MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
dusznka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noarorosku / cneruanbHOCTh: 20.03.01 TexnocdepHnas 6e30nacHOCTb
HanpasnenHocts (mpo¢uis) / crienuanu3anys: YrnpasiieHue TexHocgepHoii 6e30macHOCTbI0
dopma oOyueHUs: OUHaASA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHi GaKyJIbTeT

Kadenpa: PATIM, Kadenpa paanodieKTpOHHBIX TEXHOJIOTHH 1 IKOJIOTHY€CKOT0 MOHUTOPUHTA
Kypc: 1,2

Cemectp: 1,2, 3

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpEMCHU

No Bupl yueOHO# nesTebHOCTH 1 cemectp | 2 cemectp | 3 cemectp | Bceero | Enunuist
1 |Jlekuun 28 28 28 84 4acoB
2 |IlpakTnueckue 3aHATHUS 32 32 32 96 4acoB
3 |JlaGopaTopHbie pabOTHI 16 16 16 48 JacoB
4 | Bcero ayIMTOpHBIX 3aHATHUI 76 76 76 228 4acoB
5 |CamocTtosiTenbHas paboTa 140 32 68 240 4acoB
6 |Bcero (6e3 ax3ameHa) 216 108 144 468 4acoB
7 |IloaroroBka M cava SK3aMeHa 36 0 36 72 4acoB
8 | O0mas Tpy10eMKOCTh 252 108 180 540 JacoB
7.0 3.0 5.0 15.0 3.E.

Ox3ameH: 1, 3 cemecTp
3auer: 2 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
npotokost Ne 125 ot « 24 » 7 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnerumanbHocTH) 20.03.01 Texnocdepnas Oe3omacHOCTh, yTBepkaeHHoro 21.03.2016 rona,

paccMOTpeHa u oJ00peHa Ha 3aceflaHuu Kadenpsl PU3UKA «  » 20 roma, MPOTOKOMI
Ne ;

PazpaboTuuk:
ITpodeccop Kadenpa pusuku (pusn-
KH) A. C. Knumos

3aBenyromuii odecrieunBaroen kag.
buzukn E. M. Oxkc

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan PK®D . B. O3epkun
3aBenyromnuii BeITycKaroIen kag.

POTOM B. U. Tyes
OKCIEPTHI:

JlouienT xadeapsl Gpusnku (Gu3uku) A. B. MenoBHuk

JoneHt kadenpsl paauodIeKTpOH-
HBIX TEXHOJIOTUH U 3KOJIOTUYECKOTO
Monuropunra (POTOM) H. H. Hecmenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMHUpOBaHUE LEIOCTHOTO MPEACTAaBICHUS O (PU3MUECKUX Mpolieccax M SBICHUSX, MIPOTEKaIO-
IIMX B MPUPOJE, MOHUMAHUS €CTECTBEHHOHAYYHOU CYIIIHOCTH MpPoOJeM, BO3HUKAIOUIMX B Xozae mpodec-
CHUOHAJILHOM JIeSTeNIbHOCTH, U (POPMUPOBAHNE CIIOCOOHOCTHU K TO3HABATEIbLHOU JESTEILHOCTH.

1.2. 3amaum AMCHUIIIMHBI
— OcBocHHE CTyJICHTAaMH M YMEHHE HCIIOJIb30BaTh OCHOBHBIC TMOHSATHS, 3aKOHBI COBPEMEHHOM
(bu3NYECKOl KapTUHBI MHPA, METOJIOB TEOPETUIECKOTO U IKCIIEPUMEHTAIBHOTO HCCIIEI0BaHUN B (pr3mKe
1 METOJIOB OIICHOK MOPSIKOB (PH3UYECKUX BETUYUHH.

2. Mecto mucuunimebl B ctpykrype OIIOII
Huctumnnuna «®uszuka» (b1.6.12) otHocutes k 610Ky 1 (6a3oBas 4acTs).
[TpenmecTByOUMMEI AUCUUILTMHAME, (OPMHUPYIOIIMMH Ha4dallbHbIC 3HAHUS, ABISAIOTCS: Dusnka,
Bricmras matematnka, dusnka.
[TocnenyromuMu qucUUIIMHAMU ABISIOTCS: Pusnka, be3omacHOCTh )KU3HEAeATeNbHOCTH, [ UIpo-
ra3oJMHaMuka, MeTpoiorus 1 TEXHU4eCKUe nu3mMepeHus, Mexanuka, Ouznka.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIIMHBI

[Ipotiecc n3yueHust TUCUUILIMHBI HAMPaBJIeH HAa (GOPMHUPOBAHUE CIACAYIOIMNUX KOMITETCHIIHA:

— OK-10 cnocoOHOCTBIO K TO3HABATEIBHOM AeITEILHOCTH;

B pesynbrare u3ydeHus: IUCHUIUTMHBI 00YYarOIIUNCS JOMKEH:

— 3HATh OCHOBHBIC (DU3UYECKUE SIBJICHUS M OCHOBHBIC 3aKOHBI (DM3UKH, TPAHUIIBI KX TIPUMEHH -
MOCTH; OCHOBHBIE ()M3MYECKHUE BETUYNHBI U (PU3NUECKUE KOHCTAHTHI, UX OMpEAENEHUE, CMBICI, CIIOCOOBI
Y €IMHUIIBI UX U3MEpeHus; GyHIaMeHTalbHbIE (DU3NYECKHUE OTBITHI M UX POJIb B PA3BUTHH HAyKH; HA3HA-
YeHHE U MPUHIUIBI JSUCTBUS BaXHEHIINX (QU3NUECKUX MPUOOPOB; METOABI SMIMPHUECKOTO U TEOPETH-
YECKOTo MO3HAHUs (PU3NYECKUX SBJICHUN MMPUMEHUTEIBHO K 3a]1a4aM MPpo¢eCCUOHATBFHOM NEeSITEIbHOCTH.

— yMeThb OOBSICHUTh OCHOBHBIC HAOIIOAaeMble MPUPOIHBIC SABICHUA U A(P(EKTH ¢ MO3UIMIA
dbyHIaMeHTaIbHBIX (PU3MUECKIX B3aMMOCHCTBHIA; HCTOIKOBBIBATH CMBICIT (PHU3UUECKUX BETUYHH U MTOHS -
TH; UCTIONH30BaTh PA3IMYHBIE METOAMKH IMITUPHUECKOTO U TEOPETUIECKOTO MO3HAHMS (PU3UKU HAOIIO-
JTaeMBIX SIBJICHHUI

— BJajeTb HaBbikamMH KCIIOIB30BaHUS OCHOBHBIX O0MIE(PU3NUESCKUX 3aKOHOB M TIPHHITUIIOB B
BAKHEUIIUX MPAKTUUECKUX MPUIOKEHUSAX; METOJMKAMH IMIIUPUUECKOTO U TEOPETUUYECKOTO HCCIIe0Ba-
HUSI, HABBIKAMU 00paOOTKH M MHTEPIIPETAIIMN PE3YIBTATOB HKCIIEPUMEHTA.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHO# padoThl
OO0mmast TpyI0eMKOCTh TUCITUILIMHBI cOCcTaBiseT 15.0 3a4eTHBIX €IWHMIIBI U TIPEJCTAaBICHA B Ta-
omnne 4.1.
Tabmuua 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Bunpl yueGHoi nesarenbHOCTH Bcero uacos CemecTpsl
1 cemectp 2 cemecTp 3 cemecTp

AynuTopHbI€ 3aHATHUSA (BCETO) 228 76 76 76
Jlexuun 84 28 28 28
[IpakTuyeckue 3aHATUS 96 32 32 32
JlabopaTtopHbIe pabOThI 48 16 16 16
CamocTtosiTenbHas paboTa (Bcero) 240 140 32 68
OdopmieHre 0T4eTOB 110 Ja00paTOPHBIM 48 24 8 16
pabotam

[TpopaboTka JIEKITMOHHOTO MaTepHuaia 86 56 10 20
[ToaroroBka K MpakKTUYECKUM 3aHATHUSIM, 106 60 14 32
ceMHHapam
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Bcero (0e3 ax3ameHa) 468 216 108 144
[ToaroroBka u ciava sK3aMeHa 72 36 0 36
OO01mast Tpy1I0eMKOCTb, 4 540 252 108 180
3avetHpie EnuHUITBI 15.0 7.0 3.0 5.0
5. Conep:xanne TUCUMILITHHBI
5.1. Pa3zaenbl AMCHUIIMHBI U BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NpUBEICHBI B Tabmwuie 5.1.
Tabmuua 5.1 — Pa3nensl AUCHUIUIMHBI M BUJIbI 3aHSATHI
Bcero
Mpax. | Jia6. Cani. | 1COB DopmupyeMsl
HazBanus pa3nenoB IuCIUTIITHHBI Jlek., u (6e3 e
3aH., 9 | pab., 9 | pab., q
9K3aMe | KOMIIETEHIIUU
Ha)
1 cemectp
1 Mexanuka 10 12 48 78 | OK-10
2 MonekymsipHast pu3MKa ¥ TEPMOIUHA- 10 8 4 42 64 |OK-10
MHKa
3 DAEeKTpUYECTBO 8 12 4 50 74  |OK-10
Hroro 3a cemectp 28 32 16 140 216
2 cemecTp
4 DIeKTpOMarHeTu3M 14 18 8 16 56 |OK-10
5 KonebGaHus 1 BOJTHBI 14 14 8 16 52 |OK-10
Hroro 3a cemectp 28 32 16 32 108
3 cemecTp
6 BonHoBast onTuka 12 14 30 64 | OK-10
7 KBaHTOBas oNTHKA 8 8 14 34 | OK-10
8 AtoMHas puznka 8 10 24 46 |OK-10
Hroro 3a cemectp 28 32 16 68 144
HUroro 84 96 48 240 468
5.2. Conep:xanue pa3aejioB JUCHUILIUHBI (110 JIEKIIUSIM)
Copneprkanue pas3iesoB JUCIUILIKH (TIO0 JIEKIUSIM) IPUBEACHO B Tabnuie 5.2.
Tabmuma 5.2 — ComeprkaHue pa3iesaoB TUCIUILIAH (TI0 JICKITHSIM)
Hasparma pasuernos Copeprkanue pa3aesioB TUCHUIIIUHEL (10 | TpynoemkocTs, | DopMupyembie
JICKITUSIM) q KOMITETEHIIUU
1 cemectp
1 Mexanuka OcHOBHbBIE KHUHEMAaTHYECKHUE XapaKTEPUCTHU- 10 OK-10

