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Pabouast nporpamMma JUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUHU C:

- @enepanbHBI TOCYAAPCTBEHHBIA 0O0pa30BaTEIbHBIA CTaHAAPT BBICIIETO
oOpa3oBaHus - OakajaBpuaT IO HarpasieHuto moarotToBku 27.03.04 — Ympasnenue B
TEXHUYECKUX CHCTeMaX, YTBEP)KICHHBIH MpHKa3oM MWUHHCTEpCTBA O0pa3oBaHUSA U
Hayku Poccuiickoit @eneparu Ne 1171 ot 20 oktsa6pst 2015 rona, «O06 yTBepKIeHUN
denepadbHOrO  TOCYAapCTBEHHOTO  O0pa30BaTEIbHOrO  CTaHAApTa  BBICIIETO
oOpa3oBanusi Mo HampaBieHnt0 moaroToBku 27.03.04 — YmpaBineHrne B TEXHUYECKHUX
cucteMax (ypoBeHb OakajlaBpuaTa)», 3aperucTpupoBaHHbi B Muniocte 11 Hos10ps
2015 ropa, per. Homep 39683 (nanee — DI'OC BO).

- y4eOHBIM TIUTaHOM (OYHOM, 3a04HOM ¢opM OOyUeHMs) IO HaIPaBICHHUIO
noarotoBku 27.03.04 «YnpasieHne B TEXHUUECKUX CUCTEMAX.

Pabouast mporpaMM IHUCHUIUIMHBI BKIIIOYAET B CEOsl OLICHOYHBIE MaTepHUallbl JJis
MIPOBEICHUS TEKYIIETO KOHTPOJS YCHEBAEMOCTH M MPOMEXKYTOYHOM aTTeCTAallUU IO
mucruiuinae (1.8 DOoHJ OIEHOYHBIX CPEIACTB IS MPOBEACHUS TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH, TIPOMEXKYTOYHOM aTTECTAIUN IO HTOTaM OCBOCHHUSI TUCITUTIITAHBI )

Astop Tpounkuii I1.A., cTapuiuii mpenojaaBaTesb, Kadbeapsl MHbOOpMAITMOHHBIX
TEXHOJIOTHH, DJICKTPODHEPIETUKH U CUCTEM VIPABJICHUA

(vkazamv OHO, yuenyro cmenens, yueHoe 36anue uiu Q0IAICHOCHb)

[Iporpamma onoOpeHa Ha 3acefgaHuu Kageapbl MHPOPMALMOHHBIX TEXHOJIOTHUH,
AIIEKTPOIHEPTETUKH U cHCcTeM yrpaBieHus (mpotokosn Ne 10 ot 16.05.2020 1.).



1. Ilepeyenp MJIaHUPYeMbIX Pe3yJbTATOB O0y4YeHHsI 10 JUCHHUILIMHE,
COOTHECEHHBIX ¢ IUIAHUPYEMBbIMH pe3yJbTATAMU OCBOEHHSI 00pa30BaTeIbLHOM
nporpammbl (Llesiu ocBoOeHUs1 AU CHMILIIMHBI)

1.1. HenssMu OCBOEHUS AUCHUIUIMHBI «JEKTPOTEXHUKA U SJIEKTPOHHUKA» SIBISIOTCS:

— O3HaKOMJIEHHE C (PU3MUECKON TeopHel MeXaHHMYeCKUX SIBICHUN M TPOIIECCOB,
3aKOHOMEPHOCTSIMH Kak 0000111eHusT HaOIIOACHHM, OTIbITa M SKCIIEPUMEHTA;

— NpUOOpETeHNEe HABBIKOB MPUMEHSATH 3aKOHbBI KJIACCUYECKOW MEXaHUKH MalbIX
CKOpocTeld OOBEKTOB U Tell K COBPEMEHHBIM CpEJICTBAM PETUCTpAIlMU MapamMeTpoB
(npeobpazoBaTensiM (U3UUECKUX BETUYHMH, JATYMKAM ABUAKEHUS U (PU3MUECKUX CHIIOBBIX
noJiel) ¥ OLIEHUBATh MPEJIEIIbl U3MEPSIEMBIX TAPAMETPOB, OTPEIIHOCTH;

— O03HAKOMJICHUE C OCHOBAMH MOJIEKYJISPHO-KMHETUUYECKON TEOpHUEH IBMKEHUS
KUJKOCTEH W Tra3a, OCHOBHBIMH MOJEISIMU MOJICKYJSIPHOW (DU3UKU, CTATUCTHYECKUMU
3aKOHOMEPHOCTSIMU CHCTEM K3 OOJIBIIOTO YMCIA YAaCTUL, MOJEISIMU U 3aKOHOMEPHOCTSIMHU
UJEANbHOTO W PEaJbHOTO Ta30B, KIACCUYECKHM pacHpelieIEeHUEM MOJIEKYJ, OCHOBaMU
KJIAQCCHUYECKOM TEOPUU TEIJIOEMKOCTA M KBAHTOBOM TEOPHUEH, SIBICHUSIMHU IEPEHOCA,
HayajaMyd TEPMOAMHAMUKU U UX (PYHIAMEHTAIbHOCTHIO, CBOMCTBAMM >KUJIKOCTH, TBEPABIX
TEN U (pa30BBIMU NIEPEXOAAMU;

— YMEHUE OIIEHMBAaTh OCHOBHBIE MapaMETPbl TEPMOJAMHAMUYECKUX CHCTEM B
Pa3IMYHBIX COCTOSIHUAX — ra3000pa3HOM, KUIKOM, TBEPIOM;

— O03HAKOMJIEHUE C DJJIEKTPOMArHUTHBIM BHUIOM B3aUMOJCHCTBHS B MPHUPOJE,
ANEKTPUYECKUM 3apsIOM U €ro CBOMCTBAMH, OCHOBHBIMH CBOMCTBAMM 3apsJIOB, 3aKOHAMH
ANEKTPOCTATUKU U OCHOBHBIMU TE€OpPEMaMH, IOHATHEM IMOTEHIHANIA 3apsA/a, CUCTEMBI
3apsiIOB, OCHOBHBIMU YPaBHEHUSIMH, TOBEJICHUEM 3apsiIOB B TPOBOJAHUKAX U JUAIEKTPUKAX,
MOHATHEM JJIEKTPUYECKUH TOK M MEXaHHW3MaMH DJIEKTPONPOBOJHOCTH, MOHATHEM
MarHuTHOTO TIOJII W €ro CBOWMCTBaMH, KiacCHU(UKAIMEHd BEHIECTB IO WX MAarHUTHOU
BOCIIPUUMYMBOCTH, TOJISI ABUKYIIUXCS 3apsiIOB, SBJICHUEM DJICKTPOMArHUTHON MUHIYKIIUU U
AJIEKTPOMATHUTHOTO TIOJsl, BOJIH B CBOOOJHOM MPOCTPAHCTBE, JHEPTUEH, ITaBICHUEM,
MMITYJIbCOM 3JIEKTPOMArHUTHOTO MOJIf;

— MpUOOPETECHUE HABBIKOB MPUMEHSITh 3aKOHBI CTATUYECKUX TMOJEH W
ANIEKTPOMATHUTHBIX TOJIEW W BOJIH, OLIEHUBATh OCHOBHbBIEC MTAPAMETPBI MPU B3aUMOJICUCTBUU
BEILECTB C PA3TUYHBIMU MOJISIMU;

— BbIPa0OTKA MPAKTUUYECKUX HABBIKOB pelIeHUs (PU3MYEecKUX 3agad B OOJacTH
(bU3NMYEeCKON M TEXHUYECKOW ONTUKU M SAEpHOW (PU3WMKH, B Pa3BUTHH Yy OOYYaIOIIUXCS
MOHUMAaHUS PoJik (PyHIaMEHTATBHBIX 3aKOHOB (PM3UKHU KaK OCHOBBI JUIsl OTIMCAHMS M aHAIIU3a
MIPUPOIBI PA3HOOOPA3HBIX SIBJICHUM OKPYXKAIOMIEro MUPa, B GOPMHUPOBAHUN Y 00YUAIOITUXCS
byHIaMEHTATBHBIX  (U3UYECKUX TIPEACTABICHUA I BBIPAOOTKH CIIOCOOHOCTEH K
CaMOCTOSITENIbHBIM METOJaM Hay4YHOTO UCCIICIOBAHUS U MBIILJICHUS, B TTIOJTYUYEHHH BBICILIETO
MpoEeCCHOHATEHO ~ MPOGUIUPOBAHHOTO  0Opa30BaHUs, IO3BOJIAIONICTO  BBITYCKHHUKY
ycnemrHo pabortath B u30paHHOU cepe nesrenbHocTH B PO u 3a pybexxkoMm, obiangaTh
YHUBEPCAIbHBIMH, OOHIENPO(YECCHOHATBHBIMU U MPOPECCUOHAIBHBIMUA KOMIETEHIUSAMU,
CIIOCOOCTBYIOIIMMHU €T0 COIMAIbHOW MOOMIBHOCTH, BOCTPEOOBAHHOCTH Ha PBIHKE TpyJa W
YCHEUTHOW NMPOPEeCCUOHAIBHON Kapbepe;

— ucrnoyib3oBanue OBM 11 KOMIOBIOTEPHOTO MOJENMPOBAHUA (U3HUUECKUX
SIBJICHUW U TIPOLIECCOB.



1.2. Komnerenuuu oOydaromerocs, ¢GopMuUpyeMble B pe3yibTaTe OCBOCHUS

JUCHUIIINHBI
HaumenoBanue Koa n Kox 1 HamMeHOBaHHUe Ilepeuennb
KaTeropuu HaUMEHOBaHHE HHINKATOpAa IVIAHUPYEMBIX
(rpynmnbi) KOMIIeTeHI U AOCTHKEHUS pe3yJbTaToB 00y4eHHs
KOMIIeTCHIM KOMIIETCHIIMH
OIIK-3. Crocoben OIIK-3.1. 3naer ocHOBHBIE | 3HATH: METOJBI aHATIN3a
pelaTh 3aJaud aHaJIu3a | METOJbI PELICHUs 3a1a4 Henen NoCTOSHHOTO U
U pacueTa IEKTPUIECKUX LEeTICH. MEPEMEHHOTO TOKOB BO
XapaKTEpUCTUK OIIK-3.2. Ucnonb3yeT BPEMEHHOH U YaCTOTHOM
ANEKTPUIECKUX LeTen OCHOBHBIE METO/IbI aHANM3a | 00MacTIX; PU3NUECKHUE
XapaKTepUCTUK OCHOBBI 3JICKTPOHUKH,
3JIEKTPUUYECKUX IeTeH. MPUHIIMIIBI 1EUCTBUS
OIIK-3.3. OcymiecTBisieT MOJTyTIPOBOJHUKOBBIX U
aHaJIN3 U pacyeT 3JIEKTPOHHBIX PHOOPOB;
XapaKTepUCTUK OCHOBHBIE 3aKOHBI,
AIIEKTPUYECKUX ETIeH. oTpeieNieH s U TIOHSTUS
TEOPHH DIIEKTPUIECKUX
uenei CtaHnapThl,
METOANYECKHE U
HOPMAaTHUBHBIC MaTEpHAITH,
COIIPOBOKAAIOLINE
MIPOEKTUPOBAHHUE
MPOU3BOJICTBA
aBTOMaTH3aLUH U
yIpaBJICHUS;
CoBpeMEHHYIO
3JIEMEHTHYIO 0a3y
Hcnons3zoBanue aHAJIOTOBOW 1 IIU(POBOIA
podecCHOHANTBHBIX 3JIEKTPOHHKH.
HaBBIKOB Ha OCHOBE YMeTh: IpUMEHSTh
COBPEMEHHBIX AHAJTUTHYECKHE U
TEXHOJIOTH YHUCIICHHBIE METOBI JUISI

pacuera 3JEKTPUUECKUX 1
MarHuTHBIX LIETeH;
PacCUUTHIBATH TapaMeTPhI
MOJIYTTPOBOTHUKOBBIX U
3JIEKTPOHHBIX IPHOOPOB
0 UX BOJIbTAMIIEPHBIX
XapaKTEePUCTUKAM, CTABUTh
Y pemiaTh
CXEMOTEXHUYECKHUE
3a/1a4yu, CBSI3AHHBIE C
BBIOOPOM 3JIEMEHTOB.
BeInonHTh pacyeTsl
napameTpoB
3IEKTPOTEXHUUYECKUX
YCTaHOBOK,
YCTaHOBUBLIUXCS U
MEPEXOAHBIX ITPOLIECCOB B
JINHEWHBIX U HETMHEWHBIX
LIETISIX, DIEKTPUUECKOTO
TI0JISI IOCTOSIHHOT'O TOKA,
MarHUTHOTO TTOJIS
MOCTOSIHHOTO TOKa,




3IIEKTPOMArHUTHOTO TIOJIS
MakcumanbHO
WCTIONIBb30BaTh
TEXHUYECKHUE
BO3MOXKHOCTH
AJIEKTPOHHBIX YCTPONUCTB B
pELICHUN TPaKTHYECKIX
3aj1a4

Br16upats s dexTnBHOE
obopyaoBaHue,
paccUYUTHIBATH MapPaMETPhI
MOJTYTIPOBOTHIKOBBIX
MIPUOOPOB TIO UX
XapaKTepUCTUKaM
OIICHUBATH
CTaTHCTUYECKHE U
JTUHAMUYECKHUE
XapaKTePUCTUKU
obopymoBaHus.

Baagers: HaBeikamu
COCTaBJICHUS YpaBHEHUN
AEKTPUIECKOTO
paBHOBECHS CIOKHBIX
3JIEKTPUUECKUX LENen
HaBbixkamu 06paboTku
JKCIIEPUMEHTAIBHBIX
JAHHBIX W OLIEHKU
TOYHOCTH
(HEOTIPEIEIIEHHOCTH )
W3MEPEHUMN, UCTIBITAHUIN U
JIOCTOBEPHOCTH KOHTPOJIS;
Habikamu uzmepenuii ¢
MTOMOIIIBIO KOHTPOJIBHO-
U3MEPUTETHHBIX
nprOOPOB, HABBIKAMHU
paboThI HAa KOMITEIOTEPHOU
TEXHUKE C TpapuuecKuMu
MaKeTaMu JUTsl TOJyYeHUS
KOHCTPYKTOPCKUX,
TEXHOJIOTHYECKUX U
JPYTUX JIOKYMEHTOB.

Hay4HO-
UCCIIeI0BATENbCKas
JEeSITEIbHOCTD!

[IK-2. Criocoben
MTPOBO/IUTH
BbBIYUCIIUTCIIBHBIC
OKCIIEPUMEHTEI C
HCIOJIb30BaHUEM
CTaHJIAPTHBIX
IIPOTrPpaMMHBIX CPEICTB
C LEJbIO OMy4YEHUS
MaTEeMaTHYECKUX
MOJIENIEN TTPOLIECCOB U
00BEKTOB
ABTOMAaTHU3aIlUU U
YIpaBIECHUS

I1K-2.1. 3HaeT OCHOBHBIC
METO/IbI TPOBEICHHUSI
BBIYUCITUTEIbHBIX
9KCIIEPUMEHTOB C
UCTIOJIb30BaHHEM
CTaH/IapPTHBIX
MPOrPaMMHBIX.

[1K-2.2. Ucnonms3yeT
CTaH/IapTHEIC
MPOTPaMMHBIE CPEJICTBA C
HEJBIO TIOTYYEHHSI
MaTEeMaTHYECKUX MOJIeNeH
MIPOIIECCOB M OOBEKTOB
aBTOMaTH3aluN U
YIpaBICHMUS.

I1K-2.3. OcymecTtBisier

3HaTbh: OCHOBHBIC
MOJI0KEHUSL TEOPUHU
YIIPABIICHUS, TPUHLIHUIIBI
Y METOJIbI TIOCTPOECHUS U
npeoOpa3oBaHUs
MOJIEJIEH CUCTEM
YIIPABIICHUS, METObI
pacyera U ONTUMU3AIUU
HENPEPBIBHBIX U
JIUCKPETHBIX JINHEHHBIX
U HEeJIMHEMHBIX CUCTEM
npu
JIETEPMUHUPOBAHHBIX U
CITy4ailHBIX
BO3JICHCTBUSX;




BEIYUCIIUTEIHHBIC
9KCIIEPUMEHTHI C
HCIIOJIb30BAaHUEM
CTaHJApTHBIX
MPOTPaMMHBIX CPECTB.

OCHOBHBI€ MPUHIHUIIBI U
METO/IbI TIOCTPOCHHUS
(popmanmzanmm) u

U CCJICTOBAHMUS
MaTEMaTHYECKHUX
MOJIEJIEH CUCTEM
yIpaBJIeHUs, UX POPMBI
Mpe/ICTaBICHUS U
peoOpa3oBaHUS TS
1eJiel yIpaBJICHUS;
YMerb: IPUMEHSITh
MPUHIIMITBI K METO/IbI
MOCTPOEHUS MOJIEIIEH,
METO/Ibl aHAJIH3a,
CUHTE3a U ONTUMHU3ALUU
[P CO3JIaHUU U
UCCJIEIOBAaHUU CPE/ICTB U
CUCTEM YIIPABIICHUS;
UCIIOJIb30BaTh
MIPUHIUIIBI K METO/IBI
MaTEeMaTHYECKOTO
MOJIEJIMPOBaHUS IpU
paszpaboTke u
UCCIJIEJOBAaHUU CUCTEM
YIpaBIICHUS;

Baaaers: NpUHIUIIAMEA U
MeTOJIaMHU
MOJIETTUPOBaHUS,
aHaJln3a, CUHTE3a U
ONTUMM3ALMU CUCTEM U
CPEJICTB aBTOMATU3ALIUH,
KOHTPOJISI U yIPaBJICHHUS;
HaBBIKaMU pabOTHI C
COBPEMEHHBIMU
anmnapaTHBIMU U
IPOrpaMMHBIMH
CpelCTBaMu
UCCIJIEIOBaHMS U
IIPOEKTUPOBAHUS CUCTEM
YIpaBJIEHUSI.

2. Mecro mucuuniannbl B cTpykrype OIOII

Huciunmuaa b1.1Bb15. «DnekTpoTexHUKa M 3JIEKTPOHUKA» PEANU3yeTCs B
paMkax oOs3aTenbHOM yacTu biioka 1 «ba3oBas yacTey nporpammel 6akajaBpuara.
JucuunnuHa npenojaeTrcss o0ydaromuMmcs no ouHor popme oOydenus — B 4 -m

ceMecTpe, 1o 3a04HOM hopMe — 5-M cemecTpe.

JInst ocBOEHUS JJaHHOW JUCHUIUIMHBI KaK MOCIEAYIOEeH He0OX0IMMO U3YUEHUE
cnenyromux auctuiinH OOIl: Marematuka, Uudopmatuka, [IporpammupoBanne u

OCHOBBI aJITOPUTMH3AIINH.




dopmoii MPOMEKYTOUHOU aTTECTAIIMU 3HAHUN 00ydyaeMbIX MO OYHOW U 3a0YHOU
dbopmax oOydeHUs ABISIETCA dK3aMeH B 4 B 5 ceMecTpax COOTBETCTBEHHO.

O0BbeM TUCHHUILIHHBI

OOmas TpyJaO0eMKOCTh JUCIUIUIMHBI cocTaBiseT 4 3adeTHbIX enunamn (144
AKaJIEMAYECKUX YaCOB), B TOM YHUCIIE
ouyHasi popma o0yueHus:

CemecTtp 4
JIEKIIUHA 18
J1a00paTOPHBIE 3aHIATHS 18
CEMHUHAPBI U TPAKTUICCKHIE 3aHITHS 18
KOHTPOJIb: KOHTAaKTHas paboTa -
KOHTPOJIb: CAMOCTOsITEIbHAs paboTa 36
pacueTHO-rpaduyecKkue padoThl, KypcoBble paboThI (TPOSKTH): KOHTAKTHas padoTa -
pacyeTHoO-rpaduieckre paboThl, KypCOBbIE pabOThI (ITPOCKTHI): CAMOCTOSITENbHAs paboTa +
KOHCYJIbTaITu! -
Konmaxmmnas paboma 54
CamocmosmenvHas paboma 94

Bun nmpomexxyTounoit arrectauu (popmMa KOHTPOJIS): HIK3aMEH.

3a04Has popma 00y4eHuUs:

Cemectp 5
JIEKLIUA 6
1a00paTOPHBIC 3aHATHS 8
CEeMHHAPbI M TPAKTUYECCKHUE 3aHATH 6
KOHTPOJIb: KOHTaKTHas pabora -
KOHTPOJIb: CAMOCTOSITEIbHAS padoTa 9
pacueTHO-rpaduuyeckre paboThl, KypcoBble paboThl (IPOEKTH): KOHTaKTHas padora -
pacyeTHo-rpaduueckre paboThl, KypCOBbIE paOOThI (ITPOEKTHI): CAMOCTOSITENIbHAs paboTa +
KOHCYJIbTAIIUH -
Koumaxmnas paboma 20
Camocmosmenvuas paboma 115

Bun nmpomexxyTounoit arrectauu (popmMa KOHTPOJIS): HK3aMEH.

4. Cogepxanue TUCHUIUINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jaesiam)
Ounas popma o0OyueHus:

KonmuecTBo yacoB
KOHTaKTHas pabora
P Kon
CEMHUHAP
WHIUKATOpa
Tema (pazmen) nmaboparo bl U CaMOCTOSATEINb o
JIEKIT JIOCTHKEHU
pHBIE mpakTU4e | Hasg paboTa
uu KOMITCTCHITH
3aHATHUS CKHE
3aHATHUS
1. KunemaTtuka JlunaMuka. 3aKOHBI 2 2 2 6 OIlK-3.1,
coxpaHeHHus. MexaHuKa TBEpJ0ro OIlK-3.2.,
Tena. TsaroreHue. OIlK-3.3.,
HeunepuuanbHbie CUCTEMBI. IK-2.1.,
I1K-2.2.,




[1K-2.3.

2. DIeMeHThbl MEXaHUKHU OIIK-3.1,
)kunkocreit. OCHOBEI OIIK-3.2.,
PENATUBUCTCKON MEXAHUKH. OIIK-3.3.,
[K-2.1.,
[K-2.2.,
I1K-2.3.
3. MonekynsipHO-KUHETHYECKast OIlK-3.1,
teopusi. OCHOBBI TEPMOTMHAMHUKH. OIIK-3.2.,
PeanbHbIC Ta36L, JKHUIKOCTH U OIIK-3.3.,
TBEp/IbIC TEA. [1IK-2.1.,
[K-2.2.,
I1K-2.3.
4. Onexrpocraruka. [locTosHHBIN. OIlK-3.1,
MarauTocTaTuka TOK. OIIK-3.2.,
OIIK-3.3.,
[K-2.1.,
[K-2.2.,
I1K-2.3.
5. DNEeKTpOMarHuTHast UHAYKIMSL. OIIK-3.1,
VYpaBHeHuss MakcBesia s /M OIlK-3.2.,
MOJIA. OIIK-3.3.,
[K-2.1.,
[K-2.2.,
I1K-2.3.
6. MexaHuueckue 1 3/M OIIK-3.1,
koJjiebanus. KBazucranmonapHsie OIlK-3.2.,
TOKHU. YTIpyTue BOJIHBI. OIIK-3.3.,
ONEKTPOMAarHUTHHIE BOJHBI. [K-2.1.,
[K-2.2.,
I1K-2.3.
7. 'eomeTprueckast ONTHKa. OIlK-3.1,
WnuTepdepenius creta. OIlK-3.2.,
Hudpakuus ceta. OIlK-3.3.,
BzanmoneiicTBrue 5/M BOIH C [IK-2.1.,
BemecTBoM. [lonsipusarus cBera [K-2.2.,
I1K-2.3.
8. KBanTOBas npupoaa u3IydeHus. OIIK-3.1,
Teopust aroma Bojopoaa o bopy. OIlK-3.2.,
OIIK-3.3.,
IK-2.1.,
[K-2.2.,
ITK-2.3.
9. Di1eMeHTHI KBAaHTOBOI OIIK-3.1,
MEXaHHUKHU. DJIEeMEHThI (PU3UKU OIlK-3.2.,
aTOMHOTO sI/Ipa. OI1K-3.3.,
IK-2.1.,
[K-2.2.,
ITK-2.3.
Koncynpranun -
OIlK-3.1,

Kontpois (9K3ameH)

OIIK-3.2,,




OIIK-3.3.,

[K-2.1.,
[1K-2.2.,
I1K-2.3.
UTOro 54 54
3aounas ¢popma 00yueHHs
KonnuecTBo yacos
KOHTaKTHas pabora Kon
ceMuHap WHIMKaTOpa
Tema (paznen) nabopato bl CaMOCTOSITEIIb .
JIeKIT JIOCTHKEHU
- pHBIE npakThye | Has pabota S —
3aHATUS CKue
3aHSITHS
1. KunemaTtuka JlunaMuka. 3aKOHBI 12 OI1K-3.1,
coxpaHeHus. MexaHuKa TBEpJ0ro OIlK-3.2.,
Tena. TaroreHue. OI1K-3.3.,
HeunnepuuanbHbie CHCTEMBI. IK-2.1.,
[1K-2.2.,
ITK-2.3.
2. DneMeHTh MEXaHUKHU 12 OI1K-3.1,
s)kuakocteil. OCHOBBI OIIK-3.2.,
PENATUBUCTCKON MEXaHUKH. OI1K-3.3.,
IK-2.1.,
[1K-2.2.,
ITK-2.3.
3. MonekynsipHO-KHHETHYECKast 2 12 OIIK-3.1,
teopus. OCHOBBI TEPMOIUHAMUKH. OIIK-3.2.,
PeanbHbIC Ta36L, JKHUAKOCTH U OIIK-3.3.,
TBEp/IbIE TENa. [1K-2.1.,
[1K-2.2.,
ITK-2.3.
4. DnextpocraThka. [1ocTOSTHHBIH. 4 4 14 OIIK-3.1,
MaraurocTaTika TOK. OIIK-3.2.,
OIlK-3.3.,
IK-2.1.,
[1K-2.2.,
ITK-2.3.
5. DIIeKTpOMAarHuTHasE WHITYKIIHS. 12 OIIK-3.1,
VYpaBuenust Makcsenna Juist 3/M OIIK-3.2.,
oJA. OI1K-3.3.,
IK-2.1.,
[1K-2.2.,
ITK-2.3.
6. MexaHuueckue u 3/M 2 2 14 OIIK-3.1,
kosebanus. KBazucranmnonapHsie OIIK-3.2.,
TOKHU. YTIpyTue BOJIHBI. OIIK-3.3.,
ONEKTPOMAarHUTHHIE BOJIHBI. IK-2.1.,
I1K-2.2.,




ITK-2.3.
7. 'eomeTpurueckast ONTUKA. 12 OIlK-3.1,
HNutepdepennus cera. OIIK-3.2.,
Hudpaxius ceera. OIIK-3.3.,
BsaumonelicTBre 3/M BOJIH C [1IK-2.1.,
BemecTBoM. [lonsipusanus cBera [K-2.2.,
I1K-2.3.
8. KBanToBas npupojia u3my4eHus. 13 OIIK-3.1,
Teopus aroma Bogoposa o bopy. OIIK-3.2.,
OIIK-3.3.,
IK-2.1.,
[1K-2.2.,
ITK-2.3.
9. DiieMeHTHI KBAaHTOBOM 2 2 2 14 OIIK-3.1,
MEXaHUKHU. DJIEMEHThI (PU3UKU OIIK-3.2.,
aTOMHOTO sI/Ipa. OI1K-3.3.,
IK-2.1.,
[1IK-2.2.,
ITK-2.3.
Koncynbranun - - -
OIlK-3.1,
OIIK-3.2.,
Kontpois (3Kx3aMen) - - OIIK-3.3.,
[K-2.1.,
[K-2.2.,
I1K-2.3.
UTOro 20 115

5. OOpa3oBaTejibHble TEXHOJOITMH, TMPHMEHsieMble TP  OCBOCHHMU
AUCIHUANJIMHBI

Mertonuka mnpenojaBaHusi AUCUUILIMHBI M peaiv3alus KOMIETEHTHOCTHOIO
MOAX0/la B M3JIO)KEHUW M BOCHPUSITUU MaTepuaia MpeaycMaTpyuBacT HUCMIOJb30BAHUE
CIEMYIONNX AaKTUBHBIX W  HMHTEPAKTUBHBIX (HOPM MPOBEIACHUS  TPYIIIOBBIX,
WHJIUBUAYAIBHBIX, AYJIUTOPHBIX 3aHATUNA B COUYETAaHUU C BHEAYJAUTOPHOU pPabOTOH C
1enb0  (OpMUPOBAaHUSI M Pa3BUTUSL MPO(ECCHOHAIBHBIX HABBIKOB OO0YUYaIOITUXCS:
pedeparsl, mpe3eHTaIuu, 1a00paTopHbie padOTHI.

6. [IpakTH4yeckasi MOAroTOBKA
[IpakTrueckass TOATOTOBKA pealM3yeTcss MyTeM TMPOBEJACHUS JTa0opaTOPHBIX
3aHATHH, TPENyCMaTPUBAIOIMIUX yYacTHe OOyYarolmuXcsli B BBITIOJHEHUU OTICIBHBIX
AIIEMEHTOB PadoT, CBA3AHHBIX C OyayIiei npodecCnoHaAIbHON ACSITENBHOCThI0. O0BeM
3aHATHI B (popMe MpaKTUUECKOW MOATOTOBKM cocTaBisieT 18 vac (mo ouHoil ¢gopme
oOydenwsi), 6 gacos (1o 3a04HOM hopMe 00yUeHUs)
Ounas ¢popma o0yueHust

Kon
KonuuectBo WHJIUKATOpa
Bup 3ansTus Tema 3ansTHSA DopMa NPOBENCHUS N
4acoB JOCTHKEHUN
KOMIIETeHIINN
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[IpakTnueckoe
3amanue 1

Onpenenexue
K03 GHUIIUCHTOB BHEIIHETO
TpEeHHUs

[Iporpamma, otuer

OIIK-3.1,

OIIK-3.2.,

OIIK-3.3.,
[K-2.1,,
[K-2.2.,
I1K-2.3.

IIpaxTHueckoe
3amanue 2

I/I3yqu1/Ie JUHAMHKU
BpalaTCJIbHOI0 ABUKCHUSA

[Iporpamma, oTuer

OIIK-3.1,

OIIK-3.2.,

OIIK-3.3,,
IK-2.1.,
[K-2.2.,
ITK-2.3.

IIpakTrueckoe
3agaHue 3

Ompenenenne ko3 uUIMeHTa
JIMHAMHYECKOH BSI3KOCTH
JKUJKOCTH METOJIOM CTOKCA

[Iporpamma, oTuer

OIIK-3.1,

OIIK-3.2.,

OIIK-3.3.,
IK-2.1.,
[1IK-2.2.,
I1K-2.3.

IIpaxTHueckoe
3aganue 4

OrmpenaeneHne OTHOCUTEIHHOU
BJIKHOCTH BO3/IyXa

IIporpamma, otyer

OIIK-3.1,

OIIK-3.2.,

OIIK-3.3,,
[K-2.1,,
[1IK-2.2.,
I1K-2.3.

IIpaxTHueckoe
3aaHne 5

3akon OMa u npaBuiia
Kupxroda ns
Pa3BETBICHHBIX LeNeH

IIporpamma, otyer

OIlIK-3.1,

OIIK-3.2.,

OIIK-3.3.,
[K-2.1,,
[K-2.2.,
I1K-2.3.

[IpakTuueckoe
3agaHue 6

MarauTtHoOe 1oJie KpyroBOro
TOKa U U3MEPCHUE
TOPU30HTAIILHOU
COCTABIIAIOIIEN

MarHUTHOTO HOJIST 3eMIIN

IIporpamma, oTyer

OIIK-3.1,

OIlK-3.2.,

OIIK-3.3.,
[K-2.1,,
[K-2.2.,
I1K-2.3.

[IpakTuueckoe
3aganue /

3akon Oma mia neneit
TIEPEeMEHHOTO TOKa

IIporpamma, oTyer

OIIK-3.1,

OIIK-3.2.,

OIIK-3.3,,
[K-2.1,,
[1K-2.2.,
IK-2.3.

IIpaxTHueckoe
3aganue 8

[Mpo3paunas audpakroHHAS
perreTka

IIporpamma, otuer

OIlIK-3.1,

OIIK-3.2.,

OIIK-3.3.,
[K-2.1,,
[K-2.2.,
I1K-2.3.

3aounas popma o0yueHust

Bup 3ansTus

Tema 3angaTus

KomnuectBo
4acoB

®opma npoBeeHU

Kon
WHIUKATOpa
JIOCTHKCHHH

KOMITETCHITUHA

[IpakTHueckoe
3ajganue 1

3akon Oma 1 mpaBuiia
Kupxroda mis

IIporpamma, otyer

OIIK-3.1,
OIlK-3.2.,
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Pa3BETBJICHHBIX IIENCi OIIK-3.3.,
IIK-2.1.,
I1K-2.2.,
I1K-2.3.

[IpakTrueckoe OIIK-3.1,
3aaHue 2 OIIK-3.2.,
3akoH Oma 114 1enei 2 Tporpamma, oTuer OIIK-3.3.,
MEPEMEHHOTO TOKA ’ IIK-2.1.,
IIK-2.2.,
I1K-2.3.

[IpakTuueckoe OIlK-3.1,
3azaHue 3 OIIK-3.2.,
OnpeeneHre OTHOCUTENBHOM 2 rorbavma. orieT OIIK-3.3.,

BIIQYKHOCTH BO3TyXa porp ’ TIK-2.1.,
I1K-2.2.,
I1K-2.3.

7.  YdeOHO-MeToaHYecKOe o0ecliedeHHEe CAMOCTOSTENbHOH  PadoThI
CTY/ICHTOB

CamocTrosiTenbHass paboTa CTYJEHTOB NPEIyCMOTPEHa YYEOHBIM IIJIAHOM IO
TUCHUIUIMHE B 00beMe 54 yacoB 1o ouyHou (popme oOyudenwus, 115 yaca mo 3ao4yHOi
dopme oOyuenusa. CamocrodrenpHas padoOTa pealn3yercss B paMKax IMPOrpaMMBbl
OCBOEHMSI IUCLIMIUIMHBI B CIEAYIOMUX GopMax:

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

- paboTa HaJ y4eOHbIM MaTepUAIOM YUEOHUKA;

- MpopabOTKa TEMATUKH CAMOCTOSITEIbHOU PaOOThI;

- Hancanue pedepara;

- MOMCK MH(popMaIuu B ceTu «IHTepHET» U INTEpaType;

- BBITIOJTHEHUE UHIUBUIYaJIbHBIX 3a/IaHUI;

- TOArOTOBKA MPE3EHTAINN;

- IOITOTOBKA K CJ1au€ 3a4eTa;

- IOATOTOBKA K cJ1au€ SK3aMeHa.

B pamkax yueOHOro Kypca npeaycMaTpUBarOTCsl BCTPEUYH ¢ paboTOaTENISIMU.

CamocrosiTenbHass paboTa MPOBOAMUTCS C LETBIO: BBISIBICHUE ONTUMAJIbHBIX
KOHCTPYKTUBHBIX PEIIECHUA M TMapaMeTpoB, omnpenaeneHue Haubosee 3>PQPEeKTHUBHBIX
PEXKUMOB OSKCIUTyaTalldd, CTPaTEerMd TEKYUIEro TEXHUYECKOTO OOCTY>KUBaHUS U
PEMOHTOB;  YIJIYyOJEeHHs] M  PpaCUIUPEHHs] TEOPETUYECKUX 3HAHUU  CTYJIEHTOB;
(dbopMHpOBaHUS YMEHUN HMCHOJb30BaTh HOPMATHUBHYIO, CIPABOYHYIO JOKYMEHTALHIO,
y4eOHYI0 U CIELHAIbHYIO JUTEPATYypy; Pa3BUTHs MO3HABATEIbHBIX CIOCOOHOCTEH U
aKTUBHOCTHU 00yYarOIINXCA: CaMOCTOSITEJIbHOCTH, OTBETCTBEHHOCTH,
OpPraHU30BAHHOCTH; (HOPMHUPOBaHUS TPO(HECCHOHATBHBIX KOMIIETEHIMI; Pa3BUTHUIO
HCCIIEIOBATENIbCKUX YMEHUN CTYICHTOB.

@®opMbI M BHIIBI CAMOCTOSITEILHOW PabOTHI CTYJEHTOB: YTCHHE OCHOBHOW W
JOTIOJIHUTEIBHON ~ JIUTEpaTypbl — CaMOCTOSITENIbHOE M3yYyeHHEe MaTepuana Iio
PEKOMEHIyeMbIM JIMTEPATypPHBIM HCTOYHUKAM; paboTa ¢ OMOIMOTEUHBIM KaTaJOTOM,
CaMOCTOATENbHBI  10AOOp HEoOXoAUMOW JMTepaTyphl; paboTa co  CcIoBapewm,
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CIPAaBOYHMKOM; TIOMUCK  HeoOxogumon  uHopmanuu B cetu  VIHTepHer;
KOHCIIEKTUPOBAHWE  HCTOYHUKOB; pedepupoBaHHE  HCTOYHHMKOB, COCTaBJICHHE
AHHOTALIM K MPOYMTAHHBIM JIUTEPATypPHBIM HCTOYHHKAM; COCTaBIICHHE DPELEH3UN M
OT3BIBOB HAa NPOYMTAHHBIM MaTepuaj; COCTaBJIeHHE 0030pa MyOJUKalUld MO TeMe;
COCTaBliecHHe U  pa3paboTKa  TEPMUHOJIOTUYECKOTO  CJOBapsi;  COCTaBJICHUE
XPOHOJIOTHYECKOW TaONuUIel; cocTaBieHne OuOnumorpaduu (6ubmuorpaduyaeckoi
KapTOTEKH); TMOATOTOBKA K pasNu4HbIM ¢GopMaM TeKyIlled U IPOMEKYTOUHOM
arrecrauuu (K TECTHUPOBAHUIO, KOHTPOJIBHOM paldoTe, SK3aMEHY); BBIIOJHEHUE
JOMAalTHUX KOHTPOJBHBIX pabOT; CaMOCTOATEIbHOE BBINOJHEHUE MPAKTUYECKUX
3aJJaHuil PEerpoayKTUBHOTO THUIA (OTBETHI Ha BONPOCHI, 3a7auyd, TECThI; BBIIOJHEHHUE
TBOPYECKUX 3aJaHUN).

