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1. Ilepeyensn

IUIAHUPYEMbIX

pe3yJbTaToB

o0yueHust

o

AMCHUILINHE,

COOTHECEHHBIX C NJIAHMPYEeMbIMHM Pe3yJbTATAMH OCBOEHHUsSI 00pa3oBaTeIbHOM

NnmporpamMmal
Kon B pe3yabTate H3yyeHHsl JMCHHMIIMHBI 00yYalonuecs 10/KHbI:
KOMIIeTeHIINH Conepsanme
u3 YII u aran P
e KOMIeTeHIIuN 3HATh yMeThb BJIa/IeTh
(popmupoBanus
IUTAHUPOBATh U
OCYIIECTBIIATH CBOIO
y4eOHo-
IIO3HABATENBHYIO
MOHSTHS ¥ METOBI
JeATeNbHOCTD C
MareMaTn4ecKux 1 .
Yy4eTOM YCIIOBHH,
€CTECTBEHHOHAY YHBIX
CPEICTB,
JUCLMIUIMH, KaK .
BO3MOKHOCTEH
WHCTPYMEHTBI IS
CaMOOpPraHU3alnu 1 Hpoec-CHOHATLHOTO HaBBIKAMU
CHOCOOHOCTB K g H 1 ITYHOCTHOTO .
caMmo00pa30oBaHus; CaMOCTOSATEIIEHON
OK-5 CaMOOpPraHU3alu 1 p ’ pa3BUTHS; 6
TIPUHIAIIBI a0O0TBI C
camMo00pa30BaHHIO PHHI UCIIONIB30BaTh P
OpTaHM3AIMH HAYIHOTO 00pa3oBaTeNbHBIMA
(byHIaMeHTaIbHBIE
3HAHHUS, 0COOEHHOCTH pecypcamu;
TIOHSITHS, 3aKOHBI 1
Hay4YHO-
. MOJENU
HCCIIeI0BATENIbCKON .
KJIACCHYECKOH U
JIeSITETIBHOCTH B .
. COBPEMEHHOM HayKu
€CTECTBEHHOHAYYHOH [UI MHTepIpeTaI
obnact. eprip
SIBICHUH TIPU-POJIBI
TIPUMEHCHHUS B
podeccHoHATILHON
JeSITETbHOCTH.
HaBBIKAMHU
IIPOBOIUTH
SKCTIEPUMEHTBHI 110 TPHMEHEHIT
CHOCOOHOCTD TIPOBOAUTD P OCHOBHBIX METOZIOB
HHBIM
9KCIIEPUMEHTHI IO 3 ¢busuKo-
METOJMKaM
3aJaHHBIM METOIHKAM, o6 agaTbIB;TI: " MaTeMaTu4ecKoro
o0pabarsiBaTh U P aHaIM3a IS pEIICHUS
aHaU3UPOBATh
aHAJIM3UPOBATh 3V TATEL 3a1a4 B 00macTu
I1IK-13 pe3yIbpTaThl, OMMCHIBATD METOAMKY IIPOBEICHUS g HHYCHBaTL ’ KOHCTPYKTOPCKO-
BbIINOJIHCHUC HAayYHbIX 9KCIICpUMEHTA TEXHOJIOTMYCCKOTO
. BBINTOJTHEHHE
HCCIIeIOBaHUH, TOTOBUTh obecrieueHus
Hay4YHbIX
JTAaHHBIE JI1 COCTABICHUS P~ MAaIIMHOCTPOHUTENEHBI
Hay4YHBIX 0030pOB U A ’ X TIPOU3BO/ICTB;
5 9 TOTOBHTH JJAHHBIC JUIS
myOnuKami HaBBIKAMU TTPOBEICHUS
COCTaBJICHUSA
9KCIIEPUMEHTA U
Hay4YHbIX 0030pOB U
9 00paboTKH ero
Iy OITKaITHiA
PE3YIbTaTOB.
[IK-2 CIIOCOOHOCTH
HCIIONb30BaTh METO/IB ¢dusnueckue ABICHUA HCIIONb30BaTh METOIUKON
CTaHJAPTHBIX UCIBITAHUN | rpy cTaHIApTHBIX METOIBI IIPOBEICHUS
110 ONPENENCHUIO YUBHKO- | yCrBITAHUAX IO CTaHIAPTHBIX CTaHAAPTHBIX
MCXaHUHUCCKUX CBOUCTB U | omnpeneneHUIo GU3NKO- | HCIBITaHUI 1O HCHBITAaHUH TI0
TEXHOIOrM4ECKNX MEXaHUYECKUX ONPEIEIICHUIO OTIpENENCHUI0 (PI3UKO-
IIOKa3aTeJICn MaTCPUAIIOB | CROWCTB U ¢busmKo- MEeXaHUUYECKUX
U rOTOBBIX TEXHOJIOTHYECKHUX MEXaHUYECKHUX CBOWCTB U TE€XHO-
MalIHHOCTPOUTEILHBIX mokasaresneit CBOMCTB TOTOBBIX JIOTHYECKUX
U3ACINY, CTaHJapTHBIC MaTepHasoB U FOTOBBIX | MAIIMHOCTPOUTENBH | MOKa3arenen
METOABI HX MalIMHOCTPOUTEIbHBIX | BIX M3AEIUI MaTepUajoB U FOTOBBIX
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MIPOEKTHPOBAHUS,
MIPOTPECCUBHBIE METOIBI
IKCIUTyaTallly H3IEIUH

H3JICTINI, NX
MIPOCKTUPOBAHHUH U
MIPOU3BOJICTBE

MaI_HI/IHOCTpOI/ITeJ'[I)HI)I
X U3AEIHI

2. MecTo IMCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOTrpaMMbl

JIMCIATIIINHBI
MPEIIIECTBYOIINE M3YUYCHUIO
M CIMITINHBI, pE3yJIbTaThI
OCBOCHHSI KOTOPBIX HEOOXOIUMBI
TS OCBOCHUS JTAaHHOU
JUCIMIIINHBI.

(IpakTUKN),

Maremaruka, XuMus

Hucuurminvsasl  (IPaKTHKK), IS
KOTOPBIX  PE3yJIbTaThl OCBOCHUS
JAHHOW  JUCIUILIUHBI oynyT
HEOOXOIUMBI, KaK  BXOJHBIC
3HAHUS, YMEHUSI W BIAJCHUSA IS
UX U3y4YCHUSI.

['mppasinuka,
Teopernueckas
AIIEKTPOHUKA

CormpoTtuBiienue
MEXaHHKa,

DIIEKTPOTEXHUKA u

MaTepuaos,

3. O0beM JIUCHMILIUHBI

B 3a4Y€THBIX C€AUHUIAX ¢ YKasaHHEM KOJHIECCTBA

aKaJeMHYeCKMX YaCOB, BbIIEJICHHBIX HA KOHTAKTHYI0 PadoTy 00y4yaromerocs ¢
npenogasaresieM (10 BUAaM Y4eOHBIX 3aHATHI) U HA CAMOCTOAATEJILHYIO padoTy

odyuarouierocst

OO0mmii 00beM QUCHUIUIMHEL B 3.€. /yac: 15 /540

Buabl 3aHATHI, MX TPYA0EMKOCTH (Yac.) O0beM KOHTAKTHOM
padoThI
®opma
Jlaboparopubie | IIpakTHyeckue CamocTrosiTeIbHA o0y4aromierocsi ¢
o0y4eHuUst Jlekuun

padoThI 3aHATHA s pabdora npenojasarejeM

(uac)

OYHas 64 32 48 396 186

4. Conepxkanue AUCHUIUVIMHBI, CTPYKTYPMPOBaHHOEe MO TeMaMm (pa3geinaM)
yYKa3aHUEM OTBEJIC€HHOI0 HA HHUX KOJUYECTBA aKaJeMHYEeCKHX 4acOB M BH/I0OB

Y4eOHBIX 3aHATHHI

dopma obyueHuA: ouHas
Cemecmp: 2

OO0beM AUCIUIIIMHEI B ceMecTpe 3.¢€. /Jac: 9 / 324
dopma IpOMEKYTOUHOM arTecTauuu: JK3aMeH

Busibl 3aHsTHI, MX TPYI0€MKOCTB (4ac.)

O0beM KOHTAKTHOH padoThI

JlaGopaTopHbie I[IpakTnyeckue CamocTosiTeJIbHAsK o0yuarouierocs ¢ npenogaBarejieM
Jlekuun
padoThI 3aHATHS padora (4ac)
32 16 16 260 95

JleKnuoOHHBbIE 3aHATHA (324.)




