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AHHOTaUs

Jucuunnuna «®dusmka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 00pa30BaHUS
— TporpaMMy CIEIUaTUTeTa M0 HampaBieHuio mnoarotoBku/ crenuansHocTH  10.05.03
«UudopmanrionHass  6€30MacCHOCTb  aBTOMATH3UPOBAHHBIX  CHCTEM»  HalpaBlIEHHOCTHU
«be30macHOCTh OTKPBITHIX WH(MOPMAIMOHHBIX CHCTeM». JucuuiuinHa peanusyercs Kadeapoi
«Ne3y.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

OIIK-3 «CnocobeH WHCIIOJIB30BaTh MaTeMaTHYECKHME METOAbI, HEOOXOIHMMEBIC s
perieHus 3a1a4 npodecCuoHABHOMN 1eATeTbHOCTI

OIIK-4 «Crnocoben aHanmu3upoBaTh (U3MYECKYIO CYIIHOCTh SIBJICHUW W IPOIIECCOB,
JeKaNMX B OCHOBE (PYHKIIMOHUPOBAHUS MHUKPOIJICKTPOHHOW TEXHHKH, MPUMEHSITH OCHOBHBIC
buznyecKkue 3aKOHbI U MOJICIH ISl pEIICHU 3a/1a4 TPo(ecCHOHAbHOM 1eATETbHOCTH

CopepxaHue TUCIUTUIMHBI OXBAaTHIBACT KPYT BOIPOCOB, CBSA3AHHBIX C MIpoOieMaMu 00mIeit
bu3UKH.

[IpenogaBanvie AWCHMILIUHBI TPEIyCMaTPUBACT CIEAYIOIMKE (GOPMBI  OpraHHU3AINH
yueOHOro mpoiiecca: JEKUUHU, J1abopaTopHble pabOThI, camocTosTeNbHas paboTa CTyACHTa,
KOHCYJIbTAIINH.

[IporpaMMoil IUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUINE BHUABI KOHTPOIS: TEKYIIHMA
KOHTPOJIb YCIIEBACMOCTH, IIPOMEKYTOIHAS aTTECTAIUs B (hOpMe IK3aMEHA.

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

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus TUCITUTUTHHBI
-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;

-CO31aHuC

MOAJICPKUBAIOIICH 00pa30BaTEIHbHOM
TEXHUYECKUX TUCIIUAILINH.

Cp€anpl ImpefrnoJaBaHuAa JIA OCBOCHHUIA

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENbHON 4acTH 00pa30BaTEILHON MPOrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHb IUTaHUPYEMBIX PE3YJIHTATOB OOYUEHHS MO JUCLUIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesynbrare m3ydeHus ITUCHMIUIMHBI OOyYaroOUIMics IOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIMNA U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynma)
KOMIICTCHITHH

Konn
HanuMEHOBaHUE
KOMIIETEHIIUU

KO,Z[ 1 HAMMCHOBAHHC MHAHWKATOpa
JOCTHIKXCHHA KOMIICTCHIIMH

O6menpodeccruoHanbHbIE

KOMIICTCHLIN

OIIK-3 Cnocoben
HCII0JIb30BaTh
MaTeMaTHYECKue
METO/BI,
HEOOXOIUMBIE IS
peIIeHus 3a1a9
podecCHOHAIBbHOM
eI TENLHOCTH

OI1K-3.3.1 3HaTh OCHOBHBIEC NOHATHS U
3aKOHBI €CTECTBEHHBIX HAYK, METOIbI
MaTeMaTHYEeCKOI'0 aHaInu3a 1
MOJICJIUPOBAHUS; OCHOBHBIE METO/IbI
TEOPETUUYECKOTO U SKCIIEPUMEHTAIBLHOIO
HCCJICIOBAHMS 00OBEKTOB, TIPOIECCOB U
SIBJICHUMN

OIIK-3.Y.1 ymeTh UCTIONB30BaTh (PH3UKO-
MaTeMaTUYeCKHUH anmapar I pa3paboTKu
MaTEeMaTHUCCKUX MOJCIICH SBICHUM,
MIPOIIECCOB U OOBEKTOB IIPH PEUICHUN
WHXCHEPHBIX 3371249 B TPO(HECCHOHATLHOM
JIeSITeIIbHOCTH

OIIK-3.B.1 BraageTh HaBbIKAMU MPOBEACHUS
SKCIIEPUMEHTOB I10 33JaHHON METOJIUKE U
aHaJIN3a UX pe3yIbTaTOB

O6menpodeccruoHanbHbIE

KOMIICTCHIIN U

OIIK-4 Cnocoben
aHATU3UPOBATH
bu3nUecKyro
CYIIHOCTb SIBJICHUU U
IIPOLIECCOB,
JIeKAIUX B OCHOBE
(GyHKITMOHUPOBAHHUS
MHUKPOJIEKTPOHHON
TEXHHUKH, TPUMEHATH
OCHOBHBIC
¢du3nUeckre 3aKOHbI
Y MOJIENH IS
peleHus 3aaa4
poQeCCHOHATBHON
JIeSITeIbHOCTH

OIIK-4.3.1 3HaTh (PU3NUECKYIO CYITHOCTh
SIBJIGHUH U MPOLIECCOB, JIEXKAIUX B OCHOBE
(YHKIIMOHUPOBAHUS MUKPOIJIEKTPOHHOM
TEXHUKHU

OIIK-4.V.1 ymeTb NpUMEHATH OCHOBHBIE
¢du3nyecKre 3aKOHbI U MOJIEIH JUISt
peleHus 3a1a4 NpoQeccuoHaIbHON
JeSTEIIbHOCTH

2. Mecro nucuumaussl B cTpykType OI1




JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
IPY U3YYCHUHU CIICAYIOIIMX JTUCLUILINH:
MaremaTnueckuil aHaJIu3

Jlunetinas anrebpa

3HaHUs, MOJYYCHHBIC NPU HM3YYCHHH MaTepuaya JaHHOW IUCIMILIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHHUE, TAK U MOT'YT UCIIOJIb30BATHCS TIPU U3YyYCHUH JIPYTHX JTUCIUILIIH:
— Teopus BEpOATHOCTEN U MATEMATHYECKAS] CTATUCTHKA
3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Janaple 00 00meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH IO CEMECTpaM) MPeACTaBICHbI B
Tabnuie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

Bit yue6Hoi paboTs! Beero Tpy0eMKOCTb 10 ceMecTpam
Nel No2
1 2 3 4
Oowasn mpyooemKochib oucCyunIuHbL, 2/ 259 4/ 144 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3auamus, BCEro 4ac. 102 51 51
B TOM YHCJIC:
nexmun (JI), (gac) 68 34 34
npakTudeckue/cemunapckue 3anarus  (I13),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 17 17
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 90 54 36
Camocmosmenvnas paboma, Bcero (dac) 60 39 21
Buo npomesicymounoit ammecmayuu’ 3auer, JK3.
OK3.,
mudd. 3auger, sx3amen (3auer, Hudd. 3aq, OK3.
DK F*) OK3.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3ieiaM U BUIaM 3aHITHIA.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Paszienbl, TEMBI JUCIUIIIHHBL Jlexunn | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 1
Pasznen 1. Mexanuka 11 7 13
Paznen 2. ®usuka xosicOaHUN U BOJIH 11 7 13
Paznen 3. DnexrpudecTBo 12 3 13
Hroro B cemecTpe: 34 17 39
Cemectp 2

Paszzen 4. DneKTpoIMHAMHKA 12 7 7
Pasnen 5. BoynHOBast M KAHTOBAs OIITHUKA 11 7 7
Pasznen 6. KanrtoBas (usuka 11 3 7
Hroro B cemectpe: 34 17 21




Htoro 68 34 0 60

[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JaloIMMUCS  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKUIUH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aelioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — CopeprkaHue pa3esoB U TEM JICKIIMOHHOTO IHUKJIA

Howmep paznena HaszBanue u conep:xkanue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHATHI

Mexanunka
[Ipenmer mexanuku. Mexannueckoe apuxenue. [lonstue
COCTOSIHUS ¥l ISTEPMUHU3M B KJIACCUUECKON MEXaHHKE.
VYpaBHEeHUs IBUKEHUA. [ paHUIBI IPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. PensSITHBUCTCKAsA M KBAaHTOBAs MEXaHHKa
Kunematuka nBrxeHus: MatepuainbHON Touku. CKOPOCTh U
yckopenue. HopmanbsHoOe 1 kacaTenbHOe yckopeHus. Pannyc
KpUBHU3HBI TpaekTopuu. OCHOBHAA 3a/1aua KWHEMATHUKH
MarepuanabHOW Touku. KnHeMaTrka IBH)KEHUS aOCOIFOTHO
TBEpAOro Tena. Bpamienue TBepAoro Tena BOKPYr HEMOABUKHOM
ocH. CBsI3b JIMHENHBIX U YIJIOBBIX BEJIUMYHH IIPU BpallaTeIbHOM
JIBMDKCHUH.

