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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. JlaTh anekBaTHOE COBPEMEHHOMY YPOBHIO 3HAaHUI MPECTABICHUE O HAYUYHOU KapTUHE MUpA.

2. Chopmuposats y cryaeatoB TYCVYPa nenoctHoe npeactaBieHne o GU3NIECKUX MpoIeccax u
SBJICHUSX, IPOTEKAIOIINX B IPUPO/IE.

3. CdhopmupoBaTh CIOCOOHOCTH pemaTh 3aAa4i NTpodecCHuoHaTbHON IeATeTbHOCTH Ha OCHOBE
MIPUMEHEHHS €CTECTBEHHOHAYYHBIX 3HAHUM.

4. ChopmupoBaTh COCOOHOCTH MPOBOAUTH U3MEPEHUS U HabOmroneHus, oOpabaTeiBaTh U
MIPEJICTABIAThH SKCIIEPUMEHTAIBHBIE TaHHBIC.

1.2. 3agauy AUCHUILIUHBI

1. OcBoeHME CTyIEHTAMU U YMEHHUE HCIIO0JIb30BaTh OCHOBHBIX MOHATHM, 3aKOHOB M MOJENEH
buszuku.

2. OcBoeHHE CTYJACHTAMH M YMEHHE HCIIOJH30BATh METOJOB TEOPETHUYECKOTO H
AKCTICPUMEHTAILHOTO UCCIIEIOBaHUM B (DU3HUKE.

3. OcBoeHHME CTYJICHTAMU U YMEHHE HCIOJb30BaTh METOJOB OIIEHOK MOPSIAKOB (QHU3HMIECKUX
BEJIMYHH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.

Monynb Aucuumuine: Moysib yKpYIHEHHOM IpyIIbl CIEMUAIbHOCTEH U HampaBieHui (general
hard skills — GHS).

HNunexe nuctumaunel: b1.0.02.02.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUITMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en OIIK-1.1. 3naer 3HaeT QpyHAaMeHTaIbHbIE 3aKOHBI (PU3UKH
UCIIONIb30BATh (byHIaMeHTaIbHBIEC 3aKOHBI
MIOJIOXKCHHUS, 3aKOHBI U |€CTECTBEHHBIX HaYK U
METO/BI €CTECTBEHHBIX |MaTeMaTHKH

HayK ¥ MaTEMaTHKH I | OI1K-1.2. YMeer YMmeeT aHanu3upoBaTh (HprU3HUECcKue

peLIeHNA 3a1a4 aHAIM3UPOBATH MPOOIEMBI, MpoOJIEMBI, POIIECCHI U SIBJICHHS, YMEET
MHXCHEPHOH IIPOLIECCHI U SIBJIICHUSA B MCIIOJIH30BaTh Ha MPaKTUKE 0a30BbIC 3HAHUS U
AeATCIbHOCTH obnactu HU3MKH, MeTOAbl (PU3NIECKUX UCCIICTOBAHHI

HCIIOJIH30BaTh HAa MTPAKTUKE
0a30BbIC 3HAHUS U METOJIbI
(UBUYECKUX MCCIIeIOBAHUN, a
TaK)Xe yMeeT MPUMEHSATh
METO/BI PEIICHUS
MaTeMaTHYeCKHX 3a/1a4 B
npodeccCuoHaIbHON 00J1aCcTH
OIIK-1.3. Baaneer
MPAKTUYECKUMH HaBbIKaMu | BriajmeeT mpakTuyecKuMu HaBBIKAMH PEIICHUS
pelleHrs MHXCHEPHBIX 3a7au |MHKEHEPHBIX 33/1a4 B 001acTU (hU3UKHU

OIIK-2. Cnocoben OIIK-2.1. 3HaeT ocHOBHbIE 3HaeT OCHOBHBIE PUHIUIIBI IPOBEACHUS
CaMOCTOSTEIIEHO TPUHIUITBI TIPOBEICHUS AKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUN B
IPOBOJIUTH AKCIIEPUMEHTAIBHBIX 00acTé PU3MKHU U UCTIONB30BaHUS OCHOBHBIX
HKCIIEpUMEHTAIbHBIC UCCIICIOBAaHUH U npreMoB 00pabOTKH U TPEACTABICHUS
UCCIICIOBAHUS U MCTIOJIB30BaHUSI OCHOBHBIX MOJTyYEHHBIX JTAHHBIX
UCTIOJIB30BaTh OCHOBHBIE |TIPUEMOB 00pabOTKH U
npreMbl 00padOTKH U NPEeCTaBICHUS OTYYCHHBIX
NpeCTaBICHUS TAHHBIX
ITOJIy9CHHBIX JJAHHBIX OIIK-2.2. Ymeer BoiOUpaTh | YMeeT BbIOUpaTh 3PPEKTUBHYIO METOAUKY
3¢ (PEKTUBHYIO METOIUKY U3MEpeHHs GU3NUECKUX BEIIMUNH
AKCIIEPUMEHTAIbHBIX
HUCCIIETOBAaHUN

OIIK-2.3. Braneer HaBbikaMu | BinajeHne npakTHUeCKUMU HaBBIKAM
POBEICHUS IIPOBEICHUS SKCIIEPUMEHTAIBHBIX
HKCIIEPUMEHTATBHBIX UCCIIeIOBaHUM (PU3UYECKUX MPOLIECCOB U
UCCIIeIOBaHM, 00paOOTKU M |sABJICHUHN, HaBBIKAaMH 00pabOTKH U
NpPEeCTaBICHNS MOJYUYCHHBIX |MPEICTaBICHUS MOJYYSHHBIX PE3yJIbTaTOB
JTAHHBIX U3MEpPEHUl B BUJIE OTYETOB IO
nabopaTopHbIM paboTam

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mast TpyA0€MKOCTh AUCHUIUIHNHBI COCTaBsAeT 14 3aueTHbIX enuHull, 504 akaJeMUYecKIX 4acoB.

Pacnpenenenue Tpya0eMKOCTH JTUCHUILIAHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smna 4.1 — Tpy10eMKOCTh JUCITUIUIMHBI 110 BUJAM YU4SOHOM JIeITeIbHOCTH

Bcero CemecTtpsbl

Bunpl yueOHol nesTebHOCTH
JacoB |1 cemecTp|2 cemecTp

KonrakTHas aygutopHasi pa6oTa 00y4arommuxcs ¢ 288 144 144
npenojasareyemM, Bcero
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Jlek1moHHbIE 3aHATHUSA 108 54 54

[IpakTHyeckue 3aHATUA 108 54 54
JlaGopaTopHbIe 3aHATHS 72 36 36
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsl, B T.4. KOHTAKTHasA 144 72 72
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojaaBarteyeM, BCero
[ToaroToBka Kk 3amuTe oT4eTa Mo JJabopaTopHOU padboTe 28 14 14
IToaroroBka K KOJZIOKBUYMY 26 12 14
[TonroroBka Kk KOHTPOJILHOU padoTe 20 10 10
[ToaroToBka k mabopatopHO paboTe, HATMCAHUE OTYETa 54 28 26
IToaroroBka K TECTUPOBAHUIO 16 8 8
IToaroroBka M ciava 3xk3amMeHa 72 36 36
Oo0masi Tpyn0oeMKoCTh (B 4acax) 504 252 252
O0mas TpyaoeMKocTh (B 3.€.) 14 7 7

5. CTpykTypa ¥ coep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOM NesSTeIbHOCTH IMPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

HasBanus paznenos (Tem) Jlek. | Ilpak. | JIa6. | Cam. Beero tacos dopMupyembie
JIMCIIUTUTHHBI 3aH., 9| 3aH.,4 | pad. |pab.,u (6es KOMIIETEHIIUH
9K3aMEHa)
1 cemecTp
1 Mexanuka 12 12 12 22 58 OIIK-1, OIIK-2
2 MonekynspHas puzmnka u 14 14 8 20 56 OIIK-1, OIIK-2
TEPMOJIMHAMUKA
3 DeKTpOMarHeTu3mM 28 28 16 30 102 OIIK-1, OIIK-2
Uroro 3a cemectp |54 54 36 72 216
2 cemecTp
4 KomeOaHuS 1 BOJTHBI 10 10 8 18 46 OIIK-1, OIIK-2
5 BonHoBas 1 KkBaHTOBas onTuka |14 14 16 20 64 OIIK-1, OIIK-2
6 AtomHas pu3uKa, SIEMEHTHI 30 30 12 34 106 OIIK-1, OIIK-2
KBAaHTOBOI MEXaHUKU U PUUKH
TBEPJIOTO Teja
Uroro 3a cemectp |54 54 36 72 216
Hroro|108 108 72 144 432

5.2. Conep:xanue pa3aesioB (TeM) IUCIUANINHbBI

Copepxanre pa3enoB (TeM) TUCUUTUINHBI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Conepskanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)

TpynoemkocTb
HazBanus paznenos | Coneprkanue pa3aenoB (TeM) JUCHHUILTAHEI (B T.4. TIO (TeKUHOHHbIE dopmupyemblie
(TeM) MTUCTUTUTHHBI JICKITUSIM ) KOMIIETEHIINHU
3aHATHUSA), 4
1 cemectp
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1 Mexanunka

Beenenne. ®u3nka B CHCTEME €CTECTBEHHBIX HayK.
O6mas cTpykTypa Kypca Gu3nKu. MexaHuka.
OCHOBHBIE KHHEMaTHUYECKUE XapaKTEPUCTUKU
MOCTYIIATEJIBHOTO ¥ BPAILATENBHOIO JBUKECHMS.
WHepruanbHbIe CUCTEMBI OTCYETA U 3aKOHBI HBIOTOHA.
Cunel B MexaHuke. PaboTta 1 KuHeTHUECKast SHEPTUsl.
KoHcepBaTUBHBIE CHIIBI M TOTEHIMAIBHAS DHEPIH.
CBsI3p MEXKAy CHJIONW U MOTEHIMAIbHON SHEPrUeil.
3aKOH COXpaHEHMs MTOJHONH MEXaHUYECKOM SHEPIUH B
10JI€ MOTEHIUAIbHBIX CHJI. 3aKOH COXPaHEHUS
AMITyJIbca. AOCOIOTHO YIPYTUH B HEYTIPYTHIA yIaphl.
Heunnepuuanensle cucreMsl oTcuéTa. Crilbl HHEPLHH.
JBmxenue B noje tarotenus. [TonsaTue abcomroTHO
TBepaoro tena. OCHOBHOE ypaBHEHHUE AUHAMUKU
aOCOJIOTHO TBEPOro Tesna. MOMEHT HHEPIUU.
MowmeHT cuiibl. MOMEHT uMItyjibca. 3aKOH COXpaHEHUs
MOMEHTa uMItyJsibca. Kunernueckas sHeprus
BPAIIAIOIIErocs Teia.

