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1 lenn u 3axa4m M3y4YeHUss TUCHUIITHHBI (MOLYJ15)
1.1 Ileanb ocBOEeHUA TUCIUILIHHDI.

Heab — popmupoBaHre HABBIKOB UCIIOJIB30BAHMSI OCHOBHBIX 3aKOHOB (DU3MKHU K PEHICHUIO
3a1a4, CBSI3aHHBIX C TNPO(EecCHOHANBHOW NeATENbHOCThIO, (OPMHPOBAHUIO YCTOMYHBOTO
(bu3HYECKOro MUPOBO33PEHUS, YMEHUIO aHATTM3UPOBATh U HaXOUTh METO/IbI PEIICHUS IPOOIIEeM,
BO3HHUKAIOIINX B 00JACTH T€OJIOTHH.

1.2 3agaum QUCHUILUIMHBI. a) CO3JaHUE Y CTYJEHTOB OCHOB JOCTaTOYHO IIUPOKOMN
TEOPETUYECKON MOATOTOBKU B 00JIACTH (DPU3KKH, TIO3BOJISIIONICH CTyJ€HTaM OPHUEHTHUPOBATHCS B
MOTOKE HAyYHOU U TeXHUYECKOU nHpopmanuu;

0) ¢dopmMupoBaHHE y CTYIEHTOB KOMIIETEHI[MH HAayYHOT'O MBILIUICHUS, MPAaBHIBHOTO
MOHMMAHUS TPaHUI] MPUMEHUMOCTH DPa3IUYHBIX (DU3MUECKUX TIOHSATHI, 3aKOHOB, TEOPUH U
YMEHMSI OLEHUBAaThb CTENEHb JIOCTOBEPHOCTH pE3Yy/IbTATOB, IOJYYEHHBIX C IIOMOIIBIO
SKCHEPUMEHTAIBHBIX WJIM MAaTEMAaTUYECKUX METOJO0B HCCIIEJOBAHNUS;

B) YCBOEHHE OCHOBHBIX (DU3MUECKUX SIBJICHUNM U 3aKOHOB KJIACCHUYECKOW M COBPEMEHHOMU
bu3nuKH, METOJI0M (PU3NYECKOTO UCCIIEIOBAHUS;

I') O3HAaKOMJICHHE CTYJEHTOB C COBPEMEHHOH Hay4HOHl IUTepaTypoil W BbIpabOTKa Y
CTY/ICHTOB HAYaJIbHbIX HABBIKOB MPOBEJICHUS HSKCIEPUMEHTAIBHBIX HAaY4YHBIX MCCIIEJOBAaHUN
pa3MYHBIX (PU3UYECKUX SIBICHUH U OLIEHKU TOTPEIIHOCTH H3MEPEHHS;

1) BEIpAOOTKA Y CTY/IEHTOB IPUEMOB U HABBIKOB PEIICHUS KOHKPETHBIX 3a/1a4 U3 Pa3HbIX
oOnacrel (pU3MKH, TOMOTAIOUIUM CTY/A€HTaM B JaJIbHEHIIIEM pelliaTh HHKXEHEPHBIE 3aJa4H.

1.3 MecTo AucCHMILIMHBI (MOYJs) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpamMMabl.

Hucuumnuna b1.0.14 «®usuka» otrHOocuTcs K 0a3oBoi yactu bnoka 1 «/MCHUIIINHEL
(Momynu)» yuyeOHOro miaHa npoduis «l'eoorus» UM OpUEHTHpPOBaHA IPU IOJATOTOBKE
0akaaBpOB Ha YCBOCHHE CTYACHTAMH OCHOBHBIX (PU3MUYECKHUX SBICHUH U 3aKOHOB KJIaCCHUECKOM
U COBPEMEHHOM (U3MKH, METOAOM (PU3MYECKOro HCCIIEeOBaHMs, BBIPAOOTKY y CTYACHTOB
IPUEMOB U HABBIKOB PEILCHHsI KOHKPETHBIX 3aJlad M3 pa3HbIX obsacTed PU3MKH, MTOMOTAIOLINM
CTYJ€HTaM B JlaJlbHEHIIEM periaTb UHKEHEPHbIE 3a/1a4H.

[Tpuctynas K M3y4eHUIO AUCHUILIUHBI «DU3MKay, CTYyJIEHT JOJDKEH 3HAaTh (U3UKY U
MaTeMaTUKy B IIpejieax IporpaMMbl CpeiHEN IKOJIBI.

Jlis ycnemHoro OcBOEHHUS Kypca HEOOXOAMMBbI 3HAHUS, MOJyYEHHbIE NPU H3YyYEHUU
MaTeMaTUKu (pa3fenbl M TEeMbl: TE€OMETpPHUS, TPUTOHOMETPHsS, OIEpallud C BEKTOPaMHU,
NPOM3BOJIHAS CJIOXKHOM (YHKIMM OJHOrO apryMeHTa, aHajiu3 (QYHKIMH Ha D3KCTPEMYM,
muddepeHIMpoBaHNE B YaCTHBIX IPOU3BOJHBIX, MHTEIPUPOBAHUE, 3JEMEHTHI TEOPUU MOJIS
(TpamueHT, TUBEPTeHIIus, pOTOp)).

1.4 TlepeuyeHb IUIAHMPYEMBbIX pe3yJIbTATOB 00y4YeHHMs MO AUCHHMILIMHE (MOYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3yJibTaTaMi 0CBOeHHs 00pa30BaTe/IbHOI IPOrpaMMBbl.

N3yuenne paHHOW y4ueOHOW JWCHUIUIMHBI HampaBiIeHO Ha (OpPMHUpPOBAHUE ¥

oOyuaromuxcs oo1enpodeccnoHaTbHbIX KOMIETEHIIHNA:

OIIK-1. CnocobeH mpuUMEHATh 3HaHUS (yHIaMEHTAJIbHBIX pa3/ejoB HayK O 3emiie,
0a30Bble 3HAHMS €CTECTBEHHO-HAYYHOI'0 U MaTEMAaTUYECKOT0 IMKJIOB P PELIEHUH CTaHIapPTHBIX
npodeccuoHaIbHBIX 3aj1ay.



Ne Wupexc Coneprxanue B pesynbrarte nzydenus yaeOHOH AUCIUIUTMHBI
ILO | KOMIETCHLUUH | KOMIIETCHIUH (UIH o0yyaromuecs J0JKHbI
e gacTm)
1. OIIK-1 Cnocoben 3HaTh Ymets Bnaners
NPUMEHSATh 3HAaHUSI | IPUMEHEHHUE pabotath ¢ MPaBUIIEHOM
(dyHIaMEHTaIbHBIX 3aKOHOB B npubopaMu u JKCIUTyaTaluu
pas3zesoB HAyK O BOKHEHIITHX 000pyI0BaHHEM OCHOBHBIX
3emite, 6a30BbIC MPaKTHYECKUX COBPEMEHHOMN npudOpoB 1
3HAHUSA TIPIJTIOKCHUSX (h3uuecKon 00opynoBaHUs
€CTECTBEHHO- Ha3HA4YeHHE U 71abopaTopum; COBPEMEHHOM
HAayYHOTO U TIPUHIAIIBI HCTIONB30BaTh (br3IIecKoi
MaTeMaTHIeCcKOTo JeHCTBHSA pa3nuyHbIe naboparopun
UKIJIOB MPU BOKHEHIITHX METOJUKH
peleHun ¢busryecKkux ¢busnueckrx
CTaHJApTHBIX npudopoB A3MEpeHUi ’
podheCCHOHATBHBIX 00paboTKu
3aj1a4 IKCTIEPUMEHTAIBHBIX
JTAHHBIX

2. CTpyKTYypa U co/iep:kaHue JUCHHUILINHbI
2.1 Pacnipenesnenue TPy10€MKOCTH THCHMIJIMHBI IO BUAAM padoT

OOmiast TpyI0EMKOCTh JUCIMIUIMHBI cOCTaBlisieT 6 3adeTHbIX eauuull (216 wacoB), ux
pacnpeieneHye no BiaM padoT MPeICTaBICHO B Ta0IuIIe

Buy yue6HO#t paGoThl Beero Cemectp
qacoB (qacm)
2 3 B C

KonTtakTHasi pa6oTa, B TOM 4ncJe: 144.6 90,3 | 54,3 -
AyauTopHbIe 3aHATHS (BCero): 110 60 50 -
3aHATHSA JIEKIIMOHHOTO THUIIA 56 30 26 -
JlabopaTopHble 3aHsTHS 54 30 24 -
3aHATHSA CEMHHAPCKOTO THIIA (CEMHUHAPBI, TPAKTHYE- i}
CKHE 3aHSTHSA) ) ) )
HNuas koHTaKTHAN padora: 34,6 30,3 43 -
Konrpons camocTositenbHol padoTs (KCP) 34 30 4 -
Ipomesxxyrounas arrectanus (MKP) 0,6 0,3 0,3 -
CamocTosiTebHast paGoTa, B TOM YHCIIe: 35 17 18
ITpopaboTka y4eOHOTO (TEOpETHUECKOTO) MaTeprasa 35 17 18 -
BrimosmHeHe HHIUBU Y IIBHBIX 3a1aHUH (TIOATOTOBKA CO- i -
00IIeHnH, Mpe3eHTAITHN)
IMoAroToBKa K TEKyIIeMy KOHTPOJTIO - - - -
KoHTpoJb: 62,4 26,7 | 35,7 -
[MoaroroBka k sK3amMeHy 62,4 26,7 | 35,7 -
O01asi TPyA0eMKOCTh yac. 216 = o -

B TOM YHCJIe KOHTAKTHasl

pabora 1446 ) ) -

3a4. e 6 - - -




2.1 CTpyKkTypa AUCHUILIMHBI

Pacnipenenenue BuioB yue6HOM pabOThl U UX TPYJOEMKOCTHU IO pa3zesiaM
JUCLUIUIMHBL Pa3fienbl JUCHUIUIMHEL, U3y4aeMble B 2 ceMecTpe (ounas ¢popma)

HaunmenoBanne pa3yienos (Tem)

KonmgecTBo yacos

Bcero

AynutopHas
pabora

IBreayut
opHast
pabora
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Paznen 1. Kunemaruka noctynareabHOro u
BpAILaTEIbHOTO ABUKCHHUS.

Paznien 2. JluHamMuka OCTYNATEIBHOTO IBUKEHHUSL.

Pazyen 3. 3akoHBI COXpaHEHUS B MEXaHUKE

Paznen 4. Jlunamuka BpamaTeabHOTO ABHKECHUS.

Pazgen 5. Mexanuueckue Kojae6aHus.

Pazjen 6. D1eMEeHTH MEXaHHUKH CILTONIHBIX CPEI.

Pazgen 7. PengTuBHUCTCKAss MEXaHHKA.

Pazyen 8. MonekynspHO-KHHETUYIECKAs TSCOPUS Ta30B.
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Paznen 9.0cHOBBI TEPMOJMHAMUKHY.
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. |Pazmen 10.PeanbHbIeTa3bl, )KUAKOCTH U TBEPBIC TETIA.
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. |Paznen 12.ITocTOSHHBIN 3JIEKTPUYECKHH TOK.
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HTOFO no pazdezam oucyunzumno
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26,7

Kontposb camocrositenbHoi pabotsl (KCP)

21

[Tpomexyrounas arrecrauus (MKP)

0,3

IToaroroBka k TCKYIIEMY KOHTPOJIO

O6m1ast Tpy10€MKOCTh MO JTUCITUTUIUHE

108

Pasgenbl ANCUMNANHBI, U3ydyaemble B 3 cemecTpe (ouHas gpopma)

HanmvenoBanue pa3ienos (Tem)

KomanuecTBo yacoB

Bcero

AynuropHast
pabora

IBueaynut
opHast
pabota
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Paznen 1.MaraurocTaTHKa.

Paznien 2.9nekTpoMarHuTHas WHAYKIHUS.

Pazpen 3. YpasHeHust Makcseia.
DJIEKTPOMAarHUTHBIE BOJIHBI.

Paznien 4. 3akoHbI FeOMETPUUECKON ONTUKH

Paznen 5. Unrtepdepenuus, nudpakuus u
HOJISIPU3aLUs CBETA.

Paznern 6. 3aKOHBI TETIOBOTO U3TTyYEHHUSL.

