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AHHOTaUs

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 0Opa30BaHUS
— mporpaMMy OakajaBpuaTa II0 HAalpaBJICHUIO MNOAroTOBKM/ crenuansHocTH 12.03.04
«buorexHuyeckne CHCTEMbl U  TEXHOJOTHMW» HampaBleHHOocTH «buoTexHuyeckue u
MEAMIIMHCKHE aIapaTsl ¥ CUCTEMbI». Jlucuurimaa peanusyercs kadeapoit «Ne3y.

JlucuuniuHa HaleJeHa Ha GOPMHUPOBAHKE Y BHITYCKHUKA CIIEIYIOIIUX KOMITETEHIUH:

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MAaTEMaTUYECKOI0 aHaIN3a U MOJICIIMPOBAHUS B MH)KEHEPHOHU JESITeTbHOCTH, CBA3aHHOMN
C pa3paboTKOH, MPOEKTHPOBAHHEM, KOHCTPYHPOBAHUEM, TEXHOJOTHUSMH MPOU3BOJACTBA U
JKCILTyaTaluu OMOTEXHUYECKUX CUCTEM

OIIK-3 «Cnoco0GeH NpOBOAMTH SKCIEPUMEHTAJIbHBIE HCCICIOBAHUS W HW3MEPEHU,
o0pabaTbeIBaTh M MPEACTABIATH IMOJYYECHHBIE JTaHHBIE C YYETOM CHEHU(PUKHA OMOTEXHHUYECKUX
CHCTEM M TEXHOJIOTUID)

Copep:xaHue IUCHUIUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C IpoOiieMaMu
obmieit Gpusuku.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOTro mporecca: JEKIHNH, JIabopaTopHbIe padOThI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
pabora.

[TporpaMMo#l TUCHMIUIMHBI MPEIyCMOTPEHBI CIEAYIOIIME BHIBI KOHTPOJS: TEKYIIUi
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyJ0eMKOCTh OCBOCHHSI JUCHIHUIUIMHBI COCTaBsieT 12 3adeTHbIX equHuI, 432
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIBTATOB O0YUEHUS O JUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
WU3MEPEHUSX, BEIUMCICHHUSIX U 00pa0OTKe Pe3yIbTaTOB N3MEPCHHIA;
-CO3JIlaHUE MOJJICPKUBAOIIEH 00pa30BaTeIbHOW Cpelbl TMPEMOJaBaHMs JUIS  OCBOCHUS
TEXHUYCCKUX JTUCIUILIHMH.

1.2. JlucuMIuiiHa BXOJHUT B COCTaB 005A3aTeIbHOM YacTH 00pa30BaTEIbHOM MPOrpaMMBbI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUCHHUS 10 JUCIHMILIAHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIONUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIMN U HHANKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) Konx n HaumeHoBaHue Konx n HauMeHOBaHME HHIMKATOpA
KOMIIETEHITNH KOMIIETCHIINH JIOCTUKEHHS] KOMITIETEHITUU
OIIK-1 Cnocoben
MPUMEHSITh
€CTECTBEHHOHAYYHbIE
U OOIIeHH)KEHEPHbIE
H p OIIK-1.3.1 3HaTh (pyH1aMEHTaJIbHbBIE
3HAHUS, METObI
3aKOHBI PUPOJIbI U OCHOBHBIE
MaTeMaTHYECKOTO
MaTeMaTUYECKHUE 3aKOHBI IIPU PELICHUH
aHayM3a u .
3aJ1a4, CBA3aHHbBIX C Pa3pabOTKOM,
MOJICJTMPOBAHUS B
. IIPOEKTUPOBAHUEM, KOHCTPYHPOBAHHUEM,
MHXEHEPHOU
ObwenpodeccuoHanbHbIe eSITETbHOCTH TEXHOJIOTUSIMU MPOU3BOJICTBA U
KOMIIETEHIIUU . AKCILTyaTaluy OMOTEXHUYECKUX CUCTEM
CBSI3aHHOM C
. OIIK-1.Y.l ymeTb NpUMEHATH 3HAHUSA
pa3paboTKOM, 9
€CTECTBEHHBIX HAayK B MH)KEHEPHOMI
IIPOEKTUPOBAHUEM,
IIPAKTUKE IPOEKTUPOBAHHUS
KOHCTPYMPOBaHHUEM,
OMOTEXHUYECKUX CUCTEM M METUIIUHCKUX
TEXHOJIOTUSIMU .
U3 JIEIUN
IIPOU3BOJICTBA U
AKCILTyaTal[uu
OMOTEXHUUYECKUX
CUCTEM
OIIK-3 Cnocoben OIIK-3.3.1 3HaTHL OCHOBHEIE METOIBI U
IIPOBOAUTH CPEJICTBA TEOPETUUECKUX U
AKCIEPUMEHTAJIbHBIE | DKCIIEPUMEHTAIBHBIX UCCIEA0BaHNN
WCCJIEIOBAHMS U OIIK-3.VY.1 ymerb BbIOMpATh U
U3MEpeHUs, HCII0JIb30BaTh COOTBETCTBYIOIINE PECYPCHI,
Ob6menpogdeccuonanbuple | 00padaThIBATh U COBpPEMEHHBIE METOJIUKH U 000py/I0BaHUE
KOMIIETEHIINH IIPEJICTaBIIST JUIsI IPOBENIEHUS DKCIIEPUMEHTAIbHBIX
MIOJIy4EHHBIE JAHHBIE | UCCIEAOBAHUI U U3MEPEHUN
¢ yuetoM cnenuduku | OIIK-3.B.1 BraneTs HaBbIKaMU 00pabOTKH
OMOTEXHUYECKUX U TIPEJICTABJICHUS MTOJIY4YE€HHBIX
CUCTEM U AKCIIEPUMEHTAJIbHBIX IaHHBIX AJIS
TEXHOJIOTHI M0JIy4eHUs 000CHOBAHHBIX BBIBOJIOB

2. Mecro nuctuIuIHHEL B cTpykType OI1
JlucuumimHa MoKeT 0a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUU CIEAYIOIUX AUCIUILINH:



— « Maremaruka. AHanUTHYECKas TEOMETPHS U JIMHEHHast anredpay,

— « MaremaTuka. AHaTUTAYECKass TEOMETPHS U JIMHEHHAsI anredpay,

- «Maremaruka. TCOpI/IH BepOﬂTHOCTeﬁ U MaTeéMaTHYCCKas CTaTUCTHKA».

3HaHI/I${, IIOJIYYCHHBIC IIpHU H3YUCHUHW MaTepuajia HaHHOﬁ JUCHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT UCIIOJIb30BATLCA ITPU U3YUCHUHN APYTUX OUCHUIIINH

- « :‘)J'IGKTPOTCXHI/IKa»,

- « :‘)HGKTPOHI/IKa»,

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHHUILUIUHBI, TPYIOEMKOCTH OTACIBHBIX BHIOB y4eOHOMN
paboTHI MO TUCHHUILIMHE (M PacipeeICHUE STON TPYAOEMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITNHBI

. TpynoeMKoCTh Mo cemecTpam
Bun yuebnoit paboTbl Bcero Ng}ll N No3
1 2 3 4 5
Oowasn mpyooemKocmb oucyunIuHbl, 19/ 432 4/ 144 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHCIIE:
nexmu (JI), (gac) 102 34 34 34
npaktudeckue/cemunapckue 3aastus  (I13), 51 17 17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 51 17 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (yac)
9K3aMeH, (Jac) 135 54 45 36
Camocmoamenvnan paboma, Bcero (4ac) 93 22 31 40
Buo npomesicymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
mudd. 3auer, sx3amen (3auer, udd. 3auq, OK3., OK3.
DK3.*%*) OK3.
I[IpuMeuanue:  KaHIWIATCKHi SK3aMeH
4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3ieiaM U BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.
Tabmuma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, HX TPYJTOEMKOCTh
Paznenbl, Tembl quctuiuinHel | JIekmmm I13 (C3) (wac) | JIP (wac) |KII (uac) |CPC (uac)
(uac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 8
Pasnen 2. KonebGauus v BOJIHBI 11 6 7 7
Paznen 3. MonekynsipHas ¢puzuka 12 3 3 8
Hroro B cemecTpe: 34 17 17 22
Cemectp 2
Paznen 4. DnexktpuyecTBoO 11 7 8 10




Paznen 5. Maraetusm 11 8 6 11
Pasnen 6. Onruka 12 2 3 10
Hrtoro B cemectpe: 34 17 17 31
Cemectp 3

Pazzen 7. KBanroBas onruka 11 5 7 13
Pasnen 8. KBanroBasi MexaHuka 11 9 3 14
Pasnen 9. Craructudeckas Gpusuka 12 3 7 13
Hroro B cemecTpe: 34 17 17 40

Hroro | 102 51 51 0] 93

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymiei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIHMOHHBIX 3aHATHH

Paznen 1. Mexanuka

MEXaHHKa

ocu. CB3b TUHCHHBIX U YTJIOBBIX BCJIMYUH IIPU BpaAlIATCIIbBHOM JIBUKCHHUU.

HUMITYyJIbCA. HeHTp MacCC U €ro ABMKCHUC. Cucrema LHEHTpa Macc.

COXpAaHEHUs MeXaHUYeCKOU 3Heprur. CUCTEMBI €MHUII.

COXpaHCHUA MOMCHTa HMITYJIbCa. MomeHT HMITyJIbCa  TBEPAOIro

TBEPJIOTrO Tela.

[Ipenmer mexanuku. Mexanudeckoe aBukeHue. [loHsTHe cocTosiHus U
JETEPMHUHU3M B KJIACCHYECKOM MEXaHHMKE. YPaBHEHUS JBWKECHUA. [ paHHIbI
NIPUMEHUMOCTH  KJIACCUYECKOM MEXaHUKU. PemaTuBHCTCKAass M KBaHTOBAas

Kunemaruka IBUKEHHMS MaTepHalbHOM TOYKU. CKOPOCTh M YCKOPEHHE.
HopmansHoe u KacaTenbHOe ycKopeHHMs. Paguyc KpuUBH3HBI TpPaeKTOPHUHU.
OcHoBHasl 3ajjaya KMHEMATHKU MaTepuanbHON TOYKM. KmHemaTuka IBHKECHUS
abCOJIIOTHO TBEpAOTo Tena. BpaieHue TBEpAOro Tejga BOKPYT HEMOABM)KHOMN

WNnepunanpHpie cucteMbl oTcueTa. OCHOBHBIE 3aKOHBI KIJIACCHYECKOMN
OUHaMHUKU - 3akoHbl HproroHa. OCHOBHas 3a7ada JUHAMUKHA MaTepUaIbHOU
touku. Henmnepuuanbuble cuctemsl oTcuera. Cuiibl HTHEpUUHU. 3aKOH COXpaHEHUs

Mexannueckast pabota u mourHocTh. Kunernueckas sneprus. [lons cui.
KoHcepBaTuBHBIE U JUCCUIIATUBHBIE CHJIBL. Y CIOBHE MOTEHIHAIBHOCTH IOJSA
CWI. 3aMKHYTbIE U HE3aMKHYTblEe cucTeMbl. [loTeHInanbHas 3HEprusi CUCTEMBI.
CBs13p MeXy OTEHLUAIBHON SHEPTUEHN M MOJEM KOHCEPBATUBHBIX CUJ. 3aKOH

