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1. Iesb 1 3a7aYM AUCIHUATITHHBI

Henb aucturiuHbl «@u3uKa»: BHECTH BKJIaZl B Pa3BUTHE WHXXEHEPHOTO MbIIUIEHUS] C TIOMOIIbIO
CUCTEMHOT'O ¥ METO/I0JIOTHUYECKH OPHUEHTHPOBAHHOIO M3YUYeHHUSI OCHOBHBIX (DM3UUECKUX SIBJIEHUM, TTOHATHH,
3aKOHOB, METO/IOB MPAKTUUEeCKOro TpUMeHeHHsl (PU3NUeCKUX 3aKOHOB K PellieHUI0 TUIMOBBIX TIPAaKTUUeCKUX
3a/1a4.

3a/1aun AUCITUTIIMHGL:

- copMHpOBaTh 3HaHUS 0 HU3UUECKUX SBIEHUSAX, 00beKTaX U UX MOJIENISX;

- copmMupoBaTh 3HaHUS 0 (U3NUECKUX BeMUMHAX, XapaKTepusylolux ¢u3nueckie sBJeHUS U
00BEKTHI;

- chopMUpOBaTh 3HAHUS O (PU3NUECKUX 3aKOHAX, OTPaXKarOIUX 3aKOHOMEPHOCTH, TPOSIBJISIOIIeCs
B (DU3MUECKUX SIBJIEHUSIX, CBOMCTBAaX 00HEKTOB;

- chopMUpOBaTh YMEHUS UCII0/Ib30BaTh OCHOBHBIE (PU3MUecKUe 3aKOHHI [I7Isl pellieHus CTaHJapTHhIX
3a/lau Tpo(ecCUoHabHOM AesiTeIbHOCTH;

- Co3/1aTh YC/IOBHS [yt O0siee T/IyOOKOTO MOHUMAaHUSI (PU3UUECKUX SIBJIEHUH M 3aKOHOB Ha OCHOBE
WCC/IeIOBaHNsl sIBJIEHW B J/1aDOpaTOpPHOM TIPAaKTHKyme, C(POpPMUpOBaTh 0a30Bble 3HaHUS B 00JaCTH
METO/I0/IOTHH TTPOBE/IeHHs Tab0PaTOPHOIO SKCIIEPUMEHTA.

2. MecTo paucnunMebl B cTtpykrype OIIOIT BO

2.1. Oucturuimaa B1.0.06 «®u3uka» OTHOCUTCS K 00si3aTenibHOM uyacTv bioka 1 «/IMCLUATITMHBI
(mopymu)» OITOIT BO.

2.2. Ins w3yueHWs [AaHHOW AMCLUTUIMHBI (MOZY/s1) HeoOXOAWMBbI 3HAHWS, YMeHHSI W HaBBIKH,
¢dopmUpyeMble TIpe/LLeCTBYOUMMA AUCLUATUIMHAMMU:

«Mamemamuka»

«Dusuka (8 pamkax obweobpazosamenbHOU WKO/bL)»

2.3. TlepeueHsb MOC/IEAYIOIIUX AUCLIUTUINAH, /11 KOTOPbIX HEOOXOAMMBI 3HaHUSI, yMEHUS U HaBBIKH,
(dbopMrpyeMble JaHHOW AUCLUIIMHOM:

«Teopemuueckue 0CHO8bl 3/1eKMPOMExXHUKU»

«Teopemuueckasi MEXAHUKA»

«TennomexHuka»

«DN1eKMpOoHUKa»

«DneKkmpuyeckue MawuHbl»

«CeemomexHuUKa u 5/1eKmpomexHo102Us1»

«Memponoeusi, cnaHoapmusayus u cepmuguxkayusi»

3. TpeGoBaHus K pe3y/ibTaTaM 0CBOEHHS JUCIUILTHHBI
[Mpouecc wW3yuyeHWs] AUCLMIVIMHBI HampaBjieH Ha (OpPMUpOBaHWE W pa3BUTHe KOMIIETeHLIWM:
OIIK-1.

Kareropust Kopg v HaumeHOBaHME HavmMmeHoBaHWe WHIUKATOPA
KOMITIeTeHLIUU KOMIIeTeHLIUU (hopMHpOBaHUSI KOMIIETEHI[UH
O61enpodeccroHabHbIE KOMITETEHITN
OTIIK-1. CriocobeH pemiaTb

TUIIOBBIE 3aJauu N -1omnk-1 crionb3yeT OCHOBHbIE
npodecCcHoHaNTLHOM [1esiTe/IbHOCTU 3aKOHBI eCTeCTBeHHOHAYUYHbIX
MupoBo33peHyeckas Ha OCHOBe 3HAaHWM OCHOBHBIX JVCLIATIIAH JJ1s1 pelleHust
Y MEeTO/]0/IoThYecKast 3aKOHOB MaTeMaTUUeCKuX U CTaH/apTHBIX* 3ajlau B COOTBETCTBUU
eCTeCTBEeHHbIX HayK C C HarpaB/eHHOCTbIO
ripuMeHeHreM MH(GOPMaLMOHHO- ripoecCcroHaNBLHOM [J1esiTeIbHOCTU

KOMMYHHKALIMOHHBIX TeXHOJIOTUI

- K CTaHJapTHBIM (pr3nuecKnM 3ajayaM NnpodecCHOHaIbHOM [iesTelIbHOCTU B arpOMH)KeHepUH OTHOCSITCS pacyeT
KWHEeMaTUYeCKUX M JUHaMMUYeCKHX XapaKTepHCTHK ITOCTYIaTelbHOr0 M BpalaTe/JbHOTO [BYKEHHS! TBePZbIX Tes, pacueT
3/IEKTPUYECKOT0 TI0JIs, pacyeT CHUCTeM COINPOTUBJIEHWH, pacueT CUCTeM KOH/EHCAaTOpOB, pacueT Hepas3BeTBJIEHHBIX U
pa3BeTBJ/IEHHBIX 3/IeEKTPUUECKHUX Lierel], pacyeT MarHUTHOTO MOJIsl, pacyeT XapaKTepUCTUK MeXaHUYeCKUX U 371eKTPOMarHUTHBIX
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KosiebaHWH, pacueT CH/IBI TOKAa LiEMU MepeMeHHOr0 TOKAa, pacueT MHTephepeHIMOHHOW KapTHHBI TOUEYHBIX MCTOYHHKOB B
BaKyyMe U B ONTUYECKH TIJIOTHOH cpejie, pacueT AU(PaKLUOHHON KapTHHBI B 0011eM ciTydae U [Jisl AUGPaKIMOHHOW peleTK;
pacyeT xapakTepucTvK (poto3ddekTa, pacueT XapaKTePUCTHK TETVIOBOTO W3/TyUeHHUs], pacueT MaKpoIapaMeTpOB ra3a B OJHOM
COCTOSIHUM U B U30MpOLieccax, pacyeT 3HepreTUUeCKUX XapaKTepUCTUK U30IIPOLIECCOB.

B PE3YJIBTATE OCBOEHUSA JUCHUIIJIMHBI CTYAEHT JOJ/DKEH:

3HaTh: OCHOBHbIE 3aKOHbI (DM3UKU [Jid PpeLleHus] CTaHZAPTHBIX 3ajJauy MpodecCuoHaabHOU
JlesiTeIbHOCTH, (pr3rueckuie sSIBJIeHUSI U MOJIe/TH, K KOTOPbIM OTHOCSITCSI 3aKOHBI, U BeJTMUMHBI, BXO/ISIIE B
3aKOHbI; BUbI ITOTPELTHOCTeN 1 CrI0COObI OIIeHKH pe3y/IbTaToOB W3MepeHHH B 1ab0paTOPHOM TMPAKTUKYMe.

