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AHHOTaUs

Jucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 0Opa30BaHUS
— mporpaMMy OakajaBpuaTa II0 HampaBJICHUIO MNOAroToBKM/ crernuanbHocT 27.03.03
«CHUCTeMHBIN aHaJU3 W YIpaBJICHHE» HAIMpPaBICHHOCTH «Teopus MU MaTeMaTUYeCKHE METOIbI
CHUCTEMHOI'0 aHAJIM3a U YIPABICHUS B TEXHUUECKUX, SKOHOMUYECKUX U COLMAIBHBIX CUCTEMAX.
Hucnunmuna peanusyercs kadeapoit «Ne3y.

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITCTCHIINIA:

OIIK-1 «Criocoben aHanmM3upoBaTh 3a1a4u MpoheCcCHOHATBHOMN JAESITEIIBHOCTH Ha OCHOBE
MOJIOKEHUH, 3aKOHOB M METOIOB B 00JIACTH €CTECTBEHHBIX HAYK U MAaTEMaTHKI

OIIK-3 «CnocobOeH ucnoyib30BaTh (yHJAAMEHTAIbHBIC 3HAHMS JJIS pelIeHUs 0a30BbBIX
3a7a4  YOpaBJIEHHS B  TEXHUYECKMX CUCTEMAaxX C LENbI0  COBEPIICHCTBOBAaHUS B
npohecCHOHATEHOM e TEIbHOCTH

OIIK-9 «CmocobeH OCYIIEeCTBIATh MOCTAaHOBKY W BBIMOJHATH SKCIHEPUMEHTHI 10
MPOBEPKE KOPPEKTHOCTH M 3A(P(PEKTUBHOCTH HAydHO OOOCHOBAHHBIX pEIICHUH B 00JIACTH
CUCTEMHOI'0 aHajJM3a aBTOMAaTUYECKOro yrpasieHus» ColepikaHue JUCLUIUIMHBI OXBaTbIBAET
KpYT BOMPOCOB, CBA3AHHBIX C MpoOieMaMu o01Ieil PU3uKU.

[IperoaBanyie MUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro mpoiiecca: JIeKIUU, 1a00paTopHble pabOoThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
pabora.

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0mias TpyJOEMKOCTh OCBOCHHMSI JUCLHUIUIMHBI COCTaBisieT 12 3adeTHbIX eauHui, 432
yaca.

SI3bIK 00yUYeHUs MO TUCIHUILINHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MIPE/ICTaBJICHUE BO3MOXKHOCTH CTYJACHTaM pPa3BUTh M IPOJEMOHCTPUPOBATH HABBIKK 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 (naiee — OIT BO).

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

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

Tabmuna 1 — [lepeueHs KOMNETEHINI U UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Kon n HauMeHoBaHME HHIUKATOpA
KOMIIETCHIIUH KOMIIETEHIINHU JIOCTH>KEHHS] KOMIIETEHUIUU
OIIK-1 Cnocoben
aHAJIM3UPOBATh
3a1a4n
po(heCCUOHATBHOI
pod OIIK-1.3.1 3HaeT OCHOBHEIE ITOJI0KEHNUS,
Oo6menpodeccuoHanbHble | JEATEIBHOCTH Ha
3aKOHBI M METO/Ibl €CTECTBEHHBIX HAYK U
KOMIICTCHIIN OCHOBC
. MaTeMaTHUKU
MOJIOKEHUH,
3aKOHOB M METOJIOB
B 00J1aCTH

C€CTCCTBCHHBIX HAYK
1 MaT€MaTHKHU

OIIK-3 Cnocoben
UCIIOJIb30BaTh
(byH1aMeHTaIbHbIE
3HaHMSA UIs

OIIK-3.VY.1 ymeer npUMEHATh
(dyHIaMeHTalbHbIE 3HAHUS 0a30BBIX HAYK
JUIs IPUMEHEHUS B 3a]1a4ax
peteHus: 6a30BbIX o
ObmenpodeccrnoHanbHbIE podeCCHOHATIBHOM eI TENBHOCTH C
3aj1a4 yrpaBJIeHUs B
KOMITETeHIIUN LIEJIBIO COBEPILICHCTBOBAHHUS
TEXHUYECKUX
OIIK-3.B.1 BnaneeTr HaBbIKaMU
CHCTEMax C LIEJIbI0 .
MPUMEHEHHS (PyHIaMEHTAJIbHBIX 3HAHUH B
COBEPIIIEHCTBOBAHUS
paMKax 0a30BBIX 33/1a4 YIIPABJICHHS B

B
. TEXHUYECKUX CUCTEMaxX
npodeccnoHaIbHON

ACATCIIBHOCTH

OIIK-9 Cnocoben
OCYIIECTBIIATh
MOCTaHOBKY U
BBITOJIHATh
9KCIEPUMEHTBI 110
Oo6memnpodeccnoHanbHble | MPOBEPKE OIIK-9.B.1 BnanmeeT HaBbIKaMH
KOMIICTECHIINU KOPPEKTHOCTH U MIPOBE/ICHUS YUCICHHOTO U HATYPHOTO
3¢ deKTHBHOCTH JKCIIEPUMEHTA
HAYYHO
000CHOBaHHBIX
penieHui B 061acTu
CUCTEMHOT'0
aHam3a




ABTOMATUYECKOTO
yHpaBIeHUs

2. Mecro nucuuruinHbl B cTpykType OI1
JucuunimHa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUUMUCS
[IPY U3YYECHUH CIEAYIOIUX AUCUUIUINH:
— « Maremaruka. AHaTUTHYECKasi TEOMETPHS U JTUHEHast anreOpay,

— « MaremaTtuka. AHaTuTHYECKAs reoOMETpHs U JIMHEWHAas anre6pa»,
- «Maremaruka. TeOpI/IH BepOHTHOCTeﬁ U MaTeéMaTHYCCKas CTaTUCTHKA».

3HaHI/Iﬂ, INOJIYYCHHBIC IIpH H3YUYCHHUHW MaTcpuajia HaHHOﬁ JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIbBHOC 3HAYCHUE, TAK U MOT'YT MCIIOJIb30BATHCA ITPU U3YUCHUHN APYTUX OUCHUIIINH
- « 3HeKTp0TeXHHKa>),

- « SJIGKTpOHI/IKa»,

3. O0beM U TpyI0eMKOCTb TUCIUTLIAHBI
Hanaple 00 o0meM o0beMe TUCIUIUIMHEI, TPYIOCMKOCTH OTICIBHBIX BUJIOB YYCOHOM
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaMm) IPEeACTaBICHbI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITHIIITTHBI

N TpynoeMKoCTb 1o ceMecTpam
Bun yuebnoit paboTbl Bcero Nol N No3
1 2 3 4 5
Oowan mpyooemKochb oucCyunIuUHbL, 19/ 432 4/ 144 4/ 144 4/ 144
3E/ (uac)
U3 nux yacos npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCEro vac. 204 68 68 68
B TOM YHCIIE:
nexuuu (JI), (dac) 102 34 34 34
npaktuueckue/cemunapckue 3anarus (113), 17 17
51 17
(gac)
nabopaTtopHbie padoTs (JIP), (uac) 51 17 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 135 54 45 36
Camocmosmenvnas paboma, Bcero (1ac) 93 22 31 40
Buo npomesicymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
mudd. 3auer, sx3amen (3auer, dudd. 3auq, OK3., OK3.
DK3.%*%*) OK3.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConeprxkaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TPyI0€MKOCTH JTUCIUTUIAHEI 110 pa3ieiaM | BUAaM 3aHATHN.
Pa3nensl, TeMBl AUCHUTIIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIE 3.

Ta6mmma 3 — Paznensl, TeMbI TUCIUIUIAHBI, UX TPYTOEMKOCTh

Paznenbl, Tembl quctuiuInHe | JIekmm I13 (C3) (wac) | JIP (wac) |KII (gac) |CPC (uac)
(dac)




Cemectp 1
Pasnmen 1. Mexanuka 11 8 7 8
Paszzen 2. KoneGanus 1 BOJIHEI 11 6 7 7
Paznen 3. MonekyssapHas Gusnka 12 3 3 8
Hroro B cemecTpe: 34 17 17 22
Cemectp 2
Pasnen 4. DneKTpUIECTBO 11 7 8 10
Paszzmen 5. Marnetusm 11 8 6 11
Paszmen 6. Onruka 12 2 3 10
HWrtoro B cemectpe: 34 17 17 31
Cemectp 3
Pasnen 7. KBanToBas onruka 11 5 7 13
Paszzen 8. KBanToBas MexaHuka 11 9 3 14
Paznen 9. Craructuueckas Gpusuka 12 3 7 13
Hroro B cemecTpe: 34 17 17 40
Hroro | 102 51 51 0|93
[IpakTHyeckass MOATrOTOBKA  3aKJIIOYaCTCS HEIOCPEJCTBEHHOM  BBIITOJIHCHUU
OOy4JaroIUMHUCS  OMPEACICHHBIX  TPYIOBBIX  (GYHKIMH,  CBA3aHHBIX C  Oy;yiei

HpO(l)CCCI/IOHaJIbHOI;’I JACATCIIBHOCTBIO.

4.2. ConepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHATHH.

Coz[epxcaHI/Ie pa3aciioB U TEM JICKITUOHHBIX 3aHATUH IIPUBCIACHO B Ta6J'II/ILIe 4.

Ta6n1/1ua 4 — CO,I[C JKaHHUC pa3[iCJIOB U TCM JICKIHMOHHOI'O NUKJIa

HOMep paszaeiia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

MCXaHHKa

Pazgen 1. MexaHuka

[Ipenmer mMexanuku. Mexanuyeckoe ABUKeHHE. [IoHATHE COCTOSIHUS U
JETEPMHUHU3M B KIACCUYECKOM MEXaHHMKE. YPaBHEHUS JBMXKEHUA. [ paHUIbI
MPUMEHUMOCTH  KJIACCUYECKOM MEXaHUKH.

PenstuBucTckas ©W  KBAHTOBAS

KunemaTtuka nBmwxeHus MaTepuanibHONM TOUYKH. CKOPOCTh M YCKOpEHUE.
HopMmanbHOoe u KacaTenpHOE YCKOPEHUS.
OcHoBHas 3aa4a KMHEMAaTHKU MaTepHaTbHOW TOYkd. KuHeMaTwka IBHIKEHHS
abCONIOTHO TBEpAOTO Tena. BpaiieHue TBEpAOTO Tela BOKPYT HEMOABH)KHOMN
ocH. CBs3b IMHEHWHBIX U YTIOBBIX BEJMYWH MPU BPAIIATEIIbHOM JBUKECHUU.

WNuepuuanbubie cucteMbl oTcuyeTa. OCHOBHBIE 3aKOHBI KJIACCUYECKOM
JTWHAMUKA - 3aKoHbl HproToHa. OCHOBHas 3ajaya JUHAMHKA MAaTepUaIbHOU
Touku. Henmnepuuanbuble cuctemsbl oTcyeTa. CHIlbl HHEPUUU. 3aKOH COXPaHEHUS
uMmitynbea. LleaTp macce u ero nmwkenne. Cuctema IieHTpa Macce.

Mexanuueckasi pabota u mMoiHocTh. Kunernueckast sueprus. [lons cui.
KoncepBatuBHbIE U AMCCUNIATHUBHBIE CHJIBL. Y CJIOBHE MOTECHIIMAJIBLHOCTH TOJISI

Pagnyc KpHUBM3HBI TpPaeKTOPHUH.




