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1. desb 1 321241 OCBOCHUSA IUCHUIIMHBI (MOIYJISA)

[lenbro ocBoeHMs AUCHUIUIMHBI «Pu3ukay 1o HampaBieHHto noAarotoBku 18.03.02 Dnepro- u
pecypcocOeperaronye Mpouecchl B XMMUYECKOH TEXHOJIOTMH, He)TEeXUMUH M OHUOTEXHOJOTHH,
apnsgercs:  (GopmupoBaHHe  0O0IIenpodeccHOHANBHBIX — KOMIIETEHIMH  Oyaymiero  OaxanaBpa,
(opMHpOBaHHE CHCTEMHBIX 3HAaHUH, IMO3BOJSIOMIMX NPUMEHATh NPU HM3YYCHUH MEXaHHUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M ONTHYECKUX SIBIICHUH; BEIMYMHAX, XapaKTepU3YIOLUIUX 3TH
ABJICHUS; 3aKOHAX, KOTOPBIM OHM MOJYMHSIIOTCS; METOAAX HAYYHOI'O MO3HAHUS MPUPOAbI. 3HAUECHHE
JUCIHUIUIMHBL B (OPMHUPOBAHUU WCIIOJIb30BAaHUsI MaTEeMaTHUeCKUX, (PU3NYECKuX, (Hu3mKo-
XMUMUYECKHUX, XUMHUUECKUX METOJIOB JIJIs peIIeHUs 3a7jau Mpo(peCCUOHATBLHON pa3BUTHE JIOTHUYECKOTO
U aJITOPUTMUYECKOTO MBIIUIEHUSI 00IIero ypoBHs (pu3nKo-mareMaTHueckoi KyiabTypsl 18.03.02
OHepro- M pecypcocOeperamomue Mpouecchl B XWMHUYECKOM TEXHOJIOTUH, HEPTEeXUMHH U
OMOTEeXHOJIOTUH. 3HAY€HWEe JAUCUUIUIMHBI B  (OPMHUPOBAHMM CIIOCOOHOCTEH HCIOJIB30BaTh
MaTeMaTHueckue, (u3nueckue, (U3UKO-XMMHUYECKHE, XMMHMYECKHE METOJbl JUIsl pEeIIeHUs 3ajaad
npodeccuonanbHoi U mo HampasieHuto 18.03.02 DHepro- u pecypcocOeperaromye MpoIecch B
XMUMUYECKOH TeXHOJIOTUH, HePTEXUMHUH U OMOTEXHOJIOTHH.

ﬂJ’I}I OCBOCHHA NUCHUILIMHBI ITOCTABJICHBI CIICAYIOIINEC 3aa4n:

- (opMupoBaHHE CIIOCOOHOCTEH OCYLIECTBIATh MOUCK, KPUTHUYECKUM aHAIN3 U CHUHTE3
nH(bOpMalny, TPUMEHATH CUCTEMHBIN MMOAXO0/1 VI PEeIlIeHUs IOCTAaBJICHHbBIX 3a/1a4;

- IPUMEHATh M UCMOJb30BAaTh MaTeMaTHuyeckue, puzndeckue, GU3NKO-XUMHUYECKHE, XUMUYECKHUE
METOJIbl Ul pPELIeHUs 3a4ay MNpPOPECCHOHANBHON pPa3BUTHE JOTHYECKOrO0 U aJrOPUTMUYECKOTO
MBILICHHST 001Iero ypoBHs (PU3UKO-MAaTeMaTUYeCKON KyJIbTYphI;

- pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTENIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B X0J1€
penieHns (PU3NYECKUX 3a/1a4 U BHITOJIHEHHS Ja00paTOPHBIX padoT;

- CIOCOOHOCTH K CaMOCTOSTEIbHOMY MPHOOPETEHUI0 HOBBIX 3HAaHUH B COOTBETCTBUM C
KU3HEHHBIMU OTPEOHOCTSIMU U MHTEPECaMH;

- IPUBUTHE CTYJCHTaM YMEHHUSI CaMOCTOSITEIbHOTO U3Y4YeHHs YUeOHOM IuTepaTypsl o (usmke u
€€ IPUIIOKEHUSIM.

2. MecTo AucHMILUIMHBI (MOYJIs) B CTPYKType 00pa30oBaTeIbHOM MPOrpaMMBbl
Jucnunnuna «Pusuka» otHocutes uukiny b1.0.15 6a3oBas yacts. Ee ocBoeHne npoucxoaur B 2

U 3 ceMecTpax.

3. IlepeveHb IJIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHUS MO JUCHUILUIUHE (MOTYJIH0) COOTHECEHHBIX C
IUVIAHUPYEMbIMU pe3yJibTATaAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl

Kop, Kox, popmymnupoka [Tnanupyembie pe3ynbTaThl O0yYEeHHUS 10 TUCIIATIINHE
opmymposka HHAUKATOpa (MOzymI0), XapaKTepU3yIOIUe Tarbl POPMHUPOBAHUS
KOMIIETCHIITMH KOMITCTCHIIMM, HHIUKATOPOB

YK-1- Cnocoben | U/I-1 YK-1 BoiiensieT | IloporoBslii ypoBeHb

OCYILIECTBIIATh IPOOJIEMHYTO cutyaruto, | MJ1: moHUMaeT u BBIAENAET MPOOJIEMHYIO CUTYAIHIO,
TIOUCK, OCYIIECTBJISIET €€ AaHallu3 U | OCYILECTBIAET €€ aHajdu3 M JAUArHOCTHKY Ha OCHOBE
KPUTHUYECKUH JUarHOCTUKY  Ha  OCHOBE | CHCTEMHOTO MOAX0Ja

aHaJIU3 U CUHTE3 | CHCTEMHOIO MOAX0/a MJ2: ucnonp3yeT U KPUTHUECKH OLIEHUBAET CBOM
nH(pOpMaIHH, Mpo(heCCHOHANBHBIN U COITUABHBINA OTIBIT, CTABUT LIETH
MIPUMEHSTh UA-2 YK-1 ocyuiecTBisieT | ¥ 3a7a4u JJIs BHIIOJHEHHUS KOHKPETHBIX paboT
CUCTEMHBIN TIOUCK, otbop u | U/ 3: oBnageBaeT HaCTOIMUMBOCTHIO B IOCTUKEHUU
MOAXO0J JUIsl | CUCTEMAaTH3aLUI0 IIOCTABJICHHBIX L€ U 33a4; JOBOJIUT HAYaTOE 10
pemeHus rH(pOpMaIH JUTA | JIOTHYECKOTO KOHIIA.

MTOCTaBJIEHHBIX olpeieTIeHNs IloBbINIEHHBI YPOBEHB




3a1a4 anbTepHaTUBHBIX ~ BapuaHToB | M/I1: MOHMMAET M OCYILECTBISIET IOUCK, OTOODP U
CTPaTerMYeCKUX PELICHUWH B | CHCTEMaTU3alMi0 HHPOPMALMK ATl ONPeNeICHUS
poOJIEeMHON CUTYaIH AIbTEPHATUBHBIX BAPUAHTOB CTPATETUYECKUX PEIICHUH

B TIPOOJIEMHOH CUTYaIln
WA-3 YK-1 onpenenser u NJ12: onieHuBaeT u coObupaer HHPOPMAIIHUIO,
OLIEHMBAET PUCKH BO3MOXKHBIX | aHAJIM3UPOBATh €€ LIEHHOCTh C IPUMEHEHUEM
BapHaHTOB PEIICHUH MH()OPMAIIIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH U
MpoOJIEeMHOI CUTYyalny, XPaHUTh BaXKHYIO C yUETOM OCHOBHBIX TpeOOBaHUI
BBIOMpAET ONTUMAJILHBIH MHQOPMALIOHHOH 0€30MacHOCTH
BApUAHT €€ peLICHUs NJI3: onpenensieT v OLIEHUBAET PUCKH BO3MOIKHBIX
BapHAHTOB peIICHNI MPOOIEMHOI CUTyalnu, BRIONpPAET
ONTUMAJILHBIA BapUaHT €€ pereHus

OIIK-2- UA-1 OIIK-2 3nakom ¢ | lloporoBsblii ypoBeHb

Criocoben MaTeMaTUYECKUMH, M /I1: noHnMaeT OCHOBHBIE 3aKOHBI (PU3UKH,

UCIIOJIB30BaTh (u3nUeCKUMH, ¢uzuko- | MJI2: ucnonb3yer (usznveckue pacyeTbl Ui PeLIeHUs

MaTeMaTH4YeCKHe, | XUMHUECKHUMH, XHMHYECKHMHU | IpodeccHOHaIbHBIX 33124

¢dusnueckue, Metomamu  pemreHus 3anad | M/A3: oBnajgen MeTomaMu W METOAMKaMHU (DU3UUECKOTO

¢duzmuKo- npodeccHnoHaANbHON WCCIICZIOBAHUSA; HABbIKaMM OLIEHUBAHMSA pE3yJbTaTOB

XUMUYECKHUE, JESITEebHOCTH cBOEH npoQeccHoHaTBHOR JESTeIbHOCTH B

XUMUYECKUE COOTBETCTBUHU C OCHOBHBIMHU 3aKOHAMU (PU3UKU

METOBI U1 na-2 OIIK-2 pelaer

peleHus 3a1a4 CTaHOAapTHBIC IoBbILIEeHHBIIT YPOBEHD

npodeccronanbH | npodeccuonanpabie 3amaun ¢ | UJI1: moHMMaeT CTpyKTypy M CBOMCTBA OCHOBHBIX

