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Annoranus

HucuuiuimHa «Pu3nka» BXOAUT B 00pa30BaTebHYIO IPOrpaMMy BBICIIETO 00pa3oBaHUs
— MpOrpaMMy CHENHMAIUTETa 110 HAIIPABICHUIO MOAr0TOBKY/ crieranbHocTH 24.05.06 «CucteMsr
yIpaBJIEHUs JIeTaTeJbHBIMU amnmapaTaMu» HarpaBieHHocTH «[IpuOopel cuctem ynpaBieHHs
JeTaTeNbHBIX anmnaparoBy. lucuurmmna peanusyercs kadeapoit «Ne3y.

JlucuuiuinHa HaiesleHa Ha QOpMHPOBAHUE Y BBIITYCKHHUKA CIEIYIOIIMX KOMIIETEHIINH:

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MATEMAaTUYECKOT0 aHAJIN3a U MOJCINPOBAHUS, TEOPETUYECKOIO U SKCIIEPUMEHTAIIBHOTIO
UCCIICIOBaHMS JUIs PELICHUS WH)KEHEPHBIX 3a/1a4 MPO(ECCHOHATBHON AEATEIIbHOCTI

CopneprkaHue TUCIMITIIMHBI OXBAaThIBAET KPYT BONIPOCOB, CBA3AHHBIX ¢ IpobieMaMu o01ei
bu3uKu.

[IpenoaBanve JIUCHMIUIMHBI IpegycMaTpuBaeT cieayromue (opMbl OpraHu3anuu
y4eOHOTO0 Tpoliecca: JISKIINH, JIAO0OpaTOpHbIE PA0OThI, MPAKTUYECKHUE 3aHATHUS, CAMOCTOSITEIbHAS
paboTa cTy/ieHTa, KOHCYJIbTAIlUH.

[IporpaMMoil IUCHUIUIMHBI HPEIYyCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJA: TEKYILUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO0mast TpyJO0eMKOCTh OCBOCHHSI JHUCIUILIMHBI cOCTaBiseT 13 3aderHbix enuHuI, 468
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMU HEOOXOIMMBIX 3HAHUI U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

-CO31aHuC
TCXHUYCCKUX NUCLUIIIINH.

MO P>KUBAIOIIEH

o0Opa3oBaTenbHOI

Cp€abpl mnpernoJaBaHuda JIA OCBOCHHUMA

1.2. JlucumruivHa BXOAUT B COCTaB 00sI3aTENbHON YacTH 00pa30BaTENILHON MPOrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesynbrare m3ydeHus NTUCHMIUIMHBI OOYYarONIUICsS JOJDKEH 00JanaTh CIeIyIOnMMU
KOMIIETEHIIMSIMU MM UX 4acTsAMH. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMNA U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Ko n HaumenoBaunue
KOMIETEHIINHU

KOII N HAMMCHOBAHUC MHUKATOpA
JOCTHIXKCHUA KOMIICTCHIIHN

O6menpodeccroHanbHbIe
KOMITCTCHIIHH

OIIK-1 Cnocoben
PUMEHSTh
€CTECTBCHHOHAYYHBIC
¥ OOIICHH)KEHEPHBIE
3HaHUS, METOIbI
MaTEeMaTHYECKOTO
aHam3a u
MOJICTTUPOBAHUS,
TEOPETUYCCKOTO U
AKCIIEPUMEHTAILHOTO
UCCIICIOBAHHMS JUIs
perreHus
WH)KCHEPHBIX 3a/1a4
poQeCCHOHAIBLHON
JESITEIbHOCTH

OIIK-1.3.1 3Hath pa3zaensl
MaTEeMaTHYECKHUX M €CTeCTBEHHBIX HayK (B
TOM YHCJIe OOIIEUHKEHEPHOTO 0JIOKA),
HEO0OXOIUMBIE 1JI1 OCBOCHUS

PO EeCCUOHANIBHBIX TUCIUILIAH U
pelleHns] NHKEHEPHBIX 33/1a4 B

PO ECCUOHAIBHON JEATEIHHOCTH, & TAKXKE
METO/Ibl MAaTEMaTHYECKOTO aHAIIN3A,
MOJIETIMPOBAHUS, TEOPETUUECKOTO U
HKCIIEPUMEHTAJILHOTO UCCIIEIOBAHUS
OIIK-1.Y.2 ymerb npoBOIUTH
MaTeMaTHUYECKUe PacyeThl U
MaTeMaTUYECKUI aHAJIN3 B
npoecCHOHANBEHOM e TENbHOCTH
OIIK-1.B.1 umeTh HaBBIKH TEOPETHIECKOTO
1 HKCIIEPUMEHTAIILHOTO UCCIIEI0BAHUS B
poECCHOHAITBHON e TETHHOCTH

2. Mecro nuctutuinHbEL B cTpykType OI1

I[I/ICI_II/IHJ'II/IHS. MOXCT 68.3I/IpOBaTBC$I Ha 3HaHUAX, paHCC HpI/I06peTeHHLIX O6y‘laIOIJ_[I/IMI/ICSI
IMpU U3YUCHUH CIICAYIOINX JUCHUIIIINH:

— JluneitHas anrebpa

— Maremarnueckuii aHaIu3

— Teopus BeposTHOCTEN

3HaHu,

MOJIYYCHHBIC IIpU H3YUCHUH MaTCpUalia JaHHOW JIUCHMILIHHEI,

HUMCIOT KakK

CaMOCTOATENIBHOE 3HAYECHHE, TaK U UCIIOJIB3YIOTCS PU U3YYEHUHN APYTUX JUCHUTIINH:

— OJJICKTPOTCXHUKA

— DJIEKTPOHUKA

3. O0BeM u TpyI0EeMKOCTb TUCITUTLIUHBI




JlanHbpie 00 o0memM o0beMe AMCHUIUIMHBL, TPYIOEMKOCTH OTAENBHBIX BUAOB ydeOHOU
paboTHI IO TUCHUIUINHE (M pacHpeaeIeHue 3TOH TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B

Tabnuiie 2.

Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITNHBI

TpynoeMKoCTh MO cemecTpam

Bun yae6HO# paboThI Bceero 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, BCETo 4ac. 204 68 68 68
B TOM YHCIIE:
nexuuu (JI), (gac) 102 34 34 34
npaktuueckue/cemunapckue 3ansatus (113), 17 17
51 17
(dac)
nabopaTtopHbie paboTsl (JIP), (uac) 51 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 126 36 36 54
Camocmoamenvnan paboma, Bcero (4ac) 138 76 40 22
Buo npomesxicymounoit ammecmayuu’ 3ayer, OK3., OK3. OK3.
mubd. 3auger, sk3ameH (3auer, Hudd. 3ay, OK3., OK3.
DK3.**) OK3.
IIpumeuanue: * KaH M IaTCKHiT SK3aMeH
4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIHUILTUHBI IO pa3/jesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.
Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh
Pasznensl, TeMBI TUCITATIIINHEI Texau | 113 (C3) AP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cewmectp 1
Paznen 1. Mexanuka 11 8 7 26
Pazzen 2. KoneGanus 1 BOJIHBI 11 6 7 25
Paszien 3. MosekysisipHast pusnka 12 3 3 25
HUroro B cemectpe: 34 17 17 76
Cemectp 2
Paznen 4. DnekTpuuecTBo 11 7 8 13
Paznen 5. Maraeruzm 11 8 6 14
Paznen 6. OnTuka 12 2 3 13
Htoro B cemectpe: 34 17 17 40
Cemectp 3
Paznen 7. KBanToBas ontuka 11 5 7 7
Paznen 8. KBanToBas MexaHuka 11 9 3 8
Paznen 9. Crarucrtudeckas pusnka 12 3 7 7
Hroro B cemectpe: 34 17 17 22
Htoro | 102 51 51 0 138




[IpakThdeckass MOATOTOBKA 3aKIIOYAeTCSI B  HEMOCPEJACTBEHHOM  BBIMOJTHCHHH
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepsxaHue pa3/ieloB U TeM JICKIIMOHHBIX 3aHSATHH.
Copep:xanne pa3aelioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IHUKJIA

HOMep pazacia HasBanue u COACPIKAHNEC PA3ACIOB U TEM JICKIHMOHHOI'O IUKJIA

Pazgen 1. Mexanuka

IIpenmer Mexanuku. Mexanuyeckoe ABWKeHue. llonsaTne
COCTOSIHMSI M JETEPMHUHU3M B KJIACCUMYECKOM MEXaHWKE. YpaBHEHUSA
JIBWXKEHUs. ['paHuUbl OPUMEHHUMOCTH  KJACCHUYECKOM  MEXAHHUKHU.
PensaTuBucTCcKas 1 KBAHTOBAs MEXaHUKA

Kunemartuka nBukeHHsT MaTepuaabHOW TOukH. CKOpPOCTh H
yckopenue. HopmaiibHOE M KacaTenbHOE ycKOpeHusa. Paaumyc KpuBH3HBI
Tpacktopuu. OCHOBHasl 3ajlaya KHUHEMAaTHKH MaTEepUAIbHOM TOUKH.
KunemaTtuka nBrkeHuss aOCOJIOTHO TBEPAOIo Tena. Bpamienue TBepmoro
Tela BOKPYI HEMOJBWKHOW ocH. CBSI3b JMHEWHBIX W YIJIOBBIX BEJIMYUH
MIpY BPAIIATEIbHOM JIBUKECHUH.

WNuepumaneubie  cucrteMbl  oTcuera.  OCHOBHBIE — 3aKOHBI
KJacCUYeCKOl IMHAMHUKM - 3akoHel Hpiotona. OcHoBHas 3ajada
JMHAMUKU MaTEepUAIbHOW TOYKM. HenHepuuanbHble CUCTEMBI OTCYETA.
Cuibl mHepuuMM. 3aKOH COXpaHeHus umnyibca. LleHTp macc u ero
nBwkeHne. Cuctema eHTpa Macc.

Mexannyeckas paboTra M MOIIHOCTh. KHHETHYecKass 3HEprus.
ITons cun. KoHcepBaTMBHBIE W JUCCHUIATUBHBIE CHJIBL. Y CIIOBHE
MOTEHUMAIBHOCTH  TOJIA CUJI. 3aMKHYTbIE M HE3aMKHYTHIE CHCTEMBI.
[TorenumanpHass sHeprus cucrembl. CBs3b MEXIYy MNOTCHIMAIBHON
SHEpPrUe U TO0JIeM KOHCEPBATHBHBIX CHJ. 3aKOH COXpaHEHHUS
MexaHu4decKkou sHeprun. CUCTEMBbI eUHUIL.

MOMEHT CUJIbl U MOMEHT UMITYJIbCa. Y pABHEHHE MOMEHTOB. 3aKOH
COXpaHEHUs] MOMEHTa HMMIyJbca. MOMEHT HMITyJbCa TBEPAOTO TeNa
OTHOCHUTEJIbHO HEMOJBMXKHOM ocu. MomeHT wuHepuuu. OCHOBHOE
yYpaBHEHUE JUHAMUKH BpalIaTEIbHOIO JIBUKEHHS TBEpPJOrO Tela.
Kunernueckass sHeprusi BpalaloLIErocss TBEPAOro Tejia. Y paBHEHUS
JIBUOKEHUS M YCTIOBHSI PABHOBECHS TBEPJIOTO TEJIA.

