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AHHOTaUs

JuctmmumHa «Pu3nka» BXOAUT B 00pa3oBaTEIbHYIO MPOrPaMMY BBICIIIETO 00pa3oBaHUs
— mporpamMy OakajaBpuaTa II0 HalpaBJICHUIO MOArOTOBKM/ —crenuansHocTH 27.03.04
«YTpaBieHHe B TEXHUYECKHX CHUCTEMax» HaNpPaBICHHOCTH «YTpaBieHHEe W WH(POpMaTHKa B
TEXHHUYECKUX crcTeMaxy. JucuurmnmHa peanusyercs kadenpoit «Ne3y».

JlucuuiuiHa HaresieHa Ha ()OPMHUPOBAHUE Y BBITYCKHUKA CIETYIONIMX KOMITCTCHIIHNA:

OIIK-1 «CriocoOeH aHamM3upOBaTh 3314l MPOPECCHOHATBHON ACSITETFHOCTH HA OCHOBE
MIOJIOXKCHHH, 3aKOHOB M METOJIOB B O0JIACTH €CTECTBEHHBIX HAYK U MAaTEMATHKHN

OIIK-2 «Cmocoben ¢opMyanpoBarh 3afadd NPO(PECCHOHANBHON JEesTETbHOCTH Ha
OCHOBE 3HaHWA, MPOMUIBHBIX pa3leiioB MAaTEMAaTHYECKHMX M €CTECTBEHHOHAYYHBIX IMCIUILUINH
(Mopmyneit)»

ConepkaHue IUCHUIUTMHBI OXBaThIBAET KPYT BOIPOCOB, CBS3aHHBIX C IMPOOJIEMaMH
o0mieit Gpusuky.

[IperonaBanre TUCHMIUIMHBI TPEAyCMaTpUBaeT cClieAykomme (HOpMbI OpraHHU3alUuu
y4eOHOTO0 Tpoliecca: JISKIINH, JabopaTopHbIe PadOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIbHAS
pabora.

[TporpaMMo#l TUCHMILIMHBI MPETyCMOTPEHBI CIEIYIOIUE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHASI aTTeCTaIUs B (popMe 3K3aMeHa.

OO0mast TpyJ0eMKOCTh OCBOCHHS JUCIHUIUIMHBI COCTaBlsieT 12 3adeTHbIX eauHuI, 432
Jaca.

SA3bIK 00y4YeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
WU3MEPEHUSX, BEIUMCICHHUSIX U 00pa0OTKe pe3yIbTaTOB N3MEPCHHIA;

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

1.2. JlucuMIuiiHa BXOJHUT B COCTaB 005A3aTeIbHOM YacTH 00pa30BaTEIbHOM MPOrpaMMBbI
BEICIIero oopazosanus (nanee — 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) Kon n HanmeHoBaHue Kon n HauMeHoBaHME HHAUKATOpa
KOMIIETEHITNH KOMITETEHITNH JIOCTHIKEHUS] KOMITIETEHIIUU
OIIK-1 Cnocoben
aHAIU3UPOBATH
sanaun p OIIK-1.3.1 3HaeT OCHOBHEIE ITOJIOKECHUS,
. | 3aKOHBI U METO/IbI €CTECTBEHHBIX HAYK U
npodeccuoHanbHOMI
O6menpodeccuoHanbHbIe | ACSTEIHLHOCTH HA MATCMATHKH
P . OIIK-1.Y.1 YMeeT npuMeHsTs 6a30BbIC
KOMIIETEHITHH OCHOBE TIOJIO’KEHUH,
€CTECTBEHHOHAYYHbIC U MATEMATUYECKUE
3aKOHOB U METO/IOB B
3HAHUSA JUIA pelleHus 3a1a4
obnactu .
PO EeCCHOHAIBHON e TETHHOCTH
€CTECTBEHHBIX HAYK U
MaTeMaTUKHU
OIIK-2 Cnocoben
dbopMynupoBath
3a1a4u
npodeccuoHaNbHOM

NESITeTbHOCTH Ha
Ob6menpodeccnoHanbHble | OCHOBE 3HAHUH,
KOMIIETCHI[HH PO UILHBIX
pasnenos
MaTeMaTHYECKUX U
€CTECTBCHHOHAYYHBIX
JTUCIIATUTHH
(Momyeit)

OIIK-2.3.1 3naet npoduiabHbIE pa3aessl
MaTeMaTHYeCKUX U €CTeCTBEHHOHAYYHbIX
JUCLUIUINH

2. Mecro nucuumianssl B ctpykType OI1
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYECHHUH CIEAYIOIINX AUCLUTIINH:
IPYU U3YYEHHUH CIETYIOIMINX AUCIUTIINH:
— « Maremaruka. AHaTUTHYECKasi TEOMETPUS U JTMHEHHas aaredopay,

— « Maremaruka. AHaIMTHYECKAS reoMeTpud U JIMHEeMHas anre6pa»,
- «MaremaTtuka. TCOpI/IH BCpOHTHOCTCﬁ N MaTEMAaTHYCCKasa CTAaTUCTHKA».

3HaHI/I$I, IMOJIYYCHHBIC IIpU H3YUCHUHU MaTCpuajia HaHHOﬁ JUCHUITIIIMHBI, MUMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJI30BAaTbCA IMPU U3YUCHUH APYTUX AUCHUILINH
- « 3HCKTpOTCXHHK8.>),




—  « DIEeKTpOHHUKaY,

3. O0BeM U TPYAOEMKOCTh AUCITUTITHHBI
Janaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYJOSMKOCTH OTICIBHBIX BUJIOB Y4€OHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IPeACTaBICHbI B

Tabnuiie 2.

Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTIINHBI

N TpynoeMKOCTb 10 ceMecTpam
Bun yaeOHO# paboThI Bcero Nol N N3
1 2 3 4 5
Oowasn mpyooemKochb OUCyuUnIUHDL, 19/ 432 4/ 144 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu
AyoumopHhuie 3anamus, BCETO Yac. 204 68 68 68
B TOM YHCJIE:
nexmun (JI), (gac) 102 34 34 34
npaktudeckue/cemunapckue 3aastus  (I13), 17 17
o1 17
(gac)
naboparopusie padbotsl (JIP), (dac) 51 17 17 17
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 135 54 45 36
Camocmosmenvnas paboma, Bcero (dac) 93 22 31 40
Buo npomesicymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
madd. 3ager, sk3amer (3auer, Judd. 3aug, OK3., OK3.
DK3.*%*) OK3.
[IpuMeuaHue: — KaHIWIATCKHi SK3aMeH
4. ConepskaHue TUCHUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3/iejaM U BUIaM 3aHITHIM.
Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.
Tabmuma 3 — Paznensl, TeMbI TUCIUIUIAHBI, HX TPYJTOEMKOCTh
Pazgensl, Templ quctuiuinHel | JIekmmm I13 (C3) (wac) | JIP (wac) |KII (uac) |CPC (uac)
(dac)
Cewmectp 1
Paznen 1. Mexanuka 11 8 7 8
Paznen 2. Konebauus 1 BOJIHBI 11 6 7 7
Paznen 3. MonekynsapHas puznka 12 3 3 8
Hroro B cemecTpe: 34 17 17 22
Cemectp 2
Pazpen 4. DnexkTpuyecTBoO 11 7 8 10
Paszmen 5. Marnetusm 11 8 6 11
Pazgen 6. Onrtuka 12 2 3 10
Hroro B cemectpe: 34 17 17 31
Cemectp 3




Pazgen 7. KBanToBas onTuka 11 5 7 13
Paznen 8. KBanToBas MexaHuka 11 9 3 14
Pasnen 9. Craructuueckas Gpusuka 12 3 7 13
Hroro B cemecTpe: 34 17 17 40

Hroro | 102 51 51 0] 93

[IpakTuyeckas TMOArOTOBKA 3aKJIIOYAaeTCS B  HENOCPEICTBEHHOM  BBIIOJIHEHUH
OoOy4JarlolUMUCS  OMNpEeNeJIeHHbIX  TPYAOBBIX  (YHKUIWH,  CBSI3aHHBIX ¢ Oya;yulei
npo¢eCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3elioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3elioB U TEM JICKIIMOHHOTO ITUKJIa

Howmep paznena HasBanue u conep:xanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pazgen 1. MexaHuka

[Ipenmer mexanuku. Mexanudeckoe aBuxkeHue. [loHsTue coctosiHus u
JETEPMHUHU3M B KIIACCHYECKOM MEXaHHMKE. YPaBHEHUS IBHKECHUA. [ paHuUIbI
NPUMEHUMOCTH  KJIACCUYECKOM MeXaHUKU. PensaTuBHCTCKass W KBaHTOBas
MEXaHHKa

KunemaTuka nBHXeHHsI MaTepuaibHOM TOYKU. CKOpPOCTh M YCKOpPEHUE.
HopMmanbHoe u KkacaTenpHOE YyCKOpeHUsA. Pananyc KpUBHU3HBI TpPACKTOPHHU.
OcHoBHas 3ajlaya KMHEMAaTUKW MaTepuadbHOW Touku. KuHemaruka HBUKEHUS
aOCOIFOTHO TBEPJAOTO Tella. BpaiieHue TBEpAOTO Tella BOKPYT HEOABM)KHOMN
ocu. CBS3b JIMHEHHBIX U YIJIOBBIX BEJIMYUH IPU BPAIIATEIIbHOM JIBHYKEHUU.

Nuepumanbubie cucteMbl oTcuyeta. OCHOBHBIE 3aKOHBI KJIACCHYECKOM
TUHAMUKH - 3akoHbl HprioTona. OcHOBHasi 3ajqavya JUHAMUKH MaTepHATbHOU
Touku. HemnepuuanbHsle cuctemsl oTcyeTa. CHIlbl HHEPUUHU. 3aKOH COXPaHEHUS
umiynbcea. LlenTp macce u ero nmwkenne. Cuctema IieHTpa Macce.

Mexanuueckasi pabota u mMoirHocTh. Kunernueckast sueprus. [lons cu.
KoHcepBaTuBHBIE U AMCCUIIATUBHBIE CWJIBL. Y CJIOBHE MOTCHIMATBHOCTHA MOJS
cui. 3aMKHYThIE M HE3aMKHYThIE cucTeMbl. [loTeHInanbHas YHEPrus CUCTEMBI.
CBsi3b MEXTy MOTEHIIMATBHON HEPTUEH U MOJEeM KOHCEPBATUBHBIX CHJ. 3aKOH
COXpaHEHUs MEXaHWYeCKOU sHeprun. CUCTEMBI €IUHHII.

MoOMEHT cuiibl U MOMEHT HMIIyJbca. YpaBHEHHE MOMEHTOB. 3aKOH
COXpAaHEHUsT MOMEHTa uMIlyJdbca. MOMEHT uMIyJbca TBEPAOrO Tela
OTHOCUTENIHO HEMOJBIKHON ocu. MomeHT uHepuuu. OCHOBHOE YpaBHEHHE
JUHAMUKH BpalaTEIbHOTO JBUKEHUS TBepAoro Tena. KuHetnueckas sHEprus
BpAILIAIOIIErOCsT TBEPJOTO Tejla. YPABHEHUS JIBMOKEHUS U YCIOBHS PABHOBECHS
TBEPAOIO TeNa.

