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AHHOTaUs

Jucuunnuna «®usnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpPaMMYy BBICIIETO 00pa30BaHUS
— TporpaMMy CIEIHUaTUTeTa M0 HaNpaBICHUI0 MOAroToBky/ crenuansHocT 11.05.01
«PainodeKTPOHHBIE CUCTEMbI U KOMILJIEKCHI» HaIlPaBICHHOCTH «Paguo371eKTPOHHBIE CUCTEMBI
nepeaayn uHpopmamny. ucuuumna peanusyercs kapeapoit «Ne3».

JlucuuniauHa HalejeHa Ha GOPMHUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

OIIK-1 «CrniocobeH mpeCcTaBUTh aJICKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAaHWUN HAyYHYIO
KapTUHY MHpPa Ha OCHOBE 3HAHUS OCHOBHBIX MOJOXKEHHIl, 3aKOHOB U METOJOB €CTECTBEHHBIX
HayK U MaTeMaTHKN»

OIIK-5 «Cnoco0GeH BBIMOJTHATh OMBITHO-KOHCTPYKTOPCKHE PAOOTBI € y4eTOM
TpeOOBaHUN HOPMATHUBHBIX JOKYMEHTOB B OONacTH pPagUO’IEKTPOHHOW TEXHHKH U
MH(}OPMaLIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI»

Conepxanue IUCHMIUIMHBI OXBaThIBAET KPYT BOMPOCOB, CBA3AHHBIX C IMPoOIEeMamMH
obmeit hu3uKH.

[IperonaBanye TUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylonmme (OpMbl OpraHU3aluu
yueOHOro mpoiiecca: JeKIuu, 1a00paTopHble pabOoThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTENIbHAS
pabora.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTAIHs B (popMe dK3aMeHa.

OO6miasi TpyJOEMKOCTh OCBOCHHMS JUCLHUIUIMHBI cOCTaBisieT 12 3adeTHbiXx eauHui, 432
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOJTY9CHHE CTYICHTAaMH HEOOXOIMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

-CO3JIaHUE  MOJJICP)KMBAOIIEH 00pa30BaTeIbHOW Cpelbl MPEMOJaBaHMs JUIS  OCBOCHUS
TEXHUYCCKUX JTUCIUILIHMH.

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

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIONUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI U UHAUKATOPOB UX JTOCTHKEHUS

Kateropus (rpymnmna) Kon n Kon 1 HauMeHOBaHME HHIMKATOPA
HalMEHOBaHUE
KOMITETEHIINH JOCTHKEHUS] KOMITETCHIIUU
KOMIICTEHINH
OIIK-1 Cnocoben
OIIK-1.3.1 3HaTh QpyHIaMEHTATBHBIC
NpEICTaBUTh
3aKOHBI IPUPOJBI U OCHOBHBIE (PU3NYECKHUE
a/IeKBaTHYIO
MaTeMaTHYECKUE 3aKOHBI
COBPEMEHHOMY

OIIK-1.Y.1 ymeTh npuMeHsTh (pu3nUecKue
3aKOHBI 1 MATEMATHUUYECKH METOIbI JIJIsi
pelieHus 3a1a4 TEOPETHIECKOro U
MPUKIIAIHOTO XapaKkTepa

OIIK-1.B.1 B1axeTs HaBLIKAMHU
UCTIOJIb30BaHUs 3HAHUN (PU3UKHU U
MaTeMaTUKH MPU PEIICHUH MPAKTUYECKUX
3a1a4y

YPOBHIO 3HAHUI
O61enpodeccnoHanbHble | HAYYHYIO KapTHHY
KOMIIETEeHIIUH MHpa Ha OCHOBE
3HAaHUS OCHOBHBIX
MOJIOKEHUH, 3aKOHOB
U METOJIOB
€CTECTBEHHBIX HayK
U MaTeMaTUKH

OIIK-5 Cnocoben
BBIIIOJIHATH OIIBITHO-
KOHCTPYKTOPCKHE
paboThI ¢ yuyeToM

TpeOoBaHUI
p OI1K-5.3.1 3HaTh OCHOBHBIE METOBI
HOPMAaTUBHBIX

O6HlerO(1)CCCI/IOHaJ'H>HBIe JIOKYMEHTOB B IMPOCKTUPOBAHNA, UCCIICAOBAHUA U
KOMIICTCHIIN y OKCILTyaTalluu CIICHUAJIBHBIX

oOmactu
paTHOEKTPORHOHR pPaMOTEXHUYECKUX CUCTEM

TEXHUKU U
UH(POPMAaIMOHHO-
KOMMYHHKAIITHOHHBIX
TEXHOJIOTUI

2. Mecro nucuumiauHsl B cTpykType OI1

JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
[IPU U3YYECHUH CIIEAYIOLIUX TUCLUILINH:
— « Maremaruka. AHaTUTHYECKasi TEOMETPHS U JTUHEHast anreOpay,
— « Maremaruka. AHaTUTHYECKasi TEOMETPHS U JTUHEHast anreOpay,
- «Marematuka. Teoprs BEpOATHOCTEN U MaTEMaTUYECKast CTATUCTHKAY.

3HaHMs, TOJNyYeHHbIEe TPU U3YYEHHUU MaTepuana JaHHOW AMCLUUIUIMHBI, MUMEIOT Kak
CaMOCTOATENIBHOE 3HAUYEHUE, TaK U MOT'YT UCIIOJIb30BATHCS IIPU U3YYEHUU APYTUX JUCLUIIINH:




—  « DIEKTPOTEXHUKa»,

—  « DJIEKTPOHUKAY,

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHHUILUIMHBI, TPYIOSMKOCTH OTACIBbHBIX BHJIOB Y4eOHOM
paboTHI MO TUCHHUIUIMHE (M paclpeieieHUue ITOM TPYIOEMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tadymue 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUILITNHBI
. TpynoeMKoCTh Mo cemecTpam
Bun yaeOHO# paboThI Bcero Nol N N3
1 2 3 4 5
Oobwasn mpyooemKkocmeo OUCUUNIUHBL, 19/ 432 4/ 144 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
AyoumopHhuie 3aHamus, BCEro 4ac. 204 68 68 68
B TOM YHCIIC:
nexuuu (JI), (gac) 102 34 34 34
npaktuueckue/cemunapckue 3ansarus  (113), 17 17
51 17
(dac)
nabopaTtopHbie paboTsl (JIP), (yac) 51 17 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
sK3aMeH, (Jac) 135 54 45 36
Camocmoamenvnan paboma, Bcero (4ac) 93 22 31 40
Buo npomesicymounoit ammecmauuu: 3ayer, OK3., JK3. OK3.
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3., OK3.
DK3.**) OK3.
IIpumeuanue: * KaHuIaTCKHiT SK3aMeH
4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.
Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh
Paznenbl, Tembl quctuiuinHel | JIekmmm I13 (C3) (wac) | JIP (wac) |KII (uac) |CPC (uac)
(gac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 8
Paznen 2. KoneGanus 1 BOIHBI 11 6 7 7
Paznen 3. MonekynspHas pusrka 12 3 3 8
Hroro B cemectpe: 34 17 17 22
Cemectp 2
Paznen 4. DnekTpudaecTBO 11 7 8 10
Paznen 5. Maruetusm 11 8 6 11
Pasznmen 6. Omnrrka 12 2 3 10
Hroro B cemecTpe: 34 17 17 31




Cemectp 3
Paznen 7. KBanroBas ontuka 11 5 7 13
Pasnen 8. KBanroBasi MexaHuka 11 9 3 14
Pasnen 9. Craructudeckas Gpus3uka 12 3 7 13
Hroro B cemecTpe: 34 17 17 40
Hroro | 102 51 51 0| 93

[IpakTuyeckas MOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JaloIMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKUIMH,  CBSI3aHHBIX ¢ Oya;yulei
npo¢eCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHSATHIA.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena HaszBanue u conep:xkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pazgen 1. Mexanuka

[Ipenmer mexanuku. Mexanuyeckoe ABWKEHHE. [IoHATHE COCTOSHUS U
JIETEPMUHU3M B KJIACCUUYECKOM MEXaHWKE. YpaBHEHHUS JBIKCHUA. [ paHUIlbI
MPUMEHUMOCTH  KJIAaCCUYECKOM MEXaHUKU. PemaTuBHCTCKAass M KBaHTOBAs
MEXaHUKa

KunemaTtuka nBmwxeHus matepuanibHOl TOUYKH. CKOPOCTh M YCKOpPEHUE.
HopmanbHoe u KkacaTenbHOE YyCKOpeHMs. Paamyc KpHBU3HBI TpPAaeKTOPHUHU.
OcHoBHas 3aaya KMHEMAaTHUKU MaTepHaTbHOW TO4Ykd. KuHeMarwka IBHIKEHHS
abCoNIOTHO TBEpAOTo Tena. BpailleHue TBEpAOro Tela BOKPYT HEMOABH)KHOMN
ocH. CBS3b JIMHEHHBIX U YTJIOBBIX BEJIMYMH MPU BPAIaTeIIbHOM JBUKEHUH.

WNuepuumanbHbie cucteMbl oTcyeTa. OCHOBHBIE 3aKOHBI KIJIACCUYECKOU
TUHAMUKH - 3akoHbl HpioTona. OcHOBHas 3ajavya JUHAMUKH MaTepHATbHOU
Touku. Hemnepunanbubsie cucremsl oTcyeTa. CHilbl HHEpUUU. 3aKOH COXPaHEHUS
umiynbea. LlenTp macce u ero nBmwxkenne. Cuctema IieHTpa Macce.

Mexanuueckasi pabota u mMoiHocTh. Kunerndeckas sneprus. [lons cui.
KoncepBaTuBHBIE U AMCCUINIATHUBHBIE CHIIBL. Y CIOBHE MOTECHIMATBHOCTH TOJIS
cuil. 3aMKHYThIE M HE3aMKHYThIE cucTeMbl. [loTeHInanbHas 3HEPrus CUCTEMBI.
CBsi3b MEXTy MOTEHIIMATBHON HEPTUEH U MOJEM KOHCEPBATUBHBIX CHJ. 3aKOH
COXpaHEHUs MEXaHUYeCKOW sHeprun. CUCTEMBI €IMHHII.

