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AHHOTaUs

Jucuunnuna «®dusmka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 00pa30BaHUS
— mporpaMMy OakajaBpuaTa [0 HampaBJIeHUIO NOAroToBKH/ crernuanbHocT 13.03.02
«ONeKTpOdHEepreTuKa U JJIEKTPOTeXHUKa» HampasieHHocTH «l{udpoBas sHepreTuxay.
Juctumumaa peanu3yercs kadenpoit «No3y.

JlucuuniauHa HaleaeHa Ha GOpMHUPOBAHKE Y BHITYCKHUKA CIETYIOIIUX KOMITETEHIUH:

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 KPYr BOIPOCOB, CBSI3aHHBIX C MpoOieMaMu
o0mieit pusuku.

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

[TporpaMMoil TUCHMILIMHBI MPETyCMOTPEHBI CIEAYIOIIME BHJBI KOHTPOJS: TEKYIIUi
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 O0YUEHUS MO AUCIUILTHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-IIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
WU3MEPEHUSX, BEIUMCICHUSIX 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 JUCIHUILINHE, 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 KOMIETEHINI ¥ 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 MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYECHHUH CIEAYIOIINX AUCLIUTIINH:
— « MaremaTuka. AHaTUTHYECKass TEOMETPHS U JIMHEWHAsI anredpay,

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

3HaHMs, TOJNyYeHHbIE NPU H3YYEHHUU MaTepuana JaHHOW JAMCLUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsI IPU U3YUYEHUU IPYTUX JUCLUILINH!
—  « DNEKTPOTEXHUKa»,

—  « DIJIEKTPOHUKAY,

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BUAOB 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




1 2 3 4 5

Oowasn mpyooemKochb OUCyuUnIUHBL, 12/ 432 4/ 144 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCEro vac. 153 ol 51 ol
B TOM YHCIIC:

nexuuu (JI), (gac) ol 17 17 17

npaktuueckue/cemunapckue 3ansarus (113), 17 17

51 17

(dac)

nabopatopHbie paboTs (JIP), (uac) 51 17 17 17

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

9K3aMeH, (Jac) 108 36 36 36
Camocmoamenvnas paboma, Bcero (4ac) 171 57 57 S7
Buo npomesicymounoit ammecmayuu. 3a4er, OK3., OK3. OK3.
madd. 3ager, sk3amen (3ader, Judd. 3auq, JK3., OK3.
DK3.*%*) OK3.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenerneHue TPyJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasnesibl, TeMbl JUCLIMILIHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (qac) (qac) (dac) (gac)
Cewmectp 1
Pasznen 1. Mexanuka 6 8 7 19
Paznen 2. KoneGanus 1 BOJIHBI 6 6 7 19
Pasznen 3. MosekysspHas ¢puznka 5 3 19
Hroro B cemecTpe: 17 17 17 57
Cemectp 2
Paznen 4. DnekTpudecTBO 6 7 8 19
Paznen 5. MarueTusm 6 8 6 19
Pa3nen 6. Ontuka 5 2 3 19
Hroro B cemectpe: 17 17 17 o7
Cemectp 3
Pasnen 7. KBanToBasg ontuka 5 5 7 19
Pazgen 8. KBanToBas Mexanuka 6 9 3 19
Pasnen 9. Cratuctuueckas Gpusnka 6 3 7 19
Hroro B cemectpe: 17 17 17 57
Htoro 51 51 51 0 171

[IpakTiueckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
poeCCHOHATBHOM 1eATEIbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHATHHA.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B TabauIe 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe pa3aciioB U TEM JICKIHHUOHHOT'O [IUKJIA




Howmep pasnena

HaszBanue u conep:xanue pa3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

Paznen 1.

Mexanuka

[Ipenmer mMexanuku. Mexanuyeckoe ABUKEHHUE. [IoHATHE COCTOSHUS U
JNETEPMUHU3M B KJIACCHUYECKOW MEXaHUKE. YPpaBHEHUS MABWXKEHUA. [paHUIbI
MPUMEHUMOCTH  KJIAaCCUYECKOM MEXaHUKU. PemaTuBHCTCKAass W KBaHTOBAs
MEXaHUKa

KunemaTtuka nBuxeHus matepuaibHOM TOUYKU. CKOPOCTh M YCKOpPEHUE.
HopmanbHoe u kacatenbHOE YyCKOpeHMs. Paaumyc KpHBU3HBI TpPaeKTOPHUHU.
OcHoBHas 3ajjaya KMHEMAaTHUKU MaTepHalbHOM TO4Ykd. KuHeMaruka IBHKEHHS
abCOMIOTHO TBEpAOro Tena. BpaiieHue TBEpAOro Tejla BOKPYT HEMOABH)KHOMN
ocu. CBS3b JIMHEHHBIX U YIJIOBBIX BEJIMYUH IPU BpaAIaTeIIbHOM JBUXKEHUU.

WNuepumanbHble cucteMbl oTcdyeTa. OCHOBHBIE 3aKOHBI KJIACCHUYECKOU
JUHAMUKH - 3akoHbl HbrloToHa. OcHOBHasi 3ajadya JUHAMUKH MaTepHAIbHOU
Touku. HennepunanbHsle cucremsl orcyeTa. CHilbl HHEpUUU. 3aKOH COXPAHEHUS
uMmiynbca. LlenTp Macce u ero nemwxkenue. Cucrema IieHTpa Macce.

Mexanuueckasi pabora u mouHocTh. Kunernueckas sueprus. [lons cui.
KoncepBatuBHbIE U AMCCUIIATUBHBIE CHIIBL. Y CIOBHE IMOTECHIMAIBHOCTH TOJIS
cuil. 3aMKHYTbIE U HE3aMKHYThIe cucTteMbl. [loTeHHnanbHas 3HEprus CUCTEMBI.
CBsi3b MEXIy MOTEHIIMATBHON HEPTUeH U MOJeM KOHCEPBATUBHBIX CHJ. 3aKOH
COXpaHEHUs MEXaHUYeCKOW sHeprun. CUCTEMBbI €IMHHII.

MoOMEHT cujibl U MOMEHT HMIIyJbca. YpaBHEHUE MOMEHTOB. 3aKOH
COXpaHEHUs MOMEHTa UMIyJdbca. MOMEHT uMIyJbca TBEPAOrO Teia
OTHOCUTENIHO HEMOJBIWKHON ocu. MomeHT unHepuuu. OCHOBHOE YpaBHEHUE
JUHAMUKHU BpaIATEIbHOTO JIBUKEHUs TBepAoro tena. KuHetuueckas sHeprus
BpALLIAIOLIErOCS TBEPAOTO TeJla. YPABHEHUS JBHXKEHUS U YCIOBUS PAaBHOBECHS
TBEPJOTO Tea.

[MpuammMn  oTHOCUTENBHOCTH [ ammnes, mnpeoOpasoBanmst [ ammies.
[Toctynate! crienuanbHON Teopun OTHOCUTENbHOCTU. [IpeoOpa3oBanus Jlopenna
u crnenctBus u3 HuX. OCHOBBI PEISTUBUCTCKON MexaHuku. MHTepBan, ero
WHBapUaHTHOCTb.  PendruBuctckuii  umnyinbc.  OCHOBHOE ~ ypaBHEHUE
PENATUBUCTCKON NTUHAMHUKH. KHHETHYeCKass SHEPrusl peasITUBUCTCKON YaCTHIIBI.
CBs3b Maccel U 3Hepruu. CBsi3b MEXAY DHEPrUed M UMITYJIIbCOM YacCTHIIBI.
OcHOBHBIE HIeH O0IIei TEOPUU OTHOCUTEITLHOCTH

Pasznen 2

®dusnka KonebaHuil 1 BOJIH

["apMOHMUYECKUI M aHTapMOHUYECKMHA OCHMIUIATOP (MaTeMaTH4eCKUM
MasATHHUK, (U3MYECKUN MasTHUK, KOJEOAHHS TMOJ JEUCTBHEM YIPYTOW CHIIBI).
Crnoxenue kosneOaHuil. DU3NYECKHI CMBICI CIEKTPAIBHOIO Pa3I0KEHHUS.
HuddepenunanbHoe ypaBHeHue Kkosiebanuil. CBOOOJHBIE, 3aTyXarolue
KosebaHus. BeiHykaeHHbIe KosebaHus. Pe3onaHc.

KunemaTuka BOJTHOBBIX MTPOIIECCOB (TJIOCKUE U CHEePUIECKUE BOTHBI).
Bonnosoe ypaBHenue. [Ipunnun cynepnosunuu. SHeprus BoaHsl. [Totok
sHepruu. IHTeHcuBHOCTH BOJIHBI. CTosi4ast BosHa. 3ByK. OCHOBHBIE
XapaKTepUCTHKH 3BYKOBOW BOJIHBL. D¢ ekt Jlomepa it 3ByKOBBIX BOJIH

Pasnen 3

MornexynsipHas pusmka

Tepmoaunamuuyeckue coctosiHuss U npoueccol. llonsarue QyHkunn
coctosiHusl. BHyTpenusisi sHeprus. KommdectBo TeruoTsl. PaGora Tenma mpu
u3MeHeHun ero obbema. [lepBoe Hauano TepmoauHamuiku. TemmepaTypa u
BHYTPEHHSAS HHEpPrus Kak (QYHKIUS COCTOSHUSA. TeIIoeMKOCTb. DHTPOMHSL.
Bropoe u tpetse Hauana tepmoauHaMuku. Teopemsl KapHo. 3akoH Bo3pacTaHus
sHTponuu. [Topsanok u 6ecnopsiiok B npupoae. TepMoanHaMuuecKkue pyHKIUH.

WUneanpHpiif  Ta3 (ypaBHEHHE COCTOSIHUSI, BHYTPEHHSISI OSHEprus,
TEIUIOEMKOCTH, YypaBHEHHE aaualaThl, paboTa INpH pa3IU4yHBIX IPOLECCaX,




suTpomnusi). BeposatHocts u dnykryanuu. Pacnpenenenus Makcsemna. CkopocTa
TEIJIOBOTO JIBIKEHUsSI MoOjeKkysl. CpemHsii KUHETHYeCKass SHEpPrus MOJIEKYIL.
OCHOBHOE ypaBHEHHE KMHETHUUECKON TEOpHUH HACaIbHBIX ra3oB. Pacnpenenenue
Bonpumana. DuTponus u BeposTHOCTh. Da30Bble paBHOBECHUSI U MPEBPALICHUSI.
DJIeMEHThl HEPABHOBECHOW TEPMOJIMHAMUKH. SIBIICHUSI IEPEHOCA, KUHETUYECKHUE
sBieHus. KonaencupoBanHoe coctosiHue. KnHemaTtuka U AUHaMHUKA KUJIKOCTEN
U ra3o0B.

Pasnen 4

DNEeKTPUYECTBO.

DneKTpocTaTUKa B BaKyyMe. 3aKOH COXPaHEHHsI JJIEKTPUUYECKOTrO
sapsiia. 3akoH Kynona. Cucremsl enuuull. Ilpunuun cyneprnoszunuu. CucTeMbl
BAPSDKEHHBIX YaCTUI. DJIEKTPUYECKHil qunoib. Pabota cuit anekTpocTaTHuecKoro
nonss. TeopemMa o0 UMPKYIALIMM BEKTOpa HamnpsbkeHHOcTU. IloTeHnumanbHOCTH
BIICKTPOCTATUYECKOro Nojsi. Hamps:keHHOCTh M MOTEHIIHMAN 3JIEKTPOCTATHUECKOTO
10J1s1, CBA3b Mexay HuMu. Teopema ["aycca [uisl 3iIeKTpOCTaTHYECKOro IOJS B
BakyyMe. [Ipumenenue Teopemsl ['aycca Kk pacdyeTy MmoJiei.

