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AHHOTaUs

HucuuruinHa «®Pu3nka» BXOAUT B 00pa30BaTeNbHYIO IPOrpaMMy BBICIIETO 00pa30oBaHUs
10 HampaBJIeHUIO NOATr0TOBKM/ crienuanbHoCcTH 24.03.02 «CucteMsl yrpaBieHUs IBUKECHUEM U
HaBUrauus» HamnpaBieHHocTH «[IpuOopel W CHUCTEMBl OpHUEHTAlMHU, CTAOWIM3ALUM U
HaBuranum». Jlucruruimmaa peanusyercs kapeapoit «Ne3y.
JlucuuiuinHa HaueseHa Ha GOpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOUIMX KOMIIETEHIIMH:
OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MaTEMaTHUECKOTO aHAJIN3a U MOJIEIMPOBAHUS, TEOPETHUECKOTO U SKCIEPUMEHTAIbHOIO
UCCIIEIOBaHHS B TPOPECCUOHATILHOM 1S TETbHOCTI
[IpenoaBanve JIUCHMIUIMHBI IpegycMaTpuBaeT cieayromue (opMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKIINH, JabopaTopHbIe PadOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIbHAS
paboTa CTy/ieHTa, KOHCYJIbTALUH.
CopneprxaHue TUCIMIUIMHBI OXBAThIBACT KPYT BOIPOCOB, CBSI3aHHBIX € MpodIeMaMu o01iein
bu3UKH.
[IporpaMMoil IUCHUIUIMHBI HPEIYyCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJA: TEKYILUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe 3K3aMeHa.
OO0mast TpyJO0eMKOCTh OCBOCHHSI JUCIHUIUIMHBI cOcTaBlsieT 13 3adeTHbIX enuHuUI, 468
4acoB.
S3bIK 00yUYeHUs 10 AUCIHUIUINHE «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 CTYACHTaM pPa3BUTh M IPOJEMOHCTPUPOBATH HABBIKKM B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

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

1.2. JlucuMIuiiHa BXOJHUT B COCTaB 005A3aTeIbHON YacTH 00pa30BaTeIbHON 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 WJIM WX 4acTsMu. KOMIETeHIINY U WHAWKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) Konx n HaumeHoBaHue Konx n HauMeHOBaHME HHIMKATOpA
KOMIIETEHIINH KOMIIETCHIIMH JOCTHKEHMS] KOMIIETEHIIUU

OIIK-1.3.1 obOmagaeT MaTeMaTHYECKUMHU
OIIK-1 Cnocoben A i
N 00IIEH)KEHEPHBIMH 3HAHUSMH B 00J1aCTH

p €CTECTBCHHOHAYYHBIX M OOMEHHKCHEPHBIX

€CTECTBEHHOHAYYHbIC

JUCLIUILINH
1 OOIICHH)KEHEPHBIE

OIIK-1.Y.1 ymeTb npuMeHsTh 3HaHUS B
3HAHMS, METOIBI

00JacTH eCTECTBEHHOHAYYHBIX U
MaTEMaTHYECKOTO
O6menpodeccronanbHbIe AHALI3A I 0OIIENH)KEHEPHBIX JUCIUTIINH
KOMIIETCHIINHU OIIK-1.VY.2 ymeer npoBOIUTH

MOJICIIUPOBAHUS,

MaTeMaTUYeCKHE PacueThl U
TEOPETUYECKOI0 U o

MaTeMaTHYeCKUi aHAIHU3 B
AKCIIEPUMEHTAILHOTO .

PO eCCUOHAIBHON NeATETHHOCTH
MCCJICJIOBAHMUSI B

N OIIK-1.B.1 umeeT HaBBIKH TEOPETUYECKOTO

poQeCCHOHAIBHON

1 DKCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS B
JIeATETbHOCTH

po(ecCHOHANEHON e TENbHOCTH

2. Mecro nucuumianssl B ctpykType OI1
HucnunnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYEHHUH CIENYIOUIUX JUCLMILINH:
— Jluneitnas anredpa
— MaremaTnyeckuil aHaiu3
— Teopus BeposTHOCTEN
3HaHMs, TOJNyYEHHbIE NPU U3YUYEHUU MaTepuana JaHHOM JHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsI IPU U3YUYEHUU IPYTUX JUCLUILINH!
— DJIEKTPOTEXHUKA
— DJIEKTPOHUKA

3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 10 TUCIUIINHE (M paclpeieleHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITMHbI

TpyaoeMKOCTb IO ceMeCTpaM

Bun yuebHol paboThl Bcero Nol Noo No3

1 2 3 4 5




Oobwasn mpyooemKocmeo OUCUUNIUHBL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
AyoumopHhuie 3anamus, BCETO vac. 204 68 68 68
B TOM YHCIJIE:
nexmun (JI), (gac) 102 34 34 34
npakTuaeckue/cemunapckue 3anstus (I13), 17 17
51 17
(gac)
naboparopusie padbots (JIP), (dac) ol 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 108 36 36 36
Camocmosamenvnasn paboma, Bcero (4ac) 156 76 40 40
Buo npomesicymounoit ammecmayuu. 3a4er, JK3., OK3. OK3.
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3., OK3.
DK3.*%*) OK3.

*

*
IIpumedanue: KaHaMAATCKHI 9K3aMeH

4, ConepmaHI/Ie AUCHUITIIMHBI

4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Paznensl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Pazgensl, TeMbI JUCITUTIIMHEI Jlexkun 113 (C3) JIP KII CPC
(qac) (qac) (qac) (gac) (gac)
Cewmectp 1
Paznen 1. Mexanuka 11 6 5 25
Paznen 2. KoneGanust 1 BOJHBI 11 5 6 25
Pasnen 3. MosekynspHas Gpu3uka 12 6 6 26
Hroro B cemecTpe: 34 17 17 76
Cemectp 2
Pasnen 4. DeKTprUyecTBO 11 5 6 13
Pazzen 5. Marunerusm 11 6 6 13
Pazgen 6. Onrtuka 12 6 5 14
Hroro B cemecTpe: 34 17 17 40
Cemectp 3
Pazzen 7. KBanroBast onruka 11 5 6 13
Paznen 8. KBanToBas MEXaHHUKa 11 6 6 13
Paznen 9. Craructuueckas usuka 12 6 5 14
Hroro B cemecTpe: 34 17 17 40

1.1. Copep:xanue pa3ieioB U TeM JIEKIHOHHbIX 3aHATHI




CopepxaHuie pa3JelioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0HIIE 3.

Ta6muma 3 - ComeprxaHue pa3eioB U TeM JECKIIMOHHBIX 3aHSITHIA

Howmep paznena

Hazpanue u COACPIKAHUC PA3ACIIOB U TEM JICKIIMOHHOTI'O ITUKJIA

Pazgen 1.

Mexanuka

[Ipenmer Mexanuku. MexaHnuuyeckoe ABWKeHue. [loHsaTue
COCTOSIHMSI M JCTEPMHUHHM3M B KJIIACCHUECKOM MeEXaHUKE. YPpaBHEHUS
NBIKECHMUs. [ paHUIBI  NMPUMEHHUMOCTH  KJIACCHYECKOM  MEXaHHWKH.
PengaTuBuCcTCKAas 1 KBAHTOBAs MEXaHUKA

Kunematuka paBukeHHs MaTepuaibHO TOYkU. CKOpPOCTh H
yckopenue. HopmanbHoe U KacatelbHOe yckopeHus. Pagnyc KpuBU3HBI
Tpacktopuu. OCHOBHasl 3ajlaya KUHEMAaTUKH MaTepUAIbHOM TOUKH.
KunemaTtuka neuxeHus aOCOJIIOTHO TBEpAOro Tena. Bpaienue TBepaoro
TCJIa BOKPYT HGHOI[BH)I(HOﬁ ocu. CBsI3b IMHEHUHBIX U YIJIOBBIX BCJIMYMUH
I[IpU BpamaTCJIbHOM ABWKCHUU.

I/IHepHI/IaJII)HI)IG CUCTCMBI OTCYECTA. OCHOBHEIE 3aKOHBI
KJaCCUYECKON IMHAMUKH - 3aKoHbl HpioToHa. OcHoBHas 3agada
JUHAaMHUKHN MaTepI/IaHLHOﬁ TOYKH. HCI/IHepHI/IaJ'IbHBIe CHUCTCMBbI OTCUYCTA.
(@)78)13 HHCPLOUH. 3aKoH COXPAaHCHUSA HMITYJIbCA. HeHTp MaCcC M €Io
JBHXKXCHHUC. Cucrema HeHTpa Macc.

Mexanuueckas pa60Ta U MOIIHOCTB. Kunernueckas OHCPI'U:.
Ilons cun. KOHCCpBaTI/IBHHe W JUCCUIIAaTUBHBIC CHJBL. Y CJIOBHUE
NOTCHIUAJIBHOCTH  IIOJIA CHII. 3aMKHYT]':>IC U HE3aMKHYTBIC CHCTCMBI.
IloTenunanbHas OHEpTHUsd CHUCTCMBI. CBs3b MCKOY MOTEHIIHAIbHON
3Heprneﬁ U TIO0JIEM  KOHCCPBATHUBHBIX  CHIJIL. 3aKkoH COXpaHCHUA
MEXaHUYECKOI OHCPIUH. CucreMbl CAWHUII.

MOMEHT CuiIbl 1 MOMEHT UMITYJIbCa. Y PABHEHHE MOMEHTOB. 3aKOH
COXpaHEHMsI MOMEHTa HMIyJbca. MOMEHT uMMyibca TBEPAOrO Tela
OTHOCUTEJIbHO HEMOJABMXKHOW ocu. MomeHT wuHepuuu. OcHOBHOE
ypaBHEHHE JMHAMUKHM BpalllaTeJIbHOIO JBMXKEHUS TBEPJIOro Teja.
Kunernyeckass sHeprusi Bpallalolerocss TBEPAOro Teia. YpaBHEHUS
JIBUKEHMS U YCIIOBUSI PABHOBECHUS TBEPJOTO TENA.

[Mpunnun otHOCcHTENbHOCTH ["anunest, mpeoOpazoBanus [ anmes.
[Toctynatel criennaibHON TEOPUHU OTHOCUTENbHOCTH. [IpeoOpa3oBanmst
Jlopenna u ciencreus u3 HUX. OCHOBBI PENIATUBUCTCKON MEXAHUKH.
WNuTepBai, ero MHBapuaHTHOCTh. PenstuBucTckuil nMiyisc. OCHOBHOE
YPaBHEHHUE PEIATUBUCTCKON NMHAMUKU. KnHeTn4eckas s3Heprus
pENATUBUCTCKOMN YacTullpl. CBsI3b Macchl U 3HEPTUU. CBSI3b MEXIY
SHEPTUEH U UMITYJIHCOM YacTullbl. OCHOBHBIE UJIEH 00IIEH TeOpHUH
OTHOCHUTEJIBHOCTH

Pa3nen 2

dusnka koaebaHuii U BOJIH




I'apmoHnueckuit u AQHTapMOHUYECKUU OCLIUJUIATOP
(MaTeMaTU4ecKuii MasTHUK, (U3NYECKUH MAasATHUK, KoJeOaHHUS IMOJ
neiictBueM yrnpyrou cuisl). Cinoxxenue konebanuil. @usnueckuil cMbICI
CIEKTPAJIbHOTO pa3IoKEeHUsl. Juddepenunansuoe ypaBHEHUE
kosnebanuil. CBoOonHBIE, 3aTyxarolme KoyiebaHusa. BbIHyXaeHHbIE
Kosiebanus. Pe3onanc.

