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AHHOTaAIUA

Jucuunnuna «Pu3nka» BXOIUT B 00pa30BaTEIbHYIO MPOTrPaMMy BBICILIETO 00pPa30BaHUS
— mporpamMMy OakajaBpuara II0 HampaBJIEHUIO MOAroToBKH/ crenuanbHocT  20.03.01
«TexnochepHnas 0e30macHOCThY» HaNpPaBICHHOCTH «VHKeHepHas 3alUTa OKPYKAIOIIECH CpeIbl».
JuctummHa peanu3yercs kadempoit «Ne3y.

JlucuuniauHa HaleneHa Ha (GOpMUPOBAHKE y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIINMI:

VYK-1 «CrnocobeH ocyliecTBIATh MOUCK, KPUTHYECKUM aHAIW3 U CUHTE3 HMH(OpMaIUH,
MPUMEHATh CUCTEMHBIN TOJIXO/ ISl pEIICHUS TOCTABICHHBIX 33]aW»

VYK-2 «CnocoGeH ompenensTh Kpyr 3agad B paMKaxX MOCTAaBICHHOW eI W BBIOMpaTh
ONTHUMAaJIbHbIE CIOCOOBI MX PELICHUS, UCXOS U3 ACHCTBYIOLIUX MTPABOBBIX HOPM, UMEIOLTUXCS
PECYPCOB U OrPaHUYEHUID)

CopepxaHue TUCIUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C MpoOIeMaMu 001t
bu3uku.

[IpenogaBanue AUCHUIUIMHBI IpeIycMAaTpUBAET Cieayromue (QopMbl OpraHU3alUH
y4eOHOTO0 Tpoliecca: JIEKIUH, JabopaTopHbie pabOThI, MPAKTHUYECKUE 3aHITHS, CAMOCTOSATEIbHAS
paboTta 0OyUaromerocs.

[IporpaMMoil TUCHUIUIMHBI NPEIYyCMOTPEHBI CIEAYIOUIME BHIbI KOHTPOJSA: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTalus B popMe dK3aMeHa.

OO0masi TpyI0EMKOCTh OCBOCHUS JHCIUILIUHBI COCTaBlsieT 12 3adeTHhIX eawHwmIl, 432
qaca.

SA3bIK 00yUYeHUS 10 AUCIUTUIMHE KPYCCKUMN »



1. TlepedyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS IO JUCIUILIAHE

1.1. Ilenun npenomaBaHusi AUCUUTUIAHBI

-TMIOTy4YeHHE CTYJEHTaMH HEOOXOIMMBIX 3HAHUI M HABHIKOB B 00JACTH E€CTECTBEHHBIX
HayK;

-TIpE/ICTaBIICHUE BO3MOXHOCTH CTYACHTAM pPa3BUTh M TPOJCMOHCTPHPOBATH HABHIKU B
U3MEPEHUSIX, BBIYMCICHUSX U 00paboTKe pe3yabTaTOB U3MEPEHUN;

-CO3JIlaHUE TIOJICPKUBAIONICH 00pa30BaTEIBHON Cpeibl TPENOJaBaHUs I OCBOCHUS
TEXHUYCCKUX JTHCIUILIHMH.

1.2. JlucuurmuivHa BXOJUT B COCTaB 005S3aTeNbHON 4acTH 00pa30oBaTeNbHOM MPOTPaMMBbI
BhIcuIero oOpa3oBanus (ganee — OI1 BO).

1.3. IlepeueHb IUTAHUPYEMBIX PE3YyJIHTATOB OOYUCHHS 11O TUCIUTIIMHE, COOTHECCHHBIX C
IUTAaHUPYEeMBbIMH pe3ynbratamu ocBoeHus: OI1 BO.

B pesynbraTe M3y4deHHS TUCIUIUIMHBI OOYYArOIIMICS JODKEH O00IaNaTh CIEAYIONUMHU
KOMIICTCHIIMSIMH HJTH MX 9acTIMA. KOMIIETCHIINH U WHANKATOPBI UX TOCTHIKEHUS TIPUBEICHBI B
tabnwue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIIUN U MHAUKATOPOB UX JTOCTHKEHUS

Kareropus Kongu
Kon n HaumMeHoBaHu€e WHIUKATOPA JOCTUXKEHUS
(rpymma) HaNMEHOBAaHHE
KOMIIETEHITNH
KOMIIETEHI[NHU KOMIIETEHIINHA
YK-1 Cnocoben VK-1.3.2 3HaTh aKkTyalbHbIE POCCUICKHE U
OCYILECTBIISATh 3apyOexxHbIe UCTOYHUKU WH(GOPMAIIUHU AJIS PEIICHUS
MTOUCK, KPUTHUUECKHI | TIOCTABICHHBIX 3aa4, TPUHITUIIBI 0000IIeHUS
aHaJIu3 U CUHTE3 uHbOopMaIuu
YHuBEpcanbHbIE .
KOMIICTEHITHH nHpopManuu, VK-1.Y.2 yMeTh OCyIECTBISITh KPUTHUECKHUI aHATU3
MIPUMEHSATD Y cuHTe3 UHGOPMAIUH, TOTYYCHHON U3 Pa3HBIX
CHUCTEMHBIN MOIX0/T | UCTOYHUKOB, /ISl pEIICHUS TTOCTABICHHBIX 33/1a4
JUTSL pelieHust VK-1.B.2 BiageTh HaBBIKAMU CUCTEMHOI'O ITOJIX01a

IOCTAaBJICHHBIX 3aJ4a4 | IJId pCIICHUA MOCTABJICHHBIX 3aaa4

VK-2 Cnocoben
OTIPEICIIATh KPYT

3a/1a4 B paMKax VYK-2.3.1 3HaTh BUJBI PECYPCOB U OTPAHUYEHUS IS

IIOCTABJICHHOW LIEJM | PELICHMs ITOCTABJICHHBIX 3aJa4

U BBIOMpAThH VYK-2.V.1 ymeTs NpoBOIUTH aHAIN3 ITOCTABJIEHHOM

ONTUMAaJIbHBIE enu 1 GopMyJIMpOBaTh 3a/1a4u, KOTOPHIE
YHuBepcanbHbIe I (bopymp FaTm, p

CIOCO0BI UX HE00XO0AUMO PELIUTh ISl €€ JOCTHXKEHUS
KOMITETCHIIN T

pemienus, ucxond u3 | YK-2.Y.3 ymeTs BbIIBUTaTh allbTEPHATUBHBIE

JENCTBYIOLIUX BapHUaHTHI ACUCTBHI C 1eNbI0 BBIOOPA ONTUMAIBHBIX

IIPABOBBIX HOPM, CIOCOOOB peLIeHUs 3a/jay, B TOM YHCJIE C TIOMOLIbIO

HMEIOIINXCS IU(POBBIX CPENICTB

pecypcoB u

OrpaHUYCHUN

2. Mecro aucuuminHel B cTpykType OIl
HucnurninrHa MoXeT 0a3MpoBaThCs HA 3HAHUAX, paHEE MPUOOPETEHHBIX 00YUYaIOIIUMHCS
P U3YUYCHUH CIEAYIOUIUX JUCIIUTILINH:
— MareMarudeckuil aHaau3
— Jluneiinas anredpa
— Teopus BepoaTHOCTEN
3HaHUs, TOJNyYEHHBbIE NPU U3YUYEHUU MaTepuaia JaHHOW [HUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENILHOE 3HAUEHHUE, TAK U MOTYT MCIIOJIH30BAThCSI MPU U3YUYECHUHU APYTUX TUCIUTUIHH:
— Okonorus
— DNEeKTPOTEeXHUKA



— DJEeKTpOHUKA

3. OOBeM H TPYIO0EMKOCTh AUCIHILTAHBI
Nanaple 00 00mEeM oO0beMe NUCIUIUIMHBI, TPYJOSMKOCTH OTICIBHBIX BUIOB y4eOHOU
PpaboThI IO TUCIUIUTHHE (M pactpeie]ICHHe dTOW TPYAO0EMKOCTH 10 CEMeCTpaM) MPeICTAaBICHBI B
Tabauie 2.

Ta6muia 2 — O0beM U TPYJOEMKOCTh JUCIUTUTHHBI

. TpyaoeMKOCTb 0 ceMecTpam
Bun yueOHoit paboThl Bcero Nol NeD Ne3
1 2 3 4 5
Oowan mpyooemKkocmsp OuCUUnIUHLL, 12/ 432 4/ 144 4/ 144 4/ 144
3E/ (dac)
U3 Hux uacos npakmuueckol n0020mosKu
AyoumopHnvie 3auamus , BCETo yac. 204 68 68 68
B TOM YHCJIE!
nekruu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3anstus (113), 51 17 17 17
(dac)
nabopaTtopHbie padotsl (JIP), (dac) 51 17 17 17
KypcoBoii npoekt (padora) (KII, KP), (uac)
9K3aMeH, (4ac) 135 54 45 36
Camocmoamenvnaa paboma, Bcero (4ac) 93 22 31 40
Buo npomescymounoii ammecmayuu: 3a4er, OK3., IK3. 9K3.
mud¢. 3ader, sk3ameH (3auer, Jdudd. 3auy, k3., OK3.
DK3.*%*) OK3.

EE

IIpumedanue: kaHAUIATCKHIA SK3aMeH

4. ConepxaHue TUCIUILIIAHbBI
4.1. Pacnpenenenve TpyJOEMKOCTH AUCIUILIAHBI 10 pa3/iesiaM | BUJaM 3aHATHI.
Paznenm, TEMBI JUCHHUIIJINHBI U UX pr,)lO@MKOCTI) HpI/IBe)IeHI)I B Ta6J'II/IHe 3

Tabnuna 3 — Pa3iensl, TeMbl AUCHUIIINHBL, UX TPYAOEMKOCTh

P Jlekumu 113 JIP KII CPC
a37IeIIbl, TEMbI JTUCIUTTITHHBI (ac) (C3) (aac) (sac) | (wac)
Cemectp 1
Pasznen 1. Mexanuka 12 5 5 10
Pasnen 2. Konebanus 1 BOJHBI 12 5 5 10
Pasnen 3. MonekynspHas Qpusnka 10 7 7 12
Htoro B cemecTpe: 34 17 17 22
Cemectp 2
Pazpen 4. DnexkrpuyecTBO 12 5 5 10
Pazgen 5. Maraetnsm 12 5 5 10
Pazpen 6. OnTuka 10 7 7 11
Uroro B cemectpe: 34 17 17 31
Cemectp 3
Pasznen 7. KBanToBas onTuka 12 5 5 10
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Pasnen 8. KBanToBast MexaHuKa 12 5 5 15

Pasmen 9. Cratuctudeckast pusnka 10 7 7 15
Hroro B cemectpe: 34 17 17 40
Hrtoro | 102 51 51 0 93

[IpakTrueckass TOATOTOBKAa 3aKJIOYAETCSs B  HEMOCPEICTBEHHOM  BBINMOJIHEHUU

00yJaronuMucs

ONpEAENEHHBIX  TPYNOBBIX  (YHKIMI,  CBSI3aHHBIX C  Oynymiei

po(heCcCHOHATBHOMN NeATeTbHOCTBIO.

4.2. CopaepxaHue pa3/ieoB U TEM JICKIIMOHHBIX 3aHSTHI.
Coneprxanue pa3iesioB U TEM JICKITMOHHBIX 3aHITHI MPUBEACHO B Ta0IHUIIE 4.

Ta6nuia 4 — ConepxaHue pa3aesioB U TEM JEKIIMOHHOTO UK

Howmep paznena

Hazpanue u COZICPKAHUE pa3acJIOB U TEM JICKIIMOHHOTO ITUKJIA

Pazgen 1.

Mexanuka

[Ipenmer wMexaHuku. Mexanuyeckoe ABWKeHHE. [loHATHE
COCTOSIHUSI U JETEPMUHHM3M B KIIACCUYECKOW MEXAaHHMKE. YPaBHEHUS
NBW)KEHUA. ['paHUIbl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH.
PenstuBuCcTCKas U KBAaHTOBAs MEXaHUKa

Kunematnka nBwkeHus MarepuanbHO Toukd. CKOpOCTh U
yckopenue. HopMasibHOE M KacaTelbHOE YCKOpeHHs. Panumyc KpHUBU3HBI
Tpaektopuu. OCHOBHasl 3ajada KUHEMAaTUKH MaTEPHAIBHOM TOYKH.
Kunemaruka nBuxeHns abCOMOTHO TBEpAOro Tena. Bpaiienue TBepaoro
TeJla BOKPYI HEMOJBM>KHOM OCH. CBSI3b JIMHEHMHBIX M YIJIOBBIX BEJIMYMH
IIPY BPALLATEILHOM JIBUKEHUM.

Wueprmansubie  cucteMbl  orcueta.  OCHOBHBIE  3aKOHBI
KJaCCUYEeCKOH JMHAMHUKM - 3akoHbl HproTrona. OcHoBHas 3ajada
JUHAMUKN MaTepuajbHOW TOYKH. HemHepuuaibHbIE CHCTEMBI OTCUETA.
Cunbl uHepuuu. 3aKOH COXpaHEeHHMs umnyibca. LleHTp Macc u ero
nBrkeHue. CucreMa eHTpa macc.

