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AHHOTaUs

Jucuunnuna «®dusmka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIET0 00pa30BaHUS
— mporpaMMy OakajaBpuaTa [0 HampaBJIeHUIO NOAroToBKH/ crernuanbHocT 13.03.02
«ONeKTpOdHEepreTuKa U JJIEKTPOTeXHUKa» HampasieHHocTH «l{udpoBas sHepreTuxay.
Juctumumaa peanu3yercs kadenpoit «No3y.

JlucuuniuHa HaleJaeHa Ha (GOpMUPOBAHKE Y BHITYCKHUKA CIIEIYIOIIUX KOMIIETEHIIUNA!

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 TUCHMITIMHBI MPETyCMOTPEHBI CIEAYIOIIME BHIBI KOHTPOJS: TEKYIIMA
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 OOYUCHUS MO AUCIUTLINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-IIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

-CO3JIaHUE  IMOJJICP)KMBAOIIEH 00pa30BaTeIbHOW Cpelbl MPENOJaBaHMs JUIS  OCBOCHUS
TEXHUYCCKUX JTUCIUILIHMH.

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

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJITATOB OOYUEHUS MO TUCIHUIUIMHE, 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 NOHUMAHNE
(bu3MYECKHX SBJICHUI U yMEET IPUMEHSITh

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
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYECHHUHU CIEAYIOLINX AUCIUILINH:
— « MaremaTuka. AHaTUTHYECKass TEOMETPHS U JIMHEWHAsI anredpay,

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

CaMOCTOSITENIbHOE 3HAYeHHE, TaK W MOTYT HCIOJIb30BAThCA NPU M3YYEHUH JPYTUX
JUCLUTUINH:
—  « DNEKTPOTEXHUKa»,

—  « DIJIEKTPOHUKAY,

3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUIIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITMHbI

‘ Bun yue6HOI paboTh ‘ Bcero ’ TpynoeMKOCTb 110 CEMECTPaM




Nel No2 Ne3
1 2 3 4 5
Oobwasn mpyooemKocmeo OUCUUNIUHBL, 12/ 432 4/ 144 4/ 144 4/ 144
3E/ (4ac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3anamus, BCETO vac. 204 68 68 68
B TOM YHCJIE:
nexuun (JI), (gac) 102 34 34 34
npaktuyeckue/cemunapckue 3aastus  (113), 51 17 17 17
(gac)
naboparopusie padbotsl (JIP), (dac) ol 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 144 54 54 36
CamocmosamenvHas paboma, Bcero (dac) 84 22 22 40
Buo npomesicymounoit ammecmayuu. 3a4er, JK3., OK3. OK3.
mudd. 3ager, sk3amed (3ader, Judd. 3aug, JK3., OK3.
DK3.*%*) OK3.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCIUIUIMHEI IO pa3/eiaM v BUAaM 3aHATHH.

Pa3nensbl, TeMbl AUCHUILIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznensl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Pazpenbl, Tembl quctuiuinHel | JIekimm I13 (C3) (uac) | JIP (wac) |KII (uac) |CPC (uac)
(gac)
Cewmectp 1
Pasnen 1. Mexanuka 11 8 7 8
Pasznen 2. KoneGanus v BOJIHBI 11 6 7 7
Paznen 3. MonekysspHas Gusnka 12 3 3 8
Hroro B cemecTpe: 34 17 17 22
Cemectp 2
Paznen 4. DnextpuduecTBO 11 7 8 8
Paszgen 5. Margetusm 11 8 6 8
Paznen 6. Onruxka 12 2 3 7
Hroro B cemecTpe: 34 17 17 22
Cemectp 3
Paszgen 7. KBa"nToBas onTuka 11 5 7 13
Paznen 8. KBanToBas MexaHuka 11 9 3 14
Pasnen 9. Craructuueckas Gpusuka 12 3 7 13
Hroro B cemecTpe: 34 17 17 40
Hroro | 102 51 51 0|93




[IpakTudeckass MOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEICTBEHHOM  BBITIOJHEHUHU
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aelioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esioB U TEM JIGKIIMOHHOTO IIHMKJIA

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

Pazpen 1. Mexanuka

IIpenmer mexanuku. Mexanudeckoe asmkeHue. llonarne cocrosHusa n
JNETEPMUHU3M B KIIACCHUYECKONM MEXaHUKE. YPaBHEHUS MABWXKEHUA. [ paHUIbI
IIPUMEHUMOCTH  KJIACCUYECKOM MEXaHUKH. PelTuBHCTCKAas U KBaHTOBAad
MEXaHMKa

Kunemaruka IBUKEHHMS MaTepHalbHOM TOYKU. CKOPOCTh M YCKOPEHHE.
HopmasnbHoe U KkacatenbHOE YCKOpeHHs. Panuyc KpHUBU3HBI TpPaeKTOPHUHU.
OcHoBHas 3ajaya KMHEMATUKU MaTepUalbHON TOYKM. KuHemaTuka IBHKCHUS
abCOJIOTHO TBEpJOrO Tena. BpalmieHwe TBEpIOro Tena BOKPYT HETOABIIKHOU
ocu. CBsI3b IMHENWHBIX U YIJIOBBIX BEJIMUMH IIPU BPAILATEIbHOM JIBH)KEHUU.

WNuepunanpHple cucteMbl oTcueTa. OCHOBHBIE 3aKOHBI KJIACCHYECKOMN
OUHAMHMKU - 3akoHbl HproroHa. OCHOBHas 3azada JUHAMUKHA MaTepUaIbHOU
Touku. Hennepuuanbubie cuctemsl oTcuera. Cuiibl HHEPLUUU. 3aKOH COXpaHEHUs
uMmnyisca. LlenTp macce u ero npuwxenue. Cuctema LEHTpa Macc.

Mexanunueckas padota u MomHoctb. Kunerndeckas sueprus. [lons cu.
KoHcepBaTuBHBIE M JUCCUIIATUBHBIE CHJIBL. Y CIOBHE NMOTEHUUAIBHOCTH IIOJIA
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 Tena
OTHOCHUTEJIBHO HENOJABWKHOM ocu. MoMeHT uHepuuu. OCHOBHOE ypaBHEHHE
JUHAMHMKU BpaIlaTeIbHOrO JBMKEHUS TBepAoro tena. KuHermueckas sHeprus
BpAILAIOLIErocsl TBEPAOrO Tela. YPABHEHMs JBUKCHMSI U yCIOBUS PAaBHOBECHS
TBEPJIOTO TeNA.

[Tpuniun  otHocutenbHOocTH [amuies, mnpeoOpazoBanus [amues.
[TocTynatel ciennaibHON Teopuu OTHOcUTeNbHOCTH. [IpeobpazoBanus Jlopenia
n ciaenctsusg U3 HuxX. OCHOBBI PESITUBUCTCKOW MexaHUKU. HMHTepBain, ero
WHBAapUAHTHOCTb.  PenatuBucTckuili  uMmmyiabc.  OCHOBHOE  ypaBHEHHE
PENATUBUCTCKON JUHAMMKHU. KuHeTHueckas sHEprust peasiTUBUCTCKOM YaCTHULIBI.
Cs13p Macchl M sHepruu. CBsi3b MEXJy SHEpruedl MU UMIYJIbCOM YacTHIIBI.
OcHOBHbIE HJ1eU 00111ei TeOPUH OTHOCUTEIBHOCTH

Pazpen 2 ®u3zuka KoaebdaHuil ¥ BOJIH

["apMoHMUeCKUH W aHTapMOHMYECKUH OCHMIUIATOp (MaTeMaTU4YeCKuin
MasTHUK, (U3NYECKUN MasTHUK, KojeOaHWsA TOJ ACWCTBUEM YIPYroW CHIIBI).
Cnoxenue xonebanuil. @OU3MYECKUI CMBICT CHEKTPAJIbHOTO Pa3I0KEHUS.
HuddepenunansHoe ypaBHeHue kojeOanuil. CBoOonHBIE, 3aTyxaromiue
koJniebanus. Bernyxaennbie konebanus. Pezonanc.

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 obOwema. IlepBoe Hadamo TepMOIWHAMHKHU. TeMmriepaTypa H
BHYTPEHHSS JHEPrus Kak (QYHKIHUA COCTOSHHUA. TeroeMKOCTh. DHTPOIUS.
Btopoe u TpeTbe Havyana TepMmoauHamMuku. Teopembl KapHo. 3aKoH Bo3pacTaHus
suTponuu. [Topsiok u 6ecriopsok B mpupoje. TepmoaguHamudeckne GyHKINU.

UneanpHpiii  Ta3  (ypaBHEHHE COCTOSHHS, BHYTPEHHSIS DHEPTrus,
TEIUIOEMKOCTH, YpaBHCHHE anuadarel, padoTa NpU pa3IMYHBIX MPOIEccax,
suTpomnusl). BeposatHocTs u dnykryanuu. Pacnpenenenus Makcsemna. CkopocTu
TEIJIOBOTO JIBIKEHUSI MOJeKyn. CpemHsis KUHETHYeCKass SHEpPrusi MOJICKYII.
OCHOBHOE ypaBHEHHE KMHETHUUECKON TEOpHUM HACAIbHBIX ra3oB. Pacnpenenenue
Bonpumana. DuTponus u BeposTHOCTh. Da30BbIe PABHOBECHUS U MPEBPAIICHUS.
DJIeMEHThl HEPABHOBECHOW TEPMOJIMHAMUKH. SIBIICHUSI IEPEHOCA, KUHETUYECKHUE
sBieHus. KongencupoBanHoe coctosinue. Kunematuka u AMHaMHMKaA KAJIKOCTEN
H Ta30B.

Pasnen 4

DNEeKTPUYECTBO.

