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Pabouas nporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- GenepanbHBIN TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTAHAAPT MO HATIPABJICHHUIO
MMOATOTOBKH 15.03.05 KOHCTpYKTOPCKO-TEXHOIOTHUECKOE obecrnieueHue
MalIMHOCTPOUTENBHBIX TMPOU3BOACTB, YTBEPXKIACHHBIM MNpuKa3oM MuHuCTEpCTBA
oOpa3zoBanus u Hayku Poccuiickoit ®@enepanuu Ne 1044 ot 17 aBrycra 2020 ropa,
3apeructpupoBaHHbliii B Muntocte 10 centsaops 2020 roaa, per. Homep 59763;

- yu4eOHBIM IUTAaHOM (3a04HOH (hopM OOyUeHHs) O HANPABICHHUIO MOATOTOBKU
15.03.05 «KoOHCTPYKTOPCKO-TEXHOJOTMYECKOE OOECTeUeHHE MAaITuHOCTPOUTEIIBHBIX
ITPOU3BOJICTBY.

Pabouast mporpamma ITUCHUIIIMHBI BKJIIOYAET B CeOsl OIEHOUHbBIE MAaTepUaibl JJis
MIPOBEJEHUSA TEKYUIErO0 KOHTPOJS YCIEBAEMOCTHM W IMPOMEKYTOUYHOW aTTECTallMU 10
muctumiiuHe (1.6 @OHJ OLEHOYHBIX CPEICTB JUIS MPOBENEHUS TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH, IPOMEKYTOYHOM aTTECTALMU IO UTOraM OCBOCHHMSI TUCLIUTLIINHBI)

ABtop: KopkaBnHa Haranbg BajepbeBHA, KaHIWIAT MEeNAarori4ecKuX HaVK,
JOLEHT Kadeapsl TDAHCHOPTHO-DPHEPTETHUECKUX CUCTEM

(vrkazamv PUO, yuenyio cmenens, yuenoe 36anue unu OONHCHOCHD)

IIporpamma o00peHa Ha 3acenaHny Kadeapbl TPAHCHOPTHO-IHEPTETHYECKUX
cucteM (rpoTokoi1 No 09 ot 22.05.2026 1.)




1. IlepeyeHb NMIaHUPYEeMbIX Pe3yJbTATOB O0y4YeHUS IO JUCHUILIMHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU Pe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTEIbLHOI
nporpammsbl (Llesin ocBoOeHUs TUCUHMIIIIMHBI)

1.1. Ilenamu oceoenusn oucuunaunovt « Du3uka) a61a0mMcA:
dbopMupoBaHue Yy  CTYJACHTOB  COBPEMEHHOIO  €CTECTBEHHOHAYYHOTO

MUPOBO33PEHHUS, OCBOCHHE HMH COBPEMEHHOTO CTWJIS (PU3UUYECKOTO MBIIUICHUS;
MPUOOPETEHNE HABBIKOB IKCIIEPUMEHTAIBLHOTO MCCIIEAOBaHUS (DU3NUYECKUX SIBICHUHN U
MPOLIECCOB, HM3YYCHHE TEOPETHUECKMX METOAOB aHaimu3a (U3UUYECKUX SIBICHHM,
oOydeHHe TPaMOTHOMY TPUMEHEHUIO TOJIOKEHUH (QyHIaMEHTANbHOU (QU3UKU K
HAyYHOMY aHaJM3y CHUTYallMii, ¢ KOTOPHIMH TPUXOJUTCA CTAJIKUBATHCS OyIylIeMy
OakanaBpy B cBoel MpodecCHOHANLHOM eI TeIbHOCTH.

OcHoenbiMu 3a0ayamy 119 JOCTUAKEHUS IOCTABICHHOMN LEH SBIISIOTCSA:

M3y4YCHUE OCHOBHBIX (DU3UYECKUX SIBIICHUMN; OBIajeHUE (yHIaMEHTATHHBIMH
MOHATUSIMHU, 3aKOHAMH W TEOPUSIMH KJIACCHYECKOM W COBPEMEHHOW (PU3MKH, a TaKKe
MeToaMu (PU3UYECKOTO MCCIIECIOBAHUS; OBIAJCHUE MPUEMAMHU U METOJAaMU PEIICHUs
KOHKPETHBIX 3a/lay U3 Pa3ju4HbIX oOnacTeil (pU3MKH; O3HAKOMIICHHE C COBPEMEHHOM
HAay4YyHOW ammapaTypol, (GopMHpOBaHME HABBIKOB TMPOBEIAEHUS (PU3UUECKOTO
AKCTIIEPUMEHTA, YMEHHUE BBIJICTUTh KOHKPETHOE (PU3UUECKOE COICPKaHKUE B IPUKIIATHBIX
3a/1auax Oyayuie JesTeIbHOCTH.

1.2.  Ob6mactu  mpodeccroHanmpHON  gesTenbHOCTH  H(WIKM)  cepbl
npoeccuoHanbHON JeATEeIbHOCTH, B KOTOPBIX BBIMYCKHUKH, OCBOMBIIUE MPOTpaMMYy,
MOTYT OCYIIECTBIATH MPO(HECCUOHATBHYIO ACSITEIIBHOCTB:

28 [Ipou3BOACTBO MAIIUH U 000PYIOBAHUS;

40 CxBo3HBIC BHIBI TPOGECCHOHAIBHON JISITEIIBHOCTH B IPOMBIIIJICHHOCTH.

1.3. K OCHOBHBIM

3aladaM  HM3Yy4YCHUA JUCHUIUIMHBI OTHOCHUTCA IIOATOTOBKA

oOy4aromuxcss K  BBIIIOJHEHUIO  TPYIOBbIX  (QYHKIMHA B  COOTBETCTBUU  C
podeCcCHOHABHBIMU CTaHAAPTAMM:
Kona, HAaUMEHOBaHHe u| Kon u HaumMeHoBaHMe
Haumeropanue OBEHb KBAJIM(UKALMHU | TPYAOBBIX (QYHKUMHA, Ha
npo¢ecCHOHAIBHBIX yp py y ’
OTD, Ha KOTOpbIe | KOTOPble OPHEHTHPOBAHA

cranaaprtos (I1C)

peructpanuoHHbid N 64368)

OPUEHTHPOBAHA TUCIUILJIMHA JUCHUILINHA
C/01.6 TexHOMOrMYECKOE

40031 CONPOBOKCHHE pa3paboTku

. MPOEKTHOM K Ha
Hpoq)eCCHOHaﬂI)HI)H/I CTaHHapT MaHIl/IHOCTpOI/ITeJH)HbIe n3aeciusa
«CnenpanucT IO  TEXHOJIOTHIM Cpe et CTOKHOCTH
MEXaHOCOOPOYHOTO IMPOU3BOJICTBA C/02.6 PaspaGoTka
B MAIIAHOCTPOCHUM», | C, TexHomornMdeckas  IOATOTOBKA | TEXHOIOTHYECKHX MIPOLIECCOB
YTBEPKICHHBIN MMPUKa30M TIPOU3BOJICTBA W3TOTOBJICHHS OTIBITHBIX
Munucrepcra Tpynaa U | MallMHOCTPOUTEIHHBIX u3genuil | 00pa3oB MAaIIMHOCTPOHUTEITBHBIX
COLIMANBHON 3amuThl P® oT 29 | CPeiHEi Clio)HOCTH W3IIEIHUI CpeiHed CII0KHOCTH
UIOHS 2021 r. N 435u C/03.6 PaspaGoria
(3apeructpupoBao B MuHIOCTe TEXHOJIOTHYECKHUX MPOLIECCOB
PD 23 mons 2021 . HBTOTOBICHIY

MAIIMHOCTPOUTENbHBIX M3
CpelHEH CIIO)KHOCTH CEPUUHOTO
(MaccoBOT0) MPOM3BOICTBA




HaumenoBanmue
npogdeccuoHaIbHBIX
cranaapros (IIC)

Kona, HauMeHOBaAHHE "
YPOBEHb KBaJIM(PUKaAI
OTo, HA KOTOpbIE

OPHCHTHPOBAHA TUCHUIIJIMHA

Konx wu HamMeHOBaHme
TPYAOBbIX (yHKUIMiA, Ha
KOTOpble OPHUEHTHPOBAHA
AUCHUILINHA

C/04.6 TIpoexTupoBaHKE MPOCTOH
TEXHOJIOTHYCCKOW OCHACTKH IS
H3TOTOBJICHHUS
MaIIHHOCTPOUTENBHBIX H3IEIHit

C/05.6 Mertonnueckoe
obecreyeHne CAPP-cucrem,
PDM-cuctem, MDM-cucrem B
OpraHu3aIiu

B/01.5 ObecrieueHne

TEXHOJIOTUYHOCTH KOHCTPYKIUH
MaIIUHOCTPOUTEIIbHBIX I/IS,HCHI/Iﬁ
Cpe,[[Heﬁ CJIOKHOCTHU B YCJIOBUSIX

ABTOMATH3HUPOBAHHOTO
[POM3BOJICTBA
28.025 [Ipodheccnonanpubrit B/02.5 PazpaGotka
CTaHJapT «Crenuaiuct o TEXHOJOTUUYECKUX IIPOLIECCOB
MPOEKTUPOBAHUIO H3roTOBJICHUA JC€TAJIEU CPEAHCU
TEXHOJIOTMIECKUX MIPOIIECCOB CIIOAKHOCTH B YCIOBHAX
ABTOMATU3UPOBAHHOTO B, TexHonoruueckas MOATOTOBKA i;ilf:iii?ggmmom
NPOU3BOACTBA»,  yTBEPHKICHHDIH | aBTOMATH3MPOBAHHOTO MPOM3BONCTBA | Ly s PaspaboTia ypaBIsoNIX
TIPHKA30M MHHHCTQPCTBa Tpy/Ja W | AeTajell MalIMHOCTPOGHMs —CpemHeit R e ————
conpaigbHON 3amuTel P® or 5 | CIOKHOCTH neTaei MAIIHHOCTPOSHHS
CeHTAOPsI 2025. N 532u CpemHEN CIIOKHOCTH B YCIOBHSX
(3apeructpupoBaHo B Muniocte ABTOMATH3HPOBAHHOTO
P® 9 OKTSAOPS 2025 r., NPOM3BOICTBA
peructpanmonasid N 83807) B/04.5 KouTtpoib
TEXHOJIOTHYECKHX [POLECCOB
H3TOTOBJICHUSI neTanei
MaIIHHOCTPOCHUSI cpenHeit
CJIOKHOCTH B YCIOBUAX
ABTOMATU3UPOBAHHOT'O
[POU3BOJICTBA

1.4. Komnemenyuu oodyuarowezocs, gopmupyemoie 8 pe3yjibmame 0C60CHUA

OUCUUNTUHDBL
HanmenoBanmue Kon u Kon n nHaumeHnoBanue
KaTeropum HHAUKATOPA IlepeyeHb MIAHUPYEMBbIX
HAHUMEHOBAaHMeE
(rpynmsi) . AOCTHIKEHHU S pe3yJbTaTOB 00y4eHHs
N KOMITeTeHI Ui
KOMIIeTeHIHii KOMIIeTEeHIIUHN

OIIK - 5. Cnocoben OIIK-5.1. HA YpOBHe 3HAHUIL:
UCII0JIb30BATh 3Haer OCHOBHBIC | 3HATH
OCHOBHBIC 3aKOHOMCPHOCTH, TEXHHUKY 0€301aCHOCTH TpU
3aKOHOMEPHOCTH, JCHCTBYIOIHKE B MPOLECCE | poBeeHNUH
JCUCTBYIOIINE B U3TOTOBJICHHS SKCTICPUMEHTOB,
npoiecce MAITHHOCTPOUTEIbHBIX

dyHnaMeHTallbHast pont ocTp TEOPETHUYECKUE OCHOBBI
U3TOTOBJICHUSI U3IeNHit TpebyemMoro )

MOATOTOBKA ¢buzuky;

MalIMHOCTPOUTENBHBIX | KaYeCTBa, 3a1aHHOTO
u3jieauii TpedyeMoro | KoJM4YecTBa npy | OCHOBHBIC BU/LBI
KauecTBa, 3aaHHOTO HaUMeHbIINX  3aTparax | JKCIICPUMCHTOB B obmactu
KOJIMYeCTBa MpH 0011eCTBEHHOT0 TPyAa MCXaHHUKH, MOJICKYJSIPHOU
HAaUMEHBIINX 3aTpaTax (bI/I3I’IKI’I U TCPMOANHAMHKU,
00IIIeCTBEHHOTO TPYyIa JJIEKTPUYECTBA




HanmMmenoBanue
KaTeropuu

(rpynmsbi)
KOMIIeTeHIN I

Koa n
HAUMEHOBAHHE
KOMIIeTeHI NI

Koa m HanmMeHoOBaHMe
HHAUKATOpPA
JOCTH:KEHUA

KOMIIETEHI[NH

Ilepevyens miIaHMpyeMbIX
pe3yJabTaTOB 00y4eHHsI

MarHeTusma, ONTHKH U
SIIEpHOMN (PUBHKH;

HA ypoeHe YMeHULL:

YMETh

aQHAJIM3UPOBATh TMEPBUYHBIC
PE3yNIbTaTHI
HKCIIEPUMEHTOB;

JenaTh  pacueTel 10
dbopmynam, CTPOUTH
rpadukuy;

HA YypOBHE HABLIKOB!
BIIAJICTh

HaBBbIKaMHW TPaMOTHOMU
pedn, aHATUTUIECKUM U

[IOCJIEI0BATEIbHBIM
MBIIIJICHHEM, (DU3HKO-
MaTeMaTHYECKUM
anmnapaTom
OIIK-5.2. Ucnonp3yer Ha ypoeHe 3HaAHUM.
OCHOBHbBIE 3HaTh
3aKOHOMEPHOCTH, TOPSITOK odopmieHus
JICHCTBYIONIHNE B MPOLECCE | 71350paTOPHBIX PabOT MOCIe
W3TOTOBJICHUS NpOBe/ICHHS
MaHII/IH(SCTpOI/ITCHI)HI)IX 3KCHepI/IMeHTOB;
U3JIeTNi TpedyeMoro
KAYeCTBa, 3AAHHOTO TEOPETUUYECKUE OCHOBBI
KOHUECTBA IPH MaTeMaTUKu U  (PU3UKH;
HAUMEHBIIHNX 3aTpaTax usmyeckue METOMBIL,
00LIECTBEHHOTO TPy /1A Ha ypoene yMeHuu.
yMETh
rPAMOTHO  OTB€YaTh  Ha

BOIIPOCHI  IIpH  3aIIUTE
1abopaTOPHBIX padoT;

HA YypOBHE HABBLIKOB:

BJIQJICTh

HaBbIKaMU pCUICHUA
MaTeMAaTUYECKUX 3314 C

HCTIOJIb30BAaHUEM

Pa3HOOOPAa3HBIX CPEICTB

KOMITBIOTEPHOU

TOJIJIEPKKH;
OIIK-5.3. Bnaneer | na yposne 3nanuii:
HaBBIKAMH H3TOTOBJICHUS | 3HATH
MallMHOCTPOUTCEILHBIX METOJbl MaTEMaTHUYECKOI'O
u3aenui TpeOyeMoro TIPOrpaMMHUPOBAHHS C
KayecTBa, 3aI@HHOTO | oo oo eM
KOJIMYECTBA npu

P11 yndopmanmonso-

HaMMCEHBIIMX  3aTpaTax

KOMMYHUKAIIHOHHBIX
0011IeCTBEHHOTO TPY/la N

TE€XHOJIOTHM.

HA YPOBHe YMeHUlL:




HaunmenoBanue KO}I N HAUMCHOBAaHHE

Kon u
KaTeropuu 5 HHIUKATOPA ITepeyens miIaHUpPyeMbIX
HAaNMeHOBaHMe
(rpynmsbi) . AOCTHKEHUSA pe3yJbTaTOB 00y4eHHs
. KOMIIeTCHII U
KOMIIeTeH Ui KOMIIETeHIIUH
YMETH

HCIOJIb30BATh
CYLLECTBYIOILINE MIAKETHI
MporpaMM  WJIH  SI3BIKOB
IIPOrpaMMUPOBAHUA  AJIs
KOMITBIOTEPHOTO
MOJIETTUPOBAHUSI.

HA YPOBHE HABLIKOB:

BIIAJIEThH

METOJIaMU KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS
¢bu3nUecKux ABICHUNA U
MIPOLIECCOB.

2. Mecto nucuuninuel B cTpykrype OITOII

HMucuumuna B1.JI(M).b.16 «®u3uka» peanusyercs B paMmkax oOs3aTelbHOU
yacTtu bioka 1 «Jlucuumiaunel (MoayJs)» mporpaMMbl OakaiaBpuara.

JyciumuinHa npenoaaercst o0ydyarmumMest 3a04Hoi popme o0yueHus — B 1 u 2-m
ceEMeCTpax.

HucuunnuHa «®Pu3nka»  SABISETCS  HAdalbHBIM  3TAarioM  (OPMHUPOBAHUSA
komnereHuu OIIK-5 B npouecce ocsoenust OITOII.

JquciumuiHa «®u3uKa» OCHOBBIBAECTCS HAa 3HAHMUSAX, YMEHUSAX M HaBBIKAX,
NpUOOPETEHHBIX IPU U3YyUEHUH AUCLUILINH: MaTeMaTHKa, U IBJISETCS IPEIIeCTBYIOLIEH
JUISL U3YYEHMS] AUCLUIUIMH: TEOPETUYECKas MEXaHWKa, CONPOTHBIICHHE MaTEpHUAJIOB,
NIEKTPOTEXHUKA W 3JIEKTPOHHMKA, TEOPUS MEXAaHM3MOB M MAIlMH, THAPABIUKA H
TUAPONHEBMOIIPUBO/, OCHOBBI TEXHOJIOTMM MAaIIMHOCTPOEHUS  TOCyAapCTBEHHAs
UTOrOBasi aTTeCTalMs: MOJArOTOBKAa K CJadye€ M cJada roCylIapCTBEHHOI'O 3K3aMEHa,
rocyJapCTBEHHasi UTOrOBasi aTTeCTalus: MOArOTOBKA K MPOLEAYyPE 3aIIUTHI U 3alIUTa
BBIITYCKHOM KBaTU()UKAITUOHHON PaOOTHI.

®opMoil MPOMEXYTOUHOM aTrTecTallud 3HAaHUN OOydaeMmblX MO 3a04HOM (opme
oOy4deHHUs SIBJISIETCS 3a4eT B 1-M ceMecTpe U 9K3aMEH BO 2-M CEMECTpE.

3. O0beM IUCHUILIHHEBI
3aounast hopma 00yUeHHUS:

Buj yueOHoi1 padoThI 10 AMCHMUIIMHE Bcero Cemectp1 | Cemectp 2

B 3.€. M yacax B Yyacax B Yyacax

O0uas TPyA0EMKOCTb M CUMILIHHBI 8 3.e. — 288 yacosn 144 yaca 144 yaca

Konmaxkmnasa  paooma -  Ayoumopnuie 37 18 19

3aHAmMUA

Jlexyuu 34 6 6

Jlabopamopuvie 3anamus 34 6 6

Cemunapwl, npakmuyeckue 3aHamus 34 6 6




Koncynomayus 1 - 1
Camocmoamenvnan paboma 238 122 116
KypcoBas paGora (KypcoBoii IpoeKT) - - -
Bupa npomexyTo4HO# aTTecCTALINH 3auer, JK3aMeH 3ager IK3aMeH
(13 yacoB) (4 yaca) (9 yacoB)

4. Copep:xanue TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3aenaMm) ¢
YKa3aHHeM X 00beMOB (B aKaJeMHYeCKNX 4acax) U BUIOB Y4eOHbIX 3aHATHI

4.2. Yyeono-memamuueckuii nian

3aounas hopma oOydeHus

TpynoemMKocTh B yacax

KonraktHas pabota — Ay1uTtopHas Kon
HaunmenoBanue TeM (pa3/iesioB) pabora HHAUKATOPA
AUCHHUILTMHBI CEMUHAPBI U CAMOCTOATEIL | b e e nmii
f— J1a00paTOpH TR Has pabora N —
bIC 3aHATHUA S ErTT
1 cemecTp
Pazgen 1. Knaccuueckast MexaHuka 2 2 2 42 OIIK-5.1
OIIK-5.2
OIIK-5.3
Pa3znen 2. DnextpuuecTtso u 4 4 4 80 OIIK-5.1
MAarHeTu3M OIIK-5.2
OIIK-5.3
Koncynbranuu - - -
Kontposs (3auer) - 4 OIIK-5.1
OIIK-5.2
OIIK-5.3
HUTOTI'O 3a 1 cemectp 18 122
2 cemecTp
Paznen 3. Konebanus u BOJIHBI 1 2 1 12 OIIK-5.1
OIIK-5.2
OIIK-5.3
Paznen 4. OnTuka 1 2 1 32 OIIK-5.1
OIIK-5.2
OIIK-5.3
Paznen 5. KBanToBas ontuka 1 - 1 12 OIIK-5.1
OIIK-5.2
OIIK-5.3
Paznen 6. MonekynsipHas pusnka 1 2 1 32-12 OIIK-5.1
Y TEPMOJMHAMUKA OIIK-5.2
OIIK-5.3
Pa3pnen 7. ®u3zuka aToMOB U 1 - 1 12 OIIK-5.1
MOJIEKYJI OIIK-5.2
OIIK-5.3
Paznen 8. dusuka atToMHOTO si/Ipa 1 - 1 7 OIIK-5.1
Y 3JIEMEHTAPHBIX YaCTHII OIIK-5.2
OIIK-5.3

Koncynpranuu




TpynoemkocTs B yacax
KonTakTHas pabota — AyauropHas Kon
HanmenoBanue TeM (pa3/iesioB) pabora HHAUKATOPA
CaMOCTOSITENb o
AUCHHUILIMHBI CEeMHHApPhI U AOCTHKEHHU I
ek nabopatopH Has pabora
1005048 o MNPAKTHYCCKHU KOMIIETCHIIUU
€ 3aHATHUA
OIIK-5.1
KonTtpons (3x3ameH) - 9 OIIK-5.2
OIIK-5.3
HUTOI'O 3a 2 cemectp 19 116
OBIIUI UTOT 37 251

4.2. ConepskaHue TUCUUIJINHBI

Pazgen 1. Kilaccuueckasi MexaHuKa

DJIEeMEHTbl KMHEMATUKU. Buabl MexaHWueckoro ABMKeHUs Tell. [loHaTtus tena
OTCUeTa, CUCTEMBbI OTCYETa, YHucCia CTerneHel cBoOoxabl. IIpsiMoMHETHOE IBUKEHHE
MATEPUAIIBHOW TOYKH. JIBH)KEHHE MATEPUAIBHOW TOYKHA M0 OKPYXKHOCTU. IlyTh.
CkopocCTb. YCKOPEHHE U €r0 COCTABIISIIOIINE.

JvnHamuka wmatepuaiibHOM TOoukM. Macca. Cuna. 3akonsl HproToHa. 3akoH
M3MEHEHHS KOJMYECTBa JBMKEHHUS. 3aKOH COXpaHEeHMsI KoiaudecTBa ABuxkeHus. Pabora,
SHEPTUsl, MOIIHOCTh. 3aKOH COXPAHEHHUS SHEPTUH.

JluHaMmuKa BpamaTebHOTO ABIKeHUS. MoMeHT cuiibl. PaboTa BO BpamaTeabHOM
JBWKEHHH. MOMEHT WHEpPLUM MATEPUAJIbHOW TOYKH, TEJId, TOHKOTO OIHOPOIHOrO
CTEPKHSI, ITOJIOTO OJHOPOIHOTO LIWJIMHAPA, KOJIbLA, TPSAMOYTOJIBHOIO MAPAJLICIICIIUIIE .
[Ipumepsl omnpenesieHuss MOMEHTa WHEPLUU Tela NUHAMHUYECKUM METOJIOM. MOMEHT
nMmnyibca. KuHeTtmueckas »sHeprus Bpamaromerocss Ttena. OCHOBHOE YpaBHEHHE
JIMHAMUKHU BPAIIaTEIbHOTO JBUKECHUS.

Pa3znen 2. DieKTpr4ecTBO U MATHETH3M

DIIEKTPOCTATUKA. 3aKOH COXPAHEHMsI BJIEKTPUYECKOro 3apsaa. 3akoH KyilioHa.
Onektpocratuueckoe noje (ICII), ero HanpspkeHHOCTH. [Ipuniun cynepnoszuiun JCII.
OnekTpruueckuil 1unosib. [ToTok HanpsbkeHHocTu. Teopema I"aycca. [lorenrman ICII.

[TocrosiHHBIN AneKkTpuueckuil TOK. Cuia ¥ IIOTHOCTh TOKa. CTOPOHHUE CHIIBI.
OJIC u wnampsbkeHue. 3akoH Owma ISl OJHOPOJAHOTO ydYacTKa IENu. YJEIbHOE
ANEKTPUUYECKOE conpoTuBiieHre. CONPOTUBIEHUE TPOBOJHUKOB.

Pabota u MomHOCTh TOKA. 3akoH Jxoyisa-JIenna. 3akon OmMa Jj1s1 HEOJHOPOHOTO
ydacTka 1enu (00o0mieHHbI 3akoH OMa). 3akon Oma st 3aMKHyTOHU 11enu. [IpaBuna
Kupxroda 1151 pa3BeTBICHHBIX IICTICH.

MarHuTHOE TOJIE M €r0 XapakTEpUCTUKU. MarHuTtHas UHAYKUWsS. 3aKOH buo-
Capapa-Jlamulaca M ero mHNpUMEHEHHE K pacyeTy NpsSMOro TOKa. 3akoH Awmepa.
B3aumopnenicTBre mapajsielbHbIX TOKOB. MarHutHas MOCTOSIHHasg. MarHutHoe mnose
JBIDKYIIErocs: 3apsna. JlecTBUME MarHUTHOTO TIOJS Ha JABWIKYIIMHCSA 3apsia (cuiia
Jlopenna, npaBuiio JieBoit pyku). Iddext Xomna. [loTok BekTOpa MAarHUTHOW WHTYKIIUH.
Teopema ['aycca st MOTOKa BEKTOpa MAarHUTHOM MHIYKIIHH.



OnekTpomaruuTHass UHAYKUus (onbiTel Papanes). 3axkoH dDapanes. Buxpesbie
ToKH (TokM Pyko). MHIyKTUBHOCTH KOHTypa. CamoMHAyKuMs. B3anmHas MHAYKIUS.
Tpanchopmaropbl. DHEPrHsi MATHUTHOTO TOJIs1. MarHuTHBIE CBOICTBA BEIIECTBA.

OcHoBBI TeOpun Makcsesia 1Jis 3JEKTPOMArHATHOTO TIOJIA.

Paspnes 3. KosieOanusi M BOJTHBI

Konebanus. CBoOoaHbIE, rapMoHUYeCKHe KojeOaHus. CwmelieHue, CKOpOCTb,
yCcKopeHue, mnepuoj, ¢asza kosedbaHui, dactora. 3aTyxaromue kojebanus. Ilepuon
3aTyxawmmx  KojiebaHuil. BwiHyXneHHble  kosjeOanusa. Pesonanc. Ilonsitue
aBTokojieOanuii.  [apmonmyeckuit  ocuwmnsatop.  [Ipyxunsblil,  Qu3nUeckui,
MaTeMaTu4yeckuil MassTHUKHU. KuHeTnueckas 1 moTeHIIMaIbHAsI SHEPTUH KOJIe0aTeTbHOTO
nBrkeHus. OOIe CBEJICHUSI 0 MEXaHMYECKUX BoJIHAX. BoHOBOE ypaBHEeHHE. DHEPTHS
Y CKOPOCTb PaclpOoCTPaHEHUs BOJIH.

