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Pabouas mporpamMma JJUCIIUIUIMHBI pa3paboTaHa B COOTBETCTBUH C:

- @enepanbHBIA TOCYZAPCTBEHHBIM 00pa3oBaTeNbHBI CTaHAAPT BBICILIETO
obpa3oBaHus - 6akamaBpuar 1o Harpas/eHuto moarotoBku 09.03.01 «MHbopMaTyka u
BBIYMC/IUTE/IbHAs TEeXHWKAa», YTBEP)KAEHHbIM TIPUKa30oM MUWHUCTEePCTBA HAyKu U
BbICIIero oOpa3oBanust Poccuiickoii ®efepaimyt Ne 929 ot 19 cenrsiops 2017 .
3aperucTpupoBaHHbIM B MuHiocTe 10 okTsiopsi 2017 rofga, per. Homep 48489 (nanee —
dI'OC BO).

- yuyeOHbIM T1IaHOM (OUHOM, 3aouyHOW (opM o0OyueHUs)) IO HampaBeHUIO
noarotoBku 09.03.01 «MHbopMaTHKa ¥ BbIYMCIUTETbHAs TEXHUKA».

Pabouasi riporpaMMa AWCLUIIIMHBI BK/IOUaeT B ceOsi OlleHOUHbIe MaTepUasIbl AJis
TIPOBEeJIeHNs TEeKYIero KOHTPOJISI yCIIeBaéMOCTHM W TPOMEKYTOUHOW arTecTaluy 10
mucuuruiviHe (1.8 ®OoHJ, OLeHOUHBIX CPEeJCTB [Jig MPOBEJEHUs] TEKYLero KOHTPOJIS
yCIIeBaéMOCTH, TPOMEXKYTOYHOM aTTeCTaly M0 UTOraM OCBOEHHUS TUCLIUTIIUHBI)

ABtop: KopxaBuHa Haranbsg BanepbeBHa, KaHAMJAT TeJarOrMUecKUX Havk,
JIOLIeHT Kade1pbl TPAHCIIOPTHO-3HEPreTUUYeCKUX CUCTeM

(yxazamb PHO, yueHylo cmeneHb, yueHoe 386aHUe U 00AHCHOCb)

[lporpamMa omobpeHa Ha 3acefjlaHuM KadeApbl TPAHCIIOPTHO-3HEPreTUUeCKUX
cucteM (rpotokos Ne 08 ot 12.04.2025 r.)



1. IlepeueHb NJIAHMPYEMBIX pe3y/IbTAaTOB O0yYeHHsA MO AWCIHUILUIHHE,
COOTHECeHHBIX C MJIAHUPYEeMbIMH pe3y/IbTaTaMi 0CBOeHHs 00pa3oBaTe/IbHOM
nporpammsl (L{esi1 ocBoeHUs1 JUCHMIIMHBI)

1.1. ITeassmu oceoeHust ducyunauHbl «Pu3uka» A6AAI0MCA:
dbopMHpoBaHMe Y  CTYJEHTOB  COBPEMEHHOr0  eCTeCTBeHHOHay4YHOIo

MHPOBO33pEHUS], OCBOEHHE WMH COBPEMEHHOIO CTU/IS (PU3UUeCKOro MBbIIUIEHNUS;
npuobpeTeHre HaBBIKOB 3KCIIEPUMEHTA/IbHOTO UCC/Iel0BaHusl (PU3MUeCKUX sIBIeHUN U
MpOLIECCOB, M3yYeHHEe TeOpeTUUYeCKUX MeTOJ0B aHaiv3a (PU3NYecKUx SIBJEHUH,
oOyueHHe TpPaMOTHOMY TIPUMEHEHUIO TIOJIo)KeHUH ¢yHJaMeHTa/bHOM (GU3MKU K
HayYHOMY aHa/M3y CUTyalluid, C KOTOPbIMU TIPUXOJUTCS CTaIKWBaThCs OynyiieMy
6akasiaBpy B CBOe# mpodeccroHambHOMN eaTeTbHOCTH.

OCHO8HbIMU 3a0auamu JJist JOCTY KEHUSs! TIOCTaBIeHHOM Lie/Tn SIB/SIFOTCS:

M3yuyeHHe OCHOBHBIX (PU3MYEeCKUX sIB/IeHUH; OBaJieHue (¢yH/aMeHTalbHbIMU
MOHATUSIMU, 3aKOHAMHU U TeOpHUsIMH K/IaCCUUeCKOM U COBPEMEHHOU (PU3MKH, a TakKe
MeTo/laMH (PU3MYECKOT0 UCC/Ie[JOBaHUs; OB/aJleHre TPUémMaMu U MeTOJAMU pelleHUs
KOHKDEeTHBIX 3a/jau U3 pa3uuHbix obsacreli Gpu3MKu; 03HAKOMJIEHWE C COBpeMeHHOMN
HayyHOM anmnaparypod, (OpPMHPOBaHME HAaBBIKOB MpOBeJeHUs1  (HU3UYEeCKOro
5KCIIePUMEHTA, YMEHHeE BbIJIeIUTh KOHKPETHOe (PU3NUeCKOoe COZlepyKaHre B TTPUK/IaJAHbIX
3a/1auax Oyayiieit nessTe/IlbHOCTH.

1.2. Ob6aacmu npogeccuoHaibHou OessmeabHocmu u (uau) cepnl
npogeccuoHanbHOli 0esimeabHOCMU, B KOTOPBIX BBIMTYCKHUKH, OCBOMBIIIME TIPOTPaMMY,
MOTYT OCYLLeCTBJIATh NPO(eCCHOHA/IBHYIO 1eATe/TbHOCTb:

06 Ces3b, UH(POPMAYUOHHbIE U KOMMYHUKAUUOHHble mexHosno2uu (B cdepe
MPOEeKTUPOBaHKs, pa3paboTKu, BHeJPeHUs] U SKCILTyaTallud CPeJCTB BBIUMCIUTETHLHON
TeXHUKU U MH(OPMAaLIMOHHBIX CUCTEM, YIIPAB/IEHHUS UX )KU3HEHHBIM LIUKJIOM).

BBINYCKHUKU MOTYT OCYLIECTB/ISATh NPO(QeCCUOHANIBbHYIO AeaTeTbHOCTb B JPYTUX
obsacTsx mpodeccuoHanmbHOM JAesTebHOCT W (WiK) cdepax TpodeccroHaTbLHON
NesITeTbHOCTU TIPY YCJIOBUM COOTBETCTBHSI YPOBHSI MX 00pa30BaHUs W TIOJyUYeHHBIX
KOMIeTeHLIU TpeboBaHUsSIM K KBa/MduKalyy paboTHHKA.

1.3. K ocHOo8HbIM 3a0auam u3y4deHusi OUCYUNAUHbI OTHOCUTCS TO/rOTOBKA
oOydJaroImMxcsd K  BBIIOTHEHWIO  TPYZOBBIX (YHKIUA B  COOTBETCTBHUM C
ripodeCCHOHAILHBIMU CTaHAApPTaMMU:

O0o0011IeHHbIE TPY/0BbIe (DYHKIIMH TpyaoBbie QyHKIHH
Koa u
HanMeHOBaHHUe YPOBeHb
yYPOBeHb
npodeccHoHa/ILHOT | KO (moypoBeHb)
HaNMeHOBaHHe KBaymnukanm HanMeHOBaHHe KO/
0 CTaHjapTa i ot KBa/TH(UKaLH
H
06.001 Pa3paboTka Awnanus
‘ TpeboBaHuH U TpeboBaHMi K D/
ITporpammuct D 6 6
. TIPOeKTHUPOBaHUe TIPOTPaMMHOMY 01.6
ITpodeccrioHambHBIM
MPOrpaMMHOT0 obecrieueHunro
CTaHJapT
obecrieueHust




O0o0011IeHHbIE TPY/0BbIe (DYHKIIMH TpypoBbie QyHKIH
Koa u
HanMeHOBaHHUe YPOBeHb
npodeccHoHa/ILHOT | KO YPOBEHD (moaypoBeHB)
HaNMeHOBaHHe KBaymnuKanyu HanMeHOBaHHe KOJ
0 cTaHjaprTa A ot KBa/TH(UKaLH
H
«[IporpammucT», PazpaboTka
yTBepK/leHHbIN TeXHUUYEeCKHX
TIPUKa30M 6 cneuyyKaluii Ha D/
MuHucTepCcTBOM NporpaMMHbIe 02.6
TPy/ia ¥ COLMabHOMN KOMITOHEHTBI U UX
3amuThl Poccuiickon B3aUMO/IeHiCTBHE
®denepanyu OT
18.11.2013 Ne 6791
(3aperucTprpoBaH B
MuHucTepcTBe IIpoekTrpoBanue D/
TPy/ia U COLManbHON 6 NIPOrpaMMHOr0 036
3amuThl Poccuiickoi obecrieueHust )
®enepauuu oT 18
nekabps 2013 r.
Ne30635)
Pa3paboTtka
6 JipaiiBepoB A/ 6
o 01.6
yCTPOWCTB
06.028 CucremHbIi
MpOrpaMMMCT Pa3paboTtka
ITpodeccroHaTBHBIN KOMIUW/ISITOPOB, A/ 6
cTaHpjapT PaspaboTka 3arpy3urKoB, 02.6
«CHCTeMHBIH KOMITOHEHTOB cOOpIIVKOB
MPOrpaMMUCT», YTB. | A CUCTEeMHbIX
ITpukasom MPOrpaMMHBIX Paspa6orka A/ 6
MunnCTepCTBOM NIPO/IYKTOB 6 cucteMHbIX ytumur | 03.6
TPyZa ¥ COMaIbHOMN
3aumTel PO ot 29 Cospganue
cenTs10ps 2020 roga MHCTPYMEHTAaJIbHbI A/
N 6781 X CpefiCTB 04.6 6
TIPOrpaMMHPOBaHU
a1
PaspaboTtka
Mo/iesin busHec- C/ 6
T1pOLIeccoB 08.6
3aKa3urKa
06.015 Cneuuanuct
1o BeinosiHeHue pabot BI’IHBneE{He </ 6
MHGbOPMALOHHEIM W yTIpaB/ierte TpeboBanuii x UIC | 11.6
crcTeMaM aboTaMu 1o
ITpodeccroranbHBIN pcoa,anI/Ho Auars o < 6
CTaH[apT (Momudukayn) u TpeGoBanii 126
«CneuyanucT no C COTIPOBOKIEHUIO 6 PaspaboTka C/ 6
VH(OPMaLMOHHBIM ncC
i apxureKkTypbl 1IC 14.6
crcTeMam», yTB. aBTOMAaTH3UPYIOIIN
TpKa3OM X 3ajaun IIpoekTupoBanue u | C/ 6
MmuHucTepCTBOM 5 OpraHu3aIjMOHHOTO zaiis UIC 16.6
TPy/ia ¥ COLMabHOMN yTIpaBJIeHus U
sauyTe! PO 18 Gu3Hec-mporieccl PaspaboTka 6a3 c/ 6
HOsi0ps 2014 . naHHbIX VIC 17.6
No896H
OpraHu3aroHHoe C/ 6
" 18.6
TeXHOJIOTUUecKoe
obecrieueHue




Koa u
HanMeHOBaHHe
npodeccuoHaIbHOT
0 CTaHAapTa

O0o0011IeHHbIE TPY/0BbIe (DYHKIIMH

TpypoBbie QyHKIH

KO
HauMeHOBaHHe

yYPOBeHb
KBaymnukanm
"

HauMeHOBaHHe

YPOBeHb

(moAypoBeHB)

KBa/TH(UuKaIu
"

KOJ

A

KOJJMPOBAHUS Ha
s13bIKax
NpOrpaMMIpOBaHU

u

TeXHOJIOTUYeCKOoe
obecrieuenHue
MOJY/TbHOTO

TectupoBanus VIC

(Bepudukaryn)

OpraHu3alioHHOe 6

C/
19.6

nc

Coszanue 6
10JIb30BaTe/IbCKOMU C/
JIOKYMEeHTaLMH K

22.6

Opranuszauus 6
peno3uTopust
XpaHeHHs1 JaHHbIX
0 CO3[jaHUM
(Mogudukarm) u
BBOze MIC B
9KCIUTyaTaljiio

C/
40.6

1.4. KomnereHiiuu oOyuaromierocsi, (JopMupyemMbie B pe3y/bTaTe 0CBOEHHS

AUCIUTLIMHBI
HaumeHoBaHue Kon Ko 1 HauMeHOBaHMe
KaTeropuu A HH/UKaTopa ITepeueHb MUIAHUPYEMBIX
HanMeHOBaHHe
(rpynmbi) o AOCTH)KeHH s pe3y/IbTaTOB 00y4YeHuUst
. KOMIIeTeHI[UH
KOMIeTeHIHH KOMIIeTeHI[HH

CucremMHoOe "
KPUTHUUECKOe
MBIIIIEHNe

YK-1. Cniocoben
OCYLL|eCTBJISITh
TIOUCK, KPUTUYEeCKUI
aHa/IM3 U CUHTe3
vHbopMaLy,
NIPUMEHSTh
CUCTEMHBIN NOJXO0[,
JJIs1 peLleHuns]
TIOCTaB/IeHHBIX 3a/ja4

YK-1.1. Ananusupyet
3a/iauy, BbIJesiss ee
6a30Bble COCTaBJISIOLE

HA ypOeHe 3HaHUll:
3HaTh TeOpeTUUeCKUe
OCHOBBI (PM3MKH; OCHOBHBIE
TMIPOLIeCChI Y 3aKOHBI B
06/1aCcTH MeXaHUKH,
MOJIEKYJIIPHOM (PH3UKH,
3/1eKTpUYecTBa 1
MarHeTu3sMa, OITHKY;
Ha ypoeHe yMeHUL:
yMeTb IIPOBECTH aHa/Iu3
yC/I0BUS 3aJjauM,
OTpe/ie/IiB OCHOBHBbIE
dusrueckye siB/IeHNs U
TIPOLIeCChI;

HA YpOBHe HABbIKOB:




HanmeHnoBanue
KaTeropum

(rpynnsr)
KOMIIeTeHI|HH

Kog u
HaMMeHOBaHHUe
KOMIIeTeHI|HIA

Koj u HauMeHOBaHHe
MH/MKaTopa
JOCTIDKEeHUA

KOMIIEeTeHI[MH

ITepeueHb MIAHUPYEMBIX
pe3y/IbTaToB 00y4eHHsI

B/IaJIeTh aHATUTUYECKUMHU
HaBBbIKaMH B OTIpe/ie/ieH|N
0a30BbBIX COCTAB/ISIOLIUX
(br3rUecKou 3a7jauu.

YK-1.2. OcyectBisier
TIOWCK, KDUTUYECKU
olLleHMBaeT, 0000IIIaeT,
CUCTEMaTHU3UPYeT U
pamXupyer
VH(pOopMaLHIo,
TpebyeMyto Jjist
peIIeHus T0CTaB/IeHHOU
3a/1a4n

Ha ypOBHe 3HAHULL:

3HATh TEOPETUUECKHEe
OCHOBBI (DU3UKH; OCHOBHBEIE
TIPOLIeCChI U 3aKOHHI B
00/1aCTH MeXaHUKH,
MOJIEKY/ISIPHOM (PU3UKU,
3/IeKTpUYecTBa U
MarHeTH3Ma, OITHKHY;

Ha ypogHe yMeHUL:

yMeTb OCYIL|eCTBJISATh
TOUCK UH(OpMaLUH,
HEe0OXOAUMOM /151
peiiieHusi hU3UUECKOM
3aJjauu; YMeTh KPUTHUECKU
OLIEHUT,
TIPOAHaIM3UPOBATh U
CUCTeMaTHU3UpPOBaTh
HaliZleHHy10 MH(GOpMaL1I0
Ha ypoeHe HaB8bIKOB:
BJIa/IeTh HaBbIKaMU TIOMCKa,
aHaJiM3a ¥ CUCTeMaTu3aluu
vHdOopMaIuu.

YK-1.3. PaccmaTpuBaet
Y mipejjjiaraeT
paLMoHanbHbIe
BapUaHThI pelleHust
TOCTaB/I€HHOM 3a/lauu,
WCII0JIb3Y$1 CUCTEMHBIN
MOJX0/1, KpUTHUYECKU
OLlIeHMBaeT UX
JIOCTOMHCTBA U
HeJI0CTaTK!

HA ypo8He 3HaHUli:
3HATh TEOPETUUECKHE
OCHOBBI (PU3UKH;
pa3IMuHbIe CTIOCOOBI U
METO/IbI pellieHus
bu3nYecKux 3ajay;

Ha ypoeHe yMeHUll:
yMeTb TIPUMEHSITh
TeopeTUuecKre OCHOBBI
(bU3UKH K pellieHuto 3ajiay,
WCIO/b3Ys1 CUCTEMHBIN
MOJX0/1; KPUTUUYECKU
OLIEHUTh TIOJTyueHHbIe
pe3y/bTarThl;

Ha ypOBHe HABbIKOB:
B/1a/IeTh HaBbIKaMU
aHa/iM3a, CUCTEMHOT0
10/1X0/1a K BBIOOPY
peliieHus1 hU3UUECKOM
3a/laui; KpUTUUECKOU
OLIEHKH TTO/TyYeHHbIX
pe3y/bTaToB.




HaumeHoBaHMe Kontn Koj u HauMeHOBaHHe
KaTeropum HHANKAaTOpa ITepeueHb MJIaHNPYeMbIX
HauMeHOBaHHUe
(rpynmner) o AOCTHIKEHMSA pe3y/IbTaToB 00yueHus
. KOMIIeTeHI UM
KOMIeTeHI[UuN KOMIIeTeHI[UH
HA ypOBHe 3HaHUl:
OIIK-1.1 3Hats: 3HaTb TEOPETUYECKUE
OCHOBBI MaTeMaTHKH, OCHOBBI (DU3UKH; OCHOBHEIE
¢bur3uKuy, TMIPOLIeCChI 1 3aKOHBI B
BBIYMC/IUTE/IbHON 00J1aCTH MeXaHUKH,
TeXHUKU U MOJIEKY/ISIpHOM (hU3UKH,
OIIK-1. CrniocobeH MPOrpaMMHPOBaHUS. 3JIeKTprUYeCcTBa 1
MIPUMEHSITh MarHeTusma, ONTHUKY;
ectectBeHHOHayyuHble | OIIK-1.2 YmMets: Ha ypogHe yMeHUL:
1 o0ll[eMH)KeHepHbIe | pelllaTh CTaHZAPTHbIE pelliaTh CTaHJapTHBIE
3HaHUSI, METO/IbI nipodeccroHabHbIe nipodeccroHabHbIe
[TpumeHeHue MaTeMaTUuecKoro 3a/jauy C MpUMEeHeHueM | 3a/lauM C IpUMeHeHUeM
(GbyHJamMeHTalbHBIX | aHa/M3a U €CTeCTBeHHOHAyUHbIX U | eCTeCTBEHHOHAYUHbIX U
3HaHUU MO/le/TMpPOBaHUs, o01IerH>XeHepPHBIX 00IIeMH)KeHePHBIX 3HAHUH,
TEeOPeTUUeCKOIo 1 3HaHUH, MeTO/I0B MeTO/I0B MaTeMaTH4yecKoro
5KCIMepUMEeHTabHOrO | MaTeMaTHyeCcKoro aHa/v3a ¥ MoJle/TMPOBaHUsl.
VICC/Ie[JOBaHUS B aHanvsa v
rpodeCcCMOHa/ILHOM | MO/Ie/TMPOBAHMSI.
JlesaTe/IbHOCTH OIIK-1.3 NmeTb Ha ypo6He HABbIKOB:
HaBBIKU: B/Ia/leTh HaBbIKaMU
TeOPeTUUeCKOro U TEeOPeTUUeCKOI0 1
3KCIepUMeHTabHOT0 3KCIMepUMeHTaIbHOr0
uccre0BaHust 00BEKTOB | MCC/IeI0OBaHUS OO BEKTOB
ripodeccruoHa/bHOM ripogeccoHa/IbLHOM
JlesiITeIbHOCTH. [ esITeIbHOCTH.

2. Mecro puciuniMHbl B cTpyKType OIIOII

Ouctmriimda B1.JJ(M).b.14 «®u3uka» peanusyeTcss B paMKaxX o00si3aTebHOU
yactu byioka 1 «IucuurnivHel (MoAy/is1)» MporpaMMbl OakasiaBpuara.

JucuuruivHa rpenojaeTcs: 00yJarolMMcs TI0 OYHOM U 3a0uHOM (hopme 00yueHUs
—B 1 u 2-M cemecTpax.

MuctunmHa  «®Pu3uka»  SIB/seTCA  HauaTbHBIM
komreteH Ui YK-1 u OITK-1 B niporecce ocBoenust OTTIOII.

OucuyriiHa «®usrKa» OCHOBBIBAeTCS Ha 3HAHUAX, YMEHMSIX W HaBbIKaXx,
NIpUOOpeTeHHBIX TIPU U3yUeHUH AUCLIUTIIMH: MaTeMaTHKa, U SIBJISIeTCs TIpe/IIeCcTBYOLei
[J/1s1 U3yYeHUs1 TUCLIUIUINH: TeOpeTUYecKasi MeXaHuKa, 3JIeKTPOTEXHUKA U 3JIeKTPOHUKA,
yueOHasi TIpaKTHKAa: O3HAKOMHUTelbHas TIpaKTWKa, YyueOHas TIpaKTWKa: HayudHO-
McciieloBaTesibCKasi paboTa, yueOHast TIPaKTHUKA: TeXHOJIOTHYeCKasi, IPOU3BO/[CTBEHHasI
MpaKTHKa: TeXHOJIOIMYeCcKas, IPOM3BO/CTBeHHAs NMPAKTHUKA HayYHO-HCC/Iel0BaTe/IbCKast
paboTa, MpOW3BOACTBEHHAs MpaKTHKa: MpeAJUTUIOMHasl MPAKTUKA, TOCYyZapCTBeHHast
WUTOrOBasi aTTecTalys: MOATOTOBKA K CJadye M CJava roCyJapCTBEHHOrO >5K3aMeHa,
roCcyZ,apCTBeHHasi UTOroBasi aTTecTalusi: MOArOTOBKA K TpoLe/lype 3allUThl U 3alluTa
BBIMYCKHOM KBaTM(PUKAL[MOHHOMN paboThI.

3TanoM  (OPMHUPOBaHUS



dopMoii MPOMEXXYTOUHOM aTTeCTal[dH 3HAaHUKM 00y4YaeMbIX 10 OUHOM U 3a0YHOM
dopmMax oOyueHUs SIB/ISIeTCS 3aUeT B 1-M ceMecTpe U 9K3aMeH BO 2-M CceMecTpe.

3. O0beM JUCIHMIIHHBI

OO11ass  TPy/I0€MKOCTb JUCIUTIIMHBI COCTaB/sieT 8 3aueTHbIX eguHul] (288
aKaJleMAYeCKHUX YacoB), B TOM Uuc/ie ouHasi popma o0yueHmust:

Buj yue6HO# padoThI M0 AUCHHUIUINHE Bcero Cemectp1 | Cemectp 2
B 3.e. U yacax B yacax B yacax
OO011asA TPYA0EMKOCTD JUCIIUITHHBI 8 3.e. — 288 uacoB 144 vaca 144 vaca
Konmakmuass paboma -  AyoumopHbie 103 48 55
3aHsamus
Jlekyuu 34 16 18
JlabopamopHble 3aHsimus 34 16 18
CeMuHapbl, npakmuyeckKue 3daHsimus 34 16 18
KoHcynbmayus 1 - 1
CamocmosmebHas paboma 149 96 53
KypcoBasi pa6oTa (KypcoBoi mpoeKT) - - -
Bup npome)xxyToyHOM aTTecTanuu 3aueT, 3K3aMeH 3auet JK3aMeH
(36 yacoB) (36 yacos)
3aouHas (popma 00yueHHA:
Bup yue6HO# padoThI MO AMCIUIUINHE Bcero Cemectp1 | Cemectp 2
B 3.e. M yacax B yacax B yacax
O01as TPYA0EMKOCTD JUCIUIUTHHBI 8 3.e. — 288 uacos 144 gaca 144 gaca
Konmakmunas paboma -  AyoumopHbie 37 18 19
3aHaAMus
Jlekyuu 34 6 6
JlabopamopHble 3aHsimusi 34 6 6
CeMUHapbl, npakmuyeckue 3aHsmusi 34 6 6
KoHcynbmayus 1 - 1
CamocmosimebHas paboma 238 122 116
KypcoBasi padoTa (KypcoBoii IPOeKT) - - -
Bup npoMe)xxyTO4YHOM aTTecTaniuu 3auert, 3K3aMeH 3auert JK3amMeH
(13 yacoB) (4 yaca) (9 uacoB)

4. Cojiep)xaHue JUCIUIUIMHBI, CTPYKTYPUPOBaHHOe 10 TeMaM (pa3jeniam) C
yKa3aHHeM HX 00beMOB (B aKaJJleMUYeCKHX Yacax) U BH/IOB YUeOHbBIX 3aHATHI

4.2. YueOHO-memamuuecKuil njaaH

OuHas ¢popma obyueHus



HaumeHoBaHue TeM (pa3fie/ioB)
AMCLIUTLTHHBI

TPpyA0eMKOCTb B yacax

KonTakTtHas pabora —

AyputopHas

aboTa

JIEKITUU

JlabopaTopH
ble 3aHATHSA

CeMHUHapbl 1
MpaKTUYeCKH
€ 3aHATUs

CaMOoCTOsATE b
Has paborta

Kop
HHAMKATOpa
JIOCTHOKeHHH

KOMIIeTeHI[HH

1 cemecTp

Pazpen 1. Knaccuueckass MexaHuKa

6

36

YK-1.1,

YK-1.2,

YK-1.3,
OIK-1.1,
OITK-1.2,
OITK-1.3

Paspen 2. DnekTpuuecTBo U
MarHeTusm

10

10

10

60

YK-1.1,

YK-1.2,

YK-1.3,
OIK-1.1,
OITK-1.2,
OITK-1.3

Koncynsraiuu

Koutposs (3auer)

YK-1.1,

YK-1.2,

YK-1.3,
OIK-1.1,
OITK-1.2,
OITK-1.3

NTOI'O 3a 1 cemectp

48

96

2 cemecTp

Paspen 3. KonebaHust ¥ BOJTHBI

2

YK-1.1,
YK-1.2,
YK-1.3,

OITK-1.1,

OIK-1.2,

OITK-1.3

Pazpgen 4. Ontuka

15

YK-1.1,
YK-1.2,
YK-1.3,

OITK-1.1,

OITK-1.2,

OITK-1.3

Paspen 5. KBaHToBas onrvka

10

YK-1.1,
YK-1.2,
YK-1.3,

OITK-1.1,

OIK-1.2,

OITK-1.3

Pasgen 6. MonekynsipHas ¢r3vka
Y TepMOJMHaMUKa

15

YK-1.1,
YK-1.2,
YK-1.3,

OITK-1.1,

OIK-1.2,




HaumeHoBaHue TeM (pa3fie/ioB)
JAUCIUTUTHHBI

TPpyA0eMKOCTb B yacax

KonTakTtHas pabora —

AyputopHas

aboTa

JIEKITUU

JlabopaTopH
ble 3aHATHSA

CeMHUHapbl 1
MpaKTUYeCKH
€ 3aHATUsI

CaMOoCTOsATE b
Has paborta

Kop
HHAMKATOpa
JIOCTHOKeHHH

KOMIIeTeHI[HH

OIIK-1.3

Paspen 7. ®usrka aTOMOB U
MOJIEeKYJI

YK-1.1,
YK-1.2,
YK-1.3,

OITK-1.1,

OIK-1.2,

OITK-1.3

Paszpen 8. ®usrka aTOMHOrO s7pa
Y 3JIeMeHTapHbIX YaCTHL]

YK-1.1,
YK-1.2,
YK-1.3,

OIK-1.1,

OITK-1.2,

OITK-1.3

KoHcybTaiuum

KonTpons (3x3ameH)

36

YK-1.1,
YK-1.2,
YK-1.3,

OITK-1.1,

OIK-1.2,

OITK-1.3

NTOI'O 3a 2 cemecTp

55

53

OBV UTOT

103

185

3aouHas ¢popma odyueHus

HaumeHoBaHue TeM (pa3fiesioB)
JUCLIUTLTHHBI

TpyaoeMKOCTb B yacax

pabora

KonTakTHast paboTta — AyautopHast

JIeKIAN

nabopaTopH
ble 3aHATHUA

CeMUHaphbl U
NPaKTUYeCKH
e 3aHATHUS

CaMOCTOSATE b
Has pabota

Kop
UHAUKaTopa
JIOCTHOKeHHH

KOMIIeTeHIMH

1 cemectp

Pasnen 1. Knaccuueckass MexaHuKa

2

42

YK-1.1,

YK-1.2,

YK-1.3,
OIIK-1.1,
OIIK-1.2,
OIlK-1.3

Paspen 2. DnekTpuuecTso U
MarHeTusm

80

YK-1.1,

YK-1.2,

YK-1.3,
OIK-1.1,
OITK-1.2,
OITK-1.3

Koncynbraryu

Koutpos (3auer)

YK-1.1,

10




HaumeHoBaHue TeM (pa3fie/ioB)
AMCLIUTLTHHBI

TPpyA0eMKOCTb B yacax

KonrtakTtHast pabota — AyuTopHas

pabora

JIEKITUU

JlabopaTopH
ble 3aHATHSA

CeMHUHapbl 1
MpaKTUYeCKH
€ 3aHATUsI

CaMOoCTOsATE b
Has paborta

Kop
HHAMKATOpa
JIOCTHOKeHHH

KOMIIeTeHI|UH

YK-1.2,
YK-1.3,
OITK-1.1,
OIK-1.2,
OITK-1.3

NTOI'O 3a 1 cemectp

18

122

2 cemecTp

Pazgen 3. KoyebaHust ¥ BOTHBI

2

12

YK-1.1,

YK-1.2,

YK-1.3,
OIK-1.1,
OITK-1.2,
OITK-1.3

Pazpgen 4. OnTuka

32

YK-1.1,

YK-1.2,

YK-1.3,
OIK-1.1,
OITK-1.2,
OITK-1.3

Pa3gesn 5. KBaHTOBasi onTHKa

12

YK-1.1,

YK-1.2,

YK-1.3,
OITK-1.1,
OIK-1.2,
OITK-1.3

Pazpen 6. MonekynsipHasi pusrka
Y TepMOJIMHaMUKa

32-12

YK-1.1,

YK-1.2,

YK-1.3,
OITK-1.1,
OITK-1.2,
OITK-1.3

Pazpgen 7. ®u3srka aTOMOB U
MOJIEKYJT

12

YK-1.1,
YK-1.2,
YK-1.3,

OITK-1.1,

OIK-1.2,

OITK-1.3

Pazgen 8. ®usrka aTOMHOrO s/ipa
Y 371eMeHTapHbIX YaCTHUL]

YK-1.1,
YK-1.2,
YK-1.3,

OITK-1.1,

OITK-1.2,

OITK-1.3

KoHcynbraiyu

KonTpossb (3K3aMeH)

YK-1.1,
YK-1.2,

11




TPpyA0eMKOCTb B yacax
KonrtakTtHast pabota — AyuTopHas Kop
HaumeHnoBaHue TeM (pa3jesioB) paboTta camoctosrer | FRAMKaTOpa
AUCIUII/TMHBI CeMUHapbl U AOCTYDKEeHHH
JlabopaTopH Hasi pabota
TEKUHU | g | IPAKTHYECKH KOMIIeTeHI| MU
€ 3aHSATUs
YK-1.3,
OIIK-1.1,
OIIK-1.2,
OIIK-1.3
NTOI'O 3a 2 cemecTp 19 116
OBIIUI1 UTOT 37 251

4.2. CodepicaHue oucyunauHbl

Pa3pen 1. Knaccuueckasi MexaHMKa

D/leMeHTbl KMHeMaTUKWA. Buibl MexaHuueckoro ABvKeHus1 Ten. [loHsiTUsS Tesa
OTCUeTa, CHCTEMBbI OTCUeTa, UMC/a CTereHeld cBoOozbl. IIpsiMOMMHENHOe [BYPKEHUe
MaTepyuaJbHOM TOUKHU. [IBW>KeHuWe MaTepuaqbHOM TOUKM [0 OKPY>KHOCTU. I[lyTb.
CKOpOCTb. Y CKOpeHHe U ero COCTaBJISIoLINe.

