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Pabouast nporpamMma JUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUHU C:

- (enepalbHBIM TOCYIapCTBEHHBIM O0pPa30BaTEIbHBIM CTAaHAAPTOM BBICIIETO
oOpa3oBaHus - OakajaBpuar Mo HampapieHuro noarotoBku 27.03.04 VYmpasneHue B
TEXHUYECKUX CHCTEMaxX, YTBEPKICHHBIA MPUKA30M MHHHCTEPCTBA HAYKW M BBICIIETO
obpazoBanust Poccuiickoit ®enepaumun Ne 871 or 31 wions 2020 roxa,
3apeructpupoBaHHbli B Muntocte 26 aBrycra 2020 roma, per. Homep 59489 (manee —
dI'OC BO);

- y4eOHBIM IJIaHOM (O4YHOM (hopMBI OOYUYEHHMs) IO HANPABICHUIO IMOJATOTOBKHU
27.03.04 YnpaBiieHHE B TEXHUYECKUX CHCTEMAX.

Pabouast mporpamma JTUCHUIUIMHBI BKIIOYAET B C€0s1 OLIEHOYHbIE MaTepUabl IS
NPOBEJICHUSI TEKYILEr0 KOHTPOJSI YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTECTAllMU IO
muciuiuinde (1.8 MDoHJ OLIEHOYHBIX CPENCTB JJISl MPOBENCHUS TEKYILIEro KOHTPOJIS
yCIEBAEMOCTH, MPOMEKYTOYHOM aTTECTAIMU IO UTOTaM OCBOCHHUSI IUCIUTLIIUHBI )

ABtop: CamcoHoB Asiekceit MuxainoBud, ¢T. npenoaasaresb kadbeapsl UTOCY

(vkazamo PHO, yuenyio cmenens, yuenoe 36anue iy OOIICHOCHb)

[Tporpamma omoOpena nHa 3acemanuu kadeapsl UTOCY (mporokom Ne 10 ot
14.05.2022).



1. Ilepeyens MIAHMPYEMBIX PpPe3yJbTATOB OO0yYeHHMSI IO IMCIHUILUIMHE,
COOTHECEHHBIX c IVIAHUPYEMbIMHU pe3yJibTaTaMu 0CBOECHMUS
oOpa3oBareabHOI nporpamMmsl (Llesin ocBOeHUS TUCUMIIIIMHBI)

1.1. IlensiMu OCBOEHHUSI IUCIHUIUIMHBI «IJIEKTPOTEXHUKA U DICKTPOHUKA»
SBIISIIOTCS:

— O3HaKOMJICHHE C (U3MYECKOW Teopuel MEXaHWYEeCKHX SIBICHUUH U
POLIECCOB, 3aKOHOMEPHOCTSIMU Kak 0000111eHrsT HaOII0IeHUH, OTbITa U 9KCIIEPUMEHTA;

— NpUOOpEeTeHNE HABBIKOB MNPUMEHSTH 3aKOHBI KJIACCHUYECKOM MEXaHMKHU
MaJbIX CKOpOCTEl OOBEKTOB U Tell K COBPEMEHHBIM CPEJCTBAM PETUCTpaIuu
napamMeTpoB (mpeoOpaszoBarensiM (U3MYECKUX BEIUYMH, JaT4dKaM JBIKECHUS U
(U3MYEeCKUX CWIOBBIX TIOJIed) W OIEHUBATH Mpeaeibl HU3MEPSEMbIX IapaMeTpoB,
MOTPEIIHOCTH;

— O3HAKOMJIEHME C OCHOBAaMHU  MOJIEKYJISIPHO-KMHETUYECKOM  TEOPHUEU
JABMOKCHHUST JKUIKOCTEM W Tra3a, OCHOBHBIMH MOJEISMUA MOJICKYJISIPHON (U3HKH,
CTaTUCTUYECKUMHU 3aKOHOMEPHOCTSIMU CUCTEM U3 OOJIBILIOTO YHCIIa YaCTHL], MOJAECISIMU
Y 3aKOHOMEPHOCTSIMU HJIEAJIbHOTO U PEajbHOr0 ra30B, KIIACCUYECKUM paclpeeIeHuEM
MOJIEKYJI, OCHOBaMHU KJIACCHYECKOW TEOPHHM TEIUIOEMKOCTH W KBAaHTOBOM TEOpHUEH,
ABIICHUSIMU TIEPEHOCA, HaYallaMd TEPMOJMHAMHUKHA W UX (yHIAMEHTaIbHOCTHIO,
CBOMCTBAMHM KHUJKOCTH, TBEPBIX TN U (Pa30BBIMU MEPEXO0IAMHU;

— YMEHHE OLIEHUBATh OCHOBHBIEC MapaMETPbl TEPMOJNHAMUYECKUX CHUCTEM B
Pa3IMYHBIX COCTOSHUSX — Ia3000pa3HOM, KUJKOM, TBEPIOM;

— O3HAKOMJIEHUE C AJIEKTPOMATHUTHBIM BHUJOM B3aUMOJICHCTBUS B MPHUPOJE,
AIIEKTPUYECKUM 3apsIOM U €ro CBOWCTBaMH, OCHOBHBIMU CBOWCTBaMHU 3apsJiOB,
3aKOHAaMH 3JIEKTPOCTATHUKU W OCHOBHBIMU TE€OpEMaMH, IOHATHEM IOTEHIMAala 3apsja,
CUCTEMBI 3apsi/10B, OCHOBHBIMHM YPAaBHEHUSMHU, MTOBEJACHUEM 3apsA0B B MPOBOJHUKAX U
IAUDJIEKTPUKAX, TIOHATHEM JJIEKTPUYECKUI TOK M MEXaHW3MaMHU 3JIEKTPOMPOBOAHOCTH,
MOHSITHEM MAarHUTHOTO TIOJII M €ro CBOMCTBaMH, KiacCH(UKalMel BEIIECTB MO HUX
MarHUTHOM  BOCTIIPUUMYMBOCTH,  TOJS  JABIDKYIIMXCS ~ 3apsifoB,  SIBICHUEM
AIIEKTPOMArHUTHOW WMHAYKIMW € DJIEKTPOMArHUTHOTO TOJS, BOJH B CBOOOJHOM
MPOCTPAHCTBE, YHEPTUEH, JABICHUEM, UMITYJILCOM 3JIEKTPOMArHUTHOTO MOJIS;

— NprOOpEeTEeHNE HABBIKOB MPHUMEHSTh 3aKOHBI CTaTHMUECKUX TONeH U
AJIIEKTPOMArHUTHBIX TIOJIE ¥  BOJH, OICHMBAaTh OCHOBHBIE TMapamMeTphl MpHU
B3aMMOJICHCTBUH BEILLIECTB C PA3IUYHBIMU MOJSIMH,

— BbIpa0OTKA NPAKTHMUECKUX HABBIKOB peEIIeHUs (PU3MUECKUX 3aJad B
obnmacTu (uU3NUECKOW W TEXHUYECKOW ONTHKUA M SACPHON (PU3UKU, B PA3BUTHU Y
oOyJaromuxcsi HIOHUMaHus posid (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU KaK OCHOBBI JJIs
OMHCaHUsl W aHaju3a MPHUPOJAbI PAa3HOOOPA3HBIX SBICHUN OKPYXAlOUIET0 MHUpa, B
dbopmupoBaHun y oOydaronmxcsi GyHIaMEHTAIBHBIX (PU3UYECKUX MPEACTABICHUN IS
BBIPAOOTKH CMOCOOHOCTEW K CaMOCTOSITENIbHBIM METOAAaM HAy4YHOI'O WCCIEAOBAHUS U
MBIIUJICHUS, B  TOJYYEHWH BBICHIETO TPOGECCHOHATBHO  MPO(UIMPOBAHHOTO
o0pa3oBaHusl, MO3BOJSIONIETO BBIMYCKHUKY YCIEIIHO pabdoTarh B M30paHHOM cdepe
aestenbHoctTt B PD®  wm 3a  pyOexkoM, o0namaTe  yYHHBEpCAIbHBIMH,
oOwenpodeccuoHanbHbBIMU u npodeccuoHabHBIMU KOMITETEHIIUSMH,



CHOCOOCTBYIOIIMMH €r0 COLMAJIbHOM MOOWJIBHOCTH, BOCTPEOOBAaHHOCTH Ha PBIHKE
TpyJa U YCHEIIHOM MpoQecCHOHATbHON Kaphepe;

— ucrnoip3oBanne OBM g KOMIBIOTEPHOTO MOJAETUPOBAHUS (PUZNUECKUX
SIBJICHUM U ITPOLECCOB.

1.2. Ob6mactu  mpodeccHOHATBHOW  JOesITeNbHOCTH W (Wiam)  cdepsl
npohecCHOHANBHON AESITENbHOCTH, B KOTOPBIX BBIMYCKHHKH, OCBOMBIIHNE MPOrpPaMMy,
MOTYT OCYIIECTBIISITh MPOPECCUOHANBHYIO JACSITEIbHOCTD:

40 Ckeo3nble 6U0bl NPOGecCUOHANbHOU 0esIMeNIbHOCMU 8 NPOMbIULIEHHOCMU (8
chepax: obecneuenus 6vINycKa  (NOCMABKU) NPOOYKYUU,  COOMBEMCMEYIoulel
mpebo8aHusIM HOPMAMUBHBIX OOKYMEHMO8 u MEeXHU4YeCcKux  YCi108ull,
MemponocUHecKkoeo obecneuenus paspaboOmKu, HNpou3800Cmed, UCNbIMAHUL U
IKCHIyamayuu npooyKyuu, UCCled008anus, paspadbomku u dKCHIyamayuu cpeocms u
cucmem aAsMoOMAMu3ayuu U YNPAGIeHUSs PA3IUYHOS0 HASHAYEHUsl, NOGbIULeHUS
aghexmusnocmu  npouzsoOCcmMea  NPOOYKyuu ¢ ONMUMAILHLIMU — MEXHUKO-
IKOHOMUYECKUMU NOKA3AMENAMU NymeM NPUMEHEHUs CpeOCme8 asmoMamusayuu u
Mexanuzayuu,).

1.3. K oCHOBHBIM 3amayaM HW3y4Y€HUA UCUUIUIMHBI OTHOCUTCS MOATOTOBKA
oOyyarommxcsi K  BBIIOJHEHUIO TPYJIOBBIX  (QYHKIUA B  COOTBETCTBUU C
npodheCCUOHANIBHBIMY CTaHAapTaMU:

Kom n O06001IeHHBIC TPYIOBBIE PYHKIIUN TpynoBbie hyHKIHH
YPOBEHb
HaUMCHOBAHHC KOJ | HaUMEHOBAaHU YPOBCHE HaUMEHOBaHHUE KOJI (moypoBeH
po(heCCUOHATBHOT o KBaJIU(hUKAIU 0
0 CTaHzapTa u KBaTHHKAIH
u
[InanupoBanue
40.057 CrieraiamcT Tpe/BapHTCIIbHBI
1o 5 X I/ICHLITaHHVI?I u B/02.
OIIBITHOM
aBTOMATH3MPOBAHH Beox B 5 5
BIM CHCTEMaM B ACHCTBH SRCIULyaTatm
eACVYII H
YIIPaBICHUSA ACVYII
MAaIlIMHOCTPOUTEIBH
5 Texunueckoe
BIM MIPEATPUATHEM 06Ty KHBaH B/03.
neACVII 5
C Pazpabotka 6 Onpenenenne C/01. 6
6
ACYII [eNIeco00pa3HOCTH
aBTOMaTHu3alnuu
HpOHeCCOB
yIpaBlIeHUs B
OpTraHm3aIH
ACVYII
Pa3zpaboTtka
UH(OPMAITMOHHOTO
6 obecrieueHus C/02.6 6
ACVYII




PazpaboTka

3aJaHuH Ha

6 MPOCKTHPOBAHKE

OPUTHHAIILHBIX
KOMITOHEHTOB
ACVYII

C/03.6 6

KouTpoas BBoJa B

6 IEUCTBHE U

9KCIITyaTallx
ACVYII

C/04.6 6

1.4. Kommnerenuuu oOyuaromierocsi, (popMUpyeMble B pe3yjibTaTe OCBOCHHUS

JUCIIATUIAHBI
HaumeHoBaHue Koa n Koa n HammeHoBaHHe IlepeyeHb MJIAHUPYEMBIX
KaTeropuu HanMeHOBaHMe HHIUKATOPA pe3y/1bTaTOB 00y4eHHs
(rpynmns) KOMIIeTeH Ui JAOCTHIKEHU S
KOMIIeTeH Ui KOMIIeTeHIIUH
OIIK-8. Cnocoben OIIK-8.1. 3naer 3HaTh:
BBINOJIHATh HAJQJIKy | OCHOBHBIE METObI - TEXHUKY 0€30I1aCHOCTH IIPU
MU3MEPUTEIBHBIX U HaJIAJKA IPOBEIEHUH SKCIIEPUMEHTOB,
YIPaBIISIOMUX U3MEPUTENIbHBIX U TEOPETUYECKUE OCHOBBI
CpEeACTB U YIPABJISAIONNX CPEACTB | PU3UKH;
KOMILJIEKCOB, 1 KOMIIJIEKCOB - OCHOBHBIE BU/[IbI
OCYILECTBISATH UX OIIK-8.2 Mcnonb3yeT | 3KCHEPUMEHTOB B 00J1aCTH
periiaMeHTHOe OCHOBHBIE METO/IbI MEXaHHUKH, MOJIEKYJIIPHOM
o0ciTyKUBaHUE HaJaJ K1 (U3MKK ¥ TEPMOJAUHAMHUKH,
U3MEPUTENIbHBIX U JIEKTPUUYECTBA U MarHeTU3Ma,
YIPaBJISIFOIIUX CPEJCTB | ONTUKHU U AICPHON HUHKH;
1 KOMIIJIEKCOB - IOPAZOK O(POPMIICHHS
OIIK-8.3. 1abopaTOpPHBIX paboT MocIe
OcymecTBiser IPOBE/IEHUS SKCIIEPUMEHTOB;
periaMeHTHOe TEOPETUYECKHE OCHOBBI
o0cCITy’)KUBaHUE MaTeMaTHKHU U (PU3HKH;
Teopernueckas M3MEPHUTEITBHBIX U | (pu3HYEeCcKre METOMHI,
byHIaMeHTaIbHas YIPaBIAIONUX CPEJICTB | -METO/bl MAaTEMAaTHUECKOTO
MOJITOTOBKA Y KOMITJIEKCOB MIPOrPaMMHPOBAHUS C

UCIIOJIb30BaHUEM
nH(}OPMALIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA.

Ymern:

- QaHAJTM3UPOBATH NTEPBUYHBIC
pe3yIbTaThl SKCIIEPUMEHTOB,;

- IeNIaTh pacyeThl 10
(dbopmynam, CTPOUTH TpaUKH;
- TPaMOTHO OTBEYATh Ha
BOIMPOCHI [IPH 3aLUTE
nabopaToOpHBIX padoT;
-HCII0JIb30BaTh
CYIIECTBYIOIINE TTAKETHI
MIPOrpamMM WM S3BIKOB
MIPOrpPaMMHPOBAHUS JITIS




KOMITBIOTEPHOTO
MOJIETTUPOBAHUSI.

Baagers:

-HaBBIKAMH IPAMOTHOM peud,
AHATUTUICCKUM H
Hocle0BaTeIbHBIM
MBIIIJICHHEM, (PU3UKO-
MaTeMaTUYECKUM anmnapaTom
-HaBBIKAMH PEIICHUS
MaTeMaTUYECKUX 3a/1a4 C
HCIOJIb30BaHUEM
Pa3HOO0pa3HBIX CPEACTB
KOMITBIOTEPHOM NOAJACPIKKH;
-METOJAaMH KOMITbIOTEPHOTO
MOJICTUPOBAHHS (PU3HUECKIX
SIBJICHUW U MPOIIECCOB.

2. Mecro nucuumiannbl B cTpykrype OIOII

Juciurnnmraa  «DNEKTPOTEXHUKA W DJIEKTPOHUKA»  SIBJISETCS  AJICKTUBHOM
TUCHUIUIMHOW  QopMHUpyeMOl  y4aCTHHKaMU  O0Opa30oBaTENIbHBIX  OTHOILICHUM
b1.A(M).b.22 bnoka 1, uzyuaercs B 4 cemecTpe Mo O4HOU (QopMe OOydyeHUs H B 5
ceMecTpe mo 3aoyHoil (opme oOyueHus. [l OCBOCHUS MaHHOM AUCHUILIIMHBI Kak
nocaeaymomed HeodbxoaumMo usydeHue cieayronmx aucuurumH OOIl: Matemaruka,
Nudopmatuka, [IporpammupoBaHue 1 OCHOBBI aJITOPUTMHU3AIIH.

O0bemM TUCHMTILTHHBI

OO1miasi TPYJAOEMKOCTh JIUCIHMIUIMHBI COCTaBiisseT 4 3adeTHbIX eaunul; (144
aKaJIeMUYECKHMX YacOB), B TOM YHCIIC
ouyHas opma o0yuyeHus:

Cemectp 4
JEKLHH 18
J1a00paTOPHBIE 3aHITHS 18
CEeMUHApbI U NPAKTUYECKHUE 3aHATHS 18
KOHTPOJIb: KOHTaKTHas padora 0,3
KOHTPOJIb: CAaMOCTOsITEIbHAs paboTa 35,7
pacueTHO-rpaduyeckre paboThl, KypcoBble paboThI (TPOEKTHI): KOHTaKTHas padoTra 0,3
pacyeTHo-rpaduueckre paboThl, KypCOBbIE paOOThI (ITPOEKTHI): CAMOCTOSITEIbHAsl paboTa 8,7
KOHCYJIbTAIIUH -
Konmaxmmnas paboma 55,6
CamocmosmenvHas paboma 88,4

Bua npoMexxyTouHoit arrectanuu (opmMa KOHTPOJIS): SK3aMEH.

3ao0uHas ¢popma o0ydyeHuUs:

Cemectp 5
JIEKIIHA 6
na0opaToOpHbIe 3aHATHUS 8
CEeMUHApbI U IPAKTUYECKHUE 3aHATHS 6
KOHTPOJIb: KOHTaKTHas padora 0,3
KOHTPOJIb: CaMOCTOsITEIbHAs paboTa 35,7
pacueTHo-rpaduueckue paboThl, KypcoBble padOThl (IIPOEKTHI): KOHTAKTHAasi paboTa 0,3




pacueTHO-rpaduyeckre padoThl, KypcoBble paboThI (TPOEKTHI): cCaMOCTOATEIbHAs padoTa

8,7

KOHCYJIbTAITU! -
Koumaxmmnas paboma 21,6
Camocmosmenvuas paboma 122,4

Bua npoMexxyTouHoii arrectanuu ((opMa KOHTPOIIs): SK3aMEH.

4. Cogepxanue TUCHUILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jaesiam)
Ounasi popma odyuenns (1 cemectp):

Tema (pazgen)

KonnuecTtBO yacoB

KOHTaKTHas pabora

JICKI]
nn

nabopato
pHBIE
3aHATUS

ceMHuHap
Bl U

IIpaKTH4e
CKHE

3aHSTUS

CaMOCTOSATEIh
Has paboTa

Kon
WHJIUKaTOpa
JOCTHIKCHUH

KOMIICTCHIIUH

1. Kunematuka. /lunamuka.
3aKoHbI COXpaHeHHs. MexaHunka
TBEPJIOTO Tela.

2

OIIK-8

2. Tarorenue. HennepuuansHbie
CUCTEMBI. DJIIEMEHThl MEXaHUKHU
)kunkocrei. OCHOBEI
PENSITUBUCTCKOM MEXaHUKHU

OIIK-8

3. MonekynsipHO-KHHETHYECKast

TCOPHUA. OCHOBBEI TCPMOAUHAMHKHU.

PeanbHbIe Ta3pl, KUIKOCTH U
TBEPJIBIC TEJIA

OIIK-8

4. Dnextpocrtatuka. [locTosTHHBII
TOK. MarHuTOCTaTHKA.

OIIK-8

5. DIIEKTpOMAarHuTHasE UHTYKIIUS.
VYpaBuenust Makcsemna Juist 3/M
moJist. MexaHu4ecKue U 3/M
KoJIeOaHMs

OIIK-8

6. KBazucranmoHapHbie TOKH.
Yupyrue BOJIHBI.
DJNEeKTPOMarHuTHBIC BOJIHBI.

OIIK-8

7. 'eomeTpryeckas ONTHKA.
WnuTtepdepenuus cera.
Judpaxius ceera

OIIK-8

8. B3aumoerictBue
AJIEKTPOMArHUTHBIX BOJIH C

BCIICCTBAMMU. Honﬂpmaum{ CBCTA.

KBaHTOBas npupoaa n3Iy4eHus.

OIIK-8

9. Teopus atoma BoJIOpoAa 1o
Bopy. DiemMeHThI KBAaHTOBOM
MEXaHHUKHU. DJIEeMEHTHI (PU3UKU
aTOMHOTO sijipa

OIIK-8

Koncynpranun

KonTpouis (9K3aMeH)

0,3

35,7

UTOro

55,6

88,4




3aouHnas ¢opma odyuenus (5 cemectp):

Tewma (pazmen)

KonnuecTBO yacoB

KOHTaKTHas pabora

JIEKI]
15071

nabopato
pHBIE
3aHATHUS

ceMHuHap
Bl U

IIpaKTH4e
CKHue

3aHSTHS

CaMOCTOSTEITh
Hasi pabota

Kon
WHIAKATOpa
IOCTHKEHUI

KOMIICTCHIINN

1. Kunemaruka. /[nHamMuKa.
3aKoHbI COXpaHeHHs. MexaHuka
TBEPJIOTO TeJa.

10

OIIK-8

2. Tarorenue. HemnepunaabHbpie
CUCTEMBI. DJIIEMEHThI MEXaHUKHU
s)kuakoctel. OCHOBEI
PENSITUBUCTCKOM MEXaHUKHU

10

OIIK-8

3. MOHeKyHHpHO-KI/IHeTI/I‘ICCKaSI

TCOpU. OcCHOBEI TCPMOANHAMUKHU.

PeanbHbIe Ta3bl, )KUIKOCTU U
TBEPABIC TEIA

10

OIIK-8

4. DnextpocTtaTtuka. [locTosHHBII
TOK. MarHuTocTaTuka.

10

OIIK-8

5. DekTpoMarHuTHas UHAYKIHS.
Ypaaenust MakcBela IS 3/M
noJisi. MexaHuveckue 1 3/M
KoJieOaHust

10

OIIK-8

6. KBa3ucranuonapHbie TOKH.
Yrpyrue BOJHBI.
DNEeKTPOMarHUTHbIE BOJHBI.

10

OIIK-8

7. 'eomeTpryeckas ONTUKA.
WnTepdepenys ceera.
Judpakius ceeta

OIIK-8

8. B3aumoerictBue
AJIEKTPOMArHUTHBIX BOJIH C

BCIICCTBAMMU. Honﬂpmaum{ CB€Ta.

KBaHTOBas npupoaa n3IydeHus.

OIIK-8

9. Teopus atoma BoJIOpoAa 1o
Bbopy. DnemMeHTh KBAaHTOBOM
MEXaHHUKHU. DJIEeMEHTHI (PU3UKU
aTOMHOTO sijipa

OIIK-8

Koncynpranun

KonTpouis (9K3aMeH)

0,3

35,7

UTOroO

21,6

122,4

5. Oopa3oBareibHbIE

AUCHUIIJINHBbI

TEXHOJIOI'UH,

NPpUMEHACMbIC

npu

0CBOCHUM

MCTOI[I/IKa npernogaBanua MJUCHUIUIMHBI M pCaln3alusd KOMIICTCHTHOCTHOI'O
moAxoJa B H3JIOKCHHUHW W BOCIHPUATHUHU MaTCpUaJia IMPCAYCMATPHUBACT HUCIIOJIb30BAHHC

(104 {011170'¢

AKTHUBHBIX n

HHTCPAKTHBHBIX

popm

ITPOBEICHUS

I'pyHIIOBbIX,




VHIUBHUIyQJIbHBIX, ayJUTOPHBIX 3aHSATHH B COUYETAaHWHM C BHEAyJAMTOPHOH paboToi ¢
1eapio  (opMupoBaHUS W Pa3BUTHS MPOGECCHOHATBHBIX HABBIKOB O0YyYarONTUXCS:
pedepaTsl, Tpe3eHTanud, JabopaTopHbIC PaOOTHI.

6. [IpakTHYeckasi MOATOTOBKA

[TpakTrueckas MOJITOTOBKA peanu3yeTcs myTeM IIPOBEICHUS
MPaKTUYECKUX3AHATHH, MPETyCMATPUBAIONINX yIaCTHE OOYYAIONMUXCS B BBHITIOJHEHUN
OTIENBHBIX  3JEMEHTOB paboT, CBA3aHHBIX C Oyaymied mpodeccuoHaIbHOU
nesiTenbHOCTh0. OOBEM 3aHATUN B (popMe MPAKTUUYECKOM MOATOTOBKU cocTaBiiseT 18
yac (1o ouHoit hopme o0yueHus ), 8 yacoB (10 3a04HOM popme 00yUICHUS)

Ounasi popma odyuenus (4 cemectp)

Kon
KonuuecTtBo UHANKATOpa
Bun 3ansTus Tewma 3ansaTHA dopMa IpoBEICHUS o
4acoB JOCTHKEHUI
KOMIICTCHITHH
Omnpenenenue NuauBuayanbHast OIIK-8
[IpakTueckoe A JUBHLY
sanarmel KO3 (UIIMEHTOB BHEITHETO 2 caMoCTOsITeNbHAs
TPEHMUSI pabota
3aouHas ¢opma odyuenus (5 cemectp)
Kon
KonngectBo WHJHAKaTopa
Bupn 3ansTus Tewma 3ansaTHA dopMa IpoBEICHUS o
4acoB JOCTHKEHU I
KOMIICTCHITHH
Onpenenenue NunuBunyanpHas
IIpakTrueckoe pe AIBILY
U KO2()PUITMEHTOB BHEIITHETO 2 CaMOCTOSITEIIbHAs OIIK-8
! TPEHHUS pabota

7.  YyeOHO-MeToaHYecKOe oOeclieyeHHE CaAMOCTOSTEJIbHOH  PpadoThI
CTY/IEHTOB

CamocrosiTenibHas paboTa CTYAEHTOB MPEAyCMOTpEHAa Y4eOHBIM IUIAHOM TI0
nucuuiuinae B oobeme 88,4 yacoB mo ouHoi dopme oOydenus, 1224 gaca mo 3a04HOM
dbopme oOyuenus. CamocTosATenbHas paboTa peau3yercss B paMKax IMPOTPaMMBbI
OCBOCHMS TUCIHUIUIMHEI B CIEIYIOMUX (hOopMax:

- paboTa ¢ KOHCIIEKTOM 3aHATHs (00paboTKa TeKCTa);

- paboTa HaJ| yueOHBIM MaTepUaioM YUeOHUKA;

- MpopabOTKa TEMATUKH CAMOCTOSITEITLHOU PaOOTHI;

- HanucaHnue pedepara;

- mouck nHpopManuu B cetu «HTEpHET» U IUTEpaTypE;

- BBITIOJTHEHUE WHIUBUIYaJIbHBIX 3a/IaHUIA;

- TOArOTOBKA MPE3EHTAINN;

- IOJITOTOBKA K C/Iaue 3a4eTa;

- MOJITOTOBKA K Cllaue IK3aMeHa.

B pamkax y4eOHOTO Kypca nmpeaycMaTpUBarOTCs BCTPEUYH C pabOTOAATEIISIMH.




CamocTrosiTenbHass paboTa NPOBOJUTCS C ILEJIbIO: BBIABIECHUE ONTUMAJIbHbBIX
KOHCTPYKTUBHBIX PEIICHUA U TMapaMeTpoB, ompeaencHue Haunbonee 3(H(PEeKTHBHBIX
PEKUMOB OKCIUTyaTallid, CTPATeTHH TEKYIIET0 TEXHUYECKOro OOCITyXUBaHUS U
PEMOHTOB; YIUIYOJE€HHsI M pacCIIMpPEHHs] TEOPETUYECKUX 3HAHUU  CTYJIEHTOB;
dbopMUpOBaHHUS YMEHHUU HCMOJIb30BaTh HOPMATHMBHYIO, CIIPABOUHYIO JTOKYMEHTAIIUIO,
y4eOHYI0O U CIELHAIBHYIO JUTEPATypy; PAa3BUTHA MO3HABATEIBHBIX CIOCOOHOCTEN WU
AKTUBHOCTHU O00y4aronInXcs: CaMOCTOSITEJIBHOCTH, OTBETCTBEHHOCTH,
OpPraHU30BAHHOCTH; (HOPMHUPOBaHUSI NPO(ECCUOHATBHBIX KOMIIETEHIUI; pa3BUTHUIO
UCCIIEJOBATEIbCKUX YMEHUH CTYAEHTOB.

®opMBl M BHJIBI CaMOCTOSITEIBHOM pabOThl CTYJIEHTOB: UYTEHHE OCHOBHOH U
JOTIOJIHUTENIBHOM ~ JINTEPaTypbl — CaMOCTOSITEIbHOE M3yYEHHE MaTepuana 1o
PEKOMEHIyEMBIM JIUTEPATypPHbIM HCTOYHHMKAM; paboTa ¢ OMOIMOTEYHBIM KaTaJlOroM,
CaMOCTOSITENIHBIM  1OA00p HEOOXOAMMOHM JMTEpaTyphl; paboTa CcO  CIIOBapeM,
CIOPAaBOYHHUKOM;  IOUCK  HeoOxoaumon  uHpopmanuu B  cetu  MuHTepHer;
KOHCIIEKTUPOBAHHE  HMCTOYHUKOB; peQEepUpOBAHHE  HUCTOYHUKOB;  COCTaBJICHUE
AHHOTALIM K MPOYUTAHHBIM JIUTEPATypPHBIM HCTOYHHKAM; COCTaBIICHUE DPELEH3UN M
OT3BIBOB Ha NPOYUTAHHBIM Marepuai; COCTaBJIEHUE 0030pa MyOJUKAlMil MO0 TEME;
COCTaBJICHHME W  pa3pabOTKa  TEPMUHOJOTMYECKOTO  CJIOBaps;  COCTaBJICHHE
XPOHOJIOTUYECKOM TaOnmuupl; cocTaBieHue Oubnuorpapuu (O6ubmuorpaduyeckon
KapTOTEKH); MOATOTOBKAa K PAa3IMYHbIM (opmMaM TeKyled U MPOMEKYTOUHON
arrecrauMu (K TECTUPOBAHUIO, KOHTPOJBHOM paldoTe, 3K3aMEHY); BBIIOJHEHUE
JOMAalTHUX KOHTPOJBHBIX pabOT; CaMOCTOATEIbHOE BBIIOJHEHUE MPAKTUYECKUX
3aJJaHuil PernpoayKTUBHOTO THUIA (OTBETHI Ha BOMPOCHI, 3a7auyd, TECTHI; BHIIIOJHEHHUE
TBOPYECKHUX 3a7aHUM).

TexHosOrus OpraHu3aliy CaMOCTOSITENIbHOM paboThl 00y4aroUMXCs BKIHOYAET
UCIOJIb30BaHWE  WHGOPMALMOHHBIX W MaTEpUaJbHO-TEXHHUYECKHUX  PECypcoB
00pa30BaTENbHOTO YUPEXKACHUS: OMOIMOTEKY C YMTaJIbHBIM 3aJIOM, KOMIBIOTEPHBIE
KJIaCChl C BO3MOXHOCTBIO paboTel B MHTepHer; ayautopuu (Kiaccel) IS
KOHCYJIbTAIlMOHHOM AESITENbHOCTH.

[lepen BbIMONHEHHMEM OOYYAIOIMIMMUCS BHEAYAUTOPHOM CaMOCTOSATEIbHOM
paboThl TpenojaBaTesab MPOBOJUT KOHCYJIbTUPOBAHHUE IO BBIIOJIHEHHUIO 3aJlaHus,
KOTOPBIM  BKJIIOYAET LeNdb 3aJaHusi, €ro CoOJAEpX aHus, CPOKM BBINOJIHEHUS,
OpUEHTHUPOBOYHBII 00bEeM pabOThl, OCHOBHbIE TpeOOBaHUS K pe3yJbTaTaM padoThI,
KpUTEpUU OLEHKH. Bo BpeMs BbINOJHEHUs O0O0ydYarolMMHCS BHEayIUTOPHOM
CaMOCTOSITENIbHOM pabOThl U MPH HEOOXOIMMOCTU MpenojaBaTelib MOXKET MPOBOAUTH
VWHJVBUyaJIbHBIE U TPYNIIOBbIE KOHCYJIbTALINH.

CamocTtosiTennbHast paboTa MOXKET OCYUIECTBIATHCS HMHIWBUIAYAbHO WU
rpynnamMu 0oOydYarommxcsi B 3aBHUCHUMOCTH OT IIeJid, 00beMa, KOHKPETHOH TeMaTHKHU
CaMOCTOSITENIbHOM pabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUN 00y4YarOIIUXCSl.

