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AHHOTaUs

Jucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 0Opa30BaHUS
— TporpaMMy CIEIUaTUTeTa M0 HampaBieHuio mnoarotoBku/ crenuansHocTH 09.05.01
«[IpuMeHeHne ¥ S3KCIUTyaTallds aBTOMATH3MPOBAHHBIX CHCTEM CIEIUAIBHOIO Ha3HAYCHHS»
HAIPABIEHHOCTH «ABTOMATU3UPOBAHHBIC CUCTEMBI 00pa0OTKH MHGOPMAIIUU U YIIPABICHHS.
Hucnunmuna peanusyercs kadeapoit «Ne3y.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

OIIK-1 «CnocobeH ucnoiab30BaTh MOJI0KEHHS], 3aKOHBI M1 METOJIbl €CTECTBEHHBIX HayK U
MaTEeMaTUKH JJI PEHICHUS 3a]1a4 HHXXCHEPHOU JEATEIbHOCTH

CopepxaHue AUCHUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C MpobiIeMamu
o0miei (hU3HKH.

[IpernogaBanre JUCHMIUIMHBI MpeaycMaTpuUBaeT cieayromue (Gopmbl OpraHu3aliu
yu4eOHOrO  Tpolecca: JeKIuHW, JabopaTopHble  pabOThl,  MPAKTUYECKHE  3aHATHS,
camocTosTeNbHas paboTa CTyJeHTa, KOHCYJIbTALlUU.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI

KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OOmast TpyA0eMKOCTh OCBOSHUS JHUCUUILIMHBI COCTABISCT 7 3a4eTHBIX eIuHUI, 252

qaca.

S3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

-[10Jy4eHHE CTYJICHTaMU HEOOXOAMMBIX 3HAHUH M HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-IIPEJCTaBICHUE BO3MOXHOCTH CTYIEHTaM pa3BUThb U IPOJEMOHCTPUPOBAThL HABBIKM B
U3MEPEHHSIX, BBIYMCIICHUSAX U 00pabOTKe Pe3ysIbTaTOB U3MEPEHHIA;

-CO3/IaHME  TIOJIICP>KHUBAIOIIICH
TEXHUYECKUX JUCIUILINH.

oOpazoBareapbHOU

Cp€abl ImpfroaaBaHHA TSI  OCBOCHHA

1.2. JlucuuminHa BXOJIUT B COCTaB 0053aTeIbHON YacTH 00pa30BaTeIbHON MPOTrPaMMBbI

BEICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb MIAHUPYEMBIX PE3YJITATOB OOYUEHUS M0 AUCLUHUIIIMHE, COOTHECEHHBIX C

IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbprare m3ydeHus AUCHUILIMHBI OOyYaIOIMKCS JODKEH 001alaTh CIASAYIOIIMMHA
KOMIIETCHIIMSIMU WM UX 4acTAMU. KOMIIETEeHIIMN U MHIMKATOPBI UX JOCTUKEHUS TPUBEACHBI B

KO,Z[ 1 HAMMCHOBAHHC MHAHWKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

Tabymue 1.
Tabnuna 1 — [lepeueHs KOMNETEHIINI U UHAUKATOPOB UX JTOCTHKEHUS
Kon u
Kareropus (rpymma
pus (rpynna) HanMEHOBAHUE
KOMIIETEHIINHU
KOMIIETEHIIN

OIIK-1 Coocoben

UCIIOJIb30BaTh
MOJIOKECHMS,
3aKOHBI U METO/IbI

O6menpodeccuoHanbHbIE | €CTECTBEHHBIX

KOMITCTCHIIHH HayK U

MaTEeMaTUKH JJIs
pelieHus 3aaau
WHKEHEPHOM
JIeATETbHOCTH

OIIK-1.3.1 3HaTh MaTeMaTHYCCKUE,
€CTECTBEHHOHAYYHbIE U COLIMAJIBHO-
SKOHOMHYECKHE METOBI JIJISI UCTIOJIb30BAHMS
B NMPOECCUOHATBHOM JIEATEILHOCTH
OIIK-1.VY.1 ymeTs pemath HeCTaHAAPTHBIE
npodeCCHOHANIbHBIC 33J1a4H, B TOM YHUCJIC B
HOBOH WJIM HE3HAKOMOM CpeJie U B
MEXKIUCIUTIIIMHAPHOM KOHTEKCTE, C
MPUMEHEHUEM MAaTeMaTHUYECKUX,
€CTECTBEHHOHAYYHbIX, COLUAIIbHO-
YKOHOMHYECKUX H MPO(ecCHOHATBHBIX
3HaHUM

OIIK-1.B.1 Bi1ageThs HaBBIKAMH
TEOPETHYECKOT0 U 3KCIIEPUMEHTATIBHOTO
uccre0BaHus 00BEKTOB MPohecCHOHATBHOM
JIeSITEIbHOCTH, B TOM YHCJIE B HOBOU WJIH
HE3HAKOMOM cpejie U B MEXAUCITUTIIMHAPHOM
KOHTEKCTE

2. Mecro nucuumaussl B ctpykType OI1

I[I/ICI_II/IHJ'II/IHS. MOXCT 6a3I/IpOBaTBC$I Ha 3HaHUAX, paHCC HpI/I06p6TeHHLIX O6y‘laIOIJ_[I/IMI/IC$I

MIPU U3YYCHHUH CIICTYIOIIUX TUCIUIUIAH:
— MareMaTudecKkui aHaIIN3
— Jluneiinas anrebpa

3HaHI/I$I, IMOJIYYCHHBIC IIpU H3YUCHUHU MaTCpuajia HaHHOﬁ JUCHUITIIIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TaK U MOT'YT MCITIOJIB30BATbCA IMPU M3YUCHUH APYTUX AUCHUILINH

— DJIEKTPOTEXHUKA
— DJIEKTPOHHMKA.

3. O0beM U TPYJI0EeMKOCTb JUCIUTUIUHBI
Jlanable 00 o0meM oObeMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHJIOB yueOHOMU
paboThI 10 TUCIUILINHE (M paclpeieleHne 3TOH TPYA0EeMKOCTH 0 ceMecTpaM) MpeACTaBICHbI B

Tabnule 2.




Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHbI

. TpymnoeMKoCTh O cemecTpam
Bunx yueOnoit paboThl Bcero NeD No3
1 2 3 4
Oowasn mpyooemKochib OuCyuUnIUHbL, 2/ 259 4/ 144 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckou no020moeKu
AyoumopHhuie 3anamus, BCETO vac. 119 68 51
B TOM YHCIJIE:
nexuun (JI), (gac) 68 34 34
npaktudyeckue/cemunapckue 3anarus (I13), 17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 34 17 17
KypcoBoii poekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 97 76 21
Buo npomesicymounoin ammecmayuu: 3ayet, | Hudd. OK3.
madd. 3ager, sk3amer (3auer, dudd. 3ad, 3au., Hudd. 3ad.
DK3.%*%*) OK3.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue TpyA0€MKOCTH TUCHUIUIAHEI IO pa3einaM 1 BUAaM 3aHATHH.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznesnbl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Paszensl, TEMBI AUCLUILIMHEL Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (uac)
Cemectp 2
Paznen 1. Mexanuka 11 5 7 25
Paznen 2. ®usuka xoyic0aHUN U BOJIH 11 3 7 25
Pasnen 3. DnekrpuyuecTBo 12 9 3 26
Hroro B cemectpe: 34 17 17 76
Cemectp 3

Paszzen 4. DnekTpoIMHAMHKA 12 7 7
Paszzen 5. BomHoBast ¥ KAHTOBAsK ONITHKA 11 7 7
Pasnen 6. KBanTtoBas dusuka 11 3 7
Hroro B cemectpe: 34 17 21
Hroro 68 17 34 0 97

IIpakTHueckass MOATOTOBKA 3aKJIIOYACTCS B  HENOCPEACTBEHHOM  BBIIIOJHEHUU
oOydJarlolMMuUCs  OMNpeNeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayulei
npodeCcCHOHATBHOMN e TeNbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieloB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabnuIe 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe pa3aciioB U TEM JICKIHMOHHOI'O [UKJIA

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

1 Mexauuka




[Ipenmer Mexanuku. Mexanndeckoe aBukeHue. [lonsTue
COCTOSIHMSI W JETEPMUHU3M B KIACCUYECKONM MEXaHMKE. YPpaBHEHUS
IOBWOKCHMs. ['paHMIBI NPUMEHUMOCTH  KJIACCHYECKOM  MEXaHMKHU.
PensTuBucTCKas M KBaHTOBasi MEXaHUKA

KuneMmatuka JBW)XKEHUS MarTepualbHOM TOUYkH. CKOpOCTH U
yckopenue. HopmanbHoe U KacarenpbHOE YCKOpeHUs. Paguyc KpUBU3HBI
TpaekTopud. OCHOBHas 3aJa4ya KUHEMAaTHUKH MaTepUaJbHOM TOYKH.
Kunematuka nBmKeHHsT aOCONIOTHO TBEpAOTro Tena. Bparienue
TBEPOIO Teja BOKPYT HEMOABWKHON OCH. CBS3b JTMHEHHBIX U YTIIOBBIX
BEJIMYUH TP BPAIATEIbHOM JBUKCHUM.

WuepunaneHple  cucreMbl  orcueta. OCHOBHBIE — 3aKOHBI
KJIACCUYECKOM JMHAMHUKU - 3akoHbl HprloroHa. OcHOBHas 3amaua
JUHAMHMKU MaTE€pHaIbHOM TOYKH. HenHepruaibHbIE CUCTEMBI OTCYETA.
Cunpl mHepuuu. 3aKOH COXpaHeHus umnyibca. LleHTp macc u ero
nBrkeHue. CucreMa eHTpa Macc.

Mexanunueckass pabota ¥ MOIIHOCTh. KuHeTnueckas SHEprusl.
ITona cun. KoHcepBaTMBHBIE W [HUCCUIIATUBHBIE CHJIBL. Y CIIOBUE
MOTEHLUAJIBHOCTU TOJSI CUJI. 3aMKHYTbIE U HE3aMKHYTBHIE CUCTEMBI.
[lorenumanpHas sHeprusi cucreMbl. CBsi3p MEXIy HNOTEHUUAIbHON
9HEprueil M TOJEM KOHCEPBAaTHBHBIX CHJ. 3aKOH COXPaHEHUs
MexaHuueckoi sHepruu. CucreMsl eJUHULIL.

