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Pazpaborana B cootBeTcTBHHE ¢ OC BO:!

CaMOCTOSITENBHO YCTAHABIMBAEMBIN 00pa30BaTEIbHBIN CTAHIAPT BBICIIETO 00pa3oBaHus - OakanaBpuat deaepanbHOE
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TexHonorudeckuit yausepcuter « MUCUCy» o HanpaBneHuio noarotosku 22.03.01 MarepuanoBeieHHE U TEXHOJOTHH MaTepHAIOB
(mpukas ot 02.04.2021 r. Ne 119 0.B.)

CocraBiieHa Ha OCHOBaHWH y4eOHOTO IJIaHa:
22.03.01 MarepuanoBeieHre 1 TEXHOJIOTHU MaTepuanoB, MuTM-24.plx MatepuaioBezieHle 1 TEXHOJIOTHH HOBBIX MaTepUalioB,
yTBepxkIeHHOTO Y4ueHbM copetoM BO HUTY "MUCHUC" 28.12.2023, mpotokoin Ne 5-23

Pabouast mporpamma o00peHa Ha 3aceiaHiy Kadeapsl
Ba3oBbIX AMCHUIINH

TIpotokoun ot 20.05.2024 r., Ne9

W.o. 3aB kadenpoii b1 JI.O. Mokperosa



1. EJIN OCBOEHUSA

1.1{- dopmupoBaHue 3HaHMIT OCHOBHBIX 3aKOHOB MEXaHUKH U MOJICKYJSIpHOH (Qu3uKu

1.2]- (l)OpMI/IpOBaHI/Ie HpEL[CTaBJ'IeHI/Iﬁ (6] (byHZ[aMeHTaJ'ILHLIX TMOHATHUAX U OCHOBHBIX 3aKOHAX 3JICKTPOJUHAMUKU

1.3]- nomyueHne HaBBIKOB PEMICHNUS (HU3MUECKUX 3a1a4, YMEHUS BBIIEIATH U MOJCITUPOBATh (PU3MUECKOE SBICHHE

1.4]- oOy4eHure COBpEeMEHHBIM METOIaM MPOBEJCHUS (PU3NUECKOTO SKCIIEPUMEHTA M OATOTOBKA K IPUMEHEHHIO TOTyYSHHBIX
3HAHMH NPH U3YUYECHHH U yCBOCHUH 00IIETIPO(ECCHOHATBHBIX U CIICIHAIBHBIX AUCIUIUINH

1.5]- IIOJIyYCHHUEC HABBIKOB, HGOGXOHI/IMHX JUUISL KICCIIEIOBAHMS CBOMCTB QJICKTPHUUCCKUX CUCTEM U HBHGHHﬁ, JJIs1 UCCIICIOBAHUA
CBOICTB QJICKTPUICCKUX CUCTEM U SIBJICHUM

1.6]- IMOJIy4YCeHUue 3HaHHﬁ, HaBbIKOB U yMeHI/Iﬁ JJIA TIOATOTOBKU UCXOAHBIX JAHHBIX, pacdy€Ta U aHaIn3a pEe3yJIbTaTOB KBAHTOBLIX
CHCTEM

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

Hukn (pazmen) OIT: |B1.B

2.1| TpeGoBanus K MpeIBapUTEJbHOMN MOATOTOBKE 00Y4YAIOIIEr0Cs:

2.1.1{MaremaTuka

2.2| Iacoumannael (MOAYJIH) M MPAKTHKH, VIS KOTOPHIX OCBOECHUE JTAHHOM THCIMIIJIHHBI (MOIYJIsI) HEOOX0UMO KaK
npeanecTByoIee:

2.2.1| Temodpu3nka u TEIIIOTEXHUKA

2.2.2|Mexanuka

3. PE3YJIbTATBI OBYYEHUS 11O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMU
KOMIIETEHIIUAMUA

YK-1: Cniocoden OCYIIECTBJIATH IMMOUCK, KpI/ITI/I‘leCKHﬁ AHAJIM3 1 CHHTE3 I/lH(l)OpMaI[l/ll/I, YMEHHE aHAJIU3UPOBATH NMPOLECCHI U
CHCTEMbI ¢ UCITOJIB30BAHUEM COOTBETCTBYIOINHUX AHATUTUYICCKUX, BBIYHCIUTECIBbHBIX U IKCIICPUMEHTAJBbHBIX METO/A0B,
NPUMEHATD CHCTEMHBIH MOAX0X JJI5 pelICcHUuA MOCTABJICHHBIX 3a/1a1

YK-1.3: BblﬁlflpaeT ONTUMAJILHBIH BAPHAHT peIICHUSA 3aJa4YM C UCIIOJIB30BAHUEM COOTBETCTBYIOIIUX METOA0B

3HaTh:

VYK-1.3-31 maTtemMaTH4YeCKHE, €CTECTBEHHOHAYYHbIE METObI [UISl HCIIOJIb30BaHUs B IPO(eCCHOHABHOI eI TeIbHOCTH

YMerh:

VK-1.3-Y1 pemars HecTaHIapTHBIE TPodecCHOHANBHBIE 3a/1a4H, B TOM YUCIIE B HOBOH I HE3HAKOMOMH cpelie U B
MEXTUCIUIUIMHAPHOM KOHTEKCTE, C IPUMEHEHHEM MaTeMaTHUECKUX, €CTECTBEHHOHAYUHBIX COIIMAIbHO-3KOHOMUYECKHUX U
npodecCHOHATBHBIX 3HAHUH

Baagernb:

VK-1.3-B1 HaBBIKAMH CAMOCTOSITEILHOIO NPUMCHCHUS MAaTEMATUICCKHUX, CCTECCTBEHHOHAYYHbBIX U COIIUAJIbHO-3KOHOMUYCCKUX
METOAOB IJIsA UCTIOJIB30BAHUA B PECIICHNU HECTAH AaPTHBIX l'[pO(beCCI/IOHaHI)HI)IX 3ajga4

4. CTPYKTYPA U COOEPKAHUE

Kon HaumeHnoBanue pazaenos u TeM /Buj 3ansitus/ | Cemectp /| Hacos | Komneren- | JIuteparypa | IIpumeuanue
3aHATHA Kype 197071 H 3.
pecypchbl

