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AHHOTAIUA

Jucuumnnmna «Pu3uka» BXOAUT B 6a30BYIO 4aCTh 00pa30BaTEIbHON MPOTPaMMBbI IIOATOTOBKU
obyugaronuxcst mo HampasieHuio 15.03.06 «MexarpoHuka U poOOTOTEXHHMKA » HAMPABICHHOCTH
«PoboroTexnukay. JucuumnnHa peanu3yercs kadeapoit Ne3.

JucnuninHa HaneneHa Ha GOpMUPOBAHUE Y BBITYCKHHUKA

o0mIempoQeCcCHOHATBHBIX KOMITETEHITHI:

OIIK-1 «cmocoOHOCTh MPEACTaBIATh aJICKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHHWI HAYYHYIO
KapTUHY MHpa HAa OCHOBE 3HAHMSI OCHOBHBIX IMOJIOKEHUN, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK
U MaTeMAaTUKH,

OIIK-2 «BnageHne (U3NKO-MATEMATHUYECKUM amImapaToM, HEOOXOIWMBIM JJIsi OTHCAHHS
MEXAaTPOHHBIX U POOOTOTEXHUIECKUX CUCTEM.

CopepxaHue TUCIUILUIMHBI OXBaThIBA€T KPYr BOIMPOCOB, CBS3AHHBIX C MpoOlieMaMu OOmIei
[(N7370478

[IpenogaBanue NUCIUIUIMHBI MPEAYCMATPUBACT CIEAYIOMIHE (POPMBI OpraHU3aINH Y4eOHOTO
mporiecca: JIEKIMH, JIa0opaTopHbIe padOTHI, MPAKTHYECKUE 3aHSITHS, CaMOCTOsATEIbHas paboTa
CTYJIEHTa, KOHCYJIbTAllMH.

[TporpaMMoil TUCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIOUIME BHUABI KOHTPOJIS: TEKYLIHl
KOHTPOJIb YCTICBAEMOCTH, IIPOMEIKYTOUHAS aTTeCTAIUs B (hOpMe IK3aMeHa.

OO01mast TpyI0eMKOCTh OCBOEHUS TUCIUTIIMHBI COCTaBIseT 13 3a4eTHBIX eauHMIl, 468 Jacos.
SI3bIK 00yUYeHUS O JUCIUILTHHE «PYCCKHI.



1. TlepedyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS MO TUCHMILJINHE

1.1. Heau npenogaBaHusi AUCUUIIMHBI
-TMIOJIy4YeHHE CTyIeHTaMU HEOOXOAUMbIX 3HAHHUI U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
-TIpe/ICTaBJIEHNE BO3MOKHOCTH CTYJIEHTaM Pa3BUTh U MPOJIEMOHCTPUPOBATH HABBIKU B U3MEPEHUSX,
BBIYUCIICHHUSIX 1 00pab0TKe pe3ynbTaTOB U3MEPEHU;
-CO3JlaHue MOIIepKUBAlOIEeil 00pa30BaTeNbHOM cpeibl MpenogaBaHus AJisi OCBOCHUS TEXHUYECKUX
JTUCLHUTLIINH.
1.2. IlepeyeHb MJIAHUPYEMbIX Pe3yJbTATOB O0yYEeHHUS MO JUCHHUILUIUHE, COOTHECEHHBIX C

IVIAHUPYEMBIMHU pe3yJIbTATAMH 0CBOEHHS 00pa30BaTeIbHOM NPOrpaMMbl
B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI CTYACHT JOJKEH 00J1a1aTh CAeAYIOUMMH KOMIIETEHIUSMHU:
OIIK-1 «crocoOHOCTh MPEACTABIATh a/I€KBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUUH HAyYHYIO
KapTUHY MHpa Ha OCHOBE 3HAaHHUS OCHOBHBIX IOJIOKEHUI, 3aKOHOB U METO/IOB €CTECTBEHHBIX HAYK
Y MaTEMaTUKN»:
3HATh — OCHOBHbIE (PU3NYECKUE 3aKOHBI, METO/IbI UCCIIEIOBAaHUS U U3MEPEHU;
YMETh - MPUMEHSTH 3HAHUS IS pEeHIeHUS MPOPECCHOHANBHBIX 3a/1a4;
OIIK-2 «BnageHwe (PU3NKO-MATEMATHUYECKUM amnmaparoM, HEOOXOAMMBIM ISl  ONHCAHUS
MEXAaTPOHHBIX U POOOTOTEXHUYECKHX CUCTEM:
3HATh — OCHOBHbBIE METO/bI HCCIIEAOBAHUS U U3MEPEHUIA;
BJIQJICTh - HABBIKAMU HHCTPYMEHTAJIBHBIX H3MEPEHU B cepe MpodheCcCHOHATBHBIX 3a1a4

2. MecTo qucuuIUIMHBI B cTPyKTYype OI1
Jucuuninza 6a3upyercs Ha 3HaHUAX, paHee MPUOOPETEHHBIX CTYIEHTaMH MPU U3Y4YEeHUU
CIIENYIOIIUX AUCLUIUIVH:
— Maremaruka. JIuneiitnas anredpa v aHaJIMTHYECKAsi TECOMETPUS
— Maremaruka. MaremaTuueckuii aHaau3
— Marematuka. Teopust BEpOATHOCTEN U MaTEMATUYECKAs! CTATUCTUKA

3HaHUs, TONyYEeHHBIE TpPH M3YYCHWW MaTepuaja JaHHOW JUCHUIUIUHBI, HWMEIT Kak
CaMOCTOATCIIBHOC 3HAYCHUC, TaAK U UCIIOJIB3YIOTCA IPU U3YYCHUU APYTUX JUCHUTIIINH:

— DIEeKTpOTEeXHHKA

— DJeKTpoHMKa

3. O0beMm qucuumianibl B 3E/akageM. uac
JlanHbie 00 00meM o0beMe TUCIUIIINHBI, TPYAOEMKOCTH OTIIEIBHBIX BHIOB y4eOHOW pabOTHI MO

TUCHUIUIMHE (U paclpeeseHue 3TOM TPYA0EMKOCTH IO ceEMecTpaM) MpeAcTaBieHbl B Tabmuie 1

Tabmuua 1 — O6beM U TPYyJ0EMKOCTb JUCIUTIIUHBL

Bun y4eOHoii paboThI Bcero TpyroeMKOCTh IO cEMECTpaM
Nel Ne2 Ne3

1 2 3 4 5
O0mas TPyA10eMKOCTh 13/ 468 4/ 144 6/216 3/ 108
JUCHUILIHHBI, 3E/(1ac)
Ayoumopnsle 3anamus, Bcero vac., 204 68 68 68
B mom uucne
aexuuu (JT), (dac) 102 34 34 34
[IpakTrnyeckre/ceMruHapCKue 3aHATHS 51 17 17 17




(I13), (1ac)
naboparopusie pabotsl (JIP), (dac) 51 17 17 17
KypcoBoii mpoekT (padora) (KII, KP),
(qac)
Dk3ameH, (dac) 126 45 45 36
Camocmosmenvhnas paboma, BCero 138 31 103 4
Buji npoMeskyTOYHOr0 KOHTPOJIS: DK3., DK3. DK3. OK3.
3aueT, qudd. 3adet, sk3ameH (3auer, JK3.,
Jdudd. 3a4, Ik3.) K3,
4. Copep:xanue IUCIHUATTAHBI
4.1. Pacnpenesienne TPYA0eMKOCTH AU CHUNIINHBI
1o pa3jesiaM U BUIaM 3aHATHI
Pazpaenbl 1 TeMbI TUCHIUTIIMHBI K UX TPYAOEMKOCTH ITPUBECHBI B Ta0IUIIE 2.
Tabnuna 2. — Paznensl, TeMbl TUCIUTUTMHEBI H UX TPYJOEMKOCTh
Pa3znensl, TEMBI IUCIIAIUIAHEI Jlekuuu 113 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 1
Paznen 1. Mexanuka 11 6 5 10
Paznen 2. Konebanus 1 BOJHBI 11 5 6 10
Paszen 3. MonekynspHas Gusuka 12 6 6 11
Hroro B cemectpe: 34 17 17 31
Cemectp 2
Paszen 4. DIeKTpU4ECTBO 11 5 6 34
Pasnen 5. Maruetusm 11 6 6 34
Pazgen 6. OnTuka 12 6 5 35
Hroro B cemecTpe: 34 17 17 103
Cemectp 3
Pasgen 7. KBanToBas onruka 11 5 6 1
Pasnen 8. KsanToBas MexaHuka 11 6 6 1
Pasznmen 9. Cratuctuueckas pusuka 12 6 5 2
Hroro B cemectpe: 34 17 17 4
HUroro: 102 51 51 0 138

4.2. Coaep:xxanue pa3aejioB M TeM JEeKIIHOHHBIX 3aHATHIA

CopepxaHue pa3elioB ¥ TeM JICKIIMOHHBIX 3aHATUHN PUBEIEHO B TabmuIe 3.




Ta6mmma 3 - Conepxanue

pa3aciioB U TEM JICKIIMOHHBIX 3aHATHH

Howmep paznena

Hazpanue n COACPIKAHHC PA3/ICJIOB U TEM JICKIIMOHHOT'O ITUKJIA

Paznen 1.

Mexanuka

[Ipenmer Mexanuku. Mexanuueckoe JABwkeHue. [loHsTue
COCTOSIHUSI U JETEPMUHU3M B KJIIACCMYECKOM MeXaHUKE. YpaBHEHHUS
JNBHKEHUA. ['paHMUbl NPUMEHUMOCTH  KJIACCUMYECKOM  MEXAHUKHU.
PenstuBuCTCKasg 1 KBAHTOBAs MEXaHWKa

Kunematnka nBuKeHHS MaTepualbHOM TOuku. CKOpPOCTh U
yckopenue. HopmanbHoe 1 kacaTenbHOe yCKOpeHHs. Paamyc KpUBU3HBI
Tpaektopuu. OCHOBHas 3ajlaya KUHEMAaTUKH MaTe€pUAIbHOM TOYKH.
Kunemaruka qBmkeHHsT aOCOIOTHO TBEPIOTO Tena. Bpaiienue TBepaoro
TCJIa BOKPYT H€HOI[BH)I(HOﬁ ocu. CBI3b IUHENWHBIX U YIJIOBBIX BCJIMYUH
IIpH BpalllaTCJIbHOM JIBUKCHUU.

Nuepumnanbupie  cuctembl — oTcyeta.  OCHOBHBIE — 3aKOHBI
KJIACCHYECKON JWMHAMHUKHA - 3akoHbl HprotoHa. OcHOBHas 3ajada
TUHAMUKH MaTepHaIbHOW TOUYKH. HewHeprnmaibHBIE CHUCTEMBI OTCYETA.
Cunbl uMHepHMHU. 3aKOH COXpaHeHUs umnyibca. LleHTp Macc u ero
newkenre. Cucrema 1eHTpa Macc.

Mexanuueckass pabora M MOIIHOCTb. KuHeTmueckass SHEpPrHsl.
ITons cun. KoHcepBaTMBHBIE W JIUCCUIIATUBHBIE CHJIBI. Y CJIOBHUE
MMOTEHIIMATBLHOCTH TOJS CHJI. 3aMKHYTBIE M HE3aMKHYTBIC CHCTEMBI.
[TorenmmansHass »Heprusi cuctembl. CBs3b MEXIY MOTEHIMATbHON
SHEPTHEH U TIOJIEeM KOHCEPBATHBHBIX CHJI. 3aKOH COXpaHEHUS
MGX&HH‘IGCKOﬁ 3HepFI/II/I. CI/ICTGMBI CIAUHUAIIL.

MOMEHT CUJIbl U MOMEHT UMIYJIbCa. Y paBHEHUE MOMEHTOB. 3aKOH
COXpAaHEHUs MOMEHTa HMITyJbCa. MOMEHT HUMIIYJIbCa TBEPIOIrO Teja
OTHOCUTENIbHO HEMOJABMXHOM ocu. MomeHT wuHepuur. OCHOBHOE
YpaBHEHUE [MHAMUKU BpalATEIIbHOTO JBHKEHUS TBEPAOrO TeEa.
Kunernueckass sHeprusi BpalAlOIIEroCs TBEPAOIO Teld. Y paBHEHUS
JBUKEHUSI U YCIIOBHSI pAaBHOBECHS TBEPAOTO Tea.