MOMEHT CHJIBI U MOMEHT HUMITyJIbCA. ypaBHCHI/IC MOMEHTOB. 3aKOH
OTHOCUTEJIbHO HEMOJBIIKHONM OCH. MOMEHT HHCPIIUH. OcHOBHOE YpaBHCHHC

AUMHAMHKHU BpallaTCJIbHOI0 JABMIKCHHA TBEPAOIro TEJIa. Kunernueckas OHEPIUsa
Bpallaromerocs TBEpAOro Teia. YPaBHCHI/IH ABWXKXCHUS U YCIIOBHA PABHOBCCHUS




[Ipuntun  otHOcuTenbHOCTH [ammies, mnpeoOpazoBanus [ ammmes.
[Toctynatel crienuanbHON Teopun OTHOCUTENbHOCTU. [IpeoOpa3oBanus Jlopenna
n crneactBud u3 HUX. OCHOBBI PEISTUBUCTCKON MexaHuku. MHTepBan, ero
WHBapUAaHTHOCTh.  PenaruBuctckuit  umnynbc.  OCHOBHOE  ypaBHEHHUE
PENATUBUCTCKON NUHAMMKU. KuHeTHndeckas sHeprusi peasiTUBUCTCKONM YaCTHIBI.
Cs3b Maccel U dHepruu. CBsi3b MEXAY JHEPrued M UMITYJIbCOM YaCTHIIBI.
OcHoBHbIE HJien 001Iel TeOpUH OTHOCUTEILHOCTH

Pasgen 2

®duznka KkoaebaHu U BOJIH

['apmMoHMUeCKUHd M aHTFapMOHMYECKMHM OCHWILIATOP (MaTeMaTHU4YECKUn
MasiTHUK, (U3NYECKUN MAasTHUK, KojeOaHus MOJ IEHCTBUEM YHPYTOW CHIIBI).
Cnoxenue kosneOaHuii. DU3NYECKHI CMBICI CIEKTPAIBbHOTO PaA3JI0KECHHUS.
Hubdepenumnanbioe  ypaBHeHHe  KojeOanuwii. CBoOOAHBIC, 3aTyxarolue
Kosebanus. BeinyxaeHnsie konebanus. Pesonanc.

Kunemartnka BOTHOBBIX IIPOLECCOB (IUIOCKHUE U ChEepUUECKUE BOJIHBI).
BonnoBoe ypaBHenue. [Ipunnun cynepnosunuu. DHeprus BojaHsl. [Totok
sHepruu. IHTeHCUBHOCTH BOJIHBL. CTOsi9ast BOJIHA. 3BYK. OCHOBHBIE
XapaKTePUCTHKH 3BYKOBOM BOJHBL D¢ ekt Jlomnepa 1i1si 3ByKOBBIX BOJIH

Pasnen 3

MomnekynsipHas pusnka

TepmoauHamuueckue coctossHuss U npoueccsl. llonsarue QyHkunn
coctosiHus. BHyTpenHsisi sHeprus. KommuectBo Teruorsl. PabGora Tenma npu
n3MeHeHun ero ooObema. IlepBoe Hauano TepmoauHamuku. Temmeparypa u
BHYTPEHHSAS HHEPIrus Kak (QYHKLUUS COCTOAHUA. TerIoeMKOCTb. DHTPONHMSL.
Bropoe u tperbe Hauana TepmoanHaMuku. Teopembl KapHo. 3akoH Bo3pacTaHus
sHTponuu. [lopsanok n 6ecnopsiok B npupone. TepMoanHaMuuecKkue GyHKIUH.

WUneanpHpiii 123  (ypaBHEHHE COCTOSIHUSI, BHYTPEHHSs DSHEpIus,
TEIUIOEMKOCTH, YypaBHEHHE ajualaTbl, paboTa MNpH pa3IMyHBIX IPOLECCaX,
sHTpomnus). BeposarHocts u ¢uykryarun. Pactipenenenus Makcsemia. Ckopoctu
TEIUIOBOTO JIBWKEHUs MosieKyld. CpenHsisi KUHETHYECKas SHEPIUs MOJIEKYII.
OcHOBHOE ypaBHEHHE KMHETUYECKON TEOpUU HAealIbHBIX ra3oB. Pacnpenenenue
bonbumana. DHTponus U BeposATHOCTH. Da30Bble paBHOBECHS U NPEBPAILCHUS.
DneMeHThl HEpaBHOBECHON TEPMOJIMHAMUKU. SIBIEHMS NepeHoca, KHHETUYECKUE
asieHus. KonneHcupoBanHoe coctosHue. KnHeMaTnka U IMHAMUKA KUAKOCTEN
U ra3os.

Pazgen 4

DNEKTPUYECTBO.

DneKTpocTaTMKa B BaKyyMe. 3aKOH COXPaHEHMsI JJIEKTPUYECKOTrO
sapsia. 3akoH Kynona. Cucremsl enmuun. ITpuHuun cynepnozunun. CHCTEMBI
BAPSHKEHHBIX YACTHI. DJIEKTPUUECKHUI NUMoib. PaboTa cuil 3JeKTpoCTaTuuecKoro
mons. TeopemMa O LUMPKYISALIMM BEKTOpa HaNpsKEHHOCTH. [loTeHnManpHOCTH
BIICKTPOCTATHUECKOT0 NoJsl. HanpskeHHOCTh M MOTEHIHAJ 3JIEKTPOCTATHUECKOTO
10oJ1s1, CBA3b MeXay HuMHU. Teopema ['aycca [uisl 2JIeKTpOCTaTUYECKOrO IOJS B
Bakyyme. [Ipumenenue reopemsl ['aycca k pacdery nosien.

OnexkTpocTaTka B BemlecTBe. Tumbl audnekTpukos. [lomspuzanus
IdNeKTpukoB.  CBOOOOHBIE M CBsi3aHHBIE  3apsiabl.  JudnexkTpuyeckas
BOCIIPUMMYHUBOCTb.  JIMdneKkTpuueckass  NPOHHULAEMOCTb.  DIEKTPUYECKOE
cmemienue (upaykuus). Teopema [aycca st sieKTpUyeckoro TmoJs B
IUDJIEKTPUKE. Y CIOBUS HA TPAHULE pa3zea ABYX AUANIEKTpUKOB. [Tone BHyTpH
MPOBOJAHMKA H Yy ero mnoBepxHocTu. OOmas 3amadya dJIEKTPOCTATHUKH.
DNEeKTPOEMKOCTh IPOBOIHUKA.

KonneHcaTropbl. DHEprust CHUCTEMBI JJEKTPUYECKHX 3apsoB. DHEpPrus
3apsDKEHHOr0 MpoBOAHMKA. OOBEMHash MIIOTHOCTh JHEPTUM  AJNEKTPHUECKOTO
OIS

YcaoBus CYHICCTBOBAHUA QJICKTPHUICCKOT'O TOKa. YPaBHCHI/IC




HENpPEepbIBHOCTH.  DIEKTPOJBMXKYyIIas cuiaa. HenmoreHnuambHOCTH — MoOJIs
CTOPOHHHMX cwiI. 3akoHbl Oma wu Jxoyms-JleHna B UMHTErpaJlbHOM U
muddepeHnmanbHon hopmax.

Pasnen 5

DIIeKTpOANHAMUKA

Marnutocraruka B Beuectse. HamaranueHHocTs. MoJieKysipHbIE TOKH.
MaruvuTHass BOCHPUMMYMBOCTh. MarHuTHasi NpOHUIIAEMOCTh. HanpsikeHHOCTh
MarHMTHOTO Mojs. JlnamarHeTuku, napaMarHeTuku, peppoMaraeTuku. Teopema
0 IUPKYJSLHUM BEKTOpa HANPSHKEHHOCTH MAarHUTHOrO MOJs (MHTErpajbHas U
muddepennmranbaas GopMbl). Y CI0BUS Ha TPAHMIIC IBYX MarHETHKOB.

3akon @apanes. IlpaBuno Jlenna. Camounaykuus. MHAYKTHBHOCTB.
Biaumnas unnykuus. Bzaumuaas nHayktuBHOCTh. OObeMHas IIIOTHOCTD SHEPTUU
MarHutHoro noss. BuxpeBoe snektpuueckoe mnoise. Tok cmemenus. Cucrema
ypaBHeHul MakcBemia. MaTtepuanbable ypaBHeHUs. KBa3ucraunoHapHble TOKU.
WuBapuaHTHOCTh ypaBHEHHMI MakcBemia OTHOCHTEIBHO IpeoOpa3oBaHUN
Jlopenua. [IpyHIMI OTHOCUTENBHOCTH B AJIEKTPOJUHAMUKE.

Pasznen 6

Orntuka.

BonHoBoe ypaBHeHME Uil AJIEKTPOMArHUTHOM  BOiHBL. ~ CBOMCTBa
AJIEKTPOMArHuTHBIX BOJH. Bekrop IloitnTuHTa. MHTEHCHMBHOCTH cBeTa. Dddekt
Jomnepa sl 3JE€KTPOMarHUTHBIX BOJH. OTpakeHHWE U IPEIOMJICHUE CBETA.
Ontuueckoe wu3obpaxkenue. Ilpuanun Depma. HMHTepdepeHmus cBera.
KorepentHocts u  MoHOXpoMmMaTHuHOCTb. [udpakmus csera. [IpuHiun
I'ofirenca-®penens. Meton 300 @penens. Judpakmus Opayrrodepa Ha MIeTH
u audpakuuoHHoN pemietke. ['onorpaduu. EcrecTBeHHBINH M MOISPU30BAHHBIN
cBeT. 3akoH Mamtoca. [lonspuzanus cBeTa Nmpu OTPAKEHUU U IPETOMIICHUU.
3akon bprocrepa. [IBoiiHoe nyuenpenomienue. HopmanbHas u aHoMamnbHas
mucnepcusi. @a3oBas u rpynmnosas ckopoctu. @opmyia Panest. Dnementsl @ypne
- OIITUKH.

Pasnen 7

KBanToBas ontuka

TennoBoe wu3nyyenue Ten. 3akoH Kupxroda. 3akoHbl H3Iy4YeHUs
abcomoTHO uepHoro Tena. KBantoBas runoresa u ¢opmyna [Inanka. KBantoBas
ontuka. Porospdexr, onbiTel CroneroBa. @dotoHbl. [laBneHue cBera.
KopnyckynspHo-BoiaHOBOM ayanusm ais ceeta. Dpdext KomnrToHa.

Pasgen 8

KBaHTOBas MexaHuka

Teopuss bopa. Onwitel @panka u ['epua. KopmyckynspHo-BoIHOBOM
IOyanu3M MuKpodactull. I'mmoresa ne bpoiinsa. ®a3zoBas U rpymnmnoBasi CKOPOCTH
BoiH 1e bpoinsg. BonnoBoit maker. CTaTHCTHYECKOE HCTOJIKOBAaHUE BOJH JI€
bpoiins. [punuun neonpeneneHHoctu ['eiizenOepra. BonmHoBas ¢yHkius, ee
OCHOBHBbIE cBoMcTBa. OmepaTopsl (uU3MYECKHX BeIUMYMH. BpemeHHoe U
cranvoHapHoe ypaBHeHue Illpenunrepa, KBaHTOBbIE CcOCTOsiHUA. KBaHTOBBIE
ypaBHeHus JBrkeHHs. CBoOomHas yactuia. Yactuma B O€CKOHEUHOM
oTeHUHanbHOU siMe. KBanToBbIN ocistop. Hynesas sHeprus, HyleBble
koneOanusi.  [IpoxokneHne  4acTUIbl  4Yepe3  TMOTCHIHMAIbHBIA  Oapbep.
TynuenbHbIN 3 PeKT.