YMeTb: uHmepnpemupogamp 3aKOHbI, MOZe/M, BeJWYMHbl eCTeCTBeHHOHAyUYHOW [JUCIUIIMHBI
(bu3uku), wucnosb3dyeMble B TPO(ecCMOHA/NIbLHON JesiTelbHOCTU; npedcmaesnsimb  (u3nyeckre
3aKOHOMEPHOCTH B TparueckoM BH/le W BEPHO WHTEPHPETUPOBATh MX; UCNO/Ab308amb (PU3NUecKue
3aKOHBI JJI pellleHrsl CTaHJAPTHBIX 3ajay NpogecCUOHaNbHOW [esTelbHOCTH, @ UMEHHO: NPUMEHSThb
3aKOHbI KUHEMAaTHKHU [IJis pacyeTa KWHeMaTUUeCKUX XapaKTepHUCTHK MOCTYIaTe/IbHOTO U BpaillaTe/IbHOT0
JIBIDKEHUM (pu3nuecKux Mojesell (MaTepua/JibHOM TOUKH, TBEPJOro Teja); MPUMEHSATb BTOPOM 3aKOH
HeloTOHa, yC/lOBUSI paBHOBECHUs, OCHOBHOM 3aKOH [AWHAMUKU BpalllaTelbHOTO [BWKEHUs K
COOTBETCTBYIOLLIMM pacueTam CW/I U YCKOPEHWM, MOMEHTOB CU/ W YIJIOBBIX YCKODEHMi; TMPUMEHSTb
TeopeMy 00 U3MeHeHUH KUHETUUEeCKOM SHEPTMU U 3aKOH COXPAHEHUS SHEPTHU K PacueTy SHePreTHUeCKUX
XapaKTepUCTUK MOCTYIaTeIbHOr0 Y BpalllaTe/lbHOTO ABVXKEHUM Tesl; MPUMEHSITh PUHLMIT CyTIePro3ULIuA
K pacueTy 3/IeKTPO- U MarHUTOCTaTMUECKUX TI0JIel; BBITIOJHATH pacueT oOIel eMKOCTH COeQUHEeHUH
KOH/IEHCATOPOB; BBITIOIHATL pacueT OOILero COMPOTHUB/IEHUs COeJUHEHUN COMPOTHB/IEHWH; TIPUMEHSITh
3akoH OMa, mpaBwia Kupxroda kK pacueTy TOKOB M HalpsbKeHUI B Hepa3BeTB/IEHHOW U pa3BeTBIeHHOU
9/IEKTPUYECKUX LIeMsX; WCIO/b30BaTh KWHEMAaTU4yecKWe ypaBHeHUsi KoJsiebaHWM [jig  pacueTa
XapaKTePUCTHK MeXaHUUECKMX U 3JIEKTPOMAarHUTHBIX KOJI€OAHUH MPOCTBIX OCILU/IIITOPOB; UCIIO/Ib30BaTh
COOTBETCTBYIOLL[ME YC/IOBHS MAaKCMMYMOB U MWHMMYMOB WHTEHCUMBHOCTHM CBeTa [Jjs pacueTa
MHTep(epeHI[MOHHON KapTHHBI TOUeYHbIX NCTOUHMKOB B BaKyyMe U B ONTUUECKU TIJIOTHOU cpejie U Ais
pacueTa JupaKLMOHHON KapTHHBI OT AUGPAKIMOHHOM pelleTKU; IPUMeHSTh ypaBHeHue DMHIITelHa K
pacueTy xapakTepucTHK (oTo3ddekTa; mpumeHsaTs 3akoHbl CredaHa-bonbiimMaHa, Buna, Kupxroda k
pacueTy XapakTepUCTUK TelJIOBOTO W3/lyueHusl; TPUMEHSITb YypaBHEHWe COCTOSIHUSI K pacueTy
MakporiapaMeTpoOB Ta3a, TPUMEHSTh I1epBOe Hayajo TepMOJUHAMUKA K pacueTy 3SHepreTuuecKux
XapaKTepUCTUK W30MPOLIeCCOB; TPOBOJWUTL W3MepeHUs B 1a00paTOpPHOM TMPAKTUKyMe U OLIeHWUBaTh
pe3y/bTaThbl K3MEePeHU;

BrnazieTh: HaBbIKAMHM  OCYIL[eCTB/IEHUSI BBIOOpAa 3aKOHOB €CTeCTBEHHOHAYYHOM MCLIATIIUHBI
(du3uku), a Takke MeTOJaMH MCII0/Ib30BaHUs (PM3UUECKUX 3aKOHOB Jisl pellleHrs CTaHJapTHBIX 3ajiau
rnpodeccuoHaIbHOM JesiTeTIbHOCTH.



4. CTpyKTypa AMCIMILUIHHBI
OO1iast TPy/I0eMKOCTh JUCLATIIMHBI cocTaByisieT 11 3aueTHbIX enunui], 396 uacoB. dopma
NMPOMe)XXyTOYHOM aTTecTallliy 3a4eT, 3K3aMeH.

Pacripepenenue
611001 Da Bcero 110 ceMeCcTpam
Bup yuebHo paboTEI HACOB No 1 Ne 2
4yacoB YyacoB
KonTakTHasi pabora (Bcero) 25,2 12,6 12,6
B ToM uncne:
Jlexumu (JT) 8 4 4
[Mpaktuueckue 3ausaTus (I13), Cemuuapsi (C) 12 6 6
JTaboparopHsbie paboTs (JIP) 4 2 2
Koncynbranumu 1,2 0,6 0,6
KypcoBoii npoekT KII
(pabora) KP
CamocrosTenbHas pabora cryjgenrta (CP) (Bcero) 370,8 167,4 203,4
B Tom uncre:
KypcoBoii npoekT KII
(pabora) KP
pyaue sudbi CPC:
PacueTHO-rpaduueckast pabora (PT'P) 26 12 14
WNupuBuayanbHoe gqomaiiHee 3aganue (M/13) 19 9 10
CamocTosiTe/TbHOe U3yUeHre MaTepuasa ¢ COCTaB/IeHUeM
KOHCIIeKTa 160 80 80
[ToAroToBKa K MpakKTUUECKUM 3aHSATHUSIM, 34 12 2
CaMOCTOSITe/IbHOe OCBOeHHe MeTO/IOB PellleHus 3aau
IMToaroToBKa K 1a00paTOPHBIM 3aHATHSIM, 0(hOpMIIEHHE 3 4 4
OTUEeTOB 110 /1ab0paTOPHBEIM paboTam
N3yueHue 1 IOBTOPeHMe TeOPeTUUECKOT0 MaTepuasa npu 80.8 43.4 37.4
MO/IFOTOBKE K KOJIJIOKBUYMaM
dopma npoMexxyTouHoii | 3auer (3) 7% 7
aTTecTalun sK3ameH (J) 36%* 36
OO61wast Tpy0eMKOCTb / JacoB 396/25,2 | 180/12,6 | 216/12,6
KOHTaKTHas pabora 3au. ef. 11/0,7 5/0,35 6/0,35

*_ YacChbI UCIIOJIb3YIOTCA AJ1d IIOATOTOBKKW K KOHTPOJ/IbHBIM UCITBITAHUAM B TeUeHHe CceMeCTpa.



5. CopeprxaHue AMCHUIUTAHBI
5.1. Pa3jenbl AMCIUIUIMHBI, BUbI YUeOHOMH

1eATeTbHOCTH H ()OpPMBI KOHTPOJISI

Ne
cemMec
Tpa

HaumeHoBaHue pa3fesna (TeMbl)
JUCLIUT/TMHBI

Buz yue6GHOI [ieaTeTbHOCTH, BK/IFOUAst
CaMOCTOSITeJIEHYIO paboTy CTYZeHTOB (B

yacax)

®dopma
TeKyLero
KOHTPOJIA
yCreBaeMoCTU

JI

JIP

113

K, KP
(KIT)

CP

Bce
ro

4

5

6

7

8

Mogayns 1

. MexaHuka

BeeodeHue 6 ducyuniuHy, opzaHu3ayusi
obyueHuss  cpusuke.  BgedeHue 8
MexaHuky. MexxayHapo/iHasi cucTteMa
equnul] (CU1). MexaHuueckue siBIeHUs
u wmoaenu. Cucrema  oTcuera.
KpugonuHetiHoe osudiceHue
MamepuanbHoll mouKu u
nocmynamesbHoe 08udiceHUe meepoo20
mena (KuHemamuka). XapakTepUCTHUKU
OBIDKEHUs: TiepeMellleHHe U MyTh,
CKOpOCTb (MTHOBEHHasi W CpeJHss),
ycKopeHue (MTHOBEHHOe U CpejiHee),
HOpMa/IbHOe W TaHTeHLMaJbHOe
yCKOpeHUsl.  3aKOHbl  KWHEMaTUKH
(KMHeMaTHUeCcKre ypaBHEeHUSI
JBIKeHMs ). Y paBHeHUe TPaeKTOPUU

2

2

2

13

3JIP
PI'P
Konnokeuym

JeudiceHue mamepuanbHOlU MOUKU NO
OKpYJcHOCMU u  epawjamenbHoe
ogudiceHue meepoo2o mena
(KuHemamuka). XapakTepruCTUKH
JBWKEHUs: yIJIOBOe IepeMellieHue,
yraoBasi CKOpPOCTb (MTHOBEHHasi W
cpefHsis), yIJIOBOE YCKOpeHue
(MrHoBeHHOe M cpefiHee). 3aKOHBI
KUHEeMaTHKU (KuHEeMaTUuecKue
ypaBHEeHHUs IBH>KEeHUs])

