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O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunapl yueOHOI nesTeabHOCTH 1 cemectp 2 cemectp 3 cemectp Beero Enunuis
JlekumoHHbBIE 3aHITHUS 6 6 6 18 4acoB
[IpakTryeckue 3aHATUA 4 4 4 12 4acoB
JlaGopaTopHble 3aHATUS 4 8 8 20 4acoB
CamocrositenpHas padbora 107 137 137 381  yacoB
CamocrosiTensHas padoTa 1Mo pyKOBOJACTBOM 10 12 12 34 4acoB
npernoaaBaTens
KonTtponbHbie paboThl 4 4 4 12 4acoB
[loaroroBka u caaya 3K3aMeHa 9 9 9 27 4acoB
OO61mas Tpya0eMKOCTh 144 180 180 504 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 14 3.e.

@OopMBI IPOMEKYTOUHOHN aTTECTALIUU Cemectp KomunuectBo
DK3aMeH 1
KonTtponbHbie paboTbl 1 2
OK3aMeH 2
KoHTponbHbIE pabOThI 2 2
DK3aMeH 3
KonTposabHble paboThl 3 2

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opMupoBaHUE IIETOCTHOIO MPEACTaBICHUA O (PU3MUECKUX Mpoleccax U SBICHUSAX,
MPOTEKAIOIUX B MPUPOJE, TOHUMAHHUSA BO3MOXXHOCTEH COBPEMEHHBIX HayYHBIX METOJOB MO3HAHHS
IPUPOJIBI U BJIAJICHUS] MU HA YPOBHE, HEOOXOAUMOM JUIsl pEIICHUS PAKTUYECKUX 3a/1a4, BO3HUKAIOIINX
IIPU BBINOJIHEHUH MTPOPECCHOHATBHBIX 003aHHOCTEH.

1.2. 3agauy AUCHUILIUHBI

1. OcBoeHue CTyICHTaMH U YMEHHUE UCIIOIh30BaTh OCHOBHBIC TMOHATHS, 3aKOHBI U MOJIETH (PU3UKH.

2. OcBoeHHE CTYyJACHTAMH M yMEHHUE HCIOJb30BaTh METOJbl TEOPETUUYECKOTO U
AKCTICPUMEHTAILHOTO UCCIIEIOBaHUN B (DU3HUKE.

3. OcBoeHUE METO/IOB OIIEHOK MOPSAKOB (PU3MUECKUX BEIIMUHMH.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Yactp O61oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyIbl CIEMUANbHOCTEH U HampaBieHui (general
hard skills — GHS).

HNunexe nuctumaunel: b1.0.02.03.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

NHpaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUeHUs 110
Komnerenuus
KOMITETCHIINH JTUCLHUTIITNHE
YHuBepcajibHble KOMIIETCHIIMT
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnnocoben OIIK-1.1. 3naer 3Haet (hyHAaMeHTaIbHbIE 3aKOHBI IPUPOJIBI U
HCII0JIb30BaTh dbyHIaMeHTalIbHbBIE 3aKOHBl  |OCHOBHbBIE (PU3UYECKUE 3aKOHBI

IIOJIOKCHU, 3aKOHBI U CCTCCTBCHHbBIX HAYK U
METOABbI CCTCCTBCHHBIX MaTEMAaTUKH

HayK 1 MaTeMaTuku i | OIIK-1.2. Vmeer YMeeT npuMeHsTh GU3MUECKUE 3aKOHBI U
peuieHus 3araq AHATM3UPOBATH MPOOIEMBI, MaTeMaTHYECKUE METObI IS PELICHUS 3a1a4
WHKEHEPHOM IIPOLECCHI U ABJIICHUS B TEOPETUYECKOI'O U IIPUKIIATHOIO XapakTepa
ACATCIILHOCTH o0nactu GpHU3MKH,

UCTIOJIb30BaTh HA MIPAKTUKE
0a30BbIe 3HAHUS U METOMBI
($U3MUECKUX UCCIEI0BaHUI, a
TaKXKe yMEeT IPUMCHSTh
METOJIbI PEIICHUS
MaTeMaTHYECKUX 33/1a4 B
npodeccuoHaNBLHOM 001acTH

OIIK-1.3. Bnaneer Bnaneet HaBLIKAMU HCIIOJIL30BAHUS 3HAHUHU
MPaKTUYECKUMH HaBbIKAMHU (M3UKYA 1 MAaTEeMATHKHU TP PEIICHUN
pelieHus MHKEHEPHBIX 33/1ad | TIPAKTHYECKUX 3a/1a4 B TPO(PEeCCHOHATbHON
JIeITCIIbHOCTH.
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OIIK-2. Cnocoben OIIK-2.1. 3HaeT ocHOBHbIE 3HaeT OCHOBHBIE PUHIUIIBI IPOBEACHUS

CaMOCTOATCIIBHO MMPUHIMUIIBI ITPOBCACHUA SKCIICPUMCHTAJIbHBIX I/IBMepeHI/Iﬁ (1)H31/I'—ICCKI/IX
MMPOBOAUTH SKCIICPUMCHTAJIbHBIX BCJIMYHMH IIPU BBIITOJIHCHUH J1a60paT0prlx
SKCIICPUMCHTAJIbHBIC I/ICCJICZIOBaHI/II\/JI u pa60T M OCHOBHBIC IPHUEMBI aHaJIn3a
HUCCIICO0BAHUA U HUCITIOJIB30BaHUsI OCHOBHBIX OKCIICPUMCHTAJIbHBIX JJaHHBIX.
UCIIOJIb30BaTh OCHOBHBIC |ITPHEMOB 00paboOTKH U
npruemMbl 00padOTKH U MpEICTaBICHUS ITOIyYEHHBIX
MNpEaACTaBJICHUA JAaHHBIX
MOJYYECHHBIX TaHHBIX OIIK-2.2. YmeeT BoIOUpaTh | YMEET IUIAHUPOBATH TPOBEICHHE
3¢ (HEeKTUBHYIO METOJIUKY HKCIIEPUMEHTA MIPH BHITTOJTHEHUH
AKCIIEPUMEHTAIIbHBIX 1abopaTOPHBIX padoT;
HCCe0BaHUI BBIOMPATH YPPEKTUBHYIO METOIUKY

U3MepeHus PU3NYECKUX BETUUHH.

OIIK-2.3. Bnageer HaBbikamu | CriocoOeH:

NPOBEICHUS MPOBOJUTH SKCIIEPUMEHTAIbHbBIE
HKCIIEPUMEHTATbHBIX UCCIICIOBAaHHS B paMKax JJabOpaToOpHBIX
UCCleIOBaHM, 00paboTKU U |padoT;

NpeCTaBICHNS NOTYUYCHHBIX |HCIOIb30BaTh OCHOBHBIE IPHUEMBbI 00pa0OTKU
JTAHHBIX IKCIIEPUMEHTAIBHBIX JaHHBIX U OILIEHKU
MOTPEIIHOCTH U3MEPEHUil;

(bopMyITUPOBATH IPaMOTHBIE BEIBOBI 10
nabopaTopHoii pabore.

IMpodeccuonanbHbIe KOMIIETEHIIUH
4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,

BblJIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy 00y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIHNHBI COCTaBsAeT 14 3aueTHbIX enuHull, 504 akaJqeMUIecKIX 4acoB.

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

Ta6smmna 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI 110 BUJAM YUYSOHOM eI TeIbHOCTH

. Bcero CemecTpsbl
Bunpl yueOHOIl esTenbHOCTH
yacoB |1 cemectp|2 cemecTp|3 cemecTp
KonrakTHas pa6oTa 00y4aommuxcs ¢ npemnojgaBaresiem, 96 28 34 34
BCEro
JIeKIIMOHHEBIE 3aHATUS 18 6 6 6
IIpaxkTHueckue 3aHATUS 12 4
JlaGopaTopHbie 3aHITHS 20 4 8 8
CamocrositensHas padoTa 1Mo pyKOBOJACTBOM 34 10 12 12
npernoaaBaTens
KonrtposnbHbie paboTbl 12 4 4 4
CamocrosiTe/ibHasi padoTa 00y4yalouuxcsi, Bcero 381 107 137 137
[ToaroToBka k mabopatopHoi padbore 55 15 20 20
Hanucanue otueta o nabopaTtopHoii padote 65 15 30 20
CamocrosiTenpHOE U3y4YeHHE TeM (BOIIPOCOB) 162 61 51 50
TEOPETUYECKON YaCTH JUCIUTUTHHBI
[TpopaboTka JEKIIMOHHOTO MaTepHaia 70 12 28 30
[ToaroroBka Kk KOHTPOJIBHOM paboTe 29 4 8 17
IToaroroBka M ciava 3xk3amMeHa 27 9 9 9
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O0mas Tpya0eMKoCTh (B 4acax) 504 144 180 180

Oo0mas TpynoeMkocTh (B 3.€.) 14 4 5 5

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pazaensl (TeMbl) AUCHUIIINHBL M BUBI YYEOHOH IEATEIbHOCTH

HasBanus pasnaenos Jlek. ITpak. | JIa6. | Kontp. | CPII, Cam. | Beero wacos (663 dopmupyemsbie
(TeM) TUCIMIUIAHBI At 3aH., 4| pab. | pao. 9. pac., | MpOMERyTOUROii KOMITCTCHITUH
q q aTTeCTaIuH)
1 cemecTp
1 Mexanuka 3 2 4 4 6 64 83 OIIK-1, OIIK-2
2 MonekynspHas 3 2 - 4 31 40 OIIK-1
buzuKa u
TEPMOJUHAMHKA
Hroro 3a cemectp| 6 4 4 4 10 95 123
2 cemecTp
3 DAEKTpUYECTBO U 2 2 4 4 4 49 65 OIIK-1, OIIK-2
MarHeTu3m
4 DnexTpuyeckue 2 1 - 4 17 24 OIIK-1
KoJie0aHusl U BOJHBI
5 BonHoBas onTuka 2 1 4 4 43 54 OIIK-1, OIIK-2
Uroro 3a cemectp| 6 4 8 4 12 109 143
3 cemecTp
6 AtoMHas pu3nKa. 4 3 8 4 8 79 106 OIIK-1, OIIK-2
BBenenue B ¢puzuky
TBEPJIOTO TeyIa
7 SAnepHas pusuka 2 1 - 4 28 35 OIIK-1
Uroro 3a cemectp| 6 4 8 4 12 | 107 141
Uroro| 18 12 20 12 34 | 311 407
5.2. Conep:xanue pa3ienoB (TeM) TUCHHIINHBI
Coneprkanue pa3iesioB (TeM) IUCIUILTAHBI IPUBEACHO B Ta0IuIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieiaoB (TeM) TUCITUTLIMHBI
Hasparuia paszenon Copneprkanue paszienos (TeM) JUCLUIIIUHBI FEEZ?E;Z:EEI? CPIL | @opunpyewsie
(TCM) JHUCIHUITINHBI 33.H$ITPI51), q 9 KOMIICTCHIITMHN
1 cemecTp
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1 MexaHuka

