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AHHOTaUs

JucuuruimHa «@Pu3nka» BXOAUT B 00pa30BaTeNbHYIO IPOrpaMMy BBICIIETO 00pa3oBaHUs
— mporpaMMy OakajaBpuaTa [0 HampaBJIEHUIO NOAroToBKM/ crernuanbHocTH 15.03.06
«MexaTrpoHuka W pOOOTOTEXHUKa» HampaBieHHOcTH «PoboTtoTexHuka». JlucuumianHa
peanusyetcs kadeapoit «Ne3y.

JlucuuiuinHa HaiesleHa Ha (JOpMHUPOBAHUE Y BBIITYCKHHUKA CIEIYIOIIMX KOMIIETECHIIMHI:

OIIK-1 «Crnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHU,
METO/Ibl MATEMAaTUYECKOI0 aHAJIN3a U MOJICJIMPOBAHUS B TPO(ECCUOHAILHON AEATEIbHOCTI

ConepxaHue IUCHMIUIMHBI OXBaThIBAET KPYr BOMPOCOB, CBA3aHHBIX C IMpoOIEeMamMH
obmeit hu3uKH.

[IperonaBanre TUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylomme (OpMbI OpraHU3aluu
y4eOHOro mpoliecca: JIEKLUH, JJabopaTopHble PadOThl, IPAKTUYECKHUE 3aHATHS, CAMOCTOSITENbHAS
pabora.

IIporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBI CIENYIOIME BHUIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe sK3aMeHa.

OOwiast TPyJ0EMKOCTh OCBOEHHS JAUCLUIUIMHBI cocTaBiseT 12 3adeTHbIX eaumHul, 432
qaca.

SI3pIK 00yUEHUS 110 TUCLUITIIMHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-IIOTY9CHHE CTYyICHTAaMH HEOOXOAMMBIX 3HAHHUI U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

-CO3JIaHUE MOJJICP)KMBAOIIEH 00pa30BaTeIbHOW Cpelbl MPEMOJaBaHMs JUIS  OCBOCHUS
TEXHUYCCKUX JTUCIUILIHMH.

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

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

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

Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

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

OIIK-1.3.1 3HaeT OCHOBBEI MaTEMaTHKH,
(bU3HUKY, BHIYUCITUTEILHON TEXHUKU U
MIpOrpaMMHUPOBAHUS

OIIK-1.VY.1 ymeer pewmars cTaniapTHbIE
npodeccuoHaNbHbIE 3a/1a4U C
MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
001IENH)KEHEPHBIX 3HAHHUI, METOJIOB

OIIK-1 Cnocoben
PUMEHSTh
CCTCCTBCHHOHAYYHBIC
U OOIIEUH)KEHEPHBIC
O6menpodeccuoHaabHbIC | 3HAHUS, METOIBI

KOMIIETEHIINU MaTEMaTUYECKOT' O

MaTEMaTUYECKOr0 aHaIn3a 1

a”HaIM3a u

MOJEIIUPOBAHUS B MOJCIIMPOBAHHA

P . OIIK-1.B.1 Bnaneer HaBLIKAMU

poQeCCHOHAIBHON
TEOPETHYECKOTO M IKCIIEPUMEHTATIHLHOTO

NEeATEILHOCTH

UCCIIEIOBaHMS OOBEKTOB
PO ECCHOHAIIBHON e TEITHHOCTH

2. Mecro nucturuiiHbEL B cTpykType OI1
JucuunimHa MoKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUU CHEAYIOIUX JUCIUIUINH:
— « Maremaruka. AHaTUTHYECKasi TEOMETPHS U TUHEIHas anreopay,

— « Maremaruka. AHaIMTHYECKAS reoMeTpusa u JIMHEMHas aﬂrera»,
- «MaremaTtuka. TeOpI/IH BepOHTHOCTeﬁ Hn MaTEMAaTHYCCKasg CTaTUCTHUKA».

3HaHI/ISI, IMMOJIYYCHHBIC IIPpU H3YUCHUHU MaTCpuajia HaHHOﬁ JUCHUIIIIMHBI, UMCKOT Kak
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJI30BATbHCA IMPU U3YUCHUHN APYTUX AUCHUILINH
- « QHGKTpOTCXHI/IKa»,

- « SJ'IGKTpOHI/IKa»,

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanapie 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHJIOB yueOHOU
paboTHI TTO TUCIUTUTHHE (M paclpeie]ICHHE dTOW TPYJIOEMKOCTH IO ceMeCcTpaMm) MPeICTaBICHBI B
Taodmmie 2.

Ta6mmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMKOCTb IO ceMecTpam

Bun yue6HO# paboTh Bcero

Nel | N2 | Ne3




1 2 3 4 5

Oowasn mpyooemKochb OUCYUNTIUHBL, 12/ 432 4/ 144 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3aHamus, BCEro 4ac. 204 68 68 68
B TOM YHCIIC:

nexuuu (JI), (gac) 102 34 34 34

npaktuueckue/cemunapckue 3ansatus (113), 17 17

51 17

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 135 54 45 36
Camocmosmenvnas paboma, Bcero (4ac) 93 22 31 40
Buo npomesxxcymounoit ammecmayuu:. 3a4er, OK3., OK3. OK3.
mudd. 3auger, sk3ameH (3auer, Hudd. 3ay, JK3., JK3.
DK3.*%*) OK3.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenerneHue TPyJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazgenbl, TeMbl quCHAILIAHET | JIekmmm I13 (C3) (wac) | JIP (wac) |KII (gac) |CPC (uac)
(gac)
Cewmectp 1
Pasnen 1. Mexanuka 11 8 7 8
Paznen 2. Konebanus 1 BOJHBI 11 6 7 7
Paznen 3. MonekyspHas gusnka 12 3 3 8
Hroro B cemecTpe: 34 17 17 22
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 11 7 8 10
Pasnen 5. Maruetusm 11 8 6 11
Pasznen 6. Onruka 12 2 3 10
HUroro B cemectpe: 34 17 17 31
Cemectp 3
Paszgen 7. KBa"nToBas onTuka 11 5 7 13
Paznen 8. KBanTtoBas MexaHuka 11 9 3 14
Paznen 9. Craructudeckas ¢puzuka 12 3 7 13
Hroro B cemecTpe: 34 17 17 40
Uroro | 102 51 51 0|93




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copepxanne pa3elioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEIACHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IIHUKJIA

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

Pazpen 1. Mexanuka

IIpenmer mexanuku. Mexanudeckoe asmkeHue. llonarne cocrosHusa n
JNETEPMUHU3M B KIIACCHUYECKONM MEXaHUKE. YPaBHEHUS ABWXKEHUA. [ paHUIbI
IIPUMEHMMOCTH ~ KJIACCUYECKOM MEXaHUKH. PendTuBHCTCKass UM KBaHTOBasd
MEXaHMKa

Kunemaruka IBUKEHHMS MaTepHalbHOM TOYKU. CKOPOCTh M YCKOPEHHE.
HopmasnbHoe U KkacatenbHOE YCKOpeHHs. Panuyc KpHUBU3HBI TpPaeKTOPHUHU.
OcHoBHas 3ajaya KMHEMATUKU MaTepUalbHOM TOYKM. KuHemaTuka IBHKCHUS
abCOJIOTHO TBEpJOrO Tena. BpalmieHwe TBEpIOro Tena BOKPYT HETOABIIKHOU
ocu. CBsI3b IMHENWHBIX U YIJIOBBIX BEJIMUMH IIPU BPAILATEIbHOM JIBH)KEHUU.

WNuepunanpHple cucteMbl orcyeTa. OCHOBHBIE 3aKOHBI KJIACCHUECKOMN
OUHAMMKU - 3akoHbl HproroHa. OCHOBHas 3azada JUHAMUKHA MaTepUaIbHOU
Touku. Hennepuuanbubie cuctemsl oTcuera. Cuiibl HHEPLUUU. 3aKOH COXpaHEHUs
uMmnyisca. LlenTp macce u ero npuwxenue. Cuctema LEHTpa Macc.

Mexanunueckas pabota u MomHocTh. Kunernyeckas sneprus. Ilonst cuo.
KoHcepBaTuBHBIE M JUCCUIIATUBHBIE CHJIBL. Y CIOBHE NMOTEHIUAIBHOCTH IIOJIS
CWI. 3aMKHYTbIE U HE3aMKHYTblEe cucTeMbl. [loTeHImanbHas 3HEPrusi CUCTEMBI.
CBs13p MeXy OTEHLUAIbHOW SHEPTUEN U MOJEM KOHCEPBATUBHBIX CUJ. 3aKOH
COXpPaHEHHUs MeXaHU4YecKoi 3Heprun. CucTeMbl €UHMUII.

MOMEHT cuiIbl U MOMEHT HMIIyJIbCa. YPaBHEHHUE MOMEHTOB. 3aKOH
COXpaHEHHs MOMEHTAa HMIIyJdbca. MOMEHT WuMIyJbca TBEPAOTO Teia
OTHOCHUTEJIBHO HENOJABWKHOM ocu. MoMeHT uHepuuu. OCHOBHOE ypaBHEHHE
JUHAMHMKU BpaIlaTeIbHOrO JBMKEHUS TBepAoro tena. KuHermueckas sHeprus
BpAILAIOIIErocss TBEPAOTO Tela. YPAaBHEHMs JBIUKECHHS U YCIOBUS PAaBHOBECHUS
TBEPJOTO TeNA.

[Tpuniun  otHocutenbHOocTH [amuies, mnpeoOpazoBanus [amues.
[TocTynatel ciennaibHON Teopuu OTHOcUTeNbHOCTH. [IpeobpazoBanus Jlopenia
n caenctsusg U3 HuX. OCHOBBI pENATHBUCTCKOW MeXaHUKU. HMHTepBai, ero
WHBAapUaHTHOCTb.  PenmstuBucTckuid  uMmmnynasc.  OCHOBHOE — ypaBHEHHUE
PENATUBUCTCKON JUHAMMKHU. KuHeTHueckas sHEprust peasiTUBUCTCKOM YaCTHULIBI.
Cs13p Macchl M sHepruu. CBsi3b MEXJy SHEpruedl MU UMIYJIbCOM YacTHIIBI.
OcHOBHbIE HJ1eU 00111ei TeOPUH OTHOCUTEIBHOCTH

Paznen 2 ®u3zuka KoaebdaHuil ¥ BOJIH

['apmoHMuecKUid M aHrapMOHMYECKMH OCHWIIIATOp (MaTeMaTHUYeCKun
MasTHUK, (U3NYECKUN MasTHUK, KojeOaHWsA TOJ ACWCTBUEM YIPYroW CHIIBI).
Cnoxenue xonebanuil. @OU3MYECKUI CMBICT CHEKTPAJIbHOTO Pa3I0KEHUS.
HuddepenunansHoe ypaBHeHue kojeOanuil. CB0oOOAHBIE, 3aTyXarollue
KoseOanus. BeiHyxeHHble kojeOanus. PezonaHc.

Kunematrka BOJIHOBBIX IPOIIECCOB (IUIOCKUE U ChepUIeCcKHUe BOIHBI).
Bonnosoe ypaBHenue. [IpuHuun cyneprno3unuu. DHeprus BoaHbl. [IoTok
sHepruu. MIHTeHcuBHOCTH BOJIHBL. CTostuas BosiHa. 3ByK. OCHOBHBIE
XapaKTePUCTHKHU 3BYKOBOM BOJIHBL. D ekt onnepa a1 3ByKOBBIX BOJIH

Paznen 3 MoznekymsipHas pusmka




TepmonuHamMuueckue COCTOSSHHST W mporecchl. [loHsaTtne ¢yHKIUN
cocrosiHus. BuytpenHsisi sHeprusi. KommuecTBo Ttemnotel. Paborta Tema mpu
n3MeHeHun ero obOwvema. llepBoe Havamo TepMmomuHamMuku. Temmeparypa u
BHYTPEHHSS JHEPrus Kak (QYHKIUS COCTOSHUS. TeIIoeMKOCTb. DHTPOTHSL.
Btopoe u TpeTbe Havyana TepMmoauHamMuku. Teopembl KapHo. 3aKoH Bo3pacTaHus
suTponuu. [Topsiok u 6ecriopsok B mpupoje. TepmoaguHamudeckne GyHKINU.