DneKkTpocTaTMKa B BaKyyMe. 3aKOH COXPAHEHMS DJIEKTPUYECKOIO
sapsiia. 3akoH Kynona. Cucremsl enuuun. [Ipunuun cynepnosunuu. CHcTEMBI
BapsSHKEHHBIX YacTHLl. DJIEKTpUUYECKHM aumoib. PaboTta cuil as1eKTpocTaTnyeckoro
nons. TeopemMa O UMPKYISALUMM BEKTOpa HamnpsykeHHocTd. IloTeHuumanbHOCTH
DIIEKTPOCTATHUECKOro nojsi. HanpsKeHHOCTh M MOTEHLMall 3JeKTPOCTaTHUECKOTO
10J1s1, CBA3b Mexay HuMu. Teopema ["aycca [uist ayieKTpoCTaTHYeCcKOro mojs B
Bakyyme. [Ipumenenue teopemsl ['aycca k pacuery noseil.

OnekTpocraTuka B BemlectBe. Tumbl audnekTpuxos. [lonspuzanus
IaaeKTpukoB.  CBOOOJHBIE M CBsI3aHHbIE  3apsafbl.  Juanekrpuyeckas
BOCIPUUMYHUBOCTb.  JlUdJeKTpuueckass  MPOHULAEMOCTb.  DIEKTPUUECKOe
cmemienne (uHaykuus). Teopema I'aycca st 37eKTpudeckoro mojis B
JURJIEKTPUKE. Y CIIOBUS Ha TPaHULIE pa3zelia ABYX IUIEKTpuKoB. [Tone BHyTpH
IPOBOJHUKA W y ero moBepxHocTH. OOm@as 3amada  3JIEKTPOCTATHKU.
DNEeKTPOEMKOCTh POBOIHUKA.

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

VYcioBus — CylIecTBOBaHUS — 3JEKTPUUECKOrO  TOKAa.  YpaBHEHHUE
HENPEPBIBHOCTU.  DNEKTPOABWKYIIAasg  cuia. HemoreHuuanbHOCTH OIS
CTOpOHHMX cui. 3akoHel Oma u JDxoyns-JleHma B UHTerpanbHOM U
g depeHnanbHoN hopmax.

Pasnen 5

DeKTpoAHAMUKA

Marnurocraruka B Bemectse. HamaranueHHOCTb. MOJIEKYIISIDHBIE TOKH.
MaruuTHass BOCHPUMMYMBOCTh. MarHuTHasi NPOHUIAEMOCTb. HamnpsykeHHOCTh
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 Jlennma. Camomuaykuusa. HHIYKTMBHOCTB.
B3aumuas nanykuus. Bzanmuas uHaIykTuBHOCTh. OOBEMHAs INIOTHOCTh SHEPTUU
MarHuTHOTO nojsi. BuxpeBoe anekrpuueckoe mose. Tok cmemenus. Cucrema
ypaBHeHuil Makcsemia. MarepuanbHble ypaBHeHUs. KBa3ucTallMOHapHBIE TOKU.
WNuBapnaHnTHOCTh ypaBHEeHUM MakcBemia OTHOCHUTENBHO MpeoOpa3oBaHuit
Jlopenua. I[IpyHIMII OTHOCUTENBHOCTH B 3JIEKTPOAUHAMUKE.

Pasmen 6

Onruka.
BonHoBoe ypaBHeHHME Uil AJIEKTPOMArHUTHOM  BOdHBL.  CBOMCTBa

AJeKTpoMarHuTHEIX BoJIH. Bekrtop [loitnTunra. MluTencusHocts cBera. Dddext




Jlomnepa s 3J€KTPOMAarHUTHBIX BOJIH. OTpakeHHWEe M MPEOMIIEHUE CBETa.
Ontuueckoe wu3obpaxkenue. Ilpunnun Depma. HWHTepdepeHuus cBera.
KorepentHocth u  MoHOXpomaTHuHOCTb. [udpakmus csera. [IpuHiun
I'olirenca-®penens. Meton 300 @penens. Judpakinus Opaynrodepa Ha mmenn
n mudpaknroHHON pemreTrke. ['onorpadguu. EcTecTBEHHBIN M MOJSPU30BaHHBIN
cBeT. 3akoH Mamtoca. [lonspuzanus cBeta Nnpu OTPAKEHUU U IPETOMIICHUU.
3akon bprocrepa. [[BoitHoe mnydenpenomieHue. HopmanbHas W aHOMasibHas
nucnepcusi. @a3oBas u rpymmnosas ckopoctu. @opmyina Panes. Dnementst Oypbe
- ONTHUKU.

Pasnen 7

KBanroBas onrtuka

TennoBoe wu3nydenue Tten. 3akoH Kupxroda. 3akoHB H3ITydSHUS
abcomoTHO uepHoro Tena. KBantosas runoresa u ¢popmyna [Inanka. KBantoBas
ontuka. PDorordpdexr, ombiTel CroneroBa. dDotoHbl. JlaBieHHE cBeTa.
KopmyckynsipHO-BOTHOBOH nyanu3m uist cBeta. Dddext 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 bpoinsg. BonnoBoit maker. CTaTucTHYECKOE HCTOJIKOBAaHUE BOJH [I€
bpoitnsa. [punmun neompenenenHoctu leiizenOepra. BomnoBas ¢yHKIus, ee
OCHOBHBIE cBoiicTBa. Omeparopsl (U3HYECKHX BEIUYMH. BpemeHHoe u
crauvoHapHoe ypasHeHue Illpeaunrepa, KBaHTOBbIE cOCTOsiHUA. KBaHTOBBIE
ypaBHeHUs JBWkeHMs. C(CBoOonHas dactuna. Yactuna B O€CKOHEYHOM
NOTeHUMaNbHOU siMe. KBanTOBBIM ocimuiaTop. Hynesas sHeprus, HyleBble
koneOanusi.  [lpoxokneHue  4acTUIbl  4Yepe3  MOTCHIHMAIbHBIA  Oapbep.
TynuenbHbIN 3P HEKT.

ATtomM Bomopoga B KBaHTOBOM MexaHuke. KBaHTOBbIE uyucIa.
OpOuTanbHbIl MEXaHWYECKMH M MAarHUTHBIE MOMEHTBHI 3JIEKTPOHA B aTOME.
Opb6uransHoe rupomarHutHoe oTHomeHue. Ombir lltepna n I'epnaxa. Crnmu
aiekTpoHa. [IpyHIMI TOXIECTBEHHOCTH MHMKpodacTHll. depMHOHBI U OO30HBI.
CumMeTrpusi BOJHOBOM (PYHKLIMH CHUCTEMBl OAMHAKOBBIX YacTHll. I[IpuHumn
[Taynu. OObsicHeHHe TnepuoAnueckoil cuctembl sneMeHToB JI.M.Menzeneesa.
DHepreTu4ecKuil ciekTp aToMoB ¥ MoJiekyJ. [Ipupoa XuMuyeckoi CBsI3u.

Pasnen 9

CraTtuctuyeckas (puznka

Craructuueckuit  Meroa. dazoBoe mnpoctpancTBO. Pacmpenenenue
I'n66ca. CratucThueckoe UCTONKOBaHUE SHTponuu. 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 aisg 3J€KTPOHHOTO Ta3a. DIIEKTPOHBI B
Kpuctaynax. JHeprust @epMu, BBIPOKACHHBIN U HEBBIPOXKACHHBIN 3JIEKTPOHHBIN
ra3. DJIEKTPOHHASI TEIUIOEMKOCTb. TeIIOEMKOCTh KPUCTANIMYECKOW PELIeTKH.
Knaccuueckas teopust, Teopus DiiHireiiHa u Jle6ast. @oHoHbI. POTOHHBIN Ta3.

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

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

Ne
/o

Tembl npaktTueckux | @opmel npakTndeckux | TpymoeMKOCTb, |IpPaKTHYECKOH |pa3aena
3aHATUN 3aHATUN (gac) MOATOTOBKH, | IACLIMII