OnekTpocTtaTuka B BemiecTBe. Tumbl audnekTpuxos. Ilonspuzanus
IudIeKTpukoB. CBOOOAHBIE M CBsi3aHHBIE  3apsiabl.  JudnekTpuyeckas
BOCHPUUMYHUBOCTh.  JlUdJeKTpuueckass  MPOHULAEMOCTb.  DIEKTPUUECKOe
cmemenue (upaykuus). Teopema [aycca st dleKTpUYECKOro TOJNS B
JURJIEKTPUKE. Y CIIOBUS HAa TPaHULIE pa3zelia ABYX IUAIEeKTpuKoB. [Tone BHyTpH
MPOBOAHMKA © Yy ero mnoBepxHocTd. OOmas 3amadya dIEKTPOCTATUKH.
DNEeKTPOEMKOCTh IPOBOIHUKA.

Konzgencaropbl. DHeprus CHCTEMbI AJIEKTPUYECKUX 3apsSAoB. DHEPrus
3apsOKEHHOr0 NpoBOAHMKA. OO0beMHas IUIOTHOCTh SHEPTUU 3JIEKTPUUECKOTO
OIS

VYcioBus  CylIECTBOBaHUS  3JEKTPUYECKOIO  TOKA.  YpaBHEHHUE
HEMpPEepPBIBHOCTU.  DJEKTPOABIKYIIAs  cuja. HemoTeHIMalbHOCTh  MOJS
CTOpOHHUX cwil. 3akoHbl Owma wu Jxoyns-JlenHna B UHTerpaJibHONM U
muddepeHnmanbHon hopmax.

Pasnen 5

DIeKTpoAMHAMUKA

Marnurocraruka B Bemectse. HamaranueHHOCTb. MOJIEKYIISIDHBIE TOKH.
MaruuTHass BOCHPUMMYMBOCTh. MarHuTHasi MPOHUIIAEMOCTh. HampsikeHHOCTh
MarHMTHOTO MoJs. /J[namarHeTuku, mapaMarHeTHKu, eppoMarHeTuku. Teopema
O LMPKYJSALMM BEKTOpa HANpsSHKEHHOCTH MArHUTHOTO MOJs (MHTErpajbHas U
muddepernmanbHas GopMbl). YCIOBUS Ha TPAHUIIE JBYX MarHeTHKOB.

3akon @apanes. IlpaBuno Jlenna. Camounayknus. MHAYKTHBHOCTB.
Bzaumnas unnykius. Bzanmuaas uHIyKTHBHOCTE. OObeMHas MIIOTHOCTh SHEPTUU
MarHuTHoro noss. BuxpeBoe snextpuueckoe mnoise. Tok cmemeHus. Cucrema
ypaBHeHu MakcBemna. MaTtepuanbHble ypaBHeHHs. KBa3uctaumoHapHbIe TOKH.
WNuBapnaHTHOCTh ypaBHEeHUIl MakcBemsia OTHOCUTENIBHO NpeoOpa3oBaHUil
Jlopenua. I[IpyHIMII OTHOCUTEIBHOCTH B DJIEKTPOAMHAMUKE.

Pasmen 6

Orntuka.

BonHoBoe ypaBHeHue Ay JNEKTPOMAarHUTHOM  BosHBL. — CBONCTBa
ANEeKTpOMarHuTHeIX BOJH. Bekrtop [loitHTuHra. MlHTeHCHBHOCT cBeTa. Dddext
Jlonnepa 17 3JEKTPOMAarHUTHBIX BOJH. OTpa)keHHE M NIPEIOMIICHHE CBETA.
Onrtuueckoe wu3zoOpaxenue. [lpunmmn dDepma. HWHTepdepenius cBera.
KorepentHocTh ¥ MOHOXpOMaTHUHOCTh. Jludpakums cBera. Ilpuniun
Iotirenca-®penens. Meroxa 300 @penens. Judpakuus OpayHrodepa Ha menn
u nu¢ppakiuoHHoil pemerke. 'onorpadguu. EcTecTBeHHBINH U MONSIPU30BAHHBIN
cBeT. 3akoH Mamtoca. [lonspuzanus cBeTa NMpu OTPaKEHUU U MPETOMIICHUU.
3akoH bproctepa. JlBoiiHoe sydenpenomsieHne. HopmanbHas M aHOManbHas

mucnepcusi. @azoBast u rpynnosas ckopoctu. @opmyna Panes. DnemenTsl ypne




- OIITHKH.

Pasnen 7 KBanToBas ontuka

TennoBoe wu3nydenue Tten. 3akoH Kupxroda. 3akoHB H3ITydCHUS
abcomoTHO uepHoro Tena. KBantosas runore3a u gpopmyna [lnanka. KBantoBas
ontuka. Porordpdexr, ombiTel CroneroBa. DotoHbl. JlaBieHHEe cBeTa.
KopmyckynsipHO-BoTHOBOH nyanu3m uist cBeta. Dddexr Komnrona.

Pasnen 8 KBanToBas MexaHnuka

Teopuss bopa. Oneitel @panka u ['epua. KopmyckynspHo-BOIHOBOM
OyanusM MuKpodactul. I'mnmoresa ne bpoinsa. ®@a3zoBas U rpymnmnoBasi CKOPOCTH
BosIH 1e bpoins. BonnoBoit maker. CTaTuCTUYECKOE HCTOJIKOBAaHUE BOJH JI€
bpoiina. Ilpunnun HeompenenenHoctu ['eiizenOepra. BomHoBas ¢yHKms, ee
OCHOBHBIE cBoiicTBa. Omeparopsl (U3MYECKHX BEIUYMH. BpemenHoe u
crauvoHapHoe ypasHeHue Illpeaunrepa, KBaHTOBBIE COCTOsHHA. KBaHTOBBIE
ypaBHeHus aABwkeHud. CBoOogHas wuyactuma. Yactuna B OECKOHEUHOM
oTeHUHanbHOU siMe. KBanToBwlli ociwuisatop. Hynesas sHeprus, HyleBble
koneOanus.  [IpoxoskmeHue  YacTUIBI 4Yepe3 MOTCHIHUAIbHBIA  Oaphep.
TynuenbHbIN 3P HeKT.

AtomM Bomopoga B KBaHTOBOM MexaHuke. KBaHTOBblE uucia.
OpOuTanbHbIl MEXaHWYECKMH M MAarHUTHBIA MOMEHTBHI 3JIEKTPOHA B aTOME.
OpOutanbHoe rupoMarHuTHoe orHomeHue. OmbiT Iltepna u ['epnaxa. Cnun
aekTpoHa. [IpyHIMI TOXIECTBEHHOCTH MHKpodacThll. depMHOHBI U OO30HBI.
CumMeTrpusi BOJHOBOM (PYHKIMM CHUCTEMBl OAMHAKOBBIX YacTull. IllpuHiun
[Taynu. OObsicHeHHe nepuoanueckoil cucrembl sneMeHToB JI.M.Menzaeneesa.
DHepreTU4ecKuil CiekTp aToMoB ¥ MoJiekyJl. [Ipuposa XuMuyeckoi CBsI3u.

Pasnen 9 Craructuueckas Gpuszuka

Craructuueckuii  Meroa. dazoBoe mnpoctpanHcTBO. Pacmpenenenue
I'n66ca. Crartuctuueckoe UCTOJNIKOBaHUE dHTpornuu. CBoOOIHAs 3SHEPrus.
CraTtucTuyeckoe ONMCAHWE KBAaHTOBOW  CHUCTEMBl, pa3iuydue MEXIY
KBaHTOBOMEXAHWYECKOM M CTaTHCTUYECKOW BeposTHOcTAMHU. Kitaccuueckas
cratuctuka Makcsemia-boneumana. KBantosele cratuctuku ®epmu-/upaka u
boze-Oiinmreiina. CpaBHEHUE pa3INYHbIX CTATUCTHK.

Pacnipenenenne ®@epmu-Jlupaka aisg 3J€KTPOHHOTO Ta3a. DIIEKTPOHBI B
Kpuctaynax. JHeprust @epMu, BIPOKACHHBIN U HEBBIPOXKACHHBIN 3JIEKTPOHHBIN
ra3. DJIEKTPOHHASI TEIUIOEMKOCTb. TeIIOeMKOCTh KPHUCTANIMYECKOW PElIeTKH.
Knaccuueckas teopus, Teopus DiiHiureiiHa u Jlebas. @oHoHbl. POTOHHBIH ras.

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

Tabnuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTb

N3 aux No
Ne | Tewmsl nmpaktnueckux | Popmsl IpakTUYECKUX | TpylLOEeMKOCTb, |IIPAKTUYECKOM |pa3zaerna
/1 3aHATHH 3aHATHI (dac) MMOATOTOBKH, | IMCIIMIT
(gac) JIUHBI
Cemectp 1
1 Kunemaruka u Pemenue 3amau 2 2 1
JTUHAMHKA
MaTepUATbHON TOYKHU
2 Kunemaruka u Perienue 3amau 3 3 1
JTUHAMHKA
a0COJIIOTHO TBEPJIOTO
Tena




CneuuanbHasi TeOpUs
OTHOCUTCJIIBHOCTHU

Penrenue 3anau

Kunemartuka u
IUHAMHKA KOJIeOaHU

Pentenue 3anau

XapakTepUCTUKH
BOJIHOBBIX ITPOIIECCOB

Pentenue 3anau

MonekynspHo-
KHHETHYECKasi TEOpuUs

Pentenue 3anau

Cemectp 2

Hanpsoxennocts u
MOTEHIM AT
AJIEKTPOCTATUYECKOTO
0JIS

Pemenue 3anau

JBmxxenue
3apSKEHHBIX YaCTHUII
B
AJEKTPOCTATUYECKOM
oJie

Pentenue 3anau

JIMDIIeKTpUKH B
JIEKTPUUECKOM TOJIE.
Konpaencarop

Pemenue 3anau

10

XapakTepuCTUKH
AJEKTPUYECKOTO TOKA

Pemenne 3agau

11

Nunyknus
MarHuTHOTO TIOJIS.
CHJIbl B MAarHUTHBIX
TOISIX

Pemenne 3agau

12

3aKoH
AIEKTPOMArHUTHOMN
unaykuuu Papanes.
Pabora B MarHUTHBIX
MOJIAX

Pemenne 3agau

13

WnTepdepenmus,
mudpaxius,
TIOJISIPU3AITUS

Pemenune 3agau

Cemectp 3

14

Tenmosoe
U3JIy4YEHHUE,

dboTorddext

Pemenune 3agau

15

O¢pdext KomnroHna,
cBO¥cTBa (POTOHOB

Pemenune 3agau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3agau

17

CooTHOIIIEHHE
HEONpeeNeHHOCTEN
I'eitzenOepra, BOTHBI

ne bpoiis

Penrtenue 3anau

18

YpaBHeHue
[Ipenunrepa
ITorennuaabHBIE
O6apbepsl

Penrtenue 3amau

19

KBanToBas

Penrenue 3anau




CTaTUCTHKA

Bcero

o1

4.4, JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHITHS U UX TPYTOEMKOCTh