TexHosorus OpraHu3aliyd CaMOCTOSITENIBHOM pa0OoThl OO0y4aroUMXcs BKIHOYAET
UCIOJIb30BaHWE  MHQPOPMALMOHHBIX U MaTEpUAJIbHO-TEXHUUYECKUX  PECypcoB
00pa30BaTEIBLHOIO YUPEKIACHUSA: OMOJMOTEKY C YWUTAJIbHBIM 3aJI0M, KOMIIBLIOTEPHbIC
KJIAaCChl C BO3MOXHOCTBIO paboTel B MHTepHer; ayautopuu (Kiaccel) IS
KOHCYJIbTaIlAOHHOM JESITENbHOCTH.

[lepen BbIONHEHHEM OOYYAIOIIMMKCS BHEAYAUTOPHOM  CaMOCTOSTEIBHOM
paboThl TpenojaBaTeiab MPOBOJUT KOHCYJIbTUPOBAHHUE [0 BBIIIOJIHEHHUIO 3aJlaHUA,
KOTOPBIM  BKJIIOYAeT LEeNIb 3aJaHusi, €ro COJAEpX aHUs, CPOKM BBINOJIHEHUS,
OpUEHTHUPOBOYHBI 00beM pabOThl, OCHOBHbIE TpeOOBaHUS K pe3yJibTaTaM padoThI,
KpUTEpUU OLIEHKH. Bo BpeMs BbINOJHEHUS OOYy4alOUIMMHCS BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM pabOThl U MPU HEOOXOJMMOCTU MpenojaBaTelib MOXKET IMPOBOAUTH
VHJVBUTyJIbHBIE U TPYIIIOBBIE KOHCYJIbTALIUH.

CamocTtosiTenbHast paboTa MOXKET OCYUIECTBIATHCS HMHIWBUIYaIbHO WU
rpynnamMu oOydYarolMxcsi B 3aBHUCHUMOCTH OT 1I€NM, 00beMa, KOHKPETHOW TeMaTHKHU
CaMOCTOSITENIbHOM pabOThl, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUN 00y4YarOIIUXCsl.

KOHTpoJIb caMOCTOSATENBHON padOTHI CTYI€HTOB MPEyCMaTPUBAET: COOTHECEHUE
collepKaHUsl KOHTPOJISI € LEJIMU OOy4YeHHs; OOBEKTUBHOCTh KOHTPOJIS; BAJIHMIHOCTh
KOHTpOJII (COOTBETCTBHE MPEABSABISAEMBbIX 33JaHUl TOMYy, 4YTO MPEANOJIaraeTcs
MPOBEPUTH); TUDPepeHInALNI0 KOHTPOIbHO-U3MEPUTENBHBIX MAaTEPHAIIOB.

DopMbl  KOHTPOJISI  CAMOCTOSITENIBHOM ~ pabOThI: MPOCMOTP U  MPOBEpKa
BBINIOJIHEHHSI CAMOCTOSITEIbHOM padOThI PENoJaBaTesieM; OpraHu3alks CaMOIIPOBEPKH,
B3aUMOINPOBEPKH BBIIIOJIHEHHOTO 3a/JIaHHusl B TPYIIE; OOCYXKIEHUE pe3yJbTaTOB
BBITIOJTHEHHOM pabOThl Ha 3aHITUM; NMPOBEIACHHE MUCHBMEHHOIO OIpOca; MPOBEACHUE
YCTHOT'O ONPOCa; OpraHu3alus U NPOBEICHNE HHANBUAYAIbHOIO COOECEI0BAHUS.

Ne

u/ Bua yueOHO-MeTOAUYECKOT0 o0ecneyeHu st

1. NunuBunyanpHbIC 3a1aHKS (BAPUAHTHI).

2. TecToBbI€ 3a1aHUS.

3. Bormpocs! 1y1st cCaMOKOHTPOJIS 3HAHUH.

4, Tembl T0KIIa0B (MTOATOTOBKA MPE3EHTAIUH ).

5. TBopueckue 3a7aHus.

6. TumnoBkle 3aaHus ISl MPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00YJarOIUXCsl
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(TecroBble 3aanus, MPAKTHYECKUE 3a]]a4H, TEMAaTHKa JOKJIaI0B U pedepaToB)

3ajanus A1 MOATOTOBKU K IPOMEKYTOUHOM aTTeCTallMK MO JUCIUTIIIMHE
(BOTIPOCHI K 3aUETy M BOIIPOCHI K IK3aMCHY)

8. (I)OHII OIICHOYHBIX CpPE€IACTB [JdA MNMPOBECACHUA TEKYIIECIo KOHTPOJIA

yCIeBaeMOCTH, IPOMEKYTOYHOH aTTECTAIIUM M0 UTOTAM OCBOEHMS TUCIHUILINHBI
8.1. ITacopTt ¢doHIa OLIEHOYHBIX CPEICTB

MexaHuka

No | Koutponupyemsie Kon u naumenoBanue | Uuaukatop HaumenoBanue
pasnensl (TeMbl) KOMIIETEHIIUA JOCTHKEHHUS OLIEHOYHOT'O
JUCIIUILINHBI KOMIIETEHIIUHU CpeacTBa

1. | MexaHuka. DiIeMEHTHI OIIK-3. Cnocoben OIIK-3.1. 3naer Ompoc,
KHHEMATHUKH. 061_[11/1171 pemars 3aaa49u OCHOBHBI€ METOIbI pe(bepaT’
cityuait aHaM3a ¥ pacyera perreHus 3a1a4y } IIPE3CHTALHS
KPHBOJMHEHHOTO XapaKTePUCTHK _ | omexTpireckux neneit.

f—— anekrpuueckux nerned | OIIK-3.2. Ucnons3yer
N OCHOBHBIE METOIBI
MaTepUuaJIbHOU TOYKHU.
aHaJn3a XapaKkTepUCTUK
Buasl Mexanndeckoro MEKTPUUECKUX TICTICH.
JBUkeHud ten. [lonaTus OIIK-3.3.
TeJa OTCYETA, CUCTEMBI OCyIECTBISCT aHAIN3 1
OTCYCTA, YHClia pacyeT XxapaKTEpUCTUK
cTerneHen cBOOOIbI. DIIEKTPUYECKUX TIETEH.
[IpssmonuHelHOE
JIBUKCHUE IIK-2. Crocoben [IK-2.1. 3naet
MaTepHAIbHOM TOUKH. MPOBOJHUTH OCHOBHBIE METO/IBI
JlBiKeHIE BEIYHCIIATEIHHBIE MIPOBEICHUS
MATEPHATHHOMN TOUKH TI0 9KCHIEPUMEHTHI C BBIYMCIIUTEIBHBIX
WCTIOJIb30BaHHEM JKCIIEPUMEHTOB C
OKpyKHOCTH. ITyTb.
CTaH/IapPTHBIX HCTIOJIb30BaHUEM
Ckopoctb. Yckopenue 1 MPOTPaMMHBIX CPEJCTB | CTAHAAPTHBIX
CT0 COCTABIIAIOTIHC. C IIETIbIO MOTyYeHHUS IPOrPaMMHBIX.
HuHamuka MaTeMaTHYECKIX [1K-2.2. Vcnons3yer
MaTepI/IaJ'IBHOI\/'I TOYKH. MOZEJIEH IPOLECCOB U CTaHIAapTHEBIC
Macca. Cuna. 3akoHbl 00BEKTOB POTPaMMHEIE CPEICTBA
HeroTona aBTOMaTH3aluN U C LEJBIO MTOTyUYSHHUS
yIpaBIeHUS MaTeMaTHYECKUX
MOJIEJIEN TIPOLIECCOB U
00BEKTOB
ABTOMAaTH3AIlUU U
YIpaBIeHUS.
[IK-2.3. OcymecTBisieT
BBIYUCITUTEIIHHBIC
9KCHEPUMEHTHI C
HCTOJIb30BaHHEM
CTaHJApTHBIX
MPOTPaMMHBIX CPEJCTB.

2. | 3aKOH U3MECHEHUS OIIK-3. Criocoben OIIK-3.1. 3uaer Omnpoc,
KOJIMYECTBA JIBUKCHUS. peuaTh 3aaavuu OCHOBHBIC MCTO/IbI pe(bepaT’
3aKOH COXPAHCHHSI aHaiu3a U pacyera peleHus 3aga4y } Iporpamma,
KOJNMYECTBA JBIDKCHMs, | XAPAKTEPHCTHK ANEKTPHUYCCKUX LIETICH. Npe3eHTalHs

[Ipunoxenus B npupojie
U TexHuke. Pabora,
SHEPTHsi, MOIITHOCTD.

SJICKTPUYCCKUX ueneifl

OIIK-3.2. Ucnonb3yet
OCHOBHBIE METOJIBI

aHaJIn3a XapaKTEPUCTUK
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3aKOH COXpaHEHHUS
sHepruu. /{uHamuka
BpalllaTeIbHOIO
JBUKEHUS. MOMEHT
cuibl. PaboTa Bo
BpalaTeJIbHOM
nBIKeHnn. MoMeHT
MHEPLUUHU MaTepUalbHOU
TOYKH, T€J1a, TOHKOTO
OJIHOPOJIHOTO CTEPKHH,
I10JIOT'O OAHOPOJHOIO
UUJIUHAPA, KOJIbLA,
PSIMOYTOJIBHOTO
napajuiejaenunesa.
IIpumeps! onpeneneHus
MOMEHTA UHEPLIMH Tella
JTUHAMUYECKUM
MEeTOA0M. MOMEHT
MMITyJIbCa.
Kunernueckas sneprus
Bpallarouierocs rena.
OcHOBHOE ypaBHEHUE
JTUHAMUKHU
BpallaTeIbHOro
IBHKEHUSA. 3aKOH
COXpaHEHUsI MOMEHTA
HMITyJIbCa

I1K-2. Criocoben
MPOBOJIUTH
BBIYHCIIUTEIILHBIC
9KCIIEPUMEHTBI C
HCIIOJE30BaHUEM
CTaHIAPTHBIX
MIPOTPaMMHBIX CPEIICTB
C TICITBIO MTOJTYYEHUS
MaTeMaTHICCKUX
MOJieJiel TTPOIIECCOB U
00BEKTOB
aBTOMAaTU3alvu 1
yIpaBIeHUS

AIEKTPUIECKHX TICTICH.
OIIK-3.3.
Ocy1iecTBISeT aHAIU3 U
pacyeT XapaKTepUCTHK
SNIEKTPUUECKHUX TIETICH.

[IK-2.1. 3naer
OCHOBHBIE METO/IBI
MIPOBEICHUS
BBIYHCITUTEIBHBIX
9KCIICPUMEHTOB C
HCTIOB30BaHHEM
CTaHJAPTHBIX
MPOTPaMMHBIX.

[IK-2.2. Ucnonn3yer
CTaHJapTHEIC
POTrpaMMHEIE CPEICTBA
C LIECJIBIO TIOJTYYEHUS
MaTeMAaTHYECKUX
MOJIEJIEN TPOLIECCOB U
00BEKTOB
aBTOMATH3AIUH U
yIpaBIICHHUSI.

[IK-2.3. OcymecTBisieT
BBIYUCITUTEIHHBIC
9KCTIEPUMEHTHI C
HCIIOJIb30BaAHUEM
CTaHAapPTHBIX
MPOTPAMMHBIX CPEJICTB.

Konebanus.
CBoOOIHBIE,
rapMOHHUYECKHE
konebanus. CMelleHue,
CKOPOCTb, YCKOPEHHUE,
nepuon, pasza
KoneOaHuii, yacToTa.
3aryxaromue
koneOanus. [lepuon
3aTyXarolnuX
KOJICOQHMIA.
Anepuoanieckue
KOJICOaHHS.
BrinyxkcHHBIE
KoyieOanus. Pe3oHaHc.
ITousTHe
aBTOKOJICOQHUH.
I"apmMonnuecknii
OCIMILIATOP.
[IpyXUHHBIH,
buznueckui,
MaTeMaTH4IeCKUU
MasITHUKHU.
Kunernueckas u
NOTEHIMAIbHAs! YHEPTUHU

OIIK-3. Criocoben
peniath 3a1a49u
aHaJM3a 1 pacuera
XapaKTePHCTHK
AIICKTPUUYECKUX IIETei

I1K-2. Ciocoben
MPOBOUTH
BBIYHCIIUTEIbHBIE
3KCHepI/IMeHTI)I C
HCIIOJIBb30BAaHUEM
CTaHJAPTHBIX
IIPOTPaMMHBIX CPEICTB
C LIEJTBIO TTOTYyYECHUS
MAaTeMaTHYECKUX
Mo/JieNieli MPOIIeCCOB U
00BLEKTOB
aBTOMAaTHU3ALUU U
yIpaBJICHUS

OIIK-3.1. 3naet
OCHOBHBIE€ METO/IbI
pelieHus 3agad
3IIEKTPUUECKUX LETEH.
OIIK-3.2. Ucnonb3yet
OCHOBHBIE€ METO/IbI
aHaJIM3a XapaKTEePUCTUK
3IIEKTPUUECKUX LETEH.
OIIK-3.3.
OcymiecTBIseT aHAIN3 U
pacdeT XapaKkTepUCTHK
3JIEKTPUUECKUX LIETIEH.

[IK-2.1. 3naer
OCHOBHBIE€ METOJIbI
MPOBEACHUS
BBIYHNCIIUTCIIBHBIX
OKCIICPUMEHTOB C
HCIIOJIb30BaHUEM
CTaHIapPTHBIX
IIPOrpaMMHBIX.
[1K-2.2. Ucnonb3yet
CTaHJIapPTHHIC
MpOTpaMMHBIE CPEICTBA
C LEJbIO OTy4YEHUS
MaTeMaTHYECKUX
MOJIeNIel TTPOILIECCOB U

Ompoc,
pedepar,
nporpamma,
Npe3eHTaIHsI
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KOJIE0ATEIBHOTO
JIBUYKEHUS.

00BEKTOB
aBTOMAaTU3aLAN U
yIpaBIICHHSL.

[TK-2.3. OcymecTBisiet
BBIYUCIIUTEIbHBIE
9KCIIEPUMEHTEI C
HCIOJIb30BAHUEM
CTaHIAPTHBIX
MIPOrPaMMHBIX CPEICTB.

Hedopmaruu Bepaoro | OIIK-3. Cnocoben OIIK-3.1. 3naet Ompoc,
Tesa. 3aKoH FYKa peuaTs 3aga4u OCHOBHBIE METOBI pe(bepaT’
YIpyrue BOJHSL. aHaJIM3a U pacyera pelieHus 3aga4 § porpamma,
BOJIHOBBIE IIPOLECCHL. XapaKTePUCTHK _ | dJIeKTpHYECKHX Hened. npeseHTaLus
TIposioNbHbIe i anexrpudeckux nernerd | OIIK-3.2. Ucnonb3yet
OCHOBHBIE METOJIBI
MOTIEPEYHBIE BOJIHBI.
. aHaJIM3a XapaKTEePUCTUK
YpaBHEHHE ILIOCKOH INEKTPUUYECKUX LICTIEH.
BosHBL [loHsaTus: daza OIIK-3.3.
BOJIHBI, ()POHT BOIHBI, OcyuiecTBIIsSICT aHAU3 U
AirHa BOJHBL. [ToToK pacyeT XxapaKTEpUCTUK
SHEPTUH BOIH 3JIEKTPUYECKUX LICTIEH.
[IK-2. Ciocoben [IK-2.1. 3naer
MIPOBOJUTH OCHOBHBIE METOJIBI
BBIYUCIIUTEIIbHbIC MIPOBEICHUS
9KCIIEPUMEHTHI C BBIYMCIIUTEIBHBIX
UCTIOJIb30BaHUEM JKCIIEPUMEHTOB C
CTaHJApTHBIX HCIOJIb30BaHUEM
MPOTPaMMHBIX CPEJCTB | CTaHAAPTHBIX
C IIeJIBIO MTOJTyUeHUS NpOTrPaMMHBIX.
MaTeMaTUYECKUX [IK-2.2. Ucnonb3yeT
MOJEJIEd IPOLECCOB U | CTaHJIAPTHbBIE
00BEKTOB MIpOrpaMMHBIE CPEICTBA
aBTOMaTH3aLUN U C LIEJIBIO MOJTyYEeHHUS
yIpaBJICHUS MaTeMaTHYECKUX
MOJIEJIEN TIPOLIECCOB U
00BEKTOB
aBTOMAaTH3ALUH U
yIpaBIICHHUSL.
[IK-2.3. OcymecTBisieT
BBIYUCIIUTEIIHbIE
9KCHEPUMEHTHI C
UCIIOJIb30BaHUEM
CTaHJApTHBIX
MPOTPaMMHBIX CPEJCTB.
['uaponvHamuKa. OIIK-3. Criocoben OIIK-3.1. 3naer Omnpoc,
JlaBreH#e KUIKOCTH. pears 3agaun OCHOBHBIE METO/IBI pedepar,
3akon Iackans mis aHaM3a 1 pacyera pelieHns 3aga4d } mporpamma,
JKIIKOCTEH 1 Ta30B. XapaKTepUCTUK IIEKTPUIECKHX IIeTIEH. npe3eHTaIHs

JlaBineHne HA THO B
CTEHKH COCy/1a MpHu
JEUCTBUU CUJIBI
TSOKECTH. 3aKOH
Apxumena. YpaBHeHHe

SJICKTPUYCCKUX ueneﬁ

OIIK-3.2. Ucnonb3yet
OCHOBHBIEC METO/IBI
aHaJn3a XapaKkTepUCTUK
INEKTPUUYECKUX LIETICH.
OIIK-3.3.
OcymiecTBIseT aHAIN3 U
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HEPA3PbIBHOCTH.
VYpaBHenue bepnymiu.
TpyOxka ITuto-
[Ipanaras.
Bonoctpylinbiil Hacoc.
®opmyna Toppuyeniu.

I1K-2. Criocoben
IIPOBOJIUTH
BBIYHCIINTEILHBIE
OKCIIEPUMEHTHI C
HCITOJIB30BAHUEM
CTaHIapPTHBIX
MPOTPAMMHBIX CPE/ICTB
C IIETIBIO MOy YCHHUS
MaTeMaTHYECKUX
MOJieJiel TTPOIIECCOB U
00BEKTOB
aBTOMAaTH3aIuU 1
YIpaBJICHUS

pacyeT XapaKTepUCTHK
SIIEKTPUUECKUX TETICH.

[IK-2.1. 3naer
OCHOBHBIC METOJIBI
MIPOBEICHUS
BBIUHCITUTEIBHBIX
9KCIIEPUMEHTOB C
HCTIOB30BaHHEM
CTaHIapTHBIX
MPOTPaMMHBIX.

[IK-2.2. Ucnonn3yer
CTaHJapTHEIC
MPOTrpaMMHBIE CPEICTBA
C IIEJIBbIO MTONyUYCHUS
MaTeMaTHYECKUX
MOJIEJIEN TPOLIECCOB U
00BEKTOB
aBTOMATH3AIUH U
yIIpaBIICHUSL.

[IK-2.3. OcymecTBisieT
BBIYUCITUTEIHHBIC
9KCTIEPUMEHTHI C
HCIIOJIb30BaHUEM
CTaHJAPTHBIX
MPOTPAMMHBIX CPEJICTB.

MonexkynsapHo-
KHHETHYECKasi TEOpHUs
UJICaJIbHBIX Ta30B.
3aKOHbI, OMUCHIBAIOIINE
MOBE/ICHUE UJICaTTbHBIX
raszoB: 3aKoH boilns-
Mapuorra, I'eir-
JIroccaka, JlanbToHA.
YpaBHeHus
Kunaitnepona,
Meneneena-
Kunaitnepona.
[TocTositHHas
bonbumana. Yucno
Jlommuara. OcHOBHOE
ypaBHEHHUE
MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
WJIeaJIbHBIX Ta30B.

OIIK-3. Crocoben
pemarp 3a71a4uu
aHaJM3a U pacyera
XapaKTEPUCTUK
AIIEKTPUIECKUX TeTeH

I1K-2. Criocoben
MIPOBOJIUTH
BEIYUCIIUTEILHBIE
OKCIICPUMCEHTEI C
WCTIOJIb30BaHHEM
CTaH/IapPTHBIX
MIPOrpaMMHBIX CPEACTB
C LEJIBIO IIOJIYYEeHUS
MaTeMaTHYECKUX
MOJIeJIEN TIPOIIECCOB U
00BEKTOB
aBTOMATH3AIUU H
yIpaBIeHUS

OIIK-3.1. 3naer
OCHOBHBIE METOIBI
pelieHus 3ajgad
3JIEKTPUUECKUX LETEH.
OIIK-3.2. Ucnonb3yet
OCHOBHBIE METO/IBI
aHaJIM3a XapaKTEePUCTUK
AIEKTPUIECKHX TIeTIeH.
OIIK-3.3.
OcymiecTBiIseT aHAIN3 U
pacydeT XapaKkTepUCTHK
AIEKTPUIECKHX IIeTIeH.

[IK-2.1. 3naer
OCHOBHBIE METO/IBI
IIPOBEICHUS
BBIYUCIIUTCIIBHBIX
AKCIIEPUMEHTOB C
HCIIOJIb30BaHUEM
CTaHIapPTHBIX
IIPOTrpaMMHBIX.
[1K-2.2. Ucnonb3yet
CTaHJapTHEIE
MIPOrpaMMHbBIE CPEJCTBA
C TIEIIBIO TTOTyYeHUS
MaTeMaTHYECKUX
MOJIeNIEl TTPOIIECCOB U
00BEKTOB
ABTOMATHU3AIlUU U
YIIPABJIEHHUSL.

Ompoc,
pedepar,
nporpamma,
Mpe3eHTAIHS
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[IK-2.3. OcymecTBisier
BBIYUCIIUTEILHBIE
9KCIIEPUMEHTHI C
HCIOJIb30BAHUEM
CTaHIapTHBIX
MIPOrPaMMHBIX CPEICTB.

SIBjeHMs IepeHoca: OIIK-3. Crmocoben OIIK-3.1. 3naer Omnpoc,
I[H(b(bygn;l’ pemarth 3aga4u OCHOBHBIE METOBI pe(bepaT,
TeILIONPOBOLHOCTD, aHaJIM3a U pacyera pelieHus 3aga4 } mporpamma,
BHYTpEHHee TPEHHUE. XapaKTePUCTHK _ | DUIEKTpHYECKHX Henet. npeseHTaLus
OCHOBLL anexkrpudeckux nemnerd | OIIK-3.2. Ucnonb3yet
OCHOBHBIE METO/IBI
TepMOAMHAMUKH. Yucio
. aHaJn3a XapaKTepUCTUK
CTereHei cBo0ob! SIIEKTPUUECKHUX TIETICH.
MOJIEKYJIbl. 3aKOH OITK-3.3.
PpaBHOMEPHOT'O OcCyIIeCTBISET aHAIU3 U
pacupeaciCHus SHCPIrun pacyeT XapaKTepUCTUK
10 CTETICHSIM CBOOOIbI AIEKTPUIECKHX IIeTIeH.
Moutekyi1. IlepBoe
Havyaio IIK-2. Crocoben [IK-2.1. 3naet
TePMOINHAMHUKH. MPOBOJIUTH OCHOBHBIE METOIBI
Pa6OTa rasa HpI/I BbIYUCINTCIIbHBIC IIPOBCACHUA
M3MEHEHHH ero O6’BeMa. 9KCIICPUMCHTEI C BbIYUCJINTECIIbHBIX
T eILIOEMKOCTE HCTIOJIb30BaHUEM JKCIIEPUMEHTOB C
’ CTaHIapPTHBIX HCTIONTE30BaHUEM
ypasHenne Maiiepa. MIPOrpaMMHBIX CPEICTB | CTaHIAPTHBIX
C TIEITBI0 TTOTy9eHUS MIPOTPaMMHBIX.
MaTeMaTUYECKUX [IK-2.2. Ucnonme3yeT
MOZEJIEH IIPOLECCOB U | CTaHJAPTHbBIE
00BEKTOB pOrpaMMHBIE CPEJICTBA
aBTOMATH3AIUU H C TIEIBI0 TTOTyYeHUS
yHpaBJICHUA MAaTEMAaTUYCCKUX
MOJIEJIEN TIPOLIECCOB U
00BEKTOB
ABTOMAaTH3aIlUU U
YIIpaBJIEHHUS.
[IK-2.3. OcymecTBisieT
BBIYHCIIUTEIHHBIE
OKCIICPUMEHTEI C
UCIIOJIb30BaHUEM
CTaHJIAPTHBIX
MIPOTPaMMHBIX CPEJICTB.
BszkocTs (BHYTpeHHEE OIIK-3. Cnocoben OIIK-3.1. 3naer Ompoc,
TpeHI/Ie). HI/IHaMquCKaﬂ peuaTh 3aaavuu OCHOBHBIC MCTO/IbI pe(bepaT’
1 KHHEeMaTHUYeCKast aHalM3a v pacyera pelieHns 3aga4d § porpamma,
BA3KOCTE. XapaKTEePUCTHK INEKTPUUYECKUX LIETIEH. npesenTaIms

HrrotoHoBCKHE U
HEHBLIOTOHOBCKHE
skuakocty. Crita
BHYTPEHHETO TPCHHUS.
Meroas! onpeneneHus
BSI3KOCTHU: a) METO]T
Crokca; 6) MmeTont
ITyazeins. Yucio

SJICKTPUYCCKUX ueneﬁ

OIIK-3.2. Ucnonb3yet
OCHOBHBIEC METO/IBI
aHaJn3a XapaKkTepUCTUK
INEKTPUUYECKUX LIETIEH.
OIIK-3.3.
OcymiecTBiseT aHAIN3 U
pacueT XapakTepHCTHK
INEKTPUUYECKUX LIETIEH.

18




Peiinomnbaca.
JlamuHapHBIi U
TypOYJIEHTHBIN PEKUMBI
TEYECHUSI KUJKOCTH

I1K-2. Cnocoben
MIPOBOIHUTH
BBIYUCIIUTEIIBLHBIE
OKCTIEPUMEHTHI C
HCIIOJIB30BAaHUEM
CTaHJapTHHIX
MPOTPAMMHBIX CPE/ICTB
C IIETIBIO MOy YCHHUS
MAaTeMaTUYECKUX
MoJIeNieli MPOIIeCCOB H
00BEKTOB
aBTOMATU3ALMHA U
yIPaBJICHUSI

[IK-2.1. 3naer
OCHOBHBIC METOJIBI
MPOBEICHHUS
BBIUHCITUTEIBHBIX
JKCTIEPUMEHTOB C
HCTIOb30BaHHEM
CTaHIapTHBIX
MPOTPaMMHBIX.

[IK-2.2. Ucnonn3yer
CTaHJIapTHbIC
MPOTrpaMMHBIE CPEICTBA
C IIEJIBIO MTONyYCHUS
MaTeMaTHYECKUX
MOJIeNIeH MPOIIECCOB U
00BEKTOB
aBTOMATH3AIUH U
yIIpaBIICHUSL.

[IK-2.3. OcymecTBisieT
BBIYUCITUTEIHHBIC
OKCIICPUMEHTEI C
HCIIOJIb30BaHUEM
CTaHJAPTHBIX
MPOTPAMMHBIX CPEJICTB.

[TpumeHneHue nepBoro
Hayaia TepMOJUHAMUKH
K M30IPOLIECCaM.
W3o0xo0pHsIi IpoLecc.
N306apHblii mpotiecc.
N3oTepmuueckuit
IIpoLecc.
Annabatnyeckuit
npoiiecc (ypaBHEHUE
[Tyaccona).
ITonutponHeIii mporecc.
Kpyrosoii mpouecc
(mki). OOpaTumble U
HeoOpaTuMble
nporieccel. Bropoe
Havaio
TEPMOJIMHAMHKH.

OIIK-3. Criocoben
perarsb 3agaun
aHaJIM3a U pacyera
XapaKTepUCTUK
ANEKTPUYECKUX Leneit

I1K-2. Criocoben
MIPOBOJIUTH
BBIYUCIIUTCIIBHBIC
OKCIICPUMCEHTEI C
WCTIOJIb30BaHHEM
CTaH/IapPTHBIX
MIPOrpaMMHBIX CPEACTB
C LEJbIO MOJIYYEeHUS
MaTeMaTHYECKUX
MOJIeJIEN TIPOIIECCOB U
00BEKTOB
aBTOMATH3AIUU H
YIIpaBJIEHUS

OIIK-3.1. 3naer
OCHOBHBIE METOJIBI
peluieHus 3aaa4q
3JIEKTPUYECKUX LICTIEH.
OIIK-3.2. Ucnons3yer
OCHOBHBIC METO/IbI
aHaJn3a XapaKkTepUCTUK
JNEKTPUUYECKUX LIETIEH.
OIIK-3.3.
OcymiecTBiIseT aHAIN3 U
pacueT XapakTepUCTHK
JNEKTPUUYECKUX LIETIEH.

IIK-2.1. 3naer
OCHOBHEIE METOBI
IIPOBECHUSL
BBIYHUCIINTCIIBHBIX
9KCIIEPUMEHTOB C
HCIOJIb30BaHUEM
CTaH):[apTHBIX
MPOTrPaMMHBIX.

[1K-2.2. Ucnonb3yet
CTaHIapTHBIE
MIPOrpaMMHbBIE CPEJCTBA
C TIEIBIO TTOTyYeHUS
MATEMATHUYCCKHUX
MOJIeNIel TTPOIIECCOB U
00BEKTOB
aBTOMATHU3aLNNA U
yIIpaBJICHUS.

[IK-2.3. OcymecTBisier
BBIUHCIIUTEIIBHBIE
3KCHepI/IMeHTBI C

Ompoc,
pedepar,
nporpamma,
Mpe3eHTAIHS
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HUCIIOJIBb30BAHUECM
CTaHIapPTHBIX
OporpaMMHBIX CPEIACTB.

10. | DHTpOMNHI, ce OIIK-3. Crrocoben OIIK-3.1. 3naer Omnpoc,
CcTaTUCTHYECKOE pelaTh 3agavuu OCHOBHBIC MCTObI pe(bepaT’
TOJKOBAaHHE U CBA3b C aHanusa 1 paciera PCLICHHA 3872 . porpamma,
TePMOIMHAMUUECKOf XapaKTePUCTUK _ | DNICKTPHHYECKHX LeMeH. npe3eHTaIHS
BEPOATHOCTBIO. TpeThe anextpudeckux nemnerd | OIIK-3.2. Ucnonb3yet

OCHOBHBIE METO/IBI
HayaJjo
aHaAIIN3a XapaKTePHUCTHK
TCPMOTMHAMHUKH. SNIEKTPUUECKUX TIETICH.
TenoBsle qBUTATENN U OITK-3.3.
XOJIOAWJIbHBIE MAIIUHBI. OCYILECTBISET aHATH3 I
[uxn KapHo u ero K.Iw. 1. pacyeTr XapaKTepPHCTHK
JUISl UACAJIBHOTO rasa. ANEKTPUYECKUX LICTEeH.
I1K-2. Cniocoben [1IK-2.1. 3naer
HPOBOAUTH OCHOBHBIE METO/IBI
BbIYUCINTCIIbHBIC IMPOBCACHUA
SKCIICPUMCHTEI C BbIYUCJINTECIIbHBIX
UCIIOJIb30BAaHUEM IKCTICPHUMEHTOB C
CTaHAAPTHBIX HCIIOJIB30BAHUEM
IMporpaMMHbIX CPEACTB CTaHAapPTHBIX
C LETIBIO IOy YCHUSI POrPaMMHBIX.
MaTeMaTUYECKUX [IK-2.2. Ucnone3yeT
MOZEJIEH IPOLECCOB U | CTaHJIApPTHbBIE
00BEKTOB OpPOrpaMMHBIE CPEICTBA
aBTOMATHU3aLHU U C LETIBIO MOy YCHUS
yHpaBJICHUA MaTEMAaTUYCCKUX
MOJIEJIEN TIPOLIECCOB U
00BEKTOB
aBTOMaTHU3alluu "
yIIpaBJICHUSL.
[IK-2.3. OcymecTBisiet
BBIYHCITUTEIIbHBIC
OKCIICPUMEHTEI C
VICIIOJIB30BaHUEM
CTaHJapPTHBIX
IIPOTPAMMHBIX CPEICTB.
«3.]'IEKTpI/I‘-leCTBO U MarueTusm»

Ne | Kontponnpyemsie Kon u HaumenoBanue | Inaukarop HaumenoBanue
pazziensl (TeMbl) KOMITETEHIINT JOCTHKEHHUS OLIEHOYHOT'O
JUCHHUTIIIUHBI KOMIIETCHIIUU cpencTsa

11. | Dnexrpocratuka. 3akon | OIIK-3. Cnocoben OIIK-3.1. 3naer Ompoc,
COXpaHECHUA pemaTs 3aaa4u OCHOBHbIC METOJbI pe(bepaT’
DIEKTPUYECKOro 3apsja. | aHalnsa i pactcra PCIICHIA 3a/1ad NpE3CHTALNS

3axoH KynoHa.
DJIEKTPOCTATUYECKOE
none (OCII), ero
HANPSDKEHHOCTD.
[TpruHIMDI
cyneprosuruu ICII.

DNEKTPUUECKUI TUTIONb.

XapaKTEepUCTHUK
3JIEKTPUUECKUX LeTe

AIEKTPUIECKHX IICTICH.
OI1K-3.2. Ucnoas3yet
OCHOBHBIE METO/TbI
aHaJIM3a XapaKTEePUCTUK
SNIEKTPUUECKUX TETEH.
OIlK-3.3.
Ocy1iecTBIA€T aHAIU3 U
pacyer XapaKkTePUCTHK
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IToTOK HANPSIKEHHOCTH.
Teopema I"aycca.
[ToTenuuman ICII.
HarnpsixeHHOCTB Kak
IpaJueHT MOTeHIMaIa.

I1K-2. Criocoben
MPOBOJIUTH
BBIYMCIIUTEIbHEIE
AKCTIEPUMEHTHI C
KCIIOJIE30BaHUEM
CTaH/IapPTHBIX
MIPOTPaMMHBIX CPEIICTB
C TICITBIO MTOJTYYEHUS
MaTeMaTUYECKUX
MOJieJiel TTPOIIECCOB U
00BEKTOB
aBTOMATHU3AI[UH U
yIpaBIeHUS

DJICKTPUUYCCKUX L[CHCP’I.

[IK-2.1. 3naer
OCHOBHBIC METO/IbI
MIPOBEICHUS
BBIYUCITUTEITHHBIX
JKCIIEPUMEHTOB C
HCIIOJIb30BaHUEM
CTaHJAPTHBIX
MIPOrPaMMHBIX.

[IK-2.2. Ucnonb3yet
CTaHJapTHEIC
MPOTPaMMHBIE CPEJICTBA
C IICIIBIO TTOTyUCHUS
MaTeMaTHYECKUX
MoOJIeNield TIPOIIECCOB U
00BEKTOB
aBTOMaTHU3allunu U
yIpaBIICHHUSI.

[IK-2.3. OcymecTBisiet
BBIYUCIIUTCIIBHBIC
9KCTIEPUMEHTHI C
HCTOJb30BaHHEM
CTaHAapPTHBIX
MPOTPAMMHBIX CPEJICTB.

12.

[TocTostHHBIN
INEKTPUUYECKUHN TOK.
Cwiia ¥ TJI0OTHOCTH TOKA.
Croponnue cunsl. /1C
U HanpsbkeHue. 3aKoH
Oma 1151 OTHOPOJHOTO
y4acTKa Ieru.

Y nenbHoe
ANEKTPUIECKOE
COTMPOTUBIIEHUE. 3aKOH
OmMma B

g depeHanTbHOR
dopme. ConpoTuBieHne
MIPOBOIHHUKOB.

OIIK-3. Crocoben
peuaTh 3a1a4u
aHaju3a U pacuera
XapaKTePUCTUK
3JIEKTPUUECKUX LIeTen

[1K-2. Ciocoben
IIPOBOJUTH
BBIYHCIIUTEILHBIE
9KCHIEPUMEHTHI C
HCIIOJIBb30BAaHUEM
CTaHJAPTHBIX
MPOTPaMMHBIX CPE/ICTB
C LIEJTBIO TTOTYyYECHUS
MaTEMATUYECCKUX
MoJieNieli MPOIIeCCOB U
00BLEKTOB
aBTOMAaTHU3allu 1
yIpaBJICHUS

OIIK-3.1. 3naet
OCHOBHBIE€ METO/bI
peuieHus 3aaa4
3IIEKTPUUECKUX LETEH.
OI1K-3.2. Ucnons3yeT
OCHOBHBIE€ METO/IbI
aHaJln3a XapaKTEPUCTUK
3IIEKTPUUECKUX LETEH.
OIIK-3.3.
Ocy1iecTBIS€T aHAIU3 U
pacuer XxapaKTepHUCTHK
3IIEKTPUUECKUX LETEH.

[IK-2.1. 3naer
OCHOBHBIC METOAbI
MPOBEICHHUS
BBIUUCITUTEITBHBIX
3KCIIEPUMEHTOB C
HCIIOJIb30BaHUEM
CTaHIAPTHBIX
NIPOIPAMMHBIX.

[1K-2.2. Ucnonb3yet
CTaHJapTHbIC
MIPOrpaMMHbBIE CPEJCTBA
C LIEJIBIO TTOTYYECHUS
MaTeMAaTHUECKUX
MOJIEeTIeH POIECCOB H
00BEKTOB
aBTOMATHU3AIUH H
yIpaBJICHHUSI.

ITK-2.3. OcymecTBisier

Ompoc,
pedepar,
nporpamMma,
Mpe3CHTAIHS
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BBIYHCIUTEIHHBIC
JKCIIEPUMEHTHI C
HCIIOB30BAaHUEM
CTaHJAPTHBIX
MIPOTPaMMHBIX CPEJICTB.

13. | Pabora u MOIIHOCTH OIIK-3. Cniocoben OIIK-3.1. 3Haet Ompoc,
TOKA. 3aKOH II}KOYH;{- pemars 3aaa49u OCHOBHBI€ METOIbI pe(bepaT’
Jlenna. 3akon Oma i | @HAIU3a U pacuera perreHus 3a1a4q } porpamma,
HEOTHOPOIHOTO yuacTka | XAPAKTEPHCTHK _ | DyeKTpHHecKuX Lenei. Npe3eHTaIHs
HerH (0GOBIIEHHBI anexrpudeckux nemnerd | OIIK-3.2. Ucnonb3yet

OCHOBHBIE METO/IBI
3akoH Oma). 3akon Oma
. aHaJIM3a XapaKTePUCTUK
AT SAMKHYTOM LCTIH. ANIEKTPHUUYCCKUX IICTICH.
[TpaBuna Kupxroda mist OITK-3.3.
Pa3BETBIICHHBIX LIETIEH. OCyIECTBIISCT aHAIN3 1
Mocrt Yurcrona. pacueT XapaKTepHCTUK
TermoBoe nercTeue JIIEKTPHUYECKUX IICTICH.
TOKa
[TK-2. Ciocoben [IK-2.1. 3naer
IIPOBOJAUTH OCHOBHBIC METO/bI
BBIYHCIINTEIIbHBIC MIPOBEACHUS
9KCIICPUMCHTEI C BbIYUCJINTECIIbHBIX
UCIIOJIb30BaHUEM IKCIIEPUMEHTOB C
CTaH/IapTHBIX UCTIONIb30BAaHUEM
NPOTPaMMHBIX CPEJICTB | CTaHJAPTHBIX
C LETIBIO TTOIYYCHUS IPOrpaMMHBbIX.
MaTeMaTUYECKUX [IK-2.2. Ucnonme3yeT
MoOeJel MPOLeccoB U | CTaHJapTHBIC
00BEKTOB HpOrpaMMHbIE CPE/ICTBA
aBTOMaTHU3allun N C ICJIBIO TTOJIYUCHUS
yIIpaBJICHUS MaTeMaTHYeCKUX
MOJIEJIEN TIPOLIECCOB U
00BEKTOB
aBTOMAaTH3AIMH U
yIIpaBJICHHUSL.
[IK-2.3. OcymecTBisieT
BbIYUCJINTCIIbHBIC
IKCTIEPUMEHTHI C
UCIIOJIb30BaHUEM
CTaHAapPTHBIX
MPOTPaMMHBIX CPEJICTB.