ATOoM BoOJOpoAa B KBAaHTOBOW MexaHWke. KBaHTOBbIE 4yuca.
OpOuTanbHBIl MEXaHWYECKMA M MarHUTHBIA MOMEHTBHI 3JIEKTpOHAa B aTOME.
OpOutanbHoe rupoMarHuTHoe orHomeHue. OmbiT Illtepna u ['epnaxa. Cnun
anekTpoHa. [IpyHIMI TOXIECTBEHHOCTH MHKpodacTHil. depMHOHBI U OO30HBI.
CumMeTrpusi BOJHOBOM (PYHKLIHMU CHUCTEMBI OJMHAKOBBIX YacTHIl. I[IpuHImn
[Taynu. OObsicHeHue nepuoanyeckoil cucremsl snementoB J[.M.Menzaeneesa.
DHepreTu4ecKuil ciekTp aToMoB ¥ MosiekyJ. [Ipupoaa XuMuyeckoi CBsI3u.

Pazmen 9

Cratuctudeckas Qpusuka
Craructuueckuit  Meron. ®dazoBoe mpocTpaHcTBO. Pacmpenenenue




['m66ca. Cratuctudyeckoe wucToNKoBaHUE HHTporuu. CBOOOIHAs DSHEPrusl.
Craructuueckoe ONHCAHME KBAaHTOBOM  CHUCTEMBI, pa3iinyue MEXIY
KBaHTOBOMEXAHUYECKOM M CTaTHCTUYECKOW BeposTHOCcTAMU. Kitaccuueckas
cratuctuka Makcsemia-bonenmana. KBantosele cratuctuku ®epmu-/lupaka u
boze-Ditnmrelina. CpaBHEHUE pa3IUYHbIX CTATUCTHUK.

Pacnpenenenne ®@epmu-Jupaka ais 3J€KTPOHHOTO Tra3a. DIJIEKTPOHBI B
KpucTauiax. DHeprust @epMu, BBIPOKICHHBIN U HEBBIPOKICHHBIN JIEKTPOHHbBIN
ra3. OJIEKTPOHHAsI TEIUIOEMKOCTb. TEIUIOEMKOCTh KPUCTAJNIMYECKOW PELIETKH.
Kitaccuueckas teopust, Teopust DiinmreiiHa u Jlebas. ®oHonbl. DOTOHHBIN ra3.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

TeMmpl MpakTU4ECKUX
3aHATUN

@OpMBI IPAKTUYECKUX
3aHATUN

TpynoeMKocTsb,
(dac)

N3 Hux
MPAKTUYECKOU
MOJIMOTOBKH,
(dac)

No
paznena
TIACIIAII

JIMHBI

Cemectp 1

Kunemaruka u
JTUHAMHUKa
MaTepHAIIBHON TOYKHU

Pemenune 3anau

2

Kunemartnka n
IUHAMHKa
a0COJIFOTHO TBEPIOTO
Tena

Pemenne 3agau

CHeHI/IaHBHa}I TCOPUA
OTHOCUTCIIBHOCTHU

Pemenne 3agau

Kunemaruka u
IUHAMUKA KOoJIeOaHun

Pemenune 3anau

XapakTepucTuKu
BOJIHOBBIX ITPOLIECCOB

Pemenune 3agau

MonekynsgpHo-
KHHETHYECKasi TEOpuUs

Pemenune 3agau

CemecTtp 2

HaHpH)KCHHOCTL u
INOTCHIIUAJI
SJICKTPOCTATUYCCKOTI'O
I10JIA

Pemenne 3agau

JIBnxeHnue
3apsKCHHBIX YaCTUIL
B
ANEKTPOCTATHYECKOM
roJie

Pemenne 3agau

JIMDIIEeKTpUKH B
NEKTPUYECKOM II0JIE.
Konpgencarop

Penrtenue 3anau

10

XapakTepucTUKu
NIEKTPUYECKOTO TOKA

Penrtenue 3amau

11

Nunykuus
Mar"HuTHOTO TIOJIS.
CuJibl B MATHUTHBIX

Penrtenue 3anau




IOJIAX

12

3aKoH
3JIEKTPOMAarHUTHOM
naaykunu Gapazest.
PaboTa B MarHuTHBIX
HIOJISIX

Pemenne 3anau

13

WNuTtepdepenius,
mupaxius,
NOJISIPU3ALUS

Pentenue 3anau

Cemectp 3

14

Tenmosoe
U3JIy4CHHE,

dhoTodrddekt

Pentenue 3anau

15

D¢ dexr Komnrona,
cBoiicTBa ()OTOHOB

Pemenne 3anau

16

ATtoMm Bopopoa.
IToctynatel bopa

Pentenue 3anau

17

CooTHoleHue
HEOIPEIETCHHOCTEN
I'eitzenOepra, BOTHBI

ne bporins

Pemenne 3agau

18

YpaBHeHue
[Ipenunrepa
[TorenuuanbHbIC
Oapbepbl

Pemenne 3agau

19

KBauroBas
CTaTUCTHKA

Pemenne 3agau

Bcero

51

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

No

/1

HaumenoBanue 1a0opatopHbIX padboT

TpynoeMKocCTsb,
(dac)

N3 Hux
IIPaKTUYECKON
MO/ATOTOBKH,
(dac)

Ne
paszzena
JIACIIUIT

JIMHBI

Cemectp 1

Magtauk Makcseia

HaxnoHHEBIIT MasgTHUK

CTosIKHOBEHHE IIApOB

Al WIN| -

MaremaTrueckuii 1 000pOTHBIN

MasiTHHUKH

W W D>

NN -

Omnpenenennue CKOPOCTH 3ByKa B BO3yXe

Cemectp 2

Onpenenenne AIEKTPOEMKOCTH

KOHACHCATOpa

Hccnenosanue penakcaimoOHHbBIX

KoJeOaHuit




8 | OnpeneneHue ropu30HTAILHON 3
COCTABJISIOLIEH HAIIPSKEHHOCTH
MarHUTHOTO TOJI 3eMIn
9 OmnpefeneHre yaenbHOTO 3apsaa 3
AJIEKTPOHA
10 | Kombua Herotona 3
Cemectp 3
11 | IlpoBepka 3aKOHOB TEIJIOBOTO 4
U3ITyYCHUS
12 | Buemnuit poroaddexr 3
13 | U3ydeHue cekTpa aroMa BOJOpO/Ia 4
14 | OnpeneneHue MOTCHIIMATIOB 3
BO30YX/ICHHUSI aTOMOB
15 | OnpeneneHue 3HEPTUU 0, — YACTHIL IO 3
npoOery B BO3Iyxe
Bcero 51

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI

VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosarenbHas padoTa 00yJaronxcs
Buiel caMocTosITeNnbHOM pabOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabnuna 7 — Bunibel caMmocToaTenbHOM paboThl U €€ TPYJO0EMKOCTh

N Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
Bua camocrositensHOM paboThI
yac yac yac qac
1 2 3 4 5
N3yueHnune TeopeTnyeckoro Marepuania 30 7 10 13
nucuurnael (TO)
[ToaroToBKa K TEKyIIeMy KOHTPOJIIIO
ycneBaemoctu (TKVY) 30 ! 10 13
[ToaroToBka K MpoOMEXKYTOYHOM 33 8 11 14
atrectauuu (I1A)
Bcero: 93 22 31 40

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS

JIJISL CAMOCTOSITEILHOM pa6OTBI o6yqafom1/1x051 IO JUCIHHUITIINHE (MOI[y.]HO)

Y4eOHO-MeTOAMYECKNE MaTepHasbl Il CaMOCTOSITENIbHON padoThl 00yYaromIMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN

[lepedyeHb MeYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

HIudp bubnuorpapuyeckas ccpuika

KomunuectBo 3k3 CMIIISIPOB B

oubmmoTeke(kpome

AIIEKTPOHHBIX SK3EMILISIPOB)




[53(075)]

CagenbeB U.B. Kypc obuieit pusuku: Yue6HOE mocodue
B 3 1. 2014. T.1. Mexanuka. MonekynspHas pusznka

®O(4), TC(94), TCU3(1)

[53(075)] CagenbeB U.B. Kypc o0mieit pusuku: Yueonoe nocooue | ®O(4), 'C(94), 'CU3(1)
B 3 1.2014. T.2. DnekTpuuecTBO U MarHeTu3M. BosHBI.
Orntuka.
[53(075)] CagenbeB U.B. Kypc o0mieit pusuku: Yueonoe nocoone | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBanToBas ontuka. AToMHasi GU3MKAa.
®usuka TBEpAOro Teaa. Pusuka aTOMHOTO sA11pa U
AJIEMEHTAPHBIX YaCTHUI]
[53(075) C12 | CaBennes U.B. Kypc pusuku: YuedHnoe nocobue B 3.T. DO(2), I'C(98)
T.2. DnexkrpuuectBo. Konebanus u BosHbI. BostHOBas
ontuka. 2008
[531 B83] Hponos U.E. Mexanuka: OcHoBHbIE 3aKOHBI. M.: ®u3- I'C(133), I'CU3(1), I1I'(6)
mamiur, 2015
[53(075) Tpodumora T.U. Kypc duzuku. 2007, ®0O(3), 'C(27)
T76]
53(075) T76] | Tpodumona T.U. Kypc duzuxu. 2003 I'C(35), KJI(5) T'C(134),
I1'(8)
[531 B83] Hponos U.E. Mexanuka: OcHoBHbIE 3aKOHBI. M.: ®u3- I'C43(1), CO(1), ®O(4)
MaTiauT, 2015 DO(2), I'C(66),
[ 537(075) Hponos U.E. Dnextpomarnetn3m. OCHOBHBIC 3aKOHBI. CO(1), II'(18)
N83] 2015
534.2(075) Hponos N.E. Bonnossie mporiecchl. OcHOBHBIE 3aKOHBL. | DO(63), ['C(14), I1T'(8)
N83] 2015
530.145(075) | Uponos UN.E. KsanroBas ¢usnka. OCHOBHBIC 3aKOHBI. I'C(66), III'(16)
n83 2015
[531 B83] Uponos N.E. dusnka makpocuctem. OcHoBHBIE 3akoHBL. | DO(3), ['C(138), I1I'(30),
2015
7. TlepedyeHb AIEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTebHBIX pecypcoB WH(OPMAITMOHHO-
TEJICeKOMMYHUKAIIMOHHONW ceTu «MHTepHeT», HEOOXOOMMBIX JJIi OCBOSHHUS TUCIUILIAHBI

npuBeieH B Tabmuie 9.

