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1. Ilnanupyemble pe3yabTaThl 00y4eHUsl N0 JUCIUIIHHE, COOTHECEHHbIE ¢ MJIAHMPYEeMbIMH
pesyabratamu ocBoennss OIIOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

bakamaBp mno  HampaBnenuto mnoaroroBku  23.03.03  Dxkcrutyatamus — TpaHCIOPTHO-
TEXHOJIOTUYECKHX MalIMH ¥ KOMIUIEKCOB JOJDKEH OBbITh TOJATOTOBIEH K PELICHUIO 3ajad
poeCCUOHATILHOM AEATEIILHOCTH CIIEAYIOIINX TUIIOB: POU3BOJICTBEHHO-TEXHOJIIOTUYECKUHN, HAYYHO-
HCCIIEIOBATEIbCKUM.

Heab AuCUMIIMHBI — CPOPMHPOBATH y CTYACHTOB CHUCTEMY (YHIAMEHTAIbHBIX 3HAaHUM,
HEOOXOIUMBIX ISl OCTEAYIOIe MOAroTOBKU OakanaBpa, CocOOHOTO K 3((HEeKTUBHOMY PELICHUIO
NPAaKTUYECKUX 33/1a4  CEIIbCKOXO3AWCTBEHHOTO IPOW3BOACTBA, a TaKKe CIOCOOCTBYIOLIMX
JalbHENIIeMy pa3BUTHIO JIMYHOCTH.

3agaum JUCHMINJIMHBI:

— U3YYUTb OCHOBHBbIE (PU3MUECKHE SBJICHUS, OBJIaAETh (PYHAAMEHTAJIbHBIMU IOHSATHSIMU,
3aKOHAMH U TEOPUSMU KJIACCHUECKON U COBPEMEHHOW (DU3UKU;

— chopMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS M COBPEMEHHOTO (PU3NUECKOTO MBIIIIJICHHS;
O3HAKOMHUTBCS C HAYYHOH ammaparypod W MeTojaMu (U3UYECKOTO HCCIEOBAaHUS, MPHOOPECTH
HABBIKU TPOBEACHUS (PU3NUIECKOTO IKCIIEPUMEHTA;

— HAYYHMTBCS BBIICNIATH (DU3MYECKOE COJCpKaHWE B TMPHKIAAHBIX 3aJadax Oymymei
JeSITeNIbHOCTH;

— OBJIAJICTh METOJAMHU PEUICHUS HH)KEHEPHBIX 3a/1a4.

1.2. KomMmnerenuun u HHAUKATOPbI UX JOCTHKEHMIt

OIIK-1 CnocobeH TmpUMEHATh €CTECTBEHHOHAy4YHbIE M OOIICHHXCHEPHBIC 3HAHUS, METOJBI
MaTeMaTU4eCKOro aHaJli3a U MOJIEIMPOBAHUS B IPOPECCHOHATBHOMN IESTENbHOCTH

Koxn u
HaMMEHOBAaHHE
HHAUKATOpa dopmupyemsie 3YH
JIOCTHIKEHMS
KOMIIETEHIHU
3HAHUSI OOyuaromuiics 10HKEH 3HATh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCHUIUINH ((PU3UKH) [l pEIICHUS
-1 omx1. 3a7a4 B COOTBETCTBUU C HANPABIECHHOCTHIO
Hcnonbsyer PO ECCHOHATBEHOM AESITeTbHOCTH
OCHOBHBIC 3aKOHBI _ (Bl.O. 10-3. 1)
€CTeCTBEHHOHAYYH
BIX U UH)KCHEPHBIX | yMEHHS OOyJaromuiics TOJKEH YMETh: UCIIOIh30BaTh OCHOBHBIC
JUCIUILINH JJIs 3aKOHBI €CTeCTBEHHOHAYYHBIX TUCIUILIAH ((PU3UKH) AJIs
pelIeHus 3a/1a9 B pEINIeHNUS 33a]1a4 B COOTBETCTBUH C HAIPABICHHOCTHIO
COOTBETCTBUU C poecCHOHANBEHOM e TENbHOCTH
HaIpPaBJIEHHOCTHIO - (b1.0.10-¥.1)
npodeccnoHaNbHOMI
NESTENbHOCTH HaBbIKK | OOy4aromuiicst TOMKEH BIIAJeTh: HABBIKAMHU:
HCIIOJIB30BAaHMS 3HAHUI OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCHUIUINH ((PU3UKH) JIJIS] pEIICHUS
3aJ1a4 B COOTBETCTBUU C HAIPABICHHOCTHIO
npohecCHOHABEHOM NeSTENbHOCTH -
(b1.0.10-H.1)




2. Mecto nucuumianHbl B cTpykrype OIIOIT

Hucnunmuna «Pu3rka» OTHOCHTCS K 0053aTeIbHON YacTH OCHOBHOW Mpo(decCHOHAIbHOM
o0pa3zoBaTeNbHON MPOrpaMMBbl OaKkaaBpuaTa.

3. O0béM JUCUMIITIMHBI M BUIBI Y4eOHOH padoThl

O6bem auctummuabl coctapiseT 10 3auernpix equnaui (3ET), 360 akageMudeckux 4acos.
Jvcuunimza nu3ydaercs:
- ounas popma oOyuyeHus B 2, 3, 4 cemecTpax.

3.1. Pacnpenesnienne o0beMa IMCUMIIMHBI IO BUAM Y4eOHOIl padoThI

Bunx yueOHol paboThl KonnuectBo yacoB

KonTakTHas padora (Bcero), 150
B TOM YHCJI€e MPAKTHYECKAsi MOJAr0TOBKA

B ToM umucie:

Jlexumu (JI) 50
[Tpaktuueckue 3ansatus (I113) 50
Jlaboparopusie 3ausatus (JI3) 50
CamocrosiTesibHas padora o0yuarwmuxcs (CP) 156
KoHTpoJb o4
Hroro 360

3.2. Pacnpenesienue yueOHOIro BpeMeHH 10 pa3jaejiaM U TeMaM

Ounas ¢popma o0yueHus

B TOM 4YHCJIC é
Ne HanMeHOBaHHE o TeMLL Bcero KOHTaKTHas paboTa g
TEMBI pasiera nte 4acoB Cp =
1 I3 | 13 g
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MmoniekynspHasi Gu3MKa U TEPMOJMHAMHKA
1.1. | Beenenue B pU3UKy 2 2 - - - X
1.2. | Kunemaruka 14 2 2 2 10 X
1.3. | Jlunamuka 18 2 4 4 10 X
2.4. | 3akoHBI COXpaHEHUs 16 2 2 4 12 X
15, Mexanunueckue KoneOaHus u 20 4 4 4 12 X
BOJIHBI
16. DIIEMEHTHI MoanynﬂpHoﬁ nu 20 4 4 4 10 X
CTaTUCTHUYECKON (PU3UKHU
1.7. | OcHOBBI TEPMOJIMHAMUKHU 20 4 2 4 12 X
Pa3nen 2. DneKTpuyecTBO U MarHeTU3M
2.1. | Duexrpocraruka | 18 | 2 [ 2 ] 4 | 10 | X




ITocTOSIHHBIM TOK,

2.2. | ’NMeKTpUYecKHe Lenu U 24 4 6 4 10 X
MaTepHalIbl

23, [TocTosiHHOE MarHUTHOE ) 4 4 4 12 X
nose

24 DNeKTpOMarHUTHBIC 20 4 4 4 16 X

KOJIEOAHUS U BOJIHBI

Paznen 3. OnTuka u atomHas pu3uKa

I'eomeTpuueckas u BOJTHOBAs

3.1 18 2 4 4 8 X
OITHKA

3.2. | KBanroBas ¢usuka 20 4 4 4 8 X

33 ®dusuka aTomMa U 3JI€MEHTHI 18 4 4 9 8 X
($u3MKN TBEpAOro TEIa

3.4. | SnepHas ¢usnka 18 4 4 2 10 X

3.5. | duznyeckas KapTUHA MUPa 4 2 - - 8 X
KoHTpoib o4 X X X X o4
OO01ast TpyA0E€MKOCTh 360 50 50 50 156 54

4. CTpyKTYpa M coiep:KaHHe JMCHUILIMHbI, BKJIOYAK0IIee NPAKTHYECKYIO IIOAT0TOBKY
[IpakTuyeckas NOArOTOBKAa IpH pealu3alud y4eOHbIX MPEIMETOB, KYpPCOB, IUCLMILIMH
(MomyIeit) opraHu3yeTcst IMyTeM MPOBEACHUS MPAKTUYECKUX 3aHATHH, MPAKTHKYMOB, JJAOOPATOPHBIX
pabOT W MHBIX AaHAJOTMYHBIX BHJOB YUEOHOH JeATENBbHOCTH, HPEIyCMAaTPUBAIOIIMX Y4acTHe
o0yJaromuxcss B  BBIIOJIHEHUH OTACIBHBIX JJIEMEHTOB paboOT, CBA3aHHBIX C Oymaymien
po¢eCCHOHATIBHOM 1€ TEbHOCTBIO.
[IpakTdeckas MOJArOTOBKA MOXKET BKJIIOYATh B ce€0sl OT/ACIbHBIC 3aHATHUS JIGKIMOHHOTO THUIIA,
KOTOpbIE NpeAyCMaTpUBaIOT Hepenady ydyeOHOM uHdopmanuu olydaromumcs, HeoOXOAUMOHN At
MIOCJIEAYIOLETO BBIMOJIHEHUS paboT, CBSI3aHHBIX ¢ Oyay1iel IpodecCUOHAaTbHON AESTENbHOCTbIO.

4.1. ConepxaHue TUCUUILTHHBI

Pa3nea 1. Mexanuka, MosieKy/asipHasi pU3MKAa M TEPMOAUHAMHUKA

BBenenue

IIpenmer ¢usuku. Metoa mo3HaHus B (u3Mke. DKCHEPUMEHTHI U TeopuH. Ponb poccuiickux
yU€HbIX B pa3Butuu Qusuku. @uznueckue 3akoHbl. [lonstue ¢akra B ¢pusuke. Mogenu. [Ipsmeie u
oOpatHble 331auM (pu3uku. PazmMepHocTH GU3NUECKUX BETHYHUH.

Kunemaruka

JIBixkeHne Kak rnaBHas (opma cymectBoBaHus marepuu. [IpoctpanctBo u Bpemsa. CrocoOsl
OMMCAaHUsl COCTOSHUS Tena M cucteMbl Ten. CucreMbl oTcueTa M KOOpAMHAT. Poiab M NPUHIMIIBI
BbIOOpa cucteM koopauHat. CteneHn cBoOO/Ibl, MHBAPHAHTHBIE CBOWCTBA YMCIA CTENEHEH CBOOOIbI.
TpexmepHOe 1 MHOIOMEpPHOE MPOCTPAHCTBA. MarepuanbHas TOUYKa U pacpOCTpaHEHUE 3TOM MOJEIU
Ha MHOTOMEpHBIN city4ail. TpaeKTopus 1 MUpOBasl JTUHUS, UX CBoMcTBAa. CKOPOCTh M YCKOPEHHE KaK
npou3BoaHble. [locTymaTenbHOe M BpallaTeIbHOE JBHUKEHHsS KaK OCHOBHBIC BHJBI JIBUYKCHUI.
VYTI10BBIE CKOPOCTh U YCKOPEHNE, HOPMAJIBHOE U TAHT'€HIIMAJIbHOE YCKOpeHUs. CKOpOCTh U YCKOPEHHE
B MHOTOMEpPHOM NPOCTPAHCTBE. MHEpLIHATBHBIE CUCTEMBI U PABHOIPABHOCTDH ITOKOS 1 PABHOMEPHOTO
npsMosinHeiiHoro nBMxeHus. IlocTynar o mMOCTOSHCTBE CKOPOCTH cBeTa B BakyyMme. [IpeoOpasoBanue
MHTEPBAJIOB BPEMEHU U JJIUHBI MIPU OOJIBIIUX CKOPOCTSAX OTHOCHUTENBbHBIX IBHKEHUH MHEPIHAIbHBIX
cucreM. [IpeoOpazoBanus JlopeHIla M pEIATUBUCTCKOE CIIOKEHHE CKopocTedl. MHTepBan Mexziy
COOBITUSIMU U €r0 UHBAPUAHTHOCTb.

JAnnamuka

Cuna u macca, cynepno3unius cui. [lepBeiii 1 BTopoi 3akoHbl HploTOHA. YpaBHEHUS JBUIKEHUSA,
pOJIb HAYAIBHBIX YCIOBHUW, NPUHLHUI JAeTepMHUHHU3MA. [IpuMepsl pelieHus ypaBHEHWM JABUKEHUS.
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JIBM>KEHHE TeNl B IIOJE CHUJI TATOTCHMS, SBJICHUE HEBECOMOCTH B CIIyTHHKax. /[MHamuKka ciensmmx
cucrteM. Mmmynbc, 3aKOH COXpaHEHUs HMITYJIbCa Ui MEXaHUYECKOM CHUCTEMBI, TPETUH 3aKOH
Herotona. Bzaumopeiicteue ten uepes nose. OOmas GopMyaupoBka 3aKOHa COXPaHEHUS UMITYJIbCA.
Kunernueckasi sHeprus MarepuaibHON TOUKH, CBS3b €€ C KOMIOHEHTaMU BEKTOpa uMmIryibca. PaboTa
U NOTeHIMaIbHas Heprus. Pabora nepemenieHns MaTepualbHOM TOUKU IO KPUBOJIMHEHHOMY IyTH.
[loreHuumanpHble  CWJIBI, BBEACHUE IIOHATUSA IIOTCHUMANa [ B3aUMOJACUCTBYIOIIMX  Tell.
ITorennuaneHas GpyHKIMS, TOTECHIMAIbHASA TOBEPXHOCTh. CBS3b KOMIIOHEHT CHJIbl U NOTEHIMAIBHON
¢ynkuuu. [loTeHnumanpHas sMa M yCIOBHE YCTOWYHBOIO paBHOBecHs. HeBO3MOXXHOCTH paBHOBECHS
CUCTEMBl B3aMMOJACHUCTBYIOIIMX CTAaTUYECKMX TOYEYHBIX JJIEKTPUYECKUX 3apsanoB. lIpuHnumn
IUIOTHEWIIEH YNMaKOBKA M OOBSICHEHHE NMPOCTPAHCTBEHHBIX (opM KpucTtauioB. KondopmarmoHHbIi
aHain3 MOJEeKyl. MoMeHT cuibl. JlMHaMMKa BpaleHUs TOYKM W Tela BOKPYI IOCTOSHHOM OcCH,
IIOHATUE O MOMEHTE MHEPLUUU MATCPUAIBHON TOYKU M Tejaa. Y PaBHEHHE IBM)KCHMS BPAILLAIOLIETOCs
BOKPYT HENOJBHMKHOM OcH Tesa. MOMEHT UMITyJIbCa, CBA3b €r0 KOMIIOHEHT ¢ KUHETUYECKOM SHEpruen
BpauieHus. VM3MeHeHne MOMEHTa MHEpLUHU Tela IpU IEPEeHOCE OCU BpauieHus. I J1aBHbIE MOMEHTBI
WHEPLUHMH U YCTOWYMBOCTb BPALICHUS Tell. 3aKOH COXPAHEHHsS MOMEHTA UMITYJbCa Tela M CUCTEMBI
ten. OcoOEHHOCTH KOHCTPYKLIMM BEpPTONETOB. lI'mpockombl W uxX mnpumeHenue. LleHTp macc u
YPaBHEHUE €ro IBWKeHUs. Pazenenne nocTynarenbHbIX U BpallaTENIbHbBIX JIBUKEHUI TBEPIOTO TeEIA.
[Tapa cun. Cucrema ypaBHEHUH JUIsl ABMDKEHUS TBEPAOIO Teda M €ro KMHETHYeCcKas SHEeprusi. 3aKoH
COXPAHEHHUs DHEPIrMU U €ro CBSI3b C PAaBHOMEPHOCTBIO TEUEHUs BpPEMEHM. [[BHXKEHHE cuCTEM CO
MHOTHMMHU CTeNeHs MU cB000bl. @yHKIMs Jlarpanxka u ypaBHeHus Jlarpanska. [IpuHuun HauMeHbIIero
IEUCTBUSL.

JAuHaMuka 00JIbIIMX CKOPOCTE

[Ipunuun otHocuTeNnbHOCTH B (pusmke. PenstuBucrckuil mmnynsce. [Ipeobpa3zoBaHue sHeprum-
nMITynbca. Macca U ee CBs3b C DHEpPrueH Mokos. Macca CIOKHOM CHCTEMBI U €€ CBA3b C DHEpruen
B3auMozeiictBus yacteid. HeapautuBHocTh Macchl. [ledexT macchl u 3Hepretuka. Kunernmueckas
SHEPIHUsl B PEILITUBUCTCKOM MEXaHMKE. YPaBHEHME [JIBHJKCHHMsS MAaTE€pUalIbHOM TOYKH B
PEIATUBUCTCKON MeXaHUKe. [IBMKEHHME MaTepHaJbHOW TOYKHM IIOJ JEHCTBHUEM IOCTOSHHOW CHIIBI.
CxopocTh cBeTa Kak TpefAelibHas CKOpocTh. YacTuipl ¢ HyJIeBOM wmaccoil mokos. [lpunimn
SKBUBAJIEHTHOCTU U TEOPUsI IPOUCXOKIAEHHS CHII BCEMUPHOT'O TSATOTCHHUS.

Kone6anus n BoJIHBI

Konebanus kak yacTHBIM ciyyail JBM)KEHUs, YCJIOBUS TOSIBICHUS KojeOaHWH. YpaBHEHUE
IBWKEHMSI TPYXKHUHHOIO MasTHHUKAa M ero pemeHue. [‘apMoHHueckoe KojebaHHE U €ro
XapaKTepUCTUKH. YpaBHEHHUE JBWKCHMs (PU3NYECKOIO MAsATHUKA M €ro pelieHue, MaTeMaTHYeCKUi
MasiTHUK. DHEprusi rapMOHMYECKUX KosieOaHuil. BeIHyX/1eHHbIe KoieOaHUs U SIBICHHE PE30HaHCA.
Pe3zonanc kak mposiBaeHue Oudypkauuu. AprokosieOaHus. I[Ipumepsl nposBiICHHUsS PE30HAHCHBIX U
aBTOKOJICOATEIbHBIX SIBICHUH B JKMBBIX OpraHM3Max M TeXHUKe. Pe3oHaHCHas Iepenaya SHEPruu B
CHUCTEME OJJMHAKOBBIX CBSI3aHHBIX MAasTHUKOB. BOJHBI B yNpyrux cpenax, JMHEHHBIE, IOBEPXHOCTHHIE
1 00BEMHBIE BOJHBI, IIONEPEUYHbIE U MPOJIOJIbHBIE BOJHBIL, (DPOHT BOJIHBI, ITUIOCKHME U chepUuecKue
BOJIHBL. AHalTUTHYecKas 3amuch Oeryuiei BosiHbl. BonHoBoe ypaBHeHue. IlepeHoc sneprum Oeryiuei
BosiHOM. CrnoxeHue kojebaHuid u BosH. KorepeHTHble MCTOYHHMKHM BOJIH. VIHTepdepeHuust BOIH OT
TOYEYHBIX KOTE€PEHTHBIX MCTOYHUKOB. Y CJIOBHS NOSBICHUS MaKCUMYMOB M MUHUMYMOB. Cllo)KeHHE
KpyroBeIX U chepudeckux BosiH. [locTpoenue (poHTa BOJHBI 10 NpUHIMNY loiireHca, moBeaeHUE
(bpoHTa BOJIHBI B HEOJHOPOAHOH cpene. OTpaxxkeHue u npenomieHue BoiH. [lpunnun ®@epma. BriBoa
3aKOHa IIPEJIOMJIEHUS BOJIH Ha T'PaHHUIIE IBYX Cpell Ha ocHOBe npuHuuna Pepma. [puanun depma kak
YacTHBINA Cllyyail o0Iiero nmpuHIMIIA MUHMMakca. [losBieHne OTpa)XeHHBIX BOJH B HEOJHOPOJHBIX
cpenax, CI0KEeHHE BCTPEUHBIX BOJIH U 00pa3oBaHME CTOSIUMX BOJH. [lepexoaHoe cocTosiHre U Bpemst
penakcauuy. CBsA3b JIMH CTOSYMX BOJH C Pa3MEpaMU CPENbl, IUCKPETHOCTb JUIMH CTOSYMX BOJIH.
KBanToBaHue. YnpasieHue 3By4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JIEeMEeHTBI CTATHCTHYECKON U MOJICKYJISIPHON (pU3MKH

MUKpPOCKONIMUECKHE W MaKpOCKONMYECKHE SBIEHUA. laeanbHblli Ta3 Kak CTaTUCTUYECKAs
cucreMa MHOTUX dYacTull. JlaBneHue, o0beM M TeMmIepaTypa rasa Kak oOOOIIeHHbIE XapaKTePUCTHKU
cocTosiHUSl ra3a. PaBHOBecHble M HEpaBHOBECHbIE COCTOAHUS Taza. OOpaTumble M HeoOpaTHMBbIE
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npoueccel. Jlparpamma jaaBiieHHue-00beM. OKCIIEPUMEHTAJbHBIE Ta30Bble 3aKOHBI, 00OOIEHHBIH
ra3oBblil 3aKOH (ypaBHEHHE COCTOSHUSA WJEaIbHOrO raza). BoIBOJ ypaBHEHHS! COCTOSIHUS UI€ATLHOTO
ra3a Ha OCHOBE KMHETHYECKUX MpeacTaBiIeHUN. DU3NYECKHI CMBICI MOHATHUS TEPMOAMHAMUYECKON
Temneparypel. Pacmnpenenenue sHepruu mo cremneHsM cBoOonbl. Pacmpenenenuss MakcBeiia u
bonsiimana, Gapomerpuueckas ¢gopmyna. HepaBHoBecHbie mporiecchl. Juddys3usa, muddys3us dyepes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJICHHE W €ro poJib B JKU3HEACATEIILHOCTH PACTCHHIA.
Temnonepenaua. Buyrpennee tpenue. BoipakeHue HepaBHOBECHBIX IMPOLIECCOB uepe3 00O0OIIeHHbIE
TepMoauHamuueckue cuibl. CooTHomeHne B3auMHocTH OHcarepa. PeasnbHble rassl, ypaBHeHHe Ban-
nep-Baanbca, KpuTHYecKas TOYKa, pEAbHbIE HW30TE€PMBbI, CKWKEHHE ra3oB. DiaykTyauuum u
camoopraHu3anys npu (pa3oBoM mepexoje raz-XuakocTb. KuUAKOCTH, TOBEPXHOCTHOE HATSDKEHHE B
KUIKOCTAX, OXJAXICHHE >XHIKOCTH IPU HCHAPEHHH, TEPMOPETYISUS PACTEHUW M >KUBOTHBIX.
CmauuBaronye 1 HecMadMBarolye Kuakoctu. Kanmuispaslie sBienus, Gpopmyna Jlamnaca.

