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1 Llenn 1 3agaum nsyueHna AUCLMNANHDI

1.1 Ilean ocBOCHHUSA THCIUIINHBI

MonepHu3anusi 1 pa3BUTHE KypcOB (PM3UKH CBSI3aHBI C BO3PACTAIOMICH POJIBIO
dbyHIaMEHTAIBHBIX HAyK B MTOATOTOBKE OaKajaBpOB.

Buenpenve BBICOKMX TEXHOJIOTMM B HWHXXEHEPHYIO MPAKTUKYy MPEINoJiaraet
OCHOBATEIIbHOE 3HAKOMCTBO KAaK C KIACCHYCCKMMH, TaK M C HOBCHIIMMH METOAAMH H
pe3ynbTaTamMu GU3UIECKUX MCCIICIOBAHUN.

OO6nagasi JIOTHYECKON CTPOMHOCTHIO M OMUPAsICh HAa IKCIEPUMEHTATbHBIC (DAKTHI,
nucuuiinHa  «Du3uka»  SABISETCS  MACANbHOW s (OpMHUpOBaHHSL Yy CTYJICHTOB
0OIIEKYIBTYPHBIX, 00IIETTPO(hEeCCHOHATBHBIX U TPO()ECCHOHATBEHBIX KOMIIETEHITUH.

Ocnosnvle yeau 0OCBOSHHS JUCIUILINHEI “Ou3nka’:

- CO3JJaHUE  YHUBEPCAIbHOU 0aspl  AnA U3y4yEHUS OOLIEKYJIbTYPHBIX,
oOmienpodeccCHoHaNbHBIX U MPO(EeCCHOHANBHBIX AMCHUIUINH, (yHIAaMEHTa MOCIEeAYIOIIEero
00y4eHUs1 B MarucTpaType, aClupanType;

- (hopMUpOBaHKE 1ELHOTO MPEJCTaBICHUS O (U3NYECKUX 3aKOHAX OKPYKAIOIIEro MUpa
B UX SIUHCTBE U B3aHMMOCBSI3H.

1.2. 3apaun AUCHUIIINHDI.

- (opMHUpOBaHHE HABBIKOB I10 MPUMCHCHHIO TOJOXCHHH (YHIAMEHTAIBLHOW (QHU3UKH K
rPaMOTHOMY HAYYHOMY aHAJIN3y CHUTYAIlMid, C KOTOPBIMH HH)KEHEPY MPUXOTUTCS CTATKUBATHCS
IIPY CO3JJTaHIH HOBOM TEXHUKHU M HOBBIX TEXHOJIOTHIA;

- OCBOCHHE OCHOBHBIX (PU3WYCCKUX TEOPUM, TO3BOJISIONINX OMUCATh SBICHHUS B TPUPOJE, H
MpeleioB TNPUMEHUMOCTH JTUX TEOpUH [JIs PEIIeHUS COBPEMEHHBIX U IEPCHEeKTHBHBIX
TEXHOIOTHYECKUX 3a0aY,

- (GOpMUPOBAHHWE HABBIKOB CHCTEMHO-aHAJTUTHYECKONH ITOCTAHOBKH 3a7ad  (PU3NICCKOTO

MOACIINPOBAHUA TPOIECCOB U 00BHEKTOB HUCCICIOBaHUs.

1.3.MecT0 IMCUMILUIMHBI B CTPYKTYpPe OCHOBHOIi 00pa30BaTe/ibHOIl NMPOrpaMMbl
BbICIIEr0 00pa30BaHUA
Juctnummaa 51.0.17 ®U3UKA otHOCHTCS K 00s3aTenbHOM yacT bioka 1 «J/lucuurummHb
(Momymnu)» yueOHoro muaHa HanpasieHus nmoarotoBku 04.03.01 «Xumusy, npeaHa3HaueHa s
03HAKOMJICHHUS CTYJEHTOB C COBPEMEHHON (PU3NUYECKON KapTUHON MUpa, MPUOOPETEHHSI HABBIKOB
OKCMIEPUMEHTAILHOTO  HUCCIEOBaHUS  (PU3UYECKMX SBICHHA W  TPOIECCOB, H3yUEHUS
TEOPETHUYECKUX METOI0B aHAIN3a (PU3UIECKUX SIBJICHUH.
Jlns ycnemHoro ocBoeHusi Kypca (GU3MKH HEOOXOTUMBI 3HAHUS TMPEANIECTBYIOMUX (MU
napauieIbHbIX TUCIUTIINH): BBICIIAs MaTeMaTHKa, HHOOpMaTHKA.
B cBoro ouepenp, ocBoeHuE Kypca (PU3MKH CIIOCOOCTBYET Oojiee rIyOOKOMY HMOHUMaHHIO
3aKOHOB XHMUH, YKOJOTHH.

1.4. IlepeyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs N0 TUCHHUILVINHE, COOTHECEHHBIX
¢ IVIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOCHHsI 00pa30BaTeIbHOM NPOrpaMm

BrimyckHuk akagemudeckoro OakamaBpuara crneruaibHOCTH 04.03.01 “Xumus” nomxeH
00JamaTh CHCAYIOMUMHA KOMHEMEHUUAMU, KOTOpbie (OPMUPYIOTCS B TMpOIECCe H3YYEHUS
Qusuxu: OIIK-4.



Wun. Copepxanue B pe3ynbrate u3ydyeHus: yaeOHOU AUCIUTUIMHBI

KOM- KOMIIETEHIINH o0yyaromuecst 10JKHbI

017041 (nm e€ yacTu) 3HATh yMeThb BJIA/IETH

OIIK- CIIOCOOHOCTh KaK IJIAHUPOBATh | IUIAHUPOBATH HaBbIKaMU
4 IJIAHUPOBATh paboThl paboThl MJITAHUPOBAHUS
paboThI XUMHUYECKON XUMHUYECKON paboThI
XUMUYECKOM HaIpaBICHHOCTH, | HAIPaBJICHHOCTH, | XUMHUYECKOU
HaIpaBJIEHHOCTH, oOpabaThIBaTh U o0pabaThiBaTh M1 | HANPaBICHHOCTH,
o0pabatbIBaTh U WHTEPIPETHUPOBATh | HUHTEPIPETUPOBAT | 0OpabaThIBaTh U
UHTEPIPETUPOBATH | IMOJIyYEHHBIE b TIOJTyYEHHbBIE UHTEPIPETUPOBATH
MOJIy4YEeHHBIE pe3yNbTaThI € pe3yNbTaThI € MOJIy4YEHHBIE
pe3yIbTaThI C WCTIOJB30BAHUEM | UCIOJB30BAHUEM | PE3YJIbTATHI C
HCIIOJIb30BaHUEM TEOPETUYECKHUX TEOPETUYECKHUX UCIOJIb30BaHUEM
TEOPETUUYECKUX 3HaHUU U 3HaHUHU U TEOPETUYECKUX
3HaHUU U MPAKTUYECKUX [IPAKTUYCCKUX 3HaHUHU U
MPAKTUYECKUX HABBIKOB PEIICHHs | HAaBBIKOB MPAKTUYECKUX
HAaBBIKOB PEIICHUSI | MAaTEeMAaTHYECKUX U | PEIICHHS YMEHUH perieHus
MaTEeMaTHYeCKUX U | (PU3HMUECKUX MaTeMaTUYECKUX | MaTeMaTUYECKUX U
¢dbu3nueckux 3aAad. | 3agad. U GU3NYECKUX bu3znyuecKkux 3aaay.
3ajad.

B pe3ynbrare ocBoeHus AUCHUILTNHBI “Pu3nka” o0ydaronuiics
0011)iceH  3Hamb OCHOBHbIE (PU3MYECKHE SBICHHUA U 3aKOHBI B 00JacTU KHUHEMAaTHUKHU
MaTepUalbHOW TOYKM W JMHAMHUKHM TBEPIOTO TeEJa, THUAPOCTATUKM M T'MAPOJUHAMHUKH,
TEPMOJUHAMHUKU U MOJIEKYJIIPHOU (PU3MKH, JJIEKTPOCTATUKH, DJIEKTPOJUHAMUKYN, MarHeTu3smMa 1
ONTUKU, aTOMHOM W sIepHOM (M3HMKH, OCHOBHBIE (PM3UYECKHE BEIUYMHBI M KOHCTAHTHI, MX
oTpezieNieHUe U eIMHULbI U3MEPEHUS;
YMmempb TPUMEHATh (U3MKO-MAaTEMAaTHYECKHE METObl AJS PpeIIeHUs NPUKIAJHBIX 3a1ad B
00JacT TEXHUYECKOIO pEryJupOBaHHWS U KOHTPOJIS TEXHOJOTMYECKUX IPOLIECCOB U
IIPOU3BOJICTB;
én1adems MeTolaMu (DU3HMKM MPH PELICHUH COBPEMEHHBIX M MEPCHEKTHBHBIX 3a/1a4 B 00JacTH
TEXHOJIOTHH U ITPOU3BOJICTBA.

