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1. IlepeyeHb NJIaHUPYEMBbIX Pe3y/JbTATOB 00y4eHHS 110 JUCHHUILINHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pPa30BaTeIbHON NMPOrpaMMbl

1.1. lleab ocBOEHUS M CIATNIUHBI
Lenpro ocBOCHUS TUCHHUILTUHBI siBisieTcs (1):

- ¢dopMupoBaHHE Yy 0OyYarOMUXCs 00mEnpoheCCHOHATBHBIX KOMIIETCHIIMM, HAMPaBICHHBIX Ha
CIOCOOHOCTh ~ NPUMEHSTh  €CTECTBEHHOHAYYHbIE UM OOLIEMH)KCHEpPHBbIE  3HAaHUS,  METOHbI
MaTeMaTUYeCKOro aHajiv3a U MOJICIUPOBAHMS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBLHOTO MCCIeI0BAHUS
B IIpo(heccHoHaNbHO 1eATebHOCTH

1.2. [lepeyeHb MJIAHMPYEMBIX Pe3yJILTATOB 00yUeHHs M0 JUCIHUILINHE
B pesymbrare ocBoeHus AWCHHMIUIUHBI «@u3MKa» |y oOydaromerocs (QOpMHUPYIOTCS
obmenpodeccuonanbubie (OIIK) xkomnerenmmu: OIIK-1. ConepikaHue ykKa3aHHBIX KOMIIETEHIUH U
MepeUYeHb TUNIAHUPYEMBIX PE3yIbTaTOB OOYUCHUS MO TAHHOW TUCITUTUIMHE TIPEICTABICHEI B Ta0wmIe 1.

Kon Pe3yabTaThl 0CBOCHUA IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00YUEeHHUS 10
KOMIIETE KOMIIeTeHIMii JUCIHILIMHE
HIIAU (coneprkanue
KOMIIETEHIIH )

OIIK-1 OIIK-1. Cnoco6en | OIIK-1.1-3HaTh: OCHOBBI MaTEeMAaTHKH, (DU3UKH,
MIPUMEHSATD BBIYMCIIUTEIIBHON TEXHUKH MPOTrpaMMHUPOBaHUS
€CTECTBEHHOHAyYHbIE U
OGLENHIKEHEPHBIE OIIK-1.2-ymeTh: pemaTh CTaHJapTHBIE
3HAHUS, METOIBI

npodecCuoHANIbHBIC 3a/1a4U C TPUMEHEHUEM
MaTeMaTHUEeCKOro aHaJin3a .
€CTECTBEHHOHAYYHBIX U OOIIENHKEHEPHBIX 3HAHUH,
H MOJEIIUPOBAHUS,
METOJ0B MaTeMaTU4YECKOTO aHaIN3a U MOJIEIIMPOBAHUS
TEOPETUYECKOTO it
IKCIIEPUMCHTAIBLHOTO OIIK-1.3-uMeTh HaBBIKU: TEOPETUUECKOTO U
HCCIIC0BAHNA B | 3KCIEpUMEHTAILHOTO HCCIIEIOBAHUS OOHEKTOB
PO ecCHOHATBHOM po¢eCCHOHAIBHOM NesATENTbHOCTH
JIeSITETLHOCTH

2 MecTO IUCIMIIJIMHBI B CTPYKTYpe 00pa3oBaTe1bHOI NPOrpaMMbl

HucuuruinHa «®u3nMka» BXOJUT B COCTAaB JUCLUIUIMH 00s3arenbHOM dacTu Onoka 1

o0Opa3oBaTenbHOI porpaMMbl OakaaBpuaTa

Jns u3ydeHus IaHHOM y4ueOHOM TUCHMIUIMHBI HEOOXOJMMBI CJENyIOUIUe 3HAaHUS, YMEHHUS WU
HaBbIKH, GOPMUPYEMBIE MTPEIIIECTBYIOIUMU JUCHUTIIMHAMM
- MaTeMaTuKka, B 00bEMe Kypca CpeHel IIKOIbI,
- (usuka, B 00bEME Kypca cpeiHeH IIKOJIbI.

CTyAeHT 10/IKeH:

3HaTh:
- OCHOBHbIE (pU3MUECKUE SBJIEHUS, (QyHIAMEHTAIbHbIE MOHATHS, 3aKOHBI U TEOPUH KIACCUUYECKOH U
COBpeMEeHHOM (pu3uKU B 00beMe Kypca PU3UKH CPEAHEN HIKOJIBI,

Ymern:
- IPUMEHATH MOJy4YeHHbIE 3HAHMS MO (U3MKe JJISl pelIeHHs KOHKPETHBIX 3a7ay U3 pa3HbIX obiacreit
buzuku;

Baanern:
- HaBBIKAMU PabOThI C U3MEPUTEIBHBIMHU NPHOOPAMH U TIPOBEICHUS U3MEPEHUA.



Wzyuenne mucuuruinabl «®Du3nka» sBISETCS HEOOXOAWMBIM YCIOBUEM Uit 3(P(GEKTUBHOTO
OCBOCHHS JUCHMIUIMHBI «be30macHOCTh KU3HENEATENbHOCTU» M JUCHUIUIMH HPOoQdEeCCHOHATBHON
HaIlpaBJICHHOCTH.

Tabmuia 2 — CTpyKTypHO-JIOTHYecKas cxema (hopMUpoBaHUS KOMIICTCHIIUN

KoMnerennus IpenmecrByomme Jlannas Mocaenyromue
AMCHMILINHBI AMCHMILINHA
OIIK-1 - MareMaruka, B o0béMe Kypca | dusnka «be3onacHoCTh
CpelIHE! LIKOJIbI, KU3HEACATEIILHOCTI
- ¢usuka, B 00BEME Kypca
CpeaHEN MIKOJIBI.

3. CTpyKTYypa M cojiep:KaHue TUCIUIITHHBI
OOmass TPyIOEeMKOCTh ITUCHHUIUIMHBI «Du3WKa» CcocTaBisieT 7 3a4eTHBIX eAuHUL, 252
aKaJeMuuecknx 4acoB. O0beM MUCHHUIUIMHBI «DU3MKa» B aKaJICMHYECKUX YacaxX ¢ pacIlpeicsiCcHHEM 110

BUJIaM y4eOHBIX 3aHATHI yKa3aH B Tabmnuie 3 11t o9HOU (HOpMBI 00yUCHHUS.

Tabmuna 3 — O6bem aucuuIuHbl «PU3KKa» B aKaJeMHYeCKUX 4acax (i1t 04HO# popMbl 0OyUeHHsI)

®opma 00ydyeHHs - OUHASA
Bcero Kypc/Cemectp
4acoB 1/2 2/3
AyIuTOpHBIE 3aHATHS (BCEro) 108 54 54
B ToMm uncne:
Jlexuun 36 18 18
[TpakTryeckue 3aHATUS 36 18 18
CeMuHapsl
JlaboparopHbie pabOTHI 36 18 18
CamocrosiTesibHast padoTa 180 54 90
o0yuawuuxcst (Bcero)
B Tom umncne:
[IpopaboTka TeM caMOCTOATEIHHOU 50 12 24
paboThI
[ToarotroBka K MpakTUYECKUM 28 10 10
3aHSTHIIM
[ToaroroBka k 1abOpaTOpHBIM 28 12 10
pabotam
[ToaroroBka K KOHTPOIBHBIM 28 10 10
pabotam
[ToaroroBka k 3avery 10 10
DK3aMeH 36 36
Bupa npomexkyTouHoi aTTecCTALIMH
(3au. — 3auer, Dk3. — 3Kx3ameH, 30 — 3 9
3a4eT C OI[CHKO)
Obutas T B 4ac 252 108 144
1asi TPY/10eMKOCTh 5 3E 7 3 4

3.1. Conep:kanue IMCHUILIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM, 1isi cryaenTroB OUHOM
®OPMbI OBYUYEHUA




Pactipenenenne pasgenoB aucuuiUiHbl  «Du3WKa» TO BHIAM Y4EOHBIX 3aHITHA W HX
TPYIOEMKOCTb YKa3aHbI IJIs1 O9HOU (hOopMBI 00yueHus B Tabmutie 4.
Tabmuua 4 — Paznensl nucouminabl «OU3UKa» U UX TPYAOEMKOCTh MO BHAAM y4YeOHBIX 3aHATHHA (1715
O4YHOH (HhOpPMBI OOYUCHUS)

Buabl yueOHbIX 3aHATHI, BKJIOYAs
No Pa3nes TUCHUTIHHBI . CaMOCTOSITEILHYI0 PadoTy -
bl
n/n 5 00y4aroIuXCH, 1 TPYA0EMKOCTh S
g (B yacax) =
E = = e g E
S 5 < S Z 5
- <) v E = g5
o5 = A =) > = > >
& om % = < 2 B S
- 2 = = ) 2 S
] = =] = = = = =
= |= |Eg/ 5 E_| 5% =
S = EEl g g8 2 g b =
O = < -3 = =} = =] = 9 ==}
% S el 28| &=z =
o 23l S S x| £ 20
= E8 Baoal &5
1 2 3 4 5 6 7 8 9
Bropoii cemecTp
1 du3znyecKne 0OCHOBBI 44 8 8 8 20 | KonrtpompHas
MeXaHUKHU paborta,
TECTUPOBAHUE
2 MouJiekyasipHasi pusznka u 64 10 10 10 34 | KonrtponbHas
TePMOAMHAMHKA paoora,
TECTHPOBAHUE
®opma aTTecTaluM 3
Bcero yacos mo quciunmiune | 108 | 18 18 18 54
BO BTOPOM ceMecTpe
Tperuii cemecTp
5 DJIEKTPUYECTBO 54 8 8 8 30 | KonrtposbpHas
pabora,
TECTUPOBAHUE
6 Marnetusm 48 6 6 6 30 | KonrpombHas
pa0ora,
TECTUPOBAHUE
7 Pusuka KoaeOaHUI U BOJIH 42 4 4 4 30 | KonrtposbpHas
pabora,
TECTUPOBAHUE
dopma aTTecTalUMN ]
Bcero yacoB mo qucuunmiune | 144 | 18 18 18 90
BO TPeThEM ceMecTpe
Bcero yacoB no aucuuniInHe 288 | 36 36 36 | 180

3.2 Coaepaxanue JUCHMIIMHBI «PU3MKa», CTPYKTYPHPOBAaHHOE MO pa3ieaaM (TeMaMm)

Copep:xaHne TEKIIMOHHBIX 3aHATUN MPUBEICHO B TAOIUIIE 5, COAEpKaHUE MPAKTHUECKUX 3aHATUN
— B Tabsmiie 6, comeprkaHue JIabopaTOPHBIX 3aHITHI — B TaOIHIIE 7.




Tabmuma 5 — ConeprxaHue TEKIIMOHHBIX 3aHATHIA

HaunmenoBanue
pasnesa (TemMbl)
JAACHUATINHBI

Conep:xanue pa3jaena (TeMbl)
AUCHUTLIUHBI

dusnueckue
OCHOBBI
MEXaHUKHU

Ponb ¢u3uku B HaydHO-TEXHHYECKOM pa3BUTHU. OOJacTH MPUMEHUMOCTH
busznueckux Teopuil. MeXaHHYeCKOe JBIMIKEHHE U €r0 OTHOCUTEIBHOCTH.
CnocoObl  3amaHusi  TOJOXKEHUS, JIBIKEHUS  MaTepHallbHOM  TOYKH.
Kunematuueckue ypaBHeHus aBmxeHusi. CKOpoCTh U ycKopeHue. JIBuxenue
MaTepUalIbHOM TOYKM IO OKPYXHOCTH. HopmanbHOE, TaHreHuuaabHOE,
nosHoe  yckopeHue. CBsizb  MeXAY  JUHEWHBIMU U YIJIOBBIMHU
xapaktepuctukamu.  KuHematuka — Tena,  BpalaroOLIErocs  BOKPYD
HEMOJBWXHOM ocu. HMHepuumanbHble cHCTEMbI oTcyera. llepBblii 3aKoH
Hprorona. Buapl cun B Mexanuke. MlHepTHbie cBoMcTBa Matepu. OCHOBHOM
3aKOH JIMHAMUKHU MaTepualbHOM Touku. Tperuil 3akoH Heiorona. 3axkoH
M3MEHEHUsl MMITyJIbCa MEXAHMYECKON cucTembl. PenmsTuBUCTCKasg macca u
UMITyJIbC. BbIpakeHne 3aKOHOB JWHAMUKH B PEISTUBHCTCKON (opme.
B3auMocBs3b SHEPruu U Macchl.

BpamarenbHoe nBHKeHUE a0COMIOTHO TBEPAOIO Teja. 3aKOH U3MEHEHUs
MOMEHTa UMITyJIbca. MOMEHT MHEPUUU MeXaHU4ecKoil cuctembl. OCHOBHOM
3aKOH JIMHAMHUKHU BpAIIaTEeIbHOTO JBWKEHUS TBEPAOro Teja. DHeprus
MOTEHLIMaNbHAs W KUHeTHYeckas. Pabora, kak Mepa HW3MEHEHHsI SHEPTHH.
MomHocTh.  3aKOHBI  COXPAaHEHHS HMMIyJbca, MOMEHTa HMITYJIbCa,
MEXaHU4YeCKOi sHepruu. AOCONIOTHO yNpyruil u Heynpyruit ynapel. Ilome
HEHTPAIBHBIX CHJI. ['paBUTAIIMOHHOE B3aUMOJICHCTBHE.

MonekynspHas
¢uzuka u
TEPMOJAUHAMUKA

Cratuctuyeckue U TePMOAMHAMUYECKHUE METO/Abl uccienoBaHusi. OCHOBHbBIE
XapaKTePUCTHKH W 3aKOHOMEPHOCTH arperaTHbIX COCTOSHHW BEIIECTBA M
¢a3oBeix nepexonoB. MpeanpHbll Ta3. M3omporecchl HeanbHOro rasa.
Kunernueckas Teopus razoB. BHyTpeHH:s 3HEprus uaeanbHoro rasa. Ilepsoe
Hayajo TepMoIuHaMuKu. TermoémkocTh BemiecTB. [IpuMeHeHue mepBoro
Hayajla TEPMOJUHAMHUKUA K H30IpolieccaM ujeanbHOro raza. OOpaTtumbie H
HeoOpaTumble mponecchl. Llukn Kapno. Bropoe Hauano TepmoanHaMHUKH.
CraTuctudeckoe TOJIKOBaHUE BTOPOTO Havaja TEePMOJMHAMUKH.
OuTponus. PeanbHble ra3sl ¥ napbl. MexaHuKa KUAKOCTEH.

DIIeKTPUUIECTBO

OnekTtpoctaTuka. 3akoH KymoHa. DinekTpocTaTHdeckoe mojie B BaKyymMe U
€ro XapakTePUCTHKHU: HAMPSHDKEHHOCTh W MOTEHIIHAT AJIEKTPOCTATUYECKOTO
noist. Teopema Octporpaackoro-I'aycca. IJEKTpOCTaTHYECKOE TMOJE B
muonektpuke.  [lomsipHple W HEMONSpHBIE  JUANIEKTPUKU.  BekTtop
nossipuzaiuu. Teopema Octporpaackoro-I'aycca st 2JIEKTPUUECKOTO OIS
B JAMDJIEKTpUKE.  DIJIEKTpUUecKoe  cMmenleHue.  Jludnexkrpuyeckas
MPOHUIIAEMOCTh BemecTBa. [IpOBOJHMKH B AJIEKTPOCTATUUECKOM TIOJIE.
SIBneHre  ANEKTPOCTATUYECKOW HMHAYKUUU. OJEKTpUYECKas E€MKOCTh
YEIUHEHHOTO MPOBOAHUKA. KOHIEHCATOphl. DHEPrus 3MEKTPOCTATUYECKOTO
noyst. DnekTpuyeckuid Tok. 3akoH Owma. ComnpoTHBIEHHE NPOBOJHUKOB.
PaboTa u momHOCTh TOKA. 3akoH [[xoyms - JleHna DnekTpoaABKYIIas CHa.
Hcrounuku Toka. [IpaBuna Kupxroda ans pa3BeTBICHHBIX LIETICH.

Marsetusm

MarauTHoe NOJ€ M €ro XapaKTEepUCTHUKM B BakyyMe. 3akoH Amriepa.
OpueHTupyromue AeMCTBUsI MarHUTHOTO TOJIS HA 3aMKHYTBIM MPOBOAAIIUI
KOHTYp. MarHuTHoe 1oJie MOCTOSSHHOTO 3JIEKTPUYECKOI0 TOKa B BaKyyMe.
3akoH buo-Casapa-Jlannaca. 3akoH IOJHOrO TOKa /Il MarHUTHOTO IIOJIS B
Bakyyme. Teopema Octporpaackoro-I'aycca paiasi MarHUTHOrO — TOJS.
MarnutHoe mosie B BellecTBe. MarHuTHele M OPOUTAIbHBIE MOMEHTHI
anekTpoHoB U aroMoB. [lpeneccus Jlapmopa. /lma- u mapamarHeTUKu B




MarnuTHas IpOHULIAEMOCTD cpefibl. PeppOMarHeTUKH.

QJICKTPOMArHUTHOTO I1OJIA.

MarduTHOM moje. HamMarHM4eHHOCTb. HaHpH}KeHHOCTB MAar"duTHOI'O IIOJIA.

SBreHne >JeKTpOMAarHuTHOM MHAYyKIMU. 3akoH Papanes. [IpaBuna Jlenua.
OCHOBHOM 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIMU. SIBIIEHHE CaMOWHIYKIIHH.
NunykTuBHOCTh. 3aKOH M3MEHEHUS CHJIbI TOKAa B LIETIH MPU Pa3MbIKaHUU U
3aMBbIKaHUU. DJIEKTPOMAarHUTHbIE BOJHBI. OCHOBBI Teopuu MakcBemia JJist

5 ®dusnka KonebarenbHble W BOJNHOBBIE TMpouecchl. [‘apMoHudeckue KojaeOaHUs.

BOJIH

B DJICKTPUYCCKOM KOHTYPE.