Tabmuma 9 - IlepedyeHbp DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»
URL anpec Hanmenosanue
(http://lib.aanet.ru/) bubmmorexa 'VAII
http://Ims.guap.ru ®dwusuka 1



http://lib.aanet.ru/

http://Ims.guap.ru dusnka 2

http://Ims.guap.ru ®dwusuka 3

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0O o0OecCHeueHUs, HCIOJIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO MpoLecca M0 AUCLHUIIUHE.
[lepedeHp UCIONIB3yEeMOT0 IPOTPaMMHOT0 obecnieueHus npejacrasieH B Tabuuie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

Ne i/t Haumenosanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO UCIUILTHHE

[lepeyeHb HMCHOAB3YEeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HanmenoBanue cocTaBHON YaCTH MaTEPUAIBHO-TEXHUYECKOM Howmep aynuropun
/11 0a3bl (ipu HEOOXOTUMOCTH )
1 | JlekumoHHas ayauTOpus
2 | CnenmanusupoBaHHas jaboparopust «MexaHHKa 31-04
3 | Cnenuanu3upoBaHHas 1abopaTopus «DIEKTPOMAarHeTU3M 32-04
4 | CnenmanmsupoBanHas 1adboparopust «ONTHKA 32-06
5 | CnenuanusupoBanHas naboparopust «KantoBas Puzuka» 32-03, 32-05

10. Onenounble cpeacTBa AJIs NPOBEIEHUS IPOMEXKYTOUHOI aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
oOyyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Ik IPOBEICHHS POMEKYTOYHOH aTTeCTAIIuN

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OILICHOYHLIX CPCACTB

DK3aMeH Cnucok BOMpOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOpPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET HMCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOXYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHHUBEpPCUTETa,  IpaBHIIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or1eHKa KOMITETEHITUH

Xapaktepructrka choOpMUPOBAHHBIX KOMIIETEHIIUI
5-0ayuthbHAd IKama PaKTep opmrp HH




Or11eHKa KOMITETEHITUN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JIMTCPATYPHI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIBHOCTBIO HAIPABJICHHS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSTHH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITEITBbHOCTHIO
«3auTEHOY .
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIC TTOJIOKEHUS,
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.
— 00y4YaroNuiicss YCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHSI B IMPAKTHUYECCKOM NPUMEHCHUU 3HAHUH
«3AUTEHOY
HaIPaBJICHUS;
— cJ1abo apryMEHTHPYET HaydHBIC ITOJIOKCHHS,
— 3aTpyAHseTcs B (OPMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIQJICET CUCTEMOH CICIMATIN3UPOBAHHBIX MOHSATHIA.
— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuana,
— JIONyCKaeT  CYIIECTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IIPH
«HEYNIOBJICTBOPUTEIILHO) ’
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIPaBJICHUY;
«HE 3a4TCHOY

— MCIIBITBIBAET TPYIHOCTH B MIPAKTUUECKOM IPUMEHEHNUN 3HAHUIA;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Tadnmie 15.

Tabmuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

No Kon
Ilepeuenb BompocoB (3a7au) i FK3aMeHa
n/n MHAMKATOpa
Cemectp 1
1 OcHoBHblE KHHEMaTH4ecKHe MoHATHs. KnHemaTnka MaTepuanbHOM OIIK-1.3.1
TOUKH. CKOPOCTh U YCKOPEHUE MAaTepHaAIbHOM TOUKHU

2 Y ckopeHne py INIOCKOM KPUBOJIMHENHOM JABUKEHUU OIIK-1.V.1
3 Kunemartuka abCcoII0THO TBEPIOTO Tena OIIK-1.3.1
4 CBs13b TMHEWHBIX U YTJIOBBIX BEIUYNH OIIK-3.3.1
5 O060011eHHbIE KOOPAUHATHI M CTEIIEHNU CBOOOIbI OIIK-1.3.1
6 OcHoBHasl 3a/1aua KHHEMATHKH JJI1 MaTEpUAIbHON TOYKU OIIK-3.V.1




7 3akonsl HetoToHA OIIK-1.3.1
8 3akonsl Kemniepa u 3aK0H BCEMUPHOTO TATOTEHUS OIIK-1.3.1
9 [TpuHIUn eTepMUHU3MA OIIK-3.3.1
10 3aK0H COXpaHEHUs UMITYJIbCa OIIK-1.3.1
11 Teopema o IBMKEHUU IIEHTPA MaccC OIIK-1.3.1
12 ['paBuTanIMOHHAs U UHEPTHAsI MAacChl OIIK-1.3.1
13 MOMEHT CuJIbl 1 MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB OIIK-3.3.1
14 3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCa OIIK-1.3.1
14 CekTopHualibHasi CKOPOCTh OIIK-1.V.1
15 PaboTa, MOIITHOCTh ¥ KHHETHUYECKAsT SHEPTHS OIIK-3.B.1
16 [MoreHnuanbHble ¥ HENOTEHIIUAJIBHBIE CUIIbI OIIK-1.3.1
17 [ToTeHIManbHas YHEPTHUS, 3aKOH COXPAHCHHUS MEXaHUYECKON YHEPTUU OIIK-1.3.1
18 MoOMEHT uHepLun OIIK-3.V.1
18 Teopema IlIteiinepa OIIK-1.V.1
19 MoMeHT UMITyJIbCa a0COTFOTHO TBEPIOTO Tea OIIK-3.3.1
20 Kunernueckas sneprus ATT. Pabota u moutHocts Bpamenust ATT OIIK-1.3.1
21 [IpuHuun oTHOCUTENBHOCTH [ anumnes OIIK-1.3.1
22 OxcnepuMeHTanbHbIe npeanocsliku CTO OIIK-3.B.1
23 [Toctynatsl DifHITelHA, TpeobpazoBanus JlopeHia OIIK-1.3.1
24 CrenctBus u3 npeodbpazosanus Jlopenna. 3akoH cinoxenus ckopocreit B | OIIK-3.3.1
CTO
25 HutepBan OIIK-1.3.1
26 PenstuBucTckas auHaMuka OIIK-1.3.1
27 W HBapraHTBI TEOPUH OTHOCUTEIBHOCTH. [ [pUHIIMI 3KBUBAJICHTHOCTH OIIK-1.3.1
28 HeunepunanbHble CUCTEMBI OTCYETA OIIK-3.3.1
29 HuddepenunansHoe ypaBHeHHE KoeOaHUI Npy>KUHHOTO MasiTHUKa, ero | OIIK-3.B.1
perieHne
30 Bekropnas tuarpamma OIIK-3.V.1




31 DHeprusi rapMOHUYECKHX KOJIeOaHui OIIK-1.3.1
32 YcnoBusi BOBHUKHOBEHUS KOJICOaHU I OIIK-1.3.1
33 Ouznyeckuil 1 MaTeMaTH4YECKUI MasTHUKU OIIK-1.3.1
34 3aryxaromue KojaeoaHus OIIK-3.3.1
35 Breinyxnennbie koiaebanus. Pezonanc OIIK-1.3.1
36 Crnosxenue kKoyie0aHui OTHOTO HampaBlieHus ¢ oguHakoBbiMu yactotramu | OIIK-3.B.1
37 CrnosxeHue B3aUMHO MEPIEHIUKYISPHBIX KoJeOaHnun OIIK-3.B.1
38 Bosnnbl. OcHOBHBIE TOHATHUS OIIK-1.3.1
39 YpaBHeHHE OeryIieil BOITHbBI OIIK-1.3.1
40 BonnoBoe ypaBHeHue. CKOpOCTh BOJIHBI B YIPYIOil cpeie OIIK-1.V¥.1
41 DHEprusi BOJIHbBI OIIK-3.3.1
42 MHTEHCUBHOCTDH BOJIHBI OIIK-1.3.1
43 Oddext Homnepa OIIK-3.VY.1
44 Hudpakuus BonH. [Ipunun ['roiirenca OIIK-1.3.1
45 WnTepdepeHius BoH OT ABYX HCTOUHHUKOB OIIK-3.B.1
46 Crosiune BOJTHBI OIIK-1.3.1
47 Jucnepcus, rpynmnoBasi CKOpOCTb BOJIH OIIK-3.3.1
48 Wneanbusiii ra3. JlaBneHne Ha CTEHKY cocyaa OIIK-1.3.1
49 [TapameTpsl cOCTOSIHMS, TEMIIEPATypa. Y paBHEHHE COCTOSHHUS, OIIK-3.B.1
(GyHKIUS COCTOSHUS
50 BuyTpenHsis 2HEpTrHUs UACaTBLHOTO T'a3 OIlK-1.3.1
ol Pabota npeansroro raza B pa3iMIHbIX TEPMOIUHAMUIECCKAX OIIK-1.V.1
IpoLeccax.
52 IlepBoe Havyano TEPMOAMHAMUKH. OIIK-1.3.1
53 AnmabaTudeckuii mporecc. OIIK-3.3.1
54 [{ukn Kapho OIlK-1.3.1
55 PaboTa TemnoBoro aBurarels OIIK-3.B.1




56 O06paTMOCTh TEPMOJAMHAMHYECKHX ITPOLIeCcCOB, Teopembl KapHo OIIK-1.3.1
S7 Hepasenctro Knaysuyca. DHTponus OIIK-1.3.1
58 DHTPOIHS U BEPOSITHOCTh OIlK-3.3.1
59 bapomerpudeckas ¢popmyna. Pacipenenenne bonpiimana OIIK-1.3.1
Cemectp 2
1 Harnpsx€HHOCTB 2JIeKTpUYecKOoro mojst. [IpuHIUN cynepro3uium OIIK-1.3.1
2 [ToTenmman snexkrpuyeckoro noss. [Ipunnun cynepno3unuu. Teopema o | OIIK-1.3.1
HUPKYJISuu BekTopa E
3 [Totok BekTopa E. Teopema I"aycca mis BekTopa E OIIK-3.3.1
4 CunoBble IMHUU U SKBUIIOTEHLIMATIbHBIE TTIOBEPXHOCTH OIIK-1.3.1
5 CrnenctBus u3 TeopeMsl ['aycca OIIK-1.3.1
6 Hanpsk€HHOCTE M NOTEHIMAI AJIEKTPUYECKOTO AUIOIA OIIK-1.3.1
7 DIEeKTPUYECKHUI IUIOIL BO BHEIITHEM T10JIE OIIK-3.3.1
8 [TpOBOTHUKH B AJIEKTPUYECKOM I10JIE OIIK-1.3.1
9 Husnexktpuku. Bekrop anekrpuyeckoit unaykuun. Teopema ["aycca ans OIIK-1.3.1
BekTopa D
10 I'pannunsle ycnosus 11 BeKTopos D u E OIIK-1.3.1
11 OnexTpoéMkocTs. KoHneHncaTopsl OIIK-3.B.1
12 [TapannenbHOE ¥ TOCTIEAOBATEIBHOE COSTMHEHUE KOHIEHCATOPOB OIIK-3.V.1
13 DHeprus MEeKTPUYECKOro MoJIs OIIK-3.3.1
14 Onextpuueckuid Tok. [MoTHOCTH TOKa OIIK-1.3.1
15 3axonbl OMa B 0OBIKHOBEHHOM U AuddepeHnnanbHon hopMax OIIK-1.3.1
16 3akoH OMa aJ1s1 3aMKHYTOM Lienn OIIK-1.3.1
17 3akons! Jlxoyins — JIeHna B 0ObIKHOBEHHOM 1 anddepeHnanbHoMl OIIK-3.3.1
dbopmax.
18 MarnuTHas UHIYKUIUS OIIK-1.3.1
19 3akoH buo — CaBapa — Jlamuiaca OIIK-1.3.1
20 MarauTtHas HHAYKIUS IPSIMOTO ITPOBOJA C TOKOM OIIK-3.B.1