HNuepumansubie cuctembl 0TcueTa. OCHOBHBIC 3aKOHBI
KJIACCHYECKOM JUHAMUKH - 3aK0HEI HproToHa. OcHOBHAs 3aa4a
JIMHAMUKHU MaTepUalibHON TOYKU. HenHepuuanbHble CUCTEMBI
otcuera. Cuiibl MHEPIMH. 3aKOH COXpaHeHUs uMmyibca. Llentp

1 Macc u ero asumxkeHue. Cucrema eHTpa Macce.
Mexanuueckasi paboTa U MOITHOCTh. KuHeTn4eckas Heprusl.
[Tons cun. KoHcepBaTuBHBIE U JUCCUTIATUBHBIE CUJIBL. Y CJIOBHE
MOTEHIUATBHOCTH MO CHII. 3aMKHYThIE U HE3aMKHYThIE
cucreMsbl. [loTeHnnanbHast SHEPTrUsi CUCTEMBI. CBSA3b MEKITY
MOTEHIIMATBLHON SHEPTHUEH U MOJIEM KOHCEPBATUBHBIX CHII. 3aKOH
COXpaHEHHUs MeXaHW4YecKou sHeprur. CUCTEMBI €IMHHUII.
MOMEHT CUJIbl K MOMEHT UMIYJIbCA. Y PABHEHHE MOMEHTOB.
3aKOH COXpaHEHUsI MOMEHTa UMITyJIbca. MOMEHT UMITyJbCca
TBEPJOIO TeJIa OTHOCUTENILHO HENOABUKHON OCU. MOMEHT
nHepuuu. OCHOBHOE YpaBHEHHUE TUHAMUKHU BPaIIaTeIbHOTO
JBUKEHUS TBEpoTo Tena. KuHnetuueckas sHeprus
BpAILIAIOIIEr0Cs TBEPJOTO TeJa. Y PaBHEHUS IBUKEHUS U
YCJIOBHS paBHOBECHS TBEPJIOTO TEA.

[Tpuntun oTHOCUTENBHOCTH [ anmuies, mpeoOpazoBanus [ anumest.
[ToctynaTel cnenuaibHON TEOPUH OTHOCUTEIHHOCTH.

[IpeoOpazoBanms JlopeHna u cieactust u3 HuX. OCHOBBI




PENATUBUCTCKOM MEXaHUKU. MIHTEpBaJl, ero MHBapUaHTHOCTb.
PenstuBuctckuii ummynsc. OCHOBHOE ypaBHEHUE
PENATUBUCTCKON NMHAaMUKU. KnHeTnueckas sHeprus
peNATUBUCTCKON YacTullpl. CBsi3b Macchl U 3Hepruu. CBs3b
MEXly SJHEPTHEeH U UMITYJIbCOM YacTULIbl. OCHOBHBIE HIEU
o011el TeEOpUN OTHOCUTEIILHOCTH

®dusuka konedaHui 1 BOJIH
I"'apMOHHMYECKHIT M AHTAPMOHUYECKUI OCLIMILIISITOP
(MaTeMaTH4eCKUil MasITHUK, (PU3NUECKHI MAaITHUK, KOJIeOaHUs
1o AeiicTBueM ynpyroil cuiiel). CiokeHue KojaeOaHui.
@U3HYECKUM CMBICI CIIEKTPATIBHOTO PA3JIOKEHUS.
Juddepenunansaoe ypaBHeHue konedanuii. CBoOOIHBIE,
3aryxaromue kojaeOanus. BeiHyx1eHHble KoneOanus. Pe3oHaHc.
Kunematuka BOJIHOBBIX IIPOLIECCOB (IUIOCKUE U cheprudecKue
BOJIHBI). BontHOBOe ypaBHeHue. [IpuHIMI Cynepno3uimu.
Oueprust BosHbl. [ToTok sHeprun. MTHTEHCUBHOCTH BOJIHBI.
Crosgast BoiHa. 3ByK. OCHOBHBIE XapaKTEpUCTUKU 3BYKOBOM
BOJIHBL. D¢ ekt Jlomnepa 11t 3ByKOBBIX BOJIH

DIIeKTPUYECTBO.
DNeKTpOoCcTaTHKa B BaKyyMe. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO
3apsana. 3akoH Kynona. Cucremsl equnu. [punnmn
cyrnepno3unuu. CHUCTeMbI 3apsXKEHHBIX YaCTUI. DIEKTPUICCKUI
nunonb. PaboTa cun anekTpocratrudeckoro noisi. Teopema o
HUPKYJSIUU BEKTOpa HanpsKeHHOCTU. [loTeHnanbHOCTh
3JEKTPOCTATUUECKOTO 1MOJIs. HanmpspkeHHOCTh U MOTEHITAN
3JIEKTPOCTATUUECKOTO MOJIs, CBSA3h MEX Ay HUMHU. Teopema
["aycca ist a5eKTpoCTaTUYECKOTO OISt B Bakyyme. [Ipumenenue
TeopeMsl ['aycca Kk pacuery nosei.
DIEKTPOCTAaTUKA B BEIIECTBE. TUIBI AUIIIEKTPUKOB.
[Monspu3zanus audneKTpukoB. CBOOOIHBIE U CBSA3aHHBIE 3aPSIIbL.
JusnexTpuyeckas BOCIPUUMYUBOCTS. J(M3nekTpuyeckas
MPOHUIIAEMOCTh. DJIEKTPUUECKOE CMEeeHIE (MHIYKIIHS).
Teopema ["aycca aiist 3JIEKTPUYECKOTO OIS B TUDJIEKTPUKE.
VYcnoBus Ha TpaHuUIIe pasjiena AByX AUAJIEeKTpukoB. [lone BHyTpu
MIPOBOJHHKA U Yy €ro noBepxHocTH. O01mas 3a1aya
AIEKTPOCTATUKHU. DJIECKTPOEMKOCTh ITPOBOTHUKA.
KoHnneHncaTopbl. DHEpPrusi CUCTEMBI SIEKTPUUECKUX 3apsAI0B.
DHeprus 3apsKeHHOTo MPoBoAHNKAa. OOBeMHasl IIOTHOCTh
SHEPTUM JIEKTPUUYECKOTO MOJIS.

VYcnoBus CylecTBOBaHMS 3JIEKTPUUECKOTO TOKA. Y paBHEHHE
HETMPEPBHIBHOCTU. DIEKTPOABMKYIAs cuja. HemoTeHmmaibHOCTh
MOJIs1 CTOPOHHUX cuJl. 3aKkoHbl OMa u [xxoyins-JIenua B

MHTETpabHON U TuddepeHnranbsHoi Gopmax.

DIeKTpoAuHAMHUKA

MarauTocTaTika B BenectBe. HaMarHu4eHHOCTb.




MonexkyisgpHble TOKH. MarHuTHasi BOCIPUUMYHUBOCTb.
MarnuTHas mpoHuiiaeMocTb. Hanps>keHHOCTh MarHUTHOTO MOJIS.
JlmamarneTuku, napaMaraeTuku, peppomarneruku. Teopema o
LHUPKYJSIIIUU BEKTOpPA HAPSHKEHHOCTU MAarHUTHOTO TTOJISt
(uaTerpanbHas u quddepennuanbias Gopmel). Y CIoBHsS Ha
TPAHMIIE IBYX MAarHeTHKOB.
3akon Dapanes. [IpaBuio Jlena. CaMOMHIYKIIHSI.
NunyktuBHOCTH. B3auMuas unnykuus. Bzanmuas
WHAYKTUBHOCTh. OOBEMHAs TIOTHOCTh YHEPTHUHA MATHUTHOTO
noJisi. Buxpesoe anexrpuueckoe nojue. Tok cmemenus. Cucrema
ypaBHeHul Makcseruia. MaTepualibHble ypaBHEHUS.
KBasucranmonapHusie TOkU. IHBapuaHTHOCTh YpaBHEHHUU
Makcgeria OTHOCHTENIbHO TIpeoOpa3zoBanuii Jlopenma. [Tpuniumn
OTHOCHUTEIIBHOCTH B AJIEKTPOJUHAMHUKE

BonHoBas 1 kBaHTOBas ONTHKA
BonHoBoe ypaBHeHME ISl 3JIEKTPOMarHuTHOM BoaHbl. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH. BekTop IloiHTHHTa. IHTEHCUBHOCTD
cera. D¢ dext Jlomnepa A 3JEeKTPOMAarHUTHBIX BOJIH.
OTtpaxkeHue u npeomiieHrne ceera. ONTHIecKoe N300paKeHHE.
[Tpunuun ®epma. UnaTepdepennus ceera. KorepeHTHOCTD U
MOHOXpoMaTHuHOCTh. [Iudpakuus ceera. [Ipunuun I roiirenca-
Openens. Meton 308 Openens. udpakuus Opaynrodepa Ha
menu u audpaxuonHoi pemerke. ['onorpadun. EcrecTBeHHBbIIH
U TIOJIIpU30BaHHbIN cBeT. 3akoH Mamtoca. [londpuzanns ceera
[P OTPAXEHUU U IpesomiieHnu. 3akoH bprocrepa. J[BoiiHOe
nydenpenomieHue. HopManbHas 1 aHoMallbHas JUCTIEPCUSL.
da3zoBas u rpymnmosas ckopoctu. opmyna Panest. DneMeHThI
®Dypbe - ONTHKHU.
TennoBoe n3nyuyenue Tein. 3akoH Kupxroda. 3akoHbl U3TydeHHS
abcooTHO yepHoro Tena. KBanToBas runoresa u ¢popmyina
ITnanka. KBanTtoBas ontuka. @orosddekr, onsitel CToNETOBA.
®oronsl. JlaBnenue ceera. KopmyckyisspHO-BOIHOBON Ayaln3M
i ceeta. D¢ ekt Komnrona.