O IESITENPHOCTH | IPUMEHEHHUEM (U3NUECKUX COCTOSHHUI BEIIECTB
MaTeMaTHYECKHX, HJ12: ucrionbs3yeT U aHANU3UPYET (U3UUECKHE
(u3nUecKuXx, (U3UKO- | COCTOSIHMS BEIECTB C MPUMEHEHUEM MAaTEeMaTHYECKHX,
XUMUYECKUX, XAMUYECKUX | (U3UUECKUX, PUNKO-XUMHIECKUAX, XUMHUUECKUX
METO/IOB METO/IOB

MN/13: ucnonp3yeT ¥ NPUMEHSET OCHOBHbIC (PHU3UUECKHUE
NJ-3 OIIK-2 mpumeHseT | pacyeTsl, METO/IbI TEOPETUUYECKOTO u
METOJIbl  TEOPETHYECKOT0 U | SKCHEPUMEHTAILHOTO WCCIIE/IOBAHUS 00BEKTOB
3KCIEPUMEHTAIBHOTO npoQecCHOHATBHON eSTeTbHOCTH MaTeMaTH4eCKUMH,
HCCIIEI0BAHNUS 00beKTOB | (hprznyeckumu, (HU3NKO-XMMUYECKUMH U XMMHUYECKUMHU
poeCCUOHATTEHOM METOIaMH
JESTENbHOCTH
MaTeMaTHYECKUMH,
(buzngecKuMH, ¢uznKo-
XUMUYECKUMHU u

XUMHUYCCKHUMH MCTOJaMHU

4. O0beM y4eOHOI JUCHMILUTHHBI (MOAYJIA) U GOPMBbI KOHTPOJIS




W3 Hux B hopme

3.e acTp. yac. HPaKTHYECKOI

OOArOTOBKU 5. Con
Bcero: 10 270.0 6.0 epxkaH
U3 HUX ayAUTOPHBIX: 21.0 ne
Jlexrmii 7.5
JlaGopaTopHbIX paboT 7.5
[TpakTHYECKUX 3aHSTHIA 6.0 6.0
CaMocTOsATebHOM paboThI 235.5
@DOpMBI KOHTPOJISL:
OK3aMeH 13.5

KontponsHast pabora

AUCIUITJINHBI (MO)Iy.]'Iﬂ), CTPYKTYPHUPOBAHHOC II0 TEMaM (pa3ueJIaM) C YKazaHueM KoOJIH4IeCTBa

YaCcOB M BUJOB 3aHATHI

5.1 TemMaTH4ecKHii MJIAH JUCIUIIIINHBI

Peanuzyem Camocros
KonrakTHas paborta
Pasznen ble TeJIbHAs
Ne 00yJaroIIXCs C
(Tema) TUCTIUTUIMHEI KOMIIETEHI] paboTa,
MpenoiaBaTesieM, 4acoB(actp.)
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2 cemecTp
Beenenune. 3Hauenne qUCIUILIIMHEI B VK-1,
IIPUMEHEHUHU U UCIOJIb30BAHUU OIlK-2
MaTeMaTHIECKUX, (PU3NIeCKUX, (YU3UKO-
XUMUYICCKUX, XUMUICCKUX METOOB IS
penieHus 3a1a49 NpopecCHOHATLHOM
pa3BUTHE JIOTHIECKOTO U
AJITOPUTMHYECKOTO MBIIIJICHUS OOIIETO
YPOBHS (PU3UKO-MAaTEMATHYCCKON
KYJBTYPHI,
(hopMupoBaHUE CITIOCOOHOCTEH
OCYIIECTBIISITH MIOUCK, KPUTUICCKUN
aHaJIu3 U CUHTE3 WH(POPMAIIUH; TPUMEHSTh
CUCTEMHBII MOIXO]T TS PEIICHUS
MOCTaBJICHHBIX 3a71a4 ¥ 110 HAIPaBJIECHUIO
18.03.01 XumMuueckas TEXHOJIOTHSI.
1 [MexaHuka. VK-1, 1.5 15 30
OIlIK-2 ’ ‘ )
2 [MonexynsipHas (hu3nKka U OCHOBBI VK-1,
1.5 1.5 1.5
TEPMOJUHAMHUKH. OIIK-2
3 |KoneOanus U BOITHBI VK-1, 1.5




OIlIK-2
CamocrosiTensHas paboTa 116.25
Dk3amMeH 6.75
HUTOI'O 3a 2 cemecTp 4.5 3.0 4.5 123
3 cemecTp
4 |9neKTpoMarHeTu3mM YK-1
P >l 15 | 15 | 15
OIlIK-2
5 |OnTuka. VK-1
; 1.5 1.5 1.5
OIlK-2
KBanToBas mpupoaa n3rydeHus.
DJIeMEHTHI KBAHTOBOW (PH3UKH VK-1,
OIIK-2
8 |DnmeMeHTHI (PU3UKH aTOMHOTO Spa H YK-1,
3JIEMEHTAPHBIX YaCTUI] OIIK-2
CamocrosiTenbHas paboTa 119.25
DK3aMeH 6.75
HUTOTIO 3a 3 cemectp 3.0 3.0 3.0 126.0
UTOoro 7.5 6.0 7.5 270.0
5.2 HaumeHOBaHHE M cOJep:KaHUe JEKIUH
Ob6pem
Ne Temsr HaumeHoBaHUe TeM AUCIUTUTMHBL, UX KPaTKOe 4ACOR WHaTepakTuBHAs
JTUCTIMTIITITHBI coJiep)KaHue (acTp) (dopma mpoBeeHus
2 cemecTp
1 Brenenue. 3HadeHue JUCIUTLTIHBI B
(hOpMUPOBAaHUU CIIOCOOHOCTEH  OCYIIECTBIISTH
MOUCK, KPUTUYECKUHA aHAIN3 W  CHUHTE3
nH(pOpMaIlMK, MPUMEHATh CHCTEMHBIM TOIXO
JUISL pELLIEHUs TTOCTaBICHHBIX 3a/1a4,
WCIONIb30BaTh MaTeMaTU4YecKue, PU3nIecKue,
(HUBUKO-XUMHYECKUE, XUMHUECKUE METOIBI JIJIst
pelIeHus 3a1a4 npoQeccuoHaIbHON
JIEATEIILHOCTHU
2 Mexannka. Mexanudeckoe nBmwkenue. CTpykTypa 1.5
Mexanuku. Cuctema otdeTa. Bunsl aBrokeHus.
Tpaekropwusi, IMHA TyTH, BEKTOP MEPEMEIICHHSL.
Bropoii 3akon HeroTona, TpeTnii 3akoH HeroToHa.
3aKoH coxpaHeHus uMITysbca. [IpuHIIn
oTHOcHUTEeNbHOCTH [ anmuest.
3 Mexanuka. DHeprusi, paboTa, MOIIHOCTb.
Kunerndeckast 1 noTeHIMaIbHAs YHEPTUs. 3aKOH
COXpAaHEHUS U MPEBPAIICHUS MEXaHUYECKOM
sHepruu. OCHOBBI IMHAMUKHU BPaIATEIHHOTO
JIBUKEHUS.
4 Mexanuka. J(MHamMuKa BpallaTeJIbHOTO ABUKEHUSA

TBeporo tena. OceBol MOMEHT UHEPIIUU TBEPIOTO
Tena. MoMeHT critbl. MoMeHT uMmmyibca. OCHOBHOE
ypaBHEHHE TUHAMUKH BPaLIaTEIILHOTO JBUKCHUS




TBEPIOTO Tesa. 3aKOH COXpPaHEHUS] MOMEHTA
ummynbca. ['mpockonmnaeckuit 3QpexT.
Kunerndeckast sHeprus BpalaTelbHOTO ABHKCHUS
TBEPIOTO TeJa.

Konebanus u BoHbl. Konebanus u 1X OCHOBHBIE
XapaKTepUCTUKU. MexaHM4ecKUe U TapMOHUYECKUE
KosieOanus. MasaTHUKY. BeIHyKAeHHBIE KOneOaHusl.
CBo0o1HbIC 3aTyXamIue kojicbanus. BomHoBoi
rpouecc. [IpooyIbHBI U TONIEPEUHBIE BOJIHBL.
YpaBHEHHNE TUIOCKOH M cheprIecKOi BOJIH.
BonHoBoe ypaBHEHUE ISl 37€KTPOMArHUTHOTO TOJIA.
CBoJCTBa 1IEKTPOMArHUTHBIX BOJIH.

1.5

MounekyinsipHas prU3KMKa 1 OCHOBBI TEPMOJINHAMHKHY.
OCHOBBI MOJIEKYJISIPHO-KHHETUUECKON Teopru
naeanbHBIX Ta30B. OCHOBHBIE TTOHITHS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU. 3aKOHBI
uaeanbHOro raza. OCHOBHOE ypaBHEHHE
MOJICKYJIIPHO — KHHETUIECKOM Teopuu. 3aKOH
Makcgeinna. Pacnipenenenue bosbiimana.

