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AHHOTaUs

Hucuunnuna «®usnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 00pa30BaHUS
— mporpaMMy OakajaBpuaTa [0 HampaBJICHUIO MNOAroTOBKM/ crnernuansHocTH 12.03.01
«IIpubopocTpoeHuey» HarpaBIeHHOCTH «TeXHOIOTHs a’pOKOCMUYECKOrO MPHUOOPOCTPOCHUS.
Juctumumaa peanu3yercs kadenpoit «No3y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHbIE M OOIIEMH)KEHEPHBIC 3HAHUS,
METO/Ibl MAaTEMaTUYECKOI0 aHaIN3a U MOJICIIMPOBAHUS B MH)KEHEPHOHU JESITeTbHOCTH, CBA3aHHOMN
C TPOCKTHPOBAHMEM U KOHCTPYMPOBAHHEM, TEXHOJIOTHUSIMH TPOHM3BOJCTBA TNPHUOOPOB U
KOMIUIEKCOB IIUPOKOr0 HA3HAYCHUS

OIIK-3 «CnocobeH MpOBOIUTH JKCIEPUMEHTAIbHBIC WCCICAOBAHUS H H3MEPCHHUS,
o0pabaTbIBaTh U MPEJCTABIATH MOJyUYEHHBIEC JAHHBIE C YYETOM CHEIU(PUKHA METOJOB U CPEACTB
TEXHUYECKUX U3MEPEHUN B TIPUOOPOCTPOCHUI

CopepxaHue TUCHUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3aHHBIX C IIpobieMamMu oO1ieit
bu3uKu.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOTro mporecca: JeKINH, JIA00paTopHbIe pabOThl, MPAKTUUECKUE 3aHITHS, CAMOCTOATEIIbHAS
paboTa cTy/eHTa, KOHCYJIbTAIl|H.

[TporpaMMoil TUCHMIIMHBI MPETyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mmast TpyJ0eMKOCTh OCBOCHHSI JHUCUIHUILIMHBI cOocTaBisieT 14 3aderHbix emuHul], 504
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHS 11O JUCIUTLTHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MIPEICTAaBJICHUE BO3MOXKHOCTH CTYJACHTaM pPa3BUTh M IPOJEMOHCTPUPOBATh HABBIKM B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

-CO31aHuC

MO P>KUBAIOIIEH
TEXHUYECKUX TUCIIUAILINH.

o0Opa3oBaTenbHOI

Cp€abpl mnpernoJaBaHuda JIA OCBOCHHUMA

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesynbrare m3ydeHus NUCHMIUIMHBI OOyYaroIIUiics JOJDKEH 00JagaTh CIEAYIOUMMU
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMNA U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Ko n nHaumenoBaunue
KOMIETEHIINHU

KOII U HAMMCHOBAHUC MHUKATOpA
JOCTHIXKCHUA KOMIICTCHIIHN

ObmenpodeccuonanbHble

KOMIICTCHIIN

OIIK-1 Cnocoben
MIPUMEHSTH
€CTECTBEHHOHAYYHBIE
1 00OIIIEHHKEHEPHBIC
3HAHUSI, METO/IbI
MaTEMaTHYECKOIO
aHanuza u
MOJCIIUPOBAHUS B
WHKEHEPHOU
JIeITEIbHOCTH,
CBSI3aHHOM C
MIPOCKTUPOBAHUEM U

OIIK-1.3.1 3HaTh (hyHIaMEHTAIbHbBIE
3aKOHBI MPUPOJIBI, OCHOBHBIC (PU3HUECKUE U
MaTeMaTH4YeCKHe 3aKOHBI

OIIK-1.Y.1 ymeTb npuMeHsTh
€CTECTBEHHOHAYUYHbIE 3HAHUSI, METO/bI
MaTEeMaTHYECKOr0 aHaJIn3a 1
MOJICJTUPOBAHUS B HUH)KEHEPHOM
JeITEeIILHOCTH, CBSI3aHHOM C

KOHCTPYHUPOBAHHEM,
MPOEKTHPOBAHNUEM U TEXHOJIOTHUSIMHU
TEXHOJIOTUSIMU
MIPOU3BOICTBA TPHOOPOB
MIPOM3BOJICTBA
npuboOpoB U
KOMIIJIEKCOB
HIMPOKOTO
HA3HAYCHUS
OIIK-3 Cnocoben
MPOBOJUTH OIIK-3.3.1 3HaTh OCHOBHBIE METOIbI U
HKCIEpPUMEHTANIbHbBIE | CPEACTBA MPOBEIECHUS IKCIIEPUMEHTAIBHBIX
UCCIIC/IOBAHUS U WCCIICIOBAaHMIA, CHCTEMBI CTaHIAPTH3AIMH U
U3MepeHus, cepTudurann
o0OpabatbIBaTh U OIIK-3.V.1 ymeTb BBIOMpPATh CIOCOOBI U
Ob6menpodeccnonanbHbIe .
NPECTaBIATh CpeICTBa U3MEPEHUI U IPOBOIUTH

KOMIICTCHIIN N

IMMOJIYYCHHBIC TaAHHBIC
C Y4eTOM crenuduku
METOJIOB ¥ CPEJICTB

AKCTIEPUMEHTAIbHBIE UCCIICIOBAHUS
OIIK-3.B.1 Bnagets cnocobamu 06paboTKu
Y TIPE/ICTABJICHUS TIOTYYCHHBIX TAaHHBIX U

TEXHUUYECKUX OLICHKH MOIPELIHOCTH PE3yJIbTaTOB
U3MEPEHUH B U3MEPEHUI
npuOOPOCTPOCHUHU

2. Mecro nucuumanssl B ctpykType OI1




JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
IPY U3YYEHHUH CIIETYIONINX TUCIUTUINH:

— Jluneiinas anre6pa

— MareMaTHueckuii aHaIu3

Teopust BepoATHOCTeW 3HaHUsA, MOJIyYEHHbIE NpPU H3YYCHHUH MaTepuana JIaHHOU
JTUCLUIUIMHBI, UMEIOT KaK CaMOCTOSITEIbHOE 3HAYEHHE, TaK M MOTYT HCIOJIb30BATHCS MpHU

W3YYEeHUU JAPYTUX JTUCHUTUINH:
— DJIEKTPOTEXHUKA
— DJIEKTPOHUKA

3. O0BeM U TPYIOEMKOCTh JTUCIHILIAHBI
Janaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHIIOB Y4eOHOU
paboThI MO TUCHUIUIHHE (M pactpeieieHUue ITO TPYTI0EMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tabnuiie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITNHBI

. TpynoeMKOCTb IO ceMeCTpam
Bun yuebnoit pabotbl Bcero Npg }1’ No Tﬁﬁ
1 2 3 4 5
Oobwan mpyooemKocmeo OUCUUNIUHDL, 14/ 504 5/ 180 5/ 180 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyeckoi no020moeKu
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHCIIE:

nexmun (JI), (gac) 102 34 34 34

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

(dac)

nabopaTtopHbie paboTsl (JIP), (yac) 51 17 17 17

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

HK3aMeH, (4Jac) 126 45 45 36
CamocmosamenvHnas paboma, Bcero (dac) 174 67 67 40
Buo npomesicymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
mudd. 3auer, sx3amen (3auer, Hudd. 3auq, OK3., OK3.

DK3.*%*) OK3.
IIpumeyanue: " KammIaTCK SK3aMeH
4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIMHBI IO pa3jenaM U BUIaM 3aHSITHIMA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.
Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh
Pazpensbl, Tembl nucuumiinHel | Jlekuuu I13 (C3) (wac) | JIP (wac) |KII (gac) |CPC (uac)
(dac)
Cewmectp 1
Paznen 1. Mexanuka 11 8 7 23
Paznen 2. KoneGanus 1 BOIHBI 11 6 7 23
Paznen 3. MonekynsipHas ¢puzuka 12 3 3 21
Hroro B cemectpe: 34 17 17 67

Cemectp 2




Pasnen 4. DnekTpu4ecTBO 11 7 8 23
Pasznen 5. Maruetusm 11 8 6 23
Paznen 6. Onruka 12 2 3 21
Hrtoro B cemectpe: 34 17 17 67
Cemectp 3
Pazzen 7. KBanroBas onruka 11 5 7 13
Pasnen 8. KBanroBasi MexaHuka 11 9 3 14
Pasnen 9. Craructudeckas Gpusuka 12 3 7 13
Hroro B cemecTpe: 34 17 17 40
Hroro 102 51 51 0 174

IIpakThueckass IOATNOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCST ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymiei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHH IIPUBEICHO B Ta0HIIE 4.

Ta6mmma 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

HOMep pazaciaa Hazpanwne n COACPIKAHNUC PA3ACIIOB U TCM JICKHMOHHOI'O IIMKJIA

Pasznen 1. Mexanuka

IIpenmer mexanuku. Mexanndeckoe nBuwxeHue. Ilonsarue
COCTOSIHUSL U JIETEPMHUHU3M B KIIACCUYECKOW MEXaHUKE. YpaBHEHUS
JBIKEHMS. ['paHMIIBl  IPUMEHMMOCTH  KJIACCUYECKOM  MEXAHUKH.
PensiTuBuCTCKas M KBAaHTOBAsi MEXaHUKa

Kunemartnka nBuKEeHMsT MaTepuanbHOM TOukH. CKOpPOCTh H
yckopenue. HopmanbHOEe M KacaTtellbHOe yCKOpeHHMs. Pannyc KpuBH3HBI
TpackTopuu. OCHOBHas 3ajadya KHHEMATHKH MAaTepUaJIbHOM TOYKH.
KunemaTtuka nBrkeHus aOCOTIOTHO TBEPAOTO Tena. Bparenue TBeporo
Tena BOKPYI HENOABMKHOM ocu. CBS3b JIMHEHWHBIX M YIVIOBBIX BEJIMYMH
IIPU BpaIaTeIbHOM JIBUKEHHH.

Wuepumanenpile  cucrembl  orcuera.  OCHOBHBIE  3aKOHBI
KJIACCUYECKOM JuHaMHKUW - 3akoHbl HproroHa. OcHOBHas 3agaua
JUHAMHUKU MaTepualbHOM TOYKM. HenHepruambHble CUCTEMBI OTCYETA.
Cunpel mHepuuu. 3aKOH coxpaHeHHs ummyibca. LleHTp Macc u ero
nBrxkeHue. CucreMa EHTpa Macc.

Mexannueckass pabota M MoIIHOCTh. KuHeTnueckas >Heprus.
ITons cui. KoHcepBaTMBHBIE W JHUCCUIIATUBHBIE CHJIBL. Y CIIOBHE
MOTEHLIMAJIbHOCTU  TOJII CHJI. 3aMKHYTble M HE3aMKHYTHIE CHUCTEMBI.
ITorenunanpHass dHeprus cuctemsl. CBA3bp MeEXIy NOTEHLHAIbHON
SHEprueil u TOoJeM KOHCEPBATUBHBIX CHJI. 3aKOH COXpPaHEHUs
MeXaHU4YecKoi sHeprun. CucTeMsbl EAVHMII.