12

OIIK-1,
OIIK-2

Hroro

12

2 MonexynspHas
¢uzuka u
TepMOJAMHAMUKA

MukpococTosiHue 1 MakpococTosiHue. OyHKIUU
COCTOSIHUS. Y PaBHEHMsI COCTOSIHUSI UJI€aIbHOIO U
peanbHOro ra3a. Pacnpenenenue sHEpruy Mo CTENEHIM
cB0001bl. DyHKIIMU Mpoliecca. BHyTpeHHss sHeprus
u/1ea’]bHOro U peanpHoro rasa. Pabora. Ilepsoe
Hayajao TepMOJUHAMUKH. AMabaTUYECKuil mporecc.
TemnoéMKocTs uaeansHoro rasa. Kparkue ceenenus
U3 TeOpUHU BeposaTHOCTEN. Pacnipenenenns MoyeKy o
CKOPOCTSIM U KHHETUYECKUM SHEPTHSM.
Bapomerpuueckas Gopmyina. Pacnipenenenue Moaexky
10 NOTEHIAJIbHBIM HEPTUAM (pacnpeaeiaeHue
bonbimana). Pacnipenenenne Makcsenna-bonbimana.
Craructudeckuit Bec 1 sHTpomnusa. O0paTumele u
HEoOpaTUMBble MPOLECCHl. 3aKOH BO3pacTaHUs
sHTponuu. TpeTse HaYaIo TEPMOJUHAMUKY.
TepMoaMHAMUYECKHI CMBICT SHTPONHH. TEeMIOBbIE
MAaITUHBI.

14

OIIK-1,
OIIK-2

HUtoro

14
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3
DIEeKTPOMAarHeTU3M

[TonsiTHE 37€KTPOCTATUYECKOTO MOJISL.
XapaKkTepUCTUKHU IeKTprueckoro nois Teopema
lNaycca g BekTopa Hanps>KEHHOCTH
2JIEKTPOCTATHUECKOTO 10JIs B BakyyMe. [Ipumenenune
TeopeMbl ['aycca K pacdeTy HallpsKeHHOCTH
AJNIEKTPUYECKUX ToJIel. PaboTa Crit 3JIeKTpHYecKOoro
nosist. TeopeMa o HUPKYJISIIMHA BEKTOpa
HalpspDKEHHOCTH 1oJA. IloTeHnman u pa3HOCTb
noTeHHanoB. CBA3b MEX/y HAMPSKEHHOCTHIO U
noTeHuanoM. Pacuer moreHunanoB NpocTenmx
3IEKTPUUECKHUX MOJEH. DIEKTPUUECKOE MOJIE TUTIONIS.
DNEeKTPUIECKUI IUTIONb BO BHEUTHEM 3JIEKTPHYECKOM
nosie. SIBiieHre NOMAPU3aLNN AUIIEKTPUKOB.
[Tonsipr30BaHHOCTH AUAJIEKTPHUKA U IUAIEKTPUYECKas
BOCIIPUUMYHUBOCTh. DIEKTPUUECKOE CMEILIEHHUE.
Teopema I'aycca [uist BEKTOpa JIEKTPUIECKOTO
CMEIIeHUsI. DIIEKTPUUYECKOE M10JI€ B TUIIEKTPHUKE.
VYcnoBus Ha rpaHule ABYX AUAJIEKTPUKOB.
DneKTpUIecKoe oJie BHYTPU MTPOBOJHUKA U Y €r0
noBepxHocTH. Pacnipeaenenue 3apsiga B IPOBOIHUKE.
[IpoBOHUKH B 31EKTPUUECKOM ITIOJIE.
ONeKTpoEMKOCTh YEAUHEHHOTO IPOBOAHUKA.
KonpnencaTtopel. DHeprust 3aps>KeHHOT0 KOHIEHCATOpa.
DHeprust dneKTprudeckoro moyis. O0bEMHAS MITOTHOCTh
sHepruu. IlocTosiHHEIN 3nekTpuyeckuid Tok. Cuna u
IJIOTHOCTh TOKA. 3aBUCUMOCTD IIJIOTHOCTH TOKa OT
XapaKTEPUCTUK HOCUTEIEH TOKa. Y paBHEHUE
HEMPEPHIBHOCTH VIS MJIOTHOCTH ToKa. CTOpOHHME
cuibl 1 3.7.c. 3akoH Oma u Jlxkoyns — JleHua B
nuddepeHManbHON U HHTETPATbHOUN QopMe.
MomHocTk TOKa. MarHUTHOE 0JIE B BaKyyMe. 3aKOH
buo-Casapa-Jlannaca. Teopema ["aycca ans Bekropa
MarHuTHOM MHIYKIHMU. TeopeMa o HUpKyISIIun
BEKTOpa MarHUTHOH nuaykuuu. [lone conenonna u
Topoua. [IBm>keHue 3aps10B U TOKOB B MATHUTHOM
none. Cuna Amnepa. Cuna Jlopenna. Pabora,
coBepIlaeMasi py NepeMerieHUH IPOBOIHUKA 1
KOHTYpa ¢ TOKOM B MarHUTHOM I1oJie. MarHuTHoe 1noJje
B BellecTBe. Bubl MarnetnkoB. HaMarHn4eHHOCTb.
BexTop HanpsyKEHHOCTH MarHUTHOTO MOJIS.
MarnuTHasi IPOHUIIAEMOCTh Cpefibl. Teopema o
[IUAPKYJISIIIAA BEKTOPA HANPSHYKEHHOCTH MarHUTHOTO
mosist. D ekt Xomna. SBieHue 3IeKTPOMarHUTHOM
neaykiun. [Ipasuno Jlenna. Ilpupona 3.14.c.
WHAYKIUH. SBieHne caMOnHAYKIUH. UHIYKTUBHOCTD.
B3anmHas nHayknus. Tok Ipyu 3aMBIKaHUH U
pa3MbIKaHUU LENU. DHEPTUSI MATHUTHOTO TIOJISI.
OO0BEMHas MIIOTHOCTH dHEpruu. BuxpeBoe
anekTpuueckoe noje. Tok cMelenus. Y paBHeHuUs
Maxkcsena B mHTErpasibHOM 1 audepernnanbHoi
¢dopmax. OTHOCUTEITHHOCTH IIEKTPUIECCKOTO H
MarHuTHOTO ITOJIEH.

28

OIIK-1,
OIIK-2

Hroro

28

Uroro 3a cemectp

54
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2 cemecTp

4 Konebanus u
BOJIHBI

Mexanudeckue koyiebanus. M neanbHblit
rapMoHHYeCKHi octyuiaTop. Juddepenimansnoe
ypaBHEHHE TAPMOHHYECKOTO OCIAJIIATOPA H €ro
pemeHre. AMIUTUTY/Ia, 9acToTa U (aza KojaeOaHuii.
OHeprus rapMoHHYecKoro Konedanus. CBoOO HbIE
3aTyxaromme KoJieOaHus OCIMILIATOPA C TIOTEPSIMHU.
Brinyxaennsie konebanus. Cioxenne KoneOannit
(6uenms, purypst JInccaxy). DIeKTpOMarHUTHBIC
kosebanust. CBoOOAHBIE KOJeOaH!s — COOCTBEHHBIC U
3aryxatone. BeiHyX1eHHbIe Konebanus. Pesonanc
TOKa M HanpspkeHus. [lepemennsbIil Tok. BonHs! B
YIIPYTo# cpene. YpaBHEHUE BOJIHBL. JJTMHA BOJIHBI,
aMIUTUTY/Ia BOJHBI, BOJTHOBOE YHCJIO, (ha3a BOJIHBEI.
da30Bast CKOPOCTH YNPYTUX BOJIH B Ta3ax, KUAKOCTIX
U TBEpABIX Tenax. [ pymnmoBast ckopocTs. BomHoBoe
ypaBHEHHE. DHEPreTHYECKUE XapaKTePUCTUKU
ynpyrux BosiH. Bexktop YMoBa. UnTepdepenuns u
nudpakius BoH. Ctosuue BoiHbL Dddekt Jlomiepa
B aKyCTHKE. DJIEKTPOMarauTHbie BoJIHBI (OMB).
VYpaBHeHuUs MWIOCKUX U cheprueckux BoyH. BomHOBOE
ypaBHEHHE U1 3JIEKTPOMArHUTHOTO TOJIS.
OHepreTuyecKHue XxapakTepucTuku OMB.

10

OIIK-1,
OIIK-2

Htoro

10

5 BomHoBasg u
KBaHTOBas OIITHKA

Korepentnocts cBeToBbIX BOJIH. MHTEpdeperuns
CBETa OT JBYX KOT€PEHTHBIX HCTOYHUKOB. OMBIT
IOura. UnTepdepenuus cBeta B TOHKUX MJICHKAX.
[Ipocetnienue ontuku. MaTEpdepomMeTpsl.
Hudpaknus cBeToBbix BoaH. [Tpunimn [tolireHca-
Openens. Meron 308 Openens. Audpakius Openens
Ha oTBepcTur U nucke. ugpakuus @paynropepa Ha
OJTHOM TIeTH U AU(PPAKIIMOHHON pPeIIeTKE.
Paspemnratomiast crocoOHOCTh OMTUYECKUX TPUOOPOB.
ITonspuzanus ceera. EcTecTBEeHHBIN U
NOJISIpU30BaHHEIN cBeT. [lonmydyenue u aHanu3
JUHENHO-MIOIIPU30BAHHOTO CBeTa. 3aKOH Mairoca.
[Monsipuzanus cBeTa npu OTpakeHUH. 3aKOH
bprocrepa. J[BoiHOE TydenpeIoOMIICHHE.
[Ipoxoxnenue cBera uepes (pa3oBbie MITACTHHKY.
WuTepdepennns noasipu30BaHHOTO CBETA.
BzanmonenicTBue U3ITy4eHUS C BEIIECTBOM.
Hopwmanbehas u anomansHas aucnepcuu. [lornomenue
cBerta. 3akoH byrepa. CBsi3p nucnepcun ¢
nornomenueM. Paccesnne ceera. Temnosoe
U3NTydyeHue U ioMuHecueHuus. CrekTpaabHbie
XapaKTEPUCTUKHU TEIJIOBOTO M3ITydeHUs. AGCOIIOTHO
yepHoe Teno. 3akoH Kupxroga. 3akon Credana —
Bboneumana. 3akonsl Buna. ®opmyina [Inanka.
KBanroBoe o0bsicHEHHE 3aKOHOB TETIJIOBOTO
n3nnydyeHus. KopnyckynsipHO-BOJIHOBOH yan3m
ceera. Dpdext Komnrona. J/[aBnenue crera.

