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ayJJUTOPHBIC 3aHATHS 36
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Pacnpenesienne 4acoB THCHHUILJIMHBI IO ceMeCTPaM

Cemectp
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KonraktHas paboTa 36 |36 |36 (36
Cam. pabota 72 |72 |72 (72
Hroro 108 | 108 108 | 108




IIporpammy coctaBui(n):
K.X.H., Jouenm, Ilnexoeuu C.J].

Pabouast nporpamma
Kpucrannodusuka
Pazpaborana B cootBeTcTBHHE ¢ OC BO:!

CaMOCTOSITENBHO YCTaHABIMBAEMBIN 00pa30BaTEIbHBIN CTAHIAPT BBICIIET0 00pa3oBaHus - OakanaBpuat deaepanbHOe
rOCyZapCTBEHHOE aBTOHOMHOE 00pa3oBaTesibHOE yupexkIeHUE BhIcIIero oopazoanust «HarmoHansHbIi ncce10BaTeIbCKUH
TexHonorudeckuit yausepcuter « MUCHCy» o HanpaBneHuto moarotoBku 22.03.01 MarepuaiioBeieHHE U TEXHOJOTHH MaTEPHATIOB
(mpukas ot 02.04.2021 r. Ne 119 0.B.)

CocraBiieHa Ha OCHOBAaHHMH y4eOHOTO TUTaHa!

22.03.01 MatepuanoBeneHie U TEXHOJIOTHH MaTepuainoB, MuTM-26.plx MarepuaioBeIcHHE U TEXHOJOTUH HOBBIX MaTEPHAJIOB,
yTBepxkJIeHHOro Y4eHsiM copetoM BO HUTY "MUCHUC" 21.11.2025, npotokon Ne 3-25

Pabouas mporpamMMa oj00peHa Ha 3aceqaHuu Kadeapsl
Ba3oBbIX JTUCHHIINH
IIpoTtokoun ot 14.05.2026 1., Ne9

3aB. kadenpoii k.T.H., norieHT Mokpeuosa JI.O.




1. EJIN OCBOEHUSA

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

1.2]- (l)OpMI/IpOBaHI/Ie HpeL[CTaBJ'IeHI/Iﬁ (6] (byH)IaMeHTaJ'H)HBIX TMOHATHUAX U OCHOBHBIX 3aKOHAX 3JICKTPOJUHAMUKHU

1.3]- nomyueHne HaBBIKOB PEMICHNUS HU3MUECKUX 3a7ad, YMEHHUS BBIIEIATh U MOJCIUPOBAThH (PU3NIECKOE SIBIICHUE

1.4]- oGy4eHue COBpeMEHHBIM METO/IaM MPOBEACHUS (PU3NUECKOT0 SKCIEPHUMEHTA M TIOATOTOBKA K IPUMEHEHHIO TI0JTyYEHHBIX
3HAHMH NPH U3YUYECHHH U yCBOCHUH 00IIETIPO(ECCHOHATBHBIX U CIICIHAIBHBIX AUCIUIUINH

1.5]- IIOJIyYCHHUEC HABBIKOB, HGOGXOHI/IMHX JJI1 UCCIICJOBAHUSA CBOICTB OJICKTPUYECKHUX CUCTEM U HBHCHHﬁ, JJIT UCCIIEJOBAHUA
CBOICTB QJICKTPUYCCKUX CUCTEM U SIBIICHUM

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

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM TIPOI'PAMMBI

Hukn (pazmen) OIT: |B1.B

2.1| TpeGoBanus K MpeIBapUTEIbHON MOATOTOBKE 00y4YAIOLIET0CH:

2.1.1{MaremaTuka

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

2.2.1| Temodpu3uka u TEIIIOTEXHUKA

2.2.2|Mexanuka

3. PE3YJIbTATBI OBYUYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMU
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 COOTBETCTBYIOIIHUX AHATUTHYCCKUX, BBIYUCIUTECJIBbHBIX M OKCICPUMECHTAJIBHBIX METO/10B,
NPUMEHATD CHCTEMHBIH MOAX0X JJI5 pelICcHUuA MOCTABJCHHBIX 3a/1a4