Paznen 7. AtomHas (u3uka u 3JIEMEHTHI KBAaHTOBOM
MEXaHHKH.
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Paznien 9. DnemeHThI pU3MKH TBEPAOTO TENA.
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Pasmen 10. Snepras dusmka.
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Kontposb camocrositenbHoi pabotsl (KCP)
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[Ipomexxyrounas arrecrauus (MKP)

o
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[ToaroToBka K TeKyIIeMy KOHTPOJIIO

35,7

O6miast TpyA0€MKOCTb MO JUCIUIUIMHE

108




2.1 Copep:xanue pa3aeaoB AUCHUILIHHBI

2.1.1 3ausTUA JEeKIHOHHOTO THIIA

HanmeHoBaHue
pasgena

CoaeprkaHue pasgena

dopma
TeKyLLero
KOHTpONA

2

3

4

KnHemaTtmka
nocTynaTesibHOro un
BpaLLaTesIbHOro
OBUXKEHMA.

BEKTOP, KOOPAMHATHAA NNOCKOCTb. [poeKuna BEKTopa Ha OCb.
Cnocobbl onucaHua ABuKeHuA. Tpaektopua. Teno otcyera.
MNepemeleHne. CnoxKeHune ckopocteid. MrHOBEHHAA CKOPOCTb.
3aKoH CNoXeHua CKopocCTeN. CpepHss CKOpPOCTb.
PaBHomepHoe  agukeHue. CKOpOCTb  MPAMOSMHENHOro
pPaBHOMEPHOTO ABUMKEHWA. YpaBHEHWE NPAMOSUHENHOro
paBHOMepHOro ABuXeHuAa. YcKkopeHue Tena. EgmHuubl
M3MepeHusa yckopeHua Tena. CKopocTb Mpu ABUXKEHUU C
NOCTOAHHbIM  yCKOpeHuem. [lBMKeHue € MOCTOAHHbIM
yckopeHvem. CKOpOCTb MNpWU  ABUMXKEHUU MO  OKPYXKHOCTMU.
LleHTpocTpemutenbHoe yCKopeHue.

lMNonoHeHMe TOYKM B MNPOCTPAHCTBE, TeNO OTcYeTa, paaunyc-KoHTponbHasa

pa6oTa

OnHamumKa
NoCTynaTe/IbHOro ABUXKEHUA.

OCHOBHOE YTBEPXKAEHNE MEXaHUKMU.

MaTepuanbHan Touka. MepBblit 3aKOH HblOTOHA. BTopoit 3aKoH
HbloToHa. CBA3b MeXXAy yCKopeHnem 1 cunoi. Macca. TpeTtuit
3aKOH HbloToHa. Cuibl BCEMWPHOro TArOTEHUA. 3aKOH
BCEMUPHOTO TAroTeHusA. MepBas KocMUYecKaa ckopocTb. Cuna
TAXKecTn u Bec. HesecomocTtb. Cunbl ynpyroctn. Cunbl TpeHuA.
Csob6oaHoe nageHue. YCKopeHne CBO6GOAHOrO nNageHuA.
JBMKEHMeE C yCKopeHMem cBO60OAHOro NaieHnA BBEPX U BHU3
[1BUKEHME MO OKPYKHOCTU C

NOCTOAHHOM CKOPOCTHIO

KoHTponbHaa
pa6ota

3aKOHbI COXpaHEeHUA B
MeXaHUKe

Pa6bota cunbl. PaboTa cunbl TAXKecTn. MOWHOCTb.

DHeprua. PaboTta cui. 3aKOH coxpaHeHua aHeprun Umnynbc
MaTepuanbHOM TOYKU. UMNyNbC CUAbl. 3aKOH COXpPaHeHuA
MMMyNbCa.

KoHTponbHaA
pa6oTa

[JMHammKa
BpaLLATe/IbHOro ABUMKEHUA.

PasHoBecne Ten. lNepBoe ycnosme paBHOBECUA
TBepaoro Tten. Bropoe ycnosue paBHOBecuA TBEpAOro Tena.
MomeHT cun.

KoHTponbHasA
pa6oTa

MexaHun4yeckne
KonebaHuA.

MexaHuyeckme KonebaHuAa. CBO6OAHblIE W BblHYHAEHHbIE
Kone6aHuA. YCNOBUABO3IHMKHOBEHUS CBOBOAHbIX KONebaHUA.
MaTemaTuyeckui MasTHUK. AMnauTyga, nepuog, YacroTa.
JMHaMMKa KonebaTenbHOro ABWHEHMA. [apMOHM4YecKue
KonebaHuAa. AMnantyga, nepuog,dactota. dasa KonebaHui.
BblHYHAEHHble KonebaHuA Pe30HaHC

KoHTponbHaA
pa6oTa

31eMEeHTbl MEXaHUKN
CMNNIOLWHbIX cpen,

KoHTponbHan
pa6oTa




Penatnsuncrckas
MeXaHMUKa.

|_|pVIHLI,VII'I OTHOCUTE/IbHOCTU B MEXaHUKe U
S/IEKTPOAYHAMMIKE. [OCTY/1aTbI TEOPUM OTHOCUTE/IBHOCTOTHOCUTE/IBHOCTL
04HOBPEMEHHOCTY.

OAHOBPEMEHHOCTb NPOCTPAHCTBEHHOPA3AENEHHbIN CO6LITUN
OTHOCUTENBHOCTb PACcCTOAHNIN. OTHOCUTENIBHOCTb NMPOMEHYTKOE
BpemeHU. PenaTMBMCTCKMI 3aKOH C/IOHEHWUA CKOPOCTEN. 3aBUCMMOCT!
MacCbl 0T CKOPOCTU.CBA3bMEHAYMACCON

M3Hepruen.

KOHTpOoAnbHasA
pa6ota

MonekynapHo-
KWHeTUYyeckana Teopusa
rasos.

OCHOBHblE MNONOHEHUA MONEKYNAPHO-KMHETUYECKOW TEOPUMN.
OCHOBHOE YpaBHEHNE MOJIEKYNAPHO-KUHETUYECKOM TEOPUMU.
YpasHeHue MeHgeneesa-KnainepoHa.
M3onpouecceol.

KoHTponbHaA
pa6ota

OcCHOBbI TEPMOANHAMMUKMN.

BHyTpeHHAA 3Hepruna. Konnyectso TensoTbl. [lepsoe Havyano
TepmoanHamukun. TennosblemalmHbl. Limkn KapHo. BTtopoe
Hayano TePMOAUHAMUKM.

KoHTponbHasA
pa6oTa

10.

PeanbHble rasbl, HUAKOCTUMU
TBEpAble Tena.

PeanbHble rasbl. MonekynapHblie cunbl. YpasHeHue BaH-gep-
Baanbca. N3oTepmbl BaH- aep-Baanbca u akcnepMmeHTanbHble
M30TEPMbl peasibHbiX ra3oB. BHYTpPeHHAA 3Heprua peasbHOro
rasa. 3¢dekt [Hoyns-TomcoHa. @Pa3bl UM ¢das3osble
npespawieHua.  Ycnosua  paBHoBecua  ¢da3.  ®dasosble
Anarpammel. YpasHeHue Kna-nevipoHa-Knaysuyca.
MeTactabunbHble cOCTOAHUA. KpuTuyeckas Touka. TpoKHas
TouyKka. Pasosble nepexoapl 1-ro u 2-ro poaa.

KoHTponbHasA
pa6oTa

11.

3neKTpocTaTmKa.
31eKTPOEeMKOCTb.

3neKkTpuueckuii 3apag. 3nemeHTapHble YacTuLbl. 3apAHEHHbIE)
Tena. 3nekTpu3aumna Ten. 3aKOHCOXPAHEHUA 3/1EKTPUYECKOTO)
3apAga. 3akoH KynoHa. 3nektpuyeckoe none. HanpAHEHHOCTb
SneKkTpuyeckoro nonA. [puHUMN  cynepnosvuum  nonew.
CunoBble AMHMU. HanpAHeHHOCTb NONA 3apAHEHHOro Lwapa.
MPOBOAHMKN B 3NEKTPOCTAaTUYECKOM none. [UINeKTPUKMN.
Monapusauma [MINEKTPMKOB. [lOTeHUMan 3/1eKTPUYECKOoro
nonAa. PasHocTb NnoTeHunanosCBA3b MeHAy HaNnPAHEHHOCTbIO
SNEKTPOCTAaTUYECKOrO MOAA WM PA3HOCTbIO  MOTEHLMANOB
EanHnua HanpAHEHHOCTH 3N1eKTPUYECKOro nona,
3KBMMNOTEHUMANbHbIE NoBEPXHOCTU 3N1eKTpPoeMKOCTb
EavHnupl  anekTpoemkoctu. KoHaeHcaTopbl. [MpumeHeHne
KOHAEeHCaTopoB 3Heprma 3apAHEHHOro KoHA4eHcaTopa

KoHTponbHaA
pa6oTa

12.

MocTOAHHBIM
5N1EKTPUYECKUI TOK.

3neKkTpuyeckuin Tok. [elicteme Toka. Cuna Toka.CBA3b CU/bl TOKA
CO CKOPOCTbIO HaMpPaBAEHHOro ABMHEHUA YacTuuy,. YcnoBuA
Heob6xoAMMble AN5 CYLLEeCTBOBAHUA 3N1EKTPMUYECKOro TOKa 3aKOH
Oma pgna  ydactka uenu. ConpotmsneHue. YpenbHoe
conpoTuBaeHune. 3HayeHne 3akoHa Oma. 3nemeHTbl

KoHTponbHasA
pa6oTa




S/1eKTpuYeckon uenun. MocneposaTesibHOE U NapanfnenbHoe
coeanHeHMe NPOBOAHMKOB. Y3en. PacnpegeneHne TOKOB npu
pasnnyHbIX coeauHeHuax. MNocnepgoBatenbHoe coeguHeEHWe
NPOBOAHWKOB. 3nemeHTbI 3NEKTPUYECKOM uenu.
MNocnepoBaTtenbHoe 7 napannenbHoe coefnHeHune
npoBogHWKoB. Pa6oTta Toka. 3akoH [HoynAa- JleHua
MouwHocTb Toka. CTopoHHMe cunbl. Mprpoaa BHEWHUX Cu,
3neKkTpoaBuHyLWan cuna.

3akoHOMaA/IA3aMKHYTOM Lenu.

13.

MarHuTtocTatmKa.

MarHuTHoe none. CsoiicTBa MarHUTHOro nonA.[KoHTponbHan
B3aumopeicteme TOKOB. MarHuTtHaa cTpenka. BeKrtop|pa6ota

MarHUTHON MHAYKUMW. JIMHUM MarHUTHOW MHAYKUMKU. Cuna
Amnepa. HanpasneHue cunol Amnepa. EgMHnua marHuTHOM
MHAYKUMK. 31eKTpousmepuTesbHble Npubopsbl. MpumeHeHne
3akoHa AmMnepa. Cuna JlopeHua. HabnogeHne aencreus cunia
UlopeHua. [BUHEHMe 4YacTuubl B OAHOPOAHOM MarHUTHOM
nosne. MarHUTHble CBOWCTBA BewecTa. lMnotesa Amnepa

14.

3NEeKTPOMarHUTHas
NHAYKUMA.

OnbiTel ®apagen. OTKpbITUE 3NEKTPOMArHUTHOM WHAYKUMUKOHTPONbHAA
MarHuTHBbIM NOTOK. EAMHMLbI M3MEPEHUA MAarHMTHOIO NOTOKa.|paboTa
Mpasuno JleHua. HanpasneHue MHAYKUMOHHOIO
TOKa.
Bsaumopencrtene MHAYKUMOHHOTO TOKA C  MarHUTOM
Mpasuno JleHua. [lpumeHeHne npasuna JleHua. 340
MHAYKUMU. 3aKOH 3/1€eKTPOMArHMTHOM WHAYKUMK. Buxpesoe
SNeKTpuyeckoe none. NHAYKUMOHHbIE TOKM.
31eKTPOANHAMUYECKUA MUKPODOH. CaMonHAYKUUA.
NHayKTMBHOCTL. EAMHMLbI
MHAYKTUMBHOCTU.  3HepruA MarHuUTHOro  nona TOKa.
3nekTpomarHuTHoenone.

15.

YpasHeHuna Makcsenna.
31eKTPOMarH1THbIE BOHbI.

