTh 3Ty ke 3a1ady Ui 0-4acTHIIbL.
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CmonenupoBaTth IBUKEHUE.

27. DIEKTPOH C HEKOTOPOW CKOPOCTHIO BIJIETAET B IJIOCKUN FOPU30HTAIBHO
pacToIOKEHHBI KOHACHCATOP MapaJUIeIbHO TUIACTHHAM Ha PaBHOM PACCTOSHUU OT
HuX. HampspbkeHHocTh monisi B kKoHaeHcatope E = 100 B/m; paccrtosiHue Mexmy
wractuHamMu d = 4 cm. Yepes kakoe Bpemsl t TOCIE TOTO, KaK AJIEKTPOH BIETEN B
KOHJICHCATOp, OH MOMaJeT Ha OAHY U3 miuacTuH? Ha kakom paccTosHuM s OT Havaia
KOHJCHCATOpa OJJIEKTPOH TOMaJeT Ha IUIACTUHY, €CIU OH YCKOPEH pPa3HOCTHIO
noreHuuasioB U = 60 B? CmonenupoBath IBUKEHUE.

28. DJeKTpOH BIETaeT B IUIOCKMA TOPU3OHTANIBHO PACIOIOKCHHBIN
KOHIGHCATOP MapajIeqbHO IUIACTHHAM CO CKOPOCTHIO Vo= 9-10° M/c. PasHocTh
noTeHuanoB Mexny miactuaamu U = 100 B; paccrostane mexay mactuHamu d = 1
cM. Hailtm mosHOE @, HOpMaNbHOE dp, U TaHICHIHMAJIBHOE a; YCKOPEHUS JJIEKTPOHA
yepes BpeMsa t = 10 ¢ mociie Havana ero ABM>KEHMs B KOHAeHcaTope. CMOIenupoBaTh
JIBHKEHUE.

29. IIpoToH u o-yacTHIla, IBUTASICh C OJIMHAKOBBIMH CKOPOCTSIMHU, BIETAIOT
B IUIOCKMU KOHJEHCATOp MapajijieibHO IUIacTHHaM. Bo CKONBKO pa3 OTKIOHEHHE
MpOTOHA TOJEM KOHJEeHcaropa Oynaer OoJibllle OTKJIOHEHHUS  O-4acCTHUIIbI?
CmopenupoBaTh IBUKECHUE.

30. [IIpoToH m a-9yacTHIla, IBUTASICh C OJIMHAKOBBIMH CKOPOCTSIMH, BIICTAIOT
B IJIOCKWHA KOHJICHCATOp MapaUIeIbHO TUIACTHHAM. BO CKOJIBKO pa3 OTKIOHEHHE
MpOTOHA TOJEM KOHJeHcaropa Oynaer OoJibllie OTKJIOHEHHUS  O-4aCTHUIIbI?
CmopenupoBaTh ABUKECHUE.

31. [IIpoToH " q-yacTHIla, YCKOPEHHBIE OJHOW M TOW K€ Pa3HOCTHIO
MOTEHIIMAJIOB, BJICTAIOT B INIOCKMH KOHACHCATOP IMapajuieibHO ILIacTHHaM. Bo
CKOJIbKO pa3 OTKIOHEHHWE TMPOTOHA II0JeM KOHJAeHcaTopa Oyaer Ooublie
OTKJIOHEHUS o-4acTullbl? CMOJIeTUpOBaTh JBUKEHHUE.

32. DJeKTpoH BIETaeT B IUIOCKHA TOPU3OHTAIBHO PACIOIOXKCHHBIN
KOHIGHCATOP MApaluIeqbHO €ro IUIACTHHAM CO  CKOpOCThio Vo= 107 mic.
HanpsoxkerHocTh modist B KoHaeHcaTope E = 10 kB/m; mmna konaencatopa | = 5 cwm.
HaiitTu Monynp w HampaBieHHE CKOPOCTHM V DJJEKTPOHAa MNPH BBUIETE €ro W3
KoHAeHcaTopa. CMOJIEIMPOBATH JIBUKECHHUE.

33. [IBa mapuka oAauHAKOBBIX paaumyca R = 1 cm u maccet m = 40 wmr
MOJBEIICHHl HA HUTAX OJWHAKOBOW JJWHBI TaK, YTO WX TOBEPXHOCTH
conpukacatorcs. Korma mapuku 3apsauiy, HUTH Pa3oOLUINCh HA HEKOTOPBIM Yros u
cuia HarskeHuss HuTedl crana paBHod T = 490 mxH. Haittu norenuwman ¢
3apsHKEHHBIX MIAPUKOB, €CJIM U3BECTHO, YTO PACCTOSIHUE OT L[EHTPA Ka)XJ0T0 IIapuKa
1o Touku nonseca | = 10 cm. CMoaenupoBaTh IBMKCHHE.

34. nma”a 3aBUCUMOCTH IMOJIe3HO0I MomHocTH P ot Toka I B emnu.
I, A (0|1 |2 |3 |4 (|56 |7 [8][9]L0
P, Br|0|1l.8|3.2]2.2[4.8|5.|4.8]2.2(3.2|1.8]0.

MOCTPOUTH TpadUK 3aBUCUMOCTH OT BHEIIHETO CONMPOTHRBICHMS R memw: K.1m.n.
1 DJIEMEHTA, OJHOW MOITHOCTH Py U MOJe3HOoM MOIHOCTH P. KpuBble TOCTPOUTH B
mporpaMme JiJIs 3Ha4€HHWI BHEIIHETo conpotuBieHus R, papawix: 0, I, 2r, 3r, 4r u 5r,
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e ' — BHYTPCHHEEC COIPOTUBIICHUE 3JICMCHTA.

35. DnemeHt ¢ 3. 1. ¢. E =2 B H BHyTpeHHUM conpoTuBieHueM r = 0,5 Om
3aMKHYT Ha BHeEIIHee compoTuBieHne R. B mporpamme moctpouth rpaduk
3aBUCUMOCTH OT compoTuBiieHus R: Toka I B menm, nmagenust noreHnuana U Bo
BHEIIHEH 11eTH, 1MoJie3HOM MoutHOCTH P u nmonHoi MomHoctu PO. Conporusienue R
B3sTh B nipesenax 0 < R <4 Owm, uepes kaxasie 0,5 Om.

36. DrekTpuueckHil walHHK, cojepikammii o0beM V= 600 cM°® BOIbI
npu tp = 9 °C, 3a0butn BeIKIIOUMTH. CONMpPOTHBIICHWE HarpeBaTens 4aiiHuka R = 16
Om. OrmpenenuTh NPOrpaMMHBIM CIIOCOOOM BpeMs 7 MOciie BKJIIOYEHHS] BOAa B
yaiiHuke BeIkUNUT? Hanpsoxkenue B cetu U = 120 B, k.1.1. HarpeBatens ) = 60%.

37. IlporpaMMHBIM CHOCOOOM HAWTH HANpPSKEHHOCTh H MarHUTHOTO MO
Ha OCHM KPYroBOTO KOHTYpa Ha PacCTOSHMHM &= 3 CM OT ero IulockocTu. Pammyc
KOHTypa R =4 cMm, Tok B KoHType | =2 A.

38. IIporpamMmHbIM crocooom HaWTH pacrpeneneHue
HaIpsHKEHHOCTH H MarHUTHOTO MoJsl BAOJb OCHM KPYroBOrO BHTKa AuameTpom D =
10 cMm, mo kotopomy Teuer Tok | = 10 A. CocraBuTh Tabnuily 3HaueHuit H u
MOCTPOUTH Ipaduk AJig 3HaueHui X B uHTepBatie 0 < X < 10 cM uepe3 KaxJible 2 CM.

39. DNeKTpOH, YCKOPEHHBIM Pa3HOCTHIO TMOTCHIIUAJIOB U=1x8  pheraer B

OJHOPOJHOE€ MAarHuUTHOE II0JIE, HAMpaBJICHHE KOTOPOTO  MEPIEHIUKYISIPHO
HAIlpaBJICHUIO €ro  JABWXKEHUA. MHAyKIMS  MarHUTHOrO  IOJIA B =119 Iz
Haiitu R panuyc OkpyXHOCTH, 1O KOTOPOMY JBHXKETCS 3JIEKTPOH, I MEPHUOA
oOpallleHust dBJEKTpOHa M MOMEHT uMIlysbca M anektpoHa. CMoaenupoBath
JBUYKEHUE.

40. DnexkTpoH BJETaeT B OJHOPOJHOE MAarHUTHOE IIOJIe, HaIpaBJICHHE
KOTOpPOrO  MEPNEeHIMKYJISIPHO K HampaBieHHIO ero ABuWxkeHus. CKoOpocThb
snextpona V= 410" m/c. Wnaykius MarantHoro mnomsiB= 1 wmTn. Haittu
TAHT€HIIUAIBHOE 8, 1 HOPMAJbHOE 8, YCKOPEHUSI AJIEKTPOHa B MAarHUTHOM TMOJE.
CmopenupoBaTh ABUKEHUE.

41. MaruutHoe moJe, uHAYKIHS KoToporo B= 0,5 mTn, nanpasieno
NEPHEHAUKYIIAPHO K AJIEKTPUUECKOMY TOJII0, HAMPSKEHHOCTh KoToporo E = 1 kB/m.
Ilygox  5JIeKTpOHOB  BJ€Ta€T B  DJJEKTPOMArHUTHOE  MOJE,  NPUYEM
CKOPOCTb V 3JIEKTPOHOB MEPIEHIUKYJIIPHA K MJIOCKOCTH, B KOTOPOMU JIEKAT BEKTOPHI
E u B. Haiitu ckopocTh 3JIEKTPOHOB V, €CIIM MIPU OJTHOBPEMEHHOM JICUCTBUU 000MX
MOJICM TYYOK DJEKTPOHOB HE WCHBITBIBaeT OTKIOHeHUs. Kakum Oyxer
panuyc R TpaekTopuu JBWKEHUS JJICKTPOHOB MPU YCIOBUM BKJIIOUEHHS OIHOTO
MArHUTHOTO MOJISI WJIM AJIEKTpUYeCcKOoro nossi? CMoIeIMpoBaTh IBUKEHHUE.

42. DNeKTpOH, YCKOPEHHBIM pa3HOCThiO noTteHuuanoB U=6 kB, Bieraer B
OJHOPOJIHOE€ MArHUTHOE MOoJie oA yriioM 0=30° K HampaBJICHUIO TOJIS U JABUKETCS
10 BUHTOBOM TpaekTopuu. MHaykuus marautHoro noist B = 13 mTn. Haiitu paguyc
R u mar h BunTOBO# TpaekTopun. CMOEIMPOBATH TBUKECHHUE.

43. B omHOpPOIHOM MarHWUTHOM TMoJie, MHAYKIUsS kotoporo B = 0,1 Tmx,
Bpamaercs karymka, cocrosias u3 N = 200 ButkoB. Ochb BpalleHUs KaTylIKH
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NepHeHIMKYJIIpHA K €€ OCH M K HalpaBJIECHUIO MarHUTHOTO noJjis. YacToTa BpaleHusl
KaTymkd n = 5 c¢-1; mmom@aae nonepeunoro cedeHust S = 0,01 m2. Ocp BpaieHus
NepHeHIUKYJIIpHa K OCH KaTyIIKM M HampabiieHuio IIporpamMMHBIM CIocoOoM
IOCTPOUTH TpaduK.

44, DnexTpuueckas JIaMIIOYKa, CONPOTHBJIEHHE KOTOPOMl B ToOpsyeM
cocrosauu R= 10 OwM, mnoaxmroyaercss uepe3 Japoccenb K 12-BOIbOBOMY
akkymyJsTopy. MagyktuBHOCTB npoccens L =2 I'n, conporusnenue r = 1 Om. Yepes
Kakoe BpeMms t ociie BKIIIOUEHUS JIAMIIOUKA 3arOPUTCS, €CIIM OHA HaYMHAET 3aMETHO
CBETUTHCS Npu HanpspkeHuH Ha Heil U = 6 B? TlporpaMMHBIM cITOCOOOM MOCTPOUTH

rpaduk.

45. Hanucath ypaBHEHHE TapMOHHUYECKOrO KOJIEOATETbHOTO JBHUXKEHHUS C
amruTy0i A= 5 cm, ecnu 3a Bpemsit= 1 mun coBepmaercss 150 konebanuii u
HavayibHas (paza xonebanuit ¢ = n/4. ? [IporpaMMHBIM CTIOCOOOM TTOCTPOUTH Tpaduk
ATOTO JIBHKECHHUSI.

46. VYpaBHeHue KosieOaHUS MaTEpPHAIBHOM TOYKHM Maccod M= 16 r umeer

x=10 1sin . EI+E |
BU/T “& 4/ | TIlporpaMMHBIM crmocoGoM rpaduK 3aBHCHMOCTH OT
BpeMeHu t (B mpejenax oJHOro nepuoja) cuibl F, aeicTByromeit Ha Touky. Haittu
MaKCUMAIbHYIO CUITY Fax.

47. YpaBHEHHS JBYX rapMOHMUYECKHUX KOJIeOAHWU UMEIOT BUI X; = 3sin 4t
cM uXx,= 6sin 10nt cm. IIporpaMMHBIM CHOCOOOM TMOCTPOUTH TpaduK >STHUX
konebanuii. CroXuB Tpapuyecku OTH KojiebaHUs, TOCTPOUTh Tpaduk
Pe3yIBTHPYIOMIETO KOJIeOaHHUS.

48. Touka  yyacTByeT B  JBYX  B3aUMHO  IEpIEHIUKYJIAPHBIX
KoJieOaHusAX x = 2 sin ot M u y = 2 cos ot M. [IporpamMmmHBIM c11I0COOOM MOCTPOUTH
TPAEKTOPUIO PE3YJIbTUPYIOLIETO ABUKEHUS TOUKH.

49. Tlepmon 3aryxatommx konebanmii T= 4 ¢; norapudmuyueckuit
JNeKpeMeHT 3aTyxanus y = 1,6; HawanpHas ¢aza e = 0. Ilput=T/4 cmemenue
ToukH X = 4,5 cM. Hanucatp ypaBHEHUE JBUKEHUS 3TOTO Kojebanus. [IporpamMmmMHbIM
CrIoco0OM MOCTPOUTH rpaduK ITOTO KojaebaHusl B mpejieiax IByX MepruoJIoB.

IIIxaJia oneHUBaHUA

IIIxana oneHUBaHUsg Kpurepuun onennBanus

OOyuaromuiics TNpaBUJIBHO OTOOpa3Wia B BHJE KOMIIBIOTEPHOMH
MozienH (PU3UUYECKYIO IPUPOAY SBIEHUS, poIecca U T.[., UCTIONb3Ys

«OTIngHO»
MaTeMaTUYeCKUE MAKEThl MJIM S3bIKM IporpamMmupoBaHus. Monenb
HOCUT Pa3BEPHYTHIN U UCUEPIBIBAIOIINM XapakTep.
OO0yuaromuiicst B 1Ie7I0OM 0TOOPA3uiI B BHJI€ KOMIBIOTEPHON MOJETH
W3UYECKYIO TIPUPO SBJIEHUSA, IIpollecca M T.JA., HCIOJB3YA
«Xopomio» b y PUpOLy »  TIpoIL 1., y

MAaTEMAaTUUCCKHUEC MAKCTbl WM A3BIKU IIPOrpaMMHPOBAHUSA, OIHAKO
MOJICJIb HC HOCUT Pa3BCPHYTOI'0 M MCUHEPIIBIBAIOIICTO XapaKTCpa.
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OO0yuaromuiicst B 1IeJIOM 0TOOpa3uiI B BHJIE KOMIBIOTEPHON MOJETH
(bu3MUecKyr0 MPUPOAY SBJICHHS, Tporecca W T.J., HCIONb3YS
MaTeMaTHYeCKUE TIAKeThl WU SI3bIKH IPOrPAaMMHPOBAHUS, HO
«Y TOBJIETBOPUTEITHLHOY TOITYCKAEeT PsAJl HETOYHOCTEH, parMeHTapHO OTOOpaKaeT B MOJICIH
TEOPETUYECKHE BOINPOCHI, (POPMYIBI, 3aBUCHMOCTH WJIM HX
packppiBaeT  COJEpP)KATEIbHO, HO  JIOMYCKas  3HAYUTEIIbHBIE
HETOYHOCTH.