MOMEHT cuibl U MOMEHT HMIIYJIbCAa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHUS MOMEHTa UMITyJbca. MOMEHT MMIyJbca TBEPIOrO
T€Jla OTHOCUTENIBHO HEMOABMXKHOW ocH. MomeHT mHepuuu. OCHOBHOE
ypaBHEHUE JIMHAMUKU BpalaTeIbHOTO JBW)KEHUS TBEPJAOro Tea.
Kunernueckass »Heprusi BpalalOLIETroCsl TBEPAOro Teja. YpaBHEHUS
JBUKEHMSI U YCIIOBUSI pABHOBECUS TBEPJOTO TEJa.

[Tpuniun otHocutenbHOCTU anunes, npeoOpa3oBanus ["anunes.
[loctynarsl ciennanbHONU TEOpUU OTHOCUTENbHOCTH. [IpeobpazoBanus
Jlopenna u cinencreus u3 HUX. OCHOBBI PENIATUBUCTCKON MEXAHUKH.
WuTepBai, ero uHBapuaHTHOCTh. PensituBucTckuii uMiynsc. OCHOBHOE
YPaBHEHHUE PEIATUBUCTCKON NnHaMUKU. KnHeTnueckas sHeprus
PENATUBUCTCKON YacTullbl. CBsi3b Macchl U 3HEpruU. CBs3b MEXIY
SHEpruel 1 UMIyIbcoM yacTuilbl. OCHOBHBIE HJIeU 001l Teopuu

OTHOCHUTEJIbHOCTH
®dusnka KonebaHuil 1 BOJIH
I"'apmonnuecknii 51 AHIApMOHUYECKUN OCLUJUIATOP

(MaTemMaTU4YecKHil MasTHUK, (PU3MUYECKUM MasTHUK, KojeOaHHs MO
neiictBueM ynpyroi cuisl). Cinoxenue konedanuil. Pu3nyeckuil CMbICI
CHEeKTpaJIbHOrO  pasnoxeHusd.  JuddepeHuuanbHoe  ypaBHEHUE
konebanuii. CBOOOMHBIC, 3aTyxaroniue KosiebaHus. BBIHYXIeHHBIE
kosebanus. Pe3oHanc.

KunemaTuka BOJTHOBBIX MTPOIIECCOB (TJIOCKUE U ChEepUIECKUE BOTHBI).
BonnoBoe ypaBHenue. [IpuHImn cynepno3suuuu. HEprusi BOJIHBI.
IToTok sHeprun. MHTeHCHBHOCTD BOJHBIL. CTOsSIYast BOJIHA. 3BYK.
OCHOBHBIE XapaKTePUCTUKU 3BYKOBOM BOJHBI. D dekT [Jomnepa mis
3BYKOBBIX BOJIH

DNEKTPUYECTBO.

OneKkTpocTaTuKa B BaKyyMe. 3aKoH COXpaHEHHUS
bIIEKTpUUecKoro 3apsna. 3akoH Kynona. Cucremsl enunun. IlpuHnun
CYOCPIO3ULIUH. CucrteMbl 3apsAKCHHBIX YaCTHUII. SHGKTpI/I'-ICCKI/II\/’I JAUIIO0JIb.
PaboTa CHJI 2JIEKTPOCTATUYECKOr0 NoJIsl. Teopema 0 HUPKYJISIIMKA BEKTOpa




HampsOKEHHOCTH.  [loTeHIMaNbHOCTh  AJIEKTPOCTATUYECKOTO  TOJIS.
HarnpspkeHHOCTh M IOTEHIMAM JIEKTPOCTATUYECKOTO OIS, CBSI3b MEXKIY
Humu. Teopema ['aycca [uisi 3J€KTPOCTATHYECKOTO IMOJII B BaKyyMe.
[ [pumeHenue Teopemsl ['aycca Kk pacyeTy MoJiei.

OnekTpocTaTUKa B BeHIECTBE.  [WIbl  JHUIJIEKTPUKOB.
[onspuzauus audaeKTpukoB. CBOOOTHBIE U CBSI3aHHBIC 3aPSJIBL
Jusnexktpuueckast BOCIPUUMYHUBOCTb. JusnexTpuyeckas
MPOHUIIAEMOCTh. JJEKTpUYEecKoe cMelleHue (uHaykuus). Teopema
l"aycca ass 37eKTPUUECKOTo Mo B AUDJICKTPUKE. Y CIOBUS Ha TPaHULIC
pa3gena AByX AWANEKTpHKOB. [lose BHYTpHM MpPOBOJHUKA U Yy €ro
noBepxHocTd. OOmias 3amaya 3NEKTPOCTATHKU. JIEKTPOEMKOCTh
MIPOBOJIHUKA.

Kongencaropbl. OHeprusi CHUCTEMBI 3JCKTPUUECKUX 3apsOB.
DHeprust 3apspkeHHOro mNpoBojHHKA. OOBEMHAs IUIOTHOCTH YHEPTUU
ANEKTPUYECKOTO TOJISL.

VYcIioBHs CyIIECTBOBAHUS SJIEKTPUUECKOTO TOKA. Y paBHEHHE
HEMPEepPHIBHOCTHU. DNEKTPOABIIKYILAs cuila. HemoTeHnaipHOCTh OIS
CTOPOHHHUX cuJil. 3akoHbl OMa u J[xoyns-JleHna B UHTErpaibHON U
Qg depeHmanbHoi Gpopmax.

DIeKTpoANHAMUKA
MarnaurocraThka B BCILIECTBE. HamaranueHHOCTE.
MonekynsapHble TOKM. MarHutHas BOCHPUMMYHMBOCTh. MarHuTtHas
MPOHHUIIAEMOCTh. Hamnps»KeHHOCTh MarHUTHOTO moJis. JlnamarHeTuku,
napaMmarHeTuky, (eppomaraetuku. TeopemMa O MHUPKYISAIUUA BEKTOpa
HanpsiKEHHOCTU MardHuTHOT'O ToJIs (uHTETpaTHHAS "
muddepeHnmranbHas GopMbl). Y CIIOBUS Ha TPAHUIIC JBYX MarHETHKOB.
3akoH Papanes. [IpaBuno Jlenua. Camounnykuus. UHIyKTHUBHOCTD.
B3aunmnuas unaykuus. Bzanmnaas uaaykTuBHOCTh. OObeMHAs TIIOTHOCTh
SHEPruy MarHUTHOTO noJis. BuxpeBoe anekTpudeckoe nojie. Tok
cmenienusi. Cucrema ypaBHeHuit Makcsesuia. MarepuainbHbie
ypaBHeHus1. KBazucrannonapHeie TOku. IHBapHaHTHOCTh YpaBHEHUMN
MakcBesuia OTHOCUTENBHO NpeoOpa3zoBanuil Jlopenua. [Ipuniun
OTHOCUTEJIBHOCTH B JIEKTPOJAUHAMHUKE

BonHoBas n kBaHTOBas ONTHKA
BonHoBo€E ypaBHEHME ISl 2JIEKTPOMarHuTHOM BoaHbI. CBOMCTBA
3JIEKTPOMAarHUTHBIX BOJIH. BekTop IloitHTHHTa. IHTEHCUBHOCTH CBETA.
S¢dext omnnepa A 37€KTPOMarHUTHBIX BOJIH.
OtpaxxeHue u npenomiieHne ceeta. OnTuyeckoe n300paxxeHue.
[Tpunun depma. Matepdepennus ceera. KorepeHTHOCTD 1
MOHOXpOoMaTH4HOCTb. Qudpaxuus csera. [Ipunnun I'roitrenca-
@penens. Meton 300 Openens. Audpakuus OpayHrodepa Ha menun u
nudpakimonHo pemerke. ['onorpadguu. EcrecTBeHHBIN 1
NOJIIPU30BaHHbIN cBeT. 3akoH Matoca. [lonspuszanus ceera npu
OTpaXeHUU U MpeToMIIeHUH. 3akoH bproctepa. J[BoitHoe
nyuyenpenomiuenue. HopmaneHas u anHomanbHas gucnepens. @azoBast v
rpynnoBas ckopoctu. Dopmyna Panesd. DnemeHnTsl Oypbe - ONTUKH.
TennoBoe n3nyyenue Tein. 3akoH Kupxroda. 3akoHbl U3TydyeHHS
abcomoTHO yepHoro Tena. KBantosas runoresa u popmyna [lnanka.
KBanroBas ontuka. ®otoaddext, onbiTel CToneToBa. GOTOHBI.
JaBnenne ceera. KopnyckynsipHO-BOJTHOBOM JyaJIM3M JIJIsl CBETA.
Dddext Komnrona.

KBanroBasg mexaHuka




Teopust bopa. OnbiTel @panka u ['epua. KopnyckynsipHo-BOITHOBOK
nyanu3Mm Mukpodactul. ['unoresa ae bpouis. @a3zoBas u rpymnmosas
ckopocTu BoJiH Jie bpoitsisa. BosiHoBoit nakeT. CTaTUCTHYECKOE
HCTOJIKOBaHUE BOJIH e bpoina. [IpuHuun HeonpeneneHHocTu
I'eitzenOepra. BomHoBas GyHKmus, ee OCHOBHBIE CBOMCTBA. OniepaTopsl
¢busnveckux BenuunH. BpemeHHoe 1 cTanmoHapHOe ypaBHEHHE
[lIpenunrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS
nBxenusa. CeoOoHag yactua. Yacrtuia B 0eCKOHEUHOM
noreHuuanbHou sime. KBanTtoBelii ocimsuisitop. HyneBast sneprus,
HyJeBble Konebanus. [IpoxoxkaeHne yacTulpl yepes3 NoTeHIaIbHbBIN
Oapbep. TyHHEnbHBIN YD DEKT.