MoOMEHT cuiibl U MOMEHT HMITyJbca. YpaBHEHHE MOMEHTOB. 3aKOH
COXpAaHEHUsT MOMEHTa WMIyJbca. MOMEHT UMIyJbca TBEPAOTO Tela
OTHOCUTENIHO HEMOJBIKHON ocu. MomeHT uHepuuu. OCHOBHOE YpaBHEHHE
JUHAMUKH BpaLATEIbHOTO JIBUKEHUS TBepAoro tena. KuHeTumueckas sHeprus
BpAILIAIOIIErOCs TBEPJOTO Teja. YPAaBHEHUS JIBMOKEHUS U YCIOBHUSI PABHOBECHS
TBEPAOIO TeENa.

[Mpuntun  oTtHOcWTeNnbHOCTH [ammies, mnpeoOpazoBanus [ammmes.
[Toctynatel crienuanbHON Teopun OTHOCUTENbHOCTU. [IpeoOpa3oBanus Jlopenna
U ciueactBus M3 HUX. OCHOBBI PENATUBUCTCKOM MexaHWKu. MHTEepBai, ero
WHBAapUaHTHOCTb. PengatuBucTckuii  MMIyJIbC. OcHOBHOE  ypaBHEHHUE
PENATUBUCTCKON TUHAMHUKH. KHHETHYeCKass SHEpPrusl peasiTUBUCTCKON YaCTHIIBI.
CBs3b Maccel U 2Hepruu. CBsi3b MEXAY PHEPrUed W UMITYJIIbCOM YacCTHIIBL.
OcHOBHBIE HIeH O0IIeH TEOPUU OTHOCUTEITHLHOCTH




Pasnen 2

®dusnka KoaebaHu U BOJTH

[MapMoHnYecKknii W aHTapMOHHUYECKHH OCIMILIATOP (MaTeMaTH4YeCKU
MasTHUK, (U3NYECKUN MASTHHUK, KOJeOaHUs TOJ JIEHCTBUEM YIPYTOW CHIIBI).
Cnoxenue xonebanuii. @OUINYECKUI CMBICI CHEKTPAJIbHOTO Pa3IOKEHUS.
Huddepenunansnoe ypaBHeHue kojeOanuii. CBoOoOmHBIE, 3aTyxaromue
koseOanus. BeinyxneHnnsie kojaebanus. Pezonanc.

Kunemartrka BOTHOBBIX MPOIECCOB (TUIOCKHUE U CHEPUUECKUE BOJIHBI).
BonnoBoe ypaBHenue. [Ipunmun cynepno3uiuu. DHeprust BoiaHsbl. [loTok
sHepruu. MIHTeHcuBHOCTH BOJIHBL. CTOsi4ast BosHaA. 3ByK. OCHOBHBIE
XapaKTePUCTHKU 3BYKOBOM BOIHBL. D ekt [omnnepa A 3ByKOBBIX BOJIH

Pasgen 3

MomnexymsipHas pusmka

TepmonuHamMuueckue COCTOSHHS W mporecchl. [loHsaTtne QyHKIUN
cocrosiHusl. Buytpenusisi sHeprusi. KommuecTBo Ttemorel. Paborta Tema mpu
n3MeHeHun ero obwvema. llepBoe Havamo TepMomuHaMHKU. Temmeparypa u
BHYTPEHHSS JHEPrus Kak (QYHKUUS COCTOSHUS. TeIIoeMKOCTh. DHTPOTIHSL.
Btopoe u TpeTbe Havyana TepMoauHaMuku. Teopembl KapHo. 3aKoH Bo3pacTaHus
suTponuu. [Topsiiok u 6ecriopsnok B mpupoje. TepMoauHamMudeckue QyHKINH.

Wneanpupiii 123 (ypaBHEHHE COCTOSIHMSI, BHYTPEHHSISI SHEpPrus,
TEIUIOEMKOCTH, ypaBHEHHE aamadaThl, padoTa NpU pa3IMYHBIX IPOIEccax,
sHTponus). BepostHocTh 1 paykTryanuu. Pacnpenenenus Makcsemnna. CkopocTu
TEIUIOBOTO JBMKCHHUS MoOJekyn. CpenHss KUHETHYEeCKas HSHEPrusi MOJCKYIIL.
OcHOBHOE ypaBHEHHE KMHETHYECKON TEOpUU HAEaNbHBIX ra3oB. Pacnpenenenue
BonpuimMana. DHTponus u BeposSTHOCTh. Da30BbIe PaBHOBECHUSI M MPEBPAIICHUSI.
DJIEeMEHThI HEPABHOBECHOW TEPMOJIMHAMUKH. SIBIICHUSI IEpEHOCA, KUHETUYECKHUE
sBieHus. KongencupoBanHoe coctosinue. KnHemaTuka M JUHaMHUKA KAJIKOCTEN
H Ta30B.

Pasnen 4

DNEeKTPUYECTBO.

OneKTpocTaTUKa B BaKyyMe. 3aKOH COXPaHEHMs JJIEKTPUYECKOTO
sapsiia. 3akoH Kynona. Cucremsl enuuun. IIpunuun cynepnosunuu. CHcTeMsl
BapsHKEHHBIX YacTHLl. DJIEKTpUUYECKUM qumosb. Pabora cui 3leKTpocTaTHueCcKoro
mons. TeopemMa O HMPKYISILIMM BEKTOopa HamnpsykeHHocTH. [loTeHuumanbHOCTh
DIIEKTPOCTATUYECKOTO N0Js. HanpskeHHOCTh M MOTEHIMAJ JIEKTPOCTATHUECKOTO
10J1s1, CBsA3b Mexay HuMHU. Teopema ["aycca [uist ayeKTpocTaTH4ecKoro mojsi B
BakyyMme. [Ipumenenue reopemsl ['aycca k pacuery mosiei.

OnekTpocTaTMka B BemiecTBe. Tumbl audiekTpukos. [lonspuzanus
I3AeKTpukoB. CBOOOJHBIE M CBs3aHHbIE 3apsaabl.  JludnexTpuueckas
BOCHPUUMYHUBOCTb.  JlUdnekTpuueckass  MPOHULAEMOCTb.  DIEKTPHUYECKOe
cmenienne (uHaykuus). Teopema I'aycca st 3JekTpudeckoro mojis B
IUBJIEKTPUKE. Y CIIOBUS Ha TPaHULIE pa3zesia ABYX IUAIEeKTpukoB. [Tone BHyTpH
NPOBOJHUKA W y ero moBepxHocTH. OOmas 3amadya 3JIEKTPOCTATHKU.
DNeKTPOEMKOCTh MPOBOIHUKA.

Kongencaropbl. DHeprus CHCTEMBI MIEKTPUYECKUX 3apsAA0B. DHEPrus
3apsOHKEHHOr0 NpoBOAHMKA. OObeMHas IUIOTHOCTh SHEPTUU DJIEKTPUUECKOTO
TOJIS.

VYcioBus — CymiecTBOBaHUS  3JEKTPUUECKOrO0  TOKAa.  YpaBHEHHUE
HENPEPBIBHOCTU.  ODJEKTPOABIKYIIAas  cuia. HemoTreHualbHOCTH — MOJS
CTOpOHHUX cwi. 3akoHel Owma u Jxoynsa-JIeHma B HMHTErpanbHOM U
muddepeHmanbHON Gopmax.

Pasnen 5

DIIEKTPOAMHAMHKA

Maruurocratuka B Beuecrse. HamaranueHHOCTb. MOJIEKYJISIpHBIE TOKH.
MaruuTHass BOCHPUMMYMBOCTh. MarHuTHasi MpPOHUIAEMOCTh. HampsikeHHOCTh
MarHMTHOTO Nojs. /[namarHeTuku, mapaMarHeTnku, peppoMaraeTuku. Teopema




O LMPKYJSALMU BEKTOpa HANPSHKEHHOCTH MArHUTHOTO MOJs (MHTErpajbHas U
muddepeHnmanbaas Gopmbl). Y CIOBHS Ha TPAHULIE IBYX MarHeTHKOB.

3akon ®apanesa. IlpaBuno Jlenua. Camounaykuusi. MHIYKTUBHOCTB.
B3anmnas nanykuus. Bzanmuas nHIyKTuBHOCT. OOBEMHAs IUIOTHOCTD SHEPTUU
MarHuTHoro noss. BuxpeBoe snexktpuueckoe moine. Tok cmemeHus. Cucrema
ypaBHeHul Makcseiia. MartepuanbHble ypaBHeHMs. KBasucrauuoHapHbIEe TOKHU.
WuBapnanTHOCTh ypaBHEHUIl MakcBemsia OTHOCUTENIBHO MpeoOpazoBaHuUil
Jlopenua. [IpyHIMI OTHOCUTENBHOCTH B 3JIEKTPOIMHAMUKE.

Pasnen 6

Ornruka.

BonnoBoe ypaBHeHue i1 ANEKTPOMArHUTHOM  BosHBL.  CBolicTBa
AJIEKTPOMarHuTHBIX BOH. Bektop IlolinTHra. HTeHCHBHOCTH cBeTa. DddexT
Jlomnepa s 31E€KTPOMAarHUTHBIX BOJH. OTpakeHHE M IPEJOMIICHHE CBETa.
Onrtuueckoe wu3zoOpaxkenue. [lpunmun dDepma. HWHrepdepennus cBera.
KorepentHocts ¥ MOHOXpOMaTHUHOCTh. Jludpakums cBera. IlpuHiun
I'otirenca-®penens. Meroxa 308 @penens. Judpakuus Opaynrodepa Ha menu
u nuppaknroHHoil pemerke. 'onmorpadgun. EcTecTBeHHBINH U MONIIPU30BAHHBINA
cBeT. 3akoH Mamoca. [lonspuzauust cBeta Nmpu OTPaKEHUU U IPEIOMIICHUH.
3akon bprocrepa. JlBoitHoe mydenpenomiienue. HopmanbHas u aHoOMaibHas
nucnepcusi. @a3zoBas u rpymnmnosas ckopoctu. @opmyina Panes. Dnements: Oypbe
- ONTHUKHU.

Pasnen 7

KBanToBast ontuka

TermmoBoe wu3mydenne Ten. 3akoH Kupxroda. 3akoHB HW3Iy4YEeHUS
aOconroTHO uepHoro Tena. KBanrosas rumnoresa u gopmyna [Inanka. KBantoBas
ontuka. Porodpdexr, ombitel CromeroBa. DotoHbl. JlaBneHue cBeTa.
KopryckynsipHo-BoJIHOBOH Jyanu3M Juist cBeTa. Dddext Komnrona.