[Ipuntunn  otHOCcWTEeNnbHOCTH [ammies, mnpeoOpazoBanus [ ammmes.
[Toctynate! crienuanbHON Teopun OTHOCUTENbHOCTU. [IpeoOpa3oBanus Jlopenna
U cieactBus M3 HUX. OCHOBBI PENATHBUCTCKOM MexaHuUKW. MHTepBan, ero
WHBAapUaHTHOCTb. PengatuBucTckuii  MMIyJIbC. OcHOBHOE  ypaBHEHHE
PENATUBUCTCKON TUHAMUKH. KHHETHYeCKass SHEPrusl peasiTUBUCTCKON YaCTHIIBI.
CBs3b Maccel U 3Hepruu. CBsi3b MEXAY DHEPrued M UMITYJIIbCOM YacCTHIIBI.
OcHOBHBIE HIeH 00IIeH TEOPUU OTHOCUTEITLHOCTH

Paznen 2 ®dusnka KonebaHuil 1 BOJIH
["apMoHMYECKHH W aHTrapMOHMYECKHH OCIULISATOp (MaTeMaTHYeCKUun




MasATHHUK, (U3MYECKUN MasSTHUK, KOJEOAHWS TMOJ JCUCTBHEM YIPYTOW CHJIBI).
Crnoxenue kosneOanuii. DU3NYECKHI CMBICI CIEKTPAJBbHOTO PaA3JI0KECHHUS.
HuddepennmnanbHoe  ypaBHeHHEe  KoseOanwii. CBOOOJIHBIE, 3aTyXaroIlue
Kosebanus. BeinyxaeHnsie konebanus. Pesonanc.

Kunemartuka BOTHOBBIX IPOLECCOB (IUIOCKHUE U ChEepUUECKUE BOJIHBI).
BonnoBoe ypaBHenue. [Ipuniun cynepnosunuu. DHeprus BoaHsl. I[Totok
sHepruu. IHTeHCUBHOCTH BOJIHBL. CTOsi9ast BOJIHA. 3BYK. OCHOBHBIE
XapaKTePUCTHKH 3BYKOBOW BOJIHBL. D¢ ekt Jlomnepa 11t 3ByKOBBIX BOJIH

Pasnen 3

MornekynsipHas pusnka

TepmoauHaMu4Yeckue COCTOSIHUA U mpouecchl. [loHstne ¢yHKIMK
coctosiHus. BHyTpeHHss sHeprus. KommdectBo Teruorsl. PabGora Tenma npu
u3MeHeHnHn ero oOnema. llepBoe Hawanmo TtepmoauHamuku. TemmnepaTtypa u
BHYTPEHHSAS HHEpPrus Kak (QYHKUHA COCTOAHHUA. TernoeMKocTb. ODHTpOIus.
Bropoe u tperbe Hauana TepmoanHaMuku. Teopembl KapHo. 3akoH Bo3pacTaHus
sHTponuu. [lopsanok u 6ecnopsiiok B npupone. TepMoanHamMuueckue GyHKIUH.

WUneanpHplii 123  (ypaBHEHHE COCTOSIHMSI, BHYTPEHHSISI SHEprus,
TEIUIOEMKOCTH, YypaBHEHHE aauabarbl, paboTa MNpH pa3IMyYHBIX IpOLECcCax,
sHTpomnus). BeposarHocts u ¢uykryarun. Pactipenenenus Makcsemia. Ckopoctu
TEIUIOBOTO JIBWKEHUS MosieKyld. CpenHsisi KUHETHYECKas SHEPIUs MOJIEKYII.
OcHOBHOE ypaBHEHHE KMHETUUYECKOI Teopuu HaeanbHbIX razoB. Pacnpenenenue
bonbimana. DHTponus U BepOATHOCTb. Da30Bble PABHOBECUS U IPEBPAILCHHUS.
DneMeHThl HEpaBHOBECHON TEPMOJIMHAMUKU. SIBIEHMS NepeHOoca, KHHETUYECKUE
asiieHus. KonneHcuposanHoe coctossHue. KnHeMaTnka U IMHAMUKA KUAKOCTEN
U ra3os.

Pasnen 4

DIEeKTPUYECTBO.

DneKTpocTaTUKa B BaKyyMe. 3aKOH COXPAaHEHMsI JJIEKTPUYECKOTO
sapsina. 3akoH Kynona. Cucremsl enunun. [Ipunnun cyneprnosunuu. CHCTEMBI
BAPSHKEHHBIX YACTHI. DJIEKTPUUECKHUI NUMoib. PaboTa cuil 31eKTpoCcTaTuuecKoro
mons. TeopemMa O NHMPKYISAIMM BEKTOpa HampsbkeHHOCTH. [loTeHuuanbHOCTh
DIICKTPOCTATHYECKOTO TOJsl. HampshkKeHHOCTh M MOTEHINAN 3JIEKTPOCTATHUECKOTO
Tons, cBs3b MexJy HUMH. Teopema ['aycca Juist 3J€KTpOCTaTHUECKOro MOJIsS B
sakyyme. [Ipumenenue reopemsl ['aycca k pacdery nosien.

OnekTpocTaTuka B BemlecTBe. Tumbl AudIeKTpuKoB. Ilomspuzanus
TdIeKTpukoB.  CBOOOMHBIE ¥ CBsI3aHHBIE  3apsfbl.  Jludnekrpudeckas
BOCIIPUMMYHUBOCTh.  JlM3JeKTpuyeckass  MPOHUIAEMOCTb.  DJIEKTPHUUECKOE
cmemenne (MHAyKnus). Teopema ['aycca uist SJEKTpUYECKOTO TONS B
IURJIEKTPUKE. Y CIOBUS HA TpaHMIE pa3ziena ABYX IUAJIeKTpukoB. [lose BHyTpH
MPOBOJHUKA HM Yy ero mnoBepxHocTH. OOmas 3amavya dIEKTPOCTATHKHU.
DNEeKTPOEMKOCTb ITPOBOIHUKA.

Konnencaropel. DHEpPrusi CUCTEMBI AIIEKTPHUYECKUX 3apsOB. DHEPTHUs
3apsDKEHHOr0 MpoBOAHMKA. OOBEMHash IJIOTHOCTh 3HEPTUM  AJNEKTPHUECKOTO
OIS

VYcnoBust  CyIIECTBOBaHMS — DJIEKTPUYECKOTO  TOKa.  YpaBHEHHE
HETPEPBIBHOCTH.  DIEKTPOABIKYIIAas  CHJIa. HemoTeHIMambHOCTh  TOJIS
CTOpOoHHMX cui. 3akoHel Oma wu JDxoyns-JleHma B UWHTErpanbHOM U
mnddepeHnranbHoN hopmax.

Pazgen 5

DNEeKTpoANHAMUKA

Maruutocratuka B BemectBe. HamaramuyeHHOCTb. MOJIEKYJISIpHBIE TOKH.
MaruuTHass BOCIPUMMYMBOCTh. MarHuTHash NpPOHULAEMOCTb. HamnpsskeHHOCTh
MarHuTHOTO ToJisd. JlnamarHeTuku, napamarieTuku, Geppomaranetuku. Teopema
O LHPKYIALHUUA BEKTOpa HAMPSHKEHHOCTH MArHUTHOTO TOJs (MHTErpaibHas U

mnddepernmanbHas GopMbl). YCI0BUS Ha TPAaHUIIE IBYX MarHeTHKOB.




3akon ®apanesa. IlpaBuno Jlenma. CamouHaykiusa. MHIYKTUBHOCTD.
Biaumnas naaykius. Bzanmaas nHIyKTHBHOCTh. OObeMHas TUIOTHOCTD SHEPTUU
MarHuTHOro nojsi. BuxpeBoe anektpuueckoe mnose. Tok cmemenus. Cucrema
ypaBHeHul Makcseiuia. MartepuanbHble ypaBHeHMs. KBasucrtauuoHapHbIEe TOKU.
NHBapuaHTHOCTh ypaBHEHHMH MakcBelila OTHOCHUTEIBHO MpeoOpa3oBaHUM
Jlopenua. [IpyHIMI OTHOCUTENBHOCTH B 3JIEKTPOIMHAMUKE.

Pasnen 6

Ornruka.

BonHoBoe ypaBHeHuE i ANEKTpOMAarHuTHOM  BojHbL.  CBolicTBa
AJIEKTPOMAarHuTHHIX BOJH. Bektop IloWinTuHra. HTeHCHBHOCTH cBeTa. DddexT
Jlomnepa s 31€KTPOMarHUTHBIX BOJIH. OTpakeHHE M IPEJOMIICHUE CBETA.
Onrtuueckoe wu3zoOpakenue. [lpunmun dDepma. HWHTepdepennus cBera.
KorepentHocts #u  MoOHOXpoMaTHuHOCTh. [udpakuumst csera. [lpuHimn
I'otirenca-®penens. Meroxa 308 @penens. Judpakuus Opaynrodepa Ha menu
u nuppaknroHHoi pemerke. ['onorpaduu. EcTecTBeHHBIN W MOISPU30BaHHBIN
cBeT. 3akoH Mamoca. [lonspuzanust cBera Nnpu OTPaKEHUU U IPEIOMIICHHUH.
3akon bproctepa. JlBoiiHoe myuenpenomiienue. HopmanbHas v aHOMallbHAs
nucnepcusi. @a3zoBas u rpymnmnosas ckopoctu. @opmyina Panes. Dnements: Oypbe
- ONTHUKHU.

Pasnen 7

KBanToBast ontuka

TermmoBoe wu3nmydenne Ten. 3akoH Kupxroda. 3akoHB HW3Iy4YEeHUS
a0OconroTHO uepHoro Tena. KBanroBas runoresa u gpopmyna [Inanka. KBantoBas
ontuka. Porodpdexr, ombitel CromeroBa. DotoHbl. JlaBneHue cBeTa.
KopnyckyssipHO-BOIHOBOH ayanu3Mm juist ceeta. Dddexr Komnrona.

Pasnen 8

KBanToBas MexaHuka

Teopuss bopa. OmnbiTel ®@panka u ['epna. KopnyckynsipHo-BoIHOBOM
nyanu3Mm Mukpoyactul. ['mnoresa ne bpoinsa. ®da3oBas U rpynmnosas CKOpOCTH
BoJIH ne bpoinsg. BonHoBoi maker. CTraTuCTHYECKOE HCTOIKOBAaHME BOJIH [I€
Bbpotins. [puanun Heonpenenennoctu [eiizenOepra. BomnoBas ¢yHkius, ee
OCHOBHbIE cBoiicTBa. Omeparopsl (U3MYECKMX BEIUYMH. BpemeHHoe u
crauuoHapHoe ypaBHeHue lllpenuHrepa, KBaHTOBbIE COCTOsHMS. KBaHTOBBIE
ypaBHeHMs jaBWKeHHs. CBoOojnHas wactuna. Yactuna B OeCKOHEUHOU
MOTEeHIManbHOM siMe. KBaHTOBBIM ocuuiuisTop. HyneBas sHeprus, HyleBble
konebanusa. [IpoxoxkaeHHe dYacTHIBI 4epe3  IMOTEHUUANbHBIA  Oapbep.
TynnenbHbIN 2GDEKT.

