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AHHOTaUs

HucuuruinHa «®Pu3nka» BXOAUT B 00pa30BaTeNbHYIO IPOrpaMMy BBICIIETO 00pa30oBaHUs
— mporpaMMy OakajaBpuaTa II0 HampaBJIeHUIO MNOAroToBKH/ crenuansHocTH 11.03.04
«ONEeKTPOHMKAa M HAHOXJIEKTPOHUKA» HampaBieHHOCTH «[IpoMbllIEeHHAsT 3IEKTPOHUKAY.
Juctummaa peanusyercs kadenpoit «Ne3y.

JlucuuiuinHa HaueseHa Ha GOpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOUIMX KOMIIETEHIIMH:

OIIK-1 «Cnoco0eH nCnoiabp30BaTh MOJIOKEHUS, 3aKOHBI U METOIbl €CTECTBEHHBIX HAYK H
MaTEeMaTHKH JUIsl pellieHHs 3a]ja4 MH)KEHEPHO! JAeATeIbHOCTI

CopneprkaHue TUCIHUILIMHBI OXBATHIBACT KPYT BOIPOCOB, CBSI3aHHBIX C MpoOieMaMu o01Iei
bu3HKH.

[IperoaBanre MUCHMIUIMHBI TPEAyCMaTpUBAET cCleAylomue (OpMbl OpraHU3aluu
y4eOHOro mpoliecca: JIEKIIUH, JJabopaTopHble padOThl, IPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIbHAS
pabora.

IIporpaMMoil TUCHMIIIMHBI MPEIyCMOTPEHBl CIEAYIOIIME BHIbl KOHTPOJSA: TEKYIIMUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUYHAs aTTeCTAIMs B (popMe dK3aMeHa.

OOwiast TpyJOEMKOCTh OCBOEHHS JAUCLUIUIMHBI cocTaBiseT 13 3adeTHbIX eaumHul, 468
4acoB.

SI3pIK 00yU€HUS 110 TUCHMITIIMHE «PYCCKUHN »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOyUEHUS IO JUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
M3MEPEHUSX, BEIUMCICHHUSIX U 00pa0OTKe pe3ylIbTaTOB U3MEPCHHIA,

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

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

1.3. IlepeuyeHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 10 JUCIHUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

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

Tabmuna 1 — [lepeueHb KOMNETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Konn
Kareropus (rpymnna) Koa u HauMeHOBaHUE UHIUKATOPA
HauMEHOBaHHE
KOMIIETEHIIUU HNOCTHXKEHNS KOMIIETEHIINU
KOMIIETEHIIUUA

OIIK-1.3.1 3HaTh (hyHIaMEHTaIbHBIE 3aKOHBI

OIIK-1 Coocoben
KCIIOJIB30BATh
MOJIOKECHMS,

3aKOHBI U METO/IbI
O6menpodeccruoHanbHbIE A

KOMIICTCHLIN
1 MaTCMAaTHUKU I

penieHus 3aaa4y
WHXXEHEPHOM
JIeATeTbHOCTH

CCTCCTBCHHBIX HAYK

IIPUPO/IBI U OCHOBHBIE (PU3NYECKUE U
MaTeMaTHYeCKUe 3aKOHBI.

OIIK-1.Y.1 ymers npuMeHsTh (hU3HYecKue
3aKOHBI 1 MaTEMAaTUYECKUE METO/bI JUIs
pelieHus 3a1a4 TEOPETUIECKOro U
HPUKJIAJHOTO XapakTepa.

OIIK-1.B.1 BnageTr HaBbIKaMU
UCIOJIb30BAaHUS 3HAHUN (PU3UKHU U
MaTEeMaTUKH NpU PELIEHUH MPAKTUYECKUX
3ajau.

2. Mecro nucuumianssl B ctpykType OI1
JucnumimHa Oa3upyercss Ha 3HAHUAX, paHee NPUOOPETEHHBIX CTYAEHTaMH IMpU H3Yy4YEHUU

CJEeAYIOIUX AUCIUIUIMH:
— MaremaTnyeckuil aHaiu3
— Jluneitnas anredpa
— Teopus BeposTHOCTEN
3HaHud,

IMOJIYYCHHBIC IIpW H3YUCHUH MaTcpuajia I[ﬂHHOfI JAUCHUIIIIMHBI,

HUMCIOT Kak

CaMOCTOATCIIBHOC 3HAYCHUE, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYTUX OUCHUILINH

— DJIeKTpOHHKA
— Meronbl MaTu3uKII

— Teopus BEpOATHOCTEN U MaTEMATUYECKAs] CTATUCTHKA

3. OO0BEM | TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanapie 00 00meM oO0beMe MUCIUILIMHBI, TPYJOEMKOCTH OTAENBHBIX BHJIOB y4eOHOU
paboTHI 1O TUCIUILTNHE (M pacrpeielieHne 3TOH TPYAOEMKOCTH 110 CeMeCTpaMm) IPeACTaBICHbI B

Tabnure 2.
Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI
N TpynoeMKoCTb 10 ceMecTpam
Bun yaeOHO# paboThI Bcero Nol Noo N3
1 2 3 4 5
Oowan mpyooemKochib oucyunaunwt, | 13/ 468 5/ 180 4/ 144 4/ 144




3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu
AyoumopHhuie 3anamus, BCETO 4ac. 204 68 68 68
B TOM YHCJIE:
nexuu (JI), (gac) 102 34 34 34
npaktuyeckue/cemunapckue 3aastus  (113), 17 17
ol 17
(gac)
naboparopusie padbotsl (JIP), (dac) ol 17 17 17
KypcoBoii poekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 117 45 36 36
Camocmoamenvnas paboma, Bcero (4ac) 147 67 40 40
Buo npomesicymounoit ammecmayuu. 3a4er, OK3., OK3. OK3.
madd. 3ager, sk3amen (3auer, Judd. 3aug, OK3., OK3.
DK3.*%*) OK3.
IIpumeuanue: " kaHIHIATCKHI SK3aMeH
4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHITHIM.
Pa3nenspl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.
Tabmuna 3 — Pa3gensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh
Pa3gensl, TeMBI JUCIUILINHEI Jlekinn 113 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cewmectp 1
Pasnen 1. Mexanuka 11 8 7 22
Pasnen 2. KoneGanus 1 BOJIHBI 11 6 7 22
Paznmen 3. MonekynsapHas pusnka 12 3 3 23
Hroro B cemecTpe: 34 17 17 67
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 11 7 8 13
Paszen 5. Marnerusm 11 8 6 14
Pasnen 6. Onruka 12 2 3 13
Hroro B cemecTpe: 34 17 17 40
Cemectp 3
Pasgen 7. KBantoBas ontuka 11 5 7 13
Pasnen 8. KBantoBag MexaHuka 11 9 3 14
Paznen 9. Craructuueckas usnka 12 3 7 13
Hroro B cemecTpe: 34 17 17 40
HUroro 102 51 51 0 147




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOydJalolmMMHUCs  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oy;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IMKJIA

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

Pazgen 1. Mexanuka

IIpenmer Mexanuku. Mexanuuyeckoe ABkKeHue. [loHaTue
COCTOSIHUSL W JI€TEPMHUHHU3M B KJIIACCUYECKOM MEXaHUKE. YpaBHEHUS
JIBWXKEHHs. ['paHMIBI  NPUMEHHMOCTM  KJIACCUYECKOM  MEXaHHKH.
PensaTuBuCTCKas M KBAaHTOBAsi MEXaHUKA

Kunemartuka nBukeHHsT MaTepuaabHOW TOukH. CKOpPOCTh H
yckopenue. HopmanbHOE M KacaTelbHOE yCKOpeHus. Pannyc KpuBH3HBI
TpackTopud. OCHOBHasl 3ajaya KHHEMATUKH MAaTepUaJbHOM TOUKH.
Kunemaruka aBukeHust abCOIIOTHO TBEpAOro Tena. Bpamienue tBepaoro
Tela BOKPYI HEMOJABMKHON ocH. CBS3b JIMHEHHBIX U YIJIOBBIX BEIMYUH
IIPYU BPALATEIbHOM JBUKCHHUH.

Wuepunaneupie  cucrembl  orcuera.  OCHOBHBIE — 3aKOHBI
KJIACCUYECKOM JuHAMMKU - 3akoHbl Hproorona. OcHOBHasg 3anaua
JUHAMHUKU MaTepUAJIbHONM TOYKM. HeumHepuualbHbIE CHCTEMBI OTCYETA.
Cunel mHepuuu. 3akoH coxpaHeHMs uMmyiabca. LleHTp Macc u ero
nBwkeHne. Cuctema eHTpa Macc.

Mexannueckass pabora M MOIIHOCTb. KuHeTHueckass 3Heprus.
ITonss cumin. KoHcepBaTMBHBIE U JMCCUIIATUBHBIE CHJIBL. Y CIIOBUE
IIOTEHLIMAJIBHOCTH  IOJII CWJI. 3aMKHYTbIE€ M HE3aMKHYTBIE CHCTEMBI.
[ToreHunanpHass d3Heprus cuctembl. CBs3p MEXIy NOTEHLHAIbHOU
DHEPrue€il M TOJEM KOHCEPBATUBHBIX CHJI. 3aKOH COXPaHEHUs
MexaHu4yeckoil aHeprun. CucTemMbl eUHMII.

MOMEHT cuiIbl 1 MOMEHT UMITYJIbCa. Y PABHEHHE MOMEHTOB. 3aKOH
COXpPAaHEHHsI MOMEHTa HMITyJIbca. MOMEHT HMIyJbCa TBEPAOrO TeENa
OTHOCUTEJIBHO HEMOJABMKHOW ocu. MoMeHT wuHepuuu. OCHOBHOE
YpaBHEHUE JWMHAMUKHM BpaIATEIbHOIO JBM)KEHHMS TBEPAOrO Teja.
Kunerndeckass »HEprus BpallalOLIEroCsi TBEPAOrO Teja. Y paBHEHUS
JIBUJKECHHUSI M YCIIOBUSI PABHOBECUS TBEPAOTO TEA.

[Tpunuun otHocutenbHOCTH [anunes, npeodpazoBanus ["amues.
[Toctynatel cnenuaibHON TeOpuM OTHOCUTENbHOCTH. IIpeoOpazoBanus
Jlopenna un cnenctBus u3 HUX. OCHOBBI PENATHUBUCTCKOW MEXAHUKH.
WuTepBan, ero MHBapHaHTHOCTb. PenstuBucTCKUl nMMIysbe. OCHOBHOE
YPaBHEHHE DEINATUBUCTCKOM nMHaMUKH. KuHeTmdeckas 3Heprus
penATUBUCTCKOM yacTulpl. CBA3b Macchl M 3Hepruu. CBsi3b MEXAY
SHEeprued M HMMIyIbcoM dacTHlbl. OCHOBHBIE HJEH o0OlLIel Teopuu

OTHOCHUTEJIbHOCTH
Paznen 2 dusuka KoeOaHu 1 BOJH
IMapmoHnueckmit U AHTapMOHNYECKHUN OCLIUJUIATOP

(MareMaTU4YeCcKUil MasTHUK, (U3UYECKHI MAasTHUK, KojeOaHUs TIOJ
neiictBueM yrnpyroil cuiel). Crnoxxenue koneOaHuil. @U3NUECKUil CMbICI
CIEKTPAILHOTO Pa3I0KECHHUS. JuddepennnansHoe ypaBHEHUE
koneOanuii. CBoOoaHbIe, 3aryxaroue KojeOaHus. BrIHyXIeHHBIC
koJieOanus. Pe3oHaHnc.




