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AHHOTaUs

Hucuunnuna «®usuka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 00pa30BaHUS
— mnporpamMy OakajaBpuaTa [0 HampaBIeHUIO MOAroToBkH/ —crenuansHoctd  20.03.01
«TexnochepHas 6e30mMacHOCTbY HalpaBieHHOCTH «VHXKeHepHas 3aluTa OKPYKaoIeh Cpeibl».
Juctummaa peanu3yercs kadenpoit «Ne3y.

JucuuniuuHa HalejneHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMIIETEHIIUN

YK-1 «CrocobeHn ocymiecTBIsATh MOUCK, KPUTHUECKUN aHAINU3 U CHHTE3 MH(pOpMAINH,
MPUMEHSTh CUCTEMHBIN TOXOJ JIJIsl pELISHHsI TIOCTABICHHBIX 33121

YK-2 «CrocobeH ompenensTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IeM U BBIOMPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIIEHUs, UCXOI U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB ¥ OTPAHUYEHUI

CopepxaHue TUCHUIUIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBA3AHHBIX C MpobiieMaMu o01eit
bu3uKu.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyrolmue (GopMbl OpraHU3alUH
y4eOHOTO0 Tpoliecca: JISKIUH, JJAO0paTOpHbIE Pa0OThI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa o0y4aromnierocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyAOEMKOCTh OCBOCHHS JMCIHUIUIMHBI COCTAaBISET 9 3adeTHBIX eauHull, 324
qaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1.
1.1.

[TepedeHp IAHUPYEMBIX PE3YJIbTATOB O0YUYCHHS MO JUCIUTUINHE
[enu nmpenogaBaHust AUCHUTIIIMHBI

-IIOJIYYCHUC CTYACHTaMH HGO6XOIII/IMLIX 3HAHUM M HAaBLIKOB B OOJIACTH €CTECTBEHHBIX

HaYK;

-PEACTABIICHUE BO3MOXKHOCTH CTYIEHTaM pa3BUThb U IPOAECMOHCTPUPOBATH HABBIKM B
U3MEPEHUAX, BBIUUCICHUSAX U 00pabOTKe pe3yabTaTOB U3MEPEHUl;
-CO3/1aHMe TOJICPKUBAIONIECH 00pa30BaTENbHON Cpelbl NpenoJaBaHusl IS OCBOCHHUS
TEXHUYECKUX UCLMUILINH.
1.2. JlucuumniuHa BXOAMUT B COCTaB 005A3aTEIbHOM YacTH 00pa30BaTeNbHON MPOrPaMMBbI

BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TIlepedeHb MIaHUPYEMBIX PE3yIHTATOB OOYUCHHUS 110 AUCIHUILIUHE, COOTHECCHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate M3ydyeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JaiaTh CIleTyIOIUMHU
KOMIETCHIMSIMH WK WX YacTaMU. KoMneTeHIMy U UHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

tabauie 1.
Ta6ymma 1 — [lepeyeHb KOMITETCHIIMI ¥ MHIUKATOPOB UX JTOCTHIKCHUS
Kareropus Konu
Koz u HanMeHoBaHME HHIMKATOPA JOCTHIKEHUS
(rpymnma) HaVMEHOBAHHE
KOMIIETCHIINH
KOMIIETEHIINH KOMIETEHIIUU
YK-1 Cnocoben VYK-1.3.2 3HaTh aKkTyaJIbHbIE POCCUHCKHE U
OCYILIECTBIIATh 3apyOeKHbIe HICTOUHUKU UH(DOPMAIUK I peLIeHUs
MIOMCK, KPUTUYECKUH | MOCTaBJIEHHbIX 3a/1a4, IPUHIMUIIBI 00001EHUS
aHaJIN3 U CUHTE3 uHpopMau
YHuBepcanbHbIE o
KOMIIETeHIHH uHpOpManuy, VYK-1.Y.2 ymeTb OCylIecTBIATh KPUTUUECKUI aHATIU3
IIPUMEHSTD U CUHTEe3 UH(POPMALIUH, ITOJyYCHHON U3 pPa3HbIX
CUCTEMHBIN MOJX0J | UCTOUYHHUKOB, I PELIECHUS IIOCTABICHHbBIX 3a/1a4
JUIS PELLIECHUs VK-1.B.2 BrazeTs HaBbBIKaMU CUCTEMHOTO IOAX0/1a
IIOCTABJICHHBIX 3aJ[ay | JIJIsl pelIeHMsl IOCTaBJICHHBIX 3a]a4
VYK-2 Criocoben
OTIpEEIIATh KPYyr
3a/1a4 B paMKax VYK-2.3.1 3HaTh BUJBI PECYPCOB U OTPAHUYEHUS IS
MIOCTABJIEHHOM LI€JIM | pelIeHUs] TOCTABJICHHBIX 3a]a4
U BBIOMpAThH YK-2.V.1 ymeTs NpoBOIUTH aHAJIN3 TOCTABJIEHHOU
ONTUMAJIbHBIE enu 1 GopMyJIMpOBATh 3a/1a4H, KOTOpPhIE
YHuBepcalbHbIe 1 (bopmymp Jat, p
CIOCOOBI UX HE00XOAUMO PELIUTh JUIsl €€ JOCTHXKEHUS
KOMIIETEHIIUU

pelIeHus, UCXOAs U3
JNENCTBYIOLIUX
IIPaBOBBIX HOPM,
HUMEIOIIUXCS
pecypcoB u
OrpaHUYECHUN

VK-2.Y.3 ymeTs BbIABUTATh aJIbTePHATUBHBIE
BapHUaHThI AEUCTBUI € 1IeTIbI0 BBIOOPA ONTUMAIIBHBIX
CIOCOOOB peleHUs 334a4, B TOM YHCJIE C IOMOIIBIO
U(POBBIX CPENICTB

2. Mecrto nucuuniunsl B cTpykType Ol
HucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, pPaHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYEHHUH CIENYIOIIMNX AUCLIUTIINH:
— Maremarndeckuii aHaJIu3
— Jluneitnas anre6pa
— Teopus BeposTHOCTEN
3HaHMs, TONyYEHHbIE TPU HU3YUYEHUU MaTepuana JaHHOW JIHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSTENIbHOE 3HAUE€HHE, TaK U MOTYT UCIIOJIb30BATHCS MPU U3YYEHUU APYTUX JUCHUTLINH:
— OJKoJorus
— DJEeKTpOTEeXHHUKA




— OJIeKTpOHUKA

3. OOBeM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4COHOMH
paboThI 1O TUCIUIUTHHE (M pactpeieICHHe dTOW TPYJOEMKOCTH IO CEMEeCTpaMm) MPeICTABICHBI B
Tabiuue 2.

Tabmunua 2 — O6beM U TPYI0EMKOCTh TUCIUIITMHbI

. TpynoeMKoCTh 0 cemecTpaM
Bun yueGHO#I paboThI Bceero Nol Noo No3
1 2 3 4 5

Oowan mpyooemKocmup OUCYUUNIUHDBL, 9/ 324 3/ 108 3/ 108 3/ 108
3E/ (4ac)
U3 Hux yacos npakmuyeckoii 0020mMoeKu
AyoumopHnuie 3anamus, BCEro vac. 153 51 51 51
B TOM YHCIIE:

nexuun (JI), (gac) 51 17 17 17

npakTuueckue/cemunapckue 3anatusa  (I13), 51 17 17 17

(dac)

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

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

HK3aMeH, (Jac) 117 36 36 45
Camocmoamenvnan paboma, Bcero (4ac) 54 21 21 12
Buo npomesricymounoit ammecmauuu: 3ayer, OK3., JK3. OK3.
mubd. 3auger, sk3amed (3auer, udd. 3au, OK3., OK3.

DK3.**) OK3.

*x

IIpumeuanue: xkaHaumaTCKuil sk3aMeH

4. CopepxaHue JUCIUTIIUHBI
4.1. PacnpenesncHue TPyIOEMKOCTH JUCIUTUIMHBI IO Pa3/ieiaM U BHJIAM 3aHSITHH.
Paznensl, TeMBI JUCIUTIINHBI U UX TPYAOEMKOCTh IPHUBEICHBI B TA0JHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUIIINHBL, UX TPYAOEMKOCTh

Paspgenbl, TeMbl AUCHMILTUHBL Jlexmuun | I13 (C3) JIP KII CPC
(uac) (dac) ("ac) (gac) (gac)
Cemectp 1
Paznen 1. Mexanuka 6 8 7 7
Pasnen 2. Konebauus v BOJIHBI 6 6 7 7
Pasnen 3. MosexkynspHas Gpu3uka 5 3 3 7
Hroro B cemectpe: 17 17 17 21
Cemectp 2

Paszen 4. DieKTpUYECTBO 6 7 8 7
Paszzmen 5. Marnetusm 6 8 6 7
Paszmen 6. Onrrka 5 2 3 7
Hroro B cemectpe: 17 17 17 21




Cemectp 3
Paznen 7. KBanTtoBas onTuka 6 5 7 4
Paznen 8. KBanToBas MexaHuka 6 9 3 4
Pazgen 9. Craructnueckas usuka 5 3 7 4
Hroro B cemectpe: 17 17 17 12
HUroro 51 51 51 54

[IpakTuyeckas TMOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JarloIMMUCS  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKUIMH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopepxaHue pa3/ieyioB U TEM JICKIIMOHHBIX 3aHATHH.
Conepxanue pa3eiioB U TeM JICKIIMOHHBIX 3aHITHIA MPUBEACHO B Ta0OIHIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

HOMep pazacia Hazpanue u COACPIKAHNE Pa3aCIOB U TEM JICKHMOHHOI'O IUKJIa

Pazgen 1. Mexauunka

IIpenmer Mexanuku. Mexanuuyeckoe ABWkeHue. [loHaTue
COCTOSIHUSI M JETePMUHU3M B KJIACCUMYECKOM MEXaHHWKE. YpaBHEHUS
JIBWXKeHUs. ['paHulbl NOPUMEHHMOCTH  KJACCUYECKOM  MEXaHHUKHU.
PengaTuBucTCKas 1 KBAHTOBAsI MEXaHUKA

Kunematunka nBwxkeHuss marepuainbHOil Touku. CKOpPOCTh U
yckopenue. HopmanbHOoe U KacaTelbHOE yCKOpeHUs. Pannyc KpuBHU3HBI
Tpacktopuu. OCHOBHasl 3ajlaya KHUHEMAaTHKH MaTEepUAIbHOM TOUKH.
KunemaTtuka nBrkeHuss aOCOIOTHO TBEPAOIo Tena. Bpamienue TBepmoro
TeJa BOKPYT HEMOJBIKHOW OCH. CBsI3b JIMHEWHBIX W YIJIOBBIX BEITHYUH
[IPY BPAILATEJIbHOM JIBUKEHUH.

WNuepumansubie  cucreMbl  oTcuera.  OCHOBHBIE  3aKOHBI
KJIaCCHYECKOM JWHAMUKUA - 3akoHbl Herorona. OcHoBHas 3ajaada
JMHAMUKH MaTE€pUAIbHOW TOYKW. HenHepuuanbHble CUCTEMBI OTCYETA.
Cunbl mHepuuH. 3aKOH COXpaHeHuss umnyibca. LleHTp macc u ero
neiwkeHne. Cucrema 1eHTpa Macc.

