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AHHOTaUs

Hucuunnuna «®usnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 00pa30BaHUS
— mporpaMMy OakajaBpuaTa [0 HampaBlIeHUIO ToAroToBku/ crernuanbHocT 23.03.01
«TexHoNorusl TPAHCIOPTHBIX IPOLIECCOB) HAMpPaBICHHOCTH «OpraHusanus MepeBO30K U
yIpaBlieHUE B €IUHON TPAHCIIOPTHOM crcTeMey. Juciurumaa peanusyercs kapeapoit «Ne3.

JlucuuniuHa HalejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOIIUX KOMIIETCHIIUMI:

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MAaTEMaTHYECKOI0 aHAIN3a U MOJCTUPOBAHUS B TPO(HECCUOHATILHOM e TEIbHOCTI

OIIK-3 «CmocobeH B cdepe cBoeil mpodeccnoHAIBHON eATEThbHOCTH TPOBOIUTH
u3MepeHuss u HabmoaeHusi, o0padaThiBaTh U MPEACTABIATh IKCIEPUMEHTAJIbHbIE IaHHBIE U
pPEe3yJIbTAaThl UCTIBITAHUID)

CopepxaHue TUCHUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C IIpobieMamMu oO1ieit
bu3uKu.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKIINH, JabopaTopHbIe PadOThI, IPAKTUYECKHUE 3aHATHS, CAMOCTOSTEIIbHAS
paboTa cTyeHTa, KOHCYJIbTall|H.

[TporpaMMo#l TUCHMILIMHBI MPETyCMOTPEHBI CIEIYIOIUE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHASI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyJ0eMKOCTh OCBOCHHS JUCHIHUIUIMHBI cOocTaBisieT 13 3aderHbix enuHuI, 468
YacoB.

SA3bIK 00y4YeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MIPE/ICTaBJICHUE BO3MOXKHOCTH CTYJACHTaM pPa3BUTh M IPOJEMOHCTPUPOBATh HABBIKM B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

-CO3JIlaHUE MOJJICPKUBAOIIEH 00pa30BaTeIbHOW Cpelbl TMPEMOJaBaHMs JUIS  OCBOCHUS
TEXHUYCCKUX JTUCIUILIHMH.

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

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB 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 TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna)

Ko n nHaumenoBaunue

KOII U HAMMCHOBAHUC MHUKATOpA

KOMIIETEHITNH KOMIIETCHIINH JIOCTUKEHHS] KOMITIETEHITUU
OIIK-1 Cnocoben
[IPUMEHSATH OIIK-1.3.1 3HaeT OCHOBBI MaTEMaTUKH,
€CTECTBEHHOHAYYHbIE | (DU3UKU, BHIYMCIUTEIbHON TEXHUKU U

O6menpodeccronanbHbIE

u O6H.I€I/IH)KeHepHBIe
3HaHHA, MCTO/bI

[IporpaMmMupoOBaHust, METOIbI
MOACIINPOBAHUA

KOMIIETCHIINHU MaTeMaTH4EeCKOI'o OIIK-1.B.1 BiageeT HaBBIKAMH
aHanuza u TEOPETHYECKOTO M IKCIIEPUMEHTATHLHOTO
MOJCIIUPOBAHUS B HCCIIeN0BaHuI OOBEKTOB
MpOPECCHOHAIBHON | TPOPECCUOHAIIBHON IeATETHHOCTH
EeITEIbHOCTH

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

OIIK-3 CnocobeH B
cthepe cBoeit
npoQeCCHOHAIBHON
JESITEIbHOCTH
MIPOBOJIUTH
U3MEpEHHS U
HaOII0IEHUS,
o0OpabatbIBaTh U
MIPEJICTABIISITh
SKCIIEPUMEHTAaIbHbIC
JTaHHBIC 1
pe3ynbTaThl
HUCTIBITAHUH

OIIK-3.¥.1 ymeer npoBOAUTh U3MEHEHUS U
HaOJIIOAECHNUS C NTOCIEAYIOIIUM aHATU30M
IPU PELIeHUH 3a/1a4 MPpodecCHOHATbHON
JIeSITEIIbHOCTH

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuunnuHa Oa3upyercs Ha 3HAHUSX, paHee MPUOOPETEHHBIX CTYACHTaMU TpHU
V3YYEHUH CIIEAYIOIMIMX JUCIUIUINH:
— Jluneitnas anre6pa
— Maremarndeckuii aHaJIu3
— Teopus BeposTHOCTEN

3HaHUA, TONyYeHHBIE TPU U3YyYeHHH MaTepuana JaHHOW  JTUCIUIUIMHEI,
UMEIOT KaK CaMOCTOSITEIbHOE 3HAaYEHUE, TAK U HUCTIOIB3YIOTCS MPU
W3YYEHUH JPYTUX AUCLHUILIINH:
— DJIEKTPOTEXHHUKA

— OJJICKTPOHUKA



1. Oonem nucoumiannel B 3E/akageM. yac

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHHUILUIUHBI, TPYIOEMKOCTH OTACIBHBIX BHIOB y4eOHOMN
paboTHI IO TUCHHUILIMHE (M paclpeieieHUe ITOM TPYI0OEMKOCTH 110 CEMECTPaM) MPECTABICHbI B

Tadymue 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUILITUHBI
. TpynoeMKoCTh IO cemecTpaM
Bun yuebnoit pabotbl Bcero Nol Noo N3
1 2 3 4 5
Oobwasn mpyooemKocmeo OUCUUNIUHBL, 13/ 468 5/ 180 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
npaktudyeckue/cemunapckue 3anarus  (113), 51 17 17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 51 17 17 17
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 135 45 54 36
Camocmoamenvnan paboma, Bcero (4ac) 129 67 22 40
Buo npomesicymounon ammecmauwuu: 3ayer, OK3., JK3. OK3.
mubd. 3ager, sk3amen (3auer, dudd. 3au, OK3., OK3.
OK3.**) OK3.
IIpumeuanue: " KaHIHIATCKII SK3aMeH
4. ConeprkaHue TUCHUTUTMHBI
4.1. PacnpeneneHue TPYyIOSMKOCTH JUCIUILTAHBI IO pa3/eiiaM U BUIAM 3aHITHIA.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEEHBI B TabmuIe 3.
Tabmuna 3 — Pa3iensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Pazgensl, Templ quctuiuinHel | JIekmmm I13 (C3) (wac) | JIP (wac) |KII (uac) |CPC (uac)
(dac)
Cemectp 1
Paznen 1. Mexanmnka 11 8 7 23
Paznen 2. Konebauus 1 BOJIHBI 11 6 7 23
Paznen 3. MonekynspHas pusrka 12 3 3 21
Hroro B cemecTpe: 34 17 17 67
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 11 7 8 8
Paszmen 5. Marnetusm 11 8 6 7
Pazmen 6. Onruka 12 2 3 7
Hroro B cemecTpe: 34 17 17 22




Cemectp 3
Pasnen 7. KBanroBast onruka 11 5 7 13
Pasnen 8. KBanroBasi MexaHuka 11 9 3 14
Pasnen 9. Craructudeckas Gpusuka 12 3 7 13
Hroro B cemecTpe: 34 17 17 40
Hroro 102 51 51 0 129

[IpakTnueckas

MoATOTOBKA  3aKJIIO4YacTCA B HCHOCPCACTBCHHOM  BBLIIIOJIHCHHUU

OoOy4JaloIMMUCS  OMNpelNeJeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATBHOMN 1S TETbHOCTBIO.

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

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

Hazpanue u COACPIKAHNE PA3ACIIOB U TEM JICKHMOHHOT'O IUKJIa

Pazgen 1.

MexaHnka

[Ipenmer Mexanuku. Mexanuyeckoe pABwkeHHe. [loHaTue
COCTOSIHMSI MU JETEPMHUHHM3M B KIIACCHUECKOM MEXaHUKE. YpaBHEHUS
JIBWXKEeHUs. ['paHulbl NPUMEHHMOCTH  KJACCHUYECKOM  MEXaHHUKHU.
PenstuBUCTCKasA U KBAaHTOBAsi MEXaHUKA

Kunematuka nBmxeHuss marepuanbHON TOukH. CKOpPOCTh U
yckopenue. HopmanbHoe U KacatelbHOE yCKOpeHus. Pannyc KpuBHU3HBI
Tpacktopuu. OCHOBHasl 3ajlaya KHUHEMAaTHKH MaTepUAIbHOM TOUKH.
Kunemartuka ABmxkeHus abCONIOTHO TBEPAOro Tena. BpaieHue TBepaoro
TeJa BOKPYI HEMOJBHKHOW OCH. CBS3b JIMHEWHBIX U YIJIOBBIX BEIHYUH
MIPY BPAILLIATEIIbHOM JIBUKEHHUH.

WNuepunaneubie  cucteMbl  oTcuera.  OCHOBHBIE  3aKOHBI
KJIACCUYECKOW JMHAMUKU - 3akoHbl HproTona. OcHOBHas 3ajada
JVHAMUKH MaTepUAIbHOW TOYKM. HenHepuuanbHble CUCTEMBI OTCYETA.
Cunel mHepuuu. 3aKoH coxpaHeHHs ummyibca. LleHTp Macc u ero
nBwxeHue. Cucrema 1eHTpa Macc.

Mexannueckass pabota M MoIIHOCTb. KuHeTnueckas >Heprus.
[Tons cun. KoHcepBaTMBHBIE U JAMCCUIATHUBHBIE CHJIBL. Y CIIOBUE
MOTEHIIMATBHOCTH  TIOJIA CWJI. 3aMKHYThIE M HE3aMKHYTHIE CHCTEMBI.
[lorenuumanbHass sHeprus cuctembl. CBs3b MEXAY NOTEHIMAIbHOU
SHEpPrUe U TIOJIEeM KOHCEPBATUBHBIX CHJI. 3aKOH COXpaHEHUs
MexaHn4yecKkol 3Heprun. CUCTeMbl EUHULL.

MOMEHT cuiIbl 1 MOMEHT UMITyJIbca. Y paBHEHHE MOMEHTOB. 3aKOH
COXpAaHEHUsT MOMEHTa HMITyJbCca. MOMEHT MMIIyJIbCa TBEPAOTO Tena
OTHOCUTENIBHO HEMOJBMXXHOM ocu. MomeHT wuHepunu. OCHOBHOE
YpaBHEHUE JUHAMHUKHM BpAIIaTEIbHOIO JIBUKEHHS TBEPHAOrO Teja.
Kunernueckas sHeprusi BpalarolIerocs TBEPIOro Tela. YpPaBHEHUS
JIBUOKEHUS U YCIIOBUSI PABHOBECHS TBEPJIOTO TEIIA.