[Mpuanun otHocutenbHocTH ["anmunes:, mpeoOpazoBanus [ amues.
[Toctynatel cnenuaibHON TeOpuM OTHOCUTENbHOCTH. IIpeoOpazoBanus
Jlopennia u cneactBuss U3 HUX. OCHOBBI PEISTUBUCTCKOM MEXaHUKH.
WuTepBan, ero MHBapHaHTHOCTb. PenstuBucTCKUl nMMIysbe. OCHOBHOE
YpaBHEHUE  PENSITUBUCTCKOW JIWHaMHMKU. KuHeTnueckass »Heprus
pENATUBUCTCKON dYacTulbl. CBsi3b Macchl U dSHepruu. CBsA3b MEXKIY
SHEpruel W uMIyiabcoM dYacTuilbl. OCHOBHBIE uAeH OOIIeH Teopuu

OTHOCHUTEJIbHOCTH
Paznen 2 dusuka KoeOaHu 1 BOJH
IMapmoHnueckmit U AHTapMOHNYECKHUN OCLIUJUIATOP

(MareMaTH4YeCKUil MasTHUK, (PU3MYECKH MAasATHUK, KOJEeOaHUS TOJ
neiictBueM yrnpyroil cuiel). Crnoxxenue koneOaHuil. @U3NUECKUil CMbICI
CIEKTPAILHOTO pa3I0KEeHHUS. HuddepennuanpHoe ypaBHEHUE
koneOanuii. CBoOoaHbIe, 3aryxaroue KojeOaHus. BrIHyXIeHHBIC
koJieOanus. Pe3oHaHnc.




KunemaTnka BOJTHOBBIX MPOIIECCOB (IUIOCKUE U C(hepruUuecKue
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHiun cynepno3unuu. JHeprus
BOJIHBI. [ToTOK SHeprun. UHTEHCHBHOCTH BOJIHBI. CTOA4Yast BOJIHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOH BOJHBI. DddexT Jomnepa mis
3BYKOBBIX BOJIH

Pasnen 3

MonexymsipHas Gpusuka

TepmoauHaMuyeckue cocTosiHUs U npouecchl. [lonsaTre pyHkunu
cocrosHus. Buytpenuss sueprus. KommdectBo temiorsl. Paborta Tema
OpU U3MEHeHMH ero obObema. IlepBoe Hauano TEepMOJUMHAMUKH.
Temmeparypa ¥ BHYTPEHHSS OJHEprus Kak (YHKIHS COCTOSHHAL
TennoemkocTs. DHTpomnus. Bropoe u TpeThe Hadana TEPMOJUHAMUKH.
Teopemsr Kapno. 3akon Bo3pactanus sutponuu. [lopsaok u 6ecopsiiok
B nipupoze. TepmoauHaMudeckue GyHKIUY.

WneanbHblii ra3 (ypaBHEHUE COCTOSIHHS, BHYTPEHHSS DHEPIUS,
TEIUIOEMKOCTH, ypaBHEHHe ajaualbaTel, paboTa MpU  pa3IUYHbIX
npoueccax, 3HTponus). BepostHocts u ¢aykryauuu. Pacnpenenenus
MakcBemna. CKOpPOCTM  TEIUIOBOIO  JBMOXKEHUS Mosekyn. CpenHss
KMHETHYecKasi 3Heprus Mojekysl. OCHOBHOE ypaBHEHHME KHHETHYECKOU
TEOpUM HJealbHBIX Ta3oB. Pacnpenenenue bonbimana. DHTponus H
BEpOATHOCTb. Da30Bble paBHOBECHS U IpEBpALllEHUs. DIEMEHTbI
HEpaBHOBECHOW TEPMOAMHAMHUKHU. SIBIEHUS nepeHoca, KUHETHYEeCKHe
apineHus. KonpencupoBanHoe coctosHue. Kunematuka M AMHaMuKa
KHUJIKOCTEH U razos.

Pazmen 4

DIIeKTPUUYECTBO.

DneKTpocTaTHKa B BaKyyMme. 3aKOH COXPaHEHHUs IEKTPUUECKOI0
sapsina. 3akoH Kynona. Cuctemsl eaunun. lIpuHnun cynepno3uiuu.
CucteMbl 3apspKEHHBIX YacTHL. OJeKTpuuyeckuil aumosb. Paborta cun
DIICKTPOCTATUYECKOTO  Mmoyisl. TeopemMa O  IHUPKYISIUM  BEKTOpPa
HarpspDKeHHOCTH.  [lOoTeHIMaNbHOCTh  DJIEKTPOCTaTHYECKOTo  IOJIS.
HarpspkeHHOCTh M TIOTEHITHAN 3JIEKTPOCTATHYECKOTO TOJS. CBS3b MEXIY
Humu. Teopema I'aycca ans 3JI€KTpPOCTaTHUECKOTO TMOJS B BaKyyMe.
[ [pumenenue Teopemsl ['aycca Kk pacueTy noJiei.

OnexTpocTaTHKa B BemecTBe. Tumnsl qusnekTpukoB. [omspuzanus
IUANIeKTpUKOoB. CBOOOAHBIE M CBA3aHHbIE 3apsaibl. JuanexTpuueckas
BOCIIPUMMYHUBOCTh. [lM3ekTpudeckas MPOHHUIIAEMOCTh. DJIEKTPUUYECKOe
cMmemenne (MHAyKnOus). Teopema [aycca i 3JMEKTPUYECKOTO TOJIS B
JTUBJICKTPUKE. Y CIIOBHUS Ha TpaHMIE paszenia ABYX AMINEKTpUKOB. Ilome
BHYTpM TIPOBOJHMKAa M y ero mnosepxHoctd. OOmas 3agaua
AIIEKTPOCTATUKU. DJIEKTPOEMKOCTh IIPOBOJHHKA.

Konnencaropbl. DOHeprust CHUCTEMBI JJIEKTPUYECKUX 3apsi/IOB.
OHeprust 3apsyKeHHOro IMpoBojHUKAa. OOBEMHas IUIOTHOCTh 3SHEPrUU
AIIEKTPHYECKOTO TIOJIS.

VYcroBUsL  CYIIECTBOBaHMS DJIEKTPUYECKOTO TOKa. YpaBHEHHE
HEIMPEPBIBHOCTU. DJIEKTPOABMKYIAsA CcHia. HemoTreHnmaabHOCTH MOJIA
CTOpoHHMX cui. 3akoHbl Oma u JDxoyns-JleHna B WHTErpanbHON
nuddeperpmanbHon hopmax.

Pasgen 5

DNeKTpoANHAMUKA

MarauTrocTaTika B BEIIECTBE. HamaramueHHOCTE.
MonekynspHble TOKH. MarHuTtHas BOCIPUUMYMBOCTh. MarHutHas
MPOHUIIAEMOCTh. HamnpsskeHHOCTh MarHUTHOTO MOoJsA. /namarHeTukw,
napaMarHeTuku, (eppomarnetuku. Teopema 0 UHPKYISLUU BEKTOpa

HANPsDKEHHOCTH MarHUTHOTO MoJisd (MHTerpaibHas U nuddepeHiuanptas




dbopmbl). YCIIOBHs Ha TpaHUIIE ABYX MAarHETHKOB.

3akoH ®dapanes. [IpaBuno Jlenna. CaMouHyKLIHS.
NupyktuBHOCTh. B3aumuas wHAaykuus. B3amMHas MHIYKTHBHOCTB.
OO0beMHass ITUIOTHOCTh JHEPIHMM  MAarHWTHOTO mojis. BuxpeBoe
anekTpuueckoe nose. Tok cMmemenusa. Cucrema ypaBHeHU Makcsesa.
Marepuanbnsle ypaBHeHus. KBasucranuonapusie TOku. IHBapHaHTHOCTB
ypaBHeHHWH MakcBemia OTHOCHTEIBbHO TpeoOpa3oBanuii JlopeHna.
[TpuHIMIT OTHOCUTENILHOCTH B AJICKTPOJIMHAMUKE.

Pasznen 6

Ornruka.

BonHoBoe ypaBHeHHE s 3JIEKTPOMAarHUTHOM BoJHBIL. CBolcTBa
ANEKTPOMAarHUTHBIX BOJIH. Bekrtop IloliHTHHra. MIHTEHCHBHOCTH CBeTa.
Oddexr [lommepa ans IIEKTPOMATHUTHBIX BOJMH. OTpaxeHue u
npenomiieHue cBera. Onrtuueckoe wuzoopaxkenue. [Ipunnun Depwma.
Wntepdepenmust  cBera. KorepeHTHOCTh M MOHOXPOMAaTHYHOCTD.
Hudpakmus ceera. [Mpunnun I'rolirenca-Openens. Meton 3o Openens.
Hudpakuuss Ppaynrodepa Ha menun W AUPPAKIUOHHOW pEIIETKE.
l'onorpaduu. EcrecTBeHHBIN M MOJISPU30BaHHBIN cBeT. 3akoH Martoca.
[Tonsipu3anus cBeTa NpU OTPaXEHUH U MpeIoMIIeHUH. 3akoH bproctepa.
JBoiiHoe nydyenpenomsienne. HopmanbHas M aHOManbHas JUCHEPCHS.
®azoBast u rpynnosas ckopoctu. ®opmyna Panes. Dnementsl @ypbe -
ONTHUKH.

Pazmen 7

KBanToBas ontuka

TennoBoe uznydenue ten. 3akoH Kupxroda. 3akoHbl U3ITydeHUs
abconoTHO uepHoro Ttena. KeanroBas rumnore3a u ¢opmyna Ilianka.
KBantoBas ontuka. @Dotosdpdekr, onsitel CroseroBa. DOTOHBI
[aBnenune cBera. KopnycKyJIsIpHO-BOJIHOBOM Jyaliu3M JJId  CBETa.
O¢pdext Komnrona.

Pasnen 8

KBanTOBass MexaHuka

Teopus bopa. OmnsiTel @panka u I'epna. KopmyckyispHo-
BOJIHOBOW nyanu3M Mukpodactull. ['mmoresa ne bpoina. dazoBas u
IpynIoBas CKOpocTH BoJH A€ bpoiinsa. BonHoBoi naker. Cratuctudeckoe
HCTOJIKOBaHWME BOJH J¢ bpoiura. IIpuHnun  HeonpeneneHHOCTH
['eiizenOepra. BonHoBast ¢yHKIUs, ee OCHOBHbIE cBoicTBa. OmnepaTopsl
¢usznyeckux BeIMYMH. BpemMeHHoe U cTalMOHapHOE ypaBHEHHE
[IIpenuHrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS JBHKEHUS.
CBoOomuas uacrtuna. Yacrtuma B OECKOHEUYHONW ITOTEHIMAJILHON SIME.
KBanToBbiii ocrwistop. HyneBas sHeprus, HyneBble KosieOaHUS.
[TpoxokaeHne YacTUllbl 4yepe3 MOTeHIMaNbHbIM Oapbep. TyHHEIbHBIN
3P dexT.

