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1. Heaw, 3a0a4n 1 NAAHHPYEMbIC PC3YJILTATHI 06YUeHHsT M0 AUCUMIIIMHE

Lensio  ocsoenuss  pucuunauubl  «®dusmkan  ABASETCS  co3nanue  y
00y4aloWUXCsl OCHOB JOCTATOYMHO LIMPOKOH TEOPETHYECKOM MOArOTOBKH B 06MacTH
GH3KMKH, nozBonsloOlIeH OPHEHTHPOBATLCS B TMOTOKE HAYYHOH M TEeXHHUUYECKOM
HHpopmauuu M obecrneyuBaloOwell MM BO3MOXKHOCTL HCIMOJb30BAHUS HOBBIX
(HU3NYECKHUX MPUHLMKMOB B TeX 00JaCTAX, B KOTOPbIX OHH CIIEUHATH3HPYIOTCH.

3ajayaMu  NMUCUMIUIMHBI  SBJISIOTCS: HM3YYEHHUE OCHOBHBIX (HM3HYECKHUX
ABNEHUN;

oBnaneHue hyHaamMeHTATbHBIMU MOHATUAMH, 3aKOHAMH W TEOPUSAMH (DH3MKH,
a TaKKe MeToAaMu PU3HYECKOro UCCIIEeOBAHMUS;

OBlIAJCHUC MPHEMAMH M METOAAMM pELIEHHUA KOHKPETHBIX 3alad U3
pasnnyHbIiX obnactel Gu3uku;

dopmupoBaHUE HABBIKOB MPOBEACHHS (HU3HYECKOrO JKCMEPUMEHTA, YMEHHUS

BbIIENIHTL KOHKPETHOE (u3nyeckoe coleprkaHue B MPUKIANHBIX 3amayax Oyayuiei
NeATENbHOCTH

KomneTeHunu 1 MHAMKATOPbL, HOopMHpYeMBble y 00YyYarOLUXCs:

Kon i HanmeHOBaHHE KOMNETEHUMH Kon u HauMeHoBaHue MHAMKATOpA
OTIK-3 — CnocobeH npUMeHATs
COOTBETCTBYIOUIHIT hU3MKO-
MaTeMaTHYEeCKHiT annapat, MeToabI
aHanu3a H MOAENUPOBAHHS, :
TEOPETHYECKOrO U
IKCMNEPHUMEHTANEHOrO HCCIIEI0BAHUA

MpH pewieHHH NpodecCHOHANBHBIX
3anay

OIIK-3.2 — JleMOHCTPHPYET 3HaAHUS MONOKEHHIA,
3aKOHOB M METOJIOB ECTECTBEHHbIX HAYK

2. MecTo aucuMnInHbl B cTpykType OTI
[Tpenuwectsyiomue qucunniunbl (Moaynu), npaktuku, HUP, Np. _ HEeT
[Mocnenyrowme aucunnnuuer (Momynu), npaktuku, HUP, np.  THA

3. CrpyKTypa M coep:KaHHe AHCUHTNIHHBL
3.1. CTpyKTYypa AMCUUIIHHBI

JlJ1st 04O opMbl 06yUEeHuUs

Bua yuebHoii pabotnl Bcero | Bcero Cenmectpsl
3E 4acoB 1 2
OBGLUAA TPY IOEMKOCTL JUCLIMITITUHDI 12 432 252 180
KOHTAKTHAS PABOTA*

. 210 106 104

AYJIMTOPHASI PABOTA

4,82 174 84 90
Jlekuun 1,94 70 34 36
[TpakTuyeckue (cemuniapekue) 3ansTus 1,94 70 34 3
JlaGopatopiinie paGoThI 0,94 34 16 18

