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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. OcBoeHuUE CTyAE€HTAaMH U YMEHUE UCTOJIb30BaTh: — OCHOBHBIX MOHATHI, 3aKOHOB U MOJIEJICH
(bU3MKH; — METOJ0B TEOPETHYECKOTO U DKCIEPUMEHTAIBHOTO HMCCIE0BaHUN B (PU3UKE; — METOJ0B
OIICHOK TOPSIKOB (PU3NYECKUX BEITUYHH.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.

Monayns mucuurinHa: Moayibs HanpaBiaeHHOCTH (poduiist) (major).

HNunexce nuctumaunel: b1.0.04.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocoben

OIIK-1.1. 3HaeT OCHOBBI

3Haet (pyHIaMEHTAIbHBIC 3aKOHBI (DH3UKH.

MIPUMEHSATD JIOTUKH, MAaTEeMaTHKHU,
€CTEeCTBEHHOHAYYHbIC U | (DU3UKH, BBIYUCITUTEIIBHON

OOLIEMH)KEHEPHbIE TEXHUKU U

3HAHUS, METOJIbI MIpOrpaMMHUPOBAHUS

MaTeMaTn4eCcKoro OIIK-1.2. Ymeer YMeeT ucronb3oBaTh GU3NIECKUE 3aKOHBI
aHajisa u IUIAHUPOBATH U P PEIICHUH 3a/1a4 TPo(eCcCHOHATIBHON
MOAEINPOBaHNA, dbopMynupoBaTh 3a1a41 JIeSITEIbHOCTH.

TCOPETUIECKOro 1 HCCJIEIOBAHUS, pEIIaTh

SKCIICPUMCHTAJIBHOT'O CTaHIapTHBIE

ucciae0BaHms B npodeCCuOHAIbHBIC 3a/1aUH C

pohecCHOHATLHOM IPHMEHEHHEM

ACATCITBHOCTU €CTECTBEHHOHAYYHBIX U

00IIIenH)KEHEePHBIX 3HAHUH,
METOJI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

OIIK-1.3. Bimageer HaBBIKAMU
TEOPETHUUECKOTO U
AKCIIEPUMEHTATIHHOTO
HCCIIEIOBaHUS 00BEKTOB
npodeccuoHaNBHOM
JIeSITCIIbHOCTH,
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MIPOLIECCOB

Bnaneer (I)I/I3I/IquKI/IM arrmapaTtom Ijid
peuicHu-d HpO(I)eCCI/IOHaJ'ILHBIX 3aga4.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO6mas TpyA0eMKOCTh AUCHUIUIHHBI cocTaBisaeT 10 3aueTHbIx enunull, 360 akageMUIeCKIX 4acoB.

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

Ta6smna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUAAM YU4SOHOM eI TeIbHOCTH

. Bcero CemecTtpsbl
Bunpl yueOHOI e TenbHOCTH
4JacoB |1 cemecTp|2 cemecTp

KonrakTHas aygutopHasi pa6oTa 00y4arommuxcs ¢ 148 74 74
npenojasareyemM, Bcero

JIeKIIMOHHEBIE 3aHATUS 56 28 28
IIpaxkTHueckue 3aHATUS 36 18 18
JlaGopaTopHbie 3aHITHS 56 28 28
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 140 70 70
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ MpenoaaBaresieM, BCero

IToaroroBka K KOJZIOKBUYMY 48 24 24
[ToaroroBka Kk TECTUPOBAHUIO 42 21 21
[ToaroToBka K KOHTPOJIBHOM paboTe 20 13 7
[ToaroToBka K 3auTe OTYETA MO JIAOOpaTOpHOU paboTe 12 6 6
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 14 6 8
Harmmcanne otyeta nmo nabopaTopHoit pabote 4 4
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IMoaroroBka u caaya IK3aMeHa 72 36 36

Oo0mas Tpyn0oeMKoCTh (B 4acax) 360 180 180

Oo0mas TpyroemMkocTh (B 3.e.) 10 5 5

5. CTpykTypa ¥ coaep:KkaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

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

HazBanus pa3nenos (Tem) Jlex. | Ilpak. | JIa6. | Cam. Beero wacos ®opmupyemsble
JUCLUTUINHBI 3aH., 4| 3aH., 9 | pab. |paO.,u (Ges KOMIIETEHIINH
9K3aMEHa)
1 cemecTp
1 MexaHnuka 10 6 12 23 51 OIIK-1
2 MonekynspHas puzmka u 8 4 4 24 40 OIIK-1
TEPMOIUHAMHKA
3 DeKTpOMarHeTu3mM 10 8 12 23 53 OIIK-1
Hroro 3a cemectp |28 18 28 70 144
2 cemecTp
4 Konebanus 1 BOJHBI 10 6 8 24 48 OIIK-1
5 BoniHoBas u kBaHTOBas ontuka |10 6 16 23 55 OIIK-1
6 AtomHas pu3uKa, SIEMEHTHI 8 6 4 23 41 OIIK-1
KBAaHTOBOI MEXaHUKU U PUUKH
TBEPJIOTO Teja
Uroro 3a cemectp |28 18 28 70 144
Hroro|56 36 56 140 288

5.2. Conep:xanue pa3aesioB (TeM) IMCHUANINHbBI

Copepxanre pa3aenoB (TeM) TUCUUTUINHBI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)

TpynoemkocTs
Hassanus paznenos | ConepixaHue pa3aesioB (TeM) TUCITUTUTHHBI (B T.4. IO (HeKIHOHHbIe dopmMmupyembie
(Tem) TUCIUTIITNHBI JIEKITHSIM) KOMITETCHIINH
3aHATHUA), 4
1 cemecTp
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1 Mexanuka

Baenenue. ®usuka B cucreMe €CTECTBEHHBIX HAYK.
OO0mas cTpykTypa Kypca pu3ukn. MexaHuKa.
OCHOBHbBIE KWHEMATHYECKUE XapaKTEPUCTUKU
MOCTYNATENBFHOTO U BPAIIaTEIbHOTO JABMKCHHUSI.
WNHepuuanbHble CUCTEMBI OTCUETA U 3aKOHBI
Herorona. Cumnsl B Mexanuke. Pabora u
KHHeTu4ecKast aHeprusi. KoncepBaTHBHbBIE CHIIBI U
NOTEeHUUaNbHas dHeprus. CBA3b MEX1y CHION U
MOTEHUUAIBHOMN 3Hepruei. 3aKoH COXpaHEHHUSI
MOJTHOM MEXaHWYECKOM YHEPTUM B TI0JIE
MOTEHUUAIBHBIX CUJI. 3aKOH COXPAHEHUS UMITYJIbCA.
AOGcomoTHO ynpyruil 1 Heynpyruid ynapsl. [lonstue
abcomoTHO TBepAoro Tena. OCHOBHOE ypaBHEHHE
JIMHAMUKHU aOCOTIOTHO TBEPJIOTO Tena. MOMEHT
nHepIuu. MOMeHT cuibl. MOMEHT UMIyJbca. 3aKOH
COXpaHEHUs1 MOMEHTa uMitysbca. Kuneruueckas
SHEPrHsl BpallaroIIerocs Tela.

10

OIIK-1

Htoro

2 Monekysipaast
¢uzuka u
TEPMOAMHAMUKA

MukpococTosiHue 1 MakpococTosiHue. OyHKIUU
COCTOSIHMSI. Y paBHEHHsI COCTOSIHUS UACAIBHOIO ra3a.
Pacnipenenenne sHEprun 1Mo CTENEHSIM CBOOO/IBI.
®dyHkuuu npouecca. BHyTpeHHss sHeprus
uaeansHOrO ra3a. Padora. [lepBoe Hauano
TepMOoAMHAMUKH. 30mponeccsl nieanbHOro rasa.
TennoémkocTh ueanbHOro rasa. Kparkue csenenus
U3 TeOpUH BeposiTHOCTEH. Pacnipenenenus Mosekyn
10 CKOPOCTSIM U KHHETHYECKUM 3HEPTHUSIM.
bapomerpuueckas hopmyna. Pacnipenenenue
MOJIEKYJI IO MOTEHUUAJIBbHBIM 3HEPT UM
(pactipenenenne bonsiimana). Pacnipenenenue
Makxkcsemia-bonbimana. CTaTUCTUYECKHI BEC U
sHTpOonus. OOpaTUMbIe U HEOOPATUMBIE TTPOLIECCHI.
3aKoH Bo3pacTaHus FHTponuu. TpeTbe Havano
TEpMOJAVHAMUKHA. TepMOIUHAMUYECKANA CMBICIT
SHTponHU. CTaTUCTUYECKUHN CMBICI SHTPOIHH.
TermmoBbIe MalIWHBL.