ATOM BOZOpOJAa B KBAHTOBOW MexaHuKe. KBaHTOBBIE uwMCIIa.
OpOuTanbHbBIl MEXaHWYECKUH M MAarHUTHBIM MOMEHTHI 3JIEKTpOHA B
atome. OpOutanbHOoe rupoMarHutHoe oTHomeHue. Onwir IlTepHa u
I'epnaxa. CnuH snekrtpoHa. [IpuHIMI TOXAECTBEHHOCTH MHKPOYACTHII.
@®epmuonsl U 0030HB.. CHUMMETpUSi BOJHOBOW (PYHKIMH CHCTEMBbI
onuHakoBbiX yacTuil. Ilpunnun Ilaymu. OObsicHeHHE NEPUOIMUECKON
cucreMsbl ieMeHTOB J[.M1.MeHneneeBa. DHEpreTHUECKU CIIEKTP aTOMOB
1 MoJieKyJL. [Tpupona XMUMUYECKOU CBSI3H.

Pazpen 9

Craructudeckas pusnka

Craructuueckuii metos. @a3zoBoe npocTpancTBo. Pacnpenenenue
['n66ca. CraTucTueckoe NCTONKOBaHUE SHTponuu. CBOOOIHAS SHEPTHUSL.
CraTtucTuyeckoe ONHUCaHUE KBAHTOBOM CHUCTEMBI, pa3IMdhe  MEXIY
KBaHTOBOMEXaHUYECKOM U CTaTUCTUYECKOU BEPOSTHOCTSIMH.




Knaccnueckas

DJIEKTPOHBI B

HEBBIPOKICHHbBIN
TemoeMKoCTb  KPUCTAIUIMYECKON  PEIETKH.
teopust DitHmreliHa u Jle6ast. @oHoHbl. DOTOHHBIN T'a3.

Pacnipenenenue

CTaTUCTHKa

KpUCTaJlIAX.
ANEKTPOHHBIN

®epmu-/lupaka
Oueprust  Depmu,

ras.

JJIA

Makxcaeiuta-bonbumana.
cratuctuk Pepmu-/lupaka n boze-Oiinmrelina. CpaBHEHHE pa3IMYHbIX
CTaTUCTHK.

3J€KTPOHHOTO
BBIPOXKJCHHBIA U
DNEKTpOHHAs TEMJI0EMKOCTb.
Kimaccuueckast teopus,

KBanToBrie

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

Ta6ymma 5 — [IpakTrdeckue 3aHsITHSI U UX TPYTOEMKOCTh

Ne
n/o

TeMbl MPaKTUYECKUX
3aHATUU

DopMbI MPAKTUYECKUX
3aHATUU

TpynoeMKOCTb,
(dac)

N3 Hux
MPaKTUYECKOU
MOJATOTOBKH,
(dac)

No
paszaerna
JIACIIAII

JIAHEI

Cemectp 1

Kunematuka
U ITUHAMHAKA
MaTepuaIbHON TOYKU

Pemenue 3agau

2

Kunemaruka
Y IMHAMHKA
a0COTFOTHO TBEPJIOTO
Tena

Pemenue 3agau

CrrenmanpHas
TeopHUs
OTHOCUTEJIBHOCTHA

Pemenue 3agau

Kunemaruka
U IUHAMHUKaA
KoJIeOaHui

Pemenue 3agau

XapakTepucr
WKH BOJIHOBBIX
IIPOLIECCOB

Pemenue 3agau

MonekynsapHo
-KUHETUYECKast
TEOpUs

Pemenue 3agau

Cemectp 2

Hanpsixennoc
Thb U ITOTEHIUAI
JIEKTPOCTATUYECKOTO
T10JIs1

Pemenue 3agau

JBr>xeHue
3apSKEHHBIX YaCTUILL
B
3JIEKTPOCTATUYECKOM
oJIe

Pemenue 3amau

JusnexTpuku
B DJIEKTPUYECKOM
nosie. KonieHcaTopsl

Pemenue 3amau

Xapakrepucr
VKU JIEKTPUYECKOTO

Pemenue 3amau

rasa.




TOKa

Nupyknus
MarHuTHOTO TIOJIA.
Cuiibl B MArHUTHBIX
MTOJISIX

Pemenue 3amau

3aKoH
NEKTPOMAarHUTHOU
uHaykunu Papanest.
PaboTa B MarHuTHbBIX
IIOJIAX

Pemenue 3amau

Hutepdepenn
us, nudpakuus,
TOJIIPU3AITUS

Pemrenue 3agau

Cemectp 3

Tenmosoe
W3JIy4YCHHE,

dboTodrpdext

Pemrenue 3amgau

Dddexr

KomritoHa, cBOMCTBa
($hoTOHOB

Pemenue 3agau

Atom
BOJIOpOJIA
Jlocrynarsl bopa

Pemenue 3agau

CooTHolieHue
HEOIPEEIEHHOCTEN
['eiizenbepra, BOIHBI

ne bpois

Pemenue 3amau

YpaBHeHue
[IIpenunrepa
[ToreHmaneHbIe
Oapbepbl

Pemenue 3agau

KBauroBas
CTaTUCTHKA

Pemenue 3agau

Bcero

51

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

No

/o

HaunmenoBanme nabopaTopHbIx paboT

TpynoeMKkocTs,
(dac)

N3 Hux
IIPaKTUYECKON
MOJATOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

Cewmecrp 1

Magtauk Makcseiia

HaknoHHEBIIT MasTHUK

CTONKHOBEHHE MIApOB

MaremaTrueckuii 1 000pOTHBINA MasiTHUKU

QW NEF

Onpenenenre CKOPOCTH 3ByKa B BO3AYXe

WWwW s>

WINFP N

Cemectp 2




1 Onpenenenue AJIEKTPOEMKOCTH 4 4
KOHJICHCATOpa
2 | HccrnenoBanue penakcaliOHHBIX KOJeOaHUI 4 4
3 | Ompenenenne ropu30HTAIBHON 3 5
COCTaBJISIONICH HAMPSKECHHOCTH MarHUTHOTO
oJIs1 3eMJIu
4 | OnpeneneHue yAeIbHOTO 3aps/ia AJIEKTPOHA 3 5)
5 | Konsna Herorona 3 6
Cemectp 3
1 | IIpoBepka 3aKOHOB TEIJIOBOTO U3JIyUYEHUs 4 7
2 | Buemnuii potoad ekt 3 7
3 | Dddexr Xomna B repMaHUH 4 9
4 | OnpexneneHue NOTEHIMAIOB BO30YXKIEHUS 3 8
aTOMOB
5 OrnpezeneHne MUPUHBI 3alpPEIIEHHON 3 9
30HBI TIOJYIIPOBOJTHUKA
Bcero 51
4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHIIOTHEHUE KypCOBOU PabOTHI
Y4eOHbIM MJIAHOM HE IPESYyCMOTPEHO
4.6. CamocrosrenbHas padoTa 00yJaronIxcs
Bunsl camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEICHBI B TabnuIe 7.
Tabmmua 7 — Bugsl caMocTosTenbHON pabOTHI M €€ TPYIOEMKOCTb
. Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
Bua camocrositensHOM paboThI
qac qac qac qac
1 2 3 4 5
M3yueHne TeOpeTHIecKoro Marepuasia 45 o5 13 .
nucturnHbl (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIO 45 o5 13 7
ycneBaemoctu (TKVY)
[ToaroroBka K MPOMEKYTOUHOMH 48 26 14 8
atrectauuu (ITA)
Bcero: 138 76 40 22

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yYaroImuXcs M0 JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON paboThl 00yJaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN

[lepedyeHb MeYaTHBIX U SJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEEH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHb MevYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

Komiuectso 3k3eMIuIsipoB B
HIudp bubnuorpaduyeckas cceuika / URL anpec oubnmiorexe
(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)
[53(075)] CagenneB 1.B. Kypc obmieit ¢pusuku: dO4), 'C(94), 'CU3(1)




VYuebnoe nocobue B 3 1. 2014. T.1.
Mexanuka. MosnekyssipHasi pu3uka

CagenbeB U.B. Kypc obmielt huszuku:
VYyebnoe nocodue B 3 1. 2014. T.2.
DNEeKTPUUECTBO U MarHeTus3M. BosHbL.
Ornruka.

[53(075)] DO(4), TC(94), TCU3(1)

CagenbeB U.B. Kypc obmielt husuku:
VY4eOHoe nocobue B 3 1. 2014. T.3.
[53(075)] KBanrtoBas ontuka. AtoMHas (u3HKa. ®O(4),I'C(91), I'CU3(1)
®u3suka TBepAOro rena. Pu3znka aTOMHOIO
SIpa ¥ 2JICMEHTAPHBIX YaCTHI

CagenbeB U.B. Kypc ¢usuku: YueGHoe

[53(075) mocobue B 3.1. T.2. DieKkTpuyecTBo.
Cl12 Kone6anus u Bonubl. BoHoBas ontuka. POE), TCO8)
2008

[531 B83] Hponos U.E. Mexannka: OCHOBHBIE 3aKOHBI.

M.: ®uz-matiut, 2015 ['C(133), I'CU3(1), TIT(6)

[53(075)

T76] Tpodpumona T.U. Kypc ¢pusuxu. 2007, DOQ3), I'C(27

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTtn « HTepHeT»
Ilepeuens JIEKTPOHHBIX 00pa3zoBaTeIbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJII OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadimie 9.

Tabmuma 9 — IlepedeHp SIEKTPOHHBIX O0OpPA30BATEIBHBIX PECYPCOB HMH(OPMALMOHHO-
TEJIeKOMMYHUKaIMOHHOMU cetn «HTepHeT»
URL aapec HanmenoBanue
(http://lib.aanet.ru/) bubmuorexa 'Y AIT
http://lms.guap.ru dusuka 1
http://lms.guap.ru dusnka 2
http://Ims.guap.ru duzsnka 3

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mnporpaMMHOro oOecneueHus, HCHOJIb3YEeMOro IpPH OCYIIECTBICHUU
00pa30BaTEILHOrO MpoLEcca M0 AUCLHUIINHE.
[lepedyeHp uConb3yeMOro NporpaMMHOro odecnedeHus npejacranieH B Taduuue 10.

Tabmumna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca Mo JUCIUILTNHE

[Tepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabmmuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno



http://lib.aanet.ru/

9. MarepuanabHO-TeXHUUYECKas 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeNBFHOTO MpoIiecca Mo AUCHUITIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHUYECKON 0a3bl

Howmep aypuropuu
Ne /it HanmeHnoBaHME COCTaBHOM YaCTH MaTEPHAIbHO-TEXHUYECKOM Oa3bl (pm
HEOOXOIMMOCTH )

1 Jlexumonnast aynuropus

2 Crnennanu3upoBaHHas jadoparopust «MexaHuKa» 31-04

3 Crernuanu3upoBaHHas 1adbopaTopust « IJIEKTPOMArHeTHU3M 32-04

4 CrienmanusupoBaHHas gadoparopus «ONTHKA 32-06

5 Crnenmanu3upoBaHHas abopatopust «KBantoBas Ouznka» 32-03, 32-05

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJI NPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHsI IPOMEKYTOYHOM aTTeCTAIUH

Bupa npomexyTo4Hoi arrecTanyuu IlepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Crucok BOIIPOCOB K 3K3aMCHY

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas puBecHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-0amnpHast ~ mKajma  MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpOBHS C(hOPMHUPOBAHHOCTH KOMIETEHIIUH

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKama P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHMUSI OCHOBHOM W JIOTIOJIHUTEILHOW JIUTEpaTypHI,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJa€eT BBIBOJBI M 0000IIEHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIIeIMaTN3UPOBAHHBIX TOHITUH.