N3 Hux Ne
i\/ri[ HanmeHoBaHue 1a00paTOPHBIX padbOT prz[?:;\gocm, Hﬁg;;gf;:}fg? I;[ 13532
(dac) JIUHBI
Cemectp 1
1 | Masruuk MakcBesia 4 1
2 HaksioHHBII MasiTHUK 4 2
3 | CronKHOBEHHE IIAPOB 3 1
4 | MaremaTuaeckuii 1 000pOTHBIH 3 2
MasiTHUKH
5 | Onpexnenenue CKOPOCTH 3ByKa B BO3JIyXe 3 3
Cemectp 2
6 | OnpeneneHue AMEKTPOESMKOCTH 4 4
KOHJIEHCATOpa
7 | HccnenoBanue penakcarmOHHBIX 4 4
KoseOaHui
8 | OnpeneneHrie rOPU30HTAILHOU 3
COCTABIISIOLICH HATIPSKCHHOCTH
MarHUTHOTO TIOJIA 3eMJIN
9 | Onpenenenue yaenbpHOTO 3apsiia 3
AJIEKTPOHA
10 | Kombna HeroTona 3
Cemectp 3
11 | IIpoBepka 3aKOHOB TETLIOBOTO 4
W3ITy9YCHUS
12 | Buemrnwuii potordpdexr 3
13 | W3y4enue cnekrpa aTomMa BOIOpPOAa 4
14 | OnpeneneHue MOTCHIIMATIOB 3
BO30YXICHHUSI aTOMOB
15 | Ompenenenue SHEPTHH 0 — YACTHIL TIO 3
npobery B BO3Jlyxe
Beero | 51

4.5. KypcoBoe nMpoeKTUpoBaHKE/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJaroIIXCs




Tabmmma 7 — Bugbsl caMOCTOSTENBHOM pabOTHI M €€ TPYA0EMKOCTh

Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0uLe 7.

. Bcero, | Cemectp 1, Cewmectp 2, Cemectp 3,
Bun camocrostensHoi paboThl
qac qac qac qac

1 2 3 4 5
M3ydeHne TeopeTHIecKoro MaTepuana 57 19 19 19
nucuuriabl (TO)
[ToaroroBka K TEKyIieMy KOHTPOJIO 57 19 19 19
ycneBaemoctu (TKY)
IToaroroBka K mMpoMeXyTOYHOU 57 19 19 19
arrectaruu (I1A)

Bcero: 171 S7 S/ 57

5. Ilepeuenp yueOHO-METOIUUECKOTO 0OECTICUEHUS
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeueHp Me4aTHBIX M AJIEKTPOHHBIX YUEOHBIX U3TaHUN

Mudp bubnuorpaduyeckas ccpuika KonnuecTBo 3K3eMILISIpOB B
oubnuoTexe(kpome
AIIEKTPOHHBIX SK3EMILISIPOB)
[53(075)] CagenbeB U.B. Kypc o0mieii pusuku: Yueonoe nocoone | ®O(4), 'C(94), 'CU3(1)
B 3 T.2014. T.1. Mexanuka. MonekynspHas ¢pusnka
[53(075)] CagenbeB U.B. Kypc o0mieii pusuku: YueoHoe mocoone | ®O(4), 'C(94), 'CU3(1)
B 3 T1.2014. T.2. DnekTpuuecTBO U MarHeTu3M. BosHEL.
Ornruka.
[53(075)] CagenbeB U.B. Kypc o0mieii pusuku: Yueonoe mocoone | ®O(4), 'C(91), 'CU3(1)
B 3 T. 2014. T.3. KBanToBas ontuka. AToMHas (pU3MKa.
®usuka TBEpAOro Tena. Pu3uka aTOMHOTO sA/ipa U
DIIEMEHTAPHBIX YaCTHUI]
[53(075) C12 | CaBennes U.B. Kypc pusuku: Yuebrnoe nocobue B 3.T. DO(2), 'C(98)
T.2. DnexrpuuectBo. Konebanus u BosHbI. BotHOBas
ontuka. 2008
[531 B83] Uponos U.E. Mexanuka: OcHOBHBIE 3aKOHBI. M.: ®u3- I'C(133), 'CY3(1), ITI'(6)
matiut, 2015
[53(075) Tpodumosa T.U. Kypc busuku. 2007, d0O(3), I'C(27)

T76]




53(075) T76] | Tpodpumona T.U. Kypc ¢pusuku. 2003 I'C(35), KJI(5) T'C(134),
I (8)
[531 B83] Uponos U.E. Mexanuka: OcHOBHBIC 3aKOHBI. M.: ®u3- I'CU3(1), CO(1), ®O(4)
martaur, 2015 DO(2), I'C(66),
[ 537(075) Uponos U.E. Dnekrpomaraetn3m. OCHOBHBIC 3aKOHBI. CO(1), II'(18)
N83] 2015
534.2(075) Uponos U.E. Bonrossie nporieccel. OcHoBHBIE 3aKk0oHbI. | DO(63), ['C(14), III'(8)
N83] 2015
530.145(075) | Upomos U.E. KBanToBas ¢usuka. OCHOBHBIC 3aKOHBI. I'C(66), III'(16)
n83 2015
[531 B83] Uponos U.E. dusuka makpocucrem. OcHoBHBIC 3akoHbL. | DO(3), 'C(138), I1I'(30),
2015
7. TlepedeHb 3J€KTPOHHBIX 0OPA30BATEIBHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOH cetu «IHTepHEeT»
[epeueHb JJIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcos UH(OPMAIIMOHHO-

TEJICKOMMYHUKAMOHHONW ceTn «MHTepHeT», HEOOXOIMMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HanmeHnoBanue
(http://lib.aanet.ru/) bubaunorexka 'YAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru duzuka 3

8. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUI

00pa3oBaTeNIbHOTO MPOIEcca MO JUCIUILTHHE.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

8.1. [lepeyenp mnporpaMMHOro oOecneueHusi, HCHOJIb3YeMOro IpH OCYIIECTBICHUU

HepequL HCIOJIB3YEMOI'O IPpOTrpaMMHOI'0 obecreueHus IMPEACTaBJICH B Ta6nnue 10.

No /1t

HanmenoBanue

He npenycmorpeno

OCYHICCTBJIICHUU O6pa3OBaTCJ'ILHOFO nponecca no JUCIUILINHE

Tabimue 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

8.2. Ilepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHUCTEM, UCITONIB3YEMBIX pu

[lepeuenp wucCHOIB3yeMBbIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTaBI€H B

Ne /1t

Haunmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a



http://lib.aanet.ru/

CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TIpeIcTaBieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHUYECKON 0a3bl

Ne HanmenoBanue cocTaBHON YaCTH MaTEPUAIBHO-TEXHUYECKON Howmep aynuropun
/11 6a3bl (ipu HEOOXOTUMOCTH)
1 JlexuMoHHas ayAUTOpUS
2 | Cneumanu3upoBaHHas Jlabopatopus «MexaHuKa» 31-04
3 | Cnenmanu3upoBaHHas 1abopaTopus « DIEKTPOMArHETH3M 32-04
4 | Cnenmanm3upoBanHas Jjaboparopust «OnTukay 32-06
5 | CnenmanusupoBanHas aboparopusi «KBantoBas Ou3nKa 32-03, 32-05

10. Onenounble cpencTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTECTAI[H
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHS POMEKYTOYHON aTTeCTaIlluu

Bug HpOMG)KyTO‘IHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Cnucok BOIpOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBeeHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BAThCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepun olleHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMITCTCHIIUH

OreHKa KOMITETEHITUN X N
N A —— apaKTEepUCTHKA CPOPMUPOBAHHBIX KOMITCTCHITHIA

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;
— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;

COTIYHO — OMUPasiCh HAa 3HAHWS OCHOBHOW W JIOTIOJIHUTEIbHOU JIATEPATYPHI,

GAUTCHOY TECHO NMPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPABIICHUS;
— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,
— JIeJIaeT BBIBOABLI U 00OOIICHHS;
— cBOOOJIHO BJIAJICET CUCTEMOM CTelnaIN3uPOBAHHBIX TOHSITHH.
— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBINA MaTepuas, TpaMOTHO U
MO0 CYIIECTBY W3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

(XOpOIO» — HE JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTEN; 3
— YBSI3BIBAET YCBOCHHBIE 3HAHUSl C MPAKTUUYECKOW JESITEIbHOCTHIO

«GaYTCHOY
HaIlpaBJICHUS;
— apTyYMEHTUPYET HayIHBIC MTOJIO0KEHNUS,
— JIeJIaeT BBIBOJIBI U 000OIIECHMS;
— BJIAJICET CUCTEMOM ClIelIMAIN3UPOBAHHBIX OHITHH.
— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
M0 CYIIECTBY HW3JIaraeT €ro, OMHpasCh Ha 3HAHUSA TOJHKO OCHOBHOM
JUTEpaTypHl;

«YHOBJIETBOPUTEIIHLHOY )

GAUTCHOY — JIOMyCKaeT HECYIIECTBEHHbIC OIMOKH M HETOYHOCTH; 3
— UCTIBITBIBACT 3aTPYJAHEHUS B TPAKTUUECKOM NPUMEHEHWW 3HAHHUHA
HaIlpaBJICHUS,
— cJ1ab0 apryMEHTHPYET HayuHbIe MOJIOKECHHUSI,




Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0ayuipHas mIKaia PaKTep (bop

— 3aTpyaHseTcs B (OPMYIHMPOBAHUN BBIBOJOB U 0000IICHMIA;
— YaCTUYHO BJIaJIe€T CUCTEMOH CIIELIMATN3UPOBAHHBIX TOHATHH.

MarepHana;

HCYIOBJICTBOPUTEIILHO

paccMOTpCHHUN HpO6J'ICM B KOHKpPETHOM HaIIpaBJICHUH,
«HEC 3a4YTCHO»

— HE MOYKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHSI,
— He QOpPMYIUPYET BHIBOJAOB U 000OIICHHIA.

— oOyyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO
— JIONyCKaeT  CYIIECTBCHHBIE  OMMOKA W  HETOYHOCTH  IIpH

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUHN 3HaHHﬁ;

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBiieHbl B Taomuie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ne Ilepeuenb BonpocoB (3a7au) i FK3aMeHa Koz
/a WHIUKaTOpa
Cemectp 1
1 OcHoBHbIE KHHEMaTH4ecKHe MOoHATHs. KruHemaTrnka MaTepuanbHOM OIIK-3./1.5
TOYKH. CKOPOCTh U YCKOPEHUE MAaTEPHAIbHON TOUKHU
2 Y ckopeHne py II0CKOM KPUBOJIMHEWHOM JIBUKEHUN OIIK-3./1.5
3 KunemaTtuka abCoIOTHO TBEPIOTO TEa OIIK-3.1.5
4 CBs13b JIMHEWHBIX U YIJIOBBIX BEJIUYNH OIIK-3./1.5
5 O0001IeHHbIE KOOPUHATHI U CTETICHH CBOOOIBI OIIK-3.11.5
6 OcHoBHasl 3a/1aya KHHEMATHKH JJI1 MaTEpUAIbHON TOYKU OIIK-3./1.5
7 3akoHbl HeroToHA OIIK-3.1.5
8 3axonbl Keniepa 1 3aK0H BCEMUPHOTO TATOTEHHUS OIIK-3./1.5
9 [TpuHIMIT NEeTepMUHU3MA OIIK-3./1.5
10 3aKOH COXpaHEeHMsI UMITyJIbca OIIK-3./1.5
11 Teopema o IBM>KEHUHU LIEHTPaA Macc OIIK-3./1.5
12 ['paBuTaniMOHHAs U MHEPTHAs MAaCChI OIIK-3./1.5
13 MOMEHT CuiIbl U MOMEHT UMITYJIbCA. Y pABHEHHE MOMEHTOB OIIK-3./1.5
14 3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA OIIK-3.11.5
14 CexTopHalibHasi CKOPOCTh OIIK-3.11.5
15 PaboTa, MOIITHOCTh ¥ KHHETHUYECKAsT SHEPTHS OIIK-3.J1.5




16 IToTeHnuanbHble ¥ HENOTEHIIHAILHBIE CUIbI OIIK-3.J1.5
17 [ToTeHmanpHas YHEPTHS, 3aKOH COXPAHCHHUS MEXaHUYECKOW SHEPTUU OIIK-3.1.5
18 MoMEHT uHepLun OIIK-3./1.5
18 Teopema IllTeitnepa OIIK-3./1.5
19 MoMeHT uMITyJIbca aOCOIFOTHO TBEPJIOTO Tena OIIK-3.1.5
20 Kunerunueckas sneprus ATT. Pabota u moutHocts Bpamenust ATT OIIK-3.J1.5
21 [Ipunnun oTHOCUTENBLHOCTH [ anmues OIIK-3.J1.5
22 DxcrnepuMeHTanbHbie npeanocsuiku CTO OIIK-3./1.5
23 [Toctynatsl DitHTelina, npeodbpa3oanus Jlopenma OIIK-3.11.5
24 CnenctBus u3 npeobpazoBanus Jlopenna. 3akoH crnoxxenus ckopocteit B | OIIK-3. /1.5
CTO
25 Wuteprain OIIK-3.J1.5
26 PengruBucTcKas IUHAMUKA OIIK-3./1.5
27 WHuBapuaHThl TEOPUH OTHOCUTENBHOCTH. [IpHHIINIT SKBUBaIEHTHOCTH OIIK-3./1.5
28 HewunepnuanbHble CUCTEMBI OTCUETA OIIK-3.11.5
29 Juddepennmanpaoe ypaBHEeHHE KOIeOaHUN PY>KUHHOTO MasTHUKa, ero | OIIK-3./1.5
perieHue
30 BexTopHas nuarpamMma OIIK-3./1.5
31 DHeprus rapMOHMYECKHUX KOJIeOaHHM OIIK-3./1.5
32 VcnoBus BOSHUKHOBEHHUS KOJICOaHUH OIIK-3./1.5
33 DOU3N4YECKUN U MATEMAaTUYECKUN MassTHUKHU OIIK-3.11.5
34 3aryxatomue Konedanus OIIK-3./1.5
35 Bremnyxaennsie konebanus. Pesonanc OIIK-3.11.5
36 CrnoxeHue KoebaHni OHOTO HaIlpaBJIeHUs ¢ OJMHAaKOBbIMU yacTtotamu | OIIK-3./1.5
37 CrnosxeHue B3aMHO NMEPIEHANKYIISPHBIX KoJeOaHun OIIK-3./1.5
38 Bonnabl. OCHOBHBIE TOHATHS OIIK-3.J1.5
39 VYpaBHeHue Oeryiiei BOIHbI OIIK-3./1.5
40 BomnoBoe ypaBuenue. CKOpOCTh BOJHBI B YIPYTO# cpesie OIIK-3.1.5




41 DHeprusi BOJIHbBI OIIK-3.1.5
42 MHTEHCUBHOCTH BOJIHBI OIIK-3.11.5
43 Dddext Jommrepa OIIK-3./1.5
44 Hudpakmus BonH. [Ipuniun ['rolireHca OIIK-3.1.5
45 WNHuTepdepeniys BoIH OT ABYX HCTOYHUKOB OIIK-3.1.5
46 Ctosture BOJTHBI OIIK-3.11.5
47 Hucnepcus, rpynioBasi CKOPOCTb BOJIH OIIK-3./1.5
48 UneanbHbiii Ta3. [laBieHne Ha CTEHKY cocya OIlK-3.1.5
49 [TapamMeTpsl cOCTOSIHUS, TEMIIEPATYpa. Y pABHEHHUE COCTOSIHUA, OIIK-3. 1.5
(byHKIUST COCTOSHUS
50 BHyTpeHHsIsI SHEepTHsI H1eaIbHOTO Ta3 OIlK-3./1.5
ol Pab6ota npeansroro raza B pa3iu4HBIX TEPMOIUHAMUIESCKIX OIlK-3.11.5
Iporneccax.
52 [TepBoe Hauano TEPMOIMHAMUKH. OIIK-3./1.5
53 AnabaTuyeckuii mporiecc. OIlK-3./1.5
54 [k Kapnuo OIIK-3.11.5
55 Pabora TenoBoro aBurarens OIIK-3.11.5
56 OO6paTUMOCTh TEPMOJAMHAMHYECKHX TIPOIIECCOB, Teopembl KapHo OIlK-3.J1.5
S7 Hepasenctro Knaysuyca. DHTponus OIlK-3.11.5
58 OHTpONHS ¥ BEPOSATHOCTD OIlK-3.11.5
59 bapomertpuueckas popmyna. Pacnpenenenue bonabimana OIIK-3./1.5
Cemectp 2
1 HanpsxéHHOCTE AnekTprdeckoro nois. IIpuHun cyneprno3unyuun OIIK-3./1.5
2 [Torenunan anexrpuueckoro nois. [lpunnun cynepnosunuu. Teopema o | OIIK-3. /1.5
HUPKYJISIUU BekTopa E
3 ITotok BekTopa E. Teopema I'aycca nns Bektopa E OIIK-3.11.5
4 CunoBbl€ TMHNUY U 3KBUIIOTEHLIMAIbHBIE IOBEPXHOCTH OIIK-3./1.5
5 CnenctBus u3 TeopeMsl ['aycca OIIK-3./1.5




6 Hanpsox€HHOCT M MOTEHUMAI AIEKTPUUECKOTO JUIIONS OIIK-3.J1.5
7 DIIeKTPUYECKHI JUIOJIb BO BHEIITHEM T10JIE OIIK-3.11.5
8 [TpOBOTHUKH B AJIEKTPUYECKOM I10JIE OIIK-3.1.5
9 Husnexktpuku. BekTop anexktpudeckor nuuaykiuu. Teopema [Maycca miist OIIK-3.1.5
BekTOopa D
10 ['panuynsbie ycnoBus it BekTopoB D u E OIIK-3./1.5
11 DnekTpoéMkocTb. KoHmeHncaropsl OIIK-3.1.5
12 [TapannensHOE ¥ NMOCIEA0BATEIBHOE COEIUHEHUE KOHAEHCATOPOB OIIK-3.1.5
13 DHeprusi AMEKTPUIECKOT0 MOJIs OIIK-3./1.5
14 OnekTpuueckuii Tok. [TOTHOCTH TOKa OIIK-3.1.5
15 3akonbsl OMa B 0OBIKHOBEHHOU M U depeHInanbHON hopmax OIIK-3./1.5
16 3akoH OMa JJ1s 3aMKHYTOH LIenu OIIK-3.11.5
17 3axonsbl Jxoyns — Jlenna B 0ObIkHOBEeHHOH U T hepeHInanbHoi OIIK-3.11.5
dopmax.
18 MarauTtHas UHAYKIHS OIIK-3.11.5
19 3akoH buo — CaBapa — Jlanuaca OIIK-3.1.5
20 MarnuTHas UHIYKIUS PSMOTO MPOBOJIA C TOKOM OIIK-3.J1.5
21 B3aumoseiicTBue NpoBOIHUKOB C TOKAMU OIIK-3./1.5
22 JumonbHBI MarHUTHBI MOMEHT. MarHuTHOE MoJie KOHTYpa ¢ TOKOM OIIK-3.11.5
23 MaruuTHas HHIYKIMS IBIXKYIEerocs 3apsiaa. Bzaumoneiicteue OIIK-3./1.5
JBYDKYIIUXCS 3apsi/IoB
24 JIBrKeHHE 3apsKEHHBIX YaCTULL B MATHUTHOM I10JIE OIIK-3./1.5
25 Teopema o nupkymsuu BekTopa B OIIK-3./1.5
26 MaruuTHas HHIYKIUSA TOPOUIA U COJIEHOU 1A OIIK-3.11.5
27 Mexanuueckasi paboTa B MarHUTHOM T10JI€ OIIK-3.11.5
28 MarnutHsbIil otok. Teopema ['aycca s BekTopa B OIIK-3.11.5
29 MarsuTHBIN AUIIOJb B MATHUTHOM II0JIE OIIK-3.J1.5
30 Marueruku. Teopema o nupkyssiuu Bekropa H OIIK-3./1.5




31 SIBnenue peppomarHeTuzma OIIK-3./1.5
32 DIeKTPOMAarHUTHAS WHYKIIHS OIIK-3.1.5
33 Camounnaykuus. BzanmHaast HHIyKITUS OIIK-3.11.5
34 DHeprusi MarHuTHOTO TOJIs OIIK-3.1.5
35 BuxpeBoe asekTpudeckoe mose OIIK-3.1.5
36 Tox cMmemenus OIIK-3.J1.5
37 YpaBHeHus Makcsena OIIK-3./1.5
38 BonHoBOE ypaBHEHHE 3JEKTPOMArHUTHOTO OJIS OIIK-3.11.5
39 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH OIIK-3./1.5
40 3aKOHBI PEJIOMIICHUS U OTPAXKEHHSI CBETA OIIK-3./1.4
41 KorepeHTHOCTH CBETa OIIK-3./1.4
42 HuTepdepenius cBeTa OT IByX UCTOUHUKOB OIIK-3./1.4
43 Hudpakmus. [puamun [oiirenca — @penens OIIK-3./1.4
44 3onbl @penens. Judpakuus Opaynrodepa Ha menu OIIK-3./1.4
45 Hucnepcus ceera OIIK-3./1.4
46 JudpaxknuonHas pemeérka OIIK-3./1.4
47 [Tonsipuszanus cera OIIK-3./1.4
48 Crenens nonspusanuu. 3akoH Mamtoca OIIK-3./1.4
Cemectp 3
1 TennoBoe n3mydeHne OIIK-3.]1.4
2 3aKOHBI U3Ty4EHUs aOCOIOTHO YEPHOTO TeIIa OIIK-3./1.4
3 ®opmyna Penes — JIxunca. Pactipenenenue [1nanka OIIK-3./1.4
4 dotosdp ekt OIlK-3.71.4
5 TopmMO3HOE PEHTIE€HOBCKOE U3TyUYECHHUE OIIK-3./1.4
6 ®oronsl. KopnyckynsspHO — BOJTHOBOW Ayanu3M JAJis CBETa OIIK-3./1.4
7 A dexr Komnrona. Imnupuyeckre 3aKOHOMEPHOCTH B criekTpax aroma | OIIK-3.71.4
BOJIOpOJIA
8 Mogens aroma 1o ToMIicony OIIK-3./1.4