ATomM Bomopoza B KBaHTOBOM MexaHuke. KBaHTOBBIE uucIa.
OpOuTanbHbIE MEXaHWYECKHM M MarHUTHBIH MOMEHTBI JJIEKTpOHa B aToMe.
Opb6uransHoe rupomarautHoe oTHomeHue. OmbiT LlTepna u I'epnaxa. Crnuu
anekTpoHa. [IpuHIMN TOXAecTBEHHOCTH MHUKpodacTul. depMuOHbI 1 0030HBI.
CummeTpusi BOJHOBOM (YHKIIMM CHUCTEMbI OJMHAKOBBIX yacTull. I[IpuHIMI
[Taynu. OObsicHeHue nepuoanueckoil cucrembl snemeHToB JI.M.Menpeneesa.
OHepreTu4ecKuil CIeKTp aTOMOB M MOJIeKyJI. [Ipupoa XUMHUYECKOM CBSI3H.

Pasmen 9

Cratuctuueckas Gpusuka

Crartuctuuecknit  meron. @Pa3zoBoe mpocTpaHCTBO. Pacnpenenenue
I'n66ca. Crartuctuyeckoe HCTOJNKOBaHHE »SHTponuu. CBOOOAHAS DSHEPrHUs.
CraTucTM4ecKoe ONMCAHWE KBAaHTOBOW  CHUCTEMBI, pa3iIuydue MEXIY
KBAaHTOBOMEXAHUYECKOM M CTATHCTHYECKOW BeposTHOcTsAMHU. Kitaccnueckas
cratuctuka Maxkcesuta-bonbiimana. KBantoBele craructukun ®@epmu-/lupaka u
boze-OiHmTeiHa. CpaBHEHHE pa3INYHBIX CTaTUCTHUK.

Pacnipenenenne ®epmu-/lupaka ajisg 3JI€KTPOHHOrO rasza. DJIEKTPOHBI B
Kpuctaiax. JHeprus Gepmu, BBIPOKICHHBIN U HEBBIPOKACHHBIN 3JE€KTPOHHBIN
ra3. ODJIEKTPOHHAsI TEIUIOEMKOCTb. TEIIOEMKOCTh KPUCTAJNIMYECKOW PELIETKH.
Kiaccuueckas reopusi, Teopust DiitHimTeitHa u Jle6as. @oHonbl. DOTOHHBIN ra3.




4.3. TlpakTtuueckue (CEMHUHAPCKUE) 3aHATUS
TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6mmma 5 — [IpakTrudeckue 3aHsITHSI U UX TPYJ0EMKOCTh

Ne
/o

TeMbl MpakTUYECKUX
3aHATHI

@OpMBI IPAKTUYECKUX
3aHATHI

TpynoemMKkocCTs,
(uac)

N3 Hux
MPAaKTUYECKON
MOJATOTOBKH,
(dac)

No
pasznena
IIACIIATL

JIAHEI

Cemectp 1

Kunematuka u
TUHAMHUKA
MaTepuaIbHON TOYKU

Pentenue 3anau

2

Kunematuka n
JMHAMHKA
abCOIIOTHO TBEPAOTO
Tena

Pemenue 3anau

CrneuunanbHas Teopus
OTHOCHTEJIBHOCTH

Pemenue 3anau

Kunematuka u
IUHAMUKA KOJIeOaHUI

Pemenune 3anau

XapakTepuCTUKU
BOJIHOBBIX ITPOIIECCOB

Pemenue 3anau

MonekynsapHoO-
KMHETUYECKasl TEOPHsI

Pemenne 3agau

Cemectp 2

HanpsoxenHocTs n
MOTEHIMAT
3IEKTPOCTATHYECKOTO
101

Pemenue 3anau

JBr>xenue
3apsKEHHBIX YaCTUILL
B
AJIEKTPOCTATUYECKOM
10JIE

Pemenue 3agau

JIM3neKTpuKHy B
ANEKTPUYECKOM IIOJIE.
Konnencarop

Pemenne 3agau

10

XapakTepuCTUKHU
AIIEKTPUYECKOTO TOKA

Pemenue 3agau

11

Nunykius
MarHuTHOTO TOJIS.
CHIlbl B MArHUTHBIX
MOJISIX

Pemenue 3agau

12

3akoH
3JIEKTPOMATrHUTHOMN
unaykuuu Oapanes.
Pabora B MAarHUTHEIX
MOJISIX

Pemenne 3agau

13

WnTepdepennus,
nudpaxius,
TIOJIIPU3AITUS

Penrenue 3anau




Cemectp 3

14 Temnosoe Pemenue 3amau 2 2 7
U3ITy4eHue,
dororddekr
15 | Dddexr KomnroHa, Pemenue 3amau 3 3 7
CBOHCTBa (POTOHOB
16 AToM Bogoposa. Pemenue 3amau 3 3 8
ITocTtynatel bopa
17 CoorHol1eHme Pemenue 3amau 3 3 8
HEOIPEIEIEHHOCTEN
['eit3enOepra, BOIHBI
ne bporisa
18 VYpaBHeHue Pemenue 3amau 3 3 8
[lIpenunrepa
IToTennmansHEIe
Oapbephbl
19 KsanroBas Pemenue 3amau 3 3 9
CTATUCTUKA
Bcero 51
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh IPUBEACHBI B TA0HIIC .
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTb
W3 anx Ne
Ne HaumenoBanue 1a6opaTopHBIX padot TpymoeMKOCTh, | PAKTUYECKOH | pa3ziena
/1 (gac) IIOJATOTOBKH, JTCITUII
(dac) JINHBI
Cemectp 1
1 | Mastauk Makcseiia 4 1
2 HaknoHHEBIN MasTHHK 4 2
3 | CronkHOBEHHUE MIAPOB 3 1
4 | MaremaTuueckuii 1 000pOTHBIN 3 2
MasITHUKHU
5 | Onpexnenenue CKOPOCTH 3ByKa B BO3JIyXe 3 3
Cemectp 2
6 | OmpeneneHue 3MEKTPOSMKOCTH 4
KOHJICHCATOpa
7 | UccnenoBanue perakcarumOHHBIX 4
KoJieOaHMi
8 Omnpenenenre TOPU30HTAIBLHOM 3
COCTaBJISIONICH HAMPSKEHHOCTH
MAarHMTHOTO IOJIs 3eMIu
9 OnpeneneHne yaenpbHOTO 3apsaa 3
JJIEKTPOHA
10 | Kombsmna HeroTona 3
Cemectp 3
11 | IIpoBepka 3aKOHOB TETLIOBOTO 4




U3ITy4CHHS
12 | Buemnwuii potorddext 3
13 | U3ydeHue cekTpa aroMa BOJIOpOIa 4
14 | OnpeneneHue NOTEHIMAIOB 3
BO30YKJICHHS aTOMOB
15 | Ompenenenue SHEPTUU 0 — YACTHULL TIO 3
npobery B BO3yxe
Beero | 51

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHITOTHEHUE KYPCOBOW PaObOTHI

Y4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmmua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
Bua camocrositensHOM paboTh
yac yac yac Jac
1 2 3 4 5
M3y4eHne TeoOpeTHIecKoro MaTepuana 30 7 10 13
nucuuraHbl (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKVY) 30 ! 10 13
[ToaroroBka K MPOMEXYTOYHOMN 33 5 11 14
atrecrauuu (I1A)
Bcero: 93 22 31 40

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS

JIJISL CAMOCTOSITEILHOM pa6OTBI o6yqafom1/1x051 IO JUCIHHUITIIINHE (MOI[y.]HO)

Y4eOHO-MeTOAMYECKHE MaTepHasbl Il CaMOCTOSTENbHON paboThl 00yYaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN

[lepedyeHb neYaTHBIX U DJEKTPOHHBIX Y4eOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.

Tabnuua 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

Iudp bubnuorpaduyeckas ccpiika Konu4ecTBo 9K3eMILISIPOB B
o6ubnuoreke(kpome

3IIEKTPOHHBIX K3EMILISIPOB)
[53(075)] CasenbeB U.B. Kypc obmieit pusukn: Yueonoe mocodoue | ®O(4), 'C(94), 'CU3(1)

B 3 1.2014. T.1. Mexanuka. MonekymsipHas (pu3mnka

[53(075)] CasenbeB U.B. Kypc obmieit pusuku: YueGHOE mocoOue

Onruka.

B 3 1.2014. T.2. DnexTpu4yecTBO U MarHeTu3M. BoHBL

DO(4), [C(94), TCU3(1)

[53(075)] CasenbeB U.B. Kypc obmieit pusuku: YyebHOe mocodue

®O(4), [C(91), TCU3(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), 'CY3(1), I1I'(6)
matiut, 2015

[53(075) Tpodumona T.U. Kypc dusuku. 2007, dO(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 nporieccel. OcHOBHBIE 3ak0oHbI. | 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

Ilepeuenn
TEJIEKOMMYHUKAllMOHHON CETH

7. TlepedyeHb HIMEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
nH(OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

AJIIEKTPOHHBIX o0pa30BaTeNbHbIX
«HTEpHETY,

npuBezieH B Tabnmue 9.

pecypcoB
HEOOXOJUMBIX JIJII OCBOCHHS JIACIUILTHHBI

MH(}OpPMaLOHHO-

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec Hanmenosanue
(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 o0ecTIeYeHHS

Ne i/t Haumenosanmue

He npenycmorpeno

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

[lepeueHb 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 TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HanmenoBanue cocTaBHON YaCTH MaTEPUAIBHO-TEXHUYECKOM Howmep aynuropun
/11 0a3bl (Ipu HEOOXOTUMOCTH)
1 JlexuroHHas ayAuTOpUS
2 | Cneumanu3upoBaHHas Jlabopartopus «MeXxaHHuKa» 31-04
3 | Cnenmanu3upoBaHHas 1abopaTopus «DIEKTPOMArHETH3M 32-04
4 | CnenmanusupoBanHas 1aboparopust «OnTHKa» 32-06
5 | CneumanusupoBaHHas 1aboparopus «KBantoBas dOuszuka 32-03, 32-05

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTB/IJIS TPOBEACHUS TPOMEKYTOUYHOW aTTeCTalluu
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IPOBEACHUSI IPOMEKYTOTHON aTTeCTaIlNN

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Crirucok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHINI O0OYyJaloUIMMHCS TPUMEHSETCsT 5-0ajuibHasi MIKajla ONEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajla ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUH

OrreHKa KOMITETEHITUHN

XapakTeprcTUKa C(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0aiubHas mKana P P (op

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN

MaTcpuall;

— YBCPECHHO, JIOTUYHO, ITOCICAOBATCIILHO U T'PAMOTHO €r0 U3J1aracrt,
«OTIIMYHO» — OIIMpasACb Ha 3HaHUA OCHOBHOU H HOHOHHHTCHBHOﬁ JIMTCPATYPBhI,
(Ga4uTCHO» TCCHO NPUBA3ZBIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUSA C HpaKTquCKOﬁ

JIeATETbHOCTBIO HAIIPABIICHUS;
— yMeso 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTAEMBIC M HJICH,
— JIeJIaeT BBIBOALI M 000OIICHHS;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— CBOOOHO BJIAZICET CUCTEMOH CIIEHUANIN3UPOBAHHBIX MTOHITUH.