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

3HaTh:

VYK-1.3-31 maTteMaTH4YeCKHE, €CTECTBEHHOHAYYHbIE METO/IbI [UIsl HCIIOJIb30BaHUs B NPO(EeCCHOHAIBHOI NeSTeIbHOCTH

YMerh:

VK-1.3-Y1 pemarts HecTaHmapTHBIE TPodecCHOHANBHBIE 32/1a4H, B TOM YUCIIE B HOBOH I HE3HAKOMOM cpelie U B
MEXTUCIUIUIMHAPHOM KOHTEKCTE, C IPUMEHEHHEM MaTeMaTHUECKUX, €CTECTBEHHOHAYYHBIX COI[HAIbHO-?PKOHOMUYECKHUX U
npodecCHOHATBHBIX 3HAHUH

Baagernb:

VK-1.3-B1 HaBBIKAMH CAMOCTOSTEILHOIO NMPUMCEHCHUSA MAaTECMATUYCCKUX, CCTCCTBEHHOHAYYHBIX U COIITUAJIbHO-3KOHOMUYCCKUX
METOAOB IJIsA UCTIOJIB30BAHUA B PECIICHNU HECTAH AaPTHBIX l'[pO(beCCI/IOHaHI)HI)IX 3ajga4

4. CTPYKTYPA U COOEP) KAHUE

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. JlnHaMuKa MaTepruaTbHON 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 MaTepHaIbHONW TOUKH

Mp/
1.3 CamocrosiTenbHoe n3yueHue marepuaina /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 U U3MEHEHUS UMITYJIbca B MEXaHUKE. JI1.3J12.1J13.1
3aKOHBI COXPaHEHUS! U U3MEHEHHS] MOMEHTA 213233
UMITyJIbca B MexaHuke /JIex/

2.2 MomeHT HHepIH 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 IMITyJIbCa
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 coxpaHeHus sHepruu. Kunernueckas VYK-1.3 JI1.1J11.2
SHEpTrus Teja MPU INIOCKOM JABHKEHHUU JI1.3J12.1J13.1
Hewnneprmansaeie cucteMsl oTcueTa. Konebanus 21322 33
MaTeMaTHYecKoro u ¢guzndeckoro 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
COCTOSTHUSI TEPMOJIMHAMHYECKUX cucTeM. Bropoe u JI1.3J12.1J13.1
TpeThe Havyaia TepMOJUHAMUKH. PeanbHbie raspl 21322 33
/Jlex/

4.2 ITepsoe ragyano T/]. Beraucienne paboTh raza 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
OTHOCUTEJIbHOCTH

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

5.2 3aKoHBI cTaTHYecKon ¢pu3uku. Pacrpenenenue 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
HanpsoxkeHHOCTB 35eKTprdeckoro moiisi. OCHOBHEIE JI1.3J12.1J13.1
YPAaBHEHHUS IEKTPOCTATHKU B BAKyyMe. 019233

DJIeKTPOCTATUYECKOE TOJIE B AUIIICKTPUKAX.
IIpOBOAHUKH B 3JIEKTPOCTATHYECKOM IIOJIE.
Konnencaropsl. DHEPrus 3JIeKTPUIECKOTO 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
cyneprno3unuu. Pacuet HaNmpsHyKEHHOCTH TIOJIS OT
pacnpeeneHHoro 3apsaa. [IpumeneHne TeopeMsl
Taycca ans pacdera 31eKTPOCTATUIECKUX TOJIEH.