KunemaTnka BOJTHOBBIX MPOIIECCOB (IUIOCKUE U c(hepruuecKkue
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHiun cynepno3unuu. JHeprus
BOJIHBI. [ToTOK SHEeprun. MUHTEHCUBHOCTH BOJIHBI. CTOsAYas BOJIHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOH BOJHBI. DddexT Jomnepa mis
3BYKOBBIX BOJIH

Pasnen 3

MonexymsipHas Gpusnka

TepmoauHaMuyeckue cocTosiHUs U npouecchl. [lonsaTre pyHkunu
cocrosHus. Buytpenuss sueprus. KommdectBo temiorsl. Paborta Tema
OpU U3MEHeHMH ero obObema. IlepBoe Hauano TEepMOJUMHAMUKH.
Temmeparypa ¥ BHYTPEHHSS OJHEprus Kak (YHKIHS COCTOSHHAL
Temnoemkocts. OHTponusa. Bropoe u TpeTbe Havana TEPMOIWHAMUKH.
Teopemsr Kapno. 3akon Bo3pactanus sutponuu. [lopsaok u 6ecopsiiok
B nipupoze. TepmoauHaMudeckrue GyHKIUH.

WneanbHblii ra3 (ypaBHEHUE COCTOSIHHS, BHYTPEHHSS DHEPIUS,
TEIUIOEMKOCTH, ypaBHEHHe ajaualbaTel, paboTa MpU  pa3IUYHbIX
nporeccax, 3HTponus). BepostHocts u Quykryanuu. Pacnpenenenus
Maxkcemna. CkOpocTH  TEIIOBOrO  JIBHKEHUs Mouekyn. CpenHss
KMHETHYecKasi dHeprus Mojekysl. OCHOBHOE ypaBHEHHE KHHETHYECKOMH
TEOpUU HJCANbHBIX razoB. Pacnpenenenue bospinmana. DHTponus u
BEpOATHOCTb. Da30Bble pABHOBECHS] W IpEBpallleHUs. DJIEMEHTbI
HEPABHOBECHOM TEPMOAMHAMUKH. SIBIEHMS IIepeHOCa, KUHETHYECKHE
apineHus. KonpencupoBanHoe coctosHue. Kunematmka M AMHaMuKa
JKUJKOCTEH U T'a30B.

Pazmen 4

DIIeKTPUUYECTBO.

DneKTpocTaTUKa B BaKyyMe. 3aKOH COXPAaHEHUS IEKTPUUECKOTO
sapsina. 3akoH Kynona. Cuctemsl eaunun. lIpuHnun cynepno3uiuu.
CucteMbl 3apspK€HHBIX YacTHI. OJeKTpuueckuil aumosib. Pabora cui
DIICKTPOCTATUYECKOTO  Mmoyisl. TeopemMa O  IHUPKYISIUM  BEKTOpPa
HanpspDKeHHOCTH.  [loTeHIMaNbHOCTh — BJIEKTPOCTATHYECKOTo  IOJIA.
HarpspkeHHOCTh M TTOTEHITHAN 3JIEKTPOCTATHYECKOTO TOJS. CBS3b MEXIY
Humu. Teopema I'aycca ans 3JI€KTpPOCTaTHUECKOTO TMOJS B BaKyyMe.
[ [pumenenue Teopemel ['aycca Kk pacyeTy noJieu.

OnexTpocTaTHKa B BemecTBe. Tumnsl qusnekTpukoB. [omspuzanus
TUANIeKTpUKOB. CBOOOAHBIE M CBA3aHHBIE 3apsjbl. JM3IeKTpuueckas
BOCIIPUMMYHUBOCTh. [lM3ekTpudeckas MPOHHUIIAEMOCTh. DJIEKTPUUYECKOe
cMmemenne (MHAyKnWs). Teopema [aycca Ui 3IIEKTPHUYECKOTO TIONS B
JTUBJICKTPUKE. Y CIIOBHUS Ha TpaHMIE paszenia ABYX AMINEKTpUKOB. Ilome
BHYTpM TIPOBOJHMKAa M y ero mnosepxHoctd. OOmas 3agaua
AIIEKTPOCTATUKU. DJIEKTPOEMKOCTh IIPOBOJHHKA.

Konnencaropbl. DOHeprust CHUCTEMBI JJIEKTPUYECKUX 3apsi/IOB.
OHeprust 3apsyKeHHOro MpoBojgHUKA. OObeMHas IUIOTHOCTb SHEPIUU
AIIEKTPHYECKOTO TIOJIS.

VYCloBUsL  CYIIECTBOBaHMS DJIEKTPUYECKOTO TOKa. YpaBHEHHE
HEIPEPBIBHOCTU. DJIEKTPOABMKYIAsA CHia. HemnmoTeHnnaabHOCTh MOJIA
CTOpoHHMX cui. 3akoHbl Oma u JDxoyns-JleHna B WHTErpanbHON
nuddeperpmanbHon hopmax.

Pasgen 5

DNeKTpoANHAMUKA

MarauTrocTaTika B BEIIECTBE. HamaramueHHOCTE.
MonekynspHble TOKH. MarHuTtHas BOCIPUUMYMBOCTh. MarHutHas
MPOHUIIAEMOCTh. Hamnps>KeHHOCTh MarHuTHOIO MoJid. J{mamarHeTukwu,
napaMarHeTuku, (eppomarnetuku. Teopema 0 UHPKYISLUU BEKTOpa

HANPsDKEHHOCTH MarHUTHOTO NoJis (MHTerpanbHas U quddepeHnmanbHas




dbopmbl). YCIIoBUS HAa TPAHUIIE IBYX MarHETHKOB.

3akoH ®dapanes. [IpaBuno Jlenna. CaMouHyKLIHS.
NupyktuBHOCTh. B3aumuas wHAaykuus. B3amMHas MHIYKTHBHOCTB.
OO0beMHass ITUIOTHOCTh JHEPIHMM  MAarHWTHOTO mojis. BuxpeBoe
anekTpuueckoe nosne. Tok cMmemenusa. Cucrema ypaBHeHUI MakcBesuia.
Marepuanbnsle ypaBHeHus. KBasucranmonapusie Toku. IHBapUaHTHOCTB
ypaBHeHHWH MakcBeia OTHOCHUTENIBbHO mpeoOpa3oBanuii JlopeHna.
[TpuHIMIT OTHOCUTENILHOCTH B AJIEKTPOIMHAMUKE.

Pasznen 6

Ornruka.

BonHoBoe ypaBHEHHE s 3JIEKTPOMAarHUTHON BosHBI. CBoOMCTBa
ANEKTPOMAarHUTHBIX BOJIH. Bekrtop IloliHTHHra. MIHTEHCHBHOCTH CBeTa.
Oddexr [lommepa mans IIEKTPOMATHUTHBIX BOJMH. OTpaxkeHue u
npenomiieHue cBera. Onrtuueckoe wuzoopaxkenue. [Ipunnun Depwma.
Wutepdepennust  cBera. KorepeHTHOCTh M MOHOXPOMATHYHOCTb.
Hudpakmus ceera. [Mpunnun I'rolirenca-Openens. Meton 3o Openens.
Hudpakuuss Ppaynrodepa Ha mend U AUPPAKIUOHHOW pEIIETKE.
l'onorpaduu. EcrecTBeHHBIN W MOJISPU30BaHHBIN cBeT. 3akoH Maitoca.
[Tonsipu3anus cBeTa NpU OTPaXEHUH U MpeIoMIIeHUH. 3akoH bproctepa.
[BoiiHoe nydenpenomsienne. HopmanbHas M aHOManbHas AUCHEPCHS.
®azoBast u rpynnosas ckopoctu. ®opmyna Panes. Dnementsl @ypbe -
ONTHUKH.

Pazmen 7

KBanToBas ontuka

TennoBoe uznydenue ten. 3akoH Kupxroda. 3akoHbl U3ITydeHUs
abconoTHO uepHoro Ttena. KBaHroBas rumore3a u ¢opmyna [lnanka.
KBantoBas ontuka. @Dotosdpdekr, onsitel CroseroBa. DOTOHBI
[aBnenune cBera. KopnycKyJIsIpHO-BOJIHOBOM Jyaliu3M JJId  CBETa.
O¢ddext Komnrona.

Pasnen 8

KBanTOBass MexaHuka

Teopus bopa. Onbitel @panka u I'epua. KopnyckynsipHo-
BOJIHOBOW Jyanu3Mm Mukpodactull. ['mmoreza ne bpoinsa. ®as3oBasg u
IpynIoBas CKOpocTH BoJH A€ bpoiinsa. BonHoBoi naker. Cratuctudeckoe
HCTOJIKOBaHME BOJH Je¢ bpoiura. IlpuHununm  HeonpeneneHHOCTH
['eiizenOepra. BonHoBast ¢yHKIUs, ee OCHOBHbIE cBoicTBa. OmnepaTopsl
¢usznueckux BeIMYMH. BpemeHHoe U cTalMOHapHOE ypaBHEHUE
[IIpenuHrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS JBHKEHUS.
CBoOomuas uacrtuna. Yacrtuma B OECKOHEUYHONW ITOTEHIMAJILHON SIME.
KBanToBbiii ocumistop. HyneBas sHeprus, HyneBble KoseOaHUS.
[TpoxokaeHne YacTUllbl 4yepe3 MOTeHIMaNbHbIM Oapbep. TyHHEIbHBIN
3P dexT.

ATOM BOZOpOJAa B KBAHTOBOM MexaHuKe. KBaHTOBBIE uHCIIa.
OpOuTanbHbBIl MEXaHWYECKUH M MAarHUTHBIM MOMEHTHI 3JIEKTpOHA B
atome. OpOutanbHOe rUpoMarHutHOe oTHomieHue. OmnbiT IlTepHa u
I'epnaxa. CniuH snekrtpoHa. [IpuHIMI TOXAECTBEHHOCTH MHKPOYACTHILI.
®epmuonsl U 0030HB.. CHUMMETpUSi BOJHOBOM (PYHKIIMHU CHCTEMBI
onuHakoBbiX yacTuil. Ilpunnun Ilaymu. OObsicHeHHE NEPUOIMUECKON
cucreMsl ieMeHToB J[.MI.MeHieneeBa. DHEpreTHYECKNd CIIEKTP aTOMOB
1 MoJieKyJL. [Tpupona XMUMUYECKOU CBSI3H.

Pazpen 9

Craructudeckas pusnka

Craructuueckuii meton. ®a3zoBoe npoctpancTBo. Pacnpenenenue
['n66ca. CraTucTueckoe NCTOIKOBaHUE SHTponuu. CBOOOIHAS SHEPTHUS.
CraTtucTuyeckoe ONHMCaHWE KBAHTOBOM CHUCTEMBI, pa3IMyhe  MEXIY
KBaHTOBOMEXaHUYECKOM U CTaTUCTUYECKOU BEPOSTHOCTSIMH.