(XOPOLIO»
(Ga4uTCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpPasCh Ha 3HAHUS OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C NPAKTHYECKON AESITEIBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CHCTEMOM CIeIMAaTN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBINA MaTepual,
M0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAaHUUN
HAIPaBIICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJICET CHCTEMOH CeIMaTU3UPOBAHHBIX MOHITHA.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YyCBOMJ 3HAYUTEIBHOW 4YacTH IPOTPAMMHOTO
MaTepuaa;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
PAacCMOTPEHHU NPOOJIEM B KOHKPETHOM HalPaBJICHHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHbIC MTOJIOKCHHS,;

— He QOpMYIUPYET BHIBOAOB U 00001IEHUI.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Taonumie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

No Kon
Ilepeuenb BonpocoB (3a7au) Ui FK3aMeHa
n/n MHAMKATOpa
Cemectp 1
1 OcHoBHbIE KHHEMaTH4ecKHe MoHATHs. KnHemaTnka MaTepuanbHOM OIIK-1.3.1
TOUKH. CKOPOCTh U YCKOPEHUE MAaTEpHaIbHOM TOUKHU

2 Y ckopeHne Ipy INIOCKOM KPUBOJIMHENHOM JABUKECHUU OIIK-1.V.1
3 Kunemartuka abCcoII0THO TBEPOTO Tena OIIK-1.3.1
4 CBs13b JINHEWHBIX U YIJIOBBIX BEJIWYHH OIIK-1.3.1
5 O0600111eHHbIE KOOPAMHATHI M CTENIEHNU CBOOOIbI OIIK-1.3.1
6 OcHoBHasl 3a/1aua KHUHEMATHKH JJI1 MaTEpUaIbHON TOYKU OIIK-1.V.1
7 3axkoHbl HeroTOHA OIlK-1.3.1




8 3akonbl Keniepa 1 3aK0H BCEMUPHOTO TATOTEHHUS OIIK-1.3.1
9 [TpuHIIUT IETEpMUHU3MA OIIK-1.3.1
10 3aK0H COXpaHEHUs UMITYJIbCa OIIK-1.3.1
11 Teopema o0 IBMKEHUU IIEHTPA MaccC OIIK-1.3.1
12 ['paBuTaIIMOHHAS M MHEPTHAS MAaCcChI OIIK-1.3.1
13 MOMEHT CuJIbl U MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB OIIK-1.3.1
14 3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCa OIIK-1.3.1
14 CekTopHualibHas CKOPOCTh OIIK-1.V.1
15 Pabota, MOIITHOCTh ¥ KMHETUYECKas SHEPTUS OI1K-2.3.1
16 [MoreHnuanbHble ¥ HENOTEHUAJIBHBIE CUIIbI OIIK-1.3.1
17 [ToTeHmanbHas YHEPTHS, 3aKOH COXPAHCHHUS MEXaHUYECKOW SHEPT U OIIK-1.3.1
18 MoOMEHT uHepLun OIIK-1.V.1
18 Teopema IllTeitnepa OIIK-1.V¥.1
19 MoMeHT UMITyJIbCa a0COTFOTHO TBEPIOTO TEa OIIK-1.3.1
20 Kunernueckas sneprus ATT. Pabota u moutHocts Bpamenust ATT OIIK-1.3.1
21 [Ipunnun oTHOCUTENBEHOCTH [ amues OIIK-1.3.1
22 OxcnepuMeHTanbHbIe npeanocsliku CTO OIlK-2.3.1
23 [Toctynats DitHITelHA, Tpeodbpa3zoBanus JlopeHna OIIK-1.3.1
24 CrenctBus u3 npeodbpazosanus Jlopenna. 3akoH cinoxenus ckopocreit B | OIIK-1.3.1
CTO
25 HutepBan OIIK-1.3.1
26 PenstuBucTCcKasg UHAMUKA OIIK-1.3.1
27 VM HBapraHTHI TEOPUH OTHOCHTEIBHOCTH. [ [pMHIIMI SKBUBAJICHTHOCTH OIIK-1.3.1
28 HeunepuuanbHble CUCTEMBI OTCYETA OIIK-1.3.1
29 HuddepenunansHoe ypaBHeHHE KoieOaHUI NPYKUHHOTO MasiTHUKa, ero | OITK-2.3.1
perieHne
30 Bekropnast tuarpamma OIIK-1.V.1
31 DHeprus rapMOHHUYECKHUX KOJIeOaHHi OIIK-1.3.1




32 YcnoBust BOSHUKHOBEHUS KOJIeOaHUi OIIK-1.3.1
33 Ou3nyeckuil 1 MaTeMaTUYECKUIM MasgTHUKH OIIK-1.3.1
34 3aryxaromuye KojaeoaHus OIIK-1.3.1
35 Breinyxnennble koiaebanus. Pezonanc OIIK-1.3.1
36 CrnoxxeHue KonebaHuii OAHOTO HAMpaBJICHHs ¢ oauHaKoBbIMU yacTotamu | OIIK-2.3.1
37 CrnosxeHre B3aUMHO MEePIEHIUKYISPHBIX KoJeOaHnu OIIK-2.3.1
38 Bosnnbl. OcHOBHBIE TOHATHS OIIK-1.3.1
39 YpaBHeHHE OeryIieil BOITHbBI OIIK-1.3.1
40 BonnoBoe ypaBaenue. CKOpOCTh BOJHBI B YIIPYTOi cpefie OIIK-1.V.1
41 DHEprus BOJIHbBI OIIK-1.3.1
42 HVHTEHCUBHOCTDH BOJIHBI OIIK-1.3.1
43 Oddext Homnepa OIIK-1.V¥.1
44 Hudpakus BosH. [Tpuniun ['rolireHca OIIK-1.3.1
45 WnTepdepeHius BoH OT ABYX UCTOYHUKOB OIIK-2.3.1
46 Crosiune BOJTHBI OIIK-1.3.1
47 Hucniepcusi, TpymmnoBasi CKOPOCTb BOJTH OIIK-1.3.1
48 WneanbHsiii ra3. JlaBneHne Ha CTEHKY cocyaa OIIK-1.3.1
49 [TapameTpsl cocTosIHUS, TEMIIepaTypa. Y paBHEHHE COCTOSIHHSI, OIIK-2.3.1
(byHKIUST COCTOSHUS
50 BuyTpenHsis 2HEprus UAeaqbHOTO Ta3 OIlK-1.3.1
ol Pabota npeansroro raza B pa3iu4HbIX TEPMOIUHAMUICCKUX OIIK-1.V.1
IpoLECCaX.
52 [TepBoe Hauano TEPMOMHAMUKH. OIIK-1.3.1
53 AnnabaTudeckuii mporecc. OIIK-1.3.1
54 [{ukn Kapnuo OIIK-1.3.1
55 PaGora TermioBoro aBurareis OIIK-2.3.1
56 O06paTUMOCTh TEPMOJAMHAMHYECKHX TIPOIIECCOB, Teopembl KapHo OIIK-1.3.1




57 Hepasenctro Knaysuyca. DHTponus OIIK-1.3.1
58 DHTPOIHUS U BEPOSITHOCTD OIlK-1.3.1
59 bapomerpuueckas popmyna. Pacnpenenenne boasiimana OIIK-1.3.1
Cemectp 2
1 Hanpstx€HHOCTE 2sekTpudeckoro nois. IIpunnun cyneprno3unyuun OIIK-1.3.1
2 [Torenunan anexrpuueckoro noius. [Ipunnun cynepnozunuuu. Teopema o | OIIK-1.3.1
LUPKYJSInuu BekTopa E
3 ITorok Bektopa E. Teopema ["aycca miis BekTopa E OIIK-1.3.1
4 CunoBble IMHUY U 3KBUIIOTEHLIMAIbHBIE IOBEPXHOCTH OIIK-1.3.1
5 CnenctBus u3 reopeMsl I'aycca OIIK-1.3.1
6 Hanpsx€HHOCTh M IOTEHIMAIT AJICKTPUYECKOTO JTUITONIS OIIK-1.3.1
7 DJIEKTPUUYECKUI JTUTIOJIb BO BHEIIIHEM T10JI€ OIIK-1.3.1
8 [TpOBOTHUKH B AJIEKTPUYECKOM I10JIE OIIK-1.3.1
9 Hwuanexktpuku. BekTop anektpuueckor nuaykiuu. Teopema ["aycca st OIIK-1.3.1
BekTopa D
10 ['pannunble ycnoBus 11 BeKTopoB D u E OIIK-1.3.1
11 OnekTpoéMkocTh. KoHneHncaTopsl OIIK-2.3.1
12 [TapannenpHOE ¥ MOCTIEAOBATEIBHOE COSTMHEHUE KOHIEHCATOPOB OIIK-1.¥.1
13 OHeprus MEKTPUYECKOTO OIS OIIK-1.3.1
14 Onexrpuueckuid Tok. [MoTHOCTH TOKa OIIK-1.3.1
15 3akoHbl OMa B 00OBIKHOBEHHOH M U depeHaabHoN popmax OIIK-1.3.1
16 3akoH OMa 1Jis 3aMKHYTOH 1Ienu OIIK-1.3.1
17 3akonsl [xoyns — Jleniia B 0ObIKHOBEHHOM 1 U] PepeHITnaTbHOMI OIIK-1.3.1
dopmax.
18 MarauTtHast UHIYKITUS OIIK-1.3.1
19 3akon buo — Capapa — Jlamaca OIIK-1.3.1
20 MaruuTtHas UHAYKLIHS OPSIMOTO IMTPOBOJAA C TOKOM OIIK-2.3.1
21 B3aumopeiicTBie npoBOIHUKOB C TOKAMU OIIK-1.3.1




22 JIMToNbHBIA MarHUTHBI MOMEHT. MarHuTHOE 10J1€ KOHTYpa ¢ TOKOM OIIK-1.3.1
23 MaruutHasi MHIYKIUS JBHOKYILErocs 3apsiaa. BzaumoencTeue OIIK-1.¥.1
JBWDKYIIUXCS 3apsi/I0B
24 JIB>KeHUE 3apsKEHHBIX YaCTUIl B MATHUTHOM IT0JIE OIIK-2.3.1
25 Teopema o upKyIsAuu BekTopa B OIIK-1.3.1
26 MarauTHas UHIYKIUS TOPOUIa U COJICHOUIA OIIK-1.¥.1
27 Mexanudeckas paboTa B MarHUTHOM T10JIe OIIK-1.V¥.1
28 Maruutssblii notok. Teopema I'aycca st Bexktopa B OIIK-1.3.1
29 MaruuTHeIA JUNOJIb B MATHUTHOM IIOJIE OIIK-1.3.1
30 Marueruku. Teopema o nupkyasuuu Bekropa H OIIK-1.3.1
31 SBnenue peppomarHeTuzma OIIK-2.3.1
32 ONeKTpOMarHUTHAs MHIYKLUs OIIK-1.V.1
33 Camounaykuus. Bzanmnast uHIyKIUsS OIIK-1.3.1
34 DHeprusi MarHuTHOro MoJIst OIIK-1.3.1
35 BuxpeBoe anekTpudeckoe mojie OIIK-1.3.1
36 Tok cmemenus OIIK-1.3.1
37 VYpaBHenus: Makcseinna OIIK-1.3.1
38 BonHoBoe ypaBHEHHE 371€KTPOMAarHUTHOTO MOJIS OIIK-1.3.1
39 CBolicTBa DJIEKTPOMArHUTHBIX BOJIH OIlK-2.3.1
40 3aKOHBI MIPEJIOMIIEHHS U OTPAXKEHMSI CBETA OIIK-1.3.1
41 KorepenTHocTh cBETa OIIK-1.3.1
42 WuTepdepeniiys cBeTa OT IByX HCTOUHUKOB OIIK-1.3.1
43 Hudpaxus. [Ipunnun Irolirenca — ®penens OIIK-1.3.1
44 3onbl Openens. dudpakuus Opayarodepa Ha menn OIIK-1.3.1
45 Jucnepcus ceeta OIIK-1.3.1
46 JudpaxknuonHas pemeérka OIIK-1.V.1
47 [Tonspusanus ceta OIIK-1.3.1
48 Crenenb nonspuzanuu. 3akoH Mamtoca OIlK-2.3.1