3 aux Ne

(gac) JIUHBI




Cemectp 1

Kunematuka u
JUHaMHUKa
MAaTepHAIbHON TOUKHU

Pemenne 3anau

Kunemaruka n
JIMHaMHKa
aOCOJIIOTHO TBEPAOTO
Tena

Pentenue 3anau

CHCI_[I/IaJ'II)HaH TEOpHA
OTHOCUTCIBHOCTHU

Pentenue 3anau

Kunematuka n
IMHAMUKA KOJIeOaHUH

Penrenue 3anau

XapakTepuCTUKHU
BOJIHOBBIX IIPOLIECCOB

Penrenue 3anau

MonekynsapHo-
KUHETHUYECKasi TCOPUsI

Pentenue 3anau

Cemectp 2

HaHpH)KeHHOCTB n
IIOTCHI Al
QJICKTPOCTATHUYCCKOI'O
I10J14

Pemenne 3agau

JIBH>KEeHHUE
3apSKEHHBIX YaCTUILL
B
3JIEKTPOCTATHYECKOM
noJje

Pemenne 3agau

JMdnexTpuky B
JIEKTPUUECKOM HOJIE.
Konpgencarop

Pemenue 3agau

10

XapakTepUCTUKU
JIEKTPUUYECKOTr0 TOKA

Pemenne 3agau

11

Nunykius
MarduTHOTO TTOJIS.
Cuitbl B MArHUTHBIX
TTOISIX

Pemenne 3agau

12

3akoH
3JIEKTPOMATrHUTHOMN
unaykuuu Papanes.
Paborta B MAarHUTHBIX
MOJISIX

Pemenne 3agau

13

WnTepdepennus,
nudpaxius,
TIOJIIPU3AITUS

Pemenue 3agau

Cemectp 3

14

TemnoBoe
W3JTy4YEHHE,

dbororddexr

Pemenne 3anau

15

Oddext Komnrona,
cBOHCTBa (POTOHOB

Penrenue 3amau

16

ATOM BomOpoOAa.
IToctynatel bopa

Penrenue 3anau




17 CoorHoI1IeHne Pemenue 3amau 3 3 8
HEOIPEEIEHHOCTEN
['eit3enOepra, BOIHBI
ne bporisa
18 VYpaBHeHue Pemenue 3amau 3 3 8
[lIpenunrepa
IToTennmansHEIe
Oapbephbl
19 KBanrtosas Pemenue 3amau 3 3 9
CTaTHCTUKA
Bcero 51
4.4. JlabopaTopHbIE 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IIPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
% | Hameronanme saGoparopinay paor | TPA0SMIKOSTE: | HPAKTIGCKOT: | pasiena
(dac) JIUHBI
Cemectp 1
1 | Masrauk Makcesia 4 1
2 | HakJIOHHBIH MasTHUK 4 2
3 | CTonkHOBEHHE IIAPOB 3 1
4 | MareMaTu4ecKuii 1 0OOPOTHBIH 3 2
MasiTHUKU
5 | Onpexnenenue CKOPOCTH 3ByKa B BO3JIyXe 3 3
Cemectp 2
6 | OmpeneneHue AMEKTPOSMKOCTH 4
KOHJICHCATOpa
7 | UccnenoBanue perakcamOHHBIX 4
Kose0aHui
8 | Onpenenenue ropu30HTATHHON 3
COCTaBJISIONICH HAMPSKEHHOCTH
MarHMTHOTO TOJIst 3eMITu
9 | OnpeneneHuie yaeIbHOTO 3apsiaa 3
ANEKTPOHA
10 | Komnbma HerotoHa 3
Cemectp 3
11 | IIpoBepka 3aKOHOB TEILIIOBOTO 4
W3ITydeHUs
12 | Buemnwmii hpoTodddext 3
13 | M3ydeHue criekTpa aToMa BOJOpOIa 4
14 | Ompenenenue NOTEHIIMAIOB 3
BO30YKJICHHS aTOMOB
15 | OnpeneneHne YHEPTUU 0L — YACTHIL 11O 3




npobery B BO3yxe

Beero |

51

4.5. KypcoBoe NMpoeKTHUpOBaHHE/ BHITOITHEHUE KYpPCOBOU PaObOTHI

VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIuxcs

Buapl camocTosTenbHON paboThI M €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0IHIIE /.

Tabmuma 7 — Buasl caMOCTOSTENIBHOM pabOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 1, Cewmectp 2, Cemectp 3,
Bun camocrosiTensHO#M paboTh
yac yac yac qac
1 2 3 4 5
M3ydeHne TeopeTHIecKoro MmaTepuana 97 7 7 13
nucuuraHbl (TO)
[ToaroToBka K TEKyIeMy KOHTPOJIEO
ycneBaemoctu (TKVY) 27 ! ! 13
[ToaroToBka K MPOMEKYTOYHOM 30 8 8 14
atrecrauuu (I1A)
Bcero: 84 22 22 40

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbI IS CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHbBIX U3TAHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX y4eOHBIX M3IaHUI NMPUBEEH B TaOIUIE 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUMN

[Mudp bubnuorpaduueckas ccpiika KonuruecTBo 5K3eMIUISIpOB B
oubmmoreke(kpome
AIIEKTPOHHBIX IK3EMILISIPOB)
[53(075)] CasenbeB U.B. Kypc obmieit pusukn: Yuedbnoe mocooue | ®O(4), 'C(94), 'CU3(1)
B 3 1.2014. T.1. Mexanuka. MonekynsipHas (pu3nka
[53(075)] CasenbeB U.B. Kypc obmieit pusuku: Yueobnoe mocooue | ®O(4), 'C(94), I'CU3(1)
B 3 1. 2014. T.2. DnekTpuuecTBo U MarHeTu3M. BosHBI.
Orntuka.
[53(075)] CasenbeB U.B. Kypc obmieit pusuku: YueoHoe mocodone | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBanToBas ontuka. AToMHas pU3HKa.
®usuka TBepAOro Tena. Pu3uka aTOMHOTO fA1ipa U
3JIEMEHTAPHBIX YACTHI]
[53(075) C12 | CaBennes U.B. Kypc pusuku: YuebHnoe nmocobue B 3.1. DO(2), 'C(98)

T.2. DnextpuuectBo. Konebanus u BosHbI. BostHOBas




ontuka. 2008

[531 B83] Hponos U.E. Mexannka: OcHoBHBIE 3aKOHBI. M.: ®u3- I'C(133), I'CY3(1), I1I'(6)
matiut, 2015

[53(075) Tpodumosa T.U. Kypc busuku. 2007, dO(3), I'C(27)

T76]

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

I1'(8)

[531 B83] Uponos U.E. Mexanuka: OcHOBHBIC 3aKOHBI. M.: ®u3- I'CU3(1), CO(1), ®O(4)
martiur, 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 ¢uszrka. 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

Ilepeuenn
TeJIeKOMMYHHKaHI/IOHHOfl CEeTn

7. IlepeueHb 3NEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»

DIIEKTPOHHBIX 00pa3zoBaTeIbHBIX
«HTEpHETY,

npuBeseH B Tabmuie 9.

Tabmuma 9 —

TGHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHeT»

pecypcos
HeO6XOI[I/IMBIX J1s1  OCBOCHUA AUCHUIIIIMHBI

UH(pOPMaIMOHHO-

[lepeueHp 31EKTPOHHBIX 00Opa30BaTENbHBIX pPECypcoB HHGPOPMALMOHHO-

URL anpec HanmeHnoBanue
(http://lib.aanet.ru/) bubnuorexa I'VAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusnka 3

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI

00pa3oBaTeNbHOTO MPOoIecca Mo JUCIUILITHHE.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

8.1. [lepeyenp mnporpaMMHOro oOecneueHusi, HCHOJIb3YeMOro IpH OCYIIECTBICHUU

[lepeueHp UCTIOIB3YEMOT0 IPOTPAMMHOTO OOecTieueHus peacTaieH B Tabmuie 10.

Ne /1t

Haunmenosanue

He npenycmorpeno

8.2. [lepeuenn

MH(}OPMALIOHHO-CIIPABOYHBIX

OCYHICCTBJIICHUU O6pa3OBaTCJ'H:HOFO nponecca no JMCHUIIINHE

CUCTEM,UCITIOJIB3YyEMBIX

pu



http://lib.aanet.ru/

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3pl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNBFHOTO MpoIiecca Mo AUCHUITIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHUYECKON 0a3bl

Ne HanmenoBanue cocTaBHON YaCTH MaTEPUAIBHO-TEXHUYECKON Howmep aynuropun
/11 0a3bl (Ipr HEOOXOTUMOCTH)
1 JlexuMoHHAs ayAUTOpUS
2 | Cneumanu3upoBaHHas Jlabopartopus «MeXxaHuKa» 31-04
3 | Cnenmanu3upoBaHHas 1abopaTopus «DIEKTPOMArHETH3M 32-04
4 | CnenmanusupoBanHas naboparopust «OnTHKa» 32-06
5 | CneumanusupoBanHas naboparopus «KBantosas ®Ousukar» 32-03, 32-05

10. OueHo4HBIE CpeACTBA JUISI POBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CpPEACTBAJIA MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTaluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHsI IPOMEKYTOYHOM aTTeCTaIlUH

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHLBIX CPCACTB

OK3aMeH Cnucok BOIpoOCOB K 3K3aMEHY
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OIEHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMN 00YyJaronuMucsa NMpUMEHSETCsl 5-0auibHasi 1IKajga OIEeHKU CHOPMHPOBAHHOCTHU
KOMIIETEeHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs
100-6annpHast ~ mKaja ~ MOAYJBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHia
HCIIONIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKATbHBIM HOPMATHBHBIM aKTOM
'YAIL
Tabnuna 14 —Kpurtepun onieHKH ypoBHS c(HOPMHUPOBAHHOCTH KOMITETEHITUHN

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKana P P bopvp

— oOyyaronuiicss 1IyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, [10CIIE0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— OMHUpasiCh Ha 3HAHWS OCHOBHOM W JOMOJHUTEIBHOW JIUTEPATYpHI,

«OTIIMYHO) g
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHBIC HAYUHBIE MOJIOKEHUS C MPAKTUYECKOM
JIeATEIbHOCTBIO HAIIPABIICHUS;
— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTAEMBIC UM HJICH,
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— cBOOOJIHO BJIAJICET CUCTEMOM ClelUaTIN3uPOBAHHBIX TOHSITUH.
— o0yyJarouiicss TBEPI0 YCBOWI MPOTpaMMHBINA MaTepHal, TPaMOTHO U
M0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JINTEPATYPEI;
«XOPOLIO» PaTypel, o
— HE J0MYCKAET CYIIECTBEHHBIX HETOYHOCTEN;
«3a4TCHOY

— YBA3BIBAET YCBOCHHBIC 3HAHUS C NPAKTHYECKOM JESITEIBHOCTHIO
HallpaBJICHUS;
— apryYMEHTUPYET Hay4YHbI€ MTOJ0KEHHUS,




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIQJICET CUCTEMOM CIIeMaTN3UPOBAHHBIX TOHITHH.