AToOM BOJIOpOJIa B KBAHTOBOM MexaHHKe. KBaHTOBbIE Uncia.
OpOuTanbHBI MEXaHUYECKUI 1 MAarHUTHBII MOMEHTBI AJIEKTPOHA B
atrome. OpOuTanpHOe TUpoMarHuTHOE oTHoenue. Onwit LlTepHa n
I'epnaxa. CniuH snexTpoHa. [IpuHIUIT TOXKIECTBEHHOCTH MUKPOYACTHULL.
®epmuons! 1 6030HBL. CUMMETPHSI BOJIHOBON (DYHKIIMU CHCTEMBI
onuHakoBbIX yactull. [Tpunnun [aynu. O0bsicHeHHE TEPUOIUIECKON
cuctembl 351eMeHToB [[.1.MenneneeBa. DHepreTudeckuil CiekTp
aToMOB M MoJeKyi. [Ipupona XuMHUUYECKON CBS3H.

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

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

No
/o

TeMbl MpakTHYECKUX
3aHATHUN

No
paszeina
TIACIIAII

JIAHEI

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(dac)

DopMBI TPAKTHIECCKUX
3aHATUN

TpyrnoeMKoCTb,
(dac)

Cemectp 2

Kunemaruka
U JUHAMUKa
MAaTepHAIbHON TOUYKHU

Pemrenne 3amau 2 2 1

Kunnemaruka
¥ JUHAMHKa
abCOIOTHO TBEPIOTO
Tena

Pertenue 3agau 3 2 1

Kunematuka
U JTUHAMHUKA
KoJIeOaHuil

Pertenuie 3amgau 3 2 2

XapakTepucr
UKH JJIEKTPUYECKOTO
TOKa

Pemenue 3amau 3 2 3

HarmpsixenHoc
Th U TOTEHIM A
3JIIEKTPOCTATUYECKOTO
TT0JIST

Pertenuie 3amgau 3 2 3

JBuxeHue
3apAKCHHBIX YaCTUI]
B
AJIEKTPOCTATHYECKOM
rnoJje

Pertenne 3agau 3 2 3

Bcero
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4.4. JlaGopaTopHbIE 3aHATHS

Tembl 1aOOPaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTh MPUBEICHBI B TaOHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanne 1abopaTopHbIX padboT TpynoeMKOCTS, | MPAKTHUECKOH | pasnena
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 2
1 | Mastauk MakcBesia 4 1
2 | HakmoHHBIN MasTHUK 4 2
3 | CTtonKkHOBEHHE MIAPOB 3 1
4 | MaremaTnuecKuii 1 00OPOTHBIA MAsITHUKU 3 2
5 | OnpeneneHue MIEKTPOSMKOCTH 3 3
KOHJICHCATOpa
Cemectp 3
1 | Onpenenenue ropu30HTAIBHOM 3 4
COCTaBJISIONICH HAMPSKECHHOCTH MarHUTHOTO
1oJIst 3eMJIu
2 | OnpeneneHue yAeIpHOTO 3aps/a dJIEKTPOHA 4 4
3 | Koxbua Herorona 3 5
4 | TIpoBepka 3aKOHOB TEIJIOBOTO M3ITY4ECHHUSI 4 3)
5 | OmpeneneHue UIMPUHBI 3aMpElICHHON 30HBI 3 6
TIOJTYIIPOBOTHUKA
Bcero 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAHOM HE npeaAyCMOTPCHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Buapl camocTosiTenbHON paboThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmuna 7 — Busbl caMmocTosTenbHONU pabOThI M €€ TPYAOEMKOCTh

Bua camocrositensHOM paboTh BICIZEO’ Cemectp 2, uac Cemectp 3, yac
1 2 3 4
N3yueHne TeopeTHYecKoro Marepuasia
32 25 7
quciumingel (TO)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 39 o5 .
ycneBaemoctu (TKVY)
[ToaroToBka K MpOMEKYTOUHOI 33 26 7
attectrauuu (ITA)
Bcero: 97 76 21

5. Ilepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yYaromuXxcs Mo JUCHUIUIHHE (MOJTYJIIO)
VY4eOHO-MeTOAMYECKHE MaTepHalibl IS CaMOCTOSITENbHON paboThl 00yJaromMXCsl yKa3aHbl B
. 7-11.




6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/1aHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

KomuecTso 3x3eMInIsIpoB B
Mudp bubnuorpaduueckas ceeiika / URL ampec OndmoTeke

(KpoMe 3JIEKTPOHHBIX SK3EMILUISIPOB)

CagenbeB U.B. Kypc obmelt husuku:
[53(075)] Yuebnoe nmocobue B 3 1. 2014. T.1. ®O(4), 'C(94), 'CU3(1)
Mexanuka. MonexkynsapHas Gpusznka

CagenbeB U.B. Kypc o0mieii puznku:
Vuebnoe mocodue B 3 1. 2014. T.2.
DNEKTPUUECTBO U MAarHeTu3M. BoHBL
OnTtuHka.

[53(075)] DO4), TC(94), TCU3(1)

CagenbeB U.B. Kypc o0mieii puznku:
VYyeOnoe nocobue B 3 1. 2014. T.3.
[53(075)] KBanrtoBas ontuka. AToMHast pu3MKa. dO4), 'C(91), 'CU3(1)
®dwusuka TBepaoro tena. dusrka aTOMHOTO
SIpa ¥ 3JIEMEHTAPHBIX YaCTHII

CagenbeB U.B. Kypc ¢usuku: YueGHoe

[53(075) nocodue B 3.1. T.2. DiekTpuyecTBo.
Cl12 KoneOanus u Boaasl. BosiHOBas onTuka. PO2), I'C98)
2008

Hponos U.E. Mexannka: OCHOBHbBIE 3aKOHBI.

[531 B83] M.: dus-vatur, 2015 ['C(133), I'CU3(1), I1I(6)
[5':13“(7067]5) Tpodumona T.U. Kypc duzuxu. 2007, @0Q3), I'C(27

7. IlepeyeHb IMEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0Opa3oBaTeNbHbIX pecypcoB MH(OPMaLIOHHO-
TEJIeKOMMYHUKAIMOHHONW ceTn «HTepHeT», HEOOXOIMMBIX MJIi OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec HanmenoBanue
(http://lib.aanet.ru/) bubnunorexka ['YAII
http://Ims.guap.ru duzuka 1
http://Ims.guap.ru duznka 2

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsSI, HCIIOJB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.
[TepeueHs UCTIOIB3YEeMOT0 IPOTPAMMHOTO OOECTICUeHHs TTpeicTaBieH B Tadsmie 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/ HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CHCTEM,UCII0Ib3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOrO Mpoliecca MO JUCIUILIINHE



http://lib.aanet.ru/

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM
Ne ni/m HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNBFHOTO MpoIiecca Mo AUCHUITIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHUYECKON 0a3bl

Howmep ayguropuu
Ne /it HanmeHnoBaHMe COCTaBHOM YaCTH MaTEPHAIbHO-TEXHUYCCKOM Oa3bl (pm
HEOOXOJMMOCTH )

1 JlexumonHast aynuropus

2 Crneunanu3upoBanHas jgadoparopust «MexaHuKa» 31-04

3 Criennanu3upoBanHas 1adopatopusi «QNEKTPOMarHeTU3M 32-04

4 CrienmanmusupoBaHHas gadoparopus «ONTHKa 32-06

5 CrneuunanusupoBanHnas naboparopust «KBantobas dusmka» 32-03, 32-05

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTECTAIIH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[HH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

Bua npomexyTo4HOM arrecTanuu [lepedyeHp OLICHOUYHBIX CPEACTB
OK3aMeH CrucoK BONPOCOB K 3K3aMEHY
JuddepennmpoBannbIii 3a4ET Crincok BONpocoB

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTCsl 5-0ajulbHas MIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOJAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUIN

OrnieHKa KOMITETEHLIU
S-0autbHas MIKaIa

XapaxTepucTuka chopMUPOBAHHBIX KOMIIETEHINI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHON W JIONOJHMUTENBHOHN JHTEpaTypBHI,

«OTIIMYHOY J
GatTeHOY TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JIESITEIIbHOCTHIO HAIPABJICHHS;
— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— cBOOOJTHO BIIQJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.
— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepHaj, TPaMOTHO H
M0 CYIIECTBY W3JIaraeT ero, Omupasch Ha 3HAHUS OCHOBHOMU
«XOPOILIOY JTUTEPaATyPHI;
«GauTEHO» — HE JIOMYCKaeT CYMECTBEHHBIX HETOYHOCTEH;

— YBA3BIBA€T YCBOCHHBLIC 3HAHHA C HpaKTquCKOﬁ JACATCIIBHOCTBIO
HaITpaBJICHHUA,




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— apryMEHTUPYET HAYYHBIC TTOJIOKEHUS;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— BJIQJICET CUCTEMOM CIIeMaTN3UPOBAHHBIX TTOHITHH.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrPAaMMHBIN MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«y/IOBJICTBOPUTEITHHOY .
GATTOHON — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM TIPUMEHEHWUU 3HAHHMA
HAIPaBIICHUS;
— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OPMYITUPOBAHUHN BHIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEILMATIU3UPOBAHHBIX OHSITUH.
— oOyyarolmuiicss He YCBOWJI 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO
MaTepuana;
— JIONyCKaeT  CYIIECTBCHHBIE  OMMMOKA W  HETOYHOCTH  IIPH
«HEYIOBJICTBOPUTEITHHOY
paccMOTpEeHHH MTPOOIIEM B KOHKPETHOM HaIPaBIICHUY;
«HE 324TCHO»

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;
— HE MOXXET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

10.3. TunoBbie KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sKk3aMeHa mpeIcTaBlIeHbl B Taomumie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne [lepeuenp BonpocoB (3aa4) AJs IK3aMEHa Kon

/1 WHJIUKAaTOpa
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 OIIK-1.3.1
5 MaruuTtHas HHAYKIMS IBUKYLIerocs 3apsiaa. Bzaumopeiicrsue OIIK-1.3.1

JBIDKYIUXCS 3apsiioB

6 JIBrKeHNE 3apsKEHHBIX YaCTULl B MATHUTHOM I10JIE OIIK-1.B.1
7 Teopema o nupkyssuuu BekTopa B OIIK-1.3.1
8 MarauTHast MHIYKITMS TOPOUA U COJICHOUIA OIIK-1.¥.1
99 Mexanndeckast paboTa B MArHUTHOM TIOJIe OIIK-1.B.1
10 MarnutHsbIi1 otok. Teopema ['aycca s BekTopa B OIIK-1.3.1
11 MarauTHbIi 1UII0JIb B MATHUTHOM I10JI€ OIIK-1.B.1




