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AHHOTaUs

Jucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYI0 IPOrpaMMy BBICIIETO 0Opa30BaHUS
— mporpamMy OakajaBpuaTa II0 HAalpaBICHUIO MNOAroTOBKM/ crenuansHocTH 15.03.04
«ABTOMAaTu3allig  TEXHOJOTMYECKUX  MPOIECCOB M  MPOHU3BOJACTBY»  HANPaBIECHHOCTU
«ABTOMAaTH3aIUSl TEXHOJOTMUYECKUX MPOIECCOB M MPOMU3BOACTBY. JMCIUIUIMHA pean3yercs
kadeapoi «Ne3y.

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBITYCKHUKA CIETYIOUINX KOMITETCHIIUNA:

OIIK-1 «IIpuMeHsATh €CTECTBEHHOHAyYHbIE M OOIICHHXCHEPHBIC 3HAHHS, METOIbI
MaTeMaTHYECKOT0 aHAJIM3a U MOJICIMPOBAHUS B TPO(PECCHOHAIBHOM NesITETbHOCTH

CopepxaHue IUCHUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C MpodieMamMu
o0mieit pusuku.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMAaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKLIUH, TJabopaTopHbIe padOTHI, IPAKTUYECKUE 3aHATH, CAMOCTOSTEIbHAS
pabora.

[TporpaMMoil TUCHMITIMHBI MPETyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyJO0eMKOCTh OCBOCHHSI JUCIHUILIMHBI COCTaBlsieT 12 3adeTHbIX enuHuI, 432
qaca.

S3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOyUEHUS IO JUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
-TIOTY9CHHE CTYICHTAaMH HEOOXOAMMBIX 3HAHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HaYK;
-MPE/ICTaBJICHUE BO3MOXKHOCTH CTYACHTaM Pa3BUTh M IPOJECMOHCTPUPOBATh HABBIKK B
W3MEPEHUSX, BEIUMCICHUSX U 00pabOTKe Pe3ylIbTaTOB H3MEPEHUN;
-CO3JIlaHUE MOJJICPKUBAOIIEH 00pa30BaTeIbHOW Cpelbl TMPEMOJaBaHMs JUIS  OCBOCHUS
TEXHUYCCKUX JTUCIUILIHMH.

1.2. JlucuMIuiiHa BXOJHUT B COCTaB 005A3aTeIbHOM YacTH 00pa30BaTEIbHOM MPOrpaMMBbI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3ydeHUs AMCHUILIMHBI OOYYAIONIUHCS JODKEH 00J1a1aTh CIIECIYIOIIUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMNA U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Ko n nHaumenoBaunue
KOMIETEHIINHU

KOII U HAMMCHOBAHUC MHIUKATOpA
JOCTHIXKCHUA KOMIICTCHIIHN

Ob6menpodeccuonanbHble

KOMIICTCHIIN

OIIK-1 [IpumeHnaTh
€CTECTBEHHOHAYYHBIE
U OOIIeHH)KEHEPHBIE
3HAHUS, METOIBI
MaTeMaTHYECKOTO
aHayM3a u
MOJICJTMPOBAHUS B
poQeCCHOHAIBHON
JESITEIIbHOCTH

OIIK-1.3.1 3HaTh OCHOBHBIC ITOJI0KCHHS,
METO/IbI M 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUILINH; OCHOBBI MATEMATUYECKOTO
aHaJIM3a U MOJICTUPOBAHUS

OIIK-1.Y.1 ymeTb 1eMOHCTPUPOBATH
0a30BbIC 3HAHMS B 00JIACTH
€CTECTBCHHOHAYYHBIX JIUCIUTUINH U
HCITOJIH30BaTh OCHOBHBIE 3aKOHEI B

PO eCCUOHAIBHON JEATEIHHOCTH;
IPUMEHSTh METOJIbl MATEMAaTHYCCKOTO

AHaJIM3a U MOACITIMPOBAHM A

2. Mecro nucuuruinHbL B cTpykType OI1
JucuunnmHa MoxKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
— « Maremaruka. AHaTUTHYECKas TEOMETPHS U TUHEHast anreOpay,

— « Maremaruka. AHaIMTHYECKAS reoMeTpusa U JIMHEeMHas aﬂrera»,
- «MaremaTtuka. TeOpI/IH BepOHTHOCTeﬁ Hn MaTEMAaTHYCCKasg CTaTUCTHUKA».

3HaHI/ISI, IMNOJIYYCHHBIC IIPpU H3YUCHUHU MaTCpuajia HaHHOﬁ JUCHUIIIIMHBI, UMCKOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJI30BATbHCA IMPU U3YUCHUHN APYTUX AUCHUILINH

- « 3HeKTp0TeXHHKa»,

- « SJ'IGKTpOHI/IKa»,

3. OO0BEM ¥ TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanapie 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI TT0 TUCITUTUTHHE (M pactpeie]ICHHe STOW TPYI0OEMKOCTH IO CeMeCTpaMm) MPe/ICTaBICHBI B
Tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

. TpynoeMKOCTb 1o ceMecTpam
Bun yue6HO# paboTh Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyo0oemMKocHb oucyunaunwt, | 12/ 432 4/ 144 4/ 144 4/ 144




3E/ (uac)
U3 nux yacoe npakmuyeckoii R0020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 204 68 68 68
B TOM YHCJIE:
nexuu (JI), (gac) 102 34 34 34
npakTudeckune/cemunapckue 3ansatus  (I13), 17 17
51 17
(gac)
naboparopusie padbotsl (JIP), (dac) ol 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 135 54 45 36
Camocmosamenvnas paboma, Bcero (dac) 93 22 31 40
Buo npomesicymounoit ammecmayuu. 3a4er, OK3., OK3. OK3.
madd. 3ager, sk3amen (3auer, Judd. 3aug, JK3., OK3.
DK3.*%*) OK3.

I[IpuMeuaHue: — KaHIWIATCKHiA SK3aMeH
4. ConepxaHue JUCITUTUTMHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAAM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznenbl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Paznenbl, TeMbl quCHAILIAHET | JIekmmm I13 (C3) (wac) | JIP (wac) |KII (gac) |CPC (uac)
(gac)
Cewmectp 1
Pasnen 1. Mexanuka 11 8 7 8
Pasznen 2. KoneGanus v BOJIHBI 11 6 7 7
Paznen 3. MonekysspHas Gusnka 12 3 3 8
Hroro B cemecTpe: 34 17 17 22
Cemectp 2
Pasnen 4. DneKTprIecTBO 11 7 8 10
Paznen 5. Maraetusm 11 8 6 11
Pazgen 6. Onrtuka 12 2 3 10
HUroro B cemectpe: 34 17 17 31
Cemectp 3
Pasgen 7. KBa"nToBas onTuka 11 5 7 13
Paznen 8. KBanToBas MexaHuKa 11 9 3 14
Paznen 9. Cratuctuueckas gusnka 12 3 7 13
Hroro B cemecTpe: 34 17 17 40
Hroro | 102 51 51 0] 93

IIpakThueckass IOATOTOBKA  3aKJIIOYAETCA B  HEMOCPEICTBEHHOM  BBIIIOJIHEHUU
oOydJarlolmuMuUCs  ONpeAeNeHHBIX  TPYAOBBbIX  (yHKUMH,  CBSI3aHHBIX ¢  Oy;ymieit
npodecCHOHATIBLHOMN 1 TETbHOCTBIO.



4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
Coneprxkanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Ta6mmma 4 — ComepxaHue pa3AesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

Pazgen 1.

Mexanuka

[Ipenmer mexanuku. Mexanuyeckoe aBuxkeHue. llonstne cocTosiHus u
JNETEPMUHU3M B KJIACCHYECKONW MEXaHUKE. YPpaBHEHUS MABWXKEHUS. [paHUIbI
IPUMEHUMOCTH  KJIACCUYECKOM MEXaHUKU. PelaTUBHCTCKAass M KBaHTOBAs
MEXaHUKa

KunemaTtuka nBmxeHus mMatepuaibHOM TOUYKU. CKOPOCTh M YCKOpPEHHE.
HopmanbHoe u KkacatenbHOEe YyCKOpeHHs. Paaumyc KpHUBU3HBI TpPaeKTOPHUHU.
OcHoBHas 3ajjaya KMHEMAaTUKU MaTepHabHOM TOYkd. KuHeMmaruka IBHKEHHS
abCONIOTHO TBEpAOro Tena. BpaieHue TBEpAOro Tejla BOKPYT HEMOABH)KHOMN
ocu. CBS3b JIMHEHHBIX U YIJIOBBIX BEJIMYUH IPU BpaAIaTeIIbHOM JBUXKEHUU.

NuepumanbHble cucteMbl oTcdeTa. OCHOBHBIE 3aKOHBI KJIACCUYECKOM
TUHAMUKH - 3akoHbl Hpiorona. OcHOBHasi 3ajavya JUHAMUKH MaTepHATIbHOU
Touku. HenmnepunanbHbsle cuctemsl orcyeTa. CHilbl HHEpUUU. 3aKOH COXPaHEHUS
uMmiynbca. LlenTp macce u ero nBmwxkenue. Cuctema IieHTpa Macce.

Mexanuueckasi pabota u mMoirHocTh. Kunernueckas sueprus. [lons cu.
KoncepBaTuBHbIE U AUCCUIIATUBHBIE CWJIBL. Y CJIOBHE MOTCHIMATBHOCTH OIS
cuil. 3aMKHYTbIE U HE3aMKHYThIe cucTteMbl. [loTeHInanbHas 3HEprus CUCTEMBI.
CBsi3b MEXIy MOTEHIIMATBHON HEPTUed U MOJeM KOHCEPBATHUBHBIX CHJ. 3aKOH
COXpaHEHUs MEXaHWYeCKOU sHeprun. CUCTEMBbI €IMHHII.

MoMEHT cujibl U MOMEHT HMIIyJibca. YpaBHEHUE MOMEHTOB. 3aKOH
COXpaHEHHs MOMEHTa HUMIyJbca. MOMEHT wuMIyJbca TBEPAOTrO Teina
OTHOCUTENIbHO HEMOJBIKHON ocu. MomeHT unHepuuu. OCHOBHOE YpaBHEHUE
JUHAMUKH BpalaTEIbHOTO JBUYKEHUS TBepAoro Tena. KuHernueckas sHEprus
BpALLIAIOLIErOCS TBEPAOTO TeJla. YPABHEHUS JBHXKEHUS U YCIOBUS PAaBHOBECHS
TBEPJOTO Tea.

[Mpuntun otHocuTenbHOcTH [ammies, mnpeoOpazoBanus [anumes.
[Toctynate! crienuanbHON Teopuu OTHOCUTENbHOCTU. [IpeoOpazoBanus Jlopenna
u crnenctBus w3 HUX. OCHOBBI PEISTUBUCTCKOM MexaHWKu. MHTepBai, ero
WHBapUaHTHOCTb.  PendruBuctckuii  ummnynbsc.  OCHOBHOE  ypaBHEHHE
PENATUBUCTCKON NTUHAMHUKH. KHHETHYeCKass SHEpPrusl peasiTUBUCTCKON YaCTHIIBI.
CBs3b Maccel U 3Hepruu. CBsi3b MEXAY DHEPrUed M UMITYJIbCOM YacCTHIIBI.
OcHOBHBIE HIeH 00IIeH TEOPUU OTHOCUTEITLHOCTH

Pazgen 2

®dusnka KonebaHuil 1 BOJIH

['apMOHMUYECKUI M aHrapMOHUYECKUH OCHMIUIATOP (MaTeMaTH4eCKUi
MasATHHUK, (U3MYECKUN MasTHUK, KOJEOAHWS TMOJ JEUCTBHEM YIPYTOW CHIIBI).
Crnoxenue kosneOaHuil. PU3NYECKHI CMBICI CIEKTPAIBHOIO Pa3I0KEHHUS.
HuddepenunanbHoe ypaBHeHue Kkosiebanuil. CBOOOJHBIE, 3aTyXarolue
KosebaHus. BeiHyxeHHbIe KonebaHus. Pe3oHanc.