CBO60AHbIE 3NEKTPOMarHUTHble KonebaHus. CBo6oaHble|KOHTPONbHAA
Kone6aHusA. BblHyHAEHHble Kone6aHusA. KosebaTenbHblipaboTta

KOHTYp. MpeBpalieHne 3HeprMu npu sa/mar KonebaHusx.
Cxema npocTeiliero 3n/mar KonebaTeNbHOro KOHTypa.
AHanorMa MeHZy MeXaHUYEeCKMMU U 3NEKTPOMArHUTHbIMU
Kone6aHuAMK. YpaBHEHMA OMNUCbIBaKOLWME Mpoueccbl B
Kosnie6aTenibHOM KoHType. ®opmyna TomcoHa. MNepeMeHHbI
S/NIEKTPUYECKUI TOK. AMNAMTYAa TOKa, MPOMbILWAEHHan
YacToTa. AKTUBHOE conpoTuBaeHKe. [encTeytowmesHadyeHns
CMNbl  TOKA W HanpsaHeHuAa. KoHpeHcatop B uenu
nepemMeHHOro ToKa KaTywKa B Lenu nepemeHHOro TOKa.
MHAYKTMBHOE M €MKOCTHOe COMpoTMBAEHMA. Pe3oHaHC B

S/1EKTPUYECKON LEenun. 3N1eKTPOMarHuTHble BOJIHbI.
N3nyyeHne snekTpomarHmTHbIX BOJIH. BubpaTtop.

OTKPbITbIN KonebaTesbHbIN KOHTYp. CkopocTb,
SNEKTPOMArHUTHbIX BOJH. MnoTHocTb noToka

DNEKTPOMArHMTHOrO  M3/1y4eHua. TOYeYHbId  UCTOYHMK
M3/y4eHns. 3aBUCMMOCTb NMOTOKA M3/y4eHMA OT PacCToAHMA
10 WCTOYHWMKA, 3aBUCMMOCTb OT YactoTbl. CBoicTBa
S/1EKTPOMArHUTHbIX ~ BOJIH:  MOI/IOWLEHME,  OTPaHeHMe,
npesomaeHne, NonepeyHoCTb.




16.

3aKOHbI FEOMETpMHeCKOVI
ONTUKKN

CBET KaK a/1eKTpoMarH1UTHaA BosiHa. CKopocTb caeTa. KopnycKkynapHO
BO/IHOBAA TeopuA cBeTa.
leomeTpuyeckan 1 BOSIHOBaA OMNTUKA. V3mepeHneckopocTM ceeTa
«3aKOHbl OTPaHeHWs 1 npesomaeHna ceeTa»lpuHumn lMNolireHca
3aKOHbI OTPaHEHUA U NpesioMieHus ceeTa. NonHoe BHYTPeHHeE
OTpaHeHWe. Xoa1y4elnBTPeyrobHOMMpu3mMeBuabIIMH3. TOHKas IMH3a.
MN306paHeHunsa B inH3e. Cobmpatowan nH3a. Paccemsatowaa AnH3a
OnTuyecKaa cnmna INH3bI.

MocTpoeHne nsobpaHeHns B NH3e. Popmy/ia TOHKOM INH3bI
YBennyeHnennHsbol.

KoHTponbHanA
pa6oTa

17.

NHTepdepeHuus,

Andpakuma u
nonspu3aLmsa ceeTa.

MpuHumn MovireHca. UHTepdepeHumsa mex. BonH.CnoHeHne BonH
YcnoBue mMakcMMyMOoB, MUHUMYMOB. YC/I0BUE KOrepeHTHOCTU BOJH
NHTepdepeHUma B TOHKMX naeHKax. Kosbua HbtoToHa. MpumeHeHKe
nHTepdepeHLmn. Indpakuma mexaHU4ecknx BoaH.ONbIT toHra
Teopua ®peHena. [AudpakUMOHHbIE KapTWHbI OT pPa3HbIX
npenATcTBUN.  [IpUMEHEHME TeoMeTPUYECKON  OMTUKM.
Pa3spewatowan

CNOCO6HOCTb Tesneckona, MWKpocKona. AudpakumoHHan
peweTKa.lleprogpelueTkm

KoHTponbHasA
pa6oTa

18.

3aKOHbI TENI0BOro
n3ny4yeHua.

Tennosoe n3nyyeHue. 31EKTPOIOMUHUCLLEHLINA.
KaTomontoMmmnHucLLeHUmA. XEeMWUIOMUHUCLLEHULNS
doToNtoMUHMCLEHLMA. PacnpeaeneHne sHeprum B CNEKTPE
CneKTpanbHble annapatbl. Buapl cnekTpos. MHbpaKpacHoe
yAbTpaduonetToBoe nsnyyeHns. PeHTreHoBckme ayun. LLkang
9/1EKTPOMATrHUTHBIX
M31y4eHuin

KoHTponbHasA
pa6oTa

19.

ATOMHan pu3mKa n
3/1eMeHTbl KBAHTOBOW
MEXaHUKMU.

doToapdeKT. Ha6ntogeHuve ¢doToapdpekTa.  3aKoHbI
boToadpdekTa. Teopusa dotoaddekTa. 3Heprna MU UMNybLC
boToHa. KopnycKynAapHo- BoaHOBOM ayanu3m. funotesa ge
Bpoina. MpumeHenne ¢poTtoaddekTta [dasneHue cseta. OnbIT]
Nebenesa. Mogenb  TomcoHa. Onbitel  Pesepdopaa
OnpepeneHne pazamepoB aToMHOro aapa.lnaHetapHas moaens
aToma. KBaHToBbIe nocTynatbl bopa. TpyaHoctn Teopun Bopa.
KBaHTOBaA mexaHwKa. MHayumposaHHoe un3nyveHne. CBOWCTBA
na3epHoro msyydeHua. MpuHUmN aeiictena nasepos. TpexypoBHeBas
cucTema. YCTPOMCTBO py6MHOBOrO Nasepa. MpumeHeHWe 1a3epos.
PaanoaktMBHOCTb. OTKpbITUE PaAMOaKTMBHOCTU. Anbda-, 6eTa-,
ramma- usnyyeHus. PagmoakTmeHblenpespatleHus. MNpasuio
cmelueHua. Nepuopa nonypacnaga. CpeaHee spemsa
HW3HW.3aKOHPAAMOAKTUBHOrOpacnaaa.

KoHTponbHaA
pa6oTa

20.

3nemeHTbl GU3nKK
TBEPAOro Tena.

KonebaHune KPUCTaNINYECKOM peLleTKu. NHAaeKcbl
Mwunnepa. TennoemKocTb

Kpuctannos. Teopua 3iHwTeliHa. Kone6aHua cuctem c

60/1bLLMM YMC/IOM CTENEHEelN cBo6oAbl.

Teopua [le6an. POHOHBI.

KoHTponbHasA
pa6oTa




21.

RaoepHasa pusmKa

M3oTonbl. McKkyccTBeHHOe npeBpaLleHne aToMHbIX aaep. OTKpbITUE
HenTpoHa. MPOTOHHO-HENTPOHHAA Mmoaesnb aapa. HyknoHbl
RaepHble cunbl. CuabHble B3aMMOAENUCTBUA. 3HEPrua CBA3W
QTOMHbIX Afep. yaenbHasa sHeprua ceasu. [edekt macc. RaepHblg
peakumn. 3HepreTUYECKMI BbIXOL AAEPHbIX peakumit. RoepHble
peakumm Ha HelTpoHax. OTKpbITve AeneHnesaep ypaHa. MexaHusv
neneHne agep ypaHa. LenHble peakuun. U3otonbl ypaHa
KoaddnumeHT pasmHoHeHnA. Obpa3oBaHMe NayTOHUA. RAEPHbIN
peakTop. KpuTuyeckaa macca. TepmoagepHble peakuunu.
HeynpaBnsemble peakuuu cuHTesa. [pumeHeHue aaepHoOM
SHepruun. MonyyeHne AAepHbIX U30TOMOB U UX MNPUMEHEHUe
Buonornueckoe aeinctene PaAMOAKTUBHbIX

u3NyveHuii. PafMoaKTMBHbIE NpeBpaLLeHns
Mpasuno cmelleHna RaepHble peakummn. 3HePreTUYecKMin BbIXos

KoHTponbHanA
pa6oTa

A0EepPHbIX
peakumi.

212 3angarus CEMMHAPCKOIo THIIA

He npeaycmoTpeHsbl.

2.1.3 JIaGopaTopHble 3aHATUS

HavmeHoBaHWe NabopaTopHbIX PaboT

®opma
TeKyLLero
KOHTpO/IA

3

4

OnpepeneHune yckopeHnsa ce0604HOMo NageHna Ha mawunHe ATeyaa

OTt4et NO
NabopaTopHoi
pa6ote

3KCI'IepI/IMeHTafIbHa’FI NPOBEPKa 3aKOHa COXpPaHEHNA MMINy/ibCa

Otyet no
NabopaTopHoit
pa6ote

Onpep,eneHme MOMEHTa MHEPLUN TBEPAOIro Te/1la C MOMOLLbIO KPYTU/IbHbIX

KonebaHui

Otyet no
NabopaTopHoi
pa6ote

Mayqume O6LLNX 3aKOHOB ABUHEHWA TBEPAOro T€/1a NP NOMOLLN

MaATHUKA Makcsenna

OTyeT no
NabopaTopHoi
pa6ote

3KBMNOTEHLUNANbHbIE NOBEPXHOCTU

Otyet no
NabopaTopHoi
pa6ote

N3mepeHne cConpoTUBAEHMIN MOCTOBbIM METOA0M

Otyet no
NabopaTopHoit
pa6oTte




MOLIHOCTb B LIeNu nepeMmeHHOro Toka Otuet Mo

NabopaTopHoi
pabote

Onpe,u,eneHme I'OpM3OHTaI'IbHOI\;I COCTaBﬂFII'OLLI,E‘ﬁ MArHMTHOro nona 3emamn OT1yeT no

NlabopaTtopHoi
pabote

Onpe,u,eneHme NOoKasaTtena NnpesomMmneHnAa TBepabiX oNTUYECKUX Cpea. Otyet no

NabopaTopHoi
pabote

10.

Onpe,u,eneHme pagnyca KpUBMU3HbI IMH3bI C MTOMOLLbIO KON1EeL, HbloTOHa OTyet NoO

NlabopaTtopHoi

pabote

11.

M3yyeHune asneHns ambpakumm. OTyet no

NlabopaTopHoi
pabote

12.

MN3yuyeHmne 3aKoHOB poTOaddEKTa. OTyeT no

NlabopaTopHoi
pa6oTte

2.1.1 llpuMepHasi TeMaTHKA KYPCOBBIX padoT (IPOEKTOB)

He mpenycmoTpensl

2.2 TlepeueHb yueOHO-MeTOAMUECKOT0 o0ecneueHus JIJIst
CaMOCTOATeNbHOM paboTbiobyuatowmxca no gucuunauHe (moaynio)

[lepedyeHb yuebHO-METOIUUECKOTO 06ECTIEUEHUS TUCIIUILIINHBI
Ne Bun CPC 10 BBIMOJHEHUIO CAMOCTOSITENIbHOU pabOThI
1 2 3
1 |IIpopa6otka yde6HOTO Meroanueckue yKazaHusi [0 OpraHU3alMu ayJIUTOPHOU H
(TeopeTHYeCcKOro) CaMOCTOSITEILHON pa6or, YTBEPK/ICHHbIE kadenpoit
MatepHajia TEOPETUYECKOH (U3UKHM U  KOMIBIOTEPHBIX  TEXHOJIOTHUH,
npotokoi Ne 9 ot «14» mapra 2017r.
3 |IloxaroroBka Kk Tekyiiemy | MeToaudeckne peKOMEHJAUH [UIS TOATOTOBKU KIIPAKTUYECKUM,
KOHTPOJTIO CEMUHApPCKUM U JabOpaTOPHBIM 3aHSITHUSIM, YTBEP>KICHHbIE
kKadenpoii  TeopeTHYecKO  (U3MKM W KOMITBIOTEPHBIX
TEXHOJIOTHM, MPOTOKOJI Ne 9 ot «14» mapra
2017r.