NuHamuka MaTepuanbHOM TOuku. Macca. Cuna. 3akoHbl HbrOTOHa. 3akoH
M3MeHeHHs] KOJTMUeCTBa JBIKeHHs. 3aKOH COXpaHeHHs KOJIMUecTBa ABWwKeHus. Pabora,
SHEeprusi, MOLIHOCTb. 3aKOH COXPaHEHHWS SHEPIUM.

JlnHaMKKa BpalljaTeJIbHOTO ABM>KeHUs. MomeHT cusibl. PaboTa Bo BpaiiaresilbHOM
NBIDKeHUM. MOMEHT HHepLUM MaTepuaibHOM TOUYKH, Teja, TOHKOIO OJHOPO/IHOTO
CTep>KHs, TI0/I0r0 OAHOPOJHOIO LIMJIMHAPA, KOJIbLia, MPSIMOYT0/IbHOTO TIapasiie/iernune/a.
[Iprmepsl oripesie/ieHUsI MOMEHTa WHEpPLMM Teja JAUHAaMUYECKUM MeTOoJoM. MOMeHT
vMnysabca. KuHeTHMuecKass 5Heprus Bpailaroilerocs Tesna. OCHOBHOE ypaBHEHUE
[JVHAMUWKHU BpALLlaTe/IbHOTO IBVKEHUS.

Pa3pen 2. D1eKTpU4eCcTBO U MarHeTH3M

OJIeKTPOCTaTUKa. 3aKOH COXPaHEeHWs 3JIeKTPUYeCKOoro 3apsizia. 3akoH KyJioHa.
OnekrpocTtatrueckoe rose (ICII), ero HanpskeHHOCTB. [IprHLMN cyneprio3uruu SCII.
OnekTpuueckui aunosb. [1oTok HanipsbkeHHOCTU. Teopema ["aycca. TTorenruan SCII.

[TocTosiHHBIV 3neKTpuueckui TOK. Cuia U MIOTHOCTh TOKa. CTOPOHHUE CUIIBL.
OOC wu HampsbkeHue. 3akoH Owma /i1 OJZHOPOJHOTO YyuyacTKa Lienu. YJenbHoe
37IeKTPUYeCKOoe CornpoTuB/ieHue. CONpOTHUB/IEHKE TPOBOJHUKOB.

PaboTa 1 MoIIfHOCTb TOKa. 3aKoH [[)koysi-JIeHiia. 3akoH OMa /1711 HeOJHOPOZIHOTO
yuacTka 1ernu (06061eHHbIM 3akoH OMa). 3akoH Oma [ij1s1 3aMKHYTOM 1ienu. [IpaBusia
Kupxroda /151 pa3BeTB/IeHHBIX Lierei.

MarnurtHoe 1ojie ¥ ero XapakTepUCTUKWA. MarHuTHas WHIAYKUUS. 3aKOH buo-
CaBapa-J/lariaca ¥ ero Ip¥MMeHeHWe K pacyeTy IIpSMOrO TOKa. 3akKOoH Awrepa.
B3aumopgelicTBe Tapasiie/lbHbIX TOKOB. MarHuTHasi MOCTOSIHHas. MarHuTHoe Tiojie
JBIDKYLLErocsi 3apsifia. [leiCTBMe MarHWUTHOTO TIO/Sl Ha [ABWXKYIIUMCA 3apsp (cusa
JlopeH1ia, MpaBusIo J1eBOM pykn). dPdekT Xosaa. [IoToK BeKTopa MarHUTHOM UHAYKLIUM.
Teopema I"aycca /151 MOTOKAa BEKTOPAa MarHUTHOM MH/YKLIUH.
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OnekTpoMarHuTHas UHAYKLYA (ombiTel Papazesi). 3akoH dapazes. Buxpesie
TOKU (TOKM DPyKo). MHAYKTUBHOCTE KOHTypa. CamMOUHAYKLMA. B3anmHass WHAYKLIUS.
TpaHcdopMaTopbl. SHEePrusi MarHUTHOTO T10Jist. MarHUTHbIe CBOMCTBA BellleCTBa.

OcHoBbI Teopun MakcBesuia Jis 371eKTpPOMarHUTHOT'O T10JIS.

Pa3pen 3. Koie0auus ¥ BOJIHbBI

Konebanusi. CBobosiHbIe, TapMoHWYecKue KosiebaHus. CMellleHHe, CKOPOCTb,
ycKopeHue, mepuoj, (asza kKonebaHuii, uactoTa. 3aTyxatoiue Kojebanus. I[lepuof
3aTyxaromnmx  KonebaHuil.  BbIHYKJeHHble  KonebaHus. Pe3onaHc. IloHsaTue
aBTOKO/eOanuii.  ['apMoHMueckuit  ocuuiatop.  [Ipy>kKuHHBIA,  (HU3UUECKHH,
MaTeMaTUueCKWi MassTHUKU. KriHeTHuecKasi ¥ MoTeHIMa/IbHasi SHePryuu KoJjiebaTebHOro
nBrkeHust. OOIIMe cBe/leHUsI 0 MeXaHMUeCKUX BOTHaX. Bo/IHOBoe ypaBHeHUe. DHeprus
Y CKOPOCTb PacripoCTPaHeHUs BOJIH.

Pa3pen 4. OnTuka

OCHOBHBIE 3aKOHbI FT€OMeTPHUYECKOW ONTUKU. [IpsiMo/IMHeTHOe pacripoCTpaHeHue
ceeta. IlonHoe otpakenume. Cdepuueckue 3epkana. ToHKHe WH3BL AbOeppaiuu
onTu4ecknx cucteM. OCHOBHBIE ()OTOMETPUUYECKUE BeJTMUMHBI U UX €IUHULIBI.

BosHoBasi ontvka. KorepeHTHOCTb U MOHOXPOMAaTHMUYHOCTH CBETOBBIX BOJIH.
WuTepdepentus ceta. MeTtozbl Hab/ojeHUs HHTepdepeHIH cBeTa. VIHTepdepeHIs
CBeTa B TOHKUX TjieHKaX. [IpruMeHeHre vHTepdepeHIuN CBeTa.

[MpuHuun TrovireHca-®penensi. Metos 30H @peHens. Judpakuus PpeHenss Ha
KpYIJIOM OTBepCTUU U gucke. [Iudpakims @payHrodepa Ha ofHOM 1iend. JAudpakius
®payHrodepa Ha AudpakiMOHHOM peleTKe. [IpocTpaHCTBeHHas pellleTka. PaccesHue
cBeTa. [dudpakiusi Ha MPOCTPAaHCTBEHHOW pellieTKe. Pa3pernaroijasi CrocOOHOCTh
ortryeckux npubopos. [loHsATHe 0 ronorpadum.

Hucniepcus ceeta. [loromenue cBeta. EcTecTBeHHBIM U MOJISIPU30BaHHbIN CBET.
[Tonsipy3anus cBeTa MpU OTPaKeHUM U MpPesIOMJIeHUH Ha TPaHulle JBYX AU3/IeKTPUKOB.
HOBoriHoe  nydenpesniomsieHde.  [lossipy3aljMOHHBIE  TIPU3MBI U TOJIIPOMBI.
N ckyccTBeHHas OnThuecKasl aHU30TpOIus. BpalljeHue TI0CKOCTH TI0/IsIprU3aLiyii.

Pa3gen 5. KBaHTOBas onTUKa

TernnoBoe u3nyueHve U ero xapakTepucTuky. 3akoH Kupxroga. 3akoHsl CtedaHa-
bonbumana u cmeienvss BuHa. @opwmysnel Panes-/DxuHca u Ilnanka. Ontuueckas
nipoMeTpusi. TerioBble UCTOYHUKH CBETa.

Buapbl dotosddekra. 3akoHbl BHelllHero (oTosddekra. YpaBHeHHe DUHINITEMHA
st BHelliHero ¢oTto3ddekTa. [Tpumenenune dotosaddekra. Macca ¥ UMIybC (HOTOHA.
HaBnenue ceeta. IddekT KoMrToHa U ero s/ieMeHTapHasi TeOpHSI.

EQVHCTBO  KOPIYCKY/SIDHBIX W BOJHOBBIX CBOWCTB  3JIEKTPOMAarHUTHOTO
n3nyuenus. KopryckyisspHO-BOJTHOBOM Ayain3M CBOKCTB Bell[eCTBa.

Pa3pgen 6. Moneky/isipHasi pu3uKa ¥ TepMOAMHAMHUKA

MonekyniapHO-KWHeTHYeCKast TeOpys UZeabHbIX ra30B. 3aKOHbBI, OMUCHIBAKOL[MEe
MOBeJleHre Wlea/ibHbIX Tra30B: 3akoH bouns-Mapuotra, ['eii-JIroccaka, [danbToHa.
YpaBHenusi KnanelipoHa, MenHpgeneeBa-Knaneripona. IloctosinHasi BosbijMaHa.
OCHOBHOe ypaBHEeHHE MOJIEKY/ISIPHO-KUHETHUYECKOU TeOpHH H/lea/IbHbIX ra30B.

SBnenus nepeHoca: Aud@y3usi, TEMIONPOBOJHOCTL, BHyTpeHHee TpeHue. OCHOBBI
TepMOJWHAaMUKU. Ywucio crerneHeld cBoOOAbI MOJEKy/bl. 3aKOH paBHOMEPHOTO
pacripefiejieHUsi SHePrMM TI0 CTerleHsAM cBoOoAgbl MosieKysn. [lepBoe Haudaso
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TepMOAWHAMUKH. PaboTa rasa npu n3mMeHeHuu ero oobema. TerioeMKOCTb, ypaBHeHHe
Maiiepa.

OCHOBBI TepMOAWHAMUKHU. [IprMeHeHWe MepBOro Hauvaja TepMOJWHAMHUKU K
n3omnporieccam. V3oxopHbiii miporjecc. M3o06apHsbiit mporiecc. Mi3oTepMuueckuii Tiporjecc.
Apunabaruueckuit ripoijecc (ypaBHeHue Ilyaccona). [TonmurporiHenii miporjecc. Kpyrosoi
nporjecc  (mmkm). OOpatuMble ¥ HeoOpaTHMble TMporiecchl. BTopoe Hauamo
TepMOAUHAMUKU.

OHTpOMNUSsl, ee CTAaTUCTHUYECKOe TOJIKOBaHHWEe M CBSI3b C TepMOAWHaMHUeCKOU
BEepPOSAATHOCTBIO. TpeThe Hauano TepMOJWHAMUKU. TerioBble IBUraTev U XOI0AU/IbHbIE
MatuvHbl. [ukin KapHo u ero KII a/1a uaeanbHOro rasa.

Pa3pen 7. ®u3uKa aToOMOB U MOJIEKY/I

Mogenu atoma TomcoHa u Pesepdopga. JIuHeluaThlii ClieKTp aToMa BOZOPO/a.
[Toctynatsel bopa. OrnbiTel @paHka u ['epra. CriekTp aroMa Bogopoza 1o bopy.

Pa3pen 8. ®u3uKa aTOMHOI0 siipa U 3/IeMeHTapHbIX YaCTHLY

Pa3mep, cocTaB u 3apsi[; aTOMHOr0 siipa. MaccoBoe U 3apsifioBoe urcia. JledekT
MaccChl ¥ 3Heprusi cBs3u sapa. CnuH sijpa U ero MarHATHBIM MOMEHT. f1jepHble CUJIbI.
Mogenu szpa.

PagnoakTuBHOe wu3/lyueHHWe W €ro BHU/bl. 3aKOH paJWOaKTHBHOI'O pacriaja.
[TpaBuna cmelieHus. 3aKOHOMEPHOCTHU anb(ha-pacrnazia. Buabl 6eta-pacmajia, HBUTPHHO,
NMo3UTpoH. ['aMMa-u3nyueHWe W ero CBOMCTBA. Pe30HaHCHOe TIOrJIoleHhe TamMMa-
nsnyuennss (3pdekr Meccbayspa). MeTtoabl  HaO/MOAEHWS W PerMCTpALUH
PaZMO0AKTHUBHBIX U3/TyUYE€HUU U YaCTHLI.

AnepHble peakuMd U MX OCHOBHbIE THUIbL. [103UTPOH, HEMTPOH. DJIEKTPOHHBIN
3axBaT. fepHble peakUuM IO, A€MCTBUEM HEWTPOHOB. llenHasi peakuusi fgejieHUS U
TIOHSITHE O SIJePHOM SHepreTuke. Peakiivs CMHTe3a aTOMHBIX si7jep.

5. YueOHO-MeTo/fHUeCcKOe ofecrieyeHrne CaMOCTOSATe/TbHOU PadoThI CTYAGHTOB

CamocrosiTesibHast paboTa MPOBOJUTCS C LieJIb0: CUCTeMaTU3al[uK U 3aKperieHust
MOJIyYeHHbIX TEOPeTUUECKWX 3HAaHUW U TIPpaKTUYeCKUX YyMeHHM 0O0ydJaroIuxcs;
yry6/ieHrs ¥ paciliipeHus: TeOPeTUUeCKHUX 3HaHUM CTY/1eHTOB; (h)OPMHPOBaHUS YMeHU
WCTO0/Ib30BaTh CMPABOYHYIO [JOKyMeHTaldio, y4eOHYH0 U HayuyHYHO JIATeparTypy;
pa3BUTHS T03HABATeNbHBIX CIOCOOHOCTEeM W aKTUBHOCTU OOYYaroIIUXCS: TBOPUECKOM
VHULMATHBBI, CaMOCTOSITe/TbHOCTH, OTBETCTBEHHOCTH, OpraHM30BaHHOCTY;
dbopMUpOBaHre CaMOCTOSITE/IbHOCTU MBIIIIEHHUS, CIOCOOHOCTe K CaMOpa3BUTHIO,
COBEpILIEHCTBOBAHUID U CaMOOpraHusalyy; (OpMHpPOBaHUS TPOQeCcCuOHaNTbHbIX
KOMIIETeHL[MW; Pa3BUTHIO UCC/e[0BaTeTbCKUX YMEHUM CTYIeHTOB.

@®opMbl M BUJIBI CaMOCTOSITE/IbHOM pabOThI CTYJEHTOB: UTeHWe OCHOBHOW U
JIOTIOJTHUTE/IbHOW ~ JIATepaTypbl — CaMOCTOSITe/IbHOe W3y4YeHWe MaTephana [0
pPEeKOMEeH/IyeMbIM JTUTepaTypHbIM MCTOYHMKaM; paboTa ¢ OMOIMOTEUHBIM KaTajorom,
CaMOCTOSITeJTbHBIM TOZI00pP HeoOXOAMMOM JUTepaTyphl; paboTa CO CIPAaBOYHHKAMU;
MOMCK HeoOxo[uMoi nH(opMaliy B ceTu VIHTepHeT; KOHCITIEKTUPOBaHWe MCTOUHHKOB;
pedepupoBaHe WCTOYHWKOB; BBIOJHEHHE JIOMAIlIHUX KOHTPOJILHBIX  pabor;
oopmsieHre OTYeTOB 10 JlabopaTOpHBIM paboTaM; TOArOTOBKA K pa3/inyHbiM hopMam
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TeKYII[ell M TIPOMEXKYTOUHOH aTTrecTaliiM (K TeCTHPOBAHMIO, KOHTPOJIbHOM paboTe,
3aueTy, 9K3aMeHy); CaMOCTOSITeJIbHOe  BBIMIOJTHEHWE TpaKTHYeCKuX  3aflaHui
PerpoyKTUBHOTO THIA (OTBETHI Ha BOTIPOCHI, 3a/jaui, TECThI; BBITIOJTHEHHE TBOPUYECKUX
3a/laHul).

TexHOJIOTUST OpraHU3alid CaMOCTOSTeTbHOM paboThl 00yUaroIIUXCsl BK/IHOUAeT
WCTIO/Tb30BaHHe ~ MH(POPMAIMOHHBIX W MaTepualbHO-TEXHUUECKHUX  PecypcoB
oOpa3oBaTenbHOTO yupeXxAeHus:: OMO/MOTeKy C UWTalbHBIM 3a7l0M, KOMIIbIOTE€PHbBIE
K/IaCChl C BO3MOXXHOCTBIO paboThl B VIHTEpHeT; ayAuTOpuH (Kacchl ¥ 1abopaTopyu) Jist
KOHCYJ/TbTAalJUOHHOM [J1esiTe/TbHOCTH.

[Tepep, BbINo/IHEHHEM 00YyUarOIIIUMUCS BHeayIUTOPHOM CaMOCTOSITe/IbHOM paboThl
TiperiofiaBatesib TPOBOAWUT KOHCY/IbTUPOBaHWE T10 BBIMOHEHUIO 3a/laHusl, KOTOPbBIU
BK/IFOUaeT 1ie/ib 3aflaHusl, er0 COJepKaHHusi, CPOKH BBITIOJIHEHHUS], OPUEHTUPOBOYHBIN
00BeM paboThl, OCHOBHbIE TpeOOBaHUs K pe3yibTraTaM pabOThl, KpUTEPUH OLleHKU. Bo
BpeMsI BBITIOJIHEHHUSI 00yUaroIUMHCS BHeayAUTOPHON CaMOCTOsATeTbHOM paboThl U TIpU
HeoOXOMMOCTH TIperofiaBaTe/ib MOKET TIPOBOAUTh WHAWBHAYaTbHbIE W TPYITIIOBbIE
KOHCY/TbTaL|HH.

CamocTrosiTelbHass paboTa MOXET OCYIIeCTB/SATbCS WHAWBUAYATbHO — WIH
rpynrnaMu OOyJaroImUXcsl B 3aBUCUMOCTUA OT 1lefM, 00beMa, KOHKPEeTHOM TeMaTHKU
CaMOCTOSITe/TbHOW PaboThI, YPOBHSI CJIOKHOCTH, YPOBHSI YMEHUIH 00yUaroIuXcsl.

KoHTpo/b caMoCTOsITe/TbHOM PabOTHI CTY/IEHTOB TPe/lyCMaTpPUBAeT: COOTHECEHHE
cofiep)KaHusi KOHTPOJ/SI € LensMu o0OyueHHsi; 0ObeKTMBHOCTb KOHTPOJIS; Ba/lUHOCTh
KOHTpOJIE (COOTBETCTBUE TIPebsIB/ASIEMbIX 3aflaHU TOMY, UTO TIpe/IioJiaraeTcs
TIpOBepUTH); AuddepeHINaLI0 KOHTPOIbHO-U3MePUTe/IbHBIX MaTepHarioB.

®opMbl KOHTPOJISI CAMOCTOSITe/TbHOU PabOThI: IPOCMOTP U TIPOBEPKA BBITTOTHEHHS
CaMOCTOSITeJILHOM ~ pabOThI  TIperiofjaBaTesieM;  OpraHW3al[dsi  CaMOIIPOBEPKH,
B3aMMOIIPOBEPKH BBITTOJTHEHHOTO 3a/laHMsI B TpYyIie; OOCyKIeHWe pe3y/bTaToB
BBITIOJTHEHHON pabOThl Ha 3aHATHHW; TIPOBeZieHWe THMChbMEHHOTO OITpoca; MpOBe/ieHre
YCTHOTO OTpOCa; OpraHu3alsi U TpoBeJieHHe WHAWBUAYaTbHOTO cobeceoBaHMUS;
opraHu3alys U poBesieHre cobece0BaHUS C TPYIIIOM.

ITepeueHb BOMPOCOB, 0TBOJUMBIX Ha CAMOCTOSITe/IbHOE 0CBOeHHe AUCIUTL/IUHBI,
(opmMbI BHEAyAMTOPHOI CaMOCTOSTE/TbHOM PadOThI

HaumMmeHnoBaHue TeM

IlepeueHb BONIPOCOB, OTBOAMMBIX Ha

@®opMbI BHeay/JUTOPHOM

MaTepHhaJTbHOU TOUKH.
3. [luHaMyKa MaTepuasbHOU TOUkKU. Macca.
Cua. 3akoHb! HeroTOHA

4. 3aKOH HM3MeHeHUs KOUUeCcTBa ABH)KEHHA.

3aKOH COXpaHeHMs KOJIMUeCTBa JABWKEHUS.
[TpusioykeHus1 B IPUPO/ie M TEXHUKE.

(paspgenoB) CaMOCTOAATe/IbHOE 0CBOEeHHe CaMOCTOATe/IbHO!
AV CIUILIMHBI paboThI
Pa3pen 1. Knaccuueckas | 1. DnemeHTbl KUHEMaTUKU. Buzbl Pabora c yueOHOM
MeXxaHHKa MeXaHWUYeCKOro ABwkeHus Teil. [Tonarus JIUTepaTypou;
TeJla OTCYeTa, CUCTeMb] OTCYeTa, Ync/ia KOHCIIeKTHPOBaHUe
cTerieHeii CBOOO/BI. TeOpPeTUYeCKOro
2. IlpsaMonuHeliHOe IBUKeHue MaTepuaa;

pelieHre TUIIOBBIX 3a4ad4.
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HaumeHoBaHue TeM

ITepeueHb BOIIPOCOB, 0TBOJUMBIX Ha

@®opmbI BHeay JUTOPHOM

(pa3genoB) CaMOCTOATe/TbHOE 0CBOEeHHe CaMOCTOATEeTbHOU
AVCIUTUTAHBI PadoTHI
5. Pabota, 3Heprus, MOI[HOCTb. 3aKOH
COXpaHeHuUsl JHePTHH.
Paznen 2. 1. DnekTpocTaTrka. 3aKOH COXpPaHEeHUs PaboTa ¢ yuebOHoOM
DJIeKTpUUEeCTBO U 3/1IeKTpUYeCKoro 3aps/a. 3akoH KysoHa. JIUTEpaTypoi;
MarHeTUusm 2. DnekTpocTtaTruueckoe moJie (3CII), ero KOHCIIEKTUPOBaHME
HanpsDKeHHOCTh. [IpUHIIUTI CYTIePIIO3ULIMKA | TEOPETUUECKOTO
OCII. MaTepuana;

3. IToCcTOsIHHBIV 3/1IeKTPUYECKUU TOK. 3aKOH
OMa f1i151 0fHOPOZIHOTO Y4acTKa LielH.

4. PaboTa 1 MOIITHOCTb TOKA. 3aKOH
xoyins-JleHna.

5. MarsuTHoe 110/1e 4 ero XxapakTepuCTUKHU.
MarnuTtHas UHAYKLUS.

6. Cua Amnepa. Cua JlopeHija.

7. DneKTpoOMarHuTHasi MUHAYKLYs (OTbIThI
Dapages). 3akoH Papajes.

pelieHre TUIMOBLIX 3d/d4.

Paznen 3. Konebanus u
BOJIHBI

1. Mexannueckue Konebanusi. CBoOO/HbIe,
rapMOHUYECKHE KoJiebaHusl.

2. CMmelljeHHe, CKOPOCTb, YCKOpeHue,
nepro, gaza KonebaHM, UaCcToTa.

3. Ynpyrue BoJiHbl. BO/THOBBIE TIPOL|eCCHI.
[Tpo/ionbHBIE U TIONEPeUHbIe BOJIHBI.

PaboTa ¢ yuebOHoOM
JIUTepaTypou;
KOHCIIeKTHPOBaHue
TeopeTU4YeCKOro
MaTepHaa;

pellieHNe TUMOBBIX 3a/1ay.

Paszpgen 4. OnTuka

1. OCHOBHBIE 3aKOHBI FTeOMeTPUYeCKOU
OINTHKH.

2. BonHoBas ontvka. KorepeHTHOCTb U
MOHOXPOMAaTUYHOCTb CBETOBBIX BOJIH.

3. VlnurepdepeHLys cBera.

4. Indpakuus ceeta

5. EcTecTBeHHbIM M NOJISIPU30BaHHbIN CBET.

PaboTa ¢ yueOHOM
JIUTepaTypou;
KOHCIIeKTHPOBaHue
TeopeTUYeCKOro
MaTepuara;

pelilieHe TUMOBBIX 3a/ay.

Pa3pnen 5. KBantoBast
OMNTHKA

1. ®oTtoHbl. Macca v uMIyabC GoTOoHa.
[asneHuve ceeta.

2. fIBnenue gporosddekra. YpaBHeHUN
OuHILTelHa A5 poTo3ddekTa.

Pabora ¢ yuebHoit
JIUTEpaTypou;
KOHCITeKTUPOBaHUe
TeOpPeTUYeCKOTo
Marepuara;

pellieHre TUMOBBIX 3a/1ay.

Paznen 6.
MonekynsipHas pusmka
Y TepMOJMHaMUKa

1. Moneky/isipHO-KUHeTUYeCKast Teopusl
Y/iea/bHbIX ra30B.

2. 3aKOHBI, ONUCHIBAIOLLMe [I0BeJeH1e
W/iea/IbHbIX Ta30B: 3aK0H bolns- Mapuorra,
[eit-JTroccaka, JlanbToHa.

3. YpaBHenust Knaneiipona, MenzeneeBa-
KnarnetipoHa.

4. OCHOBHOe ypaBHeHVe MOJIeKY/IIPHO-
KWHeTUUeCKOW TeOpUH H/lea/lbHbIX ra3oB.
5. OcHoBBI TepMoguHaMuKu. [lepBoe
HayaJlo TepMO/JMHAMUKHU.

Pabora c yuebHoit
JIUTepaTypou;
KOHCTIeKTHPOBaHHe
TEOPeTHUYeCKOTO
MaTepua’a;

pellieHre THIOBBIX 3a7iay.

Pasnen 7. ®usnka
aTOMOB U MOJIEKY/T

1. Mopenu atoma TomcoHa u Pe3zepdopga.
2. JIuHelyaThbili CIIeKTp aTOMa BOZOPO/ia.
3.Ilocrynartsl Bopa.

PaboTa ¢ yuebOHoOM
JIUTEpaTypou;
KOHCITIEKTUPOBaHHUe
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HaumeHoBaHue TeM

ITepeueHb BOIIPOCOB, 0TBOJUMBIX Ha

@®opmbI BHeay JUTOPHOM

(pa3pgenoB) CaMoCTOsITe/IbHOe 0CBOEHHE CaMoOCTOSITe/TbHOM
JUCIHUIIMHBI padoThI
TeopeTUueCcKoro
Marepuarna;

penieHre TUIMOBBIX 3a4d4.

Paznen 8. ®usmka
aTOMHOTO sifipa U
371eMeHTapHbIX YaCTHL]

1. Pa3mep, cocTaB U 3apsij, aTOMHOI'O si/ipa.
MaccoBoe u 3apsiioBoe uncia. [edekt
MacChl ¥ SHeprus CBs3Y ajpa.

2. AnepHble cyubl. Mogenu siapa.
PagnoakTrBHOe U3/lydyeHue U ero BU/bI.
3aKOH pa/jJM0aKTUBHOIO pacraza.

3. 3aKOHOMepHOCTH anbda-pacrnaza. Bu sl
Oeta-pacrazia. ['aMma-u3nyueHue U ero
CBOMCTBA.

3. flmepHbIe peakLM U UX OCHOBHBIE TUTIHI.
4. IlenHas peakLys [je/leHUsI U TIOHATHE O
sIepHOM SHepreTrKe. Peakliyis cuHTe3a
aTOMHBIX si7iep.

PaboTa ¢ yueOHoO¥
JIUTEPaTypou;
KOHCITeKTHUPOBaHKe
TEOPeTHUYECKOTO
Marepuana;

pellleHre TUMOBBIX 3a7iay.

IIIkana oneHUBaHUSA

IIIkana oneHUBaHUA

Kpurepuu oueHuBaHus

«OTIMUHO» OOyuatonuiicss TyOOKO W COZIeP)KaTe/IbHO PAacKpbIBaeT TeMy
CaMOCTOSITe/ILHOM paboThl, He MAOMyCTUB OMIMOOK. OTBET HOCHUT
pasBepHYTbIM UM HCUepnblBawOluN xapakrep. IlomHoCTBIO M
TIPaBU/ILHO pelllaeT THUIIOBbIe 33/lauy.

«X0opoLo» OOyuaronuiicss B 1[eJIOM PACKpPbIBAaeT Te€MY CaMOCTOSITe/IbHOU

paboTbl, OfHAKO OTBeT XOTsl Obl Ha OAWH W3 HUX HE HOCUT
Pa3BepHYTOr0 U MCUEPIbIBAIOILero XapakTepa. B pellieHUMM TUMOBBIX
3a/lay JONyCKaeT HeCyll|eCTBEHHbIe OLINOKHU.

«Y [JOB/IETBOPUTEJILHO»

OOyuJaroLHiACS B 1IeJIOM PaCKPbIBaeT TEMY CAMOCTOSITE/TbHOM PaboThI
W JIOMyCKaeT psifi HeTOYHOCTel, (parMeHTapHO PpacKpbiBaeT
cojlep’kaHue TeopeTMUeCKUX BOIMPOCOB WM WX pPacKpbIBaeT
cofiep>KaTeNlbHO, HO /[IOTMyCKas 3HauWTeslbHble HETOYHOCTU. B
pellleHnH TUITOBBIX 3a/1a4 JIOMYCKAeT OIMIMOKH.