12 Marneruku. Teopema o nupkyssuu Bekropa H OIIK-1.3.1
13 DNIeKTpOMarHuTHasK WHITYKITUS OIIK-1.3.1
14 Camounnykuus. Bzanmaas nHAyKIUs OIIK-1.VY.1
15 DHeprusi MarHuTHOTO TOJIs OIIK-1.3.1
16 VYpaBuenuss Makcsesia OIIK-1.3.1
17 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH OIIK-1.V¥.1
18 3aKOHBI MPEJTOMIICHUS U OTPAKEHHS CBETA OIIK-1.B.1
19 KorepenTHocTh cBETA OIIK-1.3.1
20 WuTepdepenius cBeTa OT IByX HCTOYHUKOB OIIK-1.B.1
21 Hudpakmus. [Tpuanun [oiirenca — @penens OIIK-1.3.1
22 3onbl Openens. Judpakuus Opaynrodepa Ha menu OIIK-1.V¥.1
23 Hucniepcust cBera OIIK-1.3.1
24 Judpakronnas pemerka OIIK-1.B.1
24 [Tonstpusanus cera OIIK-1.VY.1
25 TemoBoe U3yueHue OIIK-1.3.1
26 3aKOHBI U3TYYCHHS a0COIIOTHO YEPHOTO TeIIa OIIK-1.3.1
27 ®opmyna Penes — JIxunca. Pactnipenenenue [1nanka OIIK-1.3.1
28 dotosdp ekt OIIK-1.3.1
29 TopMO3HOE PEHTTEHOBCKOE U3ITyUEHUE OIIK-1.B.1
30 ®oronsl. KopryckysspHO — BOJTHOBOM Ayalu3M sl CBETA OIIK-1.3.1
31 Oddext Komnrona. Omnupryeckue 3akoHOMEpHOCTH B ciekTpax atoma | OIIK-1.V.1
BOJIOpOJIA
32 Mouens atoma 1o Tomricony OIIK-1.3.1
33 Monenb aroma o Pesepdopay. [Tocrynater bopa OIIK-1.3.1
34 Teopus bopa — 3ommMepdenbaa OIIK-1.3.1
35 Bouust Jle bpotins OIIK-1.B.1
36 BonnoBas pyHkims OIIK-1.3.1
37 VYpasnenue llpéaunrepa OIIK-1.3.1




38 CoorHomenue HeonpeaenéHuocrel I eitzendepra OIIK-1.3.1
39 MukpodacTuiia B OJJHOMEPHOM MOTEHIIMAIBHOMN SIME C 00-MU CTEHKaMH OIIK-1.B.1
40 MukpoyacTuiia B TpEXMEpHOM HEIPOHUIIAeMOM TToTeHInaapHoM simuke | OIIK-1.Y.1
41 CTOJIKHOBEHHE MHUKPOUYACTHUIIBI C ITOTEHIIMAJILHBIM OapbepoM OIIK-1.3.1
42 MukpoyacTuiia B HEpoHHUIaeMoi cepe OIIK-1.B.1
43 ["'apMOHMYECKHI OCHUIUIATOP B KBAHTOBOM MEXaHUKE OIIK-1.V.1
44 ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. CiuH OIIK-1.3.1
45 ToK1eCTBEHHOCTh KBaHTOBBIX yacTull. [Ipunnun [laynu OIIK-1.3.1
46 3anonHeHne AEeKTPOHHBIX 000104eK. Tabnuia Menaeneena OIIK-1.V.1
47 CHOHTaHHbBIE U BBIHYKJEHHBIE TIEPEXObI OIIK-1.3.1
48 [Tpuniun paboTsl J1azepa OIIK-1.B.1
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) miis 3adera / audd. 3adera
No | Ilepeuens BompocoB (3a1a4) /it 3aueta / nudepeHmpoBaHHOro 3a4era Kon
/a WHIUKaTOpa
1 OcHOBHbIE KUHEMaTHYeCKUE NOHATHS. KnHeMaTnka MmaTepraibHOM OIIK-1.3.1
ToukH. CKOPOCTh U YCKOPEHUE MaTepPHAbHON TOUKU

2 YckopeHue Ipu INI0CKOM KPUBOJIMHEWHOM JBHYKEHUU OIIK-1.3.1
3 Kunemartuka abCoOIIOTHO TBEPAOTO Tena OIIK-1.¥.1
4 CBs13b TMHEWHBIX U YIJIOBBIX BEJIUYNH OIIK-1.B.1
5 O0600111eHHBIE KOOPIUHATHI U CTETIEHH CBOOOIBI OIIK-1.¥.1
6 OcHoBHas 3a71a4a KHHEMATUKH JIJI MaTEPUATHHOU TOUYKHU OIIK-1.3.1
7 3akonsl HetoToHa OIIK-1.3.1
8 3akonbl Keniepa v 3aK0H BCEMUPHOTO TATOTEHHUS OIIK-1.B.1
9 [TpuHUMI neTepMUHU3MA OIIK-1.3.1
10 3aKOH COXpaHEHMsI UMITYJIbCa OIIK-1.3.1
11 Teopema o IBM)KEHUHU LIEHTPA Macc OIIK-1.3.1
12 I'paBuTaIMOHHAs U MIHEPTHAS MACCHI OIIK-1.B.1




13 MOMEHT CuiIbl U MOMEHT UMITYJIbCA. Y PABHEHHE MOMEHTOB OIIK-1.V.1
14 3aK0H COXpaHEHUsI MOMEHTAa UMITYJIbCa OIIK-1.3.1
15 CekTopualibHast CKOPOCTh OIIK-1.B.1
16 PaboTa, MOIITHOCTh ¥ KWHETHYECKAsT SHEPTHS OIIK-1.3.1
17 [NoreHnuanbHbIe ¥ HENOTEHIMAJIBHBIE CUIIbI OIIK-1.¥.1
18 IToTeHumanbpHas YHEPIUs, 3aKOH COXPAHEHUS MEXAHUYECKOU SHEPIUu OIIK-1.3.1
19 MomeHT nHepuuu OIIK-1.B.1
20 Teopema IlITeitaepa OIIK-1.3.1
21 MoMeHT UMITyIbca aOCOIIOTHO TBEPIOTO TEJa OIIK-1.V.1
22 Kunernueckas sneprus ATT. Pabora u montHoCTh Bpamenust ATT OIIK-1.3.1
23 [Ipuniun otHocuTenbHOCTH ["anunes OIIK-1.B.1
24 OkcnepuMeHTanbHble npeanocsuiku CTO OIIK-1.3.1
25 [Toctynate! DitHITelHA, TpeoOpa3oBanus Jlopenna OIIK-1.3.1
26 CrnenctBust u3 npeobpazoanwus Jlopenna. 3akon crnoxenus ckopocteit B | OIIK-1.3.1
CTO
27 WNurepBan OIIK-1.V¥.1
28 PenaruBucTckast nuHaMuKa OIIK-1.B.1
29 W HBapuaHTHI TEOPUH OTHOCHUTEIBHOCTH. [ [pMHIIMI SKBUBAJICHTHOCTH OIIK-1.V.1
30 HenHepruanbHbIe CUCTEMBI OTCUETA OIIK-1.B.1
31 JuddepenunanbHoe ypaBHEHHE KoneOaHUN PYKUHHOTO MasTHUKa, ero | OIIK-1.3.1
peleHue
32 Bektopnas nuarpamma OIIK-1.B.1
33 OHeprusi rapMOHUYECKHUX KOJIeOaHMi OIIK-1.3.1
34 YcnoBUs BOSHUKHOBEHUS KoJeOaHui OIIK-1.B.1
35 dusndecKkuil 1 MaTeMaTHIECKUN MasSTHUKHU OIlK-1.3.1
36 3aryxarorue KoieOaHus OIIK-1.V¥.1
37 Breinyxnennasie konebanus. Pesonanc OIIK-1.B.1
38 CrnoxeHune KoJieOaHUH OTHOTO HAIpaBJIeHUs ¢ oArMHAKoBbIMU yactoramu | OITK-1.3.1




39 CrnoxeHne B3auMHO TIEpIEHIUKYIISPHBIX KOJeOaHui OIIK-1.3.1
40 Bonnbl. OCHOBHBIE TOHATHS OIIK-1.V.1
41 YpaBHeHue OeryIieil BOJIHbBI OIIK-1.3.1
42 BoanoBoe ypaBHeHnue. CKOpOCTh BOJIHBI B YIPYIO# cpesie OIIK-1.VY.1
43 DHeprusi BOJIHbBI OIIK-1.B.1
44 NHTEHCUBHOCTH BOJIHBI OIIK-1.V¥.1
45 Dddext domnepa OIIK-1.3.1
46 Hudpaxus BonH. [Ipuanun [olirenca OIIK-1.B.1
47 HuTepdepeHius BOIH OT ABYX HCTOYHUKOB OIIK-1.V.1
48 Crosiune BOJIHBI OIIK-1.B.1
49 Jucnepcusi, rpymnmnoBasi CKOpOCTb BOJH OIIK-1.3.1
50 B3auMozeiicTBrE 2IEKTPUUECKUX 3apsii0B. 3aKOH COXpaHEHUs 3aps/a. OIIK-1.3.1
3axoH Kynona.
51 Hanpsok€anocTs anekTpuyeckoro moss. [IpuHnun cyneprno3unuu OIIK-1.3.1
52 [Torenuunan snextpuueckoro nois. [Ipunmun cynepnoszunuu. Teopema o | OIIK-1.3.1
HUPKYISUU BekTopa E
53 ITorok BekTopa E. Teopema ['aycca miig Bektopa E OIIK-1.3.1
54 CunoBble IMHUU U SKBUNIOTEHLIMATbHBIE TTIOBEPXHOCTH OIIK-1.V.1
55 Crnenctus u3 TeopeMsl ['aycca OIIK-1.B.1
56 Hanpsox€HHOCTh M MOTEHIMAI IEKTPUYECKOTO JUITONS OIIK-1.VY.1
57 DNEKTPUYECKUN JUIOJIb BO BHELIHEM I10J1€ OIIK-1.3.1
58 ITpOBOAHMKH B 2JIEKTPUYECKOM I10JIE OIIK-1.B.1
59 Husnextpuku. Bextop anexkrpuueckoit unaykuuu. Teopema [aycca mis | OIIK-1.3.1
BekTopa D
60 I'pannunsble yenoBus 1 BekTopos D u E OIIK-1.V.1
61 OnexrpoéMkocTs. KonneHncatopsl OIIK-1.B.1
62 [TapannenbHOE ¥ MOCIEA0BATEIBHOE COEIMHEHUE KOHIEHCATOPOB OIIK-1.B.1
63 DHEepTHs ANEKTPUIECKOTO TTOJIS OIIK-1.3.1




64 Onexrpuueckuil Tok. [ImoTHOCTH TOKa OIIK-1.B.1

65 3akonbl OMa B 0OBIKHOBEHHOH U AuddepeHInaabHoi popmax OIIK-1.3.1

66 3akon OMa 1J1 3aMKHYTOH 11eTTH OIIK-1.¥.1

67 3akonsbl J[xoymns — JIlennia B 0ObIKHOBEHHOU 1 U] depeHITHaTBHON OIIK-1.B.1
dbopmax.