DJIeMeHTbI TEPMOAMHAMHUKHI

[lepBoe Hayamo TEPMOIMHAMHKH, W30MPOLECCH], aTuabaTHUYEeCKUl MPOILECC, OXJaKICHUE Ta30B
npu aanabaTUYeCKOM pPaCHIMPEHUU U TOJy4YeHHe HU3KHX TemrepaTyp. YpaBHeHnue Ilyaccona u ero
BbIBOJ. Kitaccuueckas Teopus TEIJIOEMKOCTEH, IPUYUHBI OTKJIOHEHUS PEAIBHBIX TEINIOEMKOCTEH KaK
GyHKIIUM TeMIiepaTypsl OT pe3yJIbTaTOB Kiaccudeckoil Teopun. PaboTa uueanbHOro ra3a B pa3aMyuHbIX
nporeccax. ObparumMeie U HeoOpaTumble MUKIIBL. TerioBeie MamuHbl 1 UK KapHo, BTopoe Hadaino
TepMoAMHAaMUKHU. KoMIpecCHOHHbIE XOJOAWJIBHUKM UM  TEIUJIOBBIE HACOCHIL. OJHTPONMS  KaK
TepMoAMHAMU4eCKuid norteHuuan. dopmyna s 3HTponuu HiaeanbHoro rasa. Teopema Kapno u
0000IIeHNEe TIOHATHUA SHTPOIUU KaK TEPMOAMHAMHYECKOro MoTeHnuana. CBs3b SHTPONUU C
MUKPOCOCTOSIHUSIMU UJ€aIbHOT0 raza. CTaTUCTUYECKOE TOJKOBAHUE SHTPOIUU. DHTPONHUS U CTEIEHb
BbIpokieHus: cucreMbl. Dopmyna bonbumana. Dutponus u uHbopMmanus. Bospactanue sHTponuu
IpU HEOOpaTHUMBIX MpoIleccaX Ha NpPHUMEpPE BBIPABHUBAHUS TEMIICPATYphl JBYX HAXOMSAIIUXCS B
KOHTAKTE HArpeThIX TEJ M IPU BBIPABHMBAHMUM JABJICHHUM B JIBYX 4acTsax cocyna ¢ razoM. [lepBoe u
BTOpOC Hayaja TEPMOJUHAMHUKHU, W JKUBBIE OpPraHuW3Mbl. [IOHATHE O TEpMOIMHAMHKE HEOOPATHMBIX
MPOLIECCOB U OTKPBITBIX CHCTEM. OHTPOIMS B CUCTEME OpraHuW3M - OKpyXKawomas cpena.
[Ipon3BOACTBO SHTPONIMU B HEPABHOBECHOM cpene u Teopema [Ipuroxuna.

Pa3znen 2. DiieKTpU4ecTBO 1 MArHETHU3M

DJleKTpUYeCKHe U MATHUTHBIE SIBJICHUS

[lonsATe O mMOJNAX, MONS CKAISIPHBIE U BEKTOpPHbIE. XapaKTEPUCTUKU BEKTOPHBIX MOJIEH:
HaNpsDKEHHOCTh, MOTOK, LMPKYISLMS, CUJIOBbIE JUHUM BeKTOpHOro mnois. Cyneprnosuuus IojeH,
3apsi/bl, 3aKOH COXPAaHEHHUS 3aps/IOB.

B3anmopeiicTBrE HENMOABHKHBIX U ABUKYIIUXCS 3apsaoB, ODU3NYECKUN CMBICT MATHUTHOTO TOJIS.
[Tone Towyeunoro 3apsana (3akoH Kymnona) u cucremsl 3apsnoB. [lone aumons. DneKTpocTaTH4YecKoe
MoJie MOJIEKYJbI W XUMHUUYeckue peakuuu. MHTerpansuas ¢opma 3akona Kymnona, teopema ["aycca
(mepBoe ypaBHeHue MaxkcBenna). BeiBoa hopMmyn s HAIPsDKEHHOCTH IIEKTPOCTATUYECKUX TOJNeH
3apsHKEHHOTO NPSIMOTO TPOBOJA, IUIOCKOCTH, KOHJeHcaTopa. Pabora mnepememieHus 3apsaa B
JJIEKTPOCTATUYECKOM  [0JIE, MOHATHME IMOTeHuuana. Bropoe ypaBHeHue Makcsemna s
ANEKTPOCTATUKH B HMHTETpalibHOM (opme. DieKTpuyeckass €MKOCTh OJHOIO IPOBOJHUKA U JIBYX
MIPOBOJHHUKOB, KOHJIEHCATOPHI, paboTa MO 3apsIKke KOHJIEHCATOPOB. DHEPrusi dIEKTPOCTATHYECKOTO
noyst.  M3MeHeHwe  HanpspKEHHOCTH — DJIEKTPUYECKOro  IMOJsA  IMPU  BBEACHMM  JAMDIIEKTPHKA,
MOJISAPU3YEMOCTh JUAJIEKTPUKA, IUAJIEKTPUYECKas MPOHULAEMOCTb. M3MeHeHHne IUIIIEeKTpUYECKOn
MIPOHUIIAEMOCTH MPU XUMUYECKUX PEAKIUAX U UCIOIb30BaHUE 3TOro 3 (dekra. DIeKTpUIECcKoe MoJie
B MpoBOJHUKaxX. [IoHATHE O TOKE MPOBOJMMOCTH, BEKTOp TOKAa M CHJa TOKa, muddepeHrranpHas
dbopma 3akona Owma. IlepBoe mpasmio Kupxroda. [lpudymHa mosiBIEHUs >JIEKTPUUECKOTO TOKA B
MPOBOAHUKE, PU3NYECKUI CMBICI MOHATHS CTOPOHHUX DIEKTPHUECKUX CHI. BriBoa 3akoHa Oma ans
Bceit nienu. Bropoe npasmiio Kupxroda. MarautHoe mose npsiMoro Toka, 00bSICHEHUE €0 MOSBIICHUS
Ha OCHOBAaHWM pPEISTUBUCTCKUX TMpeacTaBieHuil. WHrerpanbHble ypaBHeHHMs MakcBemna Juist
MOCTOSHHBIX MAarHUTHBIX MoJied. [IpuMepbl BBIYMCIEHUS HANPSHKEHHOCTEH MAarHUTOCTAaTHYECKUX
noneil. 3akon buo-Casapa-Jlannaca. B3aumoneiictBue noseii u 3apsaoB (Toxos). @opmyna Jlopenua
JUISL CWJIBI, NEHCTBYIOLIEH Ha 3aps]l CO CTOPOHBI JIEKTPHUYECKOTO M MarHUTHOro mnoneu. llpuHmmn
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NEUCTBUSL MacC-CIEKTPOMETPOB M HMX IPUMEHEHHMS B XUMHUU. VIHIYKIHWOHHBIE SIBIICHUS,
TpaHchopMaTopbl, (PU3MUECKUE TNPUHIMIIBI HUX JAeHCTBHs. Dkcrparoku. llomHas cucrema
MHTETPpAJIbHBIX ypaBHeHUM MakcBemia. CMBICT 4YJI€HOB CHUCTEMBl ypaBHeHUM MakcBeiia,
OIMCHIBAIOUINX SIBJIICHUS, CBA3aHHBIE C M3MEHEHMSIMM JJIEKTPUUYECKMX W MAarHUTHBIX BEJIUYHUH BO
BpeMeHHU. B3anMOCBSI3b 3JEKTPUYECKUX U MArHUTHBIX [TEPEMEHHBIX MOJIEH, 3JIEKTPOMAarHUTHOE MOJIE U
nznyuyenue. Ilons naBwxymmxcs 3apsnoB. M3iydeHue >3JI€KTPOMarHUTHOIO MOJS HEPaBHOMEPHO
OBXKyIMMcs 3apsagom. «Ilapagoke» aroma.

Pa3nea 3. OnTuka u aromMHast pusnka

JIEKTPOMATHUTHOE U3JIYYeHHE U ONITHKA

CB00O0/IHOE AIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAHUE B BHUJIE JJICKTPOMATHUTHOM BOJHBI.
[TonepedyHOCTh 3JE€KTPOMArHUTHBIX BOJH. CKOPOCTh paclHpOCTPAHEHHUs JIEKTPOMArHUTHBIX BOJIH U
criocoObl ee nu3mepenus. lllkana snekrpoMarHuTHBIX BOJIH. CriocoObl reHepanuy ¥ UCIOIb30BaHNUE B
HayKe€ U TEXHUKE BOJIH PA3JIMYHbBIX YaCTOT.

SIBrieHus1, onUCHIBaeMble BOJHOBOM Teopueil ceera. MHTEepdepeHys cBeTa, YCIOBUS MOSBICHUS
CTaTUYECKON WHTEp(EpEeHIIMOHHON KapTHHbBI, MHTepdepeHIus Mpu pas3aeiaeHuH (POHTA BOJHBI,
MIPOCBETIICHUE ONTUKU, MHTEp(EepOMETprl U HX Hcmoyib3oBaHue. Dypbe-cekrpomerpol. [lonarue o
rojorpadpun. dudpakuus, nudpakuus Ha mend. DokycHpoBKa 3IEKTPOMATHUTHBIX BOJH U CBS3b
pasmepa IUGPAKIMOHHOTO TIATHA C pasMepamu peduiekTopoB. OCOOCHHOCTH OpraHU3alHd
palMoIOKAlMOHHOM CIIy>KOBl. YCJIOBUS IEepexoia OT BOJHOBOHW ONTHKM K IeoMeTpU4YecKoM. 30HbI
@penensi, 30HHas IacTHHKa Dpenens kak GoKycupyromuii saemMenT. AudpakimonHas pemeTka Kak
IUCTIeprUpyIolas cucremMa. AHaIu3 coCTaBa CBETa IO JUIMHAM BOJH. PeHTreHoBckas audpakuus,
noHaTue 00 00paTHBIX AU(PAKIMOHHBIX 33a4aX, PEHTTEHOCTPYKTYPHBIH aHAU3 M €ro 0OCOOCHHOCTH
MPUMEHHUTETIbHO K OuonormdyeckuMm oObekTam. IlpoctpanctBennas crtpyktypa [JHK u PHK.
JudpakmoHHBIN Tpeaes pa3penaoneil ciocoOHOCTH ONTHYECKUX MTPUOOPOB.

CBer 1 BelIeCTBO, MOHIATHE O BTOPUYHBIX BOJHAX, Pa3/elIeHUe SHEPTUU Ha rpaHulle pasaena ¢as,
PE30HAHCHBIN XapaKTep B3aUMOJICHCTBUS CBETa U BellecTBa. Jlucnepcus, KiacCuueckoe 0ObsICHEHHE
3aBUCHUMOCTH KO3(PHIMEHTa MPEeTOMIICHUSI CBETa OT JAJUHBI BOJIHBI MAJAIOLIEro cBeTa. SIBieHue
JIBOMHOTO JIy4eIPEIOMIICHHUs], IOJIIpU3aLys cBeTa Kpucrauiamu. [1omsipu30BaHHbIN CBET, ONITHYECKAs
aKTUBHOCTb, CaxapOMETpHUs, HCIIOIb30BAHUE SIBJICHUS BpAIEHUSA IUJIOCKOCTH MOJSPU3ALUHU B
MoJIeKy sipHOH Ononorun. Porodddexr u kBaHTOBas Mpupoaa cBera. Kpyr sBneHmid, 00bICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKOIMYECKOE M MAKpPOCKOIIMYECKOE B ONTHKE. J[BONCTBEHHOCTH
MPUPOJABI CBETa. 3aKOHBI IOTJIOLIEHUS CBETa, IMOHATHE O HENUHEHHbIX 3(dekxtax. OCHOBHBIE
3JIEMEHTBI KOHCTPYKLHUHU CHEKTPO(POTOMETPOB. 3aKOHBI OCBELIEHHOCTH, 3aBUCUMOCTh OCBEIIEHHOCTH
OT BU/1a OCBETUTEIICH.

KBanroBas ¢puszuka. Pu3nKa aToMa M 3J1eMeHThI (PM3MKH TBEPAOI0 TeJa

OcobeHHOCTH TOBEAEHUS MHUKpoyacTUll. IIpuHIMIBI OnMcaHus MOBEACHHMS MHUKPOYACTHUII,
BOJIHOBas (yHKIHUS, COOTHOLIEHHE HeompeneneHHocTe, BonHa 1ae bpoins. [loctynarer bopa.
VYpaBuenue Illpeaunrepa (BpeMeHHOE W CTallMOHApHOE), (U3UYECKUN CMBICT BXOJSIIUX B HEro
yieHoB. Pemenue cramuoHapHoro ypaBHeHus Illpeaunrepa ans 4YacTUIbl B OJHOMEPHOM
MIOTCHLIMAJIbHOM SIIMKE M YacTUIBl HAa OKPYXHOCTU. YCJIOBMS IOSIBICHHS KBAHTOBBIX SIBJICHUU.
Bnusinue maccel W o0yiacTu JOKanM3aluKM 4acTull. J[BymepHas moTeHIuanbHasl siMa, BBIPOXKICHUE
KBAHTOBBIX COCTOSIHUI M CHATHE BBIpOKJeHUA. [loTeHIManbHas sMa KOHEUHOM ITyOUHBI U BIUSTHUE €€
rNIyOMHBI M IIMPUHBI HAa YPOBHM DSHEPIUM 4YacTULbl. BO3MOXXHOCTH JIOKalM3allMM YacTHUIbl B
npoctpaHcTBe. TyHHenbHBINH 3¢ddexr. 3anmonHenue ypoBHedl u npunHuun I[laymu, monmHas sHeprus
COBOKYITHOCTH JJIEKTPOHOB B KBaHTOBOHM cHCTeMe€. YPOBHU DHEPIMHM B aTOME BOAOPOJA, MEPEXOAbl
MEXy ypoBHSAMHU. VHIMBUIYalbHOCTh CIIEKTPOB aTOMOB M 3MMCCHOHHBIA CIIEKTpajbHBIA AHAJIM3.
Mertannndeckass MOAENb MOJIEKYJIbl U OOBSICHEHHE KOPPEISUUU LBETHOCTH BellecTBa U 3ddekra
COIPSKEHMSI XUMUYECKHX CBSI3eH B MoJiekysax. HopManbHas ¥ MHBEpCHAs 3aCEIEHHOCTh KBAHTOBBIX
cocrostHuil. Ilormnouienue, cnoHTaHHOE M BbIHYXJAeHHOe u3nydeHus. Koadduuuentsl DiiHiTelHa.
®opmyna Ilnanka. Ycunenue cBeTa npu NpoxXoKIEHUN Y€PE3 NHBEPCHO 3acelieHHYIo cpeny. [lonsTue
0 J1a3epax.



dusnyeckas IpUPOJa XUMUYECKON CBSI3U. DIIEKTPOHHOE CTPOCHHE MHOTOJJIEKTPOHHBIX aTOMOB,
ruOpuau3anysi, OObSACHEHHE NPUYMH TMOSBJICHUS MPOCTPAHCTBEHHBIX (opM Monekyn. [IpuHumn
MaKCHUMaJIbHOTO IepeKpbIBaHMsl. BHyTpeHHee BpallleHue B MOJIEKYJIaX U €ro pojib B OMOXUMHUYECKUX
peakuusax. /J[BUKEHHME 4acTHIl B MHOTOATOMHBIX MOJIEKYJIAX U BUJBI MOJIEKYJIIPHOM CHEKTPOCKOIIHH.
CummeTpust MOJIEKYJI M NTOSIBIIEHUE ITPaBHII 0TOOPA.

@DOTOXMMHUYECKHE pPEaKIMH U OCOOEHHOCTH IOTCHLIUANbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX JIEKTPOHHBIX COCTOSIHUH B MoJjekyinax. Pacnmaa mosnexkyn mpu (GpoToBO30YXKIEHUSX.
@dusnueckas npupona ¢GorocuHTe3a. TpaHCHOpPT dHepruud npu (GoTocuHTe3e. 30HHAsT CTPYKTypa
NIEKTPOHHBIX COCTOSIHUM KPUCTAJUIOB. 3aIllOJHEHHBIE M HE3AIOJHEHHBIE 30HBL. YpoBeHb DepMmu.
IIpoBoaHMKY, TOTYIPOBOAHUKHI U JUAIEKTPUKUA. OCOOEHHOCTh IPOBOAMMOCTH B MOIYIPOBOJAHHUKAX.

Anepuas puszuka

CucremaTHKa 3JIEMEHTApHBIX YacTUL. 3aKOHbI B3aUMOIPEBPAILCHUN YacTHL], SACPHBIE peakluy,
nedext maccel. CTpoeHue sep, sJIepHble CUIIbl, YCTOHUNBBIE M HEYCTOMYMBBIC S/pa, €CTECTBEHHAs U
HCKYCCTBEHHAs PaaOAKTUBHOCTb. 3aKOHBI PaguOAKTUBHOTO pacnaza. [IpuHDHIIBL
palMOaKTUBALMOHHOIO aHanu3a. «MedeHble» atoMbl B Ouosioruu. Ilytu ucnonb3oBaHMs sAepHON
JHEPTHUH.

Pu3nyeckas KAPTUHA MHPa

[lonatue o0 »HBomonMM B (HU3UKE, OUOJOTMM M JPYrHX HaykaxX. [IpOTHBOIIOIOKHOCTH
HaIIpaBJIEHHOCTEN 3TUX BOJIFOLIMOHHBIX ITpoueccoB. IlyTh npeononeHns npoTuBOpeyus.

Bpewms B kinaccuueckom Mupe. Ponb nepuoanueckux U HEMEepUOAUYECKUX TPUPOAHBIX POLIECCOB
B (OPMHpPOBAHWU TIOHATHS BpPEMEHH. VIHBapHMAHTHOCTh MPOCTEUIINX (PU3MUECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHBI 3HaKa BpeMeHU. HepaBHOBECHBIE ITPOLIECCHI B CIIOKHBIX CUCTEMAax U NOSIBIICHUE
CTpelibl BpeMeHU. Poib ciaydallHbIX (akTOpoB B (OPMHPOBAHMHU CTpeNbl BpeMeHH. DiyKkTyaruw,
NOSIBJICHME CAaMOOpraHU3alMM B  OTKPBITBIX CHCTEMax M IepepacTaHue (QIyKTyaluu B
Makpockornmyeckuii 3¢ ¢pexr. Ponp Oudypkanmii. [loBemeHue SHTpPONMMH B OTKPBITBIX CHCTEMAaXx.
[TpuHIMI TOTIOJIHUTENBFHOCTH U €ro BCeoOLIHOCTh. Vcnonap3oBaHue Mozenei aBIeHUi U 0ObEKTOB B
Ipolecce NO3HaHMs KaK CJIeICTBUE MPUHIIUINIA TOMOIHUTENbHOCTU. OOpaTHbIe 3a/1a4u, CyObEKTUBHBIN
¢dakTop mpu ux pemeHud. OrpaHMYEHHOCTb IPHUHLMIA JOKa3aTeJbHOCTH B Hayke. IlpunHuun
COOTBETCTBHS, HaONtoJaeMble M HeHaOJrogaeMbple BeMWYMHBI B ¢usuke. TpeboBaHus K
dopmupoBaHuto pu3MUECKUX Teopuil. PacmmpeHHOe NOHUMaHMWE MpPHUHLUIA JAEeTepPMUHHU3MA.
CnyyailHoe M 3aKOHOMEpPHOE B MPUPOJE U MpeAesbl IPUMEHHMOCTH HaydyHOro mporsosa. HayuHsiit
IIPOTHO3 B Hayke 00 oOmecTBe. Pusnka u kudepHeTnka. Creasiye CUCTEMBI U YIIPaBICHHE.

4.2. Conepxanue JeKI Ui
Ounas ¢popma o0yueHus

Kpatkoe conepxanve nekuuu

JacoB

/1

IIpakTuueckas
ITOJITOTOBKA

no|  Kommuectso

+

1. | OBomronuss M COBpEeMEHHble Mojeau (U3MUeckod KapTuHbl Mupa. Pounb
POCCUICKHMX yueHBIX B pa3BUTHU Qu3nkH. CoBpeMeHHas (pU3MKa Kak KylIbTypa
HaOJIIO/IeHNH, MOJENMPOBAHUS, HKCIEPUMEHTAIbHOIO HCCIEIOBaHUS W
KOJIMYECTBEHHOT'O MPOTHO3UPOBAHMUS SABJIEHUNA Mpupoasl. Ponb ¢usuku B
pa3BUTUM TEXHUKUM U arpoINpOMBIIUIEHHOrO MpousBojacTBa. Kunemaruka
MaTepuaabHOM TOYkdM. KoopauHaTHBIH  METOA  ONUCAHUSA  JIBUKEHHIL.
Kunematnueckoe ypaBHEHHE [BWKEHHMS M OINpeAeisieMble 10 HeMy
KMHEMATUYECKUE XaPAKTEPUCTUKH.
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BekropHblii crioco0 onucaHus ABMKEHUH. BeKTOphl mepeMereHusi, CKOpocTH,
YCKOpPEHUs. YTJIOBbIE XapaKTEPUCTUKH JBHKEHUS 10 OKPY>KHOCTH. DJIEMEHTBI
PENATUBUCTCKOU MEXaHUKH. ITocTynatel CIIELUAJIbHON TEOpUHU
oTHocuTenbHOCTH. [IpeoOpazoBanusi Jlopenna. CrokeHHE  CKOpPOCTEH.
OTHOCHUTENBHOCTD JJIMHBI OTPE3KOB U JUINTENBHOCTH BPEMEHHBIX HHTEPBAJIOB.