«HeyoB/eTBOPUTENBHO»

OOyuarormuiics He BaJeeT BbIOpaHHOW TEMOH CaMOCTOSITETLHOMN
paboTel. He MOXKET pelvTh TUTIOBYIO 3a7iauy.

6. OneHouHble Marepua/bl ((POHA OLIEHOYHBIX CPeACTB) AJiA TPOBeJeHHs
TeKYyIllero KOHTPOJIsl YCleBaeMOCTH, NMPOMEXKYTOUHON aTTecTalid MO0 HUTOram

0CBOEHMSA AUCIUILITHHbI

6.1. ITacnopm ¢oHOa oyeHOUYHbIX cCpedcme

KoHTpo/mpyemsl Kop n HaumeHoBaHMe
NupaukaTop fJoCTHKeHus
Ne | e pa3gesnbl (TeMbl) HauMeHOBaHHUe OI[€HOYHOT'0
KOMIIeTeHI{UH
AUCIUIIVMHBI KOMIIeTeHIUH CcpeAcTBa
1. | Pasgen 1. YK-1. YK-1.1. Ananmusupyert 3agauy, | Ompoc, Tecr,
Kiaccrueckas Crniocoben Bbl/lerisist ee Oa30BbIe pellieHue 3a7ady,
MexaHMKa OCYILeCTBJISITh TIOUCK, | COCTaBJISIOLIHe OTuYeT I10
Kputhuyeckuii aHamm3 | YK-1.2. OcyiiecTB/isieT MOMCK, | JabopaToOpHO#
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KoHTpo/mpyemsl Kopa n HaumeHoBaHue
NuapaukaTop J0CTHKeHus
Ne | e pa3genbl (TemMbl) HauMeHOBaHHUe OI|€eHOYHOr0
KOMIIeTeHI[UH
JUCHHUILIHHBI KOMIIeTeHI[HH cpejcTBa
Yl CUHTe3 KPUTHUYECKU OL|eHUBAeT, pabore
rnHbopMalLy, 0600111a€eT, CUCTEMaTU3UPYeT U
MIPUMEHSTh paHXypyeT MH(pOpMaLHIO,
CUCTEeMHBIH TIOJXO0[ TpeOyeMyto JJis peleHust
JJ1s1 peleHust MOCTaB/IEHHOW 3a/lauu
rocTas/ieHHbIX 3a7au | YK-1.3. PaccmaTpuBaer u
ripejijiaraeT palyoHa/bHbIe
BapUaHThI pelleHust
TIOCTaB/IEHHOM 3a/1auH,
WCIO/b3Ys1 CUCTEMHBIMN
M0/X0[], KPUTUUYECKH
OlLleHMBaeT WX JJOCTOMHCTBA U
HeJI0CTaTKU
OIIK-1.1 3HaTb: OCHOBBI Ompoc, Tecr,
MaTeMaTUKH, (PU3UKH, pellieHue 3a7ay,
BBIUUC/TUTE/TLHOU TeXHUKU U OTYeT 110
OTIIK-1. CriocobeH .
MpPOrpaMMHPOBAHUSI. nabopaTopHOI
TIPUMEHSITh
OTIIK-1.2 ¥YMeTh: peliath pabore
ecTeCTBeHHOHayuHble
CTaH/apTHbIe
1 0011[eMH)KeHepHbIe
nipodeccroHabHbIe 33/jauu C
3HaHUs1, METO/bl
rpUMeHeHHeM
MaTeMaTUueCKOro
eCTeCTBeHHOHAYUYHbIX U
aHa/v3a u .
o0IIerH)KeHepPHbIX 3HAHWH,
MO/Ie TMPOBaHMUS,
METO/IOB MaTeMaTHyeCcKoro
TeOpeTUUeCcKoro u
SKCHEDMMEHTATLHoro | AFa/H3a U MO/IeTHPOBAHKS.
P OIIK-1.3 MImeTb HaBbIKU:
WccreoBaHus B
. TEeOpPeTUUeCKOro 1
ripodecCMOHa/IbLHOU
9KCTepUMEeHTaTbHOT0
JesiTeIbHOCTU
HCC/IeIoBaHUSI 00BEKTOB
ripoecCcroOHaTBLHOM
JlesiITeIbHOCTH.

2. | Pa3zpmen 2. YK-1. YK-1.1. Ananusupyert 3agauy, | Onpoc, Tecr,
OnekTpuuectBo 1 | CriocobeH BbIZlesIsisl ee 6a30BbIe pellieHue 3azay,
MarHeTusm OCYIIIeCTBJISATh TIOUCK, | COCTaBJISIOIIHE OTYeT 110

KpuThueckuii aHamm3 | YK-1.2. OcyiiecTBisieT MOUCK, | labopaTopHO#
Y CUHTe3 KPUTHUECKU OI[eHUBaeT, pabore
nHbOopMalLH, 0000111aeT, cucteMaTU3UpyeT U
TIPUMEHSITh palKUpyeT uHGOpMaluio,
CUCTEeMHBIN MIOJXO0[ TpeOyeMyto JJis pellieHust
JJ1sI peliieHust MOCTaB/IEHHOW 3a/lauu
rnocras/eHHbIX 3a4au | YK-1.3. PaccmartpuBaer v
rpejyiaraeT paljoHa/bHbIe
BapUaHThI pelleHust
MOCTaB/A€HHOM 3a/jauH,
WCII0/Ib3Y$1 CUCTEMHBIN
MO/IX0/], KPUTUUECKH
OLleHMBaeT UX JJOCTOMHCTBA U
HeJI0CTaTK!
OIIK-1. Criocoben OIIK-1.1 3HaTh: OCHOBBI Ormpoc, Tecr,
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KoHTpo/mpyemsl Kopa n HaumeHoBaHue
NuapaukaTop J0CTHKeHus
Ne | e pa3genbl (TemMbl) HauMeHOBaHHUe OI|€eHOYHOr0
KOMIIeTeHI[UH
JUCHHUILIHHBI KOMIIeTeHI[HH CpeAcTBa

MaTeMaTUKH, (PU3UKH, pellieHue 3a7ady,
BBIUUC/TUTE/TbHOU TeXHUKU U OTYeT 10
MpPOrpaMMHPOBaHUS. nabopaTopHoO

TIPUMEHSITh
OIIK-1.2 ¥YMeTh: peliath pabore

ecTeCTBeHHOHayuHble
CTaH/apTHbIe

Y 00IIIeMH)KeHepHbIe
npodeccroHabHbIe 3a/jauu C

3HaHUs1, METO/bl
NpUMeHeHHeM

MaTeMaTUueCKOro
eCTeCTBeHHOHaYUYHbIX U

aHa/v3a u .
o0IIerH)KeHepPHBIX 3HaHWH,

MO/Ie TUpPOBaHMUS,
MeTO/I0OB MaTeMaTHyeCcKoro

TeOpeTU4ecKoro 1

SKCTEDMMEHTATLHoro | AFa/H3a U MO/ THPOBAHKS.

P OIIK-1.3 MImeTb HaBbIKHU:
WccreoBaHus B
N TEeOPeTUUeCKOro 1

ripo)ecCMOHA/ILHOU
9KCIepUMeHTaTbHOT0

JesiTeIbHOCTU
HCC/IeIoBaHUSl 00BEKTOB
ripoecCcroHaTBLHOM
JlesITeIbHOCTH.

3. | Paspen 3. YK-1. YK-1.1. Ananmusupyert 3agauy, | Ompoc, Tecr,
Konebanus u CriocobeH BbIJIe/Iss ee 0a30BbIe pelilieHue 3azay,
BOJTHBI OCYIIIeCTBJISATh TIOUCK, | COCTaBJISIFOIIIE OTYeT 110

KpuTHueckuii aHamm3 | YK-1.2. OcyiiecTs/isieT MOUCK, | 1abopaTopHOi
Y CUHTe3 KPUTHUECKU OL[eHUBaeT, pabore
vHbOpMal1H, 0600111aeT, cucteMaTU3UpyeT U
TIPUMEHSITh paHXXupyeT UHGOpMaIuio,
CUCTEeMHBIN MOJXO07 TpebyeMyto JJis pelleHust
JJ1sI peliieHust MOCTaB/IeHHOU 3a/lauu
MOCTaB/IeHHbIX 33734y | YK-1.3. PaccmaTtpuBaet u

rpeJyiaraeT paljoHa/bHble

BapUaHThI pelleHust

MOCTaB/I€HHOM 3a/jauH,

WCII0Mb3Ys1 CUCTeMHBIMN

MO/IX0[], KPUTUUECKH

OLleHMBaeT UX JJOCTOMHCTBA U

HeJI0CTaTK!

OIIK-1.1 3HaTh: OCHOBEI Onpoc, TecT,
OIIK-1. Criocob6eH MaTeMaTUKH, PU3UKH, pellieHMe 3aJad,
TIPUMEHSITh BBIUKUC/TUTE/IbHOU TeXHUKU U OTYeT 10
eCTeCTBeHHOHayuHble | TIPOTpaMMHUPOBaHUSI. nabopaTopHoOit
1 obmenrkeHepHbie | OITK-1.2 YMmetsb: peliathb pabore
3HaHUs1, METO/bI CTaH/lapTHbIE
MaTeMaTUuecKoro ripoeccroHanbHbIe 33/1auk C
aHa/nvs3a v rpUMeHeHeM
MoO/leTMpOBaHuUs, eCTeCTBeHHOHAYUHbIX U
TeopeTHYeCcKoro u 00IIIeMH)KeHEPHBIX 3HAHWH,
9KCMepUMeHTalbHOT0 | METO/J0B MaTeMaTHyecKoro
VICC/IeJOBAHNS B aHaJiM3a U MOo/le/TMPOBaHUS.
rpodeccroHaIbHOU OIIK-1.3 VimeTp HaBbIKHU:
JesiTeIbHOCTU TeOpPeTUUeCKOro 1

SKCIIepruMeHTa/IbHOI'0
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OCYILIeCTBJIATh MOMUCK,
KPUTUUECKUW aHaInu3
Y CUHTe3
vH(popMaLy,
TIPUMEHSITh
CUCTEMHBIN MIOJXO0Z,
JJ151 peLleHunst
MOCTaBJ/IeHHBIX 3a/,au

COCTaBJISAIOLLE
YK-1.2. OcyuecTB/isieT MNOUCK,
KPUTUYECKU OLIeHHBaeT,
0000111aeT, CUCTEMATHU3UPYET U
paHXupyeT UH(POpMaLHIo,
TpeOyemyto AJisl peleHus
MOCTaB/IEHHOM 3a/lau

YK-1.3. PaccmatpuBaet u
npejyiaraeT paljoHa/bHble

KoHTpo/mpyemsl Kopa n HaumeHoBaHue
NuapaukaTop J0CTHKeHus
Ne | e pa3genbl (TemMbl) HauMeHOBaHHUe OI|€eHOYHOr0
KOMIIeTeHI[UH
JUCHHUILIHHBI KOMIIeTeHI[HH cpejcTBa
HCC/IeIoBaHUsl 00BEKTOB
ripoecCcroHaTBLHOM
JlesITeIbHOCTH.
4. | Pazgen 4. Ontuka | YK-1. YK-1.1. Ananmusupyert 3agauy, | Ompoc, Tecr,
CriocobeH BbIJIe/Iss ee 0a30BbIe pelilieHue 3azay,
OCYILIeCTBJISAT TIOMCK, | COCTaBJISIOLE OTYeT 110
KpuTHueckuii aHamm3 | YK-1.2. OcyiiecTs/isieT MOUCK, | 1abopaTopHOi
Y CUHTe3 KPUTHUECKU OL[eHUBaeT, pabore
vHbOpMal1H, 0600111aeT, cucteMaTU3UpyeT U
TIPUMEHSITh paHXXupyeT UHOpMaIuio,
CUCTEeMHBIHN MIOJXO07 TpebyeMyto JJis pellieHust
JJ1sI peliieHust MOCTaB/IeHHOU 3a/lauu
MOCTaBJ/IeHHbIX 33734y | YK-1.3. PaccmaTtpuBaer u
rpeJyiaraeT paljoHa/bHble
BapUaHThI pelleHust
MOCTaB/I€HHOM 3a/jauH,
WCIIO0Mb3Ys1 CUCTeMHBIN
MO/IX0[], KPUTUUECKH
OLleHMBaeT UX JJOCTOMHCTBA U
HeJI0CTaTK!
OIIK-1.1 3HaTh: OCHOBEI Onpoc, TecT,
MaTeMaTUKH, PU3UKH, pellieHHe 3a/iay,
BBIUKUC/TUTE/ILHOU TeXHUKU U OTYeT 10
OIIK-1. CriocobeH .
MPOrpaMMHPOBAHUSI. nabopaTopHoOit
TIPUMEHSITh
OIIK-1.2 YMmeTb: peliatb pabote
eCTeCTBeHHOHayUHble
CTaH/lapTHbIE
1 001IenHKeHepHbIe
rpodeccroHa/bHbIE 3a/lauk C
3HaHUs1, METO/bl
rpUMeHeHreM
MaTeMaTUuecKoro
eCTeCTBeHHOHAYUHbIX U
aHaiv3a u .
00IIIeMH)KeHEePHBIX 3HAHWH,
MoO/Ie TUpOBaHuUs,
METO/I0B MaTeMaTH4yeCcKoro
TeOpeTUYeCKOoro 1
SKCHEDMMeHTAILHOrG | 233 ¥ MO/IeTHPOBAHHS.
P OI1K-1.3 IMeTb HaBBIKU:
VICC/IeJOBAHUS B
. TEeOpPeTUUeCKOro 1
rpoeccroHaNbHOM
3KCIepUMeHTaIbHOT0
JlesITeIbHOCTU
HCC/IeJOBaHUS 00OBEKTOB
rpodeccroHaIbHOM
JIesiITeIbHOCTH.
5. | Pa3gen 5. YK-1. YK-1.1. Ananmusupyert 3agauy, | Omnpoc, Tecr,
KganroBasi ontka | CriocobeH Bbl/lerisist ee Oa30BbIe peliieHUe 3a7iau
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KoHTpo/mpyemsl Kopa n HaumeHoBaHue
NuapaukaTop J0CTHKeHus
Ne | e pa3genbl (TemMbl) HalMeHOBaHue OL|eHOYHOI'0
KOMIIeTeHI[UH
JUCIUTIMHBI KOMIIeTeHIUHU cpeAcTBa

BapHaHTHI peLleHus
TOCTaB/I€HHOM 3a/auH,
WCII0Mb3Ys1 CUCTeMHBIM
MOAXO0A, KPUTUUECKHU
OLleHUBaeT UX JOCTOUHCTBA U
HeJJOCTaTKH
OIIK-1.1 3HaTh: OCHOBEI Ornpoc, TecT,
MaTeMaTUKH, PU3UKH, pellieHue 3a7a4
BBIUUC/TUTE/ILHOU TeXHUKU U

OIIK-1. Criocoben

DHMEHSITE MPOrpaMMHPOBaHMUSI.

P OIlK-1.2 YMeTh: peluatb

eCTeCTBeHHOHayuUHbIe
CTaHZApTHbIE

1 00IIleMH)KeHepHbIe
ripodeccoHa/IbHbIE 3a/1auk C

3HaHUSI, METO/IbI
TpUMeHeHHeM

MaTeMaThuYeCcKoro
eCTeCTBeHHOHAyUHbIX U

aHanu3a u .
00IIIeMH)KeHEePHBIX 3HAHWH,

MOZIe/IMPOBaHMUS,
MeTOZI0B MaTeMaTU4eCKoro

TeopeTUuecKoro u

KCIEDHMeHTALHOro | AHAN3 ¥ MOJeTHPOBAHMUS.

P OI1K-1.3 ImeTb HaBBIKMU:
WcceloBaHus B
. TeOpeTUUeCKoro u

rpoecCcroHaNbHOM
5KCIIepUMEeHTa/IbHOT O

JesTeTlbHOCTH
HCC/IeJOBaHUSI 0OBEKTOB
ripodeccroHa/IbHOM
JlesITeJIbHOCTH.

6. | Pasgen 6. YK-1. YK-1.1. Ananusupyert 3agauy, | Omnpoc, Tecr,
MonekynisipHast Crniocoben Bbiflesisisi ee O6a30BbIe pellieHue 3a7iay,
¢bu3vka u OCYLL[eCTBJIATb [TOMCK, | COCTaBJISIOLLHE OTueT 110
TepMOJVHaMUKa KpuThueckuit anami3 | YK-1.2. OcyiiecTs/sieT MOUCK, | 1abopaTopHoit

Y CHHTe3 KPUTHUUYECKU OLIeHUBAET, pabore
vHbopMaly, 0000111a€eT, CUCTEMaTU3UPYET U
TIPUMEHSTh paHXHpyeT UH(POpMaLUIO,
CHCTeMHBIN MOX0[] TpeOyemyto Ajis pellieHus
JJ/151 peLleHust MOCTaB/IeHHOU 3a/lauu
rocrasieHHbIX 3a7au | YK-1.3. PaccmatpuBaet u

rpejijiaraeT paljioOHa/IbHbIe

BapHaHTHI pelleHus

TIOCTaB/IEHHOM 3a/1auH,

WCIOMb3ys1 CUCTEMHBIMN

MO/AXO0/, KPUTUUECKHU

OLIeHUBAeT UX JOCTOUHCTBA U

HeJJOCTaTKU
OIIK-1. Criocoben OIIK-1.1 3HaTh: OCHOBBI Ompoc, Tecr,
TIPUMEHSTh MaTeMaTHuKU, (bI/I3I/IKI/I, pelaeHue 3a7a4,
eCTeCTBeHHOHayUHbIe BBIUMC/IUTE/IbHOW TEXHUKU U oT4eT 110
u O6I.u€I/IH)KEHepHLI€ nporpaMMHpOBaHUA. na60paTopH01?1
3HAHUA, METO/IbI OIIK-1.2 YmeTs: peliaTb pa60Te
MaTeMaTH4yeCKOIo CTaH/JapTHbIE
aHa/mM3a u rpodeccMoHa/ibHbIE 33/]auk C
MOZe/IMPOBaHUS, [pUMeHEHNEM
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KoHTpo/mpyemsl Kopa n HaumeHoBaHue
NuapaukaTop J0CTHKeHus
Ne | e pa3genbl (TemMbl) HauMeHOBaHHUe OI|€eHOYHOr0
KOMIIeTeHI[UH
JUCIUTIMHBI KOMIIeTeHIUHU CpeAcTBa
eCTeCTBeHHOHAYYHbIX U
o01erHXeHepHBIX 3HAHWH,
MeTO/I0B MaTeMaTH4yeCcKoro
TeOpeTUYeCcKoro 1
KCIEDHMeHTALHOro | A3 ¥ MOZeTHPOBAHHUS.
P OIIK-1.3 VimeTb HaBbIKHU:
VICC/IeJOBAHS B
. TeOpPeTUYeCKOro U
rpodeccroHabHOM
3KCIepUMeHTaIbHOT0
JesITeIbHOCTU
HCC/IeJOBaHUS 0OBEKTOB
ripogeccroHa/IbHOM
JlesiITeIbHOCTH.
7. | Pasgen 7. ®usvka | YK-1. YK-1.1. Ananusupyert 3agauy, | Omnpoc, Tecr,
aToMoB U Mosiekysn | CriocobeH BbIZIe/Isis ee Oa30BbIe pellieHye 3aa4
OCYILIeCTBJISITh TIOUCK, | COCTaBJISIFOLLIAE
kputhueckuii aHami3 | YK-1.2. OcyuecTB/sieT MOUCK,
Y CUHTe3 KPUTHUECKU OL|eHUBAeT,
vHbopMalLy, 0000111a€eT, CUCTEMaTU3UPYET U
TIPUMEHSITh paHXHpyeT MH(POpMaLHIO,
CHCTeMHbIN MOJX0[ TpeOyeMyto JJis pelleHus
JJ1s1 pelleHust MOCTaB/IEHHOW 3a/lauu
rocTas/ieHHbIX 3a7au | YK-1.3. PaccmaTpuBaer u
rpejijiaraeT palyoHa/IbHbIe
BapUaHTHI pelleHus
TIOCTaB/IEHHOM 3a/1auH,
WCIO/b3ys1 CUCTEMHBIMN
M0/1X0/], KPUTUUYECKH
OLIeHUBAET UX JOCTOUHCTBA U
HeJI0CTaTK!
OIIK-1.1 3HaTb: OCHOBBI Ompoc, Tecr,
MaTeMaTUKH, (PU3UKH, pellieHue 3ajiau
BBIYMC/IUTE/IbHOW TeXHUKHU U
OIIK-1. Ciocoben
HDMMELSITE MPOrpaMMHPOBAHUSI.
P OIIK-1.2 Ymets: peluath
eCTeCTBeHHOHAyUHbIe
CTaH/lapTHbIe
1 001[eMH)KeHepHbIe
nipodeccroHabHbIe 3a/jauu C
3HaHUSI, METO/IbI
rpUMeHeHHeM
MaTemMaTUuecKoro
€CTeCTBeHHOHAyUHbIX U
aHa/nv3a v .
o0IIIeH)KeHePHBIX 3HAHWH,
MO/leTUpOBaHMUs,
MeTO/I0B MaTeMaTH4yeCcKoro
TeOpeTUYeCKoro 1
SKCHEDMMEHTATLHoro | AFa/A3a X MO/ THPOBAHKS.
P OIIK-1.3 MImeTb HaBbIKHU:
WCC/eJOBaHUs B
. TeOpeTUUeCKOro 1
npo¢ecCcUOHaTbHOU
5KCIIepUMEeHTaIbHOr 0
JesITeJIbHOCTH
HCC/IeIoBaHUS 00BEKTOB
ripoecCcroOHaTLHOM
JlesiITeIbHOCTH.
8. | Paspen 8. ®dusuka | YK-1. YK-1.1. Ananmusupyert 3agauy, | Ormpoc, Tecr,
aTOMHOTO sifipa U Criocoben BbIZIesIsisl ee Oa30BbIe pellieHue 3azau

3/7IeMeHTapHbIX
YacTHUl]

OCYILIeCTBJISITh TIOUCK,
KPUTUUECKUM aHa/In3

COCTaBJIAIOLIHe
YK-1.2. Ocy1ecTBisieT MOUCK,
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KoHTpo/mpyemsl Kopa n HaumeHoBaHue
Ne | e pa3genbl (TemMbl) HauMeHOBaHUe MHpuKaTop AOCTIKEHHsA OL|eHOYHOI'0
KOMIIeTeHI[UN
AUCIIIMHBI KOMIIeTeHIUH CpeAcTBa
Yl CUHTe3 KPUTHUYECKU OLIeHUBAET,
rnHbopMalLy, 0600111a€eT, CUCTEMaTU3UPYeT U
TIPUMEHSTh paHXypyeT MH(pOpMaLHIO,
CUCTEMHBIN MIOJXO07 TpebyeMyo 1/isl peleHust
JJ1s1 peLleHust MOCTaB/IEHHOW 3a/lauu
rocTas/ieHHbIX 3a7au | YK-1.3. PaccmaTpuBaer u
rpejijiaraeT paljioOHabHbIe
BapUaHTHI pelleHUs]
TIOCTaB/IEHHOM 3a/1auH,
WCIO/b3Ys1 CUCTEMHBIMN
MO/IX0/, KPUTUUECKU
OLleHMBaeT UX JOCTOMHCTBA U
HeJJ0CTaTKU
OIIK-1.1 3HaTb: OCHOBBI Ompoc, Tecr,

MaTeMaTUKH, GU3UKH,
BBIUMC/IUTE/ILHON TeXHUKU U

pelieHye 3aaa4

OTIIK-1. CriocobeH

S MpPOrpaMMHPOBAHUSI.
P OIIK-1.2 Ymets: peluats

ecTeCTBeHHOHayuHble

CTaH/apTHbIe
1 0011[eMH)KeHepHbIe

nipodeccroHabHbIe 33/jauu C
3HaHUs1, METO/bl

rpUMeHeHHeM
MaTeMaTUueCKOro

eCTeCTBeHHOHAYUYHbIX U
aHa/v3a u .

o0IIerH)KeHepPHbIX 3HAHWH,
MO/Ie TMPOBaHMUS,

METO/IOB MaTeMaTHyeCcKoro
TeOpeTUUeCcKoro u
SKCHEDMMEHTATLHoro | AFa/H3a U MO/IeTHPOBAHKS.

P OIIK-1.3 MImeTb HaBbIKU:
WccreoBaHus B
. TEeOpPeTUUeCKOro 1

ripodecCMOHa/IbLHOU

9KCTepUMEeHTaTbHOT0
JesiTeIbHOCTU

HCC/IeIoBaHUSI 00BEKTOB

ripoecCcroOHaTBLHOM

JlesiITeIbHOCTH.

Jrtansl (opmupoBaHusa KommereHnuM B npounecce ocsoenusi OIIOII npsimo
CBSI3aHbl C MeCTOM /[UCLMIUVIMH B oOpa3oBaTrenbHON rmporpamMMe. Kakblii sTarn
(hopMHUpOBaHWsI KOMIETEHLUH, XapaKTepU3yeTcs orpe/esieHHbIMA 3HaHUSIMUA, YMEHUSIMU
Y HaBbIKaMU U (W/1) OMBITOM TTPO(eCCUOHATBLHOM JesiTeTIbHOCTU, KOTOPbIe OLIEHUBAKOTCS
B TIpOLlecCe TeKyIero KOHTPOJIg YyCIIeBaeMOCTH, TPOMEKYTOUHOW aTTeCTalUH I10
AVICLUTUIVHE (TPaKTHKe) U B MPOLIeCCe UTOTOBOM aTTeCTaluH.

JucouriiviHa « PU3rKa» SBJIIeTCS Hava/JbHBIM 3TarloM KOMILIeKCa JUCLIUMILIVH, B
X0/le N3yuyeHUs1 KOTOPBIX Y CTyJeHTOB opMUupytoTcs komretreHiuu YK-1 u OINK-1.

3aBepiiaetcst paboTa 1o ¢oOpMUPOBAHUIO Y CTYAEHTOB yKa3aHHbIX KOMITeTeHLIUM B
X0/le U3yuyeHusl JUCLIMIUIMH TeopeTUUecKasi MexXaHUKa, 3/IeKTPOTeXHMKA U JIeKTPOHUKA,
yueOHasi TIpakTMKa: O3HAKOMUTe/bHasi TIpaKTWKa, yueOHas TMIpakTUKa: HAay4dHO-
McciieioBaTe/ibCKasi paboTa, yueOHast TIPaKTHUKA: T€XHOJIOTHYeCKasi, TIPOU3BO/[CTBEHHasI
IIpaKTUKa: TeXHOJIOTUUecKasi, [IPOM3BO/CTBeHHAs IPaKTUKA: Hay4YHO-HUCC/Ie/joBaTe /bCKast
paboTa, TpoM3BO/CTBeHHAs MPaKTHKA: MpeAJUIIOMHas PaKTHKa.
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WtoroBasi olieHKa cdopmupoBaHHOCTH KomreTeHuii YK-1 u  OIIK-1
orpezensercs B epuoy, ['ocyjapcTBeHHOU UTOTOBOM arTecTaly: MOJArOTOBKA K cZiaue
M (/laya TOCyJapCTBEHHOr0 53K3aMeHa; ['oCyJapCTBeHHOM MTOrOBOM arTeCTalyu:
BBITIOJIHEHME, TIOATOTOBKA K  IpoLleflype 3allMTbl W 3aljUuTa  BBIITYCKHOU
KBa/TM(PUKALIMOHHOM paboThI

B nporecce u3yuyeHusi AMCHMILUIMHBI, KOMIIETeHIIUM Takke (opMHpYyHOTCS
M03TaIHo.

OcHoBHbIMU 3Taniamu (popmupoBanus Y K-1 v OITK-1 nipu u3yyeHuM JUCLUTIIUHBI
b1.[J(M).b.14 «®usuka» sBjAsgeTCs IM0CAe[0BaTe/lbHOe H3yueHHe COoZep’KaTe/lbHO
CBsI3aHHBIX MeXKy 000 TeM yueOHbIX 3aHATUN. VI3yueHue KaXK/101 TeMbl TIpe/rionaraet
OBJIa/leHe  CTyJleHTaMM  HeoOXOJUMbIMU  JeCKpUNTOpaMy  (COCTaBJISIIOLMMU)
KoMIeTeHLIMW. [111 OLeHKHM ypOBHSI C()OPMHUPOBAHHOCTM KOMIIETEHLIMH B Mporiecce
U3yUeHWs  [JUCLMIUVIMHBI  [IpeJyCMOTPeHO [pOBe/leHHe  TeKyllero KOHTPOJA
yCrieBaeMOCTH IO pasfiesiaM [JUCLMIVIMHBL Y TIPOMEXYTOYHOM aTrTecTalyyd 10
AVICLIUIUIVHE — 3a4eTa B [IePBOM CeMeCTpe U 5K3ameHa — BO BTOPOM.

6.2. Konmpo/bHble 3a0aHUs U Mamepua,ibl, He06Xo0uMble 0/151 OYeHKU 3HaAHULI,
YMeHUll U HABbIKO8 U (U1u) onbima Oesime/AbHOCMU, XApAKmMepusylouwjux 3manbl

¢hopmupoeaHus KomnemeHyuil 6 npoyecce 0ceoeHus1 0o0pazoeame/ibHOU NPOZPaAMMbl

6.2.1. KoHmposbHble 80npocbl N0 memam (pazoenam) 051 ONpoca Ha 3aHSAMUSIX

HaumeHoBaHue TeM

(paspenoB) AUCLHMIUIMHBI Bonpocst

Paspen 1. Knaccuueckas | 1. OcHOBHble ypaBHeHMs KHWHeMaTWKU. IlloHATHSA mepemellieHus,
MeXaHHKa CKOPOCTH, YCKOPeHMUs.

2. KvHemaTHKa BpaljaTe/bHOr0 ABMUKEeHHS.

3. [lnHamMyKa BpalljaTe/lbHOr O JABUKEHUS.

4. MomeHT cubl. PaboTa BO BpalliaTe/lbHOM JIBH)KEHUH.

5. Ilpumepsl oripeziesieHrss MOMEHTa WHEPLMM Teja JAWHAMUYeCKUM
MeToZioM. MoMeHT umnyibca. KruHeTrueckass SHeprusi Bpalljarolerocs
Tesja. OCHOBHOe ypaBHeHHWe [WHAMUKM BpallaTe/bHOI0 JBWKEHUS.
3aKOH COXpaHeHHsI MOMeHTa UMITyJIbCa

6. Mexanuka kuakocTed. 3akoH ~ Apxumeza.  YpaBHeHue
Hepas3pbIBHOCTU. Y paBHeHHe bepHy/un.

Pa3zpmen 2. OnektpruecTtBO | 1. OCHOBHBIE NTOHATHS U 3aKOHbBI 3/IEKTPOCTaTUKU.

