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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Leabl0o OCBOCHMSA AUCUUIUIUHBI «(pHU3UKa» SBIAETCS MMOJIrOTOBKA CIELUAINCTA, COYETAIOLIETO
IMPOKYIO (PYHAAMEHTAIBHYIO HAYYHYIO M MPAKTUYECKYIO TOATOTOBKY, YMEHUE MPOBOAUTH TEOPETHUECKHUE
U SKCIIEPUMEHTAJIbHbIE UCCIIEOBAHUS U MCIIOJIb30BaTh (PU3MYECKHE 3aKOHBI B CBOCH MPOQecCHOHANTbHOM
nesrenbHOCTH. Pu3MKa Kak Hayka o0 oOOImMX 3aKkoHaX MPHUPOJBI JIEKUT B OCHOBE H3YUCHHS
O0IIETEOPETUYECKUX U CHELUATbHBIX TEXHUYECKUX AUCLUIUIMH. 3HaHUE (PU3MKU HEOOXOIMMO TEXHOJIOraM
MPOAYKTOB HHUTAHUS M3 PACTUTEIBHOTO CHIPbS JUIA Pa3pabOTKH TEXHOJIOTHYECKUX IPOIECCOB U JIMHUM
IIPOU3BOJICTBA U XPAHEHUS IIPOJYKTOB IIUTaHUS.

3agaum oOydeHUs: YCBOCHHE OCHOBHBIX IPEICTAaBICHHA O MaTepuu, (opmMax U crocobax eé
CYIIECTBOBAHUSA; O3HAKOMJIEHHE CO CTPYKTYpPOHM OCHOBHBIX KaTeropuil (M3MYEeCKUX 3HAHUH (3aKOHOB,
TUIOTE3, MOJENeH), OBIAJCHHUE S3BIKOM W METOJaMH (U3MKH, BBIICHCHHE Ha KOHKPETHBIX IpHUMeEpax
OpPraHUYEeCcKOM CBA3M MEXy (PU3UKOH U IPOU3BOICTBEHHBIMH TEXHOJIOTUSIMH.

2 MecTo JUCHUILINHBI B CTPYKTYype 00pa3oBaTe/IbHON MPOrpaMMbl

Jucnunnuza oTHocUTCs K 6a30Boii yactu 0soka 1 «/{ucuurinHb! (MOIYIIH )»
[IpepexBU3UTHI IUCUMILIUHBL: Omcymcmeyom
[TocTpexBu3uThl nuctuuriubel: b.1.5.21 Ilpukiaounas mexanuka

3 TpeGoBanus k pe3yjabTraTaMm 00y4eHUs M0 TUCHUILINHE

[Tpornecc n3yyeHHs JUCUUIUIMHBI HATIPABJICH Ha (JOpMUPOBAHHE CIEAYIONINX PE3yIbTaTOB O0yUICHHUS

[Inanupyemble pe3yabTaThl 00y4eHHS MO AUCUMILIMHE, XapaKTepU3YIOIIHe

. dopMupyeMbIe KOMIIETEHIINN
sTanbl HOpPMUPOBAHMS KOMIETEHIIUH

OK-5 crtocoOHOCTBIO K
CaMOOpraHu3aIluH U
camM000pa30BaHUIO

3HaTh: 00 00IIEHAYYHBIX METOAAX ITO3HAHHUSA, O CTPYKTYPHBIX
0co0eHHOCTEN TTOCTpOoeHUs (hYHAAMEHTAIbLHEIX TEOPHA, O METOAAX
aJIEKBaTHOI'O BOCIIPUATHS M OCBOCHUS HOBBLIMHM 3HAHUSIMH U YMEHHSIMU.
YMeTL: AKTYAJIM3UPOBATH TEMY HUCCIICAOBAHUA HAa OCHOBC HDGI[CT&BH@HI/Iﬁ
0 B3aMMOCBSI3H U B3aHMOOOYCIOBIEHHOCTH SIBJIEHUH B IPUPOJIE,
bopMyIupoBaTh 3aa4l PU3MYECKOr0 DKCIEPUMEHTA M MCCIEIOBAHUS B
HOBBIX IPOOJIEMHBIX TEXHOJIOTHYECKUX CUTYAIIUAX, aJIEKBATHO
HHTCPIPECTUPOBATH PE3YJIbTATHI I/ICCJIGI[OBaHI/IfI, d)O‘[)MaJ'II/I3OBI>IBaTI>
MMOJIYYEHHBIC 3HAHHUSL.

BJ'la}ICTI): 06III€HaV‘-IHI)IMI/I 1 KOHKPCTHO-HAYYHbBIMHU MCTOAAMMA
OpraHU3alMU, IPOBEACHU U HHTEPIPETAIIUY SKCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX UCCICIOBAHUNA IPU PEIICHUHA HOBOM HAYYHO-
HDaKTquCKOﬁ 3a1a9r, MECTOAaMH OPraHu3aInii HAYIYHO O6VCJ’IOBJ’IGHHBIX
M 3BPUCTUYECKH IIEHHBIX MCCJIEI0BaHMH, CUCTEMHBEIM M CHCTEMATHYECKUM
METOAOM IMOUCKA U OCBOCHHWA HOBBIMHW HAYYHBIMHU 3HAHUSIMMN.

3HaTh: 3HATH: O METOAMKAaX NPOBEACHUA (I)I/IBI/I‘{GCKI/IX H3MepeHHI>i, MeToaax KOppeKTHOﬁ
OLICHKH l'lOFpCHIHOCTGfI H3mepeHm71 " pacycToB (bHSHKO-TeXHI/IquKI/IX BCJIIMYHWH.