CAMOCTOSITEJIbHAS PASOTA OBYYAIOLEFOCS | 7.18 | 258 | 168 90




[TpopaboTtka yuebnoro marepuana 5,18 186 132 54
KypcoBoi MpoekT = % . &
Kypcosas pabora o - - &
[ToAroToBKa K MPOMEKYTOYHON aTTECTALMU 2 72 36 36
[TpomexxyToyHas arrecrauus: 2 <
Jns 3aouHoit ¢popmbl 06yueHus
Buz yue6Hoii paboTel Bcero | Bcero CemecTpbl
3E 4acoB 1 2
OBLIAA TPY JOEMKOCTb AUCLIMITJIMHBI 12 432 252 180
KOHTAKTHAS PABOTA* - 101 53 48
AYJIUTOPHAS PABOTA 1,34 | 48 24 24
Jlexumn 0,56 20 10 10
[IpakTHueckue (CEeMUHAPCKUE) 3aHATHS 0,56 20 10 10
JlaGopatopHbie paboThI 0,22 8 4 4
CAMOCTOSTEJIBHAS PABOTA OBYYAIOLIETOCA | 10,67 384 228 156
[Ipopaborka yuyebHoro matepuana 10,17 | 366 219 147
KypcoBoi npoekt - - -
KypcoBas pabora - - -
[ToaroToBka K MPOMEXYTOUHON aTTECTalLUH 0,5 18 9 9
[IpomMerxyTouHas aTTecTauus: 9 3

3.2. CopepxaHue NHCUMIUIHHBI, CTPYKTYPHPOBaHHOE MO pa3jejamM H

BHAAM 3aHATHH

Paznenbl Pacnpenenenue Dopmel U | MHAEKCHl HHAMKATOPOB
JUCUMMIIHHDL 2 TPYJLOEMKOCTH BHIL (hopmHpyeMBIX
§ 1o BHAAM Y4eOHOH paboThl | koHTpons KOMMETEH UM
o - [le] ‘ o
g =| & 8| £
aa} 5 =) a =
= = = g
Pa3pen 1: 66 10 6 10 40 TK1 OINK-3.2-3
dusnyeckue OIK-3.2-y
— OlK-3.2-B
KNacCHYeCKOii U
PENATUBUCTCKOIT
MCXAHUKH )
Pasnen 2: 64 10 4 10 40 TK2 OIllK-3.2-3
MonekynspHas OINK-3.2-Y
(du3mka u OnK-3.2:8
TEPMOAMHAMHKA.
: -3.2-3
| Pamaen3: 86 14 | 6 14 | 52 TK3 ot




MK-3.2-
ONEeKTpIyecTBO 9 )

DK3aMeH 36 36 oM} 8%}53%2233/
OrK-3.2-B
Hroro 3a 252 34 16 34 168
1 cemectp
Pasnen 4: 50 |12 [ 8 | 12 | 18 TK4 onica sy
Maruemizm OIK-3.2-B
Pasnen 5; 8 [ 12 |6 |12 | 18 TK SHita o
Onitka, OlK-3.2-B
Pasnen 6: 46 12 4 12 18 TK6 OI1K-3.2-3
SnemenTst 82&3%35,
KBaHTOBOIT i3k,
OcHoBBI aTOMHOIT 1
AnepHOli PH3UKH. STRA3S
3 OoM2 K-3.2-
DK3amen 36 6 Oricash
OIlK-3.2-B
Htoro 3a 180 36 18 36 920
2 ceMecTp
HUTOI'O 432 70 | 34 70 258

3.3. Conepkanne aHCUNIANHDI

Pasnen 1. ®usuyeckue ocHoBwi KNACCUYECKOH U PENATHBUCTCKOH MEXaHHKH:

[peamer dusnkn. Gusnyeckue ocHoBb KjlaccH4eckon MexaHuku. Kunemaruka
MaTepHanbHOH  ToukH. CHerema  oTcyera. Ckopocth.  Vekopenwe u  ero
cocrasiaiomue. JIpmkenue tena, GpolICHHOro mox YrJIOM K ropu3oHTy. Yrnoeas
CKOpOCTb H yrioBoe yckopeuue. JluHammia MaTepHanbHOH TOYKH. [lepBslii 3akoH
Hbrotona. Macca u cussl. BTopoit 3akon HeloToHa. Tperuii 3akon Hetotona. 3akon
ABMIKCHHUA LUEHTPA MHEPLHH CHCTEMBI. Heunepunanshbie cucrems orcyera. Cuibl
HHepunH. PaGota u sHeprus. 3akonsl COXpaHeHus. OCHOBHBIE NpencTasaeHus o
3akOHaX — coxpaHeHus. 3akOH coXpaHenus WMOynbca. Pabota u  asmeprus.
KoncepsaTusuble cusl. 3akon COXpPaHEHUSA NMONHOH MEXaHHYecKoili SHEpruu. Ynap
abcomoTHO ynpyrux Ten. Ynap abcomotHo HEYNpYrux Ten. Jluccunaumns sueprum.
Hunamuka Bpamarenshoro ABHXCHHA. MOMEHT HHepumu. Teopema Lrefinepa.
Kunernueckas SHEPrust BpaleHus Tena. MomeHT cunnl. PaGora N0 BpaweHHUIO Tena.
OcHoBHON  3akoH  aAMHaMMIH BpallaTeIbHOrO JNBHIKEHMS Tena. Onpenenenne
MOMEHTA HMNyNbca. 3aKOH COXpaHEHHs MOMEHTa uMnyneca. INpumenenue 3akonos
AUHAMHUKH TBEPAOrO Tena. DNeMeHTs MeXaHHKH KHAKOCTEH  ra3os. Jlasneuue B
KMIKOCTH W rase. Ypasuenue HEPaspLIBHOCTH. Ypasnenuue Bepuymnu, Bszkocts.
Jlamunapublii u TYPOYNCHTHBI pexHMBbl TeueHus KUAKOCTEH. JIBHXKEHHE Ten B
AKHIAKOCTAX M razax, OCHOBDI PCISITHBHCTCKOH MeXalHuKH. DieMeHTbI crneuHanbHOH
TeOpHUK oTtHocuTenpHoOCTH, [peobpaszopanus Tanunes. Mexatuueckuii npuruun
orHocuTensHoct.  IMocrynarn CNCUMANLION  TCOPUH  OTHOCHTENBHOCTHL.
Ornocurenbiocr, OAHOBPEMEHIIOCTH, [TpeoGpaszonanns Jlopenua.
Onnospemennocri, COOLITHI B pasibIX cHcTemax orcuera. Jlnuna ten B pasubIx
CUCTeMax orcyera (cokpamenue Amiiet).  Jnurensiocrs cobuimiii B pasHbIX
CHCTEMax  oTcyera (3amemsenne Bpemenn).  Peasitusuerckuii  3akon  ciioenms

R I N T T L Y W e ———



ckopocted. HMurtepsan Mexay cobbiTusiMu. PeastuBucTCKoC BLIpaXKeHUe Jus
umnynbca. OCHOBHOM 3aKOH PEASTHBUCTCKOM JHIAMUKH. 3aKOH B3aUMOCBA3H MACChl
H HEPruH.

PA3JIEJT 2. Monekynsipuas ¢m3uka u TepMoMHAMHKA

OcHoBbl Monekyssaproii Qusnku M TepMoaMHaMikH. OCHOBBI MOJICKYJSPHON
¢usmuku. Cratuctuueckuii u TEPMOJAMHAMHUYCCKHH  METOABLI  MCCIIE/10BaHUAl.
[Tapamerpbl  cocTosHMs BeliecTBa. VYpaBHECHHE COCTOSIHHSI HAEATLHOTO rasa.
OcHoBlOE ypaBHEHHE MOJIEKYISPHO-KHHETHYECKOI] TCOPUH HJICANILHBIX ra30B. 3aKOH
MakcBenna o0 pacnpefeneHHH MO CKOPOCTSM  TEIUIOBOTO  ABHIKCHHSL
bapomerpuyeckas dopmyna. Pacnpenenenune  Bosbumaria. Cpengnee  4HCI0
CTOJIKHOBEHHMH M Cpeansis AnKHa cBoOoAHOro npobena moseky.. SIBneHus nepeHoca
B rasax. PeanbHble rasbl. YpasHenue Bau-gep-Baansca. M30TepMbl peanbHbIX razos
¥ UX CpaBHEHHS C TEOpeTHYECKUMH. OCHOBBI TEPMOAHHAMHUKH. BHYTpeHHSs dHeprus
cuctemel. Tennora u paGora. Pabora rasa npu ero pacwupenun. [leppoe Hauano
TEPMOAMHAMHKH W €ro nMpuMMeHeHHe K u3ompoueccaM. TennoeMKOCTh HAeaNbHOro
rasa. Kpyrosoit npouecc (uukin). OGpaTumeie M HeobGpatuMble mpoueccsl. Lluki
KapHo. Dutponus. Bropoe Hayano TepMoAHHAMHUKH.