2. CTpyKTYypa M coiep:KaHNe JMCIUIIIHHBI.

2.1 PacnipeaesieHne TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT.

Obmass TpyAOEMKOCTh JIUCHUIUIMHBI cocTaBiusier 10 3aus.en. (360 wuacoB),
acrpeieieHue 10 BUiaM paboT npeJcTaBieHo B Tabnuue (0 cmyoenmos ODO).

nux

Bun yue6HO# paboThI Bcero CemecTpsl
4acoB (gacsl)
2 3 4

KonrakTHas padora, B TOM YHcIe:
AyauTOpHBIE 3aHATHS (BCEro):
3aHATHUS JIEKIIMOHHOTO THIIA
JlaGopaTopHbIe 3aHATHUS
3aHATHSI CEMUHAPCKOTr0 TUIIA (CEMUHAPBHI,
MPAKTUYCCKHUE 3aHATHS)

WNnas koHTaKTHasA padoTa:

Kontponb camocrositensHOM pabotsl (KCP) 8 2 4 2
ITpomesxyrounas arrecrauus (MKP) 0,9 03 1]03 0,3
CamocrosiTeJbHas padora 58 11 36 11

204 68 | 68 | 68
48 16 16 16 -
102 34 | 34 | 34 -

54 18 18 18 -




B TOM 4YHCJI€E:
ITpopaboTka y4eOHOro (TEOpEeTHUECKOro) MaTepuasa 25 5 15 5 -
BeinonHeHne WHIMBUAYaIbHBIX 3aJaHuil (MIOJrOTOBKA 16 3 10 3 i
COOOIIEHUH, MPE3CHTAIUH, IOKIA/IOB)

IToaroroBka K TEKyIeMy KOHTPOJIIO 17 3 11 3 -
KontpoJs: 89,1 | 26,7 | 357 | 26,7
[ToaroroBka k 3K3amMeHy 89,1 26,7 | 35,7 | 26,7
OO0mas Tpy10eMKOCTh gac. 360 108 | 144 | 108 -
B TOM 4YHCJie KOHTAKTHAs 2129 | 703|723 | 703
padora
3a4. e/l 10 3 4 3

2.2 CTpyKTypa AMCUMIIJIMHbI:

Juctunnuna “@usnka” BKIOYAeT B ceOsl CIeAYIONUe pa3ieibl:

1. MexaHuka.

2. MonekysipHasi GU3HKa ¥ TEPMOTUHAMHUKA.

3. DIEKTPUYeCTBO U MarHETH3M.

4, Ontuka.

5. ®usmka aroma.

6. SAnepnas ¢usuka.

Pacnpenesienue BUI0B y4eOHOH padoThl M X TPYI0€MKOCTH MO pa3jiesiaM JUCUUILIMHBI U
1o ceMecTpam:

Pa3jienibl AucHUNIMHBI, H3y4aeMble BO 2 ceMecTpe:

No KonmuectBo yacos
- H
pas aMEHOBaHUE Pa3AeiioB Beero AynurtopHas paboTa CPC
Acia JI I1P JIP
1 MexaHunka 46 10 10 20 6
9 MonekynsipHas pu3mKa u 33 6 8 14 5
TEPMOIMTHAMUKA
Hmozo 79 16 18 34 11
Pa3nesibl AMCHMILIMHBI, H3y4YaeMble B 3 cemecTpe:
No KoaunuectBo yacos
pas- HanmenoBanue pa3nenon Beero AynuTtopHas pabota CPC
fiena 1 TP JIP
3 DIEeKTPUYECTBO U MarHeTU3M 39,5 8 10 18 18
4 Ornruka 39,5 8 8 16 18
Hmozo 79 16 18 34 36
Pa3nesibl AMCHMILINHBI, H3y4YaeMble BO 4 ceMecTpe:
No KomuuectBo yacoB
as- HaunmMmeHoBaHMe pa3nenoB
p pasz Beero AynutopHas pabora CPC
Acia JI I1P JIP
5 dusuka atoma 46 10 10 20 6
6 SAnepHas pusuka 33 6 8 14 5
Hmozo 79 16 18 34 11




[Ipumeuanue: JI — nekuun, [1P — npaktrueckue pabotsl, JIP — naboparopusie 3ansarus, CPC —
CaMOCTOsITeIbHAs pab0Ta CTyIeHTa

2.3. Conep:xanue pa3iesioB JUCUUIIJIMHBI:
2.3.1 3auaTusa JeKINOHHOI0 THUIIA:

Ne |  Haume- Conepxxanne pasznena ®opma
pa3 | HOBaHME TEKYLIETO
Jen | paszena KOHTPOJIS

1 2 3 4
1 | MexaHuka OcHOBHBIE IOHATHS KUHEMATUKH.
CrosxeHne CKOpOCTEN IPH CII0KHOM IOCTYNAaTEIbHOM Beinon-
JBUKECHUM. HEHUe
YpaBHEHMsI IOCTYNATENBHOIO ¥ BPAIATEILHOTO JOMall-x
JIBIDKCHUH. 3aJIaHuMH,
Cucremsl orcuera. 3akoHsl HeroTona. MiMiynbsc Tena n
3aKOH COXPaHEHMsI UMITYJIbCa. 3aKOH BCEMUPHOTO
TATOTEHUS.
Mowment nnepuuu. Teopema Llrelinepa. Kunernueckas
9HEPrus BPALAIOLIErocs TBEPAOTrO Tea.

MoOMEHT uMITyJIbCa MATEPUAIILHON TOUYKH U MEXaHUYECKOU KOHTP-X
CHUCTEMBI. u J1a00p.
3aKOH COXpaHEHHUS] MOMEHTa UMITYJIbCA. paobor,

3aKOH COXpaHEHMs TOJIHOM MEXaHUYECKOW YHEPTUU
CUCTEMBI.
3aKOHBI TUJPOCTATUKU: Apxumeoa, Ilackans. 3aBUCUMOCTb TECTHU-
JIaBJICHUSI OT TITyOUHBI. poBaHue,
CrannoHapHO€E Te4eHHE UCATBHOM JKUIKOCTH. Y paBHEHHE
HEpa3pbIBHOCTH MOTOKA. Y paBHEeHHE bepHymun. oI
OIIpocC.

2 | Moaekyasip TepMmoanHaMHUECKOE paBHOBECHE U TEMITEpATypa. BeImon-
pHasi OO6partumele U HeoOpaTuMeble nporecchl. [lepBoe Havano HEHUE
¢pusuka n TEPMOANHAMUKH. nabop.
TepMOaH- N3onpoueccsl B uieabHbIX razax. OObe1nHEHHBIHI pador,
HAMHKAa ra3oBbIil 3aK0H. YpaBHeHne MeHneneeBa-Kianeiipona.

[TpeoOpa3oBaHue TEIUIOTH B MEXaHUYECKYIO PaboTYy. TECTH-
[Mukn KapHo u ero ko3 puUIMeHT nojae3Horo AeHcTBuUS. pOBaHue.
OHTponus. Bropoe Hayaio TepMOIMHAMUKH.

3 | DnekrTpu- 3akoH Kynona. Hanpsx€HHOCTHh M MOTEHIMAT
4ecTBO U anekTpuyeckoro noist. Teopema [aycca u e€ mpuMeHeHne
MATHETU3M JUISL pacy€Ta JIEKTPUUECKUX TTOJIEH. Brimos-

Hanpsok€HHOCTD, Kak rpaJineHT NOTEHIUAA. HEHUE

[ongpuzauus AudneKTpuKkoB. JuanaexTpuyeckas JIOMaI-X
IIPOHUIIAEMOCTD BELIECTBA. 3a/laHul,
DnekTpoéMKOCTh. KOHIEeHCATOPBI. KOHTp-X

ITOCTOSIHHBIN DIIEKTPUYECKUN TOK. pabor,
3akon Oma B uHTErpasibHON U AU depeHITnaTbLHON
¢dopmax. 3akon [xoynsa-Jlenna. [Ipasuna Kupxroda.

3akoH buo-Casapa-Jlaniaca. Teopema 0 UMPKYJISIITUUA. TECTH-
JIBu>KeHME 3apsA70B B AJIEKTPUUECKUX U MAarHUTHBIX MOJISAX. poBaHue.
3akon Amnepa. Cuna JlopeHnua.