«OTIIMYHO»
GaduTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuan, TpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayIHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CHCTEMOM CTeNUaTIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYHIECTBY M3JIaracT €ro, OMMPasCh HA 3HAHUSA TOJBKO OCHOBHOMU
JIUTEPaTypHl,

— JIONyCKaeT HeCYIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— WCIBITHIBAECT 3aTPYAHEHUs B NPAKTUYECKOM IPUMEHEHUM 3HAHHUU

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

HaIpaBJICHUS,
— c1abo apryMeHTHPYET HayIHbIC ITOJI0KEHUS,

— 3arpynHsieTcs: B GOpPMYJIUPOBAHUHU BBIBOJOB M 0000IICHUH;

— YaCTHUYHO BJIAJIEET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUH.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

— o0ydJaroIuiicss HEe YCBOWJI 3HAUUTENBHOH YacTH IMPOrpaMMHOIO
MarepHana;

— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMOKM WM  HETOYHOCTH  IPH
pPaccMOTPEHHH MPOOIIEM B KOHKPETHOM HaIPaBICHUM;

— HCTIBITHIBACT TPYIHOCTH B IPAKTUYECKOM PUMEHCHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAy4YHbIC TIOJI0KCHUS,

— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.

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

Tabmuna 15 — Borpocs! (3a1aun) s 9K3aMeHa

Ne i/m [Tepedyens BompocoB (3a1a4) 1S IK3aMeHa Kox
UHJIMKaTopa
Cemectp 1
1 OcHOBHbIE KUHEMaTHUECKHE NOHATHS. KnHeMaTuka MaTepuaibHON OIIK-1.3.1
Touku. CKOpOCTh U YCKOPEHHE MaTepHaIbHON TOUKH
2 VY ckopeHue npu MmI0CKOM KPUBOJIUMHEHHOM JBUKEHUU OIIK-1.3.1
3 KunemaTtuka abcoioTHO TBEPIOTO TEa OIIK-1.Y.2
4 CBs13b IMHEWHBIX U YIJIOBBIX BEIMYUH OIIK-1.B.1
5 O0600111eHHBIE KOOPJUHATHI U CTETIEHU CBOOOIBI OIIK-1.3.1
6 OcHoBHasl 3a/1a4ya KHHEMATUKH /1711 MaTepUalbHON TOUKU OIIK-1.V.2
7 3akonsl HeroToHa OIIK-1.3.1
8 3axonbl Keriepa 1 3aK0H BCEMUPHOTO TATOTEHHUS OIIK-1.Y.2
9 [IpuHIMIT NeTepMUHU3MA OIIK-1.B.1
10 3aKOH COXpaHEHMsI UMITYJIbCa OIIK-1.B.1
11 Teopema o 1BH)KEHUU IIEHTpa Macc OIIK-1.3.1
12 I'paBuTanIMOHHAs U UHEPTHAS MacChl OIIK-1.V.2
13 MOMEHT CUJIBI U MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB OIIK-1.B.1
14 3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCa OIIK-1.3.1
15 CekTopuasibHasi CKOPOCTh OIIK-1.3.1




16 PaboTa, MOLITHOCTh U KHHETHYECKAs SHEPTHS OIIK-1.Y.2
17 [ToreHnnanpHble U HEMTOTEHIINAJIHHBIE CUJIBI OIIK-1.B.1
18 [ToTennmanpHas SHEPTHsI, 3aKOH CoXpaHeHus Mexanndeckoi sHeprun | OITK-1.3.1
19 MomMeHT uHepIuu OIIK-1.3.1
20 Teopema IllteitHepa OIIK-1.Y.2
21 MoMeHT uMITyJIbca aOCOIOTHO TBEPIOTO TEJa OIIK-1.Y.2
22 Kunernueckas sueprust ATT. Pabota u momaocts Bpamenust ATT OIIK-1.B.1
23 [Ipunuun otHocuTenbHOCTH ["anumnes OIIK-1.3.1
24 DxcnepumeHTanbHbIe peanocbuiku CTO OIIK-1.3.1
25 [Toctynate! DitHIuTelHA, TpeoOpazoBanus Jlopenna OIIK-1.Y.2
26 CrnenctBus u3 npeodpazobanus Jlopenna. 3akoH cloxeHus OIIK-1.B.1
ckopocrei B CTO
27 HNHuTtepBan OIIK-1.3.1
28 PensgruBucrckas nuHaMuka OIIK-1.3.1
29 WNuBapuanThl Teopun oTHOcHTENbHOCTH. [IpuHIun s3xBuBasienTHoct | OIIK-1.Y.2
30 HewneprumanbHbIe CUCTEMBI OTCYETA OIIK-1.B.1
31 HNuddepennnanbaoe ypaBHeHHE KoyieOaHuii py>kuHHOro MasitHuka, | OITK-1.3.1
€ro pelieHne
32 Bekropnast nuarpamma OIIK-1.3.1
33 DHeprusi rTapMOHUYECKUX KOJIeOaHu OIIK-1.Y.2
34 YcnoBus BO3HUKHOBEHUS KOJeOaHU OIIK-1.B.1
35 Pu3nuecKuil 1 MaTeEMaTHYECKUN MAaITHUKU OIIK-1.3.1
36 3aryxaromnue Kouebanus OIIK-1.Y.2
37 Brinyxaennsle koneOanus. Pezonanc OIIK-1.3.1
38 Crnoxxenue xoseOaHuii OJHOTO HAMPABJICHHS C OJUHAKOBBIMU OIIK-1.B.1
4acTOTaMH
39 CrnosxeHue B3aUMHO MEePICHIUKYISIPHBIX KOJIeOaHui OIIK-1.3.1
40 Bomubl. OCHOBHBIE TTOHSATHS OIIK-1.Y.2




41 YpaBHeHHe Oeryiei BOJHbI OIIK-1.3.1
42 BonnoBoe ypaBHeHune. CKOpOCTh BOJIHBI B YIIPYTO#l cpefie OIIK-1.Y.2
43 DHeprusi BOJIHbBI OIIK-1.B.1
44 NHTEHCUBHOCTD BOJIHBI OIIK-1.3.1
45 Dddext Jomnepa OIIK-1.Y.2
46 Hudpakius BonH. [Tpunmun [toiirenca OIIK-1.B.1
47 WNuTepdepenius BOIH OT ABYX HCTOYHHKOB OIIK-1.3.1
48 Crosiune BOJIHBI OIIK-1.Y.2
49 Hucnepcus, rpynioBasi CKOpOCTb BOJIH OIIK-1.B.1
50 Wneanbuslii ra3. JlaBneHue Ha CTEHKY COCYAA. OIIK-1.3.1
51 [TapameTpsl cocTOsIHUS, TEMIIEpaTypa. Y paBHEHNE COCTOSIHUA, OIIK-1.Y.2
(GYHKIUS COCTOSIHUS
ol BHyTpeHHss SHEprUs UIeanbHOro ra3 OIIK-1.B.1
53 Pabota naecanpHOro ra3a B pa3InyHbIX TEPMOIUHAMUYECKUX OIIK-1.3.1
Iporeccax.
o4 ITepBoe Hayan0 TEPMOAMHAMUKH. OIIK-1.3.1
55 Anmnabatuyeckuii mporecc. OIIK-1.Y.2
56 [ukn Kaphuo OIIK-1.B.1
S7 PabGora TemnoBoro nBuraTens OIlK-1.3.1
58 OOpaTUMOCTh TEPMOAMHAMUYECKUX TIpoIieccoB, Teopembl Kapro | OIIK-1.3.1
59 Hepasencteo Knaysuyca. SuTponms OIlK-1.Y.2
60 DHTpONHSI U BEPOSATHOCTh OIIK-1.B.1
61 bapometpuueckas popmyna. Pacnpenenenne bonsiimana OIIK-1.3.1
Cemectp 2
1 HanpsixénnocTs anekTpudeckoro nois. IIpuHnun cynepno3nnun OIIK-1.3.1
5 ITorenuuman 35eKTpUdecKoro nojis. IIpuHnun cyneprno3uumm. OIIK-1.3.1
Teopema o nupkysanuu Bekropa E
3 ITorok BekTopa E. Teopema I'aycca nins Bektopa E OIIK-1.Y.2
4 CunoBble JIMHUU U KBUIIOTEHIIUAJIbHBIE [IOBEPXHOCTH OIIK-1.B.1




5 CnenctBus u3 TeopeMsl ['aycca OIIK-1.3.1
6 Hanpsok€HHOCTS M OTEHIMAIT AJICKTPUYECKOTO WO OIIK-1.3.1
7 DNEeKTPUYECKHUI TUTIONH BO BHEIIIHEM I10JIE OIIK-1.¥.2
8 [IpoBOIHUKY B 3JIEKTPUYECKOM I10JIE OIIK-1.B.1
9 Juanextpuku. BekTop anekrpudeckoit nHaykuun. Teopema ["aycca OIIK-1.3.1
JU1st BeKTopa D
10 ['pannunbie ycnoBus 11t BekTopoB D u E OIIK-1.3.1
11 OnekrpoémkocTh. KoHencaTtopsl OIIK-1.Y.2
12 [TapannenpHOE ¥ MOCAEAO0BATEIBHOE COCIMHEHUE KOHIEHCATOPOB OIIK-1.B.1
13 DHeprus MEKTPUICCKOTO MOJIS OIIK-1.3.1
14 Onekrpuyeckuit Tok. [ImoTHOCTH TOKa OIIK-1.3.1
15 3akonbl OMa B 0OBIKHOBEHHOM U AuddepeHnnaibHon hopmax OIIK-1.Y.2
16 3akon Oma i1 3aMKHYTOH 1lenu OIIK-1.B.1
17 3akonsl Jxoynsa — Jlenna B 00bIKHOBEHHOM 1 U dhepeHIHanbHOMI OIIK-1.3.1
dhopmax.
18 MarautHas UHIYKIHS OIIK-1.3.1
19 3akon buo — Casapa — Jlamraca OIIK-1.Y.2
20 MaruuTtHas UHAYKIHS IPSIMOTO MIPOBOJA C TOKOM OIIK-1.B.1
21 B3anMopeicTBre MpoOBOIHUKOB C TOKAMHU OIIK-1.3.1
22 JIunoyIbHBIA MarHUTHBIM MOMEHT. MarauTtHoe moje koHTypa ¢ Tokom | OIIK-1.V.2
23 MaruvuTHas HHAYKIUS IBUKYILErocs 3apsiaa. Bzaumoaencraue OIIK-1.B.1
JBUKYIIUXCS 3aPSI0B
24 JIBrKeHue 3apsyKeHHBIX YaCTUIl B MArHUTHOM T10JI€ OIIK-1.3.1
25 Teopema o nupkynsiuuu Bektopa B OIIK-1.B.1
26 MaruvuTHas HHAYKIUS TOPOUIA U COJIEHOU 1A OIIK-1.YV.2
27 Mexanunueckasi paboTa B MAarHUTHOM I10J1€ OIIK-1.3.1
28 Maruuthsiii notok. Teopema ["aycca g Bektopa B OIIK-1.B.1
29 MarauTHeIA IUI0JIb B MAaTHUTHOM II0JIE OIIK-1.V.2