14

OIIK-1,
OIIK-2

Htoro

14
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6 AtomHas ¢u3HKa,
JJIEMEHTHI
KBaHTOBOH
MEXaHUKU U (PU3UKU
TBEPJIOrO Tena

BonHoBBIE cBOMCTBa MUKpOUacTHIl. [ unoresa nie
Bbpoitnsa. Indpakaus mukpoyactuir. COOTHOIIIEHHE
Heomnpeaenénnocteit [ eitzendepra. BomHoBas
(yHKIMSL, €€ CTAaTUCTUYECKHUI CMBICI. Y paBHEHUE
[Ipenuurepa. KBantoBas yactuiia B mpsIMOYTOIbHOM
MOTEeHIManbHOH siMe. [1ydok wacTui B mose
MPSIMOYTOJILHOTO TOTEHITMAILHOTO Oaphepa.
Tynuensuslil 23 dekt. [TorsTue coOCTBEHHOTO
MAarHATHOIO MOMEHTA YacTHIbI U criiHA. [ToaHbIi
MOMEHT UMITYJIbCa YaCTUIIbI U MOJIHBII MarHUTHBINA
MoMeHT. KBaHTOBO-MexaHHUECKOe OMMCaHne aTOMOB.
Crauuonapnoe ypaBuenue lpenunrepa qist atoma
BOJIOpo/ia. BomHOBEIE (DyHKITMHM M KBAHTOBBIE YHCIIA.
Teopust MEHOTrOANEKTpOHHOTO atoma. [Ipuanmmn [laynn.
KpatrocTs Beipoknenus. [IpaBuna otbopa ams
KBaHTOBBIX IEPEX00B. MeXaHNUECKUI U MarHUTHBIN
MOMEHTBI aTOMOB. [ ' "poMarHuTHOE OTHOLIEHHE. OMbIT
Hrepna u ['epnaxa. Ddpdexr 3eemana u llrapka.
OMNUpUYECKUE 3aKOHOMEPHOCTH B AaTOMHBIX
criektpax. ®opmyna banemepa. OCHOBBI KBAHTOBOM
cTatucTuaeckoi pusuku. [IpuHINT TOXKIECTBEHHOCTH
yactull. bo3ous! U pepmuonsl. Pa3zoBoe MPOCTPAHCTBO
u ¢pyHKuua pacrpenenenus. Pacnpenenenuns bose —
OiinureitHa u @epmu — upaka. [loHsTre MI0THOCTH
coctosiHui. DOTOHHBIN UI€aTbHBIN ra3.
Pacnpenenenue potonos no sneprusim. @opmyia
IInanka. DneKTPOHHBIN UAEATbHBIN Ta3.
Pacnipenenenue 351€eKTPOHOB 10 3HEPTUSIM NIPU
pa3IMYHBIX TEMIIepaTypax. 3aBUCUMOCTb YPOBHS
®epmu OT TeMIiepaTyphbl. Teopus TEIIOEMKOCTH
TBEPJIBIX TeJ. DIEMEHTbI KpUCTAIIOrpapuH.
TennoBble KoaeOaHUSA KPUCTAIIMYECKOM PEeIeTKH.
TemnnoBeie cBOICTBa TBEPABIX Tel. Teopud
TEIMJI0EMKOCTH DWHINTeHa. Teopus TEerIoeMKOCTH
Jlebasi. DeMeHTbl 30HHOM TEOPUH TBEPBIX TEII.
Pacmennenne sHepreTH4ecKuX ypoBHEN IpH
00pa30BaHUM KPUCTAIUTMYECKON PELIETKH.
OHepreTHyeCcKue 30HbI B KpucTtajuiax. Pacnpenenenue
3JIEKTPOHOB I10 YHEPTETUYECKUM 30HaM. MeTasl,
MOJIYIIPOBOJAHHUKH U TUIIEKTPUKHU B 30HHOU TEOPHUH.
KBanToBas Teopust 3IEKTPOIIPOBOJHOCTH TBEPABIX TEII.

30

OIIK-1,
OIIK-2

HUroro

30

Hroro 3a cemectp

54

Hroro

108

HaumeHnoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmmma 5.3 —

5.3. lIpakTnyeckue 3aHATUSA (CEMUHAPDI)

HanmeHnoBaHMe MpakTUYECKUX 3aHATHIA (CEMHHAPOB)

(TEM) AUCUUTUIMHBI

Hasanus pasnenoB | HanmeHoBaHue npakTtudeckux 3aHATHi | TpynoeMKocTs,
(cemuHapoB) q

dopmupyembie
KOMIIETCHIIUU

1 cemecTp
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1 Mexanuka KunemaTtuka nocrynaTesbHOro JIBUKECHHS 2 OIIK-1, OIIK-2
KunemaTuka BpaniaTeabHOTO IBUKEHUS 2 OIIK-1, OIIK-2
3aKOHbBI JMHAMUKH ITOCTYIIATENBHOIO 2 OIIK-1, OIIK-2
JBUKEHUS
PaGora u sHeprus 2 OIIK-1, OIIK-2
3aKOHBI COXPaHEHHUS 2 OIIK-1, OIIK-2
3aKOHbI IMHAMHUKY BpallaTeIbHOTO 2 OIIK-1, OIIK-2
JBUYKEHUS.

Uroro 12

2 MonexkynsipHas MoneKkyIapHO-KMHETUYECKas TEOPHUs 2 OIIK-1, OIIK-2

¢usnka u Knaccudeckue cTaTUCTHKH. 2 OIIK-1, OIIK-2

TEpMOAMHAMHKaA Pacnpenenenne Maxkcpemia
Krnaccuyeckue cTaTUCTUKM. 2 OIIK-1, OIIK-2
Pacnpenenenue bonbnmana
[TepBoe HavyaO TEPMOJTUHAMUKHI 2 OIIK-1, OIIK-2
N3onpoueccer 2 OIIK-1, OIIK-2
DHTponus 2 OIIK-1, OIIK-2
BTopoe Hauano TepMogMHAMUKH 2 OIIK-1, OIIK-2

Htoro 14

3 DNEeKTPOCTATUYECKOE MOJIE B BaKyyMe. 2 OIIK-1, OIIK-2

Onexktpomarnetusm | Teopema Octporpaackoro-I'aycca mist
HaIPSKEHHOCTH OIS
Pabota, moTeHnuan 3IeKTpOCTaTUYECKOTO 2 OIIK-1, OIIK-2
oJis
DIEeKTPOCTATUUYECKOE MOJIE B BEILIECTBE 2 OIIK-1, OIIK-2
DHeprus EKTPOCTATUYECKOTO OISt 2 OIIK-1, OIIK-2
DnekTpudeckuit Tok. [IMoTHOCTE TOKa 2 OIIK-1, OIIK-2
DNEKTPUUECKUH TOK B METAILIAX 2 OIIK-1, OIIK-2
MarsuTHOE 1oJ€e B BaKyyMe 2 OIIK-1, OIIK-2
BekTop MarHuTHOM MHIYKIMH. 3aKOH 2 OIIK-1, OIIK-2
buo-Casapa-Jlamiaca
[IepemenieHre NpoOBOJHUKOB ¢ TOKOM B 2 OIIK-1, OIIK-2
MarHuTHOM TI0JIe
JIBr>keHue 3apsii0B B MATHUTHOM TIOJIE. 2 OIIK-1, OIIK-2
Yckopurenu
SIBiIeHME DIEKTPOMArHUTHOU UHAYKIIUN 2 OIIK-1, OIIK-2
OHeprus MarHUTHOTO MOJIS 2 OIIK-1, OIIK-2
MarauTHOE II0JI€ B BEIICCTBE 2 OIIK-1, OIIK-2
VYpaBHenus Makcsemnna 2 OIIK-1, OIIK-2

Hroro 28
Hroro 3a cemectp 54

2 cemecTp
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4 Konebanus u I"apmonnueckue KoneOaHus 2 OIIK-1, OIIK-2
BOJIHBI 3aTyxaromue KojieOaHus 2 OIIK-1, OIIK-2
BrinyxieHHble KojeOaHus pa3IuIHON 2 OIIK-1, OIIK-2
npupozsl. Pesonanc
Bonnel B ynipyroi cpene 2 OIIK-1, OIIK-2
DJIEKTPOMArHUTHBIEC BOJIHBI. DHEPTUS 2 OIIK-1, OIIK-2
BOJIHBI
Hroro 10
5 BonHoBas u WNurepdepentus crera. OnbiT FOHTA 2 OIIK-1, OIIK-2
KBaHTOBAs ONTHKA | {aTepdepeHIus cBeTa B TOHKUX TUICHKaX 2 OIIK-1, OIIK-2
Hudpaxius ceera 2 OIIK-1, OIIK-2
[Tonspusanus cBera 2 OIIK-1, OIIK-2
B3anmoneiicTBre n3mydeHus ¢ 2 OIIK-1, OIIK-2
BelecTBOM. JlaBneHue cBera
TernoBoe n3nydeHue 2 OIIK-1, OIIK-2
Buemnnii porosdpdexr Ipdexr 2 OIIK-1, OIIK-2
KomnrTona
Hroro 14
6 AtomHas pusuka, |JImHeuaThlil criekTp aToMa BOJOPOJA. 2 OIIK-1, OIIK-2
DJIEMEHTHI ®opmyna bansmepa
KBAaHTOBOH Crpoenue atoma. [loctynatel bopa 2 OIIK-1, OIIK-2
MEXaHUKH U GUSHKH |BoroBbe CBOHCTBA BerecTBa. BosHbI e 2 OIIK-1, OIIK-2
TBEPJOTO Tena Bpoiins
CooTHollIeHHEe HEONpPeIeIEHHOCTEN 2 OIIK-1, OIIK-2
VpaBnenue llIpeaunrepa. Mukpouactuna 2 OIIK-1, OIIK-2
B IMOTEHIIUATILHOM siME
[ToTentnmansubiil 6apsep. TyHHETBHBIN 2 OIIK-1, OIIK-2
s ekt
KBaHTOBO-MEXaHMUECKOE ONUCAHUE 2 OIIK-1, OIIK-2
CTPOEHHUS U CIIEKTPOB aTOMOB
KBanToBbIe uncia 2 OIIK-1, OIIK-2
KomOunanmoHnHoe paccesiHue cBera. 2 OIIK-1, OIIK-2
WNuBepcust HaceneHHocTH. JIazepsl
KBaHTOBBIE CTaTHCTHKHN 2 OIIK-1, OIIK-2
TernoBbie CBOMCTBA TBEPABIX TEI 2 OIIK-1, OIIK-2
DJIEKTPONPOBOIHOCTh METAJIIIOB 2 OIIK-1, OIIK-2
DNEeKTPONPOBOJHOCTH MOTYIPOBOJHUKOB 2 OIIK-1, OIIK-2
Dddexr Xomra 2 OIIK-1, OIIK-2
KonTakThl TBEpABIX TEN 2 OIIK-1, OIIK-2
Hroro 30
Hroro 3a cemectp 54
Hroro 108
5.4. JlabopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tabmuia 5.4 — HaumeHoBanue 1a00paTOpHBIX paboT
Hassanus pasnenos HaumenoBanue 1a60paTopHIX padot Tpyn0eMKOCTb, dopmupyembie
(TeM) TUCUIUTUTAHBI q KOMITETCHITH
CornacosaHa Ha noprtane Ne 57457 10