Hamaramuenue maruetukoB. ['ucrepesrc. MaruutHas
npoHunaemocts. I[IpaBuio Jlenua. YpaBHeHue 1331701
ANEKTPOMArHUTHON UHAYKIMH. CaMOMHIYKIHS. orpoc.
3akoH OMa B 11enH epeMeHHOro Toka. CoNpoTHUBIIEHUS:
aKTUBHOE, PEaKTUBHOE U MOJIHOE. BeKTOpHbIE AAarpaMMBl.
Pe30HaHCBHI TOKOB M HAIIPSIKEHU.
4 | OnTuka. 3aKoHbI OTpaykeHUsl U npenomiieHus. [lonmHoe BHyTpeHHee Beoinosn-
orpaxxkenue. Iloctpoenne n3o0paxeHuil B 3epkaiax u HEHHUE
JIMH3aX. nabop.
Hudpakius u uHTEpPEPEHITHS. pabor,
[Mpunun Itoiirenca-®Openerns. TECTH-
JudpakuponHas peliéTka Kak CleKTpalbHbIi Ipudop. POBAHHME,
dorodddexr.
KopryckyJisipHO-BOTHOBO# Tyannu3M cBeta. BosHbI e Oyt
Bpoiis. OHpoc.
5 | ®u3uka 3aKOHBI TEIJIOBOI0 M3iyyeHus: 3akoHbl Kupxroda, Brimon-
aroma. Credana-bonbimana u Buna. 'unoresa Ilnanka. HEHUE
Mopnens atoma Tomcona. OmnbiTel Pesepdopaa o JOMaII-X
paccestHuIO anb(da-gactuil. SnaepHas Momenb aroma. 3aJlaHUH,
DOMITMPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax. onuig
®opmyna bansmepa. Cnexktp atoma Bojoposa no bopy. Onpoc.
6 | Sinepuas XapakTepUCTUKU si/ipa: 3apsij, cocTaB, Macca. Jleekt Tectupo-
¢pusuka. Macchl U PHEprus cBs3u saep. PannoakTuBHOCTH. Byl BaHUE,
PaAMOaKTUBHOIO U3Iy4eHHs. 3aKOHBI PaINOAKTUBHOTO
pacnaga. SAnepHeie peakuuu. [IpaBuiia cmemeHus. izt
OcHoBBbI aTOMHOM 3HepreTuki. [loHsTHE 0 NO3UMETPUH U oIpoc
3aluTe.
2.3.2 3aHATHSA CEMHHAPCKOI0 THNA:
Ne Tembl ceMrMHapOB dopma
Te- TEKYIIETo
MBI KOHTPOJIS
1 | Cuctemsbl oTcuéra. AGCOMIOTHAS CKOPOCTH MPU CI0KHOM
JIBUOKEHUU.
2 | KocMudeckne CKOPOCTH. Jloknazpl,
3 | Cuna Kopuosnuca. JUCKYCCUHU Ha
4 | Mexanuka kinaccuyeckas U peisiTuBuctckas. O0igacTv MpUMEHEHHUS. CEeMHHapax.
5 | Hayana repMoarHaMuKu. 4-XTaKTHBIN JIBUTATENIb BHYTPEHHET O
6 | cropaHHs: €ro KpyroBou IIMKII U TETJIOBOH OaslaHC.
3aKOHBI THAPOCTATUKU U TUAPOJAUHAMUKH.
7 | Dnexrpocratuka. Teopema ["aycca u e€ mpuMeHeHHUS. KonTposibHbie
8 | ITocrosiHHbIH TOK. 3akoHbl OMa, /[xoyns-Jlenna u npasuia paboTHI.
Kupxroda.
9 | Dnextpomarnetusm. 3akoH buo-Casapa-Jlamaca. Teopema o
HUPKYJSIUU BEKTOpa UHAYKIMU B. Pacuérel MarHuTHBIX MOJIEN.
10 | ITepemennslii Tok. PaboTa anekTporeneparopa 1 3J1eKTPOIBUTATEIIS.
11 | KonebarenbHblit KOHTYp. [IpuHITUT pabOTHI paguo- U TEICCBSI3H. bnui ompockr.
12 | Mopenu atoma u sizipa.
13 | octrkenus u mpoOaeMbl aTOMHON YHEPTETUKH.
14 | PagunanmonHas 3amura u J103UMETpPHSL.




2.3.3 JlabopaTopHble 3aHSITHS.

dopma
Ne HaunmenoBanue 1ab0paTopHbIX padboT TEKYILETOo
KOHTPOJISI
1 2 3
1.| Omnpenenenue ycKopeHus: CBOOOJHOIO MaCHUsI C IIOMOLIbIO OTueTsl O
MaTEMaTUYECKOTO MasiTHUKA. 71a00paTOPHBIM
2.| OmnpezneneHre MOMEHTA HHEPLUH TBEPABIX TEJ C HOMOILBIO paboTtam.
KPYTHJIBHBIX KOJICOaHUIA.
3.| W 3yuenue koneOaHuii GU3MYIECKOro MAasTHHKA. OtyeTsl 110
4.|  TIpoepka Teopemsi IllTeiinepa. 1a60paTOPHBIM
5.| TIpoBepka OCHOBHOI'O 3aKOHA BPAIATEILHOTO JIBHKCHUSI. pabortam.
6.| M3mepeHue BA3KOCTH KHUJIKOCTH.
7.| Onmnpenenenne orHomeHus Teroémiocteit (Cp/Cy) B razax.
8.| W3mepenwue 3JeKTPUUECKUX COMPOTHBIICHUIA. Ot4erst 10
9.| MH3mepeHue 3.4.c. ICTOUHMKOB TOKa METOJIOM KOMIIEHCAIIUH. 11a00paTOpHLIM
10.| W3ydeHue pe30HaHCOB TOKOB U HANPSDKEHUI. paboram.
11.| /[erekTupoBaHUE INEKTPUUECKUX KonebaHui. M3yueHue
BBINIPSIMUTETIEH. OTYETHI IIO
12.| W3mepenus GOKyCHBIX paCCTOSIHUN ONITUYECKUX CHCTEM. 11a60PATOPHBIM
13.| W 3Mepenue mokasartess npeaoMiieHus (U CKOPOCTH) CBETA B paboTam.
pa3IMYHbIX MaTepuaiax.
14.| W3zydeHue paboTbl GOTOIEMEHTA.

2.3.4 [IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB).

(KypcoBbie paboThI - He npedycmompeHnst).

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTEeJIbLHOI PadoThI
00y4YaKIIMUXCS M0 TUCHUILINHE (MOTYJIIO).

[TepeueHn yueOHO-METOUYECKOTO 00ECTICUCHUS
Ne Bun CPC JTUCITUTLIMHBI 110 BBIMOJTHEHUIO CAMOCTOSTENIBHON pabOThI
1 2 3
1 [IIpopabotka yue6GHOTO 1. Tpopumora T.U. Kypc ¢usuku: yded. mocodue [myst
(TeopeTuyecKoro) By30B] / T.U. Tpodumosa. — M.: Axagemus, 2014.
MaTepuana 2. MeToaudeckre peKOMEH IAIUN K OpTaHU3aIiH
ayJIMTOPHON U BHEAYTUTOPHOH (CaMOCTOSTENILHOMN) pabOTHI
CTYJIEHTOB: MeToanueckue yka3anus / coct. T.IL
Cropoxenko, T.b. [lounnok, A.B. becnanos, H.B. Jlo3a. —
Kpacnonap: Kyb6anckuit roc. yu-t, 2018. 89 c.
2 |BbimonHeHue 1. Tpopumoa T.U. Kypc ¢usuku: yde6. mocobue [ms
UHIUBUIyaTbHBIX 3adanuii  |By30B] / T.M. Tpodumosa. — M.: Akanemus, 2014.
(no JICOTOBKA COOOIIEHUH, 2. Meroanueckue PEeKOMEHAAN K OpraHu3aun
MIPE3CHTALINI ) ayJIMTOPHON U BHEAYTUTOPHOH (CaMOCTOSTEIILHOMN) paObOTHI
CTYJICHTOB: MeToan4eckue ykazanus / coct. T.I1.




Cropoxenko, T.b. [lounnok, A.B. becnianos, H.B. Jlo3a. —
Kpacnonap: Kyb6anckuii roc. yn-t, 2018. 89 c.

3 |IloaroroBka K TeKyIIeMy 1. Meroauueckre peKOMEHJAIMKU K OpraHu3alun
KOHTPOJIIO ayJUTOPHON U BHEAYIUTOPHOMU (CaMOCTOATENBHOI) pabOoThI
CTYJEHTOB: MeToanuyeckue ykazanus / coct. T.IL
Cropoxenko, T.b. [Tounnok, A.B. becnianos, H.B. Jloza. —
Kpacunonap: Kyb6anckwuii roc. yu-1, 2018. 89 c.