Ccui1. 3aMKHYTbIE M HE3aMKHYTbIE cucTeMbl. [loTeHInanbHas 3HEprus CUCTEMBI.
CBsi3b M@Ky MOTEHIUMATBHON PHEPTUEd U MOJEM KOHCEPBATUBHBIX CUJI. 3aKOH
COXpaHEHUs MEXaHNYECKOU sHeprun. CUCTEMBI €IMHHIL.

MoOMEHT cujibl U MOMEHT HMIIyJbCca. YpaBHEHUE MOMEHTOB. 3aKOH
COXpaHEHHs MOMEHTa HUMIIyJdbca. MOMEHT wuMIyJbca TBEPAOrO Teua
OTHOCHUTEJIBHO HENOJABWXKHOM ocu. MoMeHT uHepuuu. OCHOBHOE ypaBHEHHE
JUHAMUKHU BpAaIATEIbHOIO JBH)KEHHSI TBEpAOro Ttena. KuHeTumueckas 3Heprus
BpaLIAIOLIErocss TBEPAOrO Tejd. YPaBHEHHUs IBHKECHHsS M YCIOBHUS PaBHOBECHUSA
TBEPJOTO Tea.

[MpuammMn  oTHOcUTENBbHOCTH [ amunes, mnpeoOpasoBanmst [ ammmes.
[Toctynatel crienuanbHON Teopun oTHOCUTENbHOCTU. [IpeoOpa3oBanus Jlopenna
n caenctsusg U3 HuxX. OCHOBBI PESITUBUCTCKOW MexaHuKu. WHTepBai, ero
WHBAapUAHTHOCTb.  PenmdaruBuctckuii  umnyinbsc.  OCHOBHOE  ypaBHEHUE
PENATUBUCTCKON NTUHAMUKH. KHHETHYECKAss SHEPIrusl PEIITUBUCTCKONM YaCTHUIIBI.
CBsa3p Maccel U 3Hepruu. CBsI3b MEXAY SHEPrU€d W HMITYJIbCOM YacCTHULIBI.
OcCHOBHBIE HJIeU 0011Iei TEOPUH OTHOCHTEIBHOCTH

Pasznen 2

®u3zuka koaebaHuii ¥ BOIH

[lapMoHMuecKUid M aHTApPMOHUYECKHH OCHWIIATOp (MaTeMaTUYeCKUn
MasTHUK, (U3NYECKUN MASTHHK, KOJCOaHUs TOJ JIEHCTBUEM YIPYTOW CHIIBI).
Cnoxenue xonebanuii. @OUINYECKUI CMBICI CHEKTPAIbHOTO Pa3lIOKEHUS.
Huddepennmansuoe ypaBHeHue KkojeOaHuit. CBoOOmHBIE, 3aTyxaromme
koseOanus. BeiHyxnennsie kojaebanus. Pezonanc.

KunemaTuka BOJTHOBBIX MTPOLIECCOB (IJIIOCKUE U CHEPUIECKUE BOJTHBI).
BonnoBoe ypaBuenue. [Ipuniun cyneprio3uiiuu. DHeprus BoiaHbl. [loTok
sHepruu. MIHTeHcuBHOCTH BOJIHBL. CTosidas BosiHa. 3ByK. OCHOBHbBIE
XapaKTePUCTHKU 3BYKOBOM BOIHBL. D ekt [lonnepa A 3ByKOBBIX BOJTH

Pasgen 3

MonexynspHas ¢puzuka

TepMmoaunamuueckue coctosiHuss U mpouecchl. llonsarue QyHkunn
cocrosiuusi. BuyTtpennsisi sueprusi. KonmmyectBo Terorel. PaGorta Tena mpu
u3MeHeHuu ero ooObema. IlepBoe Hauano TepmoauHamuku. TemmepaTypa u
BHYTPEHHSII SHEPrusi Kak (YHKIHUS COCTOSHUSA. TerIoeMKOCTh. DHTPOTMHUSI.
Bropoe u TpeThe Hauana TepmoauHaMuku. Teopembl KapHo. 3akoH Bo3pacTaHus
suTpormu. [Topsigok u 6ecriopsaok B mpupoze. TepmoanHaMudeckue QyHKINH.

Wneanpupiif  Ta3 (ypaBHEHHE COCTOSIHHS, BHYTPEHHSISI OSHEpPrus,
TEIUIOEMKOCTH, ypaBHEHHE aauabaThl, paboTa TpH Pa3IUYHBIX MPOIIECCax,
sHTponus). BepostHocTh 1 prykTyanuu. Pacnpenenenus Makcsemnna. CkopocTu
TEIUIOBOTO JBIMKEHHUS MoJekyn. CpenHss KUHETHYECKas HHEPTryus MOJICKYIL.
OcHOBHOE ypaBHEHHE KMHETHYECKON TEOpUU HAEaNbHBIX ra3oB. Pacnpenenenue
BonpiiMana. DHTponus 1 BepoOsSTHOCTh. Da30BbIe paBHOBECHUSI M MPEBPAICHUSI.
DneMEeHThl HEpaBHOBECHOW TEPMOJMHAMUKU. SIBJIEHUS NEpPEHOCA, KWHETUYECKUE
sBieHus. KongeHcupoBanHoe coctosinue. Knnematuka u AUHaMHKaA KAJIKOCTEN
M Ta30B.

Pasnen 4

DNEeKTPUYECTBO.

OneKTpocTaTUKa B BaKyyMe. 3aKOH COXPaHEHMsI JJIEKTPUYECKOTO
sapsiga. 3akoH Kynona. Cucrems! enunui. [Ipunnun cynepnosunumn. CucteMbl
BapsHKEHHBIX YacTHIl. DJIEKTPUUYECKUH qumosb. Pabora cuim 3J1eKTpocTaTHYECKOro
mons. TeopemMa O HMPKYISIIMM BEKTOpa HamnpsykeHHOcTH. [loTeHuuanbHOCTh
DIIEKTPOCTATUYECKOT0 NoJs. HanpsykeHHOCTh M MOTEHIIHMAJ JIEKTPOCTATHUECKOTO
MoJIs1, CBA3b Mexay HuMHU. Teopema ["aycca uist ayeKTpoCcTaTHYecKOro mojsi B
BakyyMme. [Ipumenenue reopemsl ['aycca k pacuery mosieu.

OnekTpocTaTMka B BemiecTBe. Tumbl audiekTpukos. [lonspuzanus

IRIeKTpUKoB.  CBOOOJHBIE M CBs3aHHbIE  3apsabl.  JludnexTpuueckas




BOCIIPUMMYHUBOCTb.  JIMdIEKTpUYecKkas  NPOHHULAEMOCTb.  ODIEKTPHUYECKOE
cmemienne (MHayknus). Teopema I'aycca s 3JEKTpUYECKOro OIS B
JOUDJIEKTPUKE. Y CIIOBUS HA IPAHULIE paszeiia ABYX IUAIEKTpUKOB. ITosme BHyTpH
NPOBOJHUKA W y ero moBepxHocTH. OOm@as 3amavya 3JIEKTPOCTATHKU.
DNEKTPOEMKOCTb IIPOBOJIHUKA.

Konzaencaropbl. DHeprus CHCTEMbI JIEKTPUYECKUX 3apsAA0B. DHEPrus
3apsDKEHHOr0 MpoBOAHMKA. OOBEMHas IUIOTHOCTh JHEPTUM  JIEKTPUUYECKOIO
TOJIS.

VYcinoBus  CyIIECTBOBaHMS — JJIEKTPUYECKOTO  TOKA.  YpaBHEHHE
HENPEPBIBHOCTU.  DJEKTPOABIOKYIIAs  cuia. HemoTeHMalbHOCTH — MOJSA
CTOpOHHUX cuWiI. 3akoHel Owma u JDkoyns-JleHma B UWHTErpajgbHOM U
muddepeHmanbHoi Gpopmax.

Pasnen 5

DIIEKTpOANHAMUKA

Maruutocratuka B Bemecrse. HamaramuyeHHOCTb. MOJIEKYJISIpHBIE TOKHU.
MarnuTHas BOCIPUHMMYMBOCTb. MarHuTHas NPOHULAEMOCTh. HampsikeHHOCTh
MarHMTHOTO TOJs. /J[namMarHeTuku, mapaMarHeTHky, peppoMarHeTuku. Teopema
O LMPKYISALKUA BEKTOpa HANPSHKEHHOCTH MArHUTHOTO TOJs (MHTErpaabHas U
muddepeHnuanbHas GopMbl). Y CIIOBUS Ha TPAHUIIC JBYX MarHETHKOB.

3akon ®apanes. IlpaBuio Jlenuna. Camounaykuus. WMHIYKTUBHOCTB.
B3aumnas naaykius. Bzanmaas nHIyKTHBHOCTE. OOBbEeMHAas TUIOTHOCTD SHEPTUU
MarHuTHOro nojsi. BuxpeBoe anektpuueckoe mnone. Tok cmemenus. Cucrema
ypaBHeHnl MakcBemia. Marepuaiibable ypaBHeHHs. KBa3ucranmoHapHbIE TOKH.
WNuBapnanTHOCTh ypaBHEHUIl MakcBensia OTHOCUTENIBHO MpeoOpazoBaHuUit
Jlopenua. [IpyHIMI OTHOCUTENBLHOCTH B 3JIEKTPOIMHAMUKE.

Pasnen 6

Ontuka.

BonHoBoe ypaBHeHue i1 3JEKTPOMarHUTHOM  BosHBL. — CBolicTBa
3JIEKTPOMAarHuTHbIX BOJH. Bekrop I[loiHTuHra. MIHTEeHCHMBHOCTH cBeTa. D dekT
Jlomnepa s 31€KTPOMarHUTHbIX BOJH. OTpakeHUE M NPEJOMIICHHE CBETa.
Ontuyeckoe wu3o0paxenue. [lpunuun @Pepma. HHTepdepenuus caera.
KorepentHocTs ¥ MOHOXpOMaTHYHOCTh. Jludpakums cBera. [lpuHimm
Ioifrenca-®penens. Meton 300 @Openens. Judpakuus OpayHrodpepa Ha menn
u audpakuroHHON pemietke. ['onorpaduu. EcrecTBEHHBIH M MOJISPU30BAHHBIN
cBeT. 3akoH Mamtoca. [lonsdpuzanusa cBeta Npu OTPAKEHUU M IPETOMIICHUU.
3akon bproctepa. JlBoitHoe mnydenpenomiienne. HopmanbHas u aHOMasibHas
nucnepcust. @azoBast u rpynnosas ckopoctu. Popmyna Panesd. Dnementsr Pypne
- OIITHKH.

Paszgen 7

KBanTOBas ontuka

TerioBoe wu3nyuenune Tten. 3akoH Kupxroda. 3akoHbl u3IydyeHUs
abcomoTHO uepHoro Tena. KBantopas runoresa u gpopmyna [Inanka. KBantoBas
ontuka. Poroapdekr, onbitel CroneroBa. @ortonsl. [laBieHue cBera.
KopmyckynsipHO-BoJIHOBOH tyanu3M Juist cBeTa. Dddext Komnrona.