Pasnen 8

KBanToBas MexaHuka

Teopuss bopa. OmnbiTel ®@panka u ['epna. KopnyckynsipHo-BonIHOBOM
nyanu3m Mukpoyactull. ['mnoresa ne bpoinsa. @as3oBas U rpynmnoBasi CKOPOCTH
BoJIH 1e bpoinsg. BonHoBoi maker. CTaTHCTHYECKOE HCTOIKOBAaHME BOJH [I€
Bbpotins. [puanun neonpeaenennoctu ['eiizenOepra. BomHoBas ¢yHkus, ee
OCHOBHBIE cBoiicTBa. Omeparopsl (U3MYECKMX BEIUYMH. BpemeHHoe u
crauuoHapHoe ypaBHeHue llIpenuHrepa, KBaHTOBbIE COCTOsHMS. KBaHTOBBIE
ypaBHeHMs JaBwkeHHs. CBoOojnHas wactuna. Yactuna B O€CKOHEUHOU
MOTEeHIMaNbHON siMe. KBaHTOBBIM ociuuisTop. HyneBas sHeprus, HyJeBble
konebanusa. [IpoxoxkaeHue dYacTHIBI 4epe3  IMOTEHUUANbHBIA  Oapbep.
TynnenbHbIN 2GDEKT.

AToM Bomopoa B KBaHTOBOM MexaHMKe. KBaHTOBblE uucia.
OpOuTanbHbBIE MEXaHWYECKHMI M MarHUTHBIH MOMEHTBI 3JIEKTpOHa B aToMe.
Opb6uransHoe rupomarHutHoe oTHomeHue. Ombit tepna m I'epnaxa. Crnun
anekTpoHa. [IpuHIMNO TOXIEeCTBEHHOCTH MHUKpodacTul. depMuOHBI 1 O030HBI.
CummeTpusi BOJHOBOM (DYHKIIMM CHUCTEMbI OJMHAKOBBIX wyacTull. I[IpuHIHMI
[Taynu. OObsicHeHHe nepuoanueckoil cucremsl sneMeHToB JI.M.Menpeneesa.
OHepreTu4ecKuil CIeKTp aTOMOB M MOJIeKyJl. [Ipupoa XUMHUYECKOM CBSI3H.

Pasgen 9

Cratuctuueckas Gpusuka

Crartuctuueckuit  meroa. @PaszoBoe mnpocTpaHCcTBO. Pacmpenenenue
I'n66ca. Crartuctuyeckoe HCTOJNIKOBaHUWE OHHTponuu. CBoOOAHAs SHEPrus.
CraTucTM4ecKoe ONMCAHWE KBAaHTOBOW  CHUCTEMBI, pa3iIudue MEXIY
KBAaHTOBOMEXAHUYECKOM M CTATHCTHYECKOW BeposTHOcTsAMHU. Kitaccnueckas
cratuctuka Makcesuia-bonbiimana. KBantosele craructukun ®@epmu-/upaka u
boze-OiinmTeitna. CpaBHEHUE pa3INYHbIX CTATUCTHK.

Pacnipenenenne ®epmu-/lupaka ajisg 3J€KTPOHHOTO rasza. DJIEKTPOHBI B
Kpuctayuiax. JHeprus Pepmu, BBIPOKICHHBIN W HEBBIPOKACHHBIN 3J1€KTPOHHBIN




ra3z. DJEKTPOHHAS TEIJIOEMKOCTh. TeII0eMKOCTh KPUCTAIIIMYECKOW PELICTKHU.
Knaccuueckas teopus, Teopus DiinimreiiHa u Jlebas. @oHoHbI. POTOHHBIN ras3.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHUS
Tembl IpaKTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5 — [IpakTH4ecKkue 3aHsITHS U UX TPYJ0EMKOCTh

Ne
/o

TeMmpl MpakTU4ECKUX
3aHATHI

@OpMBI IPAKTUYECKUX
3aHATHI

TpynoemMKkocTsb,
(dac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

No
paznerna
JIACIIAII

JIMHBI

Cemectp 1

Kunemartuka u
TUHAMHKA
MaTepHaIbHOU TOYKH

Pentenue 3anau

2

Kunemaruka u
JMHAMUKa
a0COJIIOTHO TBEPJIOTO
Tena

Pemenue 3anau

CrneunanbHas TeOpUs
OTHOCHUTEJIBHOCTH

Pemenune 3anau

Kunemaruka u
IUHAMUKA KojeOaHun

Pemenue 3anau

XapakTepuCTUKH
BOJIHOBBIX ITPOLIECCOB

Pemenne 3agau

MonexkynspHo-
KMHETUYECKasi TEOPHUs

Pemenne 3agau

Cemectp 2

HanpsixkenHocTts u
MOTEHIU AT
AJIEKTPOCTATHYECKOTO
10JIs1

Pemenue 3anau

JBr>xeHue
3apsKEHHBIX YaCTHULL
B
AIEKTPOCTATUUYECKOM
1oJIe

Pemenue 3agau

JIMDIIEKTPUKY B
JIEKTPUYECKOM TIOJIE.
Konnencarop

Pemenne 3agau

10

XapakTepucTuKu
NEKTPUYECKOTO TOKA

Pemenune 3agau

11

Nunyknus
MarHuTHOTO TIOJIS.
CHJIBI B MAarHUTHBIX
TTOIAX

Pemenne 3agau

12

3akoH
3JIEKTPOMArHUTHON
unayknuu Dapanes.
Pabora B MarHuTHBIX
MOJIIX

Pemenne 3anau

13

UnTepdepenmus,
nudpaxius,

Penrtenue 3anau




MOoJIApU3al A ‘

Cemectp 3
14 TerutoBoe Pemenue 3amau 2 2 7
U3ITy4eHHeE,
dhoTodddekt
15 | Ddodexr Kommrona, Pemenue 3anau 3 3 7
cBoiicTBa (POTOHOB
16 AToM BoJIOpO/IA. Pemenwne 3amau 3 3 8
ITocrynatel bopa
17 CootHorieHne Pemenue 3anau 3 3 8
HeomnpeeNeHHOCTeN
[eiizenbepra, BOJHbI
ne bporins
18 VYpaBHeHue Pemenue 3amau 3 3 8
[Ipenunrepa
[TorenuuanbpHbIE
Oapbepbl
19 KBanrToBas Pewmenue 3amau 3 3 9
CTaTHCTHKA
Bcero 51
4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B TabHIIE .
Tabmuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux No
i\jn HamvenoBarue 1aGOpaToOpHEIX paboT Tp-‘/ﬂ?:;‘f;om” “ﬁg;;gfggg“ zf(ffi;
(dac) JIUHBI
Cemectp 1
1 MastHuk Makcseia 4 1
2 | HakJIOHHBIH MasTHUK 4 2
3 | CTonkHOBEHHE IIAPOB 3 1
4 | MaremaTuueckuii 1 000pOTHBIN 3 2
MasiTHUKU
5 | OnpezneneHuie CKOPOCTH 3ByKa B BO3yXe 3 3
Cemectp 2
6 | OnpeznencHue IEKTPOEMKOCTH 4
KOHJICHCATOpa
7 | UccnenoBanue penakcaliMOHHBIX 4
KoseOaHui
8 | Onpenenenue ropu30HTATBHON 3
COCTABJISIFOLIEN HAIPSHKEHHOCTH
MarHMTHOTO TIOJIst 3eMITH
9 | OnpeneneHue yaeIbpHOTO 3apsiia 3
AIEKTPOHA
10 | Kombsmna HeroTona 3

Cemectp 3




11 | IIpoBepka 3aKOHOB TEIJIOBOTO 4
U3ITyYCHUs
12 | Buemnwuii poTorddext 3
13 | HU3ydeHue criekTpa aroMa BOJ0pO/Ia 4
14 | OnpeneneHue NOTEHIIMAIOB 3
BO30YKJICHHS aTOMOB
15 | Ompenenenue SHEPTUM 0 — YACTHULL TIO 3
poOery B BO3Iyxe
Bcero 51

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU PabOTHI

Y4eOHbIM MJIaHOM HE IPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronuxcs
Buner caMmocTosiTennbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabmuna 7 — Bugsl caMoCTOSITENTbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1, Cewmectp 2, Cemectp 3,
Bun camocrostensHoil paboThl
qac qac qac qac
1 2 3 4 5
M3y4eHne TeopeTHIecKoro MaTepuana 30 7 10 13
nucuuriaHbl (TO)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO
ycneBaemoctu (TKVY) 30 ! 10 13
[ToaroToBKa K MPOMEKYTOTHOMH 33 5 11 14
arrectanuu (I1A)
Bcero: 93 22 31 40

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS

JUISL CAMOCTOSTETTEHOM pabOThl 00YYAIONIMXCS TTO TUCIUIUIUHE (MOTYITIO)

yqe6HO'MCTOHI/I‘{eCKHe MaTCepuaibl I CaMOCTOSTEIbHON pa6OTBI 06yqa10mnxc;1 YKa3aHbl B
.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN

HepequL MEYATHBIX U 3JICKTPOHHBIX y‘Ie6HHX W3TaHUI ITPUBCJICH B Ta6J'II/II_[C 8.

Tabmmna 8— [lepeyeHp MmevYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

Mudp bubnuorpaduueckas ccplika KonnyecTBo 3K3eMILIAPOB B
oubanorexke(kpome
AJIEKTPOHHBIX IK3EMILISIPOB)
[53(075)] CagenweB U.B. Kypc obmieit pusuku: Yuebnoe mocodue | ®O(4), 'C(94), ICU3(1)
B 3 1. 2014. T.1. Mexanuka. MonekynspHas pusmka
[53(075)] CagenweB U.B. Kypc obmieit pusuku: Yuebnoe mocodue | ®O(4), 'C(94), ICU3(1)
B 3 1. 2014. T.2. DnekTpuuecTBO U MarHeTu3M. BosHEL.
Orntuka.
[53(075)] CagenweB U.B. Kypc obmieit pusuku: Yuebnoe mocodue | ®O(4), 'C(91), I'CU3(1)




B 3 T. 2014. T.3. KBanToBas ontuka. AToMHas (U3MKA.
®usuka TBEpAOro Tena. Pu3nuka aTOMHOTO s1pa U
AJIEMEHTApHBIX YaCTHUII

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

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

[53(075) Tpodumona T.U. Kypc dusuku. 2007, d0O(3), 'C(27)

T76]

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

I (8)

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

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

18&3] 2015

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

&3] 2015

530.145(075) | Upomor U.E. KBanroBast pusuka. OCHOBHBIC 3aKOHBI. I'C(66), III'(16)

183 2015

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

2015

Ilepeuenn
TEJIEKOMMYHUKALlMOHHON CETU

7. TlepeyeHb AIMEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
nH(OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

AJIIEKTPOHHBIX o0pa30BaTeNbHbIX
«HTEpHETY,

npuBezieH B Tabnmue 9.

pecypcoB
HEOOXOJUMBIX JIJII OCBOCHHS JIACIUILTHHBI

MH(}OpPMaLOHHO-

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec Hanmenosanue
(http://lib.aanet.ru/) bubnunoreka ['YAII
http://Ims.guap.ru ®dwusuka |
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru ®dwusuka 3

8. Ilepeuenp HHPOPMALITMOHHBIX TEXHOJIOTUI

06pa3OBaTCJ'IBHOFO mnmpomnecca nmo JUCIUILINHE.