[Ipunuun otHocutensHOCTH [ anunes, npeoOpazoBanus ["amues.
[TocTynatsl cenuaabHOM TeopuH oTHOCUTENbHOCTH. [IpeoOpasoBanus
Jlopenua u cnenctust u3 HUX. OCHOBBI PEATUBUCTCKON MEXAHUKH.
HNuTepBan, ero ”HBApUaHTHOCTh. PenaruBrucTckuii uMnysibc. OCHOBHOE
YpaBHEHUE PEISITUBUCTCKONM TUHAMUKHU. KuHeTnueckas sHeprus
PENATUBUCTCKOM YacTulbl. CBsA3b MacChl U SHEPTUU. CBSI3b MEXIY
SHEepruei ¥ UMNyIbcoM yacTullbl. OCHOBHBIE HJIeH O0IIEH TeopuH
OTHOCHUTEIIBHOCTH

Pa3nen 2

dusuka KoaedaHui 1 BOJIH

I"apmonunyeckuit u AQHMapMOHUYECKUI OCIUJIISITOP
(MaTemMaTHYECKUN MasTHUK, PU3NUECKHUI MasTHUK, KOJICOaHUsI TIO]T
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neiictBueM yrnpyroi cuibl). Crnoxkenue koneOaHuil. OU3NYECKUI CMBICT
CIEKTPaIBLHOTO Pa3IoKECHHUS. Huddepennmansaoe ypaBHEHUE
koneObanuii. CBoOomHBIC, 3aTyxaromue KoyieOanus. BbIHYXIEHHbBIE
koseOanus. Pezonanc.

KunemaTnka BOJTHOBBIX MPOIIECCOB (IIOCKUE U c(hepruuecKkue
BOJIHBI). BomHOBOE ypaBHeHue. [IpuHIMT cynepno3uiiuu. JHeprus
BOJHEL. [1oTOK SHepruu. UHTeHCUBHOCTH BONTHBI. CTOsS9asi BOTHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKU 3BYKOBOM BOJHBI. D ekt Jomnepa s
3BYKOBBIX BOJH

Pasgen 3

MonexkynsipHas Gpusnka

TepmoauHaMudeckue cocTossHUs U npoueccsl. [lonarue pyHkuun
cocrosiuus. Baytpennsst sHeprus. KommuectBo Terumorel. Paborta Tema
opu u3MeHeHMHM ero oObema. IlepBoe Hawamo TepMOAMHAMUKHU.
Temmepatypa u BHYTPEHHSSI JHeprus Kak (QYHKIUS COCTOSHHSL.
TemnmoemkocTs. DHTponusa. BTopoe M TpeTbe Hadala TEPMOAMHAMUKH.
Teopemsr Kapno. 3akon Bo3pactanus suTponuu. [lopsaok u 6ecropsaok
B nipupoze. TepmoanHaMuueckue GyHKIUH.

WneanbHblii ra3 (ypaBHEHHME COCTOSHUS, BHYTPEHHSSI SHEprus,
TEIUIOEMKOCTH, ypaBHEHHE aaualaTbl, paboTa MpH  PA3IUYHBIX
nporeccax, 3HTpomnus). BepostHocTs M ¢uykryauuu. Pacnpenenenus
MaxkcBemna. CKOpPOCTH TEIUIOBOIO JABMKEHUs Monekyn. Cpenssis
KMHETUYECKasi 3Heprus MoiieKyl. OCHOBHOE ypaBHEHUE KHUHETHUYECKOM
TEOpUU HJeaNbHbIX Tra3oB. Pacnpenenenue bonbumana. OHTponust M
BEPOATHOCTb. Da30Bbleé pAaBHOBECUS U TPEBPAIICHUS. JIEMEHTHI
HEPABHOBECHOM TEPMOAMHAMMKHU. SIBIIEHUS IE€PEHOCA, KHHETUYECKUE
asieHus. KoHaeHcupoBaHHoe cocTtosHMe. KuHemaTtnka M AMHAMMKa
SKUIKOCTEH U ra3oB.

Pa3nen 4

DIJIEKTPUYECTBO.

DJIEKTPOCTAaTUKA B BAKyyMe. 3aKOH COXPAHEHMS JJIEKTPUUECKOTO
Bapsina. 3akoH Kymnona. Cucremsl egunuil. [I[puHIUI cynepno3uiuu.
CucTeMBbI 3apsHKEHHBIX YaCTHUIl. DJIEKTPUISCKUM JUT0Ib. PaboTa cui
BIIEKTPOCTATUUECKOro 1moJisi. Teopema o HUPKYISLUA BEKTOpa
HaIpsKEHHOCTH. [[0TEeHIHAaNBHOCTE 3JIEKTPOCTATUYECKOTO TOJISL.
HarnpskeHHOCTh M MOTEHIMAN 3JIEKTPOCTATUYECKOTO MOJISL. CBA3b MEXKIY
HuMHu. TeopeMa ['aycca [uist 2JIEKTPOCTaTUYECKOTO T10JI B BAKYYME.
[[pumenenue TeopeMsnl ['aycca Kk pacyeTy MmoJieu.

DneKTpocTaTuKa B BemiecTBe. Tunsl AndniekTpukoB. [lonspuzanus
oudNeKTpukoB. CBOoOOAHBIE M CBA3aHHBIE 3apsiabl. [lusnektpuyeckas
BOCIIPUMMYHUBOCTh. JlM3yieKTpruecKass MPOHUIAEMOCTb. JJIEKTPUUYECKOE
cMmeimienue (uHayknus). Teopema ['aycca ansi 3yeKTpUYECKOro MOJis B
JTUAJIEKTPUKE. YCIIOBUSI Ha TPaHUIIE pa3jena ABYX AUAIEKTpUKOB. [lose
BHYTpM TIPOBOJAHMKA ¥ Yy ero mnoBepxHoctu. OOmas 3amava
AIEKTPOCTATUKU. DIEKTPOEMKOCTh ITPOBOIHUKA.

Konpencaropsl. DHeprusi CUCTEMBI UIEKTPUUYECKUX 3aPSIIOB.




DHeprus 3apsHKEHHOro MpoBojgHUKAa. OObeMHash TUIOTHOCTH SHEPTUU
AIEKTPUYECKOTO TIOJISL.

VYcinoBusi CymiecTBOBaHUS SJIEKTPUUYECKOTO TOKA. YpaBHEHHUE
HEMPEPBIBHOCTU. JEKTPOABIDKYIIAs cuia. HemoTeHIMalbHOCTh MO
cTOpoHHUX cui. 3akoHbl Oma u JDkoyns-JleHna B HUHTErpajlibHOM U
muddepeHManbHON Gpopmax.

Pa3nen 5

DIEKTPOAMHAMHUKA

MarnuTocraruka B BEILIECTBE. HamaranueHHOCTS.
MonekynapHble TOKM. MarHuTHas BOCHPUUMYMBOCTH. MarHutHas
MIPOHUIIAEMOCTh. HanpsykeHHOCTh MAarHWTHOTrO mouis. J{namarHeTukw,
napaMarHeTHKy, (QeppoMarHeTHKU. TeopemMa O MHUPKYISIIUM BEKTOpa
HaNPsHKEHHOCTH MAarHUTHOTO TOJIsl (MHTErpaibHas U qudepeHraibHas
¢dopmbl). YCIIOBHSI HAa TPAHULIE IBYX MarHETHKOB.

3akon ®Dapanes. [Ipasuino Jlenna. CamouHAYKIUSA.
NunyktuBHOCTE. B3anMHas nnaykuvs. BzaumHas HHIYKTUBHOCTD.
OObemMHas TUIOTHOCTh SHEPTUH MarHUTHOTO 1oJisl. Buxpesoe
anekTpuyeckoe nose. Tok cMmemenus. CucreMa ypaBHeHu Makcsea.
Marepuanbibie ypaBHeHUd. KBa3ucranumonapusie Toku. IHBapuaHTHOCTH
ypaBHeHU MakcBeia OTHOCUTENIbHO ipeoOpa3oBanuii Jlopenta.
[IpyHIMI OTHOCUTEIBHOCTH B AIEKTPOAUHAMUKE.

Pa3zmen 6

Onruka.

BosHOBOE ypaBHEHUE 1151 SJIEKTPOMArHUTHOM BOJIHBI. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH. BekTop IloiiHTHHTa. IHTEHCUBHOCTH CBETA.
D¢ dexr Homnepa s 3MeKTPOMArHUTHBIX BOJIH. OTpaskeHue u
npenomiieHre ceera. Onrudeckoe nzoopaxenue. [punmun depma.
NuTtepdepennius ceeta. KorepeHTHOCTh U MOHOXPOMATHYHOCTb.
Hudpakuus ceera. [Ipuniun [Noiirenca-Openens. Meton 300 OpeHens.
Hudpakuus Opayarodepa Ha menu U AUGPaKIIUOHHON PeIeTKe.
INonmorpadun. EcrecTBeHHBIN U MTONISPU30BaHHBIN CBET. 3aKOH Maitroca.
[Tonspuzanus cBeTa Npu OTpakEHUU U MpeIoMIIEHUH. 3aKoH bprocrepa.
JIBotHOE nydenpenomiieHne. HopmaiibHas 1 aHOMasbHas JUCIIEPCHSL.
dazoBas u rpynnosas ckopoctu. Popmyna Panes. Dnementsl @ypsbe -
OITHKH.

Paznen 7

KBanrToBag ontuka

TennoBoe uznydenue ten. 3akoH Kupxroda. 3akoHBI W3TydeHUs
abcomoTHO yepHoro Ttena. KBanroBas rumoreza u (opmyna Ilnanka.
KBantoBas ontuka. ®ortorddext, onbitel CroneroBa. @DOTOHBHI.
HaBnenne cBera. KopnycKynspHO-BOJHOBOW Jyaliu3M i CBETA.
Dddext Komnrona.

Pa3nen 8

KBanToBas MexaHnuka

Teopuss bopa. OmnbsiTel ®panka u I'epna. KopnyckymnspHo-
BOJIHOBOW ayanu3M MuKpodacTull. ['unoreza ne bpoinsa. ®azoBas u




IpynmoBas cKopocTu BoJH Je bpoiinsa. BonHoBoli naker. CtaTucTruueckoe
WUCTOJKOBaHUE BOJH J¢ bpoinga. IlpuHmun HeonmpeaeneHHOCTH
I'eitzenOepra. BomnoBast GpyHkIus, e OCHOBHBIE CBOMCTBA. OrnepaTopbl
¢busznueckux BeaMYMH. BpeMeHHOoe U CTallMOHApHOE YpaBHEHHE
[IIpenunrepa, KBaHTOBbIE COCTOSIHUA. KBaHTOBbIE ypaBHEHHUSI IBUKCHMUS.
CBoOognas yactuma. Yactuima B OECKOHEUHOW MOTEHIMATBHOU sIMeE.
KBanToBbiii ocummnstop. HyneBas »Heprus, HyseBble KoJeOaHUs.
[TpoxokaeHre 4YacTHIBl 4Yepe3 MOTCHUMAIbHBIN Oapbep. TyHHENbHBIHA
¢ dekr.

ATOM BOJOpOJa B KBAaHTOBOW MexaHuke. KBaHTOBBIE umcIa.
OpOuTanbHBI MEXaHUYECKUH W MarHUTHBIA MOMEHTBI JJICKTPOHA B
atome. OpOurtambHOe rupomMarHuTHOe oTHomeHue. OmnbiT IllTepHa u
I'epnaxa. CnuH snekTpoHa. [IpuHIMI TOXIECTBEHHOCTH MHUKPOYACTHIL.
@®epmuoHbl U 0030HBL. CHMMETpUsT BOJHOBOW (DYHKIMU CHCTEMBI
onuHakoBbIX dacTul. Ilpuxnun Ilaynu. OObsicHEHHE NEPHUOIUYECKOM
cucteMbl 35emMeHToB JI.JMI.MenneneeBa. DHEpreTHUECKHil CIEKTP aTOMOB
u MoJiekyi. IIpupona XuMU4EeCKOU CBSI3H.

