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Jluct cornmacoBanus paboueit mporpaMMbl AUCHUTUINHBI
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JOJDKHOCTD, Y4. CTECIICHb, 3BAHUE MOJNMHUCH, JaTa WHUIHAJIbI, CbaMI/U'IHS{



AHHOTALIUA

Jucuummna «Pu3uKa» BXOIUT B 6a30BYI0 4aCTh 00pa30BaTEIbHON MPOrpaMMBbl MOITOTOBKH
CTYJIGHTOB 10 HampasieHuto/cnermmanbHoctTn  «11.03.01  «PamuoTexHuka» HampaBICHHOCTb
«PanmnoTexHUYeCKUEe CpelcTBa Tepenadd, npueMa u  o0paboOTKM curHanoB». JlucruruimmHa
peanusyetcs kadeapoit Ne3.

JucnumimHa HareneHa Ha GopMHpPOBaHUE Y BHITYCKHHUKA

o01enpodeccuOHaIbHBIX KOMIIETEHIUN:

OIIK-1 «ciocoOHOCTH MPEACTaBIATh aIEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHIA HAYYHYIO
KapTUHY MHPa Ha OCHOBE 3HAHUS OCHOBHBIX ITOJIOKCHHH, 3aKOHOB U METOJ0B €CTECTBEHHBIX HayK
Y MaTE€MaTUKU»,

OIIK-2 «crocoOHOCTD BBISBIATH €CTECTBEHHOHAYYHYIO CYHITHOCTH MPOOJIEM, BOSHUKAIONINX B
xoJie Mpo(heCcCHOHAIBHON AEATeNbHOCTH, IPUBJIEKATh JJIs UX PELIEHHUs COOTBETCTBYIOIIUIN (U3UKO-
MaTeMaTU4YEeCKUM anmapar.

Copnepxanue QUCLUIUIMHBI OXBaThIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C NpoOiiemMamu oOien
buzuku.

[TpenoaBanre AMCUUILUIMHBI IPEAYCMATPUBAET ClleAylolre GOpMbl OpraHu3aluyd y4eOHOro
mporiecca: JIEKIUH, J1abopaTopHble pabOTHI, MPAKTUYECKHE 3aHATHS, CaMOCTOSITEIbHas paborta
CTYJEHTA, KOHCYJIbTall1H.

IIporpaMMOil JUCLUIIIMHBI IIPEAYCMOTPEHBl CIEAYIOIIME BHUIbI KOHTPOJA: TEKYILIHU
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO01mast TpyA0eMKOCTh OCBOSHUS TUCIUILIHNHBI cocTaBisieT 14 3adetHbix exaunuil, 504 gaca.
SI3pIK 0OyUEHUS 110 TUCIUIIIIMHE «PYCCKUI.



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 TOJICPKUBAIOLIEH 00pa30BaTEILHON CPE/Ibl MPETOIaBaHus ISl OCBOCHHS TEXHUYECKUX
JTVCLIATUIHH.

1.2. IlepeyeHb NJIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHs MO UCHHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pPa30BaTeJbLHOMH MPOrpaMMbl

B pe3synbrare ocBOCHUS AUCIUIUIMHBI CTYJICHT JOJDKEH 00J1aaTh CIEIYIOIIUMH KOMIETEHIUSIMMU:
OIIK-1 «crmocoOHOCTh TPEACTABIATh aJeKBAaTHYID COBPEMEHHOMY YPOBHIO 3HAaHMHA HAy4YHYIO
KapTUHY MHpPa HAa OCHOBE 3HAHUSI OCHOBHBIX IMOJIOKEHUMN, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK
U MaTeMAaTUKI»:
3HATh - OCHOBHBIE (PU3HYECKHUE 3aKOHBI, METOJIbI UCCIICIOBAHUS U U3MEPEHUM;
OIIK-2 «crmocoOHOCTh BBISABISATH €CTECTBEHHO-HAYUHYIO CYIIHOCTH MpOOJEM, BO3ZHUKAIOIIUX B
x0J1e TPO(heCCUOHATTLHON NEATSIILHOCTH, TPUBJICKATH JIJISl X PEIICHUs COOTBETCTBYIOIINN (DU3UKO-
MaTeMaTUYECKUN anmapary:
YMETh - IPUMEHSATh 3HAHUS JUIS PEIICHUsS TPO(EeCCUOHATBHBIX 33]1a9;
BJIa/IETh HABBIKAMH - HHCTPYMEHTAJILHBIX U3MEPEHH B chepe mpodeccHoHanbHbIX 3a/1a4.

2. Mecto nucuMiuinabl B ctpykrype OIl
Jucnunnuua Oa3upyeTcs Ha 3HaHUAX, paHee NPUOOPETEHHBIX CTYAECHTAMH MpPH HU3Y4YEeHUU
CIEAYIOIIUX AUCIUTUINH:
— JluneitHas anreOpa
— MaremaTuuecKnil aHAIIN3
— Teopus BeposiTHOCTEH
3HaHUsA, TMOJyYEHHbIE NPU HW3YyYEHUH MaTepualia JaHHOM JUCUUIUIMHBI, HMMEIT KakK
CaMOCTOSITEJIbHOE 3HAUYCHHE, TaK M UCTIOJIB3YIOTCS MPU U3YYEHUU APYTUX TUCHUTIINH:
— DJIEKTPOHUKA
— DJIEKTPOTEXHUKA
3. Oobem aucuumaunbl B 3E/akagem. yac
Jannble 06 o0meM o0beMe TUCHUIUIMHBI, TPYAOEMKOCTH OTIENIbHBIX BUAOB Y4eOHOU paboOThI MO

JAUCITUITIIINHC (I/I pacnpeaciiCcHue 3TOH TPYAOCMKOCTH I10 CeMeCTpaM) MMpEACTaBJICHLI B Ta6J'II/II_[e 1

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bun y4ueOHOU paboThHI Bcero TpynoeMKoCTb IO ceMecTpam

Nel Ne2 Ne3
1 2 3 4 5

OO0mas Tpya10eMKOCTh 13/ 5/ 180 4/ 144 5/ 180

aucuumnabl, 3E/(gac) 468

Ayoumopnpsie 3anamus, Bcero Jac., 204 68 68 68

B mom uucne

nexuuu (JI), (1ac) 102 34 34 34

[pakTHyeckne/ceMUHAPCKHE 3aHATHS 51 17 17 17




(I13), (gac)

naboparopusie padotsl (JIP), (dac) 51 17 17 17
KypcoBoii mpoekT (padota) (KIL, KP),

(qac)

Dk3aMmeH, (Jac) 144 54 36 36
CamocmosamensHnas paboma, BCEro 156 58 22 76
Buj mpoMeKyTOYHO# aTTeCTAMM: OK3., OK3. OK3. OK3.
3a4eT, 9K3aMeH, k3.,

JuddepeHInpoBaHHbIN 3aueT (3auer. JK3.

Ixk3. Audd. 3a4)

4. Conepxanmne TUCUMILUTHHBI
4.1. PacnpenesieHue TPYA0eMKOCTH THCIHIIIUHbI
1o pa3aejaM M BUIAM 3aHSITHIA
Pazensr 1 TEMBI AUCHUILIMHBI U KX TPYIOEMKOCTH IIPUBECHBI B TAOIUIIE 2.
Tab6ymma 2. — Pa3aensl, TeMbl JUCHUTIIUHBI K UX TPYAOSMKOCTh

Paznensl, TEMBI JUCLIMIIIAHBI Jlexuun 113 (C3) JIP KII CPC
(qac) (qac) (qac) (gac) (gac)
Cewmectp 1
Pazzen 1. Mexanuka 11 8 7 19
Paznen 2. KoneGanus U BOJHBI 11 6 7 19
Pasnen 3. MosexkynspHas Gpu3uka 12 3 3 20
Hroro B cemecTpe: 34 17 17 58
Cemectp 2
Paznen 4. DnexTpuiecTBO 11 7 8 8
Paznen 5. Maruetusm 11 6 6 7
Paznen 6. Onrrka 12 4 3 7
Hroro B cemecTpe: 34 17 17 22
Cemectp 3
Paznen 7. KBaHTOBAs OTNITHKA 11 5 7 26
Pazzen 8. KBantoBas MexaHuKa 11 9 3 25
Pasnen 9. Craructiuueckas Gpuzuka 12 3 7 25
Hroro B cemecTpe: 34 17 17 76

4.2.  Copep:kaHue pa3nejioB U TeM JEeKIMOHHBIX 3aHATHIA
CogepxaHue pa3JelioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B TabmuIe 3.

Tabmuma 3 - CoxepxaHue pa3eioB U TeM JEKIIMOHHBIX 3aHATHI




Howmep paznena

Hazpanue u COACPIKAHUC Pa3ACJI0OB U TCM JICKIHMOHHOT'O IIUKJIa

Pasnen 1.

Mexanuka

IIpenmer Mexanuku. Mexanuuyeckoe ABWkKeHHe. [loHaTue
COCTOSIHMSI M JETEPMHUHU3M B KJIACCUYECKOW MEXAaHUKE. YpaBHEHUS
JIBWKEeHUs. ['paHuUbl OPUMEHHMMOCTH  KJACCHUYECKOM  MEXaHHUKHU.
PenstuBucTCKas M KBAaHTOBAs MEXaHUKa

Kunematuka nBukeHHsT MaTepuaibHOW TOukH. CKOpPOCTh H
yckopenue. HopmanbHOEe M KacaTtellbHOE yCKOpeHHMs. Pannyc KpuUBHU3HBI
TpackTopud. OCHOBHasl 3ajaya KHHEMATUKU MAaTepUaJbHOM TOUKH.
Kunemaruka aBukeHust abCOIIOTHO TBEpAOro Tena. Bpamenue tBepaoro
Tela BOKPYI HENOABMKHOM OCH. CBS3b JIMHEHHBIX W YIVIOBBIX BEIMYUH
IIPYU BPALATEIbHOM JBUKCHHH.

Nuepimansuble  cucteMbl  orcdyeta.  OCHOBHBIE — 3aKOHBI
KJacCUYeCKOl IMHAMHUKM - 3akoHel Hpiotona. OcHoBHas 3ajada
JTUHAMHUKU MaTepHAIbHOW TOYKH. HewHepnwmalbHbIE CHUCTEMBI OTCYETA.
Cuibl uHepuuu. 3aKOH COXpaHeHus umnyibca. lleHTp macc u ero
nBwkeHue. Cucrema IeHTpa Macce.

MexaHnuueckas pa60Ta U MOIIHOCTB. Kunernueckas OHCPI'U.
Ilons cun. KOHCGpBaTI/IBHBIe n JUCCHUIIATHUBHBIC CHIIBI. VYcnosue
MNOTCHINAJIbHOCTH IIoJIs1 CHUII. 3aMKHyTI)I€ N HCE3aMKHYTBIC CHCTCMBI.
HOTGHHI/Ia.HI)Haﬂ OHEpPIrusd CHUCTCMBI. CBs3b MCKOY HOTGHHH&HBHOﬁ
BHGPFHGfI U IO0JIEM  KOHCCPBATHBHBIX  CHIJIL. 3akoH COXpPaHCHUA
MEXaHUYIECKOM OHCPIUH. CucreMsl CAWHUIL.

MOMEHT cuiibl 1 MOMEHT UMITyJIbca. Y paBHEHHE MOMEHTOB. 3aKOH
COXpPAaHEHHsT MOMEHTa HMITyJbCa. MOMEHT HMIIyJbCa TBEPIOIO Tela
OTHOCUTEJIbHO HEMOJABMXHOW ocu. MomeHT wuHepuuu. OcHOBHOE
yYpaBHEHUE JUHAMUKM BpAILATEIbHOIO JBWXKCHHS TBEPAOrO Teja.
Kunerndeckass »SHEprus BpallalOLIErocss TBEPAOrO Teja. Y paBHEHUS
JBUKEHHS U YCIIOBUS PaBHOBECHUS TBEPAOIO TEIA.