KM JIBFDKCHUS: CKOPOCTh M ycKopenue. Hop-
MaJIbHOE ¥ TaHIeHIMaJIbHOE yckopeHue. Ku-
HEMaTHKa BpaIaTeIbHOTO ABUKCHUS: YTIIIO-
Bas CKOPOCTb U YIJIOBOE YCKOPEHHUE, UX
CBSI3b C JINHEHHON CKOPOCTBIO U YCKOPEHHU-
eM.I/IHepLII/IaJIBHLIe U HCUHCPIUAJILHBIC CU-
creMbl oTcuera. 3akoHsl HeroToHa. Macca,
UMIYJbC, CHJIA. 3aKOH COXPaHEHMsI UMITYJIb-
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ca. Kunernueckas sneprus. Konceparus-
HBIC CUJIbI U CUCTCMBI. HOTGHIII/IaJH)HaSI
sHeprus. CBs3b MEXy NOTEHIIMAIbHON
SHEpPrueu U cuioi. 3aKOH COXpPaHEHUs MeXa-
HUYECKOW Hepruu. /IuHaMuka Bpaiareib-
HOTO JIBH>KEHMSI TBEPIOTO Tesla. MOMEHT
uHepIH. MOMEHT cuiibl. MOMEHT UMITYIIb-
ca. 3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCA.

Hroro

10

2 MonekynspHas
¢buzuka u
TEPMOIMHAMUKA

VYpaBHEHHSI COCTOSTHUS UIEATBHOTO rasa.
YpaBHeHnue Maiiepa. TemioeMKoCTh uaealb-
HBIX Ta30B, YUCJIO CTeNeHeH ¢cBo0o b1, M30-
IpoLecchl uaeanbHoro rasa. Kinaccuueckue
cTaTUCTUKHA. DyHKINA pacipeneneHus
MakcBesuia o NpoeKIUsIM U aOCOTOTHBIM
3HAYEHUsIM CKopocTel. bapomeTpuueckas
dopmyna. @ynkuus pacupeneneHus bonbir-
MaHa.TepmonnHamuka. IlepBoe Havano tep-
MonuHamMuKu. OOpaTuMblie U HeoOpaTUMBbIe
nporeccel. [{ukin Kapro. K.m.a. o6parumbix
¥ HEOOpaTUMBIX IUKIOB. TepMoanHaMuye-
ckue (QYHKIUHU COCTOAHUA. DHTponus. 13-
MEHEHHUE SHTPOIUU IPU 0OPATUMBIX U
HeoOpaTUMBIX Iporeccax. Bropoe Hayano
TEPMOJIMHAMUKH.

10

Hroro

OK-10

3 DJEeKTPUUECTBO

OnexTpuueckoe nose. HanpsxeHHoCTh 1
MOTEHIUAN deKTpruyeckoro noisi. Cs3b
MEX1y HaNpsHKEHHOCTBIO U TIOTEHIMAJIOM.
[TpuHIIUT CYTIEPIO3UIIMU ANEKTPUIECKUX
noneit. Teopema ["aycca u ee npumMeHeHHE
JUISL pacueTa >eKTpudeckux nosueit. [loms-
puzanus Ju3aeKTpukoB. OTHOCUTENbHAS U~
3JIeKTpUYecKasi MPOHUIIAEMOCTh. DJNEeKTPHU-
yeckoe cMelleHue. TeopeMa o HUPKYIALUN
BEKTOpa HAMPsHKEHHOCTHU AIIEKTPOCTATHYE-
ckoro nojs. [lone BHyTpy POBOHUKA U Y
ero noBepxHocTH. Pacnpenenenue 3apsaa B
IIPOBOJIHUKE. DJIEKTPOEMKOCTh YEAUHEHHOTO
npoBoaHuKa. KongeHcaropel. DHeprust siek-
TPUYECKOTO MOJIA. DIEKTPUUECKHUH TOK.
[TImoTHOCTB TOKA. 3akoHbI OMa u J[Koyis-
Jlenma B muddepernuansroit popme. Mori-
HOCTh TOKa. K.11.71. icTOuHMKa TOKa. 3aKOHbI
Kupxroda 11 nenei nocToSHHOTO TOKA.

Hroro

OK-10

Hroro 3a cemectp

28

2 cemectp

4 DIeKTpOMarHeTu3M

Bekrop marauTHOM MHAYKIIMU. 3aKOH buo-
Casapa-Jlamutaca u ero npuMeHEHHE K pac-
4y€Ty MarHUTHBIX TTOJICH. JIBroKeHUE 3apsi-

14

OK-10
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JKEHHBIX YaCTHI] B JJIEKTPOMarHUTHBIX MO-
nsax. Teopema ["aycca i1 BEKTOpa MarHuT-
HOM uHAYKIMHU. Teopema 0 MUPKyISIIUN BEK-
TOpa MarHUTHOM MHAYKIIMHU U €€ pUMEHE-
HuUe s pacuéra noneit. Cuia Amnepa.
Cua Jlopenna. Hanpsik€HHOCTH MAarHUTHO-
ro nosist. MarHuTHasi MPOHUIIAEMOCTh CPEJIBI.
Teopema 0 IUPKYJIALMHI BEKTOPA HAMIPSHKEH-
HOCTH MarHUTHOTO 1oJist. @eppoMarHeTH3M.
Pabota no nepemMereHno MpoOBOIHUKA C TO-
KOM B MarHUTHOM TI0JI€. SIBJIEHHE 3IEKTPO-
MarHuTHo uHAykuuu. [Ipupona 3.1.c. uH-
OyKUud. fIBneHne camonHaykunu. MHayk-
TUBHOCTh. B3auMHast MHAYKIUS. DHEPTrUst
MarHuTHOTO TOJIS.

Hroro

14

5 KonebOanus v BOIHEI

["apmonnyeckue konebanus. MexaHnyeckue
konebanus. CrnoxeHne rapMOHMYECKHUX KO-
nebanuii. CBOOOIHBIE, BHIHYK/ICHHBIE KOJIE-
Oanusl. SIBieHue pe3oHaHca. DNeKTPUIECKUe
konebanus. Kasucranmonapusiit Tok. Co6-
CTBEHHasl yacToTa Konebanuii. Yacrora 3aty-
Xaux Konebanuid. PesonancHas yactora.
ITepemennsbIit TOK.BosIHBI B ynpyrux cpeaax.
[Tnockue u chepuyeckue BoiHbL IpdexT
Jomuiepa. D1neKTpOMarHuTHbIE BOJIHBIL. DHEP-
TFeTUYECKHUE XapaKTEPUCTUKH AJIEKTpOMAr-
HUTHBIX BOJIH.

14

Hroro

14

OK-10

Hroro 3a CEMCECTP

28

3 cemectp

6 BonHoBas onTuka

Wutepdepennus cera. KorepeHTHOCTH CBe-
TOBBIX BOJH. [ludpaxuus csera. [Ipunnun
[olirenca. 3ousl Openens. Judpakuus ot
menu. Judpakunonnas pemerka. [lonspu-
3anus ceera. Crenens nomnsipuzanuu. Crioco-
OBl OJTyYEHUS MOJISIPU30BAHHOTO U3ITyUe-
HUSL.

12

Hroro

OK-10

7 KBanToBas onTHKa

TernnoBoe U3MyYeHUE U €ro CIEKTpaIbHbIE
xapakTepucTuku. 3akonsl Kupxroda, Cre-
¢dana-bonpimana u Buna. ®opmyna Panes-
JxuHca u «ynpTpaduoneToBas KaracTpo-
¢da». 'unoresa kBantoB. ®opmyna Ilnanka.
dotorpdext u 3pdpext Komnrona. @oToHBI.
KopmyckyssipHO-BOIHOBOI Tyanu3M CBETa.

Hroro

OK-10

8 AtoMHas uznka

Monens atoma Pesepdopna-bopa. SAnepnast
MOJIENb aTOMa. DMIIUPUYECKHUE 3aKOHOMEP-
HOCTH aTOMHBIX cieKTpoB. @opmyia banb-

OK-10
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Mmepa. bopoBckas Teopust aToma BOAOpO-
na.KBanroBas mexanuka. ['unioresa ne bpoii-
ns. [Ipuniun HeonpeaenéHnoctu I elizeH-
Oepra. BomHoBast GyHKIHS 1 €€ CTaTUCTUYIC-
ckuii cMbici. YpaBHenue lllpenunrepa.
KBanToBas yacTuua B OTHOMEPHOM NOTEH-
nuanbHoi sime. CpeHie 3HaUYeHHs U omnepa-
TophI (pr3udeckux BenuanH. OTHOMEpPHBIC
MOTEeHIUAIbHBIN nopor u 6apbep.KBanToBO-
MexaHu4ecKoe onucanue atoma. Cranuo-
HapHoe ypaBHeHue [llpenunrepa mist atoma
BOJIoposia. KBaHTOBaHME YIIIOBOrO MOMEHTA
U DHEPTHH B aTOME BoJiopoja. BonHoBbIe
(GyHKIMM 1 KBaHTOBBIE yKcia. [IpaBuia ot-
Oopa J171s1 KBaHTOBBIX MepexoAoB. OmbIT
[repna u I'epnaxa. CnuH 3nekTpoHa. I¢-
ekt 3eemana. [Tpunmun [Maym. 3anonHe-
HHE IEeKTPOHHBIX 00omoyek. [Tepuomnue-
CKasi CUCTeMa JJIEMEHTOB.

