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dopma 00yueHUS: OUHASA

@axynpreT: Pagnokoncrpykropekuii pakyiabrer (PK®)

Kadenpa: koHcTpyupoBaHus y3JI0B U JAeTajeii paanodiexkTponnoii annaparypsl (KY/IP)
Kypc: 1,2

CewmecTp: 2, 3, 4

VY4eOnsIii man mHadopa 2023 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOIT esTenbHOCTH 2 cemectp 3 cemectp 4 cemectp Beero Enunuiis
JlekuroHHbBIE 3aHITHUS 36 36 18 90 4acoB
[IpakTrueckue 3aHATUA 36 36 18 90 4acoB
JlaGopaTopHble 3aHATHUS 20 20 20 60 4acoB
CamocrositenpHast padbora 52 52 88 192 yacoB
ITonroroBka u caaya SK3aMeHa 36 36 72 qacoB
OO0mast TpyZ0eMKOCTh 180 144 180 504  d4acos
(BKJTIFOUAs MPOMEXKYTOUHYIO aTTECTALNIO) 5 4 5 14 3.€.

DopMBbI MPOMEKYTOUYHOH aTTECTAIUU Cemectp
DK3aMeH 2
3ader ¢ OIeHKOM 3
DK3aMeH 4
Tomck
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CBEJEHUA Ob AKTYAJIM3ALIUN

Copepxanne paboueil mporpaMMbl ObUIO aKTYaTU3UPOBAHO B CIEAYIOIIUX pa3ienax:

1. B pazngene “TunoBble OLlEHOYHbIE MaTepHualbl’ B NYHKT “lIIpuMepHbIN nmepeyeHb TECTOBBIX
3aanuii” 00aBIIEHBI TECTOBBIE BOMPOCHI IO TeMaM BHEITHUHN (PoTorddeKT, OCHOBHI (PUIUKHU
TBEPAOro Tela.

2. B paznene “TunoBble OlLleHOYHBbIE MaTepuayibl” B NyHKTe “‘llepedeHp 3K3aMEHAMOHHBIX
BONPOCOB" aKTyallu3UpPOBaHbI BOMPOCHI MO (PU3UKE TBEPIOTO TENa.

3. B pasnene “YueOHO-MeTOquYeckoe oOECIEUeHUE IHCIHUILUIMHBI OOHOBJEH CITMCOK
00s3aTeNbHBIX Y4eOHO-METOUIECKIX TOCOOHIA.

4. O6HOBIEHO conepkaHue paszaena “CoaepkaHue paszesoB (TeM) AUCHUILUIMHBI (B T.4. MO
JEKIHAM)”

AKTyanu3upoBaHHas pabouas mporpaMma pacCMOTpEHa U oJ0o0peHa Ha 3acefaHuM Kadeapbl
®usuku, npoToko Ne 114 ot «29» 08 2024 r.
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OcBoeHuUE CTyIGHTaMH U YMEHHUE UCIIOIb30BaTh B MPO(PECCUOHATBHON AATEIbHOCTH OCHOBHBIX
MOHATHUH, 3aKOHOB U MOJieNiel (PU3UKH, METO/I0B TEOPETHUECKOT0 U HKCIEPUMEHTAIBHOTO HCCIIeI0OBAaHUH,
METOJIOB OLIEHOK MOPSIKOB (PU3HMUECKUX BEIUYHH.

1.2. 3agauy AUCHUILIUHBI

1. JlaTh aIcKBaTHOE COBPEMEHHOMY YPOBHIO 3HAHUI MPEACTABICHUE O HAYYHOW KapTUHE MUPA.

2. Chopmuponats y ctyaenTtoB TYCVYP nenoctHoe npencraBieHne o GU3MIECKUX MPOIEccax u
SBJICHUSX, TPOTEKAIOIIUX B MPUPOJE.

3. ChopmupoBaTh MOHMMaHHE BO3MOXXHOCTEH COBPEMEHHBIX HAyYHBIX METOJOB MO3HAHUS
MPUPOABI U BIaJCHUS UMH Ha YPOBHE, HEOOXOIUMOM JJIs PEIICHUS MPAKTUYECKUX 3a]1a4, BOSHUKAIOLIUX
IIPU BBIMTOJIHEHUH NMPO(ECCUOHATBHBIX 00A3aHHOCTEM M YMEHUS HCIOJIb30BaTh OCHOBHBIE MPUEMBI U
METO/1bl 00paOOTKH U MPEICTABICHUS SKCIIEPUMEHTAIBHBIX JaHHBIX.

4. ChopMupoBaTh CHOCOOHOCTH BBISBISATH €CTECTBEHHO-HAYUYHYI CYHIHOCTh MpoOiem,
BO3HHUKAIOLIUX B X0J€ NMpodeccHoHaIbHON AEATEIbHOCTH U YMEHHE MPUBJIEKATh JJISI UX pElIeHUs
COOTBETCTBYIOIINI (PU3HKO-MaTeMaTHICCKUN armapar.

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).

HNunexce nuctumaunel: b1.0.02.03.

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
PUMEHSTH
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE
3HAHUS, METOJIBI
MaTEeMaTHIECKOTO
aHamu3a u
MO/JICIIUPOBAHUS B
WHXEHEPHOU
NeSITeTbHOCTH,
CBSI3aHHOM C
(OTOHHBIMU
TEXHOJIOTHUSIMH
00paboTKu
uHpOpManuy,
MPOCKTHPOBAHUEM,
KOHCTPYHUPOBAaHHEM U
TEXHOJIOTHUSIMH
POM3BOJICTBA
3JIEMEHTOB, IPUOOPOB U
cucteM (OTOHUKH U
ONTOMH(POPMATUKU

OIIK-1.1. 3HaeT OCHOBBI
MaTEeMaTHKH, PU3UKH,
BBIYHCIIUTEIBHON TEXHUKH U
IPOrPaMMUPOBAHHS

3HaeT OCHOBHBIE 3aKOHBI (PU3NKU

OIIK-1.2. Ymeer
TUTAHUPOBATh U
dbopmyupoBaTh 3a1a41
UCCIIEIOBaHMS, PeliaTh
CTaHJAPTHBIC
npodeCCuOHAIbHBIC 3a/1aUH C
pUMEHEHUEM
€CTeCTBEHHOHAYYHBIX U
00IIIeNH)KEHEePHBIX 3HAHUH,
METOI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

YMeeT NpuMEHSITh METObI PEIICHUS
(bu3uYecKuX 3a71a4 B mpodhecCuOHATBLHOM
obnactu

OIIK-1.3. Bimageet HaBBIKAMU
TEOPETHUYECKOTO U
AKCIIEPUMEHTAIHHOTO
HCCIIeIOBAHUS 00BEKTOB
npodeccuoHaNBHOM
JIeSITCIIbHOCTH,
MaTeMaTH4YECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MIPOLIECCOB

Bnaneer MPAKTUYICCKUMHU HABBIKAMU PCILICHUA
(I)I/IBI/ILIeCKI/IX 3azad

OIIK-3. Cnocob6en
IPOBOJIUTH
HKCIIEpUMEHTAIbHBIC
UCCIICIOBAHUS U
U3MEpEHus,
00pabaThIBaTh U
IPECTABIIATh
MOJTyYCHHBIE JJTAHHBIE C
Y4ETOM crieuu(pUuKu
M3MEPEHUI B CUCTEMAX U
yCTpOiCTBaxX (POTOHUKH
¥ ONTOMH(POPMATUKU

OIIK-3.1. 3HaeT OCHOBHEIE
MIPUHIIHAIIBI TIPOBEICHUS
IKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM U
HCIIOJIb30BAaHMS OCHOBHBIX
npruemMoB 00paboTKH U
MIPEJICTABJICHHS ITOJTYICHHBIX
JIAHHBIX B 00J1aCTH
npohecCHOHATLHOM
JIEITEIbHOCTH

3HaeT OCHOBHBIE PUHIUIIBI IPOBEACHUS
HKCIEPUMEHTAIBHBIX JIA0OPATOPHBIX
HCCIIEA0BAHUM U UCIIOJIb30BaHUS OCHOBHBIX
npreMoB 00pabOTKH U TPEACTABICHUS
MOJIyYEHHBIX JaHHBIX

OIIK-3.2. YmeeT BoIOUpaTh
3¢ (PEKTUBHYIO METOIUKY
AKCIIEPUMEHTAIbHBIX
HUCCIIETOBAaHUN

YmMmeet BeIOUPATH 3PPEKTUBHYIO METOIUKY
IKCIIEPUMEHTATBHBIX JIA0OPATOPHBIX
Hccrea0BaHui, 000CHOBAaHHO BHIOMPATh
COOTBETCTBYIOIIINE H3MEPHUTEIbHBIE CPEIICTBA

OIIK-3.3. Brageet HaBbIKaMH1
MIPOBEICHUS
AKCIIEPUMEHTATIBHBIX
UCCIIeIOBaHM, 00pabOTKU 1
MPEJICTaBICHUS MTOJTYYSHHBIX
JIAHHBIX

Bnaneet HaBbIkamMM ITPOBEACHUS
HKCHEPUMEHTAIbHBIX JIAOOPATOPHBIX
UCCIIeI0BaHMM, 00paOOTKHU U MPEICTABICHUS
MOJIyYEHHBIX JTaHHBIX

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

O6u1as{ TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 14 3a4eTHEBIX CIWHUII, 504 AKaJICMHUYCCKUX 4aCOB.
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Pacnpenenenue Tpya0eMKOCTH TUCIHUIUIMHEI 110 BHIaM YU4€OHOU JEATEIHPHOCTH MPEJACTABICHO B
tabimue 4.1.
Tabmmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YUY€OHOU NeITeIbHOCTH

Bcero Cemectpbl
4acoB |2 cemecTp |3 cemecTp |4 ceMecTp

Bunpl yueOHOI nesiTenbHOCTH

KonrakTHas ayautopHasi pa6oTa 00y4arommuxcs ¢ 240 92 92 56
npenojaBartejeM, Bcero

JlekumoHHbIE 3aHIATHUS 90 36 36 18
[IpakTHyeckue 3aHATUA 90 36 36 18
JlaGopaTopHbIe 3aHATHS 60 20 20 20
CamocrosiTejibHasi padoTa 00yyauuxcs, B T.4. 192 52 52 88

KOHTAKTHasl BHeayJUTOPHasi padoTa o0y4arommxcst ¢
npenojasarejieM, BCero

[ToaroroBka K TECTUPOBAHUIO 94 26 16 52
[ToarotoBka k 1abopaTopHOil paboTe, HaNMCaHUE OTYETa 80 26 18 36
[TonroroBka K 3a4eTy ¢ OLICHKOM 18 18
IToaroroBka u capaya JK3aMeHa 72 36 36
Oo0mas Tpygoemkocts (B yacax)| 504 180 144 180
O0mas TpyaoeMKocTh (B 3.€.) 14 5 4 5