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

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o

— WCTBITHIBAET 3aTPYAHEHHS B IPAKTUYECKOM INPUMEHECHHH 3HAHUM
«3auTEHO»
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEILMATIU3UPOBAHHBIX OHSITUH.
— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«He 3a4TCHO)

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;
— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

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

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

No Kon
[lepeuenp BonpocoB (3aa4) AJs IK3aMEHa
/a WHIUKaTOpa
Cemectp 1
1 OcHOBHbIE KUHEMaTHYeCKUE NOHATHS. KnHeMaTrnka MaTepuanbHON OIIK-3.1.5
TOYKH. CKOPOCTh U YCKOPEHUE MATEPHAIBHON TOUKH

2 Y ckopeHue py MJI0CKOM KPUBOJIIMHEHHOM JIBUKCHUH OIIK-3./1.5
3 Kunemaruka abCcoII0THO TBEPIOTO Tena OIIK-3./1.5
4 CBs13b JTMHEWHBIX U YIJIOBBIX BETUYUH OIIK-3./1.5
5 O0600111eHHBIE KOOPUHATHI U CTETIEHH CBOOOIBI OIIK-3.J1.5
6 OcHoBHasl 33/1a4ya KHUHEMATHKH JJI1 MaTepUaibHON TOUKU OIIK-3./1.5
7 3akoHbl HeroToHA OIIK-3.1.5
8 3axonbl Keniepa 1 3aK0H BCEMUPHOTO TATOTEHHUS OIIK-3.11.5
9 [TpuHIMI neTepMUHU3MA OIIK-3.11.5
10 3aKOH COXpaHEHMsI UMITYJIbCa OIIK-3.11.5
11 Teopema o IBM>KEHUHU LIEHTPaA Macc OIIK-3./1.5




12 I'paBuTalIMOHHAs U UHEPTHAs MAacChl OIIK-3./1.5
13 MOMEHT CHJIBI | MOMEHT UMITYJIbca. Y paBHEHHE MOMEHTOB OIIK-3.1.5
14 3aK0H COXpaHEHUsI MOMEHTa UMITYJIbCa OIIK-3.1.5
14 CekTopualibHast CKOPOCTh OIIK-3.1.5
15 PaboTa, MOIITHOCTh ¥ KHHETHUYECKAsT SHEPTHS OIIK-3.11.5
16 IToTeHnuanbHble ¥ HENOTEHIINAIbHBIE CUIEI OIIK-3.J1.5
17 IToTeHumanbHas YHEPIUs, 3aKOH COXPAHCHUS MEXAHUYECKOU SHEPrUU OIIK-3./1.5
18 MomeHT uHepuuu OIIK-3.J1.5
18 Teopema IlITeiinepa OIIK-3.11.5
19 MomeHT umnyibca abCOIIOTHO TBEPOTO Teja OIIK-3.11.5
20 Kunernueckas sneprus ATT. Pabora u momntHoCTh Bpamenust ATT OIIK-3.11.5
21 [TpuHIIMIT OTHOCHUTENBLHOCTH [ amues OIIK-3.11.5
22 OkcnepuMeHTanbHble npeanocsuiku CTO OIIK-3.1.5
23 [TocTynatel DiiHIITEHA, TpeoOpa3oBanus Jlopenia OIIK-3.1.5
24 CrnenctBust u3 npeobpazoBanws Jlopenna. 3akoH crnoxxenus ckopocteit B | OIIK-3. /1.5
CTO
25 WuTeppan OIIK-3./1.5
26 PenaruBucrckas nuHaMuka OIIK-3.J1.5
27 WMHBapuaHTBI TEOPUU OTHOCUTEIBHOCTU. [ IpUHIIMI DKBUBAJIEHTHOCTH 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 OHeprusi rapMOHUYECKHUX KOJIeOaHMi OIIK-3./1.5
32 YcnoBrs BO3HHUKHOBEHHS KOJIEOaHMI OIIK-3.J1.5
33 du3nyeckuii 1 MaTeEMaTHYECKUI MasTHUKHI OIIK-3.J1.5
34 3aryxaromme KojieOaHus OIIK-3.J1.5
35 Bremyxaennsie konebanus. Pesonanc OIIK-3./1.5




36 CrnoxeHnue KoebaHuil OHOTO HANpaBIeHUS ¢ OJMHAaKOBbIMU yacTotamu | OIIK-3./1.5
37 CrokeHue B3aMHO MEePIEHIUKYISIPHBIX KOJIeOaHi OIIK-3./1.5
38 Bosnbl. OCHOBHBIE TOHATHS OIIK-3.11.5
39 YpaBHeHHE Oeryineii BOJHbI OIIK-3./1.5
40 BonnoBoe ypaBHeHue. CKOpOCTh BOJIHBI B YIIPYTol cpejie OIIK-3.1.5
41 DHeprusi BOJIHbBI OIIK-3./1.5
42 NHTEHCHBHOCTH BOJHBI OIIK-3.11.5
43 O dexr Homnepa OIIK-3.11.5
44 Hudpaxus BonH. [Ipuniun [olireHca OIIK-3./1.5
45 HuTepdepenius BoIH OT ABYX HCTOYHUKOB OIIK-3.1.5
46 Crosiune BOJTHBI OIIK-3.11.5
47 Jucnepcusi, rpymnmnoBasi CKOpOCTb BOJH OIIK-3.1.5
48 Wneanbusiii ra3. JlaBneHne Ha CTEHKY cocyaa OIIK-3.11.5
49 [TapameTphl COCTOSIHMS, TEMIIEpATypa. Y pABHECHUE COCTOSHHS, OIIK-3./1.5
GYHKIMS COCTOSTHUS
50 BHyTpeHHsIsI SHEpTHSI H1eaIbHOTO Ta3 OIlK-3./1.5
ol Pabora uneansHoro ra3a B pa3iMyHbIX TEPMOIMHAMUICCKIX OIIK-3.11.5
MpOLIECCax.
52 [TepBoe Hayano TEPMOIUHAMUKH. OIIK-3.11.5
53 AnmabaTuyeckuii mporiecc. OIIK-3.11.5
o4 [{ukn Kapho OIlK-3.11.5
55 Pabora TenoBoro aBurarens OIIK-3.11.5
56 OOpaTUMOCTh TEPMOJMHAMUUYECKUX ITPOLECCOB, TeOpeMbl KapHo OIIK-3./1.5
57 HepasenctBo Knaysnyca. DHTpOnHs OIIK-3./1.5
58 OHTpONUs U BEPOATHOCTH OIIK-3./1.5
59 bapomerpuueckas ¢opmyna. Pacipenenenne bonbiimana OIIK-3.J1.5

Cemectp 2




1 Hanpstx€HHOCTD asekTprdeckoro nois. IIpuHnun cyneprno3unyuun OIIK-3./1.5
2 [ToTenmman snexkrpuyeckoro noss. [Ipunnun cynepno3unuu. Teopema o | OIIK-3. /1.5
LUPKYJSIuU BekTopa E
3 ITorok BekTopa E. Teopema ["aycca aiist Bektopa E OIIK-3.1.5
4 CuJi0BBI€ JIMHUYU U SKBUIIOTEHIIMATBHBIE TOBEPXHOCTH OIIK-3.1.5
3) CrnenctBus u3 TeopeMsl ['aycca OIIK-3.1.5
6 Hanpspk€HHOCTD M MOTEHIMAT SJIEKTPUYECKOTO AUIIOJIS OIIK-3.11.5
7 DNIEKTPUYECKUI TUMOIb BO BHEITHEM T10JIE OIIK-3.1.5
8 IIpOBOIHUKH B JIEKTPUYECKOM I10JI€ OIIK-3./1.5
9 Juanexrpuku. Bexrop anexrpudyeckont unaykuuu. Teopema 'aycca s OIIK-3./1.5
BekTopa D
10 ['pannunble ycnoBus 11 BeKTopoB D u E OIIK-3./1.5
11 DnexTpoéMkocTh. KoHteHcaTopsl OIIK-3./1.5
12 [TapannenpHOE U NTOCIEA0BATEILHOE COCITMHEHUE KOHACHCATOPOB OIIK-3.11.5
13 DHeprus MEeKTPUIECKOro MoJs OIIK-3.1.5
14 OnekTpuyeckuit Tok. [IOTHOCTH TOKa OIIK-3.1.5
15 3akonbsl OMa B 0OBIKHOBEHHOH ¥ Ju(depeHIInaIbHON Gpopmax OIIK-3./1.5
16 3axon OMa a1 3aMKHYTOM Lienu OIIK-3./1.5
17 3akonsl [xoyns — Jleniia B 00bIKHOBEHHOM 1 U] PepeHITnaTbHONI OIIK-3.11.5
dbopmax.
18 MarauTHas UHIYKIHS OIIK-3./1.5
19 3akon buo — CaBapa — Jlamaca OIIK-3.11.5
20 MaruuTHas HHIYKIUS IPSMOro IPOBOAA C TOKOM OIIK-3.11.5
21 B3auMogeiicTBue MPOBOIHUKOB C TOKAMHU OIIK-3.11.5
22 JIMIoNbHBIA MarHUTHBI MOMEHT. MarHuTHOE 10JI€ KOHTYpa ¢ TOKOM OIIK-3.11.5
23 MarauTHas HHAYKUUS IBUKYILErocs 3apsaaa. Bzanmoneicreue OIIK-3.J1.5
JBUKYLIUXCA 3aps0B
24 JIBM>KeHUE 3apsKEHHBIX YaCTULl B MATHUTHOM I10JIE OIIK-3.11.5
25 Teopema o 1upkyssK BekTopa B OIIK-3./1.5




26 MarnuTHas UHIYKIKS TOPOUJIa U COJICHOU A OIIK-3.J1.5
27 Mexanudeckas paboTa B MarHUTHOM T10JIe OIIK-3.1.5
28 Maruutssiii notok. Teopema ["aycca nis Bekropa B OIIK-3.1.5
29 MarauTHbIA JUIIOJIs B MAarHUTHOM IIOJIE OIIK-3.11.5
30 Marneruku. Teopema o upkyssiuu Bekropa H OIIK-3./1.5
31 SBnenue peppomarHeTuzma OIIK-3./1.5
32 DJNeKTpOMarHuTHasE MHYKIUs OIIK-3.1.5
33 Camounnykuusi. Bzaumuas uaaykius OIIK-3.1.5
34 DHeprusi MarHuTHOTO MOJIst OIIK-3./1.5
35 BuxpeBoe anekTpudeckoe mojie OIIK-3.1.5
36 Tok cMmerneHus OIIK-3.11.5
37 YpaBHenust MakcBeiia OIIK-3.1.5
38 BonHoBOe ypaBHEHUE 3I€KTPOMArHUTHOTO OIS OIIK-3.1.5
39 CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJH OIIK-3.1.5
40 3aKOHBI MPEJIOMIICHUS U OTPAKECHHS CBETA OIIK-3./1.4
41 KorepenTHocTh cBeTa OIIK-3./1.4
42 WuTepdepeniiys cBeTa OT IByX HCTOUHUKOB OIlIK-3./1.4
43 Hudpakuus. [Tpunuun [toiirenca — @penens OIIK-3./1.4
44 3onbl Openens. Audpakuus OpayHrodepa Ha 1menu OIlIK-3./1.4
45 Hucniepcus ceera OIIK-3./1.4
46 JudpaxknuonHas pemeérka OIIK-3./1.4
47 [Tonspuzanus ceta OIIK-3./1.4
48 Crenenp nonsipusanuu. 3akoH Mamtoca OIIK-3./1.4
Cemectp 3
1 TennoBoe u3rydeHue OIIK-3./1.4
2 3aKOHBI U3JTy4YeHUs a0COTIOTHO YEPHOTO Tena OIIK-3./1.4
3 ®opmyna Penes — JIxunca. Pacnipenenenue [1nanka OIIK-3./1.4
4 dorodd ekt OIIK-3./1.4