Mexannueckass pabota M MOIIHOCTb. KuHeTHueckas >Heprus.
ITons cumn. KoHcepBaTHMBHBIE W JUCCHUIATUBHBIE CHJIBL. Y CIIOBHE
MOTEHIUAIBHOCTH  TOJIA CUJI. 3aMKHYTbIE M HE3aMKHYTHIE CHCTEMBI.
[TorenmmanpHass sHeprus cucrembl. CBs3b MEXIYy TMOTCHIIMAIBHOU
SHEpPrUe U TI0JIEM KOHCEPBATUBHBIX CHJI. 3aKOH COXpaHEHUs
MexaHu4decKkou sHeprun. CUCTEMBbI eUHUIL.

MOMEHT CUJIbl U MOMEHT UMITYJIbCa. Y pABHEHHE MOMEHTOB. 3aKOH
COXpaHEHUs] MOMEHTa HMMITyJbca. MOMEHT HMMITyJbCa TBEPIAOTO Tea
OTHOCHUTEJIbHO HEMOJBMKHOM ocu. MomeHT wuHepuud. OCHOBHOE
ypaBHEHUE JUHAMHUKH BpallaTeIbHOIO JIBMKEHUS TBEPAOTO Tena.
Kunernueckass sHeprusi BpalalOLIErocss TBEPAOro Tejia. Y paBHEHUS
JIBKEHUS M YCTIOBUSI pABHOBECHS TBEPJIOTO TEJIA.

[Mpuanun otHocuTenbHOCcTH ["anmunes:, mpeoOpazoBanus [ ammes.
[Toctynatel cnenuanbHON Teopuu OTHOcUTENbHOCTH. [IpeobpazoBanus
Jlopennia u cneactBusi U3 HUX. OCHOBBI PEISTUBUCTCKOM MEXAHUKH.
WuTepBain, ero mHBapHaHTHOCTh. PenstuBucTckuil uMiynbc. OCHOBHOE




YpPaBHEHUE PEJISTUBUCTCKOW JIWHAMHUKU. KuHeTnueckass »HeEprus
penaruBucTCKOM 4acTuipl. CBA3b Macchl W 3Hepruu. CBsi3b MEXITY
sHeprueil u umnyiabcoMm dYactuiibl. OCHOBHBIE uAeH oOIIEH Teopuu
OTHOCHUTEJIBHOCTH

Pa3nen 2

®dusuka kojaebaHuii U BOJIH

lMapmonunueckuit u AQHTapMOHUYECKUI OCIUJUISITOP
(MareMaTU4eCKUil MasTHHUK, (U3UYECKH MAasTHUK, KOJeOaHUS TIOJ
nerctBueM ynpyrod cuibl). CioxkeHue kosieOanuii. OU3n4ecKuii CMbICTT
CIEKTPaJIbHOTO pa3IoKEeHUs. Juddepenunansuoe ypaBHEHUE
koneOanuii. CBoOoaHble, 3aTyxarouie kojeOaHus. BbiHyXIeHHBIC
Kosiebanus. Pesonanc.

Kunemartrka BOJTHOBBIX ITPOLIECCOB (IVIOCKKE U chepuyecKue
BOJIHBI). BonHoBoe ypaBHeHue. [IpuHumn cynepno3sunuu. JHeprus
BOJIHBL [loTOK 3HEeprun. UHTeHcuBHOCTH BOJHBL. CTOsAYast BOJIHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOH BOJHBI. D ekt Jomnepa mis
3BYKOBBIX BOJIH

Paznen 3

MonexymsipHas Gpu3uka

TepmoauHaMuyeckue cocTosiHUS U npouecchl. [lonsTie pyHkunu
cocrosiHus. Buyrpennss sneprus. KonuuectBo Ttemnorel. Pabora Tena
Opu U3MEHeHMH ero obObema. IlepBoe Hauano TEpMOJMHAMUKH.
Temnepatypa W BHYTPEHHSSI OJHEpPrusi Kak (QYHKLUHUS COCTOSHUS.
TermoemkocTs. DHTponusa. BTopoe u TpeTbe Havana TEPMOJUHAMHUKH.
Teopemsl Kapno. 3akon Bo3pactanus sHTponuu. [lopsaok u 6ecniopsiiok
B nipupoze. TepmoauHamuueckue GyHKIUH.

WneanbHblii ra3 (ypaBHEHUE COCTOSIHUS, BHYTPEHHSS DHEPIHUs,
TEIUIOEMKOCTH, ypaBHEHHe ajauabaTel, paboTa MpU  pa3IMYHBIX
npoueccax, 3HTponus). BepostHocts u ¢aykryauuu. Pacnpenenenus
Makcemia. CKOpOCTH  TEIJIOBOrO  JBHXKEHUS MoJekysl. CpenHss
KMHETHYecKasi dHeprus Mojekysl. OCHOBHOE ypaBHEHHE KHHETHYECKOH
TEOpUU HJCANBHBIX razoB. Pacmpenenenue bonpiMana. DHTponus u
BEpOATHOCTh. Da30Bble paBHOBECHS W IpEBpalllEeHUs. DIEMEHTHI
HEPABHOBECHOM TEPMOAMHAMUKH. SIBIEHMS IiepeHOCa, KUHETHYECKHE
aprneHus. KonpencupoBanHoe coctosHue. KuHematmka M AMHaMuKa
JKUJKOCTEN U Ta30B.

Pazmen 4

DIIeKTPUUIECTBO.

DNeKTpocTaTHKa B BaKyyMme. 3aKOH COXPaHEHHUs JIEKTPUUYECKOTO
sapsina. 3akoH Kymnona. Cuctemsl eaunun. IIpuHIMN Cyneprno3uIMH.
CucteMbl 3apspKEHHBIX YacTHIl. OJeKTpuueckuil aumonb. Paborta cun
DIICKTPOCTaTUYECKOTO Moyl TeopemMa O  IHUPKYISIIIUH  BEKTOpa
HarpspDKeHHOCTH.  [lOoTeHIMaNbHOCTh  DJIEKTPOCTaTHYECKOTo  IOJIA.
HarpspkeHHOCTh M TIOTEHITHAN 3JIEKTPOCTATHYECKOTO TOJS. CBS3b MEXIY
Humu. Teopema I'aycca ans 3JI€KTpPOCTaTHYECKOTO IOJsE B BaKyyMe.
[ [pumenenue Teopemel ['aycca Kk pacyeTy noJieu.

OnexTpocTaTHka B BemiecTBe. Tumsl qusnekTpukoB. [omspuzanus
IudNIeKTpUKoB. CBOOOAHBIE M CBA3aHHbBIE 3apsanbl. JuanexTpuueckas
BOCIIPUMMYHUBOCTh. JlMdnekTpudeckas MPOHHUIIAEMOCTh. DIIEKTPUUYECKOE
cMmemenne (MHAyKnus). Teopema [aycca Ui SIIEKTPHUYECKOTO TIOJNS B
JUBJICKTPUKE. Y CIIOBHUS Ha TpaHMIle pasfena IABYX AMAIEKTpUKOB. Iloie
BHYTPH TIPOBOJHMKA H y ero moBepxHocTH. OOmas 3amada
AIIEKTPOCTATUKU. DIEKTPOEMKOCTh IPOBOJHHKA.

KOH}IGHC&TOPBI. 9Hepr1/151 CUCTEMBbI DJJICKTPUYCCKHUX 3apsa0B.

9Hepr W 3apsS’KCHHOI'O ITPOBOJAHHKA. OObeMHasi IUIOTHOCTH OHCPIun




AIIEKTPUYECKOTO ITOJIA.

VYcnoBuss CyIIECTBOBAHMS DJIEKTPUYECKOIO TOKA. YpPaBHEHUE
HENPEPBIBHOCTU. JIEKTPOABMIKYINAs cuia. HemoTeHnuanpHOCTh IOJIA
CTOpOHHUX cwil. 3akoHbl Oma u J[Ixoynsa-JleHna B MHTErpagbHOM U
nuddepermanbHon hopmax.

Pazgen 5

DNeKTpoAHAMUKA

MarnuTtocTtaTika B BEILECTBE. HamarunueHHOCTb.
MonekynspHuble TOKM. MarHutHas BOCIHPUUMYHMBOCTh. MarHutHas
npoHuIaeMoctb. HanpsykeHHOCTh MarHuTHOro noiid. /InamarHeTukw,
napaMarHeTuku, (eppomarsetuku. Teopema O HHPKYIAIHHA BEKTOpPA
HANPSDKEHHOCTH MarHUTHOTO ToJis (MHTerpaibHas u nuddepeHimanbaas
¢dbopMbI). YCIIOBUS HA TPAHMIIC TBYX MarHETUKOB.

3akoH ®dapanes. [IpaBuio Jlenna. CamMouHIyKIIHS.
NunyktuBHOCTh. B3auMHasg wuHAyKuusd. B3auMHass MHIYKTHBHOCTB.
OO0beMHas IUIOTHOCTh DHEPrMM  MarHuTHOro mnois. Buxpesoe
anekTpuueckoe nose. Tok cmemenusa. Cucrema ypaBHeHU MakcBesuia.
Marepuanbhbie ypaBHeHus. KBazucranmonapusie Toku. IHBapUaHTHOCTh
ypaBHeHUH MakcBemia OTHOCHUTENbHO TpeoOpasoBanuii Jlopenna.
[IpyuHIMIT OTHOCUTENIBHOCTH B AJIEKTPOJIMHAMUKE.

Paspnen 6

Orntuka.

BonHoBoe ypaBHEHHE s 2JIEKTPOMarHMTHOM BOJHBL. (CBOMCTBa
AJNIEKTPOMArHUTHBIX BOJIH. Bexrop IlokHTHHra. MHTEHCHBHOCTH CBeTa.
O¢¢exr J[lomnepa A 3NEKTPOMAarHUTHBIX BOJMH. OTpaxkeHue U
npeiromiienue cBera. Ontmueckoe wu3o0Opaxenue. [Ipuanun depma.
Wntepdepeniuss  cBera. KorepeHTHOCTh M MOHOXPOMATHYHOCTb.
Hudpaxnus csera. [Ipunmun I'tolirenca-®penens. Meron 3o Openens.
Hudpakuus Dpaynropepa Ha mend U AUPPAKIUOHHONW peLIETKe.
[onorpaduu. EcTecTBeHHBIH M MOJISPU30BAHHBIN CBET. 3akoH Maoca.
[Tonsspu3zanus cBeTa IpU OTPaXEHUM U IPEJOMIIEHUH. 3akoH bprocrepa.
JBoiitHoe nyyenpenomsieHue. HopManbHas W aHOMallbHas JHUCHEPCHSL.
dazoBas u rpynnosas ckopoctu. @opmyna Panes. Onementslr Oypbe -
ONTHKH.

Paznmen 7

KBanToBas onTuka

TennoBoe uznydyenue ten. 3akoH Kupxroga. 3akoHbl H3ITyuyeHUs
abcomoTHO uepHoro Tena. KmanroBas rumore3a u Qopmyna Ilnanka.
KBanroBas ontuka. @Porodpdekr, omnbiTel CroneroBa. DOTOHBI
[aBnenne cBera. KopnycKysaspHO-BOJHOBOW Jyanu3M JJis CBETa.
Oddext Komnrona.

