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AHHOTaUs

Jucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 00pa30BaHUS
— mporpaMMy OakajaBpuaTa [0 HampaBJIEHUIO NOAroToBKM/ crernuanbHocTn 25.03.01
«TexHuueckass HSKCIUTyaTalMsl JeTaTelbHBIX anlapaToB W JBUTATeNeil» HanpaBlIeHHOCTU
«IKcIulyaTalMss M MCHBITAHUS aBUALMOHHOM W KOCMHMYECKOW TeXHUKW». Jucuuminna
peanmmu3yetcs kadenpoit «Ne3y.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
MPUMEHSATHh CUCTEMHBIN MTOAXO0/ JIJISl PEIICHUsI TOCTABJICHHBIX 3aa1»

VYK-6 «CnocobeH ympaBiasTh CBOMM BpPEMEHEM, BBICTpaWBaTh W PEaTU30BHIBATH
TPACKTOPHUIO CAMOPA3BUTHSI HA OCHOBE MIPUHIIMIIOB 00OPa30BaHUsI B TEUCHHUE BCEH KU3HU»

OIIK-1 «Cnoco0eH ucnoip30BaTh OCHOBHBIE 3aKOHBI MAaTEMATHKH, €AMHULIBI U3MEPEHUS,
dyHIaMEHTAIbHBIE MPUHIUIBI U TEOPETUYCCKHE OCHOBBI (DM3HKH, TEOPETUUCCKOW MEXaHHKH,
TUIPABIMKHU, UMEIOIIKME OTHOIICHNE K TEXHUYECKOMY OOCITY)KMBaHUIO BO3AYIIHBIX CYI0B)»

CopepxaHue TUCIUIUIMHBI OXBaTBIBAET KPYr BOIPOCOB, CBSI3aHHBIX C MpoOIeMaMu
obmeit hu3uKH.

[IpenogaBanue JIUCHUILIUHBI TPEAyCMaTpUBaeT Cleayronue (GopMbl OpraHU3aIun
yueOHOro mpoiiecca: JeKIuu, 1a00paTopHble padoThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTENIbHAS
pabora.

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpME DK3aMEHA.

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

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;

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

1.2. JlucuMIuiiHa BXOJHUT B COCTaB 005A3aTeIbHOM YacTH 00pa30BaTEIbHOM MPOrpaMMBbI
BhICIIero oopazosanus (naiee — OIT BO).

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

B pesynbrate u3ydeHUs AMCHMILIAHBI OOYUYAIONIUICS JOJDKEH 001a/aTh CICAYIOMUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHb KOMIETEHINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) Konn Kon v HanMeHoBaHMe HHIMKATOpa
KOMIICTCHITHH HaHMEHOBarHe JOCTHKCHHSI KOMITCTCHITUT
KOMTICTCHITNH

YK-1 Cnocoben

OCYILECTBIISITh

MOUCK, KPUTUYECKUI

AHaJIU3 U CUHTE3 VK-1.Y.1 ymeTs npuMeHsATh METOUKU
YHuBepcaabHbIe uHpopmanuu, MOMCKa, cOopa u 00paboTKu MHGOPMAITIH
KOMIICTCHIINH MIPUMEHSTh VK-1.B.2 BnageTs HaBbIKAMU CUCTEMHOI'O

CUCTEMHBIN MOJAX0J] | MOAXO0MAA JUIS PEIIeHUs TOCTABIECHHBIX 3a7a4

JUTSL pEIIICHHUS

MOCTaBIIEHHBIX

3aja4

YK-6 Cniocoben

VIIPaBISITH CBOUM

BpPEMEHEM,

BBICTPAUBaTh U VYK-6.3.2 3HaTh 00pazoBaTebHbIE
YHuBepcanbHbIe pean30BhIBATh HuTepHeT-pecypchbl, BO3MOKHOCTH U
KOMTICTCHITHH TPACKTOPHIO OTpaHUYEHUs] 00pa30BaTEIHHOTO MPOIIecca

caMOpa3BHUTHUS Ha MIPH UCTIOJIb30BAHUU ITU(POBBIX TEXHOJIOTHI

OCHOBE TIPHHIIUIIOB

o0Opa3oBaHus B

TEUCHHE BCEU KU3HU

OIIK-1 Cnocoben

UCIIOJIb30BATh

OCHOBHBIE 3aKOHBI

MaTE€MaTHKH, OIIK-1.3.2 3HaTh 3aKOHBI PU3UKU U XUMUU

€IMHUIIBI JUTSL OLICHKY 3HAYeHH MapaMeTpoB

HU3MEpeHUs, (U3HYECKUX CHCTEM
Oo6menpodeccuonansubie | pynaamentansusie | OIIK-1.B.2 BrageTs MeTo1aMu OLIEHUBAHUS
KOMTICTCHITHH MIPUHIIHAITHI | 3HAYCHUH MapamMeTpoB PU3HUIECKUX CHCTEM

TEOPETUIECKHE Y DKCIUTYaTallMOHHO-TEXHIUYECKUX CBOWCTB

OCHOBBI (PU3UKH, (YHKITMOHATBHBIX CHCTEM JICTATSIBHBIX

TEOPETUIECKON anmnapaToB U aBUAIMOHHBIX JBUTATENEH

MEXaHHKH,

TUIPABIIHKH,

UMEIOTITIE




OTHOIIICHHE K
TEXHHYECKOMY
00CITy>)KHBaHUIO
BO3/YIITHBIX CYJIOB

2. Mecro nucuurnHbl B cTpykType OI1
JucuumnimHa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00y4YaIOUUMUCS
[IPY U3YYECHUH CIEAYIOIUX AUCUUIUINH:
— « Maremaruka. AHaTUTHYECKasi TEOMETPHS U JTUHEHast anreOpay,

— « MaremaTtuka. AHaTuTHYECKAs reoMETpHs U JIMHEHAas anre6pa»,
- «Maremaruka. TeOpI/IH BepOHTHOCTeﬁ 1 MaTeMaTH4YCCKas CTaTUCTHUKA)).

3HaHI/IH, INOJIYYCHHBIC IIpHU H3YUCHUHW MaTepuajia HaHHOﬁ JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIbBHOC 3HAYCHUE, TAK U MOT'YT MCIIOJIb30BATLCA ITPU U3YUCHUHN APYTUX OUCHUIIINH
- « :‘)HCKTpOTeXHI/IKa»,

- « SJIGKTpOHI/IKa»,

3. O0beM U TpyI0EeMKOCTb TUCIUTLIAHBI
Jlarable 00 00mEeM oO0beMe TUCIUIUIMHEI, TPYIOSEMKOCTH OTACIBHBIX BHJIOB Y4eOHOU
paboThI 10 TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaMm) MPeACTaBICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIITNHBI

N TpynoeMKOCTb 1o ceMecTpam
Bun yuebnoit paboTbl Bcero Nol N No3
1 2 3 4 5
Oobwasn mpyooemKocmeo OUCUUNIUHDL, 19/ 432 4/ 144 3/108 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCEro vac. 48 16 16 16
B TOM YHCIIE:
nexuuu (JI), (dac) 24 8 8 8
npakTuueckue/cemunapckue 3anarus  (I13), 12 4 4 4
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 12 4 4 4
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 27 9 9 9
Camocmosmenvnas paboma, Bcero (1ac) 357 119 83 155
Buo npomesicymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
mudd. 3auer, sx3amen (3auer, dudd. 3auq, OK3., OK3.
DK3.**) DK3.

[IpuMeuanue:  KaHIWIATCKHIA SK3aMeH
4. ConeprkaHue TUCHUTUTHHBI
4.1. Pacnpenenenue TPyI0€MKOCTH JTUCIUTUIAHEI IO pa3ieiaM | BUAAM 3aHATHN.
Pa3;[em,1, TEMBbI JUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCIACHBI B Ta6m/1ue 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIMIUIAHBI, HX TPYTOEMKOCTh

Pazpnenbl, Tembl quctuiuinHel | JIekmmm I13 (C3) (wac) | JIP (wac) |KII (gac) |CPC (uac)
(qac)

Cewmectp 1

Paznen 1. Mexanuka ‘ 4 ‘ 2 ‘ 2 ‘ ‘ 40




Pasnen 2. KonebGauus ¥ BOJIHBI 2 1 2 40
Pasnen 3. MosekyssipHast (pu3nka 2 1 39
Hroro B cemectpe: 8 4 4 119
Cemectp 2
Pasnen 4. DIeKTpUYECTBO 4 2 2 28
Pasnen 5. Maruetusm 2 1 28
Pasnen 6. Onrrka 2 1 2 27
Hroro B cemectpe: 8 4 4 83
Cemectp 3
Pasnen 7. KBanroBast ontuka 2 1 2 52
Pasnen 8. KBanroBasi MexaHHuKa 4 2 52
Pasznen 9. Cratuctuueckas puznka 22 1 2 o1
HUroro B cemectpe: 8 4 4 155
Uroro | 24 12 12 0| 357

IIpakThueckass IOATOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymiei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHH.
Coneprxanue pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOuIE 4.

Tab6muia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

HOMep paszaeiia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKIHTUMOHHBIX 3aHATUH

Pazgemn 1. MexaHuka

[Ipenmer mexanuku. Mexanuueckoe ABWKeHHUE. [loHATHE COCTOSHUS U
JETEPMHUHU3M B KJIACCHUYECKOM MEXaHHMKE. YPaBHEHUS IBHKEHUA. [ paHUIbI
NPUMEHUMOCTH  KJIAaCCUYECKOM MEXaHUKU. PemaTuBHCTCKAass M KBaHTOBAas
MEXaHuKa

KunemaTuka IBH)KEHHSI MaTepUalbHOM TOYKU. CKOpPOCTh M YCKOpPEHUE.
HopmanbHoe wu KkacaTenbHOE yCKOpeHUs. Paauyc KpUBH3HBI TpPACKTOPHHU.
OcHoBHas 3ajaya KMHEMaTUKU MaTepHallbHOM TOYKUA. KuHeMaruka IBH)KEHHS
aOCOJIIOTHO TBEpJOro Teiia. Bpaienue TBEpAOTO Teina BOKPYT HEMOJABUKHOU
ocH. CBA3b JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPU BpaAllaTeIbHOM JBUKEHUU.

NuepumanbHple cucteMbl oTcdyeTa. OCHOBHBIE 3aKOHBI KJIACCHYECKOU
JUHAMUKH - 3akoHbl HbrloToHa. OcCHOBHasi 3ajjaya JUHAMUKH MaTepHaIbHOU
Touku. Hennepnumanbuble cucteMbl oTcuera. CHiibl MHEPIUH. 3aKOH COXPaHECHUS
uMmiynbca. LlenTp Macc u ero neuxenue. Cuctema IeHTpa Macce.