MOMEHT CUJIBI 1 MOMEHT UMITYJIbCA. Y pABHEHHE MOMEHTOB. 3aKOH
COXpaHEHMsT MOMEHTa HMIyJbca. MOMEHT HMITylbca TBEpPAOrO Tela
OTHOCHUTEJIbHO HEMOJBMXHOW ocu. MomeHT wuHepuuud. OCHOBHOE
YpaBHEHHE JHMHAMUKHM BpalllaTENIbHOIO JBM)KEHUS TBEPJIOrO TeJa.




Kunerndeckass »SHEprus BpallAIOLIErOCs TBEPAOrO Teja. Y pPaBHEHUS
JBUKECHHUSI U YCJIOBUS PABHOBECUS TBEPAOIO TEA.

[Ipunuun otHocutenbHOCTH [anunes, npeoOpasoBanus ["amuies.
[TocTynatsl crnenuanbHON Teopun OTHOCHTENbHOCTU. I[IpeoOpasoBanus
Jlopenna n cnenctBus u3 HUX. OCHOBBI PENATHBUCTCKOW MEXaHUKH.
WuTepBain, ero MHBapUAHTHOCTb. PenstuBucTCKUN nMMITysibec. OCHOBHOE
YPaBHEHHE DEIATUBUCTCKOM  nuHamMuku. KuHetudeckas dHeprus
penaTuBUCTCKOM 4acTulpl. CBA3b Macchl M 3Hepruu. CBsi3b MEXIY
SHEprued M HMIyJbcoM dacTHlbl. OCHOBHBIE HJeU 0OLed Teopuu
OTHOCHUTEJIBHOCTH

Pasznen 2

®dusuka kojaebaHuii U BOJIH

lapmonunueckuit u AHTapMOHUYECKUI OCIUJUISITOP
(MaTeMaTU4YeCKuii MAasTHUK, (U3UYECKUN MAATHUK, KOJEOAHHS MO
nerctBueM ynpyrod cuibl). CioxkeHue kosieOanuid. OU3UYECKUN CMBICIT
CIEKTPAJIbHOTO pa3IoKEeHUs. Juddepenunansuoe ypaBHEHUE
koneOanuii. CBoOoaHBIe, 3aTyxarouie kojeOaHus. BbIHyXIeHHBIC
Kosiebanusi. Pesonanc.

Kunemartrka BOJTHOBBIX TPOLIECCOB (IIOCKKE U chepuuecKue
BOJIHBI). BonnHoBoe ypaBHeHnue. [Ipuniun cynepno3uiuu. JHeprus
BoIHBL. [ToTOK 3Hepruu. IHTeHCUBHOCTH BOMHBL. CTOSYast BOTHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOH BOJHBI. D dexT Jomnepa mist
3BYKOBBIX BOJIH

Pasznen 3

MonexymsipHas Gpu3uka

TepmoauHaMuyeckue cocTosiHUS U nporecchl. [TonsTre pyHkunu
cocrosiHusl. Buyrpennss sneprus. KonuuectBo Ttemiorsl. Pabora Tena
Opu U3MEHeHMH ero obObema. IlepBoe Hauano TEepMOJUMHAMUKH.
Temnepatypa W BHYTpPEHHSSI OJHEpPrusi Kak (QYHKLUHS COCTOSHUSA.
TemoemkocTs. OHTpomnusa. BTopoe u TpeTbe Havana TEPMOJUHAMHUKH.
Teopemsl Kapno. 3akon Bo3pactanus s3uTponuu. [lopsiiok u decrnopsiok
B nipupoze. TepmoarHamMuueckre GyHKIUH.

WneanbHplii ra3 (ypaBHEHUE COCTOSHHS, BHYTPEHHSS DHEPIUs,
TEIUIOEMKOCTH, ypaBHEHHe ajauabaTel, paboTa MpU  pa3IUYHBIX
nporueccax, 3HTponus). BepostHocTs u (aykryanuu. Pacnpenenenus
MaxkcBemna. CKOpOCTH  TEIJIOBOrO  JBHXKEHUs MoieKyn. CpenHss
KMHETHYecKasi dHeprus Mojekysl. OCHOBHOE ypaBHEHHE KHHETHYECKON
TEOpUU HJCANbHBIX razoB. Pacmpenenenue bonpiMana. DHTponus u
BEpPOATHOCTh. Da30Bble paBHOBECHS W IpEBpalllEeHUs. DIEMEHTHI
HEPaBHOBECHON TEPMOAVHAMUKU. SIBIIEHHA NIEPEHOCA, KUHETUYECKUE
aieHns. KoHneHcupoBanHoe coctossHue. KuHemaTmka W JMHaMHKa
JKUJKOCTEH U ra3oB.

Pazmen 4

DIIeKTPUUIECTBO.

DNeKTpocTaTHKa B BaKyyMme. 3aKOH COXPaHEHHUs JIEKTPUUYECKOTO
sapsina. 3akoH Kynona. Cuctemsl enuuuu. llpuHnmm cynepno3uiuf.
CucteMbl 3apspKEHHBIX YacTHIl. OJEKTpHueckuil aumosib. Pabora cui
DIICKTPOCTaTUYECKOTO Moy TeopemMa O  IHPKYISIIIUM  BEKTOpa
HarpspDKeHHOCTH.  [lOTeHIMANBbHOCTh  DJIEKTPOCTaTHYECKOTO  IOJIA.
HaHpH)KeHHOCTI) M MOTCHIOHUAJ 3JICKTPOCTATUYCCKOTO IIOJIA. CBA3b MCEXKIY
Humu. Teopema I'aycca ansi 2JIEKTPOCTaTHUECKOTO TMOJS B BaKyyMe.
[ [pumenenue Teopemsl ['aycca Kk pacyeTy noJieu.

OnexkTpocTaTHka B BemecTBe. Tumnsl qusnekTpukoB. [omspuzanus

IudNIeKTpUKoB. CBOOOAHBIE M CBA3aHHbIE 3apsaibl. JluanexTpuueckas
BOCIIPUMMYHUBOCTh. JIMdIekTpudeckas NPOHUIAEMOCTh. DJIEKTPHUECKOe




cMmemeHre (MHAykuus). Teopema [aycca Juid 37€KTpUUYECKOrO TOJS B
TURJICKTPUKE. Y CIIOBHUS Ha TpaHMIE paszenia IABYX AMAIEKTpUKOB. Iloie
BHYTPM HpPOBOJHMKA M y ero mnoepxHocTH. OOmas 3agaua
AIIEKTPOCTATUKU. DJIEKTPOEMKOCTh IIPOBOIHUKA.

Konnencaropbl. OHeprust CUCTEMBbI 3JIEKTPUUYECKHX 3apsI0OB.
OHeprusi 3apsHKEHHOTO TNMPOBOAHMKA. OOBEMHAs IUIOTHOCTh SHEPIHU
3JIEKTPUUYECKOIO TOJISL.

VYcnoBus CyHIECTBOBAHMSI AJIEKTPUYECKOTO TOKA. YPaBHEHHE
HENPEepbIBHOCTH. DJEKTPOJBMXKYyIIas cuia. HemoreHuuanbHOCTh MOJIA
CTOpOHHUX cwil. 3akoHbl Oma u J[[xoynsg-JleHna B MHTErpajgbHOW U
nuddepermanbHon hopmax.

Pasnen 5

DNeKTpoANHAMUKA

MarnuTtocTtaTika B BEILECTBE. HamaranueHHOCTb.
MonekynspHable TOKH. MarHutHas BOCIHPUUMYHMBOCTh. MarHutHas
npoHuIaeMoctb. HanpsykeHHOCTh MarHuTHOro noiid. /InamarHeTukw,
napaMarHeTuku, (eppomaretuku. Teopema 0 UHPKYIALUUA BEKTOpA
HANPSHKEHHOCTH MarHUTHOTO ToJis (MHTerpaibHas u nuddepenimanbaas
¢dbopmpbl). YClloBUS HA TPAHUIIE IBYX MAarHETHKOB.

3akoH ®apanest. [IpaBuio Jlenna. CamouHyKUHs.
NunyktuBHOCTh. B3ammuas wuwHaykuus. B3anmHas HMHIYKTUBHOCTD.
O0beMHas IUIOTHOCTh JHEPrMM  MarHUTHOro mois. Buxpesoe
anekTpuueckoe nose. Tok cmemenusa. Cucrema ypaBHeHU MakcBesuia.
Marepuanbhbie ypaBHeHus. KBazucranumonapusie Toku. IHBapUaHTHOCTh
ypaBHeHUH MakcBemia OTHOCHUTENbHO TpeoOpasoBanuii Jlopenuna.
[IpuHIMIT OTHOCUTENIBHOCTH B AJIEKTPOJIMHAMUKE.

Pasznen 6

Orntuka.

BonHoBoe ypaBHEHHE s 2JIEKTPOMarHUTHON BOJHBL. (CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH. Bekxrop IlokHTHHra. MHTEHCHBHOCTH CBeTa.
O¢¢exr J[lomnepa A 3NEKTPOMAarHUTHBIX BOJMH. OTpakeHue U
npenomiieHue cBera. Ontudeckoe wuzooOpaxenue. [lpunuun @epma.
Wntepdepeniust  cBera. KorepeHTHOCTh M MOHOXPOMATHYHOCTb.
Hudpaxnus csera. [Ipunimun I'rolirenca-®@penens. Meroxa 3o @penens.
Hudpakuus OpayHropepa Ha mend U AUPPAKIUOHHONW peIIeTKe.
I'onorpaduu. EcrecTBeHHBIN M MOJIsSpU30BaHHBIN cBeT. 3akoH Maitoca.
[Tonsspu3zanus cBeTa NpHU OTPaXEHUHM M MPEIOMIIEHUH. 3aKoH bprocrepa.
[BoiitHoe nyuyenpenomsieHue. HopManbHas W aHOMallbHas JHUCHEPCHSL.
dazoBas u rpynnosas ckopoctu. @opmyna Panes. Onementslr Oypoe -
ONTHKH.

Pasnen 7

KBanToBas onTuka

TennoBoe uznydyenue ten. 3akoH Kupxroda. 3akoHbl U31ydeHUs
abcomoTHO uepHoro Ttena. KmanroBas rumore3a u Qopmyna Ilnanka.
KBanroBas ontuka. @Poroapdekr, omnbiTel CroneroBa. DOTOHBI.
[aBnenne cBera. KopnycKysaspHO-BOJHOBOW Jyanu3M JJis  CBETa.
Oddext Komnrona.

Pasznen 8

KBanTOBas MexaHuka

Teopusa bopa. Onbitel @panka u I'epma. KopmyckynsipHo-
BOJIHOBOW Jyanu3M Mukpoudactull. ['mmoreza ne bpounsa. Pas3oBag u
TPYIIIIOBas CKOPOCTH BOJIH Jie bpoitns. BonmHoBo# maker. CTaTUCTHYECKOE
UCTOJIKOBaHME BOJH Jn€ bpoitnga. [lpuHnun  HeomnpeneneHHOCTH
I'eitzenbepra. BonHoBas (yHKIMs, €€ OCHOBHBIE CBOMCTBA. OmepaTtopsl
buznuecKux BeNMYMH. BpemMeHHoe U CTallMoOHapHOE ypaBHEHUE
[lIpenunrepa, KBAaHTOBBIE COCTOSIHUS. KBaHTOBBIC YpaBHEHUS JTBUIKCHUS.