[Tpunnun otHOCcUTeNnbHOCTH ["anunes, npeoOpasoBanus ["anumes.
[Toctynatel ciennaibHOU TEOPUU OTHOCUTENIHHOCTH. [IpeobpazoBanus
Jlopenua u cneactBust u3 HUX. OCHOBBI PENISTUBUCTCKON MEXAHUKHU.
WNHuTtepBan, ero ”HBapuaHTHOCTh. PensTuBuCTCKUI nMIyabc. OCHOBHOE
ypaBHEHUE PEIATUBUCTCKON TMHAMUKU. KuHeTHueckas sHeprus
PENATUBUCTCKOMN YacTUlbl. CBsA3b MAacChl U SHEPTUU. CBSI3b MEXIY
SHEPTUEH U UMITYJTHCOM YacTullbl. OCHOBHBIE UJIeW 00IIIEH TeOpHUH
OTHOCHTEIIBHOCTH

Paszgen 2

dusuka xojeOaHui U BOJIH

IMapmoHnueckmit u AHTapMOHNYECKHUN OCLUJUIATOP
(MaTeMaTH4yecKuil MasTHUK, (PU3MYECKH MaATHUK, KojieOaHus TOJ
neiicrBueM ympyroit cuisl). Cnoxxenue xonebanuil. ®u3ndeckuii cMbIca




CIEKTPAJIbHOTO pa3IoKeHUs. Juddepenunansuoe ypaBHEHUE
kosnebanuii. CBoOonHBIE, 3aTyxaromme KoyiebaHus. BbIHYXIEHHBIE
KosiebaHus. Pe3onanc.

Kunematuka BOJIHOBBIX IIPOLIECCOB (IUIOCKUE U CheprudecKue
BOJIHBI). BonnHoBOe ypaBHeHue. [IpuHuun cynepno3uuuu. JHeprus
BOJHBL [loTOK 3HEprun. UHTeHcnBHOCTH BOJHBL. CTOslUast BOJIHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOH BOJHBI. D ekt Jomnepa mis
3BYKOBBIX BOJIH

Pasznen 3

MonexymsipHas Gpusuka

TepmoauHaMuyeckue cocTosiHUs U npouecchl. [lonsaTre pyHkunu
cocrosHus. BuyTtpennss sueprus. KommdectBo ternorsl. Pabora Tena
npu U3MEHeHHH ero oObema. [lepBoe Hauvano TEPMOJMHAMUKHL.
Temnepatypa W BHYTPEHHSII OJHEpPrust Kak (QYHKLUHS COCTOSHUS.
Temnoemkoctb. DHTponus. BTopoe u Tperbe Havana TEPMOIMHAMHUKU.
Teopemsl Kapno. 3akon Bo3pactranus suTponuu. [lopsiniok u d6ecropsiiok
B nipupoze. TepmoauHamMuueckue GyHKIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSSI SHEpIHs,
TEIUIOEMKOCTH, ypaBHeHHe ajauabaTbel, paboTa MpU  pa3IMYHBIX
npoleccax, 3HTponus). BepostHocts u Quykryanuu. Pacnpenenenus
Maxkcemia. CkopocTH  TEIJIOBOIO JBHXKEHUS MoJiekyn. CpenHss
KMHETHYecKasi dHeprus Mojekys. OCHOBHOE ypaBHEHHE KHHETHYECKOH
TEOpUU HJeallbHbIX razoB. Pacmpenenenue bonpimana. DHTponus u
BEpOATHOCTb. Da30Bble paBHOBECHS W IpEBpalllEHUs. DIEMEHTbI
HEPABHOBECHOM TEPMOAMHAMUKH. SIBIEHMS NIEpEeHOCA, KUHETHYECKHE
asineHus. KonpeHcupoBanHoe cocTtosHuMe. KuHemaTtmka W JAMHaMuKa
JKUJKOCTEN U ra3oB.

Paznen 4

DJEKTPUUECTBO.

DJEKTPOCTaTHKA B BAKyyMe. 3aKOH COXPAHEHHUS NIEKTPUUECKOTO
sapsina. 3akoH Kynona. Cuctems! enunun. [IpuHnmn cynepno3unmu.
CucteMsl 3apsHKEHHBIX YacTULl. DIIeKTpUUECKUi qumnosnb. Pabota cui
BIICKTPOCTaTUYECKOTr0 1oJisl. Teopema o HUPKYJISILIMYA BEKTOpa
HanpsKeHHOCTHU. [10TeHIIMaIbHOCTD 3JIEKTPOCTATHUECKOTO TOJIS.
HanpskeHHOCTh ¥ MOTEHIMAI AIEKTPOCTATUYECKOTO MOJISl. CBA3b MEXKTY
Humu. Teopema ["aycca 1uist 21€KTPOCTAaTUYECKOTO TOJIS B BAKYyMe.
[I[pumeHenune Teopemsl ['aycca k pacuery mosneu.

DnexTpocTaTHKa B BelecTse. Tunsl nuanekTpukos. [lonspuzanus
IUAIeKTpUKOB. CBOOOIHBIE W CBA3aHHBIE 3apanbl. [ludnexTpuueckas
BOCIIPUMMYHMBOCTD. JIM3IEKTpUUECcKas MPOHUIIAEMOCTb. DJIEKTPUUECKOE
cMmemenne (MHAayknus). Teopema [aycca [uid 3ieKTpUUYECKOro MONs B
JUBJIEKTPUKE. YCIIOBHS Ha TpaHMIE paszena ABYX AMINEKTpUKOB. Ilone
BHYTpM TIPOBOJHMKa M y ero mnosepxHoctd. OOmas 3agaua
AIIEKTPOCTATUKH. DJIEKTPOEMKOCTh IPOBOIHUKA.

Konpnencaropbl. OHeprust CHCTEMBI DJIEKTPUYECKUX 3aps/IOB.

SHCPI‘I/IH 3apsAKCHHOTI'O MPOBOJHUKA. OObeMHasi IUIOTHOCTH OHCPIrun




AIIEKTPUYECKOTO IOJIS.

VYcnoBuss CyIIECTBOBAHMS DJIEKTPUYECKOIO TOKA. YpaBHEHUE
HEIMPEPBIBHOCTU. DJIEKTPOABMKYIAsA cuila. HemnoTreHuuaabHOCTh MOJIA
cropoHHUX cuil. 3akoHsl Oma u JDxoyns-JleHnma B HMHTErpajibHOM U
nuddepernmanbHon hopmax.

Pasnen 5

BHCKTpOI[I/IHaMI/IKa

MaruutocraTuka B BEIIECTBE. HamaramuyeHHOCTSD.
MonekynspHble TOKA. MarHutHas BOCHPUUMYHMBOCTh. MarHuTtHas
npoHunaeMoctb. HanpsykeHHOCTh MarHuTHOro noiid. /[umamarHeTukw,
napaMarHeTHku, (eppomarHetuku. Teopema O UHUPKYIALUUA BEKTOpa
HANPSDKEHHOCTH MarHUTHOTO ToJis (MHTerpaibHas u nuddepeHimanbaas
¢dbopMbI). YCIIOBUS Ha TPAHUIIC TBYX MarHETUKOB.

3akon Papanes. [IpaBuso Jlenma. CamonH yKIIHs.
NunyktuBHOCTH. B3auMuas unaykuus. B3anMmHas MHIYKTUBHOCTbD.
OO0BemMHast MII0OTHOCTh SHEPTUU MarHUTHOTO ToJisl. BuxpeBoe
anekTpuueckoe nojue. Tok cmemenus. CucreMa ypaBHeHUN MakcBeia.
MarepuanbHbie ypaBHeHus1. KBazucrannonapHele TOkU. IHBapHaHTHOCTD
ypaBHeHU MakcBelia OTHOCUTENBHO peobpa3zoBanuii Jlopenna.
[IpuHUMIT OTHOCUTENBHOCTH B JIEKTPOJAUHAMUKE.

Pasznen 6

Onruka.

BonHoBoe ypaBHeHME ISl 3JIEKTPOMarHuTHOM BoIHbI. CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH. BekTop IloitHTHHTra. IHTEHCUBHOCTH CBETAa.
Dddext Jlorrepa ams 37eKTPOMArHUTHBIX BOJTH. OTpaKeHUE U
npenomiieHue ceera. Ontuueckoe nzoopaxenue. [Ipunuun depma.
WnTepdepenius ceeta. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTb.
Hudpakuus csera. [Ipunuun I'oiirenca-dpenens. Meroa 300 @penens.
Hudpakuus OpayHrodepa Ha menn U AUPPaKIMOHHON pelIeTKe.
["onorpaduu. EcTecTBeHHBIN U MONSIPU30BaHHBIN CBET. 3akoH Mastoca.
[Tonsspu3anus cBeTa Npu OTPaKEHUU U NPEIOMIIEHUH. 3aKoH bprocrepa.
JBoriHoe ntydyenpenomiienre. HopmanbHas U aHOMalIbHAst JUCIIEPCHUS.
da3zoBas u rpymnmnosas ckopoctu. opmyna Panes. Dnementst Oypoe -
ONTHKH.

Pazmen 7

KBanroBag ontuka

TennoBoe uznydyenue ten. 3akoH Kupxroga. 3akoHbl H3ITyuyeHUs
abcomoTHO uepHoro Ttena. KBantoBas rumore3a u ¢opmyna [lnanka.
KBanroBas ontuka. @Poroddpdekr, omnbiTel CroneroBa. DOTOHBI
[aBnenne cBera. KopnycKyiaspHO-BOJHOBOW Jyanu3M JJis  CBETa.
Oddext Komnrona.

Pasznen 8

KBaHTOBas Mexanuka

Teopuss bopa. Omnbitei ®panka u ['epna. KopmyckynspHo-
BOJIHOBOW Jyanu3M Mukpodactull. ['mmoreza ae bpoins. ®a3oBasg u
IpynmnoBas ckopocTu BoiiH Ae bpoiund. Bonnosoit naket. Ctatuctuyeckoe




UCTOJIKOBaHUE BOJH Jne¢ bpoiura. IIpuHnun  HeonpezneneHHOCTH
[eiizenbepra. BomHoBasi GyHKIMS, €e OCHOBHBIE CBOMCTBa. OmepaTopsl
¢Gu3nyeckux BEJMYMH. BpeMeHHoe U CTallMOHApHOE YypaBHEHUE
[IIpenuHrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS JBHKCHUS.
CBoOomuas uactuna. Yactuma B OECKOHEUHOW ITOTEHIIMAJIBHON SIME.
KBanToBbiii ocumwuisitop. HyneBas sHeprus, HyneBble KosieOaHHUS.
ITpoxokaeHne YacTUllbl 4Yepe3 IMOTEHLUMAIbHBIA Oapbep. TyHHENbHBIN
addekr.

AToM BOJOpoJla B KBAaHTOBOM MexaHuke. KBaHTOBBIE umcIia.
OpOuTanbHBIi MEXAaHUYECKUM W MarHUTHBIM MOMEHTBHI JJIEKTpOHA B
atome. OpOuranbHoe rupomarHuTHoe oTHouleHue. OmnbiT IlltepHa u
I'epnaxa. CnuH snekrpoHa. [IpuHIMI TOXAECTBEHHOCTH MHUKPOYACTHILI.
®epmuonbl U 06030HBL. CHMMETpUS BOJHOBOH (YHKLIHMH CHUCTEMBI
onuHakoBbIX vacTtuil. [lpwamun Ilaynu. OObsicHeHHE TEPUOIUYSCKON
cuctembl 1eMeHToB J[.M.MenneneeBa. DHEpreTHUECKHUl CIIEKTP aTOMOB
1 MoJieKyJL. [Ipupona XuMU4ecKou CBS3H.

