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08.03.01 CTpourenncTBo Bakanasp
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13.03.02 DeKkTpo3HepreTuKa u 3JIeKTPOTeXHUKA bakanasp
15.03.05 KoHCTPYKTOpPCKO-TEXHOJIOTHYECKOe Bakasaep
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COOpPY KeHUit
23.05.01 HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE Wrxenep
cpeacTBa

dopma oOyueHus
Ounasi, 32a04HanA

T'on nadopa — 2026

Pszanp 2026



1. HepequL IIAHUPYEMBIX PE3yJIbTAaTOB oﬁyt{em/m o JTMCHHUIIJIMHE, COOTHECCCHHBIX C
INIAHUPYEMBIMHU peE3yjJdbTaTaMHU OCBOCHUSA 06p330B3Te.]'[I>HOI7I MMporpaMmmbl

1.1. Ilenb oCBOEHUS AUCHUILINHBI

Llenbio ocBOCHHMS TUCIUIUIMHBI siBisieTcst (1):

- ¢dopmupoBaHHe y O0yJaromuXxcsi 00menpoQecCHOHaIbHBIX KOMIETECHINH, HAlpaBICHHBIX Ha
IIPUMEHEHHE €CTECTBEHHOHAYUHBIX U OOLEMH)KEHEPHBIX 3HAaHUM, METOJIOB MAaTEMAaTUYECKOTO aHAIUu3a U

MOJCIHUPOBAHUA, TCOPECTHYCCKOTO M ISKCICPHUMCHTAJIBHOI'O HCCICAOBAHHUA B HpO(i)GCCI/IOHaJIBHOfI
JACATCIBbHOCTHU

Obaactb Tunsl 3aga4 3agaum npodeccuoHATbHON AeATEILHOCTH

npogeccuoHaNbHON | NPOodecCHOHAILHOI
AeATeJbHOCTH (110 NeATeJIbHOCTH
Peectpy
Munrpyna)
40 CxBO3HBIC BUABI | MPOEKTHBIN [IpoBenenne maTeHTHBIX UCCIEAOBAHUHN B 00J1aCTH
npodeccuoHaATBHON ACVYII
JeSITETbHOCTH
|

1.2. TlepevyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO THCHHILIHHE
B pesymbrate ocBOeHWsT aUCHMIUIMHBI «®@uU3MKa» |y oOydaromierocs (HOPMHUPYIOTCS
oobmenpodeccuonanpabie (OIIK) kommerenmuu: OIIK-1. Conepikanuwe yka3aHHBIX KOMIICTCHITUH W
NepeYeHb TUIAHUPYEMBIX PE3yJIbTATOB O0yUYCHHUS 10 JAHHOW JUCIUTUIMHE MPEICTaBIeHBI B Ta0muie 1.

Kon Pe3yabTaTrsl 0CBOEHUS IlepedyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 00Yy4YeHHS 110
KOMIIETE KOMIIeTeHII M JUCIHUILJINHE
HIMH (conep:xaHue
KOMIIeTEeHII1H)
OIIK-1 OIIK-1. CriocobGeH | 3HaTh: OCHOBBI MATEMATHKH, (PU3UKH, BBIYUCIUTEIILHON
MPUMEHSTh TEXHUKH MTPOTrPaMMHUPOBAHUS
€CTECTBEHHOHAYYHBIE 5
OGLIEHHIKEHEPHBIE YMETh: peliaTh CTAHIAPTHBIE
3HAHUS METOIbI
’ A npodeCCHOHANIbHBIE 3a1a41 C TPUMEHEHUEM
MaTEMaTUYECKOI0 aHaJIN3a .
€CTECTBEHHOHAYYHBIX U OOIEUHKEHEPHBIX 3HAHUH,
u MO/JIETTUPOBAHHS,
METOJIOB MATEMATUYECKOTO aHAIN3a ¥ MOICIIMPOBAHUS
TEOPETUYECKOTO u
SKCICPUMCHTAIBHOT'O WMETh HABBIKU: TEOPETUUYECKOIO U IKCIIEPUMEHTAIBHOTO
HCCIICTOBAHUS B | pccrnenoBaHus 00bEKTOB MPO(eCcCHOHATBLHOM ACATSIIbHOCTH
npodeccHoHaATbHON
JIeSITENFHOCTH

2 MecTO AUCUMILIMHBI B CTPYKTYpPe 00pa3oBaTebHOI NPOrpaMMbl

HucuumnHa «®u3uka» BXOAUT B COCTAaB JUCHMIUIMH oO0s3aTenbHOM uacTu Ornoka 1
oOpa3oBaTenpHON MporpaMMbl OakanaBpuara mo HampasieHuto nojarotoku 27.03.04 — Yopasnenue B
TEXHUYECKUX CUCTEMaX



Jns u3ydeHus NaHHOW y4eOHOH IMCHUUIUIMHBI HEOOXOIMMBI CJIEAYIONIME 3HAHUS, YMEHUS U
HaBBIKH, (POPMHUPYEMBbIE IPEIIECCTBYIOMIMMHU JUCIUTIMHAMHE:
- MaTeMaTuKa, B 00bEMe Kypca CpeiHel IIKOJIB,
- (husuka, B 00bEME Kypca CpeHe MIKOJIBL.

CTyaeHT 10JIKeH:

3HaThb:
- OCHOBHBIE (hM3HYEeCKHEe SBJICHUS, (PyHIAMEHTAIbHbBIC MOHSTHUS, 3aKOHBI U TEOPUH KIACCUYECKOH M
COBpeMEHHOU (pr3nku B 00beMe Kypca (GU3UKH CPEeHEN IIKOIIBI;

Ymern:
- TIPUMEHSTH TOJy4YeHHbIE 3HAHUS N0 (PU3MKE JUIA pelIeHus] KOHKPETHBIX 3a7ad U3 pasHbIX o0yacTel
bu3uky;

Baaners:
- HaBbIKaMHU pabOThI C U3MEPUTENILHBIMU IPUOOPAMU U MPOBEACHUS U3MEPEHUIL.

WN3yuenne aucuuniauabel «Pusnkay SBISETCS HEOOXOIUMBIM YyCIOBHEM Uil 3(P(GEKTUBHOTO
OCBOGHHs  JucuuIUIMH:  «TexHuyeckas  MexaHuka»,  «be30macHOCTb  KM3HEACATEIbHOCTHY,
«DNIEKTPOTEXHUKA U ANEKTPOHUKA» U TUCIUIUIMH NPO(eCCHOHATbHON HAaPaBIE€HHOCTH.

Tabnuma 2 — CTpykTypHO-JIoTHUecKasi cxeMa (pOpMUpPOBAHUS KOMIIETSHITHI
KoMnerenuus IIpenmecrByromue Jannas Iocaenyrommue
AUCHMILJIMHBI AUCHMILIMHA
OIlK-1 - MaTeMmaruka, B 00béMe Kypca | Pusuka «OJIEKTPOTEXHUKA U
CpeIaHEN MIKOJIbI, BJIEKTPOHUKA
- ¢usuka, B 00BEME Kypca «be3onacHocTh
CpeJHEeH MIKOJIbL. KHU3HEIEATEIILHOCTIY

3. CTpykTypa H coaep:KaHHe TUCIUINIHHBI

OO6mrast TpyAOEMKOCTh JUCHUIUINHBI «Dusmka» cocraBmsier 10 3adeTHbIXx enuHui, 360
akameMuuecknx daca. O0beM muciuIInHbl «DU3uKa» B aKaJeMHUYECKUX Yacax C pacrlpeeicHuEeM Io
BHJIaM Y4e€OHBIX 3aHATHN yKa3aH B TaOymie 3 A7 09HOU (POpMBI 00yUeHUSI.

Tabmuma 3 — O6beM nucuuIIuHbl «DU3HKa» B aKaAEMHUYECKUX Yacax (17151 3a04HOM (PopMbI 00ydICHHS)

®opma 00yueHHsI — OYHO-320YHO

Bcero Kypc/Cemectp

4acoB 1/2 213
AyauTopHbIe 3aHATHS (BCEro) 20 8 12
B tom uncre:
Jlexnun 8 4 4
[IpakTHueckue 3aHATUS 8 4 4
CemuHapbl
JlaGopaTopHbIe pabOThI 4 - 4
CamocrosiTesibHas paboTa 230 90 50
o0yuawmuxcs (Bcero)
B Tom unce:
[IpopaboTka TeM caMOCTOSTENBHOM 54 24 4
paboThI
[ToaroToBKa K MpakTHYECKUM 39 10 4
3aHATUSIM
[ToaroroBka k 1a00paTOpHBIM 33 10 5
pabotam
[ToaroToBKa K KOHTPOJILHBIM 23 10 5
pabotam
[ToaroroBka k 3auery 10




DK3ameH 72 36 36
Bujx npoMeKyTO4YHOM aTTecTAlMU
(3au. — 3auer, Ok3. — 9k3ameH, 30 — 9 9
3a4eT C OI[CHKOM)

B 4ac 252 144 108
B 3E 7 4 3

OO0masi TPy10€eMKOCTh

3.1. Conep:xkanue MUCHHUILUINHBI, CTPYKTYPUPOBAHHOE MO TeMaM, JUIS CTYJA€HTOB 3204HOii
¢dopmbI 00yUeHNsI

Pacnpenenenne pasgenoB aucuuiuidHbl  «®Pu3MKa» N0 BUAAM y4EOHBIX 3aHITHUH U MX
TPYAOEMKOCTb yKa3aHbI I O9HOU (hopMbI 00ydeHHs B Tabnuie 4.
Tabnuma 4 — Pa3nenst qucuuniauabl «DU3MKa» U UX TPYAOEMKOCTb IO BUJIaM Y4€OHBIX 3aHATUN (1715
O4HOH GopMBbI 0OyUEHUS)

Buapl yueOHbIX 3aHATHI, BKJIIOYAS
Ne Paznen qucuunMHbI 4 CaMOCTOSITE/ILHYI0O padoTy
n/n 5 o0yyarommxcsi, 1 TPyA0eMKOCTh ’E
g (B yacax) =
S~ e =
T = =) =
S s s 5 ? 5
2 2 e | g | E | g S 5
e T = 2 = S = 9
=& = = < & 5 S K
< L S = = S
© = = = A ﬁ [3) E E 8.. < =
O 7 2E &8 5 = 8 3
< S e =& &=z =
L =" = S = R = ) o
= E8Raoal B g5
1 2 3 4 5 6 7 8 9
IlepBblii cemecTp
1 duznyecKkne OCHOBBI 54 4 4 8 40 | KourponbHas
MeXaHUKHU pabora,
TECTHUPOBAHUE
2 MouJiekyasipHasi puzuka u 80 10 10 10 50 | KouTpoisbHas
TePMOJAUHAMHUKA paborta,
TECTHUPOBAHUE
dopma aTrecTanuu 3
Bcero yacoB nmo jucuunJINHE 144 18 18 18 90
BO IIEPBOM cemMecTpe
Bropoii cemecTp
5 DJIeKTPHUYECTBO 54 8 8 8 30 KoHTpoabHas
pabora,
TECTHPOBAHUE
6 Maruernsm 48 6 6 6 30 KonTtposnbHast
pa0ora,
TECTHPOBAHUE
7 Pu3nka KogedaHuil M BOJIH 42 4 4 4 30 | KonrponbHas
pa0ora,
TECTHPOBAHUE
dopma aTTecTaUH 9




Bcero yacoB o [ucHMILINHE 144 18 18 18 90
BO BTOPOM ceMecTpe
Onruka 36 6 6 6 18 KouTponbHas
paborta,
TECTHPOBAHUE
KBanToBas ¢usnka 36 6 6 6 18 | KowutposabHas
pabora,
TECTHPOBAHUE
ATOMHasA ¥ slepHast pU3NKa 36 6 6 6 18 | Kowutposnbhas
pabora,
TECTHPOBAHUE
®opma aTTecTal UM )
Bcero yacoB nmo gucuuniune B | 108 18 18 18 54
TPeTheM ceMecTpe
Bcero yacoB nmo AucuunJiMHe 3% | 54 54 54 | 234

3.2 Conepxanue IMCHUIUIUHBI «DH3UKA», CTPYKTYPHUPOBAHHOE MO pa3aeiaM (TeMam)

CopepxaHue JTEKIUOHHBIX 3aHATHIA MPUBEACHO B TabsuLEe 5, coiepKaHUe TPAKTUUECKUX 3aHATHI
— B Tabsmiie 6, conepikanue JJabopaTOPHBIX 3aHATUN — B Tabnwuie 7.

Tabnuma 5 — Coneprkanue TEKIIMOHHBIX 3aHITHA

Ne | HamMmeHnoBanue

Conep:xanue pasjaesa (TeMbl)

n/m | pasnaena (TemMbl) AU CIUTLIMHBI
JAHCIHUTITHHBI

1 duznueckue Ponb ¢u3uku B HaydHO-TEXHUYECKOM pa3BUTHU. OO0NacTH MPUMEHUMOCTH
OCHOBBI ¢dbuzmdeckux Teopuil. MeXxaHW4YeCcKOe IBWIKEHHE M €r0 OTHOCHUTEIHHOCTD.
MEXaHUKH CrocoObl  3afaHuWsl  TIOJIOKEHUS, JBIKEHUS MAaTepUaJbHON  TOYKH.

Kunemarnueckue ypaBHeHus aBuxkeHus. CKOpoCTh U yCKOpeHue. J[BrmkeHue
MaTepUalbHOM TOYKM MO OKpYXKHOCTH. HopmanbHOE, TaHreHuuaibHOE,
noiHoe  yckopeHue. CBs3b  MEXAY  JUHEWHBIMHU W YIVIOBBIMH
xapakTepuctukamMu.  KuHemaTuka  Tema,  Bpamlaroumierocs  BOKPYT
HENoABMXKHOM ocu. HMHepumanbHble cuctembl orcyera. llepBblil 3akoH
Hprotona. Buasl cun B Mexanuke. HepTHbIe cBOMcTBAa MaTepuu. OCHOBHOM
3aKOH JIMHAMHMKM MaTepuaabHOM Touku. Tperuil 3axkoH HproToHa. 3akoH
M3MEHEHUsI HMMITYJIbCA MEXaHUYECKOM cucTembl. PensiTuBHCTCKas Macca U
UMIyJbC. BbIpakeHHe 3aKOHOB JMHAMUKHU B PEISTUBUCTCKON (opme.
B3anMocBsI3b 3HEPTUM U MACCHI.

BpamarensHoe aBmkeHne abCONIOTHO TBEPAOTO Teja. 3aKOH U3MEHEHUs
MOMEHTa UMITyJIbca. MOMEHT MHEpPLUUU MEXaHU4eCKOi cuctemMbl. OCHOBHOM
3aKOH JMHAMHUKHA BpalIaTeIbHOIO JBUXKEHUS TBEPAOro Teja. DHEprus
NOTEeHIMaldbHas U KUHeTHYeckas. PaboTa, kak Mepa M3MEHEHHS SHEPTHUH.
MonHocTb.  3aKOHBI  COXpAaHEHHMs HMMIYJbCa, MOMEHTa HUMIIYJbCa,
MeXaHUUYEeCKOW 3Hepruu. AOCOIOTHO ympyruil u Heynpyruil yaapsl. Ilone
LHEHTPaAJIbHBIX CHII. | paBUTALIMOHHOE B3aUMO/IEHCTBUE.

2 MonekynspHas
¢u3uka u
TEPMOIMHAMHKa

CraTHCTUYECKHE U TEPMOJAUHAMHUYCCKUC MCTOIABI UCCIICAOBAHUSA. OcHOBHEBIE
XapaKTCPUCTUKU H 3dKOHOMCPHOCTHU arperarHbix COCTOSIHMI BEIIeCTBa M
(I)a3OBLIX epexo10B. WpaeanpHBIM Tas. I/I3onpoueccr>1 nacaJIbHOro rasa.
Kunernueckas TCOpUA ra3oB. BHYTpCHHSISI SHEPIrud HACAJILHOI'O ra3a. HepBoe
HavyaJlo TCPMOAWHAMUKH. Temmo€MKOCTh BEMISCTB. HpI/IMCHCHI/IC epBoro




Hayajla TePMOJMHAMUKH K H30MpOoIleccaM HJeallbHOTO Taza. OOpaTuMbie U
HeobOpatumbie mporiecchl. [ukn Kapro. Bropoe Hawano tepmMoanHAMUKH.
CraTHCTHUYECKOE TOJIKOBaHUE BTOPOTO Hayaja TEePMOJMHAMHUKH.
Ourponusi. PeasbHble ra3el U napel. MexaHuka sXUAKOCTEH.

DNEeKTPUYECTBO

Onexrpocratuka. 3akoH KynoHa. DnekTpocTaTHueckoe IoJie B BaKyyMe M
€ro XapaKTePUCTUKU: HAMPSDKEHHOCTh M MOTEHIUAN 3JEKTPOCTATHUECKOTO
noyias. Teopema Octporpanackoro-I'aycca. DiekTpocTaTHUYEeCKOe IIOJie B
mmanekTpuke.  [lodsipHple W HENOJSIpHBIE  AMAJNEKTPHKH.  BexTop
noJsigspuzanuu. Teopema Octporpaackoro-l'aycca i 3J€KTpUYECKOTO HOJIs
B JUAJIEKTpUKE.  OJeKTpuueckoe  cMmeunieHwe.  Jluanekrpuueckas
NPOHHUIIAEMOCTh BemlecTBa. [IPOBOJHUKH B AIIEKTPOCTATUYECKOM TOJIE.
SIBieHUE  DNEKTPOCTATUYECKON  WHAYKIHMU. DIEKTpUYecKas eMKOCTb
YEIMHEHHOTO NpoBOgHMKA. KOHIEHCATOPBl. DHEPrusi AJIEKTPOCTATHIECKOTO
nosist. Dnekrpudeckuid Tok. 3akoH Oma. ComnpoTHBIIEHHE MPOBOJHHKOB.
PaboTa u MmontHOCTH TOKA. 3akoH JI>koyns - JIeH1a D1eKTpoABIKYIIas CUiIa.
Wcrounuku Ttoka. [lpaBuna Kupxroda ass pa3BeTBiIeHHbIX LeNeil.

Marsetnsm

MarautHoe Moje U €ero XapakTepUCTUKH B Bakyyme. 3akoH Awmrepa.
OpueHTupyromue AeUCTBUSI MATHUTHOTO TOJIS Ha 3aMKHYTBIM TTPOBOSAIITUN
KOHTYp. MarHuTHoe MoJjie MOCTOSIHHOTO JIEKTPUYECKOI0 TOKa B BaKyyMe.
3akoH buo-Caapa-Jlamiaca. 3akOH NOJHOTO TOKA JJIsi MArHUTHOTO TOJISI B
BakyyMe. Teopema Octporpaiackoro-I'aycca Ui MarHMTHOTO — IMOJIS.
MaruutHoe moje B BemecTBe. MarHuTHele W OpOMTabHBIE MOMEHTHI
anekTpoHOB K atomoB. IlIpeneccus Jlapmopa. /lma- m mapamarHeTHKd B
MarHuTHOM mnosie. HamarandenHocts. Hampsk€HHOCTh MAarHUTHOTO TOJISL.
MarnuTHas NpOHUIAEMOCTh cpefbl. PDeppOMarHeTHKN.

SBnenue snekTpoMarHuTHOM MHAyKuuu. 3akoH Papanes. [Ipasuna JleHna.
OCHOBHOM 3aKOH 3JIEKTPOMAarHUTHOW MHAYKLHH. SIBJIEHHE CaMOWHIYKIIHH.
NHIyKTUBHOCTh. 3aKOH M3MEHEHUSI CHJIBI TOKAa B LIETIH IPU Pa3MbIKAHUHM U
3aMBIKaHUU. DJIEKTPOMAarHuTHbIE BOJIHBL. OCHOBBI Teopun MakcBemia ams
3JIEKTPOMArHUTHOTO TOJIS.

dusuka
KoJIeOaHuil U
BOJIH

KonebarenbHble ¥ BOJHOBBIE TpOIECCHl. [apMoHMYeckHe KoJieOaHHUs.
3aryxaromue W BBIHYXJCHHBIC KoJsieOaHus. Pesonanc, Kunermdeckas,
NOTEeHLMaIbHAs U MOJIHASL SHEPrusi rapMoHudeckux kojebanuit. Konebanus
B DJIEKTPUYECKOM KOHTYpE.