[Tpunnun oTHOCcHTENBbHOCTH [ 'amunes, mpeodpazoBanus [ amumes.
[Toctynarel cnenuanbHON TEOPUU OTHOCUTENBHOCTH. [IpeobpazoBaHus
Jlopennia u cneactBusi U3 HUX. OCHOBBI PEISITUBUCTCKOM MEXaHUKH.
WNurtepBan, ero WHBapUMaHTHOCTh. PenaruBuctckuii ummnyiasc. OCHOBHOE
YpaBHEHUE pEIATHBUCTCKOM nWHAMUKU. KuHeTrndeckas »Heprus




peNATUBUCTCKON 4YacTulbl. CBsi3b Macchl W 3Hepruu. CBA3b MEXKIY
9HEepruel u umnyiabcoMm dYactuilbl. OCHOBHBIE HuAeH OOIIEH Teopuu
OTHOCHUTEJILHOCTH

Paznen 2

®dusuka KojaeOaHui U BOJIH

I'apmoHnueckuit u AHIapMOHUYECKHUU OCLIUJUIATOP
(MaTeMaTU4eCKMi MasTHUK, (U3NYECKUH MAaATHUK, KojeOaHWs MOJ
neiictBueM ymnpyroit cuisl). Cnoxxenue xonebanuil. PU3n4eckuil CMbICIT
CIEKTPAJIbLHOTO pasJIoKEHUsL. JuddepenunansHoe ypaBHEHHE
konebanuii. CBoOoOnHBIE, 3aTyxaromme KoyieOaHus. BbIHYXIEHHBIE
Kosiebanus. Pe3onanc.

Kunematuka BOJIHOBBIX ITPOIIECCOB (IUIOCKUE U CheprudecKue
BOJIHBI). BonnHoBoe ypaBHeHue. [IpuHuun cynepno3uuuu. JHeprus
BoJIHBI. [loTOK 3Heprun. InTeHcHBHOCTH BOJHBL. CTOsT4ast BOJIHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOM BOJHBI. D dekT Jlomnepa mms
3BYKOBBIX BOJIH

Paznen 3

MonexyssipHas Gpusuka

TepmoauHaMu4eckne COCTOSHUS U mporiecchl. [loHsTie GhyHKInN
coctosHus. BuyTtpennss sueprus. KomnmyectBo termiorsl. Paborta Tena
npu u3MEHeHuH ero oObema. IlepBoe Hauaio TEpMOIMHAMHUKU.
Temmeparypa M BHYTPEHHS OSHEprus Kak (YHKIHMS COCTOSIHMSL.
TemnoemkocTb. DHTpomnus. BTopoe M Tperbe Hauana TEPMOIUHAMHUKU.
Teopemsl Kapno. 3akoH Bo3pacTanus suTponuu. [lopsaok u 6ecropsiiok
B ipupoze. TepmoaunHaMuieckre GyHKINH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSSI SHEpIHs,
TEIUIOEMKOCTH, ypaBHEHHe anuabartel, paboTa TMpH  pa3TMYHBIX
nporeccax, 3HTponus). BepostHocts u Quykryauuu. Pacnpenenenus
MaxkcBemia. CkopocTH —TEMJIOBOrO JIBWXKEHUS Moiiekyn. CpenHss
KMHETUYeCKasi dHeprus Mojekysl. OCHOBHOE YpaBHEHHME KHHETHYECKOU
TEOpUU HJeallbHbIX razoB. Pacmpenenenue bonbpimana. DHTponus u
BEPOATHOCTb. Da30Bble pABHOBECHS W IPEBPALLEHUSA. DIEMEHTHI
HEPAaBHOBECHOM TEpMOAMHAMUKH. SIBIEHHS NepeHoca, KUHETHYECKHe
asineHus. KonpeHcupoBanHoe coctosHHMe. KuHemaTtmka W JAMHaMuKa
JKUJIKOCTEN U Ta30B.

Paznen 4

DNEeKTPUYECTBO.

DneKTpocTaTHKa B BaKyyMe. 3aKOH COXPaHEHHUS dJIEKTPUUECKOTO
sapsina. 3akoH Kynona. Cuctemsl enumHun. llpuHunmn cynepno3unu.
Cucrembl 3apspKEHHBIX 4YacTUL. OJeKTpudeckuil aumnonb. Pabora cun
BIIEKTpOCcTaTH4YeCKoro  mois. TeopemMa 0  IUPKYJISUU  BEKTOpa
HanpsokeHHOCTH.  [lOoTeHIManbHOCTh  3JEKTPOCTATHUECKOrO  IOJIS.
HanpskeHHOCTh M MOTEHIUANI IEKTPOCTATUYECKOTO IOJISL. CBA3b MEKIY
Humu. Teopema [aycca s 3J€KTPOCTATHYECKOTO MO B BaKyyMe.
[I[pumenenune Teopemsl ['aycca k pacuery moneu.

DnexTpocTaTHKa B BemecTBe. Tumnsl nuanekTpukos. [lonspuzanus
IURIeKTpUKOB. CBOOOIHbBIE W CBA3aHHBIE 3apanbl. [ludnexTpuueckas
BOCIIPUUMYHUBOCTD. JlM3IeKTprUecKkas MPOHHUIIAEMOCTb. DJIEKTPUUYECKOE
cMmemenre (MHAyKuus). Teopema [aycca Juis 3JI€KTPUYECKOTO TOJS B
JTURJIEKTPUKE. Y CIOBHS Ha IpaHULE pa3jiena ABYX AUdJeKTpukoB. [lone
BHYTpU TPOBOJHMKA M y e€ro mnoBepxHocTH. OOmas 3agauda
AIIEKTPOCTATUKH. DIIEKTPOEMKOCTh IIPOBOIHUKA.

Konnencaropbl. OHeprust CHCTEMBI JJIEKTPUYECKUX 3apsI0B.
DHeprusi 3apspKeHHOro NpoBogHWKA. OOBEMHas TUIOTHOCTh HSHEPTUU

SJICKTPHUYCCKOT'O ITOJIA.




VYcioBus  CyIIECTBOBAHUS AJEKTPUYECKOIO TOKAa. YpaBHEHHUE
HEMPEPBIBHOCTU. DJIEKTPOABMKYIAsg cuiia. HemoTreHuuaabHOCTh MOJIA
cTopoHHUX cuil. 3akoHel Oma u JDxoyns-JleHma B HHTErpajibHOM U
g depeHaIbHoN GpopMax.

Pasnen 5

DIIEKTPOAMHAMHUKA

MarauTocTaThka B BEILICCTBE. HamarHmueHHOCTD.
MonekynspHuble TOKM. MarHutHas BOCHPUUMYMBOCTh. MarHutHas
npoHuIiaeMocTb. HanpsskeHHOCTh MarHUTHOTO ToJid. /[namarHeTukw,
napamMarHeTuku, (eppoMarHeTUKH. TeopemMa O MHUPKYJSIHH BEKTOpa
HANPSDKEHHOCTH MarHUTHOTO TOJIs (MHTerpanbHast U nuddepeHmanbaas
dbopmbl). YCIIOBUS HAa TPAHUIIE JIBYX MAarHETHKOB.

3akoH ®dapajes. [IpaBumno Jlenua. CaMouHTyKLIHS.
NunyktuBHOCTh. B3ammuas wuHaykuus. B3anmHas WHAYKTUBHOCTD.
OO0beMHass ITUIOTHOCTh JHEPTMM  MAarHWTHOTO mojis.  BuxpeBoe
anektpuueckoe noiie. Tok cmemnenus. Cucrema ypaBHeHU Makcsea.
Marepuanbnsle ypaBHeHus. KBasucranmonapusie Toku. IHBapHaHTHOCTB
ypaBHeHHH MakcBensna OTHOCHTENIbHO Tipeobpa3zoBanuii Jlopenna.
[TpuHIIMIT OTHOCUTEIBHOCTH B JICKTPOIMHAMUKE.

Pasznen 6

Ornruka.

BonHoBoe ypaBHeHHE s 3JIEKTPOMarHUTHON BosHBIL. CBoMcCTBa
AJIEKTPOMAarHuTHeIX BOJIH. Bexrop IloiiHTMHra. MHTEHCHBHOCTH CBeTa.
Oddexr Jlormepa s DIIEKTPOMATHUTHBIX BOJH. OTpaxkeHwe u
npeigomienue cBera. OnTtuueckoe wuzoOpaxkenue. I[Ipunuun depma.
WUnrtepdepeniuss  cBera. KorepeHTHOCTb U MOHOXPOMATUYHOCTb.
Hudpakmus ceera. [Tpunnun I'rolirenca-Openens. Meton 3o Openens.
Hudpakuuss Ppaynrodepa Ha mendn U AUPPAKIUOHHOW pEIIETKE.
['onorpaduu. EctecTBeHHBIH M MOISpU30BaHHbIN cBeT. 3akoH Maroca.
[Tonspu3anus cBeTa Npu OTPaXEHUHM U MpeIoMIIeHUH. 3akoH bproctepa.
JIBoiiHoe isydenpenomsieHne. HopmailbHas M aHOMasibHas IUCIEPCHS.
dazoBas u rpynmnosas ckopoctu. @opmyna Panes. Dnementsl @ypoe -
OINTHUKH.

Pazmen 7

KBanToBas ontuka

TennoBoe u3nydenue Ten. 3akoH Kupxroda. 3akoHbl U3ITydeHUs
abcontoTHO uepHoro Ttena. KBaHroBas rumore3a u ¢opmyna [lnanka.
KBantoBas ontuka. @otosdpdekr, onbitel CroseroBa. DOTOHBI
[aBnenne cBera. KophmycKyJspHO-BOJHOBOW JAyaliu3M i CBETA.
Opdext Komnrona.

Pasnen 8

KBaHTOBass MexaHuKa

Teopus bopa. OmnbiTel @Ppanka u I'epna. KopmyckyispHo-
BOJIHOBOW Jyanu3Mm Mukpodactull. ['mmoreza ne bpoinsa. ®as3oBasg u
IpynIoBas CKOpocTH BoJH A€ bpoiinsa. BonHoBoil naker. Cratuctuieckoe
HCTOJIKOBaHME BOJH Je¢ bpoiura. IIpuHnun  HeonpeneneHHOCTH
I'eiizenOepra. BonaHoBas QyHKIuUs, ee OCHOBHbIE cBoicTBa. OmnepaTopsl
¢usznyeckux BeIMYMH. BpemeHHoe U cTalnMoOHapHOE ypaBHEHHUE
[IIpenuHrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS JBH)KEHUS.
CBoOomuas uactuna. Yacrtuma B OECKOHEUYHONW ITOTEHIIMAJIBHON SIME.
KBanToBbiii ocmwistop. HyneBas sHeprusi, HyneBble KoyeOaHMs.
[TpoxokaeHne YacTULbl 4yepe3 MOTeHIHalbHbIM Oapbep. TyHHEIbHBIN
s dekr.

