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AHHOTaUs

Jucuunnuna «®dusmka» BXOIUT B 00pa30BaTeIbHYyI0 IPOrpaMMy BBICIIETO 0Opa30BaHUS
— mporpaMMy OakajaBpuaTa [0 HampaBJIEHUIO NOAroToBKH/ crernuanbHocT 11.03.02
«MHPOKOMMYHHUKAITMOHHBIE TEXHOJIOTUU U CHCTEMBI CBSI3W» HampasiieHHOcTH «lIporpammHo-
3anUIeHHbIe UH)OKOMMYHUKAIUWY. JlucuumminHa peanusyercs kagenpoit «Ne3».

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

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

OIIK-1 «CnocoGeH HCTob30BaTh MOJI0KEHHUS, 3aKOHBI K METO/Ibl €CTECTBEHHBIX HAyK U
MaTEMATHKH JIJIsl PeIICHUS 3a/1a4 MH)KCHEPHOU JCSITEeTbHOCTI

CopepxaHue IUCHUIUIMHBI OXBAaTbIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C MpodiIeMamu
o0mieil (hU3HKH.

[IpenogaBanre JUCHMIUIMHBI MpeaycMaTpuUBaeT cieayromue (GopMbl OpraHu3aluu
y4eOHOTro Tporiecca: JISKIMH, JJadopaTOpHbIE PabOTHI, CAMOCTOSTENbHAs paboTa CTY/ACHTa,
KOHCYJIbTAIIHU.

[TporpaMMo#i ITHUCHUTUIMHBI TPEIYCMOTPEHBI CICAYIONINE BHIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb ~ YCIEBAaEMOCTH, IPOMEXKYTOYHas  arrectauss B  QopMe DJK3aMeHa U
¢ GepeHIIMPOBAHHOTO 3a4eTa

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCUHUIUIMHBI COCTaBISET / 3a4eTHBIX eIuHul, 252
qaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-IIOJTy4YEHHE CTYICHTaMH HEOOXOMMBIX 3HAHUI M HAaBBIKOB B 00JIACTH €CTECTBCHHBIX HAYK;
-MIpeICTaBJICHUE BO3MOXKHOCTH CTYJCHTaM pa3BUTh M IPOJCMOHCTPUPOBATH HABBIKH B
U3MEPCHHSX, BBIYMCICHUSX H 00pabOTKe pe3yIbTaTOB H3MEPEHUH;

-CO31aHuC

MO ACPKUBAIOIIICH
TEXHUYECKUX JUCIUILINH.

oOpazoBareapbHOU

Cp€abl ImpfroaaBaHHA TSI  OCBOCHHA

1.2. JlucuMIivHa BXOJUT B COCTaB 00S3aTEIbHON YacTH 00pa30BaTeIbHOMN MIPOrpaMMbI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. TlepeueHp mIaHUPyEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCIUILUINHE, COOTHECEHHBIX C

IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbpraTe m3ydeHUs AUCHUIUIMHBI OOYYaIOIIUKUCS JTOJDKEH 00J1a/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMU WM UX 4acTAMU. KOMIIETEeHIIMN U MHIMKATOPBI UX JOCTUKEHUS TPUBEACHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIIETEHIIMN U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynma) Konn Koa u HauMeHOBaHWE HHIUKATOPA
HaVMEHOBaHUeE
KOMIIETEHIIUHA JIOCTHKEHHUS KOMIIETEHIINHU
KOMIIETEHIINHU
VK-2.3.1 3HaTh BUJIBI pECYPCOB U
VK-2 Cnocoben OTpaHUYECHUS JIJIs1 PEUICHUS TOCTaBICHHBIX
OTPENIETSATh KPYT 3a1a4
3aJ71a4 B paMKax VYK-2.V¥.1 ymeTs npoBOJINUTH aHATIN3
[MOCTaBJICHHOM MIOCTABJICHHOM 1IeM U (DOPMYJIMPOBATH
1IeJIU ¥ BEIOUpATh 3a/1a4u, KOTOPbIE HEOOXOIUMO PEIINUTh VIS €€
OITHUMAaJIbHBIE JOCTHKEHUS
YHuBepcanbHbIC
CIOCOOBI X VYK-2.V¥.3 ymeTh BbABUTaTh AIbTEPHATUBHBIC
KOMIIETEHIIUHU

pEIIeHUs, UCXOs
U3 JIEUCTBYIOIINUX
MIPaBOBBIX HOPM,
MMEIOIINXCS
pecypcoB u
OTpaHUYECHUN

BapHaHThI IEUCTBUH C 1IETIBIO BEIOOpA
ONTUMAaJIBHBIX CITIOCOOOB PEIICHUS 3aa4, B
TOM YHUCJIE C TIOMOIIBIO IIU(PPOBBIX CPEICTB
YK-2.B.2 B1aseTp HaBbIKaMu BBIOOpA
ONTUMAJIBHOTO CII0C00a pelieHus 3a/1a4 ¢
Y4E€TOM HMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYEHUN

O6menpodeccuoHaabHbIe
KOMIIETEHITHH

OIIK-1 Cnocoben
HCIIOJIB30BaTh
MTOJIOXKECHUS,
3aKOHBI U METO/IbI
€CTECTBEHHBIX HAyK
1 MaTeMaTUKHU IS
pelieHus 3aaaq
WHKEHEPHOU
JIeITeIIbHOCTH

OIIK-1.3.1 3HaeT pyHIaMeHTaIbHBIE 3aKOHbI
NIPUPOIBI 1 OCHOBHBIE (PH3UYECKHE
MaTeMaTHYeCKUe 3aKOHbI U METO/IbI
HAKOIUIEHHUS, lepejauu U o0paboTKu
uHpopMaun

OIIK-1.Y.1 ymeer npuMeHsTh PU3NYECKHE
3aKOHBI 1 MaTEMaTUYECKUE METO/bI JUIs
pelIeHus 3a1a4 TEOPEeTUIECKOro U
MPUKIIQJHOTO XapakTepa

OIIK-1.B.1 Bnaneer HaBBIKAaMH
UCTIOJIb30BAaHUS 3HAHUN (PU3UKHU U
MaTEMaTHKH TPH PEIICHUH MTPAKTHIECKIX
3a1a4

2. Mecro nucuumiauHsl B cTpykType OI1

JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYECHHUH CIIETYIOUIUX TUCIUILINH:
— Maremarnueckuii aHaJIA3
— Jluneiinas anrebpa




3HaHMs, TOJy4YEHHBbIE NPU U3YYEHUU MaTepuana AaHHOM [IHWCLUUIUIMHBI, HMEIOT Kak
CaMOCTOATENILHOE 3HAYEHHE, TaK U MOT'YT UCIIOIb30BAThCS IIPU U3YYECHUU APYTUX JUCLUIIINH:

— DJIEKTPOTEXHHUKA
— DJIEKTPOHHKA.

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHHUILUIUHBI, TPYIOEMKOCTH OTACIBHBIX BHIOB y4eOHOMN
paboTHI IO TUCHHUIUIMHE (M paclpeieieHUue ITOH TPYAOEMKOCTH 110 CEMECTpaM) MPEICTABICHBI B

Tadymue 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUILITUHBI
Bit yueGHoi paboTs! Beero Tpy0eMKOCTb 10 ceMecTpam
Nel No2
1 2 3 4

Oowan mpyooemKocmup OUCUUNIUHBL, 2/ 259 4/ 144 3/ 108
3E/ (4ac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3auamus, BCEro 4ac. 102 51 51
B TOM YHCIIE:

nexmun (JI), (gac) 68 34 34

npaktudeckue/cemunapckue 3anatus  (I13),

(gac)

naboparopusie padbotsl (JIP), (dac) 34 17 17

KypcoBoii npoekT (pabota) (KII, KP), (yac)

9K3aMeH, (Jac) 54 54
Camocmosmenvnas paboma, Bcero (1ac) 96 39 57
Buo npomesicymounonn ammecmayuu: 3a4er, OK3., Hudod. 3au.
madd. 3ager, sk3amen (3ager, dudd. 3au, | Hdudd. JK3.
DK3.*%*) 3auy.