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOW JNesATeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Tabmmma 5.1 — Pazensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus paznenos (Tem) Jlek. | Ilpak. | JIa6. | Cam. Bcer((é:gaCOB dopmupyembie
JIUCITATIINHEI 3aH., 4| 3aH., 9 | pabd. |pal., u KOMIIETEHITUHN
HK3aMEHa)
2 cemecTp
1 Mexanuka 10 8 4 20 42 OIIK-1, OIIK-3
2 MonekynspHas Gu3NKa U 8 6 4 12 30 OIIK-1, OIIK-3
TEPMOJIMHAMHKA
3 DAeKTpUYECTBO 10 10 8 12 40 OIIK-1, OIIK-3
4 DnekTpoMarHeTu3M 8 12 4 8 32 OIIK-1, OIIK-3
Uroro 3a cemectp| 36 36 20 52 144
3 cemecTp
5 Konebanus 1 BOJIHBI 10 10 8 18 46 OIIK-1, OIIK-3
6 BomHoBas ontuka 12 12 8 18 50 OIIK-1, OIIK-3
7 KBaHnToBast onTUKa 1 14 14 4 16 48 OIIK-1, OIIK-3
KBaHTOBas MEXaHHUKA
Uroro 3a cemectp| 36 36 20 52 144
4 cemecTp
8 AtomHas usnka 6 6 8 36 56 OIIK-1, OIIK-3
9 ®u3nka TBEPAOIO TENA 8 8 12 36 64 OIIK-1, OIIK-3
10 ®u3zuka aTOMHOrO siapa U 4 4 - 16 24 OIIK-1, OIIK-3
AJIEMEHTAPHBIX YaCTHII.
Uroro 3a cemectp| 18 18 20 88 144
HUroro| 90 90 60 192 432
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5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0iwHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTIINHBI (B T.U. IO JICKIIHSIM)

HaszBanus pasnenos
(TemM) TUCIMIUIAHBI

Coneprkanue pa3ienoB (TeM) TUCHUTLIHHEI (B
T.4. TI0 JICKITHSIM )

TpynoemkocTb
(JIeKITMOHHBIC
3aHATHSA), 4

dopmupyembie
KOMIIETEHIINH

2 cemecTp

1 Mexauuka

Benenne. dusnka B cUCTEME €CTECTBEHHBIX
Hayk. OOmmias CTpyKkTypa Kypca (GU3HKH.
Mexanuka. OCHOBHbIE KHHEMAaTHYECKUE
XapaKTEPUCTUKU MOCTYNATEIbHOIO U
BpallaTeabHoro ABuxeHus. HepruanbHble
cucTeMbl oTcuéTa u 3akoHbl HptoToHna. Cuiibl
B MexaHuKe. PaboTa u KuHeTHYeCKas
SHEprusl.

KoHcepBaTuBHBIE CHIIBI U TOTEHLIMATIbHAS
sHeprus. CBs3b MEXKIY CUIION U
MOTEHIIMATBHOM dHEeprueil. 3aKoH
COXpaHEHUs MOJIHOW MEXaHUYECKOM SHEPTrUun
B I10JI€ IOTEHUUAIbHBIX CUJI. 3aKOH
COXpaHEeHHS UMITYJIbca. AOCOIIOTHO YIIPYyTUid
U Heynpyru# ynapsl. HennepruanbHbie
CUCTEMBI OTCUETA.

Cunpl nHepuuu. J[Br>xeHue B noje
TsaroreHus1. [loHsTrue abCoNOTHO TBEPIOTO
Tena.

OcHOBHOE ypaBHEHHE TUHAMHUKU a0COJIFOTHO
TBEpAOro Tes1a. MoMeHT nHepuuu. MOMeHT
cuiibl. MOMEHT UMITyJIbca. 3aKOH COXPaHEHUS
MOMEHTa uMItysibca. Knunernueckas

SHEPrus BPALLAIOLIErocs Tena.

10

OIIK-1

Htoro

10
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2 MonekynsipHas
¢uzuka u
TEPMOJUHAMHKA

MuKpococTosIHHE U MaKpOCOCTOSIHUE.
@YHKINN COCTOSIHUSA. Y PaBHEHUS COCTOSHMS
UJCAIbHOTO U PEaJIbHOTO Ta3a.
Pacnipenenenue 3Hepruu 1o CTeneHsm
cBoOob1. DyHKIMH MTporiecca. BHyTpeHHs s
SHEPrus UIEaJIbHOTO U PEATLHOTO rasa.
Pa6ora. IlepBoe

Hayajao TEPMOJAUHAMHUKU. AuabaTH4eCcKui
npouecc. TenaoéMKocTh UAeaIbHOro rasa.
Kpatkue cBeneHust U3 TeOpUH BEPOSITHOCTEH.
Pacrnipenenenust MOJeKyJ1 IO CKOPOCTSAM U
KMHETUYECKUM 3HeprusiM. bapomerpuueckas
¢bopmyna. Pacipenenenne MoOIeKy 1Mo
MOTEHLIUATIbHBIM

sHeprusM (pacnpenenenue bonbimana).
Pacnpenenenne Makceia-bonbsimana.
CraTucTU4ecKuil BEC U SHTPOIHUSL.
OOpaTtumble U HEOOPATUMBIE MTPOLIECCHI.
3aKoH BO3pacTaHusl SHTponuu. TpeTbe
HayaJio TEPMOJIMHAMUKH.
TepMoIMHaMUYECKUI CMBICIT DHTPOIIUH.
TernnoBbie MaIIMHBI.

OIIK-1

Htoro
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3 DIEeKTPUYECTBO

[ToHsITHE 37EKTPOCTATUUECKOTO HOJIS.
XapaKkTepUCTUKU AIEKTPUIECKOTO OIS
Teopema ["aycca aiist BeKTOopa
HapPSKEHHOCTH

ANEKTPOCTATUYECKOTO MOJISI B BAKyyMeE.
[Ipumenenue Teopemsl ['aycca k pacuety
HAIPSDKEHHOCTH JIEKTPUYECKUX MOJIEH.
Pabota

CHWJI AJIEKTpUYeCcKOro Housl. Teopema o
LUPKYJISLUN BEKTOPA HAIPSKEHHOCTH MOJIS.
[ToTenuuan u pa3HOCTb NOTEHIMANIOB. CBA3b
MEX/1y HalpsyKEHHOCTHIO U MOTEHLIUAIOM.
Pacuer noTeHnuanos npocTenmmx
ANEKTPUYECKUX OJIEH. DIEKTPUUECKOE T10J1e
U0, DIEKTPUYECKUI TUII0JNIb BO
BHEILIHEM

NEKTPUYECKOM M0JI€. SIBJIeHUE NOISpU3ALUU
I3IeKTpUKOB. [lonsipru30BaHHOCTD
JUBJIEKTPUKA U IUAJIEKTpUYeCcKas
BOCIPUUMYHUBOCTb. DJIEKTPUUECKOE
cMetenue. Teopema ["aycca aiist BeKTopa
ANEKTPUYECKOTO

CMEIIIEHU. DIEKTPUUECKOE MOJI€E B
JUBJIEKTPUKE. Y CIIOBUS HA FPAaHULE IBYX
JUBJIEKTPUKOB. DJIEKTPUYECKOE 110JI€ BHYTPU
IIPOBOJHUKA U Y €r0 [IOBEPXHOCTH.
Pacrnipenenenue 3apsiia B IpOBOJIHUKE.
[IpoBoHMKY B

ANEKTPUYECKOM T0JIE. DIEKTPOEMKOCTh
YEAMHEHHOT0 NpoBoiHUKA. KoHeHcaTophI.
OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.
DHeprust AeKTpruueckoro mnoist. O0bEMHas
IJIOTHOCTB SHEPTUU. [10CTOSIHHBIN
anekTpuyeckuil Tok. Cuiia v MJI0THOCTh TOKA.
3aBUCUMOCTD IUIOTHOCTU TOKA OT
XapaKTepUCTHK

HOCUTEJEH TOKA. Y paBHEHHE HENPEPBIBHOCTH
JUIS JIOTHOCTU ToKa. CTOPOHHHUE CUIIBI U
3.4.c. 3akoH Oma u Jlxxoyins - Jlenna B
muddepeHranbHON 1 HHTETpaIbHON hopme.
MomHocCTh TOKA.

10

OIIK-1

Htoro

10
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4 DneKkTpoMarHeTu3M

MarnuTHO€ 1oJjie B BaKyyMe. 3aKOH
buoCasapa-Jlamnaca. Teopema I"aycca nmst
BEKTOpa MarHUTHOW MHAYKUUH. TeopeMa o
LHUPKYJISIUY BEKTOPAa MAarHUTHOW MHIYKIIHH.
[Tone conenounna u roponaa. J[BuxeHue
3aps710B U TOKOB B MarHuTHOM mosie. Cuna
Awmmnepa. Cuna Jlopenna. Pa6ora,
coBeplIaeMast Ipyu NepeMeleHun
MIPOBOJIHUKA U

KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.
MaruauTHO€ 1noJie B BemecTe. Buibl
MarHetTukoB. HamaranueHHocts. BekTop
HaIpsHKEHHOCTH MAarHUTHOTO TOJIS.
MaruuTtHas IpOHUIIAEMOCTh cpejibl. Teopema
0 LIUPKYJISUN

BEKTOPa HAIPSKEHHOCTH MAarHUTHOTO TOJIS.
SIBneHue NeKTPOMAarHUTHON MHAYKITUH.
[Tpaswio Jlenna. Dddexr Xoma. [Ipupoaa
3.4.c. uHayKuuu. Hupkynsuus Bexkropa
HaIPSHYKEHHOCTH BUXPEBOTO MAarHUTHOTO
noJist. SIBneHne CaMOMHIYKIUU.
NunyktuBHOCTH. B3anmHas nHaykuus. Tok
MIPU 3aMBIKAHUH U PA3MbIKAaHUU TETTH.
OHeprust MarHuTHOTO Noist. OObEMHAS
IUIOTHOCTD SHEpruu. Buxpesoe
aneKkTpudeckoe noie. Tok

cMeleHus. YpaBHeHuss MakcBesuia B
MHTETpaIbHOHN 1 AuddepeHnnanbHOM
dbopmax.

OTHOCHUTENBHOCTH 3JIEKTPUUECKOIO U
MAarHUTHOTO MOJIEH.

