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Busuposanue PIL/] nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

IIpencenarens MK PHC

L 2023 r.

Pabouast nporpamMma nepecMoTpeHa, 00CYyKaeHa U 0100peHa JUist
ucronHenns B 2023-2024 yueOHOM roay Ha 3aceIaHnu Kabeapsl
(x911) ®usmka 1 TeopeTHUSCKast MEXaHUKA

ITporokoi oT 2023 . Ne

3aB. kadenpoii sanos B.U., 1. ¢pus.-mart. Ha?K, npodeccop

Buzuposanue PIIJ] nns ucnoiHenusi B ouepeHoM yueOHOM rogy

IIpencenarens MK PHC

2024 1.

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa H 0100peHa IS
ucnosiHeHus B 2024-2025 yueOHOM rojy Ha 3aceqaHuu Kadeapbl
(x911) ®usmka u TeopeTHUECKast MEXaHUKA

IIporokomor 2024r. Ne
3aB. kadpenpoit Ianos B.U., a. ¢pus.-mat. Hayk, npodeccop

Busuposanue PII/] niist ncnoJiHeHHsI B 04epeiHOM y4eOHOM roay

IIpeacenarens MK PHC

2025 1.

Pabouvas nporpamma nepecMoTpeHa, 00CyaeHa 1 0100peHa JuIst
ucnonHenus B 2025-2026 yueOHOM roay Ha 3acefaHuu Kadeapsl
(k911) ®duznka u TeopeTnyecKass MEXaHUKa

[Ipotokomor 2025r. Ne
3aB. kadenpoii IBanos B.U., 1. ¢pus.-mat. Hayk, mpodeccop

Buzupoanue PIIJ] nis ucnmoiHeHus1 B 04epeHOM Y4eOHOM IOy

IIpencemarens MK PHC

2026 .

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa IS
ucnojHeHus B 2026-2027 yueOHOM Toay Ha 3aceqaHuu Kadheapsl
(x911) dusmka u TeopeTUIECKast MEXaHUKA

IIpoTokomor 2026r. Ne
3aB. kadpenpoii ianos B.U., a. pu3.-mat. Hayk, npodeccop



Pabouvas nporpamma qucuuiuinHel - Ousnka

paspaborana B coorBercTBuu ¢ ®I'OC, yTBep)K/ICHHBIM NpHKa3oM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoii denepanuu ot
31.05.2017 Ne 484

Kpanuduxarus HHKEeHep

®opma oOyueHHS OYHast

OBBEM JUCHUIIVIMHBI (MOAYJISI) B 3AYETHBIX EJUHUINIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHWYECKUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIUXCA C
MPEIIOJABATEJIEM (IIO BUJIAM YUEBHBIX 3AHATHAN) U HA CAMOCTOSATEJBHYIO PABOTY
OBYYARKOIINXCSA

OO0w1as Tpy10eMKOCTh 93ET

YacoB 1o yueOHOMY TUIaHY 324 Bupl KOHTPONIST B ceMecTpax:
B TOM YUCJIC: 9K3aMeHbI (CEMeCTp) 3
KOHTaKTHas paboTa 122 3a4ETHI (cemecTp) 2
caMocTosTebHast paboTa 166 PIP 2 cem. (1), 3 cem. (1)
4acoB Ha KOHTPOJIb 36

PacnpepeneHue 4yacoB AMcuUUNMHbLI NO cemecTpam (Kypcam)

Cemectp
(<Kypc>.<Cemec 2(1.2) 3(2.1)
Tp Ha Kypce>) Hroro
Henemns 16 5/6 18 1/6
Bun 3ansatuit v PIT vII PII i PII
Jlekuyu 32 |32 (16 (16 |48 |48

JlaGopatopHsie 16 |16 |16 (16 |32 (32

IIpakTuueckue 16 (16 (16 |16 (32 (32

Konrpoab 4 4 6 6 10 |10
CaMOCTOSTENBHOM
paboTst

B tomuncne uar. |24 |24 |24 (24 |48 |48

Htoro ay. 64 |64 |48 |48 112 |112
KonrakTHas 68 |68 |54 |54 122 |122
pabota

Cawm. pabora 76 |76 |90 |90 (166 |166
Yacsl Ha KOHTPOJIb 36 |36 |36 |36

Uroro 144 |144 (180 |180 [324 |324




1. AHHOTALIMS JUCLIUTITAHBI (MOYJIST)

1.1{ITonATHE COCTOSHMSA B KIACCHUECKOM MEXaHUKE, YPaBHEHUS ABHKEHHS, 3aKOHBI COXPAHEHHUS, OCHOBBI PEIIITUBUCTCKOM
MEXaHHUKH, IPUHIIUIT OTHOCUTEIBHOCTH B MEXaHUKE, KHHEMAaTHKa U JMHAMHKA TBEPJIOTO TeJa, )KUAKOCTEH U Ia30B;
9JIEKTPUYECTBO U MarHETU3M: 3JIEKTPOCTATHKA U MarHeTOCTaTHKa B BaKyyMe U BellleCTBe, ypaBHeHHe MakcBena B
UHTErpanbHO U quddepeHnuansHoi popMax, MarepualibHbIe YpaBHEHHS, KBA3UCTALMOHAPHBIC TOKH, TPUHIIMII
OTHOCHTEJILHOCTH B DJIEKTPOIMHAMHUKE; PHU3MKa KOJICOAHNH 1 BOJIH: TapMOHWYECKHH 1 aHTAPMOHUYECKHH OCIUILIATOD,
(M3UYIECKUI CMBICI CIEKTPAILHOTO PA3JI0KEeHHUs, KHHEMATHKA BOJIHOBBIX MPOLIECCOB, HOPMabHBIE MOABI, HHTEepdepeHnus
U 1udpakuus BOJH, 37eMeHThl Dyphe-oNTHKY; KBAaHTOBAs (PU3MKA: KOPITYCKYJISIPHO-BOJIHOBOW JAyaslu3M, PUHIIMIT
HEOIIPE/IEICHHOCTH, KBAHTOBBIE COCTOSIHUS, IPUHIIMII CYIIEPIIO3HUIINH, KBAHTOBBIE YPaBHEHUS JBHKEHU, ONIEPaTOPhI
Gbu3MYeCKUX BEIUYUH, SHEPIeTHYECKUH CIIEKTP aTOMOB U MOJIEKYJI, IIPUPOAA XUMUUECKOH CBSI3Y; cTaTHUecKas GU3UKa U
TEepPMOJMHAMUKA: TPH Hadaja TePMOANHAMHKH, TePMOANHAMHIYEeCKHe QYHKIMN COCTOSHHUS, (Pa30BbIe paBHOBECHS U
(a3oBble IPEBPAILCHNUS, SIEMEHTbl HEPABHOBECHOM TEPMOJMHAMUKY, KJIacCUUeCKas U KBAHTOBbIE CTaTHUCTUKUY,
KHHEMaTHYeCKHeE SIBJICHUS, CHCTEMBI 3apsDKCHHBIX YAaCTHUII, KOHAECHCUPOBAHHOE COCTOSIHUE; (GH3HMIECKUA IPAKTHKYM.

2. MECTO JUCIHUATIIMHBI (MOYJISI) B CTPYKTYPE OBPA3OBATEJLHOM IMPOT PAMMBI

Kon mucuurinHer: |Bl .0.09

2.1|TpedoBaHus K NMpeIBaAPUTEIbLHOI MOATOTOBKE 00y4aOIIEroCs:

2.1.1|Briciias MaTeMaTHKa

2.1.2| lomomHuTEIbHbIE TTIABBI MATEMATHKI

2.1.3|HauepraTtensHas reOMeTpuUs

2.2|AucuumInHbI U IPAKTHKH, IS KOTOPBIX 0CBOEHHE IAHHOI THCIMILIUHBI (MOLYJI51) HEOOX0AUMO KaK
npeaiiecTByoIlee:

2.2.1|Teoperuueckas MeXaHuKa

2.2.2|MaremMaTH4eCKUH aHaIU3

2.2.3|ConpoTHBIICHHE MATEPHAIIOB

2.2.4| Xumus

3. HIEPEYEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHHA 110 JTUCIIUITJIMHE (MOAYJIIO),
COOTHECEHHBIX C INTAHUPYEMBIMHU PE3YJIbTATAMA OCBOEHHUS OBPA3OBATEJBHOM ITPOTPAMMBI

OIIK-1: Cnoco0eH NpUMEHATh, MaTeMaTHYeCKHE H eCTeCTBEHHOHAYYHbIEe 3HAHUS, HCIOJIb30BATh METO/IbI MATEMATHYECKOTO
aHaJM3a U MOJeTHPOBAHNS, METO/Ibl €CTECTBEHHbIX HAYK NPU PelIeHHH 32124 NpodecCHOHATbHOM AesiTeJbHOCTH

3HaTh:

OCHOBHBIC q)I/I3I/I‘IeCKI/I€ SABJICHHUA 1 OCHOBHBIC 3aKOHEI (l)I/ISI/IKI/I, T'paHUlbl X TPUMCHUMOCTHU; OCHOBHBIC (I)I/I3I/I‘ICCKI/IG BCJIMYMUHEI 1
(1)H3HHCCKPIC KOHCTaHTBI, UX OMPEACIICHUE, CMBICIT U €IUHUIIBI UX U3MCPCHU L

YMmeTnb:

HCTIOJIb30BaTh MATEMAaTHYICCKUEC METOABI B TCXHUYCCKUX TPUIIOKCHUAX

Baagern:

MCTOAaMH MAaTEMAaTHUYCCKOI'0 aHaJIn3a

4. COJIEP)KAHHME JUCIHHUNIJIMHBI (MOIYJIS), CTPYKTYPUPOBAHHOE IO TEMAM (PA3JIEJIAM) C
YKA3BAHMEM OTBEJIEHHOI'O HA HUX KOJJUYECTBA AKAJJEMUUYECKHAX YACOB U BUJIOB YUEBHBIX
3AHSATUI

Kon HaunmenoBanue pa3jaenoB u Tem /Buj | Cemectp / Komnerten- Hure
Yacos JlutepaTtypa IIpumeyanune
3aHATHSA 3aHATHsA/ Kype HUH PaKT.