14. | MarauTHoe 1oJe u ero OIIK-3. Crocoben OIIK-3.1. 3naer Ompoc,
XapaKTEePUCTUKH. pemrath 3a1a4n OCHOBHBIE METO/IbI pedepar,
MarHuTHast HHIYKIIHS. aHaJM3a M pacuera peuieHus 3aaaq } Iporpamma,
3akon buo-Casapa- XapaKTePUCTHK IIEKTPUIECKHX IIeTIEH. npeseHTaLus

Jlannaca u ero
MPUMEHEHUE K pacuery
MPSIMOTO TOKA. 3aKOH
Awmmepa. B3anmoeictere
napaieIbHBIX TOKOB.
MaruuTtHas IMocTOsTHHAS.
MarauTtHoe 110J1e
JBIDKYIIETOCS 3apsiaa.
HelicTBHE MarHUTHOTO
MOJIs1 HA JBKYUIUHCA

SJICKTPUYCCKUX ueneﬁ

[1K-2. Cnocoben

OIIK-3.2. Ucnonb3yet
OCHOBHBIE METO/IbI
aHaJIM3a XapaKTePUCTUK
SNIEKTPUUECKUX TETEH.
OIIK-3.3.
OcymiecTBiseT aHAIN3 U
pacdeT XapaKkTepHUCTHK
3JEKTPUYECKHX LIETIEN.

TIK-2.1. 3Haer
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3apsia (cwia Jlopenna,
TIPaBHUIIO JICBOU PYKH).
Oddert Xomna. [ToTok
BEKTOpa MarHUTHOM
nHaykuuu. Teopema
T'aycca ns nosst B.

MIPOBOJIUTH
BBIUHCIIUTEIHHBIE
SKCIIEPUMEHTHI C
HCIIOJIb30BAaHUEM
CTaHIapPTHBIX
MPOTPAaMMHBIX CPEJICTB
C LENBIO MOYYCHUS
MaTeMaTUYECKUX
MOJieJiel TTPOIIECCOB U
00BEKTOB
aBTOMATHU3AINH U
yIpaBIeHU

OCHOBHBIC METOJIBI
MIPOBEICHUS
BBIUHCITUTEIBHBIX
JKCIIEPUMEHTOB C
HCTIOb30BaHHEM
CTaHJAPTHBIX
MIPOTPaMMHBIX.

[1K-2.2. Ucnonb3yet
CTaHJapTHEIC
MIPOrpaMMHBIC CPEICTBA
C TICIBIO TTOJTyYCHUS
MaTeMaTHYECKUX
MoOJIeNield TIPOIIECCOB U
00BEKTOB
aBTOMATH3AIUH U
yIpaBIICHHUSI.

[IK-2.3. OcymecTBisieT
BBIYUCIIUTCIIBHBIC
9KCIIEPUMEHTHI C
UCIIOJIb30BaHUEM
CTaHAapPTHBIX
MPOTPAMMHBIX CPEJICTB.

15.

DNeKTpOMarHuTHas
UHAYKIUS (OTIBITHI
®dapanest). 3aKkoH
®apanest. Buxpepnie
TOKU (TOKU DYKO).
NHnyKTHBHOCTH
KOHTYDA.
CaMouHayKIHs.
BzauMHuas uaayKmms.
Tpanchopmaropsl.
DHeprusi MarHuTHOTO
nosist. MarHuTHeIe
CBOMCTBA BEIIECTBA.

OIIK-3. Criocoben
perarsb 3agaun
aHaIu3a U pacyera
XapaKTepUCTUK
ANEKTPUYECKUX Leneit

[1K-2. Ciocoben
IIPOBOJUTH
BBIYHCIIUTEILHBIE
3KCHepI/IMeHTBI C
HCIIOJIB30BAaHUEM
CTaHJAPTHBIX
MPOTrPaMMHBIX CPE/ICTB
C LIEJIBIO TTOTYy4YECHUS
MAaTeMaTHYECKUX
MoJieNieli MPOIIeCCOB U
00BLEKTOB
aBTOMAaTHU3allu 1
yIpaBJICHUS

OIIK-3.1. 3naer
OCHOBHBIE METOIBI
penieHus 3ana4q
3NIEKTPUUECKUX LETEH.
OIIK-3.2. Ucnons3yer
OCHOBHBIE METOIBI
aHaJIM3a XapaKTEePUCTUK
3JIEKTPUUECKUX LETEH.
OIIK-3.3.
OcymiecTBiIseT aHAIN3 U
pacyeT XapaKTepUCTHK
AJIEKTPUIECKHX IIeTIeH.

[IK-2.1. 3naer
OCHOBHBIC METO/IbI
IIPOBEICHUS
BBIYUCIIUTCIIBHBIX
3KCIIEPUMEHTOB C
HCTIOJIb30BaHUEM
CTaHJIAPTHBIX
IIPOTPaMMHBIX.
[1K-2.2. Ucnonb3yet
CTaHJIapPTHHIC
MIPOrpaMMHbBIE CPEJCTBA
C LEJIBIO TIOJIYYEHUSA
MaTeMaTHYECKUX
MOJIeNIEl TTPOIIECCOB U
00BEKTOB
ABTOMAaTHU3AIlUU U
YHOpaBICHUS.

[IK-2.3. OcymecTBisieT
BBIYHCIIUTEIHHBIE
AKCIIEPUMEHTHI C
HCII0JIb30BAaHUEM

Ompoc,
pedepar,
nporpamMma,
pe3CHTAIHS
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CTaHJIaPTHBIX
MIPOTPaMMHBIX CPEJICTB.

16. | OcHOBBI TECOpUHU OIIK-3. Cnocoben OIIK-3.1. 3naer Ompoc,
MaKCBeHHa st pemaTs 3agavu OCHOBHBIC MCTOObI pe(bepaT’
3JIEKTPOMAarHUTHOTO aHalisa n paciera PCIICHI 3a71aq . porpamma,
ronsi. Buxpesoe more. XapaKTePUCTHK _ | DyeKTpHHecKHX enei. NpeseHTaIHs
ToK CMEIeHuS. anexrpudeckux nemnerd | OIIK-3.2. Ucnonb3yet

OCHOBHBIE METO/IBI
VYpaBaenue MakcBeria.

N aHaJIM3a XapaKTePUCTUK
ITepemennsbiit Tok. Llenun >EKTPHUECKHX TIeTIe.
IIEPEMEHHOTI0 TOKA C OITK-3.3.

AKTUBHBIM, EMKOCTHBIM OCyILLECTBISET aHAIN3 1
Y UHIYKTUBHBIM pacder XxapaKTepUCTUK
COIPOTHUBIICHUEM. JJEKTPUUECKHX LIETIECH.
Pe3onanc HanpsixeHuit
1 TOKOB. O000NIEHHBIN IIK-2. Crocoben [IK-2.1. 3naet
3akon Oma. MomHocTs | IPOBOIHTH OCHOBHBIE METO/IBI
B LETTH TIePEMEHHOTO BBIYHCIINTEIIbHBIC MIPOBEACHUS
TOKA. SKCIICPUMCHTEI C BbIYUCINTECIIbHBIX
UCIIOJIb30BaHUEM IKCTIEPUMEHTOB C
CTaH/IapTHBIX UCTIONIb30BAaHUEM
IMporpaMMHbIX CPEACTB CTaHAapPTHBIX
C LIEJIBIO TTOTYYCHHS IPOrpaMMHBbIX.
MaTeMaTUYECKUX [IK-2.2. Ucnone3yeT
MoOJeJel MPOLIeccoB U | CTaHJapTHBIC
00BEKTOB HpOrpaMMHbIE CPE/ICTBA
ABTOMATH3ALUH H C LEJIBIO MOy YeHHS
yIIpaBJICHUS MaTeMaTHYECKUX
MOJIEJIEN TPOLIECCOB U
00BEKTOB
aBTOMAaTH3AIMH U
YIIpaBJIEHHUS.
[IK-2.3. OcymecTBisieT
BBIYHCIIUTEIbHBIE
IKCTIEPUMEHTHI C
UCIIOJIb30BaHUEM
CTaHAapPTHBIX
MPOTrPaMMHBIX CPEJICTB.
Ontuka. KBantoBasi IIpUPoOaAa N3JVYIYCHUHA, ATOMHAaA U AACPHAaA (bn?.mca

Ne | Kontponupyemsie Kon u naumenoBanue | MuaukaTop HaunmenoBanue
paszensl (TEMBbI) KOMIIETEHIIUU JOCTHKEHUS OLIEHOYHOT O
JUCLUIIIUHBI KOMIIETEHIIUHU CpeacTBa

17. | OcHOBHBIE 3aKOHBI OIIK-3. Criocoben OIIK-3.1. 3naer Ompoc,
FGOMeTpI/I‘-IeCKOI\/’I pemars 3aga49u OCHOBHBIC METObI pe(bepaT’
oK. TTonHoe aHaJM3a M pacuera petieHust 3a1a4 } Ipe3eHTALHS
OTpaskeHHe. XapaKTePUCTHK AIIEKTPUYECKUX IICTICH.

Cdepuueckue 3epkaia.
ToHk#e JTMH3EI.
AGepparuu OnTHYeCKIX
cucreM. OCHOBHEBIC
dboTtomeTpuueckue
BEJIMYMHEBI U UX
€IUHHIIBI.

SJICKTPUYCCKUX ueneifl

OIIK-3.2. Ucnonb3yet
OCHOBHBIE METO/IBI
aHaJIM3a XapaKTEePUCTUK
3JEKTPUYECKHX IIETIEN.
OIIK-3.3.
OcymiecTBIseT aHAIN3 U
pacueT XapakTepHCTHK
SIIEKTPUUECKUX LETEH.
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[1K-2. CiocobeH IIK-2.1. 3Haer

MIPOBOJIUTH OCHOBHBIE€ METOJIbI
BBIYUCIIUTEIbHBIC MIPOBEACHUS
SKCIIEPUMEHTHI C BBIYHCITUTEIHFHBIX
WCTIIOTIb30BaHUEM JKCIIEPUMEHTOB C
CTaHJapTHBIX HCIIOB30BAHUEM
MPOTPAaMMHBIX CPEJICTB | CTaHAAPTHBIX
C TIeITBIO TTOITyYeHUS MIPOTPaMMHBIX.
MaTeMaTUYECKUX [1K-2.2. Ucnonb3yet
MoOJIeJIell IPOLIECCOB U | CTaHAApPTHHIE
00BEKTOB MIpOrpaMMHBIE CPECTBA
aBTOMATH3ALNU H C TIETBI0 TTOTyYeHUS
yIpaBIeHUS MaTeMaTHYECKUX
MOJIeNield TIPOIIECCOB U
00BEKTOB
aBTOMAaTHU3AlUU U
YIIPABJICHHUSL.
[IK-2.3. OcymecTBisiet
BBIYHCIIUTEIHHBIC
SKCIIEPUMEHTHI C
HCTIONTb30BaHUEM
CTaH/IAPTHBIX

IIPOTPAMMHBIX CPEJICTB.

KorepenTHocTh 1 OIIK-3. Cnocoben OIIK-3.1. 35aer Ompoc,

MOHOXPOMAaTHYHOCTH peuiaTh 3agavuu OCHOBHBIC MCTObI pe(bepaT’

CBETOBBIX BOJIH. aHaJiu3a U pacdyeTa peuICHUA 3a1av1 HporpaMMa,
XapakTEPUCTHK DIIEKTPUYECKUX TIETEH.

WnTepdepennus caera.
Mertobl HabMIOJeHUS
UHTEp(EpEeHINH CBETA.
Wutepdepeniys ceera B

. pe3CHTaIHSI
AIEKTPUUCCKUX IeTei OIIK-3.2. Ucnons3yet

OCHOBHBIE METO/IbI
aHaJIN3a XapaKTepUCTUK
3IIEKTPUUECKUX LEMEH.

TOHKHUX IJICHKAX. OI1K-3.3.
ITpumenenue Ocy1ecTBisieT aHaIM3 U
uHTep(EepEeHINN CBETA. pacyeT XxapaKTEepUCTHK

3IIEKTPUUECKUX LETEH.

IIK-2. Cnocoben IIK-2.1. 3Haer
MIPOBOJIUTh OCHOBHEIE METOEI
BBEIYHCINTEILHBIE MIPOBECHHUS
9KCHIEPUMEHTHI C BBIUHCIIATEIBHBIX
HCIIOJIb30BaHUEM 9KCIIEPUMEHTOB C
CTaHIaPTHBIX HCIIOJIL30BaHUEM
MPOTPaMMHBIX CPEJICTB | CTAHAAPTHBIX
C TIITBIO TTOITyYeHUS MPOTrPaMMHBIX.
MaTeMaTHIECKUX [1K-2.2. Ucnonb3yet
MOZEJIE IPOLECCOB U | CTaHJIAPTHBIE
00BEKTOB IIPOrpaMMHBIE CPEICTBA
aBTOMAaTHU3aIuU 1 C 1IJIBIO MOJTYUCHHS
yIpaBJICHUS MaTeEMaTHIECKUX
MOJIeTIeH TTPOIECCOB H
00BEKTOB
aBTOMATH3AIIMH U
YIpaBICHUS.
[IK-2.3. OcymecTBisiet
BBEIYHCIIUTEILHEIE
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OKCIICPUMCHTEI C
HCIIOJIB30BAaHUECM
CTaHAAapPTHBIX
OporpaMMHBIX CPEIACTB.

19. | [punwmn [rolirenca- OIIK-3. Criocoben OIIK-3.1. 3naer Ompoc,
(DpeHe_]'[;[_ Meton 30H peuaTts 3aga4u OCHOBHBIC METObI pe(bepaT’
OpeHes. aHaNM3a ¥ pacuera peleHus 3a1a4 } mporpamma,
TpsMonuHeiiHOe XapaKTePUCTUK _ | DNIEKTPHHYECKHX LeMeH. NpeseHTaIHs
pAcIIPOCTpaHEHHE CBETa. anextpudeckux nemned | OIIK-3.2. Ucnonb3yet

OCHOBHBIE METOJIBI
Hudpakmus Openens Ha
aHaAIIN3a XapaKTePHUCTHK
KpYyIJIOM OTBCPCTHH 1 ANIEKTPHUUYCCKUX IICTICH.
nmucke. Judpakuus OIIK-3.3.
®paynrogepa Ha OfHON OcyIecTBISET aHAIN3 U
wenu. Jndpaxuus pacyeT XapaKTePUCTHK
®payHrodepa Ha ANEKTPUICCKUX LETICH.
T (HpaKIIMOHHON
peleTKe. I1IK-2. Crrocoben IIK-2.1. 3naeT
HpOCTpaHCTBeHHa}I IIPOBOJAUTH OCHOBHBIC MCTO/IbI
peIHeTKa. PaCCCﬂHI’Ie BbIYUCINTCIIbHBIC IIPOBCACHUA
ceta. JIudpakius Ha 9KCIIEPUMEHTEI C BBIYHCIUTEIBHBIX
N UCIIOJIb30BaHUEM IKCIIEPUMEHTOB C
MPOCTPAHCTBEHHOMN
CTaHAAPTHBIX HCIIOJIB30BAHUEM
pemerke. QopMyia HPOrPaMMHBIX CPEACTB | CTAHAAPTHBIX
Dyinbda-bporros. C LIENTBIO TIONTyYeHHS IPOTPaMMHBIX.
Paspemaromas MaTeMaTHYECKHX [1K-2.2. Ucnonn3yer
CIIOCOOHOCTH MOZEJIE IPOLECCOB U | CTaHAPTHBIE
ONTUYECKUX MPUOOPOB. | 0OBEKTOB OpOrpaMMHBIE CPEICTBA
HOHS[TI/IG 0 FOJ]O]"pa(l)I/II/I, aBTOMaTHu3alum n C LCJIBIO TTOJIYUCHUS
yHpaBJICHUA MAaTEMAaTUYCCKUX
MOJIeJeii IPOLEecCOB U
00BEKTOB
aBTOMaTHU3alluu "
yIIpaBICHUSL.
[IK-2.3. OcymecTBisier
BbIYUCJINTCIIbHBIC
OKCIICPUMEHTEI C
UCIIOJIb30BaHUEM
CTaHAapPTHBIX
IIPOTrPAMMHBIX CPEJICTB.

20. | Aucnepcus csera. OIIK-3. Crocoben OIIK-3.1. 3naer Ompoc,
DJIeKTPOHHAS TEOPHSI peuiath 3aaa4qu OCHOBHBIC METO/IbI pedepar,
JMCIIEPCHU CBETA. aHaJM3a M pacuera peuieHus 3aaaq } Iporpamma,
[Mornomenue cBeta. XapaKTePUCTHK _ | DyeKTpUHecKuX uenei. Npe3eHTalHs
Oddext Jomnepa. anekrpuueckux nernedt | OINK-3.2. Ucnons3yer
W3znyuenne BaBuiosa- OCHOBHBIE METO/IbI
YepeHKoBa. aHaIIN3a XapaKTePUCTHK

[1K-2. Ciocoben
IIPOBOJUTH

SNIEKTPUUECKUX TETEH.

OIIK-3.3.

Ocy1iecTBIA€T aHAIU3 U

pacuer XxapaKTepUCTHK
SNIEKTPUUECKUX TETEH.

TIK-2.1. 3Haer
OCHOBHBIE METO/IbI
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BBIYHCIIUTEIbHEIE
9KCIIEPUMEHTBI C
HCIO0JIb30BaHUEM
CTaH/IapPTHBIX
MIPOrPaMMHBIX CPEICTB
C IIETIbIO MOTyYCHHS
MaTeMaTHYECKUX
MOJIEJICH TIPOIECCOB U
00BEKTOB
aBTOMAaTH3aLUU U
yIpaBIeHUS

MIPOBEICHUS
BBIYUCITUTETHHBIX
JKCIIEPUMEHTOB C
HCIIOJIb30BaHUEM
CTaHJAPTHBIX
MPOTPaMMHBIX.
[1K-2.2. Ucnonb3yet
CTaHJIapPTHHIC

MPOTPaMMHBIE CPEJICTBA

C LIEJBIO MTOMyYCHHUS
MaTeMaTHYECKUX
MOJIeNield TTPOIIECCOB U
00BEKTOB
aBTOMAaTH3aAUH U
YIpaBICHHUSL.

MK-2.3. OcymecTBusiet
BbIYUCJINTCIIbHBIC
OKCIICPUMEHTEI C
HCTIONTb30BaHUEM
CTaHAapPTHBIX
NPOrpaMMHBIX CPEACTB.

21.

EcrecTBeHHbIN U
NOJIIPU30BaHHBIN CBET.
ITonsipusanus ceera npu
OTpaXCHHUH U
IPEJIOMJICHUU Ha
IPaHULIE ABYX
JIUBJIEKTPUKOB. [[BOitHOE
Jy4YEnpeIoMIICHHE.
ITonstpusannoHHbIe
IPU3MBI U TIOJIIPOUIBL.
HckyccTBeHHas
ONTHYECKAS
AQHU3O0TPOIHSL.
Bpamenue miockoctu
MOJIIPU3aLIUH.

OIIK-3. Cnocoben
pelaTth 3a7auun
aHaju3a U pacuera
XapaKTEePUCTUK
3JIEKTPUUYECKUX LIeTeN

IIK-2. Cnocoben
MIPOBOIUTH
BBIYUCIIUTEIILHBIE
9KCHIEPUMEHTHI C
HCI0JIb30BaHUEM
CTaHIapTHHIX
MPOTrPaMMHBIX CPE/ICTB
C IIETIbIO MOJTyYCHHS
MaTeMaTHYECKUX
MOJIeJIel TIPOIECCOB U
00BEKTOB
aBTOMAaTHU3ALUA U
yIpaBJICHUS

OIIK-3.1. 3naer
OCHOBHBIC METO/IbI
peleHus 3aaay
3JIEKTPUYECKUX LICTIEH.
OI1K-3.2. Ucnons3yet
OCHOBHBIE METOJIBI

aHaJM3a XapaKTepUCTUK

3IIEKTPUUECKUX LETEH.
OIlK-3.3.

OCYII_IGCTBJ'IHGT aHaJIn3 1

pacuer XxapakTepHUCTHK
3IIEKTPUUECKUX LETEH.

[IK-2.1. 3naeT
OCHOBHBIEC METO/IbI
MIPOBECHHUS
BBIUUCITUTEITBHBIX
3KCIIEPUMEHTOB C
UCIIOJIb30BaHUEM
CTaHJAPTHBIX
MPOTrPaMMHBIX.
[1K-2.2. Ucnonb3yet
CTaHJIapPTHHIC

nporpaMMHBIC CPpEACTBaA

C LEJBIO MTONyYEeHUS
MAaTEMAaTHYECKUX
MOJIENICH MPOIIECCOB U
00BEKTOB
aBTOMATHU3aLUH U
yIpaBJICHHSI.

[IK-2.3. OcymecTrisiet
BBIYHCIIATEIILHBIE
9KCIIEPUMEHTHI C
HCHOJIb30BAHUEM
CTaHIAPTHBIX

Ompoc,
pedepar,
nporpamMma,
Mpe3CHTAIHS
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OporpaMMHBIX CPCACTB.

22. | Tennosoe uzmyuenue u | OIIK-3. Cnocoben OIIK-3.1. 3Haet Omnpoc,
ero XapaKTEPUCTUKH. pemaTs 3agavu OCHOBHBIC MCTOObI pe(bepaT’
3akon Kupxroda. aHaJM3a M pacuera pelieHus 3a1aq } mporpamma,
3axomb! CTedana- XapaKTePUCTHK _ | DyeKTpHHecKuX Lenei. Npe3eHTaIHs
BonblMana 1 cmemenns | XICKTPAIECKUX LeneH OIIK-3.2. Ucnonb3yeT
Buna. ®opmyiiel Panes- OCHOBHBIC METOJI

aHaJIM3a XapaKTePUCTUK
Hoxunca u [lnanka, SNIEKTPUUECKHUX TIETICH.
Onrnueckas OITK-3.3.
nupomMetpus. TemnoBsie OCYILECTBISET aHATH3 I
HCTOYHHKHU CBETA. BI/I,Z[LI pacueT XxapakTepucTUuK
dororddexra. 3aKOHBI SIIEKTPUYECKUX TIETIE.
BHEIIIHETO
q)OTOS(b(beKTa. [IK-2. Crocoben [IK-2.1. 3naet
YpasHenue DifHmTeiina | TPOBOUTE OCHOBHBIC METO/IBI
JUTSL BHEIITHETO BBIYHCIIUTEIIbHBIC MPOBEACHUS
(1)OT03(1)(1)6KT8,. SKCIICPUMCHTEI C BbIYUCJINTECIIbHBIX
TpumeHeHne UCIIOJIb30BaHUEM IKCIIEPUMEHTOB C
CTaH/IaPTHBIX HCIIOJIb30BAaHUEM
(poroapdexra. Macea n IIPOIPAMMHBIX CPEICTB | CTaHIAPTHBIX
UMIIYJIbC (OTOHA. C LIEJIBIO TTOTYYCHHS IPOrpaMMHBbIX.
Jasienue ceera. MaTeMaTHYCCKUX [1K-2.2. Ucnone3yer
Odpexr Komnrona u MOZEJIEd IPOLECCOB U | CTaHIAPTHBIE
€ro 3JIEeMEHTapHas 00BEKTOB HpOrpaMMHbIE CPE/ICTBA
Teopus. EnuHCTBO ABTOMATH3AIIUH U C LEJBIO MOy YCHHS
KOPIYCKYJIIPHBIX U YIpaBJICHUA MaATCMAaTHYCCKUX
BOJIHOBBIX CBOWCTB MOJiesIelt POLECCOB 1
5JIEKTPOMArHUTHOTO 06beKTOB
3Ty TeHYIS. ABTOMATH3AI[HH U
yIIpaBJICHUSL.
[IK-2.3. OcymecTBisieT
BBIYHCITUTEIIbHBIE
IKCIIEPUMEHTHI C
UCIIOJIb30BaHUEM
CTaHIAPTHBIX
MPOTrPAaMMHBIX CPEJICTB.

23. | Mogenu aroma Tomcona | OIIK-3. Cnocoben OIIK-3.1. 3naer Ompoc,

u Pegep(bopﬂa_ pemaTh 3aaavuu OCHOBHBIC MCTO/IbI pe(bepaT’
JIvHeryaThbIi CIIEKTp aHajsa n paciera PCIICHI 3a/1aq . porpamma,
aTOMa BOOPOJIA. XapaKTePUCTUK AIIEKTPHUUYECKUX TICTICH. Npe3eHTaIHs

IToctynatel bopa.
OmnbiTel @panka u
I'epua. Ciextp aToma
BOoJI0poia o bopy.

JIEKTPUYECKUX LeTiel

I1K-2. Ciocoben
MPOBOJIUTH
BBIYHMCIIUTEIbHEIE
3KCHepI/IMeHTLI C
HCIO0JIb30BaHHEM

OIIK-3.2. Ucnonb3yet
OCHOBHBIEC METO/IBI
aHaJn3a XapakTepUCTHUK
INEKTPUUYECKUX LIETIEH.
OIIK-3.3.
OcymiecTBiseT aHAIN3 U
pacueT XapakTepHCTHK
INEKTPUUYECKUX LIETIEH.

IIK-2.1. 3Haer
OCHOBHBIE METOBI
IIPOBEICHUS
BBIYHUCIINTCIIBHBIX
JKCIIEPUMEHTOB C
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CTaH/IapPTHBIX HCHOJIb30BaHHEM

MPOTPaMMHBIX CPEACTB | CTAaHAAPTHBIX

C LIETIBIO MOTyYeHHUS MIPOrPaMMHBIX.

MaTeMaTUYECKUX [IK-2.2. Ucnonb3yet

MOJIeJIe TIPOIIECCOB M | CTaHAAapPTHHIE

00BEKTOB MIpOrpaMMHBIE CPECTBA

aBTOMaTH3alUN U C LIEJBIO MOTyYCHHUS

yIpaBICHUS MaTeMaTHYECKUX
MoOJIeNiel TIPOIIECCOB U
00BEKTOB
aBTOMAaTU3aAUH U
YIpaBIEHHUSL.
MK-2.3. OcymecTBusier
BBIYHCITUTEIHHBIC
IKCIIEPUMEHTHI C
HCIIONTb30BaHUEM
CTaHJapTHBIX
pOTrPaMMHBIX CPEICTB.

24. | KopryckyssipHO- OIIK-3. Cnocoben OIIK-3.1. 3naer Ompoc,
BOJIHOBOU Tyalli3M peuniaTts 3aga4u OCHOBHBIC METO/bI pe(bepaT’
CBOJCTB BEIECTBA. aHaNM3a U pacyera penieHus 3ana4q } mporpamma,
COOTHOIICHHE XapaKTepUCTUK _ | omexTpureckux neneit. npeseHTaIIA
HeoTpe/IeNeHHOCTEi. anextpudeckux nemned | OIIK-3.2. Ucnonb3yet

BonnoBas ¢yHkius u ee
CTAaTHUCTUYCCKUM CMBICI.
Ob1ee ypaBHEeHHE
[Ipenunrepa.
YpaBHeHUE
[Ipenunrepa nms
CTallMOHAPHBIX
COCTOSTHUM. JIBHKEHUE
CBOOOJHOM YaCTHUIIBI.
Yactuna B
MOTCHIMAILHOM SIITUKE.
TynnenbHbINA 3D PEKT.
JInHeHbIH
rapMOHUYECKUI
OCLWJLIATOP B
KBAaHTOBOM MEXaHHKE.

OCHOBHBIE€ METO/IbI
aHaJIN3a XapaKTepUCTUK
3NIEKTPUUECKUX LETEH.
OIIK-3.3.
Ocy1ecTBIAET aHAIN3 U
pacyeT XxapaKTepUCTHK
3JIEKTPUUECKUX LETEH.

I1K-2. Criocoben [IK-2.1. 3naer
MIPOBOIUTH OCHOBHBIE METO/IbI
BBIYUCITUTEIIbHBIC MPOBEICHHUS
9KCHIEPUMEHTHI C BBIUUCITUTEITBHBIX
MCIIOJIb30BaHUEM 9KCIIEPUMEHTOB C
CTaHIapTHHIX HCIIOJTb30BAHUEM
MPOTPaMMHBIX CPEJICTB | CTAHAAPTHBIX
C 1ICJIBIO MOJTYYEHUS POTPAMMHBIX.
MaTeMaTUIECKUX [1K-2.2. Ucnonb3yet
MoOJIeNieii IPOIIECCOB M | CTaHAAPTHBIC
00BEKTOB MPOrpaMMHBIE CPEJICTBA
ABTOMATH3AIIUH U C LEJBIO MTONYYSHUS
yIpaBJICHUS MaTeMAaTHUECKUX
MOJIeJICH MPOIIECCOB U
00BEKTOB
aBTOMATH3AIIH H
yIpaBJICHHSL.
[IK-2.3. OcymecTBisieT
BBIUHCITUTETBHEIE
9KCIIEPUMEHTHI C
HCTOb30BaHHEM
CTaHIapTHBIX

IporpaMMHBIX CPCIACTB.
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SHEPTHUS CBSI3U sJIpa.
CnuH sapa u ero
MarHuTHBI MOMEHT.
Snepubie cuinsl. Monenu
anpa. PaguoaktusHoe
W3JIyYE€HHE U €TI0 BUJBI.
3aKoH paIuOAKTUBHOTO
pacnana. [IpaBuna

3JIEKTPUYECKUX 1enei

[1K-2. Cnocoben

OIIK-3.2. Ucnonb3yeT
OCHOBHBIE METOJIBI

aHaJIM3a XapaKTCPUCTUK

ANEKTPUUYECCKUX LICTICH.
OIIK-3.3.

Ocy1iecTBIAeT aHAIU3 U

pacyeT XapaKTepUCTHK
SNIEKTPUUECKHUX TIETICH.

TIK-2.1. 3Haer

CMEIICHUSI.
3aKOHOMEPHOCTH TIPOBO/IUTH OCHOBHBIE METOJIBI
anbba-pacnana. Bl BBIYHCITHTEIIbHbBIC POBEICHUSI
OKCIICPUMCHTHI C BbIYUCJINTECIIbHBIX
OcTa-pacmana, p
. HCIIOJIb30BAaHUEM IKCIICPUMEHTOB C
HEUTPUHO, IO3UTPOH.
r CTaHIAPTHBIX HCIIOJIb30BaHUEM
anVIa I/I3J1yquI/Ie 1 ero IMporpaMMHbIX CpEACTB CTaHAapPTHBIX
CBOHCTBA. PE30HAHCHOE | ¢ yienpi0 MOy YCHUS IPOTPaMMHBIX.
IIOTJIOIECHUE raMMa- MaTeMaTHYECKUX [1K-2.2. Ucnons3yeT
uziydenus (3pdexr MOZEJIE IPOLECCOB U | CTaHIAPTHBIE

Meccbayapa). Mero bt
HAOJIFOIEHUS U
perucTpayu
PaaOaKTUBHBIX
W3JIy4YCHHUN U YaCTHILI.
SInepHble peakuu U ux

00BEKTOB
ABTOMATHU3ALUU U
yIpaBJICHUsI

IporpaMMHbBIE CPEACTBA

C TIETBI0 TTOTyYeHUS
MaTeMaTHYECKUX
MOJIEJIEN TPOLIECCOB U
00BEKTOB
ABTOMAaTH3AIlUU U

YIIpaBJIEHHUS.
OCHOBHBIE THIIBI.
i N [IK-2.3. OcymecTBisieT
OSHTPOH, HCUTPOH. BBIYNCIIUTEIIbHBIC
ONEeKTPOHHBIN 3aXBar. KCIIEDHMEHTEI ¢
SlaepHble peakiuu mos HCIIOJIb30BAaHUEM
JIECTBUEM HEUTPOHOB. CTaHJapTHBIX

Iennas peakuus
JIETICHUS ¥ TIOHSATHE O
SICPHOU DHEPTETHKE.
Peakuus cunresa
ATOMHBIX SJEP.

IporpaMMHBIX CPCIACTB.

25. | Paszmep, coctas u 3apsan | OIIK-3. Cnocoben OIIK-3.1. 3Haer Ompoc,
aTOMHOTO fAIpa. pemaTs 3agavuu OCHOBHBIC MCTO/IbI pe(bepaT’
Maccosoe u 3apsiI0BOE aHaJIM3a U pacyera pCUICHUA 3a1a4 5 porpamma,
qucIa. I[e(i)eKT MaccChl U XapaKTCPpUCTUK DJICKTPUUCCKUX LICIICH. Hpe3eHTaLKs

Jranbl popmMupoBanus komnereHuuii B mpouecce ocsoenusi OIIOII npsmo
CBS3aHBI C MECTOM JHCIHMIUIMH B oOpa3oBaTenbHOM mporpamme. Kaxaprii stan
dbopMHUpOBaHUS ~ KOMIETCHIIMH, XapaKTEPU3YyeTCs  OMPENCICHHBIMA  3HAHHUSIMH,
YMEHUSMH W HaBBIKAMU U (WJIHM) OMBITOM NMPOGECCHOHAIBHON JeATEILHOCTH, KOTOPHIC
OLICHUBAIOTCS B MPOLECCE TEKYIIEr0 KOHTPOJSA YCIEBAEMOCTH, MPOMEXKYTOUYHOU
aTTeCTalMM MO JTUCHUIUIMHE (TIPAKTHUKE) U B TIPOIIECCE UTOTOBOM aTTECTAIUU.

Juciunnuna «@u3uka» ABISETCS  MPOMEKYTOYHBIM  3TAalloM  KOMIUIEKCa
JTUCHUIUIMH, B XOJI€ M3YYCHUS KOTOPBIX y CTYACHTOB (DOPMUPYIOTCS KOMIETEHIIUU
OIIK-1.

®opmupoBanusi komnereHuuu OIIK-3 wu [IK-2 HaymHaercs ¢ u3ydyeHUs
TUCUUTUIMHBL «MatemaTtuka» u «MHpopmaTukay.
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3aBepiaercsa padbora no GOPMUPOBAHUIO Y CTYJEHTOB YKa3aHHBIX KOMIIETEHLIUN
(OIIK-3 wu IIK-2) B xome wu3ydeHUs IUCHHMIUINH: «llepCHIeKTHBBI pa3BUTHUS
WHOOPMATUKA W  BBIUACIUTEIBHOM  TeXHHKW», «IIpoekTHass  IeSITeTbHOCTHY,
[Tpon3BoACTBEHHAs MPAKTHKA: HAYYHO-HUCCIEAOBaTeNbckas pabota, [IponsBoacTBeHHAs
MPaKTUKA: OPEIIUIUIOMHAS PAKTHKA.

B npomecce u3yyeHusi QMCHUIIMHBI, KOMIETEHIIUN Takxke (opMupyroTcs
MOJ3TAIHO.

OcHoBubiMM dTanmamu  (opmupoBanust OIIK-3 u [IK-2 npu wuzydenun
aucuuiiiabl - B1.1BB15. «®usuka»  sABISETCS  MOCIEAOBATEIBHOE  HM3Yy4YEHUE
coJiepKaTeNIbHO CBA3AHHBIX MEXIY COOOM TeM y4eOHbIX 3aHsATUH. V3ydeHue Kaxioun
TEMbl TIPENIoiaraeT OBJIAJCHUE CTYJACHTAaMH HEOOXOJUMBIMU JAECKPUITOPAMHU
(cocraBnsgrommMu)  KomneTeHIMH. Jlns  omeHku  ypoBHS — cHOPMHPOBAHHOCTH
KOMIIETEHIIUM B TMPOLECCe U3YUYEHUs] AUCHUIUIMHBI MPETyCMOTPEHO IPOBEICHUE
TEKYIIETO0 KOHTPOJIA yCINEBAaEMOCTH MO TeMaMm (paszenaM) JAUCHUIUIMHBI U
MPOMEXKYTOUHON aTTECTAIIMU IO TUCITUILIINHE —IK3aMEH.

8.2. KoHTpoJibHbIE 3aJaHUA M MaTepHaJIbl, HEOOXOAUMbIE VISl OLEHKU 3HAHWIA,
yMEHMd M HABBIKOB M (WIH) ONbITA JeATEJbHOCTH, XAPAKTEPHU3YIOIIUX ITAINbI
(popMupoBaHusa KOMIIETEHINI B Npolecce 0CBOCHUS 00Pa30BaTe/IbHOM POrPaMMbI

8.2.1. KoHTpoJbHbIe BONPOCHI N0 TeMaM (pa3jesiaM) JJIsl ONPOca Ha 3aHATHAX

Tema (pa3gen) Bomnpocsl

Mexanuka. D€MeHTBI 3aKOH U3MEHEHUSI KOJIMYECTBA ABMXKEHUS. 3aKOH COXPaHEHUS
kuHeMatuku. O6muii ciyyai KonuyectBa ABwxkeHUs. [Ipunoxenus B npupose u rexuuke. Pabora,
KPUBOJIMHEHHOTO JABHKEHHS SHEPrus, MOUTHOCTh. 3aKOH COXpaHEHUs dHepruu. JluHaMuka

MaTepualbHON TOUKU. Byl
MEXaHWYECKOTO JBM)KEHHUS Tell.
[TonsiTUs TENa OTCUETA, CUCTEMBI
0TCYeTa, Yncia CTENeHel CBOOOIBI.
[IpsamonnHeitHOEe ABUXKEHNE
MaTepuanbHON Touku. JIBmkenne | TAPATIICIICIIUIICAA.