Mexanuueckass pabota W MOIIHOCTb. KuHeTHdeckas >Heprus.
[Tons cumn. KoHcepBaTMBHBIE W JHUCCHUNATHUBHBIE CHJIBL Y CIIOBHE
MOTEHUUAIBHOCTH  TOJIA CUJI. 3aMKHYThIE M HE3aMKHYTHIE CHCTEMBI.
[TorenmmanpHass sHeprus cucTeMbl. CBs3b MEXIYy MOTCHIIHATHHOU
SHEpPruel U T0JIeM KOHCEPBATHBHBIX CHJ. 3aKOH COXpaHEHUs
MEXaHU4eCKOM d3Heprur. CUCTeMbl EIUHUII.

MOMEHT CuiIbl U MOMEHT UMITyJIbCa. Y pABHEHHE MOMEHTOB. 3aKOH
COXpAaHEHUsT MOMEHTa HUMIyJibca. MOMEHT HMMIyJbCa TBEPAOro Teja
OTHOCUTENILHO HEMOABMXKHOM ocu. MomeHT wuHepiuu. OCHOBHOE
yYpaBHEHUE JMHAMUKHM BpalaTeIbHOrO JIBUJKEHHUSI TBEPIOIO Tea.
Kunernueckass sHeprus BpamarolIerocs TBEPIOro Teja. YpPaBHEHUS
JBUKEHUS U YCIOBHS paBHOBECHS TBEPAOIO TEa.

[Ipunnun otHocutenbHOCTH [anunes, mpeodbpazoBanus [ anues.
[Toctynatel crenuanbHOM TeOpUM OTHOCUTENbHOCTH. [IpeobpazoBanus
Jlopennia u cnenctBuss U3 HuX. OCHOBBI PEISTUBUCTCKOM MEXAaHUKH.
WNutepBan, ero mMHBapHMaHTHOCTh. PensiTuBUCTCKUIT uMITyJbCc. OCHOBHOE
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YpaBHEHUE  pEIATHUBUCTCKOM nuHaAMUKU. KuHerwdeckas »Heprus
pensTUBUCTCKOM yacTulbl. CBsi3b Macchl W 3Hepruu. CBs3b MEXIY
SHEpPTUEeH W HUMITYJIbCOM dYacTullbl. OCHOBHBIE HJIEW OOIelH Teopun
OTHOCUTEJIbHOCTH

Pa3nen 2

duznka KojaedaHuil ¥ BOJH

["apmonunyeckuit u AHTapMOHUYECKUI OCIUJUISITOP
(MaTeMaTU4eCKHi MasTHUK, (PU3UYECKH MasTHUK, KOJEeOaHUs TOJ
nercTBueM ympyrou cuiibl). CiioxeHue konedanunii. DU3n4ecKuid CMBICIT
CHEKTPAILHOTO pa3IoXKEHUS. Juddepennmanbaoe ypaBHEHUE
koneOanuii. CBoOomHBIC, 3aryxaromue KojeOaHus. BbIHYXIeHHBIC
koneOanus. PezoHaHc.

Kunemartnka BOTHOBBIX MTPOLIECCOB (IUIOCKUE U ChepUUIECKre
BOJIHBI). BomHOBOE ypaBHeHnue. [IpuHnum cyneprno3uuu. JHeprus
BOJIHBI. [ToToK sHEeprun. UHTEHCHBHOCTH BOJHBI. CTOA4Yast BOJIHA. 3BYK.
OCHOBHBIE XapaKTEPUCTUKU 3BYKOBOU BOJHBI. D dexT [Jomnepa mis
3BYKOBBIX BOJIH

Paznen 3

MonekysipHas Gpusuka

TepmoaunaMuueckue coctossHus U npoueccsl. [Tonarue pyHkuun
cocrosiHusl. BayTpenuss sHeprusa. KommuectBo termotsl. Paborta Tenma
OpU U3MEHEeHMM ero obbema. IlepBoe Hadano TEpMOJUHAMUKH.
Temmeparypa © BHYTPEHHSII DJHeprus Kak (yHKIUS COCTOSHHA.
TermmoeMkocTs. DHTponus. BTopoe u TpeThbe Havaia TEPMOJIUHAMHUKH.
Teopemsr Kapno. 3akon Bo3pactanus suHTpornuu. [lopsaok u 6ecropsiiok
B nipupoze. TepmoanHamuueckue GyHKIUU.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSS DHEPIUS,
TEIUIOEMKOCTH, ypaBHeHHE ajauabaTel, paboTa MpHU  pa3IUUYHBIX
nporeccax, HTpomnus). BepostHocTe W QuykTyanun. Pacnpenenenus
Makcemna. CKOpOCTH  TEIUIOBOTO  JBWXKEHUS MOJeKysl. CpenHss
KMHETHYeCKasi dHeprus Mojekys. OCHOBHOE ypaBHEHHE KHHETHYECKOMN
TEOpuu HjaealbHbIX ra3zoB. Pacnpenenenue bonblimana. DHTponus u
BEPOATHOCTb. Da30Bble PABHOBECHS W IPEBPALLEHUSA. DIEMEHTBI
HEPABHOBECHOM TEPMOJAMHAMUKH. SIBICHMS IIEpEeHOCA, KUHETHYECKHE
apneHus. KonaeHcupoBanHoe cocrosHue. KuHematuka M JHMHaMUKa
JKUIKOCTEH U ra3oB.

Pasnen 4

DIeKTPUUYECTBO.

DIEKTPOCTaTHKA B BAKyyMe. 3aKOH COXPaHEHUS JICKTPUICCKOTO
sapsina. 3akoH Kynona. Cuctemsl enuHuu. llpuHnun cynepno3uiuu.
CHucTeMbl 3apsHKEHHBIX YacTHIl. OJEKTPUYECKUW aumnosib. Pabora cui
DIIEKTPOCTATHYECKOTO  mojisi. TeopemMa 0  UUPKYJISLUU — BEKTOpa
HaNPsDKEHHOCTH. [ToTeHIMaTbHOCTh  AJIEKTPOCTATHYECKOTO  ITOJIS.
HanpspkeHHOCTh M TIOTEHITMAN AJICKTPOCTATHYECKOTO TOJS. CBSI3b MEXKITY|
Humu. Teopema ['aycca uisi 3JEKTPOCTATHUECKOTO TOJII B BaKyyMe.
[ [pumenenune Teopemsl ['aycca K pacuery mosien.

DNeKTpocTaTUKa B BelIecTBe. TUITBl AUAICKTPUKOB. [lonspusamms
IueKkTpukoB. CBOOOAHBIE W CBA3aHHBIE 3apsiabl. JMdneKkTpuyeckas
BOCIIPUUMYHMBOCTh. JIMdieKTpudecKkas MPOHUIIAEMOCTh. DJIEKTPUUYECKOE
cmenienue (MHAyKIUs). Teopema ["aycca mjis SIEKTPUYECKOTO TOJS B
JIUAJICKTPUKE. YCIOBHSI HAa TpaHMIE pasjiera JIBYX IUAJIEKTPUKOB. [loig
BHYTPH TIPOBOJHMKA M y ero mnoBepxHoctu. OOmas 3agada
AIEKTPOCTATUKHU. DICKTPOEMKOCTh IIPOBOTHUKA.

Konnencaropsl. DHeprusi CUCTEMBI DSJIEKTPUUYECKUX 3apsiIOB.

DHeprust 3apspKeHHOro mpoBogHUKAa. OO0bEeMHas IJIOTHOCTh JHEPTUu




AIIEKTPUYECKOTO OIS,

VYcroBust  CyIIECTBOBaHMS DJEKTPUYECKOIO TOKa. Y paBHEHHE
HETPEPHIBHOCTH. JIEKTPOIBMKYIIAs cuia. HemoTeHnHaabHOCTh OIS
CTOpOHHMX cui. 3akoHbl Oma u JDxoyns-JIeHna B MHTErpanbHON U
g depeHranbHol popmax.

Paznen 5

DNeKTpoANHAMUKA

MarnuTtocTtaTika B BEILECTBE. HamMaran4yeHHOCTBb.
MonekynspHble TOKA. MarHutHass BOCHPUUMYHUBOCTh. MarHuTHas
npoHunaemMoctb. HampshkeHHOCTh MarHutHoro mnojis. /lnamarneruku,
napaMarHeTuku, QeppomarHeTuku. Teopema O HHPKYJISIIMH BEKTOpPA
HANPSKEHHOCTH MAarHUTHOT'O TOJIst (MHTerpajibHas v quddepeHiuanbas
¢dbopMbI). YCIIoBUS Ha TPAHULIC JBYX MarHETUKOB.

3akoH ®dapapes. [IpaBuno JleHnna. CaMOuHIyKIHUS.
WupyktuBHocTh. B3aumuas wuHnykuus. B3aumHas MHIYKTUBHOCTD.
OO0beMHas IUIOTHOCTh DHEPrMM  MarHuTtHoro mnois. Buxpesoe
anekrpudeckoe mnoje. Tok cMenienus. Cucrema ypaBHeHMM Makcesuia
Marepuanbhabie ypaBHeHusi. KBazucrannonapHeie Toku. IHBapHaHTHOCTD
ypaBHeHWH MakcBensia OTHOCHUTENIBHO mpeoOpasoBanuii  JlopeHria.
ITpyHIMI OTHOCHUTENBHOCTH B 3JIEKTPOIUHAMUKE.

Pa3nen 6

Ornruka.

BonHOoBOe ypaBHeHUE ISl DJIEKTPOMArHUTHOW BOJHBI. CBOWCTBA
ANIEKTPOMArHUTHBIX BOJH. Bekrop IlokHTHHra. MIHTEHCMBHOCTH CBeTa.
Oddexr [Hommepa ans 3IEKTPOMArHUTHBIX BOJH. OTpaxeHue u
npeiaomsienue cBera. OnTtuueckoe wuzoOpaxenue. I[Ipunmun depma.
Wntepdepennust  cBera. KorepeHTHOCTh M MOHOXPOMATHYHOCTb.
Hudpakmus ceera. [Ipunaiun ['oiirenca-Openens. Meton 300 Openens.
Hudpakmus @paynrodepa Ha mend ©U AUPPAKIIMOHHON pEIIeTKE.
['onorpaduu. EcTecTBeHHBI M MONSIPU30BaHHBIA CBeT. 3akoH Maitoca.
[Tonstpuszanus cBeta pu OTPa)KEHUHU U MIPENOMIIEHUHU. 3aK0H bprocrepa.
JBoiiHoe nyuenpenomsieHue. HopMmanbHas W aHOMallbHasi JUCHEPCHSL.
dazoBast u rpynmnosas ckopoctu. ®opmyna Panes. Onementsr @ypbe -
ONTHUKH.

Pa3nen 7

KBanTOBas ontuka

TennoBoe u3nydenue Tten. 3akoH Kupxroda. 3akoHBI H3ITyueHHS
abcomoTHO uyepHoro Ttena. KeanroBas rumote3a u (opmyna I[lnanka.
KBanToBass ontuka. ®Dotoddpdekr, omnbitel CroneroBa. DOTOHHI.
HaBnenue cBeta. KopmyckynspHO-BOJTHOBOW Jyaiau3M Jjsi CBeETa.
O¢pdexr Komnrona.

Pa3nen 8

KBaHTOBas MexaHuka

Teopus bopa. Onbitet ®panka u Iepua. KopmyckymsipHo-
BOJIHOBOM Jyanu3M MuKpodacTtul. l'unore3a ne bpoitnsg. ®das3oBas u
rpynmnoBas CKOpocTu BoJiH e bpoiinsa. BonHoBoii naker. Cratuctuueckoe
UCTOJIKOBaHWE BOJH Jne bpoina. IlpuHnun  HeomnpeneneHHOCTH
[eiizenbepra. BomHoBast (yHKIMs, ee OCHOBHBIE CBOiCTBa. Omeparopbl
¢u3nvyeckux BeNIWYMH. BpeMeHHoe U CTallMOHApHOE ypaBHEHHE
[IpeauHrepa, KBaHTOBBIE COCTOSAHMS. KBaHTOBBIE YpaBHEHUS ABUKECHUSI.
CBoOogHas yactuma. Yactuia B OSCKOHEUHOW TMOTEHIIMATBHOW sIME.
KBanrtoBeiii ocumsmiarop. HyneBas osHeprusi, HyseBble KojeOaHUs.
[IpoxokneHre YacTUIBI 4Yepe3 IMOTEHIUAIbHBIN Oapbep. TyHHEIbHBIH
¢ dexr.