OnTuka

Kopnyckynsippass u BosiHOBasi Teopuu cBera. HWHTepdepeHius cBera.
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. MHTEepdepeHuus B
TOHKMX TuleHKaX. Judpakuus cBera. Ilpunmun [roitrenca-dpenens.
Hudpakuuss OpeHenu Ha KpyrjioM OTBEPCTHH, Ha oJHOU Ienn. dudpakuus
O®paynrodepa Ha  gudpaknuonHon — pemerke.  udpakums  Ha
IPOCTPAHCTBEHHOW pelleTke. B3aumopeiicTBue cBeTa €  BELIECTBOM.
[Tornomenue ceera. Paccesnue cBera [ucnepcusi cBera. EcrecTBeHHBIN U
noJisipu3oBaHHbIN cBeT. [lonspuzanus cera.

TennoBoe wu3nydeHue. XapaKTEPUCTUKU TEIUIOBOIO H3JIyYEHHs. 3aKOHbI
Kupxroda, Credana-bonpiimana u cmemienuss Buna. @opmynsl Penes-
JlxuHca u 3akoH u3nydeHuss Buna. KBantoBas rumotesa [lnmanka. Buapl
tdoTosnexkTpuyeckoro  dddekra. 3akoHbl  BHemHero  ¢orodddexra.
VYpaBHenue OiHmTelHa U1 BHemHero (otorddexra. Potonsl. Macca u
umnyibc. Jlapnenue ceera. dddexr Komnrona. ETUHCTBO KOpIYCKYISIPHBIX
Y BOJIHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3JTy4YEHUSI.

KBautoBas
¢uznka

3aKOHOMEPHOCTH B aTOMHBIX cnekTpax. Ilocrymarelr bopa. Cnekrp aroma
BoZopoaa no bopy. KopmyckyisspHO - BOJHOBasi IBONWCTBEHHOCTH CBOMCTB
yacTul BewecTB. I'unoresa ne bpoitna. CooTHOIIEHUST HEONIPENEIEHHOCTEN
I'eiizenOepra. BonHoBast pyHKIMS U €€ CTaTUCTUYECKUN CMBICI. YpaBHEHUE
Hlpeaunrepa. JIBwkeHue cBoOoaHoi uactuipl. KBaHTOBas wactuna B




OJHOMEpPHOM MNOTEeHIUaNbHOU sAMe. [IpoxokaeHue YacTULbl CKBO3b
MOTCHUMANbHBIA ~ Oapbep. JIMHEHHBIM TrapMOHMYECKUH  OCLUILUIATOP.
KBantoBasg crarucruka @Pepmu-upaka. Mertaisl, AUDIEKTPUKU U
IIOJIYIIPOBOJHMKY 110 30HHOM TEOpUU TBEPABIX Tell. KOHTaKTHBIE SBICHHUS.

8 AToMmHas u Crpoenne aroma, (GoOpMynbl M TOHSATHA. ATOMHBIE CHEKTphl. OCHOBBI
sanepHas ¢pusuka | ¢puszuku aromHoro siapa. CocraB aToMHOTO sipa. PagnoakTuBHOCTH. Buabl u
3aKOHBl PAJMOAKTUBHOIO M3IydeHus. SnepHele peakuuu. [lenenue suaep.
Cunre3 snep. CBoiicTBa UM OOMEHHBIM XapakTep SAIEPHBIX CHIL
DJIeMEHTAPHBIE YaCTUIIBI
Tabmuma 6 — CoaeprkaHne MPAKTHYSCKUX 3aHATHN
Ne HaumenoBanue pasnesa Coaep:kanue pasjesia IUCHMIIIMHbI
n/n (TeMbl) M CUUIIMHBI
1 | ®usnyeckue OCHOBBI Pemenue 3a1a4 no kuHeMaTUKE U TUHAMUKH.
MEXaHUKH
2 | MonekynsipHast Gpu3uKa U Pemenue 3aau mo MosieKkyIsipHON (U3HUKE U TEPMOIUHAMUKE.
TEPMOAVHAMHUKA

3 | DnekTpu4ecTBo Pemenne 3amau 1O  DIEKTPOCTAaTHUKE, HA  IMOCTOSHHBIN
JNEKTPUYECKHI TOK, IEPEMEHHBIE 3JIEKTPUUECKUE U MarHUTHbIE
TOJISI.

4 | Maruerusm Pemienne 3amay  Ha MarHuTHOE TIOJIe, 3aKOH Ammepa,
AJEKTPOMArHUTHYIO HHIYKIIHIO

5 | ®usuka KoneOaHUM U BOJIH Pemenue 3a1a4 Ha MEXaHUYECKHE U AMEKTPUUYECKHE KOJeOaHusl.

6 Omnruka Pemenne 3amad 1o BOMHOBOM M KBAHTOBOM OIITHKE.

7 | KanroBas ¢uzuka Pemienne 3amau  Ha mocTtynatel  bopa,  KOpHyCKyJIspHO-
BOJTHOBYIO  JBOMCTBEHHOCTh  CBOMCTB  4YacCTHI[  BELIECTB,
ypaBHuenue [Ipenunrepa.

8 | AromHuas u sinepHas puzuka | Permenue 3amad mo aTOMHOU U IIEpHON (DU3HKE.

Tabmuma 7 — Coneprxkanue 1a00paTOPHBIX padboT
Homep Bcero
pasaeia
yueOHoit HaumeHoBaHue J1a0OpaTOPHBIX padoT qz(:‘c{(::);o
e dopne
1 1. VI3yueHue 3aKoHa COXpaHEHHs SHEPTUH 12
2. V3ydeHue 3aKkOHa COXPAHEHHUS UMITYJIbCa
3. 3mepenue MoOMeHTa UHEPIIMH OCECUMMETPUYHOTO Tena
4. UccnenoBanue coyIapeHuid Ten
5. 3ydenue ABMKEHUS THPOCKOMA
6. M3ydyeHune 3aKOHOB BpalaTeIbHOTO JIBUKEHUS
2. 1. Onpenenenue Cy/Cy, 6
2. Onpenenenue BA3KOCTH KUIAKOCTH.
3. I3MeHeHue SHTPONMH Ta3a MPU U30XOPUYECKOM HarpeBaHUU
3. 1. 3ydenue 3neKTpoCcTaTUYeCKOro Mo 8
2. N3yueHue TeMiepaTypHOi 3aBUCMOCTH COIIPOTHBIICHHS
3. Ilposepka npaBuin Kupxroda ams neneit nocTosiHHOTO ToKa
4. OnpezeneHue yaeabHOTO CONPOTUBIICHUS TPOBOAHUKOB
4. 1. 3ydyeHue MarHuTHOTO MOJIS COJICHOM 1A 6
2. Onpenenenne ropu30HTANBHOM COCTaBIISIONIECH MarHUTHOTO 1OJI 3eMIIU
3. M3yyeHue netiau rucrepesuca
S. 1. Onpenenenue yckopeHus: CBOOOHOTO MAJACHUS C TOMOIIBI0 MaTeEMaTHYeCKOTO 4




MasATHHUKaA

2. lBydeHue pelakCalMOHHBIX KOJEOaHWH € TOMOIIBIO  BIEKTPOHHOTO
ocuuuiorpada

. Onpenenenye AMHBI CTOSIYEN BOJIHBI B ABYXIIPOBOAHOM JIMHUU

. Onpenenenue JUIMHBI BOJHBI ¢ TOMOIIIBIO KoJien, HproToHa 6
. Onpezenenue IIMHBI BOJHBI C TIOMOMIBIO TU(PPAKIUOHHON PEIIETKU
. [IpoBepka 3axkona Mantoca

. I/I3yquI/Ie TCIIJIOBOI'O U3ITYYCHUA

. U3ydeHnue BpaleHus miI0CKOCTH MOJSIpU3alun

. I3yuenune 3aBUCUMOCTH COITPOTHUBIICHHUS ITOIYIIPOBOAHUKOB OT TEMIIEPATYpPBI 6
. I3ydyeHune KBaHTOBOM 3JIEKTPOITPOBOJHOCTH METAIIIOB
. U3ydeHnune npuHuuna padoTsl jJa3epa

. Onpenenenue noreHuraina Bo30yxaeHust aromos MeroioM dpanka- ['epia 6
. I3ydenue nornouieHus 6eTa-u3y4yeHus BeecTBOM
. I3ydeHune cieKTpoB W3ydeHHUs] aTOMOB C IOMOIIIbI0 MOHOXpOMAarTopa

WNRFRPOWONRFRPODWDNEPW

HUTOI'O: o4

4, MeToanueckue YKazaHnusd J1J1sd Oﬁy‘{alOllll/IXCﬂ M0 OCBOCHHUIO JUCHUIIJINHBI

4.1. O0mue MeToAMYeCKHEe PeKOMEHIALMH N0 OCBOCHMIO AUCHHMILINHBI, 00pa3oBaTe/bHbIe
TeXHOJIOTUH

JlucuumiuHa peanusyeTrcs MOCPEICTBOM MPOBEACHUS KOHTAKTHOW paboThl ¢ 0OydaromuMucs
(BKJIFOUAS IPOBEICHUE TEKYITIETO KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOATEIEHOM PabOThI 00yJaIONUXCS U
MIPOMEKYTOYHOM aTTECTALIHH.

KonrtaktHas paGota MoxeT ObITh ayAUTOPHOM, BHEAYJUTOPHOM, a TakXKe IpPOBOJUTHCS B
ANEKTPOHHOM HMH(POPMAIIMOHHO-00pa3oBarenbHoOil cpene uHCTHTyTa (mamee - OUOC). B cmydae
MPOBEACHUST YaCTH KOHTAKTHOW paboThl mo mucuumuinae B DMMOC (B COOTBETCTBHHM C pacrucaHUEM
Y4eOHBIX 3aHSATHI ), TPYJA0EMKOCTh KOHTaKTHOU padoTta B DMOC skBUBajeHTHA ayTUTOPHOU pabdoTe.

[Ipu npoBeneHnH yueOHBIX 3aHATUN 10 AUCHUILTHHE 00ECIIEUNBACTCS Pa3BUTHE Yy 00YJarOIIUXCS
HABBIKOB KOMaHJIHOW pabOThl, MEKIUYHOCTHOW KOMMYHHUKAIIUU, MPHUHATHS pPELIeHUH, JHUISPCKUX
KayecTB (BKJIIOYas MPOBEACHHWE HWHTEPAKTHUBHBIX JIEKIMM, TPYHMOBBIX ITUCKYCCHUH, DPOJIEBBIX WID,
TPEHUHIOB, aHAIU3 CUTYallMi 1 UMUTAIIMOHHBIX MOJIETIeH, MpernojaBaHne TUCIUIUIMHEL B (hopMe Kypca,
COCTaBJIEHHOTO HA OCHOBE PE3Yy/IbTaTOB HAYYHBIX HCCIIEIOBAHUM, MPOBOAUMBIX WHCTUTYTOM, B TOM
YlClieé C YYETOM PETHOHAJIBHBIX OCOOCHHOCTEH MpodecCHOHAIbHON NESTEIHHOCTH BBITYCKHUKOB U
notpebHocTell padboTomareneit).

[IpenogaBanue MUCHUIUIMHBL BEAETCS C MPUMEHEHHEM CIEIYIOIIHUX BHUJIOB 00pa30BaTeIbHBIX
TEXHOJIOTUI:

-0aNIbHO-PEUTHHIOBAasl TEXHOJIOTHS OLICHUBAHMUS,

- BJIEKTPOHHOE 00yUYEHHE;

- npobaemMHoe 00y4eHue;

- pa300p KOHKPETHBIX CUTYAIIHIA;

{IIpn wuCrONBb30BAaHUM [UIS OCBOCHHUS AUCLMIUIMHBI MaTePUAIOB MAacCCOBBIX OHJIAWH-KYPCOB,
pasmenienHsix Ha HIT OrtkpeiToe o0Opa3zoBanue, HEOOXOAMMO YyKa3aTh Ha3BaHHE OHJAWH-Kypca,
MIPUBECTH CCHUIKY Ha OHJIAMH-KYpC. }

JUis OLIEHKHM 3HaHWM, yMEHWH, HaBBIKOB M YPOBHA C(HOPMHUPOBAHHOCTH KOMIIETEHIMH IO
IUCLUUIUIMHE TpUMEHseTcs OauIbHO-pEeHTHHIOBas cHCTEeMa KOHTPOJs M OIIEHKH YCIIEBaeMOCTH
CTYIeHTOB. B OCHOBY OalsIbHO-pEHTUHTOBOM CHCTEMBI MOJIOXKEHbI NPHHLMIBI, B COOTBETCTBHU C
KOTOpPBIMH  (DOPMHUpPOBaHME pEHTHHra CTYAEHTa OCYLIECTBISETCS B XOJ€ TEKYLIEro KOHTPOJIs
ycreBaeMoCcTH. MakcumalbHoe KolmdecTBo 6amioB B cemectpe — 100.

Ilo wrtoram Tekymel YCHEBaEMOCTH CTYAEHTY MOXET OBbITh BBICTaBJIEHA OIIGHKAa I10
MIPOMEKYTOUHOM aTTecTallMd B COOTBETCTBUM 3a HaOpaHHbIMM 3a ceMecTp Oamutamu. CryneHTam,
HaOpaBIIUM B XOJ€ TEKYIIEro KOHTPOJIA yCHeBaeMocTH mo auciumiuHe oT 61 no 100 GamioB u
BBIMIOJIHUBIIMM Bc€ 00s3aTelbHbIE BHU/Ibl 3aIUIAHUPOBAHHBIX YUEOHBIX 3aHATUH, MO PELICHUIO



npernoaBatesis 0e3 MPOX0XKASHUS TPOMEKYTOUHOM aTTECTaIlMH BHICTABIISETCS OLIEHKAa B COOTBETCTBUU
CO LIKAaJIOW OLIEHKHU pe3yJbTaTOB OCBOEHUS AUCLUIUIMHBIL.

Pesynbrar o00ydeHusi cuutaercs c(popMHPOBaHHBIM (NOBBIIIEHHBIH YPOBEHb), €CiU
TEOPETUYECKOE COJAEPKAaHME Kypca OCBOEHO IIOJIHOCTBIO; IIPU YCTHBIX COOECENOBAaHUSX CTYIEHT
MCYEPIIBIBAIONIE, ITOCIEAOBAaTEIbHO, YETKO W JIOTUYECKHM CTPOWHO u3jiaraer y4yeOHBIH Marepua,
cBOOOJTHO CIIPABISIETCA C 3aJja4aMy, BOIIPOCAMH U JAPYTUMH BHAAMU 33aHUH, TPEOYIOIUX MTPUMEHEHUS
3HAaHUH, UCIIOJIB3YET B OTBETE JOIMOJHUTEIBHBIN MaTepHual; BCe MPEIyCMOTPEHHbIE pabodell yueOHOMH
MIPOrpaMMOM 3a/laHusl BBINOJHEHbI B COOTBETCTBUM C YCTAHOBJIEHHBIMU TpPEOOBAHUSMM, CTYIEHT
CIOCOOEH aHAIM3MPOBATH MOJYYCHHBIC PE3YNIbTATHI; MPOSBISET CAMOCTOSTEIBHOCTD MIPH BBITIOTHEHUH
3aJJaHul, KayecTBO WX BBINIOJHEHUS OIICHEHO ducioM OamioB or 86 mo 100, 9T0 COOTBETCTBYET
MOBBIIIEHHOMY YPOBHIO C(POPMHUPOBAHHOCTH PE3YIHTATOB OOYUCHHS.

Pesynbrar 00yuenus cumrtaercsi c(pOpMHpPOBAHHBIM (IIOPOrOBBIH  YPOBEeHb), €CIH
TEOPETHUYECKOE COJAEPKaHUE Kypca OCBOEHO IIOJHOCTBIO; IIPU YCTHBIX COOECENOBAaHUAX CTYIEHT
MOCIIEI0BATEIbHO, YETKO U JIOTMUECKH CTPOMHO M3J1araeT ydeOHbIM MaTepua; CIpaBiseTcs ¢ 3aadaMi,
BOIIPOCAMU U JIPYTMMHU BUAAMM 33JaHUN, TPEOYIOIIMX NMPUMEHEHHUS 3HAHUH; BCE MPEIYyCMOTpPEHHbBIE
paboueil y4eOHONl mporpaMMoil 3aJaHMsi BBIIOJHEHBI B COOTBETCTBUM C YCTAHOBJIEHHBIMHU
TpeOOBaHUSAMHU, CTYIEHT CIOCOOEH  aHaNu3UpOBaTh  IOJYYEHHbIE  PE3yJAbTaThl;  MPOSBISET
CaMOCTOSITEJIBHOCTD MPU BBIMOJIHEHUH 33JaHUM, KaU€CTBO UX BBIMIOJIHEHUS OLIEHEHO YHCIOM OayioB OT
61 1o 85,9, 4T0 COOTBETCTBYET MOPOrOBOMY YPOBHIO C(HOPMHUPOBAHHOCTHU PE3YJITATOB OOyUEHHUS.

PesyabTraT 00yueHust cumrTaercss Hec(OPMHMPOBAHHBIM, €CIM CTYACHT IMPU BHIOJHEHUH
3aJJaHUid He JEMOHCTPHpYeT 3HAHMH Y4eOHOro Marepuana, JOMYyCKaeT OIIMOKH, HEYBEpEeHHO, C
OOJBIIMMHU 3aTPYJHEHUSIMH BBITIOJIHAET 33JaHUs, HE IEMOHCTPUPYET HEOOXOIMMBIX YMEHUH, KaueCTBO
BBITIOJIHEHHBIX 33/1aHUN HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSAM, KAu€CTBO MX BBIMOJHEHHS
OLIEHEHO YMCIIOM OaJIJIOB HIKE 61, YTO COOTBETCTBYET JOMOPOTOBOMY YPOBHIO.

4.2. MeToanyeckue yKa3aHusl IJisl 00y4arOIIMXCS 10 OCBOCHUIO JUCHHUIJIMHBI HA 3aHATHSX
JIEKIMOHHOI'0 THIIA

JIeKMOHHBIN KypC TMpeArnojaraeT CHCTEMaTU3MPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIPOCOB
TEMaTU4eCcKOoro IjaHa. B XoJe NeKUHOHHBIX 3aHSATUN PACKPBIBAIOTCS 0a30BbIe BONPOCH B paMKax
KOKIOM TeMbl IucHUIUIMHBL. O003HA4aloTCs KIIIOUEBHIE acleKThl TE€M, a TAKKe JENaloTCs aKIEHThl Ha
HauOoJee CIOXKHBIE U BaKHBIE MMOJIOKEHUS H3yd4aeMOro marepuana. Marepuaibl JeKIUHA SBISIOTCS
OTIOPHOM OCHOBOM [UIsi TOJITOTOBKUM OOYYaloOIIMXCSl K TMPAKTUYECKUM 3aHATHSAM / J1abopaTOpHBIM
paboTaM U BBINOJHEHUS 3a/laHUN CaMOCTOSITENIbHOM pabOThl, a TaKkKe K MEPOIPHUITHSIM TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTECTAlUU M0 TUCIUIUINHE.

B Xoze NeKIMOHHBIX 3aHATHII PEKOMEHyeTCsl BECTU KOHCIEKTHPOBAHME Y4eOHOro maTepHaa.

Bo3MoxHO BeZieHHe KOHCIIEKTA JIEKIIMH B BUJIE UHTEIUIEKT-KapT.