Y4e6HO-METOTUUECKUE

MaTepuansl A8 CaMOCTOSITEIbHOM — paboThl

obyJaroIuxcs M3 4YHMCiIa MHBAJIUAOB W JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHU
3n0poBbst (OB3) mpenoctaBisioTcsB (hopMax, aanTUPOBAHHBIX K OTPAHUYEHUSM HX
3JI0POBbsI U BOCHIPUATHUS HH(DOpMAIUK:




Jist it C HapyIIeHUSIMU 3PESHUST:

— B TIEYaTHOH (popMe yBETUUECHHBIM MIPUPTOM,

— B hopMe ICKTPOHHOTO

nokymenTa.Jlis iy ¢

HapYIICHUSMH CITyXa:

— B e4aTHOU (opme,

— B )OpME IIEKTPOHHOTO JOKYMEHTA.

Jist unr C HapyIIEHUSIMHA OTTOPHO-ABUTaTEILHOTO amiapara;

— B e4aTHOU (opme,

— B (hopMe AJIeKTPOHHOTO JOKYMEHTA.

JlaHHBII IEpeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT
KOHTHUHTE€HTA00yUYaIOIIUXCSl.

3. Odpa3oBaTe/ibHbIE TEXHOJIOTHH

B coorBerctBun € TpeboBanusivu PI'OC BO mno HampaBieHMIO MOJITOTOBKU
09.03.02 MadopmarimoHHbIE CUCTEMBI M TEXHOJIOTHH, PeaIU3aIis KOMIIETCHTHOCTHOT'O
MOJX0/1a JIOJDKHA IPEAyCMaTpUBaTh IIMPOKOE HCIOJIH30BAHWE B yY4EOHOM IpOLEcce
AaKTUBHBIX M MHTEPAKTUBHBIX (OPM NPOBEIEHUS 3aHATHH B COYETAaHUH C
BHEAYIUTOPHOW PabOTON ¢ 1eNbi0 (hOPMUPOBAHHS W PA3BUTHS TPOPECCHOHATBHBIX
HaBBIKOB CTY/ICHTOB.

[TosyueHue yriy6ieHHBIX 3HAaHUHM MO U3Y4aeMOMl JUCLUIUIMHE JOCTUTAeTCs 3a
CYET JIONOJHUTENIbHBIX 4YacOB K ayJAUTOPHOH paboTe — CaMOCTOATEIbHOW pPabOThI
CTY/ICHTOB.

Kpome TOro, HOBBIE TEXHOJIOTMH OOpa3OBaHHSA JOJDKHBI 60a3MpOBaThCS Ha
IPOAYKTUBHOCTH, KPEATUBHOCTH, MOOMIIBHOCTH U ONMUPAThC Ha HAYYHOE MBILIUIEHUE,
dopMHupOBaHHE KOTOPOTO y OOYYAIOUIMXCS CTAaHOBUTCS OCHOBHOW  3amaveit
obpa3zoBaTenpHOrO Tpoluecca. B yyebHOM mpolecce HCHONIb3YIOTCS aKTUBHBIE HU
MHTEPAaKTUBHbBIE (POPMBI IPOBEJCHUS 3aHATHI: 6ecena, TUCKYCCHsl, pa360p KOHKPETHBIX
CUTYallUii, TBOPUECKHUE 3aJIaHHsI, MO3TOBOM ITYPM.

Bompimass  4acTh JEKIUH W MPAKTHYECKUE 3aHATHA  MPOBOMATCS  C
UCIIOJIb30BAaHUEM JOCKUHU CIIPABOYHBIX MaTepuanoB. [l MpoBeJeHNs MEHbLIeH 4acTH
JIEKIIMOHHBIX 3aHSATUH HCIIONB3YIOTCS MYJIBTHUMEIUUHBIE CPEJCTBA BOCIPOHM3BEICHUS
AKTUBHOT'O COJAEP>KUMOT0, TMO3BOJISIIOIIETO CIYIIATEN0 BOCIPHUHUMATh OCOOEHHOCTH
u3ydaeMoil mpodeccuu, 3a4acTyi0 WIpaloliie pEeHIAloN[yl0 POJIb B TIOHUMAHHU H
BOCIIPHSTHH, a TaK k€ (POPMHUPOBAHNHU MPO(PECCHOHANBHBIX KOMIIETCHIINH.

4 OueHoOUHbIE M METOIMUECKHE MATEPUAJIBI
4.1 OueHouHble cpeIcTBa UISl TEKYILIEro KOHTPOJISA YCINeBaeMOCTH H
NMPOMEKYTOUHOM aTTecTallul

OueHouHblE  cpeAcTBa  NpeAHA3HA4YEHbl I KOHTPOJIS U OLCHKHU
06pa30BaTENbHBIX JOCTMKEHUH OOYJarOIHUXCsA, OCBOMBIIMX IPOrpaMMmy ydebHOMN
JUCLIUIUINHBI «HA3BAaHUE TUCLUIIINHBDY.

@OH/ OLEHOYHBIX CPEACTB BKIIOYAET KOHTPOJIBHBIE MAaTepHalbl JJIs
MPOBEJICHUS TeKYILIero KOHTPOoJsi B (opme 3aiaHUM 1 KOHTPOJBHBIX paboT, TeM
1a60paTOPHBIX pabOT U MPUMEPOB 3a/1a4 JJI1 CECMUHAPCKUX 3aHATUN U POMEKYTOUHOM
arrecTanuu B (hopme BOIIPOCOB K IK3aMEHY.

OneHouHbIe CpeACTBA I HHBAJIUIOB U JINL C OTPaHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl  BBIOMPAIOTCS C Y4ETOM UX HWHAWBUIYAIBHBIX ICUXO(PU3NIECKUX
OCOOEHHOCTEH.

— Ipu  HEOOXOAMMOCTHM HMHBaIUJAaM W JULIAM C  OTrPaHUYEHHBIMU
BO3MOKHOCTSIMU 310POBbSI IIPENOCTABIISAETCS JOIOIHUTEIBHOE BPEMs ISl TOATOTOBKH



OTBETAa Ha 3K3aMEHE;

— MU IPOBEICHUH MPOIIEAypPhl OLIEHUBAHUS PE3YIbTATOB 0OYUEHHSI HHBAIUIIOB
n JINI] C OrpaHU4YCHHBIMUA BO3MOXHOCTAMHAU 310pPOBbiA npeaycMarpuBacTCAa
UCIIOJIb30BAaHUE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX HM B CBA3M C UX
HHIUBUIYaJIbHBIMHA OCO6CHHOCT5IMI/I;

— MpU HEOOXOAUMOCTHU I 06YYAIOUIUXCSl C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMU
3A0POBbA U HHBAJIMZAOB IpoLCAypa OLICHUBAHUA PE3YJIbTATOB 06yquI/1;1 10 JUCHUIIIINHE
MO>KET IPOBOJAUTHCS B HECKOJIBKO ITAIOB.

[Ipouienypa oreHUBaHUS PE3YJIbTATOB OOYYEHUS WMHBAIMAOB U JIUI[ C
OTPAaHUYEHHBIMH  BO3MOXHOCTSIMU  3/I0POBbS 1O  JUCHMUILUIUHE  (MOJIYJIIIO)
npeaycMaTpuBaeT mpefocTaBieHHe uHpopManuu B ¢GopMmax, aJanTHPOBAHHBIX K
OTPaHUYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HHPOPMAIIH:

J1s nan C HapyIIeHUsAMU 3pEHUS:

— B I1e4aTHON (hopMe YBETUUECHHBIM IIPU(TOM,

— B popMe IEKTPOHHOTO

JokymeHTa. st i ¢

HApYIICHUSMHU CIyXa:

— B Ie4aTHOU (opme,

— B (pOpMeE AIIEKTPOHHOTO JOKYMEHTA.

Jlns mun C HapyIeHUsIMHA OIIOPHO-/ABUIATENIBHOIO anrapara:

— B 1e4aTHoOU (opme,

B (hOpMe 3EKTPOHHOT'O JIOKYMEHTA.

TunoBbie KOHTPOJIbHbIE 33aJaHUSI WINM HHbIe MaTepuajbl, HeO0X0IAMMbIE
MJI OUEHKH 3HAHMHA, YMEHUil, HABbIKOB W (WIH) ONbITA [1eATEJbHOCTH,
XapaKkTepu3yIMX 3TaNbl 6OPMHPOBAHUS KOMIICTEHIHI B Ipomecce OCBOCHUA
o0pa3oBaTe/IbHOM NPOTrPaMMbl
Mpumepbl 3agau ANA KOHTPO/IbHOM PaboTbi:

1. KameHb, 6pOIIEHHBIH cO CKOPOCTBIO 12 M/c mox yritoM 45° K Topu30HTY, ynai
Ha 3eMJTIO Ha pacctostarm L oT Mecta 6pocanus. C kakoi BBICOTHI HAJIO OPOCUTH KaMeHb B
TOPU30HTAJIBHOM HAIIPaBJIEHUH, YTOOBI NIPH TOH K€ HaYaJIbHOM CKOPOCTH OH yIajl Ha TO
&KE MECTO?

2. I'py3ux Bucur Ha HUTH JauHOM 1 M. Kakylo MHHHManbHYI0O HadalbHYIO
CKOPOCTh B TOPM30HTAJIILHOM HAIIPaBJICHUU CIIEIYET €My COOOILIUTH, YTOObI OH OIHUCall
OKPYXHOCTb B BEPTUKAJILHOM INIOCKOCTH, HE CXOJS C KPYTOBOM TpaeKkTopun?

3. IMox nevictBuem nmoctosiaHOM crutbl 10 H Teno nBrkeTcst MpSAMOIUHEHHO TaK, 9TO
3aBHCUMOCTH MPOWUJIEHHOTO TEJIOM PAcCTOSHUSA OT BPEMEHHU 3aJjaeTcsl ypaBHEHUEM: X =5-
2t+t>. Haiiti Maccy Terna.

4. Asromobuis Becut 9,8-10° H. Bo BpeMs IBUKEHUS Ha aBTOMOOUIIb JEHCTBYET
cuia tpenus, pasHas 0,1 ero Beca. UeMy noskHaA 6bITH paBHA CHJIA TSATH, Pa3BUBAEMOM
JIBUTaTEJIeM aBTOMOOWMIIS, YTOOBI OH ABUTANICS PABHOMEPHO; C YCKOPEHUEM 2 M/c??

5. Ilyns, nersmasi TOpU30HTAIBHO, MIONANAET B IIap, NOJBEUICHHBINH HA )KECTKOM
crepxHe maccor 0,1 kr, m 3actpeBaeT B HeM. Macca nynu 5 r, macca mapa 0,5 Kr.
Ckopoctb nynmu 500 m/c. Ilpu xakoii mpenenbHOI IJIMHE CTEp)KHS 1Iap OT yaapa IyJau
cIeaeT MOJIHBIN 060pOT BOKPYT OcH BpaiieHusa? Pazmepamu map npeHebpeysb.

6. Ha Hocy noaku, macca kotopoit 200 Kr, CTOUT yesioBek Maccoil 75 kr. UenoBek
MePEXOoIUT C HOCA Ha KOPMY JIOJIKH, TIPOU/IS IO Hel 5,5 M. Ha kakoe pacCTosTHUE CMECTUTCS



nonka 1o Boae? ConpoTUBIEHUEM BOAbI JBUKEHUIO JIOAKU IPEHEOPEYb.
7. Teno cBobogHo magaer ¢ BeicOThI 80 MeTpoB. KakoBo ero mepemMmeiicHue B
MOCJICTHIOIO CEKYHTY MTaJICHHS?

8. CHapsizl, BBUIETEBIIUN M3 OPYAMs MOJA YIJIOM K TOPHU3OHTY, HAXOIMWICSH B
nosiete 12 cexynp. Kakoi Han6obiiiei BbICOTHI IOCTUT CHapsiA?
9. Hlap maccoit 10 xr u pannycom 20 cM BpamaeTcsi BOKPYT OCH, IPOXOISAIICH

yepes3 ero HeHTp. Y paBHEHHE BpallleHus mapa umeet Bua: x=5+4t2-13. [To kakomy 3akoHy
MEHSETCS MOMEHT CHJI, IEHCTBYIONINX Ha map?

10. IIlap maccoif 5 Kr ABMKETCS CO CKOPOCTHIO 2 M/C WM CTaJKUBAETCS C
HOKOSIIIIUMCS IIapoM Maccoi 3 Kr. Beruucnurh paboty, COBEPIIEHHYIO NpHU AedopMaliuu
IIapOB IIPH MPSIMOM LIEHTpaibHOM yaape. lllapsl cuurars HEynpyrumu.