Pabora B morennmansaoMm mose. [lorermnnan. CBsa3b
MEK/1y HANpPSHKEHHOCTHIO U TOTEHIIUAIOM.
JM3IIeKTPUKY B 3JIEKTPUIECKOM TIOJIE.
Ionapuzanus ausnekTpuKoB. MneanbHblil
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 eKTpHYeCKUN 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
LIEeTIeH MOCTOSTHHOTO TOKA. DJIEKTPUUYECKHUI 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 CamocrosiTenpHOE 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 3JIEKTPOHHON TEOPHUH
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 3JIEKTPOAMHAMUKH

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
Makcgemna. Konebanus n Bonusl. 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. HTepdepeHums. 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
paszaena cpel. Buasl nonsipusanuu cBeTa. 219233
Onrtuyueckue CBOCTBa aHM30TPOITHBIX CPEI.

JIBoitHOE JTyuenpenomienne. MaTepdepeHus
MOJISIPU30BaHHBIX BOJH. VcKyccTBeHHAs
aHm3oTtponus /JIex/

11.2 IMonspu3zamus ceera. Pacuer xapakTepuCTUK 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 KopryckynsapHo-BOJIHOBas 1BOHCTBEHHOCTh 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
Pa3gen 13. ®u3uka TBEpIOro Tejia, ATOMHOIO
SIIPa U 3JIeMEHTAPHBIX YaCTHI]

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

13.2 Crpoenue aTomMa. DIEKTPOHHAs 30HHAsI CTPYKTypa YK-1.3 JI1.1J11.2
TBeporo 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. Bonipochl 111 caMOCTOSITE/ILHOI MOATOTOBKH K 3K3aMeHY (3a4€Ty C OLIEHKOi)

dopmaMu IPOMEKYTOUHON aTTECTaLUK 0 AUCHUILTHHE SIBISIOTCS: 9k3aMmeH (1, 2, 3 cemectp)

Bomnpocs! s caMmonoAroToBKH K 3k3aMeHy B 1 cemectpe




1. OcHOBHBIE KNHEMATUYECKUE MapaMeTPhl MOCTYATENBHOTO ABMKEHUS: TPACKTOPHS, JUIMHA MTyTH, IEpEMELICHHE, CKOPOCTh,
HOpMaJIbHOE, TAHTEHIHAJIFHOE 1 OJTHOE YCKOPCHHS.

2. OcHOBHBIE KHHEMAaTUUYECKHUE MapaMeTPphl BpallaTeIbHOTO JIBUXKEHU: YTOJI IOBOPOTA, YIJIOBBIE CKOPOCTh U YCKOPEHHUE U UX CBSI3b
C JIMHEWHBIMU TIApaMETPAMHU.

. Junamuka marepuanbHoit Touku. 3akoHbl HeloToHa. Cuia u macca. Cuiibl TATOTEHHUSI, YOIPYTOCTH U TPEHHUS.

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

. 3aKOH COXpaHEHUS UMITYJIhCa CHCTEMBI MaTEePHAIIBHBIX TOUYCK.

. IleHTp Macc CUCTEMBI, €ro IBUKEHUE U ABIDKEHHE OTHOCUTENIBHO IIEHTpa 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 3HEpTHUs IPU BPAIIATSIEHOM JBHKCHHU.

14. 3aK0H COXpaHEHUS MOMEHTA UMITYJIhCa.

15. Cuna uHepluu NpH BpalaTeIbHOM JIBHKEHUU.

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

17. KonebarenbHoe nBmkenue. [lepron 1 yactora konebaHuil. 3aKOH COXPaHEHUs SHEPTUH [IPU FapMOHHYECKUX KOJIeOaHUsX.
18. MaTtemaTtniaeckuii 1 QU3UICCKUN MasSTHUKH.