KunemaTnka BOJTHOBBIX TTPOIIECCOB (TJIOCKUE U CHEPUIECKUE BOTHBI).
BonnoBoe ypaBHenue. [Ipuniun cynepnosunuu. OHeprus BoaHsl. [Totok
sHeprun. HTeHCMBHOCTH BOJIHBL. CTOsT9ast BOJIHA. 3ByK. OCHOBHBIE
XapaKTepUCTHKH 3BYKOBOW BOJIHBL. D¢ ekt Jlomepa 11t 3ByKOBBIX BOJIH

Paszgen 3

MornexynsipHas pusmka

Tepmoaunamuuyeckue coctosiHuss U npouecchl. llonsarue QyHkunn
coctosiHusl. BHyTpenusisi sHeprus. KommuectBo TeruoTsl. PaGora Tenma mpu
n3MeHeHun ero ob6bema. [lepBoe Hauano TepmoauHamuku. TemmepaTypa u
BHYTPEHHSII SHEprusi Kak (yHKIMS COCTOSHHUSA. TemIoeMKOCTb. DHTPOIHSL.




Btopoe u TpeTbe Havana TepMoauHamMuku. Teopembl KapHo. 3aK0H Bo3pacTaHUs
suTponui. [Topsinok u 6eciopsok B mpupoje. TepmoaguHamudeckue GyHKINU.

NneanpHpiii  Ta3  (ypaBHEHHE COCTOSHHS, BHYTPEHHSIS  DHEPTus,
TEIUIOEMKOCTH, YpaBHCHHE aauadarel, padoTa Mpu pa3IHyHBIX MPOIEccax,
sHTpomnusl). BeposatHocTs u dnykryanuu. Pacnpenenenus Makcsemna. CkopocTa
TEIJIOBOTO JIBMKEHUSI MOJeKyn. CpemHsis KUHETHYeCKash SHEpPrusi MOJICKYJI.
OCHOBHOE ypaBHEHHE KMHETHUUECKON TEOpHUM HACAIbHBIX ra3oB. Pacnpenenenue
Bonpumana. DuTponust u BeposTHOCTh. Da30BbIe PABHOBECHUSI U MPEBPALICHUS.
DJIeMEHThl HEPABHOBECHOW TEPMOJIMHAMUKH. SIBIICHUSI IEPEHOCA, KUHETUYECKHUE
sBieHus. KongencupoBanHoe coctosiHue. Knnematuka u AMHaMHMKaA KUJIKOCTEN
H Ta30B.

Pasnen 4

DNEeKTPUYECTBO.

OnekTpocTaTMka B BaKyyMe. 3aKOH COXPAHEHMs DSJICKTPUYECKOIO
sapsiia. 3akoH Kynona. Cucremsl enunull. Ilpunuun cyneprnoszunuu. CHcTeMbl
BapsHKEHHBIX YacTHLl. DJIEKTpUUYECKHM aumoib. Pabora cui a51eKTpocTaTndeckoro
nons. TeopemMa o0 UMPKYISALIMM BEKTOpa HamnpsbkeHHocTU. IloTeHuumanbHOCTH
DIIEKTPOCTATHUECKOro noJjsi. HanpsKeHHOCTh M MOTEHIMAall 3JIeKTPOCTaTHUECKOTO
10J1s1, CBA3b Mexay HuMu. Teopema [aycca [uist 3yieKTpOoCTaTHYeCKOro IoJs B
Bakyyme. [Ipumenenue teopemsl ['aycca k pacuery noseil.

OnekTpocTtaTuka B BemiectBe. Tumbl audnekTpuxos. [lonspuzanus
I3aeKTpukoB.  CBOOOJHBIE M CBsI3aHHblE  3apsafbl. Jluanexkrpuyeckas
BOCHPUUMYHUBOCTh.  JlUdJeKTpuueckass  MPOHULAEMOCTb.  DIEKTPUUECKOe
cmemienne (uHaykuus). Teopema I'aycca st 3JeKTpudeckoro mojis B
IURJIEKTPUKE. Y CIIOBUS Ha TPaHULIE pa3zelia ABYX IUIEeKTpuKkoB. [Tone BHyTpH
IPOBOJHUKA M y ero moBepxHocTd. OOm@as 3amada  3JIEKTPOCTATHKU.
DNEeKTPOEMKOCTh IPOBOIHUKA.

Konnencaropel. DHepruss CUCTEMbI 3JIEKTPUUYECKUX 3apsAloB. DHEprus
3apsOKEHHOr0 MNpoBOoAHMKA. OO0beMHas IUIOTHOCTh SHEPTUU BJIEKTPUUECKOTO
OJIsl.

VYcioBus  CylIECTBOBaHUS  3JEKTPUYECKOIO0  TOKA.  YpaBHEHHUE
HENPEPBIBHOCTU.  DJNEKTPOABWKYIIAass  cuia. HemoreHnuanbHOCTH OIS
CTOpOHHUX cwil. 3akoHbl Owma wu Jxoyns-JleHna B UHTErpaJibHONM U
muddepeHManbHON Gopmax.

Pasnen 5

DIeKTpoAHAMUKA

Marnuurocraruka B Bemectse. HamaranueHHOCTb. MOJIEKYIISIDHBIE TOKH.
MaruuTHass BOCHPUMMYMBOCTh. MarHuTHas NPOHUIAEMOCTb. HampsykeHHOCTh
MarHuTHOro noss. JlnamarHeTuku, napamarHeTuku, peppoMarneTuku. Teopema
O LMPKYJALMU BEKTOpa HANpsYKEHHOCTH MArHUTHOTO MOJs (MHTErpajbHas U
muddepernmanbHas Gopmbl). Y CIIOBHS Ha TPaHULE IBYX MarHeTHKOB.

3akon @apanes. IlpaBuno Jlenuna. Camounaykius. WHIYKTHBHOCTB.
B3aumuas uanykuus. BzanMuas uHIykTHBHOCTh. OOBEMHAs INIOTHOCTh SHEPTUU
MarHuTHoro noss. BuxpeBoe snektpuueckoe mnoie. Tok cmemenus. Cucrema
ypaBHeHuil Makcsemia. MarepuanbHble ypaBHeHHs. KBa3uCcTallMOHapHBIE TOKU.
WNuBapnaHnTHOCTh ypaBHeHUM MakcBemia OTHOCUTENBHO MpeoOpa3oBaHuit
Jlopenua. I[IpyHIMII OTHOCUTEIBHOCTH B 3JIEKTPOAMHAMUKE.

Pasgen 6

Onruka.

BonHoBoe ypaBHeHWE A ANEKTpOMAarHuTHOM  BoiHbL.  CBolicTBa
ANEeKTpOMarHuTHEIX BOJH. Bekrtop [loitHTuHra. MlHTeHCHBHOCT cBeTa. Dddext
JHomnepa s 3J€KTPOMarHUTHBIX BOJIH. OTpakeHHE M IPEJOMIICHUE CBETA.
Onrtuueckoe wu3zoOpaxkenue. [lpunmmn dDepma. HWHTepdepenius cBera.
KorepentHocTh ¥ MOHOXpoMaTHuHOCTh. [ludpakums csera. [lpuHimn

I'totirenca-®penens. Meroxa 300 Openens. Judpakums Opaynrodepa Ha menn




u mudpaknroHHON permieTrke. ['onorpadguu. EcTecTBEHHBIN M MOJSAPU30BaHHBIN
cBeT. 3akoH Mamtoca. [lonspuzanusa cBeta Npu OTPAKEHUU M IPETOMIICHUU.
3akon bprocrepa. [[BoitHoe mnydenpenomieHue. HopmanpHas W aHOMaibHas
nucnepcusi. @a3oBast u rpynnoas ckopoctu. @opmyna Panesd. Dnementsr @ypne
- ONTHUKU.

Pasnen 7

KBanroBas onrtuka

TennoBoe wu3nydeHue Tten. 3akoH Kupxroda. 3akoHB H3ITydCHUS
abcomoTHO uepHoro Tena. KBantosas runoresa u ¢popmyna [Inanka. KBantoBas
ontuka. Porordpdexr, ombiTel CroneroBa. DoToHbl. JlaBieHHEe cBeTa.
KopmyckynsipHO-BosTHOBOH nyanu3m ist cBeta. Dddext Komnrona.

Pasnen 8

KBaHTOBas MexaHuKa

Teopuss bopa. Onbitel @panka u ['epua. KopmyckynspHo-BOIHOBOM
IOyanusM Mukpodactull. I'mmoresa ne bpoinsa. ®@a3zoBas U rpymnmnoBasi CKOPOCTH
BosIH 1e bpoinsg. BonnoBoil maker. CTaTucTUYECKOE HCTOJIKOBAaHUE BOJH [I€
bpoiina. Ilpunnun HeompenenenHoctu ['eiizenOepra. BomHoBas dyHKnms, ee
OCHOBHBIE cBoiicTBa. Omeparopsl (U3MYECKHX BETUYMH. BpemeHHoe u
crauvoHapHoe ypaBHeHue Illpeaunrepa, KBaHTOBbIE cOCTOsiHUA. KBaHTOBBIE
ypaBHeHUs JBMkeHMs. C(CBoOonHas dactuna. Yactuna B O€CKOHEYHOMH
OTeHUMaNbHOU siMe. KBanToBBIM ociuuisaTop. Hynesas sHeprus, HyleBble
koneOanusi.  [lpoxokieHue  4acTUIbl  4Yepe3  MOTEHIHMAIbHBIA  Oapbep.
TynuenbHbIN 2P HeKT.

ATtomM Bomopoia B KBaHTOBOM MexaHuke. KBaHTOBbIE uyucIa.
OpOuTanbHbIl MEXaHWYECKMH M MAarHUTHBIA MOMEHTBHI 3JIEKTPOHAa B aTOME.
OpOutanbHoe rupoMarHuTHoe orHomeHue. OmnbiT Iltepna u ['epnaxa. Cnun
aiekTpoHa. [IpyHIMI TOXIECTBEHHOCTH MMKpodacThll. depMHOHBI U OO30HBI.
CumMerpusi BOJHOBOM (PYHKLIMH CHUCTEMBl OJAMHAKOBBIX YacTHll. I[IpuHumn
[Maynu. OObsicHeHHe mnepuoAnyYeckoi cuctembl aneMmeHToB JI.M.Menneneesa.
DHepreTU4ecKuil CiekTp aToMoB ¥ MoJiekyJl. [Ipupoa XuMuyeckoi CBsI3u.

Pasnen 9

Cratuctuueckas (pusnka

Craructuueckuit  Mmeroa. dazoBoe mnpoctpancTBo. Pacmpenenenue
I'n66ca. CrarucThueckoe UCTONKOBaHUE SHTponuu. CBoOOIHAs >HEPrus.
CraTtucTuyeckoe ONMCAHWE KBAaHTOBOW  CHUCTEMBl, pa3iauydue MEXIY
KBaHTOBOMEXAHWYECKOM M CTaTHCTUYECKOW BeposTHOcTAMHU. Kitaccmueckas
cratuctuka MakcBemia-bonermana. KBantoBele cratuctuku ®epmu-/upaka u
boze-Oiinmreiina. CpaBHEHUE pa3INYHbIX CTATUCTHK.