ATOM BOJOpOJAa B KBAaHTOBOW MexaHuKe. KBaHTOBbIE 4YHCTa.
OpOuTanbHbBIi MEXaHWYECKUH M MAarHUTHBIM MOMEHTHI JJIEKTPOHA B
atome. OpOutambHOe rupomarHutHOe oTHomeHue. Onwir IllTepHa u




I'epnaxa. CnuH 3nektpoHa. [IpyHIKN TOXIECTBEHHOCTH MHUKPOYACTHII.
@®epmuorsl U 0030HBL. CHUMMETpUsT BOTHOBOW (DYHKIIMM CHCTEMBI
onuHakoBbIX yactuil. [lpuwamun Ilaynu. OObsicHeHHWE TEPUOIUYSCKON
cuctemsl 1eMeHToB J[.M.MenneneeBa. DHEpreTHUECKU CIIEKTP aTOMOB
u MoJiekyl. [lpupona xumMuyeckoit cBsi3u.

Paznen 9 Cratuctuyeckas (usuka

Cratuctuueckuid Metos. Pa3zoBoe MPOCTPaHCTBO. Pacnpenenenue
['n66ca. CraTrcTHYEeCKOE UCTONIKOBaHUE SHTponuH. CBOOOIHAS SHEPIHAL.
CratucTuyeckoe OIMCAaHWE KBAaHTOBOM CHUCTEMBI, pa3jinuue  MEXIy
KBaHTOBOMEXAHUYECKOMN 51 CTaTUCTHYECKOU BEPOSITHOCTSIMU.
Knaccuueckass ~ cratuctuka  MakcBemna-bonbimana.  KBaHTOBBIE
cratuctuk Pepmu-/lupaka n boze-Oiinmreiina. CpaBHEHHE pa3IMUHbIX
CTaTUCTUK.

Pacnipenenenne  @epmu-/lupaka s DIEKTPOHHOIO — rasa.
OJIEKTpOHBI B  KpucTauiax. OHeprusa @Depmu, BBIPOXKICHHBI U
HEBBIPOXKJICHHBIM  3JIEKTPOHHBIM Tra3. OJEKTPOHHAs TEIIOEMKOCTb.
TennoeMKoCcTh KpHUCTAIMYECKOM pemeTku. Kiaccuueckas Teopus,
teopus OiHmTeHa u Jlebas. ®oHonbl. DOTOHHBIH ras.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATUH U UX TPYJOSMKOCTh IIPUBEICHEI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTDb

N3 HuX Ne
Ne | Tewmsl npakTuueckux | @opmbl IpakTHUECKUX | TpymoeMKOCTh, |MPaKTUYECKOM |pa3erna
/1 3aHATHI 3aHATHI (gac) MOJATOTOBKH, | IACLIUI
(dac) JINHBI
Cemectp 1
1 Kunemaruka u Pewenue 3amau 2 2 1
JAHAMUKa
MaTepUaTbHOM TOUKH
2 Kunemaruka u Pemenue 3agau 3 3 1
IUHAMHKa
aOCOJIIOTHO TBEPOTO
Tela
3 | CneuunanpHasi TeOpHs Pemenue 3amau 3 3 1
OTHOCUTEIHLHOCTH
4 Kunemartuka u Pemenue 3amau 3 3 2
IUHAMHKa KoJIeOaHun
5 XapaKTepUCTUKU Pemenue 3amau 3 3 2
BOJIHOBBIX TIPOIECCOB
6 MonexkynspHo- Pemenue 3amau 3 3 3
KHHETUYECKAsT TCOPHS
Cemectp 2
7 HamnpsokeHHOCTD 1 Pemnrenue 3amau 3 3 4
IMOTEHITHA
AIEKTPOCTATHYECKOTO
OIS
8 JIBrkeHue Pemenue 3amau 2 2 4
3apsHKEHHBIX YaCTHI]
B
ANEKTPOCTATUYECKOM




I10JIE

JIMdneKTpuKHy B
JIEKTPUYECKOM II0JIE.
Konpgencarop

Pemenue 3amau

10

XapakTepUuCTUKHU
AJIEKTPUYECKOTO TOKA

Pemrenue 3amgau

11

Nunykius
MarHUTHOTO IO,
Cuipl B MAarHATHBIX
MOJISIX

Pemrenue 3amgau

12

3akoH
3JIEKTPOMATrHUTHOMN
uHaykiuu dapanes.
Pabota B MarHUTHBIX
MOJISIX

Pemrenue 3amgau

13

WuTepdepenmus,
nudpakiums,
TOJIIPU3AITUS

Pemenue 3agau

Cemectp 3

14

TemnoBoe
W3J1y4YEHHE,

doTodrhdext

Pemenue 3agau

15

S¢dexr Kommnrona,
cBOiicTBa ()OTOHOB

Pemenue 3agau

16

AToMm Bozmopoa.
IToctynatel bopa

Pemenue 3agau

17

CooTtHotieHue
HeoTpeaeNeHHOCTeN
['eit3enOepra, BOIHBI

ne bpoiins

Pemenue 3agau

18

YpaBHeHue
IlIpenunrepa
[TorenumaneHbIe
6apbepbl

Pemenue 3agau

19

KBanroBas
CTaTUCTHKA

Pemenue 3amau

Bcero 51

51

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

Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/i

HaunmenoBanue nabopaTopHbIx paboT

TpynoemMKkocTsb,
(gac)

N3 Hux
MPAKTUYECKON
MOATOTOBKH,
(dac)

Ne
paszena
JUACITATT

JIUHBI

Cemectp 1

Magtauk Makcseia

HaxoHHEBIIT MasgTHUK

o

CTonKHOBEHHE IApOB




4 | MaremaTrueckuii 1 000pOTHBIN 3 2
MasITHUKH
5 | Ompenenenue cKOPOCTH 3BYKa B BO3JIyXe 3 3
Cewmectp 2
6 | OnpeneneHue MEKTPOEMKOCTH 4 4
KOHJICHCATOPa
7 HccnenoBanue penakcalimOHHBIX 4 4
KoJIeOaHuit
8 | Ompenenenue ropu3OHTAIBHON 3 5
COCTABJISIONICH HAIPSHKEHHOCTH
MarHUTHOTO TOJIs1 3eMIIH
9 | Ompenenenue yaensHOTO 3apsiia 3 5
DIIEKTPOHA
10 | Komsua Herotona 3 6
Cemectp 3
11 | IIpoBepka 3aKOHOB TEILIOBOTO 4 7
U3JTYYCHUS
12 | Buaemnui ¢porosddext 3 7
13 | U3yyeHue criekTpa aToMa BOJIOpoJia 4 9
14 | OmnpenencHue MOTCHIIMATIOB 33 8
BO30Y)KICHHSI aTOMOB
15 | Onpenenenue YHEPTUU 0L — YACTHI 110 3 9
npoOery B BO3JIyxe
Bcero 51

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaroIxcs
Bunsl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B TabnuLe /.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
Bun camocrositensHO# paboTh
qac qac qac qac

1 2 3 4 5
W3ydeHue TeopeTHuecKoro MmaTepuania 43 23 7 13
qucuuriaHel (TO)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO
ycneBaemoctu (TKVY) 41 21 ! 13
[ToaroToBka K MpoOMEKyTOUHOI 45 23 8 14
atrectrauuu (I1A)

Bcero: 129 67 22 40




5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSITEITLHON PabOThI 00YUYAIOIINUXCS IO AUCITUTUTHHE (MOTYJTIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIbl JIJII CAMOCTOSITEIILHONH pabOThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEeH B TadIuUIe 8.

Tabnuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHHM

HIudp bubnuorpaduyeckas ccpuika KonnuecTBo 3K3eMILISIpOB B
o6ubnmoreke(kpome
AIIEKTPOHHBIX IK3EMILISIPOB)

[53(075)] CagenbeB U.B. Kypc o0mieit ¢pusuku: Yueonoe nocooue | ®O(4), 'C(94), 'CU3(1)
B 3 1.2014. T.1. Mexanuka. MonekymspHas pu3uKa

[53(075)] CasenbeB U.B. Kypc o0mieit pusuku: Yuedbnoe nmocooue | ®O(4), 'C(94), 'CU3(1)
B 3 1.2014. T.2. DnexTpuyecTBO U MarHeTus3M. BosHblL.
Ornruka.

[53(075)] CagenbeB U.B. Kypc o0mieii pusuku: Yueonoe nocooue | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBanToBas ontuka. AToMHas GU3HKa.
®dwusuka TBepaoro tena. dusznka aTOMHOTO spa U
AJIEMEHTAPHBIX YaCTHUI]

[53(075) C12 | CaBenber U.B. Kypc pusuku: YuebHoe mocodue B 3.T. DO(2), I'C(98)
T.2. OnexrpuuectBo. Konebanus u BoiaHbl. BonHoBas
ontuka. 2008

[531 B83] Hponos U.E. Mexanuka: OcHoBHbIE 3aKOHBI. M.: ®u3- I'C(133), 'CU3(1), I1I'(6)
mariur, 2015

[53(075) Tpodumosa T.U. Kypc ¢puzuku. 2007, ®0(3), I'C(27

T76]

53(075) T76] | Tpodpumona T.1. Kypc puzuku. 2003 I'C(35), KJI(5) T'C(134),

II'(8)

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

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

N83] 2015

534.2(075) Uponos U.E. Bonrossie niporieccsl. OcHoBHBIE 3aK0HBL. | DO(63), ['C(14), IIT(8)

N83] 2015

530.145(075) | Uponos U.E. KBanroBas ¢uzuka. OCHOBHBIC 3aKOHBI. I'C(66), IIT'(16)

n83

2015




[531 B83] Hponos N.E. ®usuka makpocuctem. OcHoBHBIC 3akoHEL. | DO(3), ['C(138), I1I'(30),

2015

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJII OCBOCHHUS JIUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb BIEKTPOHHBIX OOpa30BATEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TCHCKOMMYHHK&HHOHHOﬁ CETUu «I/IHTepHeT »
URL anpec HanmeHnoBanue
(http://lib.aanet.ru/) bubaunoreka 'VAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusnka 3

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmotpeno

8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUITITHHE

[lepeyeHp WCMONB3YeMBIX WH(POPMAMOHHO-CIIPABOYHBIX CHCTEM TMPEJCTABICH B
tabmue 11.

Tabnuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepralIbHO-TEXHIUYECKON 0a3bl

Ne | HammeHoBaHHMe cOCTaBHOM 4acTH MaTepUalbHO-TEXHUUYECKON Howmep aynutopun
n/n 0a3bl (mpu HEOOXOMMOCTH)
1 | JlekumoHHas ayAuTOpUS
2 | CnenuanusupoBaHHas J1aboparopust «MexaHuKa 31-04
3 | CnenmanmusupoBaHHas 1a00paTtopus « IEKTPOMArHeTH3M 32-04
4 | CrnenmanusupoBaHHas gaboparopus «ONTHKa 32-06
5 | CnenmanmsupoBanHas taboparopust «KBantoBass Ou3uka 32-03, 32-05

10. OmeHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH



http://lib.aanet.ru/

10.1. CocTaB OLICHOYHBIX CPEIACTBAJS MPOBEACHUS INPOMEKYTOYHOM aTTeCTaIlUH
00ydJaronuxcs mo IMCIUILIMHE TpUBEIeH B Tabnwuie 13.
Tabmmna 13 — CoctaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTAlluN

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOUYHBIX CPEACTB

OK3aMeH Crmcok BOIIPOCOB K 3K3aMCHY

10.2. B kauecTBe KpUTEpHUEB OICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TPUMEHSIETCS S5-0a/TbHas MIKaia OIEHKA cHOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHMHTOBOM  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHia
UCIIOJIb30BAaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKATbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayubHas mKana PaKTep (bopmp

— oOyuaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJIHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MTOJOKCHHS C MPAKTUYCCKON
JICSITCIIbHOCTBIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<(Ga4YTCHO»

— 00y4YaroIuiics TBEPIO YCBOMI IPOrPAMMHBINA MaTepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBbHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIaJICET CUCTEMOM CTelUaTIn3uPOBAHHBIX TOHSITUH.