BpAIATEIbHOIO JBUKCHHUSL.
MowmenT cuibl. PaboTa Bo BpamaTeinbHOM JABMKEHUA. MOMEHT
VMHEPLMH MaTEPUATILHOW TOUKH, TEJIA, TOHKOIO OJTHOPOAHOIO CTEPKHS,
MOJIOTO OJTHOPOJHOTO LIMIMHJPA, KOJIbIA, IPSIMOYTOJIBHOTO

MaTepHaﬂLHOﬁ TOYKHU I10 HpI/IMCpI)I OmnpeaAcCIICHNA MOMCHTA HHEPLUHN TCJIa AMHAMHWYCCKUM
okpyxkHocTU. ITyTh. CKOpOCTS. MeTo1oM. MomeHT nMitysbea. KnHeTndeckast 3HEpIrys BpallaroIerocs
Vckopenue u ero coctapnsomue. | tena. OCHOBHOE ypaBHEHHUE IMHAMUKH BPAIlaTeIbHOTO IBUKEHUS.
JlMHaMuKa MaTepHaIbHON TOUKH. 3aKOH COXpPaHEHHsI MOMEHTA UMITyJIbCa

Macca. Cmia. 3axons! HeroToHA.

Konebanus. CBoOoaHbIC, TapMOHUYECKHE KosieOaHus. CMelieHue,
CKOpPOCTbh, YCKOpEHUe, epuo, ¢paza KonedaHuil, yacToTa.
3aryxatomue kojiebanus. [lepros 3aryxaromumx KoieOaHui.
Amnepuoandeckue kojebanus. BeiHy Xk 1eHHbIe Kojebanus. Pe3onaHc.
[Tonsitue aBrokonebanuii. ['apmonnuecknii ocruuisTop. [IpyKuHHBIH,
(bu3nuecKuil, MaTeMaTUIECKUN MasITHUKH.

Kunernueckas u IMOTCHIHAJIbHAA SHCPIrUn K0J1e0aTeJIbHOTO JBWXKCHUS.

Jledopmaruu TBEpIOTO TeNa. 3akoH ApxuMena. YpaBHEHNE HEPa3phIBHOCTH. YpaBHeHue bepHyum.
3axon I'yka. Yrpyrue BOJHEL Tpy6xa Iuto-ITpanarns. BomocTpyiinsii Hacoc. @opmyna
BoJtHOBEIE TPOIIECCHI. Toppuuesm.

[IpononeHBIE U TONIEPEYHBIE
BOJIHBI. Y PaBHEHUE TUIOCKOMI
BOJIHBL. [ToHsTHS: (ha3a BONHBI,

MonexyIsipHO-KMHETUYECKasi TEOPHS UCATbHBIX Ta30B. 3aKOHHI,

OMUCHIBAIOLIME TTOBEACHUE UACAIbHBIX Ia30B: 3aKOH boiiss-
Mapuorra, I'eli-JTroccaka, Janerona. YpasHenus Knaiinepona,

({POHT BOJHBI, JUIMHA BOJIHBL. .

T10TOK SHEpTHH BOJH MenneneeBa-Knaiinepona. Ilocrosinnas bonpuimana.

TuaponuHamuka. Jlasienne Uwucno Jlommvuara. OCHOBHOE YpaBHEHHUE MOJICKYJISIPHO-
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JkuakocTH. 3akoH Ilackans qis
KHIKOCTEH 1 ra3oB. JlaBieHue Ha
JTHO U CTEHKH COCyJia Ipu
JICUCTBUU CHJIBI TSDKCCTH.

KHHETHYECKOMN TCOpHUU UACATIBHBIX I'a30B.

SBnenuns nepenoca: quddy3us,
TEIUIONPOBOIHOCTh, BHYTPEHHEE
Tperre. OCHOBBI TEPMOAMHAMUKH.
UYucro crenenei cBOOOIbI
MOJIEKYJIbI. 3aKOH PaBHOMEPHOTO
pacrpe/eNieHus SHEPTUH 1o
CTETICHAM CBOOOJIBI MOJICKYIL.

[lepBoe Hauano TepMoguHaMuKU. PaboTa raza npu USMEHEHUH €ro
obwrema. TermnoeMKocTh, ypaBHeHHEe Maiiepa.

BsskocTs (BHyTpeHHEe TpeHue). JluHaMudeckas 1 KHHEMaTHuecKas
BA3KOCTh. HhIOTOHOBCKHE ¥ HEHBIOTOHOBCKHE XKUAKOCTH. CHila BHYTPEHHETO
TpeHus. MeTosl onpeneneHus BsI3kocTu: a) Meton Ctokca; 0) MeTox
[Myazetins. Yucno Peitnonbaca. JlamuHapHbIi 1 TypOyJICHTHBIN PEKUMBI
TE€YECHHS KUIKOCTH

[IpuMeHeHue nepBoro Hayaia TEPMOJAMHAMUKU K H30IIPOLIECCAM.
N3oxopusiii iponiecc. M3o006apHsIil mporecc. M3oTepmudeckuit
npoiiecc. Annabatuyeckuii npoiecc (ypaBHenue [lyaccona).
[Tonutponusiit npouecc. Kpyrooit npornecc (1uki). O6patumeie u
HeoOpaTHMBIe TPoIlecchl. Bropoe Hayamo TepMOIMHAMUKH.

DHTpONUs, €€ CTATUCTUUECKOE
TOJIKOBAaHHUE U CBA3b C
TEPMOJIMHAMUYECKOU
BEPOATHOCTBIO.

TpeTLe Ha4vaJl0 TCPMOJUHAMUKHU. Temnosbie ABUT'aTCIIN U
XOJIOJHUJIbHBIC MalllMHBI. I_[I/IKJI KapHo n €ro K.I1.4. JJI1 naCaJlbHOI'O
rasa.

I'eomeTpuueckas ontuka

WnTtepdepenus creta

Hudpaxums cBera

BzaumMoneiicTBre 3/M BOJIH € BEIIECTBOM.

Honﬂpnsamm CBCTa

KganToBas mpupojia H3mydeHus
OJeKTpOMarHUTHAs! HHIYKLUS
(omerTer @apanest). 3akoH
®dapanest. Buxpepble TOKU (TOKU
Dyko).

WuaykTuBHOCTh KOHTYpa. CamoumHayKuus. Bzaumuast untykuus.
Tpanchopmaropbl. DHEpPrHsi MATHUTHOTO MOJI. MarHuTHBIE CBOICTBA
BELIECTBA.

OcHoBbI Teopun MakcBeiia Juist 3JIEKTpOMarHuTHOro noJisi. Buxpesoe
nose. Tok cmemenus. YpaBHenne Makcpeia.

Ilepemennsiit Tok. Llenu nepeMeHHOro TOKa C aKTUBHBIM, EMKOCTHBIM
Y UHAYKTHUBHBIM CONPOTUBJIEHHEM. Pe30HaHC HANpsSKEHUH U TOKOB.
O0600611eHHbIH 3ak0H OMa. MOIIHOCTB B 1IeNIH IEPEMEHHOT0 TOKa.

MexaHu4ecKHe U 3/M KOIeOaHusI.
KBasucrannonapHsie TOKH.
Ynpyrue BOJIHBIL.
DNeKTpOMarHUTHBIE BOJTHBI
MexaHuKa. DIeMEHThI
kuHeMaTuku. OOmwmii ciryvai
KPUBOJIMHEHHOTO JIBIKEHUS
MaTepualbHON TOUKU. Byl
MEXaHUYECKOTO ABMIKECHHS TEJ.
IloHsaTHs Tena oTcuera, CHCTEMBI

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

IIpsamonuHeitHoe ABUXKEHNE
MaTepualbHOU TOUKU. [IBrxKeHue
MaTepUaIbHON TOYKH 10
okpyxHocTH. [TyTh. CKOpOCTB.
YCcKOpeHue U er0 COCTaBIISIONINE.
JunamMuka MaTepuaibHOU TOUKH.
Macca. Cuia.

3akonsl HeroToHAa.

3aK0oH U3MEHEHUS KOJIMYECTBA JIBIKCHHS. 3aKOH COXPaHECHHS
KoJM4uecTBa ABKeHus. [Ipunoxkenus B mpupojie u TexHuke. Pabora,
SHEPTHsI, MOIITHOCTh. 3aKOH COXpaHEHUsI SHEpruu. J[nHamuka
BpalareabHoro ABuxkeHus. MomeHT cuibl. PaboTa Bo BpamateabHOM
JBUKCHHUMU.

MoOMEHT uHepIMu MaTepUAIbHON TOYKH, T€Jla, TOHKOTO OJIHOPOJIHOTO
CTEPIKHSI, OJIOTO OJJHOPOIHOTO IMJIMH]IPA, KOJIbIIA, IPSIMOYTOIHHOTO
napauienenunena. [lpumeps! onpeaenenys MOMEHTa HHEPLIMM Tea
JTUHAMAYECKHM METOJIOM. MOMEHT UMITYJIbCa.

Kunernueckas OHEPTIUA BpallatoIICTroCa TCIa. OcHoBHOE YpaBHCHUC
JUHAMHKHU BPAIIaTCIIbHOTO ABHUKCHUA. 3aKkoH COXpaHCHUSA MOMCEHTA
HUMITYJIbCA.

Konebanus. CBoOoaHEIE,
rapMOHHYECKUE KOJIeOAHNSI.

I"apmonnueckuii ocuwnisitop. [pyxunHbIl, Gu3ndecKkuii, MaTeMaTHYECKUN
MasTHUKY. KuHeTHueckas M moTeHIMaabHas SHEPTHH K0JIeOaTeIbHOTO
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CwmenieHue, CKopocTb, YCKOPEHHE,

nepuo, $haza KoeOaHuid, 4acToTa.

3aryxaromue konebanus. [lepuos
3aTyXaroluX KOJICOaHHI.
Armepronnuecknue KojaeOaHus.
By aeHHbie KoaeOaHus.
Pe3onanc. [lonstue
aBTOKOJICOAHUH.

JIBUOKCHUSL.
Jedopmanmm TBepaoTO TEMIA.

3akon ['yka. Ynpyrue Boaasl. BomHoBEIE mpotieccs!. [Ipomonbabie n
MoTepeyYHbIe BOJHBL. Y paBHEHHE TUIOCKOM BOJIHBL. [ToHATHSA: (a3a BOJIHBI,
(pOHT BOJIHEI, JUTHHA BOIHEL. [IOTOK SHEPTHH BOJIH

I'mpponunamuka. JlaBnenue sxuakoctu. 3akoH [lackans mis
JKUAJIKOCTEH M ra3oB. J[aBieHue Ha THO U CTEHKHU COCYyAa MPH JAEUCTBUU
CHUJIBI TSKECTU. 3aKOH ApXUMea.

VYpaBHeHue Hepa3pblBHOCTH. Y paBHeHHe bepnyu. TpyOka ITuto-
[Ipanaris. Bogoctpyiinbiii Hacoc. opmyna Toppuuesniu.

MonekynapHO-KUHETHYECKas
TEOPUS UICATHHBIX Ta30B. 3aKOHEI,
OITMCEHIBAFOIIHE TIOBEICHHC
HjeanbHbIX Ta30B: 3aK0H boins-
Mapuorra, I'eii-JIroccaka,
JanbToHa. YpaBHEHUS
Kunaiinepona, Menaeneena-
Kuaiinepona. I[TocTostaHast
Bboapmmana. Uucao Jlommuara.

OcCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KMHETUUECKON TEOPUU UI€ATBbHBIX
ra3os.
SBnenus nepenoca: quddysus, TEMIONPOBOIHOCTh, BHYTPEHHEE TPEHHE.

OcHOBBI TepMOAUHAMUKH. YHCIIO cTeneHel cBOOO bl MOJIEKYJIbI.
3aK0H PaBHOMEPHOTO PACTIPEICIICHHUS YHEPTHH 110 CTETICHSIM CBOOOIBI
Mmoutekyd. [lepBoe Hagano repmonunamuku. Pabora raza npu
M3MEHEHUH ero oobema. TernmoeMKocTh, ypaBHeHne Maiiepa.

Bsi3kocth (BHyTpeHHee TpeHue). JluHaMuyeckas 1 KHHEMaTH4ecKast
BSI3KOCTh. HBIOTOHOBCKHE M HEHLIOTOHOBCKUE KUOKOCTH. Cuna
BHYTPEHHETO TpeHUsI. MeTOo bl OTpe/IeICHUs BA3KOCTH: ) METOT
Crokca; 0) meron Ilyaseiuns. Uucno Pelinonbaca. JlamunapHsiil u
TYpOYJICHTHBIN PEKUMBI TCUCHHSI JKUJKOCTH

IIpumenenue nepBoro Havana
TEPMOJUHAMHKH K H30IPOLIECCAM.

Nzoxopusiii mpouecc. M3o00apusiil nporecc. M3otepmudeckuit
npouecc. Anuadbaruueckuii mporecc (ypasHenue [lyaccona).
[TonuTponusiil nporecc. Kpyrosoit mpouece (1uki).

OO6patumble 1 HeoOpaTUMBIE TIpoLiecchl. Bropoe Havyaao TepMOANHAMUKH.
OHTpOMus, ee CTATUCTUUECKOE TOJIKOBAHUE U CBA3b C TEPMOJAUHAMUYECKON
BEPOATHOCTBIO.

Tperbe HauaI0 TEPMOIUHAMUKH. TEIIIOBBIC ABUTATEITN U XOJIOIMIBHBIC
mamuHbl. [ukn KapHo u ero k.11, 11 ueansHoro rasa.
['eomeTpuyeckas onTuka

Wntepdepennus ceera

Hdudpaxmus ceeta

BsaumoelicTBre 3/M BOJIH C BEIIECTBOM

ITonspuzanus ceeta

KBanToBas npupoaa n3mydeHus
OneKTpoMarHuTHast HHIYKIHS
(omerTer @apajest). 3aKoH
®dapanest. BuxpeBble TOkU (TOKH
Dyko).

WNunyktuBHOCTh KOHTYpa. CamoumHaAyKuus. B3aumuast uHtyKius.
Tpancdopmaropsl.

SHGPFI/ISI MAar"amMTHOI'O I1OJIA.

MarauTtHrsle cBOMCTBA BEIIECTBA.

OcHOBBI Teopuu MakcBeia st
AJIEKTPOMArHUTHOTO TIOJISI.
Buxpesoe noze. Tok cMemeHus.
YpaBHenue Makcaenia.

ITepemennslii TOK. Llenu nepeMeHHOT0 TOKA C aKTUBHBIM, EMKOCTHBIM U
WHIYKTUBHBIM CONPOTUBJIEHNEM. Pe30HaHC HaNpsHKEHUI U TOKOB.
O06001menHbIN 3ak0H OMa. MOIITHOCT B IIETIH IEPEMEHHOTO TOKA.
MexaHuka.

OnemeHThl KuHeMaTHKu. OOUMil ciyyail KpUBOJUHEHHOTO JBUKEHUS
MaTepHalbHOM TOUYKU. Buabpl MexaHnyecKoro ABMKeHUs Tei. [lonsarus
Tella OTCYETa, CHCTEMBI OTCUETA, YHCJIa CTeIICHEH CBOOO/IBI.
[IpsimosiMHENHOE IBHKEHUE MAaTEPUAIBHOM TOUKHU.

JIBrb>KeHME MaTepHaIbHON TOYKH MO OKPYKHOCTH. [TyTh. CKOpPOCTSH.
Yckopenue u ero cocrasisironye. /JlmaaMmuka MmaTepuanbHON TOUKH.
Macca. Cuita. 3akonsl HproTOHa.

3aK0oH U3MEHEHHS KOJIMYECTBA
JBHIXCHHUS. 3akoH COXpaHCHUA
KOJIM4YCCTBA ABUKCHUA.

MoMeHT HMITYJIbCA. Kunetuueckas OHCPIUs BpalllatoIICrocs Teia.
OcHOBHOE YPAaBHCHUEC TMHAMHWKHU BPAIIATCIIBHOTO ABUXKCHUA. 3aKkoH
COXPAaHCHUSA MOMCHTA UMITYJIbCA
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[Ipunoxenus B mpupoje u
TexHuke. Pabora, sHeprus,
MOIIIHOCTb. 3aKOH COXPaHEHMUS
sHepruu. JluHamuka
BpaIaTeIbHOTO ABUKCHUS.
MowmenT cunbl. PaboTa Bo
BpalaTeIbHOM JBUKCHUU.
MoOMEHT MHEPUMHU MAaTEPUATIBHON
TOYKH, T€JIa, TOHKOT'O
OJTHOPOJTHOTO CTEPKHS, TIOJOTO
OJTHOPOJIHOTO IIWJIMHJPA, KOJbIIA,
MPSIMOYTOJIEHOTO
napaenenuneaa. [Ipumepst
OTIpe/IeIICHUS] MOMEHTA UHEPITUHU
Tella JTHHAMUYECKHM METOIOM.

Koneb6anus. CBoboaHbIe, rapMoHUUecKue Konebanus. CMerieHne, CKoOpocTh,
yCKOpeHHe, repuo, dasa KojedaHui, 4acToTa. 3aTyXarolue KoJIeOaHusl.
[epuon 3aTyxaromux Konebanuil. Anepruoandeckre KoiaeOaHus.
Brinyxnennsie konebanus. Pezonanc. [lonsTre aBTokomeOaHMA.
lMapmornueckuit ocrmsTop. [IpyxuHHBIHA, (HU3ndecKuil, MaTeMaTHYECKUI
MAasSITHUKH.

Kunernueckas n MMOTCHIOAJIbHAA OHEPTIUU K0J1e0aTEILHOTO JABWKCHHUSA.
Hedbopmaruu TBepaoro tena. 3akoH ['yka. Yopyrue BosHbl. BoaHOBBIE
npouecchl. [IpoaoibHbIE U MONEPEUYHBIE BOJIHBL. Y PAaBHEHUE TIIOCKOU
BoJIHBI. [ToHsTHS: (haza BONHBI, PPOHT BOJIHBI, AJHMHA BOJIHBL. [loTOoK
SHEPTUH BOJH

I'maponunamuka. /{aBnenue
JKuaKocTd. 3akoH [Tackains mis
JKUIKOCTEH U razoB. JlaBieHue Ha
JTHO ¥l CTEHKH COCY/Ia MpH
NEHCTBUH CUITBI TSKECTH.

3akoH Apxumena. YpaBHEHHE HEPA3phIBHOCTU. Y paBHEHUE bepHyuin.
Tpyo6xka Iluro-IIpanatisa. BogocTpyiiHblii Hacoc.

®opmyna Toppuyenu.

MonekynsapHO-KHHETHIECKasl TEOPHS HACATBHBIX Ta30B. 3aKOHBI,
ONMCHIBAIOIINE NTOBEJCHNUE UJICATIbHBIX Ta30B: 3aKoH boilnsg- Mapuorra, ['eii-
Jlroccaka, [JansToHa. YpapHenus Knaitnepona, MenneneeBa-Knaiineposa.
ITocTostnnas bonbumana. Yucino Jlommuara. OCHOBHOE ypaBHEHUE
MOHCKyHﬂpHO-KHHCTH‘ICCKOﬁ TCOPUHN NACAIBbHBIX I'a30B.

SBnenus neperoca: 1M Qy3us, TEIIONPOBOIHOCTh, BHyTPEHHEE
TpeHue. OCHOBBI TEPMOAMHAMUKU. YHCIIO CcTeneHe CBOOOIbI
MOJIEKYJIbl. 3aKOH PABHOMEPHOTO PACIIPEEICHUS YHEPTUHU 110
CTeneHs M cBo0O0IbI MoJIeKyJI. [lepBoe Hauamo TepMOAMHAMUKH.
PaGora raza npu uzmMeHneHuu ero oobema. TermnoeMKocTb, ypaBHEHUE
Maiiepa.

Bsi3kocTh (BHyTpEeHHEE TpEHUE).
JluHamuuecKast 1 KHHeMaTH4decKast
BSI3KOCTb. HBIOTOHOBCKHE U
HEHBbIOTOHOBCKHE XHIKOCcTH. Crita
BHYTPEHHETO TPEHHUSI.

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

[Ipumenenune nepBoro Hayaaa TEPMOJUHAMUKH K U30IIPOIIECCAM.
Wzoxopusrit mpouecc. M306apHsIii mporecc. M3oTepMudeckwii mporiecc.
Anmnabarudeckunii mporiecc (ypaBuenue [lyaccona). [lomurporHsrii mporecc.
Kpyrosoii ipouecc (1uxit). Ob6paruMbie 1 HeoOpaTHMBbIE Tipotiecchl. Bropoe
HavaJio TEPMOJAUHAMHUKH.

DHTpONUS, €€ CTATUCTUYECKOE TOJIKOBAHUE U CBSI3b C
TEPMOJMHAMUYECKOU BEPOSITHOCTHIO. TpeThe HaYaI0 TEPMOJIUHAMUKH.
TennoBbie ABUTaTENN U XOJ0AWIbHBIE MalMHbI. [{uki KapHo u ero
K.I.JI. JUIS BJeadbHOro Trasa.

I'eomeTpuyeckas ontuka

WnTepdepennms ceera

Judpakius ceeTa

BzaumoneiicTBue 3/M BOJIH ¢
BEIECTBOM

/M BOJIH C BEIIECTBOM

IlIkana oneHUBaAHUS OTBETOB HA BONPOCHI

IITkana oneHUBaHUS

Kpurepuu onieHuBaHUs

«OTINYHO»

OOy4arommiicss Tay00KO M COJEP)KAaTeIbHO PAaCKPhIBAET OTBET Ha
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KaX/IbIii TEOPETHYECKHI BOMPOC, HE JOMYCTHB OMIMOOK. OTBET HOCHUT
Pa3BEPHYTHIN U MCUEPIBIBAIONIUN XapaKTep.

OOyuaromuiics B IEJIOM pPAacKphIBAa€T TEOPETUUYECKHUE BOIPOCHI,

«Xopomio» OJIHAKO OTBET XOTsA Obl Ha OJWH W3 HUX HE HOCHUT Pa3BEPHYTOTO U
MCYEPIBIBAIOIIETO XapaKTepa.
OO0yJarmuiicss B IIEJIOM PacCKpPhIBAET TEOPETUYECKHE BOMPOCHI M
OIIYCKAeT PsI HETOUYHOCTEH arMEHTApHO PACKPLIBAET COJEPKAHUE
«Y IOBJIETBOPUTEIBLHO» Aoty Pl » bp PHO packp Aep

TECOPCTUYCCKHUX BOIPOCOB HWIM HX PaCKpbIBa€T COACPKATCIBHO, HO
JA0IyCKasA 3HAYHUTCIbHBIC HCTOUYHOCTH.

«Hey,Z[OBJ'IeTBOpI/ITeJIBHO»

OOyuaromuiics He 3HaeT OTBETOB HA IOCTABJIEHHBIE TEOPETUUYECKUE
BOIIPOCBHI.

8.2.2. Tembl 1J11 TOKJIAT0B

MexaHuka:

PR BOO~NOOA~WNE

Kunematuka Touku. Moaenu B MEXaHUKE

3akoHsl HproTOHA

3aKOH COXpPAHEHHUS UMITYJIbCA

Pabota, sHeprus, MOIIHOCTb.

Kunernueckas v noTeHUHAIbHAS SHEPTHS. 3aKOH COXPAHEHHUS YJHEPTHH.
3aKOH BCEMUPHOTO TATOTEHUS

Kocmuueckue ckopoctu

MoMEHT MHEPIUH.

VYpaBHEHUSI JUHAMUKHU BPAIIATEIIBHOTO ABUKEHHUS TBEPAOTO TENA.
0. Hedopmarus TBEpAOTO Tena

1. JlaBieHwue B )KHJIKOCTU

2. YpasHenue bepHym U €ro ciaeacTBUS

13. Tlocrynater CTO. IIpeobpaszoBanms Jlopenma
14. PenaTUBUCTCKUIN 3aKOH CJIOKEHUSI CKOPOCTEH.
15. HuTepBan MeXIy COOBITUSMM.

16. 3axoH B3aMMOCBSI3U MacChl M SHEPTUU
MonekynsipHasi Gpu3uKa U TEPMOJMHAMUKA!

1. OCHOBHOE ypaBHEHHUE MOJEKYJISIPHO-KUHETUYECKOW TEOPUH HUIEATBLHOIO
rasa. MoJtekynsIpHO-KUHETUYECKOE TOJIKOBAHUE TEPMOJIMHAMUYECKOU
TEMIIEPaTypHl.

2. Pacnpenenenne Makcgemna-bonsimana

3. SBieHus nepeHoca.

4, TepMoIUHAMHUYECKHUN METOJI, TEPMOJIUHAMUYECKHE CUCTEMBI.

d. PaboTa u termoTa. [lepBoe Hawano TepMOIUHAMUKH.

6. Kpyrossie nporiecchbl

1. ODHTpONUSA CHUCTEMBI, €€ CTaTUCTUYECKOE TOJIKOBAHUE U CBA3b C
TEPMOJIMHAMHUYECKON BEPOSATHOCTHIO.

8. Cuibl M TOTEHUMATBHAS SHEPT U MEKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS.

Q. YpaBHenue u usorepMbl Ban-Jlep-Banbca. BHyTpeHHss dHeprus

pE€ajlbHOIO rasa.

10. ®a3za u dazossie nepexoapl. Da3oBbie nUarpamMmbl. TporHas TOYKA.
11. CsaoiicTBa )xkuakocteil. [IoBepXHOCTHOE HATSKEHHE.
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12. Kpucraminueckue u aMmopdHbIe Tena.
DJIEKTPUYECTBO U MAarHETU3M:

1. DIIEKTPOCTATUYECKOE TOJIE M €r0 CUI0Bas XapaKTePUCTHKA.

2. OKBUMOTEHIMATLHBIEC TOBEPXHOCTH

3. Tunel  OUAJIEKTPUKOB W WX  nodspuszauus.  llonspu3oBaHHOCTS.
HanpsikeHHOCTB T0JIsSl B AUDJIEKTPUKE.

4, VYcnoBus Ha TpaHuUIIe IBYX JUAIEKTPUKOB

S. CropoHHue  cuibl.  OJJEKTPOABHMKYLIAs Cuila W HaIpsSOHKEHHUE.

ConpoTHuBiIeHHE TPOBOTHUKOB.
6. [TpaBuna Kupxroda.

/.  MarautHoe noJie U ero XapakTepUCTUKH.
8.  [upkynsius BeKTOpa MHAYKIIMM MarHUTHOTO TOJISI B BAKyyMe.
9.  MaruaurtHble TOJIS COJICHOU 1A U TOPOUIA.

10. Pabora mo mepeMenieH!Io MPOBOJIHUKA W KOHTYpa C TOKOM B MarHUTHOM
noJe.

11. MarHauTHOe oJie B BemecTBe. MarHUTHBIE MOMEHTHI aTOMOB.
12. Buasl MarHeTUKOB.

13. 3akon ®apanes. CaMOUHIYKIIHS.

14. Dneprust MAarHUTHOTO TOJIS.

15. VYpaBuenus MakcBeinia ajisi 3JI€KTPOMArHUTHOTO TOJIS.

16. BosiHOBBIE ypaBHEHHS.

17. MexaHuueckue 1 SJIEKTPOMArHUTHBIE KOJIeOaHuUsl.

18. KBazucranuoHapHbIE TOKH.

19. Vnpyrue BOJHBI.

20. DJeKTpOMarHUTHHIC BOJIHBI.

21. T'eomerpuyeckasi ONTHKA.

22. UHrepdepenius creTa.

23. Hudpaxmus ceTa.

24. BzaumoJeWCTBHE 3JIEKTPOMArHUTHBIX BOJIH C BEIECTBOM.
25. Tlomsapuzanms certa.

26. KBanTOBast mpupogan3TydcHHs.

27. Teopus atroma Bomoposaa o bopy.

28. DneMeHTHI KBAaHTOBOW MEXaHHKH.

29. DnemeHTHl PU3UKH aTOMOB U MOJIEKY L.

30. DneMeHThI KBAHTOBOM CTaTUCTHKHU U (PU3UKH TBEPAOTO TENa.
31. DnemMeHTHI GU3UKU aTOMHOTO SJIpa.

32. DneMeHThI (U3UKHU IJIEMEHTAPHBIX YaCTHII.

33. @wusnueckas KapTHHA MHPA.

NuauBunyanbHbIe 3a0aHAS:

MexaHnuka

1. [TonsATHE COCTOSIHUSA B KIIACCUYECKOW MEXAHUKE. Y PABHEHUS JBUKCHUS.
2. JlvHamMyKa MaTepuaIbHOU TOYKHU.

3. 3aKoHBI COXpaHEHHUS

4, Kunematuka u tuHaMuKa TBEPAOTO TeJla
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Tarorenue. DI€MEHTbl TEOPUH MOJISL.

MexaHuKa KUJIKOCTEH.

OCHOBBI PEIATUBUCTCKON MEXaHUKHU

MexaHndeckue KojieOaHusl.

Yupyrue BOJIHBI.

MOJ’ICKyJISIpHaﬂ (bu3uKa ¥ TEPMOJIUHAMUKA

MosnekynsapHO-KHHEeTHYEeCKas Teopusi ra3oB. CTaTUCTHUECKas (hU3mKa.
DJIEMEHTBI HEPAaBHOBECHOW TEPMOJMHAMUKH.

ITepBoe HauamoO TEPMOJIUHAMHUKH.

BTopoe u TpeTbe Hayano TepMOAMHAMUKH.

PeanbHble Ta3bI U JKUJIKOCTH.

TBepaple Tena.

3JIGKTpI/I‘{eCTBO 1 MarHeTU3M

DIIEKTPOCTATHKA B BAKYyME M BEIIIECTBE

ITocTOoSIHHBIN TOK

MarauTocTaTiKa B BAKYyM€ U BEIIIECTBE

DJIeKTpOMarHUTHAS MHTYKITUS

YpaBHenuss MakcBemna s JIEKTPOMAarHUTHOTO TMOJISI W TIPUHIIUIL
OTHOCHUTEJIFHOCTH B DJICKTPOJIUHAMUKE

© ®~N o U

okowdE

Wb E

6.  BomHOBBIE ypaBHEHUS

7. WNneanpHblli TApMOHUYECKUNA OCUMILIIATOP. ['apMOHUYECKUN OCIHUILIATOP C
notepssmu. BoiHyxneHHbie koiebanus. Crnoxenue koiaedbanuii. buenus.

8. ITenn nepeMeHHOro TOKa.

Q. YpaBHEHHUE U XapaKTEPUCTHKUA BOJH. OJIEKTPOMAarHUTHBIE BOJHBI B

Bakyyme. UnTepdepenius BosH. CTOSYNE BOJIHBI.
OnTuka. KBanTOBas npupoaa U3aydeHusl.
AToMHas u siaepHas pusznka

1. 3aKOHBI TEOMETPUUECKON ONTUKHA. DOpMyIIa TOHKOM JIMH3BI.
2.  UHrepdepeHnius cBeTa OT JBYX HCTOYHUKOB. MHTEphepeHIHs BTOHKHUX
IJICHKAaX.

3. Hudpakuus cera. Qudpaxuus Dpenens. dudpakuus Dpaynrodepa.
HudpakuroHHas pelieTka Kak CleKTpabHbIA TprOop.

[Tornomenue cBera. 3akoH byrepa. Jlucnepcus ceera.

[Tonapuzanus cBera. 3akoH Maitoca. [[BoitHOe JydenpeaomMieHue.
TemnoBoe uznydenne. Dpdext Komnrona. @otodrdpdexr.

Atom bopa. [Toctynater 6opa.CriekTpsi.

CootHouienue HeonpeaeneHHocTel. Ypasuenus Llpenunrepa.

AToM BOZOpOJA B KBAaHTOBOU MEXaHHUKE. KBanToBEIC
yucia.PEHTTeHOBCKUE CIIEKTPHI.

10. KganroBble ctatuctuku boze- OitHmreiina u ®depmu-Ilupaka. 3oHHas
TEOPUSs TBEPJIbIX TEJL.

11. DOHeprust cBsI3M aTOMHOTrO sijApa. SnepHple peakuuu. PaaroakTHBHOE
U3ITy4YEHHE.

12. CoBpemenHas (usnveckas KapThiHa MUpa.

©Co~N Ok
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HIkxana oueHUBaHUA

[ITxana orieHBaHUA

Kputepuu oneHnBaHus

«OTInyHO»

OOyuaromuiicss MIyOOKO U COAEpXKATEIBHO PACKPBIBAET TEMY
JOKJIaJa, He JOomycTUB OmHUOOK. OTBET HOCUT pa3BEpPHYTHIH H
MCYEPIBIBAIOIINN XapaKTep.

«Xopo1Io»

OOyuaromuiics B LEJIOM pPacKphIBAaeT TEMY IOKJIaAa, OJHAKO OTBET
X0Ts Obl Ha OJJUH U3 HUX HE HOCUT Pa3BEPHYTOT0 M MCUEPIBIBAIOIIETO
Xapakrepa.

«Y IOBIIETBOPUTEIILHO»

OO0yJaromuiics B 11eJIOM PacKpbIBaeT TEMY JOKJIaaa U JIOMyCKAeT Psil
HETOYHOCTEH, parMEHTAPHO PACKPHIBAET COACPKAHHE TECOPETHUCCKHUX
BOIIPOCOB WJIM HMX PAacKpbhIBae€T COJACp)KATEIBHO, HO JIONMyCKas
3HAYNUTCIHLHBIC HCTOYHOCTH.

«Hey1oBIeTBOPUTEIILHO»

OOyuatromuuiics He BJIaICET BHIOPAaHHON TEMOM

8.2.3. OneHoYHbIE CPEACTBA OCTATOUYHBIX 3HAHUI (TECT)

1 kM/4
Im/c
lem/c
1 km/c

1H
1 xr
1 xkr/m*c

. 1 JIx

PONMEERERLONMERE

Tect
Mexanuka

Yto npuHuMaeTcs 3a eaMHuIly ckopoctu B CU?

B kakunx exununax nzmepsiercss umnyJasc B CU?

3. MaTtepuajibHasi TOUYKA — 3TO...

1. ..T€510, KOTOPOE YCIOBHO MPUHUMAETCS 33 HETOABU)KHOE

2. ...T€JI0, KOTOPOE JIBUKETCS C MTOCTOSHHON CKOPOCTHIO

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

4. ...Teno, HaXosIIIeeca B peaeiax BUAUMOCTH

4.Cpenu nepeynciaeHHbIX HUKe (PU3HIECKUX BeJIUYMH, KAKas 0JHA BeJIUYMHA

cKajsipHas?
l.nepemenieHue
2. CKOPOCTb

3. myTh

4. yCkOopeHue

5. B TpyOKe, U3 KOTOPOii 0TKA4YaH BO31yX, HA OJTHOI U TOM Ke BHICOTE HAXOASATCS
ApoOMHKA, MPo0Ka M NTHYbe nepo. Kakoe U3 3THX TeJ Mo3:Ke BCeX JOCTUTHET JHA
TPYOKH NPU UX CBOOOTHOM MAaIEHHH € OJJTHOH BbICOTHI.

1.1poOuHKa
2.mpobOxka
3.0TU4bE IEPO

4.Bce Tpu Teja JOCTUTHYT AHA TPYOKH OJTHOBPEMEHHO
6.Uto siBiIsieTCA TPaeKTOPHEH ABMKEHHUSA MOJIEKYJIbI BO3AyXxa?
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1.npsimas

2.1yra OKpPY>KHOCTH

3.1yra mapaboJibl

4.10MaHasi TUHUS
7. Kak 10/I2KHO JIBUTaThCH TeJI0, YTOObI MPOMICHHBIN MyTh ObLJI paBeH MOAYJII0
nepeMenienus?

1.mo npsAmoi

2.110 OKPYKHOCTH

3.10 TIPSIMOM, HE U3MEHSSI HAIIPABJICHUS IBUKEHUS
4. 1o KpUBOH JTMHUU
8. Typuct npoures no ropusoHTagabHOMYy 10J110 400 M CTpPOro Ha ceBep, 3aTeM ele
300 m Ha
BOCTOK. Haliure npoiieHHbIN TYPUCTOM IIYTh.
1.300 m

2.400 m
3.500 m

4.700 m
9 ABTOMOOWIBb €1eT CO CKOPOCTHIO 60 KM/4, a aBTOOYC — €O cKopocThIO 20 M/c.
CpaBHuUTE CKOPOCTH 3THX TeJl.
1. y aBTOOYyCa CKOpOCTH OOJIBIIIE
2.y aBTOMOOMJISI CKOPOCTh OOJIbIIIE
3. UX CKOPOCTH PaBHbI
4.cpeay OTBETOB HET MPABUIIBHOTO

MouJiekyJsipHas GU3MKAa U TEPMOJIMHAMMKA:
1. Exmauna tepMoauHaMudeckoii remmneparypsl B CU

a) rpaaycel Llenbcust  0) KenbBunbsl  ¢) Jxoynu n) rpaaycel apenreiita
2. Yemy paBHO 3HaYeHUE NOCTOsIHHOM boabumana?

a) 1,83*10% Ix/K 6) 1,38*10% [Ix/xr ¢)8,31*10°23 Jlx/kr

1) 1,38*10% JIx/kr e) 1,83*1023 im/kr x) 8,31 JIx/kr

3. Beipasure 50 rpaaycos Lleancust B KeabBuHax

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

4. 'Y kakoro u3 razos (BoIOpO/, YIJIePo/, a30T, KUCJIOPO/I) CPeAHAS KBAJAPATHUYHAS
CKOPOCTH JIBHKCHUSI MOJIEKYJI HAan00IbIIas?

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

5. Ilpu kakoi TeMneparype J0/:KHO MPEKPATUTHCS IBUKEHHE MOJIEKYJI?

a) 0 rpagycoB Llenbcus 0) -100 rpamxycos llenbcus

c) 0K n)— 100 K

e)-273 K ) TAKOM TEeMIEPATypbl HE CYIIECTBYET

6. Kakasi U3 KOHCTaHT JaeT 3HaYeHUEe KOHIEHTPAIUN MOJIeKYJI HAeaJlbHOI0 ra3a
NPU HOPMAJIBHBIX YCJIOBUSX?

a) nmoctostHHas boyibiimMaHa 0) nmocrosiuHas Jlommuara

C) MOCTOsIHHAsE ABOTaJIpoO 1) MOJISIpHAs Ta30Basi IOCTOSIHHAS

7. Haiinure HeBepHYIO popmy.ry:

a) n=p/(KT) b) T=p/(kn) c)E=3kT/2 d)v=pVI/(RT) e)Bce BepHbIC
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8. Kak u3ameHnTcH 1aBJjieHHe H1€aJbLHOI0 ra3a npy yBeJu4eHUN TeMIepaTypbl
rasa

B 3 pa3a?
a) yBeIMUUTCS B 3 pasa  0) yBeamautes B \ 3 pasa C) HE UBMEHUTCA
1) YMEHBIIUTCA B 3 pasa €) YMEHBIIIUTCS B V3 pasa

9. Kak u3mMeHUTCS JaBJIeHHE U1eaJILHOI0 ra3a npyu yBeJn4eHUd cpeaHeit
KBA/IPATHYHON CKOPOCTH MOJIEKYJI B 2 pa3a?

a) YBEJIMYMUTCS B 2 pa3a 0) YMEHBIIIUTCSA B 2 pasa C) HE UBMEHUTCS
1) yBEeIHUYUTCS B 4 pasza ¢) yMEHBIIUTCS B 4 pa3a
’K) yBenmautes B \ 2 pasa 3) YMEHBIIHTCS B \ 2 pasa.