1.5

MonexynsipHast (pr3uKa 1 OCHOBBI TEPMOJINHAMUKH.
[TepBoe Hauano TepmoguHaMuku. OCHOBHBIE
OHATHUS. BHYTpeHHsI sHeprus. 3aKoH O
pPaBHOMEPHOM PaCTIPEICIICHUH SHEPTUHN TI0 CTETICHSIM
cBoOb1. TermmoeMkocTh. Y paBHeHUE Maiiepa.
[IpumeHeHue nepBoro Hayaia TEPMOJUHAMUKU K
n3onporieccaM. AnnadbaTHBIN TpoIiecc.

MomnekynspHast GU3HKa ¥ OCHOBBI TCPMOTTHAMUKH.
MoszekynsapHas ¢pU3MKa U TepMOArHaMUKa. Btopoe
Haydaso TepMoIuHaMuK. Kpyrosoii npouecc. (LUKI).
OHTponus u e€ cTaTUCTUYeCKHi cMbIci. Lnki
KapHo.

HToro 3a 2 cemecTp

4.5

3 cemectp

OneKTpoMarHeTu3M. DIEKTPUIECTBO U MarHETHU3M.
ONeKTpOCTaTHUECKOE 110JIE B BaAKyyMe.
OnexTpuueckuil 3apsa. 3akoH Kynona.
OnekrpocTatuueckoe nose. [IpuHimn cynepno3unuun
31eKTpocTaTudeckux noneu. Teopema I'aycca miis
3JIEKTPOCTATUUECKOTO Mo B BakyyMme. Llupkynanus
BEKTOpa HANPSDKEHHOCTH 3JIEKTPOCTATHYECKOTO
nosst. [loTeHnunan 3eKTpocTaTn4ecKoro moJs.
OnexTpocTaTu4ecKoe MoJe B BellecTse. THITBI
TUBIEKTPUKOB. [loispu3anus AU3IEKTPUKOB.
[onsspu3oBanHOCTh. Hampsi:keHHOCTD TIOJIS B
JOU3JIEKTpUKE. DIIEKTpUUIEeCKoe cMelleHre. Teopema
["aycca 1 aeKTpocTaTHUECKOro Mo B
IOU3JIEKTPUKE. Y CJIOBUS HA TPAHULIE paszaena IByX
OU3IEeKTpUudeckux cpell. CerHeTolreKTpUKY.

1.5

10

Dnextpomartetusm. OCHOBHBIC MOHATHS,
MTOJIOXKEHUS, BUJIBI U POPMBI SHEPTHH.
DNeKTpOMarHuTHasi IHEPTUsl — AaKTUBHAS U
pEaKTHUBHAsI COCTABJISIFOIINE. DIEKTPUUECKOE

1.5




HaHpﬂ)KeHI/Ie, TOK, MOIITHOCTbD. E)II/IHI/IHBI
n3mepenus. OyHnameHTaabHble 3aKOHbBI U
MTOHATUSA INEKTPOTEXHUKH: 3aKoHbI KysoHa.
MarnuTHOe 1oJje ABMXKylerocs 3apsiaa. Oma.
Awmnepa. Cuna Jlopenua. JIBuxenue
3apSKEHHBIX YaCTUIl B MATHUTHOM TIOJIE.

11

OneKTpoMarHeTu3M. DJIEKTPOMarHuTHasT HHIYKIIHSL.
3akoH Papazesd. YpaBHeHus MakcBesa.
ONeKTpOMarHUTHBIE KoJeOaHus

12

OnTrka. DJIeMEHTH TEOMETPHICCKOMN B DIICKTPOHHOM
onruku. OCHOBHBIE 3aKOHEI ONTHKH. [1oHOE
oTpaxkeHue. TOHKHE JTHH3BI.

13

OnTuka.

M3o0paskeHne MpeaMeTOB ¢ TIOMOIIBIO JTHH3.
Abeppanuu ontuieckux cucteM. OCHOBHBIE
(hoToMeTpuveCKHe BEIMUNHBI U STUHUIIBI X
M3MEPEHUS. DIIEMEHTHI AJICKTPOHHOM ONTHKH.

14

Ontuxka.

Untepdepenuus ceera. Pazsutne npencraBneHnit o
pupoJie cBeTa. KorepeHTHOCTh U
MOHOXPOMAaTHUYHOCTh CBETOBBIX BOJIH.
Wntepdepenius ceeta. MeToasl HAOIIOACHUS
uHTepdepeHun ceeta. MiHTepdepeHuus ceera npu
OTPaXKEHUM OT TOHKUX IIEHOK. [IpruMeHeHune
WHTEepEPECHILIUH CBETA.

15

Ontuxka.

Hudpakuns ceeta. [Ipunnun [roiirenca - @penes.
3onbpl Openens. [IpsamonmHeitHOE pacpocTpaHeHNEe
cserta. Judpaknus Openenst Ha KPyriioM OTBEPCTUH
u npucke. [{udpaxmus Opaynrodepa Ha OQHON 1IeNH.
Hudpaxumronnas pemerka. [IpoctpancTBeHHas
pemerka. Paccessaue cera. Audpakuus Ha
[IPOCTPAHCTBEHHOH pereTke. Pasperaromias
CITOCOOHOCTH ONTHYECKHUX MpHOOpoB. [lorsaTHe 0
ronorpaduu.

16

Ontuka. EcTrecTBeHHBIN U NOJISPU30BAHHBIM CBET.
[Tonsipusanus cBeTa Opu OTPAXKEHUH U MPEITOMIICHUN
Ha TpaHUIle ABYX AMAIEKTPUKOB. [lonspuzanus npu
JIBOMHOM JiydenpesiomyieHud. [lonspuzannonHbie
MPU3MBI U MOJAPOUIbI. AHAIU3 TOJISIPU30BAHHOIO
cBera. MIckyccTBeHHast ONTHYECKasi aHU30TPOTIHS.
Bpaienue miiockocTi noaspu3aum.

17

KsanroBas npupona nznyderns. OnTuka
IBrKymuxcs cpell. Ckopocts cera. OnbiT Puso.
OnbiT Maiikenscona. D¢ dekr lomiepa

18

KBanTOBas npupona n3imy4eHus.
KsanToBas npupona nzinyuenus. Temiosoe

M3JTyYeHUE U JIIOMUHECIeHIMs. 3akoH Kupxroda.




3akon Credana - bonpiiMana u 3akoH Buna.
®opmyisl Panes - [Ixxunca u [lnanka. Ontuueckas
nupoMeTpusi. TemmoBble HCTOYHUKHT
cBera.@otoad ekt u ero mpuMeHeHune. Macca u
nMITyIbe poToHa. [laBnenue ceeta. DPdekT
Komnrona. EnuHCTBO KOPITYCKYISIPHBIX U BOJTHOBBIX
CBOMCTB 3JIEKTPOMArHUTHOTO U3ITy4YCHUS.

19

OnemeHTbl GU3UKH aTOMHOIO A1pa U
DJIEMEHTApHBIX YacTull. bopoBckas Teopus aroma
Bomopoaa. Momenu aroma ToMmcona u Pesepdopna.
JIuneiyatslil ciekTp aroma Boxopoza. IloctyiaTel
Bbopa. OnsiTel @panka u 'epra. Ciextp aToma
BoJiopoJia 1o bopy.

20

DneMeHThI (U3UKK aTOMHOTO siIpa 1
DJIEMEHTApHBIX YacTull. KopmyckyispHO-BOJTHOBOR
JlyaJIu3M CBOMCTB BelllecTBa. HekoTopelie cBOKCTBA
BOJH Jie bpoita. [IpuHiun HeonpeaeaeHHOCTH.
YpaBaenue llpenunarepa. CTaTUCTUUECKUNA CMBICIT
BOJTHOBOH (hYHKITHH.

21

DnemMeHTHl (U3NKH aTOMHOTO Spa U
JJIEMEHTApPHBIX 4acTUI[. du3uka aTOMOB U
MOJIEKYJI. ATOM BOJIOpOJIa B KBAHTOBOI MEXaHMKe.
Crextpsl meno4HbIx Metaos. Hluprna
CHEKTPAIbHBIX TUHANH. MyJIBTHIUIEKCHOCTD CIIEKTPOB
U CIIUH 3JIEKTpOHA. MarHUTHBI MOMEHT aToMa.
ONeKTpOHHBIN MapaMarHUTHbIN pe3oHaHc. [IpuHimn
ITaymnu.

22

DneMeHTbl KBaHTOBOW (DU3UKU. DIIeMEeHTHI
KBAaHTOBOW CTaTUCTUKU. KBaHTOBas CTaTUCTHKA.
®azoBoe npocTpaHcTBO. DYHKIIMS paclpeieICHUs.
[TonsiTue o kBaHTOBOU cTaTUCTHKE bo3e-DitHiTeiina
u ®epmu-/{upaka. BeIpoKI€HHBIN 3JIEKTPOHHBIN ra3
B MeTajyuiax. KBaHTOBas TEOpUS TEMIOEMKOCTH.
®ononsl. KBaHTOBas TEOpHUA SIEKTPOIPOBOJHOCTH
MeTanaoB. CBEpXIPOBOANMOCTD

23

DneMEeHTHI KBAaHTOBOM (DU3UKHU. DieMeHTHI
¢usuku TBeproro tena. CTpoeHUE KPUCTAILIOR.
Toueunsie aedekTl B kpucTaimax. Jucnokamnuu.
JlromunecteHius TBepasix Tei. [loHsTHe 0 30HHOMN
TCOPUHN TBEPABIX TEII. MeTa.HJ'H)I, JOUBJICKTPUKH,
morynpoBoAHUKH. COOCTBEHHAs! IIPOBOJUMOCTh
[OJIYIIPOBOIHUKOB. [IprMecHast mpoBOIUMOCTh
[OJYNPOBOJHUKOB. DPOTONPOBOAUMOCTh
MMOJIYIIPOBOAHUKOB. .HIOMI/IHCCHGHHI/IH TBEPABIX TECJI.
KoHTakTHast pa3HOCTH IOTEHITHAJIOB.
TepmoanexTprudecKue SBICHUS.
[TomympoBOJHUKOBBIE TUOABI U TPUOABL.