Hroro 8
Hroro 3a cemectp 28
Uroro 84

5.3. Pa3aesibl AUCHUIIMHBI M MEKIUCUMILUINHAPHBbIE CBSA3M ¢ 00ecneYuBAKIIMMH (TPeabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (NOCJASAYOMIUMHU) JUCHUATIIMHAMHA
Paznensl qucHUIUIMHBL M MEXIUCUUIUIMHAPHBIE CBSI3U C 00ECTEUMBAIOIIMMHU (MIPEABIAYIIUMU) U
obecrneynBaeMbIMH (TTOCIEIYIOMMMHI ) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabmuie 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

No pa3nenoB qaHHOM MUCIMIUIAHEL, IJ11 KOTOPBIX HEOOXOIUMO
HauMeHOBaHHE TUCIUILINH M3ydeHre 00ecneurBaronuX U 00eCcneunBaeMbIX JUCIIUILTUH
1 2 3 4 5 6 7 8
[IpeamecTByromue TUCHUTITUHBI
1 ®usuka + + + +
2 Bricmas maremarnka + + + +
3 ®dusuka + + + +
[Tocnenyromue TUCIUTIITUHB
1 ®usuka + + + + +
2 be3onacHOCTh KU3HEACATEIIb- N . " N . " N N
HOCTH
3 I'unporazoaguHaMuKa + +
4 MeTpoJsiorusi U TEXHUYECKHUE n n .
U3MEpEHUs
5 MexaHuka +
6 dusurka + + + + +

5.4. CooTBeTcTBHE KOMIIETeHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M1 BU/10B 3aHATHI

CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX NMpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

TAU
KommeTen Bunbl 3anaTHii
®dopMbI KOHTpOIIS
1A Jlek. [Tpak. 3aH. JIab. pao. Cam. pa0.
OK-10 + + + + KonTponbhas pabota, Jk3a-

MeH, KomnokBuywm, 3amura
oruera, OTyer 1o yabopa-
TOpHOM pabote, Tect

6. UaTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yYEeHHUS
He mpenycmotpeno PVYII

HanmenoBanue naboparopHbIx padoT npuBeaeHo B Tadbaune 7.1.

7. JIabopaTopHbie padoThI

Tabmuna 7.1 — HammeHoBaHMe 1a00OpaTOPHBIX padoT

Tpynoemkocts, | Dopmupyembie
Hazpanus pa3znenos HaumenoBanue nabopaTtopHbix padboT Py ’ pMHDY
q KOMITCTCHITH
1 cemectp
1 Mexanuka Kunemarnka paBHOYCKOPEHHOTO BpalleHHUs OK-10
Omnpenesnenne MOMEHTa MHEPLIMU TBEPABIX
Ten
Hroro
2 MonekynspHas N3y4yenue pacnpenenenus Makcsesuia OK-10
W3WKa U
busnra Hroro
TEpPMOJAWHAMUKA
3 DAEeKTpUYeCTBO N3mepenne yaeabHOro 3JeKTPUYECKOro co- 4 OK-10
IIPOTUBJIEHUS METAJJIOB.
Hroro 4
Hroro 3a cemectp 16
2 cemecTp
4 DnexkTpoMarHeTusM | M3ydeHre MarHUTHOTO OISl KpyrOBOIO TOKA OK-10
Omnpenenenne yaeapHOTO 3apsiaa dJIEKTpoHa
METOJIOM MarHeTpoHa
Hroro
5 Konebanus u BonHbl | I3yueHue 3aTyXaromux 31eKTPOMarHUTHBIX 4 OK-10
KOJIEOaHUH.
CrnoxeHue B3aMMHO NEPIIEHIUKYISIPHBIX KO- 4
nebanuit. durypsl Jluccaxy
Uroro 8
Hroro 3a cemectp 16
3 cemecTp
6 BonHoBast onTuka N3ydenne uaTepdepeHINN Ta3epHOTO U3ITY- 4 OK-10
YEeHHUSI.
Nzyuenne audpakiiuu 1a3epHOTo U3ITYYEeHUS 4
Ha OTHOMEPHOMN TU(PAKIIMOHHON pEeIIeTKe
Uroro 8
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7 KBauToBas onTHKa

Tennosoe HU3JIYUCHHC

HUroro

OK-10

8 AtoMHas pusnka

HccnenoBanue CIICKTpa aToMa BOAOpOaa

OK-10

Hroro 3a cemectp

HUroro

R

—_
(o)

Htoro

8. IIpakTHyeckue 3aHATHSA (CEMUHAPDI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeneHo B Tabnure 8.1.
Tabmuma 8.1 — HamMmeHoBaHMe MPaKTHUECKUX 3aHATHHA (CEMHHAPOB)

Haszpanus pasnenos

HanmeHoBaHME MPAKTUUECKUX 3aHIATHI
(cemHrHapoB)

TpynoeMKoCTb,
q

dopmupyembie
KOMITETCHIIUHI

1 cemectp

1 Mexanuka

KunemaTrka mocTymnarepHOTO U BpaliaTelib-
HOTO JIBU)KEHMsI MaTepuaabHOM Touku. J(nHa-
MHKa IMOCTYNaTeIbHOTO U BPallaTeIbHOTO
JIBJKEHUS MaT€pUAIbHOM TOUYKH U TBEPJOTO
tena. CIoXKHOE JBHKEHHUE. 3aKOHBI COXpaHe-
HHUSA B MEXaHHUKE

12

HUroro

OK-10

2 MonekynsipHast
¢dbusuka u
TEPMOJMHAMHUKA

VYpaBHEHHE COCTOSTHUS UCATBHOTO ra3a.
N3onponeccrl. Pacnipenenenus MakcBemia u
Bbonbsivana. Cpeansisi sHeprus Moseky. Ten-
nota. TerumoeMkocTb. BHYTpeHHsIsI SHEpTrus U
pabota uneanpHOrO ra3a. [lepBoe Havyamo
TEPMOIMHAMUKH.

HUroro

OK-10

3 DnekTpuuecTBO

3axoH Kynona. Hanpsxk€HHOCTB aneKTpuye-
ckoro nosist. Teopema IMaycca. [Torennman
NIEKTPOCTATUYECKOTO TOJIS. DHEPTUS DIIEK-
TPUUYECKOTro 1nosist. Pa3HOCTh MOTEHIIMANOB.
Pa6ota snexkrpocrarnyeckoro nois.Iloctosu-
HBIN 3JIEKTPUYECKUI TOK. 3akoH [[xoyms-
Jlenna.

HUroro

12

OK-10

Hroro 3a cemectp

32

2 ceMecTp

4 DIeKTpOMarHeThu3M

MarnutHoe nose. 3akoH bruo-Caapa-Jlamna-
ca. Cuna Amnepa. Cuna Jlopenua. Dnekrpo-
MarHutHas uHaykus. Camounaykuus. B3a-
MMHasi UHIYKLIHS. DHEprus mossl.

18

HUroro

18

OK-10

5 Konebanus v BOIHBI

I"apmonnueckue xonebanus. CinoxxeHue rap-
MOHHYECKHUX KOJIeOaHui. 3aTyxaroIue, Bbl-
HYXJIEHHBIE KoeOaHus. SIBnenue pe3oHanca.
[Tnockue, chepruueckue BomHbl. DpdexT Jlo-
iepa.

14

OK-10
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Htoro

14

Hroro 3a cemectp

32

3 cemectp

6 BoxHOBAas ornrtuka

Wnrepdepennus ceera. KorepentHocTs cBe-
TOBBbIX BOJH. ludpakius ceera. [IpuHuun
Iolirenca. 3oubl @penens. Judpakuus ot
menu. Audpakiuonnas pemerka. [lonspuza-
s ceeta. CreneHs nossipusanun. CriocoObl
IIOJIyYEHUS TIOJSIPU30BAHHOTO U3JIyYEHUS.

14

OK-10

Hroro

7 KBanToBas onTuKa

Komnrona

KBanroBas npupoja uznydenus. TemnoBoe
nznydeHue. Buemmuit hpotorddext. dpdexr

OK-10

Hroro

8 AtoMHas puznka

AtoMHBIE ciekTpel. Monens atoma Pesep-
dopna-bopa. Anepnas mozaens atoma. Coot-
HollleHue HeonpenenéHnoctel [elizendepra.
Pemenue ypasnenus Llpénunrepa s ya-
CTHUILBI B OJJHOMEPHOM MOTEHIUAILHOM SIME.
[Torenuuanbublil 6apbep. KBanTOBBIE UnCIA.
KBanToBanue MoMeHTa nMmiynbca. Teopus
aroma Pesepdopaa-bopa. KBanrosas teopus
CTPOEHHMSI MHOTO3JIEKTPOHHBIX CUCTEM

OK-10

HUroro

10

Hroro 3a CEMCECTP

32

Hroro

96

Tabimie 9.1.