Paznen 1. Jlekuun

11 TTonsiTHE COCTOSHUS B KIaCCUYIECKOM 2 2 OIlK-1 JI1.1J11.2J12.3 1 AaKTHUBHOE
MEXaHHKE, YPAaBHEHUS IBHKCHMUS, 21022 CIyIIaHHE
3aKoHbI coxpaneHus.[Ipeamer GusnKH.
Ponb hu3MKH B pa3BUTHH TEXHUKH U
BJIMSIHUE TEXHUKHU Ha pa3BUTHE (PU3UKH.
IIpenmer Mmexanuku. Ousznueckue
MOJICITU: MaTepualibHas TOYKa, CHCTEMa
MaTepHaJbHBIX TOYEK, a0COIIOTHO
TBEpAOE TeJo, CIUIomHas cpefa. /Jlex/

1.2 JluHamyka MaTepuaabHOM TOUKH. 2 2 OIIK-1 JI1.1J11.2 1 aKTHBHOE
3aKOHBI COXpaHEeHUsI B MexaHuKe /JIex/ 21092 CIyIIaHHE




1.3 OCHOBBI PENIATUBUCTCKON MEXaHUKH, OIIK-1 J1.1J11.2
MIPUHIUIT OTHOCUTEIHHOCTH B MEXAHHKE, 21032
KWHEMAaTHKa 1 JMHAMUKA TBEpJOro Teja,
JKHIKOCTEH U ra3oB /JIex/
1.4 Runemarnka n nuHaMuKa TBEpIOTO Tena, OIIK-1 JI1.1J11.2
JKuaKocTel u razoB. HopmansHoe n 2132
KacaTelbHOe ycKopeHus. /JIex/
15 PeaktuBHOe nBuxeHue. Pabora u OIIK-1  [JI1.1J11.2J12.3 JIUCKYCCHH
KuHeTndeckas sHeprust. /JIex/ 3132
1.6 KoHcepBaTHBHBIC U HEKOHCEPBATHBHBIC OIlK-1 JI.1J11.2
cunel.  /Jlex/ 31092
1.7 OCHOBHOE ypaBHEHHE BpalaTeIbHOTO OIIK-1 J1.1J11.2 aKTHBHOE
IBKEeHHUs. MOMEHT CHIIBL. Y paBHEHHE 2132 CIyIIaHue
MOMEHTOB. 3aKOH COXPaHEHHs MOMEHTa
umiybca. /Jlex/
1.8 Makpockonuueckue cocTosaHus. TemnoBoe OIIK-1  (JI1.1J11.2J12.3
JBIKeHHe. Makpockonmuieckre 2132
napameTpsl. /JIex/
1.9 YpaBHEHHE COCTOSHHS HICATBLHOTO Ta3a. OIlK-1 JI.1J11.2
JlaBneHue ra3a ¢ TOUKU 3peHUs 3192
MOJICKYJISIpHO-KHHETHYECKOU Teopuu /JIek/

1.10 |Tpwu Havyana TepMOJMHAMUKH, OIIK-1  (JI1.1J11.2J12.3 aKTHBHOE
TEPMOJIMHAMUYECKUE (PYHKIIMU COCTOSHMUS, 3192 CIyIIaHNe
(hazoBbie paBHOBeCcHS U (pa3oBbIC
[pEeBpAaLEHUs], 3JIEMEHThl HEPABHOBECHON
TEpMOIUHAMUKH. /JIex/

111 |/Jlex/ OIIK-1 JI1.1J11.2

3132

1.12 DNeKTpUUECTBO U MarHETH3M:! OIIK-1  [JI1.1JI1.2J12.3 aKTHBHOE
SJIEKTPOCTATHKA W MarHeTOCTAaTHKA B 2132 CIyIIaHue
BaKyyMe U BELIECTBE, YypaBHEHUE
MakcBena B HHTETPAIBHOM 1
muddepeHnnansHol popmax,

MarepuaIbHbIe YpaBHEHHUS,
KBa3HCTAIIMOHAPHBIC TOKU, IPHHIUII
OTHOCHUTENLHOCTH B 3JIEKTPOJMHAMUKE
/JTex/

1.13  |Onexrpuueckuil 3apsj U HAIPSLDKCHHOCTD OIIK-1 JI1.1J11.2
SJEKTPUIECKOTO OIS JJUCKPETHOCTH 2132
3apsna. 3akoH KysnoHa, npuHuun
cynepro3unyy. [IoTok BekTopa
HanpspkeHHOCTU. I IpoBOAHUKN 1
JVDJIEKTPUKH B DJIEKTPHUECKOM TIOJIE.

Ionspuzanus audnexkrpukos. /Jlex/

1.14  |CucreMsl 3apsHDKEHHBIX YaCTHII, OIIK-1 JI1.1J11.2
KOHZEHCHPOBaHHOE cocTostHue. Cua 21 D2
Awmmnepa. /Jlex/

1.15 [3akoH MOJHOTO TOKA AJISI MArHUTHOTO TOJIS OIIK-1  [JI1.1JI1.2J12.3 aKTHBHOE
B BaKyyMe€ U IPUMEHEHHE €ro K pacueTy 21022 CIyIIaHue
MarHATHOTO TIOJISl TOPOUJIA U JUTMHHOTO
cosneHona. MarHuTHBIN NOTOK. /JIex/

1.16 MaruutHoe none. Bektop MaruuTHOM OIK-1  [JI1.1J11.2J12.3 AaKTHUBHOE
uHAYKUUU. [TpOBOJTHUK € TOKOM B D152 CITyILLIaHHE
MarHuTHOM Tone. /JIex/

1.17 ®dusnka KonebdaHuil 1 BOJH: OIIK-1  [JI1.1J11.2J12.3 AKTUBHOE
rapMOHMYECKUH U aHTapMOHUYECKUI 01092 CIyIIaHHE

ocsitop /Jlex/




1.18 Enunblit nogxon k koaeGaHUAM pa3In4yHON OIIK-1 JI1.1 J11.2J12.3 aKTHUBHOC
(huzndecKoii Npupobl. AMIUIHTY/IA, 2132 CITylIaHue
KpYroBas 4acToTa, (pa3a rapMOHHIECKUX
KoJieOaHuit. MasTHHK, Tpy3 Ha MPYXKHUHE.

CBo0oiHBIE 3aTyXalOIIKe KoJeOaHu .
Koadduimenr 3aryxanmus,
Jorapu(pMuUUecKuit IeKpEMEHT,
JIOOPOTHOCTh. BBIHYK/ICHHBIC KOJICOaHHS
/J1ex/

1.19 Kunematnka BOIHOBBIX IIPOLIECCOB, OIIK-1 J1.1J11.2 aKTUBHOE
HOpMaJbHBIE MOABL. TOK cMemeHus. 2132 CITylIaHue
Cucrema ypaBHeHUi MakcBeiia B
uHTerpasibHON Gopme. /Jlex/

1.20 DHU3UYECKUH CMBICIT CIIEKTPATIBbHOTO OIIK-1 |JI1.1J11.2J12.3 JUCKYCCHU
pasznoxenus. Marepdepentus BonH /Jlex/ 2192

1.21  |Buemnuit poTo3ddexT, 3aKOHBI OIIK-1 |JI1.1J11.2J12.3 JUCKYCCHU
CroneroBa.DHeprust 1 UMITYJIbC CBETOBBIX 2132
kBaHTOB. /Jlex/

1.22 Onementsl Dypre-ontuku DapajeeBckas OIIK-1  [JI1.1J11.2J12.3 JUCKYCCHU
U MaKCBEJJIOBCKAsl TPAKTOBKH SIBIICHUS 21032
3JIEKTPOMArHUTHOW HHIYKIUH. /JIex/