YMeTh: HCIONTB30BaTh PU3UUECKIE 3aKOHBI TIPU aHAIIU3€E U PEIICHUU
mpoOieM mpodecCHOHATbEHON AeSTETPHOCTH.

Baanerb: crmocoOHOCTBIO U3MEPSITh, HAOIIOATh W COCTABJIATH OIMCAHUS
MPOBOAMMBIX HCCIEIOBAaHUMN; 0000IIaTh JaHHBIC AJS COCTaBICHUS 0030-
pPOB, OTYETOB M HAYYHBIX MyOIMKAIMii; y4acTBOBaTh BO BHEAPEHUU pe-
3yJIbTAaTOB UCCIEIOBAHUN U pa3pabOTOK.

ITIK-14 rOTOBHOCTBIO
MPOBOJIUTH U3MEPEHUS U
HaOJII0IEHs, COCTABIIATh
ONUCaHUs TPOBOIUMBIX
WCCIIEIOBAHUH, aHAJIM3UPOBATh
pe3ynbTaThl UCCIEAOBAaHUN U
HUCITIOJIB30BATh UX HpI/I
HaITMCAaHUH OTYETOB U
HAyYHBIX MyOJIMKaIHi




[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUIUIMHE, XapaKTepU3yIoIlne

. dopMupyeMbIe KOMIIETCHIIUN
sTanbl HOPMUPOBAHHS KOMIETEHIUHI

4 CTpyKTYypa U collepKaHue TUCUUIINHBI
4.1 CTpyKTypa IMCHUATINHBI

OO0miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 8 3aU€THBIX eIUHHUIL (288 akaIeMUUECKUX YacoB).

TpynoemMKocCTs,
Bun paboTbt aKaJIeMUYECKHX YacOB
1 cemecTp 2 ceMecTp BCETO

O0masi Tpy10éMKOCTh 144 144 288
KonrakrHasi pabora: 60,25 43,25 103,5
Jlexumu (JI) 28 18 46
[Tpaktuueckue 3ansatus (I113) 16 16 32
Jlaboparopusie pabotsr (JIP) 16 8 24
Koncynpranuu 1 1
ITpomesxyTouHas arrecranus (3a4eT, SK3aMeH ) 0,25 0,25 0,5
CamocTrosiTesibHasi padora: 83,75 100,75 184,5
- CAMON0020MosKa (Npopabomka u no8MopeHue 1eKYUOHHO20
Mamepuana u Mamepuana Y4eOHuKo8 u y4eOHvix nocoouil,

- N0020MOBKA K 1A00PAMOPHBIM 3AHAMUIM;

- H0020MOBKA K NPAKMUYECKUM 3AHAMUSIM,

- N0020MOBKA K PYOEe’CHOMY KOHMPOJIIO U M.N.)
Bua uTOoroBoro KOHTpoOJIs (3a4eT, IK3aMeH, 3ayeT IK3aMeH
auddepeHupoBaHHbIN 3a4€T)

Pazgensl qnucuumuinHel, n3ydaeMele B 1 cemecTpe Pa3,Z[CJ'IBI AUCHUIIIIMHBI, NU3YYaCMBIC B 1 CEMECTPEC

KonuyectBo yacoB
Ne HaunmenoBanue paszaennos ayauropHad BHEAy/l.
paszzena BCETo abota
T 113 | Jip pabota
1 Mexanuka 29 6 4 4 15
2 Kosie0anus u BOJIHBI 14 2 2 2 8
3 TepmoauHamMuKa M cTaTHCTHYecKasi puznka 24 6 2 2 14
4 DIIEKTPOCTATHKA 16 4 2 2 8
5 IlocTOSIHHBII 3J1eKTPUYECKH TOK 17 4 2 2 9
6 DJIEKTPOMarHeTusM 23 4 2 2 15
7 BoJsHoBas onTuka 21 2 2 2 15
Hroro: 144 28 | 16 | 16 84
Paznensl nUCIUIIIMHBL, U3y4aeMbl€ B 2 CEMECTpE
KommuecTBo vacoB
Ne HanmeHnoBanue pasnenon ayAutopras BHEAy/l.
pasnena BCETO pabota
T 13 | 1P pabota
8 KBaHToBasi onTuka 35 4 4 2 25
9 ATOMHasi pu3uKa 37 6 4 2 25




KonnuecTBo yacoB
Ne HawnmenoBaHue pa3aenos ayAITopHa BHEayI.
paszena BCETO pabota aGoTa
a|m[a | P
10 DJieMeHTbl KBAHTOBOI MeXaHNUKH 37 4 4 2 27
11 DJieMeHThI GU3NKH TBEPAOro TeJia 35 4 4 2 25
Utoro: 144 18 | 16 | 8 102
Bcero: 288 46 | 32 | 24 186
4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI
1 Mexanuxka  Mexanuka u ee pazoenvi. Cucmemvt omcuema. Ilowamusi o npocmpancmee u