Y MarHeTusm 2. Dnekrtpuueckoe 1iosie. HarpsykeHHOCTb Y TTOTeHLUasl 3JIeKTPUYeCKoro
T0JIAL.

3. ITocTosiHHBIN 3/1eKTprUYeCcKUU TOK. IlocneoBaTeibHOE U Napasiie/bHO
coeJjJuHeHHe MPOBOJHUKOB. 3akoHbI Kupxrodga.

4. O600111eHHBIHM 3aK0H OMa. MOIIHOCTG B II€MH TIePEMEHHOT0 TOKA.

5. MaruutHoe nosie. 3akoH bro-CaBapa-Jlariaca.

6. Cuna Amnepa. Cuia JlopeHua.

7. VIHAYKTUBHOCTH KOHTypa. CaMOMHAYKLUA. B3avMHass WHAYKLUS.
TpaHcopmaTopel. JHeprusi MarHUTHOT'O MOJIS.

8. MarHuTHbIe CBOMCTBA BeILleCTBa.

Pasnen 3. Kosnebanuss u | 1 Konebanus. CBoOozAHbIe, rapMOHHUECKHe Kojie0aHusl.
BOJTHbBI 2. CMellieHHe, CKOPOCTb, YCKOpeHHe, Tieproj, (a3a KonebaHuii, yacTora.
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HaumeHoBaHue TeM
(pa3aesioB) JUCIUILIMHBI

Bomnpocs!

3. 3aryxatomue konebanus. [Tepros 3aTyxaronmx KoiebaHuH.

4. BeiHy>XJeHHbIe KoieOaHus. Pe3oHaHC.

5. IIpy>kuHHBIN, PU3nUeCcKUil, MaTeMaTUUeCKUA MasiTHUKH.

6. Ynpyrue BosiHbl. BonHoBBIe miporiecchl. [IpojonbHbIe U ONEepeYHbIe
BOJIHbI. YpaBHeHHe TUIOCKOW BoJiHBL. [loHsTHS: (a3a BOJIHBI, (PPOHT
BOJIHBI, JJIMHA BOJIHBL. [10TOK 3HEpruu BoH

7. DJIeKTPOMarHUTHbIe KOieOaHusI.

8. DniekTpoMarHuTHbIe BoJHbL. [1IKaa 371eKTpOMarHUTHBIX BOJIH.

Paszpgen 4. OnTtuka

1. 3aKOHBI reOMeTpUUYeCKOW ONTUKU. JIMH3BI.

2. Cohepuueckue 3epkasa. [ToctpoeHve n300pakeHHss B CheprHuecKUX
3epkasiax.

. BosHOBas ontuka.

. Intepdepeniys cBeTa.

. dudpakius ceeTa.

. [lonspusauus ceera.

. Bsaumo/ielicTBUe 3/1eKTPOMarHUTHBIX BOJIH C BeI|eCTBOM.

Paszpgen 5. KBantoBast
OTTHKA

. TerioBoe n3nyuenre. OCHOBHbIE 3aKOHBI.

. ®oToHs!l. /laBieHre cBeTa.

. ®oroaddekT. YpaBHeHre IiiHITelHa A1 hoTodddekTa.
. ObdekT KomnToHa.

Pasgen 6. MonekynsipHas
¢u3MKa U TepMOJUHAMUKa

. MoJiekyiipHO-KMHeThUeCKast TeOpHs.

. YpaBHeHUs COCTOSIHUSA U/lea/IbHOTO rasa.

. IlepBoe Hauano TepMOJAUHAMUKHU.

. BHyTpeHHsIs 3Heprus u TerjioeMKOCTb M/ealbHOro rasa.
. Bropoe Hauasio TepMOZMHAMUKH.

. PeanbHble rasol.

Pa3znen 7. ®u3srka aToMOB
Y MOJIEKYJI

. Mogens atoma ToMcoHa.
. SAinepHas Mojesb aToMa.
. IToctynats! bopa.

Paznen 8. dusrkKa
aTOMHOTO sapa u
37IeMeHTapHbIX YaCTHL]

. CocTraB 4 XapakTepuCTHKa aTOMHOIO f[pa.

. Mopenu aToMHOro sifipa.

. fAnepHeble cunel. AzepHble peakLyu.

. Buzipl B3aumMo/1elicTBUI U KJ1acChl 3/1IeMeHTapHbIX YaCTHL].
. MeTozb!l perucTpalyu 3/eMeHTapHbIX YaCTHULI.

UG WNRFRWNRFRODUTESE ONRIRWNRINNOOOULEA W

IITka/1a oLfeHMBaHKWsA 0TBETOB HAa BONPOCHI

IIIxana oneHHBaHUA

Kputepuu onjeHuBaHuA

«OTIUUHO»

OOyuaroiuiicsi TIyOOKO M CO/lepKaTeIbHO PacKpbIBaeT OTBET Ha
KaX/IbIi TeopeTHUeCKWd BOMPOC, He AOMYyCTHB OIMMO0K. OTBeT
HOCUT pa3BepHYTbIi W HCUEpIIbIBAIOIIUM  XapaKTep, MOKeT
000CHOBAaTh CBOM CYXKJIEeHHs, TIPUMEHUTh 3HaHUS Ha TIPaKTHKe,
TIPUBECTU HeoOXOAUMbIe TIPUMephl He TOJIBKO T0 yueOHUKY, HO U
CAMOCTOSITe/IHO COCTaBJ/IEHHBIE.

«Xopoo»

OOyuaromuiicsi B 1[eJIOM pacKpbiBaeT TeopeThyeckre BOMPOCHI,
OJJHAKO OTBET XOTs Obl Ha OJJUH U3 HUX HE HOCUT Pa3BEPHYTOTO U
VICUepIIbIBAOIIEro Xapakrepa.

«Y IOB/IETBOPUTE/ILHO»

OOyuaronuiicsi B 11eJIOM pacKpbIBaeT TeOpeTHuecKre BOMPOCHI U
JIOTlyCKaeT psii HETOYHOCTel, ¢parMeHTapHO pacKpbIBaeT
coZiepKaHHe TeopeTUYeCKUX BOMPOCOB W/IM HUX pPacKpbiBaeT

25




cofiep>KaTeibHO, HO ZIOTTyCKast 3HAUUTe/TbHbIE HETOUHOCTH.

OO6yuaroruiicsi He 3HaeT OTBETOB Ha TIOCTaBJ/IeHHbIE TEOPeTHUeCKHe

«HeypoBsnerBopuTeibHO»
BOIIPOCHL.

6.2.2 Tembl 015 00K1a008

HaumeHoBaHMe TeM Temsbl g1 JOK/IaJ0B
(pa3aesnioB) AUCIUILIMHBI

Pasgen 1. Knaccuueckas | 1. KunemaTtuka Touku. Mogenu B MexaHUKe.
MeXaHHKa 2. 3aKOH BCEMUPHOT0 TATOTEHUS].

3. ledopmaiiyu TBepAOro Tea.

4. DnieMeHTbl TEOPUX OTHOCUTE/IbHOCTH.

5. 3aKOH B3aMMOCBSI3U MacChl U S3HEPrUu.

Pa3zzen 2. OnektpruuecTBo | 1. OrnucaHue CBOMCTB BEKTOPHBIX TTOJIEH.

Y MarHeTH3M 2. Tumbl [UIEKTPUKOB W WX monsgpu3anus. [lonspru30BaHHOCTD.
HarnpsikeHHOCTD 101 B JU3/1€KTPUKeE.

. [IpDOBO/JTHUKM B 37IeKTPUUECKOM T10JIe

. MarHuTHbIe CBOMCTBA BellleCTBa.

. Busibl MarHeTUKOB.

. Toku ®yKo.

. DJIeKTPUUECKUM TOK B XKUAKOCTSIX.

. DJIEKTPUUeCKU TOK B rasax.

. PU3nUeCcKnii MasiTHHUK.

. YIpyrye BOJIHbI, OCHOBHbIE [TOHATHS

. 3BYKOBbI€ BOJIHBI.

. DKCIlepUMeHTa/IbHbIe UCC/IeJ0OBaHuUs 3/IeKTPOMAarHATHBIX BOJIH.
. llIkasa 5/1eKTpPOMarHMTHBIX BOJIH.

Pasgen 3. Konebanusi u
BOJIHBI

Pa3pen 4. Ontrka . IntepdepomeTp MaiikenbCoHa.
. IndpakimoHHas perieTka.

. Fonorpadusi.

. [Tonsipusauus ceeta

. ITornowenue ceera.

. PacceuBanue cBera.

. JIroMyHecueHLs.

Pa3pnen 5. KBantoBas
ONTHKA

. 3akoH CredaHa-bonbiimMaHa
. 3aKoHbI BuHa

. CTosturie BO/THBI.

. ®opmyia I1nanka.

. OneiT boTte. ®OTOHEI.

Pasgen 6. MonekynspHas
(bu3uKa 1 TepMoAHAMMKa

. Pacripegenenvie Makcsesuia-bonbimana.

. TepMoaHaMUUeCKWM METO/], TEPMOJUHAMUYeCKUe CUCTEMBI.

. DHTPOIUS CUCTEMBI.

Cwibl ¥ T[OTeHUWa/dbHasg  SHEPrusi  MeXMOJIeKYJ/ISIPHOIO
B3aHMMO/IeCTBUSI.

5. YpaBHenune u wusotrepmbl Ban-/lep-Banbca. BHyTpeHHssT 3Heprus
peasibHOrO rasa.

6. ®a3a u (pa3oBbie nepexobl. Pa3oBbie Auarpammbl. TpoiiHasi TOUKa.

7. CBoucTBa XUAKOCTel. [ToBepXHOCTHOe HaTsHKeHUe.

8. Kpucrannuueckre ¥ amopdHbIe Tesa.

PWONRURRLONRE N, WNRIUUSA, WNR|ONNO U W

Pa3gen 7. ®usurka aTomMoB | 1. MarHUTHBIM MOMEHT aToMa.
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. DdexT 3eeMaHa

. lpunnun Iaynu.

. PeHTreHOBCKUe CIIEeKTPEL.
. JIazepsl.

Y MOJIEKY/T

Paznen 8. dusrkKa
aTOMHOT0 siapa u
3/7IeMeHTapHbIX YaCTHL]

. PalnoakTMBHOCTD

. TepmosiiepHble peakLyu

. ATOMHBIe 3/IeKTPOCTaHL1H.
. Kocmuueckue nyun.

. HelitpuHo.

. KBapku.

. Benvkoe o0beuHeHue.

NO UL, WONRIUTA WODN

IIIkana oneHUBaHUS

IITkana oneHBaHUA Kpurepun oneHuBanus

OOyuaroumiicsi T/Iy0OKO M COZiep)KaTelbHO DacKpbIBaeT TeMy
«OTIMYHO» Jl0K1aja, He [OMycTUB OWIMOOK. OTBEeT HOCUT pa3BepHYTbIA U
VICYepIIbIBAIOIINMN XapakKTep.

OO6yuaroluiics B L{eJIOM pacKpbIBaeT TeMy /I0K/1aZia, OZJHAKO OTBET
«X0pomuo» XOTsI ObI Ha O/JUH M3 HUX He HOCUT Pa3BepHYTOT0 1 UCUEPITHIBAIOIIEr0
Xapakrepa.

OOyuarolHiicsl B LIeJIOM PAaCKphIBaeT TeMy ZOK/IaJa U /IOMyCKaeT
psii. HeTOuHOCTeld, (parMeHTapHO pacKphbiBaeT  COJiep’KaHUe
TeOpeTUYeCKUX BOTMPOCOB WM WX pacKpbiBaeT COZep>KaTeabHO, HO
JIOTTyCKasi 3HaUMTe TbHble HETOUHOCTH.

«Y 10BJIETBOPUTE/IbHO»

«HeynoBneTBopuTe/ibHO» OO6yuaronuiicsi He B/ajieeT BbIOpaHHOM TeMoi

6.2.3. IIpumepbl 3a0au 04151 pewieHusi Ha NPAKMUUYeCKUX 3aHAMUsX

1. [1Ba TOueuHbIX 3apsizia, HAXOSACh B Mac/le Ha pacCTOSIHMY I'l ApyT OT Apyra, B3auMOZEeNCTBYIOT
C HeKOTOopoi cumoi. Ha KakoM pacCTOsHUM 12, HY)KHO TIOMECTUTb 3TU 3apsifibl, YTOOBI MOIYYUTh TY
Ke culy B3auMogeicTBus? CriporpaMMUpoBaTh rpaduK 3aBUCUMOCTUA CuUibl F B3auMopelcTBUs
MeXX/ly TOUeUHbIMH 3apsijlaMH1 OT PaCCTOSIHUA T.

2. [1Ba TOueuHbIX 3aps/a, HAX0SACh B Mac/le Ha pacCTOSIHUM I'l ApyT OT Apyra, B3auMOZEeNCTBYIOT
C HEKOTOpOM cumoi. Ha KakoM pacCTOsSTHUM 12, HY)KHO TIOMECTHTb 3TH 3apsi/ibl, YTOOBI MOTYUUTE TY
Ke culy B3aumogeucTtBus? CrnporpaMMHMpoBaTh rpauk 3aBUCMMOCTH Cuibl F B3auMogencTBus
MeXX/ly TOUeUHbIMH 3apsi/jlaMH1 OT PACCTOSIHUSA T.

3. CriporpaMMupoBaTh rpadMKu  3aBUCUMOCTM  3Heprud  W»aa  3/1eKTPOCTaTHUYeCcKOro
B3aMMO/ZIEUCTBUSL [IBYX TOUEUHBIX 3apsA/0B OT paccTosHUs Mexay HuMu 2<r<10 cm . 3apszbl
BBOJSITCS C K/IaBUATYyPbl. ['paKy MOCTPOUTS /1J151 OAHOMMEHHBIX 3apsi/J0B M Pa3HOMMEHHBIX 3apsi/i0B.

4. [1Ba mapukKa OIMHAaKOBBIX pafiiyca U Macchl (BOSUTCS C KIaBUATypbl) MOJBELIeHbl Ha HUTSAX
0JMHaKOBOM fMHbI | = 20 cM Tak, 4To UX MOBEPXHOCTH conpukacaroTcs. [Tocsie coobieHys 1apyukam
3apsza q0 (Beogurcs ¢ kiaBuaTypel B MKKJT) OTTOJIKHY/IMCH APYT OT pyra U pa3oLuIiCh Ha yrou 2d.
CriporpaMMHpOBaTh OTK/IOHEHUe 3apsi/ioB.

5. Halitu n0THOCTB p MaTepuasia IapyuKoOB 3aJjauM, eC/Id U3BECTHO, UYTO MPH MOTPY>KEHUU 3TUX
[IaDUKOB B KEPOCHUH YroJl pacxXOoAeHWsi HUTel cTan paBHbIM 20K = 54°. CriporpaMMHUpOBaTh
OTKJIOHEHHe 3apsi[ioB.

6. [1Ba 3apspKeHHBIX 11apyKa O/IMHAKOBBIX PaJIMyca U MacChl MO/IBellIeHbl HA HUTSX O/JMHAaKOBOU
JJIMHBI M OMNYLEHbl B >KUJKUM [U3MEKTPUK, TJIOTHOCTb KOTOPOTO paBHA p W [W3/IEKTpUUecKas
MIPOHMLIAeMOCTh paBHa €. KakoBa o/pKHA OBbITh MIOTHOCTE p0 MaTepHasa IIapUKOB, UTOOBI YIJIBI
PACXOXK/IEHUs] HUTEH B BO3[yXe U B AWINEKTPUKE ObLTM OAMHAKOBBIMHU? CHpOrpaMMHUPOBATh
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OTKJIOHEHHE 3apsi/IOB.

7. [aeTcs BepTHKa/bHasl 3apshkeHHass OeCKOHeYHasi M/IOCKOCTh C IOBEPXHOCTHOM IJIOTHOCTBIO
3apsza o = 40 MKKiI/M2 1 0JHOMMEHHO 3apsDKeHHbIY I1apuK ¢ Maccor m = 1 r v 3apsgom q = 1 HK.
Kakoli yron o C IUIOCKOCTBIO OOpa3yeT HUTb, Ha KOTOPOM BUCUT wLiapuK? CIIporpaMMHpOBaTh
OTKJIOHEHHe 3apsja.

8. CMopenupoBaTh Ha OJHOM rpaduKe KpUBble 3aBUCMMOCTU  HampsbkeHHOCTH E
3/IeKTPUUECKOTO MOJIsi OT pacCTOsIHUSA I' B MHTepBane 1 <r < 5 cM uepe3 Kax/blii 1 cM, eciu noJjie
obpa3oBaHoO: a) ToueuHbIM 3apsgoM q = 33,3 HKi1; 6) 6eCKOHEUHO AJTMHHOW 3apsDKeHHON HUTBIO C
JIMHEWHOMW TIJIOTHOCTBIO 3apsiia T = 1,67 MKKi/M, B) G€CKOHEUHO TPOTSDKEHHOW IJIOCKOCTBIO C
TIOBEPXHOCTHOM TJIOTHOCTBIO 3apsijia 6 = 25 MKK/M2.

9. Mepanbiii wap paguycom R = 0,5 cM nomertieH B maco. [TnotHocts Macna p = 0,82103 kr/m3.
Haiitu 3apsizi q 11apa, ec/id B 0JHOPOJHOM 37IeKTPUUYEeCKOM T10Jie 1ap OKa3asiCs B3BelleHHbIM B Macrie.
OJIeKTpUYeCKOe T[0Jie HarpaB/leHO BepPTUKa/JbHO BBepX U ero HampsbkeHHoCcTb E = 3,6 MB/m.
CMogenupoBath ABWKeHHe 11apa Ha I/laBaHWe, BCIUIbIBAHWE M TOTpy>KeHWe, B 3aBUCHMOCTH OT
paguycoM R, MIOTHOCTH Mac/a p U HanpsbkeHHOCTH E.

10. Mepnbii wap paguycom R = 0,5 cm nomeren B macyio. [TnotHocts macna p = 0,8+103 kr/m3.
Haiitu 3apsiz q wapa, ec/iv B 0JHOPOJHOM 3/1eKTPUUYECKOM T10JIe [1ap OKa3asiCsl B3BelLleHHbIM B Maciie.
OneKTpuyeckoe II0JIe HalpaB/IeHO BepTHUKA/JIbHO BBEpPX U ero HampsbkeHHocTb E = 3,6 MB/m.
CMogenupoBath ABWKeHHe 11apa Ha IllaBaHWe, BCIUIbIBAHWe U IIOTpy)KeHue, B 3aBUCUMOCTH OT
paguycoM R, IJIOTHOCTY Macjia p ¥ HarpspKeHHOCTH E.

11. B 110cKOM ropu30HTa/IbHO Pacrio/IOKeHHOM KOH/eHCaTope 3apsbkeHHasl KarejbkKa PTYyTH
HaxOJWUTCs B paBHOBECUU IIPU HAIPSDKEHHOCTH 3J1eKTpruueckoro noss E = 60 kB/M. 3apsag kamu q =
2,4-10-9 Kn. Haiitu paguyc R karm. CMozeiMpoBaTh JBUKeHWe Kare/lbKd BHYTPY KOH/IeHCaTopa,
B 3aBMCHUMOCTH OT paguycoM R u HamnpsbkeHHOCTH E (BBOJSATCA C KJIaBUATYPhI).

12. [Tapuk maccoii m = 40 Mr, UMeIOIIUN MOIOXKUTeNbHBIN 3apsag q = 1 HKu, aBukeTcs: co
ckopoctbio v = 10 cm/c. Ha Kakoe paccTOsiHHE T MOJKeT MPUOIM3UTHCS LIAaPHK K TI0I0KUTETbHOMY
toueyHomy 3apsaay q0 = 1,33 HKn? CMogenMpoBath IBUKEHHE.

13. ITo Kakoro pacCTOSTHUS T MOT'YT CO/IU3UTBLCS [iBa I€KTPOHA, €C/TH OHU JIBWKYTCSI HAaBCTPeuy
JPYT APYTY C OTHOCUTE/ILHOM CKOpocThio VO = 10° M/c? CMO/Ie/TMpOBaTh IBIXKEHNE.,

14. 1o KakOro pacCTOSIHUS I MOTYT COMM3UTBLCS [1Ba 3/7IEKTPOHA, €C/IH OHM JIBWKYTCSI HAaBCTPeuy
JPYT APYTY C OTHOCUTEILHOM CKOpocThio VO = 10° M/c? CMO/1e/TMpOBaTh IBUXKEHNE.,
15. [IpoToH (AApo aroma BOZOPOZA) ABWXKETCA CO CKOpOCThIO v= 7,7-10°wm/c. Ha kakoe

HauMeHbIIlee PAaCCTOSIHUE I' MOXKeT MPUOIM3UTBCA TIPOTOH K siIDY aToMa aaroMHUHUA? 3apsij siapa
aToMa aroMUHUS q = Ze, rae Z — TIOpsSiAKOBBIM HOMep aToMa B Tabsuije MeH/ie/ieeBa U e — 3aps/
MPOTOHA, PaBHbIM M0 MOAYJ/IO 3apsily 37eKTpoHa. Maccy NMpOTOHa CUMTaTh paBHOM Macce atoma
BoZiopoja. [IpoTOH UM s/ApO aroma aJlOMUHHS CUYMTATh TOUEUHBIMU 3apsiiaMU. BiusiHuem
3JIEKTPOHHOM 000JIOUKM aTOMa a/IFOMUHMS TTpeHeOpeub. CMO/1eTMpOBaTh JIBXKEHHE.

16.  Tlpu 6ombapavpOBKe HEIMOJBM)XHOTO siipa HaTPUsi ®-4aCTHULIe CHjla OTTa/JKUBaHUSI MEX[Y
HUMHU Jjoctrria 3HadeHus: F = 140 H. Ha kakoe HarMeHblilee pacCTOsIHUE T IPUOIM3U/Iach a-uacTULia
K siipy aroMa HaTpusi? Kakylo CKOpOCTb vV MMesa a-4acTuia? BrusHueM 5/1eKTPOHHOM 000/104KU
aToma Hatpusi ipeHeOpeus. CMO/IeTMPOBATh /IBH)KEHHE.

17. [Tap paguycom R =1 cm, umeronmii 3apsiz q = 40 1K1, nomertieH B Macsio. IloctpouTs rpaduk
3aBucumocTH U = f (L) a1 Touek noss, pacrosioyKeHHbIX OT TIOBEPXHOCTH 1l1apa Ha pacCTOSTHUAX L,
paBHbIX 1, 2, 3,41 5 cM.

18. [Tnocknii KOHAEHCATOp MOKHO IIPUMEHWUTh B KaueCTBe YyBCTBUTE/IbHBIX MUKpPOBECOB. B
IIJIOCKOM FOPU30HTA/IBHO PACIIO/I0KeHHOM KOH/IeHCaTope, pacCTOsIHUe MeXXy T/1IaCTUHAMU KOTOPOTr'o
d = 3,84 MM, HaXOIUTCs 3apsDKeHHast YacTuiia ¢ 3apsigoM q = 1,44-10-9 Kn. [15151 Toro uro6s! yacTuria
HaXoJWIach B paBHOBECHH, MeXK/y IMaCTUHAMU KOHJeHCaTopa HY)KHO ObIZIO MPUIOKUTh Pa3HOCTh
noteHuanos U = 40 B. Haitu Mmaccy m yactuubl. CMOZe/IMpOBaTh ABHKEHUE.

19. B 1y10cKOM ropr30HTaIbHO PacIio/IoKeHHOM KOHZIeHCaTope, PacCTOsSIHUe MeXXy I/1aCTUHaMU
kotoporo d = 1 cM, HaxoguTCs 3apsbkKeHHasl Karejibka maccod m = 5-10-11 r. B oTcytcTBue
3/IeKTPUYECKOr0 TOJsl KarejabKa BC/Ie[CTBHE COTMPOTHB/EHMs] BO3[yXa IaZiaeT C HEeKOTOpOu
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MOCTOSTHHOM CKOPOCThIO. EC/IM K T/IacTUHAM KOHZIEHCATOpa MPU/IoKeHa Pa3HOCTh MoTeHIanoB U =
600 B, To KariesibKa rajiaeT BBoe Me/ijieHHee. Haiitu 3apsizi g KariebKi. CMO/Ie TMpOBaTh JIBKEHHE.

Mexny AByMsl BePTUKa/JIbHBIMM IJIACTUHAMU Ha OJWHAKOBOM PACCTOSIHUM OT HUX TajaeT IMbUIMHKA.
BcriegcTBre cONpOTHB/IEHMs BO3/lyXa MbIJTMHKA T1aZlaeT C MIOCTOSTHHOM CKOpoCThio V1 = 2 cm/c. Uepe3
Kakoe BpeMms t Iocsie nojauy Ha IJIaCTUHBI pa3HOCTH noTeHUManoB U = 3 kKB NbUIMHKA JOCTUTHET
ofHOUW u3 tuiactuH? Kakoe paccrosinue | 1o BepTUKanu MbLIMHKA MPOJIETUT [0 TOMajaHusl Ha
racTuHy? PaccrosiHue Mexxy TiactiHamu d = 2 oM, Macca TbTMHKY m = 2:10-9 1, ee 3apsn q =
6,5-10—17 K. CMmozieiMpoBaTh ABHUKEHUE.

20. Mexay AByMsSI BepTHMKaJbHbIMU IJIACTUHAMU Ha OJUHAKOBOM PACCTOSIHWU OT HUX MaZiaeT
NbUIMHKA. Yepe3 Kakoe BpeMs t MOC/e MOAauyM Ha TJIaCTUHBI pasHOCTU TioTeHIUanoB U = 3 kB
MbUTMHKA JOCTUTHET OJIHOM U3 myiacTUH? Kakoe pacctosiHve | Mo BepTHUKaAM MbLTUHKA MPOJIETUT /10
romna/iaHus Ha myiactTuHy? PaccrosiHue Mexxay miactiHamu d = 2 €M, Macca NMbiiHKA m = 2-10-9 1,
ee 3apsz q = 6,5-10—17 Kn. CMoe/1MpoBaTh IBUXKEHHe.

21. B ny10cKoM ropr30oHTanbHO PacrioyioKeHHOM KOH/ieHcaTope, pacCTOsSIHUe MeXXAy I1aCTUHaMU
KoToporo d = 1 cM, HaXO/IUTCs 3apsbKeHHasi Karesibka Macjia. B oTCyTCTBUe 3/1eKTPUYeCKOro MoJs
KaresibKa rajlaeT C MOCTOSSHHOM cKopocThio v = 0,11 mwm/c. Ecnu Ha miacTUHBI MOJjaTh Pa3HOCTh
noteHuanoB U= 150 B, To Kkamesbka mnazaer co CKoOpocTeio v = 0,43 wmm/c. Halitu
pajiiycC r KarnejabKd U ee 3apsaf q. [luHaMuueckast BA3KOCTb Bosayxa = 1,82-107° I1a-c; MI0THOCTb
Mac/ia 6osibliie TIOTHOCTH T'a3a, B KOTOPOM MajaeT Karesbka Ha Ap = 0,9-10% kr/m®. CMogenuposath
JIBIDKEHUe.

22.  Mexay ABYMs BepTHKalIbHbIMU IJIACTUHAMM, HAXOZASIIMMUCS Ha paccTosiHuu d = 1 cm gpyr
OT Jpyra, Ha HUTH BUCHUT 3apsDKeHHbIN Oy3WHOBBIM miapuk maccoit m = 0,1 r. [Tocne mojaur Ha
M7IaCTUHBI pa3HOCTH NoTeHLManoB U = 1 KB HUTH € 11apy¥KoM OTK/IOHM/IAch Ha yroa o = 10°. Haittu
3apsif g wapuka. CMozieIMpoBaTh OTK/IOHEHHE.

23. MpbITbHBIA Ty3bIpb C 3apsafoM q = 222 nKn HaxoJuTcsi B paBHOBECHM B TI0JIE TIJIOCKOTO
TOPU30HTA/IBHO PAacCIOJIOKEHHOI0 KOHZAeHcaropa. Haltm pasHocTs noreHimanos U mexay
I/1aCTUHaMU KOHJieHcaTopa, ecid Macca my3bipsg m = 0,01 r 1 paccTosiHue Mexay rniaactuHamu d = 5
cM. CMoenpoBarh ABUKEHUe.

24. O/IeKTPOH B OZHOPOHOM 3JIEKTPUYECKOM TI0JIe To/lydyaeT yckopenue a = 10" m/c’. Haiitu
HarpsDKeHHOCTh E 3/1eKTpruyeckoro moJisi, CKOpOCTh V, KOTOPYIO TOJIyYUT 3JIeKTPOH 3a BpeMms t = 1
MKC CBOEro [BWKeHHs, paboTy A CU 3/IeKTPUYecKoro Tojiss 3a 3TO BpeMsi W pa3HOCTh
noTteHuanoB U, TpPOWJeHHYI0 TpU 3TOM 37eKTPOHOM. HauasmbHast CKOpPOCTb 371eKTpoHa vo = O.
CMopieiMpoBath JBHKEHUE.

25. OJNIeKTPOH JIETUT OT OJHOM IIJIaCTHMHBI ITIJIOCKOTO KOHJEHcaTtopa [0 [pyrou. Pa3HoOCTb
TOoTeHI[ManoB Mexx1y TiacTuHamu U = 3 KB; paccTosiHue Mexxay riactuHamu d = 5 MM. Haiitu cumy
F, melicTByIOIIYIO Ha 3/1EKTPOH, YCKOPEHHe a 3/IeKTPOHA, CKOPOCTh V, C KOTOPOM 3/1EKTPOH MPUXOJUT
KO BTOpPOM MJIaCTHMHE, W TOBEPXHOCTHYIO IJIOTHOCTb 3apsifia 0 Ha mactuHax. CMozenvupoBath
JIBIDKEHUE.

26. ONIeKTPOH C HEKOTOpOW Haya/lbHOM CKOPOCTBIO Vo BleTaeT B TUIOCKMM TOPU30HTa/lIbHO
Pacro/ioKeHHbI KOH/IeHCATOP IMapasulie/ibHO MJIaCTUHAM Ha PaBHOM PACCTOSIHUU OT HUX. Pa3HOCTH
MOTeHLIMAa/IoB MeXXy miacTiHaMu KoHzeHcaTopa U = 300 B; paccTosiHve Mexay niacTiHamu d = 2
cM; mHa KoHgeHcatopal= 10 com. KakoBa [o/DkHa ObITh Tipefie/ibHasi  Haya/bHast
CKOPOCTb Vo 37IeKTPOHA, UTOOBI 3/IEKTPOH He BbIIeTeN W3 KOH/eHcaTtopa? PeliuTh 3Ty >Ke 3ajauy
Jst a-yactyubl. CMOZIeTMPOBATh ABKEHHE.