Cemectp 3

1 TennoBoe U3 IydeHUe OIIK-1.3.1
2 3aKOHBI U3TYYEHHUST A0COIOTHO YEPHOTO Tea OIIK-1.3.1
3 ®opmyina Penes — Jlxkunca. Pacnpenenenue [1nanka OIIK-1.3.1
4 dotordp ekt OIIK-1.3.1
5 TopMO3HOE PEHTIE€HOBCKOE U3TyUYECHHE OIIK-1.3.1
6 ®oToHbl. KopnyCckynsipHO — BOJIHOBOM Jyalii3M JUIsl CBETA OIIK-1.3.1
7 Dddext Komnrona. OMnupudeckrne 3aKOHOMEPHOCTH B criektpax atoma | OIIK-1.Y.1
BOJIOpOZa
8 Mopenb aroma o Tomricony OIIK-1.3.1
9 Monens aroma no Pezepdopay. [locrynatet bopa OIIK-1.3.1
10 Teopus bopa — 3ommepdenbaa OIIK-1.3.1
11 Boanst ae bpoitns OIIK-1.3.1
12 Bonnosas ¢pynkuus OIIK-1.3.1
13 VYpasuenue llpénunrepa OIIK-1.3.1
14 CootHomenue Heonpeaenénnocrei I eiizendepra OIIK-1.3.1
15 MukpodacTuiia B OTHOMEPHOM IMOTEHIIUATBLHOMN SIME C 00-MH CTCHKAMHU OIIK-1.¥.1
16 MukpodacTuia B TpEXMEPHOM HEMPOHHUIIaeMOM NoTeHIHaabHoM siiuke | OINK-1.V.1
17 CTONKHOBEHHE MUKPOYACTHIIBI C MOTEHIIMATIBHBIM O0apbepoM OIIK-1.V.1
18 MukpodacTuiia B HEIpoHUIIaeMoil cepe OIIK-1.V.1
19 ["apMoHMUeCKU OCIMIUIATOP B KBAHTOBOM MEXaHUKE OIIK-1.3.1
20 KBanTOBBI poTaTop OIIK-1.3.1
21 ATOM BOJIOpO/Ia B KBAaHTOBOM MexaHuke. CriuH OIIK-1.3.1
22 To1ecTBEHHOCTh KBaHTOBBIX yacTull. [Ipuniun [Taynu OIIK-1.3.1
23 3anonHeHue AMEeKTPOHHBIX 000104ek. Tabnuia Menaeneesa OIIK-2.3.1
24 XapaKkTepUCTUYECKUE PEHTTEHOBCKUE CIIEKTPBI OIIK-2.3.1
25 OHeprus CBs3U B MOJIEKYJIE OIIK-1.3.1
26 Pacnipenenenne @epmu - upaka OIlK-1.3.1




27 Pacnpenenenue bo3ze - DiiHiTelina OIIK-1.3.1
28 DHEpPreTUYeCKre 30HbI B KpHUCTaLIax OIIK-1.3.1
29 [TpoBOAMMOCTH TOIYIIPOBOIHUKOB OIIK-2.3.1
30 CrOHTaHHBIC U BBIHYKJICHHBIE TIEPEXOIbI OIIK-1.3.1
31 [Tpuntumn paboTsl J1azepa OIIK-1.3.1
32 Knaccuueckas teopus teruioemkocTs [rononra u [1tu OIIK-1.3.1
33 KBaHTOBas TeOpus TEMIOEMKOCTH DWHINTEIHA OIIK-1.3.1
34 KBanToBas Teopus terioeMkocTu JleGas OIIK-1.3.1
35 KoHTakTHBIC ABICHUS OIIK-2.3.1
Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera
Ne i/m [Tepeuens BompocoB (3aa4) ans 3a4dera / qudd. 3ayera I/IHI[II/I<IE)£FOpa
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — Ilepedern TeM st KypCOBOTO IPOSKTHPOBAHMSI/BBITTIOJIHCHUST KYPCOBOM paOOTHI

[lepeyeHp Tem [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

No /i [TpuMepHBIii IepedeHb TeM il KypCOBOI'O MPOEKTUPOBAHUS/BBIIOJIHEHHS
) KypcOBOl pabOThI
Y4eOHBIM MJIAHOM HE MPEIYCMOTPEHO
Bompocel i1 mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBbIii TepedeHb BOITPOCOB JJIsI TECTOB

y Kon
Ne i/m [IpuMepHBIii TepedeHs BOIIPOCOB ISl TECTOB
WHJUKAaTOpa
Tect 1
1 BonnoBas ¢yHKIIMS JOMKHA OBITE: @) TOJIBKO KOHEYHOM; OIlK-1.3.1
0)TOJIBKO HEMPEPHIBHOM; B)TOJIBKO OJTHO3HAYHOM; I') KOHEYHOH,
HEINPEPBIBHOW, OTHO3HAYHOM.
2 Br16epute npaBuibHy0 GOPMYIUPOBKY IJ1s1 COOTHOLIEHUS OIlK-1.3.1
HEOIPEJIETIEHHOCTEN ...
a) AE-AP>h, 6) AF-AP>h, B) Ax‘At>h, 1) AE-At>
h
3 Kakoe kBaHTOBOE 4HCIIO, 3a4AI0IIEE€ COCTOSHUE AIEKTPOHA B aTOME OIIK-1.V.1
BOJOPOJA,
oTpeNieNIsieT 3HaueHue ero sHeprun?  a) [1aBHOE KBaHTOBOE
gucno. 0) OpOurambHOE KBAaHTOBOE YKCIO. B) MaramrHoe
KBaHTOBOE uncio. T) CnuHOBOE KBAHTOBOE YHCIIO.
4 Jl1si p — COCTOSIHUS DJIEKTPOHA B aTOME OPOUTAIbHBI MOMEHT OIIK-1.3.1




umnyJsbca Ly paBeH:
a) 0, 6) 13, B) 12 r) h (h — nocrosuuas ITnanka)

depMHOHAMH SIBISIOTCS: a) BCE Pa3psKEHHbBIE YaCTHIIBL, 0)
YaCTHUIIBI C MOJIYLIEJIBIM CIIUHOM, B) YaCTHIIbI C IIEIBIM
CIIMHOM, T') HEUTpaJIbHbIC YaCTHUIBI

OIIK-1.V.1

Cranunonapuoe ypaBuenue llpénunarepa numeer Bua: a) Ay+ Uy =
L 2

By;  6)~—— Ayt Uy =By B) Ayt —(E-U) y = 0;7)
m F

,1!2

Zm

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

U- IMOTCHIMAaJIbHAsA DHEPI'Us; E - nmonnas OHCPIHUsi

OIIK-1.3.1

DNeKTpOH B aToMe HaxoauTcs B d-coctosiHuu. Onpenenure
MaKCHMaJIbHOE 3HAYCHUE MTPOCKIIMM MOMEHTA UMITYJIbCa Ha
HaIpaBJICHUC BHCUIHCTO MArHUTHOI'O I1OJIA:

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

OIlK-1.3.1

Yacrtuia B MOTEHIHMAILHON sIME IJ.IPIpPIHOfI | HaxoJUuTCsa B OCHOBHOM
COCTOsIHHH.

IInotHOCTH BCPOATHOCTH HAXOXKXACHUS YaCTULbI B MHTCPBAJIC 0<x<I
MaKCuMaJibHa IIpnu

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

OIIK-1.V.1

Tect 2

KakoB ¢usnveckuii cMbICI BOTHOBOH pyHKIHH?

a) MuKkpouacTuiia MpeACTaBIsIeT COOOM BOJHOBOM NakeT.  0)
KBagpat Momyns BOJIHOBOW (YHKIMHU OMpPEEIsSeT IIIOTHOCTD
BEPOSITHOCTH  OOHApPY)KEHHsI YacTUIBI  B) AHCAMOJIb 4acTHI]
BeIIET cebsl Tak JKe, Kak BOJIHA.

OIlK-1.3.1

Bri6epute npaBusibHy0 GOpMYIUPOBKY A7 COOTHOILIECHUS
HEOMPEIETCHHOCTEN I YaCTUILIBI JICTAIIECH BJOJIb OCH X ...

a) Ax*AP>h, ©6) AF-AP>h, B) AX‘At>h, 1) AE-At>
h.

OIIK-1.3.1

Bpemennoe ypasuenue llpénnnrepa numeer BUa:

AT R® AZ .
AY+ U¥Y 0) — 2— AY+U¥Y=1h
m

Vo om
¥

at’
B) AY+

2m
.;!2

.. ¥
Y.U=—-1h E’ rne VY= lP(X,y,Z,t); U:U(X,y,Z,t)

OIIK-1.V.1

PaguanbHas MIOTHOCTh BEPOSTHOCTH JUIsl OCHOBHOTI'O COCTOSIHUS
3NIEKTPOHA B aTOME BOJIOPOJA UMEET MAKCUMYM IIpU: @) 7" = 213, 0)

3 v
r=-=,B) " =7 (I — paccTosiHUE 3JIEKTPOHA JI0 Sapa, 11 — MEPBBIi

-
&

OOPOBCKHI panyc)

OIIK-1.V.1

6. bo3oHamU SBISAIOTCS: a) BCe pa3psKEHHbBIE YACTULIBI, ) YaCTHIIBI
C MOJYLENbIM CIIMHOM, B) YAaCTHIIbI C LIEITBIM CITUHOM, T')
HENUTpPAJIbHbIE YACTUIIBI

OIlK-1.3.1

7. 3aroTHeHHOH 3NIEKTPOHHOM 00070YKe COOTBETCTBYET IJIaBHOE
KBAHTOBOE 4HCIIO N=3. OnpeaennuTe Yucio JJIEKTPOHOB Ha 3TOU
000J109Ke, KOTOpbIe UMEIOT OIMHAKOBBIE KBAHTOBBIC UHCIIA

OIIK-1.V.1




ms:—% a)2; 06)9; B)18

7 8. Hactuiia HaXOAUTCS B MOTEHIUAIBHOM ME MIUPUHOM |. OIIK-1.3.1
CootserctBre Mexay uncioM N TOYeK, I71e BOTHOBAs (DyHKIIHS
obparaercs B Hylb B HHTEpBaiie 0<X<|, ¥ KBAHTOBBIM YHCIIOM N
BBITJISIIUT TaK

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

8 12. CnHOBOE TMPOMArHUTHOE OTHOIICHHUE JIJIsl AJIEKTPOHA PABHO: OIIK-1.V¥.1

g g 2=
a) e’ 6) ;a B);

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTogu4veckre  MaTepUaibl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHIUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIIETCHLUN, COAEpKATCA B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromuxcs
I'VAIL

11. Meroauueckue yKazaHus JUIisl 0Oy4arOLIMXCs 10 OCBOCHUIO AUCHUIUINHBI

11.1. MeTtoauueckue yka3zaHusi Il OOYYalOIIMXCS 10 OCBOCHHIO JIEKIMOHHOI'O
MaTepuaia .

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadueHune COBpEMEHHOM JieKIuU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI IMOJYYUTH BCIO MH(POPMAIMIO MO TEME, a B OCBOCHHUH
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOro [O3HaHMS, HOBEHUIIMX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIEKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHON oO0jacTu 3HaHUd, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABICHUE O TUCIUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUTIIIMHAMH.