Pa3nen 4. OnTuka

OCHOBHBIE 3aKOHBI T€OMETPUUECKONM oNTUKH. [IpsiMoMHEeHOE pacpoCTpaHEHHE
ceera. Ilonmnoe orpaxenue. Cdepuyeckue 3epkana. ToHkue nuH3BL Abeppauuu
onTtu4eckux cucreM. OCHOBHbIE (H)OTOMETPUUYECKUE BETUUMHBI U UX €TUHUIIBIL.

BonHoBas ontuka. KorepeHTHOCTh M MOHOXPOMATHYHOCTh CBETOBBIX BOJIH.
WNuTtepdepenius ceera. Meroasl HabmoaeHus1 nuuTepdepenuuu ceera. Murepdepenuus
CBETa B TOHKUX IUIeHKaX. [I[puMeHeHue nurepdepeHIiiuu cBera.

[Tpunnun I'rolirenca-®Openens. Meroa 300 Openens. Judpakuus dpeHens Ha
KpyriioM oTBepctuu U nucke. Judpakuus dpaynrodepa Ha ognoit menu. Judpakums
®paynrodepa Ha nudpakiuonHon pemerke. [IpoctpancTBenHas pemierka. Paccesnue
ceera. Jludpakius Ha NPOCTPAHCTBEHHOW pemieTke. Paspemaromas crmocoOHOCTh
ontuyeckux mpuodopos. [louarue o ronorpadumu.

Hucnepcus csera. [lornomenne cBera. EcTeCTBEHHBIN U MTOISPU30BAHHBIN CBET.
[Tonsipuzanus cBeTa Npu OTPAKEHUU U MPETOMIIEHUN HA TPAHULIE JBYX JTUAJIEKTPUKOB.
JIBoriHOe  nydenpeniomiueHue.  [lonmsgpu3anmoHHbIE  OPU3MBI U HOJAPOUIBL.
HckyccTBeHHAs: ONTUYECKAs] aHU30TPpONusA. BpalieHne miocKoCTy Mo pU3alii.

Paszpnes S. KBanToBasi onTtuka

TernuoBoe u3nyyeHue u ero xapakrepucTuku. 3akoH Kupxroda. 3akonsl Credana-
bonbiMana u cmemienuss Buna. @opmynbl Panesd-/xunca u Ilnanka. Ontuueckas
nupomeTpusi. TernaoBble ICTOYHUKU CBETA.

Buaer pororddekra. 3akonsl BHemHero pororddexra. YpaBHeHUEe DUHINTEITHA
s BHemHero dotodddexra. [Ipumenenue dorodrddexra. Macca u umnyibe poToHa.
JHaBnenue ceeta. Iddext Komnrona u ero sneMeHTapHasi TCOpus.

EAMHCTBO KOPIYCKYJSIDHBIX W BOJHOBBIX CBOWMCTB  3JIEKTPOMAarHUTHOTO
n3nyueHus. KopnyckysspHO-BOJIHOBOM Jyaninu3M CBOWCTB BELIECTBA.

Pa3znen 6. MosekyasipHas pu3uka 1 TEPMOAUHAMHMKA

MonekynsipHO-KMHETHUECKAs TEOPUSI UACANIbHBIX Ta30B. 3aKOHBI, OMUCHIBAIOIIUE
MOBEJCHNE WJACAIbHBIX Ta30B: 3akoH boiusgs-Mapuorra, ['eii-Jlroccaka, [lanbToHa.
VYpasuennss Kianeiipona, MenaeneeBa-Knaneiipona. IlocrosHHas bonbslmMana.
OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUU UICAIBHBIX Ta30B.

SAsnenust nepenoca: qud@y3us, TEMIONPOBOIHOCTb, BHyTpeHHEee TpeHue. OCHOBBI
TepMOoAuHAMHUKU. Yuciao cremeHed CBOOOJBI MOJEKYJbl. 3aKOH PaBHOMEPHOIO
pacmpesieNieHdss JHEpPruM IO CTeneHsM CcBoOonbl MoJiekyid. IlepBoe Hayano



TepmonuHaMuku. PaboTa raza npu usMeHeHun ero oobemMa. TernmoeMKOCTh, ypaBHEHUE
Maiiepa.

OcHOBBI TepMOoJIUHAMUKH. [IpuMeHeHHEe MepBOro Hayajga TEPMOJUHAMHUKU K
u3omnpoueccam. M3oxopusiit iporecc. M3o00apHsbIit poriecc. M3oTepMuueckuii mpouece.
Anuabaruueckuid nporiecc (ypaBuenue Ilyaccona). [lonutponssiii porecc. Kpyrosoi
nporiecc (umkia). OOpaTtumble U HeoOpaTuMmble TIporiecchl. BTopoe Havaio
TEPMOIUHAMHUKHU.

DHTpOIHUS, €€ CTAaTUCTHYECKOE TOJKOBAHME U CBS3b C TEPMOJIUHAMHYECKOUN
BEPOSATHOCTHIO. TpeThe HauaIo TEPMOJIUHAMUKH. TETIOBbIE IBUTATENN U XOJIOAWIbHBIC
MamuHbl. [{ukn Kapuao u ero KIIJI nis uaeansHoro rasa.

Pa3nen 7. @dusnka aToMOB U MOJIEKYJI

Mopenu atroma Tomcona u Pesepdopna. JluHeiuarsiii criekTp aroma BOAOPO/aA.
[Toctynatsl bopa. OnbiTel @panka u ['epua. Cnexktp aTroma Bogopoja no bopy.

Paznen 8. dusuka aTOMHOIO S1IPA U 3JIEMEHTAPHBIX YaCTHIL

Pa3zmep, coctaB u 3apsim aTomHOTO siapa. MaccoBoe u 3apsimoBoe uncina. Jedexr
Macchl U 3HEprus cBsi3u sapa. CouH siapa U €ro MarHUTHBIA MOMEHT. SIJiepHbIE CHUIIBL.
Mogenu sapa.

PagnoakTuBHOE W3JIydYeHHME M €ro BHJbL. 3aKOH PAJAUMOAKTUBHOIO pacnaja.
[IpaBuiia cMmemnieHusi. 3akOHOMEpPHOCTH ajib(da-pacmnana. Buasl Oera-pacmnana, HEUTPUHO,
NMo3uTpoH. ['aMma-u3inydyeHue M €ro CBOMCTBA. Pe30HaHCHOE MOIJIOIIEHHWE TaMMa-
m3nydenus (dpdexr Meccbayspa). Meroasl HAOMIOAEHUS W pErUCTpaIldu
PaauOaKTUBHBIX U3TyYEHUI U YaCTUL.

SAnepHble peakuuW U WX OCHOBHbIE THUMbL. [l03UTPOH, HEUTPOH. DIEKTPOHHBIN
3axBaT. SAnepHbIE peakluu MOJ JICUCTBHEM HEUTpPOHOB. llenHas peakuus IeJICHUS U
MOHSATUE O SIIEPHOM IHEpreTrKe. Peakiusi cuHTe3a aTOMHBIX SIEP.

5. YueOHO-MeTOAMUYECKOE 00ecieyeHre CAaMOCTOATEIbHON PadoThl CTYACHTOB

CamocrosTenbHas paboTa IPOBOAUTCS C 1IEJIbIO: CUCTEMATU3ALMH U 3aKPEIICHUS
NOJIYYEHHBIX TEOPETUUYECKUX 3HAHUW U MPAKTUYECKHX YMEHUH OoOydaronimxcs;
yIIyOJIeHUs U pacIIMPEHUs] TEOPETUUECKUX 3HAHUMN CTYIEHTOB; (OPMUPOBAHUS YMEHUN
UCIIOJIb30BaTh CIPABOYHYIO JOKYMEHTALMIO, YYeOHYI0 M HAy4yHYIO JIUTEpaTypy;
Pa3BUTHUS TO3HABATEIBHBIX CIIOCOOHOCTEH M aKTUBHOCTH OOYYaroUIMXCs: TBOPYECKOM
WHULINATUBHI, CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH, OpPraHU30BaHHOCTH;
dbopMHpOBaHHE CaMOCTOSITENILHOCTA MBIIIUIEHUSI, CIOCOOHOCTEH K CaMOpPa3BUTHIO,
COBEpIICHCTBOBAHUIO M camMoopraHusauuu; (GopMupoBaHUs MpodeccroHaIbHbBIX
KOMITETEHLIUI; Pa3BUTHIO UCCIIEN0BATEIBCKUX YMEHUI CTYIEHTOB.

®opMbl U BUIBI CAMOCTOSITENIBHONW PAOOTHI CTYJACHTOB: YTEHHUE OCHOBHOW W
JIOTIOJTHUTENBHOW  JINTEpaTypbl — CAMOCTOSATEIBHOE M3Yy4YEHHE MaTephaja I10
PEKOMEHIyeMbIM JIUTEPAaTypHbIM HCTOYHHKAM; paboTa ¢ OMOIMOTEYHBIM KaTajloroOM,
CaMOCTOATENBHBIN MOA00pP HEOOXOAMMOMW JIMTEpaTyphl; padoTa cO CIpPaBOYHUKAMH;
MOMCK HE00X0auMoi nH(opManuu B ceTu MIHTEepHET; KOHCIIEKTUPOBAHUE UCTOYHUKOB;
pedepupoBaHrE€ HMCTOYHUKOB; BBINOJHEHUE JOMAIIHHUX KOHTPOJBHBIX  padoT;
oopMIIEHHE OTYETOB M0 JIa0OPaTOPHBIM pabOTaM; MOJATOTOBKA K Pa3IMYHbIM GopMam
TEeKylIed M MPOMEXKYTOUYHOM arrectaluu (K TECTUPOBAHMIO, KOHTPOJIbHOM padoTe,
3a4eTy, OK3aMEHY); CaMOCTOSITEJIbHOE  BBINOJIHEHHE IPAKTUYECKUX  3aJaHUN
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pPEenpOayKTUBHOTO THMA (OTBETHI HA BOIIPOCHI, 3a/1a4H, TECTHI; BHIIIOJIHEHUE TBOPUYECKUX
3a1aHuN).

TexHomorus opraHu3aliyd CaMOCTOSITENIbHON paboThl 00ydYaroUUXcs BKIIOYAET
UCTIONb30BAaHUE  MH(POPMAIIMOHHBIX W MaTepUATbHO-TEXHHYECKHMX  PECYPCOB
00pa3oBaTEIbHOTO YUPEXKACHUS: OUOIUOTEKY C YUTAIbHBIM 3aJI0M, KOMIIbIOTEPHBIE
KJIACChI C BO3MOKHOCTBIO paboThl B IHTEpHET; ayauTOpuu (KJ1acchl U 1ab0paTopun) s
KOHCYJIbTAIIHOHHOM JIESTEIbHOCTH.

[Tepen BeIMOTHEHHEM 00YUYaIONTUMICS BHEAYAUTOPHON CAMOCTOSATEIHHON paOOTHI
MpernojaBaresb MPOBOJUT KOHCYJIBTUPOBAHUE MO BBIMOJHEHUIO 3a/JaHMsl, KOTOPBIN
BKJIIOYAET LIE€Nb 3aJlaHus, €ro COJEpaHUs, CPOKH BBIMOJIHEHUS, OPUEHTUPOBOYHBIM
o0BbeM paboThl, OCHOBHBIE TpeOOBaHUS K pe3yJjibTaTaM pabOThl, KpUTEpUU OlleHKHU. Bo
BpEMsl BBITIOJIHEHUS! 00YUaIOUIMMUCS BHEAYAUTOPHON CaMOCTOATEIbHON paboThl U IpU
HEOOXOJMMOCTH MPENOoAaBaTeb MOKET MPOBOAUTH WHAUBHUAYAIbHBIE U TPYIIIOBBIE
KOHCYJIbTAIIHH.

CamocTtosiTennbHast padoTa MOXKET OCYUIECTBIATHCA HMHIWBUIYaIbHO WU
rpynmnaMu OOyYaroIIUXCsl B 3aBUCHMOCTH OT LEIH, 00beMa, KOHKPETHOW TEeMaTUKU
CaMOCTOSITENTEHOU PabOThI, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHUH 00yUYaIOLTUXCA.

KonTponb camocTosTensHON paboThl CTYICHTOB MIPELyCMAaTPUBAET: COOTHECEHHE
COJEp)KaHUSI KOHTPOJS C LEIsIMH OOydYeHHs; OOBEKTUBHOCTh KOHTPOJIS; BAJTUIHOCTH
KOHTPOJII (COOTBETCTBHE TMPEABSABISEMBIX 3aJaHU TOMY, YTO TIPEANOJIaraeTcs
poBepuUTh); TuddepeHrnanno KOHTPOIbHO-U3MEPUTENBHBIX MATEPUATIOB.

DOpMBI KOHTPOJISI CAMOCTOSITENILHON PabOThI: MPOCMOTP U MPOBEPKA BHITIOJIHEHUS
CaMOCTOATENFHOM  paboThl  TperojaBaTeieM;  OpraHu3als  CaMOIPOBEPKH,
B3aMMOIIPOBEPKU BBINOJIHEHHOTO 3a/laHus B TpYyIIe; OOCYXICHHE pPe3yJbTaToB
BBIMIOJHEHHON pabOThl Ha 3aHATHUU; MPOBEACHHE MHUCHMEHHOIO OIpOca; MPOBEACHUE
YCTHOTO OIpOCa; OpraHu3alsl M MPOBEIECHUE WHIMBUIYaTHLHOTO COOECeqOBaHMUS;
OpraHu3alus U MPOBEICHUE cOOeCeIOBaHMs C TPYIION.

IlepeyeHb BONIPOCOB, 0OTBOAMMBIX HA CAMOCTOSITE/IbHOE OCBOEHHE M CIUIIUHBI,
(popMbI BHEAYTUTOPHOM CAMOCTOATEIHLHOU Pa0d0ThI

HaumenoBanue teM

Ilepeyennb BOnpocoB, 0TBOAUMBIX Ha

®DopMblI BHEAYAUTOPHOM

MaTepHaTbHOU TOYKH.
3. luHaMMKa MaTepualibHOM Touku. Macca.
Cuia. 3akodsl HeroToHA

4. 3aK0H M3MEHEHHUS KOJINYECTBA ABUKCHUS.

3aKOH COXpaHEHHUs KOJTUYECTBA IBUKEHUS.
[IpusnoxeHust B Ipupoie U TEXHUKE.

5. Pabota, sHEprus, MOITHOCTh. 3aKOH
COXPAHEHUS SHEPTUH.

(pa3naesioB) CaMOCTOSITEJIbHOE 0CBOEHME CaMOCTOSITEJILHOM
AUCHUILIHHBI padoThI
Pa3znen 1. Knaccuueckas | 1. DnemeHTsl KHUHEMaTUKU. Busl Pabora ¢ yuebHnoi
MeXaHuKa MEXaHUUYEeCKOro ABMxeHus Tei. [Tonsatus JUTEPATYPOii;
TeJla OTCYeTa, CUCTEMBI OTCYETa, YUCIia KOHCIIEKTUPOBaHHE
CTerneHel cBOOObI. TEOPETUYECKOTO
2. [IpsmonuHetHOE ABUKEHNE MaTepuaa;

PEIICHUC THUITIOBLIX 3a1a4.
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HaunmeHnoBaHnue TeMm

IlepeyeHb BONPOCOB, OTBOAMMBIX HA

DopMbI BHEAYAUTOPHOMU

(pa3neJioB) CaMOCTOsITeIbHOE OCBOEHHUE CaMOCTOSITeIbHOM
AUCHMILINHBI padoThI
Paznen 2. 1. Dnekrpocratuka. 3aKOH COXpaHEHUS Pabota c yueOHo
DNEKTPUUYECTBO U JEKTPUYECKOro 3apsaja. 3akoH Kyiona. JUTEpaTypoii;
MAarHeTu3M 2. Dnekrpocratnyeckoe nose (ICII), ero KOHCIIEKTUPOBAaHUE
HaIpsHKEHHOCTh. [[pUHIMI Cyniepno3uliud | TEOPETHUYECKOTO
OCIIL. Marepuana;

3. IloCTOSIHHBIN NEKTPUYECKUI TOK. 3aKOH
Owma 17151 OTHOPOJIHOTO YYacTKa LIETIH.

4. PaboTa 1 MOIIHOCTH TOKA. 3aKOH
Hxoyns-Jlenia.

5. MarsuTHOE 10JI€ U €T0 XapaKTEPUCTUKHU.
MaruuTtHas UHAYKIHS.

6. Cua Amnepa. Cuia Jlopenua.

7. DneKTpoOMarHuTHas UHIAYKIHS (OTBITHI
@Dapanest). 3akon Papajes.

PCIICHUC TUIIOBLIX 3a1a4.

Pasznen 3. Konebauus u
BOJIHEI

1. Mexaanueckue koaeOanus. CBOOOIHBIE,
rapMOHHUYECKHE KOJIEOaAHHUS.

2. CmenieHue, CKOpoCThb, YCKOPEHHUE,
nepuo, (haza kojaebaHui, yacTora.

3. Yrpyrue BoiHbI. BOJTHOBBIE MPOIIECCHI.
[IpooapHBIE U TOTIEPEYHBIEC BOJTHBI.

PaGora ¢ yuebHoit
JIUTEPATYPOH;
KOHCIIEKTUPOBaHHE
TEOPETHUYECKOTO
MarepHaa;

pelIeHe TUIOBBIX 3a/1a4.

Pasnen 4. OnTuka

1. OcHOBHBIE 3aKOHBI TEOMETPUUYECKON
ONTHUKH.

2. BonHoBas ontuka. KorepeHTHOCTD U
MOHOXPOMAaTUYHOCTb CBETOBBIX BOJIH.

3. UnTtepdepenius cera.

4. Nudpaxmms cBera

5. EcTecTBEHHBIN U MOJISIPU30BAHHBIN CBET.

PaGora ¢ yuebHoit
JIUTEPATYPOH;
KOHCIIEKTUPOBaHHE
TEOPETHYECKOTO
MmarepHaa;

pellIeHre TUITOBBIX 3a/1a4.

Paznen 5. KBaurosas
ONTHKA

1. ®oTtonsl. Macca u umnynbsc GoroHa.
JlaBneHue cBera.

2. SIBnenue ¢potordpdekra. YpaBHeHUN
OnHuTeiHa A porodddexra.

Pabota c yueOHoi
JIUTEPATYPOH;
KOHCIIEKTUPOBaHUE
TEOPETUUECKOT O
MaTepHuaa;

pELIEHUE TUIIOBBIX 33]a4.

Paznen 6.
MonekynsipHasi hpuznuka
nu TepMOJII/IHaMI/IKa

1. MosiekyIsIpHO-KUHETHYECKAs] TEOPHUST
HJIcalIbHBIX Ta30B.

2. 3aK0HBI, OIIUCHIBAIONINE ITIOBSICHIE
HJICAIbHBIX Ta30B: 3aK0H boiisa- Mapuorra,
I'eii-JIroccaka, JlansToHA.

3. YpaBuenus Knaneitpona, Menneneena-
Knaneripona.

4. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETHYECKON TEOPUH UACATHHBIX Ta30B.
5. OcHoBBI TepMOguHaMUKH. [lepBoe
Havyajo TEPMOJIUHAMHUKH.

Pabota c yueOHoi
JIUTEPATYPOH;
KOHCIIEKTHPOBAaHUE
TEOPETUUECKOT O
Marepuana;

pelIeHNEe TUTIOBBIX 3a/1a4.

Paznen 7. ®usuka

1. Monenu aroma Tomcona u Pezepdopaa.

PaGora ¢ yuebHoit

aTOMOB U MOJIEKYJI 2. Jlu"nenyaThIil CIEKTp aToMa BOJAOPOA. JUTEPaTypo;
3.Ilocrynarsl bopa. KOHCIIEKTUPOBAaHHUE
TEOPETHYECKOT0
MaTepHuaa;
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HaunmMmeHoBaHHe TeEM
(pa3nesioB)
JUCIHATIINHBI

IlepeyeHb BONPOCOB, OTBOAMMBIX HA
CaMOCTOsITeIbHOE OCBOEHHUE

DopMbI BHEAYAUTOPHOMU
CaMOCTOSATEIbHOM
padoThI

PEIICHUE TUIIOBBIX 3a1a4.

Pasnen 8. ®dusuka
aTOMHOTO siJipa
BHGMCHTapHBIX qacTui

1. Pa3zmep, coctaB u 3apsii aTOMHOTO SIpa.
MaccoBoe u 3apsgoBoe uncia. Jledexr
MacChl ¥ DHEPTHs CBS3U Spa.

2. SInepubie cunsl. Monenu sapa.
PannoakTBHOE M3TyYeHUE U €r0 BUJIBI.
3aKOH paJlMOaKTUBHOTO pacnaja.

3. 3akoHOMepHOCTH anb(a-pacnaga. Buast
OeTa-pacrnana. ['aMma-u3mydeHue u ero
CBOICTBA.

3. SlnepHble peakiuu U UX OCHOBHBIC THIIbI.
4. llennas peaxuus JeJIeHUS U IOHITHE O
SJIEpHOM SHepreTuke. Peakius cuHTe3a
ATOMHBIX SITIEP.

PaGora ¢ yueOHoi
JUTEPaTypoOH;
KOHCTICKTUPOBaHUE
TEOPETUYECKOTO
MaTepuana;

pellieHre TUIOBBIX 3a/1a4.

Ikaaa oueHNBaHUA

[Ixana oneHUBaAHUSA

Kpurepun oueHuBanus

«OTIn4HO» OOyuaronuiicss TIIyOOKO U COAEPIKATENIbHO PAacKpBIBAET TEMY
CaMOCTOSITENIbHOM paboOThl, HE AOMycTUB OIMMOOK. OTBET HOCHUT
pa3BepHYTbII M ucuepnblBarolMi  Xxapakrep. IlomHocThio M
MIPaBUJILHO PEIIAET TUIIOBBIC 3a/1a4N.

«Xopouo» OOyuaronuiicss B LEJIOM pPacKphIBa€T TEMY CaMOCTOSTEIbHON

paboThl, OJHAKO OTBET XOTA OBl HAa OJUH M3 HUX HE HOCUT
Pa3BEPHYTOIO U UCUYEPIBIBAIOIIETO XapaKTepa. B peleHnn TUITOBBIX
3aJ1a4 JIOMYCKaeT HECYIIECTBEHHbIE OUIMOKH.

«Y IOBIIETBOPUTEIILHO»

OOyyJaromuiics B IEJIOM PaCKpPhIBACT TEMY CAMOCTOSITEITLHOU pabOThHI
U JIONyCKaeT psJl HETOYyHocTeH, (parMEeHTapHO pPACKpPBIBAET
CoJIepKaHUE TEOPETUUYECKUX BOIMPOCOB WU HMX PACKPHIBACT
COJIEp’KaTeNbHO, HO JIOMyCKas 3HAaYUTellbHble HETOYHOCTH. B
pEIICHNUY TUMOBBIX 3a/1a4 JIOMYCKAeT OIMUOKH.

«Hey,Z[OBJ'IeTB OpHUTCIIBHO»

OOyuaromuiicsi He BJIaJieeT BHIOPAHHOM TEMON CaMOCTOSTEIHHOU
paboTel. He MOXET pemmTh TUTIOBYIO 3a/1a9y.

6. Ouenounnie MarepuaJbl (QOHI OLEHOYHBIX CPEACTB) JIA MPOBeJIEHHUS
TeKyLIero KOHTPOJIS YCIEeBA€MOCTH, NMPOMEXKYTOYHOH aTTeCcTallud 10 WUTOram
OCBOEHMS TUCIHUILINHBI

6.1. Ilacnopm ¢honoa ouernounvix cpedcme

Kontposmmpyemsl HanmeHnoBanue
Kon n nHaumenoBanue NuaukaTop A0CTHXKEHUS
Ne | e paszgesibl (TemMbl) OLICHOYHOI'0
KOMIIETeHIIUH KOMIIETeHIIUH
AUCHUTLTNHBI cpeacTBa
1. | Pazgen 1. OIIK - 5. Crocoben OIIK-5.1. 3naer ocHoBHbIE | Omnpoc, TecT,
Knaccuueckast HCIIOJB30BaTh 3aKOHOMEPHOCTH, penieHue 3aaad,
MEeXaHUKa OCHOBHbBIE JEUCTBYIOIIME B IIPOLIECCE | OTYET MO
3aKOHOMEPHOCTH, W3TOTOBJICHUSI nmabopaTopHOH
JNENUCTBYIOLIUE B MaIIUHOCTPOUTEIbHBIX pabote
mporiecce 130631 (S150% TpeOyemMoro
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KonTpoaupyembl HanmeHoBaHme
0% | o oror i (o) Kox n HammMeHoBaHmne NHaukaTop A0CTHXKEHUS -~
KOMIIeTEeHITHHN KOMIIeTEeHITHHN
AHCHHUILINHBI cpeacTBa
HU3TOTOBJICHHS Ka4yeCTBa, 3aJJaHHOTO
MalTUHOCTPOUTEIIBHBIX | KOJTHMYECTBA npu
u3aeni TpedyeMoro HaMMEHBIITUX 3aTparax
Ka4ecTBa, 3aJaHHOTO OOIIIECTBEHHOTO TPyJa
KOJINYECTBA MIPHU OIIK-5.2. Ucnonsiyet
HAaWMEHBIINX 3aTPaTaxX | OCHOBHBIE 3aKOHOMEPHOCTH,
00IIIeCTBEHHOTO TpyJa | ACHCTBYIOIIME B Mpolecce
U3TOTOBJICHHUS
MaIUHOCTPOUTEIBHBIX
u3JIeui TpedyeMoro
Ka4yeCTBa, 3aJJaHHOTO
KOJIMYECTBA npu
HaMMEHBIITUX 3aTparax
OOIIIECTBEHHOTO TPYyJa
OIIK-5.3. Biageetr HaBBIKAaMU
U3TOTOBJICHHUS
MaIIUHOCTPOUTEIBHBIX
u3JIeui TpedyeMoro
Ka4yeCTBa, 3aJJaHHOTO
KOJIMYECTBA npu
HaMMEHBIITUX 3aTparax
OOIIECTBEHHOTO TPyJa
2. | Paznmen 2. OIIK - 5. Crocoben OIIK-5.1. 3naer ocHoBHBIE | Omnpoc, TecT,
DJIEKTPUYECTBO U | HCTIOJIB30BAThH 3aKOHOMEPHOCTH, perieHue 3a1ad,
MarHeTU3M OCHOBHBIC JNEUCTBYIONME B TMPOIECCe | OTYET IO
3aKOHOMEPHOCTH, M3TOTOBJICHHS nmabopaTopHOH
JEUCTBYIONTNE B MaITUHOCTPOUTEIIBHBIX pabote
mporiecce 171631 (N1 0704 TpedyemMoro
H3TOTOBJICHHS KauecTBa, 3aIaHHOTO
MaIIMHOCTPOUTEIBHBIX | KOJUYECTBA npu
u3zenui TpedyemMoro HAaUMCHBIITUX 3aTparax

KauyecTBa, 3aJIaHHOTO
KOJIMYECTBA TIPH

HAaUMEHBIINX 3aTpaTax
0011IeCTBEHHOT0 TpyJa

0OIIIECTBEHHOTO TpyJa
OIIK-5.2. Ucnonbzyet
OCHOBHBIE 3aKOHOMEPHOCTH,
JICUCTBYIOLIME B Ipolecce
W3TOTOBJICHUS
MAalIMHOCTPOUTECIBbHBIX

u3zIenuit TpedyeMoro
KauyecTBa, 3aJIaHHOTO
KOJIM4YeCcTBa npu
HAaUMEHBIITUX 3aTparax

