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AHHOTaUs

Jucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 0Opa30BaHUS
— mporpaMMy OakajaBpuaTa [0 HampaBJICHUIO MNOAroToBKM/ crnernuanbHocT 27.03.01
«Cranpmaptuzanusi ¥ MeTpojiorusi»  HampaBieHHocTd — «l{udpoBas  merpomorus u
cTangaptuzanys». Jucuuninmnna peanuszyercs kadenpoit «Ne3y.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

YK-2 «CrocobeH ompenensTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IEM U BBIOMPATH
ONTHUMAJIBHBIE CIIOCOOBI MX PEIICHUs, UCXOS U3 NEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

OIIK-1 «Criocoben aHanmM3upoBaTh 3a71a4u MpohecCUuOHATBHON IeATeILHOCTH Ha OCHOBE
MOJIOKEHUH, 3aKOHOB M METOIOB B 00JIACTH €CTECTBEHHBIX HAYK U MAaTEMaTHKI

OIIK-2 «Cmnocoben ¢opMmynupoBath 3agayv NPO(EeCcCHOHATLHON JEATEILHOCTH Ha
OCHOBE 3HaHU MPOMUIBHBIX PA3EIIOB MATEMATHUECKUX M €CTECTBEHHO-HAYYHBIX JUCIHILTAHY

OIIK-7 «CnocobeH OCyIEeCTBIATh IMOCTAHOBKY M BBIIMOJIHEHATh 3KCIHEPUMEHTHI II0
MPOBEPKE KOPPEKTHOCTH M A(H()EKTHBHOCTH HAYYHO OOOCHOBAHHBIX PEIICHUH B 00JIACTH
CTaHJapTU3aUU U METPOJIOTHIECKOT0 00eCIeUeHUS»

ConepxaHue IUCHUIUIMHBI OXBaTBIBAET KPYT BOMPOCOB, CBA3aHHBIX C IMPOOIEMaMH
obmeit hu3uKH.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAylomue (HOPMBI OpraHU3alUN
yueOHOro mpoiiecca: JIeKIHUU, 1a00paTopHble pabOoThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
pabora.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTAIHs B (popMe dK3aMeHa.

OO6mias TpyJOEMKOCTh OCBOCHMSI JUCLUHUIUIMHBI cOCcTaBisieT 12 3adeTHbIX eauHui, 432
yaca.

SI3bIK 00OyUueHUs IO TUCIUILINHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MIPEICTaBJICHUE BO3MOYKHOCTH CTYJACHTaM pPa3BUTh M IPOJEMOHCTPUPOBATh HABBIKH B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

-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 JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMNETEHIINI U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) Kon n Kon v HanMeHoBaHMe HHIMKATOpa
HauMEHOBAaHHE
KOMITETCHIHH JOCTHKEHUS] KOMITETCHIIUT
KOMIIETEHINH
VK-2.3.1 3HaTh BUABI pECYpPCOB U
OTpaHUYEHUS JJIs1 PELIEHUS OCTaBICHHbIX
VYK-2 Cnocoben ‘P AP
ONPEAEIATh K Janat
P pyT VYK-2.Y.1 ymeTs NpoBOAUTH aHAJIN3
3aJa4 B paMKax .
. MOCTaBIICHHOM LIe’H U (POPMYIUPOBATH
[IOCTaBJIEHHOM LI€H
3aJ1a4M, KOTOpble HEOOXOUMO PEIIUTD IS
1 BBIOMPATH
ee TIOCTHXKEHUS
ONITUMAIIEHBIC
YHuBepcanbHbIE VK-2.Y.3 ymeTh BbIIBUraTh

CIIOCOOBI UX " .
KOMIIETEHIIUH aJIbTepHATHBHBIC BAPHAHTHI JICHCTBUH C

pelIeHus1, UCXOIs U3
LIEJIBI0 BBIOOPA ONTUMAJIBHBIX CITIOCOOOB

JEUCTBYIOLUX
pellieHus 3aa4, B TOM YHUCJIe C TOMOIIBIO
MIPABOBBIX HOPM,
B — 1M (POBBIX CPENICTB
CCVDCOB I VYK-2.B.2 B1ageTh HaBbIKaMH BbIOOpa
peeyp . ONTUMAIBHOTO CII0C00a pelieHus 3a/1a4 ¢
OTpaHHYEHUN .
Y4E€TOM HMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYEHUN
OIIK-1 Cnocoben
aHaJIM3UPOBATH
3aa4n
po(heCCHOHAIBHOMN
pog OIIK-1.3.1 3HaTh OCHOBHBIC ITOJI0KEHHS,
Ob6menpodeccnoHanbHbIe | 1€ATeILHOCTH Ha
. | 3aKOHBI U METOJIBI ECTCCTBCHHBIX HAYK H
KOMTICTCHITHH OCHOBE TIOJIOKCHUH,
MaTeMaTUKHU
3aKOHOB M METOJIOB
B o0Jyiactu

CCTCCTBCHHBIX HAYK
U MaTEMaTHUKH

OIIK-2 CnocobeHn

bopMynupoBath
3a71auu
A . | OIIK-2.3.1 3Hath npoduabHbIE pa3aesl
Ob61enpodeccuonanbhble | MpodeccuoHaIbHON
MaTeMaTHYECKUX U €CTeCTBEHHOHAYYHBIX
KOMIIETEHIIUH JeSITeIbHOCTH Ha
. JTUCIUILINH
OCHOBE 3HaHUM
npOMIBHBIX

paszesnoB




MAaTEMAaTHYCCKUX U
CCTCCTBCHHO-
Hay4YHBbIX
JUCLHMITIINH

OIIK-7 Cnocoben
OCYIIIECTBIISATh
MOCTAaHOBKY H
BBIMOJIHCHSTh
OKCIICPUMEHTHI 110
MIPOBEPKE
KOPPEKTHOCTH U

3¢ (HeKTUBHOCTH
HAYYHO
000CHOBaHHBIX
penieHuit B 00JacTu
CTaHapPTHU3AIUU U
METPOJIOTHYECKOTO
obecrieueHus

OIIK-7.3.1 3HaTh METOJIbl MOACITUPOBAHUS U
aHaJIM3a HKCIIEPUMEHTAIIbHBIX
HUCCIIEOBaHUN

O6menpodeccrnoHanbHbIE
KOMIICTCHIINH

2. Mecro nucuuruinHbL B cTpykType OI1
JucuunimHa MoxkeT 6a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOUTUMUCS
MIPY U3YYECHUU CIEAYIONUX AUCUUIUINH:
— « Maremaruka. AHaTUTHYECKasi TEOMETPHS U TUHEIHas anreopay,

— « MaremaTtuka. AHaTuTHYECKAas reoMCTpus U JIMHEWHAas anre6pa»,
- «Maremaruka. TeOpI/Iﬂ BGPOHTHOCTeﬁ N MaTEMAaTHYCCKasa CTaTUCTHUKA».

3H8.HI/I$I, INOJIYYCHHBIC TIpH HU3YYCHUU MaATCpHUalia ,HaHHOﬁ JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIbBHOC 3HAYCHUE, TaAK U MOT'YT MCITI0JIL30BATHCA IMPU U3YUCHUHN APYTUX AUCHUILINH
- « 3HeKTp0TeXHHKa>),

- « SJ'IGKTpOHI/IKa»,

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCHUIUIMHBI, TPYIOEMKOCTH OTIENIbHBIX BHIO0B Y4eOHOM
paboThI 1O TUCHUIIMHE (M paclpesielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) NpeACTaBICHbI B
tabnuue 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUITIIMHbI

Buz yue6Hoi paboTbI Bcero ?}{HOGMKOC?\ZE © CeMeCTJI\}Oa;I
1 2 3 4 5
Oobwasn mpyooemKocHb oucuunIUHbL, 19/ 432 4/ 144 3/108 5/ 180
3E/ (uac)
U3 hux uacos npakmuueckoii H0020MoeKu
Ayoumopnule 3anamus, BCEro vac. 48 16 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 24 8 8 8
npakTuueckue/cemunapckue 3anarus  (I13), 12 4 4 4
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 12 4 4 4
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)
HK3aMeH, (4Jac) 27 9 9 9




CamocmosamenvHas paboma, Bcero (Jac) 357 119 83 155
Buo npomesxcymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
madd. 3auger, sx3amed (3auer, Judd. 3aq, OK3., OK3.

DK3.*%*) OK3.

*x .
HpI/IMeanI/Ie . KaHJIUJIATCKUHU 3K3aMCH

4. CopepxaHue JUCIUTUTMHBI

4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCIUTLIMHEI 110 pa3ieiaM | BUAAM 3aHATHH.
Pazpgenbl, TeMbl TUCHUIIITUHBI U UX TPYJOEMKOCTh TPUBEJCHBI B Ta0IUIIE 3.

Ta6mumma 3 — Pa3nensl, TEMbI TUCIUILIMHBI, UX TPYI0EMKOCTh

Paznenbl, TemMbl quctuIuInHel | JIekmmm I13 (C3) (wac) | JIP (wac) |KII (gac) |CPC (uac)
(dac)
Cemectp 1
Pasmen 1. Mexanuka 4 2 2 40
Paznen 2. KoneGanust v BOJTHBI 2 1 2 40
Pasnen 3. MosekynspHas Gpu3uka 2 1 39
Hroro B cemecTpe: 8 4 4 119
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 4 2 2 28
Pasnen 5. Maruetusm 2 1 28
Paznmen 6. Onruka 2 1 2 27
Hroro B cemectpe: 8 4 4 83
Cemectp 3
Pasnen 7. KBanToBas onruka 2 1 2 52
Paspnen 8. KBaHTOBas MEXaHHUKA 4 2 52
Pasnen 9. Craructuueckas Gpuszuka 22 1 2 51
Hroro B cemectpe: 8 4 4 155
HUroro | 24 12 12 0| 357

HpaKTI/I‘IGCKaX IoATr0OTOBKAa  3aKJIHOYACTCA B HEMMOCPCACTBCHHOM  BBLINNOJIHCHUHA

o0y4JarmuMucs

ONpEeNIeIEHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;yei

po(heCCHOHATBHOMN NeITeTbHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Ta6mmma 4 — ComepxaHue pa3esioB U TeM JIEKIIMOHHOTO ITUKJIA

Howmep paznena

HaszBanue u congepxanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Paznen 1.

MexaHuka

[Ipenmer mexanuku. Mexanuyeckoe aBuxkeHue. llonsaTne cocrosHus u
JETEPMHUHU3M B KJIACCHUYECKOM MEXaHHMKE. YPaBHEHUS IBMKEHUA. [ paHUIbI
NPUMEHUMOCTA  KJIACCUYECKOM MEXaHUKU. PemaTUBHCTCKAass M KBaHTOBAas
MeXaHHKa




Kunematnka aBukeHusi MarepuaibHOM TOUYKU. CKOPOCTh U YCKOpPEHHE.
HopmansHoe u KacaTenbHOe yckopeHMs. Paguyc KpUBU3HBI TpPAaEeKTOPHH.
OcHoBHas 3ajaya KMHEMAaTUKH MaTepHaJbHOM TOYKHA. KuHeMarunka IBH)KEHHS
abCOMIOTHO TBEpJOro Tena. BpaieHue TBEpIOro Tena BOKPYT HETOABHIKHOW
ocH. CBA3b JIMHENHBIX U YIVIOBBIX BEJIMYMH IIPY BpallaTeIbHOM JBUKEHUH.