CBoOomuas uactuna. Yacrtuma B OECKOHEUHOW ITOTEHIIMAJIBHON SIME.
KBantoBblii ocumuiatop. HyneBas sHeprusi, Hy/neBble KoJeOaHUS.
[TpoxoxkaeHre YacTUIBI 4Yepe3 IMOTCHIMaIbHBI Oapbep. TyHHEIbHBIN
addekr.

ATOM BOZOpOJAa B KBAHTOBOW MexaHuKe. KBaHTOBbIE uwMcIa.
OpOuTanbHBIi MEXAaHUYECKHMM W MarHUTHBIH MOMEHTBHI JJIEKTpOHA B
atome. OpOuranpbHoe rupoMarHutHoe oTHomieHue. OmnbiT IllTephna u
I'epnaxa. CnuH snexTpoHa. I[IpuHIUD TOXAECTBEHHOCTH MHUKPOYACTHII.
@®epmuonbl U 0030HBL. CHUMMETpUST BOJHOBOM (DYHKIHUU CHCTEMBI
onuHakoBbiX vacTuil. Ilpumamun Ilaymu. OObsicHeHHE NEPUOIMYECKON
cuctemsl iemeHToB J[.M.MenaeneeBa. DHEpreTUUeCKUid CIEKTP aTOMOB
1 MoJieKyJl. [Ipupoaa XMMUYECKOI CBA3H.

Paznen 9

Craructuueckas pusnka
Craructuueckuii metos. ®a3zoBoe npoctpancTBo. Pacnpenenenue
['u66ca. CraTucTrueckoe UCTONIKOBaHUE SHTponuu. CBOOOIHAS SHEPTHUS.

CTaTI/ICTI/I‘-IeCKoe OIIMCAHHUC KBaHTOBOfI CHUCTCMBI, pa3111/1qne MG)KI[y
KBaHTOBOMEXAHUUYECKON u CTATUCTHUYECKON BEPOSITHOCTSIMHU.
Knaccuueckas CTaTHUCTHKA MakcBenna-bosnsiimana. KBanrtoBbie

cratuctukn @epmu-/upaka u boze-Diinirerina. CpaBHEHUE pa3IMYHbIX
CTaTHUCTHK.

Pactipenenenne  ®epmu-/lupaka 118 3JIEKTPOHHOIO — Trasa.
OnexkTpoHbl B Kpuctajuiax. OHepruss @epmu, BBIPOKIECHHBIM U
HEBBIPOXKJICHHBIM  DJIEKTPOHHBIM ra3. OJIEKTPOHHAs TEIUIOEMKOCTb.

TennoeMKoCTh KpUCTAIMYECKOM pemeTkd. Kiaccuyeckas Teopws,
teopus DiiHmTeiHa u Jle6as. ®ononsl. DOTOHHBIH ra3.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 anx No
Ne | Temsbl npaktuyeckux | @opmbl NpaKTUUECKUX | TpydoeMKOCTh, |MPAKTUYECKOM |pa3aena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | IMCIIMIT
(gac) JIUHBI
Cemectp 1
1 Kunemaruka u Pemrenue 3amau 2 2 1
IUHAMHKa

MAaTepHAIbHON TOUYKHU

2 Kunemartuka u Pemenue 3amau 3 3 1

IMHAMHKa
abCOIFOTHO TBEPIOTO
Tea
3 | CneuunanpHasi TeOpHs Pemenue 3amau 3 3 1
OTHOCUTEIHLHOCTH

4 Kunemaruka n Pemenue 3agau 3 3 2
IUHAMHKa KoJieOaHuH

5 XapaKTepUCTUKH Pemenwue 3amaq 3 3 2
BOJIHOBBIX IIPOIIECCOB

6 MomnexyssipHO- Pemnrenue 3amau 3 3 3
KHHETUYECKasi TEOPHsI

Cemectp 2
7 | Hanmpsxennoctu | Pemenue 3anau | 3 | 3 | 4




MMOTEHIIAAT
3IEKTPOCTATUYECKOTO
OJISt

JBr>xenue
3apSYKEHHBIX YaCTHUIL
B
3IEKTPOCTATUUECKOM
110JIE

Pemenue 3amau

HusnexkTpuku B
AIEKTPUUECKOM TIOJIE.
Konpgencarop

Pemrenue 3amgau

10

XapaKkTepUCTUKHU
JIEKTPUUECKOr0 TOKa

Pemenue 3amau

11

Nunykius
MarHuTHOTO TIOJIA.
Cuiibl B MArHUTHBIX
MTOJISIX

Pemenue 3amau

12

3aKoH
NIEKTPOMAarHUTHOU
uHaykunn Papanest.
PaboTa B MarHuTHbBIX
IIOJIAX

Pemenue 3agau

13

HNuTtepdepenmus,
nudpakius,
MoJIApU3aIus

Pemenue 3agau

Cemectp 3

14

Temnosoe
U3IIy4YeHHE,

dorord ekt

Pemenue 3agau

15

Dddext Komnrona,
CBOMCTBa (POTOHOB

Pemenue 3agau

16

AToM Boaoposa.
ITocTtynarter bopa

Pemenue 3amau

17

CootHomeHne
HEOIPEETEHHOCTEN
I'eiizenOepra, BOJIHBI

ne bporins

Pemenue 3agau

18

YpaBHeHue
[IIpenunrepa
[ToreHmaneHbIe
Oapbepbl

Pemenue 3agau

19

KBauToBas
CTaTUCTHKA

Pemenue 3agau

Bcero 51

51

4.4. JlaGopaTopHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

Ne
n/

HaunmenoBanme nabopaTopHbix paboT

TpynoemMkocTsb,
(gac)

N3 Hux
MIPAaKTUYECKOU

Ne
paznena




MOJITOTOBKH, TMCIIATT
(dac) JIUHBI
Cemectp 1
1 MastHuk MakcBenia 4 1
2 HaknoHHbIN MasgTHUK 4 2
3 | CTronkHOBEHHUE IIAPOB 3 1
4 | MaremaTHueckuii 1 000POTHBIN 3 2
MasITHUKH
5 | OnpexneneHue CKOPOCTH 3ByKa B BO3yXe 3 3
Cemectp 2
6 | OnpeneneHue MEKTPOEMKOCTH 4
KOHJICHCATOPa
7 HccnenoBanue penakcammOHHBIX 4
KoJIeOaHui
8 | OnpexneneHue rOpU30HTAILHON 3
COCTABJISIOIIEH HAIIPSIKEHHOCTH
MarHUTHOTO TOJIs1 3eMITH
9 | Ompenenenue yaensHOTO 3apsiia 3
AJIEKTPOHA
10 | Komsua HerotoHa 3
Cemectp 3
11 | IlpoBepka 3aKOHOB TEILJIOBOTO 4
U3JTYYCHUS
12 | Buemnuit porosddext 3
13 | Usydenue criekTpa aroma BOJOpO/Ia 4
14 | OmnpenencHue MOTCHIIMATIOB 33
BO30YK/ICHHS aTOMOB
15 | Onpenenenue YHEPTUU 0. — YACTHI] 110 3
npoOery B Bo3Jlyxe
Bcero 51

4.5. KypcoBoe npoeKkTUpoBaHUE/ BHIIOTHEHUE KYPCOBOM PabOThI
Y4eOHBIM MIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
Bux camocrositensHOM paboThI
qac qac qac qac
1 2 3 4 5
N3yuenue TeopeTnyeckoro Marepuana 59 23 23 13
nquctumingel (TO)




[TonroroBka K TeKyIiemMy KOHTPOJIIO

ycnesaemoctu (TKY) 95 21 21 13

[ToaroroBka K MpOMEXKYTOUYHOM

arrecrarmu (ITA) 60 23 23 14
Bcero: 174 67 67 40

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIMXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-METOIMUECKUE MaTepHalbl JIJII CAMOCTOSITEIIbHON pabOThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeyaTHBIX U AITEKTPOHHBIX YUEOHBIX U3TaHUI
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHHIM

HIudp bubnuorpaduyeckas ccpuika KonmdecTBo 3K3eMILISPOB B
oubnroTeke(kpome
AJIEKTPOHHBIX IK3EMILISIPOB)

[53(075)] CasenbeB U.B. Kypc o0mieit pusuku: Yueonoe nmocooue | ®O(4), 'C(94), 'CU3(1)
B 3 T. 2014. T.1. Mexanuka. MonekymnspHas puszmka

[53(075)] CasenbeB U.B. Kypc obmieit pusuku: Yueobnoe nmocooue | ®O(4), 'C(94), 'CU3(1)
B3 1.2014. T.2. DnekTpuuecTBo U MarHeTu3M. BosHbI.
Onruka.

[53(075)] CasenbeB U.B. Kypc obmieit pusuku: Yuedbnoe nmocooue | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBantoBas ontuka. AToMHas pu3HKa.
®usuka TBEpAOro Tena. Pu3uka aTOMHOTO sA/ipa U
DIIEMEHTAPHBIX YaCTHUI]

[53(075) C12 | CaBennes U.B. Kypc pusuku: YuebHnoe nocobue B 3.T. DO(2), 'C(98)
T.2. OnextpuuectBo. Konebanus u BoaHbl. BonHoBas
ontuka. 2008

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

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

T76]

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

M1 (8)

[531 B83] Hponos N.E. Mexanuka: OcHoBHbIE 3aKOHBL. M.: ®us- I'CU3(1), CO(1), ®O(4)
MaTiauT, 2015 DO(2), I'C(66),

[ 537(075) Hponos N.E. Dnekrpomarnetuzm. OCHOBHBIE 3aKOHBI. CO(1), TIT°(18)

1183]

2015




534.2(075)

Hponos MN.E. Bonnossle mporeccsl. OCHOBHBIE 3aKOHBI.

DO(63), I'C(14), III'(8)

N183] 2015

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

183 2015

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

2015

TCIICKO

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHK ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOPMaLMOHHO-
MMYHHMKAIIUOHHON ceTu «VHTepHET», HEOOXOAMMBIX JJS OCBOCHUS JUCLMILINHBI
npuBe/ieH B Tabsmie 9.

Tabmuuma 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BATEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TeHeKOMMYHHKaHHOHHOﬁ CCTHN «I/IHTepHeT »
URL anpec HanmeHnoBanue
(http://lib.aanet.ru/) bubmmorexka I'VAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusuka 3

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp nUCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabmuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOTo 00€CIICUCHUS

Ne i/t

HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE
[lepeuens WMCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
Tabmmite 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a

CocraB MaTepuHaIbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOM JUIsi  OCYIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBlIeH B Tabmuiel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKOH 0a3bl

Ne | HawmmeHnoBaHHMe cOCTaBHOM 4acTH MaTepUaTbHO-TEXHUUYECKON Howmep aynutopun
n/n 0a3bl (mpu HEOOXOMMOCTH)
1 | JlekumoHHas ayAuTOpUS
2 | CnenmanmusupoBaHHas jJadoparopus «MexaHuKa» 31-04
3 | Cnenuanu3upoBaHHas 1abopaTopus «DIEKTPOMAarHETU3M 32-04
4 | CrnenmanusupoBaHHas gaboparopus «ONTHKa 32-06



http://lib.aanet.ru/

| 5 | Cnenmammsupoannas naboparopus «Ksantosas Pusnxay | 32-03, 32-05

10. Omnenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTECTAIlH
00ydJaronuxcs mo IMCUUILTMHE TpUBe/IeH B Tabnwuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTaIllun

Buj npome)xxyTouHOM aTTecTaluu IlepeueHb OLICHOUYHBIX CPE/ICTB

OK3aMeH Crrcok BONPOCOB K 3K3aMEHY

10.2. B kayecTBe KpUTEpUEB OIECHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIUH 00ydJarouMMHCs MpUMEHseTCsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtbHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCUTETa,  IIpaBUJja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OreHKa KOMITETEHITUN
5-0ayuipHad mIKaia

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYpHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITSIIbHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBAET U ApPTYMEHTUPYET BhIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHas, TPaMOTHO H
[0 CYIIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATyPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKON JESITEIHLHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOH CIIeMATN3NPOBAHHBIX TTOHSTHH.