Pasnen 9

Cratuctuyeckas (usuka

Craructuueckuii meton. ®a3zoBoe npoctpancTBo. Pacnpenenenue
['u66ca. CraTucTHuecKkoe UCTOIKOBaHUE SHTponuu. CBOOOIHAS SHEPTHUSL.
CraTtucTuyeckoe ONHUCaHWE KBAHTOBOM CHUCTEMBI, pa3jiMyhe  MEXIy
KBAaHTOBOMEXAHHYECKOU u CTATUCTUYECKOM BEPOSITHOCTSIMHU.
Kiaccnueckass ~ cratuctuka — Makcseia-bonbnmana.  KBaHTOBBIE
cratuctuku depmu-/lupaka u boze-Oiinmreiina. CpaBHEHHE pa3IMUHbIX
CTaTUCTUK.

Pacnpenenenne @epmu-lupaka A 3IEKTPOHHOTO — rasa.
DOnekTpoHbl B KpUcCTamiax. OHeprusa @DepMmu, BBIPOKACHHBIA U
HEBBIPOKJEHHBIN 3JEKTPOHHBIM ra3. OIEKTPOHHAs TEMIOEMKOCTb.
TermmoeMKoCTh KpUCTAUIMUECKON pemetkd. Kiaccuueckas Teopus,
teopus DuiHITelHa U Jlebas. DoHOoHBI. DOTOHHBII Ta3.

4.3. IlpakTuyeckue (CeMUHAPCKHE) 3aHATHUS

TeMbl IpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBEJCHBI B TAOIUIIE 4.
Tabnuua 4 — [IpakTuyeckue 3aHATHs U UX TPYJOEMKOCTb

No T Ne
| Temsr MPaKTUYECKUX 3aHATUN dopmbl IpakTHYECKUX 3ansTHi | - PYAPEMIOCTE, | pasnena
n/m (qac) UCIIUII-
AUCH
JINHBI
Cemectp 1
1 Kunemartuka u nuHaMuKa Pemenue 3amau 2 1
MaTepHabHON TOUKH
2 Kunemaruka 1 1uHaMHKa Pemenue 3amag 3 1
a0COJIIOTHO TBEPOTO TeJa
3 CrnenuanbHas Teopus Pemenue 3amau 3 1
OTHOCHUTEIBLHOCTH
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Kunnemarnka u nuHaMHuKa Pemenune 3amaq 2
KOJIEOaHNI
XapaKTepUCTUKHU BOJTHOBBIX Pemrenne 3amau 2
MIPOIIECCOB
MomnexysipHo- Pemenue 3anau 3
KHUHETHYECKasi TEOpuUs
Cemectp 2
Hanpsixkennocts u Penrenue 3anau 4
MMOTEHIIAAI
3JIEKTPOCTATHYECKOTO TIOJIS
JBr>keHure 3apsKEHHbBIX Penrenue 3anau 4
YacTHI| B
3IEKTPOCTATHYECKOM I10JIe
JvanekTpuku B Pentenue 3amau 4
AICKTPUICCKOM TI0JIC.
Konpaencaropsi
XapaKkTepUCTUKHU Pemenue 3agau 5
3JIEKTPUYECKOTO TOKA
Nuaykuyst MarHuTHOro Pentenue 3amau 5
noJist. CHIIbI B MATHUTHBIX
MOJISIX
3aKOH 3JIEKTPOMarHUTHOMN Pemrenune 3amau 5
unaykuuu Papanes. Pabota
B MarHUTHBIX MOJISX
WNuTepdepenmms, Pemenue 3anau 6
nudpakiys, MOaIpU3aLUs
Cemectp 3
TennoBoe nu3ny4yeHue, Pemenne 3amaq 7
dotorddext
O¢ddext Komnrona, Pewrenue 3anau 7
cBOicTBa (POTOHOB
AToM BOJOpOJIa Permenne 3amau 8
Jlocrynarst bopa
CooTHoOIIEHNE Pemenne 3amaq 8
HEONpPeIeTICHHOCTEHN
I'eiizenOepra, BOJHBI J1€
bponna
VYpasuenue Hlpeaunrepa Pemenue 3amgau 8

[TorenunanbHbIe Oapbephbl
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6 KBanToBas craTucruka Pemenwne 3amau 3 9
Bcero: o1
4.4, JlaGopaTopHble 3aHATHA
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTh ITPUBEICHBI B TAOIHUIIE 5.
Tabmuua 5 — JIabopaTtopHble 3aHATHS U UX TPYJOEMKOCTb
e HanmMeHnoBanwue 1ab0paTOpHBIX paboT Tpyroemkocts, Ne paznena
/1 (1ac) JIACHUTLITAHBI
Cemectp 1
1 MastHuk MakcBesia 4 1
2 HaknonHbIit MasiTHUK 4 2
3 CTOJIKHOBEHHE TIIAPOB 3 1
4 Matemaruueckuil 1 00OPOTHBIN MasiTHUKU 3 2
5 OmnpeneneHne CKOPOCTH 3BYKa B BO3IyXeE 3 3
Cemectp 2
6 Ormpenenenue 3IEKTPOEMKOCTH KOHEHCATOpa 4 4
7 HccnenoBanue penakcalimOHHBIX KOJICOaHUIA 4 4
8 Omnpenenenne TOpU30HTAIBHON COCTABISIONICH 3 5
HaAMpPsKEHHOCTH MarHUTHOTO OIS 3eMITu
9 Ornpenenenue yaeIbHOIO 3apsiia dJIEKTpOHa 3 5
10 Konwsna HeroTona 3 6
Cemectp 3
11 IIpoBepka 3aKOHOB TEIUIOBOTO U3IIY4YECHHUS 4 7
12 Buemnnit poroapdexrt 3 7
13 D¢ dexr Xomra B repMaHun 4 9
14 OmnpeneneHre MOTEHIIMAIOB BO30YKICHHS aTOMOB 3 8
15 OmnpeneneHne MUPHHBI 3aIIPEIEHHON 30HBI 3 9

MOJIYTIPOBOTHUKA

Bcero:

51

4.5. KypcoBoe npoexTupoBanue (padora)

Y4eOHbIM MJIaHOM HE TPEyCMOTPEHO




4.6. CamocrosiTeibHasi padoTa CTyJIeHTOB
Bupl caMmocTosTenbHON paboThI M €€ TPYI0EMKOCTh IIPUBEICHBI B TA0IUIIE 6.

Ta6ymia 6 Bunbl camocTosTeIbHON pabOThI U €€ TPYJA0EMKOCTh

Bunx camocTosTensHONH pabOTHI Bcero, gac | Cemectp 1, gyac| Cemectp 2, gac| Cemectp 3, gac
1 2 3 4 5
CamocrosiTeJbHast paboTa, BCEro 156 58 22 76
M3y4YeHHE TEOPETUYECKOTO MaTepHraa 78 29 11 38
nmuctinHe (TO)
[Moxroroska k Tekymemy koHTpoito (TK) 78 29 11 38

5. IlepeyeHb y4eOHO-METOAUYECKOr0 O0ecriedeHHs VISl CAMOCTOATEeIbHOU
padoThI 00y4aAKIIMXCH M0 JUCHUILINHE (MOTYJII0);

yqe6HO'MeTO,Z[I/IquKHe MaTCpUaJbl IJIA CaMOCTOSATEIbHON pa6OTBI CTYACHTOB YKa3aHbI B II.II.

8-10.

6. IlepeyeHb OCHOBHOW U JOMOJHUTEIbHON JUTEPATYPHI
6.1. OcHoBHasi iuTeparypa

[lepeueHb OCHOBHOM TUTEPATYypHl IPUBEAEH B TabauLE /.
Tabnuna 7 — [lepeueHb OCHOBHOM TUTEPATypHI

[udp bubGnuorpaduyeckas cceiika / URL ampec KomnuecTBo 3K3eMILISIpOB B
o6ubmanoreke
(KpoMe 3JIeKTPOHHBIX
HK3EMILISPOB)

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

[53(075)] CagenbeB U.B. Kypc o0mieii ¢pusuku: YueoHoe mocooue B | ®O(4), [C(94), T'CU3(1)
3 1.2014. T.2. DnexTpuuecTBO U MarHeTu3M. BosaHbl.
Orntuka.

[53(075)] CagenbeB U.B. Kypc obuieit ¢pusuku: Yuednoe nocodue B | ®O(4), 'C(91), 'CU3(1)
3 1.2014. T.3. KBantoBas ontuka. AToMHas pU3MKa.
®u3zuka TBepaoro rena. dusnka aTOMHOIO A11pa U
AIIEMEHTAPHBIX YaCTHUI]

[53(075) CasenbeB U.B. Kypc ¢pusuku: Yue6HOE mocobue B 3.T. d0O(2), I'C(98)

Cl12 T.2. OnexrpuuectBo. Konebanus u BoiaHbl. BomHoBast
onrtuka. 2008

[531B83] | Uponos U.E. Mexanuka: OcHOBHBIE 3aK0HBI. M.: Ou3- ['C(133), 'CY3(1), III'(6)

martiur, 2015
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[53(075) Tpodumora T.U. Kypc dpusuku. 2007, dO(3), I'C(27
T76]

6.2. JlonoJIHUTE/IbHASA JIUTEpaTypa
[lepeveHb AONOTHUTENBHOM TUTEPATYPhI IPUBEICH B TalHIIe 8.

Tabnuma 8 — [lepedeHb AOMOTHUTEIHHOU JTUTEPATYPHI

Hludp bubnuorpaduyeckas cceuika/ URL | KonnyecTBo 3x3eMInIsipoB B OMOIHOTEKE
aapec (Kpome 3JeKTPOHHBIX IK3EMILISIPOB)
53(075) T76] Tpodumona T.U. Kypc dpuzukn. I'C(35), KJI(5) T'C(134), I1I'(8)
2003
[531 B83] Hponos U.E. Mexanuka: I'C43(1), CO(1), ®O(4) ®O(2), I'C(66),

OcHOBHBIE 3aKOHEL. M.: Ou3-
matiaut, 2015

[ 537(075) U83] Hponos N.E. Dnexrpomarnerusm. | CO(1), III'(18)
OcHoBHbIe 3aK0HBI. 2015

534.2(075) 1U83] Hponos U.E. BonHossie DO(63), I'C(14), IIT'(8)
npouecchl. OCHOBHbBIE 3aKOHBI. M.:
®duz-matiur, 2015

530.145(075) 183 Uponos U.E. KBanroBas ¢usuka. | I'C(66), III'(16)
OcHoBHbIe 3aK0HBI. 2015

[531 B83] Wponos U.E. duznka ®0O(3), I'C(138), II'(30),
MakpocucteM. OCHOBHBIE 3aKOHBI.
2015,

/. IlepeyeHb pecypcoB MH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOMN CeTH
HMHTEPHET, Heo0X0AUMBbIX /1JIsl 0CBOEHHS AUCIHMILIMHDBI
[Tepeuens pecypcoB uHpoOpMaroHHO-TenekoMmmyHukannonHoi cetu MHTEPHET, neo6xonumeix
JUTSL OCBOCHHUSI TUCITUIUIMHBI TIpUBeieH B Tabmuie 9.
Tabmuma 9 — Ilepedyens pecypcoB uHdpopmannoHHo-Tenekommynukanuonnoi cetu MHTEPHET,
HEOOXOJUMBIX JIJIsl OCBOCHUS TUCIUTUIMHBI

URL anpec HaumenoBanue
(http://lib.aanet.ru/) bubnunoreka ['VYAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru ®dwusuka 2
http://Ims.guap.ru ®dwusuka 3

8. IlepeueHb HHGOPMALMOHHBIX TEXHOJIOTHI, UCTIOJIb3YyEMBbIX NPH

OCYyILIeCTBJIEHMH 00PA30BaTEJIbHOI0 NMPOLECCA M0 AUCIUTIIUHE
8.1. Ilepeyens NMpOorpaMMHOro odecneyeHust
[lepedeHpb UCTIONB3yeMOT0 TPOTPAMMHOTO obecrieueHus npeacTanieH B Tadumie 10.



http://lib.aanet.ru/
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Tabnuua 10 — ITepeuerp nporpaMMHOro obecredeHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeyeHb HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM
[lepeueHp UCTIONB3yEeMBIX HHPOPMAIIMOHHO-CIPABOYHBIX CHCTEM IpeICTaBiIeH B Tabaumne 11.
Tabmuua 11 — Ilepeuerr nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MaTepl/IaJILHO-TeXHI/I‘leCKaH 6333, HCOﬁXOI[I’IMaH AJIA OCYIIECTBJICHUA

06p330BaTeJILHOFO nmpouoecca 1mo IMCumnIJInHe
CocraB MaTepuaIbHO-TEXHHUECKOM 0a3bl IIPeICTaBICH B TabuIe 12.