OOyuaromuiics  He  BlajJeeT  METOJAaMH  KOMIIBIOTEPHOI'O
MOJICJIMPOBAaHUSI WM  HENpaBWIBHO  OTOOpaswyl B BHJE
KOMIIBIOTEPHON MOJIeNn (PU3NYECKYI0 IPUPOY SIBJICHHUS, IIpoIiecca U
«HeynoBneTBOpUTEIBHON T.JO., WCIOJIb3ysd  MareMaTH4YEeCKHEe  IAKeTbl  WIM  A3BIKU
[porpaMMupoBaHus. MoJens HE  HOCUT  Pa3BEpHYTBIM U
UCYCPIBIBAIOIIMKM ~ XapakTep W JONYCKAaeT  3HAYUTEIIBHBIE

HCETOYHOCTH.
7.2.7. OHEHOYHBIE CPEACTBA INPOMEKYTOYHOI'O
KOHTPOJISA
Bonpocs! (3aganus) aJisi 3auera/IK3aMeHa:
Mexanuka:

1. Mexnaynaponnas cuctema equaul] CH. OCHOBHBIE €IWHUIIBI CUCTEMBI
CH.

2. Bektopabie u ckamsipHble BenuuuHbL. Has3oBHUTE W3BECTHBIE BaM
BEKTOPHBIC BEJIUYUHBI.

3. KunemaTtuka kak pasnen ¢usuku. J[Buxenue. TpaekTopus IBHKEHHS.

Cucrema otcuera. XapakTE€pUCTUKWA JBWXKEHHS. PaBHOMEpHOE JBUIKECHUE.
['paduueckoe npeacTaBieHne paBHOMEPHOTO ABMKEHUS. CpeIHsIsi CKOPOCTb.

4, Kunemaruka. PaBHOYyCKOpEHHOE IBUKECHUE. XapakTepUCTUKHU
PaBHOYCKOpEHHOTO JBWkeHHs. ['padudeckoe mpencraBieHre paBHOYCKOPEHHOTO
JBUKEHUs. MTHOBEHHAsA CKOPOCTb.

5. Cunsl B ipupoje. YeTrsipe BUAa CHl. XapaKTEpUCTUKA TPaBUTAIMOHHBIX
Y 3JIEKTPOMArHUTHBIX CHJL.

6. CBoOonHOE mMajeHWEe KaK YacTHBIM Cllydail pPaBHOYCKOPEHHOIO
JBIKEHUS. Y CKOpPEHHUE CBOOOTHOTO MaJICHHUS.

1. Junamuka kak pazaen pusnuku. 3akoHbl Hpl0TOHA — 3aKOHBI JIBUXKECHMUS.

8. KntoueBble 3a1aun MEXaHUKU: BEC TEJa, ABMXKYIIETOCA C YCKOPEHUEM,
JIBMDKCHHE O HAKJIOHHOM MJIOCKOCTH, JIBMKCHHUE CBSI3aHHBIX TEI.

9. Nmnynbe. 3akoH cOXpaHEHUs UMMYJibca. PeakTMBHOE IBMKEHHUE Kak

IIpUMeEp BBHITIOJTHEHUS 3aKOHA COXPAHEHUs UMITYJIbCA.

10. DOueprusi Tena. Kunernueckas W TOTCHIMAIbHAS HHEPTUsA. 3aKOH
COXPAaHEHUSI MEXaHMYECKOM »HHEPruu. 3aKOH COXPAHEHUs TMOJHOW SHEPruwu.
BceobmHocTs 3TOr0 3aKoHa.

11. PaGorta Tena. [lonstue mone3Hoit paboTel. CBsi3b pabOTHI M DHEPTUH,
TEOPEMBI O KHHETUYECKOW U OTEHIIMAIBHOU SHEPTHUSAX. MOIIHOCTb.

12.  OxapakTepu3yiTe rpaBUTAIIMOHHOE B3aUMOICHCTBHE.

13. CdopmynupyiiTe 3aKOHBI COXpaHEHUS UMITYJIbCA U SHEPTHUU.
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14.  CdopmynupyiTe TEOPEMBI O MOTCHIIMATBFHOM U KUHETUYECKOW SHEPTHH.

15. 3akoH BCEMHUPHOTO TArOTEHUs. [ paHUIIbI MPUMEHEHHS 3TOTO 3aKOHA.

16. PaGota, MOITHOCTb, SHEPTUsL. PDOPMYIIBI pacueTa TUX BEIHUHUH.

17.  Cdopmynupyiite 1, 2, 3 3akonbl HeroTOHa

18. OxapakTepu3yiTe 3J€KTPOMarHUTHOE B3aMMOJICHCTBHE.

19. OnummuTe ABUKEHUE Tella, OPOIIEHHOTO BBEpX. 3anmuiute (opMyJibl
pacyeTa BBICOTHI MO/beMa Tella.

20. Yto Ha3bIBaeTCS KWHETUYECKON U MOTEHIIMAIBHOMN SHEPTUsiMu?

21. SBnenue wHepumu. [IpuBenuTe MpUMEpPHI ABUKEHUS TEN 110 MHEPIIAH.

22. Cuna tpenus. TpeHHe CKOJIbKEHUS, TOKOSI U KaUCHUSI.

23. HMBoOpasute rpadudecKyro 3aBUCHMOCTb NMEPEMEIICHHUS U CKOPOCTH OT
BPEMEHU IIPU PABHOMEPHOM U PAaBHOYCKOPEHHOM JIBUKCHUU.

24.  Yckopenue cBOOOIHOTO TafeHUS. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO
najieHus OT Pa3IUYHBIX (PAKTOPOB.

25. IlpuBenutre mnpuUMepbl 3aMKHYTBIX CHCTEM, B KOTOPBIX MOTYT
BBITIOJIHATHCS 3aKOHBI COXPAHEHUS UMITYJIbCA U DHEPTHUU.

26. Urto Ha3bIiBaeTCs CKOpocThio? JlaiiTe ompenercHus CpeaHell CKOPOCTH
HEPAaBHOMEPHOTO JIBU>KEHUSI, MTHOBEHHOM CKOPOCTH.

MouiekyaspHas pU3HKA U TEPMOAUHAMUKA

["a3oBbIe 3akoHBI. M300apHbIit nporiece (3akoH ['eii-Jlroccaka).
I"azoBblie 3akoHbl. M30TepMuueckuii poriece (3axkoH boins-Mapuorra).
I"azoBble 3akoHbI. M30x0pHbIi nponece (3axoH Lllaps).

4, 3anummTte ¢GOpMyJsibl pacueTa KOJWYeCTBa TEIUIOTHI MpU (Ha30BbIX
nepexoaax (TuaBieHue, kumnenue). YTo HazbIBaeTCsl yAeIbHOE TEIUIOTOW IUIABJICHHUS,
yAEJIbHON TEMI0TON napooOpa3oBaHus?

W

S. 3anuiuuTe ypaBHEHHE COCTOSIHUS MACATbHOTO Ta3a (ypaBHEHHE
MenneneeBa-Knamneiipona). BbIBeauTe ©W3 3TOTO ypaBHEHHS - YpaBHEHUS
U30TEPMUYECKOT0, N300apHOT0 U U30XOPHOTO MPOLIECCOB.

6. ArperaTHble COCTOSHUS BemiecTBa. (OxapakKTepu3yuTe CIIOCOOHOCTh
M3BECTHBIX BaM arperaTtHbIX COCTOSTHUM COXpaHATh GopMy U 00BEM.

7. Macca, KOJIMYECTBO MOJEKYJ, KOJMWYECTBO BELIECTBA, IOCTOSHHAS
ABorazapo u nocrosinHas Jlommuara.

8. BnaxHocte Bo3myxa, abconroTHass u  OoTHOcUTenbHas. CrnocoObl
U3MEPEHHUS BJIIAKHOCTH BO3AYXa.

Q. Onummte Qa3zoBble nepexojbl (IJIaBJIECHUE, OTBEpAEBAaHUE, UCTIApPEHHE,

KUIIEHHE, KOHJIeHcalus) ¢ Touku 3perust MKT.

10. Crpoenue BemiecTBa. ['azoo0paszHoe, >XHAKOE U TBEPAOE COCTOSHUE
BEIIIECTBA.

11. TIlepBblii 3aKOH TEPMOJMHAMHUKH. 3HAYE€HUE TMEPBOTO  3aKOHA
TEpMOJIMHAMHKH. BTOpO# 3aKOH TepMoarHaMUKH. ETro 3HaueHue.

12. ®azoBbie mepexoapl (MIIaBleHUE, OTBEP/ICBAHNUE, UCIIAPEHUE, KUTICHHE,
KoHJeHcaus). KonmrmuecTBo TemioTsl a3zoBOro mnepexoa.

13.  KIIJ. Equaunner uzmepenns KI1/1. KIT/] TeruioBoro qeuratesns.
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14. HacellieHHbIM, HEHACHIIIEHHBIA U MEPEHACHIIEHHBIN map. BraxHOCTh
BO3/lyXa, a0COJIIOTHASI U OTHOCHUTEINbHAsI. CTIOCOOBI U3MEPEHHUSI BIAXKHOCTH BO3TyXa.

15. Iuxn Kapno. KIT[] naeanbHO#M TEMIOBOM MaIIMHBI.

16. Anmabatudeckuii mnporecc. IlpuBenure mnpumep aanadaTHYECKOTO
nporiecca.

17. Buytpennsis sHeprus. CnocoObl U3MEHEHUS! BHYTPEHHEHN SHEPTHH.

18. OxapakTepu3yiiTe CTpOEHHE M3BECTHBIX BaM arperaTHbIX COCTOSIHUM C
Touku 3peHuss MKT.

19.  Huddyszusa. 3aBucumocts 1uPy3un OT pa3TuIHbIX (PAKTOPOB.

20. MonekynapHO-KHHETUYECKash TECOPHUS Ta30B U €€ HKCIEPUMEHTaIbHOE
000CHOBaHHUE.

21. AOcomroTHas TeMIiepaTypa Kak Mepa SHepPTHH Tea.

22.  VYupyrue cunsl. [Ipupoga ynpyrux cui. [IpuanHa ux BOSHUKHOBEHHS.

23. OcnoBuoe ypaBHenne MKT. VpaBHeHHE COCTOSIHMS HJI€aJbHOTO rasa
(ypaBHeHue MeHneneeBa-Kiamneiipona).

24. IlpuMeHeHHE TMEpPBOrO0 3aKOHA TEPMOJAMHAMUKH I M3OMPOIECCOB.
3HaueHUEe MEPBOTO 3aKOHA TEPMOJAMHAMHUKU. BTOpoil 3akoH TepmoanHamuku. Ero
3HA4YECHUE.

25. Bnaxnocte BoO3myxa, abcoioTHass U oTHOcUTeNbHas. CrocoObl
U3MEPEHUS BIIAXKHOCTU BO3AYXa.

26.  AbGcomroTHas Temreparypa. AOCOTIOTHBIN HOJIb.

27. TewmrmepaTypa Kak Mepa SHEpTHH MOJIEKYJ. TerIoBoe paBHOBECHE.

daekTpu4yecTBO U MarHetusm. Kosie0anusi u BOJIHBI:

1. DIIEKTPUYECKHE 3apsbl, X B3auMOJeHCTBUE. 3aKOoH KymoHa.

2. Onektpuueckoe tnone. Hampsok€anocte mnonsa.  CuiloBble  JIMHUU
ANEKTPOCTATUYECKOTO NOJIS. [[pUHIUIT CynepIio3uIIny AIEKTPOCTATUYECKUX TTOJIEH.

3. IToTox BekTOpa HANpPSHKEHHOCTH DIIEKTPOCTATHUYECKOro mosst. Teopema
Octporpazckoro-I"aycca.

4. IIpumenenne Tteopembl Octporpaackoro-I'aycca s pacyera OIS
PaBHOMEPHO 3apsKEHHON OECKOHEYHOM MIIOCKOCTH.

S. IIpumenenne  teopembl  Octporpanckoro-I'aycca  mmsa  pacuera
AIEKTPOCTATUYECKOTO I0JIS 11apa, PABHOMEPHO 3apPsKEHHOTO 10 TIOBEPXHOCTH.

6. PaGora mo mepememieHHIO 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[TorenunanbHbIN Xapakrep DJIEKTPOCTATUYECKOTO 1OJIS. [Torennuann.
DKBHUINOTEHIMAJIBHBIE TOBEPXHOCTH.

7. [Torenuuman. [IpuHuun cynepno3unuuu 3JIeKTPOCTaTUUECKUX MOJIEH.

8. CBsi3p  MEXAY HaIPSIKEHHOCTBIO  JJIEKTPOCTATHYECKOrO OIS H
NOTEHIAAIIOM.

Q. DIIEKTPOCTATUYECKOE TIOJIE B IUDIICKTPUKAX.

10. DnexkTpoemMKOCTh POBOHUKA. KOHIEHCATOPHI M X DIEKTPOESMKOCT.

11. DHeprus 3apsKEHHOTO KOHJIEHCATOpa U 3JIEKTPOCTATUYECKOTO MOJISL.

12. DOnextpuyeckmii Tok. Cumia TOKa, TIUIOTHOCTh TOKa. Y CIOBUSA
CYILIECTBOBAHUS JIEKTPUUECKOTO TOKA.
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13.  3akon Oma B uHTerpanbHou (opme. HampsixeHue, 31eKTpOABIKYILAS
CuJjia, pa3HOCTh MOTEHIIHAJIOB.

14.  3axon [xoyns-Jlenna B nuddepeHmanbHOM U HHTErpalibHOM popMe.

15. Kuaccuueckast Teopus 3JIEKTPOIPOBOIUMOCTH METaUIoB. BeiBoI 3akoHa
Oma B guddepenuuanbHoii QopMe HAa OCHOBE  KIACCUYECKOW  TEOpUHU
AJIEKTPOINPOBOIUMOCTH METAIJIOB.

16. MaruauTHOe nojie. BeKTop MarHuTHON MHIYKITUH.

17. 3akon bwuo-CaBapa-Jlanmaca u ero nOpuUMEHEHHE Il pacuera
MarHMTHOTO TOJIS1 KPYTOBOT'O TOKA.

18. Ilupkymnsuust BeKTOpa WHAYKIMM MArHUTHOTO TMOJS. 3aKOH TMOJHOTO
TOKa.

19.  [leficTBHME MarHMTHOTO TOJIA HA IPOBOJHUK ¢ TokoM. Cuna Ammepa.

20.  [leficTBHE€ MarHUTHOTO TOJIS HA ABMXKYIIUH 3apsa. Cumna Jlopenta.

21.  [leiicTBME MarHUTHOTO TOJI HA KOHTYP C TOKOM.

22. MaruutHbliil oTok. PaboTa 1o nepeMenieHuo MpoBOJHUKA U KOHTYpa
CTOKOM B MarHUTHOM IIOJIE.

23. MarunuTHoe 1noJje B BeniecTBe. JluaMarneTuku 1 mapaMarHeTUKH.

24.  ®eppoMarHeTUKH.

25. DnexrpoMarHuTHas uHAyKIus. 3akoH dapanes. [Ipasuo Jlenia.

26. CaMOMHAYKIIUS U UHIYKTUBHOCTbD.

27. DHeprvs MarHUTHOTO TTOJIS.

28. KomneOatenbHblii  KOHTYp.  ['apMoHHMUeckne  3IE€KTPOMarHUTHBIC
KoJieOaHusl.

29. 3aryxaromiue dJIeKTPOMarHUTHBIE KOJICOaHMs.