Pa3zmen 9

Cratuctuueckas pusnka

Cratuctnueckuid metoa. ®a3zoBoe nmpoctpaHcTBo. Pacnpenenenue
I['m66ca. CratucTuueckoe UCTOIKOBaHKE dHTporuu. CBOOOAHAS SHEPTHS.
CrarucTruueckoe ONMUCAaHUE KBAHTOBOM CHUCTEMBI, PA3IUUYUE MEKITY
KBaHTOBOMEXAHUYECKOU u CTaTUCTUYECKOU BEPOSITHOCTSAMU.
Knaccuueckass ~ craructuka  MakcBemna-bonbiimana. KBanTOBbIE
cratuctuku Pepmu-/lupaka n boze-Olinmrelina. CpaBHEHNE pa3IMUHbIX
CTaTUCTHK.

Pacnpenenenne  ®@epmu-/lupaka sl 3JIEKTPOHHOIO  rasa.
DJIEKTpOHBI B  KpucTauiax. OHeprus Depmu, BBIPOKICHHBIN U
HEBBIPOXKJEHHBIN  SJIEKTPOHHBIM Tra3. OJEKTPOHHAs TEMJIOEMKOCTb.
TennoeMKoCTh KpUCTAIIMYECKOM pemreTku. Kiaccuueckas Teopus,
teopus DiiHmTeHa U Jlebas. DoHoHbI. DOTOHHBIN Ta3.

4.3. IlpakTnyeckue (ceMUHAPCKHE) 3aAHATUSA

TeMbl MPaKTUYECKUX 3aHATHIA U UX TPYIOEMKOCTh NPUBEIECHBI B TA0IUIIE 4.
Tabmuia 4 — [IpakTrdeckue 3aHATHS U UX TPYIOEMKOCTh

No Ne
i TeMBI IPAKTHYECKUX 3aHSTHIL DOpMBbI IPAKTUYECKUX 3AHATUN Tpynoemxocts, paszeiia
H/H (qac) JOHUCITHUII-

JIMHBI
Cemectp 1
1 KunemaTtuka u nuHaMuka Pemnrenue 3anau 2 1
MaTepHaIbHON TOUYKH
2 Kunematuka n quHaMuka Pemnrenue 3anau 3 1
a0COIIOTHO TBEPJIOTO TeJa
3 CrneunanbHas Teopus Pewenue 3anau 3 1
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OTHOCHUTEJIbHOCTHU
Kunemaruka u nuHaMuka Pemenue 3agau 2
Kose0aHuit
XapakTepUCTUKHA BOJHOBBIX Pemenue 3agau 2
IIPOLIECCOB
MonexynspHo- Pemenue 3anaq 3
KHHETHYECKasi TEOPHsI
Cemectp 2
HanpsxeHHOCTD M Pewenne 3anau 4
MOTEHIIUAT
ANEKTPOCTATUYECKOTO MOJIS
JIBrb>KeHUE 3apsiKEHHBIX Pemenue 3agau 4
YacTHII B
3IEKTPOCTATUUECKOM I0JIE
JuanekTpuku B Pemenue 3agau 4
AIEKTPUYECKOM TOJIE.
Konpaencaropsi
XapakTepUCTUKH Pemenue 3agau 5
INEKTPUUYECKOTO TOKA
Nuaykiys MarHuTHOTO Pemenue 3amaa 5
noJisi. Cuiibl B MAarHUTHBIX
MOJISIX
3aKOH JIEKTPOMArHUTHOM Pewenne 3anau 5
unaykun @apanes. Pabora
B MarHUTHBIX TOJISX
WnTepdepennus, Pemenue 3anau 6
auQpakLus, Moaspu3anus
Cemectp 3
TemnnoBoe u3ny4yeHue, Pewenne 3anau 7
dotorpdext
Oddext KomnroHa, Pemenue 3amaq 7
cBoiicTBa (POTOHOB
Atom Bogoposa Pemenue 3anau 8
Jlocrynarst bopa
CooTHoueHne Pemenue 3agau 8
HEOIPEETIEHHOCTEN
['eit3enOepra, BOTHBI Je
bponna
VYpasuenue llIpegunrepa Pemenue 3amau 8
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[TorennuansHbie Oapbepbl
6 KBanToBas crarucruka Pewienue 3anau 3 9
Bcero: 51
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHIATHI U UX TPYIAOEMKOCTh MIPUBEEHBI B Tabmuie 5. JlaboparopHbie
pabOThI BHIIOJHSAIOTCA B paMKaX BbIICJICHHBIX Y4EOHBIX YacoOB IO BHIOOPY MpenogaBaTess
Tabnuua 5 — JlabopaTtopHbIe 3aHATHS U UX TPYAOEMKOCTh
e HaumeHnoBanwue 1abopaTopHbIX paboT Tpynoemkocts, | -y, pasnena
/11 (1ac) JIACITUTLTUHBI
Cemectp 1
1 MastHuk Makcseina 4 1
2 HaxnonHb1i MasgTHUK 4 2
3 CTOnKHOBEHHE 1IAPOB 3 1
4 MareMaTtnueckuii 1 000POTHBIM MasITHUKH 3 2
5 OnpeneneHre CKOPOCTH 3ByKa B BO3AyX€ 3 3
Cemectp 2
6 Onpenenenne 31€KTPOEMKOCTH KOHAEHCATOpa 4 4
7 HccnenoBanue perakcalMoOHHBIX KOJICOaHHIA 4 4
8 OrnpeneneHre rOpU30HTATIBHON COCTABIISIOLIEH 3 5
HaMpPsHKEHHOCTH MarHUTHOTO TOJISE 3eMITH
9 Onpenenenne yaeabHOTro 3apsjia 3JeKTpOHA 3 5
10 Konbsua HetoTona 3 6
Cemectp 3
11 IIpoBepka 3aKOHOB TEIJIOBOI'O U3JIy4EHUs 4 7
12 Buemnuit porosddexr 3 7
13 S¢dexr Xonna B repMaHun 4 9
14 Omnpenenenue MOTEHIIMAIOB BO30YXICHUS aTOMOB 3 8
15 Onpe/eeHre MUPUHBI 3aTPEIICHHON 30HBI 3 9
MOJTYIIPOBOTHUKA
Bceero: | 51

4.5. Kypcosoe npoekTupoBanme (padora)
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Y4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO

4.6. CamocrosiTeqibHAsA padoTa 00y4arOMXCS
Bunasl camocTosiTensHON paboOThI M €€ TPYJOEMKOCTh ITPUBECHBI B TAOIHIIE 6.

Tabmmia 6 Bumbl caMocTosATeIbHOM pabOThI U €€ TPYA0EMKOCTh

Bunx camocTosiTennbHON pabOTHI Bcero, gac | Cemectp 1, gac| Cemectp 2, gac| Cemectp 3, gac
1 2 3 4 5
CamocrosiTeJibHast padoTa, BCEro 138 31 103 4
H3ydYeHNE TEOPETHUECKOTO MaTepraa 69 15 52 2
nucttinHb (TO)
[Moarororka k Tekymemy korTpoto (TK) 69 16 51 2
51

5. IlepeueHb y4eOHO-METOAMYECKOI0 O0eceYeHHs VISl CAMOCTOSITEIbHOM

padoTHI 00y4aKOIIMXCH MO JMCUHUILINHE (MOLYJIIO)
Y4eOHO-MeTOIMYeCKHe MaTepUaibl Uil CaMOCTOSTENbHOW paboThl 00yYaloOUIMXCsl YKa3aHbl B

.. 8-10.

6. IlepeyeHb OCHOBHOM W JONMOJTHUTEILHOM JUTEPATYPHI
6.1. OcHoBHas1 uTEpaTypa
[lepeueHb OCHOBHOM JIUTEpPATyphI IPUBEEH B TAOIHUIIE 7.

Tabmuma 7 — [lepedeHb OCHOBHOM JTUTEPATYPHI

Hludp bubnuorpaduueckas ccpiika / URL agpec KonnuecTBo 5K3eMILIApOB B
oubmuoreke
(Kpome IIEKTPOHHBIX
IK3EMILISIPOB)

[53(075)] CagenbeB U.B. Kypc o6mieit ¢pusukn: Yueobuoe mocooue B | @O(4), 'C(94), 'CU3(1)
3 1.2014. T.1. Mexanuka. MonexynspHas pusuka

[53(075)] CagenbeB U.B. Kypc o6mieit ¢pusukn: Yuedbuoe mocooue B | @O(4), 'C(94), 'CU3(1)
3 1.2014. T.2. DnekTpru4ecTBO U MarHeTu3M. BoJiHBbI.
Ornruka.

[53(075)] CasenbeB U.B. Kypc o0mieit ¢pusuku: Yueonoe nocooue B | @O(4), 'C(91), I'CU3(1)
3 1.2014. T.3. KBantoBas ontuka. ATOMHas Qpu3nKa.
®usuka TBEpAOro Tena. Pu3uka aTOMHOTO sA7ipa U
AJIEMEHTAPHBIX YACTHII

[53(075) CagenbeB 1.B. Kypc dusuku: YuebHoe mocobue B 3.T. DO(2), I'C(98)

Cl12 T.2. OnexrpuuectBo. Konebanus u Bonusl. BonHoBas
ontuka. 2008

[531 B83] Hponos N.E. Mexanuka: OcHOBHbIE 3aKOHBL. M.: Ou3- I'C(133), I'CU3(1), I1I'(6)

matiuT, 2015
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[53(075) Tpodumona T.U. Kypc ¢uzuku. 2007,

DO3), I'C(27

T76]
6.2. JonmoaHuTeIbHASA JJUTEpPATYpa
[TepedyeHb AOMTOTHUTEIBHON TUTEPATYPHI IPUBEICH B TaOIHIlE 8.
Tabnuua 8 — [lepedeHp TOMOTHUTENBHON JIUTEPATYPHI
Mudp bubmuorpaduueckas ccouika/ URL | KonmdecTBo SK3eMIUIIPOB B OMOINOTEKE
azapec (KpoMe 3IIEKTPOHHBIX IK3EMILISIPOB)
53(075) T76] Tpodumona T.U. Kypc dpuzuxu. I'C(35), KJI(5) T'C(134), III'(8)
2003
[531 B&3] Uponos N.E. Mexanuka: I'CU3(1), CO(1), DO(4) ®O(2), I'C(66),
OcHoBHbI€ 3akOHBL. M.: ®u3-
matiuT, 2015
[ 537(075) &3] Hponos U.E. Dnexrpomarnetusm. | CO(1), IIT'(18)
OcHoBHbI€ 3aK0HBI. 2015
534.2(075) 183] Hponos U.E. BonHoBbie dO(63), I'C(14), III'(8)

npouecchbl. OCHOBHBIE 3aKOHBI. M.:
®uz-matiur, 2015

530.145(075) 183

Hponos N.E. KBanToBas ¢usuka.
OcHoBHBIE 3aK0HBL. 2015

I'C(66), IIT(16)

[531 B&3]

Uponos U.E. ®usuka
MakpocucteM. OCHOBHBIE 3aKOHBI.
2015,

®0(3), TC(138), [IT'(30),

7. IlepedyeHb pecypcoB HHPOPMANUOHHO-TEJTCKOMMYHUKALIMOHHOM CETH

HMHTEPHET, Heo0X0AMMBIX JJisl 0CBOEHHUS JUCIUILINHbI
[Tepeuens pecypcoB nHpopmannonHo-TenekommyHukannonaoi cetn MHTEPHET, neoOxomumbix

AJi1 OCBOCHU A NUCHUIIIMHBI TPUBCACH B TaGHI/II_[e 9.

Tabmuma 9 — Ilepeuens pecypcoB mHpopManroHHO-TenekommyHnkannonnoi cetu UHTEPHET,
H€O6XOI[I/IMI>IX JJ1s1 OCBOCHUA JUCHUITIIINHBI

URL agpec HaumenoBanue
(http://lib.aanet.ru/) Bbubnnorexa ['YAII
http://Ims.guap.ru Odusuka 1
http://Ims.guap.ru ®duzuka 2
http://Ims.guap.ru ®dusnka 3

8. Ilepeyenb UHGOPMALMOHHBIX TEXHOJOIHH, HCIOJIb3yEMBbIX PH
OCYIIECTBJICHUHA Oﬁpa?.OBaTe.]ILHOI‘O npoumecca mo IMCIHUIIMHE

8.1. IlepeyeHb MPOrpaMMHOro odecneYeHust

[lepedeHpb UCTIONB3yEeMOTr0 IPOTPAMMHOT0 obecrieueHus npejacrasieH B Tadbnure 10.