OOIIECTBEHHOTO TPyJaa
OIIK-5.3. Bimageer HaBbIKaMu
HU3TOTOBJICHHS
MaITUHOCTPOUTEIIBHBIX

u3JIenui TpedyeMoro
KauyecTBa, 3aJIaHHOTO
KOJIMYeCTBa npu
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KonTpoaupyembl HaumeHoBaHme
0% | o oror i (o) Kox n HammMeHoBaHmne NHaukaTop A0CTHXKEHUS -~
KOMIIETEeHI[HH KOMIIETEeHI[HH
JUCIUTILINHBI cpeacTBa
HaMMEHBIITUX 3aTparax
OOIIIECTBEHHOTO TPyJa
3. | Pa3men 3. OIIK - 5. Crocoben OIIK-5.1. 3naer ocHoBHBIE | Omnpoc, TecT,
Konebanus u HCTOJIb30BaTh 3aKOHOMEPHOCTH, perieHue 3a1ad,
BOJIHEI OCHOBHBIE JNEUCTBYIONME B TMPOIECCe | OTYET IO
3aKOHOMEPHOCTH, M3TOTOBJICHHS nmabopaTopHOH
JEUCTBYIONTUE B MaITUHOCTPOUTEIIBHBIX pabote
mporiecce 171631 (N1 0704 TpedyemMoro
HU3TrOTOBJICHUS Ka4yecTBa, 3aJJaHHOTO
MAaIIMHOCTPOUTEIBHBIX | KOJUYECTBA npu
u3zenui TpedyemMoro HaMMEHBIITUX 3aTparax
KadyecTBa, 3aJaHHOTO 001IIeCTBEHHOT'0 Tpyda
KOJIM4ECTBA IpH OIIK-5.2. Hcnons3yet
HaMMEHBIINX 3aTpaTaxX | OCHOBHBIC 3aKOHOMEPHOCTH,
0OIlIECTBEHHOT0 TpyJa | ACHCTBYIOIIME B Mpoliecce
M3TOTOBJICHHS
MaITUHOCTPOUTEIIBHBIX
171631 (N1 0704 TpedyemMoro
Ka4yecTBa, 3aJJaHHOTO
KOJIMYECTBa npu
HaMMEHBIITUX 3aTparax
001IIeCTBEHHOT'0 Tpyda
OIIK-5.3. BnageeT HaBBIKAMU
M3TOTOBJICHHS
MaITUHOCTPOUTEIIBHBIX
171631 (N1 0704 TpedyemMoro
Ka4yecTBa, 3aJJaHHOTO
KOJIMYECTBA npu
HaMMEHBIITUX 3aTparax
001IIeCTBEHHOT'0 Tpyda
4. | Pazgen 4. Ontuka | OIIK - 5. Cnocoben OIIK-5.1. 3naer ocHoBHbIE | Omnpoc, TecT,
HCIIO0JIb30BATh 3aKOHOMEPHOCTH, pelnieHue 3aaad,
OCHOBHBIC NENCTBYIONME B TMPOIIECCe | OTYET IO
3aKOHOMEPHOCTH, HU3TOTOBJICHHS nabopaTtopHOit
NEHCTBYIOITUE B MaIIUHOCTPOUTEIBHBIX pabote
npoiiecce 171631 (h1070%1 TpedyemMoro
HU3TOTOBJICHHS Ka4yeCTBa, 3aJJaHHOTO
MalTUHOCTPOUTEIIBHBIX | KOJHYECTBA pu
u3aeni TpedyeMoro HaMMEHBIITUX 3aTparax

Ka4dyeCTBa, 3aJaHHOT'O
KOJIMYECTBA IIpH
HAaNMMCHBIIHNX 3aTpaTtax
O6H.[€CTBCHHOFO Tpyaa

0011IeCTBEHHOTO TpyAa

OIIK-5.2. Ucnonsiyet
OCHOBHBIE 3aKOHOMEPHOCTH,
NENCTByIOIME B TMpoliecce
WU3TOTOBJICHUS
MaITUHOCTPOUTEIBHBIX

171631 (SN170%1 TpedyemMoro
KauecTBa, 3aJIaHHOTO
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KonTpoaupyembl HaumeHoBaHme
0% | o oror i (o) Kox n HammMeHoBaHmne NHaukaTop A0CTHXKEHUS -~
KOMIIETEeHI[HH KOMIIETEeHI[HH
JUCIUTILINHBI cpeacTBa
KOJIMYECTBA npu
HaMMEHBIITUX 3aTparax
0011IeCTBEHHOT'0 TpyJda
OIIK-5.3. BnageeT HaBhIKaMU
M3TOTOBJICHHS
MaITUHOCTPOUTEIIBHBIX
171631 (N1 0704 TpedyemMoro
Ka4yecTBa, 3aJJaHHOTO
KOJIMYECTBA npu
HAaMMEHBIITHX 3aTparax
0011IeCTBEHHOT'0 TpyJda
5. | Pazgen 5. OIIK - 5. Crocoben OIIK-5.1. 3naer ocHoBHbIE | Omnpoc, TecT,
KBaHTOBas onTHka | MCIOJIB30BATh 3aKOHOMEPHOCTH, penieHue 3aaau
OCHOBHBIC JNEHUCTBYIONIIME B TIpoIecce
3aKOHOMEPHOCTH, HM3rOTOBJICHUS
NEHCTBYIOITUE B MaITMHOCTPOUTEIBHBIX
npoiiecce 171631 (h1070%1 TpedyemMoro
HM3TOTOBJICHHS Ka4yeCTBa, 3aJJaHHOTO
MaIIMHOCTPOUTEIBHBIX | KOJUYECTBA npu
u3aeni TpedyeMoro HaMMEHBIITUX 3aTparax
Ka4yecTBa, 3aJaHHOTO 0011IeCTBEHHOT0 TpyJa
KOJIMYECTBA MIPHU OIIK-5.2. Ucnonsiyet
HaUMEHBIINX 3aTpaTaX | OCHOBHbIE 3aKOHOMEPHOCTH,
OOIIECTBEHHOTO TpyJa | ACHCTBYyIOIIME B TMpoIEecce
M3TOTOBJICHUS
MaIIMHOCTPOUTEIBHBIX
171631 (S170%1 TpedyemMoro
Ka4yeCTBa, 3aJJaHHOTO
KOJINYECTBa npu
HaMMEHBIITUX 3aTparax
0011IeCTBEHHOT0 TpyJa
OIIK-5.3. Biageetr HaBBIKAMU
M3TOTOBJICHUS
MaITUHOCTPOUTEIBHBIX
171631 (S170%1 TpedyemMoro
Ka4yeCTBa, 3aJJaHHOTO
KOJINYECTBa npu
HaMMEHBIITUX 3aTparax
0011IeCTBEHHOT0 TpyJa
6. | Pa3men 6. OIIK - 5. Crocoben OIIK-5.1. 3naer ocHoBHBIE | Omnpoc, TecT,
MonekynsipHas HCIOJIb30BaTh 3aKOHOMEPHOCTH, pelieHue 3aaaq,
¢dusnka u OCHOBHBIC JNEUCTBYIONME B TIPOIIECCE | OTYET MO
TEPMOJUHAMHKA 3aKOHOMEPHOCTH, M3TOTOBJICHHS nabopatopHoit
NENUCTBYIOIIUE B MaIIUHOCTPOUTEITBHBIX pabote
mporiecce 171631 (N1 0504 TpeOyemMoro
HM3TOTOBJICHHUS Ka4yecTBa, 3aJJaHHOTO
MAaIIMHOCTPOUTEIbHBIX | KOJIMYECTBa npu
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KonTpoaupyembl HanmeHoBaHme
0% | o oror i (o) Kox n HammMeHoBaHmne NHaukaTop A0CTHXKEHUS -~
KOMIIeTEeHITHHN KOMIIeTEeHITHHN
AHCHHUILINHBI cpeacTBa
u3aeni TpedyeMoro HaMMEHBIITUX 3aTparax
Ka4ecTBa, 3aJaHHOTO OOIIIECTBEHHOTO TPyJa
KOJINYECTBA MIPHU OIIK-5.2. Ucnonsiyet
HAaWMEHBIINX 3aTPaTaX | OCHOBHBIE 3aKOHOMEPHOCTH,
00IIIeCTBEHHOTO TpyAa | ACHCTBYIOIIME B Mpolecce
U3TOTOBJICHHUS
MaIUHOCTPOUTEIBHBIX
u3JIeui TpedyeMoro
Ka4yeCTBa, 3aJJaHHOTO
KOJIMYECTBA npu
HaMMEHBIITUX 3aTparax
OOIIIECTBEHHOTO TPyJa
OIIK-5.3. Biageetr HaBBIKAaMU
U3TOTOBJICHHUS
MaIUHOCTPOUTEIBHBIX
u3JIeTIui TpedyeMoro
Ka4yeCTBa, 3aJJaHHOTO
KOJIMYECTBA npu
HaMMEHBIITUX 3aTparax
OOIIIECTBEHHOTO TPYyJa
7. | Pasmen 7. ®usuka | OIIK - 5. Criocoben OIIK-5.1. 3naer ocHoBHBIE | Omnpoc, TecT,
aTOMOB M MOJIEKYJI | MCIIOJIb30BaTh 3aKOHOMEPHOCTH, perieHue 3a1aq
OCHOBHBIC NEUCTBYIONME B IIpoIlecce
3aKOHOMEPHOCTH, M3TOTOBJICHHS
JEUCTBYIONTUE B MaITUHOCTPOUTEIIBHBIX
mporiecce 171631 (N1 0704 TpedyemMoro
H3TOTOBJICHHS KauecTBa, 3aIaHHOTO
MaIIMHOCTPOUTEIBHBIX | KOJUYECTBA npu
u3zienui TpedyemMoro HAaUMCHBIITUX 3aTparax

KauyecTBa, 3aJIaHHOTO
KOJIMYECTBA TIPH

HAaUMEHBIINX 3aTpaTax
0011IeCTBEHHOT0 TpyJa

OOIIIECTBEHHOTO TpyJa
OIIK-5.2. Ucnonbzyet
OCHOBHBIE 3aKOHOMEPHOCTH,
JICUCTBYIOLIME B IpolEecce
U3TOTOBJICHUS
MAalIMHOCTPOUTECIBbHBIX

u3zenui TpedyeMoro
KauyecTBa, 3aJ1aHHOTO
KOJIM4YeCcTBa npu
HAaUMEHBIITUX 3aTparax

OOIIECTBEHHOTO TPyJa
OIIK-5.3. Bimageer HaBbIKaMu
HU3TOTOBJICHHS
MaITUHOCTPOUTEIIBHBIX

u3zenui TpedyeMoro
KauyecTBa, 3aJ1aHHOTO
KOJIM4YeCcTBa npu
HAaUMEHBIITUX 3aTparax

00IIIeCTBEHHOT'0 TpyJa
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aTOMHOTO sApa 1
AJIEMEHTapHBIX
YaCTHII

HCIIOJIb30BATh
OCHOBHEBIE
3aKOHOMEPHOCTH,
JNEUCTBYIOIUE B
nporecce
W3TOTOBIICHUS
MaIIMHOCTPOUTEIHHBIX
u3zenuit TpedyemMoro
KauyeCcTBa, 3aJIaHHOTO
KOJIMYECTBA TIPH
HAaUMEHBIINX 3aTpaTax
0011IeCTBEHHOT0 TpyJa

3aKOHOMEPHOCTH,
JICUCTBYIOLIME B IpolEecce
U3TOTOBJICHUS
MAalIMHOCTPOUTECIBbHBIX

u3zIenui TpedyeMoro
KauyecTBa, 3aJ1aHHOTO
KOJIMYeCcTBa npu
HAaUMEHBIITUX 3aTparax

OOIIIECTBEHHOTO TpyJa
OIIK-5.2. Ucnonbzyet
OCHOBHBIE 3aKOHOMEPHOCTH,
JICUCTBYIOLIME B Ipolecce
U3TOTOBJICHUS
MAalIMHOCTPOUTECIBbHBIX

u3zIenui TpedyeMoro
KauyecTBa, 3aJIaHHOTO
KOJIM4YeCTBa npu
HAaUMEHBIITUX 3aTparax

OOIIECTBEHHOTO TPyJa
OIIK-5.3. Bimageer HaBbIKaMu
HU3TOTOBJICHHS
MaITUHOCTPOUTEIIBHBIX

u3zenui TpedyeMoro
KauyecTBa, 3aJ1aHHOTO
KOJIM4YeCcTBa npu
HAaUMEHBIITUX 3aTparax

001IIeCTBEHHOT0 Tpyda

Kontposaupyemsl HanmeHoBaHHE
Kox n HammMeHoBaHmne NHaukaTop A0CTHXKEHUS
Ne | e pasgesibl (Tembl) OILICHOYHOI'0
KOMIIeTEHIINH KOMIIeTEHIINH
JTUCIHUILINHBI cpeacTBa
8. | Paszmen 8. dusuka | OIIK - 5. Criocoben OIIK-5.1. 3naer ocHoBHBIE | Omnpoc, TecT,

PCUICHUC 3aaa4

Jransl popmMupoBaHus komnereHnuii B npouecce ocsoennst OIIOII npsmo

CBS3aHBl C MECTOM JIMCUUIUIMH B OOpa3oBaTenbHOM mporpamme. Kaxapiii stam
bopMHUPOBAHUS KOMIIETEHITUH, XapaKTEPU3yETCS OTPECIICHHBIMU 3HAHUSMH, YMECHUSIMHU
Y HaBBIKaMU 1 (MJIM) OTIBITOM TTPO(EeCCHOHATEHOM AeSTENHPHOCTH, KOTOPBIC OIICHUBAIOTCS
B IPOLIECCE TEKYILIEr0 KOHTPOJS YCIEBAEMOCTH, MPOMEKYTOUYHOM AaATTECTALMU TIO
JUCUUIUIUHE (MPAKTUKE) U B IPOLIECCE UTOTOBOM aTTEeCTAINH.

Jucuunnuaa «@u3nka» SBISIETCA HAYAIBHBIM 3TAllOM KOMIUIEKCA TUCIUILIVH, B
X0/J1€ U3YUYECHHS KOTOPBIX y CTYIeHTOB opmupyrotcs komnerenuun OITK-5.

3aBepiaetcs padbora Mo GopMHUPOBAHUIO Y CTYJICHTOB YKa3aHHBIX KOMIIETEHIIUM B
XOJI€ M3YYEHHMS NHUCHUIUIMH TEOPETHUYECKAs] MEXAHUKA, COMPOTUBJIECHHUE MATEPUAIIOB,
ANEKTPOTEXHUKA M DJIIEKTPOHUKA, TEOPUS MEXAHM3MOB W MAIllMH, TUJpaBIvdKa U
TUAPOITHEBMOIIPUBO/I, OCHOBBI TEXHOJIOTHH.

Urorosast onenka chopmupoBanHocTr kommeteHiui OIIK-5 ompenensercs B
nepuoa ['oCcyapCTBEHHOW HWTOTOBOM aTTECTAlMU: IIOJrOTOBKA K cJade MW caada
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rOCYyJJapCTBEHHOI'0 3K3aMeHa; ['0Cy1apCTBEHHOW MTOrOBOW aTTECTAIlMU: BBINIOJHEHHUE,
MOJITOTOBKA K MPOIIEIyPE 3aIIUTHI U 3al[UTa BHIMTYCKHOW KBATU(UKAIIMOHHON pabOThI

B mpouecce u3ydeHusi AMCHUILVIMHBI, KOMIIETEHIUU Tak:xke (opmMupyroTCs
MOA3TAaIHOo.

OcHoBHbIiMU 3Taniamu  (opmupoBanust OIIK-5 npu u3yyeHuu AUCHUIUIMHBI
b1.J(M).b.16 «®u3uka» sBISETCS TMOCIEAOBATEILHOE H3YUYCHHE COACPKATEIHHO
CBSI3aHHBIX MEXK]Ty COOOH TeM y4eOHBIX 3aHATUM. 3yueHne Kaxk 101 TeMBbI IIpeoiaraet
OBJIQJICHUE  CTYyJCHTAaMHU  HEOOXOJUMBIMH  JIECKPUIITOpaMU  (COCTaBIISIOIIUMU)
KoMmeTeHIIni. J[7s oueHKu ypoBHS CHOPMUPOBAHHOCTH KOMIIETCHIIMHA B MpOIECce
W3YYEHUSI  JUCHUIUIMHBI  MPEAYCMOTPEHO  MPOBEACHUE  TEKYILIETO  KOHTPOJIS
YCIEBAEMOCTH 10 paszfejaM JUCHMIUIMHBI M MPOMEKYTOYHOM AaTTECTAMUA 10
JTHUCIUTUIMHE — 3a4€Ta B IEPBOM CEMECTPE U IK3aMEHA — BO BTOPOM.

6.2. KoHTpoJibHBIE 3aJaHUSA U MATEePHUAJbl, HEOOXOAUMBIE sl OIEHKH
3HAHWH, YMEHUIl ¥ HABBIKOB M (WIH) ONBITA JAEATEJbHOCTH, XapaKTePU3yOIIUX
ranbl ()OPMHPOBAHUS KOMIIETEHIIHII B Mpolecce OCBOEHUSI 00pa30BaTeIbLHOM
MPorpamMmabl

6.2.1. KonTpoJibHBIE BOMPOCHI MO TeMaM (pa3zjesnam) AJisi ONpoca Ha 3aHATHUIX

HaumenoBanue TeM

Bonpocsl
(pa3aesioB) AU CHUNINHbBI P

Paznen 1. Knaccuueckast | 1. OcHOBHBIE ypaBHEHUs KHHeMaTWKH. [loHATHA mepeMenieHus,
MEXaHMKa CKOpPOCTH, YCKOPEHHS.

2. Kunemartuka BpamaTeabHOT o IBUKEHHUS.

3. JluHaMuKa BpamaTeabHOrO JBUKECHMUSL.

4. MowmeHT cuibl. PaGoTa Bo BpalareabHOM JIBUKECHUU.

5. Ilpumepsl ompeneneHuss MOMEHTa HMHEPUUHM Tejla AMHAMUYECKUM
MeTofoM. MoMmeHT uMnynbca. KuHetndeckas sHeprusi Bpallaromerocs
Tena. OCHOBHOE ypaBHEHHE JAMHAMUKHM BpaILIaTEIbHOTO JIBUYKEHUS.
3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCa

6. Mexanuka  kuaKocTed. 3akoH  Apxumena.  YpaBHEHHE
Hepa3pbIBHOCTU. YpaBHeHue bepHysun.

Paznen 2. DnextpuuectBo | 1. OCHOBHBIE OHATHS U 3aKOHBI AIEKTPOCTATUKH.

U MarHeTusMm 2. Dnextpuueckoe nojue. HanpskeHHOCTh U MOTEHIUAII JIEKTPUIECKOTO
OJIS.

3. [locTostHHBIM 3nekTpudeckuid ToK. IlocnenoBarenbHoe U MapamieabHO
COCIIMHEHHUE MPOBOIHUKOB. 3aKkoHbl Kupxroda.

4. O60061eHHbIH 3akoH OMa. MOIIHOCTD B IIeNH EPEMEHHOTO TOKa.

5. MarnutHoe nose. 3akon buo-Casapa-Jlamnaca.

6. Cuna Amnepa. Cuia JlopeHua.

7. WUnpyktuBHOCTHh KOHTypa. Camomnaykuus. B3aumHas HHIyKUIMS.
Tpancpopmaropsl. DHEprus MarHuTHOT'O MOJIS.

8. MarHuTHbI€ CBOMCTBA BELLIECTBA.

Paznen 3. Konebanus u | 1 Konebanus. CBoO60aAHbIE, FTapMOHUYECKUE KOJIEOaHMs.

BOJIHBI 2. CMmelenue, CKOpOCThb, YCKOpEHHeE, IIepuo/, (haza KoyedaHui, yacTora.
3. 3atyxaromue konebanus. [lepuon 3aTyxarommx KoiedaHui.

4. BoinyxeHHble KosneOaHus. Pezonanc.

5. Ilpy>xuHHbIH, HPU3NYECKH, MAaTEMAaTHUECKUI MasTHUKH.

6. Yupyrue BoaHbl. BomHOBBIE mponiecchl. [IpogonbHbIe U monepeuHbie
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HaumeHnoBaHue TEM
(pa3aes1oB) IMCHUIINHbBI

Bonpocsl

BOJIHBL. YpaBHEHHE IUIOCKOW BOiHBL. [loHsTHA: (haza BosHBL, (HPOHT
BOJIHBI, JUIMHA BOJIHBL. [I0TOK 2HEprun BoJIH

7
8

. DIIEKTPOMAarHUTHBIE KOJICOAHMUS.
. DnekTpoMarauTHbIe BoJHBI. [1IKaa 3JeKTpOMarHUTHBIX BOJIH.

Paznen 4. Omrruka

1
2

. 3aKOHBI T€OMETPUYECKON ONTUKH. JINH3HI.
. Coepuueckue 3epkana. [loctpoenue n3o0pakeHusi B chepuyecKux

3epKajax.

. BonmHoBast ontuka.

. UaTepdepennus ceeta.

. Mudpakuus ceta.

. [lonspuszanus ceera.

. BzaumopeiicTBre 31eKTpOMAarHUTHBIX BOJIH C BELIECTBOM.

Paznen 5. KBanrosas
OIITHUKA

. TerutoBoe m3imydenne. OCHOBHBIE 3aKOHBI.

. ®otoHkI. [laBaeHue CBETA.

. @otorddexr. YpaBaenue DitHmTeiiHa 11 GpoTordpdexra.
. O dext KomnToHa.

Paznen 6. MonekynsapHas
¢u3uKa 1 TepMOAMHAMHKA

. MonexyisipHO-KUHETUYeCKasi TEOPHSI.

. YpaBHEHHUsI COCTOSIHUSA UI€aTIbHOTO Ta3a.

. IlepBoe Hayan0 TEPMOJIMHAMUKH.

. BHyTpeHHss1 3HEeprus U TEII0EMKOCTb UJ1€aIbHOTO Ta3a.
. Bropoe Hauano tTepMoOAMHAMUKH.

. PeanpHble ra3sl.

Pa3znen 7. ®uznka aToMOB
Y MOJIEKYJT

. Monens atoma ToMmcoHa.
. SlnepHas mozenb atoMma.
. [loctynars! bopa.

Paznen 8. duzuka
aTOMHOTI'O spa u
3J€MEHTapHbBIX YaCTHUII

NP WNNRIWNRANANODNPDE W= RN WND~=QONWn BN W

. CocTaB 1 XapaKkTepUCTUKA aTOMHOTO SIpa.

. Monenu aToMHOTrO siapa.

. SlnepHble cwibl. SInepHble peakLuH.

. Buapl B3auMoeiCcTBUI 1 KJIACCHI 3JIEMEHTAPHBIX YACTHII.
. MeToipl perucTpaiyiu dJIeMeHTapHbIX YACTHII.

HIkana oneHUBaHUS OTBETOB HA BONPOCHI

IIxana oneHNBaHUA

Kputepun onenuBanus

«OTINYHOY

OOyuaromuiicst TIIyOOKO M COJAEPKATEITHLHO PacKphIBa€T OTBET HA
KXl TEOPETHYECKHH BOMPOC, HE MAOMyCTUB OmuOok. OTBeT
HOCUT Pa3BEpHYTbII M MCUEPIBIBAOIINAN XApAaKTEP, MOKET
000OCHOBAaTh CBOW CYXICHHS, NMPUMCHUTh 3HAHUS Ha TPAKTHUKE,
NIPUBECTH HEOOXOIUMBIE PUMEPHI HE TOJIBKO MO YYeOHUKY, HO U
CaMOCTOSITEJILHO COCTABJICHHBIC.

«Xopo1o»

OOyuatomuiicss B LEJIOM pPAacKpbIBa€T TEOPETHUECKHUE BOIPOCHI,
OJIHAKO OTBET XOTs OBl HA OJUH M3 HUX HE HOCUT Pa3BEPHYTOrO U
MCUEPIBIBAIOIIETO XapaKTepa.

«Y IOBIETBOPUTEIILHO

OOyuaromuiics B IEJIOM PAaCKPBIBAET TEOPETUUECKUE BOMPOCHI U
JIONTyCKaeT  psil  HETOYHOCTEH, (parMEHTapHO  PpacKpbIBaeT
COJICpKAHUE TEOPETUYECKHX BOIPOCOB WJIM HMX PACKPBIBAET
COJIepXKaTeIbHO, HO IONyCKas 3HAYUTEIbHbIE HETOYHOCTH.

«Hey,[[OBJ'IeTBOPI/ITCHBHO»

O6y‘-IﬁIOH.IPIﬁC5I HC 3HACT OTBCTOB HA IMOCTABJICHHLIC TCOPCTHYCCKUC
BOIIPOCHKI.
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6.2.2 TeMbl 11 JOKJIAI0B

HaumeHnoBanue TeM
(pa3aesioB) IMCHUIINHbBI

Tembl 119 1OKJIa10B

Pasnenx 1. Kiaccuueckast
MEXaHUKA

1.
2.
3.
4.
3.

KunemaTtnka Touku. Mojaenn B MeXaHHKe.
3aKOH BCEMUPHOTO TATOTEHUS.
Jledopmaruu TBepI0TO TENA.

DNeMEeHThI TEOPUU OTHOCUTEIBLHOCTH.
3aK0H B3aMMOCBSI3M MAaCChl U YHEPTHUH.

Pazgen 2. DnektpuuectBo
Y MarHeTU3M

1.
2.

Omnucanue CBONMCTB BCKTOPHBIX MOJICH.

Tunel AUAIEKTpUKOB W KX nossipusanus. [lonspu3oBaHHOCTS.

Hal'[pﬂ)KeHHOCTB OJIA1 B JUBJICKTPHUKE.

. [IpOBOAHMKY B 3IEKTPUUECKOM I10JIE
. MarauTHble CBOMCTBA BEIIECTBA.

. Bunsr MaraeTHKOB.

. Toxu ®yxo.

. DIIEKTPUUECKUH TOK B )KHIKOCTSIX.

. DIEKTPUUECKUN TOK B ra3ax.

Pasnen 3. Komnebanuns u
BOJIHBI

. Ou3nueckuii MasITHHK.

. Yrpyrue BOJIHbI, OCHOBHBIE MOHSATHUS

. 3BYKOBBIE BOJIHBI.

. DKCIIepUMEHTaJIbHbIE UCCIIEJOBAHUS AJIEKTPOMArHUTHBIX BOJIH.
. [IIkayia 3JIeKTpOMarHUTHHIX BOJIH.

Paznen 4. Omnrruka

. Uatepdepomerp MaiikenbcoHa.
. Audpakuronnas pemnieTka.

. Fonorpadus.

. [longpuzanus ceera

. Ilornoienue cpera.

. PacceuBanme cBera.

. JIroMuHECIIECHITHS.

Pa3nen 5. KsantoBas
OIITHUKA

. 3akon Credana-bonpiimana
. 3akonbsl Buna

. CTostune BOIHEL.

. ®opmyna Ilnanka.

. OnwiT bore. ®OTOHKI.

Pazngen 6. MonekymnsipHas
¢bu3nKa 1 TepMOIUHAMHKA

AL WND=,IIAAN PR LD, RA WD =000 AW

. Pactipenenenne Makcemna-bonbsumana.
. TepMoarHaAMUYECKUN METOJ], TEPMOUHAMUYECKHE CUCTEMBI.
. DHTPOMUS CUCTEMBI.