KBanToBas Mexanuka
Teopus bopa. Onwsitel @panka u ['epua. KopnyckysnspHo-
BOJIHOBOM Iyasln3M MUKpodacTull. ['unoresa ne bpoiis.
da3oBas U rpyImmoBas CKOPOCTH BOJH Jie bpoiutd. BomHoBoi
nakeT. CTaTUCTUUECKOE UCTOJIKOBAHUE BOJIH 1€ bpoins.
[Tpunatnmn HeonpeaenenHoctu I elizenOepra. BonmHoBas GpyHKIHS,
ee OCHOBHbIE CBOMCTBa. OnepaTopbl PU3NUECKUX BETHUYHH.
Bpemennoe u crarmonaproe ypasHenue lllpeaunrepa,
KBaHTOBBIE COCTOSIHUSA. KBaHTOBBIE YpaBHEHUS JBUKEHUS.
CBo0Ooguas yactuna. Yacrtuma B OECKOHEYHON ITOTEHIIUAIEHOM
ame. KBanToBbIil ocumimistop. HyneBast sHeprusi, HyJneBble

KoJIeOaHMsI. HpOXO)KIleHI/IC YaCTHULIBI 4E€PC3 NOTEeHIIMAIbHBIN




6apbep. TyHHENbHBIN 3 peKT.

ATOM BOAOpO/a B KBAHTOBOM MexaHuke. KBaHTOBBIE uncia.
OpOuTtanbHBI MEXaHUYECKUN 1 MATHUTHBIA MOMEHTBI
aseKTpoHa B arome. OpOuTanbHOE THPOMAarHUTHOE OTHOIICHHE.
Omnpit llTepna u IN'epnaxa. Crnun snektpona. [Ipuniun
TOKJIECTBEHHOCTH MUKpoyacTull. @epMUOHBI U O030HHBI.
CumMeTpus BOJTHOBOW (DYHKIIUU CUCTEMbI OJJUHAKOBBIX YaCTHII.
[Tpunnumn [Taymu. O0bsCHEHHE TIEPUOANIESCKON CUCTEMBI
anemenToB J|.M.MenneneeBa. DHEpreTUUECKU CIIEKTP aTOMOB U
MoJiekyi. [Tpupona xumMuueckoil cBs3u.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHUS
Tembl IpaKTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

3 aux Ne
Ne | Tewms! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTh, |MPAaKTHYECKOH |pasnena
/o 3aHATHI 3aHATUAI (gac) MMOJTOTOBKH, | TUCIIMII

(gac) JIVHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

| |

Bcero

4.4. JlabopatropHble 3aHATUS
Tembl 1abG0OpaTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IPUBEICHBI B TabnuIe 6.

Tabnuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanue nabopaTtopHbIx padboT TPyZAOCMKOCTE, | MPAKTHHECKOH | pasieria
/1 (dac) IMOATOTOBKH, | DUCIIHAI
(gac) JIMHBI
Cemectp 1
1 | MastHuk MakcBesia 4 2 1
2 | HakmoHHBIN MasSTHUK 4 2 2
3 | CTronKHOBEHHE IapOB 3 2 1
4 | MaremaTnueckuii 1 000pOTHBIA MasITHUKU 3 2 2
5 | Ompenenenue 3MEKTPOEMKOCTH 3 2 3
KOHJIEHCATOpa
Cemectp 2
1 | Onpenenenue ropu30HTAIBLHOM 3 2 4
COCTABJISAOLIEH HANPSKEHHOCTH MarHUTHOTO
TOJIs1 3eMIIN
2 | OnpeneneHue yAeabHOTO 3apsjia 3JIeKTPOHa 4 2 4
3 | Kombsia Herotona 3 2 5
4 | TIpoBepka 3aKOHOB TEIIJIOBOTO M3ITyUEHUS 4 2 5
5 | OnpenerneHre MMPUHBI 3alpeIeHHON 30HBI 3 2 6
MIOJTYITPOBOTHUKA
Bcero 34 20




4.5. KypcoBoe npoeKkTupoBaHue/ BHIIOIHEHUE KYPCOBOM PabOTHI
VY4eOHBIM IJIaHOM HE PEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbsl camocTosTenbHON paboTHI U €€ TPYAOEMKOCTh IPUBE/ICHBI B TA0IUIIE 7.

Tabmmua 7 — Bugsl caMoCcTosSTeNbHON PabOTHI M €€ TPYIOEMKOCTb

Bun camocrositensHO#M paboThI B‘CIZEO’ Cewmectp 1, uac Cemectp 2, yac
1 2 3 4
H3ydeHue TeopeTHUecKoro MmaTepuania
20 13 7
nucuuruael (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 20 13 ;
ycneBaemoctu (TKY)
[ToaroroBka K MPOMEXKYTOUHOMH 20 13 ;
arrectanuu (I1A)
Bcero: 60 39 21

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIIbHOU PabOThI 00YYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI
[TepeueHb eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUN TIpUBEICH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHHIX U AJIEKTPOHHBIX YUEOHBIX U3TaHHIMA

KomiuecTso 3x3eMInIsIipoB B
Mudp bubnuorpaduueckas ceeiika / URL ampec OnomoTeke
(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)

CagenbeB U.B. Kypc oOuieii puznku:
[53(075)] VYuebHoe mocooue B 3 1. 2014. T.1. dO(4), I'C(94), 'CU3(1)
Mexanuka. MosnekyssipHasi pu3uka

CagenneB U.B. Kypc obme#t hpuzuku:
VYuebHoe mocobue B 3 1. 2014. T.2.
DNEKTPUYECTBO U MarHeTu3M. BoTHBL
OnTtuHka.

[53(075)] dO4), TC(94), TCU3(1)

CagenbeB U.B. Kypc oOuieii ¢puzuku:
VYuebnoe nocobue B 3 T. 2014. T.3.
[53(075)] KBanToBas ontuka. AToMHas (pu3uKa. ®O4),I'C(91), I'CU3(1)
®usuka TBeproro Tena. duznka aTOMHOTO
S7Ipa ¥ DJIEMEHTapHBIX YaCTHUI

CagenbeB U.B. Kypc ¢usuku: YuebHoe

[53(075) nocob6ue B 3.T. T.2. DIeKTpHUECTBO.
Cl12 Konebauns u BoiHasl. BosrHOBas onTHka. O(2), TCO8)
2008

Hponos N.E. Mexannka: OCHOBHBIE 3aKOHBI.

[531 B83] M.: ®uz-marut, 2015

['C(133), I'CU3(1), I1I(6)

[53(075)
T76]

Tpodumona T.U. Kypc dpuzuku. 2007, @O(3), I'C(27




7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHO# ceTH «VHTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepeueHb OSIIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue
(http://lib.aanet.ru/) bubmmoreka ['VAIT
http://lms.guap.ru dusuka 1
http://lms.guap.ru dusrika 2

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 0OECHeueHUs, HCIOJIb3YEeMOT0 TIPH OCYIIECTBICHUN
00pa30BaTeNILHOrO MpoLecca M0 AUCLUIINHE.
[lepedeHp UCTIONB3yeMOr0 IPOTPaMMHOTO obecriedeHus npeacrasieH B Tadumie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIHUITITHHE

[lepeyeHp WCMONB3yeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmmna 11— Ilepedyens HHPOPMATMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

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

Tabmuna 12 — CoctaB MaTepraIbHO-TEXHIUYECKON 0a3bl

Howmep aynutopun
Nen/m | HanmeHoBaHue cOCTaBHOI YacTH MaTepHaIbHO-TEXHUUECKON Oa3bl (npu
HEO0OXOJMMOCTH)

1 JlexumonHast aynuropus

2 Crenmanu3upoBaHHas 1aboparopust «MexaHuKay 31-04

3 Crernmanu3upoBaHHas 1adbopaTopusi « IIEKTPOMArHeTHU3M 32-04

4 CrienmanusupoBaHHas jgabopaTtopus «ONTHKaY 32-06

5 Crienmanm3upoBanHas taboparopus «KanroBass Ouznkay 32-03, 32-05

10. OueHouHbIe cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IMPOMEKYTOYHOW aTTeCTaIlluu
oOyJaronuxcs Mo AUCHUIUINHE MPUBEACH B Tadbnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IPOBEACHHSI IPOMEKYTOTHON aTTeCTAIlNN

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun Hepequb OLICHOYHLIX CPCACTB

DK3aMeH Cnmcok BOMPOCOB K IK3aMEHY;
TecThl.



http://lib.aanet.ru/

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CPOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIM O0y4YaroNIMMUCS MPUMEHSETCS S-0a/TbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOW  CHCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHad IIKaia PaKTep (bopvmp

— oOyyaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €T0 H3JIaraer;

— ONMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAyYHBIC ITOJIOKCHHUS C MPAKTUICCKON
JIeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBAET U APTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX OHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— 00y4Jaronuiicst TBEPI0 YCBOMII IIPOTPAMMHBIN MaTepuall, IpaMOTHO U
10 CYIIECTBY W3JIaraeT €ro, OIUpPasCh Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAyIHBIC TIOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaromuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYUIECTBY M3J1araeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— HCTIBITBIBAET 3aTPyJHEHHMsS B TNPaKTHUYECKOM NPUMEHEHHWH 3HAHUH
HaIpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpyHsieTcs B (GOpMYIMPOBAHUN BBIBOAOB M 000OIIEHHUI;

— YaCTUYHO BJIAJICET CUCTEMOH CIIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIILHO»
GaduTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MaTepuana;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTU  IpHU
paccMOTpeHHH po0sIeM B KOHKPETHOM HalpaBlIeHUH;

— MCTIBITBIBAET TPYTHOCTH B MMPAKTHYECKOM IPUMEHEHNUHN 3HAHH;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,;

— He (JOpMYJIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJIICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBlieHbl B Tadimie 15.