JluHaMyKa MaTepUalbHOM TOYKM M IOCTYIATEIbHOTO JBUXKEHUS TBEPIOTO
tena. [lpunuun otHocutenbHOCTU. 3akoHbl HbtoToHa. Bumasl cun. Jlunammuka
BpalIaTeIbHOTO JABWXKEHUA. MOMEHT cuibl. MOMEHT HHEpLUHMH. 3aKOHbI
COXpAaHEHUs HMIyJbCa W MOMEHTa uMMyJbca. HHepunaibHple U
HEHWHEpLUaIbHble cUCTEeMbl OTCU€Ta. Cuibl MHEPLUMHU IPHU Pa3IU4HBIX BHAX
JIBUOKEHUS.

Pa60Ta, MOIONHOCTb W DOHEPIHUs. Mexanndeckas pa60Ta n MOIODHOCTL IIPpHU
MMOCTYNNAaTCJIbHOM M BpallaTCJIbHOM JIBUXXCHUAX. Kunernueckas SHEPTrUd "
T€OoOpEMA O KUHETHYCCKOM OHEPI'UH.

KOHCGpBaTI/IBHBIe CHJIbl U IOTCHIHAJIbHAA SHCPI'UA. HpI/IMepr MNOTCHIHAJIBbHBIX
noJsiei. 3aKoH COXpaHCHUA SHEPIMH B MEXAHUKE.

Mexannueckue koneOaHus. KuHemaTHka TrapMOHHUYECKHX  KOJICOQHWMIA.
Crnosxenue xonebaHuii. AKyCTHUECKHE PE30HATOPHI.

JluHamuka rapMOHW4YECKHX KoyieOanmit. Jluddepennumanpaoe ypaBHCHHE
KojeOaHui. 3aryxarolue ¥ BBIHY)XIEHHBIE KoleOanus. MexaHHuecKun
pe3oHaHc. MasgTHUKH.

Mexanudeckue BONHBI. BomHoBoe ypaBHeHue. Buapl BonH. MHTepdepennus,
audpakius 1 gucnepcus BojaH. BonHbl 1 nuHGopManus.

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON Teopuu. M eanbHblil ras.
OcnoBHoe ypaBHeHne MKT u ypaBHEeHHE COCTOSHMSI HACAJIIBHOTO Ta3a.

ArperatHble cOCTOSIHUA U (a3oBble mepexopl. PeanbHble raspl. CxxumxeHue
ra3oB. OcoOeHHOCTH XuAKOro coctosiHust. CTpoeHue KpuctamwioB. JledexTs
KPHUCTAJUIMYECKOT0 CTpoeHus. IIpOYHOCTD M IIIACTUYHOCTD.

SBnenuss mepenoca. Jquddys3us, TEmonpoBOAHOCT, U BHYTPEHHEE TpEHHE.
MoJekynsipHO-KMHETHUECKasl TEOPHS SIBJICHUH MepeHoca.

10.

OCHOBBI TEPMOJIMHAMHKW. BHYTpeHHssT »JHeprus ¢ TIEpPBOE  HAYaJIo
TepMoauHaMuKU. PaboTa M TEroO€MKOCTh ra3a MpH Pa3IMYHBIX IMPOIleccax.
Bropoii 3akoH TepmoauHaMuKW. TermnoBble JBHUraTeii W  XOJOAWIbHBIE
MamuHbl. KIIJ[ TemnoBbIX aBUTaTeNnel M CTATUCTUYECKUM CMBICT BTOPOTO
3akoHa TepmoauHaMuku. [loHstue sHTponuu. I[loHsTHE O TEepMOAMHAMHKE
HEOoOpaTHMBIX MPOIIECCOB M OTKPBITHIX CUCTEM.

11.

DnekTpuyeckuil 3apsia. B3anmoneicTBue 3apsaoB. DIEKTPOCTATUIECKOE TMOJIE.
Bekrop Hanpspk€HHOocTH. Pacuér asmektpocratmueckux mnosieid. [lorennuman
ANIeKTpOoCTaTUYecKoro mousig. Pabora 1o nepeMenieHuro  3apsjgoB B
JJIEKTPOCTaTUYECKOM  mosie.  [loTeHmman W rpagueHT  HOTEHUMAala.
DKBUIOTEHIIUATLHBIE TTOBEPXHOCTH.

12.

BemectBo B anekrpudeckoMm moiie. IlomspHble M HENOISAPHBIE MOJEKYJIBL.
[lonspuzanma  nuanextpukoB.  Bekrop  cmemienus.  IIpoBonHukum B
EKTPOCTATUYECKOM I0JI€. DIEKTPOEMKOCTh NPOBOIHUKOB. KOHAEHCATOPEI.
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13.

[TocTostHHBIN 3nekTpuyeckuii TOK. 3akoH Oma. DIEKTpOABMXKYILAs CHIIA.
[IpaBuna Kupxroda m pacd€rsl snekrpuyeckux nenei. Kimaccuueckas teopust
ANEKTPONPOBOAHOCTH. BpiBox 3akoHa Owma. Ilpupona cBepXmpoBOAMMOCTH.
Hocutenn Toka B  pa3iWyHbIX [POBOJHMKAX. OJJIEMEHTbl  TEOPUU
anektpornpoBogHocTd. IlomynpoBoguuku. IlomynpoBOoIHUKOBBIE MPHOOPHI.
DneMeHThl (U3NYECKOM 3IeKTPOHUKU. KOHTAaKTHBIE SIBICHHS B MeTalaX U
[IOJIYIPOBOIHUKAX. VYenexu COBPEMEHHOMN IIOJIYIIPOBOIHUKOBOU
KOMITbIOTEpHOU TeXHUKH. bruoToku u 6nonHdopmaruka.

14.

MarnutHoe mose. B3aumMopencTBuE  DJIEKTPUYECKUX TOKOB. Pacuérsl
MarHuTHBIX Tosiel. 3akoH buo-Capapa-Jlamiaca. MarHuTtHbele CBOIMCTBa
BemectBa. Jlma-, mapa- u  ¢eppomarHeTukd. JlomeHsl.  DeppuUTHI
DNEeKTpOMarHuTHBIE CenapaTropbl B arpouMHX eHepuu. JlelicTBUE MarHUTHOTO
IOJII Ha DJJIEKTPUUECKUH TOK M JBIKYLIUECS 3apspKeHHble vacTuibl. Cuia
Awmrnepa u cuna Jlopernmna. Db dext Xona. IeKTPOIBUTaTEIH.

15.

OnexTpoMaruuTHas nHAyKuus. 3akoH dapanesd u npaswio Jlenna. Mexanusm
Bo3HUKHOBeHMST OJIC wuHaykmuu. ['enepatopsl rapmonuyecko JIC wu
TpanchopmaTopbl. UHAYKTHUBHOCTH MPOBOAHUKOB. DHEPTHsI MATHUTHOTO TIOJIS.

16.

Ilepemennbill anexTpuyeckuil Tok. Llenu nepemenHoro toka. 3akoH Oma i
LENed IEepeMEHHOro Toka. IlosHOe conpoTHBIEHHE NEPEMEHHOMY TOKY.
BekropHas nuarpamma. Pe3oHaHC B LiensiX NEPEMEHHOT0 TOKa.

17.

OnexkrpomarauTHoe nosie. O606menune 3akona dapases. 3akKOH MOJHOTO TOKA.
Tok cMmeleHns. DIeKTpOMarHuTHbIE BOJIHBI. Y paBHeHUs1 Makcgeina. Cucrema
ypaBHeHHI MakcBemia B Iud¢depeHIuanIbHO W MHTETPalIbHON  (popmax.
Bekrop Ywmosa-lIloiintunra. JlaBnenue cBera. ['apMOHMUYECKHI OCLMILISATOP.
CB0OO/HBIC 3JEKTPOMAarHUTHBIE KOJeOaHMA. 3aTyxarollie W BBIHYKICHHBIC
kojebOanus. Pezonanc.

18.

l'enepanus, mnepenaya U NpUEM  ANEKTPOMArHUTHBIX BOJH. OTKpPBITHIN
KonebarenbHbll  KOHTYyp. [lpuHumm  paboTel  paavonepenaTuvka U
paguonpuéMHUKa. Monynsauus U JAETEKTUPOBAHUE IJIEKTPOMATHUTHBIX BOJIH.
Paguonoxanus u tenesunenue. Illkana 31eKTpOMarHuTHBIX BOJH. Pasnuunble
JMana3oHbl YacTOT JIEKTPOMArHUTHBIX BOJIH, UX XapaKTEpHbIE OCOOEHHOCTH U
TEXHUYECKHE CpeAcTBa UX  noaydeHus. lcmonb3oBaHME — BHUAMMBIX
yIbTpapuoONETOBBIX M JPYTMX  M3JIYy4eHMH B  PacTEHHUEBOACTBE U
KUBOTHOBOJICTBE.

19.

DOneMeHTbl TeoMeTpUYecKold ONTHUKU. OCHOBBI T€OMETPUYECKOW OINTUKH.
@®opmynsl Openens. [Ipunuoun oOpatumMocTH CBETOBBIX Jydeil. IlpuGopsr
r€OMETPUYECKON ONTUKHA. POTOMETPHSI.

20.

OnemeHnTtsl BoiHOBOM onTuku. [lpunimn I'roitrenca. MuTtepdepennus cpera.
KorepeHTHOCTB M ONTUYECKHUN XOJ JIydel. Y CIIOBHSI MAKCUMyMa U MUHUMYyMa.
Wntepdepomerpsl. Dnementsl ronorpaduu. udpakuus ceera. [IpuHuun
I'olirenca-®penens. dudpaxnuonnas pemeérka. Cnekrporpadus. Audpakums
PEHTICHOBCKHUX JIy4EH.

21.

B3aumopeiictBue wusnyuyeHus ¢  BemectBoM. llomspusanus ceera 1nipu
OTpaXEHUW U TmpenomieHun. JIBolHoe JydenpenomiieHue. ONTHYECKH
akTuBHble BemecTBa. Caxapumerpel. McKyccTBeHHass aHU30Tponuss MU €€
ncronb3oBanne. HopmanbHas u aHomManbHas1 aucnepcens. TernaoBoe U3aydeHune.
AbcomotHo yépHoe Teno. 3akonbl Kupxroda, Credana-bonbiimana u Buna.
@®opmyna I[lnanka. Ontudeckas nupomerpus. Dotosddexr. Buemnuid,
BHYTpEHHUH M  BEHTWIbHbIM  (oTodddexr. VYpaBHeHue ODiHIITEHHA.
[Ipumenenue QorosnementoB. Oddexkr Kommnrona. JlromuHecueHTHOE
U3JIyYEHHUE. buonromuHecieHysl. DoTOOHOTOTHYECKHE IIPOLIECCHI.
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dotocunTes. TepmonuHaMuKa U MexaHu3M (poTocuHTe3a. buosHepreTuka.

22.

DJIEMEHTbl KBAaHTOBOM MeXaHHMKH. KopnycKylsipHO-BOJHOBOW JIyallu3M.
Hudpakius snekrpoHoB. CoOOTHOLICHHS HEONpeAeaEHHOCTEH. YpaBHEHUE
[lIpenunrepa. AToM Boaopoaa. DHepreTudeckue ypoBHU aTtoma. [loTeHiman
Bo30yxkaeHuss u uonusauuu. Ilocrynarel bopa. M3nydyenue u mornomieHue
sHepruu. Bopopomonono6usie  uMOHBL.  CTpyKTypa CIOXKHBIX  aTOMOB.
OHepreTuyeckue ypoBHHM B ClOKHbIX aromax. [Ipunnun Ilaynu. Ontuyeckue
CHEKTPbl U CIHEKTPhl PEHTreHOBCKOro usnyudeHus. Ilepuoamnueckas cucrema
anemeHToB JI.M.Meneneena.

23.

Odu3uka  MOJEKYNIL.  ODHepreTuyeckue YpoBHM  Moisiekyn.  OOmeHHOe
B3anMoJieiicTBie. MonekynspHble CHeKTpbl. [IpuHIMI padoThl KBAaHTOBBIX
TFE€HEPATOPOB. DJIEKTPOHHBIN MMapaMarHUTHBIN pe3oHaHc. [lommuMeps! u xuakue
kpuctaiuibl.  OCHOBHBIE BHUJABl  KOJUIGKTUBHU3AIlMUM  MOJIEKYJ. SIBleHue
PaauOAaKTUBHOCTU. BUIbBl pagnMOaKTUBHOIO pacnana. 3aKOH paguOaKTUBHOIO
pacnmama.  CraOuipHble HW  PAJMOAKTUBHBICE  HM30TOMBL.  [IpwHIMITEI
PaaUOAKTUBALIMOHHOIO aHailn3a. SnepHble peakuuu. MeXaHM3M SIEpHBIX
peakuuii. llenmnas peakuus nenenus siaep «MedeHble» aTOMbl B OMOJIOTHH.
[1yTn ucnosib30BaHusl AA€PHOU SHEPTHH.

24.

OneMeHTapHble  uyacTuubl.  Kinaccupukanuss — 3J€MEHTapHBIX — YacTHIL.
B3anmMomnpeBpamiaeMocTs 3JIEMEHTAPHBIX YacTHIl. MeTObl YCKOPEHUS YaCTHII.
AnTHuactuubel M aHTHBeulecTBO. CoBpeMeHHas (U3MKAa U arpoMH)KEHEepHs.
BemectBo u mone. OOBEKTHI U MPOLECCHl. OBOJIOLMOHHBIE IPOLECCHI
npeoOpa3oBaHus MaTepuH. BemectBennsle, JHEPreTUYecKue,
AJIEKTPOMArHUTHBIE M WH(GOPMAIMOHHBIE IpeoOpa3oBaHus OMOOOBEKTOB.
PazButue  arpodusukum, OuoMexaHuUkH, OWODU3MKH, OHOIHEPICTHKH,
O6nonH(pOpPMaTHKN, OMOTEXHOJIOTHH U arpOMH)KEHEPHUH.

Hrtoro

50

10%

4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI
Ounasn ¢opma o0yueHus

/o

HaumeHnoBanue 1a00paTOpHBIX 3aHATUN

KonnuectBo

JacoB

IIpakTrueckas
MOATOTOBKA

I/I3y‘{eHI/IC MECXaHUYCCKOTI'O JIBMKCHHUA HA MAIlINHC ATBy')Ia

Ornpezenenre MOMeHTa nHepuu MasTHrka O6epOeka

Onpez[eneHI/Ie MOMCHTA MHCPIIMHU METOJAOM KPYTUJIbHBIX KoJIeOaHMI

N3ydenne koneOaHu MaTeMAaTHYECKOr0 MasITHUKA U ONPEEIIEHNE YCKOPEHUS
C¢BOOOIHOTO MaEHUS

+ |+ +]|+

HSy‘lGHI/IG TapMOHHUYCCKHX KOJICOAHHH C IMOMOIIBIO MPYKWMHHOTI'O MassTHHUKA

M3ydeHue 3aTtyxaromux KojJebaHuil py BHYTPEHHEM TPEHUHU

OHpCIleJ'IeHI/IC BA3KOCTH JKUJKOCTHU 11O MCTOY Croxkca

Omnpenenenue JUIMHBI CBOOOIHOTO Mpolera MosieKysl U KoadduiirenTa
BHYTPEHHET0 TPEHMsI BO3AyXa

+ |+ [+ ]|+

Hccnenosanmne OJICKTPOCTATUUCCKOTI' O IMOJIA

H3Mep eHHue EMKOCTH KOHACHCATOpAa

PRIl o |[Nojval & [wN-

M3mepenne compoTHBIEHUS] TPOBOJHUKOB METOJIOM MOCTa Y UTCTOHA

RN
N

I/IBYLICHI/IC LCIIH ITOCTOSAHHOT'O TOKA

[EEN
w

I/IBMepeHI/IC T OpH30HTaJIBHOf/'I COCTaBJISAIONIEH MAarHUTHOTO MOJIA 3emim

NIEIERINN N (NN N NN

++|+|+|+
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14 | VI3y4yeHue 1ieny NepeMeHHOT0 TOKa U ONpeIeIeHne HIYKTUBHOCTH KaTYIIKH 2 +
15 W3ydeHnue audpakiuy cBeTa U orpeieeHe JUIMHBI CBETOBOI BOJHBI IIPU 5 +
MOMOIITH TU(PAKITMOHHON PErETKI
16 | Ilomydenue u aHAIW3 MOJISIPU30BAHHOTO CBETA 2 +
17 N3yueHne BpameHust IIIO0CKOCTH MOISIPU3AIMH CBETa ONITUYECKH AKTUBHBIMU 4 +
BEIIECTBAMHU
18 | M3y4yeHue ONTHYECKUX MTUPOMETPOB 2 +
19 | Uzydenwne 3akoHOB BHemHero Gpotodddexra 2 +
20 | AHanm3 CrieKTpa U3JIy4eHUS Ta30pa3psTHON JaMITbI 2 +
21 | Ananu3 crieKTpa M3IydeHHs JaMITbl HAaKaJIUBaHUS 2 +
Hroro 50 | 20%
4.4. Coagep:xanne NPpaAaKTHYECKUX 3aHATUI
Ounas ¢opma o0yueHus
) 3 s
2 S &
Ne y 88| 2¢
- HaumeHnoBaHue MpakTHYECKUX 3aHATUN E 3| E 3
g | Zg
=
1 Kunemarnka 2 +
2 JnHamuka 4 +
3 3aKOHBI COXPaHEHHS 4 +
4 MexaHnnuyeckue KoyeOaHus 1 BOJTHBI 4 +
3) DJIeMEHTBI MOJICKYJISIPHOW U CTaTUCTUYECKON (PH3HKHI 4 +
6 DJIeMEHTBl TEPMOJMHAMUKH 4 +
7 DJIEKTPOCTAaTUKA 4 +
8 I1OCTOSIHHBIN TOK, 3JIEKTPUYECKUE LIENTH U MAaTEPHAIIBL. 4 +
9 ITocTosiHHOE MarHUTHOE TOJIE 4 +
10 DNIEKTPOMarHUTHbIE KOJICOAHUSI U BOJIHBIL. 4 +
11 | 'eomerpuueckasi ¥ BOJHOBAs ONTHKA 4 +
12 KBanToBas ontuka 4 +
13 DeMEeHThl KBAaHTOBOW MEXaHUKHU M aTOMHON (PU3UKHU 2 +
14 ATOMHOE SIAPO U 3JIEMEHTAPHBIE YaCTULIBI 2 +
HToro 50 20%
4.5. Buasbl u coep:kaHue CaMOCTOSITEIbHOI PadoThl 00yYaIOLIUXCS
4.5.1. Buasl caMoCTOSTENbHON paboThl 00yJaromuxcs
Bunpsl camoctosiTenbHON paboThl 00ydaroLINXCst KonnuectBo yacos
[TonroToBka K MPakTHYECKUM 3aHATHSIM 42
[TonroroBka k 1a00PATOPHBIM 3aHATHUSAM U K 3aIUTE 44

1a00paTOPHBIX pabOT

CamocTosTeTbHOE N3YUYCHHUE OTJETHHBIX TEM U BOIIPOCOB 61
[ToaroTroBka K MPOMEKYTOYHON aTTeCTAllUU 9
HUroro 156
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4.5.2. ConeprxaHrue CaMOCTOSITEIIBHOM paOOTHI 00yUJarOIIHXCS

Ne Konnue

i HaunmeHoBaHue TeM U BOIIPOCOB CTBO

4acoB

1. Kunemaruka. 3ajaum OalaMCTUKU, HAaBEIEHUS Ha 1IJb, ONITUMH3ALMU IBUKEHUS, UX 10
PUMEHEHHE B arpOMH)KEHEPUH.

2. Junamuka. PeaktuBHOe nBmkeHue. [[Brkenue HeOecHbIX Ten. ITonéTel B KocMoc. 10
Y CTONYMBOCTD ABUKEHUS. | MPOCKOIBI.

3. 3akoHbl coxpaHeHus. Ilepenada MolHOCTH B MexaHHM4eckux cuctemax. IIpobiaema 12
6e3onopHoro amwkeHus. [Ipodiema Be4HOro JBUTATEINISI IEPBOTO POJA.

4. MexaHnnueckue KojaebaHus U BOJIHbI. PacyéT KOHKPETHBIX COCTOSIHUN U OIpeiesieHIe 12
COOCTBEHHBIX YaCTOT KOJIE€OATEIbHBIX CHCTEM

S. DneMeHTHl MOJEKYISIpHOM W cTatucThyeckod ¢u3nku. OCoOEHHOCTH IKUAKOTO
cocTosiHus. [IoBepXHOCTHOE HATsSKEHHUE, CMaylBaHUe, Kanmuisipel. [louBenHas Biara 10
U IIOJIUB PACTEHUM.

6. OneMeHTbl TepMOJUHAMUKH. TemoBas SHEpreTuka M e€ SKOJIOTMYECKMH acIeKT. 12
Tenounzounsius, METO Il S)KOHOMHH TETLJIA.

7. Onexrpocratuka. CraTuyeckoe 3JIEKTPUYECTBO. OJeKTpuzauus Tted. J[BuxkeHue 10
3apsSDKEHHBIX ~ YacTHII B DJEKTPUYECKHX  MOMSAX.  AHAJIOTHH  MEXIY
JIEKTPOCTATUYECKUM U IPABUTALIIOHHBIM MOJISIMH.

8. [IocTOSIHHBIM TOK, 3JEKTPUYECKME LIENU M MaTepuaibl. JJNEKTPUYECKUH TOK B 10
KHUJKOCTSX U razax. KopoHHbl# pa3psa. D1eKTpopUiIbTpBL.

9. [TocrosiHHOe MarHuTHOE mose. IlocTossHHbIE MarHUTBL. MarHuTHoe Moje 3eMIIH. 12
JIBr>KeHMe 3apsHKEHHBIX YacTUI B MATHUTHBIX MOJISAX. Macc-CIEKTPOMETPHSL.

10. | DnexkTpomarHuTHBIE KosuebaHus U BoiHbL M3o0perenue paauo. [lepenaya curnamnos. 16
Pannocsa3e u pagnonokanus. MUKpOBOJIIHOBAsI TEXHUKA.

11. | I'eomerpuueckass M BoJHOBasg onrtuka. Onruyeckue u3o0paxkeHUs. MexaHU3M 8
3penust, AedekTsl 3peHus. OnTHUeCKue SBICHHS B aTMOcdepe.