WNneanpHplii  Ta3  (ypaBHEHHE COCTOSIHHSI, BHYTPEHHSS  OHEPTHS,
TEIUIOEMKOCTH, YpaBHCHHE aauadarel, paboTa MpH PA3IAYHBIX MPOIECCaXx,
suTpomnusl). BeposatHocTs u dnykryanuu. Pacnpenenenus Makcsemna. CkopocTu
TEIJIOBOTO JIBIKEHUSI MOJeKyn. CpemHsis KUHETHYeCKass SHEpPrusi MOJICKYII.
OCHOBHOE ypaBHEHHE KMHETHUYECKOW TEOPUU UICAIbHBIX T'a30B. Pacnpenenenue
Bonpumana. DuTponus u BeposTHOCTh. Da30Bble paBHOBECHUSI U MPEBPALICHUSI.
DJIeMEHThl HEPABHOBECHOW TEPMOJIMHAMUKH. SIBIICHUSI IEPEHOCA, KUHETUYECKHUE
sBieHus. KongencupoBanHoe coctosinue. Kunematuka u AMHaMHMKaA KAJIKOCTEN
H Ta30B.

Pasnen 4

DNEeKTPUYECTBO.

OneKkTpocTaTMka B BaKyyMe. 3aKOH COXPAHEHHUs 3JIEKTPUYECKOro
sapsiia. 3akoH Kynona. Cucremsl enuuun. [Ipunuun cynepnosunuu. CHcTEMBI
BapsSHKEHHBIX YacTHLl. DJIEKTpUUYECKHM aumoib. PaboTta cuil as1eKTpocTaTnyeckoro
nons. TeopemMa O HUPKYISUMM BEKTOpa HampsbkeHHOCTU. [loTeHumanbHOCTH
DIIEKTPOCTATHUECKOro nojsi. Hanps»KeHHOCTh M MOTEHIMall 3JIeKTPOCTaTHUECKOTO
10J1s1, CBA3b Mexay HuMu. Teopema ["aycca [uist ayieKTpoCTaTHYeCcKOro mojs B
Bakyyme. [Ipumenenue teopemsl ['aycca k pacuery noseil.

OnekTpocTaTMka B BemiecTBe. Tumbl audiekTpukoB. [lonspuzanus
IuaaekTpukoB. CBOOOJHBIE M CBs3aHHbIE 3apsaabl.  JludnexTpuueckas
BOCIPUUMYHUBOCTb.  JlUdJeKTpuueckass  MPOHULAEMOCTb.  DIEKTPUUECKOe
cmemienne (uHaykuus). Teopema I'aycca st 37eKTpudeckoro mojis B
IUBJIEKTPUKE. Y CIOBUS HA IPAaHULIE pa3zelia ABYX AUAIEeKTpukoB. [Tone BHyTpH
IPOBOJHUKA W y ero moBepxHocTH. OOmas 3amadya 3JIEKTPOCTATHKU.
DNEeKTPOEMKOCTh POBOIHUKA.

Konzgencaropbl. DHeprus CHCTEMbI MIEKTPUYECKUX 3apsAA0B. DHEPrus
3apsHKEHHOro MNpoBOoAHMKA. OO0beMHas IUIOTHOCTh SHEPTUU BJIEKTPUUECKOTO
TOJIS.

VcnoBus  CylIecTBOBaHUS — 3JEKTPUUECKOrO0  TOKAa.  YpaBHEHHUE
HEeMpPEepbIBHOCTH.  DJEKTPOJBMXKYyIIAs  cuia. HemoTeHIManbHOCTH — MOJIA
CTOpOHHMX cui. 3akoHel Oma u JDxoyns-JleHma B UHTerpanbHOM U
g depeHnanbHoN hopmax.

Pasnen 5

DeKTpoAHAMUKA

Marnurocraruka B BemecTse. HamaranueHHOCTb. MOJIEKYIISIPHBIE TOKH.
MaruuTHass BOCHPUMMYMBOCTh. MarHuTHasi MPOHUIIAEMOCTh. HampsikeHHOCTh
MarHuTHOro noss. JlnamarHeTuku, napamarHeTuku, peppoMarneTuku. Teopema
O LMPKYJSALMK BEKTOpa HANpsHYKEHHOCTM MArHUTHOTO MOJs (MHTErpajbHas U
muddeperunanbHas Gopmbl). Y CIIOBHS Ha TPaHULE IBYX MarHeTHKOB.

3akoH ®apanes. IlpaBwio Jlenma. CamomHaykuus. VHIYKTUBHOCTS.
B3aumuas nanykuus. Bzanmuas uHaIykTuBHOCTh. OOBEMHAs INIOTHOCTh SHEPTUU
MarHuTHOTO nojsi. BuxpeBoe anekrpuueckoe mose. Tok cmemenus. Cucrema
ypaBHeHuil Makcsemia. MarepuaibHble ypaBHeHHs. KBasuctanyoHapHbIE TOKH.
WNuBapnaHnTHOCTh ypaBHEHUII MakcBemsia OTHOCUTENIBHO MpeoOpazoBaHuUil
Jlopenua. I[IpyHIMII OTHOCUTENBHOCTH B 3JIEKTPOAUHAMUKE.

Pasmen 6

Onruka.
BonHoBoe ypaBHeHHME Uil AJIEKTPOMArHUTHOM  BOdHBL.  CBOMCTBa

AJeKTpoMarHuTHEIX BOJH. Bekrtop IloitHTHHra. MHTEeHCHBHOCTH cBeTa. DddexT




Jlomnepa sl 37EKTPOMAarHUTHBIX BOJH. OTpakeHHWe M NpeOMIICHHE CBETa.
Ontuueckoe wu3obpaxkenue. Ilpunnun Depma. HWHTepdepeHuus cBera.
KorepentHocth u  MoHOXpomaTHuHOCTb. [udpakmus csera. [IpuHiun
I'olirenca-®penens. Meton 300 @penens. Judpaknus Opaynrodepa Ha mIeTH
u mudpaknroHHon pemietke. ['omorpaduu. EcTecTBeHHBI M MOISIPU30BAHHBIN
cBeT. 3akoH Mamtoca. [lonspuzanus cBeta Nnpu OTPAKEHUU U IPETOMIICHUU.
3akon bprocrepa. [[BoitHoe mnydenpenomieHue. HopmanbHas W aHOMasibHas
nucnepcusi. @azoBas u rpynnosas ckopoctu. @opmyina Panes. Dnementsl @ypre
- ONTHUKU.

Pasnen 7

KBanroBas onrtuka

TennoBoe wu3nydenue Tten. 3akoH Kupxroda. 3akoHB H3ITydSHUS
abcomoTHO uepHoro Tena. KBantosas runoresa u ¢popmyna [Inanka. KBantoBas
ontuka. Porordpdexr, ombiTel CroneroBa. DoTonsl. JlaBieHHe CcBeTa.
KopmyckynsipHO-BosTHOBOH nyanu3m uist cBeta. Dddexr Komnrona.

Pasnen 8

KBaHTOBas MexaHuKa

Teopuss bopa. Oneitel @panka u ['epua. KopmyckynspHo-BoIHOBOM
IOyanu3M MuKpodactull. I'mmoresa ne bpoiinsa. ®@a3zoBas U rpymnmnoBasi CKOPOCTH
BosiH Je bpoinsg. BonHoBoit maker. CTaTuCTUYECKOE HCTOJIKOBAaHUE BOJH JI€
bpoitnsa. [punmun neompenenenHoctu [eiizenOepra. BomuoBas ¢yHkius, ee
OCHOBHBIE cBoiicTBa. Omeparopsl (U3HYECKHX BEIUYMH. BpemeHHoe u
crauvoHapHoe ypasHeHue Illpeaunrepa, KBaHTOBbIE cOCTOsiHUA. KBaHTOBBIE
ypaBHeHUsI JBukeHHs. CBoOonHas dactuna. Yactuna B O€CKOHEYHOM
noTeHUHanbHou siMe. KBanToBwlli ociwuisatop. Hynesas sHeprus, HyleBble
koneOanusi.  [lpoxokneHue  4acTUIbl  4Yepe3  MOTCHIHMAIbHBIA  Oapbep.
TynuenbHbIN 3P HEKT.

ATtomM Bomopoga B KBaHTOBOM MexaHuke. KBaHTOBbIE uyucIa.
OpOuTanbHbIl MEXaHWYECKMH M MAarHUTHBIA MOMEHTBHI 3JIEKTPOHA B aTOME.
OpOutanbHoe rupoMarHuTHoe orHomeHue. OmnbiT Illtepna u ['epnaxa. Cnun
aiekTpoHa. [IpyHIMI TOXIECTBEHHOCTH MHMKpodacTHll. depMHOHBI U OO30HBI.
CumMeTrpusi BOJHOBOM (PYHKLIMH CHUCTEMBl OAMHAKOBBIX YacTHll. I[IpuHumn
[Taynu. OObsicHeHue nepuojauyeckoil cucremsl 3nemenToB J[.M.Menzaeneesa.
DHepreTu4ecKuil ciekTp aToMoB ¥ MoJiekyJ. [Ipupoa XuMuyeckoi CBsI3u.

Pasnen 9

CraTtuctuyeckas (puznka

Craructuueckuit  Meroa. dazoBoe mnpocTpaHcTBO. Pacmpenenenue
I'n66ca. CrartucTuueckoe UCTOJNIKOBaHUE dHTpornuu. CBoOOIHAs SHEPrus.
CraTucTuueckoe ONMCAHWE KBAaHTOBOW CHUCTEMBI, pa3iauydue MEXIY
KBaHTOBOMEXAHWYECKOM M CTaTHCTUYECKOW BeposTHocTAMHU. Kitaccuueckas
cratuctuka Makcsemia-bonermana. KBantoBele cratuctuku ®epmu-/upaka u
boze-Oiinmreiina. CpaBHEHUE pa3INYHbIX CTATUCTHK.