24

DJIEMEHTHI (PU3UKH ATOMHOTO SIIPpa M JIEMEHTaPHBIX
yactull. CocTaB ¥ XapaKTePUCTUKHA ATOMHOTO S/Ipa.




Macca u 3Heprus cBsizu aapa. Mozaenu aTOMHOTO
siapa. SnepHble cuibl. PagnoakTuBHOCT. SaepHbie
peakuuu. Jlenenue saep. TepMosepHbIE peaKlUH.
Bubl B3auMo1eiicTBUM U KJIacChl DJIEMEHTaAPHBIX
yacTull. MeTo/Ibl perucTpaly 3J1€MEHTAPHbBIX
yacTull. MIOOHBI U UX CBOMCTBA. ME30HEI U UX
cBoiicTBa. YacTuilpl M aHTUYACTULBL. [ UTIEPOHBL.
CTpaHHOCTH U YETHOCTD JIEMEHTAPHBIX JACTHII.
Heiitpuno. Knaccudukanys sneMeHTapHBIX YaCTHII.

Ksapku
HToro 3a 3 cemectp 3.0
Hroro 7.5
5.3 HaumeHoBaHue 1a00paTOPHBIX padoT
Ne HaumenoBanue paboTsl O6p dopma
Tewmbl eM MIPOBEICHUS
4aco
B
2 cemecTp

1 JlaGopaTtopnas padora Nel. Meronuka o6pabotku | 1.5 | JlaboparopHas
U3MEpEHHUSI. pabota
JladopaTopnasi padora Ne2. OnpeseneHue mioTHOCTH 1.5
BEIIECTBa TBEPAOIO Tea.

2 1.5 | JlaGoparopnas
JIaﬁopaTovaaﬂ padora Ne3. N3yueHue qBUKEHUS Teja MO paboTa
HAKJIOHHOH TTOCKOCTH. 15

3 1.5 | JlaGopaTopHas
JladopaTopnasi padora Ne4. OnpeneneHre CKOpOCTH pabota
MyJIM TIPU TOMOIITH 0aNTIMCTHYECKOTO MasTHUKA. 1.5

4 JlabopaTopnass pabGora NeS.M3yueHue BpalaTeabHOrO JlaGoparopHas
IBWKEHUA. pabota

1.5

> JladopaTopnasi paGora Ne6. OrmpejneneHue yCKOpPEHHs Jlabopatopras
cBOOOIHOTO Ma/ICHUsI METOJIOM 0OOPOTHOTO MasITHUKA. pabora

6 JlabopaTopnas paGora Ne7. OnpeneseHue OTHOIIEHUS JlaGoparopHas
YACIBHOU TEIJIOEMKOCTH Ta3a METOJIOM aarnabaTHiecKoro paborta
paCUIMpPEHUSL. 1.5

7 Pa6ora Ha
JlaGopaTopHas padora Ne8. 3yuenue cBOOOIHBIX TpEeHaXepe
3aTyXaroluX KoJeOaHui MpyKMHHOTO MasiTHUKA.

8 JlaGopaTtopHas padora Ne9., Onpenenexue JlaGopaTopHas
K03 QHIMEeHTa BHYTPEHHETO TPEHUS KUIKOCTH METOJIOM pabora
Crokca.

JladopaTopnasi padora Nel(. Onpenenenue
Kod(duUIIMEeHTa TOBEPXHOCTHOTO HATSKEHUS KHUIKOCTH 110
METOAY OTPHIBAHHS KOJIBLIA.
Hroro 3a 2 cemectp | 4.5 4.5




3 cemecTp
JlaGopatopunasi padora Nell. M3mepenue HeusectHoro | 1.5 JlaGopaTopHas
COIIPOTHUBIIEHUS IPU NOMOIIM MOCTHKA Y UTCTOHA. pabota
1.5
JlabopaTopHas padora Ne 12. N3mepenue JlaboparopHas
ANEKTPOJBIKYIIEH CHIJIBI TalbBAaHMUECKUX DIEMEHTOB paboTa
METOJIOM KOMIICHCAIIUH. 1,5
JlabopaTopnas padora Ne 13. OnpeneneHue eMKOCTH 1.5 | JlaGoparopHas
KOHJIEHCATopa. pabora
1,5
JladopaTtopnasi paGora Nel4. OmpenencHue JIMHBI Pa6ora na
BOJIHBI CBETA WIN PaJuyca KPUBU3HBI JIMH3BI IIPU MOMOILU TpEeHaXepe,
kosnen HproToHa.
9 JlabopaTopnass paGora NelS. OmnpeneneHue AJIMHBI JlaGoparopHas
CBETOBOM BOJIHBI PU OMOIIX JU(PPAKIIUOHHON PEIIETKH. pabora
1.5
11 PaGora Ne 16. Mzmepenue cuiibl CBETa 3JIEKTPUIECKOM JlaGopaTopHas
JIaMITbl HAaKaJIMBAHUS C IOMOIIBIO (poTORIIEeMEHTa U pabota
ONpeICJICHUE €€ YACIbHON MOITHOCTH. 1.5
12 Padora Ne 17 Usyuenne GpoTonpoBOoIuMOCTH B Ha6opgT0pHa;1
MOJIyIPOBOIHUKAX. pal (;Ta
1D
13 Pabora Ha
Pa6ora Ne 18. Onpenenenue nocrosinuoi [1nanka. TpEHaXepe
1.5
14 Pa6Gora Ne 19 I'panyupoBKa CIieKTpOCKOIA U ONpeIeIeHIE JlaGopaTopHas
nmocTostHHOM Pumbepra. pabora
Hroro 3a 3 cemectp | 3.0
Hroro | 7.5
5.4 HaumMeHOBaHNe NPAKTHYECKUX 3aHATHI
Ne HaunmenoBanue paboThl O6beMm dopma
Tembl 4acoB MIPOBECHUS
2cemecTp

1 IIpakTuyeckoe 3ansitue Ne 1. J1eMeHTbl KHHEMATHKH. 1.5 Kpyaenwuii cmon
Mopnenu B mexanuke. Cuctema otcuera. Tpaekropus, 15
JUIMHA IyTH, BEKTOP NEPEMEILCHUS

2 IIpakTH4eckoe 3ansaTHE Ne 2. DjIeMeHTbI KHHEMaTHKH. 1.5 Kpyenwviti cmon
Y CcKopeHue 1 ero COCTaBISAIONIME. YTIIOBask CKOPOCTh U 15
YIJI0BOE YCKOPEHHE

3 IIpakTnueckoe 3aHsITHE Ne 3. JAunnamuka Kpyenwviii cmon
MATepHAJIbHON TOYKH M NMOCTYNATEJBHOIO JABHUKCHHS 1.5
TBEPAOro Tesa.3akoHbl HRIOTOHA M cHjla TPEHHSL.

4 IIpakTH4eckoe 3ansaTHe Ne 4. /luHaMuKa CobecenoBanu
MATepHAJIbHOH TOYKH M MOCTYNATeIbHOI0 ABUKEHHU S e
TBEPAOro Tesia. 3aKOH COXPaHEHUsI UMITYJIbCa

5 IpakTnueckoe 3ansitue Ne 5. MoJiekyjasipHO- Kpyenwviii cmon

KHHETHYeCKasi TeOPUs U1eaIbHbIX I'a30B.
CTaTUCTUYECKUN U TEPMOJIUHAMUYECKUN METO/IbI.
OnpITHBIC 3aKOHBI WJICAJTBHOTO Ta3a. Y paBHEHHUE




Knaneitpona — MengeneeBa. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KHHETUYECKON TEOPUH UJICATbHBIX Ia30B.
3akoH MakcBeiia 0 pacrpeiesIieHUd MOJIEKYJT UJ1eaIbHOTO
ra3a 1o CKOpOCTSIM M SHEPI'HsIM TEIIOBOIO JBHKEHUS

IIpakTH4eckoe 3ansaTHE Ne 6. OCHOBBI
TepMOANHAMMKH. Hucio cTeneHeil cBo001bl MOJIEKYJIbI.
3aKOH PaBHOMEPHOTO PacHpeesICHUsI YHEPTUU 110
cTerneHsM cBoboab! Monekyl. IlepBoe Hadano
TEPMOJMHAMUKHIO. TEII0EMKOCTb.

Kpyanvuii cmon

IIpakTnueckoe 3ansitue Ne 7. OCHOBBI
TepMOAMHAMHUKH. BTOpOe Hayano TepMoIMHAMUKH.
TenoBble ABUTATENHN U XOJOIMIbHBIC MAIMHBL. LUK
Kapho u ero k. 0. 1. 1715 U1€aIbHOIO ra3a

Kpyenwviii cmon

IIpakTH4eckoe 3ansaTHE Ne 8. OCHOBBI
TepMOAMHAMMKH. Yucio creneHeil cBoO0 bl MOJIEKYIbI.
3aKOH PaBHOMEPHOTO PacpeeNIEHUsI YHEPTUH 110
CTeNeHsM cB00O kI MOsIeKyJI. [lepBoe Hauano
TEPMOJIMHAMUKHIO. TemI0eMKOCTb.