1. Hemu wu 3agaum AUCHMIVIMHBI  «DPu3uka».(24.)[5,6,7,8] OcHoBHas 3ajmaua
TUCTUIUTHHBL  «DU3nKa» - U3yYeHHE (PU3NUECKUX SIBICHUA TPU CTAHIAPTHBIX
UCTIBITAHUSIX TIO0 OMNPEACTICHUI0 (PU3UKO-MEXaHUUECKUX CBOWCTB M TEXHOJOTMYECKHUX
MOKA3aTeJIel  MAaTepuaJioB M TOTOBBIX  MAIIMHOCTPOUTENBHBIX  W3ACIUH, HX
MPOEKTUPOBAHUM U TPOMU3BOJCTBE. M3yueHue pyHIaMeHTaIbHBIX OCHOB (PU3UKHU Kak
OoCcHOBa (OPMHUPOBAHUSI CIIOCOOHOCTH K CAaMOOpraHu3alud M CaMOo0Opa30BaHMSL.
dusrka Kak OCHOBA HAYYHOTO MBIIIJIEHUS, IPUHIIUITBI OpTraHU3allMd HAy4YHOTO 3HAHUS.
Hcnonp3oBanue buznuecKkux 3aKOHOB B WHXEHEPHOUN NEATEIbHOCTH.
MeTtozap! uzyuenus: puznueckux sineHui. [loHsaTus: runoresa, Teopusi, MOJEIb, 3aKOH,
AKCIIEpUMEHT. PoJib 3KCIEpUMEHTa B H3YYEHHHM €CTECTBEHHO-HAYYHBIX JIUCLUILIHH.
Metoauka mpoBeneHus dkcrnepuMeHTta. [lmanupoBaHue (U3MUECKOTO HKCIEPUMEHTA,
00paboTKa ero pe3yJlbTaToB C MCMOJIb30BAaHUEM METOJOB TEOPUH PA3MEPHOCTH, TCOPHUH
MoIo0MsT W MaTEeMaTUYeCKOW CTaTUCTUKU. Ponb m3MmepeHuit B ¢dwu3uke. EauHUIbBI
WU3MEPEHUMN U CUCTEMbI €IUHUII.

2. Kunemaruka. {Jiekiiusi ¢ pa300poM KOHKpPeTHbIX cutyaumii} (24.)[1,6,8] IIpeamer
MexaHuku. Knaccuueckas v KBaHTOBasi MexaHuka. OCHOBHBbIE (PU3MYECKHE MOJICIIU:
MaTepuaibHas TOYKA, CHCTEMA OTCUETA, TPAEKTOPUS, IMyTh, nepeMenieHue. CKopocTh U
yckopeHune. KuHemaTuyeckue COOTHOIIEHUS TPU MOPSIMOJIMHEMHOM  JIBUKEHUH.
CkopoCTh M yCKOpPEHHWE TIpu MPSIMOJIMHEWHOM JBW>KEHUU. HopmanbHOe U
TaHTCHIMAIBHOE YCKOPEHHE. J[BUKEHNE YACTULIBI 10 OKPY>KHOCTH. YITIOBasi CKOPOCTh U
ymoBoe yckopenue. llocTymarenbHoe U BpamarelbHOE JBHXKEHHE aOCONIOTHO
TBEPAOTO TENA.

3. luHaMuKa MaTepUaIbLHONH TOYKU. Buabl cuii B MexaHuke {JieKIUsI ¢ pa3doopoM
KOHKpPeTHbIX cuTyaumii} (24.)[1,6,8] OcnoBHas 3amaya guHamuku. [lepBbiii 3akoH
Herotona. MuepunansHasi cucrema orcuéra. Macca u cuna. Bropoit 3akoH HerotoHa.
Nmnynse (konuuecTBO JBMKeHUs1). Tpetuit 3akoH HbioroHa. 3akoH coxpaHeHUs
nmiyibca. Cuna ynpyroctu. Bec tena. Cuna Tskectu. I'paButanmonHas cuiia. Cuisl,
BO3HUKAIONIUE MPU KPUBOJMHEHMHOM JBWKeHHH. VHepuMaibHbIE W HEWHEPIUAIbHbBIC
cucteMmbl orcuéra. Ilpunnun otHocutTenbHOcTU ['anmunes. [IpeoOpazoBanus [amumes.
Cwuita nnepunn. Cuna Kopuomnuca.

4. PaGora u 3Heprusi. /luHaMmuka BpalieHUss TBEPAOro Tesaa {JieKUHus ¢ pa3dopom
KOHKpeTHbIX cuTyanuii} (44.)[1,6,8,10] Mexanuueckas pabora. MOIIHOCT.
Kunernueckass sHeprust tena. l[loTeHnmanbHas sHEpPrusi U SHEPrUsl B3aUMOJCUCTBUA.
BuyTpennsiss sHeprus. 3akOH COXpaHEHUsI PHEpPruM B MexaHuke. 3akoH Kemiepa.
VYrpyruii U Heynpyru yaapel. BpamieHne BOKpYTr HEHOJABUXHOW OCH. MOMEHT CHUIIBIL.
OCHOBHOW 3aKOH JUHAMUKH BpauieHus. MoMeHT uHepuuu. OmnpenesieHHe MOMEHTA
unepuun. Popmyna Illreitnepa. MomeHT ummynbca. 3aKOH COXPAaHEHUSI MOMEHTa
nMmnyibca. KnHetnueckas sHeprus Bpaarouierocs Tena.

5. MexaHuKa KUIKOCTE U ra30B. JJIEMEHThI PEJATUBUCTCKOM MEXAHUKH {JICKIUA
¢ pa30opoM KOHKpeTHbIX curyauuii} (44.)[1,6,8,10] [laBieHne B HEMOABHKHBIX
KUIAKOCTAX W ras3ax. 3akoH llackams. 3axkon Apxumena. JlaBnenue Bo3gyxa. OmnbIT
Toppuuemnu. CTaniMOHapHOE TEUEHUE KUJIKOCTU. JIMHUM M TpyOKHM TOKa. YpaBHEHHE
HEpa3pbIBHOCTU. YpaBHeHHE bepHysuiu. [IpUHIIUIT OTHOCUTEIBLHOCTH B PEIISITUBUCTKOM
Mexanuke. [locTynarel crnenualbHOM TEOpUU OTHOCUTENbHOCTH. [IpeoOpazoBanue
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JlopeH1ia 111 BpeMEHU U KOOPJMHAT U UX CJIEJICTBUSL.

6. Mexannyeckue KkoJieOanusi. BosHoBbIe mnpouecchl {Jiekuusi ¢ pa3dopom
KOHKPeTHBIX cutyanuii} (44.)[1,6,8,9] Buasl konebanuii. ['Tapmonnyeckue KojaeOaHus
u ux xapakrepuctuku. JuddepenunanpsHoe ypaBHeHHe koyieOanuil. ['apMoHUUYeCcKui
ocumisitop. Ilepuon konebaHuil NPYKUHHOTO, (U3UYECKOTO U MaTEMaTUYECKOTrO
MasTHUKOB. DHEprus MexaHuueckux kojieOanuii. OOpa3oBanue BoiH. [IpogonbHble U
MOINEPEYHbIC BOJIHBI. YpaBHEHHUE BOJHBI. CKOPOCTh 3ByKa B TBEPJBIX TEIax U Ta3ax.
OHeprusi B BOJHOBBIX mporeccax. OOpa3oBaHHE CTOSYMX BOJH. 3BYKOBBIE BOJIHBI.
Dddexr Jlomnepa.

7. MoJieKyJaSIpHO-KMHETHYECKAs  TeOpus  HMAeaJdbHbIX ra3oB. (OCHOBBI
TEPMOAUHAMUKHU {JIeKIIUA C Pa300poM KOHKpPeTHbIX curyammii} (44.)[1,6,8,10]
SBneHusi, 000CHOBBIBAIOIINE MOJIEKYIIPHO-KUHETHYECKYIO Teopuio. MaeanbHbli ras.
OCHOBHbIE  TIOJIOXKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOW TEOpUH. XapPaKTEPUCTHKHU
konnyecTtBa BemecTBa. [lapamerpel. [lapamerpsl coctosHMst cuctembl. Terora u
Temmeparypa. BHyTpenHss sHeprus. Uucio creneneld cB000IbI MOIEKYIbl. BHyTpeHHSS
sueprusi. IlepBoe Hauanmo TepmoauHamuku. PabGora rasa mnpu HM3MEHEHHH OO0BEMA.
Teruora u TtemnoéMkocTs. [IpuMeHeHue 1niepBOro Hayajga TEPMOAUMHAMUKU K
M30MpoIeccaM.