OIIK-1

Utoro
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3
DNeKTpOMarHeTu3M

[ToHsiTHE AIIEKTPOCTATUUECKOTO TIOJIS.
XapakTEepUCTUKH dNIEKTpruyIecKkoro nois Teopema
l"aycca st BeKTOpa HANps)KEHHOCTH
3JIEKTPOCTATUYECKOTO oI B Bakyyme. [I[pumenenue
Teopemsl ["'aycca Kk pacyeTy HalpsKEHHOCTH
3NIEKTpUYECKUX 1oJieil. PaboTa cuit 3eKTpu4ecKoro
noJisi. TeopeMa o LUPKYJISLUU BEKTOpa
Hanpsixk€HHocTH ntoiist. [loTeHuman u pa3HoCTh
noteHuuanoB. CBA3b MEKIY HAIPSKEHHOCTBIO U
noteHuanoM. [loTeHmuansl npocTedmx
ANIEKTPUYECKUX MOJEH. DIEKTPUUECKOE MOJIE JUIOISL.
SBneHue noysgpu3aluy 1U31€KTPUKOB.
[Tonsspr30BaHHOCTH IUAIEKTPUKA U TUAIEKTpUUECKast
BOCIIPUUMYHMBOCTb. DJIEKTPUUECKOE CMELICHHE.
Teopema ["aycca aiist BEKTOpa 3JIEKTPUUECKOTO
CMELIEHUS. DIEKTPUUECKOE M0JIE B AUIIIEKTPUKE.
VYcnoBus Ha rpaHuLEe ABYX IUAJIEKTPHUKOB.
DIEKTPUUYECKOE 110JI€ BHYTPU MPOBOJIHUKA U Y €TO
MoBepXHOCTHU. Pactipenenenue 3apsija B IPOBOAHUKE.
[IpoBOHUKH B 3JIEKTPUYECKOM TIOJIE.
ONEeKTpOEMKOCTh YEIMHEHHOTO TPOBOIHUKA.
Konpaencaropsl. DHeprus 3apsukeHHOTO
KOH/JIEHCaTOpa. DHEPIusl JIEKTPUUECKOTO TMOJIS.
OO0BEMHAs TIIOTHOCTH HEpruu. [locTOSHHBIN
3ieKTpuuecKkuii ToK. Cuja U IIOTHOCTh TOKa.
3aBUCHUMOCTbH IJIOTHOCTH TOKA OT XapaKTEPUCTHK
HOCHUTEJIeH TOKa. Y paBHEHUE HEMPEPHIBHOCTH JIJISt
IUIOTHOCTU TOKA. CTOPOHHME CUIIBI U 3.71.C. 3aKOH
Owma u [xoyns— Jlenna B nmuddepenunaibHol 1
UHTETpasbHOM popme. MontHOCTh TOKa. MarHuTHOE
nosie Bakyyme. 3akoH buo-Caapa-Jlannaca. Teopema
l'aycca aiist BeKTOpa MArHUTHOW MHAYKIWH. TeopeMa
0 LMPKYJISILUU BEKTOpa MarHuTHOM uHAyKuuu. [lomne
COJICHOUJA ¥ Topouia. J[BI>KeHHE 3apsiioB U TOKOB B
MaruutHoM nosie. Cuna Amnepa. Cuna Jlopenua.
Addext Xomna. Pabora, coBeprraemas mpu
nepeMelIeHNH TPOBOIHMKA U KOHTYpa ¢ TOKOM B
MarHuTHOM 1oJjie. MarHuTHOE 1oJjie B BEIIECTBE.
Bunel maraetukos. Hamaranuennocts. Bektop
HaIpsKEHHOCTH MAarHUTHOTO NoJisi. MaruuTHas
MIPOHUIIAEMOCTH cpefbl. TeopeMa o HUPKYIAIUN
BEKTOpa HANPsLKEHHOCTH MarHUTHOTO MOJIs. SIBleHue
AJIEKTPOMArHUTHOM MHAyKuuu. [Ipupona ».x.c.
uHAYKUUU. LIUpKyIsiims BeKTopa HanpsbKeHHOCTH
BHUXPEBOI'0 MarHUTHOTO OJIAA. SIBIIECHME
caMOMHAYKUUHU. MHAyKTUBHOCTh. B3auMHas
UHAYKIHA. TOK P 3aMBIKAHUU U pa3MbIKAaHUH LIETIN.
DHeprus MarHuTHOro nossg. O6bEMHas IIOTHOCTh
sHepruu. Buxpesoe snexkrpudeckoe nosue. Tok
cMelleHus. Y paBHEHUs1 MakcBeiia B MHTErPajJbHOM U
muddepernnanbHoi popmax. OTHOCUTETBHOCTD
AJIEKTPUYECKOI0 U MArHUTHOTO MOJIEH.

10

OIIK-1

Hroro

10

Hroro 3a CCMECTp

28
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2 cemecTp

4 Konebauns u
BOJIHBI

Mexannueckue Konebanus. VineanbHblii
rapMoHnueckuit ocumsatop. JduddepenunansHoe
YpaBHEHHE TAPMOHUYECKOTO OCIIIJUISITOPA U €T0
pelieHue. AMIUIUTYAa, YacToTa U (aza KoneOaHHil.
DOHeprus rapMoHHuYecKoro konedanus. CBoOoHbIE
3aTyXarolue KojaeOaHus OCHMILISTOpPA C MOTEPSIMH.
By aennsie konebanus. CioxeHne kojaeOaHui
(ouenwus, urypsr Jlnccaxy). DIeKTpOMarHuTHBIE
kosiebanusi. CBOOOAHbIE KOJIeOaHUsI — COOCTBEHHBIE U
3aryxaromue. BoiHyxaeHnbie konebanus. Pesonanc
TOKa U HanpsokeHus. [lepemennsiii Tok. BonHbl B
YIPYyTOu cpefie. Y paBHEHUE BOJIHEI. J{JTMHA BOJIHBIL,
aMIUIMTY/1a BOJHBI, BOJIHOBOE YHCIIO, (ha3a BOJIHBI.
da30Bast CKOPOCTh YIPYIHX BOJIH B ra3ax, )KUIKOCTIX
U TBEpbIX Tenax. ['pymnmnoBas ckopocTs. BomHoBoe
ypaBHEHHE. DHEPreTUUECKUE XapAKTEPUCTUKU
ynpyrux BoiH. Bektop YMmoBa. ntepdepenuus u
mudpaxust BoaH. Crosare BoHEL Dddext Jlomrepa
B aKyCTHKE. DJIEKTPOMarHuTHbIe BOJIHBI (OMB).
VYpaBHEHHUS TUIOCKUX H cheprueckux BoiH. BoaHOBOE
ypaBHEHHUE JJIS SIEKTPOMArHUTHOTO TTOJIA.
Oueprerndeckue xapakrepuctuku IMB. D dexr
Homuepa ans OMB.

10

OIIK-1

Hroro

10

5 BomHoBast u
KBAHTOBAs OIITHKA

KorepeHTHOCTH cBeTOBBIX BOJH. MHTEpdepenuus
CBETa OT JIBYX KOT'€PEHTHBIX UCTOYHUKOB. OMBbIT
IOnra. MaTepdepenus ceera B TOHKHUX IJICHKAX.
[IpocBernenue ontuku. MaTepdhepomeTpsl.
Judpakiws cBeTOBBIX BOJH. [IpuHIHIT
I'tolirenca®penens. Meton 30H Openensi.
Hudpaxiys OpeHenst Ha OTBEPCTUH U AUCKE.
Hudpaxius @paynrodepa Ha 0THOM LIenn U

T paKIMOHHON pemeTke. Pa3zpemaromnas
CHOCOOHOCTH ONTHYECKUX NpuOopoB. [lonspuzanms
cBeTa. EcTEeCTBEHHBIN U OJIIPU30BAHHbIN CBET.
[Tosryuenue 1 aHanKu3 JMHEHHO- MOISIPU30BAHHOTO
ceeta. 3akoH Mamtoca. [longpuzanus ceera npu
oTpakennu. 3akoH bproctepa. /[BoiiHoe
IyuenpenoMicHue. BzauMmoaecTere n3nydeHus ¢
BeniecTBOM. HopmaiibHast M aHOMallbHas JUCIIEPCHH.
[Tornomenue ceera. 3akoH byrepa. Cesi3p qucnepcuun
¢ ioromenneM. Paccessane cBeta. TemnoBoe
U3JIy4eHHUE U JTIoOMUHECeHIUs. CrieKTpaibHble
XapaKTepUCTHUKH TETJIOBOTO U3ITy4YeHUs. AGCOTIOTHO
yepHoe Teno. 3akoH Kupxroda. 3akon Credana —
Bonwsimana. 3akonst Buna. ®opmyna [lnanka.
KBaHTOBOE O0BSCHEHUE 3aKOHOB TEIJIOBOTO
n3nyuyenus. KopmyckynsipHO- BOJIHOBOH Ayanu3m
ceeta. Dpdext Komnrona. /[aBnenue cera.

10

OIIK-1

Hroro

10
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6 AtomHas (usmka,
JJIEMEHTBI
KBaHTOBOM
MEXaHUKHU U QU3NKN
TBEPJOrO Teja

BonnoBeie cBolicTBa MUKpOYacTHll. I unoresa ae
Bpoiins. udpaxmnus mukpodactur. COOTHOIIICHHE
HeonpeaenénHHocteil ['eitzendepra. Bonnosas
GbyHKIUS, ee CTAaTUCTUYECKUI CMBICT. Y paBHEHHE
[Ipenunrepa. KBanToBas yactuua B MpsAMOYTOJIBHON
MOTEHIMANBHOH sime. [oHsTHEe COOCTBEHHOTO
MarHMTHOTO MOMEHTA YacTULIbI U criuHa. [1oHbIi
MOMEHT UMITYJIbCA YACTHUIbI U MOJHBIA MAarHUTHBIN
MOMEHT. KBaHTOBO-MEXaHUYECKOE OMHMCAHNE aTOMOB.
CraunonapHoe ypasHeHue llpenunrepa amnst atoma
BoJIopoJa. BoHOBBIE (PyHKIIMM U KBAHTOBBIE YMCIIA.
Teopust MHOT03JIEKTPOHHOTO aroma. [IpuHuun
[Taymu. KpatHocts BeIpoknenus. [IpaBuina otbopa
JI7ISI KBAHTOBBIX MEPEX0/10B. MexaHUYeCKUil u
MarHUTHBIM MOMEHTHI aTOMOB. | HpoMarauTHoe
otHoweHue. Oneit LltepHa u I'epnaxa.
OMIIMPHUYECKNE 3aKOHOMEPHOCTH B AaTOMHBIX
cnekrpax. ®opmyna bansmepa. OCHOBBI KBaHTOBOM
cratuctTuyeckoi Gpusuku. [Tpunimmn
TOXKJIECTBEHHOCTH YacTH1l. Bo30HBI U (PepMUOHBI.
da30B0O€ MPOCTPAHCTBO U QYHKIIHSI pacTIpeiesICHusI.
Pacnpenenenus bose — Diinmreiina u Gepmu —
Hupaka. [Tonsatue mnotHocTH cocTOHUNA. DOTOHHBINM
uaeanpHbli ra3. Pacnpenenenue poToHOB 1O
sHeprusam. @opmyna [lnanka. DneKTpOHHBIN
ueanbpHbli ra3. PacnpeneneHue 31eKTpOHOB 1O
SHEPrUsM MPHU Pa3IUYHbIX TEMIIEPATypaXx.
3aBUCUMOCTb YPOBHSA DepMHU OT TEMIEPATYPHI.
Teopust TEMIOEMKOCTH TBEPBIX TE. DIEMEHTHI
kpuctayuiorpaduu. TermnoBeie KoaebaHus
KpUCTaJUIMYECKON pelieTKu. TertoBbie CBOMCTBa
TBepAbIX Ten. Teopus TeroemkocTH [edas.
DneMEeHThI 30HHON TEOpUU TBEPJIIX Tell.
Pacuienienue sHepreTHUeCKUX YPOBHEH NMPHU
00pa30BaHUM KPUCTAIIIMUECKOMN PEIIeTKH.
DHepreTudeckue 30Hbl B KpucTtauiax. Pacnpenenenue
AJIEKTPOHOB IO SHEPreTUYECKUM 30HaM. MeTallibl,
MOJIYITPOBOJTHUKH U TUAJIEKTPUKHU B 30HHOM TEOPHUH.

OIIK-1

Htoro

Htoro 3a cemecTp

28

Htoro

56

HanmeHoBaHMe NPaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmwuie 5.3.