CobecenoBanu
e

IIpakTnueckoe 3ansitue Ne 9. OcHOBBI
TepMOAMHAMMKH. BTOpOE Hayano TepMoIMHAMUKH.
TemnoBble ABUTATENN U XOJIOAMIbHBIC MAaITUHBL. LrK
Kapno u ero k. . A. ulsl HA€aJIbHOTO ra3a

CobecenoBanu
e

10

IpakTnueckoe 3ansitue Ne 10 KOJIEBAHUA U
BOJIHBI. Mexanuueckne 1 3J1eKTPOMarHUTHbIE
Kojebanus. ['apmMoHnUeckue KoineOanus U ux
XapaKTepUCTUKU. MexaHNueCcKne rapMOHUUYECKNE
Kosie0aHus

CobecenoBanu
e

11

IIpakTnueckoe 3ansitue Ne 11 KOJIEBAHUSA U
BOJIHBI.CB0o0O01HBIE TAPMOHUYECKUE KOJIeOaHHs B
KoJiebaTeIbHOM KOHTYpe. AMIUIMTYAa U (aza
BBIHY>KJICHHBIX KOJIeOaHUl (MEXaHUUECKUX U
JIEKTPOMarHuTHHIX). Pe3onanc

CobecenoBanu
e

Hroro 3a 2 cemecTp

3.0

3 cemecTp

17

IIpakTHyeckoe 3ansaTHEe Ne 10 JiiekTpocTaTuka. 3aKOH
COXpaHEHUs ANEKTpUIEecKoro 3apsaaa. 3akoH Kynona.
OnexrpocraTuyeckoe nojie. HampspkeHHOCT
AMEKTPOCTATUYECKOTO oJs. [IpuHIMT cynepno3uuu
anekTpocratnueckux nosei. [lone nunoss. Tumsl
TURIIEKTPUKOB. [lonsprsanus TudIeKTPUKOB.
[TpoBOHUKY B 3JEKTPOCTATHYECKOM TIOJIE.
KonpaencaTopsl

1,5

Kpyrusiit cron
15

18

IIpakTuyeckoe 3ansitue Nell. ITocrossHHBII
JNEKTPHYECKUH TOK. DIIEKTPUUECKUM TOK, CHJIa U
IUIOTHOCTB TOKa. CTOPOHHUE CUJIBL. DJIEKTPOBUKYIIAS
cwia u Hanpsbkenue. 3akoH Oma. ConpoTuBieHHE
npoBOAHUKOB. PaboTa u MourHOCTh TOKa. 3aKkoH Jxoys
— Jlenna. 3akon OMa [u11 HEOITHOPOAHOIO y4acTKa LEIH.
[Tpasuiia Kupxroda /1st pa3BeTBJIECHHBIX 1eei

1,5

Kpyrubiii cron
15

19

IIpakTHyeckoe 3ansaTHe Nell. DinekrpomarauTHas
uHAyKIUs. 3akoH Papanes. YpaBHeHUs: MakcBena.

Kpyrasii cton
15




DJICKTPOMarHUTHbBIE KOJIeOaHuUs

20 IIpakTH4eckoe 3ansaTHE Ne 19. DemMeHTHI Kpyrasiii cton
reoOMeTPUYeCKOi M 3JIeKTPOHHOM ONITHKHU
OcHoBHble 3ak0HBI onTHKY. [TonHOE oTpakenue. Tonkue 1.5
auH3bl. M300pakeHue npeiMeToB ¢ MOMOUIbIO JIUH3.

AoOepparyu (MOrpenrHOCTH) ONTHYSCKUX CUCTEM

21 IIpakTnueckoe 3ansitue Ne 20. Unrepdepenuns cera. Kpyrasiii cton
PasBuTHe npeacraBiaeHuil 0 npupoJie CBeTa. 15
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

WuTtepdepenius creta

22 IpakTnueckoe 3ansitue Ne 21. Unrepdepenunsi cBera. Kpyrusbiii cron
Metoap! HaOMOIeHUS HHTEPPEPEHITNH CBETA. 15
ITpumeHeHue nHTEpdEpeHInu cBeTa

23 IIpakTHyeckoe 3ansaTHe Ne 25. [loasipu3zanus ceBera Kpyrusiii cron
[Tossspr3aliMOHHBIE IPU3MBI U NTOJISIPOUIBI 1.5

24 IIpakTuyeckoe 3ansaTue Ne 26. Kanrosasi npupoaa Kpyrubiii cron
H3JIYy4YeHUs 1.5
TemoBoe U3TyueHUE U €ro XapaKTePUCTUKHU. 3aKOH
Kupxroga.3akons! Credana — bosbiiMana 1 cMeIeHus
Bumna.

25 IIpakTH4eckoe 3ansaTHe Ne 27. KBanToBasi npupoaa Kpyrasiii cton
U3JIy4eHus _1.5
®opmynsl Pones — JIxxunca u [lnanka. Bugel
doTornexkTpudeckoro 3¢pdexra. 3aK0OHBI BHEIITHETO
dororddekra

26 IIpakTnueckoe 3ansitue Ne 28. Teopusi atoma Kpyrasrii cron
Bogopoaa no bopy 15
Monenu atoma Tomcona u Pezepdopaa. dnemeHTsI
KBAHTOBOM MexaHUKHU. KopIycKyJsipHO-BOJIHOBOM
JyaJIu3M CBOMCTB BemecTBa.BomHoBas GpyHkius u ee
CTaTUCTUYECKUN CMBICIL.

27 IpakTnueckoe 3ansitue Ne 29, DinemeHTs HU3UKU Kpyrasiii cton

ATOMHOT0 Apa U 3JICMCHTAPHBIX YaCTHUII.

ATOM BOIOpO/a B KBAaHTOBOM MexaHuke. 1s-CocTtosHue
AJIEKTPOHA B aToMe Bojiopoaa. CIUH 3JIEKTPOHA.
CrrHOBOE KBAHTOBOE YMCIIO.

15

Hroro 3a 3 cemecTp

3.0

Hroro

6.0

5.5 TexHosoru4eckas KapTa cCaMOCTOSTeJIbHOM PadoThI 00yYAIOIINXCS

O0beM gacoB, B TOM ducie (actp)
Konawt Bu Hroroserit Cpenctsa u
eanmﬂeMHx eﬁTeJ]I)iOCTI/I MPOAYKT Tel;)(HIi)J]OI‘I/H/I Konrakrhaz
p M 1" poLy . CPC pabora c Bcero
KOMIIETeHIUI | CTYJEHTOB |CaMOCTOSITELHOM OIIEHKH
MperioiaBaTesieM
paboTsI
2 ceMecTp
YK-1, Ilogroroeka k  |OTUer CobecenmoBanue 24.6 2.5 27.1
OIIK-1 nmabopaTopHOM
pabote
VK-1, IToaroroBka K |KOHCIIEKT CobecenoBanue 12.3 1.2 13.5
OIIK-1 JICKIIUU




VK-1, IToaroroBka x [OTuer CobecenoBanue |24.6 2.5 27.1
OIIK-1 MIPAKTUYECKOMY
3aHSITHIO
VYK-1, Tloaroropka Kk |9K3aMeH Bormpocs! k 24.6 2.5 6.75
OIIK-1 AK3aMEHY SK3aMEHY
Uroro 2 cemectp|114.3 8.7 123.0
3 cemectp
VK-1, IloaroroBka k |oTueT CobecenoBanue 252 2.5 4.2
OIIK-1 MPAKTUYECKOMY
3aHITHIO
VK-1, [Togroroska xk |OTtuer CobecenoBanne 25.2 2.5 1.4
OIIK-1 nabopaToOpPHOMA
pabote
VK-1, IToaroroBka Kk |KOHCIIEKT CobecenoBanue 12.6 1.3 1.4
OIIK-1 JICKIIUHU
VK-1, Tloaroropka k  |9K3aMeH Bomnpocs! k 25.2 2.5 6.75
OIIK-1 SK3aMEHY SK3aMEHY
Hroro 3a 3 cemectp|117.2 8.8 126.0
HUTOI'o 231.2 17.8 249

6. @oHA OLEHOYHBIX CPEACTB /JI1 NPOBeJAeHHMs] TEKYIIero KOHTPOJIsi yCIeBAeMOCTH M
MPOMEKYTOYHOM aTTeCTAMU O0YUAOIIMXCS M0 IUCHUIJINHE (MOLYJII0)

®onp oueHounsix cpenctB (OOC) mis mpoBeAeHUs TEKYIIET0 KOHTPOJS YCIEBaeMOCTH U
MPOMEKYTOYHOW aTTECTAIIMH OOYYAIOMIMXCS TI0 JUCIHUILTUHE (MOJIYIIIO) OasupyeTcs Ha
NepeyHe OCBAaMBAEMBIX KOMIIETEHIIMH C yKa3aHUEM 3TanoB UX (GOPMUPOBAHUS B MPOIECCE OCBOCHUS
nucuuruael - (Moayiisi).  DOC  oOecrieunBaeT  OOBEKTHUBHBIM  KOHTPOJb  JIOCTHIKCHUS
3aIJIaHUPOBAHHBIX pe3ynbTaToB o0yueHus. ®OC Bkirovaer B ceds:

- ONMCAHHE TMOKA3aTeNIe U KPUTCPUEB OIICHUBAHHUS KOMITCTCHITMN HA PA3IMYHBIX ITAlax MX
dbopMHpOBaHUs, OTMCAHUE KAl OLICHUBAHMUS,

- METOAMYECKHE MAaTepHallbl, ONPEACISIONINe TPOIEAYPhl OICHUBAHWS 3HAHWUN, yMCHHIA,
HABBIKOB U (MJIM) OTIBITA JIEATEIBHOCTH, XapaKTePU3YIOIINX ATarbl (JOPMUPOBAHUS KOMIIETECHIINN;

- THIOBBIC KOHTPOJIbHBIC 33J]JaHUSl U MHBIE MaTepuaibl, HEOOXOIUMBIC JJIsi OICHKH 3HAHHIA,
YMEHHH U ypOBHS OBJaeHUs POPMUPYEMBIMUA KOMIIETEHIIUSIMHU B TIPOIIECCE OCBOCHUS TUCIUTLTNHBI
(Motyst).