Ta6muma 10 — [1epeders mporpaMMHOTO 0OecIIeueHUs



http://lib.aanet.ru/
http://lms.guap.ru/
http://lms.guap.ru/
http://lms.guap.ru/
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Ne i/t

HaunmenoBanue

He npenycmoTrpeno

8.2. Ilepeyenb HHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM
[lepeueHs MCHoOIB3yeMbIX HHPOPMAIIMOHHO-CITPABOYHBIX CHCTEM IpeicTaBieH B Tabnuue 11.
Ta6muma 11 — Iepedyenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne mi/m HaumenoBanue
He npenycmorpeno
9. MarepuajJbHO-TeXHMYeCKasi 0a3a, HeoOXoauMast 1J1s1 OCYyIIeCTBICHUS
00pa30BaTeJbHOIO MPOLECcCa M0 JUCHUIINHE
CocraB MaTepuaabHO-TEXHUUYECKOW 0a3bl IpeIcTaBiieH B Tabnuie 12.
Ta6muma 12 — CoctaB MaTepuaaIbHO-TEXHUUECKOU 0a3bl
Howmep aynuropun
Ne /i HauMeHnoBaHme COCTaBHON YaCcTH MaTePUATBHO-TEXHUYECKOU Oa3bl (mpu
HEO0OXOIUMOCTH)
1 JlekunoHHas aynutopust
2 Crnenmanmu3upoBaHHas jadboparopust «MexaHuka» 31-04
3 Crnenmann3upoBaHHas J1abopaTopust «IINEKTPOMArHETU3M 32-04
4 Crnenmamu3upoBaHHas jadboparopust «OnTHKa 32-06
5 CnenunamsupoBanHas 1adboparopust «KBantoBas Ouznkay 32-03, 32-05

10. ®oHJ OLEHOYHBIX CPEICTB s NPOBeIeHUs IPOMEKYTOYHOM aTTecTAlUH

oﬁyqamumxcsl o JIuCHUIIJIMHE

10.1. CocraB ¢oHIa OIICHOYHBIX CPEICTB MpUBEACH B Tadbnuie 13

Ta6muma 13 - CocraB (hoHIa OIIEHOYHBIX CPEACTB IS MPOMEKYTOUHON aTTECTAIIUN

Bua npomexyro4Hou arrecTalnuu IIpuMepHBIil IepedeHb OLIEHOYHBIX
CPEICTB

DK3aMeH

Cnucok BOpoCoOB K AK3aMEHY

10.2. TlepedeHb KOMIETEHUUH, OTHOCAIIMXCS K TUCIMIUIMHE, U Talbl UX (OPMUPOBAHUS B

MIPOIIECCE OCBOEHUS 00pa30BaTEIbHOM MTPOTpaMMBbI PUBEICHBI B Tabwuie 14.

Tabnuna 14 — [lepedeHb KOMIIETEHIIUHN C YKa3aHHEM 3TaroB UX (HOPMHUPOBAHHS B TIPOIECCE
0CBOEHUs1 00pa30BaTeNbHOI MPOrpaMMbl

Howmep cemecTpa

Oransl OPMHUPOBAHUS KOMITETCHIIUN IO
JTUCLUTUTMHAM/TIPAaKTUKaM B Iiporecce ocBoeHus Ol

U MaTEMAaTUKU

OIIK-1 «cmocoOHOCTh MPEACTABIATh aJIeKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHUN HAy4YHYIO
KapTUHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIOKEHHM, 3aKOHOB U METOJIOB €CTECTBEHHBIX HayK

Marematuka. MaTeMaTu4yecKuil aHaIN3

JluckpeTHast MaTeMaThKa

duzuka

MaremaTika. AHAJIMTHYECKAsi TEOMETPHUS U IMHEWHas anredpa

duzuka

DN DI M= =] = | =

XUMUSA
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2 Maremarrka. MareMaTH4eCKUI aHAIINA3

3 MarepuanoseneHue

3 TeopeTnyeckas MExaHHKa

3 ®dusnka

3 Marematuka. Teopus BepOATHOCTEH M  MaTreMaTH4yecKas
CTaTUCTUKA

4 Marematuka. Teopus BepOATHOCTE M  MaTreMaTH4yecKas
CTaTUCTUKA

OIIK-2 «BmameHue (HU3MKO-MATEMATUUYECKUM  amMaparoM, HEOOXOMUMBIM JJisi  ONUCAHUS
MEXAaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM)

MaremaTrka. AHAIUTHYECKAsi TEOMETPHS U JIMHEWHAs anredpa

Marematuka. MaTeMaTu4yecKuil aHaIN3

NudopmaTtuka

duznka

JluckpeTHast MaTeMaThKa

duznka

WupopmanoHHbIe TEXHOIOTHH

Maremarnka. MaTeMaTU4eCKUN aHaAIN3

TeopeTnueckas MEXaHHKa

W W NN NI = =] = =] =

duznka

Marematuka. Teopus BepOATHOCTEH M  MaTreMaTH4yecKas

(8]

CTaTUCTHKA

[98)

[IpuknagHas MexaHuKa

Marematuka. Teopus BepOATHOCTEM M  MareMaTH4yecKas
CTaTHCTHKA

[IpukiagHas MexaHuka

<N~ B

WNnenTudukanus v TMarHoCTHKA CHCTEM

10.3. B kadecTBe KpHUTEpHUEB OIEHKH YPOBHS C(OPMHUPOBAHHOCTH (OCBOCHHUS) y OOYUAIOIIUXCS
KOMITETCHIIMM TTPUMEHSETCS IIKaJIa MOIYJIbHO—PEHTHHTOBOW CHUCTEMBbI YHUBEpCcUTEeTa. B Tabmuie
15 mnpencraBnena 100—OamnbHas W 4-0ajulbHash IOKadbl JUIs  OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETECHIINH.

Tabmuua 15 —Kpurepuu orieHk ypoBHs chOpMUPOBAHHOCTH KOMIETEHITUH

OI11eHKa KOMIIETEHITUHN

100- 4-0arbHas XapakreprcTrka chOpMUPOBAHHBIX KOMITCTCHITI
OaTbHAs
IKajia
IKaia

- oOyyvaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPAMMHBIN

MaTepua;

- YBEPEHHO, JIOTUYHO, TIOCIIEIOBATEILHO ¥ TPAMOTHO €T0 M3J1araeT;

«OTIHYHOy | - OMHPAsCh HA 3HAHMSA OCHOBHON M IOMONHHTCIBHOM JIUTEPATypBI,

85<K<100 «aaureroy | TECHO TMPUBS3LIBACT YCBOCHHBIE HAYYHBIC MOJIOMKEHHS C MPAKTHUECKOU
NeSITeNIbHOCTBIO HAIPaBJICHMUS;

- yMeJo 00OCHOBBIBAET U apTyMEHTHUPYET BBIIBUTAEMbIE UM HJIEU;

- JIeJIa€T BBIBOJBI U 000OIICHUS,

- cBOOOJTHO BJIaJI€ET CUCTEMOM CHeUATU3UPOBAHHBIX MTOHITHH.
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70 <K< 84

- 00Oy4JaronIuiicss TBEP0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYIIECTBY H3Jaraet ero, ONHUPasCh HAa 3HAHUS OCHOBHOMU
JTUTEPaTyphl;

- HE JIOMYCKAaeT CYUIECTBEHHBIX HETOUYHOCTEH;

- YBSI3bIBACT YCBOCHHBIE 3HAHUSI C MPAKTHUUECKOW JESITEIIbHOCTHIO
HaIpaBJICHUS,

- AQpTyMEHTHUPYET HayYHBIEC TIOJIOKCHHUS;

- JIeJIa€T BBIBOJBI U 0000IICHUS,

- BJIQJCET CUCTEMOM CeMaTIn3uPOBAHHBIX TOHSATHA.

«XOpOILIOY
«3a4TEHO»

- 00y4aromuiicsi YCBOMJI TOJIBKO OCHOBHOM NMPOTPaMMHBIN MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, Onupasch Ha 3HAHUS TOJBKO OCHOBHOM
JIATEPATYPHI,
«y/IOBIETBO- | - JTOMYCKAeT HECYIIECTBEHHbIE OUTMOKH U HETOYHOCTH;

PHUTCIBHOY - HCHBITBIBACT 3aTPYAHCHUA B IMPAKTUYCCKOM MNPUMCHCHUHN 3HaHUUI
«3aUTEHOY» | HAINpaBJICHMUS,
- c1a00 apryMEHTHPYET HayuHbIE TIOJI0KECHUS;
- 3aTpyAHsAeTCs B (DOPMYIMPOBAHUU BBIBOJOB M OOOOIIECHUH;
- YaCTUYHO BJIaACCT CUCTEMOU CIICUAJIM3UPOBAHHBIX HOHATHH.

K<s4

- oOyyaromuiicss He yCBOMJI 3HAUUTENBHOW YacTH MPOrPaMMHOTO

MaTepuana;

(HEYJIOBJIETBO | -  JOMYCKAeT CYNIECTBEHHbIE OMIMOKM W  HETOYHOCTH IIpH
PUTENILHO» | pacCCMOTPEHHUH IPOOIIeM B KOHKPETHOM HAIPABICHUH;

«HE3aYTCHO» | - UCIIBITHIBACT TPYIHOCTHU B IPAKTUUECKOM MPUMEHEHUN 3HAHUIA;

- HE MOXET apryMEHTHPOBATh HAy4HBIE TTOJIOKCHNS;

- He GOPMYIIUPYET BHIBOJOB U 0OOOIICHHIA.

10.4. TunoBble KOHTPOJIbHBIE 3aJaAHNS NN UHbIE MAaTEPUATIBI:
1. Boripocs! (3amaumn) 11t x3ameHa (tadiauma 16)

Tabmuia 16 — Boripocs! (3agaun) 1u1st 95K3aMeHa

Ne /i [Tepeuyens BompocoB (3a1a4) Uil SK3aMeHa
Cemectp 1
1 OcHOBHbIE KHHEMaTH4YeCKHe NMOHATHA. KnHemaTnka MmatepuanbHoi Touku. CKOPOCTh U
YCKOPEHHUE MaTEpUAIIBHON TOUKHU
2 YckopeHue Ipu MII0CKOM KPUBOJIMHEWNHOM JIBUKEHUU
3 Kunemartnka abCOTIOTHO TBEPIOTO Tea
4 CBs13b IMHENHBIX U YTJIOBBIX BEJINYUH
5 O06001IeHHBIE KOOPAMHATHI U CTEMIEHU CBOOOTBI
6 OcHoBHas 3a/1aya KHHEMAaTHKHU JUIsl MATepUaIbHON TOUKH
7 3akonbl HeroToHa
8 3axonbl Kemiepa v 3aKk0OH BCEMUPHOTO TATOTEHUS
9 [Ipuniun nerepMuHU3Ma
10 3aKOH COXPaHEHUS UMITYJIbCA
11 TeopeMa 0 IBMKEHHUH LICHTPA Mace
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12 I'paBuTaninOHHas U UHEPTHAS MACChI

13 MOMEHT CuJIbl U MOMEHT UMITYJIbCa. Y pABHEHUE MOMEHTOB

14 3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCa

15 CekTopHanbHasi CKOPOCTb

16 PaboTa, MOITHOCTh U KHHETHYECKAast SHEPTUs

17 IToTeHmanpHEIe M HEMOTEHIINAILHEIE CHIEI

18 [ToTenumanpHas SHEPTUsl, 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTUH

19 MomeHT uHepiu

20 Teopema lllteiinepa

21 MoMeHT uMnysbca abCoIIOTHO TBEPAOTO Tena

22 Kunernueckas sneprust ATT. Pabora u momHoCTh Bpamenus ATT

23 [Tpuniun otHocuTensHOCTH ["anunes

24 OkcnepuMeHTalbHbIe npeanocsiku CTO

25 [Tocrynats! DifHTelHA, TpeoOpa3oBanus JlopeHna

26 CrnenctBus u3 npeodbpazoanus Jlopenna. 3akoH cioxxenus ckopocteit B CTO
27 HNuTepBan

28 PengaruBucrckas quHaMuKa

29 NuBapuaHThl TEOPUU OTHOCUTENBHOCTH. [[pUHIINIT S KBUBAJIEHTHOCTH

30 HeunepuuanbHbie CUCTEMBI OTCUETA

31 Juddepenunanbaoe ypaBHEHHE KOJICOAHUH IPYKHMHHOTO MasiTHUKA, €T0 PEIICHHUE
32 Bektopnas nuarpamma

33 DOHeprust rapMOHUYECKUX KoJieOaHMi

34 VYcnoBus BO3HUKHOBEHUS KOJIeOaHMit

35 Pu3nUecKuil 1 MAaTEMaTUYECKUN MasTHUKU

36 3aTyxatromue KojaeoaHus

37 Bremnyxaennsie konebanwus. Pesonanc

38 CrnoxxeHue Kojie0aHUN OTHOTO HAIMPABJIECHHUS C OJITMHAKOBBIMH YAaCTOTAMH
39 CrnoxxeHue B3aMMHO TIEPICHANKYIISIPHBIX KOJICOaHUH
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40 Bonubl. OcHOBHBIE TOHATUS
41 YpaBHeHue OeryIeit BOJTHbBI
42 BonHoBoe ypaBHeHue. CKOPOCTh BOJIHBI B yIIPYToO# cpese
43 OHeprus BOJIHbI
44 NHTEHCHBHOCTD BOJTHBI
45 Dddext Jonnepa
46 Judpaxius BonH. [Ipunnun [roiirenca
47 WNuTepdepeHius BOIH OT IBYX UCTOYHUKOB
48 Crosiune BOJIHBI
49 Jucnepcus, rpymnioBasi CKOpOCTb BOJIH
50 Nneanbheiil ra3. /[aBiaeHne Ha CTEHKY COCYa.
51 [TapamMeTpsl cocTosTHUSA, TEMIIEpaTypa. Y paBHEHUE COCTOSHHUS, (PyHKITHS
COCTOSIHUS
51 BHyTpeHHss sHEprus uIeaIbHOrO ra3
53 PaGota uneanbHOTO Ta3a B pa3IUYHBIX TEPMOJIMHAMUYECKUX MPOIIECcCax.
54 IlepBoe HayaJI0 TEPMOAMHAMUKH.
55 AnrabaTUyecKuil mporecc.
56 [uxn Kapuo
57 Pabora TemioBoro nBurarTeist
58 OOpaTUMOCTh TEPMOAMHAMUYECKHX MPOIIECCOB, TeopeMbl KapHo
59 HepasenctBo Knay3uyca. Dutponus
60 DHTpOMUS U BEPOATHOCTh
61 bapomerpuueckas Gpopmyna. Pacnpenenenune bonpimana
Cemectp 2
1 Hanpsoxénaocts anekTpudeckoro nodid. [Ipunimn cynepno3umuu
) [Torenman anekrpuyeckoro nodd. [Ipuniun cynepno3unuu. Teopema 0 HUPKYIALUU
BekTopa E
3 ITorox BekTopa E. Teopema I'aycca mns Bektopa E
4 CuoBsle JIUHUU U SKBUIIOTCHIHUAJIBHBIC ITIOBCPXHOCTHU
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5 Canenctus u3 teopemsl ["aycca

6 Hanpsk€HHOCTD M MOTEHIMAT 3JIEKTPUYECKOTO TUTIOJIS

7 DJIEKTPUYECKUH JUITOJIb BO BHEIIHEM MOJIE

8 IIpoBOAHMKY B 2JIEKTPUUECKOM I10J1€

9 Jusnextpuku. Bektop anekrpudeckoi nHAykuuu. Teopema ["aycca mis Bexropa D
10 ['pannynskie ycnoBus aist BekTopoB D u E

11 OnexTpoéMkocTsb. KonneHncaTopsl

12 [TapautenpHOE U IOCIEA0BATEIBHOE COCIUHEHUE KOHICHCATOPOB

13 OHeprus NEKTPUYECKOTro MOoJIs

14 Dnektpuueckuit Tok. [I1oTHOCTH TOKA

15 3akonbl OMa B 00BIKHOBEHHOM U tuddepeHImanpHoi hopmax

16 3akon Oma 1151 3aMKHYTOHW LIENH

17 3akonsl Jlxxoyins — Jlenna B 0ObIKHOBEHHOU M U depeHInanbHoi Gpopmax.
18 MaruuTHass UHIYKLIUS

19 3akoH buo — Capapa — Jlamnaca

20 MarsuTHas HHIYKIUS IPSIMOTO IIPOBOJA C TOKOM

21 B3anmopeiicTBre NpOBOJHUKOB C TOKAMHU

22 JIMTONbHBIA MATHUTHBI MOMEHT. MarHuTHOE I10JI€ KOHTYpa ¢ TOKOM

23 MaruuTHas MHIYKIUS JBHXKYIIErocs 3apsiaa. BzauMoaericTBrue ABUKYIIUXCS 3apsi0B
24 JIBrKeHUE 3apsyKEHHBIX YaCTHUL B MATHUTHOM I10JI€

25 Teopema o uupkynsauuu Bekropa B

26 MarsuTtHas HHIYKIUS TOPOUJA U COJICHOUA

27 Mexannyeckas paboTa B MarHUTHOM T10JI€

28 MaruuTtHsli notok. Teopema ["aycca s Bektopa B

29 MarauTHEIA JUIIOJIE B MAarHUTHOM II0JI€

30 Marneruku. Teopema o nupKyssuu Bekropa H

31 Asnenue heppomMaraeTuma

32 DJIEKTpOMarHuTHasi HHAYKIUS
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33 Camounaykuus. BzanMHas nHAyKIus
34 DHeprusi MarHUTHOTO MOJIs
35 BuxpeBoe s5ekTpuyeckoe mnosue
36 Tok cMmenieHus
37 VYpaBuenust MakcBesia
38 BosiHOBOE ypaBHEHHE 3JIEKTPOMATHUTHOTO TIOJISI
39 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
40 3aKOHBI IPEJIOMIIEHUS U OTPAXKEHUSI CBETA
41 KorepenTHocTh cBeTa
42 WuTepdepeHiys cBeTa OT ABYX HCTOYHUKOB
43 Hudpakuus. [Ipuanun [tolirenca — @penenst
44 3onbl Openens. Hudpakuus Opayrrodepa Ha menu
45 Hucnepcus cera
46 JudpaximonHas pemeTka
47 [Tonspuzanus ceta
48 Crenens nonsipu3auuu. 3akoH Maitoca
Cemectp 3
1 TennoBoe usiryueHue
2 3aKOoHBI U3Ty4eHuUs1 a0COTIOTHO YEPHOTO Tena
3 ®opwmyia Penes — [Ixxunca. Pactipenenenue [nanka
4 dorodrddext
5 TopMO3HOE PEHTI€HOBCKOE U3IIyYEHUE
6 ®oronsl. KopryckynsipHO — BOJTHOBOH 1yallu3M JUIsl CBETa
7 Dddext KomnTona. DMnupudeckre 3aKOHOMEPHOCTH B CIIEKTPax aTOMa BOJ0pOaa
8 Mogens atroma 1o TomIicony
9 Mopens aroma o Pesepdopay. [Toctynarer bopa
10 Teopust bopa — 3ommepdensaa

11

Bomnsr /le bpoiins
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12 Bonnosas ¢pyHkus

13 VYpasuenue llIpéaunrepa

14 CooTtHomeHue HeonpenenéHnocTeit [ elizenoepra

15 MukpoyacTuia B OTHOMEPHOU MOTEHIIUATIBHOM SIME C 00-MU CTEHKAMU
16 MuxkpouacTuiia B TpEXMEPHOM HEMPOHUIIAEMOM MOTEHIIUAIBHOM SIILUKE
17 CTOKHOBEHHE MUKPOUYACTHUIIHI C TOTECHITUATBHBIM OaphepoM
18 MHuKpoyJacTHIla B HEIPOHUIIAEMOH cdepe

19 I"'apMoOHHMYECKH OCHUIUIATOP B KBAHTOBOW MEXaHUKE

20 KBanToBBIi1 poTaTop

21 ATOM BOZIOpO/Ia B KBAHTOBOM MexaHuke. CinH

22 ToxaecTBeHHOCTh KBaHTOBBIX yacTuil. [Ipuniun [Taynu

23 3anoJIHeHHE IEKTPOHHBIX 00osiouek. Tabnuia MenaeneeBa
24 XapakTepUCTUUECKUE PEHTTEHOBCKUE CIIETPBI

25 OHeprus CBsA3M B MOJIEKYJIE

26 Pacnpenenenue @epmu - upaka

27 Pacnpenenenue bo3e - DiiHTeliHA

28 DHepreTudecKkue 30HbI B KpUCTAIax

29 IIpoBOAMMOCTB MOIYIIPOBOIHUKOB

30 CrnoHTaHHBIE U BBIHYXACHHbBIE TTEPEXObI

31 [Tpuniun paboTsl nazepa

32 Knaccuueckast teopus teruioemkocty [rononra u It

33 KBaHTOBas TeOpUs TEMIIOEMKOCTH DWHILTEHA

34 KBanToBas Teopus termoemkoctu Jlebas

35 KoHTakTHBIE ABIEHNS

2. Bompocs! (3amaun) nist 3auera / auddepeHunpoBanHoro 3adera (Tadbauma 17)
Ta6muma 17 — Bornpocs! (3amaun) m1s 3aueta / qudd. 3auera

Ne i/t

[Tepeuens BompocoB (3amau) 1uist 3adeta / nuddhepeHIIMpOBaHHOTO 3a4eTa
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Y4eOHBIM IIJIAaHOM HE MPETYCMOTPEHO

3. Tembl 1 3agaHue JUIsl BBIIOJIHEHUSI KYpCOBOM pabOThI / BBINOIHEHUS KYpPCOBOTO MPOEKTa
(Tabmuma 18)

Ta6muma 18 — [IpumMepHBIil mepedeHb TeM TSI BBITIOTHEHUS KyPCOBOM paOOThI / BHITTOJTHEHUS

KYpPCOBOTO MPOEKTA

No 11/ [TpuMepHBIii IepedeHb TeM ISl BBIITOJHEHHS KYpCOBOW pabOThI / BHITOTHEHUS
°en/m
KYPCOBOI'O IIPOEKTA

VY4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4. Boripocsl [Uisl IPOBEICHUS IIPOMEXYTOYHOM aTTECTalluy MPU TeCTUpoBaHUU (Tabiuna 19)

Tabmuua 19 — [IpumepHbIil mepeueHb BOIIPOCOB ISk TECTOB

No mi/mm [IpumepHBIil mepedeHb BOMPOCOB ISl TECTOB

Y4eOHBIM IIJIAaHOM HE MPETYCMOTPEHO

5. KoHTpoJbHBIE U MPAaKTHYECKHUE 3a7a4H / 3aaHus 110 JUcIUIuInHE (Tadmuia 20)
Ta6muia 20 — [TpumepHbIi IepeueHb KOHTPOIBHBIX M MPAKTHYECKUX 3a7a4 / 3aJaHAI

Ne ii/mm [TpumepHBIii IepeYeHb KOHTPOJIBHBIX U MTPAKTUYECKUX 3314 / 3aJaHUI

VY4eOHBIM MIaHOM HE MPEAYCMOTPEHO

10.5. Meroauueckue Marepuaibl, ONPEAENAIOINE MPOLEIypbl OLICHUBAHMS 3HAHUN, YMEHMHII,
HABBIKOB M / WJIM OIbITAa JIEATEIbHOCTH, XapaKTepU3yIOIUX 3Tanbl (OPMUPOBAHUS KOMIIETEHLUH,
conepsxkarcs B [lonoxxeHnsx «O TekylieMm KOHTPOJIE YCIIEBAEMOCTH U NIPOMEXYTOUHOM aTTECTallH
crynentoB ['VAII, oOydvaromuxcsi mo mporpaMMbl BeICIIET0 oOpa3oBaHusi» U «O MOIYJIBHO-
PEUTHHTOBOI CHCTEME OLICHKH KauecTBa yueOHoil paboThl cTyaeHToB B ['Y AIDy.