5.3. IlpakTn4yeckue 3aHATUSA (CEMUHAPHI)

Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYSCKUX 3aHITHIA (CEMUHAPOB)

HazBanus pa3zzienos
(Tem) TUCIUTITAHBI

HanmeHoBaHHME PAaKTUYECKHUX 3aHITUN
(cemuHapoB)

TpynoemMKocTsb,
q

dopmupyemsble
KOMIIETCHIINH

1 cemecTp
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1 Mexanuka KunemaTtuka nocrynaTenbHOro IBUKECHMUS, 2 OIIK-1
KMHEMaTHKAa BPAIIATEIbHOTO ABUKCHUSI.
3aKOHBI IMHAMUKH TTOCTYNATEIBLHOTO U 2 OIIK-1
BpaIaTeIbHOTO JIBH)KCHHUS.
PaGota u sHEprus, 3aKOHbI COXpaHEHUS. 2 OIIK-1
DIEeKTPONPOBOJHOCTh MOTYIPOBOJHUKOB.
Hroro 6
2 MonexkynsipHas Knaccuueckue cTaTuCTUKH, H30TTPOLIECCHI 2 OIIK-1
busuka n WaeanbHOro rasa.
TePMOJIMHAMMKA IIepBoe Ha4asI0 TEPMOJAUHAMUKH, 2 OIIK-1
SHTPOIHSL, BTOPOE HAYAJIO0 TEPMOJAUHAMUKH.
Hroro 4
3 DAeKTpOMarHeTu3M | DJIEKTPOCTAaTUYECKOE MOJIE€ B BAKYyME. 2 OIIK-1
Teopema Octporpaackoro-I'aycca nmns
HaIPSHKEHHOCTH TOJIS
Pa6ota, norennuan ICII. OCII B 2 OIIK-1
Bemectse. DHeprust DCII. DnexTpuuecknit
TOK. [IMOTHOCTH TOKA. DIEKTPUUECKHI TOK
B METaJljIax.
Marnutnoe nosne (MII) B Bakyyme. Bektop 2 OIIK-1
MarHuTHOM MHAYKIUHU. 3akoH buo-
CagapalJlamnaca. [lepemenienne
MPOBOJHUKOB ¢ TOKOM B MII /IBm>xkenue
3apsiaoB B MIL.
SIBrieHUE NEKTPOMArHUTHOW UHAYKIIAH. 2 OIIK-1
DHEprusi MarHuTHOTro moJig. MarHuTHoe
1oJjie B BellecTBe. Y paBHEeHUsI MakcBesa.
Htoro 8
Hroro 3a cemectp 18
2 cemecTp
4 Konebanwus u BonHbI |["apMoHHuUeckue konebaHus. 3aTyXaromue 2 OIIK-1
KoJIeOaHus
BrinyxneHHBIC KOJICOaHUS pa3InIHON 2 OIIK-1
npuposl. Pesonanc
Bounnbl B ynipyroii cpene. 2 OIIK-1
DJIEKTPOMArHUTHBIEC BOJHBI. DHEPTUS
BOJIHBI
Htoro 6
5 BosiHOBas u WNurepdepentus creta. OnbiT FOHTa 2 OIIK-1
KBAaHTOBas ONTHKA HNuTtepdepentus cBeTa B TOHKUX IJICHKAX. 2 OIIK-1
Judpakuus cBeTa.
JlaBiienue ceera. TernoBoe usiydeHue. 2 OIIK-1
Buemnuit porosadpdexr. dpdexr
Komnrona. [Tonspusanus ceera.
B3anmopeiicTBre U3i1ydeHus ¢ BEUIECTBOM.
Uroro 6
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6 Atomnas pu3uka, |BoJIHOBBIC CBOMCTBA BEIIECTBA. 2 OIIK-1
3JIEMEHTHI KBaHTOBOM |COOTHOILIEHNE HEOTIPEAEICHHOCTEN.
MEXaHUKH U U3UKK | Vpasrenue Ilpenuarepa. MukpouacTiia B 2 OIIK-1
TBEPAOTO TEIa MMOTSHITHAILHOM SIM€E.
KBantoBomMexaHnyeckoe onmucaHue
CTPOEHHMS U CIIEKTPOB aTOMOB.
KBanrtoBbie cTaTucTuku. TeroBbie 2 OIIK-1
CBOMCTBA TBEPJBIX TEI.
Hroro 6
Hroro 3a cemectp 18
Hroro 36
5.4. JlaGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbIX paboT nmpuBeeHO B Tabmuie 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Ha3BaI;I:£ 5 ;;if;(;? (Tem) HaumenoBanue nabopatopHbIX paboT prﬂoe:/[KOCTb’ q;giﬁ:fggr;;e
1 cemecTp
1 Mexanuka Kunematnka paBHOYCKOPEHHOTO 4 OIIK-1
BpallleHus
Junamuka mastHuka ObepOeka 4 OIIK-1
Ornpezenenne yaenabpbHOro 3apsiaa 4 OIIK-1
AJIEKTPOHA METOJOM MAarHeTpOHa
Hroro 12
2 MonexynspHas ¢usuka |M3ydyenue pacnpenenenus Makcpeina 4 OIIK-1
U TepMOJMHAMUKA HUtoro 4
3 DeKTpOMarHeTu3mM N3ydeHue 31eKTpoCcTaTHuYeCKOro moJs 4 OIIK-1
N3ydeHne CBONCTB TUIIEKTPUKOB B 4 OIIK-1
I10JI€ MJIOCKOTO KOHJEHCAaTOpa
M3ydyeHne MarHuTHOTO MOJIst HA OCU 4 OIIK-1
KPYTOBOT'O BUTKA
Hroro 12
Hroro 3a cemectp 28
2 cemecTp
4 KomeOaHHS U BOJTHBI N3ydenue 3aryxaronmx 4 OIIK-1
3JIEKTPOMArHUTHBIX KosieOaHui
N3yudeHne BbIHYXIECHHBIX 4 OIIK-1
AIEKTPOMArHUTHBIX KOJeOaHuit
Hroro 8
5 BonHoBas u kBanToBast |M3ydyeHue uHTEpPEpeHIINH JIa3ePHOTO 4 OIIK-1
OITHKA U3JTy4YeHUs
H3ydeHue TermioBoro u3iny4eHus 4 OIIK-1
Nzyuenne nudpakiiuu J1a3epHOTo 4 OIIK-1
U3ITyYCHUS
Nzyuenune BHemHero Gporodddexra 4 OIIK-1
Hroro 16
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6 AtomHas (usuka, H3ydenue criektpa aroMma BOJIOPOa 4 OIIK-1
AJIEMEHTBI KBAaHTOBOM
MEXaHHUKHU 1 (QU3UKH Hroro 4
TBEPJIOTO Tesa
Hroro 3a cemectp 28
Hroro 56

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMoTpeHO y4eOHBIM IIaHOM

5.6. CamocTosTebHaAs1 padoTa

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B

Tadymue 5.6.

Tabmuia 5.6 — Busbsl caMocTosATeIbHON pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIETEHIIUN

Ha3Banus paznenos | Bunsl camocrosarensHol | Tpynoemkocts, | @opmupyemslie DOpPMBI KOHTPOLS
(TemM) TUCIUTUTAHBI paboThl q KOMIETEHIINU
1 cemecTp
1 Mexanuka IToxroroska k 8 OIIK-1 Konnoksuym
KOJUTOKBUYMY
IToaroroBka K 7 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 4 OIIK-1 KonTponbhas
KOHTPOJIbHOH paboTe paborta
Iloxroroska k 3amure 2 OIIK-1 3amura oT4eTa 1no
OTYeTa 10 JIA0OPATOPHOM nabopaTtopHOit
pabote pabote
[ToaroToBka k 2 OIIK-1 JlabopaTopHas
nabopaTopHoO# pabdoTe, paborta
HaIMCaHUe OTYeTa
Hroro 23
2 MonekynsipHast IToxroroska k 8 OIIK-1 Konnoksuym
duzuka u KOJUIOKBUYMY
TEpMOAMHAMHUKA IToaroroska K 7 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 5 OIIK-1 KonTponbhas
KOHTPOJIbHOH paboTe paborta
IToaroroBka k 3amure 2 OIIK-1 3amnuTa oT4eTa 1o
0TYeTa 1o J1abopaToOpHO nabopaTopHOi
pabote pabote
[ToxroroBka k 2 OIIK-1 JlabopaTopHas
nabopaTopHO# paboTe, paborta
HaIMCaHUe OTYeTa
Htoro 24
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3 [TonroroBka k 8 OIIK-1 KomnnokBuym
DIEKTPOMArHeTH3M |KOJUIOKBUYMY
IToaroroBka k 7 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 4 OIIK-1 KonTponbHas
KOHTPOJIbHOH pabore pabota
[ToaroroBka K 3amure 2 OIIK-1 3amura oT4eTa 1o
oTyeTa 110 J1abopaTOpHOM 1abopaTopHO
pabore pabote
[ToaroToBka k 2 OIIK-1 JlaGopaTopHas
nabopaTopHO# pabdoTe, paborta
HalMcaHue OTyeTa
Hroro 23
Utoro 3a cemectp 70
IToaroroBka u caaua 36 OK3aMeH
JK3aMeHa
2 cemecTp
4 Konebanus u IToaroToBka k 8 OIIK-1 Komnoksuym
BOJTHBI KOJUTOKBUYMY
IToaroroBka k 7 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 3 OIIK-1 KonTponbHas
KOHTPOJIbHOH pabote pabota
[ToaroroBka K 3amure 2 OIIK-1 3amura oT4eTa 1Mo
oTyeTa 110 J1abopaTOpHOM n1abopaTopHO
pabore pabote
[ToaroToBka k 2 OIIK-1 JlaGopaTopHas
nabopaTopHO# padoTe, paborta
HalMcaHue OTyeTa
Hanucanue oruera no 2 OIIK-1 Otyet no
nabopaTopHoii pabote nabopaTopHOi
pabote
Hroro 24
5 BoiHoBas u IToaroroBka k 8 OIIK-1 KonnokBuym
KBAHTOBas ONTHKA  |KOJUIOKBUYMY
IToaroroska k 7 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IToaroToBka k 2 OIIK-1 KoHntposbHas
KOHTPOJIbHOM pabore pabora
IToaroroska K 3amure 2 OIIK-1 3amura oTYeTa 1o
oT4eTa 10 JIA0OpaTOPHOU nabopaTopHOH
pabore pabore
IToaroroska k 2 OIIK-1 JlaGopatopHas
nabopaTopHoii pabote, pabota
HaIMCaHKUe OTUeTa
Hanucanue otyera no 2 OIIK-1 Ortuer o
nabopaTopHoi paboTe nabopaTopHOI
pabote
Hroro 23
12




6 Atomuas ¢pusuka, |[loaroroBka k 8 OIIK-1 Komnoksuym
DJIEMEHTBI KOJUTOKBUYMY
KBaHTOBOU [MoaroToBka K 7 OIIK-1 TecTupoBanue
MEXaHUKU U QU3UKH |TecTHpPOBAHMUIO
TBCPIOro TCIA [ToAroTOBKA K 2 OIIK-1 KonrponbHas
KOHTPOJIbHOH pabore pabota
[ToaroroBka K 3amure 2 OIIK-1 3amura oT4eTa 1o
oTyeTa 110 J1abopaTOpHOM 1abopaTopHO
pabore pabore
[ToaroToBka k 4 OIIK-1 JlaGopaTopHas
nabopaTopHO# pabdoTe, paborta
HalMcaHue OTyeTa
Hroro 23
Uroro 3a cemectp 70
IToaroroBka u caaua 36 OK3aMeH
JK3aMeHa
Hroro 212