«XOpOLIO»
(Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUs B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 000OIIEHHUI;

— YaCTHYHO BJIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHIA.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH TIPo0JIeM B KOHKPETHOM HalpaBJICHUH,

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNN 3HAHHI;

— HE MOXET apryMEeHTHPOBATh HAYUHbIE MTOJIOKEHHUS;

— He (JOpMYIIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass 9K3aMeHa mpeIcTaBIeHb B Tabuie 15.

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

Ne \ [lepeuens BompocoB (3a1a4) AJisl IK3aMeHa \ Kon




n/n | | muuKaropa
Cemectp 1
1 OcHoBHblE KHHEMaTH4ecKHe OHATH. KuHemaTrnka MaTepraibHON OIIK-1.3.1
Toukd. CKOPOCTh M YCKOPEHHE MaTepPHAIBLHON TOUKH
2 YckopeHue npu mioCKoM KPUBOJMHENHOM JBUKEHUU OIIK-1.B.1
3 Kunemartnka abCOIIOTHO TBEPIOTO Tela OIlK-3.V.1
4 CBs13b JINTHEHHBIX M YTJIOBBIX BEITMYUH OIIK-1.3.1
5 O06001IeHHBIE KOOPJUHATHI M CTETICHH CBOOO/IBI OIIK-1.B.1
6 OcHoOBHas 3aJja4a KHHEMATUKHU I MATEPUATIbHON TOUKHU OIIK-3.¥.1
7 3akonbl HproToHA OIIK-1.3.1
8 3akonsl Kemnepa u 3aKk0H BCEMUPHOTO TIATOTEHUS OIIK-1.B.1
9 [TpuHUMD NEeTepMUHU3MA OIIK-3.V.1
10 3aKOH COXpaHCHHS HMITYJIbCA OIIK-1.3.1
11 Teopema 0 IBMKEHUU IIEHTPA Macc OIIK-1.B.1
12 I'paBuTaIIMOHHAS M MHEPTHAS MAaCChI OIIK-3.VY.1
13 MOMEHT CUJIBI 1 MOMEHT UMITYJIbCa. Y PABHEHHE MOMEHTOB OIIK-1.3.1
14 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA OIIK-1.B.1
14 CexTopHalibHasi CKOPOCTh OIIK-3.V.1
15 Pabota, MOLITHOCTh 1 KMHETHUYECKAasi SHEPTUsI OIIK-1.3.1
16 IToreHnuaabHbIe ¥ HENOTEHIINAIbHBIE CUIIbI OIIK-1.B.1
17 IToTeHumanbHas YHEPTUs, 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIUU OIIK-3.V.1
18 MoMeHT nHepuuu OIIK-1.3.1
18 Teopema IlITeiinepa OIIK-1.B.1
19 MomMeHT umnysbca abCcoJIFOTHO TBEPOTO Tea OIIK-3.V.1
20 Kunernyeckas sueprus ATT. Pabota u momrHocts Bpamenus ATT OIIK-1.3.1
21 [Tpunuun otHOcuTeNnbHOCTH ["anumnes OIIK-1.B.1
22 OxcnepuMeHTanbHbIe npeanocsiku CTO OIIK-3.V.1
23 [Toctynate! DitHIuTEelHA, TpeoOpa3oBanus Jlopenna OIIK-1.3.1
24 CnenctBus u3 npeoOpazoBanus Jlopenua. 3akoH crnoxenus ckopocteit B | OIIK-1.B.1




CTO

25 WuTtepran OIIK-3.V.1
26 PengaruBucTcKas TUHAMUKA OIIK-1.3.1
27 WNHBapuaHTBl TEOPUU OTHOCUTEILHOCTH. [[pHHIINI SKBUBAJICHTHOCTH OIIK-1.B.1
28 HewnHeprinaabHbIE CHCTEMBI OTCUETA OIIK-3.¥.1
29 Huddepenunanbaoe ypaBHeHHE KoneOaHUN IPY>KUHHOTO MasTHuKa, ero | OIIK-1.3.1
pelieHue
30 BexTopHas nuarpamMma OIIK-1.B.1
31 DHeprus rapMOHUYECKHUX KOJICOaHH OIIK-3.V.1
32 YcnoBust BOSHUKHOBEHHS KOJIeOaHUH OIIK-1.3.1
33 du3nuecKuil 1 MaTeMaTHYECKUN MaSTHUKU OIIK-1.B.1
34 3aryxaromue KonedaHus OIIK-3.¥.1
35 Bremnyxaennsie konebanus. Pesonanc OIIK-1.3.1
36 CnoxxeHue KonebaHuii OJHOTO HalpaBJIeHHs ¢ oquHakoBeiMu yacTtotamu | OIIK-1.B.1
37 CrnosxeHue B3aMMHO MEPIEHANKYIISPHBIX KoJeOaHun OIIK-3.VY.1
38 Bosnubl. OCHOBHBIE TTOHATHUS OIIK-1.3.1
39 YpaBHeHue Oeryiei BOITHBI OIIK-1.B.1
40 BonnoBoe ypaBHenne. CKOpOCTb BOJHBI B YIIPYTO# Cpelie OIIK-3.VY.1
41 OHeprus BOJIHbI OIIK-1.3.1
42 NHTEHCUBHOCTH BOJIHBI OIIK-1.B.1
43 A dexr Homnepa OIIK-3.V.1
44 Hudpaxuus Boad. [punmun [Moiirenca OIIK-1.3.1
45 WuTepdepenius BoJIH OT ABYX HCTOYHUKOB OIIK-1.B.1
46 Crostune BOJTHBI OIIK-3.V.1
47 Jucnepcusi, rpymnmnoBasi CKOpOCTb BOJTH OIIK-1.3.1
48 UneansHslii ra3. JlaBieHUEe Ha CTEHKY COCYa OIIK-1.B.1
49 [TapameTpsl cocTosiHUS, TEMIIEpaTypa. Y paBHEHHE COCTOSHUS, OIIK-3.V.1

(GYHKIHS COCTOSTHUS




50 BHyTpeHHss1 sHEprus u1eanbHOro ras OIIK-1.3.1
ol PaboTa uneansHoro raza B pa3audHBIX TEPMOJIMHAMUYICCKUX OIIK-1.B.1
rporeccax.
92 [TepBoe Hayano TEPMOAMHAMUKH. OINK-3.V.1
53 AnmaGartudeckuii Iporiecc. OIlK-1.3.1
o4 [{uxn Kapho OIlK-1.B.1
99 PaGora TemnoBoro aBuraTens OIIK-3.V.1
56 OO6paTUMOCTh TEPMOJIMHAMUYECKUX MTPOLIECCOB, TeopeMbl KapHo OIIK-1.3.1
o7 Hepasencto Knaysuyca. DuTponus OIlK-1.B.1
58 DHTPONHS U BEPOATHOCTH OIlK-3.V.1
39 bapomerpuueckas ¢popmyna. Pactipenenenne bonpiimana OIIK-1.3.1
1 Hanpsxk€HHOCTE 2nekTprudeckoro nois. [IpuHnun cyneprno3unun OIIK-1.3.1
[Torenuuan snextpuueckoro nomus. [Ipunnun cynepnosunuu. Teopema o | OIIK-1.B.1
2 UUPKYJIALUU BeKTopa E
3 [Torok BekTopa E. Teopema I'aycca mist BexTopa E OIIK-3.VY.1
4 CunoBsle IMHUY U SKBUIIOTEHLIMAIbHBIE TIOBEPXHOCTH OIIK-1.3.1
5 Cnencreus u3 reopeMsl ['aycca OIIK-1.B.1
6 Hanpsk€HHOCTE U MOTEHIMAM JIEKTPUYECKOTO JUIIOIIS OIIK-3.¥.1
7 DIEeKTPUYECKHI UL BO BHEIITHEM T10JIE OIIK-1.3.1
3 [IpoBOIHMKY B 3JIEKTPUYECKOM I10JIE OIIK-1.B.1
Husnextpuku. Bektop anexrpuueckoit uaaykuun. Teopema ['aycca mmsa | OIIK-3.V.1
9 BekTopa D
10 I'pannunsle ycmoBus [y BeKTOpoB D u E OIIK-1.3.1
11 DnekTpoéMKoCcTh. KoHIeHCcaTOphl OIIK-1.B.1
12 [TapannensHOE 1 MOCIE0BATEIBHOE COCTMHEHNE KOHAEHCATOPOB OIIK-3.V.1
13 DHeprus AMEeKTPUIECKOro MoJIs OIIK-1.3.1
OnekTpuueckuil Tok. [oTHOCTH TOKA OIIK-1.B.1

14




15 3akonbsl OMa B 0OBIKHOBEHHOH U Ju(depeHIInaIbHON Gpopmax OIIK-3.V.1
16 3akon OMa 111 3aMKHYTOH IIeTTH OIIK-1.3.1
3akonsbl J[xoyns — Jlennia B 0ObIKHOBEHHOH 1 U] P epeHITHaTBHON OIIK-1.B.1

17 dbopmax.
18 MarauTHast HHIyKIUs OIIK-3.¥.1
19 3akon buo — CaBapa — Jlamiaca OIIK-1.3.1
20 MarauTtHas HHIYKIUS IPSMOTO ITPOBOJIa C TOKOM OIIK-1.B.1
21 B3aumoneiicTBre MpOBOJHUKOB C TOKAMU OIIK-3.V.1
22 JIM1obHBIA MarHUTHBIA MOMEHT. MarHuTHOE 10J1€ KOHTYpa ¢ TOKOM OIIK-1.3.1
23 MarauTtHas MHAYKUYS IBUXKYILIErocs 3apsaaa. Bzanmoneicteue OIIK-1.B.1