27. ONIeKTPOH C HEKOTOPOM CKOPOCTbIO BjieTaeT B TJIOCKWM TOPU30HTA/NbHO PaCIiO0KeHHbIN
KOH/IeHCaTOp Mapasle/ibHO TIJIaCTUHAM Ha PaBHOM PACCTOSIHUM OT HUX. HamnpspkeHHOCTb MOJsi B
KoHzieHcaTtope E = 100 B/m; paccTosiHre Mexxay mactuHaMmu d = 4 cm. Uepe3 Kakoe BpeMsi t mocie
TOT0, KaK 3JIeKTPOH BJieTeJl B KOH/IEHCAaTOp, OH TonazeT Ha OAHY U3 MiacTiH? Ha KakoM paccTosiHUU
S OT Hayazna KOHJEeHCAaTopa 3/IeKTPOH TMOMaZieT Ha IUIaCTUHY, eC/M OH YCKOpPeH pPa3HOCTBIO
noteHmanoB U = 60 B? CMogenvpoBaTth IBUKEHHe.

28. OJIEKTPOH BJIeTaeT B IJIOCKMM TOPU30HTA/IbHO PACIIO/IOKeHHbIM KOHJEHCAaTOp IMapasulie/ibHO
IJIACTHHAM CO CKOPOCTHIO Vo = 9-10° M/c. Pa3HOCTh MoTeHnManos Mexay ractudamu U = 100 B;
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pacctosiHue  Mexay — ractuHamud= 1 cM.  HaliTu  miosiHOe @,  HOpMasbHOe d, U
TaHTeHLMa/bHOe d; YCKOPeHUs 371eKTpoHa 4epe3 Bpemsit = 10 c mocsie Havana ero ABWKEHUS B
KoHzieHcaTope. CMOie/MpoBaTh IBUKEHHe.

29. [IpoTOH U Q-uacTvlia, [ABUTasCb C OJJMHAKOBbIMU CKODOCTSIMM, BJeTalOT B TIJIOCKUU
KOH/IeHCAaTOop MapasiiebHO M1acTUHaM. Bo CKOJ/IBKO pa3 OTK/IOHEeHHe MPOTOHa M0JieM KOHZeHcaTopa
OyaeT 6osblile OTKIOHEHHS A-UacTUIbI? CMO/IeTMPOBaTh JIBIKEHHE.,

30. TIpoToH WU @-uacTvla, [ABUrasChb C OJJMHAKOBbIMU CKOPOCTSIMM, BJI€TAalOT B TIJIOCKUU
KOH/IeHCaTOop TNapasiiefbHO MjaacTuHaMm. Bo CKO/IbKO pa3 OTK/IOHeHHe POTOHA M0JieM KOH/leHCcaTopa
OyzeT Gosbllle OTKIOHEHUS K-4acTHIbl? CMO/IeTMPOBaTh /IBI)KEHHE.

31. [IpoTOH ¥ -yacTUlla, YCKOPeHHbIe OJHOW M TOM K€ pa3’HOCTbIO MOTEHIMA/loB, B/ETAlOT B
MJIOCKUMA KOHZIeHCAaTop Tapasule/ibHO IacThHaM. Bo CKONMBKO pa3 OTK/IOHEHWe IPOTOHA I0JieM
KOHjleHcaTopa OyzeT 6osibliie OTK/IOHEeHUsI a-9acTHibi? CMOZIe/TMPOBATh ABM)KEHHE.

32.  D/eKTpOH BjeTaeT B IJIOCKAM T'OPU30HTA/IbHO PaCIO/IOKeHHbI KOH/IeHCATop INapasile/lbHO
ero TJIaCTMHAM CO CKOPOCTBIO Vo = 107 M/c. HampspkeHHOCTh 10/t B KOHzieHcaTope E = 10 kB/wm;
JJIMHa KoHfleHcaTopa [ = 5 cm. Halitu MoZly b 1 HaripaB/ieHre CKOPOCTH V 3/IeKTPOHA [P BbUIETe ero
u3 KoHzeHcaropa. CMozie/IMpoBaTh ABUKEHUe.

33.  [lBa miapuka OJWMHAKOBbIX paguyca R =1 cM u maccel m = 40 Mr nojBellieHbl Ha HUTSX
O/IMHAKOBOW JIMHBI TaK, UYTO WX MOBEPXHOCTH COMpHUKacaroTcsa. Korja mapukuy 3apsiniv, HUTH
pa3oluIMCh Ha HEKOTOPBIM Yros U CW/a HaTsbKeHWs HUTel ctasna paBHou T = 490 mxH. Hatlitu
MOTEeHLMa () 3apsPKeHHBIX [IaPUKOB, eC/I U3BECTHO, UTO PaCCTOsTHUE OT LIeHTPa KaXK0ro LIapuKa A0
Touku noziBeca | = 10 cm. CMozieTMpoBaTh JBHKEHHe.

34. JlaHa 3aBUCUMOCTb M0JIe3HOM MOIIHOCTH P oT Toka [ B Lenmu.
I, 2|01 |2 |3 |4 |56 7 &3 |L0
F, Br|o|l.23.z (2. 2225 (1 fe. 23210

MOCTPOUTD T'paUK 3aBUCUMOCTU OT BHEILIHEr0 COTMPOTHB/IeHUs R Lienu: K.M.[. N 3/ieMeHTa, TI0JIHON
MOILIHOCTU Py ¥ rosie3Hou MoLHOCTH P. KpuBble MOCTPOUTH B MpOrpaMMe [i/isl 3HaU€HWH BHELLIHEro
conpotuB/ieHus R, paBHbIx: O, r, 2r, 3r, 4r u 5r, rJile r — BHYTPEeHHee CONPOTUBJIEHME 3/IeMEHTa.

35. OJieMeHT ¢ 3. A. c. E = 2 B H BHyTpeHHUM cornpoTtus/aeHueM r = 0,5 OM 3aMKHYT Ha BHellIHee
corpotuBiieHre R. B mporpamme nmoctpouTs rpauk 3aBUCMMOCTH OT conpoTusieHus: R: Toka I B
Lleny, nazieHus noteHuana U Bo BHeLIHeH Lieny, MoJie3HOU MOIIHOCTH P 1 nosiHoM MomjHoctu PO.
Conpotusrenue R B3sTh B nipefieniax 0 < R < 4 Owm, uepe3 kaxabie 0,5 Om.

36. DJIeKTPUUECKU YaliHUK, cogepkaiuii o0bem V= 600 cm’ Boabl mputy= 9 °C, 3abbuiu
BBIK/IIOUUTh. COMpOTHBAEHWEe HarpeBaTesiss yaiiHuka R = 16 Om. OrnpezenvTb TpOrpaMMHbBIM
criocoboM BpeMsl T TIOC/Ie BK/IFOUEHUsI BOZIa B uaiiHuWKe BBIKANIUT? Hampsbkenwe B cetu U = 120 B,
K.1.71. HarpeBaTessi 1 = 60%.

37. [TporpaMMHBIM CITOCOOOM HaWTU HAIpPsPKEHHOCTh H MarHUTHOTO TIO/IT HAa OCH KPYTOBOTO
KOHTYpa Ha PacCTOSIHWU d = 3 CM OT ero IJI0CKOCTU. Paguyc KoHTypa R = 4 cM, TOK B KOHTYpe I = 2
A.

38.  IlporpamMMHBIM CTIOCOOOM HAMTH pacripeziesieHre HAMPsHKeHHOCTH H MarHUTHOTO TIO/sS BOJTh
OCH KPYroBOTo BUTKa guameTrpoM D = 10 cM, 1o kotopomy TeueT Tok I = 10 A. CocTaBUTb Tab/IUITy
3HaueHUM H ¥ TOCTPOUTH IpaduK fiist 3HaueHu X B uHTepBase 0 < x < 10 cM yepe3 Kaxkzibie 2 CM.

39.  DneKTpPOH, YCKOPEHHBbIM pPAa3HOCTBIO TIOTEHIMAIOB U=1xB , BJleTaeT B OJHOPOJHOE

MdrHuTHOE TI10Ji€, HallpaBJI€eHHWE€ KOTOPOro TMeprieHguKy/JIApHO HAIIPpaB/JI€HWIO €ro ABH)XKEHHUA.

NHayKuuss MarHUTHOTO TI0J1S1 B =119 uIn . HaliTu R pagiiyc OKpY>KHOCTH, 110 KOTOPOMY JIBWXKETCSI
3/1eKTpOoH, T Tiepro/; oOpalleHusi 37eKTpoHa M MOMEHT uMIlyJsibca M 3nekrpoHa. CMozeTupoBaTh
JBUKEeHHe.

40. OJIeKTPOH  BJleTaeT B  OJHOPOJHOE MarHUTHOe TI0Jie, HarpaB/ieHWe KOTOpPOro
TIepIIeHIMKYIAPHO K HarpaB/eHuI0 ero ABikeHus. CKOPOCTh 3/1eKTpoHa v = 4-107 m/c. UHayKuus
MarHutHoro nosst B = 1 mTn. HaliTu TaHreHIManbHOe @, U HOpMasbHOE d, YCKOPEHHsl 3/IeKTPOHA B
MarHUuTHOM rosie. CMOJe/IMpoBaTh IBUKEHHE.

41. MarnuTtHoe mnosne, WHAYKUWA Kotoporo B= 0,5 mTy, HampaBieHO MepneHAMKYJSIPHO K
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3JIeKTPUUECKOMY [10JIF0, HaMpsKeHHOCTb KOToporo E = 1 kB/m. IIy4ok 3/1eKTPOHOB BiieTaeT B
3JIKTPOMAarHUTHOE T[10j1e, TIpUYeM CKOPOCTb V 3JIeKTPOHOB [IepIlieHAUKY/IIpHa K IUIOCKOCTH, B
KOTOpOW J1e>kaT BeKTOph! E 1 B. HaliTh CKOPOCTB 3/71eKTPOHOB V, €C/TU ITPU OJJHOBPEMEHHOM [|eMICTBUU
o6oux 1oJiel MyyoK 3/1eKTPOHOB He WCTIbIThIBAeT OTK/IOHeHHs. Kakum OyzeT paaryc R TpaeKTopuu
[IBIDKEHUs 3/IEKTPOHOB IIPU YC/I0BUM BKJ/IFOUEHUS OJHOIO0 MarHUTHOIO IO/ WM 3JIEKTPUUECKOro
nossi? CMOZieIMpoBaTh JBU)KEHUE.

42. OJIeKTPOH, YCKOPEHHBIN pa3HOCThIO MoTeHManoB U=6 kB, BjieTaeT B 0IHOPOJHOE MarHUTHOE
nosie noZ, yriaoM a=30° K HarpaB/AeHUIO TOJI U JABWXKETCS M0 BUHTOBOM TpaeKTOpvu. VHAYKIMs
MarHutHoro nosns B = 13 mTn. Halitu paguyc R u wmar h BuHTOBO#M TpaekTopuu. CMOen1poBaTh
[IBIDKEHHe.

43. B opgHOpoAHOM MarHWTHOM II0JIe, MHAYKLUs Kotoporo B = 0,1 Tu, Bpaljaercs Karyllka,
coctosijass u3 N = 200 BuTkoB. OcCb BpallleHUs KaTYyIIKWA [epreHAuKY/IsspHa K ee OCH U K
HarpaB/IeHUI0 MarHUTHOrO 1osis. YacTora BpallleHUs KaTyLIKU N = 5 ¢-1; iolazs rornepeyHoro

ceuenusi S = 0,01 m2. Ocp BpaujeHusi TeprneHAUKY/AspHa K OCHA KaTyLIKU W HarpaB/IeHUIO
ITporpaMMHBIM CTTIOCOOOM TTOCTPOUTH I'PadUK.
44. OnekTpuuecKasi JlaMIouKa, COMpPOTHB/IeEHHWE KOTOpOW B ropsiueM cocTossHud R = 10 Ow,

TIO/IK/TFOYaeTCs yepes Aipoccenb K 12-B0/IbOBOMY akKKyMyaTOpy. IHAYKTUBHOCTS Apoccens L = 2 I'H,
coripotus/ieHre r = 1 OMm. Yepe3 Kakoe BpeMs t [10C/Ie BK/IFOUEHUS JlaMIIOYKa 3arOpUTCs, eC/Id OHa
HauMHaeT 3aMeTHO CBeTUTLCS TIPU HarpsbkeHWHd Ha Heit U= 6 B? IIporpaMMHBIM crioco6om
TIOCTPOUTD I'PaduK.

45.  Hanmcartb ypaBHeHHe rapMOHUYECKOT0 KosiebaTebHOTo ABWKEHUs C aMIUIUTYI0i A = 5 oM,
ec 3a Bpemsit = 1 muH coBepiuaercsi 150 KonebGaHuii ¥ HavanbHasi (asa Kosiebanuii ¢ = /4. ?
IIporpaMMHBIM CITIOCOO0M TIOCTPOUTH I'Pad¥K 3TOTO JBHYKEHMSI.

46.  YpaBHeHWe  KomebaHUsI ~ MaTepualbHOM  TOYKM  Maccoim= 16 T  wuMeer

. T bl
x=01sin —z+— | m
BU/| W84l [MporpaMMHbIM criocobom rpadvk 3aBUCHMOCTH OT BpeMeHH t (B
rpefiesiax OJIHOTO TNepuo/ia) cubl F, NelCTBYIOIeN Ha TOUKY. HalT MakKCUMaTbHYIO CUMY Fray.

47. YpaBHeHHS ABYX TapMOHUUECKUX KOe0aHUH UMerOT BUJ X1 = 3sin 41t cM U x, = 6sin 10mt
cM. TIporpaMMHBIM CrIOCOO0M MOCTPOUTH TpaduK 3THX KosiebaHuii. Cl0XUB rpadrUyeckKd 3TH
KosebaHUsl, MOCTPOUTD rpaduK pe3yabTUPYIOLero KoaebaHusl.

48. Touka yuacTByeT B ByX B3aUMHO TepIIeHANKY/ISPHBIX KOjiebaHusAX X =2 sinotMu y = 2
cos ot M. [IporpaMMHBIM crTIOCOOOM ITOCTPOUTH TPAEKTOPUIO Pe3y/IbTUPYIOLIEr0 IBUKEHHS] TOUKH.
49.  [lepuop 3aryxatoux Kosebanuit T = 4 ¢; norapuMuueckuii eKkpeMeHT 3aTyxaHus X = 1,6;

HavanbHas (aza ¢ = 0. [Ipu t = T/4 cmeljeHne Touky x = 4,5 cM. HamucaTb ypaBHeHUe ABWKeHHS
3TOro KosiebaHusi. IIporpaMMHBIM CITIOCOO0OM MOCTPOMTD rpadUK 3TOro KojiebaHus B TIpefiesiaX JBYX
MepUO/IOB.

IHIkana oneHUBaHUS

IIIkana oneHUBaHUA Kpurtepuu onieHUBaHUA
«OTIMUHO» 00yUaroIUICS SICHO W3/I0)KU/T YCIOBHE 3a/1auM, pellieHre 000CHOBa
«Xopouio» o0yuaroIuics sICHO W3/I0KWAJ YCIOBHe 3a/laui, HO B 00OCHOBaHUH
pelleHrst UMeKOTCS COMHEeHUST;
«Y IOBJIETBOPUTEJILHO» oOyuaromuiicss UW3/IOKWI pellleHWe  3a/aud, HO 00OCHOBan ero

(hopMyMpOBKaMH 00OBIIEHHOTO MBIIILJIEHUST;

«HeynoBneTBopuTenbHO» | 0OyuarOL[UiAcs He YSICHW/ yCJOBHe 3aJjauM, pelieHre He 000CHOBa
mbo He czan paboTy Ha MPOBEpPKY (B Ci1yuae MpOBe/ieHUs pelleHust
3aJjau B MMCbMeHHOH (opme).

6.2.4. Temamuka nabopamopHbIX pabom
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JIaGopaTopHas padoTa

Tema s1a00paTOpHOH PadoTHI

JIabopatopHasi pabota Ne 0

I/IBMEPGHI/IG Cl)I/I3I/I‘-IeCKI/IX Be/IMUMH W BBIYKC/IEHHE HOFpeHJHOCTEI‘;I

JTaboparopHast pabota Ne 1

OmnpesiesieHre KO3(DGUIMEHTOB BHEIITHETO TPEHUSI

JTaboparopHasi pabota Ne 2

I/IBMEPEHI/IG CKOPOCTH I10JiIeTa IIyJIM MeTOL0M 0a/TMCTUYECKOT O
MdATHHKA

JlaboparopHasi pabota Ne 3

I/IBY‘JEHI/IG AWHAMUWKH BpallldT€/IbHOI'O ABVXXKEHUS

JlabopatopHasi pabota Ne 4

Onpegenenve K03 uieHTa AMHAMUYECKOM BI3KOCTH JKUAKOCTH
METO/IOM CTOKCa

JlabopatopHasi pabota Ne 5

PaBHOBecHbIe TepMoO/[MHAMUUeCKUe TPOIeCChl W OmpejeieHre
Ko3dduimenTa [TyaccoHa st BO3gyxa

JIabopatopHasi pabota Ne 6

OrmpeiesieHrie OTHOCUTE/TBHOM BJIAKHOCTH BO3/yXa

JlaboparopHast pabota Ne 7

ViccieioBaHMe /1IEKTPOCTATUYECKOTO TTOJISi METOZIOM 30H7A

JlaboparopHasi pabota Ne 8

3akoH Oma u npaBwia Kupxroda /1711 pa3BeTBIeHHbIX 1ierei

JIaboparophas pabota Ne 9

MarHuTHoOe 10Jjie KpyroBOT0 TOKa U U3MepeHre TOPU30HTaIbHOU
COCTaBJISIIOIIeM
MarHUTHOTO MOJIsi 3eM/IN

JlaboparopHasi pabota Ne 10

CBo0O0/IHBIE MeXaHUUECKHEe KOJ1e0aHUs

JlabopartopHasi paboTa Ne 11

3akoH Oma /17151 Liereii mepeMeHHOr0 TOKa

JlaboparopHast pabota Ne 12

ToHKUe JIUH3bI

JlaboparopHasi pabota Ne 13

Kosbria HeroTOHA

JlaboparopHast pabota Ne 14

ITonsiponibl ¥ 3aK0H Mastroca

JTaboparopHasi pabota Ne 15

OnTuueckasi MMpOMeTpUs U onpeziesieHre noctossHHou CredaHa-
BosiblimaHa

IIIkana oneHUBAHUSA

IIIkana oneHUBaHUA

Kpurtepuu oueHuBaHusA

«OT/IMUHO»

00yyJaroImuiics SICHO M3/I0KWI LiefTb U 3a/1au 1abopaTopHOM paboThI,
cobpan yCTaHOBKY /il TIDOBEAEHUS] SKCIIEPUMEHTOB, MPOBEJ
U3MEpEeHUsl, PACCUMTaj WCKOMble (GU3MUYECKHe BeMYUHBI U UX
TIOTPEILIHOCTH, 3amucan BbIBOJ, MO paboTe, MpoaHaIM3UPOBAB
TIO/TyueHHbIe pe3y/bTaThl, 0GOPMIWI OTYET TO paboTe, OTBETHI Ha
TeOpeTUYeCKUe BOMPOChHI

«XopoLo»

00yyJaroIuiics SICHO M3/I0KWI LiefTb U 3a/lau 1abopaTopHOM paboThI,
HO JIOTYCTH/T HeCYIL|eCTBEHHbIe OIIUOKM MPU paboTe € yCTaHOBKOM /1St
TIPOBE/IEHUs] SKCTIEPUMEHTOB, B TPOBEJEHUM W3MEPEHHH, pacueTax
WCKOMBIX (DM3UUECKHX BEJMUMH W UX MOTPEIIHOCTeH, 3armicasn BEIBO]
no paboTe, MpOaHA/JU3UPOBAaB IOyuUeHHbIe De3y/bTaTbl, 0(OPMHUI
OTYeT 1o paboTe, OTBETH/I HA TEOPETUUECKHE BOTIPOCHI

«Y [JOB/IETBOPUTEJILHO»

oOyyarormuiicss 0OBSICHUM CyTh 71ab0paTOpPHOU PaboThl, HO AOMYCTH
oIIMOKY 1pu paboTe C yCTaHOBKOM [1/is1 TIPOBE/IEHUST IKCIIEPUMEHTOB,
B MPOBE/IEHUY U3MEPEHUI, PaCUeTax UCKOMBIX (PU3UUYECKUX BETUUMH
Y WX MOTPELIHOCTeMH, 3amcas BbIBO/ 10 paboTe, He MpOaHaIu31pOBaB
TIOJIly4eHHble  pe3y/bTaThl, OQoOpMWUI  OT4eT 1Mo pabore C
CYLLIeCTBEHHBIMU 3aMEeUaHUsIMU, He CMOT' OTBETUTh Ha TEOPETUUECKHE
BOIIPOCHI

«HeypnoBneTBopuTeibHO»

oOyuaromuiicss He MpefoCTaBU/I OTUET 10 JabopaTOpHOi paboTte
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6.2.5. OyeHouHble cpedcmea OCmamouHblx 3HaHUl (mecm)

HNHCcTpyKIuS K TeCTy:

Yeasicaembie cmydeHmbi!
ITpesnaraeM Bam BBITIOJIHUTL 3aJlaHUST TeCTa [Jisl OLEHKM OCTAaTOYHBIX 3HAHWM IO (pu3MKe.
[Toykasnyiicta, BHUMaTebHO TPOUYMTAlTe 3alaHMsT M BO3MOYKHbIE BapDUAHThI OTBETOB, 3aT€M BbIOEpHUTe
OJIH WJTK HECKOJTLKO MPABU/IbHBIX OTBETOB.

Ne Bonpoc uau ycnoeue 3a0auu Bapuanmbi omeema
1. |BekTopHBIe BeJIMUUHBI — 3TO... a) Be/MUMHBI, 3HaueHUe KOTOPBIX OIpefie/sieTCsl TOJIBKO
YMCJIEHHBIMUA 3HaUeHUSIMU;
B) Be/JIMYMHBI, 3HAUeHHe KOTOPBIX OMpeZessieTCsl TOJIBKO
HarpabJieHUEeM;
C) Be/IMUMHBI, 3HAU€HHe KOTOPBIX OIpefesseTcss He TOJIbKO
YMCJIEHHBIMU 3HAaYeHUSIMU, HO U HalpaBJleHUEM;
d) Be/MuMHBL, 3HayeHHWe  KOTOPBIX  OMpeJessieTcs
HarpasJ/ieHUeM BJ[0JIb OCel KOOp/WHAT.
2. |3aBMCMMOCTb TPOMAEHHOro myTH |a) 12 m/c?
OT BpeMeHHU 3a/iaeTcs ypaBHeHueM | b) 24 m/c?
s = 2t — 3t + 4t%. Yemy paBHO |C) 42 m/c?
yCKopeHHe Teja uepe3 2 cekyHzpl|d) 54 m/c?
T10CJie Havyasia JABKeHUs ?
3. |B ueM wu3MepsieTcs  YIVIOBOe|a) M/C
yCKOpeHue? b) paa/c
) pag/c®
d) m/c?
4. |ChopmynupyiiTe TpeTUi 3aKoOH |3anuinrte GOpMYIUPOBKY.
HeroToHa.
5. |Teno maccoii 2 Kr u3MeHsieT cBoe|a) 1 H
TI0JIO)KEHHEe o 3akony |b) 2 H
X = -2 + 3t — t. Yemy paBHa|c)4 H
TIPOeKLUs CUIbl, AelicTBytoiieil Ha|d) — 1 H
Teno? e)—2H
f)y—4H
6. |Boibepure BapuaHThl  OTBETOB|a) paBHO 6,02 10* monn™
COOTBETCTBYIOLUE UCTUHHOMY | b) 3TO uKco atromoB B 12 1 yriepoja
BbICKa3bIBaHUI. Yunc/io ABOrazipo | C) paBHO YKMC/TY MOJIEKY/ B OZIHOM MoJie Tr060ro BelllecTBa
d) paBHO uuciy Mosekyn B 22,4 g1 ymoboro rasa,
HaXO/SLIEerocsi Ipy¥ HOPMaJbHBIX yC/IOBUSIX
7. |YTto paer Oosblilee yBelWYeHHe |a) MOBLILIEHNE TeMIIepaTypa HarpeBaresis
KI1/[, TernyioBoii MativHbl KapHo —|b) nmoHmwkeHre TemriepaTypbl X0J04U/IbHHKA
TOBBILIEHKE Ha 10 °C|c) KII[I He u3MeHsieTCs
TeMIiepaTypbl HarpeBaTesisi wau|d) /st OTBeTa He XBaTaeT JaHHbIX
noHwkenue Ha 10 °C Temrieparypsl
XOI0IU/IbHUKA?
8. |OpnoaromHas MoJieky/a|a) 1
WjeanbHOrO Ta3a wumeeT __ (b)2
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NIPOHUIIAEMOCTh ~ CPeAbl  MHOTO
Oonbllle eAUHMIIBI, TO 3TO Cpeja
SIBJISIETCSL. . .

b) napamarueTuk
C) AMaMarHeTHUK

cTerieHel cBOOO/BI. 03
d) 5
9. |[Ipy mnopbeMe Ha HEKOTOPYIO|a) YMEHbIIAETCS
BLICOTY HaJl YpPOBHeM Mopsi|b) yBenuunBaeTcs
JlaBJIeHHE ... C) He U3MeHsIeTCsl
10. |BHyTpeHHsisi SHeprusi Tejla paBHA|a) KWHETUUECKOW SHEPruu TMOCTYIaTe/JbHOTO JBW)KEeHUS
CyMME ... MOJIEKY/T
b) KWHeTHMYeCcKOW »SHepruu BpallaTelbHOr0 [IBWXKEHUS
MOJIEKY/T
C) MOTeHLIMa/IbHOW SHEPruM B3auMOZeNCTBUS MOJIEKYT
d) U3MeHeHHI0 SHTPONUU
11. |Ykaxure enuHULBI U3MepeHusi|a) B
HarpsHpKeHHOCTH b) Ix
3/IEKTPOCTAaTUyYe CKOro I10JIs: c) B/m
d) H/Kn
e) Kn
12. |Kakasi (¢u3nueckas BeJWuYMHA|a) [OTEHLMasbHasi SHEPrUsl  S/eKTPUUYECKOro  MOJis
orpeie/isieTCsl OTHOLIeHUeM CHUJIbl, | b) HanpsykeHHOCThb 37IeKTPUYeCKOro ToJIst
C KOTOpOM JIeMICTBYET | C) /IeKTPUYECKOe HarpshKeHUe
3/IeKTpUYeCKoe rosie Ha|d) 571eKTpOeMKOCThb
3/1IeKTPUYUECKU 3apsi[], K 3HaUeHUI0
3TOrO 3apsza?
13. |YkaxuTe BUAbl  TOJISIPU3aL1M |a) UOHHAS
JIN3/1IeKTPUKOB: b) opueHTalMOHHas
C) BeKTOpHast
d) HeliTpasibHas
) 2/IeKTpOHHasi
14. | D/1IeKTpOEMKOCTb IIJIOCKOTO a) e-g'S/d
KOH/leHCcaTopa paBHa b) /S
C) 4T[EE()R1R2/(R2— Rl)
d) q/ (91— ¢2)
e) 2negoh / In(Ro/R1)
15. |®usnueckas BeJIMUMHA, | 8) HallpSDKeHHOCTh
orpepessieMast paboroii 1o | b) noreHuanbHas sHeprus
repeMeLeHUI0 eIMHUYHOTO | C) IOTeHLIa
MOJIOKUTENIBHOTO  3apsiia |3 |d) KuHeThueckas SHeprust
JNAHHOW TOUKM B OeCKOHeUYHOCTH |e) cuia KynoHa
Ha3bIBaeTCs. ..
16. |Ykaxure eauHULI u3MepeHwus|a) H/m
MarHuTHOTO MOMeHTa b) Am*
c) B/m*
d) H/Kn
e) ik
17. |Ecnm oTHOCUTe/nbHasi MarHuTHas|a) (peppoMarHeTHkK
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18. |Cwuna, gelicTByroljasi B MAarHUTHOM | 3alMILINTe Ha3BaHUe U (POPMYJ1y [1/1s1 BBIUMCIIEHHUS
rojie Ha [ABWXKYLIUWCA  3apsf,
Ha3bIBAETCSI CUJIOM. ..

19. |EauHuLb! u3mepenwus |a) H/m
VHJYKTHUBHOCTH b) I'u

c) B/m*
d A
e) [k
20. |DOHeprus MarHUTHOT O nonsa| _mv’
BBIUMC/ISIETCS 110 (hopmyie: a) 2
cuU’
b
) 2
c) mgh
LI
d =
) 2
3
—kT
e) >

OTBeThI Ha 33/JaHUSA TeCTa

1 C 6 ABC 11 CD 16 B
2 C 7 A 12 B 17 A
3 C 8 C 13 ABE 18 *
4 * 9 A 14 A 19 B
5 F 10 ABC 15 A 20 D

* 4. Tena B3aUMOJEMCTBYIOT C CWIaMH, DAaBHBIMH TI0 BeJIMUMHE U TPOTHUBOIOJIOKHBIMH TI0
HarnpaBJ/IeHHUIO.
18. Cuna Jlopennja F;=q B v Sina

IIkana OIl€eHMBAHHUA Pe3y/IbTdATOB TeCTHPOBAHHUA

% BepHbIX pellieHu# (0TBeTOB) IIIkana oueHMBaHUA
85-100 OT/IMYHO
70 - 84 XOPOILLIO
50- 69 Y OB/IETBOPUTE/ILHO
0-49 Hey/I0BJIeTBOPUTE/IbHO

6.3. OyeHouHble cpedcmea NPoMeHCymouyHo20 KOHMpois

Borpocs! A/i1 NoArOTOBKU K MPOMEKYTOYHOU aTTeCTaldyd MO UTOraM OCBOEHMS
NUACLUTLIVHBI
Bomnpocsl A/is1 NOAroTOBKM K 3auety (1 cemecTtp)

1. KuHemaTuKa Kak pa3zen pusuku. [IpmkeHue. Tpaekropus asrkeHusi. Cuctema
oTcueTa. XapaKTePUCTUKU [IBWKeHUs. PaBHOMepHOe [BWwkeHHe. ['paduueckoe
Tripe/iCTaB/IeHre pABHOMEPHOTO JBWKeHus. CpeiHsisi CKOPOCTb.
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2. KuHematuka. PaBHOyCKOpeHHOe [IBIDKeHUe. XapakTepuCTUKU
PaBHOYCKOPEHHOr0 /JBWKeHusl. ['padmueckoe TmpescTaB/ieHMe PaBHOYCKOPEHHOTO
[BWKeHUsl. MrHOBeHHast CKOPOCTb.

