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AHHOTaUs

Jucrumnza «Pu3nka» BXOAUT B 00pa30BaTEIbHYIO TPOTPaMMY BBICIIETO 00pa30BaHMS
— mporpaMMy OakajaBpuaTa II0 HampaBJICHUIO NOAroTOBKM/ crernuansHocTH 16.03.01
«TexHuueckass (U3MKa» HAMPaBIEHHOCTH « @u3nyeckne METOAbl KOHTPOJIS KadecTBa U
TUArHOCTHKWY. JlucuurnnHa peanusyercs kKadeapoi «Ne3y.

JlucuurivHa HareJaeHa Ha JOPMUPOBAHUE Y BBITYCKHUKA CIIETYIOIINX KOMITCTCHIIHIH

OIIK-1 «Cmocoben ucmosnb30BaTh (pyHIaMEHTAIbHBIC 3aKOHBI MPUPOJBI M OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHBIX TUCHUILINH B TPO(ECCHOHAIBHON ESTEIBHOCTH

OIIK-4 «CriocobeH caMOCTOSATENBHO MPOBOAUTH TEOPETHUECKUE U IKCIICPUMEHTAIbHbIC
UCCJIEIOBAaHHS B N30paHHOM 00JacTH TEXHUYECKOW (DM3MKH, UCIIOJIB30BATH OCHOBHBIE MPUEMBI
00pabOTKM W TPEJCTABICHUS IOJYYCHHBIX JaHHBIX, YYUTHIBATH COBPEMEHHbBIC TEHACHLUU
Pa3BHUTHUS TEXHUUECKOH (GU3MKU B cBOEH MPO(ECCHOHATEHOMN JIESTETbHOCTI

CopneprkaHue TUCIMIUIMHBI OXBATHIBACT KPYT BOIPOCOB, CBSI3aHHBIX € MpodaemMaMu o01ien
bu3UKH.

[IpenoaBanre MUCHMIUIMHBI MPEIyCMATPUBAET cleayromue (OpMbl  OpraHU3alUd
y4eOHOr0 Tporiecca: JIeKIUH, 1a00paTOPHbIE PadOTHI, MPAKTUYECKUE 3aHATH, CAMOCTOSITEIIbHAs
pabora cTyaeHTa, KOHCYJIbTallUH.

[TporpamMmoil AUCHUIUIMHEI TPETYCMOTPEHBI CIEIYIOUIME BHJBI KOHTPOJIS: TEKYLIHA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsSI aTTeCTalus B (popMe dK3aMeHa.

OOmiast TpyJOEMKOCTh OCBOCHHMSI AMCUHILIMHBI cOcTaBiseT 13 3aueTHpIX enuHui, 468
4acoB.

SI3bIK O0Y4EHHSI IO AUCIUIUINHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 11O AUCIUILINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
MOJTyYeHUE CTYACHTaAMU HEOOXOIUMBIX 3HAHUU M HABBIKOB B 00J1aCTH €CTECTBCHHBIX HAYK;
MPEJICTABICHHE BO3MOXKHOCTH CTYJIEHTAaM pa3BUTh M IPOJCMOHCTPUPOBATH HABBIKH B
M3MEPEHUSX, BEIUMCICHHUSIX U 00pabOTKe pe3ylIbTaTOB H3MEPEHUN;

CO3/aHHME TMOJJICP)KUBAOIIEH 00pa30BaTCIIbHOM  Cpeapl  MPENoJaBaHUs  JUISA
TEXHUYCCKUX JTUCITUILIHH.

1.2. JlucuMIuiiHa BXOJHUT B COCTaB 00sA3aTeIbHONM YacTH 00pa30BaTEIbHOM MPOrpaMMBbI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCHHUILUIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pesynbratamu ocBoeHus OIT BO.

B pesynbrare u3ydeHUs AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 00J1aaTh CIIEIYOIIMMH
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMNETEHIINI U UHAUKATOPOB UX JTOCTHKEHUS

OCBOCHHA

Kareropus (rpynna)
KOMIIETEHIIUU

Ko 1 HaumenoBanue
KOMIIETEHIINHU

KOI[ 1 HAUMCHOBAHUC MHIUKATOPA
JOCTHIXXCHHUA KOMIICTCHIIHN

Ob6menpodeccuonanbHble

KOMIICTCHIIN

OIIK-1 Cnocoben
HCITI0JIb30BaTh
byHIaMeHTalIbHBIC
3aKOHBI TIPUPOJIBI U
OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYIHBIX
JUCLUILINH B
poQeCCHOHAIBHON
JIEATEIbHOCTH

OIIK-1.3.1 3HaTh OCHOBHBIC IIOJI0KCHHS,
METO/IbI ¥ 3aKOHBI €CTECTBEHHO-HAYUHBIX
JUACTTUTLINH

OIIK-1.¥.1 ymeTb NpuMEHATH 3HAaHUS
€CTECTBEHHO-HAYYHBIX TUCHHUILIINH JJIs
penieHus: mpodecCHOHAIBHBIX 3a1a4
OIIK-1.B.1 BnageTs MeTOIaMU U
CPEIICTBAMU €CTECTBEHHO-HAYYHBIX
JUCITUTIVH, HABBIKAMH 110 ()OPMUPOBAHUIO
U Pa3BUTHIO €CTECTBEHHO-HAYYHOTO,
WH)KEHEPHOTO MBIIIJICHUS

Ob6menpodeccuonanbHbIe

KOMIICTCHIIN

OIIK-4 Cnocoben
CaMOCTOSITEITEHO
MIPOBOUTH
TEOPETUICCKHE U
SKCIIEPUMEHTAIbHbIC
WCCJICJIOBAHMUSI B
n30paHHO# o0nacTu
TEXHUYECKON
bu3uKwy,
UCTIOJTb30BaTh
OCHOBHBIE MTPUEMBI
00paboTKu u
MIPEICTaBICHUS
MOJTyYEHHBIX
JAHHBIX, YYUTHIBATh
COBPEMECHHEIC
TEHJCHIIUU Pa3BUTHUS
TEXHUUYECKON PU3UKU
B CBOEH
poQeCCHOHATBHON
JIESITEIILHOCTH

OIIK-4.3.1 3HaTHL OCHOBHBIE METOBI
MIPOBEJCHUS SKCIIEPUMEHTAIbHbBIX
UCCleI0BaHMi, 00pabOTKU U
IIpEJICTaBJICHUS TOJIYYEHHBIX B X0/I€
IIPOBEJEHUS KCIIEPUMEHTOB JIaHHBIX B
n30paHHOM 001acTH TEXHUYECKOH (PU3UKU
OIIK-4.Y.1 ymeTb caMOCTOATEIBHO
MIPOBOJIUTH SKCTIIEPUMEHT, 00pabaThIBaTh U
IIPEJICTABIISITH ITOJYYEHHBIE B XOI€
MIPOBEJCHUS SKCIIEPUMEHTA Pe3yJIbTaThl

2. Mecro nucuumiaussl B ctpykType OI1




JucuumnirHa MokeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS

MPU U3YYCHHUH CIETYIOIMINX AUCIUTIINH:
— Jluneiinas anre6pa
— MaremaTnyeckuii aHainus3
— Teopus BepoATHOCTEMN

3HaHI/I${, IIOJIYYCHHBIC IIpHU H3YUCHUHW MaTcpuajia HaHHOﬁ JUCHUIIJIMHBI, UMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TAK U MOT'YT MCIIOJIb30BATHCA ITPU U3YUCHUHN APYTUX OUCHUILINH

— DOJICKTPOTEXHHUKA
— OJICKTPOHHKA

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHHUILUIUHBI, TPYIOEMKOCTH OTACIBHBIX BHIOB y4eOHOMN
paboTHI MO TUCHHUILIMHE (M pacipeieieHUue ITOM TPYLOEMKOCTH 110 CEMECTPaM) MPECTABICHbI B

Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

pr,HOGMKOCTB 110 CCMECTPaM

Bun yuebnoit paboTbl Bcero Nol N No3
1 2 3 4 5
Oowasn mpyooemKocms oucCyuUnIUHbL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoii n002Z0MOo6KuU
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHCJIC:
nexmun (JI), (gac) 102 34 34 34
npakTuaeckue/cemunapckue 3anstus  (I13), 17 17
51 17
(gac)
naboparopusie padbotsl (JIP), (dac) 51 17 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
sK3aMeH, (Jac) 126 45 45 36
Camocmoamenvnan paboma, Bcero (4ac) 138 67 31 40
Buo npomesicymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
mudd. 3auger, sx3amen (3auer, dudd. 3auq, OK3., OK3.
DK3.*%*) OK3.
IIpumeuanue: " KammIaTCK SK3aMeH
4. ConeprkaHue TUCIUTUTMHBI
4.1. PacnpeneneHue TPYJTOSMKOCTH JUCIUILTAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Pa3nensbl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEEHBI B TabmuIe 3.
Tabmuna 3 — Pa3iensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Pa3genpl, TeMBI TUCIIUILINHBL Hexuu | 113 (C3) P KII CPC
’ (dac) (qac) (qac) (qac)
Cemectp 1
Paznen 1. Mexannka 11 8 7 23
Paszgen 2. KoneGaHus 1 BOJIHEI 11 6 7 22
Pasznen 3. MonekyisipHast husrka 12 3 3 22
Hroro B cemectpe: 34 17 17 67
Cemectp 2
Paznen 4. DnekTpudecTBO 11 7 8 11
Paznen 5. Marnetusm 11 8 6 10
Pazgen 6. Onrtuka 12 2 3 10




HTOFOBCCMGCTpei‘ 34 ‘ 17 ‘ 17 ‘ ‘ 31

Cemectp 3
Pa3pnen 7. KBanToBas ontuka 11 5 7 13
Pazpgen 8. KBantoBas MexaHuKa 11 9 7 13
Pazgen 9. Cratuctrueckas Gpusnka 12 3 14
Hroro B cemectpe: 34 17 17 40
Htoro 102 51 51 0 138

IIpakTnyeckass MOATOTOBKA 3aKIIOYAcTCd B  HENOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCST  OMNpPENEeNEeHHBIX  TPYNOBBIX  (YHKUMH,  CBS3aHHBIX C  Oya;ymiei
poeCCHOHATIBHOM 1€ TEbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copepxanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIa

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acIOB U TCM JICKHMOHHOT'O IHUKJIA

MexaHnuka
[Ipenmer mexanuku. Mexanuueckoe aBuxkeHue. [lonstue

COCTOSIHUS M ISTEPMUHU3M B KJIACCUUYECKON MEXaHHKE.

VYpaBHEeHUs IBUKEHUA. [ paHUIBI IPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. PensSITHBUCTCKAs M KBAaHTOBAs MEXaHHKa
Kunematuka nBrxeHust MatrepuanbHOl Touku. CKOPOCTh U
yckopenue. HopmanbpHOe 1 KacaTenbHOe ycKopeHus. Pannyc

KpUBU3HBI TpackTopuu. OCHOBHAA 3aja4ya KWUHEMATUKU

MarepuanibHOW Touku. KnHeMaTHka TBHKEHUS a0COFOTHO
TBEpAOro Teina. Bpamenue TBepAoro Tena BOKPYr HEMOABUKHOM
ocH. CBs3b JIMHENHBIX U YIJIOBBIX BEJIMYMH IPU BpallaTeIbHOM
JIBIDKCHUH.