2*

10

13

PI'P
Kosnoksuym

KpuegonumetiHoe dsudiceHue
mamepuanbHol moyKu u
nocmynamesbHoe 08UceHUe meepoo20
mena (OuHamuka, 3akoHbl HbiomoHa).
MexaHuueckoe COCTOSIHUE U €ero
XapaKTepPUCTUKU: HMITYJIBC,
KUHeThuYecKasi SHeprusi. 1-i  3aKoH
HeroTtoHa. MHepuus v vHepLyaibHas
cucTeMa  oTcueTa. MexaHUueckoe
B3aUMO/IeICTBUE Tes u ero
XapaKTepUCTUKW: Cula W pabora,
MOIIIHOCTb. 2-i W3- 3aKOHBI
Herotona. IIpyHLMI He3aBUCUMOCTU
JencTBuUs CHUJL. Buppl CHUJT:
rpaBUTALIMOHHAS CUJIa U CUJIA TSHKECTH,

CHWJIBI YIIDYT'OCTH, CHUJIbI TDEHUSA

2*

10

13

PI'P
Kosnoksuym




lsudiceHue cucmembl MamepudabHbIX
mouek  (CMT).  XapakTepUCTUKHU
MexaHuyeckoro cocrossuuss  CMT:
MMITY/IbC ~ CUCTeMbl, KUHeTHYecKas
SHepruss  CUCTeMbl. BHeliHue U
BHYTpPEHHUe CUJIbL. 2-1i 3aKoH HbloTOHa
nns CMT. 3amkHyTas cucreMma. 3aKOH
coxpaHeHus uMmIysnbca. LleHTp Macc.
3aKOH  [JBW)KeHMs LjeHTpa MaccC.
Ynpyzoe u Heynpy2oe CmMO/JKHO8EHUs
mes. 3aKOHbI YIIPYTrOr0 U HEympyroro
CTOJIKHOBEHUU Tes

PI'P
Konnokeuym

leudiceHue men (OuHamuka,
SHepeemuuecKutl nooxo0).
[NoTeHManbHble (KOHCepPBAaTUBHbIE) U
HeroTeHLWabHbIe
(HeKOHCepBaTUBHbIE) CUJIBL.
IToreHumansHas SHEeprusl.
KoHcepBaruBHas cucrema. [uccumnaiiyst
SHepruu.  [lUccunatuBHblE — CUJIBL
Teopema 00 W3MEHEHMH KHUHETUYECKOMH
SHEPrMM M 3aKOH  COXpaHeHUsi
MexaHuuecKo sHepruu. KuHeTnueckas
SHeprus BpallaroLerocs Tena

13

13

PI'P
Konnokeuym

JeudiceHue mamepuanbHOU MOYKU NO
OKpYJ#CHOCMU u epaujamenbHoe
osudiceHue meepo020 mena
(OuHamuka). ~ MOMEHTbl  UHepLUUu
MaTepyaJbHOW TOUKU U TBEPZOTO TeJa.
MoMeHTbI UHepLMU LUIUH/PA, JUCKa,
KO/blla, 11apa, CTepxHd. Teopema
[IteitHepa. MexaHnueckoe COCTOsIHHE
M ero XapakTepUCTUKH: MOMEHT
UMITy/ibCa, KUHEeTUuUeckas JHeprusi
BpalllarolLerocs Teaa. XapakTepuCTUKU
MeXaHUUecKoro B3aUMO/IeNCTBUS:
MOMEHT CWUIbl U paboTa Cul TpH
BpalllaTe/lbHOM JBKEHUU. Y paBHeHUe
MOMeHTOB. OCHOBHOM 3aKOH JJMHAMUKH!
BpalllaTe/lbHOTO [IBW)KEeHHs. MOMeHT
nMmitynibca CMT. 3akoH coxpaHeHus
MOMEeHTa UMITyJibca

15

15

PI'P
KosokBuym

Buobl MexaHu4yecKux osudiceHull
meepoo20 mena. [Tpou3BonabHOE
(HerocTyriaTebHOE) JIBIDKEHHE

TBEpJOr0 Teja U €ero  3aKOHBbIL.
PasHosecue men (cmamuka). 3akOHbI
PaBHOBECHSI TeJl

13

13

KosnokBuym




Mopynb 2. DneKTpogyHaMKKa (BK/IHOUasi 371eKTPO- U MarHUTOCTATUKY, TTIOCTOSTHHBIN TOK)

1 | Dnekmpuueckutl 3apso u 10 10 N3 Nel
3/1eKmpocmamuyecKkoe nose. Konnoksuy
OneKTpUuecKuit 3apsji, AUCKPETHOCTb M
3apsja, 3aKOH COXPaHeHUsI
3/IEKTPUYECKOro 3apsifia. ToueuyHbld u
pacrpe/ie/IeHHbIN 3aps,

XapaKTepUCTUKH pacripe/ie/ieHHOTO

3apsila:  JIMHelHasi, T10BepXHOCTHas,
oObeMHas TIJIOTHOCTD 3apsifja. CBolicTBa
3/IeKTprUUecKoro moJjsi. HanpsykeHHOCThb
Y TIOTeHL[Ha/N 3JeKTPUUeCKOro TIoJist
ToueuHoro  3apszga. CunaoBble U
9KBUTIOTEHLUA/IbHbIe JTMHUW. [IpUHLIUT
CYTIepHo3ULIUMA,  KapTUHbI  CUJIOBBIX
JIUHUUN TIONeM 3apsyKeHHBIX Tesl pa3HOou
reoMeTpuueckoii ¢opmbl. KynoHoBcKas
cua U ee pabota Mpu TiepeMelleHU

3apsja. YpasHeHus u 30KOHBI
2/1eKMpoCcmamu4ecko20  no/si:  CBSI3b
MeXay MOTeHL[AA/IOM u
HanpsKeHHOCTBIO (rpagueHT

roTeHIMasa), TeopeMa ["'aycca v npumep
ee MIPUMeHeHHs1, TeopeMa O LUPKYJISALUN

BeKTOpa HanpsKeHHOCTU
3JIeKTPUYECKOro T0/Isi Y TpUMep ee
TIPYMEHEeHHUsI

1 | HeneHue 3/1eKmpocmamuyeckoll 12 12 N3 Nel
UHOYKYUU. [TpoBOgHUK B Kosnnoksuy
3/IeKTPOCTaTUUeCKOM TI0JIe, MeXaHW3M M
3J1IeKTPOCTaTUYeCKOU WHYKLUH.

I'padmku HanpsPKeHHOCTU U MTOTeHLuana
BHYTPM U BHe 3apsDKeHHOM cdepbl U
3apsDKeHHbIX IulacTUH. KoHpeHcarop.
O/1eKTPOeMKOCThb yeJMHEHHOT0
NIPOBO/JJHUKA u KOHJieHcaropa.
YpaBHeHus /151 pacyeTa o011ieii eMKOCTH
npu 10C/1e/J0BaTe/IbHOM v
rapasuieJlbHOM COeJHEeHUU
KOH/IEHCaTOPOB. JHEeprusi KOHZeHcaTropa
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Tonspusayus Ou3/1eKmMpUuKoa.
OneKTpUUYeCKri JUTI0Nb, eT0 OCHOBHAs
XapaKTepUCTHKA (JUIOIbHBIA MOMEHT)
u CBOMCTBa BO BHEIIIHEM
3JIeKTPUUeCKOM T10j1e. [JIU3/IeKTPUKHU.
[TonsipHbIe u HeToJIsIpHbIe
[TU3IeKTPUKU u MeXaHU3MbI
T0JISIpU3aLvu. [Tonsspr30BaHHOCT.
XapakTepucTyKa 3/IeKTPUUYECKUX
CBOMCTB MaTepuasoB:
JM3JIeKTprYecKast TPOHULIaeMOCTb.
OnekTpuueckoe cMmelleHue. Teopema
laycca fnsi 3/1eKTPUUECKOr0 TIOS B
[IM371eKTPUKe. Casi3b MexXay
3/1eKTPUYECKUM cMellleHreM U
HaTpSPKeHHOCTHIO 3/1eKTPUYECKOr0o
110J1s1. DHEPrusi 3JIeKTPUYeCKOro M0Jist

Kosnnoksuy
M

11

ITocmosiHHbl MoOK. YcnoBue
CylLleCTBOBAHMSI 3/IEKTPUUYECKOTO TOKa.
XapakTepucTuku TOKa: Cwla |
IJIOTHOCTb  TOKAa. XapaKTepPUCTUKU
3/1eKTPO(PU3NUECKUX CBOMCTB
Marepuasa: COTIPOTHUBJIEHHE u
MPOBOJUMOCTb, yZenbHble
COMPOTHBJ/IEHWE U  MPOBOAUMOCTb.
Croponnue cunel, IC. Hanpsokenue
Ha yyacCTKe MpOBOAHMKA. 3akOHbI Oma
J/Isl OZHOPOJHOTO ¥ HEeOAHOPOJHOTO
YUaCTKOB LIeMu, AJis TIOJHOM Ljernu, B
nvddepeHIanbHON dopme.
Hepa3BeTBneHHble U pa3BeTBIEHHbIE
tenu. [IpaBwia Kupxroda. Pabora u
MOL[HOCTb TOKa. 3aKOH /[)Koyns-JleH1ja