4.3. Meroanueckue YyKazaHMs A8 OO0y4alUIMXCA 10 OCBOEHHIO [IHCHUIIMHBI Ha
Ja0opaTopHbIX padoTax
[ToaroToBKY K KaXKJ0# J1abopaTOpHOii paboTe CTYAEHT JI0JDKEH HA4aTh ¢ 03HAKOMJICHHS C TUIAHOM
3aHATHS, KOTOPBIA OTpa)kKaeT CoJep:KaHue MpeanokeHHoM Tembl. Kakmas BwIonHEeHHas paboTta ¢
0(OPMIICHHBIM OTYETOM IO HEll MOJUIeKUT 3aIUTE MPEoIaBaTeNio.
[Ipu onlenrBaHUK 71a00PATOPHBIX PAOOT YUUTHIBAECTCS CIEAYIOLICE:
—KauyeCTBO BBIMOJHEHUS OKCIEPUMEHTAILHO-TIPAKTUYECKOH 4YacTH paboThl | CTEleHb
COOTBETCTBUS PE3YNIbTaTOB PAOOTHI 33JJaHHBIM TPEOOBAHUSIM;
—KauecTBO 0(OpMIIEHUS OTYeTa Mo paboTe;
—Ka4yeCTBO YCTHBIX OTBETOB Ha KOHTPOJbHBIE BOMIPOCHI MPH 3aIIUTE PAOOTHI.

4.4. MeToanyeckne yKa3aHus JUIsl 00y4aloIUXCsl IO OCBOCHHUIO TUCHMILJIMHBI HA 3aHATHSIX
CeMHMHAPCKOro THIA
[IpakTuyeckue (CeMHUHApCKHUE) 3aHATHS MPEJICTaBIAIOT COO0OM JeTaiu3aluio JICKIMOHHOTO
TEOPETUYECKOI0 MaTepHaia, MPOBOJATCS B LENAX 3aKPEIUIEHUS Kypca M OXBaThIBAIOT BCE OCHOBHBIE
pazzaensl. OCHOBHOM (OpPMOI MPOBECHUS CEMHUHAPOB U MPAKTHUECKUX 3aHATHI SBISIETCS OOCYXICHHE



HanOoJee MPoOJIEMHBIX U CIOXKHBIX BOIIPOCOB TIO OTICIBHBIM TEeMaM, a TAKXKE PeIIeHue 3a1a4d U pa3dop
MIPUMEPOB U CUTYALIUH B ayJUTOPHBIX YCIOBHSIX.

[TpakTudeckue (CeMUHAPCKUE) 3aHATHS 00ydaromuxcs 00ecneurnBaoT:

- IPOBEPKY U YTOUYHECHUE 3HAHUM, NIOJIYUCHHBIX Ha JIEKIUSX;

- MOJIy4Y€HHUE YMEHUHN U HABBIKOB COCTABJICHUS JOKIIAI0B U COOOIICHH, 00CYXKACHHUS BOIIPOCOB IO
y4eOHOMY MaTepHally TUCIUTUINHEI;

- MOJBEJICHHE UTOTOB 3aHATHUH MO PEUTHUHIOBOM CHUCTEME, COrJIACHO TEXHOJIOTMYECKOW KapTe
M CITUTUINHEI.

4.5. MeToauyeckne yKa3aHus 10 CAaMOCTOSITEJIbHOI padoTe 00y4aromuxcs

CamocrosTenpHas paboTa oOecrieyrBaeT MOATOTOBKY O0YJarOMIErocs: K ayJJUTOPHBIM 3aHSATHIM U
MEpPOIIPUATHAM TEKYIIEr0 KOHTPOJISI M MPOMEKYTOYHOM aTTECTallMM [0 HM3y4aeMOMl JHUCLHUIIIMHE.
Pe3ynbTarhl 3TON MOATOTOBKU MPOSIBISIOTCS B aKTUBHOCTH OOY4arolErocs Ha 3aHATHSX U B KauecTBE
BBITIOJIHEHHBIX MPAKTUYECKUX 3aJJaHUI U IpYruX GOpM TEKYILEro KOHTPOJISL.

[Ipn BBIMOTHEHWW 3alaHUM I  CAMOCTOSITENHHOM pabOThl PEKOMEHAYETCs MpopadoTKa
MaTepHasoB JEKIUA MO KaKJIOM NMPOMACHHOW TEME, a TAKKE€ M3Y4EHHE PEKOMEHyeMOW JIMTEPaTyphl,
npeacraBieHHon B Paznene 5.

B npoumecce camocTosTenbHOM pabOThl NpU M3YYEHUM JUCHMIUIMHBI CTYIAEHTHl MOTYT
HCIO0JIb30BAaTh B CIELMAIU3UPOBAHHBIX AYAUTOPUSX JJIS CAaMOCTOSITEIbHOM pabOoThl KOMIBIOTEPHI,
ofOecrieunBaroieMy JOCTYIl K MPOrpaMMHOMY OO€ClEeYeHHI0, HEOO0XOAMMOMY [UIsl H3y4YeHUs
JTUCHMIUIMHBL, a TaKKe JOCTYI uepe3 MHPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHYIO ceTh «/HTepHeT» K
ANIEKTPOHHOW  MH(pOpMaIMOHHO-00pa3oBarenbHOl cpeae wuHctuTyTa (OUOC) U 21eKTpoHHOI
oubnuoreunoit cucreme (OBC), rae B AIEKTPOHHOM BHJE pacloJiaraloTcsi ydeOHble M ydeOHO-
METO/IUYECKUE MaTepUalbl, KOTOPble MOTYT OBITh MCIIOJIB30BAHBI JAJISI CAMOCTOSITENIbHOM paboThl mpH
W3YYEHHUH JUCIUTUTHHBL.

Jlnst oOy4aromuxcs 1Mo 3a09HOM (opMe 00y4IEeHHSI CaMOCTOSITeNIbHAsT padoTa SIBIISIETCS OCHOBHBIM
BUJIOM y4e€OHOMH JeATENbHOCTH.

5. YueOHO-MeTOoAMYecKoe U MHPOPMAIIHOHHOE 00ecnieYeHre TUCIUTLTHHBI

5.1. TlepeyeHb OCHOBHOW M [IOMOJHHUTEJIbHOWH Y4yeOHOH JUTEPATypbl, HEOOXOAUMON A5l
OCBOEHHS THCIUIIHHBI

Bes nureparypa, BKIIOYEHHAs B JIaHHBIM TepedyeHb, MPEJCTABICHA B BUJE DJICKTPOHHBIX
pecypcoB B aiekTpoHHOU OnoimoTeke nHCTUTyTa (OBC). JIuTeparypa, ucrnonas3yemas B Ie4aTHOM BUJIE,
IpeJicTaBjieHa B Hay4HOU OMOIMoOTeKe yHUBepcuTeTa B o0beme He MeHee 0,25 9K3eMIUIIpOB Ha OJJHOTO
00yJaromerocs.
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o0yuenus. Konrponsnas padora Ne7. A6pocumon I1.B., Kpacuukoa M.JI., Mensuuk I'.U., Tununa
E.B., ®unaros A./l./ Iloxa. pen. Tununoii E.B. — Psa3zans: PU(H)MI'OVY, 2008

6. Ousuka: OU3KKa aTOMHOTO A7pa M TBEPAOro Telda. MeTOAMYECKUE YKa3aHUs ¥ KOHTPOJIbHBIE
3alaHusl JUId CTYACHTOB WH)KEHEPHO-TEXHUYECKUX CIIeHUaIbHOCTeH 3a04HOM (OopMbI OOydeHUS.
Kontponbras padorta Ne8. A6pocumos I1.B., Kpacaukosa M.Jl., Mensuuk I'.U., Tununa E.B., ®unatos
A J1./ llox. pen. Tununoii E.B. — Psa3ans: PU(G)MI'OY, 2008

7. Ao6pocumos I1.B., Menbnuk I'.1. MeToaudeckne yKa3aHus M0 BBINOJHEHHIO Ja00PATOPHOTO
MpaKTUKyMa 10 (u3MKe (U1 CTYIEHTOB Bcex crnenunanbHoctet) — Pszans: PU MI'OVY,2007.

8. Tunwuna E.B., ®unaroB A.Jl. V3yuyeHue CBOMCTB XKUIKUX KPUCTAIIOB: PyKoBOACTBO 1O
BBITIOJIHEHUIO JIa0opaTopHOit paboThl o nuctummHe «Pusuka». — Psazans: PU MI'OVY,2008.

9. Tpynuna O.E., ®unatos A.JI. M3ydeHue sBneHHs THCTepesnca (HeppPOMArHETUKOB:
JlaboparopHas padota Ne 2-13 (pykoBOACTBO K BBINOJHEHHIO). — Ps3anb: Ps3aHCKuil MHCTUTYT
(¢punuan) MI'OY, 2010.

10. Menbnuk I'.W., Tpyruna O.E., ®unatos A.Jl. U3ydenne BOJbTAMIEPHON XapaKTEPHCTHKH
AJIEKTPOHHO-ABIPOYHOTO (p-n) mMepexojia B JTUHAMUYECKOM pekuMe: PyKOBOJICTBO IO BBINOJIHEHHIO
nabopaTopHO# pa®oThl o aucuuiuinHe «Pusnka». — Pa3anb: Pa3zanckuil uncturyr (punmman) MI'OY,
2010.

11. A6pocumos I1.B. UccnenoBanue MOriomeRus P-U3aydeHns BEMECTBOM: PyKOBOACTBO 110

BBIMIOJTHEHUIO aBTOPCKOM BUPTyaJdbHON JlabopaTropHOi paboTel — Ps3anb: Ps3aHckuil MHCTUTYT
(puman) MI'OY, 2008.


http://www.iprbookshop.ru/35498.html(
http://www.iprbookshop.ru/23754.html
http://www.iprbookshop.ru/132683.html(

12. Tununa E.B. M3yyenue CBOWCTB MHKpPOYACTHI: PYKOBOJCTBO MO  BBINOJHEHHUIO
nabopaTopHoit paboTsl N0 auctuiuinHe «®Pusnka» — Psa3zanb: Psazanckuit unctutyr (¢pmwman) MI'OY,
20009.

13. Menpnux I'.1. Onpenenenue ko3pdUIMEHTa TMHAMHYECKOH BA3KOCTH KUIKOCTH METOIOM
[AJAI0IIEro I[apuka: PyKOBOJACTBO 1O BBINOJHEHUIO JIAOOpaTOpHOM padOTHl O JUCLMILIMHE
«Duzukan.— Pa3anb: Pazanckuit uncturyt (punuan) MI'OY, 2010.

14. Tpynuna O.E. PaGouas TeTpamb 10 4ii 4acTm Kypca (QU3HMKH Ui CTYAEHTOB TEXHHYECKHX
CHEIHAILHOCTEW OYHO-3a0YHOM 1 3a04HOM opM 00yuenust, 2011

15. Tpynuna O.E. YueGHoe mocobue s CTYAEHTOB OYHO-3204HOM M 3a04HOM (opM 00ydeHHs
10 OPTaHM3aLUU CAMOCTOSITEIIBHOM paboThI P M3ydeHHH Kypca ¢pusuku, 2011

16. Menpuux T'.U., Tununa E.B., Tpynuna O.E. [lunamuka TBepaoro tena. JlaGopaTopHbiii
MPAaKTUKYM: PYKOBOJICTBO 11O BBIMIOJIHEHHIO JIAOOPATOPHBIX padoT 1o auctumuinHe «Dusnkay —Ps3ans:
Psazanckuit uncruryt (¢punuan) MI'OY umenu B.C. UepnomsipanHa, 2012.

17. Menbuux T'U., Tepexosa O.A., Tununa E.B., Tpynuna O.E. ®usnueckue BeIUUHMHBI
eAVHUIBI UX U3MepeHus: Meroaudyeckoe nocodue— Pszanb: Pszanckuit uactutyr (pumman) MI'OY
umenu B.C. Uepnomeipauna, 2012.

18. Menpauk T.M., Tunmna E.B.,, Tpyamnma O.E. «MonekynsapHas (Qu3uka u
TepMOJUHAMUKA. MeToIUYecKre yKa3aHUsi U KOHTPOJBbHBIC 3a/laHUsl JUIsl CTYACHTOB-3a0YHUKOB
WH)KEHEPHO-TEXHUYECKUX CIEIUATIBbHOCTEeH. AyIUTOpHAs KOHTpOIbHas paboTay, 2012

19. Menbnruk I'.M., Tunmna E.B., Tpysuna O.E. «®u3udeckue OCHOBBI MEXaHHKH.
Meroandeckue yka3zaHUS W KOHTPOJBHBIC 3aJaHMsl ISl CTY/IEHTOB-3a0YHHKOB WHXEHEPHO-
TEXHUYECKUX CTEIUATBHOCTEH. AyIUTOpHAs KOHTPOJIbHAS paboTay, 2012

20. Menbnuk I'U., Tepexoa O.A., Tpynuna O.E. Meroauueckne ykaszaHusi K I1aG0OpaTOpHOM
pabote no ¢pusuke «M3ydeHne 3MeKTpOCTaTHIECKOTO oISy, 2012

21. Menenuk T'.W., Tumuna E.B., Tpynmma O.E., TepexoBa O.A.®usuka. OnrTuka.
Metonuueckie yka3aHMsi M KOHTPOJIbHBIE 3aJaHUsl A CTYACHTOB TEXHUYECKUX HAIpaBICHUU U
crienuagbHOCTEH 3a09HON popmbl 00yueHus, 2013

22. Meneruk  T'M., Tumuna E.B. Tpysmuna O.E. Mexanudeckue KoJaeOaHHs.
JlaGopaTopHbIi TpakTUKyM 10 dusuke, 2013

23. Mensauk I'W., TepexoBa O.A., Tpyauna O.E. Meroauueckue yka3aHusi K 1abOpaTOpHOi
pabote o ¢pusuke «M3ydeHne 3aKOHOB MOCTOSTHHOTO TOKay, 2013

24. Menpuuk I'1., Tepexosa O.A., Tununa E.B., Tpynuna O.E. Metoanueckue yka3aHus s
ayIUTOPHBIX KOHTPOJBHBIX pa0oT 10 (hU3HKE I CTYICHTOB 3a04HOM (hopmbl 00ydeHwus, 2014

25. Mensauk T'.M., Tepexosa O.A., Kpeicuna T.II. Meroaudeckoe «IEKTPOIPOBOIHOCTh
MeTaoBy, 2013

26. Menbuuk I'1., Tununa E.B., Tpyauna O.E. JIaGopaTopHslii npakTukyM 1o ¢gusmke «Ddusuka
JKHJIKOCTH U ra3a», 2014

27. Menbnuk I'.U., Tepexosa O.A. MeToaudeckue ykazaHus K 1a60paTopHOii pabote 10 pusnke
«3yuyenue BpalieHus MI0CKOCTH noJsipusanuu ceera, 2014

28. Menbuuk I''., Tununa E.B., Tpynuna O.E. ®u3zuka: 3aganus 1uisi IOATOTOBKH K UHTEPHET-
9K3aMeHy. MeToauyeckue yKa3aHus JJIs CTYJAE€HTOB OYHOM M 3a04yHOU (OopM 0OyueHHs] MHKEHEpPHO-
TEXHUYECKUX CIIEUAIbHOCTEN U HallpaBlieHUH OakanaBpuara. - Pa3anb: Psazanckuit uHcTuTyT (primman)
MOCKOBCKOTO rocyJapCTBEHHOI'O MalllMHOCTpouTenbHoro ynusepcurera (MAMN), 2015.

29.T.1. Mensnauk, E.B. Tununa, O.E.TpyHuna. 3akoHBl COXpaHeHUs B MEXaHHKE.
JlaGopaTtopHblif  mpakTMKyM. - Ps3anb:  Pssanckuit  uHcTuTyT  (Qwiman)  YHHBepcuTeTa
ManimHoctpoeHnus, 2015.

30. I''Yl. Menbnuk, E.B. Tununa, O.E. Tpynuna. DnekrpudectBo. JIabopaTopHbIi MPakTUKYM. -
Ps3anb: Pazanckuit uHCTUTYT (puinan) YHUBEpCcUTETa MalInHOCTpoeHus, 2016.

31. I'l. Menbuuk, E.B. Tununa, O.E. Tpynuna. Marnetusm. JlaGopaTopHbIH IIPakTHKyM. -
Ps3anb: Pszanckuit uHCTUTYT (uinan) YHUBEpCUTETa MaIMHOCTpo eHust, 2016.



32. T.U. Menbnuk, E.B. Tununa, O.E. Tpynuna. MeToauuecKue yKasaHus K HPOBEICHHIO
npakTudeckux 3aHatuil mo ¢usuke ¢ npumeHeHuem CIIO MOODLE (wacts 1) . - Psa3anb: Ps3anckuit
uHCTUTYT (punman) YHuBepcuTera MammHocTpoenus, 2016.

33.

Ilepeuenr  y4eOHO-MeTOAMYECKOr0  oOecrmedeHHs] I CAMOCTOSTELHOI  PadoThI
o0yuyawiuxcst Mo JucuuIinue «Ou3uka

Tabmuua 8 — YueOHo-MeToqruecKkoe 00ecTIiedeHrsI CAMOCTOSTENIFHON paOboThl 00YyJaIOMXCs

Jlureparypa
Ne n/m Pa3zpnes (Tema) (MCUMILIMHBI (ccbliIKa HA HOMEP B CIIUCKeE
JIUTepaTypsbl)
1 dusnyeckre OCHOBLI MEXaHUKHU OcHoBHas: 1, 2, 3
JononuurensHas: 1, 2, 3
2 MonexynsapHas Gpu3uKa U TEPMOTUHAMHIKA OcHognas: 1, 2, 3
JononuurenpHas: 1, 2, 3
3 DNEeKTPUIECTBO Ocuosnasg: 1, 2, 3
JononuurenpHas: 1, 2, 3
4 Maruerusm OcHoBHai: 1, 2, 3
HononuurensHas: 1, 2, 3
5 dusnka xose0aHU U BOJIH OcHoBHas: 1, 2, 3
HononuurensHas: 1, 2, 3
6 Onrtuka OcHoBHas: 1, 2, 3
HononuurensHas: 1, 2, 3
7 KBanToBas ¢usuka OcHoBHas: 1, 2, 3
JomonaurensHas: 1, 2, 3
8 AToMHas u snepHas puzuka OcHoBHas: 1, 2, 3
JomonaurensHas: 1, 2, 3

5.2. IlpodeccuoHanbHble 06a3bl JTaHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE CHCTEMBI,
HHTEpPHeT-pecypchl

1. Koncynprantllnroc [Dnexrponnsiii pecypc] CnpaBodHas mpaBoBas cucreMa. — Pexxum noctyna:
http//www.consultant.ru

2. DnexTpoHHas OubamoTedHas cucrema Pszanckoro uHcTuTyTa (rmuana) MocKOBCKOTO
MOJIMTEXHHYCCKOTO HHCTUTYTA [ DeKTpoHHbIH pecypc]. - Peskum noctyna: http://bibl.rimsou.loc/
- 3ary. ¢ sKpaHa.

3. DnekTpoHHO-OMONMoTeuHas cucrema «M3narenscTBa Jlane» [DnekrponHslil pecypc]. - Pexxum
nocrymna: https://lanbook.conv. - 3arm. ¢ skpana.

4. DrnexktpoHHO-OUONMMOTEYHas cuctema KOpailT [ DnekTpoHHbIN pecypc]. —
Pexxum noctyna: https://urait.ru/- 3arm. ¢ 3xpaHa.

5. DnektpoHHo-OubnuoTeunas cucrema IPR SMART [Dnekrponnsiit pecypc]. - Pexxum nocryma:
https://www.iprbookshop.ru/. - 3ar. ¢ sxpana.

Ilepeyens pecypcoB HMH(OPMALMOHHO-TEJIEKOMMYHMKALMOHHON  cetn  «MHTepHeT,
He00XOAMMBIX /15l OCBOCHHS JUCHUILIMHBI «PHU3nKa»

1. Dnexrponnas oubanoreunas cucrema «Kuuradounmy»— http://library.knigafund.ru

2. DIeKTpOHHO-OMONMHMOTEeUHAs cucTeMa u3iaTenbeTa «Jlanp» — e.lanbook.com.

3. DnekTpoHHas oubmmoTeka yueOHoit murepatypsl — http://www.alleng.ru

4. Tecrtupyrolye MporpaMMmbl MO JIabopaTOpHBIM paboTaM, Ps3anckuil MHCTHTYT ((unman)
YHuBepcUTETa MAIIMHOCTPOCHHS.



http://www.consultant.ru/
http://bibl.rimsou.loc/
https://urait.ru/
http://www.iprbookshop.ru/
http://library.knigafund.ru/
http://www.alleng.ru/

[Moptan kuur — http://eqworld.ipmnet.ru/indexr.htm.

