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AHHOTALIUA

Jucnumimza «®Pu3nka» BXOAUT B 0a30BYI0 4acTh 00pa30BaTEIbHON IIPOrpaMMBbl IOATOTOBKU
obyvaronuxcst o cneruanbHocTH «10.05.05 «be3zonacHocTh MHGOPMAITMOHHBIX TEXHOJIOTHUH B
NPaBOOXPAHUTEIBHON cdepe» HampaBiIeHHOCTh «TeXHONOrMM 3amMThl  MHQOpPMALUU B
paBOOXpaHuTENbHOU cheper. Jucuumimna peanusyercs kadempoit No3.

JucuumumHa HaneneHa Ha (GOpPMUPOBAHUE Y BBITYCKHUKA

OOIIEKYIbTYPHBIX KOMIETEHIINHI:

OK-12  «cmocobHOCTH  paboTaTh C  pasiIMYHBIMH ~ WCTOYHHMKAMU  HH(OpMaIum,
UH(OPAIIMOHHBIMU pecypcaMd M TEXHOJIOTHSIMH, MPUMEHATh OCHOBHBIE METO/BI, CIIOCOOBI U
CpeZCTBa MOJTYYCHHUs, XPaHEHUS, TIOUCKA, CHCTEMAaTHU3alluu, 00paboTKK U nepeayn nHPOpMAaIUN»;

o0mienpodeCcCHOHATBHBIX KOMITETEHITHH:

OIIK-1 «crmocoOHOCTH BBISBIISATH €CTECTBEHHOHAYYHYIO CYIIHOCTD ITPOOJIEM, BOZHUKAIOIINX B
X0/ TPOeCCUOHATLHON IESATETLHOCTH M UCIOIb30BATh OOIIEHAYYHBIE METO/IbI, 3aKOHBI (PU3UKH,
MaTEeMaTUYeCKUH ammapaT, METOAbl MOJCIMPOBAHUS M MPOTHO3UPOBAHUS PA3BUTHS MPOLIECCOB U
SIBIICHUI TIPU PEHICHUH MPO(EeCCHOHAIBHBIX 3a/1a9»;

Conepkanue AMCHMIUIMHBI OXBAaTBIBAET KPYr BOIPOCOB, CBSI3aHHBIX C MpoOJieMaMu oOIiei
buzuku.

[IpenogaBanue TUCHMIUIMHBI IPEIYCMAaTPUBAET CIEAYIONIHe GOPMBI OpraHU3alUul y4eOHOTO
mpoiiecca: JISKINH, JIabopaTopHbIie pabOThI, CAMOCTOsITEbHAsE paboTa CTyIeHTa, KOHCYJIbTAIINH.

[IporpamMmoil JUCHUIUIMHBI [PEAYCMOTPEHBI CIICAYIONIME BUABI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTeCcTalus B popMe dK3aMeHa.

OO11ast TpyA0€MKOCTh OCBOCHUS TUCLUILIMHBI COCTABISET 7 3a4e€THBIX €IMHHMIL, 252 4acoB.
SI3bIK O0Y4EHHS IO AUCIUIUINHE «PYCCKHI.



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE

1.1. Heau npenogaBaHusi JMCHUILIMHBI
-[I0JIy4YEHHE CTYJACHTaMH HEOOXOJMMbIX 3HAaHUI U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-[Ipe/ICTaBICHHE BO3MOKHOCTH CTY/I€HTaM Pa3BUTh U MPOJEMOHCTPUPOBATH HABBIKH B M3MEPEHUSIX,
BBIYUCIICHUIX U 00paboTKe pe3yabTaTOB U3MEPCHUIA;
-CO3/IaHMe TOJIePKUBAIOLIeH 00pa30BaTEIbHON CPEIbl MIPETIOIaBaHus ISl OCBOCHHS TEXHUYECKUX
JTVCLIATUIHH.

1.2. MepeyeHb MIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHs MO AUCUHHUILINHE, COOTHECEHHBIX C
IUVIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHus OI1

B pesynprare oCBOEHHS JMCUMIUIMHBI OOYYaIOIIUICS JOJDKEH O00JaJaTh  CIEAYIOIUMH
KOMITETEHIIUSIMU:
OK-12 «cnocoOHOCTh paboTaTh ¢ pa3nUYHBIME HCTOUYHUKAMHU HMH(POpMAIUU, HH()OPMALMOHHBIMU
pecypcaMu M TEXHOJIOTHSIMH, MPUMEHSATh OCHOBHBIE METO[IbI, CIIOCOOBI M CPEJICTBA IMOJIYYEHHUS,
XpaHEeHHs, TIOUCKA, CUCTEMAaTH3aIlH, 00pa0OTKHU U Mepeaadn HHPOPMaLun:
BJIQJIETh HABBIKAMHU OpraHM3allMH IMpollecca CaMoOOpa3OBaHHUA; MPUEMAMH LieJerojaraHus BO
BPEMEHHOH MEPCIEeKTUBE, CIIOCO0aMH TIAHMPOBAHUS, OPraHU3aIlUH, CAMOKOHTPOJISI 1 CAMOOIIEHKH
JIeATEIbHOCTH;
MMETh ONBIT JIEATEIBHOCTH - CAMOCTOSITEILHON pabOThl ¢ HAYYHON M MPAKTUYECKOU JTUTEPATypoid
10 IUCUUILUIUHE «DU3UKaY.

OIIK-1 «cnocoOHOCTh BBIABIATH €CTECTBEHHOHAYYHYIO CYLTHOCTh PO0JIEM, BOZHUKAIOLIUX B X0J1€
npoeCCHOHATILHON JIEATEIIBHOCTH M HCIIOJIb30BaTh OOIIEHAYYHBIE METOJbI, 3aKOHBI (DU3UKH,
MaTeMaTHYeCKUH anmapar, MeTO/Ibl

MOJICJIMPOBAaHUS U TNPOTHO3UPOBAHMSI PA3BUTHS IPOLIECCOB U  SIBICHUW MpU  pelIeHUU
npodeCCHOHATIBHBIX 3aau»:

3HaTh — OCHOBHBIE (PU3MUYECKUE 3aKOHBI, METOJAbl HCCIEJOBAaHUS M HW3MEPEHHH B 00JaCTH
MEXaHUKH, TEPMOJMHAMMKH, 3JIEKTPHUUYECTBA W MAarHeTU3Ma, KBAHTOBOM (H3HKH, ONTUKU U
aTOMHOM (U3UKH;

YMETh - IPUMEHATH 3HAHUS JAJIs pelieHus Mpo(ecCHOHABHBIX 3a/1a4;

BJIQ/IETh - HAaBbIKAMU MHCTPYMEHTAIBHBIX U3MEPEHUH B chepe npodeccuoHaNbHbBIX 3a/1a4

UMETD OIBIT JESTEIbHOCTH — IPOBEJCHNUS U3MEPEHUH (PU3NUECKUX BEIUYHH.

2. Mecto nucuMiuinHbl B ctpykrype OIl

JucuunnrHa O6a3upyeTcsi Ha 3HAHUAX, paHee MPUOOPETEHHBIX OOYYAIOIMMUCS NPU H3YyYEHUU
CIEYIOIINX TUCLHUIUINH:

— Marematnueckuil aHanu3

— JluneitHas anrebpa

— Teopus BeposTHOCTEN
3HaHMs, TOJY4YEHHbIE TpPU H3YYEHMHM MaTepuana JaHHOM JUCHUIUIMHBI, HMMEIT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCS NIPU U3YUYEHUU IPYTUX JUCLIUILINH:

— OJEeKTpOHMKA

— DJIEKTPOTEXHUKA

— DIIeKTPOMAarHUTHBIE MOJISL U BOJIHBI

— OOGmast Teopus CBA3U

3. O0beMm aucuumiannel B 3E/akageM. yac
Janubie 06 o0mieM 0o0beMe AUCIUIUIIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIAOB yu4eOHOM paboThI O

IUCLUIUIMHE (M pacipeAeeHue 3TON TPYA0EeMKOCTH 10 CEMECTpaM) MpeICTaBIeHb! B Tabuue 1



Tabmuua 1 — O6beM U TPYLOEeMKOCTh TUCIUIITUHbI

Bun y4eOHO# paboThHI Bcero TpynoeMKoCTb IO CEMECTpaM
Ne2 Ne3
1 2 3 4
OO0mas Tpy10eMKOCTh 7/ 252 4/ 144 3/ 108

aucuumuinHbl, 3E/(yac)

Ayoumopnbwie 3auamus, BCETO vac., 136 68 68

B mom uucne

nexiuu (JI), (dac) 68 34 34
[IpakTrueckne/ceMUHAPCKUE 3aHATHS 34 17 17
(I13), (gac)

nabopatopusie pabotsl (JIP), (dac) 34 17 17
KypcoBoii mpoekT (padota) (KIT, KP),

(qac)

Dk3ameH, (4ac) 36 36
Camocmoamenvnan paboma, BCEro 80 76 4
By npoMesKyTOYHOr0 KOHTPOJIS: Hudod. Hudod. 3au. OK3.
3a4et, mudd. 3a4er, sk3aMeH (3aver, 3au.,

Judd. 3a4, Ik3.) k3.

4. CopepxxaHue TMCUMILINHBI
4.1. PacnpenejieHHe TPYA0EMKOCTH AHCHMIIIMHBI
10 pasjaejiaM U BUAAM 3aHATHI
Paznensl 1 TeMbI JUCHUIUIMHBI U UX TPYJIOEMKOCTb ITPUBEICHBI B Ta0IUIE 2.
Tabnuna 2. — Paznensl, TeMbl IUCHUIUIMHBI U UX TPYJIOEMKOCTb

Paszpgenbl, TeMbl AUCHMILTUHBL Jlexkmuu | 113 (C3) JIP KII CPC
(dac) (dac) (qac) (qac) (qac)
Cewmectp 2
Pasnen 1. Mexanuka 11 5 7 - 25
Paznen 2. ®u3uka KonebaHuit U BOJIH 11 5 7 - 25
Pasnen 3. DIeKTpUYeCTBO 12 7 3 - 26
Hroro B cemecTpe: 34 17 17 76
Cemectp 3

Paszen 4. DineKTpoauHaMKKa 11 5 7 - 1
Pasnen 5. BonHoBast 1 KaHTOBasI ONITHKA 11 4 7 - 1




Paznen 6. KBa"nToBas MexaHuka 12 8 3 - 1
Hroro B cemecTpe: 34 17 17 2
HUrtoro: 68 34 34 0 80

4.2.

Conep:xanue pa3/iesioB U TeM JIEKINOHHbBIX 3aHATHH

CogneprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B TabauIe 3.

Ta6mmma 3 - ComeprxaHue pa3esioB U TeM JEKIIMOHHBIX 3aHATHI

Howmep paznena

HazBanwne u COACPpKAHUE Pa3aCIOB U TEM JICKIMOHHBIX 3aHATHI

1

Mexanuka

[Ipenmer Mexanuku. Mexanudeckoe aBwkeHue. [loHsTue
COCTOSIHUSI U JETEPMUHHU3M B KJIIACCHYECKOM MEXAHUKE. Y PaBHEHHUS
JNBW)KEHUA. ['paHUIIBl NPUMEHUMOCTH  KJACCUYECKOM  MEXaHMKH.
PengruBucTckas u KBaHTOBasI MEXaHUKA

Kunemaruka fABM)KEHUS MarepuaibHOM TOuku. CKOpPOCTh U
yckopenue. HopmanbHoe U KacaTeapbHOE YCKOpeHUs. Pagnyc KpuBU3HBI
TpaekTopud. OCHOBHas 3aJladya KUHEMAaTHUKUM MaTepUaJbHOM TOUKH.
Kunemartuka nBHXKeHHs aOCOJIIOTHO TBepAOro Tena. BparieHnue
TBEPJOI0 Tela BOKPYT HEMOABWKHON OCH. CBsI3b JIMHEHHBIX U YTIIOBBIX
BEJIMYUH IIPYU BPAILATEIbHOM JIBUKCHUH.