21 B3aumoneiicTBre MpOBOJAHUKOB C TOKAaMU OIIK-1.3.1
22 JIumoIbHBINM MarHUTHBI MOMEHT. MarHuTHOE 1MoJie KOHTYpa ¢ TOKOM OIIK-3.3.1
23 MaruutHasi MHIYKIUS JBHOKYILErocs 3apsiaa. BzauMmoencTaue OIIK-1.¥.1
JIBUKYIIXCS 3apsI0B
24 JIB>KkeHUE 3apsKEHHBIX YaCTUIl B MATHUTHOM IT10JIE OIIK-3.B.1
25 Teopema o upKyIsAnuu BekTopa B OIIK-1.3.1
26 MarauTHas UHIYKIUs TOPOUIa U COJICHOUIA OIIK-3.¥.1
27 Mexanuueckasi paboTa B MarHUTHOM T10JI€ OIIK-1.V.1
28 Maruutsslii notok. Teopema I'aycca st Bexktopa B OIIK-1.3.1
29 MarHuTHBIN AUIOIL B MAarHUTHOM I10JI€ OIIK-1.3.1
30 Marueruku. Teopema o nupkyasuuu Bekropa H OIIK-3.3.1
31 SIBnenue hbeppomarneruzma OIIK-3.B.1
32 DNEeKTPOMarHUTHAs UHIYKIHS OIIK-3.V.1
33 Camounaykuus. Bzaumnast uHIyKIUS OIIK-1.3.1
34 DHeprusi MarHuTHOro MOJIst OIIK-1.3.1
35 BuxpeBoe anekrpuyaeckoe moie OIIK-1.3.1
36 Tox cmerneHus OIIK-3.3.1
37 VYpaBHenus Makcseinna OIIK-1.3.1
38 BonHOBOE ypaBHEHHUE HIIEKTPOMArHUTHOIO MTOJIS OIIK-1.3.1
39 CBolicTBa DJIEKTPOMATrHUTHBIX BOJIH OIIK-3.B.1
40 3aKOHBI MPEJIOMIIEHHS U OTPAXKEHMSI CBETA OIIK-1.3.1
41 KorepenTHocTh cBETa OIIK-3.3.1
42 WnTepdepeHius cBeTa OT IByX HCTOUHUKOB OIIK-1.3.1
43 Hudpaxus. [punnun Iolirenca — ®penens OIIK-1.3.1
44 3onbl Openens. dudpakuus Opayarodepa Ha menn OIIK-1.3.1
45 Jucnepcus ceeta OIIK-3.3.1
46 JudpakumonHas pemeérka OIIK-1.V.1
47 [Tonspusanus ceta OIIK-1.3.1




48 Crenens nosysipusanuu. 3akoH Majtoca OIIK-3.B.1
Cemectp 3
1 TennoBoe U3IydeHue OIIK-1.3.1
2 3aKOHBI U3TYYCHHS a0COIIOTHO YEPHOTO TelIa OIIK-1.3.1
3 ®opmyia Penes — Jlxxunca. Pacnpenenenue [1nanka OIIK-3.3.1
4 dotord ekt OIIK-1.3.1
5 TopMO3HOE PEHTI€HOBCKOE U3TyUYECHHE OIIK-1.3.1
6 ®dotonbl. KopnyckynspHO — BOJTHOBOM JTyaJu3M IS CBETa OIIK-1.3.1
7 Dddexkt Komnrona. Dmnupudeckue 3aKOHOMEPHOCTH B ciiektpax atoma | OIIK-3.Y.1
BOJIOpOZA
8 Monens aroma no Tommncony OIIK-3.3.1
9 Monens aroma no Pezepdopay. [locrynatet bopa OIIK-1.3.1
10 Teopus bopa — 3ommepdenbaa OIIK-1.3.1
11 Bonanst ae bpoitns OIIK-1.3.1
12 Bonnosas ¢pynkuus OIIK-3.3.1
13 VYpasuenue llpéaunrepa OIIK-1.3.1
14 CooTtHoltieHne HeonpeaenéHuoctel I 'eitzenoepra OIIK-1.3.1
15 MukpoyacTuiia B 0JHOMEPHOU MOTEHIUATIBHOM SIME C 00-MH CTEHKaMHU OIIK-1.¥.1
16 MukpodacTuiia B TpEXMEPHOM HEMPOHHUIIaeMOM NoTeHIMaabHoM siiuke | OINK-1.V.1
17 CTONKHOBEHHE MUKPOYACTHIIBI C TOTEHIIMATIBHBIM O0apbepoM OIIK-1.V.1
18 MukpouacTuiia B HEIpOHUIIaeMoil cepe OIIK-1.V.1
19 ["apMoHMUeCKH OCHIMIUIATOP B KBAHTOBOM MEXaHUKE OIIK-1.3.1
20 KBanToOBBIi1 poTatop OIIK-3.3.1
21 ATOM BOJIOpO/Ia B KBaHTOBOM MexaHuke. CriuH OIIK-1.3.1
22 ToxnecTBeHHOCTh KBaHTOBBIX yacTull. [Ipuniun [laynu OIIK-1.3.1
23 3anonHeHue AMEeKTPOHHBIX 000104ek. Tabnuia Menaeneesa OIIK-3.B.1
24 XapaKkTepUCTUYECKUE PEHTTEHOBCKUE CIIEKTPBI OIIK-3.B.1
25 OHeprus CBs3U B MOJIEKYJIE OIIK-1.3.1




26 Pacnipenenenune @epmu - upaka OIIK-1.3.1
27 Pacnipenenenne bo3e - DiiHmTelina OIIK-3.3.1
28 DHEpPreTUYeCKre 30HbI B KpHUCTALIax OIIK-1.3.1
29 [TpoBOAMMOCTH TOIYIIPOBOIHUKOB OIIK-3.B.1
30 CHOHTaHHBIC U BBIHYKJICHHBIC MIEPEXO0/IbI OIIK-1.3.1
31 [Tpuniun paboTsl na3epa OIIK-1.3.1
32 Knaccudeckas Teopus teruioemkocTs [romonra u [Itu OIIK-3.3.1
33 KBaHTOBas TeOpus TEMIOEMKOCTH DWHINTEIHA OIIK-1.3.1
34 KBanToBas Teopus terioeMkocTu JleGas OIIK-1.3.1
35 KonTakTHbIC SIBICHUS OIIK-3.B.1
Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Ne i/m [Tepeuens BompocoB (3a1a4) ans 3a4dera / qudd. 3ayera I/IHI[II/I<IE)£FOpa
Y4eOHBIM IJIAHOM HE TPEAYCMOTPEHO

MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOI pabOTHI

[lepeuenr TeM [l KypCOBOTO MPOEKTHUPOBAHUSA/BBHIIIOIHEHUSI KYpCOBOM pabOTHI

No 11/ [TpuMepHBIii IepedeHb TeM il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS
) KypcOBOl pabOThI
Y4eOHBIM MJIAHOM HE MPEIYCMOTPEHO
Bompocel i1 mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsI TECTOB

y Kox
Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHAMKATOpa
Tecr 1

1 BonHoBas ¢yHKIMS JOKHA OBITh: @) TOJIBKO KOHEYHOM; OIIK-3.B.1

0)TOJIbKO HENMPEPBHIBHOM; B)TOJIBKO OJHO3HAUHOM; ') KOHEYHOH,

HEINPEPBIBHOW, OTHO3HAYHOM.
2 Bri0epure npaBmiibHYyI0 GOPMYTUPOBKY Ul COOTHOIIEHUS OIIK-3.B.1

HEONPENEIEHHOCTEN ...

a) AE-AP>h, 06) AF-AP>h, B) Ax-At>h, 1) AE-At>

h

3 Kakoe kBaHTOBOE YHCII0, 3a/1at01IEE€ COCTOSIHUE DJIEKTPOHA B aTOME OIIK-1.V.1

BOJOPO/JA,

ompeieNsieT 3HaueHue ero sHeprun?  a) [1aBHOE KBaHTOBOE
gucno. 0) OpOurambHOE KBAaHTOBOE YKCIO. B) MaramrHoe
KBaHTOBOE uncio. T) CnuHOBOE KBAHTOBOE YHCIIO.




JI71st p — COCTOSTHUS AJIEKTPOHA B aTOME OpOUTATIBLHBIII MOMEHT
umnysibca Ly paBeH:

a) 0, 6) A3, B) 12, r) h (h — nocrosnuas [lnanka)

OIIK-3.B.1

depMUOHAMH ABIIAIOTCS: ) BCE pa3psyKEHHbIC YACTUIIBI, O)
YaCTHULIBI C MTOJIYLIEJIBIM CIIMHOM, B) YaCTHIIbI C LIEJIBIM
CIIMHOM, T') HEITpaibHbIE YaCTUIIbI

OIIK-3.V.1

CranuonapHoe ypaBHeHnue lllpénunrepa umeer Bua: a) Ay+ Uy =

a* 2m
Ey; 0)— -~ Ay+ Uy =Ey B) Ay+ ?(E—U) v =0;r)

a® aw
—— AP+ U¥Y =1ih —, rae y =y (x,y,2); ¥ = (x,y,2,1);
im at

U — noreHuuanbHas sHeprusi;  E - nonHas sHeprus

OIIK-3.B.1

DJIEKTPOH B aTOME HaXxoAuTcs B d-cocrosiauu. Onpeaennre
MaKCUMaJIbHOC 3HAYCHUEC INPOCKIIMN MOMCHTA UMITYJIbCA Ha
HaIpaBJIeHNE BHEITHETO MATHUTHOTO TIOJIS:

a)h; 0)2h; B)3h;

OIIK-3.B.1

YacTuia B IOTCHIMAIBHOM SIME IIMPUHOM | HAXOAUTCSI B OCHOBHOM
COCTOSIHUH.

[110THOCTH BEPOSTHOCTH HAXOXKICHUS YacTHIIbI B HHTEpBaie 0<x<I
MaKCHMaJsbHa I1pu

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

OIIK-1.V.1

Tect 2

KaxoB ¢u3udeckuii cMbICI BOTHOBOM (pyHKIIMH?

a) MukpouacThIia mpeAcTaBiIsIeT COO0H BOJTHOBOM MakeT.  0)
KBagpat Moayns BOJIHOBOM (PYHKLIMHU ONPEeNsieT II0THOCTb
BEPOATHOCTH  OOHApy’>KEHUsS 4acTUlbl  B) AHcamMOJb 4acTHUIL
BeAET ce0sl TaK JKe, Kak BOJIHA.

OIIK-3.B.1

Bri6epute npaBusibHy0 GOPMYIUPOBKY IJ1s1 COOTHOLIEHUS
HEOIPENEIEHHOCTEN MJIs YaCTHULBI JIETALIEH BIOJIb OCH X ...

