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AHHOTaUs

Jucuunnuna «®usnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpPaMMYy BBICIIETO 00pa30BaHUS
— mnporpaMMy OakanaBpuaTa IO HampaBieHUto mnoarotoBku/ crernuanbHoct 09.03.03
«[Ipuknagnas undopmarukay HampasieHHOCTH «lIpuknagnas uHbOpMaTHKa B SKOHOMHKE).
Juctumumaa peanu3yercs kadenpoit «No3y.

JlucuuniuuHa HaleJaeHa Ha (GOpMHUPOBAHKE Y BBIMTYCKHUKA CIEIYIOIINX KOMIIETEHIIUH!

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

OIIK-1 «CnocobeH NpUMEHATh ECTECTBCHHOHAYYHbIC M OOIICHH)KCHEPHBIC 3HAHMS,
METO/Ibl MATEMAaTUYECKOT0 aHAJIM3a U MOJEINPOBAHHUS, TEOPETUUECKOIO U IKCIIEPUMEHTAILHOTO
UCCJIEIOBaHMSI B TPOPECCUOHAIBHOMN 1eATEeIbHOCTH

CopneprkaHue TUCIMIUIMHBI OXBAThIBAET KPYT BOIPOCOB, CBA3aHHBIX ¢ MpobiaemMaMu olmien
bu3UKH.

[IpenoaBanre MUCIUIUIMHBI PEIyCMAaTpUBACT cCleayromue (OpMbI  OpraHU3aIUH
yueOHOro mpoiiecca: JeKIuu, 1a00paTopHble pabOoThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTENIbHAS
pabora cryaeHTa, KOHCYJIbTallUH.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHUS JUCUHUIUIMHBI COCTaBISET 7 3a4eTHBIX enuHul, 252
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIBTATOB O0YUEHUS O JUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
WU3MEPEHUSX, BEIUMCICHHUSIX U 00pa0OTKe Pe3yIbTaTOB N3MEPCHHIA;
-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 OOYUCHHUS 10 JUCIHMILIAHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

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

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIMN U HHANKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna)

Ko n nHaumenoBaunue

KOII U HAMMCHOBAHUC MHUKATOpA

KOMIIETCHIIUH KOMIIETEHIINHI JOCTH)KEHHS] KOMIIETEHIIUU
VK-2.3.1 3HaTh BUJIBI pECYPCOB U
YK-2 Cnocoben OTPaHUYEHUS ISl PELICHUS TOCTaBICHHBIX
ONPEEINATh KpyT 3aj1a4
3aJ71a4 B paMKax VYK-2.V¥.3 ymeTh BbABUTATh
IIOCTaBJICHHOM LIEJIM | aJIbTEPHATUBHBIE BAPUAHTHI JCHCTBUH C
U BBIOUpATh 1[eJIbI0 BRIOOpA ONTUMAJIBLHBIX CTIOCOO0B
ONTUMAaJIbHBIC pellIeHus 3a1a4, B TOM YHUCJIE C IIOMOILBIO
YHuBepcaibHbIE
CIIOCOOBI MX U (ppOBBIX CPEACTB
KOMITETCHIINH

peuIeHus, UCXO1s U3
JEUCTBYIOLUX
IIPAaBOBBIX HOPM,
HUMEIOIUXCS
pecypcoB u
OTpaHUYECHUN

YK-2.B.1 BnaseTs HaBbIKaMHU BbIOOpa
ONTUMAJIBHOTO CII0CO0a pelIeHHUs 3a/1a4 C
Y4E€TOM JEHCTBYIOIIUX MIPABOBBIX HOPM
YK-2.B.2 B1aseTp HaBbIKaMu BbIOOpA
ONTUMAJIBHOTO CII0CO0a pelieHus 3a/1a4 ¢
Y4E€TOM HMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYEHUN

Ob6menpodeccuonanbHbIe

KOMIICTCHIIN U

OIIK-1 Cnocoben
IPUMEHSTh
€CTECTBCHHOHAYYHbBIC
1 OOIIIENHKEHEPHBIE
3HAHUSI, METOIBI
MaTeMaTHYeCKOro
aHajgu3a u
MO/ICITHPOBAHHUS,
TEOPETUUECKOTO U
OKCIEPUMEHTATBHOTO
HCCJIEIOBAHUS B
poQeCCHOHATBHON
JIEATETLHOCTH

OIIK-1.3.1 3HaTh OCHOBBEI MATEMAaTHKH,
(bU3HUKY, BBIYUCTUTENBHON TEXHUKU U
MIPOTPaMMHUPOBAHHUS

OIIK-1.B.1 B1ageTs HaBBIKAMH
TEOPETHYECKOTO M KCIIEPUMEHTATHLHOTO
HCCIIeIOBAHUS 00BEKTOB

PO eCCHOHAIIBHON e TETHHOCTH

2. Mecro nucuumianHsl B cTpykType OI1

JucnurnnuHa MokeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYECHHUH CIIETYIOUIUX TUCIUIUINH:
MaremaTnyecKkui aHaliu3

Jluneiinas anrebpa




Teopus BepossTHOCTEN

3HaHI/I$I, IMOJIYYCHHBIC IIPpHU H3YUCHUHW MaTtcpuajia ,I[aHHOI\/'I JUCHUIIIIMHBI, HMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUEC, TAK U MOT'YT MCIIOJIb30BATHCA ITPU U3YUCHUH APYTUX AUCHUILINH

- TeOpI/Iﬂ BepOﬂTHOCTeﬁ N MaT€MaTH4YCCKass CTaTUCTHKaA

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHUILUIUHBI, TPYIOEMKOCTH OTACIBHBIX BHIOB y4eOHOMN
paboTHI MO TUCHHMILIMHE (M pacipeie]ICHUE STON TPYAOEMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tadymue 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI
Bz yue6Hoii paGoThi Beero TpymoeMKoCTb 1o cemecTpam
Nol No2
1 2 3 4

Oowan mpyooemKocmup OUCUUNTIUHBL, 7/ 252 4/ 144 3/ 108

3E/ (4ac)

U3 Hux yacoe npakmuueckoii 0020mMoeKu

AyoumopHuie 3aHamus, BCEro Jac. 102 51 51

B TOM YHCIIC:

nekiuu (JI), (dac) 68 34 34

npakTuueckue/ceMunapckue 3ausatus (113),

(dac)

nabopaTtopHbie paboTsl (JIP), (yac) 34 17 17

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

HK3aMeH, (Jac) o4 o4
Camocmoamenvnan paboma, Bcero (4ac) 96 39 57
Buo npomesicymounon ammecmayuu: 3a4er, OK3., Hudd. 3ad.
mubd. 3auger, sk3amen (3auer, Hudd. 3au, | Hudd. OK3.

DK3.**) 3au.

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIMHBI IO pa3feiaM U BUIaM 3aHSITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Pasensl, TEMBI AUCIUILIMHEL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (uac)
Cemectp 1
Paznen 1. Mexanuka 11 7 13
Paznen 2. ®usuka Konebanuii ¥ BOJIH 11 7 13
Pasnen 3. DnekrpudecTBo 12 3 13
HUroro B cemectpe: 34 17 39
Cemectp 2

Paszen 4. DnekTpoauHaMuKa 12 7 19
Paszgen 5. BonHoBas ¥ KaHTOBas ONTHKA 11 7 19
Pasnen 6. KBanToBas dusmka 11 3 19
Htoro B cemectpe: 34 17 o7
Hroro 68 34 0 96




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepsxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHSATHH.
Copep:xanne pa3aelioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IHUKJIA

Howmep paznena HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Mexanuka
[Ipenmer mexanuku. Mexannueckoe naBuxenue. [lonstue
COCTOSIHUS M IETEPMUHU3M B KJIACCUYECKON MEXaHUKE.
YpaBHeHUs IBUKEHUA. [ paHUIBI IPUMEHUMOCTHU KJIACCUYECKON
MEXAaHUKH. PensTUBUCTCKAs 1 KBAHTOBAs MEXAHUKA
Kunemaruka nBuxeHus: MarepraibHOi Touku. CKOpOCTh U
yckopenue. HopmanbHoe 1 kacaTenbHOe ycKopeHus. Paguyc
KpUBHU3HBI TpaekTopuu. OCHOBHAA 33a/1aua KHHEMATUKH
MaTtepuaabHOi Touku. KuneMaTuka qBuXeHHs aOCOTIOTHO
TBEpAOro Tena. Bpamenue TBepAoro Tena BOKPYr HEMOABUKHOM
ocH. CBsI3b JIMHENHBIX U YIJIOBBIX BEJIMYMH IPU BpallaTeIbHOM
JBUKEHUU.