WuepunanpHple  cucreMbl  orcueta. OCHOBHBIE — 3aKOHBI
KJIACCUYECKOM JUHAMHUKU - 3akoHbl HproroHa. OcHOBHasg 3amaua
JAWHaAMHUKH MaTepI/IaJ'II)HOI\/JI TOYKH. HGI/IHepHI/IaIII)HI)Ie CHUCTEMBI OTCUCTA.
Cunpl mHepuuu. 3aKOH COXpaHeHuss umnyibca. LleHTp Macc u ero
nekenue. Cucrema eHTpa Macc.

Mexannueckass pabota M MolHOCTh. KuHernueckas sHeprus.
ITons cun. KoHcepBaTWBHBIE W JUCCHUINATUBHBIE CHIIBL. Y CIIOBUE
MOTEHIIMATBHOCTH  TOJSI CHJI. 3aMKHYTBhIE W HE3aMKHYTBHIE CHUCTEMBI.
[TorennmansHass »Heprus cucteMbl. CBSI3b MEXIY MOTEHIIUATBEHON
SHEpPrHe U TI0JIeM KOHCEPBATHBHBIX CHJ. 3aKOH COXpaHEHUs
MeXaHW4YecKor sHeprun. CUCTEMBI €IUHUII.

MOMEHT Cuiabl U MOMEHT HUMITYJIbCa. YPAaBHEHHE MOMEHTOB.
3aKOH COXpaHEHUs MOMEHTAa MMIyJbca. MOMEHT HUMITyJlbCa TBEPAOTO
TeJa OTHOCUTEIHHO HEMOJBMKHOM ocu. MomeHT nHepuuu. OCHOBHOE
YpaBHEHHE JUHAMHUKM BpaALATEIbHOIO JBWXXEHHUS TBEPAOIO TeJA.
Kunernueckass sHeprusi BpalllarolIerocss TBEPAOrO Tena. Y paBHEHHS
JIB>KEHUS U YCIIOBUSI pAaBHOBECHS TBEPJIOTO TeJa.

[Tpunatmn otHOcUTeNnbHOCTH ["anunes:, mpeobpasoBanus ["anumnes.
[Toctynate! cienuanbHON TEOPUHU OTHOCHTENbHOCTHU. [IpeobpazoBanus
Jlopenma u cneactBus u3 HUX. OCHOBBI PEISITUBHCTCKON MEXaHHKH.




WHTepBai, ero MHBapuaHTHOCTh. PenstuBucTckuil nMiynsc. OCHOBHOE
YpaBHEHHUE PEIATUBUCTCKOMN nnHaMuKu. KnHeTnueckas sHeprus
PEIATUBUCTCKON YacTuLbl. CBsA3b Macchl U S3HEPruK. CBA3b MEXIY
SHEpruel U UMIyIbcoM yacTulbl. OCHOBHBIE HJIeU 00LIEH Teopun
OTHOCHUTEIIBHOCTH

dusuka kojied0aHUN 1 BOJIH

I'apmonnyeckuii u AHIAPMOHUYECKUN OCLUJUIATOP
(MaTemMaTU4YecKuii MasTHUK, (PU3MUYECKUI MAasTHUK, KoJeOaHHsS MO
nercTBreM yrpyroi cuisl). CrioxeHue kojaeobanuii. @u3nuecKuii CMbICI
CHEKTpaJIbHOTO  pasinoxeHud.  JluddepeHuuanbHoe  ypaBHEHUE
konebanuil. CBoOoaHBIE, 3aryxarolmiue KosnebaHusd. BbIHyXIeHHbIE
kosebaHus. PezoHanc.

KunemaTuka BOJTHOBBIX MTPOLIECCOB (IJIOCKUE U CHEPUIECKUE BOHBI).
BonnoBoe ypaBHenue. [IpuHimn cynepno3sunuu. DHEprusi BOJHBI.
[Totok sHepruu. IuTeHcuBHOCTH BOJHBI. CTOsIUask BOJIHA. 3BYK.
OcCHOBHBIE XapaKTEPUCTUKH 3BYKOBOH BOJHBIL. DddexT [Jormnepa mis
3BYKOBBIX BOJIH

DNEeKTPUYECTBO.

ONEKTPOCTaTHKA B BaKyyMe. 3aKOH COXPaHEHHUs
bIIEKTprUecKoro 3apsaa. 3akoH Kynona. Cucrems! enunun. IIpunnmn
cynepro3unuu. CUCTEMBbI 3apsKEHHBIX YacTULl. DIEKTPUUECKUNA AUIIOIb.
PaboTa cui1 3JIeKTpOCTaTUYECKOro 1noJisi. Teopema o LUPKYISALUHU BEKTOpa
HanpsKEHHOCTHU. [I0TeHIIMaNTbHOCTD 3JEKTPOCTATUYECKOTO MOJIS.
HanpsK€HHOCTh ¥ MOTEHIHAJI AJIEKTPOCTATUYECKOTO T0JIsl, CBA3b MEXKTY
HuMmu. Teopema ["aycca 1uist 2I€KTPOCTaTUHYECKOTO T0JIS B BAKYyME.

[ [pumeHenune Teopemsl ['aycca Kk pacyeTy MoJiei.

OnekTpocTaTUKa B BeUIECTBE.  [WIbl  JHUAJIEKTPUKOB.
[onspuzauus audnekTpukoB. CBOOOJIHBIE U CBSI3aHHBIE 3aPSIBL.
JsnexTpudeckast BOCIIPUMMYHUBOCTb. JsnexTpuyueckas
MIPOHUIIAEMOCTh. JJEKTpHUecKoe cMelleHre (MHayknus). Teopema
I"aycca aiis 27I€KTPUYECKOTo MOJI B AUDJIEKTPUKE. Y CIIOBUS HA TPAHULIE
paszena ABYyX AMAJEKTpUKOB. [lone BHYTpHM NpPOBOJHMKA My €ro
noBepxHocTd. OOmIas 3agada  dIIEKTPOCTATHKU. DIEKTPOEMKOCTH
MIPOBOHUKA.

Kongencaropbl. DHeprusi CHUCTEMBI 3JIEKTPUUECKUX 3apsOB.
OHeprust 3apsHDKeHHOro mNpoBojHHKA. OOBEMHAs IUIOTHOCTh SHEPTUU
ANEKTPUYECKOTO TOJISL.

VYcnoBus CylecTBOBaHMS 3JIEKTPUUECKOTIO TOKA. Y paBHEHHE
HEIPEPBIBHOCTHU. DIEKTPOABIIKYILAs cuila. HenoreHnnanbHOCTh OIS
CTOPOHHUX cwiI. 3aKkoHbl OMa u [[xoynsa-JIeHna B MHTErpaabHON 1
muddepeHnnanbHON hopmax.

DIeKTpoANHAMUKA

MarsaurocTaThka B BCIICCTBC. HamarHnueHHOCTb.




MonekyisgpHble TOKM. MarHutHass BOCIPUMMYUBOCTb. MarnurtHas
MPOHUIIAEMOCTh. HampsiK€eHHOCTh MarHUTHOTO MoJjs. JluamarHeTwku,
napaMmarHeTHku, (eppomaretuku. TeopemMa O LUPKYISALUU BEKTOpa
HaIpsKEHHOCTH MarHuTHOTO 10JIst (uHTerpanpHas u
muddepennmranbaas GopMbl). Y CIIOBUS Ha TPAHMIIC IBYX MAarHETHKOB.
3akon Dapanes. [Ipasuno Jlenna. Camounaykuus. UHIyKTUBHOCTD.
B3anmnas naaykuus. Bzaumuas uHayKTUBHOCTE. OOBEMHAs TNIOTHOCTD
SHEPruu MarHuTHOro noiisd. Buxpesoe anexkrpuueckoe nose. Tok
cmetenus. Cucrema ypaBHeHui Makcseiia. MaTtepuaibHbie
ypaBHeHus. KBazucranuoHapHele TOKHM. IHBapMaHTHOCTb ypaBHEHUHN
MakcBeria OTHOCHTENIbHO TIpeoOpa3oBanuii Jlopenma. [Tpuniumn
OTHOCHUTEIIBHOCTH B JIEKTPOJAUHAMUKE

BomHOBas n kBaHTOBas ONTHKA

BonnoBoe ypaBHeHuUE 1151 3JIEKTPOMarHuTHOM BosiHbI. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH. Bektop [loliHTHHTa. IHTEHCUBHOCTH CBETA.
Dddexr Jomtepa Ayt 3AEKTPOMArHUTHBIX BOJIH.

OtpaxxeHue u npesiomiieHne ceera. OnTuIeckoe n300paKeHue.
[Tpunuun ®epma. UnaTepdepennus ceera. KorepeHTHOCTS 1
MOHOXpOMaTH4HOCTb. udpaknus csera. [Ipunnun [roitrenca-
Openens. Meton 308 Openens. Audpakuus Opaynrodepa Ha menu u
mudpakuonHoi pemerke. ['onorpadun. EctecTBenHblil 1
MOJISIpPU30BaHHBIN cBeT. 3akoH Maimtoca. [lonsipuzanus ceera npu
OTpa)XK€HUH U TipesiomyieHuu. 3akoH bprocrepa. [[BoiiHoe
nyyenpenomienue. HopmaneHas u anHomanbHast gucnepeus. @azoBast u
rpynnosas ckopoctu. ®opmyna Panes. DnemenTsl @ypbe - ONTHKH.

TennoBoe nznyuenue ten. 3akoH Kupxroda. 3akoHbI U3Ty4eHUs
abconoTHO yepHoro tena. KBantosas runoresa u popmyna [lnanka.
KBanroBas ontuka. ®otosddekr, onbiTel CrosneroBa. @OTOHBI.
JaBnenne ceera. KopnyckynsipHO-BOJTHOBOM AyaJIM3M JIJIsl CBETA.
Dddext Komnrona.

KBanToBasg mMexaHuka

Teopus bopa. OnbiTel @panka u ['epua. KopnyckyasipHO-BOJIIHOBOM
nyanu3Mm Mukpodactul. ['unoresa ae bpouns. @a3zoBas u rpymnmosas
ckopocTH BoJIH 1ie bpoitsia. BoHoBoi# nakeT. CTaTHCTUYECKOE
HCTOJIKOBaHUE BOJH e bpoins. [Ipunuun HeonpeneneHHocTr
I'eiizenOepra. BomHoBast (pyHKIMA, €€ OCHOBHBIE CBOMCTBA. OmiepaTopbl
¢u3nyeckux BenuunH. BpemMeHHoe 1 cTanimoHapHOe ypaBHEHHE
IpennHrepa, KBaHTOBBIE COCTOSIHUS. KBaHTOBBIE ypaBHEHUS
nexenna. CeoooaHas yactuia. Yactuiia B 0ECKOHEYHOM
noteHuManbHou sime. KBantoBbiil ocuminsatop. HyneBas sneprus,
HyJIeBbIe KoJieOaHus1. [IpoxokieHrne 4acTHIThI Yepe3 MOTEHIIUATbHBII
O6apbep. TyHHenbHBIN YD DEKT.




ATOM BOAOpO/a B KBAHTOBOM MexaHuke. KBaHTOBBIE uncia.
OpOuTanbHBI MEXaHUYECKHI U MAarHUTHBI MOMEHTHI 3JICKTPOHA B
atrome. OpOuTanpHOe TupoMarHuTHoe otTHouienue. Onsit lITepHa n

I'epnaxa. Cnun nextpoHa. [IpuHIUI TOXAECTBEHHOCTH MUKPOYACTHLI.
®epmuons! 1 6030HbL. CUMMETPHSI BOJIHOBON (DYHKLIMU CUCTEMBbI
oauHaKOBbIX yacTull. [Tpunanumn [aynu. OO0bsIcHEHUE IEPHOIUICCKOM
cuctemsl 351eMeHToB /[[.11.MeneneeBa. DHepreTudeckuil CiekTp
aToMOB U MoJeKyi. [Ipupona XuMHUUYECKON CBS3H.