Pacnipenenenne ®@epmu-Jlupaka ais 3J€KTPOHHOTO Ta3a. DIIEKTPOHBI B
Kpuctaynax. JHeprust @epMu, BBIPOKACHHBIN U HEBBIPOXKACHHBIN 3JIEKTPOHHBIN
ra3. DJIEKTPOHHASI TEIUIOEMKOCTb. TeIIOEMKOCTh KPUCTANIMYECKOW PELIeTKH.
Knaccuueckas teopust, Teopus DiiHireiiHa u Jle6as. @oHoHbI. POTOHHBIH ras.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

Ne
/o

Tembl npaktTueckux | @opmel npakTndeckux | TpymoeMKOCTb, |IpaKTHYECKOH |pa3aena
3aHATUN 3aHATUN (uac) MIOATOTOBKH, | IACLIHII

3 aux Ne

(gac) JIUHBI




Cemectp 1

Kunematuka u
JUHaMHUKa
MAaTepHAIbHON TOUKHU

Pemenne 3anau

Kunemaruka n
JIMHaMHKa
aOCOJIIOTHO TBEPAOTO
Tena

Pentenue 3anau

Cneunaanaﬂ TEOpHUA
OTHOCUTCIBHOCTHU

Pentenue 3anau

Kunematuka u
IMHAMUKA KOJIeOaHUH

Penrenue 3anau

XapakTepuCTUKHU
BOJIHOBBIX IIPOLIECCOB

Penrenue 3anau

MonekynsapHo-
KUHETHUYECKasi TCOPUsI

Pentenue 3anau

Cemectp 2

HaHpH)KeHHOCTB n
IIOTCHI Al
QJICKTPOCTATHUYCCKOI'O
I10J14

Pemenne 3agau

JIBH>KEeHHUE
3apSKEHHBIX YaCTUILL
B
3JIEKTPOCTATHYECKOM
noJje

Pemenne 3agau

JMdnexTpuky B
JIEKTPUUECKOM HOJIE.
Konpgencarop

Pemenue 3agau

10

XapakTepUCTUKU
JIEKTPUUYECKOTr0 TOKA

Pemenne 3agau

11

Nunykius
MarduTHOTO TTOJIS.
Cuitbl B MArHUTHBIX
TTOISIX

Pemenne 3agau

12

3akoH
3JIEKTPOMATrHUTHOMN
unaykuuu Papanes.
Paborta B MAarHUTHBIX
MOJISIX

Pemenne 3agau

13

WnTepdepennus,
nudpaxius,
TIOJIIPU3AITUS

Pemenue 3agau

Cemectp 3

14

TemnoBoe
W3JTy4YEHHE,

dbororddexr

Pemenne 3anau

15

Oddext Komnrona,
cBOMCTBa (POTOHOB

Penrenue 3amau

16

ATOM BomOpoOAa.
IToctynatel bopa

Penrenue 3anau




17 CoorHoI1IeHne Pemenue 3amau 3 3 8
HEOIPEEIEHHOCTEN
['eit3enOepra, BOIHBI
ne bporisa
18 VYpaBHeHue Pemenue 3amau 3 3 8
[lIpenunrepa
IToTennmansHEIe
Oapbephbl
19 KBanrtosas Pemenue 3amau 3 3 9
CTaTHCTUKA
Bcero 51
4.4. JlabopaTopHbIE 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IIPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
% | Hameronanme saGoparopinax paor | TPA0SMIKOSTE: | HPAKTIGCKOTE | pasiena
(dac) JIUHBI
Cemectp 1
1 | Masrauk Makcesia 4 1
2 | HakJIOHHBIH MasTHUK 4 2
3 | CTonkHOBEHHE IIAPOB 3 1
4 | MareMaTu4ecKuii 1 0OOPOTHBIH 3 2
MasiTHUKU
5 | Onpenenenue CKOPOCTH 3ByKa B BO3IYXE 3 3
Cemectp 2
6 | OmpeneneHue AMEKTPOSMKOCTH 4
KOHJICHCATOpa
7 | UccnenoBanue perakcamOHHBIX 4
Kose0aHui
8 | Onpenenenue ropu30HTATHHON 3
COCTaBJISIONICH HAMPSKEHHOCTH
MarHMTHOTO TOJIst 3eMITu
9 | OnpeneneHuie yaeIbHOTO 3apsiaa 3
ANEKTPOHA
10 | Komnbma HerotoHa 3
Cemectp 3
11 | IIpoBepka 3aKOHOB TEIJIOBOTO 4
W3ITydeHUs
12 | Buemnwmii hpoTodddext 3
13 | M3ydeHue criekTpa aToMa BOJOpOIa 4
14 | Ompenenenue NOTEHIIMAIOB 3
BO30YKJICHHS aTOMOB
15 | OnpeneneHne YHEPTUU 0L — YACTHIL 11O 3




npobery B BO3yxe

Beero | 51

Tabnuua 7 — Bugsl caMocTosSTeNNbHON PabOTHI U €€ TPYI0EMKOCTh

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYpPCOBOW PabOThI

VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIuxcs

Buapl camocTosTenbHON paboThI M €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0IHIIE /.

. Bcero, | Cemectp 1, Cewmectp 2, Cemectp 3,
Bun camocrosiTensHO#M paboTh
yac yac yac qac

1 2 3 4 5
M3ydeHne TeopeTHIecKoro MmaTepuana 30 7 10 13
nucuuraHbl (TO)
[ToaroToBka K TEKyIeMy KOHTPOJIEO
ycneBaemoctu (TKVY) 30 ! 10 13
[ToaroToBka K MPOMEKYTOYHOM 33 8 11 14
atrecrauuu (I1A)

Bcero: 93 22 31 40

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbI IS CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TAHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUMN

Mudp bubnuorpaduueckas ccpiika KonuruecTBo 5K3eMIUISIpOB B
oubmmoreke(kpome
AIIEKTPOHHBIX IK3EMILISPOB)
[53(075)] CasenbeB U.B. Kypc obmieit pusukn: Yuedbnoe mocoone | ®O(4), 'C(94), 'CU3(1)
B 3 1.2014. T.1. Mexanuka. MonekynsipHas (pu3nka
[53(075)] CasenbeB U.B. Kypc obmieit pusuku: Yueobnoe mocooue | ®O(4), 'C(94), I'CU3(1)
B3 1.2014. T.2. DneKTpUYECTBO U MarHeTu3M. BOJIHEL.
Orntuka.
[53(075)] CasenbeB U.B. Kypc o6mieit pusukn: Yuebnoe mocoone | ®O(4), I'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBanToBas ontuka. AToMHas pU3HKa.
®usuka TBepAOro Tena. Pu3uka aTOMHOTO fA1ipa U
3JIEMEHTAPHBIX YACTHI]
[53(075) C12 | CaBennes U.B. Kypc pusuku: YuebHnoe nmocobue B 3.1. DO(2), 'C(98)

T.2. DnexrpuuectBo. Konebanus u BosHbI. BotHOBas




ontuka. 2008

[531 B83] Hponos U.E. Mexannka: OcHoBHBIE 3aKOHBI. M.: ®u3- I'C(133), I'CY3(1), I1I'(6)
matiut, 2015

[53(075) Tpodumona T.U. Kypc busuku. 2007, dO(3), I'C(27)

T76]

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

I1'(8)

[531 B83] Uponos U.E. Mexanuka: OcHOBHBIC 3aKOHBI. M.: ®u3- I'CU3(1), CO(1), ®O(4)
martiur, 2015 DO(2), I'C(66),

[ 537(075) Uponos U.E. Dnexrpomarnetr3m. OCHOBHBIC 3aKOHBI. CO(1), II'(18)

N83] 2015

534.2(075) Uponos U.E. Bonrossie niporieccsl. OcHoBHBIE 3aK0HBI. | DO(63), ['C(14), III(8)

N83] 2015

530.145(075) | Upomos U.E. KBanToBas ¢uszrka. OCHOBHBIC 3aKOHBI. I'C(66), III'(16)

n83 2015

[531 B83] Uponos U.E. ®dusuka makpocucrem. OcHoBHbIE 3akoHbL. | DO(3), 'C(138), I1I'(30),

2015

Ilepeuenn
TeJIeKOMMYHHKaHI/IOHHOfl CEeTn

7. IlepeueHb 2NEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»

DIIEKTPOHHBIX 00pa3zoBaTeIbHBIX
«HTEpHETY,

npuBeseH B Tabmuie 9.

Tabmuma 9 —

TGHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHeT»

pecypcos
HeO6XOI[I/IMBIX Jis1 OCBOCHUS AUCHUIIIINMHBI

UH(pOPMaIMOHHO-

[lepeueHp 31EKTPOHHBIX 00Opa30BaTENbHBIX pECypcoB HHGPOPMALMOHHO-

URL anpec HanmeHnoBanue
(http://lib.aanet.ru/) bubnuorexa I'VAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusnka 3

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI

00pa3oBaTeNbHOTO MPOoIecca Mo JUCIUILITHHE.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

8.1. [lepeyenp mnporpaMMHOro oOecneueHusi, HCHOJIb3YeMOro IpH OCYIIECTBICHUU

[lepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOeCTieueHus pencTaieH B Tabmuie 10.

Ne /1t

Haunmenosanue

He npenycmorpeno

8.2. [lepeuenn

MH(}OPMALIOHHO-CIIPABOYHBIX

OCYHICCTBJIICHUU O6pa3OBaTCJ'H:HOFO nponecca no JMCHUIIINHE

CUCTEM,UCITIOJIB3YyEMBIX

pu



http://lib.aanet.ru/

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0aza
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa3oBaTeNBFHOTO MpoIiecca Mo AUCHUITIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHUYECKON 0a3bl

Ne HanmenoBanue cocTaBHON YaCTH MaTEPUAIBHO-TEXHUYECKON Howmep aynuropun
/11 0a3bl (Ipr HEOOXOTUMOCTH)
1 JlexuMoHHAs ayAUTOpUS
2 | Cneumanu3upoBaHHas Jlabopatopus «MeXxaHHuKa» 31-04
3 | Cnenmanu3upoBaHHas 1abopaTopus « DIEKTPOMArHETH3M 32-04
4 | CnenmanusupoBanHas naboparopust «OnTHKa» 32-06
5 | CneumanusupoBanHas naboparopus «KBantosas ®Ousukar» 32-03, 32-05

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOH aTTeCTaI[N
10.1. CoctaB OLEHOYHBIX CPEACTBAJII MPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHsI IPOMEKYTOYHOM aTTeCTaIlUH

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Cnucok BOIpOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OIICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMN 00YyJaronuMucsa NMpUMEHSETCsl 5-0auibHasi 1IKajga OIEeHKU CHOPMHPOBAHHOCTHU
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
HCIIONIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKATbHBIM HOPMATHBHBIM aKTOM
'YAIL
Tabnuna 14 —Kpurtepun onieHKH ypoBHS c(HOPMHUPOBAHHOCTH KOMITETEHITUHN

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKana P P bopvp

— oOyyaronuiicss 1IyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, [10CIIE0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— ONHUpasiCh Ha 3HAHWS OCHOBHOM W JOMOJHMUTEIBHOM JHUTEpaTyphI,

«OTIIMYHO) o
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATEIbHOCTBIO HAIIPABIICHUS;
— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTAEMBIC UM HJICH,
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— cBOOOJIHO BJIAJICET CUCTEMOM ClelUaTIN3uPOBAHHBIX TOHSITUH.
— o0yyJaroIuiicss TBEPI0 YCBOWIJI MPOTPaAaMMHBINA MaTepuan, TPaMOTHO H
M0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JINTEPATYPEI;
«XOPOLIO» PaTypel, o
— HE J0MYCKAET CYIIECTBEHHBIX HETOYHOCTEN;
«3a4TCHOY