*k
IIpumedanue: kaHaMAATCKHI 9K3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3ensl, TeMbl AUCHUIIIINHBL, 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 xosic0aHUN U BOJIH 11 7 13
Paznen 3. DnexTpudecTBo 12 3 13
Htoro B cemectpe: 34 17 39
Cemectp 2

Paszzen 4. DneKTpoIMHAMHKA 12 7 19
Pasnen 5. BosHOBast M KAHTOBAs OIITHUKA 11 7 19
Paszen 6. KBanToBas (usmka 11 3 19
Hroro B cemectpe: 34 17 57
Utoro 68 34 0 96




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

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

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IHUKJIA

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

Mexanuka
[Ipenmer mexanuku. Mexannueckoe aBuxkenue. [lonstue
COCTOSIHUS M IETEPMUHU3M B KJIACCUYECKON MEXaHUKE.
YpaBHeHUs IBUKEHUA. [ paHUIBI IPUMEHUMOCTHU KJIACCUYECKON
MEXAaHUKH. PensTUBUCTCKAs 1 KBAHTOBAs MEXAHUKA
Kunemaruka nBuxeHust MarepuanbHoi Touku. CKOpOCTh U
yckopenue. HopmanbpHoe 1 kacaTenbHOe yckopeHus. Pannyc
KpUBHU3HBI TpaekTopuu. OCHOBHAA 33a/1aua KHHEMATUKH
MaTtepuaabHOi Touku. KuneMaTuka qBuXeHHs aOCOTIOTHO
TBEpAOro Tena. Bpamenue TBepAoro Tena BOKPYr HEMOABUKHOM
ocH. CBsI3b JIMHENHBIX U YIJIOBBIX BEIMYHUH MPU BpalaTEIbHOM
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 1eHTpa Macce.
Mexanuueckasi pabota u MoITHOCTh. KuHeTnueckas sHeprus.
1 [Tons cun. KoHcepBaTuBHBIE U JUCCUTIATUBHBIE CUJIBL. Y CJIOBHE
MOTEHIUATBHOCTH TOJS CHJI. 3aMKHYThIE U HE3aMKHYThIE
cucreMsl. [loTeHnnanbHast SHEPTUsi CUCTEMBI. CBSA3b MEKITY
MOTEHIIMATBFHOM SHEPTUEH U TI0JIeM KOHCEPBATUBHBIX CUJI. 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 BPaIIATEIbHOIO
JBUKEHUS TBepJOro Tena. KuHnetnueckas sHeprus
BpAILIAFOIIEr0Cs TBEPJOTO TeJa. Y PAaBHEHUS IBUKEHUS U
YCJIOBHUS paBHOBECHSI TBEPOTO TEA.

[Tpuntun oTHOCHTENBbHOCTH [ anmuies, mpeodpazoBanus [ anumest.
[ToctynaTel cnenuaibHOM TEOPUH OTHOCUTEIBHOCTH.
[IpeobpazoBanms JlopeHna u cienctsust u3 HuX. OCHOBBI
PENSATUBUCTCKOM MeXaHUKH. MIHTepBall, ero MHBapUaHTHOCTb.
PensituBuctckuii nmiynsc. OCHOBHOE ypaBHEHUE
pensSTUBUCTCKON nuHaMuKu. KuHeTnueckast s3Heprus
peNSITUBUCTCKOM yacTulbl. CBA3b Macchl ¥ 3Hepruu. CBs3b




MCKAY BHGpFHeﬁ " UMITYJIbCOM YaCTHUILIBI. OcCHOBHEBIE naeu
0011eit Teopur OTHOCUTENLHOCTH

®dwusuka KoneOaHui 1 BOJTH
l"apMoHMYecKuii 1 aHFrAPMOHUYECKUI OCLIMILIATOP
(MaTeMaTH4eCcKHil MasSTHUK, PU3NYECKUI MasITHUK, KOJIeOaHuUs
o1 IeUCTBHEM YIIpyroi cuibl). CloKeHHe KoJieOaHuH.
OU3NYECKUIl CMBICI CHIEKTPAIIBHOTO PA3JI0KEHHUS.
Jduddepenunansaoe ypaBueHue konedanuii. CBoOOHbIE,
3aryxaroiue konedanus. BeiHykaeHHbIe KoieOanus. Pe3onanc.
Kunemartrka BOJTHOBBIX MTPOIECCOB (TUIOCKHE U ChepHuecKre
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHIuUD Cynepro3uiium.
Dueprust BoiHbL. [oTok 3Hepruu. UHTEHCUBHOCTD BOJIHBI.
Crosiyas BosHa. 3ByK. OCHOBHBIE XapaKTEPUCTUKHU 3BYKOBOM
BoJIHBL. Dddekt Jlomnepa A 3ByKOBBIX BOJIH

DNEeKTpUYECTBO.

DneKTpOCTaTHKa B BaKyyMe. 3aKOH COXPaHEHUsI AIEKTPUUYECKOTO
3apsna. 3akoH Kynona. Cucrems! equnui. [Ipuniun
cynepno3uuu. CucTeMbl 3apsyKEHHBIX YaCTUL. DJIEKTPUUECKUI
nunodb. Pabota cun anexkrpocratuueckoro nois. Teopema o
LUPKYJIALUN BEKTOpa HaNpsKeHHOCTU. [loTeHnanbHOCTh
JIEKTPOCTATUYECKOro 1nosisd. HanpspkeHHOCTh M OTEHIHAT
JIEKTPOCTATUYECKOI 0 OIS, CBSA3b MEXy HUMU. Teopema
["aycca st 31eKTpocTaTHUECKOro Mo B BakyyMme. [Ipumenenue
TeopeMsl ['aycca k pacuety nosei.
DneKTpocTaTHKa B BellecTBe. THUIBI AUIEKTPUKOB.
[Monspuzanus auanekTpukoB. CBOOOIHBIC U CBSI3aHHBIE 3apSbI.
JusnexkTpudeckasi BOCHPUMMUYUBOCTD. [uanekrpuueckas
IIPOHUIIAEMOCTh. DJIEKTPUUECKOE CMELICHUE (MHAYKIINS).
Teopema ["aycca aiist 2JIEKTPUYECKOTO MOJISI B TUDIIEKTPUKE.
VYcnoBus Ha rpaHuLe pasziena IByX AUIeKTpuKoB. [loie BHyTpH
MIPOBOJIHUKA U Y €ro noBepxHocTu. O61mas 3a1a4ya
ANEKTPOCTATUKH. DJIEKTPOEMKOCTh IIPOBOIHHUKA.
Konzgencaropbl. DHeprusi CHCTEMBI AIEKTPUUYECKUX 3apsiJIOB.
DHeprus 3apsHKEHHOTo PoBoHKKA. OOBEeMHAs TITOTHOCTD
SHEPTUU JIEKTPUUECKOTO MOJIS.

VYcnoBus CylecTBOBaHMS 3JIEKTPUUECKOTr0 TOKa. Y paBHEHHE
HEMPEePbIBHOCTH. DJIEKTPOBIKYILAs cuiia. HenoreHIMaaIbHOCTb
MOJIst CTOPOHHUX cuil. 3akoHbl OMa u J[xoynsa-Jlenna B
UHTErpaibHOI U quddepennnanbHoi Gopmax.

DneKTpoANHAMUKA
MarnuTtocTaTuka B BemecTse. HamMarHM4eHHOCTb.
MonexynspHble TOKH. MarHuTHas: BOCIPUUMYHUBOCTbD.
MarnuTHas TpoHHIIaeMoCTh. HanpspkeHHOCTh MarHUTHOTO TIOJIS.
JlnamarneTuku, napaMarHeTuku, peppoMaraeTuku. Teopema o
UUPKYJSIIIUU BEKTOpPA HAIPSHKEHHOCTH MarHUTHOTO TOJIA
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(unTerpanpHas u quddepennnanbaas Gopmsl). Y CIoBUS HA
I'PaHULE IBYX MarHETUKOB.
3akon Papanes. [IpaBumno Jlenna. CamouHIyKIus.
WNunykTtuBHOCTE. B3auMHas nHaykuus. Bzanmuas
UHAYKTUBHOCTb. OObEeMHast IJIOTHOCTh SHEPTUY MarHUTHOT'O
nois. Buxpeoe anexkrpuueckoe nosue. Tok cmemenus. Cucrema
ypaBHeHU MakcBeiia. MarepualibHble YpaBHEHUS.
KBa3ucranuonapHele TOkU. MIHBapHaHTHOCTb ypaBHEHUI
MakcBeia OTHOCHTENBHO npeodpa3zoBanuii Jlopenna. [Tpuniun
OTHOCHUTENIBHOCTH B 3JIEKTPOJAMHAMUKE

BonHoBas 1 KkBaHTOBAs ONTHKA
BonHoBoe ypaBHeHME ISl 371EKTPOMarHuTHOM BoHbI. CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH. BekTop [loiiHTuHTra. IHTEHCMBHOCTH
cera. D¢ dexT Jlomnepa a1 37eKTPOMarHUTHBIX BOJIH.
Otpaxxenue u npejaomienue ceera. OnTuueckoe H300paxxeHue.
[Tpunun depma. Matepdepennus ceera. KorepeHTHOCTD U
MoHOXpoMaTHuHOCTh. udpakius ceera. [Ipuanun [rolirenca-
O®penenst. Meton 308 @penens. [udpakuus Opaynrodepa Ha
nienu U nudpakunonHoi pemerke. ['omorpaduu. EctecTBeHHBIN
U TIOJISIpU30BaHHbIN cBeT. 3akoH Mautoca. [lonsipusanus ceera
IIPY OTPaXEHUM U IIpesioMiIeHnu. 3akoH bprocrepa. /[BoitHOe
myuyenpenomiienue. HopmanpHas 1 aHOMalbHas JUCHIEPCHUS.
dazoBas u rpynnosas ckopoctu. opmyna Panes. DneMeHTsI
@Dypbe - ONTHUKH.
TennoBoe n3nyuenue tein. 3akoH Kupxroda. 3akoHbl U3TyUEHUS
abcomroTHO YepHOTo Tena. KBanToBas runoresa u popMyiia
[Inanka. KBantoBas ontuka. ®otosddext, onsitel CTONETOBA.
®otonsl. [laBnenue ceera. KopnyckyasspHO-BOJHOBOW JTyaanu3M
i ceeta. D¢ ekt Komnrona.