9. CamocrosiTesqibHasi padora
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMIIETEHITMH TPEICTaBICHbI B

Tabmuua 9.1 — Buasl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN

ro MaTtepuaa

Bunsl camocrostensHol | TpynoemkocTs, | DopMupyemblie
HasBanns paznenos a 2 ’ pMHPY DOpMBI KOHTPOJIA
paboThI q KOMITIETEHI[A
1 cemectp
1 Mexannka [ToaroroBka k mpakTuye- 20 OK-10 3amura oTyera,
CKUM 3aHATHUSIM, CEMUHA- KomnokBuym, Otuet
pam 1o J1abopaTopHOH
[TpopaboTka JTeKIMOHHO- 20 pabore, Tecr, Oxsa-
MeH
ro Marepuana ©
OdopmieHre 0TYETOB TI0 8
JabopaTOpHBIM paboTam
Hroro 48
2 MonekynspHast IToaroroBka K nmpaxkTuye- 20 OK-10 3amura oT4era,
¢dbusuka u CKHUM 3aHSTUSM, CEMHUHA- Komnoxsuym, OTuer
TEPMOJANHAMUKA pam o 1abopaTopHOit
te, TecT. -
[TpopaboTka JIEKITMOHHO- 14 pabore, Tect, Jx3a

MCH

CornacoBaHa Ha noptane Ne2 47216
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OIITUKa

CKUM 3aHATHUSIM, CEMUHA-
pam

OdopmiteHre 0TYETOB TIO 8
nabopaTtopHbIM paboTam
Hroro 42
3 DnekrpuuectBo | IToaroroBka k mpakTuye- 20 OK-10 3anuTa oT4eTa,
CKUM 3aHSATHUSIM, CEMUHA- KomnokBuym, Otuet
pam 1o J1abopaTopHO
ITpopaboTKa JEeKIIUOHHO- 22 pabore, Tecr, Oxsa-
MeH
ro MaTepuasa ©
OdopmiieHre OTYETOB TI0 8
JabopaTOPHBIM paboTam
Uroro 50
Hroro 3a cemectp 140
IToaroroska u ciaya dK- 36 OK3ameH
3aMeHa
2 ceMecTp
4 [ToaroroBka k nmpakTuye- 8 OK-10 3amura oT4eTa,
DJIEKTpPOMAarHeTU3M | CKUM 3aHATUSAM, CEeMUHA- Komnoksuym, Otuet
pam 110 J1JaOOpaTopHOM
[TpopaboTka IeKIHOHHO- 4 pabore, TecT, Sx3a-
MeH
ro MaTepuasa ©
Odopmienne 0TYETOB IO 4
abopaTOpHBIM paboTam
Uroro 16
5 Konebauus u [ToaroroBka k mpakTuye- OK-10 3amura oT4eTa,
BOJTHBI CKUM 3aHSATHUSIM, CEMUHA- Komnoksuym, Otuet
pam 1o 1abopaTopHOit
[TpopaboTka JIeKITMOHHO- 6 pabore, Tecr, Oxsa-
ro Marepuana MCH
OdopmiteHne 0T4ETOB TIO 4
nabopaTopHBIM paboTam
Hroro 16
Hroro 3a cemectp 32
3 cemectp
6 Bonnosas ontuka |[loaroroBka k nmpaktuue- 14 OK-10 3amura oTyera,
CKUM 3aHATHUSIM, CEMUHA- Komnoksuym, Otuet
pam 1o J1abopaTopHOH
[TpopaboTka JTeKIHOHHO- 8 pabore, Tecr, Oxsa-
MeH
ro Marepuana ©
OdopmieHre 0TYETOB TI0 8
JabopaTOpHBIM paboTam
Hroro 30
7 KBanrToBasg [ToaroroBka Kk npakTuye- 6 OK-10 3amnmra oTyera,

Komnoksuym, Otuer
1o JabopaTopHOU

CornacosaHa Ha noprtane N2 47216
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[TpopaboTka JIEKITMOHHO- 4 pabore, TecT, Dk3a-
ro Marepuaina MEH
OdopmiteHre 0TYETOB TIO 4
nabopartopHbeIM paboTam
Hroro 14

8 Atomuas pusuka |Ilogroroska x mpaxkruye- 12 OK-10 3amuTa oT4era,
CKUM 3aHSATHUSIM, CEMUHA- KomnokBuym, Otuet
pam 1o J1abopaTopHO
ITpopaboTKa JIEKITHOHHO- 8 pabore, Tecr, Oxsa-

MEH

ro Marepuana ©
OdopmieHre OTYETOB TI0 4
J1ab0paTOPHBIM paboTam
Hroro 24

Hroro 3a cemectp 68
ITonroroska u cgada dK- 36 DOK3aMeH
3aMeHa

Hroro 312

10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa Jisi OlleHKH YCIIeBAeMOCTH 00yUYaloIIUXCs

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — banipHbIE OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

CornacopaHa Ha no

prane Ne 47216

. . MaxkcuManbHbIN
o MaxkcumanbHBIN MaxkcuMalibHBIN
DneMeHThl yueOHO 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NeSITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
1 cemectp
3amuTa oTuera 10 10 20
Komnoksuym 18
KonTponbHas paboTa
OtyeTt no nabopaTopHOM 4
pabore
Tect 9 9 20
Hroro makcumym 3a nepu- 34 34 70
on
DK3aMeH 30
Hapacraromum utorom 34 36 70 100
2 cemectp
3amura oT4eTa 10 10 20
Komnoksuym 24 24 48
KonTposasnas padota 4
OtyeT no nabopaTopHOM 4
pabote
12



Tect 9 2 9 20

Hroro makcumyM 3a nepu- 49 2 49 100

on

Hapacraromum nrorom 49 51 100 100
3 cemecTp

3amura oTueTa 10 10 20

KomnokBuym 12 12 24

KonTponbHas pabota

Otuer no naboparopHoit 2 2 4

pabote

Tect 6 2 6 14

Hroro makcumyM 3a nepu- 34 2 34 70

on

OK3aMeH 30

Hapacraromumm nrorom 34 36 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaTOB B OLIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [lepecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOIBHON TOYKHU OreHka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMMbl OaiioB Ha aaty KT

4
Ot 60% 110 69% oT MakcuMaabHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. Ilepecyer cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OajIoB B TPAAMLIMOHHYIO M MEXIYHApOIHYIO OLIEHKY NPEJICTABIEH B TabauLe
11.3.

Tabmuua 11.3 — [lepecueT cymmBbl 0aJII0B B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Wrorosas cymma 6aiisos,

Onenka (I'OC) YUMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTEIBHO)

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (mocpexcreerio)
2 (HeYHOBIICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. CagenneB, N.B. Kypc obmeit ¢puzuku. B 3 1. Tom 1. Mexanuka. MonexymsipHas (pusnka
[DnekTpoHHBIN pecype]: YueOHOoe mocodue [DNeKTpOoHHBIN pecypc] : yued. mocodue — DIIeKTPOH. JIaH.
— Cankr-IletepOypr : Jlanb, 2018. — 436 c. — Pexxum goctyma: https://e.lanbook.com/book/98245. —
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3arn. ¢ skpana. — Pexxum nocryma: https://e.lanbook.com/book/98245. (nata obpamenus: 03.12.2018).

2. CagenpeB, U.B. Kypc o6mieit pusuku. B 3 1. Tom 2. DnexktpudecTBO U MarHeTu3M. BoJHBI.
Ontuka [OnekTpoHHBIN pecype] [DnekTpoHHbIH pecypc]: yue6. mocodue / M.B. CaBenbeB. — DIEKTPOH.
man. —  Caskr-Ilerepobypr :  Jlamp, 2018, — 500 c¢. — Pexum  gocryna:
https://e.lanbook.com/book/98246. — 3ar. c JKpaHa. — Pexum JOCTyma:
https://e.lanbook.com/book/98246. (nara oopamenus: 03.12.2018).

3. Cagenbes, U.B. Kypc o6meli ¢usuku. B 3 1. Tom 3. KBanTtoBas ontuka. AToMHass Qpu3uka.
®usuka TBepAoro Tena. Gr3uka aTOMHOIO SiApa U AJIEMEHTAPHBIX YaCTHUIL [ DJIEKTPOHHBIN pecypc]| [DIek-
TPOHHBIN pecypc]: yueb. mocobue / M.B. CaBenbeB. — Dnekrpon. nan. — Cankrt-IlerepOypr : Jlaus,
2018. — 320 c. — Pexxum nmoctyma: https://e.lanbook.com/book/106893. — 3arn. ¢ skpana. — Pexum
nocryna: https://e.lanbook.com/book/106893 (nara obpamenus: 03.12.2018).

12.2. lonotHUTEILHAS JIATEPATYpPA

1. CasenbeB, M.B. COopHHK BONPOCOB M 3amad mo odmed (usuke [DIEKTpOHHBIA pecypc|
[DnexTponHsbIii pecypc]: yueb. mocodue / U.B. CaBenbeB. — DnektpoH. gaH. — Cankr-IletepOypr :
Jlanb, 2018. — 292 c. — Pexxum noctyma: https://e.lanbook.com/book/103195. — 3arn. ¢ skpana. — Pe-
xuM focryna: https://e.lanbook.com/book/103195. (nara obpamenus: 03.12.2018).

2. MHpomos, U.E. 3agaun no obmieit pusuke [DnekTpoHHBIA pecype]: YuebHoe mocodue [Dek-
TPOHHBIN pecypce] : yued. mocodue — DnekTpoH. aaH. — Cankt-IlerepOypr : Jlans, 2018. — 420 c. —
Pexxum poctyma: https://e.lanbook.com/book/99230. — 3arm. ¢ oskpana.. — Pexum pocryna:
https://e.lanbook.com/book/99230. (nara oOpamenus: 03.12.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOU

12.3.1. Obs3aTenbHBbIC y4eOHO-MeTOAMYeCKHE TOCOOHS

1. Mexanuka [DnekTpoHHBIN pecypc]: YueOHO-MeToanYecKkoe nocodue no ayAuTOPHBIM Mpak-
THYECKHUM 3aHATHAM M camocToaTesbHOM padote / I'pubos 0. A., 3enun A. A. - 2018. 64 c. — Pexum
noctyma: https://edu.tusur.ru/publications/7662 (nata o6pamenus: 03.12.2018).

2. MonekynspHas ¢U3MKa U TepMOJAMHAMHUKA [DJIEKTPOHHBIA pecypc]: YueOHO-MeToIuuecKoe
nmocobue Mo ayIMTOPHBIM MPAKTHUYECKUM 3aHATHUSIM U CaMOCTOATEIbHON pabore / bypmosununa B. A. -
2018. 85 c. — Pexxum noctyna: https://edu.tusur.ru/publications/7520 (nata oOpamenus: 03.12.2018).

3. DJEKTpUYECTBO M MarHeTU3M [DJEKTPOHHBIN pecypc]|: YdeOHO-METOIUIECKOe MOCOOue Mo
AyIMTOPHBIM MPAKTHYECKUM 3aHATUSAM U caMOCTOsTeNbHON padote / Bypauesckuii FO. A. - 2018. 137 c.
— Pexxum moctyna: https://edu.tusur.ru/publications/7729 (mara obpamenus: 03.12.2018).

4. Konebanus U BOJHBI [DNEKTPOHHBIN pecypc]: YueOHO-METOANYECKOe MOcoOue Mo aymauTop-
HBIM MPAKTUYECKUM 3aHATUSAM U caMocTosTenbHOM padore / Kiiumos A. C., Menosauk A. B., FOmikos
0. T. - 2018. 114 c¢. — Pexum noctymna: https://edu.tusur.ru/publications/7652 (nmara oOpamieHus:
03.12.2018).