10. HajinuTe gaBJjieHre WAeaJbHOTO ra3a npu remmeparype 23 rpaayca lenbcus n
KoHneHnTpanuu 2*10% m3
a)63,5Ila  0)382,31la c) 828 Ila n) 4986 Ila

DJIEKTPHUYECTBO M MATHETHU3M:

1) KakuMu HOCHTEJISIMH 3JI. 3apsi/ia co31aeTcs JIeKTPHIEeCKH TOK B MeTajiax?

A. DIeKTpOHAMH U TIOJIOKUTEIbHBIMU MOHAMM.

b. IlonoXuTEIbHBIMU U OTPUIIATEILHBIMIA HOHAMH.

B. DnextpoHaMu u JIbIpKaMH.

I'. TTooXUTENPHBIMUA HOHAMH, OTPULATEIbHBIMA HOHAMU U 3JICKTPOHAMM.

J1. TosbKO 3JIEKTpOHAMM.

2) KakuMH HOCHTEJSIMHM 3JI. 3apsijia CO3/1aeTcsl JIEKTPUYECKHIT TOK B pacTBOpax
WIH PACILIaBaXx 3JIeKTPOJIUTOB?

A. DIIEKTpOHAMU U MOJOKUTEIbHBIMU HOHAMU.

b. TlonoXuTeIbHBIMU U OTPUIIATEILHBIMUA HOHAMM.

B. TlonoxuTeapHbIMA HOHAMH, OTPUIIATETILHBIMU HOHAMH U DJICKTPOHAMU.

I'. TosibKO 37EKTPOHAMH.

J1. DneKTpoHaMH U IBIPKAMM.

3) 3apsaa 500 HK.1 B HeKOTOPOii TOUKE YJIEKTPHYECKOTO MOJIsi HMeeT
NOTEHIUAJIBLHYI0 dHepruo W=5¢10*]Ix. Onpenenure norenuuan nouas (B) B
ITOM TOUYKeE

A) 10
B) 1

C) 1000
D) 100

4) Kak u3MeHHUTCS eMKOCTh KOHAEHCATOPA NMPU YMEHbIIIEHUN ero 3apsjaa B 2 pa3a?

A) yMeHbIIUTCS B 2 pasa
B) yBenuuurcs B 2 paza
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C) He u3MeHuTCs
D) yBenuuutcs B 4 pasza

5) HanpsizkeHue MeKaAy IBYMSI TOUKAMH, JeKAIMMH HA OHOI CHJI0BO# JTUHUU
OJHOPOJHOI0 YJICKTPHYECKOro 1moJjst paBHo 2 KB, a paccrosnue 10 cm. Kakosa
HANPSIZKEHHOCTH 3TOro moJjsi (kB/m)?

A) 30

B) 20

C) 10

D) 40

6) Kak u3MeHATCH KMHETHYECKAsl U MOTEHIMAILHAS JHEPTUHU MOJT0KUTETbHO
3apSAKEHHOM YaCTULbI, €CJIM OHA IO/ JAefiCTBHEM CIJI MOJIsl IEPEeXOAUT U3 TOYKH C
00JILIIMM MOTEHIHAJIOM B TOYKY C MEHbIIUM IOTEHIHAJIOM?

A) ymeHsbIIaTcs

B) yBenuuarcs

C) KuHeTH4YEeCcKast — YMEHBLIUTCS, MOTEHLIUAIbHAS — YBEJINIUTCS

D) kuHeTnyeckast — yBeIMUUTCA, MOTEHIIMAIbHAS — YMEHBLIUTCS

7) Exuanna u3Mepenus 3apsijaa:
A) Barr

B) Bousbt

C)Kynon

D)Boabst/™M

8) DuekTpocTarucTUYecKoe MoJie 00pPa3oBaHO:
A)IToaBM>XHBIMU 3apsIaMu

b)HenoasuxHbIMU 3apsiiaMu
C)ITonoXuTeIbHBIMU 3apsiiaMu
D)OrpuniarenbHbIMU 3apsigaMu

9) Hanps:keHHOCTD dJIeKTpHYeckoro mojs udmepsiercs B: 1) H/Ka; 2) B/m; 3) B; 4)
Jx/Ka; 5) Tx/m.

A)lu2

B)3u4

C) Tonbko 1

D)3us

10) Kakasi 3 npuBeIeHHBIX HIKe GOPMYJI SIBJISIETCSI BHIPaKEeHUEM IS
MOTEHLHAIA HEKOTOPOIl TOYKH JIEKTPUYECKOI0 M0JIS, CO3AAHHOI0 TOYEYHBIM
3apsiiOM B IMJIEKTPHKE € IM3JIeKTPUYECKOil MPOHUIIAeMOCThIO €7
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A) ¢1- 92 = Aq
B) AU = Eqd
C)o=W/q

D) ¢ = q/(4neoer)

% BepHBIX perieHui (OTBETOB) [IIxana oneHUBaHUS
85 -100 OTIIUYHO
70-84 XOPpOIIO
50- 69 YAOBIJIETBOPUTEIHHO
0-49 HEYJIOBJICTBOPUTEIHHO

TunoBbie TeMbl pedepaToB

CBs13b PU3UKU C IPYTUMH HayKaMH

Bce o yenoBeueckoM O6uomnone

XapakTepuCTUKA OCHOBHBIX UCTOYHHKOB CBETA

CyiHocTb BHemHero porosddexra

Oco06eHHOCTH UHTEPPEPEHIINH CBETA

MarnuTsl: cienu@uKa uxX B3aUMOJEHCTBUSA C PYTUMH IpeIMeTaMu
Y CTpOCTBO MUKPOCKOTIA

HbI0TOH 1 ero OTKpBITHS B QU3HKE

. CKOpOCTh cBeTa: METOABI ONIPEACIICHUSI.

10 Pezepdopa u ero omneITHI.

11.Teopus ynpyroctu.

12.Metoap! OTy4YeHUS MOTYTTPOBOAHIUKOBBIX TIACTHH.

13.JlelicTBrE ONMSPU3AMOHHBIX TPHOOPOB.

14.Tloteps TEIIOBOM U AIEKTPUUECKON PHEPTUU BO BPEMS aBTOIEPEBO30K.
15.PacnpocTpanenne paguoaKkTUBHBIX BOJIH.

16.bannucTudeckas MEKKOHTUHEHTAIIbHAS paKeTa.

17.1Tpunnun AeicTBUS paIMOAKTUBHBIX JBUTATEIICH.

18.IIposiBneHNe 3aKOHOB CUJIbI TPEHHUS B IOBCEIHEBHOM JKU3HU YEJIOBEKA.
19.MakcBe u ero JIeKTpOMarHuTHast TEOPHS.

20.CymHOCTh ¥ 3HaU€HUE TEPMOOOPaOOTKH.

21.XapakTepucTuKka TOPCHOHHBIX MOJIEH M TEXHOJIOTHA.

22.CriocoObl yMSTUEHUS BOJIBI.

23.21eKTpOMarHiTHHIE BOJIHBI U 3JIEKTPOMArHUTHOE U3TyUYEHHE.

24 TlpuHTum AeHCTBUS aKKyMYJISTOPOB.

25.11TapoBast MOJTHUS — YHUKAJIbHOE IPUPOJAHOE SIBJICHUE.
26.9JKCcIepuMEHTaIbHOE UCCIEA0BaHUE JIEKTPOMArHUTHON MHIYKIUH.
2. OyHKIMOHUPOBAHUE JIEKTPOCTAHIUH.

28.11peobOpazoBanuii SHEPTHIA.

29.Vcnonb30BaHME AJIEKTPOIHEPTHUU.

©CoNokwNE
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30.fnepHas sHEepreTUKa.

31./leficTBHE ONTHYECKUX TIPUOOPOB.

32.0T BOJSHBIX KOJIEC 70 TypOUH.

33.3nauenue ’xcrnepumMeHToB Hukomnsr Tecbl.

34.ConHile KaKk UICTOYHHUK SHEPTHH.

35.YIpTpa3ByK U BOBMOKHOCTH €T0 IPUMEHEHHS.
36.IIpencraBneHue KapTUHBI MUPa C TOUKH 3pEHUST (PUBHUKH.
37.5IBeHue paayru ¢ TOUKU 3peHUs PU3UKH.

38.OHeprus BOJIHBIX HCTOUHUKOB.

39.Buibl HICTOYHHUKOB NCKYCCTBEHHOTO OCBEIICHHUS.
40.N3yuenne GU3UKH C TTOMOIIBIO KOMITBIOTEPHBIX TEXHOJIOTHH.

[IIxana oueHNBaHUA

Ixana oneHUBaHUA Kputepuu orieHuBaHus

«OTIYHO OOyuarommiicss TIIyOOKO U  COAEPXKATEIbHO PACKpPhIBAET TEMY
CaMOCTOSITENIbHOM paboThl, HE AOMyCTHB OMIMOOK. OTBET HOCHUT
Pa3BEPHYTHIM M HCUEPIBIBAIOIIMN XapaKTED.

«Xopormio» OOyyaromuiicst B 1IeIOM PacKpbIBa€T TEMY CaMOCTOSTEIbHON pPaboThl,
OJIHAKO OTBET XOTs OBl HAa OJMH W3 HUX HE HOCHT Pa3BEPHYTOrO0 M
MCYEPIBIBAIOIIETO XapaKTepa.

«Y I0BJIETBOPUTEIILHO» OOyuaromiuiics B IEJIOM PacKpbIBaeT TEMY CAMOCTOSTEIbHON pabOThl U
JIOIIYCKAeT psiJi HETOUYHOCTEN, (parMEHTapHO PACKPBHIBAET COJEPIKaHUE
TEOPETUYECKHX BOIPOCOB MM HUX PACKPBIBAET COJEPXKATEIbHO, HO
JIOITYCKasl 3HAYUTEJIbHbIE HETOUHOCTH.

«HeynosnerBoputenbHo» | OOyvaromuiics He BlaZeeT BbIOpaHHOW TEMOW CaMOCTOSTEIbHOM
paboThHI

3aualm I KOMIIBIOTEPHOI0 MOACJINPOBaAHUA (l)l/ISI/I‘-IeCKI/IX 3agav

1. JIBa TOUeUHBIX 3aps/a, HAXOSCh B Maciie Ha pacCTOSIHUM I'l Ipyr OT Apyra, B3aMMOJEHCTBYIOT
C HEKOTOpo# cuiioi. Ha kakoM paccTosiHUM 2, Hy’KHO IOMECTUTh 3TH 3apsi/ibl, YTOOBI MOIyUUTh TY K€
cuity B3aumoJieiictBua? CrporpaMMupoBaTh rpadyK 3aBHCHUMOCTH CUIbl F B3auMonelcTBUS MEXITY
TOUYEYHBIMHU 3apsiIaMH OT PacCTOSIHUA I.

2. JIBa To4euHBIX 3apsaa, HaXOASACh B MAcJlie Ha PACCTOAHUM 'l Ipyr OT npyra, B3auMOJEHCTBYIOT
C HEKOTOpo# cuioi. Ha kakom paccTossHuM 2, HY>)KHO TTOMECTUTH ATH 3apsibl, YTOOBI TIOJYYHUTh TY KE
cuny B3aumojeicTBus? CriporpaMMupoBaTh TpadUK 3aBUCUMOCTU CHJIBI F B3aUMOJECHCTBUS MEXIY
TOYEYHBIMU 3apsilaMy OT PaCCTOSTHUS .

3. CrporpammupoBate  rpaduku  3aBucuMocTd  3Heprun  Wain  3IIEKTPOCTaTUYECKOTO
B3aMMOJECICTBUS JABYX TOYEUHBIX 3apsAJ0B OT paccTossHus Mexay HuMu 2 <1 < 10 cm . 3apsansl
BBOJISITCS C KJIaBUaTyphl. ['paduku mocTpouTs 17151 OJHOMMEHHBIX 3apsSA0B U Pa3HOMMEHHBIX 3apsiI0B.

4, JIBa mapuka oJJMHAKOBBIX paguyca U Macchl (BOJUTCS C KJIABHATYpPbl) MOJABEIIEHBl Ha HUTIX
oJlnHaKoBO 1uHbI | = 20 cM Tak, 4TO MX MOBEPXHOCTHU comnpukacatorcs. [locne cooOuieHus mapukam
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3apsaga q0 (BBoauresd ¢ kinaBuatypbl B MKKIT) OTTOJKHYJIMCH YT OT Apyra M pa3oOLUINCh HA yroul 2d.
CriporpaMMHpoBaTh OTKJIOHEHHUE 3apsi/I0B.

S. Haiitu minoTHOCTh p MaTepuaa MIApUKOB 3aJa4M, €CJIU U3BECTHO, YTO MPHU MOTPY>KEHUU STUX
IAPUKOB B KEPOCHUH YIrOJI PACXOXKIEHUS HUTEW cTajd paBHbIM 20Kk = 54°. ChnporpamMmMHUpOBaTh
OTKJIOHEHHE 3aps/I0B.

6. JIBa 3apspKEHHBIX IIApUKA OJMHAKOBBIX PaJdyca M MacChl IIOJBEUICHBI HA HUTAX OJUHAKOBOU
JUIMHBl W OIYIIEHBl B JKUAKMM IUAJIEKTPHUK, IJIOTHOCTb KOTOPOIO paBHA P M AUIJICKTPHUYECKAs
MPOHHUIIAEMOCTh paBHA €. KakoBa nomkHa OBITh INIOTHOCTH PO MaTepuana MIAPUKOB, YTOOBI YTJIBI
pacxoXaeHuss HUTEH B BO3AyXe W B JUIJIEKTpUKE Obun oauHakoBbIMH? CHporpaMMHpPOBAThH
OTKJIOHCHME 3apsI0B.

7. JlaeTcs BepTUKalibHas 3apsoKeHHAs OCCKOHEYHasl IMJIOCKOCTh C MOBEPXHOCTHOM MJIOTHOCTBHIO
3apsana 6 = 40 MmxkKn/mM2 u ogHOMMEHHO 3apsHKEHHBIN IIapuK ¢ Maccoil m = 1 r u 3apsiaom q = 1 K.
Kakoii yronm o ¢ miockocTei0 oOpa3yeT HUTh, Ha KOTOpod BucCHUT mapuk? CroporpaMMupoBaTh
OTKJIOHEHHE 3aps/a.

8. CmopenupoBath Ha OJJHOM TpauKe KpUBbIE 3aBUCUMOCTHU HaIpsHKEHHOCTH E anexktpuyeckoro
1oJisk OT paccTosiHUs r B uHTepBayie 1 < r < 5 cM uyepe3 kaxablii 1 cMm, eciu mosie 0oOpa3oBaHoO: a)
ToueyHbIM 3apsoM q = 33,3 HKn; 0) OeckOHEYHO NIJIMHHOM 3apsDKEHHOM HUTBIO C JIMHEHHOU
TUTOTHOCTBIO 3apsna T = 1,67 MkKi/M, B) OECKOHEYHO TPOTSHKEHHOHN TUIOCKOCTBIO C TIOBEPXHOCTHOM
IJIOTHOCTHIO 3apsiaa ¢ = 25 MxKn/m2.

9. Mennsbiit map paguycom R = 0,5 cM nmomerien B macino. [lnotHocts Macna p = 0,8¢103 kr/m3.
Haiitu 3apsa q mapa, eciiv B OJHOPOJTHOM SJIEKTPUUYCCKOM IT0JIE IIap OKa3aJICs B3BEIICHHBIM B Maciie.
DJNEKTpPUUYECKOE TOJIe HAMPaABICHO BEPTHKAIBHO BBEPX W ero HampsbkeHHocth E = 3,6 MB/m.
CMmonenupoBaTh ABMKEHHUE IlIapa Ha IUIaBaHHWE, BCIUIBIBAHUE W TOTPYXKEHUE, B 3aBUCUMOCTH OT
paguycoM R, mmotHOcTHM Macna p u HampsbkeHHocTH E.

10.  Menmnsriit map paguycom R = 0,5 cm momenien B macino. [lnotHocts macna p = 0,84103 kr/m3.
Haiitu 3apsa q mapa, eciiv B 0IHOPOJIHOM 3JIEKTPHUUECKOM I10JI€ IIap OKa3aJiCcsl B3BELICHHBIM B Maclle.
DJeKTpUYecKoe IMoJie HAIpPaBICHO BEPTUKAIBHO BBEpX W ero HampsbkeHHocTh E = 3,6 MB/m.
CMonenupoBaTh JABIKEHHME IIapa Ha IUIaBaHHE, BCIUIBIBAHME U IOTPY)KEHUE, B 3aBUCUMOCTH OT
panuycoMm R, mioTHOCTH Macia p U HampsbkeHHocTH E.

11. B mJIOCKOM TOpPU30HTAJIBLHO PACIOJOKEHHOM KOHJEHCATOPE 3apsKeHHas KarelbKa PTYTH
HAXOJUTCSI B paBHOBECUU TNPU HAIPSKEHHOCTH AuekTpudeckoro noist E = 60 kB/m. 3apsan xamm q =
2,4-10-9 K. Haittu paguyc R xamnu. CMoznenupoBaTh ABUKEHHUE KalelIbKU BHYTPU KOHJEHCATOPa, B
3aBHCHMOCTH OT paguycoM R u HampspkeHHocTH E (BBOASTCS € KIIaBHATYPBHI).

12. [Mapuk maccot m = 40 Mr, UMEIOUIMI MOJIOKUTENbHBIN 3apsn q = 1 HKn, aBmxkerca co
ckopocThio v = 10 cM/c. Ha kakoe paccTosHuEe r MOXKET MPUOIU3UTHCS IAPUK K MOJIOKUTEIBHOMY
toueyHoMy 3apsny q0 = 1,33 uKn? CmonenupoBaTh IBUKEHHE.

13. Jlo Kakoro paccTosiHUS I MOTYT COJM3UTHCS J1Ba 3JEKTPOHA, €CJIM OHU JIBUXKYTCSI HaBCTpEUy
JIPYT APYTY C OTHOCHTENbHOH ckopocThio vO = 108 M/c? CMomenupoBaTh JBUKEHHE.

14.  Jlo xaKoro paccTOSIHMSI T MOTYT COJIM3UTHCA JABa AJIEKTPOHA, €CIU OHU JBUXKYTCS HAaBCTPEUy
JIPYT APYTY C OTHOCHTENBHOI ckopocThio VO = 108 M/c? CMozenupoBath IBUKEHHE.

15. TIpoton (smpo aToMa BOAOPOJA) MIBMIKETCA €O cKopocThio V= 7,7-108wm/c. Ha xakoe
HaMMEHbIIEe PACCTOSHUE I MOXKET NPUOJIM3UTHCS MPOTOH K spY aToMa amtoMUHHA? 3apsa sjpa
aToMa aoMHUHUS q = Ze, Tie Z — TOPSAIKOBBIM HOMEp aroMa B Tabsmie MeHueneeBa u € — 3apsf
MPOTOHA, PABHBIA TIO0 MOJYIIO 3apsly JJIEKTpoHAa. MacCy MpOTOHAa CUMTATh PaBHOW Macce aTtoMa
Bosiopoia. [IpoToH 1 Aapo aTomMa aTrOMUHHS CYMTATh TOYCYHBIMH 3apsiiaMi. BiusHIEeM 2IeKTPOHHON
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000JI0YKHM aToMa anOMHUHUS TpeHeOpeyb. CMOAETUPOBATh ABHKEHHE.

16. ITpu GomOapaMpOBKE HEMOABMXKHOIO SApa HATpUS 0-4aCTULEH CHUJIa OTTAJIKUBAHUS MEXKIY
HuMu nocturia 3Hadenus F = 140 H. Ha xakoe HanMeHbIiee paccTOSHUE ' MPUOIM3UIACH (-4ACTHIIA
K saapy aroma Hatpus? Kakyro ckopocTs VuMmena a-dyactuna? BiusHuEM 3JIEKTPOHHOW OO0O0JIOUKH
aToMa HaTpus npenedpeus. CMOeTUpPOBaTh ABIKEHUE.

17. [Tap paguycom R =1 cm, umeromuii 3apsia q = 40 uKin, momemen B macio. [Toctpouts rpaduk
3apucumoctd U = f (L) mu1g Touek mosis, pacroyioKeHHbIX OT MMOBEPXHOCTH IlIapa Ha paccTOsiHUX L,
paBubIxX 1,2,3,4u5 cMm.

18. IInockuii KOHIEHCATOP MOXHO IPUMEHUTh B KAadyeCTBE 4YyBCTBUTEIIBHBIX MHUKpPOBECOB. B
IJIOCKOM TOPU30HTAIIBHO PACOI0KEHHOM KOHJIEHCATOPE, PACCTOSIHUE MEX]y ITUIACTUHAMH KOTOPOTO
d = 3,84 MM, HaxonUTCA 3apshKEHHas Jactuia ¢ 3apsaaom q = 1,44-10—9 Kun. Jlnsg Toro uro0s yactuma
HaxoJIWJIaCh B PAaBHOBECHH, MEXIY IUIACTUHAMHU KOHJEHCATOpa HYXXHO OBbUIO MPHJIOXKHUTH Pa3HOCTh
norenuanoB U = 40 B. Haiitu Maccy m yactuiibl. CMOAEIMPOBAThH JBHKEHUE.

19. B miockoM ropH30HTaJIBHO PacloIOKEHHOM KOHJIEHCATOpE, PACCTOSHUE MEXy IJIaCTHHAMU
kotoporo d = 1 cm, HaxoaWmTcs 3apspKeHHas Kamenbka maccoii m = 5-10—11 r. B orcyrcrBue
AJIEKTPUUYECKOTO TIOJIS  KarelbKa BCJIEICTBHE CONPOTHBICHHS BO3/AyXa IMAJaeT C HEKOTOPOi
MOCTOSTHHOM CKOpOCThI0. Eciii K MuracTiHaM KOHAEHCATOpa MPHIIOKEHa pa3HOCTh nmoTeHnuaioB U =
600 B, To xanenbka najgaet BaBoe MeaneHHee. Haiitu 3apsin q kanenbku. CMOJEIMPOBATh JBUKEHUE.

Mexay nByMs BEpTHKAJIbHBIMU IIACTUHAMU Ha OJMHAKOBOM PACCTOSHUU OT HUX MaJlaeT MbUIMHKA.
Bcrnenctsue conpoTuBiieHUs BO3AyXa MbUIMHKA MAJAeT ¢ MOCTOSSHHON ckopocThio V1 = 2 cM/c. Yepes
Kakoe BpeMms t mocje HoJayd Ha IUIacTUHBI pasHOcTH noteHuuanoB U = 3 kB mbuiMHKa nocTUrHeT
omHoit m3 muactuH? Kakoe paccrosHume | mo BepTHMKany NBUIMHKA TMPOJETUT 10 TMONAaJaHHUs Ha
wiactuHy? Paccrostaue mexay rumactuHamu d = 2 oM, Macca meIMHKE m = 2-10-9 1, ee 3apsg q =
6,5-10—17 Kn. CmoaenupoBaTh ABUKEHUE.

20. Mexnay nByMsl BEPTHUKAJIbHBIMU IIJITACTUHAMU Ha OJWHAKOBOM PACCTOSHUM OT HUX TajaeT
nbUIMHKA. Yepe3 kakoe Bpems t Mocjie MojJayd Ha IUIACTUHBI pa3sHocTH noreHuuanoB U = 3 kB
MBUTMHKA TOCTUTHET ofHOM u3 TutactuH? Kakoe paccrosHue | mo BepTHKanM MBUTMHKA MPOJIETUT 0
nomajianus Ha miactuny? PaccrosHue mexay riactuHamu d = 2 oM, Macca mbuiiHKE m = 2-10-9 1,
ee 3apsan q = 6,5-10—17 K. CmonenupoBath IBH>KEHHE.

21. B mJI0CKOM TOPU30HTAIBHO PACIIONIOXEHHOM KOHICHCATOPEe, PACCTOSHUE MEXIY TUIACTHHAMHU
koroporo d = 1 cM, HaxoAWTCs 3apsDKCHHAs Karelbka Macia. B oTCyTCTBHE 3JIEKTpPHYEcKOro MoJs
KarejabKa MajJaeT ¢ MOCTOSHHOM ckopocThio V1= 0,11 mwm/c. Ecam Ha miacTuHBI moJaTh pa3HOCTh
noreHuuaioB U= 150 B, To kamenbka magaer co ckopocthio V2= 0,43 wmwm/c. Haiitu
panuyc I Kanenbku u ee 3apsan (. JuHamudeckas BA3KOCTh Bomyxa ;7 = 1,82:107° Ia‘c; mIOTHOCTB
Macsia GobIle TIIOTHOCTH Tasa, B KOTOPOM MajaeT kamenbka Ha Ap = 0,9-10% kr/m3. Cmoznenupopats
JIBIDKEHUE.

22, Mexny TByMsi BEpTHKAILHBIMH TJIACTUHAMH, HAXOIAIIUMHECS Ha paccTossHud d =1 cM pyr oT
Jpyra, Ha HUTH BUCHUT 3apsHKEHHBIN Oy3uMHOBBIN mapuk Maccoit m = 0,1 r. Tlocne momaym Ha TUIACTHHBI
pazHoctu mnoreHiuanoB U= 1 kB HuTh c mapukom oOTKjIOHWIack Ha yromo= 10°. Haiitu
3apan g mapuka. CMOIEIMpOBaTh OTKIOHEHHE.

23.  MbuibHBI my3bIph € 3apsiioM q = 222 nKi HaxoIuTcs B paBHOBECHHM B IOJIE€ IIOCKOTO
TOPU30HTAIIBHO PaclojOXKEHHOrOo KoHAeHcaropa. Haiitm pasHocTte mnoreHumanoB U Mexnay
IUTACTUHAMHU KOHJIEHCaTopa, eciau Macca my3bipsd m = 0,01 r u paccrosiHue Mexay miuactuHamu d = 5
cM. CMoJenupoBaTh JBUKECHHE.

24.  DJeKTpOH B OJHOPOIHOM >IEKTPHYECKOM IOJNie TonydaeT yckopenue a = 102 m/c?. Haiitn
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HAIPSDKEHHOCTD £ 3JIEKTPUYECKOTO MOJIsl, CKOPOCTH V, KOTOPYIO MOJIyYHT IEKTPOH 3a Bpems t = 1 Mkc
CBOETO JIBWXKEHHSI, paboTy A CHJI 3JIEKTPUYECKOTO TOJSL 32 3TO BpPeMs M Pa3HOCTh MoTeHIuanoB U,
NPOHIEHHYI0O TIpU 3TOM 3JeKTpoHOM. Hauanbnas ckopocTh 3nmektpoHa Vo = 0. CmopenupoBatb
JBUKECHUE.

25.  DJeKTpoH JETUT OT OAHOM IIJIACTHHBI IUIOCKOTO KOHJEeHcaTopa A0 Jpyroi. PasHocTb
noTeHImanoB Mexay miactuHamu U = 3 kB; paccrosinue mexnay miactuaamu d = 5 mm. Halitu cuy
F, nelicTByroI1yI0o Ha 3JIEKTPOH, YCKOPEHHE a 3JIEKTPOHA, CKOPOCTh V, C KOTOPOIl AMEKTPOH MPUXOIUT
KO BTOpPOHM IUIACTHHE, M MOBEPXHOCTHYIO IUIOTHOCTh 3apsiia ¢ Ha IuiacTuHax. CMOAeNupoBaTh
JIBUKEHUE.

26. ONEKTPOH € HEKOTOPOH HadaJabHOW CKOPOCTBIO Vo BJIETAET B IUIOCKUH TIOPU30HTAIBHO
PACIIOJIOKEHHBIM KOHACHCATOP MapajUIeNIbHO IIJIACTUHAM HA PaBHOM pPACCTOSHMM OT HUX. Pa3zHOCTh
HOTEHIMAIIOB My IutacTuHaMu KoHnaencaropa U = 300 B; paccrosinne mexny rutactuHamu d = 2
cM; JumHa KoHueHcaropal= 10 cm. KakoBa JomkHa OBITh IpeAeNbHas HadalbHas
CKOPOCTb Vo 3JIEKTPOHA, 4TOOBI JIEKTPOH HE BBbUIETEN M3 KOHAeHcaTopa? PemuTh 3Ty ke 3agady
i o-4actuipl. CMOAEIMpPOBaTh ABUKCHHUE.

27.  DJEKTpPOH C HEKOTOPOHW CKOPOCTBHIO BIETAE€T B IUIOCKHH TOPU3OHTAJIBHO PACIIOJIOKEHHBIN
KOHJ/ICHCATOp MapajUieNIbHO IJIACTUHAM HA PaBHOM pPACCTOSHUU OT HHUX. HampsokeHHOCTH Mot B
konaeHcarope E = 100 B/m; paccrosane mexay rmactuHamu d = 4 cMm. Uepes kakoe Bpems t mocie
TOT0, KaK 3JIEKTPOH BJIETEN B KOHACHCATOP, OH MOMAJeT Ha OHY U3 IutacTHH? Ha kakoM paccTostHUU S
OT Hayvaja KOHJEHCATOpa 3JEKTPOH MOMNaJleT Ha IJIACTUHY, €CJIM OH YCKOPEH Pa3HOCThIO MOTEHIUAIOB
U =60 B? CmonenupoBaTh ABUKECHHUE.

28.  DIJEKTpOH BJIETACT B IUIOCKHI TOPU30HTAJIBHO PACIOJOXKCHHBINH KOHIEHCATOP MapajlieIbHO
IJIACTHHAM CO CKOpocThio Vo = 9-10° m/c. Pasnocts moteHnmanoB mexay miactuaamu U= 100 B;
paccTossHHE ~— MEXay  IutacTHHaMu d = 1 CM. Haittu  monmHoe a,  HOpManbHOE @n U
TaHTEHIIMAIFHOE a; YCKOPEeHUsT AJIeKTpoHa depe3 Bpems t= 10 ¢ mocie Hayama ero IBW)KCHHUS B
KoHJieHcaTtope. CMOIeTMpoBaTh IBUKECHUE.

29. HpOTOH " 0-JacTtuna, JABUTasACb C OJUWHAKOBBIMU CKOPOCTAMU, BJICTAIOT B TLTOCKHIM
KOHACHCATOP IapalJICJIbHO IJIaCTUHAM. Bo ckomnbko pa3 OTKJIOHCHHEC IMPOTOHA IMOJIEM KOHACHCATOPa
6y):[eT OOJIBIIIC OTKIIOHECHUS a-qacmum? CMOI[GJ'II/IpOBaTL JABHKCHUC.

30. [IpoToH ™ 0-4acTUIa, JBUTASCh C OJMHAKOBBIMH CKOPOCTSIMH, BJICTAIOT B TUIOCKHM
KOHJICHCATOp TMapauie]IbHO IIaCTHHAM. BO CKOJBKO pa3 OTKIIOHEHHE MPOTOHA IOJIEM KOHACHCATOpa
OyJzer 0oJIbIlle OTKIIOHEHHUS O-4yacTUIlbl? CMOIeTMPOBaTh IBHKCHHE.

31. IIpoTOH W @-yacThIla, YCKOPEHHBIE OJHOW M TOW K€ PA3HOCTHIO IMOTEHIMAJIOB, BIIETAIOT B
IJIOCKUM KOHJIEHCATOp IapajulelbHO IUTACTMHAM. BO CKOJIBKO pa3 OTKJIOHEHHE IIPOTOHA II0JEM
KOHjieHcaTopa OyeT 0oJibliie OTKIOHEHUS a-4acTUllbl? CMOJenupoBaTh JBIKEHUE.

32.  DeKTpOH BIETaeT B MJIOCKUN TOPU3OHTAIBHO PACHIOIO0KEHHBIH KOHASHCATOP NapalieIbHO €ro
ITACTHHAM €O CKOpocThio Vo = 107 m/c. HanpsikeHHOCTs mons B koHaeHcatope E = 10 kB/m; mmuHa
koHaeHcatopa | = 5 cM. HaiiTi Moaynb M HampaBlieHHE CKOPOCTH V 3JEKTPOHA TPH BbUIETE €ro U3
KOHJIeHcaTtopa. CMOIEeMpoBaTh IBUKEHUE.

33. JIBa mrapuka oamHakoBbIX pamumyca R =1 cm m maccet m = 40 Mr mojBemieHbl Ha HUTSIX
OJIMHAKOBOM JJIMHBI TaK, YTO UX MOBEPXHOCTH collpukacatorcsa. Korjma mapuku 3apsauiv, HATU
pa3oLIINCh Ha HEKOTOPBIM Yrojl M cuja HaTshHkeHWs HuTed crana paBHol T = 490 mxH. Haiitu
IIOTEHIMAN () 3apsSHKEHHBIX LIAPUKOB, €CJIM U3BECTHO, YTO PACCTOSHUE OT LEHTPA KAKJIOT0 IIapuKa 10
touku mozaseca | = 10 cm. CMomenupoBaTh ABHKEHUE.

34. JaHa 3aBUCUMOCTH IT0JI€3HOM MomHocTH P oT Toka I B iemm.

46



[}

=
=]

| @ |
1.8

[

0

1 213 415
2] [5

| | | | & | 7
[1.8(3.2(2.2 2.8 |

|
1.8(4.2]3.

I, |
E, Br |

[}

MOCTPOUTH TpadUK 3aBUCHUMOCTH OT BHEIIHErO CONMPOTHUBICHHS R memu: K.I.JA. 1 3JIeMEeHTa, MOJHOMI
MOIIHOCTH Po 1 none3Hoi MoiHocTy P. KpuBble MOCTpOUTh B MporpaMme JUis 3HaUE€HUN BHEIIHEro
conpotusnenus R, pasusix: 0, I, 2r, 3r, 4r u 5r, rae r — BHYTpPEHHEE CONPOTUBIICHUE dJIEMEHTA.

35.  Dnement ¢ 3. a. ¢. E =2 B = BHyTpenHuM conpotusieHreM r = 0,5 OM 3aMKHYT Ha BHEIIIHEE
conpotuBiieHre R. B mporpamme moctpouTh rpaduk 3aBUCUMOCTH OT compoTuBieHus R: Toka I B
Leny, najgeHus noTeHnuana U Bo BHEMIHEH LM, IoJae3HOM MomHocTH P 1 momHo# Mommuoctu PO.
Conporusnenue R B3a1h B nipenenax 0 < R <4 Owm, uepes kaxabie 0,5 Om.

36. DNeKTpUYECKH YalHMK, cojepkamuii oobem V = 600 cM® BOJIBI mputo= 9 °C, 3a0pun
BBIKIIIOUNTh. CompoTuBiieHHEe HarpeBarens daiHuka R= 16 Owm. OmnpenenuTs NOporpaMMHBIM
CrIoco0OM BpeMs 7 ITOCJIe BKIIIOYCHHsI BOjJa B YailHWKe BBIKMNUT? Hampsbkenue B cetm U= 120 B,
K.IL.J. HarpeBarens 1 = 60%.

37. [IporpaMMHBIM €IIOCOOOM HalTH HANpPsSYKEHHOCTh H MarHUTHOro IMOJIsI Ha OCH KpPYroBOTO
KOHTYpa Ha pacCTOSIHUU & = 3 cM OT ero miaockoctu. Paanyc koutypa R =4 cM, Tok B KoHType | =2 A.

38.  IIporpaMMHBIM cIIOCOOOM HaWTH pacHpesesneHre HAIpsXKeHHOCTH H MarHUTHOTO mosist BJIOJIb
ocu KpyroBoro Butka auamerpom D = 10 cm, nmo kotopomy teueT Tok | = 10 A. CoctaButh TabIMUILY
3Ha4eHui H u noctpouts rpadux 1is 3HaueHuit X B uaTepBaie 0 < X < 10 cm yepe3 Kaxple 2 M.

39. DNEeKTPOH, YCKOPEHHBIH Pa3HOCTHIO TOTEHIIUAJIOB U=1xB , BIETaeT B OJHOPOJHOE

MAarauMTHOC I10JIC, HAlIPABJICHUEC KOTOPOr'o NEPICHAUKYJIAPHO HAIMPABICHHUIO €TI0 ABUIKCHUS. I/IHILYKIII/DI

B =119 uIx o
MAarduTHOTO  HOJII ; . Haiitu R paguyc  OKpy»XHOCTH, TIO KOTOPOMY  JBHIKETCS

AJIEKTPOH, 7 Tiepro oOpalmieHusl AJIEKTpOoHAa M MOMEHT uMIyibca M anexTpona. CMoOAenupoBaTh
JBHKCHUE.

40.  DneKTpoH BJIETaeT B OAHOPOJHOE MAarHUTHOE M0JIe, HAllPaBJIeHUE KOTOPOro NepIEeHANKYIISIPHO
K HAIpaBJIEHUIO ero ABMKeHUs. CKOpocTh 31ekTpona V = 4-107 m/c. UHayKIMs MarHUTHOTO mons B =
1 mMTn. HaliTu TaHreHIUalbHOE 8: U HOPMAJIbHOE an YCKOPEHUS BJIEKTPOHA B MAarHUTHOM TIOJIE.
CmonennpoBath IBHKEHHE.

41. MarnutHoe monie, WMHAYKUUs kotoporo B= 0,5 MTn, HampaBieHO MNEPHNEHIUKYISIPHO K
ANEKTPUYECKOMY TI0JII0, HampsbkeHHOCTh KoToporo E= 1 kB/M. Ily4ok »iIeKTpOHOB BiETaeT B
AJIEKTPOMAarHUTHOE T0JIE, TPUYEM CKOPOCTh V 3JIEKTPOHOB MEPIEHIUKYIISIPHA K IJIOCKOCTH, B KOTOPOM
nexaT BekTopsl E u B. HaiiTi ckopocTh 3J€KTpOHOB V, €CiM NMpH OJHOBPEMEHHOM AEUCTBUU 000MX
moJied My4YOK DJJEKTPOHOB HE UCHBIThIBaeT OTKJIOHeHUs. Kakum Oyzaer pamuyc R TpaekTopuun
JBUKEHHUS SJIEKTPOHOB IPHU YCIOBUU BKIIOYEHHS OJHOTO MArHUTHOTO MOJS WM 3JEKTPUUYECKOTO
nossi? CMOAeUpoOBaTh JBUKEHUE.