12. | KantoBas  ¢u3uka. DjeMeHTbl  KBaHTOBOM  ONTHKH.  JIIOMUHecLeHIHs. 8
BeIHYXI€eHHOE W3Ty4YeHHE W ONTHYECKHE KBAaHTOBBIE TeHepaTopbl. PoTOHBI. OmbIT
bére, ra¢pext KomnroHa.

13. | ®m3uka aromMa © DIEMEHTHl (HU3UKK TBEPAOTO Tela. OIIEMEHTHl KBaHTOBOM 8
MexaHuku. [locTaHoBKa 3a7a4y 0 JBM)KEHUM MHUKpouacTull. Omepatopbl pU3NUECKUX
BenMurH. KBaHTOBBIE COCTOSIHHSL.

14. | SAnepnas ¢usuka. ATOMHOE AIp0 M dDJIEMEHTapHble dacTHlbl. HoHuzupyromme 10
W3IYYCHUsI U OLEHKA WX JCWCTBUS HAa MaTepHAIbl U KUBBIE OpPraHU3MBI. MeToJIbI
U3MEPEeHUsT  MHTEHCUBHOCTHM  HOHU3UPYIOIIMX  U3dydyeHuil.  EcrecTBeHHBIN
paguamoOHHBIN (QOH.

15. | CoBpemenHas (puznyeckas kapTuHa Mupa. Posib GU3MKN B pa3BUTUU TEXHUKU U 8
arponpoMBIIIIIEHHOTO TIPOU3BOJICTBA.

Hroro 156

5. YueOHO-MeTOAMYeCKOe o0ecnieueHre CAaMOCTOsITeILHOI padoThl 00y4yaromuxcst

o AMCHMIIJINHE

Y4eOHo-MeToanueckue pa3padotku umeroTcs B Hayunoit 6ubmuoreke ®I'BOY BO HOxHo-
VYpanscknii 'AY:
1. MonekynsipHass pu3uka U TepMOAMHAMHKA [DIEKTPOHHBIN pecypc] : yueb. mocobue as
CaMOCTOATENIbHONW paboOThl CTYJIEHTOB OYHOW M 3a04HOM (opmbl 00ydeHus: [HampaBieHuid 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepreTuka u 3nekTporexHuka, 19.03.02 ITpoaykTel nuTaHus u3
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pactutenbHOro  Chipbsi, 23.03.03 Dkcrutyaramuss TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U
KOMIUIEKCOB, crenuanbHocTH 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
IOxnO-Ypanbckuii 'AY, UacTuTyT arpounkenepud ; coct. E. M. bacapeiruna. - Uensounck: KOxHO-
VYpaneckuit TAY, 2019. - 47 c. : 1abn. - bubmuorp.: c. 47 (5 wnHa3B.). Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKre OCHOBBI KIIACCUYECKONH MEXaHHUKHU [ DIEKTPOHHBIN pecypc] : yued. mocobue s
CaMOCTOATEIILHONH paboOThl CTYJIEHTOB OYHOW M 3a04HOM (Gopmbl 00ydeHus [HampasieHuid 35.03.06
Arpounxenepus, 13.03.02 Dnexkrtposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pacTutenbHOro  Chipbsi, 23.03.03 Dkcrutyaramuss TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U
KOMIUIEKCOB, creruanbHocT 23.05.01 HaszemHbIe TpaHCTIOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
IOxnO0-Ypanbckuii 'AY, UacTuTyT arpounkenepuu ; coct. E. M. bacapeiruna. - Uensounck: KOxHO-
VYpaneckuit ['AY, 2019. - 99 c. : wn, tabm. - bubmworp.: c¢. 99 (5 HasB.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnekrpoctaruka. llocTosHHBIH TOK [DNEeKTpOHHBIA pecypc]: ydeO. mocobue s
CaMOCTOATEIIbHON pabOThl CTYJIEHTOB OYHOM W 3a04. ¢opmbl oOydeHus / FOxHo-Ypansckuii [AY,
Wuctutyt arpounxenepun; coct. E. M. bacapeiruna - Yensa6bunck: FOxno-Ypansckuit 'AY, 2018 -
95 c. - loctyn u3 nokaneHoM cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEKTpOMAarHWTHBIC SIBICHUS W KBaHTOBBIC 3(dexTsl [DnekTpoHHBIA pecypc]: yuel.
nocodue AJii CaMOCTOATEIbHOW paboThl CTYJEHTOB OYHOM M 3a04. Gopmbl oO0yueHus / HOxHO-
VYpansckuii I'AY, Huctutyr arpoumkenepuu; coct. E. M. Bbacapeiruna - YensOunck: HOxHO-
VYpanbckui I'AY, 2018 - 49 c. - Hocryn u3 JIOKaJIbHOU CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. ®oH/1 O1LIEHOYHBIX CPECTB /sl IPOBeIeHUs
NPOMEKYTOUYHOM aTTeCTAUMN 00y4AIOIIUXCH M0 TUCHUIIHHE

Jlis1 ycTaHOBIIEHUSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOywaromuxcs TpedoBanusiM OI'OC
BO pa3pabotan (HoHI OLEHOYHBIX CPEICTB U TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH W TPOBEICHUS
IPOMEKYTOUHOM aTrTecTauuu OOyyaroliuxcss MO JucuMIUiMHe. @DOHJ OLEHOYHBIX CPENCTB
npeacrasieH B [Ipunoxenun.

7. OcHOBHASI M 1ONOJIHUTEIbHAS y4eOHAas IUTepaTypa, He00X0AUMas /sl OCBOCHMSA
AUACHHUILINHBI

OcHoBHasl U JOTIOJIHUTENbHAS yueOHas uTeparypa umeercs B HayuHoii  O6ubimoreke u
3EKTPOHHOU MH(OpMaImoHHO-00pa3oBateabHOM cpeae DT'BOY BO 0xHo-Ypansckuit [AY.

OcHoBHas JInTepaTypa
I'paborckuii, P. U. Kypc ¢usukn : yuebnoe mocodbue mist By3oB / P. U. I'paboBckuit. — 13-e
u3a., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 608 c¢. — ISBN 978-5-8114-9073-8. —
1.1. i . .
Texcr: onekTtponnsblii /  Jlane : anexkTpoHHO-OmOMmoreyHass cucrema. —  URL:
https://e.lanbook.com/book/184052.

Usanos, U. B. COopHUK 3amau 1mo Kypcy OCHOBBI (M3MKH M OModu3ukH : yueOHoe mocobue / U. B.
WBanoB. — 2-¢ m3n., ucnp. — Cankr-IlerepOypr : Jlanb, 2021. — 128 c. — ISBN 978-5-8114-1349-
1.2 . " i .
2.— Tekcr: onektpoHHblii/ Jlamp :  dnekTpoHHO-OMOnmoTeynas cucrema. —  URL:
https://e.lanbook.com/book/168419 .

JIusenues, H. M. Kypc ¢usuku : yuebnuk / H. M. JluBenueB. — 7-e u3a., crep. — CaHKT-
1.3. IletepOypr : Jlans, 2022. — 672 c. — ISBN 978-5-8114-1240-2. — TekcT : 31eKTpOHHbIH //
Jlans : anexTpoHHO-OMOMHOTEeYHas cuctema. — URL: https://e.lanbook.com/book/210782.

14 Cagenbes, 1. B. CoopHuK BOTIPOCOB U 3a/1a4 110 o011ei pusuke : yueOHOE mocooue i By30B /
" N. B. CaBenbeB. — 10-e u3n., crep. — Canxrt-IletepOypr : Jlanp, 2022. — 292 c. — ISBN 978-
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5-8114-9199-5. — Texkct : anexkTpoHHbIN // JlaHb : AJIEKTPOHHO-OMOJIMOTEYHAS CHUCTEMA. —
URL.: https://e.lanbook.com/book/187820.

JonosHUTEILHAS JTUTEPATypPa

Hpanos, . B. OcHoBbl pu3uku u 6nodusuku : yaeonoe nocooue / 1. B. iBaHoB. — 2-¢ u3.,
g HCTp., 7ot — Cankr-IlerepOypr : Jlans, 2021. — 208 ¢. — ISBN 978-5-8114-1350-8. —
" Tekct : anmekTpoHHbIH // JIanb : 35ekTpoHHO-O0MOroTeunas cucrema. — URL:
https://e.lanbook.com/book/168418 .

Hponos U. E. 3agaun no obmeii pusnke [DneKTpoHHBIN pecypc]: yueoHoe nmocodue / Uponos
1.6. W. E. - Cankr-IlerepOypr: Jlanb, 2020 - 420 c. - [locTymn Kk motHOMY TeKCTy ¢ caiita ObC
Jlanb: https://e.lanbook.com/book/126942.

I'paboBckwii, P. . CoopHuK 3a1a4 1o usuke : yuebHoe mocodue / P. U. I'paboBckmii. — 4-¢
7 M3/, cTep. — Cankr-Ilerepoypr : Jlans, 2022. — 128 ¢c. — ISBN 978 5-8114-0462-9. —
" "Tekct : anexTpoHHbIH // JIaHb : AMeKTpOHHO-OnOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/210959.

8. Pecypchl nHGOPMALMOHHO-TEJIEKOMMYHHKAIIUOHHOMH ceTu «AHTepHET», HE0OX0AUMbIe
JJIS1 OCBOEHMS IV CIIUTITTHHBI

1. ExnHOE OKHO J0CTYyIa K y4eOHO-METOIMICCKUM pa3paboTkam https://roypray.pd

2. OBC «Jlanb» http://e.lanbook.com/

3. Vuusepcuretckas oudarnorexka ONLINE http://biblioclub.ru

4. ®uzuka. MexaHuka : BUPTYyaJIbHBIA aHANOT JIAOOPATOPHOro 00OpYHOBaHUsS : 00Yy4arOIIUn
pecype i caMOCTOSATENbHOM pabdOThl CTYACHTOB OYHOW M 3a04HOM (opmbl 00ydeHUs. - TekcrT :
3JIEKTPOHHBIN. - Ajpec B ceTu: https://edu.sursau.ru/course/view.php?id=3963

9. MeToauveckne yKazaHus sl 00yYAIOIIUXCS 10 OCBOEHUIO JUCIHUNIMHBI

VY4eOHo-MeTonnuecKkue pa3padboTku umerorest B Hayunoit  Oubnnorexe 51 IEKTPOHHOU
uHpopMannoHHO-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii [AY:

1. Monekynspaast ¢pu3uKa U TepMOAUHAMUKA [DIEKTPOHHBIA pecypc| : yuel. mocobue mjs
CaMOCTOSITENIbHOW Pa0OTHl CTYAEHTOB OYHOH M 3a0uHOW (hopMmbl 0OyueHus [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacturenpHOro cuipbsi, 23.03.03 OxkcmyaTanus TPaHCIOPTHO-TEXHOJOTMYECKHMX MAIUUH U
KOMIUIEKCOB, crenuanbHocTi 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTUYECKHE cpenacTBal /
OxHo-Ypansckuit 'AY, UnctutyTt arpounxeneput ; coct. E. M. bacapeiruna. - Yensaounck: FOxHo-
VYpansckuii 'AY, 2019. - 47 c. : Tabn. - bubmuorp.: c. 47 (5 Ha3B.). Pexum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nueckre OCHOBBI KJIIACCMUECKOW MEXaHUKH [ DNEKTPOHHBIN pecypc] : y4eb. mocodue ais
CaMOCTOSITENTbHOH PabOThl CTYAEHTOB OYHOM M 3a0uHOU (opMmbl 0OyueHMs [HampasieHuil 35.03.06
Arpounxenepus, 13.03.02 Dnekrpo3HepreTuka u 3nekTporexHuka, 19.03.02 [IpoaykTsl nuTaHus U3
pacturenpHOro cuipbsi, 23.03.03 OxkcmyaTanus  TPaHCIOPTHO-TEXHOJOTMYECKUMX MAIIUH U
KOMIUTEKCOB, crenuanbHocTh 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJOTUYECKHE cpenacTBal /
HOxHo-Ypansckuit 'AY, Unctutyt arpounxeneput ; coct. E. M. bacapeiruna. - Yensounck: FOxHo-
VYpanmeckuii I'AY, 2019. - 99 c. : un., tabmn. - bubmwmorp.: c. 99 (5 Ha3B.). Pexum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Onekrtpocratuka. IlocrossHHBIH TOK [DnekTpoHHBIN pecypc]: yded. mnocobue IS
CaMOCTOSITENTbHONW Pa0OThI CTYACHTOB OYHOM M 3a04. opmbl oOyuenus / IOxuo-Ypansckuit 'AY,
Wuctutyt arpounkenepuu; coct. E. M. bacapeiruna - Uenabunck: IOxuo-Ypansckuit I'AY, 2018 -
95 c. - Joctyn u3 nokaneHOU cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.
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4. DJEKTpOMAarHUTHBIC SIBICHUS W KBAHTOBBIC A(PQeKThl [DIEKTpOHHBIM pecypc]: yueo.
nocobue il caMOCTOATENbHON pPabOThl CTYIEHTOB OYHOM M 3ao4. ¢opmbl oOyueHus / HOxHo-
VYpaneckuii I'AY, Huctutyr arpommkenepuu; coct. E. M. Bbacapeirmna - YensOunck: HOxHO-
VYpanbckuit Ay, 2018 - 49 c. - Hocrtyn u3 JIOKaJIbHOU CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

5. DOmnextpuuectBo. Marnetusm. OnTHKa W KBaHTOBas (u3uKa [DIEKTPOHHBIA pecypc] :
a0OpaTOPHBIA TMPAKTHUKYM IS CTYJIEHTOB OYHOW M 3a04HOM (opMbl OOydeHHs [HampaBiIcHUI
35.03.06 Arpounxenepusi, 13.03.02 Dnexrposnepreruka u sjekrporexHuka, 19.03.02 ITpomykTbl
MUTAHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcruryaraius TpaHCHOPTHO-TEXHOJOTMYECKUX MAIlluH U
KOMIUIEKCOB, creruanbHocT 23.05.01 HaszemHbIe TpaHCTIOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
IOxuno-Ypansckuit 'AY, UnctutyT arpounskenepuu ; coct.. E. M. bacapeiruna, 0. A. HukumuH. -
2-e u3 ., ucnp. u joi. - Yensounck: FOxuo-Ypansckuii [AY, 2019. - 182 c. : un., Tabn. - bubmuorp.:
c. 182 (5 na3B.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnveckre OCHOBBI MEXaHUKH. MoeKyisapHas GU3uKa U TEPMOAMHAMUKA [ DJIEKTPOHHBIN
pecypc] : nmabopaTOpHBI NPAKTHUKYM [UIsl CTYACHTOB OYHOM H 3a04yHOW (opmbl 0OyueHus
[nanpaBnenuid 35.03.06 Arpounskenepus, 13.03.02 DnekTposHepreTuka u 3ekTporexHuka, 19.03.02
[IponykTbl mnUTaHusT U3 pacTUTENbHOrO  Chipbs, 23.03.03 DOkcrutyatauus TpaHCHOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crnenuaibHoct 23.05.01 Hazemubie TpaHcmopTHO-
TexHonoruueckue cpeactna] / FOxuo-Ypansckuit ['AY, Unctutyr arpounkenepun ; coct.: E. M.
Bacapeiruna, 10. A. Hukumms. - 2-e u3a., ucnp. u joi. - Yensounck: FOxuo-Ypansckuit [AY, 2019.
- 136 c¢. : wn, Tabn. - C mpun. - bubmuorp.: c. 133 (5 Hase.). Pexum poctyma:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. Jlabopatopnas pabora Nel. OmpenerneHne YCKOPEHHSI CHJIBI TSKECTH C IOMOIIBIO
MaTEMaTHYECKOr0 MasTHHKA : METOJIWYECKHE YKa3aHWs IS CaMOCTOSITeNbHON paboThl CTYACHTOB
OyHOM M 3aoyHOM Qopm oOyuenus [HampasneHuil 35.03.06 Arpoumxenepus, 13.03.02
DnekTposHepreTuka M 31eKkTpoTexHuka, 19.03.02 IlpoaykTbl muTaHUs U3 PACTUTENBHOIO ChIPbS,
23.03.03 Dxcrutyaranus TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlMH U KOMIUIEKCOB, CIEHHUATbHOCTH
23.05.01 HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE cpeacTBa] / cocrasutenu: E. M. bacapsiruna, 1O.
A. Huxumus ; FOxno-Ypansckuit 'AY, Uncturyt arpomkenepuu. - Yensounck: FOxxno-Ypanbckuit
I'AY, 2021. - 10 c. : ni1., Tabn. - bubnuorp.: c. 10 (8 Ha3B.). - TeKCT : 2NEKTPOHHBIH. - AApec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlaGopatopnas pabora Ne2. HMccnenoBaHue paBHOYCKOPEHHOTO IBM)KEHUS Ha MallMHE
ATByJa : METOJAMYECKUE YKA3aHUS ISl CAMOCTOSITEIbHOW PabOThI CTY/IEHTOB OYHON M 3a04HOUN hopm
o0yuenus [Hanpasienuil 35.03.06 Arpounskenepus, 13.03.02 DnexTposHepreTrka 1 3IEKTPOTEXHUKA,
19.03.02 IlpoaykThl HUTaHMUSI M3 PACTUTENBHOTO CbIpbs, 23.03.03 DOxcrutyaTanusi TPaHCHOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, cnenuaibHocT 23.05.01 HazemHble TpaHcnopTHO-
TexHoJoruueckue cpeacteal / cocraButenu: E. M. bacapeiruna, 10. A. Hukumms ; FOxxHo-Y panbsckuit
I'AY, Unctutyt arpomxkeHepuu. - YenssOunck: FOxuo-Ypansckuit AV, 2021. - 10 c. : umn., Tadmd. -
bubnuorp.: c¢. 10 (8 mHa3B.). - Tekct : DOIEKTPOHHBIM. - Ajpec B  CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. JlabopatopHas paborta Ne3. OmpeserieHrne MOMEHTa MHEPIIUHM TEla METOJOM KPYTHILHBIX
KoJIeOaHUH : METOJUYECKHEe YKa3aHUs JUIsl CaMOCTOSATENbHOM padoThl CTYACHTOB OYHOM M 3a0YHOM
dbopm 00yuenusi [HampaBnenuit 35.03.06 Arpoumkenepusi, 13.03.02 DnexkTposHepreTuka Hu
anekTporexHuka, 19.03.02 IIpoxykTel muTaHus U3 pacTUTENBHOrO cbipbs, 23.03.03 Okcrmyaranus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIlMH W KOMIUIEKCOB, crennanbHocTd 23.05.01 HaszemHuble
TpPaHCIOPTHO-TEXHOJNIOrn4Yeckue cpenctal / cocrasurenu: E. M. bacapeiruna, 0. A. Hukumun ;
OxHo-Ypanbckuit 'AY, UacTtuTyT arpomwxkenepun. - Yensounack: FOxuo-Ypansckuit [AY, 2021. - 9
c. : uhn., Tabm. - bubmmorp.: c. 9 (8 Ha3B.). - TekcT : ANEKTPOHHBIA. - AJpec B CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGopatopHast pabGota Ned. M3ydeHWe TapMOHHUYECKOTO KOJCOAHUS C TIOMOIIBIO
NPY>KUHHOTO MasiTHUKA : METOAMYECKUE YKAa3aHUS I CAMOCTOSITEILHON PabOThl CTY/IEHTOB OYHOU U
3a04HOM (popm oOyuenus [HampasieHuit 35.03.06 Arpounxenepusi, 13.03.02 DnexkrposHepreTuka u
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anektporexHuka, 19.03.02 IIpoaykTel muTaHUs W3 PACTUTENBHOTO Chipbs, 23.03.03 DkcrmyaTtanus
TPaHCIOPTHO-TEXHOJIOTHYECKUX MaIlMH M KOMIUIEKCOB, cnenuaibHocT 23.05.01 Hazemnuble
TPaHCIIOPTHO-TEXHOJOTHYeCKHe cpencta] / cocraBurenu: E. M. bacapeirmnaa, 10. A. HuxkumwuH ;
HOxno-Ypanbckuit ['AY, UncturyT arpomwxkenepun. - Yensounack: FOxuo-Ypansckuii [AY, 2021. -
10 c¢. : wm., Tabm. - bubmwmorp.: c. 10 (8 Ha3B.). - TeKcT : ANEKTPOHHBIA. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlaGopatopHast pabora Ne5. MccrnemoBanue 3aTyxaroIuX KOJICOAHWUH @ METOIUYECKHE
YKa3aHUs JJIs1 CAaMOCTOSITEIbHON pabOThl CTY/IEHTOB OUYHOM U 3a04HOM (popm oOyueHus [HampaBiIeHU
35.03.06 Arpounxenepusi, 13.03.02 Dnexrposnepretuka u sjekTporexHuka, 19.03.02 ITpomykTbl
MUTAHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcrutyaraius TpaHCHOPTHO-TEXHOJOTMYECKUX MAIlluH U
KOMIUIEKCOB, creruanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
cocraputen: E. M. bacapeiruna, 0. A. Hukummn ; HOxdHo-Ypanbckuit ['AY, HuHCcTHTYT
arpomxenepuu. - Yenstonnck: FOxuHo-Ypansckuit I'AY, 2021. - 10 c. : ni., Tabxa. - bubmuorp.: c. 10 (8
Ha3B.). - TeKcT : ANeKTpOHHBIN. - AApec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlaGoparopnasi padora Ne6. OrmpeneneHue MOMEHTa WHEpPLUH MasTHHUKAa MakcBeuia :
METOJIMYECKUE yKa3aHUs Il CAMOCTOSATEIbHONU paboThl CTYIEHTOB OUHOM U 3a04HOM (hopM 00yUeHUs
[nanpaBnenuit 35.03.06 Arpourskenepus, 13.03.02 DiekTposHepreTuka u 3IeKTpoTexHuka, 19.03.02
[IponykTbl mnUTaHUsT U3 pacTUTENbHOrO  Chipbsi, 23.03.03 DOkcrutyatauus TpaHCHOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crnenuaibHoct 23.05.01 Hazemubie TpaHCcmopTHO-
TexHoJoruueckue cpenctral / cocraButenu: E. M. bacapeiruna, 0. A. Hukummus ; KOxHo-Y panbsckuit
I'AY, Unctutyt arpowxkeHepuu. - YenaOunck: FOxuno-Ypansckuii 'AY, 2021. - 9 c. : un., tadn. -
bubmuorp.: c¢. 89 (8 ma3B.). - Tekctr : DJNEKTPOHHBIH. - AJzpec B  CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopHass pabora Ne7. OmpeneneHue CKOPOCTH IMyJIH C MOMOIIbIO KPYTHIIBHO -
0aJUTMCTHYECKOTO MAasTHUKA : METOJUYECKHE YKa3aHUs JUISl CaMOCTOATENBbHOH paboThl CTYACHTOB
oyHOM u 3aouyHoi Qopm oOyueHuss [HampaBineHuii 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTka M 3iekTpoTexHuka, 19.03.02 IlpoaykTel NUTaHUS U3 PACTUTENIBHOTO CHIPbS,
23.03.03 DOkcruryarauust TPAaHCHOPTHO-TEXHOJOTMYECKMX MAIIMH U KOMIUIEKCOB, CIELHAIbBHOCTU
23.05.01 Ha3emHble TpaHCIIOPTHO-TEXHOJOTHYECKUE cpencTBa] / coctaBurenu: E. M. bacapeiruna, HO.
A. Huxunmn ; FOxHo-Ypanbckuit 'AY, Uactutyt arpomxkenepun. - Yensounck: KOxxuo-Ypanbckuit
I'AY, 2021. - 10 c. : un., Tab. - bubauorp.: ¢. 9-10 (8 HasB.). - TeKCT : 27EKTPOHHBIN. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlabopatopHas paborta Ne8. M3yueHue ympyroro u HEympyroro yjaapa : METOAHMYECKHE
yKa3aHUs ISl CAMOCTOSITENIbHOIM pabOThI CTYJIEHTOB OYHOM M 3204HOM opM 00ydeHHUs [HarpaBiIeHUN
35.03.06 Arpoumnxenepus, 13.03.02 DnextposnHepretuka u snekTpoTexHuka, 19.03.02 ITpomykTb
MIUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 Dkcrmryaranus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, crnenuanbHocTi 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTUYECKHE cpeacTBal /
cocraputenu: E. M. bacapeiruna, 0. A. Huxkummne ; IOxHO-Ypansckuit ['AY, HWuctutyT
arpowxkeHepud. - Yemnsiounck: IOxuo-Ypansckuit 'AY, 2021. - 14 c. : wi., tabn. - bubnuorp.: c. 13-
14 (8 Ha3B.). - Tekcr : 21eKTPOHHBIN. - Anpec B ceTH: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. UndopmanuoHHbIe TEXHOJOTHH, HCIOJIb3yeMble IIPH OCYIIeCTBJICHHHU
00pa30BaTeIbHOIO MpoLecca M0 JMCHUILIMHE, BKII0Yasi NepedyeHb IPOrpaMMHOro odecrne4eHust
U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnnoTeke ¢ TepMHUHAIBHBIX CTAHIMNA MTPEeI0CTaBIAETCS AOCTYI K 0a3aM JaHHBIX:
- Texakcnept (nHGOpManMoHHO-cripaBoyHas cucrema 'OCToB);
- «CenbXx03TeXHHKA) (aBTOMAaTU3UPOBAHHASI CIIPABOYHAS CCTEMA).
- My TestX10.2.
IlepeyeHb JIMIIEH3MOHHOIO POTPAMMHOIO o0ecreYeHu st
MyTestXPRo 11.0
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11. MatepuajbHO-TeXHHYECKAs1 0a3a, HeOOX0AMMAs IJIsl OCYLIECTBJICHUS
00pa3oBaTeIbLHOIO Npolecca Mo TUCHHUILINHE