Mertop koopauHat. Bexropsl. OnpeneneHust NepBUYHbIX GU3UUECKUX TEPMUHOB.
Cucrema koopauHat. CKOPOCTh U yCKOpeHHUE. VI3MeHeHnEe KOOPIMHATEI KaK
HHTETpal oT cKkopocTr. O000IIEHNEe Ha CiTydall TPEXMEPHOTO IBIKEHHSA. BekTOpHI.
BexropHas anrebpa. Kunemaruka MatepuanbHoii Touku. CKOPOCTb H YCKOPEHHE MPH
KPUBOJIMHEHHOM ABMKEeHUH. BexTopHoe npoussenenue. Kunemaruka
BPAIIATENbHOTO ABIKCHUS. JIBIKeHHe Tela, OpPOIIEHHOTO 10| YIJIOM K TOPH30HTY.
3akonsl aBikenus. [lonsitue cunel. Bropoii 3axon Hetotona. Macca. Tpetnii 3akoH
Helotona. MHepuuanbsHble cucTeMbl oTcuera. HennepryaabHble CUCTEMBI OTCUETA.
[puaimn otHocuTenbHOCTH ["ammnes. Ilpumeps! pasnnusbIx cuit. Vimimynsc n
sHeprus. LlenTp uHepunu (LeHTp Macc) NpoTsHKeHHOTo Tena. OnpeneneHne
TOJIOKEHUS LICHTPA MacC y MPOCThIX Tell. MMmiybe Tena. Mexanuueckast padora u
KuHeTH4eckast sHeprust. KoncepBarusHble cuitbl. [loTeHIManbHas SHEPTHSL.
I'paguent. 3akoH COXpaHEHUS] MEXaHIMIECKOi YHeprui. CTOIKHOBEHHE JBYX YaCTHII.
BHyTpeHHsIs 9Heprus MexaHH4ecKkol cucteMsl. Kiaccugukaius napHsix
CTOJIKHOBEHUI. AOCOJIOTHO YIIPYTHil IEHTPAIBHBIN (JJ000BOI) yaap. AGCOIIOTHO
Heynpyruit ynap. CronkHoBeHne B C-cucteme. AOCOIIOTHO YIPYTHIA
HELeHTPAIbHBIN yrap. Mexanuka xxuakocTy. 3akoH [lackans. ['mapocratndeckoe
nasnenue. Cuna Apxumena. CTaloHapHOE TEUEHUE HeabHOH KUIKOCTH.
IIpumeps! ucnonbp3zoBanus ypaBHeHHs bepryiu. Bsskoe Tpenue. TedueHnue BsI3Koit
xuakocty 1o Tpy6e. TypOynentnoe Teuenue. Yucno Pelinonbaca. Critbt
CONPOTHBIICHUS IIPU JIBIXKCHHUHU TEJI B BA3KOW KUIKOCTH. YIPYTHe CBOIMCTBA
TBepAbIX Tel. Hanpspkenue u neopmarus. 3akon ['yka. Momyns OHra n
otHouenue [lyaccona. DHeprus ynpyroi nedopmarmu cpessl. BcectoponHee
cxarue. Jlehopmarus cxxatus 3aKperuieHHoro crepskHs. Tepmuueckas nedopmauust
TBepAbIX Tel. Jlepopmanms casura. Jlnaamuka TBeporo teaa. MOMEHT HHEPIIAT
TBEPAOTO Tesla. MOMEHTHI HHEPIUY HEKOTOPBIX IPOCTHIX Tel. MOMEHT CHIIBIL.
MomeHT umItyibcea. JIuHaMuKa BpalaTeabHoro JBrkeHus. CkaTblBaHUE KPYTIoro
TeJa ¢ HAaKJIOHHOW IIocKocTH. TpexMepHoe BpallleHHe TBEP/BIX Tell. TeH30p
MOMEHTA HHEPIUH TBEPJOTO Tena. DHEPTHI K MOMEHT HMITyJIbca HECUMMETPUIHOTO
tena. ['mpockon. Lentpobexnsie cuitbl 1 cuinbl Kopuonuca. Cuna BceMUpHOToO
TATOTCHUs. 3aKOH BCEMHUpPHOTO TsaroteHus Hptotona. ['paButanus BoIM3u
npoTsbkeHHbIX Tel. [IpummBHbIe cunbl. 3agada Kemrepa. [TapamMeTps! ammmnTHaeckux
OpOuUT. ANTOPUTM pacueTa TPAeKTOpUH HeOecHOro Tena. 'apMoHnueckue KoaeOaHus.
Mausle Kone6anus. DHeprus koaedaTesbHOro ABHxKeHUs. Cl10kKeHne 0HOMEPHBIX
konebanuil. buenns. CrnoxxeHne B3aNMHO NEPIEHINKYJIAPHBIX KoJIeOaHUH.
Konebanus cBsi3aHHBIX MassTHUKOB. [IpuHIMN oTHOCHTENbHOCTH. CKOPOCTH CBETA U
nocrynar OinmTeiina. [IpeodpazoBanus JlopeHua. Ciencrsus npeodpa3oBanuii
Jlopenna. OTHOCHTEIIBHOCTD OJJTHOBPEMEHHOCTH. OTHOCHTEIIBHOCTb JJIMH OTPE3KOB.
OTHOCUTENBHOCTD TIPOMEIKYTKOB BPEMEHH MeX1y coObITHAMU. ClloXeHHEe
ckopoctei. AGeppanus cBeta. PensiTuBUCTCKast AMHAMUKA. PensTuBUCTCKUiA
HMITYJIbC. DHEPrHsl PEIATUBUCTCKUX YaCTUL. 3aKOH COXPAaHEHHs ITOJHON SHEPTHH.
Heynpyroe cTonkHOBEHHE ABYX PENATHBUCTCKHX YacTHIl. YeThIpexMepHOe
npocTpaHcTBO-BpeMsi. CraisipHoe npousBeacHue 4-BekTopoB. Ontrdeckuil ¢ ekt
Hormnepa.

OIIK-1, OTIK-2

Hroro
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2 MonexynspHas
¢u3uka n
TEePMOINHAMHKA

MOJ’IeKyJ’IﬂpHO-KI/IHeTI/I‘{eCKaH TCOpPU BCIICCTBA. OCHOBHBIE TIOJIOKEHHS
MOJIEKYJIIPHO-KMHETHUECKON Teopur. HeKkoTopble NOHATHS TEOPUU BEPOSTHOCTH.
[TnotHOCTH pacmpeneneHns BepoaTHOCTH. Bpems n mummHa cBoboHOTO Tpodera
Mouiekyl B rase. [Ipoueccel nepeHoca. KoagduuueHts! nepesoca B rase.
Pacnipesenenue sHeprun Mex /1y MoJIeKyJaMH BelllecTBa. PaBHOBeCHOE COCTOsIHUE
CTaTHCTHYECKOi cucTeMbl. CTeneHn cBOOOIBI CIIOXKHOM crcTeMbl. Pacnipenenenue
Makcgema. Cpegaue 3HadeHus pacnpenenenuss Makcseuia. OnsiT LltepHa.
YpaBHEHUE COCTOSHUS UAEANBHOrO rasa. JlaBieHue uaealbHOro ra3a Ha TBEpAyIo
CTEHKY. YpaBHEHHUE COCTOSHHMS HICAIBHOrO ra3a. bapomerpuueckas gopmyia.
BayTtpennss sHeprus ra3a. Anuabatndeckuii mpouecc. ['a30Bbie 3aKOHBL.
TennoemkocTs naeanbHoro rasa. [lpunnumns: TepmoauHamMuky. TepMoanHaMUYECKHit
MeTo[]. PaBHOBECHBIE COCTOSHHS M paBHOBECHBIE Ipoliecchl. [IpuHINI TeMIepaTypsl.
[puaIwn sHTpOonIMH. AGCOTIOTHAS TeMIepaTypa 1 abcomroTHas SHTponus. [IpuHInI
9HEPrHH: TeIIoTa U pabota. AHanornu mexay napamerpamu P—V u T-S. OcHoBHOE
TEPMOAMHAMHYECKOE TOXXAECTBO. M30mapaMeTpuyeckue mpoueccsl HaeaabHOro rasa.
N3zotepmuueckuii npouecc. M3oxopudeckuii npouecc. M3obapuyeckuii mporecc.
Anuabarnueckuii mporece. [lomurponnueckuii nporecc. Bropoe nauano
TepMoanHamuku. Llukinnyeckue (kpyrossie) npoueccsl. LIuki au3essHoro
nsuratens. [{uxn Kapro. Bo3pacTanue sHTponun B mporieccax BEIPaBHHBAHUS.
3aKOH BO3pacTaHUsI DHTPOITHU U HEOOPATUMOCTh. PeanbHble Ta3bl. YpaBHEeHHE
cocTostHuA rasza Ban-nep-Baansca. M3otepma Ban-nep-Baansca. Kpurtnueckoe
COCTOSIHHE BellecTBa. BHyTpeHHss sHeprus ra3a Ban-nep-Baansca. [Iponecc
Jxoyns—Tomcona. ®a3oBsie mepexosl. UTo Takoe (ha3oBblil mepexon.
Tepmonunamuueckuii noreHuuan ['nd6ca. PaBHoBecue (a3 UMCTOro BElLIECTBA.
Vpasuenue Knanelipona—Kiaysuyca. Mcniapenue-konaeHcanus Boasl. TpoiiHas
TOYKA BellecTBa. TemmnepaTypHsie mkaisl. Kpucrammmyeckue MoauduKannm
TBEPABIX BCIIECTB. HOBerHOCTHOC HaTsDHKCHHUC. HOBCpXHOCTHaﬂ OHEpTUs
KOHJIGHCHPOBaHHOH (pa3bl. KamenbHbIH METOI ONpeaeIeHns TOBEPXHOCTHO
SHepruu. JlaBneHue 1Mo/ HCKPUBIEHHON TOBEPXHOCTHIO0. ['paHnIa pasaena Tpex
BemecT. KpaeBoit yron. Kanmuispusle siBnenus. Kanwiispable U TOBepXHOCTHBIE
siBJIeHHA B pupoze. OOIue cBOMCTBa KUIKUX pacTBOpoB. ObIiee moHsITHE
pactBopa. UneanpHble pacTtBopsl. Temnora pactBopenus. [Tpunnun Jle Ilarense.
3aBUCHMOCTh XMMHYECKOTO MOTEHIIMAJIAa OT KOHIIEHTpaluu. PacTBop HeneTy4yero
BeniecTBa. OCMOTHYECKOE JaBICHUE

OIIK-1

Hroro

Hroro 3a cemectp

2 cemecTp
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3 DeKTpUYecTBO U
MarHeTH3M

DJekTpuyecKoe 1oje B Bakyyme. DIeKTpuueckuii 3apsj B Bakyyme. 3akoH Kyiona.
HamnpspkeHHOCTB 371ekTpryeckoro nois. [Ipuniun cyneprnosuruu. [Tonstie noroka.
Teopema I'aycca. Beruncnenue noneit ¢ nomornisto Teopemsl ['aycca. Ilose
GECKOHEUYHOM OJHOPOAHO 3apsKEHHOI MII0cKoCTH. [lone aByX paBHOMEpPHO
3apspKEHHBIX M10ckocTel. [Tone 6ecKoHEYHO JUIMHHOTO 3apsKEHHOT0 LHIMHIPA.
Tone 3apspxenHol mycroTtenoit chepsl. [lone 00beMHO 3apsbkeHHOTO miapa. Pabora
TIPY MIEpEMETIICHUH 3apsKEHHBIX 9acTHIl B aJleKTpudeckoM nose. Teopema o
nupKynsanuu Bexktopa E. IToTennuan anekrpocraTdeckoro noius. Csask MeXIy
HaIpsHKEHHOCTHIO ITOJISL ¥ MOTEHIIMAIOM. DKBHIIOTCHIIMAIBHBIC TOBEPXHOCTH. Pacuer
MOTEHIMAIOB MIPOCTEHIINX IMEKTpOCTaTHIECKUX nonei. [Tpumeps! BerancieHus
Pa3sHOCTH MOTEHINANOB. DIEKTPUUECKOE T10JI€ AUTOIS. J{UMOoIb B 21eKTpUIECKOM
ojie. DIEeKTPUYECKOe MoJIe B AUAIICKTPUKaX. [1ospHbIe ¥ HENOJISIPHBIE MOJICKYJIBI.
Honsapuzanus auanektpukoB. CBsa3aHHBIE 3apsaasl. OTHOCHTENbHAS ANICKTPHUICCKAs
NPOHUIAEMOCTh. BEKTOp 371EKTPHUECKOro CMELeHHS.