1.23  [TemnmoBoe paBHOBECHOE U3ITyYCHHUE B OIIK-1  [JI1.1J11.2J12.1 aKTHBHOE
nonoctd. AGCONIIOTHO YepHOE TeNo. 3aKOH J12.3 CllylIaHue
Kupxroga. 3akon Crepana-bonbimana, 2192
3aKoH cMeleHus Buna. Ksanrtosas
runote3a u Gopmyna [Tnanka. /Jlex/

1.24  |KBaHTtoBas (hu3MKa: KOPIYCKYIAPHO- OIK-1  [JI1.1J11.2J12.1 aKTUBHOE
BOJIHOBOM JyaJlu3M, IPHHIUII J12.3 ClIylIaHue
HEOTIPEeIeTICHHOCTH, KBAHTOBEIE 21 D2
COCTOSIHUS], TIPUHIIUII CYTIEPIO3ULINY,

KBAaHTOBEIE YPaBHEHUSI ABIKECHHUS,
ornepaTopsl GU3NUECKUX BEJIUYUH,
9HEPreTUUECKHUi CIIEKTP aTOMOB U
MOJIEKYJI, IPUPOAa XUMUIECKON
cBs131;OCHOBHBIE TTOHATHS (PH3UKU
ATOMHOTO SIIpa U 3JIEMEHTAPHBIX YaCTHIL.
CoBpeMeHHbIe TIPOOIIEMBI (HUIUKH
OCHOBHBIC NTOHATHS (PUZUKH ATOMHOTO
sIpa v DJIEMEHTAPHBIX YaCTHIL.
CoBpeMeHHbIe ITPo0IeMbl (HPU3UKH
/JTex/
Pa3nen 2. JlabopaTopHbIe padoThI
2.1 IIpuemsl u MeTOABI N3MEPEHUH B OIIK-1 JIT.1 paboTa B MaJbIX
skcniepuMenTe. Kpartkas teopust JI1.2J12.3J13.5 rpymmnax
norpemHocTed. M3smepurensHbIe 2132
UHCTPYMEHTHI. /J1ab/
2.2 HccnenoBanve neHTpaapHOTO yiapa OIIK-1 JIT.1 paboTa B MaJIbIX
mapos /JIad/ JI1.2J12.3J13.5 rpymnax
0132
2.3 3aKOHBI IUHAMUKH BpPAILATEIbHOIO OIIK-1 J1.1 paboTa B MaJbIX
JIBYDKEHUSE TBeporo tena /J1ab/ JI1.2J12.3J13.5 rpymnmnax
0132
24 Onpenenenue KO3QPUINEHTA BI3KOCTH OIlK-1 JI1.1 paboTa B MabIX
KHIKOCTH 1o MeTtony Ctokca /J1a6/ JI1.2J12.3J13.5 rpynmnax
3132
2.5 Wzyyenue agunabdatHoro mpouecca /J1ad/ OIIK-1 JI1.1 paboTa B MajbIX
JI1.2J12.3J13.5 rpymnmnax

01092




2.6 IIpuem oruetos /J1ab/ OIIK-1 J1.1J11.2 JUCKYCCHU
31 52
2.7 OnpenesneHne eMKOCTH KOHACHCATOPOB OIlK-1 J1.1 paboTa B MajbIX
/J1ab/ JI1.2J12.3J13.6 rpymnmnax
0152
2.8 HcToyHnky mOCTOsIHHOTO ToKa /J1ab/ OIIK-1 J1.1 paboTa B MajbIX
JI1.2J12.3J13.6 rpymnmnax
01 52
2.9 W3yuenue sBeHUsI UHTEPPEPEHIINHN CBETA OIIK-1 J1.1 paboTa B MaJbIX
o xonbuaM HetotoHa /J1a6/ JI1.2J12.1J13.7 rpymnmnax
01 52
2.10 OnpeesneHue JUIMHBI CBETOBOM BOJIHBI OIlK-1 J1.1 paboTa B MaJbIX
Ju(paKkMOHHBIMU MeTogaMu /J1ab/ JI1.2J12.1J13.7 rpymnmnax
01 52
211 W3yueHne 3aKOHOB MOJISIPU3AIH YBETA OIlK-1 J1.1 JTUCKYCCHU
/JTa6/ JI1.2J12.1J13.2
3.7
01 52
2.12  |H3zyuenue nucnepcuu ceta.l3ydenus OIIK-1 J1.1 paboTa B MasbIxX
siBIICHUsI BHeHTHero ¢porosddekra /J1ab/ JI1.2J12.1J13.1 rpymnmax
J3.7
01 52
2.13 3aKOHBI TEIUIOBOTO M3ny4yeHus. CBoiicTBa OIIK-1 J1.1 paboTa B MasbIxX
4yepHbIX Tel. /J1ab/ JI1.2J12.1J13.3 rpymnmax
J3.7
31
2.14  |Crpoenue aroma /JIab/ OIlK-1 J1.1 pabota B MajbIX
JI1.2J12.1J13.4 rpymnmnax
J3.7
0152
2.15  |IonynpoBoaHukoBsle npubops! /J1a6/ OIIK-1 J1.1 paboTa B MajbIX
JI1.2J12.2J13.4 rpymnmnax
J3.7
3192
2.16 «M3y4eHne HEKOTOPBIX CBOUCTB OIIK-1 J1.1 paboTa B MajbIX
ONTHYECKOTO KBAaHTOBOTO T€HEPaTopa. JI1.2J12.2J13.4 rpymnmnax
/JTa6/ J3.7
3192
Paznen 3. [IpakTuvekue 3aHATHUS
3.1 VYpaBHEeHHUS ABUKEHUS, 3aKOHBI OIIK-1  [JI1.1JI1.2J12.3
coxpanenus. /TIp/ 21092
3.2 Cuel B Mexanuke. /TIp/ OIIK-1 [JI1.1J11.2]12.3
3192
3.3 Kunemaruka u quHamuka TBEpIOro Teja. OIIK-1 [JI1.1J11.2J12.3
Mp/ 01092
3.4 DJeKTPOCTaTUKA U MarHeTOCTaTHKA B OIIK-1 JI1.1 J11.2J12.1
BakyyMme U Bemtectse. /I1p/ J2.2712.3
01092
3.5 Crarndeckasi pu3nKa U TEpMOJMHAMUKA! OIIK-1 JI1.1J11.2J12.3
TPpH HayaJla TEpPMOJAMHAMUKH, 01022
TepMOJUHAMHYECKHE (DYHKIIIH
coctosiaus. /TIp/
3.6 DHU3UYECKUH CMBICIT CIIEKTPAIBHOTO OIIK-1 [JI1.1JI1.2]J12.1
Ppa3IoXKeHHsI, KHNHEMaTHKa BOTHOBBIX J12.2J12.3
npoueccos. /TIp/ 21092




3.7 ®dusuka KosiebaHU U BOJIH. 3 4 OIIK-1  [JI1.1JI1.2J12.1 0
Wntepdepenuns u qudpaxims Bons. /TIp/ 2.2
3152
3.8 OHepreTUYecKuil CHEKTp aTOMOB U 3 4 OIlIK-1  [JI1.1JI1.2J12.1 0
mounekyd. /TIp/ 2.2
3152
3.9 KBaHTOBbIE ypaBHEHUSI ABUKEHMUS, 3 4 OIIK-1 [JIL.1JI1.2J12.1 0
oneparopsl pusnueckux Benuuut. /TIp/ J12.2J12.3
3152
Paznen 4. CamocTosiTesbHast padoTa
41 n3ydeHue TEOPETUUECKOr0 MaTepHaa 1o 2 20 OIIK-1 J1.1J11.2 0
y4eOHOH U y4eOHOMETOINUECKOM 21092
mreparype /Cp/
4.2 0TpaboTKa HaBBIKOB PEIICHHUS 3aay 110 2 10 OIIK-1 [JIL.1JI1.2]12.3 0
TeMaM MpakTuieckux 3ansruii /Cp/ 21092
4.3 BBIIIOJIHEHUE U 0(OPMIIEHHUE pacueTHO- 2 18 OIIK-1 [JI1.1JI1.2]12.3 0
rpaduueckoit padboThl, ee 3ammra /Cp/ 21092
4.4 MOJITOTOBKA K MPOMEXKYTOUHOMY U 2 20 OIK-1  [JI1.1J11.2J12.3 0
UTOTOBOMY TECTUPOBAHUIO TI0 OTACIBHBIM 3152
paszaenam u Bcemy Kypey, /Cp/
45 MOJITOTOBKA K 3a4eTy u ero caaya /Cp/ 2 8 OIlK-1 JI.1J11.2 0
3152
4.6 BBIIIOJIHEHUE U 0(OpMIICHHE 3 12 OIIK-1 [JI1.1JI1.2]12.3 0
nabopaTtopHsix padot /Cp/ 2192
4.7 H3yUYeHHE TEOPETHUYECKOT0 MaTepraa o 3 20 OIIK-1  |[JI1.1JI1.2J12.3 0
y4eOHOH ¥ y4eOHOMETOIUYECKOM 21092
nureparype /Cp/
4.8 0TpabOTKa HABBIKOB PELICHHUS 3a/1a4 10 3 18 OIIK-1  |[JI1.1JI1.2J12.3 0
TeMaM NpaKTHYecKuXx 3aHaTuii /Cp/ 01022
4.9 BBIIIOJIHEHUE U 0(OPMIICHHE PacIeTHO- 3 24 OIIK-1 [JI1.1JI1.2]12.3 0
rpaduueckoii padboThl, ee 3ammra /Cp/ 21092
410 |moaroroBka k sk3ameHy /Cp/ 3 16 OIIK-1  |[JI1.1JI1.2J13.7 0
2132
Pazgen 5. KontpoJan
51 /3auét/ 2 0 0
52 /Ox3amen/ 36 OIIK-1 JI1.1J11.2 0
3152

5. OHEHOYHBIE MATEPHUAJIBI IJISI TPOBEJIEHUS ITIPOMEKYTOYHOM ATTECTAIIAA

Pa3MeIl_leHl>I B IIPUJIOKCHUHN

6. YHEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECHEYEHUE JUCHUIIIUHBI (MOJY JIS)

6.1. Pexomenayemas iuTepatypa

6.1.1. IlepeyeHb OCHOBHOIi INTEPATYPbI, HEOOXOAUMOI 1151 OCBOEHHUSI AUCHMILIMHBI (MOAYJIs1)

ABTOpBI, COCTaBUTENN

3arnaBue

H3patenbcTBO, IO

JI1.1

Tpodumona T.U.