16

16

N3 Ne2
Kosnnoksuy
M

12

MazHumHoe nose NnoCmMOsSIHHO20 MOKA.
CaoiicTBa MarHuTHOTO ToJIsl.
XapakTepyuCTUKA MarHUTHOTO TIOJISL:
BEKTOP MarHUTHOM VHIYKLIAU,
HarpspPKeHHOCTh ~ MarHUTHOTO — TIOJIS,
MarHuTHbIM TIOTOK. CHJIOBBbIE JIMHUM

MarHuTHOT'O T10JIA. [MpuHLMn
CyTIepIio3UuliuM, KapTWUHbI  CUJIOBBIX
JIUHUMN MarHUTHBIX oJiei

MPOBOJJHUKOB ~ C  TOKOM  pa3HOM
reomeTpuueckoil opmel. 3akoH buo-
CaBapa-Jlarimaca M ero yacTHble
crydyad At mionedi  6eCcKOHeuHOro
MPOBOJJHMKA C  TOKOM,  OTpe3Ka
TIPOBOZIHMKA C TOKOM, KPYTOBOTO TOKA

N3 Ne3
Kosnoksuy
M




13 |1 |/Jelicmeue MmacHUMHO20 noaAsl HA 10 10 N3 Ne3
NPOBOOHUK C MOKOM U O8uxcywjutics Kosnnoksuy
3apso. 3aKkoH Awmriepa. M
B3aumogeiicTBue  MPOBOJHUKOB  C
ToKamu. Cuna JlopeHua. [IBuxeHue
3apsDKEeHHOM YacCTUIbl B MarHUTHOM

nosie
14 |1 | MaeHumHoe none 8  gewecmae. 6 6 Kosnnoksuy
[elicTBie  MarHWTHOrO MOJiA  Ha M

KpPYroBoM TOK. MarHUTHbIE MOMEHT.
HamarnmueHHocTb. XapakTepucCTHKa
MarHUTHbIX ~ CBOWCTB  MaTepHuasoB:

MarHuTHas TPOHHULIAEMOCTb.
HdunuamarseTvsm. ITapamarueTusm.
deppomarHeTusm, sBJ/IeHVE

rucrepesrca. CBsi3b MeX/ly MarHUTHOM
VHAYKIMed W HalpshKeHHOCTBbIO

MarHMTHOIO TI0JISL. OHeprus
MarHUTHOI'O I10JIs

15 |1 | HeneHue 3/1eKMPOMACHUMHOU 7 7 Konnoksuy
UHOYKYuu. MarHuTHbIN MOTOK U 3aKOH M

dapazies, 3aKOH 3JIeKTPOMAarHUTHOM
WHAYKLMM B TpakToBKe MakcBesa.
BuxpeBoii xapakTep MarHUTHOT'O MOJISI.

[IpaBuso Jlenua. Crioco6b1
TIPOSIB/IEHUS 3/1eKTPOMarHUTHOM
WH YKL, TeHepaTop IepeMeHHOro
TOKa
16 |1 | HeneHue camouHOyKyuu. SIBneHue 14,4 14,4 | KosmnokBuy
CaMOUHAYKLIUU B KaTyLIKe. M

[ToTokocuennenne. VHAYKTUBHOCTD
(2/1eKTPUUECKOT0 KOHTYpa U KaTYLLKH).
3akoH dapajes A1 CaMOMHIYKLIMM.

YpagHeHus Makceenna B

vHTerpanbHou ¢opMme. Tok cMellleHUs

KoHncynbranuu 0,6 0,6
HNUTOTI'O 3a cemectp 1: 4 2 6 (0,6 167,4 | 180

*-C y4yeTOM 4aCOB, BblJ€/IEHHBIX Hd KOHTPOJ/JIbHOE UCITbITaHUE.



Mopaynb 3. Konebanus

BgedeHue 8 meopuio KoaebaHull. | 1 6 7 | PI'P

Kosnebanusi. Knaccudukauym Kosnoksuym
KosiebaHUM TI0 pa3HbIM OCHOBAHUSIM:
1) MeXxaHWuYecKue,
3/IeKTPOMarHuTHbIe; 2) cBOOOHbIE,
3aTyxaroliye, BBIHY)K/IeHHBIE,
rapamMeTpuuecKre, aBTOKOJieOaHus;
3) aH- ¥ TapMOHUYECKUe KoieOaHusl.

OcunnisaTop

Cr1oco0mr nipefcTaBienus | 1 2 2 10 15 | 3JIP
KojiebaHuii  (aHa/IUTHUUeCKWe U PI'P
rpaduueckue). XapaKTepuCTUKH KosnnokBuym

KoslebaHMii: aMIUIMTYZQ, dYacToTa
(mepuion, UMKIMYecKass 4YacToTa),
(a3a u HauambHas (asza KojaebaHWM.

CxkopocTtb u yCKOpeHue

OCLIMJIISITOPA. Cg0600Hble

(cobcmeenHble) KonebaHusl.

CBobOosiHBEIE ~ MexaHWUeCKue U

3/IEKTPOMarHUTHbIE KosebaHus,

TIPUMepbI OCLIUJIJISITOPOB.

YpaBHeHHe CBOOOHBIX KOaeOaHUH.

CobcTBeHHas (UMKIMUecKas)

YyacToTa. 3aKOH COXPaHEHUS SHEPTUU

B CBOOO/THBIX KOJIe0aHHUSIX

OCLIMJIISITOPA

CnoxceHue KonebaHuti 8 8 PT'P
(omHOHAIpAaB/IEHHBIX W B3aUMHO

TepIeH/IUKY/ISIPHBIX ). Mertoz

BEKTOPHBIX  JuarpamMMm. bueHwue.

Purypsl JInccaxy

3amyxarowjue konebauus. | 1 2 9 12 | PI'P
3aTyxawlque  MeXaHW4YecKue | KonnokBuym
3JIEKTPOMarHUTHbIE KosieOaHusl.

Bpemst penakcaiuy, Ko3(duiyeHT

3aTyXaHus, norapubmMuIecKui

JNEKPEMEHT 3aTyXaHus,

nob6poTHOCTh. LuK/TMyeckasi yuacToTra
OCLIU/IIIITOPA B 3aTyXaoIuX
Konebanusax. CunpHOoe U ciaaboe
3aTyxaHue

10




BbiHydcOeHHble KonebaHusl.
BbIHY)K/I€eHHbIE ~MeXaHUYeCKue W
3/IEKTPOMarHUTHbIE Kosie0aHusl.
LIMk/MyecKasi yacToTa OCLULIATOPA
B BBIHYK/EHHBIX  KOJIeOaHUSIX.
Pe3onanc. OO6sacTd HU3KUX U
BBICOKHX YacToT, 00/1acTh
pe30HaHCca. JHeprusi OCLU/IATOpa B
BBIHY>K/[€HHBIX KoyIe0aHUSsIX.
IlepemeHHblll ~ MOK. CBoiicTBa
3JIEMEHTOB B 1A T€PeMEeHHOT0
ToKa. 3akoH Owma. [elicTBytolilee
3HaYeHHe TOKa

2*

17

20

PI'P
Konnokeuym

Mopaysb 4. BonHbI ¥ BO

JIHOBbIE ABJIEHHUA

BosaHosbie npoyeccbl. BOJHBL.
Knaccudukarum BosH Mo pa3HbIM
OCHOBaHUsIM: 1) MexaHUueCKue,
3/1eKTPOMarHuTHebIE; 2)
MPOJ0JIbHBIE, TIOTIEPEYHBIE;
3)rockue, chepruueckue,
LWIMHIpUYeckre. XapakTepUCTUKA
BOJIH: aMIUTUTY/a, YyacToTa (Tepuof,
LIMK/IMYecKasi yactora), gasa u
HayvasnbHas (a3a. Pa3oBasi CKOPOCTb,
JJIHA BOJIHBI, BOJTHOBOE UKCIIO,
WHTEHCHBHOCTb BOJTHBI. CIIOCOOBI
rpe/iCTaB/IeHUs BOJH
(aHanuTUUecKue U rpaduUeckue).
MexaHnueckasi BOJIHa, YCI0BHe
BO3HUKHOBEHUS, MEXaHWU3M
pacrpocTpaHeHusl. 3ByK, CKOPOCTb
3ByKa. Y paBHeHHe MeXaHUueCKOn
BOJIHBI. DJIEKTPOMarHuTHasi BOJIHa,
yCJ/IOBHE BO3HUKHOBEHUSI, MeXaHU3M
pacripoctpaHeHusi. CBeT, CKOPOCThb
CBeTa. YpaBHeHUs
371eKTPOMAarHATHOMN BOJIHbI