Pacnipenenenne ®@epmu-Jlupaka ais 3J€KTPOHHOTO Ta3a. DIIEKTPOHBI B
Kpuctaynax. JHeprust @epMu, BBIPOKACHHBIN U HEBBIPOXKACHHBIN 3JIEKTPOHHBIN
ra3. ODJIEKTPOHHASI TEIUIOEMKOCTb. TeIIOEMKOCTh KPUCTANIMYECKOW PELIeTKH.
Knaccuueckas teopust, Teopus DiiHmreiiHa u Jle6ast. @oHoHbI. POTOHHBIHN ra3.

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

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 anx No
No | Temsl npaktuyeckux | @opMbl MPAKTUYECKUX | TPYyIOEMKOCTb, |IPaKTHUYECKOH |pa3zaena
n/m 3aHATHH 3aHATHH (gac) MMOJATOTOBKH, | TMCIIHII

(gac) JIUHBI
Cemectp 1
1 Kunemaruka u Pemrenue 3amau 2 2 1
JIMHaAMHKa
MAaTepHaTbHON TOUKH




Kunemaruka u
JUHaAMHUKa
aOCOJIIOTHO TBEPAOTO
Tena

Penrenue 3amau

CHCI_[I/IaJ'II)HaH TEOpHA
OTHOCUTCIBHOCTHU

Pentenue 3anau

Kunematuka n
IMHAMUKA KOJIeOaHuH

Pentenue 3anau

XapakTepuCTUKHU
BOJIHOBBIX IIPOLIECCOB

Pentenue 3anau

MonekynsapHo-
KUHETHUYECKasi TCOPUsI

Pentenue 3anau

Cemectp 2

HanpspokenHocTs u
MOTEHIMAT
AIEKTPOCTATUYECKOTO
TIOJIST

Pentenue 3anau

JIBH>KEeHHUE
3apSKEHHBIX YaCTUILL
B
3JIEKTPOCTATHYECKOM
noJje

Pemenne 3agau

JMdnexTpuky B
JJIEKTPUUECKOM HOJI€.
Konpgencarop

Pemenune 3anau

10

XapaKkTepucTUKU
AJIEKTPUYECKOTO TOKA

Pemenne 3agau

11

Nunykius
MarduTHOTO ITOJIS.
Cuitbl B MArHUTHBIX
TTOISIX

Pemenne 3agau

12

3akoH
3JIEKTPOMATrHUTHOMN
unaykuuu Papanes.
PaboTta B MAarHUTHBIX
MOJISIX

Pemenne 3agau

13

WnTepdepennus,
nudpaxius,
TIOJIIPU3AITUS

Pemenue 3agau

Cemectp 3

14

TemnoBoe
W3JTy4YEHHUE,

dbororddexr

Pemenne 3agau

15

Oddext Komnrona,
CBOHCTBa (POTOHOB

Penrenue 3amau

16

ATOM BoOpoOAA.
IToctynatel bopa

Penrenue 3amau

17

CooTHolieHue
HEONpeIeTICHHOCTEHN
['eit3enOepra, BOTHBI

ne bpoiis

Penrenue 3amau

18

YpaBHeHue

Penrenue 3anau




[lIpenunrepa
[ToreHmanpHbIE
OGapbepbl
19 KBanroBast Pemenue 3anau 3 3 9
CTaTHCTHKA
Bcero ol
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 6.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
i\/@n HaumenoBanue nabopaTopHbIx paboT prz[?:;gocm, Hﬁg;;g:;;ﬁ;? I;[ 1353112
(dac) JIUHBI
Cemectp 1
1 Masarauk MakcBeia 4 1
2 HaxnonHb1i1 MassTHUK 4 2
3 | CTonKHOBEHHE IAPOB 3 1
4 | MaremaTuueckuii 1 000pOTHBINH 3 2
MasITHUKH
5 | Onpexnenenue CKOPOCTH 3ByKa B BO3JIyXe 3 3
Cemectp 2
6 | OnpeneneHue IEKTPOEMKOCTH 4 4
KOHJIEHCATOpa
7 | UccnenoBanue penakcamoOHHbBIX 4 4
KoseOaHui
8 | OmpeneneHne ropu30HTAITBHON 3
COCTABJISAIOLIEH HANPSKEHHOCTH
MarHuTHOTO TIOJI 3eMIIH
9 | Onpenenenue yaenbpHOTO 3apsiia 3
AJIEKTPOHA
10 | Kombna HeroTona 3
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIIOBOTO 4
U3ITy4YEeHUs
12 | Buemrnwuii potordpdexr 3
13 | W3y4enue cnekrpa aTomMa BOIOPOAA 4
14 | OnpeneneHue MOTCHIINATIOB 3
BO30YXICHHUST aTOMOB
15 | OnpeneneHne YHEPTUH Ol — YACTHI 11O 3
npobery B BO3yxe
Beero | 51

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOJIHEHUE KYPCOBOM PabOTHI




Ta6mmma 7 — Bugbsl caMOCTOSTENBHOM pabOTHI M €€ TPYTO0EMKOCTh

Y4eOHBIM MJIAaHOM HE TPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs

Bunbsl camocTosTenbHON paboTHI U €€ TPYAOEMKOCTh IPUBE/ICHBI B TA0IUIIE 7.

N Bceero, | Cemectp 1, Cewmectp 2, Cemectp 3,
Bun camocrositensHoi paboThl
qac qac qac qac
1 2 3 4 5
M3ydeHne TeopeTHIecKoro MaTepuana 30 7 10 13
nucuurnabl (TO)
[ToaroroBka K TEKyIIeMy KOHTPOJIO
ycneBaemoctu (TKY) 30 ! 10 13
[ToaroToBKa K MPOMEKYTOTHOMH 33 8 11 14
arrectaruu (I1A)
Bcero: 93 22 31 40

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYarOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMYECKNE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3IaHUH IpHUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHHIMA

Mudp bubnuorpaduueckas ccpiika KonnuecTBo 9K3eMILSIpOB B
oubamorexke(kpome
AIIEKTPOHHBIX IK3EMILISIPOB)
[53(075)] CasenbeB U.B. Kypc obmieit pusukn: YueoHoe mocodoue | ®O(4), 'C(94), 'CU3(1)
B 3 1.2014. T.1. Mexanuka. MosnekymsipHas (pu3nka
[53(075)] CasenbeB U.B. Kypc obmieit pusuku: Yueobnoe mocooue | ®O(4), 'C(94), 'CU3(1)
B 3 1. 2014. T.2. DnekTpuuecTBo U MarHeTu3M. BosHBI.
Onruka.
[53(075)] CasenbeB U.B. Kypc obmieit pusuku: YueoHoe mocooue | ®O(4), 'C(91), 'CU3(1)
B 3 T. 2014. T.3. KBanToBas ontuka. AToMHas (pU3MKa.
®dusuka TBepaoro Tena. Gusmka aTOMHOTO siipa |
DIIEMEHTAPHBIX YaCTHII
[53(075) C12 | CaBenner U.B. Kypc pusuku: YuedHoe nocobue B 3.T. DO(2), I'C(98)
T.2. OnexrpuuectBo. KoneGanus u BoaHbl. BonHoBas
ontuka. 2008
[531 B83] Hponos N.E. Mexanuka: OcHoBHBIE 3aKOHBL. M.: ®us- I'C(133), 'CU3(1), III'(6)




mariut, 2015

[53(075) Tpodumosa T.U. Kypc busuku. 2007, dO(3), I'C(27)

T76]

53(075) T76] | Tpodpumona T.W. Kypc dpusuxu. 2003 I'C(35), KJI(5) T'C(134),

I (8)

[531 B83] Uponos U.E. Mexanuka: OcHOBHBIC 3aKOHBI. M.: ®u3- I'C43(1), CO(1), ®O(4)
martaur, 2015 DO(2), I'C(66),

[ 537(075) Uponos U.E. Dnektpomaraetn3m. OCHOBHBIC 3aKOHBI. CO(1), II'(18)

&3] 2015

534.2(075) Uponos U.E. Bonrossie nporieccel. OcHoBHBIE 3aKk0oHbI. | DO(63), ['C(14), III(8)

&3] 2015

530.145(075) | Upomos U.E. KBanToBas dusuka. OCHOBHBIC 3aKOHBI. I'C(66), III'(16)

N33 2015

[531 B83] Uponos U.E. ®dusuka makpocucrem. OcHoBHbIC 3akoHbL. | DPO(3), 'C(138), I1I'(30),

2015

7. IlepeueHb 31EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»

[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(pOPMaLIMOHHO-

TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOIMMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BaTEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL anpec HanmeHnoBanue
(http://lib.aanet.ru/) bubmmoreka 'Y ATl
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusnka 3

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI

00pa3oBaTeNILHOTO MPOoIecca MO JUCIUILTHHE.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

8.1. [lepeyenp mporpaMMHOr0 0O€CHEeUeHUs,, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU

HepequL HCIIOJIB3YEMOI'O IPOTrpaMMHOI'0O obecreueHus IMPEACTaBJICH B Ta6nnue 10.

Ne /1t

Haunmenosanue

He npenycmorpeno

OCYHICCTBJIICHUU O6pa3OBaTCJ'H:H01"O nmponecca no JUCHUIIINHE

Tabimue 11.

8.2. [lepeuenn MH(}OPMALOHHO-CIIPABOYHBIX CHCTEM,CITONIb3YEMBIX pu

[lepeuenr wucCHOIB3yeMbIX HMHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJICTaBI€H B



http://lib.aanet.ru/

Tabmuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Haumenosanmue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNBFHOrO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIcH B Tabuuiel 2.

Tabmuna 12. - CoctaB MaTepralibHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHON YaCTH MaTEPUAIBHO-TEXHUYECKON Homep aynuropun
/11 6a3bl (Ipu HEOOXOTUMOCTH)
1 JlexuMoHHas ayAUTOpUS
2 | Cneumanu3upoBaHHas Jlabopatopus «MexaHuKa» 31-04
3 | Cnenmanu3upoBaHHas 1adopaTopus «DIEKTPOMArHETU3M 32-04
4 | Cnenmanm3upoBanHas Jjaboparopust «OnTuka 32-06
5 | CnenmanusupoBanHas naboparopust «KBanroBas Ouzuka» 32-03, 32-05

10. Onenounsle cpeacTBa AJis NPOBEIEHHS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OLICHOYHBIX CpPEACTB JJIsi NPOBEJIEHHUS IMPOMEXKYTOUHOH aTTecTaluu
00yJaromuxcst Mo JUCHUIUTHHE pUBeAeH B Tabmmue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl MPOBEJCHUS IPOMEKYTOYHOM aTTeCTalluu

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OIICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI O0OY4YaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHI, KOTopas puBecHa B Tabumie 14. B TeueHune cemMecTpa MOXKET MCIOIb30BaThCS
100-0amnpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKana P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €T0 U3J1araer;

— OMUPasiCh HAa 3HAHWSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBIICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClIelnaIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOWII MPOTPaAMMHBINA MaTepuan, TpaMOTHO H
[0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CUCTEMOM CIeNUaTIN3uPOBAHHBIX TOHSTUH.