5. BonHoBas M KBaHTOBasi ONTHKA [DNEKTPOHHBIN pecypc]: YueOHO-MeToandYecKoe mocodue mo
ayIUTOPHBIM MPAKTHUECKUM 3aHATUSIM U caMocTosATenbHON pabdore / Opnosckas JI. B., lBanosa E. B.,
Oprnosckas A. B. - 2018. 127 ¢. — Pexwum noctyna: https://edu.tusur.ru/publications/7694 (aara obparie-
Hus: 03.12.2018).

6. ArtomHas ¢usuka u (usznka TBEPIOTO Tesa [DNEeKTPOHHBINH pecypc]: YueOHO-MeToanYecKoe
ocoOue Mo ayJUTOPHBIM MPAKTUUYECKUM 3aHATHSIM U caMOCTOsATeNbHOM pabote / JIssunn A. B., UyxkoB
FO. II. - 2018. 147 c¢. — Pexum noctymna: https://edu.tusur.ru/publications/7691 (mata oOpamieHus:
03.12.2018).

7. Kunemaruka paBHOYCKOPEHHOTO BpalleHHUs [DIeKTpOHHBIH pecypc]: Meronuueckue ykasa-
Husl K snabopatopHoit pabote / bypnosumun B. A., Tposu JI. A. - 2012. 13 ¢. — Pexum nocryna:
https://edu.tusur.ru/publications/923 (nara obpamenus: 03.12.2018).

8. OmpeneneHne MOMEHTa WHEPITUHN TBEPHBIX Tell [ DNEKTPOHHBIH pecypc]: PykoBoacTBo k mabo-
partopHoii pabore mo ¢usuke / TiompkoB A. B., I'puboB 1O. - 2016. 12 c¢. — Pexum pnocryma:
https://edu.tusur.ru/publications/6692 (nara obpamenus: 03.12.2018).

9. MWzyuenme pacnpezneneHus MakcBemia [DNeKTpOHHBIH pecypc]: MeToandeckue ykasaHus K
naboparopHoit pabore / bypgosummn B. A. - 2018 9 c¢. — Pexum jgocryna:
https://edu.tusur.ru/publications/7643 (mara o6pamenus: 03.12.2018).

10. M3mepeHue ynenbHOTO JIEKTPUUYECKOTO COMPOTUBIICHUS METAIIOB [DJIEKTPOHHBIM pecypcl:
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Meroanueckue yka3aHus K J1adopatopHoii pabote / MiBanosa E. B., MenoBuuk A. B. - 2018. 7 ¢. — Pe-
®uM gocrtyna: https://edu.tusur.ru/publications/7645 (mara obpamenus: 03.12.2018).

11. M3yyeHne MarHUTHOTO IOJISi KPYTOBOIO TOKa [DIEKTPOHHBIN pecypc]: Meronuueckue ykasa-
HUsA K JabopatopHoil pabore / MBanoa E. B., MemoBuuk A. B. - 2018. 13 ¢. — Pexum nocryma:
https://edu.tusur.ru/publications/7646 (nata obpamenus: 03.12.2018).

12. OmnpeneneHue yaeJbHOTO 3apsija 3JIEKTPOHA METOIOM MarHeTpoHa [DJIEKTPOHHBIA pecypc]:
Meroauueckue ykazanus K 1aboparopHoii padore / Bypauesckuii FO. A. - 2011. 14 c. — Pexum nocrymna:
https://edu.tusur.ru/publications/864 (nata o6pamenwus: 03.12.2018).

13. U3yueHue 3aTyXaroUux 3JIEKTPOMArHUTHBIX KojeOaHuil [DeKTpoHHBIN pecypce]: Meroanye-
CKHe yKazaHus K jabopaTtopHoil pabore / bypmoBummn B. A. - 2018. 14 c¢. — Pexum pocrtyna:
https://edu.tusur.ru/publications/7641 (nata obpamenus: 03.12.2018).

14. CnoxxeHre B3aUMHO TNEPNCHAMKYISPHBIX KojeObaHuit ¢urypsl Jluccaxy [DIeKTpOHHBINA pe-
cypc]: Meroauueckue ykazaHus Kk 1abopatopHoii padore / bypadesckuii FO. A. - 2011. 9 ¢. — Pexum no-
cryma: https://edu.tusur.ru/publications/872 (mara obpamenus: 03.12.2018).

15. V3ydyenune uHTEpPEPEHIINH JIA3EPHOTO U3IyUeHUs [DNEeKTPOHHBIN pecypc]: YueOHO-MeTou-
yeckoe mocooue / Opnosckas JI. B. - 2010. 9 c. — Pexxum noctyma: https://edu.tusur.ru/publications/911
(mata obpamenwus: 03.12.2018).

16. V3ydyenune mudpakmuul Ja3epHOTO H3IYYCHHS Ha OJHOMEPHON IU(PaKIIMOHHOW PpEeIIeTKe
[DnexTpoHHBI pecypc]: YueOHo-MeToquaeckoe mocodbue / Opnosckas JI. B., Opnosckas A. B. - 2010. 9
c. — Pexum pgocryna: https://edu.tusur.ru/publications/914 (nata oopamenus: 03.12.2018).

17. TemnoBoe u3inydeHue [DneKTpoHHBIN pecype]: PykoBoncTBo k jgaboparopHoii paboTe o ¢u-
suke / KmmumoB A. C., MemoBauk A. B. - 2017. 15 c¢. — Pexum goctyma:
https://edu.tusur.ru/publications/7607 (nata obpamenus: 03.12.2018).

18. HccnenoBanue crnekTpa atoMa BOIOpoJa [ DNEKTPOHHBIN pecypc]: MeToauyeckue ykazaHus K
naboparopHoii pabore / 3axapoB H. A., Kupmwmios A. M. - 2011. 18 c¢. — Pexum npocryna:
https://edu.tusur.ru/publications/917 (nata o6pamenwus: 03.12.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydaroluxcs
U3 YMCIIa JIML] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALTIH.

JL1s1 1ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI
1. Marepuansl pecypca https://edu.tusur.ru/

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrue JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaabHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEeMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue Ui-
JOCTPALMHU 10 JIEKLIMOHHBIM pa3/ieiaM JUCIUIUINHBI.
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13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
VYyeOHast aymuTopust
yueOHasi ayJuTOpHs JUIsl TPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIs IPOBeE-
JICHUS 3aHATUI IPAKTUYECKOTO THUIIA
634050, Tomckas o6nacts, T. Tomck, Jlennna npocrnexr, a. 40, 307 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUs:
- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;
- Pabouee mecto npenoaBares.
[TporpamMHoe obecnieueHue He TpeOyeTcsl.

VYueOHas aymuTopus

yqe6Ha51 ayauTopus I IPOBCACHUA 3aHATHI JICKITMOHHOI'O THIIA, yqe6Ha51 ayauTopus JJId IMpOBE-
JICHMS 3aHATUN MPAKTUYECKOro TUMa, yueOHast ayJuTOpHs AJs NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
MOMCIICHUE JJId IMPOBECACHUS I'PYIIIOBBIX U MHAUWBHUAYAJIbHBIX KOHCYHLTaHHfI, MOMEIICHUE JId ITPOBEAC-
HUSI TEKYILLET0 KOHTPOJIA U MPOMEXKYTOUHON aTTeCTalluu

634050, Tomckast o6mactb, . Tomck, Jleanna npocrnexr, a. 40, 133 ayx.

Onucanue uMerouierocs 000pya0BaHuUs:

- Kommnekr cneunanuzupoBaHnHol yueOHOI mebenu;

- PaGouee mecTo mpermnoaBares.

[TporpammHoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJibHO-TEXHHYECKOE M IPOrPaMMHoOe odecredyeHne JJIs J1adopaToOpHbIX padoT

JlaGopaTopust 1a3epHOM ONTHUKH

yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI IPAKTUYECKOrO TUIA, ydeOHas ayaAuTopus JUis Ipo-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA

634034, Tomckas o6macts, T. Tomck, Bepmmnuna ynuua, a. 74, 235 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- 'ennoneonoBsI sazep (8 mit.);

- OnTHueckas cKaMbs C IPUHAUIEKHOCTIMH (8 1MIT.);

- Kommutekt cienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[TporpamMHoOe obecnieueHue He TpeOyeTcsl.

Jlaboparopusi MEXaHUKU U MOJICKYISIPHOU (PU3UKH

yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BEICHUS 3aHITHIA TaO0OPaTOPHOTO THUIA

634034, Tomckas obnactse, . Tomck, Bepmauna ynuna, n. 74, 232 ay.

Ornucanmne UMEIIErocs 000PYIOBAHNUS

- Jlabopatopubie Maketbl: «MonekymsipHas ¢usuka» (10 mT.), «Mastauk Ob6epoeka» (10 miT.),
«Mamuna AtByna» (3 wr.), «MomeHT nHepuum» (4 1mr.);

- [lepconanbhbiil kommnbstotep (10 mT.);

- Konrposnnep uzmepennii (10 wr.);

- KommuiexT cnenuain3upoBaHHON yaeOHOM MeOen;

- Pabouee mecto npenogaBares.

[IporpamMmmHoe obecrnieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacder morpemnHocTe# GU3HUESCKUX H3MEPEHUI

Jlaboparopusi KBaHTOBOH (U3HUKH
yueOHasl aymuTOpHs JJIsl IPOBEICHHSI 3aHITUH PAKTUYECKOTO THIA, yueOHast ayIuTOPHs ISl TIPO -
BEJICHUS 3aHATUI J1a00paTOPHOro THUMA
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634034, Tomckas ob6macts, T. Tomck, Bepmnauna ynuua, a. 74, 229 ayn.
Omnucanue uMerouierocs 000pyA0BaHuUs:

- JIaboparopuslit makeT "KBanToBas ¢puzuka" (10 mr.);

- [IlepcoHanbHBIN KOMIBIOTED;

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;

- PaGouee mecTo mpemnoaBares.