5.7. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBHE KOMIETEHIUH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYEHUH TUCIMILUINHbI, U BUIOB

3aHSITUH
Bunbl yueOHOM nesTeNbHOCTH
dopmupyemsbie
Jlex. | Ilpak. | Jla6. | Cawm. DOopMbI KOHTPOJIS
KOMIIETCHIINH
3aH. 3aH. pao. pao.
OIIK-1 + + + + 3ammTa oT4eTa 1o gabopaTopHoil padoTe,

Konnoxksuym, KontponbsHas padora,
Jlaboparopnas padota, TectupoBanue,
Ox3ameH, OTueT 1o JabopaTopHOr padbore

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble otieHkH U1t POpPM KOHTPOJIS IPEICTaBICHbI B Ta0muie 6.1.
Tab6muua 6.1 — bamnbHbIE OLIEHKH

. o MakcumanbHbIi
MakcumanbHbIi MakcumanbHbIi
Oast 3a mepuon Bcero 3a
DOopMBI KOHTPOJISI Oamn Ha 1-yto KT ¢| ©Gamr 3a mepuos
mexay 2KT nna | cemecTp
Hayana cemectpa | Mexay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemecTp
3amuTa oT4eTa 1o 2 3 5 10
naboparopHoO# pabore
KonnokBuym 5 5 5 15
Konrponbnas padora 5 5 5 15
Jlaboparopras paboTa 5 5 5 15
TectupoBanue 5 5 5 15
DK3aMeH 30
HToro MakcumyM 3a nepuoj 22 23 25 100
13
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Hapacratomum utorom 22 45 70 100
2 cemecTp
3amura oT4eTa 1no 2 3 5 10
nabopaTopHoii pabote
Komnoksuym 5 5 5 15
KoHnTtponbnas padota 5 5 5 15
JlaGopatopHas pabota 2 3 5 10
TectupoBaHue 2 3 5 10
OtuyeT no mabopaTopHOMH 2 3 5 10
pabore
OK3aMeH 30
HToro MakcumyM 3a nepuo 18 22 30 100
Hapacratomum ntorom 18 40 70 100
6.2. [lepecuer 0a/1J1I0B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
Ilepecuer 6aIOB B OLIEHKH 32 TEKYILIUI KOHTPOJIb MpeAcTaBieH B Tabnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aIOB B OLICHKH 33 TEKYLIMI KOHTPOJIb
bamibl Ha faTy TEKyIIero KOHTpoIs OneHka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha faty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MmakcuMabHOU cyMMBbI 6aiioB Ha naty TK 3
< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMIMOHHYIO U MEXKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0ayuIOB B TPAJIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTABIICH B TaOIUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OrneHnka YUHUTBIBAET YCIEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 - 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopormio)
75— 84 C (xoporo)
70 - 74 D (ynoBrieTrBopUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 0O0ecnevyeHHue TUCHUILINHBI
7.1. OcHoBHAasi IUTEpaTypa

1. Casenbes, 1. B. Kypc obmieit husukn : yueoHoe mocooue : B 3 Tomax / U. B. CaBenbseB. — 14-¢
u3a., crep. — Cankr-IletepOypr : Jlans, [0. r.]. — Tom 1 : Mexanuka. MonekynsapHas ¢uszuka — 2018.
— 436 c. [DnexkTpoHHBIHA pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/98245.

2. Cagennes, U. B. Kypc obmeii pusuku : yuebHoe mocodue : B 3 tomax / . B. CaBenbeB. — 15-¢
3., crep. — Cankr-IletepOypr : Jlans, [6. 1.]. — Tom 2 : DiekTpuyecTBO U MarHeTu3M. BOJIHBI.
Ontuka — 2019. — 500 c. [DOnekTtpoHHBIH pecypc]: — Pexum pgoctymna:
https://e.lanbook.com/book/113945.
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3. Cagennes, U. B. Kypc pusuku : yue6Hoe mocobue : B 3 tomax / U. B. CaBenveB. — 7-€ usm.,
crep. — Canxkr-IlerepOypr : Jlansp, [6. r.]. — Towm 3 : KBanToBas ontuka. AtomHas pusuka. Ousuka
TBeporo tena. Pu3znka aTOMHOTO spa U deMeHTapHbIXx yacTull — 2019. — 308 c. [DnexkTpoHHbII
pecypc]: — Pexxum moctymna: https://e.lanbook.com/book/117716.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Casenses, 1. B. COopHuK BOmpocoB U 3a7a4 no obmei ¢pusnke : yuebnoe nocobue / U. B.
CagenbeB. — 9-e u3., crep. — Cankr-IlerepOypr : Jlans, 2019. — 292 c. [DnekTpoHHBIN pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/125441.

2. Uponos, N.E. 3agauu no oOmieil ¢pusuke: YdueOHOe mocobdbue. [DIEeKTpOHHBIN pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/99230.

7.3. Y4eOHO-MeTOANYeCcKHe MT0COOUS
7.3.1. O6s13aTe/IbHbIEC YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. Mexanuka: Y4eOHO-METOANYECKOE MOCOOHE MO ayJUTOPHBIM MPAKTUUYECKUM 3aHITUIM H
camocrositenbHor padote / FO. A. I'puboB, A. A. 3enus - 2018. 64 c. [DnekTpoHHBI pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/7662.

2. MonekynspHas u3nuka U TEPMOJUHAMUKA: YUEeOHO-METOIUYECKOE TTOCOOUE MO ayTUTOPHBIM
MPaKTUYECKUM 3aHATUSIM U caMOCTOoATeNbHOM pabote / B. A. BypnoBunun - 2018. 85 ¢. [DneKTpoHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/7520.

3. DIeKTpUYEeCTBO U MarHeTU3M: Y4eOHO-METOAMYECKOE TTOCOOHE M0 ay TUTOPHBIM MPAKTUIECKUM
3aHATUSM U camocTosATenbHOM pabore / FO. A. Bypauesckuii - 2018. 137 c. [DnexTpoHHbIN pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/7729.

4. Konebanust U BOJHBI: Y4eOHO-METOAMYECKOE MOCOOHME MO ayAUTOPHBIM MPAKTUYECKUM
3aHATHAM B caMocToaTenbHON padoTe / A. C. Kimmos, A. B. Menosnuk, 1O. I'. FOmxkos - 2018. 114 c.
[DnexkTpoHHBI pecypc]|: — Pexxum goctymna: https://edu.tusur.ru/publications/7652.

5. BonHoBas u KBaHTOBas ONTHKA: Y4eOHO-METOAMYECKOE Moco0Hue MO ayAuTOPHBIM
MPaKTUYECKUM 3aHATUAM U camocTosTenbHoi pabore / JI. B. Opnosckas, E. B. BanoBa, A. B.
OpnoBckasa - 2018. 127 c. [DOnexTtpoHHBH pecypc]: — Pexum pnocrtyna:
https://edu.tusur.ru/publications/7694.

6. AtoMHas ¢u3uKa u (pusuka TBEPAOTro Tena: Y4eOHO-MEeTOANUEeCKOe T0Co0ue Mo ay JUTOPHBIM
MPAKTUYECKUM 3aHATHSAM U caMocTosTenbHoi padote / A. B. Jlsuun, FO. I1. YUyxkkoB - 2018. 147 c.
[DnexkTpoHHBI pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/7691.

7. Kunematuka paBHOYCKOPEHHOTO BpalleHus: PykoBoICcTBO K 1abopaTopHOil padote no dusuke /
B. A. bypaoBuuun - 2019. 13 c. [DnexTpoHHBIN pecypc]: — Pexum pocryna:
https://edu.tusur.ru/publications/8966.

8. Usyuenue pacnpenenenus Makcsesia: MeToaudeckue yka3zaHus K JabopaTopHoii padote / B.
A. bypaoBuuun - 2018. 9 c. [DnexkTpoHHBIH pecypc]: — Pexum pocrtyna:
https://edu.tusur.ru/publications/7643.

9. N3ydeHue 31eKTPOCTATHUECKOTO Mojsi: MeTonuueckue yka3zaHus K gabopaTopHoit paboTe mo
¢usuke / A. C. Knumos, A. A. 3enun - 2020. 14 c. [DnexTpoHHbIN pecypc]: — Pexum pocrymna:
https://edu.tusur.ru/publications/9266.

10. M3ydeHne cBOWCTB IUANIEKTPUKOB B IMOJIE IJIOCKOTO KOHAECHCATOpa: MeToAnuecKkue yKazaHus K
nabopatopHoii pabote no ¢pusuke / FO. A. Bypauesckuii - 2020. 14 c. [DnexTpoHHsbIil pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/9263.

11. M3ydyeHue MarHUTHOTO MOJs KPYroBOro Toka: MeTtoauueckue yka3aHHs K J1abopaToOpHOM
pabote mo ¢pusuke / A. C. Knumos, A. A. 3enun - 2020. 13 c. [DnekTpoHHbIN pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/9262.

12. OnpeneneHue yAeIbHOTO 3apsiia 3IEKTPOHA METOJIOM MarHeTpoHa (MarHeTpoH): PykoBoacTBo
Kk nabopaTtopHoii padote mo gusuke / FO. A. bBypauesckuii - 2019. 16 c. [DnexTpoHHBIN pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/8969.

13. H3yueHue 3aTyxamwUiuX 3JIEKTPOMATHUTHBIX KosieOaHUI: Mertoauueckue ykazaHHUS K
nabopatopHoii pabore o ¢usuxe / A. B. Tronbkos, B. A. bypaosunusn - 2020. 16 c. [DneKTpOHHBII
pecypc]: — Pexxum poctyna: https://edu.tusur.ru/publications/9261.
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14. N3ydenue nuaTepdEpEHIINU JIA3ePHOTO U3TyYeHHUs: PyKOBOJCTBO K JabopaTOpHOU paboTe mo
¢usuke / JI. B. OpnoBckas - 2019. 12 c. [DnekTpoHHBIN pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/8963.

15. Buemnuii porosrddexr. U3yuenune 3akona CrtoneroBa u mpoBepka Gopmyisl DWHIITEHA:
MeTtoauveckue ykazaHus K jabopatopHoit pabote / B. A. Bypnosunmn - 2018. 12 c¢. [DnekTpoHHBIH
pecypc]: — Pexxum nmoctymna: https://edu.tusur.ru/publications/7638.