2. MeTtoaudeckne peKOMEH/IallUU TI0 BBITIOTHEHHUIO
nabopaTopHbBIX padoT. Onucanus J1ad0paTOPHBIX PaboOT.

Y4eOHO-METOIUUEeCKHE MAaTSPUAIBI ISl CAMOCTOSTEILHOM PabOThl 00YYAIOIIUXCS U3 YUCIIa
WHBAJIH/IOB U JIHII C OTPaHUIEHHBIMHA BO3MOKHOCTAMH 370poBbst (OB3) mpemoctaBmistoTcst B popmax,
AalITUPOBAHHBIX K OIPaHUYCHUAM HUX 300POBbS U BOCIIPUATHA HH(i)OpMaHI/II/I:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:
— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,
— B (hopMe PIEKTPOHHOTO IOKYMEHTA,
JIist AL ¢ HapyIIeHUsAMU CIIyXa:
— B IIeYaTHOM opme,
— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUist Ta ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmnapaTta:
— B TIe4aTHOM opme,
— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.
JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETM3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyJaromuxcs.
3. Oopa3oBaTe/ibHbIE TEXHOJIOTHH.
[Tpu peanmzanmu yueOHOM pabOTHI MO0 OCBOCHUIO JUCHUTUIMHBI «DU3HKa» UCTIONB3YIOTCS
COBpPEMEHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH:
— UHTEPAKTUBHBIE (POPMBI O0YUEHHUS;
— MCCIIEI0BATENIbCKUE METO/IbI B 00yUEHUH;
— pobsieMHOE 00y4YeHue.
Bonbmias yacte €KUM TMPOBOJUTCS C HMCIIOJIb30BAaHHEM JOCKH, TaOJIUI, IJIaKaToOB U
JIEMOHCTPAIIMOHHOTO SKCIIEPHMEHTA.
3aHATHS 1aOOPAaTOPHOIO MPAKTUKYMa MIPOBOAATCS B CHEIMATM3UPOBAHHOM Ja00paTOpHH.
Camocmosmenvhas paboma o JUCIUTUIAHE BKITFOYACT:
— CaMOMNOJTOTOBKY K Y4eOHBIM 3aHATHUSAM [0 KOHCIIEKTaM, yueOHOH JuTepaTrype, MHTEpHET
pecypcawm;
— BBHITIOJTHEHHUE JIOMAITHUX 33aHUH (PElIeHre TUTIOBBIX 3a/1a4 U BBITIOJTHEHUE TBOPUYECKUX
3a1aHUH ).
Jlnist I ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHHU3aIns
KOHCYJIBTAIM C UCIIOJIb30BAaHUEM 3JICKTPOHHOM MOYTHI.

4. OueHoYHBbIE CPeCTBA ISl TEKYLIEro KOHTPOJISI ycIIeBaeMOCTH H
NMPOMEKYTOYHOM aTTeCTallUH.

Texkymmii KOHTPOJIb: COCTABICHUE M 3alIUTA TEXHUYECKOTO OTYETa IO BBIMOIHICMBIM
71a00paTOpHBIM paboTaM MPaKTUKyMa; MPOBEPKaA JOMAIIHUX 3aAaHuil. OTBEThl HA KOHTPOJIbHbIC
BOIPOCHI, NMPUBEICHHBIC B ONMHUCAHUAX PAOOT M Ha JIONMOJHUTENIBHBIE BOIPOCHI, KacarollUuecs
COOTBETCTBYIOIIUX Pa3/i€JI0B OCHOBHOU JUCLUIIIINHEL.

IIpoMesKyTOUHBII KOHTPOJIb B (hOpME SK3aMEHa.
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O heKTUBHOCTL y4eOHOM NEeATETLHOCTH OaKalmaBpOB OIEHHWBAETCS 1O OauibHO-
PEUTUHIOBOM CUCTEME.

B y4eOHOM mporiecce MCIONB3YIOTCS aKTUBHBIE M MHTEPAKTUBHBIC (DOPMBI POBEICHHUS
3aHSATHI: TPE3CHTAIMs, TUCKYCCHUs, Pa300p KOHKPETHBIX CHUTYyallui, TBOPUECKUE 3aJaHMS,
MO3TOBOH IITYpM, pab0Ta B MaJIbIX TPYIIaX.

Vuebno-noznasamenvHvle 9KCKypcuu — BaXXKHBIN 3JIEMEHT 00pa30BaTEIbHOTO MPOIECcca.
[Tpexxae Bcero, 3To SIKCKypcuu B acTpoduzmdeckyto odcepBatoputo Kyol'Y, B maboparopuro
HAHOTEXHOJIOTHIA, B CIICITA00PATOPUHN €CTECTBEHHBIX (haKyIbTETOB.

DKCKypCcHUH B JlabopaTopuu “Ou3Hec - HHKyOaTopa’:

- MeMOpaHHbIC TEXHOJIOTHH,
- BBIpALIUBAHUE MOHOKPHUCTAJUIOB IS KBAHTOBOU 3JIEKTPOHUKH.

OrneHka KadecTBa OCBOCHHUS IMPOTPAaMMbl BKIIIOYACT TEKYIIUH KOHTPOJb YCHEBACMOCTH,
POMEKYTOUYHYIO aTTECTAIIIO O0YJaIOLTIXCSI.

Tekymmii KOHTPOJIb M TPOMEXKYTOUYHAsI aTTECTAIMs BEIYTCS MO PE3yJIbTaTaM BBIITOJIHCHHUSI
1a00paTOPHBIX pabOT, TOMAIIHUX 3aIaHUM U KOHTPOJIBHBIX padoT.

B KkoHIIe KaXxJ]0r0 pas/elia MPOBOJAUTCS TaK Ha3bIBaEMbIH ““OJIMII-OITPOC”, KOTJa CTYACHTBI TYT
e, TOCIie HOMEpa 3aJaHHOTO BOIpPOCa, MUMIYT (OpMyJbl W (WIM) OIpPENeNeHUs, PelIaioT
“KOpOTKHE” 3a/1auH.

4.1 ®oHJ OLIEeHOYHBIX CPEACTB /ISl NPOBeeHNs TeKYIero KOHTPOJIs.
Ilpumepot mecmoes:

Tecm 1

Ne Bonpocs Bapnantel  oTBETOB
1 2 3 4
1 | VpaBHeHHE PaBHOYCKOPEHHOTO JIBHIKEHHS S=Vt S=at?/2 V=at/2 h=gt?
2 | Nmmynbe Tena (KOTMYEeCTBO IBHKCHHUS) mv, | ma, | mr, | mvr
3 | YpaBHeHue Hepa3pbIBHOCTH MOTOKA: CONSt = PV, gh, SV, hv
4 | TerumoBoit moTok (Q), TEMIIOMPOBOTHOCTH Q=LgradT,
(L) u rpaguent Temmneparypsi (grad L=Q gradT,
T=dT/dX) cBs3anbI cienyromeii Gopmytoii: Q=L/gradT

Tecm 2

Ne Bonpocs Bapnantel  oTBETOB
1 | 2 | 3 | 4

1 JakoH Owma Q=It, P=UI, I=U/R, j=o/E
2 | Omnruyeckasd cwia JIMH3EL D=1/F, R=2F, k=H/h, D=2F
3 | DnexTpoABKYIIAst CHUTa HHAYKIUH, € = . . IR, -Ldl/dt, dQ/dt, -dd/dt
4 | Dueprusi CBs3HM sfpa, E=... mgh, mc?, Amc?, mv2/2

Tecm 3
Ne Bonpocu BapuaHTbl  OTBETOB

1 | 2 | 3

1 | CBeTOBOM MOTOK U3MEPSIETCS B ... JIOKCaxX, | JroMeHax, | KaHaenmax
2 | 3akoH cmemieHus Buna 91o ... A=bT, | b=NMT, | A=b/T
3 | U3 3akona JlambGepra cienyer, 9To ... L=nM, | M==nL, | ML=n
4 | o-pacmaz Apa 3TO M3IYUYEHHE . . . 3JIEKTPOHOB, | POTOHOB, | simep remus

Tecm 4. T'eomerpuuecKas ONTHKA, TOCTPOCHHE H300paxkeHuii B muu3ax (OITK-2).
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Jlana coOuparomas auH3a ¢ pokycHbIM pacctosareM F. Kakum Oyaer nzobpakeHue
IpeMeTa, €M PACCTOSHUE OT MpeAMETa JI0 JMH3HI () MEHSEeTC s, Kak yKa3aHo B Talnuie?
(Cumsonwl, xapakmepusyrowue uzodpaxcenue. kodppuyuenm ysenuuenus - K, usobpasicenue
npsmoe -1, unu nepeeépuymoe -|, usobpasicenue oeticmeumenvroe - /I, unu muumoe — M.)

3anoaHUTh KOMHUIO TaOIUIBL, T.€. IOCTaBUThH + TaM, TJIe HAJIO.

Ne mosuruu | Paccrostame “a” | k=1 | k>1 (k<1 |1 || || M
1 0< ac<F
2 F <a<?2F
3 a > 2F
4 a=2F

Ilpumepwt 3a0au:

Tema: Cuctemsl oTcuéra. J[BHKEeHHE EPEHOCHOE, OTHOCUTEIHHOE B a0COIIOTHOE.

3a0aua 1. HaiiTu Bce CKOPOCTH U YCKOPEHUS ropoJia, BHIOPaHHOTO Ha riodyce, B
YKa3aHHOE BpeMs IoJia U BpeMs CyToK omuocumenvho Connuya. (V kaxcoozo cmyoenma ceoi
20po0 u pasuvie pemena. Jleeko nonyuaromes uHOUBUOYANbHBIE 3A0AHUS).

3aoaua 2. Onpenenuts cuiny Kopuomuca, 1eiCTBYIOIYIO Ha OJAMH TOTOHHBIA METP
Oepera BeiOpanHoOi Bamu pexu (pyubs).
Tema: JIpuxennre cBOOOAHO MAAIOIINUX TE.