11.  ToueuHslil 3apsan +q co3gaeT 3eKTpocTaruyeckoe noise. Kak HampasieHa
cujia, IeUCTBYIOMIAs Ha MPOO6HBIN 3apsia +q0, moMeIIeHHbIA B TOUKy A?

12.  Kakas u3 gopmyn BbipaxkaeTr Teopemy l'aycca i 31€KTpOCTaTUYECKOTIO
MOJIsl B BaKyyme?

13.  JIBa mapuka, pacmojokeHHbIe Ha pacctossHuHM 10 cM Apyr OT apyra, UMEIOT
OJIMHAKOBbIE OTPUILIATENIBHBIE 3apsAIbl U B3aUMOAECUCTBYIOT B BakyyMme ¢ cuiioi 0,23 mH.
HaiiTi uncino u36bITOYHBIX JIEKTPOHOB HA Ka)KJIOM ILIApHKE.

14. Ha cdepuueckoM MpOBOJHUKE paanyca 2 CM pacIpesesieH 3apsl, paBHbIN
3,2 uKu1. Yemy paBHa HaNps>KEHHOCTD TOJIsl HA PACCTOSHUU 4 CM OT IIeHTpa ITPOBOAHUKA?

15.  Kakoi ckopocThio cONMMKEHUs JODKHBI 001a1aTh MPOTOHBI, HAXOJSACh Ha
paccTosiHUU S5 ¢M, YTOOBI OHH MOTJIA COIM3UTHCSA APYT C IPYTrOM J0 PaCCTOSIHUS 8x107°
Mm?

16.  JIBa 3apsima BenwunHOM 4 HKI Kakwlid, HaxonaTcs Ha pacctosaun 30 cm
apyr ot apyra. Kakyto paboTy HY>)KHO COBEPILIUTh, UTOObI COMU3UTH UX O PACCTOSIHUS 3
cMm?

17. KonpaeHcatop Kakol €MKOCTH CIIE€AyeT NOJKIIIOUNThH IOCIEA0BATEIBHO K
KOHJIeHcaTopy eMKOoCThI0 0,8 HD, yTo6BI eMKOCTh 6aTapeu 6bu1a paBHa 0,16 HD?

18. Ilapuxk maccoii 0,1 r, 3apsin kotoporo paseH ( = 10 HKuy moiBerieH Ha HUTH
nHoM 3 cM. Hazg Toukoii moaBeca Ha paccTOsIHUM 4 €M OT Hee IoMelleH 3apsia qo = 20
HKJ1. [Iapuk OTKIIOHSIOT OT MOJIOKEHUsI paBHOBecHs Ha yrod 60. Haittu ckopocTts
HIapyKa MPU TPOXOKACHUH MOJOKEHUS PaBHOBECHS.

19.  Toukas HuTh JyMHOM 20 CM paBHOMEPHO 3apsiKeHa C IMHEHHOM MIIOTHOCTBIO
10 aKn/m. Ha paccrostaum 10 cM OT HUTH, IPOTUB €€ CEPEeANHBI, HAXOAUTCS TOYCUHBIN
3apsan 1 K. Yemy paBHa cuiia, I€HCTBYIONIAs HA 3TOT 3apsii CO CTOPOHBI 3apSKEHHOU
HUTU?

20. HackoabKO M3MEHHUTCS 3HEPTHs IIIOCKOT0 BO3AYIIHOTO KOHCHCATOPA, €CIH
napajuielibHO ero OoOKJaJKaM BBECTH METAJUIMUECKYIO0 IJIACTUHY ToamuHo 1 mm?
[Imomane o6KIAAKKM KOHJAEHCAaTOpa W IUIacTUHBI — 150 cM2, paccTosiHue MEXIy
obknagkamu — 6 MM. Konnencarop 3apsixen 10 400 B u oTkimtouen ot 6arapeu.

21.  Kak u3aMeHUTCs nepuo/l 06pameHus 3apsHKeHHOM YaCTHIIBI IO OKPYKHOCTH
B OJIHOPOJHOM MAarHUTHOM I10JI€ MIPH YBEJIMYEHUH CKOPOCTH YaCTHIIbI B /1Ba pa3a’?

22.  Ilpsmoii npoBoaHuK JyiuHOM 0,2 M U Maccolt 5 T MOABEIIEH TOPU30HTAIBLHO
Ha JBYX HEBECOMBIX HHTSIX B OJHOPOJAHOM MAarHUTHOM Ioje. BekTop MarHuUTHON
MHAYKIWY EPIEHIUKYIIPEH IPOBOJHUKY U paBeH 1o moayno 49 mTn. Kaxoii Tok Hajgo
IPOIYCTUTh 4Yepe3 IPOBOJHHUK, 4YTOOBI OJHA U3 HUTEW pa3opBalach, €CIUM HUTH
paspbIBaeTcs MpU Harpys3Kke, paBHOW uiu npesbimatomeit 39,2 mH?

23. Tlo YeThIpeM JUTMHHBIM PSMBIM napaieIbHbIM
IPOBOJIHUKAM,0XO/SIIIMM  4Yepe3 BEpIIMHBI  KBajapaTa, co cropoHo 30 cmM,
NEePIEeHANKYISIPHO €r0 IUIOCKOCTH, MPOXOAAT OJWHAKOBbIe TOkH 1o 10 A, mpuueM 1o
TPEM TNPOBOJHUKAM IMPOXOAAT TOKM B OJHOM HAalpaBlICHHH, a MO YEeTBEPTOMY — B



IIPOTUBONOJIOKHOM. OnpeienuTe HHAYKIUI0 MarHUTHOTO IOJIsL B LIEHTPE KBaJpaTa.

24.  llpoToH BieTaeT B OJHOPOJHOE MAarHUTHOE TOje co ckopocThio 1000 m/c
nox yrinoM 600 K TMHUAM MarHUTHOM MHAYKUMH. OnpenenuTe paauyc U ar BUHTOBOR
JIMHUM, 110 KOTOPOH 6yIeT NBUraThCs MPOTOH, €CJIM MarHUTHast MHAYKIMA 10Js paBHa 10
M7

25. Conenoun mmmuout 40 cm m muamerpoMm 4 cm, coaepxut 2000 BUTKOB
poBoJIOKH conpoTuBieHueM 150 Om. Onpenennte MHIYKIMIO MATHUTHOTO TOJISI BHYTPHU
KaTYIIKH, €CIIA K HEW MOJIBEAECHO HampsbkeHue 6 B.

26.  Jly4 cBera najaer Ha IIOCKOIIAPAJUIEIBHYIO CTEKISTHHYIO IUIACTHHKY TOJIIINHON 3
cM nox yrioM 70o0. Ompezenute cMelleHne Jyda BHYTPH IUIACTHH-KH (CMEIICHUE CUMTATh I10
HEPICHANKYIISPY K HAITPABICHHIO T1a/IAF0LIET0 JIy4a).

27.  Jlyd cBeTta majaer MOJ YIJIOM 1 Ha TeJO C IMOKa3aTeleM mpeinomieHus n. Kak
JIOJDKHBI OBITH CBSA3aHBI MEXIY COO0H 1 U N, YTOObI OTPAXKEHHBIN JIyd ObLI MEPIEHAUKYISIPEH K
HpeIOMICHHOMY?

28. Ha Boruytoe 3epkaino paauycom 40 cM magarot Jiydu OT TOUKH P, pacnonoxxkeHHOU
Ha ONTHYECKON ocH Ha paccrosHuu al=30 cM oT BepmnHbI 3epkaia. Ha kakoM paccTOSHUHM OT
BOTHYTOTO 3€pKajia CJIeIyeT PacloIOKUTh IUIOCKOE 3epKajlo, YTOOBI JIyYH MOCIIE OTPAXKEHUS OT
3epKajl CHOBA BEPHYJIHUCH B TOUKY 37

29. [unuHapuYecKui IydoK Jydel, IapaJUleibHBIX TIJIaBHOM OINTHYECKOW OCH
pacceuBatouiei nH3bl, umeeT quametp d1 =5 cm. Ilpoiing nuH3y, My4oK AaeT Ha SKpaHe MSATHO
muamerpoM d2 = 7 cm. Kakum 6yner auametp d3 matHa, eciii pacCeMBAaIOILYIO JIMH3Y 3aMEHHUTD
cobuparoiei ¢ TeM ke POKYCHBIM pacCTOsTHuEM?

30. Ompenenure pacCTOSTHUE MEXAY KOTEPEHTHBIMH HCTOYHWMKamMHu B ombite HOHTa,
ecJIy Ha 9KpaHe Ha mpoTshkeHnu 10,8 MM JIeKUT miecTh UHTEPPEPEHIIMOHHBIX MoNIoc. PaccTosiHMe
OT UICTOYHHUKOB 10 3KpaHa 3 M. J[JinHa BOJIHBI MOHOXpOoMaTuyeckoro ceera 6000 A.

31. Ha mens mmpunoi 2.10-3 cM mnagaer HOPMaNbHO MapaIeNbHBIA IY4OK
MOHOXPOMaTHYECKOTO cBeTa C [TMHOW BOJHEI 5.10-5 cm. Haiitn mmupuHy n306paXkeHus MIeTH Ha
9KpaHe, YJaJIeHHOM OT Iienu Ha pacctosHue 1 m. lllupunoit n3obpaxeHust CUMTaTh pacCTOSHUE
MEXy NEepBBIMU TU(PAKIMOHHBIMU MUHUMYMAaMH, PAaclOJIOXKEHHBIMU IO 06€ CTOPOHBI OT
[JIaBHOT'O MaKCUMyMa OCBEIIEHHOCTH.

Bormpocs! k 3k3aMeny
Mexanuka

1. TpaHWUbl NPUMEHMUMOCTHM KNaccuyeckoim mexaHnKkmM OCHOBHble pasae/ibl U 06bEKTbI U3YyUYEHUs
K/laccuye-CKOM MeXaHMKMU.

2. Cnocobbl 3aaaHuA ABUNKEHUA TOUKK. NyTb, TpaeKkTopua, nepemelteHne. KNHemMaTUYeCKUE 3/1eMEHTbI
OBU-KEHUA: CKOPOCTb, YCKOPEHME.

3. EcTecTBeHHbI TPEXrpaHHMK, KpMBM3HA U PagMyC KPUBU3HbI TPAeKTOpUU. PasnoxeHue ycKkopeHus
NO OCAM eCTeCTBEHHOrO TpexXrpaHHMKa.

4. YacTHble cnyyaum ABUMKEHUA TOYKN: NPAMOIMHEHOE, KPYroBOe.

5.  KunHemaTuKa cuctembl U abcontoTHo TBepaoro Tena. CteneHun ceoboapl. MNoctynatensHoe aBUKeHUE
TBEp-40ro Tena.

6. BpalleHue TBepAOro Tena BOKPYr HENOABUMNKHOM OCK.

7. CKOpOCTb U yCKOpeHMe Touek cBob6oaHOro TBepA0ro Tena.

8. OnucaHue NpoCTPaHCTBEHHOrO PacnoNoXKeHUs TBepaoro Tena. Yrabl diniepa.

9. WHepumanbHble cucTembl oTcueTa. MNepBblidi 3aKOH HbloToHa.

10. NoHATMe o cune n macce. Bropoit 3aKoH HbloToHa.

11. EAMHMUBI U3MEpPEHUs U Pa3MepPHOCTU GU3MUYECKUX BEAUYNH. ABCoNoTHbIE cucTembl eanHul, CU, CIC.

12. TpeTtuit 3akoH HbloToHa. MpUHUMN AaNbLHOAENCTBUS.

13. NpuHUMN oTHocUTenbHOCTM Manunes.

14. NMpumepbl CUN: CUNA TAXKECTU U BEC, CUbI TPEHUSA, YNIPYTUE CUJbI.
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YpaBHEHUA ABUKEHUA MEXAHNYECKOWN CUCTEMDI.

NMnynbc 1 MOMEHT MMNYAbCa MaTepmnanbHOM TOYKU. MMNYAbC CUAbI, MOMEHT CUAbI.

MoHsATHe sHeprun. PaboTa n aHeprua. PaboTa cunbl.

MoTeHumanbHoe none cun. Cuiibl KOHCEPBATMBHbIE U HEKOHCEPBATUBHbIE. Mpumepsl
KOHCEepPBATMBHbIX U HEKOHCEPBATUBHbIX CUJI.

KnHeTnueckasa aHeprua. MoTeHuManbHaa aHeprma. MosHaa mexaHudeckas sHeprua. CBA3b mexay
NOTEeH-LNANbHOWN 3HEPruei 1 CUIon.