30. BbIHYXACHHBIE 2JIEKTPOMAarHUTHEIE KoJiebanus. Pe3onanc.

31. VYpaBHeHune MakcBesula B HHTETPAIBHON (hopMme.

32. DnekTpoMarHuTHBIE BOJHBI. [I1TOCKast aJIeKTpoMarHuTHas BOJHA.

33. T'apmoHuueckue KojieOaHUS M MX XapaKTEPUCTUKH. MeToa BEKTOPHBIX
JUarpaMm.

34. Mexanuyeckue rapMoHUYeckue — KojeOanusi. Kuneruueckas
MOTEHIIHAJIbHASI DHEPTHH.

35. Tlapmonmueckuit  ocuwmsitop.  [lpyxunHHbINA,  Qu3nyeckuii.  u
MaTeMaTUYeCKU MasiTHUKH.

36. CBoOojHBIEC TApMOHHYECKHE KOJIeOaHUsI B KOJeOaTeIbHOM KOHTYPE.

37. CrnoxeHue TapMOHUYECKUX KOJIEOAHMH OJHOTO HalpaBieHUS W
OJMHAKOBOM 4acTOThl. bueHus.

38. CnoxeHue B3aUMHO TMEPHEHIUKYISIPHBIX KOJIEOAHUH OJMHAKOBOU
JaCTOTHI.

39. CpoOomnbie 3aryxaromme  KojeOaHus.  JleKpeMeHT  3aTyxaHus.
Jlorapudmuueckuii nekpement. JloopotHocTs. [Ipumepsr.

40. BeiHyX)IeHHBIE (MEXaHUYECKHE | DJICKTPOMATHUTHBIE) KOJeOaHUSI.
Amruintyzaa u (¢as3a BEIHYKICHHBIX KojeOanuil. Pe3oHaHc.

41. Ilepemennslii TOK. Llens nepeMeHHOro TOKAa.

58



42. Pe3onanc HanpsbkeHHi. Pe3oHaHc TOKOB.

43. MomHOCTh IeTH NEPEMEHHOT0 TOKa.

44. BomHoBbIe mpouecchl. 1IpogoibHbIe U MONEepeuHble BOJHBL. Y PaBHEHUE
oeryie BOJIHBI.

45.  ®dazoBas ckopocTh. BoaHOBOE ypaBHEHHE.

46. Ilpunuun cynepro3unuu. I'pynmnosas ckopocts. MHTepdepenius BoH.
Crosiurie BOJIHBI.

47. 3BykoBble BoiHBL Dddekt Jomepa.

48. DneKTpOMarHUTHBIE BOJHBI M HX OSKCIEPUMEHTAIBHOE IMOIy4YCHHUE.
HuddepennnanbHoe ypaBHEHHE ANIEKTPOMATrHUTHBIX BOJIH. OHeprus
AJIEKTPOMATrHUTHBIX BOJH. IMIyJIbC 37€KTPOMAarHuTHOTO NoJjs. M3inydenue AUmoss.

Onruka u KBaHTOBasA pusuka
OCHOBHBIE 3aKOHBI TEOMETPUUECKON ONTUKH.
Tonxkue nmun3bl. [TocTpoeHre n300pakeHUid ¢ TOMOIIIBIO JIUH3.
OcHOBHBIE POTOMETPUUECKUE BETUUYHUHBI.
4, KorepeHTHOCTH 151 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.
WNurepdepennust cBera. Metonsl ee HaOmoneHusi. Pacuer unHTepdepeHInoHHOM
KapTUHBI OT ABYX UCTOYHUKOB.

Wn e

S. WNuTepdepenuus cBeTa B TOHKUX IJICHKAX.
6. Hudpakuus cseta. [Ipunuun ['tolirenca-Openensi.
1. Meron  30m  @penens.  I[IpsmonuHelrHOE  pacnpoOCTpAHEHHUE

ceera.Jludpakuus Openenst Ha KPYrJIOM OTBEPCTHH U TUCKE.

8. Hudpakuus Opaynrodepa.

Q. HNudpakuus Ha npoctpancTBeHHOM pemietke. dopmyna Bynbda-
bperros.

10. Paspemaromiast CiocOOHOCTh ONTHYECKUX TTPHOOPOB.

11. Jlucnepcust cBeTa. DNEKTPOHHAS TEOPHs TUCTIEPCUU CBETA.

12.  TlornomeHue cBeTa.

13.  Dddexr Jomnepa.Uznyuenne BaBunosa-UepeHkona.

14. Tlonspuzamusi cBera. ECTECTBEHHBIN M MOJISPU30BAHHBIN CBET. 3aKOH
Maitroca.

15. Tlonsapuzanus cBeTa MpU OTPAKEHUU U MPEIOMIIEHUU Ha TPaHUILIE JBYX
TUAJIEKTPUKOB.

16. JIBoitHoe nyuenpenomiienue.llonsipuzaropbl. AHAIN3 MOJSIPHU30BAHHOTO
CBeTa.

17. HckyccTBeHHast ONTUYECKAs] aHU3O0TPOIHSI.

18. BpamieHue mI0CKOCTH MOISPU3ALIIH.

19. TemnyoBoe U3NIy4eHHE U €ro XapakTepucTuku. 3akoH Kupxroda.HactHbie
3aKOHBI TEII0BOro u3nydenus. @opmyia [Inanka.

20. Omnruueckass mnmpomeTpus. PanuanuonHas, 1[BeTOBas, SPKOCTHAs
TEMIIEpaTyphl.
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21. @oroadpdext. Ero  Buapl.  OCHOBHBIE  3aKOHBI  BHEILHETO
doTtordPexra.YpaBHenue DiiHiTerHa 11 BHEIIHET0 GhoToddhdexra.

22. Macca u umnyinbsc GotoHa. /aBieHue cBera.

23. Dddexr Komnrona. ENUMHCTBO KOPIMYCKYJSIPHBIX U BOJHOBBIX CBOWCTB
AJIEKTPOMArHUTHOTO U3ITyUEHUSI.

AToMmHas U saepHas pusnka

1. Monenu atoma Tomcona u Pesepdopna.

2. JIuneituarelii cnexktp aroma Bogopona. lloctynatsl bopa. OmnbITel
O®panka u ['epua. Cnexktp aToma Bojopoja o bopy.

3. KopnyckynsipHo-BOITHOBOH Jyann3M CBOMCTB BellecTBa. CBOMCTBA BOIH
ne bpoiis.

4, CooTHOILIIEHUS HEOTIPEAEIEHHOCTEM.

S. BonHoBast (pyHKIHS U €€ CTaTUCTUYECKUNA CMBICI.

6. O6mee ypaBuenue Illpenunrepa. VYpaBuenuwe Illpenunrepa mmns
CTallMOHAPHBIX COCTOSTHUM.

7. JIBI>KeHNE CBOOOTHON YaCTHUIIBI.

8. Yactiia B OJHOMEPHOM MPSIMOYTOJBHOM «IIOTEHIIMAJIBHOM SIME» C
OECKOHEYHO BBICOKUMHU «CTECHKAMI.

Q. [IpoxokneHne 4acTHUIbl CKBO3b MOTEHIMAIBHBIN Oapbep. TyHHEIbHBIN
addexr.

10.  JluneitHBIN TAPMOHMYECKUN OCIMIUIATOP B KBAHTOBON MEXaHUKE.

11. Arom Bomopoja B KBaHTOBOW MexaHuKe. KBaHTOBbIE unca.

12. 1s — cocrosiHME O3JEKTpoHa B aroMe Bojopoma. CHHH dJIEKTpPOHA.
CnuHOBOE KBAaHTOBOE YHCIIO.

13. IlpuHIMN HEPa3TUIMMOCTH TOXIACCTBEHHBIX dYacTull. DEepMUOHBI WU
OO030HBI.

14.  Tlpunmun [aynu. Pactipenenenue 371€KTPOHOB B aTOME IO COCTOSTHUSIM.

15. PeHTreHoBCKHE CIIEKTPbI. 3aKOH Mo3mu.

16. Mounekynsipubie criekTpbl. KoMOMHAIIMOHHOE paccesiHue CBeTa.

17. CnoHTaHHOE W BBIHYXICHHOE U3JIy4eHUs. Jlazepsl.

18. ®azoBoe npoctpaHcTBO. DYyHKIIMS paclpeaeIICHHUS.

19. KsantoBsie cratuctuku bo3ze-DiinmTeitna u ®epmu-/upaxa.

20.  Meramibl, AUDIEKTPUKH U MTOTYTIPOBOTHUKY IO 30HHOW TEOPHHU.

21. CoOcTBeHHas U NPUMECHAs MPOBOJAUMOCTHU MOJTYIPOBOIHUKOB.

22. Pasmep, cocTaB W 3apsiJi aTOMHOTO sapa. MaccoBoe U 3apsiIoBOE YHCIA.
JleeKxT Macchl ¥ SHEPTHUs CBSA3H sIpa.

23. CnuH siApa ¥ €ro MarHUTHBIM MOMEHT.

24.  Snepublie cunbl. Moaenu siapa.

25. PanyoakTUBHOE M3JIYYEHUE U €T0 BUJIBI.

26. 3akoH paaMoakTHBHOTO pacmaja. [IpaBuna cMmemenus.

27. 3akonomepHoctu anb(da-pacmnana. berra-munyc-pacnaa. He#tpuso.
I'amMa-n31y4eHne 1 ero CBOMCTBA.

28. Pe3onancHoe moromnieHne ramma-u3nydeHus (3gdexr Meccbayapa).

60



29. SnepHble peakIuu U X OCHOBHBIC THITHI.

30. Ilosutpon. berra-tutoc-pacnana. neKTPOHHBIN 3aXBart.

31. SlnmepHble peakuuu Moj JeWCTBUEM HEUTpOHOB. Peakiius neneHus sapa.
[lenHas peakuus AeICHUS.

32. Peakius cMHTE3a aTOMHBIX SIIEP.

33.  YpoBeHb aneMeHTapHbIX yacTull. KocMuyeckoe nznydeHue.

34. MiooHbl U UX cBOWCcTBa. ME30HBI U X CBOWCTBA.

35.  Twurmbl B3aMMOIEHCTBUN 3JIECMEHTAPHBIX YaCTHII.

36. Yactuisl u antTuyacTUIbl. COUPATBEHOCTD.

37. JlentoHbl. 3aKOH COXPaHEHUs JEITOHHOTO YHCIIA.

38. Anponsl. 3aKOH COXpaHEHHUs1 OAPUOHHOTO YHCIIA.

39. T'mneponbl. CTpaHHOCTD U YETHOCTH DJIEMEHTAPHBIX YACTHII.

40. Kunaccudukanus sneMeHTapHbIX yacTuil. KBapku.

41. Tlepenocunku pyHIaMEHTAIBHBIX B3aUMOICHCTBHIA.

7.3. MeToanueckue MaTepuaJbl, onpeae/silomye npoueaypbl oleHMBaHUSA
3HAHMI, yMeHN, HABLIKOB U (MJIH) ONBITA JeSAITEJLHOCTH, XapaKTePU3y0IMnX
JTanbl (OPMUPOBAHUS KOMIIETEHLMH

OCHOBHOUM 1I€JIbI0 TIPOBEJICHUS TMPOMEKYTOUHOW aTTECTAllUU  SBJISETCS
ompeJeleHUe CTEMEHU JOCTHXKEHUS Ielied Mo ydyeOHOM JUCHUIUIMHE WU ee
paznenam. OCyIIECTBISETCA 3TO MPOBEPKOM M OLEHKOW YPOBHS TEOPETHYECKOM
3HAHWM, TOJYyYEHHBIX OOYYaIOMUMHCS, YMEHHUS TIPHUMEHATh WX B PEIICHUH
MPaKTUYECKUX 3a7ad, CTEMEeHW OBIAJCHUS OOYJarONUMUCA TPAKTUYECKUMH
HaBBIKAMHU U YMEHUSMH B 00beMe TpeOOBaHMI pabouell mporpamMmsl 1Mo AUCIUIUIMHE,
a TAaKXK€ UX YMEHHE CaMOCTOSITEILHO pad0TaTh ¢ y4eOHOM JIUTEpaTypOi.

Opranuzanusi NpoOBEICHUS MPOMEKYTOUHOW aTTECTAllMU perjiaMEeHTUPOBAHA
«ITonoxxenuem 00 opraHu3and 00pa30BaTEIBLHOIO IIpollecca B (eaepalbHOM
rocyJapCTBEHHOM aBTOHOMHOM OOpa30BaTeIbHOM yUpexaeHUH «MOCKOBCKHIA
MOJINTEXHUYECKUN YHUBEPCUTET

7.3.1. Tloka3zaTeu OLEHUBAHMS KOMIIETEHUMI HA Pa3IHYHBIX ITamax Mx
popMupoBanus, gocTHKeHHEe O0YYAWINMMUCH IUIAHHUPYEMbIX Pe3yJbTATOB
00y4eHMs M0 JTUCHUILUIUHE

IIK-21 roToBHOCTb MPOBOJUTH U3MEPUTEIILHBINA IKCIIEPUMEHT U OLIEHUBATH PE3YNbTaThl U3MEPEHUN

Kpurepnn onennBanus

Jrtan (YpoBeHb)

He3aureno/ 3aureno/ 3aureno/ 3aureno/
HEY/IOB/IETBOPUTETHHO YIOBJIETBOPHTE/THHO YIOBJIETBOPHTETHHO YIOR/IETBOPHUTE/THHO
3HATh OO0ygarommiics OO6ygarommiics OOGyuaronuiicst OO6yuaronuiicst
OCHOBHBIE TTIOHATHA, JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET

(uzngeckue
ABJICHUS, OCHOBHBIE
3aKOHBI U MOJICITH

MIOJTHOE OTCYTCTBHE
WM HEI0CTAaTOYHOE
COOTBETCTBHE

HCIIOJIHOC
COOTBECTCTBHUEC

CJIeIYIOIINX 3HAHUM:

YaCTUYHOC
COOTBECTCTBUC

CIEAYIOIINX 3HAHUM:

MOJIHOE
COOTBETCTBHE
CJIEAYIOIIHNX 3HAHUM:
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MEXaHHKH,
AJIEKTPUYCCTBA U
MarHeTHu3Ma,
KOJIeOaHUH M BOJIH,
KBaHTOBOH (PH3HKH,
CTAaTUCTHYCCKOMN
¢u3nKy 1
TEPMOIMHAMHUKH;
TPaHUIIBI UX
MIPUMEHUMOCTH,
MIPUMCHCHHE 3aKOHOB
B BaXKHEHMIIIUX
TIPAKTHIECKIX
TIPHIOKCHUSAX;
OCHOBHBIE
(uznaeckue
BEIIMYUHBI U
¢dusnyeckue
KOHCTaHTHI, UX
oTIpeJieNieHue,
CMBICJI, CIIOCOOLI U
CAUHHUIBI UX
U3MEpeHUS;
(hyHIaMeHTaIbHBIC
(hu3UYecKHe OTBITHI
1 UX pOIIb B
Pa3BUTHH HAYKU;
Ha3HAaYCHHUE U
MIPUHLHUIIBI AeUCTBUSA

CIeIYIOUINX 3HAHUMN:
OCHOBHBIC TTOHATHS,

SABJICHHS, OCHOBHBIC

¢usnaeckue

3aKOHBI U MOJZIEIIN
MEXaHUKH,
3JIEKTPUYECTBA U
MarHeTusma,
Kose0aHui ¥ BOJIH,
KBaHTOBOH (hU3UKH,
CTaTHCTHYECKOM
¢busrky 1
TEPMOJMHAMUKHY;
TPaHUIBI HX
MPUMEHUMOCTH,
MPUMEHEHNE 3aKOHOB
B BO)KHEHIIINX
NPaKTHYECKUX
MIPUIIOKEHHUSX;
OCHOBHBIE
¢dusnyeckne
BEJINYUHBI U
¢dusnaeckue
KOHCTaHTHI, UX
OTIpeJieTICHHE,
CMBICII, CTIOCOOBI U
€IMHUIIBI HX
H3MepeHus;
(byH1aMeHTalbHbIe