Cutel u IIOTCHOUAJIbHAaA OHCPIrusia MCKMOJICKYJISAPHOT'O

B3aUMOJIEVCTBUSL.

5.

YpaBHenue u usorepMbl Ban-Jlep-Banbca. BHyTpeHHss sHeprus

peaibHOrO Tasa.

6.
. CBoiicTBa xuakocreil. [loBepXHOCTHOE HATsHKEHUE.
. Kpucrannuueckue u amopgHble Tema.

®a3za u pazosble nepexopl. Pa3zoBsie AuarpamMmbl. TpoitHas Touka.

Paznen 7. ®usuka atoMOB
Y MOJIEKYT

. MarHuTHbII MOMEHT aToOMa.
. O dexr 3eemana

. [Ipnanun [Taymnm.

. PEeHTreHoBCKME CIIEKTPBI.

. Jazepsl.

duzuka
sapa u

Paznen 8.
ATOMHOTI'O

N — [ AW — 00

. PannoaktuBHOCTD
. TepmosinepHbie peakuuu

21




3JIEMEHTAPHBIX YaCTUILL 3. ATOMHBIE JIEKTPOCTAHIIUH.
4. KocMU4eCcKHe JIyUHu.

5. Helitpuno.

6. KBapku.

7. Benukoe o0beIMHEHHE.

IIIxaJia oneHUBaHUA

IxaJja oneHUBaHUA Kpurtepun onennBanus

OOyuaronuiicss TIIyOOKO U COJAEP)KAaTeNbHO PACKPHIBAET TEMY
«OTan4HO» NOKJIaja, HE JOMyCTHB OHIMOOK. OTBET HOCUT pa3BEpHYTHIH H
MCYEPIBIBAIOIINN XapaKTep.

OOyyaromuiics B IEJIOM PacKpbIBAaeT TEMY JOKJIaAa, OJTHAKO OTBET
«Xopowo» XOTs Obl HA OJIMH U3 HUX HE HOCUT Pa3BEPHYTOTO U HCUEPITBIBAIOLIETO
Xapakrepa.

OOyuaronuiicsi B 1IeJIOM PAcKphIBAET TEMY JOKJIaga U JOMyCKaeT
P HETOYHOCTEH, (parMeHTapHO pacKpbIBaeT  COJEp>KaHUE
TEOPETHUUECKUX BOMPOCOB WJIM UX PACKPBIBAECT COJEPKATEIbHO, HO
JIOTTyCKasl 3HAYUTEJIbHbIE HETOUHOCTH.

«Y 1OBIETBOPUTEIBLHO»

«Hey1oBIeTBOPUTEIBHON OOyuaronmiicsi He BJIaJIeeT BEIOPAHHOH TeMoi

6.2.3. Ilpumepsl 3a1a4 ISl pellIeHUS HA MPAKTUYECKUX 3aHATHIX

1. JIBa TOUEUHBIX 3apsaa, HAXOSICh B Maciie Ha pacCTOSHUU Il ApyT OT apyra, B3aUMOJEHCTBYIOT
C HEKOTOpo# cuioil. Ha kakoM paccTOsIHUN 12, HY>KHO TIOMECTUTb 3TH 3apsi/ibl, YTOOBI OJIYUYHTH TY K€
cuty B3aumozeiicteus? CriporpaMMHupoBaTh rpaduK 3aBUCUMOCTH CHITBI F B3aMMOIEHCTBHS MEXKITY
TOYEUYHBIMU 3apsaMU OT PACCTOSIHUA T.

2. JIBa TOUEUHBIX 3apsaa, HAXOSICh B Maciie Ha pacCTOSHUU Il ApyT OT apyra, B3aUMOJEHCTBYIOT
C HeKoTOpo# cuioil. Ha kakoM paccTOsIHUM 12, HY>KHO IOMECTUTb 3TH 3apsi/ibl, YTOOBI IOJIYUYHTH TY )K€
cuty B3aumozeicTeus? CriporpaMMHpOBaTh rpaduK 3aBHCUMOCTH CHITBI F B3aMMOIEHCTBHS MEKIY
TOYEUYHBIMU 3apsAaMU OT PACCTOSIHUA T.

3. CnporpamMmMmupoBath rpadUKd  3aBUCUMOCTH  JHEprud  WnaJ  DJIEKTPOCTATUYECKOTO
B3aUMOJICHCTBUSL JBYX TOUEYHBIX 3apsiOoB OT paccTosiHus Mexay HumMu 2<r<10cm . 3apsasl
BBOJSATCA C KJIABUATYPHI. Fpa(bmq/l MOCTPOUTH AJII OTHOMMCHHBIX 3apsA10B U pA3HOMMCHHLIX 3apsA10B.

4. JIBa mapuka 0JIMHAKOBBIX PaJuyca U Macchl (BOAUTCA C KJIaBHATYphl) MOJBEIIECHBI HA HUTSIX
0JIMHAKOBOM 1iuHbI | = 20 cM Tak, 4TO X MOBEPXHOCTHU conpurkacarorcs. [locie cooOuienus mapukam
3apsina q0 (BBoautcs ¢ knaBuarypbl B MKKIT) OTTOJNKHYJIUCH APYT OT ApyTra U pa3oluIkCh Ha Yroi 2a.
CrporpaMMHUpoBaTh OTKJIOHEHHUE 3apsLIOB.

5. Haiitu minoTHOCTS p MaTepHalla IApUKOB 3a1a4H, €CJIM U3BECTHO, YTO IIPU IIOTPYKEHUU ITUX
IIAPUKOB B KEPOCHUH YIrOJI PACXOXICHHUS HUTEW cTaid paBHbIM 20Kk = 54°. CnporpaMMHupoBaTh
OTKJIOHEHME 3apsI0B.

6. JIBa 3apsKEHHBIX IIApUKA OJUHAKOBBIX paauyca U MAacChl ITOJABEIICHBI HA HUTSAX OJIMHAKOBOU
JUIMHBI U OIYIUEHbl B XUAKUM JUAJIEKTPUK, IUIOTHOCTh KOTOPOTO paBHA p M JUAJIEKTpUYECKas
MpOHHUIIaeMOoCTh paBHa €. KakoBa momkHa ObITh MIOTHOCTH PO MaTepHaia HMIAPUKOB, YTOOBI YIJIbI
pacxXoXkJeHusT HHUTEH B BO3JIyXe M B JHUIJICKTpUKE ObUlM OuMHAKOBBIMU? CHporpaMMHUpOBaTh
OTKJIOHEHHE 3apsI0B.

7. Jaetcst BepTUKalIbHAsI 3apshKeHHasi OECKOHEUHAs! TNIOCKOCTh € MMOBEPXHOCTHOM TUIOTHOCTBIO
3apsana 6 = 40 MkKn/M2 1 0THOMMEHHO 3apsDKEHHBIN 1Iapuk ¢ Maccol m = 1 1 u 3apsagom q = 1 aKo1.
Kakoit yrom o ¢ miIockocThio oOpa3yeT HHTh, Ha KOTOpO BuCHUT mapuk? CrporpamMMupoBaTh
OTKJIOHEHHE 3apsja.

8. CMopenmupoBaTh Ha OJHOM TrpaduKe KpHBBIC 3aBHCHMOCTH  HAINPSHKCHHOCTH E
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ANEKTPUYECKOTO TOJISI OT PACCTOSIHUA I B HHTEpBaie 1 < r < 5 cM uepe3 Kaxablid 1 cM, ecnu momne
o0OpasoBaHo: a) TodeuHbIM 3apsioM q = 33,3 uKi; 6) GeCKOHEYHO MITMHHOM 3apsKEHHON HUTHIO C
TUHEHHON MIOTHOCTBIO 3apsina T = 1,67 MkKi/m, B) 0€CKOHEYHO MPOTSHKEHHOW TUIOCKOCTHIO C
MMOBEPXHOCTHOM TUIOTHOCTBIO 3apsia 6 = 25 MxKi/m2.

9. Mennebrit map paguycom R = 0,5 cMm momenieH B macio. [Inotaocts Macna p = 0,8¢103 kr/m3.
Haiitu 3apsin q wapa, eciy B OJHOPOJHOM AJIEKTPUUECKOM I10JI€ IIap OKa3aJCsl B3BEILICHHBIM B MACJIE.
DNEKTPUUYECKOE TIOJIE HAMPABICHO BEPTHKAIBHO BBEPX M €ro HaIpsHKeHHOCTh E = 3,6 MB/m.
CMmoaenupoBarh JABMKEHUE LIapa Ha IJIaBaHWUE, BCIUIBIBAHME U IOTPYKEHHUE, B 3aBUCHUMOCTHU OT
paguycoM R, miotHocTu Macna p u HanpsbkeHHocTH E.

10. Menusiii map paguycom R = 0,5 cMm momenieH B macio. ITnorHocTs Macia p = 0,82103 kr/m3.
Haiitu 3apsiq q mapa, eciy B 0JHOPOJHOM 3JIEKTPUUECKOM I10JI€ IIap 0Ka3ajcs B3BEIIEHHBIM B Macile.
DNeKTpUUYeCcKoe TMOJe HampaBiIeHO BEPTHKAIbHO BBEPX M €ro HampsbkeHHOcTh E = 3,6 MB/m.
CmonenupoBath JABMKEHHE IIapa Ha IJIaBaHUE, BCIUIBIBAHME U TOTPYKEHHE, B 3aBUCUMOCTU OT
paauycoM R, mioTHocTH Macna p U HampsbkeHHocTH E.

11. B miuockoM ropu30HTalbHO PAaCMHOJIOKEHHOM KOHJIEHCATOpE 3apshKeHHas Kamesbka PTYTH
HaXOJUTCs B PABHOBECHHM IIPU HANPSKEHHOCTH 3JekTpudeckoro noust E = 60 kB/M. 3apsn kamm q =
2,4-10-9 Kn. Haittu paguyc R kamu. CMoaenupoBath IBUKEHUE KalleIbKy BHYTPU KOH/IEHCATOpa, B
3aBUCUMOCTH OT paauycoM R u HampsbkeHHOcTH E (BBOASTCS C KIIaBHATYpBI).

12. [[Tapuk maccoit m = 40 Mr, UMEIOIMIA MOJOXKUTENIbHBIN 3apsan q = 1 uKi, gBuxercs co
ckopocThio v = 10 cM/c. Ha kakoe paccTosiHME T MOKET MPUOIU3UTHCS MIAPUK K TOJIOKUTEIBHOMY
toueunomy 3apsay q0 = 1,33 uKn? CmoaenupoBaTh ABHKCHHE.

13.  Jlo KaKoro paccTosHUS I MOTYT COJTM3UTHCS JIBa DJIEKTPOHA, €CIIM OHH JBUKYTCS HABCTPEUY
JPYT APYTY C OTHOCUTENBHON cKopocThio VO = 10° M/c? CMOIETMpOBATh ABUKECHHE.

14. J10 KaKoro paccTOSHUS T MOTYT COJIM3UTHCS JIBa AJIEKTPOHA, €CIIM OHM JBHXKYTCSI HAaBCTPEUy
JPYT APYTY C OTHOCUTENBHON ckopocThio VO = 10° M/c? CMOIETMpOBATh ABUKECHHE.

15. IIporon (sapo aToMa BOAOPOIA) ABMXKETCS CO CKOpocThio v= 7,7-10° M/c. Ha kakoe
HAaUMEHBIIIEEe PACCTOSHUE 7 MOXKET MPUOJIM3UTHCA MPOTOH K SAPY aroma anmoMuHuA? 3apsj sjapa
aToMma aloMUHMS q = Ze, rae Z — NOpPSAKOBBI HOMep aToMma B Tabnuie MeneneeBa U € — 3apsij
MIPOTOHA, PAaBHBIN 1O MOIYJIO 3apsiay 3JeKTpoHa. Maccy mpOTOHa CUMTaTh pPaBHOM Macce aroma
Bojopona. IIpoToH W Axpo aroMa QIIOMHHMS CUHATATh TOYEYHBIMU 3apsigaMu. BrusHuem
ANEKTPOHHON 000JIOUKH aToMa aJllOMUHUS TpeHe0peub. CMoIenupoBaTh ABMKEHHUE.

16.  Ilpu GomOapaMpOBKE HETOABMKHOIO si/ipa HATPUS O-4aCTULEH CUja OTTAJIKUBAHUS MEXKIY
HuMU nocturia 3HadeHus £ = 140 H. Ha kakoe HanMeHbllIee pacCTOSHUE I TPUOIU3UIACH -4acTHIIA
K sapy atoma Hatpusa? Kakyro ckopocTs v umena a-dactuna? BiusHueM 37eKTpOHHON 000I0YKH
aToMa HaTpus npeHeopeub. CMoeTMpoBaTh IBHKEHHUE.

17. [ap paguycom R =1 cm, umerommii 3apsin q = 40 aKi, momenien B macio. [ToctpouTs rpaduk
3apucumocTtd U = f (L) my1s Toyek mosi, pacroioKeHHBIX OT MOBEPXHOCTH I1apa Ha paccTOSHUSX L,
paBHbIX 1,2,3,4u 5 cMm.

18.  Ilnockuii KOHAEHCATOpP MOXHO IPUMEHUTh B KAaueCTBE UyBCTBUTEIIBHBIX MHKPOBECOB. B
IJIOCKOM FOPU30HTAJIBHO PACTIONOKEHHOM KOHJIEHCATOPE, PACCTOSIHUE MEXKTy TUIaCTUHAMU KOTOPOTO
d = 3,84 MM, HaxoaMTCs 3apsDKeHHas yacTuua ¢ 3apsaoM q = 1,44-10—9 Kui. []ng Toro uto0s! yacTuma
HaXOJWIach B PABHOBECHUHU, MEXK/Y IJIACTUHAMU KOHJAEHCATOpa HYXKHO OBLIO MPHIJIOKUTH Pa3HOCTh
noteHuumanos U = 40 B. Haiitu Mmaccy m yactuubl. CMOAEIMPOBATh JBUKEHUE.

19. B miocKOM ropH30HTAIIBHO PACTIOI0KEHHOM KOHJIEHCATOPE, PACCTOSIHUE MEXKAY IIIaCTUHAMU
koToporo d = 1 cM, HaxoAuTCs 3apspKeHHas Kamenbka maccoil m = 5-10—11 r. B orcyrcrBue
UIEKTPUUYECKOTO I0JI1 KallelbKa BCIEACTBUE CONPOTHBICHHUS BO3/lyXa MaJaeT C HEKOTOpOoH
MIOCTOSIHHOM CKOpOCThI0. EciM K IutacTuHaM KOHAEHCAaToOpa MPHIOKEHA Pa3HOCTh NoTeHnHuanos U =
600 B, To xanenpka nagaet Basoe MemieHHee. Haiitu 3apsin q kanenbku. CMOAEIHPOBATh ABUKEHUE.

Memny ABYMs BEPTUKAJIbHBIMU IJIACTUHAMU Ha OJUHAKOBOM PACCTOSAHUU OT HUX MAAACT MbIIMHKA.
Bcenencreue conpoTuBiieHHs BO3AyXa MBITMHKA MAIA€T C MOCTOSTHHOM CKOpOocThIO VI = 2 cm/c. Uepes
KaKoC BpCMA t mocne noagavv Ha IIaCTUHBI Pa3HOCTH MOTCHIHUAJIOB U = 3 kB nbeummHKa JOCTUTHET
onHoit m3 mactuH? Kakoe paccrosiHue | mo BepTHKanu NbUIMHKA MPOJIETUT OO0 MOMAJaHUs Ha
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wiactuHy? Paccrosaue mexay mactuHamu d = 2 cM, Macca IbUIMHKA m = 2-10-9 1, ee 3apsin q =
6,5-10—17 Kin. CmoaenupoBaTh ABUKECHHE.

20. Mexnay nByMs BEpTUKAJIbHBIMHM IUIACTUHAMHM HA OJUHAKOBOM PACCTOSIHUU OT HHUX IaJaeT
NbUTMHKA. Yepe3 Kakoe BpeMs t mocje MojJayd Ha IIACTUHBI pa3sHocTH morteHnuanoB U = 3 kB
MBUTHHKA IOCTUTHET 0JIHOM u3 macTuH? Kakoe paccrosinue | mo BepTUKaIM MbUTHHKA MPOJIETHUT JI0
nonazaHus Ha ractuny? Paccrossaue mexny mmactuHamu d = 2 cMm, Macca melmuHKE M =2-10-9T, ee
3apsaa q = 6,5-10—17 K. CMoenupoBath IBUKEHHUE.

21. B mi0cKOM TrOpH30HTaIBHO PACIIONOKEHHOM KOHICHCATOPE, PACCTOSHHUE MEXY IIIAaCTHHAMHU
KoToporo d = 1 cM, HaxoAMTCA 3apsHKEHHasl Kanesibka mMacia. B oTcyTcTBHE 31€KTpUYECKOTO MO
KareJbKa MajaeT ¢ MOCTOSHHON ckopocThio vi = 0,11 mm/c. Ecnu Ha muiacTuHbl MoJgaTh pa3HOCTH
noreHimanoB U= 150 B, 10 Kamempbka magaer co ckopocTeio v, = 0,43 wmm/c. Haiitu
panMyc » KanelnbKky U ee 3apsaj g. JuHamudeckas BI3KOCTh Bo3ayxa 7 = 1,82-107° I1a-c; mIoTHOCTh
Maciia GoJIbIIe MIOTHOCTH Ta3a, B KOTOPOM MajaaeT Kanenbka Ha Ap = 0,9-10° xr/m’. Cmoaenuposarhb
JIBUYKCHHE.

22.  Mexnay AByMsl BEpTUKAIBHBIMH TUTACTHHAMU, HAXOISIIUMICS Ha paccTosiHAA d = | cM IpyT oT
Jpyra, Ha HUTH BUCHUT 3apspKeHHBIH Oy3uHOBBbIM mapuk Mmaccod m = 0,1 r. Ilocne momaum Ha
IUIACTHUHBI pa3HOCTH noTteHuuanoB U = 1 kB HuTh ¢ mapukom oTkioHunack Ha yrou a = 10°. Haittu
3apsp g mapuka. CMoieapoBaTh OTKIOHEHHUE.

23. MpbuibHBIN ITy3bIph € 3apsaoM q = 222 nKir HaxoAWTCs B paBHOBECHM B IIOJIE IUIOCKOTO
TOPU30HTAIILHO PACIOJIOKEHHOIO KOHJeHcaropa. Haitu pasHocts noreHuuanoB U  Mexay
IUIaCTUHAMU KOHJIEHcaTopa, eciiu Macca my3bipsg m = 0,01 r u paccrosiHue Mmexay miaactuHamu d = 5
cM. CMoienupoBaTh JBUKECHHE.

24.  DNeKTPOH B OJHOPOIHOM DJIEKTPHYECKOM II0JI€ MoaydaeT yckopenue a = 102 m/c’. Haiitu
HATIPSUKEHHOCTD E DIIEKTPUYECKOTO MOJIs, CKOPOCTh V, KOTOPYIO TIOJYYHUT 3JIEKTPOH 3a Bpems { = |
MKC CBOETr0 [BWDKEHWS, paboOTy 4 CHI DJEKTPHYECKOTO TMONsS 3a OTO BpPEMS W PasHOCTB
noteHnuanoB U, NPOWIEHHYIO NPH 3TOM JIEKTpoHOM. HauanbHas CKOpPOCTH DIEKTpoHa vo= 0.
CMo1enMpoBaTh IBHKECHHE.

25. ONEKTPOH JIETUT OT OJHOM IUIaCTUHBI IUIOCKOTO KOHJEHcaTopa A0 Apyroi. PasHocTh
noTeHIanoB Mexxay riactuaamu U = 3 kB; paccrosaue mexay miactuHamu d = 5 mm. Haiitu cumy
F, nelicTBy1om1yro Ha 3JIEKTPOH, YCKOPEHHE a 3JIEKTPOHA, CKOPOCTh V, C KOTOPOH 3JIEKTPOH NPUXOJUT
KO BTOpOH IUIACTHHE, M MOBEPXHOCTHYIO IUIOTHOCTh 3apsAla G Ha IiacthuHax. CMoaeampoBaTth
JBUOKCHHUE.

26. DJIEKTPOH € HEKOTOPOW HAYaJIbHOM CKOPOCTBIO Vo BIETAET B IUIOCKUW TOPU3OHTAIBHO
PaCIIOJIOAKEHHBIN KOHICHCATOP MapajulesIbHO TUIACTHHAM Ha PaBHOM PAacCTOSIHUM OT HUX. PazHocTh
MOTEHITMAIOB MeX Y mactTuHaMu KoHAeHcaTopa U = 300 B; paccrosiHue Mexay miaacTuHaMu d = 2
cMm; JmHa KoHueHcatopal/= 10 cm. KakoBa nomkHa OBITH MpelesbHAs HavyalbHAs
CKOPOCTb Vo 3JIEKTPOHA, YTOOBI 3JEKTPOH HE BBUIETEN U3 KOHAeHcaTtopa? Pemmrth 5Ty ke 3agady
JUtsl g-yacTuibl. CMOIETMPOBATh AIBUKCHUE.

27.  DIEKTPOH C HEKOTOPOW CKOPOCTHIO BIIETACT B IUIOCKUH TOPH30HTAIBHO PACIIOJIOKECHHBIN
KOHJICHCATOp MapaJlIeNIbHO TUIACTUHAM HAa PaBHOM PACCTOSHUW OT HUX. HampsokKeHHOCTH TOJS B
konaeHcarope E = 100 B/M; paccrosiane mexny mactunamu d = 4 cM. Uepes kakoe Bpems t mocie
TOT0, KaK 3JIEKTPOH BJIETEN B KOHJIEHCATOP, OH MOMNAIeT Ha OJHY U3 TacTuH? Ha KakoMm paccTosIHUY S
OT Havaja KOHJIEHCATOpa AJICKTPOH TMOMAJET Ha IJTACTUHY, €CJIM OH YCKOPEH Pa3HOCTHIO MOTEHITHAIOB
U = 60 B? CmonenupoBaTh IBHKECHHE.

28.  DneKTpOH BIETAET B IUIOCKHH MOPU30HTAIBHO PACIIONOKEHHBIN KOHIAEHCATOP MapajuleIbHO
IUTACTMHAM CO CKOPOCTBIO Vo = 9-10° M/c. PasHocTh moTeHnmanos mexay mactunamu U= 100 B;
paccTosHMe ~ Mexay ~IuactThHamH d= 1 cm. HallTu  monHOe ¢,  HOpPMaIbHOE dn U
TaHTCHIMAIBHOE @ YCKOPEHUSI IEKTpOoHa depe3 Bpems t= 10 ¢ mocie Hawdaga ero JIBIKEHHS B
KoHieHcaTtope. CMoJieTupoBaTh JBH)KEHHE.

29. [IpoToH wu 0-4yacTuna, IBHUrasChb C OJAWHAKOBBIMU CKOPOCTSIMHM, BJIETAIOT B IUIOCKHUI
KOHJIEHCATOP MapajulesIbHO IJIaCTUHAM. BO CKOJIBKO pa3 OTKJIIOHEHUE IPOTOHA I10JIEM KOHAEHCATOpa
Oynet OoJibliie OTKJIIOHEHUS a-4yacTUllpl? CMOIenupoBaTh IBUKEHHE.
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30. [IpoToH W 0-4yacTuLa, JBHUIasCh C OAWHAKOBBIMU CKOPOCTSIMM, BJIETAIOT B IUIOCKUMU
KOHJICHCATOP MapaJUIeIbHO IUIACTUHAM. BO CKOJIBKO pa3 OTKIIOHEHUE MPOTOHA MOJIEM KOHAEHCaTopa
OyneT OoJibliie OTKJIOHEHUS oi-4acTUIlbl? CMOIENHPOBATh IBUKECHHE.

31. [IpoToH M @-yacTuIa, YCKOPEHHBIE OJHOM M TOW € Pa3HOCTHIO MOTEHIIMAJIOB, BJIETAIOT B
IJIOCKUH KOHJEHCATOp MapaUieibHO IUIAaCTUHAM. BO CKOJBKO pa3 OTKJIOHEHHE MPOTOHA MOJIEM
KOHJIeHcaTopa OyaeT 00JIbIlIe OTKIOHEHHS a-4acTullbl? CMOJEIMPOBATh IBUKEHHE.

32.  DNEKTpOH BIETaeT B IUIOCKUM TOPU3OHTAIILHO PACIHOJIOKEHHBIM KOHJICHCATOP MapalijieIbHO
€ro MIacTHHaM CO CKOPOCTHIO vo = 107 M/c. HanpsbkeHHOCTH mosis B KoHAeHcaTope E = 10 xB/m;
JUTMHA KOHJleHcaTopa [ = 5 cMm. HaliTi Moy b 1 HanpaBJieHHE CKOPOCTH V 3JIEKTPOHA MPH BBIJIETE €TO0
u3 KoHjieHcaTopa. CMOIeTMpoBaTh JBMKEHUE.

33.  JlBa miapuka OoJMHAKOBBIX pamuyca R =1 cM m Maccel m = 40 Mr MojABEIICHB HA HHUTSIX
OJIMHAKOBOM NIJIMHBI TaK, YTO WX TMOBEPXHOCTH colpHKacaroTcs. Korga mapuku 3apsauiy, HUTH
pa3onUIHCh HAa HEKOTOPBIM yroyi W CHJIa HaTsKeHUs HUTe ctana paBHod T = 490 mxH. Haiitu
MOTEHIINAN () 3apSKEHHBIX [IIAPUKOB, €CIIM U3BECTHO, YTO PACCTOSIHUE OT IIEHTPa KaKI0T0 IIapuKa 10
touku noaBeca | = 10 cm. CMoenpoBaTh IBHKEHHE.

34.  pgaHa 3aBUCUMOCTB ITOJIE3HONM MOIIHOCTH P oT Toka | B nenmu.
I, 2|01 |2 |3 |4 |56 7|88 |Ll0
F, Br|0|1.8]3.2]4.2]4.8(5. |[1.8|4.2]3.2|1.8]0.

MMOCTPOUTH TpadUK 3aBUCHUMOCTH OT BHEIIHETO CONMPOTHUBIICHUS R MEMHU: K.II.J. 1 dJIEMEHTA, TOJHOM
MOIITHOCTH Py 1 1oJIe3HON MoImHOCTH P. KpHBbIe MOCTPOUTHh B MPOTrpaMMe ISl 3HaUCHUH BHEIIIHETO
conpotusnenus R, pasusix: 0, , 27, 3r, 4r u 5r, rae ¥ — BHYTPEHHEE COMPOTHUBIICHHUE DJIEMEHTA.

35. OmnemeHr ¢ 2. a. c. E=2 B H BHyTpeHHUM conpotusiieHueM r = 0,5 OM 3aMKHYT Ha BHELIIHEE
conpotuBieHue R. B mporpamme noctpouts rpaduk 3aBUCMMOCTH OT conpoTuBieHus R: Toka I B
nenu, naaeHus noreHuuana U Bo BHEIIHEN 1eNH, Mo1e3HoW MoutHocTy P u nomHoi momuHoctu PO.
Comnporusiierre R B3saTh B ipenenax 0 < R <4 Owm, yepes kaxasie 0,5 Om.

36.  DuekTpuuecKuil 4aiiHUMK, couxepxkaiquii o0bem V= 600 cm’ Boasl npu fp= 9 °C, 3a0buIH
BBIKITIOUNTh. ConpoTuBieHue HarpeBatens yaiiHuka R= 16 Om. OmnpenenuTs HporpaMMHBIM
croco0OM BpeMsl 7 IOCiIe BKJIIOYEHMS BOAa B yaiiHuke BoIKUNUT? Hampsbkenue B cetu U= 120 B,
K.IL.JI. HarpeBartess 1 = 60%.