Tabnumna 6 — ConepkaHue MPaKTUISCKUX 3aHATHHA

KoJIeOaHUH U 3aryxaromue M BbIHYXKJAEHHble KojeOaHus. Pesonanc, Kunernueckas,
NOTEHIMAJIbHAS U TOJHAsA YHEprus rapMoHnYeckux koieOanuit. KoneGanus

Ne HaumenoBaHue pasjaesa Conep:xanue pa3aesa JUCHUANIAHBI
n/n (TemMbl) JUCUMIIIIMHBI
1 | ®usnueckue OCHOBBI Pemenue 3a1a4 no KuHeMaTHKE U TUHAMUKH.
MEXaHUKU
2 | Monexynspnas pusuka u Pemmenue 3aa4 no MoJeKynsspHoOi GU3NKE U TEPMOJTUHAMUKE.
TEPMOIMHAMUKA
3 | DneKTpu4YecTBO Pemenne 3amad 1O DNEKTPOCTATHUKE, Ha IOCTOSIHHBIN
ANEKTPUYECKUHA  TOK, TEPEMEHHBIE  JJIEKTPUYECKHUE U
MarHUTHBIE MOJISL.
4 | Maruetusm Pemenne 3amay Ha MarHuTHOe TMOJNe, 3aKOH AMriepa,
DJICKTPOMATrHUTHYIO WHTYKITHIO
5 | ®usuka KosnebaHMii U BOJIH Pemenne 3amauy Ha MEXaHUYECKHME U DIIEKTPUUYECKUE
KoJieOaHusl.
Tabnuna 7 — Conep:kaHue 1abopaTopHBIX paboT
Homep Bcero
pasaeJa
yueOHoI HaunmenoBanue 1a60paTopHbIX padoT qu:::);o
i popne
1. 1. 3y4yeHne 3aKOHa COXPAHEHUs SHEPTUU 12
2. 3yueHue 3aKkoHA COXpaHEHUS UMITYJIbCa
3. U3mepeHrie MOMEHTa UHEPITMH OCECUMMETPUYHOTO Tella
4. VccnenoBanue coynapeHui Tei
5. N3ydyeHue nBUKEHUS TUPOCKOIIA
6. M3ydyeHue 3aKOHOB BpallaTeIbHOIO IBUKEHUS
2. 1. Onpenenenue Cy/Cy, 6
2. Onpenenenue BI3KOCTH KUJIKOCTH.
3. Mi3MeHeHue SHTPONHHU ra3a Mpy U30XOPUUECKOM HATPEBaHUH
3. 1. 3yueHne 3I1eKTpOCTaTUIECKOTO OIS 8
2. 3ydyenue TemnepaTypHOil 3aBUCHMOCTH COTIPOTHUBIICHUS
3. [Iporepka mpasun Kupxroda ist nemneit mocToSHHOTO TOKa
4. OnpeneneHue yAenIsHOTO COMPOTUBIICHHSI IPOBOTHUKOB
4, 1. VI3y4eHre MarHUTHOTO TIOJIS COJICHOU A 6
2. OmpeneneHre TOPU30HTAILHON COCTABIIAIONIEH MATHUTHOTO TOJIST 3eMITH
3. 3yuenune netnm rucrepesnca
S. 1. Onpenenenne yckopeHUs: CBOOOTHOTO TAJEHUS C TIOMOIIBI0 MaTeMaTUIECKOTO 4
MasiTHUKA
2. HM3ydeHume penakCalMOHHBIX KOJIEOAaHWH C TOMONIBIO  AJIEKTPOHHOTO




ocrutorpada
3. OnpeneneHye AJIMHBI CTOSIYEN BOJIHBI B IBYXIIPOBOJHOW JTMHUH

UTOI'O: 36

4. MeToauyeckne yKa3aHusl JJIs1 00y4arOIHUXCs M0 OCBOEHHIO THCIMILINHBI

4.1. O0mue MeToAUYECKHE PEKOMEHAANMH 10 OCBOCHUIO TUCUUIJIMHBI, 00pa3oBaTejibHbIE
TeXHOJIOTHH

JlucuuIuinHa peanus3yercsl MOCPEICTBOM IPOBEAEHUS KOHTAKTHOM paboThl ¢ 00ydaroluMucs
(BKITFOUYAs IPOBE/ICHHUE TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH ), CAMOCTOSITEIILHON paboThl 00yJaIONIUXCS U
IIPOMEXYTOYHOM aTTeCTaluu.

KonraktHass pabota MoOXeT OBITh ayJIUTOPHOH, BHEAYAUTOPHOHW, a TaKKe NPOBOJUTHCS B
AJICKTPOHHOW HMH(pOpMalMOHHO-00pa3oBarenbHOl cpene uHCTHTyTa (mamee - DOHMOC). B ciywae
MIPOBE/ICHUSI YaCTH KOHTaKTHOW paboTel mo nuctuiuimae B DMMOC (B COOTBETCTBUU C pacHHCaHUEM
Y4eOHBIX 3aHATHH ), TPYAOEMKOCTh KOHTaKTHOU padora B DM1OC sKBHUBaJICHTHA ayIMTOPHON padoTe.

[Tpu npoBeieHnN y4eOHBIX 3aHATUH MO AUCIUILINHE 00ECIICUNBACTCS Pa3BUTHE Y 00YJAIOIINXCS
HaBbIKOB KOMaHJIHOW paboThl, MEXKIMYHOCTHOM KOMMYHHMKAIMM, MPUHATUS PELICHUH, JHIEPCKUX
KauyecTB (BKJIOYas IPOBEICHUE MHTEPAKTUBHBIX JIEKIMM, TPYNIOBBIX AMCKYCCUM, PpOJIEBBIX WID,
TPEHUHIOB, aHAJIM3 CUTyalluii 1 UMUTALMOHHBIX MOJENeH, pernojaBaHue AUCLHUILIMHBI B (hopMe Kypca,
COCTaBJICHHOI'O Ha OCHOBE PE3YyJbTATOB HAYYHBIX HCCIIEIOBaHHUM, IPOBOJAUMBIX HWHCTUTYTOM, B TOM
YHCI€ C YYETOM PErHOHAIBHBIX OCOOEHHOCTEH NpodhecCHOHANBHONW JesITeNbHOCTH BBITYCKHUKOB M
nmoTpeOHOCTEl paboToaareneii).

[IpenonaBanre AUCUUILUIMHBI BEIETCS C HMPUMEHEHHMEM CJEIyIOIUX BHUI0B 00pa30oBaTENIbHBIX
TEXHOJIOTHI:

- JIIEKTPOHHOE O0yUYECHHUE;

- IpobOsIeMHOE 00yYEHHE;

- pa300p KOHKPETHBIX CUTYaIHi;

PesyibTraT o00y4eHusi cumrTaercsi c(POPMHPOBAHHBIM (NOBBIIIEHHBbIN YPOBeHb), €CIIH
TEOPETUYECKOE COJEp)KaHUE Kypca OCBOEHO TOJHOCTBbIO; MPHU YCTHBIX COOECEIOBAaHUSAX CTYIEHT
HCYEpIBIBAOIIE, IOCIE0BATENbHO, YETKO M JIOTUYECKM CTPOMHO u3jiaraeT y4eOHbIl Marepual;
CBOOOJTHO CHpaBiIsieTCs € 3a7ayaMH, BOIPOCAMU U APYTMMHU BUJAMHM 3aJlaHUH, TPeOYIOINX MPUMEHEHHUs
3HAHUMU, UCIIOJIb3YET B OTBETE JIOMOJHUTENIbHBIN MaTepuai; Bce MpeayCMOTpeHHbIe paboueil yueOHoI
IporpaMMoil 3ajjaHus BBIIOJHEHBI B COOTBETCTBUM C YCTAHOBJIEHHBIMH TpPEOOBAaHUSIMH, CTYIEHT
CHOCOOEH aHaIM3UPOBAThH IOJIYUEHHBIE PE3YJIbTATHI; MPOSIBISIET CAMOCTOSATEIBHOCTh IIPU BBIIIOJHEHUU
3aJJaHUi, YTO COOTBETCTBYET MOBBILICHHOMY YPOBHIO C(hOPMUPOBAHHOCTH PE3Y/IHTATOB O0yUEHHUS.

Pesyabrar 00y4eHuss cyuTaercsi C(POPMUPOBAHHBIM (IIOPOrOBBLIA YPOBEeHb), €CIH
TEOPETUYECKOE COJEp)KaHUE Kypca OCBOEHO TOJHOCTBbIO; MPHU YCTHBIX COOECEIOBAaHUSX CTYIEHT
MOCJIEZI0BATEIBHO, YETKO U JIOTMYECKH CTPOMHO M3J1araeT yueOHbIM MaTepuall; cripaBisieTcs ¢ 3a/ladaMH,
BONpPOCAaMHU U JAPYIrMMU BHJAMM 3a/aHuil, TpeOyromuX NMPUMEHEHUs 3HaHW; BCE MPETyCMOTPEHHBIE
paboueil y4yeOHOI mporpamMmol 3aJaHus BBIIOJHEHbl B COOTBETCTBHUM C YCTaHOBJIEHHBIMU
TpeOOBAaHUSAMH, CTYIEHT CHOCOOEH  aHAIM3UPOBaTh IOJYYEHHBIE  pE3yNAbTaTbl;  MPOSBISET
CaMOCTOSITENIbHOCTh TIPU  BBIMOJIHEHUM 33JaHHUM, YTO COOTBETCTBYET IOPOrOBOMY  YPOBHIO
c(OPMHPOBAHHOCTH PE3YJIBTATOB O0YUECHHUS.

PesyabTraT 00yueHusi cuuTaercsi Hec()OPMHPOBAHHBIM, €CIM CTYACHT IPU BBITOJIHEHUU
3aJaHMi He JEMOHCTpPHpYeT 3HaHMH Y4eOHOro marepuania, JOMYCKaeT OIIMOKH, HEYBEpEeHHO, C
0O0JIBIIMMHU 3aTPYAHEHUSIMU BBITIOJHSET 33/1aHUS, HE JJEMOHCTPUPYET HEOOXOIUMBIX YMEHHI, KaueCTBO
BBIMIOJIHEHHBIX 33JaHUH HE COOTBETCTBYET YCTAHOBJIEHHBIM TpeOOBaHMSAM, UYTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

4.2. MeTtoauvecKue yKazaHus 1Jisi 00y4alIIUXCHA 10 OCBOCHUI) TUCIHHIJIMHBI HA 3aHATHAX
JEKIIMOHHOT0 THUIIA

JIekIMOHHBIA KypC TMpeanoyiaraeT CHCTEMaTU3UPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro MjaHa. B Xoje JEKIMOHHBIX 3aHSATHH PacKpBIBAIOTCS 0a30BbIE BOIMPOCHI B paMKax
Ka)KJIOW TeMbl JUCHHUILINHBEIL. O003HAYAIOTCS KJIIOYEBBIE aCIEKThl TEM, a TAK)Ke JEJA0TCS aKIEHThl Ha




HauOoJiee CIOXKHBIE M BAXKHBIC IOJIOKEHMSI M3ydyaeMoro Mmarepuana. Marepuaibl JEKIUH SBISIOTCS
OMOPHONW OCHOBOM JUIsI TOATOTOBKM OOYYarOIIUXCS K MPAKTUYECKUM 3aHATHSAM / J1abOpaTOpHBIM
paboTaM M BBINOJIHEHUS 33JaHUN CAMOCTOSTEIBHOM pabOThl, a TaKkKe K MEpONPUATHIM TEKYILIEro
KOHTPOJISl YCIIEBAEMOCTH M MMPOMEKYTOUHOM aTTeCTAIMH 110 JUCLIUTUINHE.

B Xxozxe NeKIMOHHBIX 3aHATUI PEKOMEHAYETCs BECTH KOHCIEKTHPOBAHUE Y4eOHOIro Marepuana.
Bo03MO0KHO BeileHnEe KOHCIIEKTA JIEKIIMH B BUJI€ MHTEIJUIEKT-KApT.

4.3. Mertoauyeckue yKa3aHusi I OOy4alIIMXCSl 10 OCBOCHHMIO [IMCHMIUIMHBI Ha
Ja0opaTopHbBIX padoTax
[TonroToBKy K Kaxaoi 1abopaTopHON paboTe CTYAEHT AOJKEH HayaTh ¢ O3HAKOMJICHHUS C TNIAHOM
3aHATHUS, KOTOPBIA OTpa)kaeT CoJEp)KaHWE MPEeAoXKEeHHOH Tembl. Kaknas BeImoiHeHHas paboTa C
0(hOpMIIEHHBIM OTUYETOM 110 HEW MOJICKUT 3aAILUTE MTPETIOAABATEIIO.
[Tpu ouleHMBaHUM Ta0OPATOPHBIX PAabOT YUUTHIBACTCS CIEIYIONIEe:
—KaueCTBO  BBIIOJHEHHUS HKCIEPUMEHTAIbHO-IIPAKTUYECKOM 4acTH paboThl M CTENEHb
COOTBETCTBHS PE3yIbTATOB paOOTHI 33JaHHBIM TPEOOBAHUSIM;
—KauecTBO ohopMiIeHHs oTYeTa o paboTe;
—KayeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI IPH 3aIUTE PabOTHI.

4.4. MeToauyeckne yKa3zaHus 1Jisl 00yYaIOLIUXCH M0 OCBOEHHIO TUCHHMIJIMHBI HA 3aHATUAX

CeMHHAPCKOIo THIA

[IpakTnueckue (CeMUHApPCKUE) 3aHATHS NPEICTaBISIIOT COOOM JeTanu3aluio JIEKIMOHHOIO
TEOPETUYECKOr0 MaTepuaina, MPOBOJATCS B IIENIAX 3aKPEIUICHHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIC
pazzaensl. OCHOBHOM (hOpMOH NMPOBEICHHUS CEMUHAPOB U MPAKTHUECKUX 3aHATHIA SIBISAETCS 00CYXKICHUE
HauboJsee MPOOIEMHBIX U CIOKHBIX BOMPOCOB IO OTIEIHHBIM TEMaM, a TaKXKe pelIeHue 3aad u pazoop
MPUMEPOB M CUTYAIMH B Ay TUTOPHBIX YCIOBUSX.

[IpakTuueckue (CeMUHAPCKUE) 3aHATHS 00YJaIOIIUXCSl 00ECIEUNBAIOT:

- IPOBEPKY M YTOYHEHHUE 3HAHUH, TOJIyYCHHBIX Ha JIEKIUSX;

- IOJIy4€HHE YMEHUI U HABBIKOB COCTABJICHUS JJOKJIAI0B M COOOIICHUI, 00CYKIEHHUS BOIIPOCOB IO
yu4eOHOMY MaTepHuany AUCHUTUINHBL,

- MOJIBEJICHHE HUTOTOB 3aHATHH MO PEUTMHIOBOW CHCTEME, COTJIACHO TEXHOJIOTMYECKOH KapTe
JTMCIUTUTAHBIL.

4.5. MeToanueckne yKa3zaHus 1o cCaMOCTOSATEJIbHOI padoTe o0y4aromuxcs

CamocrosrenbHas paboTa obecriedrBaeT MOArOTOBKY 00yYaromerocst K ayJJUTOPHBIM 3aHATHAM U
MEPOIPUATHIM TEKYLIETO KOHTPOJISI M TMPOMEXKYTOUYHOM aTTecTallud MO HM3y4yaeMOW TUCIUILIMHE.
Pe3ynbpTaThl 3TOM MOATOTOBKU MPOSIBJISIOTCS B aKTUBHOCTH OOYYAIOIIETOCs Ha 3aHATHUSX M B KauecTBe
BBITIOJTHEHHBIX MPAKTUYECKUX 3aJIaHUM U IPYruX (GOpM TEKYILEro KOHTPOJISL.

[Ipu BbIMONHEHUM 3aJaHU Ui CaMOCTOSITENIBHOW pPabOThI peKOMEHAyeTcs NpopaboTKa
MaTepHaloB JIEKIUNA MO KaXIOW IMPOWJIECHHON TeME, a TaKKe U3Yy4EHHE PEKOMEHyeMOW JIMTEpPaTyphl,
npeacrasieHHon B Paznene 5.

B npomecce camocrosiTenbHOM pabOThl NpU  HM3YyYEHUM JUCIHUIUIMHBI CTYIAEHTHI MOTYT
UCMOJb30BaTh B CHELMATU3UPOBAHHBIX AaYAUTOPHUSAX [UIS CAMOCTOATENBbHOM paboThl KOMIIBIOTEPHI,
o0ecreunBamIIeMy JOCTYll K MPOrpaMMHOMY OOECI€YeHHUI0, HEOOXOAUMOMY JUIsl HM3ydeHUus
JMCLUIUIMHBL, a TaKkKe JTOCTYI uepe3 MHPOPMAlMOHHO-TEJIEKOMMYHUKALMOHHYIO ceTh «VHTepHeT» K
ANEKTPOHHON HH(OpPMAIMOHHO-00pa3oBarenbHOM cpeae wuHcTHTyTa (OUMOC) M 31eKTpOHHOM
oubnuoreynoit cucreme (OBC), rme B 2JIEKTPOHHOM BHJIE paclojiaraloTcs ydeOHble U yueOHO-
METOJIMYECKUE MaTepHalibl, KOTOpble MOTYT OBbITh HCIIOJIb30BAHBI JJISi CAMOCTOATEIbHOW paboThl Mpu
W3Y4YEHUH JUCLMILINHBL.

st oOyyarommxcs 1mo 3a09Hoi popme 0OydeHHsT caMOCTOATENbHAs padoTa SBISIETCS OCHOBHBIM
BUJIOM Y4eOHOU AEATeIbHOCTH.

5. YueOHo-MeTOAMYecKOe 1 MH(OPMAITUOHHOE 00ecredyeHHue U CIUTIIUHbI



5.1. TlepeyeHb OCHOBHOW W JONMOJHUTEJbHOW Yy4eOHOU JMTEPATypPbl, HEOOXOAUMOM IJIs
OCBOEHMS THCHMIIJIHMHBI

Bea nurteparypa, BKIIOYEHHas B JaHHBIA IepedyeHb, IMPEACTaBiIeHa B BUAE DJIEKTPOHHBIX
pecypcoB B 3eKTpoHHOM 6ubanoreke naectutyTa (BC). JIuTeparypa, ucnosiap3dyeMasi B Ie4aTHOM BHJIE,
IpeJicTaBjleHa B HAy4HOH OmOiMoTeke yHuBepcuTeTa B o0beme He MeHee 0,25 5K3eMIUIIpOB Ha OAHOTO
oOyuaromierocs.

OcHoBHas1 JInTepaTypa

1. Koznos, B. C. Mexanuka kuaKkoCTd 1 raza. B 2-x gactsx. U.1. Fuapomexanuka : yaeOHoe mocoodue / B.
C. Koznos, C. B. KorenmpaunkoBa. — KpacHosipck : CHOUpCKHiA TOCYIapCTBEHHBI YHUBEPCHUTET HAYKH U
TEXHOJIOrHi nMeHH akagemuka M.®D. Pemetnera, 2022. — 246 ¢. — TekcT : anekrponHslii // L{udposoit
obpazoBarenbHblii pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/124306.html

2. T'ectpun, C. I'. CO0pHUK 3a1a4 10 TeopeTuueckoil Gpusuke : yueOnoe nmocooue / C. I'. I'ectpun, E. B.
CrapaBoiitoBa. — CapartoB : CapaTOBCKHN TOCYIapCTBEHHBIN TEXHHUECKUHA YHUBEPCUTET nMeHH FO.A.
l'arapuna, O6C ACB, 2019. — 208 c¢. — ISBN 978-5-7433-3308-0. — Texkcr : anexktponHusbiii // Lludpopoit
obpazoBarebHblii pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/99256.htmi

3.DeKTprUecKkre CBOWCTBA TBEPABIX Tell : yueoHoe mocodue / B. B. Cricoes, T. B. Camoponuna, E. B.
CrapasoiiToBa, 1. B. benseB. — CapatoB : CapaToBCKuil rocyapCTBEHHbIN TEXHUUECKUH YHUBEPCUTET UMEHU
FO.A. I'arapuna, 9bC ACB, 2019. — 168 c. — ISBN 978-5-7433-3311-0. — Tekcr : anekrponHslii // Lludporoit
obpasosarenbHbiil pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/99254.html
JonosmuTesibHasI JIMTEpaTypa:

1. AnppwkueBckuii, A. A. MexaHuKa KHIKOCTH M Tasa : yueOHoe rocodue / A. A. AHAPHKUEBCKUMA. —
Munck : Bemmitmras mxoma, 2014. — 207 ¢. — ISBN 978-985-06-2509-0. — TekcT : 3JIEKTpPOHHBIA //
[Mudporoii obpazosatensbii pecypc IPR SMART : [caitr]. — URL: https://www.iprbookshop.ru/35498.html (

2. TIpokodrea, H. Y. ®usndeckue 3 PpexThl HAHOTEXHOIIOT U : yueOHoe nocodue / H. U. TIpokodbesa, JI.
A. I'puboB. — Mocksa : MOCKOBCKHI TOCy1apCTBEHHBIN cTpouTebHbIi yHHBepcuTeT, DBC ACB, 2013. — 100
c. — ISBN 978-5-7264-0745-6. — Texkcr : anextponnsiii // Lnpposoii odpazoBarensublil pecypc IPR SMART :
[caitr]. — URL.: https://www.iprbookshop.ru/23754.html

3. JlaGoparopHbIii IpakTHKyM Kypca oOmieit ¢pusukn. Pasgenst «KoneGanus u BoNHBY, «MoekyspHas
¢usuka» : yueonoe nocooue / E. H. Axcénora, H. A. NBanosa, A. 3. Jlurunos [u ap.] ; mox penakuueii B. A.
[lmmoBa. — MockBa : HanmoHaIbHBIN UCCIIeI0BATEIBCKUN SIepHBIA yHHBEpcHTeT « MDY, 2022, — 344 ¢. —
ISBN 978-5-7262-2331-5. — Texkct : anextponnbiid // Ludposoii obpasoBatenbhblii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/132683.html (

4 letnad A.A., SABopckuii .M. Kypc duzuku: Yue6. mocobue mist By30B.- M.: »Axkagemusi», 2007.-
720c.