OCHOBHBIC TTOHSTHS,

SABJICHHS, OCHOBHBIC
3aKOHBI U MOJCIIHA

ANIEKTPUUECTBA U
Koj1e0aHui ¥ BOJIH,
KBaHTOBOH (pH3HKH,

CTaTUCTHUYECKOM

TCPMOANHAMUKH,

MNPUMCEHCHUC 3aKOHOB

¢dusmyeckne

MEXaHHUKH,

MarHeTusma,

¢busrku u

TpaHUIBI UX
MNPpUMEHHUMOCTH,

B BaKHEHIINX
HPaKTUYECKUX
MPUIOKEHUSAX;
OCHOBHBIC
¢dusnyeckue
BEITMYHHBI U
¢dusnyeckne
KOHCTAHTBI, UX
olpeieNicHue,
CMBICII, CIIOCOOBI 1
SIMHULIBI UX
U3MEpeHNS;
(byH1aMeHTaIbHbIC
(u3NUeCKUe OMBITHI
U UX POJIb B

OCHOBHBIE TTOHSITHS,

SIBJICHUsI, OCHOBHBIC

¢du3nyeckne

3aKOHBI U MOJIEIIH
MEXaHHUKH,
ANIEKTPUYECTBA U
MarHeTusMa,
KoJieOaHuil ¥ BOJIH,
KBaHTOBOU (PU3UKH,

MIpUMEHEHHE 3aKOHOB
B BOXKHEHIITHX

CMBICII, CTIOCOOBI 1
€IMHHIIBI UX
N3MEpeHNs;
(byHIaMeHTaIbHBIE
(u3nYEeCKre OTBITHI
U UX POJIb B

OCHOBHBIE TTOHATHS,

SBJICHHSI, OCHOBHBIC

CTaTHCTHYECKOH CTaTHCTHYECKOI
bu3MKH 1 bu3uKH U
TEePMOJMHAMUKH; TEepMOJMHAMUKHY;
IPaHULBI X IPaHULBI HX
NPUMEHUMOCTH, NPUMEHUMOCTH,

MPAKTHIECKHX MPaKTUYECKUX
MPUIOKEHUSX; NPUIIOKECHUSX;
OCHOBHBIE OCHOBHBbIE
busnyeckue ¢busnyeckne
BEJIMYUHBI U BEJINYUHBI U
busnyeckue ¢busnyeckne
KOHCTaHTBI, UX KOHCTAHTBI, UX
OIlpeieNICHIE, onpereNneHue,

¢dusnyeckue

3aKOHBI M MOJICIIH
MEXaHHUKH,
AIIEKTPUUECTBA U
MarHeTu3Ma,
KoJieOaHui ¥ BOJIH,
KBaHTOBOH (PH3HKH,

MIpUMEHECHHE 3aKOHOB
B BaXKHEHIITHX

CMBICII, CHOCOOBI H
SIIMHULIBI UX
H3MEpeHNS;
(dbyHIaMeHTaIbHbIC
(bu3HYeCcKUe OMBITHI
U UX POJIb B

HalJIrojaeMble
MIPUPOJIHEIC H
TEXHOT€HHBIE

peuaTbh TUIIOBBIC
3aJa4M 110 OCHOBHBIM
pasaeiaam (1)I/I3I/IKI/I;

peuiaTbh TUIIOBBIC
3aJa4M 110 OCHOBHbBIM
pazaeiaam (1)I/I3I/IKI/I;

peuiaTtb TUIIOBLIC
3aJJa4yi 110 OCHOBHBIM
pazaciam (I)I/I3I/IKI/I;

Ba)KHEHIITNX (u3HYECKHE ONBITHI
¢busnyecknx U UX POJIb B Pa3BUTHH HAYKH; Pa3BUTUH HAYKH; pa3BUTHH HAYKH;
puOOpOoB. Pa3BUTHH HAYKH; Ha3HavYeHHE U Ha3Ha4YeHHE U Ha3Ha4YeHHEe U
Ha3Ha4YeHHEe 1 TIPUHINIBI ICHCTBUA | NPUHIUIBI JSWCTBHUSA | TPUHIUIIEI JSHCTBUS
MIPUHLIMIIBI IEUCTBUS BaKHEHIIIHNX Ba)KHEHIINX BaXKHEHIINX
BaKHEHTIINX (huznaecKux (usmdeckux ¢du3ngecKux
(huzndeckux puOOPOB. puOOpPOB. prOOPOB.
puOOPOB.
yMEThb OOyyaromumiicst He OOyyaromuiics OO0yuaromuiics OO0yyaromuiics
Hcnons3oBaTh yYMEEeT W B JIEMOHCTPUPYET JIEMOHCTPHPYET JIEMOHCTPUPYET
OCHOBHBIE ITPUEMBI HEJIOCTaTOYHOM HETI0JIHOE JaCTHYHOE TIOJTHOE
00paboTkH CTEINICHN YMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
IKCTIEPUMEHTATbHBIX BBITIOJIHSATH: CIIEIYIOLIMX YMEHHUN: | CIEIYIOUIMX YMEHHUH: | CICIYIOLINX YMEHHUH:
JIAHHBIX; Hcnons3oBaTh Hcnonp3oBath Hcnons3oBaTh Hcnonp3oBaTh
pelarh TUIIOBbIE OCHOBHbIE ITPUEMBbI OCHOBHbIE ITPUEMBI OCHOBHBbIE MPUEMBI OCHOBHBIE ITPUEMBbI
3aJ1a41 10 OCHOBHBIM 00paboTkn 00paboTku 00paboTkn 00paboTkn
paszenam ¢uzukwy; AKCIIEPUMEHTAJIBHBIX | JKCIIEPUMEHTAJbHBIX | OKCIIEPUMEHTAIBHBIX | 3KCHEPHUMEHTAIbHBIX
0OBSCHUTH OCHOBHBIE JIaHHBIX; JIaHHBIX; JTaHHBIX; JIaHHBIX;
pelaTh TUIIOBBIE

3aJa4y 110 OCHOBHbBIM

pasnenam Gu3uKy;
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sIBIICHUS 1 () HeKTHI
C NO3ULUH
(hyHIaMEHTAIBHBIX
¢busmIecKux
B3aUMOJICHCTBHI;
yKa3aTb, KaKUe
3aKOHBI OITUCHIBAIOT
JIaHHOE SIBJICHUE WU
3¢ dexr;
HCTOJIKOBBIBATh
CMBICT (pU3NYECKUX
BEJINYMH U TTOHSATHIH;
3aIIMCHIBATD
YpaBHEHUS IS
¢dusmIecKux
BEIIYHH B CHCTEME
CH;
paboTarth ¢
npudopamu u
obopynoBaHueM
COBPEMEHHOM
¢busndeckoit
nmabopaTopuu;
UCIIONB30BATh
pasIHYHbIe
METOJIMKA
¢dusnIecKux
HU3MEpEHUN U
00paboTKH
JKCIIEPUMEHTAIIbHBIX
JIAHHBIX;
UCIIOJIb30BaTh
METO/IbI aIeKBATHOI'O
(u3NIeCKOro U
MaTeMaTH4eCKOro
MOJICJIUPOBAHUS, a
TaKKe PHUMEHSTD
METOJIbI (PU3HKO-
MaTeMaTH4eCcKOro
aHaJM3a K peleHUI0
KOHKPETHBIX
€CTECTBEHHOHAYYHBI
X ¥ TEeXHUYECKUX
npoGiiem

00BSICHUTH OCHOBHBIE
Ha0mo1aeMble
MPUPOTHBIE U
TEXHOTCHHbIE
ABICHAS U () (HEKTHI
C TIO3UINH
(byHIaMEHTaIbHBIX
(husnveckux
B3aUMOJEHCTBU;
yKa3aTh, Kakue
3aKOHBI OIUCHIBAIOT
JaHHOE SIBJICHUE WJIN
3¢ dexT;
HCTOJIKOBBIBATh
CMBICT (PU3HUECKUX
BEJINYMH U TTOHATHH;
3aITUCHIBATH
YpaBHEHHUsI 115
(busnUecKux
BEJINYUH B CHCTEME
CH;
paboraTthb ¢
nprOOpaMu
o0opynoBaHUEM
COBpPEMEHHOM
(uznaeckoit
nabopaTopuu;
UCIIOJIb30BaTh
pasinuHbIe
METOTUKH
(uzrueckux
HU3MEpPEHUN U
00paboTku
9KCIIEPUMEHTAIIBHBIX
JIaHHBIX;
UCTIONIb30BaTh
METO/IBI aJICKBAaTHOTO
(buznueckoro u
MaTeMaTH4eCcKOro
MO/JICTIMPOBAHUSI, &
TaKKe MPUMEHSTh
METOJIbI PU3UKO-
MaTeMaTH4eCKOTro
aHaJIM3a K PeIICHNI0
KOHKPETHBIX
€CTECTBEHHOHAYYHbI
X U TEXHUYECKHUX
nmpoOeM

0OBSICHUTH OCHOBHBIC
HabJo1aeMble
MPUPOTHBIEC U
TEXHOT€HHbIE
SBIICHHUA U 3D (HEeKTHI
C TIO3ULNH
(byHIaMEHTaTBHBIX
(huznUecKux
B3aMMOJIEHCTBU;
yKa3arh, Kakue
3aKOHBI OITUCHIBAIOT
JaHHOE SIBJICHUE WIIH
3¢ dexT;
HCTOJIKOBBIBATh
CMBICT (PU3HIECKUX
BEJIMYMH U TTOHATHH;
3aIHICHIBATD
YpaBHEHHUsI 115
(hu3nIecKux
BEJIMYMH B CHCTEME
CH;
paborats ¢
nprOOpaMu u
obopynoBaHUEM
COBPEMEHHOM
(huznaeckoit
nabopaTopuu;
UCIIOJIb30BaTh
pasinuHbIe
METOTUKH
(uzmueckux
U3MEpEHUl U
00paboTkH
9KCIIEPUMEHTAIIBHBIX
JIaHHBIX;
HCTIONIb30BATh
METO/IBI aJICKBAaTHOTO
(uzmueckoro u
MaTeMaTH4eCKOro
MO/JICITMPOBAHUSI, &
TaKKe MPUMEHSTh
MeTOJBI (PU3UKO-
MaTeMaTH4eCKOTo
aHaJIM3a K PEeIICHUI0
KOHKPETHBIX
€CTECTBEHHOHAYYHbI
X U TEXHUYECKHX
nmpoOeM

00BSCHUTH OCHOBHBIE
Ha0ogaeMble
NPUPOIHBIE U
TEXHOT'CHHbIC
siBIeHUS U 3P PeKTh
C TIO3UIAN
(byHIaMEHTaITBHBIX
(busndeckux
B3aUMOJCHCTBUN;
yKa3aTth, Kakne
3aKOHBI ONUCHIBAIOT
JIaHHOE SIBJICHUE WU
3¢ dexT;
HCTOJIKOBBIBATb
CMBICIT (PU3UYECKUX
BEIIMYHH U MTOHSATHUI;
3aIIMCHIBATD
ypaBHEHHS JJIs
(busndeckux
BEJINYUH B CHCTEME
CH;
paboTath ¢
mpubopaMu 1
00opynoBaHUEM
COBPEMEHHOMN
(uznIecKoi
nabopaTopuu;
UCIIOJIb30BaTh
pasyinuHbIe
METOIUKH
¢busnueckux
U3MEpEeHU U
00paboTKn
IKCIIEPUMEHTAIBHBIX
JIaHHBIX;
UCIIONB30BaTh
METO/IbI aICKBATHOTO
(u3nIecKoro u
MaTeMaTH4eCcKoro
MO/ICTIMPOBAHUSI, a
TaKKe MPUMEHSTh
METOZBI (PH3HKO-
MaTeMaTH4ecKoro
aHaJIM3a K peIeHUI0
KOHKPETHBIX
€CTECTBEHHOHAYYHEI
X U TEXHUYECKHUX
npoOieM

OOBSCHUTH OCHOBHBIC
HaOJo1aeMble
HPUPOJHBIE U
TEXHOTCHHBIC

siBIICHUS U 3D HeKThI

C ITO3UIHI
(hyHIaMEHTAIBHBIX
¢busngeckux
B3alMOJICHCTBUM;
yKa3arh, Kakue
3aKOHBI OITUCHIBAIOT
JaHHOE SIBJICHUE WU
3¢ dexT;
HCTOJIKOBBIBATh
CMBICIT (PH3UYESCKUX
BCJINYMH H TTOHATHI;
3aIIMCHIBATh
ypaBHEHHS ISt
¢busngeckux
BEJIMUUH B CHCTEME
CH;
paboTats ¢
npuOOpaMu u
o0opynoBaHHEM
COBPEMEHHOI
¢dusngeckoit
nabopaTopuu;
UCIIOJIb30BaTh
pasiiuuHbIe
METOTUKH
¢busnueckux
U3MEpEHUN U
00paboTku
IKCIIEPHUMEHTAIBHBIX
JIAHHBIX;
HCIIOJIB30BAaTh
METO/IbI aIeKBATHOI'O
(bu3nvecKoro u
MaTeMaTH4ecKoro
MOJICJIMPOBAHUS, a
TaKKe MPUMEHSITh
METOABI (PU3UKO-
MaTeMaTH4ecKoro
aHaJIM3a K PeIICHUI0
KOHKPETHBIX
€CTECTBEHHOHAYYHBI
X ¥ TEXHUYECKUX
npooeM
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BJIaIeTh
METOoJlaMU
HKCTIEPUMEHTAIIBHOTO
UCCIIEJIOBaHMUS B
(uznke
(mmanupoBaHUe,
MIOCTaHOBKA H
obpaboTka
SKCIIEPUMEHTA);
UCIIOJIb30BaHMs
OCHOBHBIX
o0meuznIecKux
3aKOHOB U
MPUHLIUIIOB B
Ba)KHEHIINX
MPAaKTHYECKNX
MPWIOKECHUSX;
MPUMEHCHHUS
OCHOBHBIX METOJIOB
¢busmKo-
MaTeMaTH4eCcKOro
aHaM3a JIs
pereHus
€CTECTBEHHOHAYYHBI
X 3aj1ay;
MpaBUILHOM
9KCIUTyaTalUH
OCHOBHBIX IIPHOOPOB
1 000pyHOBaHUS
COBpPEMEHHOM
¢busnyeckoit
naboparopuu;
UCIIOJIb30BaHMs
METO/IOB
(u3MIecKoro
MO/IETTMPOBAHMS Ha
TIPaKTHKE.

OOyuarommiics He
BJIajieeT WIN B
HEJ0CTaTOYHOU

CTETICHH BIIAJICCT:

METOJlaMHU
9KCIEPUMEHTAILHOTO
HCCIIEOBAaHMS B
¢uznke
(mmanupoBaHue,
MIOCTAaHOBKA U
obOpaboTka
9KCIEPUMEHTA);
UCIIONIb30BaHUS
OCHOBHBIX
o01IehU3nIeCKUX
3aKOHOB H
MIPUHIUIIOB B
BaKHEHIIINX
MPaKTHYECKUX
TIPUIIOKCHHUSAX;
IIPUMCHEHHS
OCHOBHBIX METOJ10B
¢usmko-

MaTeMaTHU4YCCKOI' O

aHanm3a Juis
peueHus
€CTECTBEHHOHAYUYHBI
X 3aj1a4;
MIpaBUJIbHON
SKCILTyaTallx
OCHOBHBIX IPHOOPOB

u 000pyA0BaHuUs

COBpPEMEHHOMU
(usnueckoi
nabopaTtopuu;
UCIIOIb30BAHUS
METOJI0B
¢usmyeckoro

MO/JIETTMPOBAHHMS Ha

MPaKTHKE.