8. JiekTpocrarnyeckoe nojie B BAKyyme, IUNIEKTPUKAX, IPOBOAHUKAX {JIEKIHS C
pa3dopoM KOHKpeTHbIX curyaumi} (64.)[1,6,8,10] Dnekrpuyeckue 3apsabl. 3aKOH
coxpaHeHHsl 3apsgoB. 3akoH Kynona. Onekrpuueckoe mnozne. Hanpsk€HHOCTB
AIIEKTPUYECKOro mojiA. [IpuHUMNO cynepno3unuu >3JeKTpuueckux noseid. CuiioBbie
JUHUU DJIEKTPUYECKOro Toyis U ero rpaduyeckoe wuzobOpaxkenue. [loTok BekTopa
HaNpsHKEHHOCTU  dJiekTpudeckoro mnois. Teopema Octporpajackoro — laycca u eé
npuMeHeHue. Pabora mpu mepemMeneHnn 3apsaa B dekTpudeckoM mose. [lorenmman
ANEKTPUYECKOTO TOJISL. DHeprus B3aNMOJICCTBUS CHUCTEMBI 3apsa0B.
DKBUIIOTEHIIMATIbHBIE TOBEPXHOCTU. CBA3b MEXKy HANPSKEHHOCTHIO M MOTEHIIMAJIOM.
Paznenenue BemIeCTB MO AJIEKTPUYECKUM CBONCTBAM (JIMANEKTPUKU U MPOBOJAHUKH).
OJIEKTPUUYECKUM JUIOAb M €ro HanpsKEHHOCTh M mnoTeHnuan. llonspuszanus
IUBJIEKTPUKOB. JIMAJIEeKTpUUecKass MPOHUIAEMOCTh Cpellbl. BEKTOop 3leKTprUYeCcKOro
cmemieHud. Teopema ['aycca B nmdnexTpukax. CBOWCTBAa MPOBOAHUKOB BO BHEIIHEM
AIIEKTpUUYEcKoM Tmosie. Hanpsok€HHOCTh AIIEKTPUYECKOTO MMOoJisi B OJU3M MOBEPXHOCTH
3apAKEHHOTO MPOBOAHMKA. DIEKTPOEMKOCTH MPOBOAHMKOB. KoHjeHcaTophl. EMKkocTh
KOHJEHCAaTOPOB IMpHU IMOCIEAOBATEIIbHOM U MApPAJJIEIBHOM COCIUHEHUSIX. OJHEprus
ANEKTPUYECKOTO I10JIs1 IPOBOJHUKOB U KOHJECHCATOPOB.

9. O0uMe CBOMCTBA JIEKTPUYECKOI0 TOKA. 3AKOHBI MOCTOSTHHOIO TOKA {JIEKIMSI C
pa30opoM KOHKpeTHbIX cutyanuii} (44.)[1,5,6,8] Ilonsarue o0 37IeKTpUIECKOM TOKE.
Cuna u I0THOCTH ToKa. Hampasnenue toka. Dnekrpoasmxkyias cuia (3C). PasHocts
MOTEHIIMAJIOB W HamnpsbkeHue. OIHOPOAHBIE W HEONHOpPOAHBIE Lenu. 3akoH Owma
OJIHOPOJIHOTO  ydacTKa Ienu. OJEKTPUYECKOE compoTuBieHue. 3akoH Oma B
muddepenuuansHoil  popme. I[lociemoBatenbHOE U MapauieNbHOE COEIUHEHUE
PE3UCTOPOB M MCTOYHUKOB TOKAa. 3akoH Oma Jyisi mojHOM 1enu. PaGota U MOUTHOCTH
Toka. 3akoH [xoyns — Jlenua. [IpaBuna Kupxroda s pa3BeTBIEHHBIX 3JEKTPUUYECKUX
LENEN.JNEKTPUYECKU TOK B KUAKOCTAX. Onekrponu3. 3akoH Papanes npu
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anekTpoinuze. Tok B razax. Buasl ra3oBbIX pa3psaoB. ODJIEKTPOHHAS TeEOpUA
MPOBOJIUMOCTH METAIIOB. TepMOAIEKTPOHHBIE SIBJICHUA. TE€PMOIIEMEHTHI.

IIpakTnyeckue 3ansitus (164.)
1. Mexanuka {padora B MaJjbIx rpynnax} (64.)[1,7] Kuaematnueckue COOTHOIICHUS
u  1npeoOpazoBanusg. KuHemaruka  mOCTynaTesJbHOTO  JABWXKeHUA.  J[uHamuka
MOCTYyNaTeILHOTO JIBIDKCHMUSL.
Pabota u sHeprus. [loTeHunanbHas U KuHEeTUYECKas dHeprus. Kunernueckas sHeprus
BpAIIATEJILHOTO JBU>KCHUS
2. Mexanuyeckue KoJjieOaHusi U BOJHBI {padora B maJuabix rpynmax} (24.)[1,7]
KonebarensHoe JnBmkeHHE. BoONMHOBBIE mpolecChl. YpaBHEHHWE IUIOCKOH BOJIHBI.
Crosiure BOJIHBI.
3. MoJgekyasipHas ¢pu3uka U TepMoaMHAMHKA {padora B MaJjbIX rpymnmax} (44.)
[1,7,9] 3akoHbl HAcaNbHBIX Ta30B. YpaBHEHHUE COCTOSHUS HIAeaIbHOTrO raza. Cmecu
rasos. OcHoBHOE ypaBHEHHUE KUHETUYECKOU TEOPUU ra3oB.
@U3NYECKHE OCHOBBI TEPMOJMHAMHKH. TEMIOEMKOCTh UAcAIbHOTO Tra3a. Ilepsoe
Ha4yaJl0 TEPMOAMHAMUKKA M €ro MNpUMEHEHUE K wu3ompoieccam. AnnadaTuyecKuit
npouecc. Kpyrossie nponeccsl. L{ukn Kapro
4. Jnexrpocraruka {padora B MajabIx rpynnax;} (24.)[1,7,10] DnexTpuueckoe mosie B
BakyyMe. 3akoH Kynona. HanpsokeHHOCTh 1O TOYEUHBIX 3aps/ioB, JIMHUU H
rmockocTy. [loreHrman. DHeprusi cucTeMsl 3aps0B. PaboTa mo mepeMeiieHuo 3apsjia
B 1ntosie. CBs3b MOTEHIIMAA U HAMPSHKEHHOCTH. DJIEKTPUUECKOE T0JIE B JUAIEKTPUKAX U
MPOBOAHUKAX. OJIEKTPOEMKOCTh cdepbl. CoearHEHHE KOHACHCATOPOB. JHEPrus
3apsHKEHHOTO MPOBOAHUKA. DHEPTHS JIEKTPUUECKOTO MOJIsI KOHIAEHCATOPA.
5. TlocTOSIHHBIN JJIeKTPUYecKUil TOK {padora B MajbIXx rpymnmax} (24.)[1,7,10]
3aKkoHbI MOCTOSIHHOTO TOKa. 3akoH OMa mjig ydacTka menu, noiaHoil uenu. I[IpaBuiia
Kupxroga. Pabota 1 MOIIIHOCTH TOKA.

JlaGoparopubie padorsl (164.)
1. Onpenenenue yckopeHHsl CBOOOIHOr0 MAaJeHHUs] TeJ € NMOMOIILI0O 00OPOTHOIO
MasiTHUKa {pabdota B mMaJjbIx rpynnax} (44.)[3,8] Nsyuenue cBoiicTB puznueckoro
MasITHUKA, UX IPUMEHEHHE JIJIs ONPEACIICHUS] YCKOPEHUSI CBOOOTHOTO TaICHUS.
2. OmnpenesieHue cpeaHeil CHJIbI CONPOTHUBJICHUSI TPYHTa NpH 3a0MBKe CBaW.
{padora B maabix rpynnax;} (44.)[3,8] Onpenenenue cpeaHeit cuiibl CONPOTUBICHUS
rpyHTa 3a0MBKE CBau, OIIEHKA MTOTEPU MEXaHUYECKOW SHEPTUHU MPHU 3a0MBKE CBaM.
3. OnpeaesieHue cpeaHel JJIMHbI CBOOOAHOTO npodera u 3p(PpeKTUBHOIO AUAMeETpa
MOJIEKYJ BO3AyXxa. {padora B Mmaabix rpynmnax;} (44.)[3,8] [IpoBepka npumeHuMocTH
MOJIETT WJICaTBbHOTO Ta3a I BO3/yXa MpU KOMHATHOW TeMmIieparype u atMochepHOM
JaBJICHUU.
4. UccaenoBaHue IEKTPHYECKOro moJisi. {padora B Majabix rpynnax} (44.)[4,8]
YcTaHoBKa AJ1s1 U3yUEHHUS DIIEKTPUUECKOTO MOJIsL, HA0OP IEKTPOAOB, OCILIorpad.



CamocTrosiTesibHas padora (2604.)
1. IIpopaboTka TeopeTHyeckoro marepuaja (padora ¢ KOHCIEKTOM JIEKLWH,
Y4eOHUKOM, Y4YeOHbIMM mocoOusimMu).(764.)[1,6,8,10] Kunemaruka. JluHammuka

MaTepUaIbHOU TOYKH. Bunpr cull B MEXaHUKe
Pabota u DHEPrusl. JnHamuka BpallleHUs TBEPIOIO Tena
MexaHnka JKMIAKOCTEM W Tra3oB. JJIEMEHThl PEISTUBUCTCKOM  MEXAHUKHU
MexaHu4deckue KoJeOaHusI. Bonnosbie IIPOLIECCHI

MonekyIsipHO-KUHETHYECKasE TEOpUsl HJiealbHbIX Ta30B. OCHOBBI TEPMOJIWHAMUKHU.
DIEeKTPOCTaTHUECKOE MMOJIe B BaKyyMe, AUAJICKTPHUKaxX, MpoBoaHUKax. OOIIMe cBOCTBA
ANEKTPUYECKOIO TOKA. 3aKOHBI MOCTOSTHHOTO TOKa. DJIEKTPUUYECKUM TOK B CpeJiax.