HNuepumansubie cuctembl oTcueTa. OCHOBHBIE 3aKOHBI
KJIACCUYECKOW JTUHAMUKHU - 3aKOHbI HhtoToHa. OCHOBHAs 3a/1aua
JMHAMUKHU MaTepualibHON TOUKU. HenHepuuanbHble CUCTEMBI
otcuera. Cuiibl MHEPIMH. 3aKOH COXpaHeHUs uMmmyibca. Llentp
Macc u ero asuxkeHue. Cucrema LeHTpa Macce.
Mexanuueckasi pabota u MOIHOCTh. KuHeTn4eckas SHeprus.
[Tons cun. KoHcepBaTuBHBIE U JUCCUTIATUBHBIE CUJIBL. Y CJIOBHE
MOTEHIUATBHOCTH TOJS CHJI. 3aMKHYThIE U HE3aMKHYThIE
cucreMsl. [loTeHnnanbHast SHEPTUsi CUCTEMBI. CBSA3b MEKITY
MOTEHIIMATBLHON SHEPTUEH U TI0JIeM KOHCEPBATUBHBIX CHJI. 3aKOH
COXpaHEHHUs MeXaHW4YecKou sHeprun. CUCTEMBbI €TUHUIL.
MOMEHT CUJIbl K MOMEHT UMIYJIbCA. Y PABHEHHE MOMEHTOB.
3aKOH COXpaHEHUsI MOMEHTa UMITyJIbca. MOMEHT UMITyJbca
TBEPJOIO TeJIa OTHOCUTENILHO HENOABUKHON OCU. MOMEHT
nHepuuu. OCHOBHOE YpaBHEHHE TMHAMUKHU BPAIIATEIbHOTO
JBUKEHUS TBepJOro Tena. KuHnetnueckas sHeprus
BpAILIAFOIIEr0Cs TBEPJOTO TeJa. Y PAaBHEHUS IBUKEHUS U
YCJIOBHUS paBHOBECHSI TBEPOTO TEA.

[Tpuntun oTHOCHTENBbHOCTH [ anmuies, mpeodpazoBanus [ anumest.
[ToctynaTel cnenuaibHON TEOPUH OTHOCUTEIBHOCTH.
[IpeobpazoBanms Jlopenna u cienctsust u3 HuX. OCHOBBI
PENSATUBUCTCKOM MeXaHUKH. MIHTepBall, ero MHBapUaHTHOCTb.
PensituBuctckuii nmiynsc. OCHOBHOE ypaBHEHUE
pensSTUBUCTCKON nuHaMuKu. KuHeTnueckast s3Heprus
PEeNSITUBUCTCKOM yacTullbl. CBA3b Macchl v dHepruu. CBs3b

MCKIY 3Hepr1/1e171 1 UMITYJIbCOM YaCTHUIIbI. OcHOBHEBIE nacu




0011eit Teopur OTHOCUTEILHOCTH

®dwusuka KoneOaHui 1 BOJTH
I"'apMOHHMYECKHIT 1 AHTAPMOHUYECKUI OCLIMILIISATOP
(MaTeMaTH4eCcKHil MasSTHUK, PU3NYECKUI MasITHUK, KOjeOaHuUs
o1 ICUCTBHEM YIIpyroi cuibl). CloKeHHe KoJieOaHuH.
OU3NYECKHUI CMBICI CHEKTPAILHOTO Pa3JI0KEHHUS.
Huddepennmanbaoe ypaBHeHHe KoeOanuii. CBOOOIHBIE,
3aryxatroiue konedanus. BeinykaeHHbIe KoieOanus. Pe3onanc.
Kunematuka BOJIHOBBIX ITPOIIECCOB (IUIOCKUE U CheprudecKue
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHIuN cynepro3uiium.
Oueprust BoHbl. [ToTok snepruu. MTHTEHCHBHOCTD BOJIHBEI.
Crosgas BoiHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOM
BoJIHBL. Dddekt Jlomnnepa A 3ByKOBBIX BOJIH

DJIEKTPUYECTBO.

DneKkTpocTaTHKa B BaKyyMe. 3aKOH COXPaHEHHsI AJIEKTPHUECKOTO
3apsna. 3akoH Kynona. Cucremsl equnutl. [puaimn
cynepno3uuu. CUcTeMbl 3apsyKEHHBIX YaCTUL. DIEKTPUUECKUI
nunodb. Pabota cun anexktpocratuueckoro nois. Teopema o
LHUPKYJISLIUU BEKTOpa HanpskeHHocTU. [loTeHnmanbHOCTh
ANEKTPOCTATUYECKOTO 1oJIsl. HanmpsykeHHOCTh U MOTEeHIIUAN
ANEKTPOCTATUYECKOTO OIS, CBA3b MEKIy HUMU. Teopema
["aycca mist a7eKTpoCcTaTHUECKOro moisi B Bakyyme. [Ipumenenue
TeopeMsl ["aycca k pacueTy monei.
DneKkTpocTaTHKa B BellecTBe. TUIIBI AUIIEKTPUKOB.
[Monspuzanus nuanekTpukoB. CBOOOIHBIC U CBSI3aHHBIE 3apsbI.
JusnexkTpuueckasi BOCHPUMMUYUBOCTD. [udnekrpuueckas
IIPOHUIIAEMOCTh. DIEKTPUUECKOE CMEeLIeHHE (MHAYKIINS).
Teopema ["aycca aJist 3JIEKTPUUECKOTO OIS B TUAJIEKTPUKE.
VYcnoBus Ha TpaHUIIe pa3fena AByX AUAJIEKTpUKOB. [losie BHyTpH
MIPOBOJIHUKA U Y €ro noBepxHocTu. O01mas 3a1a4ya
ANEKTPOCTATUKH. DJIEKTPOEMKOCTh IIPOBOIHUKA.
Konzgencaropbl. DHEprusi CHCTEMBI AJIEKTPUUECKUX 3aPsIIOB.
DHeprus 3apsHKeHHOTo PoBoHKKA. OOBEeMHAs TITOTHOCTD
SHEPTUU JIEKTPUUECKOTO TOJIS.

VYcnoBus CylecTBOBaHMS 3JIEKTPUUECKOTr0 TOKa. Y paBHEHHE
HENPEepBIBHOCTHU. DIIEKTPOABMKYILAs cuiia. HemoreHmanbHOCTh
I10JI1 CTOPOHHMX CJI. 3akoHbl OMa u J[xoyns-JIenna B
UHTErpaibHON U quddepeHnnanbHo Gopmax.

DNeKTpoIUHAMUKA
MarnuTocTaTuka B BemecTBe. HamarHuueHHOCTb.
MonexymsipHbIe TOKH. MarHuTHas BOCIPHUMYHBOCTD.
MarsuTHas IpOHUIIAeMOCTh. HanpsHkeHHOCTh MarHUTHOTO TTOJIS.
JnamarneTukuy, napaMarHeTuky, peppomaruetuku. Teopema o
MUPKYISIIAN BEKTOPA HAPSKEHHOCTH MarHUTHOTO TTOJIS
(uTerpaneHas u quddepennnanbaas Gopmsl). Y CIoBUs Ha




TPAaHUIIE IBYX MarHeTHKOB.
3akon Papanes. [IpaBumno Jlenna. CamouHIyKIHUs.
NunykTtuBHOCTE. B3auMHas nHaykuus. Bzanmuas
UHAYKTUBHOCTh. OOBEeMHAs TNIOTHOCTh YHEPTHH MAarHUTHOTO
nosist. Buxpeoe anektpuueckoe nojue. Tok cmemenus. Cucrema
ypaBHeHU MakcBeiia. MarepualibHble YpaBHEHUS.
KBasucranmonapueie TOku. MIHBapuaHTHOCTh YpaBHEHUM
Makcgeria OTHOCHTENIbHO TIpeoOpa3zoBanuii Jlopenma. [Tpuniumn

OTHOCHUTCIIbHOCTHU B JJICKTPOAUHAMHUKE

BonHoBas 1 kBaHTOBas ONTHKA
BonHoBoe ypaBHeHME ISl 371€KTPOMarHuTHOM BoHbl. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH. BekTop IloiHTHHTa. IHTEHCUBHOCTD
cera. D¢ dext Jlomnepa a1 37€KTPOMAarHUTHBIX BOJIH.
Otpaxxenue u npejaomieHue ceera. ONTHYECKOE N300pakeHHe.
[Tpunnun depma. Mutepdepennus ceera. KorepeHTHOCTH U
MoOHOXpoMaTHuHOCTh. [Iudpakuus ceera. [Ipunuun Iroiirenca-
O®penenst. Meton 308 @penens. [udpakuus @paynrodepa Ha
nienu u audpakunonHoi pemerke. ['omorpaduu. EctecTtBeHHBIN
U TIOJIsipU30BaHHbIN cBeT. 3akoH Mauntoca. [lonsipusanus ceera
IIPU OTPAXEHUH U IpesomiieHnu. 3akoH bproctepa. /[BoitHoe
nmyuyenpenomiienue. HopmanpHas 1 aHOMalbHas JUCHIEPCHUS.
dasoBas u rpynnosas ckopoctu. opmyna Panes. DneMeHTs
@Dypbe - ONTHUKH.
TennoBoe n3nyuyenue Tein. 3akoH Kupxroda. 3akoHbl U3ITydyeHUs
abcomoTHO YepHoro tena. KBantoas runoresa u Gpopmyina
[Tnanka. KBantoBas ontuka. @orosddekr, onbirer CToNeToBA.
®otonsl. [laBnenue ceera. KopnyckyasspHO-BOJHOBOW JTyalnu3M
st ceeta. Dpdext Komnrona.

KBaHTOBas MexaHuKa

Teopus bopa. Onbrtel @panka u I'epua. Kopnyckynsapao-

BOJIHOBOM Jyaln3M MUKpoyacTull. I'unoresa ne bpoitns.

da3oBas U rpyIIoBas CKOPOCTH BOJH Jie bpoiutd. BonHoBoi
nakeT. CTaTUCTUYECKOE UCTOJIKOBAHHUE BOJIH Jie bpoits.