KBaHTOBass MexaHuKa

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

BOJIHOBOM Jyain3M MUKpodacTull. ['unoresa ne bpoiis.

@da30Bas U rpymmoBas CKOpOCTH BOJH Jie bpoiutst. BomHoBo#n
nakeT. CTaTUCTUYECKOE UCTOJIKOBAHHUE BOJIH Jie bpoits.

[Tpunuun HeonpeaenenHoctu I'elizenOepra. BonHoBas GpyHkius,

€€ OCHOBHbIE CBOMcTBa. Oneparopbl GU3NUECKUX BETUYHH.

Bpemennoe u craunonapsoe ypasHenue lllpeaunrepa,

KBAaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS JBUKCHHUS.

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

koseOanus. [Ipoxoxaenne 4acTuIbl yepes MOTeHIMATbHbIHN

O0apeep. TyHHenbHBIN YD DEKT.
ATOM BOIOpOJA B KBAHTOBOW MexaHuKe. KBaHTOBBIE YHCIa.

OpOuTaNbHBIA MEXaHUYECKUA U MAaTHUTHBI MOMEHTBI

OJICKTpOHA B aTOMEC. Op6I/ITaJ'ILHOC TUPOMArHuTHOC OTHOLICHUC.
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MoJiekya. [Ipupona XuMUYECKOM CBSI3H.

Omnpit llltepna u I'epnaxa. Cnun 3nexTpoHa. [Ipuniun
TOXIECTBEHHOCTH MUKpOYacTUll. @epMUOHBI U OO30HBI.
CuMMmeTpus BOJTHOBOM (DYHKIIMU CHCTEMBI OJJTUHAKOBBIX YACTHII.
[Mpunnun [Taynu. O0bscHEHHE TEPUOINIECKOI CHCTEMBI
snemeHnToB J[.M1.MenaeneeBa. DHEPreTUUECKUH CIIEKTP aTOMOB U

4.3. TlpakTtuueckue (CeMHUHAPCKHUE) 3aHATHS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux Ne
Ne | Temsl npaktudyeckux | @opmel IpakTU4eCKuX | TpynoeMKOCTb, |IIPaKTHYECKOM |pasnena
/1 3aHSATUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
| |
Bcero
4.4, JlabopaTopHBbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 6.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne Hamvenosanue 1a6opaTopHBIX pabot TpynoeMKoCTh, | MpakTUUYECKOH | pa3nerna
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 1
1 | Masarauk MakcBeiia 4 2 1
2 | HaxaoHHBIA MasgTHUK 4 2 2
3 | CTronKHOBEHHE IapOB 3 2 1
4 | MaremaTnueckuii 1 000pOTHBIA MasiTHUKU 3 2 2
5 | OmpenencHue IEKTPOSMKOCTH 3 2 3
KOHJIEHCATopa
Cemectp 2
1 | Onpenenenue ropu3oHTANBHOM 3 2 4
COCTABIISIOIIECH HATIPSHKEHHOCTH MarHUTHOTO
oJist 3eMiu
2 | OnpeneneHre yIeIpHOTO 3aps/ia dJIEKTPOHA 4 2 4
3 | Komnbiia Herotona 3 2 5
4 | ITpoBepka 3aKOHOB TEIJIOBOT'O U3TY4YEHUS 4 2 5
5 | OnpeneneHue MMUPUHBI 3AMPEIICHHOW 30HBI 3 2 6
MIOJTYITPOBOJTHUKA
Bcero 34 20

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KYPCOBOM PabOThI

VY4eOHbBIM MJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Bupl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.




Tabmuia 7 — Buasl caMOCTOSITEIBHOM pabOTHI M €€ TPYIOEMKOCTD

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 MaTepHalIbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUH 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 obmieit 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 obmieit puzuku:
VYuebHoe nocobue B 3 1. 2014. T.3.
[53(075)] KBanToBas ontuka. AToMHas (pu3HKa. ®O4),I'C(91), I'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. DiaeKTpudecTBo.
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 00PAa30BaTENBLHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
Ilepeuenn JJIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHS JTUCIHUILIMHBI
npuBeseH B Tabmuie 9.

10




Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALMOHHO-

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. Ilepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHIA

8.1. Ilepeuenp mnporpaMMHOrO OOECHEUEeHHs], MCIONb3YEeMOr0 MpPH OCYIIECTBICHUU

00pa3oBaTeNILHOTO MpoIecca MO JUCIUILIHHE.

[lepeuenp UCHOIB3yEMOI0 MPOrPaMMHOT0 o0ecrieueHus npeacrasieH B Tadbuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu

OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca 10 UCIUILTHHE
[lepeyeHb HCMONIB3YEeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM
Tabnuie 11.

Tabnuna 11— [lepeuens nHGOPMAIMOHHO-CIIPABOYHBIX CUCTEM

MMpcACTaBJICH B

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW  JuIs
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

OCYHICCTBJICHUA

Howmep aynuropun
Ne n/mt HaumeHoBaHMe cOCTaBHON YacTH MaTepUaIbHO-TEXHUYECKOH 0a3bl (pu
HE00X0JMMOCTH)

1 Jlek1iMOHHast ay IUTOpUS

2 Crneunanu3upoBanHas jadopatopust «MexaHuKa» 31-04

3 Crenmanu3upoBaHHas jgadopatopus «JIEeKTPOMarHeTH3M 32-04

4 Crienmanm3upoBanHas jadbopatopusi «ONTHKA 32-06

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

10. OmnenHouHbIe CpeACTBa AJIsl TPOBEICHHS MPOMEXKYTOYHOH aTTeCTaI[IH
10.1. CoctaB OLIEHOYHBIX CPEICTBAJS IPOBEACHUS INPOMEKYTOUHOM aTTeCTallH

o0yJaromuxcst Mo TUCIHIUTHHE pUBeAeH B Tabmmme 13.

Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHs IPOMEKYTOUHOH aTTecTalluu

By npomexxyTo4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucox BOIIPOCOB K 9K3aMCHY.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyJaloUIMMHCS TIPUMEHSETCS S5-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mIKaa ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
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http://lib.aanet.ru/

HCIIOJIB30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(pOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEILHO U TPAMOTHO €T0 U3JIaracr;

— ONMHUpPAsCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,

«OTIIMYHO) J
GATTCHO TECHO IMPHUBA3BIBAET YCBOCHHBIEC HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEIbHOCTBIO HAIIPABJICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI M 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMON CIICIIMAIM3UPOBAHHBIX MIOHITHA.
— 00y4Jarouuics TBEPI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO H
[0 CYUIECTBY H3JaraeT €ro, ONHpPasChb HAa 3HAHUS OCHOBHOWU
JUTEpaTyphl,
OO — HE JIOIYCKAET CYIIECTBEHHbBIX HETOUHOCTEN; y
— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JI€ATEIbHOCTHIO
«3a4TCHOY
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbI€ [TOJ0KEHNUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BIIAJICET CUCTEMOM CIEIMAIM3UPOBAHHBIX MOHSITHH.
— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJbKO OCHOBHOMU
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
GATTOHON — UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM MPUMEHEHUHM 3HAHUI
HaIlpaBJICHUS,
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B pOpMyITUPOBAHUHU BBIBOJIOB H 0000IIEHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIUATU3UPOBAHHBIX OHSITHH.
— oOyyJaronuiicss HE YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
MaTrepuana;
(HEYTIORIETRODHTEITHHO | JIOTYCKaeT  CYIIECTBEHHbIE  OIMUOKA U He.TO‘IHOCTI/I npu
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAINpPaBIICHUH;
«HE 3a4TEHO»

— UCTIBITBIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJTOKECHHUS;
— He QOopMYIUPYET BHIBOAOB U 00001IIeHUI.