OIIK-1

Htoro

Hroro 3a cemectp

36

3 cemecTp
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5 Konebauusg 1 BOJTHBI

Mexannueckue kosiebanus. MaeanbHbli
TFapMOHHMYECKUI OCLHILIATOP.
JuddepeHnnansHoe ypaBHCHNE
rapMOHHYECKOI0 OCLMIUISITOPA U €r0
pelieHre. AMIUINTY1a, 4acTOTa U

¢aza konebaHuil. DHEPTUS TAPMOHHYECKOTO
koseOanus. CBOOOHBIE 3aTyXalolue
KoJ1e0aHusl OCLMIUISITOPA C HOTEPSIMHU.
Boinyxnennsie konebanus. CinoxeHue
Kose0aHui

(Ouenus, purypsl Jluccaxy).
DnekTpoMarHuTHbie Kojiebanusi. CBOOO HbBIE
Kose0aHus

- COOCTBEHHBIE U 3aTyXaroIIHe.
Boinyxnennsie kosnebanus. Pesonanc Toka u
HanpsbkeHus. [lepeMeHHbI TOK. BosiHbI B
yIpYyrou

cpene. YpaBHEHUE BOJIHBI. J[JIMHA BOJIHBI,
aMILTUTY/a BOJIHBI, BOJTHOBOE YHCIIO, (a3a
BOJIHBI. Da30Bast CKOPOCTh YIIPYTUX BOJIH B
ra3ax, KHUJKOCTSAX U TBEpPAbIX TeJax.
I'pynnosas ckopocTs. BosiHOBOE ypaBHEHUE.
DHepreTu4ecKue XapakTepPUCTUKU YIIPYTUX
BoJIH. BexTop YMmoBa. UHTepdepentms u
mudpakius BoiaH. Ctostaue BoiHBL Dddekr
Jomiepa B akyCTUKE. DJIEKTPOMArHUTHBIE
BOJIHBL. Y paBHEHHS TUIOCKUX U CPepHUECKUX
BOJIH. BosIHOBOE ypaBHEHUE 151
AJIEKTPOMAarHUTHOTO TOJIsL. DHEPreTUYECKUE
XapaKTEPUCTUKU 3JIEKTPOMAarHUTHBIX BOJIH.
Bexkrop IloliHTHHrA.

10

OIIK-1

Htoro

10
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6 BosHOBAs ornrTHka

KorepeHTHOCTh CBETOBBIX BOJIH.
WuTepdepennys cBeta OT IByX KOTEPEHTHBIX
nuctoyHnukoB. OmnbiT FOHTa. MHTEpdepentms
cBeTa

B TOHKUX IJIeHKaX. [IpocBeTieHre onTuky.
Wutepdepomerpsl. udpakims CBETOBBIX
BOJIH. [Ipuniun ['tolirenca-®penens. Meroxn
30H @penens. Audppaxuus Openens Ha
oTBepcTUH 1 aucke. Audpaxmus
®paynHrodepa

Ha OJTHOW IIeNIA U TU(PPAKIIMOHHON PEIIeTKe.
Pazpemaroniast cnocoOHOCTh ONTUYECKUX
npubopos. [lousiTHe 0 rojorpaduaeckom
METO/I€ IIOJyUEHUSI U BOCCTAaHOBJICHUS
n3zobpaxenuil. [longpuzanus ceera.
EcrecTBeHHBIN U NOJIAPU30BAHHBIN CBET.
[Tonyuenue u

aHaJIU3 JIMHEHHO-NOJPU30BAHHOIO CBETA.
3akon Maumtoca. [lonsipusanus ceera npu
oTpaxxeHuu. 3akoH bprocrepa. JBoiiHoe
nyuyenpenomiienue. [Ipoxoxxaenue csera
yepes

¢azoBble macTuHku. MHTEpdepenuns
MOJIIPU30BAHHOTO CBETA. DJIEKTPO- U
MarHUTOONTUYECKUE IPPEKTHI.
B3anmopeiicTBre n3i1y4eHus ¢ BEMECTBOM.
HopMmanbHas v aHoMalibHast JUCIIEPCUH.
[Toryomenue ceera.

3akon byrepa. CBsi3b nucnepcuu ¢
noryionieHueM. PaccessHue csera

12

OIIK-1

Htoro

12
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7 KBanToBasg onTuka u
KBAaHTOBAas MEXaHUKA

TenioBoe n3myuyeHue 1 JIOMUHECLEHIUS.
CrniekTpanbHble XapaKTEpUCTUKU TEIIOBOTO
n3nydeHus. AOCONIOTHO YEpHOE TeNO. 3aKOH
Kupxroga. 3akon Crepana — bonpimana.
3axonbl Buna. ®opmyina [1nanka. KBantosoe
00BSICHEHUE 3aKOHOB TEIUIOBOTO M3TYYCHUSI.
KopnyckynsipHO-BOJIHOBOM Jyannu3M CBETA.
D¢ dexr Komnrona. JlaBinenue ceera.
BosnHoBeIe cBolicTBa MuKpodacTull. ['unoresa
ne bpoiins. Audpaxius MUKpoyacTu.
CooTHolieHnEe HeolpeneaEéHHOCTEN
Ieitzenbepra. BomHoBas hyHKIuSA, ee
CTaTUCTUYECKHI CMBICH. Y paBHEHHE
[Ipenunrepa.

KBaHTOBas yacTuua B MpsAMOYTOJIbHOU
MOTeHIMaNbHOM siMe. [Iydok yacTun B nmosue
MPSIMOYTOJIbHOT'O IOTEHLMAIBHOIO Oapbepa.
Tynnensusiit 3pdexr. onstre
COOCTBEHHOI0 MarHUTHOI'O MOMEHTA
YacTULIbI U CIIMHA.

[TonHBIA MOMEHT UMITYJIbCA YACTHULIBI U
MOJIHBIA MarHUTHBIA MOMEHT.

14

OIIK-1

Htoro

14

Hroro 3a cemectp

36

4 cemecTp

8 AtomHas usnka

KBanTtoBoMexaHnuyeckoe onucaHue aToMOB.
CranuonapHoe ypasuenue [llpenunrepa mis
aToMa Bojiopoja. BomHoBble GyHKIIUYN U
KBaHTOBBIE uncia. Teopus
MHOT03JIEKTPOHHOTO aroma. [IpuHiun
[Taynu. KpatHocTs BeipoxkaeHus. [IpaBuna
0TOOpa /711 KBAHTOBBIX IIEPEXO/IOB.
MexaHn4eCKHil 1 MarHUTHBIA MOMEHTBI
aToMoB. ['mpomMarantHoe oTHOHIEHUE. OTBIT
[Htepna u I'epnaxa. DpdekT 3eemana u
[lITapka. OMIupruyecKue 3aKOHOMEPHOCTH B
aTOMHBIX cniekTpax. ®opmyna banemepa.

OIIK-1

Hroro

CornacoBaHa Ha noptane N2 69296
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9 ®u3znka TBEPAOIO
Tena

OCHOBBI KBAaHTOBO CTaTUCTUYECKON (PU3UKH.
[TpuHIUIT TOKAECTBEHHOCTH YacTUll. bo30HbI
u ¢pepmuonsl. @a30Boe MPOCTPAHCTBO

u QyHKIUs pacupeneneHus. Pacnpenenenus
boze — Ditnmureiina u ®epmu — upaxa.
[TonsTHe noTHOCTH COCTOAHMM. DOTOHHBIN
ujeanbHbli ra3. Pacnpenenenue (poTOHOB 1O
sueprusim. Gopmyna [1nanka. DneKTpOHHBII
nJeanbHbli ra3. Pacnpenenenue 3;eKTpoHOB
I10 SHEPTUsIM IIPU PA3IMYHBIX TEMIIEPATYypax.
3aBucumoctsb ypoBHs depmu ot
TeMIiepatypsl. Teopus TENI0eMKOCTH
TBEP/bIX

TeN. DaeMeHTbl Kpuctaiuiorpaduu. Temnossie
KoJ1e0aHusl KPUCTAIIMUECKON PELIETKY.
TenoBsle cBOMCTBa TBEPABbIX Tel. Teopus
TEIUI0EMKOCTH DiHIITelHA. Teopus
TerutoeMKOCTH Jlebast. DeMeHThl 30HHOU
TEOPUU

TBEpABIX Ten. Pacuierienne sHepreTuueckux
ypOBHEH Tipyu 00pa30BaHUM KPHUCTATUIMICCKOM
pelieTky. DHEPreTUYeCKUE 30HbI B
Kpucraiiax. Pacnipenenenue 31eKTpoOHOB 10
SHEPreTHYECKUM 30HaM. MeTausl,
IIOJIYIIPOBOJIHUKY U IUDJIEKTPUKHU B 30HHON
teopun. KBaHTOBasA Teopus
JJIEKTPOIPOBOAHOCTH TBEPABIX TEIL.

OIIK-1

Htoro

10 ®usznka aTOMHOTO
s7ipa ¥ 3JIEMEHTAPHBIX
YaCTHIL.

Crpoenue siaep. Pazmep saep. SAnepHsie
cuibl. JledekT Macchl, JHEPTHsI CBSI3U U
YCTOMUYMBOCTD sA71€p. MOMEHT UMITyJIbCa U
MarHUTHBII MOMEHT sijipa. Bo30yxneHHbIe
COCTOSIHMS SIACp U FaMMa-U3ITydYeHHeE.

O ekt Méccbayspa. PagnoakTHBHOCTh
saep.

3aKkoH paJIMOAKTUBHOTO pacnajaa. SAnepHeie
peakuuu. Knaccuduxanus simepHbIX peakiui.
DHeprus siaepHou peakuuu. lckyccTBeHHas
PaauoaKTUBHOCTh. Peakius genenus.
Peakuust cuntesa. [Ipobnema ynpaBisieMbIx
TEPMOSIACPHBIX peaKINil. DJIeMeHTapHbIE
gacTuibl. TUMbl PyHIAMEHTATBHBIX
B3aumoeiicTeuil. Knaccubukanus u
B3aMMHas NPEBPALIAEMOCTh 3JIEMEHTAPHBIX
yacTull. JIENTOHBI U aIpOHbI. AHTUYACTHUIIBL.
KBapkoBas monens anporoB. CoBpeMeHHast
(bu3nueckas KapTUHA MHpA.

OIIK-1

HUroro

Hroro 3a cemectp

18

Hroro

90

5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
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HanmeHoBaHMe MpakTHYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

Tabmuma 5.3. — HaumeHoBaHue MpaKTUYECKUX 3aHATUH (CEMUHAPOB)