5 TopM0O3HOE PEHTTEHOBCKOE U3ITyUeHUE OIlK-3./1.4
6 ®otonHbl. KopnyckynsipHO — BOJIHOBOM Jyalii3M JyIsl CBETa OIIK-3./1.4
7 Dddext Komnrona. OmMnupudeckue 3aKOHOMEPHOCTH B ciiektpax atoma | OIIK-3./1.4
BOJIOpOZa
8 Mopaenb aroma o Tomricony OIIK-3./1.4
9 Moguenb atoma o Pesepdopay. [locrynarst bopa OIIK-3.1.4
10 Teopus bopa — 3ommepdensaa OIIK-3./1.4
11 Bonus! ne bpoitns OIIK-3./1.4
12 Bonnosas ¢ynkms OIIK-3./1.4
13 VYpasuenue llpéaunrepa OIIK-3./1.4
14 CootHomenue Heonpeaenénnocrei I eiizendepra OIIK-3.]1.4
15 MukpodvacTuiia B OTHOMEPHOM IMOTEHIIUATBLHOMN SIME C 00-MH CTCHKaMHU OIIK-3./1.4
16 MukpodacTuiia B TpEXMEPHOM HEMPOHHUIIAeMOM MoTeHIanbHOM siuke | OIIK-3./1.4
17 CTOJNKHOBEHHE MUKPOUYACTHUIIBI C TOTEHIIUAIBHBIM OaphepoM OIIK-3./1.4
18 MukpodvacTuIia B HEpoHHUIIaeMoi cepe OIIK-3./1.4
19 ["apMoHMUecKU OCLIMIUIATOP B KBAHTOBOM MEXaHUKE OIIK-3./1.4
20 KBanTOBBII1 poTaTop OIIK-3./1.4
21 ATOM BOJIOpO/ia B KBaHTOBOM MexaHuke. CriuH OIIK-3./1.4
22 Tox1ecTBeHHOCTh KBaHTOBBIX yacTull. [Ipunuun ITaynu 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 OIlIK-3./1.4
26 Pacnipenenenne ®epmu - Jlupaka OIIK-3./1.4
27 Pacnipenenenne boze - Ditnmreiina OIIK-3./1.4
28 DHepreTuyecKkue 30HbI B KpUCTaIax OIIK-3./1.4
29 [TpoBOAMMOCTH MOTYITPOBOJHUKOB OIIK-3./1.4
30 CrioHTaHHBIE U BBIHYKJEHHBIE IEPEXOIBI OIlK-3./1.4
31 [Tpuniun paboTsl nazepa OIlK-3./1.4




32 Knaccuueckas Teopus ternoemkoctu Jrononra u [t OIIK-3./1.4
33 KBanToBast TeOpHsI TEITNIOEMKOCTH DWHINITCHHA OIIK-3./1.4
34 KBanToBas Teopus tertoemkocTu Jlebas OIIK-3./1.4
35 KoHTakTHBIC SIBICHUS OIIK-3./1.4
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Ne /i [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera I/IHILII/I<I?£FOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyern TeM Juisi KypCcOBOTO MPOEKTUPOBAHMUSI/BBITIOIHEHUS KYPCOBOI pabOTHI

[lepeuenr TeM ns KypCOBOTO IMPOEKTUPOBAHUS/BBIIOIHEHUS KYpPCOBOW pabOTHI

Ne /i [TpuMepHBIii TepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS
B KypCOBOH paboTEHI
Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHUA HpOMe)KYTO‘IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

MpeCTaBICHBI B Ta0nwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Ne i/t

IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB

Kon

VHJIUKaToOpa

Tect 1

BonnoBast hyHKIHS 1OTDKHA OBITH: @) TOJIBKO KOHEUHOM;
0)TOJILKO HENMPEPHIBHOM; B)TOJIBKO OJJHO3HAUHOM; ') KOHEYHOH,
HEINPEPBIBHOW, OTHO3HAYHOM.

OIIK-3.]1.5

Bri0epure npaBmiibHYy0 GOPMYITUPOBKY Uil COOTHOIIEHUS
HEOIPENEIEHHOCTEN ...
a) AEFAP>h, ©0) AF-AP>h,

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

h

OIK-3.]1.5

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

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

OIIK-3.]1.4

JI71st p — COCTOSTHUSA AJIEKTPOHA B aTOME OpOUTATIBbHBIIT MOMEHT
umnysibca Ly paBeH:

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

OIK-3.]1.5

depMUOHAMHU ABIIFIOTCS: a) BCE pa3psyKEHHbIEC YaCTULIBI, 0)
YaCTHULIBI C MOJIYLIENIBIM CIIMHOM, B) YaCTHIIBI C IIETTBIM
CIIMHOM, T') HEMTpaibHbIE YaCTUIIBI

OIIK-3.]1.4

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

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

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; 0)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) AmnHcamO0Jib YacTHUIl
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 llpénunrepa numeer Bua:

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,z1t); 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

OOPOBCKHUI pagnyc)

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 3JEKTPOHOB 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 HyJ1b B UHTepBaie 0<X<|, 1 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

He npenycmorpeno

10.4. MeTtoauyeckue  MaTepUaNbl,  ONPEACISIONUE  HPOLUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOIUX JdTanbl (OPMUPOBAHMUS KOMIIETCHLIUN, COAEpKaTCsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli 00yJaroluxcs
I'VAIL

11. Meroauueckue yKazaHus JUIsl 00y4aroMXCsl 10 OCBOCHUIO JUCLUIUINHBI

11.1. Meroauueckue ykasaHus A OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia .

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JieKUuU B
paMKax JAWCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TEME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX NpoOJeM JUCHUIUIMHBI, METOJOB HAy4yHOro IO3HAHMS, HOBEWUIIMX
JOCTUKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIeKIus pacKpbIlBaeT MOHATUHHBIN amnmapar
KOHKpETHOH o0jacTu 3HaHUdA, €€ NpoOJeMbl, JAeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[TmanupyeMbl pe3yabTaThl IPH OCBOSHUH 00YUYaIOIIMMCS JIKIIMOHHOTO MaTepuaa:

-[I0JIy4EHHE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
OIPENENACTCS LEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

-[10JIy4Y€HHE OIbITa TBOPUYECKOI pabOThl COBMECTHO C IIPEIOJIaBaTENIEM;

-pa3BuTHE  NPOPECCHOHATBHO—JICNIOBBIX  KadyecTB, JIIOOBH K  MpeaMery u
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIIJICHHUS.

-TMIOSIBJICHHE HEOOXOIMMOT0 HHTEPECa, HEOOXOIMMOTO ISl CAMOCTOSITEILHOM paOOThI;

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

-Hay4yuTCcsd METOAMYEeCKH oOpalaTbiBaTh MaTepuasl (BBLAEIATH TIJIaBHBIE MBICTH U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

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

JlekunoHHBI MaTepua’d MOJXKET COINPOBOXKAATHCS JIEMOHCTpalMed CIalIoB U
MCIIOJIb30BAaHUEM pa3/laTOYHOTO MaTepuajga IpH MPOBEIEHUU KOPOTKMX JAMCKYCcCUH 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

11.2. Meroanueckue ykazaHus I OOyYarOIIMXCS MO MPOXOXKICHUIO MPAKTHUYECKHUX
3aHATHH

[TpakTHdeckoe 3aHATHE SBISETCS OJHON M3 OCHOBHBIX (JOPM OpraHU3alMU Y4eOHOTO
mpoIiecca, 3aKJIFOYArOIIasCsl B BHITOJHEHUH O0YYAIOIIMMHUCS T10JT PYKOBOJICTBOM TIPETIOaBaTEes
KOMIUIEKCa YYeOHBIX 3aJaHUil C 1EIbI0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YueOHOMU
JTUCIUTITMHBI, MPUOOPETEHUSI YMEHUN U HaBBIKOB, OMTBITA TBOPUYECKOM JCSITEIHHOCTH.

[{enbro MPAKTUYECKOTO 3aHSITHUSI ISl 00YJAOIIErocs SBISETCS MPUBUTUE 00YyJaroIIeMcs
YMEHHI U HaBBIKOB MPAKTUYECKOU JIEITEIBHOCTH MO U3YyYa€MOW TUCIUIIIINHE.

[Tnanupyemble pe3ynbTaThl MPU OCBOSHUU 00YyYaIOIIeMCsI MPAKTUYSCKUX 3aHITHIA:

-3aKpeIieHre, YIiyOJieHWe, pacliupeHue W JeTalu3alus 3HAaHWW TpHU  PElIeHUU
KOHKPETHBIX 3a]1a4;




-pa3BUTHE  TIO3HABATENBHBIX  CIOCOOHOCTEH,  CaMOCTOSTEIbHOCTH  MBIIIJICHHUS,
TBOPYECKOMN aKTUBHOCTH;

-OBJIaJICHUE HOBBIMM METOJaMH W METOAMKAMU H3YyYEHHs] KOHKPETHOH ydeOHOM
JUCIUIINHBI,

-BBIPa0OTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICICHHS TOJYYEHHBIX 3HAHUH JUIs
BBITIOJTHEHU S 33/1aHUK;

-obecrieueHre palMoOHATBLHOIO COYETaHUS KOJUIEKTUBHOW W HMHIUBUAYaIbHOH (opM
00yJeHUsI.

DyHKINN MPAKTUYECKUX 3aHATUH:

-[I03HaBaTeIbHA;

-pa3BHBarOIas;

-BOCIIUTATEIIbHAS.