16. U3ydyeHnue cnekTpa aTOMOB BOJOpoaa: MeToauueckue ykazaHus K JlabopatopHoi paboTe mo
¢usuke / A. C. Knumos, H. I1. Konnparteesa - 2019. 15 c. [DnexTpoHHBIi pecypc]: — Pexxum gocrtymna:
https://edu.tusur.ru/publications/9054.

17. N3ydeHne BBIHYKICHHBIX 3JIEKTPOMArHUTHBIX KOJIeOaHMi: Y4eOHO-METOINYECKOEe TOCcCoOue 1Mo
¢usuke / B. A. Bypmnosunun - 2020. 13 c. [DnexTpoHHBIN pecypc]: — Pexum mocrtyma:
https://edu.tusur.ru/publications/9281.

18. U3ydenue audpakiuu J1a3epHOTO H3JIYyYEHHUS OT KPYTrJIoro orBepcTusi: PykoBoacTBO kK
naboparopHoit padore o ¢usuke / JI. B. Opnosckas, A. B. Opnosckas - 2019. 13 c. [DnexkTpoHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/8961.

19. Buemnuii porosrddexr. U3yuenune 3akona CrtoneroBa u mpoBepka Gopmyinsl DWHIITEHA:
MeTtoaudeckue ykazaHus K abopatopHoit pabote / B. A. Bypnosunmn - 2018. 12 c¢. [DnekTpoHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/7638.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrpPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl ISl CAMOCTOSTENILHON U ayAUTOPHOI pabOTHl 00yYaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSAM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

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

1. [Ipu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

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

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT IS Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YU4EeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYyeOHast aynutopus: yaeOHas ay IUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THIA, yueOHas
ayIUTOPUS ISl MPOBECHUS 3aHATUN CEMHUHAPCKOTO THUIIA, TOMEIICHHUE ISl IPOBEACHUS TPYMIOBBIX U
WHIUBUIYaTbHBIX KOHCYJIbTAIMHI, MOMEIIEHUE JJI MPOBEACHUS TEKYIIET0 KOHTPOJIS U MIPOMEKYTOYHOM
attecrauuu; 634034, Tomckas obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 125 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- IaTepakTUBHAS MMaHEIb;

- Kamepa;
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- Muxkpodos;

- Tym0Ga st mokagumKa;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmmMHoe obecrieueHue:

- Adobe Reader;

- Google Chrome;

- Microsoft Office 2013;

- OBS Studio;

- VLC media player;

- Windows 10;

VYyeOHas aynutopusi: yueOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THUIIA, yueOHas
ayIUTOPUS ISl POBEICHUS 3aHATUN CEMHHAPCKOTO THUIA, TOMEIICHHE sl IPOBEACHUS TPYNIOBBIX U
WHJUBUIYaIbHBIX KOHCYJIbTAIMM, MOMELIEHUE AJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 130 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- InTepakTUBHAs MTaHEIb;

- Kamepa;

- Muxpodos;

- Tym0Ga st mokagunKa;

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmmHoe obecrieueHue:

- Adobe Reader;

- Google Chrome;

- Microsoft Office 2013;

- OBS Studio;

- VLC media player;

- Windows 10;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

JlaGopaTopust BOJHOBOIM ONTHKHU: yuyeOHAsl ayAUTOPUS JJI1 IPOBEACHUS 3aHATHI MPAKTUUECKOTO
TUNA, yueOHas ayAUTOpUs Il IPOBEACHUS 3aHATUH 1abopartopHoro tumna; 634034, Tomckas o0nacTs, T.
Tomck, Bepmmnauna ynuna, a. 74, 210 ayn.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- Monoxpomatop - 9 wr.;

- McrouHuk cBeTa criekTpa pTyTH - 6 IIT.;

- UcrouHuk cBera cekTpa BoJopoa - § IIT.;

- JlaGopatopusiit Mmaket "[lonspusanus ceera” - 6 mr.;

- MarnutHo-MapKepHas J0CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Mebenw;

- PaGouee mecTo mpemnogaBaTels.

JlabopaTopusi 3JIEKTpUYECTBA U MarHeTusMa: ydyeOHas aylIUTOpUs JIsl IPOBEICHUS 3aHATHUH
MPaKTUYECKOro THMa, yueOHas ayAuTOpHUs JUIsl IPOBEICHUS 3aHATHI abopaTtopHoro Tumna; 634034,
Tomckas obnacts, r. Tomck, Bepimnunna ynuna, 1. 74, 219 ayn.

Omnucanue UMeEIONIEerocs 000pPy0BaHUS:

- JIaGopaTopHbIif MakeT "DIeKTpu4ecTBO U MarHeTu3m" - 12 mr.;

- Y4eOHO-11a00paTOpHBIN CTEH]I 110 3JIEKTPOIUHAMUKE - 3 IIT.;

- Konrpomnep usmepennii - 12 mr.;

- MarauTHO-MapKepHasi J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.
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[IporpamMmmMHoe obecrieueHue:

- ASIMEC;

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit Gpu3NUECKUX H3MEPEHU;

Jlabopatopusi TepMOJUHAMUKHU: yuyeOHash ayIUTOPUs JIJIsl MPOBEICHUS 3aHSATUN MPAKTUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIs IPOBECHUS 3aHATHI JJabopaTtopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepminnauna ynuia, a. 74, 223 ayn.

Onucanue UMeroerocs 000pya0BaHuUs:

- JJaGopaTopHbIif MaKeT MO TEPMOJAMHAMHUKE - 6 IIT.;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

JlabopaTopusi KBaHTOBOM (pu3uKu: yueOHas ayIUTOpHUS AJis MPOBEACHUS 3aHATUN MPAKTHUYECKOTO
THUIIa, y9eOHas ayAUTOPHs JIJIsl IPOBEJCHUS 3aHATHI J1abopaTopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepminnanna ynuia, a. 74, 229 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- JJaboparopusiii MakeT "KBantoBas gusuka" - 10 mrt.;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

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

Onucanue uMeroerocss 000pya0BaHus:

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

- Konrpomnep usmepennii - 10 mir.;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- LibreOffice;

- Microsoft Windows 7 Pro;

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHU;

JlabopaTopus a3epHONM ONTUKU: yueOHast ayIUTOPUS AJ MPOBEIACHUS 3aHATUN MPAKTUYECKOTO
THUIa, y9eOHas ayAUTOPpHs JIJIs IPOBEJCHUS 3aHATHI J1abopaTtopHoro Tuma; 634034, Tomckas 061acTs, T.
Tomck, Bepmnnauna ynuia, a. 74, 235 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- 'eMoHEOHOBBIN J1a3ep - § WIT.;

- OnTryeckas CKambs ¢ IPUHAIIEKHOCTSIMU - 8 IIT.;

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.
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8.4. MaTepua/IbHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisl CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 aya.;

- 634045, Tomckas ob6nacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;

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

- 634034, Tomckas obnacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popManoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 m1st Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepHaﬂbHO-TeXHI/I‘leCKOG obecneyeHue AUCHUIIVIMHBI JI JUI ¢ OTPAHUYCHHBIMUA
BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

OcBoeHNe AMCHUILIMHBI JINIIAMHA ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3I0POBBSI M HMHBAJIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BaHUEM CPEJICTB OOYUEHHS OOILEro U CIEeHaIbHOTO Ha3HAYCHHUS.

[Ipu 3aHATHSIX ¢ 00YYAIOIIMMHUCS C HAPYWIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUWHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npueMa/mepenaun yaeOHoi HHGOpMauu B TOCTYIHBIX (opMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
IUTs 00y4aloONUXCs C HHBAJIUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YueOHast ayauTOpHsi, B
KOTOpPOH 3aHUMAIOTCA 00ydJarommecs ¢ HapyluIeHHeM ciiyxa, 000pyJA0BaHa KOMITBIOTEPHON TEXHUKOH,
ayITMOTEXHUKOH, BUJEOTEXHUKOU, dJIEKTPOHHOU TOCKOM, MYJIbTUMEIUHHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPHUSIX BO3MOXKXHOCTH MPOCMOTPA YJaJeHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM clIaiij]a Ha dKpaHE) MPH MOMOIIN BUICOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHUSIMH ONMOPHO-IBUIaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMAIUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenadn yueOHoil nHGopMaIu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMBI 00yYeHUS IS
JIOACH ¢ MHBATUIHOCTBIO.

9. OnieHOYHbIE MaTepHuaJibl U METOAUIECCKUEC PECKOMCHAALIMMA 110 OPraHU3aAlIMU U3YICHUSA
AUCHHUIIIMHBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOYHOI aTTecTaluu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 3a AUCIUTIIUHOMN
KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI
Hazpanus pa3nenos (tem) dopmupyembie
JUCIUTLIAHBI KOMIIETEHIINH

®opmbl koHTpoItst | OneHouHble MaTepuaisl (OM)
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1 Mexauuka

OIIK-1

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

2 MonekynsipHas pusmnka u OIIK-1 3amuTa otdyera mo |IIpumepHslil nepedeHb
TEPMOJUHAMHKA nabopaTtopHOi BOIPOCOB /ISl 3AIIUTHI
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
3 DneKkTpoMarHeTu3M OIIK-1 3amuTa otyera mo |IIpumepHslit nepedeHb

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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4 Kosebauus 1 BOJIHEI

OIIK-1

3ammra oT4yera mo

[IpumepHBIil nepeyeHb

nabopaTopHOH BOITPOCOB JIJIs 3AUTHI
pabore 1a00paTOpHBIX PadoOT
KonnokBuym [IpuMepHBIii TIEpeYeHb
BOIPOCOB ISl KOJUIOKBHYMa
KonTponbhas [IpumepHbIil nepeueHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboT
JlaboparopHas Temb! m1abopaTopHbIX padoT
pabora
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Otuer no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabore
5 BonHoBas 1 KBaHTOBas OIIK-1 3amuta otdyeta mo |[IpumMepHbIil mepedyeHb
OTTHKA nabopatopHoit BOIPOCOB TSI 3aIUTHI
pabote 1ab0paToOpHBIX paboT
Komnoxsuym IIpuMepHBIil IepeyeHb
BOIIPOCOB JJIs1 KOJUTOKBHYMa
KoHnTtponbHas [IpumepHBIil nepeueHb
pabora BapHAHTOB (3aIaHUIA)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
Otuer o Tewmbl 1abopaTopHBIX pabOT
nabopaTopHOH
pabore
6 Atomuast pusuka, anmementsl | OITK-1 3amura otyera no |[IpumMepHsbIil nepeueHpb
KBaHTOBOI MEXaHUKU U (PUUKH nabopaTtopHoOit BOIIPOCOB JIsI 3aIUTHI
TBEPJIOTO Tela pabote 71a00paTOpHBIX paboT
Komnoksuym [IpumepHBIil nepeueHb
BOIPOCOB ISl KOJUIOKBHYMa
Kontponbhas [IpumepHbIi nepedeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX paboT
JlaGopaTopHas Tembl m1abopaTOpHBIX PaboOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DKk3aMeH [Tepeuenp sK3aMEeHALIMOHHBIX

BOITPOCOB
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lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOYyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYyMMBbI 0aJIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MpUMEHEHUE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX TPEICTABICHUN O IPOBEPSIEMOM MaTepHalie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEIEIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YYECHHBIN 3JIEMEHT CO/ICPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOCHHUSI.
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5 (oTIM4HO) 3HaTh, yMETh, BIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
U3yYEHHBIN 3JIEMEHT COAEPIKaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

1. Touka ABUMIKETCA U3 LIEHTpPa CIUpAIM C paBHOMEPHO yObIBaromieil ckopocTtbhio. Ilpu aTom
BEJINYMHA TIOJIHOTO YCKOPEHMS TOUKH.

