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AHHOTAIIUA

Juciumiuza «®dusnka» BXOAUT B BapUaTHBHYIO YacTh 0Opa30BaTENbHOM IPOrpaMMBbI
MMOATOTOBKH CTYACHTOB 10 HampaiieHuto/criennanbHocTi 20.03.01 «Texnocdepras 6€30macHOCTbY
HamnpaBlIeHHOCTh «MH)KeHepHas 3amuTa OKpysKarolledl cpensl». JucuuruimHa peanusyercs
kadeapoi Ne3.

JuciunnnHa HaueneHa Ha  (QOPMHUpPOBAHUE Y BBIITYCKHMKA npodeccuoHanbHBIX
KOMIICTEHIINH:

[1K-16 «crmocoOHOCTh aHATM3HPOBATh MEXaHM3MBI BO3JCHCTBHS OMACHOCTEH Ha 4YeJIOBEKa,
OTIPENIeNIATh XapaKTep B3aUMOCHUCTBUS OpraHM3Ma YEIOBEKa C OMACHOCTSAMH CpPEIbl OOMTaHUS C
y4ETOM CHENU(PUKHA MEXaHW3Ma TOKCHUYECKOTO JEWUCTBUS BPEIHBIX BEIIECTB, JHEPreTHUYCCKOTO
BO3/CUCTBUS 1 KOMOMHUPOBAHHOTO JICUCTBHUS BPETHBIX (PAKTOPOBY.

CopepkaHue JUCIUILUIMHBI OXBATHIBAET KPYT BOIMPOCOB, CBS3aHHBIX C MpoOiieMamu oOIIei
(bu3uKy.

[IperoiaBanue TUCIMILIMHBI TPETYCMATPUBACT CIAyomHe (GOpMbI OpraHu3aluu y4eOHOTO
mporecca: JISKIUH, jJabopaTopHbIe paOOThI, MPAKTHYECKHUE 3aHATHA, CAMOCTOSTEIbHas padoTa
CTY/ICHTA, KOHCYJIbTaIIHH.

[TporpaMMoii AMCHMILIMHBL TPEIYCMOTPEHBI  CICAYIOIINE BHIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B (hopme IK3aMeHa.

OO61mast TpyI0eMKOCTh OCBOCHUS IUCIUILIMHBI cocTaBiseT 12 3aueTHbix enunuil, 432 Jaca.
SI3bIK OOYUYCHUS TI0 TUCIUIUTMHE «PYCCKHID».



1. IlepevyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00Y4YeHUs MO JUCHUIIIHHE

1.1. Heau npenoaaBaHusi AUCHUILINHBI
-TIOJIy9€HUE CTYJCHTaMU HEOOXOIMMBIX 3HAHUW Y HABBIKOB B O0JIACTH €CTECTBEHHBIX HAYK;
-TpeICTaBIICHNE BO3MOXKHOCTH CTYJEHTaM Pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKH B
WU3MEpPEHUSIX, BBIYMCICHUSX U 00pabOTKe Pe3yabTaTOB U3MEPEHU;
-CO3JIaHuE TIOIJICP)KUBAIOIIEH 00pa30BaTeIbHON CPEIbl MPEMOIaBaHM ISl OCBOSHUS
TEXHUYECKUX JUCIUIUIMH.

1.2. TlepeyeHb MJIAHUPYEMBIX Pe3yJILTATOB 00y4eHHS 10 TUCHMILINHE, COOTHECEHHBIX
¢ IJIAHHPYEMBIMH Pe3yJIbTATAMH OCBOEHHS 00Pa30BaTeJbHON MPOrpaMMbI

B pPe3yabTaTC OCBOCHUA JUCHUILIMHBI CTYACHT JOJIKCH 06HaHaTb CJICAYIOIIHNMHU KOMIICTCHIIUAMMU:
[1K-16 «cnocoOHOCTh aHaNMM3UPOBAaTh MEXAHM3MBI BO3ICHCTBHUS ONACHOCTEH Ha 4YeEJIOBEKa,
OIPEIETATh XapaKTep B3aMMOACHCTBUS OpPraHM3Ma YeJOBEKa C OMACHOCTSAMH Cpelbl OOMTaHHUS
C ydeToM crenu(ukd MexaHH3Ma TOKCHYECKOTO JCHCTBHS BPEIHBIX BEILIECTB,
SHEPreTUYEeCKOro BO3JACHCTBHS 1 KOMOMHUPOBAHHOTO JIEHCTBUS BPEAHBIX (PAKTOPOBY:
3HATh - OCHOBHBIE (PU3MUECKUE 3aKOHBI, METO/IbI CCIICJOBAHUS U U3MEPEHHI;
YMCTbD - IPUMCHATH 3HAHUA I PCHICHUA HpO(bCCCI/IOHaJII)HI)IX 3aaa4,;
BJI3/ICTh HABBIKAMH - HAaBBIKAMH WHCTPYMEHTAJBbHBIX HM3MEpeHHH B cepe
npoecCHOHANIBHBIX 3a/1a4.

2. Mecto qucuumuiunbl B cTpykrype OIl

JucuuruiHa Oa3upyercs Ha 3HAHHUSIX, paHee MPUOOPETEHHBIX CTyJIEHTaMU IpuU
M3YYCHHUH CJICTYIOIINX JUCIUIUINH:

— Maremarnyeckuii aHaIu3

— Jlunetinas anreOpa

— Teopus BeposiTHOCTEH
3HaHUs, TONyYeHHbIE TPU H3YyYEHHWH MaTepuala JaHHOM JUCHUIUIMHBI, HMEIOT

KaK CaMOCTOSITENTbHOE 3HAUEHUE, TaK M MCIIOIB3YIOTCS MPU U3YYCHUU JPYTHUX

JUCHUATUIAH:

— DOkojorus

— DNEeKTpOTEeXHUKA

— DJeKTpOoHUKa

3. Oobem mucuumiannabl B 3E/akagem. yac
Jlannbie 00 oOmieM o0beMe AUCHUIUTMHBI, TPYAOEMKOCTH OTIIENbHBIX BHJIOB Y4€OHOU pabOThI

Mo JAUCHMIUTMHE (U pacTpeiesieHrne 3TOH TPYAO0EMKOCTH IO CeMecTpaM) MpecTaBiieHbl B Tabmuie 1

Tabmuma 1 — O6beM 1 TPYJ0EMKOCTb JUCITUTUIAHBI

Bun y4yeOHO#M pabOThI Bcero TpymoeMKOCTh O CeMecTpam
Nel No2 Ne3

1 2 3 4 5
OG61ast TPYI0eMKOCTh 12/ 432 4/ 144 4/ 144 4/ 144
aucHuIInHbI, 3E/(4ac)
H3 nux uacoe npakmuueckoii 102 34 34 34
n0020Mo6KuU
Ayoumopnbsle 3anamus, BCEro 4ac., 204 68 68 68
B mom uucne




aexuuu (JT), (yac) 102 34 34 34
[IpakTudeckne/ceMUHAPCKUE 3aHATHS 51 17 17 17
(I13), (9ac)
naboparopusie padotsl (JIP), (dac) 51 17 17 17
KypcoBoii mpoekT (padota) (KIL, KP),
(qac)
Dk3aMmeH, (Jac) 126 36 36 54
Camocmosmenvhas paboma, BCero 102 40 40 22
Bu1 IpoMesKyTOYHOT0 KOHTPOJIS: OK3., OK3. OK3. OK3.
3adet, Audd. 3aueT, sk3aMeH (3aver, 9K3.,
Judd. 3a4, Ik3.) K3,
4. Copep:kanue THCHUTLTHHBI
4.1. PacnpeneiieHue TPYA0eMKOCTH AU CHMILINHBI
10 pa3jaesiaM M BUAAM 3aHATHI
Paznernb 1 TeMBI TUCIUTUTMHBL M KX TPYIO0EMKOCTh IPUBEICHBI B TAOHIIE 2.
Tabnuia 2. — Pa3nensl, TeMbl JUCHUIUIMHBI U UX TPYJIOEMKOCTh
Pa3nensl, TEeMBI JUCITUILIAHBI Jlexknuu 113 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 1
Paznen 1. Mexanuka 11 8 6 13
Paznen 2. KoneGanust 1 BOJHBI 11 6 6 13
Paznen 3. MosekyssipHast pusnka 12 3 5 14
Hroro B cemectpe: 34 17 17 40
Cemectp 2
Paznen 4. DieKTpHIECTBO 11 7 6 13
Paznen 5. Marnetusm 11 8 6 13
Pasnen 6. Onruka 12 2 5 14
Hroro B cemectpe: 34 17 17 40
Cemectp 3
Paszgen 7. KBanroBas onruka 11 5 6 7
Pasnen 8. KBanToBast MexaHuKa 11 9 5 7
Paznen 9. Craructudeckas usuka 12 3 6 8
Hroro B cemectpe: 34 17 17 22
HUroro: 102 51 51 0 102

HpaKTquCKafl MMOATOTOBKA 3aKIIOYAaCTCA B HEIMOCPCACTBCHHOM BBLIIIOJIHCHUHA O6y’~IaIOH_[I/IMI/IC${
OMPCACIICHHBIX TPYAOBBIX (IJYHKI_[I/II\/'I, CBsA3aHHBIX C 6y,£[y1l[€l>i HpO(I)CCCI/IOHaHLHOﬁ ACATCIIBHOCTBIO.

4.2. Copaep:xaHue pa3iejioB U TeM JIEKIIHOHHBIX 3aHATHH



Coneprxanue pa3iesioB U TeM JICKITMOHHBIX 3aHATHI TIPUBEIEHO B TabauIe 3.

Tabmuna 3 - CoaepkaHue pa3eioB U TEM JICKIIMOHHBIX 3aHATHI

HOMep pasaciia Hazsanue u COJACPKAaHUC Pa3acCiIOB U TCM JICKIIMOHHOI'O IIUKJIA

Paszmen 1. Mexanunka

[Ipenmer Mexanuku. MexaHHYecKoe

PenstuBrcTcKas u KBaHTOBasA MEXaHUKa

IIpH BpalIaTCJIbHOM JIBUXKCHUU.

WNHepumanbHble  CHCTEMBI  OTCUETA.

nerxeHne. Cucrema 1eHTpa macc.

3Heprnel71 u IMOJIEM  KOHCCPBATUBHBIX CHII.
MEXaHHYECKOM OHECPruu. CucreMsnl CAUHUII.

OTHOCUTEJIPHO HEMNOABI)KHOM oOCH. MOMeHT

ABUKCHHA U YCJIOBUS PaBHOBCCHA TBEPAOT'O TCJIA.

OTHOCHUTCIIBHOCTH

Pazgen 2 dusuka xojicO0aHuil ¥ BOJIH

JBHXXCHHUC.
COCTOSIHMA W ACTCPMUHU3M B KJIACCHUYECKOM MEXaHHUKE. ypaBHeHI/ISI

JBHXXCHUSI. r PaHUIIbL IMPUMCHHUMOCTHU KJ1aCCUYECKOM MCXaHHKH.