AToM BoJOpoJa B KBaHTOBOW MexaHuke. KBaHTOBBIE umcIa.
OpOuTaIbHBI MEXaHWYECKUH W MAarHUTHBIH MOMEHTHI DJICKTPOHA B




atome. OpOurtanpHOoe rupomaraHutHoe oTHomeHue. Omnwir IlTepHa u
I'epnaxa. Cnun snektpoHa. [IpuHIMI TOXAECTBEHHOCTH MHUKPOYACTHIL.
®epmuonbl U 0030HBL. CHUMMETpUS BOJHOBOM (PYHKIMH CHCTEMBI
onuHakoBbiX dYactull. llpunnun Ilaymu. OObsicHEHHME TNEPHOIUYECKON
cucreMsl 351eMeHToB JI.M.MenneneeBa. DHepreTHUECKUid CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupoa XUMUYECKOM CBSI3H.

Pasnen 9 Craructuueckas Gpuzuka

Craructuueckuii meton. @a3zoBoe npocTpaHcTBo. Pacnpenenenue
['n66ca. Cratuctuueckoe UCTOIKOBaHUE SHTponuu. CBOOOHAs SHEPTHUSL.
CraTuCTHYECKOE OIMCAHUE KBAHTOBOW CHUCTEMBI, pa3iIu4Me  MEXIY
KBaHTOBOMEXaHUYECKOU u CTaTUCTUYECKOU BEPOSATHOCTSIMH.
Knaccuueckas CTaTUCTUKA Makcsemna-boasnmana. KBanrtosnie
craructuku @epmu-Jupaka u boze-OiiHmTeiina. CpaBHEHUE PA3IMYHBIX
CTaTUCTUK.

Pacnpenenenne @epmu-llupaka s 3JIEKTPOHHOTO  rasa.
OnexkTpoHbl B Kpuctayax. OHeprus @Depmu, BBIPOXKIECHHBIA U
HEBBIPOKJEHHBIN  3JIEKTPOHHBIM ra3. DIEKTpOHHAs TEMIOEMKOCTb.
TennoeMKoCTh KpHUCTAIMYECKOM pemeTkd. Kiaccuyeckas Teopus,
teopus DiiHmTeiHa u Jle6as. ®ononbl. DOTOHHBIN ras.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHITUS
TeMmbl mpakTUYECKUX 3aHATHH U UX TPYJTOEMKOCTb IPUBEJCHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYJIOEMKOCTb

M3 Hux
N : TeMbl MPAKTUYECKUX Dopuei Tpyn0emMKOCT | IPaKTHIeCK Ne pasaena
0 SAHSTHIA MPaKTHYECKHUX , (4ac) ol JIUCIIHUII-
/1 3aHsTHI IIOATOTOBKH JINHBI
, (4ac)
Cemectp 1
Kunematuka u pguHamuka | Perrenue 3amau 2 2 1
1 | maTepraIbHON TOYKHU
Runematnka u pguHamuka | Pelnenue 3amau 3 3 1
2 | abCOMOTHO TBEPAOTO TEa
GnenuanbHas teopus | Pemenue 3agau 3 3 1
3 OTHOCUTECIHHOCTH
Kunemarnka ®W auHaMmuka | Pemenue 3amau 3 3 2
4 | konebaHM
XapakTepuCTUKH BOJIHOBBIX | PemieHue 3agau 3 3 2
5 MPOIECCOB
®lonekynspHo- Pemenue 3agau 3 3 3
6 | KHHETHYECKasl TEOPHs
CemecTp 2
HanpsixeHHOCTh 1 Pentenune 3amau 3 3 4
1 | moTenmman
AJIEKTPOCTATHYECKOTO OIS
JABVKEHNE 3apsyKEHHBIX Pemenne 3amau 2 2 4
2 | yacTuIl B
AJIEKTPOCTATHYECKOM I10JIE
AusnexTpuku B | Pemrenue 3agau 2 2 4
3 | DIAEKTPUUECKOM noJje.
Konnencaropsl




X apakTepucTuku Pemenue 3amau 3 3 5
4 | BIEKTPUYECKOr0 TOKa
Hunykuus MargutHoro | Pemenune 3amau 3 3 5
5 | mons. Cwiibl B MarHUTHBIX
TTOJISIX
$axkoH snexkTpomarHuTHOU | Perenue 3amau 2 2 5
6 | maaykiuu ®@apanes. Pabora
B MarHUTHBIX MOJISIX
Mutepdepenus, Pemenue 3amau 2 2 6
7 | nudpakuus, noaspu3anus
Cemectp 3
Tennosoe n3nyudeHue, | Pemenue 3amau 2 2 7
1 | oroaddexr
Addext Komnrona, | Pemenue 3amaq 3 3 7
2 | cBoiicTBa ()OTOHOB
AtoMm Bojoposa | Pemenue 3amau 3 3 8
3 | .Iloctrynarst bopa
@ooTHolIEHUE Pemenue 3anau 3 3 8
4 | HeompeeNTeHHOCTEN
I'eitzenOepra, BOIHBI 1€
bpoins
Ypasuenue  Illpeaunrepa | Pemenue 3agau 3 3 8
5 | IloTennuanbHble Oapbepsl
KBanToBas craTucTUKA Penrenue 3amau 3 3 9
6
Bcero: 51
4.4. JlabopaTOpHBbIC 3aHATHUS
Tewmpbl J1abopaTOPHBIX 3aHATUH M UX TPYIOEMKOCTh PUBEICHBI B TAOIHIIE 6.
Tabnuna 6 — JlabopaTopHble 3aHITHS U UX TPYJIOEMKOCTb
No "3 Hux | Ne
n HaumenoBanue 1abopaTopHBIX paboT Tpynoemrocte HpaKTUHCECKo | pasicia
, (qac) W OJITOTOBKH, | TUCITHTIII
n/m (4ac) UHBI
CewmecTp 1
Mastauk Makcsemnia 4 1
1
HakJIOHHBIN MasTHUK 4 2
2
L TOJIKHOBEHHUE 11apOB 3 1
3
MaTeMaTHIECKU U 0OOPOTHBIM MAITHUKH 3 2
4
Pnpenenenue ckopocTr 3ByKa B BO3IyXe 3 3
5
CewmecTtp 2
Onpenenenue 3JIEKTPOEMKOCTH 4 4
1 KOHJEHCAaTopa
YccnenoBaHue penakCaMOHHBIX KoJeOaHui 4 4
2




3 Onpenenenye ropu30HTAIBLHOM 3 5
COCTABJISIOLIEH HANPSKEHHOCTH MarHUTHOTO
noJis 3eMiu
4 Onpenenenue yIenbHoro 3apsia 3J€KTpoHa 3 5
Konsna HeroTona 3 6
5
Cemectp 3
IIpoBepka 3aKOHOB TEIIOBOTO U3ITyUYEHUS 4 7
1
Buemnuii potoapdext 3 7
2
Dddexr Xonna B repManuu 4 9
3
Drpenenenue noTeHInanoB Bo30yKICHUS 3 8
4 aTOMOB
1 Onpenenenue IMPUHBI 3 9
5 3alPEIEHHON 30Hbl OJYIIPOBOJIHMKA
Bceero: | 51

4.5. KypcoBoe npoeKkTHpoBaHUe/ BBITIOTHEHUE KYPCOBOM pabOThI
Y4eOHBIM IIJIAHOM He TIPEIyCMOTPEHO

4.6. CamocrosTenpHasi paboTa 00ydarouuxcs
Bunbl caMocTosTeNbHON pabOTHI B €€ TPYA0EMKOCTh IPUBEICHBI B TabIuUIE 7.

Ta6mumia 7 — Bugsl caMOCTOSITEIbHON pabOThI M €€ TPYI0EMKOCTh

N Bcero,| Cemectp 1, | Cemectp 2, | Cemectp 3,
Bun camocTosiTenbHOM paboThl
qac qac qac qac
1 2 3 4 5
N3y4yeHue TeopeTuuecKoro 31 3 10 10
Matepuana auciurinasl (TO)
[ToaroroBka K TEKyIeMy KOH TPOJIIO
ycneBaemocTH (TKY) 31 8 10 15
[TonroroBka K NpoMeXyTOUHOMN
arrectauu (I[1A) 31 6 1 15
Bcero: 93 22 31 40

5. IlepeyeHp y4eOHO-METOIUYECKOTO 0OECTICUCHIS

JUIS CAMOCTOSITENTEHON PabOThl 00yYaroIUXCs MO AUCUUIUIAHE (MOJTYJIIO)

qu6HO-MeTO,Z[I/I‘ICCKI/IC Marepualibl OJIA CaMOCTOSITEILHOMI pa6OTBI o6yqa101u14xc>1 YKa3aHbl B

o.a. 7-11.

6. IlepeueHb MEYATHBIX U AIEKTPOHHBIX YUEOHBIX U3JaHUN
IlepedeHb neyaTHBIX U 2JEKTPOHHBIX YUEOHBIX U3/1aHUI NpUBEEH B TaOIuIEe 8.
Tabmuua 8— [lepeyeHb nevaTHBIX U IEKTPOHHBIX YUEOHBIX U3TaHUI



admin
Штамп


Mudp bubnuorpaduueckas cepiika / URL ampec KonuuecTBo 3K3eMILIAPOB B
o6ubnuoTexe
(KpoMe 3JIEeKTPOHHBIX
9K3EMILISPOB)

[53(079)] CagenweB U.B. Kypc o6mieit pusuku: YueOnoe mocodue | ®O(4), 'C(94), TCU3(1)
B 3 1.2014. T.1. Mexanuka. MonekymnspHas pu3nka

[53(079)] CagenweB U.B. Kypc obmieit pusuku: Yuednoe mocodue | ®O(4), ['C(94), TCU3(1)
B3 1.2014. T.2. OnextpudecTBo 1 MarHeTu3M. BoiHBL.
Onruka.

[53(075)] CagenbeB U.B. Kypc obmieit duszuku: YuebHoe mocoone | ®O(4), 'C(91), 'CU3(1)
B 3 1. 2014. T.3. KBanToBas ontuka. AToMHast pU3HKA.
®dusuka TBepaoro Tena. Gusmka aTOMHOTO siipa U
3JIEeMEHTaPHbBIX YaCTHII

[53(075) C12 | CaBenbeB 1.B. Kypc ¢usuku: YuedHoe mocodue B 3.T. DO(2), I'C(98)
T.2. DnextpuyectBo. Kosnebanus u BonHbl. BosnHoBas
ontuka. 2008

[531 B&3] Hponos U.E. Mexanuka: OcHOBHBIC 3aKOHBI. M.: ®us- I'C(133), I'CU3(1), IIT°(6)
Matiut, 2015

[53(075) Tpodumona T.U. Kypc ¢puzuku. 2007, dO(3), I'C(27

T76]

53(075) T76] | Tpodumona T.1. Kypc pusuxu. 2003 I'C(35), KJI(5) I'C(134),

[1I°(8)

[531 B&3] Hponos U.E. Mexanuka: OcHoBHBIE 3aKOHBI. M.: ®us- ['CU3(1), CO(1), @O(4)
MatTiauT, 2015 DO(2), I'C(66),

[ 537(075) Uponos UN.E. DnekrpomarnernzM. OCHOBHBIE 3aKOHBI. CO(1), II'(18)

N83] 2015

534.2(075) Uponos U.E. Bonnossie npotieccbl. OCHOBHBIE 3aKOHBI. DO(63), I'C(14), IIT'(8)

N83] 2015

530.145(075)
183

Uponos U.E. KBanTtoast pusuka. OCHOBHbIE 3aKOHBI.
2015

T'C(66), IIT(16)

[531 B83] Nponos N.E. ®usuka makpocucteM. OcHoBHBIE 3akoHBL. | DO(3), I'C(138), ITI'(30),
2015
7. IlepeueHb 3JEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTENbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOW ceTH «VHTepHeT», HEOOXOOUMBIX JUIsl OCBOCHUS JIUCIMILIMHBI

npuBe/eH B Tabimie 9.




Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPcOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTepHeT»

URL anpec HanmeHoBaHue
(http://lib.aanet.ru/) bubaunoreka I'VAII
http://Ims.guap.ru Odusznka |
http://lms.guap.ru ®dwusuka 2
http://Ims.guap.ru duznka 3

8. Ilepeuenp HHGOPMAIIMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr TpOrpaMMHOrO OOECTIEYCHHS, HCIHOIB3YEeMOro MpH OCYIIECTBICHUH
00pa3oBaTeNBFHOTO MpOoIiecca M0 AUCIHITIIHHE.
[lepeuenp UCMONB3yEeMOT0 IPOrPaMMHOTO oOecTiedeHus IpecTaBieH B Tadnuue 10.

Ta6mmuma 10— [lepeyenp mporpaMMHOTO 0OECTICYCHHS

Ne /1t Haumenosanmue

He npenycmorpeno

8.2. [lepeuenn WH(POPMAITMOHHO-CIIPABOYHBIX CHCTEM,UCITOJIb3YEMBIX npu
OCYILECTBJIEHNUU 00pa30BaTEILHOIO MPOIlecca MO JUCHUILITUHE

[lepeueHr HCHOIB3YEMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBICH B
tabnuie 11.