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

20. BeiHy)/1eHHBIC MeXaHUIecKHe KosieOaHus. SIBiieHNe pe3oHaHca.

21. OCcHOBBI CHIEIMATTLHOW TEOPUU OTHOCUTEIHHOCTH.

22. YpaBHEHHE COCTOSIHUSA UeanbHOro rasza. IlapameTps! coCcTOSHUS.

23. Nzomnporiecchl. AnnadaTHUeCKUi U TIOTUTPOTTMYSCKUH MPOIIECCHI.

24. Ter10€MKOCTh UAEATBHOTO rasa.

25. Havana (OCHOBHBIE 3aKOHBI) TEPMOIHMHAMHKH.

26. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUIECKON Teopuu. Uncio creneHeil cBoOObI.

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

28. PacmpeneneHre o NOTEHIMATBHBIM dHeprusiM bompiMana. bapoMerpudeckas popmyna.

29. DHTpomusl.

30. Huxoer. Koaddumument monesHoro aeicTBus TerwtoBoii MammHseL. ket Kapao.

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

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

33. SBnenus neperoca. KoapGpuuueHTs! pa3IndHbIX MPOIECCOB MEPEHOCA U CBA3H MEXKTY HUMH.

34. IloBepxHOCTHOE HaTsDKeHHE. KanniisapHele SBICHUS.

O 0N AW

Bomnpocs! 111 caMONIOATOTOBKH K 3K3aMEHY B 2 ceMecTpe

. Dnexktpuueckuii 3apsj. 3akoH Kynona.

. IlepemeHHBIN TOK.

. HapsikeHHOCTB 37€KTPOCTAaTHIECKOTO TIOJIS.

. Tok cMeleHus.

. [loTeHnma 3MeKTpUIECKOro MOJI.

. ABIKeHHE 3apsHKCHHBIX YACTHIL B JICKTPUIECKOM W MAarHUTHOM TOJISX.

. IloTox BexTOpa HaNPsHKEHHOCTH AIEKTpocTaTndeckoro nois. Teopema ["aycca.

. Bugpr MmaraeTukoB.

. CBsI3b HANPSHKEHHOCTH M MTOTEHIIHAIA YIEKTPHIECKOTO TTOJIA.

10. DHEprus u IIOTHOCTH YHEPTUH MATHUTHOTO TOJIS.

11. ludnexTpuku B 3neKTpocTaTudeckoM nosie. [lonspusanus AU3IEeKTPUKOB.

12. MarauTHOE MOJIE COIEHOUA.

13. BexTop anexkrpudeckoro cMmemienus. Teopema ['aycca nist BeKTOpa 3IEKTPUUECKOTO CMEIEHHSL.
14. CobcTBEeHHBIE HE3aTyXaroIne KoJIe0aHus B dJIEKTPUUECKOM KOHTYPE.

15. IIpOBOAHUKH B 3JEKTPOCTATUYECKOM II0JIE.

16. BeiHy/1eHHBIE KOJIE0aHUs B 3JIEKTPUIECKOM KOHTYDE.

17. KoneHcaTopsl. DIEKTPOSMKOCTh TUIOCKOTO KOHJIEHCATOPa.

18. CoOcTBeHHBIE 3aTyXarolKe KoJeOaHus B JJICKTPHYECKOM KOHTYPE.

19. DHeprus u IIOTHOCTh YHEPTUH IEKTPUIESCKOTO OIS,

20. D¢ ekt Xomna.

21. OCHOBHBIE TIOJOXKEHUS KITACCHYECKOW TEOPUHU TMPOBOJAUMOCTH U BEIBOJI HA €€ OCHOBE 3aKoHa OMa.
22. MexaHn3M HAMarHWYUBaHUSA (eppPOMarHeTHKOB.

23. OcHOBHBIE NOJOXKEHHS KIACCUUIECKOM TEOPUH IPOBOJUMOCTH U BBIBOJ Ha €€ OCHOBE 3aKoHa Jlxoyns-JIeHna.
24. MarHuTHBIH JUITOJb.

25. 3axonsl OMa u Jlxxoynsa-Jlenna.