gpemenu. Kunemamuxa npouseonvhoco osudicenus. CKOpocmb U YCKOpeHUue NpOU3B0IbHOS0 OBUINCEHUSL.
Junamuka mamepuanbHOU MOYKU U NOCMYNAMENLHO20 08UMNCEHUs. meepio2o mend. 3axkonvl Hviomona.
Macca. Macca unepyuonnas u epasumayuonnas. Cuna. Umnynvc. 3axon coxpanenus umnyivca. Ypasnenue
08UdICEHUsL meaa ¢ NepemMeHHOU maccou. uepeus. Mexanuueckas paboma. Paboma nocmosmnol u
nepemennou cunvl. Mownocms. Kunemuueckas u nomenyuanvnaa sHepeus. Koncepsamuenvie u
ouccunamuenvle cuivl. 3aKOH COXpAHEHUs MeXaHuyecKkou 3Hepeuu. Bpawenue meepooco mena 60Kpye
HenoosudicHou ocu. Momenm unepyuu. Kunemuueckas suepeusi spawjenus. Momenm cunbl omHoCUmenbHo
ocu epawjenus. Paboma cunet npu epawenuu mena. Ypasnenue OuHamMuKu 8pawjamenbHo20 0BUICEHUSL.
Momenm  umnynsca. 3axkon coxpawenuss MOMEHMA UMNYIbCA. Csoboouvie ocu. Ilupockon.
Tupocrkonuueckuii s¢hghexm. Buowr u xameeopuu cun 6 npupode. Cunvl ynpyeocmu. 3axon I yka. Mooyns
IOnea. Mooynw cosuea. Duepeusi ynpyeoeo Odegopmuposannozo mena. Ionamue o npounocmu. Cunvl
mpenus. 3akon Amonmona-Kynona. Cyxoe u 6sa3k0e mpenue. 3aKOH 6CEMUPHO20 MALOMEHUS. 3AKOHbL
Kennepa. Ilone msazcomenuss u ezco nanpsascennocmos. Paboma 6 none  mazomenus,  nomenyuan
epasumayuonHo2o nons. llomenyuanvnas suepeus epagumayuornoz2o noss. Heunepyuanvhvie cucmemol
omcuema. Cunel unepyuu. Huepyuanvuvie cucmemvl. Mexanuuyeckuil npuUHYUnN OMHOCUMENLHOCTIU.
IIpeobpazosanus I'anunes. Teopema cnooicenusn ckopocmeu. [locmynamer Dunwmetina. Ilpeoopazosanus
Jlopenya. Cneocmesusi uz npeoopasosanuii Jlopenya. Pensmusucmckas macca. Pensmusucmckuti 3aKoH
cnodicenusi ckopocmeil. Mnmepsan meosucoy cobvimusmu. OCHOBHOU 3AKOH DeNsmueUCMCKU OUHAMUKU
MamepuanrbHoU MOYKU. 3aKOH 63AUMOCEA3U MACCHL U SHEPUU

2 Konebanusn u eonnvt [ apmonuueckue xonebanus. YpasHenue 2apmMoHuueckux xoneOauuil.
I'paghuueckoe uzobpadxcenue 2apmMoHUUECKO20 KOIEOAMENbHO20 O8UNCEHUs. DHepeus 2apMOHUYECKO20
KolebamenvbHo2o  08udCeHus mamepuanvHou mouku. 1 apmonuveckuti  ocyuninamop. IIpyscunnbii,
Qusuueckuti u mamemamuyeckui masmuurku. Crnoxcenue 2apmonudeckux xoneoanuu. Quaypwr Jluccarcy,
buenus. 3amyxaowue Konedanus. Buinyoicoennvie konebanus. Pezonanc. Ynpyeue eonmvi. Mexanuszm
801H06020 O8udICenUsl. Ypasruenue becywell 6onbl. Paz06as cKopocmyv, 2pYNnoeas CKOpocmn. Yibmpasgeyx.

3 Tepmoounamuka u cmamucmuyeckasn pusuka  MonexkynapHo-KuHemuiecKul u
MepMOOUHAMUYECKULL MemOoobl ucciedoganus. Onvimusle 3aKOHbL UOEAbHO20 2a3d. YpasHeHUue COCMOAHUsL
uoeanvrozo 2aza. 3axon [anemona. Ocnognoe ypasHeHue MoreKyIapHO-KUHeMU4ecKol meopuu uoeaibHblxX
24306 U 6b1800bl U3 He2o. Makceennosckoe pacnpedeiienue MoNeKyl no ckopocmam. bapomempuueckas
dopmyna. Bonvymanosckoe pacnpeodenenue wacmuy 6 nomeHyuarvhom none. Hucno Agozcadpo u ezo
onvimnoe onpeoenenue. Onvim Ileppena u Maxca bopna. Yucno cmonxnogenuii monexyn. Ceoticmea 2a3zo6
npu mManvix oasieHusx. nuna cob600nozo npobeea. Asenenus nepenoca: ougghyzus, menionpogooHOCb,
gHympeHnee mpenue. Bnympennsas suepeus. Hucno cmeneneu c80000bl MOAEKyN. 3aKOH PAGHOMEPHO20
pacnpeodeiieHus dHepeuu no cmeneHam c60000wt (3akon bBonvymana). I[lepsoe Hnauano mepmoouHamuxu
Paboma 2aza npu usmenenuu obvema. Knaccuveckaa meopus mennoemkocmu 2asa. Ilpumenenue nepeozo
Hauwaia mepmMOOUHAMUKU K uzonpoyeccam. Aouabamuueckuti npoyecc. Paboma, cosepwaemasn 2azom 6
uzonpoyeccax. Kpyzoeou npoyecc (yuxn). Obpamumvie u Heobpamumvle npoyeccol. IIpunyun Oeticmeus
menyiogol u xon00unvHou mawunvl. Luxn Kapno u eco KIIJ] ona udeanvroeo easa. Dumponus, ee
cmamucmuyeckoe MOIKO8aAHUe U C643b C  MEePMOOUHAMUUECKOU  8eposmHOCmblo. Bmopoe  nauano
mepmoounamuky. Aepecammuvie cocmosanus eewjecmea. Ypaenwenue Ban-oep-Baanvca. Teepovie merna.
Mono u nonukpucmannvl. Ilonamue o ¢hazosvix nepexodax nepeozo u émopoco pooa. Ilepedaua menna:
Menionpo8OOHOCHb, KOHBEKYUSL, U3TYUeHUe.