Teopema I'aycca Juis BEKTOpa JICKTPUYECKOTO CMEIICHUS. Y CIIOBHS Ha TPaHHULIE
pasnena AByX QU3NEeKTpuKoB. CerHeTodeKTpuKy. [IpoBOIHUKN B 3IIEKTPHUECKOM
none. Pacmipenienenue 21eKTPHYECKUX 3apA0B Ha MpoBoAHUKe. HanpskeHHOCTD
110J1s1 BOJIU3H IIOBEPXHOCTH 3apsKEHHOTO IPOBOAHHKA. DIEKTPOEMKOCTD
yemuHeHHOT0 npoBoaHNKa. KorneHcaTopsl. CoennHeHHEe KOHIEHCATOPOB. DHEPTH
3apsHKEHHOTO KOHJIGHCAaTOpa. DHEPrUs JNIEeKTPUIECKOT0 Mous. DHeprus
B3aUMOJICHCTBHS TOUEUHBIX 3apsiioB. II0CTOSIHHBII 21eKTPUYECKUl TOK.
OnexTpuyeckuil TOK. IITOTHOCTE TOKA. YpaBHEHNE HEMPEPHIBHOCTH.
OnextpoaBmxkymas cuwia. [lagenne Hanpspxenus. PazHocTs noteHnuanos. 3akoH
Owma. ConporuBienue npoBoAHUKOB. 3akoH OMa B qudepeHuansHoi Gopme.
CBepXmpoBoAUMOCTh. MoIHOCTE ToKa. 3akoH J[xoyns—IJlenna. [Ipasuna
Kupxroda st merneit mocTossHHOTO TOKa. DJIEKTPHUYECKHUiT TOK B BaKyyMe.
DJIeKTpUYECKU TOK B ra3ax. MarHuTHoOE 10Jie B BakyyMe. MarHuTHoOe 1oJe.
MarautHas naayknus. Cuinossle JTuHAH. [IpuHIun cynepno3unuy. 3akoH
brno—Casapa—IJlamnaca. [Ipumenenne 3akona bno—CaBapa k pacdeTy MarHUTHBIX
nosieit. MarHuTHoe 1osie NpsMoro Toka. MarHuTHOE 1ojie KpyroBoro Toka.
Mar=uTtHOe nosne JBrKymerocs 3apsna. Cuia, qeficTByromas Ha TOK B MarHUTHOM
noste. Cuna Ammiepa. JlelicTBie MarHUTHOTO TOJIS Ha paMKy ¢ TokoM. Cuna Jlopenma.
JIBr>KeHHE 3apsHKEHHOM YacTULbl B OAHOPOAHOM MarHUTHOM mnosne. Dddext Xomia.
IoTok BekTOpa MarHUTHOW MHAYKIMHK. LIUpKyJIsAIKs BEKTOpa MArHUTHON MHITYKIHH.
Pabora, coBepiraemast Ipy NepeMeIeHHH TOKAa B MArHUTHOM Tosie. MarHuTHoe moie
cojieHonja. MarHuTHOE 1ojie TOpouia. MarHUTHOE 10JIe B BEIIECTBE.
Hamarnu4nsanue mMaruetuka. MosekysspHble TOKU. HanpsskeHHOCTh MarHUTHOTO
noist. OTHOCUTENTbHAS. MAaTHUTHASI IPOHHUIIAEMOCTh. MarHUTHBIE CBOWCTBA BEIECTBA.
Bunsr maraetnkoB. @eppoMaraeTu3M. Y CIOBHS Ha TPAHHUIIE IBYX MarHeTHKOB.
DJeKTpOMAarHUTHAs MHAYKIUS. SIBICHUE 3JIEKTPOMArHUTHON HHTYKIUH.
Onexrpoasrmkymas cwia nHayknun (3J1C). [Ipupona D/1C unayknuu. SBnenne
camonuaykin. Uaaykrusaocts. Tokn @yko. Ckun-3¢dext. Tok npH 3aMbIKaHUU 1
Ppa3MbIKaHUU LCIIH, co;[ep)KaLuei/i UHAYKTUBHOCTD. Bzaumnas UHAYKIUA.
WHnykTHBHOCTB TpaHchopMaTopa. DHEprus MarHUTHOTO ToJisi. Buxpesoe
anekTpudeckoe none. Tok cmenienus. Ilonuelii Tok. YpaBHeHus Makcsesuia.

OIIK-1, OIIK-2

Hroro

4 DnexTpryecKre
KOJIeOaHHs M BOJIHBI

Onexkrpudeckue konebanust. OOmue cBegeHus o kKonedbanmsax. KBasnucrammonapaeie
ToKH. CBOOO/JHBIC rApMOHHYECKUE KOJIeOaHUs B KOHTYpe 03 aKTHBHOTO
comnpoTuBieHUs. CBOOOHBIC 3aTYXAIONIHNE SIEKTPUICCKUE KOICOAHHS.
BrIHyXIeHHBIC dMeKTpuiecKue kKonebanus. Pesonanc. MomHocCTh, BeIAEIsIEMas B
LIETU IEPEMEHHOT0 TOKa. DJIEKTPOMarHuTHEIE BOJHEL [ eHeparus
JIEKTPOMArHUTHBIX BOJH. /{uddepeHnnanbHoe ypaBHEHUE IIEKTPOMarHUTHOM
BoutHBL. [lucniepcus BonH. dazoBas U rpymoBasi CKOpOCTh. DHEPTHS M UMITYIIEC
JNIEKTPOMArHUTHOTO T10J1sl. B3anMoeiicTBre 3/IeKTPOMarHUTHBIX BOJIH C BELIECTBOM.

OIIK-1

Hroro

5 BosiHOBast onTuKa

PasBuTHe npencTaBieHuii o mpupoae ceera. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTD
cBeToBbIX BosH. MHTepdepenuus cera. OnbiT FOnra. MurepdepeHuns B TOHKUX
mieHkax. [lonocsl paBHOTO HaKJIOHA U PaBHOH TONLIMHEL 3epkana PpeHes.
bunpusma ®penenst. [Ipumenenue nunreppepeniun. [IpocserneHue onTuky.
Hurepdepomerpsl. Muoroimyueas unrepdepennus. Judpakuus csera. [Ipuniumn
Ioiirenca—®penemns. Merox 30u Openenst. Judpakiust Openens Ha KPyTriaoMm
OTBEpPCTUH U AucKe. MeTo rpaguieckoro BEIYHCICHUS pe3yIbTHPYIOIeH
amIuTy bl Judpakiys Ha KpYTiIoM Herpo3pauyHoM aucke. Judpaxius
Dpaynrodepa Ha menu. JAudpakius Ppaynrodepa Ha 1uppakIMOHHON peleTke.
Judpakuus Ha IpOCTPaHCTBEHHOI pemeTke. Paspemmaromas crioco6HOCTh
onTuueckux npuodopos. [Ipuniumns! rosorpaduu. Ilonspusamnus ceta.
EcrecTBenHslil 1 nosApu3oBaHHbIi cBeT. CTeneHb noispu3anuy. 3akoH Maioca.
Ionstipuzanus npu oTpaXKeHUM M NpeoMiIeHu . J{BoitHOe jTydenpenomieHue.
IMonstpuzanronnsie npudopsl. Bpamenue miockoctu nonsipusanuu. Murepdepenuns
MOJIAPU30BAHHBIX JIydeH.

OIIK-1, OIIK-2

Hroro

Hrtoro 3a CEMECTpP

3 cemecTp
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6 AtomHas (u3nKa.
Beenenue B husuky
TBEpPZOTO Teja

KBanroBas onTrka. JIloMHHECIIEHIIUS U TETIOBOE M3Iy4eHHE. 3aKOHBI TEIIOBOTO
n3inyyenus. 3akoH Kupxroga. 3akon Crepana—bonbimana. 3akoH CMEILCHUS
Buna. ®opmyna [Tnanka. Buemnnit potoaddekxrt. TopMo3HOE peHTIEHOBCKOE
n3nydenue. Poronsl. Iddexr Komnrona. Jlasnenue cera. J[BoiicTBeHHas pHpoaa
cBeta. AToMHas pu3MKa (3JIeMEHTapHas TeOpHs aToMa). 3aKOHOMEPHOCTH B
aToMHBIX criekTpax. @opmyna banemepa. Sneprast Mmozxens atoma Pesepdopaa.
OnemenrtapHas Teopust bopa. Omeit @panka u ['epria. DneMeHTH KBAaHTOBOM
MexaHuku. ['nnoresa ne bpoiinsa. DxcnepuMeHTanbHOE 10Ka3aTeNIbCTBO THUIIOTE3HI JIe
Bpotis. [punnwm Heonpenenennocty [ elizenOepra. CiieACTBYS, BBITEKAIONIHE 13
COOTHOILECHHUS HEOTIPEAEeTICHHOCTEH. DIEKTPOHBI B AIEKTPOHHO-ITy4eBOH TPyOKe.
EcrecTBeHHas IIMPUHA CIICKTPAIBHBIX JIMHUN aToMa. [IpUHIMIT TONOIHUTEIBHOCTH
Bopa. BotHoBoe ypaBuenue [lIpénunrepa. ®uzndeckuii cMBICT -(YHKIUH.
KBaHTOBaHNE YHEPTUH YaCTUIEI B OJHOMEPHOI MOTEHINATBHOM AMe. TyHHENbHbIH
a¢dekt. Oneparopsl — anmnapar KBaHTOBOW MexaHUKH. CpeHue 3HaYeHUsI. ATOM
BOJIOPOJia B KBAHTOBOW MEXaHUKE. DHEPTUs U KOOPMHATA JJICKTPOHA B aTOME.
Krnaccnaeckue npeacraBienns 06 opOUTAIBHBIX MATHUTHOM U MEXaHUYECKOM
MOMEHTaX 3JIEKTpOHA. MOMEHT UMITyJbca 3JIeKTpoHa B atome. [Ipoekius MoMeHTa
uMIyjabca. Moysib MOMEHTA UMITyJIbca. MarHUTHBIH MOMEHT 3JIEKTPOHA B aTOME.
CrnH 3nexTpoHa. [IpHHINIT TOXKIECTBEHHOCTH OJMHAKOBBIX YacTuIl. [IprHIuI
3anpera (ITaynn). Pacnipenenenune 3eKTpOHOB 110 SHEPreTHYECKUM YPOBHIM aToMa.
[TonmHble MeXaHUYECKUI U MAarHUTHBIM MOMEHTBI 3JICKTpOHA. MexaHuuecKuil 1
MarHUTHBI MOMEHTHI aToMOB. CriekTp aroMa Bogopoza. [Ipasuio orbopa npu
BHYTPHATOMHBIX ITepexoaax. ToHKas CTPYKTypa ypOBHEH BOJOPOIOIIOT00HBIX
aToMoB. [locTosiHHast TOHKOM cTpyKTYypbl. Dddexr 3eemana. Hopmanbusiit adpext
3eemana. AHOMAIBHBIH dQpekT 3eeMana. B3anmoelicTBre cBeTa ¢ BEIIECTBOM.
XapakTeprcTHIECKOe PeHTIeHOBCKoe m3nyueHne. Oxe-3¢dexrt. BeinyxaeHnoe
n3inyyenue. Jlazepsl. DneMeHThl (U3NYECKOM CTAaTUCTUKH. TepMOJMHAMUYECKUI U
CTaTHCTHYECKHUI CIIOCOOBI OIMCAHUS