[TnanupyemMsbl pe3ynbTaThl IPU OCBOEHUU 00yUYarOUIMMCS JIEKIIMOHHOTO MaTepuara:

-[I0JIy4EHHE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX
ONPENIEIAETCS LEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

-[10JIy4€HHE OTbITa TBOPUECKOI pabOoThl COBMECTHO C IIPEIOJIaBaTENEM;

-pa3BuTHE  NPO(ECCHOHATBHO—JEIOBBIX  KadyecTB, JIIOOBM K  MpeAMEeTy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

-TMIOSIBJICHHE HEOOXO0IMMOT0 HHTEpECa, HEOOXOIUMOTO ISl CAMOCTOSATEIBLHON padOTHI;

-[I0JTy4€HHE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHUsl HAYKH M TEXHUKU U O IPOTHO3€
UX pa3BUTHUS Ha OIM>KalIINe roibl;

-Hay4yuTCsd METOAMYEeCKH oOpalaThiBaTh MaTepual (BbIIENATh TJIaBHBIE MBICIH U
MOJIOKEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, IMOBTOPSATh HX B  Pa3iIM4YHBIX
bopmynupoBKax);

-[10JIy4€HHE TOYHOTO IIOHUMaHUS BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHH.

JlekunoHHBI MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlMEd ClIalIoB U
WCIIOJIb30BAaHUEM pa3laTOYHOrO0 MaTepuajga IMpH IPOBEIEHUU KOPOTKHUX JUCKyccUH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK M0 JUCIUTUINHE.




11.2. Meroauyeckne yKazaHusi Ui OOY4YalOMIMXCS MO MPOXOXKICHHIO MPAKTHYECKUX
3aHATUN

[IpakTuyeckoe 3aHATHE SBISAETCS OJHOW M3 OCHOBHBIX (POPM OpraHU3AlMH Y4eOHOTO
mpolecca, 3aKII0Yaronasicsl B BHITOJIHEHUU 00yYaloIMMUCS M0/ PYKOBOJCTBOM IPEIo1aBaTess
KOMILJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOU
JTUCIUILIMHBL, TPUOOPETEHUS! YMEHUN U HaBBIKOB, OIbITa TBOPUECKOH EATEIbHOCTH.

[{enbto MpaKTUYECKOTO 3aHATHUSL JUIsl 00YyYaroIEerocs sBISETCS NPUBUTHE 00yYarOLIEMCs
YMEHUI U HAaBBIKOB IIPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnanupyemsble pe3ynbTaThl IPU OCBOEHUU 00yYarOUIeMCsl IPAKTUYECKUX 3aHSITHIA:

-3aKperieHue, yrIyOJieHHWe, paclIupeHue W JeTalu3alus 3HAHUM TpU  pelIeHUu
KOHKPETHBIX 3a/1a4;

-pa3BUTHE  TO3HABATENIbHBIX  CHOCOOHOCTEH,  CaMOCTOSITEIBHOCTH  MBIIUICHHUS,
TBOPYECKON aKTUBHOCTH;

-OBJIaJICHHE HOBBIMU METOJaMHU W METOJMKAMHM M3y4YEHHUS KOHKPETHOM yueOHOMU
JUCLIUIINHBL,

-BbIpa00TKAa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI TOJYYEHHBIX 3HAHUM Ui
BBITIOJTHEHMS 3aJJaHHAI;

-o0ecreueHne palMoOHATLHOTO COYETaHHUS KOJUIGKTMBHOW W WHAMBHUAYaJIbHON GdopMm
00y4eHusI.

DyHKIUU PAKTUYECKUX 3aHITUI:

-[103HaBaTEeJIbHA;

-pa3BUBAOIIAs;

-BOCIIUTATEIIbHAS.

[To xapakTepy BBIIOTHSEMBIX OOYYAIOUIUMCS 33JaHUA MO MPAKTUYECKUM 3aHSITHIM
N0JIpa3esisAtoTCs Ha:

-03HAaKOMUTEJIbHBIE, IPOBOJAMMBIE C LEIbI0 3aKPEIJICHUSI U KOHKPETU3alUU U3YYEHHOTO
TEOPETUYECKOI0 MaTepraa;

-aHaJIUTHYECKHEe, CTaBAIIME CBOCU LIETbIO MOJy4YeHHE HOBOM MHGPOpMAluu Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

-TBOpPUYECKHE, CBSI3aHHBIE C IMOJYYEHHEM HOBOM HMH(OpPMAIMM MYyTeM CaMOCTOSITENHHO
BbIOpaHHBIX MMOJXO0/0B K PEIIECHUIO 3a]1a4.

@opMBl  OpraHM3allMM MPAKTHYECKUX 3aHATUH ONPENENSIOTCS B COOTBETCTBHHM CO
cnenupuYecKuMi O0COOEHHOCTSAMM Y4€OHOW TUCHUIUIMHBI U LeldsIMH oO0ydeHus. OHH MOTYT
IIPOBOAMTHCS:

-B UIHTEPAKTUBHOI (opMe (pelieHre CUTyallMOHHBIX 3a/1a4, 3aHSATUS IO MOJAEIMPOBAHUIO
pEAIBHBIX YCIOBHH, [EJIOBBIE WIPbI, MIPOBOE NPOEKTUPOBAHWE, HMHUTALMOHHBIE 3aHATHSA,
BbIE3JHbIE 3aHATHUSI B OpraHu3auuu (IpeanpusaTvs), AeioBas ydeOHas urpa, pojeBas urpa,
NICUXOJIOTUYECKUI TPEHUHT, KeHC, MO3TOBOM HITYpM, IPYNIIOBbIE JUCKYCCHH);

-B HE WHTEPAKTHUBHOW (hopMe (BBINOIHEHUE YNPAXKHEHWH, pelleHHe TUIIOBBIX 3a1ad,
pelleHre CUTYallMOHHBIX 3aJ1a4u U IPYroe).

Mertonuka npoBeeHUs MPAKTHUYECKOIO 3aHATHS MOXKET OBITh PA3JIMYHOM, MPHU 3TOM
Ba)XHO JIOCTH)KEHHUE O0IIEH 1enH JUCIUIUINHBL.

TpeGoBanus K TPOBEACHUIO MTPAKTUYECKUX 3aHITHI

[TpakTuyeckue 3aHATUS TPOBOJATCS B BHJAE OOCYXKIEHUS OCHOBHBIX THUIIOB 3ajady,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIIPOCAMH, pACCMATPUBAEMBIMU B JIEKIIMOHHOM Kypce U B BUJE
pa3bopa BOIPOCOB, KOTOPHIE MOTYT BO3HUKHYTh Y CTYACHTOB IIPH OCBOEHUH MaTepuaa.

Metoauueckre ykazaHHsS IO MPOBEICHUIO TNPAKTUYECKUX 3aHITUA NpPUBENEHBI B
CIIEAYIONMX IMocoOuax umeromuxcs B O6ubmuoreke I'YAII B HameuaTaHHOM U 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanus u Bonsbl. Tepmomumnamuka. COopHuk 3amau //M.W.
Koanenko, FO.A. Kysuemnos, M.H.Kynsounkas, H.I1.JIaBpoBckas, H.H.JIutBunoBa, E.B.



Mouaps , }0.A. HoBukosa, B.®. Opnos, /I.E.Ilorapes, B.K. Ilpununko, E.B. Xonunesa. 10.H.
Hapes, B.b.lllanun, b.®.1Iudpun, C.A. lepdak 2010. 84 c.

2. OnextpuuectBo. Marnetusm. Omnrtuka. COopuuk 3amad. /.M. Kosanenko,
H.IT.JIaBpoBckas, H.H.JlurBunora, E.B. PyrepkoB. }O.H. Ilapes, b.®.1lIudpun, C.A. lepdax
2013. 80 c.

3. KBanToBas ¢usuka. Coopauk 3anau //, 1.1 Kosanenko, H.I1. JlaBpoBckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. Ilnexorkuna, B.K. IIpununko, E.B. Pytskos, FO.H. Lapes, C.A
[lep6axk, 2004, 56¢.

11.3. Meroauveckue ykazaHusl JUisi OOYYArOIIMXCS IO BBITOJTHEHHUIO JTAOOPATOPHBIX
pabort

B xone BbImongHEHHS J1a0OpaTOpPHBIX paboTa OO0ydYaromMiics [OJDKEH YIIIyOUTbh H
3aKpENUTh 3HAHUSA, NMPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJIMKONH M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAMOHHONW XapaKTEpUCTUKON 00ydaromerocs.
BrimonHnenue m1abopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKON, pacueTHO-
AHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 1abopaTopHBIX pabOT OO0ydYaAIONIUMCS SIBISETCS HEOTHEMJIEMOW YacThiO
W3YYEHUS JUCUUIUIMHBI, OINpeAeNsieMoi y4eOHbIM IUIAaHOM M OTHOCUTCS K CpPEICTBaM,
o0ecreunBaroIIUM PELICHUE CIEAYIOIMX OCHOBHBIX 33/1a4 Y 00y4arolerocs:

- B paMKax JJaHHOM AUCIUIUIMHBL

-3aKpeIljieHrue, Pa3BUTHE M JETANU3als TCOPETUYECKUX 3HAHUM, TOJYyUYCHHBIX Ha
JEKLHMSIX;

-[10JIy4eHHEe HOBOW MH(OpMaLUK N0 N3y4aeMOM TUCLUILINHE;

-npuoOpeTeHNEe HaBBIKOB CAMOCTOATEIBHOU paboThI ¢ J1a00paTOpHBIM 000pYAOBaHUEM U
npudopamu.

3ananne u TpeOOBaHUS K IPOBEICHUIO JIAOOPATOPHBIX padoT

B TedyeHme cemecTpa KaKAbI CTYIEHT B COOTBETCTBHHM C paboueil mporpammoi o
nucuurinae dusnka JODKEH BBIMOIHUTH OMPECICHHOE YHCIIO JIabopaTopHbIXx padoT. Ha
Ka)XIyI0 Ja0OpaTOpHYIO pabOTy IUIaHUPYETCS HE MEHEe JBYX 3aHSTHU: OJTHO - Ha BBHIINOJHEHUE
I/ISMCpCHI/II\/’I, U OJHO - Ha 3allUTYy OTYUCTA. OTyeTr nuIIeTcsT HE BO BpeMA SaHﬂTHﬁ, a JOMa HJIK B
oubmuoreke.