Kypc ¢usuxu: yued. mocobue 11 By30B

Mocksa: Akagemus, 2016,

J1.2

CusyxuH /. B.

O6uwmii Kypc Gpu3nku

Mocksa: ®uszmataut, 2009,
http://biblioclub.ru/index.php?
page=book&id=82998

6.1.2. [lepeveHb TOMOTHUTENBLHOI JUTEPATYPHI, HEOOXOAMMO JJIs1 OCBOEHUS TUCIUILITAHBI (MOTYJIs)

ABTOpLI, COCTaBUTCIIN

3arnaBue

I/ISHaTCHBCTBO, rong




ABTOpLI, COCTaBUTCIIN 3arnaBue I/I3,HaTeJ'II>CTBO, rog

JI2.1 |JTanacoepr I'.C. Onrtuka: Yued. mocobue st By30B Mocksa: ®usmatiur, 2003,
JI2.2 |Makcumenko B.A. ®duszuka TBEPAOTO TeNa: Kype JEKIHi Xabapogrck: M3n-so ABTVIIC,
2016,
JI2.3 |YeproB A.T'., BopoOneB|3anaunuk no ¢pusuke: yued. nocobue 1ist By30B Mocksa: Anbsiae, 2016,
AA.
6.1.3. IlepeyeHb yueGHO-MeTOANYECKOr0 o0ecnedeH s /ISl CAMOCTOSATe/IbHOI padoThl 00y4yaIuXcs 110 JUCHUILIHHE
(Mmony.iio)
ABTOpBI, COCTABUTEIH 3arnaBue W3natenscTBo, roj
JI3.1 |Kosanenxo JI.JL, W3zydenue sBineHus aucnepcuu cBeta: MeroJ. ykasanus Ha BblIl. | Xabaposck: U3n-so JIBI'VIIC,
IMuxyss O.10. na0. paboThI 2003,
JI3.2 |Kosanenko JI.JI., W3yueHre 3aKOHOB MOJIIPU3ALIUH CBETa: METOA. yKazaHus no | Xabaporck: M3n-so BT VIIC,
IMuxyns O.10. BBIIIOJIHEHHUIO JJAOOPATOPHOM paboThI 2008,
JI3.3 |Heiinexuna H.A., W3ydeHue 3aKOHOB TEILUIOBOIO M3Iy4eHHUs aOCOMOTHO uepHoro |Xabaposck: U3n-so JIBI'VIIC,
Kopocrenesa N.A., TeJa: METO/. YKa3aHHsI 2015,
MakcumeHko B.A.
JI3.4 |AnronsiueBa E.A., @u3zuka aToMa M TBEPJOro Tela: 0. 1abopaTopHbIX paboT Xabaposck: 13n-so ABI'VIIC,
Croi1 A.B. 2016,
JI3.5 |JIutBuHOBa M.H. @uszuka: Mexanuka. MonekynspHas Gusuka 1 TepMmoauHaMuka: | Xabaposck : M3a-so ABI'VIIC,
¢0. nab. pabot 2016,
JI3.6 |JluTBuHOBa M.H. dusuka: IIeKTpUUECTBO. DJIeKTpoMarueTusm: co. n1ad. pador |Xabaposck : M3n-so ABI'VYIIC,
2016,
JI3.7 |JIutBuHOBa M.H. @®uzuka: Onruka. Pusuka aromMa ¥ TBEPAOTO Teja: cO. J1ad. Xabaposck : M3n-o ABT'YIIC,
pabor 2016,

6.2. IlepeuyeHn pecypcoB HH(OPMAIIMOHHO-TEJIEKOMMYHHKANIMOHHO# ceT "MHTepHeT", HEOOXOTUMBIX /IJIsl OCBOEHHS
JHCHUIIAHBI (MOXYJIS)

31 |Dnexrponnsiii katanor HTB JIBI'VIIC http://ntb.festu.khv.ru/
32 |Hayunas snexrpoHHas 6ubinoreka eLIBRARY.RU elibrary.ru
23  |Engumast KoUTeKIHs MU(PPOBBIX 060a30BaTEIBHBIX PECYPCOB http://school-collection.edu.ru/

6.3 IlepevyeHb HHGPOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIB3yeMbIX NPH OCYILIECTBIEHUH 00Pa30BATEILHOIO NpoLecca 1mo
AUCHUIUTHHE (MOIYJII0), BKIWYAs MepevyeHb NPOrpaMMHOro ofecredeHnss 1 HHPOPMAMUOHHBIX CIPABOYHBIX CHCTEM
(mpu HEOOXOTUMOCTH)

6.3.1 [lepeyenb MporpaMMHOro odecrevdeHust

ABBYY FineReader 11 Corporate Edition - IIporpamma 1y1st pacrio3HaBaHus TeKkcTa, gorosop CJI-46

AutoDESK (AutoCAD, Revit, Inventor Professional, 3ds Max u np. ) - CAIIP, 6ecrunatro s OY

ITO CorelDRAW Graphics Suite X6 Education License - I'paduueckuii naker, koHTpakT 214

Matlab Ba3zoBas xonpurypanus (Academic new Product Concurrent License B cocraBe: (Matlab, Simulink,Partial Differential
Equation Toolbox) - Maremaruueckuit maket, KoHTpakT 410

Visio Pro 2007 - BexTopHslii rpadhH4ecKuii peaakTop, PeIakTop AuarpaMm U O0JI0K-cxeM, JTui.45525415

Windows XP - Omniepannonnas cucrema, . 46107380

WInRAR - Apxusarop, mui. LO9-2108, 6/c

6.3.2 Tlepevyens HHGOPMANHOHHBIX CIIPABOYHBIX CHCTEM

IpodeccronanbHas 6a3a faHHBIX, HHGOPMALIMOHHO-CIIPaBOYHas cucTeMa ['apaHT - http://www.garant.ru

IpodeccruonanbHas 6a3a JaHHBIX, HHOOPMAIMOHHO-CIIpaBo4Has cucrema Koncymsrantllmoc - http://www.consultant.ru

7. OMACAHUE MATEPHAJILHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM JIsI OCYIIECTBJIEHUSA
OBPA30OBATEJIBHOI'O ITPOLIECCA IO JTUCITUIIJIMHE (MOJY JIIO)

Aynutopus Haznauenue OcHareHne
3431 VYueGHast ayquropusi st 1a00paTOPHBIX OJTHOTIOJISIPHBIN BHICOKOBOJIBTHBIN HCTOYHUK HANpPsHKEHHs, OCLyuiorpad
3aHATHH, TPYNIOBBIX U UHINBHYalbHBIX 2 T, TepMOnapa, TalbBaHOMETp 2 ILT, HarpeBaTellb, FeHepaTop 3ByKOBOH
KOHCYJIbTAIMH, TEKYLIEr0 KOHTPOJISI U Y4aCTOThI, HICTOYHUK TOKA, BOJBTMETP 2 LT, aMIIepMETp 2 LIT, yCTAaHOBKa
NpOMEXYTOUHOH aTrTectanuu. Jlaboparopus Iuis onpenenenus uaMeHenus surponun GPIIT1-11, temaTuyeckue
"OnexTpruecTBo” IJIaKaThl, KOMIUIEKT y4eOHOi Mebenu
3433 YdeOHas aymutopust  UTS TaOOPATOPHBIX yCTaHOBKa JJis1 uccnenoBanus eepaoro tena OIIT1-8, Yeranoska ans
3aHSTHH, TPYNIIOBBIX U HHANBHIYaJIbHBIX M3yYeHHs 3aBUCHMOCTH CKOPOCTH 3ByKa OT Temmeparypsl OIIT1-7,
KOHCYJIbTallUi, TEKYIIET0 KOHTPOJIS U YcTaHOBKA IS H3MEPEHHS TET-JIOTHI mapooodpasoBanus OI1T1-10,
IPOMEXYTOUHOH aTrTectanuu. Jlaboparopus YcTaHoBKa AJIs ONIPENENeHUs] YHUBEPCATIbHON I'a30BOM MOCTOSHHON
«MexaHHKa 1 MOJIEKYJIsIpHast pr3nKa» OIITI1 -12, Ycranoska nabopatopHas «Masithuk Obepoexa» OM-14,
YcranoBka nabopatopHas «Coynapenue mapos» ®M-17, YcraHoBka
naboparopHas «Moxyns FOura u moayns casura» ®M-19, Yeranoska
naboparopHas «MasTHUK yHH-BepcanbHBI»®M-13, YcTaHoBka