KoHTposb caMocTOSTENbHON pabOThI CTYIEHTOB MPEyCMaTPUBAET: COOTHECEHUE
collepKaHUsl KOHTPOJISI € LEeNsIMU OOy4YeHHs; OOBEKTUBHOCTh KOHTPOJIS; BaJMIHOCTh
KOHTpOJIA (COOTBETCTBHE MPEABSABISEMbIX 3aJaHUl TOMY, 4YTO MPEANOJIaraeTcs
MPOBEPUTH); MU PepeHIInaLNI0 KOHTPOIbHO-U3MEPUTENBHBIX MATEPUAIIOB.

dopMbl  KOHTPOJISI  CAMOCTOSITENIBHOM  pabOTBI: MPOCMOTP U  MPOBEpKa
BBITIOJIHEHHS CAMOCTOSITEILHOM padOThI IPEnojaBaTesieM; OpraHu3aliis CaMONpPOBEPKH,

10



B3aMMOIPOBEPKU BBINIOJIHEHHOTO 3aJlaHus B TIpynme; oOCyXAeHHE pe3yiIbTaToB
BBITIOJTHEHHON pa0OThl Ha 3aHATHM; MPOBEJACHUE MUCHMEHHOTO OIMpOCa; MPOBEICHUE
YCTHOTO OIPOCa; OPTaHU3aIMs U TPOBEICHUE WHIMBHUIYATIBLHOTO COOECEIOBAHMS.

Ne

wn Bua yueOHO-MeTOAUYECKOTr0 o0ecnevyeHust

1 NunuBunyanbHbie 3aaHus (BApUAHTHI).

2 TecToBrIe 3a1aHusl.

3. Bormpocs! 11st cCaMOKOHTPOJISI 3HAHUH.

4 Tembl T0KIIa0B (MTOArOTOBKA MPE3EHTAIUH ).

5 TBopueckue 3a7aHus.

6 TumnoBkle 3a1aHus ISl MPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00YUaIOIINUXCs
' (TecToBble 3amaHus, MPAKTUYCCKUE 3aa91, TEMAaTHKA TOKJIAJIOB B pedepaToB)

7 3amanust A1 MOATOTOBKY K MPOMEKYTOYHOHN aTTECTAIMH 110 JUCIIUATLINHE
' (BOIIPOCHI K 3a4€Ty U BOIPOCHI K DK3aMEHY)

8. @oHI OIEHOYHBIX CPEeACTB /IS NPOBeAeHHS TeKYIIero KOHTPOJIs
YCIIeBA€MOCTH, IPOMEKYTOYHOM aTTeCTAIUN 110 UTOTaM OCBOCHMS TUCIUILINHBI
8.1. IlacnopTt GoHIA OLIEHOYHBIX CPEICTB

MexaHuka
Neo | Konrponupyemsie Kon n nHaumenoBanue | aaukarop HaumenoBanue
pasnaensl (TeMbl) KOMIIETEHIIU JOCTUXKEHUSA OLICHOYHOT O
JUCIHUITIITNHBI KOMIICTCHIIUHU CpCACTBa
1. | Mexanuka. Onementsr | OIK-8 OIlK-8.1 Ormpoc,
KuHEMATHKH, OBIIHii CriocoGeH TIPUMEHSITE [puMeHseT 3HAHHS pedepar
N €CTECTBEHHOHAYYHBIE pasIesoB BEICIIEH ’
cirydyanu Mpe3CcHTalIA
. OOIIenHKEHEPHBIE MaTeMaTHKH JJIsl PEIICHUsT
KPUBOJIMHEHHOT'O 3HAHUS, METOIbI TEOPETUIECKHX U
I[BH)KGHI/I;I MaTEeMaTHU4YCCKOI' O MpUKIaJHBIX 3aJ1a4
MaTepPIaJ'ILHofI TOYKH. aHaIu3a u npoQeCcCHOHATBHOM
BI/IHI)I MeXaHU4YeCKOro MOAECJIMpPOBaHNA, JACATCIIBHOCTHU
TEOPETUYECKOTO U OIIK-8.2
JABUKCHUS TCII. Ioustus
9KCIIEPUMEHTAIbHOTO IIpumensiet 3Hanus
TeJIa 0TCYCTa, CUCTCMBI HCCIIECIOBAHMUS B 3aKOHOB (DU3MKM I
OTCUCTAa, Yucliia npogeccHoHaTbHOMN PELICHUS TCOPECTUICCKUX U
cTereHeli CBOOO/IbI. JIeATETbHOCTH MPUKIIaTHBIX 337124
TpsmonnHeiiHoe po(heCcCHOHATBHOM
BIDKCHIC JEATENEHOCTH
A . OIIK-8.4 Bnanets
MaTepHaHLHOH TOYKH. OCHOBHBIMH MECTOAAMU,
JBr>xenue UCTIONIb3yEMBIMH
MaTepuaIbHOU TOYKHU IO TE€0JIOTaMH,
Opr)KHOCTI/I HyTB. HUHTEPIIPETALINN JaHHBIX
reoQu3nIecKux
CkopocTb. YckopeHue u y
HCCIIETOBAHMM,
€ro CoCTaBJIAOMINE. TEXHUKOOKOHOMHYECKOTO
JluHaMuka aHaIIN3a, HaBbLIKAMHU
MaTepUabHON TOUKH. COCTaBIIEHHs PAbOYMX
Macca. Cuia. 3aKOHBI TIPOCKTOB B COCTABE
TBOPYECKOM KOMaHIBI,
Hprotona
Bnaners HaBbIKaMu
JIEJIOBOTO B3aUMOJIEHCTBUS
C CEpPBHUCHOM CITy>K001 1
OLICHUBATh UX
PEKOMEHIALNH C YYETOM
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3aKOH U3MEHEHHUS
KOJIMYCCTBA JBHIKCHHS.
3aK0oH COXpaHEHUs
KOJIMYCCTBA JBHKCHHS.
[Tpunoxxenus B mpupojie
u Texuuke. Padora,
SHEPTHsl, MOITHOCTb.
3aKOH COXpaHEHHUs
sHepruu. /[nHamuka
BpaIaTeJIbHOTO
IBWKEHUSS. MOMEHT
cuibl. Pabota BO
BpaIiaTeJIbHOM
nBIKeHnn. MoMeHT
WHEPIUU MaTepHATbHOM
TOYKH, TeJIa, TOHKOT'O
OJIHOPOJTHOT'O CTEPKHS,
MOJIOTO OHOPOJAHOTO
HUJIUHAPA, KOJIbIIA,
MPSIMOYTOJIBHOTO
napajuiejenumnesa.
IIpumeps! onpeneneHus
MOMEHTA MHEPIIMH TeJla
JTUHAMUYCCKUM
MeToZoM. MOMEHT
HUMITyJIbCa.
Kunernueckas sHeprus
BpaIlaroierocs Tena.
OcHOBHOE ypaBHEHHUE
IUHAMUAKHA
BpallaTeJIbHOTO
NIBIKEHHUA. 3aKOH
COXpaHEHUs MOMEHTA
MMITyJIbCa

Konebanus.
CB0o0OOHEIE,
rapMOHHYECKHE
kosicOanus. CMelleHue,
CKOPOCTb, YCKOPEHHUE,
nepuon, $haza
KoJIeOaHMii, YacToTa.
3aTyxaroiue
konebanus. [lepuon
3aTyXaromux
KoJIeOaHMIA.
Arnieproguieckue
KoJIeOaHHSI.
BeIHYX/1I€HHBIE
KojeOanus. Pe3oHaHc.
ITousTue

SKCIIEPUMEHTAIILHOM
PpaboTHI TEXHOJIIOTUYECKOTO
OTJIeNa MpeAnpHUsITH

OIlK-8.1

[pumensieT 3HaHUS
pa3zaenoB BbICHIEH
MAaTEMATUKH ISl PCIICHHS
TEOPETUIECKUX U
MIPUKIIATHBIX 327149
npodeccHoHATEHOM
JeSITeIbHOCTH

OIIK-8.2

IIpumensieT 3HaHuA
3aKOHOB (DU3UKHU JIJIS
pelIeHNs TeOPETUIECKUX U
MIPUKJIATHBIX 3214
npoeCCHOHATBHOMN
JIeSITEIbHOCTH

OIIK-8.4 Bnanets
OCHOBHBIMH METO/IaMH,
HCTIOJBb3YEeMBIMHU
TeoJIoTaMH,
WHTEPIPETAINN TaHHBIX
reoGu3nIecKux
HCCIICIOBAHUM,
TEXHUKOIKOHOMHUYECKOTO
aHaJIM3a, HaBbIKaMU
COCTaBJICHUsI pabo4nX
MIPOEKTOB B COCTaBe
TBOPYECKOH KOMaH/Ibl,
Brnaners HaBEIKaMH
JIEIIOBOTO B3aMMOACHUCTBHS
C CEpBHCHOM cITy»KO0MH 1
OILICHUBAThH UX
PEKOMEHIALNH C YIETOM
AKCICPUMECHTAIBHOM
paboThl TEXHOJIOTHUECKOTO
OTJIeNa MpeanpHUsITHs

Ompoc,
pedepar,
nmporpamma,
pe3eHTAIHS

OIIK-8.1

IIpumensiet 3Hanus
pa3zaenoB BbIcUIEH
MaTeMaTUKU AJIs1 PeLIEHUs
TEOPETUUECKUX U
MPUKJIAJIHBIX 3324
mpo¢heCCHOHATBHOM
JIeSITeIbHOCTH

OIIK-8.2

IIpumensiet 3HaHus
3aKOHOB (DU3UKH JIJIST
PEIICHUsT TEOPETUUECKHUX U
TIPUKJIAIHBIX 33724
npodeccuoHATLHOM
JeSITeTbHOCTH

OIIK-8.4 Bnagets
OCHOBHBIMH METOJIaMHU,
HCIOJIb3YEMBIMU
reoJioramy,

Ompoc,
pedepar,
nporpamMma,
Mpe3eHTalnus
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aBTOKOJIEOAHUH.
I"apmonunyeckuit
OCIWIJLIATOP.
[IpyXUHHBIH,
du3nueckui,
MaTeMaTH4YeCKUI
MAasITHHKH.
Kunernueckas u
MOTEHIIMAIbHAS SHEPTUU
K0JIe0aTeJIbHOIO
IBIKEHUS.

Hedopmaruu TBepI0TO
tena. 3akoH ['yka.
Yupyrue BOJIHBL.
BosHOBBIE TIpOLIECCHI.
[IpononeHbIE M
NOTIEPEYHbIE BOJIHBI.
YpaBHEHHE IOCKOU
BoTHEL. [TonsTus: daza
BOJIHBI, )POHT BOJIHBI,
JHA BOJIHBL [ToTok
SHEPIUH BOJIH

I'mpponrHamuka.
JlaBiaeHue KUJIKOCTH.
3akon [Tackans mis
JKUJTIKOCTEHN W Ta30B.
JlaBineHne HA THO B
CTEHKH COCy/1a MpHu
JEUCTBUU CUITBI
TSOHKECTH. 3aKOH
Apxumena. YpaBHeHHe
HEPa3phIBHOCTH.

HUHTEpIpETaH JaHHBIX
reo(hU3NIECKUX
HCCIIEOBAaHUM,
TEXHUKOIKOHOMHUYECKOTO
aHaJn3a, HaBbIKaMU
COCTaBJICHUS pab0oUnX
MIPOEKTOB B COCTaBE
TBOPYECKON KOMaH/IbI,
BiageTs HaBBIKAMU
JIEJIOBOI0 B3aMMOJIEHCTBHS
C CEpBHCHOM CITy)KOOH 1
OLICHUBATb UX
PEKOMEHAAINH C YYETOM
JKCIEPUMEHTAIBHOU
paboThl TEXHOIOTHUECKOTO
OTJIeNa MpeAnpHUSITH

OIIK-8.1

IIpumensier 3Hanus
pa3zaenoB BbICHIEH
MaTeMAaTUKH JIJISI PEILICHUS
TEOPETUICCKUX U
TIPUKIIAHBIX 32149
poheCCHOHATBHOM
JeSITeIbHOCTH

OIIK-8.2

IIpumensier 3Hanus
3aKOHOB (DVU3UKHU JIJIS
peIIeHUs TEOPETUIECKUX U
NPUKJIAIHBIX 3a/a4
npoQeCCUOHATBHOM
JeSITeIbHOCTH

OIIK-8.4 Binagets
OCHOBHBIMH METO/IaMH,
HCTIOJBb3YEeMBIMHU
reoJIoTaMH,
WHTEPIPETANN TaHHBIX
reoQu3nIecKuxX
HCCIIeIOBAHUM,
TE€XHUKO3KOHOMHYECKOTO
aHaJIu3a, HaBBIKAMU
COCTAaBJICHUsI pabo4nX
MPOEKTOB B COCTABE
TBOPYECKOI KOMaHIIBL,
Brnamers HaBEIKaMH
JIEIIOBOTO B3aMMOJCHCTBHS
C CepPBUCHOM CITy>)KOOU 1
OILICHUBAThH UX
PEKOMEHIALNH C yUETOM
SKCIEPUMEHTAIbHON
PpabOThI TEXHOIOTHYECKOTO
OTJeNa NPEeANpPUITHS

Ompoc,
pedepar,
nporpamma,
pe3eHTAIHS

OIIK-8.1

IIpumensiet 3Hanus
paszenoB BbICIIEH
MaTeMaTUKU AJIs PeLeHUs
TEOPETUYECKUX U
MPUKJIAJIHBIX 3324
po¢heCCHOHATBHOMN
JESTeAbHOCTU

OIIK-8.2

IIpumensiet 3Hanus
3aKOHOB (DU3UKH JIJIST
pELICHUs] TEOPETUUECKUX U

Ompoc,
pedepar,
nporpamma,
Mpe3eHTanus
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VYpasHenue beprysm.
TpyOxka ITuto-
IIpanatii.
Bonoctpyiinblii Hacoc.
®opmyna Toppuuesm.

MonekysipHo-
KHMHETUYECKas Teopus
WJICaJIbHBIX Ta30B.
3aKOHBI, ONTMCHIBAIOIIINE
MOBEJICHUE HJICaTbHBIX
raszoB: 3aKoH boits-
Mapuortra, ['eii-
JIroccaka, JlanpToHa.
YpaBHeHus
Knainepona,
MenpeneeBa-
Knainepona.
ITocTositnHas
bonsumana. Yucno
Jlommvunra. OcHoBHOE
ypaBHEHUE
MOJIEKYJIIPHO-
KHHETUYECKOU TEeOpUH
WJIeaJIbHBIX Ta30B.

SIBenus nepeHoca:
maddysus,

TEIJIONPOBOJHOCTb,
BHYTPEHHEE TPEHHUE.

MPUKIIAIHBIX 32144
po¢heCCHOHATBHOMN
JCSITeIBHOCTU

OIIK-8.4 Bnanets
OCHOBHBIMH METO/IaMH,
HCTIOJIBb3YEMBIMU
reoJIoTaMH,
WHTEPIPETANN TaHHBIX
reoPu3uIecKux
HCCJICIOBAaHUH,
TEXHUKOIKOHOMUYECKOTO
aHaM3a, HaBBIKAMHU
COCTaBJICHUS paboUnX
MPOEKTOB B COCTABE
TBOPYECKON KOMaHJIBI,
Brnanets HaBBIKaMU
JICIIOBOTO B3aUMOICHCTBUS
C CEpPBHUCHOM CITy>k00H U
OILICHUBATDH UX
PEKOMEHIAITNH C YIETOM
AKCIEPUMEHTAIBHOM
paboTHI TEXHOIOTHYECKOTO
OTJeNa MPEANPUITHL

OIIK-8.1

IIpumensier 3Hanus
pa3zaenoB BbIcUIEH
MaTeMaTHKH Ul PEIIeHUs]
TEOPETUYECKUX U
NPUKJIAIHBIX 3a/a4
npoQeCCUOHATBHOM
JeSITeIbHOCTH

OIIK-8.2

[IpumensieT 3HaHUSA
3aKOHOB (DVM3UKH JJIS
peIICHUs TCOPETHICCKHUX H
MIPUKIIATHBIX 3219
npoQeCCHOHATBHOM
JeSITeIbHOCTH

OIIK-8.4 Bnanets
OCHOBHBIMH METO/IaMH,
HCTIOJIB3YEMBIMHU
reoJIoTaMH,
WHTEPIPETANN TaHHBIX
reo(hU3NIeCKUX
HCCJIeIOBaHUH,
TEXHUKOIKOHOMHUIECKOTO
aHan3a, HaBBIKAMHU
COCTAaBJICHUsI pabo4nX
MIPOEKTOB B COCTABE
TBOPYECKON KOMaH/IbI,
Bnanerb HaBbIKaMu
JIEJIOBOT'O B3aUMOJICHCTBUS
C CEpPBHUCHOM CITy>KO0H 1
OLICHUBATb UX
PEKOMEHIALUH C YUYETOM
SKCHEPUMEHTANBHON
pabOoTHI TEXHOJIOTMYECKOTO
OTJIeNa MpeAnPHUSITHS

Ompoc,
pedepar,
nporpamMma,
Mpe3CHTAIHS

OIIK-8.1

[Ipumensiet 3Hanus
paszenoB BbICIIEH
MaTeMaTUuKU JJId pCIICHUA
TCOPECTUICCKUX N

Ompoc,
pedepar,
mporpamma,
Ipe3eHTaIHS
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OCHOBBI
TepMOJMHAMUKH. Hucno
cTeneHel cBOOOIbI
MOJIEKYJIbI. 3aKOH
PaBHOMEPHOTO
pacrpeneneHus SHePruu
10 CTCIICHSIM CBOOObI
MoJekyJ. [lepBoe
Hayajo
TEPMOJTMHAMUKH.
Pabora raza npu
M3MEHEHHUH €ro o0beMa.
TemnmoeMKoCTb,
ypaBHeHue Maiiepa.

Bsi3kocTh (BHYTpeHHEE
Tpenue). Junamuueckas
Y KMHEMaTh4ecKas
BA3KOCTb.
HproroHOBCKHE 1
HEHBIOTOHOBCKHE
skunkoctu. Cuia
BHYTPEHHEI 0 TPEHUS.
Metoas! onpenenenus
BSI3KOCTH: ) METO]T
Crokca; 6) MeTon
ITyaszenns. Yucio
Peitnonbaca.
JlamuHapHBIN U
TypOYyJIEHTHBIN PEKUMBI
TEYEHMSI JKUIKOCTH

MPUKIIAIHBIX 32144
po¢heCCHOHATBHOMN
JCSITeIBHOCTU

OIlIK-8.2

[pumensieT 3HaHUS
3aKOHOB (DU3UKHU JIJIS
peIeHUs TEOPETUICCKUX U
MIPUKIIATHBIX 327149
npodeccHoHATEHOM
JeSITeIbHOCTH

OIIK-8.4 Banets
OCHOBHBIMH METO/IaMH,
HCTIOJIb3YEMBIMU
reoJioramMu,
HWHTEPIPETAIINU TaHHBIX
reo(hU3NIECKUX
HCCJIEOBAHUM,
TEXHUKOIKOHOMHUYECKOTO
aHan3a, HaBBIKAMHU
COCTaBIJICHUS pabounx
MIPOEKTOB B COCTABE
TBOPYECKOI KOMaHIIBL,
Brnaners HaBEIKaMH
JIEJIOBOTO B3aMMOIEUCTBUS
C CEpPBHUCHOM CITy>k00H U
OLICHUBATh UX
PEKOMCHOAU C YUCTOM
SKCIEPUMEHTAIbHOU
paboThl TEXHOJIOTHUECKOTO
OTJeNa MPEANPUITHL

OIIK-8.1

[Ipumensiet 3Hanus
pa3nenoB BeICIIEH
MaTeMaTUKU AJIs PeLIEHUs
TEOPETUUECKUX U
MPUKIAIHBIX 3324
npoQeCCHOHATBHOM
JIeSITEIbHOCTH

OIIK-8.2

IIpumensieT 3Hanus
3aKOHOB (DMU3UKHU JJIS
peLIeHHs TEOPETUUECKUX U
MPUKIAIHBIX 3324
po¢eCCHOHATBHOM
JIeSITEIbHOCTH

OIIK-8.4 Biagers
OCHOBHBIMHM METOJIaMHU,
WCTIONIb3YEMBIMH
reoJIoTaMH,
WHTEPIPETAINH JAaHHBIX
reoQpu3nIecKux
HCCIICIOBaHUH,
TEXHUKOIKOHOMHYECKOTO
aHaJIM3a, HaBbIKaMU
COCTaBJICHUS pabounX
MIPOEKTOB B COCTaBE
TBOPUYECKON KOMAaH[IbI,
BnageTts HaBbIKaMu
JIEJIOBOTO B3aUMOJIEUCTBUS
C CEpPBHUCHOM CITy>K001 1
OIICHUBATh UX
PEKOMEHIAIINHN C YIETOM
SKCIEPUMEHTAIbHOU

Ompoc,
pedepar,
nporpamMma,
Mpe3eHTAIHS
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IIpumeHeHue nepBoro
Hayvaja TepMOJIUHAMUKU
K M30IIpOLIeccaM.
N3oxopHbIi Tiporiecc.
N306apHbIii porecc.
N3oTepmuueckuit
poLecc.
AnmnabaTnyeckuil
nporecc (ypaBHEHHE
ITyaccona).
[TomuTponHsIil ipoiiecc.
Kpyrosoii mpouecc
(umki). O6paTumbie U
HeoOpaTuMble
nporeccsl. Bropoe
Hay4aJo
TEPMOINHAMHUKHU.

10.

OHTponus, ee
CTaTHUCTUYECKOE
TOJIKOBAHUE U CBSI3b C
TEPMOJNHAMHYECKON
BEPOSITHOCTBIO. TpeThe
HaA4aJIo
TEPMOJNHAMUKHU.
TeruioBele ABUTATENN U
XOJIOJINJIbHBIE MAILIUHBI.
[Mukn KapHo u ero k.1m.n.
JUI UI€aIbHOTO rasa.

pa6OTI>I TEXHOJIOTUYCCKOT'O
oTAcIa NpCATIPUATUAL

OIlK-8.1

[pumensieT 3HaHUSL
pa3zaenoB BbICUIEH
MAaTEMATUKH ISl PCIICHHUS
TEOPETUUECKUX U
MIPUKJIATHBIX 3214
npodeccHoHATEHOM
JeSITeIbHOCTH

OIIK-8.2

IIpumensieT 3HaHuA
3aKOHOB (DU3UKH JIJIS
pelIeHHs TeOPETUIECKUX U
MPUKJIATHBIX 32144
npo¢eCCHOHATBHOM
JIeSITeIbHOCTH

OIIK-8.4 Bnanets
OCHOBHBIMH METOJIaMU,
HCTIOJBb3YEeMBIMHU
TeoJIoTaMH,
WHTEPIPETANN TaHHBIX
reou3uIecKux
HCCJIeIOBAaHUH,
TEXHUKOIKOHOMUIECKOTO
aHaJIM3a, HaBbIKaMU
COCTaBJICHUsI pabo4nX
MIPOEKTOB B COCTaBe
TBOPYECKOH KOMaH/Ibl,
Bnaners HaBbIKaMu
JIEJIOBOTO B3aMMOIEUCTBUS
C CEPBHCHOM cITy)KO0H 1
OILICHUBAThH UX
PEKOMEHIALNH C YIETOM
AKCICPUMECHTAIBHOM
PpaboTHI TEXHOIOTHIECKOTO
OTJIeNa MpeAPHUSITH

Ompoc,
pedepar,
porpamMma,
pe3CHTAIHS

OIIK-8.1

IIpumensiet 3Hanus
pa3zaenoB BbIcUIEH
MaTeMaTHKH JUIS PEIIeHUs
TEOPETUYECKUX U
HPUKJIAIHBIX 3a/1a4
podecCHOHANTBEHOMN
JeATeIbHOCTH

OIIK-8.2

[Mpumensier 3HaHnsA
3aKOHOB (DM3UKH IS
pelIeHs TEOPETUIECKUX U
MIPUKIIATHBIX 32719
npodeccuoHaTLHOM
JeSITeTbHOCTH

OIIK-8.4 Banets
OCHOBHBIMH METO/IaMH,
HCIOJb3YEeMBIMU
reoyoramy,
HMHTEPIpEeTALNHU JaHHbBIX
reoU3nIecKux
HCCIICOBaHMA,
TE€XHUKOIKOHOMHUYECKOTO
aHaJM3a, HaBBIKAMHU
COCTaBJICHU pabounx

Ompoc,
pedepar,
nporpamma,
Npe3eHTaIHsI
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MIPOCKTOB B COCTaBe
TBOPYECKOI KOMaHIbI,
Brnamets HaBBIKAaMU
JIETIOBOTO B3aMMO/ICHCTBHS
C CEpBUCHOM cityx00i 1
OLICHNUBATh UX
PEKOMEH/IAITNH C YIETOM
SKCIIEPUMEHTAIBHOU
pabOTHI TEXHOIOTHYECKOTO
OTJeNa MPEeANPUITHL

«BJICKTPI/I‘ICCTBO U Margae€Tmu3m)

Ne | Kontponupyemsbie Kon u HaumenoBanue | uaukarop HanmenoBanue
pasaciibl (TeMBI) KOMIICTCHIITUU JOCTUIXCHUSA OLICHOYHOTI'O
JUCIUITIITNHBI KOMIICTCHIIU CpeacTBa

11. | Daekrpocraruka. 3akon | OIK-8 OIIK-8.1 Ompoc,
COXpaHeHHUsI CrniocobeH NpUMEeHATh IIpumenser SHaHMA pedepar,

€CTeCTBEHHOHAYYHbIC U pasnenoB BhICIICH
SJICKTPHUYCCKOTI'O 3apAaaa. MMpe3CHTaAlA
OOIIeHHKEHEPHBIE MaTeMaTHKH JJIS PEIICHHS
3akon Kyinona. 3HAHUS, METO/BI TEOPETHYECKHUX 1
3JIeKTpOCTaTI/I‘{eCK06 MaTEMATHYECKOTO IPUKIAIHBIX 3a1a4
nosie (OCII), ero aHanu3a u Hpo(heCcCHOHATBHOM
HATPSKCHHOCTD. MOJCITUPOBAHUS, JeATEITEHOCTH
TEOPETHICCKOTO H OIIK-8.2
[TpuHIMDO
9KCIIEPHUMEHTAIBHOTO [pumensieT 3HaHUA
cynepnosuiun ICIT. HCCIICIOBAHMUS B 3aKOHOB (PU3MKHU IJIs
DIIEKTPUYECKHI TUTIONb. | npodeccHOHANbHOM PpELIEHUS TEOPETHIECKHX U
IloTok HaIps>KCHHOCTH. JACATCIbHOCTH MpUKIaJIHbIX 3aJ1a4
Teopema [aycca. npoQeCCUOHATBHOM
JIeATENbHOCTH
Iorenuuan SCIL. OIIK-8.4 Bnanets
HanpsokennocTts kak OCHOBHBIMH METO/IaMH,
I'paAuCHT IIOTCHIMAIIA. HCIOJIb3ySMbIMU
reoJIoramu,
HHTEPIPETaLNH JaHHBIX
reo(hU3NIeCKUX
HCCJIeIOBaHUH,
TEXHUKOIKOHOMHUYECKOTO
aHAITN3a, HAaBBIKAMH
COCTAaBJICHUsI pabo4nX
TIPOEKTOB B COCTABE
TBOPYECKOH KOMaH/Ibl,
Biianets HaBbIKaMu
JIeJIOBOTO B3aUMOJCHCTBHUS
C CepPBUCHOM CITy’)KO0U 1
OLICHUBATh UX
PEKOMEHALINHN C YIETOM
9KCIIEPHUMEHTAIBHOM
pabOThI TEXHOIOTHYECKOTO
OT/IeNTa TIPEIPUITHS

12. | TTocTOsAHHBIIH OIIK-8.1 Ompoc,
DIIEKTPUUYCCKHI TOK. IlpAvenseT 3HanuA pedepar,
Cwuna ¥ MIOTHOCTH TOKA. PaseIIoB BRICIIEH Iporpamma,

MaTeMaTHKH ISl PEIICHHUSI
Croponnue cuiibl. IC TeOPETHYIECKHX 1 Mpe3EHTalNs

Y HaIlpsDKEHUE. 3aKOH
OmMa 111 OTHOPOJHOTO
y4acTKa IeIH.

VY nenbHoe
AIIEKTPUYECKOE
COTIPOTHUBIICHUE. 3aKOH

MPUKJIaIHBIX 3324
mpo¢heCCHOHATBHOM
JeSITeIbHOCTH

OIIK-8.2

[IpumensieT 3HaHUS
3aKOHOB (DU3UKH JIJIS
PELIEHHs TEOPETHIECKUX U
MPUKJIAAHBIX 3324
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OmMma B
nuddepeHnraIbHON
dopme. ConpoTHBIICHUE
MIPOBOTHUKOB.

13.

Pa6ota u MomHoOCTh
TOKa. 3aKkoH Jlxoyiis-
Jlenna. 3axon Oma asis
HEOJHOPOJIHOI0 y4acTKa
tenu (0000IICHHBIH
3akoH OMa). 3akon Oma
JUISl 3aMKHYTOW LIETIH.
[TpaBuna Kupxroda st
Pa3BETBJIIEHHBIX LEIEH.
Mocrt Yurcrosa.
TermoBoe nercTeue
TOKa

14.

MarauTtHoe T10JI€ U e€ro
XapaKTEPUCTUKHU.
MarsuTHas UHIAYKIUS.
3akon buo-Casapa-
Jlammaca u ero

poheCCHOHATBHOMN
JESITeIBHOCTH

OIIK-8.4 Bnanets
OCHOBHBIMH METO/IaMH,
HCTIOJIb3YEMBIMU
reoyioramMu,
HMHTEPIIPETALNH JaHHBIX
reoPu3uIecKux
HCCJICIOBaHUH,
TEXHUKO3KOHOMHYIECKOTO
aHaM3a, HaBbIKAMH
COCTaBJICHUS pabOYnX
MPOEKTOB B COCTABE
TBOPYECKON KOMaHIIBI,
Brnaiets HaBBIKaMU
JICIIOBOTO B3aUMOICHCTBHS
C CEpBUCHOM ciyx00i 1
OLICHUBATh UX
PEKOMEHIAINH C YYSTOM
IKCIIEPUMEHTAIBHOM
paboThI TEXHOJIOTHYECKOTO
OT/IeNa IIPEIIPHUSITUS

OIIK-8.1

[IpumenseT 3HaHUS
pa3zaenoB BbICHIEH
MaTEeMaTHKH JIJISl PEIICHHUS
TEOPETUUECKUX U
MPUKJIATHBIX 337134
npoQeCCUOHATBHOM
JIeSITEIbHOCTH

OIIK-8.2

[IpumenseT 3HaHUS
3aKOHOB (DH3UKH JIJIS
peIICHUs TCOPETHICCKUX H
MIPUKIIATHBIX 32149
mpo¢heCCHOHATBHOM
JIeSITEIbHOCTH

OIIK-8.4 Brnanets
OCHOBHBIMHU METOJIaMHU,
UCTIONIb3YEMBIMH
reoJioramu,
WHTEPIPETANN TaHHBIX
reo(pU3NIeCKIX
HCCJIeIOBaHUH,
TEXHUKOPKOHOMHYECKOTO
aHaJIu3a, HaBBIKAMHU
COCTaBIJICHUS pabounx
MIPOEKTOB B COCTaBe
TBOPYECKOH KOMaH/IbI,
BrnaneTrs HaBbIKAMH
JIEJIOBOTO B3aMMOICUCTBHS
C CEpPBHUCHOM CITy>KO0H 1
OIIEHMBATh UX
PEKOMEHAALNHU C YYETOM
SKCIIEPUMEHTAIILHOM
PpaboTHI TEXHOIOTHYECKOTO
OTJIeNa MPeANPHUSITH

Ormpoc,
pedepar,
nporpamMma,
Mpe3CHTAIHS

OIIK-8.1

IIpumenseT 3HaHUA
pa3aenos BeICLIEH
MaTeMaTUKU JJIs PELEHUS
TEOPETUYECKUX U
NIPUKJIAIHBIX 3aJa4

Ompoc,
pedepar,
mporpamma,
pe3eHTaIHS
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MIPUMEHEHUE K pacueTy
MIPSIMOTO TOKA. 3aKOH
Awmmnepa. B3aumoseictBue
MapaieIbHBIX TOKOB.
MarHuTHas NOCTOSIHHASA.
MarnuTHOe nosie
JIBIDKYIIETOCS 3apsiia.
JlelicTBUE MarHUTHOTO
IIOJISI Ha JBIKYILUAKCS
3apsn (cuna Jlopenna,
MIPaBUIIO JIEBOU PYKH).
Oddexr Xomra. [Torok
BEKTOpa MarHUTHOM
nHayknuu. Teopema
T'aycca ns nosst B.

15.