(XOPOLIO»
(GaYTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NPOrPAaMMHBIN MaTepHual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM IMPUMEHECHHHM 3HAHMM
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIeCTBEHHbIE  OMMOKKM W  HETOYHOCTH  IIPHU
«HEYIOBJIETBOPUTEIILHOY .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
«HE 3aYTEHOY

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (hOPMYTUPYET BBHIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) ais sKk3aMeHa peIcTaBlIeHbl B Taomwmie 15.

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

No Kon
[lepeuens BonpocoB (3aa4) AJs IK3aMEHa
/11 WHJUKATOpa
Cemectp 1
1 OcHOBHbIE KUHEMaTHYeCKUE NOHATHS. KnHeMaTrnka MaTepuanbHON OIIK-1.3.1
ToukH. CKOPOCTh U YCKOPEHUE MaTepHAIbHOM TOUKU

2 YckopeHue mpu MI0CKoM KPUBOJIMHEHHOM JIBUKCHUH OIIK-1.V.1
3 KunemaTnka abCOFOTHO TBEPJIOTO TEa OIIK-1.3.1
4 CBs13b TMHEWHBIX U YTJIOBBIX BEJIUYNH OIIK-1.3.1
5 O0600111eHHBIE KOOPUHATHI U CTETIEHH CBOOOIBI OIIK-1.3.1
6 OcHoBHasl 33/1a4ya KHHEMATHKH JJI1 MaTepUaibHON TOUKU OIIK-1.V.1
7 3axonbl HproTOHA OIIK-1.3.1
8 3akonbl Keniepa v 3aK0H BCEMUPHOTO TATOTEHHUS OIIK-1.3.1
9 [IpuHuun getepmMuHU3MAa OIIK-1.3.1
10 3aKOH COXpaHEHMsI UMITYJIbCa OIIK-1.3.1
11 Teopema 0 IBMKEHUH LEHTPA Macc OIIK-1.3.1
12 ['paBuTaIIMOHHAs U MHEPTHAsI MacChl OIIK-1.3.1
13 MOMEHT CHJIbI 1 MOMEHT UMITYJIbCa. Y PaBHEHHE MOMEHTOB OIIK-1.3.1
14 3aK0H COXpaHEHUsI MOMEHTAa UMITYJIbCa OIlK-1.3.1




14 CekTopuainbHas CKOPOCTh OIIK-1.V¥.1
15 PaboTa, MOIITHOCTh ¥ KHHETHUYECKAsT SHEPTH OIIK-1.¥.1
16 [NoreHnuanbHbIe ¥ HENOTEHUAJIBHBIE CUIIbI OIIK-1.3.1
17 [ToTeHmanpHast YHEPTHUS, 3aKOH COXPAHCHHUST MEXaHUYECKOW SHEPT U OIIK-1.3.1
18 MoMEHT uHepLun OIIK-1.V¥.1
18 Teopema IlITeiinepa OIIK-1.V.1
19 MoMeHT UMITyJIbca a0COTIOTHO TBEPIOTO Tea OIIK-1.3.1
20 Kunernueckas sneprus ATT. Pabora u moutHocts Bpamenust ATT OIIK-1.3.1
21 [Ipunnun oTHOCUTENBEHOCTH [ anmues OIIK-1.3.1
22 OkcnepuMeHTanbHble npeanocsuiku CTO OIIK-1.V¥.1
23 [Toctynate! DitHIuTelHA, TpeoOpa3oBanus Jlopenna OIIK-1.3.1
24 CnenctBus u3 npeobpazosanus Jlopenna. 3akoH crnoxxenus ckopocteit B | OIIK-1.3.1
CTO
25 Wuteprain OIIK-1.3.1
26 PengaruBucTcKas IUHAMUKA OIIK-1.3.1
27 WHBapuaHThl TEOPUHU OTHOCUTENIBHOCTH. [IpMHIINIT SKBUBaJIEHTHOCTU OIIK-1.3.1
28 HeunepuuanbHble cucTeMbl OTCUYETA OIIK-1.3.1
29 JuddepenunansHoe ypaBHeHNE KoeOaHUI NMpy>KUHHOTO MasiTHUKa, ero | OIIK-1.V.1
perieHue
30 BexTopHas nuarpamMma OIIK-1.V.1
31 DHeprus rapMOHHUYECKHUX KOJIeOaHHi OIIK-1.3.1
32 YcnoBus BOSHUKHOBEHHUS KoJeOaHui OIIK-1.3.1
33 PuU3nyeCcKUi 1 MaTEMaTUYECKUN MASITHUKHU OIIK-1.3.1
34 3aryxaromue KoneOaHus OIIK-1.3.1
35 Bremnyxaennsie konebanus. Pesonanc OIIK-1.3.1
36 Crnoxenue konebanuii OJHOTO HAMpPaBJICHHS ¢ oaquHakoBbiMU yacTotamu | OIIK-1.Y.1
37 CrnosxeHue B3aUMHO NMEepHEHANKYIISPHBIX KOJIeOaHUH OIIK-1.V.1
38 Boanabl. OcHOBHBIE TOHATHS OIIK-1.3.1




39 YpaBHeHHe OeryIiei BOITHbBI OIIK-1.3.1
40 BoanoBoe ypaBHeHnne. CKOpOCTh BOJHBI B YIPYTO# cpesie OIIK-1.V¥.1
41 DHEprusi BOJIHbBI OIIK-1.3.1
42 HMHTEHCUBHOCTDH BOJIHBI OIIK-1.3.1
43 Oddext Jomtepa OIIK-1.V¥.1
44 Hudpakuus Bons. [punmmn [oiirenca OIIK-1.3.1
45 WuTtepdepeHIyst BOJIH OT IBYX HCTOYHUKOB OIIK-1.V.1
46 Crosiune BOJHBI OIIK-1.3.1
47 Jucnepcusi, TpymmnoBasi CKOpOCTh BOJTH OIIK-1.3.1
48 Wneanbusiii ra3. JlaBneHne Ha CTEHKY cocyaa OIIK-1.3.1
49 [TapameTpsl cOCTOSIHUSA, TEMIIEpATypa. Y PABHEHUE COCTOSIHUSA, OIIK-1.V.1
GYHKIMS COCTOSTHUS
30 BHyTpeHHss sHEpTUs UACaIbHOTO ra3 OIIK-1.3.1
ol Pab6ota npeansroro raza B pa3U4IHBIX TEPMOIUHAMUICCKAX OIIK-1.V.1
Iponeccax.
52 [TepBoe Hauano TEPMOIMHAMUKHY. OIIK-1.3.1
53 Anmabatruueckuii TIporecc. OIIK-1.3.1
o4 [{uxn Kapho OIlK-1.3.1
95 PabGora TemnoBoro nBurarens OIIK-1.Y.1
o6 OOpaTuMOCTh TEPMOIMHAMUYIECKHX MTPOIIECCOB, TeOpeMbl KapHo OIIK-1.3.1
S7 Hepasenctro Knaysuyca. DHTponus OIlK-1.3.1
58 DHTPOIUS U BEPOSTHOCTD OIIK-1.3.1
39 bapomerpuueckas popmyna. Pacnipenenenue bonbivana OIlK-1.3.1
Cemectp 2
1 Hanpsix€HHOCTE 2nekTprdeckoro nois. IIpuHnun cyneprno3unyumn OIIK-1.3.1
2 [Torenunan anexrpuueckoro nois. [Ipunnun cynepnozunuu. Teopema o | OIIK-1.3.1
UPKYJISIIUU BekTopa E
3 ITotok Bekropa E. Teopema I'aycca nns Bektopa E OIIK-1.3.1




4 CunoBble IMHUY U 3KBUIIOTEHLIMAIbHBIE TIOBEPXHOCTH OIIK-1.3.1
3) CrnenctBus u3 TeopeMsl ['aycca OIIK-1.3.1
6 Harnpsx€HHOCTh ¥ IOTEHIMAIT AJICKTPUYECKOTO JTUITONS OIIK-1.3.1
7 DIIeKTPUYECKHI UL BO BHEIITHEM T10JIE OIIK-1.3.1
8 [TpOBOTHUKH B AJIEKTPUYECCKOM I10JIE OIIK-1.3.1
9 Huanexrpuku. Bexrop anexkrpudyeckon unaykuuu. Teopema 'aycca s OIIK-1.3.1
BekTopa D
10 I'pannunsble ycnoBus 11 BeKTopoB D u E OIIK-1.3.1
11 DnekTpoéMkocTh. KoHeHcaTopsl OIIK-1.V.1
12 [TapannensHOE U MOCIIEAOBATENIFHOE COSAMHEHUE KOHICHCATOPOB OIIK-1.V.1
13 DHeprus MEKTPUIECKOTO MOJIs OIIK-1.3.1
14 OnekTpuyeckuit Tok. [IOoTHOCTH TOKa OIIK-1.3.1
15 3akonbl OMa B 00BIKHOBEHHOM U AuddepeHnnaibHon hopmax OIIK-1.3.1
16 3akoH OMa 11 3aMKHYTOH LIenu OIIK-1.3.1
17 3axonsbl Jxoyns — Jlenna B 00bIkHOBEeHHOH U T hepeHInanbHoi OIIK-1.3.1
dbopmax.
18 MarnuTHas UHIYKIAS OIIK-1.3.1
19 3akon buo — Capapa — Jlamaca OIIK-1.3.1
20 MaruauTHas HHIYKIMS IPSIMOTO NPOBOJIA C TOKOM OIIK-1.V.1
21 B3aumoseiicTBue NpoBOIHUKOB C TOKAMU OIIK-1.3.1
22 JIMnonpHBI MarHUTHBI MOMEHT. MarHUTHOE 10JI€ KOHTYpPa ¢ TOKOM OIIK-1.3.1
23 MaruuTHas HHAYKIUS IBHKYILErocs 3apsaa. Bzaumoaencreue OIIK-1.¥.1
JBIDKYIUXCS 3apsiioB
24 JIBrKeHME 3apsyKEHHBIX YaCTHUL] B MATHUTHOM I10JIE OIIK-1.V.1
25 Teopema o nupKymsuu BekTopa B OIIK-1.3.1
26 MarauTtHas HHAYKIUA TOPOUIA U COJICHOUAA OIIK-1.V.1
27 Mexannueckasi paboTa B MarHUTHOM T10JI€ OIIK-1.V.1
28 Maruuthblif notok. Teopema I"aycca ans Bektopa B OIIK-1.3.1