4 Inexkmpo-cmamuka Onekmpuyeckoe none 6 eaxyyme. 3axkon Kynoma. Hanpsowcennocmo
noasa moveunoz2o sapada. I paghuuecrkoe uzodpasicenue snekmpocmamudeckux noaei. Cynepnosuyus noJeii.
Paboma cun anexkmpocmamuyecxoeo nons. Illomenyuanonas suepeus 3apaoa 6 31eKmpoCcmamuyeckom noie.
Ilomenyuan. Paznocms nomenyuanos. Ceéa3b pasHocmu NOMEHYUANO08 C HANPAICEHHOCMbIO NOJIAL.
Oxeunomenyuanvhvlie nogepxnocmu. llomok eexmopa HanpsdcenHocmu 21eKkmpuyeckozo nons. Teopema
l'aycca u ee npumenenue 01 pacuema sneKmpuueckux nonei. IIposoonuxu 6 snexmpuueckom noie.
Ycnosus pasnosecus 3apsooé na nposoonuxe. Hanpsowcennocmsv noas y nosepxHOCmu npo-600HUKA.
Onekmpoemxocms nposoonuxa. Eounuyer snexkmpoemxocmu. Konoencamop. Coedunenue KOHOEHCAmMopos.
OHepaus 3apAx*CeHH020 KOHOeHCamopa. DHepaus dINeKmpuyecko2o nois. [[usiekmpuku 6 31eKmpuieckom
none. Mexanuzm nonapuzayuu ousnekmpuxos. Ilonapusyemocms, 80CHPUUMHUUBOCTNL U OUIIEKMPUUECKAS
npoHUYyaemMocms  OudieKmpuka. Bexmop noaapuzayuu Oudsnekmpuxos. JJudaneKmpuKku 8 31eKmpuiecKkom
none. Onekmpuyeckoe noie 8 ousdiekmpure. Bexmop snekmpuueckoeo cmewernus. Teopema [aycca ons
eexmopa snekmpuiecko2o cmewenus. CecnemoaieKmpuxu.

5 Ilocmoannwlii 31eKmpuvecKuil mox Ycnosua cywecmeosanus nocmosiHHo2o moka.
Cuna moka, niomnocms moxa. IneKmpoosudxcywas cuia ucmounuxka moka. 3axkon Oma. Conpomuénenue
nposoonukos. 3axon Oma ¢ Ouppepenyuanrvroii hopme. Paboma u mownocms 31eKmpuueckoeo moka.
3axon [ocoyna-Jlenya 6 unmezpanvnou u ougpgepenyuanvroi gopme. Pazeemenennvie yenu. Ilpasuna
Kupxeogpa. Knaccuueckas meopusi 21eKmMponpo8oOHOCMU  Memanios. Bvio0 OCHOBHBIX 3AKOHO8
NEeKMPUUECKO20 MOKA 6 KIACCUYECKOU meopuu J1eKmponposoonocmu memannos. Hedocmamxku
Ka1accuieckol meopuu 3nekmponpogoonocmu. Toxu 6 eazax. Paboma evixooa snexkmponos. Omuccuontvle
sAeneHuss u ux npumenenue. Honuzayus 2azos. HecamocmosimenvHulil 2azoswiii paspsao. CamocmosmenbHblll
2azoswiil paspsao u eco munvl. Ilnasma u ee ceoticmea

6 Inexmpo-maznemusim Maenumnoe none, e2o HANPANCEHHOCMb U BEKMOP MACHUMHOU
unoykyuu. I paghuueckoe uzobpasicenue macnumuvlx  noneti.  3axon buo-Casapa-Jlannaca u ezo
npumMeHenue Ons pacyema MASHUMHbLIX NoJell: Kpy2o8020 MOKA, NPSAMO20 MOKA, MASHUMHO20 NOJis
conenouoa. Bzaumooeiicmeue 08yx npoeooHuxos ¢ moxom. Eounuyvl usmepenus 21eKmpoMacHUMHbIX
senuyut. Maenummuoiii Mmomenm moka. Maenummnoe none osudxcywezocs 3apsaoa. Onvimwvl DiixeHeanrboa u
Hodghghe. /leticmeue macnumrnozo noaa na osudicywuecs 3apaovl. Cuna Jlopenya. /leusicenue 3apsoiceHnbix
yacmuy 8 MAacHUMHOM nose. Yckopumenu 3apsagcenHvlx yacmuy. Buxpegoti xapakmep MacHUMHO20 HNOJA.
Lupxynayus 6exmopa HANPANCEHHOCMU MACHUMHO20 NOJIA. 3aKoH noaHoz2o moka. Lupkynayus eexmopa
MmazHumHou unoykyuu. Maenumuulii nomox. Paboma nepemeweHusi Konmypa ¢ mokom 8 MazHUmHoM noJe.
Aenenue snekmpomacHumuol uHOyKyuu. Aenenue camounoykyuu u gzaumounoykyuu. Tpancghopmamopeoi.
Ouepeus maecnumnozo noasa. Maznummusie ceoticmea eewecmea. Maznummusie Momenmol amomos. Bekmop
HamazsHuuusanus.  Bexmop maenummuoti unoykyuu 6  eewjecmee. Maenumuas — 80CNPUUMUUBOCHb,
Maz2HumHas npouHuyaemocms cpeovl. llpupooa oua- u napamacnemusma. DeppomazHemuKuy u ux c8oUCmMaa.
Ilpupooa ¢eppomacnemusma. Ilepemennviti mox. 3axon Oma 0ns nepemennozo moxa. OcHoGHbie
noaoosicenus meopuu Maxceenna. Ypaenenus Makceenna. Toxk cmewenus. nekmpomazsHumusle 60HbI, UX
noJyuenue, sHepaus 2NeKmpomasHumno2o nois. Lllkana snekmpomacHumHsIxX 80JH.