Paznea 1. KunemaTnka u fHHAMHKA
MaTepuaJbHOH TOUKHU

11 ®usznka kak Hayka. KuHeMaruka MaTepuaabHOU 4 1 YK-1.3 JI1.1J11.2
TOYKH M TBEPJOTO Tena. [[mHaMuKa MaTepratbHOMI JI1.3J12.1J13.1
TOUKHU U NOCTYNATEIBHOTO ABMKEHUSI TBEPOrO 019233
tena /Jlex/

1.2 Ownbkn n3mepennii. KunemaTtnka 4 1 YK-1.3 JI1.1J11.2
MPSIMOJIMHEMHOTO ABMXKEHUS JI1.3J12.1J13.1
HopmanbsHoe, TaHTeHITHATTFHOE U [TOJTHOE 012233
yckopeHue. JluHaMuKa MaTepHaibHON TOUKH

Mp/
1.3 CamocrosiTenbHOe n3yueHue marepuaia /Cp/ 4 5 VYK-1.3 JI1.1 J11.2
JI1.3J12.1J13.1
313233

Paznen 2. /luHaMuKa BpalmaTeJibHOTO
ABuzkeHusl. UMny/ibec 1 MOMEHT UMITYJIbCA




2.1 JuHamuka BpalaTeJbHOTO IBMKEHUS. 3aKOHBI VK-1.3 JI1.1 JI1.2
COXpaHEeHHS W U3MEHEHHS UMITYJIbCca B MEXaHUKE. JI1.3J12.1J13.1
3aKOHBI COXPaHEHUS! U U3MEHEHHS] MOMEHTA 213233
UMITyJIbca B MexaHuke /JIex/

2.2 MoMeHT HHepIMH TBepAoro Tena. Teopema VK-1.3 JIT.1J11.2
IITalinepa. MOMEHT UHEPLUU CTEPKHsI, LIUIUHIPA, JI1.3J12.1J13.1
mapa. JI[nHaMuKa BpalaTenbHOTO JBHKCHHUS. 213233
3aKOH COXpaHEHHsI UMITyJIbca
3aKkoH coxpaHeHUs MOMeHTa uMityibsea /I1p/

2.3 CamocrostensHoe n3yueHne matepuana /Cp/ YK-1.3 JI1.1J11.2

JI1.3J12.1J13.1
313233
Pasgea 3. CtaTnka u Koj1ed0anus

3.1 Pabora 1 MOITHOCTH B MEXaHHKE. 3aKOH YK-1.3 JI1.1J11.2
COXpaHCHHS YHEPTUH. DIIEMEHTHI CTATHKH. JI1.3J12.1J13.1
Mexanuueckue konedanus /Jlex/ 313233

3.2 3akoH coxpaHeHns sHepruu. Kunernyeckas VYK-1.3 JI1.1J11.2
SHEpTrus Teja MPU INIOCKOM JABHKEHHUU JI1.3J12.1J13.1
Hewnneprmansaeie cucteMsl oTcueTa. Konebanus 21322 33
MaTeMaTHuecKoro u gpuzndeckoro mastHuka /I1p/

3.3 CamocTosTenbHOe H3yueHue Matepuaina /Cp/ VK-1.3 J1.1J11.2

JI1.3J12.1J13.1
313233
Pasnea 4. Tepmogunamuka

4.1 IlepBoe Hayano TEPMOJUHAMUKU. Y paBHEHUS YK-1.3 JI1.1J11.2
COCTOSIHUSI TEPMOJIMHAMHYECKUX cUCTeM. Bropoe u JI1.3J12.1J13.1
TpeThe Havyaia TepMOJUHAMUKH. PeanbHbie raspl 21322 33
/J1ex/

4.2 ITepsoe wayano T/]. Berancienne paboThI ra3a npu YK-1.3 JI1.1J11.2
MIPOU3BOJIFHOM IOJINTPONIMYECKOM Tporecce. Lk JI1.3J12.1J13.1
Kapmno /TIp/ 013233

4.3 CamocrositenbHoe nzyueHue marepuaia /Cp/ YK-1.3 JI1.1J11.2

JI1.3J12.1J13.1
313233
Pasnea 5. Cratucruxa. Teopus
OTHOCUTEIbHOCTH

5.1 KonnencnpoBaHHOE COCTOSIHHE BELIECTBA. VK-1.3 JI1.1J11.2
TepMoauHAMUYECKHE pacTpeieieHus. SIBIeHus JI1.3J12.1J13.1
nepeHoca B razax. MexaHuka >kKMJIKOCTEH U ra3os. 219233
CriermanbpHas TeOpHs OTHOCHTENbHOCTH  /JIex/

5.2 3aKoHBI cTaTH4eckor ¢pu3nkn. Pactipenenenue YK-1.3 JI1.1J11.2
Makcseina u bonpimana. JI1.3J12.1J13.1
VYpasuenue Knanetipona — Knaysuyca. 3akoHbl 213233
cratnyeckoit ¢pusuxu /T1p/

5.3 CamMmocTosTenbHOE U3yueHe MaTepuana u YK-1.3 JI1.1J11.2
MOATOTOBKA K 3k3ameny /Cp/ JI1.3J12.1J13.1

313233
Pa3nen 6. DiekTpocTaTNKa

6.1 OnexTpuueckue 3apsaasl. DIEKTPUIECKOE MOJIE. YK-1.3 JI1.1J11.2
HanpspxeHHOCTB 35eKTprdeckoro mossi. OCHOBHEIE JI1.3J12.1J13.1
YPAaBHEHHUS IEKTPOCTATHKU B BAKyyMe. 019233

DJIeKTPOCTATUYECKOE TOJIE B AUIIICKTPUKAX.
IIpOBOAHUKH B 3JIEKTPOCTATHYECKOM IIOJIE.
Konnencaropsl. DHEPrus 3JeKTPUIECKOTO OIS
/JIex/




6.2 3axoH Kynona. Cuctems! equaun CH. YK-1.3 JI1.1J11.2
HanpsykeHHOCTH OISl TOYEYHOTO 3apsa U JI1.3J12.1J13.1
CHCTEMBI TOYEUHBIX 3apsiioB. [IpuHIun 219233
cymneprno3unuu. Pacuet HampsHKEHHOCTH OIS OT
pacnpeeneHHoro 3apsaa. [IpumeneHne TeopeMsl
Taycca ans pacdeTa 3JeKTPOCTATUIECKUX TOJICH.