MepBble UHTErpasbl ypaBHEHWUN ABUKEHMA U 3aKOHbI COXPaHEHMUS.

3aKOH COXpaHEeHMA MEXaHMYECKOMN SHEPTUM U Teopema 06 U3MEHEHUN KUHETUYECKOM IHEPTUN
CUCTEMBI.

3aKOH coxpaHeHuMA uMmnynbca. UMnynbc HE3aMKHYTOM CUCTEMBI.

LeHTp macc. Teopema o ABuXKEHUM LLeHTpa macc. Teopema KeHura.

3aKOH COXpaHeHUA MOMEHTA MMMybca. COBCTBEHHbIN MEXAaHUYECKM MOMEHT cucTeMbl. MOMEHT
UM-MY/IbCa HE3AMKHYTOM CUCTEMDI.

3akoHbl Kennepa. 3aKoH BCEMUPHOTO TATOTEHUA.

MepeyeHb BOMNPOCOB MO MOJIEKYNAPHON GU3NKE U TEPMOANHAMUKE

MoneKkynapHO-KMHETUYECKaA Teopuma U TepmoguHammKa. CoctoAaHne cuctembl. OCHOBHble NapamMeTpbl
CO-CTOAHMA TEepPMOAMHAMMYECKOM CcUCTEMbl. TemnepaTypa, TemnepaTypHas wWwKana. OCHOBHble
XapaKTEPUCTU-KU ABUXKEHWNA U B3aMMOAENCTBMA MOJIEKY/. BHYTPEHHAA SHEPTMA CUCTEMDI.

MNMoHATHe naeanbHoro rasda OnbITHbIE ra3oBble 3aKOHbI: ABOragpo, bonns —MapwuoTta, leit-/ltoccaka.
YpaBHeHMe COCTOSAHUA uaeanbHOro rasa MeHgeneesa — KnanenpoHxa.

OCHOBHOE ypaBHEHME MOIEKYNAPHO-KMHETUYECKON TEOPUM NAEANBHOTO rasa.

CpenHAA KMHEeTUYeCKasa aHeprua MoaeKyn rasa u temnepatypa. 3akoH [anbToHa.

PacnpepeneHune bonbumaHa.

PacnpepeneHne Makcsena.

MepBoe Hayano TepmoamMHaMuKkn. PaboTa n TennoTa. TennoemkocTb rasa. Popmyna Maitepa.

Yucno cteneHelt cBo604bl MONEKYbI. TENN0EMKOCTU O4HOATOMHbIX U MHOFOATOMHbIX ra3oB.
TepmogMHaMmnyecKkme NpoLecchbl B ra3ax: M30XOPUYECKKNi, 306apuUYeCcKnin, M30TEPMUYECKUIA.
TepMmogMHaMUYecKme NpoLecchl B rasax: agmabatuyeckmii, NOAUTPOMNHbINA.

ObpaTtumble N HeobpaTUMBbIe NpoLecchbl. BTopoe Hayano TepmoanHaMUKM.

LMKnbl B rasax, Kng, Teniosoi mawmnHbl. Linkn KapHo.

BblumcneHune Kng 06paTUMBbIX TENNOBbIX MaLLWH.

MoHsATHe aHTponun. ObLas popmynMpoBKa BTOPOro Hayana TePMOANHAMMKN

IPaHULLbI NPUMEHMMOCTM BTOPOrO HaYaaa TEPMOAMHAMUKN.

lMepeyeHb BONPOCOB NO 3N1€KTPOMArHeTU3Imy

3aKoH KynoHa. MpaHuLbl NPUMEHMMOCTM 3aKoHa. MPMHUMN cynepnosnumMn. JHeprua CUCTEMbI 3apAL0B.
HanpssKeHHOCTb 3NeKTpUYecKoro noss. 3akoH Maycca.

dNeKTpUYecKmii noteHuman. CBA3b NOTEHLUMANA U HANPAXKEHHOCTU SN1EKTPUYECKOTro Nons.
OnanekTpukn. Nonapusauma AN31eKTPUKOB.

DNEeKTpUYEeCKoe CMeLLEHME.

MpOBOAHUKKN B 3N1€KTPOCTAaTUYECKOM NOJIe.

SneKTpoemMKocTb. KoHAeHcaTopbl.

CoegMHeHWe KOHAEHCaTOPOB.

dneKTpuYeckune Toku. NNoTHOCTb TOKa.

3akoH Oma. MexaHu3m NpoBoAMMOCTU. [paHULbl NPUMEHMMOCTN 3aKoHa Oma.
dneKTpoaBMKYLLLAA cuna. PaboTa MCTOYHMKA TOKa.

MNpasuna Kupxroda. NapannenbHoe coeguHeHne conpoTnsaeHunii. NocnenosatenbHoe 1
napansienbHoe coegMHeHne NCTOYHMKOB TOKa.

MowwHOCTb TOKa. 3aKoH [Koyna — JleHua.

MarHuTHaa nHaykums. Cuna, AencTBytowan Ha NPOBOAHMK C TOKOM B MarHUTHOM MoJie.

3akoH bro — Casapa — flannaca. Cuna JlopeHua.

HanpsarKeHHOCTb MarHMTHOro nona. MarHMTHoe noJie B LeHTPe KPyroBoro NpoBoAHUKa. MarHutHoe
noJsie NPAMOro ToKa.

MarHuTHoe Hanpsax)eHue. MarHutHoe HanpAaXKeHne BA,0/1b 3aMKHYTOrO KOHTYPA, OXBaTbIBaOLLEro
NpPOBOA, C TOKOM.

MarHuUTHbIM MOMEHT TOKa. KOHTYp C TOKOM B MarHUTHOM MNoe.



19. MarHeTuku. HamarHnumsaHme cpeg,. 3aKoHbl MarHMTHOTO MO/ B MAarHeTUKax.

20. OCHOBHOW 3aKOH 3/1IEKTPOMArHUTHOM MHAYKUMK. MpaBuao JleHua. MHAYKTUBHOCTb.

21. TepemMeHHbIN 31eKTPUYECKMI TOK.

22. BuxpeBoe aneKkTpuyeckoe nose. TOK CMELLEHUA.

23. YpaBHeHusa MakcBenna B MHTerpanbHol popme. YpasHeHuns MaKceenna B aguddepeHumanbHoli popme.
24. IneKTpomMarHWTHoe nosne.

KonebaHua 1 BO/HbI. D1eMEHTbI aTOMHOM U AAepHOM GU3MKK

1. I"apmonmnueckue konebanus. CBOO60IHBIC, 3aTYXaIOLIHE.

2. BbiHyK€HHBIE TADMOHUYECKUE KOJIEOaHUS.

3. IIpeBpartienue s3Hepruu npu KojaebaHUsIX HUTSHOTO (MaTeMaTHYECKOro)
MasTHHKAa.

4. MOoOMmHOCTS B LIENH IEPEMEHHOI0 TOKA.

5 B yeMm oTim4me SHEPreTUKH TUIOCKOW BOJHBI OT YHEPTETHKHU C(PEePHUUECKOM BOTHBI?

6 Kak ycrpoena u pacupocTpaHsercs 3J1eKTpoOMarHuTHas BOJiHA?

7. OtpaxeHue BOJIH, IPETOMIICHHE BOJIH.

8 KorepeHTHbIE BOJIHBI.

9. [Tpunnun I'oiirenca.

10.  Judpakuus BOJH.

11.  HHaTtepdepeHnns u KaKOBHI €€ IPOSBICHUS B BOJIHOBBIX SBICHUSIX?

12. [TocTpoiite n306pa>keHue B IJIOCKOM 3€pKaje.

13.  3akoH mpenomiieHue.

14. Tonkas nuH3a. JleCTBUTENBHOE, MHUMOE, YBEIIMYEHHOE U
YMEHbILIEHHOE U300paKeHueE.

15.  3akoH paJuoaKTHBHOIOINOIYypacHaa.

16.  Iloctynarsl bopa.

17.  Yro takoe 3Heprus cBszu. JlepekT Macchl.

4.2 MeToauueckne MaTepUaibl, ONpeAesiiole Mpoueaypbl OleHUBAHUS
3HAHUI, YMEeHUH, HABBIKOB M (MJIHM) ONBITA JAeATEJbHOCTH, XapaKTepHu3YIUMX
3Tanbl GOPMHPOBAHMA KOMIIETCHIM I

DK3aMeH — BUJ] UTOTOBOI'O KOHTPOJIA YCBOCHU A COACPIKAHUA yqe6H01”4 JUCHHUITIINHBI.



B 3aBucumocTH OT TMO3HABATENILHONM AaKTUBHOCTH M CTENEHU TOJATOTOBKHU
CTYJEHTOB, MpernojaBaTelib Npe/iaracT B KOMIUIEKCE pa3iuyHble (OPMBI UTOTOBOM
aTTecTanuy. JK3aMeH MOXKET IPOBOJIUTHCS B CIEAYIOMHUX GopMax:

1. Ycraas ¢opma mpemycMaTpuUBaeT OTBETHI HAa BOIPOCH! OUIIETOB K 9K3aMEHY
(mpeacraBneHsl B (GOHIAX  OICHOYHBIX  CPEJNCTB). CryneHT  JOJKEH
MPOJIEMOHCTPUPOBATh 3HAHUE COACPKAHMSI U3Y4aeMbIX MOHATUH U TEOPETUUYECKUX
OCHOB BOCHHUTaHHUS, TOHHMMAaHUE CIIOCOO0B TPOCKTHPOBAHUS BOCHUTATEIHHOTO
npoiiecca.

2. [TucemenHas dopma.

CryneHT Bo BpeMsi MMCbMEHHOTO SK3aMeHa JIOJDKEH:

- 3HaTh CO/IEP’KaHME JIEKIIMOHHOTO U CEMHUHAPCKOTO Kypca;

- TOJHOCTBIO H3JIOKUTh CBOM 3HAHHUS B MHUCHbMEHHOM OTBETE€ Ha BOMPOCHI
9K3aMEHAIlMOHHOTO OUIIETA;

- CBOOOIHO BJAJIETh COJECP)KAHUEM OCHOBHBIX (PUIOCO(CKUX TEOpHii; 3HATH
oTpezeNieHus KIIFOYEBBIX MOHATU;

- BJIaJIETh HICTOYHUKAMU, BRBIHECEHHBIMH HA CEMUHAPCKHUE 3aHATHS U IK3aMEH,;

- TIPOSIBJIATH CAMOCTOSITENIFHOCTh MBIIUICHHSI, YMETh MPUMEHSTH COJEp)KaHHE
Kypca JUIsl pelieHust OCHOBHBIX (pruiocodckux mpobiiem;

- SICHO W OTYETJIMBO U3JaraTb CBOM MBICIH, COOIIO/Ias HOPMBI JIUTEPATYPHOTO
PYCCKOTO SI3bIKa; UCATH SICHO B Pa360pUHBO.

J1s OTy4eHus TIOJI0KUTENBHON OIIEHKH IO SK3aMEHY CTYACHT CIAET YCTHBIA
sk3aMeH. Ha sk3ameHe cTylneHT BbIOMpaeT W3 pa3loKEHHBIX (BOMPOCHI M 3aJaHUS
CKpBITBI) Tepel HUM OWIeT, KOTOPBIH BKJIIOYAET JIBa BOIPOCA, €CIU HE CIIaHbI
naboparopHble pabOTHl TO IUTIOC OJHO MpakTHueckoe 3amaHue. CTyAeHT, COrjacHO
«TIOJIOKEHUSI O TIPOBEJCHUH TEKYIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUYHOM
aTTectanuu obyuaronuxcst B Ky6l'Y» umeer mpaBo BbIOpaTh GHIET MOBTOPHO, HO CO
CHIDKEHHEM MOJTyYeHHOW B TIOCIIEICTBHH OIIEHKOM Ha OJMH 6all.

CHavana CTyIEHTYy JaeTcsi BO3MOXKHOCTh MOJTOTOBUTHCS, 3aTOTOBUB cebe Ha
YICTOM MapKHPOBAHHOM JIMCTE TUIAH U MO/ICKAa3KH K OTBETY, 3aIACaTh PEIICHHUE 3a/1a4H,
B TEYECHHE II0JIyTOpa 4YacoB IOCIE IMOJy4YeHHsl Ousera, MpU 3TOM 3alpEIIeHO
MOJIb30BATHCS CTYJACHTY HU KaKHUMH JUTCPATypHBIMU, JJICKTPOHHBIMH W JIPYTHMH
HMCTOYHUKAMU HH(POPMAIH, KPOME COOCTBEHHBIX 3HaHMI. [Tocne moaroToBKy, CTyIEHT
OTBEYAET Ha BOTIPOCHI 110 OHIIETY, & TaK K€ Ha JIOTIOJTHUTEIBHBIE BOITPOCH DK3aMEHATOpa,
MOKA3bIBAET PEIICHHYIO 3a7a4y.