7 Bonnosas onmuka Hnmepgepenyus ceema. Koeepenmunocmv 6onH,  pasHocms  ¢has,
onmuyeckas pazHocms xo0d. Yciosus uHmepgepeHyuoHHvlX MaKcumymos u munumymos. Lllenu FOwuea,
ouszepkana u ounpuszma Dpenena. HUnmepgepenyus 6 momukux naenxax. Ilpumenenue unmepghepenyuu.
Hugpaxyusa ceema. Ilpunyun [roicenca. Ipunyun [roiicenca-@penens, JHuppaxyus O@penens Ha
omeepcmuu. Memoo 30n  @penena. Jugpaxyuonnas pewemxa. Hugpaxyus @Ppayneogpepa Ha
ougpaxyuonnoi pewemxe. [locmosannas pewiemku, yeno8as OUCNePCUsi U pazpeumanowjas cnocooHoCcmb
peuwemku. Ilouamue o eonocpaguu. Ilonapuzayus ceema. Ecmecmeennvlii u nonsipuzoeamHulil ceem.
AHenenue 0egounoco ayyenpenomnenus. Ilonapuzamopwl. 3axon Mantoca. Ilonapuzayus ceema npu
ompadicenuu. 3akon bprocmepa.

8 Keanmoesaa onmuxa Keanmosass npupooa usnyyenus. Tennoeoe usyyenue u e2o
xapakmepucmukuy. 3aKoH u3iyuenus aOCoNOmMHO uepHo2o mena. Yaempaghuonremosas ramacmpodha.
Domoanekmpuueckuti d¢hghexm. Buovr pomosppexma. Domosnemenmsi. Macca u umnynvc ¢omona.
Jlasnenue ceema.

9 Amomnasn ¢pusuka Mooenu amoma Tomcona u Peseppopoa. Onwim Pezepghopoa no
pacceusanuio anvgpa yacmuy. Jlunetiyamolil cnekmp amoma 600opooa. Obodowennasn gopmyna banvmepa.
Ilocmynamor bopa. Memoo xeanmosanusi opoum no bopy. Onvim @panxa u I'epya. Cnekmp amoma
800opooa no bopy. Keanmosvie yucia u ux ¢pusuieckuii cmuici.



10 Dnemenmol Keanmogou mexanuku KopnyckyiapHo-801HOB80U 0yanu3m c80LCMe 6eujecmasd.
Teopus Jlyu-oe-bpotina. [ugppaxyus srekmponos. Coomuoutenue Heonpeoenennocmei Ietizenbepea.
Bonnosasa ¢ynxkyua u ee cmamucmuueckuni cmvicn. Obwee ypasnenue I[llpeduncepa. Ypaenenue
IIpeouncepa ons cmayuonapuvlx cocmosHutl. Jleusicenue c60600nou yacmuywl. Yacmuya ¢ oOHoMepHOlU
npamoy2onvHou "nomenyuanvrot sme” ¢ 6eckoneuno evicokumu "cmenkamu".  Amom 600opoda 8
keanmoesotl mexanuke. Cnexmp 600opooa. Cnun snekmporna. Cnunogoe keanmogoe uucao. Ilpunyun Iaynu.
Pacnpeoenenue snexmpornos ¢ amome no cocmosinuam. Tabauya snemenmos Jl. U. Menoeneesa.

11 Inemenmul huzuku meepoozo mena Ilouamue o 30HHOU meopuu NPOBOOUMOCIU
meepovix men. [leneHue meepovix men HA Memaiisl, NOAYNPOBOOHUKYU U OUINEKMPUKU C NOZUYUU 30HHOU
meopuu. CobcmeenHas U npumMecHas npoeooUMOCMb NOIYNPOBOOHUK08. TemnepamypHas 3a8Ucumocms
npoBOOUMOCMU NOAYNPOBOOHUK08. Konmaxm 08yx memannos no sounoti meopuu. Tepmosnexmpuyeckue
A6eHUsl U UX npumeHnenue (aenenus 3eebexa, Ilenomoe, Tomcona). Konmakm 31eKmpoHHO20 U ObLPOUHO20
NOJYNPOBOOHUKO8 (p-n-nepexod). Ilonynposoonuxosvie evinpsmumenu. OcoOeHHOCMb BONbMAMNEPHBIX
Xapakxmepucmux — NOJYNPOBOOHUKOBLIX  0u0008. Ilpunyun pabomvl  nOAYNPOBOOHUKOBO2O  MPUOOA.
Bvicokomemnepamypunas ceepxnpogooumocms. Pasmep, cocmas u 3apso0 amomnoeo sopa. Maccoeoe u
3apsadosoe uucno. [eghexm maccol u snepaus ceazu aopa. Cnun 10pa u e2o MacHUmMHbI MOMeHm. SoepHule
cunvl. Moodenu siopa. [lenenue soep. AHoepuvie peaxyuu. HAoepunas peaxyus oenenus. foepnas peaxyus
cunmesa. Paouoaxkmusrnocme.