KOJUIEKTHBA 9acTUIl. XUMHUeCKuil moTeHnnan. depMuoHs! n 6030HBI.
HeBbIposkeHHBIE U BBIPOXKICHHBIC KOIIEKTUBBI YacTULl. DYHKIMS pacipeiesieHus.
[Monstie o Gpa3oBOM MPOCTPAHCTBE MUKPOYACTHI] U €r0 KBaHTOBaHUH. [I1oTHOCTH
cocTostHIA. HeBBIPOXKIEHHOCTH H/IEaNbHOTO Ta3a U BEIPOJKACHHOCTD 3JIEKTPOHOB B
Metasuie. Temmneparypa BoipokaeHus. DyHKIus pacipeneneHus s
HEBBIPOXKAEHHOTO ra3a. @ynkuus pacnpeaenenns Makcsema—bonbiMana.
OyHKIUS pacIipeiesICHUs IS BBIPOXKJICHHOTO Ta3a (hepMuoHOB. DyHKIMA
pacnpenenenus @epmu—/lupaka. BnustHue TemnepaTypsl Ha pacripeeneHne
Depmu—/upaka. CpeHsis SHEPrus BLIPOXKICHHOrO ra3a GpepMuoHoB. JaBieHue
3NeKTpoHHOTrO0 rasza. OyHkus pacnpenenenus boze—OiHmTelHA. DIeKTpUYecKue
CBOMCTBa TBEpABIX Tell. CBA3b aTOMOB B TBEPIBIX TeNax (KpHcTayuiax). JuHamuka
3JIEKTPOHOB B KPUCTAININUECKOH perierke. D pexTuBHas Macca.
DJIEKTPOIPOBOJHOCTh METAJUIOB. DHEPreTHYECKUE 30HBI B KpUCTaJLIaX.
IMonynpoBoauuky. IIpuMecHas MpOBOAUMOCTB MOJIYIPOBOJHUKOB. OOpa3oBaHue 1
HOPHHLMI paboThl p-n-niepexona. [IpuHuuI paboTsl MOIYIPOBOAHMKOBOTO TPHOJA
(Tpansuctopa). Buytpennuit poroaddext (hoTornpoBoIMOCTS).
®dorosnexrpuaeckue npudopsl. Comneunsie 6arapen. CBeroaunonsl. PaboTa Beixona
951eKTpoHOB. KoHTaKkTHas pa3sHOCTh NOTEHIUANI0B. TepMOdIEKTPHUECKUE SBICHUS.
SBnenue 3eebOeka. SApnenue [lenbThe. TeroBbie cBOMCTBA TBEpABIX Tel. [ToHsTHE O
HOPMaJIbHBIX KoJIe0aHusAX pemeTkd. CIeKTp HOpMaIbHBIX KOJIeOaHHi PEHIeTKH.
Xapakrepuctudeckas Temneparypa Jebas. ["apmonudeckuii ocummuisitop. OOHOHBI.
TemnoemkocTs quanekTpukoB (teopus Jebast). TemmoeMKkocTh 3JeKTPOHHOTO ra3a
(TemII0eMKOCTh METAIIOB). TermnoBoe pacInpeHne TBEPBIX Tell.
TennonpoBoAHOCTE TBEPABIX TeI. TeIIONPOBOJHOCTD PEIIETKH (IUIIEKTPHKOB).
TennonpoBoaHOCTh MeTaLIOB. 3akoH Bunemana—®panna. CBepXIpoBOAUMOCTb.
OCHOBHBIE CBOICTBA CBEPXIIPOBOIHUKOB. [Iprpoaa cBepXIIpOBOJUMOCTH.
Kauectsennsie nonoxenns: BKIL-teopun. Dddexrsr [xo3edpcona.
BricokoTemneparypHas CBEpXIpOBOIUMOCTb. MarueTnsm Teepasix Tein. [Ipupona
MarHUTHBIX MOMEHTOB aToMOB. OCHOBHbIE CBOWCTBa (peppomarHeTrnkos. [Ipupona
CIIOHTAHHOH HAMarHUYEHHOCTH (PePPOMarHEeTHKOB. AHTH(HEPPOMArHETH3M.
Deppumaraetnzm. Oepputel.

OIIK-1, OTIK-2

Hroro

7 SAnepuas duzuka

ATtomuoe aapo. CoctaB siapa. XapakTepUCTUKU aTOMHOTO siipa. Pa3mepsl saep.
CriH sipa. Macca u SHeprus cBsA3M saep. Moeli aTOMHOTO siipa. SIaepHble CHITbL.
OCHOBHBIE CBOMCTBA SIIEPHBIX CHII. PaanoakTuBHOCTH. 3aKOH PafiOaKTUBHOTO
pacnaga. AToMHBIE 9achl. PaguoyriepoHelit METOJ] U3MEPEHHST BDEMEHHU.
AKXTHBHOCTB. Bujibl pacnianos siep. o-pacnan. f-pacman siep. y-pacuan saep.
Dobdext Méccbayapa. Snepubie peakuun. Obmme nonoxenus. [loporosast sHeprusi.
JHenenue snep. Tepmosinepusie peakiuu. [Ipodiemsl ynpasisieMol TepMOsIEpHOit
peakiuu. TepMosiiepHbIe peakuy B 3Be3/1aX. DJIEMEHTapHbIC YacTullbl. McTopus
OTKPBITHS 3JIEMEHTAPHBIX YacTHIl. CBONWCTBA U THUIIBI JIEMEHTAPHBIX YaCTHII.
Peaxiiy B3anMoieficTBUS 2IeMEHTapHBIX YaCTHILl. XapaKTepHCTHKA
B3aUMOJICHCTBUI 3JIEMEHTAPHBIX YacTHILl. ['paBUTALlMOHHOE B3aUMOJICHCTBUE.
DiekTpoMarHuTHOE B3auMojelcTre. CruipHoe B3aunmozeiicteue. Cnadoe
B3auMoOJeHcTBHE. EAMHCTBO MPHUPOABI 2JIEKTPOMAarHUTHBIX U CIIa0BIX
B3auMojelcTBui. KBapkoBast Mozienb CTpOSHHUS aJpOHOB.

OIIK-1

Hroro
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Hroro 3a cemectp 6

12

Hroro 18

34

5.3. KontposbHbIe padoThl

Buibl KOHTPOJIBHBIX pa0OT U YacChl Ha KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0OMIE 5.3.
Tabauma 5.3 — KoutpoasHblie paboTh

Ne .. Buapl KOHTPOIBHBIX PaboOT TpynoemMkocTs, 4 PopmHpyeMELe
KOMITETCHIIHI
1 cemecTp
1 |KontponbHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 OIIK-1
MIPOBEPKOI
2 |KonrtponbHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 OIIK-1
MIPOBEPKOI
Hroro 3a cemectp 4
2 cemecTp
3 |KourpoinbHas pabota 2 OIIK-1
4  |KontponsHas paboTa ¢ aBTOMaTU3UPOBAHHON 2 OIIK-1
MIPOBEPKOI
Hroro 3a cemectp 4
3 cemecTp
5 |KoHTposnbHas paboTa ¢ aBTOMAaTU3UPOBAHHOM 2 OIIK-1
MIPOBEPKOI
6 |KontponbHas paboTa ¢ aBTOMaTU3UPOBAHHON 2 OIIK-1
MIPOBEPKOI
Hroro 3a cemectp 4
Utoro 12
5.4. J1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Ta6mmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
itﬁ;‘ 23’;5;;?;12? HaumenoBanue naboparopubix padot | Tpy1oeMKocTh, 4 q;gﬁﬁ?fggr;;e
1 cemecTp
1 Mexanuka N3ydenue BpamarenbHOro u 4 OIIK-1, OIIK-2
MOCTYNATeJIbHOTO IB)KEHUM Ha
MaiuHe ATByJa
Hroro 4
Hroro 3a cemectp 4
2 cemecTp
3 DNEeKTPUYECTBO U Omnpenenenue yAaeIbHOTO 3apsiaa 4 OIIK-1, OIIK-2
MarHeTu3M AJIEKTPOHA METOI0M MarHeTpoHa
Hroro 4
5 BonHoBas onruka Nzydenne qudpakiiuu 1a3epHOTo 4 OIIK-1, OIIK-2
W3IIy4eHUS OT LIETN
Hroro 4
Hroro 3a cemectp 8
3 cemecTp
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6 AtomHas Qu3nKa. N3yuenue criekTpa aroma BOAOpOaA 4 OIIK-1, OIIK-2
Beenenue B Qpusuxy OrnpenenieHne MUPUHBI 3aIPEIIEHHON 4 OIIK-1, OIIK-2
TBCPAOro TCia 30HBI MMOJTYITPOBOJAHUKA TIO
TEeMIIepaTypHON 3aBUCHUMOCTH
00paTHOTO TOKa JAMOJIA
Hroro 8
Hroro 3a cemectp 8
Hroro 20

HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B TabmuIe 5.5.

5.5. lIpakTnyeckue 3aHATHS (CEMUHAPbI)

Ta6muma 5.5. — HaumeHoBaHMEe MPaKTUYECKUX 3aHATUH (CEMHUHAPOB)

Haszpanus pasznenos HaunmenoBanue npaktudeckux 3auatuii | Tpygoemkocts, | Dopmupyembie
(TemM) TUCIMIUIUHBI (cemuHapoB) q KOMITETCHITH
1 cemecTp
1 Mexanuka KunemaTtuka u n1MHaMHKa JBHKCHUS. 2 OIIK-1
Nmnynec u 3HEeprus. MexaHnuka *KuaKOoCTH.
Mexanuka tBepioro tena. Cuna
BCEMUPHOTO TATOTEHUS
lapmonmnueckue KoneOaHusl.
PenstuBnucTckas MexaHuHKa.
Hroro 2
2 MonekynspHas MonekysapHO-KHHETHYECKask TEOpUs 2 OIIK-1
buzuka u BEIIECTBA. Y PaBHEHUE COCTOSHUSA
TEPMOJUHAMHKA uaeanbHoOro rasa. [lepsoe u BTopoe Hauasno
TEPMOJUHAMUKH.
HUroro 2
Hroro 3a cemectp 4
2 cemecTp
3 DnexrpuuectBo 1 |3akoH Kynona. HanpsbkeHHOCTD U 2 OIIK-1
MarHeTu3m MIOTEHLIAAJ 3JIEKTPOCTATUYECKOTO.
[lepemenieHue NpoOBOIHUKOB C TOKOM U
3aps710B B MArHUTHOM TIOJIE.
Hroro 2
4 DnexTpuyeckue I'apMOHHYECKHE DIIEKTPUYECKHE OIIK-1
KoJie0aHusl M BOJHBI | KOJeOaHUsI. DIEKTPOMArHUTHBIE BOJHBL.
HUrtoro 1
5 BonnoBas ontuka | MuaTepdepennns creta. Judpaxius ceera. 1 OIIK-1
Hroro 1
Hroro 3a cemectp 4
3 cemecTp
6 AtomHas pusuka. | TeruoBoe usnydenue. Baemnuit 3 OIIK-1
Benenue B pusuky | porodddext. BonmHoBsie cBoiicTBa
TBEPJOTO Tea BemecTBa. COOTHOLIEHHE
HEOIPEECIEHHOCTEN.
Hroro 3
7 SAnepuas pusuka PagnoaktuBHOCTE. SAepHbIe peakuuu 1 OIIK-1
Hroro 1
Hroro 3a cemectp 4
10

CornacoeaHa Ha noptane Ne 81837




Hroro 12

5.6. KoHTposb caMocTOATE/IbHOM padoThl (KYpcoBOi NPOeKT / KypcoBasi padora)

He npeaycmoTpeHo yueOHBIM MIJIaHOM

5.7. CamocTosiTesibHas paboTa

Buasl caMmocTosTeNbHOM paboThL, TPYA0EMKOCTh U (POPMUPYEMble KOMIIETEHIIUU IPEICTABIIECHBI B