4.3. IIpakTnuyeckue (ceMUHAPCKHE) 3aHIATUHSA

Tembl IPaKTHUECKUX 3aHATUH U UX TPYJOEMKOCTh IIPUBEICHBI B Ta0nuIIE 4.

Tabmuua 4 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

No No
| Temnr npakTHUecKuX 3ansTuii | POPMBI IPAKTHYCCKHUX 3aHATHIA TpynoemkocTs, | pasnena
/11 (qac) JTUCIIAII-
JINHBI
Cemectp 2
1 Kunemartuka u 1uHaMuKa Pewenue 3amau 2 1
MaTepuaIbHON TOYKU
2 Kunemaruka u 1uHaMuKa Pewmenue 3amau 3 1
a0COJIFOTHO TBEPJIOTO TeJa
3 Kunemaruka u guHaMHuKa Pemienue 3amau 5 2
KOoJIeOaHnI
4 HamnpsbxkeHHOCTh M Pewenue 3amau 2 3
MMOTEHIIHA
AIEKTPOCTATHUECKOTO OIS
) JIBrKeHNE 3apsyKEHHBIX Pemenne 3amau 1 3
YJaCTHIL B
ANEKTPOCTATHYECKOM I10JIC
6 JIMDIeKTpUKHY B Pemenue 3amau 2 3
ANEKTPUUYECKOM TIOJIE.
Konznencaropsl
7 XapakTepUCTUKH Pemenue 3anau 2 3
AIIEKTPUIECKOTO TOKA
Cemectp 3
1 NHnykius MarHuTHOTO Pemenue 3amag 3 4
rmojist. CHIIBI B MATHUTHBIX
MOJIAX
AKOH DJIEKTPOMArHUTHOH elIeHue 3a1a4
2 3 P 2 4
unaykuuu ®Papanes. Pabora
B MarHUTHBIX ITOJIAX
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3 WNurepdepennus, Pewenue 3amau 2 5)
TG PAKIKS, OJSIPU3ALINS
4 TennoBoe uU3Iy4eHue, Pemenue 3amau 2 5
dhoTodrddekt
5 Oddext Komnrona, Pemenwue 3amau 2 6
cBOMCTBa (pOTOHOB
6 Atom Bogopoia Pemenwue 3amau 3 6
Jlocrynarst bopa
7 CoorHoI1eHne Pemenue 3amau 3 8
HeoTpeaeeHHOCTeN
I'eitzenOepra, BOJIHBI 1€
bponna
4.4, JlaGopaTopHble 3aHATHA
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B TAOIUIIE 5.
Tabnuna 5 — JlaboparopHble 3aHATHS U UX TPYJTOEMKOCTh
No T
2 TTIOEMKOCTh
HaumeHnoBanue 1abopaTopHbIX padboT by > | Nepaspena
/T (1ac) JACUUTLITNHBI
Cemectp 2
1 Mamuna ATByna 3 1
2 Masrauk MakcBeia 4 1
3 MatemaTtuueckuil 1 00OPOTHBIN MasITHUKU 4 2
4 Ornpezenenrne CKOPOCTH 3BYKa B BO3yXe 3 2
5 Ornpenenenne 3IEeKTPOEMKOCTH KOHIEHCATOpa 3 3
Cemectp 3
1 OrmpesienieHne rOpu30HTAILHON COCTABIISIIOIIEH 3 4
HAMpPsKEHHOCTH MarHUTHOTO OIS 3eMITu
2 HccnenoBanue rucrepesrca peppoMarHuTHBIX 4 4
MaTepHasoB
3 Kompma HeroToHa 3 5
4 [IpoBepka 3aKOHOB TEIIOBOTO U3JIY4EHUS 4 5
5 OnpeeieHre MUPUHBI 3aMPEIICHHON 30HbBI 3 6
MOJIYIIPOBOTHUKA
Bcero: 34

45. KypcoBoe npoextupoBanue (padora)

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO
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4.6. CamocrosiTeibHasi padoTa 00y4arommxcst
Bupl caMmocTosTenbHON paboOThI M €€ TPYI0EMKOCTh IIPUBEICHBI B TA0IUIIE 6.

Ta6ymia 6 Bunbl camocTosTenbHON pabOThI U €€ TPYJI0EMKOCTh

Bun camocrostensHOl pabOTHI Bcero, yac Cemectp 2, yac Cemectp 3, yac
1 2 3 4
CamocrosiTeJibHasi padoTa, BCero 80 76 4
M3y4YeHHE TEOPETHYECKOT0 MaTeprana 40 38 2
mucuutuinHsl (TO)
IToaroroBka k Texymemy koHTpoo (TK) 4 338 2

5. Hepequb yqe6H0-MeTozmqec1<0r0 o0ecreyeHusl 1JI51 CAMOCTOSITEIbHOH

padoThl 00yYaOIIMXCH MO0 JUCUUILIMHE (MOTYJIIO)
y‘{e6HO'MeTO,Z[I/I‘{eCKI/Ie MaTCpHralbl JIsd CaMOCTOSATEIILHOM pa6OTBI 06yqa}omﬂx051 YKa3aHbI B

.o 8-10.
6. IlepeyeHb OCHOBHOW U JONOJHUTEIbHON JUTEPATYPHI

6.1. OcHoBHasi IuTEpaTypa
[lepeueHb OCHOBHOM TUTEPATypHl IPUBEAEH B TabIuULE /.

Tabnuma 7 — [lepeueHb OCHOBHOM TUTEPATypHI

ludp bubnuorpaduueckas ccoiika / URL ampec KoanuecTBo 3Kk3eMIUISIpOB B
o6ubnnoreke
(KpoMe 3JIEeKTPOHHBIX
9K3EMILISPOB)

[53(075)] CagenbeB U.B. Kypc obuieit ¢pusuku: Yuednoe nocodue B | ®O(4), 'C(94), 'CU3(1)
3 1.2014. T.1. Mexanuka. MonekynsipHas ¢puzuka

[53(075)] CagenbeB U.B. Kypc obuieit ¢pusuku: Yuednoe mocodue B | ®O(4), 'C(94), 'CU3(1)
3 1.2014. T.2. DnexTpuuecTBO U MarHeTusM. BosaHblI.
Orntuka.

[53(075)] CagenbeB U.B. Kypc obmieit ¢pusuku: Yuednoe nocodue B | ®O(4), 'C(91), ['CU3(1)
3 1. 2014. T.3. KBantoBas ontuka. ATOMHas (pu3nka.
®usnka TBepaoro tena. duznka aTOMHOTO sApa U
AIIEMEHTAPHBIX YACTHUI]

[53(075) CagenneB U.B. Kypc ¢usuku: YuebHoe nocodue B 3.T. DO(2), I'C(98)

Cl12 T.2. DnextpuuectBo. Konebanus u BoiHbl. BonHoBas
onrtuka. 2008

[531 B83] Hponos N.E. Mexanuka: OcHoBHBIE 3aKOHBI. M.: ®us- I'C(133), I'CU3(1), III°(6)
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martiur, 2015

[53(075) Tpodumonra T.U. Kypc dpusuku. 2007, ®0(3), I'C(27

T76]

6.2. JlonoJIHUTE/IbHASA JIUTEpaTypa
[lepeveHb ONMOTHUTENBHOM TUTEPATYPhI IPUBEICH B TalHIIEe 8.

Tabnuma 8 — [lepedeHb AOMOTHUTEIHHOU JTUTEPATYPHI

Hludp bubnuorpaduyeckas cceuika/ URL | KonnyecTBo 3x3eMILIsIpoB B OMOIHOTEKE
azapec (KpoMe 3JIEKTPOHHBIX IK3EMILISPOB)
53(075) T76] Tpodumona T.U. Kypc dpuzukn. I'C(35), KJI(5) T'C(134), I1I'(8)
2003
[531 B83] Wponos U.E. Mexanuka: I'C43(1), CO(1), ®O(4) ®O(2), I'C(66),
OcHoBHbIe 3akOHBI. M.: ®u3-
matiuT, 2015
[ 537(075) U83] Hponos N.E. Dnexrpomarnerusm. | CO(1), IIT'(18)
OcHoBHbIe 3aKOHBI. 2015
534.2(075) 183] Wponos U.E. BonHoBsie DO(63), I'C(14), ITI'(8)
niporiecchl. OCHOBHBIE 3aKOHBI.
2015
530.145(075) 183 Wponos N.E. KBantoBas ¢pusuka. | I'C(66), IIT'(16)
OcHoBHbI€ 3aKOHBI. 2015
[531 B83] Hponos U.E. duzuka ®0O(3), I'C(138), II'(30),
MakpocucteM. OCHOBHBIE 3aKOHBI.
2015,

/. IlepeyeHb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOM CeTH

MHTEPHET, He0o0X0AUMBbIX /1JIsl 0CBOEHHS AUCIUIIINHDBI
[Tepeuens pecypcoB uHpoOpMaroHHO-TenekoMmmyHukannonHoi cetn MHTEPHET, neo6xonumeix

AJIs1 OCBOCHUA AUCHUIIMHBI IIPUBEACH B T8.6J'II/II_IC 9.

Tabmuua 9 — Ilepeuens pecypcoB nHpopmanoHHO-TenekoMMyHukannonnoit cetn MHTEPHET,
HEOOXOUMBIX JIJIs1 OCBOEHUS TUCIUTUIMHBI

URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubmuorexa I'YAIT
http://Ims.guap.ru ®dwusuka 1
http://Ims.guap.ru ®dwusuka 2
http://Ims.guap.ru ®dwusuka 3



http://lib.aanet.ru/
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8. IlepeueHb HHGOPMALMOHHBIX TEXHOJIOTHIi, UCTIOJIb3yeMBbIX NIPH
OCYLIECTBJICHHH 00pa30BATEIbLHOIO0 MPOLECcca M0 JUCHHUILINHE

8.1. IlepeyeHb MPOrpaMMHOI0 oGecreyeHust
[lepedeHp UCTIONB3yEeMOT0 IPOrPAMMHOTO oOecriedeHus npejcranieH B Tadumie 10.

Tabmuma 10 — Iepedyenp nmporpaMMHOTO 00eCTICUeHUS

Ne i/t

HaunmenoBaunue

He npenycmorpeno

8.2. IlepeyeHb HHGOPMAIHOHHO-CIIPABOYHBIX CHCTEM

[lepeueHs UCOIB3yEMbIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IpeJicTaBieH B Tabnuuue 11.

Ta6mmma 11 — [lepeyenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne n/nt Haumenosanue
He npenycmorpeno
9. MarepuajibHO-TeXHUYECKANA 0a3a, He0OX0AUMAas IJIsl OCYIeCTBJIEHMSI
06pa30BaTean0r0 nmpomecca 1mo IMCuMmIlJInHe
CocTtaB MaTepHaIbHO-TEXHUUECKOM 0a3bl pezcTaBieH B Tabnuue 12.
Tabmuma 12 — CocraB MaTepraibHO-TEXHIUYECKOH 0a3bl
Howmep aynuropuu
Ne /it HaumeHnoBaHue cocTaBHON 4acT MaTepUaIbHO-TEXHUYECKOM 0a3bl (npu
HEOOXOIMMOCTH )
1 JlekMoHHAs Ay JUTOPUS
2 CriennanusupoBaHHas 1aboparopus «MexaHuKa» 31-04
3 CrneunanusupoBaHHas 1abopaTopusi «JIEKTPOMarHeTu3M 32-04
4 CriermanmusupoBaHHas adoparopust «ONTHKa 32-06
5 CrenmanusupoBaHHas aboparopus «KsanroBast Puznkar» 32-03, 32-05

10. ®oH/1 OLIEHOYHBIX CPEICTB /IJIsl MPOBEAeHHUSs MPOMEKYTOUHOI aTTecTaluu

oﬁyqamumxm no JIMCIHMIIJIMHE

10.1. CocraB ¢oHIa OLIECHOUHBIX CPEICTB MpUBEAEH B Tabnuue 13

Tabmuma 13 - CoctaB GoHIa OIIEHOYHBIX CPEICTB ISl IPOMEKYTOYHOH aTTeCTalluu

Bun npomekyTo4HOM aTTecTanuu IIpuMepHBIii TepedeHb OLIEHOYHBIX
CpeZCTB
DK3aMeH CnHcoK BONPOCOB K IK3aMEHY
JuddepeHpoBanHbIi 3a4ET Crnincox BONpocoB

10.2. TlepedeHb KOMIIETEHIIMA, OTHOCSIIUXCS K IUCIHIUIMHE, W ATarmbl UX (OPMHUPOBAHHS B

npoliecce OCBOCHUsI 00pa3oBaTeIbHON MPOrpaMMBbl IPUBECHbI B Tabmuie 14.