Tabmuma 12 — CocraB MaTepruaaIbHO-TEXHUUECKOU 0a3bl

Howmep aynutopuu
Ne /it HanmeHoBaHME COCTABHOW YacTH MaTepUAIbHO-TEXHUYECKOM 0a3bl (ipu
HE00XO0JMMOCTH)
1 JlexuumonHast aynuropus
2 CrneunanusupoBanHas jgadoparopust «MexaHuKa» 31-04
3 Creunanu3upoBaHHas 1adopaTopusi «NEKTPOMArHeTU3M 32-04
4 CrneunanusupoBanHas gabopatopusi «ONTuka 32-06
5) CrneunanusupoBanHas nadoparopust «KBantosast ®usuka» 32-03, 32-05

10. ®oH O1LIEHOYHBIX CPEICTB JIs MPOoBeeHHusI POMEKYTOUHON aTTecTalNu

oﬁyqamumxca mo IMCIUMIIJINHE
10.1. CocraB (hoH/Ia OIICHOYHBIX CPEJICTB MPHUBEICH B TabmuIe 13
Tabmuna 13 - CoctaB ¢oHIa OIIEHOYHBIX CPENICTB ISl IPOMEKYTOUHOM aTTeCTaI[IH

Bun npomekyTo4HOM aTTecTanuu IIpuMepHBIii IepeYeHb OLICHOYHBIX
CPEICTB

DK3aMeH Crrcok BONPOCOB K AK3aMEHY

10.2. TlepeueHb KOMIMETEHIMH, OTHOCSIIUXCA K IUCHUIUIMHE, W JTanbl MX (OPMHUPOBAHUS B
MPOIIECCE OCBOEHHUS 00pa30BaTEIHLHOM MPOTPaMMBbI IPUBEICHBI B Ta0wuile 14.

Tabmuua 14 — IlepeueHb KOMIETEHIMH C yKa3aHMEM STarnoB UX (OpPMUPOBaHHUS B Ipolecce
0CBOEHUs1 00pa30BaTeNbHOMN MPOrpaMmbl

Otanbl GOPMUPOBAHKS KOMIETEHIIUN 10
Howmep cemecTpa
JTUCIUILIMHAM/TIpaKTHKaM B nporiecce ocBoenus OI1

OIIK-1 «crmocoOHOCTh MPEACTaBIATh aJeKBAaTHYI0 COBPEMEHHOMY YpPOBHIO 3HaHUI Hay4HYIO
KapTUHY MHpa Ha OCHOBE 3HAHUSI OCHOBHBIX MOJIOXEHH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HayK
U MaTeMaTUKH»

Maremartuka. MaTreMaTU4eCKUN aHAIN3

dusuka

MareMaTtrka. AHAIUTHYECKAsi TEOMETPHS U JIMHEHHAs anreopa

PR -

XUMUS
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2 MaremaTrka. AHaJIMTHYECKAsi TEOMETPUs U IMHelHas anreopa

2 MaremaTtrka. MaTeMaTHUECKHI aHAIN3

2 dusnka

3 Marematuka. Teopus BepoATHOCTEH H  MaTeMaTHyecKas
CTaTUCTHUKA

3 du3uka

4 Maremaruka. Teopus BepoOATHOCTEH M MareMaTH4yecKas
CTaTHCTHKA

OIIK-2 «crmocoOHOCTh BBISABIATH €CTECTBEHHO-HAYUHYIO CYIIHOCTH MpOOJieM, BO3HUKAIOIIUX B

Xo4e HpO(l)CCCHOH&J'IBHOfI ACATCIBHOCTH, ITPUBJICKATDE JJIA UX PCIICHUA COOTBGTCTBYIOH_II/Iﬁ (I)I/ISI/IKO'

MaTeMaTUYEeCKUM anmnapar»

1 MaremMarnka. MaremMaTu4ecKuil aHaIu3

1 Pusuka

1 MaremaTuka. AHaJIMTHUECKasi TEOMETPUs U JIMHEeWHas anredpa

2 MaremaTtuka. MaTeMaTu4eckuil aHamus3

2 MaremaTrka. AHAJIMTHYECKAsi TEOMETPUs U JIMHEWHas anreopa

2 ®dusuka

3 Maremaruka. Teopus BepoATHOCTEHW M MaTeMaTH4yecKas
CTaTHCTHKA

3 dusuka

4 Maremaruka. Teopus BepoATHOCTEHM M MareMaTHyecKas
CTaTUCTUKA

10.3. B kauecTBe KpUTEpUEB OLIEHKH YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHHUS) y OOYyHaIOIIUXCS
KOMIIETEHIIMM NPUMEHSAETCS LIKaja MOAYJIbHO—PEUTUHIOBOM CHCTEMBbl YHHUBEpcUTeTa. B Tabnuue
15 mnpencraBnena 100—OamnbHast W 4-0ajuibHas IOKadbl JUIs  OLEHKH C(HOPMHPOBAHHOCTH

KOMIIETCHITHH.
Tabnuna 15 —Kpurtepuu onieHkn ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUN
O1eHKa KOMIIETCHITNH
100- N
4-GarbHast XapaxtepucTuka chopMHUPOBAHHBIX KOMIIETEHINI
OaytbHast
IIKaIa
IIKaJIa
- oOyuyaromuiicss ray0OKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepuan;
- YBEPEHHO, JIOTUYHO, TIOCIIEI0BATENBHO U TPAMOTHO €T0 U3JIaraer;
- ONMUpasCh HAa 3HAHWS OCHOBHOW W JIOMOJIHUTEIBHOW JIUTEPATYpHI,
85 <K <100 COTIMEHOY | 10 1o MIPHUBSI3BIBACT YCBOSHHBIC HAYYHBIC TIOJIOKEHUS C MPAKTUICCKOM
(GATTCHO» NeSTeNIbHOCTHIO HAPaBICHHUS;
- yMeJo 00OCHOBBIBAET U apPTYMEHTHPYET BbIIBUTaeMbIE UM UJICH,
- JeJaeT BRIBOJBI H 0000IIEeHHS;
- CBOOOJTHO BJIAJICET CUCTEMON CHESITMATN3HPOBAHHBIX MOHSATHH.
- 00y4arouuiicss TBEPIO YCBOWII MPOTPaMMHBINA MaTepHal, TPaMOTHO U
M0 CYIIECTBY U3JaraeT ero, ONUPasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI,
- HE JIOMTYCKAaeT CYIIECTBEHHBIX HETOUYHOCTEH;
70<K<g4 (XOpOLLIO» - YBSI3bIBAa€T YCBOEHHBIC 3HAHUS C MPAKTHUYECKOW EATEIBHOCTHIO
(GAUTCHO» HaIpaBIICHUS;
- apPrYMEHTHPYET HAyYHBIC ITOJIOKCHHSI,
- JeJaeT BEIBOJBI K 0000IIECHH;
- BIIQJICET CUCTEMON CIEIUATU3UPOBAHHBIX MOHSITHH.
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- 00y4YaroImuicsi yCBOMJI TOJIBKO OCHOBHOM MpPOTrpaMMHBIA MaTepual,
[I0 CYLLECTBY M3JIaraeT €ro, ONMUpPasCh Ha 3HAHUA TOJIBKO OCHOBHOH

JIMTEPATYPHI,

«YZIOBJIETBOPHU | - JIOIYCKAeT HECYLIECTBEHHbIE OUIMOKHU U HETOUHOCTH;

55 <K< 69 TCJIbHOY - UCIBITBIBACT 3aTPyJHEHHs B IMPAKTUYECKOM IPUMEHEHUU 3HAHUU
«3a4YTCHO» HampaBJICHHA,

- ¢1a00 apryMeHTHPYET Hay4Hble OJOXKEHHUS;
- 3aTpyAHseTcs B (OPMYJIMPOBAHUH BBIBOJOB U 000OIEHHIA;
- YaCTUYHO BJIAJICET CUCTEMOM CIEUAIN3UPOBAHHBIX ITOHATUH.
- oOyyaromuicss HE YCBOWJ 3HAYMTEIBHON 4YacTU MPOrPaMMHOIO
MaTepuala,

(HEYJIOBJIETBO | -  JIOYCKaeT CYyLIECTBEHHblE OLIMOKM W  HETOYHOCTH  IpH

K<s54 PUTENBHO» | pAaCCMOTPEHUH MPOOJIeM B KOHKPETHOM HAIPaBJICHUU;

«HE 3aUT€HOY» | - UCIIBITHIBAET TPYIHOCTH B MPAKTUICCKOM ITPUMECHCHUH 3HAHUN;
- HE MOXKET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHHUS;
- He OPMYJIMPYET BHIBOJIOB U 000OIICHUH.

10.4. TumoBble KOHTPOJBHBIC 3aJJAHNUS WA UHBIE MaTEPUAIIbI:
1. Bompocs! (3aa4m) Juis 3k3ameHa (tabnuna 16)

Tabmuna 16 — Bompocs! (3a1a4umn) s 9K3aMeHa

Ne i/m [Tepeuyens BompocoB (3a1a4) 1S IK3aMeHa
Cemectp 1
1 OcHoBHBIEC KHHEMaTHYeCcKHe OHATHs. KnHemaTtnka marepranbHoi TOUKH. CKOPOCTh U
YCKOPEHHUE MaTEpUAIBHON TOUKHU
2 Y ckopeHne npu IIOCKOM KPUBOJIMHEHHOM JIBHYKCHUN
3 Kunemaruka abcostoTHO TBEpOTO Tea
4 CBsI3b TMHEWHBIX U YIJIOBBIX BEJTUUYNH
5 O060011eHHbIE KOOPAWHATHI M CTETIEHU CBOOOIbI
6 OcHoBHasl 3a/1aua KWUHEMATUKH JJIs1 MaTepUaIbHON TOUKH
7 3axonsl HeroToHa
8 3akons! Kerutepa n 3ak0H BCEMUPHOTO TATOTCHHUS
9 [IpuHnun nerepMuHU3MAa
10 3aKoH COXpaHEeHHUsI UMITYIIbCa
11 Teopema o IBM)KEHUU LIEHTpa Macc
12 I'paBuTaLIMOHHAS ¥ HHEPTHAsI MACChHI
13 MOMEHT CHJIBI © MOMEHT UMITyJIbCca. Y paBHEHHE MOMEHTOB
14 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCa
15 CektopualnibHasi CKOPOCTb
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16 PaboTa, MOLITHOCTh U KHHETHYECKAs SHEPTHS

17 IloTennuanpHBIE U HEMMOTEHIIMAIBLHBIE CHIIBI

18 [TorennmanbHast SHEPTHs, 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTHH

19 MomMeHT uHepIuu

20 Teopema IllteitHepa

21 MomeHT uMITyJIbca abCOTFOTHO TBEPIOTO Teja

22 Kunernueckas sneprus ATT. Pabota u moutHocTs Bpamenust ATT

23 [TpuHumn otHOcuTeNnbHOCTH ["anumes

24 OkcnepuMeHTalbHble npeanocsuiku CTO

25 [TocTynare! DiiHTelHA, TpeoOpa3zoBanus Jlopenia

26 Cnenctus u3 npeodbpazoanus Jlopenna. 3akoH cioxxenus: ckopocreid B CTO
27 NHuTtepBan

28 PensgruBucrckas nuHaMuka

29 WuBapuaHThl TEOPUH OTHOCUTENBHOCTH. [IpHHIINIT SKBUBAJIEHTHOCTH

30 HeunepuuanbHbie CUCTEMBI OTCYETA

31 HuddepennnanpHoe ypaBHEHHE KOICOaHUH PYKUHHOTO MasTHUKA, €0 PEIICHUE
32 BekTopnas nuarpamma

33 DHeprus rapMOHHYECKHUX KOJICOAHHIA

34 VYcnoBusi BOSHUKHOBEHUS KOJIeOaHUH

35 DU3NYECKUN U MAaTEMaTUYECKUN MAasTHUKHU

36 3aryxaromue KonedaHus

37 Beinyxaennsle koneOanus. Pezonanc

38 CrnoxeHne xKose0aHuil OTHOTO HANIPABICHUS C OJMHAKOBBIMU YaCTOTaAMH
39 CrnoxeHne B3auMHO TIEPIICHIUKYISIPHBIX KOJIeOaHUi