BapwnaHTbI OTBETOB:

1. ymeHb1aercs;
2. YBEIMYUBACTCS;
3. HE U3MEHSETCH,
4. paBHA HYJIIO.

2. Ha abGcomoTHO TBEp0€ TENIO AEHCTBYET MOCTOSTHHBIN MOMEHT cuil. Kakue u3 mepeuncieHHbIX

HUKE BEJIMYMH U3MEHSIIOTCS 110 JINHEHHOMY 3aKOHY?
BapwnaHTbl OTBETOB:
1. yrioBas CKOpOCTh M YIJIOBOE YCKOPEHHUE;
2. MOMEHT UHEPIIMU U MOMEHT UMITYJIbCa;
3. yrioBas CKOPOCTbh 1 MOMEHT HHEPLINH;
4. yrioBast CKOPOCTb U MOMEHT UMITYJIbCA.
3. BennunHa MOMEHTa UMITYJIbCA TeJla U3MEHSIETCS C TEYSHUEM BPEeMEHHU Mo 3aKkoHy L=t(t+2) .
Ecnu B MOMEHT BpeMeHH 2 ¢ YIIIOBO€ YCKOPEHUE COCTaBIsAET 3 paa/c™2, TO MOMEHT WHEPIIHH
tena (B equaUIax CU) paBeH ...
BapwnaHTbI OTBETOB:
1.2;
2. 1;
3.0,5;
4. 4.

4. Ha KoHIIaX HEBECOMOTO CTEPIKHS 3aKPETUICHBI JIBA MAJICHPKUX MAacCCHUBHBIX mapuka. CTep)KeHb
MOJKET BpAIIAThCS B TOPU30HTAJIBHON IIOCKOCTH BOKPYT BEPTHKAIBHOW OCH, NMPOXOISAIIEH
yepe3 cepeauny crepkHs. CTepKeHb pacKpyTUIN 0 YTI0BOM ckopocTu . [lox meiicTBrem
TPEHHS CTEPKEHb OCTAHOBWIICS, MPHU 3TOM BbAeIUI0Ch 4 JIk TemnoTsl. Eciinm cTepkeHb
PACKPYTHTH 0 YTJIOBOM CKOPOCTH ® = ®/2, TO MPU OCTAHOBKE CTEPXKHS BBIJCIUTCS
KOJIMYECTBO TeII0THI (B JI’k), paBHO... BapuaHThl OTBETOB:

1.0,5;
2.2;
3.1;
4. 4.

5. TennoBast mamuHa pabotaer mo uukny Kapuo. Eciau temnepatypy HarpeBartens u
XOJIOIMIbHUKA YMEHBUINTH Ha oinHakoByto Bennuuny AT, To KII/] mukona ...

BapwnaHTbI OTBETOB:

1. yBenuuurcs;

2. HE U3MCHHTCS;

3. YMEHBIIUTCS,

4. nus OTBETA HEAOCTATOYHO JAHHBIX.

6. Bo CKOJIBKO pa3 yBEIUUYUTCA CPEAHEKBAAPATUIECKAS] CKOPOCTh MOJIEKYJ UIEAJIBHOIO T'a3a MpH
MTOBBIICHUH a0COIOTHOM TeMmepaTypsl B 4 pasza?

BapwnaHTbI OTBETOB:

1. He UBMEHHUTCH,
2.0,5;

3.2;

4. 4.

7. OT KakoW U3 IPUBEJICHHBIX HI)KE BEJIIMYHH, XapAKTEPU3YIOLIIMX MOJIEKYJIbI, 3aBUCHUT JaBICHHE
HAealbLHoro rasa?
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BapuaHTbl OTBETOB:
1. cUJIBI IPUTSKEHUS] MEKYy MOJIEKYJIaMHU;
2. KHHETUYECKOU SHEPTUU MOJIEKYJT,
3. CHJIBI OTTAJIKUBAHUS MEXy MOJIEKYJIaMU;
4. TOTEHIUAIBHON YHEPTUH B3aUMOAECHCTBHUS MOJIEKYII.
8. JlJ1st N30 IMPOBAHHON CUCTEMBI B PABHOBECHOM COCTOSIHUM YHTPOMUS CUCTEMBI. . .
BapuaHTbl OTBETOB:
1. MUHHMAaNbHA;
2. MaKCHMAaJIbHA;
3. umeeT cpeiHee apupMeTHIECKOe 3HAUCHHUE;
4. uMeeT oTpHULIATEeNIbHOE 3HAUCHUE.
9. BekTop Hamps>)KEHHOCTH 3JIEKTPOCTATHUYECKOIro MOJIsl, CO3JaHHOrO MEXAy OOKIagKkaMu
IUIOCKOTO KOH/IEHCATOpa HampasiieH. .. BapuaHTbl OTBETOB:
1. oT oTpuIIaTEIHLHON OOKIIAIKH K TIOJIOKUTEIIBHOM;
2. B CTOpOHY BO3pacTaHus MOTEHLIUAA;
3. mapajuienbHO OOKJIaIKaMm;
4. B cTOpOHY yObIBaHUS MOTEHIMAIIA.

10. Toueunslii 3apsia +q HAXOAUTCS B LIEHTpe chepruueckor moBepxHocTr. Ecinu 1o0aBuTh 3apsia —q
BHYTpPb C(hepUUeCcKOil MOBEPXHOCTH, TO OTOK BEKTOPa HAMPSHKEHHOCTHU 3JIEKTPUYECKOTO MO
4yepe3 MOBEPXHOCTh CepHI. ..

BapuaHTbl OTBETOB:
1. yBenuuurcs;

2. YMEHBIIUTCS;

3. paBeH HYJIIO;

4. HE U3MEHHUTCH.

11. MarHuTHBINA MOTOK CKBO3b KaTYIIKY, COCTOAIILYIO u3 10 BUTKOB, U3MEHsETCS 10 3akoHy D=t(2-
t) MB6. Uemy paBua 3/[C mHayKnuu, BO3HUKAIONIAs B KaTyIIKE B MOMEHT BpeMeHH t=3 c?
OTBeT NpeacTaBUTh B MHJIUBOJIBTAX.

BapuaHTbl OTBETOB:
1. 40;
2.10;
3. 20;
4. 30.

12. 3apspbkeHHas 4acTHIla BIETaeT B OJHOPOIHOE MAarHUTHOE IOJI€ MEPHIEHANKYISIPHO MarHUTHBIM
CWJIOBBIM JIMHUSAM. TpaekTopueil ABMKEHUS YaCTULIbI SIBIISIETCA. . .

BapuaHTbl OTBETOB:

1. npsimas;

2. mapabona;

3. cnupaib;

4. OKpYy>KHOCTb.

13. Kak cBsi3anbl Mexay coOoi aMiuiuTyaa A u sHeprust W, mepeHocumasi BOJTHON?
BapuaHTbl OTBETOB:

1. Dueprus (W) nponoprimoHanbHa aMIuiuTye (A) B 4-0i1 CTeTICHH;
2. Dueprus (W) nponopuuoHaibHa aMIuiuTye (A);

3. Dueprus (W) nponopiimoHaibHa KBapaTy aMILTATYy a6l (A);

4. Oueprus (W) nponopuroHaabHa aMIiuTy e (A) B 3-oit cTeneHu.

14. EmMxocTh Kone6aTenbHOro KOHTypa pajuonepeaaTynka ymeHsmmnu ¢ 1000 1o 250 nd. Kax npu
ATOM M3MEHMUJIACH JITMHA U3JTy4aeMbIX AJIEKTPOMArHUTHBIX BOJIH?

BapuaHTbl OTBETOB:
1. ymensumnace B 4 pasa;
2. yMEHbIIUJIACh B 2 pasa;
3. yBenMumiIach B 4 pasa;
4. HEe U3MEHUJIIACK.
15. ITpu pe3oHance...
BapuaHTbl OTBETOB:
1. pe3ko pacTeT 4acToTa KoJacOaHuii;
2. Kone0aHus 3aTyXaloT;
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3. yacToTta KoJieOaHUH paBHA HYJIIO;
4. coBmaZaeT 4yacToTa COOCTBEHHBIX U BHIHYKICHHBIX KOJICOAHUH.

16. Kak Ha3bIBalOTCSl BOJIHBI, B KOTOPBIX KOJICOAHUS YACTHUIl TPOUCXOAAT B MEPIECHAUKYISIPHON
IUIOCKOCTH K HAlpaBJIeHHUIO PaclpOCTPAHEHUS BOJIH?

BapuaHTbl OTBETOB:
1. nonepeuHsie;
2. IPOJIOJBHBIE;
3. COOCTBEHHBIE;
4. KOrepeHTHBIE.

17. Tlpu vabGmoaeHun uHTepdepeHIuu GUOIETOBOTO cBeTa B onbiTe KOHTa paccTosiHUEe MEXITY
COCEHUMHU TEMHBIMH MOJIOCAaMH Ha 3KpaHe paBHO 2 MM. Eciu uctounuk ¢uoneToBoro csera
3aMEHUTh UCTOYHMKOM KPAacHOTO CBETa, JUIMHA BOJHBI KOTOporo B 1,5 pasza Ooibuie, TO 3TO
paccTosiHUE CTAHET PABHBIM ... MM.

BapuaHTbl OTBETOB:
1. 1,33;

2.3;

3.1;

4.1,5.

18. IlnacTHHKY W3 ONTHYECKH aKTUBHOTO BENIECTBA TOJIUHON d = 2 MM MOMECTHIIH MEXIY
napayieIbHbIMU HUKOJISIMHU, B PE3yJIbTAaTe YETO IIIOCKOCTh MOJISIPU3allMd MOHOXPOMATHYECKOTO
cBera noBepHynack Ha yroia 30 rpaaycoB. [lone 3peHus nojaspuMeTpa CTaHET COBEPLICHHO
TEMHBIM [IPH MUHUMAJILHOM TOJIIIMHE (B MM) IJIACTUHKHU, PaBHOM ...

BapuaHTbl OTBETOB:
1.2;
2. 4;
3.6;
4.8.

