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AHHOTaUs

Jucuunnuna «®dusmka» BXOIUT B 00pa30BaTeIbHYyI0 IPOrpaMMy BBICIIETO 00pa30BaHUS
— mporpaMMy OakajaBpuaTa [0 HampaBJIeHUIO NOAroToBKH/ crernuanbHocT 13.03.02
«ONeKTpOdHEepreTuKa U JJIEKTPOTeXHUKa» HampasieHHocTH «l{udpoBas sHepreTuxay.
Juctumumaa peanu3yercs kadenpoit «No3y.

JlucuuniauHa HalejaeHa Ha (GOpMUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

OIIK-3 «CnocobeH MpUMEHSATh COOTBETCTBYIOMIMHA (DPU3MKO-MaTeMaTHYECKUI ammapar,
METOJIbl aHallu3a U MOJENMPOBAHHUSA, TEOPETUYECKOTO W IKCIEPUMEHTAIBHOTO HCCIeI0BaHUS
IPY PELICHNH MPO(PECCHOHATBHBIX 33124

CopepxaHue IUCHUIUIMHBI OXBaThIBA€T KpPYr BOIIPOCOB, CBSI3aHHBIX C IpoOiieMaMu
o0mieit pusuku.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMAaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKIINH, JabopaTopHbIe PabOThI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIbHAS
pabora.

[TporpaMMoil TUCHMITIMHBI MPETyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyJO0eMKOCTh OCBOCHHSI JUCIHUILIMHBI COCTaBlsieT 12 3adeTHbIX enuHuI, 432
qaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS IO JUCIHILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-IIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
MU3MEPEHUSX, BEIUMCICHHUSIX U 00pabOTKe pe3ylIbTaTOB 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 OOYYCHHUS 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 JTOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) Konx n HaumeHoBaHue Konx n HauMeHOBaHME HHIMKATOpA
KOMIIETEHIINH KOMIIETCHIIMH JOCTHKEHMS] KOMIIETEHIIUU
OIIK-3 Cnocoben
IIPUMEHSITh
Z)?;;BKG;_CTBYIOIHHH OIIK-3./1.4 nemoHCTpUpYET 3HAHUE }
. AJIEMEHTAPHBIX OCHOB ONTHKHU, KBAHTOBOU
MaTeMaTUYECKUn

MEXaHHWKH ¥ aTOMHOH pu3uku
OIIK-3./1.5 nemoHCTpUpYyET NOHUMAHUE
(bU3MUECKUX SBICHUHN U YMEET IPHUMEHSTh

amrapar, MeTO/Ibl
O6menpodeccuoHanbHbBIE | aHATU3a U

KOMITCTCHIIHH MO/JICIIMPOBAHMUS,
(du3nYecKue 3aKOHBI MEXaHUKH,
TEOPETUIECKOTO U .
MOJICKYJISIPHOU (DU3HUKH, TEPMOTUHAMUKH,
AKCIIEPUMEHTAIBHOTO
JIEKTPUYECTBA U MAarHETU3MA ISl PEIICHHUS
UCCJICIOBAHMS TIPH
TUTIOBBIX 33134
pelIeHUH
PO EeCCHOHABHBIX
3ajau

2. Mecro nucuumianssl B ctpykType OI1
HucnunnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSAX, pPaHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYECHHUH CIEAYIOIINX AUCLIUTIINH:
— « MaremaTuka. AHaTUTHYECKass TEOMETPHS U JIMHEWHAsI anredpay,

— « MaremaTuka. AHaTUTHYECKAss TEOMETPHS U JIMHEWHAsI alredpay,
- «Marematuka. Teopus BEpOATHOCTEN U MaTEMaTUYECKast CTATUCTUKAY.

3HaHUs, TOJMyYEHHbIE NPU HU3YYEHUU MaTepuana JaHHOW JHUCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsI IPU U3YUYEHUU IPYTUX JUCLUILINH!
—  « DNEKTPOTEXHUKa»,

—  « DIJIEKTPOHUKAY,

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanaple 00 00meM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB Y4eOHOM
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe STOW TPYJO0EMKOCTH TI0 CeMecTpaMm) MPeICTAaBICHBI B
Taodmmie 2.

Ta6mmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMKOCTb IO ceMecTpam

Bun yue6HO# paboTh Bcero

Nel | N2 [ N3




*k
HpHMe‘IaHI/IC: KaHAUJATCKHUU 3K3aMCH

1 2 3 4 5

Oobwasn mpyooemKocmb OUCUUNIUHDL, 19/ 432 4/ 144 3/ 108 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3aHamus, BCEro 4ac. 48 16 16 16
B TOM YHCIIC:

nexiuu (JI), (dac) 24 8 8 8

npaktuueckue/cemunapckue 3ansarus (113), 12 4 4 4

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 12 4 4 4

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 27 9 9 9
Camocmosmenvnas paboma, Bcero (4ac) 357 119 83 155
Buo npomesicymounoit ammecmayuu. 3a4er, OK3., OK3. OK3.
madd. 3ager, sk3amen (3ader, Judd. 3auq, JK3., OK3.
DK3.*%*) OK3.

4. CopepxaHue JUCIUTUTHHBI

4.1. PacnpeneneHue TPyI0EMKOCTH JUCIHUILTHHBI IO pa3jesiaM U BUAAM 3aHITHIA.
Pazpgenbl, TeMbI TUCHUTIITUHBI U UX TPYJOEMKOCTh IIPUBEICHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazgenbl, TeMbl quCIAIUIAHET | JIekmmm I13 (C3) (wac) | JIP (wac) |KII (gac) |CPC (uac)
(dac)
Cewmectp 1
Pasnen 1. Mexanuka 4 2 2 40
Paznen 2. KoneGanust ¥ BOJHBI 2 1 2 40
Pasnen 3. Mosnexyisipaast pusuka 2 1 39
Hroro B cemecTpe: 8 4 4 119
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 4 2 2 28
Pasnen 5. Maruetusm 2 1 28
Pasznen 6. Onruka 2 1 2 27
Hroro B cemectpe: 8 4 4 83
Cemectp 3
Paznen 7. KBanTtoBas onTuka 2 1 2 52
Paznen 8. KBanToBas MexaHuka 4 2 52
Paznen 9. Craructuueckas ¢pusuka 22 1 2 51
Hroro B cemectpe: 8 4 4 155
Uroro | 24 12 12 0| 357




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Conep:xanne pa3aesioB ¥ TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0NHIIE 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IIHUKJIA

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

Pazpen 1. Mexanuka

IIpenmer mexanuku. Mexanudeckoe asmkeHue. llonarne cocrosHusa n
JNETEPMUHU3M B KIIACCHUYECKOM MEXaHUKE. YPaBHEHUS ABWXKECHUA. [ paHUIbI
IIPUMEHMMOCTH ~ KJIACCUYECKOM MEXaHUKH. PendTuBHCTCKass UM KBaHTOBasd
MEXaHMKa

Kunemaruka IBUKEHHMS MaTepHalbHOM TOYKU. CKOPOCTh M YCKOPEHHE.
HopmasnbHOoe UM KacatenbHOE YCKOpeHHs. Panuyc KpHUBHU3HBI TpPaeKTOPHUHU.
OcHoBHas 3ajaya KMHEMATUKU MaTepUalbHOM TOYKM. KuHemaTuka IBHKCHUS
abCOJIOTHO TBEpJOrO Tena. BpalmieHwe TBEpIOro Tena BOKPYT HETOABIIKHOU
ocu. CBsI3b IMHENWHBIX U YIJIOBBIX BEJIMUMH IIPU BPAILATEIbHOM JIBH)KEHUU.

WnepunanpHple cucteMbl orcyeTa. OCHOBHBIE 3aKOHBI KJIACCHUYECKOMN
OUHAMMKU - 3akoHbl HproroHa. OCHOBHas 3azada JUHAMUKHA MaTepUaIbHOU
Touku. Hennepuuanbubie cuctemsl oTcuera. Cuiibl HHEPLUUU. 3aKOH COXpaHEHUs
uMmnyisca. LlenTp macce u ero npuwxenue. Cuctema LEHTpa Macc.

Mexanunueckas pabota u MomHocTb. Kunernyeckas sneprus. Ilomst cuo.
KoHcepBaTuBHBIE M JUCCUIIATUBHBIE CHJIBL. Y CIOBHE NMOTEHIUAIBHOCTH IIOJIS
CWI. 3aMKHYTbIE U HE3aMKHYTblEe cucTeMbl. [loTeHImanbHas 3HEPrusi CUCTEMBI.
CBs13p MeXy OTEHLUAIbHOW SHEPTUEN U MOJEM KOHCEPBATUBHBIX CUJ. 3aKOH
COXpPaHEHHUs MeXaHU4YecKoi 3Heprun. CucTeMbl €UHMUII.

MOMEHT cuiIbl U MOMEHT HMIIyJIbCa. YPaBHEHHUE MOMEHTOB. 3aKOH
COXpaHEHHs MOMEHTAa HMIIyJdbca. MOMEHT WuMIyJbca TBEPAOTO Teia
OTHOCHUTEJIBHO HENOJABWKHOM ocu. MoMeHT uHepuuu. OCHOBHOE ypaBHEHHE
JUHAMHMKU BpaIlaTeIbHOrO JBMKEHUS TBepAoro tena. KuHermueckas sHeprus
BpAILAIOLIErocss TBEPAOrO Tela. YPABHEHMs JBUKCHHS U YCIOBUS PAaBHOBECHS
TBEPJOTO TeNA.

[Tpuniun  otHocutenbHOocTH [amuies, mnpeoOpazoBanus [amues.
[TocTynatel ciennaibHON Teopuu OTHOcUTeNbHOCTH. [IpeobpazoBanus Jlopenia
n caenctsusg U3 HuX. OCHOBBI pENATHBUCTCKOW MexaHUKH. HHTepBai, ero
WHBAapUaHTHOCTb.  PenmstuBucTckuid  uMmmnynasc.  OCHOBHOE — ypaBHEHHUE
PENATUBUCTCKON JUHAMMKHU. KuHeTHueckas sHEprust peasiTUBUCTCKOM YaCTHULIBI.
Cs13p Macchl M sHepruu. CBsi3b MEXJy SHEpruedl MU UMIYJIbCOM YacTHIIBI.
OcHOBHbIE HJ1eU 00111ei TeOPUH OTHOCUTEIBHOCTH

Paspen 2 ®u3zuka KoaebdaHuil ¥ BOJIH

['apmoHMuecKUid M aHrapMOHMYECKMH OCHWIIIATOp (MaTeMaTHUYeCKun
MasTHUK, (U3NYECKUN MasTHUK, KojeOaHWsA TOJ ACWCTBUEM YIPYroW CHIIBI).
Cnoxenue xonebanuil. @OU3MYECKUI CMBICT CHEKTPAJIbHOTO Pa3I0KEHUS.
HuddepenunansHoe ypaBHeHue kojeOanuil. CBoOojaHBIE, 3aTyXarouue
KoseOanus. BeiHyxeHHble kojeOanus. PezonaHc.