Paznen 8

KBanToBas MexaHuka

Teopuss bopa. Omnbitel ®panka u I'epna. KopmyckynspHo-
BOJIHOBOM IyalM3M MuUKpoyacTul. l'mmoreza ne bpoing. dasoBas u
TPYIIIOBas CKOPOCTH BOJIH Jie bpoitns. BonHoBoit maker. CTaTUCTHYECKOE
UCTOJIKOBaHWE BOJH Jne bpoiurd. IIpuHnun  HeonpeneneHHOCTH
I'eitzenbepra. BomHoBas ¢yHKIMS, €€ OCHOBHBIE cBoMcTBa. Omeparopsl
¢u3nueckux BEJWYMH. BpeMeHHoe U CTallMOHApHOE YypaBHEHUE
[[IpenuHrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE YpaBHEHUS JBHUKEHUS.
CBobonnass yactuna. Yactuma B OECKOHEYHOM MOTEHLIMAIBHOM sIMe.
KBanrtoBbiii ocumuiarop. HyneBas osHeprusi, HyneBble KojeOaHUs.
[TpoxoxkaeHre 4YacTHIbl 4Yepe3 MOTeHUMaNbHbIM Oapbep. TyHHENIbHBIN
b dexr.

AToM BOJOpoIa B KBAaHTOBOM MexaHuke. KBaHTOBBIE uHncIa.
OpOuTanbHbI MEXaHWYECKH W MarHUTHBIH MOMEHTBHI JJIEKTpOHA B




atome. OpOutanbHOe rUpoMarHuTHOe oTHomIeHue. OnwiTr IlTepHa u
I'epnaxa. CnuH snekrtpoHa. [IpuHIMI TOXAECTBEHHOCTH MHKPOYACTHII.
@®epmuonbl U 0030HBL. CHUMMETpUST BOJHOBOM (DYHKIHU CHCTEMBI
onuHakoBbiX vactuil. Ilpuanun Ilaymu. OObsicHeHHE NEPUOIMYECKON
cuctemsl iemeHToB J[.M.MenaeneeBa. DHEpreTUUeCKUid CIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMU4ECKOU CBSI3H.

Pa3nen 9 Craructuyueckas pusuka

Craructuueckuit metos. ®a3zoBoe npoctpancTBo. Pacnpenenenue
['u66ca. CraTucTrueckoe UCTONIKOBaHUE SHTponuu. CBOOOIHAS SHEPTHUSL.
CratucTdeckoe OIKMCAaHUE KBAHTOBOM CHCTEMBI, pa3zlidyue  MEXKIY
KBAaHTOBOMEXAHNYECKOU u CTaTUCTHUYECKOMN BEPOSITHOCTSIMH.
Kiaccnueckass ~ cratuctuka — Makcseswia-bonsnmana. KBaHTOBBIE
cratuctukn ®epmu-Jupaka u bose-OiHiuTeiiHa. CpaBHEHHE Pa3IMYHBIX
CTaTUCTUK.

Pacnpenenenue @epmu-/{upaka It 3JIEKTPOHHOTO  Tasa.
OnexkTpoHbl B Kpuctaiuiax. OHepruss @Depmu, BBIPOXKIECHHBIM U
HEBBIPOKJEHHBIN 3JIEKTPOHHBIM ra3. ODJIEKTPOHHAs TEIUIOEMKOCTb.
TennoeMKoCTh KpUCTAIMYECKOM pemeTkd. Kiaccuyeckas Teopwus,
teopus DiiHmTeiHa u Jle6as. ®ononsl. DOTOHHBINH ra3.

4.3. Ilpaktuyeckue (CEMUHAPCKUE) 3aHSITUS
Tembl mpakTHYECKUX 3aHATHN U UX TPYAOEMKOCTh IPUBE/ICHBI B TabiHIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

W3 aux
TeMe1 NpaxTHIECKHX ®opmel TpynoemkocTs | mpakTHueck | Ne pasjiena
Ne B MPaKTUYECKHUX , (4ac) ou JIACITUTI-
/1 3aHATHH IIOTOTOBKH JIMHBI
, (yac)
Cemectp 1
Kunematuka u pguHamuka | PemeHue 3amau 2 2 1
1 MAaTepHAIbHON TOUYKHU
Kunematuka u pguHamuka | Pemnenue 3amau 3 3 1
2 | abCOMOTHO TBEPAOTO TEJa
CnenuanbHas teopus | Pemenue 3amau 3 3 1
3 OTHOCHTEILHOCTHU
Kunematuka u pguHamuka | PemneHue 3amau 3 3 2
4 | koneOaHuit
XapakTepuCTUKU BOJHOBBIX | Pelienue 3anau 3 3 2
S | mpoueccoB
MonekynsipHo- Pemenue 3anau 3 3 3
6 | KHHEeTUYeCKas TEOpUs
CemecTtp 2
HanpspkeHHOCTD 1 Pemenue 3anau 3 3 4
1 | moteHmuan
3JIEKTPOCTATUYECKOTO MOJIS
JIBrKeHne 3apsKeHHBIX Pemenne 3amau 2 2 4
2 | yacTuIl B
AJIEKTPOCTATHYECKOM IT0JIE
Jvanexkrpuku B | Pemtenue 3amau 2 2 4
3 | BAEKTPUYECKOM ToJie.
Konnencaropsl




XapaKTepUCTUKHU Pemenue 3amgau 3 3 5
4 | BIEKTPUYECKOr0 TOKa
Nunykius marautHoro | Pentenue 3amau 3 3 5
5 | mons. Cusibl B MarHUTHBIX
MOJISAX
3akoH BJeKTpoMarHuTHou | Pemenue 3amau 2 2 5
6 | maaykiuu dapazges. Padora
B MAarHUTHBIX MOJISX
HNutepdepenmus, Pemenue 3amgau 2 2 6
7 | mudpaxius, TOasIpU3aIHs
Cemectp 3
TemoBoe u3nydeHue, | Pemenue 3agau 2 2 7
1 | dboToadpdekt
Dddekt Kowmnirona, | Pemenue 3amau 3 3 7
2 | cBoiicTBa (hOTOHOB
ATtoMm Bojloposia | Pemenue 3amgau 3 3 8
3 | .Ilocrynarsl bopa
CooTHol1IeHNE Pentenue 3amau 3 3 8
4 | HeompeneneHHOCTEN
I'eiizenbepra, BOJIHEI 1€
bponns
VpaBuenue  Ipeaunrepa | Pemenwne 3anau 3 3 8
5 | IloreHnmanbHble Oapbepsl
KBanrToBasg cratuctuka Penrenue 3amau 3 3 9
6
Bcero: 51 51
4.4. JlabopaTopHBbIC 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUH U UX TPYIOSMKOCTh PUBEACHBI B TAOIHIIE O.
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
No s Hux | Ne
HaumenoBanue nabopatopHbix padboT Tpynoemkocts HpaKTUHCECKO | pas/icia
, (4ac) N OATOTOBKH, | TUCITUILIT
n/n (4ac) MHBI
CemecTp 1
MastHuk Makcseiia 4 1
1
HaxyionHbIl MassTHUK 4 2
2
CrosKHOBEHHE 1IApOB 3 1
3
MatemaTtuueckuil 1 00OPOTHBIN MasiTHUKU 3 2
4
Ornpenenenne CKOPOCTH 3ByKa B BO3/TyXe 3 3
5
CemecTtp 2
Omnpenenenne 3JIEKTPOEMKOCTH 4 4
1 KOHJICHCATOpa
HccnenoBanue penakcalioOHHBIX KOJeOaHui 4 4
2




Onpenenenre ropu30HTATBHOMN 5
COCTABJISIFOLIEH HANPSHKEHHOCTH MarHUTHOT'O
1oJst 3eMJIu
OrnpezenieHne yAeJIbHOIO 3apsijia dJIEKTPOHA 5
Konba Herotona 6
Cemectp 3
[IpoBepka 3aKOHOB TEMJIOBOT'O U3JIYUCHUS 7
Buemnuit porosaddexr 7
Dddext Xomra B repMaHun 9
OrnpeneneHue MOTEHIMAIOB BO30YKICHUS 8
aTOMOB
Onpenenenue LIMPUHBI 9
3alPEIEHHON 30Hbl ITOJIyIPOBOJIHHUKA
Bcero: | 51
4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO
4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunsl caMocTosiTennbHON pabOTHI M €€ TPYAO0EMKOCTh IIPUBEICHBI B Ta0HIIe 7.
Tabnuna 7 — Bunbel caMmocTosTenbHON paboThl U €€ TPYAOEMKOCTh
BiT caMOCTOATEEEOH PaBOTEL Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
qac qac qac yac
1 2 3 4 5
N3yueHue TeopeTnyeckoro Marepuania 18 7 7 4
nucuurnael (TO)
[ToaroToBka K TEKyIIeMy KOHTPOJIIIO
18 7 7 4
ycneBaemoctu (TKVY)
IToaroroBka K MpoMeXyTOYHOU
atrecrauuu (I1A) 18 7 / 4
Bcero: 54 21 21 12

5. IlepedyeHn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITENIbHON pabOThI 00YYAIOMIMXCS MO TUCIUTLIUHE (MOTYIIO)

6. HepequL MEYAaTHBIX U IJICKTPOHHBIX y"-IC6HLIX U3TaHUN

[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUM IIpUBENIeH B Tabaulle 8.
Tabmuua 8— [lepeueHb Me4YaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3AaHUI

Y4eOHO-MeTOAMYECKNE MaTepHasbl Il CaMOCTOSITENIbHOM padoThl 00yYaromIMXCsl yKa3aHbl B
na. 7-11.




Mudp bubnuorpaduueckas cepiika / URL anpec KonnuecTBo 3K3eMIUISIpOB B
6ubnmorexe
(KpoMe 3JIEKTPOHHBIX
IK3EMILISPOB)

[53(075)] CagenweB U.B. Kypc obmieit pusuku: Yaebnoe nocobue | @O(4), 'C(94), ICU3(1)
B 3 1.2014. T.1. Mexanuka. MonekymspHas pu3uKa

[53(075)] CagenweB U.B. Kypc obmieit pusuku: Yaebnoe mocodue | ®O(4), 'C(94), ICU3(1)
B 3 T.2014. T.2. DnexkTpruuecTBO U MarHeTusM. BoJHbI.
Ornruka.

[53(075)] CagenneB U.B. Kypc obmieit pusuku: Yue6noe nocoone | ®O(4), 'C(91), I'CU3(1)
B 3 1. 2014. T.3. KBanToBas ontuka. AToMHas GU3HKa.
®wusuka TBepaoro Tena. Gusmka aTOMHOTO siApa U
3JIEMEHTAPHBIX YACTHI]

[53(075) C12 | CaBenneB U.B. Kypc ¢pusuku: Yuedbnoe nocodue B 3.T. DO(2), I'C(98)
T.2. OnexrpuuectBo. Konebanus u BoaHbl. BonHoBas
ontuka. 2008

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

[53(075) Tpodbumona T.U. Kypc buzuxu. 2007, DO(3), I'C(27

T76]

53(075) T76] | Tpodpumona T.1. Kypc ¢puzuku. 2003 I'C(35), KJI(5) I'C(134),

II'(8)

[531 B83] Uponos N.E. Mexanuka: OcHoBHbIE 3aKOHBL. M.: ®us- I'C43(1), CO(1), ®O(4)
MaTiauT, 2015 DO(2), I'C(66),

[ 537(075) Uponos N.E. Dnekrpomarneruzm. OCHOBHbBIE 3aKOHBI. CO(1), IIT'(18)

n83] 2015

534.2(075) Uponos U.E. Bonnossie niporieccsl. OcHOBHBIE 3akoHBL. | DO(63), I'C(14), IIT(8)

n83] 2015

530.145(075)
183

Uponos N.E. KanToBas ¢puznuka. OCHOBHBIE 3aKOHBI.
2015

I'C(66), IIT(16)

[531 B83] Uponos N.E. ®usuka makpocuctem. OcHoBHbIE 3akoHbL. | PO(3), ['C(138), I1I'(30),
2015
7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMALMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTn «HTepHeT», HEOOXOAUMBIX JJII OCBOCHHUS JUCIHUILIMHBI

npuBezieH B Tabnuue 9.