19. Ha auadparmy ¢ KpyribIM OTBEPCTHEM PAIUYCOM 2 MM IaJaeT HOPMAIbHO MapaylieIbHbIN
My40K cBeTa AJAuHOW BoaHBbI 0,5 MkM. Ha myTu nydel, npomeamux yepe3 oTBEpCTHe, Ha
pacctossHuu 1 M momemarT 3kpaH. B orBepcTtum numadparmel s TOYKHM Ha dKpaHe
YKJIaIbIBAIOTCS 30H Openens.

BapuaHTbl OTBETOB:
1.8;
2. 4;
3.9;
4.5.

20. ITo mepe HarpeBaHHs Tella €ro CBEUCHUE U3MEHSETCS cieayronuM odpasom. [Ipu komHaTHON
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crekTpa He Habmogaercs. [lo mepe moBbieHus
TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAJIMHOBBIM LIBETOM, MEPEXOMASIIUM B KPACHBIN IIBET
(I'xpacHoe kaneHnue! ), a 3aTeM B Oenblii ([ /0enoe kaneHue! ). 3aKOHOMEPHOCTH U3MEHEHUSI
[[BETa CBEUEHHUS TeJa MIPU HarpeBaHUU OOBACHAIOTCA
BapuaHTbl OTBETOB:

1. 3akonom Credana-bonbnmana;

2. 3akoHoM Kupxroda;

3. U3 IpUBEICHHBIX BAPUAHTOB HET BEPHOTO;
4. 3akoHaMHu cMmelleHus Buna.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

. Kunemaruka noctynarenbHOro ABUKECHHUS.

. Kunemaruka BpanjaTeabHOr0 1BUKEHUS.

. JlMHaMKKa MaTepuaJbHOU TOYKHU.

. Kunernueckas sneprusi. Pabora 1 MOITHOCTb.

. KoncepBaTtusHbie cuibl. [loTeHIIManbHas SHEPTHUSL, CBSI3b MEXAY NOTEHIIMAIbHOW SHEPTUEH U
CHJION.

. OCHOBHOE ypaBHEHHE JUHAMHUKH BPAIATEIbHOTO ABUKEHMS OTHOCHUTEJIBHO HEMOJBUXHOMN
TOYKHU.

. YpaBHEHHE NTMHAMHUKHU BPaIATEIbHOIO IBUKEHUS OTHOCUTEIBHO HETIOABUKHOM OCH.

(U, SRS I S

[@)

~
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14.
15.
16.
17.
18.
19.

20.
21.

22.

23.

24.

25.
26.
27.

28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

47.
48.
49.
50.
51.
52.

. MowmeHT unepiuu, teopema Lllteitnepa.

. 3aKOH COXpaHEHUS MEXaHUYECKOUN YHEPTHH.
10.
11.
12.
13.

3aKOH COXpaHEeHHs] MOMEHTa UMITYJIbCa.

Baytpennss sueprus. Temnora u padota. [lepBoe Hayano TepMOIUHAMUKHY.

Knaccuueckue craructuku (GyHKIUS pactpeaeieHuss Makcsema).

Haubonee BeposiTHasA, cpeAHsis KBaApaTUyHas U CpeHsa apudmeTrueckass CKOPOCTH MOJIEKYJT

rasa.

bapomerpuueckas popmyna. Pacipenenenne bonbnmana.

TemnmoémkocTs raza. ®opmyna Maiiepa.

VYpaBHEHHE COCTOSHMS UACATBLHOTO ra3a. Mzomnpoueccsl.

Annabatuyeckuii nporiecc. [lomuTponuueckue mporecchl.

O6patumsrii ki KapHo.

HN3MmeHeHue SHTPONMUM MpU OOpaTUMBIX U HEoOpaTUMBIX mpolieccax. Bropoe Hauano

TEPMOJUHAMUKHU.

OHTponus. PU3NYECKUI U CTATUCTUYECKUN CMBICI SHTPOIHH.

Onektpudeckoe nojie. Hanpsix€HHOCTh 3nekTprudeckoro nojid. CuioBeie JUHUU. [IpuHUImMn

CYNEpPHO3ULNH IJIEKTPUUECKUX MOJEH.

Teopema Octporpaackoro-I'aycca miist BEKTopa HapsHKEHHOCTH 3JIEKTprudeckoro noss. [lone

OCCKOHEYHOM OJHOPOTHO 3aPSHKEHHOMN TIIOCKOCTH.

[Torenuuman. Pabora cun anekrpocrarudeckoro noid. L{upkymnsauust BekTopa HanpsHKEHHOCTH

AIIEKTPOCTATUYECKOTO TTOJISL.

CBs13b MEXKIy HANPSKEHHOCTHIO 3JIEKTPOCTATUYECKOTO MOJIA U MOTeHIMaIoM. Pacuet pasHOCTH

MOTEHIIMAJIOB MEXKIy TOYKaMH 1oJisi (00pa30BaHHOTO OECKOHEUYHOU 3apsIKEHHOM MIIOCKOCTHIO,
IByMsi OECKOHEYHBIMU 3apS)KEHHBIMH TMJIOCKOCTSIMHU, CHEepUUYECKON MOBEPXHOCTHIO,

MIPOBOJIAIIAM IIAPOM).

[Tonspu3zanust AUIEKTPUKOB.

N3menenue BexktopoB E u D Ha rpanuiie pasaena AByX IUAJIEKTPUKOB.

Pacnpenenenue snekTpUuecKUX 3apsgoB Ha mpoBoAHUKe. Hampssk€HHOCTH mosis BOJNHM3H

MMOBEPXHOCTHU 3apsHKEHHOTO MPOBOJHUKA. 8. DIIEKTpoaABUKYyIIas cuiaa. OO000mEHHBIN 3aK0H

Oma /1711 HEOJTHOPOJTHOTO y4acTKa LIETH.

Pa6ota, moutHoCTh, 3akoH [[xoynsa-JIenma.

PaszBerBnénnrie nienu. [Ipasuna Kupxroda.

CraTudyeckoe MarHuTHOE MOJie B BaKyyMmMe. BekTop MarHUTHOW MHIAYKIHUH. 3aKOH

buoCaapaJlamnnaca.

MarnutHoe 1osie KpyroBoro Toka. MarHuTHoOe 1oJie ABMXKYIIETocs 3apsa.

3akoH Amrnepa. Cuna, IeMCTBYIOIIAas HAa MPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.

Cuna JlopeHna. /IBmxeHue 3apsSyKEHHOM YaCTHUIbI B OJTHOPOJHOM MAarHUTHOM TIOJIE.

DddexT Xomna.

[upkynsinusa BEKTOpa MArHUTHOW MHIYKIIHH.

Pabota no nepemenieHuIo NpOBOAHUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.

MarnutHoe nose B BeuecTBe. HaMarHn4eHHOCTh U HANPSKEHHOCTh MAarHUTHOTO TOJIS.

MarautHble MOMEHTBI 3JIEKTPOHOB U aTOMOB.

OnekTpoaBrKyas cuia (3.4.c.) MHayKuuu. [Ipuposa siBieHus 31eKTpOMarHiTHOM WHIAYKIUH.

SBneHne caMoOMHIYyKIMU. B3anmMHas HHIyKIus.

DHeprus MarHUTHOTO MOJIS.

BuxpeBoe anekrpuueckoe noie.

VYpaBHenusa Makceia.

XapaKTepUCTUKU TAPMOHUYECKUX KOJICOaHMIA.

CroxeHue TapMOHUYECKUX KOJIeOaHMIA.

KBazucranuonapueie Toku. CB0OOJHBIE 3JIEKTPOMAarHUTHBIE KojeOaHUsS B KOHType 0e3

AKTHBHOT'O CONPOTUBIICHUS.

CB0OOIHBIE 3aTyXalOIIKE IEKTPUUECKUE KOJIeOaHHs B KOHTYpE.

BriHyX1€HHBIC IEKTpUYECKUE KoaeOanus. SIBnenne pezonanca. [lepeMeHHBIH TOK.

VYpaBHeHUs TOCKOH U CHEePUIECKOI BOJIH.

Hanoxxenne (natepdepenius) BomH. CTOSIYME BOJTHBI.

Dddext Jomnepa mist 3BykoBbIX BOJIH. Onitrueckuii 3¢ dext Jommepa.

ONeKTPOMarHUTHbBIE BOJIHBL.
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53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

88.
89.

90.
91.
92.

93.
94.
95.
96.
97.

W

DHeprus MEKTPOMAarHUTHOU BOJIHbI. UHTEHCUBHOCTh M UMITYJIbC 3JIEKTPOMArHUTHON BOJIHBI.
Nutepdepentus ceera. Merox IOura. [llupuna nonoc uatepdepenunn.

HNHuTepdepenius npu oTpaxeHUH MPH OTPAKEHUU OT TOHKOW MTPO3PAYHON TUTACTHHKH.
Konena HeroToHa.

Hudpakmus ceera. [punmun [oitrenca-dpenens.

Merton 300 @penens. 30HHAs MIACTUHKA.

Judpaxius Ha KpyTrJioM OTBEPCTUU U HETPO3PAUYHOM JIUCKE.

Hudpakmus ot mienm.

Judpaknmonnas pemeérka.

CrnextpanbHoe pasziioxkenue. Pazpemaronias cnocoOHOCTh peHIETKH.

Judpakmus Ha TpOCTPaHCTBEHHBIX peméTKax. Judpakius peHTTeHOBCKUX JTydei.
[Tonsipuzanusa ceeta. [lonsipuzanus npu oTpaxEeHUH U MpeIOMIICHUHU. 3aKOH bprocrepa.
[Tonsipuzanus npu IBOMHOM JIy4ENPETOMIICHUH.

3akoH Mamnroca.

TennoBoe nznmydyenue. 3akon Kupxroda.

3akon Credana-bonbimana. 3akon cMmemenus Buna.

®opwmyia [Lnanka.

Buemnnii pororddexr.

®dotonsl. OnbIT boTte (MeTon coBnaaeHui).

Dddext Komnrona.

TopM0O3HOE PEHTTEHOBCKOE U3ITyuyeHHEe. XapaKTepUCTHUECKOE PEHTI€HOBCKOE H3TyUeHHE.
JlaBneHue cBeTa.

3aKOHOMEPHOCTH B aTOMHBIX criekTpax @opmyna bansmepa.

OnemeHnTtapHas Teopust bopa. OnbiT @panka u ['epia.

I'mnotesa ne bpoitns. BoaHoBbIE CBOMCTBA BEMIECTBA.

[TpunHuMn HeonpeaenEHHOCTH.

Bomnosoe ypaBuenue llpenunrepa. ®uznveckuii cMpicn ‘V-pyHKIUN.

KBaHTOBaHUME 3HEPrUM JIEKTPOHA B OTHOMEPHON MOTEHIIMATILHOU SIME.

['maBHOE U OpOUTAILHOE KBAHTOBBIE YKCIIA.