Ecnu crymenT He cmanm naboparopHble pabOThl, TO TIOCIE€ OTBETa Ha
TEOPETUYECKHE BOIIPOCHI CTYJCHTY AAETCs OTJBIX HE 60JIee ABYX YaCOB, 1OCIIE KOTOPOTrO
OH TIPECTyMaeT K BBIMOJHEHHUIO TPAKTHUECKOW dYacTh 3adaHus mo 6Omiery. Ha
BBHITIOJTHEHUE TMPAKTUYECKOW YacTHW 3aJaHUsl CTYACHTY OTBOAMTCA 1Ba daca. llo
MIPOIIECTBHH THX JIBYX YaCOB MTPOBEPSETCS BHITOTHEHUE IPAKTUIECKOTO 3a/IaHUS.

Pemienue 06 oreHke MpUHUMAETCS UCXOJS U3 TOTO, YTO CTYAEHT JOJKEH ObLI
OCBOWTbH TEOPHIO TOPA3/I0 IMIHPE, HEXKETH KOHTPOIUPYIOT STH BOIPOCHI TECTOB, 8 TaK JKe
KOH(UTYPUpPOBAaHUE CETH, a DK3aMEHATOp PYKOBOJCTBYETCS «IIOJIOKEHHUEM O
NPOBEICHUN TEKYIIEro KOHTPOJS YCIEBAEMOCTH W MPOMEXKYTOYHOH aTTecTaruu
obyuaromuxcs B Ky6I'Y».

DK3aMeH OLEHUBAETCS, UCXOS U3 CIEAYIONINX KPUTEPHUEB:

«OTIUYHO» — cofiep)KAaHUE OTBETA MCUEPIIBIBACT conepkanue 6mnera. CTyaeHT
JIEMOHCTPUPYET KaK 3HAHWE, TaK W MOHWMaHHWE BONPOCOB OWIIETa, a TaKkKe 3HAHHE
OCHOBHOM M JIOTIOJTHUTEIILHOM JINTEPATYPHI.

«Xopowo» — cogepKaHue O0TBETa B OCHOBHbIX YepTax OTPaXKaeT CoAepiKaHne BOMNPOCoB bUETa,
HO MMelTCA HeKoTopble npo6enbl M Hego4yeTbl. CTyAeHT AEMOHCTPUPYET 3HaHME TOJIbKO
OCHOBHOI IUTepaTypbl.

((YI[OBJ'IGTBOpI/ITeJ'II)HO» — COACPIKAaHNUE OTBETA B OCHOBHBIX HCPTAX OTpaxKacT



coJiepkaHue 6bunera, HoO UMerTca omubku. He Bce mosokeHHs BOIpOcoB Ouiera
PacKphIThl HOJIHOCTBIO. MMeroTcs QaxThueckue mpobesnbl U HE IOJIHOE BIaJleHUe
auteparypoil. Hapymatorcss HOpMbI (puiIococKoro s3bIKa; MMEETCS HEYETKOCTh U
JIBYCMBICJIEHHOCTb TUCbMEHHON PEYH.

«HeynoBneTBOpUTENBbHO» — COAEpKAHUE OTBETAa HE OTPaKaeT COJECpKaAHUE
6unera. lmerorcs rpy6bsle ommMOKH, a TakKe HE3HAHME KIIHOYEBBIX ONPEICIICHUN U
auteparypsl. [lucbMeHHbIE OTBETHI Ha BONPOCHI HE HANMCaHbl MOJHOCTBIO; OTBET HE
HOCHUT Pa3BEPHYTOr'0 U3JI0KEHUS OHIIeTa.

OrneHouHbIE Cpe/ICTBA AJIsl UHBAIN/IOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU
310pOBbsSl  BBIOMPAIOTCS € Y4E€TOM MX HMHIUBUAYAJIbHBIX HCUXO(DHU3MUECKUX
OCOOEHHOCTEH.

— NpU  HEOOXOIUMOCTH MHBAIUAAM U JMIAM C  OIpPaHUYEHHBIMU
BO3MOHOCTSIMH 37J0POBbS IIPEIOCTABIISIETCS JOIIOJHUTEIBHOE BpeMsl ISl TOJITOTOBKH
OTBETA Ha IK3AMEHE;

— IIpY [IPOBEACHUY MPOLIEIYPbl OLCHUBAHUS PE3YJIbTaTOB 00yUEHHsI MHBAJIHU/IOB
U JIMI C OIPAaHMYEHHBIMM BO3MOXKHOCTSMH  3JI0POBbS  IIpeaycMaTpUBaeTCs
UCIIOJIb30BaHUE TEXHUYECKUX CpPEACTB, HEOOXOAMMBIX MM B CBA3M C HX
WH/IMBUYaJIbHBIMA OCOOEHHOCTSIMU;

— IIpU HEOOXOMMOCTH AJIs1 0OYUAIOIIUXCS ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMU
3/10pOBbs M MHBAJIMJIOB IIPOLIEypa OLIEHUBAHUSI PE3YJIbTAaTOB 00yUEHUS 110 JUCLUIUINHE
MOYET IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tpouenypa oOlLIEHMBAaHUSA pE3yJNbTaTOB OOYYEHHsS MHBAJIMIOB U JUI C
OTPaHUYEHHBIMH  BO3MOXKHOCTSMU  37I0pOBbS 1O  AMCHUIUIMHE  (MOJYJIO)
npeaycMaTpuBaeT mpefocTaBieHue uHpopManuu B (opmax, aJanTHPOBAHHBIX K
OTPaHUYEHUSAM X 370POBbS U BOCIPUSATHS HH(POPMALIUU:

5. IlepeueHb OCHOBHOII W  [IONMOJHHUTEJbHON  yueOHOI

JIUTEPATYPbl, HEOOXOTUMOM /1JI51 OCBOEHMS TN CIUTLIMHBI (MOILYJIA)
5.1 OcHoBHas TUTEpaTypa:

1. Cagenbes, 11.B. Kypc obmeit pusuku. B 5-u 1. [DnekrponHsIit pecypce] :
yue6. nocobue — DnekTpoH. naH. — Cankr-Ilerepbypr : Jlans, 2011.

2. Uponos, U.E. 3amaun mo obmieit ¢usuke: yuebHoe mocobue s By30B
[DnexkTpoHHbIi pecypc] : yue6b. mocobue — DneKTpoH. gaH. — Mocksa : M3aarenscTBo
"Jlaboparopus  3Hammi', 2017. — 434 ¢. —  Pexum  jgocryma:
https://e.lanbook.com/book/94101.

3. Kanamaukos, H. I1. OcHOBBI pusuku [ DIeKTPOHHBIN PECYPC] : yICOHUK :

T. 2 /H. I1. Kanamuukos, M. A. CMmouzsipeB. - MockBa : Jlaboparopust 3uanuii, 2017. - 609
C. - https://e.lanbook.com/book/97411
Jnst ocBoeHWs AWCHUIUIMHBI HWHBATUAAMH W JIMIAMH C OTPAaHUYCHHBIMHU
BO3MOXHOCTSIMH 37I0POBbSI UMEIOTCA W3JaHUS B AJIEKTPOHHOM BHUJE B DJIEKTPOHHO-
61OTMOTEUHBIX CHCTEMAaX
«Jlanp» n «tOpaitiry.

5.2 JlonoJiHUTe/IBHAS JIMTEpPaTypa:

1. Poraue, HM. Kypc dbusuku [DnekTpoHHBIl pecype] : ydeb. mocobue —
OnexktpoH. naH. — Cankr-Ilerep6bypr : Jlanp, 2010. — 448 c. — Pexum nocryma:
https://e.lanbook.com/book/633.

2. @usuka. DIEMEHThl MOJEKYISPHOW (DU3UKM M TEPMOAMHAMHUKHU: ydeOHOE
noco6ue / coct. .M. 1310, C.B. Buxynos, [1.M. IInerues, B.S. Yeuyes. - HoBocubupck
: HoBocubupckuii rocynapcTBeHHbli arpapHbslii yHuBepcuteT, 2013. - 141 c. ; To xe
[DnexTponnsrii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=230539.

B2T.
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3. Kypb6aues, }0.®. ®usuka : yuebnoe nocoobue / F0.®. Kypbaues. - Mocksa :
EBpasuiickuii oTKpbIThI UHCTUTYT, 2011. - 216 C. - ISBN 978-5-374-00523-3 ; To xe
[Dnekrponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=90773.

4. Hukepos, B.A. ®u3uka /y1si By30B: MEXaHUKAa M MOJEKYIJIspHas (U3HKa
yuebHuk /B.A. Hukepos. - MockBa : Usmarenscko-Toproas kopropamusi «Jlamkos u KO,
2017. - 136 c. Taba., rpad., cxem. - ISBN 978-5-394-00691-3 ; To xe [DaeKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=450772.

S. Kynacosa, C.B. Kypc nekuwmii mo o6bmieit ¢pusuke : yuebHoe nocobue s
6akasaBpos /C.B. Kynacosa, M.B. Conomuxuna. - Mocksa ; Bepnun : Jlupekr-Meua, 2016. - .
1. MexaHuKa. MonekynapHasa ¢u3nKa n TepmoguHammka. - 174 c. : un., Tabn. - bubamorp. B KH. -
ISBN 978-5-4475-6909-9 ; To ke [dneKktpoHHbit pecypc]. - URL: http://biblioclub.ru/
index.php?page=book&id=436995.

6. Haymumk, B.H. ®u3nka u TexHuka B JIEMOHCTPAIMOHHOM JKCIIEPUMEHTE:
ouepku ucropud : nocobue / B.H. Haymuuk, T.A. fpomenko. - Munck : PUITO, 2017. -
280 c. : un. - bubmmorp.: c. 257. - ISBN 978-985-503-654-9 ; To ke [DneKTpOHHBIHA
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=463648.

5.3. [lepuoanueckue U3TAHUS:

1. BectHuk MI'Y.Cepusi: Matemaruka. Mexanuka

2. Bectauk MI'Y.Cepusi: ®uzuka. ACTpOHOMUS

3. Bectuuk CII6I'Y .Cepus: @uznka. Xumus

4. XKypHai sKcriepuMEeHTaIbHON U TEOpeTHYeCKOn (GU3NKU

6. Meroanueckue ykazaHusl 1jisi 00yuarIuxcsi N0 0CBOECHUIO
TUCHUIUIUHBI (MOIYJIs1)

OcHOBHBIMU (pOpMaMu KOHTaKTHOM paboTbl mo aucuuiuinHe «®Pusuka» s
O4YHOM (hopMBI 06YUEHHUs SBISIOTCS JIEKIIMHM, CEMHHAPCKUE 3aHATHUS, JabOpaTOpHBIE
paboTBI U KOHTPOJIMPYEMAsi CaMOCTOSITENIbHAS paboTa.

Jlexuuu no gucuumiauHe «@Pu3uka» cieAayeT MPOBOAUTH B Kilaccax Kaderpbl
TEOPETUYECKON (PU3MKM U KOMIBIOTEPHBIX TEXHOJOTMH C HCIHOJIb30BAHUEM CPE/ICTB
MyJIbTUMEIHA.

JlaboparopHble pabOTBl M CEMHHAPCKHME 3aHATUSA MO AUCHUIUIMHE «Du3nka»
clelyeT MPOBOJIUTH B KOMIIBIOTEPHBIX Kilaccax Kadeapbl TEOpeTHYeCKOM (DU3MKU U
KOMIIBIOTEPHBIX TEXHOJIOTUH. BpIMoiaHeHHe 1a60paTOpHbIX pabOT M CEMHHAPCKUX
3aHATUI COYETAET PA3JIMYHbBIE BU/bI IPAKTUYECKUX 3aJaHUN U YIIPa)KHEHUH.