OOC sBRsieTCS MPUIIOKEHUEM K IaHHOM MPOrpaMMe JUCIUILTUHBI (MO IIf).

7. Meroauyeckue yKa3aHus 1Js 00y4al0IMXCH 110 OCBOCHUIO JUCHMILIIMHbI

[Ipuctynas k pabore, KaXKAbIH CTYIEHT JOHKEH MNPUHUMATh BO BHUMAHHUE CIEIYIOIINE
MOJIOKEHUSI.

JucuunnnHa (MOAYJb) MOCTPOECHA MO TEMATUYECKOMY MPUHLUITY, KaX1as TeMa MPeCTaBIsAET
c000¥ JTJOTUYECKU 3aBEPIICHHBIN pa3e.

Jlex1moHHBIN MaTepua MOCBSIICH PACCMOTPEHHUIO KITFOUEBBIX, 0A30BbIX MOJOXKEHHUH KypCOB U
pa3bsCHEHHIO YYeOHBIX 3aJlaHMil, BBIHOCUMBIX Ha CaMOCTOSITENbHYI0 paboTy CTYJIEHTOB
(6KOUGEMCA NPU HAUYUE COOMBEMCMBYIOUWUX 3AHAMUILL).

[IpakTyeckue 3aHATHS MPOBOIATCS C LENbIO 3aKpEIUIeHHs YCBOEHHOW HH(opmanmu,
MPUOOpPETEHUSI HABBIKOB €€ MPUMEHEHUs MpPU PEHICHHH MPAKTHYECKUX 3a/1ad B COOTBETCTBYIOIIEH
IpeIMETHON 00JIACTH (BKIIOUAEMC s NPU HATUYUE COOMBEMCMBYIOWUX 3AHAMULL).

JlabopatopHbie pPabOTHI HaMpaBlIeHBI Ha TPHUOOpPETEHHE OMbITa MPAKTHYECKOH paboThl B
COOTBETCTBYIOIIEH PEIMETHON 00JIACTH (BKIIOUAEMC S NPU HAIUYUE COOMBEMCMEYIOWUX 3AHANULL).

CaMocTtosiTenbHass paboTa CTYJSHTOB HAallpaBlIeHa Ha CaMOCTOSITENIbHOE H3yueHUe



JIOTIOJTHUTEIBHOTO MaTepualla, MOJArOTOBKY K MPAaKTUYECKUM M JIAOOPATOPHBIM 3aHATHUSAM, a TaKxkKe
BBITIOJTHEHHSI BCEX BUIOB CAMOCTOSITENIbHOM pabOTHI.

J1st yCHenHOro OCBOCHUS JUCHUIUINHBI, HEOOXOIMMO BBIITOJHUTH BCE BU/IbI CAMOCTOSATEIBHOM
paboThl, UCIOIB3YS pEKOMEHAyeMble HCTOYHUKU HH(OpMaIUH.

8. YuebHo-meToauueckoe u MHGOpMANIHOHHOE 00ecredyeHue U CIUTIINHbI
8.1.1. IlepeyeHb OCHOBHO¥ JIMTEPATYPbI:

1. bapcykoB, B. N. ®usuka. Mexanuka [DIeKTpOHHBIH pecypc] : ydeOHOe mocoOue s
CTYJICHTOB BBICHIMX YYEeOHBIX 3aBelCHUH, OOydJalomUXCs TO TEXHHUYSCKUM HAIPABJICHUSIM
noAroToBku M crenuanbHocTsM / B. U. bapcykoB, O. C. JImuTpueB. — DIEKTPOH. TEKCTOBbBIE
naHHble. — Tam60B : TaMOOBCKMI1 rocy1apcTBEHHbIN TexHUUYecKuil yHuBepcuret, ObC ACB, 2015.
— 248 ¢. — 978-5-8265-1441-2. — Pexum gocrtyna: http://www.iprbookshop.ru/63918.html

2. 3103uH, A. B. ®usnka. Mexannka [ DIeKTpoHHEIH pecypc] : yueOHoe mocobue i By30B / A. B.
3103uH, C. b. MockoBckuii, B. E. TypoB. — DIeKTpoH. TEKCTOBBIE AaHHbIE. — M. : AKageMU4YeCKui
IIpoexr, 2015. — 436 c. —  978-5-8291-1745-0. @ —  Pexum  gocryna:
http://www.iprbookshop.ru/36623.html

3. Tpodpumona, T. U. ®usuka : yueOHUK : IS CTYJACHTOB BY30B, OOYYAIOIIMXCS 110 TEXH. HArp.
noarotoku / T.W. Tpodumosa. - 2-e u3z., nepepad. u mom. - Mocksa : Akanemus, 2013. - 346 c. :
wi. - (Beicmiee mpodeccrnonansHoe obpazoBanue) (bakamaBpuar). - Ilpeam. ykas.: ¢. 330-339. -
ISBN 978-5-7695-9820

4. Tpopumona, T. U.; Kypc dusuku ¢ mpumepamu perienus 3anad: B 2-x T. :yueonuk / T.U.
Tpodumona, A.B. ®upcos, T.2. - M. : Knopyc, 2015. - 378 c. - (bakanaspuar). - [Ipui.: ¢. 376-378.
- ISBN 978-5-406-04428-5.

8.1.2. [lepeyeHb JONMOJTHUTEILHOM JIUTEPATYPbI:

1. IToB3uep, A. A. ®usuka. ba3zoserit kypc. Yacth 1 [DnekTpoHHBIH pecypc] : yueOHOe ocodue /
A. A. TloB3uep, A. I'. AngpeeBa, K. A. Illymuxuna. — DJEKTpPOH. TEKCTOBbIE JaHHBIE. —
ExarepunOypr : Ypanbckuit ¢penepanbubiii yausepcutet, 9bC ACB, 2016. — 168 ¢. — 978-5-7996-
1701-1. — Pexwum nmoctyna: http://www.iprbookshop.ru/68406.html

2. HukepoB, B. A. ®wuszuka. CoBpeMeHHbBII Kypc [DIeKTpoHHBIM pecypc| : ydueOnmk / B. A.
HukepoB. — DnektpoH. TekcToBble gaHHble. — M. : JlamkoB u K, 2016. — 454 c. — 978-5-394-
02349-1. — Pesxxum noctymna: http://www.iprbookshop.ru/14114.html

3. Tpodumona, B. JI. Ilpupononons3oBanue : TonkoBblid cioBaps / B. JI. Tpopumosa. - M. :
dunaHch 1 ctatucTrka, 2002. - 184 c. - bubmmorp.: ¢. 182-184. - ISBN 5-279-02487-2

4. Yepro, A. I'. 3amaunuk mo ¢usuke : [yued. mocobue mns Bry30oB] / A. I'. Uepros, A. A.
BopoObeB. - 8-¢ u3a., nepepad. u gom. - M. :@uzmatiur, 2007. - 640 c. : wi. - [pun.: c. 623-640. -
ISBN 5-94052-098-7

8.2.IlepeyeHb y4eOHO-MeTOAUYECKOI0 O0ecleYeHHs1 CaMOCTOSITeIbHOI padoThl 00yYarOIIUXCH
1o AUCUUIJIMHE (MOLYJII0)

1. Meronnyeckue yka3zaHus 10 BBINOJHEHHUIO JJAOOPATOPHBIX paboOT Mo AMCHUILIMHE «DPU3HKa»:
Yacte 1. Mexanuka. MonekynsapHas pusuka. — Hesuanombicck, HTU CK®Y, 2020. - 80 c.

2. Meronnyeckue ykazaHus 10 BBINOJHEHUIO JIAOOPATOPHBIX paboT Mo AUCHUILIMHE «DPU3HKa»:
Yactp 2. DnexkTpudecTBO U MarueTu3M. — HeBunnomeicck, HTU CK®Y, 2020. - 58 c.

3. MeTtoauueckue yka3aHUs [0 BBIIIOJIHEHHUIO JJAOOPATOPHBIX paboT Mo AMCHUILIMHE «DPU3HKa»:
Yacts 2. Ontuka. dusuka aroma. — Hesuanomeicck, HTU CKOYVY, 2020. - 54 c.