— YBA3BIBAET YCBOCHHBIC 3HAHUS C NPAKTHYECKOM JESITEIBHOCTHIO
HallpaBJICHUS;
— apryYMEHTUPYET Hay4YHbI€ MTOJ0KEHHUS,




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIQJICET CUCTEMOM CIIeMaTN3UPOBAHHBIX TTOHITHH.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OMMpasCh HA 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«yZI0BJIETBOPUTEIIHLHOY .
GATTOHON — MCTIBITBIBACT 3aTPyJHEHHS B TMPAKTHUYECKOM NPUMEHEHHWH 3HAHUH
HAIPaBIICHUS;
— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyaHsieTcs B (OPMYIHMPOBAHUN BBIBOJOB M 0000ICHHUI;
— 9YaCTMYHO BIAJCET CUCTEMON CIIEMAIM3UPOBAHHBIX IIOHITHUM.
— oOyyarolmuiicss He YCBOWJI 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO
MaTepuana;
— IONIyCKaeT  CYIIECTBEHHbIE  OLIMOKM W HETOYHOCTU  IIpH
«HEYIOBJIETBOPUTEIILHOY ]
«HE 3AUICHOY paccMOTpeHHH IPo0IeM B KOHKPETHOM HarpaBJICHUH;
— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJTOKCHHUS;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.
10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.
Tabmuma 15 — Borpocs! (3amaun) 115 dK3aMeHa
Ne Kon
[lepeuenp BonpocoB (3aa4) AJs IK3aMEHa
/a WHIUKaTOpa
Cemectp 1
1 OcHOBHbIE KUHEMaTHYeCKUE NOHATHS. KnHeMaTrnka MaTepuanbHON OIIK-1.3.1
Toukd. CKOPOCTh M YCKOPEHHE MaTepHaIbHON TOUKH
2 Y ckopeHue py MJI0CKOM KPUBOJIIMHEHHOM JIBUKCHUH OIIK-1.V.1
3 Kunemaruka abCcoII0THO TBEPIOTO Tena OIIK-1.3.1
4 CBs13b TMHEWHBIX U YIJIOBBIX BEJIUYNH OIIK-1.3.1
5 O0600111eHHBIE KOOPUHATHI U CTETIEHH CBOOOIBI OIIK-1.3.1
6 OcHoBHasl 33/1a4ya KHUHEMATHKH JJI1 MaTepUaibHON TOUKU OIIK-1.V.1
7 3akoHbl HeroToHA OIIK-1.3.1
8 3axonbl Keniepa 1 3aK0H BCEMUPHOTO TATOTEHHUS OIIK-1.3.1
9 [IpuHIMD ETEpMUHU3MA OIIK-1.3.1
10 3aKOH COXpaHEHMsI UMITYJIbCa OIIK-1.3.1
11 Teopema o IBM>KEHUHU LIEHTPaA Macc OIIK-1.3.1




12 I'paBuTalIMOHHAs U UHEPTHAs MAacChl OIIK-1.3.1
13 MOMEHT CHJIBI U MOMEHT UMITyJIbca. Y paBHEHHE MOMEHTOB OIIK-1.3.1
14 3aK0H COXpaHEHUsI MOMEHTa UMITYJIbCa OIIK-1.3.1
14 CekTopuaiibHast CKOPOCTh OIIK-1.VY.1
15 PaboTa, MOIITHOCTh ¥ KHHETHUYECKAsT SHEPTHS OIIK-1.B.1
16 IToTeHnuanbHble ¥ HENOTEHIINAIbHBIE CUIEI OIIK-1.3.1
17 IToTeHnmanbHas YHEPIUsl, 3aKOH COXPAHEHUS MEXaHUYECKON YHEPTrUn OIIK-1.3.1
18 MomeHT uHepuuu OIIK-1.V.1
18 Teopema IlITeiinepa OIIK-1.V.1
19 MomeHT umnyibca abCOIIOTHO TBEPOTO Teja OIIK-1.3.1
20 Kunernueckas sneprus ATT. Pabora u momntHoCTh Bpamenust ATT OIIK-1.3.1
21 [TpuHIIMIT OTHOCHUTENBLHOCTH [ amues OIIK-1.3.1
22 OkcnepuMeHTanbHble npeanocsuiku CTO OIIK-1.B.1
23 [Tocrynars DitHmTelina, peodpa3oanus JlopeHma OIIK-1.3.1
24 CrnenctBust u3 npeobpazoanws Jlopenna. 3akoH crnoxxenus ckopocteit B | OIIK-1.3.1
CTO
25 WuTeppan OIIK-1.3.1
26 PenaruBucTckasi nuHaMuka OIIK-1.3.1
27 WMHBapuaHTBl TEOPUU OTHOCUTEIBHOCTH. [IpUHIIMI DKBUBAJIECHTHOCTH OIIK-1.3.1
28 HeunepnuanbHble CHCTEMBI OTCUETA OIIK-1.3.1
29 JuddepenunanbHoe ypaBHeHHE KoneOaHUN NpyKUHHOTO MasiTHUKa, ero | OIIK-1.B.1
peleHue
30 BekropHas nuarpamma OIIK-1.V.1
31 DHeprus rapMOHHUYECKHUX KoyeOaHui OIIK-1.3.1
32 VYcnoBust BOSHUKHOBEHHUS KOJIeOaHUH OIIK-1.3.1
33 dusndecKkuii 1 MaTeMaTHICCKUN MasSTHUKU OIIK-1.3.1
34 3aryxaromme KojieOaHus OIIK-1.3.1
35 Bremyxaennsie konebanus. Pesonanc OIIK-1.3.1




36 Crnoxenue KonebaHuil 0JHOTO HampaBiIeHUs ¢ oguHakoBeIMU yacTotamu | OIIK-1.B.1
37 CrokeHue B3aMHO MEePIEHIUKYISIPHBIX KOJIeOaHi OIIK-1.B.1
38 BonHbel. OCHOBHBIE TTOHSTHS OIIK-1.3.1
39 YpaBHeHHE Oeryineii BOJHbI OIIK-1.3.1
40 BoanoBoe ypaBHeHnue. CKOpOCTh BOJIHBI B YIPYIO# cpesie OIIK-1.V¥.1
41 DHeprusi BOJIHbBI OIIK-1.3.1
42 NHTEeHCUBHOCTH BOJIHBI OIIK-1.3.1
43 O dexr Homnepa OIIK-1.V.1
44 Hudpakuus Boas. [punmun [oiirenca OIIK-1.3.1
45 HuTepdepenius BoIH OT ABYX HCTOYHUKOB OIIK-1.B.1
46 Crosturie BOJHBI OIIK-1.3.1
47 Jucnepcusi, rpymnmnoBasi CKOpOCTb BOJH OIIK-1.3.1
48 Wneanbusiii ra3. JlaBneHne Ha CTEHKY cocyaa OIIK-1.3.1
49 [TapamMeTpsl cOCTOSIHUS, TEMIIEPATYypa. Y paBHEHHUE COCTOSIHUA, OIIK-1.B.1
GYHKIMS COCTOSTHUS
50 BHyTpeHHSIsI SHEpTHUS HACATHHOTO Ta3 OIlIK-1.3.1
ol Pabora uneansHoro ra3a B pa3iMyHbIX TEPMOIMHAMUICCKIX OIlK-1.V.1
MpOLIECCax.
52 [TepBoe Hayano TEPMOJAMHAMUKH. OIlK-1.3.1
53 AnmabaTuyeckuii mporiecc. OIIK-1.3.1
o4 [{ukn Kapho OIlK-1.3.1
55 Pabora TenoBoro aBurarens OIIK-1.B.1
56 OOpaTUMOCTh TEPMOJMHAMUUYECKUX ITPOLECCOB, TeOpeMbl KapHo OIIK-1.3.1
57 HepasenctBo Knaysnyca. DHTpOnHs OIlIK-1.3.1
58 OHTpONUs U BEPOATHOCTH OIIK-1.3.1
59 bapomerpuueckas ¢opmyna. Pacipenenenne bonbiimana OIIK-1.3.1

Cemectp 2




1 Hanpstx€HHOCTD asekTprdeckoro nois. IIpuHnun cyneprno3unyuun OIIK-1.3.1
2 [ToTenmman snexkrpuyeckoro noss. [Ipunnun cynepno3unuu. Teopema o | OIIK-1.3.1
LUPKYJSIuU BekTopa E
3 [Totok BekTopa E. Teopema I"aycca mis BekTopa E OIIK-1.3.1
4 CwIOBBIE JIMHUY U SKBUIIOTCHITMATBHBIC IOBEPXHOCTH OIIK-1.3.1
3) CrnenctBus u3 TeopeMsl ['aycca OIIK-1.3.1
6 Hanpsx€HHOCTh ¥ IOTEHIMAIT AJICKTPUYECKOTO JTUITONS OIIK-1.3.1
7 DNIEKTPUYECKUI IUMOIb BO BHEIITHEM T10JIE OIIK-1.3.1
8 IIpOBOIHUKY B 2JIEKTPUYECKOM I10JI€ OIIK-1.3.1
9 Juanexrpuku. Bexrop anexrpudyeckont unaykuuu. Teopema 'aycca s OIIK-1.3.1
BekTopa D
10 ['pannunble ycnoBus 11 BeKTopoB D u E OIIK-1.3.1
11 DnexTpoéMkocTh. KoHteHcaTopsl OIIK-1.B.1
12 [TapamenpHOE ¥ MOCIEA0BATEIBHOE COSTMHECHUE KOHIEHCATOPOB OIIK-1.¥.1
13 DHeprus MEeKTPUIECKOro MoJs OIIK-1.3.1
14 OnekTpuyeckuit Tok. [IOTHOCTH TOKa OIIK-1.3.1
15 3akonbsl OMa B 0OBIKHOBEHHOH ¥ Ju(depeHIInaIbHON Gpopmax OIIK-1.3.1
16 3axon OMa a1 3aMKHYTOM Lienu OIIK-1.3.1
17 3axoHns! Jxoynst — JleHna B 0ObIKHOBEHHOH U 1 epeHInanibHOi OIIK-1.3.1
dbopmax.
18 MarauTHas UHIYKIHS OIIK-1.3.1
19 3akon buo — CaBapa — Jlamaca OIIK-1.3.1
20 MaruuTHas HHIYKIUS IPSMOro IPOBOAA C TOKOM OIIK-1.B.1
21 B3auMopeiicTBue MPOBOJITHUKOB C TOKAMH OIIK-1.3.1
22 JIMIoNbHBIA MarHUTHBI MOMEHT. MarHuTHOE 10JI€ KOHTYpa ¢ TOKOM OIIK-1.3.1
23 MarauTHas HHAYKUUS IBUKYILErocs 3apsaaa. Bzanmoneicreue OIIK-1.V.1
JBIDKYILUXCS 3apsiI0B
24 JBr>KeHUE 3apsKEHHBIX YaCTULl B MATHUTHOM I10J1€ OIIK-1.B.1
25 Teopema o 1upkyssK BekTopa B OIIK-1.3.1




26 MarnuTHas UHIYKIKS TOPOUJIa U COJICHOUIA OIIK-1.V.1
27 Mexanudeckas paboTa B MarHUTHOM T10JIe OIIK-1.V¥.1
28 MarnuTHsiii moTok. Teopema ["aycca st BekTopa B OIIK-1.3.1
29 MarguTHBIA JUIIOAs B MArHUTHOM IIOJIE OIIK-1.3.1
30 Marnetuku. Teopema o upKyssiuu Bekropa H OIIK-1.3.1
31 SBnenue peppomarHeTuzma OIIK-1.B.1
32 DJNeKTpOMarHuTHasE MHYKIUs OIIK-1.V¥.1
33 Camounnykuusi. Bzaumuas uaaykius OIIK-1.3.1
34 DHeprusi MarHuTHOTO MOJIst OIIK-1.3.1
35 BuxpeBoe anekTpudeckoe mojie OIIK-1.3.1
36 Tok cmemneHwust OIIK-1.3.1
37 YpaBHeHust MakcBesia OIIK-1.3.1
38 BonHoBoe ypaBHEHHE 3IEKTPOMAarHUTHOTO MO OIIK-1.3.1
39 CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJH OIIK-1.B.1
40 3aKOHBI TIPEJIOMJICHHS i OTPAXKCHHS CBETA OIIK-1.3.1
41 KorepenTHocTh cBeTa OIIK-1.3.1
42 WuTepdepeniiys cBeTa OT IByX HCTOUHUKOB OIIK-1.3.1
43 Hudpakuus. [Tpunuun [toiirenca — @penens OIIK-1.3.1
44 3onbl Openens. Audpakuus OpayHrodepa Ha 1menu OIIK-1.3.1
45 [ucnepcus ceeta OIIK-1.3.1
46 JudpaxknuonHas pemeérka OIIK-1.V.1
47 [Monstpusanus cera OIIK-1.3.1
48 Cremnens noysipu3anuu. 3akoH Mairoca OIIK-1.B.1
Cemectp 3
1 TerutoBoe n3nydeHue OIIK-1.3.1
2 3aKOHBI U3JTy4YeHUs a0COTIOTHO YEPHOTO Tena OIIK-1.3.1
3 ®opmyna Penes — JIxunca. Pacnipenenenue [1nanka OIIK-1.3.1
4 dorodd ekt OIIK-1.3.1