Kunematrka BOJIHOBBIX IPOIIECCOB (IUIOCKUE U ChepUIeCcKHUe BOIHBI).
Bonnosoe ypaBHenue. [IpuHuun cyneprno3unuu. DHeprus BoaHbl. [IoTok
sHepruu. MIHTeHcuBHOCTH BOJIHBL. CTostuas BosiHa. 3ByK. OCHOBHBIE
XapaKTePUCTHKU 3BYKOBOM BOIHBL. D ekt [onnepa aJis 3ByKOBBIX BOJIH

Paznen 3 MoznekymsipHas pusmka




TepmonuHamMuueckue COCTOSSHHST W mporecchl. [loHsaTtne ¢yHKIUN
cocrosiHus. BuytpenHsisi sHeprusi. KommuecTBo Ttemnotel. Paborta Tema mpu
n3MeHeHnn ero obOwvema. IlepBoe Havamo TepMoaMHAMHUKH. Temmeparypa u
BHYTPEHHSS JHEPrus Kak (QYHKIUS COCTOSHUS. TeIIoeMKOCTb. DHTPOTHSL.
Btopoe u TpeTbe Havyana TepMmoauHamMuku. Teopembl KapHo. 3aKoH Bo3pacTaHus
suTponuu. [Topsiok u 6ecriopsok B mpupoje. TepmoaguHamudeckne GyHKINU.

WNneanpHpiii  Ta3  (ypaBHEHHE COCTOSIHMSI, BHYTPEHHSS OHEPTHS,
TEIUIOEMKOCTH, YpaBHCHHE aauadarel, paboTa MpH PA3IAYHBIX MPOIECCaXx,
suTpomnusl). BeposatHocTs u dnykryanuu. Pacnpenenenus Makcsemna. CkopocTu
TEIJIOBOTO JIBIKEHUSI MOJeKyn. CpemHsis KUHETHYeCKass SHEpPrusi MOJICKYII.
OCHOBHOE ypaBHEHHE KMHETHYECKOW TEOPUU UICAIbHBIX ra30B. Pacnpenenenue
Bonpumana. DuTponus u BeposTHOCTh. Da30Bble paBHOBECHUSI U MPEBPALICHUSI.
DJIeMEHThl HEPABHOBECHOW TEPMOJIMHAMUKH. SIBIICHUSI IEPEHOCA, KUHETUYECKHUE
sBieHus. KongencupoBanHoe coctosinue. Kunematuka u AMHaMHMKaA KAJIKOCTEN
H Ta30B.

Pasnen 4

DNEeKTPUYECTBO.

OneKkTpocTaTMka B BaKyyMe. 3aKOH COXPAHEHHUs 3JIEKTPUYECKOro
sapsiia. 3akoH Kynona. Cucremsl enuuun. [Ipunuun cynepnosunuu. CHcTEMBI
BapsSHKEHHBIX YacTHLl. DJIEKTpUUYECKHM aumoib. PaboTta cuil as1eKTpocTaTnyeckoro
nons. TeopemMa O WMPKYISALMM BEKTOpa HanpsykeHHOCTH. IloTeHumanbHOCTh
DIIEKTPOCTATHUECKOro nojsi. Hanps»KeHHOCTh M MOTEHIMall 3JIeKTPOCTaTHUECKOTO
10J1s1, CBA3b Mexay HuMu. Teopema ["aycca [uist ayieKTpoCTaTHYeCcKOro mojs B
Bakyyme. [Ipumenenue teopemsl ['aycca k pacuery noseil.

OnekTpocTaTMka B BemiecTBe. Tumbl audiekTpukoB. [lonmspuzanus
IuaaekTpukoB. CBOOOJHBIE M CBs3aHHbIE 3apsaabl.  JludnexTpuueckas
BOCIPUUMYHUBOCTb.  JlUdJeKTpuueckass  MPOHULAEMOCTb.  DIEKTPUUECKOe
cmemienne (uHaykuus). Teopema I'aycca st 37eKTpudeckoro mojis B
IUBJIEKTPUKE. Y CIOBUS HA IPAaHULE pa3zesia ABYX AUIEeKTpUuKoB. [Tone BHYyTpH
IPOBOJHUKA W y ero moBepxHocTH. OOmas 3amadya 3JIEKTPOCTATHKU.
DNEeKTPOEMKOCTh POBOIHUKA.

Konzgencaropbl. DHeprus CHCTEMbI MIEKTPUYECKUX 3apsAA0B. DHEPrus
3apsHKEHHOro MNpoBOoAHMKA. OO0beMHas IUIOTHOCTh SHEPTUU BJIEKTPUUECKOTO
TOJIS.

VYcioBus — CylIecTBOBaHUS — 3JEKTPUUECKOrO  TOKAa.  YpaBHEHHUE
HEeMpPEepbIBHOCTH.  DJEKTPOJBMXKYyIIAs  cuia. HemoTeHIManbHOCTH — MOJIA
CTOpOHHMX cui. 3akoHel Oma u JDxoyns-JleHma B UHTerpanbHOM U
g depeHnanbHoN hopmax.

Pasnen 5

DeKTpoAHAMUKA

Marnurocraruka B Bemectse. HamarunueHHOCTb. MOJIEKYIISIPHBIE TOKH.
MarnuTtHas BOCIPUHMMYMBOCTb. MarHuTHas NPOHULAEMOCTh. HampskeHHOCTH
MarHuTHOro noss. JlnamarHeTuku, napamarHeTuku, peppoMarneTuku. Teopema
O LMPKYJSALMK BEKTOpa HANpsHYKEHHOCTM MArHUTHOTO MOJs (MHTErpajbHas U
muddepernmanbHas Gopmbl). Y CIIOBHS Ha TPaHULE IBYX MarHeTHKOB.

3akoH ®apanes. IlpaBwio Jlenma. CamomHaykuus. VHIYKTUBHOCTS.
B3aumuas nanykuus. Bzanmuas uHaIykTuBHOCTh. OOBEMHAs INIOTHOCTh SHEPTUU
MarHuTHOTO nojsi. BuxpeBoe anekrpuueckoe mose. Tok cmemenus. Cucrema
ypaBHeHuil MakcBemia. MarepuaibHble ypaBHeHHs. KBasuctanyoHapHbIE TOKH.
WNuBapnaHnTHOCTh ypaBHEHUII MakcBemsia OTHOCUTENIBHO MpeoOpazoBaHuUil
Jlopenua. I[IpyHIMII OTHOCUTENBHOCTH B 3JIEKTPOAUHAMUKE.

Pasmen 6

Onruka.
BonHoBoe ypaBHeHHME Uil AJIEKTPOMArHUTHOM  BOdHBL.  CBOMCTBa

AJeKTpoMarHuTHEIX BOJH. Bekrtop I[loitHTHHra. MHTEeHCHBHOCTH cBeTa. DddexT




Jlomnepa sl 37EKTPOMAarHUTHBIX BOJH. OTpakeHHWe M NpeOMIICHHE CBETa.
Ontuueckoe wu3obpaxkenue. Ilpunnun Depma. HWHTepdepeHuus cBera.
KorepentHocth u  MoHOXpomaTHuHOCTb. [udpakmus csera. [IpuHiun
I'rolirenca-®penens. Meton 300 @penens. Judpakmus Opaynrodepa Ha ImeTn
u mudpaknroHHon pemietke. ['omorpaduu. EcTecTBeHHBI M MOISIPU30BAHHBIN
cBeT. 3akoH Mamtoca. [lonspuzanus cBeta Nnpu OTPAKEHUU U IPETOMIICHUU.
3akon bprocrepa. [[BoitHoe mnydenpenomieHue. HopmanbHas W aHOMasibHas
nucnepcusi. @a3zoBas u rpymnnoas ckopoctu. @opmyina Panes. Dnements: Oypbe
- ONTHUKU.

Pasnen 7

KBanroBas onrtuka

TennoBoe wu3nydenue Tten. 3akoH Kupxroda. 3akoHB H3ITydSHUS
abcomoTHO uepHoro Tena. KBantosas runoresa u ¢popmyna [Inanka. KBantoBas
ontuka. Porordpdexr, ombiTel CromeroBa. Dotonsl. JlaBneHWe cBeTa.
KopmyckynsipHO-BosTHOBOH nyanu3m uist cBeta. Dddexr Komnrona.

Pasnen 8

KBaHTOBas MexaHuKa

Teopuss bopa. Oneitel @panka u ['epua. KopmyckynspHo-BoIHOBOM
IOyanu3M MuKpodactull. I'mmoresa ne bpoiinsa. ®@a3zoBas U rpymnmnoBasi CKOPOCTH
BosIH 1e bpoins. BonnoBoit maker. CTaTuCTHYECKOE HCTOJIKOBAaHUE BOJIH JI€
bpoitnsa. [punmun neompenenenHoctu [eiizenOepra. BomuoBas ¢yHkius, ee
OCHOBHBIE cBoiicTBa. Omeparopsl (U3HYECKHX BEIUYMH. BpemeHHoe u
crauvoHapHoe ypasHeHue Illpeaunrepa, KBaHTOBbIE cOCTOsiHUA. KBaHTOBBIE
ypaBHeHUs JBWkeHMs. C(CBoOonHas dactuna. Yactuna B O€CKOHEYHOM
noTeHUHanbHou siMe. KBanToBwlli ociwuisatop. Hynesas sHeprus, HyleBble
koneOanusi.  [lpoxokneHue  4acTUIbl  4Yepe3  MOTCHIHMAIbHBIA  Oapbep.
TynuenbHbIN 3P HEKT.

AtomM Bomopoga B KBaHTOBOM MexaHuke. KBaHTOBbIE uucia.
OpOuTanbHbIl MEXaHWYECKMH M MAarHUTHBIE MOMEHTBHI 3JIEKTPOHA B aTOME.
OpOutanbHoe rupoMarHuTHoe orHomeHue. OmnbiT Illtepna u ['epnaxa. Cnun
aiekTpoHa. [IpyHIMI TOXIECTBEHHOCTH MHMKpodacTHll. depMHOHBI U OO30HBI.
CumMerpusi BOJHOBOW (PYHKUIMH CHUCTEMBl OJMHAKOBBIX wyacTull. [IpuHImn
[Taynu. OObsicHeHue nepuojauyeckoil cucremsl 3nemenToB J[.M.Menzaeneesa.
DHepreTu4ecKuil ciekTp aToMoB ¥ MoJiekyJ. [Ipupoa XuMuyeckoi CBsI3u.

Pasnen 9

CraTtuctuyeckas (puznka

Craructuueckuit  Meroa. dazoBoe mnpocTpaHcTBO. Pacmpenenenue
I'n66ca. CrartucTuueckoe UCTOJNIKOBaHUE dHTpornuu. CBoOOIHAs SHEPrus.
CraTucTuueckoe ONMCAHWE KBAaHTOBOW CHUCTEMBI, pa3iauydue MEXIY
KBaHTOBOMEXAHWYECKOM M CTaTHCTUYECKOW BeposTHocTAMHU. Kitaccuueckas
cratuctuka Makcsemia-bonermana. KBantoBele cratuctuku ®epmu-/{upaka u
boze-Oiinmreiina. CpaBHEHUE pa3INYHbIX CTATUCTHK.