4.3 JlabopatopHblie padoThI

Ne Kon-Bo
Ne JIP HaumenoBanue 1ab0paTopHbIX paboT
paszgena 4acoB
1 2 3 4

100 1 BBonnas nmaboparopHas pabota 2
103 1 Bpamienue TBeporo Tena BOKPYT HEMOABHKHOM OCH. 1
110 1 W3ydenne abCOTIOTHO YIIPYroro 1 a0COIOTHO HEYNPYTOro yaa-poB 2
111 1 W3mepenne MOMEHTa MHEPLIMHU TBEPBIX TEJI METOJOM KPYTHJIb-HBIX 1

KoJ1e0aHuH.
108 1 Pabora quccunaTuBHBIX CHIT 1
109 1 HccnenoBanme MBIKEHUS MasiTHIKA MakcBeia 2
112 2 MasTHuKY (MaTeMaTu4ecKuil U (pU3ndeckuii) 1
116 2 CnoxeHre rapMOHUYECKUX KOJICOaHUMN. 1
113 2 M3yueHne 3aTyxaromux KojaeOaHui 1
119 3 Onpenenenne otHommeHus Cp/Cv TETUIOEMKOCTEH Ta30B METOJIOM 1

a1MabaTUYeCKOTr0 PACITUPEHUS
121 3 Onpenenenue ko3 duimenrta Bazkoctu Meto oM CToKCA. 1
200 5 BBopgnas maboparopHas pabora 2
204 4 N3mepenne eMKoCTH KOHIEHCATOPOB. 1
201 5 N3yuenne pa3BeTBICHHBIX JICKTPUUECKHUX HIETICH. 1
202 5 N3mepenue conpoTUBIEHHS] METOOM MOCTa Y UTCTOHA. 1
210 6 N3ydeHnue B3aMOJEHCTBUS 2JIEKTPUUYECKUX TOKOB. 1
222 6 N3yuenne caMOMHAYKIIMU U B3aUMOMHIYKIIMH. 2
304 7 OmnpeneneHre BOJIHBI CBETOBOM BOJIHBI C TOMOIIBIO TU(PPaKIIMOHHON pe- 1

IIETKH.




Ne JIP Ne HanmenoBanue 1a60paTopHBIX paboT Kor-so
paszzuena 4acoB
310 7 W3yuenne naTeppepeHInm CBeTa. 1
308 7 [TpoBepka 3akona Manroca. 1
Wroro: 24
4.4 llpakTUyecKkue 3aHATHS (CEMUHAPHI)
Ne Ne Kon-Bo
Tema
3aHATUS | pa3gena 4acoB
1 2 3 4
1 1 KuHemaTnka mocTynaresibHOTO U BPallaTeIbHOTO IBMKCHUS 2
2 1 KoHcepBaTHBHBIE U IMCCUIIATUBHBIE CUJIbl. 3AKOHBI COXPAaHEHUs UMITYJIbCa 2
Y MEXaHUYECKON YHEPrUu
3 1 Heunepuuanbhble cucteMsl oTcyera. CHilbl HHEpLUUU 1
4 2 CrnoxeHne TapMOHMYECKUX KOoJeOaHui 2
5 3 TepmoarHaAMUYeCKHe COCTOSIHUS M MTPOIECChl. Tpu 3aK0OHa TEPMOINHAMHUKH 2
6 3 DHTpONUs U €€ U3BMEHEHUE 2
7 3 KpyroBeie TepmMoinHaMudecKie NUKIbL. TerioBpie MalimHbl 2
8 4 Teopema ["aycca u ee mpuMeHeHHUe I pacyeTa 3JeKTPUUECKHUX MoJIen 2
9 S) 3akon Oma. PasserBiennsie nenu. [Ipasuna Kupxroda 2
10 6 PacueT MarHUTHBIX TOJICH AIEKTPUIECKUX TOKOB 2
11 6 SIBneHne HNeKTPOMArHUTHON UHAYKITUU 1
12 6 3akon OMa i IEPEeMEHHOTO TOKa 2
13 7 YpaBHeHre MakcBesuia v 3JIEKTPOMarHUTHBIC BOJTHBI 1
14 7 SBnenue naTepdepeHun u Audpaxy BOIH 2
16 8 SBnenue porordpdexra 1
17 9 CHeKTpbl U3JIy4€HHUs U TOTJIONICHHS] aTOMOB 3
18 10 | VYpaBuenue Ulpenunrepa 1
19 11 [ToynpoBOJIHUKH, NTOJIYTIPOBOAHUKOBBIE IPUOOPHI 2
HUroro: 32




5 Y4yeOHO-MeTOAMYECKOE 00ecTIeUeHHe TUCITHIIINHBI
5.1 OcHoBHas auTEpaTypa

1. ®uzuka: Mexanuka. Mexaandeckue kojeOaHus 1 BOHBL. MomnekymsapHast Qusuka. TepMoanHaMuKa:
Yuebnoe mocobue / C.U. Ky3nenos. - 4-e u3a., ucnp. u goi. - M.: Byzoscknii yuebunk: HUL| MTHOPA-M,
2014. - 248 c.: 60x90 1/16. () ISBN 978-5-9558-0317-3. - Pexxum nocrymna: -
http://znanium.com/bookread2.php?book=412940

2. ®uzuka. OCHOBHI ANEKTPOANHAMHUKH. DJIEKTPOMAarHUTHBIE KoJeOanus 1 BOJHBL: YuyeOHoe mocooue / C.U.
Kysnenos. - 4-e u3a., ucnp. u goin. - M.: Byzosckwuii yueonuk: HUL] MH®PA-M, 2015. - 231 c.: 60x90 1/16.
(meperuter) ISBN 978-5-9558-0332-6. --Pesxum nocrtyma: - http://znanium.com/bookread2.php?book=424601
3. ®usuka. BonnoBas ontuka. KBantoBas npupona u3nydeHus. DIEMEHTHI aTOMHOU U sIICPHON (QU3NKU:
VYue6. noc. / C.1.Ky3nenos, A.M.Jlunep - 3-e uzn., nepepad. u noi. - M.: By3os. yue6.: HUI] UHOPA-M,
2015 - 212 c.: 60x90 1/16.(m1) ISBN 978-5-9558-0350-0. - Pexum nocryma: -
http://znanium.com/bookread2.php?book=438135