[To xapakTepy BBIIOJHSEMBIX OOYYAIOUIMMCS 3aJaHUM IO MPAKTUYECKUM 3aHSATHIM
MOJIpa3essaioTCs Ha:

-03HAKOMUTEJbHbBIE, IPOBOJIUMBIE C LENIbI0 3aKPEIUICHUS U KOHKPETU3ALMY U3YYEHHOI'O
TEOPETUUECKOr0 MaTepuara;

-aHaJIMTUYECKUE, CTaBALIUE CBOEU LIETbIO IMOJyY€HHE HOBOM MH(pOpManuu Ha OCHOBE
dbopMan30BaHHBIX METO/IOB;

-TBOPYECKHE, CBSI3aHHBIE C IOJIyYEHHEM HOBOM HMH(OpMaLMKU IyTEM CAMOCTOSATEIbHO
BBIOpaHHBIX MOJXO/0B K PEIICHUIO 3a/1a4.

@opMbl OpraHu3alMd MPAKTUYECKUX 3aHATUNH ONPENENSIIOTCS B COOTBETCTBUHM CO
crnenupuIecKuMi O0COOEHHOCTAMH Y4eOHOW TUCHHUIUIMHBI U LeldsIMu oOydeHus. OHU MOTYT
IIPOBOAUTHCS:

-B HIHTEPAKTUBHOI opMe (pelieHre CUTYallMOHHBIX 3314, 3aHITHSI 10 MOJICTUPOBAHUIO
pEaIbHBIX YCIIOBUHM, J€JOBbIE WIPhl, UI'POBOE IPOECKTUPOBAHHE, WMUTAI[MOHHBIE 3aHSITHS,
BBIC3JHBIC 3aHATHS B OpraHu3anuu (IpeanpusTvs), AeloBas ydeOHas urpa, pojeBas urpa,
IICUXOJIOTMYECKUI TPEHUHT, KeiC, MO3rOBOM IITYpM, IPYIIIOBBIE JUCKYCCUH);

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

MeTtoauka mpoBeneHUS] MPAKTHUUYECKOTO 3aHATHUS MOXKET ObITh PA3IUYHOM, MPH 3TOM
BaXHO JJOCTHKEHHE 001IeH 11eNTh AUCIUILIINHBI.

TpeboBaHMs K TPOBEJACHUIO TPAKTUYECKUX 3aHATUI

[TpakTueckue 3aHATHS TPOBOASTCS B BHUJE OOCYKIEHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMH BOIIPOCAMH, PACCMATPUBAEMBIMU B JIEKIIMOHHOM KYpCE U B BUJIE
pa3zbopa BONpPOCOB, KOTOPbIE MOTYT BOBHUKHYTh y CTY/IEHTOB [P OCBOEHUU MaTepHaa.

Metoauueckre ykazaHHs IO IPOBEJEHUIO TNPAKTUYECKUX 3aHSITHUA NIPUBEIEHBI B
CIENYIOIIUX MOCcOoOusX uMermmxcs B oubnuorexke 'YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BUJE:

1. Mexanuka. KonebGanus u Bonubl. Tepmomunamuka. COopHuk 3amau /..
KoBanenko, FO.A. Kysuenos, M.H.KynbOunkas, H.I1.JIaBpoBckas, H.H.JlutBunoBa, E.B.
Mormaps , }O.A. HoBukoBa, B.®. Opnos, .E.ITorapes, B.K. IIpununko, E.B. Xonunesa. FO.H.
[apes, B.b.Illanun, b.®.[udpun, C.A. llepdak 2010. 84 c.

2. OnektpuuectBo. Marnetusm. Onrtuka. CoOopuuk 3amad. //WI.W. Kosanenko,
H.IT.JIaBpoBckasi, H.H.JlutBunoBa, E.B. PytskoB. FO.H. lapes, b.®.llludpun, C.A. llepdbax
2013. 80 c.

3. KBanToBas ¢usuka. Coopuuk 3anay //, 1.1 Kosanenko, H.I1. JIaBposckas, H.H.
JlutBunoBa, B.®. Opnos, ['.JI. Ilnexorkuna, B.K. IIpummnko, E.B. Pyrekos, FO.H. Ilapes, C.A
[Mepbak, 2004, 56¢.

11.3. Meroauueckue ykazaHHs Uis OOyYarOIIMXCs MO BBIIOJIHEHUIO JIA0OPATOPHBIX
pabor



B xone BbINONHEHHs J1a0OpaTOpHBIX paboTa OOYYAIOUIMICS JODKEH YIrIyOuTh |
3aKpeNUTh 3HAHUS, MPAaKTHYECKWE HABBIKH, OBJIAJETh COBPEMEHHOW METOIAMKON M TEXHHMKOM
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTHKOH 0O0ydaromerocs.
Beimonaenue mabopaTOpHBIX padOT COCTOUT M3 SKCIEPUMEHTAIBHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTEH U KOHTPOJIBHBIX MEPOIIPUATU.

Brimonaenue 1abopaTopHBIX pabOT OOydaromMMcsl SIBISAETCS HEOTHEMIIEMON YacThIO
U3yYeHHs] JUCHUIUIMHBI, ONpeAeNsieMOl y4eOHbIM IIJJAHOM M OTHOCHUTCS K CpEACTBaM,
00ecIeunBaIONINM PEIICHUE CICAYIONNX OCHOBHBIX 33124 y 00y4aromerocs:

- B paMKax JTaHHOM JUCIMUILIMHBI,

-3aKpeIyIeHne, Pa3BUTHE M JCTANM3alHs TEOPEeTHYECKUX 3HAHWH, MOJTYYEHHBIX Ha
JCKIHSIX;

-[I0JIy4eHNe HOBOH MH(OPMAIINU 110 N3y4aeMOW AUCIUILUINHE,

-pruoOpPETEHNE HABBIKOB CAMOCTOSATEIHHOU padOThI ¢ J1a00paToOpHBEIM 000pyIOBaHUEM U
pudopamu.

3ananue ¥ TpeObOBaHuUs K IPOBEICHUIO JTa0OPAaTOPHBIX paboT

B Teuenne cemecTpa KaxAbld CTYACHT B COOTBETCTBHU C pabodeil mporpamMmoil 1o
muciumiiHie Pusnka JOHKEH BBIMOJIHHUTH OINpEAeTIeHHOE 4uciIo JlabopaTopHbix paboTr. Ha
KaX/IYI0 JJa00OpaTopHyI0 padoTy TUIAHUPYETCsST HE MEHEeEe BYX 3aHATHI: OJTHO - Ha BBIOJIHEHHUE
WU3MEPEHMM, U OJHO - Ha 3aUUTy oT4yeTa. OTUeT MUUIeTCs HE BO BPEMsl 3aHATUM, a JOMA WUIIU B
oubnmmoTeke.

B nauane cemectpa 10 Hauana 3aHATHA CTYIEHT JOJKEH OBITh MPOUHCTPYKTHUPOBAH IO
TEXHUKE O€30MacHOCTH IPHU IPOBEICHUU JTA0OPaTOpHBIX pabor mo ¢usuke. [IpoxoxacHue
MHCTPYKTaxka (UKCUpPYyeTCs B CIIELUAIBLHOM XKypHaJle; TaM HYKHO 0053aTelIbHO pacIUCaThCs.

B nabGopaTopuio CTyIEHTHI JOJDKEH MPHUXOIUTH IOATOTOBICHHBIMH K Ha3HAYCHHOM
pabote. HeoOxonumo 3apaHee MpOYUTATh OMHCAHUE PAa0OTHI U TEOPETUUYECKUE CBEICHUS W3
COOTBETCTBYIOILIETO pa3fena Kypca. He 3a0biBaliTe O pPEKOMEHJIOBAaHHOW JMTEpaType u
00s13aTeNnpHO MoTy4YnTe B OMOIMOTEKE Bce MOCOOUs, BhITyckaemble Kadeapon.

BoinonHsATe paboTy CTYAEHTY pa3peliaercs, JHILb [O0Ce JA0IMycKa, OJIy4eHHOIO 1ocie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens JOMKEH YOSIUTHCSA, UTO CTYACHT TOHUMAET:

KaKHe sIBJIeHUs OH OyJeT HaOI0aaTh U UCCIIEI0BaTh;

Kakas LeJIb epe/l HUM MTOCTaBJICHa;

KaKMMHU MPUOOpaMHU U KaK BEIYTCS] H3MEPEHUS;

KaK CJIe1lyeT MPOBOAUTH IKCIIEPUMEHT.

[TosryueHHBIH JOMycK K paboTe OTMEYaeTcsl MPernoaaBaTesieM B JKypHale.

B mponecce BeImonHEeHHsT 71a00paTOPHOM pabOTBl HYXKHO OO0S3aTENIbHO 3aroJIHUTh
IPOTOKOJI U3MEpPEHUH. Y KaXJI0TO CTyJeHTa MPOTOKOJ U3MEPEHHM T0JIKEH OBITh CBOI; BEJICHHUE
OJIHOTO ITPOTOKOJIa HECKOJIBKUMHU CTyJIE€HTaMU BMeCTe He nomyckaercd. IIpoTokon Benercs Ha
mucte popmara A4. B npoTokose JOMKHO OBITh OTPAKEHO:

TOYHOE II0JIHO€ Ha3BaHWE U HoOMep JabopaTOpHOM paboThl B COOTBETCTBUHM C
METOQUYECKHIM IIOCOOHEM;

dbamMuMs, THUIUAIIBI CTYIGHTa U HOMEP TPYIIIIBL;

(baMuIMs 1 MHUIUAIIBI IPET0J1aBaTes;

Ta0JIMIla TEXHUYECKUX XapPaKTEPUCTUK M3MEPHUTENbHBIX MpuOOpoB (Ha3BaHHE TpudOpa,
pabounii quanasoH, IieHa JAeJICHUs, KIIacC TOYHOCTHU U JIp.);

napameTpbl YCTAHOBKHU, HA HEW yKa3aHHBIE;

pe3yJbTaThl U3MEPECHUI;

JlaTa ¥ MOJIIUCH CTY/ICHTA.