[lepeuenp TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIOIHEHUS

Mpe/ICTaBiIeHbI B Tabuie 17.
Ta6ymma 17 — [lepedenn TeM 11 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOM paOOTHI

KypCOBOH paboThI

Ne /i [TpuMepHBIii TepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
B KypCOBOW paboThI
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJi1 IIPOBCACHHUA HpOMe)KYTO‘IHOI\/JI arrécralliu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B TaOnwmie 18.

Tabnuna 18 — [IpumepHbIil epeyeHb BOPOCOB JJIs TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB

Konx
WHIUKaTOpa

Tect 1

BonnoBast pyHKIHS 10TDKHA OBITH: @) TOJIBKO KOHEYHOIH;
0)TOJILKO HEMPEPHIBHOM; B)TOJIBKO OJTHO3HAYHOM; I') KOHEYHOH,
HEINIPEPBIBHOW, OJTHO3HAYHOM.

OIIK-1.B.1

BriOepure npaBmiibHYy0 GOPMYIUPOBKY Uil COOTHOIIEHUS
HEOIIPENEICHHOCTEN ...

a) AE-AP>h, 06) AF-AP>h, B) AX‘At>h, 1) AE-At>
h

OIIK-1.B.1

Kakoe kBaHTOBOE UHMCIIO, 33/1a1011I€e COCTOSTHUE JICKTPOHA B aTOME
BOJIOpPO/I,

ompezieNisieT 3Ha4eHHe ero dHeprun?  a) [ 1aBHOE KBaHTOBOE
yucio. 0) OpOuTtanbHOE KBAHTOBOE YMCIO. B) MarHutHoe
KBaHTOBOE uncio. T) CnuHOBOE KBAHTOBOE YHCIIO.

OIIK-1.V.1

JI71st p — COCTOSTHUSA AJIEKTPOHA B aTOME OpOUTATIBHBIII MOMEHT
umnysbca Ly paBeH:

a) 0, 6) 73, B) 12, r) h (h — nocrosnuas [Tnanka)

OIIK-1.B.1

depMUOHAMHU ABIIFIOTCS: ) BCE pa3psyKEHHbIE YaCTULIBI, 0)
YAaCTHLIBI C MOJIYLIENIBIM CIIMHOM, B) YaCTHULIBI C LIETIBIM
CIIMHOM, T') HEITpaIbHbIE YaCTUIIbI

OIIK-1.V.1

CranuonapHoe ypasHeHue [lIpéaunrepa umeer Bua: a) Ay+ Uy =
At 2

By;  6)~— Ayt Uy=Ey ) Ayt —(E-U)y=0;1)
m 7

;1:2

Zm

a¥
AY+UY =ih = tie y =y (x,y,2); ¥ = (X,y,2,1);

U — norennmanbHas sHeprusi;  E - monHas sHeprus

OIIK-1.B.1

3J'ICKTpOH B aTOMC HaxXOJUTCA B d-cocTostHUN. OHpe,Z[CJ'II/ITe
MaKCUMaJIbHOC 3HAYCHUE NPOCKIWN MOMCHTA UMITYJIbCA Ha
HaIllpaBJICHWC BHCHIHCTO MAIrHUTHOT'O TTOJIA:

OIIK-1.B.1




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

8 YacTuia B NOTCHIMAIBHOM SIME IIMPUHOM | HAXOAUTCSI B OCHOBHOM OIIK-1.V.1
COCTOSIHUHU.

[110THOCTH BEPOSITHOCTH HAaXOXKICHUS YacTHIIbI B HHTEpBaie 0<x<I
MaKCUMaJlbHa MpH

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

Tect 2

1 KakoB ¢u3ndeckuii cCMbICT BOJTHOBOM GyHKIIUN? OIIK-1.B.1
a) MukpouacTuiia mpeAcTaBiIsIeT COO0H BOJHOBOM MakeT.  0)
KBanpat mozaysst BomHOBOW (DYHKIIUU OIpeAeseT MIOTHOCTD
BEPOSITHOCTH  OOHAPYKEHUSI YaCTUILIBI B) AHCaMOIIb 9acTuIl
BeJET ce0s Tak )ke, Kak BOJHA.

2 Bri6epuTe npaBmiibHYI0 (GOPMYITHPOBKY SISl COOTHOIICHHS OIIK-1.B.1
HEOIPENEICHHOCTEN I YaCTULBI JIETALIEH BIOJIb OCH X ...

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

h.
3 Bpemennoe ypasuenue llpénunrepa numeer Bua: OIIK-1.V¥.1
hav a® a® .
a)— T =- AY+ UY 0) — AY+U¥Y=1h
i gt 2m 2m
a¥.
at’

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

4 PagnanbHas mioTHOCTh BEPOSTHOCTH ISl OCHOBHOT'O COCTOSIHUS OIIK-1.V.1
AJIEKTPOHA B aTOME BOJIOPO/Ia UMEET MAKCUMYM TIpH: a) ©' = 213, 0)

L) )
r=—,B) T =7 (I — pacCTOSHME IEKTPOHA IO AApa, 11 — HEPBhIH

OOPOBCKHI paamyc)

5 6. bo3oHamU SBISAIOTCS: a) BCe pa3psKEHHbIE YaCTUIIbI, 0) YaCTUILIBI OIIK-1.B.1
C MOJYLENbIM CIIMHOM, B) YAaCTHIIbI C LI€IBIM CIIUHOM, T')
HENUTpPAJIbHBIE YACTHILIBI

6 7. 3a10IHEHHOH 3JIEKTPOHHOM 000710YKEe COOTBETCTBYET IJIaBHOE OIIK-1.V.1
KBaHTOBOE uuciio n=3. OnpeaennTe 4YUCiIo JIEKTPOHOB Ha ITON
000J104YKe, KOTOPBIE IMEIOT OJJUHAKOBEIE KBAHTOBBIE YUCIIA

msz—% a)2; 0)9; B)I18

7 8. YacTHiia HAXOUTCSI B MIOTEHIUAIBHON sIME IIUPUHOIA |. OIIK-1.B.1
CootserctBre Mexy unciaoM N Toyek, re BOJHOBasT PYHKIIHS
obparaercsi B Hynb B uHTepBasie 0<X<|, 1 KBAHTOBBIM YHCIOM N
BBITJISIAUT TaK

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

8 12. CnuHOBOE THPOMAarHUTHOE OTHOIIEHHUE AJIS DJIEKTPOHA PABHO: OIIK-1.V.1

g g 2s
a) ame’ 6) ;’ B);

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HOH (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno




10.4. Meroanueckue MaTepuabl, OTIPEICTISIOINE MPOIICYPHI OLICHUBAHUA
UH/INKATOPOB, XapaKTEpU3YIOMIUX dSTanmbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKarcs B
JOKAJIbHBIX HOPMAaTUBHBIX akTax [ YAII, perjaMeHTHPYIOIIUX TOPSAAOK M IPOICAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MPOMEXKYTOUHOW aTTECTAIlMH O0YJarOIIHXCs
I'VAII

11. Meroauueckue yKazaHus JUlsl 0Oy4aroIMXCsl 10 OCBOCHUIO AUCLUIUINHBI

11.1. Meroauueckue ykasaHHs A OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYCHME JICKIUOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHMe yueOHoro marepuana. Ha3HaueHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaJIbHBIX NpoOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0yiacTH 3HaHuUsA, €€ MpoOJeMbl, AA€T LEIbHOE NPEACTaBICHUE O AUCLUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[lmaHupyeMbl pe3yabTaThl P OCBOCHUH 00YYAIONIMMCS JICKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LIEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IIOJIy4€HHE OIIbITa TBOPYECKOH padOThI COBMECTHO C IPENOJABATEIEM;

— pasBuTHe TNPO(PECCHOHATBHO—ENOBBIX  KAuecTB, JIIOOBH K MPEIMETy H|
CaMOCTOSTEIBHOI'O TBOPYECKOTO MBIIIJICHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4Y€HHE 3HAaHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HayuyuTCsd METOAMYECKH 00OpalaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIHA |
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

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

JlekunoHHBI MaTepua’d MOJXKET COINPOBOXKAATHCS JIEMOHCTpalMed CIalIoB U
UCIIOJIb30BAaHUEM pa3/IaTOYHOIO MaTepuajga IMpH MPOBEIEHUU KOPOTKMX JAHMCKycCUU 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

11.2. MeTtoauueckue ykazaHUS sl OOYYaIOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATUN
[IpakTuueckoe 3aHITHE SABISIETCS OJHOM W3 OCHOBHBIX (DOpPM OpraHMU3aIuu y4eOHOTO

Ipolecca, 3aKJII0YaroIasicsl B BHIIOJHEHUN 00yUYaIOLMMUCS 01 PyKOBOJCTBOM MPEIO1aBaTEeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCIIUIIMHBL, TPUOOPETEHUSI YMEHUIN U HaBBIKOB, OIbITAa TBOPUECKOH €ATEIbHOCTH.