10

10

PI'P
Kosnoksuym

Humepcpepenyus onH. Y cioBue
BO3HHMKHOBEHUSI UHTep(depeH U
371eKTPOMAarHUTHBIX BOJIH. OMBIT
FOHra u ycioBusi MUHUMYMa 1
MaKCMMyMa UHTEHCMBHOCTH CBeTa B
uHTepdepenu. Konbria HetoToHa
Y yCUJI0BHEe MUHUMYMa U MakCUMyMa
VHTEHCUBHOCTH CBETA B ONTUYECKU
TJIOTHOU Cpejie C y4eTOM
obpaitieHust da3bl B TOUKE
OTpaKeHUs

12

12

PI'P
Kosnoksuym

11




JAugppakyus eonH. YcnoBue
BO3HUKHOBEHUS JUPaKLIN
3/1eKTPOMarHUTHbIX BOJH. [IpuHLMN
ItolireHca-®peHeris. [IBa Bua
mudpakuuu: gudpakuys OpeHens u
mudpakius @paynrodepa. Metos
30H PpeHerns JJis IPOCTBIX C/1yyaeB
mudpakiuu. Judpakius Ha
MIPSIMOYTOJIbHOM I11e/TH.
HOudpakimoHHas peleTKa

14 14

PI'P
Konnokeuym

B3zaumodelicmgue ceema c
geujecmeom. [lyucriepcusi cBeTa,
3aKOHbI gucriepcuu. [lornoiexHue
cBeTa, 3aK0H byrepa-J/lambepTa.
PaccesiHue cBeTa

PI'P
Konnokeuym

10

Tonspuzayus ceema. CriocoObI
T10/1sIpU3aLMy cBeTa. 3aKOH
Mamtoca. 3akoH bprocrepa

11 11

PI'P
Kosnoksuym

Mogynb 5 KBaHToBasi pusmka (BK/It0UYast KBAHTOBYIO OITHKY, ¢

HN3UKY aTOMd U

A71pa)

11

domosppexm. BHelliHUM
dotosddekT. Pabora BeIXOAA.
YpaBHeHHe DUHIITeWHA J/1s1
dboToaddekra. KpacHas rpanuiia
dotorddexTa. PoTo3/1EMEHT C
BHeIIIHeH 11erbio. BosbT-ammepHast
xapakTepucTuka dotosddekra.
3amnupatoiriee HarpsbkeHUe v paborta
3JIEKTPUYECKOTO OISt

11 11

KuP
KosokBuym

12

Tennosoe usnyuyeHue. Temnosoe
V3J/lyuyeHHe U ero XapaKTepUCTUKU:
SHepreTUueckasi CBeTUMOCTb,
CreKTpasibHasi IIJI0OTHOCTh
SHepPreTUYeCcKOu CBeTUMOCTH,
KO3(PuLMeHT norJioileHus. 3aKOHbI
TEeTJIOBOT0 U3/Ty4YeHHsl: 3aKOHbI
Credana-bosbiimaHa, BuHa,
Kupxroda

11 11

KuP
Kosnoksuym

12




13

Keanmoeble uacmuybl u ux
ceoticmea. KopItycKy/isipHO-
BOJTHOBOM /lya/iu3M CBeTa.
KopnycKynsspHO-BO/THOBOM Ayanu3m
MuKpouacTtul]. BonHa fie bpoiins,
JI/TMHa BOJIHBI ie bpotins.
CooTHollleHre Heoripe/ie/ieHHOCTelH
[eiizenbepra. CBsi3b MEXIY
BOJTHOBBIMU U KOPITYCKY/ISIPHBIMU
xapakTeprucTuKaMu. CriocoObl
Trpe/icTaB/ieHusi KBAHTOBOM
yacTulbl. BosHOBas pyHKLMS U ee
(u3ryeckuii CMbIC/I. YpaBHeHUe
[Ipegunrepa. KBaHTOBBIE UKCIa:
rJIaBHO€, OpOUTa/IbHOE, MAarHUTHOE,
crivHoBoe. [TpuHuuyn Ilaynu.
OnucaHve KBaHTOBBIX CHUCTEM:
CNHH, (epMUOHBI U O030HBI.
OneMeHThI B IepUOIUYEeCKOU
cucteme MeHgeseeBa. [IpaBuio
otbopa. Jlazep

15

15

Kosnoksuym

14

Amom u adpo. IToctynate! bopa.
CnekTpbl aTOMOB BOZ0OPOJA U
BOZIOPO/IOMOZI00HBIX HOHOB.
CTpoeHre aTOMHBIX sifiep. MI30TOTbI.
HedekT Macchbl. DHeprus CBs3u.
PairioakTMBHOCTh. 3aKOH
pa/i0akTUBHOTO pacrnaza. [lepuon
ronypacnaza. Buabl
PaiM0aKTHUBHOIO pacrnaza. SnepHbie
peakiuu

KosokBuym

Mopyis 6. TepMmoguHamMuKa U

CcTaTUCTHYecKas: pu3rka

15

TepmoouHamuueckas cucmema u
ee cocmosiHue. CTaTUCTUYECKUM U
TepMOJHAMUYECKUN MeTO/IbI.

W peanbHblii ra3. XapakTepyuCTUKU
COCTOSIHUSI TEPMO/IMHAMHUYECKOU
cucteMbl. BHyTpeHHMe 5Heprum
peasibHOr'0 U U/lea/IbHOIo rasa.
Makpockonuueckre rnapamMmeTpsbl.
PaBHOBecHOe cocTosiHUeE.
YpaBHeHVe COCTOSIHUS
uzeanbHOro rasa. CriocoOmbl
M3MeHEeHHs COCTOSIHUsA, paboTa 1
TeryioTa. TernjioeMKOCThb rasa, ee
CBSI3b CO CTEIeHsIMU CBOOOZIBI.
IToctynat Makcsesna

12

12

N3 Nel(4)
Kosnoksuym

13




16

TepmoouHamuueckas cucmema u
U3MEeHeHue ee COCMOSIHUS.
PaBHOBeCHbIe M HEpaBHOBECHbIE
ripoLieccsl M3onpoyeccni.
OKCIlepuMeHTa/IbHbIe ra30Bble
3akKoHbI. [IepBoe Hauasio
TepMOAWHaMUKU. Terora,
paboTa, BHyTpeHHsIsI SHeprus B
u3orporeccax. Y paBHeHue
Matiepa. YpaBHenue IlyaccoHa.
[Toka3atenb aguabaThl.
[ToUTPOMHBIN NpoLecc

14

14

N3 Ne2(5)
Konnokeuym

17

Obpamumble u Heobpamumble
npoyeccbl. SHTponus. [IpuHLmMn
BO3pacTaHus 3HTponuu. Bropoe
Hayasio TepMOJUHaMUKH.
W3meHeHMe SHTPOMNUY B
r3orpoLieccax, BK/Iouas
M305HTPONUMHBIN. Kpy2o08ebie
npoyeccbi. ukn KapHo. Teopembl
KapHo

10

10

Kosnoksuym

18

TepmoduHamuueckas cucmema u
cmamucmuyeckuil Memoo.
XapakTepuCTUKu
TepMOJAVMHAMUYECKOU CUCTEMBI:
BEpPOSITHOCTh, MJIOTHOCTh
BepOSITHOCTU. DU3NUECKU CMBICT
MakKpoIiapaMeTpOB, SHTPOMUS U
CTaTUCTUYECKUI BeC COCTOSTHUMN
TepMOIMHAMHUYEeCKOM CUCTEMBI.
Pacnipenenenne Makcgesia,
pacnpegenenve bonbliMaHa
OapomeTpuueckasi hopmyia,
pacripefiesieHe bo3e-OuHILTelMHa,
pacripesiesiende Pepmu-/lnpaka

12,6

12,6

KosokBuym

Koncynbraryu

0,6

0,6

HNTOI'O 3a cemectp 2:

0,6

203,4

216

nroro

12

1,2

216

396

14




5.2. IIpaKkTHyecKne U CeMUHApCKHe 3aHATHS, 1abopaTopHbIe padoThI
5.2.1. JTaGopaTopHble padoTsl (ppoHTa/ILHO-TEMaTHYECKHE)

Ne
HaumeHoBaHue
Ne | cem Bcero
pasziesia (TeMbl) HaumeHoBaHue 1abopaTOPHBIX paboT
n/m | ect Y4acoB

pa JUCLUTIMHBI

1 2 3 4 5

M-1* OnpeziesieHre yCKOpeHUe CBOOOAHOTO TafieHUsI C
TIOMOLIBI0 MaTeMaTUYeCKOro MasiTHUKa (BBe/leHre B TEOPUI0
TIOTPeITHOCTEe)