4. Meroanueckre yKa3aHusl M0 BHIMIOTHCHHUIO MTPAKTHYECKUX paboT mo auciuiuinHe «Dusukay. —
Hesunanomeicck, HTU CK®VY, 2020. - 141 c.

5. Metoauyeckre peKOMEHIAINH 110 OPTaHU3aIMKA CaMOCTOSTEIBHON pabOThl 00YyYaOLINXCS IPU
MOATOTOBKE K 3aHATHSAM MO HampaBleHUsM noArotoBku: 13.03.02 DOnekTposHepreTnka |
anektporexHuka, 18.03.01 Xwumwnueckass TtexHosorus, 15.03.02 TexHoioruueckue MalIuHBI |


http://www.iprbookshop.ru/36623.html

obopynoBanue, 15.03.04 ABTomaTH3aIys TEXHOJOTMUYECKUX MPOIECCOB M Mpou3BoAcTB, 15.03.04
ABTOMAaTH3aIMs TEXHOJIOTUYECKHUX MPOIIECCOB U MPOMU3BOACTB (Maructparypa), 18.03.02 Duepro- u
pecypcocOeperaromiye Mmpouecchl B XUMUYECKONW TEXHOJIOTUH, HEePTEeXUMUU U OUOTeXHONOTHH, /
coct.: M.B. JomxukoBa, A.A. EBmokumoB, E.H. I1aBnenko, A.U. Kongaes, A.B. Ilamkosckuii, T.C.
Yepenuuuenko, - HeBunnomsicck: HTU (¢punman) CKOVY, 2019.-45c¢..

8.3. Ilepeyenr pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKANIMOHHON ceTn «UHTepHET»,
HEOOXOAMMBIX [IJIsl OCBOCHUS IMCIUIIMHBI (MOAYJIs1):

http://biblioclub.ru / — 3bC «YHuBepcuTeTckast OudIMOTEKA OHIIANH;

http://www.iprbookshop.ru — DnekrpoHHo-6ubnmoreynas cucrema IPRbooks;
http://window.edu.ru — Madopmanmonnas cucrema "EqmHoe 0KHO J0CTyTa K 00pa3oBaTeIbHBIM
pecypcawm;

http://catalog.ncfu.ru  — 3yeKTpOHHBIE KaTaJIOTU ACCOLMALIUYU AJIEKTPOHHBIX OMOINOTEK YUeOHBIX
3aBeqeHui u opranuzanuit CKOO;

https://openedu.ru — HanmonansHbIi nopTan oHaiH o0yueHus: « OTKphITOe 00pa3oBaHUE.

9. IlepeyeHb HMH(POPMALMOHHBLIX TEXHOJOIUi, MCHOJb3yeMbIX IPH OCYLIECTBJICHUH
00pa30BaTeIbHOIO MpoIecca MO JMCHUILIHHE (MOAYJsl), BKJIIOYas MepedyeHb NMPOrpaMMHOIO
odecrnieyeHUs1 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

IIpp  dreHMm  JEeKOWMHA  HUCIOJIB3YEeTCS  KOMIBIOTEpHAas  TEXHUKA, JAEMOHCTpalUn
[IPE3EHTAlMOHHBIX MYJIbTUMEAUNHBIX MaTEPUAIIOB.

Ha npaktnueckux 3aHATHAX CTYACHTBI PEACTABISAIOT PACUEThl, IOArOTOBICHHBIE MU B YaChl
camocTosTeNbHOW paboThl. Ha maGopaTopHbIX paboTax MpeaCTaBISIOT OTYETHI, MOJATrOTOBJICHHBIC
VMU B 4acChl CAMOCTOSTEIbHON pabOTHI.

ITpu peanuzanmu nucuuiuiiH ¢ npuMmeHeHneM D0 u JIOT marepuan MoXeT pazMeniarbcs Kak B
cucteme ynpanieHus ooyuyenuem CKOYVY, tak u B ucnonb3yeMoil B yHuBepcuTeTe HH(POPMALIMOHHO-
OubIMOTEYHOI cucTeMe.

IIpozpammnoe obecneuenue

1.https://www.cb-online.ru/spravochniky-online/online-spravochnik-konstruktora/-
CrnipaBoYHUK KOHCTpYKTOpa onlin.

2. http://www.webofscience. com/- 6a3a nanusix Web of Science

3. http://www.consultant.ru/- cipaBoBaYHasi IpaBoOBasi CUCTEMA.

4, http://elibraru/ru/ - 6a3a nanusix Hayunoit 6ubnuorexu ELIBRARY.RU

10. Onmucanne MaTepHATbHO-TEXHHYECKOH 0a3bpl, He00XOAMMON [JJsi OCYHIeCTBJICHHUS
00pa30BaTeJILHOIO NMPoLecca Mo AUCHUIINHE (MOYJII0)

JIeKIIMOHHBIC VYyeOnas aynutopust Ne 415 nns [[{ocka menoBas — 1mr., cron

3aHATHS MPOBEACHUS IPAKTUIECKUX npenojaBaresns — lmT., CTys

3aHATUN «YueOHas ayAuTopus». [mpemnoaasarens — 1 mrT., kadenpa —
lwr.,ygennueckuit cron-napra— 17 mr.,
IEMOHCTPAIIMOHHOE 000pYAOBaHUE:
MIPOEKTOP MEPEHOCHOM, IKpaH, HOYTOYK.



http://elibraru/ru/
http://www.consultant.ru/-
http://www.webofscience/
https://openedu.ru/
http://catalog.ncfu.ru/
http://window.edu.ru/
http://www.iprbookshop.ru/
http://biblioclub.ru/

[Tpaktueckue  |YueOnas ayauropus Ne 415 ansa |[locka MenoBast — 11IT., CTOI
3aHATHUSA MPOBEJCHUS MPAKTUYECKUX npenogaBatens — 1T., cTyn
3aHATHIA «YueOHas ayauTopus». [mpenojasarens — 1 mr., kadeapa —

1T, ,yaeHuueckui croi-napra— 17 mr.,
JIEMOHCTPALIMOHHOE 000PYAOBAHNUE:!
MIPOEKTOP MEPEHOCHOM, HKpaH, HOYTOYK.

Jlaboparopubie  (YueOHas ayauropust Ne 402 mst |[LIkad ams 7okyMeHTOB — 11IT., KOMIUIEKT

paboTHI MPOBEACHUS JTa0OPATOPHBIX YICHUYECKOW Mebenn — 81IT., CTOM st

3aHATHI «JlabopaTopus
AIIEKTPOMArHETH3MaY.

nabopaTopHbIX paboT — 1.,
JlaGopaTopHoe 000py1I0BaHNE: KOMIUIEKT
y4eOHO-1a00paTOPHOro 000PYI0BAHUS
«MHayKus B IBHKYIIEMCS TIPOBOJSILEM
KOHTYpE», KOMILUIEKT y4eOHO-
1a00paTOPHOTO 000PYTOBAHHMS

«3axonbl Kupxrogay, KoMImiekT yueoHo-
1a00paTOPHOTO 000PYTOBAHHMS

«Cuna JlopeHuay, KOMIUIEKT y4eOHO-
nabopaTopHOTO 000pyH0BaHUs «OTBIT
®panka-I'epua ¢ pTyTbl0, KOMILUIEKT
y4ueOHO-1a00paTOPHOTO 000PYIOBAHUS
«Tpancopmaropsn»

VYuebnas aynutopus Ne 417 A
JUIsL IPOBEJIEHUS J1aOOpaTOPHBIX
3anaTuit «Jlaboparopus
MEXaHUKH U MOJIEKYJISIPHON
bu3uKM».

Jlocka MenoBast — | IT., KOMIUIEKT
yueHndecko mebenu — 10mrT., cron
OJTHOTYMOOBBIH — 11IIT., IKad-CcTeNmax —
lut., maboparopHoe 000pyAOBaHHE:
KOMIUIEKT y4eOHO-1ab0paTopHOTO
obopynoBanus «[lapammenorpamm cun,
KOMIUIEKT y4eOHO-1ab0paTopHOTO
obopynoBanus «HakIoHHAasI MIIOCKOCTH «,
KOMIUIEKT y4eOHO-1ab0paToOpHOTO
obopynoBanus «PaBHOyCKOpeHHOE
NIBIDKCHUE), KOMIUIEKT y4eOHO-
naboparopHoro 00opypoBaHusi «MOMEHT
WHEPLUN», KOMIUIEKT y4eOHO-
nabopaTopHOTO 000pyMOBaHUS «MasTHUK
¢ nepeMeHHBIM G», KOMIUIEKT Y4eOHO-
1a00paTOPHOTO 000PYTOBAHHS
«YBennmueHne BHYTPEHHEH SHEPTUH 32
CUET MEXaHWYECKOH pabOThI», KOMILIEKT
yaeOHO-1a00paTOPHOTO 000PYIOBAHUS
«[TokazaTens aguabaTsl BO3IyXan,
KOMIUIEKT y4eOHO-1ab0paTopHOTO
o0opynoBanus «KpyTUIbHBIN MasTHUK
[Tonst», KOMILIEKT y4eOHO-1a00paTopHOTO
o0opynoBanus «Buckozumerp ¢
HaJJafoIUM IAPUKOM», KOMILIEKT
yaeOHO-1a00paTOPHOTO 000PYTOBAHUS
«PeanpHbIe Ta3bl 1 TOUKA (Ha30BOTO
nepexoza»




CamocrositenbHas [Ayauropust Ne 319 «Ilomemenune|/locka menmoBas — 1 mT.,, CTON
pabota JUIE  CaMOCTOSATENbHOM paboTeljmpenonaBatenss — 1 mr.,  CTy’n
00yJaronuxcsi» mpenojxaearens — 1 mT.,  CTOXN
yueHn4deckuil (3X-MeCTHbIN) — 4 MmT., CTyN
oduCHBINA — 22 IIT., CTOJ KOMITBIOTEPHBI
— 9 wt., APM c Beixonom B UHTEpHET — 6
IIT., CTYJl KOMITBIOTEPHBIN — 9 mT., mKad
BCTPOGHHBINH — 2 mIT., mKad-cremax — 1
IIT., JIEMOHCTPAIMOHHOE 000pYIOBaHUE:!
IPOEKTOP NMEPEHOCHOM, FKpaH, HOYTOYK.