Kunematuka BOJIHOBBIX IIPOLIECCOB (IUIOCKUE U ceprudecKue
BOJIHBI). BonHoBoe ypaBHeHue. [IpuHuun cynepno3uuuu. JHeprus
BoJIHBL [loTOK SHEeprun. IHTeHCHBHOCTH BOJIHBL. CTOsTUast BOJIHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOH BOJHBI. DddexT Jomnepa mis
3BYKOBBIX BOJIH

Paznen 3

MonexymsipHas Gpusuka

TepmoauHaMuyeckue cocTosiHUS U mponecchl. [lonsTre pyHkunu
cocrosiHus. Buyrpennss sneprus. KomuuectBo Ttermorsl. Pabora Tena
opu u3MEeHeHuH ero oObema. IlepBoe Hauaio TEpMOJMHAMHUKU.
Temmeparypa © BHYTPEHHSS OHEpPrus Kak (YHKIHS COCTOSHHSL
Temnoemkoctb. DHTponusa. BTopoe u TpeThbe Hadasa TEpMOJMHAMUKH.
Teopemsl Kapno. 3akoH Bo3pactanus suTponuu. [lopsaok u 6ecropsiiok
B nipupoze. TepmoauHamuueckre GyHKIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHsSI SHEpIUs,
TEIUIOEMKOCTH, ypaBHeHHe ajauabaTbel, paboTra MpU  pa3IMYHBIX
nporeccax, dHTpomnus). BepostHocte u QuykTyanuu. Pacmnpenenenus
Maxkcemia. CkopocTH TEMJIOBOrO JIBWXKEHUS MoJiekyn. CpenHss
KMHETHYecKasi dHeprus Mojekysl. OCHOBHOE ypaBHEHHE KHHETHYECKOMH
TEOpUU HJealbHbIX ra3oB. Pacnpenenenue bonbpimana. DHTponus u
BEpPOATHOCTh. Da30Bble paBHOBECHS W MpEBpallleHUs. DIEMEHTbI
HEPaBHOBECHON TEPMOAWHAMHUKHU. JSIBIIEHUA IIEpPEHOCA, KUHETUYECKUE
asienHus. KonaeHcupoBaHHOe cocTtossHMe. KuHeMaTmka M JIHMHaMUKa
JKUJKOCTEN U Ta3oB.

Pa3nen 4

DNEeKTPUYECTBO.

DJEKTPOCTaTHKA B BAKyyMe. 3aKOH COXPAHEHHUS NIEKTPUUECKOTO
sapsina. 3akoH Kynona. Cuctems! enunaun. [IpuHnmn cynepno3unmu.
Cucrembl 3apsKeHHBIX YacTHIL. DJIEeKTpUUecKuil qunois. Pabota cun
BIIEKTPOCTATUYECKOrO Mo, Teopema 0 IMPKYIALUA BEKTOpa
HanpsDKEHHOCTH. [10TeHIManbHOCTD 3JIEKTPOCTATUYECKOTO TOJIS.
HanpspkeHHOCTh M MOTEHIMAN SJIEKTPOCTATUYECKOTO TOJISL. CBSI3b MEXKIY
Humu. Teopema ['aycca 11t 37IEKTPOCTATUYECKOTO I0JISL B BAKYyME.

[ IpumeneHue TeopeMsl ['aycca k pacdeTy IoJIeH.

DnexTpocTaTHKa B BelecTse. Tunsl nuanekTpukos. [lonspuzanus
TAIeKTpUKoB. CBOOOIHBIE W CBA3aHHBIE 3apanbl. JludnexTpuyeckas
BOCIIPUUMYHUBOCTG. J{MAJIEKTpUUYECKass MPOHUIIAEMOCTb. DJIEKTPHUUYECKOE
cMmemenne (MHAyknus). Teopema [aycca Juid 3JI€KTpUUYECKOrO TOJS B

TUAJICKTPUKE. YCIIOBUSI HA TPaHUIIEC pa3jelia ABYX AUAJIEKTpukoB. [lome




BHYTpM TIPOBOJHMKa ® Yy ero mnoBepxHoctdu. OOmas 3amada
AIEKTPOCTATUKHU. DIEKTPOEMKOCTh IPOBOJHUKA.

Konpnencaropbl. OHeprust CHUCTEMBI JJIEKTPUYECKUX 3aps/IOB.
OHeprusi 3apsHKEHHOTO TNMPOBOAHMKA. OOBEMHAs IUIOTHOCTh SHEPIHU
AIIEKTPUYECKOTO TOJIS.

VYcnoBusg CyHIECTBOBAHMSI AJIEKTPUYECKOTO TOKAa. YpaBHEHHE
HENPEPBIBHOCTU. DJIEKTPOJABIKYIAs cuia. HemoTeHIMaabHOCTh MOJIs
cropoHHUX cui. 3akoHbl Oma u JDxoyns-JleHma B HHTErpajibHOM U
nuddepeHraIbHoR Gpopmax.

Pa3nen 5

BHCKTpOI[I/IHaMI/IKa

MarnurocTaTtuka B BEIIECTBE. HamaranueHHoCTb.
Monekynspusie TOKM. MarHutHas BOCIPUUMYMUBOCTh. MarnuTtHas
MPOHUIIAEMOCTh. HampsskeHHOCTh MarHUTHOrO mojs. Jnamarnetukw,
napamMarHeTHKy, ¢eppoMarHeTHkd. Teopema O IUPKYISALUU BEKTOpa
HAIPsDKEHHOCTH MarHUTHOTO MoJis (MHTerpaibHas u nuddepeHuanbas
¢dopMbI). YCiloBUS HA TPaHUILIE JBYX MarHEeTUKOB.

3akon Papanes. [IpaBuso Jlenma. CamonHIyKIIHS.
WuayktuBHOCTh. B3auMHas nnaykuus. B3aumHas HHIYKTUBHOCTb.
OO0bemMHast IVIOTHOCTbh 3HEPIMK MarHUTHOT O 1oJisd. Buxpesoe
anekTpuyeckoe nojie. Tok cmemenus. Cuctema ypaBHeHui MakcBeuia.
Martepuanbhble ypaBHeHUs. KBazucranmonapusie Toku. IHBapuaHTHOCTh
ypaBHeHU MakcBeia OTHOCUTENIBHO ITpeoOpa3oBanuii Jlopeniia.
[TpyHIMIT OTHOCUTENIBHOCTU B JIEKTPOJAUHAMUKE.

Pasnen 6

Onruka.

BonHoBoe ypaBHeHUE 115 JIEKTPOMarHuTHOM BosiHbI. CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH. BekTop IloitHTHHTa. IHTEHCUBHOCTH CBETAa.
DddexT Jomnepa 1ist 3MeKTPOMArHUTHBIX BOJIH. OTpakeHUE 1
npenomiieHue ceera. Ontudeckoe nzoodpaxenue. [Ipunuun depma.
Wntepdepeniius cBera. KorepeHTHOCTE 1 MOHOXPOMaTHYHOCTb.
Hudpakuus csera. [Ipunuun I'olirenca-dpenens. Meroa 300 @penens.
Hudpakuus OpayHrodepa Ha menn U AUPPaKIMOHHON pelIeTKe.
["onorpaduu. EcTecTBeHHBIN U MONSIPU30BaHHBIN CBET. 3aKOH Matoca.
[Tonspu3zanus cBeTa npu OTpakeHUHU U NperoMieHnH. 3aKoH bprocrepa.
JBoiiHoe nydyenpenomiienre. HopmanbHas u aHOMalIbHAs TUCTIEPCHS.
dazoBas u rpynnosas ckopoctu. ®opmyna Panes. Dnementsl @ypre -
ONTHKH.

Paznen 7

KBaHnToBas ontruka

TennoBoe uznydenue Ten. 3akoH Kupxroda. 3akoHbl H3ITyueHUs
abcomoTHO uepHoro Tena. KmanroBas rumore3a u Qopmyna Ilnanka.
KBantoBas ontuka. @otosdpdekr, onbsitel CroseroBa. DOTOHBI
[aBnenne cBera. KopnycKyiaspHO-BOJHOBOW Jyanu3M JJis  CBETa.
Oddext Komnrona.




Pa3zmen 8

KBanroBasg Mexanmka

Teopuss bopa. Omnbitet ®panka u I'epma. KopnyckymnsipHo-
BOJIHOBOW Jyanu3Mm Mukpodactull. ['mmoreza ae bpoins. ®azoBasg u
rpynmnoBasi ckopoctu BoiiH A€ bpoiuis. Bonnosoit naket. Ctatuctuyeckoe
UCTOJIKOBaHWE BOJH Jae¢ bpoiurt. IlpuHuun  HeonpeneneHHOCTH
[eiizenbepra. BomHoBas GyHKIMS, €€ OCHOBHBIE CBOHCTBA. OrmepaTopsl
¢u3nveckux BENMMYMH. BpeMeHHOoe U CTallMOHAPHOE YpaBHEHHUE
[lIpenuHrepa, KBaHTOBBIE COCTOSIHUS. KBaHTOBBIE YpaBHEHUS JBUKEHUS.
CBoOomuas uactuna. Yactuma B OECKOHEUHOW ITOTEHIIMAJIBHON SIME.
KBanrtoBbiii ocumuiarop. HyneBas osHeprusi, HyneBble KojeOaHUs.
[TpoxoxkaeHre YacTUIBI 4Yepe3 MOTCHIMANbHBI Oapbep. TyHHEIbHBIN
addekr.

AToM BOJOpoJIa B KBAaHTOBOM MexaHuke. KBaHTOBBIE uucIia.
OpOuTanbHbI MEXAaHUYECKHMM W MarHUTHBIA MOMEHTBI JJIEKTpPOHA B
atome. OpOutanibHOe rUpoMarHutHoe oTHomeHue. OmnbiT IlTepHa u
I'epnaxa. CnuH snektpoHa. [IpyHIMI TOXIECTBEHHOCTH MUKPOYACTHIL.
@®epmuonbl U 0030HBL. CHUMMETpUST BOJHOBOM (DYHKIIUU CHCTEMBI
onuHakoBbiX 4Yactull. [lpunnun Ilaymu. OObsicHeHHE NEepUOIUYECKON
cucreMsbl ieMeHToB J[.M.MeHeneeBa. DHEpreTHUECKUid CIIEKTP aTOMOB
1 MoJieKyJL. [Ipupona XuMu4ecKkou CBs3H.

Pa3nen 9

Cratuctuueckas Gpusnka

Craructuueckuii meton. @a3zoBoe npoctpancTBo. Pacnpenenenue
['n66ca. CraTucTueckoe UCTOIKOBaHUE SHTponuu. CBOOOIHAS SHEPTHUAL.
CratucTyecKkoe OIKMCAHME KBAHTOBOM CHUCTEMBI, pa3jiuuue  MEXAy
KBaHTOBOMEXAHUYECKOU u CTaTUCTUYECKOMN BEPOSITHOCTSIMH.
Kimaccnueckass ~ cratuctuka — MakcBemia-bonenmana.  KBaHTOBBIE
cratuctuku Pepmu-/lupaka n boze-Oiinmreilina. CpaBHEHHE pa3IHMUHbIX
CTaTUCTUK.