OOyuaronmiics
BJaJICET B HETIOTHOM
0o0BeMe U TIPOSIBISACT

HEJIOCTaTOYHOCTh
BJIAJICHUS HABBIKAMHU
METOaMH
9KCTIEPUMEHTAIBHOTO

HCCIIeIOBAHMS B

¢dusuke

(nnaHupoBaHue,

TIOCTaHOBKA U

o0OpaboTka
9KCTIEPUMEHTA);

HCTIONIB30BAHMSA

OCHOBHBIX
obmedn3ngecKkux
3aKOHOB H
MIPUHIIUTIOB B
BaYKHEHUIINX
MPaKTHYECKUX
TIPUIIOKEHHUSX;
MIPUMEHECHHUS
OCHOBHBIX METOJIOB
(uznko-
MaTeMaTHIECKOTO
aHanm3a JuIs
peueHus
€CTECTBEHHOHAYYHBI
X 3aj1a4;
IIPABUJILHOM
9KCILTyaTallu
OCHOBHBIX TIPHOOPOB
1 000pyIOBaHUSL
COBPEMEHHOI
(huznveckoit
mabopaTOpHH;

UCIIOJIb30BAHHUS

METOJIOB
(huzngecKkoro
MO/JICJTUPOBAHHUs Ha
MpaKTHKE.

OO0y4aroummcest
JIOIYCKArOTCS
HE3HAYHUTEIIbHbIC
OIIIOKH,
HETOYHOCTH,
3aTpyJHEHUS,
YaCTHYHO BIIaJCET
HaBBIKAMU METOJaMHU
9KCIIEPUMEHTAILHOTO
HCCJIEJOBaHMUS B
¢dusuke
(nnaHupoBaHue,
MIOCTaHOBKA U
o0paboTka
9KCTIEPUMEHTA);
HCTIONIb30BaHMS
OCHOBHBIX
o01Ie(hU3nIECKUX
3aKOHOB U
MPUHIIUIIOB B
BaXKHEHIINX
NPaKTHYECKUX
MPWIOKCHUSAX;
MIPUMEHEHHS
OCHOBHBIX METOJIOB
¢uznko-
MaTeMaTH4ecKoro
aHaM3a Jist
peteHus
€CTECTBEHHOHAYYHBI
X 3aj1a4;
MPaBUIILHOM
SKCILTyaTalin
OCHOBHBIX IIPHOOPOB
1 000pYZOBaHUS
COBPEMEHHOMN
(u3mIecKoit
naboparopuu;
UCIIOJIb30BaHHMs
METO/IOB
¢usngeckoro
MOJICTMPOBAHHUS Ha
TIPaKTHKE.

OO0yuaronuiics
CBOOOTHO IPUMEHSIET
MOJTy4CHHBIE
HaBBIKH, B TOJTHOM
o0beme BIameeT
METOaMH
HKCIIEPUMEHTAIBHOTO
UCCIIEZIOBaHUS B
¢dusnke
(nna"UpOBaHUE,
MIOCTaHOBKa U
o0OpaboTka
9KCIIEPUMEHTA);
HCTIONIb30BAHUSA
OCHOBHBIX
obmmedr3naecKux
3aKOHOB U
NPUHLUIIOB B
BAYKHEHUIIINX
MPaKTHYECKUX
NPUIIOKECHUSX;
MIPUMEHECHHUS
OCHOBHBIX METOJIOB
¢$usnKo-
MaTeMaTHIeCcKOTro
aHanM3a JuIs
peeHus
€CTECTBEHHOHAYUYHBI
X 3aj1ay;
IIPABUJIBHOM
IKCILUTyaTal[K
OCHOBHBIX IIPHOOPOB
u 000pyIOBaHUSL
COBPEMEHHOI
¢dusngecKoit
nabopaTopuu;
UCIIOJIb30BaHUS
METOJIOB
(u3UIecKoro
MO/ICJIMPOBAHMUS Ha
MpaKTHKE.

7.3.2. MeToanka oueHUBAHHUS Pe3yJIbTATOB MPOMEKYTOUHOI aTTecTaluu
IlokazarenaMu OIlICHUBAHUS KOMIIETCHIIMM Ha DTalle
aTTecTanuu 1o auciuiuiiHe «®Du3nKay SBISIOTCS Pe3yJabTaThl OOYyYEeHHs TIO

MUCIHUTUINHE.

IIPOMEKYTOUYHOU

OueHOYHBIH JIUCT Pe3yIbTATOB 00y4eHHS M0 JMCHMILINHE
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YpoBeHb

(u3nIecKoro u
MaTEMaTHYECKOTO
MOJICTUPOBAHHUS, &
TAKKE MPUMEHSTH

Kon 3HaHUA YMmeHus Hagbiku CopMHPOBAHHOCTH
KOMIIETEHIIUHU KOMIIETEHIIMU HA JTAHHOM
aTarne / OleHKa
Hcnons3oBath
OCHOBHEBIC ITPHEMBI
00paboTKH
IKCICPUMECHTANTBHBIX
OCHOBHEBIE JaHHBIX;
MNOHATHA, pelaTe TUIIOBBIE
¢busuueckue 3a/1a4¥ IO OCHOBHBIM
SIBIICHUS, paszenam (Gpu3HKH; MeTOIaMHt
OCHOBHBIE 3aKOHBI | OOBSCHUTHL OCHOBHBIE | JKCIICPUMEHTAIILHOTO
Y MOJCIH Ha0JII0TaeMBbIC HCCIICI0BAHNUS B
MEXaHHKH, NPUPOJIHBIC H ¢usnke
AIEKTPUYECTBA U TEXHOTCHHBIC (mmanupoBaHUe,
MarHeTusma, sirieHUSE U 3 ek ThI ITOCTAaHOBKA 1
KoJIEOaHUH U C MO3HITHIA o00paboTka
BOJIH, KBAHTOBOH (dyHIaMEHTATBHBIX IKCIIEPHMEHTA);
(huznkwy, dusmgecknx HCIOJIb30BaHUS
CTaTUCTUYECKOU B3aUMO/IEICTBUI; OCHOBHBIX
¢busuky u yKa3arh, Kakue o0meduznIecKux
TEPMOANHAMUKH; 3aKOHBI ONUCHIBAIOT 3aKOHOB 1
TpaHuLbl UX JIAaHHOE SIBJICHUE WJIA [IPUHIIUIIOB B
NIPUMEHHUMOCTH, > dexr; BAKHEUILINX
NPUMCHEHNE HCTOJIKOBEIBATh OpaKTUICCKUX
3aKOHOB B CMBICT PUBNIECKUX TIPUJIOKCHHUSAX;
T1K-21 Ba)KHEUIINX BEJIMYHUH U IMOHITUI; NPpUMCHCHUS
MIPAKTHICCKUX 3aIiChIBATh OCHOBHBIX METOJIOB
MIPHIOKCHUSX; ypaBHEHHS JUIs ¢uznko-
OCHOBHBIC (hM3MYIEeCKUX BETMINH MaTeéMaTu4ecKkoro
(uznueckue B cucteme CU; aHaym3a JJjs
BCJIMYHHBI U pa60TaTL c peuicHus
(uznueckue npuGopamMu u €CTEeCTBEHHOHAYYHBIX
KOHCTaHTBI, UX 000pyI0BaHHEM 3ajJ1a4;
oTpeieNieHue, COBPEMEHHOI NPaBUIIbHOM
CMBICJI, CLIOCOOBI U (usnueckoit SKCILTyaTaln
CTMEHIBL HX HaBopaTopuy; OCHOBHBIX TIPHOOPOB
1 000pYIOBaHU
HU3MEpPEHMA, HCIIO0JIb30BaTh COBpEMEHHOIT
(I)yHHaMeHTaJ'ILHLIC pa3iau4YHbIe (1)I/I3I/I‘I eCKOil
(husnueckue METOIUKH nabopaTopuu;
OTIBITHI M KX POJIb (pU3MIECKHUX HCITOJIE30BaHMUS
B Pa3BUTHH HAYKH, U3MEPEHUH U METOIOB
Ha3HAYEHHE U 06paGoTKH usmaeckoro
IIPHHITUIIBI AKCIIEPUMEHTAITBLHBIX MOACIMPOBANHA Ha
ZleﬁCTvBI/m I MPaKTHKE.
BaKHEHIIIMX
—— HCIIOJIb30BaTh
IpHGOPOB. METO/IbI aJIEKBATHOTO

METOJIbI PU3UKO-
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MaTeMaTH4ecKoro
aHAJIN3a K PELICHHIO
KOHKDPETHBIX
€CTECTBEHHOHAYYHBIX
U TeXHUYECKHX
mpobeM

OneHka 1O JOUCHUIUIMHE 3aBUCHUT OT YpOBHS C(HOPMHPOBAHHOCTHU
KOMIIETEHIIUM, 3aKPEIJICHHBIX 3a AUCIUIUIMHON M MpEeNCTaBlsieT cO0OM cpenHee
apu(meTryecKoe OT BBICTABICHHBIX OLIEHOK MO OTAEIBHBIM pe3yJibTaTaM O0ydeHHUs
(3HaHUA, YMEHUH, HaBBIKH).

OmeHka «3a4TeHO» BBICTABIACTCS, €CIH CpeaHee apudMeTHuyecKoe
HaxoauTcs B uHTEpBaie oT 2,4 no 5,0. OueHka «HE 3a4TEHO» BBICTABIISIETCS, €CIH
cpenHee apupMeTuuecKoe HaxoauTes B unrepnaie ot 0 no 2.4.

[IpomexxyTouHas aTTecTalusi oOydaromuxcsi B popme 3adera MpOBOIUTCS IO
pe3yibTaTaM BBIMOJHEHUS BCEX BHJJOB Y4eOHOM paloThl, MPEIyCMOTPEHHBIX
y4eOHBIM TUJIAHOM MO JucHUIUINHE «Du3ukay, mpu 3TOM YUUTHIBAIOTCS PE3YIbTaThl
TEKyLIErO0 KOHTpOJIA YCIIEBAEMOCTH B TedeHHe cemectpa. OIEeHKa CTelneHH
JOCTHKEHUS O0YYAIOIIMMUCS [JIAHUPYEMBIX PE3yJIbTaTOB O0yUEHHUsI IO JUCIUILINHE
MIPOBOAMUTCS TMPEMOAABATENEM, BEAYIIMM 3aHATHS [0 JAUCUUILNIMHE METOAOM
JKCIIEPTHOM ONEHKU. [lo WTOramM mMmpoMEXyTOUYHOM AaTTecTaluu IO AUCHHUILUIMHE
BBICTABJISIETCS OLIEHKA «3aYTEHO», «HE 3aYTEHOY.

HIxkana
OLleHUBAaHUA

Onucanue

BoinonHeHs! Bce BUIBI yueOHON paOOThI, MPETyCMOTPEHHbIE YUEOHBIM IJIAHOM.
CTyneHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHMI, HABBIKOB IIPUBEICHHBIM B
TabInuax TIoKas3aresneil, omepupyeT NpPUOOPETEHHBIMU 3HAHUSAMH, YMEHHIMH,
3auTeHo HaBBbIKaMU, IPUMEHSAET UX B CUTYaLUAX NOBBILIEHHOMN CII0XHOCTH. [Ipn aTOM MOTyT
OBITH JOMYIIEHbl HE3HAUUTENbHbIE OLIMOKM, HETOYHOCTH, 3aTpyIHEHUS NpU
QHAINTUYECKUX  OIepalusX, IMepeHoce 3HaHMM M yMEHUH Ha  HOBBIE,
HECTAaHIapPTHbIE CUTYalLUH.

He BbimonHeH oauH wiu Oojiee BHUJIOB y4eOHOW paboOThHI, MPEeTyCMOTPEHHBIX
yueOHbIM maHoM. CTyIeHT JIeMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHUH,
YMEHMH, HaBBIKOB IO JTanaM (ypoBHSM) C(OpPMHPOBAHHOCTH KOMIIETEHIIH,
JIOMYCKAIOTCSl 3HAYUTEIIbHBIE OUIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHHUM, YMEHUH,
HaBBIKOB I10 pSAY MOKa3aTeNed, CTYAeHT UCTBIThIBAET 3HAYNTENbHbIE 3aTPYIHEHUS
IIPY ONIEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU IIPU UX MIEPEHOCE HA HOBBIE CUTYallUH.

He 3aureno

OmeHKa «OTIMYHO»  BBICTABISACTCS, €CIH CpelHee apu(pMeTHUeCKoe
HaxoauTcs B uHTEpBase ot 4,5 1o 5,0.
O11eHKa «XOpOIII0» BBICTABIISACTCS, €CIU CpeaHee apuPpMeTUIEeCKOe HaXOAUTCS

B UHTEpBaJIE OT 3,5 10 4.,4.
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OreHKa «yIOBICTBOPUTEIIBHO» BBICTABIISIETCS, €CJIA CPeHEE apUPMETHISCKOE
HaXOJUTCs B UHTEpBaJe oT 2,5 10 3.4.

Orenka «HEYJOBIECTBOPUTEIBHOY BBICTaBJISIETCH, eclu cpenHee
apudmMeTHIecKoe HaxoauTcsi B uHTepBase ot 0 g0 2,4.

[IpomexyTouHast arrectanus oOydaromuxcs B (GopMe dK3aMeHa IMPOBOJAUTCS
10 pe3yJibTaTaM BBHITIOJHEHUS BCEX BHJAOB Y4eOHON paboThI, MPETyCMOTPEHHBIX
y4eOHBIM TIJIAHOM 0 JUCHUIUIUHE «DU3HMKa», IIPU 3TOM YUUTHIBAIOTCS PE3yJIbTaThl
TEKYIIEr0 KOHTPOJIsi YCIIEBaeMOCTH B TeueHue cemectpa. OlieHKa CTeneHu
TOCTIKEHUS O0YJAFOIIIMMHUCS TNIAHUPYEMBIX PE3YJIbTaTOB O0yUCHHUSI IO AUCIUTUTNHE
MPOBOAUTCS TMPENojaBaTeNIeM, BEAYIIMM 3aHATHS MO JAUCHUIUIMHE METOJ0M
AKCIIEPTHOM OLEHKU. [lo WTOramM mNpOMEKYyTOUHOM AaTrTecTaluu IO AUCHHUILUIMHE
BBICTABJISIETCA  OLIEHKA «OTJIMYHO», «XOPOIIO», «YIOBIECTBOPUTEIBLHO»  WJIU
«HEYJIOBJIETBOPUTEIIHLHO.

Ixkana oueHuBaAHUA Onucanue

BrimonHeHs! Bce BHIbI yueOHOW pabOThI, MPENyCMOTPEHHbIE Y4EOHBIM
wi1aHoM. CTyAEeHT JEMOHCTPUPYET COOTBETCTBME 3HAaHUM, YMEHMIA,
HaBBIKOB TNPHUBEACHHBIM B  Ta0nHIaX IoOKa3zaTelied, Omepupyer
IpUOOPETEHHBIMU 3HAHUSAMHU, YMEHMSMHU, HABBIKAMH, MPUMEHSET HUX B
CUTYaIMsX MOBBIIIEHHON CI0XKHOCTH. [Ipu 3TOM MOTYT OBITH AOMYIICHBI
HE3HAYUTENIbHbIE OLIMOKH, HETOYHOCTH, 3aTpyAHEHUs npu
AQHAINTUYECKUX OIEpalusax, HEpeHOCEe 3HAaHUM M YMEHUIl Ha HOBBIE,
HECTaH/IapTHBIE CUTYalLUH.

OTJIINYHO

BeimonHeHs! Bce BHIbI yueOHOW pabOThI, MPEIyCMOTPEHHbIE Y4eOHBIM
w1aHoM. CTyZIeHT AEMOHCTPUPYET HEMOJHOE, IPABUIBHOE COOTBETCTBHE
3HAaHUH, YMEHUH, HaBBIKOB NIPUBEICHHBIM B TaOJIUIAX MOKa3aTenel, oo
€CIIU TIPH 3TOM ObUIH JOMYIIEHBI 2-3 HECYIIECTBEHHBIE OIIUOKH.