Lesbt0 MPAaKTUYECKOTO 3aHATHS U1l 00YYaroLIerocs sBJseTCs NPUBUTHE 00y4aroImeMcs
YMEHMU U HaBBIKOB MPAKTUYECKOU IEATENBHOCTH 110 U3y4aeMOU JUCIUIUINHE.

[Tnanupyemble pe3yabTaThl P OCBOSHUH 00y4aroIeMcs MPaKTHYECKUX 3aHATHI:

— 3aKperuieHue, yriayOleHue, pacllupeHHe M JAeTalu3alus 3HAHWM Npu pelieHuu
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;



— OBIIAQJICHHE HOBBIMH METOJaMH M METOJUKaMU HW3YYCHHUS KOHKPETHOH y4eOHOI
THCIHATIINHEL

— BbIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIOJIYYCHHBIX 3HAHUHA IS
BBITIOJTHEHMS 3aJJaHUI;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM WM MHIMBHIYaIbHOH (GopMm
00yJeHUsI.

DyHKINU PAKTUYECKUX 3aHATUH:
— TIO3HaBaTeJIbHAs;

— pa3BUBaIOILas;

—  BOCIIMTAaTENIbHAs.

IIo XapaKTCPy BBIMIOJIHACMBIX O6y‘-IaIOHII/IMCH SaI[aHI/Iﬁ M0 MNPAaKTHYCCKHUM 3aHATUAM
moApa3aACIA0OTCA Ha:

— O3HAaKOMMUTCJIIBHBIC, IIPOBOAMMBIC C HCJIbIO 3aKPCIUICHUA W KOHKPETHU3AllUU
HN3YUCHHOT'O TCOPECTUYCCKOro MaTcpuaa,

— AHAaJIMTU4YCCKHUC, CTAaBAIIUC CcBOCH LECJIBIO IMOJIYYCHHC HOBOM I/IH(1)OpMaI_II/II/I Ha OCHOBC
q)OpMaJ'II/ISOBaHHbIX MCTOOAOB,

— TBOPUYCCKUC, CBA3AHHBIC C IMOJIYYCHHUEM HOBOM I/IH(bOpMaHI/H/I IMyTEM CaMOCTOATCIIBHO
BI)I6paHHI)IX MMOAXOJ0B K PCIICHUIO 3a1a4.

@opMbl OpraHu3allMd MPAKTUYECKUX 3aHATUNA OIpPENENsIlOTCS B COOTBETCTBUU CO
cnenupuYecKuMi OCOOEHHOCTSAMM Y4€OHOW IUCHHUIUIMHBI U LelasIMH o0ydeHus. OHH MOTYT
IIPOBOAUTHCS:

— B MHTEPAaKTMBHOM ¢opme (pelieHHe CUTYAllMOHHBIX 3a/a4, 3aHiATUsA 110
MOJIEJIMPOBAHUIO  PEAJbHBIX  YCJIOBUM, JIE€JIOBBIE WIPhl, HUIPOBOE  IPOEKTHPOBAHHUE,
MMUTAIMOHHBIE 3aHSTHS, BHIC3THBIE 3aHATHUS B OpraHu3aluu (MpeAnpusiTus), nenoBas yueOHas
Urpa, poJsieBass Wrpa, ICUXOJOTHYECKHM TPEHWHI, KEHC, MO3TOBOM INTYypM, TPYIIOBbIE
JUCKYCCHH);

— B HE MHTEPAaKTUBHON (hopMe (BBIMOIHEHUE YIPAXXHEHUH, pelIeHue TUIIOBBIX 3a/1ad,
pelIeHre CUTYallMOHHBIX 3a/1a4 U IpYyroe).

Metonuka mpoBeleHUs MPAKTUYECKOTO 3aHITHS MOXKET OBbITh Pa3NUYHON, MPU ITOM
Ba)KHO JIOCTYDKEHHUE OOIIEH eI TUCIUTLINHBL.

TpebGoBaHUs K TPOBEICHUIO IPAKTUICCKUX 3aHITUN

[IpakTrueckue 3aHATHS TPOBOASTCS B BHJIE OOCYKICHHMS OCHOBHBIX THIIOB 3aj1ad,
CBSI3aHHBIX C TEOPETUYECKUMH BOIIPOCAMH, PACCMATPUBAEMBIMHU B JIEKITMOHHOM KypCe U B BUJIE
paz0opa BOMPOCOB, KOTOPBIE MOT'YT BOSHUKHYTh y CTYACHTOB IIPH OCBOSHUU MaTepuaa.

Meronuueckne yKazaHWUsS 110 TPOBEACHUIO TMPAKTHUYECKUX 3aHATHH TPUBEACHBI B

CIEMYIONMUX MOCOOMsIX uMermmxcs B oubmuorexke 'YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BHUJIC:



1. Mexanuka. Konebanus u BoiHbl. Tepmoamnamuka. Coopuuk 3amau /.M. KoBanenko,
FO.A. Ky3unenos, M.H.Kynsourikas, H.I1.JlaBpoBckas, H.H.Jluteunosa, E.B. Momaps ,
IO.A. HoBukoBa, B.®. Opinos, J.E.Ilorapes, B.K. [Ipununko, E.B. Xonunesa. 1O0.H.
[apes, B.b.1llanun, b.®.1ludpun, C.5. lepdak 2010. 84 c.

2. OnextpuyectBo. Marnetusm. Omnrtuka. CoOopuuk 3amau. /MU, Kosanenko,
H.I1.JIaBpoBckas, H.H.JIutBunoa, E.B. PyrskoB. IO.H. Llapes, b.®.llludppun, C.A.
[Mepbak 2013. 80 c.

3. KanroBass ¢usuka. CoOopuuk 3amau //, L. Kosanenko, H.II. JlaBpoBckas, H.H.
JlutBunoBa, B.®. Opnos, [I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrskos, FO.H.
Hapes, C.A Ulepdak, 2004, 56¢.

11.3. Meroauyeckue ykazaHUs IJIsi OOYYalOIIMXCS 110 BBITIOJHEHHIO J1a00paTOPHBIX
pabor
B xome BowImonHEeHUs 1a00paTOpHBIX paboTa OOydYaOMUHCS JODKeH YIIyOuTh H

3aKpenuTh 3HAHUS, MPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJUKON U TEXHUKOH
OKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKOH 00ydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTATbHO-IIPAKTUYECKOM, pacueTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATHI.

BeinonHenue 51a60paTopHBIX paboOT OO0y4aromUMCs SIBISETCS HEOThEMJIEMOH 4YacThlO
U3y4eHHs] JUCUUIUIMHBI, ONpelensieMod ydyeOHbIM IIJJAaHOM M OTHOCUTCS K CpEeACTBaM,
00ecreyrBaroIUM pelIeHUEe CIeTyIOIUX OCHOBHBIX 33aJau y 00y4aroIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCLMILIMHBL,

— 3aKpeIuvieHue, pa3sBUTHUE M JeTaau3alus TEOPETUYECKUX 3HAHUM, MOJYYEHHBIX Ha
JICKITUSIX

— TOJy4YeHHe HOBOM MH(OpMAaLUU 110 U3ydaeMON AUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3aganue ¥ TPeOOBAHHUSA K NIPOBEICHHUIO JIA00PATOPHBIX padoT

B Teuenue cemectpa KaXIblil CTYIEHT B COOTBETCTBHHU C paboyeil MporpaMMmoin o
nucnuruiiae Ou3nKa JOJDKEH BBIMIOJHUTH OINPEISICHHOE YHCIIO JTabopaTopHBIX paboT. Ha
KOKIYI0 JIabopaTOpHyI0 paboOTy IUIaHUPYETCS HE MEHee [BYX 3aHSATHH: OJHO — Ha
BBITIOJIHEHUE HW3MEPEHHM, W OAHO — Ha 3ammTy otuera. OTuUeT MUIIETCS HE BO BpeMs
3aHATHIH, a JOMa WK B OUOJINOTEKE.

B nHauane cemecTpa 10 Hauaja 3aHATUNA CTYACHT JOJDKEH OBITh MPOUHCTPYKTUPOBAH IO
TEXHUKE OE30MacHOCTHU MPHU MPOBEICHUH J1abopaTOpHBIX padoT mo ¢usuke. [IpoxoxaeHne
WHCTpYKTaxka (UKCHPYETCS B CHEIUAIBLHOM JKypHaJe, TaM HYXHO 00s3aTelbHO
pacrucarbcsl.

B nabGoparopuio CTyA€HTHI OJDKEH NPUXOIUTH TMOATOTOBICHHBIMH K Ha3HAUYECHHOU
pabote. Heobxonumo 3apanee mpoynTaTh OMMCAaHUE PabOTHl M TEOPETUYECKUE CBEACHUS U3



COOTBETCTBYIOIIETO pasnena Kypca. He 3a0biBaiiTe 0 pEeKOMEHJIOBAaHHOHN IUTepaType H
00s13aTeIbHO TIOyUYnTe B OMOIMOTEKE BCE MOCOOMS, BRITyCKaeMble Kadeapoil.

BoimonuaTe paboTy CTYIEHTY pa3pemiaercsi, JUIIb MOCHe JONyCcKa, MOJIYyYeHHOTO ToCIe
Oecensl ¢ mpenogaBaTeneM. [IpenogaBaTens JOMKEH YOSIUTHCS, YTO CTYJCHT IIOHUMAET:

KaKue sIBJICHUs OH Oy/IeT HaOI0JaTh U UCCIIEA0BATh;

Kakas LeJib Iepe/l HUM MOCTaBJICHA,

KaKMMH MPUOOPAMH U KaK BEAyTCsl U3MEPEHUS;

KaK CcJIeyeT MPOBOJUTH SKCIIEPUMEHT.

[Tomy4deHHBbII TOMyCK K paboTe 0TMEUYaeTCs MPErnoAaBaTesieM B )KypHale.