DJIeKTpOMarHuTHas
WHIYKIUS (OTBITHI
®Dapages). 3aKoH
®dapanes. Buxpessie
TOKH (TOKH DYKO).
NHyKTUBHOCTH
KOHTYpA.
CaMouHAYKIHS.
B3anMHast uHIyK1us.
Tpanchopmaropsl.
DHeprusi MarHuTHOro
nojsi. MarHuTHbIe
CBOMCTBA BEILIECTBA.

poheCCHOHATBHOMN
JESITeIBHOCTH

OIlIK-8.2

[pumensieT 3HaHUS
3aKOHOB (DU3UKHU JIJIS
PEIICHUS TCOPSTHICCKUX U
MIPUKIIATHBIX 327149
npodeccHoHATEHOM
JeSITeIbHOCTH

OIIK-8.4 Banets
OCHOBHBIMH METO/IaMH,
HCTIOJIB3YEeMBIMHU
reoyioramMu,
HWHTEPIPETAINU TaHHBIX
reo(hU3NIECKUX
HCCIIEOBAaHUM,
TEXHUKOIKOHOMHUYECKOTO
aHan3a, HaBbIKAMU
COCTaBIICHUS pabounx
MIPOEKTOB B COCTABE
TBOPYECKOI KOMaHIIBL,
Brnaners HaBEIKaMH
JIEIOBOTO B3aMMOACHCTBHS
C CEpPBHUCHOM CITy>k00H U
OLICHUBATh UX
PEKOMCHOAU C YUCTOM
SKCIEPUMEHTAIbHOU
paboThl TEXHOJIOTHUECKOTO
oTJeIIa NPEANPUITHUS

OIIK-8.1

[Ipumensiet 3Hanus
pa3aenoB BeICIIEN
MaTeMaTUKU AJIS PELEHUs
TEOPETUUECKUX U
MPUKIAIHBIX 3324
mpo¢heCCHOHATBHOM
JeSITeIbHOCTH

OIIK-8.2

IIpumensiet 3Hanus
3aKOHOB (DMU3UKHU JJIS
peleHns TeOPETUIECKUX U
MPUKIAIHBIX 3324
po¢heCCHOHATBHOM
JIeSITEIbHOCTH

OIIK-8.4 Biagers
OCHOBHBIMHM METOJIaMH,
HCIOJIb3YEMBIMU
reoJIoramMy,
WHTEPIPETAINH JAHHBIX
reopu3nIecKux
HCCIICIOBaHUH,
TEXHHUKOIKOHOMHYECKOTO
aHaJM3a, HaBbIKaMHU
COCTaBJICHUS pabounX
MIPOEKTOB B COCTABE
TBOPUYECKON KOMaH[bI,
BnaneTts HaBbIKaMu
JIEJIOBOTO B3aUMOJIEUCTBUS
C CEpBUCHOM Ccityx00i 1
OIICHUBATDh UX
PEKOMEH/IAITNH C YIETOM
3KCIEPUMEHTAIbHOU
pabOThI TEXHOJIOTHYECKOTO

Ompoc,
pedepar,
nporpamma,
Mpe3eHTAIHS
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oTAca NpCATIPUATUAL

16. | OcHOBBI TEOpHH OIIK-8.1 Ompoc,
MakcBesa s IlprvenseT snanws pedepar,
Ppas3ienoB BhICIIEH
SJICKTPOMAaruHuTHOI O nporpamma,
MaTEeMAaTHKH ISl PEIICHUS
I10JI4. BI/IXpeBOC I10JIE. TEOPETUYECKHUX U MMpE3CHTAlUA
Tok cMmerieHus. MPUKITAIHBIX 33724
VYpaBaenune MakcBeria. IpOdeCCHOHAIBHOM
[Tepemennsbiit Tok. Llenu ACATEIBHOCTH
OIIK-8.2
MEPEMEHHOT'O TOKA C I
pPUMEHSIET 3HAHHS
AKTUBHBIM, EMKOCTHBIM 3aKOHOB (1)I/ISI/IKI/I TSt
1 UHIYKTHUBHBIM PEILICHUS] TEOPETHYECKUX U
COIIPOTUBJICHHUCM. NPUKJIAHBIX 33124
Pe3onanc HanpspokeHUH npodeccHoHanbHOM
. O600meHHbII AeT e PHOCTH
1 TOKOB m OIIK-8.4 Bnanets
3akoH Oma. MOIHOCTS OCHOBHBIMH METO/IaMH,
B ICIIU IICPEMCHHOI'O HCIOJIb3ySMbIMU
TOKa. reoJioraM,
HUHTEPIIPETALNH JaHHBIX
reou3uIecKux
HCCJIeIOBAaHUH,
TEXHUKOIKOHOMHYIECKOTO
aHaM3a, HaBbIKAMH
COCTaBJICHUsI pabo4nX
NPOEKTOB B COCTaBe
TBOPYECKOH KOMaH/Ibl,
Bnaners HaBbIKaMu
JIEJIOBOTO B3aMMOIEUCTBUS
C CEPBHCHOM cITy)KO0H 1
OLIEHUBATh UX
PEKOMEH/IAIUH C YYETOM
IKCIIEPUMEHTAIBHOM
PpaboThl TEXHOJIOTUIECKOTO
OTJIeNa IPEIIPHUSITUS
OnrTuka. KBanToBasi npupoaa u3JjydeHusi, ATOMHAs1 U syiepHas puzuka
Ne | Kontponupyemeie Konx n HaumeHnoBanue | aaukarop HanmenoBanue
pa3aciibl (TCMLI) KOMIICTCHIINHU JOCTHUKCHUSA OL€HOYHOT'O
JUCITUTITIINHBI KOMIICTCHIINU CpEacTBa
17. | OcHOBHbIE 3aKOHBI OIIK-8 OIIK-8.1 Ompoc,
TeOMETPUUECKOI CriocobeH NpUMEeHATh [Tpumenser SHaHUA pedepar,
€CTECTBEHHOHAYYHbIE U PpasienoB BhICIIEH
ontuku. IlomHoe 6 MMpe3CHTAl A
O0IIIEeHHKEHEPHbIE MaTEeMAaTHKH JIJIsl PELICHUS
OTPpaXKCHHC. 3HAHUS, METObI TEOPETHIECKHUX H
C(l)epI/I‘leCKI/Ie 3C€pKaja. MaTeMaTU4ICCKOro NPUKIaJHbIX 3a/1a4
ToHKHE JTUH3LL. aHaIM3a u podeCcCHOHANTBLHON
AGeppalyi ONTHYECKUX | MOACTHMPOBaHNs, JIeSITEIbHOCTH
TEOPETUYECKOIO U OIIK-8.2
cuctem. OCHOBHBIE
OKCIIEPUMEHTAIBHOTO [IpuMeHseT 3HAHUS
(oromeTpuueckue HCCIIEIOBAHMUS B 3aKOHOB (PU3HKH JUIS
BCJIMYMHBI U UX npodeccrnoHaTbHOMI peLICHHS TEOPETUYECKUX U
CIUHUIIEI. JACATCIBHOCTH MPUKIIAIHBIX 3a1a4

npodeccuoHaTLHOM
JIeATEeILHOCTU
OIIK-8.4 Bnagets
OCHOBHBLIMH METOJIaMH,
HCTIOJIb3YEeMBIMU
reoJjioramu,

HMHTCPIIpETALMU JaHHBIX
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18.

KorepentHocts n
MOHOXPOMaTHYHOCTb
CBETOBBIX BOJIH.
WnTepdepennus cera.
Mertobl HabIIOJeHUS
UHTEp(EpPEHINH CBETA.
Wutepdepennys ceera B
TOHKHUX IJICHKAX.
[Ipumenenue
UHTEp(EpEeHINH CBETA.

19.

[Tpunun I'rolirenca-
®penensa. Meton 30H
Openens.
[IpssmonuHeitHOE
pacIpocTpaHEeHue CBETa.
Hudpaxus Openens Ha
KpPYTJIOM OTBEPCTHH U
nucke. Judpakuus
®payHrogepa Ha 0AHOM
mienu. Judpakuus

reo(hU3NIECKUX
HCCIICIOBAHUN,
TEXHUKOIKOHOMHUYECKOTO
aHaJM3a, HaBbIKaMU
COCTaBJICHUS pabounX
MIPOEKTOB B COCTaBE
TBOPYECKON KOMaH/IbI,
BiageTs HaBBIKAMU
JIEJTOBOI0 B3aMMOJIEHCTBHS
C CEpBHCHOM CITy»KOOH 1
OLICHUBATb UX
PEKOMEHIALIUY C YIETOM
JKCIEPUMEHTAIBHOU
paboThl TEXHOIOTHUECKOTO
OTJIeNa MpeAnpHUsITHsI

OIIK-8.1

IIpumMenseT 3HaHUA
pa3zaenoB BbIcHIEH
MaTeMaTHKH Ul PEIIeHUsS]
TEOPETUICCKUX U
MIPUKIIAHBIX 327149
poheCCHOHATBHOM
JeSITeIbHOCTH

OIIK-8.2

IIpumensier 3Hanus
3aKOHOB (DVU3UKHU JIJIS
pelIeHHUs TEOPETUIECKUX U
HPUKJIAIHBIX 3a/a4
npoQeCCUOHATBHOM
JeSITeIbHOCTH

OIIK-8.4 Binagets
OCHOBHBIMH METO/IaMH,
HCTIOJBb3YEeMBIMHU
reoJIoTaMH,
WHTEPIPETAN TaHHBIX
reo(hU3NIeCKUX
HCCIIeIOBAHUM,
TEXHUKO3KOHOMHYECKOTO
aHaJIu3a, HaBBIKAMHU
COCTAaBJICHUsI pabo4nX
MPOEKTOB B COCTaBe
TBOPYECKOI KOMaHIIBL,
Brnanmers HaBEIKaMH
JIEIIOBOTO B3aMMOJCHCTBUS
C CepPBUCHOM CITy>)KOOU 1
OILICHUBAThH UX
PEKOMEHIALNH C YIETOM
SKCIEPUMEHTAIbHOU
PpabOThI TEXHOIOTHYECKOTO
OTJera NPEeANpPUITHS

Ompoc,
pedepar,
nporpamma,
Mpe3eHTAIHS

OIIK-8.1

IIpumensieT 3HaHus
paszenoB BbICIIEH
MAaTEMAaTHKH VIS PEIICHHUS
TEOPETUYCCKUX U
MIPUKIIATHBIX 32]1a9
po¢heCCHOHATBHOM
JeSITeIbHOCTH

OIIK-8.2

[IpumensieT 3HaHUSA
3aKOHOB (DU3UKH JIJIST
peIICHHS TEOPETUUCCKUX U
MPUKJIAJHBIX 3139

Ompoc,
pedepar,
nporpamma,
Mpe3eHTalnus
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O®paynrodepa Ha

T (paKITmOHHON
pellIeTKe.
[TpocTpancTBeHHas
pewerka. Paccesnue
ceta. [ludpaxus Ha
MPOCTPAHCTBEHHOM
peuietke. @opmyna
Oynbda-bparros.
Pazpemaromas
CIIOCOOHOCTh
ONTUYECKUX MPUOOPOB.
[Tonsitre o romorpaduu.

20.

Hucnepcus csera.
DIIEKTpOHHAs TEOPUS
JUCTIIEPCUU CBETA.
Ilormomenue cBera.
Dddext Jomnepa.
Wznyuenue BaBuiona-
UYepeHkosa.

21.

EcrecTtBenHbIN 1
MOJISIPU30BAHHBIN CBET.
[Tonsipusanus cBera npu
OTPa)KEHUU U
MIPEJIOMJICHUH Ha

poheCCHOHATBHOMN
JESITeIBHOCTH

OIIK-8.4 Bnanets
OCHOBHBIMH METO/IaMH,
HCTIOJIb3YEMBIMU
reoyioramMu,
HMHTEPIIPETALNH JaHHBIX
reoPu3uIecKux
HCCJICIOBaHUH,
TEXHUKO3KOHOMHYIECKOTO
aHaM3a, HaBbIKAMH
COCTaBJICHUS pabOYnX
MPOEKTOB B COCTABE
TBOPYECKON KOMaHIIBI,
Brnaiets HaBBIKaMU
JICIIOBOTO B3aUMOICHCTBHS
C CEpBUCHOM ciyx00i 1
OLICHUBATh UX
PEKOMEHIAINH C YYSTOM
IKCIIEPUMEHTAIBHOM
paboThI TEXHOJIOTHYECKOTO
OT/IeNa IIPEIIPHUSITUS

OIIK-8.1

[IpumenseT 3HaHUS
pa3zaenoB BbICHIEH
MaTEeMaTHKH JIJISl PEIICHHUS
TEOPETUUECKUX U
MPUKJIATHBIX 337134
npoQeCCUOHATBHOM
JIeSITEIbHOCTH

OIIK-8.2

[IpumenseT 3HaHUS
3aKOHOB (DH3UKH JIJIS
peIICHUs TCOPETHICCKUX H
MIPUKIIATHBIX 32149
mpo¢heCCHOHATBHOM
JIeSITEIbHOCTH

OIIK-8.4 Brnanets
OCHOBHBIMHU METOJIaMHU,
UCTIONIb3YEMBIMH
reoJioramu,
WHTEPIPETANN TaHHBIX
reo(pU3NIeCKIX
HCCJIeIOBaHUH,
TEXHUKOPKOHOMHYECKOTO
aHaJIu3a, HaBBIKAMHU
COCTaBIJICHUS pabounx
MIPOEKTOB B COCTaBe
TBOPYECKOH KOMaH/IbI,
BrnaneTrs HaBbIKAMH
JIEJIOBOTO B3aMMOICUCTBHS
C CEpPBHUCHOM CITy>KO0H 1
OIIEHMBATh UX
PEKOMEHAALNHU C YYETOM
SKCIIEPUMEHTAIILHOM
PpaboTHI TEXHOIOTHYECKOTO
OTJIeNa MPeANPHUSITH

Ormpoc,
pedepar,
nporpamMma,
Mpe3CHTAIHS

OIIK-8.1

IIpumenseT 3HaHUA
pa3aenos BeICLIEH
MaTeMaTUKU JJIs PELEHUS
TEOPETUYECKUX U
NIPUKJIAIHBIX 3aJa4

Ompoc,
pedepar,
mporpamma,
pe3eHTaIHS

22




TpaHMIIE IBYX
JIUAJIEKTPUKOB. [[BoitHOE
JTyderpenoMiIeHuE.
[TonspuzanmoHHbIE
MPU3MBI U TIOJIIPOUIBI.
UckyccTBeHHas
onTHYECKas
AHU3O0TPOIMHUSL.
Bpamenue miockoctu
MOJIIPU3ALIUY.

22.

TemoBoe U3nydyeHue u
€ro XapaKTEePUCTHKH.
3akon Kupxroda.
3akonbl CredaHa-
bonbumana u cmemeHus
Buna. ®opmyisl Panes-
Jlxxunca u [Inanka.
Onrtuueckast
nupoMeTpus. TernoBbie
UCTOYHUKH CBeTa. Bubl
dororddexra. 3aKOHBI
BHEIITHETO
dororddexra.
YpaBHeHue DiHIITEITHA
JUTSL BHEIITHETO
doTtorddexra.
IIpumeHeHne
dotoaddexra. Macca u
UMITYJIbC (POTOHA.
JlaBieHue cBeTa.
Oddext Komntona u
€ro 3JieMeHTapHas
Teopus. EnuHCTBO
KOPITYCKYJISIPHBIX U
BOJIHOBBIX CBOMCTB
AIIEKTPOMArHUTHOTO
U3ITY9ICHUSI.

npoeCCHOHATBHOMN
JESITeIBHOCTH

OIlIK-8.2

[pumensieT 3HaHUS
3aKOHOB (DU3UKHU JIJIS
PEIICHUS TCOPSTHICCKUX U
MIPUKIIATHBIX 327149
npodeccHoHATEHOM
JeSITeIbHOCTH

OIIK-8.4 Banets
OCHOBHBIMH METO/IaMH,
HCTIOJIB3YEeMBIMHU
reoyioramMu,
HWHTEPIPETAINU TaHHBIX
reo(hU3NIECKUX
HCCIIEOBAaHUM,
TEXHUKOIKOHOMHUYECKOTO
aHan3a, HaBbIKAMU
COCTaBIICHUS pabounx
MIPOEKTOB B COCTABE
TBOPYECKOI KOMaHIIBL,
Brnaners HaBEIKaMH
JIEIOBOTO B3aMMOACHCTBHS
C CEpPBHUCHOM CITy>k00H U
OLICHUBATh UX
PEKOMCHOAU C YUCTOM
SKCIEPUMEHTAIbHOU
paboThl TEXHOJIOTHUECKOTO
oTJeIIa NPEANPUITHUS

OIIK-8.1

[Ipumensiet 3Hanus
pa3aenoB BeICIIEN
MaTeMaTUKU AJIS PELEHUs
TEOPETUUECKUX U
MPUKIAIHBIX 3324
mpo¢heCCHOHATBHOM
JeSITeIbHOCTH

OIIK-8.2

IIpumensiet 3Hanus
3aKOHOB (DMU3UKHU JJIS
peleHns TeOPETUIECKUX U
MPUKIAIHBIX 3324
po¢heCCHOHATBHOM
JIeSITEIbHOCTH

OIIK-8.4 Biagers
OCHOBHBIMHM METOJIaMH,
HCIOJIb3YEMBIMU
reoJIoramMy,
WHTEPIPETAINH JAHHBIX
reopu3nIecKux
HCCIICIOBaHUH,
TEXHHUKOIKOHOMHYECKOTO
aHaJM3a, HaBbIKaMHU
COCTaBJICHUS pabounX
MIPOEKTOB B COCTABE
TBOPUYECKON KOMaH[bI,
BnaneTts HaBbIKaMu
JIEJIOBOTO B3aUMOJIEUCTBUS
C CEpBUCHOM Ccityx00i 1
OIICHUBATDh UX
PEKOMEH/IAITNH C YIETOM
3KCIEPUMEHTAIbHOU
pabOThI TEXHOJIOTHYECKOTO

Ompoc,
pedepar,
nporpamma,
Mpe3eHTAIHS
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23.

Mogenu aroma TomcoHa
u Pezepdopna.
JInHenyaTelil CIIEKTP
aToMa BOJIOpOJa.
IToctynatel bopa.
OnbiTel @paHka u
I'epua. Cextp aToma
BOjI0poja 1o bopy.

24,

KopnyckynspHo-
BOJIHOBOM Tyallu3M
CBOMCTB BEIIECTBA.
CootHomeHne
HEONPEIEIEHHOCTEM.
BonnoBas ¢pyHkus u ee
CTaTUCTUYECKUI CMBICI.
O01ee ypaBHEHHE
[Ipenunrepa.
YpaBHeHue
[Ipenunrepa mist
CTallMOHAPHBIX
COCTOSTHUM. J[BHXKEeHUe
¢BOOOIHOI YaCTHUIIEL.
YacTuia B
MOTEHLUATbHOM SIIIHUKE.
TyHHenbHBINH 2P PEKT.
JInHeiHbIi
rapMOHMYECKUN
OCLIWJLIATOD B
KBaHTOBON MEXaHUKE.

oTAca NpCATIPUATUAL

OIlK-8.1

[pumensieT 3HaHUSL
pa3zaenoB BbICUIEH
MAaTEMATUKH ISl PCIICHHUS
TEOPETUUECKUX U
MIPUKJIATHBIX 3214
npodeccHoHATEHOM
JeSITeIbHOCTH

OIIK-8.2

IIpumensieT 3HaHuA
3aKOHOB (DU3UKH JIJIS
pelIeHHs TeOPETUIECKUX U
MPUKJIATHBIX 32144
npo¢eCCHOHATBHOM
JIeSITeIbHOCTH

OIIK-8.4 Bnanets
OCHOBHBIMH METOJIaMU,
HCTIOJBb3YEeMBIMHU
TeoJIoTaMH,
WHTEPIPETANN TaHHBIX
reou3uIecKux
HCCJIeIOBAaHUH,
TEXHUKOIKOHOMUIECKOTO
aHaJIM3a, HaBbIKaMU
COCTaBJICHUsI pabo4nX
MIPOEKTOB B COCTaBe
TBOPYECKOH KOMaH/Ibl,
Bnaners HaBbIKaMu
JIEJIOBOTO B3aMMOIEUCTBUS
C CEPBHCHOM cITy)KO0H 1
OILICHUBAThH UX
PEKOMEHIALNH C YIETOM
AKCICPUMECHTAIBHOM
PpaboTHI TEXHOIOTHIECKOTO
OTJIeNa MpeAPHUSITH

Ompoc,
pedepar,
porpamMma,
pe3CHTAIHS

OIIK-8.1

IIpumensiet 3Hanus
pa3zaenoB BbIcUIEH
MaTeMaTHKH JUIS PEIIeHUs
TEOPETUYECKUX U
HPUKJIAIHBIX 3a/1a4
podecCHOHANTBEHOMN
JeATeIbHOCTH

OIIK-8.2

[Mpumensier 3HaHnsA
3aKOHOB (DPM3UKH IS
pelIeHs TEOPETUIECKUX U
MIPUKIIATHBIX 32719
npodeccuoHaTLHOM
JeSITeTbHOCTH

OIIK-8.4 Banets
OCHOBHBIMH METO/IaMH,
HCIOJb3YEeMBIMU
reoyoramy,
HMHTEPIpEeTALNHU JaHHbBIX
reoU3nIecKux
HCCIICOBaHMA,
TE€XHUKOIKOHOMHUYECKOTO
aHaJM3a, HaBBIKAMHU
cocTaBiieHHs pabounx

Ompoc,
pedepar,
nporpamma,
Npe3eHTaIHsI
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25. | Pa3smep, cocTaB u 3apsiz OINK-8.1 Omnpoc,
aTOMHOTO sifIpa. IlpAMenseT sHaHuA pedepar,
pa3aciioB BICHIEH
MaccoBoe u 3apsiA0Bo€e nporpamma,
MaTeMaTUuKu AJid peIICHU
gucna. Jledekr maccol u TEOPETHUECKHX H pe3eHTAIHSI

SHEPTHA CBA3U AApa.

MIPOCKTOB B COCTaBe
TBOPYECKOI KOMaHIbI,
Brnamets HaBBIKAaMU
JIETIOBOTO B3aMMO/ICHCTBHS
C CEpBUCHOM cityx00i 1
OILICHUBATh UX
PEKOMEH/IAITNH C YIETOM
SKCIIEPUMEHTAIBHOU
pabOTHI TEXHOIOTHYECKOTO
OTJeNa MPEeANPUITHL

NPUKIIAJHBIX 3ada4

CnuH s1pa u ero npoQeCCHOHANBHOM
MAardHAuTHBIA MOMEHT. ACATCIIBHOCTH
OIIK-8.2

S nepnbie cunbl. Monenu
anpa. PaguoaktusHoe
U3JIyYEHHUE U €r0 BUIBL.
3aKoH paIuOaKTUBHOTO

HpI/IMCHﬂeT 3HaHUA
3aKOHOB (bI/ISI/IKI/I JUIA
pemCHUA TCOPCTUICCKUX U
OPHUKIAAHBIX 3aaa4

pacnana. [IpaBuna npodeccuoHanbHOIM
CMCIICHUA NEATECNbHOCTU

: OIIK-8.4 Bnanets
3aKonoMepHoCTH OCHOBHBIMHM METOJIaMHU,

anb(a-pacnaaa. Buas

HCII0JIb3YCMbIMU

OeTa-pacmana, reoJIOTaMH,

HEHTPUHO, HO3UTPOH. HHTEPIPETAIH JaHHBIX
reoGu3nIecKux

raMMa'I/ISHyLIeHI/IC u ero o
HCCIIeIOBAHHH,

cBolicTBa. PesonancHoe
NOTJIOUIEHUE ramma-
uznyuenus (3ddexr
Meccbayapa). MeTto bl
HaOJII0/IEHUS U
perucTpanuu
PaArOaKTUBHBIX
W3ITy4YEHUH U YaCTHII.
SInepHble peakuu U ux
OCHOBHBIE THUIIBI.
ITo3uTpOH, HEUTPOH.
ONEKTPOHHBIN 3aXBar.
SlnepHble peakiuu moj
JIEHCTBUEM HEUTPOHOB.
IlenHas peakuus
JIEJIEHUS U TIOHATHE O
AJIEPHOM SHEPrETUKE.
Peakuus cunresa
ATOMHBIX SJIEP.

TEXHUKOYKOHOMHUYECKOTO
aHaJn3a, HaBBIKAMH
COCTaBIJICHUS pabounx
MIPOEKTOB B COCTaBE
TBOPYECKOH KOMaH/IbI,
BnageTs HaBBIKAMU
JIEJIOBOT'0 B3aMMO/ICHCTBUS
C CEpPBHUCHOM CITy>k00H U
OLIEHMBATH UX
PEKOMEHAALNH C YYETOM
SKCIIEPUMEHTAIILHOM
PpaboTHI TEXHOIOTHIECKOTO
OTJIeNa MpeaAnpHUsITHs

Jranbl popmMupoBanus komnereHuuii B npouecce ocsoenusi OIIOII npsmo
CBS3aHBI C MECTOM JHCIHMIUIMH B oO0pa3oBaTenbHOM mporpamme. Kaxmprii stan
bopMHpOBaHUST ~ KOMIETEHIIMH, XapaKTEepU3yeTCs  ONPEIECTICHHbIMA  3HAHUSIMHU,
YMEHUSAMH U HaBbIKAMU U (MJIM) ONBITOM MPO(PECCUOHAIBHON NeATEIbHOCTH, KOTOPbIE
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OLICHMBAIOTCS B IIPOLECCE TEKYILIEro KOHTPOJIA YCIIEBAEMOCTH, IPOMEXKYTOYHON
aTTeCTallMy MO0 JUCUUIUIMHE (MPAKTHKE) U B MPOLECCE UTOTOBOM aTTECTALIMH.

Jucunmumaa «du3nka» SABISIETCS  ITPOMEXKYTOYHBIM — J3TallOM  KOMILIEKCA
OUCIMIUIAH, B XOJ€ M3YUYEHHUS KOTOPBIX Y CTYJIEHTOB (OPMHUPYIOTCS KOMIIETCHIIHH
OIIK-8.

®opmupoBanust komneteHmu OIIK-8 HaunHaeTcs ¢ W3ydeHHS TUCITUTUIMHBI
«MaremaTtuka» u «MapopmaTuka.

3aBepuiaetcs padoTa o (GOPMUPOBAHUIO Y CTYIEHTOB YKa3aHHBIX KOMIIETEHIIUIM
(OIIK-8) B xome m3ydyeHHs IUCUUIUIMH: «[lepcrieKTHBBI pa3BUTHSA HHGOPMATUKUA U
BBIYMCIUTENBHON  TexHUKW», «lIpoektHass gesrenbHOCTH», I[Ipom3BoACTBEHHAs
IOpaKTHKa: Hay4HO-HCCleAoBaTeibckas pabora, I[Ipow3BOACTBEHHAs IMpaKTHKa:
IPEeIIUIIIOMHAS IPAKTHKA.

B npouecce u3yyeHust IMCUMILUIMHBI, KOMIIETEHIUH TakKxke (opMupyrorcs
M0ITAIHO.

OcnoBubiMu dTanamu  (popmupoBanust OIIK-8 mpu wu3ydeHHH AUCHHUILTAHBI
b1.A(M).b.22 «DnekTpoTexHHKa M O3JIEKTPOHUKA» SBISETCA IMOCIEHOBATEIbHOE
M3YUYEHUE COJEPKATEIBbHO CBSI3AHHBIX MEXKY CO00W TeM ydeOHbIX 3aHsATHil. V3yueHue
KQKJI0M TeMbI MPEANOoaraeT OBJIAJIEHUE CTYIEHTaMH HEOOXOAUMBIMH JIECKPUIITOPaAMHU
(cocTaBisromMMM)  KOMIETEHUMH. Jlas OueHku ypoBHS  CPOPMHUPOBAHHOCTU
KOMIICTEHLIMM B IPOLECCE U3YYEHUs AUCLUIUIMHBI IIPEIyCMOTPEHO IIPOBEICHUE
TEKyLIero KOHTPOJII YCIHEBA€MOCTH IO TeMmMaM (pa3znenaMm) JUCUUIUIMHBI U
IIPOMEXYTOUYHOM aTTECTALMU 110 JUCLUIUIMHE — YK3aMEH.

8.2. KoHTpo/ibHbIE 32]aHUA M MaTepHaJibl, HEOOXOAUMbIE VISl OLEHKU 3HAHWIA,
YMEHMd HM HABbIKOB M (WJIH) ONbITA JIeATEJbHOCTH, XAPAKTEPHU3YIOIIUX IJTAINbI
(¢popmMupoBaHus KOMIIETEHIUI B IIpoLecce 0CBOCHUS 00Pa30BaTeJIbHON NPOrPaMMbI

8.2.1. KoHTpoJibHBIE BONPOCHI N0 TeMaM (pa3jesiaM) Ui OMPOCca HA 3aHATHSX

Tema (pazaen) Bomnpocsr

MexaHnka. DJ1eMeHTEI 3aKOH U3MEHEHHS KOJIMUECTBA IBUKEHUSI. 3AaKOH COXPaHEHUS
KkuHeMaTuKK. OOmui ciyvai KOJIMYECTBA JABKEHHUS. [Ipuiiokenus B Ipupoie U TexHuke. PaboTa,
KPUBOJIMHEHHOTO JIBHIKCHHSI SHEPTHsl, MOLTHOCTh. 3aKOH COXpaHEHHUs SHepruu. J(nHamuka

MaTepuanbHOU TOUKHU. Buabl
MEXaHUYECKOT0 ABM)KEHHS TE.
ITonsTHs Teaa oTcueTa, CUCTEMBI
OTCYETA, YKNCJIA CTENEHEN CBOOOIEI.
[IpsiMonuHeiHOE ABUKEHUE
MarepuanbHOl Touku. J[pwkenne | [TAPATLICICIIHIICAA.

BpAILIATEIIBHOTO JBUKCHUSL.

MowmenT cuibl. PaboTa Bo BpamaTenbHOM ABMKEHUH. MOMEHT
WHEPIMU MAaTepUAIBHOM TOYKH, TEJIa, TOHKOTO OJHOPOHOIO CTEPKHS,
I1OJIOTO OAHOPOJHOIO LWIMHAPA, KOJIbIA, TPAMOYTOJIBHOTO

MATepHANBHOI TOUKH 110 [IpuMepsI ONpeIeeHnsl MOMEHTA HHEPIIUM TEA JUHAMUIECKAM
okpyxHocTH. [TyTh. CKOPOCTB. MeTo0M. MOoMeHT ummysibca. KuHeTrueckas SHeprus Bpallarouerocs
Yckopenue u ero cocrapisiomue. | Tena. OCHOBHOE ypaBHEHUE TMHAMMKHA BPALIATEILHOTO JIBHKEHUS.
JlnHamuKa MaTepuanbHON TOUKK. | 3aKOH COXpaHEHHss MOMEHTA UMITYJIbca

Macca. Cma. 3axonsl HeroToHa.
Konebanus. CBoOoHBIC, TapMOHUYECKUE KonleOanus. CMmelieHue,

CKOpPOCTbh, YCKOpEHHUE, epuo, ¢paza KonedaHuil, yacToTa.
3aryxaromue konebanus. [lepuon 3aTyxaromux KoiaeOaHHUH.
Anepuoanueckue kojebanus. BeiHyk1eHHbIe KojeOanus. Pe3onanc.
ITonsarue aBrokonedanuii. ['apmonnydeckuit ocruuistop. IpyKuHHBIH,
(bU3MIeCKrid, MAaTEMAaTUYECKUA MAsITHUKH.

Kunernueckas u IMOTCHIMAJIbHAS SHCPIrUun K0JIe0aTeIIbHOrO JABVOKCHUS.
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Jedopmaruu TBEpIOTO TENA.
3akon ['yka. Ypyrue BOJTHBL.
BoinHOBBIE IpOLIECCHL.
[IpononbHBIC U TIOTIEpEYHBIC
BOJIHBI. YPaBHEHHE TIIOCKOU
BouHEL. [lonsTrs: dasa BomHBI,
(OPOHT BOJIHBI, TMHA BOJIHBI.
[ToTox 3HEprUM BOJIH
I'maponunamuka. /{aBnenue
KUIKOCTH. 3akoH [lackans s
JKHAKOCTEN U ra3oB. JlaBieHue Ha
JTHO U CTEHKH cOCyzia pu
JEHCTBUU CUJIBI TSKECTH.

3akoH ApxuMmena. Y paBHEHUE HEPA3PbIBHOCTH. Y paBHEHHE bepHyin.
Tpy6xka [Turo-Ilpanarnsa. Bogoctpyiinsiii Hacoc. @opmyna
Toppuyeiu.

MounekynsipHO-KUHETHYECKask TEOPUS UACaTbHBIX ra30B. 3aKOHBI,
OIMCHIBAIOLINE NTOBEJCHHUE UICANIbHBIX I'a30B: 3aKOH boiiis-
Mapuortra, I'eli-JIroccaka, lanbrona. YpasHenus Knaiinepona,
Meneneesa-Knaiinepona. [locrosinHas boabnmana.

Yucno Jlommmuara. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH UACAIbHBIX Ta30B.

SBnenus nepeHoca: quddysus,
TEIJIONPOBOHOCTh, BHYTPEHHEE
Tperue. OCHOBBI TEPMOINHAMUKH.
UYucno creneneit cBoOObI
MOJIEKYJBI. 3aKOH PaBHOMEPHOTO
pacrpeneseHus SHepTruH 1Mo
CTENEHSM CBOOO/IBI MOJIEKYJL.

[TepBoe Hawano TepMoaguHaMUKU. PaboTa raza mpu u3MEHEHHH €ro
obbema. TemnoeMKkocTh, ypaBHeHHe Maiiepa.

BsizkocTh (BHYTpeHHee TpeHue). luHaMuueckas 1 KHHeMaTHdecKast
Bs3KOCTh. HEIOTOHOBCKHE M HEHBIOTOHOBCKHE KHUOAKOCTHU. Cuita BHYTPCHHETO
TpeHus. MeToab! orpeaeneHus BI3KoCcTH: a) MeTo CTokca; 0) MeTof
[lyazeitna. Yucno PeitHonbaca. JlamuHapHBIN 1 TypOYIEHTHBIA PEKUMBI
TCUCHUA ) KUJIKOCTHU

[IpuMeHeHue nepBoro Hayaia TEPMOJAMHAMUKU K H30IIPOLIECCAM.
N3oxopuslii iporiecc. M3o06apHsIii mporecc. M3oTtepmudeckuii
nporiecc. Anuabdatuyeckuii nporecc (ypaBHenue [lyaccona).
[Monutponusiit npouecc. Kpyropoit nponecc (1uki). O6patumeie u
HeoOpaTuMbIe TpoIlecchl. Bropoe Hayamo TepMOIMHAMUKH.