9 Monens atoma o Peseppopay. [Tocrynatst bopa OIIK-3./1.4
10 Teopus bopa — 3ommepdensaa OIIK-3./1.4
11 Bomnsr ne bpoitns OIIK-3./1.4
12 BonHoBas ¢pyHKIUsA OIlIK-3./1.4
13 VYpasuenue llpénunrepa OIIK-3./1.4
14 CootHomenue HeonpeaenéHuocrei I eitzendepra OIIK-3.]1.4
15 MukpouacTuiia B 0JHOMEPHOM MOTEHIHMAIIBHON SIME C 00-MU CTEHKaMH OIIK-3./1.4
16 MukpouacTtuiia B TpEXMEpHOM HEMPOHUIIAEMOM MoTeHInanpHoM siimuke | OIIK-3./1.4
17 CTONKHOBEHHE MUKPOYACTHIIBI C TOTEHIIMAIBHBIM 0apbepoM OIIK-3./1.4
18 MukpoyacTuiia B HEpoHHUIIaeMoi cepe OIIK-3./1.4
19 ["apMoHMYECKHIA OCITUIUISITOP B KBAHTOBOM MEXaHUKE OIIK-3./1.4
20 KBaHTOBBII poTaTop OIlK-3./1.4
21 ATOM BOAOpOJIa B KBAaHTOBOM MexaHuke. CiuH OIIK-3./1.4
22 ToxaecTBeHHOCTh KBaHTOBBIX YacTull. [Ipuniun [laynu OIIK-3./1.4
23 3aroHEeHHE AEKTPOHHBIX 000104eK. Tabnmmuima Meneneena OIlK-3./1.4
24 XapakTepuCTUYECKUE PEHTIC€HOBCKHUE CIIEKTPBI OIIK-3./1.4
25 OHeprus CBs3U B MOJIEKYJIE OIlIK-3./1.4
26 Pacnpenenenne @epmu - lupaka OIIK-3./1.4
27 Pacnipenenenue bo3ze - DiiHmTelina OIIK-3./1.4
28 OHepreTu4ecKue 30HbI B KPUCTAIIIAX OIlIK-3./1.4
29 [TpoBOAMMOCTE TOJTYIIPOBOJHUKOB OIIK-3./1.4
30 CrioHTaHHbBIE U BBIHYKJEHHBIE TIEPEXO/IbI OIIK-3./1.4
31 [Tpunumn pa®oTsl 1a3epa OIIK-3./1.4
32 Knaccuueckas teopus teroemkocTu rononra u [Itu OIIK-3./1.4
33 KBaHTOBas TEOpUS TEIIOEMKOCTH DWHINTEIHA OIIK-3./1.4
34 KBanrtoBas Teopus Temnoemkoctu Jlebas OIIK-3./1.4
35 KoHTakTHbBIC SIBIEHUS OIIK-3./1.4




Ta6mmma 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tabnuie 16.

Ne i/

[Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Mpe/ICTaBIeHbI B Tabuie 17.
Ta6mmma 17 — [lepedern TeM 11 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOIM paOOTHI

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

Ne /i [TpuMepHBIii TepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
B KypCOBOH paboTBhI
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
BOHpOCBI AJid IMPOBCACHUA HpOMe)ICYTOqHOﬁ arreécralluu B BHUAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabnwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Ne i/t

IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKaTOpa

Tect 1

BonnoBast pyHKIHS 1OTDKHA OBITH: @) TOJIBKO KOHEUHOM;
0)TOJILKO HEMPEPHIBHOM; B)TOJIBKO OJTHO3HAYHOM; I') KOHEYHOH,
HEINIPEPBIBHOW, OJTHO3HAYHOM.

OIIK-3.]1.5

BriOepure npaBmiibHYy0 GOPMYIUPOBKY Ul COOTHOIIEHUS
HEONPENEICHHOCTEN ...

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

OIIK-3.]1.5

Kakoe KBaHTOBOE YHCII0, 33/Ia0IIEE COCTOSIHUE YJICKTPOHA B aTOME
BOJIOPO/Ia,

oTpefieNisieT 3HaYeHHe ero dHeprun?  a) [ 1aBHOE KBaHTOBOE
yucio. 0) OpOuTanabHOE KBAHTOBOE YKCIIO. B) MarHutHoe
KBaHTOBOE uncio. ) CnuHOBOE KBAHTOBOE YHCIIO.

OIIK-3.]1.4

JI71st p — COCTOSTHUSA AJIEKTPOHA B aTOME OpOUTATIBLHBIIT MOMEHT
umnysbca Ly paBeH:

a) 0, 6) A3, B) 12, r) h (h — nocrosnnas [Tnanka)

OITK-3.]1.5

depMUOHAMHU SABIIFIOTCS: ) BCE pa3psKEHHbIE YaCTULIBI, 0)
YAaCTHLIBI C MOJIYLIENIBIM CIIMHOM, B) YaCTHUIBI C LIETBIM
CIIMHOM, T') HEITpaibHbIE YaCTUIIbI

OITK-3.11.4

CranuonapHoe ypasHeHue IlIpéaunrepa umeer Bua: a) Ay+ Uy =
2m

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

Az . av
—— A¥Y+UY¥ =1h E, rae v = v (x,y,z); ¥ = (x,y,z,t);

Zm
U — moreHmanpHas SHEPTHUsd, E - nonnas SHEPTUA

OIIK-3.]1.5

DJIEKTPOH B aTOMe HaXoauTcs B d-coctosiHuu. Onpeaenure
MaKCUMaJIbHOC 3HAYCHUE NPOCKIUN MOMECHTA UMITYJIbCA Ha
HaTpaBJICHUE BHEITHETO MAarHUTHOTO TIOJIS:

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

OIIK-3.10.5

YacTuiia B MIOTEHIIMAILHOM sIMe IJ.IPIpHHOﬁ | HaxXoguTCsa B OCHOBHOM
COCTOsIHHH.

OIIK-3.]1.4




[T10THOCTH BEPOSATHOCTH HAXOXKIEHHUS YacTUIBI B HHTepBase 0<x<I
MaKkcHUMasbHa Mpu

A)x=1/4B)x=12B)x=3l/4

Tect 2

1 KakoB ¢u3nveckuii CMBICI BOTHOBOM (PyHKIINH? OIIK-3./1.5
a) MukpouacTuiia mpeacTaBisieT cOO0 BOJHOBOM MakeT.  0)
KBanpat Momysist BOTHOBOW (DYHKITUU ONPEACTSET IIIOTHOCTD
BEPOSITHOCTH  OOHApPY)KEHHs YacTUIBI  B) AHCaMOJIb 4acTHI]
BeJIET cebs1 Tak JKe, Kak BOJIHA.

2 Bri6epuTe npaBmiibHYI0 (GOPMYITHPOBKY SISl COOTHOIICHHS OIIK-3.J1.5
HEOIPENEICHHOCTEN I YaCTHULBI JIETALIEH BOJIb OCH X ...
a) Ax*AP>h, ©06) AF-AP>h, B) AxX‘At>h, 1) AE-At>

h.
3 Bpemennoe ypaBuenue llpénunrepa nmeer BuUa: OIIK-3./1.4
hovw a® A* .
a)— T =- AY+ UY 0) — AY+U¥Y=1h
i gt 2m 2m
a2,
at’
2m ., a¥
B) AY+ o Y.U=—-1h So e ¥ =Y(x,y,z,t); U=U(X,y,z,t)
4 PanuanbHas NI0THOCT BEPOSTHOCTH JIJIsl OCHOBHOI'O COCTOSIHUS OIIK-3./1.5

3JIEKTPOHA B aTOME BOJOPOJAa UMEET MAKCUMYM IIpU: @) 7" = 213, 0)
y o
r=—=,B) T =7 (I — pacCTOSHHE IIEKTPOHA 10 AApa, T; — HEePBbII

OOPOBCKUI pagnyc)

5 6. bozonamu SIBISIFOTCS: a) BCe pa3psyKEHHBIC YaCTUIIBI, 0) YACTHIIBI OIIK-3.11.5
C TIOJIYIIEJIBIM CITUHOM, B) YaCTHUIIBI C IIEJIBIM CIIUHOM, T')
HEHUTpaJIbHbIE YACTUIIBI

6 7. 3anoJIHEHHON 3JIEKTPOHHOU 000JI0UKE COOTBETCTBYET ITIABHOE OIIK-3.1.4
KBaHTOBOE 4uciIo n=3. Onpenenure YUCIo IEKTPOHOB Ha ATOU
000JI09Ke, KOTOPhIC UMEIOT OJIMHAKOBHIC KBAHTOBBIC YHCIIA

msz—% a)2; 0)9; B)I18

7 8. Hactuiia HaXOAUTCS B MOTCHIUAIBHOM SIME IIUPUHOM |. OIIK-3.]11.5
CootBerctBre Mexay unciaoM N Todek, re BOTHOBAs (PYHKIIHS
obpariaercs B Hysb B HHTEpBasie 0<X<|, ¥ KBAHTOBBIM YUCIIOM N
BBITVIAIUT TaK

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

8 12. CnuHOBOE THPOMAarHUTHOE OTHOILEHUE AJIS DJIEKTPOHA PaBHO: OIIK-3./1.4

g g 2e
a) 2me’ 6) ;’ B) e

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYaroLIMXCsl 3a09HOH (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHSA
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAIIl, pernameHTHpYyHOIIMX NOPSAAOK M IPOLEAYPY




IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTallMi 00yJaroImuXcs
I'VAIL

11. Meroauueckue yKazaHus Ui 00Y4aroIIUXCsl IO OCBOCHUIO TUCIUTINHBI

11.1. Meroauueckue yKazaHHs s OOYy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia .

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIy0oKoe U SCHOE U3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIIMH B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALHMIO 1O TEME, a B OCBOCHUU
dbyHIaMeHTalbHBIX Mpo0JjeM AMCHMILIMHBI, METOJOB HAy4YHOTO MO3HAHUS, HOBEHIINX
JTOCTHIKEHUH HAaydyHOW MBICTU. B ydeOHOM mporiecce JEKIUsl BBITOJIHSAET METOMO0JIOTHIECKYIO,
OpPraHU3aIMOHHYI0 U MHGOpMaMoHHYI0 (QyHKIUU. JIeKus pacKkpbplBaeT MOHATHIHBIN anmapat
KOHKPETHOW o0yacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
MOKAa3bIBAET B3aUMOCBSI3b C IPYTUMH TUCHUTUTMHAMH.