PA3JIEJI 3. DnekTpuuecTBo

OnekTpocTatuka. DNEKTPHYECKOE MOJE B BaKyyMe. OneKkTpuYeckuit 3apsn.
3aKOH COXpaHEHHs 3JIEKTPHYECKOro 3apsaa. BsaumoneiicTBue 3apsmoB. 3akoH
Kynona. Onextpuueckoe nose. HanpsokeHHOCTb mons. DNEKTPHYECKHHA AMMOND.
loteruuan snextpuueckoro moms. [TOTOK BekTOpa HaNpsKEHHOCTH. Teopema
Octporpanckoro-I'aycca. Ilpumepsl BbIYMC/IEHHS 3AEKTPOCTATHYECKUX MOJEH ¢
nomoulpro  Teopemsl  Ocrporpanckoro-I'aycca. JIMOMEKTPUKH M MPOBOAHHKH B
JIEKTPHYECKOM MoJie. BUibl MONAPU3ALMM AHINEKTPUKOB. DJNEKTPUUECKOE MOoJsie B
AuznekTpukax. [lonsipusosanHocTh Auanektpuka. Teopema Octporpanckoro-Iaycca
A1 SNIEKTPOCTATHYECKOrO MOJisi B AM3JIEKTPUKE. YCIIOBHS Ha paHHLE pa3aena AByX
AM2AEKTpUYeckuX cpel. CerHetodneKTpUkH. [IpOBOAHUKH B 3MEKTPOCTATHYECKOM
nojne. DJIEKTPOEMKOCTb YEJMHEHHOro MpoBOAHHKA. KOHIeHcaTopbl. JDHeprus
ANEKTPOCTaTHYECKOro noss. [locTosHHbIA 2neKkTpUYeckHit TOK. 3aKOHbI MOCTOSAHHOTO
ToKa. DJekTpuyeckuit Tok. Cuna M MIOTHOCTL Toka. 3akoH OMa At OAHOPOAHOrO
npoBoAHHKa. CTopoHHHE cHilbl. 3akOH OMa Aas HEOAHOPOAHOIO Y4acTKa LEMH.
Pa6ora u Mowmnocts TOka. 3akod Jhkoyns-Jlenua. Knaccuueckas Teopus
3/IEKTPONPOBOAHOCTH MeTa/lIoB. [1pasuaa Kupxroda ans pa3seTBaAeHHbIX ueneii.

PA3JIEJ] 4. Maruetusm

OnextpomarseTu3M. MaruuTHoe nosie B Bakyyme. MaruurHoe none. Bektop
MHAYKUMKH MarHuTHoro noas. Cuael Amnepa. 3akon buo-Casapa-Jlannaca.
HanpsxenHocts MarHuTHOrO mosist. 3aKkol MOJHONO TOKa JJIsi MACHHTHOMO MOJISt B
Bakyyme. MaruutHblii notok. Teopema [Maycca ans maruutHoro mnoss. Cuna
Jlopenua. TMpuuuun peHcTBUst UMISIMYECKHX YCKOPHTENEH 3apsikEHHBIX YacTHL.
Asnenne Xomna. Slnenue  snekTpoMarHMTHOR  MuAYKUMH.  CaMOMHIYKLMS.
Hunykrurocrs. Dueprus marnutnoro nosis. MaruuTioe mnosne B BELIECTBE.



MarHuTHbIC MOMEHTBI aTOMOB. MaruuTHOC MOJC B BEUICCTRE. Hanpsixennocrs,
MAriMTHOrO mons. OTHOCHTENbHAs MAriuTias MPOHUUACMOCTb. JlHamarieTuky.
[Mapamarnetukn. ®eppomarucriku. [lousitue o npupoje (eppomarierusma,
AHTH(EppOMarHeTHicn. Sinenue cBepXnpoBoaAHMOCTH. OCHOBbI TCOpHM Makcsenna
A1 NEKTpOMAarnuTHoro nois. Bropoe ypasuenue Makcpemna. Tok cMmeuierus.,
[Tonnas  cucrema ypasuenuii Makcsenna s JICKTPOMArIIUTHOrO  MOJs.
OTtHocHTENBHOCTD JIEKTPHYCCKOM " MarH1THOMI COCTaBJIAIOLLMX
JNICKTPOMArHuTHOro nons. Konebanus wu  Bonubl. KonebareabHbli KOHTYP.
CeoGonnble Hesaryxaiomme koneGanns. CBoGoaHbIe 3aTyxaiouue KosiebaHus.

Bonxosbie ITpOUECCHI. SJ'IGKTPOMaI‘I-IHTHble BOJIHEI. Bnepmﬂ IJIEKTPOMArHUTHBIX
BOJIH.