5.UeproB A.I'., BopoObeB A.A. 3amaunvk no ¢usmuke: Yued. nocodue. — M.: Mza-Bo «Duszmamimmy,
2006.— 640c.

B) [lepeyeHb MeTOAMYECKHUX YKA3AHUM M ITOCOOMIA:

1. Membnux TI'.M., ®unato A.JI. OnpeneneHue TOPH30HTAIBHONH COCTAaBISIONIEH BEKTOpa
WHIYKIIMA ~ MarHUTHOTrO ToJis 3emin. PykoBoncTBO K nmaboparopHoi padote. - Ps3zans: PU MI'OVY,
2006 T.

2. Menpuuk I'.U., ®unatos A.Jl. VccnenoBanne MeKTPOCTATHYECKOTO 1101 UIMHAPHYECKOTO
KOHJIeHcaTopa. PykoBocTBO k mabopaTopHoit padorte. - Pszans: PUMI'OY, 2006 1.

3. ®wusuka: OU3HYECKHE OCHOBBI MEXAHUKH. MeTOMUECKUE YKa3aHUs U KOHTPOJIbHBIE 3aaHus
IUIS CTYJIEHTOB WHXXEHEPHO-TEXHUYECKHX CHelHaTbHOCTEeNH 3a04HON Qopmbl oOyueHusi. KonrponpHas
pabdota Nel. A6pocumos I1.B., Kpacuukosa M.Jl., Menbauk I'.W., Tununa E.B., ®unaros A.J1./ [Tox.
Pen. Menpauk I'.U. — Pszans : PU(G)MI'OY, 2008

4. ®usuka: MonekynsapHas (u3MKa W TEPMOJMHAMHMKA. METOAMYECKHE YKa3aHUS U
KOHTPOJIbHBIE 33JaHUsl IJI1 CTYACHTOB WHKCHEPHO-TEXHHYECKHUX CIHEIUAIBHOCTEH 3a0YHON (hOpPMBI
oOyuenusi. Kontponpnas pabora Ne2. A6pocumor I1.B., KpacuukoBa M.JI., Menpauk I'.1., Tunauna
E.B., ®unaros A.Jl./ [Toa. Pexa. Menbauk I'.U. — Pszans : PU(H)MI'OY, 2008



5. ®wusuka: DaeMeHTHl aTOMHOH (PU3UKHM U KBAHTOBON MEXaHMKHM MeTojuueckue yKa3aHHus U
KOHTPOJIbHBIE 33JaHUsl JJISl CTYACHTOB HHXCHEPHO-TCXHHUUYECKUX CIEIHATbHOCTEH 3a09HON (OPMBI
obOyuenusi. Konrponbnas pabora Ne7. Abpocumos I1.B., Kpacaukosa M./I., Mensauk I'.1., Tununa
E.B., ®unaros A./l./ Iloxa. pen. Tununoii E.B. — Psa3ans: PU(H)MI'OY, 2008

6. ®wusuka: Pusrka aTOMHOrO spa M TBEPAOIO Teda. MeTouuecKue YKa3aHus U KOHTPOJIbHbIE
3ajaHusd Ul CTYJCHTOB HH)KEHEPHO-TEXHMYECKHX CIeLHalbHOCTEH 3a04HOW (opMbl 0O0ydeHHs.
Konrponsnas padora Ne§. A6pocumos I1.B., Kpacuukosa M. /1., Menbuuk .M., Tununa E.B., ®unaros
A.J1./ lon. pen. Tununoit E.B. — Ps3anb: PU(G)MI'OY, 2008

7. Ao6pocumos I1.B., Menbauk .. MeToauueckue yKa3aHUs 110 BBHIIOJIHEHHIO Ja00PaTOPHOTO
MpaKTUKyMa 1o (pusmKe (A1 CTYIeHTOB BCeX cnenuaibHocTei) — Psazans: P MI'OY,2007.

8. Tununa E.B., ®unatos A.Jl. V3ydeHue CBOMCTB KHIKMX KPUCTAJIOB: PYKOBOJCTBO IO
BBITOJIHEHUIO JTAbopaTopHOK paboThl o aucuuiuimHe «dusuka». — Ps3zans: PU MI'OY,2008.

9. Tpyuuna O.E., ®unato A.Jl. W3ydyeHue sBjeHUs TuUcTepe3nuca (peppOMarHeTHKOB:
Jlaboparopnast pa6ora Ne 2-13 (pyKOBOJICTBO K BBINIOJIHCHHIO). — Ps3aHb: Ps3aHckuii MHCTHTYT
(pumman) MI'OY, 2010.

10. Menbuux I''W., Tpynuna O.E., ®unaros A.Jl. M3ydeHue BOIbTAMIEPHON XapaKTEPHCTUKHU
AJIEKTPOHHO-IABIPOYHOr0 (P-N) mepexofa B AMHAMHUYECKOM peXuMe: PyKOBOACTBO 1O BBHITIOJHEHHIO

naboparopHoit paboTel o aucuumiuHe «dusuka». — Ps3anp: Psazanckuii uncturyt (bunmnan) MI'OY,
2010.

11. A6pocumos I1.B. Uccnenosanue NOrJIOMEHns  B-U3iIyueHns BEMECTBOM: PyKoBOaCTBO 10
BBINTOJIHEHUIO aBTOPCKOM BUPTyalbHOW J1aboparopHOW paboThl — Ps3anb: PssaHckuil MHCTUTYT
(puman) MI'OY, 2008.

12. Tununa E.B. WN3yuenue CBOMCTB MHUKpoyacTull: PyKOBOACTBO 110  BBINOJHEHUIO
nabopaTtopHoil paboTsl mo nucnumunHe «®Pusnka» — Psa3anb: Psa3zanckuit uncturyt (puwman) MI'OY,
2009.

13. Menbnuk I'.M. Onpenenenne ko3G@puIrenTa IMHAMHYECKON BA3KOCTH KHIKOCTH METOIOM
najaromiero mapuka: PyKkoBOACTBO IO BBIIOJHEHHUIO J1abOpaTOpHOW padOThl MO JUCIHUILIMHE
«Duzuka».— Ps3anb: Pa3anckuit unctutyT ($pnmman) MI'OY, 2010.

14. Tpynuna O.E. Pa6Gouas TeTpaab 1o 4ii 4acTu Kypca (U3MKH JUIS CTYJEHTOB TEXHUYECKUX
CreManbHOCTEN OYHO-3a09HOM U 3a0uHON (popM 00yueHus, 2011

15. Tpynuna O.E. YueGHOE mocoOue 1uis CTYIEHTOB OYHO-3a04HOM M 3a04HON (opM oOydeHHs
10 OpraHu3allii CaMOCTOSITENIbHOM pabOThI TP U3ydeHHH Kypca pusuku, 2011

16. Menbnux T'.W., Tununa E.B., Tpynuna O.E. Jlunamuka TBepjoro Tena. JlaGopaTopHbIi
MPaKTUKyM: PyKOBOJCTBO IO BBIMOJIHEHHUIO JIAOOPATOPHBIX paboT mo aucuuiivHe «dusuka» —
Ps3anb: Psazanckuit uncturyt (puiman) MI'OY umenu B.C. Uepnomsipauna, 2012,

17. Menbuux T'U., Tepexosa O.A., Tunnna E.B., Tpynuna O.E. ®usuueckue BeIHYMHBI U
€IMHUIIBI UX u3MepeHus: Metoaudeckoe nocobue— Pszanb: Psazanckuii mncturyt (dunman) MI'OY
umenu B.C. YepHombipauna, 2012.

18. Menmsuuk T.M., Tumuna E.B. Tpyauna O.E. «MonekynsapHas ¢Qu3UKa ©
TepMOAuHaMHuKa. MeToaudeckue yka3aHUs U KOHTPOJIbHBIE 33JJaHUs Ul CTYIE€HTOB-3a0UHUKOB
WH)KEHEPHO-TEXHUYECKUX CIENUaTbHOCTEH. Ay IUTOpHAsI KOHTpOIbHas paboTtay, 2012

19. Menpuux I'.M., Tunumna E.B., Tpynuna O.E. «®DusMueckue OCHOBBI MEXAHHKH.
Metoauyeckie yKa3aHUs W KOHTPOJBHBIE 3aJaHUS JUISl CTYIEHTOB-3a0YHHUKOB HWHKEHEpPHO-
TEXHUYECKHX CIIEUAIBHOCTEH. AyTUTOpHAs KOHTPOJIbHAs paboTay, 2012

20. Menbnuk I''W., Tepexosa O.A., Tpynuna O.E. Meromudeckue ykasaHus K J1a60paTopHOI
pabore 1o ¢pusmnke «M3ydeHue 3IeKTpoCTaTUIECKOTO ToJIsi», 2012

21. Menvruk T'.M., Tununa E.B., Tpyauna O.E.,, Tepexoa O.A.®usuka. OnTuka.
Metoauyeckue ykasaHHsT M KOHTPOJbHBIE 3aJaHUsl s CTYACHTOB TEXHUYECKUX HAINpaBICHUH U
crienuanbHoCTel 3a04HOI popmbl 00yuenus, 2013

22. Menbauk [''M., Tumuna E.B., Tpymuna O.E. Mexanuueckue KoneOaHus.
JlaGopartopHslii TpakTUKyM 110 pusuke, 2013



23. Mensauk I'.U., Tepexosa O.A., Tpynuna O.E. Meroanueckue ykasaHusi K J1abopaTOpHOii
pabore 1o ¢pusnke «M3ydeHue 3aKOHOB MOCTOSTHHOTO ToKay, 2013

24. Menbuuk I'1., Tepexosa O.A., Tununa E.B., Tpynuna O.E. Meroauueckue yKasaHus s
ayJIMTOPHBIX KOHTPOJBHBIX padoT 1Mo hU3HKE ISl CTYACHTOB 3a04HON (hopmbl 00yueHust, 2014

25. Menbuuk T'U., TepexoBa O.A., Kpeicuna T.II. Mertomuueckoe «DIEKTPONPOBOIHOCTH
MeTauioBy, 2013

26. Menpuuk I'.U., Tununa E.B., Tpyauna O.E. JlabopaTopHblii MpakTHKyM 110 pusuke «Dusnka
JKMJIKOCTH U rasay, 2014

27. Menbuuk I'.1., Tepexosa O.A. Metoauueckue yka3aHus K 1a00paTopHoOii paboTe 1o (Gusnke
«M3yueHue BpalieHus MIOCKOCTH Mosipu3aluu ceera, 2014

28. Menbuuk I'1., Tununa E.B., Tpynuna O.E. ®usuka: 3aganus 1 HOATOTOBKH K HHTEPHET-
’K3aMeHy. MeToanyecKkue yKa3zaHus Ui CTYJIEHTOB OYHOW U 3a04HON (opM oOyueHUs WHKEHEPHO-
TEXHUYECKHX CIIEHUAIBHOCTEH 1 HalpaBlIeHuii OakanaBpuara. - Psa3anb: Psa3anckuii nHCTUTYT ((rinan)
MOCKOBCKOT0 TOCYIapCTBEHHOT'0 MAIIMHOCTPOUTEIbHOTO YHHBepcuTeTa (MAMMU), 2015.

29.T.1. Menbuuk, E.B. Tununa, O.E.TpyHuna. 3akoHbl COXpaHEHHS B MEXaHHKE.
JlaGoparopHbiii  mpakTHKyM. - Ps3anb:  Pszanckuit  wHCTHTYT (Qmiman)  YHHBeEpCUTETa
MamuHocTpoenus, 2015.

30. I''I. Menbuuk, E.B. Tununa, O.E. TpyHuna. DnektpuuecTso. JlaGopaTopHbIi NPaKTHKYM. -
Ps3anb: Psa3zanckuii uHcTUTYT (punuan) YHUBepcutera MamnHoctpoeHus, 2016.

31.I'U. Menbnuk, E.B. Tununa, O.E. Tpynuna. Marnertusm. JIaGopaTopHblil MPakTUKyM. -
Psi3anb: Pszanckuit uacTHTyT (riman) YHuBepcuTeTa MammHocTpoerus, 2016.

32.T.1. Menbsuuk, E.B. Tununa, O.E. Tpynuna. Meroauueckue yka3zaHHs K IPOBEICHUIO
npakTrudeckux 3aHsATHi mo gusuke ¢ npumeHeHneM C/1O MOODLE (uwacts 1) . - Psa3anb: Psazanckuit
UHCTUTYT (punuan) YHUBepcureTa MammHocTpoenus, 2016.

Ilepeyenb  y4eOHO-MeTOAMYECKOI0 o0ecmeYeHWsl ISl  CAMOCTOSITEIbHON  paldoThI
o0yuaouuxcs Mo Jucuunanue «Ousnka

Tabnuma 8 — YueOHO-MeToAMUECKOE 00eCTIEYeHUSI CAMOCTOATEIbHOW paboThl 00yUYaroIUXCst

Jlureparypa
Ne ni/m Pa3pnen (Tema) AMCHMILVINHBI (cchLIKa HA HOMeEP B CIIMCKeE
JIUTEPaTyphbl)
1 du3znyeckrue OCHOBBI MEXaHUKHU OcnoBHas: 1, 2, 3
HonomaurensHas: 1, 2, 3
2 MonekynsipHast Gpu3MKa U TEPMOJMHAMHKA OcHoBHas: 1, 2, 3
HonomaurensHas: 1, 2, 3
3 DNEeKTpUYECTBO OcnoBHas: 1, 2, 3
JonomaurensHas: 1, 2, 3
4 MarueTnsm OcHoBHas: 1, 2, 3
JomomaureneHas: 1, 2, 3
5 ®dusrka KonebaHuii 1 BOJIH OcHoBHas: 1, 2, 3
JomomaureneHas: 1, 2, 3
6 OnTHka OcHoBHas: 1, 2, 3
JononaurenpHas: 1, 2, 3
7 KsanToBas ¢pusuka OcHoBHas: 1, 2, 3
JomomaureneHas: 1, 2, 3
8 AToMHas U sinepHas pu3mKa OcHoBHas: 1, 2,3
JomomaureneHas: 1, 2, 3

5.2. IIpodeccmoHanbHble 0a3bl JAaHHBIX, HWH(POPMALMOHHO-CIIPABOYHbICE CHCTEMBI,
HHTEPHET-PecypChl




1. Koncynwrantllntoc [Dnextponnsiii pecypc] CripaBoyHas mpaBoBasi cucteMa. — Pesxxum jgocrymna:
http//www.consultant.ru

2. DnexkTpoHHas OubnmoreuHas cucreMa Pszanckoro uHcTUTyTA (hrmuana) MoCKOBCKOTO
MOJUTEXHHUECKOTO HHCTUTYTA [ DJIEKTPOHHBIH pecypc]. - Peskum mocryma: http://bibl.rimsou.loc/

- 3ari. ¢ sKkpaHa.

3. OnekrponHo-OubNMMoTeYHas cucreMa «M3narenscrBa Jlanby» [ DnekTpoHHBIN pecypc]. - Pexum
nocryma: https://lanbook.com/. - 3arn. ¢ sxpana.

4. DnextpoHHO-OMOIMOTEYHas cuctemMa FOpait [ DnekTpoHHBI pecypc]. —
Pexxum moctyna: https://urait.ru/- 3aru. ¢ 3xpaHa.

5. DnekrpoHHO-O0nOMMoTeuHas cucrema IPR SMART [DnexktponHHsIii pecypce]. - Pexxum nocryma:
https://www.iprbookshop.ru/. - 3ari. ¢ sxkpana.

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKAUMOHHONH cetHn «UHTepHeT»,
HEeO0XO0AUMBIX /IJIS OCBOEHHS TUCHUILIMHBI «Pu3nKa»

1. Dnekrponnas oudauoreunas cucrema «Kuura®ona»— http:/library.knigafund.ru

2. DIIEKTPOHHO-OMOIMOTEUHAs cucTeMa u3aaTenbeTBa «Jlanb» — e.lanbook.com.

3. DnekTpoHHas bubimoTeka yueOHOM muteparypsl — http://www.alleng.ru

4. Tectupyromme nporpaMMmbel 1mo jJabopaTopHbIM pabotam, Ps3aHckuit MHCTUTYT ((uiman)
YHUBepcUTETa MAITHHOCTPOCHHUSI.

5. IMopran xkuur — http://eqworld.ipmnet.ru/indexr.htm.
[Tporpammer uis pacdera taboparopHbix padot Ha EXCEL — 15, PU (¢p) MI'OY.
DnexTpoHHbIii 3agaunuk Elza, MUDU.
MeTtoudeckue yKa3aHusl K BBIMTOJHCHUIO Ta0OpaTOpHBIX padoT -50
[TporpamMmbl pacdera SKCIIEpUMEHTAIbHBIX TaHHBIX B EXCel- 40

10 BuptyanbsHsriii maboparopusiii npaktukym, TYCYP — 8

11. BupryansHsle naboparopHsie padotsl, PUMI'OY —5

12. O6yuaronie-KOHTPOIUPYIONINE TeCTHpYIomIHe mporpammel, PUMIOY — 42

13. YueOHuku 1o (bu3NKO-MaTeMaTHYECKUM OUCLMIUINHAM B ¢dopmare PDF
http://www.gaudeamus.omskcity.com/PDF _library natural-science.html

14.TlyreBoauTens o BCEM oubImoTekam ceTH WHTEPHET
http://www.aonb.ru/iatp/guide/library.html#7

©ooNo

5.3. llporpammHoe obecneuyeHue

Nudopmanmonnoe obecrieueHne y4eOHOro Tmpolecca MO JAUCIHUIUIMHE OCYIIECTBISIETCS C
UCIONIb30BaHUEM  CJENYIONIEr0 MIPOrpaMMHOr0  oOecmedeHus  (JUIEH3MOHHOTO U CBOOOIHO
pacrpoCTpaHsIeMOro), B TOM YHCIIe OTEYECTBEHHOTO IIPOU3BO/ICTBA:

Ne HauMmeHoBaHHne YcaoBus nocryna

n/n

1 Microsoft Windows U3 BHYTPEHHEH CeTH YHHUBEpCUTETA
(JIMIIEH3MOHHBIN JOTOBOP)

2 Microsoft Office U3 BHYTPEHHEH CeTH YHHUBEpCUTETA
(JIMIIEH3MOHHBIN JOTOBOP)

3 KoncynsranTlIntoc 13 BHYTPEHHEN CETH YHUBEPCUTETA
(JIMIIEH3UOHHBIH TOTOBOD)

4 CA0 MOODLE U3 000N TOYKH, B KOTOPOU MMEETCs TOCTYI K

cetu MlHTEpHET (JIMIIEH3HOHHBIN JI0TOBOP)



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

Ilepeyenr HMH(OPMALMOHHBIX TEXHOJIOTHMIi, MCHOJAb3yeMbIX MpPH  OCYLIEeCTBJIECHUU
o0pa3oBaTeIbHOI0 mpouecca Mo AUCHUILVINHE «Pu3NKa», BK/IKOYAA NepeYeHb NMPOrPAMMHOIO
obecreyeHus: U HUH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

[Ipu ocymectBieHnn 00pa30BaTEIBLHOIO TMpoIlecca 10 JUCHUIIUHE «DU3MKa» MIUPOKO
HCIOJIL3YIOTCS CIICTYIOIIHE WH()OPMAIIMOHHBIC TEXHOJIOTHU:

1. UreHue JIEKIUI C UCIIOJIb30BAaHUEM MPE3CHTALMH.

2. IIpoBeieHre MPaKTUIECKUX 3aHATHI Ha 0a3¢ KOMITBIOTEPHBIX KIIACCOB ¢ Hcmonb3oBanueM KT
TEXHOJIOTHH.

3. OcymiecTBIeHUE TEKYIIET0 KOHTPOJIS 3HAaHUN Ha 0a3e KOMITBIOTEPHBIX KJIACCOB C MPUMEHEHHEM
HKT TexHoIoruii.

[lepeuyenp mporpaMMHOT0 00ECIeUeHHsI, UCTIOIB3YEeMOTr0 B 00pa30BaTeIbHOM IpOIlecce:
e OC Windows 7;

Microsoft Office 2010;

Microsoft Office 2013;

Microsoft PowerPoint;

MathCad 15 Rus.