11. MeToanuyeckne yKazaHus 1Jisl 00y4arOUUXCs 110 OCBOEHUIO JUCHUIJINHBI
[lenpt0 AUCIUIUIMHBI SIBJISETCS MOJYyYEHUE CTYJIEHTaMU HEOOXOJMMBIX 3HAHWH, YMEHUU U
HABBIKOB B 06HaCTI/I aHaliIn3a MCXaHHU3MOB BOSHeﬁCTBHH OITaCHOCTENW Ha YCJIOBCKA, XapaKTcpa
BBaHMOHeﬁCTBHH oprann3Ma 4Yc€JIOBEKa C OIIACHOCTAMHU CPEABI 06I/ITaHI/IH B CBsA3M C BOIIpOCaMu,
CBSI3aHHBIMU C ITpobieMaMu o01Iel (PU3HKH.

Metoanyeckue yka3aHus 1J1s1 00y4ar0IMUXCH M0 OCBOCHHIO JIEKIIMOHHOT0 MaTepuaJja

OcHOBHOE Ha3HAa4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTMYECKH CTPOMHOE, CHUCTEMHOE,
r1y0oKoe U SICHOE M3JIoKeHHe ydyeOHoro marepuana. HaznaueHrue coBpeMeHHOM JIEKIIUN B paMKax
TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYHTH BCHO HH(POpPMAIMIO 1O TeME, a B OCBOCHUH
byHIaMeHTaIbHBIX TPO0JeM TUCIUIUIMHBI, METOJ0B HAyYHOTO MO3HAHUS, HOBEUIINX JOCTUKEHUM
HAayyHOM MbIcM. B yd4eOHOM mTiporiecce  JIKIHSI  BBINONHSET  METOHOJOTHYECKYIO,
OpPraHM3aIMOHHYI0 M HH(POpPMAIMOHHYIO0 (GYHKIUU. JIekuus packpblBaeT MOHATUHHBIN ammapar
KOHKPETHOW 00JIacTH 3HaHWs, €€ MpOOJIEMBI, NaeT IENbHOE MPEACTaBIeHUE O AMCIMILTUHE,
MOKAa3bIBAECT B3aUMOCBS3b C JPYTMMH AUCIUIUIMHAMM.
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[lmaHupyeMbl pe3yJabTaThl IPU OCBOSHUH 00YYAIOIIMMCS JICKIIMOHHOI0 MaTepHaa:

— TMOJIy4YEHHUE COBPEMEHHBIX, LIEJOCTHBIX, B3AaMMOCBSI3aHHBIX 3HAHWH, YPOBEHb KOTOPBIX
OIIPENEIAETCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOHN TEME;

— TIOTy4YEHHE OMbITA TBOPUYECKOU PAOOTHI COBMECTHO C IIPETIOAaBATEIIEM;

— pasBuTHEe  TpO(EeCcCHOHATLHO—JENOBBIX  KadecTB, JIIOOBH K  TOpeaMeTy |
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTr0 HHTEpeca, HE0OXOMMOTO JIJIsi CAMOCTOATEILHON paOOThI;

— TOJIy4YeHHUE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTUSI HAYKM U TEXHUKH U O IMPOTHO3E
WX pa3BUTUS HA ONMKANUIITNE TOBI;

—  HAY4YHUTCS METOAMYECKH 00padaThiBaTh MaTepual (BBIICIATH IJIABHBIE MBICTH U
MOJIOKEHUS, IPUXOUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSITh UX B Pa3JIMYHBIX (HOPMYIUPOBKAX );

—  TIOJy4eHHE TOYHOTO TTOHMMAaHUs BCeX HEOOXOMMBIX TEPMUHOB U TTOHSITHH.

JIEKUMOHHBIA ~ MaTepual MOXET  CONPOBOXKAATHCA  JEMOHCTPALIMEN  CIAWJIOB U
WCIIOJIb30BAaHUEM Pa3[aTOYHOrO0 Marepuaja TMpyd TPOBEACHHH KOPOTKHUX JHCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK IO TUCIUTUIHHE.

Metoanyeckue ykazaHusi sl OOy4alUIUXCS MO NPOXOKICHUI0 NPAKTHYECKHX
3aHATHI

[IpakTHueckoe 3aHATHE SBISETCS OJHOM W3 OCHOBHBIX (OPM OpraHu3anuu y4eOHOTO
mporiecca, 3aKJII0YaroNIascss B BBIMOJHEHUHA OOYYaIOIIMMHUCS TOJ PYKOBOJCTBOM IpENOAaBaTENs
KOMIUIEKCa YYE€OHBIX 3aJaHUil C I1EJIbI0 YCBOCHHUS HAYyYHO-TECOPETHYECKHUX OCHOB Yy4eOHOM
JTUCIUATIIIMHBL, PUOOPETEHUS YMEHUN U HAaBBIKOB, OITBITA TBOPYECKOM ESITEIBHOCTH.

enpro mMpakTHYECKOTO 3aHATHUS IS OOYYArOIMIeTOCs SIBISIETCS MPUBHUTHE OOYyYaIOMIEMCS
YMEHHH U HaBBIKOB MTPAKTUYECKOU IEATENBHOCTH IO U3Y4aEMOW TUCLIUIIIIMHE.

[Tnanupyemble pe3yabTaThl IPU OCBOSHUN 00YyJarONeMCsl TPAaKTUUECKUX 3aHSATHI:

— 3aKperuieHue, yriuyOJeHue, paciiipeHre U AeTann3alis 3HAaHUN TIPU pPEelICHUH
KOHKPETHBIX 3a]1ay4;

— Ppa3BUTHE  T[IO3HABATEIBHBIX  CIOCOOHOCTEH, CaMOCTOSITEIPHOCTH  MBIIIUICHUS,
TBOPYECKON aKTUBHOCTH;

—  OBJAJICHHE HOBBIMH METOJAMH W METOJUKAMH W3YYCHUSI KOHKPETHOW yueOHOH
JUCIHATUIHHEL

— BBIpa6OTKa CHOCOGHOCTI/I JIOTUYECCKOI'O OCMBICIICHHUS HOJ'IyLIeHHI:IX 3HaHHﬁ JJI
BBITIOJTHEHUS 3aJaHUI;

— olecrnieyeHne pallMOHAILHOTO COYETaHUs KOJUIEKTMBHOM M MHAMBUIYAIBbHOH (Gopm
00yJeHUsI.
OyHKINUY MPAKTUYECKUX 3aAHATUH:

— TO3HaBaTeJbHas,

— pa3BUBAIONIAS;

—  BOCHHTATENbHAS.

[To xapakTepy BBITOJHIEMBIX 00yUYAIOIIUMCS 3aJaHUH 0 TPAKTUICCKUM 3aHATUSIM
MIOJIPA3IENIAIOTCS Ha:

—  03HaKOMHWTEJBHBIC, TIPOBOAMMEIC C IEJIbI0 3aKPEIUICHUS M KOHKPETU3AIIUN U3YUYEHHOTO
TEOPETUIECKOTO MaTepHaa;

— aHAIWTUYECKHE, CTaBAIIME CBOCH IENbI0 MOJydeHHe HOBOM HMH(OpMaIMu Ha OCHOBE
(dbopMa30BaHHBIX METOJIOB;

— TBOpPYECKHE, CBSA3aHHBIC C IOJyYCHHEM HOBOW MH(OpPMAIUU IMYyTEM CaMOCTOSTEIBHO
BbIOPAHHBIX MTOAXO0JI0B K PELICHHUIO 3a/au.
@opMBbl OpPraHM3alUM IPAKTUYECKUX 3aHATUM OIPENEISAIOTCS B COOTBETCTBUHU CO

cneuu(puyecKuMU OCOOCHHOCTSIMU Y4YeOHOW IUCHMIUIMHBI W ueiasiMu oOydeHus. OHHU MOTYT
HPOBOANTHCS:
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— B UHTEpPaKTUBHOHU (hopMe (pelieHre CUTYallMOHHBIX 3a/1a4, 3aHATH 110 MOJIETUPOBAHUIO
pEANBbHBIX YCIOBUM, JEJIOBBIE WIPbI, WIPOBOE NPOCKTUPOBAHUE, HWMHUTALMOHHBIE 3aHATHS,
BbIE3JHbIC 3aHATUS B OpraHu3auuu (TpeanpusaTus), JenoBas ydeOHass Wrpa, posieBas Wrpa,
MICUXOJIOTMYECKUI TPEHUHT, KeHC, MO3TOBOU IITYpPM, TPYIIIOBBIE TUCKYCCHUH);

— B HE HUHTEPAKTUBHOW (popme (BBIMOTHEHHE YIPAXKHEHHH, pEIIeHHWE THUIIOBBIX 3aad,
pelIieHue CUTYallMOHHBIX 3aa4 U JIPYroe).

MeTtoauka npoBeAeHHs] TPAKTUUECKOTO 3aHATUS MOXKET ObITh Pa3IMYHOM, IIPH STOM Ba)XKHO

JOCTHXXCHHC O6H1€I>'I Oeian JUCHUITIIINHBI.

TpeOoBaHus K NPOBEIEHUIO NPAKTHYECKUX 3aHATHI

[TpakTyeckue 3aHATHS TMPOBOIATCS B BUIE OOCYXKACHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETHUYECKHMH BOIPOCAMH, PACCMATPUBAEMBIMHU B JIGKIIHOHHOM KypCce W B BHJIE
pazbopa BOMPOCOB, KOTOPBIE MOTYT BO3ZHUKHYTh Y CTYJICHTOB P OCBOSHUH MaTepHaa.

Mertoandeckue yka3aHus 1O MPOBEICHUIO MPAKTHYECKUX 3aHATUN MPHUBEACHBI B CICTYIOIINX

nocoOusx uMmeromuxcs B ouomoreke ['Y AIl B HarteuaTaHHOM | 3JIEKTPOHHOM BHJIC:

1. Mexanuka. Konebanust u Bonmubl. Tepmoannamuka. COopuuk 3amaud /.M. Kosanenko,
I0.A. Kyszueno, M.H.Kyns6unkas, H.IT.JlaBpoBckas, H.H.JlutBunoBa, E.B. Momaps ,
I0.A. HoBukoBa, B.®. Opnos, J.E.Ilorapes, B.K. Ilpuwmunko, E.B. Xonunesa. FO.H.
Hapes, B.b.lllanun, b.®.1Iudpun, C.A. Hlepdak 2010. 84 c.

2. DnektpuuectBo.  Marnetusm.  Ontuka. COopuuk  3amad. //M.U.  Kosanenko,
H.IT.JIaBpoBckas, H.H.JlutBunoBa, E.B. PytpkoB. FO.H. Ilapes, b.®.lludpun, C.A.
[ep6ak 2013. 80 c.

3. KBanroBas ¢usuka. CoOopuuk 3amau //, N.M Kosanenko, H.II. JlaBposckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. [Inexorkuna, B.K. [Ipununko, E.B. Pytskos, FO.H. [apes,
C.4 Ilepbax, 2004, 56¢.

MeTtoauyeckue ykasaHusi 1Jis1 00y4aOLUXCH M0 MPOXOKICHUIO J1a00paTOPHBIX padoT

B xoze BrImomHeHNs 1a00paTOPHBIX paboTa 00yJaIOUIHICs JOIKEH YyriyOUuTh U 3aKPEruTh
3HAHMSA, TPAKTUYECKUE HABBIKU, OBJI/IETh COBPEMEHHON METOIHMKOI M TEXHHWKOH HKCIIEPUMEHTA B
COOTBETCTBUM C  KBAIM(UKAIMOHHONW  XapaKTePUCTUKOW  oOydaromierocs.  BwimoaHeHue
7a00paTOPHBIX PAabOT COCTOHUT M3 3KCIIEPUMEHTAIBHO-NPAKTUYECKON, PacueTHO-aHATUTUYECKON
4acTe U KOHTPOJIbHBIX MEPOIPUATHIA.