5 TopM0O3HOE PEHTTEHOBCKOE U3ITyUeHUE OIIK-1.3.1
6 ®dotonbl. KopnyckynspHO — BOJTHOBOM JTyaJu3M IS CBETa OIIK-1.3.1
7 Dddext Komnrona. Dmnupudeckne 3aKOHOMEPHOCTH B ciiektpax atoma | OIIK-1.Y.1
BOJIOpOZa
8 Mopaenb aroma o Tomricony OIIK-1.3.1
9 Moguenb atoma o Pesepdopay. [locrynarst bopa OIIK-1.3.1
10 Teopus bopa — 3ommepdensaa OIIK-1.3.1
11 Bonus! ne bpoitns OIIK-1.3.1
12 Bonnosas ¢ynkms OIIK-1.3.1
13 VYpasuenue llpéaunrepa OIIK-1.3.1
14 CootHomenue Heonpeaenénnocrei I eiizendepra OIIK-1.3.1
15 MukpodvacTuiia B OTHOMEPHOM IMOTEHIIUATBLHOMN SIME C 00-MH CTCHKaMHU OIIK-1.¥.1
16 MuxkpouacTuiia B TpEXMEPHOM HEMpPOHHUIIaeMOM noTeHiuanbHoM simuke | OIIK-1.V.1
17 CTOJNKHOBEHHE MUKPOUYACTHUIIBI C TOTEHIIUAIBHBIM OaphepoM OIIK-1.V¥.1
18 MukpodvacTuIia B HEpoHHUIIaeMoi cepe OIIK-1.V¥.1
19 ["apMoHMUecKU OCLIMIUIATOP B KBAHTOBOM MEXaHUKE OIIK-1.3.1
20 KBaHTOBBI1 poTaTop OIIK-1.3.1
21 ATOM BOJIOpO/Jia B KBaHTOBOM MexaHuke. CriuH OIIK-1.3.1
22 Tox1ecTBeHHOCTh KBaHTOBBIX yacTull. [Ipunuun ITaynu OIIK-1.3.1
23 3anonHeHue AMEeKTPOHHBIX 000104ek. Tabnuia Menaeneena OIIK-1.B.1
24 XapaKkTepUCTUYECKUE PEHTTEHOBCKUE CIIEKTPBI OIIK-1.B.1
25 OHeprus cBs3U B MOJIEKYJIE OIIK-1.3.1
26 Pacnipenenenne ®epmu - Jlupaka OIIK-1.3.1
27 Pacnipenenenne boze - DitHITeitHA OIIK-1.3.1
28 DHepreTuyecKkue 30HbI B KpUCTaIax OIIK-1.3.1
29 [TpoBOAMMOCTH MOTYITPOBOJHUKOB OIIK-1.B.1
30 CrioHTaHHBIE U BBIHYKJEHHBIE IEPEXOIBI OIIK-1.3.1
31 [Tpuniun paboTsl nazepa OIIK-1.3.1




32 Kiaccuueckast Teopus teroeMkoctH rononra u [1tn OIIK-1.3.1
33 KBanToBast TeOpHsI TEITNIOEMKOCTH DWHINITCHHA OIIK-1.3.1
34 KBanToBas Teopus tertoemkocTu Jlebas OIIK-1.3.1
35 KoHTakTHBIE ABIEHMS OIIK-1.B.1
Bormpocsr (3amaun) ams 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Ne /i [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera I/IHILII/I<I?£FOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyern TeM Juisi KypCcOBOTO MPOEKTUPOBAHMUSI/BBITIOIHEHUS KYPCOBOI pabOTHI

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

Ne /i [TpuMepHBIii TepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS
B KypCOBOH paboTEHI
Y4eOHBIM IIIAaHOM HE MPEIYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHUA HpOMe)KYTO‘IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

MpeCTaBICHBI B Ta0nwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Ne i/t

IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB

Kon

VHJIUKaToOpa

Tect 1

BonnoBast pyHKIMS 1ODKHA OBITH: @) TOJBKO KOHEYHOI;
0)TOJILKO HENMPEPHIBHOM; B)TOJIBKO OJJHO3HAUHOM; ') KOHEYHOH,
HEINPEPBIBHOW, OTHO3HAYHOM.

OIIK-1.B.1

Bri0epure npaBmiibHYy0 GOPMYITUPOBKY Uil COOTHOIIEHUS
HEOIPENEIEHHOCTEN ...
a) AEFAP>h, ©0) AF-AP>h,

B) AX'At>h, 1) AE-At>

h

OIIK-1.B.1

Kakoe kBaHTOBOE UHMCIIO, 33/1a1011I€e COCTOSIHUE JICKTPOHA B aTOME
BOJIOpPO/I,

ompezieNisieT 3HaueHHe ero sHeprun?  a) [ 1aBHOE KBaHTOBOE
yucio. 0) OpOuTtanbHOE KBAHTOBOE YMCIO. B) MarHutHoe
KBaHTOBOE uncio. ) CHuHOBOE KBAaHTOBOE YHCIIO.

OIIK-1.V.1

JI71st p — COCTOSTHUSA AJIEKTPOHA B aTOME OpOUTATIBbHBIIT MOMEHT
umnysibca Ly paBeH:

a) 0, 6) 73, B) 12, r) h (h — nocrosnuas [Tnanka)

OIIK-1.B.1

depMUOHAMH SBIISIOTCS: &) BCE pa3psKEHHbBIC YaCTHUIIBI, 0)
YaCTHULIBI C MOJIYLIENIBIM CIIMHOM, B) YaCTHIBI C LIEJIBIM
CIIMHOM, T') HEMTpaibHbIE YaCTUIIBI

OIIK-1.V¥.1

CranuonapHoe ypasHenue Ilpéaunrepa umeer Bua: a) Ay+ Uy =

a® 2m
Ey; 0)— - Ay+ Uy = Ey B) Ay+ ?(E—U) y=0;T)

OIIK-1.B.1




;!2

Zm

a¥
AY+UY =ih —= te y =y (x,y,2); ¥ = (X,y,2,1);

U — noreHuuanbHas sHeprusi;  E - nonHas sHeprus

DNeKTpOH B aToMe HaxoauTcs B d-coctosiHuu. Onpenenure
MaKCHMaJIbHOE 3HAYECHUE MTPOCKIIMA MOMEHTA UMITYJIbCa Ha
HaIpaBJICHUC BHCUIHCTO MAarHUTHOI'O I10JIA:

a)h; 0)2h; B)3h,

OIIK-1.B.1

YacTuia B IOTCHIMAIBHOM SIME IIMPUHOM | HAXOAUTCSI B OCHOBHOM
COCTOSIHUH.

[T10THOCTH BEPOSITHOCTH HAaXOXKICHUS YacTHIIbI B HHTEpBaie 0<x<I
MaKCHMaJjbHa I1pu

A)x=1/4B)x=112B)x=3l/4

OIIK-1.V.1

Tect 2

KakoB ¢usudeckunii cCMbICT BOJTHOBOM GyHKIIUN?

a) MukpouacThIia mpeAcTaBiIsIeT COO0H BOJTHOBOM MakeT.  0)
KBanpat mozaysst BomHOBOW (DYHKIIUU OTNpeAeseT MIOTHOCTD
BEPOSITHOCTH  OOHAPYKEHHS YaCTUILIBI B) AmncamOJib YacTHIl
BeJET ce0s Tak jke, KakK BOJHA.

OIIK-1.B.1

Bri6epute npaBuiibHY0 GOPMYITHUPOBKY JJIsi COOTHOIICHUS
HEOIpPEICTICHHOCTEN 1J1 YaCTUIIbI JICTAIIECH BJ0JIb OcH X ...

a) Ax*AP>h, 06) AF-AP>h, B) AX‘At>h, 1) AE-At>
h.

OIIK-1.B.1

Bpemennoe ypasuenue llpénunrepa numeer Bua:

AT Re A% .
a)—-—=—— AP+ U¥ 6)—— AP+ U¥=1h
i gt 2m 2m

Y
at’

2m .. d¥
B) AP+ re Y-U=-1h oo e ¥ =Y¥(x,y,z1); U=U(X,y,z,t)

OIIK-1.V.1

PannanbpHas IIOTHOCTh BEPOSITHOCTH [UIE OCHOBHOT'O COCTOSIHUS
JIEKTPOHA B aTOME BOJOPOJa UMEET MaKCUMYM IIpu: a) T = 273, 0)

L) )
r=—=,B) T =1 (I — paccTosHHE 3JIEKTPOHA JI0 S/Ipa, 11 — IMEePBBIH

OOPOBCKHI1 panyc)

OIIK-1.V.1

6. bo3oHamU SBISAIOTCS: a) BCe pa3psyKEHHbIE YaCTUIIbI, 0) YaCTUILIBI
C MOJYLENbIM CIIMHOM, B) YAaCTHIIBI C LIEIBIM CIIUHOM, T')
HEHUTPAJIbHBIE YACTHIIBI

OIIK-1.B.1

7. 3a10IHEHHOH 3JIEKTPOHHOM 000710YKEe COOTBETCTBYET IJIaBHOE
KBaHTOBOE uuciio n=3. OnpeaennTe YUciIo 3JIEKTPOHOB HA ITON
000J104YKe, KOTOPBIE IMEIOT OJJUHAKOBEIE KBAHTOBBIE YUCIIA

msz—% a)2; 0)9; B)I18

OIIK-1.V.1

8. YacTHiia HaX0AUTCS B IIOTEHIIMATIBHON SIME MIUPUHOH .
CooterctBre Mexy unciaoM N Toyek, rJie BOJTHOBAs (PYHKIIHS
oOpartaercsi B HyJIb B UHTepBaie 0<X<|, 1 KBAaHTOBBIM YHCIIOM N
BBITJISIAUT TaK

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

OIIK-1.B.1

12. CnimHOBOE TMPOMAarHUTHOE OTHOIICHHE JIJIsl AJIEKTPOHA PaBHO:

g g 2=
a) e’ 6) ;5 B);

OIIK-1.V.1




Kon

Ne n/mt IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB
WHJUKAaTOpa

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHIUIUIMHE OOYYAIONIMXCS 3a04HON (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEp)KaTcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOYHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Mertoauueckue yKazaHus Ui 00Y4arOIIUXCs IO OCBOCHUIO TUCITUTLINHBI

11.1. Meroauueckue yKazaHus IS OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana .

OcHOBHOE Ha3zHAauY€HUE JICKIIMOHHOTO MaTepuaja — JOTHYECKU CTPOUHOE, CHCTEMHOE,
rIyOOKOe W SCHOE U3NOKeHHEe yueOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dbyHIaMeHTalbHbIX Mpo0JjeM AMCHUILIUHBI, METOJOB HAy4YHOTO TMO3HAHUS, HOBEHIINX
JOCTH)KCHUN Hay4HOM MbICH. B ydeOHOM mpoliecce JIKIUs BBITOJHIET METOJA0JI0TUYECKYIO,
OpraHU3aIMOHHYI0 U UHPOpMaIMOHHYIO (QyHKIUU. JIeKus pacKkppiBaeT MOHATHIHBIN ammapat
KOHKPETHOM 00JsiacT 3HaHus, €€ MpoOJIeMbl, JaeT IEJIbHOE MPEACTaBICHUE O JUCLUILINHE,
MTOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIUTMHAMH.