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

No /it \ [Tepeyens BompocoB (3a1a9) 1yIs IK3aMeHa \

Cemectp 1
1 OcHOBHBIE KNHEMAaTHYECKUE NOHATHS. KnHeMaTnka MaTepruabHON OIIK-3.3.1
TO4KH. CKOPOCTh M YCKOPEHUE MaTepUaIbHON TOYKU
2 Y cKopeHne npu IIOCKOM KPUBOJMHEWHOM JBUKEHUN OIlK-4.V.1
3 Kunemarnka abcosItOTHO TBEPJOTO Tena OIIK-4.3.1




4 CBs3b TUHEWHBIX U YTJIOBBIX BEJIMYUH OIIK-3.V.1
5 O0600111eHHBIE KOOPIMHATHI U CTETICHU CBOOOIBI OIIK-3.B.1
6 OcHoBHas 3a7ja4a KUHEMATHUKH VI MATEpUAIbHOM TOYKHU OIIK-4.3.1
7 3akonbl HproToHa OIIK-4.3.1
8 3akonbl Kernepa u 3aK0H BCEMUPHOTO TATOTEHUS OIIK-3.3.1
9 [IpuHuMn neTepMuHU3Ma OITK-4.3.1
10 3aKOH COXpaHEHMsI UMITYJIbCa OIIK-3.3.1
11 Teopema o0 IBHKCHUH IIEHTPA Macc OIIK-4.3.1
12 I'paBUTalIMOHHAs U UHEPTHAs! MacChl OIIK-3.B.1
13 MOMEHT CUJIbl U MOMEHT UMITYJIbCA. Y PaBHEHHE MOMEHTOB OIlK-4.3.1
14 3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCa OIIK-3.3.1
15 CexTopuaiibHasi CKOPOCTh OIlK-4.3.1
16 PaboTa, MOIITHOCTH M KWHETUYECKAsI SHEPT U OIIK-4.3.1
17 [ToTennmanpHble ¥ HEMOTEHIIMAJIBHBIE CUIIBI OIIK-3.3.1
18 [TorenimanpHas HEPrusi, 3aKOH CoOXpaHeHus: Mexanndeckom sueprun | OIMK-3.3.1
19 MoMeHT nuHepuuu OIlK-4.V.1
20 Teopewma Illteiinepa OIIK-4.3.1
21 MoMmeHT umnyibsca abCoJIFOTHO TBEPJIOTO TeJa OI1K-4.3.1
22 Kunernueckas sueprust ATT. Pabota u momnocts Bpamienust ATT OIIK-4.3.1
23 ITpunumn otHocuTenbHOCTH ['anumnes OIIK-3.3.1
24 OkcnepuMeHTasbHbIe npeanoceliku CTO OI1K-4.3.1
25 IToctynate! DitHTeliHA, peoOpa3oBanus Jlopenna OIIK-3.3.1
26 CrnenctBus u3 nmpeodpazoBanus JlopeHna. 3aKoH CIOKEHUS OIlK-4.3.1
ckopocrei B CTO
27 WuTepBain OI1K-4.3.1
28 PenstuBucTckasg fuHaMHKa OIIK-4.3.1
29 WNuBapuantsl Teopun otHocutenbHOCTU. [Tpuniun sxBuBanienTHoctn | OIIK-3.3.1
30 HeunepunanbHbie CUCTEMBI OTCUETA OIlK-4.3.1
31 JuddepennnansHoe ypaBHeHUE KoneOaHuil mpy>KuHHOTO MasitHuka, | OIIK-4.V.1
€ro penieHne
32 BekTopHas nuarpamma OIIK-4.V.1
33 DHeprusi rTapMOHUYECKUX KOJICOaHMI OIlK-3.3.1
34 Y cnoBrs BOSHUKHOBEHHUS KOJeOaHU OIIK-3.V.1
35 DU3NYECKUN U MAaTEMaTUYECKUN MAasITHUKHU OIIK-3.3.1
36 3aryxaromme KoineOaHus OIIK-3.B.1
37 BeinyxaeHHble kosieOanus. Pezonanc OIIK-3.3.1
38 Crnosxenue KoJIeOaHMA OTHOTO HAIPABICHUS C OJIMHAKOBBIMU OIlK-3.3.1
4acTOTaMH
39 CrnosxeHue B3aMMHO MEePICHIUKYISIPHBIX KOJeOaHuH OI1K-3.3.1
40 Boanbl. OCHOBHBIE TOHATHUSA OIIK-3.3.1
41 YpaBHeHue Oeryiiel BOJIHbI OI1K-3.3.1
42 BonnoBoe ypaBHeHue. CKOpOCTh BOJHBI B YIIPYTOil cpefie OI1K-3.3.1
43 OHeprus BOJIHbI OIIK-3.3.1
44 NHTEHCHBHOCTH BOJTHBI OIIK-4.V.1
45 D¢ ekt Homnepa OIIK-3.B.1
46 Judpakuus BosH. [Mpuniun ['oiirenca OIlK-3.3.1
47 WuTepdepeHIyst BOJIH OT IBYX HCTOYHHUKOB OIIK-3.B.1
48 Crosiune BOJIHBI OIIK-3.B.1
49 Jlucniepcusi, rpynmoBasi CKOpOCTh BOJTH OIIK-3.B.1
50 B3aumoneincTBue 3IeKTPUUECKUX 3apsii0B. 3aKOH COXPAHEHHUS OIIK-3.3.1

3apsna. 3akoH Kyona.




51 Hanpspk€naocTs anekTpudeckoro nosd. [IpuHiun cynepno3uimu OIlK-3.3.1
52 [ToTenunan anexTpruueckoro nois. IIpuHuun cynepno3uumy. OIIK-3.3.1
Teopema o upKysIsiuuKu BekTopa E
53 ITorok BekTopa E. Teopema I'aycca nist Bektopa E OIIK-3.3.1
54 CuJi0BBI€ JIMHUU U SKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH OIIK-3.B.1
55 CnenctBus u3 TeopeMsl ['aycca OIIK-3.B.1
56 Hanpsk€HHOCTD M MOTEHIMAN SJIEKTPUYECKOTO AUTIOJIS OIIK-3.3.1
57 DJIEKTPUYECKUI JUIOJIb BO BHEIIIHEM T10JI€ OIIK-4.V.1
58 [IpoBOTHUKY B JIEKTPUUECKOM I10JIE OIIK-3.B.1
59 Husnextpuku. Bektop anexkrpuueckoit nuaykuuu. Teopema ["aycca OIIK-3.3.1
Jutst BekTopa D
60 ['pannuneie ycnoBus st BekTopoB D u E OIIK-3.V.1
61 OnexkTpoémMkocTh. KoHaeHncaTopbl OIIK-3.B.1
62 [TapannenpHOE ¥ MOCAEA0BATEIBHOE COCIMHEHUE KOHICHCATOPOB OIIK-3.3.1
63 DHeprus AJIEKTPHUIECKOTO OIS OIIK-3.B.1
64 Onekrpuyeckui Tok. [ImoTHOCTh TOKa OIIK-3.B.1
65 3akonbl OMa B 00bIKHOBEHHOM U AuddepeHnnanbHoi hopmax OIIK-3.3.1
66 3axon OMa i 3aMKHYTOU [IeTn OIlK-4.VY.1
67 3akonsl Jxoynsa — Jlenna B 00bIKHOBEHHOM 1 U dhepeHInanbHOMI OIIK-3.3.1
dbopmax.
1 MaruuTHas HHIYKIUS OIIK-3.3.1
2 3akon buo — Casapa — Jlarutaca OIIK-3.3.1
3 MarauTtHas HHAYKIHS OPSIMOTO ITPOBOJA C TOKOM OI1K-3.3.1
4 BzaumoneicTBre NpOBOJHUKOB C TOKaAaMU OIIK-3.B.1
5 MaruuTtHas UHAYKIHS JBUKYLIErocs 3apsiia. Bzaumopeiictsue OIIK-3.3.1
JBUKYIIUXCS 3apSI0B
6 JIBrKEHNE 3apsyKEHHBIX YaCTUIl B MArHUTHOM T10JI€ OIIK-3.B.1
7 Teopema o upKynsauuu BekTopa B OIIK-3.3.1
8 MarnuTHas UHIYKIKS TOPOU/IA U COJICHOUIA OIIK-3.B.1
99 Mexanuyeckas paboTa B MarHUTHOM TI0JIE OI1K-3.3.1
10 MarnuTHblii noTok. Teopema I'aycca st Bekropa B OIIK-3.3.1
11 MarauTHBIA IUI0JIb B MAarHUTHOM II0JIE OIIK-4.Y.1
12 Marneruku. Teopema o nupkynsnuu Bekropa H OIIK-3.3.1
13 DNIeKTpOMarHuTHAsI MHIYKIIHSI OI1K-3.3.1
14 CamouHnykuus. B3anmHast uHIyKIus OIIK-3.3.1
15 DHeprusi MarHUTHOTO TOJIS OIIK-3.B.1
16 Ypasaenust Makcpeiia OI1K-3.3.1
17 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH OIIK-3.V.1
18 3aKOHbI IPEJTOMJIICHUS U OTPAKEHUS CBETA OI1K-3.3.1
19 KorepeHnTHOCTB cBETa OIIK-3.3.1
20 WNurtepdepentius cBeTa OT ABYX HCTOUHUKOB OIIK-3.B.1
21 Judpaxius. [punnun [toiirenca — @penens OIIK-3.3.1
22 3onbl @penens. Iudpakuus @paynrodepa Ha mienu OIIK-3.B.1
23 Jlucnepcus cBeta OIIK-3.B.1
24 JudpakimonHas pemeéTka OIIK-3.B.1
24 [longpuzanus ceta OIIK-3.B.1
Cemectp 2
25 TermnoBoe n3nyyenne OIlK-3.3.1
26 3aKOHBI U3Ty4YeHHUs1 a0COIIOTHO YEPHOTO TeJa OIlK-3.3.1
27 ®opmyna Penes — [lxxunca. Pacnpenenenue I1nanka OIIK-3.3.1
28 dorodrddext OIIK-3.B.1