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

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

Ne Kon
[lepeuens BonpocoB (3aa4) AJs IK3aMEHa
/11 WHJIUKaToOpa
Cemectp 1
1 OcHoBHbIE KHHEMaTHYECKHE NMOHATHA. KHEMaTHKa MaTepHanbHOM OIIK-1.3.1
TOYKH. CKOPOCTh U YCKOPEHUE MATEPUAIBHOM TOUKHU

2 YckopeHue npu mioCKOM KPUBOJIMHENHOM JBUKEHUU OIIK-1.3.1
3 Kunemarnka abcoIoTHO TBEPOTo Tea OIIK-1.V.1
4 CBs13b TMHEWHBIX U YIVIOBBIX BEJIUYNH OIIK-1.B.1
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5 O06001IeHHBIE KOOPIUHATHI U CTETIEHH CBOOOIBI YK-2.V.3
6 OcHoOBHas 3a71a4a KHHEMATUKH JIJI1 MaTePUATBHOU TOYKH OIIK-1.3.1
7 3axkonbl HproTOoHA OIIK-1.3.1
8 3akonsl Kemniepa u 3aKk0H BCEMUPHOTO TATOTEHUS VK-2.B.2
9 [TpuHIUn eTepMUHU3MA OIIK-1.3.1
10 3aKOH COXpaHCHHS UMITYJIbCA YK-2.3.1
11 Teopema o0 ABUKEHUU LIEHTPA MaccC OIIK-1.3.1
12 I'paBuTaniMoOHHasl U UHEPTHAS MaCChl OIIK-1.B.1
13 MOMEHT CuJIbl U MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB YK-2.V.1
14 3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA OIIK-1.3.1
15 CekTopuaiibHas CKOPOCTh OIIK-1.B.1
16 PaboTa, MOIITHOCTh ¥ KHHETHYECKAsT SHEPTHS OIIK-1.3.1
17 [MoreHnuanbHble ¥ HENOTEHIUAJIBHBIE CUIIbI YK-2.V.3
18 IToTeHumanbHas YHEPIUs, 3aKOH COXPAHEHUS MEXAHUYECKOU SHEPIUU OIIK-1.3.1
19 MomeHT uHepuu OIIK-1.B.1
20 Teopema IlITeitaepa OIIK-1.3.1
21 MomeHT nmnysbca abCcoIIOTHO TBEPIOTO Tea OIIK-1.V.1
22 Kunernyeckas sueprus ATT. Pabota u moutHocts Bpamenus ATT OIIK-1.3.1
23 ITpuHuun oTHOCUTENBHOCTH [ anunes VK-2.B.2
24 OxcnepuMeHTanbHbIe npeanocsliku CTO OIIK-1.3.1
25 [TocTynatel DiiHIITEIHA, TpeoOpa3oBanus JlopeHiia OIIK-1.3.1
26 Crnenctust u3 npeodpazoBanus Jlopenna. 3akon cioxenus ckopocreit B | OIIK-1.3.1
CTO
27 WNuTtepBan OIIK-1.V¥.1
28 PenstuBuCTCKAs TUHAMUKA OIIK-1.B.1
29 W HBapraHTBI TEOpUH OTHOCHTEIBHOCTH. [ [pMHIIMT SKBUBAJICHTHOCTH YK-2.V.1
30 HeunepuuanbHble CUCTEMBI OTCYETA VK-2.B.2

13




31 Juddepennnanbaoe ypaBHEeHHE KOneOaHUN PY>KUHHOTO MasTHUKa, ero | OIIK-1.3.1
pelieHue
32 Bekropnas nuarpamma OIIK-1.B.1
33 DHeprus rapMOHUYECKHUX KOJIeOaHUI OIIK-1.3.1
34 VYcioBus BO3HUKHOBEHUS KOsieOaHUit OIIK-1.B.1
35 Ouznyeckuil 1 MaTeMaTH4YECKU MasTHUKU OIIK-1.3.1
36 3aryxaromue KojaeoaHus OIIK-1.¥.1
37 BreinyxneHnsie koneOanus. Pezonanc YK-2.3.1
38 Crnoxenue Konebanuii OHOTO HANpaBIeHU ¢ OAuHaKOBbIMU yacTotamu | OIIK-1.3.1
39 CrnoxeHne B3auMHO TIEPICHIUKYIISIPHBIX KOJIeOaHU OIIK-1.3.1
40 Bosnubl. OCHOBHBIE TTOHATHUS OIIK-1.V¥.1
41 YpaBHeHue OeryIiei BOITHbBI OIIK-1.3.1
42 BonnoBoe ypaBHeHue. CKOpOCTh BOJIHBI B YIPYIOil cpefie YK-2.V.1
43 OHeprusi BOJIHbI OIIK-1.B.1
44 HMHTEHCUBHOCTDH BOJIHBI OIIK-1.V.1
45 Dddext dorrepa OIIK-1.3.1
46 Hudpakmus BonH. [Ipuniun [roiirenca OIIK-1.B.1
47 WNuTtepdepeniiys BOIH OT IBYX UCTOYHUKOB VK-2.V.3
48 Crostune BOHBI OIIK-1.B.1
49 Jucnepcus, rpynmnoBasi CKOpOCTb BOJIH OIIK-1.3.1
50 B3anmoaeicTBie 2JEKTPUUECKUX 3apsI0B. 3aKOH COXPaHEHUs 3apsia. OIIK-1.3.1
3axoH Kynona.
51 Hanpspxk€HHocTs anexTpuyeckoro nosst. [IpuHnun cyneprnosunun OIIK-1.3.1
52 [Torennuan snexrpudeckoro nois. [Ipunuun cynepnosunuu. Teopema o | OIIK-1.3.1
UPKYJIALUU BekTopa E
53 ITotok BekTopa E. Teopema I'aycca s BekTopa E OIIK-1.3.1
54 CwI0BBIE JINHUM U OKBUIIOTEHIMAIbHBIE IOBEPXHOCTH OIIK-1.V.1
55 CrnenctBus u3 TeopeMsl ['aycca OIIK-1.B.1
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56 Hanpssk€HHOCTE ¥ IOTEHIMAII HIIEKTPUYECKOT0 AUITOIISA OIIK-1.V.1
57 DIIeKTPUYECKHI TUITOJIh BO BHEIITHEM T10JIe OIIK-1.3.1
58 [TpOBOTHUKH B AIEKTPUIECCKOM I10JIE VK-2.B.2
59 Husnextpuku. BekTop anexkrpudeckoit maayknuu. Teopema ["aycca mis OIIK-1.3.1

BekTOopa D
60 ['pannunbie yciaoBus s BekTopoB D u E YVK-2.V.1
61 OnekTpoéMmkocTb. KoHencaTopsl OIIK-1.B.1
62 [TapannensHOE U MOCIIEAOBATENHLHOE COSANHEHNE KOHIEHCATOPOB OIIK-1.B.1
63 DHEepTUs AMEKTPUIECKOTO OIS YK-2.3.1
64 Onektpuueckuii Tok. [ITOTHOCTH TOKa OIIK-1.B.1
65 3akonbsl OMa B 0OBIKHOBEHHOH ¥ U depeHInaIbHol Gpopmax OIIK-1.3.1
66 3akoH OMa aJ1g 3aMKHYTOH 1Ienu OIIK-1.¥.1
67 3axonsbl Jxoyns — Jlenna B 00bIkHOBEeHHOH U T hepeHInanbHoi OIIK-1.B.1

dopmax.