Brimonnenue maGopaTopHbIX paboT OO0y4aromuMcsi SBJISETCS HEOTHEMIIEMOW YacTbhiO
U3y4eHHs] JTUCHMIUIMHBI, OINpeneIsieMOd ydueOHBIM IIJJaHOM M OTHOCHUTCS K CpElCTBaM,
00eCTeynBarOIUM pEIIeHUE CIEeTYIONMX OCHOBHBIX 33/1a4 y 00y4aromerocs:

— INpHOOpeTeHrEe HaBBIKOB MCCIICAOBAHMS MPOLIECCOB, SIBICHUN U 0OBEKTOB, H3y4aeMbIX B
paMKax JaHHOW JUCLUIUIVHBL,

— 3aKpeIUIeHHE, pa3BUTHE M JETATU3alsl TEOPETUYECKUX 3HAHMM, IMOJTYYEHHBIX Ha
JCKITUSX;

— ToJIyueHHe HOBOH MH(pOpMaIMK 1O U3ydaeMOU JUCLIUIUINHE;

— TpuoOpeTeHHE HaBBIKOB CAMOCTOSTEIHHON PaboThI ¢ T1aOOPATOPHBIM 000pYIOBAaHUEM U
pudopaMu.

3ananue U TpeOOBAHUSA K NPOBEACHUIO JJA00PATOPHBIX padoT
B Tteuenme cemectpa KaXKIbli CTYJIEHT B COOTBETCTBUU C paboueil MporpaMmon o
mucuuiuinHe Pu3MKa JO0JDKEH BBIIOIHHUTH OMNPEAETICHHOE YHUCIIO J1abopaTopHbIX pabor. Ha
KaX/1y1o 1abopaTopHyI0 paboTy IIaHUPYETCS HE MEHEE ABYX 3aHATUI: OJJHO — Ha BHIMOJIHEHUE



25

U3MEpPEHUH, U OJHO — Ha 3amuTy ortdeTa. OTUeT MUIIETCS HE BO BPEMsI 3aHATUM, a IoMa WJIH B
oubmuoreke.

B nauane cemecTpa 10 Hauyana 3aHATHH CTYACHT JOJKEH OBITh MPOMHCTPYKTHUPOBAH IO
TeXHUKE O0€30MacHOCTH TPHU TMPOBEICHUM J1Ta0OpaTOpHBIX padoT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (PUKCUPYETCS B CHECIHATLHOM KypHAJIe; TaM HYKHO 0053aTeJIbHO PaCcIICAThCS.

B naGopaTtoputo cTy€HTHI JODKEH MPUXOIUThH MOATOTOBICHHBIMU K Ha3HAYCHHOW paboTe.
HeobxomuMo 3apaHee mpodnMTaTh OMHCAHWE pa0OTHI M TEOPETHYECKHE CBEICHUS U3
COOTBETCTBYIOLIErO paszzena Kypca. He 3a0biBaliTe O pEKOMEHIOBAHHOW JHTEpaTtype u
00s13aTeNLHO MOIYYUTE B OMOIMOTEKE BCE TOCOOMSI, BBITTycKaeMble KadeIpoi.

BoimonuaTe paboTy CTYIEHTY pa3peliaeTcsi, JIMIIb MOCJE JOMyCKa, MOJTYYeHHOTO MOCie
Oecenpl ¢ mpenogasaTeneM. [IpenogaBaTens JOMKEH YOSIUTHCS, UTO CTYACHT TOHUMAET:

KaKWe SIBJICHHS OH OyJIeT HaOJII0AaTh M UCCIICIOBATh;

Kakas 11eJIb Iepe]l HUM TOCTaBJICHa,

KaKuMU IpUOOpaMHU U KaK BEIyTCSI U3MEPCHHS,

Kak cJeayeT IPOBOJUTH SKCIIEPUMEHT.

[Tomy4eHHbIH TOTYCK K paboTe OTMEUYAETCs MPEIoIaBaTesieM B )KypHaJe.

B mnpomecce BbimonmHeHUs J1a00paTOpHON pabOThl HYXHO O00S3aTE€IbHO 3alOIHHUTH
MPOTOKOJI M3MEPEHUH. Y KakJAOro CTYyJIEHTAa MPOTOKOJ H3MEPECHHH JOKEH OBITh CBOW;
BEJICHUE OJHOTO MPOTOKOJA HECKOJbKUMHU CTYIACHTaMH BMecTe He aomyckaercs. [Iporokon
BeneTcs Ha nucTe Gpopmata A4. B mpoTOKOJIE TOKHO OBITh OTPaXEHO:

TOYHOE TIOJIHOE Ha3BaHWE W HOMEp JIaDOpaTOpHOW pabOThl B COOTBETCTBUU C
METOJIMICCKUM TIOCOOHEM;

(dbamuIHsl, MHALIKAJIBI CTYJICHTa U HOMEP TPYIIIIBI;

(baMuIHs 1 MHUTIAAIBI TIPETo1aBaTelIs;

Ta0IMIla TEXHUYCCKUX XapPaKTEPUCTUK H3MEPUTEIBHBIX NPHOOPOB (Ha3BaHWE MpUOOpa,
paboumnii MuanasoH, eHa JAeJIeHus, KJIAcC TOYHOCTH | JIp.);

napaMeTpsl YCTAHOBKH, HA HEH yKa3aHHBIE,

pe3yabTaThl U3BMEPECHUMN;

JaTa v IOJITUCH CTYJCHTA.

Bce 3ammcu mOMOKHBI BECTUCH aBTOPYYKOM, IIAPUKOBOW, KaNWJUIAPHOM WM TEJIEBOU
pyukoi. 3anuch HAONIOJCHUN M JaHHBIX KapaHIAIllOM HE JOIMYyCKaeTcs, KapaHJaloM MOKHO
JUIIb YePTUTH TaOIUIbl U rpadguku. Benenne «4epHOBUKOB MPOTOKOJIA» M NMEPETHUCHIBAHUE UX
B KOHIIE 3aHITHS HAUYMCTO HE PEKOMEHAYETCS; STO HEHY)KHasl TpaTa BPEMEHH M BO3MOKHOCTb
JIOMYCTUTh OMIMUOKY MpU nepenuchiBaHUU. CTapaTeabHOCTh U aKKYpaTHOCTh JIy4llle MPOSIBUTH
pu 0POPMJICHUHU OTYETA.

[To oxoHYaHMM M3MEpPEHUN MPOTOKOJ 00s3aTEIBHO J1aeTCsd Ha MOAMUCH IPEroJiaBaTelo.
be3 370l moAnMcH MPOTOKOI CUMTAETCS HENEHCTBUTENbHBIM. [loAMKUChH CTy/IeHTa B TPOTOKOJIE
0003HaYaeT, 4TO OH OTBEYAECT 3a BCE MPOBEJCHHBIC M3MEPEHHS, a MOANMHCH MPEroaaBaTems
O3HA4YaeT, 4To paboTa NEHCTBUTENBHO BBIMONHSIACH W yKA3aHHBIC 3HAYCHHS JIEHCTBUTEIHHO
MOJIy9€Hbl IMEHHO TeM CTYACHTOM, KOTOPBIHA COCTaBHJI IPOTOKOI.

[To pe3ynbpTaTam, 3aUKCUPOBAHHBIM B IMTPOTOKOJIE U3MEPEHUH, CTYJCHT JI0Ma MUILIET OTYET
U 3aIIMIIAET €ro Ha CleAyromeM 3aHaATud. [Ipu 3ammre oTyeTa MOTYT OBITh 3aJaHbI JIIOOBIC
BOIPOCHI IO TEOPUU U3YUYAEMOTO SIBJICHUSI U 1O MOJYYEHHBIM pe3yJibTaTaM. 3a IPUHATHIN OTYET



26

IPEeIoIaBaTellb BBICTABJISCT CTYJICHTY OIEHKY M IOCJE 3TOr0 COOOINAaeT HOMEpP M Ha3BaHHE
cienyromei 1abopaTopHOr pabOTHI.

Crpykrypa u ¢popma oryera o 1adopaTopHoii padote

OTyYeT 10MKEH COAEPKATh CAEAYIOLIUE PA3IEIIbL:

1. Ilenb paGoTHI.

Ona cdopmynupoBaHa B ONHCAHWU JIAOOpPATOpHOM paboOTHI, OTTyAa €€ CleayeT
IepEenucaTh.

2. Onucanue 1abOpaTOpHON yCTaHOBKH.

Onucanue yCTaHOBKH JOJDKHO ObITh KpaTKuM. ClieqyeT OrpaHMYuThCS (PYHKIIMOHATBHOU
WIH DJIEKTPUYECKOM CXEeMOH yCTaHOBKM. He Hy)XHO NMPUBOAMTH BHEIIHETO BUJA MPHOOPOB.
Jlaiee HEOOXOAMMO OMUCATh JKCHEPUMEHT M TEPEUUCIUTh H3MEPUTEIbHBIE MPUOOPHI B
TaOJIHMIIe TEXHUYECKUX XapaKTePUCTUK, IEPEHECEHHOM U3 MPOTOKOIa U3MEPEHUH.

3. PaGouue hopmybl.

PaGounmu Ha3pIBalOTCA TOJABKO T€ (OPMYJBl, IO KOTOPHIM  HEMOCPEACTBEHHO
IPOM3BOJATCS BBIUMCIICHUS HCCIeyeMbIX BearunH. CieBa B popMyIie TOMKHO CTOATH TO, YTO
CJIeZlyeT OIpeNleNnTh, CIIPaBa - TO, YTO U3MEPSUIOCH B paboTe WM U3BECTHO. Bee mpuBeeHHbIE
(OpMyIIBI TOKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa Gopmyn u mpoMexyTOUHBIE BBIPAXKEHHS B 3TOM pasfelie MPUBOJIUTH HE HYXKHO.
@opmynbel I BBIYUCICHUS TOTPEIIHOCTEH M TPOBEACHHUS MaTeMaTU4ecKoil oO0paboTKu
pe3yabTaTOB U3MEPEHUI B 3TOM pa3/eie TOKE HE IPUBOISATCS.

4. Pe3ynbTaThl UBMEPEHUI U BBIYUCIICHUM.

B »sTOM pasnene oTtueta MOMHKHBI OBITH NMPUBEICHBI BCE W3MEPEHHBIE M BBIUYMCIICHHBIC
pe3ynpTathl. [10 BO3MOXXKHOCTH, MX HYXHO NpEACTaBIATh B BHUIEC HarMAAHBIX Tabmui. B
NPUBOJAUMBIX 3HAYCHUSAX HEJb351 OCTABIIATH JIMIIHUE JECITUYHBIE pa3psabl (moapoodHee 00 IToM
nouaer peub HWXKE). B paboTe MOXkeT OBITh HECKOJIBKO 33JaHUN, BCE OHMU JOJDKHBI OBITh
IIPUBEJEHBI B 3TOM pa3Jiere.

5. [IpuMepsl BBIUMCIEHUH.

B sTOM paznene oryera AOKHBI OBITH MPHUBENEHBI MOIPOOHBIE TPUMEPHI BEIYUCICHUH 110
Kaxa0il paboueil popmyne. He HyXHO NPUBOIUTH BCEX BBIUMCIEHUH, BIIOJIHE JOCTATOYHO
OJTHOTO TIpUMepa Mo Kaxaoil popmyne. DTOT pa3fen HyXeH AJS TOT0, YTOOBI MPEnoaBaTesio
OBLJIO JIerye HalTH OIIMOKY B BBIYMCIICHUSAX WM U3MEPEHUSX, €CIIM TAKOBBIE BCTPETATCS.

6. Beruncnenue norpenrHocTei.

B oatom pasmene otyera AOKHBI OBITH TMpEACTaBICHB (OPMYIBL, IO KOTOPHIM
POBOAMIIACH MaTeMaTHueckass 00paboTKa pe3ynbTaToB u3MepeHuid. JloKHBI ObITh BHIBEJICHBI
dbopMyIIbl, MO KOTOPHIM BBIYUCIISIIUCH CHUCTEMATHYECKHE W CIIydailHble MOTPEIIHOCTH H
IpeICTaBICHBI IPUMEPHI BHIYUCICHUH M0 KaXKI0W U3 HUX.