WNuepunanpHple cucteMbl orcueTa. OCHOBHBIE 3aKOHBI KIJIACCHYECKOMN
JUHAMUKU - 3akoHbl HproToHa. OCHOBHas 3ajaya JUHAMUKH MAaTEpHAIbHOU
Touku. Hennepruaibuble cucteMbl orcueTa. Cuibl HHEPIUHU. 3aKOH COXPaHEHUS
nMitynbca. LlenTp Macce u ero nBuxenue. Cucrema IeHTpa Macce.

Mexanunueckas pabota u MomHocTb. Kunernyeckast sneprus. [lomst cu.
KoHcepBaTuBHBIE M AUCCUNATUBHBIE CUJIbL. Y CIIOBUE MOTEHUUAIBHOCTH IOJIS
CWI. 3aMKHYTbIE U HE3aMKHYTblEe cucTeMbl. [loTeHImanbHas 3HEPIUsl CUCTEMBI.
CBs3b MEXy MOTEHUMAIBHON 3HEPrUed U MOJEM KOHCEPBATUBHBIX CUJ. 3aKOH
COXPAaHEHHUs MeXaHUUYeCKOM 3Hepruu. CUcTeMBbl €IUHMUII.

MoOMEHT cwibl U MOMEHT HUMIIYJIbCA. YPAaBHEHHE MOMEHTOB. 3aKOH
COXpPaHEHHS MOMEHTa uMIyiabca. MOMEHT HuMIyJbca TBEPAOro Teja
OTHOCHUTEJIBHO HENOABWKHOW ocu. MoMeHT uHepuuu. OCHOBHOE ypaBHEHHUE
JUHAMHMKU BpaIlaTeIbHOrO JBM)KEHUS TBepAoro tena. KuHermueckas sHeprus
BpAILAIOIIErocss TBEPJOro Teja. YPaBHEHMs JBUKEHHS U yCIOBUS PaBHOBECHS
TBEPJOTO Tea.

[MpuammMn  oTHOcUTENBHOCTH [ ammnes, mnpeoOpa3oBanmst [ ammies.
[Toctynate! crienuanbHON Teopun OTHOCUTENbHOCTU. [IpeoOpa3oBanus Jlopenna
u ciaenctBus U3 HuX. OCHOBBI pENATHUBUCTCKOW MexaHUKu. WHTepBai, ero
WHBAapUaHTHOCTb.  PemstuBucTckuii  mMmmynasc.  OCHOBHOE — ypaBHEHHUE
PENATUBUCTCKON AUHAMUKU. KuHeTnueckas sHEprusi peasiTUBUCTCKON YaCTHULIBI.
Ces3p maccel M dHepruu. CBsi3b MEXIy DHEpPruedl M HMITYJbCOM 4YacTHILIBI.
OcHoBHbIE HJIen 00IIeH TEOpUH OTHOCUTEIBHOCTH

Pasgen 2

®u3zuka KoaedaHuil ¥ BOJIH

['apmoHMuecKUid M aHrapMOHMYECKMH OCHWIIIATOP (MaTeMaTHUYeCKUuin
MasTHUK, (U3NYECKUN MasTHUK, KojeOaHMUs MOJ ACWCTBUEM YIPYroW CHIIBI).
Cnoxenue xonebaHuil. @OU3MYECKHI CMBICT CHEKTPAJIbHOTO Pa3I0KEHUS.
JuddepenunanbHoe ypaBHeHHe kojeOaHuil. CBoOOnHBIE, 3aTyXarouue
KoseOaHus. BeiHyxieHHble KojeOanus. Pe3onaHc.

Kunematrka BOJIHOBBIX IPOIIECCOB (IUIOCKUE U ChepruUecKUe BOIHBI).
BonnoBoe ypaBaenue. [Ipuanmn cynepno3unuu. DHeprus BoaHb. [ToTok
sHepruu. IHTeHcuBHOCTH BOJIHBL. CTOsyast BosHa. 3ByK. OCHOBHBIE
XapaKTepUCTUKU 3BYKOBOM BOIHBI. D ekt [onnepa aJis 3ByKOBBIX BOJIH

Paszgen 3

MomnekynsipHas pusnka

TepmoauHamuueckue coctossHuss U npoueccsl. llonsarue QyHkunn
cocTosiHusl. BHyTpenHsisi sHeprus. KommdectBo TeruoTsl. PaGora Tenma mpu
u3MeHeHun ero ooObema. [lepBoe Hauano TepmoauHamuiku. TemmepaTypa u
BHYTPEHHSAS JHEpPrus Kak (QYHKLIUS COCTOSHUSA. TeIIOeMKOCTb. DHTPOMHMSL.
Bropoe u tperbe Hauana TepmonuHaMuku. Teopembl KapHo. 3akoH Bo3pacTaHus
sHTponuu. [lopsnok u 6ecnopsiok B npupoae. TepMoanHaMUuecKue GyHKIUH.

WUneanpupiii  Ta3 (ypaBHEHHE COCTOSIHUSI, BHYTPEHHSISI DSHEprus,
TEIUIOEMKOCTH, YypaBHEHHE ajualaThl, paboTa MpH pa3IMYHBIX IPOLECCaX,
sHTponus). BepostHocTs 1 paykTyanuu. Pacnpenenenns Makcsenina. CkopocTi
TEIUIOBOTO JIBWKEHUS MoyeKyd. CpenHsisi KMHETHUYECKas SHEPIUs MOJIEKYII.
OcHOBHOE ypaBHEHHE KMHETHYECKON TEOPUH HJCAIbHBIX ra3oB. Pacnpenenenue
bonbimana. DHTponus U BeposATHOCTh. Da30BblE paBHOBECHS U MPEBpAILECHUS.
DneMeHThl HEpaBHOBECHON TEPMOJIMHAMUKU. SIBIEHMS MepeHoca, KHHETUYECKUE
asiieHus. KonneHcupoBanHoe coctossHue. KnHeMaTnka u IMHAMMKa JKUJKOCTEN




" ra3os.

Pazmgen 4

DNEKTPUUYECTBO.

OnekTpocTaTMka B BaKyyMe. 3aKOH COXPAHEHHUs 3JIEKTPUYECKOro
sapsiia. 3akoH Kynona. Cucremsl enuuull. Ilpunuun cyneprnoszunuu. CucTeMbl
BapsSHKEHHBIX YacTHLl. DJIEKTpUUYECKHM aumoib. Pabora cuit a51eKTpocTaTndeckoro
nons. TeopemMa o0 HUPKYISILIMM BEKTOpa HamnpsykeHHocTH. IloTeHnumanbHOCTH
DIIEKTPOCTATHUECKOro noJjsl. HanmpsKeHHOCTh M MOTeHIHall 3JIEKTPOCTaTHUECKOTO
10J1s1, CBA3b Mexay HuMu. Teopema ["aycca [uist 3iIeKTpOCTaTHYECKOro IOJS B
BakyyMe. [Ipumenenne Teopemsl ['aycca K pacuery noJjenu.

OnekTpocraTuka B BemlecTBe. Tumbl audnekTpukos. Ilonspuzanus
IuaaeKTpukoB.  CBOOOJHBIE M CBs3aHHbIE 3apsaabl.  Jludnextpuyeckas
BOCIPUUMYHUBOCTb.  JlM3JeKTpuueckass  NPOHULAEMOCTb.  DIEKTPUUECKOE
cmemienne (uHaykuus). Teopema I'aycca st 21ekTpudeckoro mojis B
JIURJIEKTPUKE. Y CIIOBUS Ha TPpaHULIE pas3zesia ABYX AUAJIEKTpukoB. Ilose BHyTpu
IPOBOJHUKA W y ero mnoBepxHocTH. OOmas 3amadya 3JIEKTPOCTATHKU.
DNEeKTPOEMKOCTh IIPOBOIHUKA.

Konnencaropel. DHeprus CHUCTEMbI 3JIEKTPUUYECKUX 3apsAloB. DHEprus
3apsHKEHHOrO0 NpoBoAHMKA. OO0beMHas IUIOTHOCTh HSHEPrUU 3JIEKTPHUUECKOIO
OJIsl.

VYcioBus  CylIECTBOBaHUS ~ 3JEKTPUYECKOIO  TOKA.  YpaBHEHHUE
HEeNpPEepbIBHOCTH.  DJEKTPOJBMXKYyIas cuia. HenmoreHIManbHOCTH — MOJIA
CTOpOHHUX cwil. 3akoHbl Owma wu Jxoyns-JlenHna B uHTerpaJibHOM U
muddepeHnmanbHon hopmax.

Pasnen 5

DIeKTpoAHAMUKA

MarnuTocraruka B Beulectse. HamarunueHHOCTh. MoJIeKy s pHbIE TOKH.
MaruuTHass BOCHPUMMYMBOCTh. MarHuTHasi MpOHUIIAEMOCTh. HampskeHHOCTh
MarHMTHOTO Mojs. JlnamarneTuku, mapamMarHeTHku, peppoMarHeTuku. Teopema
0 IUPKYJSALHUA BEKTOpa HANPSHKEHHOCTH MAarHUTHOTO MOJsi (MHTErpajbHas U
muddepennmansHas GopMbl). Y CIOBUS Ha TPAHUIIE JBYX MarHeTUKOB.

3akon @apanes. IlpaBuno Jlenna. Camounaykuus. MHAYKTHBHOCTB.
Bzaumnas unaykius. Bzanmuaas uHIyKTHBHOCTE. OObeMHas IIOTHOCTh SHEPTUU
MarHuTHoro noss. BuxpeBoe snektpuueckoe mnoise. Tok cmemenus. Cucrema
ypaBHeHu MakcBemna. MaTtepuanbHble ypaBHeHHs. KBa3uctaumoHapHbIe TOKH.
WNHuBapnaHTHOCTh ypaBHeHUIl MakcBemsia OTHOCUTENIBHO NpeoOpa3oBaHUil
Jlopenua. [IpyHIIMTT OTHOCUTENBHOCTH B AJIEKTPOJUHAMUKE.

Pasmen 6

Orntuka.

BonHoBoe ypaBHeHue Ay JNEKTPOMAarHUTHOM  BoaHBL. — (CBONCTBa
ANEeKTpOMarHuTHeIX BOJH. Bekrtop [loitHTuHra. MIHTEeHCHBHOCTE cBeTa. Dddext
Jomnepa s 31EKTPOMAarHUTHBIX BOJH. OTpa)keHHWE M NPEIOMIICHHE CBETA.
Onrtuueckoe wu3zoOpaxenue. [lpunmmn dDepma. HWHrepdepenuus cBera.
KorepentHocTh ¥ MOHOXpoMaTHuHOCTh. [ludpakuums csera. [lpuHumn
Itotirenca-®penens. Meroa 300 @penens. Judpakuus OpayHrodepa Ha menu
u nu¢ppakuroHHoil pemerke. 'onorpadguu. EcrecTBeHHBIH U MONSIPU30BAHHBIN
cBeT. 3akoH Mamoca. [lonspuzanust cBeta NpU OTPAKEHWH W IPETIOMIICHHUH.
3akoH bproctepa. JIBoiiHoe sydenpenomsieHne. HopManbHass ¥ aHOMalbHas
nucnepceusi. @azoBas v rpynmnoBasi ckopoctu. @opmyia Panes. Dnementsl Oypbe
- ONTHUKHU.