B mnpomecce BbIMONHEHHUS J1a00OpaTOpHOW pabOThl HYXHO 00s3aTE€IIbHO 3aIllOTHUTh
MPOTOKOJI MU3MEPEHHI. Y KaXKIOro CTyJIEHTa MPOTOKOJ H3MEPEHHH TOJIKEH OBbITh CBOM;
BEJICHUE OJHOTO MPOTOKOJIAa HECKOJbKUMHU CTyJIEHTaMU BMECTe He nomyckaercs. [Iporokomn
BeneTcs Ha mucTe Gpopmata A4. B mpoToKosie JOKHO OBITh OTPasKEHO:

TOYHOE TMOJHOE Ha3BaHME U HOMEp Ja0OpaTOpHOW pabOThl B COOTBETCTBUU C
METOANYECKUM MTOcOOUeM;

dbaMuus, MHALKAIIBI CTYJIEHTa U HOMED TPYIIIbI;

(baMuUITST 1 MHAIHAITBI TIPETIOIaBaTelIs,

TabnuIa TEXHUYECKUX XAPAaKTEPUCTHK W3MEPHUTEIBHBIX NPHOOPOB (Ha3BaHWE MPUOOpa,
pabouunii quanasoH, IeHa JeICHUS, KJIacC TOYHOCTH U JIp.);

rapamMeTphl YCTAHOBKH, Ha HEH yKa3aHHBIC,

pe3yabTaThl U3MEPEHUIA;

JlaTa ¥ TMOJMKUCH CTY/ICHTA.

Bce 3anmcu OMKHBI BECTUCH ABTOPYYKOW, IIAPUKOBOM, KaNWJUISIPHOM WIIM TEIEBOM
pyuKoil. 3anuch HAOJIIOACHUI U JaHHBIX KapaHAalloM He IOMYCKAeTCs, KapaHaaloM MOKHO
JUIIL YePTUTH TaOIUIBI B rpaduku. BeneHne «4epHOBHKOB IPOTOKOJIA» U MEPENUChIBAHUE
UX B KOHIIC 3aHATHS HAYMCTO HE PEKOMEHAYETCS; STO HEHY)KHas TpaTa BpPEMEHU U
BO3MOXXHOCTB JIOMYCTUTh OMIMOKY TpH TepenuchiBaHnu. CTapaTeabHOCTh U aKKyPaTHOCTb
Jy4IIe MPOSIBUTH MPU OPOPMIICHUH OTUETA.

[To oxoHYaHUU W3MEPEHUH MTPOTOKOJ 00s13aTEIBLHO JACTCSl HA MOJIUCH MPETOIaBaTEeIO.
be3 »TOif moamucH TPOTOKON cuuTaeTcs HeaeucTBuTenbHBIM. [loamuchk cryaeHTa B
MIPOTOKOJIE 0003HAYaeT, 4TO OH OTBEYACT 3a BCE IMPOBEJICHHBIC HU3MEPEHUS, a IMOJIUCH
MpenoaBaTelisi 03HavaeT, yTo paboTa IeMCTBUTEIHHO BBITIOJHSIACH U YKa3aHHbIC 3HAYCHUS
JEHCTBUTENBHO MOTYyYEHBI MMEHHO TEM CTYJIEHTOM, KOTOPBII COCTaBMII MPOTOKO.

[To pesymbraram, 3aUKCUPOBAHHBIM B MPOTOKOJIE M3MEPEHHM, CTYIEHT JOMa IHIIET
OTYET ¥ 3alUIIaeT ero Ha ciexyronieM 3aHatud. [Ipu 3ammre oT4eTa MOTYT OBITH 3aJaHBI
JT00BIe BOMPOCHI MO TEOPUU HW3YYaeMOTO SIBICHUS W MO TOJYYCHHBIM pe3ysbTaraMm. 3a
MPUHSATHIN OTYET MPENOJaBaTeNb BBHICTABISECT CTYACHTY OIEHKY W IIOCJIE 3TOTO COOOIIaeT
HOMEp W Ha3BaHUE CJIEIYIONICH Jab0paTopHOi pabOTHI.

Crpykrypa u ¢popma ordera o 1adopaTopHoii padore
OT4eT JOKEH coiepkKaTh CIASAYIONINE Pa3/Iebl:
1. Llens paboOTHI.
Ona cdopmynupoBaHa B OIKMCAaHWUU JIAOOPATOPHOW pabOTHI, OTTyJa €€ CIeayeT
MePETncaTh.



2. Onucanue J1abopaTOPHOM YCTaHOBKH.

Onucanue  yCTaHOBKM  JOKHO  ObITh  KpaTkuM.  ClenyeT  OrpaHHYMTHCS
(GYHKIIMOHATTBHOM WIIM AJIEKTPUUYECKON cXeMo#l ycTaHOBKH. He Hy)KHO MPUBOINUTH BHELTHETO
Braa mpubopoB. [lanee HEOOXOAMMO ONMUCATH IKCIIEPUMEHT M TIEPEUNCIUTh U3MEPUTETIHHBIC
npubopsl B TaONUIE TEXHUYECKHX XapaKTePUCTHK, MEPEHECEeHHOH W3 MPOTOKOIa
M3MEPEHHUI.

3. PaGouue Gpopmyibl.

PaGounmMu Ha3bIBAIOTCS TOJBKO T€ (POPMYINBI, MO KOTOPHIM HEMOCPEICTBEHHO
MIPOM3BOJISATCS. BHIYMCIICHUS UCCenyeMblX BennunH. CreBa B Gopmyiie JOMKHO CTOSITh TO,
YTO CJEAyeT OINpEAeNuTh, CIpaBa - TO, YTO M3MEPSUIOCH B pabore mim u3BecTHO. Bce
MPUBEICHHBIE POPMYJIIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BriBoa popmyn u mpoMexyToUHbIE BRIPQKEHHSI B TOM pa3zelie MPUBOIUTH HE HYXKHO.
@opMmysbl s BBIYMCIEHUS IOTPEHIHOCTEH W IMPOBENEHUS MaTeMaTU4YecKoil oOpaboTKu
pE3yJIbTaTOB U3MEPEHUM B 3TOM pa3Jiese TOXKE HE MPUBOIATCS.

4. Pe3ynbTaThl UBMEPEHUN U BBIYUCIIEHUU.

B »TOM paszzmene ordyera JOKHBI ObITH NMPUBEIAEHBI BCE MU3MEPEHHBIE U BBIYHUCICHHBIE
pe3ynbTathl. 110 BO3MOXKHOCTH, MX HYXHO TPEICTaBISATh B BUIE HATJSIAHBIX Tabmui. B
MPUBOJMMBIX 3HAYCHUSX HENB3S OCTABIAThH JIMIITHUE JECATHYHBIC pa3psiabl (moxpolOHee 00
ATOM TIOWIET peub Hrke). B paboTe MokeT ObITh HECKOIBKO 3aJlaHHWi, BCE OHH JIOJDKHBI
OBITH TTPUBEJICHBI B 3TOM pa3Jielie.

5. Ilpumepsl BBIYUCIEHUN.

B sTom pasnene oryeTta IOJKHBI ObITh MPUBEIEHBI MOAPOOHBIE TPUMEPHI BHIYMCICHUN
no Kaxnaoil paboueit ¢opmyne. He HyXHO NpUBOAMTH BCEX BBIUMCICHHM, BIIOJHE
JIOCTaTOYHO OJIHOTO MpHUMEpPA MO Kax10il ¢opMyise. DTOT pasaen HyX eH Ui TOro, YTOObI
npernojaBaTeNlio ObUIO JIerde HAaWTH OMHMOKY B BBIUMCICHHUSX WIA H3MEPEHUSX, €CIH
TaKOBBIE€ BCTPETATCS.

6. BeruucieHnue morpeniHocTen.

B ostomM pasmene ordera MOMDKHBI OBITH TPEACTaBICHBI (OPMYIBI, 1O KOTOPHIM
IpOBOAMJIACH MaTeMaTudeckass oOpaboTka pe3ynbTaToB U3MepeHUi. JloiKHBI OBITH
BbIBEJICHBl (OPMYJIbI, 1O KOTOPHIM BBIUHUCISUIMCH CHCTEMATUYECKHE U ClydallHbIe
NOTPEIIHOCTH U MPEICTaBICHBI TPUMEPHI BBIYMCICHUN MO KaX10H U3 HUX.

OTOT pa3fen oTyeTa CaMblil CHOXHBIA Ansi cTyfaeHToB. Ilo Hemy Oombiie Bcero
BOIIPOCOB, B HEM OoJIbIlie Bcero omuOoK. Teopust morpenrHocTeit 0ObI9HO OBIBaCT HAMKMCAaHA
JUIL TIOATOTOBJIEHHOTO YHUTATENs, 3HAKOMOIO C BBICHIEH MareMaTHKOM. B Hactosmem
MOCOOMH aBTOPHI TOCTAPAIMCH OCTABHUTH JIMIIH CAMOE BAaXXHOE IO ATOW TEME W M3IIOKUTH
MaTtepual 1o BO3MOKHOCTHU MTPOCTO.

7. I'paduku 1 pUCYHKH.

He6onpmme rpaduku 1 pucyHKu pa3MeniaroTcsi B TeKcre, a Oonpline - popmara A4 -
NPUBOJATCS HA OTICIBHOM JHcTe. B 11000M ciay4yae OHU JOJDKHBI OBITH HOJANMCAHBI U
NPOHYMEPOBAHbl, HA HUX JOJKHBI OBITh CCHUIKM B TeKcTe oTueTa. ['paduxu o0s3aTerabHO
BBITIONTHSIOTCS HAa MHIJUTUMETPOBOM Oymare. Ha kaxaol ocu JOHKHO OBITH 00O3HAUYEHO,
Kakas BEJIMYMHA M B KaKUX €AMHHUIAX BIOJIb HEE OTKJIaJbIBaeTca. Ha camMux ocsxX TOJKHBI
OBITh HAHECEHBI TOJIBKO Y3JIbI KOOPJAWHATHOW CETKH. VI3MepeHHbIe Ha ONbITE 3HAYCHUS
MOJNNMUCHIBATH HAa OCAX He ciuenyer. Ha Tpaduk o00s3aTenbHO HAHOCATCS BCE



HKCIIEPUMEHTANIbHBIE TOYKU, U MPOBOJUTCS COCAMHSIOMAs MX JUHUA. OKOJO OJHOW WIIH
HECKOJIbKUX TOYEK OTKJIAJBIBAIOTCS CHUCTEMATHYECKHE IMOTPEIIHOCTH COOTBETCTBYIOIIUX
u3MepeHui (moapodHee 06 ITOM MONAET PeUb HUKE).