WNueprmansubie cuctembl oTcueTa. OCHOBHBIE 3aKOHBI
KJIACCHYECKOM JUHAMUKH - 3aK0HEI HproToHa. OCcHOBHAs 3aa4a
p | JIMHAMUKHU MaTepUAIbHON TOUKU. HenHeprmanbHble CUCTEMBI
asner - otcuera. Cuiibl MHEPIMH. 3aKOH COXpaHEeHUs uMmmyibca. Llentp

Macc u ero asumxkeHue. Cucrema eHTpa Macce.
Mexanuueckasi pabota u MOITHOCTh. KuHeTn4eckas SHeprus.
[Tons cun. KoHcepBaTuBHBIE U TUCCUTIATUBHBIEC CUJIBL. Y CJIOBUE
MOTEHIMATBHOCTH MO CHII. 3aMKHYThIE U HE3aMKHYThIE
cucreMsl. [loTeHnnanbHas sHeprusi cucTeMbl. CBSI3b MEXIY
MOTEHIIMATBFHON SHEPTHUEH U MOJIEM KOHCEPBATUBHBIX CHII. 3aKOH
COXpAHEHUS MEXaHUYECKOU 3Heprur. CUCTEMBI €UHUII.
MOMEHT CUJIbI K MOMEHT UMITYJIbCa. Y pABHEHHE MOMEHTOB.
3aKOH COXpaHEHUsI MOMEHTAa UMITyJIbca. MOMEHT UMITyJibca
TBEPJOIO TeJIa OTHOCUTEIBHO HENOABUKHON OCU. MOMEHT
nHepuuu. OCHOBHOE YpaBHEHHUE TUHAMUKHU BpaIIaTeIbHOIO
JBUKEHUS TBeporo Tena. KuHnetnueckast sHeprus
BpAILIAIOIIEr0Cs TBEPJOTO TeJa. Y paBHEHUS IBUKEHUS U
YCJIOBUSI paBHOBECHS TBEPJIOTO TEJIA.




[Tpuniun otTHocuTenbHOCTH [ anuiest, mpeoOpa3oBanus [ anues.
ITocTynatel cienuabHOU TEOPUU OTHOCUTEIBHOCTH.
[IpeoOpazoBanus JlopeHna u cieactust u3 HuX. OCHOBBI
PENATUBUCTCKOM MeXaHUKU. MIHTEpBal, ero MHBapUaHTHOCTb.
PenstuBucTckuil umiynsc. OCHOBHOE ypaBHEHHUE
peNATUBUCTCKON AUHAMUKHU. KuHeTnueckas sHeprus
peNATUBUCTCKOM YacTulpl. CBsi3b Macchl U 3Heprun. CBs3b
MEXly SJHEPTHEeH U UMITYJIbCOM YacTULIbl. OCHOBHBIE HIEU
00111el TeOpUH OTHOCUTEIBHOCTH

Pasznen 2

®dwusuka koneOaHui 1 BOJTH
I"'apMOHHMYECKHI 1 AHTAPMOHUYECKUI OCLIMILIISTOP
(MaTeMaTU4YeCKUil MasITHUK, (PU3NYECKHIT MAaITHUK, KOJIeOaHUs
o1 IeUCTBHEM YIpyroi cuibl). ClokeHne KojieOaHuH.
OU3NYECKUIl CMBICI CHEKTPAIIBHOTO Pa3JI0KEHHUS.
HuddepenunansHoe ypaBHeHue konedanuii. CBoOOHEbIE,
3aryxatroiue konedanus. BoinyxxaeHHbie konebanus. Pezonanc.
Kunematnka BOJIHOBBIX TTPOIIECCOB (IUIOCKUE U ChepruiecKre
BOJIHBI). BonnHoBoe ypaBHenue. [IpuHiun cynepno3unuu.
Oueprust BosHbL. [ToTok sHeprun. MTHTEHCHBHOCTH BOJIHBI.
Crosigas BoiHa. 3ByK. OCHOBHBIE XapaKTEPUCTHKHU 3BYKOBOM
BoJIHBL. Dddekt lomnepa as 3ByKOBBIX BOJH

Pasnen 3

MonexymsipHas Gpusuka
TepMmonnHaMuueckue cocTosiHus U npoueccel. [lonstue
¢bynkuuu cocrosiHus. Buyrpennss sneprus. Konuuecto
TerioTel. Pabora Tena npu uaMenenuu ero oorema. Ilepsoe
Ha4ajo TepMOAMHAMUKU. TeMreparypa v BHyTPEHHSS SHEPrHUs
Kak QyHKIMs cocTosHud. TemnoemMkocTb. DHTpomnus. Bropoe u
TpeThe Hayasia TepMoanHaMuku. Teopemsl KapHo. 3akon
BO3pacTaHus SHTponuu. [Topsaok u 6ecopsioK B IPUPOIE.
TepmoauHaMudeckue QyHKIHH.

WneanbHblil ra3 (ypaBHEHHE COCTOSIHUS, BHYTPEHHSS SHEPTrus,
TEIJIOEMKOCTH, ypaBHEHHUE aiuadaThl, paboTa MpH pa3InIHbIX
mpoiieccax, YHTPOIus ). BeposTHOCTh U QuIyKTyaluu.
Pacnipenenenns Makcpesia. CKOpOCTH TETUIOBOTO JIBUYKEHUS
Moutekyn. CpeaHsisi KWHeTH4ecKast SHeprust MoJiekysl. OCHOBHOE
ypaBHEHHE KMHETUYECKOW TEOPUH HJI€aTIbHBIX Ta30B.
Pacnipenenenne bonbimana. DHTponuss U BEPOATHOCTb.
®da30BbIe PABHOBECHS U IIPEBPALLCHUSI. DIIEMEHTBI
HEPABHOBECHOM TEPMOJIMHAMUKU. SIBIIEHUS TIEpeHoca,
KMHETHYECKUE sIBIeHUs. KOHAeHCHPOBaHHOE COCTOSIHUE.
KunemaTtnka n 1uHaMHuKa >KUIKOCTENH U Ta30B.

Pasnen 4

DIIEKTPOCTaTHUKA B BaKyyMe. 3aKOH COXPaHEHHUS JIEKTPUUECKOTO

DJIEKTPUYECTBO.

3apsna. 3akoH Kynona. Cucremsl equautl. [puammmn

CYNECpIIO3nIHU. Cucrembl 3apsAKCHHBIX YaCTHUII. 3HeKTpI/I‘-IeCKI/II71




nunonb. PaboTa cuit anektpocTarndeckoro nons. Teopema o
LUPKYJISLUU BEKTOpa HaNpsykeHHOCTH. [loTeHnnanbHOCTh
NEKTPOCTATUYECKOT0 MoJist. HanpsykeHHOCTh M TOTeHIM Al
ANEKTPOCTATUYECKOTO MOJISL. CBA3b MEKIY HUMU. Teopema

I"aycca uist anekTpocTaTHdeckoro noiisd B Bakyyme. [Ilpumenenue
TeopeMsl ['aycca k pacuery nmoseil.
DIEeKTPOCTAaTUKA B BEIIECTBE. THUIBI JUIIEKTPUKOB.
[Tonspuzanus AudaeKTpukoB. CBOOOIHBIE U CBA3aHHbBIC 3aPsIIbL.
Jnsnexrpudeckas BOCIIPUUMYHUBOCTS. J(MdekTpudecKkas
MIPOHUIIAEMOCTb. DJIEKTPUUECKOE CMeIeHne (MHAYKIIHS ).
Teopema ["aycca aJist 3JIEKTPUYECKOTrO OIS B AUBJIEKTPHKE.
VYcnoBus Ha rpaHule pasjena AByX AUAIeKTpUKoB. [lone BHyTpu
MIPOBOJHHKA U Yy ero noBepxHoctu. O01mas 3a1aya
3JEKTPOCTATHKHU. DJIEKTPOEMKOCTh IPOBOJHUKA.

KoHnneHncaTopsl. DHEpPrusi CUCTEMBI SJEKTPUUECKUX 3apsAI0B.

DOHeprus 3apsKeHHOro NpoBoJHNKA. OObeMHas! MJIOTHOCTh

SHEPTHUH JEKTPUUYECKOTO MOJIS.

VYcnoBus CylecTBOBaHUS 3JIEKTPUUECKOI0 TOKA. Y paBHEHHE
HENPEPBhIBHOCTHU. DJIEKTPOABMXKYILAs cuiia. HemoreHmanbHOCTh
I10JI1 CTOPOHHUX cuil. 3akoHbl OMa u J[xoyns-JIenna B
UHTETpaIbHON 1 quddepeHnnanbaoi popmax.

Pazgen 5

DNeKTpoauHAMUKA
MaruurocTaTtuka B BelecTse. HamMarHn4eHHOCTb.
MounekynspHble TOKA. MarHuTHasi BOCIPUMMYHBOCTD.
MarnuTHas npoHHIaeMocTh. HarpsykeHHOCTh MarHUTHOTO MOJIS.
JlnamarneTuku, napaMarieTuku, peppomarueTuku. Teopema o
LHUPKYJSIUU BEKTOPA HANPSHKEHHOCTH MarHUTHOTO TOJIS
(uaTerpanpHas U nuddepeHnranbHas GopMbl). Y CIIoBUS Ha
I'PaHULE IBYX MarHETUKOB.
3akoH Papanes. [IpaBuno Jlenna. CamonHaykuus.
NunyktuBHOCTH. B3auMmHas nHaykuus. Bzanmuas
UHAYKTUBHOCTB. OObeMHast IIIOTHOCTh SHEPTHMU MarHUTHOTO
noJisl. Buxpesoe anexrpuueckoe nozie. Tok cmemenus. Cucrema
ypaBHeHul MakcBemia. MaTepuallbHble ypaBHEHUS.
KBasucranmonapHusie TOkU. IHBapMaHTHOCTh YpaBHEHHUU
MakcBesuia OTHOCUTENBHO Npeodpa3zoBanuil Jlopenua. [Ipuniun
OTHOCHUTEIIBHOCTH B JIEKTPOJINHAMHUKE.

Pasmen 6

Ontuxka.

BonHoBoe ypaBHeHME U1l 2JIEKTPOMarHuTHOM BoaHbL. CBOMCTBA
JJIEKTPOMArHUTHBIX BOJIH. Bektop IloitHTHHra. IHTEHCUBHOCTH
cBeta. Ddext Jlomepa A 3IEKTPOMArHUTHBIX BOJIH.
OTtpaxxeHue u npenomiieHue ceeta. OnTuyeckoe n300paxeHue.
[Tpunuun ®epma. UnaTepdepenus ceera. KorepeHTHOCTS 1
MOHOXpoMaTH4HOCTb. udpaxuus csera. [lpunuun [roirexca-

@penens. Meton 300 Openens. Judpakuus OpayHrodepa Ha




menu u audpaxuonHoi pemerke. ['onorpadun. EcrecTBeHHBbIH
U TIOJISIpU30BaHHbIN cBeT. 3akoH Mamoca. [lonsipusanus ceera
IIPU OTPAXEHUM U IIpesoMiieHuu. 3akoH bproctepa. /[BoitHoe
nydenpenomieHue. HopManbHas 1 aHoMalIbHasl JUCTIEPCUSL.
da3oBas u rpynnosas ckopoctu. Dopmyia Panes. DneMeHTb
®dypbe - ONTHUKH.

Pasnen 7

KBanToBas onruka
TennoBoe n3nyuyenue Tein. 3akon Kupxroda. 3akoHbl H3mydyeHHUS
abcomoTHO YepHoro Tena. KBantoBas runoresa u popmyia
[Tnanka. KBantoBas ontuka. @orosddekr, onbitel CToNETOBA.
®otonsl. [laBneHue ceeta. KopnyckyasspHO-BOJHOBOW JIyaanu3m
s ceeta. D¢ pext Komnrona.