Knaccuueckas
cratuctuk Pepmu-/lupaka n boze-OiiHmrelina. CpaBHEHHE pa3IMYHbIX
CTaTUCTHK.
Pacnpenenenue
DJIEKTPOHBI B
HEBBIPOKICHHbBIN
TemoeMKoCTb  KPUCTAIUIMYECKON  PEIETKH.
teopust DitHmreliHa u Jle6ast. @oHoHbl. DOTOHHBIN T'a3.

CTaTUCTHKA

®epmu-/lupaka
Kpuctauiax. OHeprusi Depmu,

ANEKTPOHHBIN

Makcsemna-bonsiimana.

ras.

JJIA

3JIEKTPOHHOTO
BBIPOXKJCHHBIA U
DNEeKTpOHHAsI TEIIOEMKOCTb.
Kimaccuueckast teopus,

KBanToBrie

rasa.

Ta6ymma 5 — [IpakTrHdeckue 3aHsITHSI U UX TPYJ0EMKOCTh

4.3. Ilpaktuueckue (CeMHUHAPCKUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

N3 aux
TeMbl IPAKTHHECKHX ®opmbt TpynoemkocTsb IPAKTHYECK Ne paznena
Ne AT MPAKTUIECKIX , (4ac) ot JIACLIMII-
/1 3aHATUN IIOATOTOBKH JHBI
, (4ac)
Cemectp 1
Kunematuka u pguHamuka | Pemenue 3amau 2 2 1
1 | MmaTepuaabHOU TOYKH
Kunemarnka wu pguHamuka | Pemenune 3amau 3 3 1
2 | abCOIOTHO TBEPAOIO Teja
CrnenuanbHas Teopust | Pemenue 3amau 3 3 1
3 | OTHOCHTEIBHOCTH
Kunemarnka u pguHamuka | Pemenune 3amau 3 3 2
4 | xonebaHuit
XapakTepuCTUKU BOJHOBBIX | Pemienue 3amau 3 3 2
5 MIPOIIECCOB
MonekynsipHo- Pemtenue 3amau 3 3 3
6 | KuHeTHYeCKast TEOpHs
Cemectp 2
HanpsoxeHHOCTD 1 Pemenue 3anau 3 3 4
1 | moreHnman
AIEKTPOCTATHYECKOTO TTOJIS
JIBrKeHUE 3apsKEHHBIX Pemenue 3amau 2 2 4
2 | yactu B
ANEKTPOCTATUYECKOM T0JIe
JudnexTpuku B | Pemenue 3amau 2 2 4
3 | PIEKTpUUECKOM ToJie.
Konnencaropsl
XapaKTepUCTUKU Pemenue 3anay 3 3 5
4 | HIEKTPUYECKOTO TOKa
Nunykuus MarHutHoro | Pemenue 3amau 3 3 5
5 | monst. Cuiibl B MarHUTHBIX
MOJIAX
3akoH BJeKTpoMarHuTHoOW | Pemenue 3amau 2 2 5
6 | mamykun ®@apanes. Pabora
B MarHUTHBIX MOJIAX
WuTepdepenmus, Pemenue 3anau 2 2 6
7 | nmudpaxius, ToasIpU3aIys
Cemectp 3




TerutoBoe u3nydyeHue, | Pemenue 3amau 2 2 7
1 | doroaddext

Dddekt Kowmnrona, | Pemenue 3amau 3 3 7
2 | coricTBa ()OTOHOB

ATom Bojiopojaa | Pemenue 3amau 3 3 8
3 | .Nocrymnarer bopa

CoorHoI1eHne Pemenue 3amau 3 3 8

4 | HeompeieneHHOCTEN
I'eitzenOepra, BOJIHBI 1€

bpoins

VpaBuenue  lllpenunrepa | Pemenue 3amau 3 3 8
5 | [lorennmansHbIe Oapbepbl

KBanrToBas cratucTuka Pemenue 3amau 3 3 9

Bcero: 51 51

4.4, JlabopaTopHbIC 3aHATHS
Tewmbl Tab0opaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh PUBEACHBI B Ta0HIIC .

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

No "3 Hux | Ne
HaumenoBanue nabopatopHbix padboT Tpynoemikocts TPAaKTHHCCKO | pasacia
, (4ac) W OJITOTOBKM, | JUCIIUILI
n/n (9ac) WHBI
Cemectp 1
MastHuk MakcBesia 4 1
1
HaknonHblit MasTHUK 4 2
2
CTonKHOBEHHE 1IAPOB 3 1
3
Matematuueckuil 1 00OpOTHBIN MasiTHUKU 3 2
4
OmnpeneneHne CKOPOCTH 3BYKa B BO3yXeE 3 3
5
CemecTtp 2
Onpenenenue 3JEKTPOEMKOCTH 4 4
1 KOHJIEHCaTopa
HccnenoBanue penakcaliiOHHBIX KOJeOaHuit 4 4
2
3 Onpenenenne TOPU30HTAITLHOM 3 5
COCTaBJISIONIEH HAMPSKEHHOCTH MAarHUTHOTO
TOJIs1 3€MIIU
4 Onpenenenne yaenbHOro 3apsaa dIeKTpoHa 3 5
Komnrsma Herotona 3 6
5
Cemectp 3
IIpoBepka 3aKOHOB TEIUIOBOTO U3ITYUYECHUS 4 7
1
Buemnnit porospdexrt 3 7
2




S¢dext Xoma B repMaHun 4 9
3
Onpenenenye NOTEHLINAIOB BO30YKICHUS 3 8
4 aTOMOB
Onpenenenue U PUHBI 3 9
5 3aIlpeneHHON 30HBl  MOJYIPOBOIHHUKA
Bceero: | 51

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KypCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbsl caMocTosiTenbHON pabOTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
Bua camocrositensHOM paboTh
yac yac yac Jac
1 2 3 4 5
N3yuenue TeopeTnyeckoro Marepuania 29 13 13
nucuuruael (TO)
[ToaroToBka K TEKyIIeMy KOHTPOJIIO
ycneBaemoctu (TKVY) 22 13 13
IToaroroBka K MpoOMeEXyTOUHOU 1
23 14
atrecrauuu (I1A) 4
Bcero: 147 67 40 40

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITETTEHOM pabOThl 00YYAIOIIUXCS TTO TUCIHUIUIMHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITeNIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUI MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp nMeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUI

Mudp bubnuorpaduueckas ceeiika / URL aapec KonnyecTBo 3K3eMILIAPOB B
6ubnuorexe
(KpoMe 3JIeKTPOHHBIX
9K3EMILISIPOB)
[53(075)] CagenweB U.B. Kypc obmieit pusuku: Yuedbnoe nocodue | ®O(4), 'C(94), ICU3(1)

B 3 1. 2014. T.1. Mexanuka. MonekynspHas puszmka

[53(075)] CagenweB U.B. Kypc obmieit pusuku: Yuebnoe mocodue | ®O(4), 'C(94), ICU3(1)

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

[53(075)] CagenweB U.B. Kypc obmieit pusuku: Yuebnoe mocodue | ®O(4), 'C(91), I'CU3(1)




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

[53(075) C12 | CaBennes U.B. Kypc pusuku: YuebHoe nocobue B 3.T. DO(2), I'C(93)
T.2. OnexrpuuectBo. Konebanus u BoaHbl. BoHoBas
ontuka. 2008
[531 B83] Uponos U.E. Mexanuka: OcHOBHBIC 3aKOHBI. M.: ®us- I'C(133), 'CU3(1), II'(6)
matiut, 2015
[53(075) Tpodumona T.U. Kypc ¢pusuku. 2007, d0O(3), I'C(27
T76]
53(075) T76] | Tpodumona T.U. Kypc dpuzuku. 2003 I'C(35), KJI(5) T'C(134),
I (8)
[531 B83] Hponos U.E. Mexanuka: OcHOBHBIC 3aKOHBL. M.: ®us- I'CU3(1), CO(1), DO(4)
MaTiauT, 2015 DO(2), I'C(66),
[ 537(075) Uponos U.E. Dnexrpomaraetn3m. OCHOBHBIC 3aKOHBI. CO(1), II'(18)
&3] 2015
534.2(075) Wponos U.E. Bonrossie nporieccsl. OcHOBHBIE 3aK0HBL. | DO(63), ['C(14), III'(8)
&3] 2015
530.145(075) | Upomor U.E. KBanroBast pusuka. OCHOBHBIC 3aKOHBI. I'C(66), III'(16)
183 2015
[531 B83] Uponos U.E. ®dusuka makpocucrem. OcHoBHBIE 3akoHbL. | DPO(3), I'C(138), I1I'(30),
2015
7. TlepeyeHb AIMEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH()OPMAIIMOHHO-TEICKOMMYHHUKAITHOHHON ceTr «THTepHET»
IMepeuens SIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OPMAIIMOHHO-
TEICKOMMYHHKAIIMOHHONH ceTH «VIHTepHET», HEOOXOAUMBIX Ui OCBOCHHUS JIUCIMILINHBI

npuBezieH B Tabnmue 9.

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

8. Ilepeuenp HHPOPMALITMOHHBIX TEXHOJIOTUI

06pa3OBaTCJ'IBHOFO mnmpomnecca nmo JUCHUILIAHE.

8.1. [lepeyeHp mTpOrpaMMHOTO OOECHEUEHUs, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN

[lepedeHpb UCTIONB3yeMOT0 TPOTPAMMHOTO obecriedeHus npeacTasieH B Tadmmie 10.



http://lib.aanet.ru/

Tabmuua 10— Ilepedens nporpaMMHOTo 00ecTIeYeHHS

Ne i/t Haumenosanmue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

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

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

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

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmenoBanue cocTaBHON YaCTH MaTEPUAIBHO-TEXHUYECKOM Howmep aynuropun
/i 0a3bl (Ipr HEOOXOTUMOCTH)
1 JlexumonHas aynuropus
2 Crneunanu3upoBanHas gadoparopus «MexaHuKa» 31-04
3 Crienman3upoBaHHas Jadopatopus «IEKTPOMarHeTH3M 32-04
4 CrneunanusupoBanHas gabopatopusi «ONTHKa» 32-06
5 CrneunanusupoBannas naboparopusi «KBantobass dusnka» 32-03, 32-05

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJII MPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJS MPOBEACHUS IPOMEKYTOUHON aTTeCTalluu

Bun npomexyTodHOM arTecTauuu ITepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucox BOITPOCOB K 3K3aMCHY

10.2. B kayecTBe KpUTEpUEB OIEHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYyJaloUIMMHCS TPUMEHSETCS 5-0ajuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0aiubHas mKana paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHai;

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEILHO M TPAMOTHO €0 M3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOH JIUTEPATYpHI,
TECHO MPHBS3BIBAET YCBOCHHBIEC HAYYHBIE MOJOKEHUS C MPAKTUYECKON
JeSITebHOCTHIO HAIIPABIICHHUS;