3. Cwbl B mpupoge. YeTbipe BHJa Cujl. XapaKTepUCTUKA I'PaBUTALIMOHHBIX U
3J7IEKTPOMarHUTHBIX CHJL.

4. JIuHamuKa Kak pa3gen ¢Gu3uku. 3akoHbl HbIOTOHA — 3aKOHBI [IBUXKEHUSI.

5. KiroueBble 3ajjaud MeXaHUKW: BeC Tejla, [BWXKYILLErocsi C YyCKOpDEHHEeM,
JIBIDKeHMe TI0 HaK/IOHHOM TIJIOCKOCTH, ABM)KeHHe CBSI3aHHBIX TeJl.

6. Hwmrnybc. 3aKOH COXpaHeHUs1 UMITyJibCca. PeakTUBHOe JBM)KeHHe Kak IpuMep
BBITOJIHEHUS 3aKOHA COXPaHeHUs UMITYJIbCa.

7. DHeprus Tena. KuHeTnueckas v MoTeHLMa/lbHasl SHeprus. 3aKOH COXpaHeHUs
MeXaHUYeCKOW SHepruv. 3aKOH COXPaHeHHs TIOJIHOW SHepruu. BceoOIHOCTh 3TOTO
3aKOHa.

8. Pabora Tena. Ilonstue rmone3Hol paboTel. CBsi3b pabOThI W SHEPTUH,
TeOpPEeMbI O KWUHETUUECKOU U MOTeHL[MaTbHOM SHePrusix. MOI[HOCTE.

9. CdopmynupyuTe 3aKOHBI COXPaHEHUS] UMITYJIbCa U SHEPTHUU.

10. CopmynupyuTe TeopeMbl O MOTEHL[UATLHOM Y KWUHETUYECKOW SHEPrUH.

11. Pabota, MOII[HOCTh, 3Heprusi. @opmyJibl pacueTa 3TUX BeJTMUUH.

12. OcHOBHbIE ypaBHEHUS] KWUHEMAaTUKU BpalllaTe/IbHOTO IBMKEHUSI.

13. /luHaMmuKa BpalljaTesbHOIO JBUKeHUS TeJla.

14. Dnektpuueckue 3apsbl, UX B3auMojencTBre. 3akoH KyoHa.

15. Dnektpuueckoe  nosie.  HanpsbkéHHocte  mons.  CuioBble  JIMHUU
3JIEKTPOCTaTUYECKOro MoJist. [IpyHLMN CyTeprio3uyy 3/1eKTPOCTaTUYeCKUX MOJIeH.

16. IIoTOK BekTOpa HAaMNpsHKEHHOCTH 3JIEKTPOCTaTUUYeCKOro TIios. Teopema
Octporpazckoro-I'aycca.

17. Pabota 1O TiepeMellieHWIO 3apsj@ B  3J€KTPOCTAaTHUECKOM  TIOJIe.
[ToTeHUMANBbHBIN Xapakrep 3/IeKTPOCTaTUYeCKOIo T0JIS1. [ToreHumann.
OKBUIMOTEHLIUA/IbHbIE TIOBEPXHOCTHU.

18. TToTenuyuasn. [IpyHUMN CyTepIO3ULMY 37IEKTPOCTaTUUECKUX MOJIeH.

19. CBsI3b MeXXy HaTpPsXKeHHOCTBIO 3JIEKTPOCTaTUYECKOTO M0JIS1 ¥ TOTeHLMaIOM.

20. DnieKTpocTaTUyeckoe roJjie B JU3JIeKTPUKaX.

21. D/IeKTpOeMKOCTh MPOBOJHUKA. KOHZEHCAaTOpbl M UMX 3JIeKTPOEMKOCTh.
OHeprus 3apsKeHHOr0 KOHIeHcaTopa v 3/IeKTPOCTaTUUeCKOro moJis.

22. JnekTpuueckui ToK. Cuia TOKa, IVIOTHOCTh TOKA. Y CJIOBUS CYI|eCTBOBAaHUS
3JIeKTPUUECKOr0 TOKa.

23. 3akoH [xoyssi-JleHiia B AuddepeHIuanbHON U MHTETPaJbHOM (opMe.

24. MarHuTtHoOe 1osie. BeKTop MarHUTHOW UHAYKLWU.

25. 3akoH buo-CaBapa-Jlariaca U ero npumMeHeHue [l pacuera MarHATHOTO
T10J1s1 KpyTrOBOI'O TOKaA.

26. JleiCTBMe MarHUTHOTIO IO/ HA MPOBOJHUK € TOKOM. Cuia Ammepa.

27. [lelicTBUe MarHWTHOTO TOJIS1 HA ABWXKYILWH 3apsif. Cuna JlopeHua.

28. MarHutHblii TIOTOK. PaboTa 1o mnepeMelilleHHIO TPOBOJAHUKA M KOHTypa
CTOKOM B MarHUTHOM I10JIe.

29. DnekTpomMarHuTHas UHAYKLMA. 3aKoH Papazes. [Ipasuio JleHna.

30. UuayktuBHOCTh. CamouHAYK1Ms. TpaHcopmaTophl.
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Bomnpocsl Ajis1 NOAr0TOBKHU K 3K3aMeHy (2 cemecTp)

1. MexaHuueckue TapMOHMUeCKUe KonebaHusi. KuHeTrueckast ¥ TIoTeHI[AabHasT
SHEPrUu.

2. M'apmoHnuecknii ocIATOp. TIpy>KUHHBIM, (U3MYECKUA M MaTeMaTU4eCKUi
MasITHUKU.

3. CBoboiHBIE TapMOHUUECKUe KoiebaHus B KosiebaTe/IbHOM KOHTYPE.

4. BelHY)KJeHHble ~ (MexaHWYeCcKhe U 3JIeKTPOMarHUTHbIe)  KoyiebaHUsI.
Awmruutyza v dasza BeIHYKIeHHBIX Konebanuii. Pe3oHaHC.

5. BosiHOBBIe Tipouiecchl. [IpofonbHBIE W TIOTepeuyHbie BOJIHBI. Y paBHEHHE
beryiieit BOJHBI.

6. ®a3oBasi CKOPOCTh. Bo/IHOBOe ypaBHeHuMe.

7. 3ByKOBbIe BoJiHBI. DddekT Jormepa.

8. TazoBele 3akoHBL. [300apHbii mporecc (3akoH  I'eit-JIroccaka).
N3oTepmuueckuii miporjecc (3akoH bouns-Mapuotrta). MI30XOpHBIM TipoljecC (3aKOH

[aps).
9. 3anummTe ypaBHeHHWe COCTOSIHUS MeaqbHOro rasa (ypaBHeHue MeH/eneeBa-
KnanetipoHa). BriBegiuTe u3 3TOr0 ypaBHEHUsS - YpaBHEHUsS M30TePMUUECKOro,

1300apHOT0 U M30XOPHOI'0 TIPOL[ECCOB.

10. ArperatHble  cocTOsiHUSI  BelmlecTBa. OxapakKTepu3yilTe  CIOCOOHOCTH
M3BeCTHBIX BaM arperaTHbIX COCTOSTHUM COXpaHsTh GopMy U 06beM.

11. Ctpoenuie BemlectBa. ['a3000pa3Hoe, >XHAKOe ¢ TBEpAOe COCTOSIHUE
Bell|ecTBa.

12. TlepBbIi1 3aKOH TePMOJAMHAMUKHN. 3HaU€HHEe MePBOr0 3aKOHA TEPMOJUHAMUKH.
BTtopoii 3akoH TepmoarHamMuKu. Ero 3HaueHue.

13. KITA. Egunnner usmepenuvs KII. KIII TerioBoro gsurareris.

13. Hukn KapnHo. KIT/I uaeanbHOM TeIJIOBOW MalllMHBI.

14. Apguabaruueckuii mporiecc. [TpuBeanTe MpUMep afiabaTUUeCKOTO Mporiecca.

15. BHyTpeHnHsst s3Heprusi. CriocoObl M3MeHeHUsI BHYTPEeHHEeH SHepriu.

16. MonekyisipHO-KUHeTAUeCKass Teopus Ta30B W ee 3KCIepUMeHTalbHOe
oboCHOBaHHUe.

17. OcHoBHOe ypaBHeHve MKT. YpaBHeHHWe COCTOSAHUSA W/JealbHOIO rasa
(ypaBHeHHe MeHieneeBa-KarnelipoHa).

18. IIpuMeHeHVe T1IepBOT0 3aKOHAa TePMOJAWHAMUKU 11 U30MPOL[eCCOB. 3HaUeHue
MepBOro 3aKOHa TepMOJVMHAMUKNA. BTOpOU 3aKOH TepMoAuHaMUKu. Ero 3HaueHue.

19. TemniepaTypa Kak Mepa 3Hepruu MoJiekys. TersioBoe paBHOBecuHe.

20. OCHOBHBIe 3aKOHBI T€OMETPUYECKON OTNTHKH.

21. Tonkwue mH3bL ITocTpoeHne N300paykeHU C TIOMOIILIO JIUH3.

22. OcHoBHbIe (hOTOMETpUUECKUE BeJTUUNHBI.

23. KorepeHTHOCTb ¥ MOHOXPOMAaTUUHOCTb CBETOBBIX BOJH. MHTepdepeHLys
cBeTa. Metoabl ee HabmozeHus. Pacuer uHTephepeHIIMOHHOW KapTHUHBI OT ABYX
VICTOUHUKOB.

24. udpakuus ceeta. [Ipunimn ['tolireHca-PpeHersi.

25. Meton 30Hg @penens. [IpsMosivHeliHOe paclpoCTpaHeHWe CBeTa.
Mudpakiyus OpeHesist Ha KPYT/JiIOM OTBEPCTHH U JUCKe.
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26. Ilonspusaumsi cBeta. EcTecTBeHHbIM M TIO/NSPU30BaHHBIM CBET. 3aKOH
Marttoca.

27. TemioBoe U3nyueHre 1 ero XxapakTepucTuku. 3akoH Kupxroda.

28. ®otos3ddekt. Ero Buabl. OCHOBHBIE 3aKOHbI BHeIlHero (GoTo3¢deKTa.
YpaBHeHue DVHILTelHa J11 BHeIIHero Ggotos¢dekKTa.

29. Macca u umnynbc poToHa. [laBieHue cBeTa.

30. 3ddekt KomnroHa. EQuMHCTBO KOpPNyCKY/JSIPHBIX M BOJHOBBIX CBOWCTB
57IEKTPOMAarHUTHOT'O U3J/TyUYeHUsI.

31. Mopenu atoma TomcoHa u Pe3epdopa.

32. JlvuHeWyaTblv CIieKTp aToma Bogopoja. IToctynatel bopa. OnbiTel @paHka U
I'epuja. CriekTp aTomMa Bozgopoja 1o bopy.

33. Kopnycky/sipHO-BOJTHOBOM [lyaiv3M CBOMCTB BelecTBa. CBOMCTBA BOJIH e
Bpouns.

34. Pa3smep, cocTtaB U 3apsj, aTOMHOro sifpa. MaccoBoe U 3apsfioBoe 4uC/a.
HedeKT Macchl U SHEPrusi CBSA3M sifipa.

35. ApepHbie cunbl. Mogenu szapa.

36. PajnoakTUBHOe W3/yueHHe U ero BUJbI.

37. 3aKOH pajvOaKTUBHOIO pacriaza. [IpaBuia cMmeljeHus.

38. 3akoHOMepHOCTH anbda-pacrnajga. berra-munyc-pacnaj. Heirtpuno. I"'amma-
M3J/lydeHle U ero CBOMCTBa.

39. SApepHble peakuuy MNoA JeWCTBHEM HEWTPOHOB. Peakuusi ngesieHust sifpa.
LlerHas peakijus geeHUs.

40. TlousiThe 06 3/eMeHTapHBIX YacTuijaX. KBapku.

6.4. MemooduuecKue mamepuasbl, onpede/asiowjue npoyeoypbl OYeHUBAHUSI
3HaHUll, yMeHUll, HA8bIKO8 U (U/U) onblima Oesime/gAbHOCMU, XAPAKMepPU3yUWUX
Imanbl (popMupoeaHusi KomnemeHyuti

OCHOBHOM 1ie/Ibl0  TIPOBeZIEHWs] TIPOMEXKYTOUHOW  aTTecTal[id  SIB/ISIeTCS
orpe/ie/ieHUe CTeTleH! AOCTHKeHUs 1iesiel 110 yueOHOM AUCIUIUIMHE WU ee pa3fiesiaM.
Ocy1ecTBasieTcsi 3TO TMPOBEPKOM UM OLEHKOW YPOBHS TeOpeTUUeCKOW 3HaHUM,
TMOJTyUeHHBIX 00yUarol[UMUCS, YMeHUsI TIPUMEHSTh WX B PellleHUU MpakKTHUeCcKuX 3a/ay,
CTelleH! OBJIaJieHUs1 00yUaroIMMKCS MMPaKTHUeCKMMH HaBbIKaMU Y YMEHUsIMU B 00beMe
TpeboBaHM1 paboyeil TPOrpaMMBI T10 JUCLUTIMHE, a TAKXKe UX YMeHHe CaMOCTOsITeTbHO
paboTtath ¢ yueOHOI IUTEPATyPOA.

Opranusaijusi TpOBefieHUsT TIPOMEKYTOUHON aTTecTal[id perjiaMeHTHUpOBaHa
«[Tono>kenrieM 006 opraHu3aiuu o0Opa3oBaTe/NbLHOTO TIpoijecca B (esiepasbHOM
roCy/JapCTBeHHOM aBTOHOMHOM 00pa30BaTelbHOM  yUpeXAeHUHu «MOCKOBCKUM
MOJINTeXHUUECKUN YHUBEPCUTET»

6.4.1. Tlokazameau OYeHUBAHUS KOMnemeHYull HA pA3AUYHbIX 3MAnax ux
¢opmuposaHusi, docmudiceHue oOyUarWUMUCS NAAHUPYeMblX pe3y/abmamog obyueHus
no oucyunauHe

| Kopa 1 HauMeHOBaHHe KOMIIETeHIIMHU
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YK-1. CriocobeH oCyI1ieCTB/ISATh TOUCK, KPUTUUECKUI aHa/TN3 U CHHTe3 UH(POPMAL|H, IPUMEHSITh

CHCTEeMHbIM noaxon Ajd pelieHrd MOCTAB/JIEHHBIX 3da/4d4

Jran Kpurepyuu oneHuBaHus

(ypOBEHL OT/IMYHO Xxopoiio YAOB/I€ETBOPUTE/ILHO HeyJA0B/IETBOPUTE/IBHO

)

3HaTh OOyuarormiics OOyuarormumiics OOyuarormuiics OO6yuarormmiics
JIeMOHCTPUPYeT JIeMOHCTPUPYET JeMOHCTPUPYeT JIeMOHCTPUPYeT
T0JIHOE YaCTUUHOE HeToJTHOoe TMI0JIHOE OTCYTCTBUE
COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE WU HeZI0OCTaTOUHOe
(el (1447001115 0:¢ () (914%{0011170:¢ creyroImx COOTBETCTBUE
3HaHUM: 3HaHWUU: 3HaHWUM: crenyroLmx
TeOpeTUYeCKUX TeopeTUUeCKUX TeopeTUYeCKUX 3HaHUM:
OCHOB (pU3UKY; OCHOB (PU3UKWY; OCHOB (PU3UKWY; TeOpeTUUeCKUX
OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOB ()M3UKH;
TIPOLIECCOB U TMPOLIeCCOB U TPOLIeCCOB U OCHOBHBIX
3aKOHOB B 00/1aCTH | 3aKOHOB B 00/1aCTH | 3aKOHOB B 00/1aCTH | TIPOLIECCOB U
MeXaHUKH, MeXaHUKH, MeXaHUKH, 3aKOHOB B 00/1aCTH
MOJIEKYISIPHOM MOJIEKYJIIPHOM MOJIEKY/ISIpPHOM MeXaHUKH,
¢busuKy, ¢busuky, ¢busuky, MOJIEKY/ISIPHOM
3/1eKTpUYeCcTBa 1 3/1eKTpUYecTBa 1 3/1eKTpUYecTBa U bu3nKy,
MarHeTusma, MarHeTusma, MarHeTv3ma, 3/IeKTpUUeCcTBa 1
OITHKU; OMTHKY; OMTHKY; MarHeTusma,
Pa3/IMUHBIX Pa3/IMUHBIX Pa3IUUHBIX OTITHKU;
Crioco60B ¥ MEeTOZIOB | ClToCOO0B ¥ METOZIOB | CITOCOOOB ¥ METOZIOB | Pa3/IMUHbIX
pellieHust peliieHust pelilieHust Croco60B U MeTO/I0B
¢dbu3uyeckux 3afad. | ¢pu3MUeckux 3afiau. | GU3UUeCKUX 3a/lau. | pelieHusi

¢bu3mUecKrx 3aau.

ymerb | OOyuarormiics OO6yuarormumiics OOyuarormuiics OOyuarormuiics He
JIeMOHCTPUPYET JIeMOHCTPUPYET J€EMOHCTPUPYeT yMeeT WU B
TOJIHOE YaCTUYHOE HeToJTHOe HeJI0CTaTOYHOU
COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE CTereH!u yMeeT:
(el (144700111%0:¢ () (914%{0011170:¢ () (S14%{011170:¢ TIPOBECTH aHa/n3
YMEHUU: YMEHHUU: YMEHUM: yCJI0BUS 3a/1aUH,
MPOBECTH aHa/K3 MPOBECTH aHa/n3 TIPOBECTH aHaJu3 orpefie/iuB
yCJIOBUS 3a/lauH, yCJIOBUS 3a/lauH, yCJIOBUS 3a/]auH, OCHOBHbIE
orpezie/ivB orpe/ie/ivB orpezie/iuB ¢busnueckre
OCHOBHbIE OCHOBHbIE OCHOBHbIE SIBJIEHUS U
(du3uyeckue dbusmyeckue dbusnueckue TIpOLIeCChl;
SIBJIEHUS U SIBJIEHUS U SIBJIEHUS U OCYIIIeCTBUTD TTOUCK
TMIPOLIeCChI; TPOLIeCChI; TIPOLIeCChI; vH(bopMaLuy,
OCYI[eCTBUTD TIOUCK | OCYI[€CTBUTD TIOUCK | OCYIL[ECTBUTH TIOUCK | HEOOXOUMOM /1St
rvH(opMaly, vH(opMaruu, vH(dopMaluy, pelieHus
He0OX0JUMOM 1S He0OX0JUMOM IS He00X0IUMOM JIst bu3nueckoit 3asauuy;
pellieHust pelilieHust pelleHust KPUTUUECKU
bu3nueckoit 3aauy; | pusnueckou 3aaur; | pU3NUeCcKoi 3a/jaun; | OL[eHUTb,
KPUTHUECKU KPUTHYECKU KPUTHUECKU TpoaHaIn3upoOBaTh
OLIEHUT, OLIeHUT, OLIeHUT, u
NpoaHa/u3upoBaTh | MpOaHa/JIW3UPOBaTh | MPOAHa/NM3UpPOBaTh | CUCTEMAaTHU3UPOBATh
u u U HaW/JIeHHYO0
CUCTEMAaTHU3UpPOBaTh | CUCTEMAaTHM3UpOBaTh | CUCTeMAaTHU3WpOBaTh | WUH(OPMALUIO;
HaW/IeHHY1O0 HaW/IeHHY1O HaW/IeHHYO TIPUMEHUTh
r“H(opMaluio; r“H(opMaluio; vHdOopMaluio; TeopeThUuecKue
TIPUMEHUTh TIPUMEHUTD TIPUMEHUTD OCHOBBI (DU3UKU K
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TeopeTHUecKue

TeopeTHuecKue

TeopeTHuYecKue

PeILeHuIo 3a/ay,

OCHOBBI (PU3UKU K OCHOBBI (PU3UKH K OCHOBBI (PU3UKH K WICTIOJIb3YSl
peLleHHtIo 3a/ay, peLLeHHo 3a/jay, peLleHuto 3a/ay, CUCTEeMHbIN MOAXO0[,
WICTI0JIb3Y51 WCII0/Ib3Y51 VICTIOJTb3YS1 KPUTHUECKU
CUCTEMHBIN MOX0/l, | CUCTEMHBIN MOAX0/[], | CUCTEMHbBIA MOAXO0[, | OL[eHUTb
KPUTHUECKU KPUTHYECKU KPUTHYECKU T0JlyYeHHbIe
OLIEHUTh OLIeHUTh OLIeHUTh pe3y/bTarThl.
TM0JlyYeHHbIe TM0JTyYeHHbIe T0JTyueHHbIe
pe3y/bTarThl. pe3y/bTaThbl. pe3y/bTaThl.

Baajer | OOyuarouuiics OO6yuarormmcst OO0yuaromnuncst OOyuaronuiics He

b cBOOOJHO JIOTTyCKal0TCA B/Ia/leeT B HETIOJTHOM | B/aJieeT Ui B
NpUMeHsieT He3HauuTe/IbHbIe o0beMe U MPOSIB/ISIET | HeJOCTAaTOUHOMN
T0JlyYeHHbIe OLIMOKHY, HeJI0CTaTOYHOCTh CTereH!y BjiafleeT:
HaBbIKY, B [IOJTHOM | HETOYHOCTH, BJIa/IeHUS: aHa/IMTUYeCKUMU
o0beMe BrajieeT: 3aTpyJHeHUs, aHa/IUTUYECKUMU HaBbIKaMU B
aHa/IMTUYeCKUMU YaCTUYHO BJlaZieeT: | HaBbIKaMU B oripejie/IeHun
HaBbIKaMU B aHa/IUTUYECKUMU orpezie/ieHun 6a30BbIX
oripejie/IeHun HaBbIKaMH B 6a30BbIX COCTaBJISFOLIUX
0a30BBIX onpejie/ieHUN COCTaBJISIFOLIUX (dbu3uyeckoi 3azauu;
COCTaBJISIFOLUX 0a30BbIX (br3nuecKoit 3aflauy; | HaBbIKaMM MOMCKa,
(br3nuecKoil 3a1auk; | COCTaBISIFOLIUX HaBbIKaMU MOMCKa, | aHa/iu3a 1
HaBbIKaMH TOMCKa, | (M3MYecKOl 3a/auy; | aHa/Iu3a v cucTeMaTH3alUru
aHanvsa u HaBbIKaMU TIOMCKA, | CUCTeMaTU3aLuu vHbopMaLuy;
cucTeMaTU3aLru aHasm3a u vHopMaLuy; HaBbIKaMH aHa/IM3a,
vH(bopMaLy; cUCTeMaTH3aLiu HaBbIKaMU aHa/iM3a, | CUCTEMHOIO
HaBbIKaMU aHa/v3a, | WHbopMaluy; CUCTEMHOT'0 TOAX0/a K BIOOPY
CUCTEMHOT0 HaBbIKAMU aHa/M3a, | MOJX0/a K BLIOOPY | pellieHust
TOAX0/a K BEIOOPY | CUCTEMHOTO pelieHus ¢busnyeckoii 3ajauu;
pelieHus Mo/IX0/a K BIOOPY | (hM3MUeCKOM 3aiaut; | KpUTUUECKOMN
¢bu3nyecKoil 3a/jauy; | pelieHus KPUTHUYeCKOU OLIeHK!U
KpUTHYEeCKON (bu3myeckoit 3ajjaun; | OLleHKH TO/TyYeHHbBIX
OLIEHKU KPUTHUeCKOU TOJTyYeHHBIX pe3y/bTaToB.
T0JTyYeHHBIX OLIeHKH pe3yJbTaToB.
pe3y/bTaToB. T0JTyYeHHBIX

pe3yJ/bTaToB.

Ko 1 HauMeHOBaHHe KOMIIeTeHIIUHU
OIIK-1. Cioco6eH NMpUMeHsITh eCTeCTBeHHOHAyuUHbIe W 00IjeHKeHepHbIe 3HAHMSI, MeTO/IbI
MaTeMaTUueCKOro aHa/ii3a U MO/le/TMpPOBaHUsl, TEOPeTUUECKOT0 U SKCIIePUMEHTaTbHOT0
HCC/ieZiIoBaHus B TIPO(eCCHOHA/ILHOM JiesiTeTbHOCTU

Jran Kpurepyuu oneHuBaHus

(ypOBEHB OT/IHYHO xopouio YA0B/1€ETBOPUTE/IBHO HEeyA0B/IETBOPDUTE/IbHO

)

3HaTh | OOyuarouuiics OO6yuarormiics OO6yuatomumiics OO6yuatomumiics
JleMOHCTPUpPYET JleMOHCTpPUPYeT JeMOHCTPUpPYeT JleMOHCTPUpPYeT
TI0JIHOe YaCTUYHOe Her10/IHOe TI0JIHOe OTCYTCTBUE
COOTBETCTBHE COOTBETCTBUE COOTBETCTBUE VI HeJJ0OCTaTOYHOe
C/1eyIOIINX (&) (143 {0)11170: (114 %{011170:¢ COOTBETCTBUE
3HaHUU: 3HaHUWU: 3HaHWU: C/Ie[yIOLUX
TeOpPeTUYeCKUX TeOpeTUYeCKUX TeOpeTUYeCKUX 3HaHUM:
OCHOB (pU3UKY; OCHOB (pU3UKY; OCHOB (PU3UKWY; TeOpeTUUeCKUX
OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOB (PU3UKY;
TIPOLIECCOB U TIPOLIeCCOB U TIPOLIECCOB U OCHOBHBIX
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3aKOHOB B 00/1aCTW | 3aKOHOB B 00/771aCTH | 3aKOHOB B 00/1aCTH | TTPOLIECCOB U
MeXaHUKH, MeXaHHUKH, MeXaHUKH, 3aKOHOB B 00/1aCcTH
MOJIEKYISIPHOM MOJIEKYISIPHOM MOJIEKYJISPHOM MeXaHUKH,
busuky, busuku, ()7€371478 MOJIEKYISIPHOM
3/1IeKTpUYeCTBa U 3/1eKTpUYeCTBa U 3/IeKTPUYUECTBA U (763711078
MarHeTusma, MarHeTu3sMa, MarHeTu3Ma, 3/IeKTPUYeCTBa U
OTITHKH. OTTHKH. OTITHIKH. MarHeTH3Ma,
OTITHKHU.

ymerb | OOyuarommiics OOyuarormumiics OOyuarormuiics OOyuarommuiics He
JIeMOHCTpUpYeT JIeMOHCTpUpYeT JIeMOHCTPUPYeT yMeeT WK B
TI0JTHOE YacTUYHOe HeTI0/THOe He/I0CTaTOYHOM
COOTBETCTBHE COOTBETCTBHE COOTBETCTBUE CTeTieH! yMeeT
CJIeIYIOIINX CJIeYIOIINX CJIeYIOLIIX pelaTb
YMeHUU: YMeHUN: YMeHUM: CTaHZapTHbIe
peliaThb peliaThb pelLiaTh nipodeccroHabHbIe
CTaH/lapTHbBIE CTaH/IapTHBIE CTaHJApTHbIE 3afjaum C
rpodeccuoHa/ibHble | TIpoeccoHa/bHbIe | IPO(decCUOHabHbIe | MPUMeHeHUueM
3aJjauu C 3aflauu C 3alaum C €CTeCTBeHHOHAYUHbI
TipUMeHeHreM ripyMeHeHneM TIpYMeHeHHeM XU
€CTeCTBeHHOHAYUHbl | eCTeCTBeHHOHAYUHbI | eCTeCTBEeHHOHAYUHbI | OOIIeMHKeHePHBIX
XU XU XU 3HaHUM, METOZIOB
o0LerHXeHepHBIX | OOIeMHKeHepHBIX | OOIIeMH)KEeHePHBIX | MaTeMaTU4eCKOTro
3HAHUM, METO/IOB 3HaHUI, MeTO/I0B 3HaHUM, METO/IOB aHa/ii3a u
MaTeMaTH4eCcKOro MaTeMaTHUuecKoro MaTeMaTHuecKoro MO/Ie/IMPOBaHMUS.
aHasM3a u aHasM3a u aHa/m3a u
MO/Ie/IMPOBaHMUS. MO/Ie/TMPOBaHUs. MO/ie/IMpPOBaHMUS.

Biager | Obyuaromuiics OO6yuaroummcst OOyyaroruicst OOyuaroiuiicst He

b CcBOOOHO JIOTTy CKAFOTCSI BJIaJleeT B HETIO/THOM | BJIaJieeT WU/U B
TIPUMeHSIeT He3HauHTe/IbHbIe o0beMe U MPOSIB/ISIET | HeJOCTAaTOUHOMN
TIOJTyYeHHbIe OLIMOKH, He/I0CTaTOYHOCTh CTeTeHH BJla/ieeT:
HaBBIKH, B TIOJIHOM | HETOUHOCTH, BJIaJIeHUSI: HaBBIKaMH
o0beMe BrajieeT: 3aTpy/iHeHMUS, HaBbIKaMU TeOpPeTUYeCKOro U
HaBBIKaMH YaCTUYHO B/Ia/IeeT: | TeOPEeTHUEeCKOro U 5KCTIepUMeHTaIbHOT
TEOPeTUYeCKOTo U HaBbIKAMU 9KCTIePUMEHTA/IbHOT | O UCC/Ie/IOBaHMUS
9KCTIepUMEHTa/IbHOT | TeOPeTUUeCKOTro U 0 WCCJIe[loBaHUsI 00BbeKTOB
0 UCCJIe/IOBaHMUS 9KCTIePUMEHTA/IbHOT | 00BbEKTOB nipodeccCroHaTBLHON
00BbeKTOB 0 MCC/IeloBaHUsI rpoeccCUOHaNBHON | JieTeNTbHOCTH.
rpodecCHOHaLHOM | 00BEKTOB JiesiTe TbHOCTH.
JlesITe/TbHOCTH. nipodeccroHaNIbHON

JIesITeJTbHOCTH.

6.4.2. MemooOuka oyeHUBaHus pe3y/Abmamos NpoMeHCymouHoll ammecmayuu
[Toka3aTesisiMMU OLleHUBAHUSI KOMITETEHI[MI Ha 3Tarie MpOMeKyTOUHOU aTTecTal[uu
no aucuuriiHe «Pu3rka» SBSIOTCS pe3y/IbTaThbl 00yueHust 1o AUCLIUTLTUHE.