26. SIBneHue caMOMHAYKIMA. HIYKTHBHOCTD

27. llpasuna Kupxrodda 1uis pacuera pa3BeTBICHHBIX LIETICH.

28. Hocurenu 31eKTpU4ECKOTro TOKa B pa3lNU4HbIX cpeAax. CBs3b MIOTHOCTH TOKA U CKOPOCTH JABIKEHUSI HOCUTEIEH.
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 3JICKTPOIPOBOTHOCTH ITOJTYIIPOBOTHUKOB.

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 Hanps»KeHHOCTH MarHUTHOTO MOJIS 1 HAMarHU4E€HHOCTH.
MarsuTHOE ToJIe IBIDKYIIETOCS 3apsiia M IPOBOIHIKA C TOKOM.

DnexkTpoMarHuTHas uHAyKIus. 3akoH Papanes. [Ipasumno Jlenna.

DIEeKTPUUECKOE HATIPSIKESHHE.

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

DNEeKTPUUECKUNA TUTIONb.

BsanMHas 3meKTpoMarHuTHAS HHITYKITHSL.

Bormpocs! 11t npoBeneHus 3K3aMeHa B 3 ceMecTpe
1. UaTepdepennns ceeta. KorepeHTHOCTB 3NIEKTPOMAarHUTHBIX BOJNH. Pa3sHOCTP (ha3 m onTryeckast pa3HOCTh Xoa. Pacuer
uHTep()EpEHINOHHOM KapTHUHBI: YCIOBUSI MAKCUMYMOB U MUHUMYMOB HHTEHCUBHOCTH.

O 0N Wi

16

31

. Crtoco0bI oTyueHHsT KOTEPEHTHBIX CBETOBHIX BOJH. IHTEepdepeHns cBeTa Ha TOHKHX IDICHKAX.
. Konbua HetotoHa. Mcnone3oBanue siBineHus HHTEPGEPEHIUH B TEXHUKE.

. qudpaxmus cBeTa.

. IIpunnun INoiirenca-®penens. 3oup1 OpeHens.

. Andpakius OpeHens Ha KPyrJioM OTBEPCTUH U HENPO3PAuyHOM JHCKe. 30HHBIE TNIACTHHKU.

. qudpaxmus @payHrodepa Ha y3KOH IMIETH ¥ HA JUPPAKITHOHHON peIIeTKe.

. JudpaximonHas perieTka Kak CIeKTPaIbHbIA IPUOOp.

. Aucdpaxims peHTTeHOBCKIX JTydeii Ha KPUCTaIlIaX.

10.
11.
12.
13.
14.
15.
. TeroBoe U3My4YeHUE W TFOMHHUCIICHITUS.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

JluneitHas, KpyroBas U UIMNTHYECKas HOJSIpU3aIys cBeTa. 3akoH Maoca.

WnTepdepeHnns NoIIpu30BaHHOTO CBETA.

HckyccTBeHHAS aHH30TPOTIHS.

HccnenoBanue pacnpeieicHus HanpspkeHui mpu aedopmaruu tei, potoynpyrocts. Iddekr Keppa.
[Monspuzamus cBeTa MpH OTPaKEHUH U MPEIIOMIICHUN Ha TPAHUIIE U30TPOITHBIX TUIICKTPUKOB.
3akoH bprocrepa.

3akon Kupxroga. PaBHOBeCHast INIOTHOCTh SHEPIUU U3JTYYCHHSI.

Nznydenue abcomoTHO yepHOTO Tena. Cepoe Telo.

3akons! Credana-bonsrvana n Buna. ®opmyna Panes-/[xuHca.

®opmyia Ilnanka. PaguanyonHas, spkocTHasi, LIBETOBAsk TEMIIEPATYPHI.

Onruueckas TUPOMETPHS KaK CPEACTBO aBTOMATH3AIMH METAJLTYPrUUeCKUX IPOIECCOB.
TopMO3HOE PEHTTeHOBCKOE M3TyUeHHE. XapaKTePHUCTHIECKOE H3ITyUICHHE.