Tabmuna 9 — IlepedyeHb SJIEKTPOHHBIX OOpPa30BATEIbHBIX PECYpcoB HHGPOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

URL anpec HaumenoBanue
(http://lib.aanet.ru/) bubaunorexa I'VAII
http://Ims.guap.ru ®dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru ®duznka 3

8. IlepeueHpr nHMOOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeuenp mporpaMMHOro OOECIIEUCHHSI, HCIOIB3YeMOr0 MpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOrPaMMHOT0 obecrieueH s npeacTasieH B Tadbauie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo oOecreueHus

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOM 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa3oBaTenbHOrO Mpoliecca Mo JUCHUIIIHHE, TIPe/ICTaBlieH B Tabnuiel?2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKOH 0a3bl

10. OueHoYHbIE CpesICTBA Ul IPOBEACHUS POMEXYTOUHOM aTTeCTalluu
10.1. CocTtaB OIEHOYHBIX CPEACTBIJIS TIPOBEACHHUS MPOMEKYTOUYHOW AaTTeCTalluu
o0yyaroImuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabnuna 13 — CocTaB O1EHOYHBIX CPEJCTB JJIsl IPOBEACHUSI IPOMEKYTOUHON aTTecTalluu

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OILICHOYHLIX CPCACTB

DK3aMeH Crrcok BONPOCOB K AK3aMEHY

10.2. B kauecTBe KpHUTEpUEB OLEHKH YypPOBHS CHOPMHUPOBAHHOCTU (OCBOECHHMS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-6amnpHas  mKana — MOAYJIbHO-PEHMTHHIOBOM  cHCTeMBbl ~ YHHBEpPCHUTETa,  MpaBUIIa
WCIIOJIb30BAaHNsl KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepuu onieHkH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or1eHKa KOMITETEHITUH

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHITUIMA
5-OayUIbHAs HIKaIa P P (bop



http://lib.aanet.ru/

Or11eHKa KOMITETEHITUHN

5-0ajuIbHAs IIKaa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

OTIIMYHON 2
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJOKCHHS C MPAKTUUYECKOM
JIESITCIIBHOCTBIO HAIPABJICHHS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSTHH.
— o0yJaromuics TBEPI0 YCBOWII MPOTPaAaMMHBIA MaTepHal, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITEITBbHOCTHIO
«3auTEHOY .
HaIPaBJICHUS;
— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.
— 00y4YaroNuiicss YCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHSI B IMPAKTHUYECCKOM NPUMEHCHUU 3HAHUH
«3AUTEHOY
HaIPaBJICHUS;
— cJ1abo apryMEHTHPYET HaydHBIC ITOJIOKCHHS,
— 3aTpyAHseTcs B (OPMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIQJICET CUCTEMOM CICIMATU3UPOBAHHBIX TOHSITHIA.
— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuana,
— JIONyCKaeT  CYIIECTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IIPH
«HEYNIOBJICTBOPUTEIILHO) ’
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHOY

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHbIE MaTEpUAIIbI.
Bomnpocs! (3agaun) as 3K3aMeHa IpeIcTaBiIeHbl B Ta0uie 15.

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

Ne Kon
[Tepeuenb BonpocoB (3a7au) Ui HK3aMeHa
n/n MHAMKATOpa
Cemectp 1
1 OcHoBHbIE KHHEMaTHYeCKHE MOHATHs. KuHematnka MatepuansHo | YK-1.3.2
TO4KH. CKOPOCTh U YCKOPEHUE MaTepUaIbHON TOUKU
2 | YckopeHue npu IOCKOM KPUBOJIMHENHOM JABH)KEHUN YK-1.¥.2
3 KunemaTtnka abCoNFOTHO TBEPIOTO TEIA VK-1.B.2
4 | CA3p TMHENHBIX U YIJIOBBIX BEITUYNH YK-2.3.1
5 | O6o0b1eHHBIC KOOPAMHATHI M CTENIEHU CBOOOIBI YK-2.V.1
6 OcHOBHas 3a7ja4a KHHEMATHUKH JIJI MATEPUAIBHON TOYKHU YK-2.V.3
7 | 3akonsl HetoTOHA YK-1.3.2
8 | 3akonsl Kemiepa u 3aKOH BCEMUPHOTO TATOTEHUS YK-1.¥.2
9 | IlpuHiun gerepMuHU3MA YK-1.B.2
10 | 3akoH coxpaHeHUs] UMIIyJIbCca YK-2.3.1
11 | Teopema 0 IBM>KEHUH IIEHTPA Macc YK-2.V.1




12 | I'paBuTaninoHHasi 1 THEPTHASL MACChI YVK-2.V.3
13 | MoMeHT cuiibl 1 MOMEHT UMITYJIbCA. Y pABHEHUE MOMEHTOB YK-1.3.2
14 | 3ak0oH COXpaHEHUsI MOMEHTa UMITYJIbCa YVK-1.V.2
15 | CexTopuanbHas CKOPOCTh YK-1.B.2
16 | PaGoTa, MOIITHOCTh I KHHETUYECKASI SHEPTHS YK-2.3.1
17 | I[loTeHnmanbHble U HETOTEHIIMATIBHBIE CUITbI YK-2.V.1
18 [ToTeHunanpHas 3HEPIUs, 3aKOH COXPAHEHUS MEXaHUYECKOU YK-2.V.3
SHEPrUH
19 | MomeHT uHepuumn YK-1.3.2
20 | Teopema llTeitnepa YVK-1.V.2
21 | MowMmeHT uMnysbca abCOJIFOTHO TBEPJOTO Tela YK-1.B.2
22 | Kunetnueckas sneprus ATT. Pabora u monHocts Bpamenust ATT | YK-2.3.1
23 | Ilpunuun otHocuTenbHOCTH [anumiies YK-2.V.1
24 | DOxcnepuMeHTanbHble npeanocbuiku CTO YK-2.V.3
25 | Iloctynatel DiiHmTElHA, MpeoOpa3oBanus JlopeHia YK-1.3.2
2% CrnenctBus u3 npeodpazoBanus JlopeHia. 3aKoH CIIOKEHUS VK-1.¥.2
ckopocrei B CTO
27 | UnrepBan YK-1.B.2
28 | PenaTtuBucTCcKast [UHaAMHUKA VK-2.3.1
29 WuBapuaHThl TEOPUM OTHOCUTENBHOCTH. [IprHIIMI YK-2.V.1
SKBHBAJIEHTHOCTHU
30 | HenHepuuanbHble CHCTEMBI OTCUETA YK-2.V.3
31 HuddepennnanbHoe ypaBHEHHE KOJICOAHUN TPYKUHHOTO YK-1.3.2
MasiTHUKA, €r0 pelIeHue
32 | BekTopHas nuarpamMma YK-1.¥.2
33 | DHeprus rapMOHUYECKUX KoJeOaHui VK-1.B.2
34 | YcaoBusi BOSHUKHOBEHMS KOJeOaHUl YK-2.3.1
35 | ®usznueckuil 1 MaTeMaTUYECKU MAITHUKU YK-2.V.1
36 | 3aryxatoniue KojaeOaHus YK-2.V.3
37 | BeinyxxneHHble konebanus. Pezonanc YK-1.3.2
38 CrnoxeHune konebaHuil 0IHOTO HAaNPaBJICHUS C OAMHAKOBBIMU YK-1.¥.2
4acTOTaMH
39 | CaoxeHue B3auMHO MEPHeHIUKYISIPHBIX KoJeOaHui YK-1.B.2
40 | Bomubl. OCHOBHBIE TTOHSTHUS YK-2.3.1
41 | YpaBuenue Oeryiieil BOJTHBI YK-2.V.1
42 | BomnoBoe ypaBHeHue. CKOpOCTb BOJIHBI B YIIPYTOil cpefie YK-2.V.3
43 | DHeprus BOJHBI YK-1.3.2
44 | IHTEeHCUBHOCTH BOJIHBI YK-1.¥.2
45 | Dddexrt Jomnepa YK-1.B.2
46 | Audpaxius Boad. punnun [Noiirenca YK-2.3.1
47 | lntepdepeniys BOIH OT IBYX UCTOUYHUKOB YK-2.V.1
48 | Crosune BOJIHBI YK-2.V.3
49 | lucnepcus, rpynmnoBas CKOpOCTh BOJH YK-1.3.2
50 | UneanbHblii ra3. JlaBieHue Ha CTEHKY cOCyAa. YK-1.Y¥.2
51 [TapameTpsbl cocTostHUS, TeMIiepaTypa. Y paBHeHue coctosiaus, | YK-1.B.2
(GYHKIMS COCTOSTHUS
51 | BHyTpeHHss SJHEPTUs UACAIBHOTO a3 YK-2.3.1
53 Pabota naeanpHOro ra3a B pa3inyHbIX TEPMOJUHAMUYECKUX YVK-2.V.1
Iporeccax.
54 | IlepBoe Hayaa0 TEPMOAUHAMUKH. YK-2.V.3




55 | AnnabaTuueckuii mpoiecc. VK-1.3.2
56 | Iluxn Kapuo VK-1.¥.2
57 | PaboTa TeniaoBoro aBuratesns VK-1.B.2
53 OO6paTUMOCTh TEPMOJIUHAMHYECKUX TIPOIIECCOB, TEOPEMBI VYK-2.3.1
Kapno
59 | HepaBenctBo Knay3suyca. OHTponus VK-2.V.1
60 | DHTpONUA U BEPOSITHOCTD YK-2.V.3
61 | bapomerpuueckas ¢popmyna. Pacnpenenenue bonpiimana VK-1.3.2
1 Hanpspk€HHocTs anexkTpuueckoro nois. [lpunnun cynepnoszunun | YK-1.3.2
) [ToreHuman a5ekTpuyeckoro noss. [ IpuHuun cynepno3uium. VK-1.V.2
Teopema 0 nupKyIsIuu BekTopa E
3 ITorok BekTopa E. Teopema ["aycca miis Bektopa E YVK-1.B.2
4 CuioBbI€ JIMHUY U 3KBUIIOTEHLMAJIbHBIE TIOBEPXHOCTH YK-2.3.1
5 CnenctBus u3 TeopeMsl ['aycca YVK-2.V.1
6 Hanpspk€HHOCTD M TOTEHIIMAN 3JIEKTPUUYECKOT0 IUIOJIS YK-2.V.3
7 DJIEKTPUUYECKHI TUTIOJIL BO BHEITHEM T10JIE YK-1.3.2
8 [IpoBOHUKY B SJIEKTPUYECKOM I10JI€ VK-1.V.2
9 Hwuanexrpuku. Bekrop anexkrpudyeckon uHAyKuu. Teopema VYK-1.B.2
I"aycca g Bekropa D
10 I'pannunsble ycnoBus 11 BeKTopoB D u E YK-2.3.1
11 OnekTpoéMkocTb. KoHnieHcaTopsl YK-2.V.1
12 [TapasienpHOE 1 OCIEA0BaTENbHOE COeqUHEHNE KOHIeHcaTopoB | YK-2.V.3
13 DHeprus AMEeKTPUIECKOro MoJs YK-1.3.2
14 Onektpuyeckuil Tok. [loTHOCTH TOKA VK-1.V.2
15 3akoHbpl OMa B 0OBIKHOBEHHOH ¥ T depeHIaIbHoi Gpopmax YK-1.B.2
16 3akoH OMa 1)1 3aMKHYTOH 1Ienu VK-2.3.1
17 3akonsl [Jxoymns — Jleniia B 0OBIKHOBEHHOM U YK-2.V.1
JuddepeHmaIbHoN Gpopmax.
18 MarnuTHas UHIYKIUS YK-2.V.3
19 3akoH buo — CaBapa — Jlamuiaca YK-1.3.2
20 MaruuTHasi HHIYKIUS OPSMOro IPOBOJA C TOKOM VK-1.YV.2
21 B3anmonencTere NpoBOTHUKOB C TOKAMHU YK-1.B.2
22 JMIoNbHBIA MarHUTHBI MOMEHT. MarHuTHOE 10JIe KOHTYpa ¢ VYK-2.3.1
TOKOM
23 MarauTtHas HHIYKIUS OBUOKYIIErocs 3apsaaa. Bzaumonencreue YK-2.V.1
JBIKYIIUXCS 3apsI0B
24 JIBr>KeHUE 3apsyKEHHBIX YaCTULl B MATHUTHOM I10JI€ VK-2.V.3
25 Teopema o 1pKyssiKu BekTopa B YK-1.3.2
26 MaruuTHas HHIYKIUS TOPOHUIA U COJICHOUIA VK-1.YV.2
27 MexaHunueckasi paboTa B MAarHUTHOM I10J1€ YK-1.B.2
28 MarnuThsii notok. Teopema ['aycca st Bektopa B YK-2.3.1
29 MaruuTHbIH AUNOJIb B MATHUTHOM IIOJIE VK-2.V.1
30 Marnetuku. Teopema o nupkysssnuu Bekropa H YK-2.V.3
31 SIBnenue peppomarHeTuzma YK-1.3.2
32 DJIEKTPOMArHUTHAsT MHTyKIHS YVK-1.V.2
33 CamouHaykuus. Banmuas uHIyKius VK-1.B.2
34 OHeprus MarHUTHOTO MOJIsS YK-2.3.1
35 BuxpeBoe 351eKTpuyecKoe noiie YK-2.V.1
36 Tok cmemnenus YK-2.V.3