Pabora B morennmansaoMm mose. [lorermnnan. CBsa3b
MEK/1y HANpPSHKEHHOCTHIO U TOTEHIIUAIOM.
JM3IIeKTPUKY B 3JIEKTPUIECKOM TIOJIE.
Ionapuzanus AudneKTpUKoB. M neanbHblil
MPOBOJHUK B 3JIEKTPOCTATHIECKOM MOJIE.
DJIeKTPOEMKOCTh MPOBOJAHUKA. JHEPTUS
MPOBOJIHUKA. DIIEKTPOEMKOCTh KOHJICHCATOPOB.
OHeprus MeKTpocTaTnieckoro mois /I1p/
6.3 CamocrosTensHOE n3ydeHune Matepuaina /Cp/ VK-1.3 JI1.1J11.2
JI1.3J12.1J13.1
213233
Pazgen 7. DiaekTpuyecKuii Tok

7.1 TTocTosiHHBIH aeKTpHYECKUN TOK. OCHOBBI VK-1.3 JIT.1J11.2
KJIACCUYECKOI TeOpHH IEKTPOIPOBOJHOCTH JI1.3J12.1J13.1
METaJJIOB. DJIEKTPUYECKHUI TOK B PA3IUIHBIX 2132533
cpenax /Jlex/

7.2 3aKoHBI IOCTOSHHOTO TOKa. Pacder anekTpuaeckux YK-1.3 JI1.1J11.2
LIETIeH MOCTOSHHOTO TOKA. DJIEKTPUYECKUH TOK B JI1.3J12.1J13.1
MeTaJiax, AIeKTpoJInTax u rasax. [locrosiHHOE 21322 33
MarHuTHOE I0JIe B BaKyyMe. 3aKOHbI AMIiepa U
Buo-Casapa-Jlamaca /Tlp/

7.3 CamocrosTenpHOE n3ydeHune Matepuaina /Cp/ VK-1.3 JI1.1J11.2

JI1.3J12.1J13.1
313233
Pa3gen 8. MaruurocraTuka

8.1 ITocrostHHOE MarHuTHOE 1oJie. KoHTYp ¢ TOKOM B YK-1.3 JI1.1J11.2
MarHuTHOM 1nosie. OCHOBHbIE YpaBHEHUS JI1.3J12.1J13.1
MarHUTOCTaTHKU B BaKyyMe. MarHuTHOE oJje B 2109233
BemectBe. OCHOBBI AIEKTPOHHON TEOPHU
marHerusma /Jlex/

8.2 Camounaykuus. [lepexoHbie MPOIecchl B YK-1.3 JI1.1J11.2
ANEKTPUYECKUX LEMAX. DHEPTUS MarHUTHOTO TIOJISI. JI1.3J12.1J13.1
OnekTpoMarauTHeIe KoneOanws /T1p/ 012233

8.3 CamocrositesnsHOE n3yueHne Matepuana /Cp/ VK-1.3 JI1.1J11.2

JI1.3J12.1J13.1
313233
Pa3gen 9. OcHOBBI 2JIEKTPOAMHAMUKH

9.1 JIBmokeHNe 3apsHKEHHBIX YaCTHUI] B TOCTOSTHHBIX YK-1.3 JI1.1J11.2
3NEKTPUUECKOM U MarHUTHOM NOJSX. SIBleHMe JI1.3J12.1J13.1
AIIEKTPOMArHUTHOW MHIYKINH. Y paBHEHUS 012233
Makcgenna. Kone6anus n Bosusl. O6uiue
CBOMCTBA M XapaKTEPUCTUKH BOJHOBBIX IPOLIECCOB
/JTex/

9.2 JIBr>keHHUe 3apsHKEHHBIX YaCTHUI B TOCTOSIHHBIX YK-1.3 JI1.1J11.2
AIEKTPUIECKOM U MAarHUTHOM TIOJISIX. Y paBHEHUS JI1.3J12.1J13.1
Makcgeina. DnexrpoMarHuTHbie BosHbI /T1p/ 019233

9.3 CamocrosiTenbHoe n3yueHue marepuaia /Cp/ VYK-1.3 JI1.1 J11.2

JI1.3J12.1J13.1
313233

Pazgen 10. UaTepdepennns. Inppaxknus




10.1 I'eomerpuueckas ontuka. HTepdepeHuns. YK-1.3 JI1.1J11.2
Hudpaxius Openens. Iudpakaus Opaynrodepa. JI1.3J12.1J13.1
Judpakuus @payHrodepa Ha MHOTOMEPHBIX 219233
cTpykTypax /Jlex/

10.2 I'eomerpuueckas ontuka. HTEpdepennns ceera. VK-1.3 JI1.1J11.2
Jupexkuus ceeta /Jlex/ JI1.3J12.1J13.1

213233

10.3 CamocrosTenbHOE U3yueHe MaTepuaa u YK-1.3 JI1.1J11.2

MOATOTOBKA K 3Kk3ameny /Cp/ JI1.3J12.1J13.1
015233
Paznen 11. OnTHnyecKkue CBOHCTBA BelIECTB

111 Knaccuueckas teopus aucnepcun. PaccesiHue YK-1.3 JI1.1J11.2
cBeTa. DJIEKTPOMAarHUTHBIC BOJIHBI HAa TPaHUIIE JI1.3J12.1J13.1
paszzaena cped. Buasl nonspusanuu cBeTa. 219233
Onrtuyueckue CBOCTBa aHM30TPOITHBIX CPEI.