Y4yeOHble ayauTOpMU /ISl TPOBeJeHUSs] 3aHATHI, NPeAYCMOTPEHHBIX IPOrpamMMmoi,
OCHALLlCHHBbIC 000pyJ0BAHMEM W TeXHMYeCKMMH cpeacTBamMu oOy4denus. Ilomemenusi aist
CaMOCTOSITeIbHOM PadoThl 00y4aroIuXCs

[Tomemenue st camoctositenbHOM pabotel 454080, YensOunckas o00d., T. YenssOMHCK,
npocnekT Jlenuna, 75, rmaBHbli kopnyc, ayautopus Ne303.

Y4yeOHass aymauropus JUIsl TPOBEACHHS 3aHSATHH JIGKIIMOHHOTO M CEMHHAPCKOTO THIIA,
KYPCOBOT'O IIPOEKTUPOBAHMSI, TPYIIIOBBIX M MHIWBHIYAJIbHBIX KOHCYJIbTAIMM, TEKYIIIEr0 KOHTPOJS U
mpoMexyTouHoil arrecranuun,454080, YensOunckas o6m., r. Yensounck, yn. Kpacnas, 38, yueOHbIH
kopmyc, ayaguropuu Ne 310o.

Y4eOHbIC ayAWTOpHH [UISl TIPOBEACHHUS 3aHSATHH JIEKIMOHHOTO W CEMHUHAPCKOTO THIIOB,
IPYIIOBBIX U MHIUBHUYaJIbHBIX KOHCYJIbTAIMN, TEKYIETO KOHTPOJIS M MPOMEKYTOUHOW aTTECTAINH,
OCHamIeHHasi 000py/IOBaHUEM M TEXHUYCCKUMH CPEICTBAMU JUIsI BHITIOJTHEHHS J1a00paTOPHBIX padoT
454080, Yensbunckas o0:1., r. Yenabunck, yn. Kpacnas, 38, yueOusbiii kopmyc, aynuropun Ne 2095,
2055.

Hepeqeﬂb 060py[l0BaHHﬂ U TEXHUIECCKHUX CPEACTB oﬁyqe}mﬂ

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
[TEPCOHAJIbHBIN KOMITBIOTEP B KOMIUIEKTE: cucremusiii 610k Pentium E 5400 2.7GHZ,
xecTkuit auck 250 Gb, monutop 19" LCD, knaBuarypa, mbis — 30 mr.; [IPUHTEP CANON LBP-
1120 nazepusiii; Jkpan ¢ snexrponpusogom; [IPUHTEP CANON LBP-1120 nazepusrii; UK I[TYJIBT
Y JUISL DKPAHA C DJIEKTPOITPUBOJOM; KOJIOHKMU 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka sabopartopHas «MasTHUK yHUBEpCAJbHBIN»; YCTaHOBKa
naboparopHas «MasTHuk MakcBemay; YcraHoBka abopatopHas «CoyaapeHue 1mapoBy; Y CTAaHOBKa
nabopatopHas «MamuHa ATByJIa»; YCTaHOBKa JUId OIpPEJEJ]IEHUs] OTHOIIEHHUS  YHEIbHBIX
TEIUIOEMKOCTEH BO3/yXa; YcTaHoBKa JjabopatopHas «lupockomy; Harnsgueie y4deOHBIE MOCOOWHS;
Kommnekt mnabGoparopum "OnexktpuyecTBO M MarHeTusm"; Monoxpomarop YM2;VcraHoBka ais
U3Y4YEHUs 3aKOHOB N'€OMETPUYECKOW ONTHKHU;YCTaHOBKA AJIs M3y4deHMs Audpakunu;ycTaHOBKa AJs
U3yueHHUs MHTeppepeHIMH CBeTa, YCTAaHOBKA s M3y4eHMs MOJIAPU3allMM CBETa;Y CTAaHOBKA JJIs
U3y4eHUsI aOCOJIIOTHO YEpHOro Tena; YCTaHOBKAa MJI HCCIENOBAaHUS XapaKTEPUCTHK BaKyyMHOI'O
¢dboTosrneMeHTa.

IIPH/IOKEHHUE
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POHJ OHEHOYHBIX CPEJACTB

IUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IMPOBEJCHUS IPOMEKYTOUYHOU aTTeCTAIIUN
o0yyJaroumxcs

COAEPXAHUE

Komnerenuuu u ux UHAMKATOPbl, (GOpPMUPYEMBIE B IIPOLIECCE OCBOCHMSI TUCIUTUIMHBI
[Tokazarenn, KpuTepud W  IIKaJda  ONEHUBAHUS  HMHIUKATOPOB  JIOCTHIKEHUS
c(hOpMUPOBAHHOCTH KOMITETCHITHI

TunoBble KOHTPOJbHBIC 3afaHusl ¥ (WJIHM) MHBIE MaTepHalbl, HEOOXOAUMBIE ISl OIEHKU
3HaHWW, YMEHUW, HABBIKOB M (WJIM) ONbITa JESATENBHOCTH, XapaKTePU3YIOIINX
c(hOpMHUPOBAHHOCTH KOMITIETEHIIUH B TPOIIECCE OCBOCHUS JUCIIUILTAHBI

MeToauyeckue MaTepualibl, ONPEACIIAIOIINE IPOUEAYPhl OLIEHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB M (WJTM) OTIBITA IEITEIIbHOCTH, XapaKTePU3yIOIMHX cHOPMUPOBAHHOCTD
KOMIIETCHIU I
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4.1. OLieHOYHBIE CPENICTBA ISl MPOBEACHUS TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTHU B MPOLIECCe 25

HpaKTH‘lCCKOﬁ IIOATIOTOBKH

4.1.1. Omnpoc Ha NPaKTUYECKOM 3aHATUU 25
4.1.2. OueHuBaHUE OTYETA 11O JTaOOPATOPHOH padoTe 26
4.1.3. TectupoBanue 28
4.1.4. KoutponpHas pabota 30
4.2. [Tponerypsl ¥ OIIEHOYHBIE CPECTBA ISl IPOBEICHUS POMEKYTOUHOM 30
aTTecTauu
4.2.1. 3auer 30
4.2.2. Dx3ameH 33

1. KoMnereHuuu u UX HHAMKATOPBI, (hpopMHUpYeMBbIe B IPOLECCe OCBOCHUS AU CHHUIIIMHBI

OIIK-1 CpocobeH MpUMEHATh €CTECTBEHHOHAYYHbIE

151 06H_[eI/IH)KeHepHBIe 3HaHHA, MCTOIbI

MaTEMaTUYCCKOro aHaJin3a 1 MOACIMPOBAaHNUs B HpO(l)@CCI/IOHaJ'IBHOI\/’I JACATCIIBHOCTH

KOH 1 HAMMCHOBAHUEC
HHAWKaATOopa
JOCTHUKCHUA

®opmupyemsie 3YH

HaunMmeHnoBaHue OLIEHOUHBIX
CpencTB
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KOMIICTCHIIMHU

Tekymas
aTTecTaius
IIpomexxyTouHas
aTTecTalus

3HAHMS yMEHHUS HaBBIKH
OO6y4atontmiics 1. Ompoc Ha 1. Dx3ameH;
Oobyuarommiics JTOJDKEH YMETh: OO0yqatomntmiics MIPaKTH- 2. 3ager
NI-1 onk-1. JOJDKEH 3HATh: HCIIONB30BAaTh JOOJDKEH  BJAACTH: | YECKOM
Hcnons3yer OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | HaBBIKAMH: 3aHSTHY;
OCHOBHBIE 3aKOHBI €CTECTBEHHO- €CTECTBEHHO- HCIIOJIb30BaHUS 2. Otyer o
€CTECTBEHHOHAYYHBIX HaY4HBIX Hay4HBIX 3HAHMH OCHOBHBIX | JabopaTop-
1 MH)KEHEPHBIX JUCLUIUINH JUCUUTUIAH 3aKOHOB HOH pabore;
JUCHUIUIMH IS (puzukn) ans (puzukm) nost €CTECTBEHHO- 3.Tectupo-
peuieHus 3a71a4 B peuieHus 3a1a4 B peleHus 3a1a4 B Hay4YHBIX BaHHE
COOTBETCTBHH C COOTBETCTBHH € COOTBETCTBHH C JHCIUTITHH

HaIpaBJICHHOCTBIO
po¢eCCHOHATBHOM
JeATEeIbHOCTH

HaIPaBJICHHOCTBIO
po¢eCCHOHATBHO
JeATEeIbHOCTH
—(51.0.10-3.1)

HaIlpaBJICHHOCTHIO
npodeccHoHaTBHOMN
JeATEIEHOCTH

- (b1.0.10-¥.1)

(du3uxm) ms
pelieHus 33124 B
COOTBETCTBHU C
HAMpPaBICHHOCTHIO
npodheCCUOHATBHOM
JIESTEILHOCTH -

(51.0.10-H.1)

2. HOK833Te.]'ll/l, KPUTEPHUH U HIKAJA OUCHUBAHUA MHIAUKATOPOB TO0CTHKCHU S KOMIIeTeHLIMii

N-1 onk-1. Ucnions3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCITUIUIMH JIJIs1 PEIICHUS
CTaHJAPTHBIX 3a7]a4 B COOTBETCTBHH C HANPABICHHOCTHIO MPOGECCHOHAIBHON IEATSIbHOCTH

Dopmupyembie Kpurepuu u mikana olieHUBaHUS PE3YJIbTATOB 00YUYEHMUS 110 AUCLUIIIIMHE
3YH
Henocratounsrit JlocTatouHsIi Cpennuii ypoBeHb BrIcoknii ypoBeHb
YPOBEHBb YPOBEHBb
B51.0.10-3.1 OO0yJatonimiics: He Oobyuarommiics cnado OO0y4arontuiics ¢ OO0yJaromuiics ¢
3HAET OCHOBHBIC 3HAET OCHOBHBIE 3aKOHBI HE3HAYHUTEIbHBIMU TpeOyeMoii CTENeHbI0
3aKOHBI €CTECTBEHHOHAYYHBIX omurbKaMu u MOJHOTHI ¥ TOYHOCTH
€CTECTBEHHOHAYYHBIX | JUCUUIUIUH ((HU3UKH) OT/AEIbHBIMH 3HAET OCHOBHBIEC 3aKOHBI
JUCHUILTHH ((DU3UKH) JUISL pEIICHUS 3a/1a4 B npobenaMu 3HaeT €CTECTBEHHOHAYYHBIX
JUISL pELICHUS 33]1a4 B COOTBETCTBHH C OCHOBHBIE 3aKOHBI JUCUUILTHH ((DU3UKH)
COOTBETCTBHH C HaIpaBJIeHHOCTHIO €CTECTBEHHOHAYYHBIX JUISL peLlIeHNs 3a]1a4 B
HAIIPABJIEHHOCTHIO npodeccuoHaTbHOM JucuuIuinH (hu3nkn) COOTBETCTBUU C
npodeccHoHaIbLHON JIeSITeIbHOCTH JUIsL peLlIeHNs 33124 B HarpaBJIeHHOCTHIO
JIeATeIbHOCTH COOTBETCTBHH C npodeccroHabHOM
HaIpaBJIeHHOCTHIO JIeSITEIbHOCTH
podeCcCHOHATBLHON
JIeSITEIIbHOCTH
b1.0.10-V.1 OO0y4aromimiics He | OOyuarommiics cmabo | OOywarommiics ymeer | OOy4aromuicss — ymeer
yMEeT HCIOIb30BaTh | yMEET  HCIOJIb30BaTh HCIIOJIb30BATh HCIIOIb30BATh
OCHOBHbIE  3aKOHBI | OCHOBHBIC 3aKOHBI OCHOBHbIE 3aKOHBI OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHbIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHbIX
mucuuiuinH (¢usukun) | qucuuiuinH — (Qusukw) | mucnuiuinH (Gusuku) | mucnuiuinH - (Qusukm)
JUISL pellieHus] 3aJ]a4y B | JJIsl pellieHus] 3ajad B | JUIs pelleHMs 3a/la4 B | JJIsl pelIeHusl 3a1ad B
COOTBETCTBUH C | COOTBETCTBHHU c COOTBETCTBHH C COOTBETCTBHHU c
HAarpaBJIeHHOCTHIO HaIpPaBJICHHOCTHIO HaIpPaBJICHHOCTHIO HaIpaBJIeHHOCTHIO
npodeccnoHamTbHOMI npodeccuoHaTbLHOM npodeccuoHATEHON npodeccHnoHaTBLHOM
JIeSITeIbHOCTH JIeSTeIbHOCTH JIeSITEIbHOCTH JIeSTeIbHOCTH
b1.0.10-H.1 OO6yyarommuiics He OO6yygarommiics ciabo OO0yyaroniuiics ¢ OO6yyaronuiicst
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BJafIceT HaBBIKAMHU
UCIIOJIb30BaHUS
3HaHUIl OCHOBHBIX
3aKOHOB
€CTECTBEHHOHAYUHBIX
JUCUUILIAH ((U3UKH)
JUIS pelIeHus 3a/1a4 B

BJIaJICET HaBBIKAMHU
HCIONb30BaHUs 3HAHUN
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX
JUCUUIUIAH ((DU3UKH)
JUIS pelIeHus 3a/1ad B
COOTBETCTBUHU C

HEOOJIBIIMMU
3aTpyIHEHUSIMU
BJIAJIEET HABLIKAMU
HCIIOJb30BaHUs 3HAHUHI
OCHOBHBIX 3aKOHOB
€CTEeCTBEHHOHAYYHBIX
qucnuIuiaH (Gu3ukm)

CBOOOIHO BiIALEET
HaBbIKAMHU
HCIOJIb30BaHUs 3HAHUN
OCHOBHBIX 3aKOHOB
€CTEeCTBEHHOHAYYHBIX
JUCUUIIMH ((U3UKH)
JUIS pelleHus 3a1ad B

COOTBETCTBHH € HaIPaBJICHHOCTBIO IUISL PELCHUs 3a/1a4 B COOTBETCTBHH C
HaIpaBJICHHOCTBIO npohecCHOHAIBHON COOTBETCTBHH C HAaIPaBJICHHOCTBIO
npohecCHOHAIBHON JesATeIEHOCTH HaIpaBJICHHOCTBIO npodecCHOHAIBLHON
JeATEIEHOCTH npohecCHOHAIBHON JeATEeIEHOCTH

JeSATEIEHOCTH

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (/1) HHbIEe MATEPUAJIbI, HEOOXOUMBbIE [IVISl OLlEHKH
3HAHMi, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapAKTEePHU3YOIIHX
c¢()opMHUPOBAHHOCTH KOMIIETEHIIUI B Mpo1ecce 0CBOCHHUS IMCIUIIUHbI

TunoBble KOHTPOJbHBIC 33JaHUSI U MaTepHAaIIbl, HEOOXOAUMBIE JIUIsl OLICHKU 3HAHUM, YMEHUN U
HaBBIKOB, COZIepKaTcs B yueOHO-METOIUYECKUX pa3paboTKax, IPUBEACHHBIX HUXKE.

1. MonekynsipHas (usuka U TepMoAMHAMHKa [DIEKTpOHHBIN pecypc| : yueb. mocodue ans
CaMOCTOSITEITLHOW pabOThl CTYICHTOB OYHOW M 3a04HON (opMbl 0OydeHHs [Hampasienuin 35.03.06
Arpounxxenepus, 13.03.02 DnexkrposHepretuka u 3nekTporexHuka, 19.03.02 ITpoaykTel nuTanus u3
pactutenbHOrO  Chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIMH U
KOMIUIEKCOB, crnenuanbHocTd 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJOTHYECKHE cpeacTsal /
IOxnO-Ypansckuit 'AY, UnctutyT arpounkenepuu ; coct. E. M. bacapeiruna. - Yensounck: KOxHo-
VYpansckuit 'AY, 2019. - 47 c. : 1abn. - bubmuorp.: c. 47 (5 nHaszB.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKrue OCHOBBI KJIACCHUYECKON MeXaHUH [ DIEKTPOHHBIN pecypc] : yued. mocobue amns
CaMOCTOSITEITLHOW pabOThI CTYICHTOB OYHOW M 3a04HON (GopMbl oOydeHwus [Hampasienui 35.03.06
Arpounxxenepus, 13.03.02 DnexkrposHepreruka u snekrporexHuka, 19.03.02 [IpoaykTsl nutanus u3
pactutenbHOrO  Chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlUH |
KOoMILIeKcoB, crneuuanbHocTd 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJIOTHYECKHUE CpeacTBa) /
IOxnO0-Ypansckuit 'AY, UncTutyT arpounkenepud ; coct. E. M. bacapeiruna. - Uensobunck: KOxHo-
VYpansckuit 'AY, 2019. - 99 c. : wun, tabn. - bubmmorp.: c. 99 (5 Has3e.). Pexxum npoctyma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnektpoctatuka. IlocTosHHBIH TOK [DNEeKTpoHHBIM pecypc]: ydeO. mocobue s
CaMOCTOSITENIbHOM paboOThl CTYIEHTOB OYHOW U 3a04. (opMbl 00yueHus / FOxHo-Ypanbckuii ['AY,
Wuctutyt arpounxenepuu; coct. E. M. bacapeiruna - Yenabunck: FOxno-Ypansckuit 'AY, 2018 -
95 ¢. - loctyn u3 nokansHOM cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJeKTpOMarHuTHbIE SIBICHUS W KBaHTOBbIE 3(dexTbl [DneKTpoHHBIA pecypc]: yuel.
nocodue il CaMOCTOATEIbHOW paboThl CTYJEHTOB OYHOM W 3a04. ¢opMbl oOyueHus / HOxHo-
Vpansckuit I'AY, HMuctutyr arpounxenepuu; coct. E. M. bacapeirmna - Yensbunck: FOxHo-
VYpanbckuit Ay, 2018 - 49 C. - Hoctyn u3 JIOKaJTBHOM CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

5. DnextpuuectBo. Marnetusm. OnTuka U KBaHTOBas (QU3MKa [DIEKTpOHHBIA pecypc]| :
71a00paTOPHBIM MPaKTHUKYM JJs CTYAEHTOB OYHOM M 3a04HONW (hopMbl OOyueHHs [HampaBIeHUM
35.03.06 Arpounxenepus, 13.03.02 DmekTposHepretnka W saekTporexHuka, 19.03.02 IIpoaykTel
MIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 DkcmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUTeKCOB, crnenuanbHocTh 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJOTUYECKHE cpenacTsal /
IOxHo-Ypanbckuit ['AY, UnctutyT arponnxenepun ; coct.: E. M. bacapeiruna, 0. A. Hukumus. -
2-e u3 ., uchp. u joi. - Yensounck: FOxuo-Ypamsckuit [AY, 2019. - 182 c. : wi., Tabn. - bubmuorp.:
c. 182 (5 na3B.). Pexxum goctyma: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf
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6. ®u3nueckre OCHOBBI MEeXaHUKH. MoJiekysipHas (u3HKa ¥ TEPMOJIMHAMUKA [ DIEKTPOHHBIN
pecypc] 7a00paTOPHBIM MPAaKTUKYM JUIsI CTYJCHTOB OYHOM M 3a04HOM (opMbl 0OyueHUs
[HanpaBnenuii 35.03.06 Arpounskenepusi, 13.03.02 DnekTposaHepreTrka u 3aekTporexHuka, 19.03.02
IIpogykTsl mnMTaHHMA W3  pacTUTENbHOro  colpbs, 23.03.03 DOkcmyaranus TpPaHCHOPTHO-
TEXHOJIOTMYECKUX MaIlMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 HaszemHble TpaHcnopTHO-
TexHonoruueckune cpeactea] / FOxuo-Ypansckuit 'AY, UHcTuTyT arpomnkenepun ; coct.. E. M.
bacapeiruna, 0. A. HukumuH. - 2-¢ 3., ucnp. u joi. - Yensaounck: FOxuo-Ypansckuit AV, 2019.
- 136 c. wi., tabm. - C mpwr - bubmuorp.: c. 133 (5 Hase.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToauvecKkue MaTepuaJibl, ONpeaeasaoiue Npoueaypbl OleHNBAHUS 3HAHUI, YMEHUH,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPaKTePU3y0IMX c()OPMUPOBAHHOCTH
KOMIIeTeHIU

B nmaHHOM paszgene METOOMYECKHE MAaTepHallbl, ONPENEISIONIME INPOLEIypbl OLICHUBAHMS
3HAaHUH, yMEHHWH, HABBIKOB, XapaKTEpU3YIOMIMX 0a30BbI Tanm (OPMHUPOBAHUS KOMIIETCHIIMN I10
mucuuiuinHe «Dusuka», IpUBEIECHbl IPUMEHUTENBHO K KOKJOMY U3 HCIOJIb3YEMBIX BUIOB TEKYLIETO
KOHTPOJISI YCIIEBAEMOCTHU U IPOMEKYTOYHON aTTeCTallui O0y4YaroIUXCsl.