8.1. [lepeyeHp mTpOrpaMMHOTO OOECHEUEHUs, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN

[lepedeHpb UCTIONB3yeMOT0 TPOTPAMMHOTO obecriedeHus npeacTasieH B Tadmmie 10.



http://lib.aanet.ru/

Tabmuua 10— Ilepedens nporpaMMHOTo 00ecTIeYeHHS

Ne i/t Haumenosanmue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

[lepeueHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

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

Ta6mmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HanmenoBanue cocTaBHON YaCTH MaTEPUAIBHO-TEXHUYECKOM Howmep aynuropun
/11 0a3bl (Ipu HEOOXOTUMOCTH)
1 JlexuroHHas ayAuTOpUS
2 | Cneumanu3upoBaHHas Jlabopartopus «MeXxaHHuKa» 31-04
3 | Cnenmanu3upoBaHHas 1adopaTopus « DIEKTPOMArHETH3M 32-04
4 | CnenmanusupoBanHas 1aboparopust «OnTHKa» 32-06
5 | CneumanusupoBaHHas 1aboparopus «KBantoBas dOuszuka 32-03, 32-05

10. Onenounsie cpeacTBa AJIs MPOBEICHHS MPOMEKYTOUHOH aTTeCTAI[IH
10.1. CoctaB OLICHOYHBIX CPEICTBAJSA IPOBEACHUS IMPOMEKYTOYHOM aTTeCTalUH
00yJaromuxcst Mo JUCIUIUTHHE pUBeACH B Tabmmue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl IPOBEJCHUS IIPOMEKYTOYHOM aTTeCTalluu

Bun npomexyTouHOM arTecTaluu ITepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BOMpOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KoTopas npuBeAeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIINN

Or11eHKa KOMITETEHITUH

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

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa;

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

— ONMUpPasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYPHI,
TECHO TPHBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTHICCKON
JIESITSIIbHOCTHIO HAIPABJICHHS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOABLI H 000OIIEHHUS;

— cBOOOJTHO BIIAJICET CHCTEMOM CITeIIMaTM3UPOBAHHBIX TTOHITHH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAaHUS C NPAKTHYECKOW JESATEIbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIAJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«YJIOBJICTBOPUTEIIHHOY
«3aYTCHO»

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

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHNYN BHIBOJIOB M 0000IICHHUI;

— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH IPpo0JIeM B KOHKPETHOM HalpaBJICHUH,

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

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

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

No Kon
[lepeuens BonpocoB (3aa4) AJs IK3aMEHa
n/n MHAMKATOpa
CemecTp 1
1 OcHoBHbIE KHHEMaTHYECKHE MOHATHS. KnHeMaTnka MaTepuanbHOU OIIK-1.3.1
TOYKH. CKOPOCTh U YCKOPEHUE MATEPUAIBHON TOUKH

2 Y ckopeHue pH MII0CKOM KPUBOJIMHEWHOM JIBUKEHUHU OIIK-1.V.1
3 Kunemaruka abCcoII0THO TBEPIOTO Tena OIIK-1.3.1
4 CBs13b JTMHEWHBIX U YIJIOBBIX BEJIUYNH OIIK-5.3.1
5 O0600111eHHBIE KOOPUHATHI U CTETIEHH CBOOOIBI OIIK-1.3.1
6 OcHoBHas 3a/1a4a KUHEMAaTHUKH U1 MaTepHaIbHON TOUKH OIIK-1.V.1
7 3akoHbl HeroToHA OIIK-1.3.1
8 3axoHbl Kenuiepa v 3aK0H BCEMUPHOTO TATOTEHHUS OIIK-1.3.1
9 [TpuHUUI neTepMUHU3MA OIIK-1.3.1
10 3aKOH COXpaHEeHMsI UMITyJIbca OIIK-1.3.1




11 TeopeMa 0 ABUKEHUU LIEHTPA MacC OIIK-1.3.1
12 ['paBuTaIIMOHHAS M MHEPTHAS MAaCChI OIIK-1.3.1
13 MOMEHT CHJIBI 1 MOMEHT UMITYJIbca. Y paBHEHHE MOMEHTOB OIIK-1.3.1
14 3aK0H COXpaHEHUsI MOMEHTAa UMITYJIbCa OIIK-1.3.1
14 CekTopualibHast CKOPOCTh OIIK-1.V¥.1
15 Pabota, MOIITHOCTh ¥ KMHETUYECKAs SHEPTUS OIIK-1.B.1
16 IToTeHnuanbHble ¥ HENOTEHIINAIbHBIE CUIbI OIIK-1.3.1
17 IloTeHnmanbHas YHEPIUsl, 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPIrUn OIIK-1.3.1
18 MomeHT nHepuuu OIIK-1.V.1
18 Teopema IllTeitnepa OIIK-1.V¥.1
19 MomeHT umnyibca abCOJIIOTHO TBEPOTO Teja OIIK-1.3.1
20 Kunernueckas sneprus ATT. Pabora u momntHocTh Bpamenust ATT OIIK-1.3.1
21 [Tpuniun oTHOCHTENBLHOCTH [ amues OIIK-1.3.1
22 DxcnepuMeHTanbHble npeanocsuiku CTO OIIK-1.B.1
23 [Tocrynarel DitHmTelina, npeodpa3oanus JlopeHma OIIK-1.3.1
24 CrnenctBust u3 npeobOpazoBanws Jlopenna. 3akoH crnoxxenus ckopocteit B | OIIK-1.3.1
CTO
25 WuTeppan OIIK-1.3.1
26 PenstuBucTCckasg JUHAMUKA OIIK-1.3.1
27 WMHBapuaHTBI TEOPUU OTHOCUTEIBHOCTHU. [ IpUHIIMI DKBUBAJIEHTHOCTH OIIK-1.3.1
28 HeunepnuanbHble CHCTEMBI OTCUETA OIIK-1.3.1
29 JuddepenumanbHoe ypaBHeHHE KoneOaHUH NpYKUHHOTO MasTHUKa, ero | OIIK-1.B.1
peleHue
30 BekropHas nuarpamma OIIK-1.V.1
31 DHeprus rapMOHHUYECKHUX KOJIeOaHHi OIIK-1.3.1
32 YcnoBust BOSHUKHOBEHHUS KOJIeOaHUH OIIK-5.3.1
33 dusndecKkuii 1 MaTeMaTHICCKUN MasSTHUKU OIIK-1.3.1
34 3aryxaromme KojieOaHus OIIK-1.3.1




35 Breinyxnennsie koneOanus. Pezonanc OIIK-1.3.1
36 CnoxeHue konebanuii 0HOTO HaIpaBiIeHHs ¢ oguHakoBbiMu yacTotamu | OIIK-1.B.1
37 CrokeHue B3aMHO MEePIEHIUKYISIPHBIX KOJIeOaHUi OIIK-1.B.1
38 BonHbl. OCHOBHBIE TTOHSTHS OIIK-1.3.1
39 YpaBHeHHE Oeryinei BOJHBI OIIK-1.3.1
40 BonnoBoe ypaBaenue. CKOpOCTh BOJHBI B YIIPYTOi cpefie OIIK-1.V.1
41 DHeprusi BOJIHbBI OIIK-1.3.1
42 NHTEeHCUBHOCTH BOJIHBI OIIK-1.3.1
43 O dexr Homnepa OIIK-1.V.1
44 Hudpakus BonH. [Tpuniun ['rolireHca OIIK-1.3.1
45 WuTepdepeHius BoIH OT ABYX HCTOYHUKOB OIIK-5.3.1
46 Crosturie BOJHBI OIIK-1.3.1
47 Jucnepcusi, rpymnmnoBasi CKOpOCTb BOJH OIlK-1.3.1
48 Uneanbubiii Ta3. [laBieHne Ha CTEHKY cocyaa OIlIK-1.3.1
49 [TapamMeTpsl cOCTOSIHUS, TEMIIEPATYpa. Y paBHEHHUE COCTOSIHUA, OIIK-1.B.1
GYHKIHS COCTOSTHUS
50 BHyTpeHHSIsI SHEpTHUs HICATBHOTO Ta3 OIlK-1.3.1
ol Pabora uneansHoro raza B pa3iMyHbIX TEPMOIMHAMUYICCKIX OIlK-1.V.1
MpOLIECCax.
52 [TepBoe Hayano TEPMOJAMHAMUKH. OIlK-1.3.1
53 AnmabaTuyeckuii mporecc. OIIK-1.3.1
54 [Mukn Kapnuo OIIK-1.3.1
55 Pabora TenoBoro aBurarens OIIK-5.3.1
56 O06paTMOCTh TEPMOJAMHAMHYECKHUX IIPOIECCOB, TeopeMbl KapHo OIIK-1.3.1
57 HepasenctBo Knaysnyca. DHTpOnHS OIlIK-1.3.1
58 DHTpOIHUS ¥ BEPOSTHOCTD OIlIK-1.3.1
59 bapomerpuueckas ¢popmyna. Pacipenenenne bonbiimana OIIK-1.3.1