2. IloaroroBka k mpaktuyeckum 3aHaTusam(484.)[1,7] Mexanuka. MexaHuyeckue
KoJicOaHMs W BOJHBI. MojekynsgpHas ¢GU3UKa W TEPMOIWHAMHKA. OJIEKTPOCTATHKA.
ITOCTOSIHHBIN PIEKTPUUECKUN TOK.

3. IloaroroBka K J1a0OpPaTOPHbIM 3aHATHSIM, BKJKYAsg MOATOTOBKY K 3alluTe
paoort.(424.)[3,4] Onpenenenne ycCKOpeHHUs CBOOOMHOTO TAJCHHUS TEJI C IOMOIIBIO
obopoTHOro MasTHUKA. OmnpeneracHue CpeaHEer CHIIBI CONMPOTHBICHHS TpyHTa IIpH
3a0uBke cBau. OrnpeaeneHre cpeAaHeil AIMHBI CBOOOAHOTO mnpodera u 3HPEeKTUBHOrO
IMaMeTpa MOJIEKYN Bo3ayxa. McciienoBanue 37eKTPUYECKOro MOJIs.

4. TloaroroBka K 3k3amMeny.(544.)[1,7,8,9] Kunemaruka. [[nHamuka marepuaibHOU
Touku. Buael cuit B Mexanuke Pabora u sHeprus. /[uHamuka BpaieHusi TBEPIOTO Tena
MexaHuKa KUAKOCTENW U Ta30B. DJIEMEHThI PEIISITUBUCTCKOM MeXaHUKH MeXaHu4ecKue
kosicOanus. BomHoBBIE mporiecchl MoOJEKyISIpHO-KMHETHYECKass TEOpHUs HACaTbHbIX
ra3oB. OCHOBBI TEPMOJMHAMUKH. DJIEKTPOCTATUHYECKOE T0JIE B BAKYyMe, TUAICKTPUKAX,
nmpoBogHUKaX. OOIMe CBOMCTBA 3JEKTPUUYECKOTO0 TOKAa. 3aKOHBI ITOCTOSIHHOTO TOKA.
DIIEKTPUUYECKUM TOK B Cpe/iax.

5. TloaroroBka Kk TecTupoBanui.(404.)[1,6,7,8,9] Mexanuka. MexaHuueckue
KoJieOaHusl M BOJIHBI. MonekynspHas (u3UMKa W TEPMOJUHAMHUKA. DJIEKTPOCTATHKA.
IToCTOSHHBIN ANEKTPUUYECKUH TOK.

Cemecmp: 3
OO0beM AUCIUIIIMHEI B ceMecTpe 3.€. /Jac: 6 /216
dopMa NMpoOMEKYTOUHOU arTecTalun: IK3aMeH

Buabl 3aHsITHI, MX TPYI10EMKOCTh (4ac.) O0beM KOHTAKTHOH padoThl
Jlexumun JlaGopaTopHbie IIpakTHyeckue CamocTosiTeJIbHAS o0y4alonierocs ¢ npenopaBareyeM
pa6oTsI 3aHATHSA padora (4ac)
32 16 32 136 91

JleKIMOHHBbIE 3aHATUA (324.)
1. DuexkTpoMarneTusm {JieKIUA ¢ pa3dOpoM KOHKpPeTHbIX cutyaumii} (84.)[1,5,6,8]
1 MarHutHoO€e ToJ€ MOCTOSHHOTO 3JEKTPUYECKOro TokallocTosHHbI MarHuT. Bektop
WHAYKIMA MarHuTHOro noJis. JIMHMW MarHWTHOM WHAYKIMU. 3aKOH AmIiepa. 3aKkoH
buo-Capapa-Jlarutaca u  ero npUMEHEHHE Uil pacu€ra MArHUTHBIX —MOJIEH.
B3aumoperictsue [apajuIeIbHBIX TOKOB.
2 KoHTyp ¢ TOKOM B MarHMTHOM Tnonellnockuii KOHTYp TOKa B MAarHUTHOM IIOJE.
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MarnauTHsiii MOMeHT. PaboTa, coBepiiaemasi mpy MEepeMENIeHUH TPOBOTHUKA C TOKOM B
MarHUTHOM  Moyie. 3akOH MOJHOrO0  TOKa. MarHurHoe Tojle  COJEHOW[A.
3 JIBwKeHHWE  3apsDKEHHBIX ~ YacTull B~ MarHutHom  mome (1 gac)
Cuna Jlopenua. SBnenue Xomia. JIBkeHUE 3apsiKEHHBIX YacTHI[ B OJHOPOAHOM
MarHuTHoM Tonie. OmpeneneHue yaelbHOro 3apsga dacTull. Macc-crekrporpad.
[uknorpoH.

4 MaruurtHoe [10J1€ B BEII[ECTBE (1 qac)
MarHuTHble MOMEHTBHI 3JIEKTPOHOB M aTOMOB. /[MaMarHeTMKH M MAapaMarHeTHKUA B
OJJHOPOJHOM MAarHUTHOM Iojne. MarHutHoe mnone B BemiectBe. PeppoMarHeTusM.
5 DNEeKTpOMarHuTHast VHIYKL S (1 gac)
Bo3nukHoBeHrne uHAaykuuoHHoro toka. JJIC wuaykuuu. 3akon Papazes. [Ipasuio
Jlenua. Toxkn ®dyko. CaMOMHIYKIMS W B3aUMOUHIYKIMS. TOKM TMpU 3aMbIKAaHUU U
pPa3MbIKaHUU AJIEKTPUUYECKON LIEeTH. DHEPTHUSI MATHUTHOTO TOJISL.

2. DJIeKTPOMATHUTHBIE KOJI€0AHNS U BOJIHBI {JIeKIIUA ¢ Pa300poM KOHKPETHBIX
curyanuii} (84.)[1,5,6,8,10] 6 DnexrpomaruutHsie Konaebanus KonedarenbHblil KOHTYD.
®dopmyna ToMcoHa. BeIHYXIeHHBIE 2JIEKTpOMarHuTHbIe Kojiebanus. [lepeMeHHbIi TOK.
NHAYKTUBHOCTH U €EMKOCTB B LIENIU [IEPEMEHHOIO TOKA. J[eHCTByIOIIee 3HAYCHUE TOKA U
HaIpsHKEHUE, PEaKTHUBHBIE COMPOTHBIEHMS. 3akoH OMma B 1LIENM MEPEMEHHOr0 TOKA.
MoIHOCT, B IENU TMEPEMEHHOT0 TOKa. 3aTyXarllue JJICKTpUYeCKue KoyieOaHwus.7
DIEeKTPOMAarHUTHBIE BOJIHBI DJIIEKTPOMATHUTHBIE BOJHBI. CKOPOCTh AJIEKTPOMATHUTHBIX
BOJIH. DHEPIUsl U UMITYJIbC 3JIEKTPOMAarHUTHOW BOJIHBI. YpaBHEeHHEe MakcBeia.

3. Onruka {Ieknusi ¢ Ppa3doOpoM KOHKPETHBLIX cuTyamuii} (64.)[1,5,6,8,9] 8
BomHoBas ONTHKA. Nurepdepenius CBETa (1 qac)
CaetoBas BoiHa. KOrepeHTHOCTh CBETOBBIX BOJIH. YCIOBUS MAaKCUMYMOB U MUHUMYMOB
npu uHTepdhepeHimu. CrnocoObl MoMydeHUs: WHTEP()EPEHIIMOHHBIX KapTHH OT JBYX
HWCTOYHUKOB. Nurepdepenius B TOHKHUX IJIEHKAX.
MeToibl CTaHAAPTHBIX UCIBITAHUM TTO OMPENeIeHUI0 (PU3NKO-MEXaHUUYECKUX CBOWCTB U
TEXHOJOTUYECKUX [IOKAa3aTeliell MAaTepuajoB H TOTOBBIX MAaIIMHOCTPOUTEIbHBIX
HU3JCINH.

9 Hudpakuus cBeTa (1 qac)
Judpaxiuys cBETOBBIX BOJIH U ycloBus €€ HaOmtonenus. [Ipunuun [rolirenca-dpenens.
Meton 3on @penensa. Judpaxuus chepuyeckux BOJH HAa KPYINIOM OTBEPCTHUHU.
Hudpakuusa Ha qucke. Judpakims miockoro BojgHoBoro ¢pponrta Ha mienu. Judpakius
Ha IIPOCTPAHCTBEHHOM peLIETKE. dopmyna Bynbsda-bperra.
10 [Monstpuzanus CBETa (1 qac)
EcrectBenHbli W moisipu3oBaHHbIM  cBeT. [lomsgpuzanuss 1pu  OTpakeHUH U
npenominenusi.  [lomgpu3anuss cBeta B aHU3OTPONHBIX — cpenax.  J[BoitHoe
nyuyenpenomienue.  Ilpm3sma  Hukons.  AHanu3  DOJMSIPU30BAHHOTO  CBETA.
[Tonsipr3anrOHHBIE PU3MBI U TOJISIPOUIbL. MICKyCCTBEHHAs ONTHYECKAs aHU30TPOMUSI.
Ananu3 ynpyrux HanpspkeHnuil. Dddexr Keppa. BpaieHue miockocTu Mmoiasipu3aiuu.
11 KBanrtoBas OTITHKA (1 gac)
TeroBoe u3nyuenue. Mcmyckanue W TomiomieHUWe wu3nydeHus. McmyckarenbHas u
nomjioniaresnbHas crnocoOHOCTh Tena. AOcomoTHO YépHoe Teno. 3akoH Kupxroda. 3akon
Credana-boneiimana. 3akon cMmemienuss Buna. ®@opmynsl Panes-/xunca u Ilnanka.
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Onrtuueckas MUPOMETPHUSL.