40 Boustabr. OCHOBHBIE TIOHSTHS

41 VYpaBHeHue Oeryiei BOJIHbI

42 BonnoBoe ypaBHeHnue. CKOPOCTh BOJHBI B YIIPYTOi cpefie

43 DHeprusi BOJIHbI
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44 MHTEHCUBHOCTH BOJIHBI

45 Dddexr Jomrepa

46 Hudpaxius Boas. [puanun [Noiirenca

47 HNHuTtepdepeniius BoIH OT IBYX HCTOYHUKOB

48 Crostune BOJIHBI

49 Jlucriepcusi, rpymIoBasi CKOpOCTh BOJIH

50 WNneanbheiil ra3. JlaBneHWe HA CTEHKY COCyAa.

51 [TapaMeTpsl cocTosIHUS, TEMIIEpaTypa. Y paBHEHUE COCTOSHUSA, (DYHKITHS
COCTOSTHHSI

51 BHyTpeHHss SHEprUs UIeaabHOro ra3

53 Pabota naeanbHOro ra3a B pa3iuyHbBIX TEPMOAMHAMUYECKUX MTPOIIECCaX.

54 IIepBoe Hayano TEPMOAMHAMUKH.

55 AnrabaTuyeckuil mporecc.

56 Huxn Kapnao

57 PaGora TentoBoro aBUrarens

58 OOpaTUMOCTh TEPMOJIMHAMHYECKUX TIPOIIECCOB, TeopeMbl KapHo

59 Hepasencto Kiaysuyca. DuTponus

60 DOHTpONHSI ¥ BEPOATHOCTh

61 BbapomeTtpuueckas popmyna. Pacnpenenenne bonsimana

Cemectp 2

1 HanpsixénHocTs anekTpudeckoro nois. [Ipuanun cyneprno3unun

9 [Torenuman snekrpuueckoro nois. [puanun cynepnosunnu. TeopeMa 0 HUPKYIIALNA
BekTopa E

3 ITorok BekTopa E. Teopema ['aycca st BekTtopa E

4 CUJIOBLIE JIMHHUHU U SKBUIIOTCHIIHUAJIBHBIC ITIOBEPXHOCTH

5 CrnenctBus u3 Teopemsl ['aycca

6 Hanpsik€HHOCTS M OTEHIIUAN SJIEKTPHYECKOTO JTUITOIS

7 DNEeKTPUYECKUHl JUIOJb BO BHEITHEM T10JIE

8 [TpOBOAHUKH B AIIEKTPUIECKOM I10JIE
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9 Jusnexrpuku. Bektop anekrpudeckoit uHaykuuu. Teopema ['aycca nis Bexkropa D
10 I'pannunsble ycnoBus it BekTopoB D u E

11 OnexTpoéMkocTb. KoHneHncaTopsl

12 [TapannenbHoe U MOCIIEN0BAaTENILHOE COEAMHEHUE KOHEHCATOPOB

13 DHeprus MEKTPUIECKOTO OIS

14 Onektpuyeckuit Tok. [I1oTHOCTE TOKa

15 3akonbl OMa B 0OBIKHOBEHHOU U AuddepeHnnanbsHoi popmax

16 3akon Oma a5 3aMKHYTOM LENH

17 3akonbl J[xoynst — JIeHnia B 00bIKHOBEHHOU U U PepeHInanbHol hopmax.
18 MarHuTHas UHIYKIHS

19 3akon buo — CaBapa — Jlannaca

20 MarsuTHas HHAYKIHS IPSIMOTO MPOBOAA C TOKOM

21 B3aumoneiicTBre NpOBOJHUKOB ¢ TOKAMHU

22 JIMII0JIbHBIA MarHUTHBIM MOMEHT. MarHuTHOE 1oJjie KOHTYpa ¢ TOKOM

23 MarnuTHas HHAYKIMS IBHOKYILErocs 3apsaaa. BzaumoaelicTBie IBIOKYILUXCS 3apsiioB
24 JIBu>KeHME 3apsSKEHHBIX YaCTULl B MArHUTHOM I10JI€

25 Teopema o mupkyssiuu BekTopa B

26 MaruuTtHas UHAYKIHS TOPOUIA U COJICHOU A

27 Mexannueckasi paboTa B MarHUITHOM T10JI€

28 MarnuTHsiii notok. Teopema I'aycca s Bekropa B

29 MarHuTHbIM JUNONIb B MArHUTHOM I10JIE

30 Marneruku. Teopema o nupkynsanuu Bekropa H

31 SAsnenue heppomarneruzma

32 DNeKTPOMarHUTHAS WHIYKIIHS

33 Camounayknus. BanmHaass HHITyKITHS

34 DHeprus MarHUTHOTO MOJS

35 BuxpeBoe anexkrpudeckoe moiie

36 Tox cMmemenus
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37 VYpaaenust MakcBeria
38 BosiHoBOE ypaBHEHUE 3JEKTPOMArHUTHOTO MOJIS
39 CBoiicTBa 3IIEKTPOMArHUTHBIX BOJIH
40 3aKOHBI PEJIOMIICHUS U OTPAKEHUSI CBETA
41 KorepenTHocTh cBeTa
42 NHuTtepdepentus cBeta OT ABYX HCTOYHUKOB
43 Hudpakuus. [Tpunnun [roiirenca — @penens
44 3onubl Openens. Iudpakuus @paynrodepa Ha mienu
45 Hucnepcus cera
46 JudpaxmonHas pemeéTka
47 [Tonspuszanusa cera
48 Crenenp nojspuzanuu. 3akoH Masnroca
Cemectp 3
1 TennoBoe u3iyueHue
2 3aKOHBI U3TY4EeHUS a0COTIOTHO YEPHOTO Tena
3 ®opmyina Penes — Jlxxunca. Pacnipenenenue I1nanka
4 dotordpdext
5 TopM0O3HOE PEHTTEHOBCKOE U3JTyUYEHUE
6 ®oToHbl. KopnyckynsipHO — BOJIHOBOM Jyaju3M JUIsl CBETA
7 Oddext Komnrona. Omnuprdeckue 3aKOHOMEPHOCTH B CIIEKTpax aToMa BOJ0pOaa
8 Mogene aroma 1o ToMIicony
9 Monens atroma o Pezepdopay. [Tocrynarsr bopa
10 Teopust bopa — 3ommepdenbaa
11 Bonns! Jle bpoiins
12 BonnoBas ¢pyHkuus
13 VYpasuenue llpénunrepa
14 CooTtHomenue HeonpeaenénuocTel [ eitzendepra
15 MuxkpoydacTuiia B OTHOMEPHOW MOTEHIIMATIBHON M€ C 00-MU CTEHKAMH
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16 MukpouacTuiia B TpEXMEPHOM HEMPOHUIIAEMOM MOTCHIIUATHLHOM SIITHKE
17 CTOJIKHOBEHHE MUKPOUYACTHIIBI C TIOTEHITUAIBHBIM OaphepoM
18 MukpouacTuiia B HeIIpoHUIIaeMoi cepe

19 ["apmoHnyeckuit OCHUIUIATOP B KBAHTOBOM MEXAHUKE

20 KBanTOBBII poTaTop

21 ATOM BOJIOpOJa B KBAHTOBOM MexaHuke. CrinH

22 ToxnecTBeHHOCTh KBaHTOBBIX yacTull. [Ipuniun [laynu

23 3anonHeHHe AMEKTPOHHBIX 0000uek. Tabnuima Menaeneena
24 XapaKkTepuCTUICCKUE PEHTICHOBCKHE CIIETPhI

25 DHeprus CBA3U B MOJIEKYJIE

26 Pacripeneneane @epmu - J[upaka

27 Pacnpenenenue bose - DitHmTelina

28 DHepreTuyecKke 30HbI B KPUCTAIax

29 [TpoBOAMMOCTE TIOTYIIPOBOTHUKOB

30 CrioHTaHHBIE U BBIHYKICHHBIE TIEPEXO/IbI

31 [TpuaIET paboTs Ta3epa

32 Krnaccudaeckas teopus teruioemkocTs [rononra u [Ttn

33 KBaHTOBast TEOpHSI TEINIOEMKOCTH DWHINITEHHA

34 KBanroBas Teopus temnoemkoctu JleGas

35 KoHrtakTHbI€ sIBIEHUS

2. Bonpocs! (3agaun) uist 3auera / nuddepenunpoBanHoro 3avera (tadbmauna 17)
Tabnuna 17 — Bonpocs! (3agaun) amns 3adera / audd. 3adera

Nen/m | Ilepeuens BonpocoB (3a7au) 1 3a4dera / tupHepeHInpoBaHHOTO 3aueTa

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO

3. Tembl m 3amaHue JUISI BBITIOJHEHUS KypPCOBOW pa0OTHI / BBHIMIOJHEHHS KYPCOBOTO TPOCKTA
(Tabmuma 18)

Tabmuna 18 — IlpumepHBIi TIepedeHb TeM Ui BBIMOJIHEHHS KYpPCOBOW paOOTHI / BBITOJHEHUS

KYPCOBOTO IPOEKTA
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No 11/ [TpuMepHBIii IepeyeHb TeM AJIs BBITOTHEHHUS KYpPCOBOW paOOThI / BHITOTHEHUS
°n/m
KYPCOBOI'O IIPOEKTA

VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4. Bonpocsl 17151 TPOBENICHHS IPOMEKYTOUHOM aTTeCTAllMU IPH TeCTUpoBaHuu (Tadmuia 19)

Tabmuna 19 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

Ne n/mt IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB

VY4eOHBIM [JITAHOM HE IPEAYyCMOTPEHO

5. KoHTpoIbHBIE U MPAaKTHYECKUE 3a0auu / 3adaHus 1o auciuiuinae (tabmauna 20)
Tabmuna 20 — [TpuMepHbIH IepeYeHb KOHTPOJIbHBIX U MPAKTUYCCKUX 3a/1a4 / 3a1aHuil

Ne /i [TpumepHBIii TepedeHb KOHTPOJIBHBIX U MPAKTHYECKUX 3aj1a4 / 3a1aHui

Y4eOHBIM [JITaHOM HE MPEIyCMOTPEHO

10.5. Meronuueckne MaTepHallbl, ONPEACIAIONINE IMPOLEAYPhl OLCHUBAHUSA 3HAHWUH, yMEHUH,
HaBBIKOB U / WM OIBITA AEATENbHOCTH, XapaKTEPU3YIOLIUX 3Tarbl (OPMUPOBAHUS KOMIIETEHIINH,
conepskarcs B [Tonoxxkennsax «O TekylleM KOHTpOJIE YCIEBAEMOCTU U MPOMEKYTOUHON aTTecTaluu
cryaentoB I'VAII, oOyuarommxcsi 1mo mporpamMmbl Bbiciiero otpasoBaHuss» U «O MoOIyJIbHO-
PEUTHHTOBOM crucTEME OLIEHKU KayecTBa yueOHOM paboThl cTyneHToB B ['Y All».