[Tpunuun HeonpeaenenHoctu I'elizenOepra. BonHoBas GpyHkius,

ee OCHOBHbIE CBOMcTBa. Oneparopbl GPU3NYECKUX BETUUHH.

BpemenHoe u cranmonaproe ypasHenue [penunrepa,

KBAaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS JBUKCHHUS.

CBob6oaHas yactuna. Yactuna B 06CKOHEYHOH MOTEHIUAIBHON
same. KBantoBslil ocipustop. HyneBast sHeprus, HyneBble

kosebanus. [IpoxoxkaeHue yacTuIbl 4yepe3 MOTeHIIUATbHbIN

O6apbep. TynHenbHbIN 3G DEKT.
ATOM BOIOpOJA B KBAHTOBOW MexaHuKe. KBaHTOBBIE yHCIa.

OpOuTaNBHBIA MEXaHUYECKUM U MAaTHUTHBI MOMEHTBI

37eKTpoHa B aToMe. OpOUTAIIBHOE THPOMAarHUTHOE OTHOIIICHHE.

Omnpit lllTepna u I'epnaxa. Cnun 3nexTpoHa. [Ipuanun




MoJiekya. [Ipupona XUMUYECKOM CBSI3H.

TOXAECTBEHHOCTH MUKpoYacTul]. @epMUOHBI U OO30HBHI.
CuMMmeTpus BOJTHOBOM (DYHKIIMU CHCTEMBbI OJJUHAKOBBIX YACTHII.
[Mpunnun [Taynu. O0bscHEHHE TEPUOINIECKOI CHCTEMBI
anemenToB J|.M.MenneneeBa. DHepreTUUECKU CIIEKTP aTOMOB U

Howmep pazaena

Hazsanwne u COACPpIKAHUE PA3aCIOB U TEM JICKIIMOHHBIX 3aHATUH

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6ymma 5 — [IpakTudeckue 3aHsITHS U KX TPYJ0EMKOCTh

N3 Hux No
Ne | Tembl npaktrnueckux | DOpMbI IPaKTUUYECKUX | TPyIOEMKOCTh, |IPAKTUYECKOU |pa3jieiia
/1 3aHSTUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
| |
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
U3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoemKocts, | MPakTHHECKOR | pasiena
n/n (uac) IIOATOTOBKH, | JHCLIHII
(dac) JINHBI
Cemectp 1
1 | Masarauk MakcBeiia 4 2 1
2 | HaknoHHBIN MasSTHUK 4 2 2
3 | CTonkHOBEHHE MApOB 3 2 1
4 | MaremaTnueckuii 1 000pOTHBIA MasiTHUKU 3 2 2
5 | OmpenencHue IEKTPOESMKOCTH 3 2 3
KOHJIEHCAaTopa
Cemectp 2
1 | Onpenenenue ropu3oHTANBHOM 3 2 4
COCTABIISIOIIECH HATIPSHKEHHOCTH MarHUTHOTO
1oJist 3eMiu
2 | OnpeneneHue yAeabHOTO 3apsjia 3JeKTPOHa 4 2 4
3 | Kombia Herotona 3 2 5
4 | ITpoBepka 3aKOHOB TEIJIOBOT'O U3TY4YEHUS 4 2 5
5 | OnpeneneHue MMUPUHBI 3AMPEIICHHOW 30HBI 3 2 6
MOJTYITPOBOJTHUKA
Bcero 34 20

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHIIOTHEHUE KYPCOBOM PabOThI

VY4eOHbBIM MJIAaHOM HE TPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Bupl camocTosTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.




Tabmmma 7 — Buasl caMOCTOSITENBHOM pabOTHI M €€ TPYAO0EMKOCTh

Bua camocrositensHOM paboThI B‘CIZEO’ Cemectp 1, yac CemecTtp 2, yac

1 2 3 4
N3yuenue TeopeTnyeckoro Marepuania 32 13 19
nucuurnHbl (TO)
[ToaroToBka K TeKyIeMy KOHTPOJIIO
ycneBaemoctu (TKY) 32 13 19
[ToaroroBka kK MpOMEKYTOUHOM 32 13 19
arrectaruu (I1A)

Bcero: 96 39 57

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIbHON PabOThl 00yYaroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIMYEeCKUE MaTepPHaIIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

KommuecTBo 9K3eMILTSIPOB B
Mudp bubnuorpaduyeckas ccouika / URL ampec Oubmoreke
(KpOMe 2JIEKTPOHHBIX IK3EMILISPOB)

CasenbeB U.B. Kypc o0mieii puznku:
[53(075)] Yuebnoe nmocobue B 3 T. 2014. T.1. ®O(4), 'C(94), 'CU3(1)
Mexannka. MosekyisipHast (pu3mnka

CagenneB U.B. Kypc obuieit gpusuku:
Vuebnoe mocodue B 3 1. 2014. T.2.
DNEeKTPUUECTBO U MarHeTu3M. BoHbL
OnTuHka.

[53(075)] DO(4), TC(94), TCU3(1)

CagenneB U.B. Kypc oOme#t hpuzuku:
VYuebHoe nocobue B 3 1. 2014. T.3.
[53(075)] KBanToBas ontuka. AToMHas (pu3HKa. ®O4),I'C(91), 'CU3(1)
®usuka TBeproro Tena. Guznka aTOMHOTO
SJIpa M DJICMEHTAPHBIX YaCTHUI]

CagenbeB U.B. Kypc ¢pusuxu: YueGHoe

[53(075) nmocodue B 3.1. T.2. DinekTpuyecTBo.
C12 Konebanus u Boauabl. BosiHOBas onTHkKa. O(2), ICO8)
2008
HNponos U.E. Mexauunka: OCHOBHBIE 3aKOHBI.
[531B83] | P N Do e T'C(133), TCY3(1), TIT(6)
[5’:13“(7067]5) Tpodumona T.U. Kypc duzuku. 2007, dO3), I'C(27

7. IlepedeHb 2IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
Ilepeuenn JJIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHS JTUCIHUILIMHBI
npuBeseH B Tabmuie 9.




Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpA30BATEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn « HTepHeT»

URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubnmorexa ['YAII
http://lms.guap.ru dusuka 1
http://lms.guap.ru dusnka 2

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHI
8.1. Ilepeuenp mnporpaMMHOrO OOECHEUEeHHs], MCIONb3YEeMOr0 MpPH OCYIIECTBICHUU
00pa30BaTeNbHOTO NpoIiecca M0 TUCHUIUINHE.
[lepeuenp UCHOIB3yEMOI0 MPOrPaMMHOT0 o0ecrieueHus npeacrasieH B Tadbnuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS
No /it HanmenoBanmue

He npenycmorpeno

8.2. IlepeueHp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIONIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca 10 UCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAIMOHHO-CIIPABOYHBIX CUCTEM
Ne ni/m HaumenoBanue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Howmep aynuropun
Ne n/m | HauMeHOBaHME COCTaBHOM YacTH MaTepUaIbHO-TEXHUUYECKON 0a3bl (pu
HE00X0JMMOCTH)

1 Jlek1iMOHHast ay IUTOpUS

2 Crienmanu3upoBaHHas jaboparopus «MexaHuKay» 31-04

3 Crenmanu3upoBaHHas jgadopatopus «JIEeKTPOMarHeTH3M 32-04

4 Crienmanm3upoBanHas jadbopatopusi «ONTHKA 32-06

5 CrenmanusupoBaHHas naboparopus «KanroBast Puznka» 32-03, 32-05

10. OueHoYHBIE CpeACTBA JUISI POBEICHUS TPOMEKYTOUHOM aTTEeCTAI[N
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI TPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJISl IPOBEACHUSI POMEKYTOUHON aTTeCTalluu

By npomexxyTo4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crncok BONpOCOB K 9K3aMEHY;
TecTsl.
JuddepeHpoBaHHbIi 3a4ET Crnncox BONpocCoB;
TecTwr,



http://lib.aanet.ru/

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBejeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepun onleHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETCHIIUH

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PaKTep (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh HA 3HAHWS OCHOBHOW W JOMOJIHUTEIBHOW JIMTEPATYpPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAPABIICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— cBOOOJIHO BJIaJICCT CHCTEMOM CIIelMaIM3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPHL;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKON JCSATEIBHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOH CIIeIMaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYLIECTBY M3JIaracT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBI;

— JIONyCKaeT HeCYIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyHseTcs B GOPMYIMPOBAHNYU BBIBOJIOB U 0000IICHUI;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEIILHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  HpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBJICHUH,

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUHN 3HAHU;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

«HEY/IOBJICTBOPHTEIIHHOY
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb! B Tabiuie 15.