[IporpammHoe obecrieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacuer norpemHocTe# GpuznyecKux u3MepeHuit

Jlaboparopusi TepMOIMHAMHUKHI

yueOHast ayIuTOpus AJIsl IPOBEICHHSI 3aHITUI PAKTUYECKOTO THIA, yueOHast ayIuTOpHs s TIPO-
BEJICHUS 3aHATHI 1a00paTOPHOTO THMA

634034, Tomckast obnacts, . Tomck, Bepumnuna ynuia, a. 74, 223 ayg.

Ornucanune UMerIIerocs 000pyI0BaHUS:

- JJaGopaTopHbIil MakeT Mo TepMoguHAMUKE (6 IIT.);

- [lepcoHanbHBIN KOMIBIOTED;

- KommutekT crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmMHoe obecnieueHue:

— LibreOftice

— Microsoft Windows 7 Pro

— Pacuyer norpemnocTel pusnueckux N3MepeHHi

JlaGoparopus 31eKTpUUECTBAa U MarHeTu3Ma
yueOHas ayIUTOpus AJIs NPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yuyeOHast ayuTOpus AJIs IIpo-
BEJICHUS 3aHATHI J1a00paTOPHOro THUMA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 219 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUs:
- JIaGopaTopHbIif MaKkeT «DJIEKTPUUECTBO U MarHeTu3m» (12 mr.);
- [Iepconanbhblii koMmbroTep (12 mt.);
- Konrponnep uzmepennii (12 mr.);
- locka Oenas Juisi MMCbMa MapKepoM;
- Kommutekt cnienmanu3upoBanHoi yueOHoN MeOenu;
- Pabouee mecto npenoaBares.
[TporpamMHOe obecrieueHue:
— ASIMEC
— LibreOftice
Microsoft Windows 7 Pro
Pacuet norpemHocTeil pusnyeckux uaMepeHuit

Jlaboparopusi BOTHOBOW ONTHUKH

yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUHN JJaOOPaTOPHOTO THUIIA

634034, Tomckas obnactb, T. Tomck, Bepmauna ynuia, a. 74, 210 ayx.

Onucanue uMeromierocs 000pya0BaHuUs:

- Monoxpomatop (9 mrt.);

- UcTounuk cBera ciekTpa pTyTH (6 mT.);

- Hctounuk cBeta criekTpa Bogoposa (8 mrT.);

- JIaboparopuslit makeT "Ilonspuzanus ceera” (6 mrt.);

- Kommnekr cnenunanuzupoBanHol yueOHOI mebenu;

- Pabouee mecTo mpermnoaBares.

[TporpammHoe obecrieueHre He TpeOyeTcsl.
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13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA yueOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHast MmebOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTu «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(opMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qiigs Windows;
- 7-Zip;

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHME NUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbS U WHBAJIMIaMU
OCYILECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00y4YaAIOLIUMUCS ¢ HAPYHIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/nepena-
yl yueOHOI nH(OpMaLKy B JOCTYNHBIX (OpMax, MOOMIIbHOM cHCTEMBI ITPENoAaBaHus sl 00ydarouxcs
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas ayTuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyarouiyecsi ¢ HapylleHUEeM cllyxXa, 000py/l0oBaHa KOMIIBIOTEPHON TEXHHUKOM, ayIMOTEXHHUKOH, BUIEO-
TEXHUKOMU, 3JIEKTPOHHOMU JOCKOU, MYJIbTUMEAUUHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJIaifjla Ha 3KpaHe) MpU IOMOIIY BUCOYBETUUUTENCH JI1s1 KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
3YIOTCS aJIbTepHAaTUBHbIEC YCTPOMCTBA BBOAA HH(OPMAIIMKU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/epe-
Jau yuyeOHOM MHpOpMauu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOyUeHUs UIs JIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OuneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIUN 110 OPraHu3alNu U3yYeHust
JUCHUILIMHBI

14.1. Conep:xanue OLEHOYHBIX MATEPHAJIOB U METOUYECKHE PEKOMEHIAIlUN
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHS OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMIIETSHITUI UCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBbIe 3a1aHUA

1. Touka OBMOXKETCSl M3 LIEHTPA CIIHUPAIU ¢ paBHOMEpPHO yObIBaroliel ckopocthio. [Ipu 3ToM Be-
JIMYKHA TOJTHOTO YCKOPEHUS TOUKM ...

BapuaHTb! 0TBETOB:

1. ymeHbIIaeTCs; 2. yBEIUUUBAETCA; 3. HE U3MEHsAETCs; 4. paBHA HYIIIO.

2. Ha abconoTHO TBEpOE TENIO JeHCTBYET MOCTOSIHHBIM MOMEHT cuil. Kakue U3 nepeurcieHHbIX
HW)KE BEJTMYUH U3MEHSIOTCA 10 IMHEHHOMY 3aKOHY?

BapuaHTb! 0TBETOB:
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1. yriioBast CKOPOCTb M YITIOBOE YCKOPEHHUE
2. MOMEHT UHEPIIUU U MOMEHT UMITYJIbCA
3. yrioBasi CKOpOCTb 1 MOMEHT MHEPLIUHU
4. yrioBasi CKOpOCTb U MOMEHT UMITyJIbCa
3. BennunHa MOMEHTa MMITYJIbCca TeJla U3MEHSETCS C TEYCHHEM BpEeMEHH 1o 3akoHy L=t(t+2) (B
equaunax CH). Eciu B MOMEHT BpeMeHM 2 C YIJIOBOE YCKOPEHHE COCTaBisieT 3 paa/c’2, TO MOMEHT
uHepuuu Tena (B eqununax CH) pasen ...
BapuaHTbl OTBETOB:
1.2
2.1
3.0,5
4.4
4. Ha koHIIaX HEBECOMOTI'O CTEPXHS 3aKPEIUICHBI JIBA MAaJE€HbKUX MAcCCUBHBIX mapuka. CTep:KeHb
MO>KET BpaIllaThCsl B TOPU30HTAIBHOM MJIOCKOCTH BOKPYT BEPTHKAIBHON OCH, IPOXOSIIEH Yepe3 Cepe -
Hy cTepkHs. CTEepKEeHb paCKpyTHIH A0 YIioBoi ckopocTH ®. [log neiicTBueM TpeHus: CTepKEHb OCTAHO-
BUWJICS, TIPU 3TOM BBIJIETUIOCH 4 J[K TETIOTHI.
Ecnu cTepkeHb pacKpyTUTh 10 YITIOBOW CKOPOCTU ®’ = ®/2, TO MPU OCTAHOBKE CTEPXKHS BBIJICIIHT -
Csl KOJIMYECTBO TEIUIOTHI (B J[K), paBHOE ...
BapuanTsl 0TBETOB:
1.0,5
2.2
3.1
4.4
5. TenoBast mammHa padoTaeT no nukiay KapHo. Eciau TemnepaTypy HarpeBaTesiss U XOJOIUIbHY -
Ka yMEHBIIUTH Ha onuHakoByto BennuuHy AT, To KIIJ] nukia ...
BapuaHTbl OTBETOB:
1. yBenuuurcs
2. HE U3MEHUTCS
3. yMEHBIIUTCS
4. nns OTBETa HENOCTATOYHO JTAHHBIX
6. Bo cKobKO pa3 yBeIMUUTCS CPEIHEKBAJAPATHUYECKass CKOPOCTh MOJIEKYJ MACAIbHOTO raza mnpu
TTOBBIIICHUH a0COIOTHOM TeMIiepaTypsl B 4 paza?
BapuanTsl 0TBETOB:
1. He n3menuTcs
2.0,5
3.2
4.4
7. OT KakoW W3 NMPUBEJICHHBIX HUKE BEJIWYUH, XapaKTEPU3YIOUIUX MOJEKYJIbl, 3aBUCUT JaBJICHUE
haeaabpHOro rasa?
BapuaHTbl OTBETOB:
1. CUJIBI IPUTSKEHUS MEXKAY MOJIEKYIaMHU
2. KUHETUYECKON YHEPTUU MOJIEKYJT
3. CHJIBI OTTAJIKUBAHUS MEXK]Y MOJIEKYJIaMU
4. NOTEHUMAIBHOW SHEPTUH B3aUMOJACUCTBUS MOJIEKYJT
8. JlJis1 U30JUPOBAHHON CUCTEMBI B PABHOBECHOM COCTOSIHUU SHTPOIIHSI CUCTEMBI. . .
BapuaHnTbl OTBETOB:
1. MuUHUMaJIbHA
2. MakcuMasbHa
3. umeet cpenHee apuPpMeTUIecKoe 3HAYCHHE
4. UMeeT OTpULAaTEeNIbHOE 3HAYEHUE
9. BekTop HanpsHKEHHOCTH AIEKTPOCTATUYECKOTO TOJIS, CO3JAHHOTO MEXITy OOKIIaTKaMu IMI0CKO-
ro KOHJeHCaTopa HalpaBJIEH. ..
BapuaHTsl 0TBETOB:
1. oT oTpHuIaTETLHON OOKITAIKH K TTOJIOKUTEITbHON
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2. B CTOPOHY BO3pacTaHus MOTEHIIHANA

3. mapajuieaTbHO OOKIIaIKaM

4. B CTOpOHY YOBIBaHHS ITOTEHIIMATIA

10. Toueunslii 3aps +q HAXOAUTCS B IEHTpe chepruueckoit moBepxHOoCcTU. Eciu m1o6aBuTh 3apsm —
q BHYTPb C(PepHUUECKOil MOBEPXHOCTH, TO MOTOK BEKTOPAa HANPSHKEHHOCTH 3JIEKTPHUUECKOrO IMOJS depe3
MTOBEPXHOCTH CPEPHL. ..

BapuanTsl 0TBETOB:

1. yBenuuurcs

2. yMEHBILIUTCA

3. paBeH HYJIIO

4. HEe U3MEHUTCS

11. MarHuTHBIN MTOTOK CKBO3b KaTYIIKY, COCTOSIIYIO U3 10 BUTKOB, M3MEHsETCS 110 3aKoHY D=t(2-
t) MB0. Uemy paBna 3/IC nHayKIuu, BO3HUKAIONIAS B KaTyIIKe B MOMEHT BpeMeHu t=3 c? OTBer npex-
CTaBUTh B MIJIUBOJIbTAX.