[Iporpammsl ais pacuera nabopatopubix padot Ha EXCEL — 15, PU (p) MI'OY.
DnexkTpoHHbIi 3a1aunuk Elza, MUDU.

Metoudeckre yKka3aHus K BBITIOJTHEHUIO JIA00OpaTopHBIX paboT -50

[Tporpammbl pacyera SKCIIEpUMEHTAIBHBIX TaHHBIX B EXcel- 40

10 Buptyaneasiii 1aboparopusiii npaktukym, TYCYP — 8

11. BuptyansHble nabopatopusie padotsl, PUMI'OY —5

12. O6yuaromie-KOHTPOIUPYIOLIHE TeCTUpYIomue nporpammsl, PUMIOY — 42

©oo~No O

13. YueOuuku 10 (HU3HKO-MaTEMATHYECKIM JUCLUIUIMHAM B ¢dopmare PDF
http://www.gaudeamus.omskcity.com/PDF _library_natural-science.html
14.I1yreBoauTenp 10 BCEM O6ubMoTexam CeTH WHTEPHET

http://www.aonb.ru/iatp/guide/library.htmi#7
5.3. IlporpammHoe obecneyeHue
Nudopmanmonnoe obecrneueHne y4eOHOro TMpoliecca MO JUCHUIUIMHE OCYIIECTBISETCS C

HCIOJIb30BAHMEM  CJIEIYIOIIEr0 IpOorpaMMHOro  oOecrieueHusi (IMIIEH3HOHHOTO U CBOOOAHO
pacmpoCTpaHseMOro), B TOM YHCIIC OTEYECTBEHHOTO IPON3BOJICTBA!

Ne HaunmenoBanue YcaoBus gocryna

n/n

1 Microsoft Windows 13 BHYTPCHHEH CETH YHUBEPCUTETA
(JIMLIEH3UOHHBIN I0TOBOP)

2 Microsoft Office U3 BHYTPEHHEH CETH YHUBEPCHUTETA
(JIMLIEH3UOHHBIN I0TOBOP)

3 Koncynprantl Itroc 13 BHYTPEHHEHN CETH YHUBEPCUTETA
(JIMLIEH3UOHHBIN JI0TOBOP)

4 CJ10 MOODLE 13 J1t000# TOYKH, B KOTOPOH UMEETCs JOCTYI K

cetu IuTepHET (JTMIIEH3UOHHBIHN IOTOBOP)

Ilepeyenr HMH(POPMAIMOHHBIX TEXHOJIOTMH, WCHOJb3yeMbIX MNpPH  OCYHIECTBJIECHHU
o0pa3oBaTeIbHOr0 Mpouecca Mo AUcCHUIUIMHe «DU3HMKa», BKIWYAS NepedyeHb MPOrpaMMHOIO
olecreyeHns: U MHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

[Ipu ocymecTBiaeHMH 00pa30BaTEIILHOTO MpoIecca M0 IUCHUIUIMHE «DHU3HMKa» MTUPOKO
HCIIOJIB3YIOTCS CAEAYIOMNE HHPOPMAIIMOHHBIE TEXHOJIOTHH:

1. YreHwue neKIuii ¢ UCIOJIb30BaHUEM MIPE3CHTAIIUMN.

2. IIpoBeneHne MpakTUUECKUX 3aHATHI Ha 0a3e KOMITBIOTEPHBIX KJIACCOB C UCoab30BanreM MKT
TEXHOJIOTHH.

3. Ocy1iecTBI€HHE TEKYILET0 KOHTPOJIS 3HAHUI Ha 6a3e KOMIBIOTEPHBIX KIACCOB C TPUMEHEHHUEM
HUKT texnooruii.

HepequL IIporpaMmMHOIo 06eCH€‘IeHI/I}I, HCIIOJIB3YEMOI'O B 06pa30BaTeJ'IBHOM Imponecce:
e OC Windows 7;

Microsoft Office 2010;

Microsoft Office 2013;

Microsoft PowerPoint;

MathCad 15 Rus.

6. Onucanme MaTepHaJbHO-TEXHHYECKOH 0a3bl, HeOOXOAMMOIi /IS OCYIIeCTBJIEHHS
o0pa3oBaTeIbHOIO Mpouecca No JMCUMIINHE

Ilomemmenus NpeaACTaBJIAKOT coboii y‘-IC6HBIC AYAUTOpUHN I ITPOBCACHUA y‘lC6HBIX SaHHTHﬁ,
npeaAyCMOTPCHHBIX y‘IC6HBIM IJIaHOM H pa6oqe171 nporpaMMoﬁ JUCHOUIIIIMHBI, OCHAIICHHBIC
O60py,Z[OBaHI/IeM N TCXHUYCCKUMHU CPCACTBAMU 06yquI/1;1.


http://eqworld.ipmnet.ru/indexr.htm
http://www.gaudeamus.omskcity.com/PDF_library_natural-science.html
http://www.aonb.ru/iatp/guide/library.html#7

3aHATHSA JIEKIIMOHHOrO TUNAa (IIpU HATUYMU B y4eOHOM IulaHe). Y4eOHbIe ayIuTOpPHH s
3aHSATHHA JICKIIMOHHOTO THUIIA YKOMIUICKTOBaHBI MEOENbI0 M TEXHUYCCKUMHU CPEACTBAMH OOYYCHHSI,
CIIY)KaIllUMU I TIPEICTaBICHUS y4eOHOW WHQpOpMarmu (CTallOHAPHBIE WIM TMEPEHOCHBIE HAOOPHI
JEMOHCTPAIIHIOHHOTO 000pyIOBaHUsl (MPOCKTOP, 3KpaH, KOMIBIOTEP/HOYTOYK), Y4eOHO-HArJsHbIC
mocoOusi (Mpe3eHTalMu 10 TeMaM JIeKIUH), OOECIeUMBAOIINE TEMAaTUYCCKUE WILIIOCTPAIUH,
COOTBETCTBYIOIINE JAHHON IIPOTpaMMe TUCIUTUTHHEI.

3aHATHSA ceMMHAPCKOro Tuma (IIpyM HAIMYMM B y4eOHOM IUIaHE). YueOHble ayIUTOPHUM s
3aHSATHIA CEMHUHAPCKOTO THITA YKOMIUIEKTOBAHBI MEOCIBI0 M TEXHUYECKHMMH CpPEJICTBAMHU OOYUCHUS,
CIIY)KaIlIUMHU JIJIsl TIPEJCTaBJICHUs ydeOHoW umHpopmammu (CTalMOHAPHBIC WU TICPEHOCHBIE HAOOPHI
JEMOHCTPAIIHOHHOTO 000pYA0BaHUS (ITPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).

JlaGopaTopHbie padoThl (Ipy HAMMYMU B ydeOHOM Tutane). [[inst mpoBemeHust 1ab0paTOPHBIX
pabot wucmonb3yercss ydeOHas aymutopust «JlaGoparopus », OCHAICHHAs
CJIEIYIOLIUM 000pY/I0BAHUEM: :

IMpomexyTouHas aTrrectanus. /)i mpoBeeHUS MPOMEKYTOYHON aTTECTAIIUU 110 JTUCIUTUINHE
WCIOJIL3YIOTCS KOMITBIOTEPHBIE KJIACCHI, OCHAIECHHBIC KOMIIBIOTEPHOH TEXHHKOW C BO3MOXKHOCTBHIO
MOJKIIIOUEHUsT K cetnm HHTepHEeT W oOecredeHueM J0CTyla B JJIGKTPOHHYIO HH(POPMAITMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA W/WUIU yuyeOHBIE ayJUTOPHUH, YKOMIUJIEKTOBAHHBIE MEOENbI0 U
TEXHHUYECKUMU CPEJICTBAMHU OOyUCHHUSI.

CamocrositesibHast padora. [lomemeHnus [UIsi CaMOCTOSITENIbBHOM  pabOTBHl  OCHAILIEHBI
KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO TOJKIIOUEHUS K ceTu «VHTepHeT» M JOCTYyNOM K
JNIEKTPOHHOM  HMH(POpPMAIIMOHHO-O00pa30oBaTeNbHOM  cpene  WHCTUTyTa.  Jlisi  opraHuzanuu
CaMOCTOSITEIFHON PaO0THI 00YUAIOIIUXCS UCTIOTB3YIOTCS:

KOMITHIOTEPHBIC KJTACCHl HHCTUTYTA,

OnOIMOTEKa, UMEIOIIast MecTa JUisl 0O0yJaroIuXCcsi, OCHAIICHHBIE KOMITBIOTEPAMH C JOCTYIIOM K
6a3am naHHBIX U ceTu VHTEepHeT.

JuiekTpoHHass uHGoOpPMaIMOHHO-00pa3oBaTeabHas cpeaxa uHcTuryra (QUOC). Kaxnapii
oOyuarouuiicss B TeYeHHE BCEro nepuoia oOydeHHsl oOecreueH WHIUBUAYAIbHBIM HEOTpaHMYEHHBIM
JOCTYIIOM K DJIEKTPOHHOM HMH(pOpMannoHHO-00pa3oBarenbHoil cpeae mHctutyra (OMOC) u3 moboit
TOYKH, B KOTOPOM UMEETCs IOCTYIN K MH(HOPMAITMOHHO-TEIICKOMMYHUKAITMOHHOM ceTn "MHTepHeT", Kak
Ha TePPUTOPUHN UHCTUTYTA, TaK U BHE €€.

OUOC uncTUTyTa 0OCCIICUNBACT:

JOCTYN K Y4eOHBIM TUTaHaM, pabodrM MporpaMMaM JTUCHUTUIAH (MOIYJIEH), MporpaMMaM MPaKTHK,
AJIEKTPOHHBIM y4YeOHBIM M3JaHHUSIM M JJIEKTPOHHBIM 00pa30BaTENbHBIM pecypcaM, YKa3aHHBIM B
pabounx mporpaMMax IUCHUIUIMH (MOJyJIeil), MporpaMMax MpakTuK;

(dbopMHpoBaHKE >IEKTPOHHOTO MOPT(HoIHO 00yUaroIerocs, B TOM YHCIe COXpaHEHUE ero padoT u
OIICHOK 3a 3TH pabOTHI.

B cinyuae peanuzanuu 00pazoBaTelbHON MpPOrpaMMbl ¢ IPUMEHEHUEM 3JIEKTPOHHOTO OOy4deHwHs,
JTUCTAHIIMOHHBIX 00pazoBaresbHbIX TexHOI0ruiH DM OC 10MOTHUTENBHO 00€CTIeunBacT:

¢bukcanuioo xoAa o00pa30BaTENBHOTO Ipollecca, PEe3yAbTAaTOB MPOMEXKYTOUHOM arTecTalud |
PE3yIbTaTOB OCBOEHUS 00Pa30BaTENbHON MPOTPAMMBI;

MpoBeJIeHNE y4eOHBIX 3aHSTHI, MPOLETYP OLEHKHU PE3yIbTaTOB OOyUYEeHHs], peanu3aius KOTOPbIX
MpeIycCMOTpeHa C TMPUMEHEHHEM SJIEKTPOHHOTO OOYYeHHs, IUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHUH;

B3aUMO/ICHCTBUE MEXIY y4yacTHHKaMu 00pa30BaTeIbHOrO Mpoliecca, B TOM YHCIe CHHXPOHHOE U
(WHM) aCHHXPOHHOE B3aMMOICHCTBHS TIOcpeACTBOM ceTH "MHTepHet".

7. OuneHounble Marepuaabl ((poHI OLEHOYHBIX CPeICTB) ISl TeKyWero KOHTPOJS
YCIEBAEMOCTH M NIPOMEKYTOYHOM aTTeCcTaluu

7 ®OH/ OLIEHOYHBIX CPEACTB /UIsl MPOBeJIEHUs MPOMEKYTOYHON aTTecTaluu 00y4Yaromuxcs
no AucuMnIuHe «®uznka»



7.1 IlepeyeHb KOMNeETEHLMI C YKa3aHMEM 3TaNoB UX (POPMHUPOBAHUSI B MpoLecce 0CBOCHHA
o0pa3oBaTe/IbHOI mMporpamMmsl (Tabnuma 9 — s 04HOi PopMbI 0OyUEHHMS)

Tabmuua 9 — [TacnopT GoHIa OIIEHOUHBIX CPEACTB (I 0UHOM (HOPMBI OOYIEHUs)

Kon
Ne KonTpoanpyemsie pazaeibl . HaumenoBanue
KOHTPOJIMPYeMOM
n/n (TeMbl) AMCUUIIMHBI OLICHOYHOI0 CPeACTBA
KOMIIeTeHIIMH
1 ®U3NYECKUE OCHOBBI MEXAHUKHU OIIK-1 KonTpoipHas padora
2 MonnexynsipHas Gpusnka u OITK-1 Eecmp OBAHUC
TePMO/TMHAMHKA OIPOCHI K IK3aMEHY
3 | DmeKrpuecTBo OIK-1
KonTponbnas pabota
4 Marnerusm OIK-1 TecrupoBanue
Bomnpocs! k 3agety
5 | ®usuka konebaHl U BOJIH OIlK-1
6 Orntuka OIIK-1
7 | KBanroBas gusuka OIIK-1 KonTtposnsHas paboTa
8 AToMHas U anepHas puznka OIlK-1 TectupoBanue
Bomnpocs! k 5k3aMeny

7.2 OnucaHue MoKa3areieil 1 KpUTepueB OLEHUBAHUSI KOMIIETEHI[HI HA Pa3IMYHBIX ITanax
UX (popMHPOBaAHMS, ONIUCAHME IIKAJ OLCHMBAHUSA

Ta6muma 10 — IToka3zarenu 1 KpUTEPUH OIEHUBAHKS KOMIICTCHIIUN

Heckpu Iloka3zaTrenb oueHUBAHMS ®dopma KOHTPOJIS

nrop PIP | KJI | KP T 3 C)

KOMIIeT

CHIUH

3HaeT | OCHOBHBIE (busnaeckue ABJICHUS, + + + +
(yHIaMeHTaJIbHbIE TIOHATHUS, 3aKOHBI U TEOPUU
KJaccuyeckoi u coBpemeHHoi usuku (OITK-1)

YMeer | npuUMEHSTH MOJTYYCHHBIC 3HAHUS MO (UHKE MPU + + + +
W3YyYEHUU  JIPYTUX  JUCHUIUIMH,  BBIICIATH
KOHKpeTHoe  (u3uueckoe  cojepkaHue B
MPUKJIIAHBIX 3a/1ayax npodeccuoHanTbHON
nestenprocTH (OITK-1)

Biageer | coBpeMeHHOM HaydHOW ammapaTypoil, METoJamMu + + + +

BBITIOJIHGHUS. ~ DJIEMEHTApHBIX  J1a0OpaTOPHBIX
dbusnyeckux  WccienoBaHMd B o0nacTtu
npodeccruoHanbHO# aesTeabroctn OITK-1)

7.2.1 JTan Tekyuero KOHTPOJIs 3HAHUI
Pe3ynpTaThl TEKyLIEro KOHTPOJIA 3HAHUNH M MEXKCECCHOHHOM aTTecTallid OIEHMBAIOTCS 10
NATHOANIBHOH IIKaJIe ¢ OLEHKaMU:

® «OTIHYHO»

«XOopomo»
«YAOBJICTBOPUTCIIBHO»
«HCYAOBJICTBOPUTCIIBHO»
«HEC aTTCCTOBAH»




Tabmuua 11 — Iloka3arenn W KpUTEPUU OIICHUBAHUS KOMIICTCHLMI Ha 3Tale TEKYIIEro KOHTPOJIS

3HAHUU

Jeckpu Iloka3aTenb OLEHMBAHUA Ouenka Kpurepnii

nTop OLICHUBAHUS

KOMIIeT

CHIUH

3HaeT | OCHOBHBIC (u3MUecKkue siBieHus, pyHaameHTanbHeie | OTinuHo | [lonHoe mn
MOHSTHS, 3aKOHBI W TEOPUM KJIACCUYECKOM U YaCTUYHOE MOCEILEHUE
COBPEMEHHOU (PU3NKU JIEKIIMOHHBIX,

VYMeeT | npUMEHSTh MOJIydeHHBIE 3HAHHUS 10 (QHU3UKE TpPH IPAKTUYECKUX U
W3Y4YEHUU APYTUX JUCLUIUIMH, BBIIEISITH KOHKPETHOE 71a00paTOPHBIX
¢dusnueckoe cojaepKaHWEe B TPHUKIAIHBIX 3aJad9ax 3apsaTui. Brinoinnenne
po(hecCHOHATBEHON JIESTEINbHOCTH 71ab0paTOPHBIX U

Bnageer | COBpeMEHHOM  HAaydyHOM  ammaparypoid, MeETOJaMH MPAKTUYCCKHX 3a/[AHUH
BBITTOJIHCHHUSA 3JICMCHTapPHBIX 1a00paTOPHBIX Ha ONCHKH «OTIIHIHOY
(buznyecknx HCCIEeI0BaHUI B obnactu
1poheCcCHOHATBHOM IeATETLHOCTH

3HaeT | OCHOBHBIC (HU3MYECKue siBICHUS, (pyHAaMeHTanbHble | Xopowo | [TosHoe mmm
MOHSTHS, 3aKOHBI W TEOpPUM  KJIACCUYECKOM U YaCTUYHOE MOCEIIEHNE
COBPEMEHHOU (pr3uku JIEKIIUOHHBIX,

YMmeer | npUMEHATh TMOJIyd€HHblE€ 3HaHUS 10 (U3MKE TMpu MPAKTHYECKUX U
W3YYEHUU APYTUX TUCIHUIUIMH, BBIAEISATH KOHKPETHOE 1a00paTOPHBIX
(dbu3uYecKkoe CoJep)KaHWe B TPHUKIAAHBIX 3a7adax 3aHATHI. BeimonHeHne
podeccuoHaIbHOMN NeSTEIbHOCTH 71ab0paTOPHBIX U

Bnaneer | coBpeMeHHOM  Hay4HOH  ammapaTypoil, MeToJamu TPAKTHYIECKHUX 3a/[aHA
BBITIOJTHEHUS JJIEMEHTapHBIX 71a00paTOPHBIX Ha OLIEHKH «XOPOIIO»
(bu3rIecKnx HUCCJIEIOBAHUI B oOiactun
po(heCCUOHAIBHON AEATEIbHOCTH

3Haer | ocHOBHBIC (pu3nueckue sBiCHUs, QpyHAaMeHTanbHBIE | Ypaosiuer-| [TomHoe nmn
MOHATHSA, 3aKOHBI W TEOPHM  KJIIACCHYECKOM U | BOpH- YaCTUYHOE MTOCEILECHNE
COBPEMEHHOM (pU3MKN TEIBHO | JIEKIMOHHBIX,

VYMeer | npUMEHATh MOJIydEHHbIE 3HaHMA 10 (QU3MKE IpHU IIPAKTUYECKUX U
U3Y4YECHHUH APYTUX IUCLUIUIMH, BBIIEIATH KOHKPETHOE 1a00paTOpPHBIX
¢u3nyeckoe colepkaHue B MNPUKIATHBIX 337a4ax 3aHATHNA. BeinonHeHue
po(hecCUOHAILHON JIESITENbHOCTH 1a00paTOPHBIX U

Bnageer | coBpeMeHHOM HaydyHOW  ammapaTypoil, MeToaaMu IIPAKTUYECKUX 3aJaHUU
BBIIIOJIHCHUA 3JIEMEHTAapPHBIX J1a00paTOPHBIX Ha OLICHKH
¢bu3nyeckux UCCIICJOBAHUN B obmactu «YIOBJIETBOPUTEIILHO)
po(heccCUOHAIBbHON JIESITENbHOCTH

3HaeT | OCHOBHbIE (u3MUecKue sBieHus, ¢yHnameHtaibHble | Heynos- | IlomHoe unun
MOHATHS, 3aKOHBl W TEOPUU KJIACCHYECKOM W | JIETBOPH- | YACTUYHOE [TOCEIEHUE
COBpEMEHHOM (pu3nku TEIBHO | JIEKLIMOHHBIX,