Pasnen 8

KBanTOBas MexaHuka
Teopust bopa. OnbiTel @panka u ['epua. KopnyckynsipHo-
BOJIHOBOM Jyann3M MUKpodacTull. ['unoresa ne bpoitns.
da3oBas U rpymnIoBas CKOpOCTH BOJH Je bpoisa. BomHosoi
nakeT. CTaTUCTUYECKOE UCTOJIKOBAHKUE BOJIH Jie bpoiiis.
[Tpunuun HeonpenenenHoctu I'elizendepra. BonnoBas ¢pyHkIus,
€e OCHOBHBIE CBOMCTBa. OnepaTopsl PU3NIECKUX BEITHMYNH.
Bpemennoe u craunonapsoe ypasaenue lllpeaunrepa,
KBAaHTOBBIE COCTOsIHUA. KBaHTOBbIE ypaBHEHUS JBUKCHUS.
CBob6oaHas yactuna. Yactuua B 06CKOHEYHOH MOTEHIIMAIbHON
ame. KBantosblii ocipuuisatop. HyneBast sHeprus, HyneBble
kosebanus. [IpoxoxaeHue yacTulbl Yepe3 NOTeHIUATbHbIH
0apwep. TyHHETBHBIN YPPEKT.

ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. KBaHTOBBIE uncia.
OpOuTanbHbIA MEXaHUYECKUI 1 MAarHUTHBI MOMEHTBI
37eKTpoHa B atToMe. OpOUTaANIbHOE THPOMATHUTHOE OTHOIIICHUE.
Omnpit [ltepna u I'epnaxa. Cnun 2nexTpoHa. [IpuHiun
TOXAECTBEHHOCTH MUKpOYacTHULl. PepMUOHBI U OO30HBI.
CuMMmeTpus BOJTHOBOM (DyHKIIMM CUCTEMBI OJTUHAKOBBIX YacTHUII.
[punnun ITaynu. O6bscHeHNE TEPUOANYECKON CUCTEMbI
anemenToB J.M.MenneneeBa. DHepreTuuecKuii CEKTp aTOMOB U
MoJsekya. [Ipupoaa XUMUYECKOM CBS3H.

Pasnen 9

CratucTtuueckas usmka
Cratuctuueckuil Mero. @a30Boe IPOCTPAHCTBO.
Pacnpenenenne I'n60ca. CraTuctuyeckoe HCTOJIKOBaHHE
sHTponuu. CBoOoHast sHEeprusa. CTaTUCTHUECKOE ONHUCAHHE
KBaHTOBOH CUCTEMBI, Pa3IMuue MEXIY KBAHTOBOMEXAHUYECKOU
U CTaTUCTUYECKOU BeposiTHOCTAMU. Kitaccuueckas craTucTuka
Makcsemna-bonerimana. KBantoseie craructuku @epmu-/npaka
n bose-OiHmTeitHa. CpaBHEHHE Pa3INYHBIX CTaTUCTHUK.
Pacnpenenenne @epmu-/lupaka 1j1st 31€KTPOHHOIO rasa.
DNEeKTPOHBI B KpUcTaiax. DHeprus Gepmu, BbIPOXKIEHHBIN 1
HEBBIPOKJICHHBIN IEKTPOHHBIN T'a3. DJIEKTPOHHAA




doroHHEBII Ta3.

TEIJIOEMKOCTh. TeII0eMKOCTh KPUCTAIIIMYECKOM PEIIETKH.
Knaccuueckas teopust, Teopus DiinmreiiHa u Jle6ast. @OHOHBI.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATUI U UX TPYJOEMKOCTh IIPUBEICHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

Tembl mpakTHYECKUX
3aHITHU

DopMBI TPAKTUIECKUX
3aHATUN

TpynoeMKoCTb,
(gac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(dac)

No
paszaerna
JIACIIAII

JIAHEI

Cemectp 1

Kunemaruka
U JUHAMUKa
MAaTepPHAIBLHON TOUKHU

Pemenue 3amau

2

Kunemaruka
H JUHAMHKa
aOCOJIIOTHO TBEPAOTO
Tena

Pemenue 3agau

CnenuanbHast
Teopus
OTHOCUTEIBLHOCTH

Pemenue 3agau

Kunemaruka
U IUHAMHUKA
Konebannii

Pemenue 3agau

XapakTepucr
UKHU BOJHOBBIX
IPOLIECCOB

Pemenue 3agau

MouekyisipHO
-KUHETHYECKAst
TeOpus

Pemenue 3agau

CemecTtp 2

HarmpsixenHoc
Th U TOTEHIM A
3IEKTPOCTATHYECKOTO
TTOJISI

Pemenue 3agau

JIBnxenue
3apPsKCHHBIX YaCTHIL
B
3JIEKTPOCTATHYECKOM
roJe

Pemenue 3agau

JInpnexTpuku
B DJIEKTPUYECKOM
nosne. Konpencatopsl

Pemenue 3amau

Xapakrepucr
WKH JIEKTPAYECKOTO
TOKa

Pemenue 3amau

Nunyknus
MarduTHOTO TTOJIS.
CHIIbl B MATHUTHBIX

Pemenue 3amau




ITOJIAX

3aKoH
NEKTPOMAarHUTHOU
uHaykunu Papanes.
PaboTa B MarHuTHbIX
IOJISIX

Pemenue 3amau

HuTtepdepenn
us, nudpakuus,
TOJIIPU3AITUS

Pemrenue 3amgau

Cemectp 3

Tenmosoe
U3IIy4YCeHHE,

dboTtodrhdexr

Pemrenue 3amgau

O dexr

KommnToHa, cBOMCTBA
($hoTOHOB

Pemenue 3amau

Atom
BOZIOpOZA
Ilocrynarsl bopa

Pemenue 3agau

CooTHolieHue
HEOIPEIEIEHHOCTEN
['eiizenbepra, BOTHBI

ne bporis

Pemenue 3agau

YpaBHeHue
[IIpenunrepa
IloTenuuanrHbIE
Oapbepsl

Pemenue 3agau

KBauToBas
CTaTUCTHKA

Pemenue 3agau

Bcero

51

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/IEHBI B TabIuIIE 6.

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

o/

HanmenoBaHue 1a00paTOpHBIX paboT

Tpynoe
MKOCTB, (4ac)

s
HUX
MPAaKTUYECKOMN
MOJATOTOBKH,
(dac)

N

pazzaena

JMCIIATT
b

WHBI

Cemectp 1

Magtauk Makcseiia

HaknoHHEIIT MasSTHUK

CTOIKHOBEHHE IApOB

MaremaTHueckuii 1 000POTHBIA MasiTHUKU

W NEF

Onpenenenre CKOPOCTH 3ByKa B BO3AYyXe

WWWwW s>

WIN PN

Cemectp 2

Onpenenenue
KOHJICHCATOpa

QJICKTPOCMKOCTHU




2 | UccnenoBaHue penakcarioOHHBIX KOJeOaHU 4 4
3 | Omnpenenenne ropu30HTATLHON 3 5
COCTaBJISIONICH HAMPSKEHHOCTH MarHUTHOTO
1oJst 3eMJIu
4 | OnpeneneHue yAeIbHOTO 3aps/ia AJIEKTPOHA 3 5)
5 | Konsna Herorona 3 6
Cemectp 3
1 | TIpoBepka 3aKOHOB TEIJIOBOT'O M3TyUCHUS 4 7
2 | Buemnuii potoaddext 3 7
3 | Dddexr Xomna B repMaHUH 4 9
4 | OnpexneneHue NOTEHIMAIOB BO30YXKIEHUS 3 8
aTOMOB
5 OrnpezesieHne MUPUHBI 3aMpenieHHON 3 9
30HBI TIOJYIIPOBOJHUKA
Bcero 51
4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHIIOTHEHUE KypCOBOU pabOTHI
Y4eOHBIM MJIaHOM HE IPESyCMOTPEHO
4.6. CamocrosrenbHas padoTa 00yJaronIuxcs
Bunsl camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEICHBI B TabnuIe 7.
Tabmuna 7 — Bunbl caMocTosTeIbHON PabOTHI M €€ TPYAO0EMKOCTh
. Bcero, | Cemectp 1, Cewmectp 2, Cemectp 3,
Bua camocrositensHOM paboTh
qac qac qac qac
1 2 3 4 5
M3y4eHne TeopeTHIecKoro MaTeprana 45 29 10 13
nucturaHbl (TO)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 45 29 10 13
ycneBaemoctu (TKVY)
[ToaroroBka K MPOMEKYTOUHOMH 48 23 11 14
atrecrauuu (I1A)
Bcero: 138 67 31 40

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00y4aroIUXCsl 0 JUCIMITIMHE (MOIYIIIO)
Y4eOHO-MeTOAMYECKE MaTepHUalbl Il CaMOCTOSITENIbHOM padoThl 00yYaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ATEKTPOHHBIX YUEOHBIX U3AAHUMN

[lepedyeHb meYaTHBIX U DJICKTPOHHBIX YIeOHBIX M3/IaHUH MTPUBEIEH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AIEKTPOHHBIX YUEOHBIX U3AaHUHN

KomaectBo 3Kk3eMIuIsipoB B
HIudp bubnuorpaduueckas ccruika / URL ampec oubnmorexe
(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)
CagenbeB U.B. Kypc oOuieii puznku:
[53(075)] VYuebuoe mocobue B 3 1. 2014. T.1. ®O(4), 'C(94), 'CU3(1)
Mexanuka. MosnekyssipHasi pu3uka




CagenbeB U.B. Kypc obmeit puzuku:
VYuebHoe mocobue B 3 1. 2014. T.2.
DJICKTPUYECTBO U MAarHeTU3M. BOJIHBL.
Onruka.

[53(075)] DO(4), TC(94), TCU3(1)

CagenbeB U.B. Kypc obmelt husuku:
VY4eOHoe nocobue B 3 1. 2014. T.3.
[53(075)] KBanrtoBas ontuka. AToMHas (pu3HKa. ®O(4),I'C(91), 'CU3(1)
®u3suka TBepAOro rena. Pu3nka aTOMHOIO
SIpa ¥ 2JICMEHTapHBIX YaCTHI

CagenbeB U.B. Kypc ¢pusuku: YyeGHoe

[53(075) moco6ue B 3.1. T.2. DieKkTpuyecTBO.
Cl12 Kone6anus u Bonnbl. BotHoBas ontuka. P0OE@), TCE8)
2008

[531 B83] Hponos U.E. Mexanuka: OCHOBHbBIE 3aKOHBI.