JBWDKYIIUXCS 3aps/I0B

24 JIBHKEeHHE 3apsKEHHBIX YaCTULL B MATHUTHOM I10JIE OIIK-3.V.1
25 Teopema o upKyssu BekTopa B OIIK-1.3.1
26 MarnuTtHas UHIYKIUs TOPOUJA U COJIEHOUAA OIIK-1.B.1
27 Mexanudeckas paboTa B MarHUTHOM T10JIe OIIK-3.VY.1
28 Maruuthslif notok. Teopema ["aycca ans Bektopa B OIIK-1.3.1
29 MarauTHeIl JUI0JIb B MATHUTHOM II0JIE OIIK-1.B.1
30 Marueruku. Teopema o nupkyasuu Bekropa H OIIK-3.V.1
31 | SBnenue peppomarHeTuzma OIIK-1.3.1
32 DIeKTpOMarHuTHasE WHYKITUs OIIK-1.B.1
33 Camounnykuus. Bzaumnaas nHAyKIus OIIK-3.¥.1
34 OHeprus MarHUTHOTO OIS OIIK-1.3.1
35 BuxpeBoe anekTpudeckoe moiie OIIK-1.B.1
36 Toxk cmemeHns OIIK-3.V.1
37 VYpaBHenust Makcseiia OIIK-1.3.1
38 BonHoBoe ypaBHEHHE 3I€KTPOMarHUTHOTO MO OIIK-1.B.1
39 CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH OIIK-3.V.1
40 3aKOHBI MPEJTOMIICHUS U OTPAKEHUS CBETA OIIK-1.3.1




41 KorepeHnTHoCTh cBETa OIIK-1.B.1
42 HNHuTtepdepeHius cBeTa OT AByX HCTOYHUKOB OIIK-3.VY.1
43 Hudpakmus. [puamun [oiirenca — @penens OIIK-1.3.1
44 3onbl Openens. dudpakuus Opayarodepa Ha mienu OIIK-1.B.1
45 Hucniepcus cBera OIIK-3.VY.1
46 Judpakumonnas pemeérka OIIK-1.3.1
47 [Tonstpuzanus cera OIIK-1.B.1
48 Crenens nonsipu3anuu. 3akoH Manroca OIIK-3.V.1
1 TennoBoe n3nyueHue OIIK-1.3.1
2 3aKOoHBI U3TYYEHHUST A0COIIOTHO YEPHOTO TETa OIIK-1.B.1
3 ®opmyina Penes — Jlxxunca. Pacnpenenenue [1nanka OIIK-3.VY.1
4 dotord ekt OIIK-1.3.1
5 TopM0O3HOE PEHTTEHOBCKOE U3ITyUEHUE OIIK-1.B.1
6 ®otonbl. KopnyckyasipHO — BOJTHOBOM JyaJlu3M JJis CBETa OIIK-3.V.1
7 Oddext Komnrona. Imnupruyeckue 3aKOHOMEPHOCTH B criekTpax atoma | OIIK-1.3.1
BOJIOpOJIA
8 Mogaeins aroma o ToMmricony OIIK-1.B.1
9 Mogens atroma o Pezepdopnay. IToctynarsr bopa OIIK-3.V.1
10 Teopus bopa — 3ommepdenbaa OIIK-1.3.1
11 Bonanst ge bpoitns OIIK-1.B.1
12 Bonnosas pynkuus OIIK-3.V.1
13 VYpasuenue llpéaunrepa OIIK-1.3.1
14 CootHorieHne HeomnpeaenéHHocrel [ efizenoepra OIIK-1.B.1
15 MukpoyacTulia B OTHOMEPHOU IMOTEHIIUAIBHOM SIME C 00-MU CTEHKaMH OIIK-3.V.1
16 MukpoyacTuiia B TpEXMEPHOM HEMTPOHHUIIaeMOM NoTeHIanbHoM siimuke | OIIK-1.3.1
17 CTONKHOBEHHE MUKPOYACTHIIBI ¢ TOTEHIIMATIBHBIM OapbepoM OIIK-1.B.1
18 MukpoyacTuiia B HEIPOHULIAeMOH cepe OIIK-3.V.1




19 ["apMoHMUEeCKU OCHIMIUIATOP B KBAHTOBOM MEXAaHUKE OIIK-1.3.1
20 KBaHTOBBII poTaTop OIIK-1.B.1
21 ATOM BOZIOpO/Ia B KBaHTOBOM MexaHuke. CriuH OIIK-3.¥.1
22 Tox1ecCTBEHHOCTh KBaHTOBBIX YacTull. [Ipunamun [aynu OIIK-1.3.1
23 3anosHeHHE ICKTPOHHBIX 00oouek. Tabimia MeHeneena OIIK-1.B.1
24 XapaKkTepUCTUIECKNE PEHTTEHOBCKHUE CIIEKTPBI OIIK-3.V.1
25 DHeprusi CBSI3U B MOJICKYJIE OIIK-1.3.1
26 Pacnpenenenne @epmu - upaka OIIK-1.B.1
27 Pacnpenenenne bose - Diinmreiina OIIK-3.V.1
28 DHepreTUYeCcKre 30Hbl B KpUCTAJLIAX OIIK-1.3.1
29 [TpoBOIUMOCTH MOIYTIPOBOAHUKOB OIIK-1.B.1
30 CHoOHTaHHbBIE U BBIHYKJEHHBIE TIEPEXObI OIIK-3.¥.1
31 [Tpuniun paboTsl J1azepa OIIK-1.3.1
32 Krnaccudaeckas teopus teruioemkocTs [ronmonra u [1tn OIIK-1.B.1
33 KBanToBas Teopus TemI0eMKOCTH DWHIITEIHA OIIK-3.V.1
34 KBanrtoBas Teopus Temioemkoctu Jleas OIIK-1.3.1
35 KoHTakTHBIE ABIEHUS OIIK-1.B.1
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Ne i/m [Tepeuens BompocoB (3aga4) ans 3adera / qudd. 3adera HHHII:IS;Opa

Y4eOHbIM MJIAHOM HE NPEAYyCMOTPEHO

[lepeuenp TeM A KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
Mpe/ICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

Ne 11/t [TpuMepHBIii IepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
) KypcoBOil paboThI
Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO
Bonpocel i mpoBeneHUsT NPOMEXYTOYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB ISl TECTOB

[ Yo |

[IpuMmepHBIii IepeueHb BOIPOCOB ISl TECTOB

Kon




/

WHIUKATOP
a

Tect 1

1. AGCOJIIOTHO TBEPJIOE TEJIO MOKET COBEPIIATH CIEIYIOLIUE ABUKCHUS. ..
a) TOJBKO BpaliaTeIbHOE, 0) TOJIbKO TIOCTYIATEIBHOE,

B) U3MEHATH (OPMY MO/ ICHCTBUEM BHEIITHEH CHIIBI,

T') TOJIBKO MTOCTYMNATeIbHOE U BpalllaTelbHOE.

OIIK-1.3.1

Yucno creneneid cBOOO1bI MATEPUAIBHON TOYUKH ...
a) BCer/ia paBHO TpeM, 0) BCEeria paBHO JBYM, B) BCETJla PaBHO €IMHHMIIC,
T') 3aBUCHT OT OT'PAaHUYCHUI B JBMKCHHUH TEJa, HO HE TPEBOCXOUT TPEX

OIIK-1.3.1

Bri6epute npaBuibHyI0 (popMyity AJii MOMEHTA UMITYJIbCAa MaTepuaibHON
TOYKHU.

OIIK-1.3.1

Kakas MexaHnueckas BeJIMUMHA HE OCTACTCS TIOCTOSIHHOW TPH IBMKCHUN
ruianeTs! BOKpyr CoiHma o aymncy?  A) UMIyJbC TUTaHEeTH, 0)
MOMEHT MMITyJIbCa, B) MEXaHHUECKas DHEPrHsl, T') Macca IUIAHETHI.

OIIK-1.3.1

YBenuueHne NoJHOW MEXaHUUECKOM S3HEPTUH CUCTEMBI COITPOBOXKAAETCS
a) MpeBpallleHuEM BHYTPEHHEHN SHEPTUU B MEXAHUYECKYIO,

0) npeBpaleHNEeM MEXaHHMUECKOW SHEPTUU BO BHYTPEHHIOIO,

B) NPEBpAIlEHUEM ITOTEHLUAIBHON SHEPTUN B KHHETUYECKYIO,

I') IpEeBPALIEHUEM KUHETUUECKON S3HEPTUH B OTEHUUAIbHYIO.

OIIK-1.3.1

. HBapuaHTOM B TE€OPUM OTHOCUTEJILHOCTH SIBJIETCA ...
a) peNATUBHUCTCKAs Macca,  0) PEeISITUBUCTCKUN UMITYJIbC,
B) KWHETUYECKAasl SHEPrus, TI) IIOJIHAs SHEPTrusi, 1) SHEPrus MOKOS.

OIIK-1.3.1

7. MaTepuanpHasi TOUKa HAYMHAET JIBUTATHCS M0 OKPYKHOCTH
pamuycom R =0,9M ¢ TaHreHIMAaIbHBIM YCKOPEHHEM

2 o«
a,E =6 M/C . Halitu monHoe YCKOPCHUC TOYKH B MOMCHT BPCMCHU

t=0,25c

a) 2,5M/C2, 0) 6,5M/C2, B) 8,5M/02, T) 9,5M/C2, 1)

OIlK-2.3.1

15 M/c2

Kocmuueckuit kopabib apmxkercs co ckopocteio V = 0,8-C.
KocMOHABT nepkHT cTepKeHb ¢ COOCTBEHHOMN UTMHOM 1 M B
HaINpaBJICHUU, IEPIIEHIUKYIISIPHOM CKOpOocTH Kopalis. Kakoi
OyAeT IUIMHA CTEeP>KHs 1JIs1 HEMOIBUKHOTO Habro1aTess?

a)0,6 M, 6)08M, B)IM, T)I125mM, 1)53m.

OIlK-2.3.1

Tect 2

. UTo XapakTepu3yeT HOpMaJIbHOE YCKOpPEHHE?  a) U3MEHEHHUE CKOPOCTH 10
BEeNMYNHE, 0) N3MEHEHUE CKOPOCTH 10 HAIIPABJICHHUIO, B) U3BMEHEHHE CKOPOCTH
110 BEJIMYHMHE U

HaIPaBJIECHUIO

OIIK-1.3.1

. B kakom cnyuae ummynbe Tea Oy1eT 0CTaBaThCsl MOCTOSHHBIM?

a) Bcerna, 6) B cimydae, xorna Ha Teno He MEHCTBYIOT CHJIBI WU JIEHCTBHE
ATHX CHJI CKOMIICHCHPOBAHO, B) B ciyuae, korja Teno ABUXKETCS MO MPsIMON
nuHUY, T) B ciydae, korga Teno IBMXKETCs IO OKPY>KHOCTH

OIIK-1.3.1

MarepuanbHas TOYKa, IOJBEUICHHAs HA HEBECOMOW HEPACTSKUMOW HUTH,
COBEpUIaeT JBMKEHHE B BEPTUKAJIBbHOM IJIOCKOCTU. B KakoM MOJIOKEHUU
MOMEHT UMITyJIbCA MaKCUMAaJeH?
1. MOMEHT WMIYyJbCa BO
HEHYJIEBOE 3HAUYEHUE

BpEMA ABWIKCHHUA HUMCECT IIOCTOSHHOC

OIIK-1.3.1




MOMCHT MMITYJIbCa paBE€H HYIIIO, T.K. IBHKCHHUEC TCJIa IIJIOCKOC
MOMCHT HUMITYJIbCA paBCH HYIIIO, T.K. IBUKCHHUC TCJIa IOCTYIIATCIBHOC
MOMCHT HMITYJIbCa MaKCHUMAJICH B CaMOM BCPXHEM ITI0JIOKCHUHA
MOMCHT MMITYJIbCA MAKCHUMAJICH B CAMOM HWKHCM IT1OJIOXKCHUHN

as~wN

4 | Pagnyc Tonkoro obpyda yBeJIuuniId B 2 pa3a, a Maccy yMmMeHbImm B 2 paza. | OIIK-2.3.1
Kak M3MEHUTCSI MOMEHT MHEpUUU 00pyda OTHOCHTEIBHO OCH, MPOXOIAIINI
yepes ero ueHrtp?

a) He U3MEHHUTCS; O) yBeIMuuTCs B 4 paza; B) yBEIMUMUTCS B 2 pasa; T)
YMEHbIIUTCS B 2 pasa.