Pasgen 8

KBanTOBas MexaHuKa

Teopuss bopa. Omneitel @panka u ['epua. KopmyckynspHo-BOIHOBOM
nyanu3m Mukpoyactull. ['mnoresa ne bponnsa. das3oBas u rpynmnoBasi CKOPOCTH
BoJIH 1e bpoins. BonnoBoil maker. CTaTucTHYECKOE HCTOJIKOBAaHME BOJH [I€
Bbpoitnsa. [punuun neonpenenenHoctu [eizenOepra. BonmHoBass ¢yHkuus, ee
OCHOBHBIE cBoiicTBa. Omeparopsl (U3MYECKMX BEIUYMH. BpemeHHoe u
cTauuoHapHoe ypaBHeHHe lllpenauHrepa, KBaHTOBBIE COCTOsSHMS. KBaHTOBBIE
ypaBHeHus jaBwkeHHs. CBoOojgHast dyactuma. Yactunma B OecKOHEUHOH
MOTeHIMaIbHON siMe. KBaHTOBBIM ociuuisTop. HyneBas sHeprus, HyJeBble
konebanusa. [IpoxoxkaeHHe dYacTHIBI  4epe3  IMOTeHLUUANbHBIA  Oapbep.
TynnenbHbIN dhDEKT.




ATOM BOIOpOJa B KBAaHTOBOM MexaHWke. KBaHTOBbIE 4YHCIA.
OpOuTanbHBII MEXaHWYECKUH M MAarHUTHBIA MOMEHTBHI 3JIEKTPOHA B aTOME.
OpOutanbHoe rupoMarauTHoe oTHomieHue. OmbiT IltepHa u I'epmaxa. Crniua
anekTpoHa. [IprHIMI TOXIECTBEHHOCTH MHKpodacTHil. @epMHOHBI U OO30HBI.
CumMeTrpusi BOJIHOBOM (PYHKIIMHM CHUCTEMBbl OAMHAKOBBIX YacTUll. [IpuHImn
[Taynu. OObsicHeHue nepuoanueckoil cucremsl 3nemeHToB J[.M.Mennaeneesa.
DHEPreTUYeCKUil CIEKTp aTOMOB M MoJieKyl. [Ipupoia XuMrU4ecKon CBSI3H.

Pasznen 9

Cratuctuueckas (pusnka

Cratuctuueckuii  Mmeron. @Pa3oBoe MNpocTpaHCTBO. Pacnpenenenue
I'n66ca. CrarucTuueckoe UCTOJNKOBaHUE »SHTpornuu. CBOOOTHAS SHEPrus.
CraTtucTuyeckoe OMNHMCAaHHE KBAaHTOBOW CHUCTEMBI, pa3iuydue MEXIY

KBAaHTOBOMEXAHWYECKOM M CTAaTHCTUYECKOW BepoATHOCTAMU. Kitaccuueckast
cratuctuka MakcBemia-boneumana. KBantoBeie cratuctuku ®epmu-/upaka u
boze-OiinmTeitna. CpaBHEHUE pa3InYHbIX CTAaTUCTHK.

Pacnpenenenne ®epmu-Jlupaka ajisi 3JI€KTPOHHOIO Ta3a. DJIEKTPOHbI B
Kpuctayaax. JHeprus @epMu, BHIPOKACHHBINA U HEBBIPOXKACHHBIN 3JIE€KTPOHHBIN
ra3. DJEKTPOHHAsl TEIUIOEMKOCTb. TEeII0EMKOCTh KPUCTAJUIMYECKOM PEIIETKH.
Krnaccudaeckast reopust, Teopust Diinmreiina u Jle6as. ®oHoHbl. DOTOHHBIN Ta3.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYJOCMKOCTb

M3 Hux Ne
Ne | Tewmsl mpakTuueckux | @opmbl IpakTHUECKUX | TpylnOeMKOCTb, |MPaKTUYECKOM |pa3erna
/1 3aHATHI 3aHATHI (dac) MOJATOTOBKH, | IACLIUI
(dac) JINHBI
Cemectp 1
1 Kunemaruka u Pewmenue 3amau 2 2 1
JUHAMHUKA
MaTepuaIbHOM TOUKH
2 Kunemaruka u Pemenue 3amau 3 3 1
JAHAMHUKa
a0COJIFOTHO TBEPIOTO
Tela
3 | CneunanpHasi TeOpHs Pemenue 3amau 3 3 1
OTHOCUTEIBHOCTH
4 Kunematuka u Pemenue 3amau 3 3 2
IUHAMHUKA KojaeOaHui
5 XapakTepUCTUKH Pemenue 3anau 3 3 2
BOJTHOBBIX ITPOIECCOB
6 MounekynspHo- Pemenue 3amau 3 3 3
KHHETUYECKas TCOPHS
Cemectp 2
7 HanpspkeHHOCTD 1 Perienue 3amau 3 3 4
MTOTEHIINAT
AIEKTPOCTATHIECKOTO
OJIs
8 JIBroKeHue Pemenue 3amau 2 2 4
3apsKEHHBIX YACTHII
B
AIIEKTPOCTATUYECKOM




II0JIE

JIMDIIeKTpUKH B
NEKTPUYECKOM II0JIE.
Konpgencarop

Pemenne 3anau

10

XapakTepUCTUKH
AJEKTPUYECKOTO TOKA

Pentenue 3anau

11

Nunyknus
MarHUTHOTO MOJIA.
Cuibl B MAarHUTHBIX
MOJISIX

Pentenue 3anau

12

3aKoH
ANEKTPOMATHUTHOMU
unaykiuu dapanes.
PaboTa B MAarHUTHBIX
MOJIAX

Pentenue 3anau

13

Wutepdepens,
nudpakius,
TOJIIPU3AITUS

Pemenue 3anau

Cemectp 3

14

TemnoBoe
W3JIyYEHHUE,

dhoTodddext

Pemenne 3agau

15

Db dexr Komnrona,
cBoiicTBa (hOTOHOB

Pemenune 3anau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3anau

17

CooTtHo1eHue
HEOIPEICIICHHOCTEH
IeiizenOepra, BOJHBI

ne bpoiins

Pemenue 3anau

18

YpaBHeHue
[Ipeaunrepa
IToTenumanbHbIe
6apbepsl

Pemenune 3agau

19

KBanToBas
CTaTHUCTHKA

Pemenue 3agau

Bcero

o1

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHUS U UX TPYJIOEMKOCTb

No

/1

HanmenoBanwue mabopaTopHbIx paboT

TpynoeMKocCTs,
(dac)

N3 Hux
MIPaKTUYECKOU
MO/ATOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

Cemecrp 1

Magtauk Makcseiia

HaxioHHEbIIT MasSTHUK

SN

CTONKHOBEHUE rapoB




4 | MartemaTuueckuii 1 000pOTHBIH 3 2
MasITHUKH

5 | Ompexnenenue CKOPOCTH 3ByKa B BO3JIyXe 3 3

Cewmectp 2

6 | OnpeneneHue AEKTPOEMKOCTH 4 4
KOHJICHCATOpa

7 HccnenoBanue penakcammOHHBIX 4 4
KoseOaHui

8 | Onpenenenue ropu30HTATBHON 3 5
COCTABIISIOLICH HATIPSKCHHOCTH
MarHUTHOTO TOJI 3eMIIn

9 | Onpenenenue yaenpHOTO 3apsiia 3 5
JJIEKTPOHA

10 | Kombua Herotona 3 6

Cemectp 3

11 | IIpoBepka 3aKOHOB TETLIOBOTO 4 7
U3ITyYCHUS

12 | Bueurnuit poroaddexr 3 7

13 | M3ydeHue criekTpa aToMa BOJOpOIa 4 9

14 | OnpenencHue MOTCHIIMAIOB 3 8
BO30YXICHHUSI aTOMOB

15 | Ompenenenue SHEPTUH 0. — YACTHUIL TIO 3 9
npooery B BO3Iyxe

Beero | 51

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabIuULIE 7.

Tabmauna 7 — Bunbel caMmocTosTenbHONU pabOThI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 1, Cewmectp 2, Cemectp 3,
Bun camocrositensHO# paboTh
qac qac qac qac

1 2 3 4 5
W3ydeHne TeopeTHuecKoro MmaTepuania 30 7 10 13
nucturaHbl (TO)
IToAroToBKa K TEKYIIEMY KOHTPOJIIIO
ycneBaemoctu (TKVY) 30 ! 10 13
ITonroroBka K MpOMEXyTOYHON 33 8 11 14
attectrauuu (ITA)

Bcero: 93 22 31 40

5. [lepedyeHn yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOMIMXCS IO TUCITUTUINHE (MOIYITIO)




Y4eOHO-METOAMUECKNE MaTepHalbl IS CAMOCTOSITEIILHOW paboThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U FIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHIM

HIudp bubnuorpaduyeckas ccpuika KonunuecTBo 3K3eMILISIpOB B
o6ubnmoreke(kpome
AIIEKTPOHHBIX IK3EMILISIPOB)

[53(075)] CagenbeB U.B. Kypc o0mieit pusuku: Yueonoe nocooue | ®O(4), 'C(94), 'CU3(1)
B 3 1.2014. T.1. Mexanuka. MonekymspHas Ghu3uKa

[53(075)] CagenbeB U.B. Kypc o0mieit pusuku: Yueonoe nocooue | ®O(4), 'C(94), 'CU3(1)
B 3 1.2014. T.2. DnexTpuyecTBO U MarHeTusM. BosHbL.
Ornruka.

[53(075)] CagenbeB U.B. Kypc o0mieii pusuku: Yueonoe nocooue | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBanToBas ontuka. AToMHas GU3HKa.
®dwusuka TBepaoro tena. dusnka aTOMHOTO spa U
AJIEMEHTAPHBIX YaCTHUI]

[53(075) C12 | Casenber WU.B. Kypc pusuku: YuebHoe mocodue B 3.T. DO(2), I'C(98)
T.2. OnexrpuuectBo. Konebanus u BoiaHbl. BonHoBas
ontuka. 2008

[531 B83] Hponos U.E. Mexanuka: OcHoBHbIE 3aKOHBI. M.: ®u3- I'C(133), 'CU3(1), I1I'(6)
mariur, 2015

[53(075) Tpodumosa T.U. Kypc ¢puzuku. 2007, ®0(3), I'C(27)

T76]

53(075) T76] | Tpodpumona T.M1. Kypc ¢puzuku. 2003 I'C(35), KJI(5) T'C(134),

II'(8)

[531 B83] Hponos U.E. Mexanuka: OcHOBHBIE 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)

n83] 2015

534.2(075) Uponos U.E. Bonrossie niporieccsl. OcHoBHBIE 3aK0HBL. | DO(63), ['C(14), IIT(8)

N83] 2015

530.145(075) | Uponos U.E. KBanroBas ¢uzuka. OCHOBHBIC 3aKOHBI. I'C(66), IIT'(16)

n83 2015

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

2015




7. TlepedyeHb AIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(pOPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmma 9 — IlepedyeHb 3IEKTPOHHBIX OOpPa30BATEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TCHGKOMMYHHK&HHOHHOﬁ CETu «I/IHTepHeT »
URL anpec HanmeHnoBanue
(http://lib.aanet.ru/) bubaunorexka 'VYAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusrka 2
http://Ims.guap.ru dusnka 3

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTEILHOTO MpOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabmuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUIIITHHE

[lepeyeHp WCMONB3yeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUIINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne | HammeHOBaHHME COCTaBHOI YacTH MaTepHAIbHO-TEXHHYECKOM Howmep aynutopun
n/n 0a3bl (pu HEOOXOMMOCTH)
1 | JlekunoHHast ayAUTOPHSI
2 | CnenmanmusupoBaHHas jJaboparopus «MexaHuKay 31-04
3 | CnenmanusupoBaHHas 1a0opaTtopus « AIEKTPOMArHeTU3M 32-04
4 | CrnenmanusupoBaHHas gaboparopus «ONTHKa 32-06
5 | CnenmanmsupoBanHas taboparopust «KBantoBass Ou3nka 32-03, 32-05

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEACTBAJIS TPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIsl IPOBEACHUSI POMEKYTOYHON aTTeCcTalluu

By npomexyToO4HOM aTTecTanun [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucox BOITPOCOB K 9K3aMCHY;



http://lib.aanet.ru/

\ Tectsl.