— yMeIJio 00OCHOBBIBAET U ApPTYMEHTUPYET BHIIBUTAEMbIC UM HJIEH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOIHO BJIJICET CHCTEMOM CIeUAIM3UPOBAHHBIX MOHITUH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWI MPOTPaAaMMHBINA MaTepHal, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIAJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«YJIOBJICTBOPUTEIIHHOY
«3aYTCHO»

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

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC MOJI0KEHUS;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

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

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

Ne Kon
[Tepedenn BOmpOCOB (3a7a4) TSl SK3aMeHa
n/n MHAMKATOpa
Cemectp 1
1 OcHoBHble KuHeMaTHueckue noHsaTHs. Kunemarnka marepuansuoit | OINK-1.3.1
TO4KH. CKOPOCTh M YCKOPEHUE MaTepUaJIbHON TOYKU
2 | YckopeHHe npy III0OCKOM KPUBOJIMHEHHOM JIBUKEHUHU OIIK-1.V.1
3 | KunemaTuka abCcoOIIOTHO TBEPIOTO Tena OIIK-1.3.1
4 | CBs3b JIMHEHHBIX U YTJIOBBIX BEJIMYUH OIIK-1.B.1
5 | O60061IeHHBIE KOOPUHATHI M CTENIEHU CBOOOIBI OIIK-1.3.1
6 | OcHoBHas 3a/1a4a KUHEMATHUKH 11 MAaTePHAILHON TOUKH OIIK-1.V.1
7 | 3akonbl HptoTOHA OIIK-1.3.1
8 | 3akonsl Kenuiepa u 3aK0OH BCEMUPHOTO TATOTEHHUS OIIK-1.V.1
9 | [lpuHIMn neTepMUHNA3MA OIIK-1.B.1
10 | 3akoH coXpaHEHUs] UMITyJIbCa OIIK-1.3.1
11 | Teopema 0 ABMXKEHUHU LIEHTPA Macc OIIK-1.V.1
12 | I'paBUTalIMOHHAsl 1 MHEPTHAsI MacChI OIIK-1.B.1
13 | MoMeHT CHITBI 1 MOMEHT UMIYJIbca. Y paBHEHHE MOMEHTOB OIIK-1.3.1
14 | 3akoH COXpaHEHHs] MOMEHTA UMITYJIbCa OIIK-1.V.1
15 | CekTopuaibHasi CKOPOCTb OIIK-1.B.1
16 | PaGota, MOIIHOCTH ¥ KHHETUYECKAsl DHEPTUS OIIK-1.3.1
17 | IloreHuMAaNbHbBIE U HEMOTEHIIUAIBHEIE CUIIbI OIIK-1.V.1
18 [ToTennmanpHas SHEPTHsl, 3aKOH COXPAaHEHUS MEXaHUYECKON OIIK-1.B.1
SHEPrUU




19 | MoMeHT uHepuun OIIK-1.¥.1
20 | Teopema IlTeiinepa OIIK-1.3.1
21 | MomeHT umnyJibca abCOJIFOTHO TBEPJIOTO TeIa OIIK-1.3.1
22 | Kunernueckas sHeprus ATT. Pabora u momuocts Bpamenus ATT | OIIK-1.VY.1
23 | ITpuHiun oTHOCHUTENbHOCTH [ anwies OIIK-1.3.1
24 | DxcnepuMenTanbHble npennockuiku CTO OIIK-1.3.1
25 | llocrynarel DitHmTeiiHa, mpeodbpazoBanus JlopeHia OIIK-1.3.1
26 Crnenctus u3 npeodpazoBanus JlopeHia. 3aK0H CIIOKEHUS OIIK-1.B.1
ckopocreii B CTO
27 | UnTepBan OIIK-1.3.1
28 | PensTuBHCTCKAS TUHAMUKA OIIK-1.V.1
29 HNuBapuaHThl TEOPUU OTHOCUTENBLHOCTH. [IpuHIIUN OIIK-1.3.1
SKBHBAJICHTHOCTHU
30 | HemHeprmaiabHbIe CHCTEMBI OTCUETA OIIK-1.¥.1
31 JuddepennmranbHoe ypaBHEHHE KOJIEOAHUN MTPY>KUHHOTO OIIK-1.3.1
MasiTHHKA, €r0 peIIeHNe
32 | BekTopHas nuarpamMma OIIK-1.VY.1
33 | DHeprus rapMOHUYECKUX KOJIeOaHU OIlK-1.3.1
34 | YcaoBusi BOSHUKHOBEHHS KoJeOaHUM OIIK-1.B.1
35 | Ousnueckuil ¥ MAaTEMAaTHICCKUN MAsITHUKU OIlK-1.3.1
36 | 3aryxaromme KoieOaHus OIIK-1.Y.1
37 | BeinyxeHHbIe KoneOanus. Pe3onanc OIIK-1.B.1
38 Crnoxxenue xKoseOaHuii OHOTO HAMPABIICHUSI C OJMHAKOBBIMU OIIK-1.3.1
4acTOTaMH
39 | CioxeHre B3aMHO TIEPIICHIUKYIISIPHBIX KOJICOaHMIA OIIK-1.VY.1
40 | Bonubl. OCHOBHBIC OHATHUSA OIIK-1.3.1
41 | YpaBHeHue Oeryuieil BOJIHbI OIIK-1.B.1
42 | BosnnoBoe ypaBHeHue. CKOPOCTh BOJIHBI B YIIPYTO cpefie OIIK-1.3.1
43 | DHeprus BOJHBI OIlK-1.3.1
44 | UHTEeHCUBHOCTH BOJIHBI OIlK-1.3.1
45 | Dpdext Homnepa OIIK-1.V.1
46 | Iudpaknus BonH. [Tpuanmn ['roiirenca OIlK-1.3.1
47 | MnTepdepeHIyst BOJIH OT IBYX HCTOYHUKOB OIIK-1.B.1
48 | Ctostune BOJHBI OIlK-1.3.1
49 | ducnepcusi, rpynmoBasi CKOPOCTh BOJH OIIK-1.V.1
50 | MneanwHblii ra3. /laBneHue Ha CTEHKY COCy/a. OIIK-1.3.1
51 [TapameTpsl cocTosiHuS, TemiiepaTypa. Y paBHenue coctossaus, | OIIK-1.V.1
(GYHKIUS COCTOSHUS
51 | BHyTpeHHss Heprus uJeajbHOro ra3 OIIK-1.B.1
53 Pabota naecanpHOro ra3a B pa3InyHbIX TEPMOIUHAMUYECKUX OIIK-1.3.1
MPOLIECCAX.
54 | TlepBoe Ha4ajg0 TEPMOJIMHAMUKH. OIIK-1.3.1
55 | AnmabaTudeckuii mporecc. OIIK-1.V.1
56 | Iluxn Kapno OIIK-1.3.1
57 | Pabora TemaoBOTro ABUTATEIS OIIK-1.3.1
58 O6paTuMOCTh TEPMOJAMHAMHYECKHUX TIPOLIECCOB, TEOPEMBI OIIK-1.3.1
Kapno
59 | HepaBenctBo Knay3suyca. OHTponus OIIK-1.3.1
60 | DHTponus U BEPOSATHOCTD OIIK-1.3.1




61 | Bapomerpuueckas dopmyna. Pacnpenenenne BonbiMana

OIIK-1.V.1

Cemectp 2
1 Hanpsok€HHocTs 3nexkTpuueckoro nois. [punnun cynepnozunun | OITK-1.3.1
2 [Torenman anexTpuyeckoro noss. [IpuHuun cynepno3uuum. OIIK-1.3.1
Teopema 0 nupKyIsiuuu BekTopa E
3 ITorok BekTopa E. Teopema ["aycca miis Bektopa E OIIK-1.3.1
4 CuioBbI€ JIMHUY U 3KBUIIOTEHLMAJIbHBIE TIOBEPXHOCTH OIIK-1.V.1
5 CnenctBus u3 Teopemsl ['aycca OIIK-1.B.1
6 Hanpspk€HHOCTD M TOTEHLIMAN 3JIEKTPUUECKOTO IUITOIIS OIIK-1.3.1
7 DJIEKTPUYECKUIN JTUTIOJIb BO BHEIIIHEM T10JI€ OIIK-1.B.1
8 IIpoBOHUKY B AJIEKTPUUYECKOM I10JIE OIIK-1.3.1
9 Jusnextpuku. Bexrop anekrpuyeckoid nHAyKuuu. Teopema OIIK-1.3.1
I"aycca niis Bektopa D
10 I'pannunsbIe ycnoBus 11 BeKTopos D u E OIIK-1.3.1
11 OnekTpoéMkocTb. KoHnieHcaTopsl OIIK-1.VY.1
12 [TapannensHOe 1 mocaeaoBarenbHoe coenunenne konaencaropos | OIIK-1.B.1
13 DHeprus AMEeKTPUIECKOro MoJs OIIK-1.3.1
14 Onektpuyeckuil Tok. [loTHOCTH TOKA OIIK-1.3.1
15 3akonbsl OMa B 0OBIKHOBEHHOH ¥ T depeHIaIbHoi Gpopmax OIIK-1.V.1
16 3akoH OMa 1)1 3aMKHYTOH 1Ienu OIIK-1.B.1
17 3akonsl [Jxoyns — Jleniia B 0OBIKHOBEHHOM U OIIK-1.V¥.1
muddepernmanbHon hopmax.
18 MarnuTtHas HHIYKIUsS OIIK-1.3.1
19 3akoH buo — CaBapa — Jlanaca OIIK-1.3.1
20 MaruuTHas HHIYKIMS OPSMOro IpoBOJa C TOKOM OIIK-1.Y.1
21 B3anmonencTere NpoBOTHUKOB C TOKAMHU OIIK-1.B.1
22 JIMnonpHBI MarHUTHBIM MOMEHT. MarauTHOE 10J1€ KOHTYpa ¢ OIIK-1.3.1
TOKOM
23 MaruuTtHas UHAYKLIHS OBUKYIIETocs 3apsaaa. BzanMmonelicteue OIIK-1.3.1
JBIDKYIIUXCS 3apsiIOB
24 JIBr>KeHUE 3apsyKEHHBIX YaCTULl B MATHUTHOM I10JI€ OIIK-1.B.1
25 Teopema o upKyssanuu Bekropa B OIlK-1.3.1
26 MarsauTtHas UHAYKIHS TOPOMJIa U COJICHOUA OIIK-1.V.1
27 MexaHunueckasi paboTa B MAarHUTHOM I10J1€ OIIK-1.3.1
28 Maruutssbliil notok. Teopema 'aycca nuist Bektopa B OIlK-1.3.1
29 MarHuTHbINA AUIIOIb B MarHUTHOM IOJIE OIIK-1.B.1
30 Marneruku. Teopema o nupkyssiiuu Bektopa H OIlK-1.3.1
31 | SIBnenue peppomarHeTuzma OIIK-1.3.1
32 DNIeKTpOMarHuTHasE WHIYKITUS OIlK-1.3.1
33 Camounnykuusi. Bzaumnaas nHAyKIus OIIK-1.V¥.1
34 OHeprus MarHUTHOTO MOJIS OIIK-1.3.1
35 BuxpeBoe 351eKTpuyecKoe noiie OIIK-1.3.1
36 Toxk cmenieHus OIIK-1.3.1
37 YpaHeHus MakcBelia OI1K-1.3.1
38 BoisiHOBOE ypaBHEHME 2JIEKTPOMArHMTHOI'O MOJIs OIIK-1.V.1
39 CBOMCTBA YJIEKTPOMArHUTHBIX BOJIH OIIK-1.3.1
40 3aKOHBI MPETOMJIEHUS M OTPAYKECHHS CBETA OIIK-1.B.1
41 KorepeHTHOCTh CBETa OIIK-1.3.1
42 WuTepdepenius cBeTa OT IByX HCTOYHUKOB OIlK-1.V.1
43 Judpakuus. [Tpunnun [tolirenca — @penenst OIIK-1.3.1