M.: ®uz-matiut, 2015 ['C(133), I'CU3(1), ITI(6)

[53(075)

T76] Tpodpumona T.U. Kypc ¢pusuxu. 2007, DOQ3), I'C(27

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIeKOMMYHUKaIMOHHOMU cetn «HTepHeT»
URL aapec HanmenoBanue
(http://lib.aanet.ru/) bubaunorexka ['YAII
http://Ims.guap.ru dusuka 1
http://lms.guap.ru dusrika 2
http://Ims.guap.ru dusnka 3

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mnporpaMMHOro oOecreueHusi, HCHOJIb3YEeMOro IpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLEcca MO0 AUCLUILINHE.
[lepeueHpb uConbp3yeMOro NporpaMMHOro odbecnedeHus npejacrasieH B Tadbnuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIIECTBIIEHUU 00pa30BaTeIHLHOTO Mpoliecca Mo AUCIUILITNHE

[Tepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tadmmite 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a



http://lib.aanet.ru/

CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa3zoBaTenbHOrO MpoIiecca Mo JUCHUIIINHE, TIPeIcTaBlieH B Tadmiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

No HanmeHnoBaHue coCTaBHOM 4acTH MaTepUAIbHO-TEXHUYECKOU Howmep ayautopuu
n/n 0a3bl (pu HEOOXOMMOCTH)
1 JlexuroHHas ayauropus
2 Crnenuanu3upoBanHas 1aboparopust «MexaHuKa 31-04
3 Crenuanu3upoBaHHas 1abopaTopusi « INEKTPOMArHeTHU3M 32-04
4 CrneunanusupoBaHHas abopatopus «OnTukay 32-06
5) CrneunanusupoBanHas abopatopust «KBantosas ®uzukar 32-03, 32-05

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTECTAINH
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[HH
oOyJaromuxcs Mo AUCUUIIIMHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluN

Bug HpOMe)KYTOQHOﬁ aTTeCTalluu Hepequb OILICHOYHLIX CPCACTB

DK3aMeH Crrcok BONPOCOB K AK3aMEHY

10.2. B kadectBe KpUTEpUEB OICHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopasi npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma  MOIYJBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHiIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIUI

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHas mIKana P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpPAsiCh Ha 3HAHWS OCHOBHOM W JIOTIOJTHHUTEIHHOW JIUTEPATYpPHI,
TECHO TPHBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C TIPAKTHYECKOM
JIESITSIIBHOCTRIO HATPaBIICHUS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— CcBOOOJTHO BJIQJICET CHCTEMOM CIIeNaTN3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0yyJaromuiics TBEPI0 YCBOWII MPOTPaAaMMHBIA MaTepHal, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITeIhHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIAJICET CHCTEMOMH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«YJIOBJICTBOPUTEIIHHOY
«3aYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, ONMpasCh HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIOIIyCKAeT HECYLIECTBEHHbIE OIUMOKN U HETOUHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUM 3HAHUU
HaIPaBJICHUS;

— c11a00 apryMeHTUpPYeT Hay4dHbIE [TOJIOKEHMS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJaJIeeT CUCTEMOH CIIELIMAIN3UPOBAHHBIX OHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  TIpU
paccMOTpeHHH IPo0IeM B KOHKPETHOM HallpaBJICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NMPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC MOJI0KEHUS;

— He QOpPMYJIUPYET BHIBOAOB U 000OLICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

No /it [Tepedyens BompocoB (3a1av) 115 IK3aMeHa Koz
MHAMKATOpa
Cemectp 1
1 OcHoBHbIE KHHEMaTHYECKHE MOHATHS. KnHeMaTnka MaTepuaabHOM OIIK-1.3.1
TO4KH. CKOPOCTb U YCKOPEHUE MATEPHAIBHON TOUKHU
2 YckopeHue py IIOCKOM KPUBOJIMHENHOM JBUKECHUU OIIK-1.V.1
3 Kunemartunka aGCoMIOTHO TBEPAOTO Tena OIIK-1.3.1
4 CBs13b TMHENHBIX U YITIOBBIX BEJIMYUH OIIK-1.B.1
5 O0600111eHHBIE KOOPJUHATHI U CTETIEHH CBOOOIBI OIIK-1.B.1
6 OcHoBHas 3a1a4a KWNHEMATUKH U1l MaTEPUAIBHON TOYKHU OIIK-1.V.1
7 3akonsl HetoToHa OIIK-1.3.1
8 3akoHbl Kenepa n 3aKk0H BCEMUPHOTO TATOTEHUS OIlK-4.V.1
9 [IpuHnun nerepMuHU3Ma OIIK-1.B.1




10 3aKOH COXpaHEHMsI UMITYJIbCa OIIK-1.3.1
11 Teopema o IBM>KCHHH IIEHTpA Mace OIIK-4.3.1
12 ['paBuTalIMOHHASA U UHEPTHAS MaCChl OIIK-1.B.1
13 MoOMEHT CUJIBl U MOMEHT UMITYJIbca. Y paBHCHHE MOMEHTOB OIIK-1.VY.1
14 3aK0oH COXpaHEHHUsI MOMEHTa UMITYJIbCa OIIK-1.3.1
15 CexTopuanbHas CKOPOCTh OIIK-1.3.1
16 PaboTa, MOLITHOCTh U KHHETHYECKAs SHEPTHS OIIK-1.V.1
17 [ToreH1manpHbIE U HEMOTCHIIMATIBHBIE CUJIbI OIIK-1.3.1
18 [ToTeHunanpHas 3HEPrusl, 3aKOH COXpaHeHUs MexaHuueckoi saueprun | OIIK-4.3.1
19 MoMeHT uHepIuu OIIK-1.3.1
20 Teopema IllteitHepa OIIK-4.VY.1
21 MowmeHT umIynbsca abCOIIOTHO TBEPIOTO Teja OIIK-1.B.1
22 Kunernueckas sneprus ATT. Pabota u moutHocTs Bpamenust ATT OIIK-1.3.1
23 [Ipunuun otHOCcUTENBbHOCTH [ anmumes OIIK-1.3.1
24 DxcnepuMeHTanbHbIe peanocbuiku CTO OIIK-1.B.1
25 [TocTynarte! DiiHITENHA, TpeoOpa3zoBanus Jlopenia OIIK-1.V¥.1
26 CrenctBus u3 npeodpasoBanus JlopeHma. 3akoH CI0KEHUs OIIK-1.3.1
ckopocreii B CTO
27 WuTepBan OIlK-4.3.1
28 PenstuBucTCKasg JUHAMHKA OIIK-1.3.1
29 WNuBapuantsl Teopun oTHOcUTeNbHOCTH. [IpunHnmn skBuBanentHoctn | OIIK-1.V.1
30 HewnnepunanbHble CUCTEMBI OTCYETA OIIK-1.3.1
31 Huddepennnanbaoe ypaBHeHHE KoyieOaHuii py>kuHHOTO MasitHuka, | OITK-1.3.1
€ro peleHue
32 Bekropnast nuarpamma OIIK-1.3.1
33 DHeprusi TaApMOHUYECKUX KOJICOaHMI OIIK-1.B.1
34 VY cnoBusi BOSHUKHOBEHUS KOJIeOaHUH OIIK-1.3.1
35 OU3NYECKUI U MAaTEMaTUYECKUI MassTHUKHU OIIK-4.3.1




36 3aryxaromue KonedaHus OIIK-4.Y.1
37 Brinyxnennsie konebanus. Pezonanc OIIK-1.3.1
38 CrnoxxeHue kosieOaHui OHOTO HAMPABIICHUSI C OJMHAKOBBIMU OIIK-1.3.1
4acTOTaMu
39 Crno)xeHue B3aMMHO TTePIEHIUKYISIPHBIX KOJIeOaHUA OIIK-4.3.1
40 Bonnbl. OCHOBHBIE TOHATUS OIIK-1.V¥.1
41 VYpaBHeHue Oerymieii BOJIHbBI OIIK-1.3.1
42 BonnoBoe ypaBHeHue. CKOpOCTh BOJIHBI B YIIPYIOil cpeie OIIK-1.B.1
43 DHeprusi BOJIHbI OIIK-1.3.1
44 NHTEHCHBHOCTD BOJIHBI OIIK-1.3.1
45 Dddexr Jomrepa OIIK-4.Y.1
46 Judpakuus BosH. [Tpuniun I'oiirenca OIIK-1.3.1
47 NuTepdepenius BOIH OT ABYX HCTOYHHUKOB OIIK-1.3.1
48 Crostune BOJIHBI OIIK-1.V¥.1
49 Jlucnepcusi, rpynmnoBasi CKOpoCTb BOJH OIIK-1.3.1
50 WneanpHbiii ra3. /laBiieHKe Ha CTEHKY COCY/A. OIIK-4.3.1
51 [TapameTpsl cocTosiHUSA, TEMITEpATypa. Y pPABHEHHUE COCTOSIHUS, OIIK-1.B.1
(GYHKIUS COCTOSHUS
ol BHyTpeHHsIs1 S5HEpTrUs 11€aJbHOrO ra3 OIIK-1.3.1
53 PaGota naeanbHOro ra3za B pa3jiMuHbIX TEPMOJUHAMUYECKUX OIIK-1.3.1
IporLeccax.
o4 [lepBoe HauaNO TEPMOTUHAMHKH. OIlK-4.3.1
55 Anmabatuueckuii mporecc. OIIK-1.V.1
56 [uxkin Kapho OIlK-1.3.1
S7 Pabora TenoBoro ABUrATENs OIIK-1.3.1
58 OOpaTUMOCTh TEPMOAMHAMUYECKUX Tpo1ieccoB, Teopembl Kapuo | OIIK-1.3.1
59 HepasencTtBo Knay3uyca. SuTponus OIIK-4.Y.1
60 DHTpONHSI ¥ BEPOATHOCTh OIlK-1.3.1
61 bapomerpuueckas popmyna. Pacipenenenne bonsimana OIlK-4.3.1




Cemectp 2

1 Hanpspxk€aHoCTh 25tekTprdeckoro mojst. [IpuHIun cynepno3uinmun OIIK-1.3.1
5 [ToTennuan 35eKTpuIecKoro mojs. [IpuHIUI Cynepo3uIinHg. OIIK-1.3.1
Teopema o upkyssiuuu BekTopa E
3 [Totok BekTopa E. Teopema I'aycca mis BekTopa E OIIK-1.VY.1
4 CuItoBbIC IMHUM U SKBUTIOTCHITUAIBHBIC TTOBEPXHOCTH OIIK-1.3.1
5 CrnenctBus u3 TeopeMsl ['aycca OIIK-4.3.1
6 Hanpsk€HHOCTE ¥ IOTEHIMAII AJIEKTPUYECKOTO AU OIIK-1.3.1
7 DNEeKTPUYECKUI TUTOIb BO BHEIIIHEM MOJIE OIIK-1.B.1
8 [TpOBOAHUKH B 3JIEKTPUICCKOM TIOJIE OIIK-1.3.1
9 Juanexrpuku. BekTop anekrpudeckoit nHAykuuu. Teopema ["aycca OIIK-1.3.1
Jutst Bekropa D
10 ['pannunekle ycioBus st BeKTopoB D u E OIIK-1.3.1
11 OnekrpoémkocTb. KoHaeHcaTopbl OIIK-1.V¥.1
12 [TapannensHOE ¥ MOCIEIOBATEIPHOE COSAMHEHUE KOHIEHCATOPOB OIIK-1.3.1
13 DHeprus 3EKTPUUECKOTro MO OIIK-4.3.1
14 OnexTpuueckuil Tok. [ImoTHOCTH TOKa OIIK-1.3.1
15 3akonbl OMa B 0OBIKHOBEHHOM U quddepeHnnanbHon popmax OIlK-4.V.1
16 3akon OMa 1 3aMKHYTOU IIeTn OIIK-1.3.1
17 3axonbl J[oynst — JIeHna B 0ObIKHOBEHHOM U 1 pepeHmanbHon OIIK-1.3.1
dhopmax.
18 MarsuTHas HHIYKIUsS OIIK-1.3.1
19 3akoH buo — Casapa — Jlamutaca OIIK-1.B.1
20 MarnuTHas UHIYKIUA OPSMOTO MTPOBOJIa C TOKOM OIIK-1.3.1
21 B3anmoneicTBre NpOBOJIHUKOB C TOKaMHU OIIK-4.3.1
22 JIMnonapHBIA MarHUTHBIM MOMEHT. MarHuTHoe nose koutypa ¢ Tokom | OIIK-1.V.1
23 MaruuTtHas UHAYKINS JBUKYIIErocs 3apsia. Bzanmoneiicteue OIIK-1.3.1
JBIDKYILUXCS 3apsiIoB
24 JIBu>KeHMe 3apsSKEHHBIX YaCTHIl B MArHUTHOM T10JIe OIIK-1.3.1