CornacoBaHa Ha noptane N2 69296

Ha3Banus paznenoB | HammenoBaHue npakTuyeckux 3aHsaTui | TpynoeMKocTs, dopmupyemble
(TeM) DUCUIUTUIHHBI (cemuHapoB) q KOMITETEHITUU
2 cemecTp
1 Mexanuka Kunematuka. 3aKoHbBI TMHAMUKHU. 2 OIIK-1, OIIK-3
Pabora.
DHeprusi. 3aKOHbI COXPAHEHUS.
PenstuBucTckas MmexaHuka.
3aKOHEI JUHAMUKH 2 OIIK-1, OIIK-3
Pabota. Dueprus. 2 OIIK-1, OIIK-3
3aKoHbI cOXpaHeHus. PenaruBucrckas 2 OIIK-1, OIIK-3
MEXaHHKA.
Utoro 8
2 MonexkynsipHas Knaccuueckue cratuctuku. [lepBoe 2 OIIK-1
busuka u Hayajo
TEPMOJIMHAMUKA TepMOAMHAMUKH. 30mponeccsl.
DHTpOMHUS.
BTopoe Hauano TepMOgUHAMUKH.
SBnenue
IepeHoca B ras3ax.
IIepBoe HayaI0 TEPMOJAUHAMUKHU. 2 OIIK-1, OIIK-3
H3onponeccel.
Ourponus. Bropoe Hauano 2 OIIK-1, OIIK-3
TEPMOJMHAMUKU. SIBIEHME ITepeHoca B
ra3ax.
Hroro 6
3 DnexTpuuecTBo DNEKTPOCTaTUYECKOE TI0JIE B BAKyyMeE. 2 OIIK-1, OIIK-3
Teopema Octporpanckoro-I'aycca mis
HaNPSKEHHOCTH MOJIS.
PaGora, morennman 2 OIIK-1, OIIK-3
IEKTPOCTATUYECKOTO MOJIS.
DJIEKTPOCTATUYECKOE TI0JI€ B BEILIECTBE. 2 OIIK-1, OIIK-3
DHeprus AMEKTPOCTATUYECKOTO MOJIs. 2 OIIK-1, OIIK-3
DNEKTPUUYECKUN TOK B METAIUIAX.
DIIEKTPUYECKHI TOK B BAKyyMe U Ta3ax. 2 OIIK-1, OIIK-3
Hroro 10
4 DOnextpomarseTusM |MarautHoe nose B Bakyyme. Bexrop 2 OIIK-1, OIIK-3
MarHMTHON MHIyKUUU. 3aKoH buo-
Cagapa-Jlamnaca.
[Iepemenienne NpOBOHUKOB C TOKOM U 2 OIIK-1, OIIK-3
JIBUKEHHE 3apsJ10B B MATHUTHOM HIOJIE.
SIBrieHME NEKTPOMArHUTHOW UHAYKIUH. 2 OIIK-1, OIIK-3
OHeprus MarHUTHOT'O TOJIS. 2 OIIK-1, OIIK-3
MarunTtHOE 1oje B BEIIEeCTBE. 2 OIIK-1, OIIK-3
YpaBuenus Makcsena. 2 OIIK-1, OIIK-3
Uroro 12
Hroro 3a cemectp 36
3 cemecTp
14
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5 Konebanus u lMapmonnueckue konedanus 2 OIIK-1, OIIK-3
BOJIHBI 3aTyXarolye U BIHYK/ICHHBIC 2 OIIK-1, OIIK-3
KoJIe0aHUs pa3InYHON IPUPOIBI.
BouHsl B ynipyrou cpene. 2 OIIK-1, OIIK-3
DNEeKTPOMarHUTHBIE BOJHBI 2 OIIK-1, OIIK-3
DHeprus BOJIHBI. 2 OIIK-1, OIIK-3
Uroro 10
6 BonnoBas ontuka |MaTepdepennms ceera. OnbiT FOHTa 2 OIIK-1, OIIK-3
WNuTtepdepenius cBeTa B TOHKUX 2 OIIK-1, OIIK-3
TJIEHKaX
Hudpaxkius ceera. 2 OIIK-1, OIIK-3
JudpakimonHas pemerka 2 OIIK-1, OIIK-3
[Tonsipuzanus cBera 2 OIIK-1, OIIK-3
BzaumopeicTBue usiydyeHus ¢ 2 OIIK-1, OIIK-3
BellecTBOM. JlaBieHue cBera
Uroro 12
7 KBanToBas ontrka |TemnoBoe uziydeHue. 2 OIIK-1, OIIK-3
1 KBaHTOBAs Buennuit poroaddexr u apdexr 2 OIIK-1, OIIK-3
MEXaHUKa Komnrona.
JlaBnenue ceera. BoiHoOBBIE CBOWCTBA 2 OIIK-1, OIIK-3
BELIECTBA.
CoOTHOILIIEHHE HEOTTPEACTEHHOCTEN. 2 OIIK-1, OIIK-3
VYpasnenue Ipéqunrepa. 2 OIIK-1, OIIK-3
MukpoyacTuia B OTEHIIMAIbHOU SME.
[loTenunaneHblii 6apbep. TyHHENBHBIH 2 OIIK-1, OIIK-3
a¢dekr.
TynnenbHbIN 2D PEKT. 2 OIIK-1, OIIK-3
Uroro 14
Hroro 3a cemectp 36
4 cemecTp
8 Aromnas ¢puzuka  |KBaHTOBO-MeXaHMUECKOE OMHUCAHHUE 2 OIIK-1, OIIK-3
CTPOEHHUS U CIIEKTPOB aTOMOB.
KBanToBo-MexaHndeckoe onrMcaHmue 2 OIIK-1, OIIK-3
CTPOEHHS U CIIEKTPOB MOJIEKYJI.
KombOunannonHoe paccesiHue cBeTa. 2 OIIK-1, OIIK-3
WNHuBepcus Hacen€HHOCTH. JIa3epsl.
HUroro 6
9 ®usuka tBepaoro  |KBaHTOBBIE CTAaTUCTUKH. TeIIOBBIC 2 OIIK-1, OIIK-3
Tena CBOICTBa
TBEPJBIX TEN. DIEKTPOIPOBOHOCTH
TBEPIBIX
ten. KoHTakThl TBEPABIX TEIL.
TeroBble CBOMCTBA TBEPABIX TEN. 2 OIIK-1, OIIK-3
DIEKTPONPOBOHOCTh TBEPABIX TEIL. 2 OIIK-1, OIIK-3
KoHTakTel TBEPIBIX TEI. 2 OIIK-1, OIIK-3
Hroro 8
15




10 ®usuka atomHoro |CtpoeHue 1 CBOKWCTBA sep. 3aKOH 2 OIIK-1, OIIK-3
a1pa u PaaMoOaKTUBHOIO pacnaja. SnepHeie
AJIEMEHTaPHbBIX peakuuu. JIeMEeHTapHbIE YaCTUIIBI.
YaCTHIL. dusnyeckas KapTUHa
Mupa.
SnepHble peakiuu. DjieMEHTapHbIE 2 OIIK-1, OIIK-3
yactubl. duznyeckas KapTUHA
MUpa.
HUroro 4
Hroro 3a cemectp 18
Hroro 90
5.4. JlaGopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tab6mmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
HaszBanus pazaenon HaumenoBanue 1a00paTopHbIX Tpyn0eMKOCTb, dopmupyembie
(TeM) TUCHUTITUHBI pabor q KOMIIETEHIINHU
2 cemecTp
1 Mexanuka N3ydeHne KMHEMaTUKH 4 OIIK-1, OIIK-3
BpalllaTeIbHOIO ABUKECHHUS.
HTtoro 4
2 MonekynspHas ¢usnka | U3yueHue pacnpenenenus 4 OIIK-1, OIIK-3
Y TEPMOJIMHAMMKA Makcaemnna.
HUroro 4
3 DAeKTpUYECTBO N3ydeHue 31eKTpocTaTuuecKoro 4 OIIK-1, OIIK-3
0JIs1 HA MOJIEJIH.
Ornpenenenne IU3IEKTPUIECKOM 4 OIIK-1, OIIK-3
IIPOHUIIAEMOCTH TBEPBIX
JUDIIEKTPUKOB.
Htoro 8
4 DJIeKTpOMarHeTu3m N3ydyeHne MarHuTHOTO MOJIst 4 OIIK-1, OIIK-3
KpPYroBOT'O TOKa.
Hroro 4
Uroro 3a cemectp 20
3 cemecTp
5 Kone6anus u BonHbl  |M3yueHue 3aTtyxaromux KojaeOaHH. 4 OIIK-1, OIIK-3
N3ydeHne BbIHYXKICHHBIX 4 OIIK-1, OIIK-3
KOJICOaHUH.
Hroro 8
6 BonnoBas onTuka N3yuenne natepdepeHum 4 OIIK-1, OIIK-3
Ja3€pPHOTO U3ITYUYEHUS.
Wzydenue mudpakuuu OT MIENH. 4 OIIK-1, OIIK-3
Hroro 8
7 KBantoBas ontuka 1 |M3y4deHue TEII0BOrO U3IyUYEHHUS. 4 OIIK-1, OIIK-3
KBaHTOBas MEXaHHUKa HUtoro 4
Uroro 3a cemectp 20

4 cemecTp
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8 Aromuas (uzuka Nzyuenue Buennero ¢porodddexra. 4 OIIK-1, OIIK-3
N3ydeHue criekTpa BOgoOpoa. 4 OIIK-1, OIIK-3
HUtoro 8
9 ®uszuka TBepaoro tena |OnpenencHue LUPUHbI 4 OIIK-1, OIIK-3
3arperieHHoN 30HbI 10
TeMIEpPaTypHOU 3aBUCUMOCTH
00paTHOTO TOKA AMOJIA.
N3ydeHue TyHHETBbHOrO IU0/1A. 4 OIIK-1, OIIK-3
H3ydeHne BHYTpEeHHETO 4 OIIK-1, OIIK-3
dororddekraro
Uroro 12
Hroro 3a cemectp 20
Hroro 60

5.5. KypcoBoii npoekT / kypcoBasi padora
He npenycMoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosTeIbHaAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETEHIIMH MPECTaBICHbBI B

tadymue 5.6.

Tab6mmma 5.6. — Buasl camocTosTeIbHON pabOoThl, TPYJA0EMKOCTh U (POPMHUPYEMBIE KOMIETEHITUN

HalmnuCaHUEC OoT4YCTa

HasBanns paznenos | Buael camocrostensHol | Tpynoemkocts, | dopmupyemsie Dopmsl
(Tem) AUCUMIITUHBI paboThI q KOMIIETECHIINH KOHTPOJIA
2 cemecTp
1 Mexanuka ITogroroska k 10 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 10 OIIK-1, OIIK-3 | JlaGopaTopHas
naboparopHOii padoTe, paborta
HalucaHue oT4eTa
Hroro 20
2 MonekynsipHast [Toaroroska k 8 OIIK-1 TectupoBanue
duzuka u TECTUPOBAHUIO
TCPMOJMHAMHKA [ToaroroBka k 4 OIIK-1, OIIK-3 | JlaGopaTopHas
naboparopHOit padoTe, paborta
HalucaHue oT4eTa
Hroro 12
3 DnexTpuuecTBo ITogroroska k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 8 OIIK-1, OIIK-3 | JlaGopaTopHas
nabopatopHOit padoTe, paborta
HalucaHue oT4eTa
Hroro 12
4 OnexrpomarnerusM |lloaroroska k 4 OIIK-1, OIIK-3 | TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 4 OIIK-1, OIIK-3 | JlaGopaTopHas
nabopaTopHOit padoTe, paborta

HUtoro 8

Hroro 3a cemectp 52
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IloaroroBka u caaua
3K3aMeHa