Mexannueckast pabota u mMourHocTh. Kunernueckas sneprus. [lons cui.
KoHcepBaTuBHbBIE M AUCCUNATUBHBIE CUJIBL. Y CIIOBUE MOTEHUUAIBHOCTH IOJIS
cui1. 3aMKHYTBhIE M HE3aMKHYThIE cucTeMbl. [loTeHIManbpHass YHEPTUS CUCTEMBI.




CBsA3b MEXAy MOTCHIMAIBHOW HEPTUEH U MOJEM KOHCEPBATUBHBIX CHJI. 3aKOH
COXpaHEHHUs MEXaHW4YeCKOU sHeprun. CUCTEMBbI €IMHHII.

MoOMEHT cuiibl U MOMEHT HMIIyJbCca. YpaBHEHHE MOMEHTOB. 3aKOH
COXpaHEHHS MOMEHTa HUMITyJIbca. MOMEHT HMIyJbca TBEPAOTO Teja
OTHOCHUTEJIbHO HEMOJABIWKHOM ocu. MoMeHT uHepiuu. OCHOBHOE ypaBHEHHE
AMHAMHKHU BpalIaTCIbHOIO0 JABWIKCHHA TBCPAOro TCa. Kunernueckas OHCPIuia
BpAIlIAIOIErocs TBEPJOTo Teja. YPaBHEHMs JBUKCHHS U YCIOBHUS PaBHOBECHS
TBEPJIOTO TeNa.

[Tpunuun oTHOcuTenbHOCTH [anunes, mnpeoOpasoBanust [ amumes.
[TocTynatsl cnenuanbHON TeopuH oTHOcUTeNnbHOCTH. [IpeoOpasoBanus Jlopenma
u craenctBus u3 HuX. OCHOBBI PESITUBUCTCKOW MexaHUKd. WHTepBai, ero
HHBAPUAHTHOCTb. PensTtuBUCTCKUN ~ MMILYJIBC. OcHOBHOE  ypaBHEHHE
PENATUBUCTCKON AUHAMHUKU. KuHeTnueckas sHeprusi peasiTUBUCTCKON YaCTHUIIBI.
Ces3p Macchl M dHepruu. CBsi3b MEXJy SHEpPruedl M UMIYJIbCOM YacTHIIBI.
OcHoBHbIE HIeu 0011l TeOpUH OTHOCUTEIIBHOCTH

Pasgen 2

®u3uka KojaedaHuil ¥ BOJIH

['apmoHMuecKUid M aHrapMOHMYECKMH OCHMWIIIATOP (MaTeMaTU4YeCKUn
MasTHUK, (U3NYECKUN MasTHUK, KojeOaHMs MOJ ACUCTBUEM YIPYrol CHIIBI).
Cnoxenue xonebaHuil. @OU3MYECKUI CMBICI CHEKTPAJIBHOIO Pa3I0KEHUS.
HuddepenunanbHoe ypaBHeHue KoneOanuii. CBOOOIHBIE, 3aTyXalolIUe
KoseOaHus. BeiHyx/ieHHbIe KojeOaHus. Pe3onaHc.

KuHematrka BOJIHOBBIX IPOLIECCOB (IUIOCKUE U CEepUUECKUE BOJIHBI).
BonnoBoe ypaBuenue. [Ipuanun cynepno3unuu. DHeprus BoaHbl. [1oTok
sHepruu. IureHcuBHOCTH BOJIHBL. CTOsiuast BosiHa. 3ByK. OCHOBHbIE
XapaKTePUCTHKH 3BYKOBOW BOJHBL. D¢ ekt Jlomnepa 1ist 3ByKOBBIX BOJIH

Pasnen 3

MosnekynsipHas pusnka

TepmoauHamuueckue coctossHuss U npoueccsl. llonsarue QyHkunn
coctosiHusl. BHyTpenHss sHeprus. KommuectBo Teruiorel. PabGora Tenma mpu
u3MeHeHun ero ob6bema. IlepBoe Hauano TepmoauHamuiku. Temmeparypa u
BHYTPEHHSAS HHEPIrus Kak (QYHKLUUS COCTOAHUSA. TerIoeMKOCTb. DHTPOIHMSL.
Bropoe u Tperbe Hauana TepmonuHaMuku. Teopembl KapHo. 3akoH Bo3pacTaHUs
sHTponuu. [lopsnok n 6ecropsiok B npupoe. TepMoanHaMuuecKue GyHKIUH.

WUneanpHplii  Ta3  (ypaBHEHHE COCTOSIHMSI, BHYTPEHHSISI SHEprus,
TEIUIOEMKOCTH, YypaBHEHHE ajualaTbl, paboTa MNpH pa3IMYHBIX MPOLECCaX,
sHTponus). BepostHocTh 1 aykTyanuu. Pacnpenenenns Makcsenna. Ckopoctu
TEIUIOBOTO JIBWKEHUS MoyieKyd. CpenHsisi KMHETHYECKas JHEPIUs MOJIEKYIL.
OcHOBHOE ypaBHEHHE KMHETUYECKON Teopuu HaeanbHbIX razoB. Pacnpenenenue
bonbrumana. DHTponus U BeposATHOCTh. Da30Bble paBHOBECHS U NPEBPAILECHUS.
DneMeHThl HEpaBHOBECHON TEPMOJIMHAMUKU. SIBIEHMS NepeHoca, KHHETUYECKUE
asieHus. KonneHcupoBanHoe coctosHue. KnHeMaTnka U IMHAMUKA KUAKOCTEN
Y Ta30B.

Paszgen 4

DNEKTPUYECTBO.

DneKTpocTaTUKa B BaKyyMe. 3aKOH COXPaHEHMsI JJIEKTPUYECKOTro
sapsiia. 3akoH Kynona. Cucremsl enmuun. IlpuHmun cyneprnozunnu. CHcTEMbI
BAPSHKEHHBIX YACTHI. DJICKTPUUECKHUI JUIOJbL. PaboTa CHIT 3JIEKTPOCTATHIECKOTO
nons. TeopemMa O UMPKYIALIMM BEKTOpa HampsbkeHHOcTH. IloTeHnumanbHOCTH
BIIEKTPOCTATHUECKOr0 NoJsl. Hamps:keHHOCTh M MOTEHIIMAN 3JIEKTPOCTATHUECKOTO
10J1s1, CBA3b MeXxay HuMHU. Teopema ['aycca [uisl niIeKTpOCTaTHYECKOro IOJS B
Bakyyme. [Ipumenenne reopemsl ['aycca k pacuery nosen.

OnekTpocTaTMKa B BellecTBe. Tumbl AMdIEKTpUkoB. Ilonspuzanus
IdIeKTpuKkoB. CBOOOOHBIE M CBSI3aHHBIE  3apsiabl.  JludnexkTpuyeckas

BOCTIPUUMYNBOCTD. I[I/IBJICKTPI/I‘-IGCKB.}I IMPOHUIACMOCTD. aﬂeKTpI/I‘-IeCKOC




cmemienne (MHaykuous). Teopema I'aycca Ui 2J€KTpUYECKOro IMojs B
IU3JICKTPUKE. Y CIOBUS HA TPaHMIIE pa3liena ABYX TUAIEKTpuKoB. [lose BHyTpH
IPOBOJHUKA W y ero mnoBepxHocTH. OOmas 3azadya 3JIEKTPOCTATHKU.
DNEKTPOEMKOCTh IIPOBOIHUKA.

Konnencaropel. DHeprus CHUCTEMbI JIEKTPUUECKUX 3apsAloB. DHEprus
3apspKEHHOr0 MpoBOAHMKA. OObEMHash IUIOTHOCTh JHEPTHUHM  AJIEKTPHUYECKOTO
OJIs1.

VYcnoBus  CylIeCTBOBaHUS  3JEKTPUYECKOIO  TOKA.  YpaBHEHHE
HEeNPEepbIBHOCTH.  DJEKTPOJBMXKYyIIas cuia. HenmoreHnuanbHOCTH — MOJIA
CTOPOHHUX cwil. 3akoHbl Oma wu Jxoyns-JleHna B UHTErpaJibHOM U
muddepeHnmanbHon hopmax.

Pasnen 5

DIIEKTpOAMHAMUKA

Marnutocraruka B Bemectse. HamarnnueHHOCTh. MoJeKyIsipHbIE TOKH.
MaruuTHass BOCHPUUMMYMBOCTh. MarHuTHasi NpOHUIIAEMOCTh. HanpsikeHHOCTh
MarHMTHOrO Mojs. /JlnamarHeTuku, napaMarHeTuku, peppoMaraeTuku. Teopema
0 IUPKYJSLHUM BEKTOpa HANPSHKEHHOCTHM MAarHUTHOTO TOJiA (MHTETpalibHas U
muddepennmanbHas GopMbl). YCIOBUS Ha TPAHULIE JBYX MarHeTUKOB.

3akon @apanes. IlpaBuno Jlenna. Camounaykuus. MHAYKTHBHOCTB.
Biaumnas unnykuus. Bzanmuaas uHIyKTHBHOCTE. OObeMHAas IIIOTHOCTD SHEPTUU
MarHutHoro noss. BuxpeBoe snexkrtpuueckoe noise. Tok cmemenus. Cucrema
ypaBHeHul MakcBemia. MaTtepuanbHble ypaBHeHHs. KBa3uctauuoHapHble TOKH.
WuBapuaHTHOCTh ypaBHeHHMId MakcBela OTHOCHTEIBHO IpeoOpa3oBaHHUN
Jlopenua. [IpyHIMIT OTHOCUTENBHOCTH B JIEKTPOJMHAMUKE.

Pasnen 6

Orntuka.

BonnoBoe ypaBHeHue Ay JNEKTPOMAarHUTHOM  BosHBL. — CBOlicTBa
AJIEKTPOMArHUTHHIX BOJH. Bekrop [loitHTiHra. IHTEeHCHMBHOCTH cBeTa. D dekT
Jomnepa s 31€KTPOMarHUTHBIX BOJH. OTpa)keHUE M NIPEIOMIICHHE CBETa.
Ontuueckoe wu3obpaxkenue. Ilpuanun @Depma. HHTEepdepeHmus cBera.
KorepentHocTh ¥ MOHOXpoMaTHuHOCTh. Judpakuus cBera. Ilpuniun
I'rofirenca-®penens. Meton 300 @penenst. Judpakmus Opaynrodepa Ha mmIean
u nu¢ppakuroHHoil pemerke. 'onorpadguu. EcrecTBeHHBIN U MONSIPU30BAHHBIN
cBeT. 3akoH Mamtoca. [lonspuzanus cBeTa NMpu OTPAKEHUU U MPETOMIICHUU.
3akoH bprocrepa. JIBoliHoe iydenpenomieHne. HopmanbHas W aHOMaibHas
nucnepcusi. @a3oBast u rpynmnoas ckopoctu. @opmyna Panes. DnemenTsl @ypne
- ONTHUKHU.