O1eHOYHBIH JIUCT Pe3y/IbTaTOB 00yYeHHUsI M0 AUCIUII/IHHE

Kopg
KOMIeTeHIM U

3HaHUA

Y Menus

HaBpIlku

YpoBennb
copmupoBan
HOCTH
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KOMIIeTeHI[U!
Ha AAHHOM
jTane / OeHKa

YK-1. CriocobeH | 3HaTh YMETb TPOBECTU BJ1aJIETh
OCYIIIeCTB/ISATh TeopeTHuuecKue aHaJii3 yCI0BUS aHa/IUTUYeCKUMU
TIOUCK, OCHOBBI (PU3MKY; | 33/lauM, OMpPeJie/IMB | HaBbIKaMU B
KPUTHUECKUM OCHOBHbIE OCHOBHbIE orpefie/ieHUU
aHa/Ii3 U CUHTe3 | MpOLeCChl U ¢busnueckue 6a30BbIX
vH(bopMalLuy, 3aKOHBI B SIBJIEHUS U COCTaBJISTFOIINX
TIPUMEHSITh obmactu TIPOLIeCChI; bur3nyeckom
CUCTEeMHBIM MeXaHUKH, yMeTb 3a/jauu;
MoAX0[, /s MOJIEKY/ISIPHOM OCYILIeCTBJISITh B/Ia/leTh
pelilieHust bu3uky, MOWCK UH(OpMaIuY, | HaBbIKaMU
MOCTaBJ/IEHHBIX 3/IeKTPUYeCTBa U | HeOOXOUMOM /171sT TOUCKa, aHam3a
3azau MarHeTusma, pellieHust U
OTITHKW,; (bu3uyeckoi 3a/jauy; | CUCTeMaTU3aluu
3HaTh pa3/IMuHble | yMeTh KPUTUUECKH | uHbopMaluy;
Croco0bl U OLIeHUTb, B/Ia/leTh
MeTO/IbI pellieHrsl | POAHaM3UPOBaTh | HaBbIKaMU
(bu3nyecKux u aHam3a,
3ajau. CUCTeMAaTHU3UPOBaTh | CUCTEMHOTO
HaliJleHHY10 rojxo/a K
vH(bOpMaLIHIo; BLIOOPY pelieHus
yMeTb TIPUMEHSITh bur3nyeckom
TeopeTHuuecKue 3a/jauu;
OCHOBBI (DU3UKU K KpUTHYECKOU
pellieHuto 3a/jay, OLIEHKU
WCII0JIb3Y51 T0JTyYeHHBIX
CUCTEMHBIN MOX0/, | pe3y/bTaToB.
KPUTHYECKU
OLIEHUTh
M0JlyYeHHbIe
pe3y/IbTaThl.
OIIK-1. 3HAaTh: OCHOBBI YMeTb: pelliaThb B/1aJIETh
Crniocobex MaTeMaTUKH, CTaH/lapTHbIE HaBbIKaMU:
TIPUMEHSITh bu3nKuy, npodeccroHaNbHbIe | TEOPETUUYECKOTO U
eCTeCTBeHHOHayu | BHIUUC/UTE/ILHOM | 3afiauu C 9KCIepUMeHTaIbH
HbIe U TEXHUKU U rpUMeHeHeM Or0 WCCre/loBaHus
0OIIIeMH)KeHEPHBI | POrPaMMHPOBAH | €CTECTBEHHOHAYUHbI | 0OBEKTOB
e 3HaHUS, sl XU ripoceccuoHaIbH
MeTO/IbI OOIIIeNH)KEHEPHBIX | OH [1eITeJTbHOCTH.
MaTeMaTUuecKor 3HaHUM, METO/OB
0 aHa/M3a u MaTeMaTUueCKoro
MO/le/TUPOBaHus, aHanvsa u
TeOpeTUUeCcKOoro MO/Ie/TUPOBaHUs
u
9KCTIepUMEHTaTh
HOTO
WCCIe/JOBaHUS B
ripogecCOHa/IbH

O iesiTe/TbHOCTU
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OteHKka 1o JUCLUIIMHE (CpeAHee apudMeTUyecKoe)

O1jeHKa «OTJIMYHO» BBICTABJISIETCS, €C/IU CpeJiHee apu(dMeTHUecKoe HaxXOJUTCS B
vHTepBase ot 4,5 70 5,0.

O1jeHKa «XOpOIIIO» BHICTaBJISIETCS, €C/TU CcpefiHee apudMeTHUecKoe HaXOAUTCS B
vHTepBase ot 3,5 70 4,4.

O1jeHKa «yZ0B/JIeTBOPUTE/IbHO» BBLICTAaBJISIETCS, €C/U CcpejiHee apudMeTHUecKoe
HaxXOJUTCS B UHTepBase oT 2,5 70 3,4.

O1jeHKa «Hey0BJIeTBOPUTEbLHO» BBICTABJ/ISIETCSI, €C/IU CpefiHee apudMeTUUecKoe
HaxoAuTcs B uHTepBase ot 0 1o 2,4.

[TpomMexxyTouHasi aTTecTalyst 00yJarouxcsi B opmMe 3K3aMeHa TTPOBOAUTCS 10
pe3y/ibTaTaM BBITIOJTHEHUSI BCEX BUJIOB yueOHOM pabOThI, TIPelyCMOTPEHHbIX yueOHBIM
MJIaHOM MO AucHuIIMHe «®u3uKa», NpU 3TOM YUMUTBIBAIOTCS Pe3y/bTaTbl TEKYIIEro
KOHTPOJIA yCIleBaeMOCTM B TeueHue cemectpa. OLleHKa CTeneHd [JOCTHXKEeHUS
00yuaroIUMHCS TIJITAHUPYEMBIX Pe3y/bTaTOB O0yUeHHsI M0 AUCIUTUIMHE TPOBOIUTCS
riperofiaBaresieM, BeAyI[AM 3aHSATUS T10 AUCLIUIIIMHE MeTOJ0M 5KCIepTHOU oLleHKH. [1o
WTOTaM IMPOMe)KYTOUHOM aTTeCTallvU 110 JUCLIUTVIMHE BbICTABJISIETCS OLIeHKA «OTJIUYHOY,
«XOPOII0», «y0BIETBOPUTEBHO» WA «HEYJO0BIETBOPUTEBHO.

IIIkana oneHUBaHUS Onucanue

BrbimonHeHbl Bce BBl yueOHON pabOThI, MpeAyCcMOTpeHHble yueOHBbIM
mnaHoM. CTyZJeHT [JeMOHCTpUpYyeT COOTBETCTBHME 3HaHWUW, YMeHWH,
HAaBBIKOB  TpMBeIeHHBIM B  TabiMllax [OKa3aresieil, oOrepupyer
NpUOOpeTeHHBIMU 3HAHWSMH, YMEHHUSIMH, HaBbIKaMH, TNPHUMEHseT WX B
CUTyaL[UsiX TIOBBIIIEHHOMN C/IOXKHOCTHU. [Ipu 3TOM MOTYT ObITb [OMYIIeHbI
He3HauuTe/IbHble OIIMOKN, HETOUHOCTH, 3aTPy/JHEHHS TIPU aHATUTUYeCKUX
orepanysix, IepeHOce 3HaHMM MW yMeHMM Ha HOBbIe, HeCTaHAAPTHbIE
CUTYaLUH.

OTmuuHO

BeirosiHeHbI BCe BUABI yueOHOW pabOThI, TPeAyCMOTPeHHble Y4eOHBIM
ninaHoM. CTyZieHT [eMOHCTpUpPYeT HeloJIHOe, IPaBU/IbHOe COOTBETCTBUE
3HaHWM, YMeHUM, HABBIKOB TPUBEJIEHHBIM B TaOJ/MIIaX TIOKa3aTesel, mbo
eC/I1 TIPY 3TOM ObI/IM ZOTyIIeHbI 2-3 HeCyIleCTBeHHbIe OINOKU.

Xoporio

BbirmonHeHbl Bce BHBI y4eOHOW pabOThI, MpeAyCMOTpeHHbIe yueOHBbIM
riaHoM. CTyJeHT JeMOHCTPUPYeT COOTBETCTBHE 3HaHWi, B KOTOPOM
OCBellleHa OCHOBHasi, HauboJiee Ba)KHAsi YaCTb MaTepHasia, HO TPU 3TOM
JIOTTyIIleHa O/[Ha 3HAaUMTe/TbHas OIMOKa UM HETOYHOCTD.

Y noBeTBOpUTeIBHO

He BbinonHeH oauH unu 6osee BUJ0B yuebHOM paboThI, IIpelyCMOTPEHHbBIX
yueOHbIM TUIaHOM. CTYZAEHT [IeMOHCTPUPYET HeIoJHOe COOTBETCTBHE
3HaHWM, yMeHWi, HaBBIKOB IIpUBeJleHHbIM B Tabsullax IoKa3aresei,
HeyoB/ieTBOpUTENBHO | JOMYCKAIOTCS 3HAUMTE/IbHBIE OLIMOKH, TIPOSIBISIETCS OTCYTCTBHE 3HAHUM,
YMeHUM, HaBbIKOB I10 Ppsjy IIOKas3aTejeld, CTYJeHT MCIIbITHIBAeT
3HauWTe/bHbIe 3aTPYy[HEHUsl TPU OTEepUPOBAHMH 3HAHUSIMU U YMEHHUSIMU
TIpY MX TlepeHoce Ha HOBble CUTYaL[UH.
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7. DnexkTpoHHasi uH¢opMaLOHHO-00pa3oBaTe/IbHAsA cpeja

Kaxxapiii obyudaromiuiicsi B TeueHHe BCero Iepuoja obydeHuss obecrieunBaeTCs
WHVBU/Ya/IbHbIM HeOTPaHWYeHHBIM [IOCTYTIOM K 3/1eKTPOHHOW WH(POpPMallMOHHO-
obpa3zoBarenbHONM cpesile  Uebokcapckoro WHCTUTYTa (dbunmana) MOCKOBCKOTO
TOJINTeXHUUECKOTO YHMBEPCUTeTa U3 000 TOUKH, B KOTOPOW HMeeTCs JOCTYIT K

MH(OPMAaILIMOHHO-Te/IEKOMMYHUKAI[MOHHOM  ceTH  «VIHTepHeT» (nJasee — CeTb
«/IHTEpHeT»), KaK Ha TeppUTOpUM (hr/Irasa, Tak U BHe ee.

OnekTpoHHass WHGOpPMAI[MOHHO-00pa3oBaTenbHasi Cpefla — COBOKYIHOCTh
MH(OPMAI[MOHHBIX U  TeeKOMMYHUKALIMOHHBIX TEeXHOJIOTHH, COOTBETCTBYIOLLIUX
TEeXHOJIOTMUeCKUX  CPeACTB,  00ecreurBaioldX  OCBOEHHe  O0yYaroIMMUCS
oOpa3oBareibHBIX TMPOrpPaMM B TIOJIHOM 00BEME He3aBUCUMO OT MeCTa HaXOXKAeHUs
00yUaroIuXCsl.

OnekTpoHHast UHGOPMaLIMOHHO-00pa3oBaTe/ibHas Cpejia o0ecTieurBaerT:

a) JOCTyI K yueOHBIM Ti/laHaM, pabourM TTporpaMMaM AMCIUIUIAH (MOZYJ/ie),
NIPAKTHK, S7eKTPOHHBIM YueOHbIM W3/IaHUSM | 3JeKTPOHHBIM 00pa30BaTe/bHBIM
pecypcaM, yKa3aHHBIM B pab0ouMx mporpaMMax JUCIUIUIAH (MOZYJ/IeH), TIPaKTHK;

6) dopmupoBaHHe 3/1EKTPOHHOTO TOPT(OIU0 O00ydYaroIierocs, B TOM UHCTe
coxpaHeHHe ero paboT U OI[eHOK 3a 3TH PaboThI;

B) (uKcalmo xofa obpa3oBaTenbHOrO Mpoliecca, pe3y/ibTaTOB MPOMEXKYTOUHOM
aTTeCTal[iu U pe3y/IbTaTOB OCBOEHUsI MPOrpaMMbl OaKaiaBpyaTa;

r) TIpoBeJieHHe y4eOHBIX 3aHSTHM, TpOLeAYp OLeHKA pe3y/bTaToB 00ydeHUs,
peasu3aiysi KOTOPBIX TPeAyCMOTpeHa C TIpUMeHeHHeM 3JIeKTPOHHOTO 00yueHws,
MVCTAHILIMOHHBIX 00pa3oBaTebHBIX TEXHOJIOTHH;

1) B3aUMOJIeICTBUE MeXKIYy Y4YaCTHMKaMM 00pa30BaTebHOrO TPOIecca, B TOM
yyc/le CUHXPOHHOe W (W/IM) aCHHXPOHHOe B3aWMOJEMCTBHUSI TIOCPeJCTBOM CETH
«/HTEepHeT».

DOYHKIMOHUPOBaHUE 3JIEKTPOHHOM MH(OPMAaLIMOHHO-00pa30BaTe/IbHOM  Cpeibl
obecrieurBaeTcst COOTBETCTBYIOIIUMU cpeACTBaMU MH(OpPMaILMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTMM U KBasMbuKalueli paboTHUKOB, ee UCIIO/Ib3YIOIUX U
NO/IlepP>KUBAIOLLINX.

DOyHKUMOHUPOBaHUE 3J/IEKTPOHHOW HH(OPMaLMOHHO-00pa30BaTe/IbHOM  Cpefibl
COOTBETCTBYeT 3aKOHO/ATebCTBY Poccuiickon defepanium.

OcHoBHBIMU cocTabJisitoMu DUOC punnana siBsOTCS:

a) CauT WMHCTUTYTa B CeTH VIHTepHeT, pacCHOJIO)KEHHbIM MO ajpecy
www.polytech21.ru, https://chebpolytech.ru/ koTopsiii obecmieuriBaer:

- IOCTYTI 00yYaroImuxcs K yueOHbIM T/1aHaM, pabouuM TTporpaMMaM JTUCIUTUIVH,
NMPaKTUK, K W3JAHUSIM 2JIEKTPOHHbIX OUOMMOTEUHBIX CHUCTEM, 3JeKTPOHHBIM
HMHGOPMAI[MOHHBIM U 00pa30BaTe/IbHBIM pecypcaM, yKa3aHHbIX B pabourx mporpaMmmax
(pa3gensl caiita «CBefieHHst 00 0Opa3oBaTelbHOM OpraHU3aIim» );

- nH(popMHpoBaHWe 00yuarouXxcs 000 BCeX HW3MEHEHHUsIX yueOHOro Ipoijecca
(HOBOCTHas1 JIeHTa calTa, IeHTa aHOHCOB);

- B3aUMOJIEMCTBHE MeX/Ay YyuaCTHMKaMM o00pa3oBaTelbHOr0  Iporjecca
(mozpa3pesnbl calita «3aiaTh BOIIPOC IUPEKTOPY»);
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6) odurmanbHbIe 3/IeKTPOHHBIE aZipeca To/[pa3ze/ieH i U COTPYTHUKOB UHCTUTYTa
c Aupekc-nomeHoM @polytech21.ru (CMCOK KOHTAKTHBIX JAHHBIX TMOJpa3zeeHUui
dunuana pasMelleH Ha opULiMaIbHOM caiite Punuana B pasjene « KOHTaKThbI», CIMCKU
KOHTaKTHbIX O(UIMaNbHBIX 3/IeKTPOHHBIX [laHHBIX TperofiaBaTesiell pa3MellieHbl B
nogpasfenax «Kadeapb») obecrieurBalOT B3aUMOJEMCTBHE MeXAY YyuaCTHUKAMU
oOpa3oBaTe/IbHOTO TIPOIiecca;

B) JMUHBIM KabuHeT oOyuarorierocsi (moptdonuo) (BXoA B JUUHBIA KaOWHeT
pa3MellleH Ha odulManibHOM caliTe ®Punvana B pasgene «CTyAeHTy» mMojpaszesie
«DJIeKTPOHHAasi UH(OpMalMOHHO-0Opa3oBaTe/ibHasi cpefja») BK/IOYaeT B  cebs
1opT¢0JIM0 CTY/IeHTa, 3/IeKTPOHHbIE BeJJOMOCTH, PeUTHHT CTY/IeHTOB U 0becrieunBaer:

- (ukcamio xoza obpa3oBaTenbHOTrO TpoLiecca, pe3y/abTaTOB MPOMEKYTOUHON
aTTeCTal[iu U pe3y/IbTaTOB OCBOeHUs 00pa3oBaTe/IbHBIX MMPOrPaMM 00yUarOIIMMUCH,

- ¢opMHUpOBaHKe 37EKTPOHHOTO MOPTQOIHMO 00yuaroIierocsi, B TOM 4YHC/e C
coxpaHeHue paboT 0byyaroiierocs, pelieH3uii 1 OLIeHOK Ha 3TH PaboThI,

r) 9/IeKTpOHHble OWO/MMOTeKH, BK/IOUAIOIMe  3JeKTPOHHbIe  KaTasorwy,
TIOJTHOTEKCTOBbIE [JOKYMEHThI W 00OecrieurBaroIfe JOCTYyN K yueOHO-MeTOANueCKUM
MaTepHrasaMm, BbITyCKHbIM KBa/TM(HUKAIIMOHHBIM paboTaMm U T.J.:

Yebokcapckoro uHCTUTYyTa (ummana) - « MPBHC»

1) 2/IeKTpOHHO-0MOMMoTeuHble cuctembl (DBC), BKIOYarOIMe 3/1eKTPOHHBIM
KaTaJior 1 TIOJIHOTEKCTOBbIE IOKYMEHTHI:

- ObC «JIAHb» -https://e.Jlanbook.com/

- O6pa3oBarenbHas Tiatdopma FOpaiit - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

e) atdopma mdpoBoro obpaszoBanus [Tomutexa -https://Ims.mospolytech.ru/

)K) cucTeMa « AHTUIIIaruaT» -https://www.antiplagiat.ru/

3) cucTeMa 371eKTpoHHOro gAokymeHToobopora DIRECTUM Standard —
obecrieuriBaeT JOKyMeHTO000pOT Mexxay Puraniom U Y HUBEPCUTETOM,;

1) cucrema «1C YmpaBnenve BY3om OseKTpoHHBIM JekaHaT» (MOCKOBCKUH
MOJIUTeXHUUECKUM yHUBepcuTeT) obecrieunBaeT (UKcaldio xoja 00Opa3oBaTe/bHOTO
mpolecca, pe3y/bTaTOB TPOMEXYTOUHOM aTTecTaluM W pe3yJbTaTOB OCBOEHHs
obOpa3oBaTe/ibHbIX TIPOrpamMM 00yYaroIUMUCS;

K) cucreMma «POLYTECH systems» o0OecrnieuriBaeT HH(OpMaI[OHHOE,
JOKyMeHTa/lbHOe aBTOMAaTH3UpOBaHHOE COTIPOBOXKAeHre 00pa30BaTe/IbHOTO MPOLiecca;

1) cucteMa «AOUTypreHT» obecrieurBaeT JOKyMeHTa/lbHOe aBTOMaTU3MPOBaHHOE
COTIPOBOXK/ieHre PabOThl MPHEeMHOW KOMUCCHU

8. IlepeueHb OCHOBHOWI M [ONOJHUTEJHbHOW Yue0HOIl JIUTepaTyphbl,
Heo0X0AMMOi /I/Is1 0CBOeHUsI JUCLUILIHHBI

OcHoBHas jiMTeparypa:

1. CaBeneB, . B. Kypc o6mieit ¢usuku. B 3 Tomax. Tom 1. MexaHuKa.
MounekynsipHasi ¢usvka / V. B. CaBenbeB. — 20-e u3g., crep. — CaHkT-IleTepOypr :
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Jlanb, 2025. — 436 c. — ISBN 978-5-507-52151-7. — TeKCT : 3/1eKTpOHHbIY // JIaHb :
3/IeKTPOHHO-0MOMoTeuHast cuctema. — URL: https://e.lanbook.com/book/440105

2. CaBenbeB, 1. B. Kypc obugeti dusuku. B 3-x TT. Tom 2. D/1eKTpUUYECTBO H
MarHetr3M. BosHel. Ontrka / Y. B. CaBenbeB. — 18-e u3f., crep. — CaHkt-ITeTepOypr :
Jlanb, 2026. — 500 c. — ISBN 978-5-507-51528-8. — TekcT : 3/1eKTpoHHbIM // JlaHb :
3/IEKTPOHHO-01O/mMoTeuHast cuctema. — URL: https://e.lanbook.com/book/422636

3. CagenbeB, 1. B. Kypc o6mieit ¢pusvku. B 3-x T1. Tom 3. KBaHTOBasi oITHKa.
ATtomHas ¢u3uka. Pu3uKa TBep/oro tejsa. @u3nKa aTOMHOTO si/jpa U 3/ieMeHTapHbIX
vyactur] / U. B. CaBenbeB. — 16-e u3g., crep. — Cankrt-IletepOypr : Jlanb, 2025. — 320
c. — ISBN 978-5-507-50503-6. — TekcCT : 3/IeKTpOHHbIM // JlaHb : 3JIEKTPOHHO-
oubmoreunas cucrema. — URL: https://e.lanbook.com/book/440198

4. CapenibeB, . B. COOpHUK BOIPOCOB W 3afiau 1o obujei ¢usuke / . B.
CaBenbeB. — 11-e u3g., crep. — Cankr-IletepOypr : Jlanb, 2026. — 292 c. — ISBN
978-5-507-46106-6. — TeKcCT : 3/1eKTPOHHBIN // JlaHb : 3/IeKTPOHHO-OMOMMOTEUHAst
cuctema. — URL: https://e.lanbook.com/book/297674

Jono/iHUTe/TbHasA JUTEepaTypa

1. AitzeriioH, A.E. ®usuka: yueOHUK W  TMpPakKTUKyM [ BY30B/
A. E. AlizeHiioH. — Mockga : W3parensctBo FOpaiit, 2026. — 335 c. — (Briciiee
obpasoBanue). — ISBN 978-5-534-00487-8. — TekcT : 92/IeKTPOHHBIM  //
O6pa3zoBatenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511373

2.Topnau, B. B. ®usuka. CamocTosTe/nbHass paboTa CTy[eHTa : YUeOHMK /st
By30B / B. B. I'opsiau, H. A. VBanoB, M. B. [Inactuauna. — 2-e u3f., UCTIP. U JOM. —
Mockga : W3parenbctBo HOpaiit, 2025.— 168 c. — (Bbiciiee ob6pa3oBaHue). —
ISBN 978-5-9916-9816-0. — TekcT : 3nekTpoHHbIf // O6Gpa3oBarenbHasi TiaTdhopmMa
FOpaiit [caiit]. — URL: https://urait.ru/bcode/561804

3. snues, A. [1. ®usuka / A. [1. iBnueB. — 4-e u3g., crep. — CaHKT-IleTepOypr :
Jlanb, 2026. — 676 c. — ISBN 978-5-507-48769-1. — TeKcT : 3/1eKTpOHHbIM // JlaHb :
3/IeKTPOHHO-0rOmMoTeuHast cuctema. — URL: https://e.lanbook.com/book/362933

4. KpaBuenko, H.H). ®wusuka: yueOHMK U TIPaKTHKyM [Jid BY30B /
H. FO. KpaBuenko. — Mocksa : U3gatensctBo FOpait, 2025. — 322 c. — (Bsiciuee
obpasoBanue). — ISBN 978-5-534-19224-7. — TekcT : 92/IeKTPOHHBIM  //
Ob6pa3zoBaTenbHas riatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560805

5. Poguvonos, B. H. ®u3mka : yue6Hoe Tiocobue ayist By3os / B. H. PogroHoB. —
2-e u3f., uctp. u gon. — Mockga : M3garensctBo FOpatit, 2025. — 236 c¢. — (Bsiciiiee
obpa3oBanue). — ISBN 978-5-534-20787-3. — TekcT : 97eKTPOHHBIA //
OO0pa3zoBatenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/558786

6. Tpodumosa, T. . PyKoBoACTBO K pellleHHI0 3a/au 110 (Gu3mKe : yueOHUK /s
By30B / T. U. TpodumoBa. — 3-e u3z,., ucrp. u Aor. — Mocksa : 3gaTensctBo FOpaiiT,
2025. — 265 c. — (Bvicmiee obpasoBanue). — ISBN 978-5-9916-3429-8. — Tekcr :
3JIEKTPOHHbIM  // OOpa3oBarenbHass r1atdgopma FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/559650
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https://e.lanbook.com/book/440198
https://e.lanbook.com/book/422636

7. ®u3mKa : yueOHUK W MpakKTUKyM A7s By3oB/ B. A. WmeuH, E. FO. BaxtuHa,
H. b. Bunorpagoga, I1. 1. Camoiinenko ; noj pegakiued B. A. MnbuHa. — Mockga :
N3parensctBo FOpatit, 2025. — 399 c. — (Beiciiee obpa3oBanue). — ISBN 978-5-
9916-6343-4. — TekcT : 3/eKTpoHHBIM // Obpa3oBarenbHas matdhopma FOpaiit [caitT].

— URL: https://urait.ru/bcode/560134

Ilepuoauka

1. Hayusbli nepuoauueckui >XypHan «BectHuk  HOxHO-Ypanbckoro
rocyfapcrBeHHoro yHuBepcureta. Cepus «Marematvka. MexaHvka. PuUsnkKa»:
HayuHblli  pelleH3UpyeMblii  >KypHasn.  https://vestnik.susu.ru/mmph -  TekcT:
3JIEKTPOHHBIU.

9. IIpodeccronanbHble 0a3bl JaHHBIX M HH(OPMALMOHHO-CIPABOYHBIE

CHUCTEeMBI

IIpodeccuonanbHas 6a3a
AQHHBIX U MH(OPMAIMOHHO-
CIIpaBOYHbIE CHCTEMBI

HNudopmanus o npaBe COOCTBeHHOCTH (PeKBU3UTHI
AoroBopa)

YHuBepcureTckas
“H(opMal[MOHHasi cUcTeMa
POCCUA
https://uisrussia.msu.ru/

Temartuueckas 371eKTpoHHasi 0MbMoTeka v 6asa [ij1st MPUKIaJHBIX
WCC/IeIoBaHUM B 00/1aCTH SKOHOMUKH, YTIPaBJ/IeHUs], COLIMOJIOTHH,
JIMHIBUCTUKY,  (unocodur, GUIONOTHH, MeXAyHapOJHbIX
OTHOIIIeHWH, MpaBa. CBOOOIHBIM JTOCTYTI

Hay4Hast 37IeKTPOHHast
6ubmoreka Elibrary
http://elibrary.ru/

Hayunasi anektpoHHass 6ubmoreka eLIBRARY.RU - 310
KPYMNHeUIINil  pOCCUMCKUA  MHGOPMaLMOHHO-aHA/TUTUUeCKUM
noprani B 00/JaCTM HAyKW, TEXHOJOTHUH, MeAULMHbI U
obpa3oBaHMs, coZiepyKaliuid pedepaTsbl M TOJHBIE TEKCTHI Oosiee
26 MJIIH HayuHbIX cTarell W mnyOsuKaiuii, B TOM 4YHCJe
3/IEKTPOHHbIe Bepcuu Oomee 5600 pOCCHUICKMX HayuyHO-
TEeXHUUECKHX JXYPHAJIOB, U3 KOTOpbIX Oomee 4800 >XypHaoB B
OTKPBITOM JOCTYTIe CBOOOAHBIN JOCTYTI

caut MHcTUTyTa HayudyHOMU
vH(popMaL1 Io
obujecTBeHHbIM HayKam PAH.
http://www.inion.ru

bubnuorpaduueckne 06a3bl  ganHeix VMHUOH PAH 1o
COLMa/IbHbIM M T'YMaHUTapHbIM HayKaM BeJyTcsl ¢ Hadyana 1980-x
rogoB. OOmmii 00BEM MaccHBOB coOCTaB/iseT Oosiee 3 MJH.
500 Thic. 3anuceit (gaHHble Ha 1 sHBaps 2012 r.). EsxerogHsii
npupocT — 0koJ10 100 TeIC. 3anuceii.

B 6a3b1 JaHHBIX BK/IFOYAIOTCS aHHOTUPOBAHHbIE OMMCAHUS KHUT U
cTareit U3 )KypHasioB ¥ cOOpHUKOB Ha 140 si3bIKaxX, MOCTYNMBLLINX
B ®yHpamenTanbHyo 6ubmoreky MTHVOH PAH.

Onucanusi ctaTeld U KHAT B 0a3ax JaHHBIX CHabXeHbI MIM(POM
XpaHeHWss U CCbUIKAMM Ha IIOJHble TEeKCThl WCTOYHMKOB U3
HayuHo¥ 371eKTPOHHOM OMOIMOTEeKH.

®eepasbHbIN
«Poccwmiickoe
obpa3oBaHue» [ D1eKTPOHHBIM
pecypc] — http://www.edu.ru

ropTan

@enepanbhblii  Toptan  «Poccuiickoe  oOpa3oBaHuMe»  —
YHUKaJIbHbIN UHTepHeT-pecypc B cepe oOpa3oBaHUsl U HAYKU.

E>xenHeBHO myO/MKyeT camble akTyaJbHble HOBOCTH, AHOHCHI
coObITHI, MHPOPMALMOHHBIE MaTepHUasbl JAJIsi IIUPOKOro Kpyra
uyurarened. ExeHefenbHO  Ha  mopTajie  pa3sMelarTCs
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IIpodeccuonansHas 6a3za
AQHHBIX U HH(GOPMAI[OHHO-

Nudopmanus o npaBe cOOCTBeHHOCTH (PeKBH3UTHI

JAoroBsopa)
CIIPaBOYHbIE CHCTEMbI
JKCK/TIO3UBHbIE ~ MaTepuasbl, HWHTEPBBIO C  BeAyIIUMHU
creliMajiucTaMu — TiefiaroraMu, TICUXOJIOTaMH, yueHBbIMU,

pernopTaky U aHaIMTUUeCKre CTaTbU.

YuTaTtenw TOMY4YarOT JAOCTYNl K HOPMaTHBHO-TIPABOBOM 0Oa3se
chepel 0obOpa3oBaHHS, OHM MOTYT II0JIb30BaThCsS CaMbIMHU
pa3/IMUHBIMU T10/Ie3HBIMU CepBUCAMH — TaKUMM, KaK OHJ/IaiH-

TeCTHUPOBAHHE, OMPOCHI 110 dKTYd/IbHBIM T€MaM H T.[.

10. IIporpammHoe obecrieueHue (1MLleH3U0HHOe U CB000/JHO
pacnpocTpaHsieMoe), HCIOo/JIb3yeMoe TIPH OCYINeCTB/IEHUH 00pa30oBaTe/IbHOr0
npouecca

Nudopmanusa o ipase
IIporpammuoe LIDEL P
Ayautopus COOCTBEHHOCTH (PEKBH3UTHI
o0ecrieyeHue

JIOTOBOpa, HOMep JIMIeH3WHU H T.[1.)