Pacnipenenenne ®@epmu-Jlupaka ais 3J€KTPOHHOTO Ta3a. DIIEKTPOHBI B
Kpuctaynax. JHeprust @epMu, BBIPOKACHHBIN U HEBBIPOXKACHHBIN 3JIEKTPOHHBIN
ra3. DJIEKTPOHHAsI TEIUIOEMKOCTb. TeIIOEMKOCTh KPUCTANIMYECKOW PEIIeTKH.
Knaccuueckas teopus, Teopus DiiHiureiiHa u Jle6as. @oHoHbI. POTOHHBIN ras.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

Ne
/o

Templ mpakTHYECKUX
3aHATUN

N3 Hux No
®opmsbl .
TpymoeMKocTh, |mpakTHYecKoi |pa3aena
MPAKTUICCKIX
. (gac) MOATOTOBKH, | AMCIIHII
3aHATUN
(gac) JIUHBI




Cemectp 1

Kunemartuka Hu Pemrenue 3agau 1 1 1
1 | nuamuka
MAaTepHAIbHON TOUKH
Kunemaruka u Pemtenue 3amau 1 1 1
2 | qguHamMuKa aOCOJIFOTHO
TBEPJIOTO Tea
Kunemaruka u Pemrenue 3amau 1 1 2
3 | guHAMuKa KoJiebaHuil
MonexkynspHo- Pewenue 3anau 1 1 3
4 | KUHEeTHYECKasi TCOPHS
Cemectp 2
1 | HanpspkeHHOCTH u Pemenue 3amau 1 1 4
IMOTEHI[HA
AIIEKTPOCTATHYECKOTO
OJIst
2 | JIBmwxeHue Pemenue 3amay 1 1 4
3apsSOKCHHBIX YaCTHIl B
AIEKTPOCTATHUECKOM
roJje
3 | UHOyKIMsT MarHUTHOTO Pemtenue 3amau 1 1 5
oJs. Cutel B
MarHUTHBIX ITOJISIX
4 | UaTepdepenimus, Pemenue 3amau 1 1 6
nudpakius,
TTOJISIpU3AITUS
Cemectp 3
1 | TemnoBoe wu3my4YeHUE, Pewtenue 3amau 1 1 7
dbotorddext
2 | Atom BOJOpOAA. Pemenue 3amau 1 1 8
ITocTtynater bopa
3 | YpaBuenue Pewienue 3amau 1 1 8
[Ipenunrepa
ITotreHnmanbpHbIC
Oapbepbl
4 | KBauToBas cTaTUCTHKA Pemenue 3amau 1 1 9
Bcero 12
4.4. JlabopaTopHBbIE 3aHATHS
Tembl 1a00OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B TabHIIE .
Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanme nabopaTopHbix paboT TpynOEMKOCTS, | MPAKTHUCCKOH | pasena
/1 (gac) MMOATOTOBKH, | JUCIIHI
(gac) JIMHBI
Cemectp 1
1 | Masarauk Makcseia 2 1
2 | Maremarnyeckuii 1 00OPOTHBIN MassTHUKH 2 2

Cemectp 2




1 | Onpenenenue 3eKTPOEMKOCTH KOHJIEHCATOPA 2 4
2 | Konbra HeroToHa 2 6
Cemectp 3
1 | IIpoBepka 3aKOHOB TEIJIOBOTO U3JIy4YEHUs 2 7
2 | OnpeneneHue IMIMPUHBI 3alPEIICHHOW 30HBI 2 9
TIOJTYTIPOBOTHUKA
Bcero 12
4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOIHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsl camocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B TaOIUIIE 7.
Tabmuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh
N Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
Bua camocrositensHOM paboTh
qac qac qac qac
1 2 3 4 5
H3ydeHne TeopeTHuecKoro MmaTepuania 87 29 20 38
nucuuruael (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 90 30 21 39
ycneBaemoctu (TKVY)
KonTponbusie pabotsl 3a0unnkoB (KP3) 90 30 21 39
[ToaroToBKa K MPOMEKYTOTHOH 90 30 21 39
arrectaruu (I1A)
Bcero: | 357 119 83 155

5. Ilepeuenp yueOHO-METOUUECKOTO 0OECIICUEHUS

JUISL CAMOCTOSTETTEHOM pabOThI 00YYAIONIUXCS TTO TUCIHUIUIUHE (MOIYITIO)

yqe6HO'MCTOHI/I‘{eCKHe MaTCepuaibl JIA CaMOCTOSTEIbHON pa6OTBI 06y11a}01111/1xc;1 YKa3aHbl B
.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN

Hepequb MEYAaTHBIX U 3JICKTPOHHBIX y‘Ie6HHX W3TaHUI ITPUBCJICH B Ta6J'II/II_IC 8.

Tabmmna 8— [lepeyeHp nMevyaTHBIX U DIIEKTPOHHBIX YUEOHBIX M3TaHUI

[Mudp bubnuorpaduueckas ccplika KonnyecTBo 3K3eMILIAPOB B
oubmmoreke(kpome
AJIEKTPOHHBIX IK3EMILISIPOB)
[53(075)] CagenbeB U.B. Kypc o0mieii pusuku: YueoHoe mocooue | ®O(4), ['C(94), 'CU3(1)
B 3 1. 2014. T.1. Mexanuka. MonekynspHas pusmka
[53(075)] CagenweB U.B. Kypc obmieit pusuku: Yuebnoe mocodue | ®O(4), 'C(94), ICU3(1)
B 3 1. 2014. T.2. DnekTpuuecTBo U MarHeTu3M. BosHBI.
Onruka.
[53(075)] CagenweB U.B. Kypc o6mieit pusuku: Yuebnoe mocodue | ®O(4), 'C(91), ICU3(1)

B 3 1. 2014. T.3. KBanToBas ontuka. AToMHas pU3HKa.




®usuka TBEpAOro Tena. Pu3uka aTOMHOTO s11pa U
AJIEMEHTAPHBIX YaCTHULL

[53(075) C12 | CaBennes U.B. Kypc pusuku: YuebHoe nocobue B 3.T. DO(2), 'C(93)
T.2. OnexrpuuectBo. Konebanus u BoaHbL. BomHoBas
ontuka. 2008

[531 B83] Uponos U.E. Mexanuka: OcHOBHBIC 3aKOHBI. M.: ®us- I'C(133), 'CY3(1), I1I'(6)
matiut, 2015

[53(075) Tpodumona T.U. Kypc ¢usuku. 2007, dO(3), I'C(27)

T76]

53(075) T76] | Tpodumona T.U. Kypc dpuzuku. 2003 I'C(35), KJI(5) T'C(134),

I (8)

[531 B83] Hponos U.E. Mexanuka: OcHOBHBIC 3aKOHBL. M.: ®us- I'CU3(1), CO(1), DO(4)
MaTiauT, 2015 DO(2), I'C(66),

[ 537(075) Uponos U.E. Dnexrpomaraetn3m. OCHOBHBIC 3aKOHBI. CO(1), II'(18)

183] 2015

534.2(075) Uponos U.E. Bonrossie nporieccsl. OcHOBHBIE 3aK0HBI. | DO(63), ['C(14), III'(8)

183] 2015

530.145(075) | Upomos W.E. KBanToBas dusrka. OCHOBHBIC 3aKOHBI. I'C(66), III'(16)

183 2015

[531 B83] Uponos U.E. ®dusuka makpocucrem. OcHoBHbIC 3akoHbL. | DPO(3), 'C(138), I1I'(30),

2015

Ilepeuenn
TeJIeKOMMYHHKaHI/IOHHOfl CEeTn

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOH cetu «IHTepHEeT»

SJICKTPOHHBIX O6p8.30BaTeJ'H>HI:>IX

«HTEpHETY,

npuBesieH B Tabmuie 9.

pecypcos
HeO6XOI[I/IMBIX J1s1  OCBOCHUA AUCHUIIIINMHBI

UH(POPMaIMOHHO-

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMAMOHHO-
TGHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHeT»
URL anpec HaumenoBanue
(http://lib.aanet.ru/) bubnunoreka ['YAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru ®dwusuka 3

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI

8.1. [lepeyenp mporpaMMHOro oOecreueHus, HCHOIb3YEeMOro IpH

00pa3oBaTeNbHOTO MPOoIecca Mo JUCIUILITHHE.

Tabmumna 10— [TepeueHs IporpaMMHOTO 00€CIICUCHHS

OCYHICCTBJIICHUHN

[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOecTieueHus peacTaieH B Tadbmuie 10.



http://lib.aanet.ru/

Ne /1 HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUITITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0aza
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTEeNFHOTO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MatepuaIbHO-TEXHHUYECKON 0a3bl

Ne | HammeHoBaHWE COCTaBHOI 4acTH MaTepHUAIbHO-TEXHHYECKOM Howmep aynutopun
/1 0a3bl (npu HEOOXOMMOCTH)
1 | JlekunoHHast ayAUTOPHSI
2 | CnenmanusupoBaHHas 1aboparopusi «MexaHHKa 31-04
3 | CneumanusupoBaHHas jJaboparopus « INEKTPOMArHeTU3M 32-04
4 | CrnenmanusupoBaHHas adoparopust «ONTHKa 32-06
5 | CneumanusupoBanHas naboparopus «KBantosas ®usukar» 32-03, 32-05

10. Onenounbie cpeacTBa AJIsl MPOBEICHHS MPOMEKYTOUHOH aTTeCTAI[IH
10.1. CoctaB OLICHOYHBIX CPEICTBAJS IPOBEACHUS INPOMEKYTOYHOM aTTeCTallUH
00yJaromuxcst Mo JUCIUIUTHHE pUBeACH B Tabmmue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl MPOBEJCHUS IPOMEKYTOYHOM aTTeCTalluu

Bun npomexyTodHOM arTecTauyu ITepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnmcok BONpoCOB K IK3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KoTopas nmpuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayuIbHas mIKana P P (bopup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpPasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO TPHBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJOXKEHHUS C MPAKTHYCCKOM
JIESITSIIbHOCTHIO HAIPABJICHHS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOABLI H 000OIIEHHUS;

— CBOOOJTHO BIIQJICET CHCTEMOM CIIeMATN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETESHITUI

(XOPOLIO»
(Ga4TCHO»

— 00yJaromuiics TBEPI0 YCBOWI MPOTPaMMHBIA MaTepHall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI U 000OIEHMS;

— BJIAJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«YJIOBJICTBOPUTEIIHHOY
«3aYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONYCKAaeT HeCYIIECTBEHHBIE OMNOKN H HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC MIOJI0KEHUS,

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

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

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

No Kon
[lepeuens BonpocoB (3aa4) AJs IK3aMEHa
n/n MHAMKATOpa
CemecTp 1
1 OcHoBHbIE KHHEMaTHYECKHE MOHATHS. KnHeMaTnka MaTepuanbHOU OIIK-3./1.5
TOYKH. CKOPOCTh U YCKOPEHUE MATEPUAIBHON TOUKH

2 Y ckopeHue py MJI0CKOM KPUBOJIIMHEHHOM JIBUKEHUH OIIK-3./1.5
3 Kunemaruka abCcoII0THO TBEPIOTO Tena OIIK-3.]1.5
4 CBs13b JTMHEWHBIX U YIJIOBBIX BEJIUYNH OIIK-3./1.5
5 O0600111eHHBIE KOOPUHATHI U CTETIEHH CBOOOIBI OIIK-3.J1.5
6 OcHoBHasl 3a/1aya KHHEMATHKH JJI1 MaTEpUAIbHON TOYKU OIIK-3./1.5
7 3akonbl HeroToHa OIIK-3.11.5
8 3axoHbl Kenuiepa v 3aK0H BCEMUPHOTO TATOTEHHUS OIIK-3.11.5
9 [TpuHuMI neTepMUHU3MA OIIK-3.11.5
10 3aKOH COXpaHEeHMsI UMITyJIbca OIIK-3./1.5