Ta6mmmma 11— [lepeyersr nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TexHUYecKas 0a3a
CoctaB  MaTepHalIbHO-TEXHUYECKOM  0a3bl, HEOOXOOUMOM Uil  OCYIIECTBJICHUS
00pa3zoBaTenbHOrO MpoIiecca 1Mo JUCIUIIINHE, TpeICTaBlieH B Tabymiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHHUECKOH 0a3bl

10. Ouenounsle cpeAcTBa Uil IPOBEAEHUS IPOMEKYTOUHOM aTTeCTallMK
10.1. CocTtaB OLIEHOYHBIX CPEJICTBIUIA IPOBEJIEHUS MPOMEXKYTOYHOW aTTecTaluu
oOyyaromuxcs o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CoctaB O1IEHOYHBIX CPEACTB JUIsl MPOBEIECHUS TPOMEKYTOUHOM aTTeCTalllu

Bug HpOMeH(yTOqHOﬁ aTTeCTalnu HepequL OILICHOYHLIX CPCIACTB

OK3aMeH CnHcok BOIPOCOB K 3K3aMEHY

10.2. B kauecTBe KpHUTEpHEB OLEHKHM YpPOBHS CHOPMHPOBAHHOCTH (OCBOCHHMS)
KOMIETCHIINN OOYYalOIIMMUCS TPUMEHSETCS 5-0ayuibHas MIKaia OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeneHa B Tabiuie 14. B TeueHne cemectpa MOXKET UCIIOJIb30BAThCS
100-6amnpHast  mKana — MOAYJIbHO-PEUTUHTOBOW  CHCTEMBbl ~ YHMBEpPCHUTETa,  IpaBUIIA
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIMM JIOKaJIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Ta6muma 14 —Kpurepun onenkn ypoBHs ChOPMHUPOBAHHOCTH KOMITETCHITHI

O1eHKa KOMIIETEHIINU

Xapaktepuctuka choOpMUPOBAHHBIX KOMIIETEHITHIA
5-0aJuThbHAs IIKaja p p dopmup




O1ieHKa KOMIIETEHIINT

5-OajuIpHAas LIKaaa

XapakTepucTuka cOpMHUPOBAHHBIX KOMIIETEHLIUH

«OTIIMYHO»
«3a4YTCHO»

— oOyyvaronuiicss TIyOOKO W BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, [TOCIIEI0BATEIbHO U IPAMOTHO €0 M3J1araer;

— ONMpAsiCh HAa 3HAHUS OCHOBHOW W JIONOJHUTEIBHON JIUTEpaTypHl,
TECHO IPUBA3BIBAET YCBOCHHBIEC HAYYHBIE TIOJIOKEHUS C IPAKTUYECKOU
JeSITeIbHOCTBIO HAIIPABIICHMUS;

— yMeJi0 000CHOBBIBAET M apTYMEHTHPYET BBIIBUTAEMbIE UM HJIEH;

— JIeJIaeT BBIBOJIBI M 0000ILEHMS;

— CBOOOJIHO BJIAJICET CUCTEMON CIIEUAIN3UPOBAHHBIX MOHATUH.

«Xopouio»
«3a4YTCHO»

— o0yJaromuiicss TBEp0 YCBOMII POTPAMMHBINA MaTepra, TPaMOTHO U
M0 CYIIECTBY W3Jaraer €ro, ONUpasCh Ha 3HAHWS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBAET YCBOCHHBIE 3HAHUSI C MPAKTHUUYECKOW J1€ATEIbHOCTHIO
HaIpaBJICHUS;

— apTyYMEHTUPYET Hay4YHbIC MTOJIOKEHUS;

— JIeJIaeT BBIBOJABI M 0000IIECHNS;

— BIIAJICET CHCTEMOH CIIeMATN3UPOBAHHBIX MTOHITHIA.

«YAOBJIETBOPUTEIIBEHO»
«3a4YTCHO»

— o0yyaroluiicss yCBOMJI TOJIbKO OCHOBHOW MpPOTpaMMHBIA MaTepuall,
[0 CYLIECTBY M3Jaraer €ro, Onupasch Ha 3HAHUS TOJHKO OCHOBHOM
JUTEPATYPHL;

— JIONYCKAeT HECYIIECTBEHHbIE OTMOKHU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPyJHEHUs B MPAKTUYECKOM MNPUMEHEHUU 3HAHUI

HaIpaBJICHUS;

— cnabo apryMEHTUPYET HayYHbIC MTOJOKEHNUS;

— 3aTpyAHseTcs B (GOPMYJTUPOBAHUHU BBIBOJIOB U 000OIICHUI;

— YaCTUYHO BJIaJIeeT CUCTEMOM cliellnalIn3uPOBAHHbIX MOHITHH.

«HCYAOBJICTBOPUTCIBLHO
«HE 3a4TCHO»

~

— oOyvaromuiics HE YCBOWJ 3HAUYUTEIBHOM YacTH MPOTPaMMHOTO
Marepuana,;

— JIOTTyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IIpH
PAacCMOTPEHUH MPOOIIEM B KOHKPETHOM HaIlPaBICHHH;

— MCTBITHIBAET TPYAHOCTH B MPAKTHUECKOM MPUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTHPOBATh HAyYHBIE MTOJIOKEHHS,

— He (HOpMYIHPYET BHIBOJAOB M 0000IICHHIA.

10.3. Tunosele KOHTPOJIBHBIE 3a/IaHUSI WIIH UHBIE MAaTEPHAIIBI.
Bomnpocs (3agaun) ans 3K3aMeHa npeJicTaBieHbl B Tabnuue 15.

Tabmuma 15 — Bonpocs! (3agaun) u1s 9K3aMeHa

Ne Kon
[Tepeuens BompocoB (3a7a4) A7 9K3aMeHa
n/n WHAMKATOpa
Cemectp 1
1 OcHoBHBIE KUHEMaTUUYecKue noHaTusi. Kunemaruka matepuansion | YK-1.3.2
To4KH. CKOPOCTh M YCKOPEHUE MaTepualbHON TOUKU
2 | YckopeHue npu IIOCKOM KPUBOJIMHENHOM JABH)KEHUN YK-1.¥.2
3 | KuaemaTtuka abCoJIFOTHO TBEPJIOTO TEJIA YVK-1.B.2
4 | CBs13b TMHEWHBIX U YTJIOBBIX BEJIMYHH YK-2.3.1
5 | O6o0b1IeHHBIC KOOPAWMHATHI M CTENIEHU CBOOO/IBI YK-2.V.1
6 OcHoBHas 3a7ja4a KHHEMATUKH JJIs MATEPUAIBHON TOUKHU YK-2.V.3
7 | 3akonbl HeroToHa YK-1.3.2
8 | 3axonsr Keriepa u 3aK0H BCEMUPHOTO TSITOTEHUS VK-1.V.2
9 | [lpuHuun nerepMuHU3Ma YK-1.B.2
10 | 3akoH coxpaHEeHUs! UMIIYyJIbCa YK-2.3.1
11 | Teopema 0 NBHIKEHUU LIEHTPA MACC YK-2.V.1




12 | 'paBuTaniMOHHAst M1 HTHEPTHASI MACCHI YK-2.V.3
13 | MoOMEHT cuiibl 1 MOMEHT UMITYJIbCA. Y PaBHEHUE MOMEHTOB YK-1.3.2
14 | 3akoH COXpaHEHUsI MOMEHTAa UMITYJIbCA VK-1.V.2
15 | CexTopuanbHas CKOPOCTh YK-1.B.2
16 | PaGoTa, MOIITHOCTh M KWHETUYECKAsI SHEPTHUS VYK-2.3.1
17 | [loTeHnmanbHble U HETIOTEHIIUAIBHBIE CHIIBI YK-2.V.1
18 [ToreHumanbHas 3HEPrUsl, 3aKOH COXPAHEHUsI MEXaHUUECKOM YK-2.V.3
SHEPTUu
19 | MomeHT uHepuuun YK-1.3.2
20 | Teopema llTeitnepa VK-1.V.2
21 | MoMeHT uMnysbca abCOIIOTHO TBEPJOTO Tela YK-1.B.2
22 | Kunetnueckas sneprust ATT. Pabota u momtHocTs Bpamennst ATT | YK-2.3.1
23 | [lpunuun otHocuTenbHOCTH ["anunes VYK-2.V.1
24 | DxcnepuMeHTanbHble npeanocsuiku CTO YK-2.V.3
25 | IloctynaTel DiiHIITEHA, Tpeobpa3oBanus JlopeHia YK-1.3.2
2% CrnenctBus u3 npeobpazoBanus JlopeHna. 3aKoH CIOKEHUs VK-1.¥.2
ckopocreii B CTO
27 | UarepBan YK-1.B.2
28 | PenartuBucTCKast TUHAMHKA VYK-2.3.1
29 WHBapuaHTBI TEOPUH OTHOCUTENIBHOCTHU. [[puHIMI VK-2.¥.1
SKBHBAJIEHTHOCTHU
30 | HemHepuumanbHble CHCTEMBI OTCUETA YK-2.V.3
31 JuddepennnanbHoe ypaBHEeHNE Koye0aHU PYKUHHOTO YK-1.3.2
MAasiITHUKA, €70 PELICHNE
32 | BekropHas auarpamMma YK-1.¥.2
33 | DHeprust rTapMOHUYECKHUX KOJICOaHMI VK-1.B.2
34 | YcnoBusi BOBHUKHOBEHUS KOJICOaHUI YK-2.3.1
35 | ®u3nyueckuil 1 MaTEMaTUYECKU MAaITHUKU YK-2.V.1
36 | 3aryxatoniue KoneOaHus YK-2.V.3
37 | BeiHyx1eHHble KoneOaHus. Pezonanc YK-1.3.2
38 CrnoxeHue xonebaHuil 0JHOTO HaNPaBICHUS C OJMHAKOBBIMU YK-1.¥.2
4acTOTaMH
39 | CnoxeHHe B3aMMHO MEPIEHINKYIIIPHBIX KOJIeOaHMiA VK-1.B.2
40 | Boaubl. OCHOBHBIE TTOHSTHUS YK-2.3.1
41 | YpaBHeHHe Oeryuieil BOJIHBI YK-2.V.1
42 | BomnoBoe ypaBHeHue. CKOPOCTh BOJIHBI B YIIPYTO# cpefie YVK-2.V.3
43 | DHeprus BOIHBI YK-1.3.2
44 | UHTEeHCUBHOCTH BOJIHBI YK-1.¥.2
45 | Dddekr Jomnepa YK-1.B.2
46 | Nudpakuus BosH. [Tpunnun [tolirenca YK-2.3.1
47 | IntepdepeHnys BOJIH OT IByX UCTOUHHUKOB YK-2.V.1
48 | Crosuue BOIHBI YK-2.V.3
49 | lucnepcus, rpynnoBas CKOpOCTh BOJH YVK-1.3.2
50 | MneanwHblil ra3. JlaBneHue Ha CTEHKY COCY/a. VK-1.¥.2
51 [TapameTpbl cocTosiHUS, TeMIiepaTypa. Y paBHeHue coctosaus, | YK-1.B.2
(GYHKIHS COCTOSTHUS
51 | BHyTpeHHss dHEPrus UACAILHOTO ra3 VK-2.3.1
53 Pabota uaeanbHOro raza B pa3an4yHbIX TEPMOJIUHAMUYECKUX YVK-2.V.1
rporeccax.
54 | IlepBoe HA4aJI0 TEPMOIMHAMUKH. VK-2.V.3