Pasnen 7

KBanrtoBas ontuka

TermnoBoe wu3nydenue Tten. 3akoH Kupxroda. 3akoHbl u3ITydeHUs
abcomroTHO YepHoro Tena. KBantoBas rumote3a u popmyna [Inanka. KBantoBas
ontuka. Poroaddekr, omnbitel CtoneroBa. @otonsl. [laBneHue cBera.
Kopmyckynsipao-BostHOBOM nyanusm s ceera. Dddext Kommnrona.

Pasgen 8

KBaHTOBas MexaHuKa

Teopuss bopa. Onwitel @panka u ['epua. KopmyckynspHo-BoIHOBOM
nOyanu3M Mukpodactull. I'mnmoresa ne bpoitnsa. @a3zoBas U rpymnmnoBasi CKOPOCTH
BOJH ae bpoiina. BonHoBoi maker. CTaTUCTUYECKOE HMCTOJKOBAHME BOJH J€
bpoiins. [punuun neonpenenenHoctu ['eiizenOepra. BonmnoBas ¢yHkius, ee
OCHOBHBIE cBoMcTBa. OmepaTopsl (uU3MYECKHX BeIMYMH. BpemeHHoe U
crauvoHapHoe ypaBHeHue Illpenunrepa, kBaHTOBBIE COCTOsIHHA. KBaHTOBBIE
ypaBHeHus JnBmwkeHus. CBoOomHas uyactuia. Yactuma B O€CKOHEUHOMH
oTeHUuanbHoU simMe. KBanToBBIN ociwstop. HyneBas sHeprus, HyleBble
koneOanus.  [IpoxokneHne  4acTUIBI  4Yepe3  TMOTCHIHMAIbHBIA  Oapbep.
TynuenbHbIN 3 PeKT.

ATOM BOJOpOAAa B KBAaHTOBOW MexaHWKe. KBaHTOBBIE 4YHCIIA.




OpOuTanbHBIE MEXaHWYECKU W MAarHUTHBIH MOMEHTHI JJICKTPOHA B aTOME.
Opb6uransHoe rupomarHutHoe otHomeHue. Ombir ltepna u I'epnaxa. Crnuu
anekTpoHa. [IpuHIMN TOXAeCTBEHHOCTH MHUKpodacTul. depmMuoHbI 1 0030HBI.
CumMeTrpusi BOJHOBOW (DYHKIIMM CHUCTEMBI OJMHAKOBBIX dacTHIl. [IpuHIUI
[Taynmu. OOBsicHeHHE TEepUOIUYECKOW cucTeMbl 3iemeHToB J[.M.MeHnneneena.
DHepreTU4ecKuil CieKTp aToMOB M MoJieKyJl. [Ipuposa XUMHUYECKOM CBSI3H.

Pasnen 9

Cratuctuueckas Gpusuka

Craructuueckuit  Meroa. dazoBoe mnpoctpancTBo. Pacmpenenenue
I'u66ca. Craructuyeckoe HuCTONKOBaHUE OHHTpornuu. CBoOOAHAs SHEPrus.
CraTucTHYECKOE OIIMCaHHUuC KBaHTOBOM CHUCTCMBI, pasinduc MCKIAY

KBAaHTOBOMEXAHUYECKOM M CTAaTHCTHYECKOW BeposTHocTsIMHU. Kitaccnueckas
cratuctuka Makcsesuia-bonenmana. KBantosele cratuctuku ®epmu-/lupaka u
boze-Ditnmrelina. CpaBHEHUE pa3IUYHbIX CTATUCTHUK.

Pacnpenenenne ®@epmu-Jupaka ais 3J€KTPOHHOTO Tra3a. DIJIEKTPOHBI B
KpucTauiax. DHeprust @epMu, BBIPOKICHHBIN U HEBBIPOKICHHBIN JIEKTPOHHbBIN
ra3. DJIEKTPOHHAsI TEIUIOEMKOCTb. TE€IIOEMKOCTh KPHUCTANIMYECKOW PELETKH.
Krnaccuueckast reopus, Teopust Duinireiina u Jle6as. ®oHonbl. DOTOHHBIN ras3.

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

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYTOEMKOCTb

N3 aux No
Ne TeMbl MPaKTUYECKUX Popmel TpynoeMKocTb, |IpaKTHUYECKOH |pasjaeiia
/o 3aHATHI TIPAKTHHCCKUX (dac) MMOJTOTOBKH, | AUCLIUII
SaHATHH (dac) JIMHBI
Cemectp 1
Kunematuka u Pentenue 3amau 1 1 1
1 | nuHamuka
MAaTepHAIbHON TOUYKHU
Kunemartuka )54 Pemenue 3amau 1 1 1
2 | guHaMuKa aOCOJIFOTHO
TBEPAOTO TeNa
Kunemartuka )54 Pemenue 3amau 1 1 2
3 | IMHAMUKa KoJaeOaHu
MonexkynspHo- Pewenue 3anau 1 1 3
4 | KuHeTH4YecKas Teopus
Cemectp 2
1 | HanpsbxkeHHOCTH u Pentenue 3anau 1 1 4
IMOTEHITHA
ANEKTPOCTATUYECKOTO
OISt
2 | JIBwkeHue Pemenue 3amag 1 1 4
3apsHKCHHBIX YacTHIl B
ANEKTPOCTATHIECKOM
roJje
3 | MHIyKIIMS MarHUTHOTO Pemenue 3amag 1 1 5
MOJIA. Cuel B
MarHUTHBIX ITOJISIX
4 | Untepdepenums, Pemenue 3anau 1 1 6
nudpaxus,
MOJIAPU3AIUs




Cemectp 3
1 | TemnoBoe wu3MyuYeHUE, Pentenue 3amau 1 1 7
dhoTodddext
2 | Atom BOJIOpPOJIA. Pemenue 3anau 1 1 8
IToctynater bopa
3 | YpaBuenue Pemenwne 3amau 1 1 8
[lIpenunrepa
[ToreHnmanpHbIE
OGapbepbl
4 | KBaHToBasi CTaTUCTHKA Pemenue 3amau 1 1 9
Bcero 12
4.4. JlabopaTopHbIE 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Tabmulle 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIO0EMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKOCTS, | MPAKTHICCKOHR | pasiena
/o (gac) MMOJATOTOBKH, | JHMCIIHI
(gac) JIMHBI
Cemectp 1
1 | Mastauk MakcBesia 2 1
2 | Maremarnyeckuii 1 00OPOTHBIN MassTHUKH 2 2
Cemectp 2
1 | Onpenenenue 3eKTPOEMKOCTH KOHJIEHCATOPA 2 4
2 | Konpna HeroToHa 2 6
Cemectp 3
1 | IIpoBepka 3aKOHOB TEIJIOBOTO U3JIyUYEHUs 2 7
2 | OnpenesneHre IIMPUHBI 3alpeIieHHONW 30HBI 2 9
MIOJTYITPOBOTHUKA
Bcero 12
4.5. KypcoBoe npoeKTUupoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO
4.6. CamocrosTenbHas paboTa 00yJarouIuxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe /.
Tabmuia 7 — Bugsl caMOCTOSITENHHOM pabOTHI M €€ TPYT0EMKOCTh
. Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
Bunx camocrositensHOM paboTh
qac qac qac qac
1 2 3 4 5
W3yueHne TeoOpeTHIecKoro Marepuasia 90 30 21 39
qucruminael (TO)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 90 30 21 39
ycneBaemoctu (TKVY)
KontposbHble paboTsl 3a04HuKOB (KP3) 87 29 20 38
[ToaroToBKa K MpOMEKYTOYHOM 90 30 21 39




arrectaruu (I1A)

Bcero: 357 119

83 155

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIMXCS TTO TUCIUIUIMHE (MOIYITIO)
Y4eOHO-METOIMUECKNE MaTePHaIbl I CAMOCTOSITEIIbHONH pabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI

[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEH B TadIuUIe 8.

Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUIM

HIudp bubnmuorpaduyeckas ccpuika KonndecTBo 3K3eMILISPOB B
oubnuoTeke(kpome
AIIEKTPOHHBIX IK3EMILISIPOB)

[53(075)] CasenbeB U.B. Kypc obmieit pusuku: Yueobnoe nmocooue | ®O(4), 'C(94), 'CU3(1)
B 3 T. 2014. T.1. Mexanuka. MonekymnsipHas pusmka

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

[53(075)] CasenbeB U.B. Kypc o0mieit pusuku: Yuedbnoe nmocooue | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBantoBas ontuka. AToMHas pu3HKa.
®u3suka TBEpAOro tena. Pu3nka aTOMHOIO A1pa U
AJIEMEHTAPHBIX YaCTHUI]

[53(075) C12 | CaBennes U.B. Kypc pusuku: YuebHnoe nocobue B 3.T. DO(2), 'C(93)
T.2. OnextpuuectBo. Konebanus u BoiaHbl. BonHoBas
ontuka. 2008

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

I1r'(8)

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

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

N83] 2015

534.2(075) Hponos N.E. BonHossie mporiecchl. OcHOBHBIE 3akOHBL. | DO(63), ['C(14), I1T'(8)

1183]

2015




530.145(075)
183

Hponos U.E. KBanroBas ¢gusuka. OCHOBHbIE 3aKOHBI.
2015

T'C(66), [IT(16)

[531 B83]

Hponos N.E. ®usuka makpocucteM. OCHOBHBIE 3aKOHBI.
2015

DO(3), I'C(138), I1I'(30),

7. IlepeueHb 37EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHOHK ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOEHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuua 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TCHCKOMMYHHK&HHOHHOﬁ CETu «I/IHTepHeT »
URL anpec HanmeHnoBanue
(http://lib.aanet.ru/) bubaunoreka ['VYAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusnka 3

obpazo

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU

BaTCJILHOT'O IIponeccca 1o JUCHUIIINHEC.

HepequL HCIIOJIB3YEMOI'0 IPpOIrpaMMHOI'0 obecrnieyeHus IpCACTaBJICH B Ta6n1/1ue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t

HaunmenoBanue

He npenycmotpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE
[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabnuna 11— [lepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t

HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a

CocraB MaTepualbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW U1  OCYIIECTBJICHHS
00pa3oBaTenbHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHIUYECKON 0a3bl

Ne | HammeHOBaHHME COCTaBHOI YacTH MaTepHAIbHO-TEXHHYECKOM Homep aynutopun
n/n 0a3bl (pu HEOOXOMMOCTH)
1 | JlekunoHHast ayUTOPHSI
2 | CnenmanmusupoBaHHas Jaboparopus «MexaHuKa» 31-04
3 | CnenmanmusupoBaHHas 1a00paTtopus « IEKTPOMArHeTU3M 32-04
4 | CrnenmanusupoBaHHas gaboparopust «ONTHKa 32-06
5 | CnenmanmsupoBanHas aboparopust «KBanToBass Ou3nka 32-03, 32-05



http://lib.aanet.ru/

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTecTarun
10.1. CoctaB OIICHOYHBIX CPEACTBUISI TPOBEICHUS TMPOMEKYTOYHOM AaTTECTALMH
00yJaromuxcst Mo JUCHUIUIMHE pUBeAeH B Tabmuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIs IPOBEACHUS MPOMEKYTOYHON aTTeCTAIluN

Buj npome)xxyTouHOM aTTecTaluu IlepeueHb OLIEHOYHBIX CPENICTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaroNIUMUCS TPUMEHSETCS S5-0auThbHas MIKaia OIEHKH cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIIa
UCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YVAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or11eHKa KOMITETEHITUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHad mIKama PAKTEp (bopmp

— oOyyaronuiics TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOW JIMTEPATYPHI,
TECHO MPHBSI3BIBACT YCBOCHHBIC HAYYHBIC TIOJOKCHHS C IPAKTUYCCKOM
JICSITCIIbHOCTBIO HAIPABJICHMUS,

— yMeJ0o 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<(Ga4YTCHO»

— 00y4JaroIuiicst TBEPIO YCBOMII IPOTPAMMHBINM MaTepuall, IpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBA€T YCBOCHHBIE 3HaHUS C MPAKTHUYECKON AESITeThHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIaJICET CUCTEMOM CTelUaIn3uPOBAHHBIX TOHSITUH.