11 TeopeMa 0 ABUKEHUU LIEHTPA MacC OIIK-3.J1.5
12 ['paBuTaIIMOHHAS M MHEPTHAS MAaCChI OIIK-3.1.5
13 MOMEHT CHJIBI U MOMEHT UMITyJIbca. Y paBHEHHE MOMEHTOB OIIK-3.1.5
14 3aK0H COXpaHEHUs MOMEHTAa UMITYJIbCa OIIK-3.1.5
14 CekTopualibHast CKOPOCTh OIIK-3.1.5
15 Pabota, MOIITHOCTh ¥ KMHETUYECKAs SHEPTUS OIIK-3.11.5
16 IToTeHnuanbHble ¥ HENOTEHIINAIbHBIE CUIbI OIIK-3.J1.5
17 IToTeHumanbHas YHEPIUs, 3a4KOH COXPAHEHUS MEXAHUYECKOU SHEPrUu OIIK-3./1.5
18 MomeHT nHepuuu OIIK-3./1.5
18 Teopema IllTeitnepa OIIK-3./1.5
19 MomeHT umnyibca abCOJIIOTHO TBEPOTO Teja OIIK-3.11.5
20 Kunernueckas sneprus ATT. Pabora u momntHocTh Bpamenust ATT OIIK-3.11.5
21 [TpuHIM OTHOCHUTENBLHOCTH [ amues OIIK-3.11.5
22 DxcnepuMeHTanbHble npeanocsuiku CTO OIIK-3.1.5
23 [TocTynatel DiHIITEHA, TpeoOpa3oBanus JlopeHia OIIK-3.1.5
24 CrnenctBust u3 npeobpazosanws Jlopenna. 3akoH crnoxxenus ckopocteit B | OIIK-3. /1.5
CTO
25 WuTeppan OIIK-3./1.5
26 PenstuBucTckas nuHaMuKa OIIK-3.11.5
27 WMHBapuaHTBl TEOPUU OTHOCUTEIBHOCTHU. [IpUHIIUI SKBUBAJIECHTHOCTH OIIK-3./1.5
28 HeunepnuanbHble CHCTEMBI OTCUETA OIIK-3.11.5
29 JuddepenunanbHoe ypaBHeHHE KOneOaHUN PY>KUHHOTO MasTHUKA, ero | OIIK-3./1.5
peleHue
30 BekropHas nuarpamma OIIK-3.J1.5
31 DHeprus rapMOHHUYECKHUX KOJIeOaHHi OIIK-3./1.5
32 YcnoBrs BO3HHUKHOBEHHS KOJIEOaHMI OIIK-3.J1.5
33 du3nyeckuii 1 MaTeMaTHYECKUI MasTHUKHU OIIK-3.J1.5
34 3aryxaromme KojieOaHus OIIK-3.J1.5




35 Brinyxnennsie koneOanus. Pezonanc OIIK-3./1.5
36 Crnoxxenue KoneOaHuii OJHOTO HAMpaBJICHHs ¢ oguHakoBbIMU yactotamu | OIIK-3. /1.5
37 CrokeHue B3aMHO MEePIEHIUKYISIPHBIX KOJIeOaHmi OIIK-3.1.5
38 Bosnbl. OCHOBHBIE TOHATHS OIIK-3.11.5
39 YpaBHeHHE Oeryinei BOJHBI OIIK-3./1.5
40 BonnoBoe ypaBaenue. CKOpOCTh BOJHBI B YIIPYTOi cpefie OIIK-3.11.5
41 OHeprus BOJIHbI OIIK-3./1.5
42 NHTEeHCUBHOCTH BOJIHBI OIIK-3./1.5
43 O dexr Homnepa OIIK-3.11.5
44 Hudpakus BonH. [Tpuniun ['rolireHca OIIK-3.1.5
45 WuTepdepeHius BoIH OT ABYX HCTOYHUKOB OIIK-3.1.5
46 Crosiune BOJHBI OIIK-3./1.5
47 Jucnepcusi, rpymnmnoBasi CKOpOCTb BOJH OIIK-3.1.5
48 Uneanbubiii Ta3. [laBieHne Ha CTEHKY cocyaa OIlK-3.1.5
49 [TapameTpsl cocTOsIHUA, TEMIIEpATypa. Y paBHEHNE COCTOSIHUA, OIIK-3. 1.5
GYHKIHS COCTOSTHUS
50 BHyTpeHHsIsI SHEepTHsI H1eaIbHOTO ra3 OINK-3./1.5
ol PaGota npeansHoro ra3a B pa3iMuHbIX TEPMOJUHAMUIECKUX OINK-3.J1.5
MpOLIECCax.
52 [TepBoe Hayano TEPMOTUHAMHUKH. OIIK-3.11.5
53 AnmabaTuyeckuii mporiecc. OIIK-3./1.5
o4 [Tuxn Kapho OIIK-3.1.5
55 Pabora TenoBoro aBurarens OIIK-3.11.5
56 O06paTMOCTh TEPMOAMHAMHUYECKHX MIPOLIECCOB, Teopembl KapHo OIIK-3./1.5
57 HepasenctBo Knaysnyca. DHTpOnHS OIIK-3./1.5
58 DHTpOIHUS ¥ BEPOSTHOCTD OIIK-3./1.5
59 bapomerpuueckas ¢popmyna. Pactipenenenue bonpimana OIIK-3.J1.5

Cemectp 2




1 Hanpsx€HHOCTB 251eKTprdecKoro mojst. [IpuHIun cyneprno3uimm OIIK-3.1.5
2 [ToTenmman snekrpuyeckoro nosis. [Ipunnun cynepno3unuu. Teopema o | OIIK-3. /1.5
HUPKYJSuU BekTopa E
3 ITorok BekTopa E. Teopema ["aycca aiist BekTopa E OIIK-3.1.5
4 CunoBble IMHUY U 3KBUIIOTEHLIMAIbHBIE TIOBEPXHOCTH OIIK-3./1.5
5 CrnenctBus u3 TeopeMsl ['aycca OIIK-3.1.5
6 Hanpssk€HHOCTE M IOTEHIMAII AJIEKTPUYECKOTO AUIIOIA OIIK-3./1.5
7 DIIeKTPUYECKHI UL BO BHEIITHEM T10JIE OIIK-3.11.5
8 [TpOBOTHUKH B AJIEKTPUYESCKOM I10JIE OIIK-3.1.5
9 Husnextpuku. Bekrop snexrpuueckoit unaykuuu. Teopema ["aycca nis OIIK-3.1.5
BekTopa D
10 ['pannunblie ycnoBus 1ig BeKTopoB D u E OIIK-3.1.5
11 OnekTpoéMkocTb. KoHmeHcaTopsl OIIK-3.1.5
12 [TapamiensHOE ¥ TIOCIIEAOBATEIFHOE COSTUHEHUE KOHICHCATOPOB OIIK-3./1.5
13 DHeprus MEKTPUIECKOTO MO OIIK-3.1.5
14 OnekTpuueckuii Tok. [IMoTHOCTH TOKA OIIK-3.1.5
15 3axonbl OMa B 0OBIKHOBEHHOM U AuddepeHnnaibHon hopmax OIIK-3./1.5
16 3akoH OMa 1J1s 3aMKHYTOH 1Ienu OIIK-3.11.5
17 3akonsl Jlxxoyns — JIeHna B 0ObIKHOBEHHOM 1 auddepeHnnanbHoml OIIK-3./1.5
dopmax.
18 MarauTtHas UHAYKIHS OIIK-3.11.5
19 3akoH buo — CaBapa — Jlamuiaca OIIK-3./1.5
20 MaruuTHas HHIYKIUSA IPSMOro IPOBOJA C TOKOM OIIK-3.11.5
21 B3aumoseiicTBue NpoBOIHUKOB C TOKAMU OIIK-3./1.5
22 JumobHBINM MarHUTHBI MOMEHT. MarHuTHOE ToJie KOHTYpa ¢ TOKOM OIIK-3.1.5
23 MarauTtHas MHIYKIUS JIBYDKYIIEToCs 3apsaa. B3aumonelicTBue OIIK-3.J1.5
JBUKYTITUXCS 3aPSIOB
24 JIBukeHue 3apsHyKEHHBIX YaCTHUI] B MATHUTHOM I10JIe OIIK-3./1.5




25 Teopema o nupKyssuu BekTopa B OIIK-3./1.5
26 MaruutHasi UHAYKIUS TOPOUAa U COJICHOMU 1A OIIK-3.11.5
27 Mexanudeckas paboTa B MarHUTHOM T10JI€ OIIK-3.1.5
28 MaruutHsiii notok. Teopema ["aycca ns Bekropa B OIIK-3.1.5
29 MarauTHbIA JUIIOJIb B MAarHUTHOM IIOJIE OIIK-3.11.5
30 Marneruku. Teopema o nupkyasnuu Bekropa H OIIK-3./1.5
31 SBnenue peppomarHeTuzma OIIK-3./1.5
32 DJNeKTpOMarHuTHasE MHYKIUs OIIK-3.1.5
33 Camounnykuus. Bzaumnuas uaaykius OIIK-3.1.5
34 DHeprusi MarHuTHOro MOJIst OIIK-3.1.5
35 BuxpeBoe anekTpudeckoe mosie OIIK-3.1.5
36 Tok cMmerneHus OIIK-3./1.5
37 YpaBHeHust MakcBesia OIIK-3.1.5
38 BonHOBOE ypaBHEHHE 3JEKTPOMArHUTHOTO TOJIS OIIK-3.11.5
39 CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH OIIK-3.1.5
40 3aKOHBI MPEJIOMIICHUS U OTPAKEHHS CBETA OIIK-3./1.4
41 KorepenTHocTh cBETa OIlIK-3./1.4
42 WuTepdepeniiys cBeTa OT IByX HCTOUHUKOB OIIK-3./1.4
43 Hudpaxuus. [Ipunnun Itoiirenca — @penens OIlIK-3./1.4
44 3onbl Openens. Audpakuus OpayHrodepa Ha 1eau OIlIK-3./1.4
45 Hucnepcus ceera OIIK-3./1.4
46 JudpaxknuonHas pemeérka OIIK-3./1.4
47 [Tonspuzanus ceta OIIK-3./1.4
48 Crenenp nonsipuzanuu. 3akoH Mamtoca OIIK-3./1.4
Cemectp 3
1 TennoBoe u3nydeHue OIIK-3./1.4
2 3aKOHBI U3TYyYEHUs aOCOIOTHO YEPHOTO TeIIa OIIK-3./1.4
3 ®opmyna Penes — JIxunca. Pacnipenenenne [1nanka OIIK-3./1.4