PA3JIEJT 5. OnTuka

Bonuosas ontika. CseroBbie BOHBL UntepdepeHuns CBETOBBIX BOJH.
Korepenthocts 1 ee ocyuwectenenue. Crnioco6s: HabmoneHns uutepdepennn ceera.
Hekotopele npumepst npumenenus uurepdepeduun csera. Judpakuus csera.
[Mpuvuun Tioitrenca-®penens. Meron 30H ®penens. Jludpakuus Ha Kpyraom
OTBEPCTHH H NIUCKE. ECTECTBEHHBIH M monspu3oBanHbiit cseT. ITonspusaums npH
OTP@KEHHH U npenomneuuu. JlBoiiHoe nyuenpenomienue. Bsaumoneiictsue

SNIEKTPOMArHHTHBIX BOMH C BELIECTBOM. Jlucrnepcus cBeta. DNEKTPOHHas Teopus
Aaucnepcuu ceera. [lornowenne u paccesuue caera.

PA3JIEJL 6. OnemenTbl kBaHTOBOM du3nku. OCHOBBI ATOMHOI ANEpHOH
dusuku

OcHoBbl kBaHTOBOH ¢u3znku. Temnosoe M3JYYEHHE M €ro XapaKTEPHCTHKH.
3akon Kupxroda. AGCOMOTHO wvepHOEe Teno. 3aKOHI TENJIOBOMO  H3Jy4eHUs
abcontoTHo uepHoro Tena. Motosddext. Macca u uMmnynbe gortona. JIpoicTBeHHas
Npupoza cBeTa. JIBOHCTBEHHAs KOPITYCKYIAPHO-BOIHOBAS NpUpoAa MHKPOOOBEKTOB.
BepositHocTHblli  cMbicn Bonn ne Bpoiing. Bommosas bynkuus CooTHoweHuHe
HEONpeleeHHOCTEH. VYpasuenue I[lpenuurepa. Tyunensuetii  3¢dekt. Atom
BO10poza. CMOHTaHHOE U BBIHYKIEHHOE u3nydenue. OnTuyeckoe ycunexue B cpene
C WHBCPCHOH 3aceneHHocTbi0. Jlaseppl. MeXaHHueckHiH M MArHHTHbIN MOMEHTBbI
SJIEKTpOHA B arome. [IpHHUMN TOXAECTBEHHOCTH MHKpo4YacTvu. bo3oHbl u
depmuonbl. TIOHATHE O KBAHTOBLIX CTATHCTHKAX bose-Diinwreiina u depmu-
Hupaka. 3onHas Tteopus TBEPAbIX Tes. OCHOBBI 30HHON TEOpHH. Merannsl,
AMINEKTPHKH, MONYNPOBOAHUKH C TOUKH 3peHus 30HHOH Teopuu. CobcTBennas
MIPOBOAKMOCTH MOy NpOBOAKMKOB. [IpuMectas npoBogHMOCTS MoJIyNPOBOAHHKOB n-
Tina. [llpumecnas nposogumocts MONYNPOBOAHHKOB ~ p-THNA.,  DJEKTPOHHO-
ALIPOYHOH nepexo. ATOMHOE PO dnemenTapuble yacTuibl. OcHOBHBIE CBOIiCTBA
M CTPOCHHE siApa. DHEprus cBa3u saep. Saepibic cuibl, Slnepuble peakuuu. Lienuoii

fipouece aenciuna siaep. TepMosaepible peakiuu. PannoakTHBHOCTD. AnemenTapHble
YacTULbI




3.4. TemaTHuecKnii NAAH NPAKTHYECKUX 3AHSITHIT

Pewenne 3amau no pasmeny 1 «®usnueckue OCHOBbI KIACCHUYECKOH M
PENATHBUCTCKOH MeXaHHKU»: OCHOBBI KHHEMATHKH. Junamuka MarepHanbHoOH
TOYKH M TIOCTYMATCIBLHOrO ABHXEHHs TBepaoro tena. Pabora v Heprus. 3aKoHbI
coxpaHeHust. Mexanuka TBEPAOro Tena. OCHOBBI peNSITHBHCTCKOW MEXaHHKH.
OJIEMEHTBI MEXaHHKH HKUIKOCTH.

Pewenne 3anau no paspeny 2: «Monekynspuas Qu3rka 1 TEpMOAHHAMHKaN:
MonekynspHo - kuueruyeckas TEOpHs MacaIbHbIX ra3oB. OCHOBbI TEPMOAHMHAMHKH.
Tennoseie Mammubt. Lnkn KapHo.