29 TopMO3HOE PEHTTE€HOBCKOE M3TyUYeHUE OI1K-3.3.1
30 ®ortonsl. KopnyckyisspHO — BOJTHOBOM AyaJIu3M JJIsl CBETA OIIK-3.B.1
31 Oddext Komnrona. DMnupudeckue 3aKOHOMEPHOCTH B CIIEKTPax OIIK-3.3.1
aToMma BO0po/ia
32 Mopenb aroma 1o ToMricony OIIK-3.3.1
33 Monens atroma o Pesepdopnay. [locrynarer bopa OI1K-3.3.1
34 Teopus bopa — 3ommepdensbaa OIIK-3.3.1
35 Bomnsr /le bpoitnst OIIK-3.3.1
36 BonroBas ¢yHkius OIIK-3.VY.1
37 Ypasuenue llpénunrepa OIIK-3.3.1
38 CootHomieHue HeomnpenenéHnocrei [elizenOepra OIIK-3.B.1
39 MukpoydacTuila B OITHOMEPHOU MOTEHIIMAIBLHOM SIME C 00-MU OIIK-3.B.1
CTCHKaMH
40 MuxkpodacTuiia B TpEXMEPHOM HEMPOHUIIAEMOM MOTEHIIMATbHOM OIIK-3.3.1
SITUKE
41 CTOJIKHOBEHHE MUKPOUYACTHIIBI C TIOTEHITUAIBHBIM O0aphepoM OIIK-3.B.1
42 MukpouacTuiia B HeIIpoHUIIaeMoit cepe OIIK-3.B.1
43 ["apMoHnYeckuii OCHMIUISITOP B KBAHTOBOM MEXaHUKE OIlK-3.3.1
44 ATOM BOJIOpOJa B KBAHTOBOM MexaHuke. CrinH OIIK-3.3.1
45 ToxecTBeHHOCTh KBaHTOBBIX yacTull. [Ipuanmn [Taynu OIlK-3.3.1
46 3anojHeHue AIEKTPOHHBIX 00o0sioueK. Tabmuia Meneneea OIIK-3.B.1
47 CrioHTaHHbIE U BBIHYKJCHHBIE IEPEXOIbI OI1K-3.3.1
48 [TpuaIMn paboTs 1a3epa OIIK-3.B.1
Bompocsr (3amaun) s 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Ne i/m | Iepeuens BompocoB (3ana4) uist 3aueta / audd. 3adera
Kon
Ne i/m [Tepeuens BompocoB (3aga4) ans 3adera / qudd. 3ayera HHIKATOPA

Y4eOHbIM NJITAHOM HE IPEAYCMOTPEHO

MIpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM Juisi KypCcOBOTO POEKTUPOBAHMSI/BBITIOHEHUS KYPCOBOM pabOTHI

IlepeyeHp TeMm [Uii KypCOBOIO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

No 11/ [TpuMepHBIii epedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
B KypCOBOM paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpockl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTallMd B BHJIE TECTHPOBAHUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii IepedeHb BOITPOCOB JJIsi TECTOB

. Kon
Ne n/m [IpuMmepHBIii epedeHs BOIIPOCOB ISl TECTOB
WHMKaTOpa
Tecr 1

1 BonHoBas ¢yHKIMS JOKHA OBITH: @) TOJIBKO KOHEYHOH;  0)TOJIBKO OIIK-3.B.1

HENPEePbIBHON; B)TOJIBKO OJHO3HAYHOM;  T') KOHEYHOM,

HEINPEPBIBHOW, OJTHO3HAYHOM.
2 BriOepute npaBmiibHYI0 GOPMYTUPOBKY Ul COOTHOIIEHUS OIIK-3.B.1

HEONPENEIEHHOCTEN ...

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




Kakoe KBaHTOBOE YHCIIO0, 33Jaf01Iee COCTOSIHUE DIICKTPOHA B aTOME
BOJIOpOJA,

OlpeJielisieT 3HaYCHHEe ero SHepruu?
6) OpOuranbHOE KBAHTOBOE YMCIIO. B) MarHuTHOE KBaHTOBOE
uncio. 1) CHMHOBOE KBAHTOBOE YHCIIO.

a) I'maBHOE KBaHTOBOE YHCIIO.

OIIK-3.B.1

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

a) 0, 6) /3, B) 12 r) h (h — nocrosuuas [T1anka)

OIIK-3.V.1

depMUOHAMH SABJISIOTCS: @) BCE pa3psKECHHbIE YaCTULbI, 0) YaCTHULIBI C
IIOJIYLIEIIBIM CIIUHOM, B) YaCTHULBI C LI€IBIM CIIMHOM, T)
HEUTPAJIbHBIE YACTUILIBI

OIIK-3.B.1

Cranmonapnoe ypaBuenue llpénunarepa umeer Bua: a) Ay+ Uy =
2m

a® A
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-

IOTCHIMAJIbHAA SHCPIUAd; E - nonnas OHCPIUA

OIIK-3.B.1

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

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

OIIK-3.V.1

YacTuia B IOTEHIMAIBHOMN SIME IIMPUHOM | HAXOAUTCSI B OCHOBHOM
COCTOSIHUH.

[110THOCTH BEPOSTHOCTH HAXOXKICHUS YacTHIIbI B HHTEpBaie 0<x<I
MaKCHMaJjbHa I1pu

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

OIIK-3.V.1

Tect 2

KakoB ¢uznueckuit cMbICI BOTHOBOH (PpyHKIINM?

a) MukpouacTuiia npeacTaBiseT coOol BOIHOBOM makeT.  0)
KBagpat Moayns BoJIHOBON (YHKIIMHU ONpPEeNsieT MIIOTHOCT
BEPOSITHOCTH  OOHAPYKEHHSI YaCTUIIBI B) AnHcaM0Jb YacTuil
BeAET ce0s Tak JKe, Kak BOJIHA.

OIIK-3.B.1

Bri6epute npaBuibHy0 GOpMYIHUPOBKY AJISE COOTHOIICHUS
HEOIPEIETCHHOCTEN I YaCTUILIBI JICTAIIECH BJOJIb OCH X ...
a) Ax*AP>h, 6) AFrfAP>h, B) AX‘At>h, 1) AE-At>h.

OIIK-3.B.1

Bpemennoe ypaBnenue llIpéaunrepa nmeer BUI:
hav A* a® ., OF
- = AY+ UY 0) — AY+U¥Y=1h—;
i dt 2m 2m at

2m .. d¥
B) AY+ re Y-U=-1h oo e ¥ =Y¥(x,y,z1); U=U(X,y,z,t)

q)———=—

OIIK-3.B.1

PaauanbHas MIIOTHOCT BEPOSATHOCTH Il OCHOBHOT'O COCTOSTHUS
3JIEKTPOHA B aTOME BOIOPOJa UMEET MAKCUMYM IIpU: a) 7" = 211, 0)

L) )
r ==, B) T =7 (I — pacCTOSHHE 3IIEKTPOHA 10 AApa, 11 — MEePBHIH

OOPOBCKHI panyc)

OIIK-3.V.1

6. bo3oHamu SABIAIOTCS: a) BCC pa3psAKCHHBIC YaCTHUILIbI, 6) YaCTHUIHI C
MMOJIYICJIBIM CITMHOM, B) HaCcTHUIBI C ICJIBIM CITMHOM, 1") HefITpaJIBHBIe
YaCTHUILIbI

OIIK-3.B.1

7. 3a10IHEHHOH 3JIEKTPOHHOM 000710YKe COOTBETCTBYET IJIaBHOE
KBaHTOBOE yuciio n=3. OnpepenanTe Yucio 3JIeKTPOHOB Ha ITON

OIIK-3.V.1




O6OJ'IO‘IKG, KOTOPBIC NMCIOT OAVMHAKOBBIC KBAHTOBBIC YK CJIa ms =——

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

7 8. YacTHiia HaXOUTCS B MIOTCHIIMAIBHON SIME MIUPUHOH . OIIK-3.V.1
CootBerctBre Mexay uncioM N TOYek, I7ie BOJHOBAs (PyHKIUS
obOparaercs B HyJb B uHTepBasie 0<X<|, 1 KBAHTOBBIM YUCIIOM N

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

8 12. CnuHOBOE TUPOMArHUTHOE OTHOIICHHE JIJIsl AJIEKTPOHA PaBHO: a) OIIK-3.B.1

= =} LB
e 0 e B

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIMEe  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHHS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAII, permameHTHpyrOIIMX MOPAJOK W IPOLEAYPY
NPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTalMy O0y4JaroIInuXCs
I'VAIL

11. Meroanueckue yKazaHus Uit 00yJaIOMIMXCsl 0 OCBOCHUIO TUCIUTLTUHBI

11.1. Meroauueckue yka3aHus s OOy4aroIUXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia

OcCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
r1yOOKoe U sCHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIMM B
paMKax JIUCHMIIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALMIO 1O TEME, a B OCBOCHUHU
(GyHIaMEeHTaJbHbIX Mpo0OJeM JUCHMIUIMHBL, METOJ0B HAay4YHOIO [IO3HAaHUS, HOBEHIINX
JOCTMO)KEHUI HaydHOHM MbIciau. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JI0IMUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUHU. JIeKIMs pacKpbIBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0slacTH 3HaHus, €€ MpoOJeMbl, JaeT LEJIbHOE MPEACTaBICHUE O AUCIUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTIIIMHAMH.