36

DK3aMeH

3 cemecTp
5 Konebanus u ITogroroska k 3a4ery ¢ 6 OIIK-1, OIIK-3 | 3auér c oueHkon
BOJTHBI OIIEHKOM
IToaroroBka k 6 OIIK-1, OIIK-3 | TectupoBaHue
TECTUPOBAHUIO
[ToaroroBka k 6 OIIK-1, OIIK-3 | JlaGoparopHas
nabopatopHoi pabore, paborta
HaIMCcaHUe OTYeTa
Hroro 18
6 BonnoBas ontuka |[loaroroBka k 3auety ¢ 6 OIIK-1, OIIK-3 | 3auér c oueHKo
OIIEHKOM
TToaroroBka x 6 OIIK-1, OIIK-3 | TectupoBanue
TECTUPOBAHUIO
[Toaroroska k 6 OIIK-1, OIIK-3 | JlabopaTopHas
nabopatopHoii pabore, paborta
HaIMCAaHHWE OTYCTa
Htoro 18
7 KBanToBas ontuka |IloaroroBka k 3aueTy c 6 OIIK-1, OIIK-3 | 3auéT ¢ orneHKOM
Y KBaHTOBAas OILICHKOH
MCEXaHHUKa IloaroroBka k 4 OIIK-1, OIIK-3 | TectupoBaHue
TECTUPOBAHUIO
[ToaroroBka k 6 OIIK-1, OIIK-3 | JlaGopaTopHas
nabopatopHOii padore, pabora
HamnMCcaHUE OTYeTa
Htoro 16
Hroro 3a cemectp 52
4 cemecTp
8 Atomuas ¢pusuka |[loarororka k 18 OIIK-1 TectupoBanue
TECTUPOBAHUIO
IloaroroBka k 18 OIIK-1, OIIK-3 | JlabopaTopHas
nabopaTopHoii padore, pabota
HaIMCAaHHWE OTYCTA
Hroro 36
9 ®uszuka tBepaoro |Iloaroroska k 18 OIIK-1, OIIK-3 | TectupoBanue
Tela TECTUPOBAHUIO
IToaroroska k 18 OIIK-1, OIIK-3 | JlabopaTopHas
nabopatopHoii pabore, pabota
HaIMCAaHHWE OTYCTa
Hroro 36
10 ®usmka aromuoro |Iloaroroska k 16 OIIK-1, OIIK-3 | TectupoBanue
spa u TECTUPOBAHUIO
zzzl;dpfg.Taprlx Uroro 16
Hroro 3a cemectp 88
[ToaroroBka u cmaga 36 DK3aMeH
JK3aMeHa
CornacosaHa Ha noprtane Ne 69296 18




Uroro| 264

5.7. CooTBeTcTBME KOMNETEHIIUI, )OPMUPYEMBIX IPH U3YyYeHUHU JUCIUNINHBI,
M BUI0B 3aHATHH

CooTBeTcTBHE KOMIETEHINH, GOPMUPYEMBIX MPU U3YUECHUU NUCHUIUIUHBI, U BUIOB 3aHSATUH
MpeACTaBICHO B TabuIe S5.7.

Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB
3aHATHI

Bunpl yueOHOI nesITeTbHOCTH
dopmupyemble
JIek. Ipak. JIa6. Cam. DOopMBI KOHTPOJIS
KOMIIETEHIIH
3aH. 3aH. pao. pao.
OIIK-1 + + + + 3auér ¢ oueHkoi, JlaboparopHas
pabora, TectupoBanue, JKk3aMeH
OIIK-3 + + + 3auér ¢ ouenkoi, JlaboparopHas
paborta, TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucreMa JJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbeHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6.1.
Tabmuia 6.1 — banapHbIE OLIEHKH

MaxkcumanbHbIN MaxkcumanbHbIN MakcHmaibHELi
DopMBI KOHTPOJIS 6amn Ha 1-yro KT ¢ | Gamn 3a mepuon Oazu 32 nepuon Beero 3a
Hayana cemectpa | Mexay 1KT u 2KT mexay 2KT n Ha cemectp
KOHeII ceMecTpa
2 cemecTp
JlaGopatopHas pabota 5 15 15 35
TectupoBaHue 5 15 15 35
DK3aMeH 30
HToro MakcumyM 3a 10 30 30 100
nepuos
Hapacratomum utorom 10 40 70 100
3 cemecTp
3auéT c OLEHKOI 5 15 15 35
Jlaboparopnas paboTa 5 15 15 35
TectupoBanue 10 10 10 30
HToro MakcumyM 3a 20 40 40 100
epuos
Hapacratomum urorom 20 60 100 100
4 cemecTp
JlaGopatopHas pabota 15 15 15 45
TectupoBaHue 5 5 15 25
DK3amMeH 30
HToro MakcumyM 3a 20 20 30 100
epuos
Hapacraromum utorom 20 40 70 100

6.2. IlepecueTt 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6annoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Tabmuma 6.2 — Ilepecder 6aioB B OIEHKH 32 TEKYIIHH KOHTPOIh
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Bamibl Ha JaTy TEKyLIero KOHTpOIs Onenka

>90% oT MakcuMaJIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK

N |W | B~

< 60% oT MakcUMaJIbHOI cyMMBbI OaitoB Ha naty TK

6.3. [lepecuer cyMMbI 02/1J1I0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI OaJUIOB B TPAIUITMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hrtoroas cymma 6asios,
Onenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3a4TEHO) 90—-100 A (0TAM4HO)
4 (xopo10) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HEeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6anmoB F (meynoBnerBoputeabHO)

7. YueOHO-MeTOoAnYecKoe M MH(OPMAIITHOHHOE o0ecTevyeHne TUCITUITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Casenbes, U. B. Kypc o6meit ¢pusuku. B 3 tomax. Tom 1. Mexannka. MonekynspHas ¢pusuka /
H. B. CasenwveB. — 19-e usa., crep. — Cankr-IletepOypr : Jlanb, 2023. — 436 c. [DneKTpOHHBIN
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/341150.

2. Cagennes, U. B. Kypc o6mieit puszuku. B 3-x 11. Tom 2. DnekTpudecTBO U MaruHeTu3M. BonHeI.
Ontuka / U. B. CaBenseB. — 17-e usn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 500 c.
[DmexTpoHHEI pecypc]: — Pexxum gocrtyma: https://e.lanbook.com/book/333998.

3. Casennes, U. B. Kypc ¢ousuku. B 3 tomax. Tom 3. KBanToBas ontuka. AtomHas pusuka.
®dwusuka TBepaoro Tena. PU3nKa aTOMHOTO sijipa u dneMenTapubix yactun / M. B. CaBenbeB. — §-e u3n.,
crep. — Cankr-IletepOypr : Jlanb, 2023. — 308 c. [DnekTpoHHBIN pecypc]: — Pexum nmocrymna:
https://e.lanbook.com/book/302249.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. CaBenbeB, 1. B. CoopHuk BonpocoB u 3aaa4 1o odmei pusuke / U. B. CaBenbeB. — 11-e uzn.,
crep. — Cankr-IletepOypr : Jlanp, 2023. — 292 c. [DnexkTpoHHBIN pecypc]: — Pexum nocrymna:
https://e.lanbook.com/book/297674 .

2. Uponos, Y. E. 3anaun no obmieit pusuke : yuedbHoe mocodue 1i1s By3os / U. E. Uponos. — 20-¢
u3a., crep. — Cankr-IlerepOypr : Jlanb, 2024. — 420 c. [DnexTpoHHbIN pecypc]: — Pexum gocryma:
https://e.lanbook.com/book/392375.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. Mexanuka: YueOHO-MeTOAUYECKOE MOCOOME MO ayIUTOPHBIM MPAKTHYECKUM 3aHATHSIM U
camocTosTenbHOU padote / FO. A. I'puboB, A. A. 3enun - 2018. 64 c. [DnexTpoHHbIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/7662.

2. MonekynspHas pu3nuka U TEPMOJUHAMHKA: Y4eOHO-METOINYECKOe TocoOue Mo ayIUTOPHBIM
MPAKTUYCCKUM 3aHSATHUSIM U CaMOCTOsITeNbHOM padote / B. A. Bypmosumun - 2018. 85 c. [DneKTpoHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/7520.
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3. DIeKTpUYEeCTBO U MarHeTU3M: Y4eOHO-METOANYECKOE T0COOHE M0 ay TUTOPHBIM NMPAKTUYECKUM
3aHATHAM U caMocTosiTesbHOM padote / FO. A. Bypauesckuii - 2018. 137 c¢. [DnexkTpoHHbIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/7729.

4. KoneGanusi ¥ BOJHBI: YUYeOHO-METOAMYECKOE MOCOOME MO ayJUTOPHBIM MPAKTHYECCKUM
3aHATHAM B caMocToaTenbHON padoTe / A. C. Kimmos, A. B. Menosnuk, 1O. I'. FOmxkos - 2018. 114 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/7652.

5. BomrHoBas W KBaHTOBas ONTHKA: YUeOHO-METOIMUYECKOE MOCOOMEe MO ayJIMTOPHBIM
MpaKTHYECKUM 3aHSATUSIM U camocTosATenbHO# padore / JI. B. Opnosckas, E. B. lIBanoBa, A. B.
OpnoBckas - 2018. 127 c¢. [DOnekTpoHHBIUH pecypc]: — Pexum pgoctymna:
https://edu.tusur.ru/publications/7694.

6. AtomHas ¢u3uka u pusnuka TBEPAOTO Teyna: YUeOHO-METOIUUECKOE MOCO0re Mo ayAUTOPHBIM
MPAKTUYECKUM 3aHATHSAM B caMocTosiTenbHOM pabore / A. B. Jlssuun, 1O. I1. Yyxkos - 2018. 147 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/7691.

7. KunemaTuka paBHOYCKOPEHHOTO BpalieHus: MeToauyeckue yka3aHus K jabopaTopHoi padoTte
o usuke s cTyaeHToB Beex crnernuaibHoctei / U, 10. bakees - 2023. 13 c. [DnekTpoHHBIN pecypc]:
— Pesxxum mocrtymna: https://edu.tusur.ru/publications/10377.

8. Omnpenenenrue OTHOIIEHUS TEINIOEMKOCTEN raza Mmetoaom Kiiemana-Jlezopma: Meroauueckue
yKa3aHus K jabopatopHoit padote / A. B. Hukonenko - 2023. 13 c. [DnexkTpoHHBIH pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/10482.

9. M3yyeHue MarHUTHOTO MOJIsI KPYrOBOro Toka: MeToauyeckue yka3aHHs K Ja00paTOpPHBIM
paboram / A. C. Knumos, A. A. 3ennn - 2023. 15 c. [DaekTpoHHbIN pecypc]|: — Pexum moctyna:
https://edu.tusur.ru/publications/10425.

10. M3yuyenne 3aTyXammMUX 3JCKTPOMArHUTHBIX KoJieOaHWN: MeTonumueckne yKa3zaHHs K
nabopaTopHOi paboTte 1o (hu3uKe s CTYICHTOB Beex crienuanbHocTei / A. B. TronbkoB - 2023. 18 c.
[DnexTponHsIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/10393.

11. Buemrnuii horodaddexr. M3zyuenue 3akona CtoneroBa U nmpoBepka GopmMyiabl DHHINTEHHA:
MeTtonuyeckre yKa3aHusl IO BBIIIOJHEHUIO Ja00paTOpHOU paboThI 1711 CTYIEHTOB BCEX CIELMATBLHOCTEH
/ O. b. 3onoryxuu - 2024. 13 c. [DnekTpoHHBIH pecypc]: — Pexum pocrtymna:
https://edu.tusur.ru/publications/10714.