Tabmuma 14 — IlepeueHb KOMMIETEHIMN C yKa3aHWEM HTamoB WX (OpMUPOBaHUS B TpoIlecce
OCBOEHHSI 00pa30BaTENbHON MPOTrpaMMBbl

Howmep cemectpa ‘ Oransl GopMUPOBAHUS KOMIIETEHLIUHN IO
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JMCHUIUIMHAM/TIPaKTUKaM B riporiecce ocBoeHust OI1

OK-12 «cnocoOGHOCTh paboTaTh ¢ pa3IWYHBIMH HWCTOYHHKAMU HHGOpMAIi, WHOOpAIMOHHBIMUA
pecypcaMH M TEXHOJOTHSMH, IPUMEHSITh OCHOBHBIC METOJIbI, CIIOCOOBI M CPEIICTBA TOJIYYCHUS,
XpaHEeHHsI, TIOUCKA, CUCTEeMAaTH3aIlK, 00pa0OTKHU U Nepeaadn HHPOpMaIum»

1

KoHctutynmonsoe npaso

MaremaTrka. AHaJIMTHYECKAsi TEOMETPUs U JIMHEeWHas anredpa

WMHOCTpaHHBIN S3bIK

Marematuka. MaTeMaTHYeCKUH aHAIN3

AKTyanbHbIe IPOOJIEeMbl TOCYIaPCTBEHHOTO MTpaBa

Pl R R -

OO0mrast Teopusi rocyiapcTBa U npasa

[

Nudopmatnka u  uHQOpPMAIMOHHBIE  TEXHOJIOTMH B
MIPaBOOXPAHUTEIILHOM 1A TEILHOCTH

Marematuka. MaTeMaTHYeCKUH aHAIN3

OCHOBBI TPOrPaMMUPOBAHUS

HNHocTpaHHBIN A3BIK

duzuka

JluckperHas MaremMaTuka

KynbsTyponorus

OCHOBBI TPOrPaMMHUPOBAHUS

Cpe,[[CTBa BBIYMCIIMTEIILHON TEXHUKH

Maremaruka. Teopus BepoATHOCTEM M MareMaTH4yecKas
CTaTUCTUKA

duzuka

HNHocTpaHHBIN A3BIK

HNHocTpaHHBIN A3bIK

OCHOBBI aIMMHUCTPATUBHOTO IIpaBa

AJIMUHHUCTPATUBHBIN MPOIIECC

HpI/IKJ'IaI[Ha}I MaT€MaTuKa

Kpumnnanucruka

Teopus uapopmanun

[IpodeccuonanbHas 3TUKA U CITYKEOHBIA ITUKET

MuxkpornpoiieccopHble CHCTEMBI

Matematuueckue OCHOBBI 00pabOTKH HH(OPMALIUN

OCHOBBI JIEKTPO-, PAIUOU3MEPEHUN

OpFaHI/IBaHI/IH OBM U BBIUHCIUTENBHBIX CUCTEM

Teopust uHPOPMAITMOHHON OE30MTACHOCTH

TexHuueckas 3auiuTa nHOpMaluu

MeTo10JI0THS 3alIUThI HH(bOpMaL[HH

TexHooruu 3amuThl OT CKpBITOfI nepeaaun JaHHbIX

IIcuxonorus HpO(I)CCCHOHaHBHOﬁ JACATCIIbHOCTH

3amuTa 1 00paboTKa JOKYMEHTOB OrPaHUYEHHOT'0 JOCTYIIa

HupopmalinoHHO-aHAIUTHYECKOE obecrnieyeHue
IIPaBOOXPAHUTENBHON EATEIbHOCTH

TexHONIOrnu 3aIUIIEHHOTO TOKYMEHTO000poTa

OOl © | N Nojojojlorooo b BRI PRIPROWOW W  WWWINDNDDNDNDN

HayuHo-TeXHUYECKUI CEMUHAp
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10 HayuHo-TexHuueckuii ceMuHap

OIIK-1 «crocoOHOCTh BBISIBIIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3ZHUKAIONIUX B XOJI€
npoecCHOHANBHOM N1eATEeIbHOCTH W HCIOJIb30BaTh OOIEHAyYHbIE METOMbI, 3aKOHBI (PU3UKH,
MaTeMaTUYeCKUN anmapaT, METOJIbl MOJEIUPOBAaHUS U MPOTHO3UPOBAHUS Pa3BUTHS IPOLECCOB U
SBJICHUH TPU PEeLICHUHN NMPOPECCUOHANBHBIX 3a/1a4»

1 Marematuka. MaTreMaTU4ECKUN aHAJIN3

MaremaTrka. AHaJIIMTHYECKAsi TEOMETPUs U JIMHEeWHas anredpa

dusuka

Marematuka. MaTeMaTHYeCKUH aHAIN3

OCHOBEHI OJICKTPOTEXHUKH U PATUOIJICKTPOHUKU

duzuka

Maremaruka. Teopus BepoATHOCTEH M MareMaTH4yecKas
CTaTUCTUKA

HpI/IKJ'IaI[HaH MaT€MaTHUKa

OCHOBBI QJICKTPOTCXHUKHU U PAJUOIJICKTPOHHUKHA

MaremaTrueckue OCHOBBI 00pab0TKH WH(pOpMAIUN

MyJII)TI/IMeZ[I/Ia TEXHOJIOTHUHN

TexHonoruu 00pabOTKH ayaHO- U BUACOAAHHBIX

[TporpamMmMHo-amnmapatHas 3amura HHhopMauu

Teopust KoAUPOBaHUS

CHCTEMEBI U CeTU nepeaayn JaHHbIX

CrneuunanbHbie UH(POPMALIMOHHBIE TEXHOJIOTHH B

~N OO0 ooblb W [ WWNDNPEFE

MPAaBOOXPAHUTEIBHON JIEATEIIbHOCTH

oo

Opranu3anroHHas 3amura naopmanuu

10.3. B kauecTBe KpUTEpUEB OICHKH YPOBHS CHOPMHPOBAHHOCTH (OCBOCHHS) y OOyYarOIIHUXCS
KOMIIETEHIIMH MPUMEHSETCs IIKajla MOIyJIbHO—PEUTHHIOBOM CHUCTEMbI yHHUBepcuTeTa. B Tabmuue
15 mnpeacraBnena 100—OamibHas u  4-0ajuibHas MIKadbl JUISL OLEHKM CHOPMHUPOBAHHOCTU
KOMIIETECHIIUH.

Tabnuna 15 —Kputepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIUHN

OLICHKa KOMIICTCHIIM

100-
OaJUIbHAA
[IKana

4-6ayutpHAs XapakTeprcTrka COpMUPOBAHHBIX KOMITETECHITHIA
TIKasa

- oOyuyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepHal;

- YBEPECHHO, JIOTUYHO, TIOCJICIOBATEIIEHO ¥ TPAMOTHO €0 HU3JIaraer;

- ONupasich HAa 3HAHHWS OCHOBHOW W JOTMOJIHUTENBHON JIUTEPaTyphl,
TECHO MPUBSA3BIBAET YCBOCHHBIE HAYYHBIC MOJOKEHUS C MPAKTHIECKON
NeSATEIIEHOCTHIO HAIPABJICHHUS;

- yMeJIo 0OOCHOBBIBACT M aPTYMEHTHPYET BBIJIBUTaEMbIC UM UJICH,

- JeJaeT BHIBOIBI K 0000IIEHN;

- cBOOOJTHO BIIAICET CUCTEMON CHEIMATM3UPOBAHHBIX MOHSATHH.

COTIIMYHO»

K<
85<R<100 «3aUTEHO»

- o0yyarouuiicss TBEpI0 YCBOWIJI MPOTpaMMHBIA MaTepHal, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HaHHUA OCHOBHOM
JUTEpaTyphl;

- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEN;

- YBSI3bIBa€T YCBOEHHBIE 3HAHUS C MPAKTHUYECKOW eATEIbHOCTHIO
HaIpaBJICHUS;

- AprYMEHTHPYET HAYUHBIE NTOJI0KEHMUS],

(XOPOLIO»
(Ga4uTCHO»
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- JIeJIaeT BBIBOABI M 0000IICHUS,
- BJIAJEET CUCTEMOM CIIEHHAIM3UPOBAHHBIX ITOHITHH.

- oOyyaromuiicss yCBOWJI TOJIbKO OCHOBHOM IPOTrpaMMHBIN MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OIUpPasChb Ha 3HAHUSA TOJBKO OCHOBHOM

JUTEpaTyphl;
«YIIOBIIETBO- | - JOMYCKAET HECYIIECTBEHHbIE OIIMOKH U HETOUHOCTH;
55 <K<69 PUTENBHO» | - MCHBITHIBAET 3aTPyJHEHUS B INPAKTUYECKOM INPUMEHEHUM 3HAHUI
«3a4YTEHO» | HaIPaBJICHHUS;

- ¢1a00 apryMeHTHPYET Hay4Hble IIOJIOXKEHHUS;
- 3aTpyAHsAeTCs B (JOPMYIMPOBAHUH BBHIBOJOB U 000OILICHHIA;
- YaCTUYHO BJIAJIEET CUCTEMOH CIEMAIN3UPOBAHHBIX ITOHATUH.
- oOyyaromuicsi HE YCBOMJ 3HAYMTEIBHON 4YacTH MPOrPaMMHOIO
MaTepHaa,

(HEYJIOBJIETBO | -  JIOYCKaeT CYyLIECTBEHHble OWIMOKM W  HETOYHOCTH IpH

K<s54 PUTENBHO» | PACCMOTPEHUU IIPOOJIEM B KOHKPETHOM HalpaBICHUH;

«HE 3aUTCHO» | - UCIIBITHIBACT TPYIHOCTH B MPAKTUICCKOM ITPUMCHCHUH 3HAHUN;
- HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHUS;
- He OPMYJIMPYET BBIBOJIOB U 000OIICHUH.