4.1. Ouenounblie CPeICTBA 115 MPOBEAECHUST TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH B Ipolecce
NMPAKTHYECKOI MOAT0TOBKH

4.1.1. Onpoc Ha TPAKTUYECKOM 3aHITHI

OTBeT Ha MPAKTUYECKOM 3aHSATUU UCTOIb3YETCs ISl OLIEHKH KaueCTBa OCBOCHUS 00YJarOIIUMCS
OCHOBHOH TpOdecCHOHANBHON 00pa30BaTeIbHON MPOTrpaMMBI MO OTAEIBHBIM BOIPOCAM H TEMaM
OUCHUIUTMHBL. Tembl ¥ TMJaHbl 3aHATHH (CM. MeToApa3paboTKu M. 3) 3apaHee COOOLIAIOTCS
oOyvaromumcsi. OTBET OIICHUBACTCS OICHKOH «OTIMYHO», «XOPOIIO», «YIOBJIETBOPUTEIHLHO» HWIIH
«HEYJOBJIETBOPUTEIBHO.

Ne OLEHOUHbIE CPEJICTBA KoJ1 ¥ HauMeHOBaHUE
THIIOBBlE KOHTPONBHEIE 33aJaHMS W (WIM) WHBIE MaTepHabl, MHINKaTopa
HeOOXOUMBIE ISl OLEHKH 3HAHWM, YMEHWH, HABBIKOB U (MJIH) OIbITA KOMITETEHIIUH
NEATENTBHOCTH, XapaKTePU3YIOIIHX c(hOpPMHPOBAHHOCTH
KOMHGTGHHI/II‘/’I B ITPpONECCCC OCBOCHUS JUCHUIIIIMHBI

1 |Jiuck pamumycom 20cM  Bpamaercs  COTJIACHO  YPaBHEHHIO NJI-1 onc-1,
¢=A+Bt+Ct% rae A=3 pax; B=-1c¢; C=0,1c?, ¢ - yron mosopora Ucrnons3yer
panuyca gucka. ONpeaenuTh IS MOMEHTa BpeMeHH 4,0 ¢ 3HaueHWe | OCHOBHBIE 3aKOHBI
yIlIa MEXIy BEKTOPaMH IIOJIHOTO M HOPMAJbHOTO YCKOPGHHMH, a | eCTeCTBEHHOHAYYHBIX

TaK)Ke YUCJIO 000POTOB, CACNAHHBIX TUCKOM K JAHHOMY MOMEHTY OT
Hayayia BpaileHus. M300pa3uTh BEKTOPHI BCEX KUHEMATHYECKUX
BEJIMYMH B yKa3aHHBI MOMEHT BpEMEHU

U UTH)KCHEPHBIX
JUCHUTIINH OIS
pelIeHus 3a1a4 B
COOTBETCTBUU C
HAIPaBIEHHOCTHIO
npodecCuoHaATBHOM
JESITEIbHOCTH

Kputepun onenku orBera (Tabi.) TOBOJATCSA A0 CBEACHUS OOydYalOIIMXCS B Hayalle 3aHATHU.
OreHka 00OBSABISIETCS 00YYAIOLIEMYCsl HETTOCPEACTBEHHO MOCTe OTBETA.

IIkaua Kpurtepun onennBanus
Onenka 5 - 00yJaroIuics MOJIHO YCBOMII y4eOHBIN Marepua,
(oTIIMYHO) - TIPOSIBJISIET HABBIKM aHAJN3a, 0000IIEHNsI, KPUTHIECKOTO OCMBICIICHHUSI
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Y BOCTIPUATHS MH(OpMAIIMY, HABBIKU OMHCAHUS OCHOBHBIX (PM3HUECKUX
3aKOHOB, SIBJIEHUI U MPOIIECCOB;

- Marepuan M3J0KEH TIPAMOTHO, B OIPEACIICHHONW JIOTUYECKOMN
IIOCJIEJOBATENIBHOCTH, TOYHO HCIIOJIB3YETCSI TEPMUHOJIOTHS;

- IIOKa3aHO YMEHHUE WJUIIOCTPUPOBATH TEOPETHUUECKUE ITOJIOKECHUS
KOHKPETHBIMH NIPUMEPAMHU, IPUMEHATh UX B HOBOW CUTYallUu;

- IPOIEMOHCTPUPOBAHO YMEHUE PELIATh 33/1a4H;

- MOTyT OBITh JONYILIEHbl OJHA—JBE HETOYHOCTH IPHU OCBEIICHUU
BTOPOCTEIIEHHBIX BOIPOCOB.

Ouenka 4
(xoporio)

OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLEHKY «5», HO MIPH
3TOM UMEET MECTO OJIUH U3 HEJIOCTATKOB:

- B YCBOCHHMH y4€OHOIrO Marepuaja JOIMYyIIeHbl HeOOJbIINe MpoOebl,
HE MCKa3UBILIUE COIEPKAHUE OTBETA;

- B pEIICHUH 3a]1a4 JONYIIEHbl HE3HAYUTEIbHbIE HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- HENOJIHO WJIM HENOCJIEI0BaTEIbHO PACKPHITO COIEP)KaHUE MaTepHala,
HO TMOKa3aHo oOliee MOHUMaHHE BOIPOCA U MPOAEMOHCTPUPOBAHBI
YMEHUS, JOCTAaTOYHBIE JIs JaJdbHEHIIIEr0 YCBOCHUsS MaTepuaa;

- UMENHCh 3aTPyAHEHHs] WIH JOMYIIEHbl OIIMOKKM B ONpeAeTCHUN
MOHSATUN, WCIOJIb30BAaHUU TEPMHUHOJIOTHH, OMHCAHUU (HU3UUIECKUX
3aKOHOB, SIBJICHUI M MPOIECCOB, PELICHUH 3a]1a4, UCIIPABICHHbIE MOCIIe
HECKOJIbKUX HABOJAIIUX BOMPOCOB;

- HEMOJHOE 3HaHHWE TEOPETHYECKOro Marepuana; oOydaromuiics He
MOXXET MPUMEHUTH TEOPHIO B HOBOM CUTYaIUH.

Ouenka 2
(HEeyIOBJIETBOPUTEINBHO)

- HE PACKpPHITO OCHOBHOE COZIEpKaHKHE Y4eOHOTo MaTepuana;

- o0Hapy)XeHO HE3HAHWE WJIM HEMOHWMaHWe OoJbIIed Wi Hamboiee
BaXHOW YacTH yueOHOTO Marepuana;

- JIOMYIIEHBI ONIMOKH B OMPEICIICHUU TMOHSATHHA, MPU UCTOIH30BAHUH
TEPMUHOJIOTUH, B ONHCAHUU (UBUYECKUX 3aKOHOB, SIBJICHHH U
MIPOLIECCOB, PEIIEHUU 3a]a4, KOTOpble HE HCHpPABIEHBl IIOCIIE
HECKOJIbKMX HaBOZSIIKUX BOIIPOCOB.

4.1.2. OnenuBanue ot4era mo 1adboparopHoit pabore

Otuer o nabopaTopHO paboTe UCMOIB3YETCs TSl OLIEHKH KaueCTBa OCBOCHUS 00ydaromuMcs
OCHOBHOM Tpo(peCCHOHATILHON 00pa30oBaTEIBLHON MPOrpaMMBbl MO OTACIBHBIM TeMaM JHCIUIUIAHEIL.
Copepxannie u ¢popMa oT4eTa 10 Ta0OPaTOPHBIM PAOOTaM MPUBOAUTCS B METOJINYECKUX YKa3aHUSIX K
naboparopubpiM paboram (. 3 POC). CopepkaHue oTyeTa U KPUTEPUH OIEHKHA oTyeTa (Tald.)
JIOBOJISITCS JIO CBeJIeHUsl 00y4JaroInuXCsl B HaYaIe 3aHSITHH.

Ne OneHoYHbIE CPEJICTBA Kon u HanmeHoBaHMe
TunoBsle KOHTpOJIbHBIE 3alaHUs W (WIKM) UHBIE MAaTepHalbl, MHAMKATOpa
HEOOXOUMBIE JUIsl OLEHKHM 3HAHWW, yYMEHUH, HaBBIKOB WU (WJIN) KOMIIETEHIINH
ONbITa JEATENbHOCTH, XapaKTepU3yIOUMX C(HOPMUPOBAHHOCTD
KOMITIETEHIIUH B Mpollecce OCBOEHUS TUCHUTIIIMHBI

1 1. Yro Ha3pIBaeTCs CUIION TSDKECTU? WJI-1 onk-1.
2. YTto mogHMUMAaeTCs Mo CUJION BCEMUPHOTO TATOTEHHUS? Hcnonssyer
3. 3anumuTe GopMyy JUIS ONIpeNIeeHUs] YCKOPEHUS CUJIBI TSKECTH. OCHOBHBIE 3aKOHBI
4. Kak omnpenensieTcsi yCKOpeHHe CBOOOIHOIO MaJeHHsI C TOMOUIbI0 | €CTeCTBEHHOHAYYHBIX

MaTeMaTHYECKOT0 MasiTHUKA?

5. YUto Ha3pIBaeTCA MaTeMaTHIESCKUM MassTHUKOM?

6. Kak ompeagenuTs mepuon KoileOaHWN MaTEeMaTUYECKOTO
MasTHHKa?

Y UHXKEHEPHBIX
TVCITATIIINH JJIs
peLIeHus 3a/1a4 B
COOTBETCTBHH C
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HATPaBIEHHOCTHIO
npodecCuoHATbHON
NESATEIIbHOCTH

OTyer OLEHUBAETCS IO YCMOTPEHUIO MPENoAaBaTelsi OLEHKON «OTIMYHO», «XOPOIIO»,
«YJOBJICTBOPUTEIBHO», «HEYIAOBJIECTBOPUTEIHLHO» WM OIEHKOM «3auTE€HO», «HE 3auTeHo». OneHka
«3aUTE€HO» CTaBUTCS oOOydarommmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPHUTEPUSM,
YCTAaHOBJICHHBIM JUISI TIOJIOKUTEIBHBIX OILICHOK («OTJIMYHO», «XOPOIIO», «YAOBIETBOPUTEILHOY).
Onenka oOBsABISETCS 00yYaroIeMycsi HeIOCPEACTBEHHO T0Ce CIaul OTYeTa.

Hkana Kpurepumn ouneHuBanusi

- U3JI0KEHHE MaTepualia JJOTHYHO, IPaMOTHO;
- CBOOOIHOE BJIAJICHUE TEPMUHOJIOTHECH;

- YMCHHUC BBLICKA3bIBATh U 060CHOBaTB CBOM CYKIACHHUA IIPU OTBCTC HaA
KOHTPOJIbHBIE BOIIPOCHI;

- YMCHHC OIIUCBIBATH (1)I/I3I/I‘-ICCKI/IG 3aKOHBI, ABJICHUA U IPOUCCCHI;

- yMEHHE TPOBOIUTH U OIICHUBATh PE3YJbTAThl H3MEPEHHUIA,

- CITOCOOHOCTH PeIaTh 3aJa4u.

Onenka 5
(oTIIMYHO)

- U3TI0KEHHE MaTepHalia JJIOTHIHO, TPAMOTHO;
- CBOOOHOE BIIaJICHUE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAHHOE IPUMEHEHHUE TEOPETUYECKUX 3HAHUU I ONUCAHUS
(xoporo) (U3MUECKUX 3aKOHOB, SIBICHHH M IPOIECCOB, PEIICHUS KOHKPETHBIX
3a1ad, TPOBENEHUS W OLEHUBAHUSA pE3yJIbTaTOB HW3MEPEHUH, HO
coziepkanue v (hopMa OTBETA MMEIOT OT/ICJIbHBIC HETOYHOCTH.

- U3JI0)KEHHE MaTeprasa HEMOJIHO, HEMIOCIE0BATEIbHO,

- HETOYHOCTH B OIPEAEICHUM TMOHSATHI, B MPUMEHEHUM 3HAHUNA IS
onucaHusi (U3NYECKUX 3aKOHOB, SBICHHH W TMPOIECCOB, pEIICHUS
KOHKPETHBIX 33/1a4, POBE/ICHUS U OLICHUBAHUS PE3yIbTAaTOB U3MEPEHUM,

- 3aTpyAHEHUS] B 000CHOBAHUY CBOMX CYXKJICHHIA,

- 0OHapy)XMBaeTCsi HEJOCTAaTOYHO TJIyOOKOe IOHMMAaHUE H3YyYEeHHOIO
MaTtepuana.

Ouenka 3
(YIOBIETBOPUTEIIHLHO)

- OTCYTCTBUE HEOOXOAMMBIX TEOPETHUECKUX 3HAHHI; JOMYIIEHbI OIUOKH

B ONpEENICHUU MOHATUN M ONMCAaHUM (PU3MUECKUX 3aKOHOB, SIBICHUNA U
Onenka 2 IIPOLIECCOB, MCKa)XEH HX CMBICI, HE DELIEHBbl 3alayd, HE IpPaBUIBHO

(HEey/10BJIETBOPUTENILHO) | OLIEHUBAIOTCS PE3YJbTaThl U3MEPEHUII;

- HE3HaHME OCHOBHOIO MarepHajna y4yeOHOW MpOrpaMMbl, JTOMYCKarOTCS

rpyOble OIIMOKH B M3JI0KEHUU.

IIkaua Kpurepuu ouennBanus

- U3JI0KEHHE MaTepuasa JIOTUYHO, TPaMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKAa3bIBaThb M OOOCHOBATH CBOM CYXACHHUS TpU OTBETE Ha
KOHTPOJIbHBIC BOTIPOCHI;

- YMEHHE ONMUCHIBATh (PU3NUECKUE 3aKOHBI, SIBICHUS U TPOIIECCHI;

- YMEHHE MMPOBOJUTE M OIICHUBATh PE3YJIbTAThI H3MEPEHUH;

- CHOCOOHOCTBH pellaTh WHXXEHEPHBIE 3a7aud (JOMYCKaeTCs HaIudue
MaJIO3HAYUTEIIBHBIX OMIMOOK WM HEIOCTATOYHO IIOJIHOE PACKPBITHE
coJiep>KaHue BOIMPOCa WU MOTPEIIHOCTh HEMPUHITUITHAIBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

OI_ICHKa GauYTCHO»

OI_ICHKa «HEC 3a4YTCHO» - OTCYTCTBHC HCO6XOI[I/IMBIX TCOPCTUYICCKUX 3HaHHI>i; JONYIICHBI OIIMOKH
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B ONpEICICHUM MOHATUNA U ONMUCAHUU (PU3MUYECKUX 3aKOHOB, SBJICHUU U
IIPOLIECCOB, MCKAKEH MX CMBICHI, HE PEIICHBbI 3ala4yd, HE INPaBUIbHO
OLICHUBAIOTCSI PE3YJIbTAaThl U3MEPEHUI;

- HE3HAaHUE OCHOBHOTO Marepuana y4eOHOH IpOrpaMMbl, JOMYCKArOTCA
rpyObIe OIMOKH B U3JI0KESHUU.

4.1.3. TectupoBanue
TecTupoBanue uCHONB3yeTCsl JUIS OLCHKM KadecTBA OCBOCHHMS OOYYaroIIMMCS OCHOBHOM
npoecCHOHANbHON  00pa3oBaTeIbHOM MPOTpaMMbl 1O  OTACIBHBIM TeMaM WK  paslenam
IMCHUILIMHBL. TecT mpencTaBisieT co0ol KOMILIEKC CTaHJapTH3MPOBAHHBIX 33/1aHUH, MO3BOJISIOMINI
YIPOCTUTH HPOLENypy H3MEpeHHs] 3HAaHUK M yMeHHH oOywaromuxcs. OOy4yaromuMmcsi BbIIAIOTCS
TECTOBBIE 3a/1aHUsI C (POPMYIUPOBKON BOIPOCOB M MPEIUIOKEHHEM BHIOPATh OJMH MPABHIIbHBIA OTBET

N3 HCCKOJIbBKHUX BAPUAHTOB OTBCTOB.

Ne OneHoYHbIE CPECTBA Kon u HanmeHoBaHMe
TunoBble KOHTPOJBbHBIE 3afaHHsi W (UJIM) HWHBIE MaTepuabl, MHAMKATOpa
HEOOXOJMMBIC ISl OLUEHKM 3HAHWW, YMEHHUH, HAaBBIKOB W (WJIH) KOMIETEHIIUH
OMbITa JEATEIBHOCTH, XapaKTePU3YIOIIUX C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH B MPOLIECCe OCBOEHUS AUCHUIIIIMHBI

1 1. Eciu uMInynbCc CHCTEMBbI MaTEpHAIbHBIX TOYEK B OTCYTCTBUHU N-1 onk-1.
BHEUIHUX CHJI OCTaeTCs MOCTOSIHHBIM, TO LIEHTP MacC 3TOM CUCTEMBbI Ucnonp3yer
MOXET JIBUTATHCH ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO ¥ NPSIMOJIMHEHHO €CTECTBEHHOHAYYHbBIX

- C TIOCTOSIHHBIM YCKOpEHUEM
- C IIEpEMEHHBIM YCKOPEHUEM

- [10 OKPY>KHOCTH C ITOCTOSTHHOM CKOPOCTBIO

2. MoMmeHT uHepuMM TOHKOro obOpyuda maccod M, paguycom R

1 MHXKXCHCPHBIX
JUCHUIIINH OJI
PCUICHUA 3a/1a4 B
COOTBCTCTBHH C

OTHOCUTEJIBHO  OCH, MpOXOJsIiedl uepe3 IeHTp 0Opyda | HamnpaBIEHHOCTbIO
NEPIEHAUKYISIPHO TUIOCKOCTH, B KOTOPOW JIEXKHT 0OpydY, paBeH | NpodecCHOHATHHON
I=mR2. Eciu och BpallleHHs HepeHecTH MapaielbHO B TOYKY Ha JeSITebHOCTH

o0pyde, To MOMEHT MHEPLIUHU 00pyya

- YMEHBIIUTCA B 2 pa3a

- yBenmuurcs B 1,5 paza

- HE U3MEHUTCS

- ymeHbuTed B 1,5 paza

- YBEJIMYHUTCH B 2 pa3a

3. OTHOCUTENHHOMN BETUUUHOUN SBIISIETCS ...

- CKOpPOCTh CBETa B BaKyyMe

- OapUOHHBIN 3apsia

- IJIMTEJbHOCTH COOBITHSA

- DJICKTPUYECKUH 3apsif

4. CpenHsisi KHHETHYECKAsl YHEPTUSI MOJIEKYJIbI HACATHHOTO Ta3a MpH
temrepatype T paBHa e=iKT/2.. 3aech i=Ny+ Ngp+2Nk, TIAE Ny, Nep, Nk—
YHCII0 CTENeHeld CBOOOABI MOCTYNATENBEHOTO, BpAIIATEIBEHOTO |
K0J1e0aTeNbHOTO ABMKEHUN MOJEeKynbl. [Ipu yclioBUH, 4TO UMEIOT
MECTO TOJIBKO MOCTYIMATEeNIbHOE W BpallaTelbHOE JBUKEHUE, JUIS
Bojiopona (Hz) uucio | paBHO

-7

-5

-2

-8
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5. B mporecce M30TEPMHUECKOTO COOOIIEHUS TeIia IMOCTOSHHON
Macce UAeanbHOro raza ero SHTPOMNuUS ...

- HE MEHSEeTCS

- YMEHBUIAETCS

- YBeJIMYNBaeTcs

6. V3MeHeHne BHYTpEHHEH SHEpruM rasa MPOU3OILIO TOJBKO 3a
cyeT paboThI CHKATUSA ra3a B ...

- H30TEPMHUYECKOM ITpolLecce

- 1300apHOM TIpolLecce

- U30XOpPHOM IIpolLiecce

- aIMa0aTH4YeCKOM Npouecce

7. Toueunslii 3apsan +q HAXOAUTCS B MLEHTpe chepuueckon
noBepxHoctu. Ecnm 3apsan cmectuTh M3 LeHTpa cdepbl, ocTaBiss
€ro BHYTPU HeEe, TO IIOTOK BEKTOpa  HAaNpsSKEHHOCTU
JIEKTPOCTATUYECKOTI'O MOJIS Yepe3 MOBEPXHOCTh CHEpHI. ..