3aoaua 3. Teno OpocuUiM MOJ YIJIOM ¢ K TOPU30HTY co ckopocThio V . Haiitu Bce
napamMeTpsl ABIKEHHS: TAITBHOCTD NOJIETA, BBICOTY MOIBEMA, BpEMs MOJIETA, KOHSYHYIO
CKOpPOCTh, MUHUMAJIbHBIN PaJiiyC KpUBU3HBI TpaeKTopuu. COpoTUBIICHHE BO3AyXa HE
yauThiBaTh. CrenaTh pUCYHOK.
(3aoasas pasnuunsie 3nauenus a u NV, noayuum cepuio 6apuanmos).

Tema: DIEeKTpOMarHETU3M:

1. OmpenenuTs ceyeHne MPOBOOB, MOABOISIINX IEKTPOIHEPTHUIO K BallIEMy IOMY OT
MIOJICTAHIIUH, €CJIN: TIOTEPU Ha MpoBoIax He Oornee 5%, mpeaenbHas INOTHOCTh TOKa JIIst
amroMuHUS = 20 A/MM? (st meau = 30 A/MMZ).

2. Tpu mapamienbHO COSTUHEHHBIX aKKyMYJISITOPA UMEIOT BHYTPEHHUE COMPOTHUBIICHUS TIO
1 (2, 3) Oma. HaiiTi TOKM B BETBSIX, €CITH 3/IC HCTOYHUKOB (6 60/16MaX) PABHBI YUCITY
O0ykB B Bammx @. U. O., cOOTBETCTBEHHO.

Tema: Onruka:

1. OnpenenuTh OCBEMIEHHOCTh HA CBOEM pabodyeM CTOJIE, CUUTasi HACTOJIBHYIO TaMITy
TOYCYHBIM UCTOYHUKOM CBeTa. [I0CTPOUTH M30JTFOKCHI.

2. OnpenenuThb 3a1epKUBAIOIINN TTOTEHITUAN [Tl SJIEKTPOHOB, BEIOUTHIX C TIOBEPXHOCTH
1e3ust OTOHaMH C AJTMHOU BOJIHBI, COOTBETCTBYIOIIEH MaKCUMYMY B CIIEKTpPE M3TyUECHHUS
Connna.

Ipumepol 6onpocos u 3a0au 0ns “Oauy-onpocog”:
1. VYpaBHEHHE MOCTYNATSIBLHOTO JIBHKCHHUS.

VYpaBHEeHHE BpaIaTeIbHOTO JIBUKCHUSI.

KocMmuueckue ckopoctu.

3aKkoH BCEMUPHOTO TaroteHus. dopmyia.

YckopeHnne cBOOOIHOTO TaJieHus Ha 000 mianere. @opmyia.
Macca u Bec Tena.

o g hA~wN
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12.
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14.
15.
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17.
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22.
23.
24,
25.
26.
217.
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[1ynst Maccsl M BBUIETAET U3 CTBOJIA CO CKOPOCTHIO V. ONpeeIuTh UMITYJIbC CUTTBI,
JICUCTBYIOLLEH HA MYJIIO B CTBOJIE.

3aKOHBI THPOCTATHKH.

3aKOHbBI TUIPOAMHAMUKH.

3akon Kynona. ®opmyia.
3akoH BceMUpHOTo TsaroteHusi. dopmyina.

3akonsl Oma. Bce, BaM H3BECTHBIC.

[Tynst Maccsl M BBUIETAET U3 CTBOJIA CO CKOPOCTHIO V. OnpeIeuTh UMITYJIbC CUJTTBI,
JICUCTBYIOLLIEH HA MYJIIO B CTBOJIE.

[TpaBuna Kupxroda. dopmyibl u GOpMYITUPOBKH.

[To xomb1y panuyca R paBHOMepHO pacnipenenén 3apan Q. Onpenenuthb
HaIpPsSKEHHOCTh U MOTEHLIUAJ B IEHTPE KOJIbIIA.

3akoH buo-Caapa-Jlamiaca. @opMyna U puCyHOK.

Cuua Jlopenua.

Cuita Ammiepa.

D.1.C. ”HAYKIIHH.

D.4.c. CAMOUHIYKIIUH.

[[Ixana smeKTpoMarHuTHHIX BOJIH. Pu3ndeckast mpupoa BOJIH Pa3IuIHbIX
JTMaTa30HOB.

3aKOHBI T€OMETPUYECKON ONTHUKH, IIOJTHOE BHYTPEHHEE OTPAXKEHHUE.
[Toctpoenue n300pakeHMi B 3epKasiax v JUH3aX.

®opmyJia TOHKOHM JIMH3BI.

NuTepdepenius cBeTa, BeTa TOHKHUX TUIEHOK.

Hudpakuus ceera, npunnun [roiirenca. udpakunonHas pemerka.

3aKOHBI TEIJIOBOTO U3JIYUYECHHUS.

OcHoBHbIE TOHATHS (POTOMETPUHU: CBETOBOM MOTOK, CHJIa CBETA, OCBEIIEHHOCT,
CBETOBas OTAaya.

Tako# BUJI KOHTPOJIS, KaK “OJUI-OMPOCHI”’, TIO3BOJIIET ONEPATHBHO MPOBEPUTH KaUe€CTBO
YCBOEHUS OTAENBbHBIX TEM U MPOTPAMMBI B LIEJIOM.

Ipumepul 61aHK08 015 OIUY-ONPOCO8 U KOHMPOTILHBIX PAOOM:

Tema: Mexanuka. Tepmoounamuxa u moaeKyaapuas puzuka.

I'pynma CrynenTt(ka)

1. Jlano ypasHenue gukenns S=20t — 5t2. TTocTpouts rpaduK cKOpOCTH 3a TIepBhIe 5
cekyH[ (¢ uaTepBasioM 1 cek). [IpuBenuTe mpumMep TaKOTO ABUKECHUSI.

2.

Hamnucats ¢popMynbel, COOTBETCTBYIOIINE 3aKOHAM COXPAHEHHUS: UMITYJIbCa, MOMEHTA
MMIYJIbCa, MOJHOW MEXaHUYECKOU SHEPTUH.

12

ITo kakoit popmyIie MOKHO HAUTH 1-10 KOCMUYECKYIO CKOPOCTh PaKeThl OTHOCUTENHEHO

Comnura?
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4. Onpeaenutb UMITYJIbC CHIIBI, ICHCTBYIOIICH Ha MYJII0, TIPH BBICTpETIE U3 PYKbs. Macca
nyu 10 1, e€ ckopocts 500 Mm/c.

5. Onpez[eJme IJIOTHOCTb KHUCJIOpOAa IIpU KOMHATHBIX YCJIOBUAX.

6. Omnpenenuts T ropenus rasa B uunuuape JABC, cunras ero uaeaibHON TEMIOBOM
MammHOU ¢ K.1.1. 40 % u Temneparypoil BeixsionHoi Tpyost 200°C.

7. OnpenenuTh BHICOTY (POHTAHA, €CIIU TUNIOTHOCTh KWHETHYECKON SHEPTUH CTPyH = 1
kJx/m°.

Tema 3/1elcmpocmamul<a U NOCMOAHHBII MOK

I'pynmna Crynent(ka)

1. 3a0aua: Ilo noBepxHoCTH 1mapa paguyca 60 cM paBHOMEpHO pacnpenenéH 3apsa 50 uKu.
Onpenenuth HaPsHKEHHOCTD IMOJI M IOTEHIMAN B LIEHTPE 11apa.

2. Hammucats ¢popmynsl Bcex 3akoHOB Oma

3.Hanmucats ¢hopmMysibl, COOTBETCTBYIOIIUE CICAYIONIUM 3aKOHAM U TTOHSTHSIM:
- HanpsHKEHHOCTH M MOTEHIIMAN TTOJISl TOYEUHOTO 3aps/ia

- HaprI)KéHHOCTL 0151 OECKOHEUHOU paBHOMCPHO 3ap$I)KeHHOI>'I INIIOCKOCTH

- 3akoH KyroHa:
- 3aKOH BceMupHOro taroteHus:
4. 3a0aua: Jlan Toueunsiit 3apsa Q = 60 mxKn. Haiitu nonsbli motok BekTopa HanpskéHHOcTH E
yepes chepruuecKyro MOBEPXHOCTb, €CIIH:
1 — 3apsin pacnosioxkeH B EHTpe chepuueckoi TOBEPXHOCTH
2 - 3apsJ1 PacIioIOKEeH BHE chepsl
3 - 3apsl pacroyioKeH BHYTpU chepsl,
HO CMEUIEH OTHOCUTEIBHO LIEHTPA

5. Onpenenute MOIHOCTh OBITOBOTO JIEKTPOYAHUKA, €clIi 1 JIUTP BOJBI B HEM 3aKHUMAeT 3a 6 MUHYT.

6.Tpu akKyMyJsITOpa ¢ pa3HbIMHU 3.71.C.(&1, €2, €3) U paBHBIMU BHYTPEHHUMU CONPOTHUBIICHUSIMU
COeMHEHBI NTapajutebHO. HaprcoBaTh cXeMy U COCTaBUTh HEOOXOIUMBIC YPABHEHUS TSI
orpeziesieHus: TOKOB B BETBSIX.
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Kpurtepuu oieHKH 0TBETOB Ha BONPOCHI:
OTBeThI Ha KaXK/bIi Bompoc otieHuBatotces B 6amnax ot 0 1o 1. [To cymme OamioB onpeaensercs
OIICHKA TI0 IIKaJIE COOTBETCTBHIA.
IIkana coomeemcmeuit 6annoe u oyeHKu 3a omeemsl Ha 6 60NPOcos:
0 1 2 3 4 5 6 OasIbl
s Sty e e ey e
| 0 | 1 | 2 |3 | 3|4 | 4|5 | 5 |5+ ouenka.
Hanpumep: cymma 6aimioB 3,8 cOOTBETCTBYET OLiEHKE 3; cymma 6asmioB 5.3 — oleHKa 5-.