[TnanupyeMbl pe3yabTaThl P OCBOSHUH 00YUYaIOIIMMCS JIEKIIMOHHOTO MaTepuaa:

-[I0JTy4Y€HHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHM, YpOBEHb KOTOPBIX
OIPENENAETCS HEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

-[I0JTy4€HHE OTIBITAa TBOPUYECKOU PabOTHI COBMECTHO C MPEIO0IaBaTENeM;

-pa3BuTHE  NPOPECCHOHATBHO—JICNIOBBIX  KadyecTB, JIIOOBH K  MpeaMery u
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

-[105IBJIEHUE HEOOXO0IMMOr0 MHTEpeca, HE0OOXO0IMMOTO JIJIsl CAMOCTOATEIbHON padOThI;

-II0JTy4eHHE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TEXHUKH U O MPOTHO3E
UX pa3BUTHUS Ha OIM>KalIINe roJibl;

-Hay4YUTCsS METOJUYECKH o00pabaTbiBaTh Marepuan (BBIICIATh TIJIABHBIE MBICIH U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATh HUX B  pa3jIMuYHBIX
bopMynupoBKax);

-[I0JTy4€HHE TOYHOTO MIOHUMAHUS BCEX HEOOXOUMBIX TEPMUHOB U MOHSATUH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATBCA JIEMOHCTpAalUMed CIajioB U
HCIIOJIb30BAaHUEM pa3JaTOYHOrO0 MaTepuaja IMpH MPOBEIECHUU KOPOTKHX JHUCKYCCHUH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATUK 110 IUCHUIUINHE.

11.2. Meroaudeckne ykazaHUs I OOYYArONIMXCS IO MPOXOXKJICHUIO MPAKTUICCKUX
3aHITHI

[IpakTuueckoe 3aHATHE SIBISAETCS OAHOW W3 OCHOBHBIX (JOPM OpraHU3alUMU y4eOHOTO
mpolecca, 3aKII0Yaroasicsl B BHITOTHEHUN 00yUJaIOIUMUCS TTOJI PYKOBOJCTBOM MPEINO1aBaTeNst
KOMIUIEKCa YYEOHBIX 3aJlaHUi C 1ETbI0 YCBOEHUS HAYYHO-TEOPETHUYECKHX OCHOB Y4YeOHOMU
JTUCITUILIMHBL, TPHOOPETEHUSI YMEHUH U HaBBIKOB, OIBITa TBOPUECKOH eATeIHbHOCTH.

[lenpro MpakTUUECKOTO 3aHATHUS ISl 00YUYAIONIET0Cs SIBJISIETCS IPUBUTHE O0YYAIOIIEMCS
YMEHUI U HAaBBIKOB NMPAKTUUECKOW JEATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnanupyemblie pe3yJbTaThl TPU OCBOCHUH 00YyYaIOIIeMCs MPAKTHUYECKUX 3aHATHN:

-3aKperieHue, yrIyOllieHHWe, paclIupeHue W JeTalu3alus 3HAHUM TpU  pelIeHUu
KOHKPETHBIX 3a71a4;

-pa3BUTHE  TO3HABATENbHBIX  CIOCOOHOCTEH,  CaMOCTOSITENFHOCTH  MBIIUICHHUS,
TBOPYECKOI aKTUBHOCTH;

-OBJIaJICHHE HOBBIMH METOJaMHU W METOJUKAMHM H3yUeHUS KOHKPETHOW y4eOHOM
JTHUCIHATIIHNHEL

-BBIpa00TKa CMOCOOHOCTH JIOTHYECKOTO OCMBICIICHUSI TIOMYYEHHBIX 3HAHWHA JJIs
BBITIOJTHCHMS 33 TaHHI;

-o0ecreueHne palMoOHATFHOTO COYETaHHUS KOJUIGKTMBHOW W WHAMBHUAYaIbHON GdopM
00yJeHwusI.

DyHKINU MPAKTUYECKUX 3aHATUH:

-II03HaBaTeIbHA;



-pa3BUBAIOIIAs;

-BOCIIUTATENIbHAS.

[To xapakTepy BBIIOJHSEMBIX OOYyYaIOUIUMCS 33JaHUM 10 MPAKTUYECKUM 3aHSITHIM
MOJIpa3essaioTCs Ha:

-03HAKOMUTEJbHbBIE, IPOBOJIUMBIE C LENIbI0 3aKPEIUICHUS U KOHKPETU3ALMY U3YyYEHHOI'O
TEOPETUUECKOr0 MaTepuara;

-aHAJIMTUYECKUE, CTABAILINE CBOCH ILEIbI0 MOJTy4YeHHE HOBOM HH(OpMAnuy Ha OCHOBE
dbopMan30BaHHBIX METO/IOB;

-TBOPYECKHE, CBA3aHHBIC C TOJIYYEHHEM HOBOH WH(pOpMAIMU IYTEM CaMOCTOSITEIHHO
BBIOpaHHBIX MOJXO0B K PEIICHUIO 3a/1a4.

@opMbl OpraHu3allMM MPAKTHUUECKUX 3aHSITUH ONPENENSIIOTCS B COOTBETCTBUH CO
crnenupuIeckuMi O0COOEHHOCTAMH Y4e€OHOW TUCHUIUIMHBI U LeiasiMu oOydeHus. OHU MOTYT
IIPOBOAMUTHCS:

-B UIHTEPAKTUBHOI opMe (pelieHre CUTYallMOHHBIX 3314, 3aHATHSI 10 MOJIETUPOBAHUIO
pEaIbHBIX YCIIOBHH, [IEJIOBbIE WIPbl, MUIPOBOE IPOEKTUPOBAHHWE, HMHUTALMOHHBIE 3aHATHUSA,
BbIC3JIHBIC 3aHATHS B OpraHu3auuu (IpeanpusTvs), AeioBas ydeOHas urpa, pojeBas urpa,
IICUXOJIOTMYECKUN TPEHUHT, KeiC, MO3rOBOM IITYpM, IPYIIIOBBIE JUCKYCCUH);

-B HE WHTEPAKTHBHOW (hopMe (BBIMOIHEHHUE YMPAXKHEHHM, PElIeHHE TUIIOBBIX 3a1ad,
pelIeHre CUTYallMOHHBIX 3a/1a4 U IpYyroe).

MeTtoauka mpoBeNeHUS] MPAKTHUUYECKOTO 3aHATUS MOXKET ObITh PA3IUYHOM, MPH 3TOM
BaYXHO JJOCTUKEHHE OOLLEH 1e/Id AUCIUILIINHBIL.

TpeGoBaHus K MPOBEACHUIO MPAKTUYECKUX 3aHITUN

[TpakTueckue 3aHATHS HPOBOASTCS B BUJE OOCYKIEHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIIPOCAMH, PACCMATPUBAEMBIMH B JICKIIMOHHOM KYypce U B BHUJIE
pa3zbopa BONpPOCOB, KOTOPbIE MOT'YT BOBHUKHYTh y CTYJIEHTOB IIPM OCBOEHUH MaTepHaa.

MeToauueckre ykKazaHdhs IO MPOBEICHUIO TNPAKTUYECKUX 3aHITUNA TPUBEICHBI B
clenyloImux nocodusx umerouxcs B Oubimoreke ['YAII B HameuaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexannka. Konebanus u BomHbl. Tepmoamnammka. COoprumk 3amau //W.U.
KoBanenko, FO.A. Kysuenos, M.H.KynbOunkas, H.I1.JIaBposckas, H.H.JlutBunoBa, E.B.
Moraps , }0.A. HoBukoBa, B.®. Opnosg, JI.E.ITorapes, B.K. [Ipununko, E.B. Xonunera. 10.H.
[apes, B.b.Illanun, b.®.[udpun, C.A. llepdak 2010. 84 c.

2. OnektpuuectBo. Marnetusm. Onrtuka. COopruk 3amau. //M.W. Kosanenko,
H.I1.JIaBpoBckasi, H.H.JIutBunoBa, E.B. PytpkoB. FO.H. Lapes, b.®.1lludpun, C.A. lepdbax
2013. 80 c.

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

11.3. Meroauueckue ykazaHus [Uis OOy4yaroIIMXCsl MO BBIIOJIHEHUIO J1AOOPATOPHBIX
pabot

B xoze BbImonHeHUs J1abOpaTOpHBIX paboTa OOydaroUMiics IOKEH YIriyOuTh H
3aKpenuTh 3HAHWS, MPAKTHYECKHUE HABBIKH, OBJAJIETh COBPEMEHHOW METOJAMKONW M TEXHHKON
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHON XapaKTEepUCTUKON 0Oydaromerocs.
BrimonHenne mabopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHo-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

BrimonHenue sabopaTopHbBIX padOT 0O0y4aromIMMcs SIBJISIETCS HEOTHEMIIEMOM 4YacThiO
U3yYeHHs] JUCHUIUIMHBI, ONpelensieMol y4eOHbIM IIJIJAaHOM M OTHOCHUTCS K CpEeACTBaM,
00ecIeunBarONINM PELICHUE CIEAYIOINX OCHOBHBIX 337a4d Y 00ydJaromerocs:

- B paMKax JJaHHOM JUCIMILIIMHBI,

-3aKpeIUICHHe, pa3BUTHE W JETAU3aIlisl TEOPETHYECKUX 3HAHWM, ITONYYEHHBIX Ha
JEKIHSIX;



-[10JIy4YeHHE HOBOM MH(OpMAINH 110 N3yd4aeMOl JUCIUIUINHE;
-MPUOOPETEHNE HABBIKOB CAMOCTOSATEIBLHON PabOTHI ¢ JIa0OPAaTOPHBIM 000PYIOBAHHEM U
npuOopamu.

3ananue u TpeOOBaHUS K IPOBEICHUIO JIAOOPATOPHBIX padoT

B Teuenue cemecTpa KaKIblii CTYIEHT B COOTBETCTBHHM C pabodeil mporpamMmoi mo
mucrumuinae Pu3nKa JOHKEH BBIMOJIHHUTH OINPEACICHHOE YHMCIO0 JlabopaTopHbIX paboTr. Ha
KKIYI0 JIabopaTOpHYIO paboTy IJIaHUPYETCs HE MEHee ABYX 3aHSITHI: OJIHO - Ha BBIIOJIHEHUE
U3MEPEHHM, U OAHO - Ha 3auUTy oT4yeTa. OTUeT MUIIETCS HE BO BpPEeMs 3aHATHIM, a JoMa WU B
OuoOIIMoTEKE.

B nauane cemecrtpa 10 Hayana 3aHATUNA CTYACHT JIOJDKEH OBITh MPOMHCTPYKTUPOBAH IO
TEXHUKE O€30MacHOCTH MpH MPOBeIEeHUU JabopaTopHbix paboTr mo ¢usuke. IIpoxoxaenue
WHCTPYKTaXka (GUKCUPYETCsI B CIICIIUATBHOM KypHAJIE; TaM HYKHO 00s3aTeIIbHO PACIIUCAThCS.

B naboparopuio CTyIeHTHl HODKEH MNPUXOAMTH IMOATOTOBICHHBIMU K Ha3HAuYE€HHOM
pabore. HeoOxomumo 3apaHee MPOYUTATH OMHCAHWE PA0OTHI U TEOPETHUECKUE CBEICHUS W3
COOTBETCTBYIOILIETO pa3ziena Kypca. He 3a0biBailiTe O peKOMEHJOBaHHOW JIUTEpaType U
00513aTEIIBHO MOTyYUTE B OMOINOTEKE BCE MTOCOOMSI, BBIITyCKaeMble Kadeapoi.

BrImonHATe paboTy CTyACHTY pa3peliaercs, JUIIb MOocie TOMYyCKa, MOMy4eHHOTO MOocie
Oecenpl ¢ ipenogaBareneM. [IpenoaBarenb JOMKEH YOS IUTHCS, YTO CTYICHT TOHUMACT:

KaKue sIBICHUs OH OyJeT HaOII0aaTh U UCCIIEI0BATh;

Kakas 11eJIb TIepe/l HUM MTOCTaBJICHa,;

KaKUMH PUOOpaMH U KaK BEAyTCs H3MEPEHUS;

KaK CJIeIyeT MPOBOAUTH IKCIIEPUMEHT.