44 3onbl Openens. Jubpakuus Opayarodepa Ha menn OIIK-1.B.1
45 Jucnepcus ceera OIIK-1.3.1
46 Judpakuronnas pemerka OIIK-1.VY.1
47 [Tonsspu3zanus ceta OIIK-1.3.1
48 CreneHp noJisipusanuu. 3akoH Matoca OIIK-1.¥.1
Cemectp 3
1 TemnnoBoe U3 IydeHue OIIK-1.3.1
2 3aKOHBI U3JTy4eHUs] A0COTIOTHO YEPHOTO TENa OIIK-1.3.1
3 ®dopmyina Penes — Jxunca. Pacnpenenenue [1nanka OIIK-1.3.1
4 Dotordp ekt OIIK-1.V.1
5 TopMO3HOE PEHTTE€HOBCKOE U3TyUYCHHE OIIK-1.B.1
6 ®oronsl. KopryckyisspHO — BOJTHOBOM Ayau3M JJisl CBETa OIIK-1.3.1
7 O dexr Komnrona. Omnupuueckne 3akoHoMepHOCTH B criektpax | OITK-1.3.1
aToMma BOAOpoAa
8 Moguens atoma 1o ToMricony OIlK-1.3.1
9 Monens aroma no Pezepdopay. [locrynatel bopa OIIK-1.3.1
10 Teopus bopa — 3ommepdenbaa OIIK-1.3.1
11 Bonnsl [le bpoitns OIIK-1.B.1
12 Bonnosas pynkuus OIIK-1.3.1
13 VYpasuenue llpénunrepa OIIK-1.VY.1
14 CootHomienue HeonpeaenéHHocrel [elizendepra OIIK-1.3.1
15 MukpoyacTuia B OAHOMEPHON NOTEHIIMAIBHOM SIME € 00-MHU OIIK-1.V.1
CTEHKaMHU
16 MukpouacTuia B TpEXMEpHOM HenpoHuaeMoM noreHuuansiom | OIIK-1.V.1
ALIMKE
17 CTOIKHOBEHHE MUKPOUYACTHUIIBI C MOTEHIIMAILHBIM 0apbepoM OIIK-1.3.1
18 MukpouacTuiia B HelIpoHUIaeMoii cepe OIIK-1.B.1
19 ["apMOHMYECKHI OCHMIUIATOP B KBAHTOBOW MEXaHUKE OIlK-1.3.1
20 KBaHTOBBII poTatop OIlK-1.3.1
21 ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. CiuH OIIK-1.3.1
22 To/1eCTBEHHOCTh KBaHTOBBIX yacTull. [Ipuniun [laynu OIlK-1.3.1
23 3anosHeHHE AIIEKTPOHHBIX 00osouek. Tabmuia Meneneena OIIK-1.V.1
24 XapaKkTepUCTUYECKHE PEHTTEHOBCKHE CIIETPBI OIIK-1.B.1
25 OHEeprus CBs3U B MOJIEKYJIE OIIK-1.3.1
26 Pacnpenenenne @epmu - upaxa OIlK-1.3.1
27 Pacnpenenenne bose - DiiHmrTeiiHa OIlK-1.3.1
28 OHEpPreTU4ecKue 30HbI B KPUCTAIIIAX OIIK-1.3.1
29 [TpoBOIMMOCTH TTOTYITPOBOTHUKOB OIIK-1.V¥.1
30 CrioHTaHHBIE M BBIHYKJIEHHBIEC IEPEXOJIBI OIIK-1.3.1
31 [Tpunumn paboTs! 1a3epa OIlK-1.3.1
32 Knaccuueckas teopus teroeMkocTH rononra u Iltu OIIK-1.3.1
33 KBaHTOBas TeOpUs TEIIOEMKOCTH DWHINTEHA OIIK-1.3.1
34 KBanToBas Teopus tertoemkocTtu Jlebast OIIK-1.3.1
35 KoHTakTHBIE SABIEHUS OIIK-1.V.1

Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencraBieHs! B Tadnuie 16.

Ne i/t

[Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJAKATOpa

Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO




[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYypCOBOM pabOThI

Mpe/ICTaBJIeHbI B Tabuie 17.
Ta6mmma 17 — [lepedenn TeM 11 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOM paOOTHI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINOIHEHUS

Ne i/nn b
KypCOBOI pabOThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

BOHpOCH AJi1 IIPOBEACHHUA HpOMeX(YTOqHOﬁ arrecrailii B BHAC TCCTUPOBAHUA

npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

Ne Kon
i/ [IpumepHBIi EpEYEeHb BONPOCOB JIJIsI TECTOB HHIUKATOD
i a
Tect 1
1 1. AGCONIOTHO TBEPAOE TENIO MOKET COBEPIIATH CICAYIOIIUE IBHXKEHHUS. . . OIIK-1.3.1
a) TOJIBKO BpaIlaTeIbHOE, 0) TOJBKO MOCTYIATENBHOE,
B) U3MEHSATH (OPMY MO/ ISHCTBUEM BHEIIHEH CHIIBI,
T') TOJIBKO [TOCTYNATEJIbHOE U BpalllaTelbHOE.
2 | Yucno creneHeit cB0OO bl MaTepUATbHON TOUYKH ... OIIK-1.3.1
a) BCerzia paBHO TpeM, 0) Bcerza paBHO JABYM, B) BCETla PaBHO €IMHUIIE,
T') 3aBHCHUT OT OTPAaHUYCHUN B JBM)KCHUHU TEJa, HO HE MPEBOCXONT TPEX
3 | BeiOepure npaBuiibHYI0 (GOpPMYITY A MOMEHTA UMITYJIbCA MaTepUalbHON OIIK-1.3.1
TOUKH.
4 | Kakas MexaHWuyecKasi BEJIMYMHA HE OCTACTCS TOCTOSTHHOW MPH JIBHKCHUH OIIK-1.3.1
riaHeTsl BOKpYr ConHIIa 110 yutincy?  A) UMITYJbC TUIAHETHI, O)
MOMEHT UMITYJIbCA, B) MEXaHMUYECKas YHEPrusi, I') Macca IJIaHEThI.
5 | YBenuyeHue MoJiHOM MEXaHUUECKON SHEPTUU CUCTEMBI COIPOBOKIAECTCS OIIK-1.3.1
a) MpeBpalleHueM BHYTPEHHEH SHEPTUU B MEXaHUYECKYIO,
0) mpeBpalIeHNeM MEXaHUYECKON IHEPTUH BO BHYTPEHHIOIO,
B) MpeBpallleHneM NOTEHIIUATbHON YHEPTUH B KHHETUYECKYIO,
I') IpeBpalIEeHNEM KHHETHUECKON SHEPTUH B MOTEHUIUAIbHYIO.
6 |.lHBapuMaHTOM B TEOPUU OTHOCUTEIBHOCTH SBISETCA ... OIIK-1.3.1
a) pesIATUBHUCTCKAst Macca,  O) pelIsITUBUCTCKUI UMITYJIbC,
B) KWHETUYECKAas SHEPTUs, T) MMOJHAS SHEPTHsl, 1) YHEPTHUs MOKOS.
7 | 7. MarepuanpHasi TOYKa HAYMHACT IBUTATHCS IO OKPYKHOCTH OIIK-1.B.1
pamguycoM R =0,9M ¢ TaHreHnMaIbHEIM YCKOPEHHEM
a =6 M/ c¢? . Haiitn nonsoe YCKOPEHHUE TOYKU B MOMEHT BPEMEHU
t=0,25c
a) 2,5M/c?, 6) 6,5M/c?, B) 8,5M/c’, 1) 9,5m/c?, m)|15m/c?
8 | Kocmuueckuii kopabib 1BHKeTCs co ckopocthio V =0,8-C. OIIK-1.B.1

KocMOHaBT 1epKUT CTEepKeHb C COOCTBEHHOM JJIMHON | M B

HaNpaBJICHUHU, TEPICHANKYISIPHOM CKOpOCTH Kopadist. Kakoi

OyneT AJIMHA CTePIKHS JIJIsl HEeMOABUKHOTO HaOIro1aTes?
a)0,6 m, 06)08m, B)IM, T1)125m, na)53m.

Tect 2




1 | . UYro xapakTepusyeT HOpMaabHOE ycKopeHue?  a) uameHeHue ckopoctu o | OITK-1.3.1
BeJIMYKHE, 0) N3MEHEHUE CKOPOCTHU IO HAMIPABJICHUIO, B) U3MEHEHHE CKOPOCTH
0 BEJIMYUHE U

HAIPaBJICHUIO

2 | . B kakom ciryqae uMIyJibc Tejaa OyAeT 0CTaBaThCsl OCTOSHHBIM? OIIK-1.3.1
a) Bcerna, 6) B ciydae, korga Ha Teno HE JCHWCTBYIOT CHIIBI WM JICWCTBUE
9TUX CHJI CKOMIIEHCUPOBAHO, B) B ciiydae, Koraa Tesno IBUKETCS MO MpsIMON
nuHuM, T) B ciydae, korja Teno IBMXXETCs 10 OKPYKHOCTH

3 | MarepuanpHasi TOYka, MOJBEIICHHAsS HAa HEeBeCcOMOW HepacTskumon HutH, | OIIK-1.3.1
COBEpILAET JIBJKEHHE B BEPTUKAIBHOM IUIOCKOCTU. B KakoM mosjokeHuu
MOMEHT UMITYJIbCa MaKCUMaseH?

1. MOMEHT HMIIYJIbCa BO BPEMs JBM)KEHHS HMEET IIOCTOSHHOE
HEHYJIEBOE 3HaUCHUE

2. MOMEHT UMITYJIbCA PABEH HYJIIO, T.K. IBUJKEHHUE TEJIa MIOCKOE

3. MOMEHT UMITyJIbCa PaBEeH HYJIO, T.K. JIBUKEHUE TeJla IOCTYIATeIbHOEe
4. MOMEHT UMITYJIbCA MAKCUMAJIEH B CAMOM BEPXHEM IOJI0XKEHUHU

S. MOMEHT MMITyJIbCa MAKCUMAJIEH B CAMOM HU)KHEM IOJI0KEHUHU

4 | Paguyc Tonkoro oOpyda yBeJIMuYWiId B 2 pa3a, a Maccy ymMeHbImwiM B 2 paza. | OIIK-1.B.1
Kak M3MEHUTCS MOMEHT MHEPLIUU 00pyda OTHOCHTEIBHO OCH, MPOXOSIINI
yepes ero ueHTp?

a) HE U3MEHUTCA; O) yBenuuuTcs B 4 pa3a; B) YBEIUUMTCA B 2 pasa; T)
YMEHBIIUTCS B 2 pasa.