10.4. TumoBble KOHTPOJIBHBIC 3aJ]aHUS WA UHBIE MATEPUAIIbI:
1. Bompocs! (3agaun) i sk3aMena (tadsmma 16)

Tabmuna 16 — Bompocs! (3agaumn) s 9K3aMeHa

Ne i/m [Tepedyens BonmpocoB (3a1a4) 1S IK3aMeHa
1 MarauTtHas UHIYKIHS
2 3akon buo — CaBapa — Jlamnaca
3 MarauTtHas UHAYKIHS IPSIMOTO ITPOBOJA C TOKOM
4 B3aumopeiicTBue nNpoBOIHUKOB ¢ TOKAMH
5 MaruuTtHas HHAYKIHS JBUKYLIETOCs 3apsiia. BzauMmoaencTBiue NBUKYIUXCS 3aps10B
6 JIBu>KeHME 3apsKEHHBIX YaCTHUIl B MArHUTHOM T10JI€
7 Teopema o nupkyIsauuu BekTopa B
8 MaruuTtHas UHAYKIHS TOPOUIA U COJICHOU A
99 Mexanundeckasi paboTa B MAarHUTHOM TI0JI€
10 MarnuTHsiii notok. Teopema I'aycca st Bekropa B
11 MarauTHbIN TUIIOJIb B MArHUTHOM I10JIE
12 Marneruku. Teopema o nupkyssnuu Bekropa H
13 DneKTpOMarHuTHasi MHAYKIIUS
14 Camounnyknus. B3anmuast iHIyKIus
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3Hepr1/1${ MAarHuTHOTIO I10JIA

16 VYpaBHenust Makcpeiia

17 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

18 3aKOHBI IPEJIOMIICHUS K OTPAKECHUS CBETa

19 KorepenTHocTh cBeTa

20 NHuTtepdepentus cBeta OT ABYX HCTOYHUKOB

21 Hudpakuus. [Tpunnun [roiirenca — @penens

22 3onubl Openens. Iudpakuus @paynrodepa Ha mienu

23 Hucnepcus cera

24 JudpaxmonHas pemeéTka

24 [Monspuszanus cera

25 TemnnoBoe uznyueHue

26 3aKOHBI U3Ty4eHUs A0COIIOTHO YEPHOTO Tena

27 ®opwmyia Penes — Jlxxunca. Pacnipenenenue I1nanka

28 dororpdext

29 Topmo3HOE PEHTI€HOBCKOE M3ITydYeHHUE

30 ®otonbl. KopmyckynsipHO — BOJTHOBOW Tyalii3M JJIsS CBETa

31 Oddext Komnrona. Omnupryeckue 3aKOHOMEPHOCTH B CIIEKTpax aToMa BOAOPOJa
32 Mognens atoma o Tomricony

33 Monens atroma o Pezepdopay. [loctynatsr bopa

34 Teopus bopa — 3ommepdenbia

35 Bonns! Jle bpoiins

36 BonnoBast pyHKIHS

37 VYpaeuaenwne Lpéauarepa

38 CootHorreHne HeomnpeaeneHnocTel [ elizenoepra

39 MukpouacTHIia B OJJHOMEPHON MOTSHITHAIBHOH SIME C 00-MHU CTCHKaAMH
40 MukpoyacTHiia B TpEXMEPHOM HEITPOHUIIAEMOM MOTEHIINATLHOM SIIHKE
41 CTONKHOBEHHE MUKPOUYACTHIIBI C TOTEHIIMAIBHBIM OapbepoM
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42 MukpoyacTHiia B HEpoHUIaeMoii cepe

43 I"'apMmoHHMYECKH OCHMIUIATOP B KBAHTOBOM MEXaHUKE

44 ATOM BOJIOpO/ia B KBAHTOBOM MexaHuke. CriuH

45 ToxmecTBeHHOCTh KBaHTOBBIX YacTHIl. [Ipunammmn [Taynu

46 3anoJiHeHHE JEKTPOHHBIX 00oouek. Tabmmia Meneneena
47 CrioHTaHHBIE U BBIHYKJCHHBIE TIEPEXO0/IbI

48 [Tpunnumn paboTel 1a3epa

2.

Bompocsr (3amaun) miis 3adeta / muddepeHupoBanHoro 3adera (tTadmmma 17)

Tabmuna 17 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

Nen/m | [lepeuens BompocoB (3amau) amns 3adera / AuddepeHInpOBaHHOTO 3a4eTa
1 OcHoBHbIe KHHEMaTHUeckue moHsTHs. Kunemaruka MmatepuanbHoii Touku. CKOPOCTh U
YCKOpPEHUE MaTepUAIbHON TOUKU
2 YckopeHue npu MI0CKOM KPUBOJIMHEHHOM JBUKECHUH
3 KunemaTtuka abcoioTHO TBEPIOTO TEIa
4 CBs13b IMHEWHBIX U YIJIOBBIX BEIMYUH
5 O0600111eHHbIE KOOPIMHATBI U CTETIEHNU CBOOOBI
6 OcHoBHas 3a/1a4a KWHEMATUKH I MATePHATIBHON TOUKH
7 3akoHbl HproTOHA
8 3akonbl Kerepa 1 3aK0H BCEMHPHOTO TSTOTCHHUS
9 [TpuHIMI nEeTepMUHU3MA
10 3aKOH COXpaHEHMsI UMITYJIbCa
11 Teopema 0 IBMKEHUH LIEHTPA MACC
12 I'paBUTAIIMOHHAS W UHEPTHAS MacCChI
13 MOMEHT CHIIBI © MOMEHT HMITYJIbCca. Y paBHEHHE MOMEHTOB
14 3aK0H COXpaHEHHS] MOMEHTA UMITYJIbCa
15 CekTopuasibHasi CKOPOCThb
16 PaGora, MOLITHOCT ¥ KMHETHYECKAas SHEPTHUs
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17 IloTennuanpHBIE U HEMMOTEHIIMAIBLHBIC CHIIBI

18 [ToTennmansHas SHEPTHS, 3aKOH COXPAHCHUS MEXaHUYECKON SHEPTUU

19 MoOMEHT uHepIHuu

20 Teopema IllteitHepa

21 MomeHT uMITyJibca abCOTFOTHO TBEPIOTO Teja

22 Kunernueckas sneprus ATT. Pabota u moutHocTs Bpamenust ATT

23 [Tpunnun oTHOCHTENbHOCTH [ amues

24 OkcnepuMeHnTalbHble npeanoceliku CTO

25 [Toctynarte! DiiHITEHA, TpeoOpa3zoBanus Jlopenia

26 CrnenctBus u3 npeodbpazoanus Jlopenua. 3axon cinoxenus: ckopocreit B CTO
27 WurepBan

28 PensgruBucrckas nuHaMuka

29 WuBapuaHThl TEOPUH OTHOCUTENBHOCTH. [IpHHIINIT SKBUBAJIEHTHOCTH

30 HeunepuuanbHbie CUCTEMBI OTCUETA

31 HuddepennnanbHoe ypaBHEHHE KOJIeOaHUM NPYKUHHOTO MAaITHUKA, €r0 PEUICHHEe
32 Bektopnas nuarpamma

33 DHeprusi rapMOHUYECKHUX KOJIeOaHM

34 VYcnoBusi BOSHUKHOBEHUS KOJIeOaHUN

35 OU3NYECKUI U MAaTEMaTUYECKUI MAasTHUKHU

36 3aryxaromue KonedaHus

37 Beinyxaennsle koieOanus. Pezonanc

38 Crnosxenue xonebaHuii OTHOTO HAMPaBIEHUS C OMHAKOBBIMHU YaCTOTaMHU
39 CrnoxeHne B3auMHO TIEPIICHIUKYIISIPHBIX KOJIeOaHUi

40 Bonabl. OCHOBHEBIC ITOHATHS

41 VYpaBHeHue Oeryiei BOJIHbI

42 BonHoBoe ypaBHeHHEe. CKOPOCTH BOJIHBI B YIPYTOM cpee

43 DHeprusi BOJIHbI

44 NHTEHCUBHOCTH BOJIHBI
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45 D¢ dexr Homepa

46 Hudpaxius Bons. [puanun [Noiirenca

47 WuTepdepeniys BOIH OT ABYX HCTOYHUKOB

48 Crosiune BOJIHBI

49 Jlucniepcusi, rpynmnoBasi CKOpoCTb BOJH

50 B3anmopeiicTBrE 2JIEKTPUUYECKUX 3apsA/IOB. 3aKOH COXpaHeHUs 3apsiaa. 3akoH Kynona.

51 Hanpspoxkéanocts anextpuyeckoro nodis. [Ipunnun cyneprno3unuu

52 [Torenuman snexrpuueckoro noius. [lpunnun cynepno3uuuu. Teopema o UUPKYISILIUU
BekTopa E

53 [Torok BekTopa E. Teopema ["aycca aiist BekTopa E

54 CuIioBbI€ JIMHUM U SKBUTIOTCHIIMAIBHBIC TTOBEPXHOCTH

55 CrnenctBus u3 TeopeMsl ['aycca

56 Hanpsok€HHOCTD U TOTEHLIMAM 3JIEKTPUUECKOTO U0

57 DNEeKTPUUECKUN JUMOJIb BO BHEUTHEM I10J1€

58 [TpoBOAHUKY B 3JIEKTPUUECKOM TOJIE

59 Jusnextpuku. BekTop anekrpuueckoit uuaykuuu. Teopema ["aycca nnst Bektopa D

60 I'pannunble ycnosus it BeKkTopoB D u E

61 OnexkrpoéMkocTb. KoHnmeHcaTops

62 [TapanienbHoe U MOCIEA0BATEIBLHOE COETMHEHUE KOHIEHCATOPOB

63 DHeprust IEKTPUIECKOTO OIS

64 Onekrpuyeckuit Tok. [ImoTHOCTE TOKa

65 3axkoHbl OMa B 00BIKHOBEHHOM U U depeHnanbHoi popmax

66 3axon OMa 1J1s1 3aMKHYTOM Lienn

67 3akonsl J[>oynst — JIeHnia B 0ObIkHOBEeHHOU U nuddepeHimanbHoi hopmax.

3. Tembl W 3amaHue U BBIMOJHEHUS KYpCOBOM pabOTHI / BBIMOJHEHHS KYpPCOBOTO IPOEKTa
(Tabnuma 18)

Tabmuna 18 — IlpumepHbIii MepeueHb TEM JUIsS BBIMNOJHEHHS KYypPCOBOHM pabOOThI / BBIOJHECHHUS

KYpPCOBOT'O IMPOEKTa

Ne /i1

[IpumepHbIi TepeyeHb TeM IS BBITOJIHEHHS KypCOBOW pabOThI / BBITOIHEHHS
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KYpPCOBOTO MPOEKTA

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

4. Bonpocsl 715l TPOBENICHHS IPOMEKYTOYHOM aTTeCTAllMU TIPH TeCTUpoBaHuu (Tadmuima 19)

Ta6muma 19 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

No /it [IpumepHbIil IepedeHb BOMPOCOB 17151 TECTOB

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

5. KoHTposibHBIE U TIPAKTHYECKUE 3a]1a9y / 3aaHus 1o auciuruinae (tadiuna 20)
Ta6muna 20 — [IpumepHbIii TepedeHb KOHTPOJIBHBIX M MPAKTUYECKUX 3a/1a4 / 3aJaHuN

Ne ni/m [IpumepHBIii TepedeHb KOHTPOIbHBIX U MPAKTHYECKUX 3aa4 / 3aJaHui

Y4eOHbIM MJIAHOM HE IPESYyCMOTPEHO

10.5. Meronuyeckue MaTepualbl, ONpPENESIIONINe MPOLEAYPhl OICHUBAHHUS 3HAHUN, YMEHHI,
HABBIKOB M / WJIM ONBITA JEATCILHOCTH, XapaKTCPU3YIOIIMX dTanbl (OpMUpPOBAHUS KOMIICTCHIIHN,
conepxartcs B [lonoxenusx «O TeKyleM KOHTPOJIE YCIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTallUU
ctynentoB ['VAII, oOydaromuxcst mo mporpammam BbIciiero oopaszoBaHuss» U «O MOAYJIbHO-
PEUTHHIOBOM CUCTEME OIIEHKU KadecTBa yueOHOU paboThl cTyneHToB B ['Y All».