[TnanupyemMsl pe3ynbTaThl IPU OCBOSHUU 00yYarOIIMMCS IEKIIMOHHOTO MaTepuarna:

-IIOJIyYEHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
ONIPEAEISAETCS LIEJIEBOM YCTAaHOBKOM K Ka)X0l KOHKPETHOU TEME;

-MIOJTyY€HUE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEMO/IaBaTelIeM;

-pazBuTHEe  TPO(ECCHOHANBPHO—JENOBbIX  KadecTB, JIIOOBH K  MpeAMETy W
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIICHUS.

-MOsIBIIEHNE HEOOXOIUMOT0 HHTEpeCca, HE0OXO0IMMOTO JIJIsl CAMOCTOATEIHHOU PabOTHI;

-[I0JIyYEHUE 3HAHUN O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH U TEXHUKH U O MPOTHO3E
WX pa3BUTHUA Ha ONMUKaMIIue TOMIbI;

-HAYYUTCS METOAMYECKH oOpabaThiBaTh MaTepuai (BBIACTSATH TJIABHBIE MBICTH U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
bopMynupoBKax);

-TIOJTy4eHHE TOYHOTO MTOHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHUH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATHCA JIEMOHCTpalMed CIaufoB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JAUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETHHBIX TEMATHK 110 JUCIUTIIIMHE.

11.2. Meroauyeckue yKa3aHUs Ui OOYYaAIOMIMXCS MO TPOXOXKIACHUIO MPAKTUIECKUX
3aHATUN

[TpakTrueckoe 3aHATHE SBISETCS OJHOM W3 OCHOBHBIX (POPM OpraHH3aluu yueOHOro
npoliecca, 3aKIIoYaroniascs B BBIOJTHEHUH 00yUYalOIMMUCS O] PYKOBOJCTBOM IpenoiaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEIbl0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCLUTUIMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIbHOCTH.




Llenpi0 MPaKTUYECKOTO 3aHATHUS Ul 00yUaroIIerocs sBseTcs MPUBUTHE O0yUaromemMcs
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH MO U3Yy4aeMOW TUCIUIIIIMHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYarOMIeMcs PAaKTHYECKUX 3aHATHI:

-3aKpeIuvieHue, YriayOlieHue, pacliMpeHue M JeTajdu3alus 3HAHUH [pu  PELIeHUU
KOHKPETHBIX 3a/1a4;

-pa3BUTHE  IIO3HABATENbHBIX  CHOCOOHOCTEH,  CaMOCTOSTENbHOCTH  MBIIICHHUS,
TBOPYECKON aKTUBHOCTH;

-OBJIaJICHUE HOBBIMM METOJaMM M METOAMKAMHU HW3YyY€HHs KOHKPETHOH ydeOHOMH
JUCLUIINHBL,

-BbIPa0OTKA CIIOCOOHOCTH JIOTUYECKOTO OCMBICICHHS TIOJIYYEHHBIX 3HaHUM s
BBITIOJTHEHMS 3aJ]aHUI;

-o0ecrieueHre palMOHAIBHOIO COYETAaHUS KOJUIEKTUBHOW W HMHIUBUAYaIbHOH (opM
00y4eHusl.

DYHKIMU NPAKTUYECKUX 3aHITUI:

-[103HaBaTeJIbHA;

-pa3BUBAlOILIAs;

-BOCIIUTATEIIbHAS.

[To xapakTepy BBIOJHSAEMBIX OOYyYarOIIMMCS 3a/laHUil [0 MPAKTUYECKUM 3aHATHIM
NOJIpa3elisiioTCs Ha:

-03HAaKOMMTENIbHbIE, IPOBOJMMBIE C IIEJIBI0 3aKPEIUICHHUSI U KOHKPETH3alMi U3y4EeHHOIO
TEOPETUYECKOI0 MaTepraa;

-aHAJIIMTUYECKUE, CTaBALIME CBOCH Leibl0 MOJTydYeHHE HOBOM MH(OpManuu Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

-TBOPYECKHE, CBA3aHHBIE C IOJIY4YEHHEM HOBOH HMH(pOpMAlUU NYTEM CaMOCTOSTEIbHO
BbIOpaHHBIX MOJXO0/0B K PELICHUIO 3a/1a4.

@opMbl OpraHu3alM MPAKTUUYECKUX 3aHATUH ONPEAENSIOTCS B COOTBETCTBUU CO
cnenu(uyeckuMr O0COOEHHOCTSIMH Y4eOHOH TUCHMIUIMHBI W 1ensiMu oOydeHus. OHU MOTYT
IPOBOJUTHCS:

-B UIHTEPAKTUBHOI (opMe (pelieHre CUTyallMOHHBIX 3314, 3aHATHSI 10 MOJIETUPOBAHUIO
peasbHbIX YCIOBUM, JI€JIOBBIE WIPbl, UIPOBOE MPOCKTUPOBAHUE, WMHUTALMOHHBIC 3aHATUS,
BbIE3JHbIE 3aHATHUSI B OpraHu3auuu (IpeanpusaTvs), AeoBas ydyeOHas urpa, pojeBas urpa,
NICUXOJIOTHYECKUI TPEHUHT, KeHC, MO3TOBOM IITYpM, IPYINIIOBBIE IUCKYCCHH);

-B HE WHTEPAaKTHUBHOW (hopMe (BBINOIHEHUE YNPAXKHEHWH, pEleHHEe TUIOBBIX 3a1ad,
pelleHre CUTYallMOHHBIX 3aJ1au U JIpyroe).

Mertonuka MpoBeeHUs MPAKTHUYECKOIO 3aHATHS MOXKET OBITh DPA3JIMYHOM, MPHU 3TOM
Ba)XHO JIOCTH)KEHHUE O0IIEH 1enH JUCIUIUINHBL.

TpeGoBanMs K TPOBEACHHUIO TPAKTUYECKUX 3AHITHI

[TpakTuyeckue 3aHATUS NPOBOJATCS B BHUJE OOCYXKIEHUS OCHOBHBIX THIIOB 3ajady,
CBSI3aHHBIX C TEOPETUYECKUMU BOIIPOCAMH, paCCMaTPUBAEMBbIMU B JIEKIIMOHHOM Kypce U B BUJE
pa3bopa BOIIPOCOB, KOTOPbIE MOTYT BO3HUKHYTh Y CTYAEHTOB ITPY OCBOEHUH MaTepHaa.

Meronuyeckue yKa3aHMsl [0 IPOBENEHUI0 NPAKTHUUECKHUX 3aHATHH MpPHUBEACHHI B
CIIEAYIONMX Mocoousx umeromuxcsd B O0ubianoreke I'YAII B HameyaTaHHOM U 3JE€KTPOHHOM
BU/IE:

1. Mexanuka. Konebanus wu Bonubl. Tepmomumnamuka. COopHuk 3amau //M.W.
Koanenko, F0.A. Kysuenos, M.H.Kyns6unkas, H.I1.JIaBpoBckas, H.H.JlutBunoBa, E.B.
Mouaps , }0.A. HoBukosa, B.®. Opnos, /[.E.Ilorapes, B.K. Ilpununko, E.B. Xonunesa. 10.H.
Hapes, B.b.lllanun, b.®.1Iudpun, C.A. llepdax 2010. 84 c.

2. OnextpuuectBo. Marnetusm. Onrtuka. COopuuk 3amad. /.M. Kosanenko,
H.I1.JIaBpoBckas, H.H.Jlutreunora, E.B. Pytepkos. }O.H. Ilapes, b.®.llludpun, C.A. lepdbax
2013. 80 c.



3. KBanrtoBas ¢usuka. Coopuuk 3amau //, 1.1 Kosanenko, H.I1. JlaBpoBckas, H.H.
JlutBunoBa, B.®. Opnos, ['.JI. Ilnexorkuna, B.K. [Ipunmunko, E.B. Pyrekos, FO.H. Ilapes, C.5
[Mepbak, 2004, S6¢.

11.3. Meroanyeckue ykazaHHs Uis OOYYarOMIMXCSl MO BBIIOJIHEHUIO JIA0OPATOPHBIX
pabor

B xone BbINoJHEHHs 1a0OpaTOpHBIX paboTa OOyYaIOUIMIiCS JOJDKEH YIriyOuTh H
3aKpeNuTh 3HAHUS, MPAKTUYECKHE HABBIKU, OBJAJIETh COBPEMEHHOW METOAMKOM M TEXHHUKOM
IKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue 1abopaTtopHbIX pabOT COCTOUT M3 3KCIEPUMEHTATbHO-TPAKTUYECKOM, pacueTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

Brimonnenue sabopaTopHbIX padOT 0O0y4aromuMcs SIBISIETCS HEOThEMIIEMOM 4acThiO
U3yYeHHs] JUCHUIUIMHBI, ONpeAeNsieMOl y4eOHbIM IIJJAHOM M OTHOCHUTCS K CpEACTBaM,
o0ecrevynBaroIIUM pPelIeHre CIEAYIOMNX OCHOBHBIX 33/1a4 y 00y4aroerocs:

- B paMKax JTaHHOM JUCIMILJIMHBI,

-3aKperieHue, pa3BUTHE W JeTalu3alus TEOPETHUECKUX 3HAHUM, IMOIYYeHHBIX Ha
JCKITHSIX;

-M0JTy4eHHe HOBOW MH(OpMAaILIUK MO NU3y4aeMOl NUCLUILINHE;

-puOOPETEHUE HABBIKOB CAMOCTOSATEIHLHOU pa0dOTHI ¢ JJa00paTOpHBIM 000PYIOBAHHEM H
puOOpaMHu.

3ananne u TpeOOBaHUS K IPOBEICHUIO JIAOOPATOPHBIX padoT

B Teuenme cemecTpa KaKIblii CTYIEHT B COOTBETCTBHH C pabodeil mporpamMmoi mo
nucuurinae dusnka MODKEH BBIMOJHUTH OMPENCICHHOE YHCIIO JIabopaTopHbIXx padoT. Ha
KXKAYI0 JIabopaTOpHYIO paboTy MIIaHUPYETCSl HE MEHee ABYX 3aHITHI: OJTHO - Ha BBIIIOJIHEHUE
U3MEPEHUH, U OJHO - Ha 3amuTy oTdeTa. OTUET MUIIETCS HE BO BpEMsl 3aHATHH, a IOMa WIH B
oubmuoreke.

B nauane cemectpa 10 Hadana 3aHSATHH CTYICHT JAOJDKEH OBITH MPOMHCTPYKTHPOBAH IO
TEXHHKE O€30MacHOCTU MpPH MPOBEIECHUU IabopaTopHbIX pabdor mo dusuke. IIpoxoxneHue
MHCTPYKTaXka (PUKCUPYETCS B CIEIUATBHOM JXypHAJIE; TaM HY)KHO 00s3aT€IIbHO PaCIICAThCS.

B naboparopuio CTYIAeHTHl HODKEH MNPUXOAWTH IMOATOTOBICHHBIMU K Ha3HAUYEHHOM
pabore. HeoOxoammo 3apaHee MpOYUTATh ONMMCaHWE PabOTHI W TEOPETHUECKUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zaena Kypca. He 3albiBaiiTe O peKOMEHJIOBAaHHOW JUTEpaType U
00s3aTeNnpHO MoIy4YuTe B OMOIMOTEKE Bce MOCOOUs, BhITycKaeMble Kadeapo.