Tema — Qu3zuxka amoma u amommnozo a0pa

I'pynma CrynenT(ka)

1. Ckomnbko BosH ae bpoiing ynoxurcs Ha 2-i opOute atoma Bonopoaa? U nouemy?

2. Kakoii mepexos Ha cxeme ypOBHEH HEPTUU aTOMa BOJOPOJa COOTBETCTBYET “KPacHOM
rparuile Gotoddderra ¢ MOBEPXHOCTH 1E3Hs?

3. Kakum HanpspkeHuEM HaJlo YCKOPUTH MIPOTOH, YTOOBI ero A ae bpoiins
COOTBETCTBOBaJIA A“MaX” B crieKTpe 3Be31bl ¢ TeMiepaTypoit 4000 K?

4. C xakol CKOPOCTBIO JOJKEH JIETETh JIEKTPOH, YTOOBI BO30YIUTH MEPEXOI,
HeoOXoauMBIi B 3aaye No2?

5. JlonmcaTh ypaBHeHHUe pacraja sapa: 2?Theo =a + . ..
VKa3aTh COCTaB MOJIy4EHHOTO U30TOMA.

6. OmnpenenuTh YAeTbHYIO YHEPTHIO CBA3U Aapa n3otona °Bs,

4.2 ®oHJ OLIEHOYHBIX CPEe/ICTB AJs MPOBEJAeHUs MPOMEKYTOYHOI aTTecTallNu.
Bonpocs! 1J151 TOATOTOBKYU K IK3aMeHY:

1. OcHOBHBIC OHIATHS KHHEMATHUKH MMOCTYMATEIBHOTO ABMKEHUS: MTyTh, IEpEMEIICHHE,
CKOPOCTH, YCKOPEHHUSI.

OO1ee ypaBHEHHUE TIOCTYMATEIHLHOTO TBUKCHHSL.

OO0riee ypaBHEHHE BpaIaTEILHOTO JIBHKCHUSI.

CrnosxeHue CKopocTel U YCKOPEHHUH MPH CII0KHOM JIBUYKEHUH.

NuepumanbHble cUCTEMBI OTCUETA U 3aKOHBI HbI0TOHA.

I/IMHy.HBC TEJia 1 3aKOH COXpaHCHI/IH I/IMHy.Hbca.

3aKkoH BceMUpHOTO TsroTeHus. CBOOOHOE MaieHuE Tel.

Macca u Bec Tena, yciaoBue HeBecomocTH. KocMuueckne CKOpocTH.

Nk wN
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MoMEeHT uHepuMH TOYKH U TBEpAOTO Tena. Teopema Illteitnepa.

. MoMmeHT umnynbca MaTepuaibHON TOYKU U MEXAaHUYECKON CUCTEMBI. 3aKOH COXpPaHEHUs
MOMEHTA UMITYJIbCA.

. YpaBHEHUE IMHAMUKH BPAIIATEIbHOTO JBUKEHUS TBEPAOIO TENA.

. Kunernueckas sHeprus Bpanjaromerocs TBEpIOro Tena.

. OHeprus u paboTa. 3aKOH COXpPaHEHUS MOJIHOW MEXaHUYECKOH SHEPIHH.

. Teuenue uneabHOM XUAKOCTU. Y paBHeHUE bepHyiu.

. MI3omporieccsl B uaeanbHbIX ra3ax: 3aKOHbI, ypaBHEHUS, rpaduKu.

. O0OBbenMHEHHBII ra30BbIil 3aK0H.

. IlepBoe Hauasi0 TepMOAMHAMUKH. Y paBHEHHUE TEIUIOBOTO OajaHca.

. ObpaTtumble 1 HEOOpATUMBIE TPOLIECCHI.

. Huxn Kapuo u ero KIIJI. Bropoe Hauano TepMOAMHAMUKH.

. DneKkTpuueckue 3apsaabl. 3akoH KynoHa.

. DJNEeKTPUYECKOE I0JIE U €r0 XapaKTEPUCTUKU (HANPsXKEHHOCTh, IOTEHIUA),
rpadguyeckoe n300paKeHue.

. Teopema Octporpaackoro-I'aycca u e€ npuMeHeHHs K pacy€Ty 3JEeKTPUUECKUX MOJIEH.

. MeTamibl ¥ AUAIEKTPUKH B JIEKTPUYECKOM MOJIE.

OnextpoéMmkocThb. KonneHncaropsl. DHeprus 3apsnKeHHOTO KOHAEHCATOopa.

[TocTostHHBIN 3nekTpuyecKuil TOK. 3akoHbl OMma, [xoynsa-Jlenna.

[TpaBuna Kupxroda. 3axoHbI 3eKTposm3a.

MarnuTHOe noje u ero xapakrepuctuku. [Ipupona maruerusma.

3axon buo-Casapa-Jlaniaca u ero npuMeHeHus K pacyéTy MarHUTHBIX IOJIEH.

JIBrkeHue 3apsA10B B MarHutHoM nosie. Cuiia Jlopenua, cuna Amnepa.
DNeKTpOMarHuTHas UHAYKINS U CAMOUHTYKIIUS.

TpancdopmaTopsl. DeKTpOABUTaTENN, TEHEPATOPbI IEPEMEHHOT0 TOKA.

3axon OMa B 11enu nepeMeHHoro Toka. ConpoTUBIIEHUS . aKTUBHOE, pEaKTUBHOE,

TIOJIHOE.

BekropHble quarpaMMsl. P€30HaHCHI TOKOB M HAIPSIKEHUM.

Toxu @yko. CkuH P PexT.

Hua-, mapa- u ¢peppoMaraeTu3mM. MarHuTHbIE MaTepUATIbI.

[Ikana 3€KTpOMarHUTHBIX BOJIH. Pu3nyecKkas IpUpoia BOJIH PA3IMUHBIX IHANIa30HOB.

3aKOHBI TEOMETPUUYECKON ONTHKH, IIOJTHOE BHYTPEHHEE OTPAKECHHUE.

[TocTpoenue n3o0pakeHU B 3epKajiax v JIMH3aX.

dopmyJia TOHKOH JIUH3HI.

WnTepdepennus cBeTa, IBETa TOHKUX ITUIEHOK.

Hudpaxius ceera, npuHuun [toiirenca. Jludpakmnuonnas pemeTka.

3aKOHBI TEIUIOBOTO U3JIY4YCHHUS.

OcHOBHbIE OHATHS (POTOMETPUH: CBETOBOM MOTOK, CHJIA CBETA, OCBEIIEHHOCTD,

CBETOBasl OT/aya.

. JlromuHecueHnys u e€ paznuyHble BUAbl. 3akoH CTokca.

. VlcTrouHMKu cBeTa: TEIJIOBbIE, ra30pa3psIHbIe, JIOMUHECIIEHTHbIE, CBETOINOIHbIE

. ®oTor ekt (BHYTpEHHUH U BHEIIHUH), ypaBHEHHE DUHINTEHHA.

. KopnyckynsapHo-BosiHOBOM Ayanu3m. BosHbl ne bpoiimns.

. OnTHueckre KBaHTOBbIE F€HEPATOPHI (J1a3€pbl): IPUHIUI IEHCTBUS, CBOWCTBA
U3ITy4eHus, Kiaccudukavsi, IpUMeHEeHHUSL.

. Ompitel Pesepdopaa. SAnepHas (riaHetapHas) MOIETb aToMa.

. Omnupudeckas popmyrna baasmepa.

. Ilepssiit nmoctynar H. bopa. YciaoBust KBaHTOBaHUS OPOUT.

. Bropoii nocrynat H. bopa — nmocTynar 4acrtor.

. Teopus aroma Bozopona no bopy.

lelMepbl IK3AMEHAUUOHHbBIX ounemos:
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MuHKCTEepCTBO HAYKHU M Bbicuiero oopasosanusi Poccuiickoit @exepanun
®I'BOY BO “Ky0anckuii rocyiapcTBeHHbI YHUBepcuTeT”
Kagpeopa gpusuku u ungpopmayuonnvix cucmem
Hanpasaenue noaroroBku: 04.03.01 Xumusn
Jucuunimna: Qusuxka
BUJIET Ne 1
1. VYruoBas cKOpOCTb, YTJIOBOE YCKOPEHHE. YpaBHEHHE BPAIaTEIbHOIO JBUKECHHUS.
2. YpaBHeHus TemioBoro Oamanca. [Ipumeps.