11. MCTOIII’I‘-ICCKI/IC YKa3aHusa 1Jid oﬁyqaloumxca M0 OCBOCHHI0O JUCIUITJIMHBI
HCJ'IBIO JAUCHUIIIMHEBL ABJIACTCA IMOJTYYCHUE CTYACHTAMU HeO6XOI[I/IMBIX 3HaHPII>i, YMCHI/Iﬁ 151

HaBBIKOB B oOiacTu oOmed ¢u3nku, pasBUTHE y CTYICHTOB CHOCOOHOCTH aHaJIM3UpPOBATh
¢u3uyeckre SBICHUS M TNPOLECCH Ui pelleHus NpoQecCHOHANbHBIX 3ajlad, MpeloCcTaBIeHHE
BO3MOXHOCTH CTY/I€HTaM Pa3BUTh U MPOJEMOHCTPUPOBATH HABBIKM B 00JaCTH MHCTPYMEHTAIbHBIX
U3MEpEeHUil, nX 00pabOTKH U aHaIM3a

MeToanueckue YKazaHnuda QJis oﬁyqammnxcsl M0 0CBOCHMIO JICKIIMOHHOI'0 MaTepuaJia

OcHOBHOE Ha3HAuY€HUE JIEKIMOHHOIO MaTepualla — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
ri1yOOKO€ U SICHOE M3JI0KeHHe ydeOHoro marepuana. HazHaueHne COBpEMEHHOM JIEKIIMU B paMKax
JUCHMIUIMHBIL HE B TOM, 4YTOOBI MOJY4YUTh BCIO HMHPOPMALHMIO IO TeMe, a B OCBOCHHUHU
Q)yHHaMeHTaHBHI)IX npo6neM AUCHUIIIIMHBI, METOAOB HAYYHOT'O ITIO3HAHUA, HOBEHUIITHNX HOCTI/I)KGHI/Iﬁ
HayyHOil  wMblcmu. B ydeOHOM  mpomecce  JIeKIMsS — BBIIOJHAET — METO/0JIOTHYECKYIO,
OpraHU3alMOHHYI0 M MH(QOPMAIMOHHYI0 (YHKIUH. JIeKius pacKpbIBaeT MOHATUHHBIA ammapat
KOHKpETHOH oO0jacTu 3HaHUs, e€ MpoOJieMbl, JaeT LEJNbHOE IPEICTaBIeHHEe O TUCHUIUIMHE,
IMMOKAa3bIBACT B3aMMOCBA3b C APYIrUMU JUCHUIIIIMHAMMU.

[TnanupyeMbl pe3yabTaThl P OCBOEHUH 00YUYaIOIIMMCs JIGKIIMOHHOTO MaTepuana;

— IOJY4YE€HHE COBPEMCHHBIX, HCJIOCTHBIX, B3aMMOCBA3aHHBIX 3HaHI/II\/'I, YPOBC€Hb KOTOPBIX
ONpEIENAETCS HEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € MPENoJaBaTeseM;
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— pasBuTHE  NPO(EeCCHOHATBHO—ICTIOBBIX  KAauecTB, JIOOBU K  MpeaMeTy W
CaMOCTOSITEJIbBHOT'O TBOPYECKOTO MBIIIIJICHUSI.

— TOSBJICHHUE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSITEIILHON paOoTHI,

— TMOJIy4YeHHUE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHUSI HAYKU U TEXHUKH M O MPOTHO3E
WX Pa3BUTHUS Ha OJIMDKAUIIINE TOJIBI;

— HAy4YUTCS METOJIWYECKH 00pabaThiBaTh MaTepuan (BBIICTATh TJIaBHBIC MBICTH U
MOJIOKEHUS, IPUXOIUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH UX B Pa3IMYHBIX (HOPMYIUPOBKAX);

—  TIOJYy4YEHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIeKuMOHHBIA  MaTepuall MOKET  COINPOBOXKIATHCS  JEMOHCTpaluMed  ClailioB |
WCIIOJIb30BAHUEM Pa3/laTOYHOrO0 Marepuajga TMpu IPOBEACHUM KOPOTKHUX JHUCKycCHM 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

MeToauyeckue yKa3zaHusi Uil OOyYalOMXCS IO TPOXOKIEHHI0 MPAKTHYECKHX
3aHATHH

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX ()OpPM OpraHU3alMH y4eOHOTO
mporecca, 3aKII0YArONIasIcs B BHIMOTHCHUH OOYYAIOIIMMHUCS TOJ PYKOBOJCTBOM TPEIOIaBaTENs
KOMIUIEKCA YUYEOHBIX 3aJlaHUH C TIIeJIbI0 YCBOCHHUS HAYYHO-TCOPETHYCCKUX OCHOB YyUeOHOU
JTUCHHUTITMHBI, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITEIBHOCTHU.

[enpr0 mMpakTHUECKOTO 3aHATUS Il O0y4YaroIIerocs: SIBJISETCS MPUBUTHE OOydaroiemcs
YMEHHH U HaBBIKOB MPAKTUYECKOU IEATEIHHOCTH 110 U3y4aeMOM TUCIUILINHE.

[Tnanupyemble pe3ynabTaThl IPU OCBOSHUU 00yYaronIeMcsl MPAaKTUYECKUX 3aHSITHIA:

— 3aKperuvieHue, YrIyOJeHHe, pacllMpeHue W JIeTaau3alus 3HaHUW [P PEHICHUH
KOHKPETHBIX 33714,

— pa3BUTHE [O3HABaTEIbHBIX  CIIOCOOHOCTEH,  CaMOCTOSTEIBHOCTH  MBIIUICHHS,
TBOPYECKON aKTHUBHOCTH;

— OBJAJICHHME HOBBIMH METOJaMH M METOJUKAMU HW3y4YeHUS KOHKPETHOW y4ueOHOM
JIUCILHUILIMHEL,

— BBIPpAOOTKAa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJXYYEHHBIX 3HAHMHA s
BBITIOTHEHMS 3aJJaHHNI;

— ofecrnieyeHre palMOHAIBHOTO COYETaHHsI KOJUIGKTHBHOW W WHAMBHIYaTbHOU (opm
o0OyueHusl.

DyHKINN MPAKTUYECKUX 3aHATUH:

— TIO3HaBaTeJIbHAs;

— Ppa3BUBaroLIas;

— BOCIHTATENbHAS.

ITo xapakTepy BBIOJHSAEMBIX OOYYAIOIIUMCS 3aJaHUi MO TNPAKTHUECKUM 3aHATHUAM
NOpa3AeIsA0TCs Ha:

— O3HaKOMMTEJIbHBIE, IPOBOJIMMBIE C LENbIO 3aKPEIUICHUSI M KOHKPETU3ALUU U3y4E€HHOTO
TEOPETUYECKOr0 MaTEpHaa;

— aHaJIWTUYECKHE, CTaBAILIME CBOEH LeNbI0 MOJyueHHEe HOBOW WMH(pOpMalMU Ha OCHOBE
(dbopMa30BaHHBIX METOJIOB;

— TBOpYECKHE, CBA3aHHBIE C MOJIY4YEHHEM HOBOH MH(POPMALMU MYTEM CaMOCTOSATEIBHO
BBIOPAHHBIX MOIXO00B K PELICHUIO 3a]1ay.

@opMBl  OpraHu3allUd MPAKTUYECKUX 3aHATUH ONPENENAIOTCS. B COOTBETCTBHM  CO
cnenu(uyeckuMU OCOOCHHOCTAMU Y4eOHOM IUCHMIUIMHBI M HesdssMu oOyudeHus. OHM MOTyT
IIPOBOAUTHCS:

— B MHTEpaKTUBHOW (hopMe (peleHre CUTYallMOHHBIX 3a]1a4, 3aHATHS 110 MOJIEIMPOBAHUIO
pEAIbHBIX YCIIOBMM, JEJIOBBIE WIPbI, WIPOBOE IPOECKTHUPOBAHHE, WMUTAIMOHHBIE 3aHSTHS,
BbIE3JHbIC 3aHATUS B OpraHu3zauuu (MpeanpusTusi), JenoBas y4deOHas Wrpa, poJieBas uIpa,
IICUXOJIOTMYECKUH TPEHUHT, KE€IC, MO3rOBOM IITYPM, IPYIIIOBbIE JUCKYCCHH);
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— B HE MHTEpakTHUBHOWU (opme (BBIMOJHEHUE YMPaXHEHUW, pElIeHHE TUIOBBIX 3a/ad,
pellieHne CUTYal[MOHHBIX 3a]1a4 U APYToe).
MeTtoauka IpoBeeHHs TPAKTUUYECKOTO 3aHATUS MOXKET OBITh Pa3IMYHOM, IPH 3TOM Ba)XKHO

JNOCTHKEHHUE OOIIe eI JUCIUILINHEI.

TpedoBanus K NPOBeIeHUIO MPAKTHYECKUX 3aHATHI

[IpakTudeckue 3aHATHS TPOBOMATCS B BHJIE OOCYKICHHS OCHOBHBIX THIIOB 3aj1ad,
CBSI3aHHBIX C TECOPETHUYECKHMH BOIPOCAMH, PACCMATPUBACMBIMHU B JIEKIIMOHHOM Kypce W B BHIE
pa3bopa BOIPOCOB, KOTOPbIE MOT'YT BOBHUKHYTh y CTYJIEHTOB IIPU OCBOEHUU MaTepHUaa.

MeTtoauueckue yka3aHus MO MPOBEICHUIO MPAKTUUYECKUX 3aHSITHIA NMPUBEACHBI B CIEIYIOIINX

nocobusx umeronuxcs B 6ndauoreke ['YAIl B Harle4aTaHHOM U 3JI€KTPOHHOM BHJIE:

1. Mexanuka. KonebGanust u BonHbl. Tepmomunamuika. CoopHuk 3amau //M.M. Komanenko,
I0.A. Ky3ueuos, M.H.Kyns6unkas, H.I1.JIaBposckasi, H.H.JIutBunosa, E.B. Mouaps ,
IO.A. HoBukoBa, B.®. Opnos, [.E.Ilorapes, B.K. Ilpununko, E.B. Xonunesa. }O.H.
[apes, B.b.1llanuu, b.®.11udpun, C.5. Hlepdak 2010. 84 c.

2. OnextpuuectBo.  Marnetusm.  Onrtuka.  COopuuk  3amay. //M.U.  Kosanenko,
H.I1.JIaBpoBckasi, H.H.JIurBunosa, E.B. PyrtekoB. FO.H. Iapes, b.®.lludpun, C.A.
[ep6ak 2013. 80 c.

3. KBanroBas ¢usuka. CoOopuuk 3amau //, WM. Kosanenko, H.II. JlaBpoBckas, H.H.
JlutBunosa, B.®. Opinos, I'.JI. Ilnexorkuna, B.K. [Ipununko, E.B. Pytekos, FO.H. Ilapes,
C.4 lllepbak, 2004, 56¢.

MeToauyeckune yka3aHus JJisl 00y4aIOIIHXCS MO MPOXO0KIEHHUIO J1a00PaTOPHBIX padoT

B xoze BbIoaHeHUs 1a00paToOpHbIX paboTa 00yJyarouIuiics JOHKEH yIIIyOUTh U 3aKpEeNUTh
3HaHMSI, IPAKTUYECKHE HABBIKU, OBJIAJETh COBPEMEHHON METOJAMKOM U TEXHMKOH 3KCIIEpUMEHTa B
COOTBETCTBUM C  KBaJU(UKALMOHHOW  XapakTepUCTHKOW  oOydaromieroca.  BoinmonHeHue
71a00paTOPHBIX PabOT COCTOMT U3 SKCIEPUMEHTAIbHO-IIPAKTUYECKON, PACUETHO-aHAIUTUYECKOU
qacTel ¥ KOHTPOJIBHBIX MEPOIPUATHI.

BeinmonHenue mabopaTopHBIX pPabOT 0OydaroOIMMCS SBISETCS HEOTHEMJIEMOM YacThiO
U3y4eHHs] JUCLHMIUIMHBI, OIpenesiseMoi y4yeOHbIM IUIAaHOM UM OTHOCUTCS K CpEICTBaM,
00ecreyrBaroIUM pelIeHUe CIeTyIOIX OCHOBHBIX 33/Jau y 00y4aromerocs:

— IpHOOpeTeHHEe HABBIKOB MCCIIEOBAHUS MPOLIECCOB, BJICHUN U 0OBEKTOB, U3y4aeMbIX B
paMKax JaHHOW AUCHUIUINHBL

— 3aKpeIUIeHHe, pa3BUTHE M JeTaju3alus TEOPETUYECKUX 3HAaHWM, MOJYYEHHBIX Ha
JCKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIMHE;

— TNpHOOpEeTeHHEe HABBIKOB CaMOCTOSATENIBbHOM paboThI ¢ 1a00paTOpPHBIM 000PYIOBAaHHEM U
npubopamu.