M-2* OnpepesieHre IJIOTHOCTU TeJT IPABU/IbHOU
reoMeTpruuecKol (hopmbl

M-4 V3yueHurie 3aKOHOB KWUHEMaTUKU U JIMHAMUKU
MOCTYNATe/bHOTO IBU)KEHUs1 Ha MalllMHe ATBy/a

M-5 Ornipefienienue ko3¢ uiieHTa TpeHNs TBePAbIX Tel

1. 1 Mexauuka | M-6 OnpegeneHue 1jeHTpa Macc IJIOCKOTO TBEPAOTO Tesla 2%

M-8 (kommnbroTepHasi) Mi3MepeHre CKOPOCTU TeJjla MeTOAOM
OaTMCTUYeCKOT0 MasiTHUKA

M-10 M3yueHvie OCHOBHOI'O 3aKOHAa JUHAMUKU
BpalllaTe/bHOTO ABW>XeHUs TBepZoro Tena (MasTHUK
O6Gepbeka)

M-11 ornpesesieHre CKOPOCTH Iy METOL0M KPYTHUIBHOIO
0a/UTMCTUUECKOTO MasiTHHUKA

M -12 (komnbroTepHasi) MasgTHUK MakcBeia

HNUTOT'O 3a cemectp 1 2

K-1 Ormpegenenvie yckopeHuWss CBOOOJHOrO TafieHUsT C
MOMOILIbI0 MaTeMaTUUYeCKOro MasiTHUKa (CpaBHUTEJIbHBIMN
MeTO[T)

K-2 Onpepenenue MOMeHTa UHePLMH LlIATYHA

K-3 Onpegenenvie ko3¢¢uiyeHTa BO3BpalLlaroliell CUIIbI
TIPY>KUHBI

18 | 2 Konebannsi | K—4 OrnpesiesieHie  MHAYKTUBHOCTM KaTyLIKM MeTOZOM 2%
pe30HaHca B KojiebaTelbHOM KOHTYpe

K-5 Ornpesenenuie kosdduiiieHTa CAMOMHAYKLIMK CO/IeHOW/a
Y MarHUTHOW MPOHMLIA@MOCTH ’KeJsie3a

K-6 ViccnenoBaHye BEIHYK/IEHHBIX MeXaHUUeCKUX KOJleOaHuH
C MOMOI1IbI0 MasiTHUKa [losist

MNTOI'O 3a cemectp 2 2

NUTOro 4

* Ha yueOHOM 3aHATHUHU BBINOJIHSIOTCS pa3Hble 1a0opaTOpHbIe pabOThl MOATPYIIIaMH, COCTOSIIIUMH U3
2-3 CTYJCHTOB.

15



5.2.2. IIpakTHYecKHe U CeMUHApPCKHe 3aHATHS

No No HaumeHoBanue 5 Beero
W | ceme pasgesna (TeMbl) HavMeHoOBaHMe MpakTUYeCKUX 3aHATUN 4acoB
CTpa AUCLHUTITIMHBL
1 2 3 4 5
KpuBosivHeliHOe  [BI)KeHWe MaTepUa/ibHOM TOUYKU U
NOCTyNaTe/bHOe [IB)KeHVe TBepAOro Tela — 3aKOHbI
1. KUHeMaTUKU. [IBwKeHWe  MaTepyualbHOM  TOYKH  TI0 1
OKPY)KHOCTH M BpalljaTe/JIbHOe [IBW)KEeHUe TBepJOro Tejia —
MexauyKa 3aKOHbI KWUHEMaTHKU
1 DJ1eKTpo- [ToctynaTensHOe [BYD)KEHME TBepAOro Tela — 3aKOHbI
2. IMHAMMKA HeroToHa. HOCTyHaTem;Iioe JBIDKeHWe — Teopema 00 1
VM3MEHEeHUM KHWHETUUYeCKOW SHEePruyd M 3aKOH COXPaHeHWs
MeXaHUUYeCcKON SHepruu
3. KonnokBuym «MexaHuKa»
4. KosnokBuym «3/eKTpojrHamMuKa
NTOTI'O 3a cemectp 1
Konebanus CBobOosiHBIE MexaHWYecKWe KojebaHWS — ypaBHeHHe
1. Bonnbl u CcBOOOAHBIX KosmebaHuii CBOOOAHBIE 3/IEKTPOMArHUTHBIE 2
BOJTHOBBIE KosiebaHUsi — ypaBHeHHe CBOOOIHBIX KoJiebaHui
2. ABJIEHUA Konnokeuym «Kosebanusi. Bonnbl. KBantoBast hri3urka» 2
7 KsanToBas
¢busmka
TepmoayHaMUK
3. au Konnokeuym «TepMoarHaMUKa U CTaTUCTUUECKast (DU3UKa» 2
CTaTUCTUYeCKast
¢du3nkKa
NUTOI'O 3a cemecTp 2| 6
nroro | 12

5.3. IlpumepHas TeMaTHKa KypCOBBIX PadoT (IPOeKTOB)
KypcoBbix paboT (IpoeKTOB) He MpeyCMOTPEeHO.

16




5.4. CamocTosiTe/IbHasA paboTa CTyAeHTa

No HavumeHoBaHue
No Bcero
cemec- pasgena Buger CP
n/n 4acoB
Tpa JUCLIMTIUHBI
1 2 3 4 5
1. Beinosinenue PI'P 12
9 CamocrosiTe/lbHOE U3yUyeHre MaTepuyara C 38
' cocTaB/ieHHeM KOHCIeKTa
3 [ToaroTroBka K IpakTUYeCKUM 3aHATHUSAM, 6
' Mexanuka CaMOCTOSATE/TbHOE OCBOEHKEe METO/I0B PelleHus 3a/1au
4 [ToaroToBKa K 1a00paTOpHBIM 3aHATHAM, OOpPMIIEHHE 4
) OTYETOB T10 JJabOpPaTOpPHBIM paboTamM
5 1 V3yueHue 1 IOBTOpeHHe TeOpPeTUUeCKOro Marepyasna 204
) T1pY [TOATOTOBKE K KOJIZIOKBUYMY ’
6. Brimonnenue N/13 9
v CamocrosiTeslbHOE U3yuyeHKe MaTepuasa C 42
) cocTaB/ieHUeM KOHCIIeKTa
8. JnekTpoguHaMuKa | CamMoCTosTeIbHOEe OCBOEHUE METO/IOB PelleHus 3a7au 6
9 V3yueHue 1 NOBTOpeHHe TeOpPeTUUeCKOoro Marepyasa 23
) T1pY [TOATOTOBKE K KOJIZIOKBUYMY
10. IToAroroBkKa K KOHTPO/IbHBIM HUCIBITAHUSIM 7
HNUTOI'O 3a cemectp 1 | 167,4
11. Beimonnenue PI'P 14
12 CamocTosTenbHOe U3yuyeHre MaTepyasa C 48
) Kosnebanwusi. COCTaBJIeHUEM KOHCIIEKTa
13 BoHbl 1 [ToAroroBka K MpakTU4YeCKUM 3aHATUSAM, 12
) BOJIHOBasi OIITHKA. | caMOCTOsATe/IbHOe OCBOEHHE METO/I0B pellleHus 3aJau
14 KBaHToBasi [ToaroToBKa K 1abopaTOpHBIM 3aHATHSIM, 0hopmIIeHe 4
) u3svka OTYeTOB 10 JlabopaTopHBIM paboTam
15 5 V3yueHue 1 NOBTOpeHKe TeOPeTUUeCKOro Mareprasa 27
) TIpY [TOATOTOBKE K KOJIZIOKBUYMY
16. Beinosnnenue 1/13 10
17 CamocTosiTesIbHOE M3yUyeHre MaTeprasa C 19
TepMoarHaMuKa 1 | COCTaB/IeHMeM KOHCIIeKTa
18. CTaTUCTHYeCKast CamocrosiTeslbHOE 0OCBOEHHe MeTO/0B pellieHus 3aau 10
H3UKa V3yueHue U IOBTOpeHKe TeOpeTUUeCKOro Marepuasa
19 10,4
) TIpY MOATOTOBKE K KOJIJIOKBUYMY ’
20. [ToaroroBka K KOHTPO/IbHBIM UCIIbITAHUAM 36
MNTOI'O 3a cemectp 2 | 203,4
nroro | 370,8
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6. YueOHO-MeTOAMYEeCKOe ¥ HHPOPMALIMOHHOE 00ecnieyeHHEe JUCHUTTMHBI

6.1. PekomeHnyemasi iMreparypa

1. Hetnad A.A. Kypc ¢usuku [Tekct] : yue6. mocobue ans By3oB / A. A. Jlernad, b. M.
SBopckuii. 8-e wu3p., crepeorurl. - MockaBa :Akazemusi, 2008, 2009. - 720 c. — (Bsiciuee
npodeccroHabHOe obpa3zoBanue). - ISBN 978-5-7695-6478-9-409 : 665-00.