5 | U3 npuBeeHHBIX HIXKE COOTHOILIEHUN KJIACCUUECKOW MeXaHuKH ykazaTth Ty, | OIIK-1.3.1
KOTOpasi CIpaBe/UIuBa B TEOPUU OTHOCUTEILHOCTH, €CJIU MO/l BEJIUUYUHON m
HMMETh B BUIY PEIIATUBUCTCKYIO Maccy?

1.dP=mdV 2.dP=madt 3.dE, =(PdV) 4.dE =m(dV) 5.dE, -

6 | Yrom moBopoTa KoJieca U3MEHSAETCS CO BpeMeHeM 110 3akoHy ¢(t) =bt, rae

b =01paod/c’. Uemy paBHa yrioBas ckopocTs (@ ) kKoieca uepes 10 c.
a) 2,5 pag/c , 6) 0,5 pan/c, B) 1,0 pan/c

7 | HorenumaneHast sHeprus vactunsl U=a/y ,rme a = 10 JDx. [Ipoeknus | OIIK-2.3.1
cunel Fy B Touke (1,1)m paBna: a)2 H, 6) OH, B) 10 H.

8 |. B kakoM cirydac MOMEHT UMITyJIbca Tea OyneT ocraBathes moctossHHbIM? | OITK-1.3.1
a) Bcerna, 6) B ciywae, korga Ha Teno He AEUCTBYIOT CHIIBI WM JEHUCTBUE
ATUX CUJI CKOMIIEHCHPOBaHO, B) B ciydae, Korna Teno ABUKETCS MO MPSIMOM
auHUH, T) B cioydae, kora Teno ABMKETCS IO OKPYKHOCTH.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEIENSAIONIMEe  MPOLEexyphl  OLIEHUBAHUS
MHAMKATOPOB, XapaKTepU3YIOUIUMX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
IIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroaudeckue yKazaHus Ak 00y4JarOIIUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MpOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOW MBICTH. B yueOHOM mporiecce JICKIHS BBITIOTHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (QYHKIUHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOW o0jacTu 3HaHUSA, €€ MPOOJEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHE O AUCIHUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTTHAMH.

[IragupyeMble Pe3YIbTAThI IIPH OCBOEHUH 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTepHaa;

— TIOJyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBEHB
KOTOPBIX OIpPEAeTseTCs MEeNeBON YCTAHOBKON K KK 0 KOHKPETHOW TEME;




— TIONy4YeHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEIICM;

— pasBuTHE TPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEJIbHOT'O TBOPYECKOTO MBIIIJICHUS.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoThI,

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YypPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MIPOTHO3€E UX PA3BUTHS HA OJIMKANIINE TOBL;

— Hay4HMThCS METOJMYECKH OOpabaThiBaTh MaTepuan (BBIICIATH TJIABHBIE MBICIU W
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TIOJY4YEHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIekIMOHHBI ~ MaTepuall MOXET CONPOBOXKIATHCA JIEMOHCTpaIMeld CIalIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHK 1O JUCIUTLIINHE.

11.2. Metoauyieckue ykazaHUs JUisi OOYYAIOIMIUXCS O TPOXOKICHHIO MPAKTHUYSCKUX
3aHATUH

[TpakTHveckoe 3aHSATHE SBISICTCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
mpolecca, 3aKI0Yaronasicsl B BHIIOJTHEHUN 00Yy4alOIIMMUCS 10 PYKOBOJICTBOM IpenoaBaTens
KOMIUICKCa YYEeOHBIX 3aJaHUN C IEJIbI0 yCBOCHHUS HAYyYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH eATeIbHOCTH.

[enpro MPaKTUYECKOTO 3aHSITHS TSI 00YYAOIIEroCs SBISCTCS MPUBUTHE O0YIAFOIIHMCS
YMEHHI U HABBIKOB MPAKTUYECKON JEATEIBHOCTH M0 U3y4aeMOM TUCITUILINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUH 00yUYAIONTUMCS PAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJleHue, pacllMpeHHe M JAeTaju3alus 3HAHUW TNpU PelIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHUS,
TBOPYECKON aKTHUBHOCTH;

— OBIIQJICHHEC HOBBIMH METOJaMH M METOJUKAMU HW3YYCHHS KOHKPETHOH y4eOHOI
JUCIIUIUINHEI,

— BBIPpA0OTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBIIOJIHEHUS 3aJaHMIL;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaTbHON (popm
00y4eHwusl.

TpeboBaHusl K MPOBEICHUIO MPAKTUYSCKUX 3aHATUI

[IpakTuueckue 3aHATUS TMPOBOASATCS B BHJE OOCYXKICHHS OCHOBHBIX THUIIOB 3ajad,

CBA3aHHBIX C TCOPCTUUCCKUMU BONIPOCAMH, paCCMAaTPpUBACMBbIMU B JICKIIMOHHOM KYpPCC€ U B BUIC

pa3zbopa BONpPOCOB, KOTOPbIE MOTYT BOBHUKHYTh y CTY/IEHTOB P OCBOEHUHU MaTepHuaa.

Meroauueckue yka3aHHsT 1O TPOBEICHMIO TPAKTUUYECKUX 3aHATUHA TNPHUBEIEHBI B
CIEMYIOIIUX MOCOOusIX uMerImxcs B oubmuorexke ['YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BU/IE:

Mexanuka. Konebanus n Bonubl. Tepmomunamuka. C6opuuk 3anau //M1.M. KoBanenko,
I0.A. Ky3uneunos, M.H.Kyns6unkas, H.I1.JIaBposckas, H.H.Jlursunosa, E.B. Mouaps , F0.A.
HosuxoBa, B.®. Opnos, /.E.Ilorapes, B.K. Ilpwimunko, E.B. Xouunera. FO.H. Ilapes,
B.b.lanun, b.®.Iudpun, C.A. lepbdak 2010. 84 c.

OnexktpuuectBo.  MarnetusMm.  Onrtuka.  COopuuk  3amad.  /M.U.  KosaneHko,
H.IT.JIaBpoBckasi, H.H.JlutBunosa, E.B. PytskoB. FO.H. lapes, b.®.llludpun, C.A. llepdbax
2013. 80 c.

KBantoBas ¢wusuka. COopuuk 3amau //, WM. Kosanenko, H.IL JlaBpoBckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. [lnexotkuna, B.K. Ilpununko, E.B. Pyrekos, F0.H. [apes, C.A
[lep6axk, 2004, 56¢.



11.3. Meroauyeckue ykazaHUs IJIsi OOYYalONIMXCS IO BBIMOJTHEHHUIO J1AOOPATOPHBIX
pabor

B xoxe BeimonmHeHUs 1abOpaTOPHBIX pabOT OOyYalOMUNUCS JIOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKON
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 00ydaromerocs.
BrimonHnenue m1adopaTopHbIX pabOT COCTOMT U3 IKCIEPUMEHTATbHO-TIPAKTHYECKON, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX padOT OOYYAIOIIMMCS SIBJISCTCS HEOTHEMIIEMOUW YaCThIO
U3YYEHUS JUCIUIUIMHBL, ONIpEeNeiseMOoll y4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4YaroImerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHU U OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOW JUCIUIUINHBL,

— 3aKpeIuvieHHe, Pa3BUTHE M JeTalu3alus TEOPETUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JCKIUSX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH TUCIUILINHE;

— TpUOOpEeTeHWE  HABBIKOB  CAMOCTOSATEIBHOW  paboTel ¢ 1a00paTOpHBIM
000py/TI0BaHHUEM U TPUOOPAMH.

3anadue u TpeOGoBaHMS K IIPOBEACHUIO J1a00PATOPHBIX PAOOT
B Teuenue cemectpa KaXKIblii CTYIEHT B COOTBETCTBHHU C paboyeil MmporpamMmoin Mo

mucuuruinae Pu3nka TOMKEH BBIOTHUTH OMpEesIeHHOE YHCIo JlabopaTtopHbix pabor. Ha
KQXAyI0 J1a0opaTopHyl0 paldoTy IUIaHHpPYeTCs HE MEHee NBYX 3aHATHil: OJHO — Ha
BBITIOJIHEHUE HM3MEPEHUIl, U OJHO — Ha 3amuTy oTdeTa. OTYET MUIIETCS HE BO BpeMs
3aHATHI, a JOMa WK B OUOINOTEKE.

B nauane cemectpa 10 Havasa 3aHSATUH CTYACHT JOJDKEH OBITH MPOMHCTPYKTUPOBAH TIO
TEXHUKE OC30MaCHOCTH IMPHU MPOBEICHUH J1abOpaTOpHBIX padboT mo ¢usuke. [IpoxoxaeHne
UHCTpYKTaXa (UKCUpYeTCs B CHENHaIbHOM OKypHalle; TaM HYXHO 00s3aTelIbHO
pacmmcaThCsl.

B naGoparopuio CTyAEHTBHI JOJDKEH MPHUXOIUTh MOATOTOBICHHBIMH K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpOYUTATh OMKCAHUE PAOOTHI U TEOPETHUECKUE CBEICHHS U3
COOTBETCTBYIOMIETO pasnena Kypca. He 3a0piBaiiTe 0 pPEKOMEHIOBAHHOW JUTEpaType H
00s13aTEeNFHO MOTYYUTE B OMOIMOTEKE BCE TIOCOOMSI, BRITTyCKaeMbIe Kadeapoii.

BeImonHATE paboTy CTYIEHTY pa3pemiaeTcs, JUIIb MoCie JA0MycKa, TOTyIeHHOTO MOCie
Oecensl ¢ mpenogaBaTeneM. [IpemogaBaTens JOMKEH YOSIUTHCS, YTO CTYJCHT IIOHUMAET:

KaKue SIBJICHUs OH OyZeT HaOII0AaTh U HCCIIEe0BATh;

KaKas [[eJIb TIepe]] HUM MIOCTaBJICHA;

KaKMMHU IPpUOOpaMH U KaK BEAYTCS] U3MEPEHHS,;

KaK CJeIyeT MPOBOJUTH IKCIIEPUMEHT.

[TomyueHHbIH 10MycK K paboTe OTMedaeTcsl MpernoaaBaTeieM B XKypHaJe.