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS MPUMEHSETCS S-O0auThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
UCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJTbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHkn ypoBHs CHOPMUPOBAHHOCTH KOMITETCHIIUHA

Or1eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayubHas mKana PAKTCp (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracT;

— ONMHpPasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IJIUTEPATYpPHI,
TECHO NPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTHICCKON
JIESITCIIBHOCThIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNHaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<Ga4YTCHO»

— 00y4Jaronuiicst TBEPI0 YCBOMII IIPOTPAMMHBINM MaTepuall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHMS C NPAKTUYECKOH JIEATEIBbHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAyIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyaroluiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaraeT €ro, ONMpasChb HAa 3HAHUA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHseTcs B GOpMYIMPOBAHUU BBIBOJOB U 0000IICHMIA;

— 9YaCTUYHO BJIAJECET CUCTEMON CIIENMAIM3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEITLHOY
«BAYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HarpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpecTaBiIeHbl B Tabmauie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne Kon
[lepeuens BonpocoB (3aa4) AJsl IK3aMeHa
/11 WHINKATOpa

Cemectp 1

1 OcHoBHbIE KHHEMaTHUECKHE MOHATHS. KnHeMaTnka MaTepuanbHOU OIIK-1.3.1




TOYKH. CKOPOCTh U YCKOPEHUE MATEPUAIbHOM TOUKHU

2 VY ckopenue npu miI0CKOM KPUBOJIUHEHHOM JIBUKEHUU YVK-2.V.1
3 KunemaTtuka abCOFOTHO TBEPIOTO TENa OI1K-2.3.1
4 CBs13b JINTHEHHBIX M YTJIOBBIX BEITMYUH VK-2.B.2
5 O0001IeHHbIE KOOPUHATHI U CTETICHH CBOOOIBI VYK-2.3.1
6 OcHoBHasl 33/1aya KHUHEMATUKU JJI1 MaTepUaIbHON TOUKU YK-2.V.3
7 3axkoHbl HproTOHA OIIK-1.3.1
8 3akonsl Kenepa u 3aKk0H BCEMUPHOTO TITOTEHUS VK-2.¥.1
9 [Ipunnun gerepMuHU3Ma VK-2.B.2
10 3aKOH COXpaHEHMsI UMITYJIbCa OIIK-2.3.1
11 Teopema o0 IBHKEHUU IIEHTPA Macc YK-2.V.3
12 I'paBuTaIIMOHHAS M MHEPTHAS MAaCChI VYK-2.B.2
13 MoOMEHT CUJIBI U MOMEHT UMITyJIbCA. Y pABHEHHE MOMEHTOB OIIK-1.3.1
14 3aKOH COXpaHCHHSI MOMEHTA UMITYJIbCa YK-2.V.1
14 CexTopuaibHas CKOPOCTh OIIK-1.V¥.1
15 PaboTta, MOIITHOCTh ¥ KHHETUYECKAsI SHEPTUS VK-2.3.1
16 IToTennuanbHbIE ¥ HEMOTEHIIHAIBbHBIE CUIEI YK-2.V.3
17 IToTeHnmanpHas YHEPrUs, 3aKOH COXPAHEHUS MEXAHUYECKOU DHEPIUU VK-2.B.2
18 MomeHT uHepuuu YK-2.V.1
18 Teopema IlITeiinepa OIIK-7.3.1
19 MowmeHT nMmItynbca abCoNIOTHO TBEPIOTO Tea YK-2.3.1
20 Kunernueckas sueprus ATT. PaGota u moutHocTs Bpamenus ATT YK-2.¥V.3
21 [Tpunumn otHOCcUTENbHOCTH ["anumnes OIIK-1.3.1
22 OxcnepuMeHTanbHble npeanocsiku CTO OIIK-2.3.1
23 [Toctynats! DifHiTeliHa, peodpa3oBanus JlopeHia OIIK-1.3.1
24 CrenctBus u3 npeobpazosanus JlopeHia. 3akoH cioxenus ckopocreit B | YK-2.B.2
CTO
25 HutepBan OIIK-1.3.1




26 PenaruBucrckas nuHaMuka VYK-2.V.1
27 WNHBapuaHTBl TEOPUU OTHOCUTEIBLHOCTH. [[pHHIINI SKBUBAJICHTHOCTH OIIK-1.3.1
28 HewunepnuanbHble CUCTEMBI OTCUETA YK-2.V.3
29 HuddepennmranbHoe ypaBHEHHE KOJIeOaHU MPY>KMHHOTO MasTHUKA, ero | YK-2.3.1
pelieHue
30 BektopHas nuarpamma YK-2.V.1
31 DHeprus rapMOHUYECKHX KOJeOaHUI OIIK-2.3.1
32 YcnoBust BOSHUKHOBEHHS KOJIeOaHUi YK-2.B.2
33 du3nuecKuil 1 MaTeMaTHYECKUN MasSTHUKU OIIK-1.3.1
34 3aryxaromue KoixeOaHus YK-2.V.3
35 Brinyxnennsie konebanus. Pesonanc VK-2.B.2
36 CrnoxxeHue KonebaHuii OJHOTO HampaBiIeHUs ¢ oguHakoBeiMu yacTotamu | OIIK-1.B.1
37 CrnosxeHue B3aMMHO MEPIEHANKYIISPHBIX KoJeOaHun OIIK-1.B.1
38 Boustabl. OCHOBHBIE TOHATHS OIIK-1.3.1
39 YpaBHeHue Oeryiieit BOJTHbI YK-2.V.1
40 BonnoBoe ypaBaenne. CKOpOCTh BOJHBI B YIIPYTO Cpefie OIIK-2.3.1
41 OHeprus BOJHbI VK-2.B.2
42 NHTEHCUBHOCTH BOJIHBI OIIK-2.3.1
43 O dexr Homnepa YK-2.V.1
44 Hudpaxuus Boad. [punmun [Moiirenca YK-2.3.1
45 WuTepdepeHIiyst BOJIH OT IBYX UCTOUHUKOB VK-2.B.2
46 Crosturie BOJHBI OIIK-1.3.1
47 Jucnepcusi, rpynnoBasi CKOpOCTb BOJIH YK-2.V.3
48 UneansHslii Ta3. JlaBieHUEe Ha CTEHKY COCYa OIIK-1.3.1
49 ITapameTpsl coCTOSIHUSA, TEMIIEpaTypa. Y paBHEHUE COCTOSHUSA, VK-2.V.1
(GYHKIHS COCTOSTHUS
50 BHyTpeHHss S3HEPTUSA UICATBHOIO a3 YK-2.B.2
5l Pabora naeanpHoro raza B pa3iInyHbIX TEPMOAMHAMUYECKIX OIIK-7.3.1




mponceccax.

52 [TepBoe Hayano TEPMOTUHAMHUKH. OIlK-1.3.1
53 AnmaGartudeckuii Iporiecc. VK-2.V.3
54 [uka Kapho OIlK-1.3.1
95 PaGora TemnoBoro aBuraTens OIIK-7.3.1
56 O0paTuMOCTh TEPMOAMHAMHYECKHUX IIPOLIECCOB, TeOpeMbl KapHo OIIK-2.3.1
S7 Hepasenctro Knaysuyca. DHTpomws OIIK-1.3.1
58 DHTpONHs U BEPOATHOCTD VK-2.3.1
39 bapomerpudeckas ¢popmyna. Pactipenenenne bonpiimana VK-2.V.3
Cemectp 2
1 HanpspkéaHnocts anexTpuyeckoro moss. [IpuHiun cyneprno3unuu OIIK-1.3.1
2 [Torenunan anexrpuueckoro nois. [Ipunnun cynepnozuuuu. Teopema o | OIIK-1.3.1
UPKYJSIIUU BekTopa E
3 ITorok Bektopa E. Teopema ["aycca miist BekTopa E OIIK-2.3.1
4 CunoBble JIMHUU U 3KBUIIOTEHLIMATIbHBIE TTIOBEPXHOCTH YK-2.V.1
5 CrnenctBus u3 TeopeMsl ['aycca VK-2.B.2
6 Hanpspk€HHOCTD M MOTEHIIMAT 3JIEKTPUUECKOTO U0 OIIK-1.3.1
7 DNEKTPUYECKUN TUIIOJIb BO BHELIHEM I10J1€ VK-2.B.2
8 ITpOBOAHMKY B 3JIEKTPHUUECKOM I10JIE OIIK-1.3.1
9 Husnexrpuku. Bexrop anexkrpuyeckont unAykuuu. Teopema 'aycca s YK-2.3.1
BekTopa D
10 I'pannunsle ycnosus 11 BeKTopoB D u E OIlK-2.3.1
11 OnexTpoéMkocTs. KoHneHncaTopsl YK-2.V.1
12 [TapamensHOE ¥ TOCTEAOBATEIBHOE COSTMHEHUE KOHIEHCATOPOB VK-2.B.2
13 DHeprus MEeKTPUYECKOTO MO OIIK-1.3.1
14 OnexTpuueckuil Tok. [IMOTHOCTH TOKa OIIK-1.3.1
15 3akoHbl OMa B 00OBIKHOBEHHOH M U depeHInaIbHoi popmax YK-2.V.3




16 3akon OMa AJ1s1 3aMKHYTOM Lienn YK-2.B.2
17 3akonsbl J[xoyns — Jleniia B 0ObIKHOBEHHOU M U] depeHITHATBHON YVK-2.V.1
dbopmax.
18 MarauTHast HHIYKITUS YK-2.V.3
19 3akon buo — CaBapa — Jlamnaca YK-2.3.1
20 MarauTHas HHIYKIUS IPSMOTO ITPOBOJIa C TOKOM OIIK-7.3.1
21 B3anMopeiicTBre MPOBOTHUKOB C TOKAMHU VYK-2.B.2
22 JIM1IoNbHBIA MarHUTHBIM MOMEHT. MarHuTHOE 10JI€ KOHTYpa ¢ TOKOM OIIK-1.3.1
23 MarauTHas HHAYKUMS IBUKYILIErocd 3apsaa. Bzanmoneicteue OIIK-7.3.1
JBWDKYIIUXCS 3apsi/I0B
24 JBr>KeHUE 3apsKEHHBIX YaCTUL B MATHUTHOM I10JI€ VK-2.B.2
25 Teopema o upKyssu BekTopa B OIIK-1.3.1
26 MarnuTtHas UHIYKIKS TOPOUJIA U COJICHOUIA VK-2.V.1
27 Mexanudeckas paboTa B MarHUTHOM T10JIe OIIK-7.3.1
28 Maruuthslif notok. Teopema ["aycca ans Bektopa B OIIK-2.3.1
29 MarauTHbIA JUIIOIb B MAarHUTHOM IIOJIE VYK-2.B.2
30 Maruertuku. Teopema o nupkyasuuu Bekropa H YK-2.3.1
31 SBnenue peppomarueruzma OIIK-7.3.1
32 DeKTpOMarHuTHasE WHYKITUs OIIK-1.B.1
33 Camounnykuusi. Bzanmnaas uayKims VK-2.V.3
34 OHeprus MarHUTHOTO TOJIS OIIK-1.3.1
35 BuxpeBoe anekTpudeckoe moiie OIlK-2.3.1
36 Toxk cmeleHns OIIK-1.3.1
37 YpaBHenust Makcseina YK-2.3.1
38 BonHoBoe ypaBHeHHE 31€KTPOMarHUTHOTO MO YK-2.V.1
39 CBolicTBa AJIEKTPOMAarHUTHBIX BOJH OIlK-1.3.1
40 3aKOHBI PEJTOMIICHUS U OTPAXKEHHsI CBETa VK-2.B.2
41 KorepenTtHocTh cBeTa OIIK-1.3.1