Pacnpenenenne @epmu-/{upaka 18 3JIEKTPOHHOIO — rasa.
DOnekTpoHbl B KpucTamiax. OHeprusa @Pepmu, BBIPOKACHHBIA U
HEBBIPOKJEHHBIN  3JEKTPOHHBIM ra3. OJIEKTPOHHAs TEIUIOEMKOCTb.
TennoeMKoCcTh KpHUCTAIIMYECKOM pemieTku. Kraccuueckas Teopus,
Teopus DiiHmTeiHa u Jlebas. ®ononbl. DOTOHHBINH ra3.

IIpakTuyeckue (ceMMHAPCKHUE) 3aHATHS

Tembl IpaKTHUECKUX 3aHATUI U UX TPYJOEMKOCTb IIPUBEACHBI B Ta0OHIIE 4.
Tabnuua 4 — IIpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

No T Ne
| Temnr IPAKTHYCCKUX 3aHSTHIL @OpMBI IPAKTUYECKUX 3aHATUN PYROCMKOCTR, | paznena
n/m (qac) UCIIUII-
AACIY
JIHBI
Cemectp 1
1 Kunematuka u [uHaMuKa Pemenue 3amag 2 1




MAaTepHaAIbHON TOUKH

Kunematuka u 1uHaMHKa
a0COJIFOTHO TBEPJIOTO TeJa

Pemenue 3anau

CHCI_[I/IaJ'II)HaH TEOpHA
OTHOCHUTCIIBHOCTHU

Penrenue 3anau

Kunemaruka u quHamMuka
KoJieOaHuil

Penrenue 3anau

XapakTepUCTUKHA BOJHOBBIX
IIPOLIECCOB

Pemenue 3anau

MonekynsapHo-
KMHETUYecKasi TeOpUs

Penrenue 3anau

Cemectp 2

HanpsixeHHOCTD M
ITOTEHIMAT
JIIEKTPOCTATUYECKOTO I10JIS

Pemenue 3anau

I[BI/I)KGHI/IG 3apPsA’KCHHBIX
4aCTull B
QJICKTPOCTATHUYCCKOM I10JIC

Pemenne 3anau

Jn35exkTpuku B
JIEKTPUYECKOM TI0JIE.
Konnencaropst

Pemenne 3agau

XapakTepucTuKu
JIEKTPUUYECKOTO TOKA

Pentenue 3amau

Wuaykuust MarHUTHOTO
ouist. CHIIBI B MATHUTHBIX
IOJISIX

Pemenne 3agau

3aKOH 3JEKTPOMarHUTHOU
unaykuuu ®Papanes. Padbora
B MarHuTHBIX I10JIAX

Pentenue 3amau

Wntepdepennus,
auQpakius, Moyspu3anus

Pemenne 3agau

Cemectp 3

TermoBoe n3nyyeHue,

dhoTodddext

Penrenue 3anau

O¢pdext KomnroHna,
cBOMCTBa (POTOHOB

Penrenue 3anau

AtoM Bogopozaa
Jlocrynarst bopa

Pemenne 3anau




4 CooTHotieHne Pemenue 3anau 3 8
HEOIPEEIEHHOCTEN
I'eiizenOepra, BOJIHBI /1€
bponna
5 VYpasuenue lllpeaunrepa Pemenue 3amau 3 8
[ToreHnmanbHbIe Oapbepbl
6 KBanToBas cratucTuka Pemenue 3amau 3 9
Bceero: ol
1.3. JlaGopaTtopHble 3aHATHS
Tembl 1aOOpaTOPHBIX 3aHATUH M UX TPYAOEMKOCTh NMpHUBEAEHBI B Tabmuie 5. JlabopaTopHbie
paboTHI BHIOIHSIOTCS B PAMKAX BBIACICHHBIX y4eOHBIX YAaCOB IO BRIOOPY MPEIo1aBaTeNs
Tabnuna 5 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
Ne T
2 TTIOEMKOCTb
HanmMeHnoBaHue 1a00paTopHBIX paboT py. > | Nepasnena
/1 (1ac) JUCIUTUTUHBI
Cemectp 1
1 MasitHuk MakcBesia 4 1
2 HakonHbI# MasiTHUK 4 2
3 CTOJIKHOBEHHE TIIAPOB 3 1
4 Matemaruueckuil 1 00OPOTHBIN MasiTHUKU 3 2
5 OnpeneneHne CKOPOCTH 3BYKa B BO3AYXE 3 3
Cemectp 2
6 Ornpezenenue IEeKTPOEMKOCTH KOHIEHCaTOpa 4 4
7 HccnenoBanue penakcaimoHHBIX KOJIeOaHMi 4 4
8 Omnpenenenne TOpU30HTATIHLHON COCTABIISIONICH 3 5
HaNPSHKEHHOCTH MarHUTHOTO TOJIST 3eMIIH
9 Omnpenenenne yaenbHOro 3apsaaa dJ1eKTpoHa 3 5
10 Konwsna HeroTona 3 6
Cemectp 3
11 IIpoBepka 3aKOHOB TEIIOBOTO U3JIy4EHUs 4 7
12 Bremnnii poroaddexr 3 7
13 S dexr Xomra B repMaHuN 4 9




14 Omnpenenenre NOTEHIUAIOB BO30YKICHUS aTOMOB 3 8
15 OmnpeneneHre MIMPUHBI 3aMPEIIEHHON 30HBI 3 9
MOJTYIIPOBOTHUKA
Bceero: | 51

1.4. KypcoBoe npoekTupoBanue (padora)

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

1.5. CamocrosiTejibHasi pa6oTa CTYJ1€HTOB
Bupl caMmocTosTenbHON paObOThI M €€ TPYI0OEMKOCTh IPUBEICHBI B TA0IHUIIE 6.

Tabmuna 6 Buapl caMocTOsTETHHON pabOTHI M €€ TPYJOEMKOCTh

Bun camocTostenbHON pabOTHI Bcero, gac | Cemectp 1, gac| Cemectp 2, yac| Cemectp 3, uac
1 2 3 4 5)
CamocrosiTeJibHast padoTa, BCero 156 76 40 40
W3y4YEeHHE TEOPETUYECKOTO MaTepHraa 78 38 20 20
nuctumuas (TO)
IMoarororka k Tekymemy koHTpoito (TK) 78 38 20 20

2. IlepeyeHb y4eOHO-METOAUIECKOTO O0ecTiedeHHs /IS CAMOCTOSITETbHOM
padoThl 00y4YAOIIUXCH MO0 JUCHUILINHE (MOTYJII0);

Y4eOHO-MeTOAMYECKHE MaTepHallbl Ui CaMOCTOSITeNIbHOM paboThl CTYAEHTOB YKa3aHbl B
.o 8-10.

3. IlepeyeHb OCHOBHOW M JOMOJHUTEILHOMN JUTEPATYPHI
3.1. OcHoBHas JMTEpaTypa

[TepeyeHs OCHOBHOM TUTEPATYPHI IPUBEIEH B TaOIHIIE 7.
Tabnuma 7 — [lepeueHb OCHOBHOM JTUTEpaTypHI

HIudp bubnuorpaduueckas cepiika / URL anpec KonnuecTBo 3K3eMIUISIpOB B
Ooubnuorexe

(KpoMe 3IIeKTPOHHBIX
HK3EMILISPOB)

[53(075)] CagenneB U.B. Kypc o6mieit pusuku: Yuednoe nocodue | ®O(4), 'C(94), I'CU3(1)
B 3 1.2014. T.1. Mexanuka. MonexynspHas pusuka

[53(075)] CagenweB U.B. Kypc o6mieit pusuku: Yuednoe nocodue | ®O(4), 'C(94), ICU3(1)




B 3 1. 2014. T.2. DnekTpuuecTBO U MarHeTu3M. BoHBI.
OnTuka.

[53(075)] CagenbeB U.B. Kypc o6mieit ¢pusuku: Yuedbnoe nocooue | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBanToBas ontuka. AToMHas (HpU3MKa.
®usuka TBepAOro Tena. Pu3uka aTOMHOrO sIpa u
3JI€MEHTapHbBIX YaCTHUII

[53(075) CagenbeB U.B. Kypc ¢pusuku: YueoHOe mocodue B 3.T. dO(2), 'C(98)
Cl12 T.2. OnexrpuyectBo. Konebanus u BoiaHbl. BomHOBast
ontuka. 2008

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

[53(075) Tpodumora T.U. Kypc dusuku. 2007, d0O(3), I'C(27
T76]

3.2. JlonmoJHHWTEJIbHAs JIUTEpATypa

[TepeueHsb AOMOIHUTEIBHON JINTEPATYPHI PUBEICH B TaOJIHIIE 8.
Tabnuna 8 — [lepeueHb 1ONOTHUTENBHOMN JTUTEPATYPHI

Hludp bubmuorpaduyeckas ccpika/ KonnuecTBo 3k3eMIuIsIpoB B
URL anpec ouobmoreke
(KpoMe 3JeKTPOHHBIX 3K3EMIUISIPOB)

53(075) T76] Tpodumona T.U. Kypc duzukmu. I'C(35), KJI(5) T'C(134), II'(8)
2003
[531 B83] Hponos U.E. Mexanuka: I'CU3(1), CO(1), ®O(4) ®O(2), 'C(66),

OcHoBHBIE 3aK0HEL. M.: ®us-
maTiut, 2015

[ 537(075) U83] Uponos N.E. Dnexrpomaruerusm. | CO(1), ITI'(18)
OcHoBHbIe 3ak0HBL. 2015

534.2(075) 183] Hponos U.E. BonHosblie DO(63), I'C(14), III'(8)
nporecchl. OCHOBHBIE 3aKOHBI.
M.: ®uz-matiut, 2015

530.145(075) 183 Uponos N.E. KantoBas ¢usuka. | ['C(66), [TI'(16)
OcHoBHble 3ak0HBL 2015

[531 B83] Hponos U.E. dusnka dO(3), I'C(138), IIT°(30),
MakpocucTeM. OCHOBHBIC 3aKOHBI.
2015,




4. llepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH

MHTEPHET, HeoOX0AMMBIX JIJISI OCBOECHHS U CIUIIIMHBI

[lepeuenr  pecypcos

nHpopMannoHHO-TelekoMMyHukaimonHon  cetm  MMHTEPHET,

H€O6XOI[I/IMBIX AJI1 OCBOCHHA JUCHUIIIIMHBI IIPHUBCICH B TaGJ'II/IL[e 9.

Ta6muma 9 — Ilepeuens pecypcoB uHhopmarmoHHo-TeaekoMmyHukarmonHo cetu MHTEPHET,
HEOOXOAUMBIX JJIsI OCBOCHUS TUCIUTIINHBI

URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubnmorexa ['YAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusuka 3

5. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPHU
OCYIIeCTBJICHMH 00Pa30BaTeJIbLHOIO MpoLecca Mo TUCHUILTHHE

5.1. IlepeyeHb MPOrpaMMHOIO o0ecrieYeHusl

HepequL HCIOJIB3YEMOI'0 IPpOTpaMMHOI'O obecreyeHus MMpCACTaBJICH B Ta6n1/1ue 10.