IIPAKTUYECKUX U

YMeer | npUMEHSATh IMOJIydeHHblEe 3HaHUA 10 (HU3UKE IpU 1AGOPATOPHBIX
U3Y4YEHHUH APYTUX JUCLUIUIMH, BBIAEIATH KOHKPETHOE o
¢buznueckoe COZepiKaHue B MPHUKIAJHBIX  3a/1a4ax Hey I0BIETBOPHTEHHO
l'IpO(l)GCCHOHEUILHOPI ZLe}I”EeJ'ILHOCTI/I _ ¢ BOITTOJHCHHE

Bnazneer | coBpeMEHHOM  HaydyHOM  amnmapaTrypoil, MeTOJamMH 1a6OPATOPHBIX 1
BBITIOJIHEHUS SMEMEHTapHEIX 1a00paTOPHBIX MPAKTHYECKIX
¢bu3nuecKux UCCIIEI0OBAaHUM B obmnactu 3a(anmi.
podeccHOHabHON 1A TEIbHOCTH

3HaeT | OCHOBHbIE (pu3MUeckue sBjieHUs, (yHAameHTaabHbIE | He Henocemenne
MOHATHS, 3aKOHBl W TEOPUM KJIACCUYECKOM W | aTTeCTO- | JIEKIIMOHHBIX,
COBpEMEHHOM (pu3nku BaH IIPAKTUYECKUX U




VYMeer | npuMEHSATh MOJlydeHHbIE 3HAHUA 10 (HU3HKE TIpU 1a00paTOPHBIX
HU3YUCHUU APYTrUuX AUCHUILUINH, BBIACIATH KOHKPETHOC 3aHATHH.
¢dusnueckoe cojaepKaHWEe B TPHUKIAIHBIX 3ajJa49ax Hespinonnenue
npoheccHOHaTBbHON JIESTENbHOCTH 71a00paTOPHBIX U

Bnageer | coBpeMeHHOM  HaydyHOM — amnmapaTrypoil, MeToJamu MPAaKTHYECKUX
BBITTOJTHEHUS 3JIEMEHTapHBIX 1a00paTOPHBIX 3aJaHUM.
(bu3nIecKnx UCCIIeI0BaHUM B obnactu
podeCcCHOHAITBHON IEeATEITHHOCTH

7.2.2 ITan NpoMe:KyTOYHOT 0 KOHTPOJIsI 3HAHUI

B Tperbem cemecTpe pe3ynbTaThl IPOMEKYTOYHOTO KOHTPOJIS 3HAaHUM (3a4€T) OLIEHUBAIOTCS:
®  «3aYTEHO»
®  «HE 3aYTCHO»

Tabmuna 12 - llkajsa u KpUTEPUHN OLIEHUBAHUS 3a4eTa

Onenka
Kpurepuu
«324TEHO» « He 32a4YTeHO0»
O6bem TBepable 3HaHMS B 00beMeE
OCHOBHBIX BOIIPOCOB, B OCHOBHOM Her TBepabIx 3HaHU# B 00bEME
MPAaBHIIBHBIE PEIICHUS OCHOBHBIX BOIIPOCOB, OCBOEHBI
MPaKTUYECKUX 3aaHUH, OCBOEHBI HE BC€ KOMIETEHLIUU
BCE KOMIIETEHIIUU
CucreMHOCTB OTBeTHI HAa BONIPOCHI B IIpeeax Hert oTBETOB Ha BOITPOCHI
y4eOHOTro MaTepuaa, BRIHECEHHOTO yueOHOro Marepuaia,
Ha KOHTPOJIb. BBIHECEHHOT'O Ha KOHTPOJIb.
OCMBICTIEHHOCTb Jomyckaer He3HauuTenbHble | Jlomyckaer 3HAYUTEIIbHbIE
OIHOKH npu OTBETax U | OMMOKKM TIpU  OTBETaX W

IMPAKTUICCKUX I[CI\/'ICTBI/IHX.

MPAKTUYCCKUX ,Z[GﬁCTBPIS[X.

Bo BTOpOM M ueTBEepTOM ceMecTpax pe3yNbTaThl MPOMEXYTOUHOTO KOHTPOJS 3HAHHM
(7K3aMeH) OLIEHUBAIOTCS MO YEThIPEXOaIbHOM LIKaje ¢ OI[CHKAMU:

®  KOTIIMYHO»
¢  «XOopomo»
® «YHOBJICTBOPHUTCIILHO»

® (HEYOOBJICTBOPUTCIIHLHO»

Ta6muma 13 - lllkana 1 KpUTEPUH OLlEeHUBAHUS IK3aMeHa

Onenka
Kpurepuu
«OTJIHYHOY «XOpOLIOo» «YHAOBJIETBOPUTEIbHO»
O6bem I'mybokue 3nanus, | JocraTtouno
YBEpEHHbIE MIOJIHbIE 3HAHMS,
JEHCTBUS 110 [IpaBUJIbHbIE
pEILICHUIO JENCTBUS 110 TBepable 3HaHUS B 00beMe
MPaKTUYECKUX pEILICHUIO OCHOBHBIX BOIIPOCOB, B OCHOBHOM
3a/IaHUM B IOJTHOM | MIPAKTUYECKUX MpaBUJIbHBIE PELICHUS
o0bveme yueOHOit 3aJlaHu B MIPAKTUYECKHUX 3aJaHUI, OCBOCHUE
MIPOIPAMMEBI, obwveme yuebHon BCEX KOMIIETCHIUH.
OCBOCHHE BCEX MIPOrPAMMBI,
KOMIIETEHIIHMN. OCBOEHHUE BCEX
KOMIIETEHIIUM.
CucreMHOCTb OTtBeTsl Ha OTtBeThl HA OTtBeThl HA Nmeerca
BOIIPOCHI JIOTUYHO BOIIPOCHI BOIIPOCHI B HE00X0AMMOCTh




YBSI3aHbI C YBSI3aHBI C npejenax B [I0CTaHOBKE
y4eOHBIM y4eOHBIM y4eOHOTO HaABOIAIIIUX
MarepHuaioMm, MaTepUalIOM, Marepuaia, BOIIPOCOB
BBIHECEHHBIM Ha BBHIHECEHHBIC Ha BBIHECEHHOT'O Ha
KOHTPOJIb, A TAKXKE | KOHTPOJIb, a KOHTPOJIb.
C TEM, 4TO U3ydal TaKKe C TEM, YTO
paHee. u3ydaJl paHee.
OcwmbicnenHocTs | [IpaBunbHBIC [IpaBunbHbIE Homyckaer
yOenuTelbHbIe OTBETHI U HE3HAYUTEIIbHbIE
oTBeTHI. bricTpoe, MPaKTUYECKUE OIKOKH TpH
MpaBUIILHOE U JEHCTBUS. OTBETaxX U
TBOpPYECKOE [IpaBunbHOE MPaKTHYECKUX
MPUHSTHE PUHSITHE JIEHCTBUSX.
pelIeHU, pEUICHUM. Homyckaer
Oe3ynpeyHas I'pamoTHas HETOYHOCTH B
0TpaboTKa 0TpaboTKa TPUHITHA
pELICHUH 3aJaHU. | pPELICHUM MO pelIeHui 1o
YMmeHue nenartb 3a/IaHMSIM. 3a/IaHUSIM.
BBIBOJIBI.

7.3 TUNOBBIE KOHTPOJIbHBIE 3aJaHUS] WJIM MHbIe MATEPHAJbI, HEOOX0AUMBIE /ISl OLleHKH 3HAHMIA,
YMEHHUIl, HABBIKOB U (MJIM) ONbITA AESTEJbHOCTH, XapPaKTepH3YIOIIUX 3Tanbl (GopMUpOBaAHMS
KOMIIEeTEeHI Ui

Texymuit KOHTPOJIb YCHEBAaEMOCTH OCYIIECTBISETCS Ha MPAKTUYECKUX M JaOOPaTOPHBIX
3aHATUAX: B BUJIE OIIPOCA TEOPETUYECKOTO MaTEPHANIa U YMEHUS IPUMEHSTh €r0 K PEHICHUIO 3a7a4 Yy
JOCKH, B BHJIE€ IPOBEPKH JOMAIIHUX 3aJaHUM, B BHUJE TECTHUPOBAHUS 10 OTIEIBHBIM TEMawm,
IIPOBEAECHUEM KOHTPOJIBHBIX paboT MO paszenaM AUCHUILUIMHBL KOHTposbHbIE pabOThI MPOBOISTCA
Ha MPAKTHYECKHUX 3aHATUAX M0J KOHTPOJIEM IpernoaaBaTesns. BapuaHTel paboT BBIIAIOTCS KaXaA0My
CTYAEHTY UHIUBUAYaIbHO. [Ipy yclOBUM 3alUTHI CTYAEHTOM BBINOJIHEHHBIX J1a00paTOPHBIX paboT
U YJOBJETBOPUTEIBHOTO HAMUCAHUS KOHTPOJBbHOM pabOThl CTYAEHT JOMYCKaeTcd K chaue
3ayera/sK3aMeHa.

IIpoMexyTOUHBI KOHTpPOJIb OCYILECTBIIAETCS Ha 3adeTe/IK3aMeHEe B BUJIE MHCbMEHHOIO
OTBETa Ha TEOPETUYECKHUE BOIPOCHI U PELICHMs MPAKTHUYECKOTO 3aJaHusl OMiIeTa M MOCiIeayromen
YCTHOM Oece/ibl ¢ MpernoaBaTeeM.

7.3.1 IlpumepHas Tematuka PI'P
He npenycmoTpensl

7.3.2 IlpumepHasi TemaTuka u cogepxkanue KP
1 cemectp ODO

3agaua 1.IlpsmonuHeliHOE ABM)KEHHE TOYKM 3a/laHO ypaBHEHHEM X=-2+3t —0,5t2. Hanucars
ypaBHEHHUE 3aBUCHMOCTH CKOPOCTH U YCKOPEHHS TOYKH OT BPEMEHHU, HAMTH KOOPIMHATY U CKOPOCTh
TOYKHM yepe3 2 ¢ MMoCIie Havaja ABMKCHUSI.

3agaua 2. Teno Maccoit 3 Kr majaer B BO3yXe C yCKOPEHUEM 8§ M/c2. Haiitu CUJIY CONPOTUBJICHUS
BO3/yXa.

3agaua 3. Koneco ¢ BHemHuUM paauycoM R u BHyTpeHHHM pamuycoMm r = R/2 kartutcs 6e3
CKOJIBKEHUS 110 TOPU30HTAIBHON MOoBepXHOCTH. OmpeenuTh, BO CKOJIbKO pa3 KMHETUYEeCKas SHEPrus
MOCTYNATENBHOTO JBMKEHHUS 00JIbIlIe KHHETUYECKOM SHEPTUH BPAIATEILHOTO IBIKEHUSI.

3agaua 4. MarepuanpHas TOYka Maccoi m = 5 T cOBeplIaeT TapMOHHMYECKHE KOJIeOaHUs C
gactoroil Vv =0,5 'n. AmMmuutyna konebanuit A =3 cM. OmnpenenuTs: 1) cKkOpoCTb TOYKH B
MOMEHT BpeMEHH, KOorJa cMmeleHue X = 1,5 cM; 2) MakCUMalbHYIO CUly  Fmax, JEHCTBYyIOIIYIO Ha
TOYKY; 3) TOJIHYIO SHEPTUIO KOJIEOTIOMISIHCS TOUKH.

3anpaua 5.boek cBaitHoro Mmonorta maccoit 500 kr maznaer Ha cBaro Maccor 100 kr co ckopocTbio 4
M/c. Onpenenute KUHETUIECKYIO DHEPTHIO, TIEPEISITIYI0 BO BHYTPEHHIOIO YHEPTHIO CHCTEMBI.



3agauya 6. Uepe3 ONOK, YKpEIUICHHBI Ha TOPH3OHTAJIBHOW OCH, NMEPEKHMHYTa HHUTh, K KOHIAM
KoTopoi#l mpukpemieHsl rpy3sl m1 = 300 r 1 mp = 200 r. Macca 6moka mo = 300 r. brok cuuraTh
OJHOPOJHBIM AUCKOM. HalTu JIMHEHOE YCKOPEHUE TPY30B.

2cemectp ODPO

3agaua 1. /[Ba ToueuHbIX 31eKTpuueckux 3apsaa qi= 1HKn u q2= -2 uKn Haxozgstcst B Bo3ayxe Ha
paccrossauu d= 10 cm apyr ot npyra. Omnpenenuth HaNmpsDKEHHOCTh TOJISA, CO3/1aBaeMOr0 STHMHU
3aps/iaMy B TOYKEA, yAaJeHHOM OT 3apsijia 1 Ha pacCTOSIHUE 1= 9 CM U OT 3apsjia g2 Har2= 7 CM.

3agaua 2. OnpenenuTh YCKOPSIOIIYIO pa3sHOCTh MOTeHIMaaoB U, KOTOPYIO TOJDKEH IPOUTH B

ANEKTPUYECKOM TIOJIE DJIEKTPOH, 00JadaroNINil CKOPOCTHIO vi= 10° wm/c, 4To6BI ero CKOPOCTH
BO3pocCIa B 2 pasa.
3anaua 3. batapero u3 1Byx koHaeHcaTopoB eMKOocThio C1= 400 nd u Co= 500 n®

COCIMHIIIM TIOCTIEJOBATEIbHO M BKIIOUMIU B ceTh ¢ HampspbkeHuemM Ui= 220 B. Ilotom Oarapero
OTKJIFOUMJIM OT CETH, KOHAEHCATOPbI pa3beIUHIIN U COETMHUIIN MapaJljIelIbHO 00KIaIKaMU, HUMEIOIIUMU
oJIHOMMEHHBbIE 3apsiibl. Kakum Oyner HanpskeHue Ha 3aKUMax MoJIy4eHHOU O6atapen?

3apaua 4. 3apsn q=1HKn B BO3ayxe W3 TOUKHM, HAXOJMIIEHCS Ha pacCTOSHUU r1 = 1 M OT
OECKOHEYHO JJIMHHOW paBHOMEPHO 3apsLKEHHON HUTH, MEPEMECTHIIN B TOUKY Ha paccTostHuM ro= 10 cm
ot Hee. OnpeaenuTs paboTy, COBEPILIAEMYIO IPOTUB CHUJI TIOJIS, €CIIU JIMHEHHAs! INIOTHOCTD 3apsiia HUTUT
= 1 mxKn/m. Kakas pabora coBepmiaercst Ha mocneqaux 10 cm mytu?

3apaua S. Ilpu BHemHem comportuBieHnd Ri1 = 8 Om cwmia toka B menu I = 0,8 A, mpu
conpotuBiieHnd Rz = 15 Om cuna toka B nmemm Iz = 0,5 A. OnpenenuTs cuiy TOKa KOPOTKOTO
3aMbIKaHusa uctounuka I J(C.

4 cemectp ODO; 4- 5 Tpumectp 30O

3apaua 1. Ha mudpakunoHHYIO pemieTky HOPMAJIbHO TMajgaeT MOHOXPOMATHUYECKHil cBeT. B
CTIEKTpE, TIOJYYEHHOM C TOMOIIBIO0 3TOW JU(PAKIIMOHHON PEIIEeTKH, HEKOTOpasi CIEKTpaibHAasT JTHHHS
HAGIIIOaeTCs B TIepBOM Topsiake mox yrinoM ¢ = 11° . Onpeenuts HaMBBICIIHIT MOPSIOK CIICKTPA, B
KOTOPOM MOKET HaOJII0IaThCS ATa JTUHUSL.

3amaya 2. [Iy4yok ecTECTBEHHOTO CBETa MMaJlaeT Ha CTEKJIO C MOKa3aTeyeM mnpegomMieHus n = 1,73.
Onpenenutpb, NpyU KaKOM yrje MpeoOMIICHHUS OTPa)KEHHBIM OT CTEeKJIa My4OoK CBeTa OyJeT MOJHOCTHIO
MOJISIPU30BaH.

3agaua 3. J[Ba noJsisspu3aTopa pacrosiokKeHbl TaK, YTO YroJl MEKIY UX IUIOCKOCTSIMU MPOIMYCKaHUs
cocraBiser ¢ = 60° . OmnpeenuTh, BO CKOIBKO Pa3 YMEHBIIACTCS HHTCHCHBHOCTH lo €CTECTBEHHOTO
CBETa MpH MIPOXOXKACHUU uepe3 00a momispuzaropa. KosdduuueHT mnoriomieHuss cBera B KaXKIOM
nossipuzatope k = 0,05.

3anaua 4. [Inactuaka kBapna ToamuHon di = 1 MM, BeIpe3aHHas IEPIEHANKYISIPHO ONTUYECKON
OCH KpHCTaJUIa, NMOBOPAYMBAET IUIOCKOCTh MOJSPU3ALMH MOHOXPOMATUYECKOTO CBETa ONpeesIeHHOM
JUIMHBI BOJIHBI Ha YTOJl (1= 20°, Onpenenure: 1) kakoBa JoJDKHAa OBITH ToMmMHA d2 KBapIeBOU
IUTACTUHKH, MOMEIIEHHOW MEXIy ABYMsS MapajljieIbHbIMU HUKOJSIMH, YTOOBI CBET ObUI IMOJHOCTHIO
noraiteH; 2) kako# mHbl | TpyOKy ¢ pacTBopom caxapa maccoBoil konueHrpanueit C = 0,4 kr/i Hamo
MMOMECTUTh MEXAy HUKOJSIMH JJIsl OMy4deHus Toro xe 3ddexra? YaenpHoe BpalieHue [OL] pacTtBopa
caxapa pasHo 0,665 rpay/(M.Kr.M>).

3agaua 5. B pesynbrare adpdexra Komntona GpoTon npu coynapeHuu ¢ 31eKTPOHOM ObLT paccesiH
Ha yron 0 = 90°. DHeprust paccesHHOTO (GOTOHA €2 = 0,4 M»sB. Onpenenute sHepruto GpoToHa
€1 JI0 paccesHus.

3agaua 6. Omnpenenute ATUHY BOJHBI (JOTOHA, UMITYJIbC KOTOPOTO PaBEH MMITYIIbCY AJIEKTPOHA,
IIPOLIEAIIETO Pa3HOCTh noTeHmanos U = 9,8 B.

3anaua 7. Mcnons3ys Teoputo bopa s atoma Bogoposa, onpenenure: 1) paanyc onmxaiei k
A1py OpOUTHI (TIepBbIit OOPOBCKHIA paguyc); 2) CKOPOCTh ABMIKEHHSI AIEKTPOHA 110 3TOH opOuTe.

3agaya 8. OmpenenuTh 3Hepruto (OTOHA, COOTBETCTBYIOILEIO BTOPOW JIMHUU B IEPBOM
uH(pakpacHol cepun (cepun [lamena) atoma Bogoposa.

3agaua 9. OnpenenuTe 4acToTy CBETa, U3y4aeMOro aTOMOM BOJIOPO/1a, IIPH MEPEX0e dIEKTPOHA
Ha YpOBEHb C TJIaBHBIM KBAaHTOBBIM YHCJIOM N = 2, €CJIH painyc OPOUTHI SJIEKTPOHA U3MEHHJIICS B 9 pas.



3agava 10. Onpenenute IMHBI BOJIH ¢ bpoiins o-4acTUIbl ¥ TPOTOHA, TPOIIEAIINX
OJIMHAKOBYIO YCKOPSIONIYIO pa3HOCTh noTtenuuanoB U=1 kB.

3agauya 11. [Ipumep 1. Yactuna HaxoauTcs B OECKOHEUHO IITyOOKOM, OJTHOMEPHOM,
MPSIMOYTOJIbHOM MOTEHIHAIBHOM sitiiuke. Haiitu oTHOmIeHue pasHoctu AEnp, n+1 COCETHUX
SHEPTeTUYECKUX YPOBHEH SHEPTUU YACTHIBI IpH N= 2.

3agaya 12. Beruuciure TOJMIMIUHY CIOS TOJIOBUHHOTO OCIIA0JICHUS X1/2 Hapanneanoro Iy4dKa y —
W3ITyYeHUs ISl BOJIBI, €CIIH JIMHEHHBINA Kodpduiuert ocmadnenus | = 0,047 cm”

. 22 -
3apaua 13. PagnoakTuBHBIN U30TOM paaus Sé’ Ra mperepneBaer yeTwipe o - pacnaga u asa B -

pacniaga. OnpenenauTs A1 KOHEUHOTO sipa: 1) 3apsamoBoe 4uciio Z; 2) MaccoBOe YHCIO A.