BeinonHATe paboTy CTYAEHTY pa3pelaeTcs, JUIIb Mocle J0MycKa, MOJy4YeHHOro mocie
Oecenpl ¢ mpenogasateneM. [IpernomaBaTens J0KEH YOSAUTHCS, YTO CTYACHT IOHUMAET:

KaKMe SIBJICHUs OH OyneT HaOJto1aTh U UCCIIeI0BaTh;

Kakas I1eJIb TIepe/l HUM MTOCTaBJICHA;

KaKMMHU PUOOPaMU U KaK BEyTCS U3MEPEHMUS;

KaK CJIeJIyeT MPOBOJANUTH IKCIIEPHMEHT.

[Tony4eHHslit fomyck K paboTe oTMedaeTcsl pernoiaBaTesieM B KypHalle.

B mpouecce BhImomHEHUs J1a0OpaTOpPHOW pabOTHl HYXHO 00S3aTEeNbHO 3aroJHUTh
IPOTOKOJI U3MEPEHUHN. Y KaKJ0ro CTYJeHTa MPOTOKOJ U3MEPEHUN TOJDKEH ObITh CBOM; BEACHUE
OJTHOTO TIPOTOKOJIAa HECKOJBKMMH CTYJIE€HTaMH BMecTe He momyckaercs. IIpoTokon Bemercs Ha
mucte popmara A4. B npoTokose JOKHO ObITh OTPaXKEHO:

TOYHOE TIOJIHOE Ha3BaHWE U HOMEp J1abopaTOpHON pPabOTBl B COOTBETCTBUHM C
METOIUYECKUM II0COOUEM;

(bamuITis, THUIHAJIB! CTYICHTa U HOMEP TPYIIIBI;

(bamMuIus 1 MHULHAJIBI IPETIOAaBaTENs;

Ta0NMIla TEXHUYECKUX XaPaKTEPUCTUK H3MEPHUTENBHBIX NMPHOOPOB (Ha3BaHue mpubOpa,
pabouuil Tuanas3oH, 1ieHa JIeJIeHUs, KJIaCC TOYHOCTH U JIp.);

napaMeTpsl yCTaHOBKH, Ha HEl yKa3aHHBIC;

pe3ybTaThl U3MEPEHUH;



JlaTa ¥ TOJIUCH CTY/ICHTA.

Bce 3anucu JOJDKHBI BECTHUCHh ABTOPYYKOM, MIAPUKOBOM, KaNMWUIAPHOW WM TEJIEBOM
pyukoil. 3anuch HaOMIOAEHUM M JaHHBIX KapaHJallloM HE JIOMYCKAeTCs, KapaHJalloM MO>KHO
JIUIIb YePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOIa» U NMEPENUChIBAaHUE UX B
KOHIIE 3aHATHUS HAUYMCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas TpaTa BPEMEHU U BO3MOYKHOCTb
JOIYCTUTh OMIMOKY NMpHU nepenuchiBaHud. CTaparelbHOCTh M aKKypaTHOCTb JIY4IlE MPOSIBUTH
npu opopMIICHNHU OTYEeTA.

[To oxoHUaHUU U3MEpPEHUI MPOTOKOJ 00S3aTEIBHO AAE€TCSA Ha MOJIKUCH MPENOo1aBaTeNo.
be3 3Toil moanucu mpOTOKOJI CUMTAETCA HEAEHCTBUTENbHBIM. [loanuch cTyaeHTa B MPOTOKOJIE
0003Ha4yaeT, 4To OH OTBEYACT 3a BCE IPOBEJICHHBIE HM3MEPEHUS, a MOJIUCH MpPEernoaaBaTess
O3HayaeT, 4yTo paboTa NEHCTBUTENHHO BBHINMOJHSIACK U YKa3aHHbIC 3HAYCHHS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TEM CTYJIEHTOM, KOTOPBIN COCTABUII POTOKOJL.

[To pesynbTaram, 3a)MKCHPOBAHHBIM B MPOTOKOJIE M3MEPEHUH, CTYAEHT J0Ma IHIIET
OTUeT W 3alIMIIAeT €ro Ha cienaymoomeM 3aHaTuu. [Ipu 3amuTe oTyeTta MOryT OBITH 3a/JaHbI
ar00ble BOMPOCHI MO TEOPUM HM3Yy4aeMOro SIBJICHHS M IO MOJYYCHHBIM pe3ylbTaTaMm. 3a
MPUHSTHIN OTYET MPEIoiaBaTeNb BBICTABISET CTYIEHTY OILICHKY U IOCJe 3TOT0 COO0IIaeT HOMep
Y Ha3BaHWE CIICAYIOMIEH JJabopaTOPHOM PabOTHI.

Crtpykrypa u hopma oTuera o 1abopaTopHOil paboTte

OT4er JOKEH COepKaTh CIENYIOIINE Pa3aebl:

1. Lens paboTHI.

Ona cdopmynupoBaHa B ONHCAHWU JaOOPAaTOPHON pabOTHI, OTTyAa €€ CJIeayeT
MepenucarTh.

2. Onucanue 1a60paTOpHON YCTaHOBKHU.

Ornucanune yCTaHOBKH JIOJKHO OBITh KpaTkuM. ClieyeT orpaHuunuThCs (QyHKIMOHATBHOM
WIM 3JEKTPUYECKON cXxeMoW ycTaHOBKHM. He HyXHO NpUBOAMTH BHEUIHETO BHUAA IMPUOOPOB.
Jlanee HeoOX0IMMO OIKCATh AKCIIEPUMEHT U MEePEUUCTUTh U3MEPUTEIbHBIE IPUOOPHI B Ta0IHIIe
TEXHUUYECKUX XapaKTEPUCTUK, IEPEHECEHHON U3 TPOTOKO0JIa U3MEPEHU.

3. Paboune Gpopmybl.

Pabounmu Ha3BIBAaIOTCS TOJMBKO Te (OPMYJBI, IO KOTOPBIM HENOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCIICHUS UCCIeayeMbIX BenuunH. CrneBa B ¢popMylie JOHKHO CTOSTh TO, YTO
CIIeIyeT ONpeAeNuTh, ClipaBa - TO, YTO U3MEPSIIOCh B paboTe UM U3BECTHO. Bce npuBeaeHHbIE
bopMyITBI TOMKHBI OBITH TPOHYMEPOBAHBI.

BriBoa hopmyst U TpOMEXXYTOUHBIE BBIPAXKEHHS B 9TOM paszielie MPUBOIUTH HE HYKHO.
@opmynbl i BBIYUCICHHUS TOTPEIIHOCTEH M TPOBEIEHUS MaTeMaTU4yecKol o00paboTku
Pe3yJIbTaTOB U3MEPEHUN B ATOM pa3zielie TOXKe HE MPUBOIATCS.

4. Pe3ynbTaThl U3BMEPEHUM U BBIYUCIICHUI.

B stoM pasnmene otuera MOJDKHBI OBITH MPUBEIEHBI BCE M3MEPEHHBIC W BBHIYMCIICHHBIC
pe3ynbTaThl. [l0 BO3MOXKHOCTH, WX HYXHO MPEACTaBISATh B BHUAEC HATrMAIHBIX Tabmui. B
MPUBOAMMBIX 3HAYCHUSIX HEJIb3sI OCTABJIATH JIUITHUE ECATUYHBIE pa3psasl (oapoOHee 00 3TOM
noiier peub HukKe). B pabore MoxkeT ObITh HECKONBKO 3aJaHUN, BCE OHHM JOJDKHBI OBITh
IIPUBENIEHBI B 3TOM pa3/ele.

5. IlpuMepsl BBIYUCIICHUM.

B sTom pasznene oTdera AOMKHBI OBITH MPHUBEACHBI MOIPOOHBIE MPUMEPHI BHIYHCICHUM
no Kaxaou pabodeit popmyne. He Hy)KHO MPUBOAUTH BCEX BBIYMCICHUH, BIIOJIHE TOCTATOYHO
OJIHOTO IpUMepa MO KaXI0oW Gopmyie. DTOT pa3fen HyXEH ISl TOTo, YTOOBI MPEno1aBaTelto
OBLJIO JIerye HalWTH OMUOKY B BEIYUCICHUSIX UM U3MEPEHUSX, €CITU TAKOBBIE BCTPETATCSI.

6. BerurciieHue norpemnHocTeil.

B »TOoM pa3zmene oTdera MOJDKHBI OBITH TPEACTABIEHBI (HOPMYINBI, MO KOTOPHIM
MIPOBOAMIIACH MaTeMaTHdeckas o0paboTka pe3ynbTaToB M3MepeHuil. JlomKHbBI ObITh BBIBEICHBI
GbopMyIbl, TO KOTOPHIM BBIYHCISUINCH CUCTEMATHUYECKWE M CIYYailHbIE MOTPEIIHOCTH U
MIPEICTABICHBI TPUMEPHI BEIYUCICHUH 110 KaKI0W U3 HUX.



DTOT pa3zen oTueTa caMblil CIIOKHBIN JJ1s cTyIeHTOB. [1o Hemy OoibIlie BCEero BOIPOCOB,
B HeM Oojbiie Bcero omwuOoK. Teopus MOTrpenrHocTe OOBIYHO ObIBACT HANWCaHA s
MOJTOTOBJICHHOTO YWTATENsI, 3HAKOMOTO C BBHICIICH MaTeMaTukoil. B Hacrosiem mocoOuu
aBTOPBI MOCTAPAIUCh OCTaBUTH JIUIIb CAMOE BA)KHOE IO ATOW TeMe M M3JIOKUTh MaTepHal Io
BO3MO>KHOCTH IIPOCTO.

7. I'padpyiku 1 puCyHKH.

HebGonpmme rpaduku u pUCYHKH pa3MEIIArOTCs B TEKCTe, a Oombimme - Gopmara A4 -
INPUBOJATCS HAa OTACIbHOM JHcTe. B mo0oM cilydae OHU JOJKHBI OBITh MOANUCAHBI U
NPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITH CCBUIKM B TEKCTe oTueTa. [ paduku 00s3aTerabHO
BBITMOJHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kaxxaoi ocu JOKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA W B KaKMX CJMHUIIAX BJOJIb HEe OTKJIaabIBacTcs. Ha camMmx ocCsAX JTOJDKHBI OBITh
HAHECEeHbI TOJBKO Y3JIbl KOOPJIWHATHOW CETKHU. VI3MepeHHbIe Ha OMbITE 3HAUYECHHUS MOANUCHIBATD
Ha ocsx He cienyer. Ha rpaguk 00s3aTenbHO HAaHOCATCS BCE SKCIEPUMEHTAJIbHBIE TOYKH, U
MPOBOAUTCA coequHstomas ux JuHus. OKOJO0 OJAHON WM HECKOJbKHUX TOUEK OTKIIAJIbIBAIOTCS
CHCTEMaTHUYECKHE TOTPEIIHOCTH COOTBETCTBYIOUIMX H3MepeHHuil (moxpodHee 00 3TOM MOHAET
peyb HIKE).

8. OKoHUaTeNbHBIE PE3YIbTAThI, UX 00CYXK/ICHHE, BHIBOIBI.

B »TOoM pazgene oTdyera HYKHO MOABECTH HUTOr MpojAeiaHHOW paborel. Cnemyer
HaIKMCaTh, KAKMUE MOJIYYCHbI BEIMYUHBI, U C KAKUMU MTOTPEUTHOCTSIMHU.