5 | U3 mpuBeeHHBIX HM)KE COOTHOILICHUH KIIaCCHYEeCKOM MeXaHUKH yka3atb Ty, | OIIK-1.3.1
KOTOpasi CIpaBe/UIMBa B TEOPUN OTHOCUTEIbHOCTH, €CJIU MOl BEIUUUHON m
UMETb B BUY PEJIATUBUCTCKYIO Maccy?

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

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

b =0,1pad/c®. Yemy paBHa yriioBas ckopocTs (@ ) koneca uepe3 10 c.
a) 2,5 pag/c , 6) 0,5 pan/c, B) 1,0 pan/c

7 | llorenumaneHast sHeprusa vactuubl U=al/y ,rme a = 10 JIx. IIpoekuus | OIIK-1.B.1
cunbel Fy B Touke (1,1)m paBHa: a) 2 H, 0) OH, B) 10 H.

8 |. B kakoM ciyuyae MOMEHT UMIyJbca Teaa OyaeT ocraBaThes nocrosiHHbIM? | OIIK-1.3.1
a) Bcerna, 6) B ciyuae, xorna Ha Tello HE JNEWCTBYIOT CHJIBI WU JIEHCTBHE
3THUX CHJI CKOMIIEHCHUPOBaHO, B) B ciyuae, korjia Teno ABHXKeTCs MO MpsIMOi
JUHHUMY, T') B ciaydae, Korjia Teno ABMKETCS IO OKPYKHOCTH.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO JUCUUIUIMHE OOYYarOUIMXCsS 3a04HOM (OPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/nt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre ~ MaTepUalbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHIUKATOPOB, XapaKTEpU3YIOIUX JTambl (HOPMUPOBAHMS KOMIETECHIIMMA, COAEpKATCI B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMUX MNOPSIOK W MPOUEaypy
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMM O0YyJaroIINXCs
I'VAIL



11. Meroau4eckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauyeckue yKazaHus s OOYYArOIIMXCS 10 OCBOCHHIO JICKITMOHHOTO
Marepuaia

OcHOBHOE Ha3HAauYeHHWE JICKIIMOHHOTO MaTepuajga — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SICHOE W3JIOKEHWEe ydeOHoro marepuana. HasHaueHUE COBPEMEHHOW JICKIIMH B
paMKax AUCIUIUITMHBI HE B TOM, YTOOBI MOJYYUTh BCHO MH(POPMAIMIO MO T€ME, a B OCBOCHHUH
dbyHIaMEHTAIBHBIX MpoOJIeM JUCHHIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIINX
JOCTYDKCHUH HAay4HOUW MBICIH. B ydeOHOM mporiecce JICKIUs BBIMOIHSAECT METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOM 00JIacTH 3HaHUs, €€ NpoOJIeMbl, JacT IEIbHOE MPEACTaBICHUE O IUCIUILIAHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCIUIUIMHAMM.

ILnanupyeMble pe3yJabTaThl IIPH OCBOCHUHU 00YYAIOIIMMHCS JIEKIIMOHHOIO MAaTEPHAa;

— TIOJIy4EHHE COBPEMEHHBIX, LIEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YpPOBEHb
KOTOPBIX OINPECISICTCS IIEJICBOM YCTAaHOBKOM K Ka)KI0H KOHKPETHOU TEME;

— TIONy4Y€HHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaATEIICM;

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KAdecTB, JIIOOBH K  TpEeaIMEeTy |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUSI.

— TOSIBJICHHE HEOOXOAMMOr0 HHTEpECca, HEOOXOUMOTO JIJISI CAMOCTOSTEIIBHOM PaOOTHI;

— TONy4YyeHHEe 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKHM U TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKAWUIIINE TOJIBI;

— Hay4MThCS METOJAMYECKH 0OpabaThiBaTh Marepuan (BBIACIATH TJIABHBIE MBICTU U
MOJIOKEHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3IMYHBIX
bopMynupoBKax);

—  TIOMy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOUMBIX TEPMHHOB U TIOHSATHH.

JIeKIIMOHHBI  MaTepuall MOXET CONPOBOXKIATHCA JIGMOHCTpalMeld CIalIoB W
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepuajia IpU MPOBEICHUU KOPOTKUX AHCKyccHil 00
OCOOEHHOCTSIX MPUMEHEHHS OTIETbHBIX TEMATHK 110 JUCIUTIIIMHE.

11.2. Metoauueckue ykazaHUs [Uisi OOydYalOIIMXCS MO MPOXOXKIACHUIO MPAKTHUYECKUX
3aHATHH

[IpakTdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aiu y4eOHOTO
mpoliecca, 3aKJIF0YArOIIasICs B BBINOJIHEHUH O0YYarOIIMMUCS T0JT PYKOBOJICTBOM IPETIOIaBaTes
KOMIUIEKCa Y4YEeOHBIX 3aJaHUil C 1EeJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, TPUOOPETEHUsS] YMEHUN U HaBBIKOB, ONIBITA TBOPUYECKOM JCSITEIHLHOCTH.

[enpro MpakTUYECKOTO 3aHITHSI ISl 00YyJaOIIerocs SBISETCS MPUBUTHE 00YJAOIIMMCS
YMEHUHN U HABBIKOB MPAKTUUECKON JEATETLHOCTH 110 U3y4aeMOU TUCIHUIIINHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUH O0YUYAIONTUMCS MPAKTHUECKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJeHue, pacllupeHue M AeTau3alus 3HAHUW TPU pPElIeHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE I[IO3HABATENIBHBIX CIIOCOOHOCTEW, CaMOCTOSITEIBHOCTH  MBIIICHUS,
TBOPYECKON aKTUBHOCTH,;

— OBIAJICHHE HOBBIMH METOJaMH M METOJUKaMU H3YYeHHUS KOHKPETHOH y4deOHOI
IUCIHATUIHHEL

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHMS 33 TaHHI;

— ofecrieueHne palMOHAIBLHOTO COYETaHUsl KOJUICKTUBHON M WHAMBHAYaTbHOU (Gopm
o0yueHusl.

TpeOoBaHKs K IPOBESICHUIO IPAKTHYECKUX 3aHATHI

[IpakTrueckue 3aHATHS TPOBOASTCS B BHJIE OOCYKICHHMS OCHOBHBIX THIIOB 3aj1ad,

CBA3aHHBIX C TCOPECTUUCCKHUMU BOIIPOCAMH, paCCMAaTpUBACMbIMHU B JICKIHMOHHOM KYPCE€ U B BUJC
pa36opa BOIIPOCOB, KOTOPBIC MOTYT BOSHUKHYTL Y CTYACHTOB IIpHU OCBOCHUU MAaTCpUAJIA.



Meroandeckue yka3zaHUST 1O TMPOBEACHUI0O TPAKTHYECKUX 3aHSATHH TPHUBEICHHI B
CIEMYIONMUX MOCOOMsIX uMMermmmxcs B Oubmuorexke ['YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BUJIE:

Mexanuka. KonebGanust u Bonmubl. Tepmoamnamuka. Coopuuk 3amau /.M. Koanenko,
10.A. Ky3nenos, M.H.Kynso6unkas, H.I1.JlaBposckas, H.H.JIutBunosa, E.B. Mouaps , 0.A.
HosuxoBa, B.®. Opnos, /.E.Ilorapes, B.K. Ilpwmunko, E.B. Xouunera. FO.H. Ilapes,
B.b.lllanun, b.®.Mudpun, C.4. lepbdak 2010. 84 c.

OnektpuuectBo.  Marnetusm.  Ontuka. CoOopuuk  3amau. //M.M.  KosaneHko,
H.IT.JIaBpoBckas, H.H.JIutBunora, E.B. PyrepkoB. }O.H. Ilapes, b.®.1lIudpun, C.A. lepdax
2013. 80 c.

KBanToBass ¢usuka. CoOopuumk 3amau //, WM. Kosamenko, H.IL JlaBpoBckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. Ilnexorkuna, B.K. IIpununko, E.B. Pytskos, FO.H. Iapes, C.A
[epbak, 2004, S6¢.

11.3. Meroauueckue ykazaHusi sl OOYYarOIIUXCS MO BBIOJIHEHUIO J1A00PATOPHBIX
pabor

B xoxe BeIONHEHHS Ja0OPATOPHBIX padboT OOydYaroOmMKCS [OJDKEH YIrIIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKON
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OOYyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 51abopaTtopHbBIX padoOT 0Oy4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNeIsieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpUOOpeTEeHHE HAaBBIKOB MCCIEAOBAHUSA IIPOLIECCOB, SBJIEHUH UM  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBL,

— 3aKpeIUICHHE, PA3BUTHE U JETAIN3alMs TEOPETUYECKUX 3HAHUMU, IOJYYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboThl ¢ J1a00OpaTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO T1a00paTOPHBIX PabOoT
B TedeHme cemecTpa KaxAbld CTYACHT B COOTBETCTBUM C pabodyeil mporpamMmoi 1o

quciuiuinie dusnka ToKeH BBIIOJHUTH ONPEEIEHHOE YHCIo 1abopaTopHbix pabor. Ha
KOKIYI0 J1abopaTOpHYH paboOTy IUIAHUPYETCS HE MEHEe JBYyX 3aHATUH: OJHO — Ha
BBITIOJTHEHUE W3MEPEHWI, M OJHO — Ha 3amuTy ordera. OTYeT MUIIETCS HE BO BpPEMS
3aHATHH, a IoOMa UJIh B OUOJIMOTEKE.

B nauane cemectpa 10 Havasa 3aHSATUH CTYACHT JOJDKEH OBITH MPOMHCTPYKTUPOBAH TIO
TEXHUKE O€30MacHOCTH MPHU MPOBEICHUU JTa0OpaTOpHBIX paboT mo ¢usmke. [IpoxoxaeHue
WHCTPpYKTaxa (UKCHUpYETCsl B CHEIHAIBHOM JKypHaje, TaM HYXHO 00s3aTeIbHO
pacmucarbcsl.

B nabGoparopuio CTyAE€HTBI [OJDKEH NPUXOIUTH IMOATOTOBIEHHBIMH K Ha3HAuYE€HHOM
pabore. Heo6xoanmo 3apaHee MpoyUTaTh OMUCAHUE PAOOTHI U TEOPETHUECKHUE CBEICHUS M3
COOTBETCTBYIOIIETO pasjena Kypca. He 3a0biBaiiTe O pEeKOMEHIIOBAaHHOW JHUTEpaType H
00s13aTeIbHO TOy4YUTe B OMOINOTEKE BCE MOCOOMS, BRITyCKaeMble Kadeapoil.