[TnaHupyeMbl pe3yabTaThl IPU OCBOEHUH 00YyUYaIOUIMMCs JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3alMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIISIETCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIOJIyY€HHE OIbITa TBOPUYECKOI pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pa3BuTHe NpO(ECCHOHAIBHO—JENOBBIX  KauecTB, JIIOOBM K MpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JJIsl CAMOCTOSITETbHOU padoThI;

— TIOJy4YeHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINeE TO/IbI;

— Hay4YHTCsl METOJMWYEeCKH oOpalaThiBaTh MaTepuai (BBIACNATH TIJIABHbIE MBICIU M
MOJIOKEHHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynMpoBKax);

— TOJy4YeHHe TOYHOIO NOHWMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATBCA JIEMOHCTpalMed CIaufoB U
UCTIOJIb30BAaHUEM DPA3aTOYHOIO MaTepualia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHSI OTAETBHBIX TEMATHK 110 JAUCLHUIIINHE.




11.2. Meroauyeckue yka3aHUs IJIs1 OOYYalONMIUXCS IO BBITIOJIHEHHUIO J1a00paTOpPHBIX
pabor
B xome BbImonHeHUs 1a00paTOpHBIX paboTa OOydYaroOmUUCS JODKeH YriayOuTh U

3aKpeNuTh 3HAHUS, MPAKTUYECKHE HABBIKU, OBJAJIETh COBPEMEHHOW METOAMKOM U TEXHHUKOM
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAMOHHON XapaKTEpUCTHUKON 00ydaromerocs.
Brimonnenue 1abopaTtopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIBHO-TPAKTUYECKOM, pacueTHO-
AHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue m1abopaTopHBIX pabOT OOYYaAIOIMIUMCS SIBIISICTCS HEOTHEMIIEMOW YacCThIO
W3YYCHUS JUCHUIUIMHBI, OINpEAeNsieMOi Yy4eOHBIM IUIAHOM M OTHOCHUTCS K CpPEICTBaM,
00eCTIeYNBAIOIIUM PEIICHUE CIETYIOIIX OCHOBHBIX 33/]1au y 00y4aroIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOM JUCIUIUIUHBL;

— 3aKpeIuieHHe, Pa3BUTHE M JeTAlIM3alMs TEOPETUUYECKUX 3HAHUN, MOJYyYEHHBIX Ha
JCKIUSX;

— TOJy4YeHHe HOBOM MH(OpPMALNH 110 U3y4aeMON AUCIHUILTUHE;

— TpuUOOpeTeHWE  HABBIKOB  CAMOCTOSATEIBHOW  paboTel ¢ 1a00paTOpHBIM
o0opysoBaHUEM U pUOOpamu.

3ananue U TpeOOBaHUSA K NPOBEACHHUIO J1a00PATOPHBIX padoT

B Teuenue cemecTpa KaXKIblii CTYIAEHT B COOTBETCTBHH C pabodeid MpoOrpaMMON IIO
mucnuruinHe @u3nKa JOJDKEH BBIMIOJHUTH ONPEISICHHOE YHCIIO JJabopaTopHBIX paboT. Ha
KOKIYI0 JIabopaTOpHYIO paboTy IUIaHUPYETCS HE MEHee [BYX 3aHSATHH: OJHO — Ha
BBITIOJTHEHUE W3MEPEHWI, M OJHO — Ha 3amuTy ordera. OTYeT NMUIIETCS HE BO BpPEMS
3aHATHI, a JoMa Wi B OMOIHMOTEKE.

B Hauane cemecTpa 10 Hayana 3aHSATUN CTYJEHT AOJKEH ObITh MPOUHCTPYKTUPOBAH IO
TEXHHKE O€30MacHOCTH INpH MPOBEIECHUHU JabOpaTopHbIX padoT nmo ¢usuke. [IpoxoxaeHue
WHCTpyKTaxa (UKCUpyETCs B CHEIHMAIBHOM JKypHaje, TaM HYXHO 0053aTeIbHO
pacmucarbcsl.

B nabGoparopuio CTyIeHTH OOJKEH MPUXOAWTH MOATOTOBICHHBIMA K Ha3HAYCHHOU
pabote. Heobxonumo 3apanee mpoynTaTh OMHCaHUE PabOTHl M TEOPETUYECKUE CBEACHUS U3
COOTBETCTBYIOIIETO pazfena Kypca. He 3a0biBaiiTe 0 pEeKOMEHJIOBAaHHOW JHUTEpaType H
00s13aTeIbHO MOy4YnTe B OUOIMOTEKE BCE MOCOOMS, BRIITyCKaeMble Kadeapoil.

BrinonHsaTe paboTy CTYIEHTY pa3pelaercs, JHIIb MMOCe J0MYyCcKa, MOJYYeHHOTO MOCe
Oecensl ¢ mpenogasaTenieM. [IpenogaBaTenb JOMKEH yOSIUTHCS, YTO CTYACHT IOHUMAET:

KaKue sIBJICHHUS OH OyeT HaOJII01aTh U CCIIE0BATh;

KaKkas I1eJIb TIepe]l HUM TIO0CTaBJICHA,

KaKUMU TPpUOOpaMu M KaK BEIYTCS U3MEPEHUS;

KaK CIJIeZIyeT IPOBOJAUTH SKCIICPUMEHT.

[TomyueHHBIH H0OMTyCK K paboTe OTMEUaeTcs MpernojaBaTeieM B )KypHale.

B mpouecce BhimonHeHHs Ta00paTOpHONM palbOTHl HYXHO 00S3aTE€NIbHO 3alOJHUTh
MPOTOKOJ W3MEPEHUM. Y KaXKIOro CTyACHTa MPOTOKOJ H3MEPEHUU JOJDKEH OBITh CBOA;
BEJICHUE OJHOTO MPOTOKOJAa HECKOJbKUMHU CTyJIEHTaMU BMecCTe He Jomyckaercs. [Iporokon
BezeTcs Ha jucte popmaTta A4. B mpoToKoie JOMIKHO OBITH OTPAaXKEHO:



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

dbamunnsl, MHULKAIBI CTYJCHTa U HOMEP TPYIIIIBL;

dbamMuIHs 1 MHULIMAIBI IPETIOaBaTEeNs;

TabJIMIa TEXHUYECKHX XapPaKTEPUCTHK H3MEPUTENbHBIX MPUOOPOB (Ha3BaHHME Mpudopa,
paboumii Tuana3oH, LIeHa JeJIeHUs, KJIacC TOYHOCTH U JIp.);

rapamMeTpsl yCTAHOBKH, HA HEH YKa3aHHBIC,

pe3ynbTaThl U3MEPEHUN;

JlaTa ! MOJIKCH CTYyACHTA.

Bce 3anmcn nOMKHBI BECTHCH AaBTOPYYKOMW, IIAPUKOBOM, KaNWJUIIPHOM WM TEIEBOU
pYyuKO#. 3anuch HAOMIOICHUN U JaHHBIX KapaHIalloM HE JIOMYCKaeTCs, KapaHJalIoM MOKHO
JUIIb YePTUTH Tabnuibl U rpaduk. Benenue «4epHOBUKOB MPOTOKOJIAY U MEPENUCHIBAHNE
UX B KOHIIC 3aHATUSA HA4YMCTO HE PEKOMEHAYETCsA; OTO HEHY)KHas TpaTra BPEMEHU U
BO3MOXXHOCTb JIOMYCTUTh OUIMOKY IpH nepenucbiBaHuu. CTapaTelbHOCTh U aKKYpaTHOCTb
Jy41I€ NPOSBUTH MPU OPOPMIIEHUU OTUETA.

[To okOHYaHMM U3MEPEHHI MPOTOKOJ 00s3aTENBHO AA€TCs Ha MOANKUCH MPENOAaBaTEeIO.
be3 oaTOM mMmOANKMCHM NIPOTOKOJN CUMTAETCA HeAeHUCTBUTENbHBIM. [loamuce cryneHra B
MPOTOKOJIE 0003HAYaeT, YTO OH OTBEYAET 3a BCE MPOBEICHHBIC HM3MEPCHHs, a TOIIUCH
npernojaBaTelis 03Ha4aeT, 9YTo padoTa JEeHCTBUTENHHO BBITIONHAIACH U YKa3aHHBIC 3HAUCHUS
JEUCTBUTEIIBHO IOJYYEHbI UMEHHO TEM CTYAEHTOM, KOTOPBIM COCTABUII IPOTOKOJL.