B mpomecce BwimonHEHHS Ta00pPaTOpPHON pabOTHI HYXHO O0S3aTENbHO 3arlOJHHUTH
MPOTOKOJI MU3MEPEHHUI. Y KaXKIOro CTyIEHTa MPOTOKOJ HM3MEPEHHH TOJIKEH OBITh CBOW;
BEJICHUE OJTHOTO MPOTOKOJIA HECKOJIBKUMH CTyJIEHTaMH BMECTe He jaomyckaercs. [Iporokon
BeJieTcs Ha ucTe GpopmaTta A4. B mpoTokoiie JOIKHO ObITh OTPasKEHO:

TOYHOE TIOJHOE Ha3BaHWE M HOMEp JabopaTopHOW pabOTBI B COOTBETCTBUH C
METOJUYECKHUM ITOCOOHEM;

(dbamMuITUs, THUIUAITBI CTYJCHTA U HOMEP TPYIIIIBL;



(baMUITs 1 UHUITHAITBI TIPETIOIaBaTelIs;

TabnuIa TEXHUYECKUX XAPAKTEPUCTHK W3MEPHUTEIIBHBIX NMPHOOPOB (Ha3zBaHUE MPUOOpa,
pabounii quanasoH, IeHa JeICHUSs, KJIacC TOYHOCTH U JIp.);

napameTpbl YyCTAHOBKH, Ha HEH yKa3aHHBIC,

pe3yiabTaThl U3MEPEHUM;

JlaTa ¥ TOJNKCH CTY/ICHTA.

Bce 3anucu [OMKHBI BECTHCH aBTOPYYKOW, IIAPUKOBOM, KANWJUIIPHOM WIIM TEIEBOU
pyuKoii. 3anuch HaOMIOACHUN U JaHHBIX KapaHJallloM He JOMYCKAeTCs, KapaHaaloM MOKHO
JIUIITL YePTUTH TaOIuIbl U rpaduku. Benenrne «4epHOBUKOB MPOTOKOJIA» U MEPENUChIBAHUE
UX B KOHIIC 3aHATUS HAYKCTO HE PEKOMEHIYETCS;, ATO HEHY)KHas TpaTra BpPEMEHU U
BO3MOKHOCTH JIONTYCTUTh OIMMOKY TpH TepenuchiBanun. CTapaTtelbHOCTh U aKKypaTHOCTh
JydIIie TPOSIBUTH TIPH OPOPMIICHUU OTYETA.

[To oxoHYaHUU U3MEPEHUH MTPOTOKOJ 00513aTEIBLHO JAETCSl Ha MOJIUCH MPETOoaBaTEeNIO.
be3 »TOif moamucH TPOTOKON cudTaercs HeaeucTBuTenbHBIM. [loamuch cryaeHTa B
MIPOTOKOJIE 0003HA4YaeT, 4TO OH OTBEYAET 3a BCE MPOBEJICHHbIC HU3MEPEHUS, a IMOJIUCH
IpenoiaBaTelisi 03HavaeT, yTo paboTa IeMCTBUTENHHO BHINOJHSIACH U YKa3aHHBIC 3HAYCHUS
JIEHCTBUTEIIBHO TTOJIYYeHBI HMEHHO TEM CTYACHTOM, KOTOPBIH COCTABHII MPOTOKOJL.

[To pe3ynbraram, 3a)MKCHPOBAaHHBIM B MPOTOKOJIE U3MEPECHHM, CTYACHT JOMa IHUIICT
OTYET M 3alUIIACT €ro Ha CleayromieM 3aHsaTuu. [Ipu 3ammure oTyeTa MOTYT OBITH 3a/1aHBI
JT00BIE BOMPOCH 0 TEOPUHM HM3Yy4aeMOTrO SIBJICHHS M 10 TIOJYYCHHBIM pe3yjbTaTaM. 3a
NPUHATBHINA OTYET MPENOJaBaTellb BBHICTABISAET CTYACHTY OIEHKY U IOCJIE€ 3TOTO COOOIIaeT
HOMED M Ha3BaHHE CIICAyIOIIeH JabopaTopHOI pabOTHI.

Crpykrypa ¥ popMa oTyera 0 1adopaTopHON padborte
OT4YeT NOMKEH CoJepKaTh CIEIYIOIIUE Pa3Ieibl:

1. Lens paboTHI.

Ona cdopmynnpoBaHa B ONKMCAHUM JA0OPAaTOPHOM paldOTHI, OTTyIa €€ CIenyeT
IIEPENnCaTh.

2. Onucanue 1a60paTOpHON yCTaHOBKH.

OnucaHne  yCTaHOBKM  JOJDKHO  ObITh  KpaTkuMm.  Crenyer  OrpaHUYMTHCS
(GYHKIIMOHATBFHON MM 3JIEKTPUUECKOM cXxeMol ycTaHOBKH. He Hy)XKHO NMPUBOIUTH BHELTHETO
Bua npubopos. Jlagee HEOOXOIUMO OMKMCATH SKCIIEPUMEHT M TIEPEUUCIUTh U3MEPUTEIbHBIE
npubopsl B TaOJMLE TEXHUYECKMX XapaKTEPUCTHK, IEPEHECEHHOHM M3 IPOTOKOIA
U3MEPEHUM.

3. PaGoune popmyisl.

PabGounMu Ha3pIBaroTCsl TOJNBKO T (OPMYJIBl, IO KOTOPHIM HENOCPEACTBEHHO
IPOU3BOJATCS BBIUYUCIECHUS UCCleayeMbIX BenuunH. CieBa B popMmye JOKHO CTOSTh TO,
YTO CIIEyeT OMNpEeNeNIuTh, ClpaBa - TO, YTO H3Mepsuloch B paboTe uiam u3BecTHO. Bee
IpUBeJCHHbIE (POPMYIIBI TOIHKHBI OBITH IPOHYMEPOBAHHI.

BriBos popMynt U MpoMexyTOUHbIE BBIPAKEHHUS B 9TOM paszfielie PUBOIUTH HE HYXKHO.
@dopmysbl 171 BBIYMCIEHUS TMOTPEHIHOCTEH W IMPOBENEHUS MaTeMaTU4YecKoil o0paboTKu
pe3yNbTaTOB U3MEPEHUH B 3TOM Pa3Jeiie TOKE HE IIPUBOASATCS.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHU.



B sTom paszgene otueta MOJIKHBI OBITH MPUBEIEHBI BCE M3MEPEHHBIC M BBHIYMCIICHHBIC
pe3ynbrathl. [10 BO3MOXHOCTH, MX HYXHO HPEICTaBISATh B BUJE HATJSAHBIX Tabmui. B
MPUBOJMMBIX 3HAYCHUSIX HEIB3sl OCTABIIATH JIMITHUE JECATHYHBIE pa3psiabl (moapolOHee 00
ATOM TIOWIIET pedb HIKe). B paboTe MokeT ObITh HECKOIBKO 3aJlaHWi, BCE OHHU JIOJDKHBI
OBITh IPUBEJICHBI B 3TOM pa3Jiele.

5. Ilpumepsl BBIYUCIEHUN.

B sTom pa3zzmene otdera AOMKHBI OBITH MPUBEACHBI MOAPOOHBIE MPUMEPHI BBIYUCICHHHA
no Kaxnaoil pabouedt ¢opmyne. He HyXHO NpUBOAMTH BCEX BBIUMCIECHHM, BIIOJHE
JIOCTaTOYHO OJHOTO MPUMEPA MO KaX10il (opmMyie. DTOT pasaen HyX eH Ui TOro, YTOOBI
npernojaBaTeNlio ObUIO Jierde HaWTW OMHOKY B BBIUMCICHHUSX WIM H3MEPEHUSX, €CIH
TaKOBbIE BCTPETATCSI.

6. Beruucienue norpenHocTe.

B ostom pasgene otueta MOMKHBI OBITH MpeACTaBiICHbl (OPMYJbl, MO KOTOPBIM
IpOBOAMJIACH MaTeMaTudeckas oOpaboTka pe3ysnbTaToB U3MepeHui. J{oJKHBI OBITH
BbIBEJICHbl (OPMYJIbI, IO KOTOPHIM BBIUHUCISUIMCh CHCTEMATUYECKUE U ClydallHbIe
HNOTPEIIHOCTH U MPEICTaBICHbI IPUMEPHI BBIYMCICHUN M0 KaXK10M U3 HUX.

OTOT pa3zen oT4eTa CaMblil CIOXKHBIA A CTyAeHToB. [lo Hemy Oombiie Bcero
BOIIPOCOB, B HEM OoJibIlie Bcero omuoOoK. Teopust morpenrHocTeil 00bI9HO ObIBaECT HAMKMCAHA
JUI TIOATOTOBJIIEHHOTO YHUTATENs, 3HAKOMOIO C BBICHIEH MareMaTHKoM. B Hactosmem
MOCOOMH aBTOPHI MOCTAPAIMCh OCTABUTH JIMIIB CAMOE BAaXXHOE IO ATOW TEME M M3IIOKUTH
MaTepuaj o BO3MOKHOCTH IPOCTO.

7. I'padyku ¥ pUCyHKHU.

HeGounbiive rpaduku U pUCyHKH pa3MenialoTcsl B TeKCTe, a Oousbiiue - ¢popmata A4 -
OPUBOJATCS HA OTIEJIBHOM JHcTe. B 11000M ciay4yae OHU JOJDKHBI OBITH IMOANHUCAHBI U
MPOHYMEPOBAHBI, HA HUX JOJDKHBI OBITh CCBUIKM B TEeKCTe oTueTa. ['paduku o0s3aTernbHO
BEITIONHSIOTCS HAa MIJUTUMETPOBOM Oymare. Ha kaxkaol ocu JOMKHO OBITH 00O3HAUYEHO,
Kakasl BeJIMYMHA W B KaKUX €IMHUIAX BJOJbh HEEC OTKJIaAbIBaeTcs. Ha camMux OoCsSX MOIKHBI
OBITh HAHECEHBI TOJIBKO Y3JIbI KOOPJAWHATHOW CETKH. VI3MepeHHbIe Ha ONBITE 3HAYCHUS
NOJNUCHIBAaTH Ha oOcsAX He ciuenyer. Ha rpaduk o00s3aTenbHO  HAHOCATCS — BCe
HKCIIEPUMEHTANIbHBIE TOYKU, U MPOBOJUTCS COEAMHSAIOMAs MX JUHUA. OKOJO OJHOM Win
HECKOJIbKUX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHYECKHE IOTPEIIHOCTH COOTBETCTBYIOIIUX
u3MepeHuil (nmoapodHee 00 ITOM MONAET peub HUXKE).

8. OKoHYATETBHBIC PE3YIBTATHI, UX 00CYKICHUE, BHIBOIBI.

B osTtoM pasmene orueta HYKHO TOABECTH WTOT MpOJETaHHOW paboTel. Cremyer
HAIMCaTh, KAKME TIOTyYEHbI BEIMYMHBI, M C KAKUMHU TTOTPEIITHOCTSIMHU.