42. DIIEKTPOH, YCKOPEHHBIN pa3HOCTBIO noTeHnnaioB U=6 kB, BieraeT B 0OJHOPOAHOE MarHUTHOE
nosie oA yriaoMm 0=30° K HAampaBJICHUIO IOJISI M JIBHXKETCS IO BHHTOBOW TpaeKTopuu. MHmykuus
MarauTHoro moist B = 13 mTn. Haittu paguyc R u mar h BunTOBO# Tpaekropuu. CMoaennpoBaTh
JBUYKEHUE.

43. B 0IHOPOJHOM MarHUTHOM moje, MHAYKIHs KoToporo B = 0,1 Tu, Bpamaercs Karyuika,
cocrosimasgs u3 N = 200 BurkoB. Ochb BpallleHUs KaTyLIKHM IEPHEHAMKYJISIPHA K €€ OCH U K
HaIpaBJICHUIO MAarHUTHoOro nosst. Yacrora BpalleHus KaTymkud n = 5 c-1; miomiaab MONEpevyHOro
ceuernuss S = 0,01 m2. Ocp BpameHus NEPNEHIUKYJSApHA K OCH KaTylIKd W HAMpPaBICHUIO
[IporpaMmMHBIM CTTOCOOOM TIOCTPOUTH TpaUK.

44, DnekTpuueckas JIaMIlouKa, CONPOTHUBIIEHHME KOTOpoil B ropsiueM coctosHud R= 10 Owm,
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MIOJIKJIFOYAETCS uepe3 Apoccellb K 12-BosiboBOMY akkyMmyJsaTopy. MHAykTUBHOCTE npoccens L = 2 T'n,
conporusiieHue I = 1 OM. Yepe3 kakoe Bpems t 1ociie BKIIOYEHUS JIaMIIOYKa 3arOpUTCs, €CIIM OHa
HAUYMHAET 3aMETHO CBETUThCS MpH Hanpsbkennun Ha Heit U= 6 B? IlporpaMMHBIM croco6omM
MOCTPOUTH I'pauK.

45.  Hanmmcare ypaBHEHHE TapMOHHYECKOTO KOJICOATEIHHOTO JBIKEHHS C aMIUTUTYI0H A= 5 cM,
ecnmu 3a Bpemsa t= 1 muH coBepmraercs 150 xoneOanmii W HadanbHas ¢aza kojebaHuit ¢ = w/4. ?
[TporpaMMHBIM c1TIOCOOOM MTOCTPOUTH TPA(GUK ATOTO JIBHIKCHHSL.

46.  VYpaBHeHHe  KONeOaHWS ~ MaTepHaTbHOM  TOYKM  Maccoi m = 16 r©  wumeer

NE I A
x=01sin| —t+— | m
BH/]I 4 . TlporpaMMHBIM CHOCOO0OM TpaduK 3aBHCUMOCTH OT BpeMmeHH t (B
Ipezenax oJJHOro rnepuoja) cuisl F, nefictByromei Ha Touky. Halitu MmakcumanbHyto cuity Fmax.

47. YpaBHEHHS ABYX TapMOHUYECKUX KOJIeOAaHUHM MMEIOT BUI X1 = 3sin 4nt cM u x2 = 6sin 107wt
cMm. [IporpammubIM criocoboMm mocTpouTh Tpaduk 3Tux KojeOaHuil. Cl0XKHB rpadUyecKd 3TH
KOJIeOaHWUsl, IOCTPOUTDH rpaduK Pe3yIbTUPYIOMIETO KOJeOaHMS.

48.  Touka y4yacTBYET B JIByX B3aMMHO MEPIEHAMKYJISPHBIX KoneOaHUsIX x =2 sin ot Mmuy = 2
cos ot M. [IporpaMMHBIM cITOCOOOM MOCTPOUTH TPACKTOPHUIO PE3YIBTHPYIOMIETO ABUKECHUSI TOUKH.

49. [Tepuon 3atyxarouux konedanuil T = 4 c¢; norapudmuueckuil 1eKpeMeHT 3aTyxaHus y = 1,6;
HavanmpHast $aza ¢ = 0. [Iput=T/4 cmemenue Touku x = 4,5 cM. Hamucath ypaBHEHUE IBUKCHHS
sTOro kosnebanus. IIporpaMMHBIM CIIOCOOOM MOCTPOUTH I'paUK ATOr0 KoJeOaHus B Mpenenax JABYX
HEpUOJIOB.

IIIxana oneHNBaHUA

Ilkana oneHUBaHUA Kputepuu orieHuBaHus

«OTIU4HO» OOyuaromuiicst mpaBUJIbHO 0TOOpa3ni B BUJIE KOMIIBIOTEPHON MOAEIN
¢busnyeckyro NOpuUpoAy SIBIEHHs, Impouecca M T.J., HCIOJb3YS
MaTeMaTUYeCKUe MaKeThl MU S3bIKM IporpaMMupoBaHus. Monenb
HOCHT Pa3BEPHYTHIM U MCUEPIBIBAIOIININ XapaKTep.

«Xopomio» OOyuaromuiicss B 1eJIOM OTOOpa3usl B BHUJE KOMIBIOTEPHOW MOJIETH
buznyecKyr0 TpUpONY SBJIEHHS, Ipollecca W T.Jd., HCIOIb3Ys
MAaTCMAaTUUYCCKHUE TIIAKEThl HJIKM SA3BIKM IIPOrpaMMHUPOBAHHA, OJHAKO
MOJIeJIb HE HOCUT Pa3BEPHYTOTO M MCUEPIIBIBAIOLIETO XapaKTepa.

«Y 10BJIETBOPUTETHHO» OOyuaromuiicss B 11€JI0M OTOOpa3uil B BUAE KOMIIBIOTEPHOH MOJAEIU
¢busnyeckyro NpUpOAY SBIEHHs, mpolecca M T.JA., HCIOJIB3YS
MAaTCMAaTUYCCKHUE TAKCThl WKW  A3BIKM [OpPOrpaMMHUpOBaHHsA, HO
JIOMyCKaeT psiJ HETOYHOCTeH, (parMEHTapHO OTOOpa)kaeT B MOJENHU
TEOPETHYECKUE BOIPOCHI, POPMYIIBI, 3aBUCUMOCTH HJIM X PACKPHIBAET
coJiepXkKaTebHO, HO JIONyCKasi 3HAYUTEIbHbIE HETOUHOCTH.

«HeynoBnerBopurensHo» | OOydaronuiics HE BJIaJIEET METOJIaMH1 KOMIIBIOTEPHOTO
MOJICTTMPOBAHUS WJIM HEMIPABWJIBHO OTOOpa3uil B BUIE KOMIBIOTEPHOM
Moien (PU3MUECKYI0 MPUPOIY SBJIEHHS, Mpolecca U T.J., UCTOIb3Ys
MaTeMaTU4YeCKHe MaKeThl WIH SI3bIKM MPOrpaMMHUpoOBaHus. Mojiens He
HOCUT pa3BEpPHYTHI W MCUEPIBIBAOIIANA XapakTep M JTOIMYCKaeT
3HAUYUTEJIbHbIE HETOYHOCTH.

8.2.4.
NuauBuayajbHble 3aJaHUS U  BBINOJHEHUS PacyeTHO-rpaguyeckoi
padoThl, KypcoBoii padoThI (IPOEKTA).
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IIpedycmompenvt yuebnviM nianom pacuemuo-epaguueckot pabomot Nel, Ne2 u
Nes.

8.2.5. OHEHOYHBLIE CPEJACTBA ITPOMEXKYTOYHOI'O KOHTPOJIA
Bonpocs! (3aganus) aJisi 3auera/aK3aMeHa:
Mexanuka:

1. Mexnynaponnas cucrema enuaul] C1. OcHoBHble equnuiibl cuctemsl CH.

2. BektopHbie u ckansipHbie BenuuruHbl. Ha30BUTE M3BECTHBIC BAM BEKTOPHBIC
BEJINYMHBI.

3. Kunematuka kak pasgen ¢usuku. JBwkeHue. TpaekTopusi ABUKEHUS.
Cucrema orcuera. XapakTEpUCTUKU  ABWKEHHS. PaBHOMEpHOE  JBUIKEHHE.
['paduueckoe npeacTaBiaeHue paBHOMEPHOTO ABMKEeHUS. CpeaHsist CKOPOCTb.

4, Kunemaruxka. PaBHOyCKOpEHHOE JIBH>KEHUE. XapaKTEepUCTUKH
PaBHOYCKOPEHHOTO JIBIDKeHMs. ['paduueckoe mpejcTaBiIeHUE PaBHOYCKOPEHHOTO
NBIKEHUSI. MTHOBEHHAsI CKOPOCTb.

5. Cunsbl B npupojie. Uetsipe Buaa cuil. XapaKTEpUCTHKA TPABUTAMOHHBIX U
3JIEKTPOMArHUTHBIX CHII.

6. CB00OOIHOE TMaJIeHHe KaK YaCTHBIM Clydail paBHOYCKOPEHHOI'O JIBUKEHUS.
Y ckopeHnue cBOOOTHOTO MaACHHUS.

1. Jlunamuka kak pazzaen pusuku. 3akoHbl Hpl0TOHA — 3aKOHBI JIBUKECHUSL.

8. KntoueBble 3amaun MEXaHMKH: BEC Tena, JBWXKYIIETOCS C YCKOPEHUEM,
JBUKEHUE 110 HAKJIOHHOM IIJIOCKOCTH, ABUKEHUE CBA3aHHBIX TEIL.

Q. Nmnynbe. 3akoH COXpaHEHHWS HMITyJbca. PeakTMBHOE [BHXKEHUE Kak

MIpUMEP BBHINMOIHEHUS 3aKOHA COXPAHEHHUS UMITYJIbCa.

10. DOmueprusi Tena. KuHeTwyeckas ¢ TOTCHIMANbHAS DHEPrus. 3aKOH
COXPAaHEHUS MEXaHMYECKOM »HHEpPruu. 3aKOH COXPAHEHHUS IIOJHOM HSHEpPrumu.
BceobiHocTh 3TOr0 3aKoHa.

11. PabGora tena. Ilonstue mone3Hod padboTel. CBs3bp pPabOTHl U SHEPIUH,
TEOPEMBbI O KHHETUYECKOMN U MOTECHIIMAIBHON SHEPTUsAX. MOIIHOCTD.

12.  OxapaxTepusyiTe rpaBUTAIIMOHHOE B3aMOICHCTBHE.

13. CdopmynupyiiTe 3aKOHBI COXpaHEHHS UMITYJIbCa U YHEPTHH.

14.  CdopmynupyiiTe TEOpEMBI O TOTEHIIMAIBHON U KHHETUYECKOW SHEPTUU.

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

16. PaGota, MomHOCTB, S3HEpTHUS. DOPMYITBI pacyeTa STUX BEITUYHH.

17.  Cdopmymupyiite 1, 2, 3 3akonbl HetoToHa

18. OxapakTepu3yiTe dIeKTPOMAarHUTHOE B3aUMOJICHCTBHE.

19. OnummuTe ABMXEHHWE TeNa, OpPOIIEHHOTO BBEPX. 3amuIiuTe (HOPMYJIbI
pacdeTa BBICOTHI IObeMa Tea.

20. Uro Ha3bIBaeTCSI KHHETHUYCCKOMW M TIOTCHITMAIBLHON SHEPTUAMU?

21. SBnenue wHepnuu. [IpuBenuTe mpuMepsl ABUKEHUS TN 110 UHEPITUH.

22. Cuna tpenus. TpeHHe CKOJIbKEHUs, TOKOS U KaUeHUSI.

23. UW3oOpasute rpaduyuecKyro 3aBUCUMOCTh IMEPEMEIICHUSI U CKOPOCTH OT
BPEMEHU IIPU PAaBHOMEPHOM U PaBHOYCKOPEHHOM JIBHIKCHUH.

24. YckopeHue CBOOOTHOTO TajeHUs. 3aBUCUMOCTb YCKOPEHHUS CBOOOIHOTO
MaJIeHUsl OT Pa3IMYHBIX (PaKTOPOB.
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25. IlpuBenute mpUMeEpbl 3aMKHYTBIX CUCTEM, B KOTOPBIX MOTYT BBITOJTHATHCS
3aKOHBI COXpaHCHHS UMITYJIbCa U SHESPTHH.
26. Uro Ha3pBaeTcs CKOpOCThIO? JlaliTe ompeAcneHus CpeIaHer CKOpOCTH
HEPaBHOMEPHOTO JBHKEHUS, MTHOBEHHON CKOPOCTH.
MouexkyasipHasi pU3HKa U TEPMOAUHAMHKA

1. I"azoBrbIe 3akoHbl. 300apHbIi mporiecc (3akoH I'eli-JIroccaka).

2. I"azoBble 3akoHbI. M30TepMuueckuii poriece (3axkoH boins-Mapuorra).

3. I"azoBble 3akoHbI. M30x0pHKIi nporece (3akoH [lapis).

4, 3anumure ¢GopMysbl pacyeTa KOJMYECTBA TEIJIOThI Tpu  (Ha30BBIX

nepexoaax (IJiaBjeHUe, KuneHue). UTo Has3bIBaeTCs yleNbHOE TEIUIOTOM IUIaBJICHMS,
yAENbHOMN TEIUIOTOM mapooOpa3oBaHus?

S. 3anumuTe ypaBHEHUE COCTOSHUS  MJI€abHOTO Ta3a (ypaBHEHHE
MenneneeBa-Knaneiipona). BwiBeguTe W3 3TOr0  ypaBHEHUS -  ypaBHEHUS
M30TEPMHUYECKOT0, U300apHOTO U H30XOPHOT'O MPOIECCOB.

6. ArperatHple COCTOsSHHS BemiecTBa. (OxapakTepu3yiTe CIOCOOHOCTH
M3BECTHBIX BaM arperaTHbIX COCTOSIHUM COXPaHATh GOpMY U 00BEM.

1. Macca, KOJMYECTBO MOJIEKYJ, KOJUYECTBO BEIIECTBA, IOCTOSHHAS
ABoraapo u nocrosiHHas Jlommuara.

8. BrnaxxHocts Bo3ayxa, abcostoTHasi U OTHOcUTEIbHasg. CocoObl U3MEpeHUst
BJI&JKHOCTHU BO3/yXa.

Q. Onummte ¢aszoBble nepexoibl (IMIaBJICHUE, OTBEpICBaHUE, HUCIApEHHE,

KHUIEHUE, KOHJIeHcanus ) ¢ Touku 3peHust MKT.

10. Ctpoenune BemecTBa. ['a3000pazHoe, XUAKOE M TBEPAOE COCTOSHUE
BEILIECTBA.

11. TlepBblii  3aKOH  TEpPMOAMHAMHUKH. 3HAYECHHUE  TEPBOTO  3aKOHA
TEpMOJAUHAMUKU. BTOpOM 3aK0H TepMOAMHAMUKH. ET0o 3HaueHue.

12. ®azoBbie TIepexoinl (TJIaBJICHUE, OTBEPJICBAHWE, WCIAPCHUE, KHUIICHUE,
KoHJeHcanus). KonnuecTBo TemnoTel pazoBOro nepexoma.

13.  KIIJ. Eguaunsr n3mepenns KIT/1. KIT/] TerutoBoro asuraTens.

14. HaceilieHHbIM, HEHACHIIICHHBIM W TEpPEHACHIIEHHbIH map. BiaxHOCTh
BO3]lyXa, a0COJIIOTHAs M OTHOCUTENbHAs1. CriocoObl U3MEpPEHUS BIAXKHOCTH BO3/1yXa.

15. Tukn Kapuo. KITJ] naeansHOM TEMIOBOM MallIMHBI.

16. AnmmaGatmueckuii mporecc. IlpuBeauTe mnpumep aguadaTHYECKOTO
rporecca.

17. Bnyrtpennss sneprusa. CrocoObl U3MEHEHUS! BHYTPEHHEW SHEPTHH.

18. OxapaxTepu3yiiTe CTPOCHHE H3BECTHBIX BaM arperaTHbIX COCTOSHUHN C
Touku 3peHuss MKT.

19.  Juddyszus. 3aBucumocts qudy3un OT pa3andHbIX (PaKTOPOB.

20. MonexkysipHO-KUHETUYECKasi TEOpUs Ta30B M €€ DKCIEePUMEHTAIHHOE
000CHOBaHHUE.

21. AOcontoTHas TeMiiepaTypa Kak Mepa SHEpTUH Tena.

22. Yupyrue cunsl. [Ipupona ynpyrux cui. [IpudriHa uX BO3SHUKHOBEHUS.

23. OcnoBHoe ypaBHeHue MKT. VYpaBHeHHE COCTOSHUS HWIEATBHOTO ra3a
(ypaBHeHnue MenneneeBa-KiamneipoHna).
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24. IlpuMeHeHHe TIEPBOrO 3aKOHA TEPMOJAMHAMHUKUA JJI HW30IPOIIECCOB.
3HayeHue MEepBOro 3aKOHA TEPMOJWHAMHUKHU. BTOpoil 3akoH TepmoauHaMuku. Ero
3HAYCHHE.

25. BmaxnocTh Bo3ayxa, aOCOMIOTHAS U OTHOCUTENbHAs. CTIOCOOBI M3MEPCHUS
BJIQYKHOCTH BO3/yXa.

26. AOGcomroTHas TemriepaTypa. AOCOTIOTHBIN HOJIb.

27. TemmepaTypa Kak Mepa dHEpruu MoJieky. TemnoBoe paBHOBECHE.

JueKTpu4ecTBo U MarHeTusM. KosieOanusi u BOJIHbI:

1. DIIEKTPUYECKHE 3apsbl, X B3auMoJencTBUE. 3aKoH KymoHa.

2. Onektpuueckoe none. Hanpspk€HHocTs  mosis.  CUJIOBBIE  JTMHUH
ANEKTPOCTATUYECKOTO MoJist. [IpuHIUIT Cynepno3uIiK SJEKTPOCTATHUECKUX MOJIEeH.

3. [ToTox BekTOpa HANpPSHKEHHOCTH JIIEKTpocTaTudyeckoro mnoss. Teopema
Octporpanckoro-I'aycca.

4, [Ipumenenne Tteopembl Octporpaackoro-l'aycca mma pacdera mnosd
PaBHOMEPHO 3apsHKEHHON OECKOHEUHOM MIIOCKOCTH.

5. [Ipumenenne  teopeMbl  Octporpanackoro-I'aycca  gna  pacyera
AIEKTPOCTATUYECKOTO TOJIS 11apa, PABHOMEPHO 3apsSKEHHOTO IO MOBEPXHOCTH.

6. PaGora mno mepememnieHUI0 3apsna B AJIEKTPOCTATUUECKOM  TOJIE.
[ToTeHMaTBHBIHI XapakTep AIEKTPOCTATUYECKOTO oIS, [Torenuuan.
OKBUMNOTEHIIMATIBLHBIEC TTOBEPXHOCTH.

7. [Torenuman. [IpuHIMI Cynepno3ULIUN STIEKTPOCTATUUECKUX TIOJICH.

8. CBsi3p  MEXKIy  HaANpSKEHHOCTBIO  DJIEKTPOCTATUYECKOTO MOJIA U
MTOTEHIIHAJIOM.

Q. DIIEKTPOCTATUYECKOE TI0JI€ B AUDIICKTPUKAX.

10. DnekTpoeMKoCTb NpoBOAHMKA. KOHIEHCATOPHI U HX 3JIEKTPOEMKOCTb.

11. DHeprus 3apsLKEHHOTO KOHJEHCATOPA U AJIEKTPOCTATUYECKOTO MOJISL.

12. DOnextpuyeckuii Tok. Cuma TOKa, IUIOTHOCTh TOKa. Y CIIOBHUS
CYILIECTBOBAHMSI DJIEKTPUUYECKOTO TOKA.

13. 3akon Owma B umHTerpanbHON Qopme. HampspkeHue, 3IeKTpOABIDKYINAS
CuJIa, pa3HOCTh MOTEHIIMAJIOB.

14.  3axon [xoyns-Jlenna B nuddepeHanbHOl 1 HHTErpadbHOM popMe.

15. Kuaccuueckast Teopusi 3JI€KTPONPOBOAMMOCTH METayuloB. BbIBOJ 3akoHa
Oma B guddepenuuanbHoii  (popMe Ha  OCHOBE  KJIACCHUYECKOW  Teopuu
ANEKTPOIPOBOIUMOCTH METAJIIOB.

16. MarnautHoe nosie. BekTop MarHuTHON MHIYKIIUH.

17. 3akon buo-CaBapa-Jlannaca u ero npuMeHeHue JJisl pacueTra MarHUTHOTO
I10JIsI KPYTOBOI'O TOKA.

18. [upkymsiius BeKTOpa MHAYKIIMH MAarHUTHOTO TOJISL. 3aKOH TOJIHOTO TOKA.

19. JleilicTBME MarHUTHOTO TIOJIS HAa MPOBOJIHUK ¢ ToKoM. Crta Ammepa.

20. JleiicTBHE MarHMTHOTO TOJIS Ha ABWXKYIUH 3apsa. Cuna Jlopenna.

21. JleiicTBHE MarHUTHOTO TOJISI HA KOHTYP C TOKOM.

22. MarnutHbii noTok. PabGota mo mepemenieHuro MPOBOJAHUKA M KOHTypa
CTOKOM B MarHMTHOM TIOJIE.

23. MaruuTHoe noje B BeuiecTse. JlnaMmarneTuky 1 napaMarHeTUKH.

24.  DeppOMAarHeTUKH.

51



25. DnexrpoMarHuTHas uHAykuus. 3akod dapanes. [Ipasuno Jlenia.

26. CaMOMHAYKIHUS U HHIYKTHBHOCTD.

27. DHeprus MarHuTHOTO TIOJIA.

28. KomebaTtenpHbIN KOHTYD. ["apMOHWYECKHE AIEKTPOMATHUTHBIE KOJICOAHHS.
29. 3aryxaromme JIeKTPOMAarHUTHBIE KOJIeOaHuUs.

30. BwiHYXOCHHBIC 2JIEKTPOMAarHUTHEIE KoyieOanus. Pe3onanc.

31. VYpaBHeHue MakcBesuia B UHTETPAIBHON (hopMme.

32. DnekTpoMarHuTHBIE BOJHBI. [l1OCKast 37eKTpOMarHuTHas BOJHA.

33. T'apmoHuueckue KojieOaHUSI M UX XapaKTePUCTUKU. MeTosl BEKTOPHBIX

IarpamM.
34. Mexanuyeckue  rapMoHuuyeckue — kojeOanusi.  KuHeruueckas  u
NOTEHIUAJIbHAS] SHEPTUH.
35. Tapmonuueckwii OCLIMJIIATOP. [IpyxuHHBIN, buznueckuit 51

MaTeMaTUYECKUI MasSTHUKHU.

36. CBoOomHBIC TApMOHHYECKHE KOJICOaHHS B KOJeOaTEILHOM KOHTYPE.

37. CnoxeHue TapMOHHYECKMX KOJIeOAHWH OJHOTO  HAMpaBICHUS U
OJIMHAKOBOMW 4acTOThI. bueHus.

38. CnoxeHnue B3aWMMHO TMEPHEHANKYJSIPHBIX  KOJIGOAHWUH  OJWHAKOBOU
YacTOTBHI.

39. Cpobomupie  3aTyxaromipe  koneOaHus.  J[eKpeMeHT  3aTyxaHwsl.
Jlorapudmuueckuii nekpement. J1o0potHocTs. [Ipumepsl.

40. BeiHyXIeHHbIE (MEXaHMYECKHE U DJIEKTPOMAarHUTHBIE) KoJeOaHuUs.
AMiuuTyna u (aza BRIHYKICHHBIX Kojebanuii. Pezonanc.

41. Tlepemennsiii ToK. Llens mepemeHHOr0 TOKA.

42. Pesonanc HanpspkeHuil. Pe3oHaHC TOKOB.

43.  MourHoCTh enH MePEMEHHOTO TOKA.

44. BonHoBble mpouecchl. [IpononbHbIe W MONEpPEYHbIE BOJHBI. Y paBHEHHE
Oeryien BOJIHBI.

45. ®da3oBas ckopocTb. BoiHOBOE ypaBHEHHE.

46. Ilpuammn cyneprosuiuu. ['pymnmoBasi ckopocTh. MHTepdepeHnrs BOIH.
Crostune BOJIHBL.

47. 3BykoBble BoJIHBL. DddekT Jlomnepa.

48. DneKTpOMarHUTHBIE BOJHBI U WX OJKCHEPUMEHTAIbHOE TIOMyUYeHHE.
HuddepennmansHoe yYpaBHEHHE AIEKTPOMArHUTHBIX BOJIH. DHeprus
AJEKTPOMArHUTHBIX BOJIH. IMITyJIbC 3JIEKTPOMarHuTHOTO NoJist. MI3mydyeHue Aumouis.

Onruka u KBaHTOBasA (pusuka

OCHOBHBIE 3aKOHBI T€OMETPUUYECKON ONTHKH.
Tonkue mun3b1. [TocTpoeHre n300pakeHHit ¢ TOMOIIBIO JIMH3.
OcHoBHBIE POTOMETPUUECKUE BETMIUHEI.
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. MHTEpdepeHuus
CBeTa. MGTOJIBI ee HabOmoneHus. Pacyer uHTEp(PEpEHIITMOHHON KapTHHBI OT JBYX
HMCTOYHUKOB.

S. Nurepdepenus cBeTa B TOHKUX TUICHKAX.

6. Hudpakuus cseta. [Ipunuun ['tolirenca-Openensi.

BN
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7. Merton 30H/1 Openens. [TpsimosnHeliHOe pacIpoCTpaHEeHUE
ceera.Jludpakius OpeHenst Ha KPyTJIOM OTBEPCTHH U JTUCKE.

8. Hudpakuus Opayarodepa.

9. Jludpakius Ha mpocTpaHCcTBeHHOU pemreTke. @opmyna Bynsda-bperros.

10. Paspemaromiast CtoCOOHOCTh ONTHYECKHUX IIPHOOPOB.

11. [Jucnepcus cBeTa. DNEKTPOHHAS TEOPUS JUCIIEPCUU CBETA.

12.  TlormomieHue cBeTa.

13.  Dddexr Jomnepa.U3nyuenne BaBunosa-UepeHkona.

14. Tlonspuzamusi cBera. EcTecTBeHHBIM W TOJIIPU30BAHHBIA CBET. 3aKOH
Mautroca.

15. Tlongpuzamusi cBeTa MpU OTPAKEHUU M TMPEIOMJIICHUM Ha TpaHUIE JBYX
JTUDJIEKTPUKOB.

16. JIBoitHoe myuenpenomieHue.llonsapuzaropsl. AHaIU3  MOJSIPU30BAHHOTO
CBETA.

17. WckyccTBeHHas ONTUYECKAsh aHU30TPOIIHSL.

18. Bparmienue mioCKOCTH MOJISIpU3aIig.

19. TemnnoBoe M3MTyYeHHE W €r0 XapakTepUCTHKU. 3akoH Kupxroda.YactHbpie
3aKOHBI Te10BOro n3nydenus. ®opmyna [lianka.

20. Omnrtmueckas mmpomeTpus. PamuanoHHas, IBETOBas, SPKOCTHAs
TEeMITepaTypHI.

21.  ®otorddexr. Ero BU/IBL. OcHOBHbIE 3aKOHBI BHEIIIHETO
dhororddexra.YpapHenue DitHiTeiHa 11 BHeHero Gotodddexra.

22. Macca u umiynbc ¢otoHa. J[aBieHue cera.

23. Dddexr Komnrona. EnquHCTBO KOPIYCKYJISIPHBIX W BOJIHOBBIX CBOMCTB
AIEKTPOMATHUTHOTO U3ITyYECHHUS.

AToMHas U saepHas pusnka

1. Monenu atoma Tomcona u Pezepdopa.

2. JIuneityateiii ciektp aroma Bojgopoaa. Ilocrynarel bopa. Onbitel dpanka
u ['epua. Criektp aroma Bogopojia no bopy.

3. KopnyckynapHo-BOJIHOBOM Ayanu3M CBOMCTB BeliecTBa. CBOWMCTBA BOJIH
ne bpoits.

4, CoOTHOILIIEHUS HEOTIPEAETIEHHOCTEM.

S. BonHoBast (pyHKLHS U €€ CTaTUCTUYECKUNA CMBICI.

6. O6mee ypaBHenue IIpenunrepa. VYpaBuenue Illpenunrepa s
CTallMOHAPHBIX COCTOSTHUM.

1. JIBI>KeHNE CBOOOTHON YaCTHIIBI.

8. Yacthiia B OJHOMEPHOM MPSIMOYTOJIBHOM «IIOTCHIMAJIBHOU sIME» C
OECKOHEYHO BHICOKUMU «CTCHKAMM.

Q. [IpoxokneHne YacTUIlbl CKBO3b MOTCHIUANBHBIN Oapbep. TyHHETbHBIN
s dexT.

10.  JIuHeiHbI rapMOHUYECKHUI OCUUIUISTOP B KBAHTOBOW MEXaHUKE.

11. ATtom BojOpoja B KBAHTOBOM MexaHuKe. KBaHTOBBIE YuCIIa.

12. 1S — cocrosiHME 2JIEKTPOHA B aToMe Bojiopoja. CriuH 31ekTpoHa. CimHOBOE
KBAHTOBOE YHCJIO.
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13. IlpuHIMO HEpPa3IUYUMOCTH TOXKJECTBEHHbIX 4YacTUll. DepMUOHBI H
OO30HBI.

14.  Tlpunnun [laynu. PactipeneneHue 3J€KTPOHOB B aTOME 110 COCTOSTHUSIM.

15. PentreHoBckue crekTpbl. 3akoH Mo3Ju.

16. MounekynspHbie crieKTpbl. KoMOMHAIMOHHOE paccessHue CBETA.

17. CrnioHTaHHOE Y BBIHYXJEHHOE U3TyueHus. Jlazepsl.

18. ®azoBoe npocTpaHCTBO. DYyHKIHS pacpeacIICHHUS.

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

20. Meramibl, AMDIEKTPUKH U MOTYTIPOBOJHUKYU IO 30HHOU TEOPUHU.

21. CoOctBeHHas U MPUMECHAs MPOBOJAUMOCTHU MOIYITPOBOIHUKOB.

22. Pa3mep, coctaB M 3apsii aTOMHOTrO sipa. MaccoBoe W 3apsiioBO€ YHCIIA.
JledekT Macchl U SHEPTrUs CBA3M SAPA.

23. CnuH siApa ¥ ero MarHUTHBIM MOMEHT.

24.  SlmepHble cuiabl. Mojenu sapa.

25. PamnoakTWBHOE M3TyYCHHUE U €TO BUJIBI.

26. 3akoH pagHMOaKTHBHOTrO pacmaja. IIpaBmia cMemeHus.

27. 3axkoHomepHocTH anb(da-pacmaga. berra-munyc-pacman.  HedTpuHo.
['aMma-u3ydyeHue u ero CBOMCTBA.

28. Pe3onancHoe moriomieHue raMmma-u3aydeHus (3¢ dext Meccbayapa).

29. SnepHble peakIuy U UX OCHOBHBIC THITHI.

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

31. SpepHble peakuuu TMOJA JACHUCTBHEM HEUTpOHOB. Peakiusi neneHus sjapa.
[lenHas peakuus ACICHUSI.

32. Peakius cMHTE3a aTOMHBIX S7EP.

33.  YpoBeHb aneMeHTapHbIX yacTull. KocMuyeckoe nznydeHue.

34. MirooHbl U UX CBOWCTBA. ME30HBI U X CBOWCTBA.

35. Twumbl B3aMMOACHCTBUIA AIEMEHTAPHBIX YACTHII.

36. Yacturs! u anTuyacTUIbl. COUPaTbHOCTD.

37. JlentoHbl. 3aKOH COXpaHEHUs JENTOHHOTO YHCIIA.

38.  Anposbl. 3aKOH COXpaHEHH 0aApUOHHOTO YHCIIA.

39. T'mneponbl. CTpaHHOCTh U YETHOCTD JICMEHTAPHBIX YACTHII.

40. Kunaccudukanus sneMeHTapHbIX yacTuil. KBapku.

41. TIlepenocunku (pyHIaMEHTAIbHBIX B3aUMOICUCTBHIA.

8.3. Meroanyeckue MaTepHaJbl, ONpeAe/sOIe NMPoueaypbl OLEHUBAHUS
3HAHUH, YMEHHMH, HABBIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XapPAKTEePU3YIOLIHX
3Tanbl (POPMUPOBAHUA KOMIIETEHIM A

OCHOBHO  1ENBI0 MPOBEAEHUS MPOMEXKYTOUHOW ATTECTALlMU  SIBJISETCS
OTIpe/ieNIeHUE CTENEHU JOCTIKEHUS LeJieil Mo yueOHOM AUCHUIUIMHE WK €€ pa3zeliaM.
OcyniecTBisieTcss 3TO NPOBEPKOM M OLEHKOM YPOBHS TEOPETUYECKOW 3HAHMWM,
MOJIYYEHHBIX 00YYarOUIMMUCS, YMEHUSI TPUMEHSTh UX B PEIICHUU NMPAKTUYECKHUX 3a/1ad,
CTENIEHU OBJIAJICHUS 00YUaIOIUMHUCS MPAKTUUECKUMHU HABBIKAMHU U YMEHUSIMH B 00BEME
TpeboBaHuil paboyell MporpaMMbl MO JUCUUIUIMHE, a TaKXKe HX YMEHHUE
CaMOCTOSITENIbHO PaboTaTh C yUeOHOM JIUTEpaATYpOil.
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OpraHuzaiusi TPOBEACHHUS NPOMEKYTOUHOM aTTecTallMi periaMeHTHpOBaHa
«Ilonoxennem 00 opraHuzalMu 00pa3oOBaTENbHOTO TMpolecca B (eaeparbHOM
rOCy/1JapCTBEHHOM aBTOHOMHOM  00Opa30BaTENbHOM  yUpexJIeHHH «MOCKOBCKUH
MOJIUTEXHUIECKUN YHUBEPCUTET

8.3.1. Iloka3aTeu OULEHUBAHHUS KOMIIETEHIIWIl HA PA3JIMYHBIX 3TaNax HX
(¢popMupoBaHusi, [I0CTHKEHHE OOyYAIOIIMMHUCH IUIAHUPYEMbIX Pe3yJbTaTOB
00yueHusl MO0 AUCHUIIIHHE

Kon u naumenoBanme kommnerennmuum OIIK-3. CnocoGen pemath 3agadd aHajJu3a M pacuera

XapaKTePHCTHK IEKTPHYECKUX Henei

Jrtan Kpurepun ouenuBanus
(ypoBeHb
HCYA0BJECTBOPUTECJIBHO YA0BJIE€TBOPUTECJIBHO xopomo OTJIUYIHO
3HATh OOyyarommiicst OOyuarommiics OO0yuaronuiics Obyuatommiics
JIEMOHCTPHPYET MOJHOE JIeMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET
OTCYTCTBUE UIIH HEIOJIHOe COOTBETCTBUE | YaCTUYHOE HIOJIHOE COOTBETCTBHE
HEJJ0CTaTOYHOE CIEIYIONIHX 3HAHHUMI: COOTBETCTBHE CIEeYIOIUX 3HAHUMH:

COOTBETCTBHUE CIIETYIOLIIX
3HAHMW: METOJIbl aHAJIM3a
Lenei NoCTOSIHHOTO U
MIEPEMEHHOT0 TOKOB BO
BPEMEHHOW U YaCTOTHOM
obnactsx; puzndeckue

METO/IbI aHAIU3a LeTel
MOCTOSTHHOTO U
MIepEMEHHOT0 TOKOB BO
BPEMEHHOW U YaCTOTHOU
o0macTsx; pu3nIecKue
OCHOBBI 3JICKTPOHHKH,

CIEAYIOIINX 3HAHUI:
METOJIbI aHaJIH3a
LIeTIIeH TOCTOSIHHOTO
U NIEPEMEHHOT0
TOKOB BO BPEMEHHOU
M 9aCTOTHOM

METO/JIbI aHaIn3a LeTeH
IMOCTOSIHHOTO K
MIEPEMEHHOTO TOKOB BO
BPEMEHHOHU U
YaCTOTHOM 00JIacTsX;
(u3ndecKrue OCHOBHI