Bce 3ammcu 1OMKHBI BECTHCh AaBTOPYYKOM, IMAPUKOBOM, KaNWUIAPHOM WIM TeIEeBOU
pyuKkoil. 3anuch HaOMIOACHWI U JAaHHBIX KapaHIAIIOM HE JOMYCKaeTCs, KapaHAallOM MOXHO
JIMIIb YEePTUTH TaOIUIBI U rpaduku. BeneHne «uepHOBUKOB MPOTOKOIa» U NMEPENUChIBAaHUE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHJIYETCS; 3TO HEHYXKHas TpaTa BPEMEHU M BO3MOKHOCThb



JIOMYCTUTh OIIMOKY MpH rnepenuchiBaHuu. CTaparelbHOCTh M aKKYPaTHOCTh JIyYIlle MPOSIBUTH
pu opOpMIICHUH OTUETA.

[To okOHYaHUM U3MEPEHUI MTPOTOKOJ 00SA3aTENBHO NACTCS Ha MOIMKCH MPETOAaBATEINO.
be3 310l moanucu MpOTOKOJ CYUTAETCS HEACHMCTBUTENBHBIM. [IoANNCh CTyZEHTa B IPOTOKOJIE
0003Ha4yaeT, 4To OH OTBEYACT 3a BCE IIPOBEJCHHBIE M3MEPEHMS, a MOJIUCH IpernojaBaTels
O3HauaeT, yTo paboTa JIEHCTBUTENbHO BBINOJIHANACE U YKa3aHHbIE 3HAYCHMs JEHCTBUTEIbHO
II0JIy4Y€Hbl UMEHHO TE€M CTYJEHTOM, KOTOPBII COCTABUJI IIPOTOKOI.

ITo pesynbTaram, 3aMKCUPOBAaHHBIM B IPOTOKOJIE W3MEPEHUH, CTYAEHT J0oMa MHIIET
OTYET W 3alMIIaeT €ro Ha cieayromeM 3aHatu. llpu 3amuTe oTdyera MOTyT OBITH 3a/aHBI
JAr00ble BOMPOCHI IO TEOPUM M3Yy4aeMOro SIBJICHMS U IO IOJYYEHHBIM pe3ylbTaTaMm. 3a
NPUHATBHIA OTYET MPEToIaBaTelb BBICTABIAET CTYACHTY OILICHKY U MOCJE 3TOr0 CO00IaeT HoMep
U Ha3BaHUE ClIeAyoIel J1abopaToOpHOH pabOTHI.

Crpykrypa u ¢popma oTueTa o 1adbopaTopHO padboTe

Ot4er JODKEH CONepKaTh CIENYIOIINE Pa3eiibl:

1. Llenb paboTHLI.

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

2. Onucanue 1ab0paTOpHON YCTAaHOBKHU.

Onucanue yCTaHOBKH JOJDKHO OBITh KpaTKuM. CieayeT orpaHuuuThCs (PyHKIMOHATBHOM
WINA DJIEKTPUYECKOH CXeMOM YCTaHOBKU. He HyXHO NpUBOAUTH BHELIHErO BUAA MPUOOPOB.
Jlasiee HE0OX0IMMO ONUCATh FKCIIEPUMEHT U MEPEUNUCIUTh U3MEPUTEIbHBIE IPUOOPHI B TaOIHILIE
TEXHUYECKHUX XapaKTEPUCTUK, IEPEHECEHHON U3 TPOTOKOJIA U3MEPEHUN.

3. Paboune Gpopmybl.

PabGounMu Ha3bIBalOTCS TOJNBKO T€ (OPMYNbl, O KOTOPbIM HEMOCPEACTBEHHO
MIPOM3BOJISATCS BRIYMCIICHUS MCCIEIyeMbIX BenuunH. CieBa B pOpMyIie JOIDKHO CTOSITh TO, YTO
clleflyeT ONpeenTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WM U3BECTHO. Bee npuBeneHHbIe
(bopMyITBI TOJKHBI OBITH IPOHYMEPOBAHEI.

BeiBog Gopmyis1 U mpoMexyTOUHbIE BBIPDAKEHHSI B 3TOM pa3jiesie IPUBOAUTH HE HYXKHO.
@opmyInbl A7l BBIYMCICHHS TIOTPEIIHOCTEH W TPOBEACHHS MaTeMaTHYECKOW 0O0paboTKh
PE3yJIbTaTOB U3MEPEHUI B 3TOM Pa3/€eie TOXKE HE IPUBOIATCS.

4. Pe3ynbTaThl N3MEPEHUM U BHIYUCIICHUI.

B sToM paznene ordera JOJKHBI ObITh MPUBEJEHBI BCE M3MEPEHHBbIE M BBIYHCICHHBIE
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXHO MPEICTABIATh B BUJE HArMAAHBIX Tabmun. B
NPUBOAMMBIX 3HAYEHUSX HEJb3s OCTABIATH JIMIIHUE JECATUYHBIE pa3psabl (oapoOHee 00 3ToM
noiaer peub Hike). B pabore MoxeT ObITh HECKOJBKO 3aJaHWi, BCE OHHM JOJKHBI OBITh
IIPUBENICHBI B 9TOM pa3Jelie.

5. IlpuMepsl BBIYUCIIEHUM.

B stom paznene ordyera NOMKHBI ObITh MPUBEAEHBI MOAPOOHBIE MPUMEPHI BBIUUCICHHUH
o Kaxaou paboueit popmyne. He Hy)kHO NMPUBOANUTH BCEX BBIUMCIICHUMH, BIOJHE JAOCTATOYHO
OJIHOTO MpHUMeEpa MO KaXJIoU (opMmyie. DTOT pasfen HyXKeH JUIsl TOro, YTOObl MPEernoiaBaTelto
OBLJI0 Jierye HallTH OLIMOKY B BEIYMCIICHUSIX UM U3MEPEHUSX, €CIH TAKOBBIE BCTPETATCS.

6. Beluncienue norpemHocTen.

B »TOoM pa3zmene oTdera MOMKHBI OBITH NPEACTaBIE€HbI (OPMYJBI, MO KOTOPHIM
IPOBOJMIIACH MaTeMaTHuecKasi o0paboTka pe3ynbTaToB U3MepeHU. JlOIKHBI OBITh BBIBE/ICHBI
bopMyIbl, TO KOTOPHIM BBIYMCISUINCH CHUCTEMATUYECKUE U ClydallHble MOTPEUIHOCTH H
IIPEJICTaBJICHbI IPUMEPBI BBIUNCICHUN 110 KaXK10M U3 HUX.

DTOT pa3fien oT4eTa CaMbIii CIIOKHBIN JIJIs1 CTYeHTOB. [1o HeEMy GoJibIlie BCETO BOIIPOCOB,
B HeMm Oojbine Bcero omwuOok. Teopus morpemrHocTed OOBIYHO ObIBACT HamMcaHa s
MOJTOTOBJICHHOIO YWTAaTelNs, 3HAaKOMOTO C BbICIIEH MaTreMaTukod. B Hacrosimem mocoouu
aBTOPBI NIOCTAPAJIUCh OCTaBUTH JIMIIb CaMOE€ BAXKHOE 10 3TOM TEME M H3JI0KUTh MaTepuall 1o
BO3MO>XHOCTH TPOCTO.

7. I'papuxu u puCyHKH.



Hebonpmme rpadguku 1 pucyHKH pa3MeIlaloTcsl B TeKcTe, a Oonbline - ¢popmara A4 -
INPUBOJATCS Ha OTAENBHOM JHcTe. B mio0oM ciiydae OHM JOJDKHBI OBITh MOANUCAHBI U
IPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITh CCBUIKM B TeKCTe oTdeTa. I'padukum oOs3aTensHO
BBITMOJHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kaxxaoi ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEIMYMHA M B KaKUX €JMHUIAX BJIOJb HEE OTKIajbIBacTca. Ha camMux OCsX JTOJKHBI OBITh
HAHECEHbI TOJBKO Y3JIbl KOOPJIWHATHOW ceTKU. M3MepeHHbIe Ha ONbITEe 3HAYEHHs MOJNUCHIBATH
Ha ocsx He cienyer. Ha rpaduk 00s3aTenbHO HAaHOCATCS BCE SKCIEPUMEHTAJIbHBIE TOYKH, U
MPOBOAUTCA coequHstomas ux JuHus. OKOJI0 OJHON MM HECKOJBKUX TOUYEK OTKJIAJBIBAIOTCS
CHCTEMAaTHUYECKHE TOTPEIIHOCTH COOTBETCTBYIOUIMX M3MEpeHuil (moapobOHee 00 3TOM mHoOWaeT
peyYb HIKE).

8. OKoHUYATENBHBIE PE3YIbTATHI, HX OOCYKICHHE, BEIBOIBI.

B »sTOoM pa3zgene ordyera HYKHO MOABECTH HUTOr MpojeiaHHOM paborel. Cnemyer
HAINKCaTh, KAKKE MOIYyYCHBI BETUYNHBL, M ¢ KAKUMH TTOTPEIIHOCTIMHU.

Ecnu u3mepeHus mpoBOIMINCH Pa3HBIMU METOAAMH, TO O0S3aTENIbHO HYXHO CPaBHUTh
3TH PE3yJabTaTbl M UX IOTPELIHOCTH, CIENaTh 3aKJIIOUEHUE, KaKOW METOJ Jydlle, TOYHEE,
yno0Hee.

Ecnn u3BecTHO TaOaMYHOE 3HAUYEHHWE M3MEPEHHOW BEIMYMHBI, TO HY)KHO 00s3aTENIbHO
CPaBHHTH €r0 C MOJIYYEHHBIM Ha OIbITe 3HAYCHHEM U J1aTh apryMEHTUPOBAHHOE 3aKItoueHue 00
UX COBIIAQJICHUU WM HECOBIAIECHUU.