42 WnTepdepenius cBera OT IByX UCTOUHUKOB YK-2.¥.3
43 Hudpakmus. [Tpuamun [oiirenca — @penens OIIK-1.3.1
44 3onbl Openens. dudpakuus Opayarodepa Ha menn VK-2.B.2
45 Hucniepcust cBera OIIK-1.3.1
46 Hudpakuronnas pemeTka VK-2.V.3
47 [Tonstpuzanus cera OIIK-1.3.1
48 Crenens nonsipu3anuu. 3akon Mairoca YK-2.V.1
Cemectp 3
1 TennoBoe U3IydeHue OIIK-1.3.1
2 3aKOHBI U3Ty4eHUs a0COIIOTHO YEPHOTO Tena OIIK-1.3.1
3 ®opmyia Penes — Jlxxunca. Pacnpenenenue [1nanka OIIK-2.3.1
4 dotord ekt YK-2.V.3
5 TopMO3HOE PEHTTE€HOBCKOE U3Ty4EHUE VYK-2.B.2
6 ®otoHbl. KOpnycKyIsspHO — BOJTHOBOW JyaJIu3M JJIs CBETA OIIK-1.3.1
7 Dddext Komnrona. Omnupruyeckue 3aKOHOMEPHOCTH B criekTpax atoma | YK-2.3.1
BOJIOpOAa
8 Monens aroma no Tommncony OIIK-2.3.1
9 Mogens atroma o Pezepdopay. IToctynarsr bopa OIIK-1.3.1
10 Teopus bopa — 3ommepdenbaa OIIK-1.3.1
11 Bounsl ne bporins VYK-2.B.2
12 Bonnosas pynkuus OIIK-1.3.1
13 VYpasuenue llpéaunrepa YK-2.V.1
14 CootHomenune HeonpeaenéHnocrel [ eitzendepra YK-2.3.1
15 MukpouacTuia B 0OJHOMEPHOM NOTEHIIMAIBHOM SIME C 00-MU CTEHKAMH YK-2.¥V.3
16 MukpouacTuiia B TpEXMEPHOM HEMPOHUIIAEMOM MOTEHIMaIbHOM simuke | YK-2.V.3
17 CTONKHOBEHHE MUKPOYACTHIIBI C TOTEHIIMATIBHBIM O0apbepoM OIIK-2.3.1
18 MukpoyacTuiia B HEIPOHULIAeMOH cepe YK-2.B.2
19 ['apMOHMYECKHN OCLHUIUIATOP B KBAHTOBOW MEXaHUKE OIIK-1.3.1




20 KBaHTOBBII poTarop YK-2.3.1
21 ATOM BOZIOpO/Ia B KBAaHTOBOM MexaHuke. CriuH OIIK-2.3.1
22 Tox1ecCTBEHHOCTh KBaHTOBBIX YacTHIl. [Ipuamun [Taymu OIIK-1.3.1
23 3anosHeHHE IEKTPOHHBIX 00oouek. Tabimia MeHeneena YK-2.V.1
24 XapaKTepuCTUUECKHE PEHTICHOBCKHE CIICKTPBI VYK-2.B.2
25 DHeprusi CBsI3U B MOJICKYJIE OIIK-1.3.1
26 Pacnpenenenne @epmu - upaka OIIK-2.3.1
27 Pacnipenenenne bose - DiiHmmTeiiHa OIlK-1.3.1
28 DHepreTU4ecKue 30HbI B KPUCTAIIAX YK-2.3.1
29 [TpoBOIUMOCTH MOIYTIPOBOAHUKOB YK-2.V.3
30 CHoOHTaHHbIE U BBIHYKJEHHBIE TIEPEXObI OIIK-7.3.1
31 [Tpuniun paboTsl J1azepa OIIK-1.3.1
32 Kinaccuueckas teopus TeroeMkocts Jrononra u [Itu OIIK-1.3.1
33 KBanToBas Teopus TEMI0eMKOCTH DWHINTEIHA OIIK-2.3.1
34 KBanroBas Teopus temnoemkoctu Jleas OIIK-1.3.1
35 KoHTakTHBIC SABICHUS VK-2.V.3
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Ne n/nn Ilepeuens BonpocoB (3agau) it 3auera / audd. 3agera HHMIfszopa
Y4eOHBIM NJIAHOM HE IPETYCMOTPEHO

[lepeuenp TeM I KypCOBOTO NPOEKTHUPOBAHUS/BBIIIOJHEHUS KYpCOBOM pabOThI
MpeICTaBIeHbI B Ta0numie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO NPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
KypcOBO#l pabOThI

Y4eOHBIM MJIAHOM HE MPEYCMOTPEHO

Bonpocsl s nmpoBeneHUs NPOMEXKYTOYHOM aTTecTalid B BHUJAE TECTUPOBAHMSA
IpeJICTaBICHBI B Ta0wmIe 18.

Tabmmma 18 — [IpumepHBIii IepedeHb BOITPOCOB JJIsI TECTOB

Ne i/t

ITpriMepHBIii TepeueHb BOMPOCOB ISl TECTOB

Kon
WHJAKATOpa

Tect 1




BonnoBas ¢pyHkmus gomkHa ObITh: a) TOJBKO KOHEYHOM;
0)TOJILKO HENPEPBIBHOM; B)TOIBKO OJHO3HAYHOM; I') KOHEYHOH,
HEMPEPHIBHOM, OJTHOZHAYHOM.

OIIK-1.3.1

Bribepure npaBmiibHYy0 GOPMYTUPOBKY Ui COOTHOIICHUS
HEOIPEICIEHHOCTEH ...

a) AEFAP>h, ©) AF-AP>h, B) Ax‘At>h, 1) AE-At>
h

VK-2.V.3

Kakoe kBaHTOBOE 4MCII0, 33/1aI0IIEE COCTOSIHUE JICKTPOHA B aTOME
BOJIOpPOJIA,

omnpeJesseT 3HaueHue ero sHeprun?  a) [1aBHOe KBaHTOBOE
gucino. 0) OpOuTtanbHOE KBAHTOBOE YMCIO. B) MarHutHoe
KBaHTOBOE uncyio. T) CHMHOBOE KBAHTOBOE YHUCIIO.

VK-2.V.1

Jljis p — COCTOSIHUS 3JIEKTPOHA B aTOME OPOUTAIILHBII MOMEHT
umnysbca Ly paBeH:

a) 0, 6) 73, B) 71W/2, r) h (h — nocrosnuas [lnanka)

VK-2.B.2

depMUOHAMH ABIIAIOTCS: ) BCE pa3psyKEHHbIC YaCTULIBI, 0)
YaCTHIBI C MOIYLETBIM CITUHOM, B) YaCTHIIBI C LEJIBIM
CIIMHOM, T') HEITpaIbHbIE YaCTHUIIBI

OIIK-1.3.1

Craunonapuoe ypasuenue llpénunrepa umeer Bua: a) Ay+ Uy =
im

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

,1!2

Zm

8%
AP+ UY =ih —= te y =y (x.y,2); ¥ = (X,y,2,1);

U- IIOTCHIUAJIbHAS SHCPI'UA, E - nonnas OHCPI'UsA

VK-2.V.3

DNeKTpOH B aToMe HaxoauTcs B d-coctosiHuu. Onpenenure
MaKCHMaJIbHOE 3HAYECHUE MTPOCKIIMM MOMEHTA UMITYJIbCa Ha
HaIpaBJICHUC BHCIIHCTO MAarHuTHOI'O I1OJIA:

a)h; ©0)2h; B)3h,

VK-2.B.2

YacTuia B IOTCHIMAIBHOM sIME IIUPUHOM | HAXOAUTCSI B OCHOBHOM
COCTOSIHUH.

[110THOCTH BEPOSTHOCTH HAXOXKICHUS YacTHIIbI B HHTEpBaie 0<x<I
MaKkCUMaJbHa IIpU

A)x=1/4B)x=1/2B)x=3l/4

VK-2.V.1

Tect 2

KakoB ¢uznueckuit cMbICI BOTHOBOH (PyHKIINHN?

a) MukpouacTuiia npeacTaBiseT coOol BOIHOBOM makeT.  0)
KBaapat Moayns BoJIHOBON ()YHKIIMHU ONpPEeNnsieT MII0THOCT
BEPOSITHOCTH  OOHAPY>KEHHSI YaCTHUIIBI B) AmnHcamOJib 4acTHIl
BeAET ce0s Tak JKe, Kak BOJIHA.

VK-2.V.3

Bri6epute npaBuibHy0 GOPMYIHUPOBKY AT COOTHOILIECHUS
HEONPEIETCHHOCTEN I YaCTUIIBI JIETAIIECH BJOJIb OCH X ...

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

OIIK-1.3.1

Bpemennoe ypasnenue llIpénunrepa uMeer BUI:

AT Re A% .
a)— T =— AY+ U¥Y 0) — AY+U¥Y=1h
i gt 2m 2m
ay

at’

VK-2.V.1




2m

.. d¥
32 Y-U=-1 hE’ rre ¥ =Y(Xy,z1t); U=U(X,y,z,t)

B) AY+

4 PanuanbHas NI0THOCT BEPOSTHOCTH JIJIs1 OCHOBHOI'O COCTOSIHUS YK-2.V.3

3JIEKTPOHA B aTOME BOJOPOJA UMEET MAKCUMYM IIpU: @) T = 213, 0)

L v
r=-=,B) " =7 (I — pacCTOsIHUE JIEKTPOHA JI0 S1pa, 11 — HEPBBII

-
&

OOpOBCKUI pagnyc)

5 6. bozoHamu ABISAIOTCS: @) BCE pa3psOKCHHBIC YaCTHIIBI, 0) YaCTHIIBI YK-2.B.2
C TIOJIYILIEJIBIM CITMHOM, B) YaCTUIIBI C LEJIBIM CIIUHOM, T')
HEHUTpaJIbHbIE YaCTUIIBI

6 7. 3anIOJTHEHHOM AJIEKTPOHHON 000J0YKE COOTBETCTBYET ITIaBHOE YK-2.V.1
KBAaHTOBOE YUCII0 n=3. ONpenennTe YUCIO AICKTPOHOB Ha ITOMH
000J109Ke, KOTOPBIC UMEIOT OJMHAKOBBIC KBAHTOBBIC YHCIIa

ms:—% a)2; 06)9; B)I18

7 8. YacTuiia HaXOAUTCS B MIOTCHIIMAIBHON SIME MIUPUHOH . VK-2.B.2
CootBerctBHe Mexay uncioM N ToYek, I/ie BOJTHOBAs (PyHKIUS
obparaercs B HyJb B uHTepBasie 0<X<|, ¥ KBAHTOBBIM YUCIIOM N
BBITJISIIUT TaK

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

8 12. CriuHOBOE TMPOMAarHUTHOE OTHOLIECHHE JJIS JIEKTPOHA PABHO: OIIK-1.V¥.1

g g 2e
a) 2me’ 6) ;’ B) e

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOy4eHus1, mpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne n/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanmbl (OpMUPOBAHHMS KOMIIETEHLUH, COAepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpyOIUX TOPSAOK M MPOLEAYPY
NPOBE/IEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroIuXxcs
I'VAIL

11. Meroauyeckue ykazaHus i1 00y4JaroIUXCs M0 OCBOCHUIO JUCITUTUTHMHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIMUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
Martepuania .