Tabnuma 10 — Ilepeyens nporpaMMHOro o0ecrieueHus

Ne i/t

HaunmenoBaunue

He npenycmoTpeno

5.2.

Hepeqeﬂb I/IH(l)OpMaIII/IOHHO-CleaBO‘-IHI)IX CHUCTEM

[lepeueHp MCOIB3yEMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM Ipe/icTaBieH B Tabnuue 11.
Tabmuua 11 — Ilepeuerb HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne n/nn HanmeHnoBanue
He npenycmorpeno
6. MarepuajibHO-TeXHHYecKas1 0a3a, HeoOX0oaMMAs ISl OCYIIeCTBJIEHUS
o0pa3oBaTeJILHOTO MpoLecca Mo AUCHUIIHHE
CocraB MaTepuaIbHO-TEXHUYECKOW 0a3bl pejcTaBieH B Tadnuie 12.
Tabmuma 12 — CocraB MaTepranbHO-TEXHUUECKOH 0a3bl
. . Howmep aynuropun
HanmeHoBaHME cOCTaBHOM YacTH MaTepHaIbHO-TEXHHUYECKOI
Ne n/mt (ipu
6a3bl
HEOOXOIMMOCTH )

1 JlekumoHHast ay AU TOPHSI
2 Crieninanmu3upoBanHas JrabopaTopus «MexaHHKa 31-04
3 Crnenunanm3upoBaHHas J1abopaTopust «AIEKTPOMArHeTU3M 32-04
4 Crnenuanu3upoBaHHas adoparopus «OnNTHKa 32-06
5 CrnenuanusupoBaHnHas nadoparopust «Kanrosas Ouznkar 32-03, 32-05



http://lib.aanet.ru/

7. MOHJ OLIEHOYHBIX CPEACTB ISl MPOBEACHNS MPOMEKYTOYHOM aTTeCTAIIUN
o0y4yaromuxcsi Mo JUCUMILIHHE

7.1.  CocraB (GoH/Ia OIIEHOYHBIX CPEJCTB MPUBE/IEH B Tabnwuie 13

Ta6muma 13 - CoctaB GoH/1a OIIEHOYHBIX CPEICTB ISl POMEKYTOYHOM aTTeCTAlUH

Bua npoMmexxyTouHOM aTTecTaiuu [IpumepHbIil NEPEUYEHb OLIEHOYHBIX
CPEICTB

OK3aMeH Crmcok BOITPOCOB K 3K3aMCHY

7.2. TlepevyeHb KOMIIETEHIMI, OTHOCAIUXCS K TUCIUIUIMHE, W dTanbl uX (GopMHpOBaHUS B
IpolLecce OCBOCHHS 00pa3oBaTeIbHON IPOrpaMMBbI IPUBEACHHI B Ta0nuie 14.

Tabmuma 14 — IlepedeHp KOMITETEHIIMHA C YKa3aHHEM 3TaroB MX (OPMUPOBAHUS B Mpoliecce
0CBOEHUs1 00pa30BaTENbHOMN POrpaMmbl

Oranbl HOPMUPOBAHUS KOMIIETEHIIUN 110
Howmep cemectpa

JTUCIUTIIMHAM/TIpaKTHKaM B Tiporiecce ocBoeHust OI1

OK-2 «cmnocoOHOCTh HCIOIL30BAaTh 0a30BbIE  ITOJOXKEHHS MaT€MaTuKu, CCTCCTBCHHBIX,
TYMAaHUTApPHBIX W DKOHOMHYCECKUX HAYK IPpU PCHICHHHU COLUAIBHBIX H HpO(bCCCI/IOHaJ'ILHBIX

Maremarnka. Teopus BEpOATHOCTEH M MaTeMaTH4ecKas
CTaTUCTUKA

[TpousBoacTBeHHas (KOHCTPYKTOpPCKasi) MpaKkTUKa

3a71a9»
1 Maremaruka. MaTeMaTHuecKuii aHaIm3
1 dusnka
1 MareMaTtrka. AHAUIUTHYECKAs] TEOMETPHS U JIMHEHHAs anreopa
2 dusuka
2 MareMaTtrka. AHAIUTHYECKAs] TEOMETPHS U JIMHEHHAs aireopa
2 Maremaruka. MaTeMaTHueCcKUi aHaIn3
2 Xumus
3 Marematuka. Teopuss BEpOATHOCTEM © MaTEeMaTHYECKast
CTaTHCTHKA
3 dusuka
4
4
8

HpeI[ILI/IHJ'IOMHaH IMpaKTHUKa

7.3. B kauecTBe KpUTEpUEB OLIEHKU YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHUS) y 00YyUaIOLIUXCS
KOMIIETCHIINM IPUMEHSETCA IIKajda MOJYJIbHO—PEUTUHIOBOM CHCTEMBI YHHUBEpCHUTETAa. B
tabnuue 15 npencrasinena 100—-6annbHas u 4-0ayuibHast MIKajIbl AJ1 OLIEHKH CPOPMUPOBAHHOCTU
KOMIIETECHITHH.

Tabnuua 15 —Kpurepuu onieHKH ypoBHSI CHOPMHUPOBAHHOCTH KOMITETEHIIUH

OrneHKa KOMITETEHITH
100- 4-0anpHas XapakteprcTrka COpMUPOBAHHBIX KOMITETCHITHIA
OasipbHast
IKaza
IKana




- oOyuarommiics TIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTrepHa;

- YBEPEHHO, JIOTHYHO, ITOCIIEI0BATEILHO U IPAMOTHO €TI0 H3JIaraeT;

- ONHUPAsCh Ha 3HAHUS OCHOBHOM U JIOMOJIHUTEIHLHOW JIUTEPATYPHI,

«OTIIMYHOY o
85<K <100 GaureHoy | TCCHO TPUBSA3BIBACT YCBOCHHBIC HAYYHBIC TOOKCHHS C MPAKTHYECKOU
JESATEIIbHOCTBIO HAIPABJICHHUS;
- yMeJI0 0OOCHOBBIBACT M aPTYMEHTHPYET BBIJIBUTaeMbIC UM HJICH,
- JIeJIaeT BBIBOABI M 0000IICHNS;
- cBOOOJTHO BIIAICET CUCTEMON CIEIMAIM3UPOBAHHBIX MOHSITHH.
- 00yYaroOUMiCs TBEPIO YCBOMII MPOTPaMMHBIA MaTepHall, TpaMOTHO U
10 CYyIECTBY U3JlaraeT ero, ONHPasCh Ha 3HAHUSA OCHOBHOM
JUTEPaTYpPHL;
- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEH;
70<K<s8s4 (XOpOILO» = _ YBSI3BIBACT YCBOCHHBIC 3HAHHMS C IMPAKTHYCCKOW JEATEIHHOCTHIO
«3AuTEHOY S ——
- apryMEHTHPYET HayYHBIC MTOJI0KCHHS,
- JIeJIaeT BBIBOABI M 0000IICHNS;
- BJIAJICET CUCTEMOMN CIEIUAIN3UPOBAHHBIX MOHATHH.
- 00yYaroIuiCcs YCBOWJI TOJIBKO OCHOBHOM MPOTrpaMMHBIA MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONMUpasch Ha 3HAHUS TOJBKO OCHOBHOMN
JTUTEPaTYpPHI;
«YJIOBIICTBOPHU | - JIOIYCKAeT HECYIICCTBEHHBIC OIIMOKHA U HETOYHOCTH,
55 <K <69 TEITLHOY» - HCTBITHIBACT 3aTPyJHEHUS B MPAKTUYECKOM MPUMEHEHUH 3HAHUI
(BAYTCHO» | HAIIPABJICHHSI,
- c1abo apryMeHTUPYET HAYIHBIE TIOJI0KEHUS;
- 3aTpyAHseTcs B (OpPMYJIMPOBaHUH BBIBOJIOB U 00OOIIICHHIA;
- YaCTMYHO BJIAJICCT CUCTEMOM CIEIUAIN3UPOBAHHBIX MOHSATHH.
- oOydwaromuiics HE YCBOWJI 3HAYUTEIBHOW YacTH MPOrPAMMHOTO
MaTepuana,
(HEYIIOBJICTBO | -  JIOMYCKAeT CYIIECTBCHHbIC OMIMOKHM W  HETOYHOCTH  IPH
K<s4 PHUTEIBHO» | PAaCCMOTPEHUH MPOOJIEM B KOHKPETHOM HaIpaBJICHUU;
«HE 3aUTCHO» | - UCIIBITHIBACT TPYIHOCTH B MPAKTUICCKOM ITPUMCHCHUH 3HAHUN;
- HE MOKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,
- He (OPMYJIUPYET BBIBOJIOB U 0000IIEHUIA.
7.4. TumoBble KOHTPOJbHBIC 3aJJaHHS WM MHBIE MaTepUAIbI:

1. Bompocsl (3amaun) 1uis sk3amena (tabnuna 16)

Tabnuma 16 — Boripocs! (3agaun) 115 9K3aMeHa

Ne n/nt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa
Cemectp 1
1 OcHoBHbIE KHHEMaTHUecKHe MOHATHS. KuHemaTnka MarepraabHON TOUKH.
CKOpoOCTh U YyCKOPEHHE MaTEPHUATIbHOU TOUKH
2 YckopeHue npu MI0CKOM KPUBOJIMHEHHOM JBUKEHUH
3 KunemaTtnka abCcoOTHO TBEPIOTO TEIA
4 CBs13b JINHEWHBIX U YTJIOBBIX BEJIMYNH
5 O0600111eHHBIE KOOPIUHATHI U CTETIEHU CBOOOIBI