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

OIIK-3.B.1

Bpemennoe ypaBnenue llIpéaunrepa nmeer BUI:

AT i a2
a)———=—— AP+ U¥ 6) —
i gt 2 2m

AP+ U¥=1h

2m .. d¥
B) AY+ re Y-U=-1h oo e ¥ =Y¥(x,y,z1); U=U(X,y,z,t)

OIIK-1.V.1

PannanbpHas IIOTHOCTh BEPOSITHOCTH [UIsl OCHOBHOT'O COCTOSIHUS
9JIEKTPOHA B aTOME BOJOPOJa UMEET MAaKCUMYM IIpu: a) T = 273, 0)

L) )
r ==, B) T =1 (I — pacCTOSHHE IIEKTPOHA 10 AApa, 11 — MEePBHIH

OOPOBCKUH paanyc)

OIIK-3.V.1

6. bozoHamu SBISIFOTCS: @) BCe pa3psyKEHHbIE YaCTUILIBI, 0) YaCTHIIbI
C MOJIYLIETIBIM CIIMHOM, B) YaCTHUIIBI C IIETIBIM CIIMHOM, T)
HEUTpAIbHBIE YACTHUIIBI

OIIK-3.B.1

7. 3a10THEHHOH 3JIEKTPOHHOM 000710YKEe COOTBETCTBYET IJIaBHOE
KBaHTOBOE 4ncio n=3. Onpenennure Yucio 31EKTPOHOB Ha ATOU
000J104Ke, KOTOPbIE HUMEIOT OJIMHAKOBbIE KBAHTOBBIE UKCIIa

OIIK-1.V¥.1




ms:—% a)2; 06)9; B)18

7 8. Hactuiia HaXOAUTCS B MOTEHIUAIBHOM ME MIUPUHOM |. OIIK-3.B.1
CootserctBre Mexay uncioM N TOYeK, I71e BOTHOBAs (DyHKIIHS
obparaercs B Hylb B HHTEpBaiie 0<X<|, ¥ KBAHTOBBIM YHCIIOM N
BBITJISIIUT TaK

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

8 12. CnHOBOE TMPOMArHUTHOE OTHOIICHHUE JIJIsl AJIEKTPOHA PABHO: OIIK-1.V¥.1

g g 2=
a) e’ 6) ;a B);

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoquveckue  MaTepUalbl,  ONPEACISAIONIME  MPOLEAYpPhl  OICHUBAHUS
WHIMKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJIEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromuxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi 00y4aroIIMUXCsl 10 OCBOCHUIO IUCIUIITUHbBI

11.1. Meroauueckue yKazaHus s OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia .

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE W3JIoKeHHe ydeOHoro marepuana. HasHaueHue COBpeMEHHOH JIEKIMU B
paMKax JUCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOro [O3HaHMS, HOBEHUIIMX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporiecce JEKIUs BBIIOJHSAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIEKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHON oO0jacTu 3HaHUd, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABICHUE O TUCIUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUTIIIMHAMH.

[TnanupyemMbl pe3ynbTaThl IPU OCBOEHUHU 00y4aOUIUMCS JIEKIIMOHHOTO MaTepHaa:

-II0JIy4EHHE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBS3aHHBIX 3HaHHUM, YPOBEHb KOTOPBIX
ONPENIEIAETCS LEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

-[10JIy4€HHE OTbITa TBOPUECKOI pabOoThl COBMECTHO C IIPEIOJIaBaTENEM;

-pa3BuTHE  NPO(ECCHOHATBHO—JENOBBIX  KayecTB, JIIOOBM K  MpeAMeTy W
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

-TMIOSIBJICHHE HEOOXOIMMOT0 HHTEPECa, HEOOXOIMMOTO ISl CAMOCTOSITEILHOM paOOThI;

-[I0JTy4€HHE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHUsl HAYKH M TEXHUKU U O IPOTHO3€
UX pa3BUTHUS Ha OIM>KalIINe roibl;

-Hay4yuTCsd METOAMYEeCKH oOpalaThiBaTh MaTepual (BbIIENATh TJaBHBIE MBICIH U
MOJIOKEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, HOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

-[10JIy4€HHE TOYHOTO IIOHUMaHUS BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHH.

JleKMOHHBI MaTepua’l MOXKET COINPOBOXKAATHCS JAEMOHCTpAlMEd CIIalI0B U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK M0 JUCIUTUINHE.




11.2. Meroauyeckne yKazaHusi Ui OOY4YalOMIMXCS MO MPOXOXKICHHIO MPAKTHYECKUX
3aHATUN

[IpakTuyeckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX (OPM OpraHu3aliu y4eOHOTrO
Ipolecca, 3aKII0Yaronasicsl B BHIIOJHEHUN 00yUYaIOLUMUCS OJI PyKOBOJCTBOM MPEIO1aBaTeNs
KOMILJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOU
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, ONbITA TBOPUYECKON ACSITEILHOCTH.

[{enbro MPaKTUYECKOTO 3aHSITUS JUIsl 00YYaIOLIErocs SBISETCS IPUBUTUE 00ydaroIeMcs
YMEHUI U HAaBBIKOB IIPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnanupyemsble pe3ynbTaThl IPU OCBOEHUU 00yYarOUIeMCsl IPAKTUYECKUX 3aHSITHIA:

-3aKperieHue, yriiyOlieHWe, pacllupeHue W JeTalu3alus 3HAaHUM 0pU  pelIeHUu
KOHKPETHBIX 3a/1a4;

-pa3BUTHE  TO3HABATENIbHBIX  CHOCOOHOCTEH,  CaMOCTOSITEIBHOCTH  MBIIUICHHUS,
TBOPYECKON aKTUBHOCTH;

-OBJIaJICHHE HOBBIMU METOJaMHU W METOJMKAMHM M3y4YEHHUS KOHKPETHOM yueOHOMU
JUCLIUIINHBL,

-BbIpa00TKAa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHUSI TOJYYEHHBIX 3HAHWM Ui
BBITIOJTHEHMS 3aJJaHHAI;

-o0ecreueHne palMoOHATLHOTO COYETaHHUS KOJUIGKTMBHOW W WHAMBHUAYaJIbHON GdopMm
00y4eHusI.

DyHKIUU PAKTUYECKUX 3aHITUI:

-[103HaBaTEeJIbHA;

-pa3BUBAOIIAs;

-BOCIIUTATEIIbHAS.

[To xapakTepy BBIIOJHSEMBIX OOYYAIOUIUMCS 3aJaHUM IO MPAKTUYECKUM 3aHSITHIM
N0JIpa3esisAtoTCs Ha:

-03HAaKOMUTEJIbHBIE, IPOBOJAMMBIE C LEIbI0 3aKPEIJICHUSI U KOHKPETU3alUU U3YYEHHOTO
TEOPETUYECKOI0 MaTepraa;

-aHaJIUTHYECKHE, CTaBAILIUE CBOCH LIENbI0 MOJTY4YeHHE HOBOM MH(GOpMallMd Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

-TBOpPUYECKHE, CBSI3aHHBIE C IMOJIyYCHHEM HOBON HMH(OpMANMKU MyTEM CaMOCTOSATEIHHO
BbIOpaHHBIX MMOJXO0/0B K PEIIECHUIO 3a]1a4.

@opMBl  OpraHM3allMM MPAKTHYECKUX 3aHATUH ONPENENSIOTCS B COOTBETCTBHHM CO
crnenupuYecKuM O0COOEHHOCTSIMHM Y4€OHOM IUCHUIUIMHBI M 1ensiMu oOydeHus. OHM MOTyT
IIPOBOAMTHCS:

-B UIHTEPAKTUBHOI (opMe (pelieHre CUTyallMOHHBIX 3314, 3aHITHSI 10 MOJIETUPOBAHUIO
pEAIBHBIX YCIOBHH, [EJIOBBIE WIPbI, MIPOBOE NPOEKTUPOBAHWE, HMHUTALMOHHBIE 3aHATHSA,
BbIE3JHbIE 3aHSTHUSI B OpraHu3auuu (MpeanpusaTus), AeioBas ydyeOHas Wrpa, pojeBas urpa,
MICUXOJIOTHYECKUI TPEHUHT, KeHC, MO3TOBOM IITYpM, IPYNIIOBbIE IUCKYCCHH);

-B HE WHTEPAKTHUBHOW (hopMe (BBINOIHEHUE YNPAXKHEHWH, pelleHHe TUIIOBBIX 3a1ad,
pelleHre CUTYallMOHHBIX 3aJ1a4u U IPYroe).

Mertonuka NnpoBeleHUs MPAKTUUYECKOrO 3aHATHS MOXKET OBITh pa3jiNMyHOM, MpPU 3TOM
Ba)XHO JIOCTH)KEHHUE O0IIEH 1enH JUCIUIUINHBL.

TpeGoBaHMs K TPOBEACHHUIO TPAKTUUECKUX 3AHITHI

[TpakTuyeckue 3aHATUS TPOBOJATCS B BHJAE OOCYXKIEHUS OCHOBHBIX THUIIOB 3ajady,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIIPOCAMH, pACCMATPUBAEMBbIMU B JIEKIIMOHHOM KypCe U B BHJIE
pa3bopa BOIIPOCOB, KOTOPHIE MOTYT BO3HUKHYTh Y CTYAEHTOB ITPH OCBOEHUH MaTepHaa.

Metoauueckre ykazaHHsS IO MPOBEICHUIO TNPAKTUYECKUX 3aHITUA NpPUBENEHBI B
CIIEAYIONMX IMocoOuax umeromuxcs B O6ubmuoreke I'YAII B HameuaTaHHOM U 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. KonebGanuss um BonHbl. Tepmomunamuka. COopHuk 3amau //M.M.
KoBanenko, F0.A. Kysuenos, M.H.Kyns6unkas, H.I1.JIaBpoBckas, H.H.JIutBunoBa, E.B.



Mouaps , }0.A. HoBukosa, B.®. Opnos, /I.E.Ilorapes, B.K. Ilpununko, E.B. Xonunesa. 10.H.
Hapes, B.b.lllanun, b.®.1Iudpun, C.A. lepdak 2010. 84 c.

2. OnextpuuectBo. Marnetusm. Omnrtuka. COopuuk 3amad. /.M. Kosanenko,
H.IT.JIaBpoBckas, H.H.JlurBunora, E.B. PyrepkoB. }O.H. Ilapes, b.®.1lIudpun, C.A. lepdax
2013. 80 c.

3. KBanToBas ¢usuka. Coopauk 3anau //, 1.1 Kosanenko, H.I1. JlaBpoBckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. Ilnexorkuna, B.K. IIpununko, E.B. Pytskos, FO.H. Llapes, C.A
[lep6axk, 2004, 56¢.

11.3. Meroauveckue ykazaHusl JUisi OOYYArOIIMXCS IO BBITOJTHEHHUIO JTAOOPATOPHBIX
pabort

B xone BbImongHEHHS J1a0OpaTOpPHBIX paboTa OO0ydYaromMiics [OJDKEH YIIIyOUTbh H
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJMKONM U TEXHUKOMU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAMOHHON XapaKTePUCTUKON 00ydaromerocs.
BrimonHnenue m1abopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKON, pacueTHO-
AHAIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITUH.

Brimonnenue 1abopaTopHbIX pabOT OOydYAIOMUMCS SBISETCS HEOTHEMJIEMOW YacThIO
W3YYEHUS JUCUUIUIMHBI, OINpeAeNsieMoi y4eOHbIM IUIAaHOM M OTHOCUTCS K CpPEICTBaM,
o0ecreunBaroIIUM PELICHUE CIEAYIOIMX OCHOBHBIX 33/1a4 Y 00y4arolerocs:

- B paMKax JIaHHOM JUCUUIUINHBL,

-3aKpeIljieHrue, Pa3BUTHE M JETANU3als TCOPETUYECKUX 3HAHUM, TOJYyUYCHHBIX Ha
JEKLMSIX;

-[10JIy4eHHEe HOBOW MH(OpMaLUK N0 N3y4aeMOM TUCLUILINHE;

-npuoOpeTeHNEe HaBBIKOB CAMOCTOATEIBHOU paboThI ¢ J1a00paTOpHBIM 000pYAOBaHUEM U
npudopamu.

3ananne u TpeOOBaHUS K IPOBEACHUIO JIAOOPATOPHBIX paboT

B TedyeHme cemecTpa KaKAbld CTYIEHT B COOTBETCTBMM C paboyell MporpamMMoi Mo
nucuurinae dusnka JODKEH BBIMOIHUTH OMPECICHHOE YHCIIO JIabopaTopHbIXx padoT. Ha
Ka)XIYyI0 Ja0OpaTOpHYIO padOTy IUIaHUPYETCS HE MEHEe JBYX 3aHSTHU: OJTHO - Ha BBINOJIHEHNE
I/ISMCpCHI/II\/’I, U OJHO - Ha 3allUTYy OTYUCTA. OTyeTr nuIIeTcsT HE BO BpeMA SaHﬂTHﬁ, a IoMa Ujin B
oubmuoreke.