Cemectp 2




1 Hanpsx€HHOCTB 251eKTprdecKoro mojst. [IpuHIun cyneprno3uimm OIIK-1.3.1
2 [ToTenmman snekrpuyeckoro nois. [Ipuanun cynepno3unuu. Teopema o | OIIK-1.3.1
HUPKYJSuU BekTopa E
3 [Totok BekTopa E. Teopema I"aycca mis BekTopa E OIIK-1.3.1
4 CunoBble IMHUY U 3KBUIIOTEHLIMAIbHBIE TIOBEPXHOCTH OIIK-1.3.1
5 CrnenctBus u3 TeopeMsl ['aycca OIIK-1.3.1
6 Hanpsox€HHOCTh M HOTEHUMAI AIEKTPUYECKOTO JUITONS OIIK-1.3.1
7 DIIeKTPUYECKHI UL BO BHEIITHEM T10JIE OIIK-1.3.1
8 [TpOBOJTHUKH B AJIEKTPUUECKOM I10JIE OIIK-1.3.1
9 Husnextpuku. Bekrop anekrpuyeckoit nunaykuun. Teopema ["aycca amns OIIK-1.3.1
BekTopa D
10 ['pannunbie ycnoBus 1ig BekTopoB D u E OIIK-1.3.1
11 DnekTpoéMKocTh. KoHeHcaTopbl OIIK-1.B.1
12 [TapannensHOE U MOCIIEAOBATENFHOE COSAMHEHNE KOHICHCATOPOB OIIK-1.V.1
13 DHeprus MEKTPUIECKOTO MO OIIK-5.3.1
14 OnekTpuueckuii Tok. [IMoTHOCTH TOKA OIIK-1.3.1
15 3akonbl OMa B 0OBIKHOBEHHOM U AuddepeHnnanbHon hopmax OIIK-1.3.1
16 3akoH OMa 1J1 3aMKHYTOMH Lienu OIIK-1.3.1
17 3akonsl Jlxoyins — JIeHna B 0ObIKHOBEHHOM 1 anddepeHnnanbHoMl OIIK-1.3.1
dopmax.
18 MarauTtHas UHAYKIHS OIIK-1.3.1
19 3akoH buo — CaBapa — Jlamuiaca OIIK-1.3.1
20 MaruuTHas HHAYKIUS PSAMOro IpoBoJa C TOKOM OIIK-1.B.1
21 B3aumoseiicTBue NpoBOIHUKOB C TOKAMU OIIK-1.3.1
22 JumobHBIN MarHUTHBI MOMEHT. MarHuTHOE MoJie KOHTYpa ¢ TOKOM OIIK-1.3.1
23 MarauTtHas MHIYKIUS JIBYDKYIIEToCs 3apsaa. B3aumonelicTBue OIIK-1.V.1
JBWDKYIIUXCS 3aps/IOB
24 JIBrKeHHE 3apsKEHHBIX YaCTULL B MATHATHOM IT0JIE OIIK-1.B.1




25 Teopema o nupKyssuu BekTopa B OIIK-1.3.1
26 MarauTHas UHIYKIUS TOPOUIa U COJICHOUAA OIIK-1.¥.1
27 Mexanudeckas paboTa B MarHUTHOM T10JI€ OIIK-1.VY.1
28 MarnuTHsiii motok. Teopema ["aycca mist BekTopa B OIIK-1.3.1
29 MarguTHBIA TUIIOIs B MAarHUTHOM IIOJIE OIIK-5.3.1
30 Marneruku. Teopema o nupkyasnuu Bekropa H OIIK-1.3.1
31 SBnenue peppomarHeTuzma OIIK-1.B.1
32 DJNeKTpOMarHuTHasE MHYKIUs OIIK-1.V¥.1
33 Camounnykuus. Bzaumnuas uaaykius OIIK-1.3.1
34 DHeprusi MarHuTHOrO MOJIst OIIK-1.3.1
35 BuxpeBoe anekTpudeckoe mosie OIIK-1.3.1
36 Tok cmemeHwust OIIK-1.3.1
37 YpaBHeHust MakcBesia OIIK-1.3.1
38 BonHOBOE ypaBHEHHE 3JEKTPOMArHUTHOTO TOJIS OIIK-1.3.1
39 CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH OIIK-5.3.1
40 3aKOHBI TIPEJIOMIICHHS M OTPAXKCHUS CBETA OIIK-1.3.1
41 KorepenTHocTh cBETa OIIK-1.3.1
42 WuTepdepeniiys cBeTa OT IByX HCTOUHUKOB OIIK-1.3.1
43 Hudpakuus. [Tpunuun Itoiirenca — @penens OIIK-1.3.1
44 3onbl Openens. Audpakuus OpayHrodepa Ha 1eau OIIK-1.3.1
45 Hucnepcus ceera OIIK-1.3.1
46 JudpaxknuonHas pemeérka OIIK-1.V.1
47 [Tonstpusanus cera OIIK-1.3.1
48 Crenenp nonsipuzanuu. 3akoH Mamtoca OIIK-1.B.1
Cemectp 3
1 TerutoBoe n3nydeHue OIIK-1.3.1
2 3aKOHBI U3TYyYEHUs aOCOIOTHO YEPHOTO TeIIa OIIK-1.3.1
3 ®opmyna Penes — JIxunca. Pacnipenenenne [1nanka OIIK-1.3.1




4 dotordp ekt OIIK-1.3.1
3) TopMO3HOE PEHTTE€HOBCKOE M3TyUeHNE OIIK-1.3.1
6 ®dotonbl. KopnyckynspHO — BOJTHOBOM JTyaJu3M IS CBETa OIIK-1.3.1
7 Dddexkt Komnrona. Omnupudeckue 3aKOHOMEpHOCTH B cniekTpax aroma | OIIK-5.3.1
BOJIOpOZA
8 Mopenb aroma o Tomricony OIIK-1.3.1
9 Moguenb atoma o Pesepdopay. [locrynarst bopa OIIK-1.3.1
10 Teopus bopa — 3ommepdenbaa OIIK-1.3.1
11 Bonusb! ne bpoitns OIIK-1.3.1
12 Bonnosas ¢pynkuus OIIK-1.3.1
13 VYpasuenue llpéaunrepa OIIK-1.3.1
14 CooTtHotieHne HeonpeaenéHuoctel I 'eizenoepra OIIK-1.3.1
15 MukpodvacTuiia B OIHOMEPHOM IMOTEHIIUATBLHOMN SIME C 00-MH CTCHKaMHU OIIK-1.¥.1
16 MuxkpouacTuiia B TpEXMEPHOM HEMpPOHHUIIaeMOM noTeHuanbHoM simmke | OIIK-1.V.1
17 CTOJNKHOBEHHE MUKPOUYACTHUIIBI C TOTEHIIUAIBHBIM OapbepoM OIIK-1.V¥.1
18 MukpoyacTuiia B HEMPOHUIIAEMOH cepe OIIK-1.V.1
19 ["apMoHMUeCKU OCIMIUIATOP B KBAHTOBOM MEXaHUKE OIIK-1.3.1
20 KBanTOBBI1 poTaTop OIIK-1.3.1
21 ATOM BOJOpO/Ia B KBAaHTOBOM MexaHuke. CiuH OIIK-1.3.1
22 Tox1ecTBeHHOCTh KBaHTOBBIX yacTull. [Ipuniun I[Taynu OIIK-1.3.1
23 3anonHeHue AMEeKTPOHHBIX 000104ek. Tabnuia Menaeneena OIIK-1.B.1
24 XapaKkTepUCTUYECKUE PEHTTEHOBCKUE CIIEKTPBI OIIK-1.B.1
25 OHeprus CBs3U B MOJIEKYJIe OIIK-1.3.1
26 Pacnpenenenne @epmu - lupaka OIIK-1.3.1
27 Pacnipenenenne boze - DitHmTeitHA OIIK-1.3.1
28 DHepreTuyecKkue 30HbI B KpUCTAIax OIIK-1.3.1
29 ITpoBOAMMOCTB MOIYIIPOBOJHUKOB OIIK-1.B.1
30 CrioHTaHHBIE U BBIHYKJEHHBIE IEPEXOIBI OIIK-1.3.1




31 [Tpunuun paboTs! nazepa OIIK-1.3.1
32 Krnaccuueckas reopus Teroemkocts Jrononra u [Itu OIIK-1.3.1
33 KBanTOBast TEOpHsI TETNIOEMKOCTH DWHINITCHHA OIIK-1.3.1
34 KBanToBas Teopus terioemkoctu Jlebas OIIK-1.3.1
35 KoHTakTHBIE ABIEHMS OIIK-1.B.1
Bomnpocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera
Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera I/IH,Z[I/II<KO£[Opa
Y4eOHBIM IJIAHOM HE TPEAYCMOTPEHO

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

[lepeuenr TeM [l KypCOBOTO MPOECKTUPOBAHUSA/BBIIIONHEHUS KYpCOBOM pabOTHI

Ne /i [TpuMepHBIii TepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BBITTOIHEHHS
B KypCOBOM pabOThI
Y4eOHBIM IITaHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHHUA HpOMe)KYTO‘IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B TaOnwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BONPOCOB JJIs TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB

Konx
WHIUKaTOpa

Tect 1

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

OIIK-1.B.1

BriOepute npaBmiibHYI0 GOPMYTUPOBKY [UIS COOTHOIICHUS
HEONPENEIEHHOCTEN ...
a) AEFAP>h, ©0) AF-AP>h,

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

h

OIIK-1.B.1

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

ompezieNisieT 3HaYeHHe ero dHeprun?  a) [ 1aBHOE KBaHTOBOE
yucio. 0) OpOuTaibHOE KBAHTOBOE YKCIIO. B) MarautHoe
KBaHTOBOE uncio. ) CnuHOBOE KBAHTOBOE YHCIIO.

OIIK-1.V.1

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

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

OIIK-1.B.1

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

OIIK-1.V¥.1

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

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

OIIK-1.B.1




;!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 3HaYCHUE MTPOCKIIMA MOMEHTA UMITyJIbCa Ha
HaIpaBJICHUC BHCUIHCTO MAarHUTHOI'O ITOJIA:

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

OIIK-1.B.1

YacTuia B IOTCHIMAIBHOM SIME IIMPUHOM | HAXOAUTCSI B OCHOBHOM
COCTOSIHUH.

[110THOCTH BEPOSITHOCTH HAXOXKICHUS YacTHIIbI B HHTEpBaie 0<x<I
MaKCHMaJjbHa I1pu

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

OIIK-1.V.1

Tect 2

KakoB ¢usudeckunii cCMbICT BOJTHOBOM GyHKIIUN?

a) MuKkpouacTHIia mpeACTaBiIsieT COOOH BOJHOBOM MmakeT.  0)
KBagpat Moayns BoJIHOBON (PYHKLIMHU OIPEeNseT II0THOCTb
BEPOSITHOCTH  OOHApY)KEHHs YaCTUIBI  B) AHCAMOJIb 4acTHUI]
BeAET ce0sl TaK JKe, Kak BOJIHA.