OcHoBHas 3aJadya KMHCMAaTUuKU I MaTepHaHLHOﬁ TOYKH

7 3akonbsl HeioToHa

8 3akonsl Keruiepa 1 3ak0H BCEMUPHOTO TATOTEHUS

9 [TpuHIMDO feTepMUHN3MA

10 3aK0H COXpaHEHHUs UMITYJIbCa

11 TeopeMa 0 IBMKEHUH LICHTPA Mace

12 ['paBuTaLInOHHAS ¥ HHEPTHASI MACCHI

13 MOMEHT CHJIBI © MOMEHT MMITYJIbCa. Y paBHEHHE MOMEHTOB

14 3aKOH COXpaHEHHS] MOMEHTa UMITYJIbCa

15 CekTopuanbHas CKOPOCTh

16 PaGora, MOLITHOCT U KMHETHYECKasl SHEPrus

17 [ToreHnanbHble U HENOTEHIIMAIBHBIE CUIIBI

18 IToreHnuanbHast SHEPrys, 3aKOH COXPAHEHHUs] MEXaHUYECKOM SHepruu
19 MOMEHT WHEepIHH

20 Teopema IlIteiinepa

21 MowmeHT umiyabsca abCoIIOTHO TBEPJIOTO Tea

22 Kunetnueckas sueprust ATT. Pabota u momHocTh Bpamienust ATT
23 [Tpuniun oTHOcUTENbHOCTHU [anumes

24 OkcnepuMenTanbHble npeanoceliku CTO

25 [Toctynats! DitHiTelHa, peobpa3zoBanus Jlopenia

26 Crnenctus u3 npeodbpazoanus Jlopenna. 3akoH cinoxxenus: ckopocreid B CTO
27 WurepBan

28 PengTuBucTckast [MHaAMUKa

29 WHBapuaHTHl TEOPUU OTHOCUTEIHHOCTH. [[pUHITHUIT SKBUBAIIEHTHOCTH
30 HeunepruanbHble CHCTEMBI OTCUYETa

31 HuddepenunanbHoe ypaBHEHHE KOJIeOaHU PYKUHHOTO MasiTHUKA, €0 PELIeHne
32 BexTopnas nuarpamma




33

DHeprusi rapMOHUYECKHUX KOJIeOaHMi

34 VYcnoBus BO3HUKHOBEHUS KOJeOaHU

35 Pu3nuecKuil 1 MaTEMaTUYECKUN MAaITHUKU

36 3aTyxaromue KojieoaHus

37 Brinyxnennsie konebanus. Pesonanc

38 Crnoxenue KojebaHuil 0THOTO HAMIPABICHHS C OJJMHAKOBBIMU 4aCTOTAMH

39 CroxeHne B3auMHO MEePIeHIUKYIISIPHBIX KoJeOaHMit

40 Bonubl. OcHOBHBIE TOHATHUSA

41 VYpaBHeHue Oeryiuei BOJIHbI

42 BonHoBoe ypaBHeHne. CKOpPOCTB BOJHBI B YIPYroi cpere

43 DHeprusi BOJIHbI

44 VHTEHCUBHOCTH BOJIHBI

45 Dddext Jomnepa

46 Hudpaxius Bons. [puanmmn [Noiirenca

47 WuTepdepeHys BOIH OT IBYyX HCTOYHHUKOB

48 Crosrare BOJIHBI

49 Jucniepcusi, rpynmoBasi CKOpOCTh BOJH

50 Wneanbheiil ra3. JlaBneHue Ha CTEHKY COCy/a.

51 [TapameTpbl cocTOsIHUS, TEMIIepaTypa. Y paBHEHHE COCTOSHUS, (DYHKIIMS
COCTOSIHUS

51 BHyTpeHHsIs1 3Heprus UeanbHOro ra3

53 PaGota naeanbHOTO ra3a B pa3IMuHbIX TEPMOJIUHAMUYECKUX MPOIIeccax.

54 IlepBoe Hayano TEpMOAMHAMUKH.

55 AnnabaTuyecKuil mporecc.

56 [uxn Kapno

57 PabGora TenioBoro aBurarens

58 OOpaTUMOCTh TEPMOAMHAMUYECKUX MPOIECCOB, TeopeMbl KapHo

59 HepasenctBo Knay3uyca. SuTponus




60

SHTPOHI/I}I 1 BCPOATHOCTD

61 bapomerpuueckas popmyna. Pactipenenenue bonbimana
Cemectp 2
1 Hanpsioxkéanocts anextpuyeckoro nodis. [Ipunnun cyneprno3unuu
5 [Totenuunan snexrpuueckoro nois. [lpunnun cynepno3unuu. Teopema o
UUPKYJsIuu Bektopa E
3 [Torok BekTopa E. Teopema ["aycca aiist BekTopa E
4 CunoBble JIMHUU U 3KBUIIOTEHIIMAJIbHBIE [IOBEPXHOCTH
5 CnenctBus u3 TeopeMsl ['aycca
6 Hanpsk€HHOCTD U TOTEHLIMAM 3JIEKTPUUECKOTO U0
7 DNEeKTPUYECKHUI TUTIO0Ih BO BHEIITHEM T10JIE
8 [IpoBOAHUKY B 3JIEKTPUUECKOM TOJIE
9 Jusnextpuku. Bektop anekrpudeckoit unaykuuu. Teopema ["aycca nns Bektopa D
10 I'pannyunsble ycioBus s BekTopoB D u E
11 OnexTpoéMkocTh. Konnencatopsl
12 [TapannenpHoe U OCIEA0BATENBHOE COEAUHEHNE KOHJIEHCATOPOB
13 DHeprus MEeKTPUYECKOro MoJIs
14 OnexTpuueckuii Tok. [ImoTHOCTH TOKa
15 3axkoHbl OMa B 00BIKHOBEHHOM U UG depeHnanbHoi popmax
16 3axon OMa 1J1s1 3aMKHYTOM Lienn
17 3akonbl J[>xoynst — JIeHia B 0ObIkHOBeHHOU U nuddepeHimanbHoi hopmax.
18 MarautHas UHIYKIHS
19 3akon buo — CaBapa — Jlamnaca
20 MarauTtHas UHAYKLIHS IPSIMOTO MTPOBOJA C TOKOM
21 B3anmoaeiicTBre NpOBOJIHUKOB C TOKaMHU
22 JIMnonbHbIA MATHUTHBI MOMEHT. MAarHUTHOE MOJIE€ KOHTYpPa C TOKOM
23 MarnuTHas MHIYKIUS JBUXKYILIErocs 3apsaa. B3anmonelcTBre IBHXKYIIUXCS

3apsiI0B




24

I[BI/I)KCHI/IC 3apPsAKCHHBIX YaCTUIl B MAaIrHUTHOM I10JIC

25 Teopema o mupkyssauun BekTopa B

26 MarHuTHast ’HAYKIHSI TOPOUIA U COJICHOM 1A

27 Mexanunyeckas paboTa B MarHUTHOM I10JI€

28 MaruuTtHsIi noTok. Teopema ["aycca nnsa Bektopa B
29 MarHuTHBIN IUM0Ab B MATHUTHOM I10JIE

30 Marnetuku. Teopema o upKysun Bekropa H
31 SBnenue heppomarueTuzma

32 DNEeKTPOMAarHUTHAS] WHTYKIIHSI

33 Camounnykuus. B3anmuass uHIyKIus

34 DHeprusi MarHUTHOTO MOJIs

35 BuxpeBoe anekTpudeckoe moje

36 Toxk cMmerenus

37 VYpaBuenust Makcsesia

38 BostHoBOE ypaBHEHUE 3JIEKTPOMArHUTHOTO MOJIS
39 CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH

40 3aKOHBI PEJIOMIIEHUS U OTPa’KEHUS CBETa

41 KorepenTHocTh cBeTa

42 WuTepdepeniys cBera OT IByX HCTOUHUKOB

43 Hudpaxius. [Mpunnun [oiirenca — @penens
44 3onbl @penens. Audpakuns OpayHrodepa Ha menu
45 Hucnepcus cera

46 Judpakironnas pemeTka

47 [Tonspuszanus cera

48 Crenenp nonspuszanuu. 3akoH Mantoca

Cemectp 3

TenmoBoe H3JTYy4YCHUC




3aKOHBI U3Ty4YeHHUs1 a0COIIOTHO YEPHOTO Tea

3 ®opwmyna Penes — Jlxxunca. Pacnipenenenue [1nanka

4 dororpdext

5 TopMo3HOE PEHTTeHOBCKOE U3ITyYeHUE

6 ®oronsl. KopryckynsipHO — BOJTHOBOM Ayanu3M JJisi CBETa

7 Dddexr Komnrona. DMnuprudeckue 3aKOHOMEPHOCTH B CIIEKTPaX aToMa BOJOPOAA
8 Mognens atoma o Tomricony

9 Mopnens aroma o Pezepdopay. Ilocrynater bopa

10 Teopus bopa — 3ommepdenbia

11 Bomnsr /le bpoitns

12 BonnoBas ¢pyHkuus

13 VYpasuenue llpénunrepa

14 CooTtHomeHue HeonpeaenénnocTei I elizenoepra

15 MukpoyacTuia B OJHOMEPHOU MOTEHIUAIIBHOM SIME C 00-MU CTEHKAMHU
16 MukpouacTuiia B TpEXMEPHOM HENIPOHUIIAEMOM TTOTCHIINATHHOM SIITHKE
17 CTOJKHOBEHHE MUKPOUYACTHUIIBI C IIOTEHIIUATLHBIM 0apbepoM

18 MukpouacTuiia B HETIpoHUIIaeMoit chepe

19 IMapMoHMUecKHii OCHUILUTATOP B KBAHTOBON MEXaHUKE

20 KBaHTOBBII poTaTtop

21 ATOM BOJIOpOJIa B KBaHTOBOM MexaHuKe. CriuH

22 ToX1eCTBEHHOCTh KBaHTOBBIX YacTull. [Ipuniun [Taynu

23 3anoHeHHE AMEKTPOHHBIX 000I0uek. Tabnuima Menaeneena

24 XapakTepuCTUICCKUE PEHTTCHOBCKHE CIIETPhI

25 DHeprus CBA3U B MOJIEKYJie

26 Pacnipenenenne @epmu - J(upaka

27 Pacnpenenenne bo3e - DiiHiTelina

28 DHepreTu4ecKue 30HbI B KPUCTAJIax




29

IIpoBOAMMOCTB MOITYIIPOBOJAHUKOB

30 CrioHTaHHBIE U BBIHYKICHHBIE TIEPEXO/IbI

31 [Tpunnumn paboTel 1a3epa

32 Knaccuueckas teopus temoemkoctu [rosonra u [Itu
33 KBanToBas Teopus TEmIOEMKOCTH DUHIITEHHA

34 KBanToBas Teopus terioeMkocTu Jlebast

35 KoHTakTHBIC SIBIECHUS

2. Bonipoch! (3agaun) 11 3a4ueTa / nuddepeHmpoBaHHOro 3a4yeTa (Tadaumna 17)

Ta6mmma 17 — Boripocs! (3amaun) miis 3aueta / qudd. 3auera

Ne i/t

[Tepeuens BonpocoB (3a1a4) 11 3aueTa / nuddhepeHIIMPOBaHHOTO 3a4eTa

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHO

3. Tembl n 3amaHue IS BBHITIOJHEHHS KYPCOBOW Pa0OTHI / BBIMOJIHEHHUS KYypPCOBOTO TPOCKTA
(Tabmuma 18)

Tabmuna 18 — IIpuMepHBIH MepedeHb TeM IS BBIITOJIHEHUS KypCOBOW pabOThI / BBITIOJHEHUS

KyPCOBOTO TIPOEKTa

Ne i/t

[TpuMepHBIii IepeYeHb TeM ISl BBITOJTHEHHS KYPCOBOW PaOOTHI / BBITOTHEHHS
KYpPCOBOI'O IIPOEKTA

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4. Bonpocsl AJ1s IPOBEAEHUS IPOMEXKYTOUYHON aTTeCTalluy IPU TECTUpOBaHUM (Tabsuua 19)

Tabmuua 19 — [IpumepHbIil epeueHb BOIIPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Y4eOHbIM MJIaHOM HE IPeAyCMOTPEHO

5. KonTponbeHbIe 1 TpakTUYECKHE 3a]]auu / 3a1aHus 10 JuciuIIinHe (Tabnuma 20)

Tabmuna 20 — IIpuMepHbIi nepeyeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a/1ad / 3a1aHui

Ne i/t

[TpumepHbIi epedeHb KOHTPOIBHBIX U MPAKTHUECKUX 3aj1a4 / 3alaHuH

VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO




7.5.  Meroandeckue MaTtepuaibl, ONMPEACISIONINE MPOIEAYPhl OLICHUBAHUS 3HAHUHN, YMEHUH,
HABBHIKOB W / WIM ONBITa JEATEIBHOCTH, XapaKTepU3YIOUIMX JSTanbl (OPMUPOBAHUS
KoMIieTeHimi, conepxxarcs B [lonoxkenusix «O TeKylleM KOHTpPOJE YCIEBAEMOCTH U
OpOMEXyTOuHOU arrectauuu cTyfaeHToB ['YAII, oOywaromuxcs TO NpOrpaMMbl BBICIIETO
obpazoBanus» U «O MOMYIBHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboThl
ctyaeHToB B 'Y AID».