Ne 2126 YuebHast ayauTOpHs
[J1s1 TIPOBeZieHust yueOHBIX
3aHATUIN BCEX BUJIOB,
Tpe/lyCMOTPEeHHBIX MTPOTrPaMMOit
cpefHero npodeccroHaILHOr0
obpa3oBanwusi/bakanaBpuara/
CrieLanTeTa/ MaruCTpaTyphbl,
OCHallleHHasi 000py/IoBaHUEM U
TeXHUUYECKUMH CPeZICTBaMU
o0yueHus, COCTaB KOTOPBIX
orpezie/nisieTcsi B pabounx
nporpamMmax JUCLUIINH
(Moayneit)

KabuHet HedTera3oBoro fiena

1C:TIpepnpusitue 8. Komniekrt
Ji71st 00yUeHHs

nzorosop Ne 08/10/2014-0731

Windows 7 OLPNLAcdmc

porosop Ne/103 ot 30.05.2012) ¢
Joncornamenussmu ot 29.04.14 1 01.09.16
(beccpouHast JIMLeH3Ms)

Kaspersky Endpoint Security
JJ1s1 Ou3Heca — PaciypeHHbIH
Russian Edition. 150-249 Node
2 year Educational Renewal
License

Cy0nuIieH3MOHHBIHN ZI0T0BOD
No977_1049.EI1/25 ot 10.12.2025

Yandex 6pay3sep

CBoboziHOE pacnpocTpaHsieMoe
nporpamMMHoe obecrieueHve (beccpouHast
JINLIeH3Us1)

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

HOMep JiureH3un-42661846 ot 30.08.2007)
¢ porcornamenusmu ot 29.04.14 1 01.09.16
(6eccpouHast TUIIEH3Ys)

MTC JIuHk Horoeop Ne2/2026 (091_168.EII/26) ot
27.03.2026
AdobeReader CBOOOJJHO PacrpoCTpaHsieMoe MPOrpaMMHOe

obecrieuenue (6eccpoyHasi JIMLEH3MsT)

Ne 2166 YuebHast ayauTopust
[JJ1s1 TIPOBeZIeHUsT y4eOHBIX
3aHSTUIN BCEX BUJIOB,
Tpe/[yCMOTPeHHBIX ITPOrPaMMOi
cpeziHero mpodecCOHaTBHOTO
obpa3oBaHMsi/6akasiaBpraTa/
CrieLranTeTa/ MaruCTpaTyphbl,
OCHaIIieHHast 000py/JoBaHWEM U
TeXHUUYECKUMH CPe/ICTBaMU
o0yueHusl, COCTaB KOTOPBIX
orpeziesnisieTcsi B pabounx
TporpaMMax JUCLAILIAH

Windows 7 OLPNLAcdmc

nmoroop Ne/I03 ot 30.05.2012) ¢
noncoryameHusmu ot 29.04.14 u 01.09.16
(beccpouHast JMILeH3Ys)

Kaspersky Endpoint Security
J7ist Gu3Heca — PaciivpeHHBIH
Russian Edition. 150-249 Node
2 year Educational Renewal
License

Cy06/MLieH3UOHHBIN JOTOBOP
Ne977_1049.EI1/25 ot 10.12.2025

Yandex 6pay3ep CBob6oiHOe pacripocTpaHsieMoe
nporpamMMmHoe obecrieueHue (beccpouHast
JIUTIEH3UST)

MTC JIunk [Horosop Ne2/2026 (091_168.EI1/26) ot

27.03.2026

Microsoft Office Standard

HOMep JineH3un-42661846 ot 30.08.2007)
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HNudopmaiius o npase

ITIporpammnuoe
Ayautopus COOCTBEeHHOCTH (PEKBH3HUTHI
obecrieueHue

JIOTOBOpa, HOMeP JIMIIEH3WH U T./1.)

2007(Microsoft DreamSpark ¢ porcornaireHusMu ot 29.04.14 u 01.09.16

Premium Electronic Software (beccpouHast ULeH3Ys)

o Delivery Academic (Microsoft
(Moayneit)

Kabuner eCTeCTBeHHOHAYUYHbIX

Open License

Ne 1176 YuebHast ayfuTOpUs
151 TIPOBeZieHus] yueOHBIX
3aHSITUM BCEX BU/IOB,
TpelyCMOTPEHHBIX MTPOTPaMMOit
cpeziHero npodecCcOHaIBHOTO
obpa3oBaHusi/bakanaBpraTa/
CrelaanTeTa/ MaruCTpaTyphbl,
OCHallieHHasi 000pyZioBaHUEM U
TeXHUUYECKUMU CPe/ICTBaMU
00yuJeHwUs, COCTaB KOTOPBIX
orpeie/isieTcs: B paboumnx
MporpamMmax JUCLUTTH
(Mopyneir)

Jlabopatopus hu3MKu

Kaspersky Endpoint Security
Juist buzHeca — PaciivpeHHBIH
Russian Edition. 150-249 Node
2 year Educational Renewal
License

Cy6/MLieH3UOHHBIN JOTOBOP
Ne977_1049.EI1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc

porosop Ne/103 ot 30.05.2012) c
norcoryameHusmu ot 29.04.14 u 01.09.16
(beccpouHast JMIeH3Ms)

Yandex 6pay3ep CBobo/iHOE pacrpocTpaHsieMoe
nporpammuoe obecrieuenvie (beccpounast
JINLIeH3Us1)

MTC JIunak Horosop Ne2/2026 (091_168.EI1/26) ot

27.03.2026

Ne 1186 YuebHast aysuTOpUs
JUTsI TIPOBE/IEHUS YUeOHbBIX
3aHATHUN BCEX BU/JIOB,
TIPelyCMOTPEHHBIX MPOrPaMMO
cpenHero npodecCHoHaTbHOTO
obpa3oBaHus/bakanaBpraTa/
CrieLiianuTeTa/ MaruCTpPaTypéhl,
OCHallieHHasi 000pyZioBaHUEM U
TeXHUYECKUMH CPe/ICTBaMH
00yueHus, COCTaB KOTOPBIX
orpeie/isieTcs: B paboumnx
MIpOrpaMMax JUCLIUTIIMH
(Mopynein)

Jlaboparopus hu3nKu

Kaspersky Endpoint Security
[7ist GuzHeca — PaciivpeHHBIH
Russian Edition. 150-249 Node
2 year Educational Renewal
License

Cy6nu1ieH31OHHBIN ZIOTOBOD
Ne977_1049.EI1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc

nJorosop Ne/I03 ot 30.05.2012) c
Jorncornamenusasmu ot 29.04.14 1 01.09.16
(beccpouHast JUIeH3Ys)

Yandex 6pay3ep CBob0/1HOE pacrpocTpaHsieMoe
nporpammHoe obecrieuenre (6eccpounasi
JIULIeH3Us1)

MTC JIusak Horosop Ne2/2026 (091_168.EI1/26) ot

27.03.2026

Ne 1126 [TomereHue as
CaMOCTOSTEe/ILHOM paboThI
o0yJaroImuxcs

Kaspersky Endpoint Security
J7ist GuzHeca — PaciivpeHHbIH
Russian Edition. 150-249 Node
2 year Educational Renewal
License

Cy06nuIieH310HHBIN ZI0rOBOD
Ne977_1049.EI1/25 ot 10.12.2025
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AypuTopus

ITIporpammnuoe
o0ecrieyeHue

HNudopmaiius o npase
COOCTBEeHHOCTH (PEKBH3HUTHI
JIOTOBOpa, HOMeP JIMIIEH3WH U T./1.)

Windows 7 OLPNLAcdmc

porosop Ne/103 ot 30.05.2012) ¢
Joncornamenussmu ot 29.04.14 1 01.09.16
(beccpouHast JMLeH3Ys)

AdobeReader

CBOOOJHO PacrpOCTPaHsIeMOE MPOrpPaMMHOe
obecrieueHue (6eccpoyHasi IMLIEH3Vs)

lapaHT- CIIpaBOYHO-TIpaBOBast
crucTeMa

Horosop NeC-002-2025 ot 09.01.2025

Yandex 6pay3sep

CBO6O/HO PaCIpOCTpaHsAeMOe IPOrpaMMHOe
obecrieuerue (6eccpouHasi JIMLEH3sT)

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

HOMep JuLeH3un-42661846 ot 30.08.2007)
¢ poncornamenusmu ot 29.04.14 1 01.09.16
(beccpouHast MLeH3Ys)

MTC JIuak [Jorosop Ne2/2026 (091_168.EI1/26) ot
27.03.2026
AIMP OTeueCcTBEHHOe CBOOOHO

pacrnpocTpaHsieMoe ITpOrpaMMHOe
obecrieueHue (6eccpoyHasi JIMLIEH3VsT)
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11. Marepua/jbHO-TEXHHUYECKOe o0ecrieueHHe JUCIHILTHHBI

Tun u HoMep noMeleHust

ITepeueHb OCHOBHOTO 000PY/ 0BaHHSA
U TeXHUYECKHX CPeJCTB 00yJyeHHsI

YuebHast ayAUTOPUS /151 TPOBe/IeHNUs yueOHBIX 3aHATHIA
BCeX BHU/IOB, TIPeyCMOTPEHHBIX TIPOrPAMMOM Cpe/iHeTo
npodeCCUOHATBHOTO obpa3oBaHusi/bakanaBpuaTa/
crieLanureTa/ MarvucTpaTyphl, OCHaIlleHHast
obopy/ZioBaHMEM W  TeXHUYECKHUMH  CpeJCTBaMH
o0OyueHUsl, COCTaB KOTOPBIX OMpejesisieTcss B pabounx
rporpaMMax JUCLMIUIMH (MOZyJiel)

Kabunet HedpTerazoBoro jemna

Ne 2126 (1. Yebokcapsl, yi. K. Mapkca, 71.60)

OG6opy10BaHKe: KOMITJIEKT Me0esTu Jijist
yueOHOTO Mpoljecca; JocKa yuebHasi;
CTeH/IbI

TexHUYeCKHe CpeJICTBA 00yUeHuUs:
KOMITbIOTepHast TEXHHUKA,;
MYJ/IbTUME/IMIHOEe 000py/[0BaH1e
(mpoekTOp, 9KpaH)

YuebOHast ayquTOpUs /1J1s1 IPOBeIeHNsT yueOHbIX
3aHSATHH BCEX BUIOB, MPEyCMOTPEHHBIX ITPOrpaMMOi
cpefHero podeCCHOHATBHOTO
obpa3oBaHus/bakanaBpyaTa/ crieliiaamTeTa/
MarucTpaTyphbl, OCHall[eHHast 000py/[0BaHEM U
TeXHUUYEeCKUMH CpPe/ICTBaMH 00yUeHUs], COCTaB
KOTODBIX OTpe/iefisieTcsi B pabourx rporpammax
JUCLIATIIAH (MOZyJIei)

KabuHeT ecTeCTBeHHOHAYUHBIX JUCLIATIIMH

Ne 2166 (1. YebGokcapsl, yi. K. Mapkca, 71.60)

OO6opyoBaHKe: KOMIIIEKT MeOeIu /st
yueOHOT0 Mmpoljecca; Jocka yuebHasi;
CTEeH/IbI

TexHUUECKHe Cpe/ICTBA 00YUeHHs:
KOMITbIOTE€PHAs TEXHHKA,;
MyJIbTUMeIMHHOe 000py/J0BaHNe
(mpoekTop, 3KpaH)

YuebOHast ayquTOpUs /1J1s1 IPOBeIeHNsT yueOHbIX
3aHSITUI BCeX BU/IOB, MPeyCMOTPeHHbBIX MPOrpaMmMoit
cpeaHero mpogecCHOHATBHOTO
obpa3oBaHus/bakanaBpyaTa/ crieliiaamreTa/
MarucTpaTypbl, OCHall[eHHast 000py/[0BaHEM U
TeXHUUYECKUMH CpPeJICTBaMH 00yUeHHsi, COCTaB
KOTODBIX OTpe/ie/isieTcsl B pabourx Mporpammax
JVCLIUIUIMH (MOZYyJ1ein)

Jlabopatopust ¢hu3vKu

Ne 1176 (r. Yeb6okcapsl, yi. K. Mapkca, 71.60)

O6opyoBaHMe: KOMITIEKT Me0esTH Jjist
yueOHOTO Tporiecca; JocKa yueOHasi;
CTEH/IBI

TexHUYecKHe cpecTBa 00yUeHUS:
KOMITbIOTEpPHAsT TEXHUKA,;
nabopaTopHble CTeHAbI; KOMILIEKT
nabopaTopHOTO 0060PYI0BaHMUS T10
JVICLIUTITHE

YuebOHast ayquTOpUs /IJ1s1 IPOBEIeHNsT yueOHbIX
3aHSITUI BCeX BU/IOB, MPeyCMOTPEHHbBIX MPOrpaMMoit
cpefHero mpogeCCUOHATBHOTO
obpa3oBaHus/6akanaBpraTa/ Crieljdaanrera/
MarucTpaTyphbl, OCHall[eHHast 000py/0BaHEM U
TeXHUUYeCKUMU Cpe/ICTBaMH 00yueHusi, COCTaB
KOTODBIX OTpe/ie/isieTcsl B pabourx Mporpammax
JVCLIMIUIMH (MOZYyJ1ein)

JlabopaTtopust ¢hu3vKu

Ne 1186 (r. Yebokcapsl, yi. K. Mapkca, 71.60)

O6opyioBaHKe: KOMITJIEKT MeOesTH Jijist
yueOHOTO Tporiecca; ockKa yueOHasi;
CTEH/IBI

TexHUYeCKHe Cpe/ICTBA 00yUeHUS:
KOMITbIOTEpHAsT TEXHUKA,;
nabopaTopHbIe CTeHbI; KOMILIEKT
nabopaTopHOTO 000PY/I0BaHMUS TI0
JVICLIUTITHE

[TomerrieHue [jist CaMOCTOSATETbHOW PabOTHI
obyuarouxcs
Ne 1126 (1. YebGoxkcapsl, yi. K. Mapkca, 71.60)

O6opy/ioBaHKe: KOMITJIEKT Me0e/H AJist
yueOHOro Mporecca;

TexHUYeCKHe CpeICTBA 0OYUEHUS:
KOMITbIOTEpHAsi TEXHUKA C BO3MOKHOCTBIO
MOJK/IIOUeHus K ceTu «VIHTepHeT» U
obecrieueHueM JIOCTYyTa B 37I€KTPOHHYIO
nH(OpPMaIMOHHO-00pa30BaTeIbHYIO CPey
dunuana
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12. MeToauuecKue yKa3aHHs /I 00yUaromierocsi o 0CBOeHNI0 JUCHUILTHHBI

MemoduuecKue ykazaHus 0/15 3aHsimuil /1eKYuoHHO20 mund

B Xxode JIeKUMOHHBIX 3aHATHM  oOyuvawlemMycs HeoOXOAWMO  BeCTU
KOHCIIeKTHDOBaHWe yueOHOTO Marepuasna, oOpaiatb BHUMaHWe Ha KaTeropuw,
(bopMyIMPOBKH, pacKpbIBaloIlle COZiep>KaHHe TeX WM WHBIX SIBJIEHHWH U TPOLIeCCOB,
HayuHbIe BBIBO/IbI U TTPAKTHUECKHE PEKOMeH/ Ial[1H.

HeoOxoaumo 3ajjaBaTh TMperojilaBaTesl0 YTOUHSIOL[ME BOIMPOCHI C 1[e/Ibi0
YSCHEHUS  TeOpPeTUYeCKUX  TIOJIOKeHWUM,  pa3pelieHus  CIOPHbIX  CHUTYal[Wil.
Llenecoobpa3Ho JopabaTbiBaTh CBOUM KOHCIEKT JIEKL[MH, /ielasi B HeM COOTBeTCTBYHOIIIHe
3alMCU M3 OCHOBHOW W  JOTMOJIHUTE/IbHOU  JIMTepaTyphbl, pPeKOMeHJO0BaHHOM
TiperiofiaBatesieM U MpeAyCcMOTpeHHON yueOHOM TTPOrpaMMO TUCIIUTIUIAHBI.

MemooduuecKue ykazavusi 0/ 3AHAMUlU CeMUHAPCKO20 (NpaKmMu4eckozo)
muna.

[MpakTyeckue 3aHSATHSI TO3BOJIIOT pa3BHBaTh y OOydYarolllerocsi TBOpYeCKOoe
TeOpeThyeckoe  MbIIIEHWe, yMeHHWe CaMOCTOSITeJIbHO U3y4yaTb  JIUTeparypy,
aHa/IM3UPOBATh MPAKTHKY; y4yaT 4eTKo (pOpMyJIMpOBaTh MbBIC/b, BECTH AUCKYCCHUIO, TO
eCTb WMEIOT WCK/IIOUUTe/TbHO BaXKHOe 3HaueHWe B Pa3BUTUM CaMOCTOSITETbHOTO
MBIIITIEHYSL.

[ToaroToBKa K MpakTHUECKOMY 3aHSTHIO BK/IFOUAeT JBa 3Tara. Ha mepBom 3Tarie
oOyuaroluiicsi TJaHUpyeT CBOK CaMOCTOSITeJIbHYHO paboTy, KOTopasi BKJ/IOUaeT:
ysiCHEeHUe 3a/laHusl Ha CaMOCTOsITe/TbHYI0 PaboTy; 1o160p OCHOBHOM U AOTIO/THUTE/ILHOM
JUTepaTyphl; COCTaB/IeHHe TylaHa paboThl, B KOTOPOM OTpe/e/IsIFOTCSI OCHOBHbBIE TTYHKThI
nipeficTosIIelt ToAroTOBKUA. CocTaBieHWe I[laHa AUCLATIMHUDYET U TIOBBIIIAeT
OpraHM30BaHHOCTH B paborTe.

Bropoii 3Tanm BK/tOUaeT HEMOCPeACTBEHHYIO TOATOTOBKY K 3aHSATHIO, KOTOpas
HaUMHAeTCsl C U3yueHus OCHOBHOM U IOTIO/THUTEeTbHOM iuTepaTypbl. Ocob0e BHUMaHUe
npy 3TOM HeobxoAuMMO 0OpaTUTh Ha Coflep)KaHhe OCHOBHBIX T0JIOKeHUM U BBIBO/IOB,
oObsicHeHWe  siBleHWHA W (aKTOB, VysiICHEHHWEe  TPAKTUUYECKOTO  TPUIOXKEHUs
paccMaTpUBaeMbIX TeOPeTUUeCKUX BOIPOCOB. [lanee cyiefiyeT MOATOTOBUTh Te3UCHI /IS
BBICTYTIJIEHUM TI0 BCeM yueOHBIM BOITPOCaM, BBIHOCUMBIM Ha ITPAaKTHUeCKOe 3aHATHe WU
M0 TeMe, BLIHECEHHOW Ha AWUCKYCCHIO (KPYIJIbIA CTOJT), TIPOAYMAaTh MPUMEPHI C I1eJTbI0
obecrieueHusi TeCHOM CBSI3U M3y4yaeMOU TeMbl C peasbHOMN >KU3HbIO.

['oTOBSICH K [IOKMaly WM BBICTYIUVIEHWIO B PaMKaxX WHTEPAaKTUBHON (HOpPMBI
(aucKyccusi, KpyT/bli CTOJ), TIPU He0OX0UMOCTH CJiefiyeT 0OpaTUThCS 3a TIOMOIIbIO K
TIperiofiaBaTerito.

MemooduuecKue ykazaHus 0151 1a60pamopHbix pabom.

JlabopaTopHble pabOThI pa3BHBAIOT y OOYUAIOIUXCS YMEHHS W HaBBIKU 10
MOCTAaHOBKe M TIPOBeZIeHHI0 (PU3MUeCKOTO SKCIepuMeHTa, U3MepeHUI0 (r3nuecKux
Be/IMYMH, OLIEHKH TOTPEIIHOCTA W3MepsieMbIX BeJUUKH, OOPMJIEHHIO TeXHUYecKou
NOKyMEHTAal[Ul — COCTaBJIeHHIO OTueTa T0 JiabopaTopHOW paboTe, CaMOCTOSITe/TBHO
aHa/IM3UPOBATh U OLIEHUBATH T0J/IyueHHbIe B X0/l UCC/Ie[JOBAHMUS Pe3yIbTaThl.

[ToaroToBKa K BBITIOJIHEHHWIO J1aOOpaTOpHOUM paboThl TIpeArionaraeT U3ydeHue
TEOPeTUYeCcKOro Marepuasna, YCTPOMCTBAa U MeTO/O0B pPabOThl C W3MepUTeTbHBIMU
nprbopaMu, MOATOTOBKY TalOJIUI] [/is 3aHeCeHUs pe3y/bTaTOB M3MepeHUi. V3yueHue
TIPaBU/I U TEXHUKH 0€3011aCHOCTHU TP paboTe ¢ yueOHbIM (pu3nueCcKUM 000py10BaHUEM.
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[TpoBefeHne wWcCCAeOBaHUN B XOZe BBITIOJHEHUS JiabopaTOpHOW pPabOoThI
crioco6cTByeT (POPMHUPOBAaHUIO HABBIKOB UCC/Ie/[0BATeTbCKOM /1eATeIbHOCTH.

3aK/TIOUNTe/TbHBIN 3Tall BBITIOJIHEHUSI jabopaTopHOM paboThl — odopmieHHe
OTYeTa, B KOTOPOM YKa3bIBalOTCA LieIM U 3a/lauM UCC/Ie[0BaHUs, XOJ, BbIIOJHEHUS
paboThl, TIPUBOJATCS BLIUKMC/AEHUS TIPU HAXOXKIEHWUM (U3NUECKUX BeUUYMH U HX
norpetHocTeld. CylieCTBeHHOe 3HaueHWe UrpaeT aHa/liv3 MOIy4YeHHbIX pe3y/bTaToB U
hopMyMpOBKa BLIBO/IOB.

MemooduuecKue ykazaHusi K camocmosime/ibHoll pabome.

CamocTosiTenibHast pabora o00yuaroilerocsi sIBJ/sieTCSI OCHOBHBIM CpPeJCTBOM
OBJIaJleHHsI yueOHbBIM MaTepHasioM BO BpeMsi, CBOOOAHOe OT 00s3aTeNbHBIX yueOHBIX
3aHaTHd. CamocTosTenbHass paboTa oOyudatoierocsi Haj, yCBOeHHeM yueOHOro
MaTepuara 1o y4eOHOM AUCIIUTIIHHE MOXKeT BBITIOJTHATHCS B OMO/IMOTeKe YHUBEPCUTETA,
yueOHBIX KabOWHeTaX, KOMITBIOTEDHBIX K/jaccaX, a Takke B /IOMAIllHUX YCJIOBHUSIX.
Cojiep)kaHue ¥ KOJMUECTBO CAMOCTOSITe/IbHOW paboThl 00Oyuarolierocs oripeensieTcs
yueOHOM TTPOrpaMMOM JUCIUTUIMHBI, MeTOAUYECKUMH MaTepraraMy, TTPaKTHUeCKUMU
33/laHUSIMU U YKa3aHUSIMU TIpero/iaBaTe/isi.

CamocmosimenbHas paboma 6 ayourmopHoe 8pemsi MO}cem 6K/1104amb;

1) KOHCIeKTHpOBaHUe (COCTaB/IeHUe Te3UCOB) JIEKIUY;

2) BBITNIOJIHEHHE KOHTPOJIbHBIX PaboT;

3) peleHue 3a/ay;

4) paboTy co CIpaBOYHOM ¥ METOANUECKOU TUTePaTyPOi;

5) BBICTYIUIEHUS C [JOK/Ia/laMH, COOOIIIeHUSIMA Ha CeMHUHAPCKUX 3aHATHUSX;

6) 3al[UTy OTUYEeTOB I10 JabopaToOpHBIM paboTaM;

7) ydacTve B yCTHOM OITPOCe TI0 OT/ie/TbHbIM TeMaM M3y4daeMoi AUCLIUTITUHBI;

8) yuactue B cobecefioBaHUSX, e/OBLIX (POEBBIX) UTPaX, JUCKYCCHUSIX, KDYT/IbIX
CTOJIaX, KOH(epeHLUsIX;

9) yuacTve B TeCTUPOBAHUU U JP.

CamocmosimenbHas paboma 8o 8HeayoumopHoe 8peMsi MOcel COCMOsiMb U3:

1) moBTOpeHUs JIEKLIMOHHOT'O MaTepuasa;

2) TIO[ITOTOBKH K TPaKTUYECKUM 3aHSITHSM;

3) wusyueHusi yueOGHOI U HayUHOI JIUTEPaTyphbI;

4) pellleHUs 3a/lau ¥ UHBIX MPAaKTUUYECKUX 3aflaHuUM;

5) MOATOTOBKU K TeCTHPOBAHUIO U T.J.;

6) MOATrOTOBKM K MPAaKTUUECKWM 3aHSATHSM YCTHBIX JIOK/Ia[0B (COo00IeHNit);

7) TOJATOTOBKH OTUETOB MO J1abopaTOpPHBIM paboTam;

8) BbIJeeHs Haubosiee C/I0XKHBIX U IPOOIEMHBIX BOITPOCOB 110 M3y4aeMoi TeMe,
ToJTyueHre pa3bsCHeHUN W peKOMeH/allii TI0 JaHHBIM BOTIPOCAaM C TIperojaBaTes MU
Ha KOHCY/IbTALUsIX;

9) npoBeAeHMs CAMOKOHTPOJISI TyTeM OTBETOB Ha BOIPOCHI TEKYILIEr0 KOHTPOJIS
3HaHWUM, pellleHus MpeJ|CTaB/eHHbIX B JJaHHOM MporpaMMe 3a/iau, TECTOB, HalMCAHUS
pedepaToB MO OT/Je/IbHBIM BOIPOCAM HM3y4aeMOl TeMBI.

TeKy1uii KOHTPOJIb OCYII[eCTB/IsIeTCsI B (hOpMe YCTHBIX U TTMCbMEHHBIX OTPOCOB,
TeCTUPOBaHUs, 3allUThl OTUETOB 10 J1abopaTOpHBIM paboTaMm, OK/Ia/10B.

B ciyyae TIpoOITyCKOB 3aHATUM, HA/IMUWSI UHAWBUAYaIbHOTO TpaduKka oOyueHus U
JJIs 3aKperyieHUs] MpaKTUYeCKMX HaBBIKOB CTyZileHTaM MOTYT ObITb BbIIaHbI TUIIOBbIE
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WHAVBUAYya/IbHbIE 3aJaHUsI, KOTOpble [O/DKHBI OBITh CJaHbl B YCTAHOBJIEHHBIM
TIperiofiaBaTesieM CpOK.

13. OcobeHHOCTH pea/M3alUM AUCIHIUIMHBI /I UHBA/IMAOB W JIMI[ C
OrpaHUYeHHBIMHU BO3MO)XHOCTSIMH 3/10POBbSI

OOyueHue 10 JAHHOW [AWCLUIUIMHE WHBAJWOB U JIMI[] C OrpPaHUUeHHBIMHU
BO3MOXXHOCTSIMU 3/10pOBbs (fganee OB3) ocyiecTBsieTcsl mpero/ijaBaTesieM C yueToOM
ocobeHHOCTe TICMXO(U3NUECKOTO Pa3BUTHUS, WHAUBUAYaATbHBIX BO3MOXKHOCTEM U
COCTOSIHUSI 3/I0POBbSI TAKUX 00yUaroIUXCsl.

II1s1 CTy/IeHTOB C HapyllleHWsIMU OMOpHO-ABUraTenbHOoN GyHKiuU U ¢ OB3 1o
CIyXy TpefyCMaTpUBaeTCsl COTMPOBOXAEHWEe JIeKLMA W TPaKTUYeCKUX 3aHAITUMU
My/IbTUMEJUMHBIMUA CPEICTBAMH, Pa3laTOYHbIM MaTepHaIoM.

HOnst ctygentos ¢ OB3 110 3peHuto ripeycMaTpUBaeTCs IIPpUMeHeHUe TeXHUYeCKUX
CPe/CTB yCU/IeHUsT OCTaTOYHOI'O 3peHusi, a TakKe IIpeJyCMOTpeHa BO3MOXXHOCTb
pa3paboTKu ayArioMaTepuasoB.

[To panHOW AUCHUIUIMHE OOyueHHe WHBAJWJOB M JIMI[ C OrpaHAYeHHBIMH
BO3MOJKHOCTSIMUA 3/I0POBbSI MOJXKET OCYLLECTB/ISATbCS KaK B ayJATOPUMU, TaK U C
VICII0/Tb30BaH1eM 3JIEKTPOHHOM nHbOpMalMOHHO-00pa3oBaTeIbHOM cpefpl,
o0Opa3oBaTeIbHOTO MOpTasa U 3IeKTPOHHOM MOYTHI.
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JINCT JOTIOJTHEHUN 11 MU3MEHEHUI
paboueii mporpaMMbl AUCITUTIIMHBI

Pabouyasg mporpaMma IUMCLMIUVIMHBI _pacCMOTDeHa, o0CyKIaeHa W oxo0peHa  uUis
yrcnosiHeHus B 2026-2027 yueOHOM oy Ha 3aceaHuu Kadeapbl, mpoToko/ Ne 9 oT «22»
Mas 2026r.

BHeceHbl JIOTIO/IHEHWSI WM M3MEHEHHs B  YaCTW aKTya/JIM3alliM _JIMLIIEH3UOHHOI'O
NNporpaMMHOI0 06€CH€‘-I€HI/IH, HCIIOJ/JIB3YEMOI'O IMpH OCVYIIIeCTB/IeHWUHN O6D830B<’:1T€IH:>HOFO
IIpoLIecca MO JAHHOW AUCLMIIIMHE, a TAKXKe COBDPEMEHHBIX ITPO(eCcCHOHATbHBIX 0a3
JAHHBIX ¥ MHOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEMAX, aKTYA/IU3aI[UN [IePEeUHs] OCHOBHOM
1 JIOTIOJIHUTE/ILHOMN JINTePaTyPhI, HEO6XO,Z[HMOI>1 A1 OCBellleHd AUCITUITINHBI

Pabouass mporpaMma JUCLMIUIMHBI pacCMOTpeHa, oOCyxieHa u ofoOpeHa [jis
vcrnosHeHns B 202_-202__ yueOGHOM rofly Ha 3acefiaHuy Kadepbl, MPOTOKOJT No oT
«» 202 L.

BHeceHbI AOIIOJIHEHHA 1 U3MEHEHU S

Pabouass mporpamMma AMCIMIUIMHBI pacCMOTPeHa, OOCyK7eHa M ofoOpeHa [I/ist
ucnomHeHns B 202__-202__ yueOGHOM rofly Ha 3acefilaHUU Kadepbl, MPOTOKOJT No oT
«« 202 L.

BHeceHbI AOIIOJIHEHHA 1 U3MEHEHUS

Pabouass rmporpamMma AMCIMIUIMHBI pacCMOTPeHa, O0OCy)KJeHa W ofoOpeHa [/ist
vcrnonHenus B 202__-202__ yue6HOM roly Ha 3aceiaHnM Kadeapsl, mpoTokos1 No oT
«« 202 L.

BHeceHbI JOIIO/IHEHHWSA 1 U3MEHEeHUA
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