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3aaun) s 3auera / qudd. 3agera
Ne i/m [Tepeuens BompocoB (3aa4) ans 3a4dera / qudd. 3ayera I/IHI[II/I<IE)£[0pa
Cemectp 2

1 MarauTtHas UHAYKIHS OIIK-1.3.1
2 3akoH buo — CaBapa — Jlamutaca OIIK-1.3.1
3 MarsauTtHas HUHAYKLIHS OIPSIMOTO IIPOBOAA C TOKOM OIIK-1.V.1
4 B3aumopeiicTBie NpOBOJHUKOB C TOKaMU YK-2.3.1
5 MarauTtHasg HHAYKIUA IBUKYILErocs 3apsaa. Bzanmoeiictue OIIK-1.3.1

JIBUKYIIUXCS 3apsI0B
6 JIBrKeHHE 3apsKEHHBIX YaCTULL B MATHUTHOM I10JIE OIIK-1.B.1
7 Teopema o nupkyIsiuuu BekTopa B OIIK-1.3.1
8 MarauTHas UHIYKIUS TOPOUA U COJICHOMIA OIIK-1.¥.1
99 Mexanudeckas paboTa B MarHUTHOM TI0JIe VK-2.V.1
10 Maruutssblil notok. Teopema 'aycca muist Bektopa B OIlK-1.3.1
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11 MarauTHBIA IUIIOJIEF B MAaTHUTHOM ITIOJIC OIIK-1.B.1
12 Marnetuku. Teopema o upKysnuu Bekropa H OIIK-1.3.1
13 DNeKTpOMarHuTHasK WHITYKITUS OIIK-1.3.1
14 Camounnykuus. Bzanmaas nHAyKIUS OIIK-1.VY.1
15 DHeprusi MarHuTHOTO TOJIs YK-2.3.1

16 YpaBHenus: MakcBelia OIIK-1.3.1
17 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH OIIK-1.V.1
18 3aKOHBI MPEJTOMIICHUS U OTPAKEHHS CBETA VK-2.V.3

19 KorepenTHocTh cBETA OIIK-1.3.1
20 HuTepdepenius cBeTa OT IBYyX HCTOUHUKOB YK-2.B.2

21 Hudpakmus. [Tpuanun [roiirenca — @penens OIIK-1.3.1
22 3onbl Openens. Judpakuus Opaynrodepa Ha mienu OIIK-1.V¥.1
23 Hucnepcus cBera OIIK-1.3.1
24 Hudpakuronnas pemerka OIIK-1.B.1
24 [Tonstpusanus cera OIIK-1.V¥.1
25 TemoBoe U3yueHue OIIK-1.3.1
26 3aKOHBI U3Ty4eHUs a0COTIOTHO YEPHOTO Tena OIIK-1.3.1
27 ®opmyna Penes — Ixunca. Pacnipenenenue [1nanka OIIK-1.3.1
28 dotosdp ekt OIIK-1.3.1
29 TopMO3HOE PEHTTEHOBCKOE U3ITyUYEHUE OIIK-1.B.1
30 ®otonbl. KoprmyckynsipHO — BOJTHOBOM JTyaJiu3M JJisl CBETa OIIK-1.3.1
31 D¢ dext Komnrona. Omnupudeckue 3aKOHOMEPHOCTH B criekTpax atoma | YK-2.V.3

BOJIOpOJIA

32 Monenb aroma o ToMIicony OIIK-1.3.1
33 Monenb aroma o Pesepdopay. [Tocrynater bopa OIIK-1.3.1
34 Teopus bopa — 3omMmmMepdenbaa OIIK-1.3.1
35 Bonnst Jle bpoitns OIIK-1.B.1
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36 BonnoBas pynkuus OIIK-1.3.1
37 VYpasuenue llIpénunrepa OIIK-1.3.1
38 CooTtHotienne HeonpeaenéHuoctel I 'eizendepra OIIK-1.3.1
39 MukpodvacTuiia B OTHOMEPHOM IMOTEHIIUATBLHOMN SIME C 00-MH CTCHKaMHU OIIK-1.B.1
40 MukpoyacTuiia B TpEXMEpHOM HEIPOHUIIAeMOM TToTeHInaapHoM smuke | OIIK-1.Y.1
41 CTONKHOBEHHE MUKPOYACTHIIBI C TOTEHIIMATIBHBIM O0apbepomM OIIK-1.3.1
42 MukpodacTuiia B HEIPOHULIAEMOH cepe OIIK-1.B.1
43 I"apmoHMYECKUI OCHMIUISTOP B KBAHTOBOM MEXAHHUKE OIIK-1.V.1
44 ATOM BOZIOpO/Ia B KBAaHTOBOM MexaHuke. CiuH OIIK-1.3.1
45 ToxaecTBeHHOCTh KBaHTOBBIX yacTull. [Ipunmun [Taynu OIIK-1.3.1
46 3anoJiHeHHE JICKTPOHHBIX 00oouek. Tabimia MeHeneena YK-2.V.1

47 CHoOHTaHHbBIE U BBIHYKJEHHBIE TIEPEXObI OIIK-1.3.1
48 [Tpuniun paboTsl J1azepa OIIK-1.B.1

[lepeuens TeM Isi KypCOBOTO IPOCKTHPOBAHUS/BBITIONIHEHUS KYPCOBOW pPabOTHI
MpeCTaBICHBI B Ta0wmIe 17.
Tabmuna 17 — Ilepedern TeM st KypCcOBOTO TPOSKTHPOBAHHUSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

Ne i/t

KypcOBOl pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHbIM MJIaHOM HE TPEIYCMOTPEHO

Bompocer i mpoBeneHUsST TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
npeJcTaBieHbl B Tabnuie 18.
Tabnuua 18 — [IpumepHbIii mepeueHb BOIIPOCOB JJIsl TECTOB
o Konx
Ne i/m [TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
WHANKATOpa
Tecr 1

1 BonnoBas ¢yHKIIMS J0MKHA OBITE: @) TOJIBKO KOHEYHOM; OIIK-1.B.1

0)TOJIBKO HEMPEPHIBHOM; B)TOJIBKO OJTHO3HAYHOM; I') KOHEYHOH,

HEIPEPBIBHOW, OTHO3HAYHOM.
2 Bri6epute npaBuibHy0 GOPMYITUPOBKY AJIsSE COOTHOIIEHUS OIIK-1.B.1

HEONPEIENEHHOCTEN ...

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

h

3 Kakoe kBaHTOBOE YHCIIO, 3a/1a101IEE€ COCTOSIHUE DJIEKTPOHA B aTOME OIIK-1.V.1

BOJOPO/JA,

oTpenieNIsieT 3HaueHue ero sHeprun?  a) [1aBHOE KBaHTOBOE
gucno. 0) OpOurambHOE KBAaHTOBOE YKCIO. B) MaramrHoe
KBaHTOBOE yncio. T) CnuHOBOE KBAHTOBOE YHCIIO.
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JI71st p — COCTOSTHUS AJIEKTPOHA B aTOME OpOUTATIBLHBIII MOMEHT
umnysibca Ly paBeH:

a) 0, 6) A3, B) 12, r) h (h — nocrosnuas [lnanka)

OIIK-1.B.1

depMUOHAMH ABIIAIOTCS: ) BCE pa3psyKEHHbIC YaCTULIBI, 0)
YaCTHULIBI C MTOJIYLIEJIBIM CIIMHOM, B) YaCTHIIbI C LIEJIBIM
CIIMHOM, T') HEITpaibHbIE YaCTUIIbI

OIIK-1.V.1

CranuonapHoe ypaBHeHue lpénunrepa umeer Bun: a) Ay+ Uy =

a* 2m
Ey; 0)— -~ Ay+ Uy =Ey B) Ay+ ?(E—U) v =0;r)

a® aw
—— AP+ U¥Y =1ih —, rae y =y (x,y,2); ¥ = (x,y,2,1);
im at

U — noreHuuanbHas sHeprusi;  E - nonHas sHeprus

OIIK-1.B.1

DJIEKTPOH B aTOME HaXoAuTCs B d-cocTosiHuu. Onpeaennre
MaKCUMaJIbHOC 3HAYCHUEC INPOCKIIMN MOMCHTA UMITYJIbCA Ha
HaIpaBJIeHNE BHEITHETO MAarHUTHOTO TIOJIS:

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

OIIK-1.B.1

YacTuia B IOTCHIMAIBHOM 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-1.V.1

Tect 2

KaxoB ¢u3udeckuii cMbICI BOTHOBOM (pyHKIIMH?

a) MukpouacTHia mpeacTaBiIsieT cOO0H BOJHOBOM MakeT.  0)
KBagpat Moayns BOJIHOBOM (PYHKLIMHU ONPEeNsieT II0THOCTb
BEPOSITHOCTH  OOHApPY)KEHHs YaCTUIBI  B) AHCAMOJIb 4acTHUI]
BeAET ce0sl TaK JKe, Kak BOJIHA.

OIIK-1.B.1

Bri6epute npaBusibHy0 GOPMYIUPOBKY IJ1s1 COOTHOLIEHUS
HEOIPENEIEHHOCTEN I YaCTUIBI JIETALIEH BIOJIb OCH X ...

a) Ax*AP>h, 06) AF-AP>h, B) Ax‘At>h, 1) AE-At>
h.