B Hauane cemecTpa A0 Hayajna 3aHATUI CTYAEHT JOJDKEH OBITh MPOUMHCTPYKTUPOBAH IO
TEeXHUKE O€30MacCHOCTH MpPHU TMPOBEICHUM JIAOOpaTOpHBIX paboT mo ¢usuke. IIpoxoxaeHue
MHCTPYKTaXka (UKCUPYETCS B CIIEIUATBHOM XYpHAJIE; TaM HY)KHO 0053aTeIbHO PaCIIHCaThCS.

B naGopatopuio CTyIeHTHI JOJKEH HPUXOJUTh MOJrOTOBICHHBIMM K Ha3HAYE€HHOU
pabore. HeoOxoammo 3apaHee MpOYUTATh OMUCAHWE PAOOTHI W TEOPETHUECKUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zaena Kypca. He 3a0biBaiiTe O peKOMEHIOBAaHHOW JUTEpaType U
00s3aTeNpHO MOIyYUTe B OMOINOTEKE BCE OCOOMS, BhIITyCKaeMble Kaderpo.

BeinonHATe paboTy CTYAEHTY pa3peliaeTcs, JUIIb M0ce T0IYyCKa, MOJy4eHHOro Mocie
Oecenpl ¢ mpenonasateneM. [IpernomaBaTens J0KeH YOSAUTHCS, YTO CTYACHT IOHUMAET:

KaKMe SIBJICHUs OH OyneT HaOJto1aTh U UCCIIeI0BaTh;

KaKas IIeJIb TIepe/l HUM ITOCTaBJICHA;

KaKMMHU PUOOPaMU M KaK BEyTCS U3MEPEHHUS;

KaK CJIeJIyeT MMPOBOJANUTH IKCIIEPHUMEHT.

[Tonmy4eHHslii Jomyck K paboTe oTMedaeTcs MpernoiaBaTesieM B KypHale.

B mnporecce BbIMmoMHEHUST 71a00paTOPHOW pabOTHl HYKHO 00S3aTEbHO 3aroJHUTh
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTyJeHTa MPOTOKOJ U3MEPEHUN OJDKEH ObITh CBOM; BeleHUE
OJTHOTO TPOTOKOJIA HECKOJIBKUMH CTYIIEHTAMH BMECTe He jJomyckaercs. [IpoTtokon Benercs Ha
mucte popmara A4. B npoTokosie JOHKHO ObITh OTPaXKEHO:

TOYHOE TIOJIHOE Ha3BaHWE U HOMEp J1abopaTOpHOM pPabOTBl B COOTBETCTBUU C
METOIUYECKUM II0COOUEM;



dbamMuIHsL, THUIUAIIBI CTYICHTa U HOMEP TPYIIIIBL;

(dbamMuIMs 1 MHUIUAIIBI IPEToJIaBaTes;

TabIMIa TEXHUYECKUX XapaKTEPUCTUK M3MEPUTENbHBIX MPUOOPOB (Ha3BaHue npudopa,
pabouuii Tuana3oH, 1eHa JIeJIeHUs, KJIACC TOYHOCTH U JIp.);

napaMeTpbl yCTAaHOBKH, HA HEW YKa3aHHBIE,

pe3ynbTaThl U3MEPEHMUIA;

JlaTa U MOAIHUCH CTYJEHTA.

Bce 3anucu JOJKHBI BECTHUCHh ABTOPYYKOM, IIAPUKOBOM, KANWUISIPHONM WMIIM TEJIEBOM
pyukoil. 3anuch HaOMIOACHUM M JaHHBIX KapaHJallloM HE JIOMYCKAeTCs, KapaHJalloM MO>XKHO
JIUIIb YePTUTH TaOMuIbl U rpaduku. BegeHne «uepHOBUKOB MPOTOKOIa» U NEPENUChIBAHUE UX B
KOHIIE 3aHATHUS HAUYUCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTra BPEMEHM M BO3MOXKHOCTh
JOIYCTUTh OMIMOKY NMpHU nepenuchiBaHud. CTaparenbHOCTh M aKKypaTHOCTh JIY4IlE MPOSIBUTH
npu opopMIICHNHU OTYEeTA.

[To oxoHUaHUU U3MEPEHUN MPOTOKOI 00A3aTENBHO JaeTCA Ha MOMANUCH MPENoiaBaTeo.
be3 3Toil moanucu npOTOKOJI CUUTAETCA HEACHCTBUTENbHBIM. [IoANUCh CTyeHTa B IMPOTOKOJIE
0003Ha4yaeT, 4To OH OTBEYAECT 3a BCE IPOBEICHHBIC WM3MEPEHUS, a MOJIUCH MpPEernoaaBaTess
O3HayaeT, 4yTo paboTa NEHCTBUTENHHO BBHINONHAIACH M YKa3aHHBIC 3HAUCHHS JCHCTBUTEIHHO
MOJIy4eHbl IMEHHO TE€M CTYJIEHTOM, KOTOPbIN COCTABUII MPOTOKOJL.

[To pesynbTaram, 3a)MKCHPOBAHHBIM B MPOTOKOJIE W3MEPEHUH, CTYIEHT J0Ma IHIIET
OTYUEeT W 3alIMIIAeT €ro Ha cienayoomeM 3aHsaTuu. [Ipu 3ammTe oTyeTa MOryT OBITH 3aJaHbI
JTr00bIe BOMPOCHI MO TEOPUHM HM3Yy4aeMOro SIBJICHHS W 10 MOJYYCHHBIM pe3ylbTaTaMm. 3a
MPUHSTHIN OTYET MPEINoiaBaTeNb BBICTABISET CTYAEHTY OIICHKY U IOCJE 3TOr0 COO0IIaeT HoMep
Y Ha3BaHWE CIICAYIOMNIEH JJabopaTOPHOM PabOTHI.

Crtpykrypa u hopma oTuera o 1abopaTopHOil paboTte

OT4er JOKEH COepKaTh CIENYIOIINE Pa3Aebl:

1. ens paboTHI.

Ona cdopmynupoBaHa B ONHCAaHHHM JaOOPAaTOPHON paboOTHI, OTTyda €€ CleIyeT
Mepenucarh.

2. Onucanue 1a60paTOpHON YCTaHOBKHU.

Ornucanue yCTaHOBKH JIOJKHO ObITh KpaTkuM. CrieyeT orpaHuunThCs (QyHKIMOHATBHOM
WIM 3JEKTPUUYECKON cxeMoi ycTaHOBKH. He HyXHO NpUBOAMTH BHEUIHETO BUAA IMPHOOPOB.
Jlanee HEOOXOMMO ONMHUCATH SKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHbIE TPUOOPHI B TabHIIe
TEXHUUYECKUX XapaKTEPUCTUK, IEPEHECEHHOU U3 MTPOTOKOJIa U3MEPEHUH.

3. Paboune Gpopmybl.

PaGounMu Ha3pIBarOTCS TONBKO T€ (QOPMYJbl, IO KOTOPHIM HENOCPEACTBEHHO
IPOM3BOJIATCS BHIUMCIIEHUS HCCIeTyeMbIX BenuuuH. CreBa B popMylie JOIKHO CTOSTh TO, YTO
CIIeIyeT OINpeAeNuTh, ClipaBa - TO, YTO U3MEPSIIOCh B paboTe UM U3BECTHO. Bce npuBeaeHHbIE
bopMyITbI TOMKHBI OBITH TPOHYMEPOBAHBI.

BoiBoa popmysn ¥ mpoMekyTOUHBIE BBIPaKEHHUS B ATOM pasjelie IPUBOJUTh HE HY)KHO.
@opMynbl A7 BBIYMCICHHUS TIOTPEIIHOCTEH W TMPOBEACHHMS MaTeMaTHYecKod o0paboTKu
Pe3yJIbTaTOB U3MEPEHUN B ATOM pa3zielie TOXKe HE MPUBOJIATCS.

4. Pe3ynbTaThl U3BMEPEHUM U BBIYUCIICHUI.

B arom paznene otdera JOMKHBI OBITH IMPUBENEHBI BCE W3MEPEHHBIE U BBIUMCICHHbBIE
pe3ynbTaThl. [I0 BO3MOXHOCTH, WX HYXKHO MPEACTaBISATh B BUAE HATISAHBIX Tabnui. B
MIPUBOJUMBIX 3HAUEHUSX HEJIb3s1 OCTABIATH JIMIIHUE AECATUYHBIE pa3psabl (mojpodHee 00 3ToM
nouaer peub HUXKe). B pabore MoxkeT OBITh HECKOJBKO 3a/aHUil, BCE OHM JOJDKHBI OBITH
IIPUBENIEHBI B 3TOM pa3[iele.

5. IIpuMepsl BBIYUCIICHUM.

B sTom pa3zgene otdera MOJKHBI OBITh MPHUBEAEHBI MOJPOOHBIE MPUMEPHI BHIYMCICHUI
o Kaxjou paboueil ¢popmyne. He Hy)KHO MPUBOJIUTH BCEX BBIUYMCIECHUI, BIOJHE JTOCTATOYHO
OJIHOTO IpUMepa MO KXo ¢opmyine. DTOT pazfen HyKeH IJs TOro, YTOOBI Mpeno/iaBaTeito
OBLJIO JIerye HalWTH OMIMOKY B BEIYUCIICHUSIX UM U3MEPEHUSX, €CITH TAKOBBIE BCTPETATCS.



6. Boluucienue norpenHocTen.

B »ToM pasnmene otuera MOJDKHBI OBITH TMpEACTaBIEHBl (OPMYINBI, IO KOTOPHIM
IPOBOJMIIACH MaTeMaTH4ecKasi 00paboTka pe3ynbTaToB U3MepeHUl. JlOIKHBI OBITh BBIBEICHBI
dbopMyIbl, MO KOTOPHIM BBIYHCISUINCH CHUCTEMATUYECKUE U ClydyallHble IOTPEUIHOCTH H
NPECTaBICHbI IPUMEPHI BBIYUCICHUN TI0 KaXKI0W U3 HUX.

DTOT pazjien 0T4eTa caMblid CIOXKHBIN 1)1 cTyaeHTOB. [1o Hemy 6osbllie BCero BOIPOCOB,
B HeMm Oojbine Bcero ommuOok. Teopus morpemrHocTeld OOBIYHO OBIBACT HamUCcaHa s
MOJTOTOBJICHHOIO YWTAaTelNsd, 3HAaKOMOTO C BbICIIEH MareMmaTukoid. B Hacrosimiem mocoouun
aBTOPBI IIOCTAPAJIUCh OCTaBUTH JHUIIb CAMOE Ba)KHOE I10 ATOH TEME M M3JIOKUTh MaTepuall Io
BO3MO>KHOCTH TPOCTO.