BapuanTsl 0TBETOB:

1.40

2.10

3.20

4.30

12. 3apskeHHas yacTulla BIETaeT B OJHOPOJHOE MarHUTHOE I0JIE MEPHEeHIUKYIIPHO MarHUTHBIM
CWJIOBBIM JTMHUSM. TpaeKkropueii IBUKCHUS YACTUILIBI SIBIISCTCA. . .

BapuaHnTbl OTBETOB:

1. mpsimast

2. mapabona

3. cnupanb

4. OKpY’KHOCTh

13. Kak cBsi3aHbl MeXy co00ii amMmmuTyna A u sHeprust W, nepeHocumMasi BOJTHOM?

Bapuants! otBeToB: 1. OHeprus (W) nponopunoHanbHa aMiuTyae (A) B 4-oi cTeneHn

2. Dueprus (W) nponopunoHaibHa aMIuuTyzae (A)

3. Dueprus (W) mponopiimoHaibHa KBaapaTy aMIUTUTYIbI (A)

4. Oueprus (W) nponopuroHanbHa aMIuTyae (A) B 3-oit cteneHu

14. EMKoCTB Konme6aTen-HOT0 KOHTYpa paauonepenaTdnka ymeHsmmnu ¢ 1000 go 250 nd. Kak
[P STOM U3MEHWIACH JUTMHA U3TyYaeMBbIX dJIEKTPOMArHUTHBIX BOJH?

BapuaHnTbl OTBETOB:

1. ymenpmmnace B 4 paza

2. yMEHbIIMIACh B 2 pa3a

3. yBenuuuiacse B 4 pasza

4. He U3MEHNIIach

15. Ilpu pe3oHnance...

BapuaHTbl OTBETOB:

1. pe3ko pacTer 4acToTa KoleOaHwmii

2. KoneOaHus 3aTyXaroT

3. yacToTa KojeOaHMii paBHA HYIIO

4. coBmaaeT 4acToTa COOCTBEHHBIX U BBIHYKJIEHHBIX KOIeOaHUI

16. Kak Ha3bpIBarOTCSI BOJNHBI, B KOTOPBIX KONEOAHUS YACTUIl MIPOUCXOIAT B MEPHEHIUKYISIPHOU
IUIOCKOCTH K HAIIPaBJIEHUIO PACPOCTPAHEHUs BOJIH?

BapuaHTsl 0TBETOB:

1. monepeynbie

2. IpOAOJbHbIE

3. coOCTBEHHBIE

4. KOTepeHTHbIE

17. Ilpu vabmoaeHnn nHTEpPEepeHIrN GHUOJIETOBOTO cBeTa B onbiTe FOHTa paccTosiHUE MEXIY CO-
CEHMMH TEMHBIMH TIOJIOCAMH Ha dKpaHe paBHO 2 MM. Eciu UCTOYHHK (hPHOJIETOBOTO CBETA 3aMEHUTH HC-
TOYHUKOM KPAacHOTO CBETa, JUIMHA BOJIHBI KOTOporo B 1,5 pasa GoJbllie, TO 3TO pacCTOSHUE CTaHET paB-
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HBIM ... MM.

BapuaHTbl OTBETOB:

1. 1,33

2.3

3.1

4. 1,5

18. InacTUHKY M3 ONTHYECKU aKTHBHOT'O BEIIECTBA TOMIMHONW d = 2 MM MOMECTHIIM MEX1y Ia-
paJUIETbHBIMU HUKOJISIMHU, B PE3Yy/lbTaTe YEro IJIOCKOCTh MOJIAPU3ALMd MOHOXPOMAaTUYECKOrO0 CBETAa IMO-
BepHynach Ha yroa 30o. Ilosne 3peHMsI MOISIPUMETpPA CTAHET COBEPIIEHHO TEMHBIM IIPU MUHUMAaJIbLHOM
ToNMHE (B MM) TUTACTUHKH, PaBHOM ...

BapuaHTsl OTBETOB:

1.2

2.4

3.6

4.8

19. Ha nunadparmy c KpyriabIM OTBEPCTHEM PAIUYyCOM 2 MM MaJacT HOPMAJIbHO MapaljieIbHBINA
IIy4oK cBeTa JnHOoM BoiHbl 0,5 MkM. Ha myTu myuel, npolequunx yepe3 OTBEpCTUE, HA pacCTOSSHUM 1 M
MOMENIAIOT 3KpaH. B oTBepcTHM quadparmsel JUid TOYKK Ha SKpaHe YKIIAbIBAIOTCS 30H PpeHes.

BapuanTsl 0TBETOB:

1.8

2.4

3.9

4.5

20. ITo Mepe HarpeBaHUs Teja €r0 CBEUCHUE M3MEHSETCS CIEAYIOmMM o0pa3om. [Ipu koMHaTHOM
TEMIIepaType CBEUCHHE B BUIMMON 001aCTH criekTpa He HabmoaaeTcs. [1o Mmepe NOBBILICHHS TEMIIEpaTy-
PBI TEJIO HAYMHAET CBETUTHCA MaJIMHOBBIM I[BETOM, IEPEXOIAIINM B KPACHBIN I[BET («KPacCHOE KaJleHUE»),
a 3aTeM B Oenblil («Oeroe KajeHne»). 3aKOHOMEPHOCTH U3MEHEHHs 1IBeTa CBEUCHHUS Tella IIPU HarpeBaHUH
OOBSCHSIOTCS

Bapuants! otBeToB: 1. 3akoHoM Credana-bonpimana

2. 3akoHoM Kupxroda

3. U3 IpUBEICHHBIX BAPUAHTOB HET BEPHOTO

4. 3akoHamu cmenieHus: Buna

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI
1 Mexanuka.

. KunemaTuka nocTynareiabHOTO IBH>KEHHUS.

. Kunemaruka BpamareabHOro IBUKEHUS.

. JlnHamuka mateprajibHON TOUKH.

. Kunernueckas sneprus. Pabora u MOIIHOCTb.

. Koncepparusnble cuiibl. [loTeH1ManbHas sHEpTUs, CBA3b MEXKAY NOTCHLMAIBHONW 3HEpPrueil u

DN D W N =

CHJIOH.

o)

. OCHOBHO€ YpaBHEHHE IMHAMMKHU BPAIATEIIbHOTO JBUKEHUS OTHOCUTEIBHO HEMOJBUKHOM TOY-
KH.

. YpaBHEHHE TMHAMUKHU BPaIIATEIbHOTO ABM>KEHHSI OTHOCUTEIBHO HETIOABUKHOM OCH.

. MomeHT unepiuu, Teopema Llteitnepa.

. 3aKOH COXpaHEHHUs MEXaHUYECKOU SHEPTHH.

0. 3aKoH coxpaHEHHs] MOMEHTa UMITYJIbCA.

— O 0

2 MonexynsipHas (pr3MKa U TEPMOANHAMUKA.

1. BuyTtpennss sneprus. Teriora u padota. [lepBoe Hauano TepMOIMHAMUKH.

2. Knaccuueckue ctatucTuku (GyHKLIUS pacnpeaenaeHus Makcsema).

3. Haubosnee BeposiTHasi, cpeHsAs KBaJpaTUyHas U CpelHsAs apupMeThuyeckas CKOPOCTH MOJIEKYII
rasa.
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4. bapomerpuueckas popmyna. Pacnpenenenue bonpimana.

5. TemnoémkocTh raza. @opmyna Maiiepa.

6. YpaBHEHHE COCTOSTHUS MJ1€aIbHOTO ra3a. M3ompouecchl.

7. Annabatrdeckuii mporecc. [lomuTponuueckue mporeccsl.

8. O6parumsrii nuka Kapho.

9. 3MeHeHne SHTPONHUH MPpU 00paTUMBIX M HEOOpAaTUMBIX Tporieccax. BTopoe Havdamo Tepmoau-
HaMUKH.

10. OuTponus. PU3NYECKUN U CTATUCTUYECKUN CMBICT SHTPOIHUH.

3 DIeKTpUYECTBO.

1. DOnexrpuueckoe noisie. Hanpspk€HHOCTh 3nekTpudeckoro nois. CuinoBble JUHUHU. [IpuHImMD
CYNEPNO3ULIMU MIEKTPUUECKUX TOJICH.

2. Teopema Octporpajackoro-I'aycca ajisi BEKTOpa HaNpsKEHHOCTH AyekTpudeckoro noiis. [lome
OECKOHEUHOM OTHOPOAHO 3apsHKEHHON TNIOCKOCTH.

3. [Morenmuan. Pabora cui snmekrpocTaTudeckoro mois. [upKymsinus BeKTopa HanpsoKEHHOCTH
AJIEKTPOCTATUYECKOTO TOJIS.

4. CBs13p MEXKy HaNPSKEHHOCTHIO 3JIEKTPOCTATUYECKOr0 TOJIs U MOTEeHInanoM. Pacuer pasHocTr
MOTEHIIMAJIOB MEXy TOYKaMHU N0Jst (00pa30BaHHOTO OECKOHEUHOH 3apsKEeHHOM MII0CKOCTBIO, ABYMS Oec -
KOHEYHBIMU 3apsKEHHBIMU IJI0CKOCTSAMHU, c(heprudecKoil TOBEPXHOCTHIO, TPOBOISIINM IIAPOM).

5. Ilonsgpusanus JU3IEKTPUKOB.

6. 3amenenue BexkTopoB E u D Ha rpanuie pasnena AByX IUAJIECKTPUKOB.

7. PactipeneneHue 3MEKTPUUECKUX 3apsA0B Ha MpoBogHMKe. Hampsx€HHOCTH momst BONM3M TO-
BEPXHOCTH 3apsKEHHOTO IMTPOBOIHUKA.