4. AtomHas u saaepHasi pu3uka {jieKnus ¢ pa3d0poM KOHKPETHBIX CHUTyalMii}
(104.)[1,5,6,8,9] 12 DnexkrponHas o6Oosoyka atoma u Teopus bopa (1 wac)
Pa3zButue mnpenacrtaBieHuil o cTpoeHMM aTtomMoB. Mojenb aromMa TomcoHa. ONBITHI
Pezepdopna mo paccesHUIO BEHIECTBOM OBICTPHIX 3apsDKEHHBIX YacTull. OmnpeneneHue
yria paccessHue -udactuil. Dopmyna paccesnus Pesepdopaa. SAnepHas Mojaenb aToMma.
Henocrarku MOJIEIIH Peszepdopna. [TocTtynarsl bopa.
13 DJIEMEHTHI KBaHTOBOM MEXaHUKH (1 yaca)
KopnyckynsipHo-BOJIHOBBIE CBOMcTBa MuKpouactull. Popmyna ne bpoitis. BonHoBas
byHKIMA U eé CTaTUCTUYECKUI CMBICII. YpaBHeHUE [penunrepa.
14 CooTHollleHue HEONPEAECITCHHOCTEN (1 qac)
Yactuua B OJHOMEPHOM MPSIMOYTOJIBHOM «IOTEHIUAIbHOU sMe». COOTHOIIEHHE
HeomnpenenéHHoctu  leizenOepra. ATOM  BOJIOpOJIa B KBAHTOBOM  MEXaHMKE.
15 CaoiicTBa 151 CTpOCHUE aATOMHBIX 0 (530 (1 qac)
HNcxoguple wyacTunbl JI1 MOCTPOCHUS AaTOMHBIX sjep. IIpoTOHHO-HEUTpOHHAs
CTpyKTypa snep. PagmoakTMBHOE H3IIy4YEHHE W €ro BHUJBl. 3aKOH PaJUOAKTUBHOTO
pacraza. 3aKOHOMEpPHOCTh aib(da-, O6eTta-, ramma-uznydeHuil. CrocoObl HaOIIOIEHUS
ANIEMEHTAPHBIX YacTHil.
16 Anepubie peaxkuuu (1 4ac)
SnepHble cuibl U dHEprus cBsA3M sAnpa. CBolcTBa saepHbIX cui. [loHATHE O sAOEepHBIX
peakuusax. Peakuus nenmeHust aroMHbIX siaep. Llennas snepHas peakuus. Ilonstue o
AIEpHOM  BHepreTuke. TepMosiiepHblE  peaklMU  CUHTE3a  aTOMHBIX  SIAED.
17 duznka AIIEMEHTAPHBIX YacTUIl (1 qac)
Bunbr snementapubix uactuil. Knaccudukarnus snemeHTapHbix 4vactuil. DOTOHEIL
Jlentonbl. Me3onbl. bapuonbl. Tumbl B3aMMONEMCTBUM 3JIEMEHTAPHBIX YACTHIL.
YacTtuipl 1 anTHYacTULBL. Teoprsi KBapKOB.

IIpakTnyeckue 3ansiTus (324.)

1. DjekTpoMarHeTusM. JJIeKTPOMATHUTHbIE KOJIe0aHUA U BOJIHBI {TpeHuHr} (104.)
[1,6,7] 1. MarautHOe mosie mocTossHHOro Toka. llome mpsimoro Toka. Cuiia Ammepa.
Koutyp B marautHom mnone. Cuna Jlopenma. 3akoH mnonHoro Toka. Pabora
MepeMEIlCHUs] TPOBOJHUKA C TOKOM B MArHMUTHOM Iiojie 2. DJeKTpoMarHUTHas
WHIYKOUS. OJEKTPOABWKYIIAss Ccuila MHAYKOUH. KOJIM4ecTBO  3ANEKTpUYECTBa,
MPOTEKAIOIlee B KOHTYpE MPU W3MEHEHHH MAarHUTHOro mnotoka. CaMOWHIYKIUS U
B3aMMOUHIYKIUS. JIBUKEHUE 3aps0B B AEKTPUUECKUX U MATHUTHBIX MOJISIX .

2. OnTuka {Tpenunr} (104.)[1,5,7] 3. Unrepdepentus csera. MaTepdepenims BoiH
OT JABYX MCTOYHHMKOB. IHTEpdepeHus B TOHKUX TuieHkax. aTtepdepomerpsnl (2 yaca).
4. Mudpakmus ceera. 3oub1 Openens. Judpakuus ot menu. JudpakiimonHas pemnerka.
ITonspuzanus cBeta. 3akoH bprocrepa. 3akoH Maimtoca. MickyccTBeHHass aHU30TPOITHSL.
Bpamienue TIJIOCKOCTH OIS pU3AIUN (2 qaca).
5. KBanToBas ¢usuka. 3akon Credana-bonbimana. 3akon Buna. @opmyna DifHiureliHa
s poroaddekra. laBnenue ceera. Ipdext Komnrona (2 gaca).

4. AtomHass u saepHass ¢usuka {rpenmnr} (124.)[1,7,8] 6. AromHas u saepHasd
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¢usuka. Oneitel Pezepdopma. Atom Bomoponma mo teopuu bopa. Ompenenenue yria
paccestHus anb(a YacTHI] U KOHIEHTpaluu paccestHHbIX yacTull. ®opmyna bansmepa (2

qaca).
7.OneMeHTbl  KBAaHTOBOW  MmexaHuku. Bomusl 1e  bpoitnsg.  CooTHouieHue
HEONPEEICHHOCTH. VYpaBHeHue penunrepa 2 yaca).

8. PentrenoBckoe uznydeHue. CIUIOIIHOE M XapaKTEPUCTUYECKOE HM3Iy4YEeHHE. 3aKOH
Mo3znu. PagnoaktuBHOCTh. lIpeBpanienue snep npu paguoakTUBHOM pacnaje. 3akoH
PaAMOaKTUBHOTO pacrnaza. AKTHBHOCTB 2 qaca).
9. Snepuble peakuuu. Peakuus aeseHus. DHEPrys SAAEPHON peakiuu. DJIEMEHTapHbIE
gacTulbl (1 gac).

JlaGopaTopHbie padoTsl (164.)
1. OnpenesieHne HHAYKTUBHOCTH KATYIIKH {padora B MaJjbIx rpynnax; (44.)[4,8]
N3yuenue sBieHuss caMOUHAYKIUU. CONpoTUBIEHUE TMPH TEPEMEHHOM TOKE.
N3mepenne HHIYKTUBHOCTU KaTyIIKH.
2. OnpenesieHue MoKa3areJis NPeJOMJIEHHS CTEKJIAa NPH NMOMOINM MHMKPOCKOMNA
{padora B maubIx rpynnax;} (44.)[2,8] M3yueHue 3akoHOMEpHOCTEMN pacopoCTpaHCHUS
CBETa B pa3NuyHbIX cpenax. OmnpenesneHUEe TOKazaTels MPEIOMIICHUS MPO3pavyHbIX
TBEPJIbIX TEJL.
3. OnpeneauM ONTHYECKON CHJIBI JHMH3BI ¢ NMOMOLILI chepomerpa {padora B
MajibIX rpymnnax} (44.)[2,8] M3yuyeHue cBOMCTBa JIMH3BI, ONPEICICHUE ONTUYECKON
CUJTY JINH3BI.
4. Onpenenenue JJIUHBbI BOJHBI CBETOBOH BOJIHBI {PadoTa B MaJIbIX rpynnax;} (44.)
[2,6,8] W3yuenue mumdpakumu cBeTa, MPOXOXKIACHUS CBETa Yepe3 MIeId U
nudpakiuoHHY0 pemeTky. OnpenesaeHue JTUHBI BOJHBI CBETA.