29 MarauTHbIA AUNOIb B MATHUTHOM IIOJIE OIIK-1.3.1
30 Marnetuku. Teopema o upKyisnuu Bekropa H OIIK-1.3.1
31 SBnenue hbeppomarneruzma OIIK-1.VY.1
32 DJIeKTPOMAarHUTHAS WHYKIIHS OIIK-1.V.1
33 Camounaykuus. BzanmHast HHIyKITUS OIIK-1.3.1
34 DHeprusi MarHuTHOro MOJIst OIIK-1.3.1
35 BuxpeBoe anekTpuueckoe moie OIIK-1.3.1
36 Tox cMmelenus OIIK-1.3.1
37 VYpaBuenust Makcgeiia OIIK-1.3.1
38 BonHoBoe ypaBHEHHE 3IEKTPOMArHUTHOTO MO OIIK-1.3.1
39 CBoiiCcTBA 3JIEKTPOMAarHUTHBIX BOJIH OIIK-1.V¥.1
40 3aKOHBI PEJTOMIICHUS U OTPAXKEHHSI CBETA OIIK-1.3.1
41 KorepeHTHOCTH CBEeTa OIIK-1.3.1
42 WnTepdepenius cBeTa OT IByX HCTOUHUKOB OIIK-1.3.1
43 Hudpaxuus. [Ipunnun Irolirenca — ®penens OIIK-1.3.1
44 3onbl @penens. Judpakuus Opaynrodepa Ha menn OIIK-1.3.1
45 [ucnepcus ceeta OIIK-1.3.1
46 JudpakumonHas pemeérka OIIK-1.V.1
47 [Tonspuszanus cera OIIK-1.3.1
48 Crenens nonspusanuu. 3akoH Mamtoca OIIK-1.V.1
Cemectp 3
1 TennoBoe n3mydeHne OIIK-1.3.1
2 3aKOHBI U3Ty4eHUs a0COTIOTHO YEPHOTO Tena OIIK-1.3.1
3 ®opmyna Penes — Jlxxunca. Pacnpenenenue [1nanka OIIK-1.3.1
4 dotordp ekt OIIK-1.3.1
5 TopMO3HOE PEHTIE€HOBCKOE U3TyUYECHHUE OIIK-1.3.1
6 ®ortonsl. KopryckynsipHO — BOTHOBOU Ayanu3M JAJisl CBETa OIIK-1.3.1
7 D¢ dext Komnrona. Omnupudeckue 3aKOHOMEPHOCTH B criektpax atoma | OIIK-1.Y.1




BOJIOPOAA

8 Mopenb aroma o Tomricony OIIK-1.3.1
9 Moguenb aroma o Pesepdopay. [locrynarst bopa OIIK-1.3.1
10 Teopus bopa — 3ommepdensaa OIIK-1.3.1
11 Bomansr ne bpoitnst OIIK-1.3.1
12 Bonnosas ynkims OIIK-1.3.1
13 VYpasuenue Llpéaunrepa OIIK-1.3.1
14 CootHomenue HeonpeaenéHuocrei I eitzendepra OIIK-1.3.1
15 MukpouacTuiia B 0JHOMEPHOI MOTEHIIMAILHON sSIME C 00-MU CTEHKaMH OIIK-1.V.1
16 MuxkpouacTuiia B TpEXMEPHOM HEMPOHHUIIaeMOM NoTeHuuaabHoM siiuke | OIIK-1.V.1
17 CTOJNKHOBEHHE MUKPOUYACTHUIIBI C TOTEHIIUAIBHBIM OapbepomM OIIK-1.V¥.1
18 MukpoyacTuiia B HEIpoHHUIIaeMoi cepe OIIK-1.V¥.1
19 ["apMoOHWYECKHIA OCITUIUIATOP B KBAHTOBOM MEXaHUKE OIIK-1.3.1
20 KBanToBbIi1 potatop OIIK-1.3.1
21 ATOM BOJIOpOJia B KBAaHTOBOM MexaHuke. CriuH OIIK-1.3.1
22 Tox1ecTBEHHOCTh KBaHTOBBIX yacTull. [Ipuanun [Taynun OIIK-1.3.1
23 3anonHeHue AMEeKTPOHHBIX 000104ek. Tabnuia Menaeneena OIIK-1.¥.1
24 XapaKkTepuCTUUECKUE PEHTT€HOBCKHUE CIIEKTPBI OIIK-1.V.1
25 OHeprus cBs3U B MOJIEKYJIE OIIK-1.3.1
26 Pacnpenenenne @epmu - Jlupaka OIIK-1.3.1
27 Pacnpenenenne bose - Diinmreiina OIIK-1.3.1
28 DHepreTuyecKkue 30HbI B KpUCTAIax OIIK-1.3.1
29 [TpoBOAMMOCTH MOJTYIPOBOJHUKOB OIIK-1.B.1
30 CrioHTaHHbBIE U BBIHYKJIECHHBIE IEPEXO0/IbI OIIK-1.3.1
31 [Tpuniun paboTsl nazepa OIIK-1.3.1
32 Knaccuueckas teopus teruoemMkocTty rononra u [Itn OIIK-1.3.1
33 KBaHTOBas TEOpUS TEIIOEMKOCTH DWHINTEIHA OIIK-1.3.1




34 KBanroBas Teopust Teruioemkoctu JleGas OIIK-1.3.1
35 KonTakTHbI€ SIBICHUS OIIK-1.V¥.1
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Kon
Ne /it [epeuens BompocoB (3anay) st 3auera / qudd. 3agera
p p (3ana9) 1 aupd VHIUKATOPa
Y4eOHBIM IJIAHOM HE TPETYCMOTPEHO

MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHs TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

[lepeyenp TeM [Uis KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

No 1/ [TprMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIOIHEHUS
B KypCcOBO# pabOThI
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bonpockl s mpoBeneHHs IMPOMEXYTOUHOM aTTecTallMd B BHJIE TECTHUPOBAHUSA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — [IpumepHBbIii TepeueHb BOIIPOCOB ISl TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB

Kon
WHJUKATOpa

Tect 1

BonnoBast pyHKIHS TOTDKHA OBITH: @) TOJIBKO KOHEUHOM;
0)TOJILKO HEMPEPHIBHOM; B)TOJIBKO OJTHO3HAYHOM; I') KOHEYHOH,
HEINIPEPBIBHOW, OTHO3HAYHOM.

OIIK-1.3.1

Bribepure npaBmiibHY0 GOPMYTUPOBKY JUISI COOTHOIICHUS
HEOIPEICIEHHOCTEN ...
a) AE-AP>h, 06) AF-AP>h,

B) AXAt>h, 1) AE-At>

h

OIIK-1.3.1

Kakoe kBaHTOBOE 4HCII0, 33/1aI0IIEE COCTOSIHUE DJICKTPOHA B aTOME
BOJIOPO/1a,

ompeieNsieT 3HaueHue ero sHeprun?  a) [1aBHOE KBaHTOBOE
gucno. 0) OpOurambHOE KBAaHTOBOE YKCIO. B) MarmmrHoe
KBaHTOBOE uncyio. T) CHMHOBOE KBAHTOBOE YHUCIIO.

OIIK-1.V.1

Jl1st p — COCTOSIHUSA DJIEKTPOHA B aTOME OpOUTATILHBI MOMEHT
uMnynbca Ly paBeH:

a) 0, 6) 73, B) 7W/2, r) h (h — nocrosruas [lnanka)

OIIK-1.V.1

depMHOHAMH SBISIOTCS: ) BCE Pa3psKEHHbIE YaCTUIBI, O)
YaCTHULIBI C MOJIYLIENIBIM CIIUHOM, B) YaCTHUIIBI C I[EJIBIM
CIIMHOM, T') HEUTpaJIbHbIE YACTHUIIBI

OIIK-1.V.1

Crammonapuoe ypaBuenue llpénunarepa nmeer Bua: a) Ay+ Uy =
A 2

Ey;  6)~—— Ayt Uy=Ey 5) Ayt TT(E—U) v=0;1)
m Li

,1!2

a
AP+ UY =ih —= te y =y (x,y,2); ¥ = (X,y,2,1);

Zm
U — moreHmansHas SHEPTUsd, E - nonnas SHEPTUA

OIIK-1.3.1

3J'ICKTpOH B aTOMC HaxXOJUTCS B d-cocTostHUN. OHpe,Z[CJ'II/ITe
MaKCUMaJIbHOC 3HAYCHNE NPOCKINN MOMCHTA UMITYJIbCA Ha

OIIK-1.V.1




HaMpaBJIeHNE BHEITHETO MAarHUTHOTO TIOJIS:
a)h; 0)2h; B)3h;

qaCTHHa B IIOTCHIIMAJILHOM SIME IJ.IPIpHHOfI | HaxoJUuTCsa B OCHOBHOM
COCTOsIHHH.

IInoTHOCTE BEPOATHOCTHU HAXOXACHHNA YaCTHUIBI B HHTCPBAJIC 0<x<I
MaKCuMaJibHa IMpu

A)x=1/4B)x=12B)x=3l/4

OIIK-1.V.1

Tect 2

KakoB ¢u3nveckuii CMBICI BOTHOBOM (pyHKINH?

a) MukpouacTuiia mpeacTaBisieT cOO0 BOJHOBOM MakeT.  0)
KBagpat Momyns BOJIHOBOW (YHKIIUHU ONpPEIEIsSeT IIIOTHOCTD
BEPOSITHOCTH  OOHApPY)KEHHs YacTUIBI  B) AHCaMOJIb YacTHIL
BeIIET cebs Tak JKe, Kak BOJIHA.

OIIK-1.3.1

Bri6epute npaBuiibHY0 GOPMYITHUPOBKY ISl COOTHOIICHUS
HEONPEACICHHOCTEH /I YaCTHIIBI JIETAIICH BJOJIb OCH X ...

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

OIIK-1.3.1

Bpemennoe ypaBnenue lllpénunrepa nMeer BUI:
ha¥ a? A

Z
a)—-—=——A¥Y+U¥Y 0)—— A¥Y+U¥=1h
i ot 2m Zm

¥
at’

B) AY+

2m

.. 8¢
32 Y-U=-1h PG ¥ =Y(x,y,z,t); U=U(X,y,z,t)

OIIK-1.V.1

PanuanbHast INIOTHOCTH BEPOSATHOCTH [UISi OCHOBHOTO COCTOSIHUS
3JIEKTPOHA B aTOME BOJOPOJa UMEET MAaKCUMYM IIpU: a) T = 273, 0)

L v
r=—=,B) T =7 (I — pacCTOSHME AIIEKTPOHA 10 AApa, T; — HEPBbIH

OOpPOBCKHUI pagnyc)

OIIK-1.V.1

6. bozoHamu SIBISIFOTCS: @) BCe pa3psyKEHHbIE YaCTUILIbI, 0) YaCTHIIbI
C MOJIYLIETIBIM CIIMHOM, B) YaCTHUIIBI C LI€TIBIM CIIMHOM, T)
HEUTPAIbHBIE YACTHUIII

OIIK-1.3.1

7. 3anI0JTHEHHOM AJIEKTPOHHON 000JI0YKE COOTBETCTBYET INIaBHOE
KBaHTOBOE ynciio h=3. Onpenenure Yuciao 3JIEKTPOHOB HA ATOU
000J104YKe, KOTOpPbIE UMEIOT OJJUHAKOBbIE KBAHTOBBIE YUCIIA

msz—% a)2; 0)9; B)I18

OIIK-1.V.1

8. Hactuiia HaXOAUTCS B MOTCHIUAIBHOM SIME MTUPUHOM .
CootBerctBre Mexay unciaoM N Todek, re BOTHOBAs (PYHKIIHS
obpariaercs B HyJb B HHTEpBasie 0<X<|, ¥ KBAHTOBBIM YUCIIOM N
BBITTIAIUT TaK

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

OIIK-1.V.1

12. CniuHOBOE TMPOMAarHUTHOE OTHOLIECHHE JIJIA 3JIEKTPOHA PABHO:

g g g
a) Tme’ 6) ;5 B);

OIIK-1.V¥.1

HCpG‘ICHB TEM KOHTPOJIbHBIX pa60T O JUCIUIIIINHEC 06yqaronmxc;1 3a04YHOI (I)OpMLI

00ydeHus, IpeJICTaBICHbI B Ta0wmIe 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne i/t ‘

[lepeueHb KOHTPOJIBHBIX PabOT




\ He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [YAIL, pernameHTHpPYIOIIUX TMOPAJOK U IPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroaudeckue yKazaHus JUIsi 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauyeckue yKazaHus s OOYYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuania .

OcHOBHOE Ha3HAauYeHHWE JICKIIMOHHOTO MaTepuajga — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SICHOE W3NIOKEHHEe ydeOHoro marepuana. HasHaueHUE COBPEMEHHOW JICKIIMH B
paMKax AUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALHMIO 1O TEME, a B OCBOCHUU
dbyHIaMEHTAIbHBIX MpoOJeM JAWCHMIUIUHBI, METOJOB HAYYHOTO TMO3HAHUS, HOBEHIINX
JOCTYDKCHUH HAyYHOW MBICIH. B ydeOHOM mporiecce JICKIUs BBIMOJIHSIECT METOI0JIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 U MHPOpMAMOHHYI0 (DyHKIMU. JIEKI¥s pacKphIBaeT MOHATHIHHBIN ammapat
KOHKPETHOM 00JlacTH 3HaHUs, €€ mpoOJIeMbl, JacT IEIbHOE MPEACTaBICHUE O IUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIATLTTHAMH.

[TnanupyemMsl pe3ynbTaThl IPU OCBOSHUU O00YYArOIIMMCS JIEKIIMOHHOTO MaTepuaa:

-IIOTY9CHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHWH, YPOBEHb KOTOPBIX
OTpeieNisIeTCs 1IeJIeBOM YCTaHOBKOM K Ka)X /10l KOHKPETHOH TeMe;

-IIOJTY9CHHE OTIBITA TBOPUYECCKON PAabOTHI COBMECTHO C IPETOIaBaATEIIeM;

-pazBuTHEe  TPO(ECCHOHANBHO—JENOBBIX  KadecTB, JIIOOBM K  MpeAMETy W
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIJICHHSL.

-TIOSIBJICHHE HEOOXOIMMOT0 HHTEpECca, HEOOXOIMMOTO JUIsl CAMOCTOSATEILHOM pabOThI;

-IIOJTY9YCHHUE 3HAHWKM O COBPEMEHHOM YPOBHE Pa3BHUTHS HAYKH M TEXHUKH U O TPOTHO3E
WX Pa3BUTHUS Ha OJIMDKAUIIINE TOJIBI;

-HAYYHUTCS METOJUYECKH o00padaThiBaTh Marepuan (BBICISATh TJIaBHBIC MBICTU H
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH HMX B  Pa3IUYHBIX
bopMynupoBKax);

-MOJTy4€HHE TOYHOTO IIOHUMAHUS BCEX HEOOXOTUMBIX TEPMUHOB M MOHSATHIA.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalMed CIaifoB U
UCIIONIB30BAaHMEM pa3laTOYHOTO MaTepuajga TMpH MPOBEIEHUU KOPOTKUX JUCKYCCUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICITHLHBIX TEMATHK I10 TUCITUTUIHHE.

11.2. Meroaudeckne yka3aHUs IS OOYYarOMIMXCS 1O MPOXOXKICHHUIO MPAKTHICCKHIX
3aHITUI

[IpakTuueckoe 3aHSTHE SBISETCS OAHOM W3 OCHOBHBIX (JOPM OpraHu3aIu y4eOHOTO
mpolecca, 3aKI0Yaroasicsl B BHITOTHEHUN 00yUYaIOIUMUCS TTO/I PYKOBOJCTBOM MPENO1aBaTeNst
KOMIUIEKCa YYEOHBIX 3aJlaHUi C 1ETbI0 YCBOEHUS HAYYHO-TEOPETHUYECKHUX OCHOB Y4eOHOMU
JTUCITUILIMHBL, TPHOOPETEHUSI YMEHUH U HaBBIKOB, OIBITa TBOPUECKOH eATeIHbHOCTH.

[lenpro MpakTUUECKOTO 3aHATHUS JUIsl 00YUYaIONIEroCs SIBISETCS IPUBUTHE O0YYArOIIEMCS
YMEHUI U HABBIKOB NMPAKTUUECKOU JEATEIbHOCTH 10 U3y4aeMOU TUCIUILINHE.

[TnanupyemMbie pe3yIbTaThl TP OCBOCHUH 00YYaIOMIEMCS MPAKTHYECKUX 3aHSTHMN:

-3aKperieHne, yrIyOlleHWe, pAclIupeHue W JeTalu3alus 3HaHUH TpH  pelIeHUH
KOHKPETHBIX 337124,

-pa3BUTHE  TO3HABATEIbHBIX  CIOCOOHOCTEH,  CaMOCTOSITENIHOCTH  MBIIUICHHUS,
TBOPYECKOI aKTUBHOCTH;

-OBJIaJICHHE HOBBIMH METOJaMHU W METOJMKAMHM H3y4YeHHUS KOHKPETHOW yueOHOMH
JTUCIHATIINHEL



-BBIpa00TKa CMOCOOHOCTH JIOTHYECKOTO OCMBICIICHUS TIONYyYEHHBIX 3HAHWH IS
BBITTOJTHCHMS 3aTaHMI;

-obecrieueHre palMoOHATBLHOIO COYETaHUS KOJUIEKTUBHOW W HMHIUBUAYaIbHOH (opM
00yJeHUsI.

DyHKINU TPAKTUYECKUX 3aHATUH:

-[103HaBaTeJIbHA;

-pa3BUBaIOIIAs;

-BOCIIUTATEIIbHAS.

[lo xapaktepy BBINOJHSAEMBIX OOYYAIOIIUMCS 3aJaHUM IO NPAKTUYECKUM 3aHSATHUSM
MOJIpa3esisaioTCs Ha:

-03HAaKOMUTEJIbHBIC, MPOBOJAUMBIE C LIETbI0 3aKPEIJICHUSI U KOHKPETU3AIUU U3YYEHHOTO
TEOPETUYECKOI0 MaTepuara;

-aHAJTUTHYECKHE, CTAaBAIINE CBOCU IETbIO IMOJYYCHHE HOBOW MHGPOpMAIMU HA OCHOBE
dbopMan30BaHHBIX METOJIOB;

-TBOPYECKHE, CBSI3aHHBIC C IMOJIYYCHHEM HOBOW HMH(OpMAIMHU TyTEM CaMOCTOSTEIHHO
BbIOpaHHBIX MOJXOA0B K PEIICHUIO 3a]1a4.

®opMbl OpraHM3allUd TPAKTUYECKUX 3aHATUNA ONPEIEISIOTCS B COOTBETCTBHU CO
crnenupuIecKuMi O0COOEHHOCTAMM Y4eOHOW TUCHHUIUIMHBI U LeldsIMu oOydeHus. OHU MOTYT
MIPOBOJIUTHCS:

-B HIHTEPAKTUBHOI opMe (pelieHre CUTYallMOHHBIX 3314, 3aHITHSI 10 MOJICTUPOBAHUIO
peabHBIX YCJIOBHM, JI€TOBBIE WIPBI, UTPOBOE MPOCKTUPOBAHWE, WMHUTALUOHHBIC 3aHATHUS,
BBIC3JHBIC 3aHATHSI B OpraHu3anuu (Ipeanpusrtvs), AeloBas ydeOHas urpa, pojeBas urpa,
IICUXOJIOTMYECKUI TPEHUHT, KeiiC, MO3rOBOM IITYpM, TPYIIOBBIE JUCKYCCUH);

-B HE WHTEPAKTHBHOW (hopMe (BBIMOIHEHHUE YNPAXKHEHHM, PElIeHHE TUIIOBBIX 3a1ad,
pelieHne CUTYyallMOHHbBIX 3a71a4 U IPYToe).

MeToauka mpoBeneHUs] MPAKTHUUYECKOTO 3aHATHUS MOXKET ObITh PA3IUYHOM, MPH 3TOM
BaYKHO JIOCTHIKEHHUE O0IIeH 1eTH AUCIUIUIMHBI.

TpeGoBanus K MPOBEACHUIO MPAKTUYECKUX 3aHITUN

[IpakTuueckue 3aHATHS TMPOBOASTCS B BHUIE OOCYXIEHUS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIIPOCAMH, PACCMATPUBAEMBIMU B JIEKIIMOHHOM Kypce U B BUJE
pazbopa BOmpOCOB, KOTOPbIE MOTYT BO3HUKHYTh Y CTYJIEHTOB TP OCBOCHUM MaTepurara.

Meroanueckue yka3zaHHUs 1O TPOBEACHHUIO NPAKTUYECKUX 3aHATHM TPUBEJIECHBI B
CIENYIOIIUX MOCOOusIX uMerImxcs B oubmuorexke ['YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. KonebGanus u Bomubl. Tepmomunamuka. CoOopHuk 3amau /..
KoBanenko, FO.A. Kysuenos, M.H.Kynbounkas, H.I1.JIaBpoBckas, H.H.JlutBunoa, E.B.
Mormaps , FO.A. HoBukoBa, B.®. Opnos, J.E.ITorapes, B.K. IIpunmunko, E.B. Xonunesa. FO.H.
[apes, B.b.Illanun, b.®.[udpun, C.A. llepdak 2010. 84 c.

2. OnektpuuectBo. Marnetusm. Onrtuka. CoOopuuk 3amad. //WI.W. Kosanenko,
H.I1.JIaBpoBckasi, H.H.JIutBunoBa, E.B. PytpkoB. FO.H. Lapes, b.®.1lludpun, C.A. lepdbax
2013. 80 c.

3. KBanToBas ¢usuka. Coopuuk 3anay //, 1.1 Kosanenko, H.I1. JlaBposckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. [lnexotkuna, B.K. [Ipmmnko, E.B. Pyrekos, FO.H. [apes, C.A
[Mepbak, 2004, 56¢.

11.3. Meroauueckue ykazaHHs [Uig OOyYaroIIMXCs MO BBIIOJIHEHUIO J1IA0OPATOPHBIX
pabor

B xone BbImonHEHHs J1a0OpaTOpHBIX paboTa OOydYaroUIUiics JODKEH YIriIyOuTh |
3aKpEeNUTh 3HAHMSA, MPAKTHUYECKUE HABBIKH, OBJAJIETh COBPEMEHHON METOAMKOW M TEXHHKOU
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHON XapaKTEepUCTHKOM 00ydaromerocs.
BrimonHenune mabopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.



BrimonHenue 51a00paTopHBIX pabOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhio
U3y4eHMs] JUCLUIUIMHBI, ONpEeAeNsieMONM ydeOHbIM IIJJAHOM M OTHOCUTCS K CpEACTBaM,
o0ecIeunBarONIM PELICHUE CIEAYIOIIX OCHOBHBIX 331a4 y 00y4aroIIerocs:

- B paMKax JJaHHOM JUCIMIIIMHBI,

-3aKpeIUICHNE, pa3BUTHE M JETANM3alUs TEOPETHUYECKUX 3HAHHWM, IOITY4YEHHBIX Ha
JEKIMX;

-[10JIy4YeHHE HOBOM MH(OpMAINH 110 N3y4aeMOl JUCIUILINHE,

-[IPHOOPETEHNE HABBIKOB CaMOCTOATENbHOM paboThl ¢ 1aOOpaTOPHBIM 000pPYIOBAHUEM U
npuOopamu.

3ananue u TpeOOBaHUS K IPOBEICHUIO JIAOOPATOPHBIX padoT

B Teuenue cemecTpa KaKIblii CTYIEHT B COOTBETCTBHH C pabodyeil mporpamMmoi mo
mucuuiuinHe Pu3uKa JOJHKEH BBIMOJIHUTH ONPEICICHHOE YMCIO J1abopaTopHbiXx pabor. Ha
KXKIYI0 JIabopaTOpHYIO paboTy IJIaHUPYETCs] HE MEHee JABYX 3aHSTHI: OJHO - Ha BBIIIOJIHEHUE
MU3MEPEHHM, U OAHO - Ha 3auuTy oT4eTa. OTUET MUIIETCS HE BO BPEMsl 3aHATUI, a JOMa UK B
oubmuoreke.