«XOPOIIIO)»
«3aYTEHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYILIECTBY H3JaracT €ro, ONHUPasCh Ha 3HAHMUS TOJBKO OCHOBHOWU
JTUTEpaTypHl;

— JIOIyCKAeT HeCYIIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM INPUMEHECHHH 3HAHMI
HallpaBJICHUS;

— c1abo apryMeHTHPYeT HayuHbIe MOJI0KECHHUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 0000IICHUH;

— YAaCTUYHO BJIAJIEET CUCTEMOM CNEIUATU3UPOBAHHBIX MOHSITUH.

«yZI0BJIETBOPUTEITLHOY
«GauTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTENbHOM YacTW MPOrpaMMHOIO
MarepHaa;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIPH
paccMOTpeHHH po0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MOJIOKECHHUS,;

— He QOopMYJIMPYET BHIBOJAOB U 000OLICHHI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3amaun) ass sK3aMeHa mpeIcTaBiIeHb! B Tabuie 15.



Tabmuia 15 — Borpocs! (3amaun) s 2K3aMeHa

e [lepeuenp BonpocoB (3aa4) A IK3aMEHa Koz
1/ WHJUKATOpa
Cemectp 1
1 OcHOBHBIE KHUHEMaTHYECKUE MOHATHA. KnHeMaTnka MaTeprabHOU OIIK-1.3.1
ToukH. CKOPOCTh U YCKOPEHUE MaTepHaIbHOM TOUKHU
2 YckopeHue npH MmIoCKOM KPpUBOJIUHEHHOM JIBUKCHUU OIIK-1.VY.1
3 KunemaTtuka abCOFOTHO TBEPJIOTO TENa OIIK-3.3.1
4 CBs13b JINTHEHHBIX M YTJIOBBIX BEITMYUH OIIK-3.VY.1
5 O00011IeHHBIE KOOPIUHATHI U CTETICHH CBOOO,TBI OIIK-3.B.1
6 OcHoBHasl 3a/1a4ya KHUHEMATUKU JJI1 MaTEpUaIbHON TOYKU OIIK-1.3.1
7 3axkonbl HproTOHA OIIK-1.V¥.1
8 3akonsl Kemnepa u 3aKk0H BCEMUPHOTO TIATOTEHUS OIIK-3.3.1
9 [TpuHIIUTT IETEpMUHM3MA OIIK-3.¥.1
10 3aKOH COXpaHEHMsI UMITYJIbCa OIIK-3.B.1
11 Teopema o0 IBHKEHUU IIEHTPA MacC OIIK-1.3.1
12 I'paBuTaIIMOHHAS M MHEPTHAS MAaCChI OIIK-1.V¥.1
13 MOMEHT CUJIBI U MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB OIIK-3.3.1
14 3aKOH COXpaHEHHsI MOMEHTa UMITYJIbCa OIIK-3.V.1
14 CexTopuaibHas CKOPOCTh OIIK-3.B.1
15 Pabota, MOLITHOCTH 1 KMHETHUYECKAsi SHEPTUsI OIIK-1.3.1
16 IToTennuanbHbIE ¥ HEMOTEHIIHAIBbHBIE CUIEI OIIK-1.¥.1
17 [ToreHnnanbHas SHEPTHUs, 3aKOH COXPAHEHNS MEXAHUUYECKOM dHEPTUn OIIK-3.3.1
18 MomeHT uHepuuu OIIK-3.V.1
18 Teopema IlITeitnepa OIIK-3.B.1
19 MomeHT umnysbca adCoJIFOTHO TBEPJOTO Teja OIIK-1.3.1
20 Kunernueckas sueprus ATT. Pabota u moutHocts Bpammenus ATT OIIK-1.V.1
21 [Tpunuun otHOcuTEeNbHOCTH ["anumnes OIIK-3.3.1
22 OxcnepuMeHTanbHble npeanocsliku CTO OIIK-3.V.1




23 [Toctynats! DifHTeliHa, peodpa3oBanus JlopeHma OIIK-3.B.1
24 CrnenctBus u3 npeodpazoBanus Jlopenia. 3akon cinoxenus ckopocreit B | OIIK-1.3.1
CTO
25 Wutepran OIIK-1.V.1
26 PengaruBucTcKas IUHAMUKA OI1K-3.3.1
27 WNHBapuaHTBl TEOPUU OTHOCUTEIBLHOCTH. [[pHHIINI SKBUBAJICHTHOCTH OIIK-3.VY.1
28 HewnHeprinanbHbIE CHCTEMBI OTCUETA OIIK-3.B.1
29 Huddepennnanbaoe ypaBHeHHE KoneOaHUN TPY>KUHHOTO MasTHuKa, ero | OIIK-1.3.1
pelieHne
30 BexropHas nuarpamMma OIIK-1.V.1
31 DHeprusi rapMOHUYECKUX KOJIeOaHU OIIK-3.3.1
32 VYcnoBusi BOSHUKHOBEHHUS KOJIeOaHUM OIIK-3.VY.1
33 du3nuecKuil 1 MaTeMaTHYECKUN MAaSTHUKU OIIK-3.B.1
34 3aryxaromue Kojiebanus OIIK-1.3.1
35 Bremnyxaennsie konebanus. Pesonanc OIIK-1.¥.1
36 CrnoxxeHue xKonebaHuii OHOTO HapaBJIeHHUs ¢ oquHakoBbIMU yacTtotamu | OIIK-3.3.1
37 CrnosxeHue B3aMHO NMEPIEHANKYIISIPHBIX KoJeOaHu OIIK-3.V.1
38 Bomnubl. OCHOBHBIE TTOHSATHUS OIIK-3.B.1
39 VYpaBHeHue Oeryiiei BOIHbI OIIK-1.3.1
40 BonnoBoe ypaBHenne. CKOpOCTb BOJHBI B YIIPYTO# Cpelie OIIK-1.VY.1
41 OHeprus BOJIHbI OIIK-3.3.1
42 NHTEHCUBHOCTH BOJIHBI OIIK-3.V.1
43 A dexr Homnepa OIIK-3.B.1
44 Hudpaxuus Boad. [Tpuniun [Noiirenca OIIK-1.3.1
45 WuTepdepenius BoJIH OT ABYX HCTOYHUKOB OIIK-1.V.1
46 Crostune BOJTHBI OIIK-3.3.1
47 Jucnepcusi, rpymnmnoBasi CKOpOCTb BOJH OIIK-3.V.1
48 Wneansuslii ra3. JlaBieHUEe Ha CTEHKY COCYa OIIK-3.B.1




49 [TapameTpsl cOCTOSIHUSA, TEMIIEpaTypa. Y paBHEHUE COCTOSHUSA, OIIK-1.3.1
(GYHKIHS COCTOSTHUS
50 BHyTpeHHss1 sHEprus u1eanbHOro ras OIIK-1.V.1
51 PaboTa uneansHoro raza B pa3audHbIX TEPMOJIMHAMUICCKUX OIIK-3.3.1
IpoLeccax.
52 [TepBoe Hayano TEPMOTUHAMHUKH. OINK-3.V.1
53 AnmabaTuyeckuii mporecc. OIIK-3.B.1
54 [uka Kapho OIlK-1.3.1
95 PaGora TemnoBoro aBuraTens OIlK-1.VY.1
o6 OO6paTUMOCTh TEPMOJMHAMUYECKUX MTPOLECCOB, TeopeMbl KapHo OIIK-3.3.1
o7 Hepasencto Knaysuyca. DuTponus OINK-3.V.1
58 DHTPOIUS U BEPOSTHOCTD OIIK-3.B.1
39 bapomerpudeckas popmyna. Pactipenenenne bonpiimana OIIK-1.3.1
Cemectp 2
1 Hanpsx€HHOCTB 2nekTprudeckoro nois. [IpuHnun cyneprno3unun OIIK-1.3.1
[Torennuan anexrpudeckoro nois. [Ipunuun cynepnosuuuu. Teopema o | OIIK-1.V.1
2 LUPKYJSIuU BekTopa E
3 ITotok BekTOpa E. Teopema I'aycca muis Bextopa E OIIK-3.3.1
4 CunoBble TMHUY U 3KBUIIOTEHLIMAIbHBIE TIOBEPXHOCTU OIIK-3.V.1
5 Cnencreus u3 reopeMsl ['aycca OIIK-3.B.1
6 Hanpsk€HHOCTE U MOTEHIMA JIEKTPUYECKOTO JUIIOIIS OIIK-1.3.1
7 DIEeKTPUYECKHI TUMOIL BO BHEIITHEM T10JIE OIIK-1.VY.1
3 [TpOoBOAHMKY B 3JIEKTPUUECKOM T1OJIE OIIK-3.3.1
Husnextpuku. Bektop snexrpuueckoit uaaykuun. Teopema 'aycca s | OIIK-3.V.1
9 BekTopa D
10 I'pannunblie ycnoBus 1t BekTopoB D u E OIIK-3.B.1
11 DnekTpoéMKoCcTh. KoHIeHCcaTOphl OIIK-1.3.1
12 | HapamienbHoe i MoCie10BaTeIbHOE COCAMHEHUE KOH/ICHCATOPOB OIIK-1.V.1
DHeprus AMEeKTPUIECKOro Mo OIIK-3.3.1

13




14 OnexTpuueckuil Tok. [IMoTHOCTH TOKa OIIK-3.V.1
15 3akonbl OMa B 0OBIKHOBEHHOU U AuddepeHInaabHoi popmax OIIK-3.B.1
16 3akon Oma 111 3aMKHYTOH TIeTTH OIIK-1.3.1
3akonsbl J[xoyms — Jlenna B 0ObIKHOBEHHOU 1 U depeHITHaTBHON OIIK-1.VY.1

17 dbopmax.
18 MarauTHast UHIyKIUs OIIK-3.3.1
19 3akon buo — Casapa — Jlamiaca OIIK-3.VY.1
20 MarnuTHas UHIYKIUS IPSMOTO MPOBOJIA C TOKOM OIIK-3.B.1
21 B3aumoneiicTBre MpOBOJHUKOB C TOKAMU OIIK-1.3.1
22 JIM1oNbHBIA MarHUTHBI MOMEHT. MarHuTHOE 10JIe KOHTYpa ¢ TOKOM OIIK-1.V.1
23 MarauTtHas MHAYKUWS IBUKYILIErocs 3apsaaa. Bzanmoneicteue OIIK-3.3.1