4 dotordp ekt OIIK-3.]1.4
3) TopMO3HOE PEHTTE€HOBCKOE M3TyUeHNE OIIK-3./1.4
6 ®otonbl. KopnyckynsipHo — BOJIHOBOM Ayaliu3M JJIsl CBETa OIIK-3.1.4
7 Dddext Komnrona. OmMnupudeckue 3aKOHOMEPHOCTH B ciekTpax atoma | OIIK-3./1.4
BOJIOpOZA
8 Mopenb aroma o Tomricony OIIK-3./1.4
9 Moguenb atoma o Pesepdopay. [locrynarst bopa OIIK-3./1.4
10 Teopus bopa — 3ommepdenbaa OIIK-3./1.4
11 Bonusb! ne bpoitns OIIK-3./1.4
12 Bonnosas ¢pynkuus OIIK-3./1.4
13 VYpasuenue llpéaunrepa OIIK-3./1.4
14 CooTtHotieHne HeonpeaenéHuoctel I 'eizenoepra OIIK-3./1.4
15 MukpodvacTuiia B OTHOMEPHOM IMOTEHIIUATBLHOMN SIME C 00-MH CTCHKaMHU OIIK-3./1.4
16 MukpodacTuiia B TpEXMEPHOM HEMPOHHUIIaeMOM NoTeHIHabHOM siimuke | OIIK-3.71.4
17 CTOJNKHOBEHHE MUKPOUYACTHUIIBI C TOTEHIIUAIBHBIM OapbepoM OIIK-3./1.4
18 MukpoyacTuiia B HEMPOHUIIAEMOH cepe OIIK-3./1.4
19 ["apMoHMUeCKU OCIMIUIATOP B KBAHTOBOM MEXaHUKE OIIK-3./1.4
20 KBanTOBBI1 poTaTop OIIK-3./1.4
21 ATOM BOZOpO/Ia B KBAaHTOBOM MexaHuke. CiuH OIIK-3./1.4
22 Tox1ecTBeHHOCTh KBaHTOBBIX yacTull. [Ipuniun I[Taynu OIIK-3./1.4
23 3anonHeHue AMEeKTPOHHBIX 000104ek. Tabnuia Menaeneena OIIK-3./1.4
24 XapakTepUCTUYECKUE PEHTIEHOBCKHUE CIIEKTPBI OIlIK-3./1.4
25 OHeprus CBs3U B MOJIEKYJIe OIIK-3./1.4
26 Pacnpenenenne @epmu - lupaka OIIK-3./1.4
27 Pacnipenenenne boze - Ditnmreiina OIIK-3./1.4
28 DHepreTuyecKkue 30HbI B KpUCTAIax OIIK-3./1.4
29 ITpoBOAMMOCTB MOIYIIPOBOJHUKOB OIlK-3./1.4
30 CrioHTaHHBIE U BBIHYKJEHHBIE IEPEXOIBI OIlK-3./1.4




31 [Tpuniun paboTsl nazepa OIIK-3./]1.4
32 Krnaccuueckas reopus Teroemkocts Jrononra u [Itu OIIK-3./1.4
33 KBanTOBast TEOpHsI TETNIOEMKOCTH DWHINITCHHA OIIK-3.1.4
34 KBanToBas Teopus tertoemkocTu Jlebas OIIK-3./1.4
35 KoHTakTHBIC SIBICHUS OIIK-3./1.4
Bomnpocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmauie 16.
Ta6mmia 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera
Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera I/IH,Z[I/II<KO£[0pa
Y4eOHBIM IJIAHOM HE TPEAYCMOTPEHO

MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyers TeM JUist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

[lepeuenr TeM [l KypCOBOTO MPOECKTUPOBAHUSA/BBIIIONHEHUS KYpCOBOM pabOTHI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BHITTOIHEHHS
B KypCOBOH paboTEHI
Y4eOHBIM IITaHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHHUA HpOMe)KYTO‘IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B TaOnwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BONPOCOB JJIs TECTOB

Ne i/t

IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB

Konx
WHIUKaTOpa

Tect 1

Bonnosas ¢pyHkius 1omkHa OBITE: a) TOJTBKO KOHEYHOM;
0)TOJILKO HENMPEPBHIBHOM; B)TOJIBKO OJJHO3HAUHOM; ') KOHEYHOH,
HEINPEPBIBHOW, OTHO3HAYHOM.

OITK-3.]1.5

BriOepute npaBmiibHy0 GOPMYTUPOBKY Ul COOTHOIIEHUS
HEONPENEIEHHOCTEN ...
a) AEFAP>h, ©0) AF-AP>h,

B) AX'At>h, 1) AE-At>

h

OIIK-3.]1.5

Kakoe kBaHTOBOE UHMCIIO, 33/1a1011I€e COCTOSIHUE JIEKTPOHA B aTOME
BOJIOpPO/I,

ompezieNisieT 3HaYeHHe ero dHeprun?  a) [ 1aBHOE KBaHTOBOE
yucio. 0) OpOuTtanbHOE KBAHTOBOE YMCIO. B) MarHutHoe
KBaHTOBOE uncio. ) CnuHOBOE KBAHTOBOE YHCIIO.

OIIK-3.]1.4

JIJ1st p — COCTOSTHUS AJIEKTPOHA B aTOME OpOUTATBLHBIII MOMEHT
umnysibca Ly paBeH:

a) 0, 6) 73, B) 12, r) h (h — nocrosnuas [Tnanka)

OIK-3.J1.5

depMUOHAMHU ABIIFIOTCS: a) BCE pa3psyKEHHbIE YaCTULIBI, 0)
YaCTHULIBI C MOJIYLIENIBIM CIIMHOM, B) YaCTHIIBI C IIETTBIM
CIIMHOM, T') HEMTpaibHbIE YaCTUIBI

OIIK-3.]1.4

CranuonapHoe ypasHenue llpéaunrepa umeer Bua: a) Ay+ Uy =

a® 2m
Ey; 0)— - Ay+ Uy =Ey B) Ay+ ?(E—U) y=0;r)

OIIK-3.10.5




;!2

Zm

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

U — noreHuuanbHas sHeprusi;  E - nonHas sHeprus

DNeKTpOH B aToMe HaxoauTcs B d-coctosiHuu. Onpenenure
MaKCHMaJIbHOE 3HAYECHUE MTPOCKIIMA MOMEHTA UMITYJIbCa Ha
HaIpaBJICHUC BHCUIHCTO MAarHUTHOI'O ITOJIA:

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

OITK-3.]1.5

YacTuia B IOTCHIMAIBHOM SIME IIMPUHOM | HAXOAUTCSI B OCHOBHOM
COCTOSIHUH.

[T10THOCTH BEPOSITHOCTH HAaXOXKICHUS YacTHIIbI B HHTEpBaie 0<x<I
MaKCHMaJjbHa I1pu

A)x=1/4B)x=112B)x=3l/4

OITK-3./1.4

Tect 2

KakoB ¢usudeckunii cCMbICT BOJTHOBOM GyHKIIUN?

a) MukpouacThIia mpeAcTaBiIsIeT COO0H BOJTHOBOM MakeT.  0)
KBanpat mozaysst BomHOBOW (DYHKIIUU OTNpeAeseT MIOTHOCTD
BEPOSITHOCTH  OOHAPYKEHHSI YaCTUILIBI B) AHCamOJIb 9acTHUIl
BeJET ce0s Tak jke, KakK BOJHA.

OIK-3.11.5

Bri6epute npaBuiibHY0 GOPMYITHUPOBKY JJIsi COOTHOIICHUS
HEOIpPEICTICHHOCTEN 1J1 YaCTUIIbI JICTAIIECH BJ0JIb OcH X ...

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

OIIK-3.]1.5

Bpemennoe ypasuenue llIpénunrepa umeer sua:

AT Re A% .
a)—-—=—— AP+ U¥ 6)—— AP+ U¥=1h
i gt 2m 2m

Y
at’

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

OIIK-3.]1.4

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

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

OOPOBCKHI1 panyc)

OIIK-3.]1.5

6. bo3oHamU SBISAIOTCS: a) BCe pa3psyKEHHbIE YaCTUIIbI, 0) YaCTUILIBI
C MOJYLENbIM CIIMHOM, B) YAaCTHIIBI C LIEIBIM CIIUHOM, T')
HEHUTPAJIbHBIE YACTHIIBI

OIIK-3.]1.5

7. 3a10IHEHHOH 3JIEKTPOHHOM 000710YKEe COOTBETCTBYET IJIaBHOE
KBaHTOBOE uuciio n=3. OnpeaenuTe YUCI0 JIEKTPOHOB Ha STOU
000J104YKe, KOTOPBIE IMEIOT OJJUHAKOBEIE KBAHTOBBIE YUCIIA

msz—% a)2; 0)9; B)I18

OITK-3.11.4

8. YacTHiia HaX0AUTCS B IIOTEHIIMATIBHON SIME MIUPUHOH .
CooterctBre Mexy unciaoM N Toyek, rJie BOJTHOBAsT PYHKIIHS
oOpartaercsi B HyJIb B UHTepBaie 0<X<|, u KBAaHTOBBIM YHCIIOM N
BBITJISIAUT TaK

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

OIIK-3.10.5

12. CnimHOBOE TMPOMAarHUTHOE OTHOIICHHE JIJIsl AJIEKTPOHA PaBHO:

g g 2=
a) e’ 6) ;5 B);

OIIK-3.]1.4




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHOM (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT
1 KonTponpHas paborta «MexaHnka, KOJIeOaHUS U BOJTHBI

2 KonTponbHas pabota «Q1eKTpoMarHeTH3M, ONTHKA»

3 KonrponbHas pabora «KBantoBas puznkar»

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONUE  TPOLEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUUMX dTanbl (OPMUPOBAHUS KOMIIETCHLUN, COJIEPKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaronuxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi O0yYarOIIUXCSl 0 OCBOCHUIO JTUCIUILTUHBI
(Huoice npusoosmces pekomenoayuu no COCMagieHuo 0anHo2o pazoena)

11.1. Meroauueckue ykasaHus s OOyYarOIIUXCA 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia .

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W sICHOE HU3JIOKEeHHe ydeOHoro marepuana. HasHaueHue COBpEMEHHOM JieKUuu B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMEHTalbHBIX MpoOJeM JUCUUIUIMHBI, METOJOB HAy4yHOrO IO3HAHMSA, HOBEHIIHMX
JOCTUKEHUIN HaydyHOUW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH o0jacTu 3HaHUdA, €€ MpoOJieMbl, JaeT LEIbHOE IPEICTaBICHHUE O JUCLUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[TmanupyeMbl pe3yabTaThl IPH OCBOSHUH 00YUYaIOIIMMCS JIKIIMOHHOTO MaTepuaa:

-II0JIy4EHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HaHWM, YPOBEHb KOTOPBIX
ONPENENAETCS LEJIEBOM YCTAHOBKOM K KaKJI0M KOHKPETHOU TEME;

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

-pa3BuTHE  NPO(ECCHOHATBHO—JEJIOBBIX  KayecTB, JIIOOBM K  MpeAMEeTy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

-TMIOSIBJICHHE HEOOXOIMMOT0 HHTEPECa, HEOOXOIMMOTO ISl CAMOCTOSATEILHON PabOTHI;

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

-Hay4yuTCsd METOAMYEeCKH oOpabaThiBaTh MaTepual (BbIIENATh TJIaBHBIE MBICIH U
MOJIOKEHUS, MPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSITH KX B  Pa3jIMYHBIX
bopmynupoBKax);

-[10JIy4€HHE TOYHOTO IIOHUMAaHUS BCEX HEOOXOUMBIX TEPMUHOB U IMOHSATHH.