3akoH Mo3nu. PeHTreHOCTPYKTYpHBIH aHaIN3 U €ro poiib B METAJUTYPrHH M METAIJIOBEICHHN.
Bremnuit u BHyTpeHHU QoToaddext. OnbiT bote. CBolicTBa (OTOHOB.
KopnyckynsapHo-BosHOBOH Jiyanu3m cBeta. Dddekt Komnrona.

3aKOHOMEPHOCTH B CIIEKTPax M3JIy4eHHs aTOMOB.

OmnsiTel Pesepdopra mo paccesHUO -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 371eKTPOHOB Ha KPUCTAIDTHYESCKON peIIeTKe.

KopnyckyisipHO-BOJIHOBOM J{yaJin3m.

VYpasuenue lpequnarepa. Cmeicn - ¢pynkuuu. Pemenne ypasuenus llpenuarepa ans 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.

Mpunnun [Maynu. KBaHTOBaHUE SHEPTUU M MOMEHTA UMITYJIbCA.

CrieKTphl ¥ CTPOSHUE MHOTO3JIEKTPOHHBIX aTOMOB.

Iepronuueckas cuctema 31eMEHTOB MeHeneena.

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

CocTaB U OCHOBHBIE XapaKTEPUCTUKN aTOMHOTO A11pa. 3apsil, Macca, YHEPTUs CBSI3M, CIUH U MAaTHUTHBIA MOMEHT S7pa.
Mopgpenu sinpa. SInepHble CHIIBL.

CupHOe B3auMo/ieiicTBue. KopoTkoaeicTBe SIEpHBIX CHIL.

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

EctecTBeHHas 1 UCKYCCTBEHHAs PAJUOAKTUBHOCTD.

3aKoH paaAn0aKTHBHOTO paclaja, anbha u 6era pacnaj. ['amMmma uzmydeHue saep.
CrioHTaHHOE JIeNeHUe TSHKEIBIX A1ep, MPOTOHHAS PaJnOAKTHBHOCTE.




49. S nepubie peakuuu. Jlenenue Tsokenbix saep. LlenHas peakuus.

50. ITpuHITMT TEWCTBUS SAAEPHOTO PEeaKkTopa.

51. TepMosiiepHas peakiusl.

52. Buapl B3auMOACHCTBHS dJIeMEHTApHBIX YacTHll. CHIIbHOE, dJIEKTPOMAarHuTHOE, CJI1ab0e U TPAaBUTAITMOHHOE B3aUMOICHCTBHSI.
53. Knaccugukanus 371eMeHTapHbIX YacTull. MeTOIbI pEerucTpaIiy 4acTuil. YacTHIBI U aHTUYACTHIBL. KBapKH.

5.2. Ilepeyenn padoT, BHINOJHAEMBIX 10 JUCHHMILINHE (MOY 110, IpakTHKe, HUP) - 3cce, pedepaTsl, npakTHYECKHE U
DacyeTHO-rpaduYecKkne DAGOTHL. KVDCOBBIE DA0OTHI. IDOCKTHI ¥ D.

DopMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00yJatOIIUXCs 110 TUCITUTITHHE:
- 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

3anHsTue 3. 3aKOH JUHAMUKH BPALIaTeIbHOTO ABHKCHUS
Pabora Ne 3. M3y4enue 3aKoHa TUHAMUKH BpaIlaTeIbHOTO JABM)KEHHS C TOMOILIbI0 MasTHHKa OOepOeka

3ansarue 4. MOMEHT HHEpLIUM TeJa
Pa6ota Ne 4. Onpenenenue momenTa uaepiuu nucka [Iposepka teopemsr Llteiinepa
PaGora Ne 5. OnpenencHrie MOMEHTa WHEPIUH TEIIA, CKATHIBAIOMIETOCS C HAKIIOHHOW TTOBEPXHOCTH