Xopomo

Beinonnensl Bce Buabl yuyeOHOH paboOThI, MpeayCMOTPEHHbIE Yy4EOHBIM
mw1aHoM. CTyIeHT JIeMOHCTPUPYET COOTBETCTBME 3HAHMH, B KOTOPOM
OCBEIIICHa OCHOBHAs, HauOoJiee BakKHas 4acTh MaTepHaja, HO MPH 3TOM
JIOTIYIIIEHA OJIHA 3HAYMTENbHas OIINOKA WJIK HETOYHOCTb.

yI[OBJ'ICTBOpI/ITeJ'ILHO

He BoimomHen oauH wiu  Oojee  BUAOB  yuyeOHOW  paboThl,
OPEIYyCMOTPEHHBIX  y4eOHbIM  TUIaHOM. CTYyAEHT JIEMOHCTpUpPYET
HETIOJTHOE COOTBETCTBHE 3HAHWI, YMEHWH, HaBHIKOB IPHBEICHHBIM B
TabMUIaX  TOKa3aTesei, JOMyCKAaloTCs  3HAYMTEIbHBIE  OLIMOKH,
NPOSIBIISIETCS.  OTCYTCTBHME 3HAaHWHM, YMEHHH, HABBIKOB 110 DIy
nokaszaresiei, CTYJIEHT HCIBITBIBAET 3HAYMTENbHbIE 3aTPYJHEHUS IpH
OTIEPHPOBAHNU 3HAHWSAMH M YMEHUSMH IPH WX TEpeHOCe Ha HOBHIC
CUTYaIHH.

HeynosnersopurensHo

8. JeKTpoHHasA HHGOPMAITMOHHO-00pa30BaTe/IbHAA cpeaa
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Kaxnprii oOyuaromuiics B TeYEHUE BCETO TMepruoja o0ydeHus obecreunBaeTcs
WHIUBHUIYAIbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(OpPMAIMOHHO-
obpaszoBarenpHOM cpene Yebokcapckoro wuHCTUTyTa (duinuana) MOCKOBCKOTO
MOJUTEXHUISCKOTO YHUBEPCUTETA U3 JHOOOW TOYKH, B KOTOPOH HMMEETCS JOCTYI K

UH(OPMAIITMOHHO-TEIICKOMMYHUKAIMOHHON cetn  «WHTepHeT» (nmamee — ceThb
«HTEepHEeTY»), KaKk Ha TeppUTOpUH (Priihana, Tak U BHE €e.
OnexkTpoHHass HHGPOPMAIMOHHO-00pa3oBaTeiabHasl Cpella — COBOKYITHOCTh

MHOOPMAITMOHHBIX ¥ TEJIEKOMMYHHUKAITMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIUX
TEXHOJOTMUYECKHX  CPEICTB, O0OECMeYHBAIONIMX  OCBOCHHE  OOYyYarolIMMHUCA
00pa30oBaTENbHBIX NMPOrpaMM B MOJHOM O0BEME HE3aBUCUMO OT MECTA HAXOXKICHHUS
00yyYarommuXxcs

DnekTpoHHas HH()OPMALIMOHHO-00pa30oBaTeibHas cpeia 00eCIeunBacT:

a) OCTYI K Y4eOHBIM IJIaHaMm, paboyuM NporpaMMaM JUCHUIUIMH (MOAyJel),
MPAKTUK, AJIEKTPOHHBIM YUYEOHBIM M3IAHUSM M DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaM, yKa3aHHBIM B pa0OUYUX MporpaMMmax JUCIUIUIHH (MOIYJIEH ), MPAKTHK;

0) dopMupoBaHHE 3JIEKTPOHHOTO MOPTHOIHO OOYUYaAOIIETOCsS, B TOM YHCIIE
COXpaHEHUE ero padoT U OLIEHOK 3a 3TU PaboTHI;

B)  (ukcanuio  xoga  oOpa3oBaTelbHOTO  Mpoliecca,  PEe3ysIbTaToB
IPOMEKYTOYHOM aTTeCTAIIMK U PE3YJIHbTATOB OCBOEHHUS NMPOTPaMMBI OaKaiaBpHara,

') MpoBeJeHNuEe YUeOHBIX 3aHATHIM, MPOIEAYP OILCHKU Pe3yIbTaTOB OOy4YeHUS,
peanu3anus KOTOPBIX MNPEIyCMOTPEHA C NPUMEHEHHEM 3JIEKTPOHHOIO OOy4YeHHS,
JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTH;

1) B3aUMOJEHCTBUE MEXAY y4aCTHUKaMHU 00pa30oBaTEIbLHOrO MPOIECca, B TOM
YUCJI€ CUHXPOHHOE W (WMJIM) AaCHUHXPOHHOE B3aWMOJEHCTBUS TIOCPEICTBOM CETU
«nTepHeT». OYHKIIMOHUPOBAHUE JIEKTPOHHON MHPOpMAITMOHHO-00pa30BaTEILHOMN
cpenbl  00ECHeYMBAETCS  COOTBETCTBYIOIIMMHU  CPEICTBaAaMH  HMH(POPMALUOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMA W  KBanudukamueidn  paOOTHUKOB, €€
UCIIOIb3YIOIINX U MOIAEPKUBAIOIINX.

OYHKITMOHUPOBAHUE DJIEKTPOHHOU MH(POPMAIIMOHHO-00pPa30BaTEIBHOM CpeIbl
COOTBETCTBYET  3aKOHOJATeNbCTBY  Poccuiickoit  @enepanuu.  OCHOBHBIMHU
coctassitonumu DMOC dunuana sSBAsSIOTCA:

a) caliT WHCTUTyTa B CceTH VIHTepHET, pacHoJIOKEHHBIH  TIO0
anpecy www.polytech21.ru, https://chebpolytech.ru/ kotopeiii ~ obecrneunBaer: -
J0CTyn OOydYarommMxcs K Y4eOHbIM IJIaHaMm, pabouuMM MporpaMMamM JTUCHUILIMH,
NpPaKkTUK, K UW3JAaHUSM DJEKTPOHHBIX OHOJUOTEYHBIX CHUCTEM, DJICKTPOHHBIM
UH(OPMAIIMOHHBIM M 00pa3oBaTeNbHBIM pecypcaM, YKa3aHHbIX B padodmx
nporpamMmax (paszuenbl caiita «CeneHuss o0 00pa3oBaTeNIbHOW OpTaHU3AINNY); -
uH(popMHUpoBaHHE OOyYaroIIMXcsi 000 BCEX H3MEHEHHUsAX Y4YeOHOro mpoiecca
(HOBOCTHAs JIGHTa caiiTa, JICHTa aHOHCOB); - B3aMMOJIEUCTBHE MEXAY YYaCTHUKAMHU
o0OpazoBaTenpHOTO TIpoliecca (Toapasiesbl caidTa «3a1aTh BOPOC TUPEKTOPY);

0) odwuiuanbHbIe SJICKTPOHHBIC aapeca MOApa3eNeHUH W COTPYIHUKOB
uHCTUTYTa C SHOekc-momeHoMm (@polytech21.ru (CMCOK KOHTAaKTHBIX JIAHHBIX
nonpaszaenennii @uimana pasMenieH Ha oduuuanbHoM caite dunuana B pasaene
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«KOHTaKThI», COUCKA KOHTAKTHBIX OQHUIIMATHHBIX  OJEKTPOHHBIX  JAHHBIX
npernojaBarenell  pasMmeimieHsl B noapasnenax  «Kadeape») obecneunBaror
B3aMMOJICWCTBHE MEX]ly YYACTHUKAMHU 00pa30BaTEIbLHOTO MPOIECCa;

B) JUYHBIM KaOuHeT oOyuaromierocs (moptdoino) (BXOoJ B JUYHBIA KaOUHET
pa3MelieH Ha odunuanbHoM caifte @unnana B pasznene «CTyIeHTy» mojpasfene
«OnekTpoHHass uWHGOPMAIIMOHHO-00pa3oBaTeNibHasg Cpela») BKIIOYAaeT B ceds
noptoano  CTyAeHTa, OJJICKTPOHHbIE BEJOMOCTH, PEUTHHT CTYJEHTOB U
obOecrieunBaeT: - (Qukcanuio Xoaa o0pa30BaTEIBLHOTO IMpoOIecca, pPe3yJIbTaTOB
MIPOMEKYTOUYHOHN aTTECTAIIMK U PE3yJIbTaTOB OCBOCHHS 00Pa30BATEIBHBIX MPOTPAMM
oOy4Jarorumucs, GopMUPOBAHUE IEKTPOHHOTO MOPTQOIHNO 00YyUaIOmEerocsi, B TOM
YHCIIe ¢ COXpaHeHne paboT 00yJaroIIerocs, peIeH3ui 1 OIIEHOK Ha 3TH pabOThI,

I) DJICKTPOHHBIE OMOJMOTEKH, BKJIIOYAIONIME AJICKTPOHHBIE KaTaJlorH,
MOJTHOTEKCTOBBIE JOKYMEHTHI M 00€CIICUNBAIOIINE JOCTY K yIeOHO-METOMICSCKIM
MaTepuaiaM, BBITYCKHBIM KBIM(PUKAIUOHHBIM paboTam u T.a.: Yebokcapckoro
uHcTuTyTa (hunuana) - «MMPBUCH

1) IEKTPOHHO-0MOMMoTeuHble cucteMbl (OBC), BKIIOUarOMIME 3IEKTPOHHBIN

KaTajor MW IOJHOTEKCTOBBIC AoKkyMeHThl: - «JIAHb» -www.e.lanbook.com -
OopasoBareibHas miathopma FOpaiT -https://urait.ru
e) maTdopma 1udpoBoro oOpa3zoBaHUs [Tonurexa -

https://Ims.mospolytech.ru/

K) cucrteMa «AHTUIUTaruaT» -https://www.antiplagiat.ru/

3) cucteMa »3JeKTpoHHoro aokymentooobopora DIRECTUM Standard —
o0ecreynBaeT JOKyMEeHTO000poT Mex 1y Duiinanom U Y HUBEPCUTETOM;

n) cucrema «1C Ynpasnenue BY3om Dnextponnslit nekanat» (MockoBckuit
MOJIMTEXHUYECKUH YHUBEPCUTET) oOecrednBaeT PUKCAINI0 X0Aa 00pa30BaTeIbHOTO
mpolecca, pe3yslbTaTOB MPOMEXKYTOYHOW aTTECTallMd W PE3yJIbTaTOB OCBOCHUS
00pa3oBaTeNbHBIX MPOrpaMM 00YyHArOIITUMUCS;

k) cucrema «POLYTECH systems» obecrneunBaer uWHGOPMAIIMOHHOE,
JOKYMEHTJIbHOE  aBTOMATU3UPOBAHHOE  COIPOBOXKIEHHE  00pa30BaATEIBHOTO
nporuecca;

) cucrema «AburypueHT» oOecrieynBaeT JOKYMEHTAJIbHOE
aBTOMATU3UPOBAHHOE COMPOBOXK/IEHUE PAOOTHI MPUEMHON KOMUCCHUH.

Q. IlepeyeHb OCHOBHOW W [JONMOJHUTEJIbHOM Y4eOHOHM JHMTEpPaTyphbl,
HEe00X0IMMO¥ 1JIS1 0CBOCHHUS THUCIIHIIIINHBI

OcHoBHas JauTEpaTypa

KpaBuenko, H.HO. ®wusmka: y4eOHMK W TPAKTUKyM IS BY30B /
H. 1O. KpaBuenko. — Mocksa : UznarensctBo FOpaiit, 2023. — 300 c¢. — (Briciiee
obpazoBanue). — ISBN 978-5-534-01027-5. — Tekct : dIeKTpOoHHBIH //
Oo6pa3zoBarenbHas miaTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511701

[{yxepman, U. 1. ®usnka Ha aIpoHHBIX KoOJUlaiaepax : yaeOHoe mocooue st
By30B/ WU. U. lykepman. — Mocksa : UznatensctBo IOpaiit, 2023. — 131c. —
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(Breicmiee o6pazoBanue). — ISBN 978-5-534-15353-8. — Tekcr : 2neKTpOHHBIN //
OopasoBarenbHas iatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/497662

JlonoJIHUTEeIbHAS JTUTEpPaTypa

I'yzeBa, T. A. Omnpenenenne (U3HKO-MEXaHHUECKUX XapPaKTEPUCTHUK
MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepUajoB : yudeOHo-MeTonudeckoe mocobue / T.
A. TI'yzesa, I'. E. Hexopommx, A. U. Jonrux. — Mocksa : MI'TY um. H.D. baymana,
2020. — 60 c¢. — ISBN 978-5-7038-5259-0. — Texkcr : smexkTpoHHbli / Jlanb :
AJIeKTpOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/205583

Anizennion, A.E. ®wsmka: y4eOHMK © TPAKTHKYM I BY30B /
A. E. Aiizention. — Mocksa : M3gatensctBo FOpaiit, 2023. — 335 ¢. — (Bricmiee
obOpazoBanme). — ISBN 978-5-534-00487-8. — Tekctr : DJCKTpOHHBIA //
Oo0pa3zoBarenbHas miaTdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/511373

Ilepuoarka
1. HedTrerazosas MIPOMBIIIJIEHHOCTh : OTpacjaeBOU JKypHall.

https://nprom.online. - TekcT : 37IEKTPOHHBIH.
2. Bypenne u HedTh : HAYYHO-TEXHHUYCCKHH pEIECH3UPYEMBIH IKypHAI.
https://burneft.ru/ethics. - Tekct : 35eKTPOHHBIH.

11. IIpodeccnonabHbie 0a3bl JaHHBIX U HH(POPMALMOHHO-CIIPABOYHbIEC
CUCTEMbI

IIpodeccuonanbHast 6a3a 1aHHBIX U WNudopmanus o mpaBe COOCTBEHHOCTH
MH(}OPMaLOHHO-CIIPABOYHbBIE CHCTEMBI (peKBHU3UTHI JOTOBOPA)
CoBepleHCTBOBaHME o0pa3oBaHUs U

HH)KGHGpHOfI JACATCIIBHOCTH BO BCEX HX
MNPOABJICHUAX, OTHOCAIIHUXCA K y‘Ie6HOMy,

HayYHOMY n TEXHOJIOTHYCCKOMY
HAIPABJICHUSIM, BKJTIOYAs HPOLIECCHI
IIPENoIaBaHus, KOHCYJIbTUPOBAHHSI,
Accorpaiyst ”H)XeHepHOro oopa3oBanust Poccun | niccnenoBanusi,  pa3pabOTKH — WHIKCHEPHBIX
http://www.ac-raee.ru/ pelieHuil, BKIoYas He(TEera3oByl OTPacib,
TpaHcepa TEXHOJIOTHI, OKa3aHHs MIHPOKOTO
CIIeKTpa 00pa3oBaTeNbHbIX YCIyT,

oOecrieyeHHs CBsi3eil ¢ OOIIECTBEHHOCTHIO,
MIPOU3BOJCTBOM, HAYKOW W MHTErpallid B
MEXITyHApOIHOE HAy4YHO-00pa3oBaTeIbHOE
npoctpancTBO. CBOOOAHBIN JOCTYIT

Bce 00 aBTOMOOMIIBHBIX MapKax OmnucaHuve UCTOPUM CO3/1aHUs aBTOMOOUIIEH B
https://proautomarki.ru/kto-izobrel-avtomobil/ mupe 1 B Poccuu. CBoGOHBIN ToCcTyT
ABTOMOOWIL ~ BenMUailiee  M300pEeTeHHE,

HaBcerja U3MEHUBIIIEE YeJI0BEYECTBO.
HcTopus pa3BuTusi aBTOMOOUIISI TECHO CBSA3aHA
C BEIMKHUMM H300peTaTessiMi U UH)KEHEpaMH.
Ho B omimume OT Jpyrux  KpyHHBIX
n300peTeHuii, OpUTMHAJIbHAs uzes

Uctopus aBTomMoOMIIEH
https://autohs.ru/avtomobili/legkovye/istoriya-
razvitiya-avtomobilya-rannie-gody.html
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[IpodeccuonanpHas 6a3a TaHHBIX U
UH(POPMALIOHHO-CITPABOYHBIE CHCTEMBI

HNudopmanus o mpaBe COOCTBEHHOCTH
(pexBU3UTHI JOTOBOpPA)

aBTOMOOWJII HE MOXET OBITh MpUITKMCAHA
OoJHOMY 4YenoBeky. Haxg Helh paboranu
MHOKECTBO JIFOJIEN U3 pa3HbIX cTpaH mupa. Ha
ATOM cailTe peub MOWJET O HadyajIbHOM JTare
pa3BuTHs aBToM0oOuIIs1. CBOOOAHBIN JOCTYI

Hayunas anekrponnas 6ubnuoreka Elibrary
http://elibrary.ru/

Hayunas AJICKTPOHHAS OoubmoTeKa
eLIBRARY.RU - 3TO KpyIHEHIINI
poccuiickuii HHPOPMAITMOHHO-aHATUTHYECCKUI
mopran B 00JacTH HAYKH, TEXHOJIOTHH,
MEAMIMHBI M 00pa3oBaHusl, CoOAepKallun
pedeparsl W MOJHBIE TEKCTHI Oonee 26 MIH
HAyYHBIX CTaTe W MyOJMKaIii, B TOM 4YHUCIe
AJIEKTpOHHBIE Bepcuu Oonee 5600 poccuiickux
HAYyYHO-TEXHUUYECKUX KYPHAIIOB, U3 KOTOPBIX
6onee 4800 xypHaiOB B OTKPBITOM JOCTYIIE.
CBOOOIHBII JOCTYTI

Tpaktop. Hcropus  pasBUTHS  TPaKTOPHOHN

TCXHHUKHU
http://i-kiss.ru/rubrika/traktora

TpakTop - 3T0 caMoBMKYILIasics (IyCeHUYHas
WIA Kos€cHas) MallliHa, IpeJHa3HauYeHHas
JUIsL  BBIIOJHEHUS  CEIbCKOXO035HCTBEHHBIX,

JIOPOXKHO-CTPOUTEIILHBIX, 3eMJICPOUHBIX,
TPAHCHOPTHBIX W JPYI'HX pabOT B arperare c
MIPULICTTHBIMH, HABECHBIMH WIN
CTallMOHAPHBIMU MAIllMHAMH, MEXaHU3MaMU H
PUCTIOCOOTIEHUSMHU.