[TomyueHHBIH JOMycK K paboTe OTMEUaeTcs MpernojaBaTesieM B )KypHale.

B mpomecce BbImomHEHUsT 1a00paTOPHON pabOThI HYXKHO O0OSI3aTEIIEHO 3aIlOJIHUTH
MPOTOKOJ U3MEPEHUH. Y KaXJI0TO CTyJAeHTa MPOTOKOJ U3MEPEHH T0JKEH OBITh CBOI; BEJICHHE
OJIHOTO TIPOTOKOJIAa HECKOJIbKUMHU CTYACHTaMU BMECTE He jaomyckaercs. [IpoTokon BemeTcst Ha
mucte popmara A4. B npoTokose JOMKHO OBITh OTPAXKEHO:

TOYHOE IIOJIHOE Ha3BaHWE U HOMEp JabopaTOpHOMl pPadOTBI B COOTBETCTBUHM C
METOJUYECKUM ITOCOOrEeM;

(dbaMuITus, THULUATBI CTYJEHTa U HOMEP TPYIIIIHI,

dbaMuIMs 1 HUIUABI TIPETNO/1aBaTeNs;

Ta0NHIa TEXHUYECKUX XapaKTePUCTUK M3MEPUTENIBHBIX MpUOOPOB (Ha3BaHUE mpudopa,
paboumnii Tuana3oH, 1eHa JeIeHUs, KIACC TOYHOCTH H JIp.);

napameTpbl YCTAaHOBKH, HA HEW yKa3aHHBIE;

pe3yNbTaThl U3MEPEHMUIA;

JlaTa ¥ TIOJIMUCH CTY/ICHTA.

Bce 3anucu JOJDKHBI BECTHUCH aBTOPYYKOM, LIAPUKOBOM, KAlMJUIAPHOW WM TENEBOM
pyukoii. 3anuch HAOMIOJEHUNA M JAHHBIX KapaHJalloM HE JOIMYCKaeTCs, KapaHJalmoM MOXXHO
JUIIb YePTUTH TAOMUII U Tpaduku. BegeHne «uepHOBUKOB MPOTOKOIa» U MEPENUChIBAaHUE HX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHJIYETCS; 3TO HEHYXKHas TpaTa BPEMEHHU M BO3MOXKHOCTH
JOMYCTUTh OIMIMOKY MpHU mepenuchiBaHud. CTaparenbHOCTh M aKKypaTHOCTh JIY4IE MPOSIBUTH
npu 0OpMIICHUH OTYETA.

[To oxoHUAHUU U3MEPEHUI MPOTOKON 00s3aTENHHO AA€TCs Ha MOJIMKUCH MPENOo1aBaTeNo.
be3 3T0il moAnMCcH MPOTOKOJ CUUTAETCA HEACHCTBUTEIbHBIM. [loAMKUCh CTyIeHTa B IPOTOKOJIE
0003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IPOBEJICHHBIE W3MEPEHUs, a MOMANUCH MpPErnoAaBaTens
O3Ha4yaeT, 4yTo paboTa JEUCTBUTEIHHO BBHITIOJNHSIACH M YKAa3aHHBIC 3HAYCHHS JIEHCTBUTEIHHO
MOJIy4YeHbl UMEHHO TE€M CTYIEHTOM, KOTOPbIH COCTABUII MPOTOKOIL.

[To pesymbTatam, 3aUKCHPOBAHHBIM B MPOTOKOJIE WM3MEPEHHH, CTYIEHT JIOMa IHIIET
OTUeT W 3alMIIAeT ero Ha cieayromeM 3aHaTuu. [Ipu 3ammuTe oTyeTa MOTYT OBITH 3a/JaHbI
T00bIE BOMPOCHI MO TEOPUU HW3Yy4aeMOTO SBJICHHUS M 10 TIOJYYCHHBIM pe3ysbTaTaMm. 3a



IPUHATBHIA OTYET MPEToIaBaTelb BBICTABIAET CTYACHTY OLEHKY U MOCIIE 3TOT0 COO0IIAaeT HOMep
Y Ha3BaHUE ClenyromIei 1abopaTtopHOi paboTHI.

Crpyktypa u ¢popma oTueTa o 1abopaTopHOi padboTe

OTt4er JODKEH COnepKaTh CIENYIOIINE Pa3eiibl:

1. Llenb paboTHLI.

Ona c¢opmynrpoBaHa B OIMCAaHUU JIAOOPATOPHOW pPabOTHL, OTTyAa €€ CIexyer
[IEPETNCaTh.

2. Onucanue J1abopaTOPHOM YCTAaHOBKH.

Onucanue yCTaHOBKH JOJDKHO OBITh KpaTKuM. CleayeT orpaHuuUThCs (QyHKIIMOHAIBHON
WINA DJIEKTPUYECKOH CXeMOM YCTaHOBKU. He HyXHO NpUBOAWTH BHELIHErO BUAA MPUOOPOB.
Jlanee HEOOXOMMO ONUCATH SKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTEIIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKUX XapPAKTEPUCTUK, IEPEHECEHHOU U3 ITPOTOKO0JIA U3MEPEHUM.

3. PaGouune GpopmyIbL.

PaGounMu Ha3bIBalOTCSI TOJNBKO T€ (OPMYNbl, IO KOTOPbIM HENOCPEACTBEHHO
MIPOM3BOJIATCS BHIYMCIICHUS HCcaelyeMbIx BennunH. CieBa B popMyie AOKHO CTOSATH TO, YTO
clIeflyeT ONpeNenTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM U3BECTHO. Bee npuBeneHHbIE
(GopMyITBI TOJKHBI OBITH IPOHYMEPOBAHBI.

BeiBog GopMys1 U mpoMeXyTOUHbIE BBIPDAKEHHSI B 3TOM pa3jiesie IPUBOAUTh HE HYXKHO.
@opmynbl AT BBIYMCICHHS TIOTPEIIHOCTEH M TIPOBENEHHS] MaTeMaTH4ecKoil 00paboTku
PE3yJIbTaTOB U3MEPEHUN B 3TOM Pa3€eie TOXKE HE IPUBOIATCS.

4. Pe3ynbTaThl U3MEPEHUM U BBIYUCIICHUI.

B sToM paznene ordera MOJKHBI ObITh IPUBEIEHBI BCE U3MEPEHHBbIE M BBIYHUCICHHBIE
pe3ynbTathl. 1I0 BO3MOXHOCTH, UX HYXHO MNPEACTaBIATh B BUAE HariasAHbIX Tabmuu. B
IPUBOIMMBIX 3HAYEHUSAX HEJIb3s OCTABIATH JIMIIHKUE JECATUYHbIE pa3psabl (moapoOHee 00 3ToM
noiaer peub Hike). B pabore MoxeT ObITh HECKOJBKO 3aJaHWN, BCE OHM JOJKHBI OBITh
IIPUBENICHBI B 9TOM pa3Jelie.

5. IlpuMepsl BBIYUCIICHUM.

B stom paznene ordyera IOKHBI ObITh MPUBEACHBI MOAPOOHBIE MPUMEPHI BBIUUCICHUIH
o Kaxjaou paboueit popmyne. He Hy)kKHO NMPUBOAUTH BCEX BBIYMCIIECHUH, BIIOJIHE JIOCTATOYHO
OJIHOTO MpHUMeEpa MO KXo (opMyie. DTOT pasfen HyXKeH JUIsl TOro, YTOObl IMPEernoiaBaTesto
OBLJI0 Jierye HallTH OLIMOKY B BBIUUCIICHUSX WM U3MEPEHUSX, €CIIM TAKOBBIE BCTPETATCS.

6. Beluncienue norpemHocTen.

B »TOoM pa3zmene oTdera MOMKHBI OBITH MPEACTABIEHBI (OPMYINBI, IO KOTOPHIM
IPOBOJWJIACH MaTeMaTHueckas o0paboTka pe3ynbTaToB U3MepeHUH. JIOMKHBI OBITh BBIBE/ICHBI
(GopMyJbl, TO KOTOPBHIM BBIYMCISUINCH CUCTEMATHUYECKUE U CIydalHble MOTPEIIHOCTH U
IIPEJICTaBJICHbI IPUMEPBI BBIUUCICHUN 110 KaXK101 U3 HUX.

OTOT pazjien 0T4eTa caMblii CIOXKHBIN 11 cTyaeHTOB. [Io HemMy 6osIbIlIe BCero BOPOCOB,
B HeMm Oojblne Bcero omwubok. Teopus morpemrHocTed OOBIYHO ObIBACT HamMcaHa s
MOJFOTOBJIEHHOIO YWTATENs, 3HAaKOMOTO C BbICIHIEH MaTemMaTukol. B HacTosmem nocoOuu
aBTOPBI IIOCTAPAIUCh OCTaBUTH JIUIIb CAMOE Ba)KHOE II0 ATOW TEME M M3JIOKUTh MaTepHall Io
BO3MO>XHOCTH IPOCTO.

7. I'papku 1 pUCyHKH.

HeGonpmme rpaduku 1 pUCYHKH pa3MemIaroTcsi B TEKCTe, a Oonbinue - ¢popmara A4 -
OPUBOJAATCS HA OTIEJbHOM JiucTe. B mo0oM ciyyae OHM JOJDKHBI OBITH TMOANHUCAHBI U
IIPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCBUIKM B TeKCTe oTdera. ['paduku o06s13aTenbHO
BBITOJIHSIOTCS HA MHJUIMMETpoBOi Oymare. Ha kaxoif ocu 10KHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKMX €AMHUIIAX BJIOJIb Hee OTKIaabiBaeTcs. Ha cammux ocsx HOJKHBI OBITH
HAHECEHBI TOJIBKO Y3JIbl KOOPJIAMHATHOW CETKU. MI3MEpEeHHbIE Ha ONbITE 3HAUYEHHUS MOANNCHIBATD
Ha ocax He cieayeT. Ha rpadguk o0s3aTenbHO HAHOCSATCS BCE DKCHEPHUMEHTANbHBIE TOYKU, U
IIPOBOAMTCS COENUHSAOMAs UX JUHUA. OKOJIO OJHOM MM HECKOJBKHMX TOYEK OTKJIAaJbIBAIOTCS
CHUCTEMAaTUYECKUE MOTPEIIHOCTH COOTBETCTBYIOLIMX HM3MepeHuil (moapobHee 00 3TOM moiiner
pEUb HUXKE).



8. OKoHUYATENbHBIE PE3YIbTATHI, UX OOCYKICHHE, BEIBOIBI.

B stoM pa3zgene ordyera HYXHO TOJBECTH HWTOT TMpojaelaHHON paboTel. Cremyer
HaIKMCaTh, KAKWE MOJYYSHbI BEIMYUHBI, U C KAKUMU MOTPELUTHOCTSIMHU.

Ecnu u3mepeHus npoBOIUINCH Pa3HBIMUA METOAAMHU, TO 00SI3aTEIbHO HYKHO CPaBHHUTD
STU pe3yjibTaThl W MX MOTPEHIHOCTH, CHACNATh 3aKIIOYEHUE, KAaKOW METOJ JIydlle, TOYHEe,
yno0Hee.