37 YpaBHeHnus Makcsenia YVK-1.3.2
38 BoisiHOBOE ypaBHEHHE 2JIEKTPOMArHMTHOT'O MOJIs YK-1.¥.2
39 CBOICTBA 2JIEKTPOMArHUTHBIX BOJIH YVK-1.B.2
40 3aKOHBI MPEJIOMIICHUS U OTPAKEHHSI CBETa YK-2.3.1
41 KorepentHocts cBeTa YK-2.V.1
42 HutepdepeHiys cBeTa OT IByX HCTOYHHKOB YK-2.V.3
43 Judpaxmus. [puanun [olirenca — Openens YK-1.3.2
44 3onbpl Openens. Judpakuus Opayarodepa Ha menn VK-1.V.2
45 Hucniepcusi cBera YK-1.B.2
46 Hudpakuronnas pemeérka YK-2.3.1
47 [Tonstpuszanus cera YK-2.V.1
48 CreneHb noJigpuzanuu. 3akod Mastoca YK-2.V.3
1 TemioBoe n3iyueHue YK-1.3.2
2 3aKOHBI M3TYYCHHUST AOCOIIOTHO YEPHOTO TeJia YVK-1.V.2
3 ®opmyia Penes — Jlxxkunca. Pacnpenenenue [1nanka YK-1.B.2
4 Dorodddekr YK-2.3.1
5 TopMO3HOE PEHTTE€HOBCKOE M3TyUeHUE YK-2.V.1
6 ®oTtoHbl. KopnycKynsipHO — BOJTHOBOM JyaJIu3M JJIs CBETa YK-2.V.3
7 Oddext KomnrTona. Imnupruyeckue 3aKOHOMEpHOCTH B criektpax | YK-1.3.2
aToMa BOJ0poja
8 Mopenb aroma o Tomricony VK-1.V.2
9 Monens aroma o Pesepdopay. [Tocrymarer bopa YK-1.B.2
10 Teopus bopa — 3ommepdennaa YK-2.3.1
11 Bonnst Jle bpoitns YK-2.V.1
12 BonnoBas ¢yHkius YK-2.V.3
13 Ypasuenue Hpénunrepa YK-1.3.2
14 CooTHomenue HeonpeaenéHuocrel [ eiizendepra YK-1.¥.2
15 MukpoyacTuna B OJHOMEPHOU IMIOTEHLIUAILHOM sIME C 00-MHU VK-1.B.2
CTEHKaMU
16 MuxkpouacTunia B TpEXMEPHOM HENPOHUIIAEMOM NoTeHIuanbHoM | YK-2.3.1
ALIKE
17 CTOIKHOBEHHE MUKPOYACTHIIBI C TOTEHIIMAIBHBIM 0apbepoM YK-2.V.1
18 MukpouacTuiia B HEIpoHUIIaeMoil cepe YK-2.V.3
19 ["apMOHMYECKHI OCHMIUIATOP B KBAHTOBOM MEXaHUKE YK-1.3.2
20 KBaHTOBBII1 poTaTop YK-1.¥.2
21 ATOM BOJIOpOJia B KBAaHTOBOM MexaHuke. CiuH YK-1.B.2
22 ToK1eCTBEHHOCTh KBaHTOBBIX yacTull. [Tpunnun Ilaynu YK-2.3.1
23 3anoyiHeHHe JIEKTPOHHBIX 00osouek. Tabimiia MeHeneena YK-2.V.1
24 XapaKkTepUCTUYECKUE PEHTICHOBCKUE CIIETPBI YK-2.¥.3
25 OHeprus CBsI3U B MOJIEKYJIE YK-1.3.2
26 Pacnipenenenne ®epmu - lupaka YK-1.¥.2
27 Pacnipenenenne bose - DiiHmTeliHa YK-1.B.2
28 OHepreTU4ecKre 30Hbl B KPUCTAJLIAX YK-2.3.1
29 ITpoBOAMMOCTH OJTYIPOBOJHUKOB YK-2.V.1
30 CHOHTaHHBIE U BBIHYKJEHHBIE MIEPEXO0/IbI YK-2.V.3
31 [Tpuniun paboTsl na3epa YK-1.¥.2
32 Knaccuueckas teopus TeroeMkocTH rononra u [1tn YK-1.B.2
33 KBanToBast TeOpHst TETNIOEMKOCTH DWHINITCHA YK-2.3.1
34 KBanToBas Teopus TerioeMkocTH Jlebas YK-2.V.1
35 KoHTakTHbIC SIBIEHUS YK-2.V.3




Bormpocsr (3amaun) nis 3avera / qud . 3aduera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

No /it [Tepedyens BonpocoB (3a1av) myist 3adeta / nudd. 3auera

Kon
WHJIUKaTOpa

Y4eOHBIM NJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeMm [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeICTaBJICHBI B TaOymie 17.
Tabmuua 17 — IlepeueHb TeM IJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOIHEHUS
- KypCcOBOI1 pabOThI
VY4eOHbBIM IIJIAHOM HE IPETyCMOTPEHO
Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJE TECTHUPOBAHUSA

npeJcTaBieHbl B Ta0uie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

No Kon
i/ [TIpumepHBIil EpeYeHb BOMPOCOB JIJIsI TECTOB HHIUKATOD
i a
Tecr 1
1 | 1. AGCONIOTHO TBEPIOE TEJIO MOXKET COBEPIIATh CICAYIOLINE ABUKCHUS. . . OIIK-1.3.1
a) TOJIbKO BpalllaTeNIbHOE, 0) TOJIBKO NOCTYNATENBHOE,
B) U3MEHATH (OPMY MO I€HCTBUEM BHEITHEH CHIIBI,
I') TOJBKO MOCTYINATEIHOE U BPAIIATEIbHOE.
2 | Yucno crenenel cB000Abl MaTepUaIbHON TOYKH ... OIIK-1.3.1
a) BCer/ia paBHO TpeM, 0) BCerJa paBHO JIBYM, B) BCET/Ia PaBHO €UHUIIE,
I') 3aBUCHUT OT O'PaHUYEHUH B JIBUKEHUHU TeJa, HO HE IPEBOCXOIUT TPEX
3 | Beibepure npaBuiibHyI0 GOpMYITy Ul MOMEHTA UMITYJIbCa MaTepUAIbHOM OIIK-1.3.1
TOUKH.
4 | Kakas MexaHu4eckas BeJINUMHA HE OCTAETCS IOCTOSIHHOW ITPH IBUKECHUU OIIK-1.3.1
riaHeTsl BOKpYT CosiHIIa 1O Ayuincy?  A) UMITYJIbC TUIAHETHI, 0)
MOMEHT UMITyJIbCa, B) MEXaHWYECKas PHEPIus, I') Macca IUIaHEeThI.
5 | YBenuyeHue NoJHONM MEXaHUYECKOM YJHEPTUU CUCTEMBI COITPOBOKIAETCS OIIK-1.3.1
a) MpeBpalleHueM BHYTPEHHEN SHEPTrul B MEXaHUYECKYIO,
0) mpeBpalIeHNeM MEXaHNYECKON YHEPTHH BO BHYTPEHHIOIO,
B) MpEBpaIlEHUEM NTOTEHLIUAIBHOW SHEPTUN B KHHETUYECKYIO,
I') IpeBpalIEeHUEM KHHETHUECKON SHEPTUH B NOTEHUIUAIbHYIO.
6 | .VHBapuaHTOM B TEOPHM OTHOCUTEIBHOCTH SBIIETCA ... OIIK-1.3.1
a) peJIATUBHUCTCKAst Macca,  O) pelsITUBUCTCKUI UMITYJIbC,
B) KUHETUYECKasl DHEPIUsl, T') NOJHAsl SHEPIHUs, 1) YHEPIUs MOKOsl.
7 | 7. MarepuanbHas TOYKa HAUMHAET ABUTATHCS 110 OKPYKHOCTH OIIK-2.3.1
pamuycom R =0,9M ¢ TaHreHIIHATBHBIM YCKOPEHUEM
a =6 M/ ¢’ . Haiitn nonsoe YCKOpE€HHUE TOYKA B MOMEHT BPEMEHU
t=0,25¢c
a) 2,5 M/Cz, 0) 6,5 M/CZ, B) 8,5 M/Cz, r) 9,5 M/Cz, n) |15 M/c2
8 | KocMuyeckwii kopabib nBuxkercs co ckopocteio V =0,8-C. OIlK-2.3.1




KocMOHaBT IepKUT CTEPKEHb ¢ COOCTBEHHOM UTMHOM 1 M B

HaNpaBJICHUHU, TIEPIICHAUKYIISIPHOM CKOpOCTH Kopabist. Kakoii

OyIeT AJIMHA CTePXKHSA JIJIsl HeMOABUKHOTO HaOMo1aTes?
a)0,6 m, 6)08M, B)IM, T1)1,25M, na)5/3m.