6. Omnucanue MaTepUAJILHO-TEXHHYECKOH 0a3bl, HeOOXOAMMOM /s OCylIeCTBJIEHHUS
00pa3oBaTeILHOIO MPoIEcca MO JUCHUILIHHE

[Tomenienust npeacTapisiioT cOOOW y4deOHblE ayIUTOPUU JUIsI MPOBEACHUS Y4EOHBIX 3aHSTHUM,
MPEeIyCMOTPEHHBIX y4eOHBIM IUTAaHOM M pabodeil MporpaMMoil  TUCHUIUIMHBI, OCHAIEHHBIC
000pYyZIOBaHUEM U TEXHUYECKUMH CPEIICTBAMH OOyUCHHS.

3aHATHA JIEKUMOHHOTO TUNa (MpU HATWYMM B y4eOHOM I1aHe). YueOHble ayIUTOPHH IS
3aHSATHH JIGKIMOHHOTO THUIA YKOMIUIEKTOBAHBI MEOEIbI0 W TEXHHYECKHMH CpeACTBaMHU OOydeHUs,
CIy)KalllUMU JJIsl TIPeJICTaBlIeHus y4yeOHOoW uHpopManuu (CTallMOHApHBIE UM TEPEHOCHBIE HAOOPHI
JI€MOHCTPALIMOHHOTO 000pYyJ0BaHMs (IIPOEKTOP, HSKpaH, KOMIBIOTEP/HOYTOYK), y4eOHO-HarJsgHble
nmocobus (mpe3eHTaluu MO TeMaM JIeKIHi), oOecrneynBarone TeMaTHUYeCKHe WILTIOCTPAIH,
COOTBETCTBYIOIIHE JJAHHOH MPOrpaMMe TUCIIUILIIHHEI.

3aHATHSA CeMHHAPCKOro Tuma (Ipy HATUYUMU B Y4eOHOM IUIaHe). YueOHbIe ayIUTOpUU IS
3aHATHH CEMHUHAPCKOTO THMA YKOMIUIEKTOBAHBI MEOENbI0 M TEXHHUYECKUMH CpEIICTBAMH OOydYeHUs,
CIy)KalllUMU JJIs TIPEJICTaBlIeHUus ydyeOHOoW uHpopManuu (CTallMOHApHBIE WU TEPEHOCHBIE HAOOPHI
JEMOHCTPAIIMOHHOTO 000pYy1I0BaHUsl (MPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlabopaTopusbie padoThl (Mpu HaTW4YMKU B ydeOHOM miaHe). s mpoBeaeHUs J1abopaTOPHBIX
pabotr wucnonb3yeTcss yueOHas ayautopus «JlabopaTtopus », OCHAIIlCHHAsI
CIIEYIOIIUM 000pYI0BaHUEM: .

IIpomeskyTouHnasi arrecrauus. [y MPOBEACHUS MPOMEKYTOYHON aTTECTAI[MH TI0 TUCIUILINHE
UCIONIB3YIOTCS KOMIIBIOTEPHBIE KIJIACCHI, OCHAIICHHBIE KOMIBIOTEPHON TEXHUKOW C BO3MOXHOCTHIO
MOJKITIOYEHUST K ceTh VIHTepHEeT W oO0ecledeHneM JOoCTyna B DIIEKTPOHHYIO WH(GOPMAIMOHHO-
00pa30BaTeNbHYI0 CpeAy YHHUBEPCUTETA W/UIU y4eOHbIe ayAUTOPUU, YKOMIUJICKTOBaHHBIE MeOeIbl0 U
TEXHUYECKHMHU CPEACTBAMHU O0YICHHUSI.

CamocrosiTeibHast paGora. [lomemieHuss [UIsi CaMOCTOSTENBHOM pabOTHI  OCHAIICHBI
KOMITBIOTEPHOH TEXHUKOW C BO3MOYKHOCTBIO TMOJAKIIOYEHUsT K ceTh «MHTepHeT» W IoCTylmoM K
ANEKTPOHHOW  HHQOPMAIMOHHO-00pa3oBaTeNbHOW  cpeae  WHCTHTyTa.  Jns  opraHuzanuu
CaMOCTOATEILHON PabOThl 00yUYaIOIIHUXCS UCTIOTB3YIOTCS:

KOMIBIOTEPHBIE KJIACCHl HHCTUTYTA;

O6ubMoTeKa, UMEroIas MecTa Jisi 00yJaronuXcs, OCHAIIEHHBIE KOMITBIOTEPaMH C JOCTYIIOM K
0a3am naHHBIX U ceTu VIHTEepHeT.

JuiekTpoHHass HHGopManuoHHO-00pa3oBaTeabHas cpeaa uHcturyra (QUOC). Kaxawii
oOyJaromuiicss B TeYeHHE BCEro mnepuoja oOydeHus oOecreueH WHAMBHIYATbHBIM HEOTPaHUYCHHBIM
JOCTYIIOM K DJIEKTPOHHOW WH(OpManmoHHO-00pa3oBaTeabHoil cpeae mHctutyta (QMOC) n3 mobdoi




TOYKH, B KOTOPOM UMEETCS TOCTYI K MH(OPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH "MHTepHeT", Kak
Ha TEPPUTOPUU UHCTUTYTA, TaK U BHE €€.
OUOC uHCcTHTYTaA 00ECIIEUNBACT:

JOCTYT K y4eOHBIM TIaHaM, padOYUM IporpaMmMaM JUCHHUTUIHH (MOIyJIeH ), MporpaMMaM MPaKTHK,
ANEKTPOHHBIM y4YEOHBIM M3JaHUSM M DJEKTPOHHBIM 00pa3oBaTelbHBIM pecypcaM, YKa3aHHbIM B
pabounx mporpaMMax JTUCIUIUIMH (MOIYJeH ), mporpaMMax MpakTuK;

dbopMupoBaHUE IEKTPOHHOTO MOPTHOINO 00yUdalolIerocs, B TOM YMCJIe COXPAaHEHUE ero paboT U
OLIEHOK 3a 3TH PaldOTHI.

B cnydae peanuzanuu 00pazoBaTeNbHON MPOrpaMMbI ¢ MPUMEHEHUEM 3JIEKTPOHHOro oOyueHwus,
JTUCTAHIIMOHHBIX 00pazoBareNbHBIX TexHooruii SMOC noMoTHUTENBHO 00eCTIeunBacT:

¢dukcanuoo xoma 00pa30BaTENLHOTO IMPOIECCa, PE3YIbTATOB IMPOMEKYTOYHON AaTTECTAllMH |
PE3yNIbTaTOB OCBOCHHS 00pa30BaTEIbHON MPOrPaMMBI;

poBeJicHNE YICOHBIX 3aHSITHIA, MPOLEAYP OLIEHKH PE3YyJIbTaTOB OOyUEHUs, peaan3alis KOTOPhIX
MPEeIyCMOTPEHa C MPUMEHEHHEM JJEKTPOHHOrOo OO0Yy4YeHMs, JUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTHI;

B3aMMOJICHCTBHE MEXAY y4YaCTHHKAMHU 00pa30BaTEeIbHOrO MPOIIECCa, B TOM YUCIE CUHXPOHHOE U
(W1M) acCHHXPOHHOE B3aMMOJIEHCTBHS TTocpeacTBOM ceT "UHTepHer".

7. OueHouHble MarTepuajbl ((GOHA OLNEHOYHBIX CpPeICTB) /ISl TeKYLIero KOHTPOJIS
yCIeBaAeMOCTH M NMPOMEKYTOUHON aTTeCTAlNU

7 ®oH OLEHOYHBIX CPEICTB /JIfl NMPOBeAeHNsI MPOMEKYTOYHOMH aTTecTAlMU 00y4aloUMXCs
Mo AUCHUILINHE «DPH3NKa»

7.1 IlepeyeHb KOMIETEHIUH ¢ YKa3aHUEM 3TANoB UX (opMHpOBaHMS B NpoLecce 0CBOCHHUS
oOpa3oBaTeIbHON MporpaMmbl (Tadmuia 9 — st ouHON GOPMBI O0YUCHMSI)

Tabnuma 9 — [NacopT GoHIa OIIEHOYHBIX CPENCTB (It O9HOU (HOPMBI O0yUCHHUS)

Kon
Ne KonTposmpyemblie pazaesibl . HaumenoBanue
KOHTPOJINPYeMOH
n/n (TeMbl) TUCUMIIIHHBI OLICHOYHOI'0 CPeACTBA
KOMIIeTeHIIHH
1 @u3nYecKre OCHOBBI MEXAHUKHU OIIK-1 KonTponbhas padbota
MonekynsipHas ¢pu3mka u OIK-1 geCTHpOBaHHe
TepMOIHHAMIKA OIIPOCHI K IK3aMEHY
3 | DUEKTpUIECTBO OIK-1

KonTponsnas padora
Maruerusm OIK-1 TectupoBanue

! Bomnpocs! k 3auety

5 dusnka KojaeOaHuil 1 BOJTH OI1K-1

6 OnTuka OIlK-1

7 KsanToBas ¢pusuka OIIK-1 Kontponbnas padota
8 AToMHas U aaepHas pU3NKa OIIK-1 TectupoBanue

Bormpocs! k 3k3aMeny

7.2 Onucanue nokasareJieid 1 KpUTepueB OLEHUBAHMS KOMIIETEHIMI HA PA3JIMYHbIX 3Tanax
uX (popMupoBaHMS, ONIMCAHME IKAJ OLIEHUBAHUS

Ta6muua 10 — I[TokazaTenu 1 KpUTepuH OLEHUBAHUSI KOMITETEHIIUH

Heckpu IToka3aTenb oueHUBAHUS ®opMa KOHTPOJIS




nTop PI'P | KJI | KP T 3 9

KOMIIeT

eHI Ml

3HaeT | OCHOBHBIE dusnueckue SBJICHUS, + + + +
(byHIaMeHTaJIbHbIE TOHATHUS, 3aKOHBI U TEOPHUHU
KJaccuueckoi u coppemennoit ¢pusuku (OITK-1)

YMeer | mpUMEHSTH MOJyYEHHBIC 3HAHHS MO (U3MKE TpU + + + +
U3Y4EHHH  JPYIMX  AWCLMILIMH,  BBLICIATH
KOHKpEeTHOE  (PpU3MUECKOe  COAep)KaHuE B
OPUKIAAHBIX  33Jadax  NpodecCHOHAIBHON
nesrenprocTr (OTTK-1)

Biageer | coBpeMEHHON HAy4yHOM anmaparypod, METOJaMH + + + +

BBIMIOJIHEHUSI ~ DJIEMEHTApHBIX  J1aOOpaTOPHBIX
busMueckux ~ HWCCIeAOBaHMA B 00MacTH
npodeccroHanbHou aestenpHocTH (OITK-1)

7.2.1 DTan TeKyuero KOHTPOJisi SHAHUI
PesynpraThl TeKylero KOHTPOJS 3HAHHUM KM MEXKCECCUOHHOM aTTECTAallMd OLICHUBAIOTCS IO
NATHOAIIBHOM 1IKaJIe ¢ OLECHKAMM:

® «OTIIMYHO»

«XOpOoUIO»
«YZOBJIETBOPUTEIILHO
«HEYIOBJIETBOPUTEIILHO
«HE aTTECTOBAH»

Ta6Jmua 11 — IlokazaTenu u KpUTCpUHU OLCHHUBAHUA KOMHCT@HHI/Iﬁ Ha JTalle TCKYLIETO KOHTPOJIA

3HaHUHI

Heckpu Ioka3aTenb oLeHMBAHUSA Ouenka Kpurepuii

nTop OLICHUBAHUS

KOMIeT

CeHIUI

3HaeT | OCHOBHbIE (u3NyecKue sBIeHUs, QyHaameHTanbHble | OTnuyHo | [loaHOE MM
MOHATHSI, 3aKOHBI M TEOPUM KJIIACCUYECKOM H YaCTUYHOE MOCEILCHUE
COBpEMEHHOU (pU3UKU JIEKLINOHHBIX,

YMeeT | NpUMEHATh MOJIyYEHHbIE 3HAHHUS 10 (QU3MKE IpHU IIPAKTUYECKUX U
W3YYEHUU APYTUX TUCUUIUIMH, BBIIEISITh KOHKPETHOE 1a00paTOPHBIX
¢usnyeckoe coJepKaHWE B TNPUKIAJHBIX 3ajaydax 3aHATHNA. BeimonHeHue
poheCCUOHATBHON IEATETbHOCTH 71a00paTOPHBIX U

Biageer | coBpeMeHHON Hay4yHOM amnmaparypod, MeTodaMu MIPAKTUYECKUX 3aJaHUI
BBINIOJTHCHUS 9JIECMCHTapHBIX 1a00paTOPHBIX Ha OUCHKHN «OTJIMIHO»
¢busnveckux UCCIJIEJOBaHUM B obJacTH
poheCCUOHATHHON IEATEITLHOCTH

3HaeT | OCHOBHBIE (u3NyecKkue sBIeHUs, (QyHaameHTanbHble | Xopomo | [loaHoe nnu
MOHATHSI, 3aKOHBI M TEOPUM KIIACCUYECKOM H YaCTUYHOE MTOCEILCHNE
COBpeMEHHOM (pU3NKu JIEKINOHHBIX,

YMmeeT | NpUMEHSATh TMOJyYeHHbIE 3HAHHUS 10 (QU3UKE TpH IIPAKTUYECKUX U
W3Y4YEHUU APYTUX TUCUUIUIMH, BBIIEISITh KOHKPETHOE 1a00paTOPHBIX
¢usnyeckoe coaepKaHWe B NPUKIAJHBIX 3aadax 3aHATUM. BeinosiHeHne
npoeccrnoHabHOMN e TeNbHOCTH 71a00paTOPHBIX U

Bnazneer | coBpeMEHHON HAy4YHOM  ammaparypoi, MeETOAaMH MPAKTHYECKUX 3aaHUH

BBIITOJIHEHUS 3JIEMEHTaPHBIX 1a00paTOPHBIX
¢buznveckux UCCIIE0BAHUI B o0acTH
1poeCCHOHATILHOM 1€ TEIbHOCTH

Ha OLICHKU «XOpOoIIO»




3HaeT | OCHOBHBIC (U3HUYECKUE SBICHUSA, (PyHIaMeHTainbHbIe | ¥YmoBieT-| [ToaHoe nmn
MOHATUSA, 3aKOHbBI W TEOpPUM KJIACCUYECKOM U | BOpHU- 4aCTUYHOE MOCELIEHUE
COBpEMEHHOU (pU3uKU TEJIBHO | JEKIMOHHBIX,

YMeeT | IpUMEHSTh TMONYYCHHBIE 3HaHUS MO (U3MKE MpHU MPaKTUYECKUX U
W3yYEHUU APYTHX JUCUUIUIMH, BBIIEIATH KOHKPETHOE 1ab0paTOPHBIX
¢dusnueckoe coaepKaHWe B TMPUKIATHBIX 3aJadax 3ansaTui. BrinosnHenne
npoeccroHabHOI e TENbHOCTH 1ab0paTOPHBIX U

Bnageer | COBpeMEHHOM HAy4YHOM  ammaparypod, METOAAMH NPAKTHYCCKUX 3aaHU
BBIITOJIHEHUA 3JIEMEHTAapHBIX J1a00paTOPHBIX Ha OLICHKH
(buznuecKux UCCJICTIOBAHHMA B obmactu «yIOBJICTBOPUTEIIBHOY
npodeccroHabHOI e TEeNbHOCTH

3HaeT | OCHOBHBIE (u3nMyeckue siBieHUsA, ¢GyHaameHtanbHbie | Heynos- | [lomHoe wim
MOHATUSA, 3aKOHbl M TEOPUM KJIACCUYECKOM U | JIETBOPHU- | YACTUYHOE MOCEUIEHUE
COBPEMEHHOM (hU3HKU TEIBbHO | JIEKIIMOHHBIX,

MPAaKTUYECKUX U

YMeeT | OpUMEHSATh MOJNY4YeHHbIE 3HaHUSA MO (U3MKE MpU 160PATOPHEIX
M3Y4YEHUU APYTHX TUCHUIUIMH, BBIIEIATH KOHKPETHOE B ——
buznueckoe COlep:aHMe B NPUKIAJHBIX 3aja4ax HeyIORIeTROPHTENEHO
Hpoq)eCCHOHiUIBHOH AeATENBHOCTH _ o BOIIO/HCHIE

Bnageer | coBpeMeHHON HaydyHOW anmaparypod, MeTOoJaMu AGOPATOPHBIX H
BBITIOJTHCHUS D7EMEHTAPHBIX 1a00paTOPHBIX MPAKTHUECKIX
buznuecKux uccae10BaHUI B obnactu saaHuiL.
podecCHOHALHOM IEATEIIBHOCTH

3HaeT | OCHOBHbIE (Qu3nyeckue sBieHus, (QpyHAameHtaabHble | He Henocemenune
MOHATHS, 3aKOHbl M TEOPUM KJIACCUYECKOM U | aTTecTo- | JIEKLMOHHBIX,
COBpEMEHHOU (PpU3uKU BaH MPAaKTUYECKUX U

n1a00paTOPHBIX

YMeeT | IpUMEHSATHh TMOJYYeHHbIE 3HaHUSA MO0 (U3MKE Mpu ——

M3YYEHUU APYTHX TUCHUIUINH, BBIIEIATH KOHKPETHOE T (E——
¢duznueckoe COlepKaHMe B NPUKIAJHBIX 3ajadax 1136OPATOPHBIX H
npoq)eCCHOHimLHOH I[eﬂEeHBHOCTI/I _ IPAKTHIECKHX

Brnazneer | coBpeMeHHON Hay4yHOH ammaparypoil, MeToaamu —
BBITTOJIHEHUS 3JIEeMEHTapHbBIX 1ab0paTOPHBIX
¢buznyecKkux HCCIIEA0BAHUI B oOnactu

poeCCUOHATBHON EATETLHOCTH

7.2.2 JTan NpoMe;KyTOYHOI0 KOHTPOJIS 3HAHHUIA

B TPETHEM CEMCCTPC PE3YJIbTATHI IPOMCEIKYTOYHOTI'O KOHTPOJIA 3HAHUI (saqu) OLICHUBAIOTCA:

® (GBa4YTCHO»
® (HC 3a4YTCHO»

Tabnuua 12 - lllkajia 1 KpUTEpPUHU OLIECHWBAHNS 3a4eTa

Ouenka
Kpurepun
«32YTEHO» « He 3a4TEHO»
Ob6beMm TBepapie 3HaHUS B 00bEME
OCHOBHBIX BOIIPOCOB, B OCHOBHOM Her TBeppIx 3HaHMI B 00beMe
MIPaBUJIbHBIE PELICHUS OCHOBHBIX BOITPOCOB, OCBOEHBI
MIPAKTUYECKUX 3a1aHUM, OCBOCHBI HE BCE KOMIIETCHIINU
BCE KOMIIETEHIIUU
CucremMHOCTB OTBeTHI HAa BOIIPOCHI B IIpeeax Her oTBeToB Ha BOIpOCHI
y4eOHOro MaTepuaa, BBIHECEHHOTO yuebHOro mMarepuania,
Ha KOHTPOJIb. BBIHECEHHOT'O HAa KOHTPOJIb.