[IpocTpaHcTBeHHOE KBaHTOBaHKHE (MAarHUTHOE KBAHTOBOE YHCIIO).

Cnun snektpona. Onsit [lTepHa u ['epiaxa.

Pacnpenenenue 31eKTpOHOB MO SHEPreTUYECKUM YPOBHAM aToMOB. [Ipunumn [Taymnu.
[[InpuHa criekTpanabHbIX JUHUN. TOHKAsI CTPYKTypa CHEKTPATIbHBIX JTUHUM.

Brinyxnennoe nznydenue. Jlazepsl.

OyHKUMS pacnpeeseHus s BBIPOXKIESHHOro raza ¢gpepmuoHoB. OyHKIUA pacnpeaeaeHus
®epmu-/upaka.

OyHKIMsA pacnpeneneHus boze-OlHiTeiHa.

[TonsaTue 0 HOpManbHBIX KoJieOaHusAX pemeTku. CeKTp HOPMaJbHBIX KOJeOaHUM pelIeTKH.
@OHOHBI.

Xapaktepuctuueckas Temneparypa Jledas.

TennoemMkocTh TBepABIX Tel (Teopus [lebas).

Pacmiennenue sHepreTH4YecKUX YpOBHEH M BO3HUKHOBEHHE 30H NpU 00pa3soBaHUU
KPUCTAJUIMYECKON PEIIETKH.

JlnHamMuKa 3JIEKTPOHOB B KPUCTAJUTMYECKOM PEIIETKE.

DNEeKTPONPOBOJHOCTH METAIITIOB.

[Ipupona ceepxnpoBoguMoctu. KauectBeHHblie monoxxkenus: teopun bKIL

CobcTBeHHast MPOBOJUMOCTD MOTYTPOBOIHUKOB.

doTonpoBoAUMOCTh (BHYTpeHHHH (oTodddekT). TepmornekTpuueckue siBieHus. 25. p-n
MEePExo/l.

9.1.3. IlpuMepHbBIi NepedeHb BOMPOCOB ISl 3a1UTHI J1a00PATOPHBIX padoT

Kakue ycnoBust HEOOXOAUMBI U JOCTATOYHBI ISl 00ECTIeUeHUsI PAaBHOYCKOPEHHOT'O BPAILLCHUS
Tea’?

. Kak ybenurbcs B HAmTM4uu paBHOYCKOPEHHOTO BpAIIEHUs?

Kak HampaBieHbl OTHOCUTENIBHO APYT Apyra yIjloBas CKOPOCTh U YIJIOBOE YCKOPEHHUE TOUKH,
€CJIN JIMHEWHAsl CKOPOCTh YMEHBLIAETCS CO BpeMeHeM ?
Kakoe nmo xapakTepy IBUKEHHME COBEpLIAET MaTepualbHas TOUYKa, €CJIU HalpaBJCHUE
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MTHOBEHHOM CKOPOCTH V 00pa3yeT C MOJTHBIM YCKOPEHUEM a TYTION yTo?

OT Kakux BEJIMYUH 3aBUCHUT YTJIOBOE YCKOpPEHUE?

Kak cHU3UTH TOTpEIHOCTh U3MEPEHUS?

Kakoe nBmxeHue Tena Ha3pIBaeTCs BpallaTeIbHbIM?

Kak HampaBieHbl OTHOCUTENIBHO JIPYT Apyra yrjioBas W JUHEWHas CKOPOCTU MaTepUalbHOM
TOYKH COBEpPIIAIOIICH BpaliaTeIbHOE JBUKEHUE?

3anumuTe ypaBHEHUS YCTAaHABIHMBAIOIIME CBA3b MEXAY JUHEHHBIMU WU YTJIOBBIMU
XapaKTEePUCTUKAMU JIJI MATEPHAIbHON TOYKH COBEPIIAIONIEH BpaIlaTeIbHOE IBUKEHUE?

9.1.4. lIpuMepHBIii NepevYeHb BONPOCOB A1 KOJUIOKBUYMa

Kunematuka. [loctynarensnoe neuxenue. [1yTs. Ilepemenienue.

. CxopocTb: cpeaHsisi, MTHOBEHHAas. MolyJlb U HalpaBJI€HUE CKOPOCTH.

YckopeHHue: TaHT€HIMAJbHOE, HOPMAJIbHOE, IOJHOE. YpaBHEHUS KUHEMATUKH I
PaBHOYCKOPEHHOTI'O ABM)KEHUS.

PaBHOMEpHOE BpalaTenbHoe IBUKeHUE. CBA3b JUHENHBIX U YTIIOBBIX XapaKTEPUCTHK.
BpamiarenbHoe IBUXKEHUE TBEPAOIO TeJla: YIJIOBas CKOPOCTh, YIII0BOE YCKOPEHHUE. Y paBHEHUS
KMHEMAaTUKH PaBHOYCKOPEHHOTO BPALATEIBHOTO IBHIKEHUS.

. HCHTp MacC CUCTCMbI MAaTCpUAJIbHBIX TOUYCK. I[I/IHaMI/I‘ICCKOe YPaBHCHHUC IBUKCHUA LCHTPA

Macc.

Junamuka. 3akonsl HetoToHa. [IpumMenenne BTOporo 3akoHa.

Cuna. [Ipuauun cyneprio3uniuu cuil. PaznoxeHue cui Ha cocTaBisomue. Buast cui.
Heunepuuanbaslie cuctemsl orcueTa. Cuiia HHEPLUU.

LlentpoOesxHas cuna. BiausiHue eHTpOOeKHOW CHITBI HA CUITY TSDKECTH.

Kunerndeckas 3Heprust Bpallaromierocs teia.

MOMEHT CUJIBI U MOMEHT UMITYJIBCA OTHOCUTEIBHO TOUYKU U OCH.

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA. Y CIIOBUSL COXPAHEHUS.

Mowment unepuuu. Teopema IllTelinepa.

3aMmkHyTas cuctema. ViMiynbce. 3aKOH COXpaHEHUsI UMITyJIbCA.

Pa6oTa n mouiHoCTh. CBA3b pabOTHI U KUHETHYECKOW IHEPTUH.

Tpu 3akoHa HeroToHa. Buasl cuil: rpaBUTallMOHHAS, TSKECTH, YIpyras, TPEHHUs.
KoncepBarusuble cuiibl. [loTeHIIManbHas 3HEPrysl.

MoMeHT umnynbca Bpamarouierocs tena. [losryyeHue ypaBHeHUs IUHAMUKYU BpallaTeIbHOIO
JBUKEHHSI OTHOCUTENIBHO HEIIOABUKHOMN OCH.

OcHOBHOE ypaBHEHHE AMHAMMKH IOCTyNaTelbHO ABMKEeHMA. LleHTp macc. YpaBHeHue
JIBUJKECHHUS LICHTPA Macc.

3aKOH COXpaHEHMsI U U3MEHEHHUS YHEPTUU B MEXAHUKE.

OcHOBHOE ypaBHEHHUE IMHAMUKH BPAIIATEIbHOTO JBUKEHHSI OTHOCUTEIBHO TOUKHU, BBIBO/L.
CBs13b CHJIBI M TOTEHIIMAJILHOU SHEPTUU

9.1.5. lIpuMepHBbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBHBIX padoT

KunemaTtuka maTepuanbHON TOYKH.

l.

MaxoBuk Bpamaics, aenas 57 o6/c. [Ipu TopMoxeHUH OH Hadajl BpamaThCs paBHO3aMEIJICHHO
u yepe3 39 ¢ ocranoBmicsa. CKOIbKO 000OPOTOB Cliejia)l MAaXOBUK OT Hadayia TOPMOXKEHUS 10
OCTaHOBKHU?

C kakoi HamOOJbIIEH CKOPOCTHIO JOJKEH UATH MOJ MO0XKAEM YEJTOBEK, UTOOBI JOXK/b HE
rnomnajail Ha HOTH, €CJIM OH JIEPKUT 30HT Ha BbicoTe 178 cM Hanm 3emiél Tak, 4TO Kpal ero
BBICTyNaeT Brepea Ha 12 cm? Kamnu 1oxast magaroT BEPTUKAIBLHO CO CKOPOCThIO 11 M/c.

Uepes CKOTBKO CEKYH]T BEKTOP CKOPOCTHU Teja, OPOIIEHHOTO Mo YrioM 32°K TOPU30HTY C
HavyaJbHOU CKOpOCThIO 11 M/C, OyeT COCTaBIATh C TOPU3OHTOM yrour 14°?

. Onpenenutb Ha4aJIbHYIO CKOPOCTh, C KOTOPOM Teslo OpolIeHO BEPTUKAIbHO BBEPX, €CIU Ha

BbICOTE 11 M OHO OBLTIO JIBa paza ¢ UHTEPBAJIOM BO BPEMEHH 3 C.

. C Gankona OpocwiIu MAYMK BEPTHUKAJIBbHO BBEPX C HadallbHOU CKopocThio 18 m/c. Uepe3 7 ¢

MSIUMK yriai Ha 3eMito. OnpeaenuTh CKOPOCTh MSIYMKAa B MOMEHT yJiapa 0 3eMIITIO.

9.1.6. Tembl 1aG0paTOpPHBIX padoOT

. Kunemaruka paBHOYCKOPEHHOI'O BpallleHUs

CornacogaHa Ha noprane Ne 56723 28



Junamuka masitHuka O6epOeka

OmnpeneneHue yaeapHOro 3apsia 3JIeKTPOHAa METOJIOM MarHeTpoHa
N3ydenue pacnipenenenuss Makcsenna

N3ydenue 31eKTpoCTaTUYeCKOro Mo

W3ydeHne CBOMCTB NUANIEKTPUKOB B I0JIE IUIOCKOTO KOHAEHCATOpa
W3y4yeHre MarHUTHOTO TOJISl HA OCH KPYTOBOT'O BUTKA

N3ydenue 3aTyxammux 3JeKTPOMarHUTHBIX KoJeOaHui
W3ydeHne BEIHYKICHHBIX 3JI€KTPOMAarHUTHBIX KOeOaHU
Nzydenue nutepdepeHIum 1a3epHoro U3IydeHus

11. M3yyeHue TEmnoBOro u3JIy4yeHust

12. Nzyuenue nudpakiuu Ja3epHOTO U3ITyUCHUS

13. Usyuenue BHemHero GoTodrddekra

14. W3yuyeHue cnekTpa aToMa BOAOpoaa

._.
S I

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATEIbHOE MBIIIICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B X0/I€ BCETro y4eOHOro mpoiecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IUTAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMHU, COJCPKAILIUMHU
Hay4YHO-TIONYJISPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHasbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME WM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIJIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuunianHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3almUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIe 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdamM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHWYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U MHBAJIUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHabl OINCHUBAHUSA Ui JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKH

Kareropuu oOy4aromuxcs

MaTepUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBanue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS

HACXOS U3 COCTOSIHUSA
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacCTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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