30 Marueruku. Teopema o nupKyssiuu Bekropa H OIIK-1.3.1
31 SABnenue heppomarneruzma OIIK-1.B.1
32 DneKTpoMarHuTHasT MHIYKIIUS OIIK-1.3.1
33 Camounnyknus. B3anmuast iHIyKIus OIIK-1.B.1
34 DHeprusi MarHUTHOTO TIOJIS OIIK-1.Y.2
35 BuxpeBoe anekTpudeckoe mosie OIIK-1.3.1
36 Tok cmemmeHus OIIK-1.3.1
37 Ypaaenust Makcperia OIIK-1.Y.2
38 BonHOBOE ypaBHEHHE 3JICKTPOMArHHTHOTO TIOJIS OIIK-1.3.1
39 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH OIIK-1.B.1
40 3aKOHBI PEJTOMIICHUS U OTPAKEHUSI CBETA OIIK-1.3.1
41 KorepeHnTHoCTh CBeTa OIIK-1.3.1
42 NuTtepdepenius cBeTa OT ABYX UCTOUHHUKOB OIIK-1.Y.2
43 Hudpakmus. [Tpuamun [olirenca — @penens OIIK-1.B.1
44 3onb1 Openens. Judpakuus @paynrodepa Ha mienu OIIK-1.3.1
45 Hucnepcus cera OIIK-1.Y.2
46 JudpakuonHas pemeéTka OIIK-1.3.1
47 [Monspuzanus cera OIIK-1.B.1
48 Crenenp nonspuszanuu. 3akoH Mantoca OIIK-1.3.1
Cemectp 3
TennoBoe u3iyueHue OIIK-1.3.1
3aKOoHBI U3Ty4YeHUs! a0COIOTHO YEPHOTO TeNa OIIK-1.Y.2
®opwmyna Penes — Jlxxunca. Pacnipenenenue [1nanka OIIK-1.B.1
dotordpdext OIIK-1.3.1
TopMO3HOE PEHTTE€HOBCKOE U3TyUeHNE OIIK-1.3.1
®oronsl. KopryckynsipHO — BOJTHOBOM Ayanu3M JJsl CBETa OIIK-1.V.2
OS¢ dextr Komnrona. Omnupuueckue 3aKOHOMEPHOCTH B CIIEKTPax OIIK-1.B.1




aToMa Bojopoza

8 Mopenb aroma o Tomricony OIIK-1.3.1
9 Mopaenb atoma o Pezepdopay. Ilocrynarsr bopa OIIK-1.3.1
10 Teopus bopa — 3ommepdensbaa OIIK-1.Y.2
11 Bomnsr /le bpoitns OIIK-1.B.1
12 BonnoBas ¢pyHKIms OIIK-1.3.1
13 VYpasuaenune Lpéaunarepa OIIK-1.3.1
14 CootHomenne HeonpeaenéHuocrei I eitzendepra OIIK-1.B.1
15 MukpouacTuiia B OJHOMEPHON NOTEHIMAIBbHOM siMe ¢ oco-Mu cTeHkamu | OIIK-1.V.2
16 MukpoyacTuia B TpEXMEpHOM HEMPOHUIIAEMOM MTOTEHITHATLHOM OIIK-1.3.1
SATIIKE
17 CTOJKHOBEHHE MUKPOUYACTHUIIBI C IIOTEHIIUATBLHBIM 0apbepoM OIIK-1.B.1
18 MukpoyacTuIia B HEIPOHHUIIAEMOU cdepe OIIK-1.3.1
19 IMapMoHHUYeCKHi OCIUIUTSITOP B KBAHTOBOM MEXaHUKE OIIK-1.Y.2
20 KBanTOBBII poTaTop OIIK-1.3.1
21 ATOM BOZOpO/Ia B KBAaHTOBOM MexaHuke. CriuH OIIK-1.3.1
22 ToxaecTBeHHOCTh KBaHTOBBIX yacTHLl. [Ipuanmn [Taynu OIIK-1.Y.2
23 3anoHeHHEe AMEKTPOHHBIX 000I04ek. Tabnuma Menaeneena OIIK-1.B.1
24 XapaKTepUCTUYECKUE PEHTITEHOBCKHE CIIETPbI OIIK-1.3.1
25 OHeprus cBA3U B MOJIEKYJIE OIIK-1.Y.2
26 Pacnipenenenne @epmu - J[upaka OIIK-1.3.1
27 Pacnipenenenue boze - DiiHmTelina OIIK-1.B.1
28 DHEpPreTUYECKHEe 30HbI B KPUCTAJLIAX OIIK-1.3.1
29 [TpoBOAMMOCTB MOTYITPOBOTHHKOB OIIK-1.3.1
30 CrioHTaHHBIE U BBIHYXKJICHHBIE TIEPEXOIbI OIIK-1.¥.2
31 [Tpunnun paboTs! 1azepa OIIK-1.3.1
32 Krnaccuueckas teopus teroemkoctu [rononra u [ltu OIIK-1.B.1
33 KBaHTOBas Teopus TEMIOEMKOCTH DWHILITEIHA OIIK-1.3.1




34 KBanToBas Teopus terioeMkoctu Jlebast OIIK-1.Y.2
35 KonTakTHble sBIECHUS OIIK-1.3.1
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Kon
Ne /it [lepedens BompocoB (3anay) st 3auera / audd. 3agera
p p (3anaq) 1 aupd VHIUKATOPa
Y4eOHBIM IJIAHOM HE TPETYCMOTPEHO

[lepeyenp TeM [Uis KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM J1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 1/ [TprMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOIHEHUS
} KypcOBO#l pabOThI
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bonpockl s mpoBeneHMs IMPOMEXYTOUHOM aTTecTallMd B BHJE TECTHUPOBAHUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — [IpumepHBbIii TepeueHb BOIIPOCOB ISl TECTOB

Ne i/t

[TpumepHBIii IepeueHb BOMPOCOB IS TECTOB

Kon
WHJUKATOpa

Tect 1

1 BonHoBas hyHKIMS JODKHA OBITh: @) TOJIEKO KOHEYHOM;

0)TOJILKO HEMPEPHIBHOM; B)TOJIBKO OJTHO3HAYHOM; I') KOHEYHOH,
HEINIPEPBIBHOW, OTHO3HAYHOM.

OIIK-1.B.1

2 Bri6epute npaBuibHy0 GOPMYIUPOBKY IJ1s1 COOTHOLIEHUS

h

HEOIPEJIETIEHHOCTEN ...

a) AE'AP>h, 6) AF-AP>h, B) AX'At>h, 1) AE-At>

OIIK-1.B.1

3 Kaxkoe xBaHTOBOC YHUCI0, 3aJaromec COCTOAHUEC DJICKTPOHA B aTOME

BOJIOPO/1a,

ompeieNsieT 3HaueHue ero sHeprun?  a) [1aBHOE KBaHTOBOE
gucno. 0) OpOurambHOE KBAaHTOBOE YKCIO. B) MarmmrHoe
KBaHTOBOE uncyio. T) CHMHOBOE KBAHTOBOE YHUCIIO.

OIIK-1.Y.2

4 Z[J'ISI P — COCTOSAAHHUSA DIICKTPOHA B aTOME Op6HT3J’IBHLII>i MOMCHT

a)

uMnynbca Ly paBeH:

0,6) 73, B) A2, 1) h (h — moctosuuas Ilnanka)

OIIK-1.B.1

5 depMHOHAMH SBISIOTCS: ) BCE pa3psyKEHHbIE YaCTULIBL, 0)

YaCTHUILbI C TOJTYHCIIBIM CIIMHOM, B) qaCcTHUbI C LCITBIM
CIIMHOM, T’ ) HeﬁTpaﬂBHLIe JaCTUILIbI

OIIK-1.Y¥.2

6 Crammonapuoe ypaBuenue llpénunarepa nmeer Bua: a) Ay+ Uy =

a? Zm
Ey; 06)— — Ay+ Uy =Ey B) Ay+ ?(E—U) yv=0;1)

,1!2

Zm

8%
AP+ UY =ih —= te y =y (x,y,2); ¥ = (X,y,2,1);

U — norennuanpHas sHeprusi;  E - monHas sHeprus

OIIK-1.B.1

7 3J'ICKTpOH B aTOMC HaxXOJUTCS B d-cocTostHUN. OHpe,Z[CJ'II/ITe

MaKCUMaJIbHOC 3HAYCHNE NPOCKINN MOMCHTA UMITYJIbCA Ha

OIIK-1.B.1




HAIpaBJICHUE BHEIIIHETO MATHUTHOTO TIOJIS:
a)h; 0)2h; B)3h,

qaCTHHa B IIOTCHIIMAJILHOM SIME IJ.IPIpHHOfI | HaxoJUuTCsa B OCHOBHOM
COCTOsIHHH.

IInoTHOCTE BEPOATHOCTHU HAXOXACHHNA YaCTHUIBI B HHTCPBAJIC 0<x<I
MaKCuMaJibHa IMpu

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

OIIK-1.Y¥.2

Tect 2

KakoB ¢u3nveckuii CMBICI BOTHOBOM (pyHKINH?

a) MukpouacTuiia mpeacTaBisieT cOO0 BOJHOBOM MakeT.  0)
KBagpat Momyns BOJIHOBOW (YHKIIUHU ONpPEIEIsSeT IIIOTHOCTD
BEPOSITHOCTH  OOHApPY)KEHHsI YacTUIBI  B) AHCaMOJIb 4acTHI]
BeIIET cebs 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 ypaBnenue lllpéaunrepa nmeer BUI:
ha¥ a? A

Z
a)—-—=——A¥Y+U¥Y 0)—— A¥Y+U¥=1h
i ot 2m Zm

¥
at’

B) AY+

2m

.. 8¢
32 Y-U=-1h PG ¥ =Y(x,y,z,t); U=U(X,y,z,t)

OIIK-1.Y¥.2

PanuanbHast INIOTHOCTH BEPOSATHOCTH [UISi OCHOBHOTO COCTOSIHUS
3JIEKTPOHA B aTOME BOJOPOJa UMEET MAaKCUMYM IIpU: a) T = 273, 0)

3 v
r=—=,B) T =7 (I — pacCTOSHHE SIIEKTPOHA JI0 AAPa, T; — NEePBbII

OOpOBCKUil paanyc)

OIIK-1.Y¥.2

6. bozoHamu SIBISIFOTCS: @) BCe pa3psyKEHHbIE YaCTUILIbI, 0) YaCTHIIbI
C MOJIYLIETIBIM CIIMHOM, B) YaCTHUIIBI C LI€TIBIM CIIMHOM, T)
HEUTPAIbHBIE YACTHUIII