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

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JIUIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSAM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 1M1 ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

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

[Ipu u3yuyeHUU OUCHUILIMHBI PEKOMEHIyeTcs o0palaTrhcsi K COBPEMEHHBIM 0a3aM aHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunanbHoO-TeXHHYECKOE U MPOrPaMMHOe o0ecneyeHne TUCIUNIHHbI

8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI
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Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0OYHBIX MECT JJII Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOM M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUNBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

JlaGopaTopusi TEpMOJMHAMUKH: yueOHasl ayAUTOPHS AJIA NMPOBEACHUS 3aHIATHH MPAKTHUYECKOTO
TUINA, yueOHast ayAUTOpUs AJIsl IPOBEACHUS 3aHATUH 1abopartopHoro tumna; 634034, Tomckas o0nacTs, T.
Tomck, Bepmmnauna ynuua, a. 74, 223 ayn.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- JIaGopaTOpHBIi MakeT MO TEPMOJAMHAMUKE - 6 IIT.;

- MarautHo-mMapKepHas J0CKa;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- Pacuer norpemnocreit pU3NUECKUX U3MEPEHUH;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

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

Onucanue UMeroerocs 000pya0BaHuUs:

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

- Konrpomnep usmepenuii - 10 mir.;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmMHoe obecrieueHue:

- Pacuer morpemnocTeit GpU3NUECKUX H3MEPEHUH;

8.4. MaTepua/ibHO-TEXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

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

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

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHue AUCHUINIMHEBL JIMIIaMU C OIrpaHUYC€HHBIMU BO3MOXXHOCTAMHU 3JO0POBbA U MHBAJIWIAMU
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OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaIuy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHUCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapylIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOU, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BaHUE B
JIEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NMPH MOMOIIM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIONBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/mnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMYU 110 OPraHU3aAMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U IPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHu cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATEPHAIIBI

Haspanna pasienos (tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCLIUIUINHBI KOMIIETEHIINU
1 Mexanuka OIIK-1, OIIK-3  |JIaGopaTopHas Tembl 1a0opaTopHbIX pabOT
pabota
TectupoBanue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 MonekynspHas Gu3MKa U OIIK-1, OIIK-3 |JlaGoparopHas Tembl 1abopaTopHBIX paboT
TEPMOJIMHAMHKA pabora
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 DnexkTpruuecTBo OIIK-1, OIIK-3  |JIaGopaTopHas Tewmbl 1abopaTopHbIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 DnekTpoMarHeTu3M OIIK-1, OIIK-3 |JIabopaTopHas Tewmbl 1abopaTopHBIX pabOT
pabora
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Iepeuenb 7K3aMEeHALIMOHHBIX
BOIIPOCOB
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5 Konebanus 1 BOJIHBI OIIK-1, OIIK-3  |3auét c ouenkoit  |Ilepeuenp BonpocoB st
3a4eTa ¢ OLCHKON
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
6 BoiHoBast onTHka OIIK-1, OIIK-3  |3auét c onenkoit  |Ilepedyenp BonpocoB st
3a4eTa ¢ OLCHKOM
JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
7 KBaHTOBas ONTHKA U OIIK-1, OIIK-3 |3auér c ouenkoit  |IlepedyeHp BOMpoOCOB st
KBaHTOBAsl MEXaHUKA 3a4eTa ¢ OLCHKON
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
8 AtomHas dusmka OIIK-1, OIIK-3  |JIaGopaTopHas Tembl 1a0opaTopHbIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHNUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
9 ®dusuka TBEpIOTO TENa OIIK-1, OIIK-3 |JlaGopatopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
10 ®u3uka aTOMHOTO siapa u OIIK-1, OIIK-3 |TectupoBaHue [IpuMepHbIi TEpeUeHb
AJIEMEHTAPHbBIX YACTHII. TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX

BOIIPOCOB

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn copMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOYyYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBka TpeOOBaHUM K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIETBOPUTENHHO) | MAKCUMATHHOMU | UITN ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO (dbparMeHTapHbIE
OCBOEHHOE pUMEHEHNE
yMEHUe HABBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. Touka ABUXKETCS U3 LEHTpPa CHUpPAIU C paBHOMEpPHO yObIBarollei ckopocthio. [Ipu s3Tom
BEJIMYMHA IIOJIHOTO YCKOPEHHUS TOUKH ...
BapuaHTbl OTBETOB:
1. ymeHb11aercs;
2. yBEJIMYUBAETCS;
3. HE U3MeHseTCH;
4. paBHa HYJIIO.
2. Ha aGcomoTHO TBep/0€e Telo AeHCTBYET MOCTOSAHHBIM MOMEHT cuil. Kakue 13 nepeuncieHHbIX
HWKE BEJIMYMH U3MEHSIOTCS 110 JINHEHHOMY 3aKOHY?
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BapuaHTbl OTBETOB:
1. yrioBasi CKOPOCTb U YTIJIOBOE YCKOPEHHE
2. MOMEHT UHEPIMH U MOMEHT UMITyJIbCa
3. yrioBas CKOPOCTh 1 MOMEHT HHEPLIUU
4. yrinoBasi CKOPOCTb U MOMEHT UMITYJIbCa
3. BennunHa MOMEHTa UMITYJIbCA TeJla U3MEHSIETCS C TEYEHUEM BPEMEHHU Mo 3aKkoHy L=t(t+2) .
Ecnu B MOMEHT BpeMeHH 2 ¢ YIJIOBOE YCKOPEHHE cocTaBiseT 3 paa/c 2, To MOMEHT WHEPIIHHU
tena (B equaMax CU) paBeH ...
BapuaHTbl OTBETOB:
1.2
2.1
3.0,5
4.4
4. Ha xoHIIaXx HEBECOMOTO CTEP>KHS 3aKpEIJIeHbI JIBa MAJIEHbKUX MAacCCUBHBIX mapuka. CTep:keHb
MOXET BpAIllaThCs B TOPU3OHTAJIBHON MJIOCKOCTH BOKPYT BEPTUKAIBHON OCH, MPOXOAsIIeit
yepes cepeinHy cTtepkHa. CTepKEeHb PaCKPYyTHIIM 0 YIIIOBOM ckopocTu . [lox aerictBuem
TPEHUs CTePKEHb OCTAHOBUJICS, MPU 3TOM BbiAenuioch 4 J[k TtemnoTel. Ecnu ctepxenn
PACKPYTHTh 0 YTIJIOBOM CKOPOCTH ® = ®/2, TO MPU OCTAHOBKE CTEPXKHS BBIJCIUTCS
KOJIMYECTBO TEIUIOTHI (B [[X), paBHOE ...
BapuaHTbl OTBETOB:
1.0,5
2.2
3.1
4.4
5. TennoBas mamuHa pabotaer mo nukiny Kapuo. Ecnm temmepatypy HarpeBaTens H
XOJIOJWJIbHUKA YMEHBIIUTh Ha 0JMuHaKoBY10 Beauuuny AT, To KIIJI nukia ...
BapuaHTbl OTBETOB:
1. yBenuuuTcs
2. HE U3MEHUTCA
3. YMEHBIIUTCA
4. ny1st OTBETa HEJIOCTATOYHO JIaHHBIX
6. Bo ckonbko pa3 yBeIUUHUTCS CpeIHEKBagpaTHuecKasi CKOPOCTh MOJIEKYJI UeaIbHOTO Ta3a Mpu
MTOBBIIICHUH a0COIOTHOM TeMIepaTypsl B 4 paza?
BapuaHTbl OTBETOB:
1. He n3menuTcs
2.0,5
3.2
4.4
7. OT Kakoi U3 NMPUBEJICHHBIX HI)KE BEIMYHMH, XapaKTEPU3YIOIIUX MOJIEKYJIbI, 3aBUCUT JaBJICHUE
HIeaIbHOro rasa’?
BapuaHTbl OTBETOB:
1. cuJIBI IPUTSKEHUS MEKY MOJIEKYJIaMHU
2. KHHETUYECKOM SHEPTUH MOJIEKYI
3. CHJIBI OTTAJIKUBAHUS MEXy MOJIEKYJIaMU
4. TOTEHIUAIBHOW YHEPTUH B3aUMOACHCTBUS MOJIEKYJ
8. JlJ1st N30IMPOBAHHOM CUCTEMBI B PABHOBECHOM COCTOSIHUM YHTPOMUS CUCTEMBI. . .
BapuaHTbl OTBETOB:
1. MuHMMaNIbHA
2. MakcUMaJlbHa
3. umeeT cpeiHee apuPpMEeTHIECKOe 3HAaUCHHE
4. uMeeT OTpHULATEeNIbHOE 3HAUCHUE
9. BekTop Hamps’)KEHHOCTH 3JEKTPOCTATHUYECKOIro MOJISl, CO3JaHHOrO MEXAy OOKIagKkaMu
IUIOCKOTO KOH/IEHCATOpa HaMpaBJieH. ..
BapuaHTbl OTBETOB:
1. oT oTpHuIIATEIHLHOM OOKIIAIKH K TIOJIOKUTEIIBHON
2. B CTOpOHY BO3pacTaHus MOTEHLIMala
3. mapajuieapHO OO0KJIaKaM
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10.

1.

12.

13.

14.

15.

16.

17.

18.

4. B cTOpOHY yObIBaHUS MOTEHIMANIA

Todeunsbrit 3apsaa +q HAXOAUTCS B IIEHTpE chepruieckoit moBepxHocTu. Ecinu mo6aButh 3apsa —q
BHYTpPb C(hepUUecKOil MOBEPXHOCTH, TO OTOK BEKTOPa HAMPSHKEHHOCTHU 3JIEKTPUYECKOTO MO
4yepe3 MOBEPXHOCTh CepHl. ..

BapuaHTbl OTBETOB:

1. yBenuuuTcs

2. YMEHBIIUTCS

3. paBeH HYJIIO

4. He U3MEHHUTCA

MarsnuTHbIN MTOTOK CKBO3b KAaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, H3MEHSIETCS 1O 3aKoHy D=t(2-
t) MB6. Uemy paBua 3/[C mHayKnuu, BO3HUKAIONIAsl B KaTyIIKE B MOMEHT BpeMeHH t=3 c?
OTBeT NpeACcTaBUTh B MUJUTUBOJIbTAX.

BapuaHTbl OTBETOB:

1.40

2.10

3.20

4.30

3apspKeHHas 4acTHIlA BIETAeT B OJHOPOJHOE MAarHUTHOE IOJI€ MEePHEHANKYISIPHO MarHUTHBIM
CWJIOBBIM JIMHUSAM. TpaekTopueil ABHKEHUS YaCTULIbI SIBIISIETCA. . .

BapuaHTbl OTBETOB:

1. npsimas

2. mapaboia

3. cnupanib

4. OKpy>KHOCTh

Kak cBs3anb1 Mmexxy coOoit ammuTyna A u sHeprus W, mepeHocuMasi BOJIHOM ?

BapuaHTbl OTBETOB:

1. Dueprus (W) nponoprimoHanbHa aMIuIATYE (A) B 4-0if CTETICHH

2. Dueprus (W) nponopunroHaabHa aMIuIUTy e (A)

3. Dneprus (W) nponopiimoHaibHa KBapaTy aMILTATY 6! (A)

4. Oueprus (W) nponopriroHanabHa aMIuiuTy e (A) B 3-0it cTeneHn

EMKoOCTB KONe6aTeIbHOTO KOHTYpa paauonepeaaTunka yMensuman ¢ 1000 o 250 nd. Kak npu
ATOM M3MEHMUJIACH JITMHA U3JTy4aeMbIX JIEKTPOMAarHUTHBIX BOJIH?