5.2 lonoinuTeIbHAS JIUTEPATypa

Jleryra, C. H. BBenenue B pusuxy [Tekct] : yued. nocodue / C. H. Jleryra, A. A. Yakak; M-Bo 00pa3oBa-
Hus 1 Hayku Poc. ®denepanmu, ['oc. 06pazoBaTt. yupexaeHue BoiclI. mpod. obpa3zoBanus "OpeHOypr. roc. yH-T'. -
Openodypr : UIIK 'OY OI'Y, 2011. - 501 c. - bubnuorp.: c. 438-439. - ISBN 978-5-4418-0002-0.

Jleryra, C. H. BBenenue B pusuxy [DnekTpoHHbIH pecype] : yued. mocodue / C. H. Jleryra, A. A. Uakak; M-
BO oOpaszoBanus u Hayku Poc. @enepaunu, Oenep. roc. O10KeT. 00pa3oBaT. yUpexkIeHHE BBICII. MPod). 0Opa3oBaHUs
"OpenOypr. roc. yH-T". - DnekTpoH. TekcToBbie AaH. (1 ¢aiin: Kb). - Opendypr : OI'Y, 2011. -Adobe Acrobat Reader
5.0

Cageavbes, U. B. Kypc o6meii ¢pusuxu [Tekcr] : yauebnoe nocodue / U. B. Casenbes . - 5-¢ uzf., ucmp. -
Cankrt-llerepOypr : Jlans, 2011. - (JIyumue knaccudeckue yuebnukn).. - ISBN 978-5-8114-1206-8. - T.

1: MexaHnuka. -, 2011. - 352 c. : . - [Ipeam. yka3s.: c. 334-336. - ISBN 978-5-8114-1207-5.

Cageabes, U. B. Kypc o6meii ¢pusuxu [Tekcr] : yaebnoe nocodue / 1. B. Casenbes . - 5-¢ uzf., ucmp. -
Cankr-IlerepOypr : Jlans, 2011. - (JIyumne knaccuyeckue yueOHukH).. - ISBN 978-5-8114-1206-8. - T.

2 DJeKTpUYeCTBO U MarHeTusMm. -, 2011. - 343 c. : wi. - Ilpuin.: c. 327-339. - [Ipenm. ykas.: c. 340-342. - ISBN
978-5-8114-1208-2.

Cageabes, U. B. Kypc o6meii ¢pusuxu [Tekcr] : yaebnoe nocodue / M. B. Casenbes . - 5-¢ uzf., ucmp. -
Cankr-IlerepOypr : Jlans, 2011. - (JIyumne knaccuyeckue yueOHukH).. - ISBN 978-5-8114-1206-8. - T.

3: MoJaekyasipuas ¢puzuka u TepMoauHamMuka. - , 2011, - 209 c. : nn. - [pun.: c. 201-206. - [Ipenm. ykas.: c. 207-
208. - ISBN 978-5-8414-1209-9.

Jleryra, C. Kypc ¢pusnku: ontuka [D1eKTpoHHBIHN pecypc] : yaeOHoe mocodue Ui CTyAEHTOB HHKEHEPHO-
TeXHH4ecKkux HampasiaeHuid noarorosku / C. Jleryra, A. Hakak ; MunuctepctBo obpasoBaHus u Hayku Poccuiickoit
denepanmu, DepepanbHOe TOCYAapCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUpexkACHUE BhICIIero podeccroHab-
Horo obpazoBanus «OpeHOyprckuil rocy1apcTBEHHbIH yHUBepcuTeT», Ousnueckuit dpaxynpret. - Opendypr : OI'Y,
2014. — Pesxum nmoctyna: http://biblioclub.ru/index.php?page=book_view&book 1d=259245.

Boabkenmreiin B.C. CoopHuk 3a1a4 no o0miemy kypcy ¢usuku. CI16.: Cner. nur., 2002, —327 c.

Hetnad, A.A. Kypc dusuku / A.A. dernad, b.M. ABopckuii.—M.: Briciias mkouna, 2000.-718 c., 2005.

Hpopos U.E. OcHoBHbIe 3akonbl ¢pu3uku B S 1. T. 1, T. 2, T. 3./ U.E. Uponos.—M.: Jlabopatopus ba3oBeix
3uanuii. dusznko-maTemMarndeckas tuteparypa.-2001.

CagenbeB U.B. CoopHuk BonpocoB u 3agau 1o oomei ¢pusuxe. / U.B. CasenseB.—M.: Jlanp.-2007. — 288 c.
Tpogumosa, T.U. Kypc ¢usuxu / T.U. Tpopumosa.—M.: Beicmas mkosna, 2004.—544 c., 2005, 2006, 2007.