- YMEHBIINTCS;

- He H3MEHMTCH,

- YBEJIMUYUTCS

8. Ecau yBenuuuTh B JBa pa3a HAIPSDKEHHOCTb JIEKTPUUYECKOTO
I10JI B IPOBOJHUKE, TO YZEJIbHAs TEIUIOBAsk MOILIHOCTD TOKA ...

- YMEHBUIUTCS B /IBA Pa3a;

- HE UBMEHUTCH;

- yMEHbLIUTCSA B 4 paza

- yBeJIM4NTCA B 4 pasza;

- YBEJIMYUTCS B JIBA Pa3a;

9. Ilpu mnoMelleHUH [UINEKTPUKA B IJIEKTPUUYECKOE I10JIE
HaNpsOKEHHOCTb  3JIEKTPUUYECKOro TI0JI1 BHYTPU OECKOHEUHOTOo
OJIHOPOJIHOTO M30TPOIHOTO JUAJIEKTPUKA C AUDJIEKTPUYECKON
IIPOHUIIAEMOCTBIO € ...

- OCTaeTCs HEU3MEHHOM;

- OCTaeTCs paBHOU HYIIIO;

- YBEJIMUUBAETCS B € pas;

- YMEHbIIAeTCH B € pa3

10. YMmeHbllIeHHE aMIUIUTYIbl KOJI€OaHUH B CHCTEME C 3aTyXaHUEM
XapaKTepU3yeTcs BpeMEHEeM penakcanuu. Ecinu npu HEM3MEHHOM
OMMYECKOM COIPOTHBIIEHUHU B KOJ€OAaTEIbHOM KOHTYpPE YBEIUYHTh
B 2 pa3za MHAYKTUBHOCTb KaTyIIKH, TO BPEMS peIaKCalyu. ..

- YMEHBIINUTCSA B 2 pa3a;

- YBEJIMYHUTCH B 2 pa3a;

- yBenuuuTCs B 4 pasa;

- yMEHbIINTCA B 4 pasa

[To pe3ympraTam TecTa OOYyYaroOIIEMYCsl BBICTABISETCS OICHKA «OTIUYHO», «XOPOIIOY,
«YZOBJIETBOPUTEIHHO» UITH «HEYOBICTBOPUTEITHLHO.

Kputepun oueHuBanus orBera (Talil.) MOBOAATCSA JO CBEACHUsS OOydarolmuxcs OO0 Havaja
TECTUPOBaHUA. Pe3ynbTaT TeCTUpPOBaHUSI OOBSABISETCS OOYJAIONIEMYCS HETOCPEACTBEHHO TOCIE €0
CIauH.

Mxana Kpurtepun ouennBanus
(% npaBUJIbHBIX 0TBETOB)
Orenka 5 (OTJIIMYHO) 80-100
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kana Kputepun ouennBanus
(% mpaBUJIbHBIX 0TBETOB)
Ornenka 4 (Xopo1io) 70-79
Onenka 3 (yIOBIETBOPHTEIHHO) 50-69
Onenka 2 (HEyIOBIETBOPHUTEIIBHO) menee 50

TecroBble 3amaHMs, HUCHONB3YIOLIMECS M OLEHKH KadyeCTBa JUCLUUIUIMHBI C IOMOILBIO
nHpOpPMAMOHHBIX TexHonoruii, mnpuBeaensl B PIIJ: «l10. HMHpopMannoHHbIE TEXHOJIOTHUH,
UCIOJb3yeMble IPU OCYILECTBIEHUU O0pa30BaTEIbHOIO Ipolecca MO JUCLUIUIMHE, BKIOYas
nepeyeHb MporpaMMHOTro obecredeHus 1 MH()OPMAIIMOHHBIX CIPAaBOYHBIX cuctem» - My TestX10.2.

4.1.4. KonrponbHas padora
KonTponbHas paboTta He mpeycMOTpEHa.

4.2. IIpoueaypsl ¥ OLlCHOYHBbIE CPEACTBA /s IPOBEICHUS IPOMEKYTOYHOM aTTeCTAMU

4.2.1. 3auer

3ager sBnseTcs (GOpPMON  OLEHKM KadecTBa OCBOGHHS  OOYYarOIIMMCS  OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHONW MPOrpaMMbI MO pazfenaM AuciuiuiuHbel. [lo pesymbratam
3ayeTa OOy4YaroIIEMYyCsl BBICTABJISIETCSI OLIEHKA «3aUTEHO» WIIM «HE 3aUTEHO»; OLEHKA «OTIMYHOY,
«XOpOIIO», «YIOBIETBOPUTEIBHOY», «HEYIOBIETBOPUTEIHLHO» B ciydae auddepeHInpOBaHHOTO
3ayera.

3aueT MPOBOAUTCA MO OKOHYAHMM YTCHHMS] JIEKUMHA U BBINOJIHEHHUS JAOOPaTOPHBIX
(IpakTUYEeCKUX) 3aHATHH. 3a4eT MPUHUMACTCA MPENOJaBaTEIsIMU, MPOBOAMBIIMMH JabOpaTOPHBIE
(mpakTUYEeCKUE) 3aHATUSA, WIW YUTAIONIMMH JICKIMHU MO JAaHHON MucHuIuiHe. B cimyuyae oTcyTcTBUs
BEIYLIEro IpernojaBaTesis 3a4eT MPUHUMAETCS IPEernojaBaTeieM, Ha3HAYEHHBIM pPaclopsKEHUEM
3aBenyromiero kadeapoil. C paspeiieHus 3aBeayromiero kageapoii Ha 3a4eTe MOKET MPUCYTCTBOBATH
npernojaBaTesb Kadeapsl, IPUBICYEHHBIHN IS IOMOILY B IPUEME 3a4eTa.

[TpucyrcTBHMe Ha 3adere mpenojaBaTeneil ¢ Apyrux kadenp ©0€3 COOTBETCTBYIOLIETO
pacrnopspKeHUs peKTopa, IPOpeKTopa Mo yueOHOW U BOCIUTATENbHOM paboTe, 3aMECTUTENS AUPEKTOpa
MHCTUTYTA 10 y4eOHOU paboTe He JOMYyCKaeTCsl.

®opma(bl) NpOBEACHUSA 3aueTa (VCmuwbll Onpoc no Oulemam, nucbMenHas paboma,
mecmupoganue u Op.) ONpenensoTcs Kadheapoil U JOBOAATCSA 10 CBeAEHUs oOyyarollMXcs B Hayale
ceMecTpa.

Jnia mpoBeneHus 3adeTa BENyIIUH IIPENOJABaTENlb HAKaHyHE IIOJy4aeT B CEKpeTapuare
JUPEKTOpaTa 3aueTHO-7K3aMEHALIMOHHYI0 BEJIOMOCTh, KOTOpas BO3BpAILla€TCsl B CEKpeTapuaT IMOcie
OKOHYaHUS MEPONPHUATHUS B ICHb IIPOBEICHNUS 3aUETA WU YTPOM CIIEIYIOIIErO JHS.

Bo Bpems 3auera oOyyvaromiyiecss MOI'yT HOJIb30BaThCS C pa3pelIeHHs] BEAYIIEro MPernoaBaTels
CIPaBOYHON M HOPMATUBHOM JIUTEPATYPOH, IPYTUMHU OCOOUSIMH U TEXHUYECKUMU CPEJICTBAMHU.

Bpemst noaroroBku oTBeTa B YCTHOHM (popMe MpH cliaye 3adera JO0JKHO COCTAaBIIATH HE MEHeEe
20 MUHYT (110 XKeJTaHUI0 00yYJarolIerocs OTBET MOXKET OBbITh JO0CPOUHBIM). Bpemst oTBeta - He Gomnee 10
MUHYT.

[IpenoaBaTemnto MperoCcTaBiIsieTCsl MPaBo 3a/1aBaTh 00YUYAIOIIUMCS JOTIOJIHUTENbHbBIE BOIPOCHI
B paMKax MpOrpaMMbl JUCHUHUTIIIHBIL.

KauecTBeHHasi OLIEHKA <«3ayTEHO», BHECEHHAs B 3au€THO-IK3aMEHALIMOHHYIO BEIOMOCTb,
SIBJIIETCS PE3YIBTATOM YCIIEUTHOTO YCBOCHUS yueOHOro MaTepuara.

PesynbTar 3auera BbICTABISAETCSA B 3aUETHO-IK3aMEHALIMOHHYIO BEIOMOCTD B JIEHb IIPOBEICHUS
3ayeTa B INPUCYTCTBUM camoro oOywatouierocs. llpemomaBarenu HecyT MepCOHATBbHYIO
OTBETCTBEHHOCTbH 3a CBOEBPEMEHHOCTh U TOUHOCTb BHECEHUS 3aIUCEN O pe3yJIbTaTax MPOMEKYTOUHON
aTTecTalliu B 3a4€THO-3K3aMEHAIIMOHHYIO BEJOMOCTb.
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Ecnmn oOydarommiicst SBUIICS Ha 3a4eT M OTKA3aJICS OT MPOXOXJICHHS aTTECTallud B CBS3U C
HETOATrOTOBJIEHHOCTHIO, TO B 3a4E€THO-9K3aMEHAIIMOHHYIO BEJIOMOCTh €MY BBICTABIISICTCS OLCHKA «HE
3a4TEHO».

HesiBka Ha 3aueT oTMeyaeTcsi B 3a4€THO-3K3aMEHAIIMOHHON BEJOMOCTH CIIOBAMU «HE SIBUJICS».

Hapymienne AMCHMIUIMHBI, CHHCHIBAaHHE, HCIOJIB30BaHHE OOYYAIONIIMMUCS HEpa3perIeHHbIX
MEYaTHBIX M PYKOIHUCHBIX MAaTepHajoB, MOOWIBHBIX Tele()hOHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JPYIMX BHOB JINYHOW KOMMYHHKAIIMOHHON M KOMITBIOTEPHON TEXHUKH
BO BpeMs 3adera 3ampelieHo. B ciaydyae HapymieHHs 3TOro TpeOOBaHHWs TMpernojaBareib 00s3aH
yIQIUTh 00y4arouIerocs U3 ayJUTOPHH U IPOCTABUTH €MY B BEZIOMOCTH OLICHKY «HE 3a4TEHO».

OOyuarouMcsi, He CIABIIMM 3a4€T B YCTAaHOBJICHHBIE CPOKH IO YBAKUTEIBHOW NPHUYMHE,
WHIUBHIyaJIbHBIC CPOKH TPOBEICHHS 3aUeTa ONPEIENISIOTCS 3aMECTUTENIEM TUPEKTOPa MHCTUTYTa TI0
yuebHoii pabore.

OOyuaromyiecsi, HWMEIOIIME aKaJAEMHUYECKYI0 3aJOJDKCHHOCTh, CHAIOT 3a4eT B  CPOKH,
ompenenseMble  YHHUBEepcUTEeTOM. MH(opMamus o JIUKBHIAIMK 33J0JDKCHHOCTH OTMEYAeTCsl B
9K3aMEHAI[HOHHOM JIUCTE.

JlomyckaeTcsi ¢ paspelieHus 3aMeCTUTENsl IUPEeKTopa HMHCTUTyTa 10 y4eOHoW pabore
JIOCPOYHAsl cllaua 3a4eTa C 3alUChi0 PEe3yJIbTaTOB B 9K3aMEHAIIMOHHBIH JIHCT.

WHBanmuapl ¥ JIMIAa C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI MOTYT CIaBaTh 3a4€Thl B
CPOKH, yCTaHOBJICHHBIC WHAWBUAYaIbHBIM y4eOHBIM IUTAaHOM. VIHBaNuabl M JUIA C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBbBsI, UMEIOIINE HAPYIICHUS OIOPHO-IBUTATEIBHOTO ammnapaTa, AOMYyCKaloTCs
Ha aTTECTALMOHHBIC UCTIBITAHUS B CONPOBOXKICHUN aCCHCTEHTOB-COITPOBOKIAIOIIUX.

[Iporienypa mpoBeACHUsT MPOMEXKYTOYHON AaTTECTallMd JUIsi OCOOBIX CIydaeB H3JI0KEHA B
«[TonoxeHNH O TEKYyIEeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIlMA OOYYaArOIIUXCS T10
OIIOII 6akanaBpuara, cnequanurera u Maructpatyps» ®I'bOY BO IOxHo-Ypansckuii [AY.

Ounas ¢popma 00yueHus

Ne O1neHOYHBIE Cpe/ICTBA Kon n HanmeHOoBaHue
TumnoBele KOHTPOJBbHBbIE 3aJaHUs M (WIM) MHBIE MaTepuasbl, UHJUKATOpa
HEO0OXOUMBIE JJIsl OLIEHKH 3HAaHUN, YMEHUI, HaBbIKOB U (WJIM) OIBITA KOMIIETCHIIUH

ACATCIIbBHOCTH, XapaKTCPU3YIOIIUX C(l)OpMI/IpOBaHHOCTL KOMIIETCHIIUI
B IIPpOLECCC OCBOCHHUA NUCHUITIIMHBI

1. 1. DIEeKTPUIECKHUI 3apsi. B3anmoneiicteue 3apsa0B. NI-1 onk-1.
OnekrpocraTudyeckoe moje. Bekrop Hampspbk€HHocTH.  Pacuér Hcnonwsyer
ANEKTPOCTATUYECKUX ITOJIEH. OCHOBHBIE 3aKOHBI
2. IloTeHnman 3IeKTpocTaTudeckoro nosisd. Pabora mo nepeMemieHno | eCTeCTBEHHOHAaYYHBIX
3apsA0B B dJIEKTpocTaThdeckoM rmose. [loTeHuman u  TrpagueHt 1 UH)XEHEPHBIX
NOTEHLMaNa. DKBUIIOTEHINAIbHBIE TTIOBEPXHOCTH. JUCLIUIUIAH JJIs
3. BemectBo B asektpuyeckoMm mnosje. [lonsipHble M HEMoOJspHbIE pelieHus 3a1a4 B
MoJekynsl. [lonspusanust 1nanekTpukoB. Bektop cMenienus. COOTBETCTBHH C
4. IIpoBOAHMKM B 3JEKTPOCTATHUYECKOM II0JIe. OJIEKTPOEMKOCTH | HAlpaBICHHOCTHIO
IpoBOAHMKOB. KOoHeHCaTOpBI. npodeccnoHaIbHON
5. IocrostHHBIN 3neKTpuUecKuil ToK. 3akoH Oma. DIeKTpoaABHUKYIIas NEeATEIbHOCTH

cuina. [IpaBuna Kupxroda u pacuérsl 31eKTpUYECKHUX 1eTel.

6. Knaccuueckasi Teopus 3JIEKTpOINpoBOAHOCTH. BriBog 3akona Owma.
IIpupoaa cBepXIpOBOIUMOCTH.

7. Hocurenu TOka B Pa3IMYHBIX MPOBOJHUKAX. DJIEMEHTBHl TEOPUU
anektponpoBoaHocTH.  [lomympoBognuku.  IloaympoBOgHUKOBBIE
npubopsl.  DneMeHThl  (pu3MuecKod ANIEeKTpOoHUKH. KoOHTakTHbIE
SBJICHUS B METAJUIaX U MOJIYINPOBOAHUKAX.

8. MaruutHoe mosne. BzauMopeWcTBHE ANIEKTPUYECKUX TOKOB.
Pacuérsl MmaranTHBIX noJiel. 3akoH bruo-Casapa-Jlammnaca.

9. MaruutHble cBoiicTBa BemiecTBa. J{ua-, mapa- u GpeppoMarHeTUKH.
JlomeHsl. DeppuTsl. DJIEKTPOMAarHUTHBIE CeIaparopsl B
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arpoOMHXEHEPHUHU.
10. JleficTBME MarHUTHOrO TIOJ1 HA OJJIEKTPUYECKUUA TOK U
JBIKYLIUECS 3apsKeHHble yacTulbl. Cuna Amiepa u cuna Jlopenna.
DddexT Xomna. DINEKTPOIBUTATEH.

11. DnexTpomaruutHas uHIyKIUs. 3akoH Papanes u npasuio Jlenua.
Mexanu3m Bo3HuKHOBeHU DJIC HHAYKIIUU.

12. Teneparoper rapmonuueckor OJIJIC wu  TpaHCHOpPMATOPHL.
WHAYKTUBHOCTH MPOBOHUKOB. DHEPrUs MarHUTHOTO MOJIS.

13. Tlepemennslii anekTpuueckuit Tok. Llenmu nepeMeHHOro TOKa.
3akoH Oma g neneil nepeMeHHoro toka. IlonHoe compoTuBieHHE
epeMEeHHOMY TOKY. BekTopHas muarpamma. PezoHaHc B 1memsx
IIEPEMEHHOT0 TOKA.

14. DnexrpomarautHoe moje. O6obOmenne 3axkoHa Papazaes. 3akoH
NOJHOTO TOKa. TOK cMeleHus. OJIEKTPOMAarHUTHBIE  BOJIHBI.
VpaBuenus Makcemna. Cucrema ypaBHeHMM MakcBemia B
muddepeHMaIbHOl M MHTErpanbHOM  Qopmax. Bektop Ymona-
[lovinTuara. JlaBnenue ceera.

15. Tapmonunueckuit ocumsiTop. CBOOOJHBIE 3JIEKTPOMArHUTHHIC
KosiebaHusl. 3aTyxarolie U BEIHYKICHHbIE KoneObanus. Pezonanc.

16. Tenepauus, mnepegaya UM MHOPUEM BJIEKTPOMArHUTHBIX BOJIH.
OTKpBITHIIT Kosie0aTeNbHbIN KOHTYP. [punnun paboThI
paauoneperaTInKa u paguonpuéMHHKA. Mopynsuus u
JNETEeKTUPOBAHUE  DJIEKTPOMArHUTHBIX  BOJH. Paguonokamus
TEJIEBUJICHUE.

17. Ulkana >M1eKTPOMAarHUTHBIX BOJIH. Pa3nuuHble 1Mana3oHbl 4acTOT
AJIEKTPOMAarHUTHBIX BOJIH, HUX XapakTepHble OCOOEHHOCTH W
TEXHUUYECKHUE CPEJICTBA X MOIYUYCHHUSI.

18. Hcnonb3oBaHue BUAUMBIX, YIbTPA(PUOJIETOBBIX U JAPYTUX
U3ITy4eHUI B pACTEHHEBOJICTBE M )KUBOTHOBOJICTBE.

Ixama u KpUTCpUH OICHUBAHUA OTBCTA 06yqa}omeroc;1 MMpEACTABJICHLI B Ta6J'H/II_Ie.

Mlxkana

Kpurepun oneHuBanus

OHGHKa GaYTCHO»

3HaHWE  NPOrPAMMHOrO  MaTepuaja, yYCBOGHME  OCHOBHOM M
JOTIOJIHUTEIIBHOM ~ JIMTEpaTypbl,  PEKOMEHAOBAHHOW  IIPOrpamMMoi
JUCLUIUIMHBL, TPAaBUIIBHOE PELICHHEe MHXEHEPHOHM 3a/lauM (JIoIycKaeTcs
HaJIMYUe MaJO3HAUUTENbHBIX OIIMOOK WM HEAOCTAaTOYHO IOJHOE
PacCKpBITHE COJIEPKaHUE BOIIPOCA UIIU ITOTPELUIHOCTh HENMPUHIUIIUAIBHOTO
XapakTepa B OTBETE Ha BOIPOCHI).

OI_IGHKa «HC 3a4YTCHO»

nmpoOensl B 3HAHUAX  OCHOBHOTO  NPOTPaMMHOTO  Marepuaa,
MPUHIIUTIAATILHBIE ONTUOKHY TTPH OTBETE HA BOIIPOCHI.

Dk3aMeH sBisieTcss (POpMON  OIEHKH KadecTBa OCBOEHUS OOyJarolmuMcs OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHONW MPOrpPaMMBI MO paszienaM AUCHHUIUTUHBL [lo pesymbratam
9K3aMeHa 00y4YaroIeMycCsl BBICTABIISIETCS OLEHKA «OTJIIMYHOY, «XOPOLIO», «YIOBJIETBOPUTEIHLHOY HIIN

4.2.2. DK3aMeH

CHCYHOOBJICTBOPUTCIIBHO.

DK3aMeH IO JAUCHUIIIMHE MPOBOJUTCA B COOTBETCTBHU C pacClIMCAHUEM HpOMeX(YTOHHOﬁ
aTTCCTAallu, B KOTOPOM YKA3bIBACTCA BPEMs €TO IMPOBCACHUA, HOMEP ayAUTOPUHU, MCCTO MPOBCACHUS

32




KOHCYJIbTAllMH. Y TBEPKAECHHOE paclucaHie pa3MellaeTcs Ha MHQOPMAIIMOHHBIX CTEHAX, a TAKKe Ha
oduMansHOM caiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHMH I MPOMEKYTOUYHOM aTTecTaluy OO0YydYaroluXcs YyCTaHaBIMBAETCS
paboueii mporpaMMoil TUCIUILTUHBI ¥ IOBOJUTCS IO CBEJACHUS 00YUJaOUINXCsl B HaUaIe CeMecTpa.

OK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, Jektopamu. C paspelieHus 3aBenyroumero kadenpoit
Ha 9K3aMEHE MOXKET MPHUCYTCTBOBATh IIperojaBaTeNlb Kadenpsl, MPHUBICYEHHBIA IJs MOMOIIMA B
mpueMe »HK3aMeHa. B ciydae OTCyTCTBHA BeyHIErO IPENOJaBaTeNs HK3aMEH IPUHUMAETCS
IperoiaBaTesieM, Ha3HAaYeHHBIM PacOpsDKEHHEM 3aBeyIONIero Kadeapoii.

[IpucyrcTBHEe Ha 53K3aMeHe mpernojaBaTeneil ¢ apyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacropshDKeHHs PeKTopa, MPOPEeKTOpa MO Y4eOHOW M BOCIUTATEIBHOH paboTe WM 3aMECTUTENs
aupektopa MHcTuTyTa o yueOHoi paboTeHe 1ommycKaeTcs.

1 mpoBeneHns 5K3aMeHa BENyIUMM NpernojaBaTellb HAKaHYHE II0JydaeT B CEKpeTapuare
JUPEKTOpaTa 3a4€THO-3K3aMEHALMOHHYI0 BEIOMOCTb, KOTOpas BO3BPAILACTCsi B CEKPETapUATIIOCIIE
OKOHYAHMS MEPOIIPUATHUS B IEHb IIPOBEACHUS IK3aMEHA WA YTPOM CIEAYIOIIErO JTHS.