JBWDKYIIUXCS 3apsi/I0B

24 JIBrKeHHE 3apsKEHHBIX YaCTULL B MATHUTHOM I10JIE OIIK-3.V.1
25 Teopema o UpKymIsAIMK BekTopa B OIIK-3.B.1
26 MarnuTtHas UHAYKIHS TOPOHIA U COJICHOUIA OIIK-1.3.1
27 Mexanudeckas paboTa B MarHUTHOM T10JIe OIIK-1.V¥.1
28 Maruutssblii notok. Teopema I'aycca nyist Bexktopa B OIIK-3.3.1
29 MarsHuTHBIN IUMOJIL B MAarHUTHOM I10JI€ OIIK-3.VY.1
30 Marueruku. Teopema o nupkyasuuu Bekropa H OIIK-3.B.1
31 | SBnenue peppomarHeTuzMa OIIK-1.3.1
32 DNEKTPOMAarHuTHAas NHIYKIHS OIIK-1.V.1
33 Camounnykuus. Bzaumnaas nHAyKIus OIIK-3.3.1
34 OHeprus MarHUTHOTO TIOJIS OIIK-3.V.1
35 BuxpeBoe aniekTpudeckoe moiie OIIK-3.B.1
36 Tox cmerneHus OIIK-1.3.1
37 VYpaBHenust Makcgeiia OIIK-1.V.1
38 BonHoBoe ypaBHEHHE 3I€KTPOMarHUTHOTO MO OIIK-3.3.1
39 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH OIIK-3.V.1




40 3aKOHBI IPEJIOMIIEHUS U OTPAXKEHUS CBETA OIIK-3.B.1
41 KorepeHTHOCTH CBETa OIIK-1.3.1
42 HNHuTtepdepeHius cBeTa OT AByX HCTOYHUKOB OIIK-1.VY.1
43 Hudpakmus. [puamun [oiirenca — @penens OIIK-3.3.1
44 3onbl Openens. dudpakuus Opayarodepa Ha mienu OIIK-3.VY.1
45 Hucnepcus ceera OIIK-3.B.1
46 Judpakumonnas pemeérka OIIK-1.3.1
47 [Tonstpuzanus cera OIIK-1.V.1
48 Crenenb noJisipu3anuu. 3akoH Mairoca OIIK-3.3.1
Cemectp 3
1 TemoBoe U3yueHue OIIK-1.3.1
2 3aKOHBI U3TYYEHHUST A0COIIOTHO YEPHOTO TEa OIIK-1.¥.1
3 ®opmyina Penes — Jlxxunca. Pacnpenenenue [1nanka OIIK-3.3.1
4 dotord ekt OIIK-3.V.1
3) TopM0O3HOE PEHTTEHOBCKOE U3ITyUeHUE OIIK-3.B.1
6 ®oronsl. KoprnyckynspHO — BOTHOBOU Ayanu3M AJisi CBETa OIIK-1.3.1
7 A¢pdexr Komnrona. Omnupuyeckne 3akoOHOMEpHOCTH B criekTpax aroma | OIIK-1.VY.1
BOJIOpOJIA
8 Monens aroma no Tomncony OIIK-3.3.1
9 Mogens atroma o Pezepdopay. IToctynarsr bopa OIIK-3.V.1
10 Teopus bopa — 3ommepdenbaa OIIK-3.B.1
11 Bonanst ge bpoitns OIIK-1.3.1
12 Bonnosas pynkuus OIIK-1.V.1
13 VYpasuenue llpénunrepa OIIK-3.3.1
14 CootHouenue HeonpeaenéHuocrel I eitzendepra OIIK-3.V.1
15 MuxkpoyacTulia B OTHOMEPHOM IMOTEHIIUAIBHOM IME C 00-MU CTEHKaMU OIIK-3.B.1
16 MukpoyacTuiia B TpEXMEPHOM HEMTPOHHUIIaeMOM NoTeHIanbHoM siimuke | OIIK-1.3.1
17 CTONKHOBEHHE MUKPOYACTHIIBI ¢ TOTEHIIMATIBHBIM OapbepoM OIIK-1.V.1




18 MuxkpoyacTuiia B HEIPOHULIAEMOH cepe OIIK-3.3.1
19 ["apMoHWYECKHIA OCITUIUIATOP B KBAHTOBOM MEXaHUKE OIIK-3.VY.1
20 KBaHTOBBII poTaTop OIIK-3.B.1
21 ATOM BOZIOpO/Ia B KBAaHTOBOM MexaHuke. CriuH OIIK-1.3.1
22 ToxaecTBeHHOCTh KBaHTOBBIX yacTull. [Ipuniun [Taynu OIIK-1.¥.1
23 3anonHEeHHne AEKTPOHHBIX 000104eK. Tabnuia Menaeneena OIIK-3.3.1
24 XapaKkTepUCTUIECKNE PEHTTEHOBCKHUE CIIEKTPHI OIIK-3.V.1
25 DHeprusi CBSI3U B MOJICKYJIE OIIK-3.B.1
26 Pacnpenenenne @epmu - upaka OIIK-1.3.1
27 Pacnpenenenue boze - DiiHiTeiina OIIK-1.¥.1
28 DHepreTUYeCcKre 30Hbl B KpUCTAJLIAX OIIK-3.3.1
29 [TpoBOIUMOCTBH MOIYTIPOBOAHUKOB OIIK-3.V.1
30 CHOHTaHHbBIE U BBIHYK/JEHHBIE TIEPEXObI OIIK-3.B.1
31 [Tpunuun pa®oTsl 1a3epa OIIK-1.3.1
32 Krnaccudaeckas teopus teruioemkocTs [ronmonra u [Itn OIIK-1.V¥.1
33 KBanTtoBas Teopus TEMI0EMKOCTH DWHINTEIHA OIIK-3.3.1
34 KBanToBas Teopus terioeMkocTH JleGas OIIK-3.V.1
35 KoHTakTHBIE ABIEHUS OIIK-3.B.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/t

Kon

[Tepeuenn BompocoB (3amay) A1 3a4eTa / In . 3a4€Ta
P p ( A )H a (bq) HHJWKaTOopa

Y4eOHbIM NJIAHOM HE IPeAYCMOTPEHO

[lepeuenr TeM [N KypCOBOTO MPOEKTHPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepeyern TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOTHEHUSI KYPCOBOM paObOTHI

[TpuMepHBIii IepedeHb TeM Il KYpCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/m .
KypcoBOl paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel i1 mpoBeneHUsT NPOMEXYTOYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

IIpeJICTaBJICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB




[IpumepHBIii nepeueHb BOIPOCOB sl TECTOB

Kon
HHUKATOP
a

Tect 1

1. AGCOJIIOTHO TBEPJIOE TEJIO MOKET COBEPIIATH CICIYIOUIUE ABUKCHUS. . .
a) TOJBKO BpalaTeIbHOE, 0) TOJIbKO TIOCTYIATEIBHOE,

B) U3MEHATH (OPMY MO ICHCTBUEM BHEIIHEH CHIIBI,

T') TOJIBKO MTOCTYMNATeIbHOE U BpalllaTelbHOE.

OIIK-1.3.1

Yucno creneneld cBOOO1bI MATEPUAIBHON TOYUKH ...
a) BCerzia paBHO TpeM, 0) BCEeria paBHO JBYM, B) BCETJla PaBHO €IMHHMIIC,
T') 3aBUCHT OT OT'PAaHUYCHUI B JBMKCHHUH TEJIa, HO HE TPEBOCXOIUT TPEX

OIIK-1.3.1

Bri6epute npaBuibHyI0 (popMyity AJiE MOMEHTA UMITYJIbCAa MaTepUuaibHON
TOYKHU.

OIIK-1.3.1

Kakas mexanuueckasi BeJIMYMHa HE OCTAETCSl IOCTOSTHHOW MTPU IBUKECHHUH
riaHeThl BOKpYT CosiHIIa 1O 3juincy?  A) UMITYJIbC IUIAHETHI, 0)
MOMEHT UMITYJIbCA, B) MEXaHHUYECKas YHEPTrusi, I') Macca IJIAaHETHI.

OIIK-1.3.1

YBenuyeHue noiaHoM MeXaHN4eCKO 3HEPrul CUCTEMBI COTIPOBOXKIACTCS
a) peBpallleHueM BHYTPEHHEN SHEPTrul B MEXaHUYECKYIO,

0) mpeBpalIeHNEM MEXaHUUYECKON YHEPTHH BO BHYTPEHHIOO,

B) MPEBpAIlEHUEM TOTEHLIUAIBHOW SHEPTUN B KHHETUYECKYIO,

I') IpEeBPALICHUEM KUHETUUECKON 3HEPTUH B OTEHUUAIbHYIO.

OIIK-1.3.1

. HBapuaHTOM B TEOpPUM OTHOCUTEJILHOCTH SIBJISETCA ...
a) peNsATUBHUCTCKAs Macca,  0) PEeIITUBUCTCKUN UMITYJIbC,
B) KWHETUYECKAasl SHEPrus, TI) IOJIHAs SHEPTrusi, 1) SHEPrus MOKOS.

OIIK-1.3.1

7. MaTepuanpHasi TOUKa HAYMHAET JIBUTATHCS 110 OKPYKHOCTH
pamuycom R =0,9M ¢ TaHreHIMAaTbHBIM YCKOPEHHEM

2 o«
a,E =6 M/C . Halitu monnoe YCKOPCHUC TOYKH B MOMCHT BPCMCHU

t=0,25c

a) 2,5M/C2, 0) 6,5M/C2, B) 8,5M/02, T) 9,5M/C2, 1)

OIlK-2.3.1

15 M/c2

Kocmuueckuit kopabib amxkercs co ckopocteio V = 0,8-C.
KocMOHABT nepKHT cTepKeHb ¢ COOCTBEHHOM UTMHOM 1 M B
HaINpPaBJICHUHU, IEPIICHIUKYIISIPHOM CKOpOCTH Kopalis. Kakoi
OyAeT IUIMHA CTEeP>KHsI AJIs1 HEMOIBUKHOTO Habro1aTess?

a)0,6 M, 6)08M, B)IM, T)I125mM, 1)53m.

OIlK-2.3.1

Tect 2

. UTo XapakTepu3yeT HOpMaJIbHOE YCKOpPEHHE?  a) U3MEHEHHUE CKOPOCTH 10
BENMYNHE, 0) N3MEHEHUE CKOPOCTH 10 HAIIPABJICHHUIO, B) U3BMEHEHHE CKOPOCTH
10 BEJIMYUHE U

HaIpPaBJIEHUIO

OIIK-1.3.1

. B kakom cnyuae ummynbe Tea Oy1eT 0CTaBaThCsl MOCTOSHHBIM?

a) Bcerna, 6) B cimydae, xorzma Ha Teno He JMEHCTBYIOT CHJIBI WJIU JIEHCTBHE
ATHX CHJI CKOMIIGHCHPOBAHO, B) B ciyuae, kornia Teno ABUXKETCS MO MPsIMON
nuHuY, T) B ciydae, korga Teno IBMXKETCs IO OKPY>KHOCTH

OIIK-1.3.1

MaTCpI/IaJ'ILHaH TOYKa, IMOJABCIICHHAsA Ha HEBECOMOI HepaCTH)KHMOﬁ HUTH,
COBCpHIACT ABUXKXCHUC B BepTHKaHBHOfI IUIOCKOCTH. B KakoM IOJI0OKEHUHU
MOMCHT MMITYJIbCA MaKcuManceH?