37. [TporpaMMHBIM CTIOCOOOM HANTH HANPSHKEHHOCTHh /{ MAarHUTHOTO TOJISI HA OCH KPYTrOBOTO
KOHTYpa Ha paCCTOSHUU @ = 3 CM OT €ro IJI0CKOCTH. Pagnyc kouTypa R =4 cM, TOK B KOHTYpe [ =2 A.
38.  IIporpamMmHBIM criocoOOM HaWTH pacipeaesieHue HaupsHKeHHOCTH H MarHUTHOTO TOJISt BAOJb

OCH KpyroBoro Butka aguamerpom D = 10 cm, mo kotopomy TeueT Tok / = 10 A. CoctaBuTh TabIuIry
3HayeHui H 1 nocTpouth rpaduk uist 3HadyeHud x B uaTepBaie 0 < x < 10 cm yepes Kaxapie 2 cM.

39. DJIEKTPOH, YCKOPEHHBIM Pa3HOCTHIO MOTEHIIMAIOB U =1k3, BJIETAET B OJHOPOJIHOE

MAaroiMTHOC TII0JIC, HAIPABJICHUC KOTOPOTO MNCPICHAUKYIAPHO HAMNPABJICHHUIO C€ro JABUIKCHUA.

NHaykuyst MarHUTHOTO MOJIS B =119 uIx . Haiitu R pangnyc oKpy>XHOCTH, 110 KOTOPOMY JABUKETCS
AJIEKTPOH, 7 TIeproJl OOpalieHusi 3JIEKTPOHa M MOMEHT HMMITyJbca M anekrpoHa. CMOAeTpoBaTh
JIBUKEHUE.

40.  DnexTpoH BIE€Ta€T B  OJHOPOJHOE MArHUTHOE II0JIE, HAIpPaBJIE€HUE KOTOPOIO
NEPIEHIUKYIIAPHO K HANPaBIEHUIO ero asuxeHns. CKopocTh snekTpona v = 4107 m/c. Unaykuus
MarHuTHOTO ToJist B = 1 MmTn. HaliTu TaHTeHIIMAIBHOE @ U HOPMAJIBHOE @y, YCKOPEHHSI SJIEKTPOHA B
MarHuTHOM noJie. CMOJenpoBaTh IBUKEHHUE.

41.  MarxuTtHoe mojse, MHAYKIUS Kotoporo B = 0,5 mTin, HampaBieHO NEpHEHAMKYJISPHO K
ANEKTPUYECKOMY TIOJII0, HAMpsHKEHHOCTh KoToporo £ = 1 kB/m. Ily4ok »1eKTpOHOB BieTaeT B
AJIEKTPOMAarHUTHOE II0JIE, IMPUYEM CKOpPOCTbH V AIEKTPOHOB NEPIEHIUKYJIIpHA K IIJIOCKOCTH, B
KoTOopo# Jieskat BeKTopsl E u B. HaiiTu CKOpOCTB 3JIEKTPOHOB V, €CJIM MTPH OJTHOBPEMEHHOM JEHCTBUU
000MX TOJIeH MyYOK 3JEKTPOHOB HE UCHBITHIBAET OTKIIOHEHUs. KakuMm OyneT paguyc R TpaeKTOpHuu
JBUKEHUSI DJIGKTPOHOB MPU YCJIOBHM BKIIIOUEHUS OJAHOTO MArHUTHOTO TOJS WU 3JEKTPUUECKOTO
noJisi? CMoaenupoBaTh ABMKEHHUE.

42.  DnexTpoH, YCKOPEHHBIN pa3HOCThIO noTeHnanoB U=6 kB, B1eTaeT B 0IHOPOAHOE MAarHUTHOE

25



noJsie noA yriaoM o=30° K HampaBiICHUIO IOJII U JBMXKETCS IO BUHTOBOW TpaekTopuu. MHIyKIUs
MarautHoro nosis B = 13 mTin. Halitu pagnyc R u mar h BuaTOBO# Tpaekropuu. CMoaennpoBaTh
JBUKCHHE.

43. B onHOpoaHOM MarHMTHOM moJie, MHAYKIUsA kotoporo B = 0,1 Tn, Bpamaercs kaTyuika,
cocrosimasg u3 N = 200 ButkoB. Ocbhb BpallleHUs KaTyLIIKU HEPIEHIUKYJSIpHA K €€ OCH U K
HaIpPaBJIEHUIO MarHUTHOTrO moJjs. YacToTa BpalleHHs KaTymIKd n = 5 c¢-1; miomans nonepeyHoro

ceuenuss S = 0,01 m2. Ocb BpamieHUs NEPHEHIUKYISIPHA K OCH KATyIIKd W HANpPaBICHUIO
[IporpaMMHBIM c1IOCOOOM MOCTPOUTH rpaduK.
44.  DnexTpuueckas JIaMIIOYKa, COMPOTHBIIEHHE KOTOpOMl B ropsiueM coctosHuu R= 10 Ow,

MOJIKJIIOYAETCS Yepes3 Ipocceb K 12-BonboBoMy akkymynaTopy. MHykTuBHOCTB apoccerst L =2 I'H,
conportusieHue ¥ = 1 OM. Uepe3 kakoe BpeMs f IIOCIIE BKIIOUEHHSI JTAMIIOYKa 3arOPUTCS, €CIIH OHA
HAuMHAET 3aMETHO CBETUTHCA TNpH HampsbkeHMH Ha Hell U= 6 B? IIporpamMmmHBIM crmocobom
MOCTPOUTH I'paduK.

45.  Hamucath ypaBHEHHE TAPMOHUYIECKOTO KOJIEOATEILHOTO ABMKEHUS C aMILTUTY 01 4 = 5 ¢Mm,
ecin 3a Bpemsi t = 1 muH coBeprnaercs 150 konebanuii m HadanbHas ¢asza koynebanuit ¢ = m/4. ?
[TporpaMMHBIM CIIOCOOOM MOCTPOUTH FPAdHK STOTO IBHKEHHS.

46.  YpaBHeHnue = KojebaHUS ~ MaTepuagbHOM  TOYKM  Maccoum= 16 T  umeer

e
x=01sin, —z+— | m
BU] 4 [IporpammHbIM crtocoboM Trpaduk 3aBHCHUMOCTH OT BpEMEHH f (B
Tpeesiax OJTHOTO Mepro/ia) CUIIbl F, TEUCTBYIONICH Ha TOUKY. HaliTH MaKCUMAITbHYIO CHITY Finax.

47.  VYpaBHEHHS ABYyX rapMOHUYECKUX KOJICOAHUU UMEIOT BUI X = 3sin 4nt cM u x, = 6sin 10mt
cM. [IporpaMMHBIM cOcOOOM TOCTPOUTH Tpaduk ITUX KojebaHuil. CioxuB rpauyecku 3TH
KoJieOaHUsl, TOCTPOUTH rpadUK Pe3yIbTUPYIOUIETO KOJIeOaHUs.

48. Touka ydyacTByeT B IBYX B3aUMHO IMEPIEHIUKYISPHBIX KOJEOaHUAX X =2 sin ot M u y = 2
cos ot M. [IporpaMMHBIM cIIOCOOOM MOCTPOUTH TPACKTOPHIO PE3YIbTUPYIOMIETO ABUKCHUS TOUKH.
49, [Tepuon 3aTyxatouux konedanuii 7= 4 c¢; norapuMuueckuil 1eKpeMeHT 3aTyxaHus y = 1,6;

HavaneHas Baza ¢ = 0. [Ipu ¢ = T/4 cmemenue Touku x = 4,5 cM. Hanucath ypaBHEHUE JBYKCHUS
sToro konedanus. [IporpaMMHBIM c1IOCOOOM MOCTPOUTH Ipauk ATOro KojlebaHus B mpenenax IByX
MIEPUOOB.

IIxajaa oneHuBaHUA

IIxana oneHNBaHUA Kpurtepun ouennBanus
«OTInyHO» 00yYaroNIUICs ICHO M3JI0KMJI YCIIOBHE 3a/1a4H, peleHne 000CHOBA
«Xopomo» 00yJaromuiCs SICHO HM3JIOKKII YCIIOBUE 3aJa4d, HO B 0OOCHOBAaHHU
pelLICHHs] UMEIOTCS COMHEHUS,
«Y IOBIETBOPUTEIBHO oOydJaromuiicss UW3JIOXKWI pelIeHue 3aJladyd, HO OOOCHOBAJI €ro

(bopMyIUpOBKaMU OOBIICHHOTO MBIIIIJICHHS;

«HeynoBrieTBOPUTEITHHOY o0y4YaroIuicsl He YSCHWI YCJIOBHE 3a/1a4M, PEIICHHE HE 00OCHOBAI
b0 He cian paboTy Ha MPOBEPKY (B CiIydyae MPOBEACHUS PEIICHUS
3a/1a4 B MMMCbMEHHOU (hopme).

6.2.4. TemaTuka J1adlopaTopHBIX padoT

JlabopaTopnasi padora Tema n1aGopaTopHoii paGoThI
JlabopaTopHas padota Ne () N3mepenne pu3nuecknx BEJMYUH M BRIYUCICHUE TOTPEITHOCTEH
JlaboparopHas pabota Ne 1 Omnpenencane K03 (HUIMEHTOB BHEITHETO TPESHUS
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JlaboparopHast pabora Ne 2

M3mepeHue CKOpOCTH MOJIETa IyJH METOJOM OaTUCTUYECKOTO
MasiTHUKA

JlaGopaTopHas padora Ne 3

I/I3yquHe JUHAMHKH BpallaTCJIbHOI'O ABMXKCHU A

JlabopaTopHas pabota Ne 4

Ornpenenenne kKodppuimeHTa TMHAMUICCKON BIA3KOCTH KUIKOCTH
METOJIOM CTOKCa

JIaGoparophas pabota Ne 5

PaBHOBECHBIE TEPMOAMHAMUYECKUE TPOLECCHl U OIpEAeTICHUE
koo dunmenta [Tyaccona as Bozayxa

JlabopartopHas pabora Ne 6

OHpCI[eJ'IeHI/IC OTHOCHUTEIbHOMN BIAKHOCTH BO3ayXa

JlabopaTopHas pabota Ne 7

HccnegoBanme SJICKTPOCTATUYCCKOI'0 ITOJIA MCTOAOM 30H1a

JlaboparopHas pabota Ne 8

3axon OMa u npaBuna Kupxroda ais pa3BeTBICHHBIX Lenel

JlabopaTopHas padora Ne 9 MaruutHoe noJie KpyroBoro Toka u U3MEpeHUe rOPU30HTAIbHOM
COCTAaBJIAIOLIEH
MarHMTHOTO MOJIs 3eMIH

JlaboparopHas pabora Ne 10 CB00OOTHBIC MEXaHHUYECKUE KOJICOAHUS

JlaGopartopHas padora Ne 11

3akoH OMa 1 1enei MepeMeHHOT0 TOKa

JlabopaTopHas pa6ota Ne 12

ToHKkue JINH3BI

JlaboparopHas pabota Ne 13

Konbiia HerotoHna

JlabopaTopHas paborta Ne 14

[Tonsiponasl 1 3akoH Mastoca

JlaboparopHast pabora Ne 15

OnTuyeckasi MMPOMETPHS U orpeienenue nocrossHaoi Credana-
bonpimana

Ixkana oueHNBaHUA

IIkana oneHNBaHUA

Kpurepun onenuBanuns

«OTInyHO»

00yJaronIuics ICHO M3JIOKHWIT LIEeTb M 3a/1a4 JJaOOpaTOpHOM paboTHI,
coOpall yCTaHOBKY [UIsl TIPOBEACHHSI JKCIEPUMEHTOB, TPOBEIN
U3MEPEHUs, pacCulTal HCKOMble (QHU3MUECKUE BEITUYMHBI U WX
MOTPEIIHOCTH, 3amucal BBIBOA IO paboTe, MpoaHATU3UPOBaB
MOJTyYCHHBIC PE3yJbTaThl, OPOPMHI OTYET TO padoTe, OTBETHI Ha
TEOPETUICCKUE BOIIPOCHI

«Xopo1ioy»

00y4aroLuiics SCHO U3JI0XKUI LIeTb U 3a7]aui JIabopaTOpHOU paboThI,
HO JIOITYCTHJI HECYIIECTBEHHBIE OITMOKH MPU padOTe C YCTAHOBKOM JUISI
MPOBEJICHUSI IKCIEPUMEHTOB, B MPOBEACHUM W3MEpPEHUH, pacuerax
MCKOMBIX (PM3MUYECKUX BETMYMH U WX MOTPEIIHOCTEH, 3amicall BEIBO
no pabote, MPOAaHATIM3UPOBAB TOJYYEHHBIE PE3YNIbTAThI, O(HOPMUI
OTYET 10 pabdoTe, OTBETUJ Ha TEOPETUUECKHUE BOIIPOCHI

«yI[OBJ'IeTBOpI/ITCJIBHO»

oOyuarouiicss 00BACHUI CYTh J1a00paTOpHOI PabOTHI, HO JOMYCTUI
OIHMOKHU P padOTe C YCTAHOBKOM JIJIsl TPOBEACHUS SKCIIEPUMEHTOB, B
NPOBEJCHUU U3MEPEHUH, pacyeTaXx NCKOMBIX (PU3NYECKUX BEIHYHH U
UX MOTPEUIHOCTEH, 3amuca BBIBOJ 10 pabdoTe, HEe MPOaHaTN3UPOBaB
NOJyYEHHbIE  pPe3yNbTaThl, OQOpPMWJI OT4eT 1o pabdore c
CYIIECTBEHHBIMH 3aMEUaHUSIMH, HE CMOT OTBETUTHh HAa TEOPETHUYECKHE
BOIIPOCHI

«HeynoBneTBOpUTEIBHO»

oOyuJaroluiicss He MPeloCTaBUII OTUYET 110 JIabopaTOpHOU paboTe

6.2.5. OneHoYHbIE CPECTBA OCTATOYHBIX 3HAHUII (TECT)

HNHCTpYKIMA K TeCTy:

Yearcaemvie cmyoenmur!
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Hpe,unaraeM BaMm BBINOJTHUTH 3agaHusg T€CTa AJId OLUCHKHU OCTAaTOYHBIX 3HaHUI 110 (I)I/IBI/II(C.
HomanyﬁCTa, BHUMATCIIBHO HquHTaﬁTe 3aaHus U BO3MOXXHBIC BAPpUAHTEI OTBCTOB, 3aTCM BI)I6epI/ITC

OJIMH WJIN HECKOJIBKO ITPABUJIBHBIX OTBCTOB.

No Bonpoc unu ycnosue 3a0auu Bapuanmuvr omeema
1. |BexTopHble BEIUYUHBI — ITO... a) BEJIMYMHBI, 3HAUYEHHUE KOTOPHIX OINpPEAEISETCS TOJBKO
YUCIICHHBIMH 3HAYCHUSIMH,
B) BEIUYMHBI, 3HAUYEHHWE KOTOPBIX OIpPENesseTCs TOJIBKO
HaIpaBJICHUEM;
C) BEJIMYWHBI, 3HAUEHUE KOTOPBIX OIpeNesieTcs] HE TOJIBKO
YHUCIIEHHBIMH 3HAYCHUSIMH, HO U HATIPaBIICHHUEM;
d) BenWuUMHBI, 3HAYEHUE  KOTOPBIX  ONpEIesAeTCs
HaTpaBJICHUEM BJIOJb OCEH KOOPAUHAT.
2. |3aBuUcHUMOCTB IpOMAeHHOr0 myTH|a) 12 m/c?
OT BPEMEHU 3a]aeTCsl ypaBHEHUEM | b) 24 m/c?
s = 2t — 3t + 4. Yemy pasHO |c) 42 m/c?
ycKopenue Tena uepes 2 cexyHupl |d) 54 m/c?
IOCJIEe HayaJia IBMKECHUA?
3. |B uem wu3Mepsercs yIIoBOeE|a) M/C
yckopenue? b) pan/c
¢) pan/c?
d) m/c?
4. |CdopmynupyiiTe TpeTuil 3akoH |3anmuimure GOpMYTUPOBKY.
HeroToHa.
5. |Teno maccoit 2 xr usmensier csoe|a) 1 H
MTOJIOKCHHE o 3akoHy |b) 2 H
x = -2 + 3t — t%. Yemy pasna|c)4 H
MIPOCKIIMS CHIIBI, AeicTByromieit Ha|d) — 1 H
Ten0? e)—2H
f)—4H
6. |BbiOepure BapuaHTHl OTBETOB,|a) paBHO 6,02 10 mMomnp
COOTBETCTBYIOIIME UCTUHHOMY | b) 3T0 uncio aromoB B 12 T ymiepona
BBICKa3bIBaHMIO. Urcio ABOTajpo |C) paBHO YHUCITY MOJIEKYT B OJHOM MOJIE TIOOOTO BEIIeCTBA
d) paBHO uwmcmy wMosekyn B 22,4 n mo0oro rasa,
HAXOJISIIIETOCS PU HOPMAITBHBIX YCIIOBHSIX
7. |Yto naer Ooisbliee YBEIUMYEHHE |a) MOBBIIMICHUE TEMIIEpaTypa HarpeBaTes
KIIJ] TeroBoii mammubl KapHo —|b) moHMmkeHHe TeMreparypbl XOJIOAWIbHUKA
MOBBILIICHHE Ha 10 °C|c) KI1JI ne u3MensieTcs
TEMIEpaTypsl HarpeBatens Wi |d) 17 OTBETa HE XBaTaeT JaHHBIX
nonmxenue Ha 10 °C TemMneparypsr
XOJIOQWIILHUKA?
8. |OmnoaromHas MoJieKkyna|a) 1
UAcalbHOTO Ta3a wumeer _ |b)?2
cTerneHer cBoOOIbI. c)3
d)5
9. |llpy mogpemMe Ha HEKOTOPYIO|a) YMEHBIIACTCS
BBICOTY HaJ YpPOBHEM  Mops|b) yBeIHMUUBaCTCS
JABJICHUE ... C) HE U3MEHSETCS
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10. |BHyTpeHHss1 2HEprusi Tejla paBHAa|a) KHUHETHYECKOM HHEPTUM TMOCTYIMATEIBLHOTO JBIKEHUS
CYMME ... MOJIEKYIT
b) KHHETHYECKOW OHEPrHH BpaIaTeIIbHOTO JIBHKCHUS
MOJIEKYIT
C) MOTEHIIUAJILHON YHEPTUN B3aUMOJICHCTBHS MOJIEKYJT
d) U3MEHEHUIO SHTPOINH
11. |VkaxuTe eauHUIBI U3MepeHwus|a) B
HaNpsHKEHHOCTH b) Ik
AIIEKTPOCTATUYECKOTO MOJIS: c) B/m
d) H/Kn
e) Kn
12. |Kakas  ¢Qusuueckas BeJMYMHA|A) MOTEHIMAJIbHAS  HSHEPIUs  DICKTPUUYECKOTO IO
OTIpe/IeIISIeTCS. OTHOLIEHUEM CUJIBL, | b) HaPsHKEHHOCTD IEKTPUYECKOTO O
c KOTOpOW JEICTBYET | C) DIIEKTPUUECKOE HANIPSKEHUE
AIEKTPUUECKOE ToJie Ha |d) 371eKTpOEeMKOCTh
AIEKTPUYECKHM 3apsl, K 3HAYCHUIO
3TOTO 3apsana?
13. |VYkaxuTe BuUABl  IOJSIPU3ALINY | a) HOHHAS
JINDJICKTPUKOB: b) opueHTarmoHHas
C) BEKTOpHas
d) HelitpanpHas
€) 2JIEKTpOHHAas
14. | DneKTpoeMKOCTb IJIOCKOTO a) e-gp'S/d
KOHJIEHCATOpa paBHA b) q/S
C) 47[880R1R2/(R2— R1)
d) q/(¢1—¢2)
e) 2megoh / In(Ro/Ry)
15. |®usznyeckas BEJIMYMHA, | a) HAPSHKEHHOCTh
omnpeensieMas paboToii 1o | b) moTeHIaNbHas SHEPTUS
NepEeMELICHUIO €AMHUYHOTO | C) MOTEHIIUAJ
HOJIOKHUTEIBHOTO  3apsina U3 |d) KMHeTHYecKas SHeprus
JNAHHOM TOYKM B OECKOHEYHOCTH |¢) cuia Kynona
Ha3bIBACTCH. ..
16. |Vkaxute eauHUIBI u3MepeHwus|a) H/m
MarHUTHOIO MOMEHTA b) Am?
c) B/m*
d) H/Kn
e) JIx
17. |Ecau oTHOcUTenbHAas MarHUTHas |a) heppoMarHeTuk
MPOHMUIIAEMOCTh  CpeAbl MHOTO |b) mapamMarHeTuk
OoJibllle €UHMIIBI, TO 3TO Cpela|c) JUaMarHeTUK
SBJISIETCS. . .
18. |Cwuuia, neificTByrolIas B MAarHUTHOM | 3alUIINTE Ha3BaHUE U (POPMYITy JUIS BEIUMCIICHUS
nojie Ha JBIDKYIIMHCA 3apsim,
HAa3bIBACTCS CUJIOM. . .
19. |Enunaumm u3Mmepenus | a) H/m
WHJyKTUBHOCTHU b) I'n
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c) B/m*
d) A
e) JIx

20. |Dueprus MAarHUTHOTO nonsa| mv’

BbIUUCISIETCS 110 hopMyJie: a) )

cu’
2

c¢) mgh

LI

d) =
) 2

e) %kT

b)

OTBeTHI HA 321aHUS 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 B3aUMOJEHCTBYIOT C CHJIaMH, PaBHbIMU [0 BEJIWYMHE M IPOTHUBOINOJOXKHBIMH I10
HaIpaBJICHUIO.
18. Cuna Jlopenua F ;=qBv Sina

HIkana oneHUBaHUSA Pe3yJIbTATOB TECTUPOBAHMS

% BepHBIX penleHnii (0TBETOB) HIkana oneHnBaHus
85-100 OTJIMYHO
70 - 84 XOpOILIO
50- 69 YJIOBJIETBOPUTEIBHO
0-49 HEYI0BJIETBOPUTEIBHO

6.3. Ouenounvie cpeocmea NPOMeIHCymouHo20 KOHMpPOas

Bomnpock! st TOATOTOBKM K MPOMEXKYTOYHOM aTTECTallMM IO UTOTaM OCBOEHUS
JVCLHUTIAHBI
Bomnpocs 151 moaroroBkm K 3a4very (1 cemectp)

1. Kunematuka kak paznen ¢usuku. J[pmwkenue. Tpaekropus asuxenus. Cucrema
oTcueTa. XapaKTepUCTUKH JBWKEHUs. PaBHomepHOoe mBmwxkeHue. ['paduueckoe
MpeACTaBICHUE PABHOMEPHOTO ABUkKEHUs. CpeaHsis CKOPOCTb.

2. Kunemaruka. PaBHOyCKOpEHHOE JIBUKCHUE. XapaKTepUCTUKHN
PaBHOYCKOPEHHOIO JIBMKEHHs. ['paduueckoe mpeAcTaBiIeHUE PaBHOYCKOPEHHOTO
JBYOKEHUSI. MTHOBEHHAsI CKOPOCTb.

3. Cunbl B npupoje. Uerbipe BuJa Cuil. XapaKTEPUCTUKA TPABUTALMOHHBIX U
AIEKTPOMArHUTHBIX CHUJL.

30



4. Jlunamuka Kak pasnen Gu3nku. 3akoHbl HpI0TOHA — 3aKOHBI IBHKCHHUS.

5. KiroueBble 3ajauM MEXaHUKH: BEC Tella, ABUXKYILIErOoCsS C YCKOPEHHEM,
JBHYKEHUE TIO HAKIIOHHOM TUIOCKOCTH, ABUKEHUE CBSA3AHHBIX TEIL.

6. Hmmyinbc. 3aKOH COXpaHEHHsI UMITYJIbCca. PEakKTUBHOE ABMIKEHHE KaK IPUMED
BBIITOJTHEHUS 3aKOHA COXPAHEHUS UMITYJIbCA.

7. Oneprus tena. Kunernueckas 1 noTeHUMAIbHAS SHEPTUS. 3AKOH COXPAHEHHUS
MEXaHUYECKON 3HEepruu. 3aKOH COXpPaHEHUs MOJHOW 3Hepruu. BceoOlHOCTh 3TOro
3aKOHA.

8. PaGora tena. Ilonsitue mnone3noit paborel. CBs3b pabOTBl U DHEPruw,
TEOPEMBI O KHHETUYECKON Y MOTEHIIUAIbHON YHEPTUSIX. MOLIHOCTB.

9. CdopmynupyiiTe 3aKOHBI COXpPAHEHUSI UMITYJIbCA U DHEPTHUH.

10. ChopmyupyiTe TeOPEMBbI O TOTEHIIMAIIBHOM U KHHETUYECKOM YHEPTUH.

11. PaGoTa, MOIITHOCTB, SHEPTUSL. DOPMYJIBI pacuyeTa STUX BEIMUKMH.

12. OcHOBHBIE YpaBHEHHSI KHHEMATUKH BPAILATEIbHOTO JIBHKECHHUS.

13. IlnHaMuKa BpaniaTeaIbHOrO JABH>KEHUS Tea.

14. Dnexrpuueckue 3apsaapl, UX B3aumoaencTeue. 3akoH Kyiona.

15. Dnektpuueckoe  mose.  Hanpsok€nnocte  mons. CWIIOBBIE  JIMHUHM
AIEKTPOCTATUYECKOTO NOJA. [I[puHIMI Cynepno3unN dJIEKTPOCTATUYECKUX TIOJIEH.

16. Ilorok BekTOpa HANPSHKEHHOCTH DJIEKTPOCTATHYECKOro Toysl. Teopema
Octporpaackoro-Iaycca.

17. Pabora 1o mepeMelieHuio 3apsga B DJIEKTPOCTATUYECKOM  TIOJIE.
[ToTeHUHANBHBIN xapaxkrep ANEKTPOCTATUYECKOTO OJISL. [ToreHunain.
OKBUIIOTEHIMAJIbHBIEC TOBEPXHOCTH.

18. I[Torenuman. [IpuHIMI CyNEepHIO3ULIAN SIEKTPOCTATUUECKUX TIOJICH.

19. CBs13p MEX 1y HAIPSYKEHHOCTHIO AJIEKTPOCTATUUECKOTO MOJIS M TOTEHIIMATIOM.

20. DNeKTpOCTATUYECKOE TMOJIE B JUAIEKTPUKAX.

21. DneKTpoeMKOCTh MpOBOJHHMKA. KOHIEHCATOphl M HUX 3IIEKTPOEMKOCTb.
DHeprus 3apsHKEHHOTO KOHIEHCATOPA U AJIEKTPOCTATHYECKOTO ITOJIS.

22. Onextpuyeckuil ToK. Cuiia TOKa, INIOTHOCTh TOKA. Y CJIIOBUS CYIIECTBOBAHUS
AIEKTPUYECKOTO TOKA.

23. 3akoH J[>xoyns-Jlenna B nuddepeHuanbHOl U MHTErpaabHOM popMme.

24. MarnutHoe noJie. BeKTop MarHuTHOM MHIYKIWH.

25. 3akon buo-Caapa-Jlamiaca u ero mpuMEHEHHE ISl pacdyeTa MarHUTHOTO
OJIsI KpYTOBOI'O TOKA.

26. [lelicTBME MarHUTHOIO MOJISI HA MPOBOJHUK ¢ TOKOoM. Cuinia Ammepa.