OIIK-1.B.1

7. 3anI0JTHEHHOM AJIEKTPOHHON 000J0YKE COOTBETCTBYET INIABHOE
KBaHTOBOE ynciio n=3. Onpenennure Yuciao 3IEKTPOHOB Ha ATOU
000J104YKe, KOTOpPbIE UMEIOT OJJUHAKOBbIE KBAHTOBBIE YUCIIA

ms=—% a)2; 0)9; B)18

OIIK-1.Y¥.2

8. Hactuiia HaXOAUTCS B MOTCHIUAIBHOM SIME MTUPUHOM .
CootBerctBue Mexy unciaoM N Todek, re BOTHOBAs (PYHKIIHS
obpariaercs B Hysb B uHTEpBasie 0<X<|, ¥ KBAHTOBBIM YUCIIOM N
BBITTIAIUT TaK

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

OIIK-1.B.1

12. CniuHOBOE TMPOMAarHUTHOE OTHOLIECHHE JIJIA 3JIEKTPOHA PABHO:

g g g
a) Tme’ 6) ;a B) ;

OIIK-1.Y.2

HCpG‘ICHB TEM KOHTPOJIbHBIX pa60T O JUCIUIIIINHEC 06yqaronmxc;1 3a04YHOI (I)OpMLI

00ydeHus, IpeJICTaBICHbI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne i/t ‘

[lepeueHb KOHTPOJIbHBIX PabOT




\ He npenycmorpeno

10.4. MeTtoauueckie  MaTepuaibl,  ONPEACNAINIMe  MPOLEAyphl  OLEHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroauueckue yKazaHus JUIst 00yJarOMIUXCsl 10 OCBOCHUIO TUCIUILTUHBI

11.1. Meroauyeckue yKazaHus s OOYYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
marepuaia

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuajia — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe W sICHOE H3JIOKEHHE ydeOHOro marepuana. HasHaueHwe COBpPEMEHHOH JIEKIIMU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUHU
byHaaMeHTaNbHBIX Tpo0JeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IO3HAHMSA, HOBEWUIINX
JOCTMD)KEHUI HaydyHOHM Mblciu. B yueOHOM mporiecce JeKIUs BBINOJHAET METOJI0JOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapar
KOHKpETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILUIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JIUCIHUTLTHHAMU.

[TnanupyeMbl pe3yabTaThl IPU OCBOEHUH 00YYaroUMMCs JIEKIIMOHHOIO MaTepuana:

— TIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHe NpPO(ECCHOHAIBHO—JENOBBIX  KauecTB, JIIOOBM K  MpeaMeTy H
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIUIECHUS.

— TOsiBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSITEIFHON PabOThI;

— T[OJIyuyeHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINE TO/IbI;

— HaydyuTCcsS METOAMYECKH 00OpabaThiBaTh MaTepuan (BBIACISATH TJIABHBIE MBICIH H
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
bopmynupoBKax);

— TOJIy4eHHE TOYHOTO TTOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKIATbCA JAEMOHCTpalUeld CIIaiI0oB W
UCTOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJENIFHBIX TEMATHK IO JTUCIUTUIHHE.

11.2. Meroauueckue ykazaHHs ISl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHATUN
[IpakTHyeckoe 3aHATHE SBISETCS OAHON M3 OCHOBHBIX (pOpM OpraHu3anuu y4eOHOTO

npoliecca, 3aKIIYaroiascs B BBITOJTHEHUN 00yUYaloIMMUCS O] PYKOBOJCTBOM IpenoaBaTess
KOMILJIEKCAa YYEOHBIX 3aJaHUH C LENbI0 YCBOEHHsS HAyYHO-TEOPETHYECKUX OCHOB Yy4eOHOMU
JTUCIUIUIMHBL, TPUOOPETEHUsI YMEHUN U HAaBBIKOB, OIBITA TBOPUECKON JESITEIbHOCTH.

[enbro MpakTUYECKOTo 3aHATHS AJs 00y4aroerocs siBiseTcs NpUBUTHE 00ydaromeMcs
YMEHUI U HAaBBIKOB IIPAKTHUYECKON EATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Inanupyemble pe3ynbTaThl IPU OCBOEHUU 00yYaronieMcsl MPaKTUYECKUX 3aHSITHIA:

— 3aKperuvieHue, yriayOjleHue, pacliupeHHe M JAeTalu3als 3HAHUW TMpH pEeleHUN
KOHKPETHBIX 3371a4;

— Pa3BUTHUC  ITO3HABATCIBHBIX CHOCO6HOCTCﬁ, CaMOCTOATCIIBHOCTH  MBIIIJICHUS,
TBOp‘IGCKOfI AKTUBHOCTH,



— OBIAQJICHWE HOBBIMH METOJaMH W METOJUKAMU H3YYCHHS KOHKPETHOH y4eOHOI
THCIHATIINHEL

— BbIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHUI;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM WM MHIMBHIYaIbHOH (GopMm
00yJeHUsI.

DyHKINU PAKTUYECKUX 3aHATUH:
— TIO3HaBaTeJIbHAs;

— pa3BUBaIOILas;

—  BOCIIMTATENIbHAs.

IIo XapaKTCPy BBIMOJIHACMBIX 06y‘~IaIOIlII/IMC$I 3a11aH1/11?1 M0 MNPAKTHYCCKUM 3aHATHAM
moApa3aACIA0OTCA Ha:

— O3HAaKOMMUTCJIIBHBIC, IIPOBOAMMBIC C HCJIbIO 3aKPCIUICHUA W KOHKPETHU3AllUU
HN3YUCHHOT'O TCOPECTUYCCKOro MaTcpuaa,

— AHAaJIMTU4YCCKHUC, CTAaBAIIUC CcBOCH LECJIBIO IMOJIYYCHHC HOBOM I/IH(1)OpMaI_II/II/I Ha OCHOBC
q)OpMaJ'II/ISOBaHHLIX MCTOAOB,

— TBOPUYCCKUC, CBA3AHHBIC C IMOJTYYCHHUEM HOBOH HHq)OpMaHHH IMyTEM CaMOCTOATCIIbHO
BI)I6paHHI)IX MMOAXOJ0B K PCIICHUIO 3a1a4.

@®opMbl OpraHM3allMd MPAKTUYECKUX 3aHATUNA OMpPENEeNsloTCS B COOTBETCTBUU CO
crnenupuYecKuMi O0COOEHHOCTSIMHM Y4€OHOM IUCHUIUIMHBI U LelasIMH oOyueHus. OHM MOryT
IIPOBOAUTHCS:

— B MHTEPAKTUBHOM Qopme (pelleHHe CHUTYAlMOHHBIX 3a/Ja4, 3aHATUsA 110
MOJIEJIMPOBAHUIO  PEAJbHBIX  YCJIOBUM, JIE€JIOBBIE WIPhl, HUIPOBOE  IPOEKTHPOBAHHUE,
MMUTAIMOHHBIE 3aHSTHS, BHIC3THBIE 3aHATHUS B OpraHu3aluu (MpeAnpusiTus), nenoBas yueOHas
Urpa, poJsieBass HWrpa, IICUXOJIOTMYECKMH TPEHWHI, KEHC, MO3TOBOM IITYypM, TPYIIOBbIE
JUCKYCCHH);

— B HE MHTEPAaKTUBHON (hopMe (BBIMOIHEHUE YIPAXHEHUH, pelIeHne TUIOBBIX 3a/ad,
pelIeHre CUTYallMOHHBIX 3a/1a4 U IpYyroe).

MeTonuka MpoBeNeHUs MPAKTHYECKOTO 3aHSTHUS MOXET OBITh Pa3IUYHOM, MPU STOM
Ba)KHO JIOCTHIKEHHUE OOIIEH 1eIH JUCIUILIHHBI.

TpebGoBaHUs K TPOBEICHUIO IPAKTUICCKUX 3aHITUN

[IpakTrueckue 3aHATHS TPOBOASTCS B BHJIE OOCYKICHHMS OCHOBHBIX THIIOB 3aj1ad,
CBSI3aHHBIX C TEOPETUYECKUMH BOIIPOCAMH, PACCMATPUBAEMBIMHU B JIEKITMOHHOM KypCe U B BUJIE
pazbopa BOMPOCOB, KOTOPHIE MOT'YT BOSHUKHYTh y CTYACHTOB MPU OCBOSHUU MaTepHaa.

Meronuueckne yKazaHWUsS 110 TPOBEACHUIO TMPAKTHUYECKUX 3aHATHH TPUBEACHBI B

CIEMYIONMUX MOCOOMsIX uMermmxcs B oubmuorexke 'YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BHUJIC:



1. Mexanuka. Konebanus u BoiHbl. Tepmonunamuka. Coopauk 3amau //U.U. Kopanenko,
FO.A. Ky3unenos, M.H.Kynsourikas, H.I1.JlaBpoBckas, H.H.Jluteunosa, E.B. Momaps ,
IO.A. HoBukoBa, B.®. Opinos, J.E.Ilorapes, B.K. [Ipununko, E.B. Xonunesa. 1O0.H.
[apes, B.b.1llanun, b.®.1ludpun, C.5. lepdak 2010. 84 c.

2. OnextpuuectBo. Marnetusm. Ontuka. COopuuk 3amau. /MU, Kosanenko,
H.I1.JIaBpoBckas, H.H.JIutBunoa, E.B. PyrskoB. IO.H. Llapes, b.®.llludppun, C.A.
[Mepbak 2013. 80 c.

3. KanroBass ¢usuka. CoOopuuk 3amau //, L. Kosanenko, H.II. JlaBposckas, H.H.
JlutBunosa, B.®. Opnos, [I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, FO.H.
Hapes, C.A Ulepdak, 2004, 56¢.

11.3. Meroauyeckue ykazaHUs IJIsi OOYYalOIIMXCS 110 BBITIOJHEHHIO J1a00paTOPHBIX
pabort
B xome BowImonHEeHUs 1a00paTOpHBIX paboTa OOydYaOMUHCS JODKeH YIIyOuTh H

3aKpeNnuTh 3HaHUS, MPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHON METOJMKONW M TEXHUKOU
OKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKOH 00ydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTATbHO-IIPAKTUYECKOM, pacueTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATHI.

Beinonnenue 51abopaTopHbIX paboT OO0y4aromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhio
U3y4eHHs] JUCUUIUIMHBI, ONpelensieMod ydyeOHbIM IIJJAaHOM M OTHOCUTCS K CpEeACTBaM,
00ecreyrBaroIUM pelIeHUEe CIeTyIOIUX OCHOBHBIX 33aJau y 00y4aroIerocs:

— TMpHOOpeTeHHWE HAaBBIKOB WCCIENOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUILIMHBL,

— 3aKperuvieHue, pa3sBUTHE WM JETanu3alus TEOPETUYECKUX 3HAHUM, MOJYYEHHBIX Ha
JICKITUSIX

— TOJy4YeHHe HOBOM MH(OpMAaLUU 110 U3ydaeMON AUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyTI0BaHHUEM U IPUOOPAMH.