55 | AnuabaTuyeckuil mpoiiecc. VK-1.3.2
56 | Iluxn Kapuo VK-1.V.2
57 | Pabora TEIUI0BOTrO ABUTaTEIS VK-1.B.2
58 O6paTUMOCTh TEPMOJUHAMUYECKHUX MPOIIECCOB, TEOPEMBI VK-2.3.1
Kapno
59 | HepaBenctBo Knaysuyca. DHTponus VK-2.V.1
60 | DHTpoONus U BEPOSTHOCTD YK-2.V.3
61 | bapomerpuueckas popmyna. Pacnpenenenue boiabimana YK-1.3.2
1 Hanpsok€aHocTs anexTpuueckoro nois. [lpunnun cynepnosunuu | YK-1.3.2
) [Torennman snekTpuyeckoro nous. [lpuHuun cynepno3uuum. VK-1.V.2
Teopema o rupkysiuu BekTopa E
3 ITorok Bektopa E. Teopema ["aycca nist Bekropa E YK-1.B.2
4 CuJ10BBI€ JIMHUU U SKBUIIOTEHIIMAJIbHBIE TOBEPXHOCTU YK-2.3.1
5 CrnenctBus u3 TeopeMsl ['aycca VK-2.V.1
6 Hanpsok€HHOCT M MOTEHIMAI 3JIEKTPUYECKOT0 AUIMOJIS YK-2.V.3
7 DJIEKTPUYECKHUI TUTIONH BO BHEITHEM T0JIE YK-1.3.2
8 [IpOoBOJHUKY B 2JIEKTPUYECKOM I10JIE YK-1.¥.2
9 Jusnexrpuku. Bexrop anexkrpudyeckon uuaykuuu. Teopema VK-1.B.2
I"aycca niis Bektopa D
10 I'pannynsle ycnosus 1uist BektopoB D u E YK-2.3.1
11 D5eKTpoEMKOCTh. KOHIeHCAaTOphI YK-2.V.1
12 [TapannenbHoe U nocieaoBaTeabHOE coequHeHne KoHaeHcatopos | YK-2.V.3
13 OHeprus MEKTPUYECKOTro MOJIs YK-1.3.2
14 Onexrpudeckuid ToK. [IIOTHOCT TOKa YK-1.¥.2
15 3akoHbpl OMa B 0OBIKHOBEHHOH 1 1 depeHianbHon hopmax YK-1.B.2
16 3akon Oma 1151 3aMKHYTOHM LIeTTH VYK-2.3.1
17 3akonsl [[xoyns — Jlenia B 0OOBIKHOBEHHOU U YVK-2.V.1
nuddepenmanpHoi Gpopmax.
18 MarsuTHas HHIyKIMS YK-2.V.3
19 3akoH buo — CaBapa — Jlantaca YK-1.3.2
20 MarauTHas HHOYKIUS OPSIMOT0O IPOBOJIa C TOKOM YK-1.¥.2
21 B3anmopeiicTBre NpOBOTHUKOB C TOKAMHU VK-1.B.2
22 JMmonbHbIA MAarHUTHBIA MOMEHT. MaraHuTHoOE 1oJjie KOHTypa C YK-2.3.1
TOKOM
23 MarnuTHas UHIYKIMS IBHOKYLIErocs 3apsaa. Bzaumoneiicteue VK-2.V.1
JBYDKYIINXCS 3apsiIoB
24 JIBUKeHue 3apsyKEHHBIX YACTHUI] B MATHUTHOM T10JIE VK-2.V.3
25 Teopema o UpKyJAMu BekTopa B YK-1.3.2
26 MarauTHas HHIOYKIMS TOPOUJa U COJIEHOM 1A YK-1.¥.2
27 MexaHnueckasi paboTa B MAarHUTHOM I10JI€ YK-1.B.2
28 Maruuthsiii notok. Teopema ["aycca st Bekropa B YK-2.3.1
29 MarauTHBIA JUIIOJb B MAarHUTHOM ITI0JIE VYK-2.V.1
30 Marsetuku. Teopema o nupkyJsiiuu Bekropa H YK-2.V.3
31 SBnenue peppomarHeTnzma YK-1.3.2
32 DJIEKTPOMAarHuTHasl MHIYKIHS YK-1.¥.2
33 Camounaykius. B3anmuas nHayKuus VYK-1.B.2
34 OHeprus MarHUTHOT'O NOJIs YK-2.3.1
35 Buxpeoe anexTpuueckoe mnosue YK-2.V.1
36 Toxk cMeneHus YK-2.V.3




37 YpaBHeHnust Makcsesia YK-1.3.2
38 BoiiHOBOE ypaBHEHHE 2JIEKTPOMArHUTHOTO I1OJIS YK-1.¥.2
39 CBOMCTBA YJIEKTPOMArHUTHBIX BOJH YK-1.B.2
40 3aKOHBI MPEJTOMIICHUS U OTPAKEHHS CBETA YK-2.3.1
41 KorepentHocTh cBeTa YK-2.V.1
42 WuTepdepenmms cBeta OT IByX HCTOYHUKOB YK-2.V.3
43 Hudpakuus. punmun Noiirenca — Openens YK-1.3.2
44 3onbpl Openens. udpaxuus Opaynrodepa Ha menu VK-1.V.2
45 Jucnepcus cBera YK-1.B.2
46 Judpakuronnas pemeTka YK-2.3.1
47 [Tonspuzanus cera YK-2.V.1
48 CreneHnb noyisipu3anuu. 3akoH Masroca YK-2.V.3
1 TemioBoe n3iryueHue YK-1.3.2
2 3aKOHBI U3TYYEHUST a0COIOTHO YEPHOTO Teja YK-1.¥.2
3 ®opmyna Penes — Jlxxunca. Pactipenenenue [lnanka YK-1.B.2
4 dotorpdekr YK-2.3.1
5 TopMO3HOE PEHTTE€HOBCKOE U3TyUeHUE YK-2.V.1
6 ®oronsl. KopryckyJisspHO — BOJTHOBOM JAyau3M /sl CBETA YK-2.V.3
7 O¢pdexr Komnrona. Omnupuyeckrue 3akoHOMEpHOCTH B criekTpax | YK-1.3.2
aToMa BOJIOpoAa
8 Mogens aroma o Tomricony YK-1.¥.2
9 Monens atroma o Pezepdopay. [locrynater bopa YK-1.B.2
10 Teopust bopa — 3ommepdensaa YK-2.3.1
11 Bouns! Jle bpoins YK-2.V.1
12 BonnoBas ¢yHkus YK-2.V.3
13 Ypasnenue [lpénunrepa YK-1.3.2
14 CootHomienne HeonpeaenéHuocrel [ 'eizendepra YVK-1.V.2
15 MukpodacTuiia B OJHOMEPHOW MOTEHIIUATIBLHON SIME C 00-MHU VK-1.B.2
CTEHKaMU
16 MuxkpoyacTuiia B TpEXMEPHOM HEMPOHUIIaeMOM noTeHuanbHoM | YK-2.3.1
ALUKE
17 CTONKHOBEHHE MUKPOUYACTHIIBI C MOTEHIIHAIBHBIM O0aphepoM YK-2.V.1
18 MukpouacTuiia B HEIPOHUIIAEMOil cepe YK-2.V.3
19 ["apMOHHYECKMI OCHMIIIISITOP B KBAHTOBOM MEXAHMKE YK-1.3.2
20 KBaHTOBBII poTaTtop YK-1.¥.2
21 ATOM BOIOpOJIa B KBAHTOBOM MexaHuke. CriH VK-1.B.2
22 ToxaeCcTBEHHOCTh KBaHTOBBIX YacTull. [Ipuniun [Taynu VYK-2.3.1
23 3anojiHeHHe IEKTPOHHBIX 00ooveK. Tabnuiia MeHneneena YK-2.V.1
24 XapaKkTepUCTUYECKUE PEHTICHOBCKUE CIIETPBI YK-2.V.3
25 OHeprus CBA3U B MOJIEKYJIE YK-1.3.2
26 Pacnipenenenne ®epmu - Jlnpaka YK-1.¥.2
27 Pacnipenenenue bo3se - DiiHmTeiiHa YK-1.B.2
28 DHepreTu4yecKue 30Hbl B KpUCTALIax YK-2.3.1
29 IIpoBOAMMOCTE NOTYNIPOBOAHUKOB YK-2.V.1
30 CrioHTaHHbBIE U BBIHYKJIEHHBIE [TEPEX0JIbI YK-2.V.3
31 [Tpunuun paboTsl 1a3zepa YK-1.¥.2
32 Kitaccuueckast Teopus termoemkocty [rononra u Iltu YK-1.B.2
33 KBaHTOBast TEOPUS TEINIOEMKOCTH DUHIITEHHA YK-2.3.1
34 KBanrtoBas teopus temioemkoctu Jebas YK-2.V.1
35 KoHTakTHbIE SIBICHUS YK-2.V.3




Bomnpocs (3agaun) ans 3adera / qudd. 3auera npeacTaBieHbl B Tabnuie 16.

Tabnuna 16 — Bonpocs! (3agaun) muist 3adera / nudd. 3aueta

Ne i/m [Tepedens BompocoB (3ama4) 11 3avera / qudd. 3auera

Kon
WHJUKaTOpa

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

[lepeuenp TeM Ui KypCOBOTO IPOEKTHPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
MpeACTaBJICHBI B TaOmie 17.
Tabmuua 17 — IlepeueHp TeM It KypcOBOTO POSKTHPOBAHUS/BBITIOJIHEHHUS] KYPCOBOM PabOTHI

No 1/ [TpumepHbIii nepeueHb TeM sl KypCOBOTO IPOESKTUPOBAHUS/BHIIOTHEHHS
B KypCOBOH pabOTHI
Y4eOHBIM IJIaHOM HE IPETyCMOTPEHO
Bonpocsl uis  mpoBeleHHs MPOMEXYTOUYHOM aTTecTallud B BHJE TECTHPOBAHUSA

npeJcTaBieHbl B Tabnuue 18.

Tabmuna 18 — [IpumepHbIil mepedeHb BONPOCOB /ISl TECTOB

No
/
I

[IpuMepHBIil mepedeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOP
a

Tect 1

1. AGCONIOTHO TBEPIOE TETIO MOKET COBEPIATH CICIYIONINE TBUKCHHUS. ..
a) TOJBKO BpallaTesbHOE, 0) TOJILKO OCTYNATENbHOE,

B) U3MEHATH (hOpPMY IO ICHCTBUEM BHEITHEH CHIIHI,

T') TOJIBKO MOCTyNaTeNIbHOE U BpallaTeabHOE.

OIIK-1.3.1

Uucrno creneHeit cB00OIbI MATEPHATLHON TOYKH ...
a) BCETZla paBHO TpeM, 0) Bcerjia paBHO JIBYM, B) BCETla PaBHO €IMHHIIC,
T') 3aBHCHT OT OI'PAaHUYCHHI B IBMKCHHUH TEJa, HO HE TPEBOCXOIUT TPEX

OIIK-1.3.1

Bri6epute npaBuibHy0 GOpMyITy Uit MOMEHTA UMITYJIbCa MaTepUaibHON
TOYKHU.

OIIK-1.3.1

Kaxkas mexannueckasi BeJIMUMHA HE OCTAETCS IOCTOSSHHOM IIPH IBH>KEHUH
raHeTsl BOKpyr ConHila 1o aumncy?  A) UMITYJIbC TUTAHETHI, O)
MOMEHT UMIYJIbCA, B) MEXaHUYECKAsi YJHEPIHsl, T) Macca MIaHeTHl.

OIIK-1.3.1

VYBennueHue MoJIHONM MEXaHUYECKON YHEPTUU CUCTEMBI COITPOBOKIAETCS
a) MPEBPALLIEHUEM BHYTPEHHEW SHEPTUU B MEXaHUYECKYIO,

0) mpeBpalleHHeM MEXaHUYECKOI SHEPTUH BO BHYTPEHHIOIO,

B) MIPEBpAIEHUEM [TOTEHIIMAILHONW YHEPTUU B KHHETUYECKYIO,

I') IPEeBPALICHUEM KUHETHUECKON SHEPTUH B MOTEHIIUAJIBHYIO.

OIIK-1.3.1

. I/IHBapI/IaHTOM B TCOpHUU OTHOCUTCIIbHOCTU ABJIACTCA ...
a) pEeISTUBHUCTCKAs Macca,  0) PEIATHBUCTCKUA UMITYJIbC,
B) KHHETUYECKAasl SHEPTHUsl, T) MOJIHAS DHEPTHs, M) YHEPTHs MOKOS.

OIIK-1.3.1

7. MaTepuanbHasi TOUKa HAUMHAET JBUTATHCS 110 OKPYKHOCTHU
pamuycoM R =0,9M c TaHTEeHIIMAIBHBIM YCKOPEHUEM

2 .
a,=6 M/C . Halit monHoe yckopeHne TOUKyu B MOMEHT BPEMEHHU

t=0,25¢c

a) 2,5M/c>  6) 6,5m/c> B)8SMLZ T)95Mc: )

OIIK-2.3.1

15 mfc 2

Kocmuueckuit kopabib aBmketcst co ckopocteio V =0,8-C.

OIlK-2.3.1




KocMOHaBT IepKUT CTEP>KEHb C COOCTBEHHOM JUTMHOM 1 M B

HaNpaBJICHUHU, TIEPICHANKYIIPHOM CKOpOCTH Kopabdis. Kakoit

OyzAeT AMHa CTEP>KHS /ISl HETIOABIKHOTO Ha0It01aTesst?
a)0,6 m, 6)08mM, B)IM, 1)125M, 1)5/3m.

Tect 2

. Uto XxapakTepu3yeT HOpMaJbHOE yCKOpeHHe?  a) U3MEHEHHE CKOPOCTH TI0
BEJIMYKMHE, 0) HI3MEHEHUE CKOPOCTH 110 HAPABJICHUIO, B) H3MEHEHHE CKOPOCTH
10 BECJIMYUHC U

HaIpaBJICHUIO

OIIK-1.3.1

. B xakoMm ciydae uMItysbC Tena 0y1eT OCTaBaThCsl MOCTOSTHHBIM?

a) Bcerma, 6) B ciydae, korja Ha Teno He IEHCTBYIOT CUIIBbI WJIH JIEHCTBUE
ATUX CUJI CKOMIICHCUPOBAHO, B) B citydae, korja Teno ABUKETCS 1O MPSAMON
nuHUY, T) B ciydae, korga Teno ABMXETCsI 0 OKPY>KHOCTH

OIlK-1.3.1

MarepuanbHasg TOYKa, MOJBEIICHHAs HAa HEBECOMOM HEPACTSKUMOW HUTH,
COBEpLIACT JBMKEHUE B BEPTUKAJIBHOW IUIOCKOCTH. B KakoM IMOJI0KEHUU
MOMEHT UMITYJIbCa MAKCUMAaJIEH?