OCHOBHOE Ha3HAaY€HUE JIEKIIMOHHOTO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SCHOE WU3NOKeHHEe yueOHoro marepuana. HasHaueHue COBpPEMEHHOU JEKIHMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHGOPMAIMIO TIO TeME, a B OCBOCHUHU
dbyHIaMeHTaNbHbIX Mpo0JeM AWCHMILIUHBI, METOJOB HAy4YHOTO TMO3HAHUS, HOBEHIINX
JOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIMYECKYIO,
OpPTaHHU3AIMOHHYIO U MHPOpMAIMOHHYIO (pyHKIMU. JIEKIUS pacKphIBaeT MOHSATHIHBINA anmmapar
KOHKPETHOM 00siacT 3HaHUs, €€ MpoOJeMBbl, JaeT IENbHOE MPEACTaBICHUE O IUCIUILIAHE,
MOKAa3bIBa€T B3aUMOCBSI3b C APYTUMU AUCIUIUIMHAMM.

[TnanupyeMbl pe3yabTaThl TPU OCBOSHUH 00YYaIOIUMCS JIEKIIMOHHOTO MaTepuaa:

-[IOJTy4€HUE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHWM, YPOBEHb KOTOPBIX
ONpEIENAETCS HEJIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

-IIOJTY4€HHE OTIhITA TBOPUYECKON PabOTHI COBMECTHO C MPEMOIaBaTENIeM;




-pazBuTHEe  TPO(ECCHOHATBHO—JEIOBLIX  KadecTB, JIIOOBM K  MpPeAMETy W
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIIIJICHUSI.

-TIOsIBJICHUE HEOOXOIUMOT0 HHTEpECca, HE0OXO0IMMOTO ISl CAMOCTOSATEIHLHOU PabOTHI;

-MIOJTyYeHUE 3HAHUK O COBPEMEHHOM YPOBHE Pa3BUTHSI HAYKH U TEXHUKH M O MPOTHO3E
WX Pa3BUTHUS HA OMVOKANUIITNE TOJIBI;

-HAYYUTCS METOAMYECKH oOpabaThiBaTh MaTepvasl (BBIACIATH TJIaBHBIE MBICIH U
MOJIOKEHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
(bopMyITUPOBKax);

-MIOJTy4Y€HHUE TOYHOT'O MOHUMAHMS BCEX HEOOXOUMBIX TEPMUHOB U TOHSATH.

JIeKuMOHHBIA MaTepuall MOXKET COIMNPOBOXKIATHCSA JEMOHCTpalMed ClaiioB U
UCIIOJIb30BAaHUEM pa3laTOYHOrO MaTepuajga IMpH MPOBEICHUU KOPOTKUX JHCKYCCUH 00
OCOOEHHOCTSX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

11.2. Meroauueckue yka3aHus Uil OOYYAIOUIMXCS MO MPOXOXKAECHUIO MPAKTUYECKUX
3aHATUN

[TpakTuyeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (POPM OpraHu3aluu y4eOHOro
Ipolecca, 3aKJI0Yaroasicsl B BHIIOJHEHUN 00yUYaroLMMUCS 10/l pyKOBOJCTBOM MPEIO1aBaTENs
KOMILJIEKCAa YYeOHbIX 3aJJaHUH C LEeNbI0 YCBOEHHMsS HAy4HO-TEOPETUYECKUX OCHOB Yy4eOHOU
JUCLIUILIMHBL, TPUOOPETEHUS! YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOH JE€ATEIbHOCTH.

[lenp0 NPaKTUYECKOTO 3aHATHUS JUIsl 00yUaroIerocs sBiseTcs NPUBUTUE 00yUaroeMcs
YMEHUI U HAaBBIKOB IIPAKTHYECKOU JIEATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnanupyemsble pe3yabTaThl TP OCBOSHUH 00y4aroIeMcs IPAaKTUYECKUX 3aHATUI:

-3aKpeIieHue, YIIyOJIeHWe, pACIIMpEeHHe W JeTanu3alus 3HaHUH [pU  pPELICHUU
KOHKPETHBIX 3a/1a4;

-pa3BUTHE  IIO3HABATEJIbHBIX  CIOCOOHOCTEH,  CaMOCTOSITEIbHOCTH  MBILUICHMUS,
TBOPUYECKOH aKTUBHOCTH;

-OBJIa/ICHHE HOBBIMH METOJaMHU U METOJMKAMHM M3Yy4YEHHUS] KOHKPETHOM yueOHOM
JUCLUIINHBL,

-BBIPa0OTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICICHHS TOJYYEHHBIX 3HAHWUH JUIs
BBITIOJIHEHMS 3a/1aHNN;

-o0ecreueHne paluoOHAIbHOTO COYETaHMs KOJUIEKTMBHOW W WHAMBHUAYaJIbHON (GopM
o0OyueHusl.

DyHKINUH MPAKTUYECKUX 3aHATHH:

-[I03HABaTEIbHAs,

-pa3BUBAOIIAs;

-BOCIIUTATEINIbHAS.

[To xapakTepy BBIIOJHSEMBIX OOyYarOUIMMCS 3aJaHUM IO MPAKTUYECKUM 3aHSITHIM
MOAPA3ACIIAOTCS Ha!

-03HAaKOMUTEJIbHBIE, IPOBOJAMMBIE C LEIBI0 3aKPEIJICHUS U KOHKPETH3aUU U3Y4EHHOTO
TEOPETUYECKOr0 MaTepuala;

-aHaJIMTUYECKHE, CTaBALIUME CBOEW LIETbIO IMOJyY€HHE HOBOM MH(pOpManuu Ha OCHOBE
(opManTn30BaHHbBIX METO/I0B;

-TBOPUYECKHE, CBSI3aHHBIE C IOJIyYEHHEM HOBOM HMH(OpMalMM MyTEM CaMOCTOSATEIbHO
BBIOPAHHBIX MOIXO0J0B K PELICHUIO 3a/1ay.

@opMBl OpPraHM3allMd NPAKTUYECKUX 3aHATHHA OINPENENSIOTCI B COOTBETCTBHUU CO
crnenu(uyeckuMU OCOOEHHOCTSAMHM Y4eOHOH IUCHMIUIMHBI U HedsiMu oOydeHus. OHH MOryT
IIPOBOJIUTHCS:

-B UHTEPAaKTUBHOW (hopMe (pelieHne CUTyalMoOHHBIX 33a/1a4, 3aHATUS 110 MOJICIMPOBAHUIO
peaNbHBIX YCIIOBHM, JEJIOBBIE WIPBI, WIPOBOE IPOEKTUPOBAHWE, WUMHUTALMOHHBIE 3aHATHS,
BbI€3/IHBIC 3aHATUS B OpraHM3auuu (TMpeanpuaTus), neyoBas ydeOHas Urpa, pojeBas Hrpa,
MICUXOJIOTMYECKUI TPEHUHT, KeiiC, MO3rOBOM IITYpM, IPYIIOBBIE JUCKYCCUH);



-B HE WHTEPAKTHBHOW (hopMe (BBIMOITHEHHE YMPAXKHEHHMA, PEIICHUE THUIIOBBIX 3aad,
pElIeHNEe CUTYallMOHHBIX 3a/1a4 U APYroe).

MeTtouka MpOBENEHUsT MPAKTHYECKOTO 3aHATHUS MOXKET OBITh PA3IMYHOW, MPH ITOM
BKHO JIOCTIDKCHHUE OOIIEH 1EIN JUCIUILIHHBI.

TpeOGoBanwMsI K IPOBEACHHUIO MPAKTUYCCKUX 3aHITHIA

[IpakTHueckue 3aHATHS TMPOBOAATCS B BHUIE OOCYXKICHUS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYCCKUMHU BOIIPOCAMH, PACCMATPUBAEMBIMH B JICKIIMOHHOM Kypce M B BUJE
pazbopa BOIPOCOB, KOTOPHIE MOT'YT BO3HUKHYTh y CTYJCHTOB IMPHU OCBOEHUH MaTepHaa.

Meronudeckue yKa3aHHs 110 TPOBEICHUIO TPAKTHYSCKUX 3aHSATHH TPHUBEIACHBI B
CIIEAYIONMINX MOCOOMsIX uMermmxcs B Oubmuorexke I'YAII B HameyaTaHHOM U 3JIGKTPOHHOM
BHJIE:

1. Mexanuka. Komebanus u BoaHbl. Tepmomunamuka. COopHuk 3amau /..
KoBanenko, FO.A. Kysuenos, M.H.Kynw6uukas, H.I1.JIaBpoBckas, H.H.JIlutBunora, E.B.
Mouaps , FO.A. HoBukoBa, B.®. Opnos, /J.E.ITorapes, B.K. IIpuiunko, E.B. Xouunesa. FO.H.
[apes, B.b.1llanun, b.®.1ludpun, C.A. Hlepdak 2010. 84 c.

2. OnektpuuectBo. Marnetusm. Onrtuka. CoOopuuk 3amad. //MI.WM. Kosanenko,
H.IT.JTaBpoBckas, H.H.JIutBunosa, E.B. Pyrtskos. FO.H. Ilapes, b.®.Iudpun, C.A. lepdbak
2013. 80 c.

3. KBanroBas ¢usuka. Coopuuk 3anay //, .1 Kosanenko, H.I1. JlaBposckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. Ilnexorkuna, B.K. ITpuiunko, E.B. Pyrekos, FO.H. [apes, C.A
[epbak, 2004, S6¢.

11.3. Meroauyeckne ykazaHHs Ui OOyYarOIIMXCsl MO BBIIOJHEHUIO JIA0OPATOPHBIX
pabor

B xone BbINONHEHMs J1a0OpPaTOPHBIX padoTa OOYYAIOUIMICS JOJDKEH YrIIyOuTh |
3aKpeNUTh 3HAHMA, NPAKTUUECKUE HABBIKM, OBJAJIETh COBPEMEHHOM METOAMKONM M TEXHMKOH
OKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKOH O0O0ydJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

Beinonnenne nabopaTopHbIX paboT 00ydaroUIMMcs SBISETCS HEOTHEMIIEMOW YacThIO
U3YYEHUs JUCUUIUIMHBI, OINpeAensieMod y4yeOHbIM IUIaHOM U OTHOCHUTCS K CpPEICTBaM,
00ecreyrBaroIUM pelIeHUe CIeTyIOIX OCHOBHBIX 33/Jau y 00y4aromerocs:

- B paMKax JJaHHOW TUCIUIUINHBI,

-3aKpEIUICHUE, Pa3BUTHE U JETAIU3alldsi TEOPETUYECKUX 3HAHUN, IOJIYYEHHBIX Ha
JEKIUSX;

-[10JIy4YeHHe HOBOM MH(OpMAIMK 10 N3ydyaeMoi AUCHUILINHE;

-IPUOOPETEHNE HABBIKOB CAMOCTOATEILHON paboThI ¢ JTabOpaTOPHBIM 000PYIOBAHUEM U
npubopamu.