BapuaHTbl OTBETOB:

1. ymensmmnace B 4 pasa

2. yMEHbIINJIACh B 2 pasza

3. yBenuumiiach B 4 pasza

4. He U3MEHUIIACh

IIpu pe3onance...

BapuaHTsl oTBeTOB: 1. pe3ko pacTeT yacToTa KojieOanui 2. koneOaHus 3aTyXaroT 3. yactora
Kosie0aHui paBHA HYJIO 4. COBNAAAET YacTOTa COOCTBEHHBIX U BBIHYJACHHBIX KOJeOaHui

Kak Ha3bpIBalOTCS BOJIHBI, B KOTOPBIX KOJIEOAHUS YaCTHULl MPOUCXOAST B NEPHEHIUKYIISIPHOM
IUIOCKOCTH K HAMpaBJIeHHUIO paclpOCTPAHEHUS BOJIH?

BapuaHTbl OTBETOB:

1. nonepeunsbie

2. IpOJI0IbHBIE

3. coOCTBEHHbBIE

4. KOrepeHTHbIE

[Ipu maGmonenun uHTepdepeHnuu GuoneToBoro ceera B onbiTe KOHra paccTosHue Mexmay
COCEHUMHU TEMHBIMH MOJIOCAaMH Ha 3KpaHe paBHO 2 MM. Eciu nctounuk ¢uoneToBoro csera
3aMEHUTh UCTOYHMKOM KPAacCHOTO CBETa, JUIMHA BOJHBI KOTOpOro B 1,5 pasza Ooxbuie, TO 3TO
paccTosiHUE CTAHET PABHBIM ... MM.

BapuaHTbl OTBETOB:

1. 1,33

2.3

3.1

4.1,5

[InacTUHKY U3 ONTUYECKH AaKTUBHOI'O BEIIECTBA TOJIIMHON d = 2 MM MOMECTHIIM MEXAY
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napaieIbHBIMU HUKOJISIMHU, B PE3yJIbTAaTEe YETO IIIOCKOCTh MOJISIPU3allMd MOHOXPOMAaTHYECKOTO
cBera noBepHynack Ha yroa 30 rpaaycoB. [lone 3peHus noiaspuMerpa 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 MapalieIbHbIN
My40K cBeTa AJIMHOW BoaHBI 0,5 MkM. Ha myTu nydel, npomeamux yepe3 oTBEpCTHE, Ha
pacctossHuu 1 M momemarT 3kpaH. B orBepcTtum numadparmel s TOUKH Ha dKpaHe
YKJIaIbIBAIOTCS 30H Openens.
BapuaHTbl OTBETOB:
1.8
2.4
3.9
4.5
20. ITo mepe HarpeBaHHs TeJla €0 CBEUCHUE U3MEHSETCS cieayronuM odpasom. [Ipu komHaTHON
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crnekTpa He HaOmogaercs. Ilo mepe moBbieHus
TEMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAJTIMHOBBIM LIBETOM, MEPEXOMASIIUM B KPACHBIN IIBET
(IJxpacHoe kaneHnue! ), a 3aTeM B Oenbiii ([ /0enoe kanenue! ). 3aKOHOMEPHOCTH U3MEHEHUSI
[[BETa CBEUEHHUS TeJa MPU HarpeBaHUU OOBACHAIOTCA
BapuaHTbl OTBETOB:
1. 3akonom Credana-bonpmana
2. 3akoHoM Kupxrodga
3. U3 IpUBEIEHHBIX BAPHAHTOB HET BEPHOTO
4. 3akoHaMHM cMmeleHns Bruaa
21. B kako# 0061acTH CIIEKTpa JICKUT U3TyUYCHHUE, UCITyCKaeMOe aTOMaMH BOJIOPO/Ia PH TIEPEX0/Ie
ANIEKTPOHOB ¢ 0oJiee JaTbHUX «OpOUT» Ha BTOPYIO?
BapuaHTbl OTBETOB:
1. B uH(ppakpacHoii 00acTu;
2. B BUIMMOM 0071aCTH;
3. B ynbTpaduoseToOBOM 001acTH;
4. BO BCEM ONTHUYECKOM Uana3zoHe JIMH BOJIH.
22. Yro HazwiBaeTcs BHENTHUM (HoTodPdekToM?
BapuaHTbl OTBETOB:
1. PaccesiHue KBaHTOB 3JIEKTPOMAarHUTHOTO U3IyUYEHHs HA aTOMax BEIIECTBA.
2. Ucnyckanue KBaHTOB 3J€KTPOMArHUTHOTO U3Ty4YeHHsI HarPEThIMU TEJIaMH.
3. BeipbIBaHUE 3JIEKTPOHOB U3 TBEP/IBIX U JKUJKHX BEIIECTB KBAHTAMU CBETA.
4. McrmyckaHue 3JIEKTPOHOB METAIIJIAaMU IPHU HArPEBaHUU.
23. Kakoe u3 npeACcTaBICHHbIX YPaBHEHUH ABJISETCS CTallMOHAPHBIM ypaBHeHUeM [lIpenunrepa nis
YaCTHIIBI B OJHOMEPHOM SIIUKE ¢ OECKOHEYHO BHICOKMMH CTEHKaMu?
BapuaHTbl OTBETOB:

dzty 2m
1. — 2+~ =0
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702
2. Ap+ D (E+ =0
h Argyr
2
3.h—A‘P+U(x,y,z,f)‘P=iha—LP
2m ot
o” 2 ke
JEW B mogy
dx® 2

24. Kakue W3 MEpEeYMCICHHBIX HHUXKE CHEKTPOB SBISIOTCS HENPEPBIBHBIMU U HMEIOT
KOPOTKOBOJIHOBYIO T'PAHHILY?
BapwuaHTbl OTBETOB:
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1. AToMHEIE;

2. MonekynsipHbI€;

3. XapakTepuCTUYECKOr0 U3TyUCHUS;

4. TopMO3HOTO U3Ty4YECHUS.

Uro Takoe Temrepatypa [lebasn?

BapuaHTbl OTBETOB:

1. DTo Temmeparypa BBIpOXKJAcHUSI. Huke KOTOpoW 3JIEKTPOHHBINA Ta3 BeneT cebds, Kak
BBIPOKACHHBIH.

2. OT0 TeMmeparypa, pu KOTOPOH MPOUCXOIUT MEPEXO]] B CBEPXIPOBOIAIIECE COCTOSIHUE.

3. DTo Temmeparypa, Npu KOTOPOW BO30YXXIAIOTCS BCE MOJBI (4aCTOTHI) KOoJieOaHUH B
KPUCTAJIIMYECKON pelIeTKe JaHHOTO TBEPJOro Tea.

4. 9to Temneparypa ¢$a3oBOro rnepexoa.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

KuHeMaTuka nocTynaTesIbHOTO IBUKEHUS.

Kunematuka BpamareabHOro JBUKEHMSL.

JlnHaMuKa MaTepUaJIbHOU TOYKHU.

Kunernueckas sneprust. Pabota 1 MOITHOCTb.

KoHncepBatuBHble cuibl. [loTeHnanbHas 3Heprus, CBA3b MEXAY MOTEHIMAIBHON 3HEpTrUen 1
CHJION.

OcHOBHOE ypaBHEHME AMHAMHUKU BpALIaTEIbHOTO JBM)KEHUS OTHOCUTEIBHO HEINOJBHKHOU
TOYKHU.

. YpaBHEHHE NTMHAMHUKHU BpPaAIATEIbHOIO B KCHUSI OTHOCUTEIBHO HETIOABUKHOM OCH.
. Moment nnepuuu, Teopema Llreitnepa.

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPI M.

3aKOH COXpaHEHHUs] MOMEHTa UMITyJIbCa.

MonexymnspHasi GU3UKa U TEPMOJINHAMHKA.
Buytpennss sneprus. Teruora u padora. [lepBoe Hayano TepMoANHAMUKH.
Knaccudeckue cratuctuku (QyHKIMA pacipenesieHus: MakcBena).
Haubonee BeposiTHasA, cpeiHAS KBaJpaTUUHAsA U CPEAHss apudMeTH4ecKast CKOPOCTH MOJIEKYJT
rasa.
bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana.
Tennoémkocts raza. dopmyiia Maiiepa.
YpaBHEHME COCTOSIHUS UACAIBHOIO rasa. Msomnpoueccsl.

Anmnabarudeckuii mporecc. [lomuTponuueckue mpoeccsl.

Oo6patumsrii ukn Kapho.

M3MeHeHne 3HTPONUHU NpU OOpaTUMBIX M HeoOpaTUMBIX mpolieccax. Bropoe Hauano
TEPMOJAVHAMUKH.

Outponus. PU3NUeCcKUil U CTATUCTUYECKUIN CMBICI SHTPOIIUU.

OnexTpuueckoe nozie. Hanpsyk€HHOCTH 3iiekTpudeckoro noiisg. Cunosble nuHUM. [IpuHnun
CYIEPIO3ULUH ICKTPUYECKUX MTOJIEH.
Teopema Octporpazackoro-I'aycca 1 BEKTOpa HapsKEHHOCTH AleKTpudeckoro noss. [lomne
0eCKOHEYHO! OJJTHOPOAHO 3apsKEHHOM IIIOCKOCTH.
[Torenuman. Pabora cun snekrpocraruyeckoro nois. Llupkymsius BeKTopa HanpsHKEHHOCTH
AJIEKTPOCTATUYECKOTO MOJIA.

CBs13b MeX 1y HAPSPKEHHOCTHIO 3JIEKTPOCTATUYECKOTO OIS U TOTeHIManoM. PacueT pazHoCcTH
MOTEHIUAIOB MEXKIY TOUKaMH MoJisi (00pa30BaHHOTO OECKOHEUHOH 3apsKEHHON MIOCKOCTHIO,
IByMsi OECKOHEUYHBIMH 3apsKEHHBIMU IIJIOCKOCTSAMHU, CPEpHUYECKON MOBEPXHOCTHIO,
IPOBOSIINM IIAPOM).
ITonstpusanus qUAIEKTPUKOB.
N3menenue BekTopoB E u D Ha rpanune paszaena 1Byx IUIJIEKTPUKOB.
Pacnpenenenue 3IeKTpUUYECKUX 3apsAlOB Ha MPOBOJHMKE. HanpsokEHHOCTH mosst BOIU3H
ITOBEPXHOCTHU 3aPS’KEHHOIO IIPOBOIHUKA.
OnexTpoaBrxkymas cuia. O600mEHHBIN 3aKk0H OMa JUIsi HEOJHOPOAHOTO Y4acTKa IIeTIH.
PaGora, momrHOCTh, 3akoH Jlxkoyns-JleHna.
PasBerBiéunsie nenu. IlpaBuna Kupxrooga.
CraTudyeckoe MarHMTHOE MoOJI€ B BakyyMe. BekTop MarHuTHoW MHAYKIUH. 3aKoH buo-
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CapapalJlamnaca.