8. DnexTponBmxkymas cuina. O6001mEHHBIN 3akoH OMa /17151 HEOTHOPOAHOTO yYacTKa HEMH.

9. Pabota, moutHOCTH, 3aKkoH J[xoys-JleHa.

10. Pa3BerBnéunsie nenu. [pasuna Kupxroda.

4 BomHOBAs OITHKA.

. Uatepdepentms cera. Meron FOwnra. [llupuna nonoc uarepdepeHunu.

. UaTepdepennius nmpu oTpakeHUU MPH OTPAKCHUH OT TOHKOH MPO3paYHON TIIIACTHHKH.
. Konbuia Hetotona.

. Hudpakums ceeta. [Ipunamun [oiirenca-dOpenernsi.

. Meron 30H @penens. 30HHAs MJIACTUHKA.

. Audpakiust Ha KPyTJIOM OTBEPCTUH M HEMTPO3PAYHOM JTUCKE.

. Audpakmust OT memnm.

. dudpakuronnas pemérka.

. CniextpanbpHoe paznoxenue. Paspemaionias cnocoOHOCTh PEMIETKH.

10. Indpaxiys Ha TPOCTPAHCTBEHHBIX peméTkax. [{udpakius peHTTeHOBCKUX JTy4eH.
11. Ionspuzanus ceta. [lonsgpuzanus npyu oTpaXeHUH U NpeIoMIIeHUH. 3aKoH bproctepa.
12. IMonsipuzanus npyu IBOMHOM JTy4EIPETOMIICHHH.

13. 3akon Mantoca.

O 00 1IN DN K W~

5 KBauToBas OrTuka.

1. TermoBoe uzny4yenue. 3akon Kupxrodga.

2. 3akon Credana-bonpimana. 3akon cmenieHus: Buna.

3. ®opmyna ITnanka.

4. Buemmauit hoTodhPexT.

5. ®otonsbl. OnbIT boTte (MeTo coBmaieHuit).

6. Oddext Komnrona.

7. TOpPMO3HO€ PEHTIC€HOBCKOE M3JIy4eHHE. XapaKTePUCTUUECKOE PEHTTE€HOBCKOE U3TyUCHHUE.
8. JlaBaeHue cBeTa.
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6 AtomHas u3uKa.

1. 3akoHOMepHOCTH B aTOMHBIX criekTpax @opmyna bansmepa.

2. DnemenTtapHas Teopust bopa. OnbiT ®panka u ['epua.

3. I'mnotesa ne bpoitsisa. BonHoOBBIE CBOMCTBA BENIECTBA.

4. Ilpunuun HeonpeaeaEHHOCTH.

5. BomnoBoe ypaBuenue lllpenunrepa. ®@uznueckuit cmbici W-QyHkimm.
6. KBanToBaHue 3Hepruu 3J€KTPOHA B OJTHOMEPHON MOTCHIIMAIIBHOU SIME.
7. 'maBHOE M OpOUTAIBHOE KBAHTOBBIC YHUCIIA.
8. IIpocTpaHCTBEHHOE KBAHTOBAHUE (MAarHUTHOE KBAHTOBOE YHCJIO).
9. Cniun snektpona. OnwiT lTepHa u I'epnaxa.
1

0. Pactipenienenne 31€eKTPOHOB IO SHEPTETUUECKUM YpOBHAM aTtoMoB. [Ipuniun [Taymu.

14.1.3. Tembl KOHTPOJILHBIX PadoOT
1 Mexanuka.

2 MonexynsipHas (pu3MKa U TEPMOJANHAMUKA.
3 DIeKTpUYeCcTBO.

4 DIEKTPOMAarHeTU3M.

5 KonebGanus v BOIHBEL.

6 BonHoBas onruka.

7 KBanToBast onTUKa.

8 AtoMHas usuka.

14.1.4. Tembl KOJJIOKBHYMOB
1 Mexanuka.

2 MonexynsipHast (pU3HKa U TEPMOJAUHAMUKA.
3 DIeKTpUYEeCcTBO.

4 DAeKTPOMAarHeTU3M.

5 KonebaHus ¥ BOJIHEL.

6 BomHoBas onruka.

7 KBaHTOBAas OITHKA.

8 Atomuas usuka.

14.1.5. Tembl 1a00paToOpHBIX padoT
Kunemarnka paBHOYCKOPEHHOTO BPAILIEHHUS
N3yueHune pacnpenenenus Makcsesia
W3mepeHue yenbHOT0 3JIeKTPUYECKOro COTPOTUBIICHHSI METAJUIOB.
M3ydeHne MarHuTHOTO MOJIsl KPYTrOBOT'O TOKa
N3yueHune 3aTyxaromux 3JIeKTPOMarHuTHRIX KoieOaHuH.
N3yuenne uHTepQepeHINN JTa3epHOr0 U3ITyUeHHS.
TernoBoe u3y4eHue
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Omnpenenenne MOMEHTa UHEPLIUHU TBEPBIX TEI
Onpenenenne yaeapHOTO 3apsaaa dIEKTpOHA METOIOM MarHeTpoHa

CrnoxxeHue B3aMMHO MEPIIEHAUKYISPHBIX Konebanuit. durypsr Jlnccaxy
HccnenoBanne crekTpa aroMa BOJOpoJa
N3zyuyenue audpaxiyn Ja3epHOro H3IyUYeHUs] Ha OJJHOMEPHOH IU(PaKIIMOHHOHN pelieTke

14.1.6. 3auér

1 DiekTpoMarHeTu3M.

1. Cratuueckoe MarHUTHOE 1oJie B BakyyMme. Bektop marHuTHoM uHaykuuu. 3akoH buo-Casapa-

Jlammaca.

O 00 31O L B~ W

. MaraurtHoe mnosie KpyroBoro Toka. MarHuTHO€ 1oJjie IBUXKYILErocs 3apsja.

. 3akon Amnepa. Cuiia, JeicTBYyOIIas Ha IPOBOJAHUK C TOKOM B MarHUTHOM TIOJIE.

. Cuna Jlopenna. /IBuxeHue 3apsyKeHHON 4aCTULBI B OZTHOPOJIHOM MarHMUTHOM IIOJIE.
. Oddext Xomna.

. Hupkyssinus BEKTOpa MArHUTHOM MHIYKIIMH.
. PabGoTa mo nepemenieHuo NpoBOHMUKA U KOHTYpa ¢ TOKOM B MArHUTHOM TIOJI€.

. MarautHoe nosne B BeujecTBe. HamMarHnueHHOCTh ¥ HAPSKEHHOCTh MArHUTHOTO TIOJISL.
. MaruuTHble MOMEHTHI 3JIEKTPOHOB U aTOMOB.

10. DnexTponBmkyias cuia (3.1.¢.) UHAYKIUU. [Ipupoaa sBieHus SJI€KTPOMArHUTHON MHITYKITHH.
11. SIBnenne camonHaykuuy. Bzaumuas nHIyKIus.
12. DHeprust MarHuTHOTO MOJISL.

13. BuxpeBoe 21eKTpUYECKOE MOJIE.

14. YpaBuenus Makcaeiia.

2 KoseOaums v BOJHEL.

1. XapaKTepuCTHUKU TapMOHUYECKUX KOJIEOaHHH.
2. CaoxxeHre rapMOHUYECKHX KOJIeOaHUH.
3. KBazucrauuonapusie Toku. CBOOOHBIE AJIEKTPOMAarHUTHbBIE KOIeOaHUsI B KOHType 0e3 aKTUB-

HOTI'O COIIPOTUBJICHUA.

4. CBoOO/IHBIE 3aTyXalOUINE AMEKTpUIecKue KoieOaHusi B KOHTYpe.

5. BeiHyX/IeHHBIE deKTpudecKkue koiaeOanus. SBnenne pezonanca. [lepeMeHHbII TOK.
6. YpaBHEHUS IUTOCKON B CPEepPUUECCKON BOJIH.

7. Hanoxxenue (uarepdepenius) BoaH. CTosiure BOTHBI.
8. Dddext Homnepa as 3BykoBbIX BOH. Onrrrueckuit agdext Jortepa.
9. DneKTpoMarHuTHbHIE BOJIHBI.
10. DHeprus 31eKTpOMarHuTHOU BOJIHBI. IHTEHCUBHOCTD U UMITYJIbC 3JEKTPOMArHUTHON BOJIHBL.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH

310POBbS U HUHBAJINI0OB

I[J'I}I JiuIy ¢ OrpaHUYCHHBIMH BO3MOXXHOCTIAMU 3J0POBbSA U HHBAJIUMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MAaTCPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/III€ 14,
Ta6Jmua 14 — I[OHOJIHI/ITeJIBHLIe MaTepuajibl OLCHUBAHUSA IJIA JIUL C OrPAaHUYCHHBIMU BO3MOXKXHOCTAMU

310POBbsI U HHBAJIUJOB

Kareropuu
o0yJarommxcs

Buasl 7OMOIHUTENBHBIX OLEHOUYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL ¥ OI[CHKH
pe3yabTaTOB 00YyUCHUS

C napymeHusMu
cryxa

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MpOBEpKa

C napyueHusaMu
3peHUs

CobecenoBanue 1Mo BOIIPOCAM K 3aUeTy,
OIIPOC IO TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHOUBUYaJIBHO)

C napymeHusMu
OIIOPHO-

Pemrenune JUCTAaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC

HpeI/IMYHICCTBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM
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ABUI'aTCIIBHOT'O CaMOCTOATCIIbHBIC pa6OTBI, BOITPOCHI K
arriapara 3a4CTy
C OIrpaHUYCHUSAMMU I10 TCCTI)I, INHUCBbMCHHBIC CaAMOCTOATCIIBHBIC HpeI/IMYH_IeCTBeHHO IIPOBEPKaA
O6H.[€M€I[I/II_[I/IHCKI/IM pa6OTBI, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA N3 COCTOAHUA
IIOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBEThI o6yqafomeroc;1 Ha MOMCEHT IIPOBEPKU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLIEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEeHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB IPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTE€HUS ACCHCTEHTOM 3a/IaHUs BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [l TakuX 0OyJarommxcs MpeayCcMaTpUBAETCsl TOCTYTI-
Has popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, & UIMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHMUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YNIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JHCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IIIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

JI1s1 1M1 ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /ISt JIUT] C OTPAaHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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