3ansaTre 5. MexaHnndecknue KoineOaHus
Pa6ota Ne 6. M3yuenue 3akoHa COXpaHEHUS] MOMEHTA UMITyJIbca
Pa6ota Ne 7. OnpezienieHre yCKOPEHUsI CBOOOTHOTO MaJACHUS ¢ TOMOIIBI0 00OPOTHOIO M MATEMATHUECKOT'0 MasITHUKOB

5.3. OneHo4Hble MaTEepHAJIbI, HCIIOJb3YyeMble VIS IK3aMeHa (onucaHue OMJ1eTOB, TECTOB M 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 KpUTEpHU (OPMUPOBAHUS OLCHOK; OL[CHOYHBIE CPENICTBA ISl OLICHKU TEKYILEH YCIIeBaeMOCTH CTYJCHTOB
(cobecenoBanue npu 3amuTe 1a00PaTOPHBIX padboT)

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

MeTtoauka OLleHUBaHUS:

OlLieHKa «3a4TEHOY» — pa3/iesbl UHIUBHIyJIbHOTO 33JaHUS BBITTOJHEHBI TOJTHOCTHIO, TEXHUYECKH TPAMOTHO O(OPMIICHBI.

OreHKa «HE 3a4TEHOY» — Pa3JIeNIbl HHANBHAAYAILHOTO 3aJJaHHS BHIITOJIHEHEI HE B TIOJIHOM 00BeMe, IMEIOTCSI HeJOYETHI B O(DOPMIICHHN
3aJIaHUM.

LLIKAJIA OLIEHUBAHMU S TIPOMEXYTOUYHOM ATTECTALIMU:

«OTJIUYHO» — CTYACHT IMOKa3bIBACT FJ'Iy60KI/I€, HCYCPIIBLIBAONINEC 3HAHWA B o0BemMe HpOﬁﬂeHHOﬁ nporpaMMbl, YBEPpEHHO ,I[eﬁCTByeT 1o
MPUMEHCHUIO MOJTYUYCHHBIX 3HAaHMH Ha MPAKTHUKE, TPAMOTHO U JIOTUYCCKH CTpOﬁHO H3JiaracT Marepua npmu OTBETE, yMECT
(I)OpMyHHpOBaTI) BBIBOJBI U3 U3JIOKEHHOI'O TEOPETHUICCKOTO MaT€puraia, 3HaCT JOTIOJTHUTCIIbHO PEKOMEHIOBAHHYIO JINTEPATYPY,
«XOpOoHo» — CTYACHT MOKAa3bIBACT TBEPAbIC U JOCTATOYHO IMOJHLIC 3HAHWS B o0BeMe HpOﬁﬂeHHOﬁ porpaMmebl, I0ITYCKACT
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 MporpaMMbl, OTBETHI U3JIaracT XOTA 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 IMIOHUMACT CYIIHOCTH MU3JIara€Moro BoIpoca, HE yMeE€T
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 |Tokaes A.T. ®usuka. Pasgen: Mexanuka | MeTtoauueckue ocoous Mocksa, 1985
MOJIeKyIsipHast (PU3UKa:
3a1aHns 1 METOIMYECKHE
yKa3aHu