[To pe3ynbraraM, 3apUKCUPOBAHHBIM B MPOTOKOJE M3MEPEHUH, CTYIEHT J0Ma MHILET
OTYeT M 3alUINaeT ero Ha cienyrouieM 3aHatud. [Ipu 3ammre oTyera MOTYT OBITH 3aJaHBI
JA100bI€ BONPOCHI MO TEOPUM H3Y4YAaeMOIO SIBJIEHUS W IO MOJYYEHHBIM pe3ylibTaTraM. 3a
OPUHATHIA OTYET MpPernoJaBaTellb BBICTABISET CTYACHTY OLEHKY M IOCJIE 3TOro cooOIIaeT
HOMEp U Ha3BaHUE CleaytolIel 1a0opaTtopHoi padoThI.

Crpykrypa u ¢popma ordera o 1adopaTopHoii padore

OTt4et JOmKeH cofepkKaTh CICAYIOIINE Pa3Ieibl:

1. Llems paGoOTHI.

Ona cdopmynupoBaHa B OIKMCAaHUU JIADOpPATOpPHOW paboOThI, OTTyJa €€ CIEayeT
IIepeInCcaTh.

2. Onucanue J1abopaTOPHOM YCTaHOBKH.

Onucanue  yCTaHOBKM  JOJDKHO  ObITh  KpatkuMm.  CrenyeT — OrpaHUYMTHCA
(GYHKIIMOHATEHOW WITH AJIEKTPUYECKON cXeMOo# ycTaHOBKH. He Hy)KHO MTPUBOIUTH BHEUITHETO
Braa mpubopoB. [lanee HEOOXOAMMO ONUCATh IKCIIEPUMEHT M TIEPEUNCIUTh H3MEPUTEITHHBIC
npuOOpbl B TaOJMIE TEXHUYECKHX XapAaKTEPUCTHK, TEPEHECEHHOW W3 TMPOTOKOJIA
M3MEPEHHUM.

3. PaGouue Gpopmyisbl.

PaGounMu Ha3pIBalOTCS TOJNBKO T€ (POPMYIIbI, MO KOTOPHIM HEMOCPEICTBEHHO
MIPOM3BOJISATCS BBIYUCIICHUS UCCelyeMbIX BeanunH. CreBa B GpopMmylie JOKHO CTOSITh TO,
YTO CJEIyeT OIpeneiuTh, ClpaBa - TO, YTO H3MEpsUiIoch B paboTe wiM u3BecTHO. Bce
MPUBEICHHBIC POPMYJITBI TOJDKHBI OBITH TPOHYMEPOBAHBI.



BriBoa popmysn u mpoMexyTOUHbIE BBIPRKEHHSI B TOM pa3zielie MPUBOIUTH HE HYXKHO.
@dopmynbl 71 BBIYMCIEHHUS TMOTPEHIHOCTEH W IMPOBENEHUS MaTeMaTU4YecKoil o0paboTKu
pE3yIbTAaTOB U3MEPEHUM B 3TOM pa3Jiesie TOXKE HE IPUBOISATC.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHUI.

B sTom paszgene ortueTa HOJIKHBI OBITH MPUBEIEHBI BCE U3MEPEHHBIE M BBHIYMCICHHBIC
pe3ynbTathl. 110 BO3MOXKHOCTH, MX HYXXHO HpPEICTaBISATh B BHUJE HAIVIIAHBIX Tabmuu. B
NPUBOAMMBIX 3HAYCHHSIX HEJb3S1 OCTABIATH JIMLIIHHUE NECATHUYHBIE pa3psabl (moapodHee o0
TOM MOieT peub HUXKE). B pabore MOXKeT ObITh HECKOJBKO 3aJaHUil, BCE OHU JIOJIKHBI
OBITh MPUBEICHBI B 3TOM paszJieie.

5. Ilpumepsl BBIYUCIEHUN.

B sTtom pazgene oruera AOKHBI OBITH IPUBEAECHBI MOAPOOHBIE MPUMEPHI BBIUMCICHHMA
no Kaxnoil paboueit ¢opmyne. He HyXHO NpUBOAWTH BCEX BBIUMCICHHM, BIIOJHE
JOCTATOYHO OJTHOTO MpHUMepa Mo KaxIoi Gopmyse. ITOT pasfen HyKeH Uil TOTO, YTOOBI
IpernoaBaTeNlio ObLIO Jierdye HAaWTH OIMOKY B BBIYMCICHHUSX WIA HU3MEPEHHSX, €CIU
TaKOBbIE BCTPETATCS.

6. Beruncienue norpenHoCTen.

B ostom pasgene ordyera MODKHBI OBITH MPEACTABICHBI (OPMYIBI, MO KOTOPHIM
NpOBOAMIIACE MaTeMaTHdeckas oO0paboTka pe3ynbTaToB u3MepeHui. J{OMKHBI OBITH
BEIBEACHBI (DOPMYJIBI, 1O KOTOPHIM BBIUHCISUTNCH CHCTEMATHYECKHE W CIydalHbIe
MOTPEUIHOCTH U MPEICTABIECHbBI IPUMEPHI BEIYMCICHHI MO KaXX10M U3 HUX.

OTOT pazfen oTyeTa caMblil CHOXHBIM Ay cTyfaeHToB. Ilo Hemy Oombiie Bcero
BOIIPOCOB, B HEM Oouibllie Bcero omunook. Teopust nmorpemHocTeil 00bIYHO ObIBaE€T HANKMCAaHA
JUIsL TIOATOTOBJIEHHOI'O YMTATENs, 3HAaKOMOI'O C BbICIIEH MaTeMaTuko. B Hacrosmem
NOCOOMM aBTOPHI MOCTAPAIUCh OCTABUTH JIMILIB CAMOE Ba)KHOE IO 3TOM TeMe M H3JI0KHUTb
Marepual 1o BO3MOKHOCTHU MTPOCTO.

7. I'padmku 1 pUCYHKH.

HebGonpimme rpaduky U pUCyHKH pa3MEIIaloTcs B TEKCTe, a Oonpime - ¢popmara A4 -
MPHUBOJIATCS HA OTIACIBHOM JHCTe. B I1000M ciydae OHM JOJKHBI OBITH TOMANUCAHBI H
POHYMEPOBAHbI, HA HUX JOJDKHBI OBITh CCHUIKM B TE€KCTe oTueTa. I'paduku 00s3aTerabHO
BBITNIOJHAIOTCS Ha MWUIMMETpoBoiM Oymare. Ha kaxkaol ocu JOMKHO ObITH 00O3HAuUEHO,
Kakas BeJIMUYMHA U B KaKUX €IMHUIAX BJAOJb Hee OTKJIazabIBaeTcs. Ha caMux OCsX TOJIKHBI
ObITh HAHECEHBI TOJIBKO Y3JIbl KOOPJAMHATHOW CETKH. V3MepeHHble Ha OmbITe 3HAYEHUs
MONNMUCHIBATh HAa OCSAX He ciuenyer. Ha Tpaduk o00s3aTenbHO HAHOCATCA BCE
AKCIEPUMEHTAIbHBIE TOYKH, M MPOBOAMUTCS COEAMHsIOMAs UX JUHUSA. OKOJIO OJHON Wiu
HECKOJIbKMX TOYEK OTKJIAJbIBAIOTCS CHUCTEMAaTHYECKUE IOTPEIIHOCTH COOTBETCTBYIOIIMX
u3MepeHui (moapodHee 06 ITOM MONAET PeUb HUKE).

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

B sTrom pasmene oruera HYXKHO IOJBECTH HWTOT TpojeiaaHHON pabotel. Cremyer
HaNucaTh, KAKUE TIOJYyYEHbl BETMYUHBI, U C KAKUMHU TOTPEIIHOCTSMH.

Ecnu u3mepenus mpoBOIMIIMCH PAa3HBIMU METOJaMU, TO 00s3aTeNIbHO HY>KHO CPAaBHUTH
ATH PEe3yJIbTaThl U MX IMOTPEIIHOCTH, CAENATh 3aKIIOYEHUE, KaKOM METOJ Jydulle, TOYHEe,
ynooHee.



Ecnu m3BecTHO TaOiMYHOE 3HAYCHHE W3MEPEHHOHM BENUYHMHBI, TO HYXHO 0053aTeIbHO
CPaBHUTH €r0 C MOJyYEHHBIM Ha OIBITE 3HAYEHUEM U JAaTh apryMEHTUPOBAHHOE 3aKJIFOYEHUE
00 UX COBIAJCHUH U HECOBIIAICHUH.

Ecnu B paGote 3HaueHus: OAHOM M TOW K€ BEJTMYMHBI TOTYyYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO O3TU  pe3yJbTaTbl HYKHO 00s43aTeNIbHO CPaBHUTb M JaTh
apryMEHTHPOBAHHOE 3aKII0UeHHE 00 UX COBMAICHUH UM HECOBIACHHH.

B cnywae, korma MeXQy CpaBHUBAEMbIMHM BEIMYMHAMU HMMEIOTCA HEAOIYCTUMBIE
pacxoKJIeHUs, 3TO HY»KHO 00s3aTeIbHO OTMETUTh B OTUETE U BBICKA3aTh MPEAIOJIOKEHHUE O
BO3MOJKHBIX IPUYMHAX 3TOrO0 HECOBMAICHMUS.