11. MeToauueckue yKazauus JJis1 00y4aOIIMXCS 110 OCBOCHUIO IUCIUILINHBI

Llenp0 MUCHUIUTAHBI SBISICTCS TOJIYYE€HHE CTYICHTAaMH HEOOXOAMMBIX 3HAHWH, YMEHUH U
HaBBIKOB B O0JIaCTH aHalM3a MEXaHM3MOB BO3JCHCTBUS ONAcCHOCTEH Ha 4YeJOBEKa, XapakTepa
B3aMMOJICHCTBHS OpraHW3Ma YEJIOBEKA C OMACHOCTSMH Cpelbl OOMTaHHUS B CBS3H C BOIPOCAMH,
CBSI3aHHBIMU C ITpobseMaMu o01Ielt GU3UKH.

MeToan4yeckue yKa3aHus 1 00y4al0MIMXCS 110 OCBOCHUIO JIEKIIMOHHOI0 MaTepHaJia

OcHOBHOE Ha3Ha4Y€HWE JIEKIIMOHHOTO MaTrepuaia — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe U SICHOE U3NoKeHUe yueOHoro Marepuana. HasHaueHue cCOBpeMEHHOM JIEKIIUMU B paMKax
JTUCHUIJIMHBI HE B TOM, YTOOBI TMOJYyYUTh BCIO HH(POPMAIMIO MO TeME, a B OCBOCHUHU
dbyHIaMEHTAIBHBIX TMPOOIeM TUCIHUILUIMHBI, METOJAO0B HAYYHOTO MMO3HAHUS, HOBEHIIINX TOCTHKEHUI
HAy9HOW  MBICTM. B y4eOHOM mpormecce  JIGKIMS  BBIMIOJHSIET  METOAOJOTUUYECKYIO,
OpPTaHHU3AIMOHHYI0 M HH(QOpPMAIMOHHYIO (QYHKIMHU. JIeKius pacKpbIBaeT MOHSATUIHBIA ammapar
KOHKPETHOM o00nacTu 3HaHWs, €€ MpoOJIeMbl, NMaeT IIeJbHOE TPEICTaBICHUE O JAUCIUIUIMHE,
ITOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCHHUIUIMHAMU.

[TnanupyeMsl pe3yabTaThL IPH OCBOEHHUH 00YYAIOIIMMCS JEKIIMOHHOI0 MaTepHaia;

— MOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3AaUMOCBI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONIPEAEISETCSA LIEJIEBOM YCTAaHOBKOM K KaX 0l KOHKPETHOU TEME;

— TIOJIy4EHHE OIBITAa TBOPUECKOW pabOTHl COBMECTHO C MPETOaBaTeIeM;

— pasBuTHe  NPOdEeCCHOHATHHO—/ICTIOBBIX  KAauecTB, JIOOBU K  MpeaMeTy W
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIICHUS.
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— TIOSIBJIEHHE HEOOXOIMMOT0 MHTEPECa, HEOOXOIUMOTO /TSI CAMOCTOSITEIIBHOW PaOOTHI;

— TIOJdy4YeHHe 3HAHUIl O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKH U TEXHUKU M O MPOTHO3E
UX pa3BUTHUS Ha OIMHKaNIINeE TOJIbI;

— HAy4YUTCS METOJIWYECKH o00padaThiBaTh Marepuan (BBIICISATH TJIABHBIE MBICIH U
MOJIO’KEHUS, IPUXOUTH K KOHKPETHBIM BBIBOJIaM, IOBTOPSATH UX B Pa3IMUHBIX (HOPMYIUPOBKAX);

— TOTy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JlekuMOHHBI ~ MaTepHall MOXKET  CONPOBOXKAATHCS  JIEMOHCTpalued  CllailioB |
UCIIOJIb30BAaHUEM pa3JaTOYHOro0 MaTepuana MpH MPOBEACHUM KOPOTKHX JHUCKYCCHUHl 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK I10 TACIUTUIHHE.

MeTtoauyeckue YKa3aHus s OOYYAIOIIMXCS MO TPOXOKAEHUI0 MNPAKTHYECKHX
3aHATHI

[IpakTHdeckoe 3aHITHE SIBISETCS OMHOW W3 OCHOBHBIX ()OpPM OpraHU3aluu y4eOHOTO
mporecca, 3aKII0YArONIascss B BBIMOIHCHHH OOYYArOMIMMHKCS TIOJ PYKOBOJCTBOM MPEIOAaBaTels
KOMIUIEKCa Y4YeOHBIX 3aJlaHui C 1IeJIbI0 YCBOGHUS HAYYHO-TEOPETHUECKUX OCHOB YyueOHOMU
JTUCIUILIMHBL, TPUOOPETEHUsI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH EATEIbHOCTH.

Llenpro MpakTUYECKOTO 3aHATHS ISl 00ydaromierocs SBISETCS MPUBUTHE O0yYaromiemcs
YMEHHI U HaBBIKOB MPAKTUYECKON IEATEIHHOCTH 110 U3y4aeMOM TUCITUTLINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOSHUH 00yYaIOMIeMCsl IIPAKTHYSCKUX 3aHATHIH:

— 3aKkperuieHue, YriyOlieHHWe, pacluIupeHue W JeTalu3alus 3HaHWi [pu  pelieHUun
KOHKPETHBIX 3a/1a4;

— pa3BUTHE  T[O3HABaTEJIbHBIX  CIIOCOOHOCTEH,  CAMOCTOSTEIBLHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAJCHHE HOBBIMM METOJaMU W METOJUKAMU HW3YYCHHs] KOHKPETHOW y4eOHOI
JUCIUILINHBI,

— BBIpaOOTKAa CHOCOOHOCTH JIOTMYECKOI'O OCMBICJIEHUSI [OJYYEHHbIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHHI;

— o0ecrieyeHue pPAlMOHAIBHOTO COYETaHMS KOJUIGKTUBHOW W WHAMBHIYaIbHON (Qopm
00y4eHwusI.

DyHKINUH MPAKTUYECKUX 3aHATHH:

— II03HaBaTelbHas;

— pa3BUBaroLIas;

—  BOCIIMTATENIbHAs.

[Io xapakTepy BBIIOJHSAEMBIX OOYyYaIOUUMCS 3aJaHUM IO MPAKTUYECKUM 3aHSATHSIM
HOJPa3eIAI0TCA Ha:

— O3HAaKOMMTEJbHBIE, IPOBOJUMBIE C LENbI0 3aKPEIUICHUS U KOHKPETU3ALMHA U3YYEHHOTO
TEOPETUYECKOr0 MaTEpHaa;

— aHAJUTUYECKHE, CTaBsIIUE CBOEH IeNbl0 MOJIYy4eHHEe HOBOM MH(pOpMAIMU Ha OCHOBE
(dopManTu30BaHHbBIX METO/I0B;

— TBOpYECKHE, CBA3aHHBIE C MOJYYEHHEM HOBOH MH(POpPMALUU MYTEM CaMOCTOSTEIBHO
BbIOpaHHBIX MMOJXO0/0B K PEIICHHUIO 3a/1ay.

@opMbl  OpraHu3allud MPAKTUYECKUX 3aHATUH OMNPENENSIOoTCs B COOTBETCTBHM CO
cnenupuYecKuMi OCOOCHHOCTAMU Y4eOHON MTUCHUIUIMHBI W 1ensiMu oOydeHus. OHM MOTyT
MIPOBOAUTHCS

— B MHTEpaKTUBHOU (hopMe (pelieHre CUTYallMOHHBIX 3a/1a4, 3aHATHS 10 MOJETUPOBAHHIO
peaslbHbIX YCJIOBHM, JI€JIOBBIE WIPbI, WUIPOBOE MPOECKTHPOBAHHE, WMUTAIMOHHBIE 3aHSTHUS,
BbI€3/IHBIC 3aHATHS B OpraHu3alMy (MpeanpusTHs), JAeloBas ydeOHas urpa, poJieBas Wrpa,
TICUXOJIOTUYECKUI TPEHHUHT, KeiC, MO3rOBOM IITYPM, IPYIIOBbIC TUCKYCCHH);

— B HE MHTEPAaKTUBHOW (opMme (BBIIOJHEHHE YINPaKHEHWH, pelIeHHue TUIOBBIX 3a7ad,
pellIeHNE CUTYal[MOHHBIX 33]1a4 U JPYTOE).
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Metoanka npoBeieHUs] TPAKTUYECKOTO 3aHATUS MOKET OBITh Pa3IMYHOM, IPU 3TOM BaKHO
JOCTH>KEHUE 00IIeH 1eNu AUCIUTLTUHBL.

TpeOoBaHusl K NPOBEIEHUIO MPAKTUYECKUX 3aHATHIA

[IpakTuueckue 3aHATHS NPOBOJAATCA B BHUJE OOCYXKICHHS OCHOBHBIX THIIOB 3ajad,
CBS3aHHBIX C TEOPETHYECKHMMH BOIIPOCAMHU, pACCMATPUBAEMBbIMH B JIEKIIMOHHOM Kypce U B BUJE
pa3bopa BOIPOCOB, KOTOPbIE MOT'YT BOBHUKHYTh y CTYJIEHTOB [P OCBOEHUH MaTepHalia.

Mertoanueckue ykazaHus MO MPOBEACHUIO MPAKTHUECKUX 3aHATUN MPHUBEACHBI B CIETYIOIINUX

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

1. Mexanuka. Konebanust u Bonubl. Tepmonunamuka. Coopuuk 3amau //U.W. Kosanenko,
I0.A. Ky3ueunos, M.H.Kyns0uukas, H.Il.JIlaBposckas, H.H.JIuteunosa, E.B. Momaps ,
I0.A. HosukoBa, B.®. Opnos, [.E.Ilorapes, B.K. Ilpununko, E.B. Xonunesa. }O.H.
[apes, B.b.1llanun, b.®.1ludpun, C.5. Hlepdak 2010. 84 c.

2. DnexktpuuectBo.  Marnetusm.  Onrtuka.  COopuuk  3amau.  //M.W.  KosaneHko,
H.Il.JIaBpoBckasi, H.H.JIutBunosa, E.B. PyrtekoB. FO.H. Lapes, b.®.Iludpun, C.A.
[ep6ak 2013. 80 c.

3. KBanroBas ¢usuka. CoOopuuk 3amau //, WM. Kosanenko, H.II. JlaBpoBckas, H.H.
JlutBunosa, B.®. Opnos, I'.JIL. Ilnexorkuna, B.K. [Ipununko, E.B. Pyrekos, FO.H. Ilapes,
C.4 lllepbax, 2004, 56¢.

MeToanyeckue ykazaHus s 00y4alOUIUXCS M0 MPOXO0kKAEHUIO J1a00paTOPHBIX padoT

B xoze BbinmonaHeHUs 1a00paToOpHbIX paboTa 00y4arOUIUiics JOKEH YIIIyOUTh U 3aKPEIUTh
3HaAHUSI, IPAKTUYECKUE HABBIKU, OBJIAZETh COBPEMEHHON METOJUKON M TEXHUKOW SKCIIEPUMEHTA B
COOTBETCTBUM C  KBaNU(UKALMOHHOW  XapaKTEpUCTHUKOM  oOywaromierocs.  BrinonHenue
71a00paTOPHBIX PabOT COCTOMT U3 SKCIEPUMEHTAJIbHO-IIPAKTUYECKON, PACYETHO-aHAJIUTUYECKOU
4acTeld ¥ KOHTPOJIBHBIX MEPOIPUATHI.

BeinmonHenue mabopaTopHbIX paboT OOydaroUIMMcs SIBJISETCS HEOThEMJIEMOM 4YacThbio
U3y4eHHs] JUCLMIUIMHBL, OIpenenseMoil y4yeOHbIM IUTAHOM W OTHOCUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHue CIeIyIOIUX OCHOBHBIX 33/1a4 y 00y4aromerocs:

— INpHOOpeTeHHEe HABBIKOB MCCIIEOBAHUS MPOLIECCOB, IBJICHUN U 0OBEKTOB, U3y4aeMbIX B
paMKax JaHHOW JAUCIUIUTUHBI;

— 3aKpeIUIeHHe, pa3BUTHE M JeTaJH3alHs TEOPETUYCCKHX 3HAHWH, IONyYeHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIIIHE;

— TNpHOOpEeTeHHEe HAaBBIKOB CaMOCTOSATENIBHOM paboThI ¢ 1a00paTOPHBIM 000PYIOBAaHHEM U
npubopamu.