Tect 2

. UTo XapakTepu3yeT HOpMalabHOE YCKOpEHHE?  a) U3MEHEHUE CKOPOCTH 110
BEJIMYMHE, 0) U3MEHEHUE CKOPOCTH 10 HAPaBJICHUIO, B) N3MEHEHHE CKOPOCTH
110 BEJIMYMHE U

HaIlpaBJICHUIO

OIIK-1.3.1

. B kakom ciyuae umImysbC Tea OyIeT 0CTaBaThCsl MOCTOSHHBIM?

a) Bcerna, 6) B cimydae, korna Ha Telo He JIEHCTBYIOT CHIIBI WJIU JIEHCTBHE
ATUX CUJI CKOMIIEHCUPOBaHO, B) B ciydae, Korna Teno ABUKETCS MO MPsSMOi
auHuY, T) B ciydae, koraa Teno ABMXXKETCs IO OKPY>KHOCTH

OIIK-1.3.1

MarepuanbHas TOYKa, MOABELICHHAs HAa HEBECOMON HEPaCTSHDKUMOW HMTH,
COBEpUIAECT JBUKEHUE B BEPTUKAJIBHOM IIOCKOCTU. B KakoM MoJI0KEeHUU
MOMEHT UMITyJIbCa MaKCUMaJIEH?

l. MOMEHT HMIIYJlIbCa BO BPEMsI JBI)KEHUS HMEET IIOCTOSHHOE
HEHYJIEBOE 3HAYCHUE

2. MOMEHT MMITyJIbCa PaBeH HYJIO, T.K. IBUKEHUE Tejla MJI0CKOe

3. MOMEHT UMITyJIbCa PABEH HYJIIO, T.K. JIBUKECHUE TeJla IOCTYIATEIbHOE
4. MOMEHT UMITyJIbCa MAaKCUMaJIEH B CAMOM BEPXHEM I10JIOKEHUH

5. MOMEHT HMITYJIbCa MAaKCHMAJIEH B CAMOM HIKHEM OJIOKEHUU

OIIK-1.3.1

Panuyc ToHkoro obpyda yBeauuuian B 2 pasa, a MacCy yMEHbBIINUIIHU B 2 pasa.
Kak M3MEHUTCS MOMEHT MHEPLIUU 00pyda OTHOCHTEIBHO OCH, MPOXOSAIINI
yepes ero ueHTp?

a) HE U3MEHHTCA; O) yBenmuuuTcs B 4 pa3a; B) YBEIMUMUTCA B 2 pasa; T)
YMEHBIIUTCS B 2 pasa.

OIlK-2.3.1

W3 npuBeeHHBIX HUYKE COOTHOLICHUH KIIaCCUYECKOM MEXaHUKHU yKa3aTh TY,
KOTOpasi CIpaBeUIMBa B TEOPUH OTHOCUTEIbHOCTH, €CJIU MOl BEIUUUHON m
UMETb B BUY PEJIITUBUCTCKYIO Maccy?

.dP=mdV 2.dP=madt 3.dE,=(PdV) 4.dE, =m(/dV|

OIIK-1.3.1

) 5.dE, =

VYron moBopoTa Kojeca U3MEHETCs CO BpeMeHeM 110 3akoHy ¢(t) =bt, rae

b =0,1pad/c’. Yemy paBHa yrinoBas ckopocTs (@ ) koneca uepe3s 10 c.
a) 2,5 pag/c , 6) 0,5 pan/c, B) 1,0 pan/c

[TorenunanbHas sHeprus yactuupl U=aly ,rne  a = 10 J[x. IIpoexnus
cunel Fy B Touke (1,1)m paBna: a)2 H, 6) OH, B) 10 H.

OIlK-2.3.1

. B kakoM cirygae MOMEHT UMIYJbca Tena OyIeT 0CTaBaThCs MOCTOSTHHBIM?
a) Bcerna, 6) B cinyuae, xorna Ha Telno He NEUCTBYIOT CHIJIBI WM JIEUCTBUE
ATHX CHJI CKOMIIEHCHPOBAHO, B) B ciyuae, Korjia Teno JBUXKETCS MO MPsIMO

OIIK-1.3.1

JIMHUH, F) B CJIydac, KorJa TCJIO ABUKETCS 110 OKPYKHOCTH.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYdYaroIUXCsl 3a09HON (OPMBI

oOydeHus1, IpeCTaBIeHbI B Tabmuie 19.

Ta6mmma 19 — [lepederb KOHTPOIBHBIX PabOT

Ne i/t

IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

HHJIUKATOPOB,

10.4. Mertoanueckue
XapaKTEPU3YIOIIUX ATalbl

MaTepuasbl,  ONpPENENSIoIINe  MPOLETYpHI
(dbopMHUpOBaHHUA KOMIETEHIH,

OLCHUBaHUA

coiepxarcsi B



JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIl, pernameHTUpyOIUX NOPSAAOK M MPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTeCcTalMyd 00y4aroIuXxcs
I'VAIL

11. Meronudeckue yka3aHus sl O0y4JarONINXCs 0 OCBOCHHIO TUCIIUTITHHBI

11.1. MeTonuueckre yKa3aHUs I OOYYArOIIUXCS 10 OCBOCHHMIO JICKI[MOHHOTO
MaTepuaia

OcHOBHOE Ha3Hay€HUE JIEKUMOHHOIO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOM JIEKIMHU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpPOOJIeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEWUIIHMX
JOCTHKEHUI HaydyHOU MbICIU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSAET METO/I0JIOIHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LENbHOE MPEJCTaBICHHE O AUCLUIUIMHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUHU 00YYaIOUIMMUCS JISKIIMOHHOTO MaTepuana:

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TOJy4YeHHE OMbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHE MNpPO(ECcCCHOHANBHO-IETIOBBIX  KauecTB, JIIOOBU K  NpeaMeTy U
CaMOCTOSTEJIbHOI'O TBOPUYECKOTO MBIIIJICHUSI.

— TOsBJIEHHE HEOOXOIMMOT0 HHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSITEIbHOU PaboTHI,

— TOJy4YyeHUE 3HAHUUW O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHSI HA OJIMKalIIne Tobl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACIATH TIJIaBHBIE MBICTU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, IOBTOPSATh HUX B  Pa3jIMYHBIX
bopMynupoBKax);

— TOJIy4eHHE TOYHOTO TIOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepuall MOXET CONPOBOXKIATHCA JEMOHCTpauuend CIaioB H
UCMOJIb30BAaHUEM DA3aTOYHOI0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHMSI OTAEIBHBIX TEMATHK 10 AUCLHUIIINHE.

11.2. Meronnyeckue yka3zaHUs A OOyYarOMIMXCSl MO IMPOXOXKACHUIO IMPAKTHUYECKHX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOro
npolecca, 3aKJII0Yaronasicsl B BHIIOJHEHUN 00y4aroIUMUCS 10 PyKOBOJICTBOM IIpenoaaBaTess
KOMILJIEKCa YYEOHBIX 3aJaHMH C LENbI0 YCBOEHHS HAyYHO-TEOPETHYECKUX OCHOB Yy4eOHOU
JUCIIUIUIMHBL, TPUOOPETEHUSI YMEHUIN U HaBBIKOB, OIbITAa TBOPUECKOH €ATEIbHOCTH.

Lenbto MpakTUYECKOTO 3aHATHUS JUIsl 00y4aroIerocs sBseTcsl IPUBUTHE OOYUYaOLIMMCS
YMEHMH U HaBBIKOB MPAKTUYECKON JEATEIBHOCTH 110 U3y4aeMOU JUCIUIUINHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUYarOIIKUMCS MPAKTUYECKUX 3aHATHI:

— 3aKperuvieHue, yriayOleHue, pacllupeHHe M JAeTajlu3alus 3HAHUW TNpU peleHUuU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABATEJbHBIX CIHOCOOHOCTEH, CaMOCTOATENbHOCTH  MBIIUICHUS,
TBOPUYECKOIN aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
JUCIUIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS! TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHMS 3a/1aHUM;

— ofecrnieueHne palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHAyaJbHOU (opM
00yJeHwusI.

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN




[IpakTnueckue 3aHATUS MPOBOASATCS B BHJE OOCYXKIECHHS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMH BOIIPOCAMH, PACCMATPUBAEMBIMU B JIEKIIMOHHOM KYPCE U B BUJIE
paz0opa BOMPOCOB, KOTOPHIE MOT'YT BOBHUKHYTh y CTYJAEHTOB MPHU OCBOEHUU MaTepHuaa.

Meroanueckue yka3zaHUS 10 TMPOBEACHUIO MPAKTHUUECKUX 3aHSITHH MNpHUBEICHBI B
CIIEAYIONIMX MOocoOuax umeromuxcs B Oubmmuoreke I'YAII B HamedyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

Mexanuka. KonebGanuss u Bomubl. Tepmoamnamuka. COopuuk 3amau //M.U. Kopanenko,
10.A. Ky3nenos, M.H.Kynsounkas, H.I1.JIaBposckas, H.H.JlutBunoBa, E.B. Momaps , 10.A.
HosukoBa, B.®. Opinos, J.E.Ilorapes, B.K. Ilpununko, E.B. Xoununesa. FO.H. I[lapes,
B.b.llanun, b.®.1Iudpun, C.A. llepbdak 2010. 84 c.

OnektpuuectBo.  Marnetusm.  Ontuka. CoOopumk  3amau. /M.  Kosanenko,
H.IT.JIaBpoBckasi, H.H.JlutBunosa, E.B. PytskoB. FO.H. Ilapes, b.®.1lludpun, C.A. llepdbax
2013. 80 c.

KBantoBas ¢usuka. CoOopuuk 3amau //, WM. Kosanenko, H.IIL JlaBpoBckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. Ilnexorkuna, B.K. IIpununko, E.B. Pyrekos, FO.H. [apes, C.A
[lep6axk, 2004, 56¢.

11.3. Meroauueckue yka3aHus s OOydaroIUXcs IO BBIIOJIHEHUIO J1a00OpPaTOPHBIX
pabor

B xope BbImoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromuics JOJDKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOM
9KCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHONW XapaKTEpPUCTHKONW 0O0YyJaromerocs.
Boinonnenue nabopatopHbIX pabOT COCTOUT U3 IKCHEPUMEHTAIbHO-IPAKTUUYECKOM, pacueTHo-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoinonHenue n1abopaToOpHbIX pabOT 00ydaroOIMMCS SBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBL, OIpelenseMoil y4yeOHbIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIUM PEIICHUE CIeIYIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMsS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JIaHHOW AUCHUIUINHBL;

— 3aKpeIUIeHHe, Pa3BUTHE W JIETATM3AIlUs TEOPETHUYECKMX 3HAHWH, TOJTYYEHHBIX Ha
JCKITHSIX;

— ToJIyuyeHHe HOBOM MH(OpMAIMH [0 N3y4aeMOi TUCIUIIIHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeOOBaHUA K MPOBEICHUIO Ja00PaTOPHBIX PaboT
B TedeHme cemecTpa KaxAbId CTYACHT B COOTBETCTBUM C pabodyeil mporpamMmoi 1o

nucnuiuinHe @u3nKa JOJDKEH BBIMIOJHUTH ONPEISICHHOE YHCIIO JTabopaTopHBIX paboT. Ha
KOKIYI0 JIabopaTOpHyI0 paboOTy IUIAaHUPYETCS HE MEHee [BYX 3aHSATHH: OJHO — Ha
BBITIOJIHEHUE HW3MEPEHHM, U OAHO — Ha 3ammTy otuera. OTuUeT MUIIETCS HE BO BpeMs
3aHATHH, a IOMa WX B OUOJIMOTEKE.

B nHauane cemecTpa 10 Hauaja 3aHATUNA CTYACHT JOJDKEH OBITh IPOUHCTPYKTUPOBAH IO
TEXHUKE OE30MaCHOCTHU MPHU MPOBEICHUM J1abopaTOpHBIX padboT mo ¢usuke. [IpoxoxneHue
WHCTpYKTaka (PUKCHPYETCS B CHEIUAIBLHOM JKypHaJe, TaM HYXHO 00s3aTelbHO
pacmucarbcsl.