Kunemartuka paBwxeHuss MaTtepuaibHOM TOuku. CKOpocTh U
yckopenue. HopMmanbHOe M KacarenbHOe yCKOpeHMs. Paguyc KpuBU3HBI
Tpaekropuu. OCHOBHas 3ajjadya KHHEMAaTHKH MaTepUajbHOM TOYKU.
Kunematuka nBr>xeHHsI aOCOIIOTHO TBEpAOro Tena. Bpamienue tBepaoro

TCJIa BOKPYT HETOJIBMXKHOM OCH. CBs13b IMHEHHBIX H YIUIOBBIX BCJIMYHWH

OcHOBHEBIE
KJIACCUYECKOM JWMHAMUKH - 3aKOoHbl HbrOTOHA.
JUHAMUAKA MaTepHaibHOW TOUYKH. HewHepluanbHBIE CHCTEMbI OTCYCTA.
Cunpel uHepuuu. 3aKOH cOXpaHeHHUs ummnyinbca. LleHTp Macc u ero

Mexanndeckasi padoTa M MOIIHOCTh. KuHETHYeckass SHeprus.
[Tonss cun. KoHcepBaTWBHBIE W JAMCCHIIATHBHBIC
IIOTCHIIUAJIBHOCTU IIOJIA CHJI. 3aMKHYTI)Ie U HC3AMKHYTBIC CHCTCMBI.
HOTGHHI/IaJ'II)HaH OHEprusgs CHUCTCMBI. CBs3b MCXKOY HOTGHHI/IaJ'II)HOI\/'I
COXpaHEeHHs

MOMEHT cujibl 1 MOMEHT UMIYJbca. Y paBHEHHE MOMEHTOB. 3aKOH
COXpPaHEHMsI MOMEHTa HMITyJIbca. MOMEHT HMITyJIbCa TBEPAOrO Tesa
OcHoBHOE
YpaBHEHHE [UHAMUKHM BpAIIATEIBHOTO JIBWKEHHsI TBEPAOIO Teja.
Kunetnueckas »Heprusi BpaLIAIOLIErOCs TBEPAOrO Tejia. Y paBHEHUS

[Tpunaun otHOocuTenpHOCTH ["ammies, mpeodbpazoBanus ["anuest.
[TocTynaThl crienuaibHOM Teopuu oTHOCUTEeNbHOCTH. [Ipeobpa3zoBanus
Jlopenua u cneactBus n3 HUX. OCHOBBI PEISITUBUCTCKOW MEXAHUKHU.
WHTepBan, ero MHBapuaHTHOCTb. PensTuBuCTCKMI MIyabc. OCHOBHOE
YpaBHEHHE PEISTUBUCTCKON AUHAMUKHU. KuHeTnueckas sHeprus
PENATUBUCTCKON YacTUllbl. CBS3h MacChl U dHEPTUHU. CBS3b MEKTY
SHEPrUeH 1 UMITYJIbcOM JacTuilbl. OCHOBHBIE HIeU OOIIEeH Teopun

l"apmonnueckuit "u AQHrapMOHUYECKUIA OCLIJLIIATOP
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(MaTeMaTUYeCKWii MAasATHUK, (U3NYECKUA MASTHHUK, KOJEOaHHs IOJ
nerictBueM ynpyrod cuisl). Crnokenue kosneOaHuid. DU3NYECKUN CMBICIT
crekTpanbHoro  pasznoxkenus.  Juddepenunansuoe ypaBHEHHE
koneOanuii. CBoOoOmHBIE, 3aryxawimue KosneOaHus. BbIHYXICHHbBIE
konebanus. Pe3onanc.

Kunemarrka BOTHOBBIX TIPOIECCOB (TUTOCKHE U chepruecKue
BOJIHBI). BosiHOBOE ypaBHeHue. [IpuHimn cynepno3unuuu. DHeprus
BouiHBL. [loTok 3Hepruun. MaTeHcuBHOCTD BOJIHBL. CTOsIUast BOJHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM BOJIHBL. D dexT Jlormnepa mis
3BYKOBBIX BOJIH

Pasmen 3

MonexkynsipHas pusnka

TepmonnHamMuveckue COCTOSHUS U Tpouecchl. [lonsaTue GyHKIMN
coctosiHusA. BHyTpenHssi sHeprusa. KommuectBo Ttemiorsl. Pabora Tena
npu  u3MeHeHMH ero oObema. [lepBoe Hadano TepMOJMHAMHKH.
Temneparypa M BHYTPEHHsIE OSHEprus Kak (YHKUUS COCTOSHHUSL.
TemnoemMkocTs. DHTponusa. Bropoe M Tperbe Havana TEPMOJMHAMHKH.
Teopemsr Kapno. 3akon Bo3pactanust sHTponud. Ilopsinok u Oecropsaok
B nipupoie. TepmonnHamMudeckue GyHKIUH.

WneanbHblil ra3 (ypaBHEHHWE COCTOSIHUS, BHYTPEHHSS SHEPIHUs,
TEIJIOEMKOCTH, ypaBHEHHME ajauabarel, pa0oTa TpU  Pa3IUYHBIX
nporeccax, sHTponus). BepostHocts u ¢uykTyauuu. Pacnpenenenus
MakcBenna.  CKOpOCTH  TEIUIOBOro  JBMKeHUs Mosekyd. Cpeasss
KUHEeTH4ecKast sHeprus Mosiekyl. OCHOBHOE YpaBHEHHE KHHETHYECKOM
TEOpUM HJealbHBIX ra3oB. Pacnpenenenune bonbimana. DHTporus u
BCPOATHOCTD. da3oBrIe PpaBHOBECHUSA n IpeBpalICHu. OneMeHThI
HepaBHOBeCHOﬁ TCPMOJUHAMUKH. SIBenns NnepeHoca, KHUHCTUUYCCKUC
SIBJICHUA. KOH}ICHCHpOBaHHOC coctosHne. KuHemaTnka M JUHaMHKa
JKUJKOCTEN U Ta30B.

Paznen 4

DNEeKTPUIECTBO.

DnekTpocTaTHKa B BaKyyMe. 3aKOH COXPaHEHHsI AJIEKTPHUECKOTO
sapsana. 3akoH Kynona. Cuctemsl enunutl. [IpyuHnun cynepno3unuu.
CucTembl 3apsyKEHHBIX YacTULl. DIEKTpUYecKuil qunonib. Pabota cui
DIIEKTPOCTATUUECKOTO ToJIsA. TeopeMa 0 HUPKYISILUA BEKTOPA
HarpspKEHHOCTH. [10TeHIMaIBHOCTD AIIEKTPOCTATUYECKOTO TOJISL.
HanpskeHHOCTh M MOTEHIMAIT 3JIEKTPOCTaTHYECKOTO MOJISI. CBA3b MEXKAY
HuMH. Teopema 'aycca 1715 3EKTPOCTaTHUECKOTO MOJISI B BAKYYME.

[ [pumenenue Teopemsl ['aycca Kk pacyeTy nojen.

DIEeKTpOCTaTUKA B BemlecTBe. THnbl Au3eKTpuKkoB. [lonsgpuzanns
IuaNekTpukoB. CBOOOAHBIE M CBSi3aHHBIE 3apsanbl. Jluanekrpuueckas
BOCIIPUMMYHUBOCTD. J[MaJIeKTpUUEeCcKas NPOHMLIAEMOCTh. JJIEKTPHUECKOE
cmemenne (MHAykuus). Teopema ['aycca st SNIEKTPUYECKOTO MOJS B
JUDJIEKTPUKE. YCIIOBHSI Ha TPaHMLE pas3ziena JByX AMAIEKTpUkoB. Ilone
BHYTpM TMPOBOJHMKAa M y ero mnosepxHoctd. OOmas 3amgada
AIIEKTPOCTATUKU. DJIEKTPOEMKOCTh MTPOBOIHUKA.




KonpneHcaropbl. OHeprust CHUCTEMBI 3JIEKTPUYECKHUX  3apsI0B.
OHeprusi 3apsHKEHHOro MNpoBoJHHMKA. OObeMHAas IJIOTHOCTb SHEPruu
AIIEKTPUUECKOTO MOJIS.

VYcioBUsS  CyIIECTBOBaHMS 3JEKTPUYECKOTO TOKA. Y paBHEHUE
HENPEPBIBHOCTH. DJNEKTPOABMKYILAs cuia. HenmoTreHuuaabHOCTh OIS
CTOpOHHMX cujl. 3akoHbl Oma u JIxoyns-JIeHna B HMHTErpajbHOM M
mddepennpaabHOM hopmax.

Pasmen 5

DJNIEKTpOAMHAMUKA

MaruaurocraTuka B BELLECTBE. HamarandeHHOCTD.
MounekynspHple TOKM. MaruutHas BOCHPUMMYHUBOCTb. MarHurtHas
MPOHUIIAEMOCTb. HampspkeHHOCTh MarHuTHOTO ToJisl.  JlnaMarHeTukw,
napaMarHeThky, (eppoMarHeTUKU. TeopemMa O IMHUPKYISIUH BEKTOpa
HANPSHKCHHOCTH MAarHUTHOTO TOJIs (MHTEerpaibHas U nuddepeHuanbHas
¢dbopmpbl). YCIoBUS Ha TPAHUIIC IBYX MAarHETHKOB.

3akon Papanes. [Ipasumno Jlenmna. CaMOuHAYKIIHSL.
NunykruBHOCTh. B3anmHas unaykuvsa. B3anMHas MHIYKTUBHOCTD.
O0beMHas TNIOTHOCTh SHEPTUU MarHUTHOTO 1oJjs. Buxpesoe
anekTpuueckoe nojue. Tok cmenenus. Cucrtema ypaBHeHU MakcBea.
Marepuanbible ypaBHeHUs. KBazucTtanyionapabsle TOKU. MIHBapuaHTHOCTh
ypaBHeHMIT MakcBeia OTHOCUTENBHO MpeoOpa3oBanmii Jlopena.
[TpuHIMT OTHOCUTETHHOCTH B AJIEKTPOIMHAMUKE.

Paspen 6

Onruka.

BonHoBoe ypaBHEHHE JUI 2IEKTPOMarHuTHOM BojiHbL. CBoOicTBa
IEKTPOMAarHuTHeIX BOJIH. Bektop [loiiHTiHTra. THTEHCUBHOCTB CBETA.
S¢dext [omnepa 11 3IeKTPOMarHUTHBIX BOJIH. OTpakeHHe U
npenomieHue ceera. Onruyeckoe nzodpaxenue. [punuun depma.
Wutepdepennus ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTb.
Hudpaxus cera. [Ipunnun I'oiirenca-®penens. Meron 300 Openens.
Hudpaxnus OpayHrodepa Ha mienu U AupakiMOHHON pelIeTKe.
["onorpaduu. EcTecTBeHHBINH U MONpU30BaHHBINA cBeT. 3akoH Maioca.
[Tonspu3anus cBeTa Ipy OTPAXEHUH U MPEJIOMIIEHHU. 3aKoH bprocrepa.
JBoiHoe nyuyenpenomuenue. HopmanpHas u aHOMasbHas IUCIIEPCHSL.
dazoBas u rpynnosas ckopocti. Popmyna Panes. DnemenTs Oypbe -
ONTHKH.

Pasnen 7

KBanToBas onTuka

TennoBoe m3nyyenue Tten. 3akoH Kupxroda. 3akoHbl M3TydeHUs
abcomoTHO uyepHoro Tena. KBanToBas rumore3a u ¢opmyna [lnanka.
KBantoBast onrtuka. @otosdpdexr, onbitel CromeroBa. @DOTOHBL
[aBnenne cBera. KopmyckynspHO-BOJIHOBOW Jyanu3M [Uid  CBETA.
Oddext KommnroHa.

Pa3zgen 8

KBanToBas MmexaHuka

Teopuss bopa. Omnbeitei ®@panka u I'epua. KopmyckynspHo-
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BOJIHOBOM JAyanu3M Mukpouactull. ['mnoresa ge bpoinsa. dazoBas u
IpymnIoBas CKOpocTH BoJIH e bpoiins. Bonnosoii naker. Ctaructuueckoe
UCTOJIKOBaHWE BOJNH Je bpouna. [lpuHunun — HeonmpeneleHHOCTH
[efizenOepra. BonmHoBast ¢GyHKIMs, €€ OCHOBHBIE CBOMCTBA. OrepaTopsl
¢usnueckux BeNUMYMH. BpemeHHoe W CTalMOHApHOE  YypaBHEHHE
[IIpenunrepa, KBaHTOBBIE COCTOSIHMA. KBAaHTOBBIE ypaBHEHMs JBUKCHHS.
CBoOomHas uactuma. Yacruma B OECKOHEUHOH MOTEHIIMAIBLHOU SIME.
KBanToBblii ocumwisitop. HyneBas sHeprus, HyneBble KoJeOaHUSL.
[TpoxoxaeHne dYacTUIBl 4epe3 MOTEeHUUAIbHBINA Oapbep. TyHHENbHBIN
addekr.

AToM BoOmOpoAa B KBAaHTOBOM MexaHuke. KBaHTOBbIE 4HcCIa.
OpOuTanpHbli MEXAHWYECKMH M MArHUTHBIM MOMEHTBI JJIEKTpOHAa B
atome. OpOurtanbHOoe rupomarHutHoe oTHomeHue. Ombir HltepHa u
I'epnaxa. Coun snexTpoHa. IIpuHIMO TOXIECTBEHHOCTH MMKPOYACTHILI.
®epmuonbsl 1 0030HBI. CHMMETpHsT BOJIHOBOM (DYHKIMHM CHCTEMbI
oauHakoBbIX 4YacTull. [Ipuniun Ilaymu. OObsicHeHue nepUOIUYECKOM
cucreMbl 351eMeHTOB [[.MI.MeHnneneeBa. DHEpreTHUECKUd CIIEKTP aTOMOB
u Mosekyd. [Ipupona xumMuueckoil cBs3u.