Aynuropus Haznauenue OcHareHue

nabopatopHast «YHuGUIIPHEIH oaBec» OM-15, uHTepakTHBHAs A0CKA,
TEeMaTHYECKHE IUIAKaThl, KOMIUICKT MeOeH

3435 VYueGHas aynuropust At TaOOPaTOPHBIX 3aHATHH, | KOMIUIEKT yaeOHOI Me0GenH, T0CKa, TeMaTHYeCKHe ITaKaThl, MOYIIN
IPYIIOBBIX U UHIUBUYAJIbHBIX KOHCYIbTAIUM, "HN3yueHue cBOMCTB cerHeTonneKTpukoB" OI19-02, "M3yuenue
TEKYIIEro KOHTPOJISL U IIPOMEXYTOUHOU MarHUTHOTO TIOJISI COJICHOUIA C TOMOIIbI0 natyrka Xomia" OI19-04,

atrecranud. Jlabopatopus «mexTpomaraeTnsm»  |"M3ydenue rucrepesnca ¢peppoMarauTHIX MaTepruanos” OI13-07,
"HccnenoBanue 3aTyxaromux konebanuit" OI19-10, "U3ydeHne
BBIHY>KI€HHBIX Konebanuit" @I19-11, "OnpeneneHue OTHOLMECHUS 3apsaaa
3JIEKTPOHA K €ro Macce MeToioM MarHeTpoHa" ®I1D-03, "U3ydyenue
penakcannoHHbIX konebanuit" OI19-12, "Maraszus conpoTuBiIeHus"
®I1ID -MC, "Marasuu emkocteit" ®I1D9-ME, "HcTounuk nutanus"
@I13-UII, ocummutorpad, reHeparop, MyIbTUMETP.

MK.
3535 VYuebHas aynutopust Ui 1TaOOpaTOpHBIX 3aHATHH, |ycTaHOBKa "M3yueHne nHTepdepeHInOHHOM cxeMbl "kouer] HproToHa"
TPYINOBBIX U HHAUBUAYAIBHBIX KOHCYIbTAINMH, @IIB -05-2-2, ycranoBka "TloayueHune u ncciaeIoBaHHe
TEKYILIET0 KOHTPOJIS M POMEKYTOUHOU nossipuzoBaHHoro ceta" MITB-05-4-1, ycranoska "M3yuenne
attectauun. Jlabopatopus «Onrtuka IU(PaKIIMOHHON PEIIETKH U AUCTIEPCUOHHON CTEKJITHHOM MpU3MBbI"

®I1B-05-3/5-1, ycraHOBKa A7l M3y4eHUs AGCOIFOTHO YEPHOTO Tela
@IIK-11, ycraHoBKa 1yt n3ydeHus BHemHero Gorosddexra OPIIK-10 2
IIIT., ’HTEPAKTHBHASL JJOCKA, TEMaTHUCCKUE TIAKAThI

3537 Y4eOHas aymuTopus I MPOBEACHUS KOMIUICKT y4eOHOH MeOeH: CTOJIBI, CTYJIbs, JOCKA. Y CTAHOBKA IS
MIPAaKTUYECKUX 3aHATHH, TPYIIIOBBIX U OTIpEIENeHH)S JUINHBI IIPOOeTa YacTHI] B BO3AyXe (ONpeaeTeHIe JUTMHb
MH/IUBUlyaJIbHBIX KOHCYJIbTALU, TEKYILETOo npobera Anbda-gactuiy GIIK-03 2 T, YcraHoBKa A1 U3ydeHUs p-n
KOHTPOJISL U IPOMEKYTOYHOM aTTecTalluy. nepexona ®IIK-06 2 mt, YcraHOBKA JUId H3y4EeHUs TeMIIepaTypHOi

3aBUCHMOCTH DJIEKTPOIIPOBOAHOCTH METAJUIOB ¥ MOIYIIPOBOIHHKOB
@IIK- 07, YcraHoBKa Ui H3y4eHUsI criekTpa aToMa Boopoaa OITK-09,
Monoxpomatop MYM (mns GIIK-09), YcranoBka i H3TydeHUS
kocmugeckux yueit @IIK-01, YcranoBKa a1t u3ydeHus
SHEPreTHYECKOTO CHEKTPa NMEKTPOHOB (m3yueHue bera -
pamuoaktuBaOocTH) PIIK-05, YcTaHOBKA 11 N3yYeHUS U aHATIM3a
CBOMCTB MaTepHajoB C IIOMOMIBIO CHUHTHIUIIIUOHHOTO CYETUHKA
(n3yuenue ["'amma — pagnoakTuBHEIX dneMenToB) OIIK-13, Ycranoska
JUISL OTIPEZICNICHNs pe30HaHCHOTO oTeHnnana Mmerogom ®panxka u I'epra
DIIK-02. TeMAaTHYSCKHIE MIIAKATHL, TeMATHYCCKIE TIIAKAThI

3434 YdeOHas aymuTopus s IPOBEICHUS 3aHATHI KOMILICKT y4eOHON MEOECIIH: CTOJIBI, CTYJIbsI, MHTEPAKTHBHAS TOCKA,
JIEKIIMOHHOT'O TUIIA MPOEKTOP, TEMATHUCCKHUE TIAKATHI, HOYTOYK

8. METOANYECKHUE MATEPHUAJIBI 1JIS1 OBYYAIOIIIUXCS ITO OCBOEHUIO JUCHATIIMHBI (MOY JIS)

Metoandeckre peKOMEHAAUH 10 paboTe HaZ KOHCIIEKTOM JISKIMI BO BPEMs U MOCIIE TPOBEICHHS JICKIIHH.

B xoz1€ TeKIHOHHBIX 3aHATHI CTYICHTaM HEOOXOMMO BECTH KOHCIIEKTHPOBAaHUE YUeOHOro MaTepHaa, pu STOM 3alucCh JICKIHHA
PEKOMEHTyeTCsl BECTH 110 BO3MOKHOCTH COOCTBEHHBIMH (hOPMYyTHPOBKaMH. JKenaTelbHO OCTaBUTh B pab0YNX KOHCIEKTaxX I10JIs, Ha
KOTOPBIX BO BHEAYIUTOPHOE BPEMsI MOXKHO C/IeJIaTh IIOMETKH U3 PEKOMEHI0BAHHOM JIUTEPaTyphl, JOMOIHAIONIIE MaTepHal
MPOCTYIIAHHON JIEKIMH, a TakKe MOJYEPKUBAIOIINE OCO0YI0 Ba)KHOCTh TEX WM HHBIX TEOPETUUECKHX MOJIOKEHHUH.
Crenyet oOpaiaTh BHUMaHUE Ha KaTETOPUH, (OPMYIUPOBKH, PACKPHIBAIOIIUE COAEPKAHUE TeX WIM WHBIX SBICHUH WU
MIPOLIECCOB, HAyYHBIE BHIBOABI M MMPAKTHIECKHE PEKOMEHIANH IO HX IPUMEHEHUIO, a TAKKe 3aJaBaTh IPETIOIaBaTelI0 YTOUHSIOMINE
BOIIPOCHI C LIENBIO YACHEHUSI TEOPETHUECKHX MOJIOKEHUH, pa3pelieHus CIOPHbIX cuTyauuil. Hax koHcnekTaMu nekuui Hazo
CHCTEMATHYECKHM paboTaTh: IIEPBBIH MPOCMOTP KOHCIIEKTa PEKOMEHYETCs CeNaTh BEYepOM TOTO JHs, Korna Oblia MpociIymaHa
JIEKI[UH, 3aTE€M BHOBb IIPOCMOTPETh KOHCIIEKT Yepe3 3-4 nHs. B aToM ciayuae npu HEOONBIINX 3aTpaTax BPEMEHU CTYACHT
OCHOBATENBHO H TITYOOKO OBJIaIeBAET MAaTEPUAIOM U K CECCHUH IPUXOAUT XOPOIIO IMOAr0TOBIEHHBIM. PaboTas Hal KOHCIIEKTOM
JIEKLUH, BCer/a clielyeT UCTIONIb30BaTh HE TOJILKO YUeOHUK, HO U TY JIUTEPATypy, KOTOPYIO IONOTHUTENEHO PEKOMEHA0BAT JIEKTOP.
CamocrosTenpHast MOArOTOBKA CTYJIEHTa K CJIEIYIOLIEH JEKINHU T0JDKHA COCTOSTH B IIEPBYIO OYEepe/Ib B IEPEUUTHIBAHUN KOHCIIEKTa
MpeIbIIyIeH JIEKINH.