3aganue u TPpeOOBAHUS K NIPOBEICHHIO J1A00PATOPHBIX PadoT

B Teuenme cemectpa KaxKIbli CTYJEHT B COOTBETCTBMU C pabouell mporpaMMoil Mo
muciuiuinae Ou3nKa JTOJDKEH BBIMOJIHUTH OIPEACIICHHOE YHCIIO J1abopaTopHbIX paboT. Ha
KOKIYI0 Ta00paTOpHYIO padoTy IJITAHUPYETCS HE MEHEe ABYX 3aHATHMN: OJTHO — Ha BBHITOJIHCHUE
U3MEpPEHUH, U OJIHO — Ha 3alUTy oTdyeTa. OTYeT MUIIETCS] HE BO BpeMs 3aHATUH, a JoMa WIH B
oubnuoTexe.

B nauane cemecTpa 10 Hayana 3aHATUHA CTYIEHT JOJDKEH OBITH MPOMHCTPYKTUPOBAH I10
TeXHUKE O€30MacHOCTH MpPU TMPOBEAECHUU Ja0OpaTOpHBIX paboT mo dusuke. [IpoxoxaeHue
MHCTPYKTaxa (PUKCHUPYETCS B CHEIUAIBHOM )KypHAaJIe; TaM HY>KHO 00513aTeIbHO PACIHCAThCS.
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B naGopaTtopuio cTy€HTHI JODKEH MPUXOIUTH OITOTOBICHHBIMU K Ha3HAYEHHOH paboTe.
HeoOxomumo 3apaHee mpouuTaTh oONUCaHWE pabOThl W TEOPETUYECKUE CBEACHUS W3
COOTBETCTBYIOIIETO pa3ziesia Kypca. He 3a0biBaiiTe O pPEKOMEHIOBAHHON JHTEpaType u
00s3aTeNbHO MOTY4YUTe B ONOIMOTEKE BCE TIOCOOMSI, BBITTyCKaeMbIe Ka(eapoil.

BoimonuaTe paboTy CTYIEHTY pa3peuiaeTcs, JIMIIb IMOCHE JOMyCcKa, MOTYYeHHOTO MOCie
Oecensl ¢ mpenogaBaTeneM. [IpenogaBaTens qoMKeH yOSIUTHCSA, YTO CTYAEHT IIOHUMAET:

KaKue sIBJICHUS OH OyAeT HaOII01aTh U UCCIIEIOBATh;

KaKkas I11eJIb TIepe]l HUM TI0CTaBJICHA,

KaKUMU TIpUOOpaMu M KaK BEIYTCS U3MEPEHUS;

KaK CIIeZIyeT IPOBOJAUTH SKCIICPUMEHT.

[TomydeHHBIH TOMYCK K paboTe OTMEUYaeTCs TperoaaBaTesieM B )KypHaIe.

B mpomecce BwimomHeHUs Jga0OpaTOpHON pabOTBI HYXHO 00s3aTEIbHO 3aIlOJTHUTh
MPOTOKOJI M3MEPEHUH. Y KaKIOro CTyIAEHTa MPOTOKOJ H3MEPEHUN IOJKeH OBITh CBOM;
BEJICHNE OJHOTO MPOTOKOJAa HECKOJbKMMHU CTYACHTaMH BMECTe HE nomyckaercs. lIpoTokosn
BeneTcs Ha aucTe popmarta A4. B mpoToKosie TOKHO OBITh OTPasKEHO:

TOYHOE IIOJIHOE Ha3BaHUE M HOMEp JabOpaTopHOW pabdOThl B COOTBETCTBUU C
METOJIMYCCKUM TI0COOHEM;

dbamMuIHsl, THALMAIBI CTYJCHTa U HOMEP TPYIIIIBL;

dbaMuIHs 1 MHUTIMAJIBI TIPETIO1aBaTelIs;

TabNuIla TEXHUYECKUX XapaKTEPUCTHK H3MEPUTEIBHBIX NPUOOpOB (HA3BaHHWE MpHOOpa,
paboumii Tuana3oH, eHa AeJICHUs, KJIaCC TOYHOCTH | JIp.);

napaMeTpsl YCTAHOBKH, HA HEH yKa3aHHBIC,

pe3yIbTaThl U3MEPECHUN;

JlaTa v MOJAIKCH CTYICHTA.

Bce 3ammcu [0OMKHBI BECTUCH ABTOPYYKOM, MIAPUKOBOW, KANMWUISIPHOM WIIM TEIEBOU
pyuYKoi. 3anmuch HAOJIOJCHUN W JaHHBIX KapaHJAlIOM HE JOMYCKaeTCs, KapaHIaIloM MOXHO
JIMIIIb YePTUTh TaOIUILI U Tpaduku. BeneHne «4epHOBUKOB MTPOTOKOJIa» U MEPEHUCHIBAHUE HX
B KOHIIE 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHAsl TpaTa BPEMEHU U BO3MOXKHOCTh
JOTYCTUTh OIIMOKY TpH TmepenuchiBaHnn. CTapaTeIbHOCTh M aKKYPaTHOCTh JIYYIIe MPOSIBUTH
pu 0OPMIICHIH OTYETA.

[To oxOHYaHWM W3MEPEHUH MPOTOKOJI 00s3aTENBHO JAeTCs Ha MOAMKCH MPETOaBaATEINO.
be3 aToil moanucHu mpoTOKOJ CUMUTAETCS HEEHCTBUTENbHBIM. [I0ANNCH CTyieHTa B POTOKOJIE
0003Ha4yaeT, YToO OH OTBEYAECT 3a BCE MPOBEJIEHHBIC M3MEPEHMs, a MOJIUCH NpEenojaBareis
03HAYaeT, 4TO paboTa JEHCTBUTEIIPHO BBHIMOJIHSIACH U yYKA3aHHBIC 3HAYCHUS JCHCTBUTCIBHO
MOJIy4Y€Hbl UMEHHO TEM CTYACHTOM, KOTOPBI COCTaBHUII IPOTOKOJL.

[To pe3ynbraTram, 3apUKCUPOBAHHBIM B TIPOTOKOJIE H3MEPEHHMA, CTYICHT JI0Ma TTUIIET OTYET
¥ 3alMIACT ero Ha cieayromeM 3aHsaTuu. [Ipu 3ammre oTdeTa MOTYT OBITH 3aJaHBI JIFOOBIE
BOTIPOCHI 1T0 TEOPHH M3y4aEMOTO SIBJICHHS U T10 TOJTYYSHHBIM pe3yJibTaTaM. 3a MPUHSITHINA OTYET
npernojaBaTelib BHICTABISET CTYICHTY OIEHKY M IOCJE 3TOro cOooOIIaeT HOMEp M Ha3BaHUE
clenyromniei 1abopaTopHoii paboTHI.

Crtpykrypa u ¢popma oT4eTa 0 1a00paTOPHOIi padoTe
OTyeT NOMKEH coaepKaTh CIECYIOIUE Pa3AEbl:
1. Llean paboTHI.
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Ona cdopmynupoBaHa B omnucaHuM JabOpaTOpHOH pabOTHL, OTTyAa €€ CIeayeT
HEPENnucaTh.

2. Onucanue 1a6OpaTOPHON yCTaHOBKH.

Onucanue yCTaHOBKH JOJDKHO OBITH KpaTKuM. ClieyeT OrpaHMYuThCS (PYHKIIMOHATIBHOU
WIH DJIEKTPUYECKOW CXeMOH yCTaHOBKH. He Hy)XHO NMPUBOAWTH BHEIIHETO BUIA MPHOOPOB.
Jlanee HeoOXOAMMO oOMHCATh HKCIEPUMEHT U NEPEYUCIUTh H3MEPUTENIbHbIE MPUOOPHI B
TabJIMIIE TEXHUYECKUX XaPaKTEPUCTUK, IEPEHECEHHON U3 MTPOTOKOJIa U3MEPEHUH.

3. PaGouune dpopmybl.

PabounMu Ha3bIBalOTCS TOJABKO Te€ (OPMYJb, IO KOTOPBIM  HEMOCPEICTBEHHO
MPOM3BOJATCS BBIUMCIICHUS HCCIeyeMbIX BeanunH. CieBa B popMylie TOMKHO CTOATH TO, UTO
CIIEJlyeT OIpENENuTh, CIIpaBa - TO, YTO U3MEPSIIOCHh B paboTe WM U3BECTHO. Bee mpuBeneHHbIe
(bopMyIIbI TOJKHBI OBITH POHYMEPOBAHBI.

BriBog Gopmyn u mpoMeKyTOUHBIE BBIPRKECHHSI B 3TOM paszelie IPUBOIUTH HE HYXKHO.
@opmynbl ISl BBIUMCICHHUS TOTPEIIHOCTEH W TPOBEACHUS MAaTeMaTH4YeCKOl 00paboTKh
pE3yJIbTaTOB U3MEPEHHI B 3TOM pa3Jielie TOXKE He TPUBOIATCS.

4. Pe3ynbTaThl UBMEPEHUN U BBIYMCIIEHUM.

B stom paznene ordera JOKHBI OBITH IPHUBEAECHBI BCE H3MEPEHHbIE M BBIUMCIECHHbIE
pe3ynbratbl. [lo BO3MOXXHOCTH, MX HYXHO IMpEACTaBIATh B BUAE HArjsAHbIX Tabmuu. B
IPUBOJMMBIX 3HAYEHUSX HEJIb3s OCTABIIATH JHUIIHUE JECITHUHBIE pa3psbl (HoapooHee 00 3TOM
nmoiaer peub HUWXKE). B pabore MoXeT OBITh HECKOJBKO 3aJaHWi, BCE OHHM JIOJDKHBI OBITH
MIPUBEICHBI B 3TOM pa3Jere.

5. Ilpumepsl BBIYMCIEHUN.

B sToMm pa3zgene orueTa HOMKHBI OBITH MIPUBEACHBI OIPOOHBIE TPUMEPHI BHIYUCICHUN TIO
Kaxaoul paboueil ¢opmyne. He HYXHO NpPUBOAMTH BCEX BBIYMCIEHUMN, BIOJHE JIOCTATOYHO
OJIHOTO MpHUMeEpa Mo Kaxa0il Gopmyse. DTOT paszen HyKeH Ui TOro, YToObl MPEeno1aBaTesto
ObUIO JIeTYe HalTH OLIMOKY B BBIYUCIICHUSIX WM U3MEPEHUSIX, €CITU TAKOBBIE BCTPETATCS.

6. Beruncienue norpenHocTen.

B »TOM pazgene ordeta JOMKHBI OBITH TPEACTABICHBI (OPMYINBI, IO KOTOPHIM
MIPOBOAMIIACH MaTeMaTHdeckass 00paboTka pe3ybTaTOB U3MEPECHUHN. J{OJKHBI OBITH BBIBEIICHBI
GbopMyIbI, MO KOTOPHIM BBIYHCISUIUCH CHCTEMATUYECKWE W CIIy9ailHBIE TOTPEUTHOCTH U
MPEICTaBICHBI IPUMEPHI BBIYUCICHUH TI0 KOKI0W U3 HUX.

OTOT paszied OTYeTa CaMblil CIIOXKHBIN JUIs CTYAeHTOB. [0 HeMy Gosible BCero BOIpocoB, B
HeM Oojbiie Bcero omuoOok. Teopus mnorpemHocTeil OObIUHO ObIBaE€T HamMcaHa JUIs
MOJIFOTOBJIEHHOTO YHUTATelNs, 3HAKOMOIO C BbIcHICH MaTemaTukoil. B HacTosimem mnocoOuun
aBTOPBI MOCTAPAIUCh OCTABUTH JIMIIb CAMOE BaKHOE MO 3TOW TeME M U3JIOKHUTh MaTepuall 1o
BO3MO>KHOCTH TIPOCTO.