JIBoitHOE TyuenpenomicHune. MaTephepeHms
MOJISIPU30BaHHBIX BOJH. VcKyccTBeHHAs
aHm3oTtponus /JIex/

11.2 IMonspu3zamus ceera. Pacuer xapakTepucTHK YK-1.3 JI1.1J11.2
mudpaknuy 1 nossipusann ceeta /Ilp/ JI1.3J12.1J13.1

313233
11.3 CamocrosTensHOe n3yueHne matepuana /Cp/ VYK-1.3 JI1.1J11.2
JI1.3J12.1J13.1
012233
Pazgen 12. DiieMeHThI KBAHTOBOW MEeXaHMKH

121 KopryckynapHo-BOJIHOBas IBONCTBEHHOCTh YK-1.3 JI1.1J11.2
cBoiicTB cBeta. AToM Pesepdopna — bopa u JI1.3J12.1J13.1
rurnotesa ae bpoiina. KBaHToBO-MexaHn4eckas 219233
Teopusi. DJIEMEHTH! KBAaHTOBOH (DM3UKH aTOMOB 1
MOJIEKYJI. DJIEMEHThI KBAHTOBOM CTATUCTUKH U
30HHO# Teopuu TBeporo Tena /Jlex/

12.2 TennoBoe n3ny4denne. KBanrosast Teopus cBeTa. YK-1.3 JI1.1J11.2
Doroaddexr /Mp/ JI1.3J12.1J13.1

313233

12.3 CamocrositesnsHOe n3yueHne Matepuana /Cp/ VK-1.3 JI1.1J11.2

JI1.3J12.1J13.1
012233
Paznen 13. ®usuka TBepAOro Tejia, aTOMHOIO
SI/IPa U 3JIeMEHTapPHBIX YaCTHI]

131 OneMeHTH KBAaHTOBOW CTATUCTHKH U 30HHOM YK-1.3 JI1.1J11.2
TEOPHUH TBEPJOro Tela. DIEKTPOHBI B KPUCTAIIAX. JI1.3J12.1J13.1
ATOMHOE S71p0. DIIeMEHTapHbIE YACTHUIIBI 1 012233
coBpeMeHHas pu3muecKas KapTHHa Mupa /JIex/

13.2 Crpoenue aToMa. DIEKTPOHHAs 30HHAsI CTPYKTypa YK-1.3 JI1.1J11.2
TBepaoro tena /I1p/ JI1.3J12.1J13.1

313233

13.3 CaMoCTOSITEIbHOE H3yUeHHE MaTepHaa u VYK-1.3 JI1.1 J11.2

MOJTOTOBKA K 3k3ameny /Cp/ JI1.3J12.1J13.1
012233

5. ®OHJI OHEHOYHBIX MATEPHUAJIOB

5.1. Bonipochbl 111 caMOCTOSITEILHOM NMOATOTOBKH K IK3aMeHY (3a4€Ty ¢ OLleHKOMH)

dopMaMu MPOMEKYTOYHOH aTTeCTAIMK N0 AUCIUILTHHE ABISIOTCS: dk3aMeH (1, 2, 3 cemectp)

Bomnpocs! s caMmonoAroToBKH K 3k3aMeHy B 1 cemectpe




1. OcHOBHBIE KNHEMATHUYECKHUE MapaMeTphl MOCTYNATENbHOTO ABIKEHUS: TPACKTOPHSI, JUIMHA MY TH, IEpeMELIeHUE, CKOPOCTb,
HOpMaJIbHOE, TAHTEHIHAJIFHOE 1 OJTHOE YCKOPCHHS.

2. OcHOBHBIE KHHEMAaTUYECKHUE MMapaMeTPhl BpallaTeIbHOTO IBUXKEHUS: YTOJl IOBOPOTA, YIJIOBBIE CKOPOCTh U YCKOPEHHUE U UX CBSI3b
C JIMHEWHBIMU TIApaMETPAMHU.

. Junamuka marepuanbHoi Touku. 3akoHbl HetoToHa. Cuina u macca. CHilbl TATOTEHUS, YIIPYTOCTU U TPEHUSL.

. nepranbpHple 1 HEMHEPUHUAIBHBIE CHCTEMBI 0TcUéTa. CHIIBI HHEPIUH TIPH ITOCTYTIAaTEIEHOM JBIDKCHIH.

. 3aKOH COXpaHEHHUS UMITYJIhCa CHCTEMBI MaTePHAIbHBIX TOYCK.

. LeHTp Macc cUCTEMBI, €T0 IBUKEHHE U JBUKEHHE OTHOCUTENILHO LIEHTpa Macc.

. [lpuHuMn peakTUBHOTO ABMKEHUA, ypaBHeHU Memepckoro u [{unomkoBckoro.

. PaboTa 1 MOIIHOCTE B MEXaHUKE.

. KoncepBatuBHBIC U IUCCHTIATHBHBIE CHUIEL. [l0TeHIIMANEHAS SHEPTHSL.

10. 3aK0H coXpaHEHHUs U MPEBPAIICHUs YHEPTUH JIJIs1 3AMKHYTHIX U HE3aMKHYTBIX CUCTEM.

11. JlunaMuka BpamaTeabHOro IBMKeHHs. MOMEHT CUJIbl. MOMEHT UMITyJIbca OTHOCUTENBHO TOYKU U OCH.

12. MowmeHT uHepiuu TBEpoTO Tena. Teopema IlITeitnepa.

13. Pabora u sHeprus mpu BpaIlaTeIbHOM JIBHKCHHH.

14. 3aK0H COXpaHEHUS MOMEHTA UMITYJIhCa.

15. Cuna uHepIuH MpH BpalaTeIbHOM JIBUKEHUH.

16. JuddepennmansHoe ypaBHEHHE KOJIeOAaTEIFHOTO ABIKSHHS U €T0 PEUICHHUE ISl CBOOOIHBIX HE3aTYXAIOIINX MEXaHHIECKUX
KOJIeOaHUH.

17. KonebarenbHoe nBmwxkenue. [lepron u yactoTa KojebaHuil. 3aKOH COXpaHEHUs SHEPTUH PU FApMOHUYECKUX KOJIeOaHUsIX.
18. MaTtematnyeckuii 1 pU3NICCKUI MasSTHUKH.

19. CBoOoanbIe HezaTyxatomue konebanus. Koadduiment 3atyxanus. Jlorapupmudecknii NeKpeMEHT 3aTyXaHHs.

20. BeiHy)/1eHHBIC MEXaHUIeCcKHe KoJieOaHus. SIBIeHne pe3oHaHca.

21. OCcHOBBI CHIEIMATTLHOW TEOPUU OTHOCUTEIHHOCTH.

22. YpaBHEHUE COCTOSHUS UAeaIbHOro ra3a. [lapaMeTpbl COCTOSIHUSA.

23. Nzomnporiecchl. AnnadaTHUeCKUi U TIOTUTPOTTMYSCKUH MPOIIECCHI.

24. Ter10€MKOCTh UAEATBHOTO rasa.

25. Havana (0CHOBHBIE 3aKOHBI) TEPMOJIHHAMUKH.

26. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETHICCKOM Teopuu. UHCIIO cTerneHelt cBOOOIbI.