Ayautopust Ne 410 «ITomemenne(Habop MHCTPYMEHTOB TUISt
U1 XpaHEHUs U[mpopUIaAKTUYECKOTO 00CITy)KUBaHUS
MPOPUITAKTHIECKOTO y4eOHOTO 00opyIoBaHu,
00CITy>)KUBaHUS y4eOHOTO[KOMIUIEKTYIOIINE Uil KOMIIBIOTEPHOW H
000py1I0BaHUS» 0(HCHOIN TEXHUKHU

VY4eOHble ayaUTOpUM [JIsl NPOBEIACHHSI YUYEOHBIX 3aHSATHH, OCHAIlleHbl O0OpYyIOBaHUEM U
TEXHUYECKUMU cpefcTBaMu oOyueHus. [lomemenus st caMOCTOSTENbHON paboThl 00y4YarOLIUXCs,
OCHAIIIEHHbIE KOMIIBPIOTEPHOW TEXHMKOW C BO3MOXHOCTBIO MOAKIIOUEHUs K cetu "HHTepHer" u
o0ecrieyeHMeM  JIOCTyma K  DJJEKTPOHHOM  MH(OPMALMOHHO-00pa30BaTENbHOM  cpere.
CrneunanusupoBaHHas MeOellb U TEXHUYECKUE CPeICTBAa 00y4YeHHUs, CIy’Kallue JUIsl MpeACTaBICHUs
yuebHOi uH(popMaIUH.

MartepuanbHo-TexHUUECKas 6a3za oOecreynBaeT IPOBEACHUE BCEX BUAOB JIUCHUIUIMHAPHON U
MEXIUCUUIUIMHAPHOM  MOJATOTOBKM,  Ja0OpaTOpPHOM,  HAy4YHO-HCCIIEOBATENBCKOM  pabOThI
oOyuaromuxcsi (TEPEHOCHON HOYTOYK, MEPEHOCHON MPOEKTOP, KOMIBIOTEPHI C HEOOXOIUMBIM
IPOTrpaMMHBIM 00ECTIIEYeHUEM U BBIXO/IOM B HHTEPHET).

[Tomerenust 11l CaMOCTOSITENIBHOW paOOThl OOYYAIOMIMXCS OCHAIIEHBI KOMITHIOTEPHOU
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOYEHHs K ceTu «MHTepHeT» U o0ecrneyeHueM [JOoCTyla B
AIEKTPOHHYIO0 HHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay 00pa30BaTeIbHON OpraHU3aIIH.

11. OcoGeHHOCTH OCBOCHUSI AMCUMILIMHBI (MOLYJI51) JIMIAMH C OTPAHHYCHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

OOyuaromuMcss € OTPaHUYEHHBIMH ~ BO3MOXKHOCTSIMH ~ 3[I0OPOBbS  MPEIOCTABIISIOTCS
CHeNMANbHbIE YYeOHUKH, Yy4YeOHBbIE TIMOCOOHMS W IUAAKTUYCCKHE MAaTepHaibl, CIIeUalIbHbIC
TEXHUYECKHE CpPEJCTBAa OOydYeHHUs KOJUIEKTUBHOTO M WHIWBUIYaTbHOTO TOJH30BAHMS, YCIYyTH
accucTeHTa (TTOMOIITHUKA), OKa3bIBAIOIIETO 00YYArONUMCS HEOOXOAMMYI0 TEXHHUYECKYI0 TTOMOIIb, a
TaKXe YCIYTH CypJONepeBOTYMKOB U TH(IOCYpAONIEPEBOTIHKOB.

OcBoeHHE JUCHUIUIMHBI (MOAYJsI) OOYYaOMIMMHCS C OTPAHHYCHHBIMHA BO3MOXKHOCTSIMU
3JI0POBbS MOXKET OBITH OPTAaHM30BAHO COBMECTHO C IPYTUMHU OO0YUYAIOITUMHUCS, a TaK e B OTJCIbHBIX
rpymmax.

OcBoeHHE IUCHUILTUHBI (MOIYJsl) OOYYArOIIMMUCA C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
30POBbSl  OCYIIECTBISIETCSI C  Y4ETOM  OCOOEHHOCTeH  TCHXO(U3WYECKOTO  pa3BUTHSA,
WHIMBUIYAJIbHBIX BO3MOKHOCTEH U COCTOSIHUS 3/IOPOBBSI.

B mensx MOCTYNMHOCTH TONy4YEHHUsI BBICIIETO OOpa3oBaHUs MO 00pa3oBaTENIbHOW IMporpamMme
JUIIAMH C OTPAHUYCHHBIMH BO3MOXHOCTSIMU 3/I0POBbS TPU OCBOCHHUU TUCIUIUIMHBI (MOIYJIs)
oOecrnieunBaeTcs:

1) asns nui ¢ orpaHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbSI 110 3PSHHIO:

- TIPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIINI CTYJICHTY HEOOXOIMMYIO TEXHHUYECKYIO ITOMOIIb C
YY4eTOM WHAMBHMIYaJIbHBIX OCOOCHHOCTEH (IIOMOraeTr 3aHsATh pabodyee MeCTO, MepeBUraThCs,
pOYUTATh U 0QOPMUTH 33aJaHHE, B TOM YHUCIIE, 3aIUCHIBAs TIO]] TUKTOBKY),

- MHACHMEHHBIC 3aJlaHus, a TaK)Ke WHCTPYKIUU O TOPSAJKE WX BBIIOJHEHUS O(POPMISIOTCS
YBEITMYEHHBIM MIPU(TOM,



- clenuaibHble y4eOHUKH, ydeOHble MOCOOMS M JUAAKTUYECKHE MaTepuaibl (MMeEIolIHe
KPYMHBIN WIpUPT Uiu ayauodaiisl),

- HHAUBUAYaIbHOE paBHOMEPHOE ocBeleHre He MeHee 300 mrokce,

- IpU HEOOXOIMMOCTHU CTYACHTY JJIsl BHIIIOJHEHUS 3aJJaHUs MIPEIOCTABIISAETCS YBEIMUNBAIOIIEe
YCTPOMCTBO;

2) i UL ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 37I0POBbSI 110 CIIYXY:

- MIPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIUI CTYJIEHTY HEOOXOIUMYIO TEXHHUYECKYIO ITOMOIIb C
Y4eTOM HWHAMBUAYAIbHBIX OCOOCHHOCTEH (ToMoraer 3aHsATh pabodee MecTo, IepelBUraThCs,
pOYUTaTh U OHOPMUTH 3a]]aHKE, B TOM YHUCIIEC, 3aIUCHIBAs M10]] AUKTOBKY),

- obecrieunBaeTcsl HaJIMuMe 3BYKOYCHJIMBAIOIIEH ammaparypbl KOJUIEKTHBHOTO IMOJIb30BAHMUA,
Opu  HEOOXOAMMOCTH  OOydYaromeMmycsi —IpeloCTaBisieTcss 3BYKOYCHIMBAIOLIAs — ammapaTypa
WHAMBHUIYaJIbHOTO TIOJIb30BaHUS;

- o0ecrieunBaeTcsl Ha/lIeKaIllMMU 3BYKOBBIMH CPEJCTBAMU BOCTIPOM3BEICHUS MH(POPMALINY;

3) s UL ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbSl, UMEIOIIMX HApYLIEHHs] OIOPHO-
JIBUTATENILHOIO ammapara (B TOM YHCIE C TSOKEIBIMH HApYLICHUSMHU JIBUTATENbHBIX (YHKUIUH
BEPXHUX KOHEYHOCTEN WJIM OTCYTCTBHEM BEPXHHUX KOHEUHOCTEH):

- MUCbMEHHBIE  3aJaHMsA  BBINOJHIIOTCA HAa KOMIIBIOTEPE CO  CIEHUAIN3UPOBAHHBIM
IPOrpaMMHBIM 0OecTieYeHHEeM U HaIMKTOBBIBAIOTCS ACCUCTEHTY;

- 110 XKEJIAaHHIO CTYJICHTA 3aJ[aHusl MOTYT BBIIIOJHATHCS B YCTHOU (opme.



	4. Трофимова, Т. И.; Курс физики с примерами решения задач: В 2-х т. :учебник / Т.И. Трофимова, А.В. Фирсов, Т.2. - М. : Кнорус, 2015. - 378 с. - (Бакалавриат). - Прил.: с. 376-378. - ISBN 978-5-406-04428-5.
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