Metoandeckne peKOMeHAaINH K J1abopaTopHbIM paboTam

IIpenonaBaresnp, BeAyLIHii 1a00paTopHbIe paboThI, COOOIIAET CTYACHTaM: IIepeueHb JabopaTopHBIX PaboT, MOCIEI0BATEILHOCTh UX
BBITIOJTHEHHU S, pEKOMEHIyeMble y4eOHO-MeTOIM4eCcKue 11ocodusi, pyKoBOJCTBA H Jp.

IToaroroBka K 5K3aMeHy.

[Ipu moaroToBKe K 3a4eTy HEOOXOUMO OPHEHTHPOBATHCS Ha KOHCTICKTHI JIEKIUH (IIpY HAINYUH JIEKIHOHHOTO Kypca o
JUCHUILINHE), pabodyto IPOrpaMMy AUCLUILIMHBL, HOPMATUBHYIO, yUEOHYIO U pEKOMEHAYEMYIO TUTepaTypy. OCHOBHOE B IOJTOTOBKE
K 9K3aMEHY - 9TO HOBTOPEHHE BCEr0 MaTepHaja JUCLHUIUINHEL, 10 KOTOPOMY HE0OXOMMO caBaTh 9k3aMeH. [Ipy moaroToBke K caade
9K3aMEHa CTYIEHT BeCh 00BbEM pabOThI JOJKEH PacIpeAeiaTh PABHOMEPHO O JHSIM, OTBEACHHBIM JUI IIOATOTOBKH K 9K3aMEHY,
KOHTPOJIMPOBATH KaX bl ICHb BHINOJIHEHHE HAMEUEHHOH paboThl. B meproa NoAroTOBKH K 3K3aMEHY CTYIEHT BHOBbL 0OpaInaercs K
yKe U3y4eHHOMY (TIpoiiIeHHOMY) YaeOHOMY MaTepHairy.

JononHuTensHble 00pa3oBaTesbHbIe TEXHOIOT UYL,

IpoBenenue yaeOHOTO IpoIIEcca MOKET OBITH OPraHH30BaHO C Mcnonb3oBaHreM DMOC yHuBepcuteTa u B udpoBoi cpese (TpyIITs!
B COIMAJIbHBIX CETAX, YIEKTPOHHAs II0UTa, BUACOCBA3b U Ap. IIaTdopMbl). YueOHble 3auaTHs ¢ npumeHeHueM JJOT




MIPOXO/IAT B COOTBETCTBUM C YTBEPIKJICHHBIM pacnucaHieM. TeKyluii KOHTPOJb U MPOMEXYTOUHAs! aTTecTalus 00y4arouuXcst
npoBoautcs ¢ npumeHernem JJOT.

Lenbro 1a6opaTopHBIX paboT SABISIETCS 3aKpEeIUICHHE 3HAHUH, ITOTyYeHHbIX CTYAEHTAMH IPH CaMOCTOSATEIBHOM H3Y4EHUH
JUCIUIUIMHEL. [Ipy BBIIONHEHUH JTa00PaTOPHOl pabOThl HEOOXOMMO PYKOBOJICTBOBATLCS JINTEPATYPOH, IPEAYCMOTPEHHON paboueit
MPOTPaMMOi TI0 IAHHOH JUCHUILUIMHE U YKa3aHHOH mperogaBaTeneM.B nepBoM cemecTpe BBIMOIHSAIOTCS 6 Ta00paTOPHBIX paboT Mo
TemaM: "Mexanuka", "MonekyispHas ¢puzuka', "DiekTpocTaTika'.

Meroanyeckie peKOMEHIaUH K JJAOOPaTOPHBIM 3aHATHSIM

JIst palrioHa bHOTO PacIpeielieHUs] BpeMEHH 00yJarollerocs o pasiesiaM AUCHUIUTHHBL U TI0 BUJaM CaMOCTOSITEIbHON paboThI
CTyIIeHTaM IPeOCTABISIETCs KaeHAapHBIN IUTaH JUCLMILUIMHEL, a Taloke y4eOHO-MeTOANYeCKoe U HHPOpMaMOHHOE 00ecedeHue,
MPUBEICHHOE B JAHHOW paboveil mporpamme.

B nporecce 00y4eHHs CTYACHTHI JJOJDKHBI YCBOUTH HAYIHBIC OCHOBBI IPEICTOAICH IeATEIbHOCTH, HAYIIIIHChH YIIPABIATH Pa3BUTHEM
cBoero MpInuieHns1. C 3TOH EeNbI0 OHU TOJDKHBI OCBOUTH PA3IMYHBIE aTOPUTMBI MBIIUICHHS. AJITOPUTMBI Pa3BUTHSI MBIIILICHUS
BBICTPAUBAIOTCS TakK, YTOOBI 3HAHMUS (3aKOH, 3aKOHOMEPHOCTD, OMPE/ICICHIE, BEIBOJI, TPABHIIIO | T. J.) MOTJIH IIPUMEHSATHCS TIPH
BBITTOJTHCHUH 3a/IaHUi (pEIICHUH 3a/1a4).

IpenonaBareins, Beayuii 1a00paTOpHBIE PabOTHI, COOOIIAET CTYICHTaM: IepeYeHb Ja00paTOPHBIX paboT, MOCIEIOBATEIbHOCTD UX
BBITIOJTHEHU S, PEKOMEHIyeMble YIeOHO-MEeTOJMYECKUe TOCOOHsI, pyKOBOJCTBA U JIP.

TToaroToBka K Ja00paTOPHBIM PaboTaM OCYLIECTBIISICTCS CTYACHTAMH CAMOCTOSTENBHO 3a0J1aroBpeMeHHo. B mpomecce Takoit
MIOJTOTOBKHU CTYAEHT JOJDKEH YCBOUTH TEOPETHIECKHH MaTepHall, OTHOCSIIHIICS K JaHHOU JJabopaTopHOH paboTe, U3YIUTh U SICHO
HPEICTaBUTE cebe ColepIKaHie U TOPSIOK BEIIOJIHEHHS JJa00paTOpHOIl paboThI, 3HATH NPHHIMIIEI ACHCTBUS U IpaBuIa paboTHI ¢
HM3MEPHUTENLHBIMU TPUOOPaMHU, METOIBI H3MEPEHUH, 0COOEHHOCTH KOHCTPYKIMH JIAOOPATOPHOH YCTaHOBKH U MPaBHIIa TEXHUKU
6e30IaCHOCTH, 3HATh OTBETHI Ha IPHBE/ICHHBIC B METOANYECKOM PYKOBOJICTBE KOHTPOJIBHBIC BOIIPOCHI, @ TAKXKE 3aTOTOBHTH
HE00XOIUMBbIEC TAOJHIIBI U CXEMBI.

BeInonHeHHe 1ab0opaTopHBIX padoT. B Havase nepBoro 3aHATHs HOATPYIIIEI B TA00PaTOPUH IPEHOIaBaTeNNb 3HAKOMHUT CTYJICHTOB C
Ta00paTOPHBIMH YCTaHOBKaMH, H3MEPHTENHHOM anmaparypoil, IpaBuiIaMy OBEISHHUS B TAOOPATOPHH 1 IPaBHIIaAMH TEXHUKH
6e301acHOCTH M 0pOPMIIICT JKYPHAI IT0 TEXHHUKE OE30IIACHOCTH, T/Ie IOJDKHA OBITH IOJIICH CTYCHTA O IPOX0XKICHUH HHCTPYKTaXKa.
Bo BpeMst 9TOT0 3aHTHS IIPEToIaBaTeNlb OPTaHU3YeT U3 CTYIEHTOB OpHUraabl Mo 2-3 YelloBeKa B KaKIOH, 3HAKOMUT C
MOCJIEZI0BATENILHOCTHIO BHINOJIHEHHUS JJa0OPAaTOPHBIX Pa0OT U paBUiIaMHu 0QOpMIICHHUS oTueTa 1o padore. JlaboparopHas paboTa
paccuuTaHa Ha JIBa Yaca MpeIBapUTEIbHON MOATOTOBKY U 0(OPMIICHHS 1 Ha JIBa Yaca BHINIOJIHEHHUS B JIAOOPATOPHH, BKITIOUAS TOITYCK
K paboTe, BHIIIOJIHEHUE KCIIEPUMEHTa U 00pabOTKy ero pe3ysbTaToB, 3aIlUTy J1abopaTopHO paboTH! B (hopMe cobeceJoBaHMS.
JIaGopaTOpPHBII OTIET COAEPIKUT LeNb PAOOTHI, OTBETH HA KOHTPOJIBHBIE BOIIPOCKHI, CXEMY YCTaHOBKH, pacdeTHbIe (OPMYITBL, TaOIHITY
Pe3yJIbTaTOB U3MEPEHUH, pacueThl M BBIBOJ. J[JIs CTYICHTOB, YCIEITHO CIIPABUBIIHNXCS ¢ 00513aTeIBHBIM 33JaHAEM, IPETYCMOTPEHO
JOTIOJTHUTENIFHOE 3a1aHHe SKCIEPHUMEHTALHOTO XapaKTepa.