Paznen 9

Cratuctuyeckas usuka

Cratuctuueckuii Meron. ®as3oBoe mpocrpancTBo. Pacnpenenenue
I'n66ca. Cratuctruueckoe MCTOIKOBaHUE 3HTponuu. CBOOOHAS SHEPIHUs.
CraTucTuyeckoe ONMCAaHUE KBAHTOBOM CHUCTEMBI, pasziMuue MEXIy
KBaHTOBOMEXAHUYECKOMN " CTaTUCTUYECKOMN BEPOATHOCTSIMH.
Knaccnyeckas cratuctuka  Makcsemna-bonbnmMana. KBanTOBBIE
craructukn depmu-/lupaka u boze-DiiHireiiHa. CpaBHEHHE pa3IUYHBIX
CTaTUCTHK.

Pacnpenenenne  @®epmu-/lupaka And  DIEKTPOHHOIO  rasa.
OnexkTpoHbl B Kpuctayuiax. OHeprus Depmu, BBIPOXKIEHHBIA U
HEBBIPOXK/IECHHBIA  DJIEKTPOHHBIM  ra3. DJIEKTPOHHAs  TEMJIOEMKOCTb.
TerutoeMKkoCTh  KpHCTAUIMUECKOM pemerku. Kiaccnueckas Teopws,
teopus DunimTeHa u Jlebas. ®oHonbl. DOTOHHBIH ras.

43. TlpakTnuyeckue (CeMHHAPCKHUE) 3aHSATHA

TeMbl pakTUYECKUX 3aHATUH U UX TPYAOEMKOCTh MPUBECHbI B TalnuIe 4.
Tabnuna 4 — [IpakTrdeckue 3aHATHA U UX TPYI0EMKOCTh

No
No 3 0
TeMbl IPAKTHYECKIX 3aHSTHIA @OpMBI IPAKTUYECKUX 3aHATUN Tpynoemxocts, paszaena
n/n (1ac) JUCITHTI-
JINHBI
Cemectp 1
1 Kunemarunka 1 nuHamMuka Pemmenue 3amau 2 1
MaTepUaTbHOU TOUKH
2 Kunemaruka u nuHaMmka Pemrenne 3agau 3 1
a0COJTIOTHO TBEPJIOTO TeTa
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CnenuanbHasi TEOpHS Pemenue 3anau 1
OTHOCHUTEJBHOCTH
Kunemartuka u nuHamuka Pemenue 3amau 2
KoJieOaHui
XapaKTepUCTUKU BOJTHOBBIX Pemenue 3agau 2
MPOLIECCOB
MonekynspHo- Pemienue 3amau 3
KUHETHYECKasi TEOPUsI
Cemectp 2
HanpsbxenHocTs u Penrenue 3amau 4
MOTEHIINAN
AIEKTPOCTATUYECKOTO TOJIs
JIBro>keHue 3apsyKEHHbBIX Pemenne 3agau 4
YacTull B
AJIEKTPOCTATUYECKOM I10J1€
JusnexTpuku B Pemienne 3amau 4
AIEKTPUUECKOM TI0JIE.
Konpnencaropsl
XapaKkTepucTuKu Pemenue 3anau 5)
AIIEKTPUIECKOTO TOKA
NHaykuys MarHuTHOro Pentenune 3amau 5
noJisi. CUJIbl B MAarHUTHBIX
TOJISX
3aKoH JIEKTPOMarHUTHON Pemenue 3agau 5
unaykiun Gapanes. Pabora
B MarHUTHBIX MOJIAX
Wntepdepens, Pemrenne 3amau 6
T PaKIus, MOIAPU3AIHS
Cemectp 3
TemoBoe u3ny4eHue, Pemenue 3agau 7
dboTorpdext
Oddext KommToHa, Pemenwne 3a1au 7
CBOIicTBa ()OTOHOB
ATtoM Bogopoaa Peenue 3agau 8
Ilocrynatsr bopa
CooTtHoleHue Peenue 3agau 8
HEONPEeIIEHHOCTEN

['eiizenbepra, BOHBI 1
bpoitnsa
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S) VYpasnaenwue llpeaunarepa Pemenue 3agau 3 8
[orenuunansHbie Gapbepb
6 KBanToBas cratucruka Pemenue 3agau 3 9
Bceero: 51
4.4. JlaGopaTopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYIOEMKOCTh MPUBECHBI B Tabwmiie 5. JlabopaTopHbie
paboThI BHIMOJIHAIOTCS B PAMKaX BBIICTIEHHBIX YUEOHBIX YacOB 110 BBIOOPY MpEnogaBaTelis
Tabnuna 5 — JlabopaTopHbI€ 3aHIATHS U UX TPYTOEMKOCTb
Ne T
o TTIOEMKOCTb
HaumenoBanwue 1ab0paTopHBIX padoOT by > | Nepasnena
/1 (1ac) JUCLUTUTUHBI
Cemectp 1
1 Mammna ATByaa 3 1
2 Masitauk MakcBeia 3 1
3 MaremaTuueckuii 1 000pPOTHBIN MATHUKU 3 2
4 KpyTunbHblif MasiTHUK 3 2
5 Onpenenenue CKOPOCTH 3ByKa B BO3yXe 3 3
6 Onpenenenue ko3 UIMEHTa BI3KOCTH BO3TyXa 2 3
Cemectp 2
1 Onpenenenune 371€KTPOEMKOCTH KOHAEHCATOPa 3 4
2 HccnenoBanue pe3oHaHca B AJIEKTPUYECKOM 3 4
KoJieOaTeIbHOM KOHTYpe
3 Omnpenenenne ropu3OHTATEHON COCTABIISIONICH 3 5
HANPSHKEHHOCTH MAarHUTHOTO TOJIST 3eMJIH
4 Onpenenenue yaenbHOro 3apsiaa JIeKTPoHa 3 5
5 Konbsua HeroToHa 2 6
6 Judpakius miockux BOJIH 3 6
Cemectp 3
1 IIpoBepka 3aKOHOB TEIJIOBOTO U3ITY4YEHHUs 3 7
2 Buemamii horoaddexr 3 8
3 Dddexr Xomia B repMaHun 3 9
4 Omnpeenenre MOTEHITHAIOB BO30YKICHHS aTOMOB 2 8
5 OmnsiTel CTOsIeTOBA 110 M3y4YeHHIO (hoTOdhdeKTa 3 7
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MOJYIIPOBOIHHUKA

6 Onpenenenne MUPUHBI 3alPEIIEHHON 30HbI

Bcero:

o1

4.5.

CamocrosiTeIbHAA paﬁoTa CTYJACHTOB

Bunbl camocTosTensHOM paboThI U €€ TPYA0EMKOCTh IPUBEICHBI B TaOIHIIE O.

Tab6ymna 6 Buasl caMocTOsSTENIbHOM pabOTHI M €€ TPYA0EMKOCTh

Bun camocrosiTensHO#M paboThI Bizzo’ Cewmectp 1, yac| Cemectp 2, yac| Cemectp 3, yac

1 2 3 4 3)
W3ydeHnue TeopeTrueckoro MmaTepuaia
mucturuael (TO) 51 20 20 11
KypcoBoe npoextupoanue (K11, KP)
Pacuetrno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
IToaroroBka K TEKyleMy KOHTPOJIIO 51 20 20 1
ycneBaemoctH (TKY)
Jlomamnee 3ananue (/13)
KonTponbubie pabotsl 3a0uHnKkoB (KP3)
[ToaroroBka K MPOMEKYTOUHOUM aTTECTALIMHU
(IA)

Bcero: 102 40 40 22

4.6.

Y4eOHBIM MJIaHOM HE MPETYCMOTPEHO

KypcoBoe npoextupoBanue (padora)

5. IlepeueHb y4eOHO-METOAUYECKOTO O0ecTiedeHHs ISt
CAMOCTOSITE/ILHOI PadoThl 00y4aAIOIIUXCH 110
TUCHMILIMHE (MOIYJII0);

VY4eOHOo-MeToinYeCKe MaTepHalibl ISl CAMOCTOSATENIbHOM paboThl CTYJEHTOB YKa3aHbl B

n.a. 6-11.

6. IlepeyeHb OCHOBHOI U JOTOJHUTEILHOM JUTEPATYPHI

6.1. OcHoBHAaA

Juteparypa [lepedeHb OCHOBHOM JIMTEpATyPHI IPUBEICH
B Tabmwmie /. Tabmuma 7 — [lepeueHb OCHOBHOM

JUTEPATYPHI
ludp bubnmorpaduueckas ceoutka / URL anpec KonnuecTBo 3Kk3eMIIIsIpoB B
o6ubnmoreke
(Kpome 3IIeKTPOHHBIX
HK3EMILISPOB)
[53(075)] CagenbeB 1.B. Kypc o6meit ¢pusuku: Yaeonoe nocooue B | ®O(4), 'C(94), 'CU3(1)
3 1.2014. T.1. Mexanuka. MonekynspHas ¢pusnka
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[53(075)] CagenbeB 1.B. Kypc o6meit ¢pusuku: Yaeonoe nocobue B | ®O(4), ['C(94), 'CU3(1)

3 1.2013. T.2. DneKTpuyecTBO U MarHeTU3M. BOJTHEIL.
Onruka.

[53(075)] CasenbeB U.B. Kypc o0eit ¢pusuku: Yuebnoe nocobue B | ®O(4), 'C(91), 'CU3(1)
3 1.2014. T.3. KBanToBas ontuka. AToMHas hU3MKa.
®dwusuka TBepaoro tena. Gu3uka aTOMHOTO si/Ipa U
AJIEMEHTAPHBIX YaCTHII

[53(075) CagenbeB U.B. Kypc ¢usuku: YuebHoe mocoodue B 3.T. DO(2), I'C(98)

Cl12 T.2. DnexrpuuectBo. Konebanus u BoiaHbl. BomHOBas
ontuka. 2008

[531 B83] Wponos U.E. Mexanuka: OcHOBHbIE 3aKOHBI. M.: ®us- I'C(133), I'CU3(1), II'(6)
maTiaut, 2005

[53(075) Tpodumona T.U. Kypc ¢pusuku. 2017, ®0O(3), 'C(27

T76]

[lepeueHp TONMOIHUTENBHOM TUTEPATYpPHI IPUBEACH B Ta0MIE 8.

6.2. JlonoJHUTeIbHAA JTUTEPaTypa

Tabnuua 8 — IlepeueHb NOMONMHUTENBHON JIUTEPATYPHI

Mudp bubmmorpaduueckas cceuika/ URL | KonmruecTBo SK3eMIUIIpoB B OMOIMOTEKE
azpec (KpoMe DIIEKTPOHHBIX SK3EMILISIPOB)
53(075) T76] Tpodumosa T.1. Kypc dhusuxwu. I'C(35), KJI(5) T'C(134), TIT'(8)
2005
[531 B83] Hponos U.E. Mexanuka: I'CU3(1), CO(1), ®O(4) ®O(2), I'C(66),
OcHoBHbI€ 3aK0HBI. M.: ®us-
matiaut, 2007
[ 537(075) 183] Hponos N.E. Dnekrpomarneruzm. | CO(1), IIT'(18)
OcHosHeIe 3akonbI. 2007
534.2(075) 183] Hponos U.E. BonHoBbIe dO(63), I'C(14), TII'(8)
nipoiieccbl. OCHOBHBIE 3aKOHBI.
2007
530.145(075) 183 Hponoer N.E. KBanrosas ¢usuka. I'C(66), III'(16)
OcHoBHeIe 3akoHbI. 2007
[531 B83] Hponos U.E. ®usuka DO(3), I'C(138), I1I'(30),
MakpocucteM. OCHOBHBIE 3aKOHBI.
2007,

7. IlepeueHb pecypcoB MHGOPMALMOHHO-TEIEKOMMYHHMKAIIMOHHOI ceTH
HMHTEPHET, HeoOX0auMBIX JJI51 OCBOEHHUS JUCITUILIMHbI

[Tepeuyens pecypcoB nHpopmarroHHo-TenekoMMmyHuKamonHoi cetu MHTEPHET, neo0xoauMbIx