CamocTrosiTesbHas padora (1364.)
1. IIpopaboTka TeopeTHueckoro marepuaja (padora ¢ KOHCIEKTOM JIEKIWH,
Y4eOHUKOM, Yy4eOHbIMH  mocoOusimm)(134.)[1,6,8,10] DnekTpomMarHeTusm
DIIEKTPOMArHUTHBIE KoJieOaHusI " BOJIHBI
Ontuka
ATOMHas U siaepHas pusznka
2. IloaroroBka k mnpaktuyeckum 3aHarusam(18u4.)[1,7,10] DnexrpoMarueTusm.
DNEeKTpOMarHUTHbIE KoJieOaHus u BOJIHBI
Onruka
AtomHas U sigepHas pusznka
3. IloaroroBka K Ji1a0OpPATOPHBIM 3aHATHAIM, BKJIIOYASl NOATOTOBKY K 3allHTe
pador(18u.)[1,2,4] 1. Onpenenenue WHAYKTUBHOCTHU KaTYIIIKH.
2. OmpeneneHue TMOKa3aTelsl MOPEIOMJIEHUS CTEKJIa MpPU TOMOIIM MHUKPOCKOMA.
3. OmpepenuM  ONTHYECKOM  CHJIBI  JIMH3BI C  TOMOIIBIO  cepomerpa.
4. OnpeneneHue TJIUHBI BOJIHBI CBETOBOM BOJIHBI.
4. TloaroroBka k 3k3ameHy(634.)[1,6,8,9] DnekrpomarHeTnsm ODIEKTPOMArHUTHBIC
koJieOaHus U BOJIHBI OnTrka ATOMHAs U siiepHas pusnka
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5. IoaroroBka K TecTUpPOBaHNn0(244.)[1,6,8] DIIEKTPOMArHeTU3M.
DJeKTpOMarHuTHbIEC KosieOaHus U BOIHBI OnTHKa ATOMHAS U siAepHas Gu3nKa

5. IlepeyeHb Y4eOHO-METOAMYECKOI0 00ECIEYECHUS CAMOCTOSATEJIbHOM PadOThI
00yYaromuXxcs Mmo JUCHUIJINHE

Jlns kaxxkaoro oOydaromierocst o0ecredeH WHANBUIYaTbHBIM HEOTpaHUYEHHBIN
JOCTYM K 3JIEKTPOHHO-OMOMMOTEUHBIM cucTeMaM: JlaHb, YHUBEpCUTETCKAsT OMOIMOTEKA
OH-TIaliH, 53NeKTpoHHOW Oubamoreke ANTI'TY u Kk snekTpoHHONW MHGOPMALIMOHHO-
o0Opa3oBaTesbHOU cpejie:

1. baxmar, B.M. ®usuka: [TeKcT] METOA. MOCOOME M KOHTpP. 3adaHus IS
CTYJACHTOB -3a0YHHUKOB CTPOMTENIbHBIX crernuanbHocteit/ B.M. baxwmar. - PyOroBck:
PUO AntI'TY, 2013. - 80 c. (22 7k3.)

2. bopucoBckuii, B.B. Onruka: Meronm. ykazaHusi k jaboparop. padoram IIo
bu3uKe )19 CTYJCHTOB TEXH. HampaBieHui Bcex ¢opm oOydenwus/ B.B. bopucosckuii,
B.M. baxmar. - PybuoBck: PHUO AnrI'TY, 2015. - 30 c. URL:
https://edu.rubinst.ru/resources/books/Borisovskiy V.V. Optika 2015.pdf (mara
obpamienus 10.08. 2021)

3. baxmar, B.Md. Mexanuka u MOJEKyIspHass (QHU3MKA: METOA. YyKa3aHUd K
BBINIOJIHEHUIO JJaboparop. paboT no Gpu3uke Uisi CTyACHTOB BceX PopM OOyUYEHUS TEXH.
nanpasienuit/ B.. baxmar, B.B. bopucosckuii. - Pyouosck: PUO, 2015. - 39 c. URL:
https://edu.rubinst.ru/resources/books/Bakhmat V.I. Mekhanika i molekulyarnaya phi
zika (lab.rab) 2015.pdf (nara o6pamenus 10.08. 2021)

4. baxmar, B.M. DnekrpuyecTBO U MarHeTM3M:METOJl. YKa3aHUsl K Jiabopatop.
paboraM 1o ¢u3MKe IS CTYJEHTOB TEXH. HampaBiieHui Bcex (Gopm oOyuenus/ B.W.
baxmar, B.B. bopucosckuii. - Pyb6mosck: PHO, 2015. - 27 c¢. URL:
https://edu.rubinst.ru/resources/books/Bakhmat V.I. Yelektrichestvo i magnetizm 201
5.pdf (mara obpamenus 10.08. 2021)

6. Ilepeyennb yueOHOII JJUTEPATYPBI
6.1. OcHoBHas nuTeparypa

5. Kparkuit kypc obmeit ¢pusuku : yuebnoe nmocooue / M. A. Crapocruna, E. B.
bypnosa, O. U. KonapareeBa [u np.] ; mon pemakumeit JI. I'. IlleBuyk. — KazaHsp :
Kazanckuii HalmoHaJbHBIM MCCIEA0BATEIbCKUM TEXHOJOTMYECKUM yHUBepcuTteT, 2014.
— 376 ¢. — ISBN 978-5-7882-1691-1. — TekcT : 3JeKTpOHHBINA // DIEKTPOHHO-
OnbIMoTeYHAas cucrema IPR BOOKS : [canT]. — URL:
https://www.iprbookshop.ru/63716.html (mara o6pamenusi: 07.08.2021). — Pexum
JOCTyMa: JJisl aBTOPU3UP. MMOIb30BaTeIeh

6. Usnues, A. JI. ®usuka : yuebHoe nocodue / A. JI. UBnueB. — 2-e u3M., ucmp.
— Camnkr-IlerepOypr : Jlans, 2021. — 672 c. — ISBN 978-5-8114-0760-6. — Tekcr :
AEKTpOHHBIM //  JlaHb : d2JIeKTpoHHO-OMOMMoTeuHass cuctema. —  URL:
https://e.lanbook.com/book/167746 (nata obpamienus: 07.08.2021). — Pexxum nocrtymna:
JUI ABTOPH3. TTOJIb30BATEIIEH.
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6.2. JlonoaHuTEIbHAS IUTEpATYpa

7. Uponog, . E. 3agaun mo o6mieit pusuke : yuebHoe nocodbue ais By3oB / U. E.
Uponos. — 18-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2021. — 420 c. — ISBN
978-5-8114-6779-2. — Tekct : snexkTpoHHbI // JlaHb : AMEKTPOHHO-OMONIHMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/152437 (nara o6pamenus: 09.09.2021).
— Pexxum nocrtyma: aist aBTopu3. MOJIb30BaTEIICH.

8. Ky3pmuuena, B. A. Ilpaktukym 1o obmiei pusuke : yaebnoe mocodue / B. A.
Ky3pmuueBa. — MockBa : MOCKOBCKasi TOCYyJapCTBEHHAs aKaJeMus BOJHOTO
Tpancnopta, 2019. — 233 c. — TekcT : 27IeKTPOHHBIN // DNeKTPOHHO-OUOIMOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/97319.html (gara
obparmenusi: 07.08.2021). — Pexxum gocTymna: ajis aBTOPU3UP. MOIb30BaTeIeh

7. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOH  CeTH
«/HTEepHET», HEOOXOAUMBIX /IJIsl OCBOEHMSI AU CIUTIIUHBI

9. Hay4yHo-TexHn4eckuit JKypHall «Yenexu IIPUKJIATHON 1073700908
https://advance.orion-ir.ru

10. HayuHbIil 57€KTpOHHBIN XKypHal «Yd4eHble 3amucku (pusznueckoro (axkyapTeTa
MOCKOBCKOIO yHUBepcuTeTay http://uzmu.phys.msu.ru

8. ®oHa OLEHOYHBIX MaTepHuajJoB s MNPOBCACHHUA TEKYIICIro KOHTPOJIA
yCnieBacMoCT " l'[pOMe)KyTO‘IHOi’i arTrecranuu

ConepxaHue  NpPOMEXKYTOYHOM  arTeCTallud  PACKPBIBAETCS B KOMIUIEKTE
KOHTPOJIMPYIOIIMX MAaTepUaloB, NPEIHA3HAYEHHBIX Ui IPOBEPKH COOTBETCTBUS
YPOBHSI MOATOTOBKM MO AucuuiuinHe TpedoBanusM @PI'OC, KoTopble XpaHSTCS Ha
kadenpe-pazpadorunke PIIJ] B neuatHom Buse u 8 OMOC.

®donj orleHOYHBIX MaTepuaioB (POM) o TUCHUIUIMHE PEACTABIEH B MPUIOKECHUU
A.

9. Ilepevyenb MHGOPMAIMOHHBIX TEXHOJIOT U, HCIOJIb3YeMbIX NPH OCYIIeCTBICHHH
o0pa3oBaTre/ibHOI0O  mpolecca N0 JAUCHUIVIMHE, BKJOYasi MepevyeHb
NMPOrpaMMHOIo odecnevdeHnsi 1 UHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

s ycnemHoro OCBOEHHS JUCIMIUIMHBI MCIIOJIB3YIOTCS PECYPChl IEKTPOHHOM MH(POPMAIIMOHHO-
o0pazoBarenbHON cpefbl, 00pa3oBaTelIbHbIE WHTEPHET-NOPTAJbl, II00aNbHAs KOMIIBIOTEpHAs CETh
HNHreprer. B mpouecce u3ydeHMs] OUCHUILIMHBL MPOMCXOAUT HMHTEPAKTHBHOE B3aUMOJCHCTBHUE
o0y4aromierocs ¢ mpernoaaBareyeM 4epes3 JIUIHbII KaOMHET CTYICHTA.