OHTpONUs, €€ CTAaTUCTHUECKOe
TOJIKOBAHUE U CBA3b C
TEPMOJIMHAMUYECKOU
BEPOATHOCTHIO.

TpeTBG HadaJio TCpPMOJAWHAMUKH. Tennopnie JABHUIaTCIIn U
XOJIOAWUJIBHBIC MAallIUHBI. I_[I/IKJ'I KapHo H €ro K.I1.4. AJIs1 UACAJIBbHOI'O
rasa.

FGOMeTpI/I‘{€CKaﬂ OIITHKa

WnTepdepeniys ceera

Hudpaxums cBera

BzaumMoneiicTBre 3/M BOJIH C BEIIECTBOM.

[Tonsipuszanus ceera

KBanToBas npupoa u3nyyeHus
OneKTpoMarHuTHast UHIYKIHS
(omerTer @apajest). 3aKoH
®dapanest. BuxpeBble TOkU (TOKH
Dyko).

NHaykTuBHOCTE KOHTYpa. CamonHAyKuus. B3aumuaass uHIyKus.
Tpanchopmaropsl. DHEprusi MArHUTHOTO OJIs. MarHuTHBIE CBOICTBA
BELIECTBA.

OcHoBbI TeOpun MakcBesuia Jyist 2JIEKTpOMarHuTHOTO 1oJjisi. Buxpesoe
nosie. Tok cMenenus. YpasHeHue Makcseria.

[Tepemennsbiii TOk. Llenu mepeMeHHOr0 TOKA C AKTUBHBIM, EMKOCTHBIM
Y MHIYKTUBHBIM CONIPOTUBIIEHUEM. Pe30HaHC HaNpsKEHU U TOKOB.
O60061eHHbIHM 3aKk0H OMa. MOITHOCTD B 1IeNU EPEMEHHOT0 TOKA.

MexaHn4deckue U 3/M KoineOaHusl.
KBazucrannonapHsie TOKH.
Yrpyrue BoIHbI.
DIEKTPOMArHUTHBIE BOJIHBI
Mexanunka. DJIeMEeHTEI
kuHemaTuku. O0muid cyJait
KPHUBOJIMHEHHOTO JIBYKCHHUS
MaTepuanbHOU TOuKH. Buabl
MEXaHUYECKOTO ABMKEHUS TEII.
ITonsTHs Teaa oTcUeTa, CUCTEMBI

oTCyeTa, 4ncjia CTEICHEH CBO60,Z[I>I.

[IpsiMonuHeHOE ABUKEHUE

3akons! HproTOHA.

3aKOH N3MEHEHHUS KOJIMUYECTBA IB)KEHUA. 3aKOH COXPAHEHHUS
KoJnuecTBa ABkeHus. [Ipunoxxenus B npupojie u rexHuke. Pabora,
SHEPTHsl, MOIIHOCTh. 3aKOH COXPAaHEHHUsI SJHEepruu. /J[nHamuka
BpalaTeabHoro ABMKeHUs. MoMeHT cuibl. PaboTa Bo BpariarebHOM
JIBHYKECHHH.

MoOMEHT nHepIUu MaTEPUAIIBHON TOYKH, TEJIa, TOHKOTO OJTHOPOJIHOTO
CTEPKHs, I10JI0T0 OJHOPOAHOIO LIWJIMH/IPA, KOJIbLA, IPSIMOYTOJIbHOTO
napauienenunena. IlpuMeps! onpeneneHns MOMEHTa HHEPLIAX Tela
JUHAMHUYECKUM METOJ0M. MOMEHT HUMITyJIbCa.

Kunernueckas sHeprus Bpamatouierocs tejaa. OCHOBHOE ypaBHEHHUE
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MaTepuanbHOU TOUKH. [IBrxKeHue
MaTepHaIbHON TOUKH 110
okpyxkHoCTH. [TyTh. CKOPOCTS.
YcKOpeHue U ero COCTaBIISIONINE.
JvHamuka MaTepuaibHOM TOUKH.
Macca. Cuia.

JTUHAMHKHU BPAIaTeIbHOTO JBIKEHUS. 3aKOH COXPAHEHUS MOMEHTA
HMITYJIbCA.

Kone6anus. CBoboaHbIE,
rapMOHHYECKHE KOJIcOaHMs.
CMernenre, CKOpocTb, YCKOPEHHE,

nepuo/, Gpasa koneOaHuii, 4acToTa.

3aryxaromue konebanus. [leproz
3aTyXaonX KOJIeOaH .
Anepuoanueckie KonebaHusl.
Brinyxaennsie KoneOaHusl.
Pesonanc. [lonsitue
ABTOKOJICOAHMIA.

Iapmonnueckuii ocumwisitop. [pyxunHbIH, Gu3ndecKuii, MaTeMaTHYECKUN
MasTHUKY. KuHeTnueckas u moTeHanbHas 3HEPTUH K0JIebaTeIbHOr O
JBYKCHHS.

Jedopmaryu TBEpAOro Tena.

3akon ['yka. Ynpyrue Boaasl. BomHoBEIE mpotieccs. [Ipomonbabie n
TIOTIEPEYHBIC BOJTHEL. Y paBHEHHNE TUIOCKOH BOHEL. [loHATHS: (a3a BOIHEI,
(poHT BONHEI, JUTMHA BOJHBI. [10TOK 3HEprun BOJIH

I'unponunamuka. JlaBnenue xxuakoctu. 3akoH [lackans s
JKUJIKOCTEH M ra3oB. J{aBjieHue Ha THO U CTEHKHU COCya MpH JACHUCTBUU
CHUJIBI TSDKECTHU. 3aKOH ApXUMea.

VYpaBHeHue Hepa3pbiBHOCTH. Y paBHenue bepuymmu. TpyOka [Tuto-
[Ipanaris. Bogoctpyiinsiii Hacoc. opmyna Toppuueniu.

MonekynsapHO-KHHETHIECKast
TCOpI/IH UACaJIbHBIX I'a30B. 3aKOHI>I,
OIIMCHIBAIOIIYE ITOBEJCHUE
HIcaJIbHBIX Ta30B: 3aKOH bois-
Mapuorra, I'eii-JIroccaka,
JanbToHa. YpaBHEHUS
Kunaiinepona, Menaeneena-
Kuaiinepona. ITocTosinnas
boasmmana. Uucao Jlommunara.

OCHOBHOE ypaBHEHHE MOJEKYJIIPHO-KHHETHUECKON TEOPUH HICATBHBIX
ra3os.
SBnenust nepeHoca: U Qy3usi, TEMIONPOBOTHOCTh, BHYTPEHHEE TPEHHE.

OcHoBBI TepMOAUHAMUKH. YHCTIO cTENEHeH CBOOO bl MOJICKYJIBIL.
3aKOH paBHOMEPHOT'O PaCIpPEEIICHNs SHEPTUH 110 CTENIEHSIM CBOOO/IbI
Mmoutekyd. [lepBoe Hagano repmonunamuku. Pabora raza npu
M3MEHEHUH ero oobema. TernmoeMKocTh, ypaBHeHne Maiiepa.

Bsi3kocth (BHyTpeHHee TpeHue). JluHaMuyeckas 1 KHHEMaTH4ecKast
BSI3KOCTh. HEIOTOHOBCKHE ¥ HEHLIOTOHOBCKUE KUOAKOCTH. Cuna
BHYTPEHHETO TpeHUsI. MeTOo bl OTpe/IeICHUs BA3KOCTH: ) METOT
Crokca; 6) meron Ilyaseiuns. Uucno Pelinonbaca. JlamuHapHsIil u
TypOYJICHTHBIN PEKUMBI TEUSHHUS KUIKOCTU

HpI/IMeHeHHe MEpBOro Ha4YajIa
TEPMOAVHAMUKH K U30IIpOIECCaM.

W3oxopuslii npouecc. M306apHslit npouecc. M3oTepmuueckuit
nporiecc. Anuabdatuyeckuii nporecc (ypaBHenue [lyaccona).
[MomuTponnslii mponecc. Kpyrosoit npouecc (LUK).

OOpaTtumbie 1 HeoOpaTUMBIE MTPOIlecCChl. BTOpoe Havano TepMOIMHAMUKHY.
DHTpOMUs, €e CTATUCTUIECKOE TOJIKOBAHUE U CBSA3h C TEPMOJIUHAMUIECKOMN
BEPOSTHOCTEIO.

TpeTLe Ha4aJIO TCPMOANHAMUKH. TennoBrie JABUTATCIIN U XOJIOAHUJIBHBIC
MalllMHBbI. ]_II/IKJ'I KapHo H €ro K.I1.4. JJj1d uACaJIbHOI'O ra3a.
['eomeTpuyeckas onTuka

Wntepdepenuns ceera

Hudpakums cBera

BsaumoelicTBre 3/M BOJIH C BEILIECTBOM

[onspuzanus ceeta

KganToBas mpupoJia H3IydeHus
DJeKTpOMarHuTHAs! HHIYKLUS
(onbiTe Dapanest). 3akoH
@Dapanest. Buxpepble TOKU (TOKH
DyKo).

WNupyktuBHOCTH KOHTYpa. CaMouHAYyKIMs. B3aumHas uHayKIus.
Tpanchopmartopsl.

3Hepr1/1;1 MAardamMTHOI'O I1OJIA.

MarauTHEIE CBOMICTBA BEIISCTBA.

OcHoBbI Teoprn MakcBenma Jist
3JIEKTPOMArHUTHOTO MOJIS.
Buxpesoe nosne. Tok cMemenusl.
YpaBHeHnue Makcaeia.

[lepemennslii Tok. Llernu nepeMeHHOTO TOKa C aKTUBHBIM, EMKOCTHBIM H
WHAYKTUBHBIM COIIPOTHBIICHUEM. Pe30HaHC HANPsSHKEHUH U TOKOB.
O6006menHbIi 3ak0H OMa. MOITHOCTH B IIETIH TIEPEMEHHOTO TOKA.
MexaHuka.

OnemeHThl KuHeMaTuku. OOImuid ciryyail KpUBOJMHEHHOTO TBUYKEHUS

28




MaTepHalbHON TOUYKU. Buapl MexaHnyeckoro ABMKeHUs Tei. [lonsarus
TeJla OTCYETA, CUCTEMBI OTCUETA, YHCJIa CTEIEHEH CBOOOIEI.
[IpssMONMHENHOE IBUKEHUE MATEPUATIbHOM TOUKH.

JIBr>keHrEe MaTepralIbHON TOUKHU 1O OKPYKHOCTH. [TyTh. CKOpPOCTB.
Yckopenue u ero cocrapisironye. J[mHaMmuka MmaTepuanbHONM TOUKH.
Macca. Cuina. 3akonsl HproTOHa.

3aKOH N3MEHEHUS KOJMYECTBa
IBYDKCHUA. 3aKOH COXpaHEHHS
KOJIMYECTBA JIBHKECHISL.
[Ipunoxxenus B mpupoae u
texHuke. Pabota, sneprus,
MOIITHOCTb. 3aKOH COXpaHCHUS
sHepruu. [luHamuka
BpaIaTeJIbHOTO ABMKCHHSI.
Mowment cuiel. PaboTa Bo
BpalllaTeIbHOM JIBHKCHHH.
MoOMEHT UHEPLIMH MaTepUAIBHON
TOYKH, TeJIa, TOHKOTO
OJTHOPOJTHOTO CTEPIKHSI, TIOJIOTO
OJTHOPOJIHOTO LIMIMHJIPA, KOJIbLIA,
MPSIMOYTOJIEHOTO
napayutenenumnena. [Ipumepsr
oTpe/ieNIeHUsI MOMEHTa HHEPIIUH
TeJga TMHAMHUYECKUM METOI0M.

MomeHT uMmnynbca. Kunernueckas 3Heprus Bpallaromerocs Tena.
OcHOBHOE ypaBHEHHE IMHAMHMKHU BPalIaTEIbHOTO JIBH)KEHHS. 3aKOH
COXPAaHCHUA MOMCHTA UMITYJIbCa

Konebanusa. CBoOoaHBIC, TapMOHIUYECKHE KoteOanus1. CMeleHne, CKOpOCTh,
yCKOpeHue, nepuoj, ¢a3a KkonedaHui, yactora. 3aTyxarolue Koixeoanus.
[epuon 3aTyxarmmux KoneOaHuid. Anepuoandeckue KoneOaHusl.
Brnyxxnennsie konebanus. Pesonanc. [lonstre aBrokonaebanuii.
lNapmornueckuit ocrmsTop. [IpyxuHHBIHA, HU3ndecKuii, MaTeMaTHYECKUI
MasiTHUKH.

Kunernueckas n MOTCHINaJIbHAA SHEPTUN K0J1e0aTEILHOTO JBWOKCHHUSA.
Hedopmarun TBeproro tena. 3akon ['yka. Yrpyrue BonHbl. BomHOBEIE
npouecchl. [IponosibHbIe U TonepedHble BOJIHBL. Y paBHEHUE IIIOCKOH
BostHBL [loHsTHS: pa3a BOMHBL, (GPOHT BOJIHBL, ATHHA BOJTHBL [10TOK
SHEpPIUu BOJIH

I'mpponunamuka. JapneHue
KuAKocTH. 3akoH [lackams mys
JKUJIKOCTeH 1 ra3oB. JlaBiacHue Ha
JTHO ¥ CTCHKH COCYyJia IIpH
JIEUCTBUU CHIIBI TSKCCTHU.

3akoH ApxuMezna. Y paBHEHUE HEPa3pbIBHOCTH. Y paBHeHHE bepHyInin.
Tpyo6xka Iluro-IIpanatia. BogocTpyiiHblii Hacoc.

®opmyna Toppuyenu.

MonekynapHO-KUHETHUECKAs! TEOPUS UACATBHBIX Ta30B. 3aKOHBI,
ONMCHIBAIOIINE NTOBEJCHNUE UICATIbHBIX Ta30B: 3aKoH boilnsg- Mapuorra, ['eii-
Jlroccaka, [lanprona. Ypasuenus Knaiinepona, MenaeneeBa-Kiaiinepona.
ITocTostnuas bonbimana. Yucno Jlommuara. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETHUECKOU TEOPUH UCATbHBIX [a30B.

SBnenus nepenoca: 1M Qy3us, TEIIONPOBOIHOCTh, BHyTPEHHEE
TpeHue. OCHOBBI TEPMOJAMHAMUKU. YHCIIO CcTeTnIeHe CBOOOIbI
MOJIEKYJIbl. 3aKOH PABHOMEPHOTO PACTIPEEICHUS YHEPTUHU 10
CTeneHsM cBo00 bl MoJIeKyJI. [lepBoe Hauamo TepMOAMHAMUKH.
PaGora raza npu uzmMeHneHuu ero oobema. TermnoeMKocTb, ypaBHEHUE
Maiiepa.

Bsi3kocTh (BHyTpEeHHEE TPEHUE).
JlnHamMudeckass 1 KHHEMaTHYeCKas
BSI3KOCTh. HbIOTOHOBCKUE U
HEHBIOTOHOBCKME )uakocTu. Cuna
BHYTPEHHETO TPEHMUSL.

Mertoab! onpeneneHus Ba3kocTu: a) meros Ctokca; 6) MeTox
[lyazeins. Yucno Pelinonbaca. JlamuHapHblil v TypOyIeHTHBIN
PEXUMBI TEUEHUS )KUJIKOCTH

[IpuMeHeHne epBoro Havyaia TEPMOJMHAMHUKH K H30TPOIECCaM.
Nzoxopusrit npouecc. M306apHsrii mporiecc. M3oTepMudeckwii mporiecc.
Anmabatndeckuii mpouecc (ypaBHenue Ilyaccona). [TloaurponHslii mporecc.
Kpyrosoii npouecc (1uxit). O6patumsie 1 HeoOpaTHMBbIe Tipoiecchl. Bropoe
HAYaIo TePMOJINHAMHUKH.

3HTpOl'II/ISI, €€ CTATUCTHYCCKOC TOJIKOBAHHUE U CBA3b C
TGpMO}II/IHaMH‘IeCKOﬁ BEPOATHOCTBIO. TpeTLe Ha4yaj10 TCPMOANMHAMHKHU.
TennoBble ABUTATEIN U XOJIO0AUIbHBIE MAIIIUHBI. I_II/IKJ'I KapHo n €ro
K.II.4. JJIs1 HACAJIbHOI'O ra3a.

FeOMeTpI/I‘{eCKaH OIITHKa

Untepdepenuns ceera

Judpakius ceeta
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BzaumoneiicTBue 3/M BOJH ¢ /M BOJIH C BELECTBOM

BEIIECTBOM
IlIkana oneHUBaAHUS OTBETOB HA BOINPOCHI
[lxana oueHUBaHUs Kputepuu oneHnBaHus
OOy4arommiicss TayO00KO M COJEPKAaTEeIbHO pPAacKphIBa€T OTBET Ha
«OTIU4HO» KaX/IbIii TEOPETHYECKHI BOMPOC, HE JOMYCTHB OMMOOK. OTBET HOCHT

pa3BEepHYTHIN U MCUEPIBIBAIOIINIA XapaKTep.

OOyuaromuiics B IEJIOM PAacKphIBAa€T TEOPETUUYECKHUE BOIPOCHI,
«Xopouio» OJIHAaKO OTBET XOTd Obl HAa OJHWH W3 HHUX HE HOCUT Pa3BEPHYTOro H
MCYEPIBIBAIOILEIO XapaKTepa.

OOyuarouiics B LEJIOM pacKpbIBaeT TEOPETUYECKHE BONPOCHI U
JIOITyCKAeT psAJl HETOYHOCTEH, (parMEeHTapHO PACKPBIBACT COJCp)KaHHE
TEOPETUYECKUX BOIPOCOB MM HX PACKPBIBAET COJEPXKATEIbHO, HO
JIONYCKasl 3HAUYUTEJIbHbIE HETOYHOCTH.

«Y IOBIIETBOPUTEIILHO»

O6y‘~IaIOHII/H\/JIC$I HC 3HACT OTBCTOB HaA IMOCTABJICHHLIC TCOPCTHYCCKUC

«Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO»
BOIIPOCHKI.

8.2.2. Tembl U151 IOKJIA/I0B

Mexanuka:

Kunematuka Touku. Mogenu B MEXaHUKE

3akoHsl HeroTOHA

3aKOH COXpaHEHUsI UMITYJIbCa

PaGoTa, sHEprusi, MOITHOCTbD.

Kunernueckas v noTeHUHaIbHAs SHEPTHSL. 3aKOH COXPAHEHHUS SHEPTUH.
3aKOH BCEMUPHOTO TATOTEHUS

Kocmuueckne ckopoctu

MoMeHT nHepIUH.

VYpaBHEHUsI TUHAMUKU BPAIIATEIbHOTO ABUKEHUS TBEPAOTO Tea.
0. Jedopmarmus TBEpIOTO TENa

1. JlaBiaeHwue B KUJIKOCTH

12.  VYpasuenue bepHymnu u ero cieacTBus

13. Tlocrynatet CTO. [IpeobpazoBanms Jlopenima

14. PenaTuBUCTCKUIN 3aKOH CJI0KEHUSI CKOPOCTEH.

15. HnTepBan MeXIy COOBITUSIMH.

16. 3akoH B3aUMOCBSI3M MaCChl U YHEPTUU

MonexynsapHas Gu3uKa U TEPMOTIMHAMHUKA!

HBO©oO~NOoO O~ WNE

1. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KUHETUYECKOM TEOPUH HUEATHLHOIO
rasa. MonekynasipHO-KUHETHYECKOE TOJKOBaHUE TEPMOANHAMHUYECKOMN
TEMIIEPATYPHI.

2. Pacnpenenenne Makcsemna-bonsimana

3. SBnenus nepeHoca.

4, TepmoanHaMUUYECKUN METOI, TEPMOIMHAMUYECKUE CUCTEMBI.

5.  Pabora u temnora. [lepBoe Hauano TepMOAMHAMUKH.

30




6.  Kpyrosble npoueccsl

1. OHTpONHUS CHUCTEMBI, €€ CTaTUCTUYECKOE TOJKOBAaHHE U CBSI3b C
TEPMOJMHAMHYECKON BEPOSATHOCTHIO.

8. Cuibl M IOTEHIMAIbHAS YHEPTU MEKMOJIEKYISIPHOTO B3aUMOJEHCTBHUS.

Q. YpaBHenne wu uzorepMbl Ban-/lep-Banbca. BHyTpeHHsAs 3Heprusd

peaapHOTO rasa.

10. ®a3a u dazossie nepexoapl. Pa3zoBeie qUarpamMmbl. TpoitHas TouKa.
11. CaoiicTBa xxuakoctei. [loBepxHOCTHOE HATSIKEHHE.

12. Kpucrammuueckue u aMmopdHbIe Tena.

DNEKTPUYECTBO U MATHETU3M:

1. DIIEKTPOCTATUYECKOE TIOJIE M €T0 CUJIOBAsI XapaKTEPUCTHKA.

2. OKBUINOTEHIMAJIbHBIE TOBEPXHOCTH

3. Tunel  OUBJIEKTPUKOB M WX  nojsgpuszauus.  llonspu3oBaHHOCTS.
HanpskeHHOCTB MOJIs B AURIEKTPUKE.

4, VYciioBus Ha TpaHULE JBYX JTUSJIEKTPUKOB

S. CropoHHME  CHIBl.  ODNEKTPOABWKYINAs CWila W HaIpsHKCHUE.

ConpoTusiieHUE TPOBOTHUKOB.
6. IIpaBuna Kupxroda.

7. MarHuTHOE MOJIE U €r0 XapaKTEPUCTHUKH.
8. [upKyanus BEKTOpa MHAYKIMHA MATHATHOTO TI0JI B BAKyYyME.
9. MarHuTtHsI€ 110JI COJIEHOUIA U TOPOUAA.

10. Paborta mo mepeMeneHNo MPOBOAHUKA U KOHTypa C TOKOM B MarHUTHOM
noJIe.

11. MarsauTtHoe nosje B BelecTBe. MarHUTHbIE MOMEHThI aTOMOB.
12. Bwuabl MarHeTUKOB.

13. 3axon ®apazaes. CaMOUHAYKITHSI.

14. DuHeprust MArHUTHOTO MOJISL.

15. VYpaBHenus MakcBeinia ajisi 3J€KTPOMArHUTHOTO TOJIS.

16. BonHOBBIE ypaBHEHHUS.

17. MexaHuyeckue U 3IEKTPOMArHUTHbIE KOIeOaHusl.

18. KBasucrarmoHapHbIe TOKH.

19. VYmopyrue BOJHBIL.

20. DneKkTpoMarHWTHBIC BOJIHBI.

21. T'eomerpuyeckasi ONTHKA.

22. UWutepdepeHius crera.

23. Jludpaxmus ceera.

24. B3zammojaeicTBHE JEKTPOMArHUTHBIX BOJH C BEIISCTBOM.
25. Tlonmsapuzanmus certa.

26. KBanTOBas mpupoaan3TyyeHUsI.

27. Teopust aroma Bojiopoja 1mo bopy.

28. DyeMeHThl KBAHTOBOW MEXaHUKH.

29. DnemMeHThl PU3UKU aTOMOB U MOJIEKY L.

30. DnemeHThl KBAaHTOBOM CTATUCTUKHU U (DU3UKHU TBEPJOTO TEa.
31. DnemeHTbl (U3UKK ATOMHOTO SiIpa.

32. DneMeHTbl (U3HUKHU 3JIEMEHTAPHBIX YaCTHII.
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33. ®dusnueckas KapTHHA MUpAa.

NuauBunyansHble 3a0aHAS:

MexaHuka

[TonsATHE COCTOSTHUS B KJIACCUYECKOW MEXAHUKE. Y pAaBHEHUS JBUKCHUA.
JlnHamMuka MaTepuaIbHOU TOYKHU.

3aKOHBI COXpAHEHUS

Kunematuka u fTMHaMHKa TBEPAOTO TeJla

Tarorenue. DJI€MEHTbl TEOPUH MOJISL.

Mexanuka JKUJIKOCTEN.

OCHOBBI PENSATUBUCTCKON MEXAHUKHU

MexaHunueckue KojieOaHusl.

Yupyrue BOJIHBI.

MOJ’ICKy.HHpHaH dbu3uKa U TepMOJIMHAMUKA

MonekynsipHO-KUHETHYECKas Teopus ra3oB. CTaTucTuueckas Qpu3nka.
DJIEMEHTBI HEPAaBHOBECHOW TEPMOANHAMUKH.

[TepBoe HavaIO TEPMOJIUHAMHUKH.

BTopoe u TpeTbe Hauano TepMOAUHAMUKH.

PeanbHbI€ ra3el ¥ KUIKOCTH.

TBepapie Tena.

SHeKTqueCTBo Y MarHeTU3M

CoNoRWNE

ook wdE

1.  DnekrpocraTHKa B BaKyyM€ U BELIECTBE

2. IlocTosiHHBIHM TOK

3. MarautocraTika B BaKyyMe U BELIECTBE

4.  DneKTpoOMarHuTHas UHAYKIHS

5. VYpaBHeHuss MakcBemna Uil 3JEKTPOMArHUTHOTO TOJSL W MPUHIUI
OTHOCUTEIBHOCTH B DJIEKTPOAMHAMUKE

6.  BomHOBBIE ypaBHEHUS

7. N neanbHplii TApMOHUYECKUN OCHMILTATOP. ['apMOHMYECKHN OCLUILIATOP C
notepsiMu. Beinyx)aeHHbie konebanus. Crnoxxenue konedanuil. buenus.

8.  llemm mepeMeHHOTO TOKa.

9. VYpaBHeHME U XapaKTEPUCTUKH BOJH. OJEKTPOMArHUTHHIE BOJHBI B

BakyyMe. UuTepdepenius BosH. CTosiuue BOJIHBI.
OnTuka. KBanToBas npupoaa U3aydeHusl.
ATomHas U siepHas pusznka

1. 3akoHbI TeoMeTpruecKoil onTuku. opmyia TOHKOM JIMH3HI.
2. WNutepdepenius cBera OT IBYX HMCTOYHUKOB. MHTEepdepeHIs BTOHKUX
TJICHKAX.

3. Hudpakuus cseta. Judpakmus Dpenens. Hudbdpaxuus Dpaynrodepa.
HudpakuroHHas pelieTka Kak CleKTpabHbIA Tproop.

[Tornomenue cBera. 3akoH byrepa. Jlucnepcus ceera.

[Tongpuzanus cBera. 3akoH Maitoca. [[BoitHOE ydenpenomMieHue.
Tennosoe uznyuenue. Ipdext Komnrona. ®otorddexr.

AtoMm bopa. [Toctynater 6opa.CreKTphl.

CootHolieHue HeonpeaeneHHocten. Ypasaenus lpenunrepa.

NGk
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9. ATtoMm

BOJOpOaa B KBaHTOBOM MCXaHHKCE. KBaHnTOBBIC

yuciia.PEHTTeHOBCKUE CIIEKTPHL.

10. KnanroBele crtaTtucTuku boze- Ditnmreiina m ®epmu-lupaka. 3oHHAS
TEOpUs TBEPJIBIX TEII.

11. DwHeprust cBsi3M aTOMHOro siApa. fnepHble peakuuu. PaanoakTuBHOE

U3IIyYCHHE.

12. CoBpemenHas Qu3uveckas KapTHHA MUPA.

HIxana oueHuBaHUuA

[IIxama oneHUBaHUA

Kputepuu onenuBanust

OOyuaromuiics TayOOKO M COAEpIKATEIBHO PACKPBIBAET TEMY

«OTIHYHO» JIOKJIana, He JO0omycTuB oOmHOOK. OTBET HOCHUT pa3BEepPHYTHIM WU
HCUYEPIIBIBAKOLIMI XapaKTep.

OOyyaromuiicst B IIeIOM PacKpbIBaeT TeMy OKJaga, OJHAKO OTBET

«Xopomo» XOTsI OBl Ha OJIMH M3 HUX HE HOCUT PA3BEPHYTOIO U MCUEPIIBIBAIOIIETO

Xapakrepa.

«y,I[OBJ'IeTBOpI/ITCJ'ILHO»

OOyuaromuiicst B I€JIOM pacCKpbIBA€T TEMY JIOKJIa/la U JAOMYCKaeT Psijl
HETOYHOCTEH, parMEHTAPHO PACKPHIBAET COJCPKAHHE TECOPETHUCCKHUX
BOIIPOCOB MJIM WX PACKpbIBA€T COJEP)KaTelIbHO, HO JOIyCKas
3HAYUTEIIbHBIE HETOYHOCTH.

«Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO»

OO0yJarmuiics He BIaJIeeT BRIOPAaHHOW TeMOM

8.2.3. OueHoYHbIe CPEACTBA OCTATOYHBIX 3HAHMII (TECT)

1 kM/g
Im/c
Icm/c
1 km/c

1H
1 xr
1 kr/mM*c

: 1 Ix

POoNMEERERONDERE

Tect
MexaHuka

Yro npuHuMaercs 3a eqmHuny ckopoctu B CU?

B kakux exuHunax uzmepsierca umnyJanc B CU?

3. MarepuajibHasi TOYKA — 3TO...

1. ..Te70, KOTOPOE YCIOBHO MPUHUMAETCS 32 HEMOIBUIKHOE

2. ...TeJ0, KOTOPOE ABMKETCS C TIOCTOSIHHON CKOPOCTHIO

3. .Teno, pazMepamMu KOTOPOTO MOKHO IIPeHEOPEYh B TAHHBIX YCIOBUSIX

4. ...Teno, HaxojsIIeecs B mpeiesax BUAUMOCTH

4.Cpenu nepeyucaeHHbIX HUKe GU3NMYECKUX BeJTUYUH, KAKas 0/lHA BeJINYHHA

CKaJsipHas?
l.nmepemenieHne
2. CKOPOCTb

3. myTh

4. yckopeHue
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5. B TpyOKe, U3 KOTOPOii 0TKA4YaH BO31yX, HA OJTHOI U TOM Ke BbICOTE HAXOASATCS
ApOOHUHKA, MPOOKA U NTH4YbE nepo. Kakoe 3 3TUX TeJ M03:Ke BCeX JOCTUTHET JTHA
TPYOKHM NPU UX CBOOOTHOM MA/I€HNH C OHOI BbICOTHI.

1.mpoOuHKa

2.mpo0Oka

3.0TUYBE NEPO

4.BCce TpH Teja NOCTUTHYT JHA TPYOKU OTHOBPEMEHHO
6.Uto siBIsieTcs TpaeKTOpHeil IBUKEHUSI MOJIEKYJIbI BO3ayXxa?

1.npsimast

2.1yra OKpy>KHOCTH

3.1yra mapaboJisl

4.10mMaHast TMHUA
7. Kak 10/I5KHO IBUTaThCS TeJI0, YTOObI MPOMIEHHBII MyTh ObLJI paBeH MOAYJII0
nepemMereHus?

1.mo mpsimoii

2.110 OKPYKHOCTH

3.10 TIPSIMOM, HE U3MEHSISI HAITPaBJICHUSI IBUKEHUS
4. 10 KpUBOH JTMHUU
8.TypucT npoues mo ropu3oHTaIbHOMY 10110 400 M cTPOro HA ceBep, 3aTEM ellle
300 m Ha
BOoCTOK. Haliure npoiieHHbIN TYPUCTOM IIYTh.
1.300 m

2.400 m
3. 500 m

4.700 m
9 ABTOMOOWIIBb €1eT €O CKOPOCTHIO 60 KM/4, a aBTOOYyC — €0 ckopocThIo 20 M/c.
CpaBHUTE CKOPOCTH ITHX TeJl.
1. y aBTOOYyCa CKOpOCTH OOJIBIIIE
2.y aBTOMOOMJISI CKOPOCTh OOJIbIIe
3. X CKOPOCTH PaBHBI
4.cpeau OTBETOB HET MPABUIILHOTO

MouiekyJsipHasi (GU3MKa U TEPMOJIMHAMMKA:
1. Exmauna tepMoauHaMudeckoii remmneparypsl B CU

a) rpaaycel Lenbcust  6) KenbBunbsl  ¢) Ixoymnu n) rpaxycel @apenreiita
2. Yemy paBHO 3HaUYeHUE MOCTOsIHHOI Boabumana?

a) 1,83*%10% Ix/K 0) 1,38*102% JIx/kr ¢)8,31*102% JIx/kr

1) 1,38*10% JIx/xr e) 1,83*10°2 JIk/kr x) 8,31 JIx/Kr

3. Boipasure 50 rpanycoB Lleabcus B KeqbBuHax

a) S0 K 0)-50 K c) 323K n)-223 K

4. Y Kakoro u3 razos (BoJOpPO/, YIJIePO/, a30T, KUCJIOPO/) CPeAHAS KBAJAPATHYHAS
CKOPOCTH JABHKEHHUS MOJIEKYJ HAM0O0IbIIAs?

a) BOAOPON 0) yriepon C) a30T 1) KACIIOPO/T

5. IIpu kakoi TeMnepaType J0JKHO MPEKPATUTHCS IBUKEHHE MOJIEKYJ?

a) 0 rpagycos llenbcus 0) -100 rpaxycos Llenbcus
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c) 0K n) — 100 K

e)-273 K ) TAKOM TeMneparypbl HE CYIIECTBYET

6. Kakasi U3 KOHCTaHT JaeT 3HAYeHUE KOHIIEHTPAIUN MOJIEKYJI HAeaJbHOI0 ra3a
NMPU HOPMAJIBHBIX YCJIOBUSAX?

a) moctossHHas boibpliMaHa 0) moctosinHas Jlommuara

C) MOCTOSIHHAsE ABOTaJIpo 1) MOJIsIpHAsi Ta30Basi IOCTOSIHHAS

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 u3ameHnTcs 1aBjieHUe H1€aJBLHOI0 ra3a Npy yBeJUu4eHUN TeMIepaTypbl
rasa

B 3 pa3za?
a) yBenu4yuTcs B 3 paza  0) yBEJIUYUTCS B V3 pasa C) HE UBMEHUTCA
1) yMEHbIIUTCSA B 3 pa3a e) yMeHbIInTCS B V3 pasa

9. Kak u3MeHHNTCH JaBJIeHHe H1eaJbHOI0 ra3a Npy yBeJu4eHun cpeaHeit
KBaJAPaTH4YHOI CKOPOCTH MOJIEKYJI B 2 pa3a?

a) YBEJIMYUTCS B 2 pa3a 0) yMEHBIIIUTCA B 2 pasa C) HE UBMEHUTCA
1) yBeIM4uTCs B 4 pasa €) YMEHbIIUTCS B 4 pa3a
) yBenmautes B \ 2 pasa 3) YMEHBIIHTCS B \ 2 pasa.