B Hauane cemecTpa A0 Hayajna 3aHATUI CTYAEHT JOJDKEH OBITh MPOUMHCTPYKTUPOBAH IO
TEeXHUKE O€30MaCHOCTH MpPU MPOBENCHUM JIAOOpaTOpHBIX paboT mo ¢usuke. IIpoxoxnenue
MHCTPYKTa)ka (PUKCUPYETCS B CIIEIUATBHOM XypHAJIEe; TaM HY)KHO 00s13aTeIIbHO PaCIHCaThC.

B naGopatopuio CTyIeHTHI JOJKEH HPUXOJUTh MOJrOTOBICHHBIMM K Ha3HAYE€HHOU
pabore. HeoOxoammo 3apaHee MpOYUTATh OMUCAHWE PAOOTHI W TEOPETHUECKUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3ziena Kypca. He 3a0biBaiiTe O peKOMEHJIOBAHHOM JHTEpaType U
00s3aTeNnpHO MoIy4YuTe B OMOIMOTEKE Bce MOCOOUs, BhITycKaeMble Kadeapo.

BeinonHATe paboTy CTYAEHTY pa3peliaeTcs, JUIIb M0ce T0IYyCKa, MOJy4eHHOro Mocie
Oecenpl ¢ mpenonasateneM. [IpernonaBaTens 10KeH yOSAUTHCS, YTO CTYACHT IOHUMAET:

KaKMe SIBJICHUs OH OyneT HaOJto1aTh U UCCIIeI0BaTh;

KaKas I1eJIb TIepe/l HUM MTOCTaBJICHA;

KaKMMHU PUOOPaMU M KaK BEyTCS U3MEPEHHUS;

KaK CJIeJIyeT MMPOBOJANUTH IKCIIEPHUMEHT.

[Tonmy4eHHslii Jomyck K paboTe oTMedaeTcs MpernoiaBaTesieM B KypHale.

B mnpomecce BeImoMHEHUsT Ta0OpaTOpPHOW pabOTHl HYKHO 00S3aTENbHO 3aroJIHUTh
IPOTOKOJI U3MEPEHUH. Y KaKJ0ro CTYJeHTa MPOTOKOJI U3MEPEHUN OJDKEH OBITh CBOM; BEACHUE
OJTHOTO TPOTOKOJIA HECKOJIBKUMH CTYIIEHTAMH BMECTe He jJomyckaercs. [IpoTtokon Benercs Ha
mucte popmara A4. B npoTokose J0HKHO ObITh OTPaXKEHO:

TOYHOE TIOJIHOE Ha3BaHWE U HOMEp JabopaTOpHONl pPabOTBl B COOTBETCTBUHM C
METOIUYECKUM II0COOUEM;



dbamMuIHsL, THUIUAIIBI CTYICHTa U HOMEP TPYIIIIBL;

(dbamMuIMs 1 MHUIUAIIBI IPEToJIaBaTes;

Ta0JIMIla TEXHUYECKUX XapPaKTEPUCTUK W3MEPHUTEIbHBIX MpUOOpoB (Ha3BaHue mpubdopa,
pabouuii Tuana3oH, 1eHa JIeJIeHUs, KJIACC TOYHOCTH U JIp.);

napaMeTpbl yCTAaHOBKU, HA HEW yKa3aHHBIE,

pe3yJbTaThl U3MEPEHUIA;

JlaTa U MOAIHUCH CTYJEHTA.

Bce 3anucu JOJKHBI BECTHUCHh ABTOPYYKOM, IIAPUKOBOM, KANWUISIPHONM WMIIM TEJIEBOM
pyukoil. 3anuce HaOMIOAEHUM M JAHHBIX KapaHJAIIOM HE JOIYyCKaeTcs, KapaHAallloM MOXHO
JIUIIb YePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOIa» U MEPENUChIBAaHUE UX B
KOHIIE 3aHATHUS HAUYUCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTra BPEMEHM M BO3MOXKHOCTh
JOIYCTUTh OMIMOKY NMpHU mnepenuchiBaHud. CTapaTeabHOCTh U aKKypaTHOCTH JIydYllle IPOSBUTH
npu opopMIICHNHU OTYEeTA.

[To oxoHUaHUU U3MEPEHUI MPOTOKOJ 00S3aTEIBHO AAE€TCSA Ha MOJIKUCH MPENo1aBaTeNo.
be3 3Toil moanucu npOTOKOJI CUUTAETCA HEACHCTBUTENbHBIM. [IoANUCh CTyeHTa B IMPOTOKOJIE
0003HayaeT, 4To OH OTBEYACT 3a BCE IPOBEICHHbIC HM3MEpPEHHUs, a IMOANUCH MpernojaBaTess
O3HayaeT, 4yTo paboTa NEHCTBHUTENHHO BBHINOJNHSIACH M YKa3aHHBIC 3HAYCHHS JCHCTBUTEIHHO
MOJTy4Y€Hbl UMEHHO T€M CTYJEHTOM, KOTOPBI COCTABUJI MPOTOKO.

[To pe3ynbTaram, 3a)MKCHPOBAHHBIM B MPOTOKOJIE M3MEPEHUH, CTYIEHT AOMa IHILIET
OTYUeT W 3alIMIIAeT ero Ha cienaymomeM 3aHaTuu. [Ipu 3amuTe oTyeTta MOryT OBITH 3a/JaHbI
JTr00bIe BOMPOCHI MO TEOPUHM HM3Yy4aeMOro SIBJICHHS W 10 MOJYYCHHBIM pe3ylbTaTaMm. 3a
MPUHSTHIN OTYET MPEINoiaBaTeNb BBICTABISET CTYAEHTY OIICHKY U IOCJE 3TOr0 COO0IIaeT HoMep
Y Ha3BaHUE cienyromel 1abopaTtopHOil paboTHl.

Crtpykrypa u hopma oTuera o 1abopaTopHOil paboTte

OTuer JOKEH COepKaTh CIENYIOIINE Pa3aebl:

1. ens paboTHI.

Ona cdopmynupoBaHa B ONHCAaHHHM JaOOPAaTOPHON paboOTHI, OTTyda €€ CleIyeT
MeperucaTh.

2. Onucanue 1a60paTOpHON YCTaHOBKHU.

Ornucanue yCTaHOBKH JIOJKHO ObITh KpaTkuM. CrieyeT orpaHuunThCs (QyHKIMOHATBHOM
WIM 3JEKTPUYECKON cXxeMoW ycTaHOBKHM. He HyXHO NpUBOAMTH BHEUIHETO BHUAA IMPHOOPOB.
Jlanee He0OX0IMMO OMHUCATh HKCIIEPUMEHT U MEPEUUCITUTh U3MEPUTEIbHBIC TPUOOPHI B TaOIHIIE
TEXHUUYECKHUX XapaKTEPUCTUK, IEPEHECEHHOU U3 IPOTOKO0JIa U3MEPEHU.

3. Paboune Gpopmybl.

PaGounMu Ha3pIBaroTCS TOJNBKO TE€ (QOPMYJbl, IO KOTOPBIM HENOCPEACTBEHHO
MIPOU3BOJIATCS BBIYUCIICHUS UCCIeayeMbIX BenuunH. CrneBa B ¢popMyle JOHKHO CTOSATh TO, YTO
CIIeIyeT ONpeAeNuTh, ClipaBa - TO, YTO U3MEPSIIOCh B paboTe UM U3BECTHO. Bce npuBenaeHHbIE
bopMyITbI TOMKHBI OBITH TPOHYMEPOBAHBI.

BriBoa hopmyst U TpOMEXYTOUHBIE BBIPAXKEHHS B 9TOM paszielie MPUBOIUTH HE HYKHO.
@opmynbl IS BBIUUCICHHUS TOTPEIIHOCTEH U TPOBENCHHS MaTeMaTH4ecKol oO0paboTKu
Pe3yJIbTaTOB U3MEPEHU B ATOM pa3zelie TOXKE HE MPUBOIATCS.

4. Pe3ynbTaThl U3BMEPEHUM U BBIYUCIICHUI.

B stoM pasnmene otuera MOJKHBI OBITH MPUBEIEHBI BCE M3MEPEHHBIC W BBHIYMCIICHHBIC
pe3ynbTaThl. [I0 BO3MOXHOCTH, WX HYXKHO MPEACTaBISATh B BUAE HATISAHBIX Tabnui. B
MPUBOAMMBIX 3HAYCHUSIX HEJIb3sI OCTABIISTH JIMITHUE JIECATUYHBIE pa3psasl (oapodHee 00 3TOM
noiieT peub Huke). B pabore MoxkeT ObITh HECKOJNBKO 3a/JaHul, BCE OHHM JOJKHBI OBITh
IIPUBENIEHBI B 3TOM pa3[iele.

5. IIpuMepsl BBIYUCIICHUM.

B »ToM paszgene oruera MOKHBI OBITH MPUBENCHBI MOAPOOHBIC TPUMEPHI BBIUYNCICHUN
o Kaxaou pabodeit hopmyne. He Hy)kKHO MPUBOAUTH BCEX BBIYMCICHUH, BIIOJIHE OCTATOYHO
OJIHOTO IpHUMepa MO KaXI0W popmyie. DTOT pa3fen HyXeH JUIsl TOTo, YTOOBI MPEno1aBaTelto
OBLJIO JIerye HalWTH OMIMOKY B BEIYUCIICHUSIX UM U3MEPEHUSX, €CITH TAKOBBIE BCTPETATCS.



6. Boruncrenue norpemHocTe.

B »ToM pasnmene otuera MOJDKHBI OBITH TMpEACTaBIEHBl (OPMYINBI, IO KOTOPHIM
IPOBOJMIIACH MaTeMaTH4ecKasi 00paboTka pe3ynbTaToB U3MepeHUl. JlOIKHBI OBITh BBIBE/ICHBI
dbopMyIbl, MO KOTOPHIM BBIYHCISUINCH CHUCTEMATUYECKUE U ClydyallHble IOTPEUIHOCTH H
IPECTaBJICHbI IPUMEPHI BBIYUCICHUN MO KaX/I0H U3 HUX.

DTOT pazjien 0T4eTa caMblid CIOXKHBIN i cTyaeHTOoB. [1o HemMy 6o0sbIlie Bcero BOIpOCoB,
B HeMm Oojbine Bcero ommuOok. Teopus morpemrHocTeld OOBIYHO OBIBACT HamUCcaHa s
MOJTOTOBJICHHOIO YWTAaTelNsd, 3HAaKOMOTO C BbICIIEH MareMmaTukoid. B Hacrosimiem mocoouun
aBTOPBI IIOCTAPAJIUCh OCTaBUTH JIUIIb CAMOE Ba)KHOE 110 ATOH TEME M M3JIOKUTh Marepuall Io
BO3MOXXHOCTH IPOCTO.