OCHOBBI 3JIEKTPOHUKH, MIPUHIUIBI 1€HACTBHSA o0nacTsx; 3JIEKTPOHUKU,
MIPUHIUIEI 1eHCTBUS IIOJIyIIPOBOJHUKOBBIX U (u3uIeCcKne OCHOBBI | TIPHHIIMIIBI ACHCTBUS
IIOJIyIIPOBOJIHUKOBBIX U JIEKTPOHHBIX IPHOOPOB; | BIEKTPOHHKH, NIOJIyIIPOBOJAHUKOBBIX U
3NEKTPOHHBIX IPUOOPOB; OCHOBHBIE 3aKOHBI, IPUHLMIIBL IEUCTBUS | DIEKTPOHHBIX
OCHOBHBIE 3aKOHBI, OTIpeJIeJICHHS U TIOHATHS | MOJYNPOBOJHUKOBBIX | MpuOOpoB; OCHOBHBIE
ONPEJEIICHUS U IIOHATUS TEOPHUU JIEKTPUUECKUX U 3JIEKTPOHHBIX 3aKOHBI, OIIPEIEICHUS
TEOPUHU NIEKTPUUECKUX neneit CTaHIapTsl, puOOpPOB; U TIOHATUS TEOPUU

nenei CtanmapTel,

MCTOOHUYCCKUC U OCHOBHEBIE 3aKOHBI,

3JIEKTPUYECKUX LieTen

METOJMYECKHE U HOPMAaTHUBHBIE OTIpe/ieNIeHUs U CrannapTsl,
HOPMaTHBHBIC MaTepHaNbl, | MaTepPHAIBI, MIOHSTHS TEOPUU METOINYECKHE U
COIIPOBOXKJAOIIHE COMPOBOKAAIOIINE IIEKTPUUECKUX HOPMAaTHBHBIE
IIPOEKTUPOBAHHE IIPOCKTUPOBAHHE neneit CtannapTsl, MaTepHaIbI,
IIPOMU3BOJICTBA TIPOMU3BOJICTBA METOJIMYECKHE U COIPOBOXKIAIOIINE
aBTOMAaTH3ALNH 1 aBTOMATH3ALUH 1 HOpPMaTHBHBIC MIPOEKTUPOBAHHE
yIpaBJIeHNS; yTIpaBICHUS; MaTepuallsl, TIPOU3BOJICTBA
CoBpeMeHHYI0 CoBpeMeHHYI0 COTIPOBOXKAIOIIHE aBTOMATH3AINH U
3JIeMEHTHYI0 0a3y 3JIEMEHTHYI0 0a3y MIPOEKTHUPOBAHNE yIpaBIeHUs,;
aHaJIOroBOH U IU(poBO AHAJIOTOBO M LM(POBOI | MPOU3BOJICTBA CoBpeMeHHYIO
JNEKTPOHUKHU JIEKTPOHUKHU aBTOMAaTH3AIHU 1 3JIeMEHTHYI0 0a3y
YIIPABJICHUS; AHAJIOTOBOH U
CoBpeMeHHYIO G poBoi
3JIEMEHTHYIO 06a3y JIEKTPOHUKHU

aHaAJIOTOBOM U

mudpoBon
JNEKTPOHUKHI
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YMeTh OO0yyaromuiics He yMeeT OOyuaronmiics OO0yuaroutuiics OOyuaronmiics
WIH B HEJIOCTATOYHOM JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
CTCIICHU yMEeT HETOJHOE COOTBETCTBUC | YACTHYHOC MOJTHOE COOTBETCTBUE
BEITIOJTHATE: IPUMEHATH CIIEAYIOMINX YMECHHIA: COOTBETCTBHE CIIEIYIOIINX YMCHHN:
aHATTUTHICCKHE U TIPUMEHSTH CIIEIYIOUINX YMEHUNA: | MIPUMEHSTH
YHCIICHHBIC METO/BI IS AHATTUTHICCKHE U TIPUMEHSTH AHATTUTHYECKIE U
pacueTa NEeKTPUICCKUX U | YUCICHHBIC METOBI A1l | aHAJTUTHICCKHE 1 YHCIICHHBIE METOBI
MarHUTHBIX IIETICH; pacdeTa NEeKTPUICCKUX | YHCICHHBIC METOJIBI IUTS pacdera
paccUUTHIBATh ApaMETPHl | M MarHUTHBIX IICTICH; IUTA pacdera AIEKTPIYECKUX U
MOJTYTTPOBOTHUKOBBIX U PacCUUTHIBATH ANEKTPUYCCKUX U MarHUTHBIX IICTICH;
3JIEKTPOHHBIX TPUOOPOB mapaMeTpsI MarHUTHBIX IICTICH; PACCUUTHIBATH
IO UX BOJIbTAMIICPHBIX MOJTYTTPOBOTHUKOBBIX U paccYUTHIBAThH napameTphl
XapaKTEPUCTHKAM, AJIEKTPOHHBIX PUOOPOB | MapaMeTphI TOJYTIPOBOTHUKOBBIX U
CTaBUTH U pPEIIaTh IO UX BOJIbTAMIICPHBIX MOJYTIPOBOTHUKOBBIX | AJIEKTPOHHBIX
CXCMOTEXHHYCCKHE XapaKTCPUCTHKAM, U 3JICKTPOHHBIX npuOOPOB 1O UX
3a[1a4u, CBA3aHHBIC C CTaBHUTH U PEIIaTh prOOPOB TIO MX BOJIbTAMITEPHBIX
BEIOOPOM IJIEMEHTOB. CXEMOTEXHUIECKHE BOJIBTAMIIEPHBIX XapaKTePUCTHKAM,
BrImonHATE pacueTsl 3a[1a4u, CBSI3aHHBIC C XapaKTEePUCTHKAM, CTaBHUTH U pPeIIaTh
mapaMeTpoB BEIOOPOM 3JIEMEHTOB. CTaBUTH U peIIaTh CXEMOTEXHUYECKUE
ANEKTPOTEXHIUECKUX BEITIONHATE pacdeTs CXEMOTEXHHICCKHE 3a/1a4u, CBSI3aHHBIC C
YCTaHOBOK, mapamMeTpOB 3aJ1auu, CBSA3aHHBIC C | BHIOOPOM DJIEMCHTOB.
YCTaHOBHBIINXCS U 3IEKTPOTEXHUUECKUX BBIOOPOM DJIEMEHTOB. | BBIMONHATH pacueTh
MEPEXOHBIX MPOLIECCOB B | YCTAHOBOK, BBINONHATE pacyeTsl | MapaMeTpoB
JIUHEHWHBIX U HEJIMHCWHBIX | YCTAHOBHMBIIHXCS U napamMeTpoB AIEKTPOTEXHUUECKUX
LETSIX, JICKTPHUCCKOTO MEPEXOHBIX MPOIECCOB | IJEKTPOTEXHUUYECKUX | YCTAHOBOK,
IOJIs TIOCTOSTHHOT'O TOKa, B JIMHEHHBIX U YCTaHOBOK, YCTaHOBMBIIHXCS U
MarHUTHOTO TIOJIS HEJIMHEIHBIX IeTIsIX, YCTaHOBHBIIUXCS U TTePEXOIHBIX
MTOCTOSTHHOTO TOKa, AIEKTPIYECKOTO OIS MIePEXOTHBIX TIPOIECCOB B
AIEKTPOMArHUTHOTO TIOJIST | ITOCTOSTHHOTO TOKA, MIPOIICCCOB B JTMHEHHBIX U
MaxkcumanbHO MarHUTHOTO TTOJIS JTUHEHHBIX U HEJNWHEHHBIX IeTIsX,
HCTIOJIE30BaTh MTOCTOSTHHOTO TOKA, HENIMHEWHBIX IETSAX, | AIEKTPHYCCKOTO OIS
TEXHUYECKHE 9IEKTPOMArHUTHOTO ANEKTPHIECKOTO TTOCTOSTHHOTO TOKa,
BO3MOKHOCTH noJst MakcuMaibHO TOJIS TIOCTOSTHHOTO MarHUTHOTO TOJISt
3JIEKTPOHHBIX YCTPONCTB B | HCIOJIB30BATh TOKa, MArHUTHOT'O MOCTOSIHHOTO TOKA,
PEIICHUH MPAKTUYCCKUX TEXHUYECKUE TOJIS TIOCTOSTHHOTO 3JIEKTPOMArHUTHOTO
3amay BO3MOXHOCTH TOKa, noJist MakcuMaibHO
Bribupats 3¢ dexTuBHOE 3JIEKTPOHHBIX YCTPOHCTB | 3JEKTPOMATHUTHOTO | HMCIIOJb30BATh
obopynoBaHue, B PEIICHUH moJisi MakcuMaJibHO TEXHUYECKUE
paCCUUTHIBATE TApAMETPHl | MPAKTHYCCKUX 32129 HCTIOJIb30BaTh BO3MOKHOCTH
MTOJTYTIPOBOTHUKOBBIX Bribupate 3pPeKkTrBHOE | TEXHUYIECKHE AJIEKTPOHHBIX
prOOPOB 1O UX obopynoBaHue, BO3MOKHOCTH YCTPOUCTB B PEIICHUU
XapaKTepUCTHKAM paccYUTHIBATH ANEKTPOHHBIX MPAKTHICCKUX 3a/1a9
OIICHUBATh apaMeTpsI YCTPOUCTB B Bribupats
CTaTUCTHYCCKHUE U MOJIYIIPOBOTHUKOBBIX pelIeHUH 3¢ dexTHBHOE
JTUHAMUYECKHE npubOPOB 10 UX MPaKTUYECKUX 3a7a4 | 00opyIoBaHUeE,
XapaKTePUCTHKH XapaKTePUCTHKAM Bribupats PacCUUTHIBATH
o0opynoBaHusl. OLICHUBATH s dexTuBHOE napaMmeTpsl
CTaTUCTUYECCKHE U 00opymoBaHue, MOJIYITPOBOTHHKOBBIX
JTHUHAMHYECKUE pPacCYUTHIBATH npuOOPOB 10 MX
XapaKTePUCTHKH napamMeTpsI XapaKTePUCTHKAM
00opyI0BaHUs. MOJYTIPOBOTHUKOBEIX | OIICHUBAThH
pUOOPOB TIO MX CTaTUCTHYCCKHE U
XapaKTepUCTUKAM JTMHAMUYECKUE
OIICHUBATh XapaKTePUCTHKH
CTaTUCTHYCCKHE U 00opyoBaHUs.
JTUHAMAYIECKHE
XapaKTePUCTUKH
000pyI0BaHHMS.
BJIAJI€Th OOyuatonuiics He Biageer | OOydJarONIMACs BIaaeeT OO0y4aronmmcest OO0y4atonmiics
WIH B HEJOCTATOYHOW | B HEMOJHOM 00BEME U JIOITY CKarOTCS CBOOOTHO IPUMEHSIET
CTETIeHU BIIAJICCT: | MPOSBISCT HE3HAYUTCILHBIE MTOJTyYCHHEIC HABBIKH, B
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HaBbikamn  cocraBieHus
ypaBHEHUN
ANEKTPUYECKOTrO
paBHOBeCHS CIIO’KHBIX
3JIEKTPUYECKUX neneun
Hagrixkamn 00paboTkn
SKCIEPUMEHTATBHBIX
JAHHBIX u OTICHKH
TOYHOCTH
(HeompeIeIeHHOCTH )

W3MEpPEHUH, UCTBITAHUA U
JIOCTOBEPHOCTU KOHTPOJI;
HaBrikamMu wu3smepeHuit c

MOMOIIBI0  KOHTPOJIBHO-
N3MEPHUTENBHBIX
puOOpOB, HaBBIKAMUA

paboTHI Ha KOMITBIOTEPHOM
TEXHUKE C TpadHIeCKHUMU
HaKeTaMH JUIs TMOJTyYCHUS
KOHCTPYKTOPCKHX,
TCXHOJIOTHYCCKUX nu
IpYTUX JOKYMEHTOB

HE0CTaTOYHOCTb
BIIaJICHUS HABBIKAMU:
HaBeixamu cocTaBieHus
YpaBHEHU
JNEKTPUYECKOTO
PaBHOBECHS CIOXKHBIX
3JIEKTPUYECKUX Lienel
Hagrixkamu 06paboTKH
SKCHEPUMEHTAIBHBIX
JAHHBIX ¥ OLIEHKU
TOYHOCTH
(HeompeneneHHOCTH)
U3MEpPEHUH, UCTIBITAHUI
U I0CTOBEPHOCTH
KkoHTpost; HaBeikamu
HU3MEPEHUH C IIOMOILBIO
KOHTPOJIBHO-
HM3MEPHUTENBHBIX
IpuOOpOB, HABBIKAMHU
paboTe! Ha
KOMIIBIOTEPHOU TEXHUKE
¢ rpaduaecKkuMu
nmakeTaMu aJis
MOJIy4YECHUS
KOHCTPYKTOPCKHX,
TCXHOJIOTUYCCKHX U
JpYyTUX JOKyMEHTOB

OIIINOKH,
HETOYHOCTH,
3aTpyAHEHUs,
YaCTHYHO BIIAJICET:
HaBbikamu
COCTaBIICHUS
YpaBHEHUH
IIEKTPHIECKOTO
paBHOBECHS
CII0>KHBIX
EKTPUUECKHUX
neney HaBbikamu
00paboTku
9KCIEPUMEHTANBHBIX
JITAaHHBIX U OLICHKU
TOYHOCTH
(HEeoTpeIeTICHHOCTH)
HU3MEpEeHUil,
WCIBITAHUHN U
JIOCTOBEPHOCTH
KOHTPOJIS,;
Haspixamu
HU3MEpeHuil ¢
MOMOIIBIO
KOHTPOJIBHO-
HU3MEPUTEIIBHBIX
puOOpOB, HABBIKAMH
paboTHI Ha
KOMITBIOTEPHOU
TEXHHKE C
rpadUUeCKUMA
MaKeTaMH JUIs

MOy YeHHUS
KOHCTPYKTOPCKHX,
TEXHOJIOTHYECKUX U
JIPYTUX JOKYMEHTOB

MIOJTHOM 00BeMe
BiajeeT: HaBpikaMu
COCTaBJICHUS
ypaBHEHUI
INEKTPUIECKOTO
PaBHOBECHSI CIIOKHBIX
3JIEKTPUYECKUX LTIl
Haspixkamu 06paboTkn
9KCIIEPUMEHTAIIBHBIX
JAaHHBIX ¥ OLICHKU
TOYHOCTH
(HeompeneneHHOCTH)
U3MEpEHMUI],
WCIIBITAaHUH U
JIOCTOBEPHOCTHU
KOHTpoJs1; HaBeikamu
HU3MEPEHUH C
TIOMOIIBIO
KOHTPOJILHO-
N3MEPUTENBHBIX
npuOOpOB, HaBBIKAMHU
paboThI Ha
KOMIIBIOTEPHOMI
TCXHUKE C
rpagu4ecKuMu
nakeraMu AJist

MOy 4EHHS
KOHCTPYKTOPCKHX,
TEXHOJIOTHYECKHX U
JIPYTHX TOKyMEHTOB

Kon u naumenoBanue komnerennuu I1K-2. CnocodeH npoBoAUTh BLIYHCIUTEIbHbIE IKCIEPUMEHTHI C
HCMOJIb30BAHUEM CTAHJAAPTHBIX NPOTPAMMHBIX CPEICTB € IHeJIbI0 MOJYyYeHHS MaTeMaTH4YeCKHX
MojieJieii MpoIeccoB H 00bEKTOB ABTOMATH3ALMHU M YIIPABJIeHHUSA

Jran
(ypoBeHb

Kpurepun ouennBanust

HEYIOBJIETBOPUTEIHLHO

YI0BJIETBOPUTEIbHO

XOpo1Io

OTJIMYHO
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3HATH OO0yuaromuiics OOyuarouuiics OO0yuaromuiics OOyuaromuiics
JEMOHCTPHPYET HOJIHOE JEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPHPYET
OTCYTCTBHUE WX HEIOJTHOE COOTBETCTBUE | YaCTUYHOE MIOJIHOE COOTBETCTBHE
HEJIOCTATOYHOE CIICIYOLINX 3HAHMIA: COOTBETCTBHE CJICYTOILTNX 3HAHWH:
COOTBETCTBHE CICAYIONIMX | OCHOBHBIC ITOJIOKCHUS CJICAYIOLINX 3HAHUH: | OCHOBHBIC MOJOKCHUS
3HAHMI: OCHOBHBIE TEOPHH yIPaBICHNUS, OCHOBHBIE TEOPUH yNIPABICHUS,
TIOJIOXKEHHUS TEOPUH MIPUHINIBI ¥ METOBI MOJIO>KEHHS TEOPHH TIPUHINIB ¥ METOIBI
YIpaBICHNUS, IPUHIUIBI U | TIOCTPOCHUS U YIpaBICHUS, MIOCTPOCHHUS
METO/IBI TIOCTPOCHNUS U IpeoOpa3oBaHMA NPUHIUIIBI ¥ METOABI | TIpeoOpa3oBaHus
npeoOpa3oBaHus MOJIeNIell | MoJieniel cucTeM MOCTPOCHHUS U MoJIeJIel cucTeM
CHCTEM YIIpaBJICHHUS, yIIPaBJIEHUsI, METOIbI npeoOpa3oBaHus YIPaBJICHUS, METO/IBI
METO/IbI pacueTa u pacyera ¥ ONTUMH3ALUKN | MOJEJel CUCTEM pacyera u
ONITHUMU3AINN HETPEPHIBHBIX U YIpaBJCHUS, METOBl | ONTHMHU3ALNU
HENPEPHIBHBIX U JMCKPETHBIX JIMHEHHBIX | pacuera u HETIPEPBbIBHBIX U
JMCKPETHBIX JIMHEHHBIX U | U HEJIMHEWHBIX CHCTEM ONTHUMU3AINU JMCKPETHBIX
HEITMHEHHBIX CUCTEM IIPH | TIpH HETIPEPHIBHBIX U JTMHEHHBIX U
JETePMHHUPOBAHHBIX U JETCPMUHUPOBAHHBIX U | AUCKPETHBIX HEITUHEHHBIX CHCTEM
CIy4yaillHbIX BO3IEUCTBUSAX; | CIy4yaillHbIX JIMHENHBIX U npu
OCHOBHBIE IPUHIIMIIBI 1 BO3/ICHCTBUSX; HEJIMHEHHBIX CUCTEM | IeTEPMUHHPOBAHHBIX U
METO/IbI TIOCTPOCHUS OCHOBHBIE IPUHIUIIBI 1 pu CITyJaiHBIX
(popmanmzanun) u METO/IbI TIOCTPOCHUS JIETEPMUHUAPOBAHHBIX | BO3JIEHCTBUSIX;
UCCIIEI0BAaHUSL (popmanuzanun) u U CITy4YaifHbIX OCHOBHBbIE NIPUHIUTIBI 1
MaTeMaTHYeCKUX MOJIeNIel | HMccieI0BaHus BO3JICHCTBUSIX; METO/IbI IIOCTPOCHUS
CHUCTEM YIIPaBJICHUs, UX MaTeMaTHYeCKHX OCHOBHBIE TpUHIMIIBL | (popmanuzanun) u
(OpMBI IPE/ICTABICHUS U | MOJIEIIeH CHCTEM Y METOJIBI UCCIIeIOBaHUS
npeoOpa3oBaHus ISt yIpaBJieHus, X GOpMBI | TOCTPOCHUS MaTeMaTHYeCKHUX
LeNel yIpaBIeHus; MIPEACTaBICHUS U (popmanuzanum) u MoOJIeNIel CHCTEM
IpeoOpa3oBaHMs IS HCCIIEOBaHNSA yTIpaBJIECHUs, UX
Lenel yrpaBieHus; MaTeMaTHYECKUX (hopMBI IIpeacTaBICHUS
MoJIeTIel CHCTEM 1 IpeoOpazoBaHus 11
YIpaBIeHUs, UX LieNeH yrpaBiIeHus;
(bopMBI
NPe/ICTaBICHUS U
npeoOpa3oBaHus IS
Lesel ynpaBiieHUs;
yMeTh OOyuaromuiicst He yMeeT OOyuarommiics OO0yyaromntuiics OO0yJatommiics
WJIN B HEJIOCTATOYHOM JEMOHCTPHPYET JIEMOHCTPHUPYET JEMOHCTPHPYET
CTETICHN YMeeT HETIOJTHOE COOTBETCTBUE | YAaCTHYHOE MIOJJTHOE  COOTBETCTBHE
BBINIOJHATH: IPUMEHSATh CJICTyIOIINX YMEHHH: COOTBETCTBHE CIICYIONINX  YMEHHIL:
NPUHLIUIB B METOIbI NPUMEHSTh IPUHLUIBL U | CIEAYIOIINX YMEHHUH: | MPUMEHSTh MPUHIUIIBI
MOCTPOCHHS MOJIEJIEH, METO/Ibl TIOCTPOCHUS MPUMEHSTH U METOJbI MOCTPOCHUS
METO/Ibl aHANIN3a, CHHTE3a | MOJIeNIel, METO/IbI NPUHIMUIIBI U METOJBI | MOJENeH, METOJIBI
U ONTUMH3ALUH IPU aHanM3a, CUHTE3a U MOCTPOEHHUS aHaIU3a, CHUHTE3a |
CO3JIaHWH U MCCIIEIOBAHUM | ONTUMM3AIMH TIPH Mo/IeJIeld, METO/IbI ONITHUMU3AIINU npu
CPEZCTB U CHCTEM CO3JIaHUH U aHaJM3a, CHHTE3a U CO3JJaHUH "

YIpaBICHUS;
HCIIOJIHb30BATh MPUHIIUIIBI
Y METOJIBI
MaTeMaTHIECKOTO
MOJICIIUPOBAHMUSI IIPH
pa3zpaboTke u
HCCJIEJOBAaHUU CUCTEM
YIPaBJICHUS;

HCCIIeIOBAaHHUHU CPEIICTB U
CHCTEM YIPABJICHHUS;
HCIIOJIB30BaTh
TIPUHITUIIE] © METOBI
MaTeMaTHIECKOTO
MOJICITUPOBAHUSI [IPH
pa3paboTke u
HCCJIEJIOBAHUU CUCTEM
yIpaBJICHUS,

ONTUMU3AIIHH [IPU
CO3JIaHUH U
HCCIICIOBAaHHU
CPEICTB U CHCTEM
YIpaBJICHUS;
HCIIOJIb30BaTh
IIPUHIUIIBI 1 METOIBI
MAaTEMaTHYECCKOT' O
MOJICIUPOBAHUS [TPH
paszpaboTke u
UCCIIeJOBAaHUU
CHUCTEM YIIPaBJICHHUS;

HCCJIICAOBAHNU CPEIACTB
U CUCTEM YHPaBJICHUA,

HCIIOJBb30BaTh
MPUHIUIEL ¥ METOIBI
MaTeMaTHIECKOTO
MOJICIMPOBAHUS  TIPH
paspaboTke u
UCCIIEJIOBAaHUU CUCTEM
YIpaBJICHUS,
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BJaJIeTh OoOyuaronumiics He Biageer | OOydarommiics Biaaeet | OOydvarommmcs OOyuaronmiics
WIH B HEJOCTATOYHOW | B HEMOJHOM 00BEME U JTOITY CKArOTCS CBOOOTHO IPUMECHSICT
CTCTIeHU BJIAJICCT: | MPOSBISCT HE3HAYUTEIILHBIC MOJYYCHHBIC HABBIKH, B
NPUHIUIAMA U METOJaMH | HEJIO0CTATOYHOCTh OIIHMOKH, MOJTHOM 00BbeMe
MOJICIMPOBAHUS, aHAJM3a, | BIAJCHUS HAaBBIKAMH: HETOYHOCTH, BIIAJICET: MPHUHIMIIAMA
CHHTE32 W ONTHUMHU3AIMU | MPHUHIMIIAMHU U 3aTpyHEHHUS, ¥ METOJaMH
cucTeM u CPEACTB | METOAaMHU YACTHYHO BIIAJCCT: MO/ICITUPOBAHUS,
ABTOMATH3ALUK, KOHTPOJSI | MOJCIMPOBAHUS, MPUHIUTIAMY U aHanM3a, CHHTE3a U
W yNpaBJCHUs, HABBIKAMHU | aHANHM3a, CHHTE3a U METOlaMU ONITHMU3AIINU CUCTEM
paboOTBl C COBPEMEHHBIMH | ONTHMHU3AI[UHM CUCTEM M | MOJICITHPOBAHUS, U CPEICTB
anmapaTHbIMU U | CPEJCTB aBTOMATH3AllMH, | aHAW3a, CHHTE3a U ABTOMATH3AaIIUH,
MIPOrPaMMHBIMH KOHTPOJIS M YIIPABIICHUS, | ONTHUMHU3AI[UA CUCTEM | KOHTPOJIS U
CPEICTBAMU MCCIICOBAHMS | HABBIKAMHU PaOOTHI C U CPENICTB YIpaBJICHUS;
U MPOCKTUPOBAHUS CUCTEM | COBPEMCHHBIMU aBTOMATH3AaIIUH, HaBBIKAMU PaOOTHI C
yIpaBJICHUS anmapaTHbIMU U KOHTPOJISI U COBPEMCHHBIMU
MPOTrPaMMHBIMHU YIpaBICHUS; anmnapaTHeIMU U
Cpe/cTBaMu HaBbIKAMHU pabOThl C | MPOrPaMMHBIMHU
HCCIICIOBAHUS 1 COBPEMEHHBIMU CpeiCTBaMu
MPOCKTUPOBAHKSI CUCTEM | allapaTHbIMU U HCCIICIOBAHHS
YIpaBICHUS MPOTrPaMMHBIMHU MPOCKTUPOBAHHUS
CpeAcTBaMU CHCTEM YIPaBJICHUSA
HCCIICIOBaHMS U
MPOCKTHUPOBAHUS
CHUCTEM YIIPaBJICHUS

8.3.2. MeToanka olleHUBAHHS Pe3yJIbTATOB MPOMEKYTOUHOI aTTecTAlNU

[TokaszaTensaMu OLEHHMBAHUSI KOMITIETECHIIMI HA 3TAIe IPOMEXKYTOYHOM aTTeCTalluN
M0 JUCIUIUIMHE «DJEKTPOTEXHUKA U BJICKTPOHUKA» SIBISIOTCS PE3yJIbTaThl 00yUCHHUS
10 TUCIUILINHE.

OueHOYHBIH JIUCT Pe3yJbTATOB 00y4YeHHUs M0 JUCHUILJINHE

YpoBeHb
Koz 3HaHUS YMenus Haspiku chopmmpoBanHoCTH
KOMIICTCHIIN KOMIICTCHIIMHY HAa JaHHOM
sTamne / OlleHKa
OIIK-3. 3HaTh: METOBI [PUMEHSTh Hasbikamu
Cnocoben aHaIM3a enei AQHAITUTUYECKUE U COCTaBJICHUS
perath 3agaun | MOCTOSHHOTO K YHCIICHHBIE METOIBl | ypaBHEHHH
AHAIN3A 1 HIEPEMEHHOTO UL pacyera JNIEKTPUIECKOTO
pacuera TOKOB BO DNEKTPHIECKHX 1 PABHOBECHSI CIIOMKHBIX
BPEMEHHOMH U MarHuTHBIX LIeNeH; | DIEKTPUUYECKUX Lieneil
XapaKTepUcTU .
YaCTOTHOM paccUUTHIBATH Hagbikamu 00paboTku
K 006acTix; mapaMeTpal IKCIIEPUMEHTATBHBIX
SNEKTPUICCKHN | (husuueckue HOJIYIPOBOJHUKOBBI | JAHHBIX ¥ OLIEHKU
X meme OCHOBBI X M DJIEKTPOHHBIX TOYHOCTH
3JIEKTPOHUKH, prOOPOB O UX (HeompeneneHHOCTH)
TIPUHITHITBI BOJIBTAMIIEPHBIX W3MEPEHUH, NCTIbITaHMT
JIeHCTBHS XapaKTepPUCTHKAM, M JOCTOBEPHOCTH
MOJIYIIPOBOJJHUKOB | CTABUTH M PELIATh KOHTpOJIsi; HaBbikamu
BIX U CXEMOTEXHHUYECKUE | M3MEPEHUH C HOMOLIBIO
3NEKTPOHHBIX 3a/1auM, CBSA3aHHBIE | KOHTPOJIbHO-
npubOpOB; ¢ BBIOOpOM H3MEPUTENBHBIX
OcHOBHBIC 3JIEMEHTOB. npubOpPOB, HABBIKAMH
3aKOHBI, BeimonHsTh paboThI Ha
OTIpe/IeNICHUs 1 pacueTsl KOMITBIOTEPHOM
TOHSTHS TEOPUH mapaMmeTpoB TEXHHUKE C
JIICKTPUYECKHX JIICKTPOTEXHUYECKH | TpadMUECKIMHU
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neneit Ctannaprsl,

X YCTAaHOBOK,

nakeTaMu IJis

METOIUYECKHE U YCTAHOBHUBLIMXCS U | TOJNyYCHHS
HOpPMaTHBHBIE MepeX0THBIX KOHCTPYKTOPCKHX,
MaTepHaIbl, MIPOLIECCOB B TEXHOJIOTHYECKHX U
COIIPOBOXKJAIONINE | JIMHEHHBIX U JIPYTHX JOKYMEHTOB.
MIPOEKTUPOBAHKE HEJIMHEHHBIX [EIX,
MPOU3BOACTBA 3IIEKTPUIECKOTO
aBTOMATH3aLMK H | IIOJIS IIOCTOSTHHOTO
YIIPaBIICHHUS; TOKa, MATHUTHOT'O
CoBpeMeHHYI0 TIOJIS TIOCTOSIHHOTO
JJIEMEHTHYIO 0a3y | TOKa,
aHAJIOTOBOM M 3JIEKTPOMArHUTHOT'O
uudposoit nosist MakcUManbHO
JIIEKTPOHUKH. UCIIONIb30BATh
TEXHUYECKHUE
BO3MOXKHOCTH
JJIEKTPOHHBIX
YCTPOUCTB B
penieHnn
NPaKTUYECKUX 38129
Bribupatb
s pexTHBHOE
obopynoBaHue,
paccUUTHIBATh
rapameTpsl
MOy IPOBOTHUKOBBI
X IPHOOPOB MO UX
XapaKTepUCTHKaM
OLICHUBATh
CTATUCTHYECKHUE U
JMHAMHIYECKHE
XapaKTePUCTUKH
000pYI0BaHUSI.
I1K-2. 3HATh: OCHOBHbBIC | MPUMEHSTh NPUHIUIIAMH U
CnocobeH TIOJIOKEHHS TPUHIHIIBL K METOJaMH
IPOBOHTE TEOPUH METO/Ibl IOCTPOCHUS | MOJEIHMPOBAHHS,
BEIYHCITHTeNEH | YIPABICHHS, MoJIeJIed, METOIbI aHaM3a, CUHTE3a U
Bie TPUHIHIIBL 1 aHaM3a, CAHTE3a U | ONTHMU3ALUKN CUCTEM U
METOJIBI OINITUMU3AIIMH TTPH Cpe/CTB
JKCIIEPUMEHTBI
MIOCTPOCHHUS U CO3/IaHUH U ABTOMATH3aLIUH,
¢ npeoOpa3zoBaHus UCCIIEI0BAHUH KOHTPOJISI 1
UCIIOJIB30BAHN | vopeneii cucTeM CPEICTB M CUCTEM yIpaBJIEHNs; HABBIKAMU
eM YIIPaBJICHHUS, yIpaBIICHUS; paboTEHI ¢
CTaHJAPTHBIX | METOMBI pacueTa U | MCIOJIb30BaTh COBPEMEHHBIMH
MPOrPaMMHBIX | ONTUMH3ALUU MIPUHIUTIBL 1 anmnapaTHEIMH U
CPEJCTB ¢ HETIPEPBIBHBIX U METO/IbI MPOrPaMMHBIMH
ENTBIO JIMCKPETHBIX MaTeMaTH4eCKOro CpencTBaMu
TOTyYeHUs JHHEHHBIX U MOJICJIMPOBAHUS NIPU | MCCIICAOBAHUS U
MaTemaraeck | HETMHEHHBIX paspabotke u MIPOSKTUPOBAHUSI
N cUcTeM Npu HCCIIeJOBAaHUU CHCTEM YIPaBICHHS.
HAX MOJeen
JICTEPMHUHUPOBAHH | CHCTEM YIPaBJICHUS,
HPOTIECCOoB 1 BIX U CIIy4alHBIX
00BEKTOB BO3/IEHCTBUAX;
aBTOMaTHU3alu OCHOBHBIE
UHu TPUHIHIIBL 1
YIIPABJICHUS METOJIBI
MIOCTPOCHHUS
(popmanuzanum) u
nccIeJ0BaHMs
MaTeMaTHYECKHX

MOJIEIEH CUCTEM
YHIPaBIEHUS, UX

(hopMBI
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MIPECTABICHUS U
npeoOpa3oBaHus
U1 Leei
yIpaBJICHUS;

OreHka Mo JUCIUILIMHE (CpeaHee apupMETHIECKOE)

Or1ieHKa 10 JUCIHUIIIMNHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIICTCHITUM,
3aKpeIJICHHBIX 3a JUCIUIUIMHOW M TIPEJCTaBIACT cOO0M cpeaHee apudmeTndeckoe oT
BBICTABJICHHBIX OIICHOK IO OT/ACJIBHBIM pe3yJbTaTaM OOydYeHHsS (3HaHUS, yMEHUs,
HaBBIKH).

OreHKa «OTIMYHOY» BBICTABJISETCS, €CIIU CPeIHEe apu(PMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.

OlLieHKa «XOPOIIIO» BBICTABISIETCS, €CIIU CpeIHEE apuPMETUIECKOE HAXOJUTCA B
uHTEpBAJIE OT 3,5 10 4.4.

OlneHKa «yJOBJIETBOPUTEILHO» BBICTABIICTCS, €CIIU CpelHee apu(METHYECKOe
HaXOJUTCs B UHTEpBaJe oT 2,5 1o 3.4.

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

HaxoauTcs B uHTepBaie ot 0 1o 2.4.
[IpomexyTounast arTectranus oOydarommxcs B (opMe 5SK3aMeHa MPOBOIAUTCS 10
pe3yJibTaTaM BBHITIOJIHEHHUSI BCEX BUAOB yU4eOHOH pabOTHI, MPEAYCMOTPEHHBIX YUCOHBIM
IJIAaHOM 10 JAUCHMIUIMHE «MaremaTuka», MOpu OSTOM YYUTBIBAIOTCS PE3yIbTaThl
TEKYILIEro KOHTPOJISI yCIIEBAEMOCTH B TeueHHE cemecTpa. OIeHKa CTEIEHU JOCTUXKEHUS
00y4JaroImUMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYUYCHHS IO JAUCIUIUIMHE ITPOBOJIUTCS
Mpero/iaBaTesieM, BEAYIIUM 3aHSATHS IO JUCIUIINHE METO0M dKCIIEpTHOM oreHKH. I1o
UTOraM TPOMEXKYTOYHOM aTTeCTallMk MO JUCHMIUIMHE BBICTABISACTCS  OIICHKA
«OTJIMYHOY, «XOPOIIIOY, «YJIOBJIETBOPUTEIIBHOY UJIU «HEYJAOBJICTBOPUTEIHHO.

IIIkxana onenuBanua | Onucanue

BrimonHeHsl Bce BWABI y4eOHOH pabOoThl, MpeayCMOTpPEHHBIE Y4YeOHBIM TLTIAHOM.
CTyneHT NeMOHCTpUpPYET COOTBETCTBHE 3HAHWN, YMEHHMN, HABBIKOB NPUBEACHHBIM B
Tabnumax moKaszareleil, onepupyeT MNPHOOPETEHHBIMH 3HAHHMSAMH, YMEHHSIMH,
OtinaHO HaBBIKaMH, IPUMEHSIET UX B CUTyallMAX MOBBIIIEHHOW CIO0XHOCTH. [Ipu 3TOM MOryT
OBITh JIOMYIIEHHl HE3HAYUTEJbHBIC ONIMOKW, HETOYHOCTH, 3aTPyAHEHHS MpH
AHAJIMTUYECKUX OllepalusiX, IEPEHOCEe 3HAHUN U YMEHUI Ha HOBBIEC, HECTAHJAPTHBIE
CUTyalluu.

BrimonHeHBI Bce BUABI y4eOHON padOTHI, MPEeIryCMOTPEHHBIE YUEOHBIM TLIAHOM.
CTylIeHT JeMOHCTPUPYET HETONHOE, NPaBUIBHOE COOTBETCTBHE 3HAHWI, YMEHUH,
HaBBIKOB TIPUBEICHHBIM B TaOJHWIIaX TOKa3aTenei, U0 eciii mpu STOM OBLIN
JIOTYIIEHBI 2-3 HECYIIECTBEHHBIC OINOKH.

Xopowo

BrimonmHeHsl Bce BUABI y4eOHON pabOTHI, MPEeTyCMOTPEHHBIE yUEOHBIM TLIAHOM.
CTyeHT AEeMOHCTPUPYET COOTBETCTBHE 3HAHWH, B KOTOPOM OCBEIIEHa OCHOBHA,
HauOoJiee BayKHAs 4acTb MaTepHalia, HO IPU 3TOM JOMyIleHa OAHA 3HAYMTENbHAS
omnOKa MM HETOYHOCTb.

Y 10BIIETBOPUTENBHO

He BrimonHen onuH uinu 0ojee BUAOB yueOHOW pabOTHI, IPELyCMOTPEHHBIX YIEOHBIM
wranoM. CTyZneHT JeMOHCTPUPYET HENMOJHOE COOTBETCTBHE 3HAaHWH, yMEHUH,
HABBIKOB TPHWBEIEHHBIM B TaOMWIAX TOKa3aTeyie, JOMyCKAaloTCS 3HAYUTEIHHBIE
oNOKH, MPOSIBIAETCS] OTCYTCTBHE 3HAHWHN, YMEHUI, HABBIKOB IO PsAY IOKa3aTeneH,

HeynosnersopurensHo
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CTYJI€HT WCIBITHIBAECT 3HAYMTENbHbIE 3aTPYIHEHHUS NPU OMEPUPOBAHWN 3HAHHUSIMH U
YMEHHSIMH TIPH WX TIEPEHOCEe Ha HOBBIE CHTYAIIHH.