7. I'papuxu u pucyHku.

HebGonpmre rpaduku U pUCYHKH pa3MeENIaloTCs B TEKCTe, a Oonpmue - popmata A4 -
IOPUBOJAATCS HA OTIACIBHOM JMcTe. B mo0oM ciydae OHM JOJDKHBI OBITH TOANMCAHBI U
POHYMEPOBaHbl, Ha HHUX JIOJDKHBI OBITh CCBUIKM B TeKcTe oTrdera. ['paduku o06s3aTenbHO
BBITOJIHSIOTCS. HA MIJUIMMETPOBOM Oymare. Ha xaxoil ocu JH0MDKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKMX €JMHULIAX BJIOJIb Hee OTKJIanabiBaeTcs. Ha camMux ocsx MOMKHBI OBITh
HAHECEHb! TOJIBKO Y3JIbl KOOPJIMHATHOW CETKHU. VI3MEepeHHbIE Ha ONbITE 3HAUYEHHUS MOANUCHIBATD
Ha ocax He cinexyeT. Ha rpadguk o0s3aTenbHO HAHOCSATCS BCE DKCIEPUMEHTANbHBIE TOYKU, U
IPOBOAMUTCA coequHstomas ux JuHusA. OKOJIO OJHON MM HECKOJIbKUX TOUEK OTKJIAJbIBAOTCS
CUCTEeMAaTUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOLIUX HM3MepeHui (moapobHee 00 3TOM moiiner
peub HUXKeE).

8. OKoHUYaTeNbHBIE PE3YbTAThI, UX OOCYKICHHE, BHIBOJIBI.

B osToM pa3zzmene ordyera HY)XHO MOJIBECTH HUTOTI NpojAeTaHHOW paboTel. Cremyer
HAIUCaTh, KAKUE MOTYYCHBl BEIMUUHBI, U C KAKUMHU MOTPEITHOCTIMH.

Ecnn usmepeHus npoBOIUINCH Pa3HbIMU METOAAMHU, TO O0SI3aTENIbHO HY)KHO CPaBHHUTH
9TH pe3yNbTaThl M WX MOTPEIIHOCTH, CAEJaTh 3aKIIOUEHUE, KaKOW METoj Jydlle, TOYHEe,
yao0Hee.

Ecnu u3BecTHO TabnuyHOE 3HAUYEHHWE M3MEPEHHOW BEIMYMHBI, TO HY)XHO 00s3aTeNbHO
CPaBHUTH €r0 C MOJIyUEHHBIM Ha OIbITE 3HAYEHHUEM U J1aTh apryMEHTHPOBAHHOE 3aKIOYEHHE 00
UX COBIAJCHUU WM HECOBMA/ICHUU.

Ecnu B paGoTe 3Ha4eHMs] OJJHOW M TOW K€ BEIIMYMHBI MOJYYEHbI IKCIIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YNIbTaThl HY)KHO 00s3aT€IbHO CPABHUThH M JaTh apryMEHTHPOBAHHOE
3aKJII04YeHre 00 UX COBNAJICHUHU WM HECOBIAICHUU.

B cnywae, korma Mexay CpaBHUBaeMbIMH BEIMYMHAMU HMEIOTCS HEJIOIyCTHMBbIE
PacXoXkJIEHHUs, 3TO HYXHO 0053aTe€IbHO OTMETHTh B OTYETE M BbICKA3aTh IMPEANOIOKEHHE O
BO3MOYHBIX IPUYMHAX 3TOTO HECOBIAICHUS.

Ecnu B paboTe cTaBUIIOCH LIEIBIO MPOBEPUTH KAaKON-TO (PU3HUECKUN 3aKOH WM U3YYUTh
SBJICHME, TO B JIaHHOM pazfesie HeoOXOAMMO JaTb OOOCHOBAHHBIM OTBET Ha IMOCTABJIECHHBIN
BOIIPOC.

BbIBOJ 10KEH COOTBETCTBOBATH 1IENTU PAOOTHI.

TpeboBanus k ohopmIIEHUIO OTUYETA O JIabopaTOpHOU padoTe

Otuet no 1abopaTtopHOi paboTe T0JKEH BBITOIHATHCS Ha JucTax Gopmara A4. 3anucu
Ha JIMCTaX BEAYTCS TOJIBKO C 0JHOHM cTopoHbl. [lo kpasm nucrta 1oykHA OBITH OCTaBJIEHA paMmKa
muprHOI He MeHee 20 MM. DTy paMKy pUCOBATh Ha JIMCTAX HE HYKHO, HO M 3aCTYyIaTh 3a Hee He
cienyer. B pamke B BepxHEM TOJ€ HYKHO JIMIIb MOCTaBUTh HOMEP CTPAHUIBL
[TpoHyMepOBaHHBIMH JIOJIKHBI OBITH BCE JIMCTHI OTYETa, HAUMHAsl C TpeThero. IlepBoiif aHCT —
TUTYJBHBIA U BTOPOU JIUCT — MPOTOKOJ U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucath oT pyku. Ecnu Bl ncnonbs3yere uykue 3aroToBKH, TO OyabTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAaHHBIE» OLIMOKH, KOTOpPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCA K (popMyiam, KOTOpble BbI MOICMOTpENH Y KOTr0-TO, @ HE BHIBEJIH CaMH.
Jlygmie cnpocuth mnpenoaaBarens. OH MOJACKaXET WIM NPOBEPUT, MpaBUIbHO 1M y Bac
MOJYyYHIIOCh.



TuTynbHBIA TUCT PabOTHI MOKET OBITH HAMKCAaH OT PYKH WM Hale4yaTaH Ha MPUHTEpE.
DJIEKTpOHHAs BEPCUS TUTYJIBLHOIO JINCTa HaxonuTcs Ha caite ['Y Alla.

Metoauueckie yKa3aHHs 110 BBINOJHEHHIO J1a0OpaTOpHBIX padOT MpHBEIEHBI B
CIEeIYIOIUX MocoOusaX, uMeromuxcs B 6ubmnoreke ['YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BUJIC:

1 Mexanuka. Komebanus u BoiHbl. MonekymsipHas ¢usuka. JlabopaTopHbIii
npaktuky™m //U.M. KoBanenko, H.IL. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, JI.E.
[Torapes, B.K. Ilpumunko,. FO.H. Ilapes, b.®. [lludpun, 2014, 132 c.

2. OnexTpudecTBo U MarHeTusM. Jlaboparopusriii npaktukym// /E.H. Kotnukos, C.41.
Illep6ax, W.M Kosamenko, KO.A. KysnemoB, M.H. Kynpounxkas, H.I1. JlaBporckas, H.H.
JlutBunosa, I'.JI. [Inexorkuna, B.K. [Ipununxo, E.B. Pyrekos, , FO.H. Lapes, b.®. [ludpun,
2010,84 c.

3. BonnoBast ontuka Jlabopatopusiii mpaktukym //E.H. Kormwmkos, W.IL
Kpexrynosa, H.I.JIaBpoBckasi, FO.A. HoBukoBa, A.H. Tporun 2013 68 ¢
4. KBantoBas ¢usuka. JlaGoparopuenii mnpaktukym //I.A. BecnuueBa, W.U

Kosanenko, H.II. JlaBposckas, H.H. JIutBunosa, B.®. Opnos, B.K. IIpununko, C.I1.danees,
E.B.Xonunesa, O.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

11.4. Meroanueckue yKa3aHUs JUISL oOyJaromuxcsi 1o MPOXOKICHHUIO
CaMOCTOSITENIbHOM paObOTHI

B xone BBINIOJIIHEHUSI CaMOCTOSITEIbHOW PaOOThI, OOYYAIOIIMIICS BBIMOJIHSIET padoTy MO
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

Jns oOywarommxcs Mo 3a04HOil ¢opme oOyueHus, camocTosiTelbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporecce BBINMONMHEHHUS CAMOCTOSTENBHOM PaboOThI, y oOyuaromierocs (Gopmupyercs
1enecoo0pa3Hoe IIAHUPOBaHUE PabOUero BpEMEHH, KOTOPOE MO3BOJIET UM pa3BUBAaTh YMEHMUS
¥ HaBBIKM B YCBOGHHUM M CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHUI, 00ECIeUrnBaET BBICOKUI
YPOBEHb YCIEBAEMOCTH B IEPHOJ OOYYCHHS, IIOMOTaeT TOJYYUTh HABBIKM TTOBBINICHUS
pohecCHOHANBLHOTO YPOBHSL.

MetonuyeckuMu ~ MaTepuaiaMM,  HalpaBJSIIOIIMMH  CAMOCTOATEIbHYIO  paboTy
00y4aromuxcs SABISIOTCS:

-y4e0HO-METOIMYECKU MaTepual Mo TUCHUIUINHE;

-METOIMYECKUE yKa3aHUs MO BBIMOJIHEHHIO KOHTPOJIBHBIX padoT (715 00yJarommxcs Mo
3a04HOM (hopmMe oOyueHus).

11.5. Meroauueckue yka3zaHus A1 OOYYaOLIUXCS IO TPOXOXKJIECHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJb YCIEBAEMOCTH INIPEIyCMAaTPUBAET KOHTPOJIb KadecTBa 3HAHUMU
00y4aroImuxcsi, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

OcCHOBHBIMHU (paKTOpaMH TEKYIIETO KOHTPOJISA 3HAHUN OOY4YarOIIMXCs SIBISIETCS YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TPAKTUUECKUX 3aHATHUAX, 3allluTa JIabopaTOpHBIX padoT.
CpencTBaMM  TEKYLIETO KOHTPOJs MOTYT ObITh Oecenbl mpenojaBaTelss W CTYIEHTA,
KOHTPOJIbHBIE BOTIPOCHI U 3a/1aHU.

Pe3ynbTarhl TEKyIero KOHTPOJIs YCIEBAEMOCTU CIYXaT OCHOBOM JJIsi IPOMEXYTOUYHOMN
aTTecTallMu: MOJIyYEeHHUs 3aueTa WIM JIOMyCcKa K 3K3aMeHy Wiu Au¢depeHInpOBaHHOMY 3a4eTy
1o y4yeOHOM JUCLHUIUINHE.

B Tteuenue cemectpa mis momycka K dK3aMeHY Wi U GEpPEeHIIMPOBAHHOMY 3a4eTy
CTYAEHTY HEOOXOAUMO caTh He MeHee 75% 1abopaTopHBIX U MPAKTUYECKUX PadoT.

11.6. Meroaudeckue yKa3aHUs ISl OOYYAFOIIUXCS IO MPOXOXKICHUIO MPOMEKYTOTHON
aTTECTALIUH.



[Ipomexxyrounass  arTecranust — OOy4aloIUXCs  NPEIyCMaTpUBAaeT  OLICHUBAHHE
MIPOMEXKYTOUHBIX W OKOHYATEIBHBIX PE3y/IbTaTOB OO0y4YeHHS 1O auciumuimHe. OHa BKIIIOYACT B
cebs:

-3Kk3aMeH — (popMa OICHKH 3HAHWH, MOJYYCHHBIX OOyJYaAIONIUMCS B MPOIECCE U3YUCHHS
BCGfI JUCHUIIIIMHBI UJIN €€ 4aCTHU, HAaBbIKOB C&MOCTOHTGHBHOﬁ pa60TbI, CHOCO6HOCTH HpI/IMeHHTL
UX JUISl PEIICHHs IPaKTUYECKHX 3a1ad. JK3aMCeH, KaK IPaBHJIO, IPOBOIMTCS B IEPHOT
HK3aMEHAIIMOHHOW CECCHUU W 3aBEepIIacTCs ATTECTAIMOHHON OIICHKOW «OTIUYHO», «XOPOIIOY,
«YIOBJICTBOPUTEIIBHO», «HEYOBJIICTBOPUTEIBHO». DK3aMEH MOXKET IMPOXOJIUTh B BHJIE YCTHOTO
OTIpOCa UM TECTUPOBAHUSI.



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