OIIK-1.B.1

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

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

OIIK-1.B.1

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,z1); U=U(X,y,z,t)

OIIK-1.V.1

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

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

OOPOBCKHI1 panyc)

OIIK-1.V.1

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

OIIK-1.B.1

7. 3a10IHEHHOH 3JIEKTPOHHOM 000710YKEe COOTBETCTBYET IJIaBHOE
KBaHTOBOE uuciio n=3. OnpeaennTe 4ucio 3JIeKTPOHOB HA ITON
000J104YKe, KOTOPBIE IMEIOT OJJUHAKOBEIE KBAHTOBBIE YUCIIA

msz—% a)2; 0)9; B)I18

OIIK-1.V.1

8. YacTHiia HaX0AUTCS B TIOTCHIIMATIBHOM SIME IMPUHON .
CooterctBre Mexy unciaoM N Toyek, rJie BOJTHOBAsT PYHKIIHS
oOpartaercsi B HyJIb B UHTepBaie 0<X<|, 1 KBAaHTOBBIM YHCIIOM N
BBITJISIAUT TaK

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

OIIK-1.B.1

12. CnimHOBOE TMPOMAarHUTHOE OTHOIICHHE JIJIs AJICKTPOHA PABHO:

g g 2=
a) e’ 6) ;5 B);

OIIK-1.V.1




[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, XapaKTEpU3YIOLUIUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEp)KaTCsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTalli O00yJaromuxcs
I'VAIL

11. Meroauueckue ykazaHus JUisi 00y4aroIIUXCsl 10 OCBOCHUIO IUCIUIIIUHbBI

11.1. Meroauueckue ykasaHus A OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia .

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JieKUuU B
paMKax JWCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX NpoOJeM JUCHUIUIMHBI, METOJOB HAy4yHOro IO3HAHMS, HOBEWUIIMX
JOCTUXKEHUI HayyHOW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH o0jacTu 3HaHUdA, €€ NpoOJeMbl, JAeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIITIMHAMM.

[TmanupyeMbl pe3yabTaThl IPH OCBOSHUH 00YUYaIOIIMMCS JIKIIMOHHOTO MaTepuaa:

-II0JIy4EHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HaHWM, YPOBEHb KOTOPBIX
OIPENENACTCS LEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

-[10JIy4Y€HHE OIbITa TBOPUECKOM pabOoThl COBMECTHO C IIPEIOJIaBaTEIIeM;

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

-TMIOSIBJICHHE HEOOXOIMMOT0 HHTEPECa, HEOOXOIMMOTO ISl CAMOCTOSITEILHOM paOOThI;

-[I0JIy4€HHE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHsI HAYKH U TEXHUKH M O IIPOTHO3€E
UX pa3BUTHUS Ha OIM>KalIINe roibl;

-Hay4yuTCsd METOAMYEeCKH oOpabaTbiBaTh MaTepual (BbIIENATh TJIaBHBIE MBICIH U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

-[10JTy4€HHE TOYHOTO IIOHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHUH.

JlekunoHHBI MaTepua’d MOJXKET COINPOBOXKAATHCS JIEMOHCTpalMed CIalIoB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

11.2. Meroanueckue ykazaHus i1 OOy4aroIIMXCs MO MPOXOKICHHUIO MPAKTHYECKHX
3aHATHH

[TpakTHdeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (JOpPM OpraHH3ali y4eOHOTO
mpoIiecca, 3aKJIFOYArOIIasCsl B BHITOJHEHUH O0YYAIOIIMMHUCS T10JT PYKOBOJICTBOM TIPETIOaBaTEes
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1EIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOMU
JTUCIUTITMHBI, MPUOOPETEHUSI YMEHUN U HaBBIKOB, OMTBITA TBOPUYECKOM JCSITEIHHOCTH.

[{enbro MPAKTUYECKOTO 3aHSITHUS JUISI 00YJAIOIIErocs SBISETCS] MPUBUTUE 00YyJaroIeMcs
YMEHHI U HaBBIKOB MPAKTUYECKOU JIEITEIBHOCTH MO U3YyYa€MOW TUCIUIIIINHE.

[TnanupyemMble pe3ynbTaThl MPU OCBOSHUHU 00yYarOMIeMcsl MPAKTUIECKUX 3aHITHIA:

-3aKpeIyieHne, YIiyOJieHWe, pacliupeHue W JeTauu3alus 3HaHWUN TpU  perieHUH
KOHKPETHBIX 3a]1a4;




-pa3BUTHE  TIO3HABATENBHBIX  CIOCOOHOCTEH,  CaMOCTOSTEIbHOCTH  MBIIIJICHHUS,
TBOPYECKOMN aKTUBHOCTH;

-OBJIaJICHUE HOBBIMM METOJAaMH W METOAMKAMU HW3YyYEHHs KOHKPETHOH ydeOHOM
JUCIUIINHBI,

-BBIPa0OTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICTICHHS TIOJNYYEHHBIX 3HAaHUH s
BBITIOJTHEHU S 33/1aHUK;

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

DyHKINU MPAKTUYECKUX 3aHATUM:

-[I03HaBaTeIbHA;

-pa3BHBarOIas;

-BOCIIUTATEIIbHAS.

ITo xapakTepy BBIIOJHSEMBIX OOYyYaIOUIUMCS 33JaHUM 10 MPAKTUYECKUM 3aHATHIM
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;

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

@opMbl OpraHu3allMM MPAKTUYECKUX 3aHSITUNA ONpPENENsIOTCSs B COOTBETCTBUU CO
crnenupuIecKuMi O0COOEHHOCTAMH Y4eOHOW TUCHHUIUIMHBI U LeldsIMu oOydeHus. OHU MOTYT
IIPOBOAUTHCS:

-B HIHTEPAKTUBHOI opMe (pelieHre CUTYallMOHHBIX 3314, 3aHITHSI 10 MOJICTUPOBAHUIO
peaIbHBIX YCIIOBUH, J€JOBbIE WIPbl, UI'POBOE IPOECKTUPOBAHHME, WMUTAIIMOHHBIE 3aHATHS,
BBIC3JHBIC 3aHATHS B OpraHu3anuu (IpeanpusTvs), AeloBas ydeOHas urpa, pojeBas urpa,
NICUXOJIOTMYECKUN TPEHUHT, KeIC, MO3rOBOM IITYpM, IPYIIIOBBIE JUCKYCCUH);

-B HE WHTEPAKTHBHOW (hopMe (BBIMOIHEHHUE YMNPAKHEHHM, PElIeHHE TUIIOBBIX 3a1ad,
pelIeHrne CUTYallMOHHbIX 33/1a4 U JIpYyroe).

MeTtoauka mpoBeneHUS] MPAKTHUUYECKOTO 3aHATHUS MOXKET ObITh PA3IUYHOM, MPH 3TOM
BaXHO JJOCTHKEHHE 00IIEeH 11eNTi AUCIUIIITNHBIL.

TpeboBaHMs K TPOBEJACHUIO TPAKTUYECKUX 3aHATUI

[TpakTueckue 3aHATHS TPOBOASTCS B BHUJE OOCYKIEHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMU BOIIPOCAMH, paCCMATPUBAEMBIMU B JIEKIIMOHHOM KYypC€ M B BHUJE
pa3zbopa BONpPOCOB, KOTOPbIE MOTYT BOBHUKHYTh y CTYJIEHTOB [P OCBOEHUH MaTepHaa.

Metoauueckre ykazaHHs IO IPOBEJEHUIO TNPAKTUYECKUX 3aHSITHUA NIPUBEIEHBI B
CIENYIOIIUX MOCcOOusIX uMermmxcs B oubimoreke ['YAII B HameuaTaHHOM M AJIEKTPOHHOM
BUJE:

1. Mexanuka. KonebGanus u Bomubl. Tepmoamnamuka. CoOopuuk 3amau //M.U.
KoBanenko, FO.A. Kysuenos, M.H.KynbOunkas, H.I1.JIaBpoBckas, H.H.JlutBunoBa, E.B.
Moraps , }0.A. HoBukoBa, B.®. Opnosg, JI.E.ITorapes, B.K. [Ipununko, E.B. Xonunesa. F0.H.
[apes, B.b.Illanun, b.®.[udpun, C.A. llepdak 2010. 84 c.

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

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

11.3. Meroauueckue ykazaHHs Uis OOyYarOIIMXCs MO BBIIOJIHEHUIO JIA0OPATOPHBIX
pabor



B xone BbINOJIHEHHs J1a0OpaTOpHBIX paboTa oOydaroUIuiics ODKEH YIrIyOuTh H
3aKpeNUTh 3HAHMSA, NMPAKTHUECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOAMKONH M TEXHMKOH
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTHKOH 0O0ydaromerocs.
Beinosnnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTEH U KOHTPOJIBHBIX MEPOIIPUATU.

Beinonnenne nabopaTopHbIX paboOT 00ydaroUIMMcs SBISETCS HEOTHEMIIEMOW YacThIO
U3yYeHHs] JUCHUIUIMHBI, ONpeAeNsieMOl y4eOHbIM IIJJAHOM M OTHOCHUTCS K CpEACTBaM,
o0ecreyrBaroIUM pelIeHUe CIeyIOIUX OCHOBHBIX 33aJa4 y 00y4aroIerocs:

- B paMKax JTaHHOM JUCIMUILIMHBI,

-3aKpeIUIeHUe, pa3BUTHE M JeTalu3alus TEOPETUYECKMX 3HAHWM, IOJyYEHHBIX Ha
JCKIHSIX;

-[10JIy4YeHHEe HOBOM MH(OpMAIMK 110 N3y4aeMO AUCHUILINHE;

-pruoOpPETEHNE HABBIKOB CAMOCTOSATEIHHOU padOTHI ¢ Ta0OPATOPHBIM 000PYIOBAHUEM H
pudopamu.

3ananue ¥ TpeObOBaHuUs K IPOBEICHUIO JTa0OPAaTOPHBIX paboT

B Teuenne cemecTpa KaxkAbld CTYACHT B COOTBETCTBHH C pabodeil mporpamMmoi 1o
muciumiiHie Pusnka JOHKEH BBIMOJIHHUTH OINpEAeTIeHHOE 4uciIo JlabopaTopHbix paboTr. Ha
KaX/IyI0 JTa0OpaTopHyIo padoTy TUIAHUPYETCsST HE MEHEEe IBYX 3aHATHI: OJTHO - Ha BBIOJIHEHHUE
WU3MEPEHM, U OAHO - Ha 3aluUTy oT4yeTa. OTUeT MUUIETCS HE BO BPEMs 3aHATHI, a JoMa WU B
oubnmmoTeke.