JlekunoHHBI ~MaTepua’d MOJXKET COINpPOBOXKAATHCS JAEMOHCTpAalMEed CIalIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCIUIUIMHE.

11.2. Meroanueckue ykazaHusl i OOYYarOMIMXCS MO MPOXOXKICHUIO MPAKTHUYECKUX
3aHATHI

[TpakTHdeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (JOpPM OpraHH3ali yueOHOTO
mpoIiecca, 3aKJIF0YarOIIasCs B BBITOJIHEHUH O0YYAIOIIMMHUCS O] PYKOBOJICTBOM IIPETIOIaBaTeIs
KOMIUIEKCa YYeOHBIX 3aJaHUil C 1EeJIbI0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YueOHOMU
JTUCIUTITNHBI, MPUOOPETEHUsS] YMEHUN U HaBBIKOB, OITBITA TBOPUYECKOM JCSITEIHBHOCTH.




Llenpi0 MPaKTUYECKOTO 3aHATHUS Ul 00yUaroIIerocs sBseTcs MPUBUTHE O0yUaromemMcs
YMEHHI U HaBBIKOB MPAKTUYECKOM ESITEILHOCTH 110 U3y4aeMOW TUCIUTIIINHE.

[Tnanupyemsble pe3ynbTaThl IPU OCBOEHUU 00yYarOUIeMCsl IPAKTUYECKUX 3aHSITHIA:

-3aKpeIuvieHue, YriayOlieHue, pacliMpeHue M JeTajdu3alus 3HAHUH [pu  PELIeHUU
KOHKPETHBIX 3a/1a4;

-pa3BUTHE  IIO3HABATENbHBIX  CHOCOOHOCTEH,  CAMOCTOSITEIBHOCTH  MBIIUICHMS,
TBOPYECKON aKTUBHOCTH;

-OBJIaJICHUE HOBBIMM METOJaMM W METOAMKAMU U3y4YeHHMs] KOHKPETHOH yueOHOH
JUCLUIINHBL,

-BbIPa0OTKA CIIOCOOHOCTH JIOTUYECKOTO OCMBICICHHS TIOJIYYEHHBIX 3HaHUM s
BBITIOJTHEHMS 3aJ]aHUI;

-o0ecrieueHUe palMOHAIBHOIO COYETaHUs KOJUIEKTMBHOM M WHAMBUAyalbHOW (opMm
00y4eHusl.

DYHKIMU NPAKTUYECKUX 3aHITUI:

-[103HaBaTeJIbHA;

-pa3BUBAlOILIAs;

-BOCIIUTATEIIbHAS.

[To xapakTepy BBIOJHSAEMBIX OOYyYarOIIMMCS 3a/laHUil [0 MPAKTUYECKUM 3aHATHIM
NOJIpa3elisiioTCs Ha:

-03HAKOMMTENIbHbIE, IPOBOJMMBIE C IEJIbIO 3aKPEIUICHUS] U KOHKPETU3al[M1 W3y4E€HHOIO
TEOPETUYECKOI0 MaTepraa;

-aHAJIMTUYECKUE, CTaBALIME CBOEH LeNbl0 MOTydYeHHE HOBOM MH(OpManuu Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

-TBOPYECKHE, CBA3aHHBIE C IOJIY4YEHHEM HOBOH HMH(pOpMAlUU NYTEM CaMOCTOSTEIbHO
BbIOpaHHBIX MOJXO0B K PEIICHUIO 3a/1a4.

@opMbl OpraHu3alMy NPAKTUUYECKUX 3aHATUH ONPEAEsIOTCS B COOTBETCTBUH CO
cnenu(uyeckuMr O0COOEHHOCTSIMH Y4eOHOH TUCHMIUIMHBI W 1ensiMu oOydeHus. OHU MOTYT
IPOBOJUTHCS:

-B UIHTEPAKTUBHOI (opMe (pelieHre CUTyallMOHHBIX 3a]1a4, 3aHATHs 10 MOJIETUPOBAHUIO
peaJbHbIX YCJIOBUM, JI€JIOBBIE HIPHI, UIPOBOE INPOEKTUPOBAHHE, HUMMTALMOHHBIE 3aHATHS,
BbIE3JHbIE 3aHATHUSI B OpraHu3auuu (IpeanpusaTvs), AeoBas ydyeOHas urpa, pojeBas urpa,
NICUXOJIOTHYECKUI TPEHUHT, KeHC, MO3TOBOM IITYpM, IPYINIIOBBIE IUCKYCCHH);

-B HE WHTEPAKTHUBHOW (hopme (BBINOIHEHHE YHPAXHEHWH, pellleHue THUIOBBIX 3ajad,
pelleHre CUTYallMOHHBIX 3aJ1a4u U IPYroe).

Mertonuka MpoBeeHUs MPAKTHUYECKOIO 3aHATHS MOXKET OBITh DPA3JIMYHOM, MPHU 3TOM
Ba)XHO JIOCTH)KEHHUE O0IIEH 1enH JUCIUIUINHBL.

TpeGoBanMs K TPOBEACHHUIO TPAKTUYECKUX 3AHITHI

[TpakTuyeckue 3aHATUS TPOBOJATCS B BHUJAE OOCYXKIEHUS OCHOBHBIX THIIOB 3ajady,
CBSI3aHHBIX C TEOPETUUYECKUMH BOIIPOCAMH, paCCMATPUBAEMBIMU B JIEKIIMOHHOM Kypce M B BUJE
pa3bopa BOIIPOCOB, KOTOPbIE MOTYT BO3HUKHYTh Y CTYAEHTOB ITPY OCBOEHUH MaTepHaa.

Meronuyeckue yKa3aHHMsl 10 TPOBEACHUIO MPAKTUUYECKUX 3aHATUN TPUBEICHBI B
CIIEAYIONIMX MocoOuax umeromuxcs B O6ubmmuoreke I'YAII B HameuaTaHHOM U 3JIEKTPOHHOM
BU/IE:

1. Mexanuka. Konebanus wu Bonubl. Tepmomumnamuka. COopHuk 3amau //M.W.
KoBanenko, F0.A. Kysuemnos, M.H.Kynwounkas, H.I1.JlaBpoBckas, H.H.JlutBunoma, E.B.
Mouaps , }0.A. HoBukosa, B.®. Opnos, /[.E.Ilorapes, B.K. Ilpununko, E.B. Xonunesa. 10.H.
Hapes, B.b.lllanun, b.®.1Iudpun, C.A. llepdax 2010. 84 c.

2. OnextpuuectBo. Marnetusm. Onrtuka. COopuuk 3amad. /.M. Kosanenko,
H.I1.JIaBpoBckas, H.H.Jlutrsunosa, E.B. Pytskos. }O.H. lapes, b.®.llludpun, C.A. lepdbax
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11.3. Meroanyeckue ykazaHHs Ui OOYYarOIIMXCSl MO BBIIOJIHEHUIO J1a00OPATOPHBIX
pabor

B xone BbImonHEHHs 1a0OpaTOpHBIX padoTa OOYYAIOUIMICS JOJDKEH YIriIyOuTh |
3aKperuTh 3HAHUS, NPAaKTHYECKUE HABBIKW, OBJIAJETh COBPEMEHHONW METOAMKOW M TEXHUKOW
OKCIEPUMEHTAa B COOTBETCTBUH C KBATU(PHUKAIMOHHONW XapaKTEPUCTHKOW OO0Y4arolIerocs.
BeimonHenue mabopaTOpHBIX pabOT COCTOUT U3 SKCIEPUMEHTAIBHO-TIPAKTUYECKOW, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

Beimonaenue 1ab0paTOpHBIX PabOT OOydaroIMMCs SIBISETCS HEOTHEMIIEMOM YacThIO
U3yYCHHs] JUCHUIUTUHBI, OINpeeNsseMOd YYeOHBIM IUITAaHOM M OTHOCUTCS K CpPEICTBaM,
00ecIeunBarONINM PEIICHUE CIEAYIONNX OCHOBHBIX 33124 y 00y4aromerocs:

- B paMKax JTaHHOM JUCIMILJIMHBI,

-3aKpeIIeHne, Pa3BUTHE M JCTANN3alMs TEOPETUYEeCKUX 3HAHWH, MONYyYCHHBIX Ha
JCKITHSIX;

-[I0JTy4eHNE HOBOM MH(OpPMAIINU 110 U3Y4aeMOH JUCIUILIHHE;

-puOOPETCHUE HABBIKOB CAMOCTOSATEIHLHOU pa0dOThI C J1a00paTOpHBEIM 000pYIOBaHUEM U
puOOpaMHu.

3ananue u TpeOOBaHUS K IPOBEIECHUIO JIAOOPATOPHBIX padoT

B Teuenne cemecTpa KaxAbld CTYACHT B COOTBETCTBHH C pabodeil mporpamMmoi 1o
mucuuiuiiie PuU3uKa JODKEH BBINOIHUTH ONPENENCHHOE YHUCIo J1abopaTopHbelx pabor. Ha
KaX/IyI0 J1a00OpaTopHyI0 padoTy TUIAHUPYETCsST HE MEHEeE BYX 3aHATHI: OJTHO - Ha BBIOJIHEHHUE
U3MEpPEHU, U OJHO - Ha 3aluTy oTyeTa. OTUET MUIIETCA HE BO BpeMs 3aHATHUH, a I0Ma WIH B
oubnmoTeke.

B nauane cemecTpa 10 Hayasa 3aHATUHA CTYAEHT JOJDKEH OBITh MPOUHCTPYKTUPOBAH 10
TEXHUKE O€30MacHOCTH IPH IPOBEICHUU JTA0OPaTOpHBIX pabor mo ¢usuke. [IpoxoxncHue
MHCTPYKTaxa (PUKCUPYETCA B CIELUAIBHOM KypHAJIe; TaM HY)KHO 00s13aTeJIbHO PaCIIUCAThCS.

B nabopaTtopuio CTYIEHTHl JOJDKEH NPUXOJUTh MOJATOTOBIEHHBIMM K Ha3HAYE€HHOM
pabore. HeoOxoauMo 3apaHee NMpOYMTATh OMHCAHUE PAOOTHI M TEOPETUYECKHE CBEJCHHS W3
COOTBETCTBYIOILIETO pa3ziena Kypca. He 3a0biBaliTe O pEeKOMEHIOBAaHHOM JIUTEpaType U
00s13aTeNIbHO MOTyYrTe B OUOJINOTEKE BCe TOCOOUS, BBIITycKaeMble Kadeapoit.

BoinonHATe paboTy CTYAEHTY pa3peliaercs, JUIlb Mocie JA0MycKa, MOJIy4eHHOTro Iocie
6ecenpl ¢ mpenonasateneM. [IpernonaBatens g0KeH yOSAUTHCS, UTO CTYACHT IOHUMAET:

KaKHe sIBJIeHUs OH OyneT HaOIoaaTh U UCCIIE0BAaTh;

Kakas 11eJIb TIEpe]] HUM ITOCTABJICHA;

KaKUMH NpUOOpamMH U KaK BEAYTCsl U3MEPEHNUS;

KaK CIIEAyeT IPOBOJUTD IKCIIEPUMEHT.