1 cemecTp
1 Mexanuka Kunemarunka paBHOYCKOPEHHOTO 4 OIIK-1, OIIK-2
BpallleHus
MOMEHT UHEpLUH TBEPABIX TEI. 4 OIIK-1, OIIK-2
Junamuka mastHuka ObepOeka 4 OIIK-1, OIIK-2
Hroro 12
2 MonekynspHas N3yuenune pacnpenenenus Makcsesuia 4 OIIK-1, OIIK-2
¢usuka u Ornpezenienre OTHOIICHHS 4 OIIK-1, OIIK-2
TEPMOAUHAMUKA TETJIOEMKOCTEM ra3a METOJI0M
Knemana u [le3opma
Hroro 8
3 DnextpomarHeTusm | M3yueHue 31€KTpOCTaTUUECKOIO MO 4 OIIK-1, OIIK-2
N3ydeHne CBOWCTB TUAIEKTPUKOB B 4 OIIK-1, OIIK-2
110JI€ TUIOCKOTO KOHJIEHCAaTOopa
N3ydeHne MarHuTHOTO MOJIsl HA OCH 4 OIIK-1, OIIK-2
KpYroBOTO BUTKa
Onpezenenue yaenbHOro 3apsiaa 4 OIIK-1, OIIK-2
3JIEKTPOHA METOJOM MarHeTpoHa
Uroro 16
Hroro 3a cemectp 36
2 cemecTp
4 Konebanus v BosiHbl | M3yueHue 3aTyxaromux 4 OIIK-1, OIIK-2
AJIEKTPOMArHUTHBIX KOJIeOaHUH
N3ydenune BbIHYKIECHHBIX 4 OIIK-1, OIIK-2
AJIEKTPOMArHUTHBIX KosieOaHui
Hroro 8
5 BonHoBas u N3yuenne naTEpPEpEHITNU JIA3EPHOTO 4 OIIK-1, OIIK-2
KBaHTOBAsl ONTHKA U3ITyYCHUS
N3yuenne nqudpakiuu J1a3epHOTO 4 OIIK-1, OIIK-2
U3ITy4eHUs
H3ydenue TemioBoro u3iny4eHus 4 OIIK-1, OIIK-2
Nzyuenwne BaemHeTO hoTodPderTa 4 OIIK-1, OIIK-2
Hroro 16
6 AtomHas (usmka, [IpoBepka cooTHOIIEHUS 4 OIIK-1, OIIK-2
HJIEMEHTHI KBAHTOBOW  |HEompeaeaeHHOCTe! 11 POTOHOB
MEXaHUKH U HU3HKHA N3ydeHne criekTpa U3JIy4eHus: aTOMOB 4 OIIK-1, OIIK-2
TBEPAOIO Tella BOJIOPOJIA
OnpeneneHre MUPUHBI 3aMPEIICHHON 4 OIIK-1, OIIK-2
30HBI MTOJTYPOBOIHUKA TTO
TeMIepaTypHOU 3aBUCUMOCTH
00paTHOTO TOKa JM0/1a
Hroro 12
Hroro 3a cemectp 36
Hroro 72

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAs1 padoTa
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Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.

Tabmuia 5.6 — Busbel caMmocTosATeIbHOM pabOThI, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMITETEHIIUN
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HaszBanus pasaenoB | Bunbel camocrosarensHoit | TpynoeMkocTs, | DopMupyembie
@OpMBI KOHTPOJIA
(Tem) TUCUUTUTAHBI paboThI q KOMIIETEHLINU
1 cemecTp
1 MexaHuka IToaroroBka k 3aImuTe 4 OIIK-1, OIIK-2 |3ammuTa oT4yeTra 1o
OTYeTa 1o J1a0opaTOPHOM nabopaTtopHoit
pabote pabote
IToaroroBka k 4 OIIK-1, OIIK-2 Komnoksuym
KOJUIOKBUYMY
IToaroroBka k 4 OIIK-1, OIIK-2 KonTtponbHas
KOHTPOJIbHOM paboTe pabota
IToaroroBka k 8 OIIK-1, OIIK-2 | JlaGoparopHas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYeTa
IToaroroBka x 2 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 22
2 MonekynspHas IToaroroska Kk 3amure 4 OIIK-1, OIIK-2 |3amura oTuera 1o
buzuka u oTYeTa 1o J1abopaTopHOi nabopaTopHOH
TEPMOJIMHAMUKA pabote pabote
[ToaroroBka x 4 OIIK-1, OIIK-2 KomnokBuym
KOJUIOKBUYMY
[ToaroroBka k 2 OIIK-1, OIIK-2 KonTtponbHas
KOHTPOJIbHOU paboTe pabora
[ToaroroBka k 8 OIIK-1, OIIK-2 Jlaboparopnas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYeTa
IToaroroBka x 2 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 20
3 [ToaroroBka x 3amure 6 OIIK-1, OIIK-2 |3amura oTyera 1no
DneKTpoMarHeTu3M |oT4era 1o JabopaTopHOit nabopaTtopHoit
pabote pabote
[ToaroroBka x 4 OIIK-1, OIIK-2 KomtokBuym
KOJUIOKBUYMY
IToaroroBka x 4 OIIK-1, OIIK-2 KonTtponbHas
KOHTPOJIbHOU paboTe pabora
[ToaroroBka x 12 OIIK-1, OIIK-2 Jlaboparopnas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYeTa
[ToaroroBka x 4 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 30
Hroro 3a cemectp 72
[ToaroroBka u cnaya 36 OK3aMeH
JK3aMeHa
2 cemecTp
12




4 Konebanus u IloaroroBka Kk 3aiiuTe 4 OIIK-1, OIIK-2 |3amuTa oT4eTa 1Mo
BOJIHBI OTYeTa 110 JIA00PATOPHOM nabopaTopHOU
pabote pabote
[ToaroroBka k 6 OIIK-1, OIIK-2 | JlaGoparopHas
nabopaTopHoO# pabdoTe, pabora
HaIlMCaHUEe OTYeTa
IToaroroska k 2 OIIK-1, OIIK-2 | TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 4 OIIK-1, OIIK-2 Kosmnokxsnym
KOJUTIOKBUYMY
IToaroroBka k 2 OIIK-1, OIIK-2 KonTtponbHas
KOHTPOJIbHOW paboTe pabora
Hroro 18
5 BonHoBas u IloaroroBka Kk 3aiiuTe 4 OIIK-1, OIIK-2 |3amuTa oT4eTa 1Mo
KBAHTOBAs ONITHKA  |OTYeTa MO JabopaTopHOit nabopaTopHOU
pabote pabote
[ToaroToBka k 8 OIIK-1, OIIK-2 | JlaGoparopHas
nabopaTopHoO# pabdoTe, pabora
HaIlMCaHUEe OTYeTa
IToaroroska k 2 OIIK-1, OIIK-2 | TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 4 OIIK-1, OIIK-2 Komnoksuym
KOJUTOKBUYMY
IToaroroBka x 2 OIIK-1, OIIK-2 KonTtponbHas
KOHTPOJIbHOU paboTe pabora
Hroro 20
6 Atomuas ¢pusuka, |[lonroroska k 3amure 6 OIIK-1, OIIK-2 |3amura otyera 1o
AJIEMEHTBI 0TYeTa 1o J1adopaTOPHOMA n1abopaTopHOi
KBaHTOBOM pabote pabote
MEXaHUKH U PU3UKH | TToaroToBKa K 12 OIIK-1, OIIK-2 | JlaGoparopHas
TBEPIOro Tea nabopaTopHoO# pabdoTe, pabora
HaIlMCaHUE OTYeTa
[ToaroroBka k 4 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 6 OIIK-1, OIIK-2 KomnokBuym
KOJUTOKBUYMY
[ToaroroBka k 6 OIIK-1, OIIK-2 KonTtponbHas
KOHTPOJIbHOU paboTe pabora
Hroro 34
Hroro 3a cemectp 72
IToaroroBka u cmaua 36 DOK3aMeH
JK3aMeHa
Hroro 216

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBHE KOMIETEHIMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHATUN
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Buapl yueOHOM AesiTenbHOCTH
dopmupyemeie
Jlek. | Tlpak. | JIa6. | Cawm. DopMBI KOHTPOJIS
KOMITETEHITHH
3aH. 3aH. pao. pao.
OIIK-1 + + + +  |3ammuTa oTueTa o gabopaTopHoii padore,
Komnnoksuym, KonTposnbsHas padora,
JIaGoparophas pabota, TectupoBaHue,
DK3aMeH
OIIK-2 + + + +  |3ammuTa oTdera mo 1abopaTopHoi padore,
KomnokBuym, KonrponbsHas pabora,
JlabopaTtopHas pabota, TecTupoBaHue,
DK3amMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. bajuibHbBIE OLEHKH I (POPM KOHTPOJIsA

bannbeHbIe o1eHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MaxkcuManbHBIN MaxkcuManbHbIN MaxcumatbHbIi
DopMBI KOHTPOJIS 6amn Ha 1-yto KT ¢ | Gamr 3a mepuon Oau 32 nepuon Beero 3a
Hayasa cemectpa | mexay 1KT u 2KT mexay 2KT ma |- cemectp
KOHEII ceMecTpa
1 cemecTp
3ammra oT4yeTa 1no 5 5 5 15
nabopatopHoit pabore
Komnoksuym 10 10 10 30
KoHTtposnbHas padota 3 4 3 10
Jlaboparopnas pabota 3 3 3 9
TectupoBanue 2 2 2 6
DK3ameH 30
HToro MakcuMyM 3a MepHoj 23 24 23 100
Hapacraromum nrorom 23 47 70 100
2 cemecTp
3ammra oT4yeTa 1no 5 5 5 15
nabopatropHoit pabore
KomnokBuym 10 10 10 30
KoHTtposnbHas pabota 3 4 3 10
Jlaboparopnas pabota 3 3 3 9
TectupoBanue 2 2 2 6
DK3ameH 30
HToro MakcuMyM 3a MepHoOL 23 24 23 100
Hapacraromum nrorom 23 47 70 100
6.2. Ilepecuer 6a/U10B B OLIEHKH 32 TEKYIIHA KOHTPOJIb
[TepecueT 6anIoOB B OLIEHKH 32 TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6aIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb
bamiel Ha aTy TEKyIIero KOHTPOJIS Ornenka
>90% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK 4
Ot 60% 10 69% OT MakcUManbHOI cyMMbI OaiioB Ha naty TK 3

CornacoBaHa Ha noptane Ne 57457 14



< 60% oT MakcuMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEIIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTInM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00ecnieueHue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. CasenbeB, . B. Kypc o6mieit pusuku : yuedHoe nocobue : B 3 romax / M. B. CaBenbeB. — 14-e
u3n., crep. — Cankr-IletepOypr : Jlanp, [6. 1.]. — Tom 1 : Mexanuka. MonekynspHas ¢puzuka — 2018.
— 436 c. [DnexTpoHHBI pecypc]: — Pexum noctyna: https://e.lanbook.com/book/98245.

2. Casensbes, . B. Kypc ob6meit ¢pusuku : yauedHoe ocobue : B 3 romax / M. B. CaBenbeB. — 15-¢
2.u3n., crep. — Cankr-IlerepOypr : Jlas, [6. 1.]. — Tom 2 : DnexTpuyecTBO U MarHeTusM. BoaHBI.
Ontuka — 2019. — 500 c¢. [DOnexTpoHHBIN pecypc]: — Pexum pocrtyna:
https://e.lanbook.com/book/113945.

3. Casenbes, U. B. Kypc ¢usuku : yuebnoe mocobue : B 3 tomax / U. B. CaBenseB. — 7-¢ usn.,
crep. — Cankr-IlerepOypr : Jlansp, [0. 1.]. — Towm 3 : KBanToBas ontuka. ATomHas ¢pusznka. Ousnka
TBepaoro tena. Pu3nka aTOMHOIO A/pa U 3JeMeHTapHbIX yactul — 2019. — 308 c¢. [DnekTpoHHBIH
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/117716.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. CaBennes, M. B. COopHUK BOIpOCOB U 3ajaa4 mo obuieit ¢pusuke : yuebHoe nocodue / 1. B.
CasenbeB. — 9-¢ uzn., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 292 c. [DnekTpoHHBIH pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/125441.