B nabGoparopuio CTyA€HTHI OJDKEH NPUXOIUTH TMOATOTOBICHHBIMH K Ha3HAUYECHHOM
pabote. Heobxonumo 3apanee mpoYnTaTh OMHCAHUE PAOOTHI M TEOPETUUYECKUE CBEIACHUS U3



COOTBETCTBYIOIIErO paszfena Kypca. He 3a0bpiBaiiTe 0 peKOMEHJOBAaHHOW JUTEpaType M
00s13aTeIbHO TIOy4YnTe B OMOIMOTEKE BCE MOCOOMS, BRIITyCKaeMble Kadeapoil.

BrimonHaTe paboTy CTYIEHTY pa3pemaercs, JHUIIb IMOCIe A0NYyCKa, TOJYISeHHOTO MOCTIe
6ecenpl ¢ mpenogaBareneM. [IpenogaBaTens 10MKEH YOSTUTHCS, YTO CTYJISHT TOHUMAET:

KaKue sIBJICHUs OH Oy/IeT HaOI0JaTh U UCCIIEI0BATh;

Kakas LeJib Iepe/l HUM TOCTaBJICHA,

KaKMMH MPUOOpaMH U KaK BELyTCsl U3MEPEHUS;

KaK CJIeyeT IPOBOJUTH SKCIIEPUMEHT.

[TomydeHHBbII TOMYyCK K paboTe 0TMEUYaeTCs PEernoAaBaTesieM B )KypHalle.

B mnpormecce BbIMONHEHHS J1a0OpaTOPHOW pabOTHl HYKHO 00s3aTE€bHO 3aIlOJTHUTh
MIPOTOKOJ M3MEPECHHH. Y KaXIOro CTyACHTa MPOTOKOJ HM3MEPEHUU JOJDKEH OBITh CBOWA;
BEJICHUE OJHOTO MPOTOKOJa HECKOIBKUMH CTYJIEHTAMHU BMECTE He aomyckaeTcs. [IpoTrokomn
BeneTcs Ha mucTe popmaTta A4. B mpoToKoJIe JOKHO OBITh OTPasKEHO:

TOYHOE TMOJHOE Ha3BaHWE U HOMEp Ja0OpaTOpHOW pabOThl B COOTBETCTBUU C
METOANYECKUM MTOcOOUeM;

dbaMuus, MHALKAIIBI CTYJIEHTa U HOMED TPYIIIbI;

(baMuUITST 1 MHALHAITBI TIPETIOIaBaTelIs,

Ta0IHIla TEXHUYECKUX XAPaKTEPUCTHK HM3MEPHUTEIBHBIX NMPUOOPOB (Ha3BaHHE MPUOOpA,
pabouunii quanasoH, IeHa JeICHUS, KJIacC TOYHOCTH U JIp.);

rapamMeTphl YCTAHOBKH, Ha HEH yKa3aHHBIC,

pe3yabTaThl U3MEPEHUIA;

JlaTa ¥ TMOJMKCH CTY/ICHTA.

Bce 3anmcu OMKHBI BECTUCH ABTOPYYKOW, IIAPUKOBOM, KaNWJUISIPHOM WIIM TEIEBOM
pyuKoil. 3anuch HAOIIOACHUHN U JaHHBIX KapaHAalloM HE JIOIYyCKAeTCs, KapaHaamoM MOXHO
JUIIH YePTUTH TaOIUIBI U rpaduku. BeneHne «4epHOBUKOB IMPOTOKOJIA» W MEPENUChIBAHUE
UX B KOHIIC 3aHATHS HAYMCTO HE PEKOMEHAYETCS; STO HEHY)KHas TpaTa BpPEMEHU U
BO3MOXXHOCTB JIOMYCTUTH OMIMOKY TpH TepenuchiBannu. CTapaTteabHOCTh U aKKypaTHOCTh
Jy4IIe MPOSIBUTH MPU OPOPMIICHUH OTUETA.

[To oxoHYaHUU W3MEPEHUH MTPOTOKOJ 00513aTEIBLHO JASTCSl HA MOJIUCH MPETOoIaBaTEeNIo.
be3 »TOif moamucH TPOTOKON cuuTaeTrcs HeaeucTBuTenbHBIM. [loamuchk cryaeHTa B
MIPOTOKOJIE 0003HAYaeT, 4TO OH OTBEYAET 3a BCE MPOBEICHHBIE W3MEPEHHS, a IMOIIUCH
MpenoiaBaTelisi 03HavaeT, yTo paboTa JIeMCTBUTEIHHO BBHITIOJHSIIACH U YKa3aHHbIC 3HAYCHUS
JEHCTBUTEIBHO MOTYyYEHBI UIMEHHO TEM CTYJIEHTOM, KOTOPBII COCTaBMII MPOTOKOI.

[To pesympraram, 3aUKCUPOBAHHBIM B MPOTOKOJIE M3MEPEHHM, CTYyJACHT JOMa IHUIIET
OTYET ¥ 3allUINaeT ero Ha ciexyronieM 3aHaTud. [Ipu 3ammre oT4eTa MOTYT OBITH 3aJaHBI
JT00BIe BOMPOCHI MO TEOPUU HW3YYaeMOTO SIBICHUS W MO TOJYYCHHBIM pe3ysibTaTraM. 3a
MPUHSATHIN OTYET MPENOJaBaTeNb BBHICTABISECT CTYACHTY OIEHKY W IIOCJIE 3TOTO COOOIIaeT
HOMEp W Ha3BaHUE CJICTYIONICH J1a00paTopHOi pabOTHI.

Crpykrypa u dopma oTdera 0 JadbopaTopHoOil pabore
OTtuer MoMKEH COAEPKaTh CIAEAYIOIINE Pa3ACibl:

1. enn paboThI.
Ona cdopmynupoBaHa B OIKMCAaHUU JIADOpATOpPHOW paboOTHI, OTTyJa €€ CIEayeT
MePETncaTh.



2. Onucanue J1abopaTOPHOIN YCTaHOBKHU.

Onucanue  yCTaHOBKM  JOKHO  ObITh  KpaTkuM.  ClenyeT  OrpaHHYUTHCS
(GYHKIIMOHATTEHOW WIIM AJIEKTPUUYECKON cXeMo#l ycTaHOBKH. He Hy)KHO MPUBOINUTH BHELTHETO
Buaa mpubopoB. [lanee HEOOXOAMMO ONUCATH IKCIIEPUMEHT M TIEPEUUCIUTh U3MEPUTETIbHBIC
npubopsl B TaONUIE TEXHUYECKHX XapaKTepUCTHUK, MEPEHECEeHHOH W3 MPOTOKOIIa
M3MEPEHHUI.

3. PaGouue Gpopmyibl.

PaGounmu Ha3bIBAaIOTCS TOJBKO T€ (POPMYINBI, MO KOTOPHIM HEMOCPEICTBEHHO
MIPOM3BOJISATCS. BEIYMCIICHUS UCCenyeMbIXx BenndnH. CreBa B Gopmyiie JOMKHO CTOSTh TO,
YTO CJEAyeT OINpEeAeNuTh, CIpaBa - TO, YTO M3MEPSUIOCH B pabore miam m3BecTHO. Bce
MPUBEICHHBIE (POPMYJIIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BriBog popmyn u mpoMexyTOUHbBIE BRIPRKEHHSI B 3TOM pa3zelie MPUBOJUTh HE HYXKHO.
@opMmysbl s BBIYMCIEHUS IOTPEHIHOCTEH M IMPOBENEHUS MaTeMaTU4YecKoil oOpaboTKu
Pe3yNbTaTOB U3MEPEHUI B 3TOM pa3iesie TOXKE He PUBOASTCS.

4. Pe3ynbTaThl UBMEPEHUN U BBIYUCIIEHUN.

B »TOM pa3zzpene ordyera JOKHBI ObITH NMPUBEIAEHBI BCE MU3MEPEHHBIE U BBIYHUCICHHbBIE
pe3ynbTathl. 110 BO3MOXKHOCTH, MX HYXHO TPEICTaBISATh B BUIE HATJSIAHBIX Tabmui. B
MPUBOIMMBIX 3HAYCHHUSX HEIB3SI OCTABIATH JIMITHUE JECATHYHBIC pa3psiabl (moapolOHee 00
ATOM TIOWIIET pedb Hrke). B paboTe MokeT ObITh HECKOIBKO 3aJlaHHWi, BCE OHH JIOJDKHBI
OBITH TTPUBEJICHBI B 3TOM pa3Jielie.

5. Ilpumepsl BBIYUCIEHUN.

B sTom pasnene oryeTta NOJKHBI ObITh MPUBEIEHBI MOAPOOHBIE TPUMEPHI BHIYMCICHUN
no Kaxnaoil paboueit ¢opmyne. He HyXHO NpUBOAUTH BCEX BBIUMCICHHUM, BIIOJHE
JIOCTaTOYHO OJIHOTO MpHUMEpPa MO Kax10il ¢opMyie. DTOT pa3fen HyX eH Ui TOro, YTOObI
npernojaBaTeNlio ObUIO JIerde HaWTH OMMOKY B BBIUMCICHHUSX WIM H3MEPEHUSX, €CIH
TaKOBBIE€ BCTPETATCS.

6. Beruucienre morpenHocTei.

B ostomM pasgene ordera MOMDKHBI OBITH TPEACTABICHBI (OPMYIBI, TIO KOTOPHIM
IpOBOAMJIACH MaTeMaTudeckass oOpaboTka pe3ylnbTaToB U3MepeHUi. JloJKHBI OBITH
BbIBEJICHBl (OPMYJIbI, IO KOTOPHIM BBIUHUCISUIMCH CHCTEMATUYECKHE U ClydallHbIe
NOTPEIIHOCTH U MPEICTaBICHbI PUMEPHI BBIYMCICHUN MO KaXK10M U3 HUX.

OTOT pa3fen oTyeTa cCaMblil CHOXHBIA Ansi cTyfaeHToB. Ilo Hemy Oombiie Bcero
BOIIPOCOB, B HEM Oo0JIbIlie Bcero omuOoK. Teopust morpenrHocTeit 0ObIYHO OBIBaCT HAMKMCAHA
JUIL TIOATOTOBJIEHHOTO YHUTATENs, 3HAKOMOIO C BBICHIEH MareMaTHKOM. B Hactosmem
MOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIb CAMOE BAXHOE TIO ATOW TEME M U3JIOKHUTH
MaTtepual 1o BO3MOKHOCTHU MTPOCTO.

7. I'paduku 1 pUCYHKH.

He6onpmme rpadukn 1 pucyHKH pa3MelIaroTCcsl B TeKCTe, a Oosblue - opmara A4 -
NPUBOJATCS HA OTICIBHOM JHcTe. B 11000M ciay4yae OHU JOJDKHBI OBITH MOANUCAHBI U
NPOHYMEPOBAHbl, HA HUX JOJDKHBI OBITh CCHUIKM B TeKcTe oTuera. I'paduxu o0s3aTenbHO
BBITIONHSIOTCS HAa MIJUTUMETPOBOM Oymare. Ha kaxxaol ocu JOHKHO OBITH 00O3HAUYEHO,
Kakas BEJIMYMHA M B KaKUX €AMHUIAX BJOJIb HEE OTKJaJbIBaeTca. Ha camMux ocsxX JOJKHBI
OBITh HAHECEHBI TOJIBKO Y3JIbI KOOPJAWHATHOW CETKH. VI3MEpeHHbIE Ha ONBITE 3HAYCHUS
MOJNNMUCHIBATH HAa OCAX He ciuenyer. Ha Tpaduk o00s3aTenbHO HAHOCATCS BCE



IKCIEPUMEHTATIBHBIE TOYKH, M TPOBOIUTCS COeAMHsomMAs ux JnuHus. OKOJO OJHOW WIn
HECKOJIbKUX TOYEK OTKJIAJBIBAIOTCS CUCTEMATHYECKHE TMOTPEIIHOCTH COOTBETCTBYIOIIUX
u3MepeHui (moapodHee 06 ITOM MONAET PeUb HUKE).