7.3.3 Bonpochl ISl KOJVIOKBUYMOB
He npenycmotpenst

7.3.4 3apanus 1719 TECTUPOBAHUS
IIpumepHoe coaepxxaHue TECTOB:
1 cemectp ODO

1. Teno IBMXETCSI C MOCTOSTHHOM 10 BETMYMHE CKOPOCTHIO 10 TPACKTOPHH, M300paKEHHOM HAa PUCYHKE.
CpaBHHTH BEIMYHHBI ITOJIHOTO YCKOPEHMS Tella B TOUKax A u B.

ad
» B

2. Ha nwke nmpuBeeHHBIX pUcyHKaX (1-4) maHO W3MEHEHHE MPOEKIIUU CKOPOCTH Tesia Vx OT BpeMEHU
.- -

* *,
HJ'ISI KaxKJI0ro Cliy4dasl YKa)XUTC, KaKOU U3 pUCYHKOB (1 -4 ), HAaCT COOTBCTCTBYIOIYIO 3aBUCUMOCTL OT
BpPpEMCHU IMPOCKIUU CHJIIbI Fx, HeﬁCTBYIOHleﬁ Ha TCJIO0.


http://exir.ru/other/chertov/metodichka/618.htm
http://exir.ru/other/chertov/metodichka/618.htm
http://exir.ru/other/chertov/metodichka/631.htm
http://exir.ru/other/chertov/metodichka/631.htm
http://exir.ru/other/chertov/metodichka/631.htm

*, *,

(1) (2) 3) @)

3. TeHHHCHBIA Ms4 JeTen ¢ ummyabcoM [Jq (MacmTab ¥ HampaBieHHs YKa3aHbl Ha DHCYHKE).
Tennucuct npomssen No M4y pe3kuit ymap ¢ cpenneit cuoid 80 H.. M3sMeHHMBIIMIICS UMITYITbC Ms4a

cran [P2.

— 1 BTl
|

| ||
P, 7
7

1

Kaxkoe Bpems nericTBoBasna Ha M4 cuia?

4. JlBa ManeHbKUX MACCHUBHBIX IIapuKa 3aKpEIUIeHbl Ha KOHI[AX HEBECOMOIO CTEpKHS JUIMHBI d.
CrepkeHb MOXKET BpalllaThCAd B TOPU3OHTAIBHOM IJIOCKOCTH BOKPYI BEPTHUKAJIBHON OCH, MPOXOISAIIEH
yepe3 cepeMHy cTepkHsA. CTep:KeHb PacKpPyTHIM 0 YII0BOW CKOpocTH mi. llox nedicTBueM TpeHuUs
CTepKEHb OCTAHOBHJICS, IPU ATOM BBIIEIHIOCH TEII0 Q1.

HaiiTu Beiensitoneecs mpu OCTAaHOBKE TeJla TEIUIO, €CHM CTEPKEHb ObLI packpydeH 10 yrioBOn
CKOPOCTH (2=3®1.

5. Ha pucynke npuBeensl KpuBble GyHKINN pacTipefieeHUs] MOJIEKYJT H1€alIbHOTO ra3a Mo CKOPOCTSIM
(pacnpenenenue MakcBesuia) sl ABYX pa3UYHbBIX Fa30B, KOTOPbIE HAXOAATCA MIPH OJMHAKOBON
Temmeparype.

dN
f(v)=
3,Z[eCL Ndv — J0JIA1 MOJICKYJI, CKOPOCTH KOTOPBIX 3aKJIFOYCHBI B UHTCPBAJIC CKOpOCTGfI oT V 10
v+dv B pacueTe Ha CANMHUILY 5TOTO HMHTCPBAJIA.

AN

v
CpaBuute MossipHbie Macchl ( M1 1 M ) ra30B u II0MIaad 10 KPUBBIMH

6. Ha pucynke n3o0paxen uuki Kapro B koopaunarax (P,V).




Ha xaxom sTane npoucxoaur:
e U30TEPMHUYECKOE paclIupeHue (C:xatue) raza
e anuabaThyecKoe paclimpeHue (CKaTue) rasa
e yBeJMuYEHHUE (YMEHbILEHUE) TEMIIEpaTyphl rasa
o yBenu4eHUe / YMEHBIICHUE SHTPOTIMU CUCTEMBI
e yBeJMuYeHHUE (YMEHbILIEHNE) BHYTPEHHEN SHEPTUHU T'a3a
e anuabaThyecKoe HarpeBaHue (OXJIAXKIEHUE) Ta3a
e TPOIECC, B KOTOPOM SHTPOIIHUS TIOCTOSIHHA
7. Ha muarpamme (P,V) nzo0paxeH MUKIMYECKUH MTpoIiece.

P4 ' 1 1

T
e
5 LA —E—" =2

1 2 3 A
Kak mensiercs Temneparypa Ha pa3IuyHbIX ydacTKax?
8. OmHOATOMHOMY HJI€aJTbHOMY T'a3y B pe3y/IbTaTe N300apruecKoro mpolecca MoIBeIeHO KOJTMYECTBO
ternoTbl AQ. Kakast 70J1s1 TEIJIOTHI pacXoayeTcs:
« Ha yBEIMYCHUE BHYTPECHHEH SHEPIruu rasza AU
AQ
« HapaboTy, COBEPIIAEMYIO Ta30M AA

AQ

3 cemectp ODO, 2 Tpumectp 30O
1. Tlone co3maHO pPaBHOMEPHO 3apsDKEHHOW cepHuecKoll TMOBEPXHOCTBIO C 3apsiioM —(. YKaXuTe
HaIpaBJICHUE BEKTOPA IPaJMCHTA MOTEHIMAJIA B TOUKE A.

2. KonneHcarop, 3alOJIHEHHBIH AMANIEKTPUKOM C JUAJIEKTPUYECKOW MNPOHHUIIAEMOCTBIO €, HMEET
sHepruto W. HallTu 5»HEpruro »JIEKTPUYECKOrOo INOJs KOHJEHCATopa IOCIE€ YNAJIEHHS W3 HEro
IUBJIEKTPUKA TIPU YCIOBUH, YTO KOHAECHCATOP:

¢ OTCOEAMHEH OT NCTOYHHUKA TOKA

« IPHUCOEIUHEH K HCTOYHUKY TOKA
3. Ha pucyHke mnpejcTaBieHa 3aBUCHUMOCTb CHJIBI TOKAa, MPOTEKAIOLIEr0 Yepe3 ydyacTOK LEeMH, OT
HanpsbkeHus. Haiitu paboTy Toka 3a 10 MunyT npu Hanpspkenuu 30 B.



4. Ha pucyHKke AaHa cxema 3JIEKTPUYECKOW IeMH, BKIItoUaromas JaBa uaeaibHbix ucrounuka ¢ JC 1 u
€ W TpH pe3ucropa c compoTuBieHussiMu Ri, R u Rsz. HampaBinenus TOKOB B BETBSIX IOKa3aHbI
cTpenkamu. HampapiieHne 00Xxo/1a KOHTypa — IO 4acOBOM CTpeJike. 3amucaTrbh ypaBHEHHUS 110 BTOPOMY
npasuity Kupxroda uis pa3iauuHbiX KOHTYPOB.

5. Ha pucynke n300pakeH MPOBOJHUK MAacCCOW M, TMOABENICHHBIM HA MPOBOMAIINX HHTSIX, UYepe3
KOTOpbIe TToABeIeH TOK [. IIpoBOTHHUK MTOMEIIEH B MArHUTHOE MOJIE ¢ MArHUTHOW MHAYKIIMEN B.

VYkaxuTe, MpU KaKUX HAIPaBICHUSX TOKAa M BEKTOpa MArHUTHOW MHAYKUIUU CUJIa HATSKEHUS HUTEH
MOJKET OBITh PaBHA HYJIIO.

6. MoHbl, uMmeromnue 0oJWHAKOBBIE CKOPOCTH, HO pa3Hble YAEIbHBIC 3apsibl, BIETAIOT B OJHOPOIHOE
MarHuTHoe noJje. VX TpaekTopuu npuBeIeHbl HA PUCYHKE.

Kakoii TpaekTopuu COOTBETCTBYET BEIMUYMHA HAMOOIBIIET0 (HAUMEHBIIIET0) YASTBLHOTO 3apsaia
7. Ha pucyHke moka3aHa 3aBUCHUMOCTb CHJIBI TOKa OT BPEMEHHM B DJICKTPUUECKON Iemu ¢
WHIYKTUBHOCTBIO IMI H.



Haiitu monyns cpennero 3Hauenus O/1C caMOMHIYKIMK /711 pa3iIMYHbIX BPEMEHHBIX HHTEPBAJIOB.

8. Konryp miomanpio S = 0,1m? pPacCIIONOXKEH IEPIECHIUKYISIPHO K JMHUAM MAarHUTHOW WHIYKIIMH,
KOTOpasi U3MEHsieTcsl Mo 3akoHy B = (2 + 10‘[2)[10'2 Tn. Hanucars 3akoH u3menenuss moayis D/C
WHIYKIIMHU, BO3HUKAIOLIEH B KOHTYpE.

9. Haiitn nonHyro sHepruro konebanuii (B M/Ix) Mpy>KMHHOTO MasiTHUKA, €CIIH KOJICOaHHUS TPOUCXOIIT:
noj aewcreueM cwibl F ¢ ammutynoit A:

F=0[ 5x H; A=4cm

F=C 10x H; A=2cm

F=[" 20x H; A=5cm

10. Ha pucynke npezacTaBieHa 3aBUCUMOCTb aMIUTHTY bl KOJIEOaHUH TPy3a Ha MPYKUHKE C )KECTKOCTHIO
k=10H/M OoT 9acTOTHI BHEIIHEH CHIIBI.

A cm
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Haiiru:

« Maccy KOJIeOJIOIIerocs rpy3a

¢  MaKCHUMAaJIbHYIO SHEPTHIO B 3TOI CUCTEME
11. Haiigute a) CKOPOCTh paclpOCTPAHECHHSI BOJIHBI B M/C; 0) IIJTMHY BOJIHBI; M) TIEPUO KOJICOAHUH, €CITH
ypaBHEHHUE MJIOCKON CUHYCOUIAIbHON BOJIHBI, pacrpocTpaHsoieiics B1oib ocu OX, umeeT BUA:

£ =0,01sin(10% —2x
€ =0,01sin( 100t —5x

& =0,2sin(3,14t —62,8x)

12.Ha pucyHkax T@peAcTaBiICHbl MIHOBEHHbIE (oTorpaguu  3NEKTPUYECKOM  COCTaBIAOIIEH
AIIEKTPOMArHUTHOM BOJIHBI, Mepexosuieil u3 cpeapl 1 B cpeny 2 NmepHeHAUMKYISIPHO I'paHUIE pa3zena
AB.

Haiiti nns o6oux cimydaes:
« CKOpPOCTb CBeTa B cpezie 1, ecnu cpena 2 - BakyyMm (puc.1)
« CKOPOCTb CBeTa B cpejie 2, eciu cpeaa 1 - BakyyM (puc.2)
« OTHOILIEHHUE CKOPOCTH CBETA B Cpefie 2 K €ro CKOpocTu B cpeze 1
« OTHOCHUTEJBHBIN IMOKa3aTeNb MPEIOMIICHUS 3TUX cpel n12 (N21)



2 cemectp ODO
1. Ceer majaeT Ha TOHKYIO IUIEHKY C IOKa3aTeJeM IMpeJOMJICHUS 1N, OOJBIIMM, 4YeM IOKa3aTeib
MPETOMIIEHUS OKPYXKAIOIIEN CPEBI

UYemy paBHa pa3HOCTb XOJa JTy4ei Ha BBIXOJE U3 TOHKOM MIeHKU?

2. CBeT OT HEKOTOPOTr0 MCTOYHHKA MPEACTABISIET COO00HM JBE TUIOCKHE MOHOXPOMATHUYECKHE BOJIHBI C
JUIMHaMU A1 U A2 . Y 3KCIIEpUMEHTATOpa UMeeTCs /IBe NU(pPaKLMOHHbIE PEIIETKH, IOCTOSIHHBIE U YUCIIO
mieneit  KoTopeix coorBeTrcTBeHHO di , Ni u d2, N2 Ilpm HopmanbHOM mafieHMM cCBeTa Ha
TU(PPaKIMOHHYIO peleTKy 1, moixydeHo n3oopaxeHue s MakcuMyma m, mokazanHoe Ha puc.l. Ilocie
TOT0, KaK AU(PPaKIMOHHYIO peuieTKy | MOMEHsUIM Ha peleTky 2, 300pakeHrne MakCMMyMa m CTajo
TaKUM, KaK TIOKa3aHO Ha puc.2.

CpaBHI/ITe IMOCTOSAHHBIC PCHICTOK U UX YHUCIIO H.ICJ'ICf/i.

3. Ilpu magenuu cBeTa U3 BO3ayxa Ha AUAJIEKTPHUK IOJ YIJIoM bprocrepa oTpakeHHBIN JIyd CTAHOBUTCS
IIOJIHOCTBIO IMOJIIPHU30BAHHBIM. OHpe,Z[eJ'II/ITB IIoKa3arcjib MPCIOMIICHHA OUIJICKTpHUKA, C€CIIM YIolJl
Ep}OCTe%)a paBeH:

30° (60°, 45°).

4. Ha pucyHke mokazaHa KpuBasi 3aBUCUMOCTH CHEKTPaJbHON IUIOTHOCTH SHEPreTUYeCKO CBETUMOCTHU
abcomoTHO uepHoro tena oT AnuHbl BoiHbl pu T=10000K. IIpu kakoii TemmepaType AJWHA BOJHBI,
COOTBETCTBYIOIIAs MAKCUMYMY U3ITydeHHs aOCOIIOTHO YepHOro Tena Oyaer paBHa 580 HM?

4 10000K

=

290 A HM

5. Ha pucynke noka3aHsl HalpaBJIeHUs aIA0IEro (POTOHA, pacCeIHHOTo (POTOHA U DJIEKTPOHA OTJaul
(). Yrom paccesnus 90°. Ecnm MMOynbChl 3J€KTPOHA OTAAQYM M PACCESTHHOTO (OTOHA paBHEI



coorBerctBeHHO 3 (MaB.c))m’ wu 1,5 (MaB.c/m), TO HampaBlieHUE ABIKEHUS DJIEKTPOHA OTIA4d
COCTaBJIIET C HAIIPABJICHUEM MaJaroNero GoToHa yroi [ (B rpagycax), paBHBIH ...

6. Ha pucyHke npejicTaBiieHa 1uarpaMma SHEPTeTHIECKIX YPOBHEW aToMa.

E
E;
Eq4
Ez

E

Eq

- k k 4

1 2 3 4 5

E;

VYkaxute, KaKoMy IIepexoly COOTBETCTBYET:
e TmorJionmeHue poroHa ¢ HAMOOIBIICH ITUHON BOJTHBI
e ToTJIONIEeHUE (POTOHA C HAMMEHBIIICH IJTUHOW BOJTHBI
e wucmyckaHue (oToHA C HAMOOIBIIIEH ITMHOW BOJIHBI
e wucmyckaHue (OTOHA C HAUMEHBIIICH TTHHOW BOJTHBI
e wucnyckaHue (OTOHA ¢ MAKCUMaIbHOM dHEPrUei
e HcCIycKaHUE (OTOHA C MUHUMAJIbHOM SHEepruen
7. HaiiTu oTHOIIEHUE IJIMH BOJIH Jie bpoiiis mpoToHa U o -4aCTHIIBI 7S CITy4aeB:
« TPOTOH U O -HaCTUIA JABUTAIOTCA C OJJMHAKOBBIMHU CKOPOCTAMU
« CKOPOCTH MPOTOHA B 2 pa3a 0osblie (MEHbIIE) CKOPOCTH 0, ~4aCTHIIBI
« TPOTOH H 0 -4ACTHIIA YCKOPEHBI OIMHAKOBOI Pa3HOCTHIO MOTEHIINAIOB

8. BrIcokas MOHOXpPOMATHYHOCTH JIa3€pHOI'0 HU3JIYUCHUSA OGYCJ'IOBJ'IGHa OTHOCHUTEJIBHO OOJBIINM
BPEMCHEM XH3HU JJICKTPOHOB B METAacTaOMJIILHOM COCTOSIHUM O iDDC . Y‘II/ITBIBaH, YTO ITOCTOsHHAsA

7h=6,6-10"1%B.¢

[Tnanka , OLIGHUTH IIUPHUHY METacTabUILHOTO YpOBHS (B 3B).

9. BonHoBast (hyHKIIMS YacCTHUIBI B MPSMOYTOJbHOM OJHOMEPHON MOTEHIHABbHOHN siMe ¢ OECKOHEYHO
y(x)=  Dn
- X
Asin

BBICOKMMH CTCHKaMU IUpUHO# | uMeeT Bu:
KakoBa BeposSITHOCTh TOTO, UTO YaCTHIIa MOXKET ObITH OOHApYKEHa!

« B IIeBOI (IIpaBOii) MOJOBUHE MOTEHIIUAIBLHOM SIMBI

+ BoOOmactu x > 1 ...

+ BoOOmactux <l|..

« BoOOmactu 0< x<|...

10 Kak u3MeHSIOTCS CeIyIolie XapaKTepHCTHKK sjpa (paccMOTpeTh o - pacham; B - pacnang u B -

pacma):
« 3apsJI0BOC U MacCOBOE YHMCIIA sIpa



11.

12.

e IOPSAKOBBIA HOMEP DIIEMEHTA

e UHCJIO HYKJIOHOB B S7IpE

o 3apsn sAapa

e YKCJIO IPOTOHOB Y HEUTPOHOB B S/IpE

Ipu B & pacnajge UMEIOT MEETO PEAKLMH. . .
APV A et

2 2

XA VA% Lot By

_]_ . Q_
XZE‘ —>YZA +e +Vv
. Z Z+1 e

n—>p+e +v,
p—on+e’ +ve

p—>p+e +v

. €

Y4acTHUKaMH OJJHOBPEMEHHO CHUJIBHOTO U 3JIEKTPOMArHMTHOTO B3aWUMOJIEHCTBUS SABIISIFOTCS ...
+  KBapku

¢ DJCKTPOHBI

¢ IPOTOHBI

¢ HEUTPUHO

7.3.5 Bonipoch /151 3a4€TOB ¥ 3K3aMeHa Mo TUCHUILINHEe «DH3uKa»
1 cemectp (3x3amen) OPO

®dusndeckrue 0CHOBBI MEXaHUKH; MoJekymsipHast pu3nuka
1. Tlpenmer mexaHuku. Paznensl MEXaHMKHM CTaTHKa, KHHEMAaTHKa, IMHAMKUKa. MexaHuyeckoe
JBMDKEHUE U €r0 OTHOCHUTENIbHOCTB. CricTeMa oTcueTa. MaTepualibHasi TOUKa U CIIOCOObI 3a/IaHUsl €€
IOJIOJKEHHUSL.
2. CnocoObl onMcaHus JBMXKEHUS MaTepuanbHO Toukd. KnHemarndyeckoe ypaBHEHUE ABUKEHMSL.
Tpaexkropusi.
3. Bexrop nepemernienns. CKOpocTh M YCKOPEHHE MaTepUaIbHOM TOUKH.
4. VYckopeHHe HOpMajabHOE, TAHTCHIIUAIBHOE U M0JIHOE. ETMHMIIBI yCKOpEHMS.
5. JIBukeHHe MaTepHaIbHON TOUKU MO OKPYKHOCTH. CBSA3b MEX]ly TMHEHHBIMU U YTJIOBBIMU
XapaKTEPUCTUKAMH JIBUKEHUS.
6. HnepuuanbHble cucteMsl oTcuera. GopmynupoBka nepsoro 3akoHa Herotona.
7. TloctynarenbHOE M BpalaTelbHOE ABWKEHHUE TBEPIOTO Tella U UX XapaKTEePUCTUKU.
8. IlpeobOpazoBanus ['anumnes. MexaHWYECKUI MPUHIIUAIT OTHOCUTEIBLHOCTH [ amunes. ['panuiipl
IIPUMEHUMOCTH KJIACCHYECKON MEXaHUKHU.
9. Tlocrynatel cnennanbHOM Teopun oTHocuTeNnbHOCTH. [Ipeobpasosanus Jlopenna.
10. OTHOCHUTENBHOCTH JUIMH U IPOMEKYTKOB BpeMeHU. VIHTepBasl MeX 1y IByMs COOBITHAMHU.
11. Cuna kak Mepa MeXaHMUYECKOTro JeiicTBus. Bunpl cui B Mexanuke. [IpuHINI HE3aBUCUMOCTH
JNIEUCTBUS CHUIL.
12. UWueptHsble cBoiicTBa MaTepuu. Macca. mmynbsc MarepuanbHoil Toukd. OCHOBHOM 3aKOH
JMHAMUKU MaTepHaibHOM Touku (Btopoii 3akon HeroToHa).
13. Tpernii 3akoH HetoToHa. Cuctema MatepuaabHbIX TOUYeK. L[eHTp Macc U 3aKOH €ro JABHKEHHUSL.
14. 3axoH U3MEHEHUs UMITYJIbCa MEXaHHUUECKOW CUCTEMBbI MaTepHaIbHbBIX TOUEK.
15. JIBmwxeHue Tena NepeMEeHHOM MacChl.
16. DHeprus kak Mepa pa3In4HbIX GOPM JBHXKEHUS MaTepUU. DHEPrus MOTEHUUAIbHAS U
KMHETHYECKAs.
17. PabGora kak Mepa u3aMepeHus 3Hepruu. PaboTa nocTosIHHON U epeMeHHON CUiTbl. MOIITHOCTb.