OTOT pa3zen oT4eTa caMblil CIIOXKHBIN U1t cTyieHToB. [1o Hemy Gombliie Bcero BOMpocoB, B
HeM Oounblie Bcero omuOoK. Teopus mMOrpentHocTel oObBIYHO ObIBaCT HamMcaHa ISt
HOJATrOTOBJICHHOTO 4YWTAaTeNs, 3HAKOMOIO C BBICIIEH MaremMaTHkod. B Hactosmem mocoOuu
aBTOPBI MOCTAPAIUCh OCTABUTH JIMIIb CAaMO€ Ba)XKHOE IO 3TOM TeEME M M3J0XKUTh MaTepuai 1o
BO3MO>KHOCTH IPOCTO.

7. 'padvku 1 PUCYHKH.

Heb6onpmne rpaduku M pUCYHKH pa3MelIaloTcs B TEKCTe, a Oonpiiue - ¢opmara A4 -
NPUBOJISATCS HA OTAENTBHOM JHcTe. B m000M ciyyae OHHM JOJDKHBI OBITH MOAMMCAHBI U
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IPOHYMEpPOBaHbI, HA HUX JIOJDKHBI OBITH CCBUIKM B TEKCTe oTdera. ['paduku obs3arernbHO
BBITOJIHSAIOTCS. HA MIJLTUMETPOBOI Oymare. Ha kaxoif ocu JOKHO OBITH 0003HAYEHO, KakKas
BEJIMYMHA M B KAaKUX C€IMHMIIAX BJIOJIb HEEe OTKIajbpiBaeTca. Ha camMux ocsix JOJKHBI OBITH
HaHECEHbI TOJBKO Y3JIbl KOOPJMHATHOM CETKU. MI3MepeHHbIe Ha OMNbITE 3HAYEHUs NOANKNCHIBATH
Ha ocsx He cienyer. Ha rpaduk o0s3aTebHO HAHOCSTCS BCE DKCIEPUMEHTAIBHBIE TOYKH, U
MPOBOJIUTCS COEAMHSIOMAsA UX JUHUSA. OKOJO OJHOM MJIM HECKOJIBKUX TOYEK OTKJIAIbIBAIOTCS
CHCTEMaTHUYECKHE MOTPEIIHOCTH COOTBETCTBYIOUIMX M3MEpEeHHH (moapoOHee 00 3TOM MOHAET
peyb HUXKE).

8. OKoHYaTeIbHBIE PE3yIbTAThI, UX 00CYKICHNE, BBIBOJBI.

B sToMm pasnene oTdera Hy>KHO MOJBECTU UTOT MpoJeiaHHON paboTsl. CienyeT HanucaTh,
KAKHE ITOJIyYEeHbI BEJIMYMHBI, U C KAKMMHU IO PEIIHOCTAMH.

Ecnu n3Mepenus npoBOAUINCH pa3HBIMU METOJIaMH, TO 0053aTeIbHO HY>KHO CPAaBHUTH 3TU
PE3yNbTAThI U UX MOTPEIIHOCTH, CIIENaTh 3aKII0YeHHE, KaKOW METO/ JIydllle, TOUHee, yao0Hee.

Ecnu u3BecTHO TabiamyHOE 3HAYEHHE M3MEPEHHOW BEIMYMHBI, TO HYXHO 0053aTEIbHO
CPaBHHTD €r0 C OJYYCHHBIM Ha OMBITE 3HAYECHUEM U JIaTh apTyMEHTUPOBAHHOE 3aKIII0UeHHE 00
MX COBMNAJCHUU WIH HECOBMAICHUH.

Ecnmu B paGoTe 3Ha4YeHHs OJHON M TOW K€ BEJIMYMHBI MOTYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3yJbTaThl HYXKHO 00s53aTeIbHO CPAaBHUTH U JAaTh apryMEHTHPOBAHHOE
3aKJII0YEHHE 00 UX COBIAJCHUM UM HECOBIIAICHUU.

B ciywae, kxorma Mexay CpaBHHBACMBIMM BEIWYMHAMU HMEIOTCA HEIOIyCTUMBIC
PacxXoXKJI€HHUS, ITO HYKHO 00sA3aTE€IbHO OTMETUTh B OTYETE M BBICKA3aTh MPEAIOJIOKEHUE O
BO3MOJKHBIX IPUYMHAX 3TOTO HECOBMNAACHUSI.

Ecnu B paGoTe cTaBMIOCH IIENBbIO MPOBEPUTH KAKOW-TO (DU3MYECKHUI 3aKOH WM HU3YUHUTh
SBJICHHE, TO B JAHHOM pa3jiele HeOOXOAMMO J1aTh OOOCHOBAHHBIM OTBET HA IMOCTABIICHHBIN
BOIIPOC.

BriBo 10MKEH COOTBETCTBOBATD LIENH PAOOTHI.

TpebdoBanus k ogopmiieHHIO 0TYETA 0 1a0opaTOopHOil padoTe

Otuet no nabopaTopHO# paboTe AOIKEH BBIMOIHATHCS Ha TucTax ¢popmaTa A4. 3anucu Ha
JUCTAaX BEAYTCS TOJBKO C OJHOM cTOpoHbI. Il0 KpasM smcTa JOKHA OBITH OCTaBJIEHA paMKa
HIMPpUHON He MeHee 20 MM. DTy paMKy pUCOBATh Ha JUCTaX HE HYKHO, HO U 3aCTyIaTh 3a HEe
He cieayer. B pamke B BEpXHEM IOJ€ HYKHO JIMIIb ITIOCTABUTh HOMEp CTpaHUIbI.
[IponymMepoBaHHBIMU JOJKHBI OBITH BCE JIUCTHI OTYETa, HAUMHAs ¢ TpeThero. [lepBrwiil muct —
TUTYJIbHBIA U BTOPOU JIUCT — MIPOTOKOI U3MEPEHUI, HE HYMEPYIOTCS.

Otuer crnenyer nucath oT pyku. Eciam Bwl mcnonesyere uykue 3aroToBKH, TO OyIbTe
TOTOBBI OTBEUYATh 34 BCE «3aMMCTBOBAHHBIE» OIIMOKH, KOTOPBIX ObiBaeT MHOro. Cka3aHHOE B
paBHOI Mepe OTHOCUTCS K (hopMmyraMm, KOTOpble Bbl mojacmorpenu y KOro-to, a HE BBIBEIU
camu. Jlyume copocuts npenogaatess. OH MOJCKaXET WIN MPOBEPUT, IPABWIBHO M Y Bac
IIOJIYYHJIOCh.

TuTyapHBIA JTUCT pabOTBl MOXKET OBITH HANMCAaH OT PYKHM WJIM HaledaTaH Ha IPUHTEPE.
DJIeKTpOHHAs BepCUsl TUTYJIBHOTO JINCTAa HaxoauTcs Ha caite ['Y Alla.

Meronuueckre yka3aHUsl 1O BBIOJHEHUIO JTA0OPATOPHBIX pabOT MPUBEICHHI B CIEIYIOUINX
nocoOusx uMmeromuxcs B ouomoreke ['Y AIl B HarleuaTaHHOM | 3JIEKTPOHHOM BHJIC:

4. Mexanuka. Konebanus u BoiaHbl. MonekynsipHas ¢usuka. JlabopaTopHbIii HpakTUKyM

//N.M. Kosanenko, H.I1. JIaBposckas, H.H. JIutBunosa, I'.JI. [Inexorkuna, /[.E. ITorapes,
B.K. Ilpununko,. FO.H. [apes, b.®. Hludpun, 2014, 132 c.
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5. DnextpuuectBo U MaruetusM. Jlaboparopusiit nmpaktukym// /E.H. Kotnukos, C.51. lep6axk,
N.1 Kosanenxko, FO.A. Ky3nernos, M.H. Kyns6unkas, H.I1. JlaBposckas, H.H. JIlutBuHOBa,
I'.JI. [Inexotkuna, B.K. [Ipuwmunko, E.B. Pyrekos, , FO.H. [apes, b.®. ludpun, 2010,84
C.

6. BonnoBas ontuka JlaGoparopusiii npaktukym //E.H. Kormmkxos, W.II. KpekryHoBa,
H.IT.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tponun 2013 68 ¢

7. KBanroBas ¢usuka. Jlaboparopusiii mnpaktukym //I.A. BecnuueBa, .M Kosanenko,
H.IT. JlaBpoBckass, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpununxo, C.I1.daxees,
E.B.Xonunesa, FO.H. Ilapes, b.®. [lludpun, 2008, 80 c.

MeToanyeckne yka3aHusl JJI O0Oy4YAIOIIMXCH MO MPOXO0:KIEHHI) CAMOCTOATEIbLHOM
padoThI

B xone BBIMOMHEHHSI CaMOCTOSITENbHON pabOThl, OOYYArOIIMICS BBIMOJIHSAET paboOTy MO
3aJaHUI0 U TPU METOAMYECKOM PYKOBOJACTBE NpenojaBaTeisi, HO 0e3 ero HEemoCpeICTBEHHOTO
YYaCTHA.

Jns oOywarommuxcss MO 3a04HOM (opme OO0ydeHHs, caMOCTOSTENbHAas padoTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIOJHEHHS CaMOCTOSTENBHOW paboThI, y oOywaromerocs (opmupyercs
nenecooOpa3Hoe IUIaHupOBaHUE pabouero BpeMeHHU, KOTOPOE MO3BOJISICT UM pa3BUBATh YMEHHS U
HaBBIKM B YCBOCHUHU U CUCTEMAaTHU3aI[MH MPUOOPETaeMbIX 3HAHUH, 00ECTIeYMBAET BHICOKUN YPOBEHb
yCIIEBaEMOCTH B MEPUOJT 0OyUEHUs, IIOMOTAeT MOJYyYUTh HABBIKM MOBBIIIEHUS MPOPECCHOHATBHOTO
YPOBHSL.

MetoauyeckKUMH ~ MaTepualiaMHd,  HampaBAIONIMMU  CaMOCTOSITENIbHYIO  paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOINYECKUI MaTepHall 1o TUCIHUILINHE;

— METOJIMYECKUE YKa3aHUS IO BBIMTOJHEHHIO KOHTPOJBHBIX pabOT (s 00YyYarOIIUXCs 11O
3209HOU (hopMe 00yUueHUs).

MeTtoauyeckue yKa3zaHusl AJisi O0Oy4alOIIUXCSl MO TPOXO:KIEHHIO TMPOMEKYTOUHOMH
aTTecTalu

[TpomexyTouHas aTrecrarus 00yJaromuXxcs peIycMaTpuBaeT OIlEHMBAHHE
MPOMEKYTOUYHBIX M OKOHYATCIIBHBIX PE3yJIbTaTOB OOydeHHWs Mo auciuiuimae. OHAa BKIIOYACT B
cebs:

— 9K3aMeH — (opMa OLIEHKU 3HAHUH, MMOJyYEHHBIX OOYUYaIOUIMMCS B MPOIECCEe M3YUEHUS
BCEH JTUCIMIUIMHBI HJIM €€ YaCTH, HABBIKOB CAaMOCTOSTECIILHON pabOThI, CIIOCOOHOCTH MPUMEHSATh X
JUIA peH_IeHI/ISI HpaKTI/I‘ICCKI/IX 3aaa4. 3K3aMeH, KaK HpaBI/IJ'IO, HpOBO,Z[I/ITCSI B HepI/IO,Z[
9K3aMCHAIIMOHHOW CECCHUU W 3aBepIacTCs aTTECTAIIMOHHON OIEHKOH «OTIIMYHOY, «XOPOIIO»,
((yI[OBJIeTBOpI/ITe.HBHO», ((Hey,Z[OBJIeTBOpI/ITe.HBHO».

CI/ICTeMa OIICHOK HpI/I HpOBGI[eHI/II/I HpOMe)KYTOqHOﬁ arrecraguun OC}’H.ICCTB.HSIGTCSI B

COOTBETCTBUU C TpeOoBanusimMu [lonmoxeHuit «O TeKkylmeM KOHTPOJE YCIEBAEMOCTH H
MPOMEXKYTOUHOM artecTaruu  crygaeHToB [YAII, oOydarommxcsi Mo mporpaMMmbl BBICIIETO
obpazoBanusi» U «O MOIYJTbHO-PEUTHHTOBOM CHCTEME OIIEHKHM KadecTBa Y4eOHOW paboThI
ctyaeHToB B 'Y AID».
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