Pasnen 7

KBanTOBas ontuka

TennoBoe wu3nyyenue Ten. 3akoH Kupxroda. 3akoHbl W3Iy4YEeHUs
abcomoTHO yepHoro Tena. Kantosas runoresa u ¢popmyna [lnanka. KBantosas
ontuka. Porodpdexr, onbiTel CroneroBa. dDotoHbl. [laBneHue cBera.
Kopmyckynsipao-BostHOBOM nyanu3m s cBeta. Dddext Kommnrona.




Pasnen 8

KBaHTOBas MexaHuKa

Teopuss bopa. Oneitel @panka u ['epua. KopmyckynspHo-BoIHOBOM
nyanu3m Mukpoyactul. ['mnoresa ne bpoiinsa. ®@a3oBas u rpynmnoBasi CKOPOCTH
BosIH 1e bpoins. BonnoBoil maker. CTaTucTUYECKOE HCTOJIKOBAaHUE BOJH JI€
bpoiina. Ilpunnun HeompenenenHoctu ['eiizenOepra. BomHoBas ¢yHKms, ee
OCHOBHBIE cBoiicTBa. Omeparopsl (U3MYECKHX BEIUYMH. BpemeHHoe u
crauuoHapHoe ypaBHeHue lllpenunHrepa, KBaHTOBbIE COCTOsIHUS. KBaHTOBbIE
ypaBHeHus aABwkeHud. CBoOojgHas uyactuma. Yactuna B OECKOHEUHOM
noreHuuanbHo siMe. KBaHTOBBIM ocumiuisitop. HyneBas sHeprusi, HyleBble
koneOanus.  [IpoxokmeHue  YacTUIBI 4Yepe3 MOTCHIHUAIbHBIA  Oaphep.
TynnenbHbIN dhDEKT.

ATomM Bomopoiga B KBaHTOBOM MexaHuke. KBaHTOBblE uuncia.
OpOuTanbHBIE MEXaHWYECKHMII M MarHUTHBIH MOMEHTHI JJIEKTpOHa B aToMe.
Opb6uransHoe rupomarautHoe otHomeHue. Ombir Lltepna u I'epnaxa. Crnuu
anekTpoHa. [IpuHIMN ToXAecTBEeHHOCTH MHUKpodacTul. depMuOHBI U 0030HBL.
CummeTpusi BOJHOBOM (DYHKIIMM CHUCTEMBI OJWHAKOBBIX YacTull. [lpuHImmn
[Taynu. OObsicHeHHe nepuoanueckoil cucrembl sneMeHToB JI.M.Menzaeneesa.
DHepreTu4ecKuil ciekTp aToMoB ¥ MoJiekyJl. [Ipupoa XuMHUYECKOM CBSI3H.

Pasnen 9

Cratuctuueckas Gpusuka

Craructuueckuii  Meroa. dazoBoe mpocrpanHcTBO. Pacmpenenenue
I'u66ca. Crartuctuyeckoe HCTONKOBaHUE OHHTpornuu. CBoOOAHAs SHEPrusl.
CraTtucTuyeckoe ONMCAHWE KBAaHTOBOW  CHUCTEMBl, pa3iuydue MEXy
KBAaHTOBOMEXAHUYECKON M CTAaTHCTHYECKOW BeposTHocTsIMHU. Kilaccuueckas
cratuctuka Makcsemia-boneumana. KBantoBele cratuctuku ®epmu-/lupaka u
boze-OiiHmTeiina. CpaBHEHHE pa3IMYHBIX CTATUCTHUK.

Pacnipenenenne ®@epmu-Jlupaka ais 3J€KTPOHHOTO Ta3a. DIIEKTPOHBI B
Kpuctajax. JHeprust @epmu, BHIPOKIECHHBIN U HEBBIPOKACHHBIN 3J1€KTPOHHBIN
ra3. DJIEKTPOHHAsI TEIUIOEMKOCTb. TeIIOEMKOCTb KPUCTAJUIMYECKON PEIIeTKHU.
Krnaccuueckast reopus, Teopust Diinireiina u Jle6as. ®oHonbl. DOTOHHBIN ras.

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U X TPYAOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 anx No
No TeMbl MPaKTUYECKUX Popmbr TpynoeMKocTb, |IpaKTHYECKOH |pa3aena
/11 3aHATHI TpaKTHHCCKUX (dac) MOJTOTOBKHU, | TUCITUTT
SaHATH (dac) JIMHBI
Cemectp 1
Kunematuka u Pemenue 3agau 1 1 1
1 | nuHamuka
MAaTepHAIbHON TOUYKH
Kunemartuka u Pemenue 3amau 1 1 1
2 | guHamuKka aOCOJIFOTHO
TBEPAOTO Tela
Kunemaruka u Pemrenue 3amay 1 1 2
3 | inHamMuKka KoieOaHui
MonexkynspHo- Pemrenue 3anau 1 1 3
4 | KuHeTH4YecKas Teopus
Cemectp 2
1 | HampspkeHHOCTH u Pemenue 3agau 1 1 4
IMOTEHITHA




ANIEKTPOCTATUYECKOTO
TOJIS
2 | JIBmwxeHue Pemenue 3amau 1 1 4
3apsSOKCHHBIX YaCTHIl B
AJIEKTPOCTATUIECKOM
oJie
3 | UaayKiuss MarHUTHOTO Pemenue 3amau 1 1 5
OJIS. Cuutbr B
MarHUTHBIX MOJISX
4 | NutepdepeHnms, Pemenue 3anau 1 1 6
nudpakius,
MOJIIPU3AIUS
Cemectp 3
1 | TemmoBoe wu3MyuYeHUE, Pemenue 3agau 1 1 7
dhoTodddekt
2 | Atom BOJIOpO/IA. Pemtenue 3amau 1 1 8
IToctynater bopa
3 | YpaBHeHue Pemenue 3amau 1 1 8
[Ipenunrepa
IloTenuuanrHbIE
Oapbepsl
4 | KBaHToBasg CTaTUCTHKA Pemtenue 3amau 1 1 9
Bcero 12
4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHI U KX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIO0EMKOCTb
N3 Hux No
Ne HaumenoBanue nabopaTtopHbix paboT TpynOeMKOCTS, | MPAKTHICCKOH | pasiena
/1 (gac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 1
1 | MastHuk MakcBesuia 2 1
2 | Maremaruyeckuii 1 000pPOTHBIN MassTHUKH 2 2
CemecTtp 2
1 | Onpenenenue 371eKTPOEMKOCTH KOHIEHCATOpa 2 4
2 | Konwra HeroToHa 2 6
Cemectp 3
1 | IIpoBepka 3aKOHOB TEMJIOBOTO M3JIyYEHHUSI 2 7
2 | OmpenerneHre IMHUPUHBI 3alpPEIIEHHONW 30HBI 2 9
TIOJIYTIPOBOTHUKA
Bcero 12

4.5. KypcoBoe npoeKkTupoBaHue/ BBHIIOIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM He MPEAyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJaroIIXCs




Ta6mmma 7 — Bugbsl caMOCTOSTENBHOM pabOTHI M €€ TPYA0EMKOCTh

Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0uLe 7.

. Bcero, | Cemectp 1, Cewmectp 2, Cemectp 3,
Bun camocrositenbHO# paboThI
qac qac qac qac
1 2 3 4 5
M3ydeHne TeopeTHIecKoro MaTepuana 90 30 21 39
nucuuriabl (TO)
[ToaroroBka K TEKyIieMy KOHTPOJIO
ycneBaemoctu (TKY) 0 30 21 39
Konrtpomnbusie pabotsl 3a04nnukoB (KP3) 87 29 20 38
[ToaroToBka K MpOMEKYTOYHOM 90 30 21 39
arrectanuu (I1A)
Bcero: | 357 119 83 155

5. IlepeueHs yuyeOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3JaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

HIudp bubnuorpaduyeckas ccpuika KonmdecTBo 3K3eMILISPOB B
oubnoTeke(kpome
AJIEKTPOHHBIX FK3EMILISIPOB)
[53(075)] CagenbeB U.B. Kypc o0mieii pusuku: Yueonoe mocoone | ®O(4), 'C(94), 'CU3(1)
B 3 1.2014. T.1. Mexanuka. MonekymsipHas (pu3mnka
[53(075)] CagenbeB U.B. Kypc obmieit ¢pusuku: Yuedbnoe nocooue | ®O(4), 'C(94), I'CU3(1)
B 3 1. 2014. T.2. DnekTpuuecTBO U MarHeTu3M. BoHBI.
Orntuka.
[53(075)] Cagenbe U.B. Kypc o0mieii pusuku: Yueonoe mocoone | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBantoBas ontuka. AToMHas pu3HKa.
®usuka TBEpAOro Tena. Pu3uka aTOMHOTO sA/ipa U
DJIEMEHTAPHBIX YaCTHII
[53(075) C12 | CaBenner U.B. Kypc pusuku: YuedHnoe nocodue B 3.T. DO(2), 'C(98)
T.2. DnexrpuuectBo. Konebanus u BosHbI. BotHOBas
ontuka. 2008
[531 B83] Uponos U.E. Mexanuka: OcHOBHBIE 3aKOHBI. M.: ®u3- I'C(133), 'CY3(1), ITI'(6)

matiut, 2015

[53(075)

Tpodumona T.U. Kypc buszuku. 2007,

®0(3), TC(27)




T76]

53(075) T76] | Tpodumona T.W. Kypc dpuzuku. 2003 I'C(35), KJI(5) T'C(134),
I (8)

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

[ 537(075) Uponos U.E. Dnekrpomaraetn3m. OCHOBHBIC 3aKOHBI. CO(1), II'(18)

183] 2015

534.2(075) Wponos U.E. Bonrossie nporieccel. OcHoBHBIE 3aKk0oHbI. | DO(63), ['C(14), III(8)

3] 2015

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

183 2015

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

2015

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HanmeHnoBanue
(http://lib.aanet.ru/) bubmmorexa 'Y ATl
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusnka 3

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyeHp mporpaMMHOr0 0O€CHeueHUs,, HCIOJIb3YEMOIo TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepedyeHp uCnonbp3yeMoro NporpaMMHOro odbecredeHus npejacranieH B Taduuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca Mo AUCIUILTUHE

[Tepeuens WCTHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTaBICH B
Tabmmuie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno



http://lib.aanet.ru/

9. MarepuanbHO-TeXHUUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3pl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeNBFHOrO MpoIiecca Mo UCHUIIINHE, TPEACTaBIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmenoBanue cocTaBHON YaCTH MaTEPUAIBHO-TEXHUYECKON Homep aynuropun
/11 6a3bl (Ipu HEOOXOTUMOCTH)
1 JlexuroHHas ayAuTOpUS
2 | Cneumanu3upoBaHHas Jlabopatopus «MexaHuKa» 31-04
3 | Cnenmanu3upoBaHHas 1abopaTopus « DIEKTPOMArHETU3M 32-04
4 | Cnenmanm3upoBanHas jaboparopust «OnTukay 32-06
5 | CnenmanusupoBanHas aboparopusi «KBantoBas Ou3nKa 32-03, 32-05

10. Omnenounble CpencTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAI[H
oOyJaronuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOYHON aTTeCTaIluU

Bug HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBecHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-0amnpHast ~ mKajma  MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIETCHITHIA

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKama P P (popvp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYUHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CTIelNaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuan, TpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThHOCTHIO
HaIPaBIICHUS;

— apTyMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CHCTEMOM CTeNUaTIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIEeCTBEHHbBIE OIINOKM U HETOYHOCTH;

— WCIBITHIBAECT 3aTPYAHEHUs B NPAKTUYECKOM IPUMEHEHUM 3HAHHUU

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chpopMUPOBAHHBIX KOMITETEHIUI

HaIpaBJICHUS,
— c1abo apryMeHTHPYET HayIHbIC ITOJI0KEHUS,

— 3arpynHsieTcs: B GOpPMYJIUPOBAHUHU BBIBOJOB M 0000IICHUH;

— YaCTHUYHO BJIAJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUHA.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

— o0ydJaroIuiicss HEe YCBOWJI 3HAUUTENBHOH YacTH IMPOrpaMMHOIO
MarepHana;

— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMOKM WM  HETOYHOCTH  IPH
pPaccMOTPEHHH MPOOIIEM B KOHKPETHOM HaIPaBICHUM;

— HCTIBITHIBACT TPYIHOCTH B IPAKTUYECKOM MPUMEHCHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAy4YHbIC TIOJI0KCHUS,

— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ne Kon
W Ilepeuenb BonpocoB (3a7au) i SK3aMeHa HHKATOPA
Cemectp 1
1 OcHoBHbIE KHHEMaTH4ecKHe MOoHATHs. KruHemaTrnka MaTepuanbHOM OIIK-1.3.1
TOYKH. CKOPOCTh U YCKOPEHUE MAaTEPHAIbHON TOUKHU
2 YckopeHue npu mioCKOM KPUBOJUHEMHOM JABUKEHUHU VK-2.¥.1
3 Kunemaruka abCcoat0THO TBEPAOIO Tela OIIK-2.3.1
4 CBs13b JIMHEWHBIX U YIJIOBBIX BEJIUYNH VYK-2.B.2
5 O0001IeHHbIE KOOPUHATHI U CTETICHH CBOOOIBI VYK-2.3.1
6 OcHoOBHas 3a7jaua KHUHEMATUKH [ MaT€pUAIbHOU TOUYKHU YK-2.V.3
7 3axoHbl HeroTOHA OIIK-1.3.1
8 3axonbl Keniepa 1 3aK0H BCEMUPHOTO TATOTEHHUS YK-2.V.1
9 [TpuHIMIT NEeTepMUHU3MA VK-2.B.2
10 3aKOH COXpaHEeHMsI UMITyJIbca OIIK-2.3.1
11 Teopema o IBM>KEHUHU LIEHTPaA Macc YK-2.¥V.3
12 I'paBuTalIMOHHAs U UHEPTHAs MACChI VK-2.B.2
13 MOMEHT CUJIBl U MOMEHT UMITYJIbCA. Y pABHEHHE MOMEHTOB OIIK-1.3.1
14 3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCa VK-2.¥.1
14 CexTopHalibHasi CKOPOCTh OIIK-1.V.1
15 Pabora, MOLTHOCTh U KWHETHYECKAst SHEPTUs YK-2.3.1




16 IToTeHnuanbHble ¥ HENOTEHIIHAILHBIE CUIbI VK-2.V.3
17 [ToTeHmanpHas YHEPTHS, 3aKOH COXPAHCHHUSI MEXaHUYECKOW SHEPT U VYK-2.B.2
18 MoMEHT uHepLun YK-2.V.1
18 Teopema IllTeitnepa OIIK-7.3.1
19 MoMeHT uMITyJIbca aOCOIFOTHO TBEPJIOTO Tena YK-2.3.1
20 Kunerunueckas sneprus ATT. Pabota u moutHocts Bpamenust ATT VK-2.V.3
21 [Ipunnun oTHOCUTENBEHOCTH [ anmues OIIK-1.3.1
22 DxcrnepuMeHTanbHbie npeanocsuiku CTO OIlIK-2.3.1
23 [Toctynatsl DitHTelina, npeodbpa3oanus Jlopenma OIIK-1.3.1
24 CnenctBus u3 npeobpazosanus Jlopenna. 3akoH crnoxkenus ckopocteit B | YK-2.B.2
CTO
25 Wuteprain OIIK-1.3.1
26 PengruBucTcKas IUHAMUKA YK-2.V.1
27 HMHBapuaHTBl TEOPUU OTHOCUTEILHOCTH. [[pHHITMI S5KBUBAJICHTHOCTH OIIK-1.3.1
28 HewunepnuanbHble CUCTEMBI OTCUETA YK-2.V.3
29 Juddepennmanpaoe ypaBHEeHHE KOIeOaHUN PY>KUHHOTO MasiTHUKa, ero | YK-2.3.1
perieHue
30 BexTopHas nuarpamMmma YK-2.V.1
31 DHeprus rapMOHMYECKHUX KOJIeOaHHM OIIK-2.3.1
32 VYcnoBusi BOSHUKHOBEHUS KOJIeOaHUN VK-2.B.2
33 PuU3nyeCcKUi 1 MaTEMaTUYECKUN MASITHUKHU OIIK-1.3.1
34 3aryxatomue Konedanus YK-2.V.3
35 Bremnyxaennsie konebanus. Pesonanc VYK-2.B.2
36 Crnoxenue konebaHuil 01HOTO HanpaBiIeHUs ¢ oAuHakoBeIMU yacToTamu | OIIK-1.B.1
37 CroxeHue B3auMHO TEePIEeHIUKYISIPHBIX KOJIeOaHmi OIIK-1.B.1
38 Boanabl. OcHOBHBIE TOHATHS OIIK-1.3.1
39 VYpaBHeHue Oeryiiei BOIHbI YK-2.V.1
40 BomnoBoe ypaBuenue. CKOpOCTh BOJHBI B YIPYTO# cpesie OIIK-2.3.1




41 OHeprus BOJIHbI VYK-2.B.2
42 HMHTEHCUBHOCTDH BOJIHBI OIIK-2.3.1
43 Dddext Jommrepa YK-2.V.1
44 Hudpakuus BoH. [Ipuniun ['roiireHca VK-2.3.1
45 WNHuTepdepeniys BoIH OT ABYX HCTOYHUKOB VYK-2.B.2
46 Crosiune BOJHBI OIIK-1.3.1
47 Hucnepcus, rpynioBasi CKOPOCTb BOJIH VK-2.V.3
48 UneanbHbiii Ta3. [laBieHne Ha CTEHKY cocya OIIK-1.3.1
49 [TapamMeTpsl COCTOSIHUSA, TEMIIEpATypa. Y paBHEHNUE COCTOSIHUA, VK-2.V.1
(byHKIUST COCTOSHUS
50 BHyTpeHHSIsI SHEpTHUS HICATHHOTO Ta3 VK-2.B.2
ol Pab6ota npeansroro raza B pa3u4HbIX TEPMOIUHAMUICCKAX OIIK-7.3.1
Iporneccax.
52 [TepBoe Hauano TEPMOIMHAMUKH. OIIK-1.3.1
23 Anuabatudeckuii Iporiecc. VK-2.V.3
54 [k Kapnuo OIlK-1.3.1
55 Pabora TenoBoro aBurarens OIIK-7.3.1
56 OOpaTUMOCTh TEPMOJMHAMHYECKUX MTPOIECCOB, TeOpeMbl KapHo OIIK-2.3.1
S7 Hepasenctro Knaysuyca. DHTponus OIlK-1.3.1
58 OHTpONHS ¥ BEPOSATHOCTD VK-2.3.1
59 bapomertpuueckas popmyna. Pacnpenenenne bonpiimana VK-2.V.3
Cemectp 2
1 Hanpsoxénnocts a5ekTpuyeckoro nouis. [IpuHuun cynepno3nuumu OIIK-1.3.1
2 [Torenunan anexrpuueckoro nois. [Ipunnun cynepnozunuu. Teopema o | OIIK-1.3.1
HUPKYJISIUU BekTopa E
3 ITotok BekTopa E. Teopema I'aycca s Bektopa E OIIK-2.3.1
4 CunoBbl€ TMHNUY U 3KBUIIOTEHLIMAIbHBIE IOBEPXHOCTH VK-2.¥.1
5 CnenctBus u3 TeopeMsl ['aycca VK-2.B.2




6 Hanpsox€HHOCT M MOTEHUMAI AIEKTPUYECKOTO JUITONS OIIK-1.3.1
7 DIIeKTPUYECKHI JUIOJIb BO BHEIITHEM T10JIE VYK-2.B.2
8 [TpOBOTHUKH B AJIEKTPUYECCKOM I10JIE OIIK-1.3.1
9 Husnexktpuku. BekTop snexktpudeckor unaykiuu. Teopema [Maycca miist YK-2.3.1
BekTOopa D
10 ['pannunbie yciaoBus 11 BekTopoB D u E OIIK-2.3.1
11 DnekTpoéMkocTb. KoHmeHncaropsl YVK-2.¥.1
12 [TapannensHOE ¥ NMOCIEA0BATEIBHOE COEIUHEHUE KOHAEHCATOPOB YK-2.B.2
13 DHeprusi AMEKTPUIECKOT0 MOJIs OIIK-1.3.1
14 OnekTpuueckuii Tok. [TOTHOCTH TOKa OIIK-1.3.1
15 3akonbsl OMa B 00BIKHOBEHHOH ¥ Tu(depeHInaIbHON Gopmax YK-2.¥.3
16 3akoH OMa JJ1s 3aMKHYTOH LIenu VYK-2.B.2
17 3axonsbl Jxoyns — Jlenna B 00bIkHOBEeHHOH U T hepeHInanbHon YK-2.V.1
dopmax.
18 MarauTtHas UHAYKIHS YK-2.V.3
19 3akoH buo — CaBapa — Jlanuaca YK-2.3.1
20 MarnuTHas UHIYKIUS PSMOTO MPOBOJIA C TOKOM OIIK-7.3.1
21 B3aumoseiicTBue NpoBOIHUKOB C TOKAMU VK-2.B.2
22 JIMnonbpHbIA MarHUTHBIN MOMEHT. MarHMuTHOE 10Jie KOHTYpa ¢ TOKOM OIIK-1.3.1
23 MaruuTHas HHIYKIMS IBIXKYIEerocs 3apsiaa. Bzaumoneiicteue OIIK-7.3.1
JBYDKYIIUXCS 3apsi/IoB
24 JIBrKeHHE 3apsKEHHBIX YaCTULL B MATHUTHOM I10JIE VK-2.B.2
25 Teopema o nupkymsuu BekTopa B OIIK-1.3.1
26 MaruuTHas HHIYKIUSA TOPOUIA U COJIEHOU 1A YK-2.V.1
27 Mexanuueckasi paboTa B MarHUTHOM T10JI€ OIIK-7.3.1
28 MarnutHsbIil otok. Teopema ['aycca s BekTopa B OIIK-2.3.1
29 MarauTHBIA TATIONH B MATHUTHOM TI0JIE VK-2.B.2
30 Marueruku. Teopema o nupkyssiuu Bekropa H YK-2.3.1