27. JlelicTBME MarHUTHOIO MOJIs HA IBYKYIIUi 3apsia. Cuna JlopeHia.

28. MarauTHblii TOTOK. PaGoTa mo mnepemMemnieHuio MpPOBOAHUKA W KOHTYpa
CTOKOM B MarHMUTHOM IIOJIE.

29. DnekrpomarauTHas HHAyKIMs. 3akoH Papanes. [Ipasuino Jlenua.

30. UanyktuBHOCTh. CamonHaykius. TpanchopmaTopsl.

Bomnpocsl 17151 IOATOTOBKH K dK3aMeHy (2 cemecTp)

1. Mexanuyeckue rapMoHuyeckue kojebanus. Kunernyeckass U nmoTeHUuaIbHas
DHEPIUH.
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2. l'apmonnueckuit ocrmuiatop. [IpykuHHBIN, QU3NYECKUA U MaTeMaTUYECKUN
MasiTHUKH.

3. CBoOOIHBIE TApMOHHYECKHE KOIeOaHus B KOJIeOaTeIbHOM KOHTYPE.

4. BeiHy)KJIeHHbIe ~ (ME€XaHUYECKME UM DJEKTPOMArHUTHbIE)  KOJIEOAHUS.
Amiuutyna u (aza BeIHYKIEHHBIX KojeOanuii. PezonaHc.

5. BonHoBble mpornecchl. [IpononbHble W IONEpEYHBIE BOJHBL. YPAaBHEHUE
oeryIei BOJIHBI.

6. ®azoBas ckopocThb. BoIHOBOE ypaBHEHHUE.

7. 3BykoBbIe BOJIHBL. D¢ dexT omiepa.

8. TazoBbie 3akoHbl. M300apHbIi  mporecc  (3akoH  ['eit-JIroccaka).
N3orepmuyeckuii mpouecc (3akon boiins-Mapuorra). M3o0xopHsiii mpoiecc (3aKoH

[Tapmns).
9. 3anumuTe ypaBHEHUE COCTOSHHS UJI€alIbHOIrO Tra3a (ypaBHeHUe MeHeneeBa-
Kinaneiipona). BeiBenguTe ©W3 3TOr0 ypaBHEHUS - YpaBHEHUS HM30TEPMUUYECKOTO,

U300apHOTO U U30XOPHOTO MPOIECCOB.

10. Arperatuble  cocTosiHus  BemlecTBa.  OxapakTepuzyWte  CHOCOOHOCTH
M3BECTHBIX BaM arperaTHbIX COCTOSIHUM COXpaHsATh PopMy U 00beM.

11. Ctpoenue BemectBa. ['a3000pa3Hoe, KUAKOE U TBEPAOEC COCTOSIHUE
BEILIECTBA.

12. IlepBoliif 3aKOH TEPMOJAMHAMUKHU. 3HAUEHHUE MTEPBOT0 3aKOHA TEPMOIUHAMUKHU.
Bropoii 3akoH TepMoanHaMuku. Ero 3Hauenue.

13. KITJ. Enunaunst usmepenust KITJ1. KII/[ TerioBoro apuraressi.

13. Iukn Kapuo. KII/] uaeanbHOM TEJIOBOM MaIlIUHBI.

14. Annabaruueckuii mporecc. [IpuBeaure npumep aanadbaTUYECKOro mpolecca.

15. BuyTtpennsis sueprusa. CrnocoObl U3BMEHEHHUS] BHYTPEHHEN SHEPIUU.

16. MonekynapHO-KMHETUYECKAasi TEOpUs Tra30B M €€ SKCIEPUMEHTAIbHOE
000CHOBaHHUE.

17. OcnoBHoe ypaBHenue MKT. VYpaBHeHHe COCTOSHHA WIACATBHOIO Tas3a
(ypaBHeHue MeHnneneeBa-Knamneiipona).

18. IlpumeHeHne NepBOTO 3aKOHA TEPMOJAUHAMUKY JIJIs1 U30TIPOIIECCOB. 3HAUEHUE
IIEpBOr0 3aKOHA TEPMOAMHAMUKHU. BTOpOM 3aK0H TepMoauHamMuKku. Ero 3Hauenue.

19. Temnieparypa kak Mepa SJHEpPruv MoJieKyJl. TermioBoe paBHOBECHE.

20. OCHOBHBIE 3aKOHBI FTEOMETPUYECKON ONTHUKHU.

21. Tonkue nun3sl. [locTpoeHre N300pakeHUit ¢ TOMOIIBIO JIMH3.

22. OcHOBHBIE (POTOMETPUUECKUE BEITUUYHUHBI.

23. KorepeHTHOCTh ¥ MOHOXPOMATHYHOCTH CBETOBBIX BOJIH. MHTepdepeHIus
ceera. Meronpl ee HaOmioneHus. Pacuer wHTEephEpeHIIMOHHONW KapTHHBI OT JBYX
HMCTOYHUKOB.

24. Mudpaxus ceeta. [Ipunmun [toiirenca-Openens.

25. Meron 3ona @penens. [lpamonnHENWHOE pacHpOCTPAHEHUE  CBETA.
Hudpakuus Openenst Ha KPYrJIoM OTBEPCTHH U TUCKE.

26. Ilonsgpuzamus cBera. ECTECTBEHHBIM W MOJSPU30BAHHBIM CBET. 3aKOH
Maitroca.

27. TemnmoBoe U3JIy4eHUE U ero XapakTepucTuku. 3akoH Kupxroda.
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28. ®oroaddexr. Ero Bumasl. OcHOBHBIE 3ak0oHBI BHeNIHero ¢otodddexra.
VYpaBHeHHE DUHINTEHHA 11 BHEITHETO GoTodddekTa.

29. Macca u umnynsc hoTtoHa. [laBneHue crera.

30. Oddexr Komnrona. EOMHCTBO KOPIYCKYJSIPHBIX U BOJHOBBIX CBOWCTB
AIIEKTPOMArHUTHOTO U3TyUYEHUS.

31. Mogenu atoma Tomcona u Pezepdopna.

32. Jlunenuateii ciektp aroma Bogopoza. [locrynatel bopa. OnbiTel @panka u
I'epua. Cnekp atoma Bogopoza 1o bopy.

33. KopmyckyasipHO-BOJHOBOM Jyanu3M CBOMCTB BellecTBa. CBOMCTBa BOJH A€
bpois.

34. Pa3mep, cocTaB M 3apsii aTOMHOIO sijipa. MaccoBoe M 3apsi0BOE YHUCIA.
JledekT Macchl U DHEPTUs CBA3U SApA.

35. SnepHble cwiibl. Monenu siapa.

36. PanuoakTUBHOE M3JIyYEHHUE U €TO BUIBI.

37. 3akoH paamoakTUBHOTO pacnajna. [IpaBuna cMmemieHus.

38. 3akoHoMmepHOcTH anb(a-pacnana. berra-munyc-pacnaa. Heittpuno. ['amma-
W3JIyYEHUE U €0 CBOMCTBA.

39. SnepHble peakiuu mojA JCUCTBUEM HEUTPOHOB. Peakuus neneHus sapa.
[lenmnas peakuus AeaeHUS.

40. Ilonsitue 00 aneMeHTapHbIX yacTuax. Keapku.

IIpuMmepHbIe 32244 I HOATOTOBKH K MPOMEXYTOUYHOW aTTECTAI[UU 110 UTOTaM
OCBOEHUS JUCUUILIMHBI aHAIOTUYHBI 33/1a4aM JJIsl POBEACHUS TPAKTUUYECKUX 3aHATHI U
MIPUBEJICHBI B pazjeie 6.2.3

6.4. Memoouueckue mamepuansl, onpeoeasarouiue NPoueoypvlt OUEHUBAHUA
3HAHUIl, YMEHUIl, HAGbLIKOE U (U1U) ONbIMA OeAmenbHOCmU, XAPAKMEPUIYIOUUX
Imanvl hopMuposanus KomnemeHyuil

OCHOBHOM LENBIO MPOBEACHHUS IPOMEKYTOUYHOM  aTTECTAUUHA  SBIIAECTCS
OTIPEJICIICHUE CTEMEHU JOCTYIKEHUS TIeJIeH 10 YUCOHOW AMCIUIUIMHE WJIH €€ Pa3jieiiaMm.
OcymiecTBisieTcsl 3TO MNPOBEPKOM M OLEHKOW YPOBHS TEOPETHYECKOM 3HAHUM,
MOJIYYCHHBIX O0YYAFOIIMMHUCS, YMEHHS IPUMEHSITh UX B PEIICHUN MTPAKTUYCCKUX 3a]1ad,
CTCTICHU OBJIAJICHUS 00YJaIONUMUCS MPAKTHYESCKUMH HaBbIKAMU U YMEHUSIMHU B 00bEME
TpeOboBaHUM paboUei MPOTpaMMBbI IO JUCITUILINHE, a TAK)KE UX YMEHHE CaMOCTOSITEILHO
paboTaTh ¢ yueOHOU JTUTEpaTypOH.

Opranuzaiusi TPOBEACHUS TMPOMEKYTOYHOM aTTeCTallud pPErjiaMeHTUPOBaHA
«Ilomoxennem 00 opraHu3anuu oOpa3oBaTeIBLHOTO TIpolecca B ¢eaeparbHOM
TrOCyJJapCTBEHHOM aBTOHOMHOM  OOpa30BaTEIbHOM  YUpexJIeHHu «MOCKOBCKHUI
MOJINTEXHUICCKUN YHUBEPCUTET)

6.4.1. Iloxa3arTenn OLlCHUBaHUMA KOMHETCHIII/Iﬁ Ha pa3/iMYHbIX 3Tanmax MX
(l)OpMI/IpOBaHI/IH, HOCTHKCHUEC Oﬁy‘lalOl]_[I/IMl/ICH INIAHUPYEMBIX PE3YJIAbTATOB
Oﬁy‘leHI/Iﬂ o AMCHOMIIJINHE

Koa n HamMeHOBaHHe KOMIETEHIHH
OIIK - 5. CriocoOeH UCIoib30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, ACHCTBYIOIINE B POIIECCe
M3TOTOBJICHUS MAIIMHOCTPOUTEIBHBIX M3ACIUI TpeOyeMOoro KauecTBa, 3aJaHHOT0 KOJIMYEeCTBA MPH
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HAaMMCHBIIIHNX 3aTpaTax O6IJ_[CCTBCHHOI‘O Tpyda

Jran Kpurepun ounennBanus

(YypoBeHB) OTJINYHO XOpOLIOo YIOBJIETBOPUTEIHHO HEY/I0BJIETBOPHTEJIHHO

3HATh OOyuarommiics OOyuaromuiics OO6yuaronmiics OOyuaronmiics
JE€MOHCTPUPYET JI€MOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
MIOJTHOE YaCTUYHOE HETIOJIHOE MIOJTHOE OTCYTCTBHE
COOTBETCTBHUE COOTBETCTBUE COOTBETCTBHUE WM HEJIOCTaTOYHOE
CHEAYIOLIMX 3HAHUM: | CICIYIOIIMX 3HAHUM: | CIEAYIOIIMX 3HAHUW: | COOTBETCTBHE
- TEXHHUKA - TEXHHUKA - TEXHHUKA CIIeTyIOIIMX 3HAHUIL:
0e30macHOCTH IpU 6e30macHOCTH pU 6e30macHOCTH TpU - TEXHUKA
MIPOBEJICHUU MIPOBEJICHUU MIPOBEICHUU 0€30IMacHOCTH MPH
HKCIIEPUMEHTOB, HKCIIEPUMEHTOB, HKCIIEPUMEHTOB, MIPOBEICHUHT
TEOpETUYECKHE TEOpETUYECKHE TEOPETUYECKHE AKCIIEPUMEHTOB,
OCHOBBI (PM3UKH; OCHOBBI (PH3UKHU; OCHOBBI (PU3UKHU; TEOPETUYECKHE
- OCHOBHBIE BUbI - OCHOBHBIE BUIbI - OCHOBHBIE BHUJIbI OCHOBBI (PM3UKH;
HKCIIEPUMEHTOB B HKCIIEPUMEHTOB B HKCIIEPUMEHTOB B - OCHOBHBIE BH/IBI
00J1aCTH MEXAaHUKH, 00J1aCTH MEXaHHUKH, 00/1aCTH MEXaHUKH, AKCIIEPUMEHTOB B
MOJIEKYJISIPHOU MOJIEKYJISIPHOU MOJIEKYJIIPHON 00J1aCTH MEXaHUKH,
bu3uKH 1 bu3uKn u bu3uKY 1 MOJICKYJISIPHOM
TEPMOJIUHAMHUKH, TEPMOJIMHAMUKH, TEPMOUHAMHUKH, busukn u
ANEKTpUYECTBa U AJIEKTpUYECTBa U AIIEKTPUYECTBA U TEPMOJUHAMHUKH,
MarHeTH3Ma, ONTUKU | MarHeTU3Ma, ONTUKH | MarHeTH3Ma, ONTUKU | SJIEKTPUYECTBA U
U siepHON (pU3KKH; U siepHON (PU3KKH; U siAepHON (PU3UKH; MarHeTu3Ma, ONTHKH
- IOPSOK - IOPAIOK - IOPSAOK U siiepHOM pusukwy;
oopMeHuUs oopMIeHuUs odopmIIeHUS - TIOPSIZIOK
n1a0opaTOpHBIX paboT | 1abOpaTOpHBIX paboT | Ja0OpaTOPHBIX padboT | 0opMIIEHUS
rocJie MpoOBEACHUS rocJie MpoBEACHUS rocsie MpoBEACHUS 1abopaTopHbIX paboT
HKCIEPUMEHTOB; HKCIEPUMEHTOB; HKCIIEPUMEHTOB; 1ocJje MpOBEACHUS
TEOpETUUECKHE TEOpETUYECKHE TEOPETUYECKHE HKCIIEPUMEHTOB;
OCHOBBI MATEMAaTUKH | OCHOBBI MATEMaTHKH | OCHOBBI MAaTEMATUKU | TEOPETUUYECKUE
u HU3uKH, 1 HU3UKH; 1 HU3UKH, OCHOBBI MAaTEeMAaTHKH
¢usnueckue Metonbl | puznyeckre MeTobl | GU3UUECKUEe METOIBI | U (PU3UKH;

(bU3HUYECKHE METOIbI

yMeThb OOyuarommiics OOyuatomuiics OO6yuaronuiics OOyuaromnumiics He
J€MOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET yMEET UJU B
MOJTHOE YaCTUYHOE HETIOJIHOE HEI0CTaTOYHOU
COOTBETCTBHUE COOTBETCTBUE COOTBETCTBHUE CTETICHH YMEET
CHEAYIOLIMX YMEHHI: | CICIYIOIMNX YMEHUMN: | CAEAYIOIUX YMEHUN: | BBIIOJHSITH: -
- aHAJIM3UPOBATh | - AHATU3UPOBATH - aHAJIM3UPOBATH aHaJIM3UPOBATh
NIEpBUYHBIC NIEPBUYHBIE NepBUYHbIC NIEpPBUYHBIC
pe3yJIbTaThI PE3yJIbTaThI pe3yNbTaThl pe3yNbTaThl
HKCIIEPUMEHTOB; 9KCIEPUMEHTOB; HKCIIEPUMEHTOB; HKCIIEPUMEHTOB;

- JIeNaTh pacyeThl 1o
dbopMysiaM, CTpPOUTH
rpaduku;

- TPAaMOTHO OTBEYATh

- JIeNIaTh PacueThl 10
(dhopMyIiaM, CTPOHTH
rpaduku;

- [PaMOTHO OTBEYATh

- Ie7aTh pacyeTsl Mo
dbopmynam, CTPOUTH
rpaduku;

- TPAaMOTHO OTBEYaTh

- JIeNIaTh pacueThl 110
(dbopMyIiaM, CTPOHUTH
rpaduku;

- [PaMOTHO OTBEYATh

Ha BOINPOCHI  TPH | HAa BONPOCHI IPH Ha BOIPOCHI TIPU Ha BOIPOCHI TIPU
3aluTe 3aluTe 3aIuTe 3alImTe
J1a00paTOPHBIX J1a00paTOPHBIX 71a00paTOPHBIX J1a00paTOPHBIX
pabor; pabor; pabor; pabor;
-HCIOJIb30BATh -HCIOJIb30BATh -HCIIOJIb30BATh -HCIIOJIb30BATh
CYUIECTBYIOIINE CYUIECTBYIOIINE CYIIECTBYIOIINE CYIIECTBYIOIINE
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MIaKETBI IIPOrpamMm
UJIH S3BIKOB

MIaKeTBHI IIPOrpamMm
UJIH S3BIKOB

MIAKEThI IIPOrpaMm
UM S3bIKOB

MIAKETHI IIPOrpamMm
UM S3BIKOB

(bu3nYeCKUX SIBICHUN
U TIPOLIECCOB

MPOrPaMMHUPOBAHUS | POTPAMMHPOBAHUS | IPOTPAMMHUPOBAHUSL | IPOTPAMMUPOBAHHUS
IUTS KOMITBIOTEPHOTO | JUTSI KOMIIBIOTEPHOTO | ISl KOMITBIOTEPHOTO | [T KOMITBEOTEPHOTO
MOJICTTUPOBAHUS MOJICTTUPOBAHUS MOJICTTUPOBAHUS MOJICTTUPOBAHUS

BJjajaeTh | O0yuaromuiics OO6yuaromumcst OO0yyarommiicst OOyuaromuiicsi  He
CBOOOJTHO IPUMEHSIET | JIOIMYCKAIOTCS BJIQJICCT B HETMIOJTHOM | BIAJCeT  WJIM B
MIOJTyYCHHBIC HE3HAYUTEIIbHbIC 00bEeMe U MPOSBISIET | HEJOCTATOYHOM
HABBIKH, B TIOJTHOM OIIIMOKH, HEJ0CTATOYHOCTh CTETICHU BJIAJICET:
o0bEeMe BIIaJICCT: HETOYHOCTH, BJIaJICHVSI HABBIKAMHU: | ~-HABBIKAMU
-HaBBIKAMH 3aTpyIHEHUS, -HaBBIKAMH IpaMOTHOU peyH,
IpaMOTHOU peyH, YaCTUYHO BIIAJICET: rpaMOTHOM peyH, AHATTMTUYCCKUM U
AHATUTUYCCKUM H -HaBBIKAMH AHATUTUYCCKUM H MOCIIE0BATEIHLHBIM
MOCJICIOBATEIBHBIM | TPAMOTHOM peuH, MOCJICIOBATEIBHBIM | MBIIUICHUEM,
MBIIUICHAEM, AQHATUTUYCCKUM U MBIIUICHUEM, ¢buzuKo-
¢busuko- MOCJICIOBATEIbHBIM | (PH3HKO- MaTeMaTHYECKUM
MaTeMaTHIeCKUM MBIIIICHAEM, MaTeMaTHYECKUM anmapaToM
anmapaTom ¢busuko- anmapaTom -HaBbIKAMH PEIICHHS
-HaBBIKAMH PEIICHUSI | MaTEMaTHYCCKHM -HaBBIKAMH PEIICHUSI | MATEMATHUYECKHUX
MaTeMaTHYECKUX anmapaTom MaTeMaTHYECKUX 3aj1a4 C
3a7a4 C -HaBBIKAMH PEIICHUS | 3a/1a4 C UCIIOJIb30BaHUEM
UCTIOJIb30BaHUEM MaTeMaTHYECKUX UCTIOJIb30BaHUEM pa3zHoo0Opa3HbIX
pa3zHooOpa3HbIX 3a7a4 C pa3Ho00Opa3HbIX CpeZICTB
CpeicTB UCTIOJIb30BaHUEM CpelICTB KOMITBIOTEPHOM
KOMITBIOTEPHON Ppa3zHOO0Opa3HBIX KOMIIBIOTEPHOI MIOJIICPIKKH;
MOJIICPIKKH; CpenacTB IOJICPIKKH; -METOJaMH
-METOAaMH KOMITBIOTEPHOU -METOIaMHU KOMIIBIOTEPHOTO
KOMITBFOTEPHOTO MOJIICPIKKH, KOMITBIOTEPHOTO MO/ICITUPOBAHUS
MO/JICIIUPOBAHUS -METOAaMH MOJICTTUPOBAHUS (bU3UYECKUX SIBICHUN
(bU3NYECKUX SBICHHUN | KOMIIBIOTEPHOTO (bU3NUeCKUX SIBICHHUIA | U TIPOIIECCOB
1 TIPOLIECCOB MO/JICITUPOBAHUS U TIPOLIECCOB

6.4.2. MeToauka OlleHUBAHUSA Pe3yJIbTATOB IPOMEKYTOYHOM aTTEeCTAIMU

[TokazarensiMu OLICHUBAaHUSA KOMIIETCHIIMM HA 3TAIe MPOMEKYTOYHOW aTTECTALUU
10 TUCIUIIINHE «DU3HKay SBIISIOTCS Pe3yJIbTaThl 00YUCHHS 110 TUCIUILUIHHE.
OueHOYHBIH JUCT Pe3yJabTATOB 00y4eHHUs M0 JUCHUIINHE

YpoBenb
Kon copmupoBan
KOMIIETeHIIUHU 3Hanusa YMmenus HaBbixu HocTH
KOMIIETEHI[M U
HA JaHHOM

JTamne / OneHKa

- 3HaTh - YMETh - BIIaJIETh

TEXHUKY aHaJIN3UPOBaTh HaBBIKAMH

OIK-5 0€30MacHOCTH TPH | MIEPBUYHBIE TPaMOTHOM peuu,

MIPOBEACHUH pe3ynbTaThl aHAJUTHYECCKUM H

AKCIIEPUMEHTOB, 3KCIIEPUMEHTOB; IOCJIEJOBATEIHLHEIM

TEOPETHUUECKHE JIeNaTh PacyeThl MO | MBILUIEHUEM,

OCHOBBI (DM3UKH; dbopmynam, CTpouTh | HU3HKO-

35




OCHOBHBIE  BUJBI | TpadUKH; MaTeMaTHIeCKHM
HKCIIEPUMEHTOB B | - YMETh anmnaparom;
obnactu TPaMOTHO OTBEYATH | - BIAJETh
MEXaHUKH, Ha BOMNpPOCHI MPH | HABBIKAMH PEIICHHS
MOJIEKYJISIPHOM 3aIuTe MaTeMaTHYeCKHUX
buzuku U | 1a00paTOPHBIX 3a1a4 ¢
TEPMOJUHAMHUKH, | paboT; HCIOJIb30BaHUEM
AIIEKTPUYECTBA U | - YMETh Pa3HOOOpPa3HBIX
MarHeTu3Ma, WCIOJIb30BaTh CpeICTB
ONTHKHU U SJICPHOM | CYIIECTBYIOIINE KOMIIBIOTEPHOM
buzukw; NAaKeThl  MPOrPAMM | MOMIEPHKKH;
- 3HATh Wi SI3BIKOB | - BJIAZIETh
MOpAA0K OporpaMMHUpPOBAHHUA | MeTO JTaMU
odopmenus AL KOMIILIOTEPHOTO
na60p ATOPHBIX KOMITIBIOTCPHOI'O MOJCJIMPOBAHUS
pabor MOCJIe | MOJICTTUPOBAHMS. (pu3YecKnX
MIPOBECHUS SIBJIEHUW U
HKCIIEPUMEHTOB; IPOIIECCOB.
TEOPETUUECKHUE
OCHOBBI
MaTEeMaTHKH u
busuKy;
¢dusnueckue
METO/IBI;
- 3HATh
METO/IbI
MaTEeMaTHIECKOTO
IPOrpaMMHUPOBaHU
s c
HCIIOJIb30BaHUEM
UH(POPMALIMOHHO-
KOMMYHHKAIIIOHH
BIX
TEXHOJIOTHH.

Ornenka o AUCHUILTHHE (CpenHee apupMeTudecKoe)

O1leHKa «OTINYHOY» BBICTABIISICTCS, CCIIM Cpe/lHee apu(METHICCKOS HAXOAUTCS B
uHTepBaiie ot 4,5 1o 5,0.

OlnieHKa «XOpOIIIOY» BBICTABIISIETCS, €CIIU CpeHee apuPMEeTHnUecKoe HaXOUTCS B
uHTepBaie ot 3,5 no 4.4.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABIISCTCS, €CIU CpelHee apuMeTHYeCKoe
HaXOJUTCs B UHTEPBAJE OT 2,5 10 3.4.

OlnieHKa «HEYOBICTBOPUTEIHHOY» BBICTABIISCTCS, €CIIM CpeaHee apuMETHIECKOe
HaxoauTcs B uHTepBasie ot 0 1o 2,4.

[TpomerxyTouHas arrectanus oOydaronuxcs B opMe dK3aMeHa MPOBOIUTCS IO
pe3yJibTaTaM BBITIOJIHEHUSI BCEX BUIOB yU4eOHOW pabOTHI, MPEAYCMOTPECHHBIX yUCOHBIM
IJIAHOM 0 JUCHUIUIMHE «DPU3UKa», MPU 3TOM YUYMTHIBAIOTCS PE3YyJIbTaThl TEKYIIETO
KOHTPOJISI yCIIEBa€MOCTH B TeueHHe cemecTtpa. OlleHKa CTeNeHU JIOCTHKEHUS

36



OOyYarOIIMMUCS TUIAHUPYEMBIX PEe3yJIbTaTOB OOYUYEHUs MO JUCITUIUIMHE IMPOBOJUTCS
IIPEIoIaBaTesieM, BEAyIIMM 3aHATUS 10 JUCUUIUIMHE METOIOM IKCHEPTHOM OLEeHKH. [1o
WUTOraM ITPOMEKYTOYHOM aTTECTALMU IO TUCUUILINHE BBICTABIISIETCA OLEHKA «OTIIMYHOY,
«XOpOULIO», «YAOBIECTBOPUTEIBLHOY» WUJIN «HEYIOBICTBOPUTEIBHO.

MIxana ouneHNBaHUA Onucanue

BoinonHeHsl Bce BB Y4eOHOH pabOThI, MPEAyCMOTPEHHBbIE Y4€OHBIM
wiaHoM. CTyZIeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHHUN, YMEHMH,
HaBBIKOB ~ TPHUBEICHHBIM B  TaOJHWIax TIOKa3aTelel, Olepupyer
npruOoOpPETEeHHBIMU 3HAHMSIMM, YMEHHUSMH, HaBbIKAMH, NPUMEHSET UX B
CUTYyaIMsSX TOBBIIIEHHON CIIOKHOCTH. [Ipu 3TOM MOTYT OBITH TOITyIEHBI
HEe3HAuUTeNbHbIE OUIMOKH, HETOUHOCTH, 3aTPYJHEHUS IPU aHATTUTUYECKUX
ornepanusx, MEepeHoce 3HaHUM M yMEHMH Ha HOBbIE, HECTaHIapPTHbHIE
CUTYyaIHH.

OTJIN4YHO

BoimonHensl Bce BuAbl y4eOHON pabOThl, MPEAyCMOTPEHHbIE Y4eOHBIM
wiaHoM. CTyAEeHT JAEMOHCTPUPYET HEMOJIHOE, PABUIIBHOE COOTBETCTBUE
3HaHUI, yMEHU, HABBIKOB MIPUBEICHHBIM B Ta0JIMIaX MOKazaTesei, 1100
€CJIM [P 3TOM OBbLIU JONYIIEHbI 2-3 HECYIIECTBEHHbBIE OLIHMOKH.