2. Uponos, N.E. 3agaum mo ob6mieit ¢pusuke: YueOHOoe nmocodue [DNeKTpOHHBIN pecypce] : yueo.
nocobue — DnektpoH. gaH. — CankTt-IletepOypr : Jlanp, 2018. — 420 c. [DaeKkTpOHHBIN pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/99230.

7.3. YuyeOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIE YUeOHO-METOAMYECKHE M0CO0usI

1. Mexanuka: Y4ueOHO-METOAMYECKOE MOCOOUE MO ayJUTOPHBIM MPAKTUYCCKUM 3aHATHIM U
camocTosATenbHOI padote / HO. A. I'pubos, A. A. 3enun - 2018. 64 c. [DnekrpoHHsIii pecypc]: — Pexxum
nocryna: https://edu.tusur.ru/publications/7662.

2. MonekynsapHas Gu3nka U TEPMOJUHAMHKA: YYEeOHO-METOIUYECKOE TTOCOOUE TT0 ayTUTOPHBIM
MPAKTHYECKUM 3aHIATHIM M CAaMOCTOATEIbHON padoTe / B. A. Bypnosunun - 2018. 85 c. [DnekTpoHHBII
pecypc]: — Pexxum pocryma: https://edu.tusur.ru/publications/7520.

3. DNEKTPUYECTBO U MAarHETH3M: Y 4eOHO-METOAMYECKOE MOCOOUE M0 ayTUTOPHBIM MPAKTHYSCKUM
3aHATUSAM U camocTosTensHO padore / FO. A. Bypauesckwuii - 2018. 137 c. [DnexTpoHHBIN pecypc]: —
Pexum noctyna: https://edu.tusur.ru/publications/7729.
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4. BonHOBasgs W KBAaHTOBas OMNTHKA: YYEOHO-METOAMYECKOE MOCOOHWEe MO ayAUTOPHBIM
MpaKTHYECKUM 3aHATUSIM U camocTosATenbHO# padore / JI. B. Opnosckas, E. B. IBanoBa, A. B.
OpnoBckas - 2018. 127 c¢. [DOnekTpoHHBIH pecypc]: — Pexum pgoctymna:
https://edu.tusur.ru/publications/7694.

5. AtomHas ¢usuka u ¢pusuka TBEPAOro Tena: Y4eOHO-METOANIECKOE TOCOOHE 1O ay IMTOPHBIM
MPAKTUYECKUM 3aHATHSAM B caMocTosiTebHOU padote / A. B. Jlssuun, 0. I1. Yyxkos - 2018. 147 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/7691.

6. Kunematnka paBHOYCKOPEHHOTO BpalleHus: PykoBoacTBO k 1abopaTopHO padoTe 1o ¢pusuke /
B. A. bypnoBunun - 2019. 13 c. [DaexkTtpoHHBIH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/8966.

7. OnpexneneHre OTHONIEHHS TEIUIOEMKOCTEN raza Mmetoaom Kiiemana-Jlezopma: PykoBoACTBO K
naboparopHoit padote o ¢usuke / E. B. IBanosa - 2019. 12 c. [DnextponHsIit pecypc|: — Pexum
nocrtyma: https://edu.tusur.ru/publications/8968.

8. M3ydyeHue MarHuTHOTO TOJs KPYroBOro Toka: MeTtoauueckue ykazaHHUS K jJabopaTopHOU
pabote mo pusuke / A. C. Knmumos, A. A. 3enun - 2020. 13 c. [DaekTpoHHbIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/9262.

9. M3yueHune 3aTyxaroluX JJEKTPOMArHUTHBIX KojebaHWi: MeToandeckue yKazaHUs K
nabopatopHoit padore o ¢uszuke / A. B. TronskoB, B. A. Bypnosunun - 2020. 16 c. [DneKTpOHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/9261.

10. Buemrnuii doroaddekr. M3zyuenue 3akona CtoneroBa U nmpoBepka GopMyiabl DHHINTEHHA:
MeTtoaudeckue ykazaHus K jabopatopHoit pabote / B. A. Bypnosunmn - 2018. 12 c¢. [DnekTpoHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/7638.

11. HMccnenoBanue crieKTpa atoMa Bojiopoja: PykoBoacTBo k mabopaTopHoit padbote mo ¢usnke / A.
C. Kaumos, H. II. KongpareeBa - 2019. 14 c. [DnekTpoHHbIl pecypc]|: — Pexum goctyna:
https://edu.tusur.ru/publications/8965.

12. Konebanus u BOJIHBI: Y4eOHO-METOJUYECKOE MOCOOUE MO ayIUTOPHBIM NMPAKTUUYECKUM
3aHATHAM B caMocToaTenbHON padote / A. C. Kimmmos, A. B. Menosnuk, 1O. I'. FOmxkos - 2018. 114 c.
[DnexTponHsbIit pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7652.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUH.

J1s1 M1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3y4yeHUHn NUCUUIIMHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCA/I0YHBIX MECT I y4eOHOH rpymibl, 000pYJOBaHHAS JOCKOW U CTAaHIAPTHOW yueOHOM
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YU4EeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
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TEMaTUYECKHE WIUTIOCTPALMH T10 JICKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.
8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecrieueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyeOHas aynuTopusi: yueOHasi ay TMTOPHS AJIsl IPOBEICHUS 3aHATUH JEKIIMOHHOTO THIIA, yueOHas
ayIUTOpHUs IS MPOBEACHUS 3aHATUU NMPAKTHUYECKOIr'o THUIA, yueOHas ayIUTOpHUs Ml MPOBEICHUS
3aHATUI CEMHUHApPCKOro THUIA, MOMEUIEHUE IJsi NMPOBEACHHS TPYNIOBBIX U HWHAUBUIYAIbHBIX
KOHCYJIbTAllUi, TOMEIICHHE ISl MIPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHON aTTeCTalnH;
634034, Tomckast obmacts, r. Tomck, Bepmununa ynuia, 1. 74, 230 ayza.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Kamepa;

- Muxkpo¢os;

- TeneBusop;

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- Microsoft Office;

- Microsoft Windows 8.1;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmMHoOe odecneyeHue A HaﬁopaTOprIX paﬁoT

JlabopaTopusi BOJTHOBOI ONTUKH: yueOHasi ayIUTOPHS [JIsl IPOBEACHUS 3aHATUNH MPaKTUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIsl IPOBECHUS 3aHATHI J1abopaTtopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepmmnanna ynuia, a. 74, 210 ayn.

Onucanue UMeroIerocs 000pya0BaHuUs:

- Monoxpomarop - 9 mr.;

- UcTtoyHuk cBeTa cnekTpa pTyTH - 6 IT.;

- UcTtoynuk cBeTa cnekTpa Boopoja - 8 mT.;

- JJaboparopusiii Mmaket "[lonspuzanus ceeta" - 6 mrT.;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

JlaGopaTopus »JeKTpUUYECTBAa U MarHeTusMma: ydeOHas ayIuTOpHS JJIsl MPOBEACHUS 3aHATHI
MPAaKTHYECKOTO THUIA, ydeOHas ayauTOpHUs s MPOBEACHUS 3aHATUN abopaTopHoro tuma; 634034,
Tomckas o6mactp, T. ToMck, Bepmmanna ynuna, a. 74, 219 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- JJaGopartopHsIif MakeT "DIEKTPUIECTBO U MarHeTu3m" - 12 mr.;

- Y4eOHO0-1a00paTOPHBINA CTEH/ IO SJEKTPOAMHAMUKE - 3 IIT.;

- Konrpomnep usmepenuii - 12 mir.;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- ASIMEC;

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpuU3NUECKUX H3MEPEHUM;

Jlabopatopusi TepMOJUHAMUKHU: yuyeOHas ayIUTOPUsS JJIsl MPOBEICHUS 3aHSATUN MPAKTUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIs IPOBECHUS 3aHATHI J1abopaTopHoro Tuma; 634034, Tomckas o6nacTs, T.
Tomck, Bepminnauna ynuia, a. 74, 223 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- JJaGopaTopHbIif MaKeT MO TEPMOJAMHAMUKE - 6 IIT.;

- MaruuTHO-MapKepHas J0CKa;
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- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTes.

[IporpamMmMHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUM;

JlabopaTopusi KBaHTOBOH (pu3uKH: yueOHas ayIUTOpHUS AJis MPOBEACHUS 3aHATUN MPAKTHUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIsl IPOBEJCHUS 3aHATHI JJabopaTopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepminnauna ynuia, a. 74, 229 ayn.

Onucanue UMeroLerocss 000pya0BaHuUs:

- JJaboparopnsiii MakeT "KBantoBas ¢gusuka" - 10 mr.;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

JlabopaTtopusi MEXaHUKU U MOJIEKYJISIpHONU QU3UKH: yueOHasi ay TMTOpUs JIJIsl POBEICHUS 3aHATUI
MPAaKTHYECKOTO THUIA, ydeOHas ayauTOpHUs s MPOBEACHUS 3aHATHUN abopaTopHoro tuma; 634034,
Tomckas obmacte, T. ToMck, Bepmmnanna ynuna, a. 74, 232 ayn.

Onucanue UMeroerocs 000pya0BaHuUs:

- JJabopaTtopubie MmakeTsl: "Monekynsapras ¢puszuka" - 10 mr., "Mastauk O6epoeka" - 10 mrT.,
"Mammuna AtByaa" - 3 wr., "MoMeHT uHepuuu" - 4 mr.;

- Kontpomnep usmepennii - 10 mir.;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHU;

JlabopaTopus na3epHONM ONTUKU: yueOHast ayIUTOPHUS AJI MPOBEIACHUS 3aHATUN MPAKTUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIsl IPOBECHUS 3aHATHI J1abopaTtopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepminnauna ynuia, a. 74, 235 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- 'eMoHEOHOBBIN J1a3ep - § WT.;

- OnTHyeckas CKambs ¢ IPUHAIIEKHOCTSIMU - 8 IT.;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/IbHO-TEXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTONB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynmuna, a. 74, 207 ayn.