JUUISl OCBOSHUS IUCIUILTMHBI TIpUBE/IeH B TabmuIe 9.
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Tabmuna 9 — Ilepedens pecypcoB nHGpOpMaMOHHO-TeNeKoMMYyHuKaoHHoi cetn MHTEPHET,
HEOOXOMMBIX JUIsI OCBOCHUS TUCIUTUINHBI

URL anpec | HaunmenoBanue
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(http://lib.aanet.ru/) bubnunorexka ['YAII
http://Ims.guap.ru ®dmsuka 1
http://Ims.guap.ru dusuka 2
http://Ims.guap.ru dusuka 3

8. IlepeueHb HH(OPMANMOHHBIX TEXHOJIOTUH, MCIOJIb3YyEMBIX NPHU
OCYyIE€CTBJICHUMN Oﬁpa30BaTeJILHOI‘O nmponaecca nmo IMCuUIInHEe
8.1. IlepeyeHb NPOrpaMMHOI0 obecneYeHust
[lepeueHp MCIONB3YEMOT0 IPOrPaMMHOT0 oOecriedeHus mpezcranieH B Tadbmuie 10.
Tab6muna 10 — Ilepedyenp mporpaMmMHOTo oOecreueHus

Ne i/t HaunmenoBanue

He npenycmorpeno

8.2. IlepedyeHb HH(POPMANIMOHHO-CITPABOYHBIX CHCTEM
[TepeueHpb UCTIONB3YEMbIX HH()OPMAIIMOHHO-CIIPABOYHBIX CUCTEM IpejicTaBieH B Tadmuie 11.
Ta6ymma 11 — I[lepeyerb nHGOPMAITMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npexycmotrpeno

9. MarepuajibHoO-TeXHH4YeCKasi 0a3a, He0OX0AUMAs IJIsl OCYIIeCTBIEHHS

Oﬁpa30BaTeJ'IbHOFO nmpouecca 1mo IMCImIinIingae
CocraB MaTepuaIbHO-TEXHUUYECKOW 0a3bl IpeICTaBjIeH B TabuIe 12.

Tabmuma 12 — CocraB MarepuanbHO-TEXHHUYESCKON 0a3bl

Howmep aynuropun
Ne n/mt HanMeHoBaHMEe COCTaBHOM yacTH MaTepuaIbHO-TEXHUYECKON 0a3bl (ipm
HEOOXOUMOCTH)

1 JlexnronHas aynuTopus

2 CriernanmuzupoBanHast 1abopatopust «MexaHuKa 31-04

3 Crnennanu3upoBaHHas JadopaTopust «JIEKTPOMarHeTU3M 32-04

4 CrnenmanusupoBaHHas 1adboparopus «OnTruKa 32-06

5 CrnenmanuzupoBanHas naboparopust «KBanroBas Ousmka» 32-03, 32-05

10. ®oH/ OLIEHOYHBIX CPEACTB VIS MPOBEIEHNUs IPOMEKYTOUHOM aTTecTalun

OﬁyanOIIII/IXCH o AMCIHMIIJIMHE
10.1. CocraB ¢poH/a OIEHOYHBIX CPEIICTB MPUBEICH B TabHIe 13
Tabmuma 13 - CocraB ¢oH/Ia OIEHOYHBIX CPEJCTB ISl MPOMEXKYTOYHOM aTTeCTalluu

Bun mpoMexyTodHOH arTecTanuu IIpruMepHBIii IepeYeHb OLIEHOYHBIX
CPEICTB

DK3aMeH Cnucok BOMPOCOB K K3aMEHY.



http://lib.aanet.ru/
http://lms.guap.ru/
http://lms.guap.ru/
http://lms.guap.ru/
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10.2. IlepedeHb KOMIETECHIIUH, OTHOCSIIMXCA K IUCIHUIUIMHE, W ATambl WX (HOPMUPOBAHHS B
IpoIIecce OCBOCHHSI 00pa30BaTEIbHOM POrpaMMBbI IPUBEIICHEI B Ta0uIe 14.

Tabmuna 14 — IlepedeHb KOMIETEHIMH C yKa3aHUEM ATaroB WX (OPMHUPOBAHUS B IPOIECCE
OCBOEHHS 00pa30BaTEIbHON MPOrpaMMBbl

Howmep

ceMeCTpa

Dransl HOPMUPOBAHUS KOMIICTCHIIHH 110
JTUCIUIUTHHAM/TIPAKTUKaM B Tiporiecce ocBoerust OIT

IIK-16 «cmocoOHOCTh AHAJIM3UPOBATb MCXAHU3MbI BOSI[CﬁCTBPIH OITACHOCTEH Ha YCJIOBCKaA,

OIpPCACIAATEL XapaKTEep B3aI/IM0I[eI\/JICTBI/I$I OopraHusmMa 4YCJIOBCKa C OIACHOCTAMH CpPCIbI obuTaHus ¢
Y4eTOM CHGHH(bHKH MCXaHHM3Ma TOKCHYCCKOI'O ﬂCﬁCTBHﬂ BPCAHBIX BCHICCTB, SHCPIrCTHYCCKOIO

BO3JICHCTBUS 1 KOMOMHUPOBAHHOTO ICHCTBHS BPEIHBIX (DaKTOPOBY

1

duzuka

dusuka

XUMHA

DKOJIOTUA

duzuka

XuMusa

XUMHA

Ol B W W DN

CTaTUCTUYECKUE METO/IbI B YIPABICHUHM OXPaHOW OKpYKaroIei
cpeibl

(o)

['unporazonuHaMuka

o)

Teopus ropenus u B3pbiBa

HpOI/I3BOIICTBCHHaSI npeaauIiOMHas MpakKTHUKa

10.3. B kauecTBe KpUTEpHUEB OLIEHKU YPOBHSA CHOPMHUPOBAHHOCTH (OCBOEHHS) y OOYyYarOIIMXCs
KOMIETEHINI MpUMEHSEeTCs 1IKaaa MOIyTbHO—PEHTHHIOBOM CHUCTeMBbI yHHMBepcuTeTa. B Tabmuie
15 mnpencraBnena 100—GammpbHass u 4-0ajutbHas IIKAIBI Ui ONEHKH  COPMHUPOBAHHOCTH

KOMIIETEHIUH.
Tabnuua 15 —Kpurtepuu oneHku ypoBHs ¢(hOpMUPOBAaHHOCTH KOMIETEHIUHN
OrieHKa KOMIIETEHIN
100- .
4-GanbHas XapakreprucTuka cOpMUPOBAHHBIX KOMITETEHIIMI
OanbHas
IKasia
IKasia
- oOyuatomuiicss TiTyOOKO M BCECTOPOHHE YCBOWJI HPOTPaMMHBIN
MaTepuan;
- YBEPEHHO, JIOTMYHO, [TOCIIEN0BATEIBHO U TPAMOTHO €T0 U3JIaracr;
«OTHOy |~ OTHPAACh Ha 3HAHHA OCHOBHOM M JIOIIOJIHUTENBHON JIMUTEPATypBI,
85<K<100 @auTcHoy | TECHO TIPHUBSA3BIBACT YCBOCHHBIC HAYYHBIC MOJOKEHHS C IIPaKTUYECKON
JESITENbHOCTHIO HAIIPABJICHHUS;
- YMeJio 0OOCHOBBIBAET U apryMEHTHPYET BbIIBUTAaEMbIE UM UJICH;
- JleJIaeT BEIBOJBI U 0000IIEHNS;
- cBOOO/IHO BJIaJIeeT CUCTEMOM CeMAIM3UPOBAHHBIX MMOHATHH.
- o0ydaromuiicsi TBep/I0 YCBOMJI IPOrPAaMMHBIA MaTepHal, TPaMOTHO U
[0 CYIIECTBY M3JaraeT €ro, ONHUpascb Ha 3HAaHUS OCHOBHOM
JUTEpaTyphl,
«xopormoy | - HE AOTYCKAET CYIIECTBEHHbIX HETOUHOCTEH; §
70<K<84 @auteroy | - YBA3BIBACT YCBOCHHbBIC 3HAHHMS C NPAKTHUYECKOH JICATENBHOCTBIO
HaIpaBJIeHUS;
- AQpryMEHTUPYET HayuHbI€ MOJIOKEHMS,;
- JIeJIaeT BBIBOBI K 000OIIEHHS,
- BJIAJICET CUCTEMOM ClIEMAIN3UPOBAHHBIX MTOHSTUH.
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- 00ydJaromuiicss YCBOMJI TOJIBKO OCHOBHOW IPOTPaMMHBIM Marepual,
[0 CYHIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUA TOJBKO OCHOBHOM

JUTEPaTYPBI;

«YJIOBJIETBOPY | - JIOIIYCKAeT HECYIIECTBEHHbIE OIIMOKH U HETOYHOCTH;

55 <K< 69 TEJIHOY - HCIBITHIBACT 3aTPYIHEHUS B MPAKTHYECKOM IMPUMEHEHUH 3HAHUH
«GAYTEHO» | HAIPABJICHUS;

- c1a0o apryMeHTHpPYeT Hay4YHbIE MOJI0KEHUS,
- 3aTpyAHsAeTCs B (POPMYIMPOBAHUN BHIBOJOB M 00OOIICHHUIA;
- YaCTUYHO BJIAJICET CUCTEMOM CHEUUAIN3UPOBAHHBIX IOHATUI.
- oOyyaroluiics He YCBOMJ 3HAUUTEIbHOM 4YacTW NPOrpaMMHOIO
MaTepuaia,

«HEYNOBJIETBO | -  JIOMYCKaeT  CYLIECTBEHHbIE OMMOKM U  HETOYHOCTH  TPHU

K<54 PHMTENBEHO» | PACCMOTPEHUU MPOOIEM B KOHKPETHOM HAIPaBJICHUU;

«HE3AYTEHO» | - MCIIBITHIBAET TPYAHOCTH B MMPAKTHYECKOM IPUMEHEHUN 3HAHUI;
- HE MOXET apryMEHTUPOBATh HAYYHBIC TIOJIOKEHHUS;
- He (OPMYJIUPYET BBHIBOJOB M 00OOIIECHUH.

10.4. TwumoBble KOHTPOJIBHBIC 3a/ITAHUS TN HHBIE MaTEepPHUaIbL:
1. Bompocs! (3a1aun) uist sk3ameHa (tadsuia 16)

Tabmuma 16 — Borpock! (3a1aun) u1s 3K3aMeHa

Ne i/mm [lepeuenb Bompocos (3aaa4) i SK3aMeHa
Cemectp 1
1 OcHoOBHBIE KHHEMaTHUECKHE TOHATHA. KnHemaTnka MaTepraibHOi ToUkd. CKOpOCTh U
YCKOpEHHUE MaTepHaIbHON TOUKU
2 YckopeHue npu MI0CKOM KPUBOJIMHEHHOM JBHKEHUU
3 Kunemartuka aGCcomOTHO TBEPOTO TEa
4 CBs13b TMHENHBIX U YIJIOBBIX BETMYUH
5 O0600111eHHBIE KOOPMHATHI M CTETIEHH CBOOOTBI
6 OcHoBHas 33]ja4a KHHEMATUKH JUTSI MATEPUAITBHON TOUKH
7 3axonbl HproTOHA
8 3akonsb! Kemnuiepa v 3ak0H BCEMUPHOTO TATOTSHUS
9 [TpunIIMN KeTepMUHU3MA
10 3aK0H COXpaHEHHUS HMITYJIbCa
11 Teopema o0 IBMKEHUU LIEHTPA Macc
12 I'paBUTalIMOHHAS U MHEPTHAsI MACChI
13 MOMEHT CHUJTbI 1 MOMEHT UMITYJIbca. Y paBHEHHE MOMEHTOB
14 3aKOH COXPAaHEHUs MOMEHTA UMITYJIbCA
15 CekropunasibHasi CKOPOCTh
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16 PaboTa, MOIIHOCT ¥ KWHETUYECKAst SHEPIUs