3agaHue u TPeOOBAHUS K IPOBEICHHIO JJA00PATOPHBIX padoT

B Teuenue cemectpa KaXIblii CTYAEHT B COOTBETCTBHH C paboueil mporpamMMmoin o
nucnuruiiae Ou3nKa JOJDKEH BBIMIOJHUTH OINPEISICHHOE YHCIIO JTabopaTopHBIX paboT. Ha
KOKIYI0 JIabopaTOpHYI0 paboOTy IUIAaHUPYETCS HE MEHEE [BYX 3aHATHH: OJAHO — Ha
BBITIOJIHCHUE HW3MEPEHHM, W OAHO — Ha 3ammTy otuera. OTuUeT MUIIeTCS HE BO BpeMs
3aHATHIH, a JOMa WK B OUOJINOTEKE.

B nHauane cemecTpa 10 Hauaja 3aHATUNA CTYACHT JOJDKEH OBITh MPOUHCTPYKTUPOBAH IO
TEXHUKE 0€30MaCHOCTH MPHU MPOBEICHUH JabopaTopHbIX padboT mo dusuke. [Ipoxoxaenue
WHCTpYKTaxka (UKCHPYETCS B CHCIUAIBLHOM JKypHaJe, TaM HYXHO 00s3aTelbHO
pacrucarbcsl.

B nabGoparopuio CTyA€HTHI OJDKEH NPUXOIUTH TMOATOTOBICHHBIMH K Ha3HAUYECHHOU
pabote. Heobxonumo 3apaHee mpoOYUTaTh OMHCAHUE PAOOTHI M TEOPETUUECKUE CBEACHUS U3



COOTBETCTBYIOIIETO pa3zzena Kypca. He 3a0biBaliTe O pPEKOMEHJIOBAaHHOW JUTEpaType H
00s13aTeIbHO TIOyUYnTe B OMOIMOTEKE BCE MOCOOMS, BRITyCKaeMble Kadeapoil.

BoimonuaTe paboTy CTYIEHTY pa3pemiaercsi, JUIIb MOCe JONyCcKa, MOJIYyYeHHOTO T0CIe
Oecensl ¢ mpenogasaTeneM. [IpenogaBaTens qoMKeH yOeIUTHCSA, YTO CTYAEHT IIOHUMAET:

KaKue sIBJICHUs OH Oy/IeT HaOI0JaTh U UCCIIEA0BATh;

Kakas LeJib Iepe/l HUM MOCTaBJICHA,

KaKMMH MPUOOPAMH U KaK BEAyTCsl U3MEPEHUS;

KaK CcJIeyeT MPOBOJUTH SKCIIEPUMEHT.

[TomydeHHBbII TOMYyCK K paboTe OTMEYaeTCsl MPEeroaBaTesieM B KypHaJIe.

B mpormecce BbIMONHEHHS J1a0OpAaTOPHOW pabOTHl HYKHO 00s3aTE€bHO 3aIlOJTHUTh
MPOTOKOJI MU3MEPEHHI. Y KaXKIOro CTyJIEHTa MPOTOKOJ H3MEPEHHH TOJIKEH OBbITh CBOM;
BEJICHUE OJHOTO MPOTOKOJIA HECKOJbKUMHU CTyJIEHTAaMHU BMECTE He Jomyckaercs. [Iporokon
BeneTcs Ha mucTe GpopmaTta A4. B mpoTOKoJIE TOKHO OBITh OTPayKEHO:

TOYHOE T[OJHOE Ha3BaHWE U HOMEp Ja0oOpaTOpHOW palbOThl B COOTBETCTBUU C
METOANYECKUM MTOcOOUeM;

dbaMuus, MHALKAIIBI CTYJIEHTa U HOMED TPYIIIbI;

(baMuUITST 1 MHAIHAITBI TIPETIOIaBaTelIs,

Ta0JIMIIa TEXHUYECKUX XAPAKTEPUCTHK M3MEPHUTEIBHBIX MPUOOPOB (Ha3BaHHE MpUOOpa,
pabouunii quanasoH, IeHa JeICHUS, KJIacC TOYHOCTH U JIp.);

napaMeTpsl YCTAHOBKH, HA HEH yKa3aHHBIC,

pe3yabTaThl U3MEPEHUIA;

JlaTa ¥ TMOJMKUCH CTY/ICHTA.

Bce 3anmcu OMKHBI BECTUCH ABTOPYYKOW, IIAPUKOBOM, KANWJUISIPHOM WIIA TeJIEBOU
pyuKoil. 3anuch HAOJIIOACHUN U JaHHBIX KapaHAaIlloM He JOMYCKAeTCs, KapaHaaloM MOXKHO
JIUIITh YePTUTH TaOMUIBI U Tpaduku. BeneHne «IepHOBHKOB IPOTOKOJIA» U TIEPENUChIBAaHUE
UX B KOHIIC 3aHATHS HAYMCTO HE PEKOMEHAYETCS; STO HEHY)KHas TpaTa BpPEMEHU U
BO3MOXXHOCTh JIOMYCTUTH OIIMOKY TpH TepenuchiBaHnu. CTapaTeNbHOCTh M aKKypaTHOCTh
Jy4IIe MPOSIBUTH MPU OPOPMIICHUH OTUETA.

[To oxoHYaHUU W3MEPEHUH MTPOTOKOJ 00s13aTEIBLHO JACTCSl HA MOJIUCH MPETOIaBaTEeIO.
be3 »TOif moamucH TPOTOKON cuuTaeTcs HeaeucTBuTenbHBIM. [loamuchk cryaeHTa B
IPOTOKOJIE 0003HAYaeT, YTO OH OTBEYAET 3a BCE IPOBEJACHHBbIE HM3MEPEHHUs, a MOJIHUCH
MpenoaBaTelisi 03HavaeT, yTo paboTa IeMCTBUTEIHHO BBITIOJHSIACH U YKa3aHHbIC 3HAYCHUS
JEHCTBUTENBHO MOTYyYEHBI MMEHHO TEM CTYJIEHTOM, KOTOPBII COCTaBMII MPOTOKO.

[To pesympraram, 3aUKCUPOBAHHBIM B TPOTOKOJIE M3MEPEHHM, CTYIEHT JOMa MUIICT
OTYET ¥ 3alUIIaeT ero Ha ciexyronieM 3aHatud. [Ipu 3ammre oT4eTa MOTYT OBITH 3aJaHBI
J00BIC BOMPOCHI 1O TEOPUU HW3YYaeMOTO SIBIICHUS W M0 TOJYYCHHBIM pe3ysibTaTraM. 3a
MIPUHSATHINA OTYET MPENOJaBaTeNlb BBHICTABISAECT CTYACHTY OIEHKY M IOCJE 3TOro cooOiaer
HOMEp W Ha3BaHUE CJICTYONIeH J1a00paTopHOi pabOoTEHI.

Crpykrypa u ¢popma ordera o 1adopaTopHoii padore
OT4eT JOKEH coiepkKaTh CIASAYIONINE Pa3/Iebl:
1. Llens paboOTHI.
Ona cdopmynupoBaHa B OIKMCAaHWUU JIAOOPATOPHOW pabOTHI, OTTyJa €€ CIeayeT
MePEnncaTh.



2. Onucanue J1abopaTOPHOM YCTAHOBKH.

Onucanue  yCTaHOBKM  JOKHO  ObITh  KpaTkuM.  ClenyeT — OrpaHHYMTHCS
(GYHKIIMOHATTEHOW WITH AJIEKTPUYECKON cXeMOo# ycTaHOBKU. He Hy>KHO MPUBOIUTH BHELTHETO
Buaa npubopos. [lanee HEOOXOAMMO ONUCATH YKCIIEPUMEHT U TIEPEUUCIIUTh U3MEPUTEIbHBIC
npubopsl B TaONUIE TEXHUYECKHX XapaKTePHCTUK, TEPEHECeHHOW U3 TMPOTOKOJIA
M3MEPEHHUI.

3. PaGouue Gpopmyibl.

PaGounmMu Ha3bIBAIOTCS TOJBKO T€ (POPMYINBI, MO KOTOPHIM HEMOCPEICTBEHHO
MIPOM3BOJISATCS. BHIYMCIICHUS UCCenyeMblX BennunH. CreBa B Gopmyiie JOMKHO CTOSITh TO,
YTO CJEAyeT OINpEeAeNuTh, CIpaBa - TO, YTO M3MEPSUIOCH B pabore wim m3BecTHO. Bce
MPUBEICHHBIE POPMYJIIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BriBoa popmyn u mpoMexyToUHbIE BRIPQKEHHSI B TOM pa3zelie MPUBOIUTH HE HYXKHO.
@opMmysbl 1 BBIYMCIEHUS IMOIPEUIHOCTEH W IMPOBENEHUS MaTeMaTHUYECKOW 00pabdOTKU
pe3yNbTaToOB U3MEPEHUI B 3TOM pa3Jiesie TOXKe HE MPUBOAATCS.

4. Pe3ynbTaThl UBMEPEHUN U BBIYUCIIEHUU.

B »TOM paszzmene ordyera JOKHBI ObITH NMPUBEIAEHBI BCE MU3MEPEHHBIE U BBIYHUCICHHBIE
pe3ynbTathl. 110 BO3MOXKHOCTH, WX HYXHO TPEICTABISATh B BUJEC HArJSIAHBIX Tabmui. B
MPUBOJMMBIX 3HAYCHUSX HEINB3S OCTABISATH JIMIIHHUE ACCITHYHBIC pa3psnabl (moapobHee 00
ATOM TIOWIET peub Hrke). B paboTe MokeT ObITh HECKOIBKO 3aJlaHHWi, BCE OHH JIOJDKHBI
OBITH TTPUBEJICHBI B 3TOM pa3Jielie.

5. Ilpumepsl BBIYUCIEHUN.

B stom pasnene oryeTa HOJKHBI ObITh MPUBEIEHBI HOAPOOHBIE MPUMEPHI BBIUMCICHHM
no Kaxnaoil pabouedt ¢opmyne. He HyXHO NpUBOAUTH BCEX BBIUMCICHHM, BIIOJHE
JIOCTaTOYHO OJIHOTO MpHUMEpPA MO Kax10il ¢opMyise. DTOT pasaen HyX eH Ui TOro, YTOObI
MpernojaBaTeNlio ObUIO JIerde HaWTH OMHOKY B BBIUMCICHHUSX WIM H3MEPECHHSX, €CIH
TaKOBBIE€ BCTPETATCS.

6. BeruucieHnue morpeniHocTen.

B ostomM pasmene ordera MOMDKHBI OBITH TPEACTaBICHBI (OPMYIBI, 1O KOTOPHIM
IpOBOAMJIACH MaTeMaTudeckass oOpaboTka pe3ynbTaToB U3MepeHUi. JloiKHBI OBITH
BbIBEJICHBl (OPMYJIbI, 1O KOTOPHIM BBIUHUCISUIMCH CHCTEMATUYECKHE U ClydallHbIe
NOTPEIIHOCTH U MPEICTABICHBI TPUMEPbI BBIYUCICHUN 10 KaX10H U3 HUX.