«XOpOLIO»
(Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOAOB M 0000OIICHHUI;

— 9YaCTMYHO BJIAJCET CUCTEMON CIIENMAIIM3UPOBAHHBIX OHITHM.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MarepHaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIMOKM W  HETOYHOCTH  NpHU
paccMOTpeHHH TIPo0JIeM B KOHKPETHOM HalpaBIICHUH,

— WCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHWIA;

— HE MOXET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHHUS;

— He (JOpMYIIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

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

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa




Ne [Tepeuens BonmpocoB (3a1a4) 1S IK3aMeHa Kozn
n/n VMHAMKATOpa
Cemectp 1
1 OcCHOBHBIE KHUHEMaTHYECKHE TOHATHA. KnHeMaTnka MaTepuaibHON VK-6.3.2
ToukH. CKOPOCTh U YCKOPEHUE MaTepHaIbHOM TOUKU
2 YckopeHue nmpu miI0CKOM KPUBOJIMHEUHOM JIBUKEHUU YK-1.V.1
3 KunemaTtuka abCONFOTHO TBEPIOTO TENa VK-6.3.2
4 CBs13b JIMHEWHBIX U YIVIOBBIX BEJIUYNH OIIK-1.3.2
5 O060011IeHHBIE KOOPIUHATHI U CTETICHU CBOOOIBI YK-6.3.2
6 OcHoBHasl 3a/1a4ya KHUHEMATUKU JJI1 MaTepUaIbHON TOYKU YK-1.V.1
7 3axkonbl HproTOHA OIIK-1.3.2
8 3akoHbl Kenuiepa n 3aKk0H BCEMUPHOTO TATOTEHUS VK-6.3.2
9 [TpuHIIUTT IETEpMUHM3MA OIIK-1.3.2
10 3aKOH COXpaHEHMsI UMITYJIbCa VYK-6.3.2
11 Teopema o IBHKEHUU IIEHTPA Macc OIIK-1.3.2
12 ['paBuTaniMOHHAs U UHEPTHAs MacChl YK-6.3.2
13 MOMEHT CUJIBI 1 MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB OIIK-1.3.2
14 3aKOH COXpaHCHHSI MOMEHTA UMITYJIbCa YK-6.3.2
14 CexTopuaibHas CKOPOCTh VK-1.V.1
15 Pabora, MOIITHOCTE U KWHETHYECKAst SHEPTHUS VYK-1.B.2
16 IToTennuanbHbIE ¥ HEMOTEHIIHAIBbHBIE CUIEI VK-6.3.2
17 IToTeHnmanbHas SHEPrUs, 3aKOH COXPAHEHUS MEXAHUYECKOU DHEPIUU OIIK-1.3.2
18 MomMmeHT uHepuuu YK-1.V.1
18 Teopema IlIteitnepa YK-1.V.1
19 MowmeHT nMmItysbca abCcoNOTHO TBEPIOTO Tena OIIK-1.3.2
20 Kunernueckas sueprus ATT. PaGota u moutHocTs Bpamenus ATT VK-6.3.2
21 [TpuHimn otHOCUTENBHOCTHU ["anunes OIIK-1.3.2
22 OxcnepuMeHTanbHble npeanoceliku CTO OIIK-1.B.2
23 [Toctynats! DifHiTeliHA, Tpeodbpa3oBanus JlopeHia VK-6.3.2




24 CrnenctBust u3 npeobpa3oBanus Jlopenna. 3akoH crnoxkenus ckopocteit B | OIIK-1.3.2
CTO
25 WuTepBan YK-6.3.2
26 PengaruBucTcKas IUHAMUKA OIIK-1.3.2
27 VHBapuaHThl TEOPUH OTHOCUTEIHHOCTH. [[pUHITHIT SKBUBAIICHTHOCTH YK-6.3.2
28 HewnHeprinaabHbIe CHCTEMBI OTCUETA OIIK-1.3.2
29 HuddepennmanbHoe ypaBHEHHE KOJIeOaHUN MPY>KUHHOTO MasTHUKA, ero | YK-1.B.2
pelieHue
30 BekTopHas nuarpamma YK-1.V.1
31 DHeprus rapMOHHUYECKUX KOJIeOaHUM YK-6.3.2
32 YcnoBust BOSHUKHOBEHHS KOJIeOaHUH OIIK-1.3.2
33 ®u3nuecKuil 1 MaTeMaTHYECKUN MasSTHUKU VK-6.3.2
34 3aryxaromue KoieOaHus OIIK-1.3.2
35 Breinyxaennsie konebanus. Pesonanc VYK-6.3.2
36 CrnoxxeHue xKoneOaHuii OHOTO HaNpaBJIeHHus ¢ oguHakoBbIMU Yactotamu | OIIK-1.B.2
37 CrnosxeHue B3aUMHO MEePIEHANKYISPHBIX KoJeOaHu VYK-1.B.2
38 Bosnubl. OCHOBHBIE TTOHATHUS OIIK-1.3.2
39 VYpaBHeHue Oeryiiei BOIHbI VYK-6.3.2
40 BonHoBoe ypaBHeHne. CKOPOCTh BOJHBI B YIIPYTOH Cpefie YK-1.V.1
41 OHeprus BOJIHbI VYK-6.3.2
42 NHTEHCUBHOCTH BOJIHBI OIIK-1.3.2
43 O dexr Homnepa YK-1.V.1
44 Hudpakuus Boad. [puniun [Moiirenca VK-6.3.2
45 WuTepdepeHIiyst BOJIH OT IBYX UCTOUHUKOB OIIK-1.B.2
46 Crostune BOJTHBI OIIK-1.3.2
47 Jucnepcusi, rpymnmnoBasi CKOpOCTb BOJH OIIK-1.3.2
48 Uneansuslii Ta3. JlaBieHUEe Ha CTEHKY cOCya VK-6.3.2
49 ITapameTpsl cOCTOSIHUSA, TEMIIEpaTypa. Y paBHEHUE COCTOSAHUSA, VK-1.B.2




GyHKIUS COCTOSHUS

50 BHyTpeHHss1 SHEprus u1eaibHOro ras OIIK-1.3.2
ol Pabora naeanpHoro raza B pa3iuyHBIX TEPMOAMHAMUYIECKIX VK-1.V.1
IpoLeccax.
52 [lepBoe Hauano TEPMOIMHAMUKH. OIIK-1.3.2
53 Anuabatudeckuii Iporiecc. VK-6.3.2
o4 [Mukn Kapnuo OIlK-1.3.2
95 Pabora TemnoBoro aBuraTens VK-1.B.2
56 O06paTuMOCTh TEPMOJAMHAMHYECKHX TIPOLIeCCOB, Teopembl KapHo VK-6.3.2
S7 Hepasenctro Knaysuyca. DHTponus OIlK-1.3.2
58 DHTpOMNHUS U BEPOSITHOCTh VK-6.3.2
59 bapomerpuueckas popmyna. Pactipenenenne bonbiimana OIIK-1.3.2
Cemectp 2
1 Hanpsok€anocTs anexTpuyeckoro moss. [IpuHiun cyneprno3unuu VK-6.3.2
2 [Torenuuan snexrpuueckoro nomus. [Ipunnun cynepnosunuu. Teopema o | OIIK-1.3.2
HUPKYJIALuu BekTopa E
3 ITorok BekTOpa E. Teopema I'aycca qist Bektopa E VK-6.3.2
4 CunoBble IMHAY U 3KBUNIOTEHLINAIbHBIE TIOBEPXHOCTH OIIK-1.3.2
5 CnenctBus u3 TeopeMsl I'aycca VK-6.3.2
6 Hanpsok€HHOCTD M MOTEHIIMAT 3JIEKTPUUECKOTO U0 OIIK-1.3.2
7 DIIeKTPUYECKHI TUMOIL BO BHEIITHEM T10JIE VK-6.3.2
8 [TpOoBOAHMKY B 3JIEKTPUUECKOM T1OJIE OIIK-1.3.2
9 Husnextpuku. Bextop snexrpudeckoit uaaykuun. Teopema ['aycca ma | YK-6.3.2
BekTopa D
10 ['pannunble ycnoBus 11 BeKTopoB D u E OIIK-1.3.2
11 OnexTpoéMkocTh. KoHneHncatopsl OIIK-1.B.2
12 [TapannensHOE ¥ NMOCIEA0BATEIBHOE COEIUHEHUE KOHAEHCATOPOB VYK-1.V.1
13 DHeprus MEeKTPUIECKOro Mo VK-6.3.2




14 Onexrpuueckuil Tok. [IMoTHOCTH TOKa OIIK-1.3.2
15 3akonbsl OMa B 0OBIKHOBEHHOU U AuddepeHnanbpHoi popmax VK-6.3.2
16 3akon Oma 11 3aMKHYTOH IIeTTH OIIK-1.3.2
17 3akonsbl J[xoyms — Jlennia B 0ObIKHOBEHHOM 1 U] PepeHITHATBHON VK-6.3.2
dbopmax.
18 MarauTHast HHIyKITUS OIIK-1.3.2
19 3akoH buo — Casapa — Jlamiaca VK-6.3.2
20 MarnuTHas UHIYKIUS PSMOTO MPOBOJIA C TOKOM VK-1.B.2
21 B3aumoneiicTBre MpOBOJHUKOB C TOKAMU VK-6.3.2
22 JIM1obHBIA MarHUTHBI MOMEHT. MarHuTHOE 10JIe KOHTYpa ¢ TOKOM OIIK-1.3.2
23 MarauTtHas HHAYKUUS IBUKYIIErocs 3apsaa. Bzanmoneicteue VK-1.V.1
JBWDKYIIUXCS 3apsi/I0B
24 JBr>KeHUE 3apsKEHHBIX YaCTUL B MATHUTHOM I10JI€ OIIK-1.B.2
25 Teopema o upKymIsAIMK BekTopa B VK-6.3.2
26 MarnuTtHas UHIYyKIUs TOPOUJa U COJIEHOUAA VYK-1.V.1
27 Mexanudeckas paboTa B MAarHUTHOM T10JIe YK-1.V.1
28 Maruutssblii notok. Teopema I'aycca st Bexktopa B OIIK-1.3.2
29 MarHuTHBIN IUIOIL B MAarHUTHOM T10JI€ VK-6.3.2
30 Maruertuku. Teopema o nupkymsuu Bekropa H OIIK-1.3.2
31 SBnenue peppomarueruzma VK-1.B.2
32 DNIEKTpOMarHuTHasi MHIYKIUs VYK-1.V.1
33 Camounaykuus. Bzanmnast HHIyKITUS VK-6.3.2
34 OHeprus MarHUTHOTO TOJIS OIIK-1.3.2
35 BuxpeBoe aniekTpudeckoe moiie VK-6.3.2
36 Toxk cmerneHus OIIK-1.3.2
37 VYpaBHenus: Makcseinna VK-6.3.2
38 BonHoBoe ypaBHeHHE 3I€KTPOMarHUTHOTO MO OIIK-1.3.2
39 CBolicTBa AJIEKTPOMArHUTHBIX BOJH OIIK-1.B.2