18. TI'paBuTanMoOHHOE B3aMMOJACHCTBHE. 3aKOH BCEMHPHOTO TaroteHust Herorona. HanpsokeHHOCTD
Y NOTEHLMAJ IPaBUTALIMOHHOTO HOJIS.

19. BpamarensHoe ABMKEHHE a0COJIIOTHO TBEPAOTO Tena. MOMEHT CHiibl. MOMEHT UMITYyJIbCa.
3aKOH U3MEHEHUS] MOMEHTA UMITYJIbCA.

20. MoMEeHT HHEPIMU MEXaHUYECKOH CHCTEMBI OTHOCUTEIBHO HENOABIKHOU ocu. [TpumMepsl
pacuera MOMEHTa UHEPLIUU.

21. OcHOBHO¥ 3aKOH AWHAMHKH BpPAIIATEIHLHOTO IBWKEHHUS TBEPAOTO TeIa BOKPYT HEMOABHKHOMN
ocHu.

22. 3aKoH COXpaHEHUS UMITYJIhca. AOCOIIOTHO HEYNIPYTUH yaap.

23. 3aK0H COXpaHCHHSI MEXaHUYECKOM dHEPTruu. AOCOIIOTHO YIIPYTrUid yaap.

24. 3akoH COXpaHEHHS MOMEHTA UMITYJIbCA.

25. Tapmonmyeckue KonebaHus. Y paBHEHHE TAPMOHUYECKUX KoteOaHuid. AMIUnTYyaa u dasza
kosebanuii. CKOpOCTh M YCKOPEHHUE TIPH TAPMOHHYECKUX KOJICOAHMSIX.

26. BwIiHyXkaeHHBIC KOJIeOaHUs. YpaBHEHNE BRIHYKICHHBIX KoJeOaHmi. AMIIIUTYa 1 da3a
BBIHYX/ICHHBIX KojeOaHuii. Pezonanc.

27. MW3oOpaxkeHue KojaebaHUi C MOMONIBIO Bpamaronierocs Bekropa. ClioskeHue 0 TMHAKOBO
HaIpaBJIEHHBIX KOJICOaHUH.

28. Kunernueckas. [loTeHIManbpHas ¥ IOJTHAS DHEPTUS TAPMOHUYECKHUX KOJIeOaHUH.

29. 3aryxaromye KojeOaHus. AMIUTHTY/Ia. YaCTOTa M MEPUOJT 3aTYXAIOMINX KOJIeOaHHIA.
Jlorapudmuueckuit JEKPEeMEHT 3aTyXaHUsl.

30. CroxeHre B3aUMHO TEPIICHINKYISPHBIX KOJIEOaHU! C pa3IMIHBIMU 3HAUYCHUSIMHA PA3HOCTH
HavyanbHBIX ¢a3. TpaekTopus KoyieOoNencsl TOUKU CKIIabIBaeMbIX Kojebanuil. durypsl Jluccaxy.
31. Maremarndeckuii MasTHUK. COOCTBEHHAsI 9aCcTOTA U TIEPHO]] MATEMATHIECKOTO MasiTHUKA.
32. Owusnueckuit mastHUK. [IpuBenennas qmuHa. CoOCTBEHHAS YacTOTa M ITEPHO.T] KOJICOaHWS.

33. IIpemmet monekynsapHo# pu3ukn. TepMoanHaMUKN U cTaTndeckor pu3uku. CTaTHIecKu n
TEPMOJIMHAMUYECKHUI METO bl uccieoBanus. TepMoquHaMuyecKkue cucteMsl. TepMoauHaMuYecKue
napaMeTpsl U MPOLECCHI .

34. ArtomHas u MoJieKylsipHas Mmacca. Mok 1 unciio ABoraapo. MouisipHast Macca.

35. WneanbHbIl ra3. YpaBHEHHE COCTOSTHUS HI€ATLHOTO Ta3a.

36. WneanwpHbIi Ta3. M3omnporiecchl naeanbHbIX Ta30B. 3akoHbl boims-MapuoTra. ['eit-JIroccaxa.
[apms. I'paduyueckoe n3o00pakeHHEe U30TPOIECCOB.

37. OcHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETHYECKOM Teopuu. CpeaHsis KBaApaTHuIHas
CKOPOCTb.

38. Craruueckas pusuka. Pacnpenenenne Makcpeiia MOJIEKyII raza o ckopoctsim. Cpensist
apudmernyeckas, CpeHss KBaapaTuyHas U HauOoJee BEpOATHAs CKOPOCTH.

39. bapomerpuueckas popmyna. 3akon bonbiMana 1uist pactpeielieHus YaCTUIl BO BHEILTHEM
MOTEHIIMATILHOM IIOJIE.

40. TemnoBoe nBrKeHHe MosieKynl. CpeaHsst JyInHa CBOOOJHOTO Mpobera MOJIEKyJI, CpeiHee BpeMst
cBOOOTHOTO TIpodera

41. Ywucno creneHeit cBo6oabI MoJeKybl. [locTynarenbHble, BpalareabHble U KoJeOaTenbHbIe
CTETEeHH CBOOOIbl. 3aKOH PAaBHOMEPHOIO paclpeAeNeHUs] JHEPTUH 0 CTENEHsIM CBOOOIbI.

42. BHyTpeHHs SHEpPrus UaeanbHOro rasa.

43. Kaccuueckas Teopusi TEIUIOEMKOCTH UealbHbIX Ta30B. 3akoH Jrononra-IlTu.

44. BuytpeHHsq dHeprus cucteMbl. PaboTa u Temnora, kKak cioco0bl 0OMeHa SHepruen MexIy
MaKpOCKOMMMYECKUMHU CUCTEMaMH.

45. TlepBoe Hauano TePMOAMHAMHKH, €r0 GOPMYIUPOBKA U aHAIUTHYECKOE BhIpakeHue. PaboTa
U TEIUIOTa KaK MEpa U3MEPEHUS SHEPTUN.

46. DnemeHTapHas paboTa pacmiupeHus razoB. Pabora pacuimpeHus mpu KOHEYHOM U3MEHEHUH
oOwvema U ee rpadudeckoe U300paKeHue.

47. TennoeMKOCTb BellecTBa. Y IeJIbHas U MOJISIpHAs TEINIOEMKOCTH. TenaoeMKocTh Ipu
MIOCTOSITHHOM 00bEeM€ U TP MOCTOSTHHOM JIaBieHUU. CBA3b ATUX TEIIOEMKOCTEH.

48. IlpumeHeHHE MEPBOro 3aKOHA TEPMOJIUHAMUKHU K U30ITPOIIECCaM HI€AIbHBIX a30B.

49. AnumabGaTHbIN ¥ HOTUTPOIIHBINA MPOLIECC UIEATbHBIX Ta30B.

50. OOpartumble 1 HeoOpaTHMBbIe Mporecchl. [IpuMepbl HeOOPATUMBIX MTPOLIECCOB.



51. Kpyrossie npoueccsl. [Ipsimoit u o6paTHbIil nukisl KapHo. TeroBsie iBurareny u
XOJIOIUJIbHBIE MAILIUHBI.

52. Bropoe Hauano TepMOJAMHAMUKH U €r0 pa3IuvHbIe POPMYIUPOBKH.

53. TlpuBeneHHOE KOJMYECTBO TEIIOTH U TEPMOJMHAMUYECKOE OTIPE/ICIICHUE SHTPOTIHH.
Brruncrenue sHTpoONHUK Ipy HEOOPATUMBIX 1 0OPATUMBIX MPOLIECCAX.

54. Tepmoaunamuueckas quarpamma T-  u ee npumenenue. Teopema KapHo amns o6paTumMsix u
HEOOpaTHMBIX ITPOIIECCOB.

55. CraTmyeckoe UCTOJKOBaHHE BTOPOTO Havaia TepmoanHamMuku. @opmyina bonsiimana.
OOBsicHeHne GU3HYECKOM MPUPOIBI HEOOPATUMOTO TpoIIecca.

56. B3zaummojeicTBHE MOJIEKY HICATBHOTO Ta3a. YpaBHeHHe Ban-nep Baasbca.

57. XKuaxoe u TBEpIO€ COCTOSHUE BEILIECTBA.

2 cemectp (3auet) OPO

DNEeKTPUYECTBO, MATHETHU3M, DJIEKTPOMAarHUTHBIE KOJIEOaHUS U BOJTHBI
1. Dnexrtpocratuka. TOYEUHBIN SIEKTPUUYCCKUN 3apsil. JMCKpETHOCTh JJIEKTPUUECKOTO 3apsijia.
3akon Kymnona.
2. Dnexrpudeckoe mosie. HampshkeHHOCTh 3JIEKTPOCTATHYECKOro TOojs. [IpHHIUIT Cyrepro3uun
ANEKTPOCTaTUUECKUX ToJiel. [[upkynsius BeKTOpa HANMPsHKEHHOCTH DJIEKTPOCTATUYECKOTO TOJIS.
Teopema Octporpaackoro-I'aycca uist 31€KTpOCTaTUYECKOTO OISl B BAKYyME.
3. TloTeHmManm 3IEKTPOCTATHYECKOTO IOJIS. DKBUIIOTCHIMATIbHBIC TMOBEPXHOCTH. CBS3b MEKIY
HaIpPsHKEHHOCTHIO U MTOTeHITMaIoM. PaboTa 351eKTpoCTaTHYECKOTO TOJIS PU TIEPEMEIICHHUH 3apsia.
4. DAEKTPOCTATHYECKOE MOJIE€ B TUAIEKTPHUKAX. DIICKTPUICCKUI JUMOIb. THITHI JUAIEKTPUKOB.
5. Tlonmsapu3oBaHHOCTH JIADJIEKTPUKOB. Teopema Octporpaackoro-I"aycca TS
ANEKTPOCTATHUECKOTO TIOJISI B Cpelie. OJEKTpHYecKoe cmerleHue. HampsokeHHOCTh Toist B
TURJIEKTpUKE. J(MdeKkTprudeckas MpOHUIIAeMOCTh CPE/IbI.
6. IIpoBOOHMKHM B 3JEKTPOCTATHUYECKOM ToJie. SIBIEHUE DIEKTPOCTAaTUYECKOW MHIIYKIIHH.
PaBHOBecue 3aps10B Ha IPOBOTHUKE.
7. DnexTpuueckas €MKOCTb YEIWHEHHOro MpoBoaHUKA. KoHaeHcaTopbl. DHEprusi CHCTEMBI
3aps/10B, YEINHEHHOIO MPOBOJAHNKA, KOHAEHCATOPA. DHEPIHsl JIEKTPOCTATUYECKOTO MOJI.
8. DnexTpudecKkuil TOK, CHJia U TNIOTHOCTH TOKa. 3akoH Oma. ConmpoTHUBIIEHUE TTPOBOIHUKOB.
9. Pabora u momHOCTh TOKa. 3akoH [[xoyns-Jlenna.
10. CroponHue cuibl. DNEKTPOABWKYIIAs cuja W HamnpsokeHue. Mcrtounwku Toka. IlpaBuio
Kupxroda nns passerBiennbix neneil. Kosddunuent nomgeznoro neicTBUS UCTOYHHUKA TOKA.
11. MaruuTHOE 10JIe, €r0 XapaKTePUCTUKH B BakyyMme. JIMHUM MarHUTHON MHIYKIIUU.
12. 3akon Awmmepa. OpueHTHpYIOIIEe ACHCTBHE MAarHUTHOTO TOJISI Ha 3aMKHYTBIA TPOBOISIIHMA
KOHTYp. MarHuTHbII MOMEHT IIOCKOT'O 3aMKHYTOT'O KOHTYpa.
13. MarauTHO€E 10JIe TIOCTOSIHHOTO JJICKTPUYECKOTO TOKa B Bakyyme. 3akoH buo-Caapa-Jlammaca.
Pacuer mMarHuTHOro Mo MPAMOJUHEHHOTO MPOBOJHUKA C TOKOM. MarHuTHOE I0JIE KpyrOBOIO
BHUTKA C TOKOM.
14. 3akon buo-Casapa-Jlannaca. MaruuTHas MHAYKIUS OIS IBUXKYIIETOCS 3apsijia.
15. 3aKoH MOJHOrO0 TOKa JUIsi MAarHUTHOTO MoJisi B BakyyMe. Teopema OcTporpajckoro-
l'aycca mist marHuTHOro mossi B Bakyyme. PaboTa mepemelieHuss MPOBOJHHUKA C TOKOM B
MIOCTOSIHHOM MarHUTHOM IIOJIE.

16. JIBrKEeHME 3apsHKEHHBIX YACTULL B 3JIEKTPUYECKOM M MarHUTHOM nojsax. Cuna Jlopenna.
17. MarHuTHbIe U OpOUTANbHBIE MOMEHTHI AJIEKTPOHOB U aToMoB. [Ipeneccus Jlapmopa. [ua-
Y NapaMarHeTUKUA B MArHUTHOM 110J1e. HaMarHM4eHHOCTh.

18. 3aKOH IOJIHOTO TOKa Ul MarHUTHOTO IOJIsSI B BellecTBe. HanpsskeHHOCTh MarHUTHOTO
1ojs. MarHuTHas NpOHUIAEMOCTb CPE/BI.

19. deppomMarHeTHKH U UX cBoiicTBa. MaruuTHsIi rucrepesuc. [lpupona peppomarnerusma.
20. SBnenne snexTpoMarHuTHOM MHAyKIMH. OnbiTel @apaznes. 3akon dDapanes. IIpasuio
Jlenna. OCHOBHOM 3aKOH JIEKTPOMATrHUTHOW MHAYKLUH.

21. SIBnenne caMOMHIAYKUMH. MHAYKTMBHOCTH 3aMKHYTOTO IMPOBOJSIIETO KOHTYypa. 3aKOH

HU3MCHCHUS CUJIbI TOKA B LCIIU ITPU pa3MbIKaAHUHW U 3aMbIKaHHU.
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22. OHeprus MarHUTHOTO 1oJ1s. PaboTa 1o co3/1aHuI0 MarHUTHOTO OTOKa. MaruuTHoOE 1oJie
BHYTPH JJIMHHOTO COJICHOUA.

23. OcHoBbl Teopun MakcBeiia 171 3JeKTpoMarHuTHoro noJist. IlonHast cucrema ypaBHeHUM
Maxkcsenna.
24, OnexTpoMarHuTHbIE BOJHBI. Da3oBast cKOpOCTb. DHEPIrusl 3JIEKTPOMArHUTHBIX BOJIH.

BekTop MII0THOCTH OTOKA HEPIUU IEKTPOMArHUTHON BOJIHBL.
3 cemectp (3x3amen) OO
OnTuka. KBanToBasi, aroMHas, siepHas pU3ukKa

1. DnexrpomaruutHele BosHbI. [llkana 3neKTpoMarHUTHBIX BOJIH. [IpubnmxeHus reoMeTpu4ecKo,
BOJIHOBOM ¥ KBAHTOBOM OITHKH.

OTtpaxkeHue U MpeIOMJIEHHE CBETOBBIX BOJIH Ha TpaHMIIE pa3fesia IBYX AMAIEKTPUUECKUX Cpei.
[Tokazarens npeaoMieHHs cpebl. SIBIeHNE TOJHOTO BHYTPEHHETO OTPAKEHUSI.
NuTtepdepenius cera. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJH. ClI0)KEHHE CBETOBBIX
BOJIH. Y CJIOBUE YCUJICHHS U OCIa0JIEHUs CBETA.
Mertoipl HabmoieHus HHTepdepeHnu ceeta. 3epkana Openena. Meron FOnra. Konbia HeroToHa.
WNuTepdepenius B TOHKUX 1ieHKax. [Ipumenenne nuTepdepeH1nu cBeta.
Judpakuus cera. [Ipunnun I'oitrenca-dpenensa. Meron 300 Openens.
Judpaxuust @peHens Ha KPYTOBOM OTBEPCTHH U JUCKE.
Hudpakuust @payHrodepa Ha 01HO 1IETH.
Hudpakuus ~ @paynropepa Ha  aAudpakuuoHHOW  pemieTke. Paspemaromias — crocoOHOCTh
nudpakuroHHoi pemerku. Kpurtepuii Penes.

10. Tudpakius Ha TpocTpaHcTBeHHOM penretke. @opmyna Byibda-bperra.

11. B3aumopeiicTBue cBera ¢ BentectBoMm. [lormomenue caera.

12. B3auMoielicTBre CBeTa C BellecTBOM. PaccesiHue csera.

13. JIuciepcus cBeta. DIeKTpoOHHAs Teopust qucnepcuu. HopMansHas u aHOMalTbHAS TUCTIEPCHSI.

14. EcTecTBeHHBIN W TOJAPU30BaHHBINA cBeT. [lossipu3amust cBeTta mpH OTPaKCHUH W MPEIOMJICHUU Ha

IpaHULe ABYX UAIIEKTPUKOB.

15. SIBnenue nBoitHOTO JIydenpenomiienus. [Ipu3zma Hukoss. quxponsm.
16. EcTecTBeHHBIN W TOJAPU30BaHHBINA cBeT. [lomsipuzaTopbl. AHAIU3 MOJISPU30BAHHOTO CBETA. 3aKOH

Maunroca.

17. BpameHHe IIJIOCKOCTH ITOJIApU3allK B KPUCTAJUIaX U OIITUYCCKH aKTHBHBIX pacTBOpax.

18. TeroBoe wu3nyueHue. PaBHOBECHOCTb. XapaKTEPUCTHUKU TEIJIOBOIO H3Iy4eHHs. AOCOIIOTHO
YepHOE TEJIO.

19. 3akon Kupxroda mias TemioBoro usiydeHus. YHuUBepcaidbHble (GyHKIUMU Kupxroda. Crextp
TEIJIOBOTO U3ITYYECHHUS.

20. 3akonsl Credana-bonpiivana u cMenierrne BuHa 115 TEIIOBOTO U3ITyYSHUSI.

21. ®opmynsl Penesi-J[>xuHca 1 3akoHbI u3nydeHus: Buna. YneTpaduosneroBas katactpoda.

22. KBanToBas runoresa [Tnanka. @opmynsl [Tnanka nis yausepcansHoit pyHkuuu Kupxroda.

23. Bunbl gorosnexrpuueckoro sddekra. 3akoHsl BHenIHero gorodddexra. YpaBHeHue DiHIITEeHA
it BHeTHero (otoaddexra. [Ipumenenue.

24. ®otoubl. Macca u umnyinbc. [laBieHue cBerta.

25. Dpdext KomnToHa M ero snemMeHTapHas Teopus. EJWHCTBO KOPHYCKYNISPHBIX M BOJHOBBIX
AIIEKTPOMArHUTHOTO U3JIy4EHUSI.

26. 3aKkOHOMEpPHOCTH B aTOMHBIX criekTpax. Monenu atoma Tomcona, Pesepdopaa.