OTOT pa3fen oTyeTa CaMblil CHOXHBIA Ansi cTyfaeHToB. Ilo Hemy Oombiie Bcero
BOIIPOCOB, B HEM OoJIbIlie Bcero omuOoK. Teopust morpenrHocTeit 0ObI9HO OBIBaCT HAMKMCAaHA
JUI TIOATOTOBIICHHOTO YHWTATENs, 3HAKOMOIO C BBICHIEH MAaTeMaTHKoWM. B Hactosmem
MOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIb CAMOE BAaXXHOE IO ATOW TEME M W3JIOKUTH
MaTtepua 1o BO3MOKHOCTHU MTPOCTO.

7. I'paduku 1 pUCYHKH.

He6onpmme rpaduku 1 pucyHKu pa3MeniaroTcsi B TeKcre, a Oonpline - popmara A4 -
NPUBOJATCS HA OTICIBHOM JHcTe. B mo0oM cimydae OHM JOJKHBI OBITH MOANHUCAHBI U
NPOHYMEPOBAHbl, HA HUX JOJKHBI OBITh CCHUIKM B TeKcTe oTueTa. ['paduxu o0s3aTerabHO
BBITIONTHSIOTCS HAa MUJUTUMETPOBOW Oymare. Ha kaxmod ocu JODKHO OBITh 0003HAYEHO,
Kakas BEJIMYMHA M B KaKUX €AMHUIAX BIOJIb HEE OTKJaJbIBaeTcsa. Ha camMux ocsX OJKHBI
OBITh HAHECEHBI TOJIBKO Y3JIbI KOOPJAWHATHOW CETKH. VI3MEpeHHbIe Ha ONBITE 3HAYCHUS
MOJNNMUCHIBATH HAa OCAX He ciuenyer. Ha Tpaduk o00s3aTenbHO HAHOCATCS BCE



HKCIIEPUMEHTANIbHBIE TOYKU, U TMPOBOJUTCS COCAMHSIONIAs MX JUHUA. OKOJO OJHOW WIH
HECKOJIbKUX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHYECKHE IOTPEUIHOCTH COOTBETCTBYIOLINX
u3MepeHui (moapodHee 06 ITOM MONAET PeUb HUKE).

8. OKOHUaTEeIbHBIC PE3YJIbTATHI, UX 00CYXKICHUE, BEIBOIBI.

B »TOM pasnene oruera Hy)XHO MOABECTH HUTOr MpojeidaHHOW pabotrel. Cruenyer
HanucaTh, KAKUe MOJyUYEHbl BEIMYMHBI, U C KAKUMU IOTPEIIHOCTSIMH.

Ecnu u3mepenus: NpoBOIWINCH Pa3HBIMH METOJIaMH, TO 00s3aTENbHO HY>KHO CPaBHHUTH
3TH PE3yJIbTaThl U UX IMOTPELIHOCTH, CIENATh 3aKIIOYEHHE, KaKOW METO[ Jiydlle, TOYHEE,
yno0Hee.

Ecnu m3BecTHO TabIMYHOE 3HAYCHHE M3MEPEHHOW BEIUYHMHBI, TO HYXHO 0053aTeIbHO
CPaBHHTH €TO C MOTYYCHHBIM Ha OIBITE 3HAYCHHEM M JIaTh apTyMEHTHPOBAHHOE 3aKIIOUYCHUE
00 UX COBIAJCHUH UM HECOBIIAICHUU.

Ecnu B pabore 3Ha4eHUs1 OJHOM U TOW K€ BEIUYMHBI MOTYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO O3TU  pe3yJbTaTbl HYKHO O0Os3aTENbHO CpPaBHUTh U JaTh
apryMEeHTHPOBAaHHOE 3aKJII0YEHHE 00 UX COBIAJICHUH UJIM HECOBIIAICHUU.

B cnyuae, xorma Mexay CpaBHUBAa€MbIMH BEJIMYMHAMU HUMEIOTCS HEIOIyCTHUMbIE
PacXoXKJIEHUs, 3TO HY)KHO 00s3aTeIbHO OTMETHTh B OTYETE M BBICKA3aTh MPEAIOIOKECHHE O
BO3MOXXHBIX IPUYMHAX ITOTO HECOBMAICHUS.

Ecmu B paboTe cTaBMIOCH ENBI0 MPOBEPHUTHh KaKOW-TO (YM3MUECKHIA 3aKOH WU U3YYHUTh
SBIICHUE, TO B JAHHOM pasjeiie HeoOX0auMo 1aTh 00OCHOBAHHBIN OTBET HA MOCTABIICHHBIN
BOIIPOC.

BbIBO/ TOMIKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpebGoBanus k opopMIIeHHIO 0TUYETA 0 JIA0OPATOPHOI padoTe

Otuer no naboparopHoii paboTe AOKEH BBINONHATHCS Ha 1uctax ¢popmara A4. 3anucu
Ha JIMCTaX BEAYyTCS TOJIbKO C OAHOW cTopoHbl. Ilo Kkpasm jucTta 0JKHA OBITh OCTaBJICHA
pamka mupuHOM He MeHee 20 MM. DTy paMKy pHUCOBaTh Ha JIMCTaX HE HYKHO, HO U
3acTynaTh 3a HEe HE CieayeT. B pamke B BEpXHEM ToOJie HYXXHO JIHMIIb MMOCTaBUTH HOMED
ctpaHunbl. [IpoHyMepOBaHHBIMH TOJDKHBI OBITH BCE JIUCTBHI OTYETA, HAYMHAS C TPETHETO.
IlepBblii JINCT — TUTYJIBHBIM U BTOPOU JINCT — MPOTOKOJI U3MEPEHUM, HE HyMEPYIOTCSL.

Otuer crnenyer mucath ot pyku. Ecnm Bel mcnonp3yere dykue 3aroTOBKH, TO OynbTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAaHHBIC» OIIMOKU, KOTOPBIX ObIBaeT MHOTO. CKa3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMysaM, KOTopble Bbl mogcMoTpenu y Koro-To, a He BBIBEIU
camu. Jlyudme cnpocuts npenoaasarens. OH NOJCKaKET WIK IPOBEPUT, MPaBUIIBLHO Jn y Bac
MOJTyYUIIOCh.

TutynpHBIA THCT PabOTHI MOXKET OBITH HAMKMCAH OT PYKH WIJIM Hale4yaTaH Ha MPUHTEPE.
DJIeKTpOHHAs BepCUs TUTYJIBHOTO JIMCTa HaxoAuTcs Ha caiite 'Y Alla.

Mertoaunueckue yKa3aHusl 1O BBIIOJHEHUIO J1a00paTOPHBIX pabOT MPUBEIEHBI B CIEIYIOIINUX
nocobusx umeromuxcs B onommorexke ['Y ATl B Hare4aTaHHOM H SJIEKTPOHHOM BHJIE:

4. Mexanuka. KoneGanus u BomHbl. MonekynsipHas ¢usuka. JlabopaTopHblii MpakTUKyM

//M.N. Kosanenko, H.II. JlaBpoBckas, H.H. JlurBunoBa, [I'.JI. Ilnexorkuna, JI.E.
[Torapes, B.K. IIpunumnko,. FO.H. Ilapes, b.®. [ludpun, 2014, 132 c.

5. DnextpuuectBo W MmarHetusM. JlaGopatopusiii npaktukym// /E.H. Kormukos, C.A.
[Mepbak, .1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6umxkas, H.IT. JlaBposckas, H.H.



JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpunmunko, E.B. Pyrskos, , FO.H. [apes, b.®.
Hludpun, 2010,84 c.

6. BomnoBas ontuka JlaGopatopubiii mpaktukym //E.H. Kotmukos, W.II. KpekrtyHoBa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tpomnun 2013 68 ¢

7. KBanToBas ¢usuka. Jlabopatopubrii npaktukym //I.A. BecumueBa, .1 Komanenko,
H.II. JlaBpoBckas, H.H. JlutBunoa, B.®. Opnos, B.K. IIpununko, C.I1.Danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

11.4. Meroauueckue yKazaHus JUIsi 0OYyYaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xoje BBIIOTHEHHUS CaMOCTOSATENBHON padOThI, OOYUAIONIHIICS BBIOTHSIET paboTy Mo
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IperojaBaressi, HO 0e3 ero HemocpeICTBEHHOrO
y4acTusl.

s oOyvarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTENbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, Yy oOydaromierocsi GpopmMupyercs
1enecoo0pa3Hoe IIAHUPOBaHUE PabOUero BpEMEHH, KOTOPOE MO3BOJIET UM pa3BUBAaTh YMEHMUSI
Y HaBBIKM B YCBOGHHMM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHUI, 00ECIeurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TNIEpUOJ OOYUYEHHs, IOMOTAaeT IIOJyYUTh HABBIKA TTOBBIIICHUS
pohecCHOHANBHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4aromuXCs SIBISIFOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCLUILINHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX PaboT (11 00y4aromuxcs
10 32049HOM (hopme 0OyUeHHS ).

11.5. MeTtoauueckre yKazaHusl JUIsi OOyYaroIMXCS IO MPOXOXKICHHUIO TEKYILIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroImuxcsl, OCyIIECTBISEMOI0 B TEUEHUE CeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

OcHOBHBIMHU (haKTOpaMH TEKYLIETO KOHTPOJSI 3HAHWHM OOYYaroLIUXCs SBISETCS YCTHBIH
ONpOC Ha JIEKUMOHHBIX WM TNPAKTHUYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpenctBaMM TEKYyHIETO KOHTPOJs MOTyT ObITh Oecelbl mpenojaBaTelss W CTYJEHTA,
KOHTPOJIbHBIE BOTIPOCHI U 3a/1aHUS.

Pe3ynbTarhl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH CIYXaT OCHOBOM AJI MPOMEKYTOYHOU
aTTeCcTallMU: TOJyYEHHs 3a4eTa WIK JO0MycKa K dK3aMeHy WK Au(epeHnaIbHOMY 3a4eTy Mo
yueOHOW TUCIUILTUHE.

B Tteuenune cemectpa s nomycka K K AdK3aMeHY Wi JU(epeHIHATbHOMY 3a4eTy
CTYACHTY HEOOXOAUMO cAaTh He MeHee 75% 1abopaTopHbIX U MPAaKTUYECKUX padoT.

11.6. Meroauueckue yka3zaHUs Ui OOYYarOIIUXCS 10 MPOXO0XKICHUIO MPOMEXKYTOTHOM
aTTECTALIUH.

[Ipomexyrounas  arrectauus  oOydaroluxcsi — MpeaycMaTpuUBaeT  OLIEHHWBAaHUE
IPOMEXYTOUYHBIX M OKOHYATENIbHBIX Pe3ylbTaToB 0OyueHHs mo aucuuruiiHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OIEHKM 3HAHHWH, MOJy4YeHHBIX OOydYalolmMMcs B Ipoliecce
U3y4eHHs BCel AMCUUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSITENIbHOU paboThl, CHOCOOHOCTH
OPUMEHSTh MX JUIS pEIIeHUs MPAaKTUYECKUX 3aJady. DK3aMeH, Kak IMpaBuiIo, MPOBOAMUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIIAETCsl aTTECTAllMOHHOM OLIEHKOM «OTIIMYHOY,



«XOPOIIOY», «yIOBIECTBOPUTEIBHOY», «HEYAOBIECTBOPUTEIBHO». DK3aMEH MOXET IMPOXOJIUTh B
BUJIE YCTHOT'O OMpPOCa UM TECTUPOBAHHUS.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