8. OKOHUaTEeIbHBIC PE3YJIbTATHI, UX 00CYKICHUE, BEIBOIBI.

B »TOM pasnmene oruera HY)XHO TMOABECTH HWTOT MpoJeiIaHHOW paboTel. Criemyer
HaIMCcaTh, KAKUe TIOyYeHbI BEIMYMHBI, M C KAKUMHU TTOTPEITHOCTSMH.

Ecnu u3mepeHus nMpoBOIWIMCH PAa3HBIMU METOJIaMH, TO 00S3aTEIbHO HY)KHO CPAaBHHUTH
OTH PE3YJIbTaThl U WX IMOTPENIHOCTH, CIENaTh 3aKIIOYCHHE, KaKOW METOJ| JIydIlle, TOYHEE,
yno0Hee.

Ecnu m3BecTHO TabiMyHOE 3HAYCHHE W3MEPEHHOHN BENUYHMHBI, TO HY)XHO 0053aTeIbHO
CPaBHHTH €TO C MOTYYCHHBIM Ha OTBITE 3HAYCHUEM H JIaTh apTyMEHTHPOBAHHOE 3aKIIOUYECHUE
00 UX COBIAJCHUH UM HECOBIAICHUH.

Ecnu B pabote 3HaueHUs OAHOW W TOW K€ BEITUYHMHBI MOJYYEHBbI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO OTH PEe3yJbTaThl HYXHO 00s3aTeIbHO CPaBHUTh M JaTh
apryMEHTHPOBAHHOE 3aKJIFOYCHHUE 00 WX COBIIAJICHUH MJIM HECOBITAICHUH.

B cnyuae, xorma Mexay CpaBHUBAaEMbIMH BEIIMYMHAMHU HWMEIOTCS HEJIOIYCTHUMbIC
PacXoXKJIEHHUs, 3TO HY)KHO 00s3aTeIbHO OTMETHTh B OTYETE M BHICKA3aTh MPEAIOIOKECHHIE O
BO3MOYKHBIX IIPHYNHAX ITOTO HECOBIIAICHHSL.

Ecnu B paboTe cTaBMIOCH HENBI0 MPOBEPHUTHh KaKOW-TO (YM3MUECKHIA 3aKOH WU W3YYHUTh
SBIICHUE, TO B JAHHOM pasjeiie HeoOX0auMo 1aTh 00OCHOBAHHBIN OTBET HA MOCTABIICHHBIN
BOIIPOC.

BBIBO/T TOMIKEH COOTBETCTBOBATH LN PAOOTHI.

TpeboBanus k oopmIICHHIO OTYETa O Ja00paTOPHOU padoTe
Otuer no nabopatopHoii paboTe AOKEH BBINONHATHCS Ha uctax ¢popmara A4. 3anucu

Ha JIMCTaX BEAYyTCS TOJIbKO C OAHOW cTopoHbl. Ilo Kkpasm jucTta 1oJKHA OBITh OCTaBJIEHA
paMKa mHUpUHOW He MeHee 20 MM. DTy paMKy pHCOBaTh Ha JIMCTaX HE HYXHO, HO W
3aCTynaTh 3a Hee He cieayer. B paMke B BEpPXHEM IOJIE€ HYKHO JIMIIb IOCTABUTh HOMEP
ctpanunbl. [IpoHyMepOBaHHBIMH TOJDKHBI OBITH BCE JIUCTHI OTYETA, HAYMHAS C TPETHETO.
IlepBblii JINCT — TUTYJIBHBIM U BTOPOU JINCT — MPOTOKOJI U3MEPEHUM, HE HyMEPYIOTCSL.

Ortuer cnenyer nucatb oT pyku. Eciau Bbl ncnonb3yere uykue 3aroToBkH, TO OyabTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAHHBIC» OIIMOKU, KOTOPBIX ObIBaeT MHOTO. CKa3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMysaM, KOTopble Bbl mojgcMoTpenu y Koro-To, a He BbIBEIU
camu. Jlyume cnpocuts npenogasaresns. OH MOJCKAKET WU IPOBEPUT, NPABUIIBHO Ji y Bac
ITOJTYYHIIOCH.

TutynpHBINA THCT PabOTHI MOXKET OBITH HAMKMCAH OT PYKH WIJIM Hale4yaTaH Ha MPUHTEPE.
DNeKTpOHHas BEPCHUS TUTYJIBHOIO JIMCTa HaxoauTcs Ha caiite 'Y Alla.

Mertoaunueckue yKa3aHusl 110 BBITOJHEHHIO JJA0OpaTOPHBIX padOT MPUBEICHBI B CIETYIOLINX
nocoOusx nmeromuxcs B oudnumoreke ['YAIl B HariedaTaHHOM U AJIEKTPOHHOM BH/IE:

1. Mexanuka. Konebanus u BomHbl. MonekynspHas ¢usnka. JlabopaTopHbIi MpaKTUKyM
//M.N. Kosanenko, H.II. JlaBpoBckasi, H.H. JlurBunoBa, [I'.JI. Ilnexorkuna, JI.E.
[Torapes, B.K. ITpununxo,. }1O.H. apes, b.®. [ludpun, 2014, 132 c.

2. DnextpuuecTBO M MarHeTusM. JlaGoparopusii mnpaktuxkym// /E.H. Kotmukxos, C.A.
[llep6ak, N.N Kosanenko, I0.A. Ky3unenos, M.H. Kyns6unkas, H.I1. JlaBposckas, H.H.



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

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

4. KBanrtoBas ¢usuka. Jlabopatopubiii npaktukym //I.A. BecumueBa, 1.1 Kosanenko,
H.II. JlaBpoBckas, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpununko, C.I1.Daxnees,
E.B.Xonunena, }O.H. Ilapes, b.®. [ludpun, 2008, 80 c.

11.4. Meronnyeckue yka3aHus sl O0YYAIOUIUXCS 110 MPOXOKACHUIO CaMOCTOSTEILHON
paboThI

B Xxoje BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, O0YUYAIONIUICS BBIMOIHSAET paboTy 1O
3aJJaHUI0 M TIPU METOAMYECKOM PYKOBOJCTBE IperojaBaTelis, HO 0e3 ero HernocpeiCcTBEHHOIo
y4acTusl.

Jns oOywaromuxcst Mo 3aoyHoi (opme O0O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mnpouecce BBINOJHEHUSI CaMOCTOSITENbHON paboThl, y oOydaromerocs (popMHpYyeTcs
1enecoo0pa3sHoe IIaHUpOBaHUE pabovyero BpEMEHHU, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHMU U CHUCTEMaTH3alMM MPUOOpETaeMbIX 3HAHUM, OoOEcreyrBaeT BBICOKHM
YPOBEHb YCIIEBAEMOCTH B TepuOjJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
po¢eCCHOHATBHOIO YPOBHS.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIMIMMU  CAMOCTOSITENBHYIO — paboTy
00yYaroImuxcs ABJISIOTCS:

—  y4eOHO-METOAMYECKUI MaTepHal o JUCLUILINHE;

— METOIUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PadoT (s 00ydJarommxcst
10 32049HOM (hopme 0OyUeHHs).

11.5. Meronuueckne yka3zaHus MJisi OOYYalOIMIUXCA 110 MPOXOXKICHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yy4aroImuxcsi, OCyIIECTBISEMOI0 B TEUEHUE CEMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

OcHOBHBIMU (pOPMaMH TEKYILETO KOHTPOJIS 3HAHUNA 00YyJaroluXcs sIBISIOTCS: * YCTHBIN
ONpOC Ha JEKIUOHHBIX WM TPAKTUYECKUX 3aHATUAX; 3aliUuTa JabopaTopHbIX pabdoT;
CpencTBamMM TEKYILEro KOHTPOJIS 3HAHUM 00ydJaroLIMXCsi MOTYT ObITh: Oece/ibl mpernoaBarens 1
oOyuJaromerocs; ®* KOHTPOJIbHbBIE BOIIPOCHI U 3a/IaHUSI.

JIukBumanus 3a70/DKEHHOCTH, oOpa3oBaBIIEiics B cilyyae MpOMycKa OOydyaromuMcs
3aHATHM 0€3 yBaKMTEIbHOM NPUYMHBL, OTKa3a OOydarollerocs OT OTBETOB Ha 3aHATHX,
HEYJOBJIETBOPUTEIILHOTO OTBeTa OOYyYaloIIEerocss Ha 3aHATUAX, HEYJIOBJIETBOPUTEIHLHOIO
BBITMIOJTHEHUSI KOHTPOJIbHBIX, Ja00OPAaTOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYLIECTBIATHCA Ha
VHIVBUAYAJIBHBIX KOHCYJIbTALUX.

Pe3ynbTaThl TEKyIIEro KOHTPOJS YCHEBAEMOCTH OOydarolIUXCsl CIyX aT OCHOBOW st
POMEXYTOUHOW aTTEeCTAllMM: MOJY4YEeHHUs 3adeTa Mo y4yeOHOW AMCLUIUIMHE WM JIONycKa K K
T depeHIMaTbHOMY 3a4eTy WK SK3aMeHY 10 y4eOHOW JUCIMILIUHE.

B Teuenue cemectpa s Jomycka K JauddepeHIUanbHOMY 3a4eTy MM JK3aMEeHY
CTYJICHTY HE00XOauMO caaTh He MeHee 75% mabopaTOpHBIX M TPAKTUYECKUX pPadoT,
BBITNIOJIHUTHh TECTUPOBAaHUE B cucteMe LMS He HMXKe OLEHKH «yAOBIETBOPUTEIbHO». B ciyuae
HEBBITMOJIHEHHS! BBIIIEU3TI0KEHHOTO CTYAEHT, NMPHU YCIECUIHOM MPOXO0XKIAECHUU MPOMEKYTOUHON
aTTeCTalli, HE MOXET MOJIyYUTh aTTECTALlMOHHYIO OLIEHKY BBIIIE «yJOBJIETBOPUTEIBHO.

11.6. Metoauueckue ykazaHus 711 00yJaromMXCsl 10 MPOXO0XKIEHUIO MPOMEKYTOUHON
aTTeCTallUu.



[IpomexxyTounass  arrectansi  OOydyarOIIMXCsl ~ NpeJyCMaTpuBaeT  OLIGHUBaHHE
MIPOMEXKYTOUHBIX W OKOHYATEIBHBIX PE3y/IbTaTOB 00y4YCeHHs 1O auciuruimHe. OHa BKIIIOYAET B
cebs:

— 9K3aMeH — (opma OIEHKH 3HAaHUH, IOJYyYCHHBIX OOYYAIOIIUMCS B IpoOLecce
I/I3y‘-IeHI/I$I BCGI71 JUCHUIIIIMHBI UJIM €€ 4aCTH, HAaBBIKOB CaMOCTOﬂTeHLHOﬁ pa6OTBI, CHOC06HOCTI/I
NPUMEHATh HMX JUIS PEIICHHWS MPAKTHYCCKUX 3aJad. DK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
MEepHoJ] SK3aMCHAIIMOHHOW CECCHMM W 3aBEPIIASTCS AaTTECTAIIMOHHON OIICHKOW «OTIIMYHOY,
«XOPOIII0», «yIOBJICTBOPUTEIILHO», «HEYIOBICTBOPUTEILHO». DK3aMEH MOXET MPOBOIUTHCS B
BUJIE YCTHOTO cOOeCe0BaHUSI UM TECTUPOBAHUS.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

ITonnuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Jlata 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