Tabnure 5.7.
Tabnuma 5.7. — Buabl caMmocToaTenbHON paboThl, TPYI0EMKOCTh U (HOPMHUPYEMble KOMIIETSHIIUN
Haszpanus N
Bunel camoctosarensHolt | Tpynoemkocts, | DopMupyembie
pasnesnos (Tem) paGoT! 4 KOMITETCHITHI DopMBI KOHTPOJIS
JUCIUTIAHBI
1 cemecTp
1 Mexanuka [ToaroroBka k 15 OIIK-1, OIIK-2 | JlabopaTopHas
naboparopHoil pabote pabota
Hanmcanwne otdera 1o 15 OIIK-1, OIIK-2 OTuyer 1o
nabopaTopHO# paboTe nabopaTopHOH
pabore
CamocTosiTeNIbHOE 32 OIIK-1, OIIK-2 | TecTtupoanue,
M3Yy4CHHE TeM (BOIIPOCOB) DK3aMeH
TEOPETUYECKON YaCTH
JUCIUTUTAHBI
[TpopaboTka IEKIIMOHHOTO 6 OIIK-1, OIIK-2 DK3aMeH
Marepuaia
ITonroroBska K 2 OIIK-1 KonTponbnas
KOHTPOJILHOH paboTe pabora
Uroro 70
2 MonekynsipHasi | CaMOCTOSITEIIbHOE 29 OIIK-1 TectupoBanue,
¢uzuka u U3y4eHHE TeM (BOIIPOCOB) OK3aMeH
TEPMOJMHAMHUKA |TEOPETUYECKON YaCTH
JUCTUTUTAHBI
[TpopaboTka JEKIIMOHHOTO 6 OIIK-1 DK3aMeH
MaTepuaia
[Togroroska k 2 OIIK-1 KonTponbHas
KOHTPOJIBHOU paboTe pabota
Uroro 37
Hroro 3a cemectp 107
[TonroroBka u cnaua 9 DK3aMeH
JK3aMeHa
2 cemecTp
11
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3 DOnextpuuectBo |Iloaroroska k 10 OIIK-1, OIIK-2 | JlaboparopHas
Y MarHeTusM naboparopHoil paboTe pabora
Hanucanne otuera no 15 OIIK-1, OIIK-2 Ortuer no
nabopaTopHoO# paboTe nabopaTopHOH
pabote
CamocTosiTeNIbHOE 20 OIIK-1, OIIK-2 | TecTtupoBanue,
U3y4eHHE TEM (BOIIPOCOB) DK3aMeH
TEOPETUYECKON YaCTH
JUCITUTLTAHBI
[IpopaboTka IEKIIMOHHOTO 10 OIIK-1, OIIK-2 DK3aMeH
Marepuaia
[ToaroroBka k 4 OIIK-1 KonTposnbhas
KOHTPOJILHOH paboTe pabora
Uroro 59
4 Dnexrpudeckue |CaMOCTOSITEIIBHOE 15 OIIK-1 TectupoBanue,
KoseOaHus U U3y4YeHHUe TeM (BOPOCOB) DK3aMeH
BOJTHBI TEOPETUICCKON YacTH
JUCTUTUTAHBI
[IpopaboTka TEKIIMOHHOTO 10 OIIK-1 DK3aMeH
MaTepuaia
IloaroroBka k 2 OIIK-1 Kontponbnas
KOHTPOJIbHOH paboTe pabota
Uroro 27
5 BonHoBas CamocTosiTeNbHOE 16 OIIK-1, OIIK-2 | TectupoBanue,
OTITHKA U3y4deHue TeM (BOPOCOB) DK3aMeH
TEOPETUYECKOMN YacTh
JUCIUTUTAHBI
[IpopaboTka TeKIIMOHHOTO 8 OIIK-1, OIIK-2 DK3aMeH
MaTepuaia
IToaroroBka k 2 OIIK-1 KonTposnbnas
KOHTPOJIbHOM pabote pabora
[ToaroToBka k 10 OIIK-1, OIIK-2 | JlabopaTopHas
nabopaTopHoO# paboTe pabora
Hanmncanue otyera no 15 OIIK-1, OIIK-2 Ortuer no
nabopaTopHoii paboTte nabopaTopHOI
pabote
Uroro 51
Hroro 3a cemectp 137
[Toxroroska u cnaua 9 DK3aMeH
JK3aMeHa
3 cemecTp
12
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6 AtomHast [ToaroroBka k 20 OIIK-1, OIIK-2 | JlaboparopHas
¢dusuka. nabopaTopHo# paboTe pabota
Beenenue B Hanmcanwne oTdera 1o 20 OIIK-1, OIIK-2 OTuer 1o
(usuKy TBEpAOrO | TaGopaTOpHOI paboTe nabopaTtopHoit
TeIa pabote
CaMOCTOSTEIIbHOE 30 OIIK-1, OIIK-2 TectupoBanue,
U3y4eHHE TEM (BOIIPOCOB) DK3aMeH
TEOPETUYECKON YaCTH
JUCITUTLTAHBI
[IpopaboTka IEKIIMOHHOTO 15 OIIK-1, OIIK-2 DK3aMeH
MaTepuaia
ITonroroBska K 9 OIIK-1 KonTposnbhas
KOHTPOJILHOH paboTe pabora
Uroro 94
7 SAnepHas CamocTodaTenabHOe 20 OIIK-1 TectupoBanue,
¢uznka U3y4eHHE TeM (BOIIPOCOB) OK3ameH
TEOPETUYECKON YaCTH
JUCTUTUTAHBI
[IpopaboTka TEKIIMOHHOTO 15 OIIK-1 DK3aMeH
MaTepuaia
ITogroroska k 8 OIIK-1 KonTponbHas
KOHTPOJIbHOH paboTe pabota
Uroro 43
Hroro 3a cemectp 137
[ToaroroBka u cnaua 9 DK3aMeH
JK3aMeHa
Uroro 408

5.8. CooTBeTcTBHE KOMNIETeHIUH, GOpMHPYEMBIX IPH U3YYEHUHU AUCHHUILIMHBI,
1 BHJ0B Y4eOHOIl 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH MPEICTABIICHO B Tabymiie 5.8.
Tabnuna 5.8 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB
4eOHOM 1eATeNbHOCTH

Buasl yueOHOM AesTenbHOCTH
dopmupyembie o
KOMTICTCHITHH Jlek. | Ilpak. | Jla6. Kowr.Pa6. | CPIT Cam. OPMBI KOHTPOJIS
3aH. | 3aH. | pao. pao.

OIIK-1 + + + + + +  |KontposbHas pabora,
JlaboparopHas pabota, OT4eT 1Mo
nabopaTopHoii pabote,
TectupoBanue, Jx3aMeH

OIIK-2 + + + +  |Jlaboparophas pabota, OTueT 1o
naboparopHoit padore,
TectupoBanue, Jk3aMeH

6. PeiiTuHroBasi cucreMa /Jisl OLlEHKH yCIIeBA€MOCTH 00y4arouxcs
PeittuHroBasi cuctema He UCIOJIb3YETCS
7. YueOHO-MeTOANYecKOe 1 MH(OPMAIITHOHHOE o0ecneyeHHue TUCIUTIIHHbI

7.1. OcHOBHas JqUTEpaTypa
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1. KossipeB A. B. Mexanunka: YueOnoe nocooue / KoseipeB A. B. - Tomck: 9ap Konrent, 2012. -
136 ¢. JocTtyn U3 NUYHOrO KaOWHETa CTyJaeHTa. [DIEeKTPOHHBIN pecypc]: — Pexum moctyma:
https://study.tusur.ru/study/library.

2. KossipeB A. B. Tepmoannamuka u MoeKysipHast ¢pusuka: YdueoHoe nmocoodue / Kosbiper A. B. -
Tomck: Db Kontent, 2012. - 114 ¢. JocTyn U3 nuyHOTO KaOWHETa CTyACHTA. [ DIEKTPOHHBIN pecypc]:
— Pesxxum mocryna: https://study.tusur.ru/study/library.

3. YyxkoB 1O. I1. DnekTpocTaTuka u maraetusMm: Yuebnoe nmocodue / Uyxkon 1O. I1. - Tomck:
Onb Konrenrt, 2014. - 140 c. locTyn u3 tnuHoro KabWHETa CTyACHTA. [ DJIIEKTPOHHBIN pecypc|: — Pexum
nocrtyna: https://study.tusur.ru/study/library.

4. Yyxkos 1O. I1. DnexkTpudeckue konedanus U BoJaHbI. BomHoBas ontuka: Y4ye6Hoe mocobue /
UyxkoB 0. I1. - Tomck: Db Kontent, 2014. - 110 ¢. JocTyn U3 Tu4HOTO KaOWMHETa CTYyJCHTA.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

5. MyxaueB B. A. Atomnas ¢usuka. Beenenue B pusuky tBepaoro rena: YuebHoe mocooue /
MyxaueB B. A. - Tomck : ®JIO TYCVYPa, 2014. — 164 c. Joctyn u3 JUYHOTO KaOMHETA CTYJICHTA.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

6. MyxaueB B. A. Snepnas pusuka: YuedbHoe nmocobue / Myxaue B. A. - Tomck: Db KonTenr,
2014. - 72 c. locTyn U3 IMYHOTO KaOWHETA CTyACHTA. [ DIEeKTPOHHBIN pecypc|: — Pexum moctymna:
https://study.tusur.ru/study/library.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. bounapes, b. B. Kypc obmeii ¢pusuku B 3 xu. Knura 1: mexanuka : yueOHUK 17 BY30B /
b. B. bonnapes, H. II. Kanamnukos, I'. I'. Cniupun. — 2-e uzn. — Mocksa : U3parensctso HOpaiir,
2024. — 353 c. JlocTyn U3 TMYHOrO KaOMHETa CTyJeHTa. [DNEeKTPpOHHBIN pecypc]: — Pexxum nocryna:
https://urait.ru/bcode/535752.

2. bonnapes, b. B. Kypc o6mieit ¢pusuku B 3 kH. KHrra 2: 31€KTpOMarHeTusM, ONTHUKa, KBAHTOBAs
¢usuka : yueOHuk s By3oB / b. B. bounapes, H. I1. Kanamnukos, I'. I'. Cniupun. — 2-e uzg. —
MockBa : U3znatensctBo FOpaiit, 2024. — 441 c. JlocTyn u3 IUYHOro KabWHETa CTyJEHTA.
[DnexTponHbIi pecypc]: — Pexum goctyna: https://urait.ru/bcode/535754.

3. bonpapes, b. B. Kypc o6meii ¢usuku B 3 xH. Knura 3: TepmoanHaMuka, cTaTUCTHYECKAS
¢dus3uka, ctpoeHue BemecTBa : yueOHuk s By3oB / b. B. bonmapes, H. Il. Kanamuukos,
I'. . Cniupun. — 2-e uzn. — Mocksa : M3narensctBo FOpaiit, 2023. — 369 c. JlocTyn u3 Iu4HOrO
KaOMHeTa CTyAeHTa. [ DNeKTpoHHBIN pecypc]: — Pexxum noctyna: https://urait.ru/bcode/532034.

4. CrpokoBckuil, E. A. ®u3uka aTOMHOTO siApa U 3J€MEHTAapHBIX YaCTHIl: OCHOBBI KUHEMATHKU :
yaeOHoe mocobue 11 By30B / E. A. CTpokoBckuii. — 3-e u3f., ucnp. u gon. — Mocksa : M3nareinscTBo
HOpaiit, 2024. — 355 c. locTyn u3 nuyHOro KabuHeTa cTyJeHTa. [ DIeKTpOoHHbIN pecypc]: — Pexum
nocrtyna: https://urait.ru/bcode/539221.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUeOHO-METOAUYECKHE MOCOOHSI

1. Bypnosuuun B.A., JIsuun A.B., KiumoB A.C. ®usuka-1 [DnexkTpoHHBII pecypc]:
METOAUYECKHE yKa3aHUs MO BBINOJHEHUIO JabopaTopHOil paboThl «l3ydeHue BpamaTeabHOTO H
IIOCTYTATEJbHOTO IBWKEHUH Ha MamnHe ATByzaa». — Tomck ®J10, TYCVYP, 2016. [focTyn u3 au4HOro
kaOuHeTa cTyAieHTa. [ DNeKTpoHHbIN pecypc]: — Pexkum noctyna: https://study.tusur.ru/study/library/.

2. MenoBuuk A. B. ®usuka. MeToauueckue yka3aHus 0 OpraHU3aIii CaMOCTOSITETbHON paboThI
: Meroaunueckue ykazanus / Menosauk A. B., Oxc E. M. - Tomck : 10, TYCVYP, 2018. — 22 c. Joctyn
M3 JUYHOTO KaOWHeTa CTylaeHTa. [DIekTpoHHBIH pecypc]|: — Pexum pgoctymna:
https://study.tusur.ru/study/library.

3. bypauesckuii 0. A., Knumo A. C. ®u3uka [DIeKTPOHHBIA pecypc|: METOAUYECKUE YKAa3aHUS
M0 BBIMOJHEHUIO JabopaTopHOU paboTel «OmpeneneHrue yAeabHOrO 3apsaaa 3JIEeKTPOHAa METOJIOM
marHetponay / FO. A. bypauesckuii, A. C. Knumos. — Tomck ®J10, TYCVYP, 2017. docTyn u3 TUYHOTO
kaOuHeTa cTyieHTa. [ DneKTpoHHbIN pecypc|: — Pexxum noctyna: https://study.tusur.ru/study/library.

4. Opnosckas JI. B., Knumos A. C. @u3nka [D1eKTpOHHBIN pecypc|: METOIUYECKUE YKAa3aHHUsI 1O
BBITIOJTHEHUIO J1abopaTopHOi paboThl «M3ydenne nudpakiuu J1a3epHOro u3nydeHus ot menun» / JI. B.
Opnosckas, A. C. Knumos. — Tomck @10, TYCVYP, 2017. HocTyn U3 TUYHOTO KaOMHETa CTyJEHTA.
[DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://study.tusur.ru/study/library.
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5. JlsipkoB B. A. u np. @usuka [ DIEKTpOHHBIN pecypc|: METOIMYECKHE YKa3aHUS 110 BBITTOJIHEHUIO
nabopatopHoit pabotsl «M3yuenue cnekrpa atoma Bogopona» / B. A. JIpipkoB, H. A. 3axapos, A. M.
Kupunnos, A. C. Knumos. — Tomck ®JIO, TYCVYP, 2017. locTyn U3 TUYHOTO KaOWHETA CTY/ICHTA.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

6. MyxauéB B. A., KnumoB A. C. ®u3uka [DJIEKTpOHHBINA pecypc]: METOAUYECKUE YKAa3aHUA 10
BBITIOJIHEHUIO JTabopaTopHOil paboThl «OmnpeneneHue MUPUHBI 3allPEIIeHHON 30HbI OTYTPOBOJIHUKA O
TEMIIEPaTypPHOH 3aBUCUMOCTH oOpaTHOro Toka auoaa» / B. A. Myxaués, A. C. Knumon. — Tomck ®J10O,
TYCVYP, 2017. Joctyn u3 nuyHOro KaOMHETa CTyJeHTa. [ DJIEKTPOHHBIN pecypc]: — Pexum goctymna:
https://study.tusur.ru/study/library.