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

Nen/m | Ilepeyenp BonpocoB (3a1a4) Juist SK3aMeHa
1 OcHOBHBIE KNHEMAaTHYECKUE NOHATHS. KnHeMaTnka MaTepruabHON OIIK-1.3.1
TO4KH. CKOPOCTh M YCKOPEHUE MaTepUaIbHON TOYKU
2 Y cKopeHne pu IIOCKOM KPUBOJMHEWHOM JBUKEHUN OIIK-1.B.1
3 Kunemarnka abcosIlOTHO TBEPJOTO Tena OIIK-1.3.1
4 CBs13b IMHEWHBIX U YIJIOBBIX BEIHUUH YK-2.3.1
5 O060011eHHBIE KOOPJWHATHI U CTETIEHU CBOOOIBI VYK-2.V.3
6 OcHoOBHas 3a1aua KHHEMATUKH JIJIsl MATEPUAIbHON TOUKHU OIIK-1.3.1




7 3akonsl HpioToHa OIlK-1.3.1
8 3akoHb!l Keriepa 1 3aK0H BCEMUPHOTO TSTOTEHHUSI OIIK-1.3.1
9 [Tpuniun nerepMuHU3Ma VYK-2.3.1
10 3aKOH COXpaHEHUs UMITYJIbCa OIIK-1.3.1
11 Teopema o IBM)KCHUH IIEHTpA Mace OIIK-1.3.1
12 I'paBuTanimoHHas ¥ MUHEPTHASI MACCHI OIIK-1.B.1
13 MOMEHT CUJIBI U MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB OIIK-1.3.1
14 3aKOH COXpaHEHHSI MOMEHTA UMITYJIbCa OIIK-1.3.1
15 CexTopualnbHas CKOPOCTh YK-2.B.1
16 PaboTa, MOIITHOCTh M KWHETUYECKAs SHEPTHS YK-2.3.1
17 IlorennuanbpHble U HEMTOTEHI[MAIHHBIE CUIIBI OIIK-1.3.1
18 [TorenimanpHas HEPrusi, 3aKOH coxpaHeHus: Mexanndeckou suepruu | OITK-1.3.1
19 MoMeHT uHepIuu VYK-2.B.2
20 Teopema Ilteiinepa OIIK-1.3.1
21 MomeHT uMITyJIbca abCOTFOTHO TBEPIOTO Teja OIIK-1.B.1
22 Kunernueckas sueprust ATT. Pabota u momaocts Bpamenust ATT OIIK-1.3.1
23 ITpunumn otHocuTenbHOCTH ['anumnes OIIK-1.3.1
24 OkcnepuMeHTasbHbIe npeanoceliku CTO YK-2.B.2
25 IToctrynate! DitHTelHA, TpeoOpa3oBanus Jlopenna OIIK-1.3.1
26 CrnenctBus u3 npeodpazobanus Jlopenna. 3akoH cloxkeHus VK-2.V.3
ckopocreii B CTO
27 HNHuTtepBan YK-2.B.2
28 PenstuBucTckas nuHaMuka OIlK-1.3.1
29 WNuBapuantsl Teopun otHocutenbHOCTU. [Tpuniun sxBuBanientnoctn | OIIK-1.3.1
30 HeunepunanbHbie CUCTEMBI OTCUETA YK-2.B.2
31 HuddepennnansHoe ypaBHeHUE KoyeOaHuil npykuHHOrO MasitHuka, | OITK-1.3.1
€ro peuieHue
32 Bekropnas nuarpamma OIIK-1.B.1
33 DHeprus rapMOHHYECKUX KOJIeOaHHi OIIK-1.3.1
34 Y cnoBusi BOSHUKHOBEHUS KoJIeOaHU YK-2.3.1
35 DU3NYECKUN U MAaTEMaTUYECKUN MAasTHUKHU OIIK-1.3.1
36 3aryxaromme KoineOaHus YK-2.B.1
37 BrinyxeHHble kosieOanus. Pezonanc
38 CrnoxeHune konebaHuil 0IHOTO HAaNPaBJICHUS C OAMHAKOBBIMHU OIlK-1.3.1
9acTOTaMHu
39 CroxeHre B3auMHO NEepHeHIUKYISIPHBIX KoJieOaHui OIIK-1.3.1
40 Boaubl. OCHOBHBIE TTOHSTHS YK-2.3.1
41 YpaBHeHHe Oeryiieil BOJIHBI OIIK-1.3.1
42 BonnoBoe ypaBHeHnue. CKOpOCTh BOJHBI B YIIPYTOil cpefie OIlK-1.3.1
43 OHeprus BOJIHbI OIIK-1.B.1
44 NHTEeHCUBHOCTH BOJIHBI YK-2.V.3
45 Dddext [Jomnepa YK-2.B.2
46 Judpaxius Boas. [puniun Noiirenca OIIK-1.B.1
47 WuTepdepenius BOJIH OT ABYX HCTOYHHUKOB YK-2.B.2
48 Crosiune BOJIHBI OIIK-1.B.1
49 Jucnepcusi, rpynioBasi CKOpOCTb BOJIH VK-2.B.2
50 B3aumoaeincTBue 3MeKTPUUECKUX 3apsii0B. 3aKOH COXPAHEHHUS OIIK-1.3.1
3apsiga. 3akoH Kynona.
51 HanpsxénHocTs anekTpudeckoro nois. Ipuniun cynepno3nnun OIlK-1.3.1
52 ITorenunan anexrTpuueckoro nois. IIpuHuun cynepno3uuuy. OIIK-1.3.1

Teopema o upkyssanuu Bekropa E




53 ITotox BekTopa E. Teopema I'aycca nis Bektopa E OIIK-1.3.1
o4 CuioBbI€ JIMHUU ¥ 3KBUIIOTEHIIMAJIbHBIE [IOBEPXHOCTH YK-2.B.1
55 CrnenctBus u3 TeopeMsl ['aycca OIIK-1.B.1
56 Hanpsk€HHOCTS M NOTEHIMAII YJIEKTPUYECKOTO A0S OIIK-1.3.1
57 DJIEKTPUYECKUI JUIOJIb BO BHEIIIHEM T10JI€ VYK-2.3.1
58 [IpoBOHUKY B 3JIEKTPUUYECKOM I10JI€ YK-2.B.2
59 Jusnextpuku. Bekrop anekrpudeckoil nnaykuuu. Teopema [Maycca OIIK-1.3.1
JU1s1 BeKTopa D
60 I'pannusble ycnoBus i BekTopoB D u E YK-2.V.3
61 OnexkrpoémkocTh. KoHmeHcaTopbl OIIK-1.B.1
62 [TapanienbHO€E U IOCIEA0BATENBHOE COEIUHEHUE KOHJIEHCATOPOB YK-2.3.1
63 DHeprus MIEKTPHUIECKOTO OIS YK-2.B.2
64 Dnexkrpuyeckui Tok. [ImoTHOCTh TOKA YK-2.B.1
65 3akonbsl OMa B 0OBIKHOBEHHOH M U depeHnaIbHoi popmax OIIK-1.3.1
66 3akon OMa Jy1st 3aMKHYTOH TENH OIIK-1.B.1
67 3axonsl Jlxoyns — Jlenna B 00bIKHOBEHHOH 1 auddepeHnnanbHoil OIIK-1.3.1
dhopmax.
Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera
Ne i/m Ilepeuens BompocoB (3aga4) ans 3adera / qudd. 3adera
1 MarsuTHas UHIYKIUs OIIK-1.3.1
2 3akoH buo — CaBapa — Jlanuaca OIIK-1.3.1
3 MaruuTHas HHAYKIUS PSIMOro IpoBOJa C TOKOM VK-2.3.1
4 B3anmoneiicTBre NpOBOJTHUKOB C TOKAMHU OIIK-1.B.1
5 MarnuTHas UHIYKIUs JBUXKYILIErocs 3apsaa. Bzanmonelicteue OIIK-1.3.1
JBIDKYIIUXCS 3apsiIOB
6 JIBIKEHHE 3apsDKEHHBIX YacTUI] B MArHUTHOM HOJIe YK-2.V.3
7 Teopema o nupkyssuuy Bekropa B OIIK-1.3.1
8 MarnuTtHas HHIYKIU TOPOUJA U COJIECHOUAA YK-2.B.1
99 MexaHunueckasi paboTa B MAarHUTHOM I10J1€ OIIK-1.3.1
10 Maruutssiil notok. Teopema ["aycca g BekTopa B OIlK-1.3.1
11 MarauTHBIM JUIIOAb B MarHUTHOM IIOJIE VK-2.B.2
12 Marseruku. Teopema o upKyssiiuu Bekropa H OIlK-1.3.1
13 DNEeKTpOMarHuTHasi MHAYKIHS OIIK-1.3.1
14 Camonnaykuus. Bzanmuast nHIyKIus YK-2.3.1
15 OHeprus MarHUTHOTO MOJISt OIIK-1.B.1
16 YpaBHenust Makcpeiia OIIK-1.3.1
17 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH YK-2.V.3
18 3aKOHbI IPETOMIIEHUS M OTPAKEHUS CBETA YK-2.3.1
19 KorepenTHocTh cBeTa OIlK-1.3.1
20 WuTepdepeHiys cBeTa OT IBYX HCTOUHUKOB YK-2.B.1
21 Hudpaxius. [punmun [tolirenca — @penens OIIK-1.3.1
22 3onbl Openens. Audpakuus Opaynrodepa Ha menu OIIK-1.B.1
23 Jlucniepcus cBeta YK-2.B.2
24 JudpakimonHas pemeTka OIIK-1.B.1
24 [Tongpuzanus ceta YK-2.B.2
25 TermnoBoe n3nyyenne OIlK-1.3.1
26 3aKOoHBI U3Ty4eHus: a0COIIOTHO YEPHOTO Teja OIIK-1.3.1
27 ®opmyna Penes — Jlkunca. Pacipenenenue I1nanka OIIK-1.3.1
28 dotord ekt YK-2.B.1