OIIK-1.3.1




1. MOMCHT HMIIyJbCa BO BpEMsd JBHKCHHUA HMCCT IIOCTOAHHOC
HCHYJICBOC 3HAUYCHUC

2. MOMEHT UMITyJIbCa PaBEeH HYJIIO, T.K. IBUKEHHE TeJla IIJI0CKOe

3. MOMEHT UMITYJIbCA PABEH HYJIIO, T.K. IBUJKEHHUE TeJIa MOCTYNaTeIbHOE
4. MOMEHT UMITyJIbCa MAaKCUMAJIEH B CAMOM BEPXHEM I10JIOKEHUH

o. MOMEHT UMITYJIbCa MAaKCUMAJIEH B CAMOM HIKHEM IOJIOKEHUU

4 | Pagnyc Tonkoro obpyda yBeJIWuuiId B 2 pa3a, a Maccy yMeHbIwm B 2 paza. | OIIK-2.3.1
Kak M3MEHUTCSI MOMEHT MHEpUUU 00pyda OTHOCHTEIBHO OCH, MPOXOIAIINI
yepes ero ueHtp?

a) He M3MEHHUTCS; O) yBeIMuuTCs B 4 paza; B) yBEIMUMUTCS B 2 pasa; T)
YMEHbIIUTCS B 2 pasa.

5 | U3 npuBeeHHBIX HIXKE COOTHOILIEHUN KJIACCUUECKOW MeXaHuKH ykazaTth Ty, | OIIK-1.3.1
KOTOpasi CIpaBe/UIuBa B TEOPUU OTHOCUTEIILHOCTH, €CJIU MO/ BETUUYUHON m
HMMETh B BUJIY PEIIATUBUCTCKYIO Maccy?

1.dP=mdV 2.dP=madt 3.dE, =(PdV) 4.dE =m(dV) 5.dE, -

6 | Yrom moBopoTa KoJjieca U3MEHSAETCS CO BpeMeHeM 110 3akoHy ¢(t) =bt, rae

b =01paod/c’. Uemy paBHa yrioBas ckopocTs (@ ) kKoieca uepes 10 c.
a) 2,5 pag/c , 6) 0,5 pan/c, B) 1,0 pan/c

7 | HorenumaneHast sHeprus vactunsl U=al/y ,rme a = 10 JDx. [Ipoeknus | OIIK-2.3.1
cunel Fy B Touke (1,1)m paBna: a)2 H, 6) OH, B) 10 H.

8 |. B kakoM cirydac MOMEHT UMITYJIbca Tea OyneT ocraBathes moctossHabM? | OITK-1.3.1
a) Bcerna, 6) B ciydae, korga Ha Teno He AEUCTBYIOT CHIIBI WM JIEWCTBUE
ATUX CUJI CKOMIIEHCHPOBaHO, B) B ciydae, Korna Teno ABUKETCS MO MPSIMO
auHUH, T) B cioydae, koria Teno ABMKETCS IO OKPYKHOCTH.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIONIMEe  HPOLEIyphl  OLIEHUBAHUS
MHAMKATOPOB, XapaKTepU3YIOLIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIUX NOPSAAOK M MPOLEAYPY
IIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTaluy 00yJaromuxcs
I'VAIL

11. Meroauyeckue yka3aHus i 00y4JarOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckre yka3zaHus [7sS OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWEe ydeOHOoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOTYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MpOOJeM JUCHMIUIMHBI, METOJOB HAYYHOTO ITO3HAHWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JICKIHs BBITIONHSET METOI0JIOTHUYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (DYHKIUHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUSA, €€ MpoOJEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHE O AUCIUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTHHAMH.

[IragupyeMble Pe3YIbTATEI IIPH OCBOEHUH 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTeEpPHAa;




— TIOJIy4YEHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX ONpPEETAETCS IEIEBOM YCTAHOBKOM K K10 KOHKPETHON TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEIICM;

— pa3BuTHE NPO(PECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy U
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOSIBJICHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbBHONW PabOTHI;

— TIONyYeHHE 3HAHUKW O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKHM M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKAUIIINE TOJIBI;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
(bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeknMOHHBI ~MaTepuall MOXET CONPOBOXKIATHCA JICMOHCTpaIMeld CIalIoB U
UCIIOJIb30BAaHUEM pa3JaTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHK 1O JUCIUTLIINHE.

11.2. MeTtoau4veckue ykazaHUs ISl OOYYAIOIMIUXCS IO TPOXOKIACHHIO MPAKTHYSCKHX
3aHATHI

[TpakTHveckoe 3aHSATHE SBISICTCS OIHOW M3 OCHOBHBIX (DOpPM OpraHM3aui y4eOHOTO
mpolecca, 3aKIII0Yaronasicsl B BHIIOTHEHUN 00Yy4alOIIMMUCS 10 PYKOBOJICTBOM IperoaaBaTens
KOMIUIEKCa YYEeOHBIX 3aJaHUH C IEIbI0 yCBOSHHUS HAYyYHO-TCOPETUYECCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH eATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHSITHS ISl 00YJAOIIEroCs SBISCTCS MPUBUTHE 00YIAFOIIHMCS
YMEHHH U HABBIKOB MPAKTUYECKOU NEATEIBHOCTH M0 U3y4aeMOM TUCITUILINHE.

[Tnaaupyemblie pe3yabTaThl MPYU OCBOCHUU 00yUYAIONTUMCS PAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJleHue, pacllMpeHHe M JAeTaju3alus 3HAHUW TNpU PelIeHUU
KOHKPETHBIX 33714,

— pa3BUTHE I[I03HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4ueOHOI
JTUCIUIUINHEI;

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW s
BBITIOJTHCHMS 3aTaHHI;

— ofecrnieueHue parMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIYaTbHOU (Gopm
oOyueHusl.

TpeOoBaHUs K IPOBEICHUIO IPAKTUYCCKUX 3aHATHI

[IpakTrueckue 3aHATUS MPOBOASATCS B BHUJIE OOCYKJICHHMS OCHOBHBIX THIIOB 3ajad,

CBSI3aHHBIX C TEOPETUYECKHMMHM BOIPOCAMHM, PACCMATPUBAEMBIMU B JIEKIIMOHHOM Kypce U B BHJIE
pa3bopa BOIIPOCOB, KOTOPbIE MOTYT BO3HUKHYTh Y CTYZECHTOB IIPH OCBOEHUH MaTepuaa.

Meronuueckue ykazaHHWsT TIO TPOBEACHHUIO TIPAKTHYECKUX 3aHATHHA TNPUBEIEHBI B
CIIEAYIOIIMX MOocoOuax umeromuxcs B O0ubmmuoreke I'YAII B HameuaTaHHOM U 3JIEKTPOHHOM
BUJIE:

Mexanuka. KonebGanus u BomHbl. Tepmoaumnamuka. COopuuk 3amaud //M.U. Koanenko,
F0.A. Ky3unenos, M.H.Kyns6urkas, H.I1.JIaBpoBckas, H.H.JlutBunoBa, E.B. Momaps , F0.A.
HosukoBa, B.®. Opinos, /I.E.Ilorapes, B.K. Ilpununko, E.B. Xoununesa. FO.H. I[lapes,
B.b.lllanun, b.®.[udpun, C.A. Hlepdak 2010. 84 c.

OnektpuuectBo.  Marnetusm.  Omntuka. CoOopHuk  3amad. /.M.  Kosanenko,
H.I1.JIaBpoBckas, H.H.Jluteunora, E.B. Pytskos. }O.H. Ilapes, b.®.llludpun, C.A. lepdbax
2013. 80 c.



KBanToBass ¢usmka. CoOopumk 3amau //, M. Kosamenko, H.II JlaBpoBckas, H.H.
JlutBunosa, B.®. Opnos, ['.JI. Ilnexorkuna, B.K. IIpununko, E.B. Pyrskos, O.H. Hapes, C.A
[epbak, 2004, S6¢.

11.3. Meroauueckue ykazaHusi A OOYYalOIIUXCS IO BBIIOJIHEHUIO JIA00OPaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpPaTOPHBIX paboT oOOy4aromMiCsS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopaTtopHbIX paboOT 0O0y4yaroIMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBIL, OIpeNensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIIeyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TpUOOpeTeHHE HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIUILIMHBL,

— 3aKpeIuvIeHue, pa3BUTHE U JeTalu3alsl TEOPETHMUYECKMX 3HAHWM, MOJTY4YEHHBIX Ha
JEKIMX;

— TOJIyueHHe HOBOM MH(OpMAINH 110 N3Y4aeMOH JTUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CaMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3amanue u TpeOOBaHUS K IPOBEJCHUIO J1a00PAaTOPHBIX paboT
B Teuenue cemecTpa KaXKIblii CTYIAEHT B COOTBETCTBHH C pabodeil MpOrpaMMON IIO

mucruiuinae Ou3mnka JTOMKEH BBITIOJHUTH OMPEISICHHOE YHCIIO 1abopaTopHbIX pabdor. Ha
KOKIYI0 JIabopaTOpHyH0 paboTy IUIAHUPYETCS HE MEHee JBYX 3aHSATHH: OJHO — Ha
BBITIOJTHEHUE W3MEPEHWI, M OJHO — Ha 3amuTy ordera. OTYeT NMUIIETCS HE BO BpPEMS
3aHATHI, a JoMa Wi B OMOIHOTEKE.

B nauane cemectpa 10 Hayana 3aHSATUH CTYACHT JOJDKEH OBITH MPOMHCTPYKTUPOBAH TIO
TEXHUKE OC30MaCHOCTH IMPHU TPOBEICHUH J1ab0paTOpHBIX padboT mo ¢usuke. [IpoxoxacHue
WHCTpyKTaxa (UKCHUpyEeTCsl B CHEIHAIBHOM JKypHaje, TaM HYXHO 00s3aTeIbHO
pacmucarbcsl.

B naGoparopuio CTYIEHTHl AOHKEH MNPUXOAMTH IMOJATOTOBIECHHBIMHU K Ha3HAYCHHOM
pabore. Heobxoaumo 3apaHee MpoyuTaTh ONUCaHHe paboThl U TEOPETUUYECKUE CBEACHUS U3
COOTBETCTBYIOIIETO pazjena Kypca. He 3a0biBaiiTe 0 pEeKOMEHJIOBAaHHOW JUTepaType H
00s13aTeIbHO MOy4YnTe B OUOINOTEKE BCE MOCOOMS, BhIITyCKaeMble Kadeapoil.

BeImonHATE paboTy CTYIEHTY pa3pemiaeTcs, JUIIb MoCie JA0MycKa, TOTyIeHHOTO MOCie
Oecensl ¢ mpenogaBaTeneM. [IpemogaBaTens JOMKEH YOSIUTHCS, YTO CTYJCHT IIOHUMAET:

KaKue sIBJICHHUS OH Oy/IeT HaOJII01aTh U CCIIE0BATh;

Kakas 11eJIb TIepe]l HUM TI0CTaBJICHA,

KaKUMH MPUOOPaMH U KaK BEIyTCsI U3MEPECHUS;

KaK CJIeZyeT IPOBOAUTH SKCIIEPUMEHT.