31 SIBnenue peppomarHeTuzma OIIK-7.3.1
32 DIeKTPOMAarHUTHAS WHYKIIHS OIIK-1.B.1
33 Camounnaykuus. BzanmHaast HHIyKITUS YK-2.V.3
34 DHeprusi MarHuTHOTO TOJIs OIIK-1.3.1
35 BuxpeBoe asekTprdeckoe mosie OIIK-2.3.1
36 Tox cMmemenus OIIK-1.3.1
37 YpaBHeHus Makcsena YK-2.3.1
38 BonHoBOE ypaBHEHHE 3TEKTPOMArHUTHOTO MOJIS YK-2.V.1
39 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH OIIK-1.3.1
40 3aKOHBI PEJIOMIICHUS U OTPAXKEHHSI CBETA YK-2.B.2
41 KorepeHTHOCTH CBETa OIIK-1.3.1
42 HuTepdepenius cBeTa OT IByX UCTOUHUKOB YK-2.V.3
43 Hudpakmus. [puamun [oiirenca — @penens OIlK-1.3.1
44 3onbl @penens. Judpakuus Opaynrodepa Ha menu YK-2.B.2
45 Hucnepcus ceera OIIK-1.3.1
46 JudpaxknuonHas pemeérka YK-2.¥.3
47 [Tonspuszanus cera OIIK-1.3.1
48 Crenens nonspusanuu. 3akoH Mamtoca YK-2.V.1
Cemectp 3
1 TennoBoe n3mydeHne OIIK-1.3.1
2 3aKOHBI U3JTy4EeHUsI aOCOIIOTHO YEPHOTO TeIIa OIIK-1.3.1
3 ®opmyna Penes — [lxxunca. Pacnpenenenue I1nanka OIIK-2.3.1
4 dotosdp ekt YK-2.V.3
5 TopmMO3HOE PEHTIE€HOBCKOE U3TyUYECHHUE VK-2.B.2
6 ®oronsl. KopnyckynsspHO — BOJTHOBOW Ayanu3M JAJis CBETa OIIK-1.3.1
7 O dexr Komnrona. Omnupuieckue 3aKOHOMEPHOCTH B criekTpax aroma | YK-2.3.1
BOJIOpOJIA
8 Mogens atoMa 1o Tomrcony OIlK-2.3.1




9 Mopnens atroma o Pesepdopay. [Toctynarsr bopa OIIK-1.3.1
10 Teopus bopa — 3ommepdensaa OIIK-1.3.1
11 Bomnsr ne bpoitns VYK-2.B.2
12 BonHoBas ¢pyHKIUsA OIIK-1.3.1
13 VYpasuenue llpénunrepa YK-2.V.1
14 CootHomenue HeonpeaenéHuocrei I eitzendepra YK-2.3.1
15 MukpouacTuiia B 0JHOMEPHOI NOTEHIIMAILHON sSIME C 00-MU CTEHKaMH VK-2.V.3
16 MukpouacTtuiia B TpEXMEPHOM HEIPOHUIIAEMOM MOTEHIIMaIbHOM siuke | YK-2.V.3
17 CTONKHOBEHHE MUKPOYACTHIIBI C TOTEHIIMAIBHBIM OapbepoM OIIK-2.3.1
18 MukpoyacTuiia B HEpoHHUIIaeMoi cepe YK-2.B.2
19 ["apMoHWYECKHIA OCITUIUIATOP B KBAHTOBOM MEXaHUKE OIIK-1.3.1
20 KBaHTOBBII poTaTop YK-2.3.1
21 ATOM BOAOpOJIa B KBAaHTOBOM MexaHuke. CiuH OIIK-2.3.1
22 To1ecTBEHHOCTh KBaHTOBBIX yacTull. [Tpuniun Iaynu OIIK-1.3.1
23 3aroHEeHHE AEKTPOHHBIX 000104eK. Tabnmmuima Meneneena YK-2.V.1
24 XapaKkTepUCTUYECKHE PEHTIEHOBCKHE CIIEKTPBI VYK-2.B.2
25 OHeprus CBs3U B MOJIEKYJIE OIIK-1.3.1
26 Pacnpenenenne @epmu - lupaka OIlK-2.3.1
27 Pacnipenenenne bo3ze - DliHmTeliHa OIIK-1.3.1
28 OHepreTu4ecKue 30HbI B KPUCTAIIIAX YK-2.3.1
29 [TpoBOAMMOCTH MOJIYIPOBOJHUKOB YK-2.¥V.3
30 CrioHTaHHbBIE U BBIHYKJEHHBIE TIEPEXO/IbI OIIK-7.3.1
31 [Tpunumn pa®oTsl 1a3epa OIIK-1.3.1
32 Knaccuueckas teopus teroemkocTu rononra u [Itu OIIK-1.3.1
33 KBaHTOBas TEOpUS TEIIOEMKOCTH DWHINTEIHA OIIK-2.3.1
34 KBanToBas Teopus terioeMkocTu lebas OIIK-1.3.1
35 KoHTakTHBIE ABIEHUS VK-2.V.3




Ta6mmma 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tabnuie 16.

Ne i/

[lepeuens BompocoB (3agau) it 3auera / audd. 3agera

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Mpe/ICTaBIeHbI B Tabuie 17.
Ta6ymmma 17 — [lepedenn TeM 11 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOM paOOTHI

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
B KypCOBOH paboThI
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
BOHpOCBI AJid IMPOBCACHUA HpOMe)ICYTOqHOﬁ arreécralluu B BHUAC TCCTUPOBAHUA

MpeACTaBICHBI B Ta0mwuIe 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB

Kon
WHIUKaTOpa

Tect 1

BonnoBast pyHKIHS 1OTDKHA OBITH: @) TOJIBKO KOHEUHOM;
0)TOJILKO HEMPEPHIBHOM; B)TOJIBKO OJTHO3HAYHOM; I') KOHEYHOH,
HEINIPEPBIBHOW, OJTHO3HAYHOM.

OIIK-1.3.1

BriOepure npaBmiibHYy0 GOPMYIUPOBKY Ul COOTHOIIEHUS
HEOIIPENEICHHOCTEN ...
a) AE-AP>h, 6) AF-AP>h,

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

h

VK-2.V.3

Kakoe KBaHTOBOE YHCII0, 33/Ia0IIEE COCTOSIHUE YJICKTPOHA B aTOME
BOJIOPO/Ia,

oTpefieNisieT 3HaYeHHe ero dHeprun?  a) [ 1aBHOE KBaHTOBOE
yucino. 0) OpOuTanbHOE KBAHTOBOE YMCIO. B) MarHutHoe
KBaHTOBOE uncio. ) CnuHOBOE KBAHTOBOE YHCIIO.

YK-2.V.1

JI71st p — COCTOSTHUSA AJIEKTPOHA B aTOME OpOUTATIBLHBIIT MOMEHT
uMmnysbca Ly paBeH:

a) 0, 6) A3, B) 12, r) h (h — nocrosnnas [Tnanka)

VK-2.B.2

depMUOHAMHU SABIIFIOTCS: ) BCE pa3psKEHHbIE YaCTULIBI, 0)
YAaCTHLIBI C MOJIYLIENIBIM CIIMHOM, B) YaCTHUIBI C LIETBIM
CIIMHOM, T') HEITpaibHbIE YaCTUIIbI

OIIK-1.3.1

CranuonapHoe ypasHeHue IlIpéaunrepa umeer Bua: a) Ay+ Uy =
2m

hz
Ey; 0)— - Ay+ Uy = Ey B) Ay+ ?(E—U) y=0;r)

Az . av
—— A¥Y+UY¥ =1h E, rae v = v (x,y,z); ¥ = (x,y,z,t);

Zm
U — moreHmanpHas SHEPTHUsd, E - nonnas SHEPTUA

VK-2.V.3

DJIEKTPOH B aTOMe HaXoauTcs B d-coctosiHuu. Onpeaenure
MaKCUMaJIbHOC 3HAYCHUE NPOCKIWMN MOMCHTA UMITYJIbCA Ha
HaTpaBJICHUE BHEITHETO MAarHUTHOTO TIOJIS:

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

VK-2.B.2

YacTuiia B MIOTEHIIMAILHOM sIMe IJ.IPIpHHOﬁ | HaxXoguTCsa B OCHOBHOM
COCTOsIHHH.

VK-2.V.1




[T10THOCTH BEPOSATHOCTH HAXOXIECHHUS YacTUIBI B HHTEepBasie 0<x<I
MaKkcHUMasbHa Mpu

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

Tect 2

1 KakoB ¢u3nveckuii CMBICI BOTHOBOM (PyHKIINH? YK-2.V.3
a) MukpouacTuiia mpeacTaBisieT cOO0 BOJHOBOM MakeT.  0)
KBanpat Momysist BOTHOBOW (DYHKITUU OTNIPEAETSET MIOTHOCTD
BEPOSITHOCTH  OOHApPY)KEHHs YacTUIBI  B) AHCaMOJIb 4acTHI]
BeJIET cebs1 Tak JKe, Kak BOJIHA.

2 Bri6epuTe npaBmiibHYI0 (GOPMYITHPOBKY JISI COOTHOIICHUS OIIK-1.3.1
HEOIPENEICHHOCTEN I YaCTHULBI JIETALIEH BOJIb OCH X ...

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

h.
3 Bpemennoe ypaBuenue llpénunrepa nmeer BuUa: YK-2.V.1
hovw a® A* .
a)— T =- AY+ UY 0) — AY+U¥Y=1h
i gt 2m 2m
a2,
at’
2m ., a¥
B) AY+ o Y.U=—-1h So e ¥ =Y(x,y,z,t); U=U(X,y,z,t)
4 PanuanbHas NI0THOCTH BEPOSTHOCTH JIJIsl OCHOBHOI'O COCTOSIHUS YK-2.V.3

3JIEKTPOHA B aTOME BOJOPOJAa UMEET MAKCUMYM IIpU: @) 7" = 213, 0)
y o
r=—=,B) T =7 (I — pacCTOSHHE IIEKTPOHA 10 AApa, T; — HEePBbII

OOPOBCKUI pagnyc)

5 6. bozonamu SIBISIFOTCS: a) BCe pa3psyKEHHBIC YaCTUIIBI, 0) YACTHIIBI YK-2.B.2
C TIOJIYIIEJIBIM CITUHOM, B) YaCTHUIIBI C IIEJIBIM CIIUHOM, T')
HEHUTpaJIbHbIE YACTUIIBI

6 7. 3anIOJTHEHHOM AJIEKTPOHHON 000JI0YKE COOTBETCTBYET TJIaBHOE YK-2.V.1
KBaHTOBOE YUCIIO N=3. OTpenennTe YHUCIIO MIEKTPOHOB HA dTON
000J109Ke, KOTOPBIC UMEIOT OJMHAKOBBIC KBAHTOBBIC YHCIIa

msz—% a)2; 0)9; B)I18

7 8. Hactuiia HaXOAUTCS B MOTCHIMAIBHOM IME MTUPUHOM . VK-2.B.2
CootBerctBre Mexay unciaoM N Todek, re BOTHOBAs (PYHKIIHS
obpariaercs B Hysb B uHTEpBasie 0<X<|, © KBAHTOBBIM YUCIIOM N
BBITVIAIUT TaK

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

8 12. CnuHOBOE THPOMAarHUTHOE OTHOILEHUE AJIS DJIEKTPOHA PaBHO: OIIK-1.V.1

g g 2e
a) 2me’ 6) ;’ B) e

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYaroLIMXCsl 3a09HOH (OPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT
1 KonTponbnas pabora «MexaHuka, KojaebaHUs U BOJHBD)

2 KonTponbHas paboTta «J1€KTpOMarHeTH3M, ONTHKA

3 KonrtponbHas padora «KBaHToBas (puznkar»




10.4. MeTtoauueckre  MaTepuaibl,  ONPEACISAIONIME  MPOLEAYypPhl  OIEHUBAHUS
MHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEp)KaTcsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O00yJaroluxcs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauyeckue yKazaHus JJs OOydYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuania .

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKOe W SICHOE W3JNIOKEeHWE ydeOHoro marepuana. Ha3HaueHWe COBPEMEHHOH JICKIIMU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dbyHIaMEHTAIBHBIX MpoOJeM AWCHMIUIUHBI, METOJOB HAyYHOTO TMO3HAHUS, HOBEHIINX
JOCTHKEHUI HaydyHOUM MbIciu. B yueOHOM mporiecce JEKIUS BBIOIHSAET METOJOJOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpPETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LENbHOE MPEJCTaBICHUE O TUCIUILIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIATLTTHAMH.

[TnanupyemMbl pe3ynbTaThl IPU OCBOSHUU 00YUYAIOIUMCS JIGKIIMOHHOTO MaTepHana;

-II0OJTY9CHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aHMMOCBS3aHHBIX 3HAHHM, YPOBEHb KOTOPBIX
OTpeieNisIeTCs 1IeJIeBOM YCTaHOBKOM K Ka)X /10l KOHKPETHOI TeMe;

-IIOJTY9CHHE OTIhITA TBOPUYECCKON PAabOTHI COBMECTHO C MPETOIaBaATEIIeM;

-pazBuTHEe  TPO(ECCHOHATBPHO—JECNOBBIX  KadecTB, JIIOOBM K  MpeAMETy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIJICHHSL.

-M0sIBJICHNE HEOOXOIMMOr0 HHTEpeca, He0OXO0IMMOTO JIJIsl CAMOCTOATEIHHOU PabOTHI;

-IIOJTY9YCHHUE 3HAHWK O COBPEMEHHOM YPOBHE Pa3BHUTHS HAYKH M TEXHUKH U O TPOTHO3E
WX pa3BUTHUS Ha OIMMKANMIINE TOJIBI;

-Hay4YUTCS METOJUYECKH o00pabaTbiBaTh Marepuan (BBIICIATh TIJIABHBIE MBICIH U
MOJIOKCHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSATH WX B Pa3IMYHBIX
bopMynupoBKax);

-IIOJTY9CHHE TOYHOTO IIOHUMAHUS BCEX HEOOXOUMBIX TCPMUHOB ¥ ITOHSITHH.

JleKIMOHHBI MaTepuad MOXET COMPOBOXKAATHCS JEMOHCTpAlMedl ClalgoB U
UCIIOJIb30BAaHUEM pa3JJaTOYHOrO0 MaTepuaja TMpH MPOBEICHUU KOPOTKHX JIMCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/AETBHBIX TEMATHK IO TUCIUTUIMHE.

11.2. Meroanueckue ykazaHus i1 OOYYarOIIMXCS MO MPOXOXKICHUIO MPAKTHUYECKHUX
3aHATHH

[TpakTideckoe 3aHATHE SBISETCS OJHON W3 OCHOBHBIX (JOPM OpraHHU3alMU yueOHOTO
mporiecca, 3aKIII0YaroNIasicsl B BRIIOJHEHUN 00yUJaIONUMUCS TT0JT PYKOBOJICTBOM TIPEIO1aBaTENs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUST YMEHUI Y HABBIKOB, OIIBITA TBOPYECKOM JCSITSIHLHOCTH.

[{enbro MPaKTUYECKOTO 3aHSTUS ISl 00YyJaIOIIerocs SBJSETCS MPUBUTHE 00yJaroIeMcs
YMEHHI W HAaBBIKOB MPAKTUYCECKON JISATEITHBHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnanupyemble pe3ynbTaThl MPU OCBOSHUU 00yYaroeMcsl MPAKTUYECKUX 3aHITHIA:

-3aKpeIUieHre, YyIIyOJIeHWe, pPAacIIUpeHne W JeTali3alus 3HAHWUN TIpH  pEIICHUU
KOHKPETHBIX 33/1a4;

-pa3BUTHE  TIO3HABATCIBHBIX  CIIOCOOHOCTEH,  CaMOCTOSITEIbHOCTH  MBINUICHHS,
TBOPUYECKOH aKTUBHOCTH;

-OBJIQJICHUEC HOBBIMH METOJaMH W METOJWKAMH H3y4YeHHUS KOHKPETHOW ydueOHOU
IUCIUATUINHEL,

-BBIpA0OTKAa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TIOJYYCHHBIX 3HAHWM IS
BBIIOJIHEHUS 3aJaHMIL;



-o0ecreueHne palMoOHALHOTO COYETaHHWS KOJUIGKTHBHOW W WHAMBUAYAIbHOH GopMm
00yJeHusI.

DyHKINU MPAKTUYECKUX 3aHATUH:

-[I03HaBaTeJIbHA;

-pa3BHBaroIas;

-BOCIIUTATEIIbHAS.

[lo xapaktepy BBINOJHSAEMBIX OOYYAIOIIUMCS 3aJaHUN MO MPAKTUYECKUM 3aHITHIM
MOJIpa3essaioTcs Ha:

-03HAaKOMUTEJIbHBIC, MPOBOJAUMBIC C LIETbIO0 3aKPEIJICHUSI U KOHKPETHU3AIMU U3YYEHHOTO
TEOPETUUECKOr0 MaTepuara;

-aHAJTUTHYECKHE, CTABAIINE CBOCH IENBbI0 MOJYYCHHE HOBOM WH(POpMAlMH HA OCHOBE
dbopManr30BaHHBIX METO/IOB;

-TBOPYECKHE, CBS3aHHBIC C IMOJIYYCHHEM HOBOW HMH(OpMAIMHU MyTEM CaMOCTOSTEIHHO
BBIOpaHHBIX MMOJXO0B K PEIICHHUIO 3a]1a4.

@opMbl OpraHM3aldd TPAKTUYECKUX 3aHATUNA OINPENENSIOTCS B COOTBETCTBHU CO
cnenupuIecKuMi O0COOEHHOCTSAMH Y4e€OHOM NUCHUIUIMHBI M LensiMu oOyueHus. OHM MOTYT
MIPOBOJIUTHCS:

-B HIHTEPAKTUBHOI opMe (pelieHre CUTYallMOHHBIX 3314, 3aHITHSI 10 MOJICTUPOBAHUIO
peabHBIX YCJIOBHM, JI€TOBBIE WIPBI, UTPOBOE MPOCKTUPOBAHWE, WMHUTALUOHHBIC 3aHATHUS,
BBIC3JHBIC 3aHATHUSI B OpraHu3anuu (MpeanpusaTus), AelioBas ydeOHas urpa, pojeBas urpa,
NICUXOJIOTMYECKUN TPEHUHT, KeIC, MO3rOBOM IITYpM, IPYIIIOBBIE JUCKYCCUN);

-B HE WHTEPAKTHBHOW (hopMe (BBIMOIHEHHUE YMPAXKHEHHM, PElIeHHE TUIIOBBIX 3a1ad,
pelieHne CUTYyallMOHHbBIX 3a71a4 U IPYToe).

MeTtoauka mpoBeneHUS MPAKTUYECKOTO 3aHSATHUS MOXKET OBITh PA3IUYHOM, MPH 3TOM
BaYKHO JIOCTHIKEHHUE O0IIeH 1eTH AUCIUIUIMHBIL.

TpeGoBanus K MPOBEACHUIO MPAKTUYECKUX 3aHITUN

[IpakTuueckue 3aHATHS TMPOBOASTCS B BUIE OOCYXICHUS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMU BOIIPOCAMHU, PACCMATPUBAEMBIMH B JIEKIIHOHHOM KypCe U B BHJIE
pazbopa BOmpoCcoB, KOTOPHIE MOT'YT BO3HUKHYTh Yy CTYJEHTOB IIPH OCBOCHUU MaTepuasa.

MeToauueckre ykKazaHdhs IO MPOBEICHUIO TNPAKTUYECKUX 3aHITUA TPUBEICHHI B
CIENYIOIIUX MOCcOOusIX uMerImxcs B oubmuorexke ['YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanus u Bomubl. Tepmoamnamuka. COopuuk 3amau /..
KoBanenko, FO.A. Kysuenos, M.H.KynbOunkas, H.I1.JIaBpoBckas, H.H.JlutBunoBa, E.B.
Mormaps , }0.A. HoBukoBa, B.®. Opnos, JI.E.ITorapes, B.K. IIpununko, E.B. Xonunesa. FO.H.
[apes, B.b.Illanun, b.®.[udpun, C.A. Hlepdak 2010. 84 c.

2. OnektpuuectBo. Marnetusm. Onrtuka. COopuuk 3amau. //M.W. Kosanenko,
H.I1.JIaBpoBckasi, H.H.JIutBunoBa, E.B. PytpkoB. FO.H. Lapes, b.®.1lludpun, C.A. llepdbax
2013. 80 c.

3. KBanToBas ¢uzuka. Coopuuk 3anau //, 1.1 Kosanenko, H.I1. JlaBpoBckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pytskos, FO.H. Iapes, C.A
[Mepbak, 2004, 56¢.

11.3. Meroauyeckue ykazaHHs [Uis OOy4aroIIMXCsl MO BBIIOJIHEHUIO JIA0OPATOPHBIX
pabor

B xone BbINOJHEHHs 1a0OpaTOpHBIX paboTa OOydaroluiics IOJDKEH YriyOuTh U
3aKpEeNHTh 3HAHMS, MPAKTHUYECKUE HABBIKH, OBJAJETh COBPEMEHHOW METOAMKOH W TEXHHKON
HKCIIEPUMEHTAa B COOTBETCTBHUHM C KBAJU(PHUKAIMOHHON XapaKTEepUCTHKOM 00ydaromerocs.
BrimonHenne mabopaTopHbIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON 4acTe U KOHTPOJIbHBIX MEPOTIPUATHH.



BrimonHenue 51a00paTopHBIX pabOT OO0YYarOIIUMCS SIBIISIETCSI HEOTHEMJIEMOM YacTbio
U3y4eHMs] JUCLUIUIMHBI, ONpEeAeNsieMONM ydeOHbIM IIJJAHOM M OTHOCUTCS K CpEACTBaM,
o0ecIeunBarONIM PELICHUE CIEAYIOIIX OCHOBHBIX 331a4 y 00y4aroIIerocs:

- B PaMKax JJaHHOM JUCLUILINHBI;

-3aKpeIUICHUE, pa3BUTHE M JIETANU3alMsl TEOPETUYECKHX 3HAHWW, IOJYYEHHBIX Ha
JEKIMX;

-[10JIy4YeHHE HOBOM MH(OpMAINH 110 N3y4aeMOl JUCIUILINHE,

-[IPHOOPETEHNE HABBIKOB CaMOCTOATENbHOM paboThl ¢ 1aOOpaTOPHBIM 000pPYIOBAHUEM U
npuOopamu.

3ananue u TpeOOBaHMA K IPOBEICHUIO JIAOOPATOPHBIX padoT

B Teuenue cemecTpa KaKIplii CTYIEHT B COOTBETCTBHHM C pabodeil mporpamMmoi mo
mucuuiuinHe Pu3uKa JOJHKEH BBIMOJIHUTH ONPEICICHHOE YMCIO J1abopaTopHbiXx pabor. Ha
KXKIYI0 JIabopaTOpHYIO paboTy IJIaHUPYETCs] HE MEHee JABYX 3aHSTHI: OJHO - Ha BBIIIOJIHEHUE
U3MEPEHHM, U OAHO - Ha 3auUTy oT4eTa. OTUET MUIIETCS HE BO BPEMs 3aHATHIM, a JoMa WU B
oubmuoreke.