10. Haiiaure naBjieHUe HAEATbLHOIO0 ra3a npu remmneparype 23 rpaayca Leascust u
KoHnenTpanuu 2*10%° M3
a)63,5Ila  6)382,31la c) 828 Ila n) 4986 I1a

JIEKTPUYECTBO U MATHETHU3M:

1) KakuMu HOCHTEJISIMH 3J1. 3apsiia CO31aeTcs YJIEKTPHUECKH TOK B MeTaJL1ax?

A. DIEKTpOHAMHU U MOJIOKUTEIbHBIMU MOHAMM.

b. TlonokuTeIbHBIMU U OTPUIIATEILHBIMUA HOHAMH.

B. DnexrponaMu u IbIpKaMH.

I'. TlonoXUTENTLHBIMUA HOHAMHU, OTPUIIATEIILHBIMA HOHAMH U 3JIEKTPOHAMU.

J1. TOABKO 3JIEKTpOHAMU.

2) KakuMu HOCHTEJISIMHM 3JI. 3apsiia CO3/AaeTcsl YJIeKTPHYECKHIl TOK B pacTBOpax
WIH PacIiaBax 3JIeKTPOJIUTOB?

A. DJIeKTpoHaMHU U TOJIOKUTEILHBIMU HOHAMM.

b. ITon0XUTEIbHBIMU U OTPULIATEILHBIMU HOHAMM.

B. ITonoXuTeabHBIMU HOHAMH, OTPUIIATEIbHBIMIA HOHAMU U 3JICKTPOHAMHM.

I'. TosibKO 37E€KTPOHAMH.

J1. DnekTpoHaMu U AbIPKAMHU.

3) 3apsaa 500 HK.1 B HEKOTOPOii TOUKE YJIEKTPHYECKOT0 TOJIsi HMeeT
NOTEHIUAIBLHYIO dHepruio W=5¢10*/I:x. Onpenenure norenuuai nous (B) B
ITOM TOUYKeE

A) 10
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B) 1
C) 1000
D) 100

4) Kak u3MeHHuTCSI eMKOCTh KOHACHCATOPpA IIPAX YMCHBIIICHHUU €10 3apsaaa B 2 pa3a?

A) yMeHbIIUTCS B 2 pasa
B) yBenuuurcs B 2 pasza
C) He u3MeHurcs

D) yBenuuutcs B 4 paza

5) Hanps:keHue MeKIy ABYMSI TOUKAMH, JIe;KAIIMMH HA OJHOH CHJIOBOM JIMHUHT
OJTHOPOTHOI0 3JIEKTPHYECKOro moJjsi paBHo 2 KB, a paccrosinue 10 cm. Kakosa
HANPSAKEHHOCTb 3TOro moJis (kB/m)?

A) 30

B) 20

C) 10

D) 40

6) Kak u3MeHsSITCS KHHETHYECKasi W OTEHIMAJILHAS JHEPTUHU MOJI0KUTETbHO
3apsAKeHHOI YaCTHIIbI, €CJIM OHA MO/ JeiicTBHeM CIJI MOJISl IePeXOAUT U3 TOYKH €
00JILIIMM MOTEHIIHAJIOM B TOUKY C MEHbIINM MOTEHIHAJIOM?

A) yMeHbIIIaTCs

B) yBenuuarcs

C) xuHeTHYeCKasi — yMEHBIITUTCS, OTCHIIUATbHAS — YBEJIMYUTCS

D) kuHeTnyeckasi — yBeJIMUUTCS, HOTEHIIUATbHAS — YMEHBIIUTCS

7) Enununa usMepeHus 3apsjaa:
A) Bart

B) Bousbt

C)Kynon

D)Bonbst/™M

8) DuekTpocTarucTHYECKOE MOJIE 00PA30BAHO:
A)IToaBWXXHBIMU 3apsiiaMu

b)HenoapuxHbIMU 3apsiiaMu
O)ITonoxuTeIpHBIMM 3apsiiaMu
D)OTtpunarensHbiMu 3apsigaMu

9) Hanps:keHHOCTD dJIeKTpHYeckoro mojs m3mepsiercs B: 1) H/Kua; 2) B/m; 3) B; 4)
Jox/Kag 5) Tax/m.

A)lu2
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B)3u4
C) Tonbko 1
D)3us

10) Kakasi n3 npuBeIeHHBIX HIKe GOPMYJI SIBJISIETCSI BHIPaKeHUEM IS
MOTEHI[HAJIA HEKOTOPOii TOYKH 3JIeKTPHUIECKOTO M0JIs, CO3AHHOTO TOYETHBIM
3apsiioM B THJIEKTPHKE ¢ TMJIeKTPHYECKO MPOHUIIAEeMOCThIO €7

A) ¢1- 2= Alq

B) AU = Eqd

C)o=W/q

D) ¢ = q/(4neoer)

% BepHBIX perieHu# (OTBETOB) [ITxana oueHUBaHUs
85-100 OTJINYHO
70 -84 XOpOLIO
50- 69 yIIOBJIETBOPUTEIHHO
0-49 HEYJIOBJIETBOPUTEIHHO

TunoBnie TeMbl pedepaToB

CBsi3b (PU3UKH C IPYTUMU HAyKaMH

Bce o uenoseueckom Ouomnose

XapakTepuCTUKa OCHOBHBIX HICTOYHUKOB CBETA

CyiHocts BHenHero porosddexta

Oco0eHHOCTH MHTEPPEPEHIIMH CBETA

Maruutsl: crieniuprka X B3auMOACHCTBUSI C IPYTUMU TIpeAMETaMU
Y CTponCTBO MUKPOCKOTIA

Hp1oTOH U ero oTKpbITHS B GUBUKE

. CKopoOCTb CBETA: METObI ONPEICTCHUS.

10 Pezepdopna u ero omnbITHI.

11.Teopus ynpyrocrtu.

12.MeTopl OTyYeHUS TOTYTIPOBOTHUKOBBIX TUTACTHH.

13. JleticTBuE TOISIPU3ANMOHHBIX TIPHOOPOB.

14.Tloteps TEIIOBOM U 3IEKTPUUECKON SHEPTUH BO BPEMSI aBTOIEPEBO3OK.
15.PacnpocTpaneHue paaiuoaKTUBHBIX BOJIH.

16.bamncTudeckasl MeXXKOHTUHEHTaIbHAS paKeTa.

17.1Tpuniun AeHCTBUS paMOAKTUBHBIX JBUTATEIIEH.

18.I1posiBieHne 3aKOHOB CUJIbI TPEHUS B TOBCEAHEBHOM JKM3HU YEJIOBEKA.
19.MakcBe 1 ero 3JIeKTpOMarHuTHasi TEOPHS.

20.CyniHoCTh ¥ 3Ha4Y€HHE TEPMOOOPAOOTKHU.

21.XapakTepucTuKka TOPCUOHHBIX MOJIEH U TEXHOJIOTHM.

CoNoarLDdE
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22.Crioco0bl yMATYEHUSI BOJIBI.

23.21eKTpOMarHUTHHIE BOJHBI U JIEKTPOMArHUTHOE U3TyUYEHHE.
24 ITpuHuUI ACHCTBHS aKKyMYJISITOPOB.

25.111apoBast MOJTHUS — YHUKAIIbHOE MPUPOJIHOE SIBJICHHUE.
26.JKCrIepuMEHTAIbHOE UCCIIEA0BAHNE DJIEKTPOMAarHUTHON MHIYKIIUH.
2( . OYHKIIMOHUPOBAHUE AIIEKTPOCTAHIIUH.

28.I1peobpazoBaHuii YIHEPTHIA.

29.Vcnonb30BaHKE JICKTPOIHEPTHUU.

30.SnepHas sHEepreTUKa.

31.JleiicTBHUE ONITUYECKUX TTPHUOOPOB.

32.0T BOASHBIX KOJIEC JI0 TypOUH.

33.3nauenue ’xcrepumMenToB Hukosst Tecbl.

34.ConHIle KaKk HCTOYHUK YHEPTUH.

35.YapTpa3Byk ¥ BOBMOKHOCTH €T0 IPUMEHEHHS.
36.I1pencraBneHne KapTUHBI MUPA C TOUYKH 3pEHUST (PUZHUKH.
37.5IBnenHue paayru ¢ TOUYKH 3peHUs (PU3HKH.

38.0Heprust BOJHBIX HCTOYHUKOB.

39.Buibl HICTOYHHUKOB MCKYCCTBEHHOTO OCBEIICHHUA.
40.U3yuenne GU3MKU ¢ TOMOIIbIO KOMITBIOTEPHBIX TEXHOJIOTHA.

IIIxana oneHNBaHUA

[ITkana onieHUBaHUS

Kputepuu onieHuBaHUs

«OTIYHO OOyuarommiics TIIyOOKO U  COACpPXKATEIbHO PACKPBIBAET TEMY
CaMOCTOSITENIbHOM paboThl, HE AOMyCTHB OMIMOOK. OTBET HOCHUT
Pa3BEPHYTHIM M MCUEPIBIBAIOIIUN XapaKTED.

«Xopouio» OOyuaromuiics B 1IEJIOM pacKpbIBaeT TEMY CaMOCTOSITENIbHON PaboTHl,

OJHAKO OTBET XOTA OBl Ha OOVH HW3 HUX HC HOCUT PA3BCPHYTOro MU
HCYCPIBIBAOIICTO XAPAKTEPA.

«Y IOBIETBOPUTEIBLHO»

OOyuaronuiics B 11eIOM pacKpbIBAE€T TEMY CaMOCTOSATEIbHON pabOThI U
JIOTTYCKAaeT psiJi HETOUYHOCTEH, (PparMeHTapHO pacKpBIBAET COJCPIKAaHUE
TEOPETHYECKUX BOIMPOCOB WM HUX PACKPBIBAET COJEP)KATEIbHO, HO
JIOTYCKasl 3HAUUTEIbHbIE HETOUHOCTH.

«HeynoBneTBOpUTEIBHO»

OOyuatomuiicss He BiaJgeeT BBHIOPAHHOM TEMOM CaMOCTOSTENbHOMN
paboThI

3amavu 11 KOMIIBIOTEPHOT0 MOIeIMPOBaHNs PU3NUECKHUX 32124

1. JIBa TOUeuHBIX 3apsia, HAXOMSICh B MAacjie Ha paccTosiHMM Il apyr oT apyra,

B3aMMO/JICUCTBYIOT C HEKOTOpo# cuiioi. Ha kakoMm paccTosiHuU 2, HYKHO MTOMECTUTD

ATU 3apsabl, 4TOOBl TMOJYYUTh Ty XK€ CUiy B3aumoaeictBusi? CrnporpaMMupoBaTh
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rpaduK 3aBUCMMOCTH CWUJIbl F B3auMMOAEMCTBHS MEXIy TOYEUHBIMH 3apsiiaMd OT

paccTossHus I.

2. JIBa TOYEUHBIX 3apsia, HaXOASACh B Maclie Ha PacCTOsHUM Il apyr oT apyra,
B3aMMOJICUCTBYIOT C HEKOTOpoM cwion. Ha kakoMm paccTosiHuu 2, HyKHO ITOMECTUTH
ATH 3apsAlbl, 4TOOBI MONY4YUTh Ty XK€ CuiIy B3aumoaenctBua? CrporpaMMHUpOBaTh
rpaduKk 3aBUCMMOCTH CUJbl F B3auMOAEHCTBHS MEXIy TOYEUHBIMH 3apsiiaMd OT

paccTossHus I.

3. CnporpaMmmupoBaTh rpaduku 3aBUCUMOCTU dHEPruu Whil 31eKTpoCcTaTuyeCcKoro
B3aUMOJICHCTBUSL JIByX TOUEUYHBIX 3apA0B OT PACCTOSIHUS MEXAy HUMU 2 <71 <
10 cm . 3apsasl BBOASTCS C KiIaBUATyphl. ['paduiku mOCTpOUTH IS OJHOMMEHHBIX

3apsA10B U paSHOMMCHHBIX 3apA10B.

4, JIBa mapuka OJIMHAKOBBIX paadyca M Macchl (BOAMTCS C KJIaBUATYpHI)
MOJIBEILICHbl HAa HUTIX OJUWHAKOBOM miuHBI | = 20 cM Tak, YTO MX MOBEPXHOCTH
conpukacatorcd. Ilocie coobmenus mapukam 3apsaga q0 (BBoaurtcs ¢ kinaBUaTtypsl B
MKKIT) OTTONKHYIMCH APYT OT JApyra M pa3onuiuch Ha yroa 2a. CrnporpaMMupoBaTh

OTKJIOHCHHUC 3apsA10B.

S. Haiitn mIoTHOCTP p MaTepuana IIApUKOB 3aJayd, €CIM HM3BECTHO, YTO INPH
MOTPY>KEHHH 3TUX IIAPUKOB B KEPOCUH YI'OJI PACXOKICHHUSI HUTEH CTal PABHBIM 20K =

54°. CnporpaMMHupOBaTh OTKJIOHEHUE 3aPSI0B.

6. JIBa 3apspKEHHBIX IIapUKa OJMHAKOBBIX PaAlyCa U MAcChl MOJABEIIEHBI HA HUTSIX
OIMHAKOBOW JUIMHBI U OIYIICHBI B )XUJIKUN JUIEKTPUK, INIOTHOCTH KOTOPOr'O paBHA P
U JUDJIEKTpUYECKasl MPOHUIAEMOCTh paBHa & KakoBa qoikHa ObITH MIOTHOCTH PO
MaTepuaja IIapuKOB, YTOOBI YIJIbI PACXOXJACHUS HUTEH B BO3JyXe U B JUAJIEKTPUKE

ObLTH OofMHAKOBBIMU? CTIIPOTPaMMHUPOBATH OTKIIOHEHHE 3aPSI0B.

7. Jaetcst BepTHKaIbHAs 3apsiKeHHAas O0€CKOHEYHasi TIOCKOCTh C MOBEPXHOCTHOM
MJIOTHOCTRIO 3apsina 6 = 40 MkKn/M2 1 0THOMMEHHO 3apsDKEHHBIN MAPUK C MAcCOM m
=1 r u 3apsaom q = 1 5K, Kakoit yron o ¢ miockocThio oOpa3yeT HUTh, HA KOTOPOH

BUCHUT mapuk? CporpaMMHpOBaTh OTKJIOHEHUE 3apsia.

8. CMopnenupoBaTh Ha OJHOM rpaduKe KpHUBBIE 3aBUCUMOCTH HANpsHKeHHOCTH E
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ANEKTPUYECKOrO IMOJs OT pacCcTOsHUSA T B uHTepBajie 1 <r <5 cMm yepe3 Kaxabli 1 cMm,
ecyu moJjie 00pa3oBaHoO: a) ToueyHbIM 3apsaaoM q = 33,3 uKi; 0) 6eckoHeuyHO NITMHHON
3apsHKEHHON HHUTHIO C JTMHEHHOW TIIOTHOCTRIO 3apsina T = 1,67 mxKi/Mm, B) OeCKOHEUHO

POTSHKEHHOM MIIOCKOCTBIO € MOBEPXHOCTHOM MIIOTHOCTHIO 3apsifa ¢ = 25 MkKi/m2.

9. Mennsiii map paguycom R = 0,5 cm nomemieH B Macio. [InoTHocTh Macna p =
0,8¢103 kr/m3. Haiitu 3apsin q mapa, €Ciid B OJHOPOAHOM JJICKTPUUYECKOM TIOJIE Iap
OKa3aJiCsl B3BEIIEHHBIM B Macje. DIEKTPUUYECKOE MOJIE HAIPABIEHO BEPTUKAIBHO BBEPX
U ero HampspkeHHOCTh E = 3,6 MB/M. CmonenupoBaTh NBM)KCHHE IIapa Ha TUTaBaHUE,
BCIUIBIBAHUE W MOTPYKEHHUE, B 3aBUCUMOCTH OT paauycoM R, mioTHOCTH Macna p u

HaIIPAKCHHOCTH E.

10. Mennsriii map paguycom R = 0,5 cm momemien B macino. [ImotHocTs mMacna p =
0,8+103 xr/m3. Haiitu 3apsan q mapa, €ciad B OAHOPOIHOM 3JIEKTPUYECKOM TOJIE Iap
OKa3aJICs B3BELICHHBIM B Macle. JJIEKTPUUECKOE 0JIE HAIIPABIECHO BEPTUKAIBLHO BBEPX
u ero HampsikeHHocTh E = 3,6 MB/M. CMoaenupoBaTh ABM)KEHUE 1Iapa Ha IJIaBaHHUE,
BCIUIBIBAHUE W IOTPYKEHHUE, B 3aBUCUMOCTH OT paauycoM R, IIIOTHOCTM macia p u

HanpsHKEHHOCTH E.

11. B mJIOCKOM TOpPU30HTAJIBLHO PACIOJIOKEHHOM KOHJIEHCATOpe 3apshKeHHAs
KalleJIbKa PTYTH HaXOJMUTCS B PAaBHOBECHUH IPHU HAINPSIKEHHOCTHU AJIEKTPUUYECKOTO IOJIS
E = 60 xB/M. 3apsan kamm q = 2,4-10—9 Kn. Haittu paguyc R xammm. CmonenupoBath
JIBUKCHUE KalleJIbKi BHYTPH KOHJEHCATOpa, B 3aBUCUMOCTH OT paauycoM R wu

HaIpsoKeHHOCTH E (BBOASATCS ¢ KIIaBUATYPHI).

12. Ilapuk maccoit m = 40 Mr, UMEIOMUNA TMONTOKUTEIbHBIA 3apsan q = 1 #K,
ABUXKETCS co ckopocThio vV = 10 cMm/c. Ha kakoe paccTossHue r MOXKET MPUOIU3UTHCA
HIapUK K MOJOXKUTeIbHOMY TodedyHoMmy 3apsay q0 = 1,33 sKn? CmopenupoBaTh

IBUKCHHUE.

13. Jlo Kakoro paccTOSIHUS T MOTYT COJMM3UTHCA JBa JIEKTPOHA, €CIIM OHU JIBIKYTCS
HABCTpEUy APYT APYTy ¢ OTHOCHTENBHOU ckopocThio vO = 10° m/c? Cmonenuposars

IBUKCHHUE.

14.  Jlo Kakoro paccTOSIHUS T MOTYT COJMM3UTHCA JBA JIEKTPOHA, €CIIM OHU JIBIKYTCS

HABCTpeuy JPYr APYTy ¢ OTHOCHUTENBHON ckopocThio VO = 108 m/c? Cmonenuposars
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JIBIDKEHUE.

15. TIIpoTtoH (sapo aTtoma BOJOpOjA) ABMXKETCA co ckopocThio V= 7,7-108 m/c. Ha
KAKO€ HAWMEHBIIEE PACCTOSIHUE I MOKET NPHOJU3UTBCS NPOTOH K SApY aroma
ANIOMUHUA? 3aps] g/pa aToMa alloMUHUS = Ze, T1ie Z — NOPSAIKOBBIA HOMEp aroma
B Tabuniie MeHzeneeBa u € — 3apsi/i IPOTOHA, PaBHBIN 110 MOJYJIIO 3apsAy JIEKTPOHA.
Maccy mpoToHa cuuTaThb paBHOM Macce aroma Bojxopona. IIpotoH m sapo aroma
QIIOMUHMS CUATATh TOUYECYHBIMU 3apsAgaMu. BiausHUEM 3JIEKTPOHHON 00O0JIOUKH aToMa

anmoMuHMs ipeHeOpedb. CMOAeTMpoBaTh ABUKCHHUE.

16. Ilpm OomOapaupoBKEe HEMOABIXKHOTO  SiApa  HATpUA o-4acTHULIEH  CHIIa
OTTAJKUBaHUS MeXAy HuUMHU aocturia 3HayeHus F = 140 H. Ha kakoe HauMmeHbliee
paccTositHME T HOpUOJM3WIACH @-4acTula K  Anpy aroma Hatpus?  Kakyro
CKOPOCTb V UMeNa a-yactuua? BiusHueM 53JeKTpOHHOM O000JOYKH aTomMa HaTpus

npeHebpeyb. CMOEMPOBAThH JBUKEHUE.

17. Iap paguycom R = 1 cm, umerommii 3apsag q = 40 uKn, nomemeHn B Macio.
[Toctpouts rpadux 3aBucumoctu U = f (L) nns Toyek moss, pacroyiOKEHHBIX OT

MMOBEPXHOCTH 11apa Ha paccTostHusAX L, paBHbIX 1,2, 3,4 1 5 cm.

18. Ilnmockuii KOHIEHCATOp MOXHO TIPUMEHHTh B KAa4eCTBE UYBCTBHUTEIIBHBIX
MHKPOBECOB. B MIOCKOM rOpU30HTAIbHO PACIOIOKEHHOM KOHJEHCATOPE, PACCTOSTHUE
MEXy IactTuHaMu kotoporo d = 3,84 MM, HAXOAUTCS 3apsHKEHHAS YaCTHUIIA C 3apsAIOM
q = L,44-10-9 Ku. Jlng Toro 4TtoObl yHacTHIla HAXOJIWUJIacCh B PaBHOBECHH, MEXIY
MJIaCTUHAMU KOHJIEHCATOpa HY>KHO OBUIO IPHIIOKHUTH pa3HOCTh nmoTeHnuanoB U =40 B.

Haittn maccy m yactuiisl. CMOI€IMPOBATH IBUKEHHUE.

19. B miockoM TOpuU30HTaIBHO PACIIONIOKEHHOM KOHACHCATOPE, PACCTOSHUE MEXKIY
miacTuHaMu kotoporo d = 1 cM, HaxomWTCS 3apsoKEHHAs Karelibka Maccod m =
5-10—11 r. B oTcyTcTBHE 3IEKTPUYECKOTO TOJSI KanelbKka BCIECACTBUE COMPOTUBIICHUS
BO3JyXa IIQJaeT C HEKOTOPOM IOCTOSHHOM CKOpOCTBhIO. Eciam K macThuHam
KOHJIEHCAaTOopa MpUjIoKeHa pa3HocTh noteHiuanoB U = 600 B, To kamenabka magaet

BABOE MemiieHHee. Haiitu 3apsn q kanenbku. CMOAETUpOBaTh ABUXKEHHUE.

MG)KI[y ABYM: BCPTHUKAJIbHBIMU IINIACTUHAMHU Ha OAWMHAKOBOM pPACCTOSAHUU OT HHUX

nagacT IIbIJIMHKA. BCH@I[CTBI/Ie COIIPOTUBJICHUS BO3AYyXa IBbIJIMHKA MMAaJacT C MOCTOSIHHOM
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ckopocThio v = 2 cm/c. Uepe3 kakoe BpeMs t MOCie Mo/iayu Ha TUIACTUHBI Pa3HOCTH
notennuanoB U = 3 kB neummHKa nocturHer ogHou u3 miactuH? Kakoe paccrosiaue |
[0 BEPTHUKAJIU MbUIMHKA MPOJETUT 10 MOMNaJaHus Ha miactuHy? PaccrosiHue mMexmy
mactuHaMu d = 2 cM, mMacca meUIMHKA m = 2-10-9 1, ee 3apsan q = 6,5-10—17 Ku.

CMOI[CJII/IpOBaTB JABHKCHHC.

20. Mexnay nByMsl BepTHKAIbLHBIMH TJIACTHHAMH HA OJIMHAKOBOM PACCTOSSHUM OT HUX
najgaeT neUIMHKA. Yepe3 kakoe BpeMs t Mocie MoJayd Ha IUIACTUHBI Pa3HOCTH
noteHnuanoB U = 3 kB nbuiHKa n1ocTurHeT ogHOoM u3 miactud? Kakoe paccrosiHue |
[0 BEPTHUKAIW MBUIMHKA MPOJETUT JI0 TMOMaJaHusl Ha IJacTUHY? PaccrosHue Mexmay
maactuHaMu d = 2 cMm, mMacca meumHKA m = 2-10-9 1, ee 3apsn q = 6,5-10—17 K.

CmopenupoBath IBUKECHUE.

21. B mI0CKOM TOPH30HTAJIBHO PACIIONOKEHHOM KOHACHCATOPE, PACCTOSIHHE MEXTY
wiactTiHaMu  kotoporod= 1 c¢M, HaXOIWUTCS 3apsDKCHHas Kamelbka Macia. B
OTCYTCTBHE 3JICKTPUUECKOTO TOJIS Karnenbka MaiaeT ¢ MOCTOSTHHON ckopocThio Vi = 0,11
mM/c. Ecnm Ha 1utactuHBI ToaTh pasHocTh moTeHnmanoB U = 150 B, To kamenpka
najgaer co ckopocteio Vo = 0,43 mm/c. Halitu paguyc r kaneiabku W ee 3apsn (.
JluHaMuueckas BA3KOCTh Bozayxan = 1,82:107°Ila‘c; IUIOTHOCTH Macia OOJIbIIE
IUIOTHOCTH Ia3a, B KOTOPOM mnajaeT Kamenbka Ha Ap = 0,9-10° kr/m3. Cmonenuposarh

JIBIDKEHUE.

22.  Mexay IByMs BEpTHKAIbHBIMU IJIACTHHAMH, HAXOSIIMMUCS Ha paccTossHuu d =
1 cMm apyr oT Apyra, HA HUTH BUCHUT 3apsOKEHHBIN Oy3WHOBBIN mapuk maccoit m = 0,1 .
ITocne momaun Ha TUIaCTUHBI pasHOCTH moTeHnuaioB U= 1 kB HuTh ¢ mapukom

OTKJIOHWJIAch Ha yrod a = 10°. Haiitu 3apsy  mapuka. CMOIeTupoBaTh OTKIIOHEHHE.

23.  MbputbHBIN Ty3bIph C 3apsgoM q = 222 nKn HaxomauTcss B paBHOBECHH B TIOJIC
IJIOCKOTO  TOPU3OHTAJIBHO  PACMOJOKEHHOIO KOHAeHcaropa. HalTu  pa3HOCTh
noteHanos U Mexay MJIacTUHAMU KOHIEHcaTopa, eciu Macca my3bipst m = 0,01 r u

paccTostHue Mexay TacTuHamu d = 5 cm. CMoenupoBaTh IBHXKEHHE.

24. DIeKkTpoH B OJHOPOJHOM DJIEKTPMYECKOM II0J€ I0JIydaeT YCKOpEHHe a =
10*2 m/c?. Haiitu Han E
. PSKEHHOCTD E SIEKTPHYECKOTO TI0JI, CKOPOCTb V, KOTOPYIO

MOJIYYUT DJJIEKTpOH 3a Bpemsat= 1 wMKc cBoero JBWXKEHUS, padboTy A cui
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ANEKTPUYECKOr0 MOJIS 32 3TO BPEMS M Pa3sHOCTh MOTEHIMANIOB U, NpOWAEHHYIO Npu

9TOM J3JICKTPOHOM. HauvanpHas CKOpPOCTB JJICKTpPOHA Vg = 0. CMO,ZIGHI/IpOBaTI) JABHIKCHHC.

25. DIJEeKTpOH JETUT OT OJHOW TUIACTHHBI IUIOCKOTO KOHJACHCATopa A0 IPYTOM.
PasnocTte moreHnmanos mexay miactuHamMu U = 3 kB; paccTossHrE MEX1y TUIACTUHAMHU
d = 5 mm. Halitu cuny F, neicTByloliyro Ha AJIEKTPOH, YCKOpPEHHE a dJIEKTPOHA,
CKOpOCTB V, C KOTOPOH JJIEKTPOH NPUXOIUT KO BTOPOM IUIACTHUHE, W ITOBEPXHOCTHYIO

IINIOTHOCTD 3apsaad © Ha IIJIaCTHHAX. CMOI[GJII/IpOBaTI) JABUIKCHHUC.

26. DIEKTpOH C HEKOTOpOHM HayaldbHOM CKOPOCTBIO Vo BIIETa€T B  IJIOCKUH
TOPU30HTATIBHO PACTIONOKEHHBIN KOHJEHCATOP NapajuiesIbHO IJIAaCTUHAM Ha PaBHOM
pPacCTOSIHUM OT HUX. Pa3HOCTh MOTEHIMAIOB MEXIYy IUIacCTUHaMHM KoHaeHcaTtopa U =
300 B; paccrosaue mexnay ruractuHamu d = 2 cMm; mauuHa KoHaeHcatopa l= 10 cwm.
KakoBa foimkHa ObITh MIpe/iesibHasi HauallbHasi CKOPOCTH Vo 3JIEKTPOHA, YTOOBI AJIEKTPOH
HE BbUIETEN U3 KOHJeHcaTopa? PemnTs 3Ty ke 3a1auy Mg a-4acTulibl. CMOAENINpPOBATH

JIBIDKEHUE.

27. DIEKTpOH C HEKOTOPOM CKOpPOCTHIO BJIETAET B IUIOCKUM TOPU30HTAILHO
PACIOJIOKEHHBIM KOHJEHCATOP IapajUIe]IbHO IUIACTUHAM HA PAaBHOM PACCTOSIHUU OT
Hux. HampsokenHocts monst B kouaeHcatope E = 100 B/Mm; paccrosinue Mexmay
miactuHamMu d = 4 cm. Uepe3 kakoe Bpems t IMOCJIE TOTO, Kak JJIEKTPOH BJETEN B
KOHJICHCATOp, OH MOIAJIeT Ha OJHY M3 IlacTMH? Ha kakoM paccTosiHMH S OT Hadalia
KOHJICHCAaTOpa »JJIEKTPOH TNOMaAeT Ha IUIACTHHY, €CIM OH YCKOPEH Pa3HOCTHIO

noreHuanoB U = 60 B? CmoaenupoBath ABUKEHUE.

28. DJEKTpOH BJETAaeT B IJIOCKHI TOPU3OHTAIBHO PACIIONOKEHHBIH KOHACHCATOP
HapaienbHo MIACTUHAM CO CKOpOCThIO Vo = 9-10° m/c. PazHOCTh OTEHIMATIOB MEKITY
wiactuHamu U = 100 B; paccrosinue mexny ractuHamu d = 1 cm. Haiitu monHoe a,
HOPMAJIBHOE an ¥ TAHTE€HIIMAJIBHOE 8, YCKOPEHUS JIEKTpoHA uepe3 BpeMsd t = 10 ¢ nmocie

Ha4daJia €T0 ABHIKCHHUA B KOHIACHCATOPC. CMOI[@JIHpOBaTB JABHIKCHHC.

29. IlpoToH u 0-4acTuIla, JIBUTASCh C OJWHAKOBBIMH CKOPOCTSMH, BJIICTAIOT B
IUIOCKAM KOHAEHCATOp MapauiedbHO IUlacTMHAM. BO CKOJIBKO pa3 OTKJIOHEHHUE
MpOTOHA  TOJIEeM  KOHAeHcaTopa OyaeT  OoJblie  OTKJIOHEHUS  O-YaCTHUIIBI?

CmopenupoBath ABUKEHUE.
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30. [IIpoToH wu o-dacTuIla, JBHUTasCh C OJWHAKOBBIMHU CKOPOCTSIMH, BJIETAIOT B
TUIOCKWI KOHJIEHCATOp TMapallieIbHO IUTACTHHAM. BoO CKOJNBKO pa3 OTKJIOHEHHE
MpOTOHA TOJEM  KOHAeHcatopa OyaerT  Oomblie  OTKJIOHEHHS  O-HaCTHI[bI?

CMOI[CJII/IpOBaTB JABHKCHHC.

31. IIpoToH u a-yacTHIla, YCKOPEHHBIE OJHOM M TOW >K€ Pa3HOCTHIO MOTEHIIMAJIOB,
BJICTAIOT B IUIOCKAWA KOHAEHCATOp MapajuieJbHO IUIacTMHaM. Bo CkoJbKO pa3
OTKJIOHEHHUE TPOTOHA TOJIeM KOHJeHcaTopa OyneT OOoJbIle OTKIOHEHHS O-4aCTHUIIbI?

CMoaenpoBath JBUKEHHUE.

32. DNeKTpOH BIETAeT B IUIOCKUH TOPH3OHTAJIHHO PACTOJIOKEHHBIH KOHICHCATOP
NapauiebHO €ro IUIACTHHAM CO CKOPOCTBIO Vo = 107 M/c. HampsokeHHOCTH mosist B
kouaeHcarope E= 10 xB/m; mmmHa konaencaropal= 5 cm. Halitu mMomynp u
HAaIllpaBJICHUE CKOPOCTH V DJIEKTPOHA IIPH BBUIETE €r0 M3 KOHAEHCATOpA.

CMOIIGJII/IpOBaTB JABHKCHHC.