[TorydeHHBbIHM T0MycK K paboTe 0TMEUYaeTCs MpernoaaBaTesieM B )KypHalle.

B mpouecce BeimonHeHHs Ta00paTOpHOM pabOThl HYXKHO OOS3aTENbHO 3arOJIHUThH
MPOTOKOJI U3MEPEHHUI. Y KaKIOro CTyJIEHTa MPOTOKOJ HM3MEPEHHH TOJIKEH OBITh CBOW;
BEJICHUE OJHOTO MPOTOKOJIa HECKOJbKUMH CTYJIEHTAaMU BMECTEe He nomyckaercs. [IpoTokomn
BezeTcs Ha jucte popmaTta A4. B mpoToKoie JOMKHO OBITH OTPAXKEHO:



TOYHOE TIOJHOE€ Ha3BaHUE M HOMEp J1abopaTOpHOl paboThl B COOTBETCTBUU C
METOJUYECKHUM ITOCOOHEM;

dbamunnsl, MHULKAIBI CTYJCHTa U HOMEP TPYIIIIBL;

dbamMuIHs 1 MHULIMAIBI IPETIOaBaTEeNs;

TabIMIa TEXHUYECKHX XapaKTEPUCTHK H3MEPUTENbHBIX MPUOOPOB (Ha3BaHHE MpHOOpa,
paboumii Tuana3oH, LieHa JeJIeHus, KJIacC TOYHOCTH U JIp.);

rapamMeTpsl yCTAHOBKH, HA HEH YKa3aHHBIC,

pe3ynbTaThl U3MEPEHUN;

JlaTa ! MOJIKCH CTYyACHTA.

Bce 3anmcn nOMKHBI BECTHCH AaBTOPYYKOMW, IIAPUKOBOM, KaNWJUIIPHOM WM TEIEBOU
pYUKO#. 3anuch HAOIIOICHUN U TAHHBIX KapaHJaIllloM HE JIOMYCKAeTCs, KapaHJallloM MOKHO
JUIIb YePTUTH Tabnuibl U rpaduk. Benenue «4epHOBUKOB MPOTOKOJIAY U MEPENUCHIBAHNE
UX B KOHIIC 3aHATUSA HA4YMCTO HE PEKOMEHAYETCsA; OTO HEHY)KHas TpaTra BPEMEHU U
BO3MOXXHOCTb JIOMYCTUTh OLIMOKY IpH nepenucbiBaHuu. CTapaTreabHOCTh U AKKYPAaTHOCTb
Jy41I€ NPOSBUTH MPU OPOPMIIEHUU OTUETA.

[To okOHYaHMM U3MEPEHHI MPOTOKOJ 00s3aTENBHO AA€TCs Ha MOANKUCH MPENOAaBaTEeIO.
be3 oaTOM mMmOANKMCHM NIPOTOKOJN CUMTAETCA HeAeHUCTBUTENbHBIM. [loamuce cryneHra B
MPOTOKOJIE 0003HAYAeT, YTO OH OTBEYAET 3a BCE IMPOBEICHHBIC H3MEPEHHS, a TOAIMKCH
npernojaBaTelis 03Ha4aeT, 9YTo padoTa JEeHCTBUTENHHO BBITIONHAIACH U YKa3aHHBIC 3HAUCHUS
JEUCTBUTEIIBHO IOJYYEHbI UMEHHO TEM CTYAEHTOM, KOTOPBIM COCTABUII IPOTOKOJL.

[To pe3ynbraraM, 3aUKCUPOBAHHBIM B MPOTOKOJE HU3MEPEHHM, CTYIEHT JAOMa IMUIIET
OTYeT M 3alUINaeT ero Ha cienyrouiem 3ansatuu. [lpu 3ammre oTyera MOryT ObITh 3aJaHbI
JA100bI€ BONPOCHI MO TEOPUM H3Y4YAaeMOIO SIBJIEHUS W IO MOJYYEHHBIM pe3ylibTaTraM. 3a
OPUHATHIA OTYET MpPernoJaBaTellb BBICTABISET CTYACHTY OLEHKY M IOCJIE 3TOro cooOIIaeT
HOMEp U Ha3BaHUE CleayolIel 1abopaTtopHOil paboThI.

Crpykrypa u dopma oTdera 0 1adopaTopHOil padbore
Ortuer noMKEH COAEPKATh CIAEAYIOUINE PA3IEIbI:

1. Ilems paGOTHI.
Ona cdopmynupoBaHa B OIKCAaHWU JIAOOPATOPHOW pabOTHI, OTTyJa €€ CIeayeT

HIepeTncaTh.

2. Onucanue 1a60pPaTOPHON yCTaHOBKH.

Onucanue  yCTaHOBKM  JODKHO  ObITh  KpaTkuM.  CrenyeT — OrpaHH4HThCS
(YHKIIMOHATBHON HITH 3JIEKTpUYECKOil cxeMoil ycTtaHoBKkH. He Hy>KHO MPUBOIUTH BHEIIIHETO
BU1a MpubopoB. [lanee HE0OXOAUMO ONHMCaTh KCIIEPUMEHT U MEPEUUCIIUTh U3MEPUTEIIbHBIC
npubopel B TabiMIE TEXHUYECKHX XapaKTepUCTUK, IE€PEHECEHHOH U3 IPOTOKOJIA
M3MEPEHHUM.

3. PaGoune Gpopmybl.

PaGounmy HaspIBatOTCS TONBKO Te (OPMYJBI, IO KOTOPHIM HEMNOCPEICTBEHHO
TPOM3BOASATCS BBIYHUCIICHUS HCCIeayeMbIX BenndnH. CiieBa B (OopMylie JOJKHO CTOSTH TO,
4TO CIIEAYyeT ONpeNeNuTh, CIpaBa - TO, YTO H3MEpsUIOCh B paboTe WM H3BeCTHO. Bee
npuBeIeHHbIE (YOPMYIIBI TOJKHBI OBITH TPOHYMEPOBAHBI.



BriBoa popmysn u mpoMexyTOUHbIE BBIPRKEHHSI B TOM pa3zielie MPUBOIUTH HE HYXKHO.
@dopmynbl 71 BBIYMCIEHHUS TMOTPEHIHOCTEH W IMPOBENEHUS MaTeMaTU4YecKoil o0paboTKu
pEe3yIbTAaTOB U3MEPEHUM B 3TOM pa3Jiesie TOKE HE MPUBOISATCS.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHUI.

B sTom paszgene ortueTa HOJIKHBI OBITH MPUBEIEHBI BCE U3MEPEHHBIE M BBHIYMCICHHBIC
pe3ynbTathl. 110 BO3MOXKHOCTH, MX HYXXHO HpPEICTaBISATh B BHUJE HAIVIIAHBIX Tabmuu. B
IPUBOJMMBIX 3HAYEHUSX HEJb3sl OCTABIIATH JIMIIHUE JECATHYHBIE pa3psiabl (moapoOHee 00
TOM MOieT peub HUXKE). B pabore MOXKeT ObITh HECKOJBKO 3aJaHUil, BCE OHU JIOJIKHBI
OBITh MPUBEICHBI B 3TOM paszJieie.

5. Ilpumepsl BBIYUCIEHUN.

B sTtom pazgene oruera AOKHBI OBITH IPUBEAECHBI MOAPOOHBIE MPUMEPHI BBIUMCICHHMA
no Kaxnoil paboueidt ¢opmyne. He HYXHO NpPUBOAWTH BCEX BBIUMCICHHM, BIIOJHE
JOCTATOYHO OJTHOTO MpHUMepa Mo KaxIoi Gopmyse. ITOT pasfen HyKeH Uil TOTO, YTOOBI
npenojaBaTeNito ObUIO Jierye HaWTh OMMOKY B BBIUMCICHHUSAX WIM HM3MEPEHUSX, €CIH
TaKOBbIE BCTPETATCS.

6. Beruncienue norpenHoCcTen.

B ostom pasgene ordera MOMDKHBI OBITH MPEACTAaBICHBI (OPMYINBI, MO KOTOPHIM
NpOBOAMIIACE MaTeMaTHdeckas oO0paboTka pe3ynbTaToB u3MepeHui. J{OMKHBI OBITH
BEIBEACHBI (DOPMYJIBI, 1O KOTOPHIM BBIUHCISUTNCH CHCTEMATHYECKHE W CIydalHbIe
MOTPELIHOCTH U MPECTABIECHBI IPUMEPHI BEHIYMCICHUHN MO KaXA0U U3 HUX.

OTOT pa3fen oTyeTa caMblil CHOXHBIM Ais cTyfeHToB. Ilo Hemy Oombiie Bcero
BOIIPOCOB, B HEM Oouibllie Bcero omunook. Teopust nmorpemHocTeil 00bIYHO ObIBaE€T HANKMCAaHA
JUIsL TIOATOTOBJIEHHOI'O YMTATENs, 3HAaKOMOI'O C BbICIIEH MaTeMaTuko. B Hacrosmem
NOCOOMM aBTOPHI MOCTAPAIUCh OCTABUTH JIMILIL CAMOE Ba)XXHOE IO TOW TEME U U3JIOKUTh
Marepual 1o BO3MOKHOCTHU MTPOCTO.

7. I'padmku 1 pUCYHKH.

HebGonpimme rpaduky U pUCyHKH pa3MEIIaloTcs B TEKCTe, a Oonpime - ¢popmara A4 -
MPHUBOJIATCS HA OTICIBHOM JHCTe. B J11000M ciydae OHM JOJDKHBI OBITH TMOANHUCAHBI H
POHYMEPOBAHbl, HA HUX JOJDKHBI ObITh CCHUIKM B TeKcTe oTueTa. I'paduxu o0s3aTenbHO
BBITNIOJHAIOTCS Ha MWUIMMETpoBoiM Oymare. Ha kaxkaol ocu JOMKHO ObITH 00O3HAuUEHO,
Kakas BeJIMUYMHA U B KaKUX €IMHUIAX BJAOJb Hee OTKJIazabIBaeTcs. Ha caMux OCsX TOJIKHBI
ObITh HAHECEHBI TOJIBKO Y3JIbl KOOPJAMHATHOM CETKH. VI3MepeHHble Ha ONbITE 3HAUYEHUs
MONNMUCHIBATh HAa OCSAX He ciuenyer. Ha Tpaduk o00s3aTenbHO HAHOCATCA BCE
AKCIEPUMEHTAIbHBIE TOYKH, M MPOBOAMUTCS COEAMHsIOMAs UX JUHUSA. OKOJIO OJHON Wiu
HECKOJIbKMX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHYECKUE MOTPEIIHOCTA COOTBETCTBYIOIIMX
u3MepeHui (moapodHee 06 ITOM MONAET PeUb HUKE).

8. OKoHUaTeNbHBIE PE3YIBTAThI, UX 00CYK/IEHUE, BHIBOJIBI.

B sTrom pasmene oruera HYXKHO IOJBECTH HWTOT TpojeiaaHHON pabotel. Cremyer
HaIucaTh, KaKMe TOJIyYEHbl BEIMYUHBI, M C KAKUMU TOTPEIIHOCTSIMHU.