27. Teopus bopa nns BOAOPOIOMOAOOHBIX CUCTEM. DKCIEPUMEHTAIbHOE MOATBEPKICHUE TTOCTYIaTOB
bopa.

28. KopnyckymsipHO-BOJIHOBAS IBOMCTBEHHOCTh YacTHI] BemlecTBa. [ unoresa ae bpoims.

29. CooTtHouleHue HeonpeaenenHocrei ['eiizenodepra.

30. YpaBuenue Lpeaunrepa.

31. [Ipumenenue ypaBuenus llpenunrepa ams IBIKEHHUS CBOOOTHOM YaCTHUIIBI.

32. [Ipumenenue ypaBuenus llpenunrepa A 4acTUIBI B TOTEHIIHAILHOM SIIITUKE.



33. AToM BOJIOpOJa ¥ BOJOPOIOIOI00HAS CHCTEMa B KBAHTOBOM MEXaHHKE.

34. IIpoctpancTBenHoe kBaHToBanue. CriuH anekrpona. [Tpunnun [Maymnu.

35. OCHOBBI (PU3HKH JTa3€POB.

36. KBanToBas cratuctuka ®@epmu-/lupaka.

37. TernoBble cBOMCTBA TBEPABIX Tell. KBaHTOBas TEOPHSI TEIUIOEMKOCTH 110 DHHIITEHHY.

38. TemnoBrle cBOiicTBa TBepAbIX Tell. KBaHTOBas Teopust TeroeMkocTH o Jlebaro. GOHOHBI.

39. KBanToBast Teopus 3JIEKTPOIIPOBOTHOCTH METAJLIOB.

40. 3oHHas TEOpHsS TBEPIBIX TeN. BiHsHWE SIEKTPHUECKHX M MAarHUTHBIX MOJEH Ha SHEPreTUYECKUE
YPOBHHU CBOOOJHOIO aTOMA.

41. 3oHHas Teopus TBepAbIX Tel. [Ipubnmxenne cuabHOM CBA3M.

42. 3amonHeHNe HSHEPreTUUECKUX 30H JIIEKTpOHaMH. JleneHue Tenm Ha H30JSTOPHI, MPOBOAHUKH H
MIOJTYIIPOBOAHUKH.

43. KoHTakT MeTaiIa ¢ MoJIypOBOAHUKOM. KOHTAKT 37IEKTPOHHOTO M JBIPOYHOTO MOTYIPOBOAHUKOB.

44. CtpoeHue 1 BaXKHEHIIIE CBONCTBA SIEP.

45. DHeprus cBs3u anep. JepekT Macchl.

46. SInepHbIe CHITBI U IX OCOOCHHOCTH.

47. PamnoakTUBHOCTD. 3aKOH PaJMOaKTUBHOTO pacnaaa. XapaKTepUCTUKH PaTUOAKTUBHOTO paciaia.

48. Anwda-pacnan.

49. Bera-pacna.

50. l'amma-u3nydenue. Bo3aelicTBre Ha BEIIECTBO.

51. Anepnsie peakuun. Knaccudukanus. [Ipumenenue.

52. Tepmosinepusie peakuuu. Kinaccudukamms. [Tpumenenue.

53. O0mme cBo¥CTBA 3JIEMEHTAPHBIX YaCTHII.

7.4 MeTonnueckue MaTepuaJibl, oNpeaessiionye Npoueaypbl olleHUBAHUS 3HAHUI, YMEeHUI,
HABBIKOB M (MJIM) ONBITA JEeATEJIbHOCTH, XapaKTePU3YyIIMX 3Talbl (JOPMHPOBAHUA
KOMIIeTeHI M

Jlis mpoBepKu XoJla U KadyecTBa YCBOEHHUS ydeOHOTO MarepHaia, CTUMYIMPOBAHUS Y4eOHOM
paboTel 00ydYalOIUX WU COBEPILIEHCTBOBAHUS METOAMKH TPENOJaBaHUS PEKOMEHIYETCS IPOBOAUTH
TEKYIIN KOHTPOJIb Ha BCEX BUAAX YUEOHBIX 3aHATUN MyTEM BHIOOPOYHOTO WK (PPOHTATBHOIO OMPOCa.

Ha npaktruyeckux u 1ab0paTOpHBIX 3aHATUIX PEKOMEHIYETCS MPUMEHSTh pa3inuHble GOPMBI U
METO/Ibl KOHTPOJISI: YCTHBIM oOmpoc, (POHTAIbHBII KOHTPOJb KaK TEOPETHUYECKUX 3HAHUU IMyTeM
MpoBeJIeHUs] coOeceIoBaHUM, TaK U YMEHHUI U HaBBIKOB IyTeM HaOJIOJCHHS 3a BBIIIOJHEHUEM 33JaHUN
CaMOCTOSITEILHOM pabOTHI.

Texymuii ¥ NOPOMEKYTOUYHBIH KOHTPOJIb MO H3Yy4aeMOW JUCHUIUIMHE OCYIIECTBISETCS
MpernojaBaTeNiIMU COTJacHO KadeApalbHOW CUCTEME PEUTHMHIOBOW OIICHKM KadyecTBa OCBOCHHS
JUCLUTUIMHBL.

Yerusiit onpoc (YO) 1mo3BoisieT OLIEHUTh 3HAHHUA M KPYro3op CTYACHTa, YMEHHE JIOTHYECKH
MOCTPOUTH OTBET, BIAJCHHE MOHOJOTMYECKONW pedybl0 M HHbIE KOMMYHHKATHBHBIE HaBbIKA. YO
obOnanaer OOJBIIUMH BO3MOXKHOCTSIMH BOCHUTATEIBLHOTO BO3JICHCTBHUS IMpernojaBaTens, T.K. MpU
HEMOCPEJCTBEHHOM KOHTAaKTE CO3JAI0TCs YCIOBHA Ui €ro HedopMajbHOTO OOIICHHS CO CTYIEHTOM.
Bocrnutarensbhnas gynkuus YO uMeeT psja BaKHBIX aclEKTOB: HPABCTBEHHBIN, JAUCHUILTMHUPYIOIIUNA
(cucteMaruzanus Marepuala MpH OTBETE), MUAAKTHUECKUN (JTydilee 3allOMUHAaHUE MaTepuana IMpu
MHTEJUJIEKTYaJTbHOM KOHIICHTpPAIMHU), SMOIMOHANBHBIA u ap. OOydaromas Qynkuus YO cocTouT B
BBISBJIICHUM JETalIeld, KOTOpPhIE MO KAKUM-TO MPUUYMHAM OKAa3aJMCh HEJOCTATOYHO OCMBICIEHHBIMHU B
X0JIe Y4eOHBIX 3aHSATUI U TP MOATOTOBKE K 3a4€Ty. YO 006namaeT Takke MOTUBUPYIOIIEH (QyHKIMEH:
MPaBUJIBHO OPraHU30BaHHOE coOece0BaHNE, MOKET CTUMYJIUPOBATh YUEOHYIO JIESTEILHOCTh CTYJCHTA,
€ro yJacTue B Hay4yHOi padorte.

KOHTpOJIB 3HAHMI OCYIICCTBIIACTCA 1O CICAYIONIUM HAIIPpABJICHUSAM.

BxoaHOM KOHTPOJIb 3HAHUN CTYIEHTA
BxoHOH KOHTPOJIb 3HAHHUH CTYAEHTA OCYIIECTBISIETCS IO IporpaMMe Kypca oOriel (pu3uku.



Lesib KOHTPOJIS: BBIIBUTH HanboJiee ¢1ado MOArOTOBICHHBIX CTYICHTOB.
PexoMeHaIMK: CTyIE€HTaM BBIJATh TEMbI, KOTOpbIE HEOOXOAUMO WM HpopadboTaTh Ui
JAIBHEHUIIETO YCIEIHOIO U3yYeHUS JUCLUIIIINHBIL.

Texymuil KOHTPOJIb 3HAaHUM CTYJEHTa

Tekymuii KOHTPOJIb 3HAHUM CTYAEHTa OCYIIECTBISAECTCS MO BOINPOCAM, COCTaBJICHHBIM
IIPENOAABATENIEM 10 IIPOLIEAIINM TEMaM.

Ilenp KOHTPOJA: MPOBEPKA YCBOCHMS PACCMOTPEHHBIX TeM CTyIAeHTOM. [Ipu Tekymem KOHTpose
yCIIEBAEMOCTH AaKIEHT JENAeTCsl Ha YCTAaHOBJIEHMU MOAPOOHOM, peasbHON KapTHHBI CTYIEHYECKUX
JTOCTHIKEHHUH U YCIIENTHOCTH YCBOCHUS UMU YI€OHOU MporpaMMbl Ha TAHHBI MOMEHT BPEMEHHU.

[IpomexyrouHass arrecTanus OCYIIECTBIISIETCS B KOHIIE CEMECTpa M 3aBEpIIACT H3YYCHHE
mucuuminHa. [logoOHBI KOHTPOJIb MOMOTAeT OLEHUTh 0o0Jiee KPYIHbIE COBOKYINHOCTH 3HaHUHA U
YMEHUH, B HEKOTOPBIX CIydasx - Jake (OPMUPOBAHHE OMPEACICHHBIX NPO(ECCHOHATBHBIX
KOMIIETEHIUH.

[Ipy ceccmoHHOM K€ MPOMEXKYTOYHOM MOHMTOPHHIE AKLEHT JEJIaeTCs Ha NOABEIACHUU UTOTOB
paboThl CTYAEHTa B CEMECTpPE U OIpPENelIeHHbIX aJMMHHUCTPATHBHBIX BbIBOJAX U3 3Toro. llpu stom
3HaHMUS M YMEHHUS CTYyIEHTa HE 00s3aTeNbHO MOABEPraroTCsl KOHTPOJIO 3aHOBO; IMPOMEKYTOYHAs
aTTecTalus MOKET IPOBOIUTHCS MO PE3yabTaTaM TEKYIIETO KOHTPOJIS (IK3aMEH «aBTOMATOM).

3ager:

3amaua mpenmojaBaTeNs Ha 3adeTe 3aKII0YaeTCs B TOM, 4YTOOBl BHHMATENHHO 3acCiylIaTh
CTy,HeHTa, HpOKOHTpOJ'II/IpOBaTI) pemeHI/Ie HpaKTI/I‘—IeCKI/IX BaﬂaHHﬁ, HpeJIOCTaBI/ITB eMy BO3MOXHOCTH
MTOJTHOCTBIO M3JI0KUTh OTBET. 3aciIylIMBas OTBET M AHAJIU3HUPYS METOJbl PEHICHUH NPAKTUYECKUX
3aJIaHUM, TIPEToJaBaTelb IMOCTOSIHHO OIIEHWBAET HACKOJBKO TOJHO, CHUCTEMHO M OCMBICIEHHO
OCYIIIECTBJISIETCSI OTBET, PEIIACTCS MPAKTUUECKOE 3a/IaHue.

Bo BpeMst ucnbITaHHsI MPOMEXKYTOYHOM aTTECTallUM CTYAEHTHI MOTYT IMOJb30BaThCS paboOYNMMH
porpaMMaMu y4eOHBIX JTUCHIUIUIMH, a TAK)KE CIPAaBOYHUKAMH U TIPOYUMHU UCTOYHUKAMU WH(OPMAIIIH,
MepevYeHb KOTOPHIX YCTAHABIMBACTCS MPEIO/IaBaTECIICM.

Hcnons3oBanne MarepuaaoB, HE MPEAYCMOTPEHHBIX YKa3aHHBIM TIEPEYHEM, a TaKXKe TMOTIbITKA
OOIIIEHHsI ¢ IPYrUMU CTYJIGHTaMH WJIM WHBIMU JIMI[aMH, B TOM YHCIIC ¢ TPUMEHEHUEM DJICKTPOHHBIX
CPEIICTB CBSI3M, HECAHKIIMOHWPOBAHHBIC MPEMOJaBaTEIeM TEPEMEIICHHE IO ayIuTOPHUU W T.I. HE
paspeniaeTcs u SBIISIOTCS OCHOBAHHUEM ISl YIAJICHUS CTY/ICHTA U3 ayTUTOPHH.

B Tex cnywasx, Kora OTBETHl Ha BOIPOCHI MJIM MPAKTUYCCKUE NEUCTBUS ObUTM HEIOCTATOYHO
MOJTHBIMH WJIU JTOMYIIEHBI OMTMOKH, TIPEToIaBaTelb MOCIe OTBETOB CTYJICHTOM Ha BCE BOIPOCHI 3a/1a€T
JOTIOJTHUTEIBHBIE BOIPOCHl C IEJIbI0 YTOYHEHHUS YPOBHS OCBOCHHS aucHMIUIMHBL —CoaepkaHue
WHJIMBHIYAIBHBIX BOIIPOCOB HE JOJHDKHO BBIXOJUTH 3a paMKH pabouel mporpammbl. Eciu crynmeHT
3aTPYAHSIETCS Cpa3y OTBETUTh Ha JIOMOJHUTEIBHBIH BOMPOC, OH JIOJDKEH CIIPOCHTH pa3pericHus
MPEAOCTaBUTh €My BpeMs Ha MOJrOTOBKY U MOCJIE MOATOTOBKH OTBEYAET HA HETO.

Jk3aMeH. DK3aMEH IMO3BOJISIET OIECHUTHh 3HAHHS CTY/IEHTAa B OCHOBHOM IO TEOPETHUYECKUM U
MPAKTUYECKUM BOMPOCaM MPOCIYIIAHHOTO Kypca. DK3aMeH MOXKEeT HPOBOJUTHCSA IO BCEM YacTsM
TUCHUIUTUHBL [Ipy 5TOM MOMHKHBI OBITH YUTEHBI PE3YNIbTAaThl PEHTHHIOBOM OI[CHKH KAaueCTBa OCBOCHUS
JTUCLIUIIIMHEL
Ilenb KOHTpPOJS: MPOBEPKa YCIEUIHOTO BBINOJHEHHUS CTYJCHTOM MPAaKTUYECKUX padoOT, YCBOCHHS
Marepuasa JICKITMOHHBIX, JJA0OPATOPHBIX M MPAKTUYCCKUX 3aHSATHMH.

[lepeyeHb pEKOMEHAYEMBIX OILIEHOYHBIX CPEACTB JUIsl TEKYIIEro KOHTPOJsS YCIEBAEMOCTH U
MIPOMEXKYTOYHOM aTTEeCTAINH - ayTUTOPHBIE KOHTPOJIbHBIE PaOOTHI.

8. Ocob6enHocTHn OpraHu3anvm oﬁyqe}mﬂ AJig JIHI ¢ OrPaHUYC€HHBIMH BO3MOYKHOCTAMHU
3A0POBbA U HHBAJIMI0B
HpI/I HCO6XOI[I/IMOCTI/I pa60qa;1 nporpamMma  JUCHHUIUIMHBI MOKCT OBITh aJlaliTupoBaHa IJid
oOecreueHust 06p3.30B8.TeJ'IBHOFO nponecca MHBAJIMIAOB W JIMI C OrpaHUYCHHBIMHU BO3MOKHOCTAMU
3A0POBbA, B TOM YUCIIC IJIS1 JUCTAHIIUOHHOT'O 06y‘-ICHI/I}I. I[J'I}I 9TOTI0 TpeGyeTCSI 3asBJICHUC CTYICHTA (CFO
3aKOHHOTI'O Hpe,[[CTaBI/ITCJ'I}I) 1 3aKJII0YCHHE IICUX0JI0T0-MEANKO-IeIarorn4eCKo KOMUCCHHI (HMHK)



B ciyuae HE0OXOIMMOCTH, OOYJarOMUMCS U3 YKCIa JUI ¢ OTPAHUYCHHBIMUA BO3MOXXHOCTSIMH
3JI0pOBBsI (110 3asBJICHUIO OOYUAIOIIETOCs) a JUI MHBAJIHJIOB TaKKE€ B COOTBETCTBHH C MHIMBHUIYaTbHON
IporpaMMoil peaOWIMTallMM HMHBAJIHNAA, MOTYT TpPEAaraThCs CIEAYIOIMINE BapUaHTBl BOCHPUATHS
y4eOHO# nH(pOpMAINH ¢ YyIEeTOM MX HHIUBUAYAIBHBIX MICUX0(U3NIECKUX 0COOEHHOCTEH, B TOM YHCIIE C
MPUMEHEHHEM DJICKTPOHHOTO 00YYEHUS M JUCTaHIIMOHHBIX TEXHOJIOTHIL:

- IS JHI C HApyUICHWSAMH 3pEHUS: B IEYaTHOH ¢opme yBeamueHHBIM mpudToM; B (hopme
AIIEKTPOHHOTO JIOKYMEHTa; B (popme aymuodaiina (mepeBoa yueOHbIX MaTepualioB B ayauodopmar); B
nedyaTHOW QopmMe Ha s3pIke bpaiis; WHIMBUAYalbHBIE KOHCYIBTAMM C  TPHBICYCHUEM
TU(IIOCYPIOTIEPEBOTUNKA; MHIANBUAYAbHBIC 33aHUSI U KOHCYJIbTAIIH.

- JUISL I C HApPYLICHWSMHU CIIyXa: B Me4YaTHOW (opme; B GopMe SIEKTPOHHOTO JOKYMEHTA;
BUJCOMATepHaANIbl €  CyOTHTpamMu;  WHAMBHIyaJIbHbIE  KOHCYJIbTAllMM C  TPUBJICYCHUEM
CYpJIOTIEpEBOIUMKA; MHIUBUAYaJIbHBIC 33JaHUSI M KOHCYJIbTAIIH.

- JUISL JIAI] C HapyIIEHWsMH OMOPHO-ABHTaTEeNLHOTO ammapara: B IHedaTHol ¢opme; B (opme
AIIEKTPOHHOTO JOKYMEHTa; B (hopme ayanodaiina; HHIMBUIyaIbHBIE 331aHUS M KOHCYJIbTAIINH .



Paboyas mporpamMMa AUCHUILTMHEI pa3paboTaHa B COOTBETCTBHH C:

- degepalbHBIMU TOCYAAPCTBEHHBIMH O00Opa30BaTENbHBIMUA CTAHJAPTAMH BBICIIETO OOpa3OBaHHSA —
OakanaBpuar mo HampasieHusM noarotoBku 08.03.01 CrpoutensctBo, 09.03.01 Wndpopmaruka u
BblunciutenbHas Texuuka, 09.03.02 HWudopmaunonnele cucremMsl W TexHojoruw, 13.03.02 —
DNeKTposHepreTuka U 3JeKTpoTexHuka, 15.03.05 — KoHCTpyKTOpCcKO-TeXHOJIOTHUECKoe obecreueHne
MalIMHOCTPOUTENBHBIX Mpou3BoAcTB, 23.03.03 — Okcmiyarauus TpPaHCHOPTHO-TEXHOJIOTHYECKUX
MaIlIMH U KOMILIEKCOB, 27.03.04 YrpapiieHre B TEXHUYECKUX CHCTEMaX;

- y4eOHBIMU IJIaHAMU (OYHOH, OYHO-3a04HOUM (OpM OOY4EHHs) MO yKa3aHHBIM HAIlpaBJICHUSIM
MIO/ITOTOBKH.

Pabouas nmporpamma JMCIUIUIMHBI BKJIIOUAET B C€0sl OLIEHOYHbIE MaTepUasbl i IPOBEACHUS
TEKYIIEr0o KOHTPOJIS YCIIEBAEMOCTH U IPOMEXYTOUYHOM arrecTanuu no aucuumiauHe (n.7 OueHodHble
Martepuaibl ((poHA OLEHOUHBIX CPEACTB) JJS TEKYLIEro KOHTPOJS YCHEBAEMOCTH M MPOMEXKYTOUHOU
aTTECTallUN ).

Asrop: I'.'U. MenbHuk, K.p.-M.H., poneHT kadenpsl «MHpopmaTtuka u umHGOpMaMOHHbIE
TEXHOJIOTUN

(ykazate ®UO, yueHyto cTeleHb, YI€HOE 3BaHUE WIN JOJHKHOCTH)

[Iporpamma omobpena ©Ha 3acemanun kKadenpel «MHbDopmaTuka W WHOpPMAIMOHHBIE
TexHogorun» (mpotokos Ne ot _ .06.2026).