Eciu u3BecTHO TabIMYHOE 3HAYCHHWE M3MEPEHHOW BEIUYHMHBI, TO HYXHO 00s3aTEIBHO
CPaBHUTH €r0 C MOJIYUEHHBIM Ha OIbITE 3HAYEHHUEM U J1aTh apryMEHTHPOBAHHOE 3aKJIIOYEHHE 00
WX COBMAJCHUH WA HECOBIIAJICHUU.

Ecnu B paboTe 3HaYeHHs] OJHOW M TOW K€ BEIIMYMHBI MOJYYEHbI HKCIIEPUMEHTAIbHO U
TEOPETUYECKH, TO OTH PE3yJbTaThl HY)KHO 00S3aTEIIbHO CPABHHUTH M JIaTh apTyMEHTHPOBAHHOE
3aKJII0ueHue 00 UX COBMA/IEHUU WJIM HECOBIIA/ICHUU.

B cnydae, xorma Mexay CpaBHUBA€MbIMH BEJIMYMHAMU HMMEIOTCS HEIOMYCTUMBbIC
pPacxXoKJIeHUs, 3TO HYXXHO 0053aTeIbHO OTMETHTh B OTYETE M BBICKA3aTh IMPEANOIOKEHHE O
BO3MOYKHBIX MPUYMHAX 3TOTO HECOBMAICHUSI.

Ecnu B paboTre cTaBUIIOCH LIEIbIO MPOBEPUTH KaKOKH-TO (GPU3HUECKUN 3aKOH WM U3YyYUTh
SBJICHHE, TO B JJAHHOM pa3jeiie HeoOXOAMMO JaTh OOOCHOBAaHHBIM OTBET HA MOCTaBIICHHBIN
BOIIPOC.

BriBOI HOMKEH COOTBETCTBOBATH IIEJIM PAOOTHI.

TpeboBanus Kk 0OpPMIICHHUIO OTYETa O JabopaTOpHOI paboTe

Otuet 1o naboparopHoii paboTe TOJDKEH BHIOJHATHCS HA aucTax Gopmata A4. 3anucu
Ha JIUCTaX BEAYTCS TOJBKO C 0J1HOI cTopoHbl. [1o kpasm nucTa nomkHa OBITH OCTAaBICHA paMKa
mMpuHON He MeHee 20 MM. DTy paMKy PUCOBATh Ha JIMCTAaxX HE HYXHO, HO U 3acTylaTh 3a HEE HE
cienyer. B pamke B BepXHEM IOJIE HYKHO JIMIIb IIOCTaBUThb HOMEDP CTPAHMIIBL.
[IpoHyMepoBaHHBIMU JIOJDKHBI OBITH BCE JIMCTHI OTYETA, HAYMHASI C TpeTbero. [lepBbIit muct —
TUTYJIBHBIA U BTOPOM JIUCT — MPOTOKOJI U3MEPEHUI, HE HyMEPYIOTCSI.

Ortuer cienyer mucath OT pyku. Eciin BbI mcmosib3yere dykue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAaHHBIE» OLIMOKH, KOTOPHIX ObIBaeT MHOro. CkazaHHOE B
paBHOI Mepe OTHOCHUTCS K hopMyJiaM, KOTOpbIe BBl IoIcMOTpeH y KOT0O-TO, @ HE BBIBEIIH CaMH.
Jlyume cnpocute npenogaBarens. OH MOJACKAXKET WIM IPOBEPUT, NpaBUIbHO Ju Yy Bac
MOJIyYUIIOCh.

TuTynbHBIA TUCT pabOTHI MOXKET OBITH HAMKMCAaH OT PYKH WM HalleyaTaH Ha MPHUHTEpE.
DIeKTpOHHAs BepCUs TUTYJIHHOTO JInCcTa Haxonutes Ha caite ['Y Alla.

MeTtoauueckre yka3zaHUs 1O BBIOJHEHUIO JIA0OpATOPHBIX pabOT TMpUBEIEHBI B
CIENYIONUX TMocoOusix, uMmeronuxcst B oubnmoreke ['YAII B HameyaTraHHOM M AJIEKTPOHHOM
BUJIE:

1 Mexanuka. Konebanus u BonHbl. MonekynspHas ¢usuka. JlabopaTtopHblil
npaktukym //U.W. KoBanenko, H.I1. JlaBposckas, H.H. JlutBunosa, I'.JI. IInexorkuna, JI.E.
[Torapes, B.K. IIpununko,. ¥O.H. Ilapes, b.®. [lludpun, 2014, 132 c.

2. OnexTpudecTBo U MarHeTu3M. Jlaboparopusiii npaktukym// /E.H. Kotnukos, C.41.
[llep6ax, W.M Kosamenko, KO.A. Ky3nemoB, M.H. Kyns6unxkas, H.II. JlaBposckas, H.H.
JlutBunoBa, I'.JI. Ilnexorkuna, B.K. IIpununko, E.B. PytskoB, , FO.H. Ilapes, b.®. Hludpus,
2010,84 c.

3. BonnoBast ontuka Jlabopatopusiii npaktukym //E.H. Kormukos, W.IL
Kpexrynosa, H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tponun 2013 68 ¢
4. KBantoBas ¢usuka. JlaGoparopuelii mnpaktukym //I'A. BecnuueBa, WN.U

Kosanenko, H.II. JlaBposckas, H.H. JIutBunosa, B.®. Opnos, B.K. ITpununko, C.I1.danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

11.4. Meroanyeckue yKa3aHus IUIA o0yJaromuxcst o MIPOXO0XKJICHUIO
CaMOCTOSITENIbHOM pabOThI



B Xoze BBINOIHEHUSI CaMOCTOATENBHOM PabOThl, 00yUYaIOIMIiCS BBIMOIHIET paboTy IO
3aJIaHUI0 ¥ TP METOJMYECKOM PYKOBOJICTBE IpEIojaBatelis, HO 0e3 ero HemOCPEACTBEHHOTO
YYaCTHA.

Jns oOyuaromuxcsi Mo 3a04HON (opme OOy4eHHs, CaMOCTOATENbHas padoTa MOMKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpomecce BBIMONHEHHUS CaMOCTOSITENBbHONW paloThl, y oOywaromerocs (opmupyercs
nenecooOpasHoe MIaHUpoBaHUE pabouero BpEMEeHH, KOTOPOE MO3BOJISIET UM PAa3BUBATh YMEHHS
Y HaBBIKM B YCBOGHHM M CHUCTEMATH3allMM NMPUOOpPETaeMBIX 3HAHUH, 0OecreurnBacT BBICOKHUI
YPOBEHb YCIEBAEMOCTH B TNepUOJ OOyUYCHHsI, IOMOTAaeT IOJYYUTh HABBIKH ITOBBIIICHHS
poeCCHOHATBHOTO YPOBHSL.

MeToauyecKUMH ~ MaTepuallaMH,  HANpaBJSIOIIMMH  CaMOCTOSITETIbHYIO  paboTy
00YyJaIOIINXCS SBIAIOTCS:

-y4e0HO-METOIMYECKUI MaTepHall 1o TUCIHUILINHE;

-METO/INYECKUE YKa3aHUS M0 BBITOJHEHUIO KOHTPOJIBHBIX PadOT (1 00yJaromuxcs 1mo
3209HOU (hopMe 0OyUeHUs).

11.5. Meroauueckue yka3zaHus A OOYYaIOLIUXCS [0 TPOXOXKJIECHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymui KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBAaET KOHTPOJIb KadyecTBa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMEeCTpa C I1IeJIbI0 OLEHHBAHUS XOJa OCBOCHMS
JUCLUIUINHBI.

OcHOBHBIMHU (DaKTOpaMH TEKYIIETro KOHTPOJISA 3HAHUN OOY4YarOIIMXCs SIBJISIETCS YCTHBIN
ONpOC Ha JEKUMOHHBIX WM NPAKTUYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpenctBaMM  TEKYyLIEro KOHTPOJsl MOTryT ObITh Oecelbl npenojaBaTelss U CTYIEHTA,
KOHTPOJIbHBIE BOIPOCHI M 3aJaHMsi, KOMIBIOTEpHbIE TeCThbl. [IpuMepbl BONPOCOB TECTOB
npuBe/IeHbI B Tabauie 18.

Tekyiiell KOHTPOJIb YCIIEBAEMOCTH IPOUCXOAMT B BUJE OLEHOK 3a JIaDopaTOpHbIE U
IPaKTUYEeCKHE PAOOThI U TECTHI.

Pe3ynbrarsl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH CIIy>KAaT OCHOBOM JUISl MMPOMEKYTOYHOU
aTTeCTAallUU: MOJYYEHHUs 3ayeTa WM JIOMycKa K 3K3aMeHy Wi auddepeHIupoBaHHOMY 3a4eTy
Mo y4eOHOM TUCIUTIIINHE.

B Teuenue cemectpa Ans IOMycKa K 9K3aMEHY WM JU(PQPEpeHIUPOBAHHOMY 3aueTy
CTYJIGHTY HEOOX0IUMO cAaTh He MeHee 75% abopaTopHBIX U MPAKTHYECKUX paboT. B ciyuae,
€CIIM CTYJIEHT MO YBAKUTEJIbHOU NMPUYMHE HE BBIIOIHUI TPEOOBaHMS TEKYIIET0 KOHTPOJIS, eMy
[IPEIOCTABIISAETCS BO3MOKHOCTD CJIaTh 33JJ0JDKEHHOCTH 110 MPOMYIIEHHBIM TEMaM.

11.6. Meroauueckue yka3aHus sl 00y4YaroIIKUXCs O MPOXOKACHUIO POMEXYTOUHOM
aTTEeCTallUU.

CucremMa OLEHOK IpU IPOBEIEHUU IPOMEKYTOUHOM aTTECTAllMM OCYIIECTBIIAECTCS B
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxkenuit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
OpOMeXXyTouHOU arrectauuu cryfaeHToB ['YAII, oOywaromuxcss 1O NporpaMMbl BBICHIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4eOHOH paOOThI
ctyneHntoB B ['YAII»

[IpomexyrouHnas  arrecrauuss  oOyyaroUMXcs  IPEeIyCMaTpUBaeT  OLCHUBAaHUE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX Pe3yJbTaToB oOyueHHs mo aucuuruinHe. OHa BKIIIOYAeT B
ceost:

-9K3aMeH — ()OpMa OIICHKH 3HAHUH, MOJyUYEHHBIX OOYYaIOLIMMCS B MPOLECCEe U3YUEHUS
BCEH TUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIbHONU pabOThl, CIIOCOOHOCTH MPUMEHSTH
UX JUIsl pEIIeHHs MpaKTUYECKMX 3aJad. OK3aME€H, KaK IPaBWJIO, IMPOBOJUTCS B IEPUOJ
HK3aMEHALIMOHHOW CECCHUU W 3aBEepIIAeTCsl aTTeCTAllMOHHON OIIEHKOM «OTIMYHO», «XOPOLIO»,
«YJIOBJIETBOPUTEILHOY, HEYIOBJIETBOPUTEIHHO». BONPOCH! K 3K3aMeHaM IPUBECHbI B TaOIHIIE
15. Dx3aMeH MOKET MPOXOAUTH B BHJI€ YCTHOTO OMPOCA WJIM TECTUPOBAHUSI.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