Nern Hcnosb3yeMoe mporpaMMHoe odecriedeHne
1 Microsoft Office
2 Antuupyc Kaspersky
3 LibreOffice
4 Windows
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Nenn Hcnonb3yemsblie npogeccnonanbHble 0a3bl JAHHBIX 1 HHPOPMALHOHHBIE
CIIPaBOYHBbIE CHCTEMbI

1 becrinarnas osnexTponHas OubnuoTteka onnaiH "ExumHoe OKHO K 00pa3oBaTelbHBIM
pecypcam" ISl CTYyACHTOB W TIpeToAaBaTelield; KaTajor CChUIOK Ha 00pa3oBaTelbHbIE
unTepHeT-pecypcesl (http://Window.edu.ru)

2 HammonanwsHast snexrponnas ouonuorexka (HOB) — cBoOomHBIN MOCTYynm uyuTareneit kK
donnam poccuiickux O6uOmuoTek. Conep>KUT KOJJICKIMH OUM(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JOCTYIA, TAK U OTPAHUYCHHBIX aBTOPCKHUM IIPABOM), & TAKXKE Karajor
W3JIaHWuH, XpaHsmuxcs B onoauorekax Poccun. (http://H36.pd/)

10. Onucanue MaTepPHUAJIbHO-TEXHUYECKOU 0a3mbl, He00X0aUMOIi IS
oCyliecTBJIeHHs 00pa30BaTeILHOIO MPOLecca Mo AUCHUILINHE

HaumeHoBaHue cienMaJbHbIX NOMeEIEHUH W MOMeNIeHUi IJIsl CAMOCTOSITEJIbHOMH PadoThl

y‘-IC6HLIC AYAUTOPHN OJIs1 IPOBCACHUA 3aHATHI JICKITMOHHOI'O THUIIA

y‘-Ie6HI:>Ie AyIUTOPHUHN JJIs1 IIPOBCACHUA 3aHATUH CCMHUHAPCKOI'o THIla

y‘Ie6HBIC AYOAUTOPHH OJId TPOBCACHUA I'PYIIIIOBLIX U MHAWMBUAYAJIBHBIX KOHCYJ’II)TaHI/Iﬁ

y4eOHBIC ayTUTOPHUH JUIsI IIPOBEICHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOM aTTeCTaIluu

INOMCIICHUA 1JIA CaMOCTOSITEIILHOMN pa60TLI

naboparopuu

MarepuanbHO-TEXHUYECKOE OOECIeUeHHEe M OpraHu3aiusi 00pa30BaTeIbHOTO
nporiecca no JUCHUILUIMHE JJI1 UHBAJIUAOB U JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0POBBS OCYIIECTBIIACTCS B COOTBETCTBUU C «llonokeHneM 06 00yueHH MHBAIUIOB U
JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3I0POBBSI.
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NMPUNOXKEHUE A
®OHJ, OLEHOYHbIX MATEPUAJIOB A1A MPOMEXYTOYHOM ATTECTALIMU

NO ANCLMNIMNHE «®usmka»

1. [llepeyeHb KomnemeHyuli ¢ yKazaHUem 3manose ux hopmMupoeaHus 8 npoyecce 0ceoeHus

obpaszoeamensHoli npo2pammei

. Cnoco0
Koa koHTpOIMpyeMoii KoMIieTeHIIMT OueHo4yHoe CPeCcTBO
OLIEHUBAHMSI
Kommrext
OK-5: crtocoOHOCTB K caMOOpraHu3aluu U SK3aMeH KOHTPOJHUPYIOIINX
caM000pa30BaHUIO MaTepHAaJIOB ISt
JK3aMeHa
[TK-13: cnocoGHOCTH MPOBOAUTH
AKCIIEPUMEHTHI TI0 3aIaHHBIM METOJIUKAM, Kommiext
00pabaTpIBaTh U AaHATTU3UPOBATH PE3YJbTATHI, SK3aMel KOHTPOTUPYIOIINX
OTIMCHIBATH BBITIOTHEHUE HAYYHBIX MaTepHaioB JIst
HCCIEN0BaHMI, TOTOBUTD TaHHBIE IS 9K3aMeHa
COCTAaBJICHHUSI HAYYHbIX 0030pOB U MyOIMKaui
[1K-2: ciocoOHOCTE UCIIOIB30BaTh METO/IBI
CTaHJAPTHBIX UCTIBITAHHUH 110 OTIPEICTICHUIO
(U3UKO-MEXaHUUYECKHUX CBOMCTB U Komriekr
TEXHOJIOTHYECKHUX IT0Ka3aTelieit MaTepI/IaJ;IOB i SK3aMeH KOHTPOIUPYIOLTUX
TOTOBBIX MAIIMHOCTPOUTEIbHBIX U3JICIHIA, MaTepUaioB s
CTaHJIaPTHBIC METOJIbI MX MMPOCKTUPOBAHMUS, 9K3aMeHa
MPOTPECCUBHBIE METO/IbI SKCILTyaTaIl|H
H3JICIIHI

2. OnucaHue noKazameseii u Kpumepuee OUeHUBAHUA KommnemeHYuli HA pas3au4HbIX amanax
ux gpopmuposaHus, onucaHue WKasa oyeHU8aHus

MoKasaTe OLEHUBAHUA KOMMNETEeHUMNA npeacTaBiAeHbl
nporpammbl

pes3ynbTaTaM OCBOEHMA  OUCUMMJIUHbBI»
OEeKOMMNOo3nLUMen: 3HaTb, yMeTb, BNageThb.

Mpn oueHUBaHUMU
ncnonbayetca 100-6annbHanA WKana.

pabouen

chopmmpoBaHHOCTH

KOMMNeTeHUM

Kpurepuii Ouenka no 100- Ouenka no
02 UIbHOM IIKAJIe | TPAAUIMOHHON IIKaJe

CryneHT TBEPIO 3HAET IPOrPAMMHBIH 75-100 Omauyno
Marepuall, CACTEMHO ¥ TPaMOTHO H3JIaraet
€ro, IEMOHCTPUPYET HEOOXOTUMBIH
YPOBEHb KOMIIETEHIINH, YETKUE, CKATHIE
OTBETHI HA JIOTIOJIHUTENIBHBIE BOIIPOCHI,
CBOOOJTHO BJIaJIee€T MOHATHHHBIM
anmnapaTrom.
CTyzneHT nposiBUII ITOJIHOE 3HAHHE 50-74 Xopowo

MIPOrpaMMHOT0 MaTepuaia, JEMOHCTPUPYET
c(opMHUpOBaHHBIE HA JJOCTATOYHOM YPOBHE
YMEHHUsI 1 HaBbIKH, YKa3aHHbIE B IporpamMme

B pasgene  «TpeboBaHMA K
ANCUMNANHBL  «DU3NKa» c
no gucumnanHe  «dPusmka»
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KOMIICTCHIIMHU, JOITYCKACT
HEIIPUHIUIINAIBHBIC HETOYHOCTH IIPU
H3JI0KCHHWH OTBCTA HA BOIIPOCHI.

CryneHT oOHapy»XKUBaeT 3HAHUSI TOJBKO 25-49
OCHOBHOTI'0 MarepHasa, HO HE YCBOMII
JeTaNu, JOMyCKaeT OMIMOKH,
JIEMOHCTPHUPYET HE /10 KOHIA
c(opMUpOBaHHbIE KOMIIETEHIIUU, YMEHHS
CHUCTEMaTU3UPOBaTh MaTepuai u JelaTh

BBIBO/JIBI.

Yooenemeopumenvno

CryneHT He YCBOMJI OCHOBHOE COZICpKaHUE <25
Marepuaia, He yMeeT CHCTEMaTU3upOBaTh
UH(OPMAIIHUIO, JIeJIaTh HEOOXOAUMBIE
BBIBOJIbI, YETKO U TPAMOTHO OTBEYATh HA
3aJJaHHBIC BOIPOCHI, IEMOHCTPHUPYET
HU3KUW YPOBEHB OBJIAICHHS
H€06XOHI/IMI)IMI/I KOMIICTCHIIUSAMMU.

Heyooenemsopumenvro

3. Tunosbie KOHMPOAbLHbIE 300aHUA UAU UHbIE Mamepuasnsl, He06xo0umble A5 OUeHKU 3HaHUl,
ymeHuii, HaeblKoe u (unu) oneima deamenbHoCcMU.