1. MOMEHT HMITyJbCa BO BpeMs [JBHXKCHUS HWMEET IOCTOSHHOE
HEHYJIEBOE 3HAYEHUE

2. MOMEHT UMITYJIbCa PABEH HYJIIO, T.K. JBHKEHUE TeJa IIJIOCKOE

3. MOMEHT UMITYJIbCa PABEH HYJIIO, T.K. IBH)KEHUE TEJIa MOCTYyNaTEIbHOE
4, MOMEHT UMITYJIbCa MAKCUMAJIEH B CAMOM BEPXHEM IOJIOKEHUU

5. MOMEHT UMITYJIbCa MAKCHUMAJIEH B CAMOM HUKHEM IOJI0KEHUU

OIIK-1.3.1

Panuyc Tonkoro o6pyda yBenuumin B 2 pa3a, a MacCy YMEHbILNIIH B 2 pasa.
Kak n3mMeHuTCst MOMEHT MHEPIIMU 00py4a OTHOCUTENIBHO OCH, IPOXOIAIINN
4yepe3 ero ueHTp?

a) He U3MEHHTCs; O) yBeIMuuTCs B 4 pa3a; B) yBEJIMYMUTCS B 2 pasa;
YMEHBIIUTCS B 2 pasa.

OIlK-2.3.1

r)

W3 mpuBeAEHHBIX HUKE COOTHOIICHNUHN KIIACCUYECKON MEXAHUKH yKa3aTh Ty,
KOTOpAsi CIIPAaBEIINBA B TEOPUU OTHOCUTEIBLHOCTH, €CIIU 10 BEIMYUHOU m
UMETh B BUAY PEIATUBUCTCKYIO Maccy?

1.dP=mdV 2.dP=madt 3.dE, =(PdV) 4.dE,=m(VdV

OIIK-1.3.1

) 5.dE, =

VYron MMOBOPOTA KOJICCA UBMCHACTCS CO BPECMCHEM 110 3dKOHY (ﬁl‘) =bt , TIC

b =0,1pao/c’. Uemy pasna yrioBas ckopocTh ( ) Kojeca yepes 10 c.
a) 2,5 pag/c , 6) 0,5 pan/c, B) 1,0 paxg/c

[HorenumaneHas sHeprus wactuupl  U=aly ,rae a = 10 [Ix. IIpoexuy
cunel Fy B Touke (1,1)m paBna: a) 2 H, 6) OH, B) 10 H.

sOI1K-2.3.1

. B kakoM ciy4ae MOMEHT UMITyJIbca Tella OYJeT OCTaBaThCs MOCTOSHHBIM?
a) Bcernma, 6) B cnydae, korma Ha Teo He JEHCTBYIOT CUJIBI WJTH JCHCTBUE
9TUX CUJI CKOMIIEHCHPOBAHO, B) B citydae, Korza Temno IBUKETCS MO MpIMOi

OIIK-1.3.1

nuHUY, T) B crnyyae, kora Teno ABMKETCS 0 OKPY>KHOCTH.

[lepeueHb TeM KOHTPOJIBHBIX PA0OT MO AUCHMIUIMHE OOYYaromMXCs 3a04HOM (HOpMBI

o0OydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Tabmuma 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne i/t

[lepeueHb KOHTPOJIBHBIX PabOT

He npenycMmorpeno

HWHAUKATOPOB,

10.4. Meronnueckue
XapaKTepU3YIOMINX JTarbl

MaTepHaibl,  ONPECIISIONIe
(GopMHpOBaHUS KOMIIETEHIIHH,

MPOLETYPbI

OLCHUBaHUA

coziepxarcsi B

VdP



JIOKAJIbHBIX HOPMATHUBHBIX aKTaX FYAH, PECrNIaMCHTHUPYIOIUX TMOPAAOK U IMPOUCAYypPY
IMPOBEACHUA TCKYIICTO KOHTPOJIA YCIIEBAEMOCTHU U HpOMG)KyTO‘IHOfI aTrTeCTanmuu o6yqa}0umxcs{
I'VAIL

11. Meroaudeckue yka3aHus ISl O0OYYarOMIMXCs IO OCBOCHHUIO TUCITUTUIHMHBI

11.1. MeTonuueckne yKa3zaHUs IS OOYYalOmUXCS 1O OCBOCHHIO JIEKIIMOHHOTO
Marepuana

OcCHOBHOE Ha3HayY€HUE JIEKIMOHHOTO MaTepuana — JOTMYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe M SICHOE U3NIOKeHHe ydeOHOoro Marepuana. HasHadeHWe COBPEMEHHOW JIEKIUU B
paMKax TUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO 1O T€Me, a B OCBOECHUU
GyHIaMEHTAIBHBIX MPOOJIEM JUCIUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUWS, HOBEHIINX
JOCTHKEHUI HaydHO#l MbIciu. B y4yeOHOM mpoliecce JEKLHUs BBINOIHIET METOJ0JOTHYECKYIO,
OpPTaHU3AIMOHHYIO U MHGOpMAIMOHHYIO (GyHKIMU. JISKIHs pacKphIBaeT MOHITHIHBIN ammapaT
KOHKpETHOW oO0nacTu 3HaHus, €€ MpoOJieMbl, JaeT LeJbHOE IMpeICTaBlIeHUEe O IUCIUILIMHE,
MOKa3bIBA€T B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

[InaHupyeMble pe3ynbTaThl IPU OCBOSHUH 00YYAIOIIMMHKCS JEKIIMOHHOTO MaTepuana:

— TMOJIyYEHHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX ONpPEAEIISIETCS IEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIOJy4YE€HHE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MpErnoaBaTesieM;

— pa3BuTHE MNpO(EecCHOHANBHO-IEIOBBIX  KAauecTB, JIOOBU K TOpeaMeTy U
CaMOCTOATEJIBHOTO TBOPYECKOT'O MBILLJICHHUS.

— TOsBIIEHHUE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO JIJIsi CAMOCTOSTEILHOU PaboThI;

— TMOJyYeHUE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHUsS HAYKM W TEXHUKH U O
MPOTHO3€E UX Pa3BUTHI HA OJIMIKANIIINE TOJIBL;

— HAy4YUThCS METOJIMYECKH 00pabaTbiBaTh Marepuall (BBIACNATH TJaBHBIE MBICIH U
MOJIOKEHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITh HX B  Pa3IUYHBIX
bopMyITUPOBKax);

—  TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTH.

JlexuMOHHBI MaTepual MOXET COIPOBOXKIATbCA JEMOHCTpalUued CIaiJoB U
UCIIONb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIECHUU KOPOTKUX JHUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHSI OTAEIBHBIX TEMATUK 110 AUCLMILIUHE.

11.2. Meronuyeckue ykazaHusi Ui OOYYAIOIIUXCS MO MPOXOXKICHHUIO MPAKTUYECKUX
3aHSITUN

[IpakTudeckoe 3aHSATUE SBISETCS OJHOW W3 OCHOBHBIX (JOPM OpraHu3alUU y4eOHOTO
MpoIiecca, 3aKI0YaIONIascs B BBIMOTHEHUN 00YyJYarOITUMUCS 110/l PyKOBOACTBOM MPETIOaBaTENs
KOMIUIEKCa Y4YEeOHBIX 3aJaHUil C LEIbI0 YCBOSHHUS HAYYHO-TEOPETHUECKUX OCHOB YyueOHOU
JUCIUIUIMHBL, TPUOOPETEHNs YMEHUI U HaBBIKOB, OIIbITA TBOPUYECKOU JEATENLHOCTH.

[{enbro MPaKTHUYECKOTO 3aHATHUS ISl 00yUaIOIIETOCs SIBISIETCS IPUBUTHE 00YUArOIIUMCS
YMEHHUH U HaBBIKOB MPAKTUYECKOU NESITEIbHOCTH M0 U3y4aeMOU JUCUUIUIAHE.

[Tnarupyemplie pe3ynbTaThl MPU OCBOSHUU 00YUYAIOITUMCS MPAKTUYCCKUX 3aHITHIA:

— 3aKperuvieHWe, yriayOjieHuWe, pacllupeHue M AeTalu3alus 3HAHUM TpU pPelIeHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJICHHE HOBBIMHM METOJAaMH W METOAMKAMH HW3Y4YCHHUS KOHKPETHOW Yy4yeOHOMU
JUCITUTITAHEI,

— BBIPpAaOOTKAa CIMOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIONYYEHHBIX 3HAHUW JUIS
BBITIOJTHEHMS 3aIaHMI;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUS KOJUIEKTUBHOM M MHIMBUIYyalbHOU (hopm
00y4eHusI.

TpeboBaHus K MPOBEICHUIO MPAKTUYSCKUX 3aHITHHA




[TpakTudeckue 3aHATHS MPOBOIATCS B BHJE OOCYXICHUS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETHUECKUMHU BOIIPOCAMH, PACCMATPUBAEMBIMU B JICKITAOHHOM KypCe U B BHJIC
pazbopa BOMPOCOB, KOTOPBIE MOTYT BOZHUKHYTH y CTYJICHTOB P OCBOCHUHU MaTepHaa.

Meroauueckue yka3zaHUS 10 TMPOBEIEHUI0 TNPAKTHUUECKUX 3aHATHI MTpHUBEIEHH B
CIeIyIOIUX MocoOusax umeromuxcs B 6ubmmoreke ['YAIl B HameyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

Mexanuka. Konebanuss u Bonnbl. Tepmogunamuka. COopuuk 3amau //M.M. Kopanenko,
10.A. Ky3nenos, M.H.Kynsounkas, H.I1.JlaBposckas, H.H.JlutBunoBa, E.B. Momaps , [0.A.
HoBukoBa, B.®. Opmnos, [.E.llorapes, B.K. Ilpununko, E.B. Xonunesa. IO.H. [lapes,
B.b.llanun, b.®.1Iudpun, C.A. Hlepbdak 2010. 84 c.

OnektpuuectBo.  Marnetusm.  Ontuka. COopuuk  3amau. /WM.  Kosanenko,
H.IT.JIaBpoBckasi, H.H.JlurBunosa, E.B. PytekoB. FO.H. Ilapes, b.®.llludppun, C.A. lepOak
2013. 80 c.

KsantoBas ¢usuka. COopuuk 3amau //, WM. Kosamenko, H.IL JlaBposckas, H.H.
JlutBunosa, B.®. Opnos, I'.JI. Ilnexorkuna, B.K. ITpununxo, E.B. Pyrskos, FO.H. [apes, C.5
[lep6ax, 2004, 56¢.

11.3. Meronnyeckue yka3zaHus i OOYyYaroIIMXCS IO BBIMOJHEHUIO JaOOPAaTOPHBIX
pabort

B xoxe BemonmHeHUs mgabopaTOpHBIX palbOT OOyYarOMUNUCS JODKEH YIIIyOuTh |
3aKpENUTh 3HAHUSA, MPAKTUYECKUE HABBIKM, OBJIAJAECTh COBPEMEHHOW METOJMKOM M TEXHUKOMN
JKCIIEPUMEHTa B COOTBETCTBHM C KBaJIHU(PUKAIUOHHONW XapaKTEPUCTHKON OO0y4aromerocs.
Brimonnenne m1abopaTopHbIX pabOT COCTOUT M3 AKCIEPUMEHTAIBHO-MPAKTUYESCKON, pacyeTHO-
AHATUTUYECKON YacTel U KOHTPOJIbHBIX MEPOIPHUSITHIA.

Brimonnenue mabopaTopHBIX paboT 0OyYaAOIMIUMCS SIBISIETCS HEOTHEMIIEMON YacThIO
U3YYECHUS JUCIHUIUIMHBI, OMpeIeNsseMoil y4yeOHbIM IUIaHOM, M OTHOCHUTCS K CpelCTBaM,
00€eCTeunBalOIINM PEIICHUE CIeIYIONIUX OCHOBHBIX 3aj[a4 00y4arolerocs:

— npuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUS MPOLECCOB, SBICHHUM U OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOW AUCIHILTAHBL,

— 3aKperuvieHHe, pa3BUTHE M JETaIM3alUsl TEOPETHUECKUX 3HAHUM, MOJYyUYEHHBIX Ha
JIEKIHSX;

— TOMy4YeHHUE HOBOUM MH(OPMAIINH 110 U3y9aeMOU TUCIUILINHE;

— TpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ J1abOpaTOpHBIM
o0opyaoBaHHEM U pUOOpamHu.

3aganue U TpeOOBaHUs K MPOBEACHHUIO JIAOOPATOPHBIX PAbOT
B Teuenue cemecTpa KaKIblii CTYyIE€HT B COOTBETCTBMM C paboueil mporpamMmoi Io

mucruruinae Ou3uKa J0DKEH BBITIOTHUTH OMPEISICHHOE YUCIO JlabopaTopHBIX pador. Ha
KOKIYI0 JIabopaTOpHYIO paboTy IUIaHUPYETCS HE MEHee [BYX 3aHSATHH: OJHO — Ha
BBITIOJITHCHUE HM3MEPEHUH, M OJHO — Ha 3ammTy oTdera. OTYeT MUIIETCS HE BO BpPEeMs
3aHITUH, a JOMa WK B OUOJIHOTEKE.