Onucanrie UMEIOIIErocss 000pyI0BaHUS:

- yuebHas mebenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
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nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.
[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:
- Microsoft Windows;
- OpenOffice;
- Kaspersky Endpoint Security 10 qns Windows;
- 7-Zip;
- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCHMTILTAHBI IS JTUI] C OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToaaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTBIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00yYeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHbIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspaumi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 Mexanuka OIIK-1, OIIK-2 |3amwuta otuera no |[IpumepHsIil nepedeHb

nabopaTopHOi BOIIPOCOB ISl 3aILUTHI

pabote 1a00paTOpHBIX paboT

Komnoksuym [IpumepHBIil nepeyeHb
BOIIPOCOB sl KOJUIOKBHYMa

KonTponbsHas [IpuMepHBIii TIEpeUYeHb

pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT

JlaGopatopHas Tembl m1abopaTopHBIX paboT

pabota

TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN

DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
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2 MonexynsipHasi pU3UKa 1 OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHb
TEPMOJMHAMUKA nabopaTopHOi BOIIPOCOB ISl 3aILUTHI
pabore 1a00paTOpHBIX PadoOT
KonnokBuym [IpuMepHBIii TIEpeYeHb
BOIIPOCOB JUIsI KOJJIOKBHYMa
KonrpomnbHas [IpumepHBIii nepedeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 DneKkTpoMarHeTu3M OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHp
nabopaTopHOH BOITPOCOB JTsI 3AIUTHI
pabote 71a00paTOpHBIX padoOT
KonnokBuym [IpumMepHbIii TEpeUeHb
BOIIPOCOB ISl KOJJIOKBHYMa
KonTponbsHas IIpuMepHBIil IepeyeHb
pabota BapUaHTOB (3a4aHUN)
KOHTPOJIbHBIX padoT
JlaGopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
4 KonebaHust U BOJHbI OIIK-1, OIIK-2  |3amuTa otuera no |[IpumepHslil nepedeHp

nabopaTopHOH BOITPOCOB JTSI 3AITUTHI

pabote 1abopaTopHbIX paboT

Konnoksuym [IpumepHBIil nEepedyeHb
BOIIPOCOB JUIsI KOJJIOKBHYMa

KonTponbHas [IpuMepHBIil epeyeHb

pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT

Jlaboparopnas Tembl 1a0opaTopHBIX pabOT

pabota

TectupoBanue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM

OK3aMeH [lepeuyenpb sK3aMeHAIIMOHHBIX

BOIIPOCOB
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5 BoyiHOBas 1 KBaHTOBas
OIITHKA

OIIK-1, OIIK-2

3ammra oT4yera mo

[IpumepHBIil nepeyeHb

nabopaTopHOH BOITPOCOB JIJIs 3AUTHI

pabore 1a00paTOpHBIX PadoOT

KonnokBuym [IpuMepHBIii TIEpeYeHb
BOIPOCOB ISl KOJUIOKBHYMa

KonrpomnbHas [IpumepHsIii nepedeHb

pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT

JlaboparopHas Temb! m1abopaTopHbIX padoT

pabota

TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN

OK3aMeH [lepeuenp sK3aMeHAIIMOHHBIX

BOITPOCOB

TBEPJOTO Tella

6 AToMHas Qu3HKa, FIIEMEHTHI
KBaHTOBOI MEXaHUKU U PU3UKU

OIIK-1, OIIK-2

3amuTa otdyera mo |IIpumepHslil nepedeHb
nabopaTopHOH BOITPOCOB JIJIS 3AIUTHI
pabote 71a00paTOpHBIX padoOT
KonnokBuym [IpumMepHbIii TEpeUeHb
BOIIPOCOB ISl KOJJIOKBHYMa
KonTponbsHas IIpuMepHBIil IepeyeHb
pabota BapUaHTOB (3a4aHUN)
KOHTPOJIbHBIX padoT
JlaboparopHas Temb!r mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX

BOITPOCOB

[Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHU K CTETICHH C(OPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHUN UIu HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHUE
yMEHUe HAaBBIKOB
3 ot 60% 1o o0mye, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTUYECKH | CHCTEMaTUYECKOe
CYMMBbI 0aJJIOB OCYIIECTBIISIEMOE pUMEHEHHE
yMeHHue HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

(HEyAOBIETBOPUTENBHO) | UJTU

2 He nmeet He0OXOIMMBIX IPEICTaBICHUN O IPOBEPSIEMOM MaTepHualie

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Kakoe 13 NpemioKEeHHBIX HUKE ONMPEACTCHUN XapaKTepU3yeT HOPMAJIbHYIO COCTABIISIONIYIO

JIMHEWHOTO YCKOpPEHHUs?

1) Oto duznueckas BEeKTOpHas BeJIMYMHA, XapaKTepU3yolas ObICTPOTY U3MEHEHUS! CKOPOCTH
10 BEJIMYMHE.

2) Orto (husmyeckas BEKTOpHAs BEJIMYMHA, XapaKTepU3yIolas ObICTPOTY U3MEHEHUSI CKOPOCTH
10 BEJIMYMHE U HAIPABICHUIO.

3) Oto ¢du3nUeckas BEKTOpHAs BEIWYUHA, XapaKTepHu3ytouias ObICTPOTY U3MEHEHHSI CKOPOCTH
10 HaIPaBJICHHUIO.

Touka M nBMKETCS MO OKPYKHOCTH C MOCTOSIHHBIM TaHT€HLIMAIbHBIM ycKopeHueM. Ecnu
NPOEKIHs TAHTEHLHAJbHOTO YCKOPEHHMs Ha HalpaBlIEHHE CKOPOCTH MOJOXHUTEIbHA, TO
BEJIMYMHA HOPMAJIBHOTO YCKOPEHHS. ..

1) yBenu4mnBaeTcs;

2) yMEHBIIIAeTCS,
3) He u3MEeHseTCSI.

3. Kosieco Bpaiaercsi BOKpYT HEMOJBUKHOM OCH, MPOXOAAIIEH uepe3 ero ueHtp uuepiuu. Kak
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IIPU 3TOM U3MEHSETCA BEKTOP HOPMAIBHOTO YCKOPEHHS J1000i1 Touku Ha 000je Kojeca, eciau
OHO BpAILlaeTCsl C MOCTOSHHBIM YIJIOBBIM YCKOpeHueM? YKaKUTe MpaBUIbHbII OTBET.
1) U3mensercs mo MOAyIIO U HAIIPaBJICHUIO.
2) V3meHseTcst Mo MOAYJIIO U HE U3MEHSIETCS 110 HAIPABJICHHIO.
3) U3mensiercs 1o HanmpaBICHUIO U HE U3MEHSIETCS TI0 MOTYJIIO.
4) He u3MeHsIieTCsl HU IO MOJYJIIO, HU 110 HAIIPABJICHHUIO.
4. B xakoMm ciaydae maTepuagbHas TOUYKA JBUKETCS PABHOMEPHO MO OKPYKHOCTH?
1) Ecnu HanpaBiieHWe CHITbI, MPUIIOKEHHON K TOYKE, COBIAACT C HAMPABJICHHEM CKOPOCTH.
2) Ecnu cuna, npuiio’keHHasi K TOYKe, HalpaBiieHa MPOTUBOIIOIOKHO HAPaBIEHUIO CKOPOCTH.
3) Ecnu cuiia neprneHuKyisspHa CKOPOCTH U HEMPEPHIBHO MEHSIETCSI 110 MOYJIIO.
4) Ecnu cuna, mpuiioXkeHHas K TOUKE, MEPIEHIUKYISIpHA CKOPOCTH U MTOCTOSTHHA 110 MOJTYJIIO.

5. Kakoe u3 NpuUBEICHHBIX HUKE BBIPAXKCHUU SABIACTCS (POPMYJIUPOBKOW TPETHETO 3aKOHA
HeroTona?

1) B3aumoneiicTBytomue Tena ASHCTBYIOT IPYT HA JApyra ¢ OAMHAKOBBIMHU 1O BEJIWYUHE, HO
MIPOTUBOMOJIOKHBIMHU 10 HAMIPABJICHUIO CUIIAMU;

2) Teno (unu cucTema Te) COXpaHsET COCTOSTHUE MMOKOs UM PAaBHOMEPHOTO MPSIMOJIMHEHHOTO
JBUKEHHS 10 TE€X MOP, TOKa BO3JCHCTBIE IPYTHX TeJl HE BBIBEIET €r0 U3 COCTOSIHUS MTOKOS;

3) BricTpoTa U3MEHeHHsI UMITYJIbCa JAHHON CHCTEMBI TeJl MPSIMO MPOTOPIIMOHATIEHA BEKTOPHOM
CyMMe€ BCEX BHEIIHUX CHJI, MPUIIOKEHHBIX K 3TOH CHCTEME;

4) yCKOpeHHEe JaHHOW CHCTEMBI TeJl MPSIMO MPOTOPIIMOHAIHHO BEKTOPHOM CyMMeE BCEX CHII,
MPUI0KEHHBIX K 3TOW cUcTeMe, U 00paTHO MPOMOPIIMOHAIBLHO CYMMapHOW Macce Bceu
CUCTEMBI.

6. UTo Ha3bpIBaeTCs MHEPLUUAIBHON CUCTEMON OTCcUYeTa?

1) Cuctema oTcuera, B KOTOpOH BCe Tella IBUXKYTCS PaBHOMEPHO MM HAXOJATCSI B COCTOSITHUU
MOKOSL.

2) CucremMa oTcyeTa, HaXOAIIAsCs B TOKOE WU IBHKYILAsACS PAaBHOMEPHO U MPSIMOJIMHEHHO.
3) Cuctema otcuerta, cBs3anHas ¢ ComHIeM.

4) Cucrema oTcueTa, CBsI3aHHAs C LIGHTPOM MHEPLIUU JAHHOTO TeJla WM CUCTEMBI TEl.

7. OnuH ¥ TOT XK€ ra3 ¢ MOMOIIBI0 PA3JIMYHBIX MPOIECCOB MEPEXOAUT U3 cocTosHUA (1) B
cocrostaue (2). [Ipu 3ToM OH HarpeBaeTcs M pacIiupseTcs 10 o0beMa B JBa pa3a 0OJIbIIEro
HayaiabHOTO. [Ipu KakoM, U3 MepeyuCICHHBIX HUXKE, MPOLIECCOB ra3 MOJIY4Yul MaKCUMalbHOE
KOJIMYECTBO Teruia?

1) N3obapuyeckoro;
2) N3oxopu4eckoro;
3) Uzorepmuueckoro;
4) AnnabaTtuyeckoro.

8. B nByX cocynax HaxoAsTCSl Pa3jIW4yHbIE ra3bl: B OHOM - 5 MOJIEH Teusi, B APYroM - 3 MOJIst
kuciopoaa. Temneparypa razoB oauHakoBa u paBHa 300 K. Kak coOoTHOCSTCS BHYTpEHHUE
SHEPIruu ATUX Ta30B?

1) OnrHAaKOBHI,

2) bonbie y kucnopona;

3) Bonwmme y renws;

4) JInst oTBETa HEAOCTATOYHO WH(OPMAITUH.

9. OTHOCUTENIBHO CTAaTUUYECKHUX DJIEKTPUYECKUX IMOJIEH CHpaBeIUBbl yTBEpPXKIACHUS: a)
AIIEKTPOCTATUYUECKOE MOJIE IEUCTBYET Ha 3apsHKEHHYIO YACTHUILy C CUJIOW, HE 3aBUCSAIIEH OT
CKOPOCTH YaCTHULIbI, 0) CUJIOBBIE JTUHHUU 3JIEKTPOCTATUUECKOTO MOJISI 3aMKHYTHI, B) LUPKYJISAIHS
BEKTOPA HAIPSHKEHHOCTH BJIOJIb TPOU3BOJIBHOTO 3aMKHYTOIO KOHTYpa paBHa HYJIIO.

1) a, 6;
2)a, B;
3)6,B.