Mposepsaembie

Ne nn Bonpoc/3aaaua
KOoMMeTeHLun
1 MpumeHaa  crnocobHocTb K camoopraHmsauum  u | OK-5
camoobpasoBaHMiO onuwute QuU3NYEeCcKMe ABNEHMA U
3aKOHbI:
1. KnHemaTuka rapMOHMYECKMX KonebaHui.
2. OnHamuka rapMOHMUYECKNX KonebaHuu.
3. OcHOBHOE YypaBHEHME MONEKYNAPHO-KUHETUYECKOM
Teopun. KuHeTnueckana aHeprna monekyn. Yicno creneHen
cBoboapbl.
4. Pabota CcMA  3NEKTPOCTAaTUYECKOro  Mons  npu
nepemelieHmn  3apAgos. [oTeHumManbHaa  3Heprus.
MoteHuyman.
5. DneKktpoemkocTb  KoHAgeHcatopoB. CoeguHeHue
KOHZEHCATOPOB.
6. WcKkpoBoW, TnewOWMn U KOPOHHbIA  paspagbl.
FasopaspagHas nnasma.
7. Cnocobbl nonyvyeHns MHTEPOEPEHUNOHHDBIX KapTUH OT
OBYX WUCTOYHWKOB
8. YcnoBMA  MaKCMMyMOB U MMHMMYMOB  Mpu
nHTepdepeHLmmn cBeTa.
9. Tunbl B3aMMOAENCTBUI 3/IEMEHTAPHbIX YacTuL,
2 MpumeHAaa  cnocobHOCTb K  camoopraHu3auum K | OK-5

camoobpa3oBaHuio pewwnte 3apauun:

1. HaliTM CKOpPOCTb M TaHreHunanbHOe YCKOPEeHWE TOYKM
2. OnpegennTtb PaboTy paclMpeHus rasa U nosyyeHHoe
rasom KOIMYECTBO TENAOThl.
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3. Haiti 3sHepruo TennoBOro ABUMKEHWA MONEKyn rasa
npwm 3aZlaHHbIX YCNOBUAX.
4. Hanpgute HanpsaKeHHOCTb MAarHUTHOrO NOAA B 3aZ,aHHOM
TOYKe

5. Haingute war BWHTOBOM TPAEKTOPUWU 3S/EKTPOHa B

MarHUTHOM none.
6. Haante amnantygHoe n aencrsyroulee 3HayeHmne IC
B KOHTYpe.

7. HaliTm cBeTOBOe [AaB/feHME Ha CTEHKU Namnbl.
8. OnpeaennTb KNHETUYECKYHD, NOTEHLMA/BbHYIO U NOJIHYIO
aHeprum 3/1eKTPOHaA
9. HaitTn maccy $OoTOHa, MMMNY/IbC KOTOPOTO U3BECTEH.

Onnwute BbIMOJ/IHEHHDbIE Hay4HblE ncecnenoBaHuA:

1. Mepsbii 3aKOH HbloTOHA.

2. MNpeobpasoBaHue lanuneda. MexaHUYECKUIA MPUHLUN
OTHOCUTENIbHOCTM!. MoHAaTME 06  HeuHepumanbHbIX
cucTemax oTcyera.
3.MocTynatbl SNHWTENHa.
4. 3akoH Oma [na Oo4HOPOAHOro  y4vacTKa  uenu.
5. Pabota “ mouwHOCTb TOKa. 3akoH [Koyna-fleHua.
6. [lBMKeHMe 3apAarKeHHbIX 4acTuL, B MarHUTHOM none

MK-13

MpumeHAa cnocobHOCTb MPOBOAMUTL 3KCMEPUMEHTHI MO
3aZ@aHHbIM MeToAMKam, 0bpabaTbiBaTb M aHAaAM3UPOBaATb
pe3ynbTaThl, onucbIBaTb BbINOJIHEHWE Hay4HbIX
NCCNefoBaHWA, TOTOBUTb [AaHHble A/Aa  COCTaBNeHUS
Hay4HbIX 0630p0OB W NybAMKaALMI, OMULIKUTE METOLMUKY
3KCNEPUMEHTANIbHOTO UCCNEeA0BaHUA NIU PeLuMTe 3a4auy:

1. MN3yyeHnss CBOMCTB PU3NYECKOrO MasTHWKa U ee
NPUMeHeHWe ANA onpeaeneHus yckopeHua cBoboAHOro
nageHus.

2. MpoBepKM NPMMEHMMOCTU MOAENN MAEANBHOrO rasa
ONA  BO34yXa NpPM  KOMHATHOM  TemnepaType U
aTmocdepHom OABAEHUN.
3. OnpepneneHna noKasaTena apguabatel  BO3Ayxa
MeTo40M KnemaHa-Llesopma.
4. OnpegeneHna 3Ha4YeHNe HEN3BECTHOrO CONPOTMB/IEHMUA,
npu NOMOLLU npasuna Kupxroda.

5. OnpepeneHunsa 3aBUCMMOCTb MHAYKTUBHOCTU KaTyLIKK OT
ynmcna BUTKOB M MATHUTHOM NPOHMULLAEMOCTM Cpeabl.
6. HalTm u4actoTy cBeTa, BbIpbIBAlOWEro W3 MeTanna
SNEeKTPOHbI,  KOTOpble  MOJIHOCTbIO  334eprKMBatoTCA
pa3HOCTbIO noTeHunanos
7. Bblumcnutb no Teopuu bopa nepuos BpaweHuA
9NeKTpOHa B aTome BOAOPOAA, HaxogAalweroca B
BO3OY)KOAEHHOM  COCTOSIHUW,  KBAHTOBbIM  YMC/IOM.
8. OnpegennTtb Nepuog noaypacnaga nonoHnAa-210.

MK-13

Onuwwnte cbmswqecwle ABNEHNA, nexawmne B OCHOBE

MK-2
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CTaHAAPTHbIX WUCAbITAHWUIA nNo onpegeneHuto  GU3NKo-
MeXaHUYeCKUX CBOMCTB M TeXHOJIOTMYECKUX MoKasaTenemn
MaTepuanoB U rOTOBbIX MALIMHOCTPOUTENbHbLIX U3AE/NN:

1. HKpuBonuHelHoe pgaBuKeHWe. TaHreHumanbHoe u
HOpManbHOEe YCKopeHue. [BUXKEHME N0 OKPYKHOCTH.
CBA3b MeXKAY IMHENHbIMU U YINOBbIMWU XapaKTepUCTUKAMM
OBUXKEeHUA.

2. Bugbl cmn B mexaHuke. Cuabl ynpyroctn. Cuabl TpeHmA.

Cunbl TArOTEHMUA. LeHTpanbHble CUNbI.
3.Pabora. MowHoCTb. KoHcepBaTMBHbIe 7
HEKOHCepBaTUBHbIE Cubl.

4. BHYTpeHHAA 3Heprma n Ten10emMKoCTb W4eanbHOro rasa.
PaboTa rasa npu N3MEHEHUN obbema.
5. dnemeHTapHas K/laccuyeckas TeopuA
9/IeKTPONPOBOAHOCTH MeTannos.

6. 3atyxatowme 3/IeKTpUYECcKue KonebaHus.

7. Nonapusaums ceeTa. ECTeCTBEHHbIN U NONAPU3OBAHHbIM
cseT. lMonAapusaumsa npu OTParKEHUU U MNPeSOMNEHUS
8. Tennosoe N3NyyeHue. McnyckaTenbHas Z
nornouiatenbHan CNocobHOCTb Tena.
9. Tunbl B3aMMOAENCTBUIM 3N1eMEHTapPHbIX YacTu,

Mcnonb3ays ¢u3nMyeckmMe 3aKoHbl, Jfiexawue B OCHOBe
CTaHAAPTHbLIX WCMNbITAaHUA NO onpegeneHnto GU3KKO-
MeXaHMYEeCKMX CBOWMCTB U TEXHONOTMYECKUX MOKasaTenew
MaTepPUanoB U rOTOBbIX MALLUMHOCTPOUTENbHbIX U3LENUN,
pewuTe 3a4auu:
1. Onpenenvtb CKOPOCTM ABYX LAPOB nocse yaapa.
2. OnpeaenvTe HavyaNbHYO CKOPOCTb Te/a U BbICOTY, Ha
KOTOpPYIO OHO  nogHAnoCb npu  noabpacbiBaHUMU
BEPTUKA/IbHO BBEpPX
3. Haligute u3MeHeHWe BHYTPEHHEeN 3Hepruu rasa;
COBEpPLIEHHYIO MM pPaboTy M KO/NMYECTBO TenjoThl,
nepegaHHoe rasy. [loctpoite rpadmK npouecca.
4. HaitauTe Hanps»KeHHOCTb MarHUTHOIO NoAA B 3a4aHHOM
TOYKe

5. Onpepennte MarHUTHbIA MOMEHT KO/bLa@ C TOKOM
6. BblumMcnuTtb, nonb3yacb Teopuen bopa, paanyc R
3/IEKTPOHHOM 0pbuUTbl BO3OYKAEHHOIO aTtoma BOAOPOAA.
7. OnpefennTb ANVMHY BOJIHbI, OTBEYAIOLLYIO MAKCUMyMy
MCNyCKaTeNbHOM CcnNocobHOCTM abCoNOTHO 4YepHOro Tena
npu onpeaeneHHom TemnepaType.

MK-2

4. ®ain u/man BT3 ¢ NOIHBIM KOMM/IEKTOM OLLEHOYHbIX MaTepuanos NpuaaraeTcs.
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