B nauane cemecrtpa 10 Hayana 3aHATUNA CTYACHT JIOJDKEH OBITh MPOMHCTPYKTUPOBAH IO
TEXHHKE O€30MacHOCTH MpH IPOBeIeHUU IabopaTopHbiX pador mo dusuke. [IpoxoxneHue
WHCTPYKTaXka (GUKCUPYETCsI B CIICIIUATBHOM KYypHAJIS; TaM HYKHO 0053aTeIIbHO PACIIHCAThCS.

B naboparopuio CTYIeHTHl IODKEH MNPUXOAWTH IMOATOTOBICHHBIMU K Ha3HAuYEHHOU
pabore. HeoOxonuMo 3apaHee MpoYUTaTh OMHMCAHHUE PAOOTHI U TEOPETUUECKUE CBEICHUS U3
COOTBETCTBYIOILIETO pa3fena Kypca. He 3a0biBaliTe O pEeKOMEHIOBAaHHOW IJUTEpaType U
00513aTEIIbHO MOTyYUTE B OMOINOTEKE BCE TOCOOMSI, BBIITyCKaeMble Kadeapoi.

BrimonHsaTe paboTy CTYACHTY pa3peliaercs, JUIIb MOocie TOMYyCKa, MOMyYeHHOTO MOCie
Oecenpl ¢ mpenoaasareneM. [IpenonaBarens 10JKeH YOEIUTHCA, YTO CTYACHT IOHUMAET:

KaKue sIBIeHUs OH OyaeT HaOII0aaTh U UCCIIE0BATh;

Kakasi 11eJIb IIEpe]] HUM [10CTABJICHA;

KaKUMH PUOOpaMH U KaK BEAyTCs U3MEPEHUS;

KaK CJICIyeT MPOBOAUTH IKCIIEPUMEHT.

[TomyueHHBIH qOMycK K paboTe OTMEYaeTcsl IPernoaaBaTeieM B )KypHale.

B mpouecce BwImogHEHUs J1a0OpaTOpPHOW pabOTHl HYXHO 00S3aTEeNbHO 3aroJIHUTh
MPOTOKOI U3MEPEHUH. Y KaXJIOTO CTyJAeHTa MPOTOKOJ U3MEPEHHI T0KEH OBITh CBOI; BEJCHHE
OJIHOTO IMPOTOKOJIa HECKOJIBKUMHU CTYJIEHTaMHU BMecCTe He Jomyckaercd. IIpoTokon Benercst Ha
mucte popmara A4. B nmpoTokose JoMKHO OBITh OTPAKEHO:

TOYHOE TIOJIHOE Ha3BaHWE U HOMEp J1abopaTOpHOMl pPabOTBI B COOTBETCTBUHM C
METOIUYECKUM II0COOHEM;

dbaMuITus, THULUAIBI CTYJEHTa U HOMEP TPYIIIIHI,

dbaMuIHs 1 MHUIUMABI TIPET0/1aBaTeNs;

Ta0NHIla TEXHUYECKUX XaPaKTEPUCTUK M3MEPHUTENBHBIX MpUOOpOB (Ha3BaHue mpubdopa,
paboumnii Tuana3oH, 1eHa JeIeHUs, KIACC TOYHOCTH H JIp.);

napameTpbl YCTAaHOBKH, HA HEW yKa3aHHBIE;

pe3yNbTaThl U3MEPEHMUIA;

JlaTa v TOJIIUCH CTY/ICHTA.

Bce 3ammcu n0JDKHBI BECTUCH aBTOPYYKOW, IIAPUKOBOW, KAaWIUIAPHOW WM TEJNEBOM
pyukoil. 3anuch HaOMIOJEHUN M JaHHBIX KapaHJAIIOM HE JOMYyCKaeTcs, KapaHAallloM MOXHO
JIUIIb YePTUTh TAOMUIEI U Tpaduku. BeaeHne «uepHOBUKOB MPOTOKOIa» U NIEPENUChIBAaHUE HX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 2TO HEHY)KHas TpaTa BPEMEHU M BO3MOXKHOCTH
JOMYCTUTh OMIMOKY MpHu mepenuchiBanuy. CTapaTenbHOCTh U aKKYpaTHOCTH JIydIlle MPOSBUTH
npu 0OpMIICHUH OTYETA.

[To oxoHUAHUU U3MEPEHUI MPOTOKOJ 00s3aTENBHO AA€TCS Ha MOJIKUCH MPENOoIaBaTeNo.
be3 3T0il moAnMCH MPOTOKOJI CUMTAETCS HEACHCTBUTEIbHBIM. [loAMKUCH CTyeHTa B IPOTOKOJIE
0003Ha4yaeT, 4TO0 OH OTBEYAeT 3a BCE IMPOBEJICHHBIE HM3MEpPEHUs, a MOJAMUCH MperofaBaTens



O3HayaeT, yTo paboTa JNEHCTBUTEIHHO BBHIMOJIHSIACK U YKa3aHHBIC 3HAYCHHS JCHCTBUTEIHHO
HOJy4EeHbl UMEHHO TEM CTYAECHTOM, KOTOPbIM COCTaBUII IPOTOKOJL.

[To pesynbTaram, 3aMKCUPOBAHHBIM B IPOTOKOJIE M3MEPEHUH, CTYAEHT JAOMa IHIIET
OTYET M 3allMIIAeT €ro Ha ciexyrooueM 3aHaTud. llpu 3ammre oTyera MOryT OBITH 3aJaHbI
ar00ble BOMPOCHI MO TEOPUM HM3Yy4aeMOro SIBJICHHS M IO MOJYYCHHBIM pe3ylbTaTaMm. 3a
HPUHATBIA OTYET MPENoiaBaTelb BBICTABIAET CTYACHTY OLIEHKY U IOCJE 3TOro coo0IaeT Homep
Y Ha3BaHWE CIIeYIOMIEH J1abopaTOpHOM PabOTHI.

Crpykrypa u popma otuera o 1abopaTopHO padoTe

OTueT TO0MKEH COAepKATh CICAYIOIINE Pa3 IeIbl:

1. Lens paboTHI.

Ona cdopmynupoBaHa B ONHCAaHMHU JTaOOPAaTOPHON paboOTHI, OTTyda €€ Cleayer
Hepenucars.

2. Onucanue 1abOpaTOPHON YCTAHOBKHU.

Onucanue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHMUUThCs (DyHKIIMOHAIBHON
WINA DJIEKTPUYECKOH CXEMOW YCTaHOBKM. He HYXHO NpUBOAWTH BHEUIHETO BUAA MPUOOPOB.
Jlanee HEOOXOUMO ONMUCATh SKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENIbHbIE IPUOOPHI B TaOIMIIE
TEXHUYECKHUX XapaKTEPUCTHK, IEPEHECEHHOH U3 MPOTOKOJIA U3MEPEHUIA.

3. Paboune Gpopmybl.

Pabounmu Ha3BIBAalOTCS TOJMBKO Te (OPMYJBI, IO KOTOPBIM HENOCPEICTBEHHO
IPOM3BOJIATCS BBIYMCIIEHUS HCCIeTyeMbIX BenuuuH. CieBa B popMylie JOIKHO CTOSATh TO, YTO
CIIEZyeT ONpPENEINTh, CIIPaBa - TO, YTO U3MEPSUIOCH B pabOTe WM U3BECTHO. Bee mpuBeneHHbIE
(bopMyIIbI 10JKHBI OBITH IPOHYMEPOBAHBI.

BriBoa popMyst U IpOMEKYTOUHBIE BBIPAKEHHUS B 3TOM pasjiesie MPUBOIAUTH HE HY)KHO.
@opMmysibl A7 BBIYMCICHHUS TIOTPEIIHOCTEH W IMPOBEACHMS MaTeMaTHYecKoW o0paboTKu
PE3yaBTATOB H3MEPEHHIA B 3TOM pa3zeiie TOKE HE MPUBOISTCS.

4. Pe3ynpTaThl U3MEPEHUN U BBIYUCICHU.

B sTOM pasnene ordyera AOIKHBI OBITH NMPHBEICHBI BCE M3MEPECHHBIC W BBIYMCIICHHBIC
pe3yibTarel. [0 BO3MOXKHOCTH, MX HYKHO MpEJICTaBIATh B BHUJE HAIIAIHBIX Tabmuu. B
NPUBOJIMMBIX 3HAYCHUSAX HEIb3s OCTABIIATH JIMIITHHUE JIECATHYHBIE pa3pssl (oapodHee 00 S3ToM
noiaer peub Huke). B pabore MoxeT ObITh HECKOJBKO 3aJaHUM, BCE OHU JOJDKHBI OBITh
NIPUBEJICHEI B 9TOM pasJielie.

5. IlpuMepsl BBIYUCIICHUM.

B sTom pasnene otuera MOIKHBI OBITH TPUBEACHBI MOAPOOHBIE MTPUMEPHI BHIYUCICHHHA
no kaxjou padoueil ¢popmyne. He Hy)KHO MPUBOIUTH BCEX BBIUYMCIECHUI, BIOJHE JTOCTATOYHO
OJIHOTO IpHUMepa MO KaXJI0W popmyie. DTOT pa3fes HyXEH JUIsl TOTo, YTOObI MPEno1aBaTelto
ObUIO JIerye HalTH OIMOKY B BBIYMCICHUAX MM U3MEPEHUSX, €CIIN TAKOBbIE BCTPETATCS.

6. Boruucienue morpemnHocTe.

B srom pasnene oTuera JOMKHBI OBITH MpeACTaBIEHBl (OPMYNbI, MO KOTOPHIM
IIPOBOJIMIIACH MaTeMaTHYecKasi 00paboTka pe3ylbTaToB M3MepeHU. JlOIKHBI OBITh BBIBEICHBI
(GopMynbl, MO KOTOPBIM BBIUUCIISINCH CHUCTEMATUYECKHE U Cly4alHble IOTPEIIHOCTH |
NPECTaBJICHBI IPUMEPHI BRIYUCICHUN IO KaXI0H U3 HUX.

OTOT pa3zen oTueTa caMblil CIIOKHBIN 1M1 cTy1eHTOB. [1o Hemy Ooiblile BCero BOIPOCOB,
B HeM Oojblle Bcero omuoOoK. Teopuss MOrpemHocTeid OObIYHO ObIBa€T HamucaHa Ul
MOJATrOTOBJICHHOTO YMTaTelNs, 3HAKOMOIO C BBbICIIEH MaTeMmaTukoil. B Hacrosmem mnocobun
aBTOPHI MTOCTAPAINCh OCTABHUTH JIMIIb CAMOE BAXKHOE 10 ATOH TeMe M M3JI0KHTh MaTephall 110
BO3MOXHOCTH ITPOCTO.