Ecnu n3mepenns mpoBOIMIIMCH PA3HBIMU METOJaMH, TO 00S3aTEIbHO HY>KHO CPAaBHHUTH
9TH PE3yJIbTAaThl U UX IMOTPEHIHOCTH, CIEeNaTh 3aKII0YEHHE, KaKOW METO[| JIydlle, TOYHEE,
ynoOHee.

Ecnu m3BecTHO TabiMYHOE 3HAYCHUE W3MEPEHHOM BENUYMHBI, TO HY)XHO 0053aTeIbHO
CPaBHHUTD €T0 C IMOJTYYECHHBIM Ha OIbITE 3HAYCHUEM U JIaTh apryMEHTHPOBAaHHOE 3aKJIIOUECHUE
00 WX COBIAJICHUY WM HECOBITAICHUH.

Ecnu B pabote 3HaueHUsT OJHON M TOW K€ BEITMYMHBI TIOTYyYEHBI SKCTICPUMEHTAIBHO U
TEOPETUYECKH, TO OTH PpE3yJbTaThl HYXHO 00s3aTeNbHO CPaBHUTh M JaTh
apryMEHTHPOBAHHOE 3aKTFOYCHHE 00 WX COBITQJICHUH WM HECOBITAICHUH.



B cnyuae, korma MeXay CpaBHUBAa€MBbIMH BEIUYMHAMU HMMEIOTCS HEIOIYCTUMBIE
PacXOXKICHUS, 3TO HYKHO 00s3aTeIbHO OTMETUTHh B OTUETE M BBICKA3aTh MPEAIOIOKEHHE O
BO3MOJKHBIX MIPUYHNHAX 3TOTO0 HECOBIAICHHS.

Ecnu B paboTe cTaBUIOCH LENBI0 MPOBEPHUTHh KaKOW-TO (PM3MUECKUIA 3aKOH WU U3YYHUTh
SIBJICHUE, TO B JAHHOM pasjelic HeoOX0IuMO 1aTh 00OCHOBAHHBIH OTBET Ha MOCTABIICHHBIN
BOIIPOC.

BriBoI 10M1%KEH COOTBETCTBOBATD 1LI€TTH PAOOTHI.

TpeboBanus k oopMIICHHIO OTYETa 0 JaObOpaTOPHOH paboTe
Ot4et mo nabopatopHoi paboTe JOHKEH BBIMONHITHCS Ha JcTax ¢popmara A4. 3anucu

Ha JIMCTaX BEIYTCS TOJBKO C OAHOW cTOpoHbl. Ilo Kpasm nucTta MoJDKHA OBITH OCTaBJICHA
paMka mMpuHOW He MeHee 20 MM. DTy paMKy pHCOBaThb Ha JIMCTaXx HE HYXHO, HO W
3aCTynaTh 3a Hee He cieayer. B pamMke B BEpPXHEM II0JI€ HYKHO JIMIIb ITOCTABUTh HOMEP
ctpanunbl. [IpoHyMepOBaHHBIMH TOJDKHBI OBITH BCE JIUCTHI OTYETA, HAYMHAS C TPETHETO.
[lepBblii IUCT — TUTYJIBHBIN U BTOPOM JINCT — MPOTOKOJI U3MEPEHU, HE HyMEPYIOTCS.

Ortuer cnenyer nucatb oT pyku. Eciau Bbl ucnonb3yere uyxkue 3aroToBKH, TO OyAbTe
TFOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAaHHBIE» OLIMOKU, KOTOPBIX ObIBaeT MHOTO. CKa3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMynaM, KOTopble Bbl mogcMoTpenu y Koro-To, a He BbIBEIU
camu. Jlyume cnpocuts npenojasaresns. OH MOJACKAXKET WM IPOBEPUT, MPABUIIBHO U 'y Bac
ITOJTYyYHIIOCH.

TutynpHBIA THCT PabOTHI MOKET OBITH HAMKMCAH OT PYKH WIIM Hale4yaTaH Ha MPUHTEPE.
DJIEKTpOHHAs BEpCUs TUTYJBHOTO JIMCTa HaxoAauTcs Ha caiite ['Y Alla.

Meroauueckue yka3aHus 10 BBIIOJIHEHUIO J1a00paTOPHBIX pabOT NPUBEACHBI B CISAYIOIINX
nocoOusx umeromuxcs B oubnunoreke I'YAII B HanleuaTaHHOM U 3JIEKTPOHHOM BH/JIE:

1. Mexanuka. Konebanust u BonHbl. MonekyisipHas ¢usuka. JJabopaTopHbI MpakTHKyM
//M.N. Kosanenko, H.II. JlaBposckasi, H.H. JlurBunoBa, [I'.JI. Ilnexorkuna, JI.E.
[Torapes, B.K. ITpununxo,. 1O.H. Lapes, b.®. [ludpun, 2014, 132 c.

2. DnektpuuecTBO M MarHeTusM. JlabGoparopusiii mpaktuxkym// /E.H. Kotmukxos, C.A.
[Mepbak, .U Kosanenko, FO.A. Ky3uenos, M.H. Kyns6urkas, H.I1. JlaBposckas, H.H.
JlutBunosa, I'.JI. Tlnexorkuna, B.K. Ilpunmunkxo, E.B. Pytekos, , KO.H. Ilapes, b.®D.
Mudpun, 2010,84 c.

3. BonmHoBast ontuka Jlabopatopusiii mpaktukym //E.H. Kormmkos, W.I1. KpekryHoBa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tpomnun 2013 68 ¢

4. KBanrtoBasg ¢usuka. Jlabopatopusiii npaktukym //I.A. BecunuueBa, 1.1 Kosanenko,
H.IL. JlaBpoBckas, H.H. JlutBunosa, B.®. Opnos, B.K. Ilpununko, C.II.dDanees,
E.B.Xonunesa, FO.H. lapes, b.®. [lludpun, 2008, 80 c.

11.4. Metoauueckue yKazaHus JUisl 00Y4aroIIKUXCs MO MPOXOXKACHUIO CAaMOCTOSATEIbHON
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00YJarONTUICs BBITIOIHAET PaboTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IpENojaBares, HO 06e3 ero HemocpeaCTBEHHOrO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHod (opme O00ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOMHEHHSI CaMOCTOSTENbHONW paboThl, y oOydaromierocss popMHpyeTcs
1enecoo0pa3Hoe IIaHUpOBaHHE pabovyero BpeMeHHU, KOTOPOe MO3BOJSIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIEeYMBAET BBICOKHIMA



YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, MOMOTAaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
po¢)eCCHOHAIBHOTO YPOBHSI.

MeTtogudyeckuMl ~ MaTepualaMH,  HANPAaBSIIONIMMH  CAaMOCTOSITENbHYIO  paboTy
00yYaroIUXCs SIBISIOTCSL:

—  y4eOHO-METOAMYECKHA MaTepHal 1o JUCIUILINHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
1o 3a049HOU (popme oOydeHwHs).

11.5. Meroauyeckue yKazaHUs I OOYYarONIMXCS IO TIPOXOXKIEHUIO TEKYIIETo
KOHTPOJIS YCIIEBAEMOCTH.

Texymmuii KOHTPOJb YCHEBAGMOCTH NIPEIyCMaTpUBAaeT KOHTPOJb KayecTBa 3HAHUU
00y4Jaroumxcs, OCyIlIECTBISIEMOr0 B TEUEHHE CEMECTpa C IEJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
JIMCIHIIIHHEL

OcHOBHBIMU (pOpMaMH TEKYIIETO KOHTPOJISI 3HAHUI O0YYAIOIINUXCS SBIISIOTCS: ® YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TMPAKTHYECKUX 3aHATHSAX; 3allluTa JIa0OpaTOpHBIX pPaboT;
CpencTBamu TEKYIIETO KOHTPOJIS 3HAHUI 00y4JaronuXcst MOTYT OBITh: Oece/Ibl IpernoaaBarens u
00y4aroIerocs; ®* KOHTPOJIbHbBIE BOIIPOCHI U 3a/IaHUSI.

JIukBHUAIMS 33I0JDKEHHOCTH, OOpa30BaBIICHCS B clydae MPOITyCKa OOYyJaroIIuMCs
3aHATUNA 0Oe3 yBaKUTENbHOW MPUYHMHBI, OTKa3a OOy4aromierocss OT OTBETOB Ha 3aHATHUSX,
HEY/IOBJIETBOPUTEIILHOTO OTBETa OOYYAIOLIErocsi Ha 3aHATUAX, HEYJIOBICTBOPUTEIHLHOIO
BBITIOJTHEHHSI KOHTPOJIBHBIX, Ja0OPAaTOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYLIECTBIATHCA Ha
WHMBUIYAILHBIX KOHCYJbTAIUSX.

Pe3ynbTarhl TeKyllero KOHTPOJS YCIEBAaeMOCTH OOydarolIuXcCsl CIyXaT OCHOBOW st
MIPOMEKYTOUYHOM aTTECTAI[UH: TIOTYUYCHHS 3a4eTa MO Y4eOHOW MUCIUIUIMHE WM JIOMYyCKa K K
muddepeHIMaTFHOMY 3a4eTy WM SK3aMeHY 0 y4eOHOM JUCIHUILTHHE.

B Tteuenme cemectpa s momycka K gudGepeHIHATLHOMY 3a4eTy WM JK3aMEHY
CTYJIEHTY HeoOXonuMo caaTh He MeHee 75% malopaTOpHBIX U MPaKTUYECKUX pador,
BBITIOJTHUTH TeCTUPOBaHME B cucteMe LMS He HUXKE OIEHKH «yIOBICTBOPUTEIHHO». B ciydae
HEBBITMOJIHEHHS BBIIIEU3TI0KEHHOTO CTYACHT, MPHU YCIEIIHOM MPOXOXKIACHUU MPOMEKYTOUHON
aTTeCTaluy, HE MOXKET MOJIYYUTh aTTECTAIMOHHYIO OIICHKY BBIIIC «YIOBICTBOPHTEIHHO.

11.6. MeTtoauueckue yka3zaHus IJs 00YJarOIIUXCs MO0 MPOXOXKIECHUIO MPOMEKYTOYHON
aTTeCTallHH.

[IpomexyrouHas  artectanus  OOydYalOIIMXCS  MpeAycMaTpUBaeT  OIICHHBAHHE
MIPOMEKYTOUYHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB 00y4YeHHs 1o muciuruimHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAaHMM, TOJYYCHHBIX OOy4YalomUMCS B TIpoOIecce
W3YYCHUS BCEW TUCIUILUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIHHONW PabOThI, CITIOCOOHOCTH
OPUMEHSTh MX JUIS PEIICHUS MPAKTUYECKUX 3aJad. DJK3aMeH, Kak MpaBUJIO, MPOBOIUTCS B
MEepUoJ, HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOR,
«XOpOIIIO», «yIOBICTBOPUTEIHLHO», «HEYTOBIECTBOPUTEIHLHO». DK3aMEH MOXET MPOBOIUTHCS B
BHJIE YCTHOTO COOECe0BaHUS UM TECTHPOBAHMUSI.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapol

Ionmuce
3aB.

kadempoit