7. Yyxxkos FO. I1. DnekTpocTaTika U MarHeTusm: YueOHo-MeToauueckoe mocooue / Hyxkos FO.
I1. - Tomck : DO, TYCYP, 2014 r — 131 c. JJocTyn U3 n1uyHOTrO KaOMHETA CTYJAEHTA. [ DJIEKTPOHHBIN
pecypc]: — Pexxum moctymna: https://study.tusur.ru/study/library.

8. UyxkxkoB [0. II. DnexTpoMarHuTHbele KoJiecOaHUS U BOJHBI. BonmHoBas onrTuka: YdueOHO-
Metonuueckoe nmocooue / Uyxkos FO. I1. - Tomck: ®JIO, TYCVYP, 2014. — 122 c. JlocTyn U3 TUYHOTO
KabWHEeTa CTyJieHTa. [ DNeKTpOHHBIN pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

9. MyxaueB B. A. ®usuka - 3. [Ipumepsl pemerus 3agad: YueOHO-MeTOAUUECKOE TTocooue /
MyxaueB B. A. - Tomck: ®JIO, TYCVP, 2014. — 51 c. locTyn U3 TUYHOTO KaOWHETa CTyACHTA.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

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

Y4eOHO-MeTOquUeCKHe MaTepUabl Ui CaMOCTOSTENIbHOM pabOoThl 00y4aIOIUXCs U3 YUCIA JIUI] C
OTPAaHMYEHHBIMH BO3MOXHOCTSAMHU 3J0pPOBbS WU HHBAJIHIOB NPEIOCTABISAIOTCS B (Qopmax,
alalITUPOBAHHBIX K OIPAHUYCHUSIM MX 3JI0POBbS M BOCHPUSITHS MH(POPMAIHH.

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. UHoe yueOHO-MeTOAUYECKOE oOecniedeHne

1. Cmeranun C.B., Ko3bipeB A.B. ®usuka-1 [DnekTpoHHbIA pecypc]: anekTponnsiid kype / C.B.
Cwmetanus, A.B. Kossipes - Tomck TYCYP, ®J10, 2012 (noctyn U3 TUYHOTO KaOMHETA CTY/ICHTA) .

2. Yyxkos 1O. II. ®usuka-2 [DnexkTpoHHBbIN pecypc]: anekTpoHHbii Kype / FO. I1. UyxkoB. —
Tomck TYCVYP, ®J10, 2015. (mocTym U3 TMYHOTO KaOWHETa CTYICHTA) .

3. MyxaueB B. A. ®usuka-3 [DnaeKTpOHHBINA pecypc]: aneKTpoHHbINA Kypc / B. A. MyxaueB. —
Tomck TYCVYP, ®J10, 2015. (mocTym U3 TMYHOTO KaOWHETa CTYICHTA) .

7.5. CoBpeMeHHbIe TPpo(eccHoHATIBbHBIE 0a3bI JAHHBIX
U MH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00palaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

2. DBC «lOpaiiT»: BUPTYyadbHBIA YUTATBHBIN 321 Y4€OHUKOB U y4eOHBIX TOCOOMIA OT aBTOPOB U3
Benymux By30B Poccun ( https://urait.ru/ ). locTyn u3 TMYHOTO KaOMHETA CTYACHTA.

3. OBC «JlaHb»: DIEKTPOHHO-OMOIMOTEYHass cucTeMa wusnateilbcTBa «Jlauby (
https://e.lanbook.com/ ). Jloctyn u3 tuyHOTO KaOUHETA CTYACHTA.

4. XKypHan TexHHUECKOH (PU3UKU — OJMH U3 CTapeHIux Guzndeckux xkypHano Poccuu. OH ObL1
ocHoBaH B 1931 rogy A. @. HUodde 1 mo cBoeMy coepKaHUIO ¢ CaMOTO Havasa CIyKUI aHaJIOroM
amepukaHckoro Journal of Applied Physics, ocHOBaHHOTO OZHOBPEMEHHO. DJIEKTPOHHBIE BEPCHHU
xKypHaoB ¢ 1997 roga www.ioffe.ru [leprogudaHOCTh BBIXO/Ia B CBET — exKeMecsiuHO. JlocTyn cBOOOIHBIH
https://journals.ioffe.ru/.
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8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnevyeHre JUCHUIITIHHbI

8.1. O0mue TpedOBaHUS K MATEPHAJBLHO-TEXHHYECKOMY M MPOrPAMMHOMY 00ecne4eHHI0
AUCHUTLTUHBI

YuyeOHblE ayqUTOPHUHU MJIsi NPOBEACHUS 3aHATHUH J1abOpaTOpPHOro THUMA, TPYNIOBBIX U
WHAUBUIYAJIbHBIX KOHCYJIbTAUMN, TEKYIIETO0 KOHTPOJSI M MNPOMEKYTOUHOH aTTeCTalUH, I
CaMOCTOSITENIbHOW pabOThl CTYAEHTOB

634034, Tomckast obnacts, r. Tomck, Bepmununa ynuia, 1. 74, 207 ayza.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- BeG-xamepa - 6 mt.;

- Hayurauku ¢ MuUKpo(oHOM - 6 mIT.;

- Kommuiekt ciennanu3upoBanHoi yueOHoOM Meben;

- PaGouee mecTo mpemnogaBaTels.

[IporpammHoe obecnieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security ans Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MaTepI/laJ'II)HO-TeXHI/I'-leCKOC H nMporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE M0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6mactsb, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHMUs
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IIPpOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
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npuema/mnepeaadyn yueOHoM nHGOpMaIMU B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYEHUS IS

JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAUMH U3YUeHUsl
JUCIUTINHBI

9.1. Conep:xaHue OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS

U MPOMEKYTOYHOM aTTecTaluu

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHON
KOMIIETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Ha3Ba2E’;§§;ﬁj:$: (rem) igﬁlﬁ:f g;r;: ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
1 Mexanunka OIIK-1, OIIK-2  |KoHTponbHas [IpumepHBIil nepeueHb
pabota BapUaAHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
Jlaboparopnas Tewmbl 1abopaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb IK3aMEHALIMOHHBIX
BOIIPOCOB
Otuer 1o Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOH
pabote
2 MonekynsipHaas pusmnka u OIIK-1 KonTponbsHas [IpumepHsIil nEpeYEHb
TEpPMOJIMHAMUKA pabota BAapUAHTOB (3aJ]aHUI)
KOHTPOJIBHBIX PaboT
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
3 OnextpuuectBo u MarHeTusm |OIIK-1, OIIK-2 |KontponbHas [IpumepHBIil nepeyeHb
pabota BAapUAHTOB (3aJjaHUI)
KOHTPOJIBHBIX PadoOT
JlaboparopHas Tembl 1abopaTopHbIX pabOT
pabota
TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
4 Dnexrpudeckue konedanus u | OITK-1 Konrtponbhas [IpumepHsIil nEpEYEHD
BOJIHBI pabota BapUaHTOB (3aaHUM)
KOHTPOJIbHBIX padoT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX

BOITPOCOB
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5 BosiHOBas onTuka OIIK-1, OIIK-2  |KoHTponbHas [IpumepHBIil nepeyeHb
pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
6 Atomuas ¢usuka. Beenenue B |OIIK-1, OIIK-2 |KonTposbhas IIpuMepHBIil IepeyeHb
(bu3KKy TBEPIOTO Tena pabota BApUAHTOB (3aJaHUI)
KOHTPOJIbHBIX padoT
JlabopaTopHas Tewmbl 1ab0paToOpHBIX PabOT
pabora
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
Oruer o Temb! mabopaTopHBIX padoT
nabopaTtopHOit
pabote
7 Snepuast pusuka OIIK-1 KoHntpoinbHas [IpumepHbIil nepeyeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX paboT
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX

BOITPOCOB

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JTUCLUILINHE
dopmynrpoBKa TpeOOBaHUH K cTeneHH c(hOPMUPOBAHHOCTH
Onenka Bbannet 33 OM IUTAHUPYEMBIX PE3yIbTaTOB 00yUEHUs
3HATh YMEThb BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyJOBIIETBOPUTENIBHO) | MAKCUMAIbHOMU | UJIU ()parMeHTapHBIE YMEHUH U HABbIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE pUMEHEHHE
yMEHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEIIHO, B LIEJIOM
(YAOBIETBOPUTEINILHO) 69% ot CTPYKTYPHUPOBaHHbIE HO He yCIIELIHOE, HO He
MaKCHUMaJbHOM 3HaHUS CHUCTEMAaTHUYECKH | CUCTEMAaTHYEeCKOe
CYMMBI 0aJI0B OCYILIECTBIIIEMOE pUMEHEHNe
yMEHHue HABBIKOB

CornacoBaHa Ha noptane Ne 81837 18



4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

(HEeyAOBIIETBOPUTEINIHHO)

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

WITH

3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBIC MMPU3HAKH WM TEPMHUHBI U3y9IaeMOTO dJIEMEHTA COACPKAHMS, X
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX WITU CXeMaX M 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

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

4 (xopor11o)

3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

1.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

Touka NBMKETCS U3 IEHTPa CHUPATH C paBHOMEPHO yOBIBaOIIEeH CKOpocThio. [Ipu aTOM
BEJIMYMHA [IOJTHOTO YCKOPEHHUS TOUKH ...
a) YMCHBIIIAeTCs
0) yBeTUIMBaCTCSA
B) HE U3MCHSETCS
T') paBHA HYJIIO

. Ha aGcomoTHO TBEpAOE TENO AEHCTBYET MOCTOSHHBIM MOMEHT cuil. Kakue u3 mepedncieHHbIX

HIKE BEJIMYMH U3MEHSIOTCS 110 JIMHEHHOMY 3aKOHY?
a) yrjioBasi CKOPOCTb U yTJI0BOE YCKOPEHHE

0) MOMEHT WHEPITUU U MOMEHT UMITYJIbCa

B) YIJIOBasi CKOPOCTh 1 MOMEHT UHEPLIUU

T') yIJ0Basi CKOPOCTb U MOMEHT UMITYJIbCa

. Benmnunna MoMeHTa UMITyJIbCa TEJa U3MEHSETCS C TCUCHHEM BPEMEHHM 1Mo 3akoHy L=t(t+2) (B

enquannax CU). Eciu B MOMEHT BpeMeHHU 2 ¢ YIJI0OBO€ YCKOPEHUE COCTaBIAeT 3 paa/c’2, To
MOMEHT uHepiuu Tena (B eqununax CH) paseH...
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a)2
0) 1
B) 0.5
r)4

4. Ha xoHIIaX HEBECOMOTO CTEP>KHS 3aKpEIJICHbI JIBa MAJIEHbKUX MAacCCUBHBIX mapuka. CTep:keHb
MOXET BpAIaThCs B TOPU3OHTAJIBHOU MJIOCKOCTH BOKPYT BEPTUKAIbHON OCH, MPOXOAsIIeit
yepes cepeinHy cTtepkHa. CTepKEeHb PaCKPyTHIIM 0 YIIIOBOM cKopocTu o. [lon aericTBuem
TPEHUs CTEPKEHb OCTAHOBUJICS, MPU 3TOM BbiAenusoch 4 J[ temnoTel. Ecnu cTepxenn
PACKPYTHTh 0 YTJIOBOM CKOPOCTH ® = ®/2, TO MPU OCTAHOBKE CTEPKHS BBIICIUTCS
KOJIMYECTBO TEIUIOTHI (B [[X), paBHOE ...
a)2
0) 1
B) 0.5
r)4