10. Toyeunslii 3apsa +q HAXOAUTCS B IIEHTPE ChEepUIECKOi MOBEpXHOCTH. Eciin 106aBuTh 3apsn +q
3a mpenenamu cepsl, TO MOTOK BEKTOPa HANPSKEHHOCTH AJeKTpocTaTuyeckoro nois E yepes
MOBEPXHOCTD ...

1) He u3MeHuTCS;
2) yBEITUYUTCS;
3) yMEHBIITUTCSL.
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9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

1) MexaHnuka.

NhRPOND =

N

W=

XA

10.

S Yoo~

KunemaTuka noctynaTebHOrO IBHKEHHUSL.

Kunematuka BpamaTeabHOro IBHKEHUS.

JlnHaMuka MaTepuaabHON TOYKH.

Kunernueckas sneprus. Pabora u MOIIIHOCTS.

KoncepBatuBHble cuibl. [loTeHIIManbHas SHEPTUs, CBA3b MEXY MOTECHIIMAIbHONW YHEPrUen U
CHJIOH.

OCHOBHO€ ypaBHEHHE AMHAMUKHU BpAIIATEIBHOTO JBH)KEHHUS OTHOCUTEIBHO HEMOJABUKHOMN
TOYKH.

YpaBHEeHUE TMHAMUKH BPAIIATEIbHOTO JIBUXKEHUS OTHOCUTEIIBHO HETIOIBUKHOM OCH.

MowmeHnT unepuuu, Teopema lllteiinepa.

3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIHUHu.

3aKOH COXpaHEHUsI MOMEHTa UMITyJIbCa.

) MonekynsipHas puU3uKa U TEPMOJAMHAMUKA.

Buytpennss sueprus. Temnora u pabota. [lepBoe Hauano TepMOAMHAMUKH.

Knaccuueckue cratuctuku (QpyHkuus pacnpeaenenus Makcpesa).

Haubonee BeposiTHas, cpeqHsis KBaApaTUyHas U CpeaHss apudmeTrueckasi CKOPOCTH MOJIEKYTT
rasa.

bapomerpuueckas ¢popmyna. Pacnpenenenue bonbimana.

TemnmoémkocTts raza. ®opmyna Mariepa.

VYpaBHeHHE COCTOSIHUS UAEaNbHOTO ras3a. M3onpouecchl.

Anmnabatuyeckuii mporecc. [lomutponuueckue mpoueccsl.

O6patumslii ukn Kapxo.

N3MeHeHnue »HTponuHM NOpH OOpaTUMBIX W HeoOpaTHUMBIX mpolleccax. Bropoe Haudamno
TEPMOJNHAMUKH.

Outponusi. DU3NYECKHUl U CTATUCTUYECKUI CMBICT SHTPOIUU.

3) DneKkTpoMarHeTusM.

1.

2.

SN

8.
9.
10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

OnekTpuueckoe nojue. Hanpspk€HHOCT 3nekTpuueckoro mnojisa. CuiioBble nuHUM. [IpuHimn
CYHEPIO3UINH JIEKTPUUECKHUX MOJIEH.

Teopema Octporpaackoro-I'aycca s BeKTopa HanpsKEHHOCTHU 3JeKTpuueckoro noiis. Ilomne
0ECKOHEYHOW OJIHOPOJHO 3apsHKEHHOM MIIOCKOCTH.

[Totennuan. Pabota cun anekTpocratuyeckoro mous. L{upkymnsius BeKTopa HaANPSHKEHHOCTH
ANEKTPOCTATUYECKOTO MOJI.

CBsi3b MEXAY HANPSKEHHOCTBIO 3JIEKTPOCTATUYECKOIO MOJIs M NOTeHIMaIoM. Pacuer pa3Hoctu
MOTEHIIMAIOB MEXYy TOYKaMU Mo (00pa30BaHHOTO OECKOHEYHOM 3apsSKEHHOU MIOCKOCTHIO,
IByMsI OECKOHEUHBIMH 3apsSIKEHHBIMU IUIOCKOCTSIMU, chepUuYecKoil MOBEPXHOCTHIO,
MPOBOSIIIAM IIIAPOM).

[Honspuzauus IU31EKTPUKOB.

N3menenune BekTopoB E u D Ha rpanune pa3aena 1ByxX AMAJIEKTPUKOB.

Pacnpenenenue saeKTpUYECKHX 3apsoB Ha MpoBoAHUKe. Hampsuk€HHOCTH mosst BOJIU3M
MOBEPXHOCTHU 3aPSKEHHOI'O TPOBOJIHUKA.

Onextpoasuxkymias cuna. O000mEHHBIN 3akoH OMa 711 HEOJHOPOIHOTO YYacTKa LIETH.
PaGora, momHOCTh, 3aKkoH Jlxkoynsa-JleHna.

PazserBnénnnie nenu. [pasuna Kupxroda.

Cratndeckoe MarHuTHOE 1oJi€ B Bakyyme. Bektop MmarHuTHo# uHaykuuu. 3akoH buo-Casapa-
Jlannaca.

MarsuTHO€e noje KpyroBoro Toka. MaroHuTHoe 1ose JBHKYLIErocs 3apsia.

3akoH Amnepa. Cuna, 1elCTBYIOIIAs HA POBOJAHUK C TOKOM B MarHUTHOM II0JI€.

Cuna Jlopenua. J[BuxeHue 3apsyK€HHON YaCTULIbI B OJHOPOJHOM MarHUTHOM TOJIE.

Dddext Xomna.

Hupkynsuus BEKTOpa MArHUTHON MHAYKIUH.

PaGota no nepemenieHno MPOBOAHUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.

MarnuTHOe nojue B BeuecTse. HaMarHnueHHOCTh M HAPsSKEHHOCTh MArHUTHOTO TOJIA.
MarHuTHblE MOMEHTBI JJIEKTPOHOB U ATOMOB.

DnexTpoABMKyIIas cuia (3.4.c.) HHAyKuuu. [Ipupoa siBiIeHus 31eKTpOMarHuTHOM WUHIYKITHH.
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21.
22.
23.
24.

SIBnenne caMoMHayKIMU. B3anumMHas UHIyKIuUA.
DHeprusi MarHUTHOTO TIOJISI.

BuxpeBoe anekTpudeckoe mose.

VYpaBuenus Makcsenna.

4) KonebGaHus 1 BOJHBI.

1.
2.
3.

1

4
5
6.
7.
8
9
0

XapaKTepUCTUKU TAPMOHUYCCKUX KOICOAHHIA.

CrnoxeHre rapMOHUYECKUX KOJICOaHUIA.

KBasucrauuonapusie Toku. CBOOOJIHBIE 3JIEKTPOMAarHUTHbIE KojeOaHUs B KOHType 0e3

AKTHBHOT'O CONPOTHUBIICHUS.

CB0OOIHBIE 3aTyXaIOIIKE AIEKTPUUECKUE KOJIeOaHHs B KOHTYpE.

BrinyxaeHHBIC d7eKTpUYeCKre KojebaHus. SIBienne pezoHanca. [lepemeHHBbIi TOK.
VYpaBHeHUs IIOCKOH U CHEepUIECKOI BOJIH.
Hanoxxenne (natepdepenius) BoaH. CTOSIYME BOTHBI.

Dddext Jomnepa mist 3BykoBbIX BoJIH. Ontrueckuii 3 dexrt Jomepa.

DNeKTpOMarHUTHbIE BOJHBI.

DHEprus JIEKTPOMAarHUTHOU BOJIHBI. IHTEHCUBHOCTh M UMITYJIbC 3JIEKTPOMArHUTHON BOJIHBI.

5) BonHoBas 1 kBaHTOBAs OMTHKA.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

XN b WD —

Nurtepdepennus ceeta. Merox FOura. Hlupuna nonoc uaTepdepeHIInm.
HuTtepdepenniys npu oTpakeHUH MPH OTPAKEHUU OT TOHKOH MPO3PavHON TUIACTHUHKH.
Komnbea HerotoHa.

Hudpakuus ceera. [Tpunamun ['oiirenca-dpenens.

Merton 308 @penens. 30HHAS MIACTUHKA.

Judpakiys Ha KpyTriaoM OTBEPCTUU U HETIPO3PAYHOM JTUCKE.

Judpakuus oT mienu.

Judpakuronnas pemeTka.

CrnektpanbHoe pasyiokenue. Paszpenaronias cnocoOHOCTh peHIETKY.

Judpakmus Ha TPOCTPAHCTBEHHBIX peméTKax. Judpakius peHTTeHOBCKUX JTyqei.
[Tonsapuzanus ceera. [lonsgpuzanus npu oTpaKeHUH U IpesoMiieHuu. 3akoH bprocrepa.
[Tonsgpuzanus npu ABOMTHOM JTy4eNnpeIOMIICHHH.

3akoH Mautoca.

TennoBoe uznydenue. 3akon Kupxroda.

3akoH Credana-bonbimana. 3akon cMmemenus Buna. ®opmyina [Tnanka.

Buemnwmii pororddexr.

®otonbl. OnbiT bote (MeTox coBmaneHuit).

Oddexr Komnrona.

TopMo3HOE PEHTTeHOBCKOE HM3NTyueHue. XapaKTepUCTUYECKOE PEHTI€HOBCKOE U3TyUCHHE.
JlaBiaeHue cBeTa.

6) AtoMHas (pu3nKa, SJIEMEHTHI KBAHTOBOW MEXaHUKH M (PU3UKHU TBEPIOTO Tea.

e e A e

10.
1.
12.
13.

14.
15.

16.
17.

3aKOHOMEPHOCTH B aTOMHBIX criekTpax @opmyna banbmepa.

DnemenTtapHas Teopust bopa. OnbiT @panka u ['epua.

I'unotesa ne bpoitnsa. BoaHoBbIE CBOMCTBA BEIIECTBA.

[IpuHLMnI HeonpeaeIEHHOCTH.

Bomnosoe ypaBuenue lllpenunrepa. ®uznveckuii cMbica Y-QyHKIUN.

KBanToBaHuEe 3HEPrUU >IEKTPOHA B OJTHOMEPHON MOTEHIUATBHOU SIME.

I'maBHOE U OpOUTAIBHOE KBAHTOBBIE YHCIIA.

[IpocTpancTBeHHOE KBaHTOBaHKHE (MAarHUTHOE KBAHTOBOE YHCIIO).

Cnun snextpona. Onsit [TepHa u ['epnaxa.

Pacnpenenenue 371€KTpOHOB MO SHEPTreTUYECKUM YPOBHIM aToMOB. [Ipuniun [Taymu.

[[InpuHa criekTpanbHbIX JUHUI. TOHKAsI CTPYKTypa CHEKTPATbHBIX JTUHUM.

Brinyxnennoe nznydenue. Jlazepsl.

OYHKIMSA pachpeneseHuss I BBIPOXKIEHHOro raza (epMuoHOB. DYHKIMS pacmpeeiaeHus
®epmu-/upaka.

@yHKIMs pacnpeneneHus boze-OUHIITeTHA.

[TonsTe 0 HOpMaIbHBIX KoJebaHuAX pemeTku. CIeKTp HOpMadbHbIX KOJeOaHUN pelIeTKH.
@OHOHBI.

Xapakrepuctuueckas temmneparypa Jlebas.

TennoeMkocTh TBepABIX Tel (Teopust edas).

CornacoeaHa Ha noptane Ne 57457 25



18.