B nauane cemecTpa 10 Havasa 3aHATHN CTYJIEHT JOJIKEH OBITh MPOUHCTPYKTHPOBAH T10
TEXHUKE OE€30IMaCHOCTH TIPH IMPOBEIACHUHU JabopaTopHbIX padboT mo dmusuke. [IpoxoxnaeHue
WHCTPYKTaka (UKCHPYETCS B CHEIUAIBLHOM JKypHajJe; TaM HYXHO 00s3aTelbHO
pacnucarbcs.

B nabGoparopuio CTyIeHTHI JOKEH MPUXOAWTH IMOATOTOBICHHBIMA K Ha3HAYCHHOU
pabote. HeoOxoaumo 3apaHee MpoYnTaTh ONMUCAHUE PAOOTHI U TECOPETUUCCKHUE CBEICHUS U3



COOTBETCTBYIOIIETO pazaena Kypca. He 3a0piBaliTe 0 PEKOMEHIIOBAHHOW JHUTEpaType H
00s3aTeNBHO MOIYYUTE B OMOIMOTEKE BCE MOCOOUs, BBITyCKaeMble Kadeapoit.

BeImonHATE paboTy CTYACHTY pa3peniaeTcs, JHIIb MOCe J0MycKa, MOJYIeHHOTO TI0CTe
Oecenpl ¢ penogaBatesnieM. [IpenomaBarens T0DKEH YOSAUTHCS, YTO CTYJCHT IOHUMAET:

KaKHe sIBIeHUs OH OyAeT HabJt01aTh U UCCIEA0BATh;

Kakas 11eJIb IIepe]l HUM MOCTaBJICHa;

KaKMMU NpUOOpaMu U Kak BEyTCs U3MEPEHUS;

KaK CJIeZyeT IPOBOAUTDH HKCIIEPUMEHT.

[TomydeHHBIH TOMYyCK K paboTe 0TMEUaeTCsl MPENO/IaBaTeIeM B KypHaJe.

B mporecce BoImonHEHUs 1a00paTOpHON pabOThI HYKHO 00S3aTENhHO 3aIllOJIHUTH
MPOTOKOJ HM3MEPEHUN. Y Ka¥J0ro CTyAEHTa MPOTOKOJI M3MEPEHHH JIOJDKEH OBITh CBOW;
BEJICHUE OHOTO MTPOTOKOJIa HECKOIBKUMU CTYJICHTaMH BMeCTe He jomyckaeTcs. [Iporokon
Bezercs Ha jucte popmara A4. B mpoTokosie T0KHO ObITh OTPaXKEHO:

TOYHOE TIOJJHOE€ Ha3BaHWE M HOMEep J1abopaTOpHOM paboTbl B COOTBETCTBUU C
METOJUYCCKHUM ITIOCOOHEM;

dbamuKsl, MHULIKAIBI CTYICHTa U HOMEP TPYIIIIbL;

dbamMuIHs 1 MHUTIMAJIBI TIPETIOAaBaTells;

TabIUIIAa TEXHUYECKUX XapaKTEePUCTHK H3MEPHUTEIbHBIX MpUOOPOB (Ha3BaHue mpubdopa,
paboumii Tuana3oH, 1eHa AeJIeHUs, KJIacC TOYHOCTH U Jp.);

napaMeTpsl yCTAHOBKH, HA HEHM yKa3aHHBIE;

pe3yiabTaThl U3MEPEHUI;

JaTa v MOAIUCH CTYIEHTA.

Bce 3anucu AOJKHBI BECTUCHh aBTOPYYKOMW, IIAPUKOBOM, KaNWJUIAPHOW WIIA TEJIEBOU
pyuKoi. 3anuch HaOMIOIEHUH U TaHHBIX KapaHAallloM HE JOMyCKaeTCsl, KapaH1allloM MOKHO
JIMIIb YePTUTH TaOIHIIBI U Tpadukn. Benenne «4epHOBUKOB MTPOTOKOJIA» U MEPETTICHIBAHNE
WX B KOHIIC 3aHATHS HAYMCTO HE PEKOMEHIYETCs; STO HEHY)KHas TpaTa BpPEMEHU U
BO3MOYKHOCTh JIOMYCTUTh OIIMOKY Npu mepenucbiBaHud. CTapaTelbHOCTh M aKKypaTHOCTb
Jy41IIe MPOSIBUTH MPU 0(POPMIICHUN OTUETA.

[To okoHYaHMM W3MEPEHU TPOTOKOJ 0053aTeIBHO JaeTCsS Ha MOAMUCH IPETOAaBaTEIIO.
be3 »Toil moamucu MNPOTOKON cUMTAeTCss HeAeWcTBUTENbHBbIM. I[loamuck cTyaeHTa B
POTOKOJIE 0003HAYaeT, YTO OH OTBEUYAET 3a BCE NPOBEJACHHBIC M3MEPEHHs, a MOIIUCH
npernojaBaTesis 03Ha4aeT, 4To paboTa ACWCTBUTEIHHO BHITIOIHSIACH U YKA3aHHbBIE 3HAYCHUS
JNENCTBUTENBHO MMOIYYEHbl UMEHHO TEM CTYJEHTOM, KOTOPBIN COCTaBUJI IIPOTOKOJI.

[To pesynbraTam, 3aMKCUPOBAHHBIM B HPOTOKOJIE M3MEPEHHH, CTYyAEHT JOMa IHIIET
OTYeT U 3allUIIAET ero Ha cleayomeM 3ausaTiu. [Ipu 3ammre oTyeta MOTYT OBITh 33/1aHBI
JT00BIE BOMPOCHl MO TEOPUM H3Y4aeMOro SIBJICHUS M IO IOJIyYEHHBIM pe3yibTaraM. 3a
OPUHATHIA OTYET MPEroAaBaTeNlb BBICTABISET CTYIEHTY OLICHKY M IOCIE 3TOro COOOIIaeT
HOMEp W Ha3BaHUE CJICAYONIeH 1a00paToOpHOI pabOTHI.

Crpykrypa 1 dhopMma oTdera o 1adbopaTopHOil padbore
OTueT AOJKEH COJIepKaTh CIEIYIOIINE pa3Ieibl:

1. Llems paboTHI.
Ona cdopmynupoBaHa B ONUCAaHUU JAOOPATOpPHOM pabOThI, OTTyAa €€ CIEAyeT

MepCIinucCarThb.



2. Onmcanue 1a60paTOpHON yCTaHOBKH.

Onucanne  yCTaHOBKM  JOJDKHO  ObITh  KpaTkuM.  Creayer  OrpaHHYMTHCS
(GYHKIMOHATBHON WIIN 3JIEKTPUUYECKON CXeMOM ycTaHOBKH. He Hy»KHO MpUBOINTH BHELTHETO
BUa MpruOopoB. [lanee He0OX0MMO ONUCaTh SKCTIEPUMEHT M MIEPEUUCITUTh H3MEPUTEITHLHBIC
npuOopbl B TaOJMIE TEXHUYECKHX XapaKTEPUCTHK, IMEPEHECEHHOM M3 MPOTOKOja
U3MEPEHUM.

3. PaGouue Gpopmyisbl.

PaGounmu Ha3bIBalOTCS TOJBKO T€ (QOPMYJIbl, MO KOTOPHIM HEMOCPEICTBEHHO
MIPOM3BOISATCS BEIYMCIICHHS UCCTIeAyeMbIX BenrunH. CieBa B popMyJie JOKHO CTOSTH TO,

YTO CJeIyeT ONpEeNeNiuTh, CIpaBa - TO, YTO H3MEPsUIOCh B paboTe WM H3BECTHO. Bcee
MPUBEICHHBIE POPMYJIIBI JOJIKHBI OBITH IPOHYMEPOBAHBI.

BreiBoa hopmyn u mpoMeKyTOUHBIE BRIPAKESHHS B 3TOM pasjiesie MPUBOAUTH HE HY)KHO.
@opmynbl Ui BBIYUCICHHS MOTPEUIHOCTeH M MPOBEACHUS MaTeMaTHYecKoW o0paboTKu
Ppe3yabTaTOB U3MEPEHUN B 3TOM PA3eie TOXKE HE MPUBOIATCS.

4. Pe3ynbTaThl U3BMEPEHUI U BBIUYNCICHUN.

B »TOM pa3zzmene ordera NOMKHBI OBITH TPUBEIEHBI BCE M3MEPEHHBIC M BBHIYMCIICHHBIC
pe3ynbraThl. 110 BO3MOXKHOCTH, WX HYKHO MPEACTABIATH B BHUJAE HATJSIHBIX TaOmwmil. B
NPUBOAMMBIX 3HAUEHHSX HEJb3s OCTABIATH JHUIIHUE IECATUYHBIE pa3psAnbl (moapobOHee 00
TOM TIOWIET pedb HUXKe). B paboTre MOXKeT ObITh HECKOJBKO 3aJlaHWi, BCE OHHM JOJKHBI
OBITh IPUBEJICHBI B 3TOM pa3Jelie.

5. IlpuMepsl BbIUMCIEHUM.

B sTom pa3zzerne otyeTa 1OKHBI OBITH TPUBEACHBI MOAPOOHBIE TPUMEPHI BHIYUCICHUI
no Kaxnaoil pabouedt ¢opmyne. He HyKXHO NpUBOAMTH BCEX BBIUMCICHHM, BIIOJHE
JIOCTaTOYHO OJHOTO MpHUMeEpa MO Kaxaod Qopmyiie. DTOT pasfen HYKEH A TOro, 4ToObl
mpernojaBaTeNto ObUIO JIerde HAaWTH OMHMOKY B BBIUMCICHHUSIX WJIH H3MEPEHUSX, €CIH
TaKOBBIE BCTPETATCA.

6. Beiuncienue norpentHocTen.

B ostomM pa3gene ordera MODKHBI OBITH MPEACTaBIEHBI (OPMYINBI, MO KOTOPHIM
NpOBOAMJIACK MaTeMaTHueckass oOpaOoTka pe3ysnbTaToB U3MepeHHil. J{oMKHBI OBITH
BbIBEJICHBl (OPMYJIbI, IO KOTOPHIM BBIUHCISUINCH CHCTEMAaTHYECKHME U ClydallHbIe
MOTPELIHOCTH U MPEACTABIEHbI IPUMEPHI BBIUUCICHUN 110 KaXK0M U3 HUX.

DTOT paszmen oTdeTa CaMbIi CIIOKHBIM I CTylaeHTOB. [lo Hemy OoJbIle BcCero
BOIIPOCOB, B HEM Oouibliie Bcero ouOok. Teopus morpemHnocteii 00bIYHO ObIBaeT HamucaHa
JUIsl TOArOTOBJIEHHOIO 4YMTATelNsd, 3HAKOMOIO C BbICIIEH MaTeMaTUKoW. B Hacrosmem
nocoOru aBTOPHI MOCTapaIMCh OCTABUThH JIMIIb CAMOE BAXKHOE MO 3TOW TeMe M HU3JI0XKHTbH
MaTepHual 110 BO3MOKHOCTHU IIPOCTO.

7. I'paduku U pUCYHKH.

HeGounpmue rpaguku 1 puCyHKH pa3MeEIIaroTcs B TEKCTeE, a Oosbmue - popmara A4 -
NPUBOJISATCS HA OTAEIBHOM JHCTE. B 1m000M ciydae OHM OJDKHBI OBITH TOIIUCAHBI U
NPOHYMEpPOBaHbl, HA HUX JIOJDKHBI OBITH CCBHUIKM B TEKCTE oTdera. 'paduku o0s3aTeabHO
BBITNIOJHSIOTCA Ha MUJUIMMETpoBoW Oymare. Ha kaxmoil ocu J0KHO OBITH 00O3HAYEHO,
KaKas BEJINYMHA U B KaKUX €AMHULAX BAOJb Hee OTKIaabiBaeTca. Ha caMux ocsx TOIKHBI
ObITh HAaHECEHBI TOJIKO Y3JIbl KOOPJIMHATHOW CeTKU. VI3MEpeHHbIE Ha OIbITE 3HAYEHUS
MOJANMUCHIBATH HAa OCSIX He cienyer. Ha rTpaduk 00s3aTeNbHO HAHOCATCS — BCE



HKCIEPUMEHTAJIbHBIE TOYKU, U TPOBOAMUTCSA COEAMHsAONIAs WX JUHUA. OKOJO OAHON WiH
HECKOJIbKUX TOYEK OTKJIAJBIBAIOTCS CHUCTEMAaTHUYECKHE MOTPEUIHOCTH COOTBETCTBYIOLIMX
u3MepeHuit (moapodHee 00 ITOM MOIAET pedb HUXKE).

8. OKoHUYaTeNbHBIE PE3YIIbTATHI, X O0CYKIECHUE, BHIBOJIBI.

B »TOM pasgene ordera Hy)XHO IOJABECTH WTOI TNpoJeNaHHOW pabotel. Cuenyer
HAIKCATh, KAKUE MOJTyYeHBI BEJIMYNHBI, U C KAKUMH ITOTPEITHOCTSIMHU.