27. PactipeneneHue MOJICKYI HACATHHOTO ra3a Mo CKOPOCTSIM U KHHETHIECKUM SHeprisiM MakcBeinia.

28. PacmpeneneHre o NOTECHIMATBHBIM YHeprusaM bonpimana. bapomerpudeckas dpopmyora.

29. DHTpomusl.

30. Hukier. KoaddumumeHT mone3Horo aedcTBus TeruoBoit mammmHbL. Llukmer KapHo.

31. Peanbnsiii (Ban-gep-Baanscos) ras.

32. M30TepMBbl HA€abHOTO U pealibHOro razoB. Ma3oBble NEPEXObl.

33. Senenus neperoca. KoahGuuueHTs! pa3inyHbIX MPOIECCOB MEPEHOCA U CB3b MEK/y HUMH.

34. IloBepxHOCTHOE HaTsDKeHHE. KanniisapHele SBICHUS.

O 0N AW

Bomnpocs! 11 caMONOATOTOBKHU K 3K3aMEHY B 2 ceMecTpe

. Dnexktpuueckuii 3apsj. 3akoH Kynona.

. IlepemeHHBIN TOK.

. HapsikeHHOCTB 37€KTPOCTAaTHIECKOTO TIOJIS.

. Tok cMeleHus.

. [loTeHnmam 3MeKTPUIECKOTO TOJI.

. ABIKeHHE 3apsHKCHHBIX YACTHIL B JICKTPUIECKOM W MAarHUTHOM TOJISX.

. IloTox BekTOpa HaNPsHKEHHOCTH AMEeKTpocTaTndeckoro noiisi. Teopema ["aycca.

. Bugpr MmaraeTukoB.

. CBsI3b HANPSHKEHHOCTH M MTOTEHIIHAIA YIEKTPHIECKOTO TTOJIA.

10. DHEprus U IIOTHOCTH YHEPTUH MAarHUTHOTO TIOJI.

11. ludnexTpuku B 3neKTpocTaTudeckoM nosie. [lonspusanus AUINEKTPUKOB.

12. MarauTHOE MOJIE COIEHOUA.

13. BexTop anexkrpudeckoro cMmemienus. Teopema ['aycca nist BeKTOpa 3IEKTPUUECKOTO CMEIEHHSL.
14. CoOcTBEeHHBIE HE3aTyXarOIIHNEe KOIeOaHuUs B JIEKTPUIECKOM KOHTYPE.

15. IIpOBOAHUKH B 3JEKTPOCTATUYECKOM II0JIE.

16. BeiHyX/1eHHBIE KOJIEOaHUS B JIEKTPHUECKOM KOHTYpE.

17. KoneHcaTopsl. DIEKTPOSMKOCTh TUIOCKOTO KOHJIEHCATOPa.

18. CoOcTBeHHBIE 3aTyXarolKe KoJeOaHus B JJICKTPHYECKOM KOHTYPE.

19. DHeprus u INIOTHOCTH YHEPTUH IJTEKTPUUECKOTO MOJIS.

20. D¢ ekt Xomna.

21. OCHOBHBIE TIOJOXKEHUS KIACCHYECKOW TEOPHUH MPOBOAMMOCTH M BHIBOJI Ha €€ OCHOBE 3akoHa Oma.
22. MexaHn3M HAMarHWYUBaHUSA (eppPOMarHeTHKOB.

23. OcHOBHBIE NOJOXKEHHS KIACCUIECKOM TEOPUH IPOBOJUMOCTH U BBIBOJ Ha €€ OCHOBE 3aKoHa J[xoynsa-JIeHna.
24. MarHuTHBIH JUITOJb.

25. 3axonsl OMa u Jlxxoynsa-Jlenna.

26. SIBneHue caMOMHAYKIMHA. THIYKTHBHOCTH

27. llpasuna Kupxrodda 1uis pacuera pa3BeTBICHHBIX LIETICH.

28. Hocurenu 31eKTpUYECKOTo TOKa B pa3lIUYHbIX cpefax. CBA3b MIOTHOCTH TOKA U CKOPOCTH ABMXKEHHS HOCUTENEH.
29. DneKTpUYECKU TOK B ra3ax.

O 003NN A W —




30.
31.
32.
33.
34.

35
36

DneKTpoMarHuTHoe mnosje. YpaBHeHuss MakcBeia.

MexaHHu3M 3JIeKTPOIPOBOHOCTH METAJIOB.

KoHTyp ¢ TOKOM B MarHuTHOM I10JIE.

MexaHHu3M 3JIEKTPOIPOBOAHOCTH IOy ITPOBOIHHKOB.

HuTerpanbHble TEOpEMbl MATHUTOCTATUKU O TIOTOKE U MUPKYJISIIIUU BEKTOpa

. MATHUTHOM UHYKIIUH.
. CBepXTIpOBOAUMOCTb.
37.
38.
39.
40.
41.
42.
43.
44,
45.

Tox npy 3aMbIKaHUU U Pa3MbIKAaHUH SJIEKTPUUECKOH LIETIH.

Cuna Jlopenna.

MaruautHoe nosie B BeulecTBe. BekTopa HanpsiKeHHOCTH MarHUTHOTO I0JIS U HAMarHWYeHHOCTH.
MarsuTtHOE T0JIe JBIDKYIIETOCS 3apsiia M MPOBOIHUKA C TOKOM.

DnexkTpoMarHuTHas uHAyKIus. 3akoH Papanes. [Ipasumno Jlenna.

DIEeKTPUUECKOE HATIPSIKESHHE.

[TpoBOJHUK C TOKOM B MATHUTHOM T10JIe. 3aKOH AMIepa.

DNEeKTPUUECKUNA TUMOJIb.

BsanMHas 3meKTpoMarHuTHAS HHITYKITHSL.

Bormpock! 11t npoBeneHus 3K3aMeHa B 3 CEMECTPE
1. UaTepdepennns ceeta. KorepeHTHOCTB 3NIEKTPOMAarHUTHBIX BOJNH. Pa3sHOCTP (ha3 m onTryeckast pa3HOCTh Xoa. Pacuer
nHTep(EPEeHINOHHOM KapTUHBI: YCIOBUS MAKCUMYMOB 1 MUHUMYMOB HHTCHCUBHOCTH.