3. [Tapoxon uaér mo peke ot myHKTa A 10 myHkTa B co ckopoctsio 10 kM/4yac, a 06paTHO — cO
cKOpocThio 16 kM/dac. HaliTu cpeHIO CKOPOCTh MapoXo/a U CKOPOCTh TEUCHUS! PEKH.

3asedyrowuii kagedpotl uzuxu u UHGOPMAYUOHHBIX cucmem HM. boeamos

MuHHMCTEpCTBO HAYKHU U BbicLiero oopasosanus Poccuiickoii @enepanuu
PI'BOY BO “Ky0anckuii rocy1apcTBeHHbIN YHUBepcUTET”
Kadgheopa gpuzuxu u ungpopmayuonnvix cucmem
HanpasJisenne noarorosku: 04.03.01 Xumusn
Jucuunimna: Quzuxka
BUJIET Ne 2
1. TlosHOE BHYTpEHHEE OTpaXKEHUE.
2. Ilepssiii moctynar Humbsca Bopa.
3aoaua: Omnpenenuts MOIIHOCTh H3nydeHHus CojHLA, cyuTas €ro abCONIIOTHO YEPHBIM TEJIOM.
Temmnepatypa nosepxnocta Connua 6000 K, paguyc Connna 700 Mwm.

3aseoyrowuii kagedpou uzuku u UHGOPMAYUOHHBIX CUCTIEM boecamos HM.

MuHHCTEpCTBO HAYKH U BbicIIero oopasosanus Poccniickoilt @enepannu
®I'BOY BO “KybaHckuii rocy1apcTBeHHbI YHUBepcuTeT”
Kageopa ¢puzuku u ungpopmayuonnvix cucmem
Hanpasiaenue noaroroBku: 04.03.01 Xumusn
JucounimHa: Puzuka
BUJIET Ne 3
1. IlpaBuna noctpoeHus: H300pakeHU B BOTHYTOM 3epKalie.

2. OCHOBBI aTOMHO# SHEPTEeTUKHU.
3aoaua: OnpenenuTs TEMIEPATYPy HUTH JIaMITbl HakaauBaHust MotHOCThI0 100 BT, Koaddunument
cepoctu HUTHU paBeH 0,4. J[MameTp U JUIMHY HUTU OLIEHUTE CAaMOCTOSTEIBHO.

3asedyrowuii kagedpotl uzuxu u UHGOPMAYUOHHBIX cUCmeEM bocamos HM.

OneHouyHble CpeiCTBa [UIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/I0pOBbsI BEHIOUPAIOTCA C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH MHBAJIMAAM U JIULIaM C OTPaHUYEHHBIMU BO3MOXKHOCTSMU 3710POBbSI
IIPEIOCTABIISAETCS JOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKH OTBETA HA DK3aMEHE;

— P MIPOBEJICHUH MPOLIETYPHl OLICHUBAHUS PE3YJIbTAaTOB O0YyUEHHUsI UHBAJIUIOB U JIUIL C
OTrpaHMYEHHBIMH BO3MOXHOCTSIMHU 310POBbsI MPEAYCMATPUBAETCS UCIIOJIb30BAHUE TEXHUYECKHUX
CPEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOEHHOCTSIMY;

— IIpU HEOOXOAUMOCTH 7Sl 00YHAIOIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB IpOLEIYpa OLEHUBAHUS pE3YyJbTaTOB OOydYeHHs] MO JAUCLUUIUIMHE MOXET
IIPOBOAMTHCS B HECKOJIBKO 3TAIIOB.
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[Tpouexypa oreHWBaHMS PE3yIbTATOB OOYYEHHS] MHBAJIHMIOB M JIMIl C OTPAaHHYCHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) IMpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst i1 ¢ HapyIISHUSIMH 3PESHUSL

— B I1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst UL ¢ HapyHIISHUSIMH OTTIOPHO-/IBUTATEIIBLHOTO amIapara:

— B mieyaTHo hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. YueOHO-MeTOAUYECKOE oDecriedeHne TUCIUNIHHbI
5.1. Ocnosnan numepamypa:
1. Bopnosckwuii, I'. A. O6mas ¢usuka B 2 1.: yueOHOE mocoOue Il aKaJeMHIECKOTO
OakanaBpuata / I'. A. bopnosckuii, 3. B. Bypcuan. — 2-e uza., ucnp. u gom. — M.:
WznarenscrBo FOpaiit, 2018. — 242 ¢. — (Cepus : bakanasp. Akagemuueckuii kype). — ISBN
978-5-534-05451-4. — Pexum nocryna: Www.biblio-online.ru/book/E018BF05-1609-4A2A-
93C4-959CE18CE185.
2. Tpodpumona T.M. Kypc ¢usuku: yued. mocoodue [mist By3oB] / T.U. Tpodpumona. — M.:
Axanmemus, 2014.
5.2. /lononnumenvuas numepamypa:

1. Bonskenmreitn B.C. Coopnuk 3a1a4 o obmemy kypcey ¢uszuku / B.C. Bonskenmreitn. — CI10.:
Kumxnbiit mup: [IIpodeccus], 2008.
2. AnemkeBud, B.A. Kypc obmeit pusuku. [DnexTpoHHsiit pecypc] : yueOHoe mocodue / B.A.
Anemkesuy, JI.I'. Jlenenko, B.A. KapaBaeB. — OnexrtpoH. gan. — Mocksa : @uzmariur, 2011.
— 469 ¢. — Pexxum noctymna: https://e.lanbook.com/book/2384.
3. Aucensm, A.W. OcHOBHI cTaTUCTHYECKON (PU3UKU U TEPMOJAMHAMUKH [ DNEKTPOHHBIN pecypc]:
yueOHoe ocodue / A.W. AHcenbM. — DnekTpoH. gan. — Cankr-IlerepOypr : Jlanb, 2007. — 448
c. — Pexum nocryna: https://e.lanbook.com/book/692.

6. Ilepeuensv pecypcoe ungopmayuonno-meneKOMMyHuKayuonnoi cemu «Humepnemy,
Heo0X00UMBIX 0151 0C80CHUA OUCUUNTUHDBL (MOOYIA):
1. DnekTpoHHBIC YYEOHUKHU U TOCOOUS 110 (hUBHKE.
www.knigafund.ru/products/17
VYueOHas nureparypa 1o U3UKe U €€ pas3jienaM B 3JIEKTPOHHOM Buje. Paznen copepxxur
U3JIaHUS TI0 MEXaHUKEe, TEPMOAMHAMHUKE, ONTHKE, TIEKTPOJUHAMHUKE.
2. DIEKTPOHHBIE PEeCypChl o u3nke
metodist.lbz.ru » YMK - BMUHOM
DJ1eKTPOHHBbIE 00pa3oBaTeIbHbIE pecypchl 0 (pu3mke. ... CeromHs Ham cailT — 310 6omee 2000
(aiinoB: y4eOHMKH, 1a00paTOPHBIE U KOHTPOJIbHBIE PAOOTHI.
3. ®usuka - EnHOE 0KHO JIOCTYIa K 00pa30BaTeIbHBIM IPOrpaMMam.
window.edu.ru/catalog/resources/uchebnik-fizika-dlya-vuzov
5. DnekTpoHHbIe yuebHbie nmocobust | Kadbenpa dbusuku ...
dssp.petrsu.ru/?q=node/22
Cpenu HUX - BeO-CalThI JUTS MTOICPIKKH KYPCOB, 3JIEKTPOHHbIE YYeOHUKH C PAa3BUTON
CUCTEMOM THIIEPCCHIIIOK, KOHTPOJIS i CAMOKOHTPOJIS.

VYka3zaHHasi OCHOBHas JuTeparypa umeercst B ouommoreke Kyol'Y B noctarounom

KOJIMYECTBE.



http://www.biblio-online.ru/book/E018BF05-1609-4A2A-93C4-959CE18CE185
http://www.biblio-online.ru/book/E018BF05-1609-4A2A-93C4-959CE18CE185
https://e.lanbook.com/book/2384
https://e.lanbook.com/book/692
http://www.knigafund.ru/products/174
http://metodist.lbz.ru/iumk/physics/e-r.php
http://dssp.petrsu.ru/?q=node/22
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7. MeToauvecKkue yYKa3aHUs sl 00y4alOIIUXCH 110 OCBOECHHUIO TUCHMILIUHBI (MOXYJIA).
Ha camocrostensHyo paboTy CTyIeHTOB OTBoAMTCS Ooliee 16 % BpemMeHH OT oOmIei
TPYJOEMKOCTH  JUCIUILTUHBL. ConpoBoXKJIeHHE CaMOCTOSITENIbHON  pabOThl  CTYJEHTOB
OpPraHU30BaHO B CIEAYIOIUX (hopMax:

CamocTosiTeJIbHasi pa6oTa (B yacax) 58
B TOM 4YHcCJIe:

ITpopaboTka yuebHOro (TEOPEeTUYECKOro) MaTepuana 25
BeimonHeHne  WMHAMBUAYAIBHBIX  3agaHWid  (IIOJrOTOBKA  COOOIICHUHA, 15
MIPE3CHTALINM, IOKIAZ0B)

IToaroToBka K TEKylieMy KOHTPOJIO 18

[Io wrToram BBHIIOJHEHHUS] KaxAOW J1abOpaToOpHOl paboOThl CTYAEHT COCTABIISIET
TEXHUYECKUH OTUY€T, Omupasch Ha KOTOpBIM [JOJKeH B Oecele ¢ MpenojaBaTesieM
IPOJEMOHCTPUPOBATh  3HAHHE  TEOPETUYECKOTO U OSKCIEPUMEHTAJIBHOIO  Marepuala,
OTHOCSIIErocs K pabore.