29 TopMO3HOE PEHTTE€HOBCKOE M3TyUYeHUE OIIK-1.3.1
30 ®ortonsl. KopnyckyisspHO — BOJTHOBOM AyaJIu3M JJIsl CBETA YK-2.B.2
31 Oddext Komnrona. DMnupudeckue 3aKOHOMEPHOCTH B CIIEKTPax OIIK-1.3.1
aToMa BOJIOpoAa
32 Mopenb aroma 1o ToMricony OIIK-1.3.1
33 Monens aroma o Pezepdopay. [locrynater bopa OIlK-1.3.1
34 Teopus bopa — 3ommepdensbaa OIIK-1.3.1
35 Bomnsr /le bpoitnst OIIK-1.3.1
36 BonnoBast pyHKIHs YK-2.V.3
37 Ypasuenue llpénunrepa OIIK-1.3.1
38 CootHouienue HeonpeaenéHuocrei I eiizendepra YK-2.B.1
39 MukpoydacTuila B OJHOMEPHOM MOTEHIIMAIBHOM SIME C 00-MU OIIK-1.B.1
CTCHKaMH
40 MuxkpodacTuiia B TpEXMEPHOM HEMPOHUIIAEMOM MOTEHIIMATbHOM YVK-2.3.1
SITUKE
41 CTOJIKHOBEHHE MUKPOUYACTHIIBI C TIOTEHITUAIBHBIM O0aphepoM YK-2.B.1
42 MukpoyacTHIia B HEPOHHUIIAEMOH cepe YK-2.B.2
43 ["apMOoHMYECKUI OCUMIUISTOP B KBAHTOBOM MEXAHUKE OIIK-1.3.1
44 ATOM BOJIOpOJa B KBAHTOBOM MexaHuke. CrinH OIIK-1.3.1
45 ToxecTBeHHOCTh KBaHTOBBIX yacTull. [Ipuanmn [Taynu OIIK-1.3.1
46 3anojHeHue AIEKTPOHHBIX 00o0sioueK. Tabmuia Meneneea VYK-2.B.1
47 CrioHTaHHbIE U BBIHYKJCHHbBIE TIEPEXO/IbI OIlK-1.3.1
48 [TpuaIMn paboTs 1a3epa YK-2.B.2

MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHn TeM JUIsi KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

[lepeyeHp Tem [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

No 1/ [TpuMepHBIii IepedeHb TeM il KypCOBOI'O MPOEKTUPOBAHUS/BBIIOIHEHHS
) KypcOBO1 pabOThI
Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel i1 mpoBeneHUsT NPOMEXYTOYHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsI TECTOB

y Kon
Ne i/m [IpuMepHBIii TepedeHb BOIIPOCOB ISl TECTOB
WHJUKAaTOpa
Tect 1
1 BonnoBas ¢yHKIIMA JOMKHA OBIT: ) TOJIBKO KOHEYHOH;  0)TOJNBKO OIIK-1.B.1
HETIPEPBIBHOM; B)TOJIBKO OJTHO3HAUHOM; ') KOHEUHOH,
HEIPEPBIBHOW, OTHO3HAYHOM.
2 Bri6epute npaBuibHy0 GOPMYIUPOBKY IJ1s1 COOTHOLIEHUS OIIK-1.B.1
HEOIPEEIEHHOCTEN ...
a) AEFAP>h, 6) AFFAP>h, B) AX‘At>h, 1) AE-At>h
3 Kakoe kBaHTOBOE 4HCIIO, 33/1al011[€€ COCTOSIHUE 3JIEKTPOHA B aTOME VK-2.B.2
BOJIOPO/IA,
omnpeeNseT 3HaueHue ero sHeprun?  a) ['maBHOe KBaHTOBOE YMCIIO.
0) OpOuTasbHOE KBAHTOBOE YMCJIO. B) MarHuTHOE KBAaHTOBOE
yncio. 1) COuHOBOE KBAHTOBOE YMCIIO.
4 JI71s p — COCTOSTHUS AJIEKTPOHA B aTOME OpOUTATBHBIIT MOMEHT OIIK-1.B.1

uMmnysibca Ly paBeH:




a) 0, 6) 743, B) 7/2, r) h (h — nocrosnuas [nanka)

depMUOHAMH SBIISIOTCS: ) BCE pa3psHKEHHBIC YaCTHUIIBI, 0) YACTHIIBI C
MOJTYLIEJIBIM CITUHOM, B) YACTHIIBI C IIEJIBIM CITHHOM, T')
HEUTPAJIbHBIE YACTULIbI

YK-2.B.1

Cranmonapnoe ypaBHenue llpénunrepa numeer Bua: a) Ay+ Uy =
Zm

A® P
E\I]; 6) - ; A\V+ U\V = E\V B) A\IH_ ?(E_U) v = 0; F) N m A+

2m
a¥
UY¥ =ih S TRV =Y (x,y,2); ¥ = (X,y,2,t); U-

IMOTCHIMAJIbHAA SHCPI'Us; E - monnas OHCPTUA

OIIK-1.B.1

DNeKTpoH B aToMe HaxoauTcs B d-coctosiHuu. Onpenenure
MaKCHMaJIbHOE 3HAYCHUE MTPOCKIIMA MOMEHTA UMITYJIbCa Ha
HaIpaBJICHUC BHCUIHCTO MArHUTHOI'O ITOJIA:

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

YK-2.B.1

qaCTHHa B IIOTCHIIHAJILHOM SIME H.IPIpPIHOfI | HaxoJUuTCs1 B OCHOBHOM
COCTOsIHHH.

IInoTtHOCTB BCPOATHOCTH HAXOXKACHUS YaCTULbI B MHTCPBAJIC 0<x<I
MaKCuMaJibHa IIpnu

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

YK-2.B.2

Tect 2

KakoB ¢u3nvecknii CMBICI BOTHOBOM (PpyHKIHH?

a) MukpouacTuiia MpeACcTaBsIeT COOOM BOJIHOBOM NakeT.  0)
KBagpat Momyns BOJIHOBOW (YHKIMHU ONPEEISeT IIIOTHOCTD
BEPOATHOCTH  OOHApY>KEHUS 4acTUIBI  B) AHCaMOIb 4acTHUIL
BeZIET celsl Tak JKe, Kak BOJIHA.

OIIK-1.B.1

BriOepure npaBmiibHYy0 GOPMYIUPOBKY Uil COOTHOIIEHUS
HEONPENEICHHOCTEN I YaCTULBI JIETALIEH BIOJIb OCH X ...

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

OIIK-1.B.1

Bpemennoe ypaBrenue llIpéaunrepa nmeer BUI:
hav A® a* ., OF
a)— T =— AY+ UY 0) — AY+U¥Y=1h—;
i gt Zm Zm dat
2m
;1!2

.. a¥
B) AV+ YU=-1h Soo e ¥ =Y(x,y,z,t); U=U(X,y,z,t)

VK-2.B.2

PaguanbHas MIIOTHOCT BEPOSATHOCTH Ul OCHOBHOT'O COCTOSTHUS
3NIEKTPOHA B aTOME BOJIOPOJA UMEET MAKCUMYM IIpU: a) T = 213, 0)

3 v
r=-=,B) " =1 (f— paccTosiHUE 3JIEKTPOHA JI0 Sapa, 11 — MEPBBIi

-
&

OOPOBCKHI1 panyc)

VK-2.B.2

6. bo3oHamu SABIAIOTCS: a) BCC pa3pAKCHHBIC YaCTHUILIbI, 6) HYaCTHUIHI C
MMOJIYICJIBIM CIIMHOM, B) HaCTHUIBI C IICJIBIM CIIMHOM, F) HCI\/JITpaJ'[BHBIG
HaCTHUILIbI

OIIK-1.B.1

7. 3aroTHeHHOH 3NIEKTPOHHOM 000704YKe COOTBETCTBYET IJIaBHOE
KBAHTOBOE 4HCIIO N=3. OnpeaennuTe Yucio JJIEKTPOHOB Ha 3TOU

O6OJ'IO‘-IKC, KOTOPLIC UMCIOT OANHAKOBBIC KBAHTOBLIC YU CJIA ms =——

2
a)2; 0)9; B)I18

VK-2.B.2

8. Hactuiia HaXOAUTCS B MOTEHIUAIBHOM IME MTUPUHOM .
CootBerctBre Mexay unciaoM N Todek, re BOTHOBAs (PYHKITHS
obparaercs B Hysb B HHTEpBasie 0<X<|, ¥ KBAHTOBBIM YUCIIOM N
BBITJISIIUT TaK

OIIK-1.B.1




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

8 12. CnuHOBOE THPOMAarHUTHOE OTHOIIEHUE JJIs1 JIEKTPOHA PaBHO: a) VK-2.B.2

& g 2=
—,0)—,B) —
2mc mec me

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6smma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckie  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKaTcs B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAIL, pernmameHTHpPYIOIIUX TMOPSAIOK U MPOLEIypy
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTaluy 00y4JaromuXcs
'VAIL