OCMBICJIEHHOCTE

Homnyckaet

oIMOKU npu

HC3HAYUTCIIbHBIC

OTBCTax

MPAKTUYCCKUX HeﬁCTBHHX.

n

Homyckaet

omuOKu  TpHU

MPAKTUYCCKUX HCﬁCTBHHX.

3HAYUTCIIbHBIC
OTBE€Tax n

Bo BTOpOM U dYeTBEepTOM ceMecTpax pe3yJbTaThl MPOMEKYTOYHOTO KOHTPOJS 3HAHHUU
(?K3aMeH) OLIEHMBAIOTCS MO YEThIPEX0aTbHOM IIKAJIE C OLICHKAMU:

®  «OTJIIUYHO»

¢ Xopomo»

® «YIOOBJICTBOPHUTECIIHLHO»

® «HCYIOBJICTBOPUTCIHHO»

Tabmuna 13 - Illkajia 1 KpUTepUU OLlEeHMBAHKUS IK3aMeHa

Ouenka
Kpurepun
«OTJIHYHO» «X0pOoLIOo» «YAOBJICTBOPHUTEJIbHO)
O6wem I'nmy6okue 3Hanus, | Jdoctarodno
YBEPEHHbIE IIOJIHbIE 3HAHMUSI,
JEUCTBUA 110 IIPABUJIBHBIC
peLIEHUIO JIEHCTBHS 110 TBepble 3HaHUs B 00beMe
IIPAKTUYECKUX PEILIECHUIO OCHOBHBIX BOIIPOCOB, B OCHOBHOM
3a/laHuil B TIOJTHOM | MPAKTUYECKUX IPABUIbHBIE PEIICHUS
o0beMe yueOHOH 3aJlaHui B IIPAKTUYECKUX 3aJaHUI, OCBOCHUE
[IPOrPaMMBI, o0beMe yueOHOU BCEX KOMIIETCHIIUM.
OCBOEHHUE BCEX IIPOrpPaMMBl,
KOMITETECHIIH. OCBOCHHE BCEX
KOMIIETCHIINH.
CucreMHOCTh OtBeThI HA OTtBeThl Ha OTtBeThI HA
BOIIPOCHI JIOTUYHO | BOIIPOCHI BOIIPOCHI B
YBSI3aHBI C YBSI3aHBI C npenenax
y4eOHBIM y4eOHbIM y4eOHOTO0
MaTepuaioM, MaTepuaIoM, Marepuana,
BBIHECEHHBIM Ha BBIHECEHHBIE HA BBIHECEHHOT'O Ha
KOHTpOJIb, @ TAKXKE | KOHTPOJb, a KOHTPOJb.
C TeM, 4TO U3y4all TaK¥Ke C TEM, UTO
panee. HA3yJas paHee. HNwmeercs
OcwmbicnenHocTs | [IpaBuiibHbIE U IIpaBunbHbIE Jomyckaet HE00X0IUMOCTh
yOeauTenbHbIe OTBETHI U HE3HAYUTEIIbHBIC B [TOCTaHOBKE
oTBeThl. bricTpoe, MPaKTUYECKHE OLIMOKYU NpHU HaBOJALIUX
IIPABUJIBHOE U JENCTBUSL. OTBETax U BOIIPOCOB
TBOPYECKOE [TpaBuiibHOE MPaKTUYECKHUX
IPUHSATHE IIPUHATHE NENCTBUAX.
pEeLIEHHI, pelIeHU. Honyckaer
Oe3ymnpeuHas ['pamoTHas HETOYHOCThH B
oTpaboTka oTpaboTka MPUHATHH
pelIeHN 3aJaHlil. | pEelIEHU Mo pELIeHHI IO
YMeHnue nenarb 3aJJaHUSM. 3a/laHUSIM.

BBIBOJIbI.

7.3 TunoBble KOHTPOJIbHBIC 32JaHUSA MJIH HHbIEe MATepPHAJIbl, HEO0XO0AUMBbIe JJIsl OLCHKH 3HAHMIA,
YMEHHUil, HABBIKOB U (MJIM) ONBITA AEATENbHOCTH, XaPAKTEPHU3YIOIIUX 3Tanbl (GOPMHUPOBAHMS

KOMIIeTeHIIMH

Texymuii KOHTPOJb YCIEBAEMOCTH OCYIIECTBISACTCS HAa TMPAKTUYECKUX W JaOOpaTOPHBIX
3aHATHUAX: B BUAE OMPOCA TEOPETUUECKOTO MaTepUaia U yMEHUS IPUMEHSTh €ro K PELICHUIO 3a/1a4 Y



JIOCKH, B BHJE NPOBEPKH JOMAIIHUX 3aJaHdil, B BHJE TECTHPOBAHHUSA IO OTIACIBLHBIM TEMaM,
MIPOBEICHUEM KOHTPOJIBHBIX paboT Mo pasfenaM IUCHHUILTHHBL. KOHTpoibHBIE pabOThl IPOBOIATCS
Ha MPAKTHYECKHUX 3aHATHAX I0J KOHTPOJEM MpernoaaBareis. BapuaHTel paboT BBIIAIOTCS KaKIOMY
CTYACHTY MHIMBUAYaIbHO. [Ipy yCIOBUM 3alIUTHI CTYJJCHTOM BBINOJIHEHHBIX Ja00OpaTOPHBIX paboOT
U YIOBJICTBOPUTEILHOTO HAIKCAHHUSA KOHTPOJBHON pabOTHl CTYAEHT JOMyCKAaeTcs K caade
3ayeTa/s>K3aMeHa.

ITpoMeKyTOUHBIN KOHTPOJIb OCYIIECTBIIIETCS Ha 3adeTe/PK3aMeHe B BHAE MMHCbMEHHOI'O
OTBETa HAa TEOPETHUYECKUE BOMPOCHI U PEUICHUS MPAKTHUYCCKOTO 3aJaHus OMJIeTa M TOCIICIYIOUICH
YCTHOM OeceIbl C IMPeroaaBaTeieM.

7.3.1 llpumepHas tematuka PI'P
He npenycMmotpensl

7.3.2 IlpumepHasi TeMaTuka u cogepxanue KP
2 ceMecTp

3agaua 1. IIpsMonuHeliHOe OBMKEHHE TOUYKH 3a/laHO ypaBHEHHEM X=-2+3t —0,5t%. Hamucars
ypaBHEHHE 3aBUCUMOCTH CKOPOCTH M YCKOPEHHS TOYKH OT BPEMEHH, HaWTU KOOPAUHATY MU CKOPOCTh
TOYKH uepe3 2 ¢ Mocje Hayalla ABMKCHHUS.

3anaua 2. Teno Maccoii 3 KT mazaer B BO3AyXe ¢ ycKopenueM 8 M/c2. Haiftu cuimy conpoTuBieHns
BO3/yXa.

3amaua 3. Koneco ¢ BHemHuM paamycoM R u BHyTpeHHMM pamuycoM I = R/2 xartutcs 06e3
CKOJIb>KEHUS 110 TOPU3OHTAJIbHOM MOBEpXHOCTH. OnpenenuTs, BO CKOJIBKO pa3 KMHETUYECKas YHEeprus
MOCTYIATEILHOTO JIBIKEHUS O0JIbIIIe KUHETUICCKOW YHEPTUH BPAaTeILHOTO JIBHKCHUSI.

3agaua 4. MarepuaibHasg TOYKa Maccoi M = 5 T coBeplIaeT TapMOHMYECKHE KOJeOaHHs C
gactotod v = 0,5 ['n. Ammnutyna konebanuit A = 3 cMm. OnpenenuTs: 1) ckopocTh TOUYKH B
MOMEHT BpEMEHH, Korjaa cMmemeHue X = 1,5 cm; 2) MakcUMalnbHyI0 cully  Fmax, J€HCTBYIONIYIO Ha
TOUKY; 3) MOJHYIO YHEPTHUIO KOJIEOIIOMIEHCS TOYKH.

3anpaua 5. boek caiinoro mosora maccoi 500 kr magaeT Ha cBaro Maccoi 100 Kr co ckopocTho 4
M/c. OnpeaenuTe KHHETHIECKYIO YHEPTUIO, TIEPEUIEIIIYI0 BO BHYTPEHHIOIO YHEPTUIO CHCTEMBI.

3agaua 6. Yepes3 OJIOK, YKpEIUICHHBI Ha TOPU3OHTAIBHOW OCH, MEPEKMHYTa HUTh, K KOHIIAM
KOTOpo mpukperieHsl rpy3sl My = 300 T 1 Mz = 200 r. Macca 6moka mo = 300 r. biok cuurtath
OJIHOPOJIHBIM AUCKOM. HaliTu nuHeitHoe yCKOpeHHUe TPy30B.

3agaya 7. J[Ba TOUeuHBIX 3eKkTpuuyeckux 3apsaa 1= 1HKn u g2= -2 uKun HaxonsaTcs B Bo3yxe Ha
paccrossuuu 0= 10 cMm apyr ot apyra. OmnpeaenuTs HANPSHKEHHOCTh IMOJIS, CO37aBaeMOro ITHMHU
3aps/iaMi B TOUKE A, yIaJIeHHOM OT 3apsiia (1 Ha paccTosiHue 1 =9 cM 1 oT 3apsiga (2 Ha 2= 7 cm.

3agaua 8. OmpenenuTh yCKOPSIOUIYIO Pa3HOCTh MOTEHIUaTIOB U, KOTOPYIO TOMKEH MPOUTH B

AIEKTPUUYECKOM TOJIE DJIEKTPOH, 000NN CKOPOCTHIO vi= 10° wm/c, 4TOGBI €ro CKOpoCTh
BO3poOcia B 2 pasa.
3anaua 9. barapero u3 nByx konaeHcaropoB eMkocThio C1= 400 nd u Co= 500 n®

COEMHWIM TOCJeI0BaTebHO U BKJIIOUWIM B ceTh ¢ HampsbkeHueM Ui= 220 B. Ilorom 6arapero
OTKJIFOUMJIM OT CETH, KOH/IEHCATOPhI Pa3beIMHUIIN U COETMHUIIN MapalljieIbHO 00KJIaAKaMH, UMEIOIUMHI
OJTHOMMEHHBIE 3apsabl. Kakum Oyaer HanpspKeHHe Ha 3aKMMax MoJlydeHHoOU O6atapen?

3agaua 10. 3apsg =1uK:3 B BO3myxXe M3 TOYKH, HAXOJMSIICHCS HA PacCTOSHUU 1 = 1 M oT
0ECKOHEYHO JUIMHHOW PaBHOMEPHO 3apsKEHHON HUTH, IEPEMECTHIIM B TOUKY Ha PacCTOSHUM o= 10 cm
ot Hee. OnpenenuTs padoTy, COBEpPIIAEMYIO IPOTUB CUJI MOJIS, €CIIU JIMHENWHAs TUIOTHOCTD 3apsja HUTUT
= 1 mxKn/m. Kakas pabota coBepaercs Ha nocieaaux 10 cm mytu?

3apaua 11. Ilpu BHemHem compotuBiaeHnd Ri = 8 Om cuna Toka B 1enu li = 0,8 A, mpu
cornpotuBiieHud Rz = 15 Om cuia Toka B nenu l2 = 0,5 A. Onpenenutb cuity TOKa KOPOTKOTO
3aMbIKaHus uctounuka JJ1C.

3 cemectp

3agaya 1. Ha gudpakiuoHHYyIO0 perieTky HOpMallbHO MaJaeT MOHOXpOMaTH4yeckuil cBer. B
CHEKTpPE, MOJIYYEHHOM C MOMOUIbIO 3TOM JU(PPAKIIMOHHON peleTKH, HEKOTOpasl CIEeKTpajbHas JTUHUS
HabMIo1aeTca B MepBoM mopsake 1ox yraom ¢ = 11° . Onpenenuts HauBhICIINIT TIOPANOK CHEKTpPA, B
KOTOPOM MOXET Ha0JII01aThCs Ta JTMHUSL.



3anava 2. [Ty4ok ecTeCTBEHHOTO CBETa IMaJaeT Ha CTEKJIO ¢ IMokKa3arejaeM mnpejaomiieHus N = 1,73.
Onpenenuth, MpyU KAaKOM yTJI€ TMPETOMIICHUSI OTPAXKEHHBIA OT CTEKJIa IMy4OK CBETa OYyJEeT MOJHOCTHIO
MOJIIPU30BaH.

3agava 3. /IBa nmonsgpu3aTopa pacroyio>KeHbl TaK, YTO YTOJI MEXy UX TUIOCKOCTSIMH MPOITYCKaHUS
coctapnser ¢ = 60° . OmpesenuTh, BO CKONBEKO pa3 YMEHBIIAETCS MHTEHCHBHOCTH lo ecTecTBEHHOTo
CBETa NpHU NIPOXOXKACHUU uepe3 obOa monspusaropa. KosdduumeHnt mnorioimeHus cBera B KaxaAOM
noJisipuszarope K = 0,05.

3anaua 4. [lnacturka kBapua ToamuHoM di = 1 MM, BeIpe3aHHAs MEPIECHANKYIIPHO ONTHYCCKOM
OCH KpHUCTaJla, TIOBOPAYMBACT IUIOCKOCTh MOJSPU3ALUN MOHOXPOMATHYECKOTO CBETA ONpEACICHHON
JUIMHBI BOJIHBI Ha YIoj ¢1= 20°. Ompenenute: 1) KakoBa JOMKHA OBITH TOJMIIMHA O2 KBAapIEBOI
TUTACTUHKH, MOMEIICHHOW MEXIy JABYMS MapayUIeTbHBIMH HUKOJISMHU, YTOOBI CBET OBUI HOJHOCTHIO
noraies; 2) kakoi miuHel | TpyOKy ¢ pacTBOpoM caxapa maccoBoii koHreHTpanueii C = 0,4 xr/i Hago
MIOMECTUTh MEXJy HUKOJIIMU JJISl TMOJTY4eHUs Toro ke 3ddekra? YaenbHoe BpalleHHE [a] pacTtBopa
caxapa paBHO 0,665 rpan/(M.Kr.M).

3agaua 5. B pesynbrare a¢dexra Komnrona GpoToH npu coygapeHuu ¢ 3JIEKTPOHOM ObLI paccesiH
Ha yron 0 = 90°. Dueprus paccessHEOrO GOTOHA €2 = 0,4 MaB. Onpenenure sHepruto porona
€1 JI0 paccesHusl.

3agaua 6. Onpenenure AIUHY BOJHBI (POTOHA, UMITYJIBC KOTOPOTO PaBEH UMIIYJIbCY 3JIEKTPOHA,
MPOLIEIIET0 pa3HOCTh noTeHmanoB U = 9.8 B.

3apaua 7. Vcnonw3ys Teoputo bopa mns atoma Bosmoposa, onpeaenure: 1) paguyc Ommkaiiiend K
A7Ipy OpOUTHI (TIEPBBI OOPOBCKUI paanyc); 2) CKOPOCTh ABMKEHUS AJIEKTPOHA O 3TOM opOuTe.

3agauya 8. Ompenenuth 5HEpruto0 (POTOHA, COOTBETCTBYIOLIETO BTOPOW JIMHUM B TEPBOM
uHppakpacHoit cepuu (cepuu Ilamena) aroma Bogoposa.

3agauya 9. Onpenenute 4aCTOTy CBETa, U3Iy4aeMOT0 aTOMOM BOAOPO/a, IIPU IEPEX0/Ie JIEKTPOHA
Ha YPOBEHb C TJIABHBIM KBAaHTOBBIM YHCIIOM N = 2, €CIIK paJinyc OpOUTHI AIEKTPOHA U3MEHIIICA B 9 pas.

3agauya 10. Onpenenure ATUHBI BOJIH € Bpoiis o-4acTrLbl U IPOTOHA, MPOLIEAIINX
OJIMHAKOBYIO YCKOPSIOIIYIO pa3HocTh noteHnuanos U=1 kB.

3anaua 11. [Ipumep 1. Yactuna Haxoautcs B 06CKOHEYHO TITyOOKOM, OTHOMEPHOM,
MPSIMOYTOJILHOM MOTEHIIMANbHOM situke. Halitu otHomenue pasHoctu AEn n+1 coceqHmnx
OHEPreTHYECKUX YPOBHEW dHEPTUH YaCTHIIBI IpU N= 2.

3agaya 12. Beraucnure TONIMHY CJI0S TIOJOBUHHOTO OCITA0JICHUS X1/2 TAPAIIIEIFHOTO TyYKa Y —
M3JTyYeHHs JUTS BOJIBI, €CIIU JTHHEHHbIH Koddduiuent ocnadnenus u = 0,047 cm™.,

3agaua 13. PajuoakTHBHBIH M30TON pajus “;gRA MpeTepreBaeT YeThIpe o - pachana u jasa P~ -
pacniaga. OnpenenuTs Uil KOHEYHOTO sipa: 1) 3apsaoBoe yncio Z; 2) MaccoBoe yucio A.

7.3.3 Bonpochl 1J1s1 KOJUIOKBHYMOB
He npenycmoTpensl

7.3.4 3agaHus 119 TECTUPOBAHUSA
IIpumepHoe conep:KkaHue TECTOB:
2 ceMecTp

1. Teno aBMXETCS ¢ MOCTOSHHOM 10 BEJIMYMHE CKOPOCTBIO 110 TPACKTOPHH, H300paKeHHON Ha PUCYHKE.
CpaBHHTH BEIMYHUHBI IOJIHOIO YCKOPEHMS Tella B Toukax A u B.

b

s B

2. Ha Hmke mpuBeJIeHHBIX pucyHKax (1-4) maHo m3MeHeHue MPOEKINU CKOPOCTH Tena Vx OT BpeMEeH!


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

)

(v} * *
JU1st KaKJI0T0 cilydasi yKaKuTe, Kakoi u3 pucyHkoB (1 - 4'), 1aeT COOTBETCTBYIOLIYIO 3aBUCUMOCTh OT
BPEMEHHM NPOEKIUH CUJIbI Fx, 1eHCTBYIOIIEH Ha TEIO.