33. JIBa mapuka ogumHaKOBBEIX paguyca R =1 cm u Maccer m = 40 Mr moaBeIICHB HA
HUTSIX OJJMHAKOBOM JUIMHBI TaK, YTO MX MOBEPXHOCTHU compukacarTcs. Korga mapuku
3apsIAMIIM, HUTU Pa30lUIMCh HAa HEKOTOPBIM YroJl M CUJa HATSDKEHUS HUTEH cralia
paBHOU T = 490 mxH. Halitn noreHuman ¢ 3apspKEHHBIX IIAPUKOB, €CJIA U3BECTHO, YTO
pacCTOsSIHKUE OT LIEHTPA KaXKJI0Tro IIapuKa 0 ToukH nojaseca 1 = 10 cm. CmoxenupoBaTh

JIBIDKEHUE.

34. nmaHa 3aBHCHUMOCTH IT0JI€3HOM MOIIHOCTH P ot Toka I B iemnn.
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MOCTPOUTH TpaduK 3aBUCUMOCTH OT BHEIIHETO CONMPOTHBICHUA R menu: k.am.ja. 1
3JIEMEHTA, MOJHOM MOIIHOCTH Py M 1MmoJie3HOM MOIHOCTH P. KpuBble MOCTpOUTH B
mporpamMme Jyisi 3HaYeHUW BHENIHEro compoTtuBieHus R, pasuwix: 0, r, 2r, 3r, 4r u 5r,

rae I — BHYTPCHHEEC COIIPOTUBIICHUC 3JICMCHTA.

35. DnemeHt ¢ 3. a. c. E =2 B H BHyTpeHHuM conpotusiieHueM r = 0,5 OM 3aMKHYT
Ha BHelIHee compoTtuBieHue R. B mporpamme mocTtpouTh rpaduk 3aBUCUMOCTH OT
conpotuBiieHUs R: Toka | B uenu, magenus noteHuaia U BO BHELIHEN LIETH, OJIE3HOM

MourHocTd P u nonHoit momHoctu PO. Conportusnenue R B3sTh B npenenax 0 <R <4
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Owm, uepes kaxasie 0,5 Om.

36. Dnexrpuueckmii YaliHuk, conepxkamuii 0obeM V = 600 cm® Bogsl mpu ty = 9 °C,
3a0bpTH BBIKIIOUNTE. ConmpoTuBieHHe HarpeBatens vaitHuka R = 16 Om. OnpenenuTs
IPOrpaMMHBIM CIIOCOOOM BpeMs 7 IIOCTiE€ BKJIIOYEHHMS] BOJAa B UYaWHUKE BBIKUIUT?

Hanpsixenue B cetn U = 120 B, k... HarpeBarens 1 = 60%.

37. IIporpaMMHBIM CIOCOOOM HAWTH HAMpPsKEHHOCTh H MarHUTHOrO moJisi Ha OCH
KPYTrOBOTO KOHTYpa Ha PacCTOSIHUU & = 3 cM OT ero 1uiockoctu. Paanyc kontypa R = 4

CM, TOK B KOHType | =2 A.

38. IIporpaMMHBIM cIOCOOOM HAWTH pacipeaeicHre HanpsHKEHHOCTH H MarHUTHOTO
10JIsL BJIOJIb OCH KPYroBOro BUTKa auamerpoM D = 10 cM, mo kotopomy TeyeT TOok | =
10 A. CocraBute Tabmuiy 3HaueHuii Hu mnoctpoutrs rpaduk s 3HAYEHUH X B

naTepBaie 0 < X < 10 cm yepes KaxbIe 2 CM.

39. DNeKTpOoH, YCKOPEHHBIM Pa3HOCTHIO TOTCHIIMAIOB U=1xB  pperaer B

OJHOPOIHOC MaramMTHOC I10JIC, HallpaBJICHUC KOTOPOIo MNCPIICHINKYIIAPHO

HalpaBJICHUIO  €ro  JBWXKEHUA.  MHAyKnMsT  MarHUTHOTO  ITOJIS B=L19 uTz

Haiitu R panuyc  OKpyX HOCTH, TIO KOTOPOMY JBMXETCS  JJIEKTPOH, 1 Mepuoj
oOparieHus 3JIeKTpoHa 1 MOMEHT uMItyjibca M siexkTpona. CMoIeTupoBaTh IBUKEHUE.

40. DnexTpoH BIETaeT B OJHOPOJHOE MAarHUTHOE TIOJIe, HAIPaBJICHHE KOTOPOTO
IEPIEHIUKYIISPHO K HAIPABIEHUIO ero asrkenns. CKopocTs siekTpona V = 4-107 m/c.
Nuanykmuss ~ MarHutHoro  mojisi B = 1 mTn. HaWitm  TaHreHnMaiabHOE A, U

HOPMAaJIbHOE 8, YCKOPEHUsI DJIEKTPOHA B MAarHUTHOM T1ojie. CMOIeTMpoBaTh JBHKCHUE.

41. MarautHoe Tmoje, UWHAYKIUs Kotoporo B= 0,5 w™MTn, HampaBieHo
NEPIEHIUKYISIPHO K AJIEKTPUYECKOMY IIOJII0, HAIpPsHKEHHOCTh KoToporo E= 1 kB/m.
ITyuok 3JIEKTPOHOB BJIETACT B 3JIEKTPOMAarHUTHOE noJe, Ipyu4YeM
CKOPOCTB V DJIEKTPOHOB IIEPIICHINKYJISIPHA K IJIOCKOCTH, B KOTOPOU JIeXkKaT BEKTOPHI B
u B. Haiitu ckopoCTh 3JIEKTPOHOB V, €CJIM NPU OJTHOBPEMEHHOM AEHCTBUU 000UX TOJIeH
My4YOK 3JIEKTPOHOB HE MCHBIThIBAeT OTKJIOHeHMs. Kakum Oynetr paauyc R Tpaextopuu
IBWKEHUS DJIEKTPOHOB IIPU YCJIOBUM BKJIIOUEHHMS OJHOIO MArHMTHOIO IIOJIS WJIA

AIEKTPUYECKOTO MoJisi? CMOAEIMPOBATh IBUKEHUE.
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42. DnexTpoH, YCKOPEHHbIH pa3HOCThI0 moTeHnuanoB U=6 kB, Bieraer B
OJIHOPOJHOE€ MATHUTHOE MOJIE MOoJ YoM 0=30° K HalpaBJICHUIO IOJIA U ABUKETCS IO
BUHTOBOM Tpaekropuu. MHayknus marautHoro noist B = 13 mTn. Hantu paguyc R n

mar h BUHTOBOM TPACKTOPHHU. CMOI[CJ'II/IpOBaTL JABHKCHHC.

43. B oaHOpOAHOM MarHUTHOM ToJsie, MHAYKIUS kotoporo B = 0,1 Tn, Bpamaercs
KaTyiika, coctosimas u3 N = 200 ButkoB. Och BpallleHUsI KaTYIIKW MEPIICHIUKYISIpHA K
€€ OCH W K HalpaBJIeHUI0 MarHUTHOTO mojis. YactoTa BpamieHus: KaTymku n = 5 c-1;
riomaas nomnepeyroro ceuenuss S = 0,01 M2. Och BpanieHus: NEPHEHIUKYJIAPHA K OCH

KAaTYLIKU U HarpasjieHuto [[porpaMMHbBIM cIOCOOOM MOCTPOUTH FPpAPUK.

44, DnexTpuyeckas JamIo4yKa, CONPOTHBICHUE KOTOPOH B ropsyeM COCTOSHUU R =
10 Owm, noakmoo4aeTcs dYepe3 JApoccenb K 12-BOMBOBOMY  aKKyMYJISITOPY.
NunyktuBHocTh Apoccens L= 2 I'm, comporuBienue r= 1 Owm. Yepe3 kakoe
BpeMs t [Tociie  BKJIKOYEHHUS JIAMIIOYKA 3arOpUTCA, €CIM OHa HAYWHAET 3aMETHO

CBETUTBHCS MpU HampsbkeHuu Ha Heid U = 6 B? IlporpaMMHbIM criocoOOM NOCTPOUTH

rpaduk.

45. Hanmcate ypaBHEHHE TapMOHHMYECKOTO  KOJEOATENbHOTO  JIBIDKCHHS  C
ammatygot A= 5 cm, ecnu 3a Bpemsit= 1 muH coBepmaercs 150 konebaHuit u
HavyanbHas ¢asza konebanuit ¢ = w/4. ? IlporpaMMHBIM CIIOCOOOM TMOCTPOUTH T'paPuK

9TOT'O IBHUXKCHMUS.

46. VYpaBHeHuwe KojeOaHWs MaTepuaibHOW TOYKM Maccoim= 16 T wumeer

BH/]I +/ . TIIporpaMMHBIM CIOCO60M TIpadUK 3aBHCHMOCTH OT
BpeMeHu t (B mpezpenax oOJHOTO Tepuona) cuibl F, aeicTByromeil Ha Touky. Haiitu

MaKCUMalbHYIO CUITY Fmax.

47. VYpaBHEHHMS [IByX TapMOHHMYECKHX KOJeOAHUM MMEIOT BHJ X1 = 3sin 4mt cm
u x2 = 6sin 10xt cm. [IporpamMmMHbIM crocoO0M MOCTPOUTH TpaduK ITUX KOJEOAHMIA.
CnoxuB rpaduyecku HTH KojJeOaHMs, MTOCTPOUTh TpaduK Ppe3yJIbTUPYIOIIETO

KoJIeOaHu.

48. Touka y4acTByeT B JByX B3aUMHO MEPICHIUKYJISIPHBIX KOJEOaHMIX X = 2 SIN

ot M uy= 2 cos ot M. IlporpaMMHBIM C€MOCOOOM MOCTPOUTH TPAECKTOPUIO
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PE3YJIbTUPYIOLIETO ABUKECHUSA TOUKHU.

49. Ilepuon 3aryxaromux koseObanuii T= 4 c¢; morapudMUUECKUN JCKPEMEHT

3aryxanus y = 1,6; HauanpHas daza ¢ = 0. [Iput=T/4 cmemenue Touku x = 4,5 cm.

Hamncate ypaBHeHME JBH)KEHHS 3TOro koisiebanus. IIporpammueiM crocoOom

NOCTPOUTH TpadUK 3TOro KojiebaHus B IpesiesiaX JIByX MepUooB.

HIkaJa oneHUBaAHUA

IITxana orleHMBaHUSA

Kpurepuu ouennBanus

«OTIn4HO» OOyuaromuiics IpaBUIbHO O0TOOpPa3ul B BHJI€ KOMIIBIOTEPHOW MOJENIN
¢u3nueckyro TpUPOAY SBIEHHs, Tmpolecca M T.J., HCIOIB3YS
MaTEMaTHYECKUE IAKETbl WM SA3bIKM IIPOrpaMMUpOBaHuA. Monenb
HOCHUT Pa3BEPHYTHIN U UCUEPIIBIBAIOIINAN XapaKTep.

«Xopouo» OOyuaromuiics B 11eIOM OTOOpa3uil B BHJE KOMIIBIOTEPHOH MoJenu

(UBMYECKYI0 TPUPONy SBIEHHUSA, TMpolecca U T.J., HCHOJIb3Ys
MaTeMaTHUYeCKUe MaKeThl WIM S3bIKM MPOrPaMMHUPOBAHUSA, OJIHAKO
MOJI€JIb HE HOCUT Pa3BEPHYTOr0 M UCUEPIBIBAIOIIETO XapaKTepa.

«y,I[OBJ'IeTBOpI/ITCJ'ILHO»

OOyuaromuiicss B 1eI0M OTOOpa3uil B BUAE KOMIIBIOTEPHON MOJAETU
(UBMYECKYI0 TPUPONY SBIEHHUSA, TMpolecca U T.J., HUCHOJb3Ys
MaTeMaTUYeCKHe TaKeThl WU S3BIKM  I[POrPaMMHUPOBAHUSA, HO
JIOIYCKAeT psiJi HETOYHOCTEH, (pparMeHTapHO OTOOpakaeT B MOMICIHU
TEOPETUYECKHE BOMPOCHI, (POPMYIIbI, 3aBUCUMOCTH WJIH UX PACKPBIBAET
COJIEpXKATEIHHO, HO JIONYCKAasi 3HAYUTEIIbHbIC HETOUHOCTH.

«Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO»

OO6yuatronuiics HE BJIaJIeeT METOaMU KOMIIBIOTEPHOI'O
MOJIEJIMPOBAHUS WM HEMPaBUJIBHO OTOOpAa3uil B BUJE KOMIIbIOTEPHOMI
MoJenu (pU3NUYECKYI0 NPUPOAY SBICHMS, MpoLecca U T.H., UCTIOJIb3Ys
MaTeMaTUYeCKHUe MaKeThl UM S3bIKU MPOrpaMMUpoBaHus. Mojens He
HOCUT pa3BEpHYTHI M HCYEPNBIBAIOIIMN XapakTep M JOMYyCKaeT
3HAYUTEJIbHbIE HETOUHOCTH.

8.24.

NuauBuayajbHble 3aJaHUS U1  BBINOJHEHUS Pac4YeTHO-rpaguyecKoi
padoThI, KypcoBoii padoThI (IIPOEKTA).
IIpedycmompenul yuebHbIM NIAHOM pacuemHo-epaguueckou pabomst Nel, No2 u

No3.

8.2.5. OHEHOYHBIE CPEJACTBA ITPOMEXYTOYHOI'O KOHTPOJIA
Bonpocsl (3aganus) aJisi 3auera/aK3aMeHa:

Mexanuka:

1. Mexaynapoanas cucteMa eaunuil CH1. OcHoBHbIe equHuIbl cuctembl CH.
2. BekTopnbie u ckanspHbie BeqnunHbl. Ha30BHUTE M3BECTHBIE BAM BEKTOPHBIE

BCIIMYUHBI.
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3. Kunematuka kak pasgen ¢usuku. JBuwkeHue. TpaekTopusi ABUKEHUS.
Cuctema orcuera. XapakTEpUCTUKU  ABWKEHHS. PaBHOMEpHOE  JBUXKEHHUE.
['paduaeckoe npeacTaBiaeHUE paBHOMEPHOTO ABMKEHUS. CpeaHsisi CKOPOCTb.

4, Kunemaruka. PaBHOyCcKOpEHHOE JIBUKCHUE. XapakTepUCTUKHU
PaBHOYCKOPEHHOTO JBIDKCHHS. [ 'paduueckoe mMpeicTaBiICHUE PaBHOYCKOPEHHOTO
JIBWKEHUSI. MTHOBEHHAsI CKOPOCTb.

5. Cuibl B pupoje. YeTsipe Buaa cuil. XapakTepUCTUKA TPABUTAIMOHHBIX U
AIEKTPOMArHUTHBIX CHIL.

6. CBoOo/HOE TMaJieHne KaK YacCTHBIM Clly4ail paBHOYCKOPEHHOTO JBW)KCHHUSI.
Yckopenue cBOOOHOTO MaieHHUS.

7. Jlunamuka kak pasaen Qu3nku. 3akoHbl Hpl0TOHA — 3aKOHBI IBUXKEHHUS.

8. KiroueBbie 3aauM MEXaHHMKHU: BEC TeENd, NBUKYIIETOCA C YCKOPEHUEM,
JIBHKEHUE TIO HAKIIOHHOM TJIOCKOCTH, IBUKEHHUE CBSA3aHHBIX TEIL.

Q. Nmnynbe. 3akoH COXpaHEHHs UMITyJbca. PeakTMBHOE [BHXKEHHE Kak

MIPUMEP BBITIOJIHEHUS 3aKOHA COXPaHEHUS UMITYJIbCA.

10. Dmueprus Tena. KuHeTwyeckas ¥ TIOTCHIMAIbHASsS DSHEPrUs. 3aKOH
COXpPaHEHHS MEXAHWYECKOM DSHEPTHMU. 3aKOH COXPAHCHHS TIIOJIHOW JHEPIUM.
BceoOurHocTh 3T0r0 3aKoHa.

11. Pabora Ttena. Ilonstue mome3Hoir paboThl. CBs3b pabOTHl U SHEPTHH,
TEOPEMBbI O KHHETUYECKOUN U MTOTECHIIMAIIBHON S3HEPTUsAX. MOIIHOCTD.

12.  OxapakTepusyiTe rpaBUTAIIMOHHOE B3aUMOICHCTBHE.

13. CdopmynupyiiTe 3aKOHBI COXpPAaHEHHUS UMITYJIbCA U YHEPTHUU.

14.  CdopmynupyiiTe TEOpEMbI O TOTEHIIMAIBHON U KUHETUYECKOU SHEPTUU.

15. 3akoH BCEMUPHOTO TATOTEHUS. [ paHUIbI MPUMEHEHHSI 3TOTO 3aKOHA.

16. PaGota, MOIITHOCTb, SHEPTUSL. DOPMYJIBI pacdyeTa dTUX BEJIHUHMH.

17. Cddopmymupyiite 1, 2, 3 3akonbl HproToHa

18. OxapaxTepusyiTe dJEKTPOMAarHUTHOE B3aUMO/ICHCTBUE.

19. OmnummuTe ABWKCHHWE Tela, OpPOIICHHOTO BBEPX. 3amuImuTe (HOPMYJIBI
pacueTa BbhICOTHI MOIbeMa Tea.

20.  UYrto Ha3pIBaeTCS KHHETHYCCKOHN M MOTEHIINAILHON SHEPTHUAMU ?

21. SBnenue wHepuwwu. [IpuBenuTe MpUMEpPH! ABMKEHUS TEN 110 MHEPIIHH.

22. Cuna tpenus. TpeHHe CKOJIBKEHHUS, TOKOS U KaUeHHUS.

23. MHM3oOpasute TpaduyuecKkyr 3aBUCHUMOCTh TIEPEMEIICHUS W CKOPOCTH OT
BPEMEHU IIPU PABHOMEPHOM U PAaBHOYCKOPEHHOM JBUKECHHHU.

24. YckopeHue CcBOOOTHOTO TaJCHUS. 3aBUCUMOCTb YCKOPEHHS CBOOOIHOTO
MaJIeHUsI OT Pa3IMYHBIX (haKTOPOB.

25. IlpuBenurte mpuMephbl 3aMKHYTBIX CUCTEM, B KOTOPBIX MOTYT BBITOJTHATHCS
3aKOHBI COXPAHEHHS UMITYJIbCA U SHEPTUHU.

26. Uro Ha3pBaeTcs CKOpocThio? JlaiiTe ompencneHus CpeIHed CKOpOCTH
HEPAaBHOMEPHOTO JIBUKEHHUSI, MTHOBEHHOW CKOPOCTH.

MouekyasipHasi pu3uKa U TEPMOAUHAMHMKA

1. I"azoBblie 3akoHbl. M300apHbIil poriecc (3akoH Ieii-Jlroccaka).
2. I"azoBblie 3akoHbl. M30TepMuueckuii poriecc (3axkoH boins-Mapuorra).
3. I"azoBblie 3akoHbI. M30x0pHbIi nporece (3akoH Llapis).
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4, 3anummre ¢GOpMyJbl pacueTa KOJWYECTBA TEIUIOTHI NpH  (a30BBIX
nepexoaax (IUIaBiieHUE, KumneHne). UTo Ha3pIBaeTCs YISIbHOS TEINIOTOM IIIaBIICHHS,
yJeIbHOM TEIJIOTOM apoodpa3zoBaHus?

5. 3anummTe ypaBHEHHE COCTOSIHUSI UJealbHOro raza (ypaBHEHHE
MenneneeBa-Knamneiipona). BeiBenure ©3  3TOro0  ypaBHEHUS -  ypaBHEHUS
M30TEPMUYECKOT0, H300apHOT0 U U30XOPHOTO POLIECCOB.

6. ArperaTHble COCTOSIHMS BemiecTtBa. (OxapakTepusyuTe CrnocoOHOCTb
M3BECTHBIX BaM arperaTHhIX COCTOSIHUM COXPaHATh POpMY U 00BEM.

7. Macca, KOJMYECTBO MOJIEKYJI, KOJUYECTBO BEIIECTBA, IOCTOSTHHAS
ABorazapo u nocrosinnas Jlommusra.

8. BnaxxnocTh Bo3myxa, abCoM0THAsE U OTHOCHUTENbHAsE. CrocoObl U3MEpeHUs
BJIQXXKHOCTHU BO3/yXa.

Q. Onummte ¢aszoBbie nepexoasl (IIaBJICHUE, OTBEpACBaHUE, HUCIApEHHE,

KUIIEHUE, KOHJIeHcalus) ¢ Touku 3penust MKT.

10. Crpoenmne BemectBa. ['a3000pa3Hoe, JXKHUAKOE M TBEPJAOE COCTOSHUE
BEILIECTBA.

11. TlepBBIii  3akOH  TEPMOJUHAMUKH.  3HAYEHUE  MEPBOTO  3aKOHA
TepMOJAUHAMUKHU. BTOpOH 3aKOH TepMoauHAaMUKH. ETo 3HaueHue.

12. ®a3oBbie mepexoasl (IUTaBIeHWE, OTBEpACBaHHE, WCIAPEHHE, KUIICHUE,
KoHJeHcanus). KonnuecTBo TemnoTel pazoBOro nepexoma.

13.  KIIJ. Equaune: usmepenus KIT. KITJ] termmoBoro aBurarens.

14. HacepimeHHbIM, HEHACBHIICHHBIM W TI€pPEHACHIEHHbIH map. BrakHOCTh
BO3/yXa, a0COJIOTHAsI U OTHOCHUTENbHAs. CrlocOObI U3MEPEHUS BIAXKHOCTH BO3/1yXa.

15. Iuxa Kapro. KIT/I naeansHOM TEMIOBOM MaITMHBI.

16. Amumabatuueckuit mporecc. [lpuBeaute mnpumep aauadaTHUYECKOTO
rporuecca.

17. Bnytpennss sHeprua. CnocoObl U3MEHEHUS! BHYTPEHHEW SHEPTHH.

18. OxapakTepusylTe CTPOCHHE HW3BECTHBIX BaM arperaTHbIX COCTOSIHHHA C
touku 3peHuss MKT.

19.  Huddysus. 3aBucumocts 1ud@y3un OT pa3nuvHbIX (PaKTOPOB.

20. MonekynapHO-KHHETUYECKasE TEOpHsi Ta30B W €€ HKCIEePUMEHTAIHHOE
000CHOBaHHUE.

21. AOGconroTHas TeMIiepatrypa Kak Mepa YHepruH Teja.

22. Yupyrue cunsl. [Ipupona ynpyrux cui. [IpudyrHa uX BOSHUKHOBEHUS.

23. OcnoBHoe ypaBHeHue MKT. VYpaBHEHHE COCTOSHMS HICATHHOTO Ta3a
(ypaBHeHue MenneneeBa-KiamneipoHna).

24. llpumeHeHuE TMEpPBOrO 3aKOHA TEPMOJUHAMHUKU [UIsI H30IPOIECCOB.
3HayeHue MEepBOro 3aKOHAa TEpMOJWHAMHUKH. BTOpoil 3akoH TepMoauHamuku. Ero
3HAYECHHE.

25. BnaxHocTbh Bo3ayxa, aOCOJIIOTHAs U OTHOCUTENbHas. CrlocoObl U3MEpEeHus
BJIQYKHOCTH BO3/yXa.

26. AOGcontoTHas TemmnepaTypa. AOCOTIOTHBIA HOJIb.

27. TemmepaTypa Kak Mepa 3HepruM MoJieKyJl. TernaoBoe paBHOBECHE.

JueKTpU4ecTBO M MarHeTusM. Kosie0anus U BOJIHBI:

1. DIIEKTPUYECKHE 3apsbl, X B3auMoJencTBUE. 3aK0oH KyioHa.
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2. Onektpuueckoe mnone. Hanpsok€éHHocts  mosa.  CuiloBbIE  JTMHUU
ANEKTPOCTATUYECKOTO ToJIsl. [IpUHITUIT Cynepno3UIIny 3JIEKTPOCTATUYECKUX TTOJIEH.

3. [Torok BekTOpa HANPSIKEHHOCTH SJIEKTpOCTaTHYECKOro moiiga. Teopema
Octporpaackoro-I'aycca.

4, [Ipumenenue Teopembl OcTporpaackoro-l'aycca st pacdyera MOJIsS
PaBHOMEPHO 3apsHKEHHON OCCKOHEYHOM TIIOCKOCTH.

5. [Ipumenenue  teopembl  Octporpaackoro-l'aycca  mna  pacuera
ANEKTPOCTATUYECKOTO OIS 11apa, PABHOMEPHO 3apsKEHHOTO 110 TOBEPXHOCTH.

6. PaGota mo mepeMenieHuI0 3apsija B DJIEKTPOCTATUYECKOM  TIOJIE.
[ToTeHmanbHbINA XapakTep ANEKTPOCTATUYECKOTO TOJIA. [ToTenmuann.
OKBUIOTEHIIMATbHBIE TOBEPXHOCTH.

7. [Totenmuman. [IpuHIUI Cynepno3UIIMK STIEKTPOCTATUUECKUX MOJICH.

8. CBsi3p  MEXKIy  HaANpSKEHHOCTBIO  AJIIEKTPOCTATUYECKOTO MOJS H
MOTEHIIUAJIOM.

Q. DIIEKTPOCTATUUECKOE TI0JI€ B AUDIICKTPUKAX.

10. DnexkTpoeMKOCTh MPOBOAHUKA. KOHIEHCATOPHI U UX AIEKTPOEMKOCTb.

11. DHeprus 3apsHKEHHOTO KOHAEHCATOPa U 3JEKTPOCTATHYECKOTO MOJIS.

12. DOnexrpuyeckmii Tok. Cmima TOKa, TUIOTHOCTh TOKAa. Y CJIOBHS
CYILIECTBOBAHMSI SJIEKTPUUYECKOTO TOKA.

13. 3akon Owma B umHTerpanbHON Qopme. HampspkeHue, >7IeKTpOABHKYIIAS
CHJIa, Pa3HOCTh NOTEHIIMAJIOB.

14.  3axon /xoyns-Jlenna B nuddepeHImanbHoi 1 HHTErpaibHOM popMe.

15. Knaccuueckass Teopus 3JIEKTPONPOBOJMMOCTH METAJIOB. BbIBO# 3akoHa
Oma B guddepennmanbHol  QopMe Ha  OCHOBE  KIACCUYECKOHW  TEOPHH
ANEKTPOIPOBOIUMOCTH METAIIOB.

16. MarnautHoe nosie. BekTop MarHuTHON MHIYKIIUH.

17. 3axon buo-CaBapa-Jlannaca u ero npuMeHeHue JJIs pacueTra MarHUTHOTO
MOJIsI KPYTOBOT'O TOKA.

18. Ilmpkymsiiust BEKTOpa HHIYKIIMA MarHUTHOTO TOJIS. 3aKOH MOJIHOTO TOKA.

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

20.  [leticTBHMEe MarHUTHOTO TOJIS Ha ABMXKYIUi 3apsa. Cuna Jloperra.

21.  JleiicTBHe MarHUTHOTO TOJIS HA KOHTYP C TOKOM.

22. MaruutHbeii oTok. PaboTa mo mepeMemeHno TMPOBOJHUKA M KOHTYpa
CTOKOM B MarHMTHOM IIOJIE.

23. MaruuTHoe 1nosie B BeulecTne. /[namMarHeTuky U mapaMarHeTUKH.

24. ®eppoMarHeTUKH.

25. DnexrpoMarnuTHas uHAyKIus. 3akoH dapanes. [Ipasuno Jlenma.

26. CaMOMHAYKIIUS U HHIYKTUBHOCTD.

27. DHeprus MarHUTHOTO TOJIA.

28. KomnebaTtenbHbll KOHTYp. ['apMOHUYECKHE AIEKTPOMATHUTHBIE KOJIEOAHUS.

29. 3aryxarouue 3JIeKTPOMarHuTHbBIE KOJeOaHus.

30. BriHyXIeHHBIC PJIEKTPOMArHUTHBIE KoseOanus. Pe3onanc.

31. VYpaBHenue MakcBesia B MUHTErpaibHOM dopme.

32. DnexkTpoMarHuTHbIE BOJHBI. [l110CKas 37€KTpoMarHuTHas BOJIHA.
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33. T'apmoHuueckue KojieOaHUSI M UX XapaKTePUCTUKHU. MeTosn BEKTOPHBIX
JMarpamm.

34. Mexanuyeckue  rapMoHWYeckue  KojeOanuws.  Kunetmdeckas u
MOTSHITUATbHAS YHEPTHH.
35. Tapmonnueckwmii OCIUJUISITOP. [Tpy>XUHHBIH, buzngeckuit u

MaTeMaTUYECKUI MaSTHUKHU.

36. CB0OOmHBIC TapMOHHYECKHUE KOJICOAHUS B KOJIEOATEIIHHOM KOHTYPE.

37. CrnoxeHue TapMOHHUYECKMX KOJeOaHWl  OJIHOTO  HalpaBiCHUs U
OJIMHAKOBOU 4acTOThI. bueHus.

38. CrnoxeHue B3aUMHO TMEPHEHAUKYJSIPHBIX  KOJIeOAaHUM  OJMHAKOBOM
Y4acTOTBHI.

39. CpobGomnble  3aryxaromme  KojeOaHus.  JIekpeMeHT  3aTyxaHus.
Jlorapudmuueckuii nekpement. J1o0potHocTs. [Ipumepsl.

40. BeiHyX)IeHHBIE (MEXaHWMYECKHME W JJIGKTPOMArHUTHBIC) KOJICOAHUS.
AmmunTyna u gasa BIHYKJICHHBIX KoJieOaHuid. Pe3onaHc.

41. Ilepemennsiii Tok. llenb nepeMeHHOro TOKA.

42. Pe3onanc HanpspkeHHH. Pe3oHaHC TOKOB.

43. MOoNIHOCTD IIEIH IEPEMEHHOTO TOKA.

44, BoaHoBble mnponecchl. [IpoaosibHble M TOMNEpPEYHbIC BOJIHBL. Y pPaBHEHUE
Oeryien BOJIHBI.

45. ®dazoBas ckopocTh. BomHOBOE ypaBHEHUE.

46. Ilpunmun cynepno3unuu. ['pynmoBasi ckopocTh. MHTepdepenius BOIH.
Crosiurie BOJIHBI.

47. 3BykoBble BOIHBL Dddekt Jomiepa.

48. DJNEeKTpOMAarHWTHBIE BOJIHBI W WX OKCIEPUMEHTAJIbHOE TOJyUYCHUE.
HuddepennmansHoe ypaBHEHHE AIEKTPOMAarHUTHBIX BOJIH. DOHeprus
AJIEKTPOMArHUTHBIX BOJIH. IMITyJIbC 2JIEKTPOMArHUTHOTO ToJisl. M3mydyeHue AumoJis.

OnrTuka u KBaHTOBasA (pusnka
OCHOBHBIE 3aKOHBI TEOMETPUUECKON ONTUKH.
Tonkue nun3bl. [locTpoeHre n300pa’keHH C MOMOIIBIO JTUH3.
OcHOBHBIE POTOMETPUUECKUE BETUUHUHBI.
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJH. MHTepdepeHms
CBeTa. MCTOI[BI ee HabOmoneHus. Pacuer uHTEpPEpEHIIMOHHON KapTHHBI OT JABYX
HMCTOYHUKOB.

»wne

5. WNutepdepenius cBeTa B TOHKUX TUICHKAX.
6. Hudpakuus cseta. [Ipunnun [tolirenca-Openerns.
1. Merton 30H/] Openens. [TpsmonnHeiHoe pacrpoCTpaHEeHUE

ceeta.Jludpakuus OpeHenst Ha KPyTJIOM OTBEPCTHH U JTUCKE.
8. Hudpakuus Opaynrodepa.
Q. Hudpakuus Ha npoctpancTBeHHOU pemietke. @opmyna Bynsga-bperros.
10. Paspemaroniasi CmiocOOHOCTh ONTHYECKUX TPUOOPOB.
11. Jlucnepcus cBeTa. DNEKTPOHHAS TEOPHs IUCTIEPCUU CBETA.
12.  TlornouieHue cBeTa.
13.  Dddexr Jomnepa.Uznyuenne BaBunosa-UepeHkosa.
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14. Tlonsapuzainus cBeTa. EcTecTBEHHBI M TOJISIPU30BAHHBIA CBET. 3aKOH
Maioca.

15. TlonsApuzanus cBeTa MPU OTPAXKECHUM W MPEIIOMIICHUM Ha TPAHUIIE JBYX
JTUAJIEKTPUKOB.

16. JlpoitHoe mydenpenomieHue.llomsgpru3aTopel. AHAIN3 TOJSIPH30BAHHOTO
CBETa.

17. HckyccTBeHHasi ONTHUYECKask aHU30TPOIHS.

18. Bparenue miocKocTy Moyisipu3aliu.

19. TemnoBoe u3NydYeHHE U €ro xapakTepucThku. 3akoH Kupxroda.UacTHbie
3aKOHBI TEMIOBOro usnydeHus. @opmyina [lnanka.

20. Omnrtuueckas nupomeTpus. PanuanuonHasi, 1BeTOBasi, APKOCTHas
TeMIepaTyphbl.

21.  ®otorddexr. Ero BU/IBL. OcHoBHbIE 3aKOHBI BHEIIIHETO
dhorordpdexra. YpaBueHue DifHIIITeITHA 1715 BHeITIHETO (poToaddekra.