25 Teopema o nupKyIsaUuM BekTopa B OIIK-1.3.1
26 MarnuTHas HHIYKIMS TOPOUIA U COJICHOUAA OIIK-1.¥.1
27 Mexanunyeckas paboTa B MAarHUTHOM I10JI€ OIIK-1.3.1
28 MarnuTHbIi motok. Teopema ["aycca mist BekTopa B OIIK-4.3.1
29 Mar"guTHBINA JUIONb B MAarHUTHOM IIOJIE OIIK-1.B.1
30 Marnetuku. Teopema o upkysun Bekropa H OIIK-1.3.1
31 SBnenue heppomarueTuzma OIIK-1.3.1
32 DNeKTpOMarHuTHAsE HHIYKIHS OIIK-1.3.1
33 Camounaykuusi. B3anmuas MHIyKIHS OIIK-1.3.1
34 DHeprusi MarHUTHOTO MOJIs OIIK-4.VY.1
35 BuxpeBoe anekTpudeckoe moje OIIK-1.3.1
36 Toxk cMmerlenus OIIK-4.3.1
37 VYpaBHenus Makcsesia OIIK-1.V¥.1
38 BonHOBOE ypaBHEHHE JIEKTPOMArHUTHOTO TIOJIS OIIK-1.3.1
39 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH OIIK-1.3.1
40 3aKOHBI MPEJIOMIICHUS U OTPAKEHUSI CBETa OIIK-1.3.1
41 KorepenTHocTh cBeTa OIIK-1.3.1
42 WuTepdepeniys cBera OT IByX HCTOUHUKOB OIIK-1.B.1
43 Hudpaxius. [punnun [toitrenca — @penens OIIK-1.3.1
44 3onbl @penens. Judpakuus OpayHrodepa Ha mienu OIIK-1.3.1
45 Hucnepcus cera OIIK-1.VY.1
46 Hudpakironnas pemeTka OIIK-1.3.1
47 [Monspuzanus cera OIIK-1.3.1
48 Crenens nomnsipuzanun. 3akoH Maroca OIIK-4.3.1
Cemectp 3
TennoBoe nznyuenue OIIK-1.3.1
3aKOoHBI U3Ty4YeHUs! a0COIOTHO YEPHOTO Tena OIIK-1.V.1




3 ®opmyna Penes — [lxkunca. Pacnpenenenue 1lnanka OIIK-1.3.1
4 dotorpdext OIIK-1.3.1
5 TopMO3HOE PEHTTE€HOBCKOE M3TyUeHUE OIIK-1.3.1
6 ®dotonbl. KopmyckynsipHO — BOJTHOBOU Tyallu3M JJIsS CBETa OIIK-4.VY.1
7 Dddext Komnrona. DMnuprdeckue 3aKOHOMEPHOCTH B CIIEKTpax OIIK-4.3.1
aToMa BOJI0poja
8 Mopenb aroma o Tomricony OIIK-1.3.1
9 Monens aroma o Pesepdopay. [locrynater bopa OIIK-1.3.1
10 Teopus bopa — 3omMepdenbia OIIK-1.B.1
11 Bonnsr [le bpoins OIIK-1.B.1
12 BonnoBas ¢pyHKIHS OIIK-1.3.1
13 VYpasuenue llpénunrepa OIIK-1.3.1
14 CooTtHoteHue HeonpeaenénnocTeit I elizenOepra OIIK-1.3.1
15 MukpoyacTuIiia B OTHOMEPHOM IMOTEHIIUAIBLHOM siMe ¢ co-mu cTeHkamu | OITK-1.V.1
16 MukpoyacTuiia B TpEXMEPHOM HEMTPOHUIIAEMOM IMOTEHIIUATLHOM OIIK-1.3.1
SIIUKE
17 CTOJIKHOBEHHE MUKPOUYACTHIIbI C TOTEHIIUAIHBIM OapbepoM OIIK-1.3.1
18 MukpouacTuiia B HEIIpoOHULIaeMo cepe OIIK-1.3.1
19 I"apmoHnYecKknii OCHMIUIATOP B KBAHTOBOM MEXaHUKE OIIK-1.V.1
20 KBanToBsIi1 poTaTop OIIK-1.3.1
21 ATOM BOAOpO/A B KBAHTOBOM MexaHuke. CiuH OIIK-4.3.1
22 Tox1eCTBEHHOCTh KBaHTOBBIX yacTull. [IpuHuun [aynu OIIK-1.B.1
23 3amnonxHeHne AMEeKTPOHHBIX 00oouek. Tabnuia Menaeneena OIIK-1.3.1
24 XapaKTepUCTUYECKUE PEHTITEHOBCKHUE CIIETPHI OIIK-1.3.1
25 DHeprus CBSI31 B MOJICKYJIE OIIK-1.VY.1
26 Pacnpenenenne ®epmu - {upaka OIIK-1.3.1
27 Pacnipenenenue boze - Ditnnireiina OIIK-1.3.1
28 DHEpPreTUYECKHEe 30HbI B KPUCTAJLIaX OIIK-1.3.1




29 [TpoBoAMMOCTE OTYIIPOBOTHUKOB OIIK-1.3.1
30 CrioHTaHHBIE U BBIHYKJCHHBIE TIEPEXO0/IbI OIIK-1.¥.1
31 [Tpunnumn paboTel 1a3epa OIIK-4.3.1
32 Kiaccuueckas reopust TeroemkoctH Jrosonra u [tu OIIK-1.3.1
33 KBanToBast TeOpHsl TEIIIOEMKOCTH DWHINITEHHA OIIK-1.3.1
34 KBanTtoBas Teopus Terioemkoctu Jlebas OIIK-1.B.1
35 KonrakTtHbie siBieHUS OIIK-1.3.1
Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3auerta / audd. 3adera
Ne i/m [Tepeuens BompocoB (3aa4) ans 3a4dera / qudd. 3ayera I/IH,Z[I/II<I?£[0pa
Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

[lepeuenr TeM Isi KypCOBOTO IPOCKTHPOBAHUS/BBITIONHEHUS KYPCOBOW pPabOTHI
MpeCTaBICHBI B Ta0mwmie 17.
Tabmuna 17 — IlepedeHn TeM JUIsi KypCOBOTO TPOSKTHPOBAHMSI/BBITIOJTHCHUST KYPCOBOM paOOTHI

No 11/ [TpuMepHBIii IepedeHb TeM il KypCOBOI'O IMPOEKTUPOBAHUS/BBIIOJIHEHHS
} KypcOBOi1 pabOThI
Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHUA HpOMe)KYTO‘-IHOI\/JI arrécraun B BHAC TCCTUPOBAHUA

MpeCTaBICHBI B TaOmwuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne i/t

ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon
WHJUKAaTOpa

Tect 1

1 BonnoBast pyHKIMS 1ODKHA OBITH: @) TOJIBKO KOHEUHOIH;

0)TOJIBKO HEMPEPHIBHOM; B)TOJILKO OJTHO3HAYHOM;
HEINPEPBIBHOW, OTHO3HAYHOM.

I') KOHEYHOH,

OIIK-1.V.1

2 Br16epute npaBusibHy0 GOPMYIUPOBKY 17151 COOTHOLIEHUS

h

HeOHpeHCHeHHOCTCﬁ .

a) AE'AP>h, 6) AF-AP>h, B) AX'At>h, 1) AE-At>

OIIK-4.V.1

3 Kaxkoe xBaHTOBOEC YHUCI0, 3aJaromec COCTOAHUEC DJICKTPOHA B aTOME

BOOOpOaa,
OonmpeaAcIsICT 3HAUYCHUC €TO BHepI‘I/II/I?
YHUCJIIO.
KBaHTOBOC YHCJIO.

a) I'maBHOE KBaHTOBOE
6) OpOuTasbHOE KBAaHTOBOE YHCIO. B) MarHuTHoe
r) CrnrHOBOE KBaHTOBOE YHCJIO.

OIIK-1.V.1

4 JI71st p — COCTOSTHUS AJIEKTPOHA B aTOME OpOUTATBLHBI MOMEHT

a)

umnysibca Ly paBeH:

0,6) 13, B) W2 1) h (h — nocTosunas ITnanka)

OIIK-4.V.1

5 depMHOHAMH SIBIISIOTCS: ) BCE Pa3psKEHHbIE YaCTUIIBI, O)

YaCTHUIbI C TOJTYHCIIBIM CITMHOM,

B) YACTHIIBI C I[EITBIM

OIIK-4.Y.1




CIIMHOM, T') HEeMTpaibHbIE YaCTHUIIBI

CranuonapHoe ypaBHeHue llIpénunrepa umeer Bua: a) Ay+ Uy =
2m

hz
Ey; 0)— - Ay+ Uy = Ey B) Ay+ ?(E—U) vy =0;r)

,1!2

Zm

a¥
AP+ UY =ih —= te y =y (x,y,2); ¥ = (X,y,2,1);

U — noreHuuanbHas sHeprusi;  E - monHas sHeprus

OIIK-1.V.1

9J'IeKTpOH B ATOME€ HAXOOUTCA B d-COCTOHHI/II/I. OHpeIleJ'II/ITe
MAaKCHUMAJIBHOC 3HAYCHUC HpOCKL[I/II/I MOMCHTA I/IMHy.]'Haca Ha
HaIpaBJICHUEC BHCITHETO MAarHUTHOI'O I1OJIA:

a)h; 6)2h; B)3h;

OIIK-4.Y.1

YacTuia B IOTCHIMAIBHOM SIME IIUPUHOM | HAXOAUTCSI B OCHOBHOM
COCTOSIHUH.

[110THOCTH BEPOSITHOCTH HAXO0XKIACHUS YacTHIIbI B MHTEpBaie 0<x<I
MaKCHMaJjbHa I1pu

A)x=1/4B)x=1/2B)x=3l/4

OIIK-4.V.1

Tect 2

KaxoB ¢u3udeckuii cMbICI BOITHOBOM (pyHKIIMH?

a) MukpouacTHIa mpeACTaBiIsIeT COO0 BOJHOBOM MakeT.  0)
KBanpat mozaysst BomHOBOW (DYHKIIUU OTpeAeseT MIOTHOCTD
BEPOSITHOCTH  OOHAPY>KEHUSI YaCTUIIBI B) AmncamO0Jib 4acTHIl
BeJET ce0s Tak jke, KakK BOJHA.

OIIK-1.Y.1

Bri6epute npaBuiibHY0 (GOPMYITHUPOBKY JJIsi COOTHOIICHUS
HEOIPEICTICHHOCTEH 1J1 YaCTUIIbI JICTAIIECH B0JIb ocH X ...

a) Ax*AP>h, 06) AF-AP>h, B) AX‘At>h, 1) AE-At>
h.