F F,
) @) 3) @)
F,

3. TeHHMCHBIH MsAY JIETEN C MMIYIbCOM [y (Macmrad W HANpaBjICHWs yKa3aHbl Ha PHUCYHKE).
Tennucuct npoussen Mo M4y pe3kuid yaap ¢ cpeanei cuioil 80 H.. M3MeHuBIIMICS MMITyIbC MsA4a

1

Kaxkoe Bpems aeiicTBoBana Ha Msi4 cuiia’?

4, HBa MAJICHbKNX MACCHUBHBLIX [IapHWKa 3aKpPCIIJICHbBI Ha KOHIAX HEBECOMOI'O CTCPXKHA AJIWHBL d
CrepxeHb MOXET BpalaThCs B FOPU3OHTAIILHOM IJIOCKOCTH BOKPYT BEPTHKAIBHON OCH, MPOXOSILIEH
yepe3 cepenuny crepxkHsa. CTep:KeHb paCKpPyTHIM 10 YriaoBOM ckopocTdu 1. Ilox aedicTBueM TpeHUs
CTepEHb OCTAHOBHJICS, TIPU ATOM BBIIETHIOCH TETIo Q1.

—d
o>

Haiitu BbIIEIISIOIIIEECS TPU OCTAHOBKE TeJla TEIUIO, €CIIU CTePKEHb ObLT PACKPYUYCH 10 YIIIOBOU
CKOPOCTH 2=3®1.



5. Ha pucynke npuBeieHbl KpUBbIE QYHKINNA pacrpeaeeHus: MOJIEKY UeabHOTO rasza Mo CKOPOCTIM
(pactpenenenne MakcBesuia) A1 ABYX pa3/IMYHbIX Fa30B, KOTOPbIE HAXOAATCS NIPU OJUHAKOBOU
TeMIeparype.

f(v) = dN
Ndv — A0JI1 MOJICKYJI, CKOPOCTH KOTOPBIX 3aKJIFOYCHBI B MHTCPBAJIC CKOpOCTef/’I OT V 10

3mech
v+dv B

N

pacueTe Ha eJUHUILY 3TOI'0 UHTEpBAJa.

W

CpaBuute MossipHble Macchl ( M1u M2 ) ra3oB U 1iomiaid moji KpUBbIMU

6. Hap

“A

UCyHKe n300pakeH 1uki Kapuo B koopaunarax (P,V).

1

Ha xakowMm sTamne IMPOUCXOJHNT:

7.Han
Fa

H30TepMHUECKOE pacipenne (cxarue) rasa
anrabaTHyecKoe pacuimpeHne (cxarue) raza
yBenrueHUe (YMEHbBIIICHNE) TeMITEpaTyphl ra3a
yBEJIHYECHUE / yMEHBIIICHUE SHTPOITUH CUCTEMBI
yBeJIMueHue (yMEHbIICHNE) BHYTPEHHEH SHEpruu raza
anrabaTiHyeckoe HarpeBaHue (OXJaxaeHHe) raza
poIecc, B KOTOPOM SHTPOITUS TIOCTOSTHHA

narpamme (P,V) nzobpaxeHn HUKINYECKUN mpoIiiecc.

]
L
'
1 B Dl e 1 =0
I S S
1 2 3 v
KaK MCHJICTCA TeMHepaTypa Ha pa3J‘II/IqHLIX y‘laCTKaX?

8. OmHOaTOMHOMY HJICATBHOMY Ta3y B pe3ybTaTe N300apuyecKoro mpoiecca MmoIBeACHO KOJTMIECTBO
teroTel AQ. Kakast 1omst TemIoTsl pacxoyercs:

1. IToxne CO31aHO PaBHOMCPHO 3apH)KCHHOI71 C(bCpH‘lCCKOfI MMOBCPXHOCTBIO C 3apiaIoM

Hampas

Ha yBeIMYeHHue BHyTpeHHel snepruu raza AU
40
Ha paboTy, coBepiuaemyio razom 44

40
3 cemectp ODPO

JIEHUE BEKTOpa IpajMeHTa MOTeHI[MAIA B TOUKE A.

—(Q. Ykaxure



3

2. KonpeHcarop, 3amoidHEHHBIH AMAJICKTPUKOM C JUDJIEKTPUYECKOW MPOHUIAEMOCTBIO €, HMMEET
sHepruto W. HallTu 53HEpruro »JIEKTPUYECKOro IO KOHJEHCATopa MOCi€ YHAIEeHUs W3 HEro
IURJIEKTPUKA TIPU YCTIOBUH, YTO KOHAEHCATOP:

e OTCOEIMHEH OT UCTOYHMKA TOKA

+ TPHUCOEAMHEH K UCTOUYHUKY TOKA
3. Ha pucyHke mpencraBieHa 3aBUCHMOCTb CHJIBI TOKa, MPOTEKAIOIIETO Yepe3 YYacTOK IEeNHu, OT
HanpsbkeHus. Halitu paboty Toka 3a 10 MunyT npu Hanpspkenun 30 B.

A LrA
00

400

/ U, B

0 15 30 45

4. Ha pucyHke AaHa cxeMa 3JIEKTPUYECKOM IeTH, BKII0YAoIas 18a uaeanbHbiXx ucrounuka ¢ JJC &1 u
€ W Tpu pesucrtopa ¢ compotuBieHusMU Ri, R2 m Rs. HampaBrmeHus TOKOB B BETBSX MOKa3aHbI

cTpenkamu. Hanpasnenue o0xo/la KOHTypa — IO 4acOBOM CTpenke. 3anucaTh YpaBHEHUS IO BTOPOMY
npasuiy Kupxroda u1st pa3nuyHbIX KOHTYPOB.

E.
A _f I + B
Gy

Sz P RI [] R *

- 2

R
| I s '3
D — C

5. Ha pucynke u3o0OpaskeH MPOBOJHUK Maccod M, TMOABEIICHHBI Ha MPOBOISIIMX HUTAX, Yepe3
KoTOpbIe oABeieH TOK |. [TpoBOIHKK MOMeEIIeH B MarHUTHOE T0JIe ¢ MAarHUTHOW UHIYKIIHEH B.

.

H

L

M
4

VKaxuTe, IpU KaKUX HANpPaABICHUSIX TOKAa U BEKTOpAa MArHUTHOW MHAYKIMM CUJIa HaTSOHKEHUS HUTEH
MOJKET OBITh paBHA HYIIIO.

6. VMoHbI, nMeronme OJMHAKOBBIE CKOPOCTH, HO pa3HbIC yIENbHBIC 3apsjibl, BIETAIOT B OJHOPOIHOE
Mar"HuTHoe nosje. VX TpackTopuu NpuBeIEHBI HA PUCYHKE.

RIAY



Kaxoit TpaekTopruu COOTBETCTBYET BEIMUMHA HAaUOOJIBIIIETO (HAUMEHBIIIETO) YACIBLHOTO 3apsiia
7. Ha pucyHke moka3aHa 3aBUCHUMOCTb CHJIBI TOKa OT BPEMEHHM B OJJIEKTPUUYECKOM LEenu C
WHIYKTUBHOCTBIO 1MI'H.

I, MA

0 5 10 15 20 6¢

Haiitu monyns cpeanero 3HaueHus D/]C caMOMHAYKIMU JUIsl pa3iIMYHbIX BPEMEHHBIX MHTEPBAJIOB.

8. Konryp mromampio S = 0,1M? pacronoxeH NepHeHANKYISPHO K JIMHUAM MATHUTHOH HMHIYKIIHH,
KOTOpas M3MeHseTcs 1o 3akoHy B = (2 + 10t?)[1102 Tn. Hanucats 3akon m3MeHenus momyns DJIC
WHIYKIIMH, BOZHUKAIOIIEH B KOHTYpE.

9. Haiitu monnyto sHepruto konedanuii (B M/Ix) Ipy>KMHHOTO MasiTHUKA, €CITU KOJIeOaHUS MPOUCXOAT:
noa aeiicreuemM cuibl F ¢ ammintynoit A:

F=0 5x H; A=4cm

F=0 10x H; A=2cMm

F=0 20x H; A=5cm

10. Ha pucyHke npejcTaBiieHa 3aBUCHMOCTh aMILUTATY bl KOJICOAHHH Tpy3a Ha MPYKUHKE C KECTKOCTHIO
k=10H/M OT 4acTOTEI BHEIIIHEN CHUJIBI.

i Alcu
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Haittu:

e Maccy KoJIEOTIOIErocs rpysa

¢ MAaKCHUMAaJIbHYIO DHEPIHIO B 3TOH CHCTEME
11. HaiiguTe a) CKOPOCTh paclpoOCTpaHEHUsI BOJIHBI B M/C; 0) IUTMHY BOJIHBI; M) IEPHOJ] KOJIeOaHHH, eciu
YPaBHEHUE IUIOCKON CUHYCOUJAIBHOM BOJIHBI, paclpocTpassitomieicsa B1ojib ocu OX, uMeeT BUA:

£=0,01sin(10° — 2x)
& =001sin(100t —5x)
& =0,2sin(3,14t — 62,8x)

12. Ha pucyHkax mpejacTaBieHbl MIHOBEHHbIE QoTorpaduu >IEKTPUYECKOH COCTaBISIOLICH

3JIEKTPOMArHUTHOM BOJIHBI, MEPEXOASIIEH U3 cpeapl 1 B cpeny 2 NMepneHIuKYISIpHO TpaHULe pasjena
AB.
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Haiitu ny1s o6oux ciydaen:

e CKOpOCTH cBeTa B cpene 1, ecnu cpena 2 - BakyyM (puc. 1)

e CKOpPOCTB CBETa B cpefie 2, ecu cpena 1 - Bakyym (puc.2)

« OTHOIIECHUE CKOPOCTH CBETA B cpefiec 2 K €ro CKOPOCTH B cpee 1

« OTHOCHTEJIbHBIN MMOKAa3aTeNb MPETOMIICHUS 3THX cpes N12 (N21)
13. Ceer mamaer Ha TOHKYIO IUICHKY C TOKa3areleM IMPEIOMIICHHS n, OONBIINM, YeM IOKa3aTeib
MIPEIOMIICHUSI OKPYKAIOIIEH CpeJibl

.

Yemy paBHa pa3HOCTb X0Ja JIydell Ha BBIXOJI€ U3 TOHKOW IJIIEHKU?

14. CBeTr OT HEKOTOPOTO MCTOYHMKA MPEJCTABIAET cOOO0H /JBE IMIIOCKME MOHOXPOMATUYECKUE BOJIHBI C
JUIMHAMM A1 ¥ A2 . Y SKCIIEpUMEHTAaTOpa UMEETCs 1B AU(PPAKIIMOHHBIE PELIETKH, TOCTOSIHHBIE U YHCIIO
meneir  kotopbix cootBerctBeHHO di , N1 wm d2, No. Tlpu HOpMaidbHOM TMajCHWHM CBETa Ha
IU(QPaKLIHUOHHYIO pelIeTKy 1, monydeHo u3o0paxkeHue A1 MakcuMyma M, mokasanHoe Ha puc.l. [locue
TOT0, KaK AU(PPAKIMOHHYIO pEleTKy | MOMEHsIM Ha peleTky 2, u300paxeHne MakcCuMyma M cTajio
TaKMM, KaK I10Ka3aHO Ha puc.2.

puc.1
A

/\ﬂ\

Py @, Sin ¢

CpaBHHTE MOCTOSHHBIE PELIETOK U UX YUCIIO LIEEH.

15. Tlpu nageHuu cBeTa U3 BO3/AyXa Ha JUAJIEKTPHUK Mo yrioM bproctepa oTpaskeHHBIH Jyd CTaHOBUTCS
MOJIHOCTBIO TMOJSPU30BaHHBIM. OMNpenenuTh MOKa3aTeNlb MPEIOMIIEHUS IUAJIEKTPUKA, €CIU Yrodl
Bprocrepa paBen:



30° (60°, 459).

16. Ha pucyHke noka3aHa KpuBasi 3aBUCUMOCTH CHEKTPaIbHOM MJIOTHOCTH SHEPreTUYECKON CBETUMOCTHU
abcomoTHO yepHOoro Tena oT uMHbl BoiHbI npu T=10000K. ITpu kakoii TemmnepaType IJIMHA BOJHBI,
COOTBETCTBYIOLIAsi MAKCUMYMY M3J1ydeHHs a0COIIOTHO YepHOro Tesa Oynet paBHa 580 HM?
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17. Ha pucyHke mOKa3aHbl HaIllpaBICHHs Majaromero (oToHa, paccesHHOro (OTOHa M 3JIEKTPOHA
otaauu (e). Yrou paccesHus 90°. Ecinu MMIyabChl 3J€KTPOHA OTIA4YM M PACCESIHHOTO ()OTOHA paBHBI
coorBercTBeHHO 3 (MhB.c)m’ u 1,5 (MdB.c/M), To HampaBieHUE ABMKCHHS DJICKTPOHA OTIAYH
COCTAaBJISICT C HaIpaBJIEHUEM Majaroero Ggorona yrona [ (B rpaaycax), paBHbIi ...

18. Ha pucyHke mpejcTaBieHa quarpaMMa dHEpreTHIEeCKUX YPOBHEH aToma.
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VYkaxute, KakoMy IIEPEXOly COOTBETCTBYET:
e TmorjomeHne PoToHa ¢ HAaMOOBIIEH TTUHON BOJHBI
e moruoneHue (OTOHA C HAUMEHBIIEH TTMHON BOJIHBI
e wucmyckaHue (poToHa ¢ HAaMOOIBIIECH ITUHON BOJHBI
e Hcmyckanue GOoTOHA C HAUMEHBIIECH UTMHON BOJHBI
e HcIycKaHue pOoToOHA C MAKCUMAaJIbHOU SHEprueit
e wHcmyckanue GoToHa C MUHUMATbHON YHEPrHeH
19. HaiiTi oTHOIIICHWE JJTUH BOJIH Jie Bpoiiis MpOTOHA M 0 ~4aCTHIIBI JIJIS CITY9aeB:
e TPOTOH M O -YAaCTUIA JIBUTAIOTCS C OJJUHAKOBBIMU CKOPOCTSIMU
¢  CKOpOCTb IPOTOHA B 2 pa3a 0oJblie (MEHBIIIE) CKOPOCTH O ~4aCTHUIIbI
e TPOTOH M 0 -4aCTULA YCKOPEHBI OJIMHAKOBOM pPa3HOCTHIO MIOTEHIIMAJIOB
20. Bpicokas MOHOXpPOMATHYHOCTH JIA3€PHOTO M3Iy4eHHUs] OOYCIOBJICHA OTHOCHUTEIHHO OOJBIIUM
BPEMEHEM JKHM3HH DJIEKTPOHOB B METACTaOMILHOM coCTOsHuMHM [J[J[] ' 'c . YuuThIBas, 4TO MOCTOSHHAS



IImanka

21.

BBICOKMMHU CTCHKaMU IHPIpHHOfI | umeer BUA:

h=6,6-10"%58.¢

, OILIEHUTH MIUPUHY METACTaOUILHOTO YPOBHS (B 5B).

BonnoBast ¢pyHKIMS 4acTUIBI B MPSMOYTOJILHOW OAHOMEPHOW MOTEHIMAIBHON fME ¢ OECKOHEYHO

W(x):Asin”I—”x

KakoBa BeposITHOCTb TOT0, YTO YACTHUIA MOXKET OBITH OOHAPYKEHA:

e B JICBOM (MMpaBoii) MOJOBHUHE MOTEHITUATBHOM SIMBI
« BoOOmactu X >1 ...

« BoOOmactu X <|..

« BoOmactu 0< X <|...

22 Kak U3MEHSIIOTCS CIIEYIOIINE XapaKTePUCTUKH sijipa (paccMoTpeTh o - pacmai; B* - pacman u B~ -
pacmnan):

23.

24,

e 3apsA0BOE M MACCOBOE YHUCIIA sA11pa

« TOPSAAKOBBIA HOMEP IEMEHTA

e YKCJIO HyKJIOHOB B sJIpe

e 3apsn saapa

e YKCJIO IPOTOHOB M HEUTPOHOB B SIPE

IIpu B — pacnazse UMEIOT MECTO PEAKIIUH. ..
X3 > Y5+ Hey
X8 SYA . et

7 —> Z—1+ +Ve

A A -~
XZ —)YZ+1+e +Ve
n—>p+e +v,
p—>n+e +v,

. Pp—>p+e +vq

YyacTHUKaMU OTHOBPEMEHHO CHIIBHOTO U AJIEKTPOMAarHUTHOTO B3aUMOJEHCTBUS ABJISIOTCS ...
e KBapkKu

e DIJIEKTPOHBI

e IIPOTOHBI

e HEUTPUHO

7.3.5 Bompochl 1151 3a4€TOB M 3K3aMeHa 10 THCHUTINHE «Du3nuKay
2 cemecTp (3auer)

dusnuecKkue OCHOBBI MeXaHUKU; MonekynsapHas (puszuka
1. Ilpenmer mexaHuku. Paznenbl MEXaHUKH CTaTHKA, KHHEMATHKa, TMHAMUKa. MeXxaHn4yeckoe
JIBMDKEHUE U €r0 OTHOCUTENbHOCTh. CucteMa orcuera. MaTepuaibHasi TOUKA U CIIOCOOBI 3aaHuUs €€
IIOJIO’KEHUS.
2. CnocoObl onMcaHus IBM)KEHUSI MaTepuaIbHON Touku. KuHemaTtnueckoe ypaBHEHHE ABHIKEHUS.
Tpaexropus.
3. Bexkrop nepemerenuns. CKOpoCcTh M YCKOPEHHE MaTepHaIbHON TOUKH.
4. YckopeHHne HOpMalbHOE, TAHTEHI[MAIbHOE U MOJIHOE. EAMHUIIBI YCKOpEeHHUS.
5. JIBmxeHue MaTepuaIbHON TOUKH MO0 OKPYKHOCTHU. CBSI3b MEX/Y JIMHEHHBIMU U YTIIOBBIMU
XapaKTEPUCTUKAMM JIBUKCHHUSL.
6. HuepumanbHble cucTeMbl oTcueta. @opMynupoBka nepBoro 3akoHa Herorona.



7. TloctynarenbHOe M BpalllaTeIbHOE ABUKEHHE TBEPOTO TENla U UX XapaKTePUCTHKU.

8. TlpeoOpazoBanus ["ammies. MexaHn4eckuid IPUHIMI OTHOCUTENbHOCTH [anunes. ['panuiibl
IIPUMEHUMOCTH KJIACCUYECKOW MEXAHUKHU.

9. Tlocrynatsl crienuaibHON TEOPUH OTHOCUTENbHOCTH. [IpeoOpazoBanus Jlopenna.

10. OTHOCUTENBHOCTH JUIMH U IPOMEXYTKOB BpeMeHHU. MIHTepBan Mexay 1ByMs COOBITUAMU.

11. Cuna kak Mmepa MEXaHMYECKOT0 AelcTBUsA. Bupl cui B Mexanuke. [IpuHimun He3aBUCHMOCTH
JIEUCTBUS CUII.

12. WueprHsbie cBoiicTBa MaTepuu. Macca. Mmynbe MatepuanbHOi Toukr. OCHOBHOM 3aKOH
JMHAMUKA MaTepraabHoi Touku (Bropoii 3akon Herorona).