40 3aKOHBI IPEJIOMIIEHUS U OTPAXKEHUSI CBETA YK-6.3.2
41 KorepeHTHOCTH CBETa OIIK-1.3.2
42 HNuTtepdepeHius cBeTa OT AByX HCTOYHUKOB VK-6.3.2
43 Hudpakmus. [Tpuamun [oiirenca — @penens OIIK-1.3.2
44 3onbl Openens. dudpakuus Opayarodepa Ha menn VK-6.3.2
45 Hucnepcus ceera OIIK-1.3.2
46 JudpakumonHas pemeérka YK-1.V.1
47 [Tonstpuzanus cera VK-6.3.2
48 Crenenb nossipu3anuu. 3aKkoH Mamtoca YK-1.B.2
Cemectp 3
1 TemoBoe U3ITydeHue YK-6.3.2
2 3aKOHBI U3TYYEHHUST A0COIIOTHO YEPHOTO TEa OIIK-1.3.2
3 ®opmyina Penes — Jlxxunca. Pacnpenenenue [1nanka VK-6.3.2
4 dotord ekt OIIK-1.3.2
3) TopM0O3HOE PEHTTEHOBCKOE U3ITyUeHUE VK-6.3.2
6 ®oronsl. KoprnyckynspHO — BOTHOBOU Ayanu3M AJisi CBETa OIIK-1.3.2
7 A¢pdextr Komnrona. dmnupuyeckrne 3aKOHOMEPHOCTH B criekTpax atoma | YK-1.V.1
BOJIOpOJIA
8 Monens aroma no Tomncony VK-6.3.2
9 Mogens atroma o Pezepdopay. IToctynarsr bopa OIIK-1.3.2
10 Teopus bopa — 3ommepdenbaa VYK-6.3.2
11 Bonanst ge bpoitns OIIK-1.3.2
12 Bonnosas pynkuus VYK-6.3.2
13 VYpasuenue llpénunrepa OIIK-1.3.2
14 CootHouenue HeonpeaenéHuocrel I eitzendepra VK-6.3.2
15 MuxkpoyacTulia B OTHOMEPHOM IMOTEHIIUAIBHOM IME C 00-MU CTEHKaMU VYK-1.V.1
16 MukpoyacTuiia B TpEXMEPHOM HEMIPOHHUIIAEMOM MOTeHIMalbHOM siimuke | YK-1.V.1
17 CTONKHOBEHHE MUKPOYACTHIIBI C TOTEHIIMATIBHBIM O0apbepoM VK-1.¥.1




18 MuxkpoyacTuiia B HEIPOHULIAEMOH cepe YK-1.V.1
19 ["apMoHWYECKHIA OCITUIUIATOP B KBAHTOBOM MEXaHUKE VK-6.3.2
20 KBaHTOBBII poTaTop OIlK-1.3.2
21 ATOM BOZIOpO/Ia B KBAaHTOBOM MexaHuke. CriuH VK-6.3.2
22 Tox1ecTBeHHOCTh KBaHTOBBIX YacTHll. [Ipuamumn [Taymu OIIK-1.3.2
23 3anonHEeHHne AEKTPOHHBIX 000104eK. Tabnuia Menaeneena OIIK-1.B.2
24 XapaKkTepUCTUYECKUE PEHTIEHOBCKHE CIIEKTPBI YK-1.B.2
25 DHeprusi CBSI3U B MOJICKYJIE VK-6.3.2
26 Pacnpenenenne @epmu - upaka OIIK-1.3.2
27 Pacnpenenenue boze - DiiHiTeiina VYK-6.3.2
28 DHepreTUYeCcKre 30Hbl B KpUCTAJLIAX VK-6.3.2
29 [TpoBOIUMOCTBH MOIYTIPOBOAHUKOB OIIK-1.B.2
30 CHOHTaHHbBIE U BBIHYK/JEHHBIE TIEPEXObI VYK-6.3.2
31 [Tpunuun pa®oTsl 1a3epa OIIK-1.3.2
32 Knaccudeckas teopust teruioemkocTs [rononra u [1tu YK-6.3.2
33 KBanToBas Teopus TEMI0EMKOCTH DWHIITEIHA OIIK-1.3.2
34 KBanToBas Teopus terioeMkocTH JleGas VK-6.3.2
35 KoHTakTHBIE ABIEHUS YK-1.B.2
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuue 16.
Tabmuma 16 — Bonpocs! (3agaun) ais 3adera / qudd. 3adera
Ne n/nt Ilepeuens BonpocoB (3agau) it 3auera / audd. 3agera HHHII:I?;Opa

Y4eOHbIM NJIAHOM HE IPeAYCMOTPEHO

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

[TpuMepHBIii IepedeHb TeM Il KYpCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

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

IIpeJICTaBJICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB




Ne i/t

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHINKATOpa

Tect 1

BonHoBas (GyHKIMS JOKHA OBITh: @) TOJIEKO KOHEYHOM;
0)TOJILKO HEMPEPHIBHOM; B)TOJIBKO OJTHO3HAYHOM; I') KOHEYHOH,
HEIIPEPBIBHOW, OTHO3HAYHOM.

OIIK-1.B.2

Bri0epure npaBmiibHYy0 GOpMYIUPOBKY Ui COOTHOIIEHUS
HEOIIPEIEICHHOCTEN ...

a) AE-AP>h, 6) AF-AP>h, B) AX‘At>h, 1) AE-At>
h

VYK-1.B.2

Kakoe KBaHTOBOE YHCIIO, 3a/IAf0IIEEe COCTOSHHE dJICKTPOHA B aTOME
BOJIOPO/IA,

oIpesiesisieT 3HaUCHUE ero SHepruu?  a) [J1aBHOE KBAaHTOBOE
gucno. 0) OpOuranbHOE KBAaHTOBOE YMCIIO. B) MaramtHoe
KBaHTOBOE yncyio. ) CInMHOBOE KBAHTOBOE YHUCIIO.

YK-1.V.1

JIJist p — COCTOSIHUS 3TIEKTPOHA B aTOME OPOUTAILHBI MOMEHT
umnyJsbca Ly paBeH:

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

OIIK-1.B.2

depMUOHAMHU ABIISIOTCS: ) BCE pa3psKEHHbIE YaCTULIBI, 0)
YACTHUILIBI C MTOJYLEIBIM CIIUHOM, B) YaCTHULbI C LIETBIM
CIIMHOM, T') HEITpaibHbIEC YaCTUIIBI

VK-1.V.1

Cranuonapnoe ypaBHenue llpénunrepa umeer sua: a) Ay+ Uy =

a2 2m
Ey; 0)— - Ay+ Uy = Ey B) Ay+ ?(E—U) y=0;1)

Az ay
—-— AP+ U¥Y =1ih —, rae y =y (x,y,2); ¥ = (x,y,2,1);
2m at

U — norenuumanbHas sHeprusi;,  E - nonnas sHeprus

VK-1.B.2

DJEKTPOH B aToMe HaxoauTcs B d-cocTossaun. Onpeenure
MaKCUMaJIbHOC 3HAYCHUEC NPOCKIUN MOMCHTA UMITYJIbCAa Ha
HaIpaBJICHUE BHEITHETO MAarHUTHOTO TIOJIS:

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

OIIK-1.B.2

YacTuia B IOTEHIIUAIBLHOM sIMe IJ.IPIpPIHOfI I HaxXoguTCsa B OCHOBHOM
COCTOsIHHH.

IInoTHOCTB BCPOATHOCTU HAXOKACHHUA YaCTHUIBI B UHTCPBAJIC 0<x<I
MakCuMaJibHa IMpu

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

VK-1.V.1

Tect 2

KakoB ¢uznueckuii cMbICi BOJTHOBOM QyHKIMMA?

a) MukpouacTuiia npeAcTaBisieT coOol BOIHOBOM makeT.  0)
KBaapat Moayns BoJIHOBON (YHKIIMHU ONpPEeNsieT MIIOTHOCT
BEPOSITHOCTH  OOHAPYKEHHSI YaCTUIIBI B) AnHcamM0b 4acTuIl
BeAET ceOs Tak JKe, Kak BOJIHA.

YK-1.B.2

Br16epute npaBuiibHY0 GOPMYIHUPOBKY A7 COOTHOIIEHUS
HEOIPENEICHHOCTEN I YaCTHULBI JIETALIEH BIOJIb OCH X ...