B Hauasie cemecTpa 10 Hayaja 3aHATUI CTYAEHT JOJDKEH OBITh MPOMHCTPYKTUPOBAH IO
TEeXHHKE O€30MacHOCTH IpH IPOBEIEHUU NabopaTopHbiXx pador mo dwusuke. I[Ipoxoxaenue
MHCTPYKTaXa (PUKCUPYETCS B CICHATBHOM JKypHAJIe; TaM HY)KHO 00s3aTeIIbHO PACIUCATHCS.

B naboparopuio CTYIeHTHl IODKEH MNPUXOAWTH IMOATOTOBICHHBIMU K Ha3HAuYEHHOU
pabore. HeoOxonuMo 3apaHee MpoYUTaTh OMHMCAHHUE PAOOTHI U TEOPETUUECKUE CBEICHUS U3
COOTBETCTBYIOILIETO pa3fena Kypca. He 3a0biBaliTe O pPEKOMEHIIOBAaHHOW JHUTEpaType u
00513aTEIIbHO MOTyYUTE B OMOINOTEKE BCE TOCOOMSI, BBIITyCKaeMble Kadeapoi.

BrimonHsaTe paboTy CTYACHTY pa3peliaercs, JUIIb MOocie TOMYyCKa, MOMyYeHHOTO MOCie
Oecenpl ¢ mpenonasateneM. [IpernomaBarens J0KEH YOSAUTHCS, YTO CTYACHT IOHUMACT:

KaKue sIBJICHUS OH OyJeT HaOII0aTh U UCCIIEI0BATh;

Kakasi 11eJIb IIEpe]] HUM [10CTABJICHA;

KaKUMH PUOOpaMH U KaK BEAyTCs U3MEPEHUS;

KaK clieyeT MPOBOJUTh IKCIIEPUMEHT.

[TomyueHHBIH qOMyCcK K paboTe OTMEYaeTcs mperoaaBaTeieM B KypHaJe.

B mpouecce BwImomHEHUs J1a0OpaTOpPHOW pabOThl HYXHO OO0SA3aTENHHO 3aIOJIHUTH
MPOTOKOI U3MEPEHUH. Y KaXJIOTO CTyJAeHTa MPOTOKOJ U3MEPEHHI T0KEH OBITh CBOI; BEJCHHE
OJIHOTO IMPOTOKOJIa HECKOJIBKUMHU CTYJIEHTaMHU BMecCTe He Jomyckaercd. IIpoTokon Benercst Ha
mucte popmara A4. B mpoTokose JOMKHO OBITh OTPAKEHO:

TOYHOE TIOJIHOE Ha3BaHWE U HOMEp JabopaTOpHOl pPadOTBl B COOTBETCTBUHM C
METOIUYECKUM II0COOHEM;

dbaMuITus, THULUAIBI CTYJEHTa U HOMEP TPYIIIIHI,

dbaMuIHs 1 MHUIUMABI TIPET0/1aBaTeNs;

Ta0NHUIa TEXHUYECKUX XAPAKTEPUCTUK H3MEPUTEIBHBIX NMPHOOPOB (Ha3BaHue mpubdopa,
paboumnii Tuana3oH, 1eHa JeJIeHHs, KIacC TOYHOCTH U JIp.);

napameTpbl YCTAaHOBKH, HA HEW yKa3aHHBIE;

pe3yNbTaThl U3MEPEHMUIA;

JlaTa U MOAINUCH CTYJEHTA.

Bce 3ammcu n0JDKHBI BECTUCH aBTOPYYKOW, IIAPUKOBOW, KAaWIUIAPHOW WM TEJNEBOM
pyukoil. 3anuch HaOMIOAEHUM W JaHHBIX KapaHIAlloM HE JOMYyCKaeTcs, KapaHAalloM MOXHO
JIUIIb YePTUTh TAOMUIEI U Tpaduku. BeaeHne «uepHOBUKOB MPOTOKOIa» U NIEPENUChIBAaHUE HX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 2TO HEHY)KHas TpaTa BPEMEHU M BO3MOXKHOCTH
JOMYCTUTh OMIMOKY MpHU mepenuchiBanud. CTaparelbHOCTh M aKKypaTHOCTh JIYYIIE MPOSBUTH
npu 0OpMIICHUH OTYETA.

[To oxoHUAHUU U3MEPEHUI MPOTOKOJ 00s3aTENBHO AA€TCS Ha MOJIKUCH MPENOoIaBaTeNo.
be3 3T0il moAnMCH MPOTOKOJI CUMTAETCS HEACHCTBUTEIbHBIM. [loAMKUCH CTyeHTa B IPOTOKOJIE
0003Ha4yaeT, 4TO0 OH OTBEYAET 3a BCE IMPOBEJCHHBIC WM3MEPEHHS, a MOJIMUCH MperoaBaTens



O3HayaeT, yTo paboTa JNEHCTBUTEIHHO BBHIMOJIHSIACK U YKa3aHHBIC 3HAYCHHS JCHCTBUTEIHHO
HOJy4EeHbl UMEHHO TEM CTYAECHTOM, KOTOPbIM COCTaBUII IPOTOKOJL.

[To pesynbTaram, 3aMKCUPOBAHHBIM B MPOTOKOJIE W3MEPEHUH, CTYIEHT J0Ma IHIIET
OTYET M 3allMIIAeT €ro Ha cieayromeM 3aHatud. Ilpu 3ammre ordyera MoOryr ObITh 3aJlaHbl
ar00ble BOMPOCHI MO TEOPUM HM3Yy4aeMOro SIBJICHHS M IO MOJYYCHHBIM pe3ylbTaTaMm. 3a
HPUHATBIA OTYET MPENoiaBaTelb BBICTABIAET CTYACHTY OLIEHKY U IOCJE 3TOro coo0IaeT Homep
Y Ha3BaHWE CIIeYIOMIEH J1abopaTOpHOM PabOTHI.

Crpykrypa u popma otuera o 1abopaTopHO padoTe

OTueT TO0MKEH COAepKATh CICAYIOIINE Pa3 IeIbl:

1. Lens paboTHI.

Ona cdopmynupoBaHa B ONHCAaHMHU JTaOOPAaTOPHON paboOTHI, OTTyda €€ Cleayer
Hepenucars.

2. Onucanue 1a00paTOPHON YCTaHOBKH.

Onucanue yCTaHOBKHU JOJKHO ObITh KpaTKUM. CieyeT orpaHuunuThCs (PYyHKLIMOHATBHOM
WINA DJIEKTPUYECKOH CXEMOW YCTaHOBKM. He HYXHO NpUBOAWTH BHEUIHETO BUAA MPUOOPOB.
Jlanee HEOOXOUMO ONMUCATh SKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENIbHbIE IPUOOPHI B TaOIMIIE
TEXHUYECKHUX XapaKTEPUCTHK, IEPEHECEHHON U3 MPOTOKOJIa U3MEPEHUH.

3. Paboune Gpopmybl.

Pabounmu Ha3BIBAalOTCS TOJMBKO Te (OPMYJBI, IO KOTOPBIM HENOCPEICTBEHHO
IPOM3BOJIATCS BBIYMCIIEHUS HCCIeTyeMbIX BenuuuH. CieBa B popMylie JOIKHO CTOSATh TO, YTO
CIIEZIyeT OTPENEINTh, CIIpaBa - TO, YTO U3MEPSIIOCH B pabOTe WM U3BECTHO. Bee mpuBeneHHbIC
(bopMyIIbI 10JKHBI OBITH IPOHYMEPOBAHBI.

BriBoa popMyst U IpOMEKYTOUHBIE BBIPAKEHHUS B 3TOM pasjiesie MPUBOIAUTH HE HY)KHO.
@opMmysibl A7 BBIYMCICHHUS TIOTPEIIHOCTEH W IMPOBEACHMS MaTeMaTHYecKoW o0paboTKu
PE3yaBTATOB H3MEPEHHIA B 3TOM pa3zeiie TOKE HE MPUBOISTCS.

4. Pe3ynpTaThl U3MEPEHUI U BBIYUCICHUH.

B sTOM pasnene ordyera AOIKHBI OBITH NMPHBEICHBI BCE M3MEPECHHBIC W BBIYMCIICHHBIC
pe3yibTarel. [0 BO3MOXKHOCTH, MX HYKHO MpEJICTaBIATh B BHUJE HAIIAIHBIX Tabmuu. B
NPUBOIUMBIX 3HAYCHUSX HEIb3s OCTABISATH JIMIIHUE JECITUYHBIE pa3psaabl (oapodHee 06 3ToM
noiaer peub Huke). B pabore MoxeT ObITh HECKOJBKO 3aJaHUM, BCE OHU JOJDKHBI OBITh
NIPUBEJICHEI B 9TOM pasJielie.

5. IlpuMepsl BBIYUCIICHUM.

B sTom pasnene otuera MOIKHBI OBITH TPUBEACHBI MOAPOOHBIE MTPUMEPHI BHIYUCICHHHA
no Kaxjaou padoueil ¢popmysne. He Hy)KHO NMPUBOIUTH BCEX BBIYMCIECHUH, BIIOJHE JOCTaTOYHO
OJIHOTO IpHUMepa MO KaXJI0W popmyie. DTOT pa3fes HyXEH JUIsl TOTo, YTOObI MPEno1aBaTelto
ObUIO JIerye HalTH OIMOKY B BBIYMCICHUAX MM U3MEPEHUSX, €CIIN TAKOBbIE BCTPETATCS.

6. Beruucienue norpemHocTen.

B srom pasgene oTuera JOMKHBI OBITH TpPEACTaBIEHBl (OPMYNbI, MO KOTOPHIM
IIPOBOJIMIIACH MaTeMaTHYecKasi 00paboTka pe3ylbTaToB M3MepeHU. JlOIKHBI OBITh BBIBEICHBI
(GopMynbl, MO KOTOPBIM BBIUUCIISINCH CHUCTEMATUYECKHE U Cly4alHble IOTPEIIHOCTH |
NPEeCTaBJICHBI IPUMEPHI BBIYUCICHUN TI0 KaXKI0W U3 HUX.

OTOT pa3zien oTueTa caMblii CIIOKHBIN A7 cTy1eHTOB. [1o HeMy OoJibIlie BCEro BOIPOCOB,
B HeM Oojblle Bcero omuoOoK. Teopuss MOrpemHocTeid OObIYHO ObIBa€T HamucaHa Ul
MOJATrOTOBJICHHOTO YMTAaTeNsl, 3HAKOMOIO C BBICHICH MaTeMaTukoil. B Hactosdmem mnocoOuu
aBTOPBHI MOCTAPAINCh OCTABUTH JIMIIb CAMOE BAYKHOE TI0 dTOW TeME W W3JIOKHUTHh MaTepHai Io
BO3MOXHOCTH ITPOCTO.