13. Tpetwuii 3akon HproToHa. Cuctema MaTepHalibHBIX ToUeK. LIeHTp Macc ¥ 3aKOH €ro IBUKCHUS.
14. 3akoH U3MeHEeHUs UMIYyJbCa MEXaHUYECKON CUCTEMbl MaTEpUAJIbHBIX TOUEK.

15. JIBwkeHue Tena MepeMEeHHOW MacChl.

16. Dmueprus xak Mepa pa3IH4yHbIX (HOpM ABIKECHHUS MAaTepUH. DHEPrUsl MOTCHIUAIBHAS U
KHUHETUYECKasl.

17. Pabora kak Mepa u3MepeHus sHepruu. Pabora mocTossHHON U epeMEHHOM cuiIbl. MOIIHOCTB.
18. TI'paBuTanMOHHOE B3aMMOJEHCTBHE. 3aKOH BCEMUPHOTO TAroteHus Helorona. HanpsbkeHHOCTH
Y OTEHLMAJ IPAaBUTALIMOHHOIO MOJIS.

19. BpamatensHoe ABHKEHHE a0COIIOTHO TBEPAOro Tesaa. MOMEHT cuibl. MOMEHT UMITyJIbCa.
3aKOH U3MEHEHUsI MOMEHTA UMITYJIbCA.

20. MOMEHT MHEPLIMU MEXaHHUUYECKOW CUCTEMbl OTHOCUTEIBHO HEMOIBMKHOM ocu. IIpumepsl
pacuera MOMEHTa UHEPLIUH.

21. OcHOBHOMH 3aKOH AMHAMHUKH BPAIATEIbHOIO JIBU)KEHUS TBEPIOT0 Tela BOKPYT HEIOIBH)KHOM
OCH.

22. 3akoH coxpaHeHMs uMnysibca. AOCOIIOTHO HEyNpyruil yaap.

23. 3aK0H COXpaHCHHsI MEXaHUYECKOW YHEpTuH. AOCOIIOTHO YIIPYTHIA yaap.

24. 3akoH COXpaHEHHs] MOMEHTa UMITyJIbCa.

25. Tapmonuyeckue Koinebanus. Y paBHEHHE TaApMOHUYECKHX KoJiebanuil. AMIumMTyaa u ¢aza
kosiebaHuit. CKOpOCTh M YCKOPEHUE NPU FapMOHUYECKHX KOJICOAHUSX.

26. BriHyxneHHbIe KoeOaHus. Y paBHEHUE BRIHYKIEHHBIX KojeOaHmid. AMInTyna u ¢gasa
BBIHY)KJICHHBIX KosieOaHuil. Pe3onanc.

27. W3obOpaxenne KojaeOaHUH C ITOMOIIBIO BpaliaroIierocs Bekropa. CiioxkeHne 0JJHHAKOBO
HaMpaBJICHHBIX KOJEOAHUH.

28. Kunernueckas. [ToTeHInanbHas U MOTHASI SHEPTHS TAPMOHUYECKUAX KOJICOAHHIA.

29. 3aryxarouue KonebaHus. AMIUIMTYIA. 4aCTOTa U MEPUO/]I 3aTyXaIOIUX KOoJeOaHuH.
Jlorapudmuueckuii AEKpeMEHT 3aTyXaHUsl.

30. CrnoxeHue B3aMMHO MEPIEHAUKYISAPHBIX KOJeOaHH ¢ pa3IMYHbIMU 3HAUEHUSIMU PA3HOCTH
HavyanbHBIX (a3. TpaekTopust KoaeOIoLeiicsl TOUKH CKIIabIBaeMbIX Kojebanuil. durypsl Jluccaxy.
31. Maremaruueckuil MasTHUK. COOCTBEHHasl 4acTOTa U MEPUOJT MAaTEMAaTHUECKOr0 MasiTHUKA.
32. @wusnyeckuit mastHUK. [IpuBenennas jymmaa. CoOCTBEHHAS 9acTOTA U TIEPHOJ KOJICOAHHUS.

33. IIpenmer MonexynsipHON GpU3MKU. TepMOIMHAMMKY U cTaTH4ecKOM (pu3uku. CTaTHuecKu U
TEPMOJUHAMHUYECKHI METOIbI HccieoBaHus. TepMoInHaMUYecKie CUCTEMBI. TepMOAMHAMUYECKHE
IIapaMeTpsl U IPOLECCHI.

34. AromHas M MOJIEKYIISIpHas Macca. Mok U uuciio ABoraapo. MossipHas Macca.

35. MWpeanpHblil ra3. YpaBHEHHE COCTOSHUS HI€ATBHOTO Tra3a.

36. WneampHbIid ra3. M3omporecchl HieanbHBIX ra30B. 3akoHbl boiins-Mapuorra. ['eii-JIroccaka.
Hlapas. I'paduueckoe n300paskeHHe U30MPOLIECCOB.

37. OcHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETHYECKOH Teopuu. CpeHss KBaJpaTHIHas
CKOpPOCTb.

38. Crarnueckas ¢pusnka. Pacripenenenue MakcBenia MOJIEKYII Ta3a 1o ckopocTsM. CpeaHsist
apupMeTHuecKas, CpeHss KBapaTuyHas U HauboJsee BepOsTHASE CKOPOCTH.

39. Bapomerpuyeckas hopmyna. 3akoH bonbiiMana 11 pactipeeNIeHHs YacTUI] BO BHEIITHEM
MIOTEHIIUAJILHOM I10JIE.

40. TemnoBoe aBrkeHHe MoJieKy . CpeHss JyTMHA CBOOOIHOTO MpoOera MOJIEKYII, CPETHEE BpeMs
cBoOoHOTO Ipodera



41. Yucno cremneHeir cBo00apI MoJIeKy bl [locTymarenbHbie, BpanaTenbHbIE U KoJIeOaTeIbHBIC
CTeNeH! cBOOOIbI. 3aKOH PaBHOMEPHOT'O paclpeiesieHNsl YHEPTUH 110 CTETICHSIM CBOOO/IbI.

42. BHYTpeHHsS DHEPTUS UICATHHOTO Ta3a.

43. Kiaccudeckasi Teopus TEIUIOEMKOCTH HJICATbHBIX ra30B. 3akoH J[romonra-IlTu.

44, BuHyTpeHHs dHEprus cucTeMbl. PaboTa 1 Terora, Kak crmocoObl 0OMeHa YHEPTUEH MEXTY
MaKpOCKOIMYECKUMHU CUCTEMAMHU.

45. TlepBoe Hauyano TEPMOAMHAMUKH, €r0 (HOPMYIUPOBKA U aHATTUTHYECKOE BeIpakeHue. Pabora
U TEIUIOTa KaK MEpa U3MEPEHUS SHEPTUU.

46. DnemeHTapHas paboTta pacuupenus razoB. PaboTa pacivpeHus npu KOHEYHOM U3MEHEHUU
o0beMa 1 ee rpadudeckoe n300paKeHue.

47. TemnoeMKOCTb BelllecTBa. Y IeJdbHAs U MOJISIPHAS TETIOEMKOCTH. TermioeMKoCTh pu
MIOCTOSIHHOM 00bEeME U IPY MOCTOSSTHHOM JaBjieHUU. CBsI3b ITUX TEINIOEMKOCTEH.

48. IlpumeHeHHE MEPBOrO 3aKOHA TEPMOJIMHAMHUKH K H30IPOIIECCaM UCaTbHBIX Ta30B.

49.  AnunaGaTHBIN U TOJUTPONHBINA MIPOLECC UJICATbHBIX Fa30B.

50. OO6patumbie U HeOOpaTUMBIE Mporiecchl. [IpuMepbl HEOOPATUMBIX TPOIIECCOB.

51. Kpyrossie nporneccsl. [Ipsamoit u o0patHsiii ukisl KapHo. TemioBeie qBuratenu u
XOJIOAWJIbHBIC MAIITUHBI.

52. Bropoe Hauano TEPMOJAUHAMUKH U €r0 pa3IuyHbie (HOPMYIUPOBKHU.

53. IlpuBeneHHOE KOJUYECTBO TEIUIOTHI U TEPMOJUHAMUYECKOE ONPEACTICHIE YHTPOITHH.
Brruncnenue sHTponuu npu HeoOpaTUMbIX U 00paTUMBIX MPOIIECCaX.

54. TepmonuHamuyeckas auarpamMma T-  u ee npuMmenenue. Teopema KapHo 1uist oOpaTUMBIX U
HeoOpaTHUMBIX MPOIIECCOB.

55. CraTuyeckoe UCTOJIKOBAHUE BTOPOTO Havyasia TepmoanHamuku. @opmyna bonbimana.
Oo6bsacHenne GU3NYECKON MPUPOABI HEOOPATUMOTO MpoIiecca.

56. BzammojeiicTBHe MOJICKYJ HIeaTbHOTrO ra3a. Y paBHeHue Ban-nep Baanbca.

57. Xwuzakoe u TBEpII0€ COCTOSHUE BEIIECTBA.

3 cemecTp (IK3aMeH)

DJEeKTPUUECTBO, MAarHETU3M, JIEKTPOMArHUTHbBIE KOJIeOaHHs U BOJIHbI
1. DOnektpocratuka. TouedyHBI AMEKTpUUYECKUN 3apsii. JIUCKPETHOCTh SJIEKTPUUYECKOTO 3apsja.
3axoH Kynona.
2. Dnektpuueckoe moiie. HampspkeHHOCTh JIEKTpOCTaTHIecKoro mousd. [IpuHImn cyneprno3uiim
IIEKTPOCTATUYECKUX MoJIeH. [{MpKymsanuss BEKTOpa HANpPSIKEHHOCTH 3JIEKTPOCTATHYECKOIO MOJIS.
Teopema Octporpaackoro-I'aycca uist 31€KTpOCTaTUUECKOTO MO B BaKyyMe.
3. TloreHnMan 3JEKTPOCTATMUYECKOTO MOJs. DKBUIMOTEHLMANbHbIE MOBEPXHOCTU. CBSA3b MEXKIY
HaANPsDKEHHOCTHIO U MOTeHIMaIoM. PaboTa ay1eKTpocTaTuyecKoro mnosist pu nepeMeNieHnu 3apsaia.
4. DeKTpoCTaTHUYECKOE MOJe B AUIIEKTPUKAX. DIEKTPUUECKUHN TUNOIb. THIIBI TU3IEKTPUKOB.
5. Tlonspu3zoBaHHOCTH JIADJIEKTPUKOB. Teopema Octporpaackoro-I'aycca JUISL
IIEKTPOCTATUYECKOrO TIOJSL B cpele. OJEKTpUYecKkoe cMmelleHue. HampsbkeHHocTh mosid B
JTUdIIeKTpuKe. J(uanexTpruyeckas IpOHUIIaeMOCTh CPEIb.
6. IlpoBOAHMKM B 3JEKTPOCTATMYECKOM Tojie. SIBIEHHE 3JIEKTPOCTATUYECKONW HHJIYKIIHH.
PaBHOBecHe 3apsA10B HAa IPOBOJHUKE.
7. DneKkTpuueckas €MKOCTb YEIUHEHHOTo NpoBoJHMKA. KoHaeHcaTopbl. DHeprus CHUCTEMbI
3aps0B, YEAUHEHHOTO MTPOBOJHHUKA, KOHJIEHCATOpa. DHEPIUsl 3JEKTPOCTATHUECKOTO MOJIS.
8. DnekTpuuecKkuil TOK, cuia ¥ MIOTHOCTh TOKa. 3akoH Oma. ConpoTHBICHHE MPOBOTHUKOB.
9. Pabora u MomHOCTh TOKA. 3akoH JIkoyns-JIeHma.
10. CtoponHMe cuibl. DIEKTPOABMXKYIIas cuila W HampsbkeHue. Mcrounuku Toka. IlpaBmio
Kupxroda nmns pazserBiennbix neneil. KoagduuuenT noaesnoro qeHCTBUS HICTOYHHUKA TOKA.
11. MarauTHoOeE 10JI€, €r0 XapaKTEPUCTHKH B BakyyMe. JIMHIMM MarHUTHON MHYKLIUH.
12.3axon Ammnepa. OpueHTHpYIOIIee ACWCTBHE MAarHUTHOTO IOJII HAa 3aMKHYTBIH IPOBOISIIAN
KOHTYp. MarauTHbIi MOMEHT IVIOCKOTO 3aMKHYTOI'O KOHTYpa.
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13. MarauTHOE T0JIe TOCTOSTHHOTO 3JIEKTPUYECKOTO TOKa B Bakyyme. 3akoH buo-Casapa-Jlamaca.
Pacyer mMarHuTHOrO MOJSA NPSAMOJMHEMHOTO NPOBOJHMKA C TOKOM. MarHMTHOE MOJIE KPYrOBOTO
BHUTKA C TOKOM.

14. 3axon buo-Caapa-Jlamiaca. MaruutHast MUHIYKIMSI TOJIsL JBUKYILETOCS 3apsija.

15. 3aKOH MOJHOrO TOKAa JUIi MAarHUTHOIO MoJisi B BakyyMe. Teopema OcTporpaickoro-
laycca minsi marHuTHOro moOJIE B Bakyyme. Pa0ora mepeMenieHUss MPOBOJHUKA C TOKOM B
IIOCTOSIHHOM MarHUTHOM I10JI€.

16. JIBr>KeHUE 3apsyKEHHBIX YACTHIl B AJIEKTPUYECKOM U MarHUTHOM noJsix. Cuiia Jlopenna.
17. MaruutHble 1 OpOUTAIbHBIE MOMEHTHI AJIEKTPOHOB U aToMOB. [Ipenieccus Jlapmopa. [ua-
Y ITapaMarHeTUKU B MArHUTHOM nojie. HaMarHn4eHHoCTh.

18. 3aKkoH MOJIHOTO TOKa JIJIi MarHUTHOTO TOJIsSE B BellecTBe. HampsKeHHOCTh MarHUTHOTO
noJisi. MarHuTHas NPOHUIIAEMOCTb CPEbL.

19. deppoMarHeTHKH M UX CBOWCTBA. MarHuTHBIN ructepesuc. [Ipupona peppomaraernsma.
20. SBnenne snekTpomMarHuTHOM MHAYKUMH. OnbiTel Papanes. 3akon Papanes. Ilpasuiio
Jlenuia. OCHOBHOM 3aKOH 3JIEKTPOMArHUTHOW MHAYKLIHH.

21. SABnenue camoMHAYKUMH. WHIYKTUBHOCTh 3aMKHYTOrO IMPOBOASIIETO KOHTYpa. 3aKOH
W3MEHEHUS CUJIBI TOKA B IIETIH MPU Pa3MbIKAHUH U 3aMbIKAaHUH.

22. DHeprus MarHuTHoOro mnosst. PaboTta mo co3ianuio MarHUTHOTO MOTOKa. MarHUTHOE 1oJie
BHYTPH JJIMHHOT'O COJICHOUAA.

23. OcHoBbI Teopun MakcBesia AJid 3JIeKTpoMarHuTHOro nosist. [lonHast cuctema ypaBHeHUM
Makcseia.

24, DOneKkTpoMarHuTHele BOJIHBL. Da30Bas CKOPOCTh. DHEPrusi AJIEKTPOMATHUTHBIX BOJIH.

BekTop MmI0THOCTH MOTOKA 3HEPTUU AIEKTPOMATHUTHON BOJIHBI.
OnTuka. KBanroBas, aromHasi, sjiepHast pusuka

1. DOnextpomaruutHblie BoiHbI. 1Ikana anexkTpoMarHuTHBIX BOJIH. [IpubnmkeHus reoMeTpuyecKoi,
BOJIHOBOW U KBAHTOBOM ONTHKH.

OTtpakeHue U TpPEJOMJIEHHME CBETOBBIX BOJIH Ha TpaHUIE pa3jena ABYX AMDIEKTPUUECKHX Cpell.
IToxazarens npenomieHus cpelibl. SBI€HNE OJHOTO BHYTPEHHETO OTPAKEHHUSL.
WnTepdepenius ceera. KorepeHTHOCTH 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. CII0’KEHHE CBETOBBIX
BOJIH. Y CJIOBUE YCUJICHHS U OCJIa0JIEHUS CBETA.
Mertonbl HabmoaeHus natepdepenum ceera. 3epkana Openens. Meroz FOunra. Konsua Hetotona.
Wutepdepeniiys B TOHKUX IJIeHKax. [I[pumMenenue nutepdepeHuy cBera.
Hudpaxus csera. [punuun I'toiirenca-®penens. Meton 300 Openens.
Hudpakuus Openenst Ha KPyroBOM OTBEPCTUU U JIUCKE.
Hudpaxus OpayHrodepa Ha OAHOMN IIETH.
Hudpakuus  Ppaynrodepa Ha audpakuuoHHOW  pemierke. Paspemaromas — crocoOHOCTH
mudpaxknuonHol pemerku. Kpurepuii Penes.

10. Mudpaxuus Ha nmpocTpancTBeHHOI pemetke. Popmyna Byneda-bperra.

11. BzanmozeiictBue cBera ¢ BemntecTBoM. [loriomenue cera.

12. B3aumoeiicTBuE cBeTa ¢ BellecTBOM. PaccestHue cBera.

13. Iucniepcust cBeTa. DIEKTPOHHAS TeOpHs Auciiepcr. HopManbHas 1 aHOMaJIbHAS JUCIICPCHS.

14. EcTecTBeHHBI M TONSpU30BaHHBIN cBeT. [lonspusanus cBeTa MpuU OTPaXKEHUH W MPEIOMIICHHH Ha

TpaHUILEC IBYX TUIJICKTPHUKOB.

15. SIBnenue aBoitHOrO NMyuenpenomiuenus. [Ipusma Hukosns. Juxpousm.
16. EcTecTBeHHBI W TOJNSAPU30BaHHBINA cBeT. [lomsspu3aTopbl. AHaIM3 TOJSPU30BAHHOTO CBETAa. 3aKOH

Mainroca.

17. BpameHHe IIJIOCKOCTHU IMOJIAPU3alIMU B KpUCTAJJIaX U ONTUYCCKH aKTUBHBIX paCTBOpax.

18. TenoBoe wu3iMyuyeHue. PaBHOBECHOCTh. XapaKTEPUCTUKU TEIUIOBOTO H3iIyueHHUs. AOCONIOTHO
YepHOE TeJIO.

19. 3akon Kupxroda s TemaoBoro u3nydeHHs. YHHBepcalbHble (QyHKUMM kupxroda. Crekrtp
TETIJIOBOTO M3ITyYCHUSI.

20. 3axonsl Credana-bonbiiMana u cmenienne BuHa 11 TEMIOBOro U3IydeHUs.



21. ®opmynel Penes-Jl>xunca u 3akoHbI n3nydeHus Buna. YinerpaduoneroBas karactpoda.

22. KBanroBas runote3a [lnanka. ®opmynsl [Inanka ans yauBepcanbnoit pynkiumn Kupxroda.

23. Bunbl dotosnekrpuyeckoro ddekra. 3akoHbl BHEMmHETo (oTodddekra. YpaBHeHHE DUHINITEHHA
i BHemHero goTtoaddekra. [Ipumenenue.

24. ®otonbl. Macca u umiyssc. JlaBieHue cBera.