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

OIIK-1.B.2

Bpemennoe ypaBuenue lllpéaunrepa nmeer BUI:

AT e a2
a)——-——=- AY+ UY 0) —
i gt 2 2m

AY+U¥=1h

YK-1.V.1




o7
at’

Zm .. a¥
B) AV+ re Y-U=-1h S0 e Y =Y(x,y,zt); U=U(X,y,z,t)

4 PangunanbHas mioTHOCTb BEPOSITHOCTH JJIsi OCHOBHOT'O COCTOSIHUS VK-1.V.1

AJIEKTPOHA B aTOME BOJIOPO/Ia UMEET MAKCUMYM TIpH: a) *' = 213, 0)
L o

r=—=,B) T =1 (I — paccTosHHE 3JIEKTPOHA JI0 Spa, 11 — MEPBBIH

OOPOBCKHI painyc)

5 6. bozoHam¥ SIBJISIFOTCS: ) BCE pa3psHKEHHBIC YACTUIIBI, 0) YACTHIIBI YK-1.B.2
C MOJYLEIbIM CIIMHOM, B) YACTHIIbI C LIETTBIM CITUHOM, T')
HEUTPAJIbHBIE YACTULIBI

6 7. 3anoJIHEHHOM AJIEKTPOHHON 000JI0YKE COOTBETCTBYET IJIaBHOE YK-1.V.1
KBaHTOBOE uncio n=3. Onpenennure Yucio 31EKTPOHOB Ha ATOU
000J104Ke, KOTOpble UMEIOT OJIMHAKOBBIE KBAHTOBBIE YHCIIA

m. :—% a)2; 0)9; B)I18
7 8. HacTuiia HaXOAMTCS B MOTEHIUAIBLHOM AME MIUPUHOMH |. OIIK-1.B.2

CootserctBre Mex 1y unciaoM N Toyek, rJe BOJTHOBasK (PYHKIIMS
obparaercsi B Hyib B uHTepBasie 0<X<|, 1 KBAHTOBBIM YHCIIOM N
BBITJISIAUT TaK

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

8 12. CnHOBOE TUPOMArHUTHOE OTHOIICHHUE JIJIsl AJIEKTPOHA PaBHO: YK-1.V.1

g g 2=
a) e’ 6) ;5 B);

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
0o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT
1 KonTponpHas pabora «MexaHnka, KoJeOaHUs U BOTHBI)

2 KontponbHas pabota «I€KTpOMarHeTU3M, ONTHKAY

3 Kontponbnas pabota «KBanToBasi husuka»

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIMEe  MPOIEIyphl  OIICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIIUX TOPSAOK M MPOLEAYpPY
IPOBEIECHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalli 00y4aroIuXxcs
I'VAIL

11. Meroauueckue yKkazaHus JUIsi 00y4aroMIMUXCsl 10 OCBOEHUIO IUCIUIITUHBI

11.1. Metoauueckne yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia .

OcHOBHOE Ha3HAYEHHE JIEKIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U sICHOE H3JIOKEeHHe ydeOHoro marepuana. Ha3HaueHHe COBpEMEHHOH JIEKIHMU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO 1O TEME, a B OCBOCHUU
byHaaMeHTaNbHBIX MpoOJeM JHCUUIUIMHBL, METOJOB HAy4YHOrO TMO3HAHMS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIUsl BBINOIHIET METOO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMH. JIEKIMs pacKkpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0yiacTH 3HaHus, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILINHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

[TnanupyemMsbl pe3ynbTaThl MIPU OCBOEHUHU 00yYarOUIMMCS JIEKIIMOHHOTO MaTepuana:




-MIOJTy4Y€HUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHWM, YPOBEHb KOTOPBIX
ONpeAeIseTCA EeJIEBOM YCTAaHOBKOM K KaXJ0W KOHKPETHOU TEME;

-IIOJTy4Y€HUE ONBITA TBOPUYECKOM pabOThl COBMECTHO C IIPEMO/IaBaATENEM;

-pa3BuTHE  NPOPECCHOHATBHO—JEIOBBIX  KauyecTB, JIIOOBM K  TpeaAMeTy |
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

-TIOSIBJICHHE HEOOXOIMMOT0 HHTEpECa, HEOOXOIMMOTO JUIsl CAMOCTOSTEILHOM pabOTHI;

-MIOJTy4YE€HUE 3HAHUUA O COBPEMEHHOM YpPOBHE Pa3BUTHUSI HAYKU U TEXHUKH U O MPOTHO3E
WX Pa3BUTHUS Ha ONFMOKAUIIINE TOJIBI;

-HAY4YUTCS METOJUYECKH 00padaTpiBaTh Marepuan (BBIICIATh TJIABHBIC MBICTH U
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

-TIOJTy4YE€HHUE TOYHOTO MIOHUMAHHS BCEX HEOOXOUMBIX TEPMUHOB U TTOHATHH.

JlekuMOHHBI MaTepuanm MOXET CONPOBOXKIATHCA JIEMOHCTpaluend CclaigoB u
WCIIOJIb30BAaHUEM pPa3JlaTOYHOI0 Marepuaja IpU TPOBEACHHH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTJIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

11.2. Meroaudeckue yKa3aHus I OOYYArOIIMXCS IO MPOXOXKICHHIO MPAKTHYCCKUX
3aHSITUA

[TpakTHdeckoe 3aHATHE SBISETCS OJHON M3 OCHOBHBIX (JOpPM OpraHH3anu y4eOHOTO
mpolecca, 3aKI0Yaroasicsl B BHITOTHEHUN 00yUJaIOIUMUCS MTOJI PYKOBOJCTBOM MPEIO1aBaTeNs
KOMIUIEKCa YYEeOHBIX 33aJaHUN C IEIbI0 YCBOSHUS HAYYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIbITA TBOPUECKOH JEATEILHOCTH.

Llenpro MpakTUUECKOTO 3aHATHUS JUIsl 00YUYaIOIIEroCs SIBISETCS IPUBUTHE O0YYArOIIEMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Inanupyemblie pe3yJbTaThl IPU OCBOCHUU 00YYaIOIEMCs MPAKTUYECKUX 3aHATUMN:

-3aKperieHue, yrIyOlleHHWe, paclIupeHue W JeTalu3alus 3HAHUM TpU  pelIeHUu
KOHKPETHBIX 337124,

-pa3BUTHE  TO3HABATENbHBIX  CHOCOOHOCTEH,  CaMOCTOSITENHOCTH  MBIIUICHHUS,
TBOPYECKOI aKTUBHOCTH;

-OBJIaJICHHE HOBBIMH METOJaMHU W METOJMKAMHM H3y4YeHHUS KOHKPETHOH Y4eOHOI
JUCHUTITAHBI;

-BBIpa00TKa CMOCOOHOCTH JIOTHYECKOTO OCMBICIICHUSI TIOMYYEHHBIX 3HAHWM Ui
BBITIOJTHCHMS 33 TaHHI;

-o0ecreueHne palMoOHALHOTO COYETaHHUS KOJUIGKTMBHOW W WHAMBHUAYaIbHOH GdopM
00y4eHwusI.

DyHKINN MPAKTUYECKUX 3aHATUH:

-Mo3HaBaTeIbHAas,

-pa3BUBAOIIAS;

-BOCTIUTaTEJIbHAS.

[To xapakTepy BBINONHSEMBIX OOYYAIOUIUMCS 3aJaHUM MO MPAKTUYECKUM 3aHSITHIM
MOAPAa3ACIAIOTCS Ha!

-03HAaKOMUTEJIbHBIE, IPOBOAMMBIE C LETbIO0 3aKPEIJICHUSI U KOHKPETU3alMU U3YYEHHOTO
TEOPETHUECKOT0 MaTepuarna;

-aHaJTUTHYECKHE, CTaBAIIUE CBOCH IENbI0 MONTy4YeHHEe HOBOW WH(OpMAlUd HAa OCHOBE
(dhopMa30BaHHBIX METOJIOB;

-TBOpPUYECKHE, CBSI3aHHBIE C IMOJIYYCHHEM HOBON HMH(OpMaMKU MyTEM CaMOCTOSATEIHHO
BBIOPAHHBIX TIOJIXO0JIOB K PEIICHUIO 3a/1a4.

@opMbl OpraHM3aldd TPAKTUYECKUX 3aHATUNA OMNPENENSIOTCS B COOTBETCTBHUU CO
crnenupuIecKuMi OCOOEHHOCTSIMH Y4€OHOM IUCHUIUIMHBI U LeldsIMu oOydeHus. OHM MOTYT
MIPOBOJIUTHCS:

-B UHTEPAKTUBHOU opMe (pelIeHre CUTYallMOHHBIX 3a]1a4, 3aHATHS 110 MOJICITMPOBAHUIO
peaNbHBIX YCIIOBUM, JI€JOBBIE€ WIPbl, WUTPOBOE MPOEKTUPOBAHUE, UMHUTALMOHHBIE 3aHATHUS,



BHIC3JHBIC 3aHITHS B OpraHu3anuu (IpeanpusTvs), AelioBas ydeOHas urpa, pojeBas urpa,
MICUXOJIOTHYECKUI TPEHHUHT, KeUC, MO3TOBOM IITYPM, TPYIIIIOBHIE TUCKYCCHN);

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

MeTtonuka MpOBENEHUsT MPAKTUYECKOTO 3aHATHUS MOXKET OBITh PAa3IMYHOM, MPH 3TOM
Ba)KHO JIOCTIDKCHHUE OOIIEH IeIN JUCIUTLIHHBI.

TpeOoBaHMsI K IPOBEACHHUIO MPAKTUYCCKUX 3aHITHIA

[IpakTHueckue 3aHATHS TMPOBOAATCS B BHUIE OOCYXICHUS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYCCKUMHU BOIIPOCAMH, PACCMATPUBAEMBIMH B JICKITMOHHOM KypCE U B BHJIC
pazbopa BOIPOCOB, KOTOPBIE MOT'YT BOSHUKHYTh y CTYACHTOB IMPU OCBOSHUU MaTepHaa.

Meronudeckue yKa3aHHs 110 MPOBEICHUIO NPAKTHYSCKUX 3aHSATHH TPHUBEIACHBI B
CIEMYIONMUX MOCOOusAX uMMermuxcs B oubmuorexke I'YAII B HameyaTaHHOM M DJIEKTPOHHOM
BHJIC:

1. Mexanuka. Komebanus u BonHbl. Tepmomunamuika. COopHuk 3amau //U.U.
KoBanenko, FO.A. Kysuenos, M.H.Kynw6uukas, H.I1.JIaBpoBckas, H.H.JlutBunora, E.B.
Mouaps , FO.A. HoBukoBa, B.®. Opnos, /JI.E.ITorapes, B.K. IIpumunko, E.B. Xouunesa. FO.H.
Hapes, B.b.lllanun, b.®.1Iudpun, C.A. lepdax 2010. 84 c.

2. OnektpuuectBo. Marnetusm. Omnrtuka. COopuuk 3amau. //M.N. Kopanenko,
H.IT.JTaBpoBckas, H.H.JIutBunosa, E.B. Pyrtskos. FO.H. Ilapes, b.®.Illudpun, C.A. lepdbak
2013. 80 c.

3. KBanroBas ¢usuka. Coopuuk 3amay //, .1 Kosanenko, H.I1. JlaBposckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. Ilnexorkuna, B.K. IIpununko, E.B. Pytekos, FO.H. Lapes, C.A
[epbak, 2004, S6¢.