3aganue ¥ TPeOOBAHHUSA K NIPOBEICHHIO JIA00PATOPHBIX padoT
B Teuenme cemecTpa KakAbld CTYJIEHT B COOTBETCTBHM C paboueld mMmporpamMMoil 1o
quciuminie OU3nKa JOJKEeH BBIMOJIHUTH ONPEeNIEHHOE YUCIIo 1adopaTopHbIX padboT. Ha kaxyro
71a0opaTOpHyIO pabOTy IUTAHUPYETCS HE MEHee JBYX 3aHATHH: OJJHO — Ha BBINOJHEHHE U3MEPEHU,

M OJJHO — Ha 3alIMTy OTYECTA. OTueT nmuIeTcs He BO BpeMA SaHSITI/Ifl, a JoMa UJIn B OuOIMOTEKE.
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B nauane cemectpa 10 Hayana 3aHATUH CTYACHT JOJDKEH OBITh NPOWHCTPYKTUPOBAH IIO
TEXHHKE OE30MacCHOCTH TMPHU MPOBEACHUM JIa0opaTOpHBIX pabor mo ¢usuke. lIpoxoxmeHue
MHCTPYKTaxka (GUKCUPYETCs B CIIEUATBHOM KYpHaJie; TaM HY>KHO 0053aTeJIbHO PacIucaThCsl.

B nmaGopaTtopuio CTyIeHTHl JOJDKEH MPUXOAUTh MOATOTOBIECHHBIMU K Ha3HA4eHHON paboTe.
HeoOxomumo 3apaHee mpouyuTaTh omnucaHue pabOTbl U TEOPETUYECKHE CBEACHUS U3
COOTBETCTBYIOILIETO pa3zeina Kypca. He 3a0biBaiiTe 0 peKOMEHI0BaHHOM JIUTEpaType U 00s13aTEIbHO
MOJTy4uTe B OMOIMOTEKE BCE MTOCOOMUsI, BBITyCKaeMble Kadeapoi.

BoimonuaTe paboTy CTyIEHTY pa3pemiaercs, JUIb IOCe JOMYCKa, MOJIY4E€HHOTO IMOoCie
Oecenpl ¢ mpenonasatenemM. [IpernonaBaTens 10KeH yOSAUTHCS, YTO CTYACHT IOHUMAET:

KaKHe SIBJICHUS OH OyneT HaOJIto1aTh U UCCIIeI0BATb;

KaKas 11eJIb IIEpe]] HUM [10CTABJICHA;

KaKUMH PUOOpaMH U KaK BEAyTCs U3MEPEHNUS;

KaK CJIelyeT MIPOBOAUTh IKCIIEPUMEHT.

[TomryueHHBIH JOMycK K paboTe OTMEYaeTcs IperoaaBaTesieM B KypHaJe.

B mpouiecce BbimonHeHus 1a00paTOpHON pabOThl HY)XHO 00s3aTENbHO 3alOJHUTH MPOTOKOI
U3MEpeHui. Y KaXJ0TOo CTYACHTa MPOTOKOJ W3MEPEHHUHl JODKEH OBITh CBOM; BEACHHUE OJHOTO
IIPOTOKOJIAa HECKOJIBKUMHU CTYAEHTaMHU BMECTE€ He Jomyckaercsa. [IpoTokon Bemercs Ha JuCTe
dopmata A4. B mpoTOKOJIe TOJDKHO OBITh OTPaXKEHO:

TOYHOE IOJIHOE Ha3BaHUE U HOMEP JIabopaTOPHOU pabOThl B COOTBETCTBUU C METOAMYECKUM
rnmocoouemM;

dbamMunus, THUIUAIIBI CTYIGHTa U HOMEP TPYIIIBL;

dbamMuIMs 1 MHUIUAIBI IPEO/1aBaTeNs,;

TabJIMIla TEXHUYECKUX XapaKTePUCTUK U3MEPUTENBHBIX TPUOOPOB (Ha3BaHUE pudopa, pabouunit
JMana3oH, 1eHa JIeJIeHMs], KJIAaCC TOYHOCTH U JIp.);

napaMeTpbl yCTaHOBKU, HA HEW yKa3aHHBIE,

pe3yJIbTaThl H3MEPECHUI;

JlaTa U MOAINHUCH CTYJEHTA.

Bce 3anucu JOJKHBI BECTUCH aBTOPYYKOH, IMAPUKOBOM, KaIWJUIAPHON WIIU I'eJI€BOM PYUYKOU.
3anuch HaOMIOIEHUH M TaHHBIX KapaHAalIoM He JI0MYCKaeTcs, KapaHIallloM MOXHO JIMIIb YePTUTh
Tabmuipl ¥ rpadguky. Bepenne «4epHOBUKOB IMPOTOKOJIA» U MEPENHUChIBAHUE UX B KOHIIE 3aHATHS
HAYUCTO HE PEKOMEH[IYeTCs; 3TO HEeHY)KHas TpaTa BPEMEHHU M BO3MOXHOCTb JOMYCTHTH OLIMOKY
npu nepenucbiBaHuU. CTapaTeNbHOCTh U AKKYPATHOCTB JIyYIlle IPOSIBUTH TPU OPOPMIIEHHH OTYETA.

[To oxoHUaHUM M3MEPEHHI MPOTOKOJ 00s3aTEeNIbHO JaeTcs Ha MOJNUCH IMpernojaBaTento. bes
TOW MOAMMCH TPOTOKOJI CUUTaeTcsl HeaeucTBUTENnbHBIM. [loamuch cTyaeHTa B IPOTOKOJIE
0003Ha4yaeT, 4TO OH OTBEYAeT 3a BCE IPOBEJICHHBIE W3MEpPEHHUs, a MOJIUCH IpernojaBaTess
O3HA4aeT, 4ro paldoTa JEHCTBUTENIBHO BBHINOJHSUIACh W YKa3aHHbIE 3HAUYEHUS JIEHCTBUTEIBHO
MIOJIy4Y€HBbl UMEHHO TE€M CTYJEHTOM, KOTOPBIN COCTABUJI IIPOTOKOJI.

I[To pe3ynbraTaM, 3aMKCUPOBAHHBIM B IPOTOKOJIE U3MEPEHUH, CTYJIEHT J0Ma MHIIET OTYET U
3alUIACT €ro Ha cieAyroueM 3ausaTun. [lpu 3ammre oTuera MOTyT OBITh 3a/laHbl JTF00ObIE BOIIPOCHI
[0 TEOPUHM H3Y4aeMOIO SBJIEHUS M IO IIOJIYyYEHHBIM pe3ylbTaTaM. 3a MPUHATBIA OTYET
IpenojaBaTesb BBICTABISET CTYACHTY OLEHKY M IOCJ€ 3TOro cooOLIaeT HOMEp W Ha3BaHUE
cienmyromel 1abopaTopHO pabOTHI.

Crtpykrypa u ¢popma oT4eTa 0 1a00paATOPHOI padoTe
OTyYeT N0MKEH COAEPKATh CAEAYIOIINE Pa3Iebl:
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1. Llenb paboTsl.

Omna chopmMynrpoBaHa B ONKMCAHUU JTA00OPATOPHOM pabOThI, OTTYy/a €€ CIEAYET MepenucaTh.

2. Onucanue J1abopaTOPHOM YCTAaHOBKH.

Ornucanue yCTaHOBKH JIOJKHO OBITh KpaTkuM. ClielyeT OrpaHUuYUThCS (PYHKIMOHAIBLHOW WM
JNEKTPUYECKON cXxeMoil ycTaHOBKM. He HY)XHO NpHUBOIUTH BHEIIHEro BHaa npubopos. [lanee
HEOOXOUMO OMHCATh OJKCHEPUMEHT M MEPEeYUCIUTh HU3MEpHUTENbHbIe NpuOOpbl B TabmuIe
TEXHUYECKUX XAPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIa U3MEPEHU.

3. PaGouune GpopmyIbL.

PabourMu Ha3bIBAIOTCS TOJNBKO T€ (OPMYIIBI, IO KOTOPHIM HEMOCPEICTBEHHO MPOU3BOISATCS
BBIUUCIICHUST HccieayeMbix BenuuunH. CreBa B (opmylie JOMKHO CTOSTh TO, YTO CIEIyeT
OTIpeNIeNIUTh, CIIpaBa - TO, YTO MU3MEPSIIOCH B paboTe WM M3BeCTHO. Bee mpuBenenHbie HOpMyIIbl
JIOJIKHBI OBITH IPOHYMEPOBAHBI.

BeiBon dopMyn U NpPOMEXKYTOUHBIE BBIPRXKEHHUS B 3TOM pasjiele MPHUBOJIUTh HE HYXKHO.
@opmynbl A BBIUMCICHUS TMOTPEIIHOCTeW M MPOBEIEHUS MaTeMaTH4yeckol o0padoTKu
pPE3yNbTATOB U3MEPEHUN B 3TOM Pa3/eiie TOXKE HE MPUBOJIATCS.

4. Pe3ynbTaThl U3MEPEHUM U BHIYUCIICHUI.

B sTtoM pa3znmene ordera MODKHBI OBITh NPUBEACHBI BCE HW3MEPEHHBICE WM BBIYMCICHHBIC
pe3ynbratel. Ilo BO3MOXXHOCTH, WX HYKHO MpEACTaBIATh B BHJE HaMSIAHBIX Tabmun. B
NPUBOIMMBIX 3HAUCHHSIX HEJB3s OCTABIIATH JIMIIHHUE JCCATHYHBIC paspsabl (moapodHee 00 3ToM
noiier peubr Hmwke). B paboTe MokeT OBITb HECKOJIBKO 3aJaHUM, BCE OHM JOJDKHBI OBITh
MIPUBEJEHBI B 3TOM pas3fele.

5. Ilpumepsl BEIUUCIICHUH.

B aTtoM paznene ordyera AOKHBI OBITH NMPUBEICHBI MOAPOOHBIE MPUMEPHl BBIUYUCICHUN IO
Kaxaou paboueit popmyse. He Hy)KHO MPUBOAUTH BCEX BBIYUCIICHUM, BIIOJTHE JOCTATOYHO OJHOTO
npruMepa 1Mo Kaxaoi ¢hopmyse. DTOT pa3aen HyKeH ISl TOro, 4TOObI MPEnogaBaTeNio ObUIO Jerde
HalTH OIIMOKY B BBIUYMCIICHUSX WIM U3MEPEHUSIX, €CIIN TAKOBBIE BCTPETATCS.

6. Boruucienue morpemnHocTe.

B sTom paznene oryera NOJKHBI OBITH MpPEICTABICHBI (POPMYJIIBI, IO KOTOPHIM MPOBOMIACH
MaTemaruueckas oOpaboTka pe3ynbTaToB H3MepeHHid. J[OMKHBI OBITH BBIBEACHBI (POPMYIBI, MO
KOTOPBIM BBIYUCIISUIUCh CUCTEMATUUECKHUE U CIy4ailHble MOTPEUTHOCTH U MPEACTaBIEHbI PUMEPHI
BBIYMCIICHUM 110 KaKI0M U3 HUX.

OTOT pasfen oTyeTa caMblil CIIOKHBIA JUIs CTyAeHToB. [lo Hemy Gojblle BCero BOIPOCOB, B
HeM Oosblie Bcero omuoOok. Teopus morpemHocTedl 0ObBIYHO ObIBa€T HamucaHa JJis
MOJIFOTOBJIEHHOI'O YUTATEJsl, 3HAKOMOTO C BbICIIEH MaTeMaTukoi. B Hacrosiem nocoOun aBTOpHI
MOCTapaJIiCh OCTABUTH JIMIIb CAMOE BaYKHOE 10 ATOM TEME M U3JI0KUTh MaTepua o BO3MOKHOCTU
POCTO.