BreimonHsaTe paboTy CTYIEHTY pa3pemiaeTcs, JUIIb IMOCe A0MycKa, OJYIeHHOTO MOociie
Oecenpl ¢ mpenogaBareneM. [IpenomgaBaTens T10KeH YOSIUTHCS, YTO CTYACHT TOHUMAET:

KaKue sSIBJICHHS OH Oy/IeT HaOII01aTh U UCCIICA0BATh;

Kakasi 11eJIb Nepe]l HUM MOCTaBJICHA;

KaKUMU TIpUOOpaMu M KaK BEIYTCS U3MEPEHUS;

KaK CJIeyeT MPOBOJUTH SKCIIEPUMEHT.

[TomyuyeHHbIi HOMyCcK K paboTe OTMEUYaeTCsl MPEnojaBaTesieM B KypHalie.

B mpouecce BhimonHEHHsST Ta00pPaTOpPHOH pabOTHI HYKHO O0S3aTENbHO 3aroJIHHUTH
MIPOTOKOJ M3MEPECHHH. Y KaXIOro CTyACHTa MPOTOKOJ HM3MEPEHUU JOJDKEH OBITh CBOW;
BEJICHUE OJHOTO MPOTOKOJIa HECKOJILKUMHU CTYJIEHTaMU BMecTe He aomyckaetrcs. [Iporokon
BeneTcs Ha aucTe GpopmaTta A4. B mpoTokosie J0KHO ObITh OTPasKEHO:

TOYHOE TIIOJJHOE Ha3BaHWE W HOMEp Ja0OpaTOpHOW pabOThI B COOTBETCTBUHU C
METOJUYECKHUM ITOCOOHEM;

(dbaMuus, MHALKAIIBI CTYJIEHTa U HOMED TPYIIIbI;

dbaMusa U UHULMAIIBI TTPETIO1aBaTelIs;

TabnuIa TEXHUYECKUX XAPAKTEPUCTHK HU3MEPHUTENIbHBIX NMPUOOPOB (HazBaHUE MpHOOpa,
pabouunii quanasoH, IeHa JeICHUS, KJIacC TOYHOCTH U JIp.);

rapamMeTphl YCTAHOBKH, Ha HEH yKa3aHHBIC,

pe3ybTaThl U3MEPECHUN;

JlaTa U MOJIMKUCh CTYACHTA.

Bce 3anmucu OMKHBI BECTUCH ABTOPYYKOMW, IIAPUKOBOM, KANWJUISIPHOM WIIM TEIEBOU
pyuKoil. 3anuch HAOIIOACHUHN U JaHHBIX KapaHAAIlIoM He JOMYCKAeTCs, KapaHaaloM MOXKHO
JUIIb YePTUTH TabIuLbl U rpaduku. Benenre «4epHOBUKOB MPOTOKOJIA» U MEPEeNUChIBAaHUE
UX B KOHIIE 3aHATUS HAYMCTO HE PEKOMEHIYETCs; ATO HEHY)XHasi TpaTra BpPEMEHH U
BO3MOKHOCTB JIOITYCTUTh OIMMUOKY TpH IepenuchiBanui. CTapaTelbHOCTh U aKKYpPaTHOCTh
Jy4IIe MPOSIBUTH MPU OPOPMIICHUH OTUETA.

[To oxoOHYaHWYU W3MEPEHUH TTPOTOKOJI 0053aTEIBLHO JACTCS HA MOJITHACH TPETOIaBaTeo.
be3 orToil moamMCH TPOTOKOJ CUMUTAETCS HEACUCTBUTENbHBIM. lloamuchk cTyaeHTa B
MIPOTOKOJIE 0003HAYaeT, 4TO OH OTBEYACT 3a BCE MPOBEJCHHBIC W3MEPEHUs, a TMOAMNHUCH
MpenoiaBaTelisi 03HavaeT, yTo paboTa IeHMCTBUTEIHHO BBITIOJHSIACH U YKa3aHHbIC 3HAYCHUS
JIEUCTBUTEIIBHO MOJIyYEeHbl UMEHHO TEM CTYAEHTOM, KOTOPBIM COCTaBHII MPOTOKOJL.

[To pesynbratam, 3aUKCUPOBAHHBIM B MPOTOKOJIE W3MEPEHHH, CTYIEHT JOMa MHIIET
OTYET ¥ 3alUINaeT ero Ha ciexyronieM 3aHatuu. [Ipu 3ammre oTd4eTa MOTYT OBITH 3aJaHBI
JT00BIe BOMPOCHI MO TEOPUU HW3YYaeMOTO SIBICHUS W MO TOJYYCHHBIM pe3ysibTaTraM. 3a
NPHUHITHIA OTYET MPETOJaBaTeb BBHICTABISIET CTYACHTY OILEHKY M IOCJIE 3TOTO COOOIIaeT
HOMED M Ha3BaHHE CIIeAYIOIIeH 1abopaTopHOI pabOTHI.

Crpykrypa u dhopMa otdeTa 0 1abopaTopHoil pabore
OT4eT JOMHKEH CoIepKaTh CIASAYIONINE Pa3/Ieibl:

1. Llens paboOTHI.
Ona cdopmynupoBaHa B OIKCAaHUU JIAOOpaTOpHOW palOTHI, OTTyJa €€ CJIeayeT

Iepenucarh.
2. Onucanue J1abopaTOPHOI YCTaHOBKH.



Onucanue  yCTaHOBKM  JODKHO  ObITh  KpaTkuM.  ClenyeT  OrpaHHYMTHCS
(GYHKIIMOHATBHOM HIIN AJIEKTPUUYECKON cXxeMoil ycTaHOBKU. He Hy>)KHO MPUBOJIUTH BHELTHETO
Buaa mpubopos. [lanee HEOOXOAMMO ONMUCATH IKCIIEPUMEHT U IEPEUUCITUTh U3MEPHUTEIIbHBIC
npuOopbl B TaOJMIE TEXHUYECKHX XapaKTEPUCTHK, TEPEHECEHHOW W3 MPOTOKOJIA
M3MEPEHHUI.

3. PaGouue Gpopmyibl.

PaGounmu Ha3bIBAIOTCS TOJBKO T€ (POPMYINBI, MO KOTOPHIM HEMOCPEICTBEHHO
MPOMU3BOJATCS BBIYUCIEHUS UCcIeayeMbIX BenuunH. CneBa B GpopMmyne JOHKHO CTOATH TO,
YTO CJEAyeT OINpEAeNuTh, CIpaBa - TO, YTO M3MEPSUIOCH B pabore mim m3BecTHO. Bce
MPUBEICHHBIE POPMYIIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BriBoa popmyn u mpoMexyTOUHbIE BRIPQKEHHSI B TOM pa3zelie MPUBOIUTh HE HYXKHO.
@dopmynbl 7 BBIYHCIEHHUS TOTPEHTHOCTEH W TMPOBEACHHUS MaTeMaTHUeCKOW 00paboTKH
pE3yJIbTaTOB U3MEPEHUM B 3TOM pazjiesie TOKE HE IPUBOJATCS.

4. Pe3ynbTaThl UBMEPEHUN U BBIYUCIIEHUN.

B »TOM pa3zzmene ordyera JOKHBI ObITH MPUBEIAEHBI BCE M3MEPEHHBIE U BBIYHUCICHHbBIE
pe3ynbrathl. [10 BO3MOXHOCTH, MX HYXHO HpPEICTaBISATh B BHUJE HArJAAHBIX Tabnuu. B
MPUBOJMMBIX 3HAYCHUSX HEIB3S OCTaBIISATH JIMIIHHUE ACCITHYHBIC pa3psnabl (moapobHee 00
ATOM TIOWIET pedb Hrke). B paboTe MokeT ObITh HECKOIBKO 3aJlaHHWi, BCE OHH JIOJDKHBI
OBITH TTPUBEJICHBI B 3TOM pa3Jielie.

5. Ilpumepsl BBIYMCIEHUN.

B sTom pasnene oryeTta IOJKHBI ObITh IMPUBEIEHBI NOAPOOHBIE IPUMEPHI BBIYUCICHUN
no Kaxnaoil pabouedt ¢opmyne. He HyXHO NpUBOAUTH BCEX BBIUMCICHHM, BIIOIHE
JIOCTaTOYHO OJIHOTO MpHUMEpPA MO Kax10il ¢opMyie. DTOT pasaen HyX eH Ui TOro, YTOObI
npenojaBaTeNito ObUIO Jierye HaWTh OMMOKY B BBIUMCICHMSX WM H3MEPEHUSX, €CIH
TaKOBBIE BCTPETATCSI.

6. Beruucienue norpeniHocTen.

B oatom pasgene ordera MODKHBI OBITH TPEACTABICHBI (OPMYIBI, 1O KOTOPHIM
MPOBOAMIIACH MaTeMaTHdeckas oO0paboTka pe3ynbTaToB U3MepeHui. J{OMKHBI OBITH
BbIBEJICHBI (OPMYJbI, IO KOTOPHIM BBIUMCISUIUCH CHCTEMAaTUYECKUE M CllydalHble
NOTPEIIHOCTH U MPEICTABICHBI TPUMEPbI BBIYUCICHUN MO KaX 101 U3 HUX.

OTOT pa3fen oTyeTa cCaMblil CHOXHBIA Ans cTyfeHToB. Ilo Hemy Oombiie Bcero
BOIIPOCOB, B HEM Oouibllie Bcero ommnook. Teopust morpemHocTeil 0ObIYHO ObIBaE€T HaMKMCaHA
JUI TIOATOTOBJICHHOTO YHWTATENs, 3HAKOMOTO C BBICIIEH MareMaTHKouM. B Hactosmem
MOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIB CAMOE BAaXXHOE IO ATOW TEME M W3IIOKUTH
MaTepual Mo BO3MOXHOCTH TPOCTO.

7. I'padmku 1 pUCYHKH.

He6onpmme rpaduku u pucyHKu pa3MemniaroTcsi B TeKcre, a Oonpline - popmara A4 -
NPUBOJIATCS HA OTICIBHOM JHcTe. B m1000M ciyyae OHM JOJKHBI OBITH MOJANUCAHBI U
NPOHYMEPOBAHbl, HA HUX JOJDKHBI OBITh CCHUIKM B TeKcTe oTueTa. ['paduxu o0s3aTenbHO
BBITMIOJHSIOTCS HAa MHJUTUMETpoBOi Oymare. Ha kaxkaol ocu JOMKHO OBITH 00O3HAuUEHO,
Kakas BeJIMYMHA U B KaKUX €IMHUIAX BIOJbh HEEe OTKIaAbIBaeTCA. Ha caMuX OCSX IOJDKHBI
OBITh HAHECEHBI TOJIBKO Y3JIbI KOOPJAWHATHOW CETKH. VI3MEpeHHbIE Ha ONBITE 3HAYCHUS
MOJNNMUCHIBATH HAa OCAX He ciuenyer. Ha Tpaduk o00s3aTenbHO HAHOCATCS BCE
AKCIIEPUMEHTAIILHBIE TOYKH, W MPOBOJIUTCS COCAMHSAIOMAS WX JUHUSA. OKOJO OJHON WM



HECKOJIbKUX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHUYECKHE IOTPEUIHOCTH COOTBETCTBYIOUINX
u3MepeHuit (moapodHee 06 ITOM MONAET peub HUKE).