OIIK-4.V.1

Bpemennoe ypaBnenue lllpénunrepa nmeer BUI:

AT Re A% .
a)—-—=—— AP+ U¥ 6) ~— A¥+U¥P=ih
m

i dt 2m
¥

at’
2m ., a¥
B) AY+ re Y-U=—-1h oo e Y =Y(x,y,z,t); U=U(X,y,z,1)

OIIK-4VY.1

PannanbpHast IIOTHOCTH BEPOSITHOCTH [UIE OCHOBHOT'O COCTOSIHUS
9JIEKTPOHA B aTOME BOJOPOJa UMEET MAaKCUMYM IIpu: a) T = 273, 0)

L) )
r=—=,B) T =1 (I — paccTosHHE 3JIEKTPOHA JI0 S/Ipa, 11 — IMEePBBIH

OOpOBCKUH paanyc)

OIIK-1.V.1

6. bozoHamu SIBISIFOTCS: @) BCe pa3psyKEHHbIE YaCTUILIbI, 0) YaCTHIIbI
C MOJIYLIETIBIM CIIMHOM, B) YaCTHUIIBI C LI€IBIM CIIUHOM, T)
HEUTPAIbHBIE YACTHUIII

OIIK-4.V.1

7. 3aroTHeHHOH 3NEKTPOHHOM 0007I0YKe COOTBETCTBYET IJIaBHOE
KBAHTOBOE 4MCIIO N=3. OnpenennuTe Yuciio IEKTPOHOB HA 3TOU
000I109Ke, KOTOPhIE UMEIOT OIMHAKOBHIE KBAHTOBBIE YHCIA

msz—% a)2; 06)9; B)I18

OIIK-1.V.1

8. YacTHiia HaX0AUTCS B MIOTEHIIHAIBHON SIME MIUPUHOH .
CooterctBre Mex 1y unciaoM N Toyek, rJie BOJTHOBAsT PYHKIIHS
oOpaiaercsi B HyJ1b B MHTepBase 0<X<|, 1 KBAaHTOBBIM YHCIIOM N

OIIK-4.Y.1




BBITJIAAUT TaK
A)N=n-1B)N=n B)N=n+1

8 12. CniuHOBOE TMPOMAarHUTHOE OTHOLICHHE JIJIA 3JIEKTPOHA PABHO: OIIK-4.VY.1

g g 2s
a) 2me’ 6) ;’ B) me

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
00yd4eHus1, mpeacTaBiIeHbl B Ta0mie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX PabOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToauveckre  MaTepUaibl,  ONPEACISAIONIUE  HPOLEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOUUX dTanbl (OPMUPOBAHUS KOMIIETCHLUH, COJIEp)KaTcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpYIOIIUX TOPSJIOK U MPOLEAYpPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaronuxcs
I'VAIL

11. Meroauueckue yKazaHus JUIsi 00yJaIOMIMXCsl 0 OCBOCHUIO THCIUTLTUHBI

11.1. Meroauueckue ykasaHus A OOy4aroIuXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia

OcCHOBHOE Ha3HAYEHME JIEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rIyOOKoe U SCHOE H3JI0KeHue ydeOHoro marepuana. HasHaueHue COBpEMEHHOW JIEKIUHU B
paMKax JIUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TPOOJIEeM JUCHUIUIMHBI, METOJOB HAyYyHOrO IO3HAHMSA, HOBEWUIINX
JOCTHDKEHUI HaydyHOH MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U WHPOPMALMOHHYIO (GYHKIMHU. JIEKIUs pacKphIBaeT MOHATUHHBIN ammapar
KOHKPETHOW o0yiacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeJIbHOE MPEACTaBIEHUE O AUCLUILUIMHE,
IIOKa3bIBAaeT B3aUMOCBS3b C IPYTUMHU JAUCLHUILIHHAMU.

[1naHupyeMbl pe3ynbTaThl IPU OCBOEHUU 00yYaOUIMMCs JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C MPENOJaBaTeIeM;

— pa3BuTHe MNpo(ecCHOHAIBHO—IENOBBIX  KauecTB, JIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKHM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiine rofbl;

— HayuyuTcsd MeTOoAMYecKH oOpalaThiBaTh Marepuan (BBIAEIATH IJIABHBIE MBICIH U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI MaTepuam MOXKET CONPOBOXAATbCA JIEMOHCTpAalMed ClIaifoB U
UCTOJIb30BAaHUEM DPA3/aTOYHOIO MaTepualia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHHUSI OT/AIETbHBIX TEMATUK I10 TUCHUIUINHE.

11.2. Meroaudueckue ykazaHHs ISl OOyYaroIIUXCS 0 MPOXOXKICHHIO MPAKTHIECKUX
3aHATUN
[IpakTHyeckoe 3aHATHE SBISETCA OAHOM M3 OCHOBHBIX (DOpPM OpraHu3alMMu y4eOHOro

nponecca, 3aKjrovaronascda B BbIIIOJTHCHUN O6y‘IaIOH_II/IMI/ICH moa pyKOBOACTBOM IpETIoaAaBaTeIsd




KOMILIEKCa YYEOHBIX 3aJaHMH C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOMU
JTUCLUTUTMHBL, TPUOOpETEHHs] YMEHUN M HaBBIKOB, OIbITA TBOPUECKON JAESITEIHHOCTH.

Lenpto MPaKTUYECKOTO 3aHATHS ISl 00YyJaloUIerocs sABJSETCS MPUBUTHE 00yYaromeMcst
YMEHMM U HaBBIKOB MPAKTUYECKOU IEATEIBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00y4YarOMIeMcs PAKTHYECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHue, pacIIupeHHe M JeTalu3alus 3HAHWA TpPH pEIIeHUH
KOHKPETHBIX 3a/1a4;

— Pa3BUTHUC IIO3HABATCIbHBIX CHOCO6HOCTCI>'I, CaMOCTOATCIIBHOCTH  MbIIIJICHUA,
TBOp‘IGCKOfI AKTHUBHOCTH,

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YECHUS KOHKPETHOW y4ueOHOM
JUCLUTIINHBI;

- BBIpa6OTKa CIIOCOOHOCTH JIOTHYECKOI'0 OCMBICIEHHUS IMOJIYYCHHBIX 3HAHUM JJIA
BBIINTOJIHCHH A SaﬂaHHﬁ;

— ofecrnieueHue palMOHAIBHOTO COYETAaHUsl KOJUIEKTUBHON M MHAMBHUAYaAJIbHOH (opMm
00y4eHwusI.

QyHKINH NPAKTUYECKUX 3aHATHH:
— TI03HaBaTEJIbHAsA;

— Ppa3BUBaroLlas;

—  BOCIIATATEJIbHAsA.

IIo XapaKTEPy BbIIIOJIHACMBIX O6y‘laIOH_II/IMC$I 3aJaHuil 1o IMPAKTUYCCKHUM 3aHATHAM
noapa3aAcIsArOTCA Ha:

— O3HAKOMUTCJIIbHBIC, TMPOBOAHUMBIC C MHCJIbIO 3aKpPCIUVICHUA W KOHKPETHU3AllUH
HN3YUCHHOT'O TCOPETUYCCKOI'O MaTCpuaia;

—  aQHAIMTUYECKHE, CTABSIIHNE CBOCH IICNBIO TOJMydeHUE HOBOW MH(POPMAITUN HA OCHOBE
(dhopMai30BaHHBIX METO/IOB;

— TBOPYCCKUEC, CBA3AHHLIC C IMOJIYYCHHUEM HOBOM HH(bOpMaHHH IyTeM CaMOCTOATCIIBHO
BLI6paHHLIX MOAXOJ0B K PCHICHUIO 3a1a4.

@opMBI OpPraHM3alUM IPAKTUYECKUX 3aHATUH ONPENEISAOTCI B COOTBETCTBUU CO
cneun(uyeckuMU OCOOEHHOCTSIMM Yy4eOHOM IUCHMIUIMHBI U LensiMu oOydeHus. OHU MOTyT
IIPOBOJIUTHCH:

— B MHTEPAaKTUBHOM Qopme (pelleHHe CHUTYallMOHHBIX 3a/a4, 3aHATUS IO
MOJCIIMPOBAHUIO  PEANBHBIX  YCJIOBHH, JEJIOBBIE WIPHI, WUIPOBOEC  IPOEKTUPOBAHHUE,
UMHTALMOHHBIE 3aHATH, BbIE3/IHBIEC 3aHATHS B OpraHM3aluu (MIPEeIIpUsATH), AejoBas ydeOHas
Urpa, poJsieBass Wrpa, ICUXOJOTMYECKHMH TPEHUHI, KEWC, MO3rOBOM IITYypM, TpYINIOBBIE
JUCKYCCHH);

— B HE MHTEPaKTUBHON (hopme (BBINOJHEHHE YINpPaKHEHUH, pelIeHHe THIOBBIX 3a/ad,
pelleHre CUTYallMOHHBIX 33J1a4u U IPYToe).



Meroanka NMpoBEACHUSI MPAKTHUYECKOTO 3aHATHS MOXKET OBITh PAa3IU4YHON, MPH ITOM
Ba)KHO JIOCTIDKEHHUE OOIIEH 1eIU JUCLHUILIMHEI.
TpeOoBaHuUsI K TPOBEICHUIO TPAKTUYECKUX 3aHATUN
[IpakTudeckue 3aHATHS MPOBOASATCS B BHJE OOCYXKICHHUS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYCCKUMU BOIIPOCAMHU, PACCMATPUBAEMBIMU B JICKIIMOHHOM KypCe M B BUJE
pazbopa BOIPOCOB, KOTOPBIE MOT'YT BOSHUKHYTh y CTYJACHTOB IPU OCBOEHUU MaTepHaa.
Meroandeckne yka3zaHUST 1O TMPOBEACHUI0O TPAKTHYECKUX 3aHSATHA TPHUBEICHHI B
CIEAYIONMUX MOCOOUAX uMMermuxcs B oumonmorexke I'YAII B HameuyaTaHHOM M DJICKTPOHHOM
BHJIC:
1. Mexanuka. Konebanus u BoiHbl. TepmogumHamuka. Coopuuk 3amad /.M. KoaneHko,
10.A. Ky3uneno, M.H.Kynsouikas, H.I1.Jlaeposckasi, H.H.JIutBunoBa, E.B. Momaps ,
I0.A. HoBukoBa, B.®. Opinos, J.E.Ilorapes, B.K. [Ipununko, E.B. Xonunesa. 10.H.
[apes, B.b.1llanun, b.®.1lludpun, C.A. Hlepdak 2010. 84 c.

2. DnexktpuuectBo. Marnetusm. Ontuka. CoOopHuk 3amad. //M.U. KoBaneHko,
H.I1.JIaBpoBckas, H.H.JIutBunosa, E.B. PyrbkoB. FO.H. Llapes, b.®.lllu¢ppun, C.A.
[lep6ak 2013. 80 c.

3. KBanroBas ¢usuka. CoOopuumk 3amau //, UM Kosanenko, H.II. JlaBpoBckas, H.H.
JlutBunoBa, B.®. Opnos, [I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, FO.H.
apes, C.A Ulepbdak, 2004, S56¢.

11.3. Meroauueckue ykazaHusi A OOYYarOIUXCsS MO BBIMOJHEHHIO JIAOOPaTOPHBIX
pabor
B xone BbInoigHEeHHs 1a0OpaTOpHBIX paboTa OOyYaroUiicsl JOJKEH YIIIyOuTh U

3aKpeNUTh 3HAHMA, NPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOAMKON M TEXHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHOM XapaKTepUCTHKOW OOydarouerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT M3 3KCHEPHUMEHTATbHO-IIPAKTUYECKOH, pacuyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATHI.