7. I'papyku 1 pUCyHKH.

HeGonpme rpaguku W pUCYHKH pa3MEIIAlOTCsl B TeKcTe, a Oomnbiiue - ¢dopmara A4 -
OPUBOJAATCS Ha OTAENbHOM JucTe. B mo0oM ciyyae OHH JIOJDKHBI OBITH TOANUCAHBI U
IPOHYMEpPOBaHbl, Ha HUX JOJDKHBI OBITh CCBUIKM B TeKcTe oTdeTa. ['paduxu o00s3aTenbHO
BBITMIOJHAIOTCS Ha MWJUIMMETpoBOil Oymare. Ha kaxmoil ocu nomkHO ObITh 0003HA4YEHO, Kakas
BEJIMYMHA M B KaKuX €IUHUIAX BJOJb Hee OTKIajbiBaeTca. Ha caMux ocAX [OJKHBI OBITh
HAHECEHbI TOJIBKO Y3JIbl KOOPAMHATHOHN ceTku. M3MepeHHble Ha ONbITE€ 3HAUEHUS MOANKCHIBATh Ha
ocsix He cneayer. Ha rpadux oO0s3aTeabHO HAHOCATCA BCE HKCIEPUMEHTaJbHbIE TOYKH, M
IPOBOAMTCA COEAMHSIOMAs HUX JUHHUA. OKOJO OAHOM WIM HECKOJBKHUX TOYEK OTKIIAJbIBAKOTCS
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CHCTEMaTHYECKHE TIOTPEIIHOCTH COOTBETCTBYIOUINX M3MEpPEeHUH (moapodHee 00 3TOM MOHAET peyub
HUKE).

8. OxoHUaTeNbHbIE PE3YyJbTAThl, UX O0CYXKJACHHE, BHIBOJIBI.

B srom pasnene ordyera Hy)KHO MOJIBECTH UTOT MpojeliaHHOW paboTel. CrieqyeT Hamucarb,
KaKHe MOJTY4YEeHbI BEJIMYMHBI, U C KAKUMU MOTPEUTHOCTIMU.

Ecnu u3mepenus: mpoBOAMINCH Pa3HbIMH METOAAMH, TO OOSA3aTEIbHO HY)KHO CPaBHHUTH 3TU
pe3yJbTaThl U UX MOTPEIIHOCTH, CACNATh 3aKII0YeHIEe, KaKOi METOI JIydllle, TOUHee, y1o0Hee.

Ecnu um3BecTHO TabiaMyHOE 3HAYEHHWE W3MEPEHHOW BEIMYHUHBI, TO HYXHO O0053aTEIbHO
CPaBHMTH €T0 C MOJYyYEHHBIM Ha OIBITE 3HAYEHUEM U J1aTh apryMEHTHUPOBAHHOE 3aK/II0UEHUE 00 UX
COBIAJICHUU WJIM HECOBIIAJICHUU.

Ecnu B pabore 3HaueHHWs] OJHOW M TOW K€ BEJIWYHMHBI IMOJYYCHBI SKCIEPUMEHTAIBHO H
TEOPETUYECKH, TO ITH PE3yJbTaThl HYKHO O00s3aTEIbHO CPAaBHUTh M JaTh apryMEHTHUPOBAHHOE
3aKJII0oueHue 00 X COBMA/ICHUU WIIM HECOBIAICHUU.

B cmyudae, korma MeXAy CpaBHMBAaeMbIMH BEIMYMHAMH HUMEIOTCS  HEIOIYCTHMbIE
pacxXoKJIeHUsl, 3TO HYKHO 0053aTelbHO OTMETHUTh B OTYETE M BBICKA3aTh MPEIINOJIOKEHHUE O
BO3MOJKHBIX [TPUYMHAX 3TOTO HECOBIAJACHMUS.

Ecnmu B pabore CTaBWIOCH LENBIO MPOBEPUTH KAKOW-TO (PM3MUECKUI 3aKOH WM U3YyYUThH
SBJICHUE, TO B IAHHOM pa3jieie He00X0IMMO J1aTh 0OOCHOBAHHBIM OTBET HAa OCTABJIEHHBINA BOIIPOC.

BbiBoA 10MKEH COOTBETCTBOBATH 1IEJIN PAOOTHI.

TpebdoBanusi K 0(p)OpMIIEHUIO OTHYETA 0 JIA0OPATOPHOIT padoTe

Otuer no nabopaTopHOU paboTe JOMHKEH BBIMOJIHATHCS Ha nuctax (opmara A4. 3amucu Ha
JUCTaX BEAYTCS TOJBKO C OAHON cTOpoHbl. [lo kpasm mducra JomKHA OBITH OCTaBlieHA paMKa
mUpUHON He MeHee 20 MM. DTy paMKy pHCOBaTh Ha JIMCTAaX HE HY)KHO, HO M 3aCTyIaTh 3a HEE HE
cienyer. B pamke B BEpxXHEM [0JIE HYXHO JIMIIb IIOCTaBUTh HOMEpP CTpPaHUIIBL.
[TpoHyMepOBaHHBIMU JIOJKHBI OBITH BCE JUCTBI OTYETa, HauumHasi ¢ Tperbero. llepBbril maucrt —
TUTYJBHBIA U BTOPOU JIUCT — IPOTOKOJ U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucath oT pyku. Eciu Bel ucnonb3yere dyxue 3aroTOBKU, TO OYAbTE FOTOBBI
0TBEYATh 3a BCE «3aMMCTBOBAHHbIE» OIIMOKH, KOTOPbIX ObiBaeT MHOro. CkazaHHOE B PaBHOM Mepe
OTHOCUTCS K (opmynam, koTtopele Bbl mojacmorpenu y KOro-to, a He BbiBenu camu. Jlydme
cpocuTh npenonasarens. OH NOACKaKET WK IPOBEPUT, IPABWIBHO JIM y Bac mosy4nsocs.

TutynpHbIi TUCT pabOTHl MOXKET OBITH HAMMCaH OT PYKM WJIM HaledaTaH Ha TpPUHTEpe.
DNEKTpPOHHAs BEPCHsI TUTYJIBHOTO JInCTa HaxoauTcs Ha caite I'Y Alla.

Mertonuyeckue yka3aHHs 110 BBINOJIHEHHUIO JAOOPAaTOPHBIX pabOT MPUBEACHBI B CIEAYIOLIUX
nocoOusx numeromuxcs B oudnmoreke 'Y AIl B HarleuaTaHHOM U JIEKTPOHHOM BHJIE:

4. Mexanuka. KoneOanus u BosHbl. MonekynspHas ¢usuka. JlabopaTopHblii NpakTUKYM

//.M. KoBanenko, H.II. JlaBpoBckas, H.H. JlurBunora, I'.JI. [Inexorkuna, JI.E. [Torapes,
B.K. Ilpununko,. FO.H. Lapes, b.®. Hludpun, 2014, 132 c.

5. DnextpuuectBo U MaruetusM. Jlaboparopusiit npaktukym// /E.H. Kotnukos, C.4. Illepbak,
WU Kosanenko, I0.A. Ky3uenos, M.H. Kyns6unkas, H.I1. Jlaposckas, H.H. JIutBunosa,
['.JI. Inexotkuna, B.K. Ilpununko, E.B. Pytskos, , FO.H. Lapes, b.®. lludpun, 2010,84
c.

6. BonroBass ontmka JlaGoparopueiii npaktukym //E.H. Kormmkos, W.IT. KpekrtyHosa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tponun 2013 68 ¢

7. KanroBas ¢usuka. JlaGopatopubiii mnpaktukym //I'A. BecumueBa, N.M1 Kosanenko,
H.IT. JlaBpoBckas, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpununko, C.I1.daxees,
E.B.Xonunesa, FO.H. Ilapes, b.®. ludpun, 2008, 80 c.
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Metoanyeckue yka3aHusli AJsi O0YyYAKIIMXCH MO NMPOXO0NKAEHHI) CAMOCTOSTEIbHOM
padoThI

B Xxo/e BBIMIONHEHUS CaMOCTOSITEIBHON PabOTHI, OOYUYAIONIUICS BBIMOIHIET PaboOTy IO
3alaHUI0 U IPU METOJIMYECKOM PYKOBOJCTBE IpENoAaBaressi, HO 0€3 €ro HEeNnocpeiCTBEHHOIO
y4acTHsl.

B mnporecce BBINONHEHHS CAaMOCTOSTENbHOM paboThl, y oOywaromierocs (opMupyercs
1enecoo0pasHoe MIaHUpOBaHUE PabOuero BpeMEeHH, KOTOpPOe MO3BOJIAET UM pPa3BUBATh YMEHHS U
HABBIKM B YCBOCHHH M CUCTEMAaTHU3allMK MpUoOpeTaeMbIX 3HaHUN, 00ecleurBaeT BBICOKUN YPOBEHb
YCIIEBAeMOCTH B MEePHO]l 00yUEHHsI, TOMOTAeT MOJTYYHTh HABBIKH MOBBIIICHUS MPO(PECCHOHATBHOTO
YPOBHH.

MertoauueckumMu MaTepHalamu, HANpPAaBJISAOIIMMU CaMOCTOSATEIIbHYIO paboty
00yJaromuxcs ABISETCS Y4eOHO-METOUYECKHUI MaTepuall M0 TUCIUIUINHE, TPUBEICHHBIN B M. §-
10.

Metoauyeckue ykasaHHsl JJsi O0y4aroIIMXcs IO NPOXOXKICHHIO IPOMEKYTOYHOH
aTTrecTanuu

IIpomexyTouHas aTTecTauus o0yyaroImuxcs IPEelyCMaTPUBAET OLICHUBAHUE
IIPOMEXYTOUHBIX M OKOHYATENbHBIX PE3yJIbTaTOB OOydeHus o AucuuiuimHe. OHa BKIIOYAET B
ceost:

— 9K3aMeH — (opMa OLIEHKU 3HaHUM, MOJy4EeHHBIX 00y4aroluMCs B MpOLecce U3yYEeHUs
BCEH TMCIMIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSATENIbHON paboThl, CIOCOOHOCTH MPUMEHSTh UX
JUISL  pELIeHUs] MPaKTUYECKUX 3aJad. OK3aMeH, KaK [paBWiIO, MPOBOAUTCS B IEPUOJ
9K3aMECHALIMOHHOM CECCHM M 3aBEpPIIACTCS AaTTECTAlMOHHOM OLIEHKOW «OTJIMYHO», «XOPOILIOY,
«YAOBIIETBOPUTEIBHOY, HEYIAOBIECTBOPUTEILHOY.

— 1uddepeHIMpPOBaHHbIM  3aueT — 93T0 (opMa OLEHKM 3HAHUHM, IOJy4EHHBIX
o0yyaromuMcsl IpU M3YYEHUU IUCLUIUIMHBL, MPH BBINOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4yHO-UCCIIEN0BATENbCKUX PA0OT M MPOXOKICHUM MPAKTHK C aTTECTAllMOHHON OLEHKOM
COTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHO.

Cucrema OLEHOK IIpU NPOBEICHUM IPOMEXKYTOUYHOM aTTeCTAalluM OCYLIECTBIIAECTCS B
cooTBeTcTBUU C TpeboBanuamu [lonmoxenunii «O TeKylmleM KOHTPOJE YCIEBAaEMOCTH U
NpPOMEXYTOUHOM arrtectauuu cryaeHToB ['YAII, oOyuarommuxcss 1o HporpamMmbl  BBICHIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIEHKH KadecTBa Y4eOHOW pabOoThI
ctyneHToB B ['YAII».



JIucT BHECEHUsI U3MEHEHUH B pabouyIo MPOrpaMMy AUCIUTUIHHBI
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JlaTta BHECEeHUs
W3MCHEHHH U
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Jara u Ne
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