Pewenue 3amauy no pasmeny 3: «DOnektpuuectBo»: 3akoH Kynona.
HanpsikenHocTs u notenuuan dneKTpocTariyeckoro noss. JAuanexktpuku. Teopema
["aycca nns anextpocraTiueckoro nons B BaKyyme u B AudjiekTprke. [I[pOBOOHHKH B
SJIEKTPOCTATHYECKOM MMONe. DHEPrusi 3JEKTPOCTATHYECKOro nons. I[1oCTOSHHBIH
SJIEKTPHUYECKHUH TOK. OnexTponBuKyLIas Cuia U Harnps>keHHUe. 3aKOHbI MOCTOAHHOTO
Toka. [1pasuna Kupxroda.

Pewenne sanay no pasmeny 4: «Maruetnam»: MarHuTHoe mose. 3aKOHbI
SNICKTPOMArHeTH3Ma.  DJIEKTPOMArHWTHass MHAYKLHA. MAarHuTHble  CBOICTBa
Bewecrsa.  OCHOBBI  Teopuu MakcBenna I 3JMEKTPOMArHHTHOTO  MOJS.
ONEeKTPOMarHUTHBIE BOJTHBI.

Pewenue 3amau no pasneny 5 «Ontukar: YpaBHEHHE TapMOHHYECKHX
konebauui. Mnrepdepenuus. ludpakums. 3aKoHs nonApu3auuu. Jlucnepcus.

Pewenue 3amay no pasgeny 6 «neMeHTbl KBaHTOBO¥ ¢u3uku. OCHOBBI
aTOMHOH U ANEePHOH Qu3uku»: KBaHTOBas npupona U3ay4eHHs. DOTOINEKTPHYECKH
dpdekr. Dddexr Komnrtona. CseroBoe nasnenme. Teopus atoma BOZOpOJA.
OneMeHTbl KBAaHTOBOH MeXaHMKH. YpasHenue Illpenuurepa u ero MPHIIOKEHHS.
OneMeHTbl QU3MKH aTOMOB M MOJIEKYJl. ATOMHOE SAPO. 3aKOHbI palMOaKTHBHOTO
pacnana.

3.5. TemaTuueckuii niaH JaGopaTopHbIX padoT

Paznen 1 «®u3nyeckre OCHOBbI KIACCHYECKON M PENSATHBHCTCKOM MEXAHHKHY:
Msmepenue siMHEHHbIX BenuuuH; Mamuna Ateyna; OnpeneneHue CpeaHedl CHbl
CONMPOTHBIICHHA IPYHTA NpH 3a0UBaHKMK cBau; OnpeneseHHe MOMEHTA HHEPLIMM Tena
M nposepka Teopemsi Lllteiinepa; OnpesneneHre MOMEHTA HHEPLMH POTOPA U CHJIbI
TPEHHs B ONoOpe.

Pazgen 2 «Monekynapuas ¢usuka u TepMoaMHamHka»: OnpeneneHue
OTHOLUCHMA  TCMJOCMKOCTH ra30B METOAOM  afHabaTHYEeCKOro  pacUIMpPEeHHS:;
Onpenenenne ko3ipuuUeHTa BHYTPEHHErO TPEHHs (BA3KOCTH) KHAKOCTH METOMAOM
Crokca; Onpezenerine koadp@uuuenTta BA3KOCTH BO3AYXA KAMHIUIAPHBIM METOLOM;
Onpenenerue MoOJIeKyJISIpHOi ra3oBOi MOCTOSIHHOM METOIOM OTKAUKH.

Pasmen 3: «OnexrpuucctBo»: O3HAKOMJICHHE C 3NEKTPOM3MEPHTENbHBIMH
npubopamu;  I'pajyupoBka  rajbBaHOMETpa; ODKCNEPUMEHTANbHAs  NpOBEpKa
obobuieHHoro 3akoHa Oma; AMMNEPMETp W BOJALTMETP KAK  OMHYECKOE
conporusienue; Mamepenue Toka U HanpsHice s Ha CONPOTHBIICHHSIN, COSAHHEHHBIX
nocnenoBarenbHo M napamiensHo; OnpeaesncHie CONpOTHBJEHHH € MOMOLUBIO
MOCTOBOH cXeMbl Y UTCTOHA.

Pasnen 4: «Marnerusm»: Onpepesicliie rOPU3OHTANILHON COCTaBsIOLIEH



MariuTIoro noist 3emiit; Onpeiesceiue oTnoceHus 3apsa JICKTPOIIA K €ro mMacce
MCTOLOM Marterpona; 3axon Amiepa: pzaumoelicromue NapaJuICAbIIbLIX TOKOB,