17 TloreHnmanpHbBle M HEMOTEHIIUAIBHBIE CUIIBI

18 [ToreHnmanbsHas SHEPTHs, 3aKOH COXPAHCHUS MEXaHUYECKOW dSHEPTUU

19 MomeHT uHepIun

20 Teopema ITeitnepa

21 MoMeHT uMITysbca aOCOFOTHO TBEPOTO Teja

22 Kunernueckas sneprust ATT. Pabota u momHocTs Bpamenus ATT

23 [Tpunuun otHocuTenbHOCTH ["anunes

24 OkcnepuMeHTanbHble npeanocsbuiku CTO

25 [Toctrynarer DiiHmTElHA, TpeoOpa3oBanus Jlopenna

26 CrnenctBust u3 ipeodpazoBanus JlopeHna. 3akoH ciioxkeHus ckopocteid B CTO
27 HHuTtepBan

28 PensgruBucTckas nuHaMuka

29 WuBapuaHThl TEOpUN OTHOCUTENBHOCTH. [IpHHIINIT SKBUBaIEHTHOCTH

30 HeunepryianbHble cUCTEMBbI OTCUETA

31 JuddepenumanbHoe ypaBHEHNE KoJe0aHUH MPYKMHHOTO MasiTHUKA, €T0 pEeLIeHHE
32 BekropHas nuarpamma

33 DHeprus TapMOHUYECKUX KOJICOaHMI

34 VY cnoBusi BOBHUKHOBEHUS KOJICOaHMI

35 DU3NYECKUN U MATEMATUYECKUI MassTHUKHU

36 3aryxaromiue KonedaHus

37 Brinyxaennble koneGanus. PezonaHc

38 CrnoxeHne KoJieOaHui OJHOTO HAIPaBJICHUS ¢ OJTMHAKOBBIMHU YaCTOTaMH
39 CrnoxxeHre B3aMMHO NIEPIICHIMKYISIPHBIX KOJIeOaHU

40 Bonabl. OCHOBHBIC TOHITHS

41 VYpaBHeHue Oeryieil BOJHBI

42 BonnoBoe ypaBHenue. CKOpoCTb BOJIHBI B YIIPYToil cpeie

43 DHeprusi BOJIHbI




19

44 MHTEHCUBHOCTD BOJIHBI

45 Dddexr Jomnepa

46 Hudpaxius Bon. [Ipunmun [roiirenca

47 HHuTepdepenius BOJIH OT ABYX UCTOYHHKOB

48 Crostune BOJIHBI

49 Jlucniepcusi, TpyIIoBasi CKOpOCTh BOJIH

50 Nneanphbiii ra3. /{aBieHue Ha CTEHKY COCYA.

51 [TapaMeTpsl cOCTOSTHUSA, TEMIIEpaTypa. Y paBHEHHUE COCTOSHUS, PyHKITHS
COCTOSHUA

51 BHyTpeHHs dHEpIrus UI€aTbHOIO ra3

53 PaboTa naeanbHOro ra3a B pa3muIHbIX TEPMOIUHAMUYECKUX MPOIECCaX.

54 IlepBoe HaUaO TEPMOAMHAMUKH.

55 AnunabaTuyeckuii Tporecc.

56 [ukn Kapno

57 PaGora TeruioBoro geuraress

58 OO6paTIMOCTh TEPMOAMHAMUYECKHX ITPOIIECCOB, TeopeMbl KapHo

59 Hepasencto Knayznyca. OHTponus

60 DHTPOIHS U BEPOATHOCTh

61 bapomerpuueckas hopmyia. Pactipenenenne bonbimana

CemecTp 2

1 Hanpsx€aHocTh nexktpudeckoro noss. [IpuHuun cynepno3unuu

2 [ToTeHnman 3aeKTPHUECKOro moist. [IpuHInT cyrnepno3unuu. TeopeMa o UPKYIIAIUH
BekTopa E

3 ITorox BekTopa E. Teopema I'aycca it Bexropa E

4 CuII0BBIC JIMHUY U SKBUITOTECHIIMAILHBIE TOBEPXHOCTH

5 Cnencrsus u3 Teopemsl ['aycca

6 Hampsok€HHOCTB M MOTEHIMAI JIEKTPUYECKOTO JUIIONS

7 DJEeKTpUUECKUI AUIOJIb BO BHELIHEM I10JIE

8 [TpoBOTHUKY B 3JIEKTPUUECKOM I10JI€
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9 Jusnextpuku. Bexrop anekrpruyeckoit nHaykuu. Teopema I'aycca mis Bekropa D
10 I'pannunsble ycnoBus 1 BeKTopoB D u E

11 OnexrpoéMkocTb. KoHzieHcaTopsl

12 [TapannensHOe U MOCIEA0BaTENbHOE COSAMHEHNE KOHIEHCATOPOB

13 DHeprus IEKTPUIECKOTO MOJIS

14 OnexTpuueckuid ToK. ILmoTHOCTH TOKA

15 3akonbl OMa B 0OBIKHOBEHHOM 1 muddepeHImanbsHoi Gpopmax

16 3akon OMa /7151 3aMKHYTOW [IeTn

17 3akons! J[xoyns — JIeHna B 00bIKHOBEHHOU ¥ U dhepeHnansHoN hopMax.
18 MarnuTtHast ”HIYKIHS

19 3akon buo — CaBapa — Jlarutaca

20 MarnuTHas UHAYKIUS IPSMOTO MPOBOJA C TOKOM

21 BsaumoneiicTBre MPOBOAHUKOB C TOKAMU

22 JIMIONbHBIM MarHUTHBIA MOMEHT. MarHuTHoOE MoJie KOHTYpa ¢ TOKOM

23 MarnuTHas UHAYKIUS IBIXKYIIETocs 3apsiaa. BzaumoaeiicTBre NBHKYIIUXCS 3apsiioB
24 JIBIKeHHE 3apsHKEHHBIX YAaCTUI] B MATHUTHOM IT0JIE

25 Teopema o nupkysnsmu BekTopa B

26 MarauTtHas HHIYKIHS TOPOUIA U COJICHOUAA

27 Mexanuueckasi paboTa B MArHUTHOM I10J1€

28 Maruutsbii notok. Teopema I'aycca niis Bexropa B

29 MarHuTHBIN U0 B MAarHUTHOM I10JI€

30 Marneruku. Teopema o nupKynsuuu Bekropa H

31 SABnenue GpeppoMarHeTrsma

32 DJIeKTPOMAarHUTHAS WHIYKITHS

33 CamouHayknus. B3anMuast vHIyKIAS

34 DHeprust MarHUTHOTO TTOJISI

35 BuxpeBoe 3nekTpudeckoe mnose

36 Toxk cMmertieHus
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37 YpaBuenus Makcperna
38 BosiHOBOE ypaBHEHHE 31€KTPOMArHUTHOTO TOJIS
39 CBoiicTBa 31€KTPOMArHUTHBIX BOJIH
40 3aKOHBI [TPEJIOMIIEHUS U OTPAKEHUSI CBETA
41 KorepentHocTh cBeTa
42 HNHuTepdepenus cBeTa OT IByX HCTOYHUKOB
43 Hudpakuus. [punmun [oiirenca — @penens
44 3onsl Openens. Audpaxmus Opaynrodepa Ha mienu
45 Hucnepcus ceera
46 JudpakunonHas penérka
47 [Tomapuzanus cera
48 Crenens nosisspusanuu. 3akon Maioca
CemecTp 2
1 TennoBoe u3nyueHue
2 3aKOHBI U3ITy4eHUs a0COIIOTHO YEPHOTO Tela
3 ®opmyna Penes — Jxunca. Pacnipenenenue [lnanka
4 dotorpdext
5 TopMO3HOE pEHTTEHOBCKOE N3ITyYEHHE
6 ®oToHbI. KoprmycKynsipHO — BOJTHOBOW JyaJIM3M JJIsl CBETA
7 Dddext Komrnrona. IMmnupudeckre 3aKkOHOMEPHOCTH B CIIEKTPAX aToMa BOJ0poa
8 Mogens aroma 1o TomIicony
9 Monens atroma o Pezepdopay. [loctynarsr bopa
10 Teopus bopa — 3ommepdenbaa
11 Bomnns! [le bpoitnsa
12 BonnoBas pynkuus
13 VYpasuaenwne Llpéaunarepa
14 CootHomenne HeonpeaenénHocrel [ elizendepra
15 MukpoyacTuiia B OHOMEPHOU MOTEHIUATLHOM SIME C 00-MU CTEHKaMHU
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16 MukpodacTuiia B TpEXMEPHOM HETPOHUIIAEMOM MOTCHIIUATEHOM SIIITHKE
17 CTONKHOBEHHE MUKPOYACTHIIBI C TOTEHITUALHBIM 0aphepoM
18 MukpodacTuiia B HEMpOHHIIaeMou cdepe

19 ["apmMoHMYecKnil OCIIMIUIATOP B KBAHTOBOM MEXaHUKE

20 KBanTOBBIif poTaTop

21 ATOM BO/IOpPO/Ia B KBAaHTOBOM MexaHuKe. CIiuH

22 ToxnecTBeHHOCTh KBaHTOBBIX yacTull. [Ipunnumn [aynu

23 3arnoyHeHNE IIEKTPOHHBIX 000mouek. Tabnuia MeneneeBa
24 XapakTepuCTUICCKHUE PEHTTEHOBCKUE CIICTPHI

25 DOHeprus CBSI3U B MOJIEKYJIE

26 Pacnpenenenne @epmu - upaka

27 Pacnpenenenue bose - DitHTelina

28 DHepreTUyecKre 30Hbl B KpUCTaIax

29 [TpoBoIMMOCTE OTYIPOBOTHUKOB

30 CrioHTaHHBIE U BBIHYX/ICHHBIE TIEPEXOIbI

31 [TpunIMT paboThI Nazepa

32 Knaccruaeckast Teopus terutoeMkoctr [rononra u [1tu

33 KBanTOBas TEOpHS TEMIIOEMKOCTH DUHINTEHHA

34 KBanroBast Teopus Ternnoemkoctu Jlebas

35 KoHrakTHbIE SIBIEHUS

2. Boripocs! (3amaun) asst 3a4eta / auddepeHnupoBanHoro 3auera (tadmauima 17)
Ta6nuna 17 — Bonpocs! (3agaun) ais 3aueta / audd. 3auera

Ne i/t

[Tepeyens Bonpocos (3amayu) st 3adeTa / muddepeHnnpoBaHHOro 3ayera

VY4eOHbIM MJIaHOM HE MPEeTyCMOTPEHO

3. Tembl u 3amaHue JJi BBINOJHEHUS KYpPCOBOM pPabOThI / BBIMOJHEHUS KYpCOBOTO MPOEKTa

(Tabmura 18)
Tabmuna 18 — [lpumepHBIi NepedeHb TEM IS BBIMOJHEHUS KypCOBOW paOoThl / BBIMOIHCHUS
KYpPCOBOTO MPOCKTa
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[TpuMepHBIii TTepedeHb TEM TSI BBIMOIHEHHS KYPCOBO# pabOThI / BHITOTHEHHS
KYpCOBOTO MPOEKTa

Ne i/t

Y4eOHBIM IJIAHOM HE MPETyCMOTPEHO

4. Borpocsl J1st POBEACHHUS IPOMEKYTOUHOM aTTECTAIlK [P TECTHPOBaHKH (Tabmma 19)

Tabmuna 19 — [IpumepHsbIii epedeHb BOIPOCOB I TECTOB

Ne /it [TpuMepHBIil IepeueHb BOPOCOB /1JISl TECTOB

Y4eOHBIM IJIAHOM HE MPEyCMOTPEHO

5. KoHTposnbHbIC U TIpaKTUYECKUe 3a1a4u / 3ajanusi o aucuuiuinae (tadmumna 20)
Tabauna 20 — [IpuMepHblil IepeueHb KOHTPOJIBHBIX M MPAKTHYCCKHX 3a1a4 / 3aaHuit

Ne i/mm [TpuMepHbIit TTepeueHb KOHTPOJILHBIX M MPAKTUIECKHX 3a1a4 / 3a1aHuil

Y4eOHBIM IJIAHOM HE MPEyCMOTPEHO

10.5. Meroauueckue MaTepualibl, ONPEIEISAIOIINE MPOIEAYPbl OLEHUBAHUS 3HAHWW, YMEHHH,
HABBIKOB U / WM ONbITA IEATEIbHOCTH, XapaKTePU3YIOIIUX ATarbl (OPMHUPOBAHUS KOMIICTCHIIMI,
conepxkatcs B [lonoxenusx «O TekylieM KOHTPOJE YCHEBAEMOCTH U NMPOMEXKYTOYHOH aTTecTalyuu
cryneHroB ['VAIIL, oOyuatromuxcs Mo mporpammbsl Bbicuiero oOpasoBaHusi» u «O MOJYJIbHO-
PEUTHHIOBOM CUCTEME OLIEHKHU KauecTBa yueOHOM paboThl cTyneHToB B 'Y All».