2. ®u3mMKa [DJIeKTPOHHBIM pecypc]: J/abopaTop. MPaKTUKYM il CTYAEHTOB HarlpaB/eHUS
noarotoBky 13.03.02 "OnekTposHepreTyka v syekTporexHuka', 35.03.06 "Arpounxkenepus', 08.03.01
"CrpoutensctBo”, 35.03.04 "Arponomus"”, 36.03.02 "3oorexuus", 23.03.03 "Oxcruyarauus
TPaHCIOPTHO-TEXHOJIOTUUECKUX MalluuH U KomruiekcoB" u crel. 23.05.01 "Ha3emHble TpaHCIIOPTHO-
TexHonoruueckue cpefctea” / I1. B. Ky3emuH [u ap.]; Koctpomckas 'CXA. Kad. dusuku. — 31eKTpoH.
Han. (1daiin) - KapaBaeBo : Koctpomckas [I'CXA, 2015. - Pexum pocTymna:
http://lib.ksaa.edu.ru/marcweb, Tpebyetcsi peructparusi.

3. MamaeBa, 1. A. ®u3uka. MexaHuKa [ D/1eKTPOHHBIN peCcypc]: MeTo/l. yKa3aHUsI 110 BLITIOJTHEHHUO
pacueTHO-rpahHUYeCcKoi paboThI JJ1s1 CTYJ€HTOB HarlpaB/IeHUsI TOATOTOBKHU « ATPOHUH)XeHEePUsi» PO(QUIIH
«TexHuueckue cucrteMbl B arpobusHece», «TexHosioruueckoe o00OpyAOBaHWe [Jisi XpaHeHUs U
repepabOTKK CeTbCKOXO03SMCTBEHHOM MPOAYKIIMN», «TexHuueckuii cepBuc B AITK» OUHOM U 3a04HOM
tdopm obyuenus / MI.A. MamaeBa. Koctpomckasi 'CXA. Kad. ¢usuku. — DnektpoH. [daH. (1daiin) -
KapaBaeso : Koctpomckast 'CXA, 2015. — pexxum goctymna: http:/lib.ksaa.edu.ru/marcweb, Tpebyercs
perucTpaLys.

4. ®usuka [Tekct]: mabopaTop. MIPAKTUKYM [ijisi CTY[IeHTOB HaripaByieHud rogroroku 13.03.02
"DJleKTposHepreTvka U sjekTporexHuka', 35.03.06 "Arpounkenepus", 08.03.01 "CrpourenscTBo",
35.03.04 "Arponomus”, 36.03.02 "3oorexnus", 23.03.03 "OTTMuK" u crieu. 23.05.01 "HTTC" / I1. B.
KysemuH [u fp.]. - KapaBaeBo : Koctpomckas I'CXA, 2016. - 78 c. — k216: 37-00.

5. iBnues, A.[l. ®usuka [OneKkTpoHHBIN pecypc] : yueb. mocobue gisi By3os / A. [I. ViBnues. -
2-e U3/1., UCTIp. - DJIeKTPOH. AaH. - CII6. : JIanb, 2009. - 672 c. : un. - (YuebHUK /151 By30B. CrieriyaabHast
nuteparypa). - Pexxum goctyma: http://e.lanbook.com/view/book/163/, TpebyeTrcsi peructparnys. - 3arii.
C 3KpaHa. - A3. pyc. - ISBN 978-5-8114-0760-6.

6. CaBenbeB, 11.B. Kypc obmeii ¢usuku: B 5 1. [Tekcr] : yueb. mocobue pis By3oB. T. 1 :
MexaHuka / W. B. CaBeJibeB. - 5-e u3f., ucnp. - CII6 : Jlanb, 2011. - 352 c. : un. - (YueOHUKHU AJis1 BY30B.
CnietjuanbHas muTeparypa). - ISBN 978-5-8114-1207-5

7. CaBenbeB, M.B. Kypc oOuieit ¢pusvku: B 5 1. [Tekcr] : yueb. mocobue anst By3oB. T. 2 :
Onekmpuuecmeo u mazHemusm / Y. B. CaBesbeB. - 5-e u3g., ucnp. - CII6 : Jlanb, 2011. - 352 c. : ui. -
(Yuebuuku st By30B. CrieljanbHasi tuteparypa). - ISBN 978-5-8114-1208-2

8. CasenbeB, I.B. Kypc o0uieit ¢usuku: B 5 T. [Tekcr] : yue6. mocobue ans By3oB. T. 3 :
MonekynspHas ¢uszuka u mepmoounamuka / V. B. CaBenbes. - 5-e uzf., ucrp. - CII6 : Jlanb, 2011. - 224
C. : u. - (YuebHuku zyisi By30B. CrierianbHast mureparypa). - ISBN 978-5-8114-1209-9

9. Cagenses, 1.B. Kypc obueii pusuku: B 5 1. [Tekcr] : yueb. mocobue a5 By30B. T. 4 : BoaHbl.
Onmuka / U. B. CaBenbeB. - 5-e u3., ucnp. - CII6 : Jlanb, 2011. - 256 c. : un. - (YueOHUKH /151 BY30B.
CneruanbHag nuTeparypa). - ISBN 978-5-8114-1210-5

10. CaBenbeB, .B. Kypc obujeir ¢pusuku: B 5 1. [Tekcr] : yueb. mocobue anst By3oB. T. 5 :
Keanmosass onmuka. AmomHas c¢usuka. Pusuka meepoozo mena. Pusuka amomHo20 A0pa u
anemeHmapHbix uacmuy / Y. B. CaBesnbeB. - 5-e u3f., uctnp. - CI16 : Jlaub, 2011. - 384 c. : u. - (YueObHUKH
nnst By30B. CrielianbHas drepatypa). - ISBN 978-5-8114-1211-2
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6.2. JInneH3M0HHOE U CBOOOJHO pPacpoCcTpaHsieMoe MPOrpaMMHOe ofecreueHne

HanmeHoBaHMe IPOrpaMMHOTO
obecrieyeHus

Caegenusi o ipaBoo6Osiaziatere (JiuijeH3uart, HoMep
JIMLIeH3UH, [laTa BblJau, CPOK /1elCTBUS)
Y 3aKJIFDUEHHOM C HUM JIOTOBOpe

Microsoft Office 2010 Russian
Academic Open License

MatikpocodT, 47105956, 30.06.2010, nocTosiHHas

Microsoft Windows SL 8.1
Russian Academic Open License

MaiikpocodT, 64407027, 25.11.2014, nocTosiHHast

SunRav TestOfficePro SunRav Software, 25.04.2012, mocTosiHHas
Microsoft Windows Server .
Standard 2008 Academic MaiikpocodT, 44794865, 13.11.2008, mocrosiHHast

Microsoft Windows Server
Standard 2008 R2 Academic

MatikpocodT, 48946846, 24.08.2011, nocTosiHHast

Microsoft SQL Server Standard
Edition Academic

MatikpocodT, 44794865, 13.11.2008, rocTosiHHast

Kaspersky Endpoint Security
Standart Edition Educational

Kacnepckuii, 1688-141029-134054, 13.02.2020, 1 roa,
OJOT'OBOP Ne 44Ha nocTaBKy MpOrpaMMHOTO
obecrieuenus. T. Koctpoma “ 06 deBpans” 2020 r

ITporpamMmMHOe obecrieueHue
"AHTUNaruar"

3A0 Antunnaruat, 11.09.2020, 1 roa, JoroBop Ne2831
11.09.2020
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7. MaTepHa/IbHO-TeXHHYeCKoe o0ecreyeHUe AMCIUTTHHBI

HanmeHoBaHue crieljuaabHbIX*
TOMellleHUH U ToMellleHni
LISl CAMOCTOSITE/IbHON PabOThI

OcCHaILeHHOCTh CreldaMTbHbIX MIOMEIIeHUH 1 TTOMeleHUH
JUIsl CAMOCTOSITe/TbHOW paboThI

[MepeueHb JUIEH3UOHHOTO MIPOrPaMMHOTO
obecreueHust

1

2

3

YueOHbIe ayIUTOPUH AJIs1
TIPOBe/IeHUsT 3aHSATUM
JeKI[MOHHOTO TUTa

Ayputopus 532,
OCHallleHHasl CTel[iaJTu3upOBaHHON MeOeslbio U TeXHUUeCKUMU CPeACTBaMU 00yJYeHusI:
Intel(R) Celeron(R) CPU 2.40GHz, ripoektop Bengq