22. Macca u umiynbc ¢otoHa. J[aBieHne cBeTa.

23. Dddexr Komnrona. EquHCTBO KOPITyCKYJISPHBIX W BOJHOBBIX CBOMCTB
AIEKTPOMArHUTHOTO U3 TyUCHHUS.

ATtoMHas u sigepHas puznka

1. Mogaenu atoma Tomcona u Pesepdopaa.

2. JInneituateii cniektp aroma Bojgopoaa. Ilocrynarer bopa. Onbitel Opanka
u I'epua. CriekTp aroMa Bogopoia o bopy.

3. KopryckyispHO-BOJTHOBOM Oyanu3M CBOMCTB BemiecTBa. CBOWCTBA BOJIH
ne bponis.

4, CooTHOIIEHUST HEOTIPEAETIEHHOCTEN.

5. BonnoBast pyHKIMS U €€ CTaTUCTUYECKUNM CMBICIT.

6. O6mee ypaBHenue IIpemnunrepa. VYpaBuenue Illpenunrepa s
CTallMOHAPHBIX COCTOSTHHM.

1. JIBmxeHne CBOOOHOM YaCTHIThI.

8. Yactuia B OJHOMEpPHOM TMPSMOYTOJIBHOW «IIOTEHUUAIBHOW AME» C
OECKOHEYHO BBICOKUMU «CTEHKAMM.

Q. [IpoxokeHne YacTullbl CKBO3b MOTEHLUUANbHBIA Oapbep. TyHHEIbHbIN
s dexT.

10.  JluneitHBIN TAPMOHMYECKUN OCIIMIUIATOP B KBAHTOBON MEXaHUKE.

11. ATtom BojOpojaa B KBAHTOBOM MeXaHHKe. KBaHTOBBIC UHCIIa.

12. 1S — cocrosiHue AIeKTpoHa B aroMe Bogopoaa. CriiuH aekTpoHa. CrinHOBOE
KBaHTOBOE YHCJIO.

13. TlpuHIMO HEPa3IUYUMOCTH TOXKJIECTBEHHBIX 4YacTUIl. DEepMUOHBI W
0O030HBI.

14.  Tlpunnun [Taynu. PacnipeneneHue 3J€KTPOHOB B aTOME 110 COCTOSTHUSIM.

15. PeHTreHoBCKHE CHIEKTPbI. 3aKOH Mo3mu.

16. MounekysipHbie criekTpbl. KoOMOMHAIIMOHHOE paccesiHue CBETa.

17. CrnioHTaHHOE Y BBIHYXJEHHOE n3TydeHus. Jlazepsl.

18. ®azoBoe npocTpancTBO. DyHKIMS pacnpeaeneHus.

19. KsantoBsie cTaTuctuku bose-OiiHinrelina u ®epmu-Jlupaka.

20. Meramibl, AMDIEKTPUKH U TMOJTYTIPOBOJHUKYU IO 30HHON TEOPUHU.
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21. CoOcTtBeHHas ¥ MPUMECHAs MPOBOJAUMOCTH MOJTYIIPOBOIHUKOB.

22. Pa3Mmep, coctaB m 3aps aTOMHOTO siapa. MaccoBoe W 3apsiIoBO€ YHCIIA.
JledekT MacChl U DHEPTHUS CBS3U SApA.

23. CnuH sapa ¥ €ro MarHuTHBIE MOMEHT.

24.  Snepubie cwibl. Mogenu sapa.

25. PamnoakTWBHOE M3TyYCHHUE U €TO BUJIBI.

26. 3akoH paaMoaKTHBHOTO pacmana. [IpaBuia cMmemieHus.

27. 3akoHomepHocTH anb(da-pacnaga. berra-munyc-pacnan.  HedTpuHo.
['amMma-u3iydyeHue u ero CBOMCTBA.

28. PesonancHoe moriolnieHrue ramma-u3iaydenus (3¢ dext Meccbayapa).

29. SnepHble peakuu U UX OCHOBHBIE THUIIHI.

30. Ilosutpon. berra-tutoc-pacnan. DNeKTPOHHBIN 3aXBart.

31. SnpepHble peakuuu MOJA JACHCTBHEM HEUTpOHOB. Peakiusi neneHus sjapa.
[lennas peakius ACICHHUS.

32. Peakius cMHTE3a aTOMHBIX SACD.

33.  YpoBeHb 3IeMeHTapHBIX YacTull. KocMudeckoe u3iryucHue.

34. MrooHBI U UX CBOWCTBA. ME30HBI U X CBOWCTBA.

35.  Twumbl B3auMOACHCTBHI 3JIEMEHTAPHBIX YACTHII.

36. Yactuie! u anTudacTUIbl. CIIMPaTbHOCTD.

37. JlentoHsbl. 3aKOH COXpaHEHUs JENTOHHOTO YHCIIA.

38.  Anposbl. 3aKOH COXpaHEHHs] 0apUOHHOTO YHCIIA.

39. T'uneponbl. CTpaHHOCTh U YETHOCTbH JIEMEHTAPHBIX YACTHII.

40. Knaccudukaiius syeMeHTapHbIX yacTull. KBapku.

41. Tlepenocuunku pyHIaMEHTATBHBIX B3aUMOICHCTBHIA.

8.3. Meroanyeckue MaTepHaJbl, ONpeAe/sOIe NMPoueIypbl OLEHUBAHUSA
3HAHUM, YMEHHMH, HABBIKOB M (MJIM) ONBITA AEATEJIHbHOCTH, XaAPAKTEPU3YIOILIMX
Tanbl POpMUPOBAHUA KOMIIETCHIMH

OCHOBHOWM  UENBIO IPOBEIACHUS IPOMEKYTOUYHOM  aTTECTAUWUH  SIBIISIETCSA
OnpeaereHne CTENEeHN JOCTHKEHUS Leied MO0 y4eOHOM ITUCUUIUIMHE WK €€ pa3/ieliaM.
OcyniecTBiieTcss 3TO NPOBEPKOM W OLEHKOM YPOBHS TEOPETUYECKOW 3HAHMWM,
MOJIyYEHHBIX 00YYarOUIMMUCS, YMEHUS TPUMEHSTh UX B PEIICHUU NMPAKTUYECKHUX 3a/1ad,
CTENIEHU OBJIAJICHUS 00YYaIOIUMHUCS MPAKTUUYECKUMHU HABBIKAMH U YMEHUSAMH B 00bEMeE
TpeOoBaHuil palouell mporpaMmbl IO AUCHMILIMHE, a TakKXkKe HUX YMEHHue
CaMOCTOSATENILHO padoTaTh ¢ Y4eOHOM JTUTEpaTypOH.

OpraHu3anusi TPOBEACHHUS NPOMEKYTOYHOM AaTTeCTAllMM pErIaMEHTHPOBaHA
«ITomoxennem 00 opraHu3anud 00pa3oBaTEIBLHOIO Iporecca B (emepalTbHOM
roCy/1JapCTBEHHOM aBTOHOMHOM  00pa3oBaTelIbHOM  YupexaeHHH «MOCKOBCKUI
MOJINTEXHUYECKU YHUBEPCUTET

8.3.1. Iloka3aTenu OUECHUBAHMSA KOMIICTEHIHI Ha PA3JIMYHBIX ITAaNax HX
¢popMupoBaHusi, [I0CTHKEHHE OO0yYAIMMHUCH IUIAHUPYEMbIX Pe3yJbTaTOB
o0yueHusl MO0 AUCHUIIUHE

53



Kon n naumenoBanme kommnereHuuu OIIK-8. CnocoGeH BBINOJHATH HAJAAKY HM3MEPHUTEJBHBIX U
YIPaBJISIOIINX CPEACTB H KOMILIEKCOB, OCYIIECTBJIATH UX pPerjiaMeHTHOe 00CTy:KMBaHne

Iran Kpurepumn oneHuBaHus
(ypoBeHb
HEYI0BJICTBOPUTEJILHO | YAOBJETBOPUTEILHO X0po1Io OTJIMYHO
3HATH Oobyuarommiics OObyuatormmiics OO0yuatomtmiics Obyuatommmiics
JIEMOHCTPHUPYET MOJHOE JCMOHCTPHPYET JIEMOHCTPUPYET JICMOHCTPHPYET
OTCYTCTBUE WA HEIMOJHOE COOTBETCTBUE | YaCTUYHOE MOJIHOE COOTBETCTBHE
HEIOCTATOYHOE CIIEIYFOLIMX 3HAHHIA: - COOTBETCTBUE CIIE/TYFOLIMX 3HAHUN: -
COOTBETCTBUE CIIEAYIONIMX | TeXHHKA O€30MacHOCTH CIIEIYIOIIMX 3HAHUU: | TeXHHKa 6E30MaCHOCTH
3HAHMI: TIPY TIPOBENICHUN - TEXHHKA IPH [IPOBEJCHUH
- TeXHHKa 0€30MacCHOCTH 9KCIIEPUMEHTOB, 0e3omacHoOCTH MpH 9KCIIEPUMEHTOB,
TIPY TIPOBENICHUN TEOPETHYECKUE OCHOBEI MPOBEJICHUH TEOPETHYECKHUE OCHOBBI
9KCIIEPUMEHTOB, busnKy; 9KCIIEPUMEHTOB, busnKy;
TEOPETUYECKHE OCHOBBI - OCHOBHBIE BH/IbI TEOpeTHYECKHE - OCHOBHBIE BH/IbI
bu3uKy; SKCIEpUMEHTOB B OCHOBBI (DM3HKH; SKCIEPUMEHTOB B
- OCHOBHBIE BH/IbI 00J1acTH MEXaHHKHY, - OCHOBHBIE BH/IbI 00J1acTH MEXaHHKH,
SKCIIEPUMEHTOB B 00JaCTH | MOJEKYJISAPHOU HH3UKH IKCIIEPUMEHTOB B MOJICKYJIIPHOU (PHU3UKH
MEXaHHUKU, MOJICKYJIIPHOU | M TEPMOJUHAMHKH, 00JIaCTH MEXaHHKH, U TEPMOJIMHAMHUKH,
¢busuky u ANEKTPUYECTBA MOJICKYJISIPHO M JNEKTPUYECTBA U
TEPMOJMHAMHUKH, MarHeTu3ma, ONTHKU U b3k u MarHeTu3ma, ONTHKU 1
JNIEKTPUYECTBA U SIIEPHOM (UMK, TEPMOIMHAMUKH, sIIepHO (DU3UKH;
MarHeTu3ma, ONTHKU U - IOPSIIOK ODOPMIIEHUSI | 3JIEKTPUYECTBA U - TIOPSIIOK
SIIEPHON (hU3UKH; J1a00paTOPHBIX PAbOT MarHeTH3Ma, ONTHKH | o(opMIICHHUS
- OPAA0K 0hopMIICHUS TOCJIe IPOBEJICHUS U sIIEpHOM (HU3MKH; 71a00paTOPHBIX padbOT
J1a00paTOPHBIX PabOT 9KCIICPUMCHTOB; - TOPSIOK MOCJIC TIPOBEACHUS
OCJIE TIPOBEICHUS TEOPETHYECKUE OCHOBEI odopmiteHHs 9KCIIEPUMEHTOB;
9KCIIEPUMEHTOB; MaTeMaTuKu U QU3HUKHU; 71ab0paTOPHBIX PadOT | TEOPETUYECKUE OCHOBBI
TEOPETHYECKHUE OCHOBBI (usnyecKue METO/IbI MOCJIE IPOBEICHHUS MaTeMaTUKU U (PU3HUKH;
MaTEeMaTHKU U PU3HKU; IKCIIEPUMEHTOB; (busnyecKre METO/IbI
(bu3ryecKrue METO/IbI TEOPETHYECKHE
OCHOBBI MATEMATUKH
U (pU3UKWY,
(u3nYecCKre METOIbI
yMeTh OO0yyJaromHiics He yMeeT OO6yuatommiics OOGyuarouuiicst OO6yuaronuiicst
WK B HEJIOCTATOYHOM JIEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPHPYET
CTETIeHN yMeeT HETIOJIHOE COOTBETCTBHE | YaCTUYHOE MOJIHOE  COOTBETCTBHUE
BBITIOJIHATE: - CJIEIYIOLIUX YMEHHH: - COOTBETCTBUE CIIEIIOLINX YMEHHUH: -
aHaJIM3UPOBATH aHaJIM3MUPOBAThH CIIE/IyIOLIMX YMEHHUH: | aHAIN3UPOBAThH
MEPBUYHBIC PE3YJILTATHI MePBUYHBIC PE3YJIbTATHl | - AHAIU3UPOBATH MepBUYHbIC
IKCIIEPUMEHTOB; IKCIIEPUMEHTOB; MepBUYHbIC pe3yIbTaThl
- IeNaTh pacyeTsl 10 - IeNaTh pacyeTsl 10 pe3yJbTaTh JKCIIEPUMEHTOB;
dbopmyniam, CTpOUTH ¢dbopmynam, CTpOUTh IKCIIEPUMEHTOB; - Jenathb pPacueThl 1o
rpaduku; rpaduku; - JIenath pacyeTsl o | Gopmyiam,  CTPOUTH
- TPaMOTHO OTBEYATh Ha - TPaMOTHO OTBeYaTh Ha | popmynam, CTpouTh | rpaduKy;

BOIIPOCHI IIpH 3alIATE
nabopaTopHBIX paboT;
-HCII0JIb30BATh
CYLIECTBYIOIME NaKEThI
NIPOTPaMM HIIH SI3BIKOB
MIPOTPaMMHPOBAHUS IS
KOMIIBIOTEPHOTO
MOJICITAPOBAHHUS

BOIIPOCHI ITPH 3alIUTE
1ab0paTopHBIX PabdoT;
-HCII0JIb30BATh
CYIIECTBYIOII[HE aKEThI
TIPOTPaMM HJIN SI3BIKOB
MIPOTPAaMMHPOBAHUS IS
KOMIIBIOTEPHOTO
MOJICTAPOBAHUS

rpaduky;

- 'paMOTHO OTB€YATh
Ha BOIIPOCHI MPU
3aIuTe
mab0paTOPHBIX
pabor;
-HCIOJIb30BATh
CYLIECTBYIOIIHE
MaKeThl IPOrpaMM
WIIN S3BIKOB
MPOrpPaMMHUPOBAHUS
JJIA KOMIIBIOTEPHOT O
MO/JICTUPOBAHHUS

- TpaMOTHO OTBE€YATH
Ha  BONPOCHI  HpH
3ammTe J1abopaTOPHBIX
paborT;

-HCIOJIb30BATh
CYIIECTBYIOIIHE
MaKeThl IPOrPaMM HITH
SI3BIKOB
MIPOrpaMMHPOBaHUS
JUIL  KOMIIBIOTEPHOTO
MO/IEITMPOBAHHMS
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BJaJIeTh OoOyuaronumiics He Biageer | OOydarommiics Biaaeet | OOydvarommmcs OOyuaronmiics
WIH B HEJOCTAaTOYHOW | B HEMOJHOM 00BEME U JTOITY CKArOTCS CBOOOTHO IPUMECHSICT
CTCTICHH BIIAJICET: MIPOSBIISICT HE3HAYUTEIILHBIC MOJYYCHHBIC HABBIKH, B
-HaBBIKAMH I'PAMOTHOMN HEIOCTATOYHOCTh OIIHMOKH, MOJTHOM 00beMe
peuH, aHATUTHISCKUM U BJIAJICHUS HABBIKAMH: - HETOYHOCTH, BIIAJICET:
MOCJIEI0BATEbHBIM HaBBIKAMH TPAMOTHOM 3aTpyHEHHUS, -HaBBIKAMH PAMOTHOMN
MBIILICHUEM, (PU3nKo- peuu, aHATUTHYECKAM U | YaCTHYHO BIAJCET: - | Pe4H, aHATUTUYECKUM
MaTeMaTHYECKHM MOCJIEI0BATEIbHBIM HaBBIKAMHU 1 TOCJIeI0BATEIbHBIM
anmnapaTom MBIILICHUEM, (PU3nKo- rpaMOTHOM peuw, MBIILICHUEM, (pU3nKO-
-HaBBIKAMH PEUICHUS MaTeMaTHYCCKUM AHATUTHYCCKUM U MaTeMaTHYCCKUM
MaTeMAaTUYCCKUX 33]1a4 C anmapaTom MOCJICIOBATEIEHBIM anmapaTom
HCTIOJIb30BaHUCM -HaBBIKAMH PEIICHHUS MBIIUICHUEM, -HaBBIKAMH PEIICHHUS
Ppa3HO00pa3HBIX CPEICTB MaTeMAaTHYCCKUX 337a4 C | (HU3HUKO- MaTeMaTHYCCKUX 3a7a4
KOMIBIOTEPHOH HCTOJIb30BaHUCM MaTeMAaTHYCCKUM c
IO IIICPIKKH; Pa3HOO0Opa3HBIX CPEICTB | ammapaToM UCIIOJIb30BaHHEM
-MeTOAaMH KOMITBIOTEPHOM -HaBBIKAMH PEIICHHST | Pa3HOOOPa3HBIX
KOMITBIOTEPHOTO TOJIICPIKKH; MaTeMaTHYECKUX Cpe/CTB
MO/JICITUPOBAHHUS -METOAaMH 3aja4 ¢ KOMITBIOTEPHOM
¢Gu3nyecKuX SIBICHUH U | KOMIIBIOTEPHOTO HCIIOJIb30BaHUEM MOJIICPIKKH;
MPOLIECCOB MO/JICITUPOBAHHS PpasHoOOpa3HbIX -METOAaMH
(Gu3nUecKux SBICHUNA W | CPEICTB KOMITBIOTEPHOTO
MIPOLIECCOB KOMIIBIOTEPHOI MOICITUPOBAHUS
MOJIICPIKKH; (hU3NYECKUX SBICHUNA U
-METOJaMH MPOLIECCOB
KOMIIBIOTEPHOTO
MOJICTUPOBAHHSI
bu3nyecKuX SBICHUN
1 MPOIIECCOB

8.3.2. MeToanka oueHUBAHHUS Pe3yJIbTATOB MPOMEKYTOUYHOM aTTecTaluu
[TokazarensiMu OLICHWBAaHUS KOMIIETCHIIMM HA 3TAIEe MMPOMEKYTOYHOW aTTECTAlUU
10 JTUCIUIUIMHE «DJCKTPOTEXHUKA U IJICKTPOHUKA» SBJISIOTCS PE3yJIbTaThl 00YUYCHHUS
10 TUCITUTLIMHE.
OueHOYHBIH JUCT Pe3yJbTATOB 00y4eHHUS M0 TUCIUILINHE

YpoBeHb
Koz 3HaHus YMenus HaBbixu chopmmpoBanHoCTH
KOMIIETEHIIUH KOMIIETEHIIMHY Ha TaHHOM
JTane / OlleHKa
MIPUMEHSET - HCTIONB30BaTh | - BrmaneTs
OIIK-8. 3HaHUS OCHOBHBIE OCHOBHBIMHU
Cnocoben MPUHIUIIAATBH | 3aKOHBI METOJaMH,
BBITIOTTHSATh BIX JUCHUTUINH UCIIOJIb3yEMBIMHU
HaJaaKy oco0eHHocel WH)XEHEpHOMEXA | Te0JIoraMHu,
WU3MEPUTENIbH | MOJECIMPOBAHU | HUYECKOTO HUHTEpIpeTauu
BIX U o MOYJIs, - JTAHHBIX
YOPABJISIIOLIM | MAaTEMAaTUYECK | UCIOJIb30BaTh reo(pu3nIecKux
X CPEICTB U | UX, OCHOBHBIE HCCTIe0BaHUH,
KOMIUIEKCOB, | (DM3MUYECKUX U | 3aKOHBI TEXHUKOSPKOHOMUYE
OCYIIECTBIIAT | XUMHUYECKUX €CTECTBEHHOHAY | CKOTO aHaJIH3a,
b UX MPOLIECCOB, YHBIX HaBBIKaMU
pErIaMeHTHO | MpeIHAa3HA4YeH | JUCIUTLINH, COCTaBJICHUS
e HBIE 151 npaBuiia pabovrx MPOEKTOB
00CITyKMBaH | KOHKPETHBIX MOCTPOEHUS B COCTaBe
ue TEXHOJIOTHYEC | TEXHUYECKUX TBOPYECKOM
KHX MPOILIECCOB | CXEM U KOMAaH/Ibl,
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yepTexen - Bnanets
HaBbIKAMH
JIEJI0BOTO
B3aUMOJICUCTBUS C
CEpPBHUCHOM
CITY)KOOMH 1
OIICHUBATDH UX
PEKOMEHIalluH C
YYETOM
3KCIEPUMEHTAIBHO
i paboTHI
TE€XHOJIOTMYECKOT 0
oTAeNa
IPEANPUSITHS

OreHka Mo JuCHUILIMHE (CpeaHee apupMEeTHIECKOE)

OreHka 1Mo AUCITUIUTMHE 3aBUCHUT OT YPOBHS C(HOPMHUPOBAHHOCTH KOMITCTCHITUH,
3aKPETUICHHBIX 33 JTUCIHIUIMHON W MPEACTaBISIET co00i cpeaHee apupMeTHIECKOe OT
BBICTABJICHHBIX OIICHOK TI0 OTIEIBHBIM pe3yibTaTaM OOydYeHUs (3HAHUS, YMEHUS,
HaBBIKH ).

OreHKa «OTJIMYHOY» BBICTABJISAETCS, €CIIU CpeIHee apu(PMETHISCKOE HAXOIUTCS B
uHTepBaIe ot 4,5 10 5,0.

O1IeHKa «XOPOIII0» BBICTABJISETCS, €CIIU CpeIHee apu(PpMEeTUIEeCKOe HaXOAUTCS B
uHTEpBaJE oT 3,5 10 4.4.

Ol1leHKa «yJOBJICTBOPUTEILHO» BBICTABIIICTCS, €CIIU CpelHee apu(METHICCKOe
HaXOoJUTCs B UHTEpBaJie ot 2,5 1o 3.4.

O1eHKa «HEYAOBJICTBOPUTEIHLHO» BBICTABIISCTCS, €CIIM CpeaHee apu(METHICCKOE

HaxoauTcs B uHTepBaie ot 0 1o 2.4.
[IpomexxyTouHass arrectanus oOydarmuxcs B (opMe 3K3amMeHa NPOBOIUTCS TIO
pe3yibTaTaM BBITIOJHEHUS BCEX BHUIOB yU4eOHOW pabOTHI, MPEIyCMOTPEHHBIX YICOHBIM
IJJaHOM TI0O JHCHHMIUIMHE «MareMaTtnkay», TMpU OSTOM YYHUTHIBAIOTCS PE3yJIbTAThI
TEKYIIEro KOHTPOJISI YCIIEBaEMOCTH B TedeHHe cemecTpa. OTeHKa CTeNeHHN JOCTHKEHUS
00yJaroIMMHUCs TUTAHUPYEMBIX pPE3yJbTaTOB OOyYEHHUS IO TUCIUTIIMHE MPOBOIUTCS
MpernoIaBaTesieM, BeIyIIUM 3aHATHS 110 JUCIUIUIMHE METOIOM dKCIIepTHOU oreHkH. [1o
UTOTaM TPOMEKYTOUYHOH aTTeCTAllMM 110 JWCIWIUIMHE BBICTABJISETCS OIICHKA
COTIIMYHOY, «XOPOIIIOY, «YJIOBJIETBOPUTEILHOY» WU «HEYJIOBJICTBOPHUTEIHLHO.

IIIkaga ouenuBanua | Onucanme

BoimonHeHsl Bce BHABI Y4eOHOH paboThI, NMPEIyCMOTPEHHBIE YYEOHBIM IITAHOM.
CTymeHT JeMOHCTPUpPYET COOTBETCTBHE 3HAHWW, YMEHHH, HABBIKOB MPUBEACHHBIM B
Tab/MIax ToKa3aTened, ONepupyeT MPHOOPETEeHHBIMH 3HAHUSAMH, YMEHHSIMH,
OTnuuHO HaBBIKaMH, MPUMEHSIET UX B CUTyallMAX MOBBIIIEHHOW CI0XHOCTH. [Ipu 3TOM MOTyT
ObITh JIONMyIIEHHl HE3HAYUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHHS IIpH
AHAJIMTUYECKUX OllepalusX, IEPEeHOCEe 3HAHUM U yMEHUI Ha HOBBIEC, HECTAHJAPTHHIE
CUTyalUu.
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BrmmonHeHs!l Bce BHIBI yueOHOH pabOTHI, MpPEAyCMOTPEHHBIC YYEOHBIM IUIAHOM.
CTy#eHT OeMOHCTPHPYET HENOJHOE, MPABHIBHOE COOTBETCTBHE 3HAHUM, yMEHUH,
HaBBIKOB TNPHUBEJICHHBIM B TaOiHIax Mokaszareield, JTUO0 eciau MpH 3TOM ObLIH
JIOTTYIIEHBI 2-3 HECYIIeCTBEHHBIE OITHOKH.

Xoporiio

BoimonHeHBl BCce BUABI y4eOHON pa0OThI, MPEIyCMOTPEHHBIC YUEOHBIM TLIAHOM.
CTymeHT AEeMOHCTPUPYET COOTBETCTBHE 3HAHHWH, B KOTOPOM OCBENIEHa OCHOBHA,
HapOoJiee Ba)kHAS YacTh MaTepHalia, HO IMPH ITOM JOMyIeHa OAHA 3HAYNTEIbHAS
omInOKa MM HETOYHOCTb.

yI[OBJ'ICTBOpI/ITeJ'II)HO

He BwImorHeH onuH uitu 0ojiee BUIOB yIeOHOW pabOTHI, IPEIyCMOTPEHHBIX YICOHBIM
wianoM. CTyIeHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUEC 3HAHWH, YMCHUH,
HABBIKOB TPHUBEICHHBIM B TaOJUIAX TIOKA3aTeliei, JOMYCKAITCS 3HAYUTCIbHBIC
OIMMOKH, MPOSBISECTCS] OTCYTCTBHE 3HAHWHN, YMEHUIA, HABBIKOB TI0 PsIy MOKa3aTelieH,
CTYJICHT WCIBITHIBACT 3HAYUTEIIBHBIC 3aTPYJHCHHS NPU ONECPUPOBAHUU 3HAHUSMHU U
YMEHUSIMH ITPH UX TIEPSHOCE HAa HOBBIE CUTYAIIHH.

HeynosnersopurensHo

9. DaexktponHas nH(OPMALMOHHO-00pa30BaTeIbHAS cpe/ia

Kaxnpiii oOyvaronuiicss B Te€YeHHE BCETo MepHoja oO0yueHus oOecreyruBaeTcs
WHJUBUyIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K JJIEKTPOHHON HH(OpPMaIMOHHO-
oOpazoBatenbHOM cpene YeOokcapckoro wuHctuTyTa (punmana) MOCKOBCKOTo
MOJINTEXHUIECKOTO YHUBEPCUTETA W3 JIOOOW TOYKH, B KOTOPOW HMEETCS MOCTYIT K

MH()OPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHON ~ cetn  «HTepHer» (mamee —  ceTh
«HTEepHETY), KaK HAa TEPPUTOPUH (PHIIMalia, TaK U BHE €€.

OnekTpoHHas HMH(OPMAaLMOHHO-00pa3oBaTellbHAas cpeda — COBOKYIIHOCTb
MHOOPMAIIMOHHBIX M  TEJIEKOMMYHHUKALIMOHHBIX TEXHOJOTUMH, COOTBETCTBYIOIIUX
TEXHOJOTMYECKUX  CPEICTB,  OOECHEYMBAIOIIMX  OCBOEHHE  OOYyYaroLIUMUCS

o0pa3oBaTeNbHBIX MPOrPaMM B TIOJHOM O0BEME HE3aBHUCHMO OT MECTa HaXOXKICHUS
00yJarommxcs.

DnekTpoHHas HHOOPMAIIMOHHO-00pa3oBaTelibHAs cpela 00eCIeunBaeT:

a) TOCTYINl K Y4eOHBIM IUIaHaM, pabOuyuMM MporpaMMaM AUCIUIUIMH (MOJIYJIei),
MPAKTUK, JJICKTPOHHBIM YUYEOHBIM HW3AAHUSAM M DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaM, yKa3aHHbIM B pabouuX MporpaMmax JUCIHUIUINH (MOayJiel ), MPaKTUK;

0) dopmupoBaHHE 53JIEKTPOHHOTO MOPTHOINMO OOYyYaroIIerocsi, B TOM 4YHUCIE
COXpaHEHHE €ro paboT U OLIEHOK 3a 3TU PadOTHI;

B) dUKcalMio XoJa 00pa3oBaTebHOTO Mpoliecca, Pe3yJbTaToB MPOMEKYTOUHOU
aTTeCTallM U Pe3yJIbTaTOB OCBOEHUS MPOrpaMMbl OaKajaBpuara;

') IpOBEJEHUE YUYEOHBIX 3aHATHM, MPOUEAYpP OLEHKH pPe3yJIbTaTOB OOYy4YEHUS,
peanuzais KOTOPBIX MPEeayCMOTpeHa ¢ NPUMEHEHHEM JJEKTPOHHOrO0 O0O0yuYeHus,
JTUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN;

1) B3aMMOJICHCTBUE MEXKIy YYaCTHUKaMH 00pa30BaTEIBHOTO MPOIEcca, B TOM
YUCJI€ CHHXPOHHOC M (WJIM) ACHHXPOHHOE B3aMMOJICHCTBUSI TIOCPEJCTBOM CETH
"Untepuet".

OYHKITMOHUPOBAHUE DJICKTPOHHONW HWH(POPMAITMOHHO-00PA30BATEIHHONU Cpebl
o0ecrnieunBaeTcs COOTBETCTBYIOIIUMU CpeICTBaMHU uH(OPMAITMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTUH U KBaTM(PUKAIUEeH paOOTHUKOB, €€ MCTIOIB3YIOIINX U
MOAACP>KUBAIOIIIHX.
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OYHKIIMOHUPOBAHUE 3JIEKTPOHHONW HH(POPMAIMOHHO-00PA30BATENbHONU Cpebl
COOTBETCTBYET 3aKOHOAATeNbCTBY Poccuiickon denepannn.

OcHoBuBIME cocTaBiomME DNOC dunmana sBIsSIOTCS:

a) callT UWHCTUTYTa B ceTu VIHTEepHET, pAacHoJOKEHHBIH MO aapecy
www.polytech21.ru, https://chebpolytech.ru/ kotopsrit o6ecrieunBaer:

- IOCTYI 00YyYaronuxcs K y4eOHbIM IIaHaM, paboyuM MPOorpaMMaM JUCHUIUINH,
OpaKTUK, K MW3JaHUSAM JJIEKTPOHHBIX OHOJMOTEYHBIX CHCTEM, DJIEKTPOHHBIM
MH(GOPMAIMOHHBIM M 00pa30BaTEIbHBIM PecypcaM, yKa3aHHBIX B pab0o4HX MporpaMMax
(pa3nensl caifta «CBeaeHust 00 00pa3oBaTEIbLHON OPraHU3alUN»);

- uHGOPMHpPOBaHKE O0YyUYaIOIIUXCA 000 BCEX M3MEHEHMSIX Y4eOHOro mpolecca
(HOBOCTHA JIEHTA caiiTa, IEHTa aHOHCOB);

- B3aUMOJCHCTBHME MEXAY YyYacTHMKaMU 0Opa3oBaTelbHOIO Ipoliecca
(mogpasnensl caiiTa «3aaTh BOIPOC JUPEKTOPY»);

0) oduuuanbHBIE OAIEKTPOHHBIE ajapeca MOJpa3JeiIeHul MU COTPYIHUKOB
uHCTUTYTa C SHaekc-momeHoMm (@polytech2l.ru  (cMCOK KOHTAaKTHBIX —JaHHBIX
noapasneneHuii dunuana pasMmelieH Ha opuUHUaIbHOM caiite Punnana B paszene
«KOoHTakTb», CNHCKM  KOHTAaKTHBIX  O(UIHMANTBHBIX  DJIGKTPOHHBIX  JAHHBIX
npenojaBaresied  pasMmenieHsl B mojpaszaenax — «Kadeape») — obecneuuBaroT
B3aUMOJICHCTBUE MEX]ly YYACTHUKAMHU 00pa30BaTEIbHOIO MPOLECCa;

B) JUYHBIA KaOuHeT oOywaromerocs (mopTdosivio) (BXOJ B JIMYHBIA KaOWHET
pa3MenieH Ha oduuuanbHOM caiite @unuana B pasgene «CTyneHTy» Hoapaszaesne
«OneKkTpoHHass UHGOPMALMOHHO-00pa3oBaTeNbHasl Cpela») BKIOYaeT B ceds
nopT(OoJINO CTYACHTA, SJIEKTPOHHBIE BEIOMOCTHU, PEUTHHT CTY/IEHTOB U 00ECIICUNBAET:

- Qukcanuio xoga o0pa3oBaTENBLHOrO IMpoliecca, Pe3yJbTaTOB MPOMEKYTOUHON
aTTeCTallMu U pe3ysIbTaTOB OCBOEHUS 00Pa30BaTEIbHBIX MPOTpaMM 00yUarOLUTIMHUCH,

- (opMupoBaHHE 3JICKTPOHHOTO TOPTGOIUO OO0YYAIOMIETroCsi, B TOM YHCIE C
coxpaHeHue paboT 00yUaroIerocs, peleH3ui U OleHOK Ha 3TH padOoThI,

I) DJEKTPOHHbIE OUOTMOTEKH, BKJIIOYAIOIIME  DJEKTPOHHBIC  KaTaJloTH,
MOJIHOTEKCTOBBIE JIOKYMEHTHI M OO0ECIEeUYHBAIONINE JOCTYI K Y4eOHO-METOIUYECKUM
MaTepuasam, BBIITYCKHBIM KBAIM(UKAIIMOHHBIM paboTaM U T.J.:

YebOokcapckoro uucruryta (punnana) - <K MPBUCy

1) AJIEKTPOHHO-OMOMMoTeuHbie cuctembl (ObC), BKIIOYAIOMIME JJICKTPOHHBIM
KaTaJor W MOJHOTEKCTOBBIE TOKYMEHTHI:

- «JIAHb» -www.e.lanbook.com

- O6pazoBarenbHas mwiardopma FOpaiit -https://urait.ru

¢) miardopma nudposoro oopazosanus [Toaurexa -https://Ims.mospolytech.ru/

K) cucteMa «AnTturiaruat» -https://www.antiplagiat.ru/

3) cucrema daekTpoHHOro mokymeHtoobopora DIRECTUM  Standard —
o0ecreunBaeT JOKyMEHTOO0OpOT MexX Ty Duiinanom u Y HUBEPCUTETOM;

n) cucrema «1C VYnpasnenue BY3om Onexrponnsiii nexanat» (MockoBckuid
MOJIMTEXHUYECKUH YHHBEPCUTET) oOecreunBaeT (PUKcaIio Xojaa o0pa3oBaTebHOTO
npoliecca, pe3yibTaToOB MPOMEXKYTOUHOW aTTECTAlMM U PE3yJIbTaTOB OCBOCHUS
00pa30BaTeNbHBIX MPOTPAMM 00YUAIOLTUMHUCS;

k) cuctema «POLYTECH systems» o0OecnieunBaeT HH(POPMALMOHHOE,
JOKYMEHTaJIbHOE aBTOMAaTU3HUPOBAHHOE COMPOBOXKICHHE 00pa30BaTEIbHOIO MPOIIECCa;
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1) cucrema «AOUTypuEHT» oOecrieynBaer JOKYMEHTAJIbHOE
aBTOMATU3HPOBAHHOE COMPOBOKIECHUE PAOOTHI IPUEMHON KOMUCCHUHU.