11. MeToau4yeckue yKazaHus sl 00yYAIOIIMXCS 110 OCBOEHUIO TUCIUILINHBI

[lenpl0 AMCHMIUIMHBL SBISETCS TOMyYEHUE CTYACHTAaMH HEOOXOJIUMBIX 3HAHUHM, yMEHUH U
HaBBIKOB B O0OJIaCTH aHaJM3a MEXaHW3MOB BO3JICWCTBUSA OINACHOCTEH Ha YEJIOBEKa, XapakTepa
B3aMMOJICHCTBHSI OpraHM3Ma YeJIOBEKa C OMACHOCTSAMH Cpelbl OOMTaHHS B CBS3M C BOIPOCAMH,
CBSI3aHHBIMU C ITpo0eMamu o01ielt pU3MKH.

Mertoauveckue ykazaHHus 1JIs1 00y4AOIIUXCH M0 OCBOCHHUIO JIEKIIMOHHOI0 MaTepHaJia

OcHOBHOE Ha3HAuUEHHUE JICKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CUCTEMHOE,
riyOoOKoe M sICHOE M3NIOKEeHUEe yuyeOHOro marepuana. Ha3sHaueHHe COBpEeMEHHOW JIEKIMM B paMKax
JUCIIMIVIMHBI HE B TOM, I-IT061)I HOJ'Iy‘II/ITI) BCHO I/IH(i)OpMaIII/IIO 1o TEeME€, a B OCBOCHHU
(yHIaMEHTANbHBIX MPOOJIEeM JUCIUILUIMHBI, METOJJOB HAYYHOTO MMO3HAHHS, HOBEHUIINX TOCTHKECHUN
Hay4yHOM  MbIcmd. B yueOHOM  mpoiecce  JIEKIMS — BBIIOJHSIET  METOJOJOTMYECKYIO,
OpraHu3alMOHHYI0 U WHPOPMAlMOHHYIO (GYyHKIMH. JIeKnus pacKpbhlBaeT MOHSATUHHBINA ammapar
KOHKPETHOM o00yacTi 3HaHWs, €€ TpoOJieMbl, JaeT IEIbHOE MPEJCTABICHUE O IUCITUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMH JTUCLIUIUIMHAMM.

HJ’I&HI/IDV@MBI PE3VJIbTATHI TP OCBOCHUHN O6V‘—IaIOHII/IMC$I JICKIIMOHHOI'O MaTepuasa.

— nonyquHe COBpeMeHHBIX, IECJIOCTHBIX, B3aMMOCBA3aHHBIX 3H3HI/II>1, ypOBeHB KOTOpBIX
ONpEeNeIIIeTCs EJIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

—  TIOJIyY€HHUE OTIhITa TBOPUYECKON pabOTHI COBMECTHO C MPEMO/IaBaTEIIEM;

— pa3BuTHE  MPO(PECCHOHATHHO—IENOBBIX  KA4ecTB, JIOOBM K  TpeaMery U
CaMOCTOSITEITLHOT'O TBOPYECKOTO MBIIIUICHHS.
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—  TIOsIBIIEHHE HEOOXOAMMOTO HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSITETbHON — pabOThI;

— TIOJYYEeHHE 3HAHUU O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH M TEXHUKH M O MPOTHO3E
WX Pa3BUTHUS HA OJIMKAWIIIUE TOJIBI;

— HAY4YHTCS METOJMYECKH 00pabareiBaTh Marepuasl (BBIIENIATh TJIABHBIE MBICIH U
TTOJIOYKEHHMSI, TIPUXOAUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSTH UX B Pa3IMYHBIX (DOPMYIUPOBKAX );

—  TOJYYEeHHE TOYHOI'O IOHUMaHHS BCEX HEOOXOUMBIX TEPMHHOB M ITOHITHH.

JIeKIMOHHBIA ~ MaTepuans  MOXET  CONPOBOXKIATHCSA  JIEMOHCTpAlMe  ClaiifioB
WCIOJIb30BAHMEM  PA3/JlaTOYHOIO Marepuana TIpu IMPOBEJACHHH KOPOTKHMX JIUCKYCCHH 00
0COOEHHOCTSIX MTPUMEHEHHSI OTJIENIbHBIX TEMATHK 10 JTUCITUTLINHE.

MeTtoanyeckue YyKa3zaHusi AJisi OOYYAIOINHXCA IO TMPOXOXKIEHHI) TPAKTHYECKUX
3aHATHIH

[TpakTHyeckoe 3aHSATHE SIBJISCTCS OJHOW W3 OCHOBHBIX (DOpM oOpraHm3anmuu y4eOHOTO
mporecca, 3aKII0YAlONIascs B BBITOJHEHUH OOYYArOIIMMUCS TOJ] PYKOBOJCTBOM IIPETIOIaBaTElIs
KOMIUIEKCA YYEOHBIX 3aJaHud C I[EJIbI0 YCBOCHHS HAYYHO-TEOPETHYCCKHUX OCHOB Yy4COHOM
JMCUUILTHBL, IPUOOPETEHHUS YMEHUI U HABBIKOB, OTIBITA TBOPUYECKOM JIESITEITBHOCTH.

[lenpro TPAKTHYECKOTO 3aHSITHUS I OOYYAOIIErocsl SIBIISCTCS MPHBUTHE OOYYarOMIEMCS
YMCHHU Y HABBIKOB IMPAKTHYECKOU JCSITEIHPHOCTH M0 H3y9aeMOU TUCIIUILIHHE.

[Tranupyemblie pe3yabTaThl IPU OCBOCHUN 00YYArOIIEMCsl IPAKTUICCKUX 3aHITHH:

— 3aKperieHue, yriyOleHue, pacliMpeHHe W JACTalu3alus 3HaHUH Tpu  pelICHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE II03HABATEIBbHBIX CIOCOOHOCTEH, CaMOCTOSITEJIBHOCTH MBILIJICHMS,
TBOPYECKON aKTUBHOCTH;

— OBJIAQJICHUE HOBBIMM METOAAMU U METOJMKAMU M3YyYCHHMsS KOHKPETHOM yueOHOM
JVCLIUIUIAHBL,

— BBIPa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TOJYYEHHBIX 3HAHUK JUIA
BBIIIOJIHCHUS 3aJaHUI;

— ofecriedyeHre PaLMOHAIBHOIO COYETAaHUs KOJUIEKTUBHOM W HWHAMBHUIYalbHOH (opm
00y4YeHHS.

DYHKIUY IPAKTUYECKUX 3aHATHIN:

— IIO3HaBaTCJIbHAasd,

— Ppa3BHUBaromiasd;

— BOCIIHMTATCIbHAasAd.

IIo XAapaKTCPy BbIMOJIHACMBIX O6y‘IaIOIJ_II/IMC$I 3aJaHul 10 MPAKTUYCCKUM  3aHATUAM
nmoApasaCiIIrOTCS Ha:

— O3HAKOMUTEJIbHBIE, TPOBOAMMBIE C IEJIBIO 3aKPEIJICHUS U KOHKPETH3alMKd HU3y4EHHOTO
TEOPETUYECKOT0 MATEPUAIIA;

— aHAJUTHUYECKHE, CTABAILIME CBOEH LENbI0 MOJydeHHe HOBOW MH(OpMalMM Ha OCHOBE
(bopMann30BaHHBIX METOJIOB;

— TBOpYECKHE, CBS3aHHbIE C IMOJYyYEHHEM HOBOW HH(OPMAIMM IyTEM CAMOCTOSTEIBHO
BbIOpaHHBIX MOJXO0/I0B K PELICHHIO 3a/1a4.

@opMbl  OpraHM3alluid MPAKTHYECKUX 3aHSITUN OMNpEAEsIIoTCS B COOTBETCTBUH  CO
cneuruYeckuMd OCOOCHHOCTSIMU y4eOHOM JNUCHUIUIMHBI U HensiMu oOydeHus. OHM MOTYT
MIPOBOJIUTHCSL:

— B MHTEPAaKTUBHOH (popme (pelieHrne CUTYallMOHHBIX 33j1a4, 3aHATHS 10 MOJEIMPOBAHHIO
pEaIBHBIX YCJIOBUM, JEJIOBBIE WIPBI, HUIPOBOE IPOCKTUPOBAHUE, WMHUTALWOHHBIE 3aHATHSA,
BbIE3/IHbIE 3aHATHS B OpraHu3aluu (IpeanpusTHs), AeioBas ydeOHass urpa, pojeBas urpa,
TICUXOJIOTUYECKUN TPEHHUHT, KeiC, MO3TOBOM IITYpPM, IPYIIOBBIE TUCKYCCUN);

— B HE MHTEPAKTHBHON (opMe (BBHINOJHEHHE YIPaKHEHWH, pelleHUe THUIOBBIX 3ajad,
pELICHUE CUTYAIIMOHHBIX 33/1a4 U JIPYToe).
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Metoauka MpoBeaeHUsI PAKTHUECKOTO 3aHIATUS MOXET OBITh PAa3MUYHOM, MIPH 3TOM BAXKHO
JOCTHKEHUE O0IIeH eI JUCIUTUTHHEIL.

TpeOoBaHMs K NPOBEAECHUIO MPAKTUYECKUX 3AHATHIA

[IpakTuyeckre 3aHATUS MPOBOIATCS B BHUJE OOCYKIEHUS OCHOBHBIX THUIIOB 3a/ad,
CBSI3aHHBIX C TEOPETHUYECKUMH BOMPOCAMH, PACCMATPUBAEMBIMU B JICKIIAOHHOM Kypce U B BHIE
pazbopa BOIPOCOB, KOTOPHIE MOTYT BO3HUKHYTH Y CTYJICHTOB P OCBOSHUH MaTepHaa.

Meronuyeckue ykazaHHs IO MPOBEICHHUIO MPAKTHUECKUX 3aHATUN MPUBEACHBI B CIEIYIOIIUX

nocobusix umeroruxcs B onommoteke ['Y Al B HanieuaTaHHOM U JIGKTPOHHOM BHJIE:

2. Mexanuka. Konebanuss u BosHbl. Tepmommnamuka. COopuuk 3amad //M.UW. Koanenko,
I0.A. Ky3nenos, M.H.KynsOunxkas, H.Il.JIaBpoBckas, H.H.JIlurBunosa, E.B. Momaps ,
IO.A. HoBukoa, B.®. Opnos, .E.Ilorapes, B.K. Ilpuwmnko, E.B. Xonunesa. FO.H.
Hapes, B.b.lllanun, b.®.[udpun, C.A. [lepdax 2010. 84 c.

3. DnektpudyectBo.  Marnerusm.  Onrtuka.  COopuuk  3amad. //MLLM.  Kosanenko,
H.IL.JIaBpoBckas, H.H.JlutBunoBa, E.B. PytbkoB. FO.H. Lapes, b.®.Iudpun, C.A.
[epbak 2013. 80 c.

4. KpanroBass ¢usuka. CoOopuuk 3amau //, M. Kosanenko, H.I1. JlaBposckas, H.H.
JlutBunosa, B.®. Opmnos, I'.JI. [Inexorkuna, B.K. [Ipuwmnko, E.B. Pytskos, FO.H. Ilapes,
C.4 llepbak, 2004, 56¢.

MeTtoanyeckue yKazaHus JJIsl 00y4AlOMMXCs M0 MPOXO0KIEHUIO JIa00PaTOPHBIX padoT

B xoxe BbImonHeHus 1ab0paTOpHBIX paboTa 00ydaromIUKCs NODKEH YIIyOHTh M 3aKperuTh
3HaHUS, MPAKTUYECKHE HABBIKH, OBJAJIETh COBPEMEHHOW METOAMKOW M TEXHHKOW JKCIIEPHMEHTa B
COOTBETCTBHMM €  KBIM(UKALMOHHOM  XapaKTepUCTUKON  oOydaromierocs.  BwimonHeHue
nabopaTOpHBIX PA0OT COCTOUT M3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, pacueTHO-aHATUTUYECKON
4acTe U KOHTPOJIbHBIX MEPOIPUATHH.