OIIK-1.B.1

Bpemennoe ypaBnenue llIpéaunrepa nmeer BUI:

AT i a2
a)———=—— AP+ U¥ 6) —
i gt 2 2m

AP+ U¥=1h

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

OIIK-1.V.1

PannanbpHas IIOTHOCTh BEPOSITHOCTH [UIsl OCHOBHOT'O COCTOSIHUS
JIEKTPOHA B aTOME BOJOPOJa UMEET MAaKCUMYM IIpU: a) T = 273, 0)

L) )
r ==, B) T =1 (I — pacCTOSHHE IIEKTPOHA 10 AApa, 11 — MEePBHIH

OOPOBCKUH paanyc)

OIIK-1.V.1

6. bozoHamu SBISIFOTCS: @) BCe pa3psyKEHHbIE YaCTUILIBI, 0) YaCTHIIbI
C MOJIYLIETIBIM CIIMHOM, B) YaCTHUIIBI C IIETIBIM CIIMHOM, T)
HEUTpAJIbHBIE YACTHUIIbI

OIIK-1.B.1

7. 3a10THEHHOH 3JIEKTPOHHOM 000710YKEe COOTBETCTBYET IJIaBHOE
KBaHTOBOE 4uciio n=3. Onpenennure Yucio 31EKTPOHOB Ha ATOU
000J104Ke, KOTOPbIE HUMEIOT OJIMHAKOBbIE KBAHTOBBIE UKCIIa

OIIK-1.V¥.1
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ms:—% a)2; 06)9; B)18

7 8. Hactuiia HaXOAUTCS B MOTEHIUAIBHOM ME MIUPUHOM |. OIIK-1.B.1
CootserctBre Mexay uncioM N TOYeK, I71e BOTHOBAs (DyHKIIHS
obparaercs B Hylb B HHTEpBaiie 0<X<|, ¥ KBAHTOBBIM YHCIIOM N
BBITJISIIUT TaK

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

8 12. CnHOBOE TMPOMArHUTHOE OTHOIICHUE /JIsl AJIEKTPOHA PABHO: OIIK-1.V¥.1

g g 2=
a) e’ 6) ;a B);

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

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTogu4veckre  MaTepUaibl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHIMKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJIEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromuxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi 00y4aroIMUXCsl 10 OCBOCHUIO UCIUIIIUHbBI

11.1. Meroauueckue yKazaHus s OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYECHME JICKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOOKOe U sICHOE H3JIoKeHHe ydeOHOoro marepuana. Ha3HaueHue COBpEMEHHOH JIeKLHMH B
paMKax JUCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOro [O3HaHMS, HOBEHUIIMX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporecce JeKIusl BBITOIHIET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIEKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 00JIacTH 3HaHuUs, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUTIIIMHAMH.

[11aHupyeMbl pe3ynbTaThl IPU OCBOEHUHU 00YYaIOUIMMCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IOJIy4€HHE OIbITa TBOPUECKOI pabOThI COBMECTHO € IPENOJABATEIEM;

— pa3BuTHE NOPO(ECCHOHATBLHO—JEIOBBIX  KAayecTB, JIOOBU K MpeaMery U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsiBJIeHUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— IIOJIy4eHUE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM M TEXHUKHM U O
IIPOTHO3€ UX Pa3BUTHsSI Ha OJMKailiye rofpl;

— HayyuTcsd MeETOAMYEeCKH oOpalaThiBaTh MaTepuan (BBIACISATH IJIABHBIE MBICIU H
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JleKMOHHBI MaTepua’d MOJXKET COINpPOBOXKAATHCS JIEMOHCTpAalUeEd CllalijoB |
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IMpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK M0 JUCIUTUINHE.
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11.2. Metoauueckue yKkazaHusi A OOYYaloIUXCs IO BBIMOJHEHHIO JTAOOpaTOPHBIX
pabor
B xonme BbIMONHEHHS 1a0OpaTOPHBIX paboTa OOYYAIOMIMKCS JODKEH YIIIyOUTh |

3aKpEeNUTh 3HAHMS, NPAKTHYECKUE HABBIKU, OBJIAZIETh COBPEMEHHOM METOAMKONM U TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEpUCTUKOH 00ydaromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOMT M3 IKCIEPHUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

Broimonnenue nabopaTopHbIX paboOT 0OydarolmUMCs SIBISIETCS HEOThEMJIEMOW YacTbiO
U3YYEHUS JUCUUIUIMHBI, OINpeAensieMoi y4yeOHbIM IUIAaHOM U OTHOCUTCS K CpPEICTBaM,
o0ecrevynBaroIIUM pPelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 Yy 00y4aroIerocs:

— NpUOOpeTeHHE HAaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaX JaHHOM JUCLUIUINHBL

— 3aKpeIuICHUE, pa3sBUTHE U JCTANIM3alUs TEOPETHUYECKUX 3HAHUM, IIOJIYYCHHBIX Ha
JEKLMSX;

— TOJy4YeHHE HOBOM MH(pOpMALUK 110 U3y4yaeMON JUCIUILINHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000py/1I0BaHUEM U IPUOOPAMH.

3aganue u TpeOOBaHUS K IPOBEJCHHIO J1Aa00PATOPHBIX padoT

B TeueHue cemecTpa KaxAblii CTYAEHT B COOTBETCTBUU C paboyeil mporpammon 1o
quciuiuinie dusmnka ToKeH BBIIOJHUTH ONPENSICEHHOE YHCIo JabopaTtopHbix pabdor. Ha
KOKIYI0 J1abopaTOpHyr paOOTy IUIaHUPYETCS HE MEHee [BYX 3aHATUH: OJHO — Ha
BBITIOJTHEHUE W3MEPEHWI, M OJHO — Ha 3amuTy ordera. OTYeT NMUIIETCS HE BO BpPEMS
3aHATHH, a JOMa WK B ONOINOTEKE.

B nauane cemectpa 10 Havasa 3aHATUH CTYACHT JAOJDKEH OBITH MPOMHCTPYKTUPOBAH TIO
TEXHUKE OC30IaCHOCTH IMPHU TMPOBEICHUH JTabopaTOpHBIX padoT mo ¢usmke. [IpoxoxneHue
WHCTpyKTaxa (UKCHUpyEeTCsl B CHEIHAIBHOM JKypHaje, TaM HYXHO 00s3aTeIbHO
pacnucarbcsl.

B nabGoparopuio CTyneHTHl JOJDKEH NPUXOJUTH IMOATOTOBIEHHBIMM K Ha3HAYEHHOU
pabore. Heobxoaumo 3apaHee MpoyuTaTh ONUCaHHe paboOThl U TEOPETUUYECKUE CBEACHUS U3
COOTBETCTBYIOIIETO pasfena Kypca. He 3a0piBaiiTe 0 PEKOMEHIIOBAaHHOW JHUTEpaType H
00s3aTEeNTFHO MOTYYUTE B OMOIMOTEKE BCE TIOCOOMSI, BRITTyCKAaeMbIe Kadeapoil.

BeImonHATE paboTy CTYIEHTY pa3pemiaeTcs, JUIIb MOCIe J0MycKa, TOTyIeHHOTO MOCie
Oecensl ¢ mpenogaBaTeneM. [IpemogaBaTens qOMKEH YOSIUTHCSA, YTO CTYJACHT IIOHUMAET:

KaKHe sIBJICHUs OH OyeT Ha0Jt01aTh U UCCIIE0BAaTh;

Kakas 11eJIb Iepe]l HUM IOCTaBJICHa;

KaKUMU NpubopaMu U KaK BEIyTCS U3MEPEHUS;

KaK CJIeZlyeT IPOBOAUTH SKCIIEPUMEHT.

[TomyueHHsbIit [omyck K paboTe OTMeuaeTcsl PernoAaBaTeieM B )KypHaJe.

B mpomecce BwimonHEHHsS Ta00paTOpHON pabOTHI HYXHO O0S3aTENFHO 3aroIHHUTH
MPOTOKOJI MU3MEPEHUI. Y KaKIOro CTyIEeHTa MPOTOKOJ M3MEPEHUI NOJDKEH OBITh CBOW;
BEJICHUE OJHOTO MPOTOKOJIAa HECKOJbKUMHU CTyJIEHTAaMU BMECTEe He nmomyckaercs. [Iporokosn
BeJeTcs Ha jucTe popmaTta A4. B mpoToKosie J0KHO ObITh OTPAXKEHO:
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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
pYYKO#. 3anuch HAOIIOICHNN U JaHHBIX KapaHIalllOM HEe JOIYCKAeTCsl, KapaHAaloM MOYKHO
JUIIb YePTUTH Tabnuibl U rpaduku. Benenne «4epHOBUKOB MPOTOKOJIa» U MEPENUChIBAaHHUE
UX B KOHIIC 3aHATUSA HA4YMCTO HE PEKOMEHAYETCsA; OTO HEHY)KHas TpaTra BPEMEHU U
BO3MOXXHOCTb JIOIYCTUTh OLIMOKY IpH nepenucbiBaHuu. CTapaTeNbHOCTh U aKKypaTHOCTb
Jy41I€ NPOSBUTH MPU OPOPMIIEHUU OTUETA.