11.3. Meroauyeckue ykazaHHs Ui OOYYarOIIMXCsl MO BBIOJHEHUIO JIA0OPATOPHBIX
pabor

B xone BbINONMHEHHs 1a0OpPaTOPHBIX paboTa OOYYAIOUIMICS [IOMKEH YIIIyOUTh |
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKONM M TEXHMKOH
OKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKOH 00ydaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

Beimonnenne nabopaTopHbIX paboT 0O0ydaroUIMMcs SBISETCS HEOTHEMIIEMOW YacThIO
U3YYEHUs JUCUUIUIMHBI, OIpeAensieMol y4yeOHbIM IUIaHOM U OTHOCHUTCS K CpPEICTBaM,
o0ecreynBaroIuM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/1a4 y 00y4aromerocs:

- B paMKax JJaHHOW TUCIUIUINHBI,

-3aKpEIUICHUE, Pa3BUTHE WU JCTalu3alus TEOPETHUYECKUX 3HAHUM, IOJYYEHHBIX Ha
JEKIUSX;

-[10JIy4YeHHe HOBOM MH(OpMAIMK 110 N3ydaeMo AUCHUILINHE;

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

3ananue u TpeOOBaHUS K IPOBEIECHUIO JJAOOPATOPHBIX padoT

B Teuenme cemecTpa KaxIblil CTyJI€HT B COOTBETCTBUU C pabouell mporpammoi o
mucuuiuiiHe Pu3uKa JOJDKEH BBIMOJIHUTH ONPEIEICHHOE YUCIo JabopaTopHbiXx pabor. Ha
KaXKIYI0 JJabopaTOpHYIO paboTy MJIaHUPYETCsl HE MEHee JABYX 3aHSATHIl: OIHO - Ha BBIIIOJIHEHUE
W3MEpPEHMI, U OJTHO - Ha 3aIIUTy oTdyeTa. OTUET MUILETCS HE BO BpPEMsl 3aHATHI, a 10Ma WU B
oubnuoreke.

B nauane cemectpa 0 Hayana 3aHATHH CTYJIEHT JAOJDKEH OBITH MPOMHCTPYKTHPOBAH MO
TEeXHHKE O€30IacHOCTH MpH MpPOBEIEHUU JabopaTopHbIXx padoT mo ¢usuke. [Ipoxoxaenue
MHCTPYKTaXa (PUKCUPYETCA B CIELUATBHOM KypHaJIe; TaM HY>KHO 00s3aTeJIbHO PacIUCaThCs.

B naboparopuio CTyIAeHTHl JODKEH MNPUXOAMTH IOATOTOBICHHBIMH K Ha3HAuE€HHOM
pabore. HeoOxoaumo 3apaHee NMpOYMTATh OMHMCAaHUE PAOOTHI U TEOPETUYECKHE CBEACHUS U3



COOTBETCTBYIOLIIETO pa3zaena Kypca. He 3a0biBaiiTe O peKOMEHIOBAHHOW JHUTEpaType U
00s13aTeILHO MOJYyYnTe B OMOIMOTEKE BCE MTOCOOMS, BRITyCKaeMbIe Kadeapoid.

BrImonsaTe paboTy CTYAEHTY pa3pelaercs, JUIb MOocie AONYyCKa, MOJIY4eHHOTO Mocie
Oecenp! ¢ mpenonasateneM. [IpernonaBatens 10keH yOeAUTHCS, YTO CTYACHT IIOHUMAET:

KaKHe SBJICHUS OH OyneT HaO/Ito1aTh U UCCIIeI0BATh;

Kakas LeJIb IIepe/l HUM [10CTaBJICHA,;

KaKMMHU PUOOPaMH M KaK BEIYTCS U3MEPEHHUS;

KaK ClieJlyeT IPOBOAUTh SKCIIEPHUMEHT.

[Tonmy4eHHsbIi JOMycK K paboTe 0OTMEYaeTCs IPETo1aBaTesieM B KypHaJIe.

B mnponecce BbimosHeHHsT Ja0OpaTOPHOM pabOTHl HYXKHO O0s3aTE€IBHO 3aIllOJHUTH
IPOTOKOJI U3MEPEHUHN. Y KaKJOTr0 CTYJCHTa MPOTOKOJI U3MEPEHHI TOJDKEH OBITh CBOM; BEACHUE
OJIHOTO MPOTOKOJA HECKOJIBKUMHM CTYJEHTaMU BMecTe He aomyckaercs. IIpoTtokon Benercs Ha
mucte popmara A4. B npoTokose JOHKHO OBITh OTPaKEHO:

TOYHOE II0JJHO€ Ha3BaHWE U HOMep JabopaTOpHOM pabOThl B COOTBETCTBUHM C
METOIUYECKUM I10COOHEM;

(bamMuiIus, THULIMAJIB! CTYI€HTa U HOMEP IPYIIIBL;

(bamMuITus 1 MHUIHAIBI TPETIOAABATEIS;

TabJIUIa TEXHUYECKUX XapaKTEPUCTUK M3MEPUTENIbHBIX MpHOOpOoB (Ha3BaHME NMpUOOpa,
pabounii [uarnasoH, 1eHa ACJICHHs, KIacC TOYHOCTH U JIp.);

napaMeTpbl yCTaHOBKH, Ha HEl yKa3aHHbIE;

pe3yJIbTaThl U3MEPEHUI;

JlaTa v MOANUCH CTYJIEHTA.

Bce 3ammcu A0MKHBI BECTUCH aBTOPYUYKOMW, IIAPUKOBOM, KaNWUIAPHOM WIM TeEIEBOU
pyukoi. 3anuch HaOMIOACHUN M JaHHBIX KapaHIAlOM HE JOMYCKaeTcs, KapaHAalIoM MOXHO
JIMIIB YePTUTH TaOIHIBI U TpaduKu. BeneHne «aepHOBUKOB MPOTOKOJIA» M MEPETIHCHIBAHNE UX B
KOHIIE 3aHATHS HAYUCTO HE PEKOMEHAYETCS; 3TO HEHY)KHas TpaTa BPEMEHHU U BO3MOKHOCTh
JIOMTYCTUTh OIIMOKY TpH rnepenuchiBanuu. CTaparelbHOCTh M aKKYpaTHOCTh JIyYIlle MPOSBUTH
npu opopMIIeHNHN OTYEeTA.

[To oxoHUaHUU U3MEPEHUH MPOTOKOJ 00sA3aTEIBHO AAETCSA HAa MOJAIUCH MPENO01aBaTeNo.
be3 sToii moanmucu NMpoToKoa cuyuTaeTcs HeleHcTBUTENbHBIM. [loAMUCh CTyeHTa B IPOTOKOJIE
0003Ha4yaeT, 4To OH OTBEYAECT 3a BCE IPOBEJICHHBIE HM3MEpPEHUs, a MOANUCH IpernoaaBaTess
O3HayaeT, yTo paboTa JIEHCTBUTENbHO BBHINOJHSAIACK U YKa3aHHbIE 3HAYCHMs JAEHCTBUTEIBHO
MOJIy4Y€Hbl UMEHHO TE€M CTYJEHTOM, KOTOPBIH COCTABUJI MPOTOKOI.

ITo pesynbTaram, 3aMKCUPOBAHHBIM B HPOTOKOJIE W3MEPEHUH, CTYAEHT JoMa MHIIET
OTYUEeT W 3alIMIIAeT €ro Ha cienaymoomeM 3aHaTuu. [Ipu 3amuTe oTyeTa MOryT OBITH 3a/JaHbI
Jar00ble BOMPOCHI MO TEOPUM HM3Yy4aeMOro SIBJICHMS MU IO MOJYYEHHBIM pe3ylbTaTaMm. 3a
IPUHSTHIN OTYET MPEINoiaBaTellb BbICTABISET CTYAEHTY OILIEHKY U MOCJE 3TOr0 COOOIIAeT HOMEP
U Ha3BaHUE ClieAyrolei 1abopaTopHOH pabOTHI.

Crpykrypa u popma otuera o 1abopaTopHOii padboTe

OTt4er JOKEH COepKaTh CIENYIOIINE Pa3eiibl:

1. ens paboTHI.

Ona c¢opmynrpoBaHa B OIMCAaHUU JIAOOPATOPHOW pPabOTHL, OTTyAa €€ Cciexyer
NePETncaTh.

2. Onucanue 1ab0paTOPHON YCTAHOBKHU.

Onucanue YCTaHOBKH JIOJDKHO OBITh KpaTKuM. ClieyeT orpaHHIUThCs (QYHKIIMOHATEHON
WINA DJIEKTPUYECKONH CXEeMOM YCTaHOBKU. He HyXHO NpUBOAWTH BHELIHETO BUAA MPUOOPOB.
Jlanee HeoOX0IMMO OMHUCATh HKCIIEPUMEHT U NMEPEUNCIUTh U3MEPUTEIbHBIE TPUOOPHI B TaOIHIIE
TEXHUYECKUX XapaKTEPUCTHK, IEPEHECEHHOH U3 MPOTOKOJIa U3MEPEHUII.

3. Paboune Gpopmybl.

PaGounMu Ha3bIBAIOTCS TOJMBKO Te (OPMYJbl, IO KOTOPBHIM HEHNOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCIIEHUS UCCieyeMbIX BeauuuH. CneBa B ¢popMylie JOHKHO CTOSATH TO, YTO



CJIeZlyeT ONpENenTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM U3BECTHO. Bee npuBeneHHbIE
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BriBoa GopMynt U IpOMEKyTOUHBIE BBIPRKEHUS B 3TOM pasziesie MPUBOIAUTH HE HYXKHO.
@opmynbl i1 BBIYUCICHHUS TOTPEIIHOCTEH M MNPOBENCHUS MaTeMaTH4ecKoh oO0paboTKu
pE3yJIbTaTOB U3MEPEHUN B 3TOM Pa3/€ie TOXKE HE IPUBOJIATCS.

4. Pe3ynbTaThl U3BMEPEHUHN U BHIYMCICHUIA.

B »TOM paznene ordyera AOIKHBI OBITH NMPHUBEICHBI BCE M3MEPEHHBIE M BBIYMCIICHHBIC
pe3ynbTaThl. [l0 BO3MOXHOCTH, UX HYXKHO MpEACTaBISATh B BUAE HArISAHbIX TabOnui. B
NPUBOIMMBIX 3HAYECHUSAX HEIb3s OCTABIATH JIMIIHUE JECITUYHBIE pa3psabl (moapoOHee 00 3ToM
noier peub Huke). B pabore MoxkeT ObITh HECKOJIBKO 33/JaHUl, BCE OHHM JOJDKHBI OBITh
IIPUBENIEHBI B 3TOM pa3/elie.

5. IlpuimMepsl BBIUUCIICHUH.

B sTrom pasgene otuera MOJKHBI OBITH HMPUBEACHBI MOAPOOHBIE MPUMEPHI BHIYMCICHUH
no Kaxjaou paboueit popmyne. He Hy)kKHO MPUBOAUTH BCEX BBIYMCICHUH, BIIOJIHE IOCTATOYHO
OJTHOTO MPHUMeEpa MO KaXI0u (hopMyie. DTOT pasfen HyXKeH JUIsl TOT0, YTOOBI MPEro1aBaTelto
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSIX UM U3MEPEHUSIX, €CIIH TaAKOBBIE BCTPETATCS.

6. Boruucienue norpemHocTen.

B »ToM pasnmene otuera MODKHBI OBITH MPEACTAaBICHBI (OPMYINBI, IO KOTOPHIM
IPOBOJIMIIACH MaTeMaTH4ecKasi 00paboTka pe3ynbTaToB M3MepeHU. JlOIKHBI OBITh BBIBE/ICHBI
dbopMyIbl, TO KOTOPHIM BBIYHCISUINCH CHUCTEMATUYECKUE U CIydyallHble MOTPEUIHOCTH H
IIPEJICTaBICHbI IPUMEPHI BBIUMCICHUN 110 KaX10M U3 HUX.