BeimonHenne mabopaTopHbIX paboT 0OydaromMMCsl SIBISETCS HEOThEMJIEMOM YacThbIO
W3y4YeHUs] JUCUUIUIMHBL, ONpenensieMoil y4eOHbIM ITUIAHOM UM OTHOCHTCS K  CPEACTBaM,
o0ecreynBaroIIM pelIeHHe CIEAYIOUINX OCHOBHBIX 3a/1a4 y 00y4aroIerocs:

— TNpHOOpeTeHrne HABBIKOB HMCCIICTOBAHUS MPOIIECCOB, SIBICHUNH U OOBEKTOB, N3y4aeMbIX B
paMKax JIaHHOM JUCLUIUTHHBI,

— 3aKperUieHWe, pPa3BUTHE M JCTANIN3alUs TEOPETHUECKHX 3HAHWH, ITONy4eHHBIX Ha
JIEKIIHSX;

— ToJlydeHue HOBOM MH(OpPMALIUH 110 N3y4aeMOW AUCIUIIMHE;

— TpUOOpEeTEeHHE HABBIKOB CAMOCTOATEIHHONW pabOThI ¢ JTaOOPATOPHBIM 000PYAOBAHUEM U
npubopamu.

3aganue U Tpe0OBAHMA K NPOBEICHHUIO J1a00PaTOPHBIX padoT

B Teuenme cemecTpa KaXIblii CTYACHT B COOTBETCTBHHM C paboueil MpOrpaMMoOi IO
mucturuiiae Pu3nKa JODKEH BBIOJIHUTE ONPEICIICHHOE YHCIIO JIabopaTopHbIX pabor. Ha
KaXIYI0 JJa0OpaTOPHYIO padoTy IUIAHUPYETCS] HE MEHEe JABYX 3aHSTHI: OJIHO — Ha BBIIIOJIHEHUE
W3MEpEHUH, U OJTHO — Ha 3aImuTy oTdyeTa. OTYET MUIIETCS HE BO BpEMs 3aHSATHH, a JIoMa WJIU B
oubnumorexke.

B nauane cemectpa 10 Hadaja 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHPOBAH IO
TEXHUKEe O€30MacHOCTH TPH TPOBEACHHH Ja0OpaTOpHBIX paboT mo ¢usuke. [IpoxokmeHue
WHCTPYKTaxa (PUKCUpPyeTCs B CIEIHATLHOM KYpPHAJIE; TaM HY)KHO 00s13aTeITbHO PACIIHCATHCA.
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B naGoparoputo CTyIEHTBI TOJDKEH MPUXOIUTh MOATOTOBICHHBIMU K HAa3HAYECHHON padoTe.
HeoOxomuMo 3apaHee mMpouMTaTh OMHCAaHWE pPaOOTBI W TEOPETUUYCCKHUE CBEACHUS U3
COOTBETCTBYIOIIETO pasnena Kypca. He 3a0biBaiiTe 0 pEKOMEHIOBAaHHOW JHTEpaType u
00s13aTeIbHO NOTYyYUTE B OMOIMOTEKE BCE TOCOOMSI, BHITyCKaeMbIe Kaeapoit.

BrIMoNHATE paboTy CTYACHTY paspeliaercs, JIMIIb MOCIE JOMYCcKa, MOTYYSHHOTO IOCie
Oecenpl ¢ mpenogasareneM. [IpenogaBaTens J0KEH yOSIUTHCS, YTO CTYICHT IOHUMAET:

KaKue siBJIeHHsI OH Oy/ieT HaOII0AaTh U HCCIIEI0BATh;

KaKas 11eJ1b [Tepe/l HUM ITOCTABJICHA;

KaKUMU IPUOOpaMU 1 KaK BEAYTCS U3MEPCHHUS;

KaK CJIeyeT POBOUTH SKCIIEPHUMEHT.

[TomydeHHsIi TOMYCK K paboTe OTMEYaeTCs MPEno1aBaTeNIeM B )KypHaIe.

B mnpomecce BeimonHEHHS J1a00paTOpHONW padOTBHl HYKHO 0053aTEIbHO 3aIllOTHHUTH
MPOTOKOJ M3MEpPEHUH. Y KaXJAOro CTYACHTa MIPOTOKOI H3MEPEHHH JOJDKEH OBITh CBOM;
BEJIEHNE OJHOTO TMPOTOKOJA HECKOJIBKUMH CTYIACHTaMH BMecCTe He aomyckaercsa. [Iporoxon
BeneTcst Ha Jincte hoopmata A4. B ipoToKoIIe T0IKHO OBITH OTPAXKECHO:

TOYHOE IIOJIHOC Ha3BaHWE M HOMEp JIabOpaTOpHOM pabOThl B COOTBETCTBUU C
METOJAMYECKHM TOCOOUEM;

(dbaMuIHsL, THUIHAIIBI CTYICHTA U HOMEP TPYIIIIHI;

(haMWITHS 1 THAIIAAJIBI IPETIO1aBaTelIs;

Ta0NHIa TEXHUYCCKUX XapPaKTEPUCTHUK H3MEPHUTEIBHBIX IMPHOOpOB (Ha3BaHHEe mpuOOpa,
pabounii muara3oH, eHa AeJIeHUs, KIIacC TOYHOCTH U . );

rapamMeTphl yCTAaHOBKH, HAa HEH YKa3aHHEIE;

pEe3yIbTaThIU3MEPEHNU;

JlaTa v MOATKCH CTY ICHTA.

Bce 3anucu AOJKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KANWIISAPHOW WM TEIEBOM
pYYKOH. 3anuch HAOJIONCHUN W JaHHBIX KapaHIAIIOM HE JOIYCKAeTCs, KapaHIAIIoM MOXKHO
JIUIIIb YePTUTh TaOIHIBI U Tpaduku. BeneHne «4epHOBUKOB MTPOTOKOJIA» U MEPEIUCHIBAHNE UX
B KOHIIE 3aHATHS HAYHCTO HE PEKOMEHAYETCS; 3TO HEHY)KHas TpaTa BPEMEHH U BO3MOXXHOCTh
JOMYCTUTh OMIMOKY MpH nepenuchiBannu. CTapaTeIbHOCTh U aKKYPAaTHOCTD JTYYIIIe TPOSIBUTH
pu 0(hOPMIICHUH OTYETA.

[To okOHYaHWM M3MEPEHH MPOTOKOJ OO0S3aTENFHO JAaeTCs Ha TOJMUCH MPEoaaBaTelio.
be3 aToil moanucu MpOTOKOJ CUYUTAETCS HEJEHCTBUTENbHBIM. [loANKCh CTy/IeHTa B IPOTOKOJIE
0003HauaeT, YTO OH OTBEUYAET 3a BCE NMPOBEICHHBIC M3MEPEHHs, a MOJIMUCH IMPErnoaaBaTest
03HAYyaeT, YTo paboTa ACHCTBUTENHHO BBHIMONHSIACH U yKa3aHHbIC 3HAYCHUS JICHCTBUTEIBHO
MOJTy4EHbI UMEHHO TEM CTYJIEHTOM, KOTOPBI COCTABHII TPOTOKOI.

[To pe3ynbTatam, 3aUKCUPOBAHHBIM B MPOTOKOJIE U3MEPEHUH, CTYACHT JOMA MUIIET OTYET
Y 3allMIIAeT €ro Ha cieayrolmieM 3aHatud. [Ipu 3ammre oTd4eTa MOTYT OBITH 3aJaHbl JHOOBIC
BOIIPOCHI 110 TEOPUH U3Y4aEMOTO SIBICHUS U TI0 MOJIYYSCHHBIM Pe3yJibTaTaM. 3a MPUHATHIA OTYET
MPeToaBaTeNlb BBICTABIISCT CTYIEHTY OIECHKY M TIOCIE ATOr0 COOOMIaeT HOMEp W Ha3BaHHE
cleTyroIIel 1abopaTopHOi paboTHI.

Crpykrypa n popma otdera 0 J1aOOpaTOpPHOI padoTe
OTyYeT 10JIKEH COACPKATh CIIEAYIOIINE Pa3/IeIbl:
1. Ilenb paboTHI.
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Ona cdopmynupoBaHa B ONHCAHUU J1a0OpPaTOpHOM paboOTHl, OTTyJa €€ CleayeT
MIEPENNCaTh.

2. Onucanue 1abopaTOpPHOI yCTaHOBKH.

Ornucanue yCTaHOBKHM JIOJDKHO OBITH KpaTKuM. CremyeT orpaHM4uThCs (PYHKIMOHATBHOM
WM DJIEKTPUYECKOM CXeMOHM ycTaHOBKH. He HY>XHO MPHBOIWTH BHEIIHErO BHUIA MPUOOPOB.
Jlanee HeoOXOAMMO OMUCATh SKCIEPUMEHT M MEPEeYHCIUTh H3MEpUTENIbHBIE HPUOOPHl B
Ta0JIMIIEe TEXHUYECKUX XaPaKTEPUCTHK, TEPEHECEHHOM U3 MTPOTOKOJIA H3MEPEHU.

3. Paboune popmybi.

PaGounMu Ha3pIBalOTCA TONBKO T€ (QOPMYNBl, MO KOTOPHIM HEMOCPEICTBEHHO
MIPOM3BOISATCS BBIYUCIICHUS UCCIeAyeMbIx BennuuH. CieBa B (hopMyIe JOHKHO CTOATH TO, UTO
CJIETyeT OIpEeNEINTh, CIIpaBa - TO, UTO U3MEPSIIOCH B paboTe WM U3BECTHO. Bece nmpuBeneHHbIE
(hOopMyJIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BoiBoa ¢GopMyn M MpOMEKYTOUYHBIE BBIPAKEHUS B 3TOM paszzeiie NPUBOJUTh HE HY¥KHO.
@opmynbel AN BBIUMCICHHS TOTPEITHOCTEH W TPOBEACHHUS MaTeMaTHYeCKOW 00paboTKu
PE3YJIBTaTOB U3MEPEHUI B 3TOM pa3/iesie TOKE HE MPUBOIATCS.

4. Pe3ynbTaThl NI3MEPEHHIA U BEIYMCICHHM.

B stom pasmene ordera MOMKHBI OBITh TMPUBEICHBI BCE W3MEPEHHBIC M BBIYHCICHHBIC
pesynbrathl. [10 BO3MOXXHOCTH, WX HYKHO TPEACTABIATh B BHUJAE HAIBIAHBIX TaOnwi. B
MPUBOJIMMBIX 3HAUEHUSX HEJb3sl OCTABIIAThH JIMIIHUE ECATUYHbIE Pa3psiibl (MogpodHee 00 3TOM
MoKAeT peub Hrke). B paboTe mMokeT OBITh HECKOJBKO 3aJlaHWid, BCE OHH JIOJDKHBI OBITH
MIPUBEICHBI B 3TOM pa3iele.

5. [IpumepbI BEIYNCICHHM.

B sTom pasnene ordera AODKHBI OBITH MPHUBENEHBI MOAPOOHBIE TPUMEPHI BBIYUCICHUN 10
KaKJIoi paboueit gopmysne. He HyXHO NpUBOAMTH BCEX BBIUMUCICHHM, BIOJHE JOCTATOYHO
OJIHOTO MpUMepa Mo KaxkIaou (popmyre. DTOT pazzien HyKeH JUIsl TOro, 4ToObl MPerno aBaTesto
ObLII0 JIerye HalTH OIIMOKY B BBIYMCIICHUSX WIIM U3MEPEHUSX, €CJIA TAKOBbIE BCTPETSITCS.

6. BrruncieHne MOTpemHOCTeH.

B »3TOoM pasmene oTdeta JOMKHBI OBITH TMPEACTABICHBI (OPMYINBI, IO KOTOPHIM
MPOBOIIIACH MaTeMaThH4eckas 00paboTka pe3ynbTaToB M3MepeHu. J[0MKHBI OBITH BBIBEI €H bl
(GOpMyIIBI, O KOTOPHIM BBIUMCISUIACH CHUCTEMATHYECKHE W CIy4YailHbIe TIOTPEUTHOCTH W
MIPEICTaBICHBI TPUMEPHI BBIYUCICHUH M0 KAXKI0M U3 HUX.

OTOT pa3zien oTYeTa caMblil CIIOKHBIN 11 cTyAeHTOB. [1o HemMy Goiblie BCEro BOIIPOCOB, B
HeM Oosbuie Bcero omuOok. Teopuss mnorpemHocTedl OObBIYHO ObIBa€T HamucaHa JJid
MOJATOTOBJICHHOI'O YMTAaTeNsl, 3HAKOMOTO C BbICIIEH MareMaTHKoi. B Hacrosmem nocobuu
aBTOpHI MOCTAPAINCh OCTABUTH JIUIIb CAMOE Ba)KHOE MO 3TOM TEME W U3JIOKUTh MaTepHuall 1o
BO3MO>XHOCTHITPOCTO.