3ananue u TpebOBaHuUs K MPOBEICHUIO JTa0OPATOPHBIX paboT

B Teuenne cemecTpa KaxAbld CTYACHT B COOTBETCTBHH C pabodeil mporpamMmoi 1o
mucrurinHie Pusnka JOMHKEH BBIMOJIHHUTH OINpeAeNeHHOe 4MciIo JabopaTopHbix paboTr. Ha
KaK]IyI0 JJA0OpaTOPHYIO paboTy IJIAaHUPYETCs] HE MEHEE JBYX 3aHATHI: OJHO - Ha BBHITIOJHEHUE
W3MEpEHUi, U OJTHO - Ha 3amuTy oTdyera. OTUeT MUILIETCS HE BO BpeMs 3aHATHI, a JoMa WU B
Ooubmuoreke.

B Hauane cemecTpa A0 Havana 3aHSATUI CTYACHT JOKEH OBITh MPOWHCTPYKTUPOBAH IO
TEXHUKE O€301MacCHOCTH TMPH NPOBEICHHH JabopaTopHbIX paboT mo ¢usuke. [Ipoxoxnenue
WHCTPYKTaXka (PUKCUPYETCsl B CTICIUATIBLHOM XKypHAalle; TaM HYKHO 00s3aTelIbHO pacIUCaThCs.

B maGoparopuio CTyAeHTHI MODKEH NPHUXOAWTH MOATOTOBJICHHBIMU K HA3HAYCHHOU
pabote. HeoOxonumo 3apaHee MPOYUTATh OMHCAHUE PAa0OTHI U TEOPETHUECKUE CBEICHUS W3
COOTBETCTBYIOILIETO pa3fena Kypca. He 3a0biBaliTe O peKOMEHJIOBaHHOW JHTepaType u
00s13aTeNBHO MONy4YnTe B OMOIMOTEKE Bce MOCOOMs, BhITycKaeMble Kadeapo.



BoImonHATh paboTy CTYAGHTY pa3periaercs, JHUIb MOocie AONYCKa, MOJIy4eHHOro Mmocie
Oecenp! ¢ mpenonaasateneM. [IpenonaBatens gokeH yOeAUTHCSA, UTO CTYACHT IIOHUMAET:

KaKHe SBJICHUS OH OyneT HaOII01aTh U UCCIIeI0BATh;

Kakas 1eJIb IIepe/l HUM [T0CTaBJICHA,;

KaKMMHU IPUOOPaMH M KaK BEyTCS U3MEPEHHUS;

KaK CleJlyeT IPOBOANUTh SKCIIEPHUMEHT.

[Tonmy4eHHslii JOMycK K paboTe 0OTMEUaeTCs MpernoiaBaTesieM B KypHale.

B mponecce BbinonHeHMsT J1a00paTOPHOM pabOThl HYXKHO OO0S3aTENIBHO 3allOJIHUTh
IPOTOKOJI U3MEPEHUHN. Y KaKJOTr0 CTYJCHTa MPOTOKOJI U3MEPEHHI JOJDKEH OBITh CBOM; BEACHUE
OJIHOTO MPOTOKOJIA HECKOJIBKUMHM CTYJIEHTAMU BMecTe He aomnyckaercs. IIpoTtokon Benercs Ha
mucte popmara A4. B npoTokose JOHKHO OBITh OTPaKEHO:

TOYHOE II0JJHO€ Ha3BaHWE M HOMep JabopaTOpHOM pabOThl B COOTBETCTBUHM C
METOIUYECKUM I1I0COOHEM;

(bamMuIIus, THULIMAJIB! CTYIEHTa U HOMEP IPYIIIBL;

(bamMuIus 1 THULIKAIBI IPETIOAABATES;

TabJIMIa TEXHUYECKUX XapaKTEPUCTUK M3MEPUTENbHBIX MPUOOPOB (Ha3BaHue npudopa,
pabounii [uarnasoH, 1eHa JeJICHHs, KJIacC TOYHOCTH H JIp.);

napaMeTpbl yCTaHOBKH, Ha HEl yKa3aHHbIE;

pe3yJIbTaThl U3MEPEHUI;

JlaTa v MOANUCH CTYIEHTA.

Bce 3ammcu AOMKHBI BECTUCH aBTOPYUYKOMW, IIAPUKOBOM, KaNWUIAPHOM WIM TeEIEBOU
pyukoi. 3anuch HaOMIOACHUN M JAHHBIX KapaHIAIOM HE JIOIYCKaeTCs, KapaHJaIlOM MOXKHO
JIMIIB YePTUTH TaOIHIBI U TpaduKu. BeneHne «aepHOBUKOB MPOTOKOJIA» M MIEPETIHCHIBAHNE UX B
KOHIIE 3aHATHS HAYUCTO HE PEKOMEHAYETCS; 3TO HEHY)KHas TpaTa BPEMEHH U BO3MOKHOCTh
JOIIYCTUTh OIIMOKY NpH nepenuchiBaHuu. CTaparelnbHOCTh M aKKypaTHOCTh JIy4dllle IPOSBUTH
npu opopMIIeHNHU OTYEeTa.

[To oxoHUaHUU U3MEpPEHUH MPOTOKOJ 00sA3aTEIbHO AAETCSA HAa MOJIUCH MPENO0IaBaTeNo.
be3 sToii moanmucu NpoToKoa cuuTaeTcs HeleHcTBUTENbHBIM. [loANMUCh CTyeHTa B IPOTOKOJIE
0003Ha4yaeT, 4To OH OTBEYACT 3a BCE IPOBEJICHHBIE M3MEPEHMS, a MOANUCH IpernojaBaTess
O3HauaeT, yTo paboTa JIEHCTBUTENbHO BBHINOJHSANACK U YKa3aHHbIE 3HAYCHMs JEHCTBUTEIBHO
MOJIy4Y€Hbl UMEHHO TE€M CTYJEHTOM, KOTOPBIH COCTABUJI MPOTOKOI.

ITo pesynbTaram, 3aMKCUPOBAHHBIM B MPOTOKOJIE W3MEPEHUH, CTYIEHT JoMa IMHIIET
OTYUeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3ammrTe oTdyera MOTYT OBITH 3aJaHbl
Jqr00ble BOMPOCHI MO TEOPUM HM3Yy4aeMOro SIBJICHMS M IO MOJYYEHHbIM pe3ylnbTaTaMm. 3a
IPUHSTHIN OTYET MPEINoiaBaTeNlb BBICTABISET CTYJEHTY OLIEHKY U IOCJIE 3TOr0 COOOIAaeT HOMEP
U Ha3BaHME ClIeAyIoIIel 1abopaTopHON pabOTHI.

Crpykrypa u popma otuera o 1abopaTopHOii padboTte

OTt4er JOKEH COolepKaTh CIENYIOIINE Pa3eiibl:

1. lens paboTHI.

Ona c¢opmynarpoBaHa B OIMCAaHUU JIAOOPATOPHOW pPAabOTHL, OTTyAa €€ Cciexyer
NePEerncaTh.

2. Onucanue 1a00paTOPHON YCTAaHOBKHU.

Onucanune yCTaHOBKH JI0OJKHO ObITh KpaTKuM. CreyeT orpaHu4uThCs (PYHKIIMOHAIBHOMN
WINA DJIEKTPUYECKOH CXeMOM YCTaHOBKU. He HyXHO NpUBOAWTH BHEUIHETO BUAA MPUOOPOB.
Janee He0OX0IMMO OMHUCATh HKCIIEPUMEHT U NMEPEUUCIUTh U3MEPUTEIbHBIE TPUOOPHI B Ta0IHIIE
TEXHUUYECKUX XapaKTEPUCTUK, IEPEHECEHHOU U3 TPOTOKOJIA U3MEPEHUI.

3. Paboune Gpopmybl.

PaGounmu Ha3bIBAIOTCS TOJMBKO Te (OPMYJbl, IO KOTOPHIM HEHNOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCIIEHUS UCCiIeyeMbIX BenuuuH. CrneBa B ¢popMylie JOHKHO CTOSATH TO, YTO
ClIeZlyeT ONpeNenTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WM U3BECTHO. Bce nmpuBeneHHbIe
(bopMyIIbl TOJIAKHBI OBITH TPOHYMEPOBAHBI.



BriBoa Gpopmynt U IpOMEKyTOUHBIE BBIPRKEHHUS B 3TOM pasjiesie MPUBOIAUTH HE HYXKHO.
@opmynbl Ui BBIYUCICHUS TOTPENIHOCTEH M MPOBENEHUS MaTeMaTudeckoi o0paboTku
pE3yJIbTaTOB U3MEPEHUN B 3TOM Pa3/eie TOXKE HE IPUBOJIATCS.

4. Pe3ynbTaThl U3BMEPEHUHN U BHIYMCICHHIA.

B sTOM pasnene ordyera AOIKHBI OBITH NMPHUBEICHBI BCE M3MEPEHHBIE M BBIYMCIICHHBIC
pe3ynbTaThl. [l0 BO3MOXHOCTH, UX HYXKHO MPEACTaBISATh, B BUAE HArIsSAHbIX TaOnui. B
NPUBOIUMBIX 3HAYCHUSX HEINb3sl OCTABIATH JIMIIHUE ECITUYHBIE pa3psaabl (1oapodHee 00 3ToM
noier peub Huke). B pabore MoxkeT ObITh HECKOJBKO 3a/JaHUl, BCE OHHM JOJDKHBI OBITh
IIPUBENIEHBI B 3TOM pa3/elie.

5. Ilpumepsl BBIYUCIICHUH.

B sTom pasgene otuera NOMKHBI OBITH HMPUBEACHBI MOAPOOHBIC MTPUMEPHI BHIYUCICHHHA
no Kaxjaou paboueit popmyne. He Hy)kHO NMPUBOAUTH BCEX BBIYUCIICHUMN, BIIOJHE JOCTATOYHO
OJTHOTO TPHUMeEpa MO KaXIoW (hopMmyie. DTOT pasfen HyXKeH JUIsl TOTO, YTOOBI MPEero1aBaTelio
OBLJIO Jierye HalTH OIMOKY B BEIYMCIICHUSIX UM U3MEPEHUSX, €CIIH TaKOBBIE BCTPETATCS.

6. Boluucienue norpemHocTen.

B »ToM pasnmene otuera MOJDKHBI OBITH MPEACTAaBICHBI (HOPMYINBI, IO KOTOPHIM
IPOBOJMIIACH MaTeMaTH4ecKasi 00paboTka pe3ynbTaToB M3MepeHU. JlOIKHBI OBITh BBIBE/ICHBI
dbopMyIbl, TO KOTOPBHIM BBIYHCISUINCH CHUCTEMATUYECKUE U CIydallHble MOTPEUIHOCTH H
IIPEJICTaBICHbI IPUMEPhI BBIUMCICHUN 110 KaX10M U3 HUX.

DTOT pazjien OT4eTa caMblid CIOXKHBIN 11 CTyAeHTOB. [0 HemMy Gosblie Bcero BOIpocoB,
B HeM Oojblie Bcero omuoOok. Teopuss mNorpemHocred OObIYHO ObIBa€T HamucaHa JUIs
MOJATOTOBJICHHOTO YWTATENsd, 3HAaKOMOTO C BBICIIEH MareMmaTukod. B Hacrosiem mocoOuu
aBTOpbI NIOCTAPAIUCh OCTaBUTH JIUIIb CAMOE Ba)KHOE I10 3TOW TEME M U3JIOKUTh MaTepHall 1o
BO3MOXXHOCTH TPOCTO.