Xopomo

BreimonHeHsl Bce BUIBI y4eOHOUM paboOThl, MPEeayCMOTPEHHbIE yUeOHBIM
wi1aHoM. CTyZleHT JOEMOHCTPUPYET COOTBETCTBUE 3HAaHUN, B KOTOPOM
OCBEIIIEHa OCHOBHas, HauOojee BakKHas 4acThb MaTepuaia, HO MPH 3TOM
JIOMYIIIEHa OJIHA 3HAYUTEIbHAsl OIIMOKA NIM HETOYHOCTb.

y):[OBJ'IeTBOpI/ITeJ'IBHO

He BoInonHeH oauH win 6oiee BU0B y4eOHON paboThl, MPeayCMOTPEHHBIX
yueOHbIM IuIaHOM. CTYAEHT JOEMOHCTPUPYET HENOJIHOE COOTBETCTBHE
3HAHWW, yMEHWW, HABBIKOB TPUBEIACHHBIM B TaOMUIAX MOKa3aTeNeH,
HeynoBneTBOpUTENbHO | TOMYyCKAIOTCSl 3HAYUTENNbHbIE OMIMOKHU, MPOSBISIETCS OTCYTCTBHE 3HAHMUH,
YMEHUH, HaBBIKOB 10 psy TOKa3aTeiel, CTYIEHT HCIbITHIBACT
3HAUYUTENIbHBIE 3aTPYJIHEHUS MPHU ONEPHUPOBAHUU 3HAHUSAMH U YMEHUSAMU
IpY X TIepEeHOCEe Ha HOBbIE CUTYAIHH.

7. DiIeKTPOHHAst MH(POPMALMOHHO-00pa3oBaTeIbHAs cpeaa

Kaxxnprii oOyvaronuiics B TEYCHHE BCEro MEpHoJa OOydYeHHUs OO0eCredrMBaeTCs
WH/IMBUIYyAIbHBIM HEOTPAaHWYCHHBIM JOCTYIIOM K SJEKTPOHHOW HH()OPMAIIMOHHO-
oOpa3zoBatenbHON cpeme YeOokcapckoro wuHCTUTYTa ((duimana) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCUTETa M3 JIIOOOW TOYKH, B KOTOPOM HMEETCS JOCTYIl K

nH(OPMAITMOHHO-TEICKOMMYHUKAIMOHHON  cetu  «VHTepHer» (mamee —  ceTh
«HTEepHETY), KaK HA TeppUTOpUH (Prsihasna, TaKk U BHE €€.

OnexkTpoHHasT HWHPOPMAIMOHHO-00pa3oBaTeNbHasl cpeJa — COBOKYIHOCTH
WHOOPMAITMOHHBIX M TEICKOMMYHHKAIIMOHHBIX TEXHOJOTHUH, COOTBETCTBYIOIIUX
TEXHOJIOTHYECKUX  CPEIACTB,  OOECHEeUMBAIONIMX  OCBOCHHE  OOYYalOIIHMMHCS
o0pa30BaTeIbHBIX MPOTPAMM B MOJHOM 00BEME HE3aBHCHMO OT MECTa HAXOXKICHUS
o0y4Jaromuxcs.

DnekTpoHHas HH()OPMAIIMOHHO-00pa3oBaTeibHasI Cpe/ia 00eCcIeurnBacT:
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a) IOCTyN K y4eOHBIM TUTaHaM, padOYuUM MporpamMMaM JTUCIUIUINH (MOJyJiei),
MPAKTUK, AJICKTPOHHBIM YUYEOHBIM W3MaHHUSIM W JJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaM, yKa3aHHBIM B pa00UYUX MPOTrpaMMax AUCITUIUIMH (MOAYJIEH), MPAKTHK;

0) ¢dopmupoBaHuE >SJIEKTPOHHOrO MOPTPOIHO OOydHarOUIErocsi, B TOM YHCIE
COXpaHEHHE €ro padoT U OLIEHOK 3a 3TU PadOThI;

B) ukcaiuio xoja o0pa3oBaTeIbHOTO MPOIECCa, Pe3yJbTaTOB MPOMEKYTOUHOMN
aTTECTallUM U Pe3yJIbTATOB OCBOCHUS MPOTpaMMbl OaKaiaBpuara;

I') NPOBEJCHUE Y4YEeOHBIX 3aHSITHH, MPOLEAYpP OLICHKH Pe3yJIbTaTOB OOyYEeHUS,
peanu3anus KOTOPBIX MPEIyCMOTPEHA C MPUMEHEHHEM OJIJIEKTPOHHOTO OO0Yy4YeHus,
JTUCTAaHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUH;

J1) B3aMMOJICWCTBHE MEXAY Y4YaCTHUKaMH 0Opa30BaTENbHOTO IMpoIlecca, B TOM
YUCJI€ CHUHXPOHHOE W (WJM) aCHUHXPOHHOE B3aWMOJIEUCTBUS TIOCPEICTBOM CETHU
«HTEepHETY.

OyHKIIMOHUPOBAHNE JJICKTPOHHONW WH()OPMAIMOHHO-00pa30BaTEILHON CPEIbl

obecrieunBaeTcs COOTBETCTBYIOILIUMHU CpECTBAMHU uH(POPMaIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUN U KBaNu(UKanuen pabOTHUKOB, €€ UCTIOIb3YIOIINX U
MOJIICPKUBAIOIIUX.

OyHKIIMOHUPOBAHUE 3JIEKTPOHHOM HH(POPMAMOHHO-00pa30BaTEIbHON CpPEbl
COOTBETCTBYET 3aKOHOAATENLCTBY Poccuiickoil Penepanuu.

OcHoBHbIMU cocTaBisitomumMu DMOC dunuana SBISIOTCS:

a) calT wuHCTUTYTa B ceTu VHTepHEeT, paclojoKEeHHbIH 1o ajapecy
www.polytech21.ru, https://chebpolytech.ru/ koTopsbiii 0becrieunBaer:

- 10CTyn 00ydYaronmxcs K yueOHbIM TUTaHaM, pado4YrM IporpaMmam JUCIUTLIINH,
NPAKTUK, K U3JIaHUAM OJJICKTPOHHBIX OUOIMOTEYHBIX CHUCTEM, DJIEKTPOHHBIM
nH(OPMAITMOHHBIM B 00pa30BaTEIbHBIM PECypcaM, YKa3aHHBIX B pab0UUX MporpaMmMmax
(pa3mensr caiita «CBenenust 00 00pa30BaTEILHON OPTaHU3AIUN);

- nH(opMHupoBaHUEe OOyyaromMXcsa 000 BCEX M3MEHEHHUSX Y4eOHOro mporecca
(HOBOCTHas JIEHTA caiiTa, IEHTa aHOHCOB);

- B3aMMOJCHWCTBHE MEXIy YYacTHHKaMH 0Opa3oBaTeNbHOTO  Ipoliecca
(monpasnensl caifiTa «3a1aTh BOIPOC TUPEKTOPY»);

0) ouLMaNTbHBIE AIEKTPOHHBIE aJIpeca NoApa3IeIeHUI U COTPYIHUKOB HHCTUTYTa
c Slunekc-nomeHoMm (@polytech21.ru (CMCOK KOHTaKTHBIX JAHHBIX MOApa3eIeHUN
®duinana pa3MelieH Ha oduiranbHoM caiite Ounnana B pazaene «KoHTakTb», CIUCKU
KOHTaKTHBIX O(UIIMANBbHBIX AJIEKTPOHHBIX JIaHHBIX MpernojaBaTeiel pa3MelnieHbl B
nonapasnenax «Kadenpsi») oOecrieynBaOT  B3aUMOJCHCTBHE MEXKIY Y4YaCTHUKAMHU
00pa30BaTEIHLHOTO MPOLIECCa;

B) JUYHBIA KaOwHET oOydaromierocs (moptdoino) (BXOJ B JWYHBIA KaOWHET
pasmenieH Ha oduuuansHoM caite Dunmana B pazgene «CTyIeHTYy» Mnoapasjene
«DOneKkTpoHHas HMHQPOPMAIMOHHO-00pa3oBaTelbHAsl Cpeday) BKJIOYaeT B  cels
nopTHOINO CTYACHTA, YEKTPOHHBIE BEIOMOCTH, PEHTHHT CTYICHTOB U 00€CIICUHBACT:

- ¢uKkcanuo xojla 00pa3oBaTeIbHOTO MPOIECCa, PE3YJIbTaTOB MPOMEXYTOUHOMN
aTTEeCTAIlMU U PE3YJIbTaTOB OCBOCHHS 00pa30BaTEIbHBIX MPOTPAMM O0YUAIOIIMMHUCS,

- ¢dopmMupoBaHHE 3IEKTPOHHOTO MOPTPOINO OOYyUaIOUIeTrocs, B TOM YHCIE C
COXpaHeHHue paboT 00yJaroIIerocs, PeleH3 i U OIIEHOK Ha 3T PaboTHI,
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I) DOIEKTPOHHbIE OWOTMOTEKH, BKJIIOYAIONINE DJIEKTPOHHBIE  KATaJlOTH,
MOJITHOTEKCTOBBIE JIOKYMEHTHI M OOECIEUUBAIOIINE JOCTYN K Y4eOHO-METOAMYECKUM
MaTepHuayiaM, BBITTYCKHBIM KBATM(DUKAITMOHHBIM padOTaM U T.J.:

Yebokcapckoro nacruryTa (pummana) - «KMPBUCY

1) 2JIEKTPOHHO-OuOIMoTeyHnsie cucteMbl (DbC), BKIIOUarOIUE SJIEKTPOHHBIN
KaTaJIoT ¥ TOJIHOTEKCTOBBIC JIOKYMCHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- Ob6pazoBarenpHas miargopma FOpaiit - https://urait.ru

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

e) miargopma muppoBoro oopazosanus [lonmurexa -https://Ims.mospolytech.ru/

K) cuctema « AHTuraruar -https://www.antiplagiat.ru/

3) cucremMa dJekTpoHHOro mokymeHtoobopora DIRECTUM  Standard —
o0ecreunBaeT JOKyMEHTO000poT Mex 1y dunnaaom u YHUBEPCUTETOM;

u) cucreMa «1C VYnpasinenue BY3om Onexktponubiii gexanat» (MoOCKOBCKHi
MOJUTEXHUYECKUI YHHMBEpPCUTET) obOecreuuBaeT (UKCalMI0 X0Aa 00pa3oBaTEIbHOTO
mporecca, pe3yJbTaTOB IMPOMEXYTOYHOM AaTTecTalli U PE3yJbTaTOB OCBOCHUS
00pa30BaTEIbHBIX MPOTPaAMM 00YUAIOIITIMHUCS;

k) cucrema «POLYTECH systems» oOecrneunBaer uH(OPMAIMOHHOE,
JIOKYMEHTaJIbHOE aBTOMAaTU3HPOBAHHOE COMIPOBOXKACHNE 00pa30BaTEIbHOTO MPOIIeCca;

) cuctema «AOUTyprueHT» 00ecrieunBaeT JOKYMEHTAIEHOE aBTOMaTH3UPOBAHHOE
COTIPOBOXKJIEHUE PabOThI MPUEMHON KOMUCCUU

8. IlepeyeHb OCHOBHOII W JONOJHHMTENbHON Y4YeOHOH JHTEpPaTyphl,
He00X0AMMOI 115l 0CBOEHH S JUCHUILIUHBI

OcHoBHas1 1MTEpaTypa:

1. CaBenmbeB, M. B. Kypc ob6meii ¢bm3uku. B 3 Tomax. Tom 1. MexaHuka.
MonexkynsipHas ¢uszuka : yueoHuk s By3oB / M. B. CaBenwseB. — 21-e uza., crep. —
Cankrt-IletepOypr : Jlanb, 2026. — 448 c. — ISBN 978-5-507-55015-9. — TexkcrT :
ANEKTPOHHBIN //  Jlaub  :  3iekTpoHHO-OMOMUoTeuHas  cuctrema. —  URL:
https://e.lanbook.com/book/515100

2. CaBenbeB, . B. Kypc o6mieit ¢puzuku. B 3 Tomax. Tom 2. DiaekTpuuecTBO U
MarHetu3M. Bomubl. Ontuka : yueOHuk aiis By30B / M. B. CaBenbeB. — 20-e u3m., cTep.
— Cankr-IletepOypr : Jlanp, 2026. — 512 c. — ISBN 978-5-507-55016-6. — TekcT :
ANEeKTpOHHBIN //  Jlane @  2nekTpoHHO-OMOmmoreyHass  cucrema. —  URL:
https://e.lanbook.com/book/515101

3. CaBenbeB, U. B. Kypc o6meit ¢pu3uku. B 3-x T1. Tom 3. KBaHTOBas onTuka.
AtomHas ¢usuka. Ousuka TBepaoro tena. Ousmka aTOMHOTO sS/Ipa W AJIEMEHTaPHBIX
gacturl / U. B. CaBenbeB. — 16-¢ u31., crep. — Cankr-IleTepOypr : JIans, 2025. — 320
c. — ISBN 978-5-507-50503-6. — TekcT : anekTpoHHbIM // JlaHb : 31€KTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/440198

4. CaenneB, . B. COopHuK BONpocOB M 3adad 1o oOmel ¢usuke : ydeOHoe
nocobue s By3oB / U. B. CaBenbeB. — 12-e u3n., crep. — Cankr-IletepOypr : Jlanb,
2025. — 292 c. — ISBN 978-5-507-53464-7. — Texct : 3nexkTpoHHbIH // JlaHp :
aNeKTpoHHO-O0ubMoTeunas cucrema. — URL: https://e.lanbook.com/book/487382
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JdonojHuTe1bHAS JIUTEPATYPA

1. Aitzernion, A.E. ®usmka: y4eOHMK HW  MPAKTHKYM JUII  BY30B /
A. E. Aiizention. — Mocksa : MzmarensctBo FOpaiit, 2023. — 335 c. — (Beiciiee
obpazoBanue). — ISBN 978-5-534-00487-8. — Tekct : SJIeKTpOHHBIA //
O6pa3zoBarenbHas wiatdopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/511373

2.T'opnau, B. B. ®usuka. CamocrosiTenbHas padoTa CTyJIEHTa : YYEOHUK s
By30B / B. B. I'opimau, H. A. IBanoB, M. B. [lnactuauna. — 2-e¢ u31., UCIpP. U JIOM. —
Mocka : M3parensctBo IOpaiit, 2025.— 168 c.— (Bricmiee o0pa3oBaHue). —
ISBN 978-5-9916-9816-0. — Texkcrt : snextponsslii // OOpa3zoBarenbHas miaaTdopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/561804

3. Usnues, A. . ®uzuka / A. JI. UBnueB. — 4-e uzn., crep. — Cankrt-IletepOypr :
Jlanb, 2024. — 676 c. — ISBN 978-5-507-48769-1. — TekcT : anekTpoHHbIl // Jlans :
aNeKTpoHHO-O0ubmnoTeynas cucrema. — URL: https://e.lanbook.com/book/362933

4. KpaBuenko, H.H). ®wusuka: yuyeOHMK U TPAKTUKYM IS BY30B /
H. 1O. KpaBuenko. — Mocksa : U3narensctBo HOpaiit, 2025. — 322 c. — (Briciuee
oOpazoBanue). — ISBN 978-5-534-19224-7. — Tekcr : DJIEKTpOHHBIA  //
Oo6pazoBarenbHas mwatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560805

5. Poguonos, B. H. ®wusuka : yuebHoe mocodue ais By30B / B. H. PogronoB. —
2-e u3A., uctp. u gon. — Mocksa : U3narensctBo FOpaiit, 2025. — 236 c. — (Briciuee
obOpazoBanue). — ISBN 978-5-534-20787-3. — Tekcr : 2JEKTpOHHBIM  //
Oo6pazoBartenbHas mwatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/558786

6. Tpodpumona, T. 1. PykoBOACTBO K pemICHUIO 3a/1a4 MO GUHKE : YUCOHUK IS
By30B / T. U. Tpodumona. — 3-e uzn., ucnp. u aon. — Mocksa : U3gatensctBo FOpaiit,
2025. — 265 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-9916-3429-8. — Texkcr :
anekTpoHHbli  //  OOpa3oBarenpHass miarpopma IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/559650

7. ®usuka : yueOHUK W mpakTukym 1is By3oB/ B. A. Unbun, E. lO. baxTuHa,
H. b. Bunorpanosa, I1. . Camoiinenko ; non penakuueid B. A. MnbuHa. — Mockaa :
M3patensctBo IOpaiit, 2025. — 399 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-
9916-6343-4. — TekcT : snekTpoHHbIN // OOpa3zoBatenbHas miardopma KOpaitt [cait].
— URL: https://urait.ru/bcode/560134

Ilepuoauka
1. Meramnyprus MaIlIMHOCTPOEHMUS: HayYHbIU KypHaAII— URL:
https://www.iprbookshop.ru/12551.html . — TekcT : 3MeKTPOHHBIH.
2. Hayunwlii mnepuommueckuii xypHan «BectHuk HOxHO-Ypanbckoro

rocyiapctBeHHoro  yHuBepcutera.  Cepusi  «MammHocTpoeHue» :  HayuHblid
peleH3upyeMbii  JKypHa. https://vestnik.susu.ru/engineering/index. -  TekcT
3JICKTPOHHBIM.

3. N3BecTus Tynbckoro rOCYyJapCTBEHHOIO YHUBEPCUTETA.

TexHuueckue HAyKU : Hayuneii peLEH3UPYEMBbIT JKypHal.
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https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&vyear=1. - Tekcr
AIEKTPOHHBIM.

9. IlpodeccuoHanbHbie 0a3bl JAAHHBIX M HHGOPMALMOHHO-CIIPABOYHbIEC
CHCTEMBbI

Nudopmanus o npase
COOCTBEHHOCTH (PEKBHM3HUTHI
JI0r0BOPAa)

IIpodeccuonanbuas 6a3a TaHHBIX U HHPOPMATIMOHHO-
CIIPABOYHbIE CHCTEMBI

CoBepieHCTBOBaHHE 00pa3oBaHUs U
WH)KCHEPHOW JNIEATEILHOCTH BO BCEX
UX TPOSBICHUSX, OTHOCSIIUXCSA K
y4eOHOMY, HAYYHOMY u
TEXHOJIOTUYECKOMY  HAIlPaBJICHUSIM,
BKJIIOYAsi TPOIECCHI TPEToaBaHus,
KOHCYJIbTUPOBAHUS,  UCCJICIOBaHMUS,
pa3pabOTK HMHKXCHEPHBIX PpEIICHUH,
BKIItoUasi He(TerasoByr  OTpacib,
TpaHcdepa TEXHOJOTHH, OKa3aHUs
HIMPOKOTO CIIEKTpa 00pa30BaTeIbHBIX
ycimyr, — obOecriedeHus  CBs3el ¢
OOIIECTBEHHOCTBIO, TPOU3BOJICTBOM,
HaYKOM " UHTETpaIiH B
MEKTyHAPOIHOE Hay4HO-
o0pa3oBaTeNbHOe POCTPAHCTBO.
CB00OOIHBIN JOCTYI

Accormanus HHKeHepHoro oopasoBanus Poccun
http://www.ac-raee.ru/

Onucanue UCTOpUU CO3JIaHMSI
aBTomoOmieid B mupe u B Poccun.
CBo06oaHBIM JoCTYI

Bce 06 aBToOMOOHITBHBIX MapKax
https://proautomarki.ru/kto-izobrel-avtomobil/

ABTOMOOWITH BeJIMyanniee
n300peTeHne, HaBcerja HW3MEHUBIIIEE
yenoseuecTBo. Mcropuss  pasButus
aBTOMOOWJII ~ TECHO  CBsi3aHa  C
BEJIMKUMU n3obpeTaTensiMu U
unxkeHepamu. Ho B ommuume or
IpYruX  KPYNHBIX  H300peTeHHi,
OpUTHMHAJIbHAS HJAEsd aBTOMOOMIS He
MOKET OBITb MpUIIKMCAaHA OJHOMY
yenoBeky. Hang  Helt  paboranu
MHOXECTBO JIFOJEW U3 Pa3HbIX CTPaH
mupa. Ha 3ToMm caiite peus mouzuer o
Ha4yaJIbHOM JTarne pa3BUTUSA
aBTOMOOMIII. CBOOOTHBIN JTOCTYII

Hcropus aBTomMoOuUei
https://autohs.ru/avtomobili/legkovye/istoriya-razvitiya-
avtomobilya-rannie-gody.html

Hayunass »nexTtpoHHas OubnnoTeka
eLIBRARY.RU - 310 KkpynHenmmit
POCCUICKHIA MH(pOPMaLMOHHO-
aHAJUTHYECKU mopTanm B o0jactu
HAyKH, TEXHOJOTHH, MEIUIMHBI U
o0pa3oBaHus, cosepKaiuil pedepatsl
U TIOJIHbIE TEKCThl Ooznee 26 MIH

Hayunas snekrponnas 6ubnuoreka Elibrary
http://elibrary.ru/
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IIpodeccnonanbHas 0a3a JaHHBIX 1 HHPOPMALHMOHHO-
CIIPaBOYHbIE CHCTEMbI

HNudopmanus o npase
€c00CTBEHHOCTH (PEKBU3UTHI
JI0T0BOPA)

HAy4YHBIX CTaTeH U MyOIMKaILUiA, B TOM
qucae SJCKTPOHHBIE BepcuM Ooiee
5600 POCCHUIMCKUX Hay4yHO-
TEXHUYECKUX KYPHAJIOB, U3 KOTOPBIX
6onee 4800 >xypHaJIOB B OTKPBITOM
noctyne. CBOOOIHBIN T0CTYIT

Tpaktop. UcTopust pa3BUTHS TPaKTOPHOM TEXHUKH
http://i-kiss.ru/rubrika/traktora

Tpaktop - 3TO caMOJBMXKYIIAsACS
(ryceHMYyHas WM KOJIECHAs) MallliHa,
NpeJHa3HaYeHHas JJs  BBIIOJIHEHUS
CEJIbCKOXO35MCTBEHHBIX,  JIOPOXKHO-
CTPOMTENbHBIX, 3eMJICpONHBIX,
TPaHCHOPTHBIX M JAPYrHX paboT B
arperaTe ¢ NMPHILEINHBIMU, HABECHBIMU
WIA  CTallMOHAPHBIMH  MAallMHAMH,
MeXaHU3MaMH U IPUCTIOCOOJICHUSIMH.
CnoBO «TpakTop» TPOUCXOAUT OT
aHriuiickoro cimoBo «track». Tpak -
9TO OCHOBHOM 3JIEMEHT, U3 KOTOPOTO
cobupaercs rycenuna. CBOOOIHBINM
J0CTYI

[Ipodeccus nHKEHEP-MEXAHUK
https://www.profguide.io/professions/injener mehanik.html

HnxeHep-MexaHuK (mechanical
engineer) — 3TO CMEIUATUCT, KOTOPBIT
3aHHMaeTCs POEKTUPOBAHUEM,
KOHCTPYHUPOBAHHEM W JKCILTyaTaIlen
MEXaHU4YeCKOTO o0opynoBaHus,
MallliH, almapaToB B Pa3JIMYHBIX
cdepax MPOM3BOJACTBA U HAPOIHOTO
xo3siiictBa. CBOOOIHBIN 10oCTYI

®epnepanbHblil noptan «Poccuiickoe obpasoBaHue
http://www.ro-edu.ru

OenepanpHbiii nopran «Poccuiickoe
o0Opa3oBaHHE» — YHUKAJIbHBIN
HMHTEPHET-Pecypc B chepe
00pa3oBaHUs U HayKU.

ExxeqHeBHO ~ myOJIuKyeT — camble
aKTyaJbHbIC HOBOCTH, AHOHCHI
coObITH, UH(POPMAaLMOHHbIE
MaTepuaibl ISl [IMPOKOTO  Kpyra
yuraTeneil. ExxeHenenbHo Ha mopraie

pasMCIaroTCA OKCKJIFO3UBHBIC
MaTepurajibl, UHTCPBbKO C BCAYLIHUMU
cricnyajaucraMu — neagaroramMmu,

MICUXOJIOTAMH, YUYCHBIMH, PETOPTaKu
U aHAJIMTUYCCKUE CTAaThHU.

Yurtatenu  HOIy4alOT  JOCTym K
HOpMaTUBHO-IIpaBOBOW 0a3e cdepbl
o0Opa3oBaHus, OHU MOTYT
IMOJIB30BAaThCAd CaMbIMU pPa3JIMYHBIMU
MOJIE3HBIMU CEPBUCAMU — TAKUMHU, KaK
OHJIAH-TECTUPOBAHKUE, OIPOCHl IO
aKTyaJbHBIM T€MaM U T.[I.
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10.  IIporpammuoe

ob0ecrieuenue

(IMIEeH3uOHHOoE ]|

CBO0OOIHO

pacnpocTpaHsieMoe), HMCHOJb3yeMOe TMPH OCYIIeCTBJICHUH 00pa3oBaTeJbLHOIO
npoiecca
HNudopmanus o npase
IIporpammuoe (popman P
Aynuropus COOCTBEHHOCTH (PEKBU3HUTHI
odecmeueHue

J0roBOpPAa, HOMeEP JUIEH3UH U T.1.)

Ne 2126 YyeOnas ayutopust
JUIS IPOBEJICHUST YUEOHBIX
3aHSTHH BCEX BUJIOB,
MPElyCMOTPEHHBIX MTPOTPaMMOit
cpenHero mpoheccuoHaIbHOTO
oOpa3oBanust/OakanaBpuara/
CHelHaauTeTa/ MarucTpaTyphl,
OCHAaII[eHHAast 000PYIOBaHUEM U
TEXHHUYECKUMH CPEJICTBAMHU
00ydeHus1, COCTaB KOTOPBIX
ompeenseTcss B pabounx
MporpaMMax JTUCIUTUINH
(Moyeit)

Kabunet HedrerazoBoro nena

1C:Ilpennpustue 8.
KommiekT 711 00yueHust

norosop Ne 08/10/2014-0731

Windows 7 noroBop NeJ103 ot 30.05.2012) ¢
OLPNLAcdmc JorncornamenusiMu ot 29.04.14 u
01.09.16
(6eccpouHast IMIICH3HS)
Kaspersky Endpoint CyOuIICH3UOHHBIHN T0TOBOP

Security mist OuzHeca —
Pacmmpennsiii Russian
Edition. 150-249 Node 2
year Educational Renewal
License

Ne977 1049.EI1/25 ot 10.12.2025

Yandex Gpay3sep

CB000THOE pacIpoCTpaHsIeMOe
IpOrpaMMHOE 0O€ecIieueHHe
(6eccpounast TUIICH3US)

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium

HOMED JIMLEH3UN-42661846 ot
30.08.2007) ¢ momcoriameHusiMu OT
29.04.14 1 01.09.16 (6eccpounas

Electronic Software JIMIICH3H )
Delivery Academic
(Microsoft Open License
MTC JIunk Horosop Ne2/2026 (091 168.EI1/26)
ot 27.03.2026
AdobeReader CBOOOJTHO pacHpoCTpaHsIeMoe
IporpaMMHoOe oOecriedeHue
(6eccpodHast IMIICH3HS)
Ne 2166 Yuebnas ayauropust Windows 7 noroBop NeJ103 ot 30.05.2012) ¢
JUTSL IPOBEICHUST YUEOHBIX OLPNLAcdmc nmorcornameHusMu ot 29.04.14 u
3aHSATHI BCEX BHIOB, 01.09.16
MPEyCMOTPEHHBIX IPOTrPaMMON (Geccpounast TUIICH3MS)
cpenHero npoheccuoHaIbLHOTO Kaspersky Endpoint Cy0OnuieH3u0HHBINA JOTOBOP

oOpa3oBanust/OakanaBpuara/
CIIeIMAITNTETa/ MaTUCTPATYPHI,
OCHaIlleHHast 000py10BaHHEM U
TEXHUYECKHMH CPEICTBAMHU
00y4eHHMsI, COCTaB KOTOPBIX

Security mist OuzHeca —
Pacmmpennsiii Russian
Edition. 150-249 Node 2
year Educational Renewal
License

Ne977 1049.EI1/25 ot 10.12.2025
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HNudopmanus o npase

IIporpammuoe
Ayauropus COOCTBEHHOCTH (PEKBU3UTHI
olecreyeHue

J0roBOpa, HOMep JUIEH3UH U T.1.)