3aimura 1abopaTopHEIX pabdoT. OTYET 0 IMpojeTaHHON 1ab0PaTOPHOI padoTe TOJDKEH OBITH MPEICTaBIICH K Ca4e Ha CIISTYIOIeM
3aHATHH U SBISIETCS HEOOXOAMMBIM, HO HE €IMHCTBEHHBIM YCJIOBHEM 3alIUTHI TEMBI TaHHOH 1a00paTOpHOH paboTHI. 3amuTa
MIPOM3BOJIUTCS 10 KX 101 paboTe B OTJEIBHOCTH B BUC UHIUBHUIYyaJIbHOTO COOECEAOBAHMS C KaXK/IbIM CTYJIEHTOM IO TEOPETHUYECKOM
1 IPAaKTHYECKOM YacTsIM BBHITOJTHEHHOW pabOTHI, a TakKe 110 JaHHBIM M pe3yibTaTaM o(popMIIeHHOro oTdeTa. OTBETH Ha
IIOCTaBJICHHBIE BOIIPOCHI CTYAEHT AaeT B YCTHOI WiIn MUCEMEHHOH (opMme.

CTyAeHTHI IOIyCKalOTCs K cadye IK3aMeHa IIPH YCIIOBUH BHIITOJHEHHS U 3aIIUTHI JTJAOOPATOPHBIX PadOT, IPEIyCMOTPEHHBIM IIAHOM.

Bo BTOpOM cemecTpe BBITOJIHSIOTCS JTJabopaTopHbie paboThl o Teme "Marnetusm","BonHoBast u kBaHTOBast onTuka', "AToMHas
¢uzuka". 3aroroBka Juist 1a00paTOpHON paOOTHI BBIMOIHACTCS PEABAPUTENBHO B JOMALIHUX YCIOBUAX U COICPIKUT LENb paboTHI,
pUOOPBI M IPHHAUIEKHOCTH, KPATKYIO TEOPETUIECKYIO YacTh, pacyeTHbIe (POPMYJIBI U TaOIHIIBI TT0 TeMe JTa00paTOPHOM pabOoTHL.
3anmra 1a00paTOpPHOH pabOTHI MPOBOAUTCS Ha Ja00OPaTOPHOM 3aHATHH B (hopMe coOeceJOBaHMsI C TIPEToIaBaTeNIeM.
Meroandyeckue peKOMEHIAINH K TIPAKTUIECKIM 3aHATHIM

B TedeHune NpakTUUECKOTO 3aHATHS CTYIAECHTY HEOOXOAMMO BBINOIHUTH 3aaHN, BbIIAaHHBIE IPENOaBaTesIeM, A 3TOro IpH
MOJTOTOBKE K TPAKTUYECKHM 3aHATHSAM CTYJCHTaM HEOOXOAMMO M3YYUTh OCHOBHYIO JINTEPATYPY, O3HAKOMHTBCS C
JOIOJIHUTENILHOM TUTEpaTypoii C y4eTOM PEKOMEHAAIMI IperoAaBaresii U TpeOOBaHUM y4eOHOH IIPOrpaMMBL
IIpoBenenue yaeOHOTO MpoLecca MOXKET OBITH OPraHM30BaHo ¢ Mcnoib3oBanueM DVMOC yHuBepcuTeTa U B HUPPOBOH cpee (IPyIIbI
B COLIMAIILHBIX CETAX, 3JEKTPOHHAS I0YTa, BUJEOCBA3b U Ap. I1aThopMsl). YueOHsle 3auatus ¢ npumenenueM JJOT npoxonsr B
COOTBETCTBHU C YTBEPXKICHHBIM pachicaHueM. TeKymuii KOHTPOJIb H IPOMEKYTOUHAs aTTecTalus 00yJaromuXcs MPOBOJUTCS C
npumenenuem J1OT.

Metoandeckre peKOMEHAAUH K MPAKTHYCCKUM 3aHSATHIM

IIpoBenenne NpakTHYECKUX 3aHATHH. B TedueHHe npakTHUeCKOro 3aHATHS CTYIEHTY He0OXOIMMO BBIIOJIHUTH 3a/1aHHs, BbIJAaHHBIC
MpenoaBaTeseM, Ui 3TOro MpU  TMOATOTOBKE K TMPAKTHUSCKHM 3aHATHSAM CTYIEHTaM HEO0OXOAUMO H3Y4YHTh OCHOBHYIO
JUTEPATypPy, 03HAKOMUTHCS C JOTIOJHUTEILHON JINTEPATYpOH C YUE€TOM peKOMEHAAMi mpenojasaresss M TpeOoBaHMH y4eOHOM
MPOTPaMMBI.

Metoandeckre peKOMEHAIUH 0 BBIMOJIHEHUIO PaCc4YeTHO-TpaduiecKoi padoTh

1. IIpucTynas K pelieHuIo 3a1a4i, BHUMATEIbHO MPOYUTANTE YCIOBHE 3aa4H, MOMBITANTECh CHAYaNa MPEICTABUTh (PHU3HUECKHIA
npoiiecc (SBJICHUE) O KOTOPOM HET pedb M MOHAThH IOCTAaHOBKY BOMPOCA. Y CTAHOBHUTE, Kakhe (PU3UUECKUE BETMYMHbI NU3BECTHBI.
Henocratone nanupie, HEOOXOIUMBIE TSI PEIICHH 3a1a9l, MOKHO HAWTH B CIIPAaBOYHBIX Tabnwmax 2. O0s3arensHo caenaiite




CXeMaTUYECKUH PUCYHOK, HOSCHSIOIUI CYIHOCTh (PU3MUECKOro IpoLecca (SBJISHUS), 3TO BO MHOIHX CIIydasX 3HAYUTEIILHO
00IerynT Kak MOUCK PEIIeHHs, TaK H CaMO PEIICHHE.

3. Crapaiitech pemuTs 3a1a4y B 001ieM Buje (T. €. B OyKBEHHbIX 0003HAUEHUSX), YTOOBI UCKOMasl BEIMYMHA ObLIa BBIPaXKEHA Yepe3
3aJlaHHBIe BeIMYMHEL PemeHne B 001IeM BHIE TO3BOISIET YCTAHOBHUTH OMPEEIeHHYI0 3aKOHOMEPHOCTb, TIOKa3bIBAIOIIYIO, KaK
3aBUCUT UCKOMas BEJIMYMHA OT 3a/laHHBIX BEJINUUH.

4. ITomyuuB pemrerne B o0IIeM BHE, IPOBEPHTE €ro pa3MepHOCTh. HeBepHas pa3sMepHOCTh YKa3bIBaeT Ha OMMOOYHOCTD PEIICHHS.
Ecnu BO3MOXHO, HCCIIETyITE IOBEICHUE PEIICHUS B [IPE/IE/IbHBIX YACTHBIX CIydasx.

5. Ipu pacueTax pyKOBOJCTBYHTECH MPaBUIAMU JACHCTBUMN ¢ MPUOIMKEHHBIMH YUCIaMU. B 4aCTHOCTH, B MOJyYCHHOM 3HAUCHUH
BBIYHCIICHHON BEJIMYUHBI HY’KHO COXPAHUTD IIOCJIEAHUM TOT 3HAK, €IMHUIIA KOTOPOTO €I1le IPEBBIIIAET NOIPEUIHOCTb 3TON BETUUHHBL.
Bce cnenyromue nudpbl Ha0 OTOPOCHTS.

6. ITosry4nB unCI0BOH pe3ysbTaT, OLEHUTE €0 IPaBJONOA00HOCTb.

Taxkast orjeHKa MOXET B psijie CIIydaeB 0OHAPYKHUTH OIHOOYHOCTH MOTYyIEHHOTO Pe3yNbTaTa.

TpeboBanus k opopmiieHuto PI'P

TIpu opopMIIEHHH THUIIOBOTO pacueTa (IOMAIIHEeTo 3aJaHus) HeOOXOIMMO COOMIOIATh CIACAYIOIINE TPEOOBAHUSL:

— HOMEp 3a[1a4¥ TUIIOBOTO pacyera Ha3HAYaeTCs IPEroAaBaTesieM,;

— TUTIOBOM pacyeT BBIOJHACTCS B OT/ACIBHON TETPaIu;

— TUTYJBHBIH JIUCT TUIIOBOTO pacyera o(hopMIIsieTCs o 00pasily TUTYJIBHOTO JIKCTa K JabopaTOpHOii paboTe;

— YCIIOBHE 33/1a4{ B THIIOBOM pacyeTe MepenuchiBACTCS OJHOCTHIO;

— pelIeHne 3aa4 HAYWHACTCSI C KPATKOM 3aIliCH yCIIOBUS, TIe BCEe (PU3UUYCCKIE BEINYMHBI 3aKChIBaloTCs B cucteme CU;

— pellIeHHe 3a/1a4d JOJDKHO COMPOBOXKIATHCS CXEMATHIECKUM PUCYHKOM C YKa3aHHBIMH BEKTOPHBIMH BEIMYHHAMH U KPATKUMH, HO
HCYEPIIBIBAIOIIUMH MOSCHCHISMH.