CrnoBo «TPAKTOP» MIPOUCXOIUT oT
aHrmiickoro cnoBo «track». Tpak - »3T0

OCHOBHOMW 3JIEMEHT, U3 KOTOPOTo COOHpaeTcs
ryceunia. CBOOOIHBIN 10CTYM

[Tpodeccus nHkeHep-MexaHUK

https://www.profguide.io/professions/injener meh

anik.html

Wmxkenep-mexanuk (mechanical engineer) —
3TO  CHEUMAJIMUCT, KOTOPBIM  3aHMMAaeTcs
MPOCKTUPOBAHUEM, KOHCTPYHPOBAHHEM |
HKCIUTyaTauen MEXaHUYECKOTO
o0opynoBaHus,  MalllMH,  amnmapaToB B
pasnuyHbIX ~ cdepax  MPOU3BOACTBA U
HapoaHoro xo3siictBa. CBOOOAHBIN 10CTYI

denepanbHbI mopTa «Poccniickoe

o0Opa3oBaHHE»
http://www.edu.ru

denepanbHbIil rnopTan «Poccuiickoe
oOpa3zoBaHHe» — YHUKaJIbHBIH HHTEpHET-
pecypc B chepe oOpa3oBaHUs U HAYKH.
ExxenHeBHO TyONMKYyeT caMble aKTyalbHBIE
HOBOCTH, aHOHCBI COOBITHH, NH(POPMALIMOHHBIE
MaTepHalbl Ui IMHUPOKOTO Kpyra YHTaTeNeH.
ExxeHenenbHO Ha mopTrane  pa3MeniaroTcs
OKCKJIFO3UBHBIC ~ MaTepHalbl, HWHTEPBHIO C
BEAYIIMMHU CHENHMaINCTaMH — TIeJlaroram,
NICUXOJIOTAMH,  yYCHBIMH, DPEMOPTAXKU |
aHAJMTUYECKHE CTaThU.

YuraTenu Moy4aroT AOCTYN K HOPMaTHBHO-
npaBoBoi 0asze cdepsl 00pa3oBaHUs, OHH
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[IpodeccuonanpHas 6a3a TaHHBIX U
UH(POPMALIOHHO-CITPABOYHBIE CHCTEMBI

HNudopmanus o mpaBe COOCTBEHHOCTH
(pexBU3UTHI JOTOBOpPA)

MOTYT IIOJIB30BaATHCA CaMbIMU PA3JIMYHBIMU

MOJIE3HBIMU  CEPBUCAMH — TaKUMH, Kak
OHJIAaH-TECTHUPOBAHUE, OIIPOCHI 1o
aKTyaJIbHbIM TEMaM U T.JI.
v Opranu3anuoHH OTpaciab .
Coxpaménnoe P ! p O¢punuanbHbII
Ha3Banue opranusanuu 0-IIPaBOBas (obnacTh .
Ha3BaHHeE calT
dopma JesITeIbHOCTH)
Koopaunamus
IeATEIbHOCTH
YJIE€HOB
Acconmanus
Accommanuu u
SBIISIETCS
. | IpeacTaBIeHUs U
Acconmanusg HEKOMMEPYECKOU
MEKTyHAPOIHBIX opraHu3arueit SALUTTBI HX https://www.asm
Y ACMAII p MHTEPECOB B - :
aBTOMOOMJIBHBIX Acconuanus ap.ru/index.php
chepe mepeBo3ok
MIEPEBO3YHKOB SIBIISIETCSL
TPy30B U
OPUIHYECKUM
MacCaKUPOB B
JINLIOM
MEXTyHapOTHOM
aBTOMOOMIIBHOM
CcOoOO0ImEeHnHn
Oo6mepoccuiicka
s1 00IIECTBEHHAS
OpraHu3alus 3amura 00X
«Poccuiickuii WHTEPECOB U
COI03 JIOCTHIKEHUS
WHXKXECHEPOBY YCTaBHBIX IeJIeH
(mamee 00BEIMHUBILNXC
AMeHyeMas s TpaKIaH o
Poccuiickuit coros «C0i3») oc H_IQPCTBﬁﬁlo,H_II/I http://poccrtickn
PCH Y ii-cor03-
WH)KECHEPOB SBIISIETCS X CBOIO
UHXCHEPOB.pd/
OCHOBAHHBIM Ha | JIEATEIBLHOCTH Ha
YJIEHCTBE TEPPUTOPHU
OO0IIIECTBEHHBIM | 0OJie€ OJIOBUHEI
00BeIUHEHNEM, CyOBEKTOB
CO3JaHHBIM B Poccuiickoi
¢dhopme Deneparyu
00IIEeCTBEHHOIT
OpraHu3aluy
Koopaunanus
MpeITPUHUMATEIT
BCKOM
Hexommepueckasi | IesITEILHOCTH,
N OpraHmM3alusa — | OpPEeACTaBICHHUE U )
Accoumanus «Poccuiickue P pel https://www.asro
POA o0beTMHEHNE 3ammTa 001X
ABTOMOOMIIBHBIE TUIIEPBI» ad.org/
FOPUIMYECKUX MMYIIECTBEHHBIX
JIALL WHTEPECOB B
obaact
aBTOMOOMJILHOI'O
JIUIIePCTBA
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https://www.asmap.ru/index.php
https://www.asmap.ru/index.php
http://российский-союз-инженеров.рф/
http://российский-союз-инженеров.рф/
http://российский-союз-инженеров.рф/
https://www.asroad.org/
https://www.asroad.org/

12.

IIporpammHoe

o0ecmeyenue

(IMIeH3MOHHOE |

CB0OOOIHO

pacmpocTpaHsieMoe), HCHOJIb3yeMoe MPH OCYHIeCTBJIEHHH 00pPa30BaTEeIbHOIO

npoiecca
Nudopmarnus o mpaBe COOCTBEHHOCTH
Aynutopus e (pEeKBU3UTHI JOTOBOPA, HOMEP JIUIICH3UU
o0ecrieueHue " T.Il.’)

VYueOnas aymnuropus s | Kaspersky Endpoint | Homep nmuuensun 2B1E-211224-064549-

MPOBEACHUS yueOnbIx | Security Crampaprthsiii | 2-19382  CyOnHIeH3UOHHBIH  IOrOBOP

3aHATHN BCEX BusioB, | Educational Renewal 2 | Ne821 832.223.3K/21 ot 24.12.2021 no

MPEAYyCMOTPEHHBIX roga. Band S: 150-249 31.12.2023

nporpamMmoii OakanaBpuarta/ noroBop NeJI0O3 ot 30.05.2012) ¢

cnenuainrera/ Windows 7 | morcormamrenussMu = ot 29.04.14 u

MarucTpatypsl, ocHamennas | OLPNLAcdmc 01.09.16

o0opynoBaHuEM u (6eccpouHast TUIICH3MS)

TCXHUYCCKMMHU  CPECACTBAMM CBobonHoe pacipocTpaHsIeMoe

00y4eHUsI, COCTaB KOTOPBIX
orpenensercss B padoO4Mx

Google Chrome

nporpaMMHoe obecrieueHue (beccpouHas
JIUTICH3HS )

IIporpamMmmax JUCIUITIIINH

. CBoOoHOE pacrpocTpaHsieMoe
(Mopyeit)
TTabopaTopust dusaK AIMP nporpammHoe obecrieuenue (0eccpouHas
parop
nomernicHue Nel176 JHLCH3H)
VueOnast  aymuropust  uis| Kaspersky Endpoint | Homep nuuensun 2B1E-211224-064549-
MPOBEICHUS yueOHbIX| Security Cranmaptabiii | 2-19382  CyOnuIIeH3UOHHBIA  TOTOBOP
3aHATHN BCEX BuzioB,| Educational Renewal 2 | Ne821 832.223.3K/21 ot 24.12.2021 no
MPEeTyCMOTPEHHBIX roga. Band S: 150-249 31.12.2023
nporpaMmoii  6axanaBpuara/ moroBop NeJIO3 ot 30.05.2012) ¢
crenuanuTera/ Windows 7 | moncornamenusimu -~ o 29.04.14 m
MarucTpaTypbl, ocHaieHHas| OLPNLAcdmc 01.09.16
0bopyoBaHHEM u (6eccpouHast TUIIEH3NA)
TCXHHICCKUMH  CPCACTBAMH CBoboHOE pactpocTpaHsIeMoe
obyueHus, COCTaB KOTOPBIX Google Chrome nporpamMMHOe obecrieuenue (6eccpouHast
ompenensercss B pabouux TTHTEH3HsT)
porpaMmmax JTUCIUTUTAH
(MomyTIeit) CBoboaHoe pacrpocTpaHsieMoe
TaGopatopus QUMK AIMP porpaMMHoe o0ecrnieueHue (beccpouHas
nomenieHue Nel 186 JIALICH3HS)
Kaspersky Endpoint | Homep nunensuun 2B1E-211224-064549-
Security Cranmaptabiii | 2-19382  CyOJNUIICH3UOHHBIA JTOTOBOP
Educational Renewal 2 | Ne821 832.223.3K/21 ot 24.12.2021 no
roga. Band S: 150-249 31.12.2023
H norosop NeJI03 or 30.05.2012) ¢
OMCIICHNE . AT \Windows 7 | morcormamrenussMu = ot 29.04.14 u
CaMOCTOSITEIILHOU paboThI OLPNLAcdme 01.09.16
0byuaromuxcs (6eccpounast TUTIEH3NSA)
ITomemenue Ne 1126
CBOOOJTHO pacmpocTpaHseMoe
AdobeReader nporpaMMmHoe obecrieuenue (beccpounas
JIUTICH3US)
TapanT Horoop Ne 735 480.2233K/20 ot
15.12.2020
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Nudopmarnus o mpaBe COOCTBEHHOCTH

Aynuropus Hporpamroe (pPEKBU3UTHI JOrOBOPA, HOMEP JINLIEH3UH
obecrnieueHue ’
U T.J.)
CBOOOTHO pacnpocTpaHsieMoe
Yandex Gpayzep nporpammHoe obecrieueHue (0eccpouHas
JTULEH3US)
Microsoft Office
Standard

2007(Microsoft
DreamSpark  Premium

HOMEp mueH3nn-42661846 OT
30.08.2007) c pgorcoriameHusMu  OT

Zoom

Electronic Software | 29.04.14 wu 01.09.16 (Oeccpounas
Delivery JIMILIEH3H)
Academic(Microsoft
Open License
CBOOOJTHO pacrpocTpaHsaeMoe

nporpammHoe obecrieueHue (0eccpouHas
JULICH3U)

AIMP

OTEUECTBEHHOE CBOOOJTHO
pacrpocTpaHsiemMoe POTPaMMHOE
obecrnieuenue (6eccpoyHas TUIECH3US )

13. MaTepuajibHO-TeXHHYECKOE o0ecredyeHHue TUCHUIIMHBI

Tun u HOMCEDP IMOMCIIICHHUA

[TepeueHs OCHOBHOTO O0OPYIOBAHHS U TEXHUYECKUX CPEJICTB

o0y4eHHsI

VYyeOHnas ayuTOpuUs JUISE
IpOBEACHUST Y4YEeOHBIX 3aHATUH
BCEX BHJOB, NPEIYCMOTPEHHBIX
IIPOrpaMMon OakanaBpuaTa/
crienuanuTeTa/  MarucTpaTyphl,
OCHAIlleHHasi O00OpYJOBaHUEM H

OOopynoBaHie: KOMIUIEKT MeOelIu Julst ydeOHOro Impoliecca;

AOCKa qu6Ha;1; CTCHAbI

TEXHUYECKUMHU cpeactBamu | TexHUUecKHe cpencTBa OOyUYEHHs: KOMIBIOTEpHAs TEXHHUKA;
o0y4eHHs, COCTaB  KOTOpPBIX | JaOOpaTOpHbIE CTEH/IBL; KOMIIJICKT 71a00paTOPHOTro
OTIpeNIeNISIeTCS B pabounx | 060PYOBAHMS IO TUCIIUILIMHE

porpamMmmax JTUCLUIUINH

(Moyeir)

JIaGoparopus puzuku

nomernienre Nel176

VYuebHas ayauTopus JUIsSt

MPOBEACHUST YYE€OHBIX 3aHATHU
BCEX BHJIOB, NPEAYCMOTPEHHBIX

MpOrpaMMoit OaxanaBpuata/
crieluanuTeTa/  MarucTpaTypsbl,
OCHalleHHast 000pyJOBaHUEM H
TEXHUYECKUMU CpeAcTBaMu
oOyueHus, COCTaB  KOTOPBIX
OTIpeAeIsAeTCs B pabounx
Imporpammax JAUCHUITIINH
(Monyrneit)
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[TepeueHb OCHOBHOTO 00OPYIOBAHUS U TEXHUYECKUX CPENICTB

Tumn u HoMep MOMETIECHHSI
. oOydeHus

JlaGopaTtopust puzuku
nomerieHue Nel 186

O06opynoBaHue: KOMIUIEKT MeOenu IJist y4eOHOTO TIpoIiecca;

TTomemenue IUIA
. Texuuueckne  cpeAcTBa  OOyUYEHHS: MePCOHAJIbHBIC
CaMOCTOSITEIIbHOM paboThI
KOMIIBIOTEPHl C  BO3MOXKHOCTBIO TOJAKIIOYEHHUST K CETH
00yJaroIuxcst

«I/IHTepHeT» H obecrneyeHneEM A0CTylIa B JJICKTPOHHYIO

ITomemenme Ne 1120
nH(}OpMaIMOHHO-00pa3oBaTeNnbHy0 cpeny Pumana

13. Mertoauyeckue YyKa3aHusi Jsi 00y4yawIluerocss IO OCBOEHHUIO
TUCIHUNIMHBI

Memoouueckue ykazanusa 0na 3aHAmMuUil 1eKYUOHHO20 muna

B xozme JEeKHMOHHBIX 3aHATUNA OOydYaromieMycsi HEOOXOJUMO BECTH
KOHCIICKTUPOBAaHWE YYEOHOT0 MaTepuayia, oOpamaTh BHUMAHUE Ha KaTETOPHH,
(GOpMYITHPOBKH, PACKPHIBAIOIINE COJICPKAHUE T€X WJIM MHBIX SIBJICHUI M MPOIIECCOB,
HayYHBIC BEIBOJIBI U IPAKTUICCKHAC PEKOMEHIAITIH.