Ecnu B paboTe cTaBMIIOCH LENBIO0 MPOBEPUTH KAKOU-TO (YM3MUECKUIA 3aKOH WU U3YYHUTh
SBJICHUE, TO B JAHHOM pa3jesie HeoOX0IuMO 1aTh 00OCHOBAHHBINA OTBET HA MOCTABIICHHBIN
BOIIPOC.

BbIBOA 10/1KEH COOTBETCTBOBATH LIETN PAOOTHI.

TpebdoBanus k oopMIIEHHIO 0TYETA 0 J1a0opaTOpHOIi padoTe

Otuer no naboparopHoil padboTe JOHKEH BBIMOIHATHCS Ha jucTax popmara A4. 3anucu
Ha JIMCTaX BEAYTCS TOJIbKO C OAHOW cTOpoHbl. Ilo Kkpasm jucTta 10JKHA OBITh OCTaBJIEHA
pamka mupuHOM He MeHee 20 MM. DTy paMKy pHCOBaTh Ha JIMCTaX HE HY)KHO, HO U
3acTylaTh 3a Hee He clieqyeT. B paMke B BEpXHEM II0OJIE HYKHO JIMIIb ITOCTAaBUTh HOMEpP
cTpanunbl. [IpoHyMepOBaHHBIMU TOJDKHBI OBITH BCE JIUCTHI OTYETA, HAYMHAS C TPETHETO.
IlepBblii JINCT — TUTYJIBHBIM U BTOPOU JINCT — MPOTOKOJI U3MEPEHUM, HE HyMEPYIOTCSL.

Otuer crnenyer nucath ot pyku. Ecam Bel ncnonp3yere dyxue 3aroToBKH, TO OyabTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAHHBICY» OIMIMOKH, KOTOPHIX ObiBaeT MHOTO. CKa3aHHOE B
paBHOI Mepe OTHOCUTCS K (opMysaM, KOTopble Bbl mogcMoTpenu y Koro-To, a He BbIBEIU
camu. Jlyudme cnpocuts npenoaasarens. OH NOJACKaKeT WM IPOBEPUT, MPaBUIILHO U y Bac
MIOJIYYHJIOCh.

TutynapHbIA TUCT pabOTHl MOXKET OBITH HANMCAH OT PYKW WM HaledyaTaH Ha MPUHTEpE.
DJIeKTpOHHAs BepCUsl TUTYJIBHOTO JIMCTa HaxoAuTcs Ha caiite 'Y Alla.

Meroanueckue yka3aHus MO BBITIOTHEHHUIO J1a00paTOPHBIX PadOT MPUBEACHBI B CIEIYIOIINX
nocoOusix nmeromuxcs B 6udnuorexe I'Y AII B HarrleqyaTaHHOM U 3JIEKTPOHHOM BHUJIE:

1. Mexanuka. Konebanust u BonHbel. MonekynspHas ¢usuka. JlabopaTopHbIi npakTHKyM

//M.N. Kosanenko, H.II. JlaBpoBckas, H.H. JlutBunoBa, [I'.JI. Ilnexorkuna, JI.E.
[Torapes, B.K. Ilpununxo,. FO.H. Ilapes, b.®. [lludpun, 2014, 132 c.

2. DnextpuuecTBO M MarHetusM. JlaGopatopusiii npaktukym// /E.H. Kormmkos, C.A.
[Mepbak, N.1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6unxkas, H.IT. JlaBposckas, H.H.
JlutBunosa, I'.JI. Tlnexorkuna, B.K. Ilpununko, E.B. Pyrekos, , FO.H. Ilapes, b.O.
Mudpun, 2010,84 c.

3. BomHoBast ontuka Jlabopartopusiit mpaktukym //E.H. Kormmkos, W.IT. KpekryHoBa,
H.IT.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tponuu 2013 68 ¢

4. KBantoBas ¢usuka. Jlaboparopuslii npaktukym //I.A. BecuuueBa, 1.1 Kosasnenko,
H.IT. JlaBpoBckas, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpuwmunko, C.I1.danees,
E.B.Xonunena, 10.H. Ilapes, b.®. [lIudpun, 2008, 80 c.



11.3. MeToauyieckue yKa3aHus Uil OOYJAIOIIUXCS IO TPOXOKACHUIO CAMOCTOSATEIHHON
paboTHI

B Xoje BBIIOTHEHUS CaMOCTOSATENBHON pa0OThI, OOYUYAIONIHIICS BBIOTHSIET paboTy 1Mo
3aJ]aHHUI0 W TIPU METOJAMYECKOM PYKOBOJICTBE MpEIoJiaBaTelisi, HO 0€3 ero HernocpeJCTBEHHOTO
YYaCTHA.

st oOyyaromuxcsi 1mo 3a04HOd (opme OOYYEHHs, CaMOCTOsITeNIbHAas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporiecce BBIMOTHEHHSI CAMOCTOSTENILHONW pabOThI, y 0Oydaromerocss GopMHpYyeTcs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpEMEeHH, KOTOpOe MO3BOJISET UM pPa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHWU W CHUCTEMAaTH3aIlMH NPUOOpPETACMbIX 3HAHWH, 00ECIIEYMBAET BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYYUTh HABBIKUA TTOBBINICHUS
npopeCCHOHATIBHOTO YPOBHSI.

MeTtogudyeckuMl ~ MaTepualaMH,  HAMPaBJSIIONIUMH  CaMOCTOSITEIIBHYIO — paboTy
00yYaroIUXCs SIBIISIOTCSL:

—  y4eOHO-METOAMYECKHA MaTepHal MO JUCIHUILTNHE;

— METOJUYECKUE YKa3aHUs 10 BBIMOJHEHUIO KOHTPOJBHBIX paboT (Ui 00ydYaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.4. Meroanueckue YyKa3zaHHs sl OOYYaIOIIMXCA 110 MPOXOXKACHHIO TEKYILEro
KOHTPOJISl YCTIEBAEMOCTH.

Texkymmii KOHTpPOJb YCIIEBAEMOCTH NpEAyCMaTpUBAEeT KOHTPOJIb KadecTBa 3HAHUM
00y4JaroIMXCsl, OCYIIECTBISIEMOr0 B T€UYEHHE CEMECTpa C IENbI0 OICHUBAHUS XOJa OCBOCHUS
JMCIUTIIHHBL.

OcHOBHBIMHU (DaKTOpaMH TEKYHIETO KOHTPOJSI 3HAHWHA OOYJaIOUINXCS SBISETCS YCTHBIN
ONPOC Ha JIGKUMOHHBIX WM MPAaKTUUYECKUX 3aHATHAX, 3aIIUTa JIAOOpaTOpHBIX pPadoT.
CpeactBaMu  TEKYIIETO KOHTPOJISI MOTYT OBITh O€cenpl TMperojaBaTelii W CTYJCHTA,
KOHTPOJIbHBIE BOTIPOCHI M 331aHUSL.

Pe3ynbTaThl TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH CIY’KAT OCHOBOM I MPOMEXKYTOUYHOMN
aTTeCTallM: MOJIYYeHHs 3a4eTa WM JIOMYyCKa K 9K3aMeHY WU ITU(PPEepeHIUPOBAHHOMY 3a4eTy
10 y4eOHOW JUCHUIUIMHE.

B Teuenue cemectpa Ans JOMycKa K K dK3aMeHy WM AU(QepeHINPOBaHHOMY 3a4eTy
CTYJEHTY HE00X0IUMO caaTh He MeHee 75% 1abopaTOpHBIX U MPAKTHYECKHUX padoT.

11.5. Meroauueckue yka3zaHHs Ui O0Y4aroIUXCcs MO MPOXO0XKIAECHUIO MPOMEXYTOUHOM
aTTecTranuu.

IIpomexxyrounass  artectanuss  oOyyaroIMXcs — NIpeAycMaTpuBaeT  OLCHMBAaHUE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO JucHuIuinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OIEHKM 3HaHUM, MOJNyYeHHBIX OOydaroluMMcs B Ipoliecce
HN3YUCHUA Bceit JAUCHUIIIIMHBI UJIM €€ 4aCTHU, HAaBBIKOB CaMOCTOSITETbHOM pa6OTI)I, CIIOCOOHOCTH
OPUMEHATh MUX JJIS pPElIeHUs NPaKTUYeCKHUX 3a/7ad. DK3aMeH, KaK IMpaBWIO, MPOBOAUTCS B
NEeproJl SK3aMEHAIMOHHOW CECCHHM M 3aBEpIIAeTCs AaTTeCTAlHOHHOW OICHKOH «OTIMYHOY,
«XOPOUIO», «YAOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHO». DK3aMEH MOXET HpPOXOAUTH B
BUJIE YCTHOTO OTIPOCA MITH TECTHPOBAHUSI.

— 1uddepeHIMpOBaHHbIM 3aueT — 53T0 (opMa OLEHKHM 3HaHUM, IOJIy4YeHHBIX
00yYaromuMcs MpH U3Y4YEeHUH TUCHMIUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyIHO-UCCIIEAOBATEILCKAX PAabOT U TPOXOXKACHUH TMPAKTHK C aTTECTAIIHOHHON OIEHKOM
COTIIMYHOY, «XOPOIIIOY», «yAOBIETBOPUTEILHOY, «HEYAOBIETBOPUTENbHOY. JJuddepennanbHbiit
3a49€T MOXKET NPOXOAUTHh B BUJIC YCTHOT'O OITpocCa UJIN TCCTUPOBAHUS.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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