CamocrosrenbHast pabora ctyaeHToB OCHOBHBIE 3a/1a41 BHEAYIUTOPHOM CaMOCTOSATEIbHOM PabOThI:

* CHCTeMaTH3alMs U 3aKpeIUICHUE OTyYeHHBIX TEOPETUUECKUX 3HAHUM U MPAaKTHYECKUX YMEHHUH 00yJaronmxcs;

* yriryONeHne U pacliupeHne TeOPeTHYECKUX 3HAHHH;

* Pa3BUTHE NT03HABATEJILHBIX CIOCOOHOCTEH U aKTUBHOCTU 00yYalomuXcs;

* (hopMHUpOBaHHE CAMOCTOSTENILHOCTH MBIIIEHHSI, CIOCOOHOCTEH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO U CAMOPEATH3aLliH;
* Pa3BUTHE YHUBEPCAIbHBIX YUEOHBIX JEHCTBUI C UCIIOJIB30BaHUEM HH(POPMALMOHHO-KOMMYHUKAIIUOHHBIX TEXHOJIOTHH

* (hopmupoBanue 001IeTTPOHECCUOHATBHBIX KOMIICTCHIIMI

Meroauyeckue peKOMEHJalUK 10 ITOJrOTOBKE NPE3eHTaUU

Co3nanne MaTepuaIoB-TPe3eHTAIHi — 9TO BHJ CAMOCTOSATEIbHON paboTHI 10 CO3MaHHIO HATIISTHBIX HH(MOPMAIMOHHBIX II0COOHI,
BBIIIOJIHEHHBIX C IOMOIIBIO MYJIbTUMEUIHON KOMITbIOTEpHOH nporpammel MicrosoftPowerPoint.

Ipe3enTanus (0T aHTIIMICKOTO CIIOBA - MIPECTABICHNE) — 3TO HA0OP IIBETHBIX KapTHHOK-CIIAIIOB Ha ONPENIENICHHYIO TeMY, KOTOPBIi
XpaHutcs B (aiine cnenuansHoro gopmara.

Dot BUA paboThl MOTPeOyeT OT Bac cOOp, CHCTEMAaTH3aIUIO, epepaboTKy nHpopMauK, opopMIIeHHIO €€ B BH/IE MOOOPKH
MaTepuajoB, KPaTKO OTPAKAIOLIUX OCHOBHBIE BOIIPOCHI H3y4aeMO TEMBI, B 3JIEKTPOHHOM BUje. To €CTh CO3[jaHNe MaTepHaIoB-
MIpe3eHTalni PaCIIMPHUT Ball METOBI U cpelcTBa 00pabOTKU M MpecTaBleHus yaeOHOi nHdopMaiy, criocoocTByeT
(hOopMUPOBAHHIO HABBIKOB PAOOTHI HA KOMIIBIOTEPE.

TpeboBaHus K COIEPIKAHUIO IPE3SHTAIINT

— COOTBETCTBHUE 3asIBJIICHHOMN TEME U LeIISIM;

— HaJIM4ue JIOTUUECKOH CBSI3M MEX/ly pacCMaTpUBAacMbIMH SIBICHUSAMHU U [I0KA3aTEIAMHY;

— TpecTaBieHue HHOOPMAIMU B BUJIE KAPTOCXEM, IpauKOB U JHATPaMM;

— OTCYTCTBUE I'PAMMATHUUECKHUX U CTUIMCTHYECKUX OIINOOK;

— (opMyITMpOBKa BHIBOAA IO PE3yJIbTaTaM IMPOBEICHHON paboTHI.

IIpe3enranus 1OKHA BKIOYATh:

— HazBanne TeMsl.

— ConepxaHue.

— CIMCOK MCTOJIb30BaHHBIX HCTOYHHKOB.

IIpe3eHTanuus npeanonaraetT coyeTaniue HHPOPMaIHK PA3TUUHBIX THUIIOB: TEKCTa, Tpa@UYECKUX H300paKeHU, MY3bIKaJIbHBIX U
3BYKOBBIX 3 pekToB, aHuManuu 1 BuaeodparMeHToB. [109TOMy HEOOXOANMO YUUTHIBATh CEU(PUKY KOMOMHHPOBaHUS HpParMeHTOB
MH()OPMAIMK pa3INUHbIX TUIIOB. PaccMOTpUM peKOMEHIALMH IO O(OPMIICHHIO U IPEICTABICHHUIO Ha SKPaHE MaTEPUaIOB
Pa3IMYHOIO BHA.

OdopmiieHne TeKCToBOH HH(OPMAIMN

* pasmep mpudra: 28—54 myHKTa (3aroyoBoK), 24—36 MyHKTOB (OOBIYHBIN TEKCT);

* [BeT mWpHudTa 1 1BeT GoHA JOIKHBI KOHTPACTHPOBATh;

* THIT pUQTA: U1 OCHOBHOTO TeKcTa riaakuii mpudr 6e3 3aceuex (Times New Roman ,Arial, Tahoma, Verdana), 1uist 3aroioBka
MOKHO UCIIOJIb30BaTh JEKOPATUBHBIN IIPUQT, €CIIH OH XOPOLIO YUTAEM;

* KypCHB, ITOJYEPKUBAHUE, JKUPHBIHA IIPUQPT, MPOIHICHBIE OYKBBI PEKOMEHIYETCS HCIOIB30BATh TOJIBKO JUISl CMBICIIOBOTO BBIIEIICHUS
(parmeHTa TekcTa.

Odopmiienne rpadguieckoit HHOpMaUH

* )KeJIaTeIbHO U30eraTh B IPE3EHTAIMN PHUCYHKOB, HE HECYIIUX CMBICIIOBOH HAarpy3KH, €CIIM OHU HE SBJIAIOTCS YACThIO CTHIIEBOTO
odopmIeHus;

* [BeT rpaduecKux U300paKeHNH He TOJDKEH Pe3KO KOHTPACTUPOBATh C OOIIMM CTHIIEBBIM O OpMIIEHHEM claiiaa;

* WIUTIOCTPALUH PEKOMEHIYETCSI COPOBOXKIATH MOSCHUTEIBHBIM TEKCTOM;

* ec rpaduueckoe n300paskeHNe UCTIONB3YeTCs B KauecTBe (JOHA, TO TEKCT Ha 9TOM (OHE JOJDKEH OBITH XOPOIIO YHTAEM.




Bawm Heo6xoamMo:

* U3y4YUTh MaTepUalbl TEMbI, BbAEISAA IIABHOE U BTOPOCTEIEHHOE;
* YCTAaHOBHUTB JIOTHYECKYIO CBSA3b MEXKIY JIEMEHTAMH TEMBI;

* IPEJICTaBUTh XapaKTEPUCTUKY 3JIEMEHTOB B KpaTkoil opme;

* BBIOPATh OTIOPHBIE CHTHAIBI AJISI aKIIEHTHPOBAHMUS TTIaBHOM
UH(OPMAIMU U 0TOOPA3UTh B CTPYKTYpE PabOTHI;

* 0oopMHTH PabOTy U MIPETOCTABUTH K YCTAHOBIEHHOMY CPOKY.

TTocne co3nanust nmpe3eHTanuy, ee 0pOpMIICHUS, HEOOXOIUMO OTPENETUPOBAThH €€ I0Ka3 U CBOE BBICTYIICHHE, IPOBEPUTH, Kak OyaeT
BBITJIIIETH IPE3EHTAIMS B LIEJIOM (Ha SKpaHe KOMIIBIOTEpa I MPOEKIIMOHHOM KpaHe), HACKOJIBKO CKOPO U aJIeKBaTHO OHa
BOCHPHHUMAETCS M3 PAa3HBIX MECT ayAUTOPUH, TIPH Pa3HOM OCBEIIEHNH, ITyMOBOM COIPOBOXK/ICHUH, B 00CTAaHOBKE, MAKCUMAIEHO
NpUOJKEHHOH K peabHBIM YCIIOBUSAM BBICTYILICHUSI.

Buasl camocTosiTenbHOM paboThl CTYICHTOB M MX COCTAB

* U3y4eHHE TEOPETHUECKOr0 MaTeprasa 1o JIEKIUIM, yd4eOHO! 1 yueOHO-MEeTOANYECKOIl JTuTepaType;
* 0Tpa0OTKa HAaBBIKOB PEIICHHUS 3aa4 [0 TeMaM JISKIUH, IPaKTHIECKUX U JaOOPaTOPHBIX 3aHSITHIH;

* 0()OpPMJICHHE OTUETOB O BBIIOJIHEHHBIX JIA00PAaTOPHBIX pabOTax U MOATOTOBKA K UX 3aIlIUTE;

* KypcoBas pabora;

* [I0JITOTOBKA K 9K3aMEHY.