O 0N Wi

16

31

. CrtocoOrI oTyYeHnsT KOTEPEHTHBIX CBETOBBIX BOJH. IHTEpdepeHnns cBeTa Ha TOHKHX TUICHKAX.
. Konbua HetotoHa. Mcnone3oBanue siBineHus HHTEPGEPEHIUH B TEXHUKE.

. qudpaxmus cBeTa.

. IIpunnun INoiirenca-®penens. 3oup1 OpeHens.

. Andpakius OpeHens Ha KPyTJIOM OTBEPCTUH U HENPO3PAYHOM JHCKE. 30HHBIC MJIACTHHKH.

. Mudpaxmus @payHrodepa Ha y3KOH SN U HA TUPPAKITHOHHOMN peIIeTKe.

. JudpaximonHas perieTka Kak CIeKTPaIbHbIA IPUOOp.

. Aucdpaxims peHTTeHOBCKIX JTydeii Ha KPUCTaIlIaX.

10.
11.
12.
13.
14.
15.
. TemoBoe U3My4YeHNE W TFOMUHUCIICHIUS.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

JluneitHas, KpyroBas U UIMITHYECKas MONSIpHU3anus cBeTa. 3akoH Maittoca.

WnTepdepeHnns NoIIpu30BaHHOTO CBETA.

HckyccTBeHHAS aHH30TPOTIHS.

HccnenoBanue pacnpeieicHus HanpspkeHui mpu aedopmaruu tei, potoynpyrocts. Iddekr Keppa.
[Monspuzamus cBeTa NPy OTPaXKEHUH U MPEIIOMIICHUN Ha TPAHUIIEC H30TPOIHBIX AHAICKTPHKOB.
3akoH bprocrepa.

3akon Kupxroga. PaBHOBeCHast INIOTHOCTh SHEPIUU U3JTYYCHHSI.

Nznydenue abcomoTHO yepHOTO Tena. Cepoe Telo.

3akons! Credana-bonsrmana n Buna. ®opmyna Panes-xuaca.

®opmyia Ilnanka. PaguanyonHas, spkocTHasi, LIBETOBAsk TEMIIEPATYPHI.

Onrtuueckast TUPOMETPHS KaKk CPEACTBO aBTOMATH3ALMH METAILTY pPIrUUYeCKUX IPOIECCOB.
TopMO3HOE PEHTTeHOBCKOE M3TyUeHHE. XapaKTePHUCTHIECKOE H3ITyUICHHE.

3akoH Mo3mu. PeHTreHOCTPYKTYPHBIH aHaJIN3 ¥ €r0 POJIb B METAILTYPIHH M METAJUIOBEICHUH.
Breminuit u BHyTpeHHUH QoToaddext. OnbiT bote. CBoiicTBa (HOTOHOB.
KopnyckynsapHo-BosHOBOH Jiyanu3m cBeta. Dddekt Komnrona.

3aKOHOMEPHOCTH B CIIEKTPax M3JIy4eHHs aTOMOB.

OmnsiTel Pesepdopra mo paccessHuIO -4acTHIl.

Mopnenu aroma. [Toctynarsl bopa.

OmnsiT @panka-I'epna. [IpaBmio KBaHTOBaHUS KPYTOBBIX OPOMT.

Teopus bopa a1 atoMa Boropoza.

. BoJIHOBEIE CBOMCTBA YaCTHII.
32.
33.
34,
35.

Bomnst Jle-bpoiinsa. CooTHomenne HeonpeaeneHnocTei ["aizendepra.

Judpakius 31eKTPOHOB Ha KPUCTAIUTHYCCKOHN pEIIeTKe.

KopnyckyisipHO-BOJIHOBOM J{yaJin3m.

VYpaeuenue Hlpenunarepa. Cmeicn - ¢pynkuuu. Pemenne ypasaenus llpenuarepa as atoma Bogopoaa. [IpHHIUT TPHYHHHOCTH

B MHKPOMHPE.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

KBanTOBBIC UHCa U UX QU3HUECKUI CMBICI.

punnun [Maynu. KBanTOBaHNE SHEPTUU U MOMEHTA UMITYJbCA.

CrieKTphl ¥ CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB.

Iepronuueckas cuctema 31eMEHTOB MeHeneena.

ITpunuun aeiicrust nazepos. [IpuMeHeHNe 1a3epoB B HAYKE U TEXHUKE.

CocTtaB U OCHOBHBIE XapaKTEPUCTHUKN aTOMHOTO spa. 3aps, Macca, SHEPTHUsl CBA3H, CIIMH M MarHUTHBIN MOMEHT S/Ipa.
Mopnaenu sinpa. SlnepHbie CUIIBIL.

CupHOe B3auMo/ieiicTBue. KopoTkoaeicTBe SIEpHBIX CHIL.

3apsinoBast HE3aBUCUMOCTb. B3anmHast opueHTtanus cnuHoB. CBOMCTBO HACHIIIEHUS.
BupTtyanbHble 4acTULBL.

EctecTBeHHas U UCKYCCTBEHHAs PAJHOAKTUBHOCTD.

3aKoH paAMOaKTHBHOTO pacaja, ajabda u 6era pacnan. ['amma usiydenue saep.
CrioHTaHHOE JIeNeHUe TSHKEIBIX A1ep, MPOTOHHAS PaJnOAKTHBHOCTE.




49. S nepuble peakuuu. Jenenue Tsokenbix saep. LlemHas peakuus.

50. ITpuHITMT TEWCTBUS SAAEPHOTO PEeaKkTopa.

51. TepMosiiepHas peakiusl.

52. Buapl B3auMOACHCTBHS dJIeMEHTApHBIX YacTHll. CHIIbHOE, dJIEKTPOMAarHuTHOE, CJI1ab0e U TPAaBUTAITMOHHOE B3aUMOICHCTBHSI.
53. Knaccugukamus 371eMeHTapHbIX YacTUIl. METOIbl pETUCTPAIIMY YaCTHI. YacTUIlbI 1 aHTHYACTUIBI. KBapkw.