Microsoft Windows 7
(Windows Prof 7 Academic
Open License MaiikpocodT

47105956 30.06.2010).
Google Chrome (He
nueH3upyetcs). Microsoft
Office 2007 (Microsoft Office
2010 Russian Academic Open
License MatikpocodT
47105956 30.06.2010

YueOHbIe ayITUTOPUH JJIs1
TipoBe/ieHust 1JabopaTopHO-
TIPAKTUYEeCKUX 3aHITUN U
3aHSATUN CEMHUHAPCKOT0
THIA

Aypuropust 4316. JTabopaTopus Konebanuii v BosiH OcHallleHHasi Crieliai3upoBaHHOM
Mebesibto, 1abopaTopHBIM 000pyZOBaHUEM: MaTeMaTUUeCKU MasiTHUK, YTObHUK, CeKyH/IOMep,
YPOBEHb, LIaTyH, BeCbl TeXHUUYECKHe, IPU3Mbl TPeXTpaHHble - 2 IIT., pa3HOBECHI,
IITaHTeHLMPKYJIb, TIPY’KWHA, CEKYHJIOMEp, LIITaTUB, KaTYIlIKa MHAYKTUBHOCTH, HAbop
KOH/IeHCaTOPOB U3BECTHOM eMKOCTH, MU/IJTMaMIIepMeTp, COeJUHUTE/IbHbIE IPOBO/|a, KaTyIlIKa
(comeHownf) C »Kee3HbIM CepileYHHMKOM, aMIiepMeTp U BOJIbTMETP MOCTOSIHHOTO TOKa, peocTar,
KJIHOY, TIPOBO/Ia, CTeK/IsiHHas TPYOKa, TeneoH, MUKPOGOH, 3BYyKOBOI reHepaTop, CBETO(MU/IbTPbI
1 1rudpakioHHas pelueTka, cteHz Nel, cesileHOBBINM (DOTO3/1€MEHT, 5/1. laMIla, MAJ//IMaMIIepMeTp,
CTabM/IM3aTop HarpsKeHUsl, TFOKCMeTp, 03UMeTp

Aymuropus 431a. JlabopaTtopust snekTpogrHaMUKd. OCHallleHHasi Crielau3upOBaHHON
Mebesibto, 1abopaTopHBIM 000pY/J0BaHUEM: PEOXOP/, UCTOUHHK ITOCTOSIHHOT'O TOKA, PeocTar,
KJIIOU, MarasyvH CONPOTUBJIEHUM, aMIIepMeTp, BOJIbTMETP, K/It0U, UCTOYHHK TOKa, peocTar,
COTpOTHBIIeHus1, TpaHchopMaTop — cteHz, Nol, TaHreHC-Ta/lbBaHOMETP, UCTOYHUK MOCTOSTHHOTO
TOKA, aMriepMeTp, peocTat, KOMMYTaTop, ocLu/iorpad, creHs, creHp Ne2.

Aynutopus 432. Jlaboparopusi MexaHukH, OcHallleHHasi Criel{haii3upoBaHHON Mebernblo,
nabopaTopHbIM 000PY/IOBaHHEM: 3JIEKTPUYECKHe BeChl, IITaHTeHLIMPKYJ/Ib, MUKPOMETD,
MeTa/UIMYeCKUH LIWIMH/P, MallliHa ATBY/la C Fpy3aMH U Ileperpy3kamu, CeKyHZioMep,
reperpysku 2-4 rp., KosblieBasi Iy1aTgopma, CTeH/, C U3MEeHSIFOIIMMCST HAaK/IOHOM, (haHepHast
IJIaCTHHA C OTBEPCTHSIMU IO KpasiM, JIMHelKa, IITaTHUB C 0CbIO, OTBeC, MasiTHUK O6epbeka,
MasiTHUK MakcBeJ1a, yCTPOWCTBO, COCTOsALIee U3 TPeX MaxOBbIX K0JIeC, YKPeIJIEeHHOe Ha CTOHKe
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3

YuebHble ayuTOpUY 151
KypCOBOT'O
MIPOEKTHPOBaHHS
(BBITIO/THEHHST KYPCOBBIX
paboT) u
CaMOCTOSITe/IbHOW PabOTHI

AynuTopus 257, ocHallleHHasi CIiel[iaM3upOBaHHON MeOe/bio M TeXHUYeCKUMU CPeiCTBaMU
o6yuenust. I[IporpamMma /17151 KOMITbIOTEPHOTO KOHTPOJIS1 3HAHUM CTY/IEHTOB T10 TEOPETUUECKOMY U
MpakTUUeckoMy MaTepuany aucuurimabl SunRav TestOfficePro. be3auckoBbie TepMUHa/IbHBIE
CTaHLIUU
121r. ¢ Beixogom B MHTepHeT 1 DMIOC ®I'BOY BO Koctpomckoii 'CXA, Intel(R) Pentium(R)
CpPU
G4600 @ 3.60GHz

Microsoft Windows 7 (Windows
Prof
7 Academic Open License
MaiikpocogTt 47105956
30.06.2010).

Google Chrome (He
JIULIEH3UDPYeTCS]).
Microsoft Office 2007 (Microsoft
Office 2010 Russian Academic
Open
License MatikpocodT 47105956
30.06.2010. Mathcad 14. Autodesk
AutoCAD 2015 (Autodesk
Education
Master Suite 2020 Autodesk 555-
70284370 21.10.2020).
CorelDRAW
Graphics Suite X6. AUBC MAPK-
SQL 1.17. KOMITAC-3D V15.2
(KOMITAC-ABTOIpOEKT
KOMITAC
3D V14 ACKOH MIJ-14-00430
01.01.2010 nocTosiHHas)

YuebGHble ayJuTOPUU
JJ1s1 TPYTIIIOBBIX
Y MH/IUBU/lyaJIbHBIX
KOHCY/bTal|UM, TEKYILEro
KOHTPOJISl yCI1eBaeMOCTH
Y NTPOMEXXYTOUHOM
aTTecTaluu

Aynutopus 4316
Aypuropus 432
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1 2 3
Microsoft Windows Server
Standard 2008 Academic Lic
44794865, Microsoft Windows
Aynutopus 440 Server Standard 2008 R2
[Tomeruenus asis Cepgep RStyle , Cepsep DEPO, Cepgep IntelP4308, KommnbtoTep i5/8G/1TB, KommnbioTep Academic Lic 48946846,
XpaHeHust 15/8/500G, Microsoft SQL Server Standard
Y IPOUIaKTUUeCKOT 0 Kowmmerotep 15/8/500G, Komristotep E6850/4/500G, Kommnbrotep 15/4/500G Edition Academic Lic 44794865,
o0cy>krBaHUs yuebHOTro Windows 7, Office 2007,
obopyoBaHuUs Microsoft Open License
64407027,47105956
Ayputopus 117 Windows 7, Office 2007,
Kowmmbtorep i7/4/500, KomribtoTep Celeron 2.8/512/360, ITasinbHasi cTaHIus, ocLusiiorpad, Microsoft Open License
MYJIbTUMETP, MUKPOCKOII 64407027,47105956

*CneluasnbHble TIOMEIlleHUs] — ayAUTOPUU /i1 TNPOBeJleHUs 3aHSTUM JIeKLMOHHOTO TWMA, 3aHATUM CeMHWHApPCKOr0 THIMA, KYPCOBOTO TPOEKTHPOBaHUS
(BBITIOJTHEHMST KYPCOBBIX DPabOT), TPYIMIOBBIX W WHAWBUAYATbHBIX KOHCY/IbTAL[AM, TEKYIL[Er0 KOHTPOJIS W TPOMEXYTOUHON aTTecTaldd, a TakKXKe TIOMeIleHuUs
ISl CAMOCTOSITe/IbHOU PabOTHI.
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Pabouasi mporpaMma AMCLUIUIMHBI «®PHU3MKa» COCTaB/leHa B COOTBETCTBUM C TpeOOBaHUSIMU
®I'OC BO no Harpas/eHuto noAroroBku 35.03.06 ArpouHkeHepus.

CocTaBuTe/b MpMHa AneKkceeBHa ;o,unmc:Ho umd)poa,(\)/‘l?l noAnucbIo:
puHa AnekceeBHa MamaeBa
HpO(l)ECCOp Ka(be'qpbl MaMaeBa [Hata: 2021.05.31 09:17:47 +03'00'
(bU3MKY 1 aBTOMaTUKU N.A. MamaeBa
AneKcaH,qp MopnucaHo uMdpoBo NOANUCHIO:

AnekcaHgp BaneHTnHoBmyY PoxxHoB

BaneHTnHOBWY POXHOB fara: 2021.05.31 20:54:27 +03'00"

3aBeyro1iuii Kadeapoit A.B. PoxxHOB
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