8. MeToanueckue yKa3zaHus 1Js1 00y4AIOUXCsl M0 OCBOEHUIO JUCHMILTHHBI

[{enbro AVCIMILTUHBI SBJISICTCS TOJYYCHHUE CTYICHTaMU HEOOXOIUMBIX 3HAHUN, YMCHHUNA H
HaBBIKOB B OOJIACTH aHAJIM3a MEXaHW3MOB BO3JICHCTBUS OMACHOCTEH Ha YEIOBEKA, XapakTepa
B3aMMOJICHCTBHS OpraHNU3Ma YeIOBeKa C OMACHOCTSIMH CPEbl OOUTAaHUSI B CBSI3U C BOIIPOCAMH,
CBSI3aHHBIMU C TIpoOIeMaMu O0ITIeH HU3HKH.

Meroanyeckue ykKa3aHusi sl OOYyYAKOIIMXCA 10 OCBOCHHMI) JIEKIMOHHOIO
MaTrepuaJia

OcHOBHOE Ha3HAa4Y€HUE JIEKIMOHHOIO Marepuajga — JOTMYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOEe W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasnaueHume cOBpEeMEHHOHN JEKIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHQOPMAIMIO 1O TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MpoOJeM IUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIINX
JOCTHKEHUI HaydyHOU MBICTU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METOI0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 U MHPOPMAIIMOHHYI0 (PYHKIMU. JIeKIHs pacKpbiBaeT MOHATUMHBIN arrapaT
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEIbHOE MPEJCTaBICHHE O AUCIUIUIMHE,
MTOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCHHUIUIMHAMU.

[11aHupyeMbl pe3yibTaThl IPU OCBOSHUU 00YYAIOUIMMCS JIEKIIMOHHOTO MaTepuana;

— TMOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBI3aHHBIX 3HAHUW, YpPOBEHb

KOTOPBIX OIMPCACIISACTCSA ) (0 (:70) YCTaHOBKOﬁ K Kakaou KOHKpCTHOﬁ TEMCE,
— IIOJIY4YCHHUEC OIIbITa TBOp‘-IGCKOfI pa6OTBI COBMCCTHO C IIPCIIOAABATCIIEM

— pasBuTHe TNPOGECCHOHATHHO—JEIOBBIX  KAadeCTB, JIIOOBH K TMpeaMeTy U
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIIICHUS.

— IOABJICHHUC HeO6XOI[I/IM01"O HHTEpECCA, HeO6XO,[[I/IMOl"O JIJISL CAaMOCTOSITEILHOM pa6OTH;

— IIOJIy4eHUE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM M TEXHUKHM U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HAYYUTCS METOJMYECKH OOpadaThiBaTh Marepuan (BBIACIATH TJIaBHBIE MBICIHA H
NOJOXKEHHsI, TPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSTH MX B  Pa3lIMYHBIX
bopmynupoBKax);

— MOJYYCHHE TOYHOI'O TIOHUMAaHUA BCEX HCO6XOJII/IMI)IX TEPMHUHOB U TTOHATHH.

JlekunoHHBI MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlMEd CIIalI0oB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCHUU 00
0COOEHHOCTSX MPUMEHEHHS OTJCNIbHBIX TEMATHK 10 TUCLUITIIMHE.

Metoauyeckue yKazaHMs ISl O0yYAIOIIMXCH MO NPOXOXKICHHUIO NPAKTHYECKHX

3aHATHH



[IpakTueckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX ()OpPM OpraHu3aluHu y4eOHOTO
npoliecca, 3aKII0Yaloniascs B BBITOJTHEHUN 00yUYalOIMMUCS MOJT PYKOBOJCTBOM IpEenoaBaTess
KOMITJIEKCAa YYEOHBIX 3aJaHUW C LENbI0 YCBOCHHS HAyYHO-TEOPETUUYECKHX OCHOB Yy4eOHOU
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIBITA TBOPUECKOH JEATEIHLHOCTH.

Lenpto MPaKTUYECKOTO 3aHATUS JJIs1 00YJaIoLIerocs sBJSETCS MPUBUTHE 00yYaromeMcst
YMEHHM U HaBBIKOB MPAKTUYECKOU NEATEIHHOCTH 110 U3y4aeMOM TUCIUILINHE.

[Inanupyemble pe3yiabTaThl IPU OCBOSHUU 00yYaronieMcsl MPAKTUYECKUX 3aHSITHIA:

— 3aKpeIuvIeHue, YriayOJieHHe, pacIIupeHHe M JeTalu3alis 3HAHWHA IpH pEIICHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JUCLUIINHBL,

— BBIPpa0OTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHHNI;

— olecrnedeHne palMOHAIBLHOTO COYETAaHHS KOJUICKTHMBHOM W MHIMBUAYaJIbHOU (hOopM
o0OyueHusl.

DyHKINH MPAKTUYECKUX 3aHATHH:
— TIO3HaBaTeJIbHAs;

— pa3BUBaroLlas;

—  BOCIIATATEJIbHAs.

IIo XapaKTCPy BBIMMOJIHACMBIX O6yanOHII/IMC$I Sa)IaHI/Iﬁ Mo MNPAKTHYCCKHUM 3aHATHUAM
noapa3acIsArOTCA Ha:

— O3HAKOMUTCJIIbHBIC, TMPOBOAHUMBIC C MHCJIbIKO 3aKpPCIUVICHUA W KOHKPETHU3aAllUH
HN3YUCHHOT'O TCOPETUUYCCKOro MaTcpuaa,

— aHaJUTUYECKHUE, CTABSIIUE CBOCH IEIbI0 TOJyYeHHEe HOBOM MH(OpMAIUU HA OCHOBE
dbopMan30BaHHBIX METO/IOB;

— TBOPYCCKUEC, CBA3AHHBIC C INOJITYYCHHEM HOBOH I/IHq)OpMaI_II/II/I MyTeM CaMOCTOSATCIILEHO
BI)I6paHHBIX MMOAXOJ0B K PCIICHUIO 3a1a4.

@opMBl OpraHu3allMM MPAKTHUUECKUX 3aHATUHA OIpPENEISAIOTCS B COOTBETCTBUU CO
cnenupuIeckuMi O0COOEHHOCTSAMH Y4e€OHOW TUCHUIUIMHBI U UeldsMu oOydeHus. OHU MOTYT
MIPOBOAUTHCS:

— B MHTEPAaKTUBHOM Qopme (peuieHHe CHUTYAllMOHHBIX 3a/]ad, 3aHATUsS 110
MOJICJIMPOBAHUIO  PEAJbHBIX  YCJIOBUM, JENOBbIE WIPBl, HUIPOBOE  IPOEKTHPOBAHUE,
MMUTAIMOHHBIE 3aHTHS, BbIE3THBIEC 3aHATHUS B OpraHu3aluu (MpeAnpusTus), nenoBas yueoHas
Urpa, poJsieBass HWrpa, ICHUXOJOTMYECKHMH TPEHWHI, KEHC, MO3rOBOM IITYypM, TPYIIOBbIE
JUCKYCCHH);



— B HE MHTEPAaKTUBHOU (hopMme (BBINOIHEHUE YNPAXKHEHWUH, PEIICHHWE THIIOBBIX 3ajad,
pelLIeHNEe CUTYallMOHHBIX 3aJ]ad U IPYroe).

MeToauka MpOBENEHUs MPAKTUYECKOTO 3aHITHS MOXKET OBbITh Pa3IUYHON, MPU ITOM
BaYKHO JOCTHIKEHUE OOIIEH 1IEIH JUCIAIIINHEL

TpeOoBaHMsl K NPOBEIEHUIO NPAKTUYECKUX 3aAHATHIA
[IpakTueckue 3aHATUS MPOBOISATCS B BHAE OOCYXKICHHUS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMH BOIIPOCAMH, PACCMATPUBAEMBIMU B JIEKIIMOHHOM KYpPCE U B BUJIE
paz0opa BOMPOCOB, KOTOPBIE MOT'YT BOSHUKHYTh y CTYACHTOB MPU OCBOCHUU MaTepHaa.
Meroanueckue yka3zaHUSI 10 TPOBEACHUIO NPAKTHUECKUX 3aHSATHH MpHUBEICHBI B
CIIEAYIONIMX MOocoOuax umeromuxcs B Oubmmuoreke I'YAII B HamedyaTaHHOM M 3JIEKTPOHHOM
BUJIE:
1. Mexanuka. Konebanust u Bonnsl. Tepmonunamuka. Coopuuk 3amau /M.1. Kosanenko,
F0.A. Ky3uneuos, M.H.Kynsounikas, H.I1.JlaBposckas, H.H.JIlutBunosa, E.B. Momaps ,
O.A. HoBukoBa, B.®. Opinos, J.E.Ilorapes, B.K. IIpununko, E.B. Xonunena. F0.H.
[apes, B.b.Illanun, b.®.1ludpun, C.A. Hlepdak 2010. 84 c.

2. DnextpuuectBo. Marnetusm. Ontuka. CoOopuuk 3amau. /M. Kosanenko,
H.I1.JIaBpoBckasi, H.H.JIutBunosa, E.B. PytekoB. FO.H. Ilapes, b.®.llludpun, C.A.
[ep6ak 2013. 80 c.

3. KBantoBas ¢usuka. COopumk 3amau //, L. Kosanenko, H.II. JlaBpoBckas, H.H.
JlutBunoa, B.®. Opnos, [I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. PyrskoB, FO.H.
[apes, C.A lepbak, 2004, 56¢.

MeTtoauyeckue ykazaHusi Ui O0y4YalOUIMXCS IO TPOXOKIEHUIO J1a0OPATOPHBIX
pa6ort

B xone BbImogHEHHs 1a0OpaTOpHBIX paboTa OOyYaroIIUiics JOJMKEH YIIyOuTh |
3aKpENNUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKON M TEXHUKON
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 0Oydarouerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

Breinonnenue nabopaTopHBIX pabOT 0OydarolUMCs SIBISIETCS HEOTHEMJIEMON YacTbiO
U3y4eHHs] JUCLUIUIMHBI, ONpelensieMol y4yeOHbIM IIJJAaHOM M OTHOCUTCS K CpEeACTBaM,
00ecreyrBaroIM pelIeHUe CIeIyIOIIX OCHOBHBIX 33/jau y 00y4aromerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUHA U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIuvieHue, pa3sBUTHUE M JETalau3alus TEOPETUYECKUX 3HAHUM, MOJYYEHHBIX Ha
JIEKITUSIX

— TOJy4YyeHHe HOBOM MHQOpMAIMH 110 U3y4yaeMOU JUCIUILINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.