7. I'padpuku ¥ pUCYHKH.

HeGonpmme rpadmkn ¥ pUCYHKH pa3MeNIaloTCs B TEKCTe, a Oombimue - ¢opmata A4 -
NPUBOJATCS HA OTIEIBHOM JucTe. B m000M ciydae OHM JOJIKHBI OBITH TMOANMHCAHBI U
POHYMEPOBAHbl, Ha HUX JOJDKHBI OBITh CCBUIKM B TeKcTe oTdera. I'paduku 00s3aTenbHO
BBITIOJIHSIIOTCS Ha MIJIJTUMETpoBOM Oymare. Ha xaxmoit ocu Jo0KHO ObITH 0003HAYEHO, Kakas
BEJIMYMHA M B KAaKUX €IMHMIIAX BJIOJIb HEE OTKIaibiBaeTcs. Ha camMux ocsix JOMKHBI OBITH
HAHECEHBI TOJIBKO Y3JIbI KOOPJIMHATHOW CeTKH. M3MepeHHbIe Ha OTBITE 3HAUYCHUS MOIICHIBATH
Ha ocsix He cieayeT. Ha rpaduk o0si3aTeIbHO HAHOCSTCS BCE DKCIIEPUMEHTAIBHBIE TOYKH, U
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MIPOBOJIUTCS COENMHSAIONMAs UX JUHUA. OKOJIO OAHOM WJIM HECKOIBKUX TOYEK OTKJIAIbIBAIOTCS
CUCTEeMAaTHUECKHUE TIOTPEITHOCTH COOTBETCTBYIONIMX M3MEpeHHH (MoapoOHee 00 3TOM MoiaeT
peUb HIKE).

8. OKOHUaTeIbHBIC PE3YJIbTAThI, UX 00CYXKICHUE, BEIBOJIBI.

B »TOM paznene orueTa HYKHO MOABECTH UTOT MPOJEIaHHON paboThl. ClenyeT Hamucarh,
KAKHE MOJIyYEHbl BEJIMYUHBI, U C KAKUMU NOTPEIIHOCTAMM.

Ecnu u3mepennst npoBOAMIUCH Pa3HBIMH METOJAMH, TO 0053aT€ILHO HYKHO CPAaBHHUTDH 3TH
PE3yJIbTAThI U UX MOTPEITHOCTH, ClIeIaTh 3aKII0YCHIE, KAaKOW METO/ Jydllle, TOYHee, yao0Hee.

Ecnu u3BecTHO TabnMuHOE 3HAYCHHE W3MEPEHHOW BEIUYHMHBI, TO HY)XHO O00SI3aTEIIBHO
CPaBHHTH €T0 C MOJYYCHHBIM Ha ONBITE 3HAYCHUEM M JIaTh apI'yMEHTHPOBAHHOE 3aKJIFOUYEeHUE 00
MX COBIIA/ICHUU WJIM HECOBIAJICHHH.

Ecniu B paGore 3HaYeHHs] OJHOM M TOW >K€ BEJIWYHHBI MOJYYCHBI HKCIIEPUMEHTAIBHO
TEOPETUYECKH, TO ITU PE3YIbTAThl HYKHO 00S3aTEIbHO CPABHUTH M JIaTh apTYMEHTHPOBAHHOE
3aKTI0YeHHE 00 WX COBITAJICHUH WJIM HECOBIIAICHUU.

B cinywae, korma Mexay CpaBHHBAa€MbIMM BEJIMYMHAMU HMEIOTCS HEIONYCTHUMBIE
PacXOKIEHHUSI, TO HYKHO 00s3aT€IbHO OTMETUTh B OTYETE M BBICKA3aTh MPEANOJIOKEHHE O
BO3MOXHBIX IPUYMHAX ITOTO HECOBNAJAECHUS.

Ecnu B pabGoTe cTaBWIIOCH 1EIbI0 MPOBEPUTH KAKOW-TO (PU3MUECKUI 3aKOH WU H3YyYUTh
SBJICHHE, TO B JAHHOM pa3JlieJie HeOOXOJUMO JaTh OOOCHOBAHHBIM OTBET Ha IMOCTABJICHHBIN
BOIIPOC.

BbeIBO 1OMKEH COOTBETCTBOBATH LIETH PAOOTHI.

TpebdoBanusi K 0(p)OpMIIEHUIO OTHYETA 0 JIA0OPATOPHOIT padoTe

OtyeT 1o J1abopaTopHO#t paboTe MOJDKEH BBIOIHATHCSA Ha JcTax popmara A4. 3anvcu Ha
JUCTAaX BEIYTCs TOJIBKO C OMHOW CTOpOHHI. Ilo kpasim nmucTa JOKHA OBITH OCTaBIIEHA pamMKa
UpUHON He MeHee 20 MM. DTy paMKy pUCOBATh Ha JIMCTaX HE HY>KHO, HO W 3aCTynaTh 3a Hee
He cieayer. B paMke B BepXHEM II0JIE HYXKHO JIMIIb IIOCTAaBUTh HOMEpP CTpPaHULBL.
[TpoHyMepOBaHHBIMH JIOJKHBI ObITH BCE JIMCTHI OTYETa, HAUMHAsI C TpeThero. llepBolit muct —
TUTYJIBHBIA U BTOPOM JINCT — MPOTOKOJI U3MEPEHUM, HE HYyMEPYIOTCSL.

Otuer cnenyer nucatb oT pyku. Ecinu Bbl ucnonb3yere dykue 3aroToBkd, TO OyabTe
TOTOBBI OTBEUATh 334 BCE «3aMMCTBOBAHHBIC» OMIMOKH, KOTOPHIX ObIBaeT MHOTO. CKa3aHHOE B
paBHOI Mepe OTHOCHUTCS K (hopmyrnam, KOTopble BBl moacMoTpenu y KOro-To, a HE BBIBEIH
camu. Jlydme crnpocuts npenoaasatens. OH MOACKaXET WU MPOBEPUT, MPaBWIbHO Jin y Bac
MOJIYYHJIOCH.

TuTyapHBIA JTUCT pabOTHl MOXKET OBITh HANMCAH OT PYKW WIM HaleyaTaH Ha MpUHTEpE.
DIIEKTpOHHAs1 BEPCHsI TUTYJIBHOTO JIMCTa HaxoauTcs Ha cante 'Y Alla.

Meroauueckue yka3zaHUs 10 BBITOJIHEHHUIO JIAOOPATOPHBIX PabOT MPUBEAEHBI B CIENYIOIIUX
nocoOusix nmeromuxcs B oudnuorexe ['YAII B HarledaTaHHOM U 3JIEKTPOHHOM BUJIE:

4. Mexanuka. KoneGanus u BosHbl. MonekynspHas ¢usuka. JlabopaTopHbIii NpakTUKyM

I/N.N. KoBanenko, H.I1. JlaBposckas, H.H. JlurBunosa, I'.JI. ITlnexotkuna, JI.E. ITorapes,
B.K. IIpwmrko,. FO.H. Lapes, b.®. Hudpun, 2014, 132 c.

5. DnektpuuectBo u MarHetusMm. Jlabopatopusiii npaktikym// /E.H. Kotnukos, C.51. [lepbak,
N.U1 Kosanenko, I0.A. Ky3ueuos, M.H. Kyns6unkas, H.I1. Jlaposckas, H.H. JIutBunosa,
['.JI. IInexotkuna, B.K. Ilpununko, E.B. Pytskos, , FO.H. Lapes, b.®. lludpun, 2010,84
c.
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6. BonnoBass onrtuka Jlaboparopusii mnpaktukym //E.H. Kormmkos, W.II. KpekryHosa,
H.IT.JIaBpoBckas, FO.A. HoBukosa, A.H. Tpomnun 2013 68 ¢

7. KBantoBass ¢usuka. Jlabopatopubiii mpaktukym //I.A. BecuuueBa, M.M KosaneHnko,
H.II. JlaBpoBckas, H.H. JlutBunoa, B.®D. Opnos, B.K. Ilpununxo, C.I1.0anees,
E.B.Xonunena, }O.H. Ilapes, b.®. [ludpun, 2008, 80 c.

MeToanuyeckne ykKazaHusi AJIsi O00y4YaKIIMXCH IO NPOXONKICHUI0 CAMOCTOATENbHOI
padoThI

B xone BBINOIHEHHS CaMOCTOSATENBHON pabOThl, OOYYAIOLIUICS BBIIOJIHIECT paboTy IO
3aJ]aHUI0 M TIPH METOJMYECKOM PYKOBOJCTBE IPENOJaBaTeiisi, HO 03 ero HEemocpeICTBEHHOIO
Y4acCTHUS.

s oOydaromuxcst 1mo 3aouHoil (popme o0OydeHHs, camocTosTelbHAs padoTa MOXKET
BKJIFOUATh B €051 KOHTPOJIbHYIO PaboTy.

B mporuiecce BBINOTHEHUST CaMOCTOSTEIBHON pPabOThl, y 0OO0ydYaromerocs (GopMHpyeTcs
1esecoo0pa3Hoe IIaHUPOBaHUE PabOUYero BpEMEHH, KOTOPOE MO3BOJSET UM pPa3BUBATh YMCHHUS U
HaBBIKH B YCBOCHUHU W CUCTEMaTH3allMK MPHOOPETAEMBIX 3HaHUI, 00ECIIeYnBaeT BEICOKUN YPOBEHb
YCIIEBaEMOCTH B TIEPUOJT O0yUYCHHSI, [IOMOTAaeT MOJYYHTh HABBIKH MOBBIIICHUS MPO(HECCHOHAILHOTO
YPOBHSL.

MertoauueckuMu MaTepruaIaMu, HAIPaBJISIOIMHA CaMOCTOSITENIBHYIO paboty
00yJarouuxcs SBISIOTCS:

—  y4eOHO-METOJMYECKUN MaTepHall 1o TUCIUILIHHE;

— METOJMYECKUE YKa3aHUsI MO BBHIIOJIHEHHIO KOHTPOJBHBIX paboT (11 00ydYaromuxcs mo
3209HOU (hopMe 0OydeHUs).

MeTtoanyeckue YKa3aHusi ISl O0yYAaKIIHMXCS MO TNPOXOKIECHHIO IPOMEKYTOYHOI
aTTecTAlHHU

[Ipomexxyrounas arrecranus oOyJaromuxcs IpeyCMaTpUBacT OLICHUBAHUE
IIPOMEXYTOUHBIX M OKOHYATEIbHBIX PE3yJbTAaTOB 00ydeHMs MO JuciumuinHe. OHa BKIIIOYAET B
ceOs:

— 9K3aMeH — (GopMa OIEHKH 3HaHHUi, MOJYYCHHBIX OOYUYAIOIIMMCS B MPOIECCE U3YUCHHS
BCCi/JI JUCHUIIJINHBI UJIN €€ 4aCTH, HABBIKOB CaMOCTOﬂTeJ’IBHOI\/JI pa6OTI)I, CHOCO6HOCTI/I HpI/IMeHﬂTb nux
JUIS  pEIICHUS TPAKTUYECKUX 3aJad. OK3aMeH, Kak [MpaBWJIO, MPOBOJUTCS B MEPUOJ
9K3aMEHAIIMOHHON CECCUM M 3aBEpIIacTCs aTTECTAIlHOHHOW OIIEHKOH «OTIHYHOY», «XOPOIIOY,
«YJIOBJICTBOPUTEIILHOY, «HEYIOBJICTBOPUTEIHLHOY.

Cuctema OIICHOK MPH TPOBEICHHHM TMPOMEKYTOYHON aTTECTAllMd OCYIICCTBIISICTCS B

cooTBeTcTBUM ¢ TpeboBanusmu [lonokenuit «O TekylieM KOHTpOJIE YCHEBAaeMOCTH U
pPOMEXYTOUHOM arrectauuu cryaeHToB ['YAII, oOyuarommuxcss 1o HporpamMmbl  BBICHIETO
obpazoBanusi» U «O MOIYTLHO-PEUTHHTOBOM CHCTEME OIEHKH KadecTBa Y4YeOHOU paboThI
ctyaeHToB B 'Y AID».
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