BoinonHenue n1abopaTOpHBIX padoOT 0OydaroluMCs SBIISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLUIUIMHBI, ONpelensieMol y4yeOHbIM IIJJaHOM M OTHOCHUTCS K CpEeACTBaM,
00ecreyrBaroIM pelIeHUe CIeTyIOIX OCHOBHBIX 33/J1au y 00y4aromerocs:

— TnpuoOpeTeHHe HaBbIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHA U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIMILIMHBL,

— 3aKpCIUICHHUEC, PAa3BUTUC WU JACTaIM3allud TCOPECTHUYCCKUX 3HaHPII>i, MOJIYUYCHHBIX Ha
JICKIIMAX,

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue u TPeOOBAHUA K IPOBEICHHUIO JIA00PATOPHBIX padoT
B Tedenme cemecTpa KaKIblid CTYJEHT B COOTBETCTBHHM C pabouell MpOrpaMMoOil Mo
muctuiuinae Ousnka OMKEeH BBITIOTHUTH OMPEISIICHHOE YHCIIO 1abopaTopHbIX pabor. Ha
KaXIylo J1abopaTopHyl0 paldoTy IUIaHHpPYEeTCs HE MEHee NBYX 3aHATHIl: OJHO — Ha



BBITIOJTHEHUE W3MEPEHUI, U OJHO — Ha 3amuTy ordera. OTYeT NMUIIETCS HE BO BpPEMS
3aHATHH, a JoMa WA B OMOJIMOTEKE.

B nauane cemectpa 10 Hayana 3aHATUN CTYIEHT AOJDKEH OBITH MPOUHCTPYKTHPOBAH IO
TEeXHUKE 0€30MaCHOCTU MPH MPOBEACHUU J1a00paTOpHBIX paboT mo ¢usuke. [Ipoxoxnenue
UHCTpYKTaXa (UKCUpYEeTCs B CHENHMaIbHOM IKypHalle; TaM HYXHO 00s3aTelIbHO
pacmucarbcsl.

B nabGoparopuro CTyA€HTBI OJDKEH NPUXOIUTH MOATOTOBIEHHBIMH K Ha3HAUYEHHOU
pabote. Heobxonumo 3apanee mpoynTaTh ONMcaHue paboThl M TEOPETUUYECKUE CBEACHUS U3
COOTBETCTBYIOIIETO pasfena Kypca. He 3a0biBaliTe 0 peKOMEHIOBAHHOW JUTEpaType u
00s13aTeNIbHO MOTy4nTe B OMOIHOTEKE BCE MOCOOMS, BBITyCKaeMble Kadeapoil.

BrImonssaTh paboTy CTYIEHTY pa3pemaeTcs, JUIIb MOCTe I0MycKa, TOTYYeHHOTO Mociie
Oecenpl ¢ mpenoaasareneM. [IpenogaBarens 10MxKeH yOSAUTHCS, YTO CTYICHT TOHUMAET:

KaKue sIBICHUS OH OyAeT HaOJIt01aTh U UCCIIE0BATh;

KaKkas 11eJIb TIepe]l HUM TOCTaBJICHA,

KaKUMU pUOOpaMu M KaK BEIYTCS U3MEPEHUS;

KaK CJIeZyeT IPOBOAUTH SKCIIEPUMEHT.

[TomyyeHHbIi [OMyCK K paboTe OTMeuaeTCsl MPEeTnoAaBaTeieM B )KypHaJe.

B mnpouecce BbIMONHEHUs I1TaOOPAaTOpHOW pabOThl HYXKHO 00s3aTENBbHO 3aNOJIHHUTH
IPOTOKOJI U3MEPEeHUH. Y Ka)XIOro CTyJeHTa MPOTOKOJ H3MEPEHUH NOJKEeH OBITh CBOW;
BEJICHHWE OJJHOT'O MPOTOKOJIa HECKOJIBKUMU CTYACHTAMH BMECTe He Aomyckaercs. [Iporokon
BeneTcs Ha ucTe GpopmaTta A4. B mpoToKoIie JOKHO OBITh OTPasKEHO:

TOYHOE TIOJHOE Ha3BaHWE M HOMEp J1adOpaTOpHOM pabOThl B COOTBETCTBHH C
METOJUYECKHUM ITOCOOHEM;

dbamMuHsl, THULMAIB! CTYJAEHTa U HOMEP TPYIIIIBL;

(bamMuTus ¥ MHUIMAIBI TPETI01aBaTels;

TabJIMla TEXHUYECKUX XAPAKTEPUCTHK U3MEPHUTENIbHBIX MPUOOPOB (Ha3BaHUE Mpudopa,
pabounii 1uamnasoH, IeHa JeJIeHUs, KJIacC TOYHOCTH U JIp.);

napaMeTpbl YCTAHOBKH, Ha HEN yKa3aHHBIC;

pe3yJIbTaThl U3MEPECHUM;

JlaTa v MOAIHNCH CTY/ICHTA.

Bce 3anmcy TOMKHBI BECTHCH ABTOPYYKOMW, IMAPUKOBOM, KaNWJUIIPHOM WIIM TEIEBOU
pYYKOH. 3anvch HAOIOICHUN U TAHHBIX KapaHIalloM HE IOIYCKaeTCs, KapaHAalmoM MOKHO
JMIIb YePTUTH Tabnuibl U rpaduku. Benenue «4epHOBUKOB MPOTOKOJIA» U MEPEHUCHIBAHNE
UX B KOHIIE 3aHATUS HAUYUCTO HE PEKOMEHJAYETCs; 3TO HEHY)KHas TpaTa BpEMEHU U
BO3MOXXHOCTb JIOMYCTUTh OLIMOKY IpH nepenucbiBaHuU. CTapaTreabHOCTh U aKKypaTHOCTb
Jy4IlIe MPOSIBUTH MPU OPOPMIIEHUH OTUETA.

[To oxoHUaHWYM U3MEPEHUI TTPOTOKOJ 00SI3aTEIIBHO JaeTCs Ha TIOIMUCH MTPETIOaBaTelo.
be3 9rToil moamMcH TPOTOKOJ CUMTACTCS HEACUCTBUTEIbHBIM. lloamuck cCTyaeHTa B
MPOTOKOJIE 0003HAYaeT, YTO OH OTBEYACT 3a BCE IMPOBEICHHBIC M3MEPCHHUS, a IOAMHKCH
nperoaBaTelis 03Ha4aeT, 9YTo padoTa JEeHCTBUTEIBHO BBITIONHATIACH U YKa3aHHBIC 3HAUCHUS
JNEHCTBUTENIBHO MOJIYYEHbl UMEHHO TEM CTYJIEHTOM, KOTOPBI COCTaBMII MPOTOKO.

[To pesynbraraM, 3aUKCUPOBAHHBIM B MPOTOKOJE HU3MEPEHHM, CTYyACHT JOMa IMUIIET
OTYET M 3alUINaeT ero Ha cienyronieM 3ansatuu. [Ipu 3amure oTuera MOryT OBITH 3aJaHbI
J00bIe BOMPOCHI MO TEOPUU H3Y4Ya€MOIO SIBJIEHUS W MO TMOJYYEHHBIM pe3yJibTaTraM. 3a



NPUHATHIA OTYET IMPErnoaBaTelb BBHICTABISET CTYACHTY OLEHKY M IOCJIE 3TOr0 COOOIIaeT
HOMEp U Ha3BaHUE cienyrolei 1abopaTopHoi paboThI.

Crpykrypa u ¢popma oryera o 1adopaTopHoii padote

OT4YeT NOKEH coaepKaTh CIEIYIOIIUE Pa3aeibl:

1. Llens paboTHI.

Ona cdopmynupoBaHa B ONHCAaHUU JabOpaTOpHOM pabOTHI, OTTyHa €e CJeayer
IIEPENUCaTh.

2. Onucanue 1abOpPaTOPHON yCTaHOBKHU.

Onucanue  yCTaHOBKM  JODKHO  ObITh  KpaTkuM.  ClemyeT  OrpaHHYUTHCS
(GYHKIIMOHATTEHOM WIIM AJIEKTPUUYECKON cXeMoll ycTaHOBKH. He Hy)KHO MPUBOINUTH BHELTHETO
BuJa pubopoB. [lanee HEOOXOAMMO ONMUCATH IKCIIEPUMEHT U TIEPEUUCIUTh U3MEPUTETIbHBIC
npuOopbl B TaONMIlE TEXHUYECKHX XapaKTEPUCTHK, TNEPEHECEHHOW M3 MPOTOKOJa
M3MEPEHHUI.

3. PaGoune dpopmysl.

PaGounmu Ha3bIBalOTCSI TOJIBKO T€ (OPMYJIbl, IO KOTOPHIM HENOCPEIACTBEHHO
IPOU3BOJIATCS BBIYMCIEHUS UCCenyeMblx BeanuuH. CineBa B popMmylie JOJKHO CTOSITh TO,
YTO CJEAyeT ONPEAENuTh, CIpaBa - TO, YTO M3MEPSUIOCH B paboTe mim m3BecTHO. Bce
MPHUBEACHHBIE POPMYJITBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BreiBox hopMyn 1 ipomMeKyTOUHBIE BRIPAKEHUS B 3TOM pa3ziesie MPUBOAUTH HE HYKHO.
@opmynbl 71 BBIYMCICHHUS TMOTPENTHOCTEH W TMPOBENCHUS MaTeMaTU4ecKo o0paboTKu
Pe3yJbTaTOB U3MEPEHUH B ATOM pas3Jielie TOKE HE IPUBOISATCA.

4. Pe3ynbTaThl UBMEPEHUN U BBIYUCIIEHUN.

B »TOM paszpene ordyera JOKHBI ObITH NMPUBEIACHBI BCE MU3MEPEHHBIE U BBIYHUCICHHBIE
pe3ynbrathl. [10 BO3MOXHOCTH, MX HYXHO HpPEJICTaBIsATh B BUJE HAIVSAHBIX Tabmuu. B
MPUBOJIMMBIX 3HAYCHHUSX HEIB3SI OCTABIIATH JIUITHUE JECATHYHBIC pa3psabl (moapolOHee 00
ATOM TIOWJIET peub HIKe). B paboTe MokeT ObITh HECKOIBKO 3aJIaHWi, BCE OHH JIOJDKHBI
OBITH TIPUBEJICHBI B 3TOM pa3Jielie.

5. Ilpumepsl BBIYUCIEHUN.

B sTom pasnene oryeTta OJKHBI ObITh MPUBEIEHBI MOAPOOHBIE TPUMEPHI BHIYUCICHUN
no Kaxnaoil paboueilt ¢opmyne. He HyXHO NpUBOAMTH BCEX BBIUMCICHHM, BIIOIHE
JIOCTaTOYHO OJIHOTO IMpHUMEpa MO Kax0il ¢opMyise. DTOT pa3aen HyX eH Ui TOro, YTOOBI
npenojaBaTeNito ObUIO Jierye HaWTh OMMOKY B BBIUMCICHHUSX WIM HM3MEPEHUSX, €CIIH
TaKOBBIE€ BCTPETATCS.

6. BeruucieHnue norpeniHocTei.

B ostom pasnene ordera MOMDKHBI OBITH MPEACTABICHBI (OPMYIBI, TIO KOTOPHIM
MPOBOAMIIACH MaTeMaTHdeckas oO0paboTka pe3ynbTaToB U3MepeHui. J{OMKHBI OBITH
BbIBEJICHBI (DOPMYJIBI, 1O KOTOPHIM BBIUHUCISUIMCH CHCTEMATUYECKHE U ClydalHbIe
MOTPELIHOCTH U MPEICTABIECHBI IPUMEPHI BBIYMCIECHUHN N0 KaXA0W U3 HUX.

OTOT pa3fen oTyeTa CaMblil CHOXHBIA Ay cTylaeHToB. Ilo Hemy Oojbiie Bcero
BOIIPOCOB, B HEM Oouibllie Bcero omuook. Teopust morpemHocTeil 00bIYHO ObIBaCT HaNMKMCaHa
JUIS TIOATOTOBIIEHHOTO YHUTATENs, 3HAKOMOrO C BBICHIEH MareMaTHKoM. B Hactosmem
MOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIB CAMOE BAXHOE IO ATOW TEME M U3JIOKUTH
Martepua 1o BO3MOKHOCTHU MTPOCTO.