7. I'paduku 1 pUCYHKH.

He6onpmme rpaduku U puUCYHKH pa3MeElIalOTCs B TeKCTe, a Oosbluue - ¢opmata A4 -
MPUBOJATCS Ha OTAENbHOM JncTe. B 1m000M ciayyae OHM JOJKHBI OBITH MOJAMUCAHBI U
MPOHYMEPOBaHbl, Ha HUX JOJDKHBI OBITh CCBUIKM B TEKCTE OTdeTa. [ 'paduku 00s3aTebHO
BBITIOJIHAIOTCA Ha MUJUIMMETpoBOM Oymare. Ha kaxioil ocu JOJKHO OBITH 0003HAYEHO, Kakas
BETMYMHA M B KaKWX €IWHUIAX BJIOJb HEe OTKIaabiBaeTcs. Ha caMmx OcCsSiX HOJDKHBI OBITH
HAHECEHBI TOJBKO Y3JIbI KOOPJIUHATHON CeTKH. I3MepeHHbIe Ha OIBITe 3HAUCHUS TMOJITUCHIBATH
Ha ocsax He cneayeT. Ha rpaduk o0s13aTebHO HAHOCSTCS BCE SKCIIEPUMEHTAIbHBIE TOYKHU, U
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MIPOBOJIUTCS COeluHsAromas ux JUHUSA. OKOJIO OJHOM WM HECKOJIbKHUX TOYEK OTKJIAJIBIBAIOTCA
CHCTEMaTHYeCKHE MOTPEIIHOCTH COOTBETCTBYIOIIUX HM3MepeHuil (moapoOHee 00 3TOM moiineT
peyb HUKE).

8. OxoHuaTenbHbIE pe3yIbTATHI, UX 00CYK/IEHUE, BBIBOIBI.

B sToMm pazgene ordera HY>KHO MOJBECTH MTOT MPOJECIAHHON paboThl. ClemayeT HamucaTh,
KaKHe MOJTyYEHbI BEJIMUMHBI, U C KAKUMU [TOTPELUTHOCTSIMH.

Ecnu n3amepenusi mpoBOAMINCH PA3HBIMU METO/IaMHU, TO 00s3aTEIbHO HYKHO CPaBHUTH 3TH
pe3yJIbTaThl U X OTPELIHOCTH, CIETIAaTh 3aKJII0UEHUE, KAKOM METO1 Ty4llle, TOUHEe, y100Hee.

Eciu u3BecTHO TabaM4HOE 3HAUEHUE W3MEPEHHOM BEIMYMHBI, TO HYKHO 00s3aTeIbHO
CPaBHUTH €T0 C MOJIYYEHHBIM Ha OMNbITE 3HAYEHUEM U JaTh APIYMEHTUPOBAHHOE 3aKII0UYEHHUE 00
UX COBIIaJICHUU WM HECOBIIAJCHUM.

Eciu B paboTte 3HaueHUs OAHOW M TOW K€ BEJIMYUHBI TOTYYEHBI SKCIICPUMEHTAIBHO U
TEOPETHUYECKH, TO 3TH PE3YJbTAaThl HYKHO 00s3aTEIbHO CPABHUTH U JaTh apIryMEHTHUPOBAHHOE
3aKJII04YeHKe 00 UX COBIAJICHUH WJIX HECOBMA/ICHUU.

B cnywae, korgja MexJy CpaBHUBAEMbIMHU BEIMYMHAMU HMMEIOTCA HEJOMYCTUMBIE
pPacxXoXIIeHUs, 3TO HYKHO 00S3aTEIhbHO OTMETUTh B OTYETE W BBICKA3aTh MPEAIOJIOKECHHE O
BO3MOJKHBIX IPUYMHAX 3TOI'0 HECOBIAJACHUS.

Eciu B pabore CTaBWIOCH LIENBIO MPOBEPUTH KAKON-TO (DU3NYECKUI 3aKOH WJIA HU3YUYHUTh
SBJIICHUE, TO B JIaHHOM pa3zenie HeoOXoIuMO naTh OOOCHOBAHHBIM OTBET HAa IOCTABJICHHBIN
BOIIPOC.

BrIBO 1OKEH COOTBETCTBOBATH LIETTH PAOOTHI.

TpeboBanusi kK 0()OpMJIEHUIO OTHYETA 0 JIA0OpPaTOPHOH padoTe

Otuer no naboparopHoil paboTe AOKEH BBINOJIHATHCSA Ha JucTax ¢popmata A4. 3anucu Ha
JUCTaX BEAYTCS TOJIBKO C OJHOM cTopoHbl. Ilo Kpasim jucTa AOMKHA ObITH OCTaBJICHA paMKa
mmprHOi He MeHee 20 MM. DTy paMKy pHUCOBaTh Ha JINCTaX HE HY)XHO, HO W 3aCTyNaTh 3a Hee
He cuenyer. B pamke B BepXHEM II0JIE HYKHO JIMIIb IIOCTABUTh HOMEDP CTPAHMIIBI.
[IpoHymMepoBaHHBIMH JOJKHBI OBITH BCE JIMCTHI OTYETA, HaYMHAs ¢ TpeTbero. [lepBbiit mucT —
TUTYJIbHBIA U BTOPOU JIMCT — IPOTOKOJI U3MEPEHUM, HE HYMEPYIOTCSI.

Otuer crnemyer mucaTh OT pykd. Ecim Bl mcmonp3yere dyxue 3aroToBKH, TO OyabTe
TOTOBBI OTBEUATh 32 BCE «3aMMCTBOBAHHBIC» OIMUOKH, KOTOPHIX ObIBaeT MHOTO. CKa3aHHOE B
paBHOI Mepe oTHocuTca K (opmyrnam, KoTopble Bbl mojacmorpenu y KOro-to, a HE BBIBEIH
camu. Jlyudmie cnpocuts npenoaasatens. OH MOACKaXXET WU MPOBEPUT, MpaBUIbHO U y Bac
MOJTYYHJIOCh.

TUTynbHBIN THCT pabOTHl MOXKET OBITH HAMMCAH OT PYKH WJIM HareyaTaH Ha MPHHTEpE.
DJNEeKTpOHHAsA BEpCHs TUTYJIBHOIO JIMCTa HaxoauTcs Ha caitte I 'Y Alla.

Meroauyeckne yka3aHWsS 1O BBITOJHEHUIO JTA0OPATOPHBIX pabOT TMPHUBEICHBI B CIIETYIOIIHX
nocobusix uMeroruxcs B oudnuorexe I'Y AII B HanieyaTaHHOM U 3JIEKTPOHHOM BH/JIE:

4. Mexanuka. KoneGanust u BoiHbl. MonekynspHas ¢usnka. JlabopaTopHbId MpakTUKYM

//.M. KoBanenko, H.I1. JTaBposckas, H.H. JlutBunosa, I'.JI. [Inexotkuna, JI.E. ITorapes,
B.K. IMpumunko,. FO.H. [apes, b.®. Hludppun, 2014, 132 c.

5. DnextpuuectBo u MarHeTusMm. JlaGoparopusiii npaktukym// /E.H. Kotnukos, C.4. lep6ak,
NN Kosanenxko, FO.A. Ky3ueno, M.H. Kynsourikas, H.I1. JlaBpoBckasi, H.H. JIutBuHOBa,
["JI. IInexorkuna, B.K. Ilpmwmnko, E.B. Pytskos, , FO.H. Llapes, b.®. Illudpun, 2010,84
c.
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6. BonnoBas ontuka JlaGopatopubiii mnpaktukym //E.H. Kotmmkos, W.II. KpekrtyHoBa,
H.I1.JIaBpoBckas, FO.A. HoBuxosa, A.H. Tponun 2013 68 ¢

7. KBanTtoBast ¢usuka. JlaGopatopuseni mnpaktukym //I'A. BecunueBa, W.M Kosanenko,
H.IT. JlaBpoBckas, H.H. JlurBunoBa, B.®. Opnos, B.K. Ilpununxo, C.I1.®Danees,
E.B.Xonwunesa, }0.H. Ilapes, b.®. ludpun, 2008, 80 c.

Mertoauveckue ykazaHusi AJdsi 00y4alOIMXCsl MO TMPOXOXKIEHHK) CAMOCTOSATEIbHOI
padoThI

B Xozie BBIOMHEHUS CaMOCTOSITEIBHOW Pa0OTHI, OOYYArOIIUIICS BBIOJHIET PabOTy IO
3aJaHUI0 U TIPH METOIUYECKOM PYKOBOJCTBE TpENojaBaTeis, HO 03 ero HEeNnOCpPEeJCTBEHHOTO
y4acTusl.

Jiis  oOy4aromuxcst 1O 3a04HOW ¢dopMe O0OydeHHUs, CaMOCTOATEeNbHAas paboTa MOXKET
BKITFOYATh B Ce0sI KOHTPOJILHYIO paboTy.

B mporecce BBIMOTHEHUS CaMOCTOSATEIBHOM paboThl, y oOydatomierocs (opmupyercs
1esecoo0pa3Hoe IIaHUPOBaHKE paboyuero BPEMEHH, KOTOPOE TMO3BOJIIET UM pPa3BUBATh YMCHHS W
HaBBIKM B YCBOCHUHM M CHUCTEMAaTH3allUK MPHOOPETACMbIX 3HAHHWW, 00CCIICUMBACT BHICOKUH YPOBEHb
YCIIEBAEMOCTH B TIEPHOJ OOYYCHUS, IOMOTAET MOJyYHTh HABBIKU TOBBIIICHUS PO(ECCHOHATBHOTO
YPOBHSI.

MetouuecKuMu MaTepHaiamu, HAIpPaBJISIOIIAMH CaMOCTOSITEITBHYIO pabory
00y4arOIINXCs SIBISIFOTCSI:

—  y4eOHO-METONMYECKUI MaTepHa Mo AUCHUILIIHHE;

— METOIMYECKHE yKa3aHWsl 10 BBIIOJIHCHUIO KOHTPOJIBHBIX paboT (AJsi 00yYaroIuXCcsl 1Mo
3a04HOH (popme 00ydeHus).

MeTtoanuyeckue yKa3zaHusi AJdsl O0Oy4alOUIMXCS MO MPOXOKIEHHUIO TPOMEKYTOUHOM
aTTecTalun

[TpomexxyTrounas aTrecTanus 00yJarommxcst peaycMaTpruBaeT OIICHHUBAHUE
MPOMEKYTOUYHBIX M OKOHYATENBHBIX PE3yabTaTOB OOyueHHs] Mo auciuruinHe. OHa BKIIIOYAET B
ceOs:

— 9JK3aMeH — (opMa OIEHKH 3HAHUH, MONyYEeHHBIX OOyUalolMMCcs B TPOIECCe M3YUYECHUs
Bceﬁ JUCIIUITJIMHBI UJIN €€ 4aCTH, HaBBIKOB CaMOCTOHTCHBHOﬁ pa6OTI)I, CHOCO6HOCTI/I HpI/IMeHSITI) nux
JJIA peIHeHI/Ifl HpaKTI/ILIeCKI/IX 3a1a4. 3K3aMeH, KaK HpaBI/IJ'IO, HpOBO)II/ITCSI B Hepnon
9K3aMEHAIIMOHHONW CECCHHM M 3aBepIIaeTcs AaTTeCTAI[MOHHOW OIEHKOW «OTIMYHO», «XOPOIIO»,
«YJIOBJICTBOPUTEILHOY, «HEYIOBICTBOPUTEIIEHOY.

Cucrema OILIEHOK TIpU TPOBEICHHH TMPOMEKYTOUHOW AaTTECTAllMUd OCYIIECTBIAETCS B

cooTBeTCTBUM ¢ TpeOoBaHuAMH [lonmoxkeHuit «O TeKylleM KOHTpOJE YCIEBAaEMOCTH U
NPOMEXYTOUHOW aTTectauuu cryneHToB ['YAIL, oOydarommxcs MO HpOrpaMMbl  BBICHIETO
obpazoBanus» U «O MOIYIbHO-PEHTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW  paboThl
cryaenTo B ['YAID».
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