7. I'paduku U pUCYHKH.

Hebonpmme rpaguku 1 pucyHKH pa3MeIaroTcsi B TeKcTe, a Oonplne - ¢popmara A4 -
NPUBOJATCS HA OTICIBHOM JMCTe. B 1r000M ciydae OHM JOJDKHBI OBITH TTOANMCAHBI U
IPOHYMEpPOBaHbI, HAa HHUX JOJDKHBI OBITh CCBUIKM B TeKCTe oTdeTa. I'paduxu o0s3aTenbHO
BBITTOJTHSFOTCSL HA MIJUTUMETPOBON Oymare. Ha kakmoil ocu JODKHO OBITH 0003HAYEHO, Kakas
BEIMYMHA M B KakKuX €JMHUIAX BJIOJb Hee OTKIajbIBaeTca. Ha camMux ocCsX JTOJKHBI OBITh



HAHECEHBbI TOJBKO Y3JIbl KOOPIAWHATHOW CeTKU. M3MepeHHbIEe Ha ONBITE 3HAYEHUS MONNCHIBATH
Ha ocsx He cienyer. Ha rpaguk 00s3aTenbHO HAHOCATCS BCE SKCIEPUMEHTAIbHBIE TOYKH, U
IIPOBOAMTCA coequHsAomas ux JuHusA. OKOJIO OJHON MM HECKOJIBKUX TOUEK OTKJIAJBIBAOTCS
CHUCTEMaTHUYEeCKHE IMOTPEIIHOCTH COOTBETCTBYIOLIMX M3MEpeHuil (moapobHee 00 3TOM HOWIET
peub HUXKE).

8. OKOHYaTeNIbHbIE PE3YIbTAThl, UX 00CYXCHHE, BBIBO/IBI.

B osToM pa3zmene ordyera HY)XHO MOJBECTH HUTOI MpojaeiaHHOW pabotsl. Cremyer
HalMcaTh, KAKKe MOJyYEeHbl BEIMUYMHBL, U ¢ KAKUMU ITOIPEIIHOCTAMHU.

Ecnu m3aMepenust mpoBOIMINCH Pa3HBIMU METOJAaMHU, TO 00S3aTENbHO HY)KHO CPaBHUTH
9TH PEe3yJbTaTbl U MX MOTPEUIHOCTH, CHeNaTh 3aKJIYEHUE, KaKOM MeToj Jiydlle, TOYHee,
yao0Hee.

Ecnn u3BecTHO TabiM4HOE 3HAYEHHE M3MEPEHHOM BEJIMYMHBI, TO HYXXHO 00S3aTEeNIbHO
CPaBHUTH €T0 C MOJIY4YEHHBIM Ha OIBITE 3HAYCHUEM U JaTh apryMEHTHPOBAHHOE 3aKIIIOYCHHE 00
UX COBIMAJCHUU WJIM HECOBIAICHUH.

Ecnu B pabote 3HaueHHs OAHON M TOW K€ BEJIMYMHBI MOIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YNIbTaThl HY)KHO 00s3aTE€IbHO CPABHUTH U JATh apryMEHTHPOBAHHOE
3aK/II04YeHre 00 UX COBNAJECHUU WM HECOBIAIECHUU.

B cnywae, korma Mexay CpaBHUBaeMbIMHM BEJIMYMHAMU HMEIOTCS HEIONYCTUMBIE
PacXOXXACHHUS, 3TO HYKXHO 00s3aT€IbHO OTMETHUTh B OTYETE€ M BBICKA3aTh MPEIIOIOKECHUE O
BO3MOYHBIX IPUYMHAX 3TOTO HECOBIAIECHUS.

Ecnu B paboTe cTaBMIIOCH HENBI0 POBEPUTHh KAKOH-TO (PU3MUECKUI 3aKOH WM U3YYUTh
SBJICHHE, TO B JIaHHOM pa3zjesie HeoOXOAMMO JaTb OOOCHOBAHHBIM OTBET Ha IMOCTaBJIECHHBIN
BOIIPOC.

BbIBOJ 10JKEH COOTBETCTBOBATH 1I€NIU PAOOTHI.

TpeboBanus kK 0opMIIEHHIO OTYETa O TaOOPaTOPHOH padboTe

Otuer 1o y1abopatopHON paboTe J0JKEH BBIOIHATHCS Ha jJucTax ¢opmara A4. 3anucu
Ha JIMCTaX BEAYTCS TOJIbKO C 0J1HOH cTopoHbl. [lo KpasM sncra oykHaA OBITH OCTaBJIEHA paMKa
mupuHOi He MeHee 20 MM. DTy paMKy pUCOBATh Ha JIMCTAX HE HYKHO, HO M 3aCTYyIaTh 3a Hee He
cienyer. B pamMke B BepXHEM MOJ€ HYKHO JIMIIb IIOCTAaBUTh HOMEP CTPaHUIBL.
[TpoHyMepOBaHHBIMM JIOJIKHBI OBITH BCE JIUCTHI OTYETa, HAYMHAS C TpeThero. IlepBulil JaucT —
TUTYJBHBIA U BTOPOU JIUCT — IPOTOKOJ U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucath oT pyku. Ecnu Bl ncnonb3yere uykue 3aroToBKH, TO OyabTe
TOTOBBI OTBEYATh 3a BCE «3aMMCTBOBAHHBIE» OLIMOKH, KOTOPbIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCA K (hopMyniam, KOTOpble Bbl MOICMOTpENH Y KOro-TO, a HE BHIBEJIH CaMH.
Jlyumie cnpocuth mnpenoaaBarens. OH MOJACKaXET WIM HPOBEPUT, NpaBUIbHO 1M y Bac
MOJIy4UJIOCh.

TuTynbHBINA TUCT pabOTHl MOXKET ObITh HANMCAaH OT PYKH WM HaleyaTaH Ha MpPUHTEpE.
DNEeKTpOHHAs BEPCHsI TUTYJIBHOTO JIncTa HaxoauTcs Ha caite I'Y Alla.

Meronuyeckue ykKazaHHWs IO BBINOJIHEHHUIO J1a0OpaTOPHBIX pabOT MpUBENEHBI B
CIIeAYIOIMX NocoOusx, nmeromuxcst B oubnuoreke ['YAII B HameyaTaHHOM U 3JIEKTPOHHOM
BU/IE:

1 Mexanuka. Konebanus u BosHbl. MonekynspHas ¢usnka. JlabopaTopHslit
npaktukym //U.W. Kosanenko, H.I1. JlaBposckas, H.H. JlutBunosa, I'.JI. IInexorkuna, JI.E.
[Torapes, B.K. ITpununxo,. FO.H. Lapes, b.®. [ludpun, 2014, 132 c.

2. OnekTpuuecTBO U MarHeTu3M. Jlabopatopusiii npaktukym// /E.H. Kotnukos, C..
[Mepbak, W.N Kosanenko, F0.A. KysuenoB, M.H. Kyns6unkas, H.II. JlaBpoBckas, H.H.
JlutBunoBa, I'.JI. Ilnexorkuna, B.K. Ilpununko, E.B. Pyrekos, , FO.H. Hapes, b.®. ludpun,
2010,84 c.

3. BonnoBas ontuka Jlaboparopusiii mpaktukym //E.H. Kotmukos, W.IIL
Kpexrynosa, H.I1.JIaBposckas, FO.A. HoBukosa, A.H. Tponun 2013 68 ¢



4. KBantoBas ¢usuka. JlaGoparopuenii mnpaktukym //I.A. BecnuueBa, WN.U
Kosanenko, H.II. JlaBposckas, H.H. JIutBunosa, B.®. Opnos, B.K. IIpununko, C.I1.danees,
E.B.Xonunesa, FO.H. Ilapes, b.®. llIudpun, 2008, 80 c.

11.4. Meroanueckue yYKa3aHUs JUISL oOyJaromuxcsi 1o MPOXOKICHHIO
CaMOCTOSITENIbHOI pabOThI

B Xoj1e BBIIOMHEHHUS CaMOCTOSITENILHON paboThl, 00YJArOIIHUICS BBIMONTHIECT padoTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaresisi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

Jns oOywarommxcs Mo 3a0uHOil ¢opme oOyueHus, camocTosiTelbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B nporecce BBINONHEHHUS CAaMOCTOSTENBHOM paboThl, y oOyuaromierocs Gopmupyercs
1enecoo0pa3Hoe IIAHUPOBaHUE PaboOUero BpEMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBaThb YMEHUS
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 00ECreurnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYYUTh HABBIKA TTOBBIIICHUS
poecCuOHANBLHOTO YPOBHSL.

MeroauueckuMu ~ MaTepHaliaMH,  HANpPABJISIONIMMH  CaAMOCTOATEIBHYI0  paldoTy
00y4aromuXCs SBISIFOTCS:

-y4e0HO-METOIMYECKUN MaTepHal IO TUCIUTUIHHE;

-METO/IMYECKHE yKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX padoT (715 00yJarommxcs 1o
3209HOU (hopMe 00ydeHUs).

11.5. Meroauueckue yka3zaHus A OOYyYarOLIUXCS IO MPOXOXKJIEHUIO TEKYILEro
KOHTpOJI YCIIEBAEMOCTH.

Texkymui KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBAaET KOHTPOJIb KadyecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C IIeNbI0 OICHMBAHMS XO0Jla OCBOCHUS
JUCLUIUINHBI.

OcHoBHBIMU (PaKTOpaMH TEKYILETO KOHTPOJIS 3HAHUI 0OydYaroluXcs SBISETCS YCTHBIN
ONpOC Ha JEKUUMOHHBIX WM NPAKTUYECKUX 3aHATHUSAX, 3alluTa JIabopaTOpHBIX padoT.
CpeactBaMu TEKyIIETO KOHTPOJISL MOTYT ObITb Oecelnpl IMpemojaBaTeNiss W CTYICHTa,
KOHTPOJIbHBIE BOTIPOCHI U 3a/1aHUS.

Pe3ynbrarhl TEKyIEro KOHTPOJSA yCIIEBAEMOCTH CIIY>)KaT OCHOBOMW JUIsl TPOMEXYTOUYHOMN
aTTeCTallMU: MOJIyYEeHHUs 3aueTa WIN JOMyCKa K 3K3aMeHy Wiu Au(epeHInpOBaHHOMY 3a4eTy
1o y4eOHOM JUCIHUILTHHE.

B Tteuenne cemectpa sl IOMycKa K dK3aMeHY Wiau AUG(EpeHIUpPOBAHHOMY 3a4eTy
CTYAEHTY HE00XO0AUMO caTh He MeHee 75% 1abopaTopHBIX U MPAKTUYECKUX PadoT.

11.6. Meroaudeckue yKa3zaHUs JUIsl O0YJAFOIIUXCS IO MPOXOXKICHUIO MPOMEKYTOTHON
aTTECTALlNH.

[IpomexyrouHnas  arrecrauuss  oOyyaroUMxXxcs  IpeIycMaTpUBaeT  OLCHUBAaHUE
IPOMEXYTOUHBIX M OKOHYATENbHBIX Pe3yJbTaToB oOyueHHs 1Mo aucuumuinHe. OHa BKJIIOYaeT B
ceost:

-9K3aMeH — (OpMa OLIEHKH 3HAHUH, MOJyYEHHBIX OOYy4YaIOLUIMMCS B MPOLECCEe U3YYEHUS
BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHONU pabOThl, CIIOCOOHOCTH MPUMEHSTh
UX JUIsl pElIeHHs IPaKTUYECKMX 3aJad. OK3aMEH, KakK IPaBWJIO, IPOBOAMUTCS B IEPHOL
HK3aMEHALIMOHHOW CECCHUU U 3aBEepIIAeTCs] aTTECTAllMOHHOW OLEHKON «OTJIIMYHO», «XOPOIIOY,
«YZAOBIIETBOPUTEIBHO», «HEYJOBIETBOPUTEIBHO». JK3aMEH MOXET IPOXOAUTH B BHJIE YCTHOTO
OIpoca UM TECTUPOBAHUS.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