10. IlepeyeHb OCHOBHOW M  [ONOJHHUTEJbHOW  Yy4eOHOH  JHUTepaTypbl,
He00X0AMMOii VIS OCBOCHUS AU CHUILIUHBI
OcHoBHas uTEparypa:

1. Tpodumona, T.U. PykoBoacTBO K pemieHHI0 3aaady 1o (U3HKE :
ydyebHoe mocobue miua By3oB/ T.U. Tpopumona. — 3-¢ w3m., ucop. U AOM. —
Mocksa : UznarensctBo IOpaiit, 2023. — 265 c. — (Boiciiee obpa3oBanHue). —

ISBN 978-5-9916-3429-8. — TekcT : anekTpoHHbIi // O6pa3oBaTenbHas miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/510507.

2. Mexanuka, MoJekyiaspHas (U3MKa M OCHOBBI TEPMOJUHAMUKH
ydueOHOe 1mocobue il BBITIOJIHEHUSI JJabopaTopHbIX padoT / B. A. AuapeeB [u ap.] ;
oz pea. B. B. Camapuna. - Yebokcapsl : UIIU () MI'OY, 2010.

3. Ontuka U KBaHTOBas (U3MKa : y4eOHOE MocoOue Jis BBIOJIHEHUS
nabopatopHbeix padot / B. A. AnapeeB [u ap.] ; mox pen. C. M. Kazakosa. -
Yeboxkcapsr : UITU () MT'OY, 2010.

4, Camapun, B. B. AtomHas u snepHas puszmka : ydeO. mocoOue s
BBITIOTHEHU JlabopaTopHbix pador / B. B. Camapun. - UeGokcapsl : UIIN ()
MI'OVY, 2012.

5. Anncuna W. H. COopuuk 3amay no ¢usuke [DIeKTpOHHBIA pecypc]:
yue0. nocobue / Anucuna ., Orepuyk A., [Tuckapesa T. - Openoypr : OI'Y, 2013
rof. - 114 ¢ . - Pexxum poctyna : http://www.knigafund.ru/books/183256/read#page2

JlomoJIHMTEIbHAS JIMTEpaTYpa

1.  Yepros, A. I'. 3agaunuk no ¢usuke : yuedHoe nocooue / A. I'. UepTtos, A.
A. BopoOneB. - 5-¢ u3n., nepepad. u jgom. - M. : Beicmi. mik., 1988.

2. Hetnad A. A. Kypc ¢usuku : yueOHOoe mocoOue st BTy30B / A. A.
Hetnad, b. M. SBopckuil. - 4-e uza., ucnp. - M. : Beicur. mik., 2002

3. Tpodumona, T. . COopHMK 3amad MO Kypcy (U3HKH C PELICHUAMH :
ydueOHoe mocodue st By30B / T. U. Tpodumona, 3. I'. [laBnosa. - 2-e uza., ucrp. - M. :
Bricmr. mk., 2001.

4, CapenbeB, . B. Kypc ob6mieit ¢usuku : yyebnoe mocoodbume. B 4-x T.
Mexanuka. MonekynsipHast ¢usuka / mox oomr. pea. M. B. CasenbeBa. - M. : KnoPyc,
2009.

Ilepronrka
Hayunsbrii nepuoanueckuii xxypHan «BectHuk FHOxHO-YpaabCKoro rocyJapcTBEHHOTO
YHHUBEPCUTETA. Cepus «KomMmnproTepHbIe TEXHOJIOTUH, yIIpaBJI€HUE,

paanosieKTpoHKKay: HaydHbli perieH3upyeMblid KypHai. https://vestnik.susu.ru/cter -
TeKCT: 2JIEKTPOHHBIN.

11. IpodeccuonanbHble 0a3bl JAHHBIX M HMHGOPMAIMOHHO-CIIPABOYHbBIE
CUCTEMBI
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https://vestnik.susu.ru/ctc

[IpodeccuonansHas 6a3a
JTaHHBIX U HH(POPMALMOHHO-
CIIPAaBOYHBIC CUCTCMbI

Nudopmarnus o mpaBe COOCTBEHHOCTH (PEKBU3UTHI IOTOBOPA)

YHUBepcUTETCKAs
nH(pOPMALMOHHAS CHCTEMa

TemaTudeckas 3eKTpoHHas OMOIMOTEKa U 0a3a JUIsl MPUKIIAIHBIX
WCCIICIOBAaHUI B 00JaCTH YKOHOMHUKH, YIPABJICHUS, COLUOJIOTHH,

POCCHA JIUHTBUCTUKH,  (Qmiocodun,  GUIOIOTUH,  MEXKITYHAPOIHBIX
https://uisrussia.msu.ru/ OTHOIIICHHH, TIpaBa. CBOOOHBIN JIOCTYII
Hayunas onekrponnas Oubnuoreka eLIBRARY.RU - »sr1o
KpYNHEHINH  pOCCHHCKME  MH(DOPMAIMOHHO-aHATUTHYECKUI

Hay4YHas JJICKTPOHHAS
o6ubmmoreka Elibrary
http://elibrary.ru/

noprai B 00JacTU HayKH, TEXHOJIOTHH, MEIULIMHBI U 00pa30BaHuUs,
coJiepkanuii pedeparsl U MOJHBIE TEKCTHI OoJiee 26 MITH HAYYHBIX
cTareil M myOJauKanuii, B TOM YHMCIE 3JIEKTPOHHBIE Bepcuu Oojee
5600 poccuiicKMX HAyYHO-TEXHMUYECKHX >KYpHAJIOB, U3 KOTOPBIX
6osiee 4800 KypHAJIOB B OTKPBITOM JTIOCTYII€ CBOOOJIHBIN JOCTYT

cautr HMHcruryra  HaydHOU
uHpOpMaIuu 1o
oOmiecTBeHHbIM Haykam PAH.
http://www.inion.ru

bubnmorpadpuueckne 6a3er  gmanHeix  MHWMOH PAH mo
COLIMAIbHBIM M TYMaHUTApHBIM HayKaM BeAyTcsa ¢ Hadana 1980-x
rogoB. OOmuit 00BEM MaccHBOB COCTaBsieT Ooiee 3 MIIH.
500 ThIc. 3ammceit (mannple Ha 1 sHBaps 2012 1.). Exeromnsrii
npupocT — okosio 100 Teic. 3anucei.

B 0a3bl naHHBIX BKIIIOYAIOTCS aHHOTUPOBAHHBIE OMUCAHUS KHUT U
cTaTel U3 )KypHaJIoB U cOOpHUKOB Ha 140 A3bIKax, HOCTYNHUBIIUX B
®dynnamentanbHyto 6ubnuoreky MTHMOH PAH.

Omnwucanusi crareid U KHAT B 0a3axX JaHHBIX CHAOXKEHBI MIH(PpPOM
XpaHEHUsT M CChUIKAMHM Ha TIOJHBbIE TEKCThl HCTOYHUKOB U3
HayuHoil 371eKTpOHHOM OMOJINOTEKH.

®denepanbHbI
«Poccuiickoe
oOpa3oBaHue» [DNEeKTPOHHBIN
pecypc] — http://www.edu.ru

nopran

®enepanbHblil mopran «Poccuiickoe o0pa3zoBaHue» — YHUKAIbHBIN
HMHTEpHET-pecypc B chepe 00pa3oBaHUs U HAYKH.

ExenneBHO myOnMKyeT camble aKTyalbHbIE HOBOCTH, aHOHCHI
coObITUH, WH(GOPMAIIMOHHBIE MaTepHabl ISl IMIHUPOKOTO Kpyra

YHUTaTeIeH. E)KeHeI[CJ'IbHO Ha nopraljie pa3sMeIaroTCA
OKCKJ/IFO3MBHBIC MaTCpHaJibl, HHTCPBBIO C BCAyIIUMU
CcricnuaJImCTaMu - ncaaroraMu, IICUXO0JIoTraMu, YUCHBIMU,

penopTaku U aHAIUTUYECKUE CTAThU.
YuraTenu Noiay4aroT JOCTYIl K HOpPMaTUBHO-TIPABOBOM 0a3e cepbl
o0Opa3oBaHMsl, OHM MOTYT IOJIb30BAaThCsl CaMbIMU Pa3IUYHBIMU
MOJIE3HBIMU CEPBUCAMHM — TaKUMH, KaK OHJIalfH-TECTHPOBAHUE,
OIPOCHI 0 aKTyaJIbHbIM T€MaM H T.J1.

12. IIporpaMmmHoe obGecnevyeHne (JIMIEH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe),
HCNO0JIb3yeMOE NMPHU OCYIIEeCTBJIEHNH 00pa30BaTeJILHOT0 Mpolecca

Aynuropust

[IporpammHuoe obecrieueHne

Nudopmarnus o mpase
COOCTBEHHOCTH (PEKBU3UTHI
JI0TOBOpa, HOMEp JINIICH3UH U
T.J.)

428000, Yebokcapsl, yi1.
K.Mapkeca, 1.60
1 sTax, momernienue Nel176
YueOHas ayauTopus A

Kaspersky Endpoint Security
Cranmaptabiit Educational Renewal
2 rona. Band S: 150-249

Howmep nuniensuu 2B1E-211224-
064549-2-19382 CyOnuieH3nOHHBIN
noroBop Ne821 832.223.3K/21 ot
24.12.2021 no 31.12.2023

MIPOBEACHUS YIEOHBIX
3aHSATHH BCEX BUJIOB,
MPeyCMOTPEHHBIX
nporpamMMmoii 6akanaspuata/

Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
norcoriamesuamu ot 29.04.14 n
01.09.16

60



https://uisrussia.msu.ru/
http://elibrary.ru/
http://www.inion.ru/
http://www.edu.ru/

CHCIAANTUTETA/
MarucTpaTypbl, OCHaIIEHHAs
000pyIOBaHUEM U
TEXHUYECKUMH CPEACTBAMU
00yd4eHus, COCTaB KOTOPBIX
orpezensercs B pabounx
nporpamMmax JUCIHILUTHH
(Momymeit)
JlabopaTopus ¢pusuku

(6eccpounast TUTICH3MS)

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic(Microsoft
Open License

HOMEp JuleH3un-42661846 ot
30.08.2007) ¢ noncornameHusiMu
o1 29.04.14 1 01.09.16

(GeccpouHast TUIIEH3USA)

Zoom

CBOOOJHO PacIpOCTpaHsIeMOe
HpOrpaMMHOE 00ecIIeueHHe
(Geccpounast UIIEH3USA)

Ne 1126 ITomemenue misa
CaMOCTOSITENTbHOU PabOTHI
oOydJaronuxcs

Kaspersky Endpoint Security
Cranpaptasiii Educational
Renewal 2 roga. Band S: 150-249

Howmep nunensuun 2B1E-211224-
064549-2-19382
CyOHMIICH3MOHHBIH JI0TOBOP
Ne821 832.223.3K/21 ot
24.12.2021 no 31.12.2023

Windows 7 OLPNLAcdmc

noroop NeJ103 ot 30.05.2012) ¢
norncoriamenusimu ot 29.04.14 u
01.09.16

(6eccpounast TULICH3U)

AdobeReader

CBOOOJTHO pacmpoCTpaHsIeMoe
pOrpaMMHOE 00ecCTIeueHHE
(6eccpounast TULICH3US)

lapanTt

Horosop Nel'-055/2022 ot
01.12.2021

Yandex Opayzep

CBOOOJTHO pacIpoCTpaHsIeMoe
pOrpaMMHOE 00ecCTIieueHHEe
(6eccpounast TULIEH3U )

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic(Microsoft
Open License

HOMEp JuleH3un-42661846 ot
30.08.2007) ¢ momncornameHusIMu
oT 29.04.14 1 01.09.16
(6eccpounast TULICH3US)

Zoom CBOOOIHO pacrpocTpaHsieMoe
porpaMMHOe o0ecredeHne
(GeccpouHast TUIIECH3MS)

AIMP OTEUYECTBEHHOE CBOOOIHO

pacnpocTpaHsieMoe IPOrpaMMHOE
oOecnieueHue (OeccpoyHast
JULEH3US)

Ne 1200 YueOnas
ayTUTOpUS st
MPOBEACHUS YUSOHBIX
3aHITHUHA BCEX BUJIOB,
MPEAYCMOTPEHHBIX
[IporpaMMon
OakanaBpuata/
CIIelMannuTeTa/
MarucTpaTyphl,
OCHAIIICHHAs
o0opyaoBaHUEM U
TEXHHYECKUMHU

Kaspersky Endpoint Security
Cranmaptaeiit Educational
Renewal 2 rona. Band S: 150-249

Howmep muniensuun 2B1E-211224-
064549-2-19382
CyOnuiieH3MOHHBIN T0TOBOP
Ne821 832.223.3K/21 ot
24.12.2021 mo 31.12.2023

Windows 7 OLPNLAcdmc noroop NeJ103 ot 30.05.2012) ¢
norncornameHusamMu ot 29.04.14 u
01.09.16
(6eccpounast TUIICH3U)

Zoom CBoOOaHO pacmpocTpaHsieMoe

IporpaMMHOe oOecrieueHue
(6eccpounast TUIICH3U )
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cpeacTBaMu 00y4eHus,
COCTaB KOTOPBIX
orpeensercs B pabouux
porpamMMmax JUCIUILIHH

Google Chrome

CB00OOHOE pacpocTpaHsIeMoe
MporpaMMHOE o0ecredeHne
(Geccpounast TUIIEH3USA)

(MoJtyeit)
KabuHeT MaTreMaTH4ecKux
JTUCIUILINH

AIMP

OTEUYECTBEHHOE CBOOOIHO
pacrpocTpaHsieMoe PorpaMMHOe
obecnieueHue (OeccpouHas
JULEH3Us)

13.MaTtepuajibHO-TEXHHYECKOE o0ecnedeHrue TUCIUIIIHHBI

Tumn n HOMCEDP IMOMCEIICHHUA

[Tepeuenp OCHOBHOTO 00OPYIOBAHUS M TEXHUUYECKUX
cpeacTB o0yueHust

VueOHast ayAUTOpUS VISl IPOBEICHUS
y4eOHBIX 3aHITHUH BCEX BUJIOB,
IpEAYCMOTPEHHBIX IPOTPaMMOi
OakayiaBpuara/ CrieraauTeTa/
MarucTpaTypbl, OCHAICHHAS
000pYZIOBAaHUEM M TEXHHUUCCKHUMHU
cpeacTBaMH 0Oy4eHHsI, COCTAB
KOTOPBIX OmnpeiersieTcs: B pabounx
mporpaMMax JUCIHILUINH (MOIyTIei)
JlaGopartopust pu3uKu
1176 (r. Yebokcapsl, yiI.
K.Mapkca. 60)

O6opynoBanue: KOMILIEKT MeOenu sl y4eOHOTO TpoIiecca;
JIOCKa ydeOHas

TexHu4eckue cpeacTBa OOYUCHHS: KOMIUICKT
712a00paTOPHOTO 00OPYAOBAHUS 110 TUCIUILIHHE

Ilomenienue st caMOCTOSTEIILHON
paboThI 0OYJAFOIIUXCS

Ne 1126 (428000, Yebokcapsl, yiI.
K.Mapkca, 1.60, 1 sTax,)

OO6opyaoBanue: KOMILIEKT MeOeIH i1 y4eOHOTo MpoIiecca;
TexHuueckue cpe/icTBa 00yYEHUS: KOMITBIOTEPHAS TEXHHKA
C BO3MOXKHOCTBIO MOJKITFOUYCHUS K ceTh «VIHTepHeT» H
obecrieueHreM J0CTyTa B AJIEKTPOHHYIO HH(POPMAIIHOHHO-
oOpa3oBaTenpHYI0 cpeny Punana

VYuebHas ayuTopus s
MIPOBE/ICHUS YICOHBIX 3aHATUI
BCEX BUJOB, PETYCMOTPEHHBIX
nporpaMMoii OakanaBpuara/
CIeLUAINTETa/ MAaTUCTPATYPHI,
OCHaIIeHHasi 000pyJOBaHUEM U
TEXHUYECKMMHU CPEACTBAMHU
o0y4eHus1, COCTaB KOTOPBIX
orpejensercs B pabouux
porpamMMax TUCIIHTLTHH
(Monyneit)

Kabuner maremaTnyeckux
JTUCUUIUINH

Ne 1206 (428000, Yebokcapsl, yiI.
K.Mapkca, 1.60, 1 3Tax)

Ob6opynoBaHKe: KOMIUIEKT MeOesn s y4eOHOro npoliecca;
JIOCKa yueOHast; CTeH/IbI

Texnuueckue cpesicTBa 00y4YEHUs: KOMIIbIOTEPHAsI TEXHHUKA,;
MyJIbTUMENITHOE 000py10BaHuE (MIPOEKTOP, SIKPaH)

14. MeToauyeckne yKazaHus Ui oOy4yawuierocs IO OCBOEHHUIO
AU CIUTLINHBI

Memoouueckue ykazanua 0,151 3aHAMUN TEKYUOHHO20 MUNA

B xome JEeKIMOHHBIX 3aHATUH  oOydaromiemycs HEoOXOIUMO  BECTH

KOHCIIGKTUPOBAaHWE Y4YeOHOro wmaTepuana, oOpamaTh BHHMAaHHE Ha KaTeTOpHUH,
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(OpMYTUPOBKH, PACKPBIBAIOIIME COJIEP)KAHME T€X WJIM WHBIX SBJIICHUW U TMPOIIECCOB,
Hay4HbI€ BBIBOJbI U MPAKTUUYECKUE PEKOMEHIAIUH.

HeoOxoaumo 3amaBaTh MNPENOAABAaTEN0 YTOYHSIOIIME BONPOCHI C  LEJBIO
YACHEHUSI  TEOPETHYECKUX  TMOJOXKEHHWH,  pa3pelieHuss  CIOPHBIX  CHUTYyaIlUil.
LlenecooOpa3Ho nopabaTbIBaTh CBOW KOHCIIEKT JIEKIUH, J1€J1asi B HEM COOTBETCTBYIOLIUE
3aIIMCM W3 OCHOBHOM M  JIONOJHUTEIBHOM  JIUTEPATypbl, PEKOMEHIOBAHHOU
MIPETnoIaBaTesieM U MIPEIyCMOTPEHHON yIeOHOM MpOrpaMMOi JUCITUTIIHHBI.

Memoouueckue yxkazanua 014 3AHAMUI CEMUHAPCKOZ0 (NPAKMUYECK020)
muna.

[IpakTUueckue 3aHSATHS TO3BOJIAIOT Pa3BUBaTh Y OOYYAIOMIETOCS TBOPYECKOE
TEOPETUUYECKOE  MBIIUICHUE, YMEHUE CaMOCTOSITEIBbHO  M3y4aThb  JIUTEPATypy,
aHAIM3UPOBATh MPAKTUKY; y4aT YE€TKO (OPMYyJIHPOBATH MbBICIb, BECTU JUCKYCCHIO, TO
€CTh HMEIOT HCKIIOYUTEIbHO Ba)XHOE 3HAYEHUE B PA3BUTUU CaMOCTOSATEIIBHOTO
MBIIICHUS.

[ToaroToBKa K MpakTUYECKOMY 3aHATHIO BKIIIOYAeT ABa 3Tana. Ha nepBoM sTane
oOy4Jarouuiicss TUIAHUPYET CBOKO CAMOCTOSITENbHYIO palOTy, KOTOpas BKJIIOYAET:
VSCHEHHWE 3aJaHusi Ha CaMOCTOSTENIbHYI0 paboTy; moAOOp OCHOBHOM U
JOTIOJTHUTENBHON JIUTEPATYPhl; COCTABIICHUE TUIaHA PAabOThI, B KOTOPOM OIPEAEIISIOTCS
OCHOBHBIE MTYHKTBI MPEACTOAIIECH MOArOTOBKU. COoCTaBIeHUE IJIaHA AUCIUILIUHUPYET U
MOBBIIIAET OPraHU30BAHHOCTD B padoTe.

BTopo#i sTan BKIIIOYAET HEMOCPEACTBEHHYIO MOJTOTOBKY K 3aHSTHIO, KOTOpAast
HAYMHACTCS ¢ U3yUYEHUS OCHOBHOMW U JIOMOJIHUTENBHOM JuTeparypbl. Ocoboe BHUMaHUE
IIpU 3TOM HEOOXOAMMO OOpaTUTh HA COJIEPKAHUE OCHOBHBIX MOJIOKEHHM U BBIBOJIOB,
oOBbsICHEHHE SBICHMM U (PAKTOB, YSICHEHHE TMPAKTUYECKOTO  TPHIOKCHUS
paccMaTpUBaEMbIX TEOPETUUYECKUX BOMPOCOB. Jlanee cieayeT MOArOTOBUTh TE€3UCHI JJIs
BBICTYIUICHUN 1O BCEM y4e€OHBIM BOIPOCAaM, BHIHOCUMBIM Ha TMPAKTUYECKOE 3aHSTHE
WU 1O TeMe, BBIHECEHHOW Ha JUCKYCCHIO (KPYTJIbIH CTOJ), MPOJAyMaTh MPUMEPHI C
LEJIbI0 00eCTIeYeHHsI TECHOM CBSA3M U3y4aeMOW TEMBI C pEabHOM JKU3HBIO.

l'oToBsick K AOKJIaay WM BBICTYIJICHUIO B paMKax HWHTEPAKTUBHOU (OpMBbI
(muckyccusi, KpyTJiblil CTOM), IPU HEOOXOAUMOCTHU CIIETyET 0OpaTUTHCS 32 MTOMOILBIO K
MPENo/IaBaTelo.

Memoouueckue ykazanusa K camocmoameibHoil pabome.

CamocrosiTenbHass padboTra 0O0yyaromerocs: SBISETCS OCHOBHBIM CPEICTBOM
OBJIAJICHUS Y4YEOHBIM MaTEpUAIOM BO BPEMs, CBOOOJIHOE OT 00S3aTENbHBIX YYEOHBIX
sansaTuil. CamocrosiTenbHasi paboTra oOOydYaromierocs Haja YCBOCHHEM y4eOHOTO
Marepuaia IO Y4eOHOW JUCITUIUIMHE MOXET BBINOIHATBCA B OHOIHMOTEKE
YHUBEPCUTETA, YUCOHBIX KaOMHETaX, KOMITBIOTEPHBIX KJIaccaX, a TakKe B JOMAITHHX
ycnoBusix. CojaepskaHue W KOJMYECTBO CaMOCTOSTENbHON paboThl 00ydYaromierocs
ompenensieTcss y4eOHOM MporpaMMOi JUCIMIUIMHBI, METOJUYECKUMU MaTepualaMH,
MPaKTUYECKUMHU 3aJJaHUSIMU U YKa3aHUSIMU TIPENo1aBaTers.

Camocmoamenvuasn padboma é ayounmopHoe pems MoHcen 6KI04anb:

1) KOHCIEKTHpPOBaHHE (COCTABICHHE TE3UCOB) JICKIIHIA;

2) BBINOJIHEHUE KOHTPOJIBHBIX PaldoT;

3) pericHue 3a1a4;

4) paboTy cO CIpPaBOYHON U METOAMYECKOM JINTEPATyPOK;
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5) paboTy ¢ HOpMaTHUBHBIMH ITPABOBBIMH aKTaMH;

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

7) 3amuTy BBIIOJHEHHBIX PadoT;

8) ywactTme B oOmepaTHBHOM (TEKYIIEM) OIPOCE IO OTACIbHBIM TeMaM
M3y4aeMOU TUCIUILIVHBI,

9) yuactme B COOECEOBAHUAX, JEIOBBIX (POJIEBBIX) WIpPax, JIUCKYCCHSX,
KPYTJBIX CTOJIaX, KOH(EepEHITHIX;

10) yuactue B TECTUPOBAHHH U JIP.

Camocmoamenvnasn padboma 60 6HeayOUNOPHOE 8PEMA MOHCEN COCHOAMD U3:

1) TmoOBTOpEHUS JICKIIMOHHOTO MaTepHaa;

2) TOJATOTOBKH K MPAKTHUCCKUM 3aHSATHSIM;

3) wu3yYeHHUs y4eOHOW U HAyUHOU JIUTEPATYPHI;

4) wW3ydeHHWs HOPMATHBHBIX MPABOBBIX aKTOB (B T.4. B AJIEKTPOHHBIX 0Oa3ax
JAHHBIX);

5) pemrenus 3a/1a4, ¥ MHBIX MPAKTUYCCKHUX 3aIaHUM

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

7) TOITrOTOBKH K MPAKTHYECKHUM 3aHATHUSIM YCTHBIX JOKJIAJIOB (COOOIICHHU);

8) moaroroBku pedepaToB, ICCE U MHBIX WHIWBUAYAIBHBIX MTHCHBMEHHBIX padoT
10 33J]aHUIO0 MIPENO0/IaBaTelIs;

9) BBINIOJIHEHUS KypCOBBIX PadOT, MPETYCMOTPEHHBIX YYCOHBIM ILIAHOM;

10) BBIMOJIHEHUS BBITYCKHBIX KBaIH(PHUKAIIMOHHBIX PaOOT H JIp.

11) BeiienieHUsT HaMOoJIee CIOXKHBIX M MPOOJIEMHBIX BOIPOCOB MO H3yd4aeMOM
TEME, IIOJY4YEHUE Pa3bICHECHHMM M pPEKOMEHJAMI 10 JaHHBIM BOIIpOCaM C
IIPENOIaBATENSIMA Ha KOHCYJIbTALUSX.

12) mpoBeicHUs] CAMOKOHTPOJISI yTEM OTBETOB HA BOMPOCHI TEKYIIEr0 KOHTPOJIS
3HAaHUU, pelIeHUs] NPEICTABICHHBIX B y4eOHO-METOAMYECKHUX MaTepuanax Kadeapbl
3a/a4y, TECTOB, HamucaHusi peeparoB M 3CCe MO OTIAEIbHBIM BOIMPOCAM H3y4aeMOU
TEMBI.

Texkyuii KOHTPOJIb OCYIIECTBISIETCS B (OpPME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIa/I0B, TBOPUECKUX 3aJaHUM.

B ciyyae npomycKoB 3aHSITHI, HANUYKS UHAUBUAYAJIBHOTO rpaduka oOydeHus u
JUTSL 3aKPEIUVICHUS] TIPAKTUYECKUX HABBIKOB CTYJIEHTaM MOT'YT OBITh BbIJAHbI THUIIOBBIE
WHIUBUyaJIbHbIE 3aJlaHus, KOTOpbIE JIOJKHBI OBITh CHAHBl B YCTAHOBJICHHBIN
IIPENOIaBATENIEM CPOK.

15. OcoOeHHOCTH peaJM3auMy JMCHMIVIMHBI /sl HHBAJIWAOB H JMI €
OrPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

OOyuenue no ngucuuruinie @U3MKka WHBAJIUAOB W JHUI[ C OrpaHUYEHHBIMU
BO3MOKHOCTSIMU 3710poBbsl (nanee OB3) ocyiecTBisieTcsl NMpernoaaBaTeeM ¢ y4eTOM
0COOCHHOCTEM NCUXO(QU3NYECKOTO pPa3BUTHSA, HHIUBUIYaJbHBIX BO3MOXKHOCTEH U
COCTOSIHUSI 3J0POBBSI TAKMX 00YyYarOLIUXCS.

JInst CTyZIEHTOB C HapylIEHUSIMH OMOpPHO-ABUraTenbHOM (GyHkuuu u ¢ OB3 mo
CIIyXy MNpeIyCMaTpUBAETCS COMPOBOXKICHUE JIEKIUA U TPAKTUYECKUX 3aHATHI
MYJIbTUMEAUNHBIMUA CPEACTBAMU, PA3AATOYHBIM MATEPUATIOM.
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Hns  crygertoB ¢ OB3 mo 3peHUI0 MOpeaycMaTpUBAeTCs MNPUMEHEHHE
TEXHUYECKUX CPEACTB YCWIEHHS OCTaTOYHOIO 3pEHHUs, a TaKKe IMpeIyCMOTpEeHa
BO3MOKHOCTb pa3pabOTKU ayIMOMATEPUATIOB.

[To mucrumnmHe «®usnka» 0O0ydYeHHWE WHBAIHMIOB W JIUI] C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBbSI MOXKET OCYLIECTBJISITBCA KakK B ayJIWTOPUHM, TaK U C
HCIIOJIb30BAaHUEM AIEKTPOHHON nH(POPMALIMOHHO-00pa30BaTEIbHOM Cpenbl,
00pa30oBaTeIbHOTO NOpTaia U 3JEKTPOHHON MOYTHI.
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JIUCT JOIOJIHEHUU 1 USMEHEHUN

paboueit mporpaMmbl JUCIUTIIMHBI

Pabouass mporpamMma IHUCHUIUIMHBI PacCMOTPEHA, OOCYXAeHa W oxo0peHa s
ucrnoiaeHns B 2023-2024 ydeOHOM roay Ha 3acemaHuu Kadeapsl, MpoTokoa Ne 6
oT «04» mapTta 2023r.

Bnecennl JOIIOJIHCHUA M HU3MCHCHHA B YaAaCTH AKTyaJIW3allMKk JIMIICH3MOHHOI'O
IporpaMMHOIO O6€CH€‘—ICHI/IC, HCIIOJBb3YEMOC Ipu OCYIICCTBJICHHUHN
06D330B3T€HBHOFO npoliecca Mo JaHHOM AUCHMILIMHBEI, a TaK K€ COBPEMEHHBIX
HDOd)CCCI/IOHaJII)HBIX 0a3 JaHHBIX H I/IHd)ODMaIII/IOHHI)IX CITPABOYHBIX CHCTCMaAX,
aKTvaJIn3ainnuun 3JI€KTDOHHO-6I/I6JII/IOTC‘IHBIX CHUCTCM.

Pabouas mporpamMma IUCHMIUIMHBI PacCMOTpeHa, OOCyXjJeHa M ojoO0peHa s
ucnoaHeHus B 2024-2025 ydebHOM roay Ha 3acenanuu kadeapbl, IpoTokoa No 8
ot «16» mapra 2024r.

BHeceHbl OMoONHEHWST M W3MEHEHMS B 4YacTU AKTyaJau3alliM JIMIICH3HMOHHOTO
IIPOrPaMMHOI'O obecreyeHue, HCIOJIB3YEMOE pHu OCVIIIECTBJIEHUH
00pa3oBaTEIBLHOIO Ipoliecca MO JAHHOM AMCIMINIMHEI, a TaK K€ COBPEMEHHBIX
npodeCCHOHANBHBIX 0a3 JIAHHBIX M HMH(MOPMAIIMOHHBLIX CIPABOYHBIX CHUCTEMAX,
AKTYaJIN3aI[M1 YJIEKTPOHHO-OMOJIMOTEYHBIX CUCTEM.

PaGouass mporpamma AMCHMIIMHBI PAacCMOTpeHa, OOCYXKIeHa M 0J00peHa Jyis
ucrnojHeHus B 2025-2026 ydebHOM roay Ha 3acenaHuu Kadeapsl, mpoTokoa Ne 9
oT «17» mas 2025r.

BHeceHbl J0MOTHEHHS W W3MEHEHHMS B YAaCTH aKTyaJM3alldd  JIUIICH3WOHHOI'O
IPOrPaMMHOTO obecrieueHue, HCITOJIB3YEMOE pu OCYIIECTBJICHUH
00pa30BaTeIbHOr0 Ipoliecca MO JAHHOM JMCIHUILUIMHBI, a TaK K€ COBPEMEHHBIX
npodecCUOHANBHBLIX 0a3 JIaHHBIX M HMHGOPMAIIMOHHBIX CHPABOYHBIX CHCTEMaX,
AKTyaJIu3alii [epedyHsl OCHOBHON M JOHOJHHUTEILHON Y4YE€OHOH JIMTEPATYPHL,
HEOOXOIMMOM AJI1 OCBOEHUS JUCHUNINHBI
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