DTOT pazien 0T4eTa caMblid CIIOXKHBIN i cTyaeHTOB. [1o HemMy 6oJbIle Bcero BOMPOCOB,
B HeM Oojblie Bcero omuoOok. Teopuss NorpemHocred OObIYHO ObIBa€T HamucaHa JUIs
MOJTOTOBJICHHOTO YUTATENsd, 3HAaKOMOTO C BBHICIIEH MaTemaTtukoil. B HacTosmem mocoOuu
aBTOpbI NOCTAPAIUCh OCTaBUTH JIMIIb CAMOE Ba)KHOE IO ATOH TeM€ M M3JIOKUTh Marepuall Io
BO3MOXXHOCTH TPOCTO.

7. I'paduku U pUCYHKHU.

Hebonpire rpagku U pUCyHKH pa3MelIaroTcsl B TEKCTe, a Ooibiuue - Gopmara A4 -
IPUBOJATCS HA OTAEIBHOM JucTe. B m000M ciydae OHM JOJKHBI OBITh TOAMNMCAHBI U
MPOHYMEPOBAaHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. ['paduku 00s3aTenbHO
BBITOJHSIOTCS Ha MUJUIMMETpoBOM Oymare. Ha kaxxaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BeJMYMHA M B KaKMX €JMHUIIAX BJIOJb HeEe OTKJIaabIBaeTcs. Ha camMux ocsX JOMKHBI OBITh
HAHECEHbI TOJIBKO Y3JIbl KOOPJIWHATHON CETKHU. VI3MepeHHbIe Ha ONbITe 3HAUEHHUS MOJANUCHIBATD
Ha ocsx He cienyer. Ha rpaguk 00s3aTenbHO HAaHOCATCS BCE SKCIEPUMEHTAJIbHBIE TOYKH, U
MPOBOAMUTCS coequHstomas ux JuHusA. OKOJI0 OJHON MM HECKOJBKUX TOUYEK OTKIIAJbIBAIOTCS
CHUCTeMaTHYeCKHe MOTPEIIHOCTH COOTBETCTBYIOLIMX H3MepeHuil (moapobHee 00 3TOM MOiAeT
peub HUXKeE).

8. OKOHYaTeNbHbIE PE3YIbTAThl, UX 00CYXKICHHE, BBIBO/IBI.

B »sTOM pa3mene ordyera HYKHO IMOABECTH HTOr MpojeidaHHOM pabotrel. Cnemyet
HaIlMCaTh, KAKME MOJIYY€HbI BEIMYUHBI, U C KAKUMHU MOTPEIIHOCTIMHU.

Ecnu usmepeHus npoBOIUINCH Pa3sHBIMU METOAAMHU, TO 00SI3aTEIbHO HY)KHO CPaBHHUTH
3TH PE3yIAbTaTbl M UX IOTPELIHOCTH, CIENaTh 3aKJIIOUEHUE, KaKOW METOJ JIydlle, TOYHEE,
yao0Hee.

Ecnu u3BecTHO TabMMUHOE 3HAYEHHE M3MEPEHHOH BEMUYMHBI, TO HY)XXKHO 0053aTeJbHO
CPaBHMUTH €r0 C MOJIyUEHHBIM Ha OIbITE 3HAYEHUEM U J1aTh apryMEHTHPOBAHHOE 3aKII0YeHHE 00
UX COBIIAJICHUH UM HECOBIAJIECHUH.

Ecnu B paGoTe 3HaueHHs] OJHOW M TOW K€ BEJIMYMHBI MOJYYEHbI IKCIIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTaThl HY)KHO 00s3aT€IbHO CPaBHHUTh U JaTh apryMEHTHPOBAHHOE
3aKJII0uYeHne 00 UX COBMA/IEHUHU WJIM HECOBIA/ICHUU.

B cnywae, xorgja Mexay CpaBHUBA€MbIMM BEIMYMHAMU HMMEIOTCS HEAONYCTHMBIE
pacxoKJIeHus, 3TO HYXXHO 0053aTeIbHO OTMETHTh B OTYETE M BBICKAa3aTh IPEANOIOKEHHE O
BO3MO>KHBIX IPUYHMHAX 3TOTO HECOBIAJCHMUS.



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

BbIBOZ JOMKEH COOTBETCTBOBATH 11€JIU PAOOTHI.

TpeboBanus k 0oopMIIEHUIO OTYETa O TabopaTopHOU paboTe

OtuyeT 1o 1abopaTopHOi paboTe TOJDKEH BHIOJHATHCS Ha IUcTax GopmaTta A4. 3anucu
Ha JIUCTaX BEIYTCS TOJIBKO C OAHOM cTOpOoHBL [1o Kpasim nucTa A0KHA OBITH OCTABJICHA paMKa
mpuHOi He MeHee 20 MM. DTy paMKy pHCOBaTh Ha JIMCTAaX HE HY)KHO, HO U 3aCTyIaTh 3a HEe He
cienyer. B paMke B BEpXHEM IIOJ€ HYKHO JIMIIb IIOCTaBUTh HOMEP CTPAHUIBL.
[IponymepoBaHHBIMU JIOJDKHBI OBITH BCE JIUCTBHI OTYETA, HAYUMHAS C TpeThero. [lepBriil nucT —
TUTYJIBHBIA U BTOPOU JIUCT — IPOTOKOJ U3MEPEHUM, HE HYMEPYIOTCSL.

Ortuer cnenyer nucarb oT pyku. Eciu Bbl ucnonb3yere dyxue 3aroToBKH, TO OyAbTe
TOTOBBI OTBEUYaTh 3a BCE «3aMMCTBOBAaHHBIE)» OLIMOKH, KOTOPHIX ObiBaeT MHOro. Cka3aHHOE B
paBHOI Mepe OTHOCHUTCA K opMyiiaM, KOTopble BbI moJcMOTpenn y KOro-To, a He BHIBETIM CAMH.
Jlyumie cnpocuth mnpenopaBarens. OH TOJACKaXEeT WM IPOBEPUT, IpaBWIbHO U y Bac
MOJTYYUIIOCh.

TurynpHBIA THCT PabOTHI MOKET OBITH HANKCAH OT PYKW WJIM HareyaTaH Ha TPUHTEpE.
DNeKTpOHHAs BepcHsl TUTYIBHOTO JIMcTa HaxoauTes Ha caite 'Y Alla.

Meronuyeckue ykKazaHus IO BBINOJIHEHHUIO J1a0OpaTOPHBIX padOT MpUBEIEHBI B
CIEeIYIOIUX MocoOusax, uMeromuxcs B oubnuoreke ['YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BUJIE:

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

2. OnexTpudecTBo U MarHeTu3M. Jlaboparopusrnii npaktukym// /E.H. Kotnukos, C.41.
[epbak, W.N Kosanenko, I0.A. Kysneno, M.H. Kyns6unkas, H.II. JlaBpoBckas, H.H.
JlutBunosa, I'.JI. [Inexorkuna, B.K. IIpununko, E.B. Pyrekos, , FO.H. Lapes, b.®. [Iudpun,
2010,84 c.

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

Kosanenko, H.II. JlaBpoBckas, H.H. JlurBunosa, B.®. Opnos, B.K. Ilpununko, C.I1.danees,
E.B.Xonunena, FO.H. Ilapes, b.®. [ludpun, 2008, 80 c.

11.4. Meroanueckue yYKa3aHUS JUISt oOyJaromuxcsi 1o MPOXOKICHHIO
CaMOCTOSITENIbHOM pabOTHI

B xoze BBITIOJIHEHUSI CaMOCTOSITEIbHONW PaOOThI, OOYYAIOIIMIICS BBIMOIHIET padoTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

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

B mporecce BBINOMHEHHS caMOCTOSTENbHON paboThl, y oOywaromierocs (Gopmupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
¥ HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHUI, 00ECIeurnBaeT BBICOKHUI
YPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYEHHS, IOMOTAET TOJYYUTh HABBIKA TIOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MetoauueckuMl ~ MaTepualaMd,  HAlpaBISIOIMIMMU  CaMOCTOSITENIbBHYIO — paboTy
00y4JarOIIUXCS SIBISIFOTCS:

-y4e0HO-METOIUYECKUI MaTepual Mo TUCHUIUINHE;

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



11.5. Meroauueckue yka3aHus I OOYYAIOUIMXCS 10 TMPOXOXKICHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

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

OcHOBHBIMHU (DaKTOpaMH TEKYIIEr0 KOHTPOJIA 3HAHUN OOY4YarOIIMXCs SIBJISIETCS YCTHBIN
ONpOC Ha JIEKIMOHHBIX WIM NPAKTUYECKUX 3aHATUAX, 3alIuTa JabOpaTOpHBIX padoT.
CpenctBaMM  TEKyLIEro KOHTPOJsl MOryT ObITh Oecelbl IpenojaBaTelss U CTYIEHTA,
KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUs.

Pe3ynbrarhl TEKyIero KOHTPOJIS yCIIEBAEMOCTH CIIY>KaT OCHOBOW JUIsl TIPOMEKYTOUYHOU
aTTECTAIMU: MOJYYCHHUs 3a4eTa WM JIOMyCcKa K 3K3aMeHy Wi JuddepeHIInpOBaHHOMY 3a4eTy
10 y4yeOHOM JUCLHUIUIMHE.

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

11.6. Meroaudeckue yka3zaHUs JUIsl O0YJArOIIUXCS MO MPOXOXKICHUIO MPOMEKYTOTHON
aTTECTALINN.

[Ipomexyrounas  arrecrauuss  oOyyaroUMxcs  IPEeIyCMAaTpUBAaeT  OLCHUBAaHUE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHHs no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

-3K3aMeH — ()OpMa OLICHKM 3HAHUH, IMOJyYEHHBIX OOYy4YaIOLUIMMCs B MPOLECCEe U3YUEHUS
BCEH MUCIUIUIMHBI WIN €€ YaCTH, HABBIKOB CAMOCTOATEIbHONU pabOThl, CIIOCOOHOCTH MPUMEHSTh
UX JUIsl pEIIeHHs IPaKTUYECKMX 3ajad. OK3aMEH, KaK IIPaBWIO, IMPOBOAUTCS B IEPUOL
HK3aMEHALIMOHHOW CECCUU W 3aBEpIIACTCS aTTECTALMOHHOM OLIEHKOM «OTIMYHO», «XOPOLIO»,
«YZAOBIIETBOPUTEIBHO», «HEYJOBIETBOPUTEIBHO». JK3aMEH MOXKET IPOXOAUTH B BHJIE YCTHOTO
OIpoca UM TECTUPOBAHUS.



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMmMy JUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