19.
20.
21.
22.
23.
24.
25.

(O8]

PN

Pacuienienne sHepreTM4ecKUX YpOBHEH M BO3HUKHOBEHHE 30H NHpU oOpa3oBaHUHU
KPHUCTAJUIMYECKON PEIIETKH.

JlnHamMuKa 3JIEKTPOHOB B KPUCTAJUIMYECKON PEHIETKE.

DNeKTPONPOBOAHOCTH METAIIIIOB.

[Ipupona ceepxmnpoBogumoctu. KauectBeHHbie nosoxxenus tTeopun bKIII.

CobcTBeHHas MPOBOAMMOCTD OTYTPOBOTHUKOB.

doTonpoBoAUMOCTh (BHYTpeHHUH (HOoTOIPdEKT).

TepMoonnekTpuueckue sBICHUS.

p-n Iepexo.

9.1.3. IlpuMepHBIi NepedeHb BOMPOCOB sl 3a1UTHI J1a00PATOPHBIX padoT

Kakue ycnoBust HEOOXOAUMBI ¥ JOCTATOYHBI ISl 00ECTIeUeHUsI PAaBHOYCKOPEHHOTO BPAILCHUS
Tena?

Kak ybenuTbcst B HATMUUU paBHOYCKOPEHHOTO BpaIleHUs?

Kaxk HanpaBiieHbl OTHOCUTENBHO APYT ApPYyTa YrioBas CKOPOCTh U YIJI0BOE YCKOPEHHUE TOUKH,
€CJIN JIMHEWHAsl CKOPOCTh YMEHBUIAETCS CO BpeMEHEM ?

Kakoe mo xapakTepy ABM)KEHHE COBEpIIaeT MaTepualbHas TOYKa, €CJIM HalpaBJECHUE
MI'HOBEHHOM CKOPOCTH V 00pa3yeT C MOJHBIM YCKOPEHUEM a TYIOH yromu?

OT KakuX BEJIMYUH 3aBUCUT YIVIOBOE YCKOpEHUE?

Kak cHM3UTB NOrpEIHOCTh U3MEPEHUS?

Kaxoe nBuxeHue Tena Ha3bIBa€TCsl BpalllaTeIbHbIM?

Kaxk HampaBiieHbl OTHOCUTENBHO APYT Apyra yrjioBas U JIMHEHHAas CKOPOCTU MaTepuaJbHON
TOYKH COBEPILAIOLIEN BPALLATEIBHOE IBUKEHUE?

3anuImuTe YpaBHEHUS YCTAHABJIMBAIOIIME CBA3b MEXIY JIMHEHHBIMU U YIJIOBBIMU
XapaKTepUCTUKaMHU JUJIsl MaTepUAIbHON TOUYKHU. COBEPILAIOLIEH BPALATEILHOE IBUKEHUE?

9.1.4. [IpuMepHBbIii NepevYeHb BONPOCOB /sl KOJUIOKBUYMA

KomnokBuyM no Mmexanuke. Bonpocsr:

l.
2.
3.

4,

N

7.

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

22.
23.

Kunemartuka. [Toctynarensnoe aeuxkenue. [1yTe. [lepemenienue.

CkopocTh: cpenHss, MrHOBEHHas. MOyJb U HallpaBiIeHUe CKOPOCTH.

YckopeHue: TaHreHUUAIbHOE, HOpPMajbHOE, MOJHOE. YpPaBHEHUS KUHEMATHUKHU IS
PaBHOYCKOPEHHOTO JIBH)KEHHUSI.

PaBHOMepHOe BpaiaTenbHoe ABHKeHue. CBA3b JTUHEHHBIX U YTIIOBBIX XapaKTEPUCTHK.
BpamarenbHoe ABM>KEHHE TBEPJOTO TeJa: YIioBasi CKOPOCTh, YIII0BOE YCKOPEHUE. Y paBHEHUS
KMHEMAaTUKU PaBHOYCKOPEHHOTO BPAIATEIbHOTO JIBH)KEHUSI.

[lenTp Macc cucTeMbl MaTepHalbHBIX TOUEK. JIMHaMHUUecKkoe ypaBHEHUE JBUKECHHS I[EHTpa
Mmacc.

Hunamuka. 3akonsl HetoToHa. [IppuMeHeHne BTOporo 3akoHa.

Cuna. [Ipunuun cynepno3unuu cuil. Paznoxkenue cuit Ha coctaBistomue. Bumabl cui.
Heunepuuanensie cucteMbl oTcueTa. Cuiia HHEPIUY.

entpobexxnas cuna. BnusHue neHTpoOEKHON CUITBI HA CHITY TSKECTH.

Kunernueckast s3Heprus Bpauaronierocs Tena.

MoOMeHT cuiibl 1 MOMEHT UMITYJIbCa OTHOCUTEIBHO TOYKU U OCH.

3aKOH COXpaHEHHsI MOMEHTA UMITyJIbca. Y CIIOBUSI COXPAHEHUSI.

MowmenTt unepuuu. Teopema IlITelinepa.

3amMkHyTas cucrema. iMmyJsibc. 3aKOH COXpaHEHUSI UMITYJIbCa.

Pabota 1 momHOCTE. CBSI3b paOOTHI M1 KUHETUYECKOU SHEPTHH.

Tpu 3axkona HetotoHa. Busl cuit: rpaBUTalluOHHAS, TSKECTH, YIIPYTasi, TPCHUS.
KoncepBaruBHbie cuiibl. [loTeHIMabHAS SHEPTHUA.

MowmeHT uMiysbca Bpamatonierocs teia. [lonydenue ypaBHeHUs AMHAMUKU BpaIlaTebHOTO
JBUKEHHS] OTHOCUTEIBHO HEMOIBUKHOU OCH.

OCHOBHOE ypaBHEHHME AWHAMHKH NOCTyHaTeJbHO NBHXeHHA. LleHTp macc. YpaBHeHuUe
JBUKEHHSI LIEHTpa Macc.

3aKOH COXpaHEeHMs U U3MEHEHHUS YHEPTUH B MEXaHUKE.

OcHOBHOE ypaBHEHUE IMHAMUKH BPAIIAaTEIbHOTO JBUKEHHSI OTHOCUTEIBHO TOYKH, BBIBO/I.
CBs13b CHJIBI M IOTEHLIIUAJIBHON YHEPTUU.
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9.1.5. IIlpuMepHbIii MepeyeHb BAPMAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

Tema: KunemaTnka MatepruaaibHON TOUKH.

1. MaxoBuk Bpamaics, nenas 60 o6/c. [Tpu TopMOKEHUN OH Havall BpallaThCs paBHO3AMEJICHHO
u dyepe3 39 ¢ ocranoBuicsa. CKOJIbKO 000OpPOTOB cliejia)l MAaXOBUK OT Hadaia TOPMOXKEHHUS 10
OCTaHOBKHU?

2. C xako#l HamOoOJbIIEH CKOPOCTHIO MOJDKEH UATH IMOJa JOXKIAEM YEIOBEK, YTOOBI TOXKIb HE
rnomnajaia Ha HOTH, €CJIM OH JIEPKUT 30HT Ha BbicoTe 182 cm Hanm 3emiél Tak, 4To Kpal ero
BhICTyMaeT Brepes Ha 12 cm? Karnu no/as naiaiT BEpTUKAIBHO CO CKOpocThio 11 m/c.

3. Uepe3 CKOIBKO CEKYH]l BEKTOP CKOPOCTH Teja, OpOIIEHHOro moj yriaioM 32°k TOPU30HTY C
HaYaNbHOM cKopocThio 11 M/c, OyAeT COCTaBIATh C TOPU3OHTOM yroi 14°7?

4. OmnpenenuTh HaYaIbHYIO CKOPOCTh, C KOTOPOH Teslo OpOIIeHO BEPTHKAIbHO BBEPX, €CIH Ha
BbICOTE 11 M OHO OBLTIO JIBa paza ¢ MHTEPBAJIOM BO BPEMEHH 3 C.

5. C 6ankoHa OpocwJIM MSYUK BEPTHUKAJIbHO BBEPX ¢ HadYaIbHOU CKopocThio 18 M/c. Uepe3 7 ¢
MSAYMK yrai Ha 3emitto. OnpeaenuTb CKOPOCTh MIUKUKa B MOMEHT y1apa 0 3eMIIIO.

9.1.6. TembI J1a00paTOPHBIX PadoT

Kunemartuka paBHOyCKOPEHHOTO BpaICHUS

MoOMEHT UHEPIUHU TBEPABIX TEIL.

Junamuka mastHrka O6epOeka

N3yuenune pacnpenenenus Makcsemia

Ornpezenenre OTHOIICHHS TETUIOEMKOCTe raza metogoM Knemana u Jlesopma
N3ydeHue 3neKTpoCcTaTuYeCKOro Mo

N3ydeHue CBOMCTB JUAIEKTPUKOB B MOJIE INIOCKOTO KOHIEHCATOPA

N3y4yeHre MarHuTHOTO TOJISl HA OCH KPYTOBOTI'O BUTKA

OmnpeneneHue yaeabHOro 3apsaaa 3JeKTPOHa METOJJOM MarHeTpOHA

W3yueHne 3aTyXalonmx 3JeKTPOMAarHUTHBIX KOJeOaHMiA

. M3ydeHne BBIHYIECHHBIX AJIEKTPOMArHUTHBIX KOJIeOaHUN

. Mzydenne uaTepepeHnn 1a3epHOTO U3TyICHHS

. Vzydenune nmudpakuuu 1a3epHOro U3IIydeHus

. M3ydeHue TemioBoro n3ry4eHus

. Uzyuenue Baemnero ¢porodddexra

. IIpoBepka cOOTHOIIEHUS HEOTIPEACICHHOCTEN /TSl (JOTOHOB

. M3yueHnue crnekTpa u3iayyeHus: aTOMOB BOJIOPO/Ia

. Omnpenenenue MHUPUHBI 3alPELUICHHON 30HbI OIYIIPOBOAHUKA IO TEMIIEPATYPHON 3aBUCUMOCTHU
00paTHOTO TOKA AMO/IA

[a—
SCOVXNAINR W=

el e N e e e
OO\ DN A~ WK —

9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraliie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIMOTHEHHE KOHTPOJBHBIX MEPOMPUSATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHus: TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMH HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOW AMCIUILTHHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIEAYNUTE PEeKOMEHIAIHSIM:

— YTEHHE HWIH MPOCMOTP MaTepualia OCYLECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mais
WHANBHUAYATBHOTO TMOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKH;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyeT BBISICHUTh HX
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3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;
— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.
CtyaeHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHh KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHaAllbl OLICHUBAHUS JUJISL JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJIHJIOB

Kareropuu o6yuaronuxcs

Bupl 1onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIHLHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
00yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM J1Jd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHoM hopme;

— B I1€YaTHOW (hopMe C yBEITUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMHU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BONPOCHL. [[s Takux oOydarommxcs MpeaycMaTpUBAETCs
nocTymnHas popMa IpeaoCTaBICHI OTBETOB HA 33aJJaHHS, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYEHHUS JHUI C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
30pPOBbSI U MHBAIUIOB 0 AUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
aaNITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHMYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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