5. TennoBas mamuHa pabotaer mo nukny Kapuo. Ecnm Ttemmnepatypy HarpeBaTens H
XOJIOJWJIbHUKA YMEHBIIUTh Ha 0JMHaKoBY10 Beauuuny AT, To KIIJI nukia ...
a) YBEIIMYUTCS
0) HE U3MEHUTCS
B) YMEHBIITUTCS
T) JUIsl OTBETa HEJIOCTATOYHO JIaHHBIX

6. Bo ckonbko pa3 yBeIUUMUTCS CpeIHEKBagpaTHuecKasi CKOPOCTh MOJIEKYJI U€aIbHOTO Ta3a Mpu
MTOBBIIICHUH a0COIOTHOM TeMIepaTypsl B 4 paza?
a) HE U3MCHHUTCS
0) 0.5
B) 2
r)4

7. OT Kakoi U3 NMPUBEJICHHBIX HIKE BEIMYHMH, XapaKTEPU3YIOIIUX MOJIEKYJIbI, 3aBUCUT JaBJICHUE
HIeaIbHOro rasa’?
a) CUJIBI IPUTSDKEHUS MEXKy MOJIEKyJIaMU
0) KHHETUYECKOM YHEPTUU MOJICKYJT
B) CHJIbI OTTAJIKUBAHUSI MEXKIY MOJIEKYJIaMH
I') IOTEHIUAJILHOW SHEPTUHU B3aUMOIEUCTBUS MOJIEKY

8. g u301MpOBaHHON CUCTEMBI B PABHOBECHOM COCTOSIHUM YHTPOIHS CUCTEMBI. . .
a) MUHUMAaJbHa
0) MakcuMasbHa
B) UMEET CpeIHee apu(PMeTHIeCKoe 3HAUCHUE
') UMEeEeT OTPHUIATEIbHOE 3HAUYECHUE

9. BekTop Hamps>)KEHHOCTH 3JEKTPOCTATHUYECKOIro TMOJIsl, CO3JaHHOrO MEXAy OOKIagKkaMu
IUIOCKOTO KOH/IEHCATOpa HalpaBJieH. ..
a) OT OTPHUIIATEIILHON OOKIIAJIKH K TTOJIOKHUTEITHBHOM
0) B CTOPOHY BO3pacTaHus MMOTEHITHAa
B) MapauieIbHO OOKJIaIKaM
T') B CTOPOHY yOBIBaHHS MOTCHIIHAJIA

10. Toyeunslii 3apsa +q HAXOAUTCS B IIEHTPE CPeprIEeCKO MOBEepXHOCTH. Eciin 106aBUTh 3apsn - q
BHYTpPb C(hepUUeCcKOil MOBEPXHOCTH, TO OTOK BEKTOPa HAMPSHKEHHOCTHU 3JIEKTPUYECKOTO MO
4yepes3 MOBEPXHOCTh CepHl. ..
a) YBEIIMYUTCS
0) yMEHBIITUTCS
B) paBEeH HYJIIO
T') HE U3MEHUTCSA
11. MarHuTHBINA MOTOK CKBO3b KaTYIIKY, COCTOAIILYIO u3 10 BUTKOB, U3MEHsETCS 10 3akoHy D=t(2-

t) MB6. Uemy paBua 3/[C uHayKnuu, BO3HUKAIONIAsl B KaTyIIKE B MOMEHT BpeMeHH t=3 c?
OTBeT NpeaCcTaBUTh B MHJIMBOJIbTAX.
a) 40
0) 10
B) 20
r) 30
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12.

13.

14.

15.

16.

17.

18.

19.

20.

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

a) mpsimast

0) mapabosa

B) CIIUpaib

T') OKPYXHOCTb

Kax cBs3anb1 Mmexxny coOoit ammuTyna A u sHeprus W, mepeHocuMasi BOJIHOM ?

a) Oueprus (W) nponoprroHansHa aMriutyne (A) B 4-oif cTeneHu

0) Dueprus (W) nponopiimoHaibHa aMIuIATyAe (A)

B) DHeprus (W) mponopiimoHaibHa KBaapaTy aMILTUTY A6l (A)

r) Oueprus (W) nponopiinoHaibHa aMIuIuTy e (A) B 3-0if cTenieHn

EMKOCTB KOne6aTeIbHOTO KOHTYpa paauonepeaaTunka yMensuman ¢ 1000 o 250 nd. Kak npu
ATOM M3MEHMUJIACH JIIMHA U3JTy4aeMbIX JIEKTPOMAarHUTHBIX BOJIH?

a) yMEHbBIIIMIIACh B 4 pa3a

0) ymeHbIIuIach B 2 pasza

B) yBEJIMYMJIACh B 4 pa3a

T') HE U3MEHUJIACh

[Ipu pe3onance:

a) pe3KO pacTeT YyacToTa KoJeOaHui

0) KonebaHus 3aTyXaroT

B) 4acTOTa KoJieOaHUH paBHA HYJIIO

T') COBMA/IAaeT YaCTOTa COOCTBEHHBIX M BBIHYXJACHHBIX KOJICOAHMI

Kak Ha3bpIBalOTCs BOJIHBI, B KOTOPBIX KOJIEOAHUS YaCTHULl MPOUCXOAST B NEPHEHIUKYISIPHOM
IUIOCKOCTH K HAMpaBJICHUIO PaclpOCTPAHEHUS BOJIH?

a) TIoTIepeYHbBIC

0) MpoIOIBHBIC

B) COOCTBEHHBIC

T') KOTEPEHTHBIC

[Ipu mabmonenun nHTepPepeHnun GuoneToBoro ceera B onbiTe OHra paccTosHue Mexmay
COCEHUMHU TEMHBIMH MOJIOCAaMH Ha 3KpaHe paBHO 2 MM. Ecinu uctounuk ¢uoneToBoro csera
3aMEHUTh UICTOYHMKOM KPAacHOTO CBETa, JUIMHA BOJHBI KOTOporo B 1,5 pasza Ooxbuie, TO 3TO
paccTosiHUE CTAHET PABHBIM ... MM.

a) 1.33

0)3

B) 1

r) 1.5

[InacTUHKY U3 ONTUYECKH aKTUBHOI'O BEIIECTBA TOJIIMHON d = 2 MM MOMECTHIIM MEXAY
napaieIbHbIMU HUKOJISIMHU, B PE3yJIbTAaTEe YETO IIOCKOCTh MOJISIPU3allMd MOHOXPOMAaTHYECKOTO
cBera noBepHynack Ha yroa 30 rpaaycoB. [lone 3peHus nojaspuMeTpa CTaHET COBEPLICHHO
TEMHBIM [IPH MUHUMAJILHOM TOJIIIMHE (B MM) IJIACTUHKHU, PaBHOM ...

a)2

0) 4

B) 6

r) 8

Ha nuadparmy ¢ KpyribsiM OTBEPCTHEM PaJuycoM 2 MM MaJaeT HOPMalIbHO MapasielbHbIN
My40K cBeTa AJAuHOW BoaHBI 0,5 MkM. Ha myTu nydel, npomeamux yepe3 oTBEpCTHE, Ha
pacctossHuu 1 M momemarT 3kpaH. B orBepcTtum nmadparmel s TOUKH Ha dKpaHe
YKJIaIbIBAIOTCA ...30H PpeHerns.

a)8

0) 4

B) 9

r)5

ITo Mmepe HarpeBaHUs Tella €T0 CBEUCHHE M3MEHSIETCs clenyromuM oopazom. [Ipu koMHaTHOM
TeMIlepaType CBeUeHHe B BUIUMON 00JacTu crekTpa He Habmogaetcs. Ilo mepe nmoBbieHus
TEeMIIepaTypbl T€JI0 HAUYMHAET CBETUTHCS MAJIMHOBBIM LIBETOM, MEPEXOASIIUM B KPACHBIN IIBET
(«kpacHOE KaJeHHue»),a 3aTeM B Oelbii («Oemoe KaleHney ). 3aKOHOMEPHOCTH U3MEHEHHUS 1[BETA
CBEUEHHMs TeJia MPU HarpeBaHUU OObICHAIOTCS
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a) 3akoHoM Crtedana-bonpimana
0) 3akonom Kupxroda

B) 3aKOHOM DHWHINITEITHA

') 3aKOHaMH cMeleHnsi Buna

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BOMIPOCOB

HpI/IBeﬂeHLI OpUMCPbI TUITIOBBIX 3aI[aHI/II>'I 3 6aHka OK3aMCHAIIlUOHHbBIX TCCTOB, COCTABJICHHBIX I10
HpOﬁIIGHHBIM pasaciiaM IUCHUILIAHBI.

1.

J1J1st BOSBHUKHOBEHHUS TOKA B TIPOBOIHUKE HEOOXOIUMO, YTOOHI ...

A) Ha ero cBOOOHBIC 3apsAbl ICWCTBOBAIH CUJIBL;

B) Ha ero cBoOOIHBIC 3aps/bl ACCTBOBANIA IOCTOSTHHAS CUJIA,;

C) Ha ero cBOOOIHBIE 3apsi/ibl AeiCTBOBANIA CHla AMIIEPa;

D) Ha ero cBoOOAHBIE 3apsi/Ibl B ONPEICTICHHOM HANIPABICHUH ICWCTBOBANIA CHJIA.

. BOJIHBI KOrepEeHTHBI, €CIIH

A) UMEIOT OJJMHAKOBYIO YaCTOTY;

B) paznocts a3 ux xonedanuii U3SMEHSETCS] BO BPEMEHH;

C) UMEIOT MOCTOSHHYIO BO BpEMEHHU Pa3HOCTh (ha3 KosieOaHui;

D) uMeroT KpaTHyo 4acToTy.

Ecnm paccrosiHue Mexay MCTOYHMKAMU YMEHBIIUTH B 2 pa3a, TO KaK MU3MEHUTCS IIMpPHUHA
MOJIOCHI TIPU UHTEPPEPEHIIMU OT ATUX UCTOYHUKOB MPU MPOUYUX PABHBIX YCIOBHUSAX:

A) yBennuures B 2 pasza

B) ymenbmutcs B 2 pasza

C) He u3MEHUTCSA

D) yBennuurcs B 4 paza?

Ha kpucramnax He HaOmronaeTcst [UQpakuus BUAUMOTO CBETa, TOTOMY UTO

A) IUTMHBI BOJIH BUAUMOTO CBETa MHOTO OOJIbILIE MEKIUIOCKOCTHOT'O PACCTOSIHUS KPUCTAILIA
B) nauHbI BOJIH BUAMMOTO CBETA MHOTO MEHBIIIE MEKXIUIOCKOCTHOTO PACCTOSHUS KpHCTaIIa
C) KpuCTayIbl HE MOTYT HCIIOJIb30BaThCs B Ka4ecTBE AU(DPAKIIMOHHON peIIeTKH

D) sto cnenyet u3 popmynsl Bynsha—bparra

. Honﬂpmam/m CBC€Ta JOKa3bIBACT, YTO CBCT —

A) IOTOK 3apsiKEHHBIX YaCTHI]
B) noTox HEeHTpaJIbHBIX YaCTHUIL
C) nonepeuHas BoJaHa

D) nponosibHast BOJIH

. JlroMuHecCUeHIUs — 3TO U3JIyYeHUE 3a CUET. ..

A) 351eKTpUYECKON PHEPTHH, TOCTYIAIOLIEH U3BHE.

B) nto6oro Buaa 3Hepruu, KpoMe BHYTPEHHEH; IITUTENBHOCTh U3JIyYeHUsl OOJblIe mepuoaa
U3JIy4aeMOU 2JIEKTPOMArHUTHON BOJIHBI.

C) sHeprum, nocTynarouieil U3BHE; AJIUTEIbHOCTh U3JyYEHUs paBHA NEPUOAY H3JIydyaeMOu
AJIEKTPOMAarHUTHOW BOJIHBI.

D) BHyTpeHHEN SHEPruy Tena.

. Uem otuinuaetcs BosiHa Jie bpoiins ot Bosnsl [lpénunrepa?

A) Bonna ne bpoiinsg onuceiBaeT NOBEJEHUE YaCTULIBI B OTCYTCTBUE BHELIHETO I0JIS; BOJIHA
[[IpénuHrepa — BO BHELIHEM CHIIOBOM IIOJIE.

B) Bonna ne bpoiins minockast; BonHa Llpénunrepa chepuueckast.

C) Bounna ne bpoitns Hezaryxaromas; BosiHa llIpénnnrepa 3atyxatomas.