Ecnu u3mepeHus npoBOIMIMCH PAa3HBIMU METOJaMH, TO 00s3aTeNIbHO HY>KHO CPAaBHUTH
ATH PEe3yJIbTaThl U MX IMOTPEIIHOCTH, CAENATh 3aKIIOYEHUE, KaKOM METOJ Jydulle, TOYHEe,
ynooHee.



Ecnu u3BecTHO TabnuyHOE 3HAYCHHE M3MEPEHHOM BEJIMYMHBI, TO HYXKHO 00s3aTEIIHHO
CPaBHUTB €T0 C MOJTYUYEHHBIM Ha OIbITE 3HAYEHUEM U JIaTh ApTyMEHTUPOBAHHOE 3aKIFOUEHUE
00 UX COBIAJCHUH U HECOBIIAICHUH.

Ecnu B pabote 3HaYeHUs OJHON M TOW K€ BEITMYHMHBI IMOJYyUYEHBI YKCIICPUMEHTAIBHO U
TEOPETHYECKH, TO OTU PE3yJbTaTbl HYXHO 00s3aTeJbHO CPaBHUTh M JaTh
apryMEHTHUPOBAHHOE 3aKII0YeHHE 00 X COBNAJCHUU UM HECOBIAJACHUU.

B cnyuae, korga MexXay CpaBHUBA€MbIMH BEIUYMHAMU MMEIOTCS HEJAOMYyCTUMBIE
PacCXOXKIEHUs, ITO HY>)KHO 00s13aT€JIbHO OTMETUTh B OTYETE U BBICKA3aTh MPEANOJI0KEHHE O
BO3MOXHBIX IPUYMHAX ITOTO HECOBMACHUSI.

Ecnu B paboTe cTaBUIOCH LENBI0 MPOBEPHUTHh KaKOW-TO (PM3MUECKUIA 3aKOH WU U3YYHUTh
SBJICHUE, TO B JAHHOM pa3jesie HeoOX0IuMO 1aTh 00OCHOBAHHBINA OTBET HA MOCTABIICHHBIN
BOIIPOC.

BriBoI 10M1KEH COOTBETCTBOBATH 1LI€TTH PAOOTHI.

TpeboBanus k oopmIIEHHIO OTYETa O Ja00PaTOPHOH padoTe
Otuer no naboparopHoil padboTe JOKEH BBINONHATHCS Ha ucTax ¢popmara A4. 3anucu

Ha JIMCTaX BEAYTCS TOJIbKO C OAHOW cTOopoHbl. Ilo Kpasm jucTta 10JKHA OBITh OCTaBJIEHA
pamka mupuHOM He MeHee 20 MM. DTy paMKy pHCOBaTh Ha JIMCTaX HE HY)KHO, HO U
3aCTynaTh 3a Hee He cieayer. B pamke B BEpPXHEM I0OJIE HYKHO JIMIIb IOCTABUTh HOMEP
cTpanunbl. [IpoHyMepOBaHHBIMU TOJDKHBI OBITH BCE JUCTBHI OTYETA, HAYMHAS C TPETHETO.
IlepBblii JINCT — TUTYJIBHBIM U BTOPOU JINCT — MPOTOKOJI U3MEPEHNUM, HE HyMEPYIOTCSL.

Otuer crnenyer mucath oT pyku. Eciam Bl ncnonb3yere dykue 3aroTOBKH, TO OyAbTe
rOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAHHBIE» OLIMOKU, KOTOPBIX ObIBaeT MHOTO. CKa3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMysaM, KOTopble Bbl mogcMoTpenu y Koro-To, a He BbIBEIU
camu. Jlyudme cnpocuts npenonaasaresns. OH MOJCKaXET UM IPOBEPUT, MPaBUILHO JH Yy Bac
MOJIYYHJIOCH.

TutynpHBIA THCT PabOTHI MOKET OBITH HAMKMCAH OT PYKH WIJIM Hale4yaTaH Ha MPUHTEPE.
DJIEKTpOHHAs BEpCUs TUTYJIBHOTO JIMCTa HaxoAuTcs Ha caiite 'Y Alla.

Meroanueckre ykazaHus 10 BBIMOJIHEHHIO JIA0OpAaTOPHBIX padOT MPUBEACHBI B CIETYIOLINX
nocoOusix nmeromuxcs B 6udnamnorexe ['YAIl B HareyaTaHHOM U 3JIEKTPOHHOM BUJIE:

1. Mexanuka. Konebanust u BonHbl. MonekyisipHas ¢usuka. JlabopaTopHbIil npakTHKyM
//M.N. Kosanenko, H.II. JlaBpoBckasi, H.H. JlurBunosa, [I'.JI. Ilnexorkuna, JI.E.
I[Torapes, B.K. ITpununxo,. 1O.H. Lapes, b.®. [ludpun, 2014, 132 c.

2. DnektpuuectBo W MarHetw3M. JlaGoparopusiii mpaktukym// /E.H. Kotmukos, C.A.
[llep6ak, N.N Kosanenko, I0.A. Ky3nenos, M.H. Kyns6urkas, H.I1. JlaBposckast, H.H.
JlutBunosa, I'.JI. Tlnexorkuna, B.K. Ilpununkxo, E.B. Pytekos, , KO.H. Ilapes, b.®D.
Mudpun, 2010,84 c.

3. BonnoBast onrtuka Jlabopatopusiit mpaktukym //E.H. Kornmkos, W.I1. KpekryHoBa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tpomnun 2013 68 ¢

4. KpanrtoBas ¢usuka. Jlabopatopubiii npaktukym //I.A. BecuuueBa, 1.1 Kosanenko,
H.IT. JlaBpoBckas, H.H. JlurBunoa, B.®. Opnos, B.K. Ilpununko, C.I1.Daxees,
E.B.Xonunesa, }O.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

11.4. Metoauueckue yKa3aHUus Uil OOYJAIOIIUXCS TT0 TMPOXO0KACHUIO CaMOCTOSATEIHHON
paboTHI



B Xone BBINIOJIHEHUSI CaMOCTOSITEIbHON pabOThI, 00YUAIONIUIICS BBIMOIHAET PaboOTy MO
3aJIaHUIO ¥ TP METOJMYECKOM PYKOBOJICTBE IpETo/aBareis, HO 0€3 ero HermocpeJCTBEHHOTO
YYaCTHA.

Jlns oOyuaromuxcsi o 3a049HOM (hopme OOydeHHs, caMOCTOSITeIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpornecce BBINONHEHHST CaMOCTOSTEIbHOM paboThl, y oOydaromierocsi GopMupyercs
nenecooOpasHoe ImIaHupoBaHuEe pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHM M CHUCTEMAaTH3allMU NPUOOPETaEeMbIX 3HAHUH, 0OECIeunBaeT BBICOKHUI
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOydYeHHs, IOMOTAaeT IOJYYUTh HABBIKH TOBBIIICHHS
poeCCHOHATBHOTO YPOBHSL.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSAIOMIMMU  CAMOCTOSITENbHYIO — paboty
00YyJaIOIINXCS SBIISIOTCS:

—  y4e0OHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

— METOIMYECKHE yKa3aHUs 110 BBIIOJHEHHIO KOHTPOJBHBIX PaboT (A7 00ydaromuxcs
1o 3a049HOU (popme oOydeHwHs ).

11.5. MeTtoauueckue yKazaHus [UIsI OOYYarOIIMXCS IO MPOXOXKICHHUIO TEKYIIETro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MpEAyCMaTpUBAEeT KOHTPOIb KadyecTBa 3HAHUI
00ydJaroumxcs, OCyIIECTBISIEMOTr0 B TEUCHHE CEMECTpa C IEJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
JTUCIUTLIAHBI.

OcHOBHBIMU (pOPMaMH TEKYIIETO KOHTPOJISI 3HAHUIA O0YYAIOIINUXCS SBIISIOTCS: ® YCTHBIN
OMpPOC Ha JICKIMOHHBIX WM TMPAKTUYECKUX 3aHATUAX; 3alluTa JabopaToOpHBIX paboT;
CpencTBaMu TEKYIIETO KOHTPOJIS 3HAHUN 00y4aroImuxcs MOTYT ObITh: Oece/ibl IpernoiaBaTess u
00y4aromerocs; ®* KOHTPOJIbHbIE BOIIPOCHI U 3a/IaHUSI.

JIukBHUIAIMS 33I0JDKEHHOCTH, OOpa30BaBIICHCS B clydae MPOIyCKa OOYJaroIIuMCs
3aHATUNA 0Oe3 yBaKUTENbHOW NPUYHMHBI, OTKa3a OO0y4aromierocss OT OTBETOB Ha 3aHATHUSX,
HEY/IOBJIETBOPUTEIILHOTO OTBETa OOYYAIOLIErocsi Ha 3aHATUAX, HEYIOBICTBOPUTEIHLHOTO
BBITIOJTHEHHS] KOHTPOJIBHBIX, Ja00OPAaTOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYLIECTBIATHCA Ha
WHJUBUTYAJIbHBIX KOHCYJIbTAIIHSIX.

Pe3ynbTathl TEKyIIero KOHTPOJS YCIEBAaeMOCTH OOydaroluXcsl CIyaT OCHOBOW st
MPOMEKYTOUHON aTTECTAllMU: TMOJyYeHHUs 3a4eTa Mo y4eOHON TUCIUILIMHE WM JIOMYyCKa K K
muddepeHIMaTFHOMY 3a4eTy WM SK3aMeHY 10 y4eOHOH JUCIUILTHHE.

B Teuenune cemectpa s gomycka K auddepeHIuaIbHOMY 3a4eTy WIH JK3aMeHY
CTYJIEHTY He0oOXOoIuMMO caaTh He MeHee 75% mabopaTOpHBIX U MPaKTUYECKUX pador,
BBITIOJTHUTH TeCTUpOBaHME B cucteMe LMS He HUXKe OIEHKH «YIOBIECTBOPUTEIBHO». B ciydae
HEBBITIOJIHEHUS BBILIEU3IIOKEHHOTO CTYAEHT, MPU YCIEIIHOM MPOXOXKIACHUU MPOMEXYTOUHOU
aTTeCTallMy, HE MOXKET MOJIYYUTh aTTECTAIIMOHHYIO OLIEHKY BBILIE «YAOBIETBOPUTEIBHO.

11.6. Mertoandeckue ykazaHus sl 00y4aIOIUXCsl IO TPOXOXKICHUIO MPOMEKYTOTHOM
aTTeCTaluu.

[IpomexxyTounast ~ aTTecTasi  OOyJarOUIUXCs  TMPEAyCMaTpuUBaeT  OlLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OO0Y4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
ceost:

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOYYaIOIIUMCS B IMPOIECce
W3Yy4YEHUsSI BCEW MHMCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CaMOCTOSITEIIFHOW pabOTHhI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUs] MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MEeproJ; HK3aMEHAIMOHHOM CECCHMM W 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO»,
«XOPOLIOY, «YAOBIETBOPUTEIBHO», «HEYAOBIETBOPUTENHHO». DK3aMEH MOKET IMPOBOJIUTHCS B
BHJIC YCTHOTO COOECeIOBaHUS NN TECTHPOBAHMSI.



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