OK3aMeHbl MpPOBOAATCA MO OwieraM B YCTHOM WM IHUCBMEHHOM BHJE, JUOO B BHJE
TECTHPOBAHUA. JDK3aMEHALIMOHHBIE OMIIETHI COCTABISIOTCS 110 YCTAaHOBIEHHON (hOpME B COOTBETCTBUU
C YTBEpKJIEHHBIMH Kadeapoll H5K3aMEHAIMOHHBIMU BOIIPOCAMHM U YTBEPXKIAIOTCS 3aBENYHOIIUM
kadenpoii exxeroaHo. B Ouiere copepkuTes 2 TEOPETUIECKUX BOIIPOCA M 3ajava.

DK3aMeHaTOpy NPEeAOCTaBIIAETCs MPaBO 3a7aBaTh BOIPOCHI CBEpX OWieTa, a TakkKe MOMHUMO
TEOPETUYECKUX BOIPOCOB J1aBaTh Ul PELICHMs 3a4a4d W IIPUMEPBI, HE BBIXOAALIME 32 PAMKHU
IIPOMJEHHOI0 MaTepuaa 1o U3y4aeMou JUCLIUILINHE.

3HaHUs, YMEHHSI ¥ HaBBIKM OOYYAIOIIMXCS OMPEIEIISIOTCS OLICHKAMH «OTIIMYHO», «XOPOIIOY,
«yIOBJIETBOPUTEIILHO», «HEYIOBJIETBOPUTEIBHO» M BBICTABISIOTCA B 3a4€THO-3K3aMEHALMOHHYIO
BEJIOMOCTh 00Y4YaroIierocs B IeHb 3K3aMeHa.

[Ipy npoBeneHHM YCTHOIO 3K3aME€Ha B ayJUTOPUM HE JOJDKHO HaxXxoIuThcs Ooinee 6
00yJaroImuxcs Ha OHOTO MPETIO1aBaTEs.

[Ipy mpoBeneHMM YCTHOIO 3K3aMeHa OOydarolIMHCs BBIOMpAET 3K3aMEHALMOHHBIM OWieT B
CIly4aifHOM TOpSIJIKE, 3aT€M Ha3bIBaeT (aMIIINIO, UM, OTYECTBO U HOMEP SK3aMEHAIMOHHOTO OMIIeTa.

Bo Bpems »5sk3ameHa oOyuaromuecs MOTYT IIOJb30BAaThCA C Ppa3pellieHHs 3SK3aMeHaTopa
IIPOrpaMMOIl JHMCLUMIUIMHBI, CIPAaBOYHOM M HOPMATHUBHOM JIUTEPAaTypoM, IPYIrMMH IOCOOUSMHU U
TEXHUYECKUMHU CPEICTBAMH.

Bpemsi moaroToBku oTBeTa MpH cAaue dK3aMeHa B YCTHOM (hOopMe JOIKHO COCTaBISITH HE
MeHee 40 MUHYT (110 JKeJIaHUI0 00YYaroLIerocst OTBET MOXKET ObITh JOCPOYHbIM). Bpems oTBeta — He
6ozee 15 MUHYT.

OOyuaromiuiics, HCIBITHIBAIOLINH 3aTPyIHEHHS MPU MOJTOTOBKE K OTBETY IO BHIOPAaHHOMY UM
OouseTy, UMeeT NpaBO Ha BHIOOP BTOPOro OWieTa C COOTBETCTBYIOUIMM IPOJIEHMEM BPEMEHM Ha
noarotoBky. [Ipy oxoHYaTeIbHOM OIEHMBAHWU OTBETA OLIEHKA CHMKaeTcs Ha oJuH Oaiul. Beinaua
TPEThero OuseTa He pa3perIaeTcs.

Ecnun oOyuarommiicss sIBUJICS Ha 5K3aMEH, M, B35SB OWJIET, OTKa3aJicsi OT MPOXOXKICHHS
aTTeCTallid B CBS3UM C HENOATOTOBICEHHOCTBIO, TO B  BEIOMOCTH €MY BBICTaBISETCS OLIEHKA
«HEYIOBJIETBOPUTEIILHO.

Hapymenue IuCHUIUIMHBL, CHUCBIBAHKE, MCIONb30BAaHUE OOYYAIOIIMMUCSA HEpa3pelIeHHbIX
MeYaTHBIX M PYKOMHUCHBIX MaTepHajoB, MOOMIIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JUYHON KOMMYHUKAIIMOHHON M KOMIBIOTEPHON TEXHUKU
BO BpeMs aTTECTAllMOHHBIX MCIBITAaHUM 3ampenieHo. B cimyuyae HapymieHHs 3TOro TpeOGOBaHUS
npenojaBaTesb 00s3aH yJaIUTh 00ydYarolierocs W3 ayJIuTOPUU U IPOCTaBUTh €MY B BEIOMOCTHU
OLICHKY «HEYOBJIETBOPUTEIILHON.

BeIcTaBiieHHEe OLEHOK, ITOJIYYEHHBIX IpU MOJABEACHUM PE3YJbTAaTOB IPOMEXKYTOUYHOU
aTTeCTaliy, B 3a4CTHO-DK3aMEHALMOHHYI0 BEIOMOCTbH IIPOBOJUTCS B IPUCYTCTBUU CAMOIO
oOyuatomerocsi. [IpenonaBareny HeCyT IMEPCOHAIbHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTh U
TOYHOCTh BHECEHHUs 3alucedl O pe3yabTaTax IIPOMEKYTOYHOM aTTecTalMd B 3a4€THO-
9K3aMEHAllMOHHYIO BEIOMOCTb.
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HesBka Ha »K3aMeH OTMeYaeTcs B 3aU€THO-IK3aMEHAIIMOHHOW BEAOMOCTH CIIOBAMHU «HE
SIBUJICS).

Jns oOydaromuxcsi, KOTOpble HE CMOTJM CcJaTh 5K3aMEH B YCTaHOBJICHHBIE CPOKH,
VYHUBEPCUTET YCTAaHABIMBAET MEPUOJ JIMKBUJALUU 3aJ0KEHHOCTH. B 3TOT mepuoj mpernojaBaren,
MPUHUMABILIKE 3K3aMEH, JTOJDKHBl YCTAaHOBUTh HE MeHee 2-X JHEW, Korjga OHM OyayT IpUHUMATH
3aI0JDKEHHOCTH. MH(pOopManusi o JIMKBUAANMUU 33J0JDKCHHOCTH OTMEYAeTCs B IK3aMEHAIMOHHOM
JIUCTE.

OOyuarmumcsi, MOKa3aBIIMM OTJIWYHBIE U XOPOIIME 3HAHUS B TEUCHHE CEMECTpa B XOJIe
MOCTOSIHHOTO TEKYILEro KOHTPOJS YCIEBAEMOCTH, MOXKET OBbITh MPOCTaBJI€HA 3K3aMEHAI[MOHHAs
OLIEHKa JIOCPOYHO, T.€. 0e3 crauu sk3ameHa. OlLeHKa BbICTABISAETCS B 3K3aMEHAIL[MOHHBIN JIUCT UJIH B
3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTb.

WNHBanupl ¥ JIMla ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI MOTYT CIaBaTh SK3aMEHBI B
MEKCECCUOHHBIN MEePHOJ] B CPOKHU, YCTAHOBIIEHHBIE HHIUBUIYATbHBIM y4€OHBIM ITaHOM. MHBanue1 1
JUIAa C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI, UMEIOIME HAPYIICHUS OMOPHO-IBUTATEIHHOTO
anmaparta, [JOIYCKaloTCS Ha AaTTeCTAllMOHHBIE MWCIBITAHUS B COMPOBOKICHUM AaCCHUCTEHTOB-
COIIPOBOXAAIOILUX.

[Tpouenypa mpoBeneHUs MPOMEKYTOUHOM aTTeCTallM JIsi OCOOBIX CIIy4aeB H3JI0KEHa B
«[TonmoxkeHnH O TEKyIIeM KOHTPOJE YCIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTallui 00Yy4aroluXcs 1o
OIIOII 6akanaBpuara, crermanurera u Maructpatyps» ®I'bOY BO HOxHo-Ypansckuit [AY.

Ounas ¢popma 00yueHusn

No OLeHOYHbBIE CpeICTBA Kon n HanmeHoBanue
1 TunoBbie KOHTPONBHBIC 3aJaHUS U (UJIH) UHBIE MAaTEPUATIbI, UHAMKATOpa
HEOO0XOAMMBIC /ISl OLIEHKH 3HAHWH, YMEHUH, HABBIKOB U (WJIH) OTIBITA KOMIIETEHILIUH
NESITEIbHOCTH, XapaKTePU3YIOIUX C(OPMUPOBAHHOCTD
KOMIIETEHIIMI B IPOLIECCE OCBOEHUS JUCIUIIIMHBI

1 2 cemecTp NI-1 onk-1.
1. Ponp (u3MKKM B pa3sBUTHH TEXHUKH M arpOIPOMBIIUICHHOTO Ucnonp3yer
MIPOU3BO/ICTBA. OCHOBHBIE 3aKOHBI
2. Kunemartnka MarepuaabHOW TOUKH. KOOpAMHATHBIM METOJ | €CTECTBEHHOHAYUYHBIX

onMcaHus JBWXKeHUH. KuHemarnueckoe ypaBHEHUE [BWKEHUS H
onpeensieMble 10 HeMY KHHEMAaTU4YECKUE XapPaKTEPUCTHKHU.

3. BekrtopHblii  crmoco® — onucaHus — JBWKEHUH.  BekTopbl
IIEpEMELICHUS, CKOPOCTH, YCKOPEHHUsS. YTIJIOBBIE XapaKTEPUCTUKH
JBIKEHUS 110 OKPYKHOCTH.

4. DneMeHThl peNATUBUCTCKON MexaHHMKH. [locTynaTsl cnenuaibHOR
TEOpUH OTHOcHUTENbHOCTU. I[IpeoOpazoBanus Jlopenua. CnoxxeHue
ckopocTeil. OTHOCUTENIBHOCTh JJIMHBI OTPE3KOB M JJIUTEIIbHOCTH
BPEMEHHBIX UHTEPBAJIOB.

5. JIlnHaMMKa MaTepuaibHOM TOYKM M IOCTYIATEIbHOTO JBUKEHUS
TBEépHoro tena. IlpuHmun orHOcHTEnbHOCTH. 3akoHbl HbroToHa.
Buns! cuin.

6. /lnHamMuKka BpalIaTeIbHOTO ABMXKEHHS. MOMEHT cuiibl. MOMEHT
MHEpLUHH. 3aKOHBI COXPAaHEHUS UMITYJIbCAa U MOMEHTA UMITYJIbCA.

7. VnepuumanbHble M HEWHEpPUUAIbHBIE CUCTEMBI OTCU€Ta. CHIIbI
VMHEPLUU IIPU PA3JIMYHBIX BUJAX JBUKEHUS.

8. Pabora, MomHOCTh ¥ 3Heprusa. Mexanndeckas paboTa U MOLUTHOCTh
IIpY MOCTYNATEIbHOM U BPALATEIbHOM JBHKeHUAX. KnHeTtnueckas
SHEPTHs U TEOpEMA O KHHETUYECKON SHEPTUU.

9. KoHcepBaTtuBHbIE cHIBI U TNOTEHIMalbHas 3Heprus. IIpumepsl
MOTEHIIMAJIbHBIX MOJIeH. 3aKOH COXpaHEHUs SHEPTUU B MEXAHUKE.

Y MTH)KCHEPHBIX
JUCHUTIINH IS
pellIeHus 3a/1a4 B
COOTBETCTBHUU C
HAIPaBIEHHOCTHIO
npodecCuOHATbHON
JesITeNbHOCTH
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10. Mexannuyeckue Konebanusi. KuHemaTMka TrapMOHMYECKHX
koJsiebanuii. CinoxxkeHne KojiebaHui. AKYCTHYECKHUE PE30HATOPHI.
11. Jmramuka rapMoHHuYeckux KoyieOanwii. [uddepenumansaoe
ypaBHeHHE KoJjeOaHWH. 3aTyXarouiye M BBIHYXIECHHbIE KOJeOaHMS.
Mexanudeckuil pe3oHanc. MasTHUKHU.
12. Mexanuueckue BOJIHBL. BoyiHOBoe ypaBHeHHe. Buibl BOJIH.
Wntepdepennus, audpaknus u aucnepcuss BONH. BonHbl U
nHpopMarus.
13. OCHOBHbIE TOJNOXKEHUS MOJEKYJIIPHO-KUHETUYECKOW TEOpHUHU.
Wneanphbiii raz. OcHoBHoe ypaBHeHrne MKT u ypaBHeHue cocTosIHUS
U7eaIbHOIO rasa.
14. ArperatHble cocTosiHUS U (a30BbIe Nepexoabl. PeanbHble rasbl.
Cxwmwxenne razoB. OcoOeHHOCTH »Kuakoro cocrosHus. CrtpoeHue
KpUCTaIoB. JleeKTsl KpucTammnieckoro crpoeHus. [Ipoynocts u
IUTACTUYHOCTb.
15. SBnenus mepenoca. Juddy3us, TEIONPOBOTHOCTH U
BHYTpEeHHee TpeHHue. MoJeKyIsIpHO-KMHETHYECKass TeopUs sSBICHUN
IepeHoca.
16. OcHOBBl TEpMOJMHAMUKU. BHYTpeHHss1 sSHeprus u mepBoe
Hayajio TepMoauMHAMHKH. Pabora u Tero€éMKocTh raza mpu
pa3IMYHbIX IIpolLeccax.
17. Btopoil 3akoH TepMOAMHAMUKH. TeEmJIOBbIE [ABUTATEId U
xonoaunbHble  MamuHbl.  KITJ[  TemnoBbIX — aBurartene  u
CTaTUCTUYECKUIN CMBICI BTOPOro 3aKOHa TepMoAuHamuku. [lonstue
SHTPOIIUH. Tpetnii  3aKkOH  TEPMOJMHAMUKHU. OeMeHThI
OMODHEPTETHKH.

4 cemecTp
18. DnemeHTsl reomeTpuyeckoil onTUKU. OCHOBBI T'€OMETPUUYECKOM
ontuku. Popmynsl Ppenensa. [IpuHuun oO6PaTUMOCTH CBETOBBIX
mydeit. [IpuOopsl TeOMETPHYECKOM ONITUKH.
19.®@oromerpus.
20. DnemenTsl BotHOBOM onTuku. [Ipunnun [tolirenca.
21. Wurepdepenuus csera. KorepeHTHOCTb M ONTHYECKUH XOJ
ay4yed. YcnoBus MakcMMymMa M MHHMMYyMa. MHTepdepomeTpsl.
DneMeHTHI Tosiorpaduu.
22. Hudpaxus CBETA. [TpuHIHN ['tolirenca-@penens.
JudpakimonHas pemeéTka. Crnextporpadusi. Judpaxims
PEHTI€HOBCKHX JIy4eH.
23. B3aumopeiicTBue u3nydeHus ¢ BemecTBoM. [lomsipusanus csera
IIPU OTPAKEHUU U MTPEIIOMIICHHUH.
24. ]JIBoiiHOe nydenpenomieHue. ONTHYECKH AaKTHBHBIE BEILECTBA.
Caxapumetpsl. MckyccTBeHHast aHU30TPONMsI M €€ HCIOIb30BaHUE.
HopmanbHas 1 aHomMallbHasE JUCTIEPCUS.
25. TemnnoBoe wusnydyeHue. AOCOMIOTHO UYEPHOE TeNo. 3aKOHBI
Kupxroga, Credana-borbumana u Buna. ®opmyna Ilnanka.
OnTrueckas MUpoOMETPHS.
26. ®orodddexr. BuemHui, BHYTpeHHHMH ¥  BEHTWJIbHBIN
dhoTodrddexr. VYpaBHeHue DOWHIITEHHA. [Ipumenenue
¢dorosnementoB. Dpdexr Komnrona. JlroMruHECHIEHTHOE U3ITyYEHHE.
BbuomomMmunecnennus.
27. ®dotobuonornyeckue npoueccel. @otocuHTes. TepmoauHaMuKa U
MexaHu3M ¢oTocuHTe3a. buosHepreTuka.
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Tyanu3M.

CIEKTPbI

peaKxiust

28. DneMeHTbl KBAaHTOBOM MeXaHUKH. KopmyckylsspHO-BOIHOBOM
Hudpakmus AJIEKTPOHOB. CooTHolIeHHs
HeonpenenéHnocreil. Ypasuenue penunrepa.

29. Atom Bomopona. DHepreTudeckue ypoBHM aroma. IloreHiman
Bo30OyxkaeHuss u uoHuzauuu. lloctynatel bopa. W3nyduenue wu
MOTJIOLIEHUE SHEPTruu. Bo1opoaono100HbIE HOHBIL.

30. CrpykTypa CIOXHBIX aTOMOB. OHEpPreTHUYECKUE YpPOBHU B
cinoxublX atoMax. I[lpununun Ilaynu. Onruyeckue CHEKTpHl H
pEHTreHOBCKOro u3nyuyeHus. Ilepuoguueckas cucrema
anemeHToB JI.M.Meneneena.

31. ®uszuka MoJIeKyJl. DHEPreTUYeCKre ypoBHU MoJiekys. OOMEHHOe
B3aUMOJICICTBUE.
KBaHTOBBIX [€HEPATOPOB. DIIEKTPOHHBII MapaMarHuTHBIN PE30HAHC.
32. Tlonumepsl
KOJUIEKTUBHU3AIMHU MoJieKysl. CTpoeHHe MOIUMEPOB U UX (PU3NYECKUE
CBOMCTBA.
KpHUCTaax.

33.5lnenue paguoaKTUBHOCTU. Buabl paanoakTHBHOIO pacraja.
3aKkOoH paguoakTHUBHOrO pacnaga. CrtaOuibHBIE W PaJIUOAKTHUBHBIC
n30Tonbl. COBpEMEHHBIE METOABI PAAMOXUMHUU MU PATUOOHOIOTHU.
[TpoGieMbl paaOIKOIOTHH.

34. CoctaB atoMHOTrO0 simpa. M3oronsel. Mexannueckuii 1 MarHUTHBIN
MOMEHTHI sliep. SInepHble CHIIbl U DHEPrusi CBA3U siapa. SnepHblit
MarHMTHBIN PE30HAHC U €ro UCIOJIb30BaHUE.

35. Snepuble peakuuu. MexaHusm siepHbIX peakuuil. llenHas
neneHus anep. Mcnonb3oBaHMe ATOMHOM — DHEPIHH.
[IpoGnema ympapnseMoil TepMosiiepHoii peakuuu. JHeprus ComHIa
1 3BE31. SlnepHas HKOIOorusl.

36. DnemeHtapHble 4yacTHIbl. Kiaccudukanus 3IeMEHTapHbBIX
yacTull. B3aumonpeBpaniaeMocTh 3J€MEHTapHbIX YacTull. MeTomabl
YCKOpPEHHUSl 4acTHll. AHTUYAcCTHLIBI M AHTHUBEIIECTBO. Bemiectso B
9KCTPEMAIIbHBIX YCIOBUSIX.

37. CoBpemeHHas (¢u3MKa W arpouHxeHepus. BemectBo u moe.
OOBeKTHl U MpoLECcChl. DBOMIOIMOHHBIE TPOIECCH TPE0OPa30BaAHUS
MaTepuu. BelecTBeHHbIE, YHEPreTUYECKHE, DJIEKTPOMArHUTHBIE U
nH(pOpMaLIMOHHbIE
arpo(u3uKH, OMOMEXaHMKH, 6uodpu3uKy, OMOdPHEPreTHKH,
O61onH(pOpMaTUKH, OMOTEXHOJIOTMH U arPOUHKEHEPUH.

Monexynsipabie  criekTpbl. [IpuHIMD  padoTHI
U Kuakue  Kpuctauibl.  OCHOBHbBIE — BHJIbI

JKUJIKUX KpUCTauioB. Jlucruiem Ha KUIKHX

npeoOpa3zoBanusi  OMO00BEKTOB.  PazButne

[IIxana u KpUTEpUU OIICHUBAHUS OTBETA 00YUAIONIErocs MPEACTaBIEHBI B TA0IUIIE

Ilkana Kpurtepun ouennBanus
BCECTOPOHHEE, CHUCTEMAaTHUeCKoe M TIyOOKO€ 3HaHHE MPOTrPaMMHOIO
Ouenka 5 Marepuana, YCBOEHHWE OCHOBHOM M JIONOJIHUTENBHOM JIUTEpaTypHI,
(oTIIMYHO) PEKOMEHJIOBAaHHONW TPOrpPaMMON JUCIHUILINHBI, MPaBUIBLHOE peIIeHUE
3a/1auu.
MOJIHOE 3HAHHWE MPOTPaAaMMHOIO MaTepuana, YCBOCHHE OCHOBHOI
Ouenka 4 JUTEpaTyphl, PEKOMEHI0BaHHOM B nporpamme, HaJIu4yue
(xoporo) MaJIO3HAYUTEIBHBIX OMMOOK B PEIICHWW 3aJlayd, WJIM HEIOCTATOYHO
TOJTHOE PACKPBITHE COJEPKaHKE BOIPOCa.
Onenka 3 3HaHWE OCHOBHOT'O MPOTPAMMHOT0 MaTepHajia B MUHUMAJIHHOM OOBEME,
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(YIOBIIETBOPUTEIHHO)

NOrpCIHOCTU HCIPUHIHUIINAJIBHOI'O XapaKTepa B OTBCTC HA 5K3aMCHC U B
PEIICHNHU 3aJa4H.

Ouenka 2
(HEYTOBJICTBOPUTEIIHLHO)

mpoOenbl B 3HAHUAX  OCHOBHOTO  NPOrpaMMHOTO  MaTepuala,
MPUHIMITHATIBHBIE OIIMOKY IPU OTBETE HA BONPOCHI M B PEIICHUHU 33]Ia4H.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Howmepa nucros OcHoBanue a1g
Homep P Pactmmdposka JlaTa BHECeHUS

BHECECHUA Ilonnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX U3MCHEHHIA TOATHCH M3MCHCHHA
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