11. Meroauueckue yKazaHus JUisi 00y4aroIIMUXCsl 10 OCBOCHUIO IUCIUIITUHbBI

11.1. Meroauueckue yKazaHus I OOyYaroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYECHME JIEKIIMOHHOIO Marepuanga — JIOTHYECKH CTPOHMHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadueHune COBpEMEHHOM JieKUuU B
paMKax JUCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(dyHaaMeHTalbHBIX MpoOJeM JUCLUUIUIMHBL, METOJOB HAy4yHOrO I103HAHMS, HOBEHUIIMX
JOCTHKEHUI HaydyHOU MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 00slacTH 3HaHus, €€ mpoOJeMbl, JaeT LEIbHOE IMPEACTABICHUE O AUCLUILIUHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[TnanupyeMbl pe3yabTaThl IPU OCBOEHUH 00YyUYarOUIMMCs JIEKIIMOHHOTO MaTepuana;

— IIOJIy4YEHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHWW, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K Ka)KIOW KOHKPETHON TEME;

— IOJIy4€HHE OIbITa TBOPUECKOI padOThI COBMECTHO € IPENOJABATEIEM;

— pa3BuTHE NOPO(ECCHOHATBLHO—JEIIOBBIX  KAayecTB, JIIOOBU K IpeaMery |
CaMOCTOATEIBHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TOsiBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4Y€HHE 3HAaHUH O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaNIINe TO/IbI;

— Hay4YuTCsl METOJMYEeCKH oOpalaThiBaTh MaTepuan (BBIACNATH TIJIABHBIE MBICIU U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YyeHHE TOYHOI'O NOHMMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHUH.

JlekunoHHBI MaTepua’d MOJXKET COINPOBOXKAATHCS JEMOHCTpalMed CIalIoB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYcCUNl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK M0 JUCIUTUIMHE.

11.2. Metoauueckue YyKa3aHusl A7 OOYYaIONIUXCS IO BBHIMOJHEHHUIO JIAOOPATOPHBIX
pabor
B xoxme BbimonHeHus 1a00paTOpHBIX paboTa oOOydarolUUics AODKEH YIriayOuTh U

3aKpEeNUTh 3HAHUS, MPAKTUYECKHE HAaBBIKH, OBJAJETh COBPEMEHHOW METOJMKOW U TEXHHUKOMN
OKCIIEPUMEHTa B COOTBETCTBHU C KBATM(DPUKAIMOHHON XapaKTEPUCTUKONW OOydaroIierocs.




Brimonaenue mabopaTOpHBIX padOT COCTOUT M3 SKCIEPHUMEHTAIBHO-TIPAKTHYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUN.

Brimonnenue 51abopaTopHBIX pabOT OO0YyYarOIUMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYCHHs] JUCHUIUIUHBI, OMNpeNensieMOld YYeOHbIM IUITAHOM UM OTHOCUTCS K CpPEICTBaM,
00€CTIeYNBAIOIIUM PEIICHUE CIETYIONNX OCHOBHBIX 33/1au y 00y4aromerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIECIOBaHHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B PAMKax JaHHOW JUCIHUILTIHBI;

— 3aKpervleHHe, Pa3BUTHE M JACTAIM3alHsd TCOPETHYECKUX 3HAHWH, IMOJYYEHHBIX Ha
JCKIHSIX;

— TOJydYeHHe HOBOW MH(OpMaLuy 1o n3y4yaeMon AUCIHILUINHE,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITETIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyTI0BaHUEM U MMPUOOPAMH.

3ananue U TPeOGOBAHUSA K NPOBEAEHUIO JIA00OPATOPHBIX PadoT

B Teuenme cemecTpa KaxAblil CTYJEHT B COOTBETCTBHHM C pabodell MporpaMmoil mo
mucnurinae @u3nKa JOJDKEH BBIMIOJHUTH ONMPEISICHHOE YHCIIO JJabopaTopHBIX paboT. Ha
KOKIYI0 J1abopaTOpHYH0 paboTy IUIaHUPYETCS HE MEHee [BYX 3aHSATHH: OJHO — Ha
BBITIOJIHEHUE HM3MEPEHUil, U OJHO — Ha 3amuTy oTueta. OTYET MUIIETCS HE BO BpeEMs
3aHATHI, a JOMa WK B OUOIMOTEKE.

B nauane cemecTtpa 10 Havaja 3aHATUN CTYIEHT AOJDKEH OBITH MPOUHCTPYKTHPOBAH IO
TEXHUKE 0€30MacCHOCTU MPH MPOBEACHUH J1abopaTopHbIX paboT mo ¢usuke. [Ipoxoxaenue
UHCTpYKTaXa (UKCUPYEeTCs B CIHEHHAIbHOM OKypHalle; TaM HYXHO 00s3aTelIbHO
pacmucaThCsl.

B nabGoparopuio CTyneHTHl OOKEH MPUXOAWTHh IMOATOTOBICHHBIMA K HA3HAYCHHOU
pabote. Heobxonnmo 3apanee mpoynTaTh OMMcaHue paboThl M TEOPETUUECKUE CBEACHUS U3
COOTBETCTBYIOIIETO paszfena Kypca. He 3a0piBaliTe 0 pEKOMEHIOBAaHHOW JHUTEpaType H
00s3aTEeNFHO MOTYYUTE B OMOIMOTEKE BCE TIOCOOMSI, BRITTyCKaeMbIe Kadeapoii.

BoInonHATe paboTy CTYJAEHTY pa3peniaeTcs, JUIlb Hocie J0IMycKa, TOJYyYeHHOTO Mocie
Oecenpl ¢ mpenogasaTeneM. [IpenogaBaTens JoMKeH yOeIUTHCSA, YTO CTYAEHT IOHUMAET:

KaKue SIBJICHUs OH OyJeT HaOIIoAaTh U UCCIIEI0BATD;

Kakas [[eJIb TIepe]] HUM MIOCTaBJICHA;

KaKUMU pUOOpaMu M KaK BEIYTCS U3MEPEHUS;

KaK CJIeyeT IPOBOJAUTH SKCTICPUMEHT.

[TomyyeHHbIi 1oMycK K paboTe OTMeuaeTcsl PernoaaBaTeIeM B XKy pHaJe.

B mpormecce BwImonHEHHUS 1a00paTOpHO pabOTHI HYKHO OO0S3aTENFHO 3arOJHUTH
IPOTOKOJI M3MEPEHHI. Y KaXKIOoro CTyJeHTa MPOTOKOJ H3MEPEHHMH OJIKEH OBbITh CBOM;
BEJICHUE OJHOrO MPOTOKOJIAa HECKOJIBKUMHU CTYJIEHTAaMHU BMECTe He Jomyckaercs. [Iporokon
BeJieTcs Ha aucTe GpopmaTta A4. B mpoToKoJie J0KHO ObITh OTPAasKEHO:

TOYHOE TIOJJHO€ Ha3BaHHWE U HOMep JabopaTopHON pPabOTBl B COOTBETCTBHHM C
METOIUYECKHAM ITOCOOHEM;

(bamMuITUs, HHUIUAITBI CTYJCHTA U HOMEP TPYIIIIBI;

dbamMuIHs 1 MHUTIMAJIBI TIPETIOIaBaTeIs;

Ta0JIMIIa TEXHUYECKUX XAPAKTEPUCTHK WU3MEPHUTEIBHBIX MPHOOPOB (Ha3BaHHWE MPUOOpA,
pabounii 1uarnas3oH, leHa JIeJIeHUs, KJIacC TOYHOCTHU U Jp.);



rapameTpbl yCTAHOBKH, Ha HEW YKa3aHHBIE;

Ppe3yabpTaThl U3MEPEHU;

JlaTa ! MOJIKCH CTYyACHTA.

Bce 3anucn nOMKHBI BECTHCH AaBTOPYYKOMW, IIAPUKOBOM, KaNWJUIIPHOM WM TEIEBOU
pYuKO#. 3anuch HaOIIOAEHNUN U JaHHBIX KapaHIalloM He JOIyCKaeTCs, KapaHAalloM MOKHO
JMILb YePTUTh Tabnuibl U rpaduku. Benenue «4epHOBUKOB MPOTOKOJIA» U NMEPENUCHIBAHUE
UX B KOHIIC 3aHATUSA HA4YMCTO HE PEKOMEHAYETCsA; OTO HEHY)KHas TpaTra BPEMEHU U
BO3MOXXHOCTb JIOIYCTUTh OLIMOKY IpH nepenucbiBaHuu. CTapaTeNbHOCTh U aKKypaTHOCTb
Jy4IlIe MPOSIBUTH MPU OPOPMIICHUH OTUETA.

[To oxoHUaHMM U3MEPEHHI MPOTOKOJ 005A3aTENIbHO 1AaeTCs Ha MOANUCH IIPEIo1aBaTellko.
be3 oTOM moANMCHM IIPOTOKOJ CUMTAETCA HeAeucTBUTENbHbIM. [loamuce cryneHra B
IPOTOKOJIE 0003HAYaeT, YTO OH OTBEYAeT 3a BCE NPOBEIEHHbIE H3MEPEHUs, a IOAINUCH
npenojaBaTelis 03Ha4aeT, YTo padoTa JEeHCTBUTENBHO BBIIOJIHAJIACH U YKa3aHHbIC 3HAUEHUS
JICUCTBUTEIIBHO IIOJIy4YEHbl HIMEHHO TEM CTYAEHTOM, KOTOPBIM COCTaBWJI IIPOTOKOJL.