KoHTponnpyeMyto caMOCTOATENbHYIO pPAOOTYy CTYIEHTOB IO JUCLHUILUINHE
«®Du3nka» ciaeayeT MPOBOAMTH B KOMIBIOTEPHBIX Kilaccax KadeApbl TEOPETUYECKOM
GU3MKN U KOMIBIOTEpHBIX TexHoJorui. [IpoBeneHue 3aHATHI mOpegycMaTpUBaeT
MMOCTAHOBKY MPO6GJEMHBIX BOMPOCOB, aHAIU3 BO3MOKHBIX AJITOPUTMOB JEUCTBUU H
MOMCK ONTUMAJIBHOTO PELIEHUS.

Crtpykrypa aucuuIuinHbl «Pu3nka» A 04HOM (HOopMbI 0OyUYEHHS OINpenesseT
CIIEYIOIIME BHUJbl CAMOCTOATEIBHOW pabOThI: CaMOCTOSITENIbHAs paboTa CTyAECHTA
(CPC) u xontpois (K).

CamocrosATenbHass  paboTra  CTyJeHTa  SBJISIETCS ~ OCHOBHBIM  BHJIOM
CaMOCTOATENIbHOM paboTel. OHa TMPOBOAUTCA B MHENSAX 3aKpEIUICHUS 3HAHUM,
IIOJIyUEHHBIX Ha BCEX BUJAX YYEOHBIX 3aHATHUMN, a TAK)KE PACIIUPEHUS U YIiayOJIeHUs
3HAHUM, T.€. AKTUBHOTO IPUOOPETEHUS CTYICHTAMH HOBBIX 3HAHUM.

CPC Bxito4yaeT npopaboTKy 1 MOBTOpEHHE JEKIIMOHHOTO MaTepuaia. J{is aToro
CTYNEHTY PEKOMEHIYETCA NPOYMTATh TEKCT JIEKIUH, II€pecKa3arb €ro BCIyX,
BOCIIPOM3BECTU CAMOCTOSITEJIBHO HMMEIOIIMECS B TEKCTE CTPYKTYpPHO-JIOTHYECKUE
CXEMBI, JHarpaMMbl, MATEMaTUYECKHE BBIKIAIKU (OPMYII, JA0KA3aTEIbCTBA TEOPEM U
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..  IIpopaboTky JIEKIMOHHOTO Marepuaiga ClIeAyeT MpOBOJIWUThH  CHayala
MOCJIE0BATEIbHO, M0 KaXKIOMY Y4€6HOMY BONPOCY, a 3aT€M MOBTOPHO, MO BCEMY
TEKCTY JIECKIIHUH.
CPC Tak»Ke BKAIOYAET U3yvyeHne maTtepmana no peKoOMeHA0BaHHbIM yYebHMKaM U y4ebHbIM
noco6umam. Tak Kak CyLLEeCTBYET OrPOMHOE KOJINYECTBO y4ebHON AntepaTypbl, TO A8 3TOro BUAA
NOAroTOBKM HEobxoAuMMO npeaBapuTeNibHOE yKasaHue npenojasaTtens.

[IpenogaBaTtens JOJKEH BBICTYNATh 3/1€Ch B POJM ONBITHOTO «IIYTE€BOAMUTEISN»,
onpezesnss IOCIEeI0BaTENbHOCTh 3HAKOMCTBA C JIMTEPATYPHBIMM MCTOYHHUKAMHM U
«ryOUHY MOTPYXEHU» B KaKIbIM U3 HUX.

Omnum u3 BunoB CPC sBisieTcss MOAroTOBKAa K JIabOpaTOpHBIM paboTam u
ceMHUHapCKUM 3aHATUAM. lIpernonaBarens HakaHyHE OUEPETHOrO 3aHATUS 0603HAYaeT
JUIsl CTYJEHTOB KpPYyr TEOPETUYECKOr0 Marepuana, HeO6XOJUMOIO IS BBIIOITHEHUS
nabopaTopHOM paboTHI, pelieHus 3aJad Ha CeMUHApCKuX 3aHiaTusX. CTyaeHTb
popabaThlBalOT €ro. 3aTreM, YK€ B ayJuTOpPHUM, IEpeJ] BBINOIHEHUEM 3aJaHUN,
npenojaBaTesb IMPOU3BOJUT KOHTPOJBHBIA ONPOC CTYJAEHTOB. OTO IO3BOJSET
ONpPEIETUTh CTENEHb NOTOBHOCTU TPYMIBI 110 JAHHOW T€ME€ U CKOPPEKTUPOBATH XO[
3aHATUS.

Bunom camocrosTenbHON paboThl SBISIETCS KOHTPOJIb. Takol Bua paboThI
BKJIFOYA€T MPOBEJCHUE pPACUYETOB, BBINOJIHEHUE YIPAXKHEHUN, KOMIIBIOTEPHOTO
MOJIEJIMPOBAHUS U pealu3aliy APYTruX BUJOB NPAKTHUECKUX 3a]ad, MOCTaBJIECHHBIX
IpenojaBaresieM Kak 3aJaHus Uil CaMOCTOSITEIbHOTO BBINOJIHEHUS. JlaHHBIA BUJ
paboThl MOKET peaIn30BbIBATHCSI BKOMITBIOTEPHBIX Kilaccax Kadeapbl TEOPETHUECKON
(GU3MKN ¥ KOMIBIOTEPHBIX TEXHOJOTHM B 4Yachl, OTBEACHHBIC AJII CaMOCTOSTEIbHON
paboThL.

[IpenogaBatens MOIDKEH NPOTHO3MPOBATH 3aTPYJHEHMS, KOTOpPBIE MOTYT
BO3HUKHYTh Yy CTYJIEHTOB IPU CaMOCTOSITEIbHOM HM3yYE€HHH M YCBOCHMHM Y4EOHOTO
MaTepuaia U INpeayCMOTPETh ONepaTUBHYIO KOHCYIbTAIMIO 10 JIIoboMy Boripocy. Eciu
BO3HHUKAIOT 3aTPyAHEHUS MO OJHOMY M TOMY >K€ Marepuanty (BOIpPOCY) Y MHOTHUX
CTYJIEHTOB, TO J€JIaTelIbHO IPOBECTU TPYIIOBYIO KOHCYNbTanuioo. KoHCynabTanuu
JIOJDKHBI OBITh KPATKUMM: TPYIINOBast - 2- 3 MUH., UHAUBUAyanbHas - 1-2 Mmun. ['ybuny
Y Ka4eCTBO YCBOCHHMSI yUeHHOI0 MaTepruaaHe06Xx0IMMO HEIIPEPHIBHO OTCIIEKUBATh PU
IIPOBEJEHUH TEKYIIETO KOHTPOJIS 3HAHUM.

B ocBoeHMM JUCHMIUIMHBI WHBAaJWAAMU U JIMLAMH C OrPaHUYEHHBIMHU
BO3MO>KHOCTSIMU 3/10pOBbsl 60JIBILIOE 3HAYEHHE UMEET MHANBUIyallbHas yueOHas paboTa
(KOHCYNbTALlMN) — JOTMOJIHUTENBHOE Pa3bsICHEHNE YYEOHOTO MaTepuaia.

WNunuBuayabHble KOHCYJIBTALUMH 10 MPEIMETY SIBISIOTCS BAXXKHBIM (DakTOpoM,
CHOCOOCTBYIOUIUM MHAMBUAYAIU3AIMH 0O0yYEHHUS U YCTAaHOBJIEHHIO BOCHUTATEIHHOTO
KOHTaKTa MEXJIy IpernoaaBareJeM U OOydarolMMCS HWHBAJIMAOM WIM JIMLIOM C
OTpaHMYEHHBIMU BO3MOKHOCTSIMU 37J0POBbSI.

1. IlepeueHb HHEOPMAIIMOHHBIX TEXHOJOTHH, HCIO0JIb3yeMBbIX
NPUOCYLIECTBJIEHUN 00pPa30BaATEIbLHOIO Mpolecca Mo AUCHHUILIUHE
(Momxy.10)

7.1  IlepeueHb HHEOPMALMOHHO-KOMMYHHMKAIIMOHHBIX TeXHOJIOTHH
He npenycMoTpeHsl.

7.2  IlepeueHb JMLIEH3MOHHOI0 U CBOOOHO PACIPOCTPAHAEMOT0
MPOrpaMMHOroodecrneueHust
[IporpammHoe obecrieueHue - He MPEAYCMOTPEHO.

7.3  IlepeueHb COBpeMEHHBIX MPOGECCHOHATBHBIX 0a3 JAHHBIX H
HHOOPMALNMOHHBIXCIIPABOUHBIX CHCTEM

1. OnexTpoHHas 6ubnuoTedHas cucreMma "YHHUBEpCUTETCKass 6UOIHMOTEKA
ONLINE"



[DnexTponHsIii pecypc] — Pexxum noctyna: http://biblioclub.ru/

2. OnexTpoHHas 6ubIMoTEYHas cucTeMa n3narenbersa "Jlanp" [DeKTpOHHBIN
pecypc]
— Pexxum nocryma: http://e.lanbook.com/
3. Dnexrponnas 6ubnmoreynas cuctema eLIBRARY .RU (http://wwwe.elibrary.ru)
8. MarepuanbHO-TeXHHUECKOe o0ecreueHue 1o JMCHUIIMHE (MOYJII0)
No Bu pa6ot MatepuanbHO-TEXHUYECKOE 06eCTIedeHNEe JUCIUIINHBI
(MOJyJIsT) U OCHAIICHHOCTD
1. Jlekyuonnvie sauamusa | JIeKUMOHHAs ayaUTOpUs, OCHAILEHHAs IPE3CHTAMOHHON
TEXHUKOW  (IPOEKTOp, 9KpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM IporpaMmMHbIM obecnieueruemM (I10) mns
BocIpou3BeaeHus (aiiioB ¢opmara jpg U avi, 10CTaATOYHBIM
KOJIN4YeCTBOM nocagounbix Mect. 300, 114, 209, 201 xopm. C.
2. Cemunapckue 3ansamusi | Aymatopuss  JJii  TPOBEICHHS  CEMHHApPCKHX  3aHSITHH,
OCHAIlICHHAas MarHUTHO-MapKEpHOM JIOCKOH, KOMIIJIEKTOM
yuebHON Mebeln U MPEe3eHTALIMOHHON TeXHUKOM. 142, 114,
227, 209, 201 xopm. C.

3. Jlabopamopnvie JlabopaTopusi,  yKOMIUIEKTOBaHHAas  CHEIUAIU3UPOBAHHOMN

3aHAMUA Me6eNnbl0 U TEXHUYECKUMHU cpeacTBamu obydenus. 207, 212,
213 xopm. C.

4, Pypcosoe He npenycmoTrpeno
npPoeKmuposaHue

5. Fpynnoguie Aynuropus A5 TPOBEICHUS TPYNIOBBIX (MHIUBUAYATbHBIX )
(unousudyazbuvie) 3aHATHUN, OCHAIIIEHHAs TOCKOW U KOMIUIEKTOM y4e6HOMH
Koncyzbmayuu me6enn. 212, 213, 207 xopr. C.

6. Texywuii  koumpozb, | Aynuropust JUIsl TEKYIIETO KOHTPOJS W HPOMEXYTOYHOU
NPOMENCYMOUHAs aTTeCTalllU CTY/IEHTOB, OCHAIIIEHHAs] KOMIIBIOTEPHOIN TEXHUKON
ammecmayus C BO3MOXHOCTBIO NOAKIHOYEeHUs K cetn “MHreprer”, C

COOTBETCTBYIOIIUM IPOrPaMMHBIM O6ECIIEYEHHEM B PEKHME
MOJKJIIOUEHUSI K TEPMHUHAIBHOMY CEpBEpy, C INpPOrpaMMOM
DKPAHHOIO YBEIMYEHUS U OOECHEYEHHBIM JIOCTYIIOM B
ANIEKTPOHHYI0 MH(POPMAIMOHHO-00PA30BATEIBHYIO CPEIY
yauBepcureta. 114, 212, 230 xopm. C.

7. Camocmosamezbnas Kabuner s caMocTOSITEIbHOM — pabOThl, OCHAIIEHHBIN

paboma KOMIIBIOTEPHON TEXHUKON C BO3MOXXHOCTBIO IMOJKIIOYEHMS K
cetn «/HTEpHET», MpOrpamMMoOl 3KPAaHHOTO YBEIMYEHUS H
06eCreUYeHHbI TOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAalOHHO-
o6pazoBareNbHyI0 cpeay yHuBepcurtera. 208 kopm. C.
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