Tpogumosa, T.U. CoopHuK 3ana4 1o Kypcy pusuku ¢ pemenusmu / T.M. Tpopumosa, 3.I'. [1aBnosa.—M.:
Bricmas mxona, 2003.-591 c. http://artlib.osu.ru/web/books/content_all/424.pdf

Yakak, A.A. Kypc ¢puzuku. Monekymnsapras ¢pusuka / A.A. Hakak.—OpenOypr: TOY OI'Y, 2009.-377 c.
Onexrponnsrit karamor OI'Y. — Pexxum mgocryma http://artlib.osu.ru/web/books/metod_all/2743 20110926.pdf

Yakak, A.A. Kypc ¢puzuku. DnekrpuuectBo u marHetusMm / A.A. Hakak.—Openbypr: TOY OI'Y, 2006,-317 c.
Onexrponnslit katanor OT'Y. — Pexum noctyna http://artlib.osu.ru/web/books/metod _all/1121 20110805.pdf



http://znanium.com/bookread2.php?book=412940
http://znanium.com/bookread2.php?book=424601
http://znanium.com/bookread2.php?book=438135
http://biblioclub.ru/index.php?page=book_view&book_id=259245
http://artlib.osu.ru/web/books/content_all/424.pdf
http://artlib.osu.ru/web/books/metod_all/2743_20110926.pdf
http://artlib.osu.ru/web/books/metod_all/1121_20110805.pdf

5.3 llepuoanueckue u3gaHusl

Kypnan texaudeckoit puszuku: xKypHai. - M.: APCMMU.

Wzsectust PAH. Cepus ¢usndeckas: xyprair - M.: APCMU.

VYcenexu pu3nveckux HayK: )KypHa - M.: AredaTcTBo "Pocreuats".

W3BecTus BoIcIINX yueOHbIX 3aBefeHnil. dusnka: sxypHai. - M.: ArerctBo "Pocnedats'.

PoNnE

5.4 UnTepHeT-pecypchl

https://www.coursera.org/ - «Coursera»; «Kypchl Hal[HOHAJILHOW 00Pa30BaTEIIbHOM TIATHOPMBI

OTKPBITOT'O 00pa3oBaHus. MHhopmaLms o TekyLmnx Kypcax "HauvoHansHom
nnatgopMbl OTKPbITOro obpasosaHusa".

https://openedu.ru/ - «OTkpbiTOE 00pazoBaHuey; «OTKPHIThIC 00pa30BaTEIbHBIC TPOIPAMMBI H KYPCHI
YpDVY.Duszukay;

https://openedu.ru/course/ - «OtkpsiToe oOpazoBanue», Karanor kypcos, MOOK: «®Dusukay;
https://universarium.org/catalog - «Yuusepcapuym», Kypcsr, MOOK: «Kypcel 1o dusukey;
https://www.lektorium.tv/mooc - «Jlektopuym», MOOK: «Dusuka»

http://mipt.ru/- Caiit MocKOBCKOTO (PU3UKO-TEXHUIECKOTO MHCTUTYTA (TOCYIapCTBEHHBIN YHUBEPCH-

TET);
http://fepo.i-exam.ru/ - ®enepanbHblil 3k3aMeH B cepe npodheCcCHOHATLHOr0 00pa30BaHus;
http://i-exam.ru/node/- Eauneiii moprai MHTEpHET TECTHUPOBaHUS B chepe oOpa3oBaHus;

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(OPMAIMOHHBbIE
CIIPABOYHbIE CUCTEMbI COBPEMEHHbIX HH(OPMANUOHHBIX TEXHOJIOT U

1. Onepannonnast cucrema Windows (B pamkax mnunensuonsoro coriamenuss OVS-ES obecnieuen
BeCh KoMIbIOTEepHBIN napk OI'Y).

2. TMaker wactonpHbix npwiokenuit Microsoft Office (Word, Excel, PowerPoint) (B pamkax
munensnonHoro cornamenns OVS-ES obGecrieden Bech kommbroTepHblii mapk OI'Y) ist moaroToBku
TEKCTOBBIX JOKYMEHTOB, 00pa0OTKH SKCIEPUMEHTAIBHBIX PE3YJIbTATOB U IEMOHCTPALIMH ITPE3CHTALIH .

3. American Institute of Physics [OnexTponHsiii pecypc] : pedepaTuBHas Oa3a JaHHBIX /
Awmepukanckuit uacTHTYT pusuku (AIP), AIP Publishing. — Pexxum nocryma : https://www.scitation.org/ , B
nokanbHO# cetn OI'Y.

4. American Chemical Society [OnekTponHbIii pecypc] : 06a3a nmaHHeiXx. — Pexum goctyna
https://www.acs.org/content/acs/en.html , 8 nokansHoii cetu OI'Y.

6 MaTepI/laﬂbHO'TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIIMHBI

Y4eOHble ayIUTOpUU NJIsl MPOBENEHUS 3aHSATUN JEKIMOHHOTO THUIA, CEMHUHAPCKOTO THUIIA, IS
MPOBEACHUS TPYNIOBBIX W WHAWBUAYATBHBIX KOHCYJIBTAIlMH, TEKYIIETO KOHTPOJSA M TMPOMEKYTOUHOU
aTTeCTalUu.

AyauTopun OCHAIIEHBI KOMIUIEKTAMHU YYCHUYECKON MeOenH, TEXHUIECKUMHU CPEICTBAMH O0YUIEHUS,
CITy>KaIllUMU JIJIsl IPECTaBICHUs yueOHOM nH(pOpMaIuu OOJIBIION ayAUTOPHH.

Jns mnpoBeaeHus 1a0OpaTOPHBIX 3aHATHM HMCHOJIB3YIOTCS J1aboparopuun: «MexaHUKU U
MOIIeKYJsIpHO# pusukmy», ayn.1401; «OnekrpudecTBa, MarHeTu3Ma M ONTHKW», ayd. 1305a,0; «ATOMHOMH,
syepHo Guzukuy, ayd. 1301.

[TomerieHue A CaMOCTOSITENBHON PaOOTHl OOYYaIONINXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM,
noakiIoueHHo K cetu "VHTepHer", M obecrneuyeHHWEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.
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