[TosryueHHBIH JOMycK K paboTe OTMEYaeTcsl PernoaaBaTeieM B JKypHale.

B nponecce BbimonHeHHsT Ja00OpaTOpHOM pabOTHl HYXKHO O0s3aTENBHO 3allOJHHUTH
IIPOTOKOJI U3MEpPEHHUI. Y KaXJI0T0 CTyJeHTa MPOTOKOJ U3MEPEHUH JOKEH ObITh CBOM; BeJleHUE
OJIHOTO IPOTOKOJIa HECKOJIBKUMHU CTYJIEHTaMHU BMecTe He nomyckaercd. IIpoTokon Benercs Ha
mucte popmara A4. B npoTokose JOMKHO OBITh OTPAKEHO:

TOYHOE IIOJJHO€ Ha3BaHWE M HOMep JabopaTOpHOH pabOThl B COOTBETCTBUHM C
METOINYECKAM ITOCOOUEM;

(bamMuiIus, THUIMAJIB! CTY/IEHTa U HOMEP TPYIIIBI;

(dbamMuIMs 1 MHUIUAIIBI IPEToJ1aBaTes;

TabJIMIa TEXHUUECKUX XapaKTEPUCTUK M3MEpPUTENbHBIX MPUOOPOB (Ha3BaHue mpudopa,
pabounii quanasoH, IieHa JeJIeHUs, KJIacC TOYHOCTH U Jp.);

napamMeTpbl yCTaHOBKH, Ha HEH yKa3aHHbIE;



pe3ynbTaThl U3MEPECHUI;

JlaTa ! MOAIINCH CTYJEHTA.

Bce 3ammcu A0MKHBI BECTUCH aBTOPYUYKOMW, IIAPUKOBOM, KAlWUIAPHOM WIM TeEIEBOU
pyukoi. 3anuch HaOMIOACHUN M JaHHBIX KapaHIAllOM HE JOMYCKAaeTCs, KapaHAalloM MOXHO
JMIIB YePTUTH TaOIHILEI U Tpaduku. Benenne «aepHOBUKOB MPOTOKOJIAY M MEPENUCHIBAHHE UX B
KOHIIE 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas Tpara BPEMEHM M BO3MOXKHOCTb
JIOMTYCTUTh OIIMOKY MpH rnepenuchiBanuu. CTapaTelbHOCTh M aKKypaTHOCTh JIyYIIe MPOSBUTH
npu opopMIIeHNHN OTYeTA.

[To okoHYaHUM U3MEPEHUI TPOTOKOJI 00S3aTEIBHO JAeTCs Ha MONKCH MPENOAaBaTeINO.
be3 310l moanucu MPOTOKOJI CYUTAETCS HEAEHMCTBUTENBHBIM. [IoANNCh CTyAEHTa B IPOTOKOJIE
0003Ha4yaeT, 4To OH OTBEYAECT 3a BCE IIPOBEJIECHHBIE HM3MEPEHHUS, a IMOANUCH IpErnoAaBaTess
O3HauaeT, yTo paboTa JEHCTBUTEIbHO BBINOIHANACH M YKa3aHHbIE 3HAUCHUS JEHCTBUTEIIBLHO
IIOJIy4Y€Hbl UMEHHO TE€M CTYJIEHTOM, KOTOPBII COCTABUJI IPOTOKOI.

ITo pesynbTaram, 3aMKCUPOBAaHHBIM B IPOTOKOJIE W3MEPEHUH, CTYAEHT JoMa MHIIET
OTYET W 3alIMIIAeT €ro Ha ciexyromeM 3aHaTuu. llpu 3ammre oTdyeTa MOTYT OBITH 33JaHbBI
JAr00ble BONPOCHI IO TEOPUM M3Yy4aeMOIo SBJIEHHMsS W 110 IOJyYEHHBIM pe3yibTaTaM. 3a
NPUHATBHIA OTYET MPEToIaBaTelb BBICTABISAET CTYACHTY OICHKY U MOCJE 3TOr0 COO0IaeT HoMep
U Ha3BaHUE clieAyrolel 1abopaTopHOH pabOTHI.

Crpykrypa u opma oTuera o 1abopaTopHOI padboTe

OTt4er JOKEH CONepKaTh CIENYIOIINE Pa3elibl:

1. Llenb paboTHLI.

Ona c¢opmynarpoBaHa B OIMCAaHUU JIAOOPATOPHOW pPabOTHL, OTTyAa €€ Cciexyer
[EPEInCaTh.

2. Onucanue 1ab0paTOpHON YCTAaHOBKHU.

Onucanue yCTaHOBKH JOJDKHO OBITh KpaTKuM. ClieyeT orpaHuuuThCs (QYHKIIMOHAIBHON
WINA DJIEKTPUYECKONH CXeMOM YCTaHOBKU. He HyXHO NpPHUBOAWUTH BHELIHET0 BHUJA NPHOOPOB.
Jlasiee He0OX0IMMO ONHUCATh FKCIIEPUMEHT U NEPEUNUCIUTh U3MEPUTEIbHBIE IPUOOPHI B TaOIHLIE
TEXHUYECKUX XapPAKTEPUCTUK, IEPEHECEHHOU U3 ITPOTOKO0JIa U3MEPEHUM.

3. Paboune Gpopmybl.

PabGounMu Ha3bIBalOTCS TOJNBKO T€ (OPMYNbl, IO KOTOPbIM HEHNOCPEICTBEHHO
IIPOU3BOJIATCS BBIYMCIIEHUS UCCieyeMbIX BenuuuH. CneBa B popMylie JOHKHO CTOSATh TO, YTO
clleflyeT ONpeNenTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM U3BECTHO. Bee npuBeneHHbIE
(bopMyJIbl TOJAKHBI OBITH IPOHYMEPOBAHBI.

BeiBog Gopmys u mpoMexyTouHbIE BBIPAKEHUS B 3TOM pasjiesie MPUBOAUTH HE HYXKHO.
@opmynbl i1 BBIUKCICHHUS TOTPEIIHOCTEH M NPOBENEHUS MaTeMaTudyeckod o0paboTku
PE3yJIbTaTOB U3MEPEHUN B ATOM Pa3€eie TOXKE HE IPUBOIATCS.

4. Pe3ynbTaThl U3MEPEHUM U BHIYUCIICHUI.

B sToM paznene ordera MOJKHBI ObITH MPUBEJCHBI BCE M3MEPEHHBIE U BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXHO MPEICTABIATh B BUJE HArMAAHBIX Tabmun. B
NPUBOIMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JIMIIHUE JECATUYHbIE pa3psabl (moapoOHee 00 3ToM
noiaer peub Hike). B pabore MoxeT ObITh HECKOJIBKO 3aJaHWM, BCE OHM JIOJDKHBI OBITH
IIPUBENICHBI B 9TOM pa3Jelie.

5. IlpuMepsl BBIYUCIIEHUM.

B stom paznene oruera IOKHBI OBITH HMPUBEACHBI MOAPOOHBIE MPUMEPHI BBHIYUCICHHH
o Kaxjaou paboueit ¢popmyne. He Hy)kKHO NMPUBOAUTH BCEX BBIYMCIEHUH, BIIOJIHE TOCTATOYHO
OJTHOTO MpHUMEpPA MO KAXIoU (hopMmyse. DTOT pa3fen HYXKEH IS TOro, YTOObl MPEerno1aBaTelto
OBLJI0 Jierye HalTH OLIMOKY B BEIYMCIICHUSIX UM U3MEPEHUSX, €CIIH TaKOBBIE BCTPETATCS.

6. Boluucienue norpenHocTen.

B »TOoM pasnmene otuera JOJDKHBI OBITH MpeACTaBIEHBl (OPMYINbI, IO KOTOPHIM
POBOJWIIACH MaTeMaTHyeckasi 00paboTka pe3ynbTaToB M3MepeHH. [I0KHBI OBITh BBIBEIEHBI
bopMyIbl, TO KOTOPHIM BBIYMCISUINCH CHUCTEMATUYECKUE U ClydyallHble MOTPELUIHOCTH H
IIPEJICTaBJICHbI IPUMEPBI BBIUNCICHUN 110 KaXK10M U3 HUX.



DTOT pa3zen oTueTa caMblil CIIOKHBIN JJ1s cTyIeHTOB. [1o Hemy OoibIlie BCEero BOIPOCOB,
B HeM Oombiie Bcero omuOok. Teopuss mMOrpenHocTe OObIYHO OBbIBACT HAINMCAaHA s
MOJTOTOBJICHHOTO YWTATENsI, 3HAKOMOTO C BBHICIIEH MareMaTukod. B Hacrosmem mocoOuu
aBTOPBI MOCTAPAIUCh OCTaBUTH JIUIIb CAMOE BA)KHOE IO ATOW TeMe M M3JIOKUTh MaTepHal Io
BO3MO>KHOCTH IIPOCTO.

7. I'padpyiku 1 pUCYHKH.

HebGonpmme rpaduku u pUCYHKH pa3MEIIArOTCs B TEKCTe, a Oombimme - Gopmara A4 -
INPUBOJATCS Ha OTACNBbHOM JHcTe. B mi00oM cilydae OHU JOJDKHBI OBITh MOANUCAHBI U
NPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITH CCBUIKM B TEKCTe oTueTa. [ paduku 00s3aTerabHO
BBITMIOJHSIOTCS Ha MUJUIMMETpOoBOM Oymare. Ha kaxkaoit ocu JOMKHO OBITH 0003HAUYEHO, Kakas
BEJIMYMHA W B KaKMX CJMHUIIAX BIIOJIb HEe OTKJIambIBaeTcs. Ha caMux OCSX TOJIKHBI OBITh
HAHECEeHbI TOJBKO Y3JIbl KOOPJIWHATHOW CETKHU. VI3MepeHHbIe Ha OMbITE 3HAUYECHHUS MOANUCHIBATD
Ha ocsx He cienyer. Ha rpaduk o0s3aTenbHO HAHOCATCSA BCE SKCIEPHUMEHTANBHBIE TOYKH, U
MPOBOAUTCA coequHstomas ux JuHus. OKOJO0 OJHON MM HECKOJBKUX TOUYEK OTKJIABIBAOTCS
CHCTEMaTHUYECKHE TOTPEIIHOCTH COOTBETCTBYIOUIMX H3MepeHHuil (moxpodHee 00 3TOM MOHAET
peyb HIKE).

8. OKOHUaTEeIBHBIC PE3YIIbTAThI, UX OOCYK/IEHHUE, BHIBOJIBI.

B »TOoM pazgene oTdyera HYKHO MOABECTH HUTOr MpojAeiaHHOW paborel. Cnemyer
HaIKMCaTh, KAKMUE MOJIYYCHbI BEIMYUHBI, U C KAKUMU MTOTPEUTHOCTSIMHU.

Ecnu u3mepeHus nmpoBOIUINCH PasHBIMU METOAAMU, TO O0SI3aTEIbHO HYKHO CPaBHHUTH
3TH pe3yabTaTbl M UX IOTPELIHOCTH, CHeNaTh 3aK/IIOUEHUE, KaKOW METOJ Jydlle, TOYHEE,
ynobHee.