IIpoBepka 3HaHUM CTyJE€HTa OCHOBAaHA HA:

- KOHTPOJILHBIX BOMPOCAX, MPUBEICHHBIX B OMUCAHUH PAOOTHI;

- IOTIOJTHUTEJIBbHBIX BOIPOCAX, KACAIOIIUXCS COOTBETCTBYIOIUX Pa3/€l0B JUCIUILINHBL;

- YCBOEHHUH pa30UpaeMbIX pa3AenoB AUCHUILIIMHBI IPU MOMOIIY 3HAHHM, TOJIy4aeMbIX 110
CpEJCTBAaM M3YyUEHUsI PEKOMEHTyEMOH JINTEPATyphl;

- KOHCYJIbTallUsX, OPraHU30BAaHHBIX /JIsi PAa3bsICHEHHUS MPOOJIEMHBIX MOMEHTOB IpHU
CaMOCTOSITEJIbHOM H3Y4YEHHM T€X WJIM MHBIX aCHEKTOB pa3fesioB yCBauBaeMoil mHpopmauuu B
TUCITUTLINHE.

VYcnemHoe OCBOGHHME AMCHMIUIMHBI TMpEArojaraeT akTHUBHOE, TBOPYECKOE YydacTue
CTyJEHTa MyTEM IJIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

N3ydyeHne AMCUMIIMHEL CI€yeT HAUMHATh C MPOpabOTKHU pabodel mporpaMMbl, yaemss
0co00e BHUMaHUE IeJIsIM U 3a7auaM, CTPYKTYpe U COJIEP KaHUIO Kypca.

[IpocMoTpuTE KOHCHEKT Cpa3y IMocie JEKIUU; OTMEThTE MaTepuai, KOTOPbIi BbI3bIBAET
3aTpyAHEHUs1 AJid TNoHuUMaHud. [lomeiTaiiTech HAaWTH OTBETHI, HCIONb3YS PEKOMEHAYEMYIO
JUTEpaTypy U UHTEPHET pecypchl. Eciiu caMocTosATeNbHO HE yAalloCh pa3o0paThes B MaTepHalle,
dbopmyIupyHTe BOMPOCH! U 00palaiTech K MPernoaBaTeto Ha KOHCYIbTAIMU WA OJIMKanIei
JIEKIIHH.

PerynspHo oTBoauTe BpeMmsl AJisi MOBTOPEHHUS NMPOHAEHHOIO MaTepuasa, MpoBepss CBOU
3HAHUS, YMEHHS U HABBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

B ocBoeHun AWCHUIUIMHBI MHBATUIAMHU M JUIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OONBINIOE 3HAYCHHE HMEET WHIWBHyalbHas y4deOHas paboTa (KOHCYNbTALUH) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NunuBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOLIUM MHJMBUYaTN3alluid O0Oy4EHHUSI U YCTAaHOBJIEHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TIpernojaBaTeieM W OOYYaroIIUMCS WHBAIUIOM WU JUIOM C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBbSI.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YyeMbIX NPH OCYLIECTBJICHUHU
00pa30BaTeJbLHOI0 NMPOoLEcca Mo AUCHUILIHHE (MOYJII0).

8.1 IlepeyeHp HEOOXOAMMOTI0 IPOrPAMMHOIO 00ecTIeYeHHUsI.

— [Iporpammsl, TeMOHCTpaIuu BUe0 MaTepuaioB (mpourpeiBarenb « Windows Media Playery).

8.2 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

- CmpaBouno-mipaBoBas cucrtema «Koncynsrant [Tmrocy - (http://www.consultant.ru).

9. MarepuanbHo-TexHUYeckass ©0a3a, HeoOXoauMMasi [Jsl  OCYLIECTBJICHUS

00pa30BaTeJbLHOIO MpoIecca Mo AUCHUIJINHE (MOAYJII0).



http://www.consultant.ru/

9. MarepuajJbHO-TeXHHYECKAS
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0aza, HeoOxomumasi /I  OCYLIECTBJICHUSA

00pa3oBaTe/ILHOIO NMpoIecca Mo JUCHUILINHE (MOYJIIO0).

Bug pabor

MarepuanbHO-TEXHUYECKOE 00ecriedeHNe NUCIUILIMHBI (MOYJIsL) U
OCHAIIICHHOCTh

JlexumoHHbIE
3aHATUS

Jlexunonnsie ayautopuu (234C, 201C), ocHaleHHbIE TPE3EHTAIMOHHON
TexHUKOW. Crienuanu3upoBaHHbIEC JEMOHCTPALIMOHHBIE CTEH/IBI 10
pas3nuYHbBIM pasnenam oomei ¢pusuku (kom. 200 C).

CemuHapckue
3aHATHSA

CeMuHapckue (MpakTUYECKUE) 3aHATUS TPOBOAATCS B ayautopusx: 332 C,
327 C, 425 C, 060pynoBaHHBIX HEOOXOIUMOMN yueOHOM MeOEeTbIO.

JlaGopaTopHbie
3aHSTHS

JlabopaTtopus (koM. 219 C), ykoMIUIEKTOBaHHAss 000PYI0BaHHEM JIJIst
M3MEPEHHUSI MEXaHHUECKUX U TEPMOJANHAMUYECKUX MApaMETPOB TN U
CHCTEM; CIIeUAIN3UPOBAHHBIM 000PYAOBaHHEM, HEOOXOAUMBIM JIJIS
U3MEPEHUs JIEKTPUUECKUX, MATHUTHBIX U ONTHYECKUX [TapaMeTpOB
Pa3IMYHbIX MAaTEPUAJIOB U YCTPOUCTB:

1. MEKpOMETpBI, INTAHTCHIUPKYIH U CEKYHIOMEDPHI.

2. [lcuxpomeTpsl, TEPMOMETPBI U TUTPOMETPHI.

3. MadTHuKU: MaTeMaTHYeCKUH, GU3NIECKUNA, KPYTUIBHBIN U MasTHUK
Ob6epbexka.

4. YCcTaHOBKH JUIsl U3MEPEHUS TEIIIOEMKOCTH, KO3 (UIIMEHTa BI3KOCTU U
MOJYJISL CIIBUTA.

5. Ocummnorpadsl ¥ BOJIBTMETPBI, aMIEPMETPhI U BATTMETPBI.

6. CTeHpl Ui U3MEPEHUS JIEKTPUUYECKUX CONPOTUBIIEHUH,
JIEKTPOEMKOCTEN M UHAYKTUBHOCTEM.

7. CTeHnpl Ui CHATHS BOJIBTAMIIEPHBIX XapaKTEPUCTUK JIAMITOBBIX U
MIOJIYTIPOBOJIHUKOBBIX JTUOJIOB.

8. Ontuyeckas cKaMbs JUIsl U3MEPEHUS TapaMeTPOB OTJENIbHBIX JIUH3 U
ONTUYECKUX CUCTEM.

9. CriekTpoCcKoI, MUKPOCKOII U 3pUTeNbHas TpyOa.

10. ®oTo31eMeHTHI M TUPPAKIIUOHHBIE PEIIETKH.

Koncynpranuun

Aynutopuu 234 C, 320 C, 332 C; xabunet 232 C.

Tekymmit
KOHTPOJIb

Aymutopuu 234 C, 332 C; xabuner 232 C.

CamocTosTens
Has pabora

Kabuner s camocTOsATEIBHON paboThl, OCHAIIEHHBIH KOMIBIOTEPHOMN
TEXHUKOM C BO3MOXXHOCTBbIO MOJKIOUEeHHs K cetu «MHTepHer,
MpOTpaMMOI DKpPaHHOTO YBEIWYEHUsS W OOECICUEeHHBIH JOCTYIIOM B
ANEKTPOHHYIO0 MH()OPMAIIMOHHO-00pa30BaTEILHYIO CPEly YHUBEPCUTETA.

Y4eOHO0-3KCKYpCHOHHBIE 00BEKTHI YHUBEpCUTETA (acTpoduznyeckas od0cepBaTopus,
crnenyiabopaTopuM €CTECTBEHHBIX (DaKyJIbTETOB U Ja00paTOPHsi HAHOTEXHOJIOTHIT) OCHAIIEHBI
COBPEMEHHBIM 000PY/JOBAHUEM.
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