9. DaexktponHas nH(GOPMAIMOHHO-00pa30BaTe/IbHAS cpela

Kaxnpiii oOyyaronuiicss B Te€4eHUE BCEro Mepuojia o0ydeHus: o0ecreunBaeTcs
WHIVBUY AIbHBIM HEOTPaHUYCHHBIM JOCTYIIOM K AIEKTPOHHOMN
uHopMarimonHooOpa3zoBaTenbHOM  cpene  Yebokcapckoro uHCTUTYTa ((rmana)
MOCKOBCKOTO MOJIMTEXHUYECKOTO YHUBEPCUTETA U3 JIIOOOM TOUKH, B KOTOPOH UMEETCS
J0CTYIl K MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «HTepHeT» (nanee — ceTb
«HTepHET»), KAk Ha TeppuTopmHM (Quiamana, TaK W BHE ee. OJEKTPOHHAas
MH(}OpMaIMOHHO-00pa3oBaTelibHasl CpeJa — COBOKYIHOCTh HH(MOPMALMOHHBIX U
TEJIEKOMMYHUKAITMOHHBIX TE€XHOJIOTHI, COOTBETCTBYIOIIUX TEXHOJIOTMYECKUX CPEJICTB,
00€eCIeYnBaOIINX OCBOCHHE 00YyYaroIMMHUCA 00pa30BaTENIbHBIX MPOrpaMM B MOJHOM
00bEME HE3aBUCUMO OT MECTa HaXOXJEHUS OOydarommuxcs  DJIeKTpOHHAas
nH(GOPMAIIMOHHO-00pa3oBaTeIbHAs Ccpeda OOecleuynBaeT: a) JAOCTYHn K Y4eOHBIM
jaaHaM, pabo4yuM TporpaMMaMm JUCHUIUIMH (MOJYJIeH), MPaKTHK, SIEKTPOHHBIM
y4eOHbIM M3JaHUSIM M BJCKTPOHHBIM O0pa30BaTENbHBIM pecypcaM, YKa3aHHBIM B
pabouux mporpaMMax JUCHUIUIMH (MOAyJied), mpakTuk; ©0) dopMupoBaHuE
AJIEKTPOHHOIO MOPT(HONHO0 00ydarolerocs, B TOM YHCJIE COXPaHEHUE €ro padoT u
OLIEHOK 32 3T paboThl; B) (PUKCAUIO X0Aa 00pa30BaTEIbHOIO MpoLEcca, Pe3yIbTaTOB
MIPOMEKYTOUHON aTTeCTAllMM U PE3YJIbTaTOB OCBOCHHS MPOrpaMMbl OakajaBpuaTa; T)
MIPOBE/ICHUE YUEOHBIX 3aHATUMN, MPOIEAYP OLEHKH PE3yJIbTaTOB O0yUCHHUS, pean3alius
KOTOPBIX MPEAYCMOTPEHA C MPUMEHEHUEM JJIEKTPOHHOTO OOy4YEHHsI, JUCTAHIIMOHHBIX
0o0pa3oBaTeNbHbIX  TEXHOJIOTHH; J1) B3aUMOJEWCTBUE  MEXIy  Yy4YaCTHUKaAMU
00pa3oBaTEeNbHOTO MPOLECCa, B TOM YHUCIE CHHXPOHHOE M (MJIM) ACHHXPOHHOE
B3aMMOJEUCTBUS MOCPeACTBOM ceTu «MHTepHeT». DYyHKIIMOHUPOBAHUE JJIEKTPOHHOU
MH(POPMAITMOHHO-00pa30BaTeIbHON  cpefbl  00E€CIEYMBACTCS  COOTBETCTBYIOIIMMHU
cpeacTBaMu UHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH U KBaiduduKanuen
pabOTHUKOB, €€ HCHOJB3YIOMUX U  HojAepX)uBalmMX. DyHKIIMOHHUPOBAHUE
AIEKTPOHHOMN UH(POPMaAIIMOHHO-00pa30BaTENbHOM cpebl COOTBETCTBYET
3akoHoAaTenbcTBY Poccuiickoit ®@enepaunu. OcHOBHbIMH cocTaBisitomumu DMOC
bunuana SABISIOTCSA: a) CAWT WHCTUTYyTa B ceTu VIHTEpHET, pacroJIOKEHHBIA IO
anpecy www.polytech21.ru, https://chebpolytech.ru/ kotopsiii obecrieurBaet: - TOCTYI
oOydJarormuxcst K y4eOHbIM TuTaHaMm, paboduM MporpaMMaM JUCIUIUINH, MPAKTHUK, K
W3JIaHUSIM DJIEKTPOHHBIX OMOTUOTEUHBIX CHUCTEM, AJIEKTPOHHBIM HH(GOPMAIIMOHHBIM U
oOpa3oBaTeNnbHbIM pecypcaM, yKa3aHHBIX B paOouux mporpammax (pasienbl caiita
«CBenenusa 006 o0Opa3oBaTeNbHON OpraHu3alnuny); - UTHGOPMHUPOBAHKE OO0YYAIOLIUXCS
000 Bcex M3MEHEHUSIX y4eOHOTo mpoliecca (HOBOCTHAs JICHTa caiiTa, JeHTa aHOHCOB); -
B3aUMOJICMCTBHE MEXIY YYaCTHUKaMH OOpa30BaTENbHOTO Ipoliecca (Moapa3iaebl
caiita «3amarhb BONPOC AUPEKTOPY»); ©O) oduLHaNIbHBIE JJIEKTPOHHBIE ajapeca
MO/ApA3ICNIEHU W COTPYAHMKOB HWHCTUTYTa ¢ SHaexc-nomeHoMm (@polytech21.ru
(CIMCOK KOHTAaKTHBIX JaHHBIX MOjapaszzencHuii Ounnana pa3MenieH Ha 0(UIIHATEHOM
caiite @Pummana B pasuene «KOHTaKTBI», CHUCKH KOHTAKTHBIX O(MHUIIHAIBHBIX
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AJIGKTPOHHBIX JAHHBIX MpernojaBareieid pasMemnieHsl B mopapasnenax «Kadeapon»)
00ecIeunBarOT B3aMMOJICHCTBIE MEXTy YIaCTHUKaMH 00pa30BaTeILHOTO MPOIecca; B)
TUYHBIA KaOMHET oOydJarorerocs (mopTdoano) (BX0 B IMYHBIN KaOMHET pa3MelieH Ha
opurmanpbHoM caiite dunumana B pasmene «CTyaeHTy» moapaszziene «DIeKTpOHHas
nH(pOpMaITMOHHO-00pa3oBaTebHas Cpeaa») BKIIOYAaeT B ceOs mOpT(OIHNO CTYJICHTA,
AIIEKTPOHHBIE BEIOMOCTH, PEUTHHT CTYJCHTOB M OOECMEYMBACT: - (UKCAIHMIO XOJ1a
00pa3oBaTeILHOTO MPOIIecca, PE3yIbTAaTOB MPOMEKYTOYHOM aTTECTAIIMHA U PE3YIHTATOB
OCBOEHUS 00Pa30BATEIBHBIX POTPAMM 00YUAIOIITIMHUCS,

- (OopMHUpPOBAHME HIIEKTPOHHOTO MOPTQOINO OO0YyHaIOLIErocs, B TOM YHUCIE C
coxXpaHeHHE paboT o0OydJarIlerocs, pelueH3uid H OICHOK Ha 3TH paboThl, T)
AIEKTPOHHBIE OMOJMOTEKH, BKIIOYAIOINTUE JJICKTPOHHBIE KaTajoTH, IMOJHOTEKCTOBHIE
JOKYMEHTBI W O0O€CTeunBaronue A0CTyI K YYeOHO-METOJAMYECKHUM MaTepHaliaM,
BBIITYCKHBIM ~ KBAIM(UKAIMOHHBIM pabotam u T.J.. YeOOKCapCKOro HWHCTUTYTA
(bunuana) - «<KMPBUC» 1) snektpoHHO-0nbanoTeunsie cuctemsl (DBC), BKIIOYarome
AJIEKTPOHHBIM  KaTaJlor MW IIOJHOTEKCTOBbIE  JOKyMeHTh: - «JIAHb» -
www.e.lanbook.com - OOpasoBarenbHass miathopma HOpaiit  -https://urait.ru e)
wiarpopma 1nuppoBoro odpasoanus Iloaurexa -https://Ims.mospolytech.ru/ )
cucteMa «AnTumiaruat»y  -https://www.antiplagiat.ru/ 3) cucrema 3JEKTPOHHOTO
nokymeHToobopota DIRECTUM Standard — o6ecnieunBaeT JOKyMEHTOOOOPOT MEXKITY
Owmmanom u YuauepcutetoM; M) cuctema «1C Ynpasnenue BY3oM DnekTpoHHBIN
nexkanat» (MOCKOBCKUH TMOJMUTEXHUYECKUM YHUBEPCHUTET) oOecreyruBaeT (PUKCAIMIO
Xxo/la 00pa3oBaTeNbHOIO TIpoliecca, PE3YJbTaTOB MPOMEKYTOYHOW aTTECTallud |
pEe3yIbTaTOB OCBOCHHS OOpa30BATENBHBIX IMPOTpaMM OOYUYAIOIUMHKCS; K) CHCTEMa
«POLYTECH systems» oOecneunBaeT  uH()OpMAIMOHHOE, JOKYMEHTAJIbHOE
aBTOMATU3MPOBAHHOE COMPOBOXACHUE O0Opa30BaTENbHOIO TMpoLEcca; JI) CHCTeMa
«AbutypueHT» obecreunBaeT JOKyMEHTAIbHOE aBTOMATU3UPOBAHHOE COMPOBOKICHUE
paboThI MPUEMHON KOMHUCCHH.

10. IlepeyeHb OCHOBHOW M  [ONOJHHUTEJbHOH  y4eOHOH JHUTepaTypsbl,
He00X0AMMOi VIS OCBOCHUS AU CHUILIUHBI
OcHoBHag JauTEpaTypa:

1. Hogoxwunos, O. II. DnekTpoTexHUKa U SJIEKTPOHUKA : YYSOHUK JJISl By30B
/ O. 1I. HoBoxwunoB. — 2-e¢ u3a., ucnp. u gomn. — Mocksa : HU3nmarenscTBo IOpaiit,
2021. — 653 c. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-9916-2941-6. —
Tekct : snekTpoHHbld // OOpaszoBatenbHas miatdopma IOpait [caiit]. — URL:
https://urait.ru/bcode/488194

2. Ky3oBkuH, B. A. DneKkTpoTeXHUKa U 3JIEKTPOHUKA : Y4eOHUK ISl BY30B /

B. A. Ky30BkuH, B. B. ®unatoB. — Mocksa : U3gatensctBo HOpaiit, 2022. — 431 c.
— (Bricmee obpazoBanue). — ISBN 978-5-534-08114-5. — Tekcrt : 37IeKTpOHHBIH //
OopasoBarenbHas iatdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/488914

3. Hogoxwunos, O. II. DnekTporexHuka (TEOpUs MEKTPUUECKUX IIenei) B 2

4. Yacte 1. : yuebnuk ans By3oB / O. II. HoBoxunoB. — Mocksa : W3natenbcTBo
IOpaiit, 2022. — 403 ¢. — (Bricmee obpazoanue). — ISBN 978-5-534-04038-8. —
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Tekct : snexktpoHHbli // OOpaszoBatenpHas miatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/490862

4. HoBoxwuiios, O. I1. DnekTporexHuka (TEOpus JIEKTPUYECKHUX Lenei) B 2
4. Yacte 2. : yuebnuk ans By3oB / O. II. HoBoxunoB. — Mocksa : U3natenbcTBo
FOpaiit, 2022. — 247 ¢. — (Bwicmee obpazoBanne). — ISBN 978-5-534-04040-1. —
Texcr : amektponnsni // OO6pazoBatenpHas miaaTdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/490863

JlomoJIHMTEIbHASA JIUTEpPATYpA:

1. bo6poBuukoB, JI. 3. Dnekrponuka B 2 4. Yacte 1 : yueOHUK aiis By30B / JI.
3. bobpoBHHKOB. — 6-¢ u3., uctp. u aomn. — Mocksa : M3narensctBo FOpaiit, 2022.
— 288 c. — (Beicmiee obOpazoBanue). — ISBN 978-5-534-00109-9. — Teker
anekTpoHHbit  //  OOpasoBarensHas 1uiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/492282

2. bo6poBHuKoB, JI. 3. Dnekrponuka B 2 4. Yactp 2 : yueOHUK 117151 By30B / JI.
3. boOpoBHUKOB. — 6-¢ M3a., uctp. u gom. — Mocksa : M3garensctBo IOpaiit, 2022.
— 275 ¢. — (Bwicmiee obpazoBanme). — ISBN 978-5-534-00112-9. — TekcT :
anekTpoHHbIt  //  OOpasoBatenbHass 1natgopma IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/492306

Ilepuoauka:

Hayunsblii IIEPUOINYECKUAN KypHaI «BecTHuK FO>xHO-Ypanbckoro
rocygapctBeHHoro yHuBepcutera. Cepust «Maremaruka. Mexanuka. Dusnkay
Hayunsiii  penensupyemsiii  xkypHai.  https://vestnik.susu.ru/mmph - Tekcr

3JIEKTPOHHBIN.

11. IpodeccuoHanbHblie 0a3bl JAHHBIX M HHGOPMAIMOHHO-CIIPABOYHbBIE
CHCTEMbI

[Ipodeccrnonanphas 6aza

JaHHBIX 1 I/IH(I)OpMaI_II/IOHHO'
CIIPaBOYHBIC CHUCTCMBI

WNudopmanus o mpaBe COOCTBEHHOCTH (PEKBU3UTHI I0TOBOPA)

YHuBepcurerckas
nH(pOpMallMOHHAs cucTeMa

Tematuueckas dyeKTpoHHAsE OMOIMOTEeKa U 0a3a Al MPUKIATHBIX
WCCIe0BaHUN B 00JIaCTH SKOHOMHUKH, YIPAaBJICHHS, COIMOJIOTHH,

POCCHA JUHTBUCTUKM,  (uiocoduu,  ¢uinonoruu,  MexaAyHapOIHBIX
https://uisrussia.msu.ru/ OTHOIIICHUIA, TipaBa. CBOOOHBII JOCTYI
Hayunas osnextponnas Oubnmoreka eLIBRARY.RU - »st10
KpyHnHeMIui  poccUiCKUi  MHPOPMAIMOHHO-aHATUTUYECKUN

Hay4Has JIEKTPOHHAs
o6ubmmoreka Elibrary
http://elibrary.ru/

nmoprai B 00JacTH HAyKH, TEXHOJIOTHH, METUIIMHBI U 00pa30BaHus,
coJiepKalii peeparsl U MOJHBIE TEKCTHI OoJiee 26 MIIH HAyYHBIX
crareil u nmyOiaMKanuid, B TOM YHCIe JIEKTPOHHbIE BEepcUH Oosee
5600 poccHICKMX HAyYHO-TEXHHYECKHX XYPHAJIOB, M3 KOTOPBIX
6o1ee 4800 )KypHAJIOB B OTKPBITOM JOCTYTE CBOOOAHBIN TOCTYII

cautr  MHcturtyta  HaydyHOHU
uHpopMaIuu 1o
oOmecTBeHHBIM Haykam PAH.
http://www.inion.ru

bubmuorpadpuueckne 6a3zpr ganaeix MHHWMOH PAH 1o
COLIMAJIbHBIM U T'YMAaHUTapHBIM HayKaM BeayTcsd ¢ Hadana 1980-x
rogoB. OOmmii 00BEM MacCHBOB COCTaBIIsIET 0Oojiee 3 MIIH.
500 Teic. 3amucert (mannble Ha 1 sHBaps 2012 r.). Esxeromnsrit
npupocT — 0kos0 100 Teic. 3anucei.
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B 0a3pl JaHHBIX BKJIIOYAIOTCS AHHOTUPOBAHHBIE OMUCAHUS KHUT U
cTaTel U3 XypHAJIOB U COOpHUKOB Ha 140 s3pIKax, MOCTYMHUBIINX B
®dynpamentanbayto oubnmmoreky MHMOH PAH.

Onucanus crateil ¥ KHUAT B 0a3ax JAaHHBIX CHAOXXEHBI MHU(PpPOM
XpaHEHUs] M CCBhUIKAMHM Ha TIOJHBIE TEKCThl HCTOYHUKOB U3
Hay4Hoii 571eKTpOHHOM OMOIHOTEKH.

®enepanbublii mopran «Poccuiickoe 00pazoBaHNe» — YHUKATbHBINA
UHTEpHET-pecypc B chepe 00pa3oBaHus U HAYKH.

ExenHeBHO myONMKyeT camble aKTyaJbHbIE HOBOCTH, AHOHCHI
COOBITHH, MH(POPMALMOHHBIE MaTepHabl A ILIMPOKOro Kpyra

®denepanbHbI opTai .
9 guTareneii.  ExxeHemenbHO — HAa  MOpTajie  pa3sMEMIAIOTCS
«Poccuiickoe
. | OKCKJIIO3UBHBIE  MaTepHalbl, MHTEPBbIO  C  BEIyIIUMHU
oOpa3oBaHuey» [ DNEKTPOHHBIN
CHelMaluCTaMl  —  TIeJaroraMu, TCUXOJIOTaMH, YYCHBIMH,

pecypc] — http://lwww.edu.ru
PEMOPTANKHU U AaHAITUTHYCCKUEC CTATbU.

Yurarenan noiay4yaroT AOCTYNl K HOpMaTUBHO-TIPaBOBOM 0a3e cdepbl
00pa3oBaHUs, OHM MOTYT IIOJIB30BAaThCS CAMBIMHU Pa3IHYHBIMU
IMOJIC3BHBIMU CCpBHUCAMH — TaKWUMH, KakK OHJIaf/'IH-TeCTI/IpOBaHI/IC,
OIIPOCHI 10 AKTYAJILHBIM TEMaM H T.JI.

12. IlporpammHoe obecnevyeHue (JIMIEH3UOHHOE H CBOOOJIHO PacnpocTpaHsieMoe),
HCI0JIb3yeMoOe MPH OCYIIEeCTBJICHNH 00pa30BaTeJIbHOIO Mpolecca

Wudopmanus o mpase
[Iporpammuoe COOCTBEHHOCTH (PEKBU3UTHI
Aypuropus
obecrieyeHne JI0TOBOPa, HOMEP JINICH3UH U
T.J.)
Kaspersky Endpoint Howmep nunensun 2B1E-211224-
Security CtannapTHbIH 064549-2-19382
Educational Renewal 2 CyOJIMIICH3MOHHBIN TOTOBOP
Nel176 VYuebuas ayauropus | roga. Band S: 150-249 Ne821_832.223.3K/21 ot
UIs  TpOBENEHUs  y4eOHBIX 24.12.2021 no 31.12.2023
3aHATHI BCEX BujioB, | Windows 7 norosop NeJ103 ot 30.05.2012) ¢
npexycMoTpeHHbIx porpammoii | OLPNLAcdmce JorcornamenusaMu ot 29.04.14 n
OakayiaBpuaTta/  CHeIHaIuTeTa/ 01.09.16
MarucTpaTypshl, OCHaIIleHHasI (GeccpouHast IULIEH3USA)
00opy10BaHHEM u | Microsoft Office Standard | Homep nuien3nu-42661846 or
TEXHUYECKUMHU cpeactBamu | 2007(Microsoft 30.08.2007) ¢ gomncornameHusMu
oOyuyenus, coctaB KoTopbix | DreamSpark Premium o1 29.04.14 1 01.09.16
ompenensercss B paboumx | Electronic Software (Geccpounast TUIIEH3MS)
porpaMMax mucouruaH | Delivery
(Momyneit). Jlaboparopus | Academic(Microsoft Open
buznkn License
Zoom CBOOOIHO pacrpocTpaHsIieMoe
porpaMMHOE o0ecredeHne
(Geccpounast TUIICH3MS)
Kaspersky Endpoint Howmep nunensun 2B1E-211224-
Ne 1126 I[Tomenienue aiasg Security CtangapTHbIN 064549-2-19382
CaMOCTOATEIBLHOI paboThI Educational Renewal 2 CyOJIMIICH3UOHHBIN TOTOBOP
o0yyaromuxcs roga. Band S: 150-249 Ne821 832.223.3K/21 ot
24.12.2021 no 31.12.2023
Windows 7 nqoroop NeJ103 ot 30.05.2012) ¢
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OLPNLAcdmc

norcoriamesuamu ot 29.04.14 n
01.09.16
(GeccpouHast TMIIEH3USA)

AdobeReader cBOOOIHO PACIIPOCTPAHIEMOE
porpaMmMHoOe o0ecreyeHue
(6eccpoyHast TUIICH3U )

IapanT Jorosop Ne 735 480.223.3K/20

Yandex Opaysep CBOOOHO pacrpocTpaHsIeMoe

HpOrpaMMHOE 00ecIieYeHHe
(GeccpouHast TUIIEH3USA)

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

(beccpounast TUTICH3M )

AIMP

OTCYECTBEHHOE CBOOOIHO
pacrnpocTpaHsaeMoe IPOrpaMMHOE
obecnieueHue (beccpouHas
JIUTICH3HS )

Ne 2196 Yuebnast ayauTopus ais
MPOBEICHUST Y4eOHBIX 3aHATUH

BCEX BHJOB, NPEAYCMOTPEHHBIX
[IPOrpaMMon OakanaBpuaTa/
crenuanuTeTa/  MarucTpaTyphl,

OCHalICHHasA O60py,[[0BaHI/IeM 151

TCXHUYCCKUMU cpeacTBaMu
o0y4yeHMs,  COCTaB  KOTOPBIX
OnpeensaeTcs B pabounx
porpamMmax JUCHUIUIMH
(monyneit). Kabuner  cucrtem
yIpaBJIeHUS

1C:IIpeanpusitue 8.
KomruiekT miist o0ydenus

noroBop Ne 08/10/2014-0731

Windows 7
OLPNLAcdmc

noroBop NeJ[03 ot 30.05.2012) ¢
noncoriamenusimu ot 29.04.14 u
01.09.16

(6eccpounast TMIICH3US)

Kaspersky Endpoint

Security CranmapTHbIit
Educational Renewal 2
roga. Band S: 150-249

Howmep nmunensun 2B1E-211224-
064549-2-19382
CyOnuiieH3MOHHBIN 10TOBOP
Ne821 832.223.3K/21 ot
24.12.2021 no 31.12.2023

Google Chrome

CBoOo/1HOE pacipocTpaHsieMoe
porpaMMHOe o0ecredeHne
(Geccpounast TUIIEH3MS)

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

HOMED JULEH3un-42661846 ot
30.08.2007) ¢ momncornameHusIMu
o1 29.04.14 1 01.09.16
(6eccpounast TULICH3U)

Zoom CBOOOJTHO PaCIIPOCTPAHIEMOE
IporpaMMHoOe oOecrieueHue
(6eccpounast TUIICH3US)

AdobeReader CBOOOIHO pacrpocTpaHsIieMoe

porpaMMHOE o0ecredeHne
(Geccpounast TUTICH3MS)
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13. MaTepuaJbHO-TEXHUYECKOE 00ecneyeHue TUCHUINHBI

Tun u HoMep NMOMEIICHUS

[TepeueHs OCHOBHOTO OOOPYIOBAHHS U TEXHUUYECKUX CPEJICTB
o0yJeHus

VYyeOHnas ayuTopus JUISL
NPOBENCHUS YYEOHBIX 3aHATHU
BCEX BHUJOB, NPEIYCMOTPEHHBIX

porpamMmoit OakanaBpuara/
CIelUaNuTeTa/  MarucTpaTyphl,
OCHAIllEHHasi O00OpYJOBaHUEM H
TEXHUYECKHUMHU cpeacTBaMu
OoOy4YeHHs,  COCTaB  KOTOPBIX
olpeensaeTcs B pabounx
porpamMmmax JVCIATUTHH
(monyneit). KaOuner cucrem
yIpaBJICHUS

Ne 2196 (r. Uebokcapsl, yiI.
K.Mapkca, 1.60)

O6opyioBaHKe: KOMIUIEKT MeOenu AJist y4eOHOTo Tpoliecca;
JIOCKa y4eOHast; CTCH/IbI

TexHudYeckue cpesicTBa 00YUYCHUs: KOMITBIOTEPHAS TEXHUKA;
MYJIbTUMEINIHHOE 000pyT0BaHUE (IIPOCKTOP, IKPaH)

VYyeOHnas ayJIuTopus JUISt
NPOBEJCHUS YYEOHBIX 3aHATHH
BCEX BHUJOB, NPEIYCMOTPEHHBIX

porpamMmmoit OakanaBpuara/
CIeUUANINTeTa/  MarucTpaTyphl,
OCHaIeHHasi 00OpyIOBaHHEM U
TEXHUYECKHUMHU CpeacTBaMu
o0y4eHHs,  COCTaB  KOTOPBIX
OnpeensaeTcs B padounx
nporpammax JMCLUTLTHH

(monyneit). JlabopaTtopust pusuku
Nel176 (r. Yeboxkcapsl, yiI.
K.Mapkca, 1.60)

O6opyioBaHue: KOMILIEKT MeOenu AJisl yueOHOro mpolecca;
JIOCKa ydyeOHast

TexHuueckue cpesicTBa 00YUYCHUS: KOMILICKT JJa00paTOPHOTO
000py1I0BaHUS 110 JUCITUTIIMHE

[Tomewenune TS
CaMOCTOATEIILHON paboThI
oOyJaromuxcs

No 1126 (r. Yebokcapsl, yiI.
K.Mapkca. 60)

O6opyoBaHKe: KOMIUIEKT MeOenu A yaeOHOro mpolecca;
Texnuueckue cpencrBa oOydeHHs: KOMIBIOTEpHAs TEXHUKA C
BO3MOXHOCTbIO ~MOJKTIOUeHHss K cetu «MHTepHer» u
o0eclieueHHEM JOCTyna B DSJIEKTPOHHYIO HH(OPMAIMOHHO-
o0Opa3oBaTenpHyI0 cpeny Punnana

14. Mertoauyeckne yKazaHus Ui oOy4yawuierocs IO OCBOECHHUIO
AUCHUNIMHBI

Memoouueckue ykazanua 0na 3aHAMUIL T1eKYUOHHO20 MUNQ

B xome neKUMOHHBIX 3aHATHHA  OOywarouiemMycs HEOOXOJWMO  BECTH

KOHCIIEKTUPOBAaHUE YYEOHOro maTepuarna,
(hOpPMYTUPOBKH, PACKPHIBAIOIINE COJIEPKAHUE TEX WJIM WHBIX SBIICHUW U TMPOIIECCOB,

HayY4HBIC BBIBOJBI U ITPAKTHUYCCKHUC PCKOMCHIAINH.

HCO6XOI[I/IMO 3a/1aBaThb IMPCIIOAABATCIIO YTOYHAOONIME BOIIPOCHI C ICJIbIO

YACHEHHUS  TEOPETHUYECKUX  IOJIOKCHUM,  paspelieHHs]  CIIOPHBIX  CUTYyaluH.
[{enecooOpa3Ho 1opabaThIBaTh CBOM KOHCIIEKT JIEKLIUH, JIeasi B HEM COOTBETCTBYIOLIHNE
3allMCU W3 OCHOBHOM W  JOIIOJHUTENIBHOM  JIMTEpPATypbl, PEKOMEHIOBAHHOMU

npenojaBaTesieM U MPeyCMOTPEHHON yueOHOM MTPOrpaMMOM TUCIIUTUIHHBI.
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Memoouueckue ykazanua O0AA 3AHAMUI CEMUHAPCKO20 (NPAKMUYECK020)
muna.

[IpakTryeckue 3aHATHS IO3BOJIAIOT Pa3BUBaTh Yy OOYYAIOIIErOCs TBOPYECKOE
TEOPETHYECKOE  MBIIUJIEHUE, YMEHUE CaAMOCTOSTEIbHO  M3y4aTb  JUTEPATYPY,
aHAIM3UPOBATh MPAKTUKY; ydaT 4e€TKO (OPMyIHpPOBATH MBICIH, BECTH JUCKYCCHIO, TO
€CTh HMMEIOT HCKJIIOYUTEIBbHO BA)KHOE 3HAYEHUE B PA3BUTUU CaMOCTOSTEIBHOIO
MBIIICHUS.

[ToaroToBka K MpaKkTUYECKOMY 3aHSTHIO BKJIIOYAET /Ba »Tana. Ha mepBom srare
oOy4Yarouuiicss TUTAHUPYET CBOIO CAMOCTOSITEIBHYIO paloTy, KOTOpas BKJIIOYAeT:
ySICHEHHE 3aJlaHusl Ha  CaMOCTOSTeNbHYyI0  paboTy; 1moAOOp OCHOBHOM U
JIOTIOJTHUTENIbHOU JIMTEPATYPhl; COCTABIIEHUE TUIaHA PabOThI, B KOTOPOM OIPEACIISIOTCS
OCHOBHBIE IMyHKTBI MPEACTOsIIENH MoAroToBkH. CocTaBieHue MiIaHa AUCIUIUIMHUPYET U
MOBBIIIAET OPTaHU30BAHHOCTD B padoTe.

Bropoii »Tan BKJIIOYAET HEMOCPEICTBEHHYIO MOATOTOBKY K 3aHSTHIO, KOTOpas
HAaYMHAETCS ¢ U3y4YEHUsI OCHOBHOM U JIOMOJHUTEIBHOUN auTepaTypbl. Oco00e BHUMaHKE
IIpU 3TOM HEOOXOJIUMO OOpAaTUTh HA COJACP)KAHUE OCHOBHBIX MOJIOKEHUW U BBHIBOJIOB,
oObsicHEeHHE  sIBIEHUA U (aKTOB, YSICHEHHME TMPAKTUUYECKOTO  MPUIIOKCHUS
paccMaTpUBaEMbIX TEOPETUUECKUX BOMPOCOB. Jlanee ciaeayer moaroToBUTh TE3UCHI s
BBICTYIJICHUN MO BCEM Y4e€OHBIM BOMNPOCAaM, BEIHOCUMBIM Ha MPAKTUYECKOE 3aHATHUE
WU MO TeME, BBIHECEHHOM Ha JUCKYCCHIO (KPYTJIbIH CTOJ), MPOJAyMaTh MPUMEPHI C
1[EJIbI0 00eCTIeUeHUsI TECHOM CBS3U M3y4aeMOW TEMBI C peajbHOM KU3HBIO.

['oToBACH K MOKIAMy WM BBICTYIUIEHHIO B paMKaX HMHTEPAKTUBHOU (OPMBI
(muckyccusi, KpyTJiblil CTOM), MpU HEOOXOIMMOCTHU CJIEIYET 0OPaTUTHCS 3a MTOMOIIBIO K
MPEnoAaBaTelto.

MemoouuecKkue yKazanusa K cCamocmoamenvHoil padome.

CamocrosiTenpbHasi pabora 0O0ydaromerocst SBISETCS OCHOBHBIM CPEICTBOM
OBJIaJICHUSI Y4EOHBIM MaTe€pUaioM BO BpeMs, CBOOOJHOE OT 00sI3aTENIbHBIX YYEOHBIX
3aHsTUi. CamocTosiTenbHas paboTra o0Oywaromierocs HaJ YCBOEHHEM Yy4eOHOro
Marepuana Mo Y4YeOHOW JUCIHUIUIMHE MOXET BBINOJIHATBCA B OHOIMOTEKE
YHUBEPCUTETA, YUeOHBIX KaOWHETaX, KOMIBIOTEPHBIX KJIaccax, a TakKKe B JOMAaITHUX
ycnoBusix. CoaepkaHue W KOJMYECTBO CaMOCTOATENbHOM paboThl OO0ydaromierocs
omnpenenseTcss y4eOHOW MPOrpaMMoOil JAUCIUIUIMHBI, METOAMYECKUMH MaTepuajaMu,
MPAKTUYECKUMHU 33JJaHUSIMU U YKa3aHUSIMU TIPENo1aBaTersl.

Camocmosamenvuan padoma é ayOumopHoe pems MoHcen 6K104aAmy .

1) KOHCHIEKTHPOBaHHUE (COCTABJICHUE TE3UCORB) JCKIIHIA;

2) BBINOJHEHNUE KOHTPOJIBHBIX PadOT;

3) peleHue 3ama4;

4) paboTy CO CIPAaBOYHOW U METOANYECKOM JINTEPATYPOH;

5) paboTy ¢ HOpMATHBHBIMH ITPABOBBIMH AKTaMH;

6) BBICTYIUICHUS C TOKJIaaMU, COOOIICHUSIMHU Ha CEMUHAPCKUX 3aHATHSX;

7) 3alIMTy BBINOJIHEHHBIX PaldoT;

8) yuactTe B oOmepaTHBHOM (TEKYIIEM) OINPOCE IO OTACIbHBIM TeMaM
M3y4yaeMOM JTUCUHUIUINHBI,

9) yuactme B coOeceqOBaHMSIX, JCIOBBIX (POJICBBIX) HIpaX, JIHUCKYCCHSX,
KPYIJIBIX CTOJIaX, KOHPEPEHIIUAX;
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10) yuyactue B TECTUPOBAHHH U JIP.

Camocmoamenvnas padoma 60 6HeaAyOUMOPHOE 8PEMA MONHCEM COCHOAMD U3:

1) moBTOpEHUS JICKIIMOHHOTO MaTepHala;

2) TOATOTOBKH K MPAaKTHYECKUM 3aHATHSM;

3) wu3ydeHus yuyeOHOW U HAYYIHOU JTUTEPATYPHI;

4) w3y4eHHs HOPMATHUBHBIX IPABOBHIX aKTOB (B T.4. B JJCKTPOHHBIX 0a3zax
JAHHBIX );

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

6) MOArOTOBKHU K KOHTPOJIBHBIM paboTaM, TECTUPOBAHHMIO U T.1I.;

7) TOATOTOBKH K MPAKTUYCCKUM 3aHATHSIM YCTHBIX JTIOKJIAJ0B (COOOIICHNU);

8) moarotoBku pedepaToB, 3CCE U MHBIX WHIWBUAYAIBHBIX MHCHMEHHBIX padoT
10 3aJJaHUIO0 TTPENOAABATEIS;

9) BBINOJIHEHHUSA KyPCOBBIX Pa0bOT, MPETYCMOTPEHHBIX YUCOHBIM IJIAHOM;

10) BBITIOJTHEHUS BBITYCKHBIX KBAJTM(UKAIMOHHBIX paOOT | JIp.

11) BeIficNIeHUsT HAUOOJIee CIOKHBIX W IPOOJEMHBIX BOIPOCOB IO H3y4aeMOM
T€ME, TMIOJYy4YEHUE Pa3bICHEHHMM M pPEKOMEHJAIMi 1O [JaHHBIM BOINpPOCaM C
MPENoIaBaTeNIIMA Ha KOHCYJIbTAIUSX.

12) npoBeieHUs: CAMOKOHTPOJISL ITyTEM OTBETOB HA BOIPOCHI TEKYIIEr0 KOHTPOJIS
3HAHWM, pelIeHUs] MPEACTABICHHBIX B YYEOHO-METOJAMYECKMX Marepuanax Kadeapsl
3a/1a4, TECTOB, HamucaHusi peeparoB M 3CCE MO OTIACIbHBIM BOIPOCAM H3y4aeMOU
TEMBL.

Texymuil KOHTPOJIb OCYIIECTBISETCS B (OPME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIAJI0B, TBOPUYECKUX 33/IaHHI.

B ciyyae nporycKkoB 3aHSTHI, HAMWYKS UHAMBUYATBHOTO rpadrka oOydeHus u
JUTSL 3aKPEIUJICHUS] TIPAKTUYECKUX HABBIKOB CTYJIEHTaM MOTYT OBITh BBIJAHBI THUIIOBBHIE
WHJUBUyaJIbHbIE 3aJlaHus, KOTOpbIE JIOJDKHBI OBITh CHAHBl B yCTAHOBJICHHBIN
MPEno/iaBaTesieM CPOK.

15. OcoGeHHOCTH PpeaqM3aUMU AUCHUIVIMHBI JJIs HHBAJIMIOB H JIMI C
OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

OOyuenue no nucuuiiauHe @u3nKa WHBAIUAOB W JIMI C OrPaHUYECHHBIMU
BO3MOXKHOCTSIMU 370pOBbsi (nanee OB3) ocymiecTBiseTcss mpemnoaaBaTeyieM ¢ y4eToM
0COOEHHOCTEN MCUXO(PU3MUECKOTO Pa3BUTHS, WHIMBHUIYAIbHBIX BO3MOXXHOCTEH U
COCTOSIHUS 3JI0POBBSI TAKMX O0yYarOUIXCS.

JIJ1st CTYZICHTOB C HapyIICHUSIMH OTMOpPHO-ABUTraTenbHOU (yHkimu u ¢ OB3 1o
CIyXy TMpeIyCMaTpUBAETCS COMPOBOXKICHUE JIEKUUM U TMPAKTUYECKUX 3aHATUU
MYJIbTUMEIUINHBIMU CPEACTBAMHU, PA3IATOUYHBIM MAaTEPUATIOM.

Jns  crynertoB ¢ OB3 1o 3peHMI0 NOpeaycMaTpUBAeTCs MNPHUMEHEHHE
TEXHUYECKUX CPEACTB YCWIEHHMS OCTaTOYHOIO 3pEHHs, a TaKKe MpelyCMOTpEHa
BO3MOXKHOCTh pa3pab0TKU ay1MOMaTepraioB.

[To mucuuniuHe «®Pu3nka» 00yYEeHUE HMHBAIMIOB M JIUI[ C OTrPaHUYECHHBIMU
BO3MOKHOCTSIMU 3/IOPOBBSI MOXET OCYUIECTBJISATHCA Kak B ayJIUTOpPUM, TaK U C
HCIIOJIb30BAaHUEM AIEKTPOHHOMN nH(OpPMaIMOHHO-00pa30BaTeIbHON Cpelibl,
00pa3oBaTeNbHOTO NOpTaia U 3JEKTPOHHON MOYTHI.
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JIMCT AOIOJHEHWN 1 USMEHEHUI

paboueit mporpaMmbl JUCIUTITUHBI

Pabouas mnporpamMMa IUCHMIUIMHBI PAcCMOTpEeHa, OOCyXIeHa H oao0peHa i
ucnonHeHus B 2021-2022 yueb6HOM roay Ha 3acemanuu Kadeapsl, mpotokosa Ne 10 ot
«10» ampens 2021 r.

Baecennl JOINIOJIHCHUA W HU3MCHCHHA B 4YAaCTH AKTYAJIM3allvuy JIMICH3MOHHOI'O
IPpOrpaMMHOIO 06eCHe‘-ICHI/IC, HCIIOJIB3YEMOC IIpH OCYIIICCTBJIICHHUN 06D330B21TGJ'IBHOFO
nponecca I10 I[&HHOﬁ AUCIIMITIIIMHBI, 4 TaK XC COBPCMCHHBIX HDOd)eCCI/IOHaJIBHBIX 0a3
JaHHBIX 1 I/IHd)ODMaHI/IOHHBIX CITPAaBOYHLBIX CHUCTCMAX.

PabGouass mporpamMma AMCIHMIUIMHBI pPAacCMOTpEHa, OOCYXKIeHa H ojoOpeHa st
ucnonHenus B 2022-2023 ydeOHOM roay Ha 3acenanuu kadeapsl, nporokona Ne 10 ot
«14» mas 2022 r.

Brecennl pgomosHeHHWS W HW3MCEHEHHMS B YAaCcTH aKTYaJIM3allMH  JIMICH3WOHHOTO
IIPOTPAaMMHOT'0 00eCIIeUCHNE, MCIOIb3YEMOE IMPHU OCYIIESCTBICHUN 00pa30BaTEILHOTO
Ipoliecca Mo JIAaHHOW AWCIHUILUIMHEL, @ TaK K€ COBPEMEHHBIX IPO(deCcCHOHAIBLHBIX 0a3
JAHHBIX ¥ HWHGOPMAIIMOHHBIX CIPAaBOYHBIX CHCTEMAaX, AaKTYaJIW3allMd TEeM JUIA
CAaMOCTOSITEIILHON  pabOThI,  aKTyaJIM3alldi  BOIIPOCOB  JUIS  NOATOTOBKH K
IPOMEKYTOUYHON aTTECTAlIMM, aKTYaJM3allMyd IIepPSYHs] OCHOBHOM M JIOIMOJHUTCIHLHOM
yUeOHOM JIUTEPATYPLL.

PabGouast mporpamMma AMCIHMIUIMHBI pPAacCMOTpEHa, OOCYXKIeHa © ojoOpeHa ISt
ucnioniHenusi B 2023-2024 ydeOHOM romy Ha 3acedaHuu Kadeapsl, TpoTokoda Ne 6 ot
«04» mapra 2023r.

Brecenbl JOMONHEHWST W M3MEHEHHMs] B YacTH aKTyalW3allMd _ JUIEH3MOHHOTO
IIPOTrPaMMHOr0 olecreueHne, UCIO0JIb3yeMOe MPU OCYIIECTBICHUU 00pa30BaTeIbLHOTO
Ipoliecca Mo JIAaHHOW JWCIWIUIMHBI, a TaK )K€ COBPEMEHHBIX MPOodeccHOHaBbHBIX 0a3
JAHHBIX ¥ WHGOOPMAIMOHHBIX CHPABOYHBIX CUCTEMaX, aKTyaJIW3alldd DJICKTPOHHO-
OMOJIMOTEUHBIX CUCTEM.

PabGouass mporpamma AUCHMIUIUHBI paccMOTpeHa, oOcykaeHa u ogo0peHa s
ucnonHeHus B 202__ -202__ ydeGHOM roay Ha 3aceqaHuu Kadeapbl, IpOTOKo Ne
OT &« » 202 r.

BHecenbl JOITOJIHCHUS 1 U3MCHCHUSA
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