MarnutHoe moJjie KpyroBoro Toka. MarHuTHoe moJie ABMXYILIErocs 3apsaaa. 3akoH Amrmepa.
Cuna, neficTByIoIIas Ha IPOBOJHUK C TOKOM B MarHUTHOM TIOJI€.

Cuna JlopeHna. /IBmxeHue 3apsSyKEHHOM YacTHUIbI B OJTHOPOJHOM MAarHUTHOM TOJIE.
DddexT Xomna.

[upkynsinusa BEKTOpa MArHUTHOW MHIYKIIHH.

Pabora no nepemenieHuIo NpOBOAHUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.
MarnutHoe nose B BeuecTBe. HaMarHn4eHHOCTh U HAaPSKEHHOCTh MAarHUTHOTO TOJIS.
MarautHble MOMEHTBI 3JIEKTPOHOB U aTOMOB.

OnekTpoaABMKyIas cuia (3.4.c.) MHayKuuu. [Ipuposa siBieHus 31eKTpOMarHiTHOM WHIAYKIUH.
SBneHne caMOMHIYyKIMU. B3anmMHas HHIyKIus.

DHeprus MarHUTHOTO MOJIS.

BuxpeBoe anekrpuueckoe moie.

VYpaBHenusa Makceia.

KonebGanus 1 BOJIHBI.

XapaKTepUCTUKU TAPMOHUYECKUX KOJICOaHMIA.

CroxeHue TapMOHUYECKUX KOIeOaHMIA.

KBazucranuonapusie Toku. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KojeOaHUsS B KOHType 0e3
AKTHBHOT'O CONPOTUBIICHUS.

CB0OOIHBIE 3aTyXalOIINE AIEKTPUUECKUE KOJIeOaHHs B KOHTYpE.

BriHyX1€HHBIC JIEKTpUYECKUE KoeOanus. SIBnenne pe3onanca. [lepeMeHHBIH TOK.
VYpaBHeHUs IIOCKOH U CHEepUIECKOI BOJIH.

Hanoxxenne (natepdepeniys) BomH. CTOSIYME BOTHBI.

Dddext Jomnepa mist 3BykoBbIX BOJIH. Onrtuueckuii 3¢ dext Jomnepa.
ONeKTPOMarHUTHbBIE BOJIHBI.

DHeprus MEKTPOMAarHUTHOU BOJIHbI. UHTEHCHBHOCTh M UMITYJIBC 3JIEKTPOMArHUTHON BOJIHBI.
BonHoBas 1 kBaHTOBas ONTHKA.

Nutepdepentus ceera. Merox IOura. [llupuna nonoc uatepdepenunn.
HNHuTepdepenius npu oTpaxeHUH MPH OTPAKEHUU OT TOHKOW MTPO3PAYHON TUTACTHHKHU.
Konena HeroToHa.

Hudpakmus ceera. [punmun [oirenca-Openens.

Merton 300 @penens. 30HHAs IACTUHKA.

Judpaxius Ha KpyTrJioM OTBEPCTUU U HETIPO3PAUYHOM JIUCKE.

Hudpakmus ot mienm.

Judpaknmonnas pemeérka.

CrnextpanbHoe pasziioxenue. Pazpemaronias cnocoOHOCTh pEeHIETKH.

Judpakmus Ha TpOCTPAaHCTBEHHBIX peméTKax. Judpakius peHTTeHOBCKUX JTydei.
[Tonsipuzanusa ceeta. [lonsipuzanus npu OTpaxEHUH U MpeIOMIICHUH. 3aKOH bprocrepa.
[Tonsipuzanus npu IBOMHOM JIy4ENPETOMIICHUH.

3akoH Mamnroca.

Tennopoe nznmydyenue. 3akon Kupxroda.

3akon Credana-bonpmana. 3akon cMmemenus Buna.

®opwmyina [Lnanka.

Buemnnii pororddexr.

Dddext Komnrona.

TopMO3HOE PEHTTEHOBCKOE U3ITyuyeHHEe. XapaKTepUCTHUECKOE PEHTI€HOBCKOE 3TyUEeHHE.
JlaBneHue cBeTa.

AtomHas pU3MKa, 3IEMEHThI KBAHTOBOI MEXaHUKU U (PU3HUKH TBEPAOIO Tea.
3aKOHOMEPHOCTH B aTOMHBIX criekTpax @opmyna bansmepa.

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

I'mnotesa ne bpoitnsa. BoaHoBbIE CBOMCTBA BEMIECTBA.

[TpunHuMn HeonpeaenEHHOCTH.

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

KBaHTOBaHUME 3HEPrUHU JIEKTPOHA B OTHOMEPHON MOTEHIIMATILHOU SIME.

['maBHOE U OpOUTAILHOE KBAHTOBBIE YKCIIA.

[IpocTpaHcTBEeHHOE KBaHTOBaHKHE (MAarHUTHOE KBAHTOBOE YHCIIO).

Cnun snektpona. Onsit [lTepHa u ['epiaxa.
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Pacnpenenenue 31eKTPOHOB MO SHEPrEeTUYECKUM YPOBHAM aToMOB. [Ipunumn [Taymnu.

OyHKUMS pacnpeeseHus s BBIPOXKIEHHOro raza ¢gpepmuoHoB. OyHKIUSA pacnpeaeaeHus
®epmu-/upaka.

OyHkIMsA pacnpeneneHus boze-OlHiTeiHa.

[TonsTue 0 HOpManbHBIX KoJieOaHusAX pemeTku. CeKTp HOPMaJIbHBIX KOJEeOaHUM pelIeTKH.
@OHOHBI.

Xapaktepuctuueckas Temneparypa Jledas.

TennoemMkocTh TBepABIX Tel (Teopus [lebas).

JlnHamMuKa 3JIEKTPOHOB B KPUCTAJUTMYECKOM PEIIETKE.

DNEeKTPONPOBOJHOCTh METAIITIOB.

CobcTBeHHas MPOBOJUMOCTD MOTYTPOBOIHUKOB.

doTonpoBoAUMOCTh (BHYTpeHHUH (HOTOIPdEKT).

TepMonnekTpuiecKue siBICHUS.

p-n Iepexo/.

9.1.3. IlepeyeHb BONPOCOB ISl 3a4€Ta C OLEHKOM

. Kunemaruka. [locrynarensnoe neuxenue. [lyte. [lepemenienue.

CkopocTb: cpenHsisa, MTHOBEHHas. MOyJib ¥ HallpaBlI€HUE CKOPOCTH.

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

PaBHOMEpHOE BpaiaTenbHoe IBUKeHUE. CBA3b JUHENHBIX U YTIIOBBIX XapaKTEPUCTHK.
BpamiarenbHoe qBUKEHUE TBEPAOIO TeJla: YIJIOBas CKOPOCTh, YII0BOE YCKOPEHHUE. Y paBHEHUS
KMHEMAaTUKH PaBHOYCKOPEHHOTO BPALATEIbHOTO IBHIKEHUS.

. HCHTp MacC CUCTCMblI MAaTCpUAJIBHBIX TOUYCK. I[I/IHaMI/I‘ICCKOe YPaBHCHHUC JIBUKCHUA LCHTPA

Macc.

. Aunamuka. 3akonsl HetoToHa. [IpuMenenne BTOporo 3akoHa.
. Cwia. Ilpunnun cynepnosunuu cui. PasnokeHue cun Ha cocrasistonie. Bunabl cui.

Heunepuuanbaslie cuctemsl orcueTa. Cuiia MHEPLUU.

LlentpoOesxHas cuna. BiausiHue eHTpOOEKHOW CHITBI HA CUITY TSDKECTH.

Kunerndeckas 3Heprust Bpallaromerocs teia.

MOMEHT CuJIbl 1 MOMEHT UMITYJIbCA OTHOCUTENIBHO TOYKU U OCH.

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA. Y CIIOBUSL COXPAHEHUS.

Mowment unepuuu. Teopema IllTelinepa.

3aMmkHyTas cuctema. iMiynbce. 3aKOH COXpaHEHUsI UMITyJIbCA.

Pabota n mouiHocTh. CBA3b pabOTHI U KUHETHYECKOW YHEPTUH.

Tpu 3akoHa HeroToHa. Buasl cuil: rpaBUTallMOHHAS, TSKECTH, yIpyras, TPEHHUs.
KoncepBatuBHble cuiibl. [loTeHIManbHas 3HEPIysl.

MowmeHT umnyJibca Bpamarouerocs tenaa. Ilonyyenue ypaBHeHHsI IUHaMHUKU BpaIlaTeIbHOTO
JBUKEHHSI OTHOCUTEIBHO HEMOABUKHOU OCH.

OcHOBHOE ypaBHEHHME AMHAMMKH IOCTyNaTelbHO ABMKEHMA. LleHTp macc. YpaBHeHue
JBUKEHMSI LIEHTpa Macc.

3aKOH COXpaHEHMsI U U3MEHEHHUS YHEPTUU B MEXAHUKE.

OcHOBHOE ypaBHEHUE TMHAMUKH BPAIATEIbHOTO JBUKEHHSI OTHOCUTEIBHO TOUKHU, BBIBO/IL.

23. CB43b CWJIBI U IOTEHLNAIBHON YHEPTUH

9.1.4. Tembl J1a00paTOPHBIX PadoT

N3ydyeHne KWNHEMaTUKH BPAIIATEeIbHOTO JBUKECHHUS.
N3ydenue pacnipenenenus Makcsesnia.

W3ydeHue 31eKTpoCTaTUYECKOTo MO Ha MOJEIH.
Omnpenenenue qUAIEKTPUUIECKON IPOHUIIAEMOCTH TBEPIBIX AUIIEKTPUKOB.
W3y4yeHre MarHUTHOTO TOJISl KPYTOBOI'O TOKA.
N3yuenune 3aryxaromux KoJeOaHui.

N3yuenune BBIHYKICHHBIX KOJICOAHUH.

Nzydenne nutepdepeHun 1a3epHOro U3IydeHus.
Nzydenne qudpakiuu OT MIEIH.

N3ydeHue TerioBoro U3my4eHus.

Nzyuenue BHemHero ¢porodddexra.
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12. W3yueHue cnekTpa Boaopoa.

13. OmnpeneneHue MMUPUHBI 3aMPEIICHHON 30HBI 1T0 TEMIEPAaTyPHON 3aBUCUMOCTH 0OpPaTHOTO TOKa
UoJa.

14. W3yuyeHue TYHHEJIBHOTO JUOAA.

15. Usyuenue BHyTpeHHErO (hoTodddhexTaro

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMOid, CIIUCKOM
y4eOHO-METOJMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHasbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTAaBUTH Te3UChl. OCBOMB MaTepual, MONbITaTbCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JAJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU 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 ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pPOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JIOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAaJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA IS JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKH

Kareropuu o0y4aromuxcs

MaTepUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MUCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapylHIEeHUSIMU OTIOPHO- Pemienue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJIBHOTO alapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | AMCTAaHIMOHHBIMU METOAAMMU
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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