B nauane cemectpa 10 Hauana 3aHATHA CTYIEHT JOJKEH OBITh MPOUHCTPYKTHUPOBAH IO
TEXHUKE O€30MacCHOCTH MpPH TPOBEICHHH JIA0OPAaTOPHBIX padoT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaXka (PUKCUpPYeTCs B CIIELMATbHOM KypHaJle; TaM HYKHO 0053aTelIbHO PaCIUCAThCS.

B nabGopaTopuio CTyIEHTHI JOJDKEH MPHUXOIUTH IOATOTOBICHHBIMH K Ha3HAYCHHOM
pabote. HeoOxonumo 3apaHee MpOYUTATh OMHCAHHE PAOOTHI U TEOPETHUECKHUE CBEACHUS U3
COOTBETCTBYIOILIETO pa3ziena Kypca. He 3a0biBaliTe O pEeKOMEHJOBAaHHOM JIMUTEpAaType U
00s13aTeNnpHO MoTy4YnTe B OMOIMOTEKE Bce MOCOOUs, BhITyckaemble Kadeapon.

BoinonusATe paboTy CTYAEHTY pa3peliaercs, JMILIb Nocie JI0MycKa, OJTYYeHHOIO Mocie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens JOMKEH YOSIUTHCSA, UTO CTYACHT TOHUMAET:

KaKHe sIBJIeHUs OH OyneT HaOIoaaTh U UCCIIE0BATh;

KaKas 11eJIb TIEpe]] HUM ITOCTABJICHA;

KaKUMH pUOOpaMH U KaK BEAyTCsl U3MEPEHNUS;

KaK CIIEAyeT IPOBOJUTD IKCIIEPUMEHT.

[TosryueHHBIH JOMycK K paboTe OTMEYaeTcsl PeroaaBaTeieM B JKypHale.

B nponecce BbimonHeHHsT Ja00OpaTOpHOM pabOTHl HYXKHO O0s3aTENBHO 3allOJHHUTH
IPOTOKOJI U3MEpPEHUH. Y KaXJI0TO CTyJeHTa MPOTOKOJ U3MEPEHHM T0JIKEH OBITh CBOI; BEJICHHUE
OJIHOTO IPOTOKOJIa HECKOJIBKUMHU CTyIEHTaMU BMeECTe He aomyckaercs. IIporokon Benercs Ha
mucte popmara A4. B npoTokose JOMKHO OBITh OTPAKEHO:

TOYHOE IIOJJHO€ Ha3BaHWE U HOMep JabopaTOpHOM pabOThl B COOTBETCTBUHM C
METOQUYECKHIM IIOCOOHEM;

dbamMuMs, THUIUAIIBI CTYIGHTa U HOMEP TPYIIIIBL;

(bamMuIMs 1 MHULMAIIBI IPETNI0JaBaTeNs;

TabJIMIa TEXHUUECKUX XapaKTePUCTUK M3MEPUTENbHBIX MPUOOPOB (Ha3BaHue mpudopa,
pabounii quanasoH, IieHa JeJICHUs, KJIacC TOYHOCTH U Jp.);

napaMeTpsl yCTAaHOBKH, HA HEW yKa3aHHBIE,

pe3yJbTaThl U3MEPECHUI;

JlaTa ! MOAINCH CTYJEHTA.

Bce 3ammcn 1OMKHBI BECTHCh ABTOPYUYKOMW, IMAPUKOBOM, KaNWUIAPHOM WM TeEIEBOH
pyukoi. 3anuch HaOMIOACHUN M JaHHBIX KapaHIAllOM He JOMYyCKaeTcs, KapaHAalloM MOXHO
JIMIIb YEePTUTH TaOIUIBI U rpaduku. BeneHne «uepHOBUKOB MPOTOKOIa» U NMEPENUChIBAaHUE UX B
KOHIIE 3aHATHUS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas TpaTa BPEMEHU U BO3MOYKHOCTb



JIOMYCTUTh OIIMOKY MpH rnepenuchiBaHuu. CTapaTelbHOCTh U aKKypaTHOCTh JIyYIE MPOSBUTH
pu opOpMIICHUH OTUETA.

[To okOHYaHUM U3MEPEHUI MTPOTOKOJ 00SA3aTENBHO NACTCS Ha MOIMKCH MPETOAaBATEINO.
be3 310l moanucu MpOTOKOJI CYMTAETCS HEACHCTBUTENbHBIM. [loamuce cTyneHTa B MpOTOKOJIE
0003Ha4yaeT, 4To OH OTBEYACT 3a BCE IIPOBEJICHHBIE HM3MEPEHUS, a IMOANUCH IpernoAaBaTess
O3HauaeT, yTo paboTa JIEHCTBUTENbHO BBINOJIHANACE U YKa3aHHbIE 3HAYCHMs JEHCTBUTEIbHO
[I0JIy4Y€Hbl UMEHHO TE€M CTYJEHTOM, KOTOPBIN COCTaBUJI IIPOTOKOJI.

ITo pesynbTaram, 3aMKCUPOBAaHHBIM B IPOTOKOJIE W3MEPEHUH, CTYAEHT J0oMa MHIIET
OTYET W 3alIMIIAeT €ro Ha ciexyromeM 3aHaTuH. llpu 3ammre oTdyeTa MOTYT OBITH 33JaHbBI
JAr00ble BOMPOCHI IO TEOPUM M3Yy4aeMOro SIBJICHMS U IO IOJYYEHHBIM pe3ylbTaTaMm. 3a
NPUHATBHIA OTYET MPEToIaBaTelb BHICTABIAET CTYJCHTY OLEHKY U MOCTIEe 3TOT0 COO0IIaeT HoMep
U Ha3BaHUE ClIeAyoIel J1abopaToOpHOH pabOTHI.

Crpyktypa u ¢popma oTueTa o 1abopaTopHO padboTe

Ot4er JODKEH CONepKaTh CIENYIOIINE Pa3eiibl:

1. Llenb paboTHLI.

Ona c¢opmynupoBaHa B OIMCaHUM JIAOOPATOPHOW pPabOThHI, OTTyda €€ CleayeT
[EPEInCaTh.

2. Onucanue 1ab0paTOpHON YCTAaHOBKHU.

Onucanue yCTaHOBKH JIOJDKHO OBITh KpaTKuM. ClieyeT orpaHuuuThCs (QYHKIIMOHATBHON
WINA DJIEKTPUYECKOH CXeMOM YCTaHOBKU. He HyXHO NpUBOAUTH BHELIHErO BUAA MPUOOPOB.
Jlanee HEOOXOIMMO ONHCATh IKCIIEPHUMEHT U TIEPEUNCIUTh U3MEPUTENbHBIC TPUOOPHI B TAOIHUIIE
TEXHUYECKUX XapPAKTEPUCTUK, IEPEHECEHHOU U3 ITPOTOKO0JIa U3MEPEHUH.

3. Paboune Gpopmybl.

PabGounMu Ha3bIBalOTCS TOJNBKO T€ (OPMYNbl, O KOTOPbIM HEMOCPEACTBEHHO
IIPOM3BOJIATCS BHIYMCIICHUS HCCIeTyeMbIX BenuunH. CieBa B popMmyse JODKHO CTOATH TO, YTO
clleflyeT ONpeNenTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM U3BECTHO. Bee npuBeneHHbIE
(bopMyITBI TOJKHBI OBITH IPOHYMEPOBAHEI.

BeiBog Gopmyis1 U mpoMexyTOUHbIE BBIPDAKEHHSI B 3TOM pa3jiesie IPUBOAUTH HE HYXKHO.
@opMmyInbl A1 BBIYMCICHHS TIOTPEIIHOCTEH M TPOBENEHHUS MaTeMaTH4eCKO 00paboTku
PE3yJIbTaTOB U3MEPEHUI B 3TOM Pa3/€eie TOXKE HE IPUBOIATCS.

4. Pe3ynbTaThl N3MEPEHUM U BHIYUCICHUI.

B sToM paznene ordera JOJKHBI ObITh MPUBEJEHBI BCE M3MEPEHHBbIE M BBIYHCICHHBIE
pe3ynbTathl. [I0 BO3MOXHOCTH, WX HYXHO MNpEACTaBIATh B BHUJE HArJAAHBIX Tabmuu. B
NPUBOIMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JIMIIHUE JECATUYHbIE pa3psabl (moapoOHee 00 3ToM
noiaer peub Hike). B pabore MoxeT ObITh HECKOJBKO 3aJaHWi, BCE OHHM JOJKHBI OBITh
IIPUBENICHBI B 9TOM pa3Jelie.

5. IlpuMepsl BBIYUCIIEHUM.

B stom pazgene oruyera OMKHBI ObITh MPUBEAEHBI MOAPOOHBIE MPUMEPHI BBIUYUCICHUH
o Kaxjaou paboueit ¢popmyne. He Hy)KHO MPUBOAUTH BCEX BBIYMCIECHUH, BIIOJIHE JTIOCTATOYHO
OJIHOTO MpHUMeEpa MO KaXJIoU (opMmyie. DTOT pasfen HyXKeH JUIsl TOro, YTOObl MPEernoiaBaTelto
OBLJI0 JieTye HallTH OLIMOKY B BBIYMCIICHUSAX WU U3MEPEHUSX, €CIIU TAKOBBIE BCTPETATCS.

6. Beluncienue norpemHocTen.

B »TOoM pa3zmene oTuera MOMKHBI OBITH MPEACTAaBIEHBI (OPMYINBI, IO KOTOPHIM
IPOBOJMIIACH MaTeMaTHuecKasi o0paboTka pe3ynbTaToB U3MepeHU. JlOIKHBI OBITh BBIBE/ICHBI
GopMyIbl, TO KOTOPHIM BBIYHCISUINCH CUCTEMATHUECKUE M CIIy4ailHbIE MOTPEIIHOCTH U
IIPEJICTaBJICHbI IPUMEPBI BBIUNCICHUN 110 KaXK10M U3 HUX.

DTOT pa3en oT4eTa CaMblid CIIOKHBIN JIs CTYZeHTOB. [1o HeMy Goibiiie BCero BOMPOCOB,
B HeMm Oojbine Bcero omwuOok. Teopus morpemrHocTed OOBIYHO ObIBACT HamMcaHa s
MOJTOTOBJICHHOIO YWTATENsd, 3HAaKOMOTO C BbICIIEH MaTreMmaTukod. B Hacrosiiem mnocoouu
aBTOPBI NIOCTAPAIUCh OCTaBUTH JIMIIb CAMOE Ba)KHOE II0 ATOW TEME M M3JIOKUTh MarepHall Io
BO3MO>XHOCTH TPOCTO.