Ecnu u3mepeHus nmpoBOIUINCH PasHBIMU METOAAMU, TO O0SI3aTEIbHO HYKHO CPaBHHUTH
3TH Pe3yJabTaTbl M UX IOTPELIHOCTH, CHENaTh 3aKJIIOYEHUE, KaKOW METOJ Jydlle, TOYHEE,
ynobHee.

Ecnu u3BecTHO TaOIMYHOE 3HAUEHHE W3MEPEHHOW BEIUYMHBI, TO HYXKHO 00S3aTEIIbHO
CPaBHHUTH €r0 C MOJyYEHHBIM Ha OIbITE 3HAYEHHEM U J1aTh apryMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIIAJICHUU WM HECOBIAJACHUU.

Ecnu B paboTe 3Ha4eHHs OJHOW M TOW K€ BENIMYHMHBI MOJYYEHBI IKCIIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TH PE3YyJIbTaThl HY>)KHO 00s3aTE€/IbHO CPAaBHUTh U J1aTh apryMEHTHUPOBAHHOE
3aKJII0ueHre 00 UX COBMA/IEHUU WIJIM HECOBIAICHUU.

B cnywae, xorja Mexay CpaBHUBA€MbIMM BEIMYMHAMU HMMEIOTCS HEAOIYCTUMBbIE
pPacXoKJIeHUs, 3TO HYXHO 0053aTelbHO OTMETHTh B OTYETE M BBICKAa3aTh IPEAINOJIOKEHHUE O
BO3MOXKHBIX MPUYMHAX ITOTO HECOBMACHUSI.

Ecnu B paboTe cTaBUIOCH LIEIbI0 MPOBEPUTH KaKOKH-TO (GU3MUECKUN 3aKOH HIIM H3YyYUTh
ABJIEHUE, TO B JaHHOM pa3jieie HeoOXOIUMO JaThb OOOCHOBAHHBIM OTBET Ha IOCTaBICHHBIN
BOIIPOC.

BbiBoA 10MKEH COOTBETCTBOBATH 1I€JIU PAOOTHI.

TpeboBanus k oopMIIeHHIO OTYETa 0 TabopaTOpHOH paboTe

OtueTt 1o nabopatopHoi paboTe TOJDKEH BHITOJHATHCS HA JaucTax hopmaTta A4. 3anucu
Ha JTUCTaX BEAYTCS TOJIBKO C 0JIHOH cTopoHbl. [1o kpasM nucTa n1omkHaA OBITH OCTAaBIEHA paMKa
mpuHOM He MeHee 20 MM. DTy paMKy PUCOBATh Ha JIUCTaX HE HYXHO, HO U 3acTyNaTh 3a HEE He
cienyer. B pamke B BepXHEM TII0JIE HYKHO JIMIIb IIOCTaBUTh HOMEpP CTPAHMIIBL.
[IpoHyMepOBaHHBIMU JIOJDKHBI OBITH BCE JIMCTHI OTYETA, HAUYMHASI C TpeTbero. [lepBbIit mucT —
TUTYJIBHBIA U BTOPOM JIUCT — MPOTOKOJI U3MEPEHUI, HE HYMEPYIOTCS.

Ortuer cnenyer nucarb oT pyku. Eciu Bel ncnonb3yere uykue 3aroToBKH, TO OyabTe
TOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAaHHBIE» OLIMOKH, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCHUTCA K opMysiaM, KOTopble Bl mojcMOTpenu y Koro-To, a He BHIBEIM CAMH.
Jlyume cnpocuth npenojaBarens. OH MOJACKAXKET WIM TMPOBEPUT, MpaBUIbHO 1M y Bac
MOJTYYUIIOCh.

TuTynbHBIA TUCT PabOTHI MOXKET OBITH HAMKCAH OT PYKH WM HalleyaTaH Ha MPHUHTEpE.
DJIEKTpOHHAs BEPCUS TUTYJIBHOIO JINCTa HaxonuTces Ha cante ['Y Alla.

Metonuyeckiue yKazaHHs IO BBIMOJHEHUIO JIA0OPATOPHBIX paboOT MpUBEICHBI B
CIEMYIOMUX TMocoOmsix, uMmeronuxcst B oubnumoreke ['YAII B HameyaTaHHOM M AJIEKTPOHHOM
BU/JIE:



1 Mexanuka. Konebanus u BomHbl. MonekymspHas ¢usuka. JlabopaTtopHbiid
npaktukym //U.U. Kosanenko, H.II. JlaBpoBckas, H.H. JlutBunosa, I'.JI. [lnmexorkuna, /JI.E.
[Torapes, B.K. [Tpununxo,. FO.H. Lapes, b.®. lludpun, 2014, 132 c.

2. DnekTpuuecTBo U MarHeTusM. Jlaboparopusiii mpaktukym// /E.H. Kotnukos, C. 5.
[Mepbak, W.N Kosamenko, F0.A. Kysneno, M.H. Kyns6unkas, H.I1. JlaBpoBckas, H.H.
JlutBunosa, I'.JI. [Inexorkuna, B.K. IIpmmmnko, E.B. Pyrekos, , FO.H. Ilapes, b.®. lludpun,
2010,84 c.

3. BonnoBass onrtuka JlaGopatopueiii mpaktukym //E.H. Kormukos, W.II.
Kpexrynosa, H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tponun 2013 68 ¢
4, KBanToBass ¢usuka. Jlabopatopubiii mnpaktukym //I.A. BecuuueBa, WU.U

Kosanenko, H.II. JlaBpoBckasi, H.H. JlutBunosa, B.®. Opnos, B.K. Ilpununko, C.I1.danees,
E.B.Xonunesa, }O.H. Ilapes, b.®. [ludpun, 2008, 80 c.

11.4. Meroanyeckue yKa3aHus TUTS 00yJaroIIIXCst o MIPOX 0XKJICHUFO
CaMOCTOSITENIbHOM PabOTHI

B XoJ1e BBINONHEHUSI CAaMOCTOSATEILHOW paOOThI, OOYUYAIOMIMICS BBITOIHAET paboTy 1O
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPETojaBaTelisi, HO 0€3 ero HermocpeJICTBEHHOTO
YUYaCTHS.

Jlist oOydarommxcsi 1Mo 3a04HOM ¢GopMe OOydUeHHs, cCaMOCTOsITeNIbHAs padoTa MOXKET
BKJI0YATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBITTOJIHEHHST CaMOCTOSITENBHOM paboThl, y oOydaromierocs (GopMupyeTcs
nenecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKA B YCBOGHHWW M CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHWH, 00SCIICUMBACT BBICOKUI
YPOBEHb YCIICBAEMOCTH B TIEPUOJ OOYUYCHHS, TIOMOTaeT IOJYYUTh HABBIKM TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeroanyeckuMu ~ MaTepHaliaMH, — HAMpaBJISIOIIUMH  CaMOCTOSITCIIbHYIO  paboTy
00yJarouuxcs BISIOTCS:

-y4e0HO-METOIMYECCKHUI MaTepPHaJl 10 TUCIUILIHHE;

-METOJIMYECKUE YKa3aHUs 10 BBIMOJTHCHHIO KOHTPOJIBHBIX pa0OT (ISl 00y4aronuxcs Mo
3a04HOM opMe 00yUeHUS).

11.5. Meroanueckue yka3zaHus s OOYYaAIOIIUXCS MO TMPOXOXKIECHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MpPEJyCMaTpUBACT KOHTPOJIb KauecTBa 3HAHWUU
00y4aromuxcsi, OCyIIECTBIIEMOTr0 B TEYEHHE CEMECTpa C ILIEJbI0 OLICHMBAHMS XO0/a OCBOEHUS
JUCITUTIAHBI.

OcHOBHBIMU (paKTOpaMH TEKYILETO KOHTPOJIS 3HAHUM OOydyarouuxcs SIBJISETCS YCTHBIN
ONpOC Ha JIEKIMOHHBIX WIM NPAaKTUYECKUX 3aHATUAX, 3alluTa JabopaTOpHBIX padoT.
CpencTtBaMu  TEKYIIETO KOHTPOJSI MOTYT OBITh Oecembl TpernojaBareisi W CTYJEHTa,
KOHTPOJIBHBIE BOIPOCHI M 3aJaHMsi, KOMIBIOTEpHBIE TeCThl. IIpuMepbl BONPOCOB TECTOB
npuBeeHbl B Tabnuue 18.

Texymield KOHTPOJb YCIIEBAEMOCTH NPOMUCXOAMT B BHJIE OLEHOK 3a JIaOOpaTOpHbIE U
MpakTHYeCcKHe paboThl U TECTHI.

Pe3ynbTarhl TEKylero KOHTPOJIs YCIEBAEMOCTH CIYXaT OCHOBOM ISl IPOMEXYTOUHOMN
aTTeCcTallMu: MOJIy4EeHHUs 3aueTa WIM JOMyCKa K 3K3aMeHy Wiu Au¢depeHInpOBaHHOMY 3a4eTy
1o y4yeOHOM JUCLHUIUINHE.

B TeueHue cemecTpa Ay AOMyCcKa K 3K3aMEHY WIH AUPPEpEeHIHPOBAHHOMY 3adeTy
CTYACHTY HE0OX0MMO c/1aTh He MeHee 75% 1abopaTopHBIX U MpaKkTHUYecKuX padot. B cioydae,
€CJIM CTYJEHT 0 YBaXXUTEJIbHOI MPUYKMHE HE BBHIIOJHUI TPEOOBAaHUS TEKYIIETr0 KOHTPOJIS, EMY
IIPEIOCTABIISETCS BO3MOKHOCTD CIIaTh 33JJ0JDKEHHOCTH 110 MPOIYIICHHBIM TEMaM.

11.6. Meroanueckue yKa3aHus sl 00YyJAIOMIUXCSI IO TIPOXOKACHUIO TIPOMEKYTOTHOM
aTTeCTallHH.



CucremMa OLIEHOK IpU IPOBEIEHUU IPOMEKYTOUHOM aTTECTAllMM OCYIIECTBIIAETCS B
cooTBeTCTBUU ¢ TpeboBanmsmu [lomoxkennit «O TekymeM KOHTPOJE YCIIEBAEMOCTH U
IPOMEXYTOUHOU arrectauuu cTyfaeHToB ['YAII, oOyyaromuxcss 1O MpOrpaMMbl BBICHIETO
oOpazoBanusi» U «O MOAYJIbHO-PEUTHHIOBOM CHCTEME OILICHKM KadecTBa ydeOHOW paboThl
crynentoB B ['YAIl»

[IpomexyrouHnas  arrectauus  OOy4yaroUIMXcs  IpeIycMaTpUBaeT  OLCHUBAaHUE
IPOMEXYTOYHBIX M OKOHYATENbHBIX Pe3yJbTaToB oOyueHHs 1mo aucuuruinHe. OHa BKIIIOYAeT B
cedst:

-9K3aMeH — (OpMa OIICHKH 3HAHUH, MOIYUYEHHBIX OOYYaIOUIMMCS B MPOLECCEe U3YUEHUS
BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHOU pabOThl, CIIOCOOHOCTH MPUMEHSTH
UX JUISl pElIeHHs IpaKTUYECKMX 3aJad. OK3aMeH, Kak IPaBWJIO, IMPOBOJUTCS B IEPUOJ
9K3aMEHALIMOHHOM CECCHM M 3aBEPIIAETCA aTTECTALMOHHOW OLIEHKON «OTIMYHO», «XOPOLIO»,
«YZAOBJIIETBOPUTEIBHOY, HEYIOBIETBOPUTENBHOY». BOIIPOCHI K 3K3aMeHaM IPUBEJIEHBI B Ta0JINLE
15. Dx3aMeH MOKET MPOXOAUTH B BHJIE YCTHOTO OMPOCA WIJIK TECTUPOBAHUSL.



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