7. I'paduku 1 pUCYHKH.

He6onpimme rpaduku u pucyHKH pa3MemniaroTcsi B TeKcte, a Oonbline - popmara A4 -
NPUBOJATCS HA OTACIBHOM JHCTe. B 11000M ciydae OHU JOJDKHBI OBITH MOANHUCAHBI H
MPOHYMEPOBAHBI, HA HUX JOJDKHBI OBITh CCBUIKM B TeKCcTe oTuera. ['paduku o0s3aTernbHO
BBIMOJIHAIOTCS Ha MWUIMMETpOBOM Oymare. Ha kaxmoil ocu AOKHO OBITH 0003HAYEHO,
Kakas BEJIMYMHA U B KAKMX €AMHHULAX BIOJIb HeE OTKIIanbIBacTca. Ha camux ocax MOJKHBI
ObITh HAHECEHBI TOJIBKO Y3JIbl KOOPJAMHATHOM CETKHU. VI3MepeHHble Ha ONbITE 3HAYEHUS
NOANKMCHIBaTh HA OcCsAX He cienyer. Ha rTpaduk o00s3aTenbHO HAHOCSTCS — BCe
AKCIEPUMEHTAIbHBIE TOYKH, M MPOBOJUTCS COEAMHsIOMAs UX JUHUA. OKOJIO OJHON Wiu
HECKOJIbKMX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHYECKHUE MOTPEIIHOCTA COOTBETCTBYIOIINX
u3MepeHui (moapodHee 06 ITOM MONAET PeUb HUKE).

8. OKOHUaTeIbHBIC PE3YJIbTAThI, UX 00CYXKICHUE, BEIBOIBI.

B »TOM pasnene oruera Hy)XHO MOABECTH HWTOr MpojeidaHHOW pabotrel. Cruenyer
HaIlMCaTh, KAKKE MOJYYEHbI BEJIMYHMHBI, U C KAKUMH [TOIPEIIHOCTMH.

Ecnu u3mepeHus npoBOAMIMCH PAa3HBIMU METOJAaMH, TO 00s3aTeNIbHO HY>KHO CPAaBHUTH
OTU PE3yJIbTaThl U MX IOIPELIHOCTH, CHEJATh 3aKIIOYEHUE, KAKOM METOJX Jy4lle, TOYHEe,
ynoOHee.

Ecnmu m3BecTHO TabiMyHOE 3HAYEHHE M3MEPEHHOUN BENWYHHBI, TO HY)XKHO 0053aTeIbHO
CPaBHUTH €r0 C MOJyYEHHBIM Ha OIbITE 3HAYCHHEM U AaTh apryMEHTUPOBAHHOE 3aKJIFOYEHUE
00 MX COBIAJCHUH WU HECOBITAICHUH.

Ecnu B pabote 3HaueHus OAHON M TOM K€ BETUYMHBI MOJYUYEHbI SKCIEPUMEHTAIBHO U
TEOPETUYECKH, TO O3TU pe3yJbTaThl HYKHO 00s3aTeNIbHO CPaBHUTb M JaTh
apryMEHTHPOBAHHOE 3aKJII0YEHHE 00 UX COBIAJICHUH UJIM HECOBIIAICHUHU.

B ciywae, xorma Mexay CpaBHUMBAa€MbIMU BEIMYMHAMU HMEIOTCA HEIOIyCTUMBIE
PacX0XKIIEHHUs, 3TO HY)KHO 00s3aTeIbHO OTMETHTh B OTYETE M BHICKA3aTh MPEAIIOIOKECHHE O
BO3MOJKHBIX IPUYMHAX 3TOrO0 HECOBMAICHHUS.

Ecmu B paboTe cTaBMIIOCH MENBI0 MPOBEPHUTHh KaKOW-TO (YM3MUECKHIA 3aKOH WU W3YYHUTh
SBIICHUE, TO B JAHHOM pasjeiie HeoOX0IuMOo 1aTh 00OCHOBAHHBIN OTBET HA MOCTABIICHHBIN
BOIIPOC.

BbIBO/ TOMIKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpebGoBanusi k oopMIIeHHIO 0TYETA 0 J1aGopaTopHOIi padoTe

Otuer no naboparopHoil paboTe AOHKEH BBINONHATHCS Ha uctax ¢popmara A4. 3anucu
Ha JIMCTaX BEAYyTCS TOJIbKO C OAHOW cTopoHbl. Ilo Kkpasim jucTta 0JKHA OBITh OCTaBJICHA
paMka mupuHOW He MeHee 20 MM. DTy paMKy pHCOBaTh Ha JIMCTaxX HE HYXKHO, HO M
3aCcTynaTh 3a Hee He cienyeT. B pamke B BEpXHEM IOJ€ HYXKHO JIMIIb [MOCTaBUTh HOMEpP
ctpaHunbl. [IpoHyMepOBaHHBIMH TOJDKHBI OBITH BCE JUCTHI OTYETA, HAYMHAS C TPETHETO.
I1epBbIi IUCT — TUTYJIBHBIA U BTOPOM JIUCT — IPOTOKOJI U3MEPEHUN, HE HYyMEPYIOTCS.

Otuer crnenyer mucath oT pyku. Eciau Bl ncnonb3yere gykue 3aroToBKH, TO OyabTe
rOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAHHBIC» OIIMOKU, KOTOPHIX ObIBaeT MHOTO. CKa3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMysaM, KOTOpble Bbl mojgcMoTpenu y Koro-To, a He BBIBEIU
camu. Jlyume cnpocuts npenogasaresns. OH MOJACKAXKET WU IPOBEPUT, NPABUIIBHO 1 y Bac
MOJIYYHJIOCH.

TuTynapHBIA THCT PabOTHI MOXKET OBITH HANMCAH OT PYKW WJIM Hare4yaTaH Ha TPUHTEPE.
DJIeKTpOHHAs BEpCUs TUTYJIBHOTO JIMCTa HaxoAuTcs Ha caiite 'Y Alla.



Mertoandeckue yKa3aHus 11O BBITIOTHEHHIO JJA0OPATOPHBIX PabOT MPUBEICHBI B CIEIYIOIIIX
nocobusx nMmeromuxcs B ouonmoreke 'Y AIl B HaniedaTaHHOM U AJIEKTPOHHOM BHJIE:
4. Mexanuka. Konebanust u BosiHbl. MouekynsipHas ¢usuka. JIabopaTopHbBI MPaKTHKYM
//M.N. Kosanenko, H.II. JlaBpoBckas, H.H. JlurBunoBa, [I'.JI. Ilnexorkuna, /JI.E.
[Torapes, B.K. [Tpununxo,. FO.H. Lapes, b.®. lludpun, 2014, 132 c.

5. DnektpuuectBo W MmarHetusMm. JlaGopatopusiii npaktukym// /E.H. Kormukos, C.A.
[Mepbak, .1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6unkas, H.IT. JlaBposckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, , FO.H. Ilapes, b.O.
Hludpun, 2010,84 c.

6. BonnoBas ontuka JlaGopatopusiii mpaktukym //E.H. Kotnukos, W.II. KpekrtyHosa,
H.IT.JTaBpoBckas, FO.A. Houkosa, A.H. Tponun 2013 68 ¢

7. KBanroBas ¢wusuka. Jlaboparopusiii npaktukym //I.A. BecuunueBa, 1.1 Kosanenko,
H.IT. JlaBpoBckas, H.H. JlurBunoa, B.®. Opno, B.K. Ilpununko, C.I1.Danees,
E.B.Xonunesa, O.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

11.4. Meroauueckue yKazaHus JUIsi 0OyJaIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSTEIHLHOM
paboThI

B Xoje BBITIOTHEHUS CaMOCTOSATEIBHON pa0OThI, O0OYUYAIONIHIICS BBIIOIHSIET PaboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IperojaBaTelis, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIIOYATh B Ce0s KOHTPOJIBHYIO paboTy.

B mporecce BBIMOIHEHHS] CaMOCTOSTENbHON paboThl, Yy oOydaromierocst (hopMupyercs
1enecoo0pa3sHoe IIaHUpOBaHUE pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
Y HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 00ECIeunBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B MEPUOJ OOY4YEHMs, NOMOIaeT MOJIYYUTh HABBIKU ITOBBIIIECHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoaudyeckumMi ~ MaTepuaiaMM,  HalpaBJSIIOIIMMH  CAMOCTOSTEIbHYIO  paloTy
00yYaromuxcs BISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCIUILIIMHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJBHBIX PaboT (11 00y4aromuxcs
10 3204HON (hopMe 0OyueHHs).

11.5. MeTtoauueckre yKazaHus [UIsl OOyYaromIMXCA MO TPOXOXKIEHUIO TEKYIIEro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH MpeAyCMaTpUBAeT KOHTPOJIb KadecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C IIEeNbI0 OIEHUBAHMS XO0Jla OCBOCHUS
JUACITUILIHHEL.

OcHoBHBIMU (paKTOpaMH TEKYIIETO KOHTPOJISA 3HAHUN OOYYArOIIUXCS SBISETCS YCTHBIN
ONMpPOC Ha JICKIMOHHBIX WU TPAKTHYECKUAX 3aHATHAX, 3allUTa JIA0OpaTOPHBIX PaldoT.
CpeactBaMu TEKyIIETO KOHTPOJSE MOTYT ObITh Oecenpl TMpermojaBaTeNiss W CTYICHTa,
KOHTPOJIBHBIE BOIIPOCHI M 33/IaHU.

Pe3ynbTarhl TEKyIero KOHTPOIsl YCIEBAEMOCTH CIY>KaT OCHOBOH JUISI TIPOMEXKYTOUHOM
aTTeCTaIlUU: TOJIYICHHUS 3aueTa WIIM JIOMyCKa K dK3aMeHy Wid AU PepeHINPOBAHHOMY 3a4eTy
1o y4eOHOM JUCIUILTHHE.

B teuenue cemectpa s Aomycka K dk3aMeHy Wi Ju(depeHIIMpoOBaHHOMY 3a4eTy
CTYJEHTY HEOOXOIUMO cJaTh He MeHee 75% J1abopaTOPHBIX U MPAKTUYECKUX PaboT.



11.6. MeTtoauveckue ykazaHUs A OOy4YaAIOUIUXCS MO MPOXOKIACHUIO MPOMEKYTOUHOM
aTTecTaIuu.

[Ipomexxyrounass  arrectanust  oOy4aroIIMXCS  NpPEAyCMAaTpHBAaeT  OICHUBAHUE
IIPOMEXKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB O0y4YeHHS 1O auciumuinHe. OHa BKIIIOYACeT B
cebs:

— D9K3aMeH — (opma OLEHKM 3HAaHWH, IOJYYEHHBIX OOYYAIOIIUMCA B IIPOLIECCE
I/I3y‘-IeHI/I$I BCGI71 JUCHUIIIIMHBI UJIM €€ 4aCTH, HAaBBIKOB CaMOCTOﬂTeHBHOﬁ pa6OTBI, CHOCO6HOCTI/I
NPUMEHATh HMX JUIS PEIICHHS MPAKTHYCCKUX 3aJad. DK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
MEepHoJ] SK3aMCHAIIMOHHOW CECCHHM W 3aBEpINAeTCs aTTEeCTAI[MOHHON OICHKOW «OTIHYHOY,
«XOpOIII0», «YIOBICTBOPHTEILHO», «HEYIOBICTBOPUTEIBLHO». DK3aMEH MOXKET HPOXOIUTh B
BUJIE YCTHOTO OTIPOCA WU TECTUPOBAHMSI.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