[To okOHYaHMM U3MEPEHUI IPOTOKOJ 003aTENbHO AAeTCs Ha MOAIUCH MIPENOoJaBaTelo.
be3 oaTOM mMmOANKMCHM NIPOTOKOJN CUMTAETCA HeAeHUCTBUTENbHBIM. [loamuce cryneHra B
MPOTOKOJIE 0003HAYAET, YTO OH OTBEYAET 3a BCE IMPOBEICHHBIC M3MEPEHHUS, a TOAMHKCH
mpernoaaBaTelis 03Ha4aeT, YTO padoTa JEHCTBUTEIBHO BBITIONHSIACH 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 3ansatuu. [lpu 3ammre oTyera MOryT ObITh 3aJaHbI
JA100bI€ BOIPOCHI MO TEOPUU H3Y4aeMOIO SBJICHUS U IO TOJYYEHHBIM pe3ysbTaraM. 3a
OPUHATHIA OTYET MpPernoJaBaTellb BBICTABISET CTYACHTY OLEHKY M IOCJIE 3TOro cooOIIaeT
HOMEp U Ha3BaHUE ClIeayIolIel 1a00paTopHOii paboThI.

Crpykrypa u ¢popma ordera o 1adopaTopHoii padore

OTt4er JOmKeH coepkKaTh CICAYIOIINE Pa3IeIbl:

1. Llems paGoOTHI.

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

2. Onucanue J1abopaTOPHOM YCTaHOBKH.

Onucanue  yCTaHOBKM  JOJDKHO  ObITh  KpaTkuM.  CrenyeT  OrpaHHYUTBHCSA
(GYHKIIMOHATEHOW WIIM AJIEKTPUYECKON CXeMO# ycTaHOBKH. He Hy»KHO MPUBOANTH BHEIITHETO
Braa mpubopoB. [lanee HEOOXOAMMO ONUCATh IKCIIEPUMEHT M TIEPEUNCIUTh H3MEPUTEITHHBIC
npuOoOpbl B TaOJWIE TEXHUYECKUX XapaKTEPUCTHK, TEPEHECEHHOW W3 MPOTOKOJIA
M3MEPEHHUM.

3. PaGouue Gpopmyisbl.

PaGounMu Ha3pIBalOTCS TOJBKO T€ (POPMYJIbI, O KOTOPHIM HEMOCPEICTBEHHO
MIPOM3BOJISATCS BBIYUCIICHUS UCCelyeMbIX BeanunH. CreBa B GpopMmylie JOKHO CTOSITh TO,
YTO CJEIyeT OIpeNeauTh, ClpaBa - TO, YTO M3MEPsUIOCh B paboTe wiM u3BecTHO. Bce
MPUBEICHHBIC POPMYJITBI TOJDKHBI OBITH TPOHYMEPOBAHBI.
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BriBoa popmyn u mpoMeKyTOUHbBIE BBIPAXKEHHS B 3TOM pa3fielie TPUBOIUTH HE HYKHO.
@dopmynbl 71 BBIYMCIEHHUS TMOTPEHIHOCTEH W IMPOBENEHUS MaTeMaTU4YecKoil o0paboTKu
pE3yIbTaTOB U3MEPEHUI B 3TOM pa3Jiesie TOKE HE MPUBOIATC.

4. Pe3ynbTaThl U3MEPEHUN U BBIYUCIICHUI.

B sTom paszgene otueTa JOJIKHBI OBITH MPUBEJIEHBI BCE M3MEPEHHBIE U BBIYMCIICHHBIE
pe3ynbTathl. 110 BO3MOXKHOCTH, MX HYXXHO HpPEICTaBISATh B BHUJE HAIVIIAHBIX Tabmuu. B
IPUBOJMMBIX 3HAYEHUSX HEJb3sl OCTaBIATH JIMIIHUE JAECSITUYHBIE pa3psibl (moapobdHee 00
3TOM MOzeT peub HUXKeE). B pabore MOkeT ObITh HECKOJBKO 3aJaHHil, BCE OHU JOJKHBI
OBITh MPUBEICHBI B 3TOM paszJieie.

5. Ilpumepsl BBIYUCIEHUN.

B sTtom pazgene oruera AOKHBI OBITH IPUBEAECHBI MOAPOOHBIE MPUMEPHI BBIUMCICHHMA
no Kaxnoil paboueit ¢opmyne. He HyXHO NpuUBOAWTH BCEX BBIUMCICHHM, BIIOTHE
JOCTATOYHO OJIHOTO MpHUMepa Mo KaxIo Gopmyne. DTOT pas3len HyXEH ISl TOro, YTOObI
IpernoaBaTeNlio ObLIO Jierdye HAaWTH OIMOKY B BBIYMCICHHUSX WIA HU3MEPEHHSX, €CIU
TaKOBbIE BCTPETATCS.

6. Beruncienue norpenHoCTen.

B ostom pasgene ordera MOMDKHBI OBITH MPEACTAaBICHBI (OPMYINBI, MO KOTOPHIM
NpOBOAMIIACH MaTeMaTH4ecKas oO0paboTKka pe3ynbTaToB u3MepeHui. J{oMKHBI OBITH
BEIBEACHBI (DOPMYJIBI, 1O KOTOPHIM BBIUHCISUTNCH CHCTEMATHYECKHE W CIydalHbIe
MOTPEUIHOCTH U MPEICTABIECHbBI IPUMEPHI BEIYMCICHHI MO KaXX10M U3 HUX.

OTOT pa3fen oTyeTa caMblil CHOXHBIM Ais cTyfeHToB. Ilo Hemy Oombiie Bcero
BOIIPOCOB, B HEM OoJibllle BCero omuOok. Teopust nmorpenrHocTeil 00bIYHO ObIBAaET HamMcaHa
JUIsL TIOATOTOBJIEHHOI'O YMTATENs, 3HAaKOMOI'O C BbICIIEH MaTeMaTuko. B Hacrosmem
NOCOOMH aBTOPHI MOCTAPAIUCh OCTABUTH JIMIIL CAMOE Ba)XKHOE IO ATOW TEME U U3JIOKUTh
Marepual 1o BO3MOKHOCTHU MTPOCTO.

7. I'padmku ¥ pUCYHKH.

HebGonpimme rpaduky U pUCyHKH pa3MEIIaloTcs B TEKCTe, a Oonpime - ¢popmara A4 -
MPHUBOJIATCS HA OTIACIBHOM JHCTe. B I1000M ciydae OHM JOJKHBI OBITH TOMANUCAHBI H
POHYMEPOBAHbl, HA HUX JOJDKHBI ObITh CCHUIKM B TeKcTe oTueTa. I'paduxu o0s3aTenbHO
BBITMIOJHSIOTCS Ha MWUIMMETpoBoM Oymare. Ha kaknoi ocu JOMKHO ObITH 00O3HAYEHO,
Kakas BeJIMUYMHA U B KaKUX €IMHUIAX BJAOJb Hee OTKJIazabIBaeTcs. Ha caMux OCsX TOJIKHBI
ObITh HAHECEHBI TOJIBKO Y3JIbI KOOPJAMHATHOM CETKH. VI3MepeHHble Ha ONbITE 3HAYEHUS
MOJNNMUCHIBATh HAa OCsAX He ciuenyer. Ha rtpaduk 00s3aTeIbHO HAHOCSTCS — BCE
AKCIEPUMEHTAIbHBIE TOYKH, M MPOBOAMUTCS COEAMHsIOMAs UX JUHUSA. OKOJIO OJHON Wiu
HECKOJIbKMX TOYEK OTKJIAJIBIBAIOTCS CHUCTEMATHYECKUE MOTIPEIIHOCTH COOTBETCTBYIOIIUX
u3MepeHui (moapodHee 06 ITOM MONAET PeUb HUKE).

8. OKoHUaTeNbHBIE PE3YIBTAThI, UX 00CYKICHHUE, BHIBOJIBI.

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

Ecnu u3mepeHus npoBOIMIMCH PAa3HBIMU METOJaMH, TO 00s3aTeNIbHO HY>KHO CPAaBHUTH
ATH PE3yJIbTaThl U MX IMOTPEIIHOCTH, CAENATh 3aKJIIOUYEHHE, KaKOM METOJ] Jydlle, TOYHEee,
ynooHee.
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Ecnu m3BecTHO TaOiMYHOE 3HAYCHHE W3MEPEHHOHM BENUYHMHBI, TO HYXHO 0053aTeIbHO
CPaBHUTH €r0 C MOJyYEHHBIM Ha OIBITE 3HAYEHHEM U JAaTh apryMEHTUPOBAHHOE 3aKJIFOYEHUE
00 UX COBIAJCHUH U HECOBIIAICHUH.