7. I'papuxu u pucyHku.

HebGonpmre rpaduku U pUCYHKH pa3MeENIaloTCs B TEKCTe, a Oonpmue - popmata A4 -
NPUBOJAATCS HA OTIACIBHOM JMCTe. B m000M ciiydyae OHM JOJDKHBI OBITh HOJNHMCAHBI H
IIPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. ['paduku 006s3aTenbHO
BBITOJIHSIOTCS. HA MIJUIMMETPOBOM Oymare. Ha xaxoil ocu JH0MDKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKMX €JMHULIAX BJIOJIb Hee OTKJIanabiBaeTcs. Ha camMux ocsx MOMKHBI OBITh
HAHECEHb! TOJBKO Y3JIbl KOOPJIMHATHOW CETKU. I3MepeHHbIe Ha ONbITe 3HAUEHUs MOANUCHIBATh
Ha ocax He ciexyeT. Ha rpaduk o0s3aTenbHO HAHOCSATCS BCE DKCHEPUMEHTANbHBIE TOYKU, U
IPOBOAMUTCA coequHstomas ux JuHusA. OKOJIO OJHON MM HECKOJIbKUX TOUEK OTKJIAJbIBAOTCS
CUCTEeMAaTUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOLIUX HM3MepeHui (moapodHee 00 3TOM Moiiner
peub HUXKeE).

8. OKoHUaTENbHBIE PE3YIbTAThI, UX OOCYKICHHE, BHIBOJIBI.

B osToM pa3zzmene ordyera HY)XHO MOJIBECTH HUTOTI NpojAeTaHHOW paboTel. Cremyer
HAIUCaTh, KAKUE MOTYYCHbI BEJIMYUHBL, U C KAKUMU MOTPEUTHOCTSIMH.

Ecnn usmepeHus npoBOIUINCH Pa3HbIMU METOAAMHU, TO O0SI3aTENIbHO HY)KHO CPaBHHUTH
9TU Pe3yNbTaThl M WX MOTPEIIHOCTH, CHeJaTh 3aKIIOUeHUE, KaKoW MeToi Jydile, TOYHEe,
yao0Hee.

Ecnu u3BecTHO TabnuyHOE 3HAUYEHHWE M3MEPEHHOW BEIMYMHBI, TO HY)XHO 00s3aTeNbHO
CPaBHUTBH €T0 C MOJTYYEHHBIM Ha OTBITEC 3HAYCHUEM U J]aTh apTyMEHTHPOBAHHOE 3aKIIFOYEHUE 00
WX COBIAJCHUH WJIM HECOBMAICHUU.

Ecnu B paGoTe 3Ha4eHMs] OJJHOW M TOW K€ BEIIMYMHBI MOJYYEHbI IKCIIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YNbTaThl HY>KHO 00s3aTeIbHO CPaBHUTh M JaTh apryMEHTUPOBAHHOE
3aKJII04YeHre 00 UX COBNAJICHUHU WM HECOBIAICHUU.

B cnywae, korma Mexay CpaBHHUBaeMbIMHM BEJIWYMHAMU HMEIOTCS HEIONYCTUMBIE
PacXoXkJIEHHUs, 3TO HYXHO 0053aTe€IbHO OTMETHTh B OTYETE M BbICKA3aTh IMPEANOIOKEHHE O
BO3MOYHBIX IPUYMHAX 3TOTO HECOBIAICHUS.

Ecnu B paboTe cTaBUIIOCH LIETBIO IPOBEPUTH KAKONW-TO (PU3HUECKUN 3aKOH WM U3YyYUTh
SBJICHHE, TO B JIaHHOM pa3zjesie HeoOXOAMMO JaTb OOOCHOBAHHBIM OTBET Ha IMOCTaBJIEHHBIN
BOIIPOC.

BbIBOJ 10KEH COOTBETCTBOBATH 1IENTU PAOOTHI.

TpeboBanus k ohopmIIEHUIO OTUYETA O JIabopaTOpHOU padoTe

Otuet no 1abopatopHOi paboTe T0JKEH BBIOIHATHCS Ha JucTax Gopmara A4. 3anucu
Ha JIMCTaX BEAYTCS TOJBKO C 0J1HOH cTopoHbl. [1o KpasM sncra oykHaA OBITH OCTaBJIEHA paMKa
muprHOI He MeHee 20 MM. DTy paMKy pUCOBATh Ha JIMCTAX HE HYKHO, HO M 3aCTYyIaTh 3a Hee He
cienyer. B pamMke B BepxHeM TMOJ€ HYKHO JIMIIb IIOCTaBUTh HOMEpP CTPaHUIIBL.
[TpoHyMepOBaHHBIMH JIOJIKHBI OBITH BCE JIUCTHI OTYETa, HAYMHAS C TpeThero. IlepBulil JaHCT —
TUTYJBHBIA U BTOPOU JIUCT — MPOTOKOJ U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucaTh oT pyku. Ecnu Bl ncnone3yere dyxkue 3aroToBKH, TO OyabTe
TOTOBBI OTBEYATh 33 BCE «3aMMCTBOBAaHHBIE» OLIMOKH, KOTOPbIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCA K (popMyiam, KOTOpble BbI MOICMOTpENH Y KOTr0-TO, @ HE BHIBEJIH CaMH.
Jlyumie cnpocuth mnpenoaaBarens. OH MOJCKaXeT WIM HPOBEPHUT, MpaBuibHO U y Bac
MOJYyYHIIOCh.



TuTynbHBIA TUCT pabOTHI MOXKET OBITH HAMKMCAH OT PYKH WM HalledaTaH Ha MPHUHTEpE.
DJIEKTpOHHAs BEPCUS TUTYJIBLHOIO JINCTa HaxonuTcs Ha caite ['Y Alla.

Metoauueckie yKa3aHHs 110 BBINOJHEHHIO J1a0OpaTOpHBIX padOT MpHBEIEHBI B
CIEYIOIUX MOCcOOMsIX, uMeromuxcs B oubnuoreke ['YAIIl B HameyaTraHHOM U 3JIEKTPOHHOM
BUJIC:

1 Mexanuka. Komebanus u BoiHbl. MonekynsapHas ¢usuka. JlabopatopHsid
npaktuky™m //U.M. KoBanenko, H.IL. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, JI.E.
[Torapes, B.K. Ilpumunko,. FO.H. Ilapes, b.®. [lludpun, 2014, 132 c.

2. OnexTpudecTBo U MarHeTusM. Jlaboparopusriii npaktukym// /E.H. Kotnukos, C.41.
Illep6ax, W.M Kosamenko, KO.A. KysnemoB, M.H. Kynpounxkas, H.I1. JlaBporckas, H.H.
JlutBunosa, I'.JI. [Inexorkuna, B.K. [Ipununxo, E.B. Pyrekos, , FO.H. Lapes, b.®. [ludpun,
2010,84 c.

3. BonnoBast ontuka Jlabopatopusiii mpaktukym //E.H. Kormwmkos, W.IL
Kpexrynosa, H.II.JIaBposckas, FO.A. HoBukoBa, A.H. Tponun 2013 68 ¢
4. KBantoBas ¢usuka. JlaGoparopuenii mnpaktukym //I.A. BecnuueBa, W.U

Kosanenko, H.II. JlaBpoBckas, H.H. JlutBunosa, B.®. Opnos, B.K. Ilpununko, C.I1.danees,
E.B.Xonunesa, O.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

11.4. Meroanueckue yKa3aHUs JUISL oOyJaromuxcsi 1o MPOXOKICHHUIO
CaMOCTOSITENIbHOM paObOTHI

B xone BBINIOJIIHEHUSI CaMOCTOSITEIbHOW PaOOThI, OOYYAIOIIMIICS BBIMOJIHSIET padoTy MO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJICTBE MperojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

Jns oOywarommxcs 1Mo 3a04Hoil ¢opme oOyueHus, camocTosiTelbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporecce BBINMONMHEHHUS CAMOCTOSTENBHOM PaboOThI, y oOyuaromierocs (Gopmupyercs
1enecoo0pa3Hoe IIAHUPOBaHUE PabOUEro BpEMEHH, KOTOPOE MO3BOJIET UM pa3BUBAaTh YMEHMUS
Y HaBBIKM B YCBOGHHMM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 00ECIeurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B IEPHOJ OOYYCHHS, IIOMOTaeT TOJYYUTh HABBIKM TTOBBINICHUS
pohecCHOHANBEHOTO YPOBHSIL.

MetonuyeckuMu ~ MaTepuaiaMM,  HalpaBJSIIOIIMMH  CAMOCTOATEIbHYIO  paboTy
00yYaromuxcs BISIOTCS:

-y4e0HO-METOIMYECKU MaTepual Mo TUCHUIUINHE;

-METOIMYECKUE yKa3aHUs MO BBIMOJIHEHHIO KOHTPOJIBHBIX padoT (715 00yJarommxcs Mo
3a04HOM (hopmMe oOyueHus).

11.5. Meroauueckue ykazaHus g OOy4YalOIIUXCS M0 TPOXOXKIECHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCHEBAEMOCTH INPEIyCMaTpPUBAaET KOHTPOJIb KadyecTBa 3HAHUU
00y4aroImuxcsi, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

OCHOBHBIMHU (paKTOpaMU TEKYIIET0 KOHTPOJS 3HAHUNA OOYYarOIIMXCs SBJISIETCS YCTHBIN
ONpOC Ha JIEKUMOHHBIX WM TNPAKTHUYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpencTBaMM  TEKYLIETO KOHTPOJs MOTYT ObITh Oecenbl mpenojaBaTelss W CTYIEHTA,
KOHTPOJIbHBIE BOTIPOCHI U 3a/1aHU.

Pe3ynbTarhl TEKylero KOHTPOJIs YCIEBAEMOCTU CIYXaT OCHOBOM ISl IPOMEXYTOUYHOMN
aTTecTallMu: MOJIy4EeHHUs 3aueTa WIM JOMyCcKa K 3K3aMeHy Wiu Au¢depeHInpOBaHHOMY 3a4eTy
1o y4yeOHOM JUCLHUIUINHE.

B Tteuenue cemectpa mis momycka K dK3aMeHY Wi U GEpPEeHIIMPOBAHHOMY 3a4eTy
CTYAEHTY HEOOXOAUMO cIaTh He MeHee 75% 1abopaTopHBIX U MPAKTUYECKUX PadoT.

11.6. Meroaudeckue yKa3zaHUs JUIsl O0YJAFOIIUXCS IO MPOXOXKICHUIO MPOMEKYTOTHON
aTTECTALIUH.



[Ipomexxyrounass  arTecranust — OOy4aloIUXCs  NPEIyCMaTpUBAaeT  OLICHUBAHHE
MIPOMEXKYTOUHBIX M OKOHYATEIBHBIX PE3y/IbTaTOB OOYYCHHS MO mucHuIuimHe. OHA BKIIIOYACT B
cebs:

-3K3aMeH — (popMa OIICHKH 3HAHUH, MOJYYCHHBIX OO0yYaroIIMMCS B MPOIECCE U3YyUCHUs
BCGfI JUCHUIIIIMHBI UJIN €€ 4aCTHU, HAaBbIKOB C&MOCTOHTGHBHOﬁ pa60TbI, CHOCO6HOCTH HpI/IMeHHTL
UX JUIS PEIICHHs IPaKTUYECKHX 3a7ad. JK3aMCeH, KaK IPaBHJIO, HPOBOAMWTCS B IEPHOJ
9K3aMEHAIIMOHHOW CECCHUU W 3aBEpIIACTCS ATTECTAIMOHHON OIICHKOW «OTIUYHO», «XOPOIIOY,
«YIOBJICTBOPUTEIIBHO», «HEYOBJIICTBOPUTEIBHO». DK3aMEH MOXKET IMPOXOJIUTh B BHJIE YCTHOTO
OTIpOCa UM TECTUPOBAHUSI.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