25. O¢pdexr KomnroHa u ero sneMeHTapHas Teopus. ETUHCTBO KOPIYCKYJSPHBIX M BOJIHOBBIX
3JIEKTPOMArHUTHOTO U3JIy4EHHUs.

26. 3aKOHOMEpPHOCTH B aTOMHBIX criekTpax. Moaemu atoma Tomcona, Pesepdopna.

27. Teopus bopa a1 Bonoposonofgo0HbIX CUCTEM. DKCIEPUMEHTAIbHOE MOATBEP)KICHUE MOCTYIATOB
bopa.

28. KopryckymnsipHO-BOJTHOBAsL IBOWCTBEHHOCTh YacTHUI] BemlecTBa. I unoresa ae bpoitns.

29. CooTHoleHre HeonpeneaeHHocTel [ elizenoepra.

30. Ypasuenue lllpenunrepa.

31. I[Ipumenenue ypaBuenus llpenunrepa ams 1BukKeHNUs CBOOOJHON YaCTHUILIBIL.

32. [Ipumenenue ypasaenus Lpeaunarepa ams 4aCTULBI B TOTEHIIMATIHHOM SIIITUKE.

33. ATOoM BOJI0pOJa U BOJIOPOJIONOA00HAs ccTeMa B KBAHTOBOM MEXaHMKe.

34. IIpoctpanctBenHoe kBanToBaHue. CrivH nekTpona. [puammmn [aymm.

35. OcHOBBI (PU3UKHU Ja3EPOB.

36. KBanToBas cratuctuka ®epmu-Jlupaxa.

37. TennoBble cBOMCTBA TBEP/bIX Tel. KBaHTOBask T€OpHUs TEIJIOEMKOCTH IO DHHIITEHHY.

38. TemoBbIe cBOiicTBa TBEPABIX Tel. KBaHTOBas Teopus TerioeMkocTu 1o Jlebaro. @OHOHBI.

39. KBaHTOBast TEOpHsI 3IEKTPOIIPOBOIHOCTH METAILJIOB.

40. 3oHHas Teopusl TBEPABIX Tell. BIusSHHE AIIEKTPUYECKHX M MAarHUTHBIX TMOJIEH Ha SHEPreTHYEecKue
YPOBHH CBOOOJIHOTO aTOMa.

41. 3onHas Teopus TBepAbIX Ted. [IpubamkeHne CuinbHON CBS3H.

42. 3amnonHeHue SHEPreTUYecKUX 30H 3JIeKTpoHaMu. JlemeHue Tesl Ha W30JIATOpBI, NMPOBOAHUKH U
MOJTYIIPOBOTHUKH.

43. KoHTakT MeTajlj1a ¢ MOIyIpOBOJHUKOM. KOHTAKT 371€KTPOHHOTO U JABIPOYHOIO HOJIYIPOBOIHUKOB.

44. CtpoeHue 1 BaKHEHIIINE CBOICTBA siep.

45. Dueprus cBs3u saep. edekt maccsl.

46. SlnepHble CHITBI U UX OCOOCHHOCTH.

47. PanuoakTUBHOCTh. 3aKOH PaJJMOAKTUBHOIO pacnajia. XapakTepUCTUKH PaJUOAaKTUBHOIO pacajia.

48. Anbda-pacman.

49. bera-pacnan.

50. N'amma-m3myuenne. Bo3jelicTBie Ha BEIIECTBO.

51. Anepusie peakunu. Kinaccuduxanus. [Ipumenenue.

52. Tepmosinepusie peakuuu. Knaccudukanus. [Ipumenenue.

53. O0m1re cBOMCTBA dNIEMEHTAPHBIX YaCTHII.

7.4 MeToan4yecKkne MaTepHaJibl, ONpeaesiioIue Npoueaypbl OeHUBAHUA 3HAHUH, YMEHH,
HABBIKOB U (MJIM) ONBITA AEATEIbHOCTH, XapaKTepPU3yILIMX 3Talnbl (JOpMHUPOBAHUA
KOMITeTeHI U

Jlis mpoBepKM XOAa M KauecTBa YCBOGHMS Y4eOHOro MaTepuana, CTUMYJIMPOBAaHUS yuyeOHOM
paboTel 00y4YaOIMX M COBEPUICHCTBOBAHMSI METOJMKH IPENOJaBaHUS PEKOMEHIYETCS MPOBOIUTH
TEKYIIUI KOHTPOJIb Ha BCEX BUJAX yUEOHBIX 3aHATUH IIyTeM BBIOOPOYHOTO WK (PPOHTAIBHOTO OIPOCa.

Ha npaktuyeckux u 1a00OpaTOpHBIX 3aHIATUSIX PEKOMEHAYETCS MPUMEHSITh pa3IudHble GOpPMBI U
METOABl KOHTPOJISi: YCTHBIM ONpOC, (PPOHTANBHBIM KOHTPOJIb KaK TEOPETUYECKUX 3HAHUM IyTeMm
MpOBEJIEHUS cobeceIoBaHU, TaK M1 YMEHHUI U HaBBIKOB IyTeM HAOJIOJIEHUS 32 BBHIIOJHEHUEM 33/1aHUN
CaMOCTOSITENTbHON PaOOTHI.

Texkymuiik ¥ NOPOMEXYTOYHBI KOHTPOJb IO M3y4aeMOW JHCHUIUIMHE OCYLIECTBIISAETCS
IpernoiaBaTeNsiMi  COTIacHO KadeapanbHOM CcUCTeMe PEHTHHIOBOM OLIEHKM KadecTBa OCBOEHUS
JUCLUTIIINHBL.



VYerupit onpoc (YO) MO3BOJIIET OIEHUTH 3HAHWUSI U KPYro3op CTYIAEHTa, YMEHHE JIOTHYECKH
MOCTPOUTh OTBET, BJIAJCHHE MOHOJOTMYECKONM peybl0 M HHbIE KOMMYHUKATHBHBIE HaBbIKU. YO
oOnanaer OONBIIMMH BO3MOXKHOCTSIMM BOCHHUTATEIBHOTO BO3ACMCTBUS MpernoaaBaTens, T.K. MpU
HETOCPEJCTBEHHOM KOHTAKTE CO3AI0TCSA YCIOBHUS JUISL €ro He(hOpMalbHOTO OOIICHHUS CO CTYIEHTOM.
Bocnurarensnas ¢ynkuusa YO umeeT psja BaKHBIX acClEeKTOB: HPAaBCTBEHHBIHM, NUCUUIUTHHUPYIOIIHMA
(cucremaTuzanus MaTepuaia MpPU OTBETE), AUAAKTUYECKHM (JIydllee 3allOMHHAHUE MaTepuaia IpHu
WHTEJUICKTYaJIbHOW KOHIIEHTPAIMH), 3MOIMOHAIBHBIN U Ap. OOyvaromas ¢yskmus YO cocTout B
BBISIBIICHUM JE€TalIeld, KOTOPhIE MO KAKUM-TO MPUYUHAM OKA3aJIUCh HEAOCTATOYHO OCMBICICHHBIMHU B
X0Jle Y4eOHBIX 3aHSATUI U MPHU MOArOTOBKE K 3a4€Ty. YO o0nanaer Takke MOTUBUPYIOLICH (PYyHKIIMEH:
MPaBWJIBHO OPraHU30BaHHOE COOECEI0BaHNE, MOKET CTUMYJIMPOBATh YUEOHYIO JIEATEIbHOCTh CTYICHTA,
€ro yJacTue B Hay4HOU padore.

KOHTpOJIB 3HAHUI OCYHICCTBJIACTCA 11O CIICAYIOIIHUM HAIlpAaBJICHUSAM.

Bxo1HOM KOHTPOJIb 3HAHU CTYJEHTA

BxonHO# KOHTPOIb 3HAHUH CTYEHTA OCYIIECTBISETCS O MporpaMMe Kypca oomieit hu3uku.

Llenp KOHTPOJIA: BRISIBUTH HanboJsiee c1abo MOATOTOBJICHHBIX CTYIEHTOB.

PekoMennanuu: CTyaeHTaM BbIAATh TEMbI, KOTOpbIE HEOOXOAMMO UM TpopadoTarh Ais
JAJbHEUIIEr0 YCIEMHOI0 H3YYEHUS TUCIIUIIINHBI.

Texymuil KOHTPOJIb 3HAaHUN CTYIEHTA

Texymuii KOHTPOJb 3HAHUM CTYIOEHTa OCYIIECTBISAETCS IO BONPOCAM, COCTABJICHHBIM
IIPENOIABATEINIEM 10 IIPOIIEIIINM TEMaM.

Llenb KOHTPOJIS: IPOBEPKA YCBOEHHUS PACCMOTPEHHBIX TeM CTylneHTOM. lIpu Tekymem koHTpoie
YCIIEBaEMOCTH AaKILEHT JeJaeTCs Ha YCTAaHOBICHHH MOAPOOHOW, peambHOW KAapTHHBI CTYACHYECKHX
JOCTH)KEHUH U YCHEITHOCTH YCBOGHUS UMU y4eOHOM ITporpaMMbl Ha JaHHBI MOMEHT BPEMEHHU.

[Ipomexxyrounass arrecrtanus OCYLIECTBISETCS B KOHIIE CEMeCTpa M 3aBEPIIACT W3YyYCHHE
aucuuiuiiHa. [1oo0HBI KOHTPOJIE NOMOraeT OLEHUTb 0ojee KpYHHbIE COBOKYIMHOCTH 3HAHUH HU
YMEHHM, B HEKOTOPBIX Ccllydasx - Jaxke (OpMHUpPOBAHHME OIPENEICHHBIX MPOPECCHOHAIBHBIX
KOMIIETCHIIUH.

[Ipy ceccuoOHHOM k€ MPOMEKYTOYHOM MOHUTOPHMHIE AKIEHT JENAaeTCs Ha IOJBEACHUU HUTOIOB
palboThI CTYAEHTa B CEMECTpe U ONpEAENCHHbIX aJIMHUHMCTPATUBHBIX BbIBOAAX W3 3Toro. Ilpu stom
3HaHHWA WU YMEHHs CTYJEHTa He O00s3aTeJIbHO MOJBEPraroTCs KOHTPOJIK 3aHOBO; MPOMEXKYTOUHAs
aTTEeCTALMsI MOYXKET MPOBOIUTHCS MO PE3yJIbTATaAM TEKYLIEro KOHTPOIIS (IK3aMEH «aBTOMATOM).

3auer:

3amaua mpenojaBaTeNisi Ha 3ayeTe 3aKII0YaeTCs B TOM, YTOObI BHHUMATEIBHO 3acCiylIaTh
CTYJIEHTa, MPOKOHTPOJIMPOBATH PEUICHUE MPAKTUUYECKUX 3aJaHHUM, MPEJOCTaBUTh €My BO3MO>XHOCTH
MIOJIHOCTBIO H3JIOXKUTh OTBET. 3acilyllliBas OTBET W aHAJIU3UPYysSd METOJbl PELIEeHUI MPaKTUYECKUX
3a/laHMi, TpenojaBaTeilb ITOCTOSIHHO OLIEHMBA€T HACKOJBKO IIOJHO, CHCTEMHO M OCMBICIEHHO
OCYIIECTBIISIETCSI OTBET, PEIIaeTCs MPAKTHIECKOE 3aJaHHE.

Bo BpeMsi wcmbITaHus TPOMEXKYTOUYHOW aTTECTAllMU CTYIEHTHI MOTYT IMOJBh30BaThCS pabodunMu
HpOFpaMMaMI/I y‘-Ie6HI)IX JUCHUIIIIMH, a TaKXKE CHpaBOLIHI/IKaMI/I nu HpOLII/IMI/I NCTOYHHUKaAMHU I/IH(l)OpMaHI/II/I,
MepevYeHb KOTOPBIX YCTaHABIMBAETCS MPENOIABATEIIEM.

HCHOJ’IBSOB&HH@ MaTepI/IaJ'IOB, HC HpeHyCMOTpeHHBIX YKaSaHHI)IM nepequM, a TAaKXE IIOIIBITKA
OOIIeHHs ¢ APYTUMHU CTYJEHTAMH WU WHBIMHU JIUIIAMH, B TOM YHCII€ C MPUMEHEHUEM 3JIEKTPOHHBIX
CpeHCTB CBs3U, HGC&HKHI/IOHI/IpOBaHHBIe npenozlaBaTeneM HepeMemeHHe 110 ay,JII/ITopI/II/I U T.II. HEC
paspenaeTcs ¥ SBISAOTCS OCHOBAHUEM IJIsl YIAJICHUSI CTYACHTA U3 ayIUTOPHUH.

B TEeX CJ'Iy‘—IaSIX, KOoraga OTBETHI Ha BOHpOCI)I NN HpaKTI/I'-IeCKI/Ie ﬂeﬁCTBHﬂ 6I)IJ'II/I HEAOCTAaTOYHO
MOJIHBIMH WJIM JIOMYIIEHBI OIUOKH, TPEeroiaBaTeib MOCiie OTBETOB CTYJCHTOM Ha BCE BOIPOCHI 3a/1aeT
JOITOJTHUTCIBbHBIC BOHpOCI)I C LOCJIbHO YTO‘-IHeHI/Iﬂ ypOBHSI OCBOCHUS OUCHUIIJINHBI. Coz[epmaHI/Ie
WHJUBUAYAIBHBIX BOMPOCOB HE JOJDKHO BBIXOAWTH 3a paMKu paboueil mporpammbl. Ecmm cTyneHT
San}UIHS[eTCS[ cpa3y OTBCTUTH HaA HOHOJ’IHHTGJ’IBHBIﬁ BOHpOC, OH JI0JIDKCH CHpOCI/ITL pazpemeHI/Is[
Hpe,Z[OCTaBI/ITB eMy BpeMH Ha HOI[I‘OTOBKy U IIOCJIC TTOATOTOBKH OTBCUYACT HA HETO.



JK3aMeH: DK3aMEH I03BOJISIET OLIEHUTh 3HAHUS CTYIEHTAa B OCHOBHOM IIO TEOPETUYECKUM U
MIPAKTUYECKUM BOIIpOCaM MPOCIYIIAHHOTO Kypca. DK3aMEH MOXKET MNPOBOAUTHCA MO BCEM YACTIM
JUCHUIUIMHBL [Tpu 3TOM JOKHBI OBITH YUYTEHBI PE3YJIbTaThl PEUTUHIOBON OLIEHKH KaueCTBAa OCBOEHUS
JUCUUIIIUHBL.

Llesnib  KOHTPOJISA: MPOBEPKA YCHEUIHOTO BBHIMOJIHEHUS CTYACHTOM IPAaKTHYECKUX pabOT, YCBOEHUS
MaTepuaia JEeKIIMOHHBIX, TaO0OPATOPHBIX U MPAKTHUECKUX 3aHATHH.

[lepeueHp pPEKOMEHIYEMBIX OLIEHOYHBIX CPEICTB Ul TEKYLIErO KOHTPOJS YCIIEBAEMOCTU H

MIPOMEXKYTOUHOM aTTeCTaIllH - Ay JUTOPHBIE KOHTPOJIbHbBIE PAOOTHI.

8. OcobeHHOCTH OpraHu3anuu O0y4YeHHs Uil JIMI ¢ OrPAHMYEHHBIMU BO3MOKHOCTSAMH

310POBbS H HHBAJIHU/I0B

IIpu HeoOxomumocTu pabouasi mporpaMma IUCIHHUILIMHBI MOXET OBITh aJanTupoBaHa s
oOecriedeHrs: 00pa30BaTEIBHOIO IMPOIECCa HHBAIUAOB W JIUI] C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3JI0POBbSI, B TOM YHCJI€ /Ul AUCTAHIIMOHHOTO 00y4eHus. (s aroro Tpedyercs 3asBiIeHUE CTyIeHTa (ero
3aKOHHOT'O TIPEICTABUTEIS) U 3aKITFOUYCHHUE IICUX0JIOT0-MeuKo-Tienarorndeckoi komuccuu (IIMIIK).

B cnyuae HEOOXOAMMOCTH, OOYYAIOIIMMCS U3 YHCIIA JIUI C OTPAHUYCHHBIMU BO3MOKHOCTSIMH
3II0POBBsI (IO 3asBJICHUIO 00YYAIONIET0Cs) a JUIsi MHBAJIHMJIOB TAK)KE B COOTBETCTBHH C MHIUBHIyaTbHON
HpOFpaMMOﬁ pea6I/IHI/ITaHI/II/I HHBaJIMZAAa, MOIryT HnOpcjaratbCia CICAYIOIUEC BAPUAHTBI BOCIPHUATUSA
y4eOHOM MH(DOPMAIIMK C YIETOM UX HHIUBHIYaTbHBIX ICUXOPHU3UUIECCKUX OCOOCHHOCTEH, B TOM YHCIIC C
IMPUMCHCHUCM J3JICKTPOHHOI'O O6y‘-IeHI/I$[ U AUCTAHIIMOHHBIX TEXHOJIOTHH:

- IS JIMIl ¢ HAPYUICHUSMHU 3pEHHS: B MEYaTHOW (OpPME YBEIMYCHHBIM IIPUPTOM; B Gopme
AJIEKTPOHHOTO JIOKYMEHTa; B opMme aynuodaina (mepeBoj; yaeOHBIX MaTEpHUaIoB B aynuodopMmar); B
nedyaTHod Qopme Ha s3bike bpaiia; WHIUMBUAYaTdbHBIE KOHCYJIBTAIMM C  HPHUBJICYCHUEM
TU(IOCYPIOTIEPEBOAUNKA; MHINBUAYAIbHBIC 33JaHUSI M KOHCYJIBTAIUH.

- JUTSL JIMI] C HAPYUICHUSMHU Cllyxa: B nevaTtHou (opme; B (hopMe 3IIEKTPOHHOTO JIOKYMEHTA;
BUACOMATCpHAJIbI C CY6TI/ITpaMI/I; WHIUWBUIYAJIbHBIC KOHCYJIbTalun C IIPHUBJICYCHHUEM
CYpIIOTIEPEBOIUMKA; UHANBUAYAIbHBIC 3a]JaHUS U KOHCYJIbTAIINH.

- 7S JUI C HapyLIEHUSMM OIMOPHO-ABHUraTEJIbHOTO ammapara: B nedatHoil ¢opme; B dopme
ANEKTPOHHOTO JOKYMEHTa; B popMe ayanodaiina; MHAWBUIyaTbHbIC 3aJaHUSI U KOHCYIIbTAILlUU.



Pabouyio mporpammy mno aucuuruinHe «®u3ukay cocraBui JomHeHT kKadenpsl Wudopmatuka u
nH(pOpPMaLMOHHbIE TeXHONOTUN Ps3aHckoro mHctuTyTa (puiauana) MOCKOBCKOTO IMOJMTEXHUYECKOTO
yHUBepcuTeTa K. §.-M. H., norieHT MenpHuk ["annnaa McaakoBHa

" " 2023 r.

MOAIUCH

PaGouass mporpamma paccMoTpeHa M yTBepxkAeHa Ha 3acepanuu kadenpsl Mubopmatuka u
nH(pOpMaLlMOHHbIE TeXHOJOTHH Ps3anckoro mHctuTyTa (puinana) MOCKOBCKOrO MOIUTEXHHUYECKOTO
YHUBEpCHUTETA.
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[IporpamMma yTBepKAeHa Ha 3acelaHUU YUYEHOro coBera PsszaHckoro uHcTUTyTa ((uinana)
MOCKOBCKOT0O MOJUTEXHUYECKOTO YHUBEPCUTETA
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VYyeHslil cekpeTapb COBETa
K.(b.-M.H., JOLIEHT I'"I. MenpHuk