Yandex Gpay3sep CB00OOHOE pacIpoCTpaHsIeMoe

nporpaMMHoOe o0ecrieyeHue
(6eccpounast TUIICH3US)

MTC JIunk Jorosop Ne2/2026 (091 168.EI1/26)

orpeeseTcs B pabounx
MporpaMMax JTUCITUTUIAH
(Momymeit)

ot 27.03.2026

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium

HOMED JIMLEH3UN-42661846 ot
30.08.2007) ¢ momcoriameHusiMu OT
29.04.14 1 01.09.16 (6eccpounas

Kabunet Texnonoruu Electronic Software JIUTICH3US)
MIPOU3BOJCTBA U PEMOHTA Delivery Academic

MalIlH (Microsoft Open License

Ne 1176 YyeOnas ayautopust Kaspersky Endpoint CyOnu1eH3OHHBIH JOrOBOP

JUTs TIPOBEICHUS YICOHBIX
3aHSATUH BCEX BHIOB,
MPEAYCMOTPEHHBIX MTPOTPaMMOit
cpenHero npogecCuOoHaIbHOTO

Security mist OusHeca —

Pacmmpennsiii Russian
Edition. 150-249 Node 2
year Educational Renewal

Ne977 1049.EI1/25 ot 10.12.2025

oOpa3zoBaHust/OakanaBpuara/ License
CHeIHATUTeTa/ MAarUCTPATYPBI, Windows 7 norosop NeJ103 ot 30.05.2012) ¢
OCHAIIIEHHAsI 000pYA0BaHUEM U OLPNLAcdmc norcornamenusiMu ot 29.04.14 u
TEXHUYECKUMU CPEACTBAMU 01.09.16
o0y4eHus1, COCTaB KOTOPBIX (Oeccpounast TUIICH3US)
ONpeIENseTcs B paboumnx Yandex Gpay3ep CB00OOHOE pacIpoCcTpaHsieMoe
porpaMMax TUCIHIUTHH porpaMMHOe o0OecTieueHHe
(Momymeit) (Geccpounast TUIICH3M)
JlabopaTtopus puzuku
MTC Jlunak Horosop Ne2/2026 (091 168.EI1/26)
ot 27.03.2026
AIMP OTEYECTBEHHOE CBOOOIHO
pacrpocTpaHsieMoe MPOrpaMMHOE
obecrieuenue (OeccpoyHast
JIUTICH3HS)
Ne 11806 YueOnas ayautopust Kaspersky Endpoint CyOnuIeH3nOHHBIH JOTOBOP

U1l IPOBEIEHUs y4eOHBIX
3aHSATHI BCEX BHIOB,
IIPEIYyCMOTPEHHBIX MPOrpaMMOn
cpeaHero npoQeccuoHaTbHOTO
oOpa3zoBaHusi/OakanaBpuara/
CTIEIMAINTETa/ MATUCTPATYPHI,
OCHallleHHast 000py/1I0BaHHEM U
TEXHUYECKUMHU CPEICTBAMHU
00y4YeHHUsl, COCTaB KOTOPBIX
ornpenenseTcs B pabounx
porpamMMmax JUCHUIUIMH
(Moyeit)

JlaGoparopus puzuku

Security nist Ouzneca —

Pacmmpennsriii Russian
Edition. 150-249 Node 2
year Educational Renewal

Ne977 1049.EI1/25 ot 10.12.2025

License
Windows 7 noroBop NoJ103 ot 30.05.2012) ¢
OLPNLAcdmc noncoraamenusamu ot 29.04.14 u
01.09.16
(6eccpodHast IMIICH3HS)
Yandex Gpay3sep CB00O0HOE pacIpoCcTpaHsIeMoe
nporpaMMHoe o0ecrieyeHue
(6eccpounast TUIICH3US)
MTC JIunk Jorosop Ne2/2026 (091 168.EI1/26)
ot 27.03.2026
AIMP 0TE€YeCTBEHHOE CBOOOIHO
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HNudopmanus o npase

IIporpammuoe
Ayauropus COOCTBEHHOCTH (PEKBU3UTHI
o0ecneueHnue
J0roBOpa, HOMep JUIEH3UH U T.1.)
pacnpocTpaHsieMoe MPOrpaMMHOE
obecnieuenue (OeccpoyHast
JIUTICH3US)
Ne 1126 [Tomernenue asis Kaspersky Endpoint CyOnuIieH3UOHHBIN JOTOBOP

CaMOCTOSTEILHON paboThI
oOyJaronuxcst

Security mist OusHeca —

Pacmmpennsriii Russian
Edition. 150-249 Node 2
year Educational Renewal

Ne977 1049.EI1/25 ot 10.12.2025

License
Windows 7 noroop NeJ103 ot 30.05.2012) ¢
OLPNLAcdmc JorcornameHusMu ot 29.04.14 u
01.09.16
(6eccpoyHast TMIICH3HS)
AdobeReader CBOOOHO pacrpocTpaHsIeMoe

nporpaMMHoe o0ecrieyeHue
(6eccpounast TMIICH3US)

["apaHT- cripaBO4HO-
IIPaBOBasl CUCTEMA

Jorosop NeC-002-2025 ot
09.01.2025

Yandex Gpay3sep

CBOOOHO pacIpoCTpaHsIeMoe
porpaMmMHOe o0ecriedeHre
(6eccpouHast JIMIICH3HS)

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium

HOMEp JuleH3un-42661846 ot
30.08.2007) ¢ poncoriameHusiMu OT
29.04.14 u 01.09.16 (6eccpounast

Electronic Software JIULEH3U)
Delivery Academic
(Microsoft Open License
MTC JIunk Jorosop Ne2/2026 (091 168.EI1/26)
ot 27.03.2026
AIMP 0TEeYeCTBEHHOE CBOOOIHO

pacrpocTpaHsieMoe IporpaMMHOE
obecnieuenue (beccpouHas
JIUIICH3US)
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11. MaTepuajbHO-TeXHHYECKOE o0ecriedeHue TUCHMIIIMHBI

Tun u HoMep nMoMeleHUust

Ilepeyenb 0CHOBHOTO 000pYy/A0BaAHHUA
M TeXHHYECKHX CPeJICTB 00yYeHHs

YueOHast ayAUTOpHsI AJIs POBEACHUS YUCOHBIX 3aHATHI
BCEX BHUJIOB, MPEAYCMOTPEHHBIX MPOrPAMMOK CPEIHETO
npogecCnoHaIHLHOTO oOpa3oBanusi/OakanaBpuara/
cIIelanTeTa/ MarucTparypsl, OCHAaIIlEeHHAs
o0Opy/iOBaHHEM H  TEXHHYCCKUMHU  CPEJICTBAMU
00y4YeHHs, COCTaB KOTOPBIX OMpEICNIIeTCsS B padOdYnx
nporpamMmax JIUCHUIUIAH (MOIyJIeH)

Kabunet HedTerazororo aena

Ne 2126 (r. Yebokcapsr, yi. K. Mapkca, 1.60)

O06opyI0BaHKE: KOMILISKT MEOCIIH JIs
y4eOHOro mpolecca; J0cka yueoHas;
CTCHIbI

TexHuueckue cpeacTsa 0O0yYeHus:
KOMHBIOTepHaH TCXHHKA,
MYJIBTUMEIMHHOE 000PY/TIOBaHUE
(IpoexTop, IKpaH)

VY4eOHast ay TUTOpHS JJIs TIPOBEICHHS YUEeOHBIX
3aHATUHI BCEX BUIOB, IPEyCMOTPEHHBIX TPOrpaMMOi
CpeaHero npoQecCuOHaIbHOTO
oOpa3oBaHwus/0akaiaBpuaTa/ crienuainTera/
MarucTpaTypbl, OCHAIIICHHAs] 000PYI0BaHUEM U
TEXHUYECKUMH CPEICTBAMH OOy4EHUSs, COCTAB
KOTOPBIX OIpENesIeTcs B pabounx MmporpaMmmax
JTUCIUTUINH (MOJTYJIEH )

KabuHeTr TeXHOIOrHM MPOU3BOJICTBA U PEMOHTA MAaIIMH
Ne 2166 (r. Yebokcapsr, yi. K. Mapkca, 1.60)

O0opynoBaHue: KOMITIEKT MeOeTH s
y4eOHOTro Tpoiiecca; J0cka yueoHas;
CTCH/IBI

TexHnueckue cpeicTa 00yYeHusI:
KOMITBIOTEPHASI TEXHUKA,;
MYJIbTUMEANIHOE 000PYyI0BaHKE
(poexTop, SKpaH)

VYuebHas ayIuTOpUs AJIs IPOBEICHHS yUeOHbIX
3aHATUHI BCEX BUIOB, IPEyCMOTPEHHBIX ITPOrpaMMOi
cpeaHero npoQeccuoHaIbHOTO
oOpazoBanwus/OakanaBpuaTa/ ceruainTeTa/
MarucTpaTyphbl, OCHaIlIEHHas 000pyI0BaHUEM U
TEXHUYECKUMU CPEJCTBAMHU O0yUYEHHS, COCTaB
KOTOPBIX OIpeiessieTcsl B pabouux rmporpammax
JTUCIUTIINH (MOJTYJICH )

JlaGoparopus ¢puznku

Ne 1176 (r. YeGoxkcapsr, yi. K. Mapkca, 1.60)

O6opyoBaHue: KOMILIEKT MeOeTH s
y4eOHOTro Imporiecca; J0cka yueoHas;
CTECH/IbI

TexHUYEeCKUe CpeacTBa OOYICHMS:
KOMIBIOTEPHAS] TEXHHKA,;
1a00paTOPHBIE CTEH/IBI; KOMIUIEKT
1ab0paToOpHOTO 00OPYAOBAHUS IO
JUCHUITIINHEC

VYueOHas ayTUTOpUs AJIsl POBEICHHS yUeOHbIX
3aHATUHI BCEX BUIOB, PEyCMOTPEHHBIX TPOrpaMMOi
CpeaHero npoQeccuoHaIbHOTO
oOpasoBanwus/OakanaBpuaTa/ crieruainTeTa/
MarucTpaTyphl, OCHaIlIEHHAss 000pYy/I0BaHUEM U
TEXHUYECKUMU CPEJICTBAMHU 00yUYEHHS, COCTaB
KOTOPBIX OIpeieNsieTcsi B pabouux mporpammax
JUCHUIUTUAH (MOAYJIei)

JlaGopatopus ¢pu3nuku

Ne 1186 (r. YeGoxkcapsr, yi. K. Mapkca, 1.60)

OO6opynoBaHue: KOMITIEKT MeOeTH IS
y4eOHOTrO0 Tporiecca; J0cka yueOHas;
CTECH/IBI

TexHUYEeCKUE cpeicTBa OOYICHHS:
KOMIBIOTEPHAS] TEXHHKA,;
1ab0paTOPHBIE CTEH/IBI; KOMIUIEKT
1ab0paTopHOTO 00OPYAOBAHUS TIO
JUCHUITIINHEC

[Tomernienue a5t caMOCTOSITENbHOM paboThI
o0OydJaronuxcst
Ne 1126 (r. Yeboxkcapsl, yi. K. Mapkca, 1.60)

OO0opy1oBaHUE: KOMILICKT MEOCIIH IS
y4eOHOTr0 Tporiecca;

TexHuUecKue cpecTBa O0yIECHHUS:
KOMIIBIOTEPHAS TEXHHUKA C
BO3MOKHOCTBIO ITOAKIIOYEHUS K CETH
«HTEepHET» U 00eCTIeueHuEM JI0CTYIIa
B 3JIEKTPOHHYIO HH(POPMAITMOHHO-
o0Opa3oBaTelbHy0 cpeay Puimana
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12. Meroan4yeckne yKa3aHus JJis 00y4aromierocs mno 0CBOEHMI0 TUCUUILIMHBI

Memoouueckue ykazanus 0nsa 3aHAMUN 1eKYUOHHO20 MUNA

B Xome JEKUMOHHBIX  3aHATHI  OOydwaromeMycss HEOOXOOUMO  BECTH
KOHCIIEKTUPOBaHKE Yy4yeOHOro Marepuana, oOpaiiarh BHHMAaHUE Ha KaTerOpuH,
(GbOopMYJIMPOBKH, PaCKpBIBAIOIIUE COACPKAHUE TEX WM WHBIX SIBICHUM M MPOIIECCOB,
Hay4YHBIC BBIBOJBI U MPAKTUYECKUE PEKOMEHIAIINU.

HeoOxonumo 3agaBaTh MpENojiaBaTeIl0 YTOYHSIONMIME BOMPOCHl C  IEJIbIO
YACHEHUSI  TEOPETUYECKUX  MOJIOKCHWH,  pa3pelieHusl  CHOPHBIX  CHUTYAIlUH.
[{enecoobpa3Ho gopabaThiBaTh CBOM KOHCIIEKT JIEKIIMH, JeJiasi B HEM COOTBETCTBYIOIINE
3alIMCH M3 OCHOBHOW M  JONOJIHUTEIBHOW  JIMTEPATyphbl, PEKOMEHIOBAHHOMN
IpernojaBaTeseM U IpelyCMOTPEHHON yueOHOM MporpaMMOi JUCIUTLIUHBI.

Memoouueckue ykazanusa OaA 3AHAMUI CEMUHAPCKO20 (NPAKMUYECKO20)
muna.

[IpakTuyeckue 3aHSATHS MO3BOJISIIOT Pa3BUBATh y OOYYArOLIEroCs TBOPUYECKOE
TEOPETUYECKOE  MBIIUICHUE, YMEHHE CaMOCTOSITEIbHO H3ydaThb JIUTEPATYpY,
aHAJTM3UPOBATH MPAKTUKY; y4aT 4e€TKO (HOPMYIUPOBATh MBICIb, BECTU JUCKYCCHIO, TO
€CTh HUMEIOT HCKIIOYUTEIHHO Ba)XHOE 3HAYEHHUE B PA3BUTUH CAMOCTOSITEIHHOTO
MBIIICHHUS.

[ToaroroBka K mMpakTUUYECKOMY 3aHATHIO BKJIFOYAET JiBa 3Tana. Ha mepBom srtare
oOyyJaromuiicss TUTAaHUPYET CBOIO CaMOCTOATENbHYIO pPaboTy, KOTOpas BKIHOYAET:
ySICHEHHE 3aJIaHUsI HA CAMOCTOSITEIbHYIO PadO0TY; MOI00p OCHOBHOU U JIOTIOJIHUTEIHHOM
JUTEPATYPHI; COCTABJICHHUE MJIaHa PabOThI, B KOTOPOM OIPENEIISIOTCSI OCHOBHBIE MYHKTHI
npeacTosimel noarotoBku. CocraBieHWE IUIaHA JUCHUIUIMHUPYET U IOBBIIIAET
OpraHU30BaHHOCTH B paboTe.

Btopoil 3Tan BKIIOYAET HEMOCPEACTBEHHYIO IMOJATOTOBKY K 3aHATHUIO, KOTOpas
HAYMHACTCS C M3YUYEHHUS OCHOBHOM W JOMOJHUTENbHOU uTepaTyphl. Oco00e BHUMAaHHE
IpU 3TOM HEOOXOIUMO OOpaTUTh Ha COJIEPKAHHWE OCHOBHBIX MOJIOKEHUN U BHIBOJIOB,
oObsiCHEeHUE  sBJACHUW U  (PAaKTOB, YSICHEHHUE MPAKTUYECKOTO  MPHUIOKECHUS
paccMaTpUBaEMbIX TEOPETUUYECKUX BOMPOCOB. Jlanee ciemayer moAroTOBUTh TE3UCHI NS
BBICTYIUJICHUH IO BCEM y4€OHBIM BOIPOCAM, BHIHOCUMBIM Ha MIPAKTHUECKOE 3aHITUE WIH
M0 Te€Me, BRIHECEHHOW Ha JUCKYCCUIO (KPYTJIBIH CTOJ), MPOAyMaTh MPUMEPHI C IENBIO
o0OecrieueHus] TECHOM CBSI3M U3y4aeMOM TEMBI C peaJIbHOM KU3HBIO.

['oTOBSICH K JOKJIaJly WM BBICTYIUICHHIO B paMKaxX HHTEPAKTUBHON (HOPMBI
(mucKyccust, KpyTIbIid CTOJT), MPU HEOOXOUMOCTH CIEAYET OOpPaTUTHCS 3a MOMOIIBIO K
MpEenoAaBaTelto.

Memoouueckue ykazanus 0111 1a00pamopHsix paodom.

JlabopaTopHble pabOTHl Pa3BUBAIOT Yy OOYYAIONIUXCS yYMEHHUS W HABBIKH T10
MIOCTAHOBKE W TPOBEICHUIO (DU3UYECKOTO IKCIIEPUMEHTA, H3MEPEHUI0 (DU3UICCKUX
BEJIMYMH, OIEHKU MOTPEIIHOCTH HU3MEPSAEMBIX BEIWYMH, O(QOPMIICHUIO TEXHUYECKOU
JIOKYMEHTAIIUU — COCTaBJICHUIO OT4YeTa Mo JiabopaTopHOW pabdoTe, CaMOCTOSTEIHHO
aHAJTM3UPOBATH U OLICHUBATH MOJYYCHHBIE B X0JI€ UCCIICIOBAHUS PE3YJIbTaThI.

[ToaroroBka K BBIMOJHEHHUIO JIAOOpaTOpPHOW pabOTHI MpesroiaraeT HW3ydyeHHe
TEOPETUUYECKOr0 MaTepuaia, YCTPOMCTBA W METOJOB pabOThl C HM3MEPUTEIbHBIMU
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npubopamu, MOATOTOBKY TaOJMIl AJIsi 3aHECEHUs pe3ybTaToB u3MepeHuil. M3ydenue
MIPaBUJI U TEXHUKU 0€30MaCHOCTH TP padoTe ¢ yueOHbIM (PU3NIECKUM 000Dy TOBAHUEM.

[IpoBenenne wucciaenoBaHUN B XOA€ BBINOJHEHHUS J1aOOpaTOpHOHW pPabOTHI
CHOCOOCTBYET (POPMHUPOBAHUIO HABBIKOB MCCIIEIOBATENBCKOM IESITEIBHOCTH.

3aKIIOYUTENbHBIA 3Tall BBINOJIHEHUS JabopaTOpHOMl paboThl — odopmieHHe
OT4YeTa, B KOTOPOM YKa3bIBAIOTCS LIETM W 3a/Jaydl HMCCIEAOBAaHUS, XOJ BBITOJHEHUS
paboThl, MPHUBOIATCS BBIYMCICHUS MPH HAXO0XKICHWH (PU3MYECKHX BEIUYMH M UX
norpemHocTeld. CyIeCTBEHHOE 3HaYeHHE UTPaeT aHalW3 MOJTYYCHHBIX Pe3yIbTaToOB U
(bopMyIMpOBKa BHIBOJIOB.

Memoouueckue yKazanus K camocmoameibHoi pabome.

CamocrosiTenbHas pabora 0Oydarolerocs SBISETCS OCHOBHBIM CpPEICTBOM
OBJIaJICHUsI YYEOHBIM MaTe€pUaIoOM BO BpeMsi, CBOOOJAHOE OT OOS3aTENbHBIX yUeOHBIX
3aHaTtuil. CamocTosATenbHass paboTa oOyyaromierocss HajJ YCBOEGHHEM y4eOHOro
MaTepuaia 1o yueOHOM JUCIMUILTUNHE MOXKET BBITIOIHATHCS B OMOIMOTEKEe YHUBEPCUTETA,
y4eOHBIX KaOWMHETaX, KOMIIBIOTEPHBIX KJlaccaX, a TakkKe B JOMAIIHHX YCIOBHUSX.
CopepkaHue U KOJIMYECTBO CaMOCTOSTENbHOM padOThl 00YyYarolEerocs Onpenessercs
y4eOHOU MPOrpaMMOil IUCIUIUIMHBI, METOAUYECKUMHU MaTepuaiaMu, MPaKTHUYECKUMU
3aJJaHUSIMU B YKa3aHUSMH MIPETIoaBaTels.

Camocmosamenvnasn padoma 6 ayoumopHoe 8pems MOHcem GKAI0UaAMmb:

1) xoHcneKkTHpoBaHUE (COCTABIIEHUE TE€3UCOB) JEKIIUA;

2) BBINOJIHEHHUE KOHTPOJBHBIX PadoT;

3) peleHue 3anay;

4) paboTy Cco CIIPaBOYHON U METOJAMYECKON JTUTEPATYPOI;

5) BBICTYIUIEHUS C IOKJIalaMHu, COOOLICHUSIMHU Ha CEMUHAPCKUX 3aHATHUSAX;

6) 3amuUTy OTYETOB IO JTAOOPATOPHBIM padboTaM;

7) ydactue B yCTHOM OIIPOCE MO OTAEIbHBIM TEMaM M3y4aeMOW JUCIUILTUHBL,

8) yuacTtue B coO0eceI0BaHUsX, IETOBBIX (POJEBBIX) UTPAX, TUCKYCCHUSX, KPYTIIBIX
CTOJIaX, KOH(PEPEHLIHSIX;

9) yuactue B TECTUPOBAHMH H JIP.

Camocmosamenvnasn padoma 60 6HeayOUMOPHOE 8PEMs MONCEN COCHOAMD U3:

1) moBTOpeHHUs JTEKIIMOHHOIO MaTepuana;

2) TOATOTOBKH K MPAKTHUECKUM 3aHATHUSM;

3) u3ydeHus yueOHOU U HayYHOU JTUTEPATYPHL;

4) penieHus 3a7a4 U UHBIX MPAKTUUECKUX 3a/IaHUI;

5) NOATrOTOBKH K TECTUPOBAHMIO U T.J.;

6) TOJATOTOBKH K MPAKTUYECKUM 3aHSATUSM YCTHBIX JOKIJIAIOB (COOOIIECHM);

7) TOATOTOBKHU OTYETOB MO JTAOOPATOPHBIM padoTaMm;

8) BblAeNeHUs HanboJee CI0KHBIX U MTPOOIEMHBIX BOIIPOCOB 110 U3y4aeMoil TeMe,
MOJTyYEHUE Pa3bsICHEHUI 1 peKOMEHIAIHI M0 JaHHBIM BOIIPOCaM C MPENo/IaBaTeIsIMU Ha
KOHCYJIbTAIIHIX;

9) mpoBeneHUs CAMOKOHTPOJISI ITyTEM OTBETOB HA BOMPOCHI TEKYIIETO KOHTPOJIS
3HAaHWH, pEIICHHs TMPEICTaBICHHBIX B JAaHHOW MporpaMMe 3ajad, TeCTOB, HAIHMCAHUs
pedepaToB MO OTAEIBHBIM BOIPOCAM N3Y4aeMON TEMBI.

Texymuit KOHTPOIb OCYIIECTBISIETCS B (JOPME YCTHBIX U MHUCHMEHHBIX OMPOCOB,
TECTUPOBAHMS, 3aIIUTHl OTYETOB IO JJAOOPATOPHBIM paboTaM, TOKIIAI0B.

48



B ciyuae npomyckoB 3aHITHI, HAMWMUWS UHANBUIAYATEHOTO rpaduka oOy4eHus u
JUTSL 3aKPEIJICHUS] TPAKTUYCCKUX HABBIKOB CTYJIEHTAaM MOTYT OBITh BBIJAHBI THUITOBBIC
WHIUBUIyATbHBIE 3aJaHusl, KOTOPBHIC JOJDKHBI OBITh CHIAaHBl B YCTAHOBJICHHBIN
IIPENOAABATEIIEM CPOK.

13. OcoOeHHOCTH peanM3auMy JUCUUIVIMHBI JJIS HMHBAJIMIAOB M JHI C
OrPAHUYEHHBIMHM BO3MOKHOCTSIMHU 3/10POBbSI

OOyueHue Mo JaHHOW AMCHUIUIMHE WHBAJIWAOB M JIMIl C OTrPaHUYCHHBIMU
BO3MOXHOCTSIMU 3710poBbs (nasiee OB3) ocymiecTBisieTcss mpenojjaBaTeieM ¢ y4eTOM
0COOCHHOCTEW TCUXO(PU3NYECKOTO PA3BUTUSA, WHAUBUIYAIBHBIX BO3MOXHOCTEH U
COCTOSIHMSI 3/10POBbsI TAKUX O0YyUaIOLIUXCA.

JIJist CTYACHTOB ¢ HapyIIEHUSMH OMOPHO-ABUTaTenbHON (QyHKIMu U ¢ OB3 mo
CIlyXy MNpeIyCMaTpUBAE€TCsl CONPOBOXKACHHE JIEKUMH W MPAKTHYECKUX 3aHATHN
MYJIbTUMEIUUHBIMU CPEACTBAMHU, Pa3AaTOYHBIM MATEPUATIOM.

Jlns crynentoB ¢ OB3 1o 3peHuIo peyCMaTpruBaeTCs IPUMEHEHHE TEXHUUECKUX
CPEACTB YCWJIEHUS OCTATOYHOI'O 3PEHUSA, A TAaKKE MPEIyCMOTPEHA BO3MOXKHOCTh
pa3pabOTKH ayJuoMaTepruasoB.

[lo panHOW nUCUUIIMHE OOYYEHHUE WHBAIUIOB M JIMI[ C OrPaHUYECHHBIMU
BO3MOYHOCTSIMU 3JI0POBbSI MOXET OCYIIECTBIISTbCS KaK B ayJUTOPUU, TaK H C
HCIIOJIb30BaHUEM AIEKTPOHHOMN nH(MOpPMAIMOHHO-00pa30BaTENbHON cpenpl,
00pa30BaTeIbLHOr0 opTaia U SJIEKTPOHHON MOYTHI.
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JIUCT JONOJIHEHUIM 1 UBMEHEHUN
paboueit mporpaMMBbl TUCITUTIIAHBI

PaGoyass mporpaMma JIHUCHUIUIMHBI PAacCMOTpPEHa, OOCYyXKJIeHa | oJ00peHa s
ucnonHenus B 202 -202  yyeOHOM roay Ha 3aceaHuu Kadeapbl, IPOTOKOJ No oT
« » 202 L.

Bnecensbl JOITOJIHCHUA U U3MCHCHUA

PabGouass mporpamMma AMCHMIIIMHBI paccMOTpeHa, oOcCykaeHa u ojgoOpeHa s
ucnonHenus B 202 -202  yyeOHOM roay Ha 3aceaHuu Kadeapbl, IPOTOKOJ No oT
« » 202 L.

Brecensbl JOITOJIHCHUA U U3MCHCHUA

PaGouas mporpamma AMCHMIUIMHBI pPacCMOTpeHa, OOCYXIeHa | oJoOpeHa s
ucnonHenus B 202 -202  ydyeGHOM roAy Ha 3aceaHuu Kadeapbl, IPOTOKOI Ne oT
« » 202 r.

Baecennl JOITIOJIHCHUA 1 U3MCHCHUA

PabGouas mnporpamma AMCHMIUIMHBI pPacCMOTpeHa, OOCyXieHa u ojoOpeHa IS
ucrniosinenus B 202 -202  y4yeOHOM roay Ha 3aceanuu Kadenpsl, IpoTOKoJI No oT
« » 202 r.

BHecennl JOITIOJIHCHUA 1 U3MCHCHUA
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