Ecnu u3mepenus npoBOAMINCH pa3HBIMU METO/IaMH, TO 00s13aTETIbHO HYKHO CPAaBHUTh
9TH pe3yJbTaThl U MX HOTPEIIHOCTH, CIeNaTh 3aKJIIOYeHHe, KaKoW MeTOoi JIydlle, TOYHEe,
yaoOHee.

Ecnu u3BecTHO TaOiaMyHOE 3HAUYEHUE W3MEPEHHOM BEIMYHMHBI, TO HYXHO 00s3aTeIbHO
CPaBHHTB €TO C IMOJYYSHHBIM Ha OIBITE 3HAYCHUEM U JIaTh apTYMEHTHPOBAHHOE 3aKIIOUCHHE
00 MX COBIAJICHUU WJIK HECOBIAICHUH.

Ecnu B paboTe 3HaYeHHs OJTHON U TOH K€ BEIMYMHBI MTOJTy4YeHbI IKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO OTU pPE3yJbTaThl HYKHO O00s3aTeNbHO CpPaBHUTh W JaTh
apryMEHTHPOBAHHOE 3aKJII0OYeHNE 00 UX COBIAICHUN WIIM HECOBIIA/ICHUH.

B cnyuae, xorma Mexay CpaBHMBAaCMBIMHM BEIMYMHAMH HMEIOTCS HEJOIyCTUMBIE
PACXOXKAEHUS, 3TO HY>KHO 0053aT€IbHO OTMETUTH B OTUETE U BhICKA3aTh MPEANOI0KEHHUE O
BO3MOYKHBIX IPHUUHAX 3TOTO HECOBIAICHHUS.

Ecnu B paboTe cTaBMIIOCH LENBIO TPOBEPUTH KAKOH-TO (PU3MUECKUI 3aKOH MIIM U3YUUTh
SIBJICHHE, TO B JAaHHOM pa3Jieie He00X0AUMO JaTh 00OCHOBAaHHBIN OTBET HA MOCTaBJICHHBIN
BOIIPOC.

BrIBo/1 1OIIKEH COOTBETCTBOBATH LIENIH PAOOTHI.

TpeboBanus k 0opMIICHHIO OTYETA 0 JTaOOPaTOPHOU paboTe
OTuet no 1abopaTtopHOil paboTe AOIKEH BBINOIHATHCS Ha nucTax popmara A4. 3anucu

Ha JIUCTaX BEAYTCSA TOJBKO C OJHOM cTopoHbl. Ilo Kpasm nucTa JOKHA OBITH OCTaBJIEHA
paMKa mUpuHON He MeHee 20 MM. DTy paMKy pHUCOBAaTh Ha JIMCTaX HE HYXKHO, HO U
3aCTynaTh 3a HEE He cieAyeT. B pamke B BEpXHEM IMOJI€ HYKHO JIMIIb IOCTABUTH HOMEDP
cTpaHulbl. [IpoHyMEpOBaHHBIMM JOJKHBI OBITH BCE JIMCTBI OTYETA, HaYMHAsl C TPETHETO.
I1epBbIil IUCT — TUTYJIBHBIN U BTOPOU JIUCT — IIPOTOKOJI U3MEPEHUM, HE HYMEPYHOTCS.

Otuer cnemyer mucath oT pyku. Ecnu Bel ucnonb3yere uykue 3aroToBKd, TO OyabTe
TOTOBBI OTBEYATH 32 BCE «3aUMCTBOBAHHbBIE)» OIMIMOKH, KOTOPHIX ObIBaeT MHOT0. CKa3aHHOE B
paBHOI1 Mepe OTHOCHUTCS K (popMyJiaM, KOTOpbIe Bl mojcMoTpenu y Koro-to, a He BhIBEIU
camu. Jlyume cipocuts npenoganatesis. OH NOJACKaXET WM IPOBEPUT, IPABUIIBHO Jin y Bac
IIOJIYYHJIOCh.

TuTynbHBI THCT paOOTHI MOXKET OBITH HAIIMCAH OT PYKH WJIM HalleuyaTaH Ha MPUHTEPE.
DJIEKTpOHHAsA BEPCUsI TUTYJIBHOTO JIMCTa HaxoAuTcs Ha caiite ['Y Alla.

Meroanueckue yka3zaHus 110 BBIIOJHEHUIO JJa0OPAaTOPHBIX padOT IPUBEIEHBI B CIIETYIOIINX
nocoOusx umeromuxcs B oudnuoreke 'Y AIl B HanieuaTaHHOM U 3JIEKTPOHHOM BHJIE:

1. Mexanuka. Konebanust u BoiHbl. MonekymnspHast ¢usuka. JIabopaTOpHBIN MPaKTHUKYM
//M.M. Kopanenko, H.I1. JlaBpoBckas, H.H. JlutBunosa, [I'.JI. Ilnexorkuna, JI.E.
[orapes, B.K. [Ipununxo,. FO.H. Lapes, b.®. [lludpun, 2014, 132 c.

2. DnexktpuuecTBO M MarHeTu3M. JlaGoparopusiii mpaktukym// /E.H. Kotmukxos, C.A.
[llep6ak, 1.1 Kosanenko, FO.A. Ky3nernos, M.H. Kyns6unkas, H.I1. JlaBposckas, H.H.



JlutBunosa, I'.JI. Tlnexorkuna, B.K. [lpununko, E.B. Pytekos, , FO.H. [apes, b.®.
HIudpun, 2010,84 c.

3. BonmnoBass ontuka Jlabopatopusiii mpaktukym //E.H. Kormmkos, M.I1. KpekrtyHoBa,
H.I1.JIaBpoBckas, FO.A. HoBukosa, A.H. Tponun 2013 68 ¢

4. KpanrtoBas ¢usuka. Jlaboparopusiii npaktukym //I.A. BecuunueBa, 1.1 KoBanenko,
H.II. JlaBpoBckas, H.H. JlutBunoBa, B.®. Opnos, B.K. Ilpunmunko, C.I1.Daxnees,
E.B.Xonunesa, FO.H. Ilapes, b.®. ludpun, 2008, 80 c.

11.4. MeTtonuueckue ykazaHus JjIsl O0yJarOIIMXCS 10 TPOXOKICHUIO CAaMOCTOSTEIbHOM
paboThI

B xoje BBINIOJIHEHHS] CAMOCTOSITEIHLHOM PabOThI, 00YYaIOIIUNCS BBIIOIHIET paboTy MO
3aJJaHUI0 M TP METOJUYECKOM PYKOBOJACTBE MpenojaBaTelisi, HO 0e3 €ro HemnoCpeJCTBEHHOIO
y4acTHsl.

s oOyuaromuxcst Mo 3a04HON ¢GopMme 0OydeHHs, caMOCTOsITeNlbHAs padoTa MOXKET
BKJIIOUATh B c€0s1 KOHTPOJIbHYIO paboTy.

B mporecce BBIMOMHEHUS CaMOCTOATENBHOW paboThl, y oOydaromierocs ¢GpopMupyercs
1e1eco00pa3Hoe IaHUPOBaHUE pabovyero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHMUS
U HaBBIKM B YCBOGHUM U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHHM, 00ecrednBaeT BBICOKUN
YPOBEHb YCIIEBAEMOCTH B IEPHOJ OOYYCHHS, IOMOTAeT TOJYyYUTh HABBIKA TIOBBIIICHUS
po(hecCHOHANBLHOTO YPOBHSL.

MeroanueckuMu ~ MaTepualiaMy,  HANPaBJBSIIONIMMU  CaMOCTOATENBHYI0  paboTy
00y4aromuxcs SIBISIOTCS:

—  y4eOHO-METOIMYECKHIN MaTepral Mo TUCIUILINHE;

—  METOAMYECKHUE YKA3aHHS MO BBHIIOJHEHUIO KOHTPOJIBHBIX pa0boT (151 00yJaroIInXCs
1o 32049HOU (hopme OOydEeHHS).

11.5. Meronnyeckue yka3zaHusi s OOyyaroUMXcs M0 TMPOXOXKJIEHUIO TEKYLIEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH NIPEIyCMaTpPUBACT KOHTPOJIb KAayeCTBAa 3HAHUU
o0yyaroImuxcs, OCYLIECTBISIEMOT0 B TEUEHHE CEMecTpa C LelbI0 OLIEHWBAHHUS XOJa OCBOEHHUS
JUCIUIINHBI.

OCHOBHBIMHU (POPMaMU TEKYILIETO KOHTPOJIS 3HAHUN 00YYaroIuXcsl SBISIFOTCA: ® YCTHBIH
ONpOC Ha JIEKUMOHHBIX WIM TMPAKTUYECKUX 3aHITHUSIX; 3alluTa JabopaTOpHbIX padoT;
CpencTBamMM TEKYILIET0 KOHTPOJISA 3HaHUH 00y4aromuXcst MOTYT ObITh: Oecebl IpenoaBaTess U
00y4aromerocs; ®* KOHTPOJbHbIE BOIIPOCHI U 3aJaHUSI.

JIukBuanmus 3aJ0JDKEHHOCTH, 00pa3oBaBLICics B cilyyae MpOMycKa OOydyaroIuMCs
3aHATHM 0€3 yBaXHUTEIbHOM NpPUYMHBL, OTKa3a OOydarollerocss OT OTBETOB Ha 3aHATHIX,
HEYJIOBJIETBOPUTEIILHOTO OTBeTa OOYyYaroIerocsi Ha 3aHATUAX, HEYJ0BJIETBOPUTEIHLHOIO
BBITNIOJTHEHUS] KOHTPOJIBHBIX, JJAOOPATOPHBIX U MPAKTUUYECKUX PAOOT MOXKET OCYIIECTBIATHCS HA
VMHIVBUAYAIbHBIX KOHCYJIBTALUSX.

Pe3ynbTaThl TEKyLIEro KOHTPOJS YCHEBAEMOCTH OOYYarOIIMXCS CIy>KaT OCHOBOW st
IPOMEKYTOUHOW aTTeCTallMu: IMOJIyYeHHs 3adeTa Mo y4eOHOM TUCHMIUIMHE WM JoIycka K K
b depeHIMaTbHOMY 3a4eTy WM SK3aMEeHY M0 Y4eOHOM TUCIUILINHE.

B Teuenme cemectpa Ui Jomycka K AuddepeHIualbHOMY 3a4eTy WM 3K3aMEHY
CTYyJICHTY HE0O0XOauMO caaTh He MeHee 75% nabopaTOpHBIX U TPAKTHYECKUX pabdoT,
BBITNOJIHUTB TECTUPOBaHUE B cucreMe LMS He Huke OLeHKH «yOBJIETBOPUTENBHOY. B ciyuae
HEBBINOJIHEHMSI BBIIIEHU3JI0)KEHHOTO CTY/AEHT, MPU YCHEIIHOM MPOXOKJIEHUU MPOMEKYTOUHON
aTTeCTallud, HE MOXKET MOJIyYUTh aTTECTALIMOHHYIO OLIEHKY BBILIE «yIOBIETBOPUTEIBHO.

11.6. Meronnyeckue ykasaHus sl 00y4Yaronuxcs Mo MPOXO0KICHUIO TPOMEKYTOUHOM
aTTeCTaluu.



[IpomexxyTounass  arrectanuss  OOydyarOIIMXCS  NPEAyCMAaTpUBacT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX pPe3yIbTaToB 00ydeHus Mo Juciuiuinae. OHa BKIIIOYAEeT B
ce0s:

— o9K3aMeH — ¢opMa OICHKH 3HAHHUM, IOJYYCHHBIX OOydYalol[MMCsS B IPOIECCe
I/I3y‘-IeHI/IH BCCfI JUCHUITIIMHBI UJIN €€ 4aCTHU, HABBIKOB CaMOCTOHTeJ’IBHOﬁ paGOTLI, CHOCO6HOCTI/I
OPUMEHATh WX JJIS PEHICHHWS MPaKTHYECKHX 3aJad. DK3aMeH, KaK MPaBHIIO, MPOBOIUTCS B
NEpUOJT SK3aMCHAI[MOHHOW CECCHM M 3aBEpINAcTCs AaTTECTAlMOHHON OIICHKON «OTIMYHOY,
«XOPOIIIO», «YIOBICTBOPUTEILHO», «HEYIOBICTBOPUTEIBHO». DK3aMEH MOXKET IPOBOIUTHCS B
BUJIC yCTHOFO COGeCCZ{OBaHI/IH niin TeCTI/IpOBaHI/ISI.



Jluct BHECEHUSI H3MEHEHUH B pab0dyro MporpaMmy AUCIUTUINHBI

[Hara BHEeceHUs
W3MEHCHHI 1
JIOTIOJTHCHUH.

ITonmuce BHECHIEro
W3MCHCHHS

CopepxaHrie N3MEHEHUI U JOTIOTHEHUH

Jata u Ne

MPOTOKOJIA
3aceaHus
kadeapsl

Iloamuce
3aB.

kadenpoit
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