Ecnu B paboTe 3Ha4eHHs OJHOW M TOW K€ BENIMYHMHBI MOJYYEHBI IKCIIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TH PE3YyJbTaThl HY>)KHO 00s3aTE€JIbHO CPABHUTH U J1aTh apryMEHTHPOBAHHOE
3aKJII0OueHue 00 X COBMA/ICHUU HIIM HECOBIAICHUU.

B cmyuae, korma Mexay CpaBHHBAaeMbIMH BEIMYMHAMH HMEIOTCS HEIOIYCTHMBIC
pPacxXoXKJIeHUs, 3TO HYXKXHO 0053aTeIbHO OTMETHTh B OTYETE M BBICKA3aTh IMPEANOIOKEHHE O
BO3MOYKHBIX TPUYMHAX 3TOTO HECOBIIAICHUSI.

Ecnu B paboTe cTaBUIOCH LIEIbIO MPOBEPUTH KAaKOKH-TO (DPU3HUECKUN 3aKOH HIIM HU3YyYUTh
ABJICHUE, TO B JAHHOM pa3jieje HeoOXOIMMO JaTb OOOCHOBAHHBIM OTBET Ha IOCTaBICHHBIN
BOIIPOC.

BbiBoA 10MKEH COOTBETCTBOBATH 1IENIN PAOOTHI.

TpeboBanus Kk 0pOpMIICHHIO OTYETa O JabopaTopHOH paboTe

Otuyet 1o nabopaTtopHo paboTe MOJKEH BBIMOIHATHCS Ha JucTax GopmaTta A4. 3anucu
Ha JIUCTaxX BEeIyTCs TOJIBKO ¢ OAHOM cTOpoHBI. [lo Kpasim nHcTa AOKHA OBITH OCTABJIEHA 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 TMoJie HYXHO JIMIIb IIOCTaBUTh HOMEp CTpPaHMIIBI.
[TpoHyMEpOBaHHBIMH JTOJIKHBI OBITH BCE JIUCTHI OTYETA, HAYMHAS C TpeThero. [lepBwIil JHCcT —
TUTYJBHBIA U BTOPOH JIUCT — MPOTOKOJ U3MEPEHUN, HE HyMEPYIOTCSL.

Ortuer cnenyer nucarb oT pyku. Eciu Bel ncnonb3yere uykue 3aroToBKH, TO OyabTe
TOTOBBI OTBEUYaTh 33 BCE «3aUMCTBOBAaHHBIE)» OLIMOKH, KOTOPHIX ObiBaeT MHOro. Cka3aHHOE B
paBHOI Mepe oTHOCHUTCS K opMyJiaM, KOTOpble Bbl ojicMOTpenu y KOro-To, a He BBIBEJIU CaMH.
Jlydme cnpocuth mnpenopaaBatens. OH MOJCKaXeT MM HPOBEPUT, MpaBWIbHO JU Yy Bac
MOJIyYUIIOCh.

TuTynbHBIA TUCT pabOTHI MOXKET OBITh HAMKMCAH OT PYKU WJIM HaleyaTaH Ha MpUHTEpE.
DIeKTpOHHAs BEpCUs TUTYJIHHOTO JInCcTa Haxonutes Ha caite ['Y Alla.

Metoauueckie yKa3aHHsS 110 BBINOJHEHHIO J1a0OpaTOpHBIX padOT MpHBEIEHBl B
CIEMYIOMUX TMocoOusx, uMmeronuxcsi B Oubnmoreke ['YAII B HamewaTraHHOM M AJIEKTPOHHOM
BU/JIE:

1 Mexanuka. KoneGanuss u BomHbl. MonekynspHas ¢usuka. JlabopaTopHblii
npaktukym //U.W. Kosanenko, H.I1. JlaBposckas, H.H. JlutBunosa, I'.JI. IInexorkuna, JI.E.
[Torapes, B.K. IIpununko,. FO.H. Iapes, b.®. [udpun, 2014, 132 c.

2. OnexTpudecTBo U MarHeTusM. Jlabopatopusiii npaktuxkym// /E.H. Kotauxos, C. 5.
[llep6ax, W.M Kosamenko, KO.A. KysnemoB, M.H. Kynp6unxkas, H.I1. JlaBposckas, H.H.



JlutBunHoBa, I'.JI. Ilnexorkuna, B.K. IIpunmunko, E.B. Pyrekos, , FO.H. Lapes, b.®. llludpun,
2010,84 c.

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

Kosanenko, H.II. JlaBposckas, H.H. JlutBunosa, B.®. Opnos, B.K. IIpununko, C.I1.danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. llIudpun, 2008, 80 c.

11.4. Meroanueckue yYKa3aHUs JUISL oOyJaromuxcsi 1o MPOXOKICHHIO
CaMOCTOSITENIbHOM pabOThI

B Xone BBIIOTHEHUS CaMOCTOSTENILHON paboThl, 00YYAIOMIUICS BBIMOIHIET padoTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaresisi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

Jns oOywarommxcs 1Mo 3a0uHOil ¢opme oOyueHus, camMocTosiTelbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B nporecce BBINONHEHHS CAaMOCTOSTENBHOM paboThl, y oOyuaromierocs Gopmupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboOUero BpEMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
¥ HaBBIKM B YCBOGHHMM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHUI, 00ECIeurnBaeT BBICOKHUI
YPOBEHb YCIIEBAEMOCTH B IEPHOJ OOYYCHHSI, IIOMOTaeT TOJYYUTh HABBIKA TTOBBIIICHUS
pohecCHOHANBLHOTO YPOBHSL.

MeroanyeckuMu ~ MaTepHallaMH,  HANpPaBJISIONIMMH  CaAMOCTOATEIbHYI0  palboTy
00y4JaromuXCs SBISIFOTCS:

-y4e0HO-METOIMYECKUN MaTepHall MO TUCIUTUIHHE;

-METO/IMYECKHE yKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX padoT (715 00yJarommxcs Mo
3209HOU (hopMe 0OydeHUs).

11.5. Meroauueckue yka3zaHus A1 OOYYaIOLIUXCS IO TPOXOXKJIECHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymui KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBAaET KOHTPOJIb KadyecTBa 3HAHUU
00yyYaroIuXxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C I1IeJIbI0 OLEHUBAHUSA XOJa OCBOCHMS
JTUCIUIUIAHBI.

OcCHOBHBIMHU (DaKTOpaMH TEKYIIETO KOHTPOJIS 3HAHUN OOY4YarOIIMXCs SBISIETCS YCTHBIN
ONpOC Ha JEKUUMOHHBIX WM TPAKTHUYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpenctBaMM  TEKYyLIETO KOHTPOJs MOTyT ObITh Oecelbl mpenojaBaTelss W CTYJEHTA,
KOHTPOJIbHBIE BONPOCHI M 3aJaHusi, KOMIBIOTEpHbIE TeCcThl. [IpuMepbl BOMPOCOB TECTOB
npuBeIeHbI B Ta0muie 18.

Tekyiieli KOHTPOJIb YCIIEBA€MOCTH IPOUCXOAMT B BUJE OLIEHOK 3a JIabopaTOpHbIE U
NPaKTUYEeCKHE PaOOThI U TECTHI.

Pe3ynprarel TEKyIIEro KOHTPOJS YCIEBAEMOCTH CIIy>KAaT OCHOBOM JUISl MMPOMEXKYTOYHOU
aTTeCTallUU: MOJyYeHHUs 3a4eTa WM JIOMycKa K 3K3aMeHy Wi JuddepeHIupOBaHHOMY 3a4eTy
Mo y4eOHOM TUCIUTIIINHE.

B Teuenue cemectpa Ans IOMycKa K 9K3aMEHY WM JUPPEpeHIUPOBAHHOMY 3aueTy
CTYJIGHTY HEOOXOIUMO cAaTh He MeHee 75% abopaTopHBIX U MPAKTHYECKUX paboT. B ciyuae,
€CIIM CTYJIEHT MO YBAXKUTEIbHOU NMPUYMHE HE BBIIOJIHUI TPEOOBAHMS TEKYIIETO KOHTPOJIS, eMy
MIPEIOCTABIISAETCS BO3MOKHOCTD CJIaTh 33JJ0JDKEHHOCTH 110 MPOMYIICHHBIM TEMaM.

11.6. Meroauueckue yka3aHus 1js1 00y4JarOMIKUXCs O MPOXOKACHUIO POMEKYTOUHOM
aTTeCTallUU.

CucremMa OLEHOK IpU IPOBEIEHUU IPOMEKYTOUYHOM aTTECTAllMM OCYIIECTBIIAETCS B
cooTBeTCTBUU ¢ TpeboBanusMu [lonoxenuit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
IpOMeXyTouHOU arrectauuu cTyfaeHToB ['YAII, oOywaromuxcss 1O NpOrpaMMbl BBICHIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadyecTBa ydeOHOH pPaOOThI
ctynentoB B ['YAII»



[Ipomexxyrounass — aTrectalst  OOyYaloIUXCs  INpelycMaTpUBaeT  OLICHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX Pe3yJbTaToB 0OyueHMs mo aucuuruinHe. OHa BKIIOYaeT B
ceOst:

-3K3aMeH — ()OpMa OLIEHKM 3HAHUH, MOJyYEHHBIX OOYy4YaroLUIMMCs B MPOLECCE U3YYEHUS
BCEH JMCIUIUIMHBI WA €€ YaCTH, HABBIKOB CAMOCTOSTENILHON paboThl, CIIOCOOHOCTH NMPUMEHSTh
UX I pelIeHUs MPaKTHUYECKUX 3ajad. OK3aMeH, Kak IPaBWIO, IPOBOAUTCS B MEPUOJ
HK3aMEHALIMOHHONW CECCUU U 3aBEpPILIACTCS aTTECTALMOHHOM OLIEHKOM «OTIMYHO», «XOPOLIO»,
«yJIOBJIETBOPUTEIILHOY, HEYIOBJIETBOPUTEILHO». BONPOCH! K 3K3aMeHaM IIPUBEEHbI B TaOJIUIIE
15. Dx3aMeH MOKET NPOXOAUTH B BUJIE YCTHOT'O OIIPOCA WJIM TECTUPOBAHUS.



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