7. I'paduku U pUCYHKH.

Hebonpmme rpaguku 1 pucyHKH pa3MeIaroTcsi B TeKcTe, a Oonplne - ¢popmara A4 -
NPUBOJATCS HA OTIEIBHOM JIMCTe. B mro00oM cilydae OHM JOJDKHBI OBITH TIOJIHCAaHBI H
IPOHYMEpPOBaHbI, HA HHMX JOJDKHBI OBITh CCBUIKM B TeKcTe oTueTa. ['paduku o06s3aTenbHO
BBITTOJTHSFOTCSL HA MIJUTUMETPOBON Oymare. Ha kakmoil ocu JODKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKuUX €AMHUIAX BJOJIb Hee OTKiIajbpiBaeTcs. Ha camux ocsiX JOJKHBI OBITH



HAHECEHbI TOJIBKO Y3JIbl KOOPJIMHATHOW CETKHU. VMI3MEpeHHbIE Ha ONbITE 3HAUYEHHUS MOANNCHIBATD
Ha ocsx He cienyer. Ha rpaguk 00s3aTenbHO HAHOCATCS BCE SKCIEPUMEHTAIbHBIE TOYKH, U
IIPOBOAMTCA coequHsAomas ux JuHusA. OKOJIO OJHON MM HECKOJIBKUX TOUEK OTKJIAJBIBAOTCS
CHUCTEMaTHUYECKHE MOTPEIIHOCTH COOTBETCTBYIOUIMX M3MepeHuil (moxpobHee o0 3TOM MOHAET
peub HUXKE).

8. OKOHYaTeNIbHbIE PE3YIbTAThl, UX 00CYXCHHE, BBIBO/IBI.

B osToM pa3zmene ordyera HY)XHO MOJBECTH HUTOI MpojaeiaHHOW pabotsl. Cremyer
HalnMcaTh, KAKKe MOJY4YEeHbI BEJIMUUHBI, U ¢ KAKUMH ITOTPEIIHOCTAMHU.

Ecnn usmepeHus npoBOIUINCH Pa3HbIMU METOAAMHU, TO O0SI3aTENIbHO HY)KHO CPaBHUTH
9TH PEe3yJbTaTbl U MX MOTPEUIHOCTH, CHeNaTh 3aKJIYEHUE, KaKOM MeToj Jiydlle, TOYHee,
yao0Hee.

Ecnn u3BecTHO TabiM4HOE 3HAYEHHE M3MEPEHHOM BEJIMYMHBI, TO HYXXHO 00S3aTEeNIbHO
CPaBHUTBH €T0 C MOJTYYEHHBIM Ha OIbITE 3HAYCHUEM U J]aTh apryMEHTHPOBAHHOE 3aKJII0UYEHUE 00
UX COBIMAJCHUU WJIM HECOBIAICHUH.

Ecnu B pabote 3HaueHHs OAHON M TOW K€ BEJIMYMHBI MOIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YNIbTaThl HY’KHO 00s3aTE€IbHO CPAaBHUThH M JaTh apr'yMEHTHPOBAHHOE
3aK/II04eHre 00 UX COBIAJIEHUN WM HECOBIAICHUU.

B cnywae, korma Mexay CpaBHUBaeMbIMHM BEJIMYMHAMU HMEIOTCS HEIONYCTUMBIE
PacXOXXACHHUS, 3TO HYKXHO 00s3aT€IbHO OTMETHUTh B OTYETE€ M BBICKA3aTh MPEIIOIOKECHUE O
BO3MOYHBIX IPUYMHAX 3TOTO HECOBIAIECHUS.

Ecnu B paboTe cTaBMIIOCH HENBI0 IPOBEPUTHh KAKON-TO (PU3MUECKUIT 3aKOH WM U3YyYUTh
SBJICHHE, TO B JIaHHOM pa3zjesie HeoOXOAMMO JaTb OOOCHOBAHHBIM OTBET Ha IMOCTaBJIECHHBIN
BOIIPOC.

BbIBOJ 10JKEH COOTBETCTBOBATH 1I€NIU PAOOTHI.

TpeboBanus kK 0opMIIEHHIO OTYETa O TaOOPaTOPHOH padboTe

Otuer 1o 1abopaTtopHON paboTe T0JKEH BBITOIHATHCS Ha JucTax Gopmara A4. 3anucu
Ha JIMCTaX BEAYTCS TOJIbKO C 0J1HOH cTopoHbl. [lo KpasM sncra oykHaA OBITH OCTaBJIEHA paMKa
mupuHOi He MeHee 20 MM. DTy paMKy pUCOBATh Ha JIMCTAX HE HYKHO, HO M 3aCTYyIaTh 3a Hee He
cienyer. B paMke B BEpXHEM IOJ€ HYKHO JIMIIb IIOCTaBUTh HOMEP CTPAHUIBL
[TpoHyMepOBaHHBIMM JIOJIKHBI OBITH BCE JIUCTHI OTYETa, HAYMHAS C TpeThero. IlepBulil JaucT —
TUTYJBHBIA U BTOPOU JIUCT — IPOTOKOJ U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucath oT pyku. Ecnu Bl ncnoneiyere uyxue 3aroTOBKH, TO OyIbTe
TOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAHHBIE» OLIMOKHM, KOTOPhIX ObIBaeT MHOro. CkazaHHOE B
paBHOI Mepe OTHOCUTCA K (hopMyniam, KOTOpble Bbl MOICMOTpENH Y KOro-TO, a HE BHIBEJIH CaMH.
Jlyumie cnpocuth mnpenopaBarens. OH TOJACKaXXeT WM IPOBEPUT, NpaBUIbHO Ju y Bac
MOJIy4UJIOCh.

TuTynbHBINA TUCT pabOTHl MOXKET OBITH HANKMCAaH OT PYKH WJIM HaledaTaH Ha MpPHUHTEpE.
DNEeKTpOHHAs BEPCHsI TUTYJIBHOTO JIncTa HaxoauTcs Ha caite I'Y Alla.

Meronuyeckue ykKazaHHWs IO BBINOJIHEHHUIO J1a0OpaTOPHBIX pabOT MpUBENEHBI B
CIIeAYIOIMX nocoOusx, umeromuxcs B Oubnuorexke I'YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BU/IE:

1 Mexanuka. Konebanus u BosHbl. MonekynspHas ¢usnka. JlabopaTopHslit
npaktukym //U.W. Kosanenko, H.I1. JlaBposckas, H.H. JlutBunosa, I'.JI. IInexorkuna, JI.E.
[Torapes, B.K. ITpununxo,. FO.H. Lapes, b.®. lludpun, 2014, 132 c.

2. OnekTpuuecTBO U MarHeTu3M. Jlabopatopusiii mpaktukym// /E.H. Kotnukos, C.51.
[Mepbak, W.N Kosanenko, F0.A. KysuenoB, M.H. Kyns6unkas, H.II. JlaBpoBckas, H.H.
JlutBunoBa, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrekos, , FO.H. Hapes, b.®. ludpun,
2010,84 c.

3. BonnoBas ontuka Jlaboparopusiii mpaktukym //E.H. Kotmukos, W.IIL
Kpexrynosa, H.I1.JIaBposckas, FO.A. HoBukosa, A.H. Tponun 2013 68 ¢



4. KBantoBas ¢usuka. JlaGoparopuenii mnpaktukym //I.A. BecnuueBa, WN.U
Kosanenko, H.II. JlaBposckas, H.H. Jluteunosa, B.®. Opnos, B.K. Ilpununko, C.I1.danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

11.4. Meroanueckue yYKa3aHUs JUISL oOyJaromuxcsi 1o MPOXOKICHHIO
CaMOCTOSITENIbHOI pabOThI

B Xoj1e BBIIOMHEHHUS CaMOCTOSITENILHON paboThl, 00YJArOIIHUICS BBIMONTHIECT padoTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernoiaBarelisi, HO 0e3 ero HemocpeICTBEHHOrO
y4acTusl.

Jns oOywarommxcs Mo 3a0uHOil ¢opme oOyueHus, camocTosiTelbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B nporecce BBINMONMHEHHS CaMOCTOSITENBHOM PaloThI, y oOyuaromierocs (Gpopmupyercs
1eecoo0pa3Hoe IIAHUPOBaHUE PabOUero BpEMEHH, KOTOPOE MO3BOJIIET UM pa3BUBaTh YMEHMS
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 00ECreurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYYUTh HABBIKA TTOBBIIICHUS
po(ecCuOHANBLHOTO YPOBHSL.

MeroanueckuMu ~ MaTepHaliaMH,  HANpPABJSIIONIMMU  CaMOCTOSATEIBHYIO  paboTy
00y4aromuXCs SBISIFOTCS:

-y4e0HO-METOIMYECKUN MaTepHal IO TUCIUTUIHHE;

-METO/IMYECKHE yKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX padoT (715 00yJarommxcs 1o
3209HOU (hopMe 00ydeHUs).

11.5. Meroauueckue yka3zaHus A1 OOy4YarOLIUXCS IO TPOXOXKJIECHUIO TEKYIIEro
KOHTpOJI YCIIEBAEMOCTH.

Texkymui KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBAaET KOHTPOJIb KadyecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C IIeNbI0 OICHMBAHMS XO0Jla OCBOCHUS
JUCLUIUINHBI.

OcHoBHBIMU (PaKTOpaMU TEKYILETO KOHTPOJIS 3HAHUM OOydYarolUuXcs SBISETCS YCTHBIM
ONpOC Ha JEKUUMOHHBIX WM NPAKTUYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpeactBaMu TEKyIIETO KOHTPOJISL MOTYT ObITb Oecelnpl IMpemojaBaTeNiss W CTYICHTa,
KOHTPOJIbHBIE BOTIPOCHI U 3a/1aHUS.

Pe3ynbrarhl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH CIIYXKaT OCHOBOM ISl IPOMEXYTOUHOM
aTTeCTallMU: MOJIyYEeHHUs 3aueTa WIN JOMyCKa K 3K3aMeHy Wiu Au(epeHInpOBaHHOMY 3a4eTy
1o y4eOHOM JUCIHUILTHHE.

B Tteuenne cemectpa sl IOMycKa K dK3aMeHY Wiau AUG(EpeHIUpPOBAHHOMY 3a4eTy
CTYAEHTY HE00XO0AUMO caTh He MeHee 75% 1abopaTopHBIX U MPAKTUYECKUX padoT.

11.6. Meroaudeckue yKa3zaHUs JUIsl O0YJAFOIIUXCS IO MPOXOXKICHUIO MPOMEKYTOTHON
aTTECTALlNH.

[IpomexyrouHnas  arrecrauuss  oOyyaroUMxXxcs  IpeIycMaTpUBaeT  OLCHUBAaHUE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX Pe3yJlbTaToB oOyueHHs mo aucuuiuinHe. OHa BKIIOYAeT B
ceost:

-9K3aMeH — (OpMa OLIEHKH 3HAHUH, MOJyYEHHBIX OOYy4YaIOLUIMMCS B MPOLECCEe U3YYEHUS
BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHONU pabOThl, CIIOCOOHOCTH MPUMEHSTh
UX JUISl pEIIeHHs IPaKTUYECKMX 3ajad. OK3aMEH, KaK IPaBUJIO, NPOBOJUTCS B IEPUOJ
HK3aMEHALIMOHHOW CECCUU W 3aBEpLIAeTCsl aTTECTAllMOHHOM OIIEHKOM «OTIMYHO», «XOPOLIO»,
«YZAOBIIETBOPUTEIBHO», «HEYJOBIETBOPUTEIBHO». JK3aMEH MOXET IPOXOAUTH B BHJIE YCTHOTO
OIpoca UM TECTUPOBAHUS.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy JUCITUTLIMHbI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