[To pesynbraraM, 3apUKCUPOBAHHBIM B MPOTOKOJE M3MEPEHUM, CTYAEHT J0Ma MHILET
OTYeT M 3alUINaeT ero Ha cienyrouieM 3aHatud. [Ipu 3ammre oTyera MOTYT ObITH 33J1aHBI
JT00BIe BOMPOCHI MO TEOPUU HW3YYaeMOTO SIBJIICHUS W MO TOJYYEHHBIM pe3ysbTaraM. 3a
NPHUHATHIA OTYET MPEToJaBaTelb BBHICTABISET CTYACHTY OILEHKY M IOCJIE 3TOT0 COOOIIaeT
HOMEp U Ha3BaHUE ClIeaytolIel 1a00paTopHOi paboThI.

CtpykTrypa u ¢popma oT4eTa 0 J1a00PaTOPHOIi padoTe

OTuer JoMKEeH coepkKaTh CASAYIOLIUE Pa3/iebl:

1. Ilenb paGoTHI.

Ona cdopmynupoBaHa B OIKCAaHUU JIAOOpATOpPHOW paboOThI, OTTyJa €€ CIEayeT
IIEpEnuUCaTh.

2. Onucanue 1a60pPaTOPHON yCTaHOBKH.

Onucanue  yCTaHOBKM  JODKHO  ObITh  KpaTkuM.  CremyeT  OrpaHUYHTHCS
GYHKIIMOHATEHOW WITM AJIEKTPUYECKON cXeMOo# ycTaHOBKH. He Hy)KHO MTPUBOIUTH BHEUITHETO
Braa mpubopoB. [lanee HEOOXOAMMO ONUCATh IKCIIEPUMEHT M TIEPEUNCIUTh H3MEPUTEITHHBIC
npuOopbl B TaOJMIE TEXHUYECKHX XapaKTEPUCTHK, IEPEHECEHHOW U3 MPOTOKOJIA
WU3MEPECHUM.

3. PaGoune popmyisl.

PaGounmu Ha3bIBalOTCSI TOJIBKO TE€ (POPMYJIBL, IO KOTOPHIM HENOCPEIACTBEHHO
MIPOM3BOISATCS BEIYHMCIICHUS UCCIeNyeMbIX BennunH. CieBa B opmyiie JOMKHO CTOSTh TO,
YTO CJEAyeT OINPEAeNuTh, CIpaBa - TO, YTO M3MEPSUIOCH B paboTe wiam m3BecTHO. Bce
MPHUBEICHHBIE (OPMYJIIBI IOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBox hopMynt 1 ipoMeKyTOUHBIE BRIPAKEHUS B 3TOM pasjielic MPUBOAUTH HE HYXKHO.
@opMmynbl A BBIYUCICHUS MOTPEIIHOCTEH M MPOBEACHHUS MaTeMaTHUeCcKoM 00paboTKu
Pe3yJbTaTOB U3MEPEHMI B 3TOM pa3Jielie TOKE HE MPUBOIATCH.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHU.

B sTom paszgene otueta MOJIKHBI OBITH MPUBEIEHBI BCE U3MEPEHHBIC M BBHIYMCICHHBIC
pe3ynbTathl. 110 BO3MOXKHOCTH, MX HYXHO TPEICTaBISITh B BUJIE HATJSIAHBIX Tabmui. B
MPUBOJMMBIX 3HAYCHUSX HEIB3S OCTABISATH JIMIITHHUE ACCITHUHBIC pa3psnabl (moapobdHee 00



ATOM TOWJIET peub HIke). B paboTe MokeT ObITh HECKOIBKO 3aJlaHUi, BCE OHU JIOJDKHBI
OBITh MPUBEICHBI B 3TOM paszJieie.

5. Ilpumepsl BBIYUCIEHUN.

B stom pazmene oruera AOMKHBI OBITH IPUBEAECHBI MOAPOOHBIE MMPUMEPHI BHIUMCICHHMA
Mo Kaxmoil pabouedt ¢opmyne. He HyXHO NPUBOAUTH BCEX BBIUMCICHHM, BIIOTHE
JIOCTaTOYHO OJIHOTO MPHUMEPA MO KaXI0i (opMyse. DTOT pa3aen HyXKeH Ui TOr0, YTOOBI
npernojaBaTeNlto ObUIO JIerde HAaWTH OMMOKY B BBIYMUCICHHUSAX WJIM H3MEPECHUSX, €CIH
TaKOBBIE€ BCTPETATCS.

6. Beruncienue norpeniHocTen.

B »stOoM pasmene oryera AOMKHBI OBITH TMPEACTABICHBI (HOPMYJBI, MO KOTOPBHIM
NpOBOAMIIACH MaTeMaTHdeckass oO0paboTka pe3ynbTaToB uU3MepeHui. J{oMKHBI OBITH
BBIBEJICHBI (DOPMYJIBI, 1O KOTOPHIM BBIUHCISUIUCH CHCTEMATUYECKHE U CIydalHbIe
MOTPEUTHOCTH U MPECTABICHBI IPUMEPHI BEIYUCICHHUH MO KaXX10M U3 HUX.

DTOT pas3fen oTdeTa CaMblid CIOXHBIM 171 CTylneHToB. [lo Hemy Oomblie Bcero
BOIIPOCOB, B HEM 0oJiblile Bcero omuOok. Teopust morpemnocTeit 0ObIYHO ObIBaET HaMMcaHa
JUIs TIOJTOTOBJIEHHOTO YHTATelNsd, 3HAKOMOTO C BbICIIEH MaTeMaTukoil. B Hacrosiem
MOCOOMH aBTOPHI MOCTAPAIMCh OCTABUTH JIMIIL CAMOE BAaXXHOE IO JTON TeMe M H3JIOKHTh
MaTepuaj Mo BO3MOXKHOCTH TPOCTO.

7. I'paduku 1 pUCYHKH.

HeGounpmme rpaduku ¥ pUCYHKH pa3MENIaloTcsl B TEKCTe, a Oospmme - ¢opmaTta A4 -
NPUBOAATCS Ha OTACIBbHOM JucTe. B m000M ciydyae OHU JOJDKHBI ObITh MOIMUCAHBI U
IIPOHYMEPOBAHbI, HA HUX JOJKHBI OBITh CCHUIKM B TekcTe oTdera. ['paduku oOs3atenbHO
BBITIOJIHSIIOTCS Ha MUJUITMMETpoBOW Oymare. Ha kaxaol ocu OJDKHO OBITH 0003HAYEHO,
Kakas BEJIMYMHA M B KaKUX €AUHUIAX BJOJIb HEE OTKIajbIBaeTcsa. Ha camMux ocsx MOJKHBI
OBITh HAHECEHBI TOJIBKO Y3JIbI KOOPAWHATHOW CETKH. VI3MepeHHbIe Ha ONBITE 3HAYCHUS
MOJNNMUCHIBATh HAa OCAX He ciuenyer. Ha rTpaduk 00s3aTenbHO HAHOCATCA BCE
AKCIIEPUMEHTAIILHBIC TOYKW, W TPOBOJUTCS COCAMHSIONIAs WX JUHUA. OKOJO OJHOW WIIH
HECKOJIBKUX TOYEK OTKIJIAJBIBAIOTCS CHUCTEMATHYECKHE TOTPEITHOCTA COOTBETCTBYIOIIUX
u3MepeHuil (nmoapodHee 00 3TOM MONAET peub HUXKE).

8. OKoHUYaTeNbHBIE PE3YIBTAThI, UX 00CYK/IEHUE, BEIBOJIBI.

B osTOoM pasnene oryera HY)KHO MOABECTH HUTOTr IMpoJelaHHONM paboTel. Crienyet
HaNucaTh, KAaKUe TOJy4YEHbl BEIMYUHBI, U C KAKUMU TOTPEIIHOCTSIMH.

Ecnu n3mepenus mpoBOIMIIMCH Pa3HBIMH METOJIaMH, TO 00S3aTEIbHO HY>KHO CPAaBHHUTH
OTH PE3YNbTAaThl U WX MOTPENIHOCTH, CIENATh 3aKIIOYCHHE, KaKOW METOJ| JIydIle, TOYHEE,
ynooHee.

Ecnmu m3BecTHO TabiMyHOE 3HAYCHHE M3MEPEHHOUN BETWYHHBI, TO HY)XHO 0053aTeIhbHO
CPaBHUTH €T0 C MOJTYYCHHBIM Ha OIbITE 3HAYCHUEM U JIaTh apTyMEHTUPOBAHHOE 3aKII0YCHHE
00 UX COBIAJICHUH UM HECOBIAICHUH.

Ecnu B paGote 3HaueHus OAHOM M TOW K€ BEJTMYMHBI NOJYyYEHBI SKCIIEPUMEHTAIbHO U
TEOPETUYECKH, TO OTHU pe3yJlbTaThl HYKXHO 00s3aTeNIbHO CPaBHUTb M JaTh
apryMEHTHPOBAHHOE 3aKIIOYCHHE 00 WX COBITAJICHUH WJIM HECOBIAICHUH.