5.2. Ilepeyenn padoT, BEINOJHSIEMBIX 110 JUCIUIIMHE (MOAY 10, npakTuke, HAP) - 3cce, pedepaTsl, npakTHYECKHE U
DacyeTHO-rpaduYecKkne DAGOThHL. KVDCOBBIE DA0OTHI. IIDOCKTHI ¥ D.

®DopMBI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH 00yJaIONUXCS 10 TUCITUTUINHE:
- TTo pazmeny 1-3 — nomamHee 3amanue Nel

- [o pazneny 4-5 — nomamrnee 3aganue Ne2

- [To pazmeny 6-7 — momamHee 3aganne Ne3

- [o pazneny 8-9 — nomamrHee 3amanue Ned

- [To pazmeny 10-11 — momarHee 3aganue Ne5

- [To pazmeny 12-13 — nomamHee 3aganne Ne6

Tembl 1a0OPaTOPHBIX PaboOT
3anstue 1. OueHka U pacyeT NOrpeurHOCTH
Pa6ota Ne 1. Onenka cirydaifHOM MOTPEIIHOCTH U JOBEPUTEIBHON BEpPOATHOCTH MPSMBIX U3MEpPEHUI

3anartue 2. 3aKOH COXpaHEHUsS UMITyJIbCa
Pabota Ne 2. M3yuenue 3akoHa COXpaHEHUS UMITYJIbCca

3ansTre 3. 3aKOH AMHAMUKY BPALIATEILHOTO ABHKCHUSI
Pa6ota Ne 3. M3ydenue 3akoHa TUHAMUKH BPAlIaTSIHHOTO IBHKEHHUS C MOMOIIBI0 MasiTHuka O0epOeka

3ansarue 4. MOMEHT HHEpLIUM TeJa
Pa6ota Ne 4. Onpenenenue momenTa uaepiuu nucka [Iposepka teopemsr Llteiinepa
Pabota Ne 5. OnpenencHre MOMEHTa HHEPIMH Tella, CKaTBIBAIOLIECTOCS C HAKJIOHHON TIOBEPXHOCTH

3ansaTre 5. MexaHndeckue KojaeOaHus
Pa6ota Ne 6. M3yuenue 3akoHa COXpaHEHUS] MOMEHTA UMITyJIbca
Pa6ota Ne 7. OnpezienieHre yCKOpEHUsI CBOOOTHOTO MaJACHUS ¢ TOMOIIBI0 000POTHOIO ¥ MATEMAaTHUECKOTO MAsITHUKOB

5.3. OueHo4Hble MaTepHAJIbI, HCIIOJb3yeMble ISl IK3aMeHa (onucaHue OMJ1eTOB, TeCTOB U T.IL.)

OL[CHO‘IHI)IG Cpe€acCTBa Jid IPOBEACHUA HpOMe)KyTO‘IHOﬁ aTTeCTalluU CTYJCHTOB MO AUCHUIIJIMHE BKIIIOYACT B ceos: MEPEUYCHb
BOIIPOCOB K 9K3aMeHy U KpUTEepHH (POPMUPOBAHUS OLCHOK; OLIEHOYHBIC CPECTBA JUIS OLICHKH TeKYyILIEH yCIeBaeMOCTH CTYACHTOB
(cobecenoBanue npu 3amuTe Ja00paTOPHBIX PaboT)

5.4. MeToanka oOleHKHM 0CBOEHUSs AUCUMILIMHBI (Moay.as, npakTuku. HUP)

MeTtoauka OLleHUBaHUS:

OrnieHKa «3a4TeHO» — pa3iesbl HHIUBHTyJIbHOTO 3a1aHUS BBITIOJHEHBI TOJHOCTHIO, TEXHHUECKHU TPaMOTHO O()OPMIICHBI.

OreHKa «HE 3a4TEHOY» — Pa3JIeNlbl HHAWBHAAYAIBHOTO 33aJaHHS BHIITOJHEHBI HE B TIOJTHOM 00BeMe, UMEIOTCS HETOYETHI B O(OPMIICHUA
3aJIaHUM.

LLIKAJIA OLIEHUBAHMU S TIPOMEXYTOUYHOM ATTECTALIMU:

«OTJIUYHO» — CTYACHT IMOKa3bIBACT FJ'Iy60KI/I€, HucyepIbiBaroniye 3HaHus B o0BeMe HpOfIZ[eHHOI;’I nporpaMmsbl, YBEPEHHO Z[eﬁCTByeT Io
MPUMEHCHUIO MOJTYUCHHBIX 3HAHMH Ha IMPAKTHUKE, T PAMOTHO U JIOTUYCCKU CTpOfIHO n3jaracTt Marepual Ipru OTBETE, yMECT
(I)OpMyHHpOBaTI) BBIBOJIBI U3 U3JIOKEHHOT'O TEOPETHUUICCKOTO MaT€puaia, 3HaCT JOIMOJHUTCIIbHO PEKOMCH/IOBAHHYTO JIMTCPATYPY,
«XOpOoHo» — CTYACHT MOKAa3bIBACT TBEPAbIC U JOCTATOYHO IMOJIHBIC 3HAHU B o0BeMe HpOﬁﬂCHHOﬁ porpaMmbl, 1OITYCKAcCT
HE3HAYMTEIbHBIE OIITHOKHU IIpHU OCBEIICHNUH 3aJTaHHBIX BOIIPOCOB, MPAaBUJIIBHO HeﬁCTByeT 110 MPUMEHCHUTIO 3HAHWUM Ha IIPAKTUKE, YETKO
n3Jjiara€T Marepual;

«YAOBJICTBOPUTECIIBHO» — CTYJACHT MMOKA3bIBACT 3HAHUSA B o0beMe HpOI‘/'I)IeHHOI\/'I mporpaMmMbl, OTBETHI U3JI1arac€t XOoTA U C OI_HI/I6KaMI/I, HO
YBEPCHHO UCIIPABIACMBIMHU TTOCJIC JONTOJTHUTEIIBHBIX 1 HABOJAANIUX BOIIPOCOB, MPAaBUJIIBHO }IeﬁCTByCT 10 MPUMEHCHUTIO 3HAaHWUM Ha
IIPAKTUKE,

«CHCYIOBJIETBOPUTEIBHO» — CTYACHT AOITYyCKACT prGHC OIIMOKHU B OTBETEC, HC IIOHUMACT CYIIHOCTH MU3JIaracMoro BOIpoca, HE YMECT
MPUMCEHATL 3HAHWS HAa TPAKTUKE, 1aC€T HCIOJHBIC OTBETHI HA JOIMOJHUTEIbHBIC U HABOAAIINUEC BOIIPOCHI.