8. OKOHUaTEeIbHBIC PE3YJIbTATHI, UX 00CYXKICHUE, BEIBOIBI.

B »TOM pasnmene oruera HY)XHO TOABECTH WTOT MpoJeTaHHOW paboTel. Cremyer
HaIMCaTh, KAKUE TIOTYyYEHbI BEIMYMHBI, M C KAKUMHU TIOTPEITHOCTSIMH.

Ecnu u3mepeHus nMpoBOIWIMCH PA3HBIMU METOJIaMH, TO 00S3aTEIbHO HY)KHO CPaBHHUTH
OTH PE3YJIbTaThl U WX IMOTPENIHOCTH, CIENaTh 3aKIIOYCHHE, KaKOW METOJ| JIydIlle, TOYHEE,
yaoOHee.

Ecnu m3BecTHO TaOIMYHOE 3HAYCHHE W3MEPEHHON BEIWYHMHBI, TO HY)XHO 0053aTeIbHO
CPaBHHTH €TO C MOJTYYCHHBIM Ha OIBITE 3HAYCHHEM U JIaTh apTyMEHTHPOBAHHOE 3aKIIOUYCHUE
00 UX COBIAJCHUH UM HECOBIIAICHUU.

Ecnu B paGote 3HaueHus OHOM U TOW K€ BETMYMHBI TOJYyYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO OTH pE3yNbTaThl HYXHO O0Os3aTEJIBHO CpPaBHUTh W JaTh
apryMEHTHPOBAHHOE 3aKJIFOYCHHUE 00 WX COBIIAJICHUH HJIM HECOBITAICHUH.

B cnyuae, xorma Mexay CpaBHHUBAaEMbIMH BEJIMYMHAMHU HUMEIOTCS HEIOIYCTHMbBIC
PacX0XICHHUS, ITO HYXKHO 00s3aTEIbHO OTMETUTh B OTUETE M BBICKA3aTh MPEAIIOIIOKCHHE O
BO3MOXXHBIX IPUYMHAX ITOTO HECOBMAICHUSI.

Ecmu B paboTe cTaBMIOCH HENBI0 MPOBEPHUTHh KAaKOW-TO (YM3MUECKUIA 3aKOH WU U3YYHTh
SBIICHUE, TO B JAHHOM pasjeiie HeoOX0auMo 1aTh 00OCHOBAHHBIN OTBET HA MOCTABIICHHBIN
BOTIPOC.

BBIBO/I TOIKEH COOTBETCTBOBATH LN PAOOTHI.

TpeboBanus k oopMIICHHIO OTYETa 0 Ja00paTOPHOU padoTe
Otuer no naboparopHoii paboTe AOHKEH BBINONHATHCS Ha nuctax ¢popmara A4. 3anucu

Ha JIMCTaX BEOYyTCS TOJIbKO C OAHOW cTOpoHbl. Ilo Kpasm jucTta 10JKHA OBITh OCTaBJIEHA
paMka mupuHOM He MeHee 20 MM. DTy paMKy pHUCOBaTh Ha JINCTaX HE HYXHO, HO H
3aCTynaTh 3a Hee He cieayer. B pamMke B BEpXHEM IOJIE HYKHO JIMIIb IOCTaBUTh HOMEDP
cTpaHunbl. [IpoHyMepOBaHHBIMH TOJDKHBI OBITH BCE JUCTBHI OTYETA, HAaYMHAS C TPETHETO.
IlepBblii JINCT — TUTYJIBHBIM U BTOPOU JINCT — MPOTOKOJI U3MEPEHHM, HE HyMEPYIOTCS.

Otuer crnenyer mucath oT pyku. Ecam Bel ncnonp3yere dykue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAHHBIC» OIIMOKU, KOTOPBHIX ObIBaeT MHOTO. CKa3aHHOE B
paBHOI Mepe OTHOCUTCS K (opMysaM, KOTopble Bbl mogcMoTpenu y Koro-To, a He BbIBEIU
camu. Jlyume cnpocuts npenogasaresns. OH MOACKAXKET UM IPOBEPUT, NPABUIIBHO JIU 'y Bac
IIOJTy4HIIOCH.

TutynpHBINA THCT PabOTHI MOKET OBITH HAMKMCAH OT PYKH WIJIM Hale4yaTaH Ha MPUHTEPE.
DJIeKTpOHHAs BEpCUs TUTYJIBHOTO JIMCTa HaxoAuTcs Ha caiite 'Y Alla.

Mertoanueckue yKa3aHusl 10 BBIIIOJTHEHHIO J1a0OpaTOPHBIX pabOT MPUBEIEHBI B CIEAYIOIINX
nocoOusix nmeromuxcs B oudnmorexe I'Y AIl B HarledaTaHHOM U 3JIEKTPOHHOM BUJIE:

1. Mexanuka. Konebanust u BonHbl. MonekyispHas ¢usuka. JlabopaTopHbI NpakTHKyM
//M.N. Kosanenko, H.II. JlaBpoBckasi, H.H. JlurBunoBa, [I'.JI. Ilnexorkuna, JI.E.
[Torapes, B.K. ITpununxo,. 1O.H. apes, b.®. [ludpun, 2014, 132 c.

2. DnektpuuectBO W MarHetw3M. JlaGoparopHsiii mpaktukym// /E.H. Kotmukos, C.A.
[llep6ak, N.N Kosanenko, I0.A. Ky3nenos, M.H. Kyns6umkas, H.IT. JlaBposckas, H.H.



JlutBunosa, I'.JI. Ilnexorkuna, B.K. [Ipununko, E.B. Pyrskos, , FO.H. Ilapes, b.®.
ludpun, 2010,84 c.

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

4. KpanrtoBas ¢usuka. Jlabopatopubiii npaktukym //I.A. BecumueBa, 1.1 Kosanenko,
H.IL. JlaBpoBckas, H.H. JlutBunoa, B.®. Opnos, B.K. Ilpununko, C.II.Daxnees,
E.B.Xonunena, }O.H. Ilapes, b.®. [ludpun, 2008, 80 c.

11.4. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xxoje BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMIOIHSIET PaboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICcTBEHHOTO
YUYaCTHA.

Jiia oOywarommxcs 1o 3a04Hoil ¢opme 00ydeHHs, caMOCTOsTENIbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mpornecce BbIMOTHEHHS CaMOCTOSITENILHON paboThl, y oOywaromierocs (Gpopmupyercs
nenecooOpasHoe ImIaHupoBaHuE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, O0O0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKK IOBBIIICHUS
pohecCHOHANBHOTO YPOBHSL.

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

—  y4e0OHO-METOINYECKUN MaTepHall 1Mo TUCIHUILINHE;

— METOJIUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (s 00ydJarommxcst
10 32049HOM (hopMe 00ydeHus).

11.5. MeTtoauueckue yKazaHusl [UIsl OOYYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyLIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIebI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCIUIIIAHBL.

OcHOBHBIMU (pOpMaMH TEKYILEr0 KOHTPOJIS 3HAHUN 00Y4JarOUIUXCs SBISIOTCS: ® YCTHBIN
ONpOC Ha JEKUUOHHBIX WM TPAKTUYECKUX 3aHATHUAX; 3aliuTa JabopaToOpHbIX pabdoT;
CpencTBamMM TEKYILEro KOHTPOJIS 3HAHUM 00ydJaroLIMXCsi MOTYT ObITh: Oeceibl mpernoaBarenis 1
oOyuaromerocs; ®* KOHTPOJIbHbIE BOIIPOCHI U 3a/IaHUS.

JIukBumanmus 3aJ0DKEHHOCTH, 0Opa3oBaBlIeiics B cilyyae MpoOIycka OOy4aromuMcCs
3aHATHH 0€3 yBaKMTEIbHOM NIPUYMHBL, OTKa3a OOydarollerocs OT OTBETOB Ha 3aHATHX,
HEYJOBJIETBOPUTEIIBHOTO OTBETa OOYyYaloIlerocss Ha 3aHATUAX, HEYIOBJIETBOPUTEIHLHOIO
BBITIOJTHEHUS] KOHTPOJIbHBIX, JA0OPATOPHBIX U MPAKTUYECKUX PabOT MOXKET OCYUIECTBIATHCA Ha
VHIVBUAYAJIbHBIX KOHCYJIbTALUAX.

Pe3ynbTaThl TEKyIIEro KOHTPOJS YCHEBAEMOCTH OOydarolIUXCsl CIyX aT OCHOBOW ISt
POMEXYTOUHOW aTTEeCTallMM: MOJY4YEeHUs 3adeTa Mo y4yeOHOW AMCUUIUIMHE WM JO0NyCKa K K
muddepeHIMaTbHOMY 3a4eTy WK SK3aMeHY 0 y4eOHOW JUCIMILIUHE.

B Teuenue cemectpa s Jomycka K JauddepeHIUanbHOMY 3a4eTy MM JK3aMEeHY
CTYJICHTY HEO0O0XOauMO caaTh He MeHee 75% mabopaTOpHBIX M TPAKTUYECKUX pPadoT,
BBITIOJIHUTH TECTHpPOBaHUE B cucteMe LMS He HUXe OLleHKH «ylIOBJIETBOPUTENbHO». B ciydae
HEBBITMOJIHEHHS! BBIILIEU3TI0KEHHOTO CTYAEHT, NMPHU YCIEUIHOM MPOXOXKIECHUU MPOMEKYTOUHOMN
aTTeCTallli, HE MOXKET MOJIYUYUTh aTTECTALlMOHHYIO OLIEHKY BBIIIE «yJOBJIETBOPUTEIBHO.

11.6. Metoanueckue ykazaHus I 00yJaronuXxcs MO MPOXO0XKICHUIO MTPOMEKYTOTHOM
aTTeCTallUu.



[IpomexxyTounass  arrectansi  OOy4yaroIIMXCsl — NpeJycCMaTpuBaeT  OLIGHUBaHHE
MIPOMEXKYTOUHBIX W OKOHYATEIBHBIX PE3y/IbTaTOB O0YYCHMS 1O auciuruimHe. OHa BKIIIOYAET B
cebs:

— 9K3aMeH — (opma OLEHKH 3HAaHUH, IOJYyYCHHBIX OOYYAIOIIMMCS B IIpoOIecce
I/I3y‘-IeHI/I$I BCGI71 JUCHUIIIIMHBI UJIHW €€ 4aCTH, HAaBBIKOB CaMOCTOHTeHBHOﬁ paGOTBI, CHOCO6HOCTI/I
NPUMEHATh HMX JUIS PEIICHHS MPAKTHYCCKUX 3aJad. DK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
MEepHoJ] SK3aMCHAIIMOHHOW CECCHM W 3aBEPIIASTCS AaTTECTAIIMOHHON OIICHKOW «OTIIMYHOY,
«XOPOIII0», «yIOBJICTBOPUTEIIHHO», «HEYIOBICTBOPUTEILHO». DK3aMEH MOXET MPOBOIUTHCS B
BUJIE YCTHOTO cOOeCeI0BaHUSI UM TECTUPOBAHUS.



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