7. I'paduku U pUCYHKHU.

He6onpire rpagku U pUCYHKH pa3MelIaroTcsl B TEKCTe, a Ooibiuue - Gopmara A4 -
NPUBOJATCS HA OTIACIBHOM JMCTe. B m000M ciydae OHM JOJDKHBI OBITH ITOANMCAHBI U
MPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCT€ oTyeTa. I'paduku o00s3aTenbHO
BBITTOJIHSIOTCS. HA MIJUTMMETPOBON Oymare. Ha xaxmoil ocu JODKHO OBITH 0003HAYEHO, Kakas
BeJIMYMHA M B KaKMX €JMHULIAX BJIOJIb Hee OTKJIanabIBaeTcs. Ha camMux ocsx MOMKHBI OBITh
HAHECEHbI TOJBKO Y3JIbl KOOPJIMHATHOW CeTKU. M3MepeHHble Ha OMbITE€ 3HAYEHMsI MOANNCHIBATh
Ha ocsx He cienyer. Ha rpaguk 00s3aTenbHO HaHOCATCS BCE SKCIEPUMEHTAJIbHBIE TOYKH, U
IPOBOAMUTCS coequHstomas ux JuHusA. OKOJI0 OJHOM MM HECKOJIBKUX TOUYEK OTKJIAJBIBAIOTCS
CHUCTeMaTHYeCKHe TMOTPEIIHOCTH COOTBETCTBYIOLIMX M3MEpeHui (moapobHee 00 3TOM HOWIeT
peub HUXKeE).

8. OKOHYaTeNbHbIE PE3YIbTAThl, X 00CYKJCHHE, BBIBO/IBI.

B »sTOM pa3mene ordyera HYKHO IMOABECTH UTOr MpojeidaHHOM pabotrel. Cnemyet
HanucaTh, KaKUe MOJTY4YEeHbl BEJIMUUHBL, U C KAKUMHU IIOTPEIIHOCTAMH.

Ecnu usmepeHus npoBOIUINCH Pa3HbIMU METOJAaMH, TO 0053aTeNbHO HY)XKHO CPaBHUTh
3TH PE3yJAbTaTbl M UX IOTPELIHOCTH, CIENaTh 3aKJIIOUEHUE, KaKOW METOJ Jydlle, TOYHEE,
yao0Hee.

Ecnu u3BecTHO TabIMYHOE 3HAYEHHE M3MEPEHHOM BEIMYMHBI, TO HYXKHO 0053aTeNbHO
CPaBHMTH €r0 C MOJIyUEHHBIM Ha OIbITE 3HAYEHHEM U JaTh apryMEHTHUPOBAHHOE 3aKJIIoueHue o0
UX COBIIAJICHUH WM HECOBIAJIECHUH.

Ecnu B paGoTe 3HaueHHs] OJHOW M TOW K€ BEJIMYMHBI MOJYYEHbI IKCIIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YNIbTaThl HY)KHO 00s3aT€IbHO CPABHUTH M JaTh apryMEHTHPOBAHHOE
3aKJIIoueHue 00 X COBMAJIEHUHU WJIK HECOBIAICHUH.

B cnywae, xormja Mexay CpaBHUBAa€MbIMM BEIMYMHAMHU HMMEIOTCS HEAONYCTHUMBIE
pacxoKJIeHUs, 3TO HYXKHO 0053aTeIbHO OTMETHTh B OTYETE€ M BBICKAa3aTh IPEANOIIOKEHHE O
BO3MO>KHBIX IPUYMHAX 3TOTO HECOBIAACHHUS.



Ecnu B paboTe cTaBHMIIOCH IENBIO POBEPUTHh KAKOH-TO (PU3MUECKUIT 3aKOH UM U3YyYUTh
SBJICHUE, TO B JaHHOM pa3jejie HeoOXOIUMO aThb OOOCHOBAHHBIA OTBET Ha IOCTaBICHHBIN
BOIIPOC.

BbIBOZ JOMKEH COOTBETCTBOBATH 11€JIU PAOOTHI.

TpeboBanus k oopMIIEHHIO OTYETa O TabOpaTOPHOH paboTe

OtyeT 1o n1abopaTopHO paboOTe MOJDKEH BBIMOJHATHCS Ha JUcTax hopmata A4. 3anucu
Ha JIUCTaX BEIYTCS TOJIBKO C OAHOM cTOpOoHBL [1o Kpasim nucTa A0KHA OBITH OCTABJICHA paMKa
mpuHOM He MeHee 20 MM. DTy paMKy pHCOBATh Ha JIMCTAaX HE HY)KHO, HO U 3aCTyIaTh 3a Hee He
cienyer. B paMke B BEpXHEM MOJ€ HYXHO JIMLIb IIOCTaBUTh HOMEP CTPAHUIBL.
[IponymepoBaHHBIMU JIOJDKHBI OBITH BCE JIUCTBHI OTYETA, HAYUMHAS C TpeThero. [lepBriil nucT —
TUTYJIBHBIA U BTOPOU JIUCT — IPOTOKOJ U3MEPEHUM, HE HYMEPYIOTCSL.

Ortuer crnenyer nucarb oT pyku. Eciu Bel ucnonb3yere uykue 3aroToBKU, TO OyabTe
TOTOBBI OTBEUYaTh 3a BCE «3aMMCTBOBAaHHBIE)» OUIMOKH, KOTOPHIX ObiBaeT MHOro. Cka3aHHOE B
paBHOI Mepe OTHOCHUTCA K opMyiiaM, KOTopble BbI moJcMOTpenn y KOro-To, a He BHIBETIM CAMH.
Jlyumie cnpocuth npenoaaBarens. OH NOJACKaXET WIM IPOBEPUT, NpPaBUIbHO 1M y Bac
MOJTYYUIIOCh.

TuTynbHBIA AUCT pabOThl MOXKET ObITh HANKMCAaH OT PYKU WM HaledaTaH Ha MPUHTEpE.
DNeKTpOHHAs BepcHsl TUTYIBHOTO JIMcTa HaxoauTes Ha caite 'Y Alla.

Meronuyeckue ykKazaHus IO BBINOJIHEHHUIO J1a0OpaTOPHBIX padOT MpUBEIEHBI B
CIEeIYIOIUX MocoOusaX, uMeromuxcs B oubnnoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1 Mexanuka. Konebanus u BomHbl. MonekynspHas ¢usuka. JlabopaTopHblii
npaktuky™m /.M. KoBanenko, H.I1. JlaBpoBckas, H.H. JlutBunosa, [I'.JI. IInexorkuna, JI.E.
[Torapes, B.K. IIpununko,. FO.H. Ilapes, b.®. [ludpun, 2014, 132 c.

2. OnexTpudecTBo U MarHeTusM. Jlabopatopusiii npaktukym// /E.H. Kotnukos, C.51.
[epbak, W.N Kosanenko, I0.A. Kysneno, M.H. Kyns6unkas, H.II. JlaBpoBckas, H.H.
JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununxo, E.B. Pyrbkos, , FO.H. Hapes, b.®. ludpun,
2010,84 c.

3. BomnoBast ontuka Jlabopatopusiii mpaktukym //E.H. Kormmkos, W.IL
Kpekrynosa, H.I1.JIaBposckas, FO.A. HoBukoBa, A.H. Tponun 2013 68 ¢
4. KBanroBas ¢wusuka. JlaGopatopubiii mnpaktukym //I"A. BecuunueBa, WN.U

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

11.4. Meroanueckue yYKa3aHUS JUISt oOyJaromuxcsi 1o MPOXOKICHHIO
CaMOCTOSITENIbHOM pabOTHI

B xone BBITIONIHEHUSI CaMOCTOSITEIbHOW PaOOThI, OOYYAIOIIMIICS BBIMOJIHSIET paboTy MO
3aJJaHUI0O ¥ IIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelis, HO 0e3 ero HemocpeiaCTBEHHOTO
y4acTusl.

Jns oOywarommxcs 1Mo 3a04HOil ¢opme oOyueHus, camocTosiTelbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO padoTYy.

B mporecce BBINOIHEHHS CaMOCTOSATENbHON PaboOThl, y oOywaromerocst (GopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboUero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
¥ HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHUI, 00ECIeurnBaeT BBICOKHUI
YPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYEHHs, TOMOTAET TOJYYHTh HABBIKM TOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MeToauueckuMl ~ MaTepualiaMd,  HalpaBlISIOIMIMMU  CaMOCTOSITENbHYIO  paboTy
00y4JarOIIUXCS SIBISIFOTCS:

-y4e0HO-METOIUYECKUI MaTepual Mo TUCHUIUINHE;

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



11.5. Meroauueckue ykazaHus I OOYYAIOUIMXCA [0 TMPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBAaeT KOHTPOJIb KadyecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIEJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCLUIUINHBI.

OcHOBHBIMU (DaKTOpaMu TEKYIIETr0 KOHTPOJIsS 3HAHUH OOy4YarOLIMXCS SBISETCS YCTHBIM
ONpOC Ha JIEKIMOHHBIX WIM NPAKTUYECKUX 3aHATUAX, 3alIuTa JabOpaTOpHBIX padoT.
CpenctBaMM  TEKyLIEro KOHTPOJsl MOryT ObITh Oecelbl IpenojaBaTelss U CTYIEHTA,
KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUs.

Pe3ynbrarhl TEKylEero KOHTPOJISA yCIIEBAEMOCTH CIIY>KaT OCHOBOM IJIsl IPOMEXYTOYHOMN
aTTECTAIMU: MOJYYCHHUs 3a4eTa WM JIOMyCcKa K 3K3aMeHy Wi JuddepeHIInpOBaHHOMY 3a4eTy
10 y4yeOHOM JUCLHUIUIMHE.

B Teuenme cemectpa Ui JOomycka K 3K3aMeHYy WM TU((GEpEeHIMPOBAHHOMY 3aueTy
CTYAEHTY HE0OXOAUMO cIaTh He MeHee 75% 1abopaToOpHBIX U MPAKTUYECKUX PadoT.

11.6. Meroaudeckue yka3zaHUs JUIsl O0YJArOIIUXCS MO MPOXOXKICHUIO MPOMEKYTOTHON
aTTECTALINN.

[Ipomexyrounas  arrecrauuss  oOyyaroUMxcs  IPEeIyCMAaTpUBAaeT  OLCHUBAaHUE
IPOMEKYTOUHBIX M OKOHYATEJbHBIX Pe3yJbTaToB oOyueHMs 1o aucuuminHe. OHa BKIHOYaeT B
ceOst:

-3K3aMeH — ()OpMa OLICHKM 3HAHUH, IMOJyYEHHBIX OOY4YaIOLUIMMCs B MPOLECCEe U3YYEHUS
BCEH MUCIUIUIMHBI WIN €€ YaCTH, HABBIKOB CAMOCTOATEIbHONU pabOThl, CIIOCOOHOCTH MPUMEHSTh
UX JUIsl PEIICHHs IPaKTUYECKUX 3aJady. OK3aMEH, KakK IPaBWJIO, IPOBOAMUTCS B IEPHOL
HK3aMEHALIMOHHOW CECCUU U 3aBEPILIACTCS aTTECTALlMOHHOW OLEHKON «OTJIMYHO», «XOPOILIO»,
«YZAOBIIETBOPUTEIBHO», «HEYJOBIETBOPUTEIBHO». JK3aMEH MOXKET IPOXOAUTH B BHJIE YCTHOTO
OIpoca UM TECTUPOBAHUS.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