Ecnn u3BecTHO TaOaMYHOE 3HAUYEHHWE M3MEPEHHOW BEIMYMHBI, TO HY)KHO 00s3aTElbHO
CPaBHHUTH €r0 C MOJyYEHHBIM Ha OIbITE 3HAYEHHEM U J1aTh apryMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIIAJICHUU WM HECOBIAJACHUU.

Ecnu B paboTe 3Ha4YeHHs] OJTHOM U TOW K€ BEJIUYMHBI MOTYUYECHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YyJbTaThl HY>)KHO 00s3aTE€JIbHO CPABHUTH U J1aTh apryMEHTHPOBAHHOE
3aKJII0ueHre 00 UX COBMA/IEHUU WIJIM HECOBIAICHUU.

B cnywae, xorgja Mexay CpaBHUBAa€MbIMM BEJIMYMHAMU MMEIOTCS HEAONYCTUMBbIE
pPacXoXKJIeHUs, 3TO HYXKHO 0053aTeIbHO OTMETHTh B OTYETE M BBICKA3aTh IMPEANOIOKECHHE O
BO3MOXKHBIX MPUYMHAX ITOTO HECOBMACHUSI.

Ecnu B paboTe cTaBUIOCH LIEIbI0 MPOBEPUTH KaKOKH-TO (GU3MUECKUN 3aKOH HIIM H3YyYUTh
ABJIEHUE, TO B JAHHOM pa3jeie HeoOXoIuMOo JaTb OOOCHOBAHHBIM OTBET HA IOCTaBICHHBIN
BOIIPOC.

BbiBoA 10MKEH COOTBETCTBOBATH 1I€JIU PAOOTHI.

TpeboBanus k oopMIIEHHIO OTUETa O TabopaTOpHOH paboTe

OtueTt 1o nabopatopHoi paboTe TOJDKEH BHITOJHATHCS HA JaucTax hopmaTta A4. 3anucu
Ha JTUCTaX BEAYTCS TOJIBKO C OJIHOM cTopoHbl. [1o KpasM nucTa 1oKHA OBITH OCTAaBIEHA PaMKa
mupuHO He MeHee 20 MM. DTy paMKy pUCOBATh Ha JIMCTAaX HE HY)KHO, HO U 3aCTyIaTh 3a Hee He
cienyer. B pamke B BepXHEM TII0JIE HYKHO JIMIIb IIOCTaBUTh HOMEpP CTPAHMIIBL.
[IpoHyMepOBaHHBIMU JIOJDKHBI OBITH BCE JIMCTHI OTYETa, HAUMHAsI ¢ TpeTbero. [lepBoli IuCT —
TUTYJIBHBIA U BTOPOM JIUCT — MPOTOKOJI U3MEPEHUI, HE HYMEPYIOTCS.

Ortuer cnenyer nucarb oT pyku. Eciu Bel ncnonb3yere uykue 3aroToBKH, TO OyabTe
TOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAaHHBIE» OLIMOKH, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCHUTCS K popMyJiaM, KOTopble Bbl moacMoTpenu y Koro-T1o, a He BHIBEIM CAMH.
Jlyume cnpocuth npenogaBarens. OH MOJACKAXKET WM IMPOBEPUT, MpaBWIbHO N y Bac
MOJTYYUIIOCh.

TuTynbHBIA TUCT PabOTHI MOXKET OBITH HAMKCAH OT PYKH WM HalleyaTaH Ha MPHUHTEpE.
DIeKTpOHHAs BepCUs TUTYJIHHOTO JINCTAa HaxoauTces Ha caiite ['Y Alla.

Meronuyeckue yKazaHUS IO BBIMOJTHEHUIO J1a0OpaTOPHBIX pabOT MpPUBEICHBI B
CIEMYIOMUX TMocoOmsix, uMmeronuxcst B oubnumoreke ['YAII B HameyaTaHHOM M AJIEKTPOHHOM
BU/JIE:



1 Mexanuka. Konebanus u BomHbl. MonekymspHas ¢usuka. JlabopaTtopHbiid
npaktukym //U.U. Kosanenko, H.I1. JlaBpoBckas, H.H. Jluteunosa, I'.JI. [lnexorkuna, /I.E.
[Torapes, B.K. [Tpununxo,. FO.H. Lapes, b.®. lludpun, 2014, 132 c.

2. DnekTpuuecTBo U MarHeTusM. Jlaboparopusiii mpaktukym// /E.H. Kotnukos, C. 5.
[Mepbak, W.N Kosamenko, FO.A. KysnenoB, M.H. Kyne6unkas, H.II. JlaBposckas, H.H.
JlutBunosa, I'.JI. [lnexorkuna, B.K. IIpwmnko, E.B. Pyrekos, , FO.H. Ilapes, b.®. [lludpun,
2010,84 c.

3. BonnoBass onrtuka JlaGopatopueiii mpaktukym //E.H. Kormukos, W.II.
Kpexrynosa, H.I1.JlaBposckas, HO.A. HoBukosa, A.H. Tponun 2013 68 ¢
4, KBanToBass ¢usuka. Jlabopatopubiii mnpaktukym //I.A. BecuuueBa, WU.U

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

11.4. Meroanyeckue yKa3aHus TUTS o0yJaronmxcs o MIPOX 0XKICHUFO
CaMOCTOSITENIbHOM PabOTHI

B XoJ1e BBINOJHEHUS] CaMOCTOSTEILHOW pabOThl, 00YYArOIIUICS BBIMOJHAET PadOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPETojaBaTelisi, HO 0€3 ero HermocpeJICTBEHHOTO
YUYaCTHS.

Jlist oOyJarommxcsi 1Mo 3a04HOM opme OOydeHHs, CaMOCTOSTENIbHAs paboTa MOXKET
BKJI0YATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBHIMOTHEHMSI CaMOCTOSTENILHON paboThl, y oOydaromerocs GopMupyercs
nenecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKA B YCBOGHHW M CHCTEMATH3allMU MPUOOPETACMBIX 3HAHWH, 00eCreYrBacT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYUYECHHsI, MOMOTAaeT IIOJIyYUTh HABBIKH ITOBBIIICHHUS
poeCCHOHAIBHOTO YPOBHSI.

MeroanyeckuMu ~ MaTepHaliaMH, — HAMpaBJISIOIIUMH  CaMOCTOSITCIIbHYIO  paboTy
00yJarouuxcs BISIOTCS:

-y4e0HO-METOIMYECKHUI MaTepHall 1o TUCIUILTUHE;

-METO/IMYECKUE yYKa3aHUs 10 BBHIMOJTHCHHIO KOHTPOJIBHBIX pa0OT (I 0OYJArOIIHMXCs TI0
3a04HOM opMe 00yUeHUS).

11.5. Meroanueckue yka3zaHus s OOYYaAIOIIUXCS MO TMPOXOXKIECHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MpPEJyCMaTpUBACT KOHTPOJIb KauecTBa 3HAHWUU
00y4aromuxcsi, OCyIIECTBIIEMOTr0 B TEYEHHE CEMECTpa C ILIEJbI0 OLICHMBAHMS XO0/a OCBOEHUS
JUCITUTIAHBI.

OcHOBHBIMU (paKTOpaMH TEKYILETO KOHTPOJIS 3HAHUM OOydyarouuxcs SIBJISETCS YCTHBIN
ONpOC Ha JIEKIMOHHBIX WIM NPAaKTUYECKUX 3aHATUAX, 3alluTa JabopaTOpHBIX padoT.
CpencTtBaMu  TEKYIIETO KOHTPOJSI MOTYT OBITh Oecembl TpernojaBareisi W CTYJEHTa,
KOHTPOJIBHBIE BOIPOCHI M 3aJaHMsi, KOMIBIOTEpHBIE TeCThl. IIpuMepbl BONPOCOB TECTOB
npuBeeHbl B Tabnuue 18.

Texymield KOHTPOJb YCIIEBAEMOCTH NPOMUCXOAMT B BHJIE OLEHOK 3a JIaOOpaTOpHbIE U
MpakTHYeCcKHe paboThl U TECTHI.

Pe3ynbTarhl TEKylero KOHTPOJIs YCIEBAEMOCTH CIYXaT OCHOBOM ISl IPOMEXYTOUHOMN
aTTeCcTallMu: MOJIy4EeHHUs 3aueTa WIM JOMyCKa K 3K3aMeHy Wiu Au¢depeHInpOBaHHOMY 3a4eTy
1o y4yeOHOM JUCLHUIUINHE.

B TeueHue cemecTpa Ay AOMyCcKa K 3K3aMEHY WIH AUPPEpEeHIHPOBAHHOMY 3adeTy
CTYACHTY HE0OX0MMO c/1aTh He MeHee 75% 1abopaTopHBIX U MpaKkTHUYecKuX padot. B cioydae,
€CJIM CTYJEHT 0 YBaXXUTEJIbHOI MPUYKMHE HE BBHIIOJHUI TPEOOBAaHUS TEKYIIETr0 KOHTPOJIS, EMY
IIPEIOCTABIISETCS BO3MOKHOCTD CIIaTh 33JJ0JDKEHHOCTH 110 MPOIYIICHHBIM TEMaM.

11.6. Meroanueckue yKa3aHus sl 00YyJAIOMIUXCSI IO TIPOXOKACHUIO TIPOMEKYTOTHOM
aTTeCTallHH.



CucremMa OLIEHOK IpU IPOBEIEHUU IPOMEKYTOUHOM aTTECTAllMM OCYIIECTBIIAETCS B
cooTBeTCTBUU ¢ TpeboBanmsmu [lomoxkennit «O TekymeM KOHTPOJE YCIIEBAEMOCTH U
IPOMEXYTOUHOU arrectauuu cTyfaeHToB ['YAII, oOyyaromuxcss 1O MpOrpaMMbl BBICHIETO
oOpazoBanusi» U «O MOAYJIbHO-PEUTHHIOBOM CHCTEME OILICHKM KadecTBa ydeOHOW paboThl
crynentoB B ['YAIl»

[IpomexyrouHnas  arrectauus  OOy4yaroUIMXcs  IpeIycMaTpUBaeT  OLCHUBAaHUE
IPOMEXYTOYHBIX M OKOHYATENbHBIX Pe3yJbTaToB oOyueHHs 1mo aucuuruinHe. OHa BKIIIOYAeT B
cedst:

-9K3aMeH — (OpMa OIICHKH 3HAHUH, MOIYUYEHHBIX OOYYaIOUIMMCS B MPOLECCEe U3YUEHUS
BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHOU pabOThl, CIIOCOOHOCTH MPUMEHSTH
UX JUISl pElIeHHs IpaKTUYECKMX 3aJad. OK3aMeH, Kak IPaBWJIO, IMPOBOJUTCS B IEPUOJ
9K3aMEHALIMOHHOM CECCHM M 3aBEPIIAETCA aTTECTALMOHHOW OLIEHKON «OTIMYHO», «XOPOLIO»,
«YZAOBJIIETBOPUTEIBHOY, HEYIOBIETBOPUTENBHOY». BOIIPOCHI K 3K3aMeHaM IPUBEJIEHBI B Ta0JINLE
15. Dx3aMeH MOKET MPOXOAUTH B BHJIE YCTHOTO OMPOCA WIJIK TECTUPOBAHUSL.



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