HeoOxoaumo 3amaBaTh NPENoOJaBaTENi0 YTOUHSAIONIME BOMPOCHI C LEJBIO
VSCHEHUS  TCOPETUYCCKUX  IOJIOKEHUH, pa3pelieHus] CIOPHBIX  CHUTYyaIlHi.
Ilenmecoobpazno  gopadaTbiBaTh CBOM  KOHCIEKT JIGKIMHM, Jejlas B  HEM
COOTBETCTBYIOIIIME 3allMCH M3 OCHOBHOW M  JIONOJIHUTENBHOM JIMTEPATYPHI,
PEKOMEHJIOBAaHHOM TMpernojiaBaresieM M MPeayCMOTPEHHON ydeOHO# Mmporpammoit
JUCITUTUTUHBI.

Memoouueckue ykazanusa 01:a 3QHAMUIL CEMUHAPCKO20 (NPAKMUUECKO20)
muna.

[IpakTuueckue 3aHATHS MO3BOJISIIOT Pa3BUBATh y 00YYalOMIErocss TBOPUYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHHUE CaMOCTOSTEIbHO U3ydaTh JIUTEPaTypYy,
aHAJM3WPOBATh MPAKTUKY; ydaT YETKO (OPMYITHPOBATH MBICITh, BECTH JUCKYCCHIO, TO
€CTh WMCIOT HCKIIOYUTEIHHO BaXKHOE 3HAYCHHWE B PAa3BUTHU CAMOCTOSITEIBHOTO
MBIILICHUS.

[ToaroToBKa K MPaKTHYECKOMY 3aHATHIO BKIIOYAeT JBa dTana. Ha mepBom
sTane oOydawlluiics IJIAaHUPYET CBOK CaMOCTOATENbHYI paboTy, KOTopas
BKJIIOYAET: YACHEHHE 3aJlaHus Ha CaMOCTOSATEIbHYI padoTy; moadOp OCHOBHOM U
JOTIOJTHUTENBHOW ~ JIMTEPATyphbl; COCTaBJIE€HHWE IUIaHa padOThl, B  KOTOPOM
OTIPEIEISAIOTCS OCHOBHBIE IMYHKTHI MpeAcTosmiel moaroroBku. CocTaBieHHE TUIaHA
JTUCITUTUTMHUPYET U TIOBBIIIAET OPTraHN30BaHHOCTH B paboTe.

BTtopoii sTan BKIIIOYaeT HEMOCPEACTBEHHYIO MOJATOTOBKY K 3aHSATHIO, KOTOPAs
HAYMHACTCS C W3yYEHHUS OCHOBHOM W JOMOJHHUTENIBbHOW suTepaTypbl. Ocoboe
BHUMAHHE MPU dTOM HEOOXOIUMO OOpaTUTh Ha COJEP KaHHE OCHOBHBIX IMOJIOKEHUN
Y BBIBOJIOB, OOBSICHEHUE SBJICHUIN U (DaKTOB, ySICHEHUE MPAKTHUYECKOTO MPHUITOKCHHUS
paccMaTpUBaEMbIX TEOPETUYECKUX BOMPOCOB. Jlanee clieayeTr MOArOTOBUThH TE3UCHI
JUTSL BBICTYIUICHUH IO BCEM Yy4YeOHBIM BOIIPOCAM, BBIHOCHUMBIM Ha TPAKTHYECKOE
3aHATHE WM T0 TEME, BBIHCCCHHOW Ha JTUCKYCCHIO (KPYTJIBIH CTOJ), MPOJyMaTh
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IpUMEPBl C LENbI0 O0ECHEYeHUs] TECHOM CBS3M H3Y4aeMOW TEMbI C pealbHOU
KU3HBIO.

['oTOBSICH K AOKIAAy WM BBICTYIUIEHHIO B paMKaX HHTEPAKTUBHON (HOpMBI
(zuckyccusi, KpyIJbli CTOJ), IPU HEOOXOAUMOCTHU cleAyeT 0OpaTUThCS 3a MOMOLIBIO
K [IPENOIAaBATEIO.

Memoouueckue yka3zanusa K camocmoameibHou pabome.

CamocTosiTenbHas paboTa 00y4arolIerocs SIBISIETCS OCHOBHBIM CPEIACTBOM
OBJIaJCHUSI YYeOHBIM MAaTEPHUAIOM BO BpeMs, CBOOOAHOE OT 003aTEIbHBIX YUEOHBIX
saasaTuil. CamocTtosiTenpHass paboTa oOydaromierocs HajJ yCBOCHHEM YYEOHOTO
MaTepuaga MO Yy4yeOHOM AMCHUIUIMHE MOXKET BBIIOMHATBCS B OHOIHOTEKE
YHUBEPCUTETA, YU€OHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJIACCaX, @ TAKXKE B JIOMAITHUX
ycinoBusix. CoaepkaHHe U KOJUYECTBO CaMOCTOSITENBHOW PabOThl 00yYaromerocs
ornpezensercs yueOHOM mporpaMMoil JUCHMILIMHBL, METOAMYECKUMU MaTepualaMH,
MPAKTUYECKUMHU 33IaHUSIMU U YKa3aHUSMHU MPEToaBaTes.

Camocmosamenvnan padoma é ayoOumopHoe pems MOHcem 6K1I04aAmb .

1) KOHCHEKTHpOBaHHE (COCTABJICHUE TE3UCOB) JICKIINH;

2) BBINOJIHEHUE KOHTPOJIBHBIX padoT;

3) peuicHue 3anay;

4) paboTy CO CIPaBOYHOM U METOMUECKOMN JIUTEPATypOU;

5) paboTy ¢ HOpMaTHBHBIMH ITPABOBBIMH aKTaMH,

6) BBICTYIUICHUS C JOKJIAJaMH, COOOIICHUSIMH HA CEMUHAPCKUX 3aHSITHSAX;

7) 3amuTy BBITOJHEHHBIX Pa0OT;

8) ydacte B oOmnepaTuBHOM (TEKyIIEM) ONpPOCE IO OTACIbHBIM TeMam
M3y4aeMOW TUCIUILINHBI,

9) yuacte B coOecelmoBaHMSX, ACIOBBIX (POJEBBIX) HIpax, TUCKYCCHUSX,
KPYIJIBIX CTOJIaX, KOH(EPEHIUSIX;

10) yuacTre B TECTUPOBAHHH U JIp.

Camocmoamenvnuaa paboma 60 6HeayOUmMOPHOE 6PEMA MOMHCEN COCHOAND
u3:

1) TOBTOpEHUS JICKIIMOHHOTO MaTepHaa;

2) TOATOTOBKH K MPAKTHYCCKUM 3aHSATHSIM;

3) wu3yucHHs y4eOHON M HAYYHOM JINTEPATYPHI;

4) wu3y4eHHs HOPMATHBHBIX IMPABOBBIX aKTOB (B T.4. B DJEKTPOHHBIX 0a3zax
JAHHBIX);

5) perieHus 3a/1a4, ¥ MHBIX PAKTUYCCKHUX 3aIaHUM

6) MOATOTOBKHU K KOHTPOJIBHBIM paboTaM, TECTUPOBAHHIO U T.1I.;

7) TOATrOTOBKH K MPAKTHYECKHUM 3aHATHUSIM YCTHBIX JOKJIAI0B (COOOIICHHU);

8) moaroroBku pedepaToB, 3CCE W WHBIX HHIMBUIYAJIbHBIX MHCHMEHHBIX
paboT 1o 3aJaHUI0 TPEToIaBaTels;

9) BBINOJIHEHHUS KypCOBBIX PabOT, MPEAYCMOTPEHHBIX YUSOHBIM IJIAHOM;

10) BBIMOHEHUS BBITYCKHBIX KBaIM(PHUKAIIMOHHBIX PabOT H JIp.
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11) BeiiesieHUsT HanOoJIee CIOXKHBIX U MPOOJIEMHBIX BOIPOCOB IO H3y4aeMOu
T€Me, TIOJyYeHHE pa3bICHEHUM U PEKOMEHJAIMi 1O JaHHBIM BOIIpOCaM C
pernoaBaTeNs MU Ha KOHCYJIbTAIUSIX.

12) npoBeieHUsT CaMOKOHTPOJII IyTeM OTBETOB HAa BOIPOCHI TEKYIIETO
KOHTPOJISl 3HAHWM, PEIlIeHUs] NMPEACTaBICHHBIX B Y4eOHO-METOJUYECKUX MaTepuaax
kadenpsl 3a/ay, TECTOB, HalUCaHUS pedepaToB U ACCE MO OTACIbHBIM BOIpPOCaM
U3y4aeMOU TEMBI.

Texymuit KOHTPOJIb OCYIIECTBISETCS B (DOpPME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIa/I0B, TBOPUECKHUX 3aaHHM.

B cnyuyae mpomnyckoB 3aHATHI, HATUYUS UHAUBUAYaJIbHOTO rpaduka oOyueHus
U JJIA 3aKpEIUIeHHs] TMPAKTHYECKUMX HABBIKOB CTYJEHTAM MOTYT OBITh BbIJaHBI
TUIIOBbIE HWHAMBHUAyaJbHbIE 3aJaHUsl, KOTOpPbIE JIOJDKHBI OBITh CHAaHBl B
YCTAaHOBJICHHBIN IPENIOJABATEIEM CPOK.

14. OcoGeHHOCTH peaJW3alMy JMCHUILIMHBI U MHBAJIWAOB W JIHI €
OrpaHUYEHHbIMH BO3MOKHOCTAMHU 310POBbS

OOyuenue no qucuuiuiiie @U3uKka HWHBAJIWAOB MU JIML C OrPaHUYEHHBIMHU
BO3MOKHOCTSIMU 3710poBbs (nanee OB3) ocyiiecTBiasieTcst NpernoiaBaTeaeM ¢ y4eToM
O0COOEHHOCTEN MNCUXO(PU3NYECKOTO PAa3BUTHS, WHIAWBUIYAIBHBIX BO3MOXHOCTEH U
COCTOSIHUS 37J0POBbsI TAKMX 00yYarOIIUXCSL.

JI71sl CTyIEHTOB € HApYLIEHUSIMU ONOPHO-ABUTaTeNIbHOM QpyHKmu u ¢ OB3 no
CIyXy NpPEIyCMATPUBACTCA COIPOBOXKICHUE JEKIUHA W NPAKTUYECKUX 3aHITUU
MYJIbTUMEIUMHBIMU CPEACTBAMH, PA3LATOYHBIM MATEPUATIOM.

[na crypentoB ¢ OB3 1o 3peHHMIO MpeayCMaTpUBAECTCS MPUMEHEHUE
TEXHUYECKUX CPEICTB YCHJICHHMS OCTATOYHOI'O 3pEHHS, a TAKXKE IPEIyCMOTpEHa
BO3MOXHOCTb pa3pabOTKU ayIMOMAaTEpPUAIOB.

[To nucuunnube «®usmnka» oO0yyeHHEe MHBAJIUIOB U JIUI[ C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBbsI MOJKET OCYLIECTBIIATBCA Kak B ayJIUTOPUU, TaK U C
UCIIOJIb30BAaHUEM  DJIEKTPOHHON  MH(POPMAIIMOHHO-00pa30BaTEIbHOW  Cpelbl,
00pa30BaTeNbHOrO MOPTaja U FIEKTPOHHON MOYTHI.
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JINCT AOIIOJIHEHUN 1 UISMEHEHUIA
paboueit mporpaMMbl JUCITUATIIIAHBI

PabGouast mporpamMma IHUCHMIUIMHBI pPAaccMOTpeHa, OOCYykJeHa U ojoOpeHa s
ucrionHenus B 2021-2022 ydebHOM roay Ha 3acegaHuu kadenpsl, npoTokos Ne 10
oT «10» anpens 2021 r.

BHeceHbl HOIIOJHEHHS M W3MEHEHHS B YaCTH aKTyaJdW3aldd JIMIEH3MOHHOIO
IPOrPaMMHOTO obecreyeHue, HCHOJIB3YEMOE [IpH OCYVIIIECTBJIEHUU
00pa30BaTEIbLHOr0 MPOIECCa M0 JAaHHON OUCHHUILUIMHBI, a TaK K€ COBPEMEHHBIX
npodeCcCHOHANBHBIX 0a3 TaHHBIX ¥ HHPOPMALIMOHHEIX CPABOYHBIX CHCTEMAX.

Pabouass mporpaMma JIHCHMIUIMHBI pPAaccMOTpeHa, OOCyXJeHa M oao0peHa uis
ucnonHenus B 2022-2023 ydeOHOM rojly Ha 3acejaHuu Kadeapsl, poTokoa Ne 9 ot
«14» masg 2022 r.

Bnecennl nomojiHEHMS M H3MEHEHUS B YacTH aKTyaJM3allMy JIMIICH3WOHHOIO
IPOrpaMMHOTO obecrieueHue, HCHOJIL3YEMOE pu OCVIIIECTBICHUH
00pa30BaTEeIbHOr0 MPOIlEcca IO JAaHHON JUCIHUILUIMHBI, a TaK K€ COBPEMEHHBIX
npodbecCHOHANBHBIX 0a3 JaHHBIX M HMHGOPMAIMOHHBIX CHPAaBOYHBIX CHCTEMaX,
aKTyaJIM3allii TEM JUISI CaMOCTOSATEILHON pa0OTHI, aKTyaJaHW3allii BOIPOCOB JUIA
MOATOTOBKH K HPOMEKYTOUYHON aTTECTAallMU, aKTyaJdHW3allid TEepedyHs OCHOBHOM M
JIONOJIHUTEIILHON YIEOHOU JTUTEPATYPBHL.

Pabouass mporpamMma AMCLMIIIMHBI PAcCMOTpPEHa, OOCyXKIeHa M OA0OpeHa s

ucrniosinenust B 2023-2024 ydeOHOM TOay Ha 3aceqaHuu Kadeapbl, npoTokoa Ne 08
oT «20» mas 2023 r.

BHeceHbl HOIIOJIHEHHMS M W3MEHEHMS B YAaCTH aKTyaJaW3allMd JIMIEH3MOHHOTO
IIPOTPAMMHOT'O obecreyeHue, HCITIOJIb3YEMOE pu OCYIIICCTBJICHUH
00pa3o0BaTEALHOIO Mpollecca IO JIAHHOW JUCHMINIMHBI, a TaK K€ COBPEMEHHBIX
npodecCHOHANBHBIX 0a3 JaHHBIX M MHGOOPMALIMOHHBLIX CIPABOYHBLIX CHCTEMAX,
AKTYaJIM3alii _TEM JUISI CaMOCTOSATCIbHOM paOOTHI, aKTYaJIW3alM¥ BOMIPOCOB JUJIS
IIOJITOTOBKM K NPOMEKYTOUYHOM aTTSCTAllMU, aKTYaJIM3alliKi _IIEpEeYHs. OCHOBHOH M
JIONOJIHUTEJILHON YUEOHOU JIUTEPATYPHL.

PaGouass mporpamma IUCHMIUIMHBI pPacCMOTpeHa, OOCYyXJIeHa W ojoO0peHa s
ucnosinenust B 2023-2024 yueOHOM roay Ha 3acefaHuu kadeapsl, npoTtokos Ne 10
OT «22» aBrycra 2023 1.

BHeceHnpl [OMOJHEHWS W W3MEHEHWS B YacTH AaKTYAJIM3AIlMUA  DJIEKTPOHHBIX
OMOJIMOTEYHBIX CUCTEM.
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