3ananue U TPeOGOBAHUSA K NPOBEAECHUIO JIA00OPATOPHBIX PadoT

B Tedenme cemecTpa KaKIblii CTYJEHT B COOTBETCTBHHM C pabouell MporpaMMoil o
nucnuruinae Ou3nKa JOJDKEH BBIMOJHUTH ONPEISICHHOE YHCIIO JJabopaTopHBIX paboT. Ha
KOKIYI0 J1abopaTOpHyK0 paboTy IUIaHUPYETCS HE MEHee [BYX 3aHSATHH: OJHO — Ha
BBITIOJTHEHUE W3MEPEHHWH, M OJHO — Ha 3amuTy ordera. OTYeT NMUIIETCS HE BO BpeMs
3aHATHH, a JOMa WK B OMOJIMOTEKE.

B navane cemectpa 10 Hayaia 3aHATUN CTYACHT JODKEH OBITh MPOMHCTPYKTUPOBAH TIO
TEXHHKE O€30MacHOCTH IMPHU MPOBEICHUHU Ja00paTOpHBIX paboT mo ¢usmke. [IpoxoxacHue
UHCTPpYKTaxa (UKCUPYETCSl B CHCIHAIBHOM JKypHaje, TaM HYXHO 00s3aTeIbHO
pacmiucarbcsl.

B nabGoparopuro CTyAeHTHI NOJDKEH MNPUXOIUTH TMOATOTOBICHHBIMH K Ha3HA4YE€HHOM
pabote. Heobxonumo 3apanee mpoynTaTh OMMcaHue paboThl M TEOPETUYECKUE CBEACHUS U3
COOTBETCTBYIOIIETO pasfena Kypca. He 3a0piBaiiTe 0 pPEKOMEHIIOBAaHHOW JHUTEpaType H
0053aTeNbHO MOTYYUTE B OMOIHOTEKE BCE TIOCOOMS, BHIITyCKAaeMBbIe Kadeapoil.

BBINonHATE paboTy CTYIACHTY pa3peniaeTcs, JHIb MOCie JA0MycKa, OJyYeHHOTO MOCie
Oecenpl ¢ penogaBaTesieM. [IpernogaBaTenb JOMKEH YOSIUTHCS, YTO CTYJCHT IIOHUMAET:

KaKue sIBJICHHUs OH Oy/eT Ha0JIt01aTh U MCCIIC0BATh;

KaKkas I1eJIb TIepe]l HUM TI0CTaBJICHA;

KaKWMH IMPUOOPAMH B KaK BEIyTCS U3MEPCHUS;

KaK CIIeZyeT IPOBOANTH SKCIIEPUMEHT.

[TomrydeHHBIH TOMYCK K paboTe 0TMEUYaeTCs IIPEroAaBaTesieM B )KypHaIe.

B mporecce BeImonHEHHsT 71a00OpaTOpPHOW pabOTHl HYKHO OO0s3aTEIBHO 3aIlOJIHHUTH
MPOTOKOJI U3MEPEHUH. Y KaKIOro CTyJIEHTa MPOTOKOJ WU3MEPEHUH JOJDKEH OBITh CBOW;
BEJICHUE OJHOTO MPOTOKOJIAa HECKOJIbKUMHU CTYJIEHTAMHU BMECTE HE Jomyckaercs. [Iporokos
BeJeTcs Ha ucTe Gpopmata A4. B mpoToKoJie JOKHO ObITh OTPAXKEHO:

TOYHOE TIOJJHO€ Ha3BaHUE M HOMEp J1abopaTOpHOl paboThl B COOTBETCTBUU C
METOJUYECKHUM ITOCOOHEM;

dbamMuHsl, THALIMAIBI CTYJCHTa U HOMEP TPYIIIIBL;

dbamMuIHs 1 MHUATIMAIBI TIPETIOIaBaTEeNs;

TabnuIla TEXHUYECKUX XApaKTCPUCTHK W3MEPHUTEIBHBIX NMPUOOPOB (Ha3BaHWE TpHOOpa,
pabounii 1uanasoH, IeHa JeJIeHUs, KJIacC TOYHOCTH U JIp.);

napameTphbl YyCTAHOBKH, Ha HEW yKa3aHHBIE;

pe3yabTaThl U3MEPEHUIA;

JlaTa ¥ TOJMKCH CTY/ICHTA.

Bce 3anmcu TOMKHBI BECTHCH ABTOPYYKOMW, IMAPUKOBOM, KaNWJUIIPHOM WIIM TEIEBOU
pYUYKO#. 3anvch HAOIOICHNN U JaHHBIX KapaHIalloM HEe JOIYCKAeTCsl, KapaHaaloM MOYKHO
JIUIIb YePTUTH TaOnuIbl U Tpaduku. BeneHne «4epHOBUKOB MIPOTOKOJIA» W TIEPEIUCHIBAaHHE
UX B KOHIIC 3aHATHS HAYMCTO HE PEKOMEHAYETCS; ATO HEHY)KHas TpaTa BpPEMEHU U
BO3MOKHOCTH JIONYCTUTh OIMIUOKY TIpH nepenuchiBanuu. CTapaTelbHOCTh U aKKYpPaTHOCTh
JydIie TPOSIBUTh TIPU OPOPMIICHUU OTYETA.

[To okoHYaHUM U3MEPEHHI MPOTOKOJ 003aTENILHO JaeTcs Ha MOJIUCH MPEToaBaTelo.
be3 »TOoli moamucu TPOTOKON cuMTaeTca HeAeucTBUTENbHbIM. [loamuce cryaeHTta B
MPOTOKOJIE 0003HAYAET, YTO OH OTBEYAET 3a BCE IPOBEICHHBIC M3MEPEHHUS, a TOAIMKCH



npernojaBaTelis O3HaYaeT, YTo padboTa JEeHCTBUTEIIBHO BBINIOJIHSIACH U YKa3aHHBIC 3HAYCHHUS
JEHCTBUTEIIBHO MOJIYYSHBI IMEHHO TEM CTYJICHTOM, KOTOPBIM COCTaBMII IPOTOKOI.

[To pesynbraraM, 3aMKCUPOBAHHBIM B MPOTOKOJIC M3MEPEHHM, CTYJICHT JIOMa ITHIIET
OTYET M 3allMINaeT €ro Ha CleayrolieM 3aHaTuu. [Ipu 3ammre oTyeTa MOryT OBITh 3aaHbI
JrOOBIC BOIPOCHI MO TEOPUH HM3Y4aeMOI'O SBJICHHS U MO MOJYYCHHBIM pe3yjbTaTaM. 3a
NPUHATBIA OTYET MPErojaBaTeib BBHICTABIACT CTYICHTY OLEHKY M IOCJE 3TOr0 COO0O0IIaeT
HOMED M Ha3BaHHE CIICAYIOIIEH J1abopaTOpHOI pabOTHI.

Crpykrypa u popma otuera 0 1adopaTopHOii padoTe

OT4YeT NOMKEH COAepKaTh CIEAYIOLIUE Pa3eibl:

1. Ilemb paGoOTHI.

OHa cdopmynmupoBaHa B ONHUCAaHWU J1abOpaTOpHON pabOTHl, OTTyJa €€ CIeayeT
IIEpEINCaTh.

2. Onucanue 1a6OpPaTOPHON yCTAaHOBKH.

Onucanue  yCTaHOBKM  JOJDKHO — ObITh  KpaTkuM.  Crenyer  OrpaHUuYMTBhCSA
(YHKIMOHATIBHOM WK JEKTPUYECKOM cXeMol ycTaHOBKHM. He Hy»HO NMpUBOAUTH BHEIIHETO
BUJa npubopos. [lanee HEOOXOAMMO ONUCATh IKCIIEPUMEHT U IEPEUUCIUTh U3MEPUTEIIbHBIE
npuOopbl B TaONMIE TEXHUYECKHX XapAaKTEPUCTHK, TEPEHECEHHOW W3 MPOTOKOJIA
M3MEPEHHM.

3. PaGouue ¢popmysl.

PaGounmu Ha3pIBalOTCS TOJMBKO T€ (POPMYJIBI, TO KOTOPBIM HEMOCPEICTBEHHO
IPOU3BOJIATCS BBIYMCIEHUS UCCenyeMblXx BeanuuH. CineBa B popmylie JOJIKHO CTOSTh TO,
4YTO CJENyeT OIpeneauTh, CpaBa - TO, YTO H3MEpsUIOCh B pabore miM u3BecTHO. Bce
IPUBEACHHBIE POPMYJIbI TOJIKHBI ObITH TPOHYMEPOBAHBI.

BeiBoa hopMyn U poMeKyTOUHBIE BBIPRXKEHUS B TOM paszelie MPUBOAUTh HE HYKHO.
@opMynbl 711 BBIYHCICHUS TOTPENTHOCTEH W TMPOBEICHUS MaTeMaTU4eCKO o0paboTKh
PE3yJIbTATOB U3MEPEHNUM B TOM Pa3ieie TOXKE HE MPUBOAATCA.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHUI.

B »TOoM paszzmene ordera JOHKHBI OBITH MPUBEICHBI BCE M3MEPCHHBIE M BBHIYHCICHHBIC
pe3ynbrathl. [10 BO3MOXHOCTH, MX HYXHO HpPEJICTaBIsATh B BHUJE HAIVSAHBIX Tabmuu. B
IPUBOJMMBIX 3HAYEHUSX HEJb3sl OCTaBIAThH JIMIIHHUE ACCATUYHBIE pa3psibl (moapobHee 00
ATOM TMoizeT peub HUXKeE). B paboTe MokeT ObITh HECKOJBKO 3aJaHHil, BCE OHU JOJKHBI
OBITh IPUBEJICHBI B 3TOM pasJiee.

5. Ilpumepsl BBIYUCIEHUN.

B sTom pasnene ordyeTa MOJDKHBI OBITH MPUBEIEHBI MOAPOOHBIC TPUMEPHI BHIYUCICHUN
Mo Kaxmoil paboueit ¢opmyne. He HYXHO NpPUBOAWTE BCEX BBIUMCICHHM, BIIOJTHE
JIOCTaTOYHO OJHOTO MPUMEpPA MO Kaxmoi (opmyie. ITOT pas3zien HYKEH ISl TOTO, YTOObI
npenojaBaTeNiio ObUIO Jierye HaWTH OMMOKY B BBIUMCICHHUSX WJIM HM3MEPEHUSIX, €CIH
TaKOBBIE€ BCTPETATCS.

6. Beruncienue norpeniHocTen.

B »sTOoM pasnmene oryera AOMKHBI OBITH MpEACTaBlIeHbl (OPMYIBI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4ecKas oO0paboTka pe3ynbTaToB W3MepeHWi. J[OIKHBI OBITH
BEIBEJICHBI (DOPMYJIBI, 1O KOTOPHIM BBIUMCISUTHCH CHCTEMATHYECKHE W CIydalHbIe
ITOIPEIIHOCTH ¥ IPEACTABIICHBI IPUMEPHI BBIUMCIEHUHN 110 KaXI0U U3 HUX.