Ecnu B paGote 3HaueHus OAHON M TOW K€ BETMYMHBI MOTYyYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO O3TU  pe3yJbTaTbl HYKHO 00s43aTeNIbHO CPaBHUTb M JaTh
apryMEHTHPOBAHHOE 3aKII0UeHNe 00 UX COBMAJCHUH WM HECOBIAJACHUU.

B cnywae, korma Mexay CpaBHUBAaeMbIMH BEIMYMHAMU HMEIOTCS HEIOIYyCTUMBIE
pacxoKJIeHUs, 3TO HY»KHO 00s3aTeIbHO OTMETUTh B OTUETE U BBICKA3aTh MPEAIOJIOKEHHUE O
BO3MOJKHBIX IPUYMHAX 3TOrO0 HECOBMAICHMUS.

Ecnu B paboTe cTaBMIOCH LENBIO0 MPOBEPHUTHh KAKOW-TO (PM3MUECKUIA 3aKOH WU U3YYHUTh
SBJICHUE, TO B JAHHOM pa3zeiie HeoOX0IuMO J1aTh OOOCHOBAHHBIA OTBET HA MOCTABIICHHBIN
BOIIPOC.

BbIBOA 10/1KEH COOTBETCTBOBATH LIETN PAOOTHI.

TpebdoBanus k oopMIIEHHIO 0TYETA 0 J1a0opaTOpHOIi padoTe

Otuer no naboparopHoil paboTe AOHKEH BBINONHATHCS Ha 1uctax ¢popmara A4. 3anucu
Ha JIMCTaX BEAYyTCS TOJBKO C OAHOW cTOpoHbl. Ilo Kpasim nucra 1oJKHA OBITH OCTaBJIEHA
pamka mupuHOM He MeHee 20 MM. DTy paMKy pHCOBaTh Ha JIMCTaX HE HY)KHO, HO U
3acTylaTh 3a Hee He clefyeT. B paMke B BEpXHEM I10JI€ HYXKHO JIMIIb IIOCTaBUTH HOMEpP
cTpanunbl. [IpoHyMepOoBaHHBIMU TOJDKHBI OBITH BCE JUCTBHI 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 3a BCE «3aMMCTBOBAHHBICY» OIMIMOKH, KOTOPHIX ObiBaeT MHOTO. CKa3aHHOE B
paBHOI Mepe oTHOCUTCS K (opMynaM, KOTopble Bbl mogcMoTpenu y Koro-to, a He BbIBEIU
camu. Jlyudme cnpocuts npenoaasarens. OH NOJACKaKeT WM IPOBEPUT, MPaBUIILHO U y Bac
MIOJIYYHJIOCh.

TutynapHbIA THCT PpabOTHl MOXKET OBITH HANMCAH OT PYKM WJIM HaledyaTaH Ha MpPUHTEpE.
DJIeKTpOHHAs BEpCUsl TUTYJIBHOTO JIMCTa HaxoAuTcs Ha caite 'Y Alla.

Meroanueckue yka3aHus MO BBITIOTHEHHUIO J1a00paTOPHBIX PadOT MPUBEACHBI B CIEIYIOIINX
nocoOusix nmeromuxcs B 6udnmuorexe I'Y AIl B Harle4yaTaHHOM U 3JIEKTPOHHOM BUJIE:

1. Mexanuka. KoneGanust u BosHbl. MonekynspHast ¢usnka. JlabopaTOpHBIH MpakTHKyM

//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 U MarHetusM. JlaGopatopusiii npaktukym// /E.H. Kornmkos, 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 JlaGopatopusiit mpaktukym //E.H. Kormmkos, W.I1. KpekryHoBa,
H.IT.JIaBpoBckas, FHO.A. HoBukoBa, A.H. Tponun 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, }0.H. Ilapes, b.®. [ludpun, 2008, 80 c.
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11.3. MeToauyieckue yKa3aHus ISl OOYJAIOIIUXCS IO TPOXOKICHUIO CAMOCTOSTEIHHON
paboTHI

B Xoje BBIIOTHEHUS CaMOCTOSATENBHON pa0OThI, OOYUYAIONIHIICS BBIOTHSIET paboTy 1Mo
3aJ]aHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IpEIoaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YYaCTHA.

st oOy4aromuxcsi 1Mo 3a04HOH (GopMe OOYyYeHHs, CaMOCTOSITeIbHas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporiecce BBIMOTHEHHSI CAMOCTOSTENILHONW pabOThI, y 0Oydaromerocss GopMHpYyeTcs
nenecooOpa3Hoe MIaHUpOBaHUE pabouero BpEMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKH B YCBOCHHWU W CHUCTEMAaTH3allMH MPUOOpPETACMbIX 3HAHH, O0ECIICUYMBACT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYYUTh HABBIKUA TTOBBINICHUS
npopeCCHOHATIBHOTO YPOBHSI.

MeToauyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIIbHYIO  paboTy
00yYaroIUXCs SIBIISIOTCSL:

—  y4eOHO-METOAMYECKHI MaTepHal MO JUCIHUILINHE;

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

11.4. Metoauueckre yKazaHusl [UIsl OOYYaroOIIMXCA IO MPOXOXKICHHUIO TEKYILIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MpeAyCMaTpUBAaeT KOHTPOJb KadyecTBa 3HAHUU
00ydJaroumxcs, OCyIlIECTBISIEMOr0 B TEUCHHE CEMECTpa C IIeJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
TUCIHIIINHEL

OcHOBHBIMHU (DaKTOpaMH TEKYIIETO KOHTPOJSI 3HAHWHA OOYYaIOLINXCS SBISETCS YCTHBIH
ONpOC Ha JICKIMOHHBIX WJIM TIPAKTHYCCKUX 3aHATHAX, 3alluTa JIa0OpaTOpPHBIX padoT.
CpenctBaMu  TEKYIIETO KOHTPOJISI MOTYT OBITh O€cenpl TMperojaBaTelii MW CTYICHTA,
KOHTPOJIbHBIC BOIIPOCHI U 3aJaHUSI.

Pe3ynbTaThl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH CIY’KAT OCHOBOM I IMPOMEKYTOUHOU
aTTecTallMy: MOJIyYEeHHUs 3aueTa WIM JOMyCKa K dK3aMeHy uiu AuQdepeHInpOBaHHOMY 3a4eTy
10 y4eOHOW JUCHUIINHE.

B Teuenue cemecTpa ans Aomycka K K dK3aMeHy WM IudQepeHIupoBaHHOMY 3a4eTy
CTYJICHTY HEOOXOAMMO cJIaTh HEe MeHee 75% abopaTOpHBIX M MPAKTHYECKUX padoT.

11.5. Metoauueckue ykazaHus A OOy4YarOUIUXcs MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[IpomexyTounas  artectanus  oOydalolmuxcst  MpeaycMaTpuBaeT  OILIEHHWBaHUE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO JucHuIuinHe. OHa BKIIOYAET B
ce0st:

— D9JK3aMeH — (opma OLIEHKM 3HaHUH, MONYyYEHHBIX OOYYalIIUMCA B IMPOLIECCE
I/ISY‘IGHI/H[ BCGI71 JAUCHUIIIIMHBI UJIM €€ 4aCTHU, HAaBBIKOB CaMOCTOHTGHBHOﬁ pa60TI>I, CHOCO6HOCTI/I
NPUMEHSTh MX JUIS PEIICHUS MPAKTUYECKUX 3aJad. DJK3aMeH, Kak MpaBUJIO, MPOBOIUTCS B
MEepUoJ, HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOR,
«XOpOILIO», «YIOBIETBOPUTEIHHOY», «HEYIOBIETBOPUTEIHHO». JK3aMEH MOXKET MPOXOJIUTh B
BHJIC YCTHOTO OIPOCA UM TECTUPOBAHUSI.

— muddepeHIupoBaHHbI 3aueT — JT0 ¢dopMa OIEHKA 3HAHWH, TOTYyYEeHHBIX
0o0y4JarmuMcs TPU U3YYCHUH AUCIUILTHHBI, TPU BHIMOTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIIEIOBATEILCKUX PA0OT U MPOXOKICHHUH MPAKTUK C aTTECTAIMOHHON OIIEHKOM
COTJIIMYHOY, «XOPOIIIOY, «YIAOBIETBOPUTEIHHOY, «HEYTOBICTBOpUTEILHOY. Ju(depeHnnaipHbIi
3a4YCT MOXKET HpOXO)II/ITI) B BUJIC YCTHOFO OHpOC& 1501041 TeCTI/IpOBaHI/ISI.
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Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy JAUCHUIUINHBI

JlaTa BHECEHUS
H3MEHEHUI U
JIOTIOJTHCHUH.

Iloamnuce BHECHIETO
W3MCHCHMS

ConeprxkaHue U3MEHEHUH U JOTIOJTHEHUI

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoit
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