B cmydae, korma Mexay CpaBHMBAa€MBIMH BEJIMYMHAMH HWMEIOTCS HEIOIMYCTUMBIC
PacXoXKJIEHHUs, 3TO HY)KHO 00s3aTeIbHO OTMETHTh B OTYETE M BHICKA3aTh MPEAIOIIOKECHHIE O
BO3MOXXHBIX PUYMHAX ITOTO HECOBIAICHUSI.



Ecnu B paboTe cTaBMIOCH LIENBIO MPOBEPUTHh KAaKOW-TO (PM3MUECKUIA 3aKOH WU U3YUHUTh
SBJICHUE, TO B JAHHOM pa3jeiie HeoOX0IuMO J1aTh 00OCHOBAHHBIN OTBET HA MOCTABIICHHBIN
BOIIPOC.

BrIBOA 10MIKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpeboBanus k opopMiIeHHIO 0TUETA 0 J1a0OpPaTOpPHOIi padoTe

OrtyeT 1o 1abopaTopHOI paboTe MOHKEH BBITIONHATHCS Ha JTUcTaxX dopmaTa A4. 3amucu
Ha JIMCTaX BEAYyTCS TOJBKO C OAHOW CTOpoHBI. Ilo Kpasm jucTta 10JKHA OBITh OCTaBJIEHA
pamka mupuHOM He MeHee 20 MM. DTy paMKy pHUCOBaTh Ha JIMCTax HE HYKHO, HO U
3acTyllaTh 3a Hee He clliefyeT. B paMke B BEpXHEM II0JIE HYXKHO JIMIIb IIOCTaBUTH HOMEpP
cTpaHulbl. [IpoHyMepOBaHHBIMU JTOJIKHBI OBITH BCE JIUCTBI OTYETA, HaUMHAs C TPETHETO.
IIepBblii JINCT — TUTYJIBHBIM U BTOPOU JINCT — IPOTOKOJI U3MEPEHNUM, HE HyMEPYIOTCSL.

Otuer cnenyer nucatbh ot pyku. Eciam Bel ncnonb3yere dyxue 3aroToBKH, TO OyabTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAHHBIC)» OIIMOKU, KOTOPHIX ObiBaeT MHOTO. CKa3zaHHOE B
paBHOM Mepe OTHOCHUTCS K (opMysiaM, KOTopble Bbl mogcMoTpenu y Koro-to, a He BBIBEIH
camu. Jlyudme cnpocuts npenoaasarens. OH NOJACKaXKeT WM IPOBEPUT, MPaBUIbHO U y Bac
IIOJIYYHJIOCh.

TutynapHbl TMCT pabOTHl MOXKET OBITH HAIIMCAH OT PYKU WM HaledaTaH Ha IpPUHTEpE.
DNeKTpOHHas BEPCHUS TUTYJIBHOIO JIMCTa HaxoauTcs Ha caiite 'Y Alla.

Meroanueckre yKa3aHus 10 BHIMIOJTHCHHIO JIAOOPATOPHBIX PAOOT MPUBEIACHBI B CIICTYIOIIIX
nocoOusix umeromuxcs B 6ubnuorexke I'YAII B HariedaTaHHOM U 3JIEKTPOHHOM BUJE:

1. Mexanuka. KoneOanust u BosnHbl. MonekyisipHas ¢usuka. JlabopaTopHbIil npakTUKyM

//M.N. KoBanenko, H.II. JlaBpoBckas, H.H. JlutBunosa, [I'.JI. Ilnexorkuna, /[I.E.
[Torapes, B.K. IIpununko,. YO.H. Ilapes, b.®. [udpun, 2014, 132 c.

2. DnextpuuectBo U MarHeTu3M. JlaGoparopusiii npaktukym// /E.H. Kotnukos, C.S.
[Mepbak, .1 Koranenko, FO.A. Ky3nenos, M.H. Kyns6umnkas, H.IT. JlaBposckas, H.H.
JlutBunosa, I'.JI. Tlnexorkuna, B.K. Ilpununko, E.B. Pyrskos, , FO.H. Ilapes, b.O.
Mudpun, 2010,84 c.

3. BonmHoBast ontuka Jlabopatopusiii mpaktukym //E.H. Kormmkos, W.I1. KpekryHoBa,
H.IT.JTaBpoBckas, FO.A. Houkosa, A.H. Tporun 2013 68 ¢

4. KBanroBass ¢Qusuka. Jlaboparopubiii npaktukym //I.A. BecuuueBa, 1.1 KoBanenko,
H.IT. JlaBpoBckas, H.H. JlurBunoa, B.®. Opnos, B.K. Ilpununko, C.I1.danees,
E.B.Xonunena, }O.H. Ilapes, b.®. lIudpun, 2008, 80 c.

11.3. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboTHI

B xone BbIMOMHEHUSI CaMOCTOSITENILHOM pabOThI, 00yJarOUTUiics BBIMOIHSAET padOTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHOi (opme O00ydeHHs, caMoCTOsiTeNbHas paboTa MOXKET
BKJTFOYATh B CEOSI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocst (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHWU U CHUCTEMAaTH3allMM NPUOOpETaeMbIX 3HAHUHM, 00ecrednBaeT BBICOKUI



YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYyYUTh HABBIKMA ITOBBIIICHUS
po¢)eCCHOHAIBHOTO YPOBHSI.

MeToauyeckuMl ~ MaTepualaMH,  HAMNPaBJSIIONIMMH  CAaMOCTOSITENbHYIO  paboTy
00yYaroIUXCs SIBISIOTCSL:

—  y4eOHO-METOAMYECKHA MaTepHal MO JUCIHUILTNHE;

— METOJUYECKUE YKa3aHUs 1O BBIMOJHEHUIO KOHTPOJBHBIX paboT (Ui 00ydYaromuxcs
1o 3a049HOU (popme oOydeHwHs).

11.4. Meroauyeckue yKazaHUsA Ui OOYYArOIIMXCS IO MPOXOXKACHUIO TEKYIIETO
KOHTPOJISI YCTIEBaeMOCTH.

Tekymuid KOHTPOJb YCIEBAGMOCTH IPEAyCMATPUBAECT KOHTPOJb KavyecTBa 3HAHUI
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHMS X0Jla OCBOCHUS
JIACITUIIINHEI.

OcHoBHBIMU (paKTOpaMH TEKYIIETO KOHTPOJIS 3HAHUN OOYJaIOIIUXCS SBISETCS YCTHBIN
ONMpOC Ha JICKIMOHHBIX WM NPAKTHYCCKUX 3aHATHAX, 3allldTa JIaDOpaTOPHBIX padoT.
CpeactBaMu TEKYIIETO KOHTPOJISI MOTYT OBITh Oecenpl TMpermojaBaTelii U CTYICHTA,
KOHTPOJIbHBIC BOIIPOCHI M 3a/IaHU.

Pe3ynbTarhl TEKyIIero KOHTPOJS YCIEBAEMOCTH CIYXaT OCHOBOH IS MPOMEKYTOUHON
aTTECTAIMU: MOJYYCHHS 3a4eTa WM JIONycKa K 3K3aMeHy wiu JuddepeHInpoBaHHOMY 3a4eTy
10 y4eOHOW JUCHUIIMHE.

B Teuenune cemectpa aiis IOMycKa K K 9K3aMmeHy wid auddepeHInpoBaHHOMY 3a4eTy
CTYIEHTY HE00X0UMO caaTh He MeHee 75% TabopaTOPHBIX W MPAKTHYICCKHUX PadoT.

11.5. Meroauueckue yka3zaHUs Ui O0YYaroIIUXCs 1O MPOXOXKIACHUIO MPOMEKYTOYHOM
aTTecTaluu.

[Ipomexxyrounass  arrecranus  OoOydyarOIIMXCS — NPEAyCMAaTPHBAECT  OICHHBAHUE
MIPOMEKYTOUYHBIX U OKOHYATEIBHBIX PE3y/IbTaTOB 00y4YeHHs 1O muciumuimae. OHa BKIIOYACT B
cebs:

— 9JK3aMeH — (opma OILEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAIOIIMMCS B IIPOIECCE
W3YYCHUS BCCH TUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
OPUMEHATh MX JUIS PEIICHHS MPAKTHYCCKUX 3a7ad. DK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
MEepUoJ, IK3aMEHAIIMOHHOM CECCHM M 3aBEPIIACTCS aTTECTALMOHHOM OIIEHKOW «OTIUYHOY,
«XOPOIIO», «YJAOBICTBOPUTEIBHO», «HEYIOBICTBOPUTEIBHO». DK3aMEH MOXET MpPOXOJUTH B
BHJIC YCTHOTO OTIPOCA MU TECTUPOBAHMUS.

— nmuddepeHMpPOBaHHbI 3a4eT — 3T0 (¢GopMa OIEHKHA 3HAHUM, IOJyUYECHHBIX
00y4aromUMCs TIPU M3YYCHUHU JTUCIMILINHBI, TPU BBITOJHEHUHA KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIIEA0BATEILCKAX PA0OT M MPOXOXKICHUH MPAKTHUK C ATTECTAIIMOHHONW OTICHKOM
COTIIUIHOY, «XOPOIII0», «YAOBICTBOPUTEIILHOY, «HEYIOBICTBOPUTENBbHOY. JluddepeHnnanbHbIi
3a4eT MOXET MPOXOJUTH B BUJIE YCTHOTO OTPOCA HITH TCCTUPOBAHMSL.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpaMmy JUCIUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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