7. I'papuxu u puCyHKH.



Hebonpmme rpadguku 1 pucyHKH pa3MeIlaroTcsl B TeKcTe, a Oonbiie - ¢popmara A4 -
INPUBOJATCS Ha OTAENBHOM JHcTe. B mio0oM ciiydae OHM JOJDKHBI OBITh MOANUCAHBI U
NPOHYMEpPOBAHbI, HA HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTueTa. [paduku 00s3aTenbHO
BBITMOJHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kaxxaoi ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEIIMYMHA M B KaKWX E€AMHHUIAX BJOJIb HEE OTKIajbiBaeTcs. Ha camux ocsiX IOJKHBI OBITh
HAHECEHBI TOJBKO Y3JIbl KOOPAMHATHOM CeTKHU. I3MepeHHbIe Ha OIbITE 3HAYEHUs MOAIUCHIBATh
Ha ocsx He cienyer. Ha rpaduk 00s3aTenbHO HAaHOCATCS BCE SKCIEPUMEHTAJIbHBIE TOYKH, U
MIPOBOJIUTCSA COEAMHSIOMAs UX JUHUA. OKOJIO OJHOM MM HECKOJBKHUX TOYEK OTKJIAAbIBAKOTCS
CHCTEMaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOUIMX M3MepeHHuil (moxpodHee 00 3TOM MOHAET
peyYb HIKE).

8. OKoHUYATENBHBIE PE3YIbTATHI, HX OOCYKICHHE, BEIBOIBI.

B »sTOoM pazmene ordyera HYXKHO IMOABECTH HTOT MpojeidaHHON paborel. Cremyer
HaIKMCaTh, KAKMUE MOJIYYCHbI BEIMYUHBI, U C KAKUMU MTOTPEUTHOCTSIMHU.

Ecnu u3mepeHus npoBOIUINCH Pa3HBIMU METOAAMHU, TO 00SI3aTEIbHO HYKHO CPaBHHUTD
3TH PE3yJabTaTbl M UX IOTPELIHOCTH, CIENaTh 3aKJIIOUEHUE, KaKOW METOJ Jydlle, TOYHEE,
yno0Hee.

Ecnu u3BecTHO TaOIMYHOE 3HAYCHHWE M3MEPEHHON BEJIIMYHMHBI, TO HYXHO 005S3aTEbHO
CPaBHHUTH €r0 C MOJyYEHHBIM Ha OIbITe 3HAYEHHEM U J1aTh apryMEHTHPOBAHHOE 3aKJII0YeHHE 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
3aKJII0OueHre 00 UX COBMA/IEHUU WIJIM HECOBIAICHUU.

B cnywae, xorja Mexay CpaBHHBA€MbIMM BEJIUYMHAMU HMMEIOTCS HEAOINYCTUMBbIE
pPacxXoKJIeHUs, 3TO HYXHO 0053aTelbHO OTMETHTh B OTYETE M BBICKA3aTh IMPEAMNOIOKEHHE O
BO3MOJKHBIX [TPUYMHAX 3TOTO HECOBIAJACHHUS.

Ecnu B paboTe cTaBUIOCH LIEIbIO MPOBEPUTH KaKOKH-TO (HPU3HUECKUN 3aKOH WM HU3YyYUTh
ABJICHUE, TO B JAHHOM pa3jieje HeoOXOIMMO JaTb OOOCHOBAHHBIM OTBET Ha IOCTaBICHHBIN
BOIIPOC.

BbiBoA 1071KEH COOTBETCTBOBATH 1€ PAOOTHI.

TpeboBanus Kk 0pOpMIICHHIO OTYETa O JabopaTopHOH paboTe

Otuyet o nabopaTtopHoii paboTe TOJDKEH BHIMOJIHATHCS HA JaucTax Gopmata A4. 3anucu
Ha JTUCTaX BEAYTCS TOJIBKO C 0J1HOH cTopoHbl. [1o kpasM nucta n1omkHaA OBITH OCTAaBIEHA paMKa
mpuHOM He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JUCTaX HE HYXKHO, HO U 3acCTyNaTh 3a HEE He
cienyer. B pamke B BepXHEM TII0JIE HYKHO JIMIIb IIOCTaBUTh HOMEpP CTPAHMIIBL.
[IpoHyMepOBaHHBIMU JIOJDKHBI OBITH BCE JIMCTBI OTYETA, HAUMHASI C TpeTbero. [lepBbIit mucT —
TUTYJIBHBIA U BTOPOU JIMCT — IPOTOKOJ U3MEPEHUH, HE HYMEPYIOTCS.

Ortuer cnenyer nucarb oT pyku. Eciu Bel ncnonb3yere uykue 3aroToBKH, TO OyabTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAaHHBIE» OLIMOKH, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe oTHOCHUTCS K opMyJiaM, KOTOpble Bbl mojicMOTpenu y KOoro-To, a He BbIBEJIU CaMH.
Jlyume cnpocute npenogaBarens. OH MOJACKAXKET WIM IPOBEPUT, MpaBUIbHO 1M y Bac
MOJIyYUIIOCh.

TuTynpHBIA TUCT pabOTHI MOXKET OBITH HAMKMCAaH OT PYKH WM HaleyaTaH Ha MPHUHTEpE.
DIeKTpOHHAs BEpCUs TUTYJIHHOTO JInCcTa Haxonutes Ha caite ['Y Alla.

Meronudyecknue yKazaHWs IO BBIMOJTHEHHUIO J1a0OpaTOPHBIX paboOT MpPUBENCHBI B
CIEMYIOMUX TMocoOusix, uMmeronuxcsi B oubnmoreke ['YAII B HamedaTraHHOM W DJIEKTPOHHOM
BU/JIE:

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

2. OnexTpuuecTBo U MarHeTu3M. Jlaboparopusiii mpaktukym// /E.H. Kotnukos, C.41.
[llep6ax, W.M Kosamenko, KO.A. KysnemoB, M.H. Kynp6unxkas, H.I1. JlaBposckas, H.H.



JlutBunoBa, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrekos, , FO.H. Ilapes, b.®. [lludpus,
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. JlaGoparopubiii mnpaktukym //I'A. Becnuuea, W.U

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

11.4. Meroanueckue yYKa3aHUs JUISL oOyJaromuxcsi 1o MPOXOKICHHIO
CaMOCTOSITENIbHOM pabOThI

B Xone BBITIONHEHUS CaMOCTOSITEIIBHONH pa0OThI, O0YYArOMIMIICS BBHITIOTHIET paboTy 1Mo
3aJJaHUI0 U TPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICcTBEHHOTO
YYaCTHA.

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

B nporecce BBINMONTHEHHUS CaMOCTOSITENBHOM paboThl, y oOyuaromerocs (Gopmupyercs
nenecooOpasHoe IIaHupOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHMM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHUI, 00ECIeurnBaeT BBICOKHUI
YPOBEHb YCIIEBAEMOCTH B IMEPHOJ OOYYCHHS, TOMOTaeT TOJYyYUTh HABBIKMA ITOBBIIICHUS
pohecCHOHANBLHOTO YPOBHSL.

MeTtonuyeckuMu  MaTepualaMH,  HANPABJSIIOIMIAMH  CAMOCTOATEIbHYIO  paboTy
00y4JaromuXCs SBISIFOTCS:

-y4e0HO-METOIMYECKUN MaTepHall MO TUCIUTUIHHE;

-METOIMYECKUE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJBHBIX paboT (As o0ydaronmxcs mno
3209HOU (hopMe 0OydeHUs).

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

Texkymui KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBAaET KOHTPOJIb KadyecTBa 3HAHUU
00y4aromuXxcsi, OCYIIECTBIIEMOTO B TEYEHHE CEMEeCTpa C IENIbI0 OIEHUBAHUS XOJa OCBOCHUS
JTUCIUIUIAHBI.

OcCHOBHBIMHU (DaKTOpaMH TEKYIIETO KOHTPOJIS 3HAHUN OOY4YarOIIMXCs SBISIETCS YCTHBIN
ONpOC Ha JEKUUMOHHBIX WM TPAKTHUYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpenctBaMM  TEKYIIETO KOHTPOJIsL MOTYT ObITh Oecelnpl TmpenojaBaTelst U CTYJEHTa,
KOHTPOJIbHBIE BOTIPOCHI U 3a/1aHUS.

Pe3ynbrarhl TEKylEero KOHTPOJS yCIIEBAEMOCTH CIIY>KaT OCHOBOW JUIsl TIPOMEKYTOUHOU
aTTeCTallMU: MOJIyYEeHHUs 3aueTa WIM JOMyCKa K 3K3aMeHy Wiu Au(depeHInpOBaHHOMY 3a4eTy
1o y4eOHOM JUCIHUILTHHE.

B Tteuenne cemectpa s JOMyCcKa K 3K3aMeHy Wi TudPepeHIpPOBaHHOMY 3a4eTy
CTYAEHTY HE00X0AUMO caTh He MeHee 75% 1abopaTopHBIX U MPAKTUYECKUX PadoT.

11.6. Meroaudeckne yKa3zaHUs JUIsl O0YJAFOIIUXCS IO MPOXOXKICHUIO MPOMEKYTOTHON
aTTECTALlNH.

[IpomexyrouHas  arrecrauuss  OOyyarOIMXCs  NpPEeIyCMaTpUBAaeT  OIlEHUBaHUE
IPOMEXXYTOUHBIX M OKOHYATENIbHBIX Pe3yJbTaToB oOyueHHs 1Mo aucuuruinHe. OHa BKIIOYaeT B
ceost:

-9K3aMeH — ()OpMa OIICHKH 3HAHUH, MOJyUYEHHBIX OOYYaIOLIMMCS B MPOLECCEe U3YUEHUS
BCEH TUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIbHONU pabOThl, CIIOCOOHOCTH MPUMEHSTH
UX JUIsl pElIeHHs MpaKTUYEeCKMX 3aJad. OJK3aMeH, KaK IPaBWJIO, IMPOBOIAUTCS B IEPUOJ
HK3aMEHALIMOHHOW CECCHUU W 3aBEepIIAeTCsl aTTeCTAllMOHHON OIIEHKOM «OTIMYHO», «XOPOLIO»,
«YZAOBIIETBOPUTEIBHO», «HEYJOBIETBOPUTEIBHO». JK3aMEH MOXKET IPOXOAUTH B BHJIE YCTHOTO
oIpoca UM TECTUPOBAHHUS.



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