6. YYHEBHO-METOJUYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iuTeparypa

6.1.1. OcHoBHAs INTepaTypa

ABTOpBI, COCTaBHTENN 3armaBue Bubmmorteka W3narenscTBo, roj

JI1.1 |TokaeB A.T'. ®usuka. Pazgen: Mexanuka 1 | MeToaudecKkue ocoOust Mocksa, 1985
MOJICKYyJIsIpHas pHU3HKa:
3aaHus U METOIUYECKUE
YKa3aHu




ABTOpBI, COCTaBUTENN 3arnaBue Bubnuoreka WznarenscTBo, rox
J1.2 dusnka: DIEKTPUIECTBO U Meroauueckue mocoous Mocksa, 2003
marHetusMm:: JIa6. XKypHan
(HomomHenue)
JI1.3 ®usnka. MexaHuka: Mertoaudeckue mocoous Mocksa, 1988
JlabopaTopHBIiA IPaKTUKYM
6.1.2. /lonoiHMTeIbHAS JTUTEPATypa
ABTODBI, COCTaBUTENN 3arnaBue Bubnuoreka W3znarenbcTBo, ro
JI2.1 | Hox pexn. O.T. Ousuka. Paznen: Meroaugeckue mocoous Mocksa, 1997
ManroukoBa MornekymsipHast pu3nKa u
TepMOJMHAMUKa: YueOHoe
nocobue
6.1.3. MeTtonnieckne pa3padoTKu
ABTODBI, COCTaBUTENN 3arnaBue Bubnuoreka W3znarenbcTBo, ro
JI3.1 [Mennukos O.U. ®usznka. COOpHUK 3a1ad JJIst MeTtonuueckue mocoous Mockaa, 1998
JoManHux 3aaanuii: COOpHUK
3a1a4
6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKAaMOHHOMH ceTn «AHTepHeT»
D1 |Hayunas snextponnast 6ubmuoreka https://elibrary.ru |https://elibrary.ru
D2 |Dnexrponnas 6udamoreka MUCuC http:/lib.misis.ru |http://biblioclub.ru
3 ObC YHuBepcurerckas 0MOINOTEKa OHIIANH http://lib.misis.ru
http://biblioclub.ru
6.3 IlepevyeHb NPOrpaMMHOIO 00ecTieYeHUst
I1.1  |Microsoft Office
I1.2 [Microsoft Teams
I1.3 |Canvas
6.4. Ilepeuenb MHGPOPMATUOHHBIX CIIPABOYHBIX CHCTEM M MPO(ECCHOHAIBHBIX 023 TaHHBIX
U.1 |Hayunas snextponnas oubnamnoreka https://elibrary.ru
N.2 |Dnexrponnas 6ubauoreka MUCuC http://lib.misis.ru
N.3 |3bC YHuBepcurerckas 6ubnnoreka onnaiH http://biblioclub.ru
N.4 |Poccuiickas miatdopma oTKpsITOro oopazosanus http://openedu.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
Ayn. Haznauenue OcHarienne
16 Odusuka HoyT0Oyk, mpoekTop, 3KpaH, HHTEpaKTUBHAs JOCKa
KOMIIJICKT _ TeMATHYeCKUX  TPE3CHTAINA,  JOCTVI K
16/1 duznka

8. METOINYECKHUE YKA3ZAHUA JJI1 OBYYAIOIUXCA

OO0beM 3HaHUi, KOTOpBIE HEOOXOANMO YCBOUTD NP N3yUYSHNUH yueOHOH JUCIUILIMHBL, onpesernsercs GeaepanbHbIM
rOCyAapCcTBEHHBIM 00paszoBaresibHbIM cTanaapToM (PI'OC), KOTOpkIi onpenessieT rocy1apCTBEHHbIE TPEOOBAHUSI K MUHUMYMY
COJIeprKaHMs 3HAHUH M yPOBHIO ITOJI'OTOBKH BBIITYCKHHKA MO AUCHUILTHHE. OOpa3oBaTeIbHbIe pe3ysbTaThl OCBOSHHS AUCIHUILUINHEI,
COOTBETCTBYIOIIUE ONpeeIeHHbIM KoMneTeHnusaM cornacHo ®I'OC, npuBeeHsl B Hauane HacToseil mporpammel. CoaepkaHue
TeM y4eOHOH JUCHUIIMHBI M TEM JIAOOPATOPHBIX IPAKTUKYMOB U NMPAKTUUECKHUX 3aHATHH NPHUBE/ICHBI B IpOrpamMMe. DTUM
OTIPEJICTISIFOTCSl MUHUMAaJTbHbIE 3HaHMUS, KOTOPBIE CTYAEHT JIOJDKEH JIEMOHCTPUPOBATH 110CIIE U3YYEeHHS AUCIUIUIMHEL. M TOoroBeIM
KOHTPOJIEM II0 TUCIUILIMHE SIBISIETCS 9K3aMeH. DK3aMeH ITPOBOANTCS ayAUTOPHO MO MHAMBUAYaJIbHBIM OmiieTam. sl ycrenHoi
MIOJITOTOBKH K HTOTOBOMY KOHTPOJIIO IIPEAJIaraeTcst BBIOIHUTD CIICTYIONIHE MEPOIIPUSTHS: CHCTEMaTHYECKH IPOpadaThIBaTh
JIEKIIMOHHBII MaTepuall IIPH NOATOTOBKE K MPAKTUYECKUM U JTa00PaTOPHBIM 3aHATHSAM; BBIIIOJIHUTE JJaDOpaTOpHbIe paObOThI 10 BCEM
TEeMaM JUCLUILIMHBI (BBIIIOJHEHUE J1a00paTOPHBIX PabOT MpeycMaTpuBaeT 3al0IHEHNE OTYETOB, KOTOPHIE COCTABIISIIOTCS B
3JIEKTPOHHOM BHUJI€); 3alIUTHTH JJaOOpaTOpHBIE pabOThI IO BCEM TeMaM JNCHUILIMHEL. 3alinTa IPOBOJIUTCS B BUIE COOECEeI0BaHMS