8. OKOHUaTEeIbHBIC PE3YJIbTATHI, UX 00CYXKICHUE, BEIBOIBI.

B »TOM pasnene oruera Hy)XHO MOABECTH HUTOr MpojeidaHHOW pabotrel. Cruenyer
HanucaTh, KAKUe MOJYyYEHbl BEIMYUHBI, U C KAKUMU IOTPELIHOCTSMH.

Ecnu u3mepenus: NpoBOIWINCH Pa3HBIMH METOJIaMH, TO 00s3aTENbHO HY>KHO CPaBHHUTH
3TH PE3yJIbTaThl U UX IMOTPELIHOCTH, CIENATh 3aKIIOYEHHE, KaKOW METO[ Jiydlle, TOYHEE,
yno0Hee.

Ecnu m3BecTHO TabiMyHOE 3HAYCHHE W3MEPEHHOH BENUYHMHBI, TO HY)XHO 0053aTeIbHO
CPaBHHTH €TO C MOTYYCHHBIM Ha OTBITE 3HAYCHUEM M JIaTh apTyMEHTHPOBAHHOE 3aKITIOUCHUE
00 UX COBIAJCHUH UM HECOBIIAICHUU.

Ecnu B pabore 3Ha4eHUs1 OJHOM U TOW K€ BEIUYMHBI MOTYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO O3TU  pe3yJbTaTbl HYKHO 00sA3aTeNbHO CPaBHUTb M JaTh
apryMEHTHPOBAHHOE 3aKII0YEHHE 00 UX COBIAJECHUH WJIM HECOBMA/ICHUU.

B cnyuae, xorma Mexay CpaBHUBAa€MbIMH BEJIMYMHAMU HUMEIOTCS HEIOIyCTHUMbIE
PacXoXKJIEHUs, 3TO HY)KHO 00s3aTeIbHO OTMETHTh B OTYETE M BBICKA3aTh MPEAIOIOKECHHE O
BO3MOXXHBIX IPUYMHAX ITOTO HECOBMAICHUSI.

Ecmu B paboTe cTaBUIIOCH HENBI0 MPOBEPHUTH KaKOW-TO (YM3MUECKHIA 3aKOH WU U3YYHUTh
SBIICHUE, TO B JAHHOM pasjeiie HeoOX0auMo 1aTh 00OCHOBAHHBIN OTBET HA MOCTABIICHHBIN
BOIIPOC.

BbIBO/ TOMIKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpebGoBanus k opopMIIEHHIO 0TYETA 0 J1aGopaTOpHOIi padoTe

Otuer no naboparopHoii paboTe JOKEH BBINONHATHCS Ha ucTax ¢popmara A4. 3anucu
Ha JIMCTaX BEAYTCS TOJIbKO C OAHOW cTopoHbl. Ilo Kpasm jucTta 10JKHA OBITh OCTaBJIEHA
pamka mupuHOM He MeHee 20 MM. DTy paMKy pHCOBaTh Ha JIMCTaX HE HY)XHO, HO U
3acTynaTh 3a HE€ HE CieqyeT. B paMke B BEpXHEM IMOJie HYXKHO JIMIIb MOCTaBUTH HOMED
ctpaHunbl. [IpoHyMepOBaHHBIMH TOJDKHBI OBITH BCE JIUCTBHI OTYETA, HAYMHAS C TPETHETO.
IlepBblii JINCT — TUTYJIBHBIM U BTOPOU JINCT — MPOTOKOJI U3MEPEHUM, HE HyMEPYIOTCSL.

Otuer crnenayer mucath oT pyku. Eciam Bl ncronb3yere dykue 3aroTOBKH, TO OyAbTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAaHHBIC» OIIMOKU, KOTOPBIX ObIBaeT MHOTO. CKa3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMysaM, KOTopble Bbl mogcMoTpenu y Koro-To, a He BBIBEIU
camu. Jlyudme cnpocuts npenoaasarens. OH MOJACKaXKET WM IPOBEPUT, MPAaBUIILHO U y Bac
MOJTyYUIIOCh.

TutynpHBIA THCT PabOTHI MOXKET OBITH HAMKMCAH OT PYKH WIJIM Hale4yaTaH Ha MPUHTEPE.
DJIEKTpOHHAs BEpCUsl TUTYJIBHOTO JIMCTa HaxoAuTcs Ha caiite 'Y Alla.

Mertoanueckue yKa3aHusl 110 BBIIOJTHEHHIO JJa0OpaTOPHBIX padOT MPUBEICHBI B CIEIYIOLINX
nocobusx umeromuxcs B onommoreke ['Y Al B Hare4aTaHHOM | JIEKTPOHHOM BHJIE:

4. Mexanuka. KoneGanus u BomHbl. MonekynsipHas ¢usuka. JlabopaTopHblii MpakTUKyM

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

5. DnextpuuectBo W MmarHetusM. JlaGopatopusiii npaktukym// /E.H. Kormukos, C.A.
[Mepbak, .1 Kosanenko, FO.A. Ky3nenos, M.H. Kyns6umxkas, H.IT. JlaBposckas, H.H.



JlutBunosa, I'.JI. Ilnexorkuna, B.K. Ilpununxo, E.B. Pytekos, , FO.H. Ilapes, b.O.
Hludpun, 2010,84 c.

6. BomnoBass ontuka JlaGopatopusiii mpaktukym //E.H. Kotmukor, WM.II. KpekrtyHoBa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tpomnun 2013 68 ¢

7. KBanToBas ¢usuka. Jlabopatopubrii npaktukym //I.A. BecumueBa, .1 Komanenko,
H.IL. JlaBpoBckas, H.H. JlutBunoa, B.®. Opnos, B.K. IIpununko, C.I1.Danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [lIudpun, 2008, 80 c.

11.4. Meroauueckue yKazaHus JUIsi 0OYyYaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xoje BBIIOTHEHHUS CaMOCTOSATENBHON padOThI, OOYUAIONIHIICS BBIOTHSIET paboTy Mo
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IperojaBaTelis, HO 0€3 ero HemocpeaCTBEHHOTO
y4acTusl.

Jisa oOywarommxcs Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTelIbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovyero BpEMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
Y HaBBIKM B YCBOGHHMM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHUI, 00ECIeurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TNIEpUOJ OOYUYEHHs, IOMOTAaeT IIOJyYUTh HABBIKA TTOBBIIICHUS
pohecCHOHANBLHOTO YPOBHSL.

MetoauueckumMl ~ MaTepuaiamMM, — HAlpaBSIIOLIMMH  CaMOCTOSITENIbHYIO — paloTy
00y4aromuXCs SIBISIFOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCLUILINHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX PaboT (11 00y4aromuxcs
10 32049HOM (hopme 0OyUeHHS ).

11.5. MeTtoauueckue yKazaHusl [UIsl OOYYaroIIMXCS IO MPOXOKICHUI TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroImuxcsl, OCyIIECTBISEMOI0 B TEUEHUE CeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

OcHOBHBIMHU (haKTOpaMH TEKYLIET0 KOHTPOJIS 3HAHWM O0ydarolmuxcs sIBISETCS YCTHBIN
ONpOC Ha JIEKUMOHHBIX WM TNPAKTHUYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpenctBaMM TEKYyHIETO KOHTPOJs MOTyT ObITh Oecelbl mpenojaBaTelss W CTYJEHTA,
KOHTPOJIbHBIE BOTIPOCHI U 3a/1aHUS.

Pe3ynbTarsl TEKyIIEro KOHTPOJIS YCIEBAEMOCTU CIYXaT OCHOBOM JUISl IIPOMEKYTOUHOU
aTTeCTallMU: MOJIyYE€HHUs 3aueTa WIM JOMYyCKa K 3K3aMeHy WU Au(PepeHIHpOBaHHOMY 3a4eTy
1o y4eOHOM JUCIHUILTHHE.

B teuenue cemectpa mna momycka K K 9K3aMeHy WK TU(EpeHITUPOBAHHOMY 3a4eTy
CTYAEHTY HEOOXOAUMO cAaTh He MeHee 75% 1abopaTopHBIX U MPAKTUYECKUX padoT.

11.6. MeToau4veckue yKa3zaHUs IS OOyYaIONIUXCS MO MPOXOKIACHHUIO MPOMEKYTOTHON
aTTECTALIUH.

[Ipomexyrounas  arrectauus  oOydaroluxcsi — MpeaycMaTpuUBaeT  OLIEHHWBAaHUE
IPOMEXYTOUHBIX ¥ OKOHYATENbHBIX Pe3yJbTaToB 0OyueHHs 1Mo aucuuruinHe. OHa BKIIOYAeT B
ceost:

— D9K3aMeH — ¢opma OIEHKM 3HAHHWM, MOJy4YeHHBIX OOydalolmMMCs B Ipoliecce
U3y4eHHs BCel AMCUUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSITENIbHOU paboThl, CHOCOOHOCTH
NPUMEHSTh HUX JUIS pEIICHUs MPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NEpUOJ HSK3aMEHALIMOHHOW CECCHMM M 3aBEpIUAeTCsl aTTECTAllMOHHOM OLIEHKOM «OTJIIMYHOY,



«XOpPOIIO», «YAOBIETBOPUTEIBHO», «HEYIAOBICTBOPUTEIBHO». DK3aMEH MOXET HPOXOAUTH B
BHJIC YCTHOTO OIIPOCa MJIM TECTUPOBAHUSI.

— 1uddepeHIPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HAaHUM, IOJy4YEeHHBIX
00YyJaroIIMMCs ITPYU MU3YYEHUH AWUCIMIUIMHBL, IPH BBIIOJIHEHHH KYyPCOBBIX HPOEKTOB, KyPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTIMYHOY, «XOPOIIO», «yJIOBJIETBOPUTEIHHOY, «HEYIOBJICTBOPUTEIHHO.
JuddepeHpoBaHHBIN 3a4€T MOXKET POXOAUTH B BUJIE YCTHOTO OMPOCA UIIM TECTUPOBAHMUSL.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