D) Bonna lllpénuurepa onuchbiBaeT NOBEJCHUE YaCTUIbI B OTCYTCTBUE BHEIIHETO MOJIs; BOIHA
Jie bpoiiyist — BO BHELIHEM CHIJIOBOM IIOJIE.

UYTo Takoe CIUH 3JIEeKTpOoHa?

A) CoOCTBEHHBII MarHUTHBIM MOMEHT 3JIEKTPOHA, OOYCJIOBJICHHBIN BpallleHHUEM 3JIEKTPOHA
BOKpPYT COOCTBEHHOM OCH U TE€M, UTO AJIEKTPOH UMEET 3apsil.

B) CoOcTBeHHBIN MEXaHUYECKUII MOMEHT UMITYJIbCa JIEKTPOHA, 00YCIOBICHHBIH BpaleHueM
AIIEKTPOHA BOKPYT COOCTBEHHOM OCH U T€M, UTO JIEKTPOH 00JIaZlaeT MacCoil.

C) CoOcTBeHHBIN MEXaHUYECKUH MOMEHT 3JIEKTPOHA, SIBJISIOIIUICSI KBAaHTOBO-PEIATUBUCTCKUM
s (heKkToM, He UMEIOIUM KJIACCHUECKOTO UCTOIKOBAHHUS.

D) CobcTBeHHBII MarHUTHBIM MOMEHT 3JIEKTPOHA, 00YCIIOBICHHBIN TEM, YTO 3JEKTPOH UMEET
MAarHUTHBIN 3apsil.
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9. I'mpoMarHUTHBIM Ha3bIBAECTCSI OTHOLICHHE. . .

A) BIEKTPUYECKOI MOCTOSHHON K MarHUTHOM TIOCTOSIHHOM.
B) MarauTHO# MOCTOSIHHOM K 3JIEKTPUYECKOMN TTOCTOSTHHOM.
C) MarHUTHOTO MOMEHTA YaCTHUIIbI K €€ MEXaHUYECKOMY MOMEHTY UMITYJIbCa.
D) snexTpuueckoro 3apsijia 4acTUIIbI K €€ Macce.

10. VYkaxure popmynmupoBKy mpuHIuna 3amnpera [laymm.
A) B obnactu, rie nepekpsiBaloTCs BOJHOBbIE (DYHKIIUU 3JIEKTPOHA, HEBO3MOXHO OTIUYUTH
OJIMH 3JIEKTPOH OT JIPYTOro.
B) MarautHoe KBaHTOBOE YKCIJIO M HE MOXKET OBITh 0OJIbIIIe OpOUTATLHOTO KBAHTOBOT'O unca |
— MIPOEKITUS BEKTOPA HE MOKET OBITh OOJIBIIIE €T0 MOIYJIS.
C) CocTosiHHuE PJEKTPOHA B aTOME OMNMpeAeseTcss HAOOpOM UeThIPEX KBAHTOBBIX 4ncel. B
OJTHOM COCTOSIHUU HE MOXKET OBITh BYX 3JIEKTPOHOB, UMEIOMINX OJMHAKOBBIA HabOp Bcex
YEeThIPEX KBAHTOBBIX YHCET.
D) B kBaHTOBOI MEXaHHKE MOXHO OINpPEIEIUTh TOJbKO JBE BEJIMYUHBI: MOAYJb MOMEHTA
UMITYJIbCA ¥ OJHY U3 €ro MPOEeKLU; HeonpeAeTIEHHBIMUA OCTAIOTCS JIBE APYTHE MPOEKIIUH.

9.1.3. IIlpuMepHbBIii NepedyeHb BAPHUAHTOB (3a1aHNI) KOHTPOJIbHBIX padoT

1. B nenTpe audpakunmoHHONW KapTHHBI OyJeT HAOMI0JAaThCS CBETIOE MATHO NMPHU AUPPaKIINU
®peHenst Ha KpyTiioM OTBEPCTUH, €CIIM OHO OCTABJISIET OTKPHITBIMU
A) nBe 30HbI OpeHerns;

B) uetbipe 30HbI OpeHens;
C) wects 30H Openens;
D) tpu 3061 @penerns.

2. ®usuyeckas BEKTOpHAas BEJIWUYMHA, ONpeAessieMas OTHOLIEHHEM CHJbI, C KOTOpPOH
AIEKTPOCTATUYECKOE II0JIE NEUCTBYET Ha MOJIOKUTEIBbHBIN JJIEKTPUYECKUM 3apsi/l, K YUCIOBOMY
3HAYEHUIO 3TOT'0 3apsia, Ha3bIBAETCS:

A) IUIOTHOCTBIO SHEPTUH IEKTPOCTATUUECKOTO MOJIS;
B) noreHumanoM 3J1eKTpoCcTaTuYeCcKOro mois;

C) HanpsKEHUEM 3JIEKTPOCTATHUECKOTO TIOJIS;

D) HanpsKeHHOCTBIO AIEKTPOCTATUYECKOTO TTOJIS.

3. Kakue nelcTBUSA 3JIEKTPUYECKOr0 TOKa HaONIOJAIOTCSA NPU MPONYCKAaHUU TOKA 4Yepes

METAJIJINYECKUI TPOBOJHUK?

A) TerniaoBoe, XUMUYECKOE U MAarHUTHOE JEHCTBHUS.

B) Xumunueckoe u MarHuTHOE JEMCTBUS, HArPEBAHUS HET.

C) TennoBoe U MarHUTHOE JEHCTBUE, XUMUUECKOIO JEHCTBUSI HET.
D) TerioBoe u XMMUYECKOE IEUCTBUE, MATHUTHOTO JIEUCTBHSI HET.

4. YxaxuTte NpaBUWIbHBIM OTBET:

A) mogo06HO TOMY, KaK 3JIEKTPUUYECKOE TOJIE CO3AETCS IICKTPUUESCKUMHU 3apsAaMy, MarHUTHOE
I10JI€ TIOPOKIAETCSI MArHUTHBIMU 3apsiiaMU;
B) marautHoe nose co3aa€Tcs TOJIBKO ABMKYLIMMUCS 3JIEKTPUUECKUMU 3apsAaMy;
C) MarHuTHOE MOJI€ MOPOKAAECTCA, KAK ABMKYIIMMHUCS, TAK U HEMOJABHKHBIMU JIEKTPUUECKUMHU
3apsaaMH.
D) maruuTHOE 1oje — BUXPEBOE.
5. Kakue u3 cnenyomux yTBepKASHUN paBUIbHbI?
A) nepros rapMOHUYECKUX KOoJeOaHUHi MPONOPIMOHANICH X aMIUIUTY/IE;
B) nepuoz rapmoHndeckux KojeOaHuil MPOMOPIIMOHANICH KBAIpaTy UX aMILTUTY/IbI;
C) neproa rapMOHHYECKHUX KOJIEOAHUI HE 3aBUCHT OT UX aMILTUTY/IbI,
D) nepuos rapMOHUYECKUX KOJIeOaHUH HE 3aBHCUT OT BPEMEHH

6. CBeTOoBbBIE BOJIHBI KOTEPEHTHBI, €CIIM Y HUX

A) cOBMaaOT aMILTUTYAbL;

B) coBnanaroT 4acToThI;

C) nmocrosiHeH caBur (as;

D) coBnagaroT 4acTOTHI M TOCTOSIHEH CIBHUT (a3.

7. PaccTossHME OT UCTOYHUKOB 1O 3KpaHa yMeHbIIUIM B 4 pa3a. Kak u3MeHUTCs mHUpUHA
UHTEPEPEHIIMOHHOM MOJIOCH P MPOYMX PABHBIX YCIOBHIX:

A) yMmeHbLIUTCS B 2 pa3a
B)yBenuuutcs B 4 pasza
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C) ymenbmuTcs B 4 pasza
D) ne uzmenurcs?

8. udpaknuonnas kapTuHa HAOJIOJAaeTCs HA HEMPO3padyHOM JUCKE, 3aKPBIBAIOIIUM 5 30H
O®penens. B nenTpe qudpakiimoHHON KapTHHBI HAOI01aeTCs
A) MaKCUMyM MHTEHCUBHOCTH;
B) MUHUMYM HHTEHCUBHOCTH;
C) TeHb OT AWCKA;
D) cBetnoe msTHO

9. JIBoifHOE JTyuernpesoMiIeHHE CBETa B KpUCTAIIIIaX 00YCIOBJICHO. ..
A) 3aBHCHUMOCTb TUANEKTPUYECKON MPOHULIAEMOCTH OT HAIIPABJICHUS B KPUCTAILIE;
B) Aam3oTponuei KpucTauios;
C) 3aBHCHMOCTBIO ITOKA3aTeNsl MPEJIOMIICHUS OT HAIlPaBJICHUS B KPUCTAILIE;
D) 3aBUCHMOCTBIO CKOPOCTBIO PACIIPOCTPAHEHHUS CBETA B KPUCTAJUIE OT HAIIPABJICHUS.

10. Vkaxute popMyaupoBKYy npuHIuma 3anpera [Taymu.

A) B obnactu, rae nepekpsiBaloTCs BOJHOBbIE (DYHKIIUU 3JIEKTPOHA, HEBO3MOXHO OTIUYUTH
OJIMH 3JIEKTPOH OT JIPYTOro.
B) MarautHoe KBaHTOBOE YHCJIO M HE MOXKET OBITh 0OJIbIIIe OpOUTATLHOTO KBAHTOBOTO unca |
— MIPOEKITUS BEKTOPA HE MOKET OBITh OOJIBIIIE €T0 MOTYJIS.
C) CocTosiHHuE PJEKTPOHA B aTOME OMNpeAeseTcss HAOOpOM UYeThIPEX KBAHTOBBIX 4Hncel. B
OJTHOM COCTOSIHUU HE MOXKET OBITh JIBYX 3JIEKTPOHOB, UMEIOMINX OJMHAKOBBIN HabOp Bcex
YEeThIPEX KBAHTOBBIX YHCET.
D) B kBaHTOBOI MEXaHHKE MOXHO OINpPEIEIUTh TOJbKO JBE BEJIMYUHBI: MOAYJIb MOMEHTA
UMITYJIbCA U OJHY U3 €ro MPOEeKLU; HeonpeAeTIEHHBIMUA OCTAIOTCS JIBE APYTHE MPOEKIINH.

9.1.4. Tembl 1a00paTOPHBIX padoOT

I/I3y‘-ICHI/Ie BpaH_IaTeJIBHOFO nu HOCTynaTeHLHOFO IIBI/I)KCHI/II\/JI Ha MAllInHC ATBYI[a

OnpezeneHue yaeIbHOTO 3apsijia AJIEKTPOHA METOJJOM MarHeTpOHa

N3yuenune qudpakiuy Ja3epHOT0 U3MyUYSHHS OT IIEIH

W3yuenue criekTpa aToMa BOA0poaa

OmnpeneneHue MUPUHBI 3aMIPEIIEHHON 30HbBI IOJYIPOBOJIHUKA 10 TEMIIEPATYPHON 3aBUCUMOCTH
0o0paTHOro TOKa 1ojia

Nk WD

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

HauaTpe uzydeHue quCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyeHTa BKIIOYaeT
paboTy ¢ yuyeOHBIMH MaTepuajiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJpHO
oOpamaTbcsi K PEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHbIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUWBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
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Pacniucanue BeOMHApOB U 3anycy BeOMHAPOB MyOIHUKYIOTCS B 3JIEKTPOHHOM KypCe 0 TUCHUIUIMHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jiis nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0POBbS MU HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuabl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIHLHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o01IeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOJIaMH, OIPEIEISIOIIMMHUCS
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIUHA 110 OCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHoOu hopme;

— B I€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUSI C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX O6y‘-IaIOHH/IXC$I npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHHS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTABJIICHUE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSI ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSAM HX 30POBbSI U BOCHIPUATHS HH(DOpMALINK:

JI1st SN ¢ HAPYIIEeHUSIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSAIMHU OMMOPHO-ABUIaTEC/JILHOI'O allliaparta:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B miedaTHou popme.

HpI/I HCO6XOI[I/IMOCTI/I oJId JIUL ¢ OTPaHUYCHHBIMU BO3MOXHOCTAMU 3OJ0POBbA U MHBAJIIUIOB
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MpoLEeaypa OLEHUBAHUS PE3YyIbTATOB 00YUEHUS MOXKET TPOBOAUTHCS B HECKOJIBKO JTAIOB.
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