ABTOpBI, COCTaBUTENH 3arnaBue Bubnuorteka W3narenbctBO, roa
JI1.2 ®usznka: DIEKTPUIECTBO U Metoauveckue ocoous Mocksa, 2003
marHetusMm:: JIa6. XKypHan
(HomomHenue)
JI1.3 dusnka. Mexanmka: MeTtoandecKkue mocooust Mocksa, 1988
JlabopaTopHBI IPaKTUKYM
6.1.2. /lonoiHMTeIbHAS JTUTEPATypa
ABTODBI, COCTaBUTENN 3arnaBue Bubnuoreka W3znarenbcTBo, ro
JI2.1 | Hox pexn. O.T. Ousuka. Paznen: Metoandeckue nocooust 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-TeJIeKOMMYHUKAMOHHOMH ceTn «UHTepHeT»
D1 |Hayunas snexrponnast 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
6.4. Ilepeuenb MHGPOPMATUOHHBIX CIPABOYHBIX CHCTEM M MPO(eCCHOHAIBLHBIX 023 TaHHBIX
N.1 |Hayunas snextponnas 6ubinoreka https://elibrary.ru
N.2 |Onekrponnas oubimorexa MUCuC http://lib.misis.ru
N.3 |3bC YHuBepcurerckas 6ubnnoreka onnaiH http://biblioclub.ru
W.4 |Poccuiickas rutatdopma OTKpEITOT0 oOpasoBanus http://openedu.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
Ayn. Haznauenue OcHarienne
16/1 Kpucramioduzuka
16 Kpucramnoduzuka HoyTt0yk, npoektop, 3KpaH, HHTEpaKTHBHAs J0CKa
KOMILIGKT __ TEMATHUYECKMX _ NDE3CHTAIMA.  JIOCTVI K

8. METOINYECKHUE YKA3ZAHUA JJI1 OBYYAIOIUXCA

OO0beM 3HaHUil, KOTOpBIE HEOOXOANMO YCBOUTD NP N3yUSHUH y4eOHON TUCIUIUINHEI, onpeneiseTcs GpeaepaabHbIM
TOCYAapCTBEHHBIM 00paszoBaTenbHbIM cTannapToM (PI'OC), KoTopsIii onpenenseT rocy 1apcTBeHHbIE TPEOOBAHUS K MUHUMYMY
COJIeprKaHuMs 3HAHUH M YPOBHIO ITOJITOTOBKH BBIITYCKHHKA MO AUCHUILIMHE. OOpa3oBaTebHbIE PE3yNIbTaThl OCBOSHHS TMCLHUILIHHB,
COOTBETCTBYIOIIUE ONpeAeIeHHbIM KoMneTeHnusaM cornacHo @I'OC, npuBeneHsl B Hauase HacToAllel nporpaMMel. Conepkanue
TeM y4eOHOH JUCHUIIMHBI M TEM JIAOOPATOPHBIX IPAKTUKYMOB U MPAKTUUECKHUX 3aHATUH NPHUBE/ICHBI B IpOrpamMMe. DTUM
OTIPEJIETISIFOTCSl MUHUMAJIbHBIE 3HAHHUS, KOTOPBIE CTY/ICHT JIOJDKEH AEMOHCTPUPOBATH I10CIIE N3YUYEHUs JUCHUITIHHBL. VITOroBBIM
KOHTPOJIEM II0 TUCIUILIMHE SIBISETCS 9K3aMeH. DK3aMeH ITPOBOANTCS ayAUTOPHO MO MHAMBUAYaJIbHBIM Omiietam. s ycrienmHoi
MOJITOTOBKH K HTOTOBOMY KOHTPOJIIO ITPEAJIaraeTcst BBIIOJIHUTD CICAYIONINE MEPOTIPUATHS: CUCTEMaTHIYECKH 1IpopadaThIBaTh
JIEKIIMOHHBII MaTepuall IpH NOATOTOBKE K MPAKTUUECKUM H JIA00PATOPHBIM 3aHATHSM; BHITIOJIHHUTH J1a00OpaTOpHBIE pabOTHI IO BCEM
TEeMaM JUCLUILIMHBI (BBIIIOJHEHUE J1a00paTOPHBIX PaboT NpeycMaTpuBaeT 3al0IHEHNE OTYETOB, KOTOPHIE COCTABIISIOTCS B
3JIEKTPOHHOM BHUJI€); 3aIlIUTHTH JJaOOpaTOopHbIe paboThI IO BCEM T€MaM JUCLIUILIMHBL. 3aliTa MPOBOAUTCS B BHJIE COOECETOBaHMUS