OTOT pa3zen oTyeTa CaMblil CHOXHBIM Ay CTyAeHToB. [lo Hemy Oomblne Bcero
BOIIPOCOB, B HEM Oouibllie Bcero omuoOok. Teopust morpenrHocTeil 00bIYHO ObIBaE€T HAMKMCAHA
JUI TIOATrOTOBJIEHHOTO 4YHWTATENs, 3HAKOMOIO C BBICIIEH MareMaTHKoM. B Hactosmem
MOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIB CAMOE BAaXXHOE IO ATOW TEME U U3JIOKHUTH
MaTrepual 10 BO3MOKHOCTHU IIPOCTO.

7. I'paduku ¥ pUCYHKH.

He6onpmme rpadguky 1 pucyHKH pa3MeInaroTcsi B TeKCTe, a Oonpiine - Gopmata A4 -
OPUBOJATCA HA OTIEJIBHOM JHcTe. B 11000M ciayyae OHM JOJDKHBI OBITH HOJIMUCAHBI U
MPOHYMEPOBAHBI, HA HUX JOJDKHBI OBITh CCBUIKM B TeKCcTe oTuera. ['paduku o0s3aTenbHO
BBITMIOJHSIOTCA HAa MHJUITUMETpPOBOM Oymare. Ha kakmolh ocu JOMKHO OBITH 00O3HAUYEHO,
Kakas BEJIMYMHA M B KaKUX €AUMHULAX BIOJIb HEE OTKJaJbIBaeTcsa. Ha camMux ocsx TOJIKHBI
ObITh HAHECEHBI TOJIBKO Y3JIbI KOOPAMHATHOW CETKH. VI3MepeHHble Ha ONbITE 3HAYCHUS
NOANKMCHIBATh HA oOcsAX He cienyer. Ha rpaduk o00s3aTenbHO HAHOCATCS — BCe
AKCIIEPUMEHTAJIbHBIE TOYKU, U MPOBOJUTCS COEAMHSAIOMAS MX JUHUA. OKOJO OJHOW Win
HECKOJIBKMX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHYECKUE IOIPEIIHOCTH COOTBETCTBYIOLIUX
u3MepeHuil (moapodHee 00 3TOM MOMAET peyub HUKE).

8. OKOHUaTEIbHBIC PE3YJIbTATHI, KX 00CYKIECHUE, BEIBOIBI.

B ostomM pasmene oruera HYKHO MOABECTH HUTOT MpOJETaHHOW paboTel. Cremyer
HaIKMCaTh, KAKWE MOJTYYEHbI BEJIMYUHBI, U C KAKUMHU MTOTPELIHOCTSIMHU.

Ecnu n3mepenns mpoBOIMIMCH PA3HBIMU METOJAMH, TO 00S3aTeIbHO HY>KHO CPAaBHHTH
OTU PE3yJIbTaThl U MX IOrPEIIHOCTH, CAENATh 3aKJIIOUYECHHE, KaKOM METOJ Jydlle, TOYHEe,
yaoOHee.

Ecnu u3BecTHO TaOMYHOE 3HAYEHUE M3MEPEHHOM BEIUWYMHBI, TO HY)KHO 0053aTeIbHO
CPaBHUTH €TI0 C MOJYYEHHBIM Ha OIBITE 3HAYCHUEM U JaTh apryMEHTUPOBAHHOE 3aKJIFOYCHUE
00 MX COBIAJCHUH UM HECOBITAICHUH.

Ecnu B paGote 3HaueHUs OJHOW W TOW K€ BEITMYHUHBI TIOTYyYEHBI SKCTICPUMEHTAIBHO U
TEOPETUYECKH, TO OTH PE3yJbTaThl HYXHO 00sf3aTeNbHO CPaBHUTh MW JaTh
apryMEHTHPOBAHHOE 3aKTFOYCHHUE 00 WX COBIIAJICHUH WM HECOBITAICHUH.

B ciywae, xorma Mexay CpaBHUBAacMbIMU BEIMYMHAMU HMEIOTCS HEAOIYCTUMBIE
PacXoXkKIE€HHUS, 3TO HYKHO 00s3aTeIbHO OTMETUTh B OTUETE M BBICKA3aTh MPEAIOIOKEHHE O
BO3MOJKHBIX IPUYMHAX 3TOrO0 HECOBMA/ICHMUS.

Ecnu B paboTe cTaBUIOCH LIENBIO MPOBEPUTH KaKOW-TO (PU3MUECKUIA 3aKOH UM U3YUYHTh
SBIICHUE, TO B JAHHOM pa3zeiie Heo0X0auMO 1aTh 00OCHOBAHHBIA OTBET HA MOCTABIICHHBIN
BOIIPOC.

BBIBO/T TOMKEH COOTBETCTBOBATH LIEH PAOOTHI.

TpebdoBanus k 0popMIICHHIO 0TYETA 0 J1A00PaTOPHOIi padoTe

Otuet mo naboparopHoii paboTe AOHKEH BBIMONHIATHCS Ha JcTax ¢popmara A4. 3anucu
Ha JIMCTaX BEIYTCA TOJBKO C OAHOW CTOpOHBI. [lo Kpasim nucTta MoJDKHA OBITH OCTaBJICHA
paMka mupuHOM He MeHee 20 MM. DTy paMKy pHUCOBaTh Ha JINCTaX HE HYXKHO, HO U
3acTylaTh 3a HEe HE clieqyeT. B paMke B BEpXHEM I10JI€ HYXHO JIMIIb ITOCTaBUTh HOMEP
cTpanuubl. [IpoHyMepoBaHHBIMU JTOJKHBI OBITH BCE JIUCTBHI OTYETA, HAUMHAS C TPETHETO.
[1epBblil TUCT — TUTYJIBHBIA U BTOPOM JIUCT — IPOTOKOJ U3MEPEHUN, HE HYyMEPYIOTCS.

Ortuer crnenyer nucath oT pyku. Eciam Bel ncnonp3yere dyxkue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAaHHBIC» OIMIMOKH, KOTOPHIX ObIBaeT MHOTO. CKa3aHHOE B



paBHOI Mepe OTHOCUTCS K (opMyiaM, KOTOpble Bbl mojgcMoTpenu y Koro-To, a He BBIBEIH
camu. Jlyume cnpocuts npenogasarens. OH MOACKAaKET WM IPOBEPUT, NIPABUIIBHO JIU Yy Bac
ITOJTYy4YHIIOCH.
TutynpHBIA THCT PabOTHI MOKET OBITH HAMKMCAH OT PYKW WIIM Hale4yaTaH Ha MPUHTEPE.
DJIeKTpOHHAs BEpCUs TUTYJIBHOTO JIMCTa HaxoAuTcs Ha caite ['Y Alla.
Meronuueckue yka3zaHMs 110 BBIIIOJHEHUIO JJa0OPAaTOPHBIX padOT MPUBEICHBI B CICAYIOLINX
nocoOusx umerontuxcs B ondnuoreke ['Y AIl B Hartle4aTaHHOM | 3JICKTPOHHOM BHJIE:
4. Mexanuka. Konebanus u BoiHbl. MonekynsipHas ¢usuka. JlabopaTOpHBIA MPAaKTUKYM
//M.N. KoBanenko, H.II. JlaBpoBckas, H.H. JlutBunoBa, [I'.JI. Ilnexorkuna, /JI.E.
[Torapes, B.K. Ilpuunko,. FO.H. Ilapes, b.®. [lludpun, 2014, 132 c.

5. DnextpuuectBo U MmarHetusMm. JlaGopatopusiii npaktukym// /E.H. Kormukos, C.S.
[lep6ak, .1 Kosanenko, F0.A. Ky3nenos, M.H. Kynsounxkas, H.I1. Jlasposckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. I[Ipununko, E.B. PyrekoB, , FO.H. Ilapes, b.O.
[udpun, 2010,84 c.

6. BonnoBast onrtuka Jlaboparopubiii mpaktukym //E.H. Kornukos, W.II. KpekrtyHoBa,
H.I1.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tponun 2013 68 ¢

7. KBanroBas ¢wusuka. Jlaboparopusni npaktukym //I.A. BecamueBa, 1. Kosasienko,
H.II. JlaBpoBckas, H.H. JlutBunoa, B.®. Opnos, B.K. Ilpuwmunko, C.I1.danees,
E.B.Xonunesa, }0.H. Ilapes, b.®. [ludpun, 2008, 80 c.

MeToanueckue yka3zaHusi JJsi 00y4aOIMXCS MO MPOXOKIEHUI) CaMOCTOATETbHOI
padoThbI

B Xo/ie BBITIOJIHEHUSI CaMOCTOSITEIBHON PabOThI, 0OYYAIOUIHIICS BBIMOIHICT pabOTy IO
3a/IaHUI0 M TP METOJMYECKOM PYKOBOJICTBE IMperojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
Y4acTHAL.

st oOydvaroruxcsi 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOSTEeNIbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO paldoTYy.

B mporiecce BBITTOIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00y4aromerocss GopMUPYETCs
1enecoo0pa3Hoe TIaHUPOBaHKUE PaboUero BpeMeHH, KOTOPOe MO3BOJIIET UM Pa3BUBATh YMEHHUS
¥ HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHUM, oOecreynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TOMOTaeT TMOJYYUTh HABBIKUM TOBBIIICHUS
npohecCHOHALHOTO YPOBHSL.

MeroaudyeckuMu ~ MaTepualiaMy,  HANpPaBJSIIONIMMU  CaMOCTOATENbHYI0  paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepuan Mo JUCIHUILINHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJBHBIX PaboT (11 00ydaromumxcs
1o 3a04HOU (hopme oOyueHus).

MeTtoauyeckue yKazaHusi Ui 00y4yaloIIMXCsl MO NMPOXOXKIEHUIO NMPOMEKYTOYHOM
arrecTanuu



[IpomexxyrouHass  arTectanus  OOydYalONUXCs — MPEAyCMaTpUBaeT  OLCHWBAHUC
IPOMEXYTOUYHBIX M OKOHYATENbHBIX Pe3yabTaToB oOyueHHs 1o aucuuruinHe. OHa BKIIOYAeT B
cebs:

— O9K3aMeH — (opma OLEHKM 3HAaHWH, IOJYYEHHBIX OOYYAIOIIUMCA B IIPOLECCE
I/I3y‘-IeHI/I$I BCGI71 JUCHUIIIIMHBI UJIM €€ 4aCTH, HAaBBIKOB CaMOCTOﬂTeHBHOﬁ pa6OTBI, CHOCOGHOCTI/I
HpI/IMeHSITb nux Hajs pemeHI/m HpaKTquCKHX 3a71a4. 3K3aM€H, KakK HpaBI/IHO, HpOBOIII/ITCSI B
MEepHoJ] SK3aMCHAIIMOHHOW CECCHMM W 3aBEPIIASTCS AaTTECTAIIMOHHON OIICHKOW «OTIIMYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

Cucrema OLEHOK IIpU IPOBEIECHUU IPOMEKYTOUHOM aTTeCTalMM OCYLIECTBIISIETCS B
COOTBETCTBUH C TpeboBanusiMu [lonokenuit «O TeKymeM KOHTPOJIE YCIEBAEMOCTH U
OpOMEXyTOuHOU arrectauuu cryfaeHToB ['YAII, oOywaromuxcs TO NpOrpaMMbl BBICIIETO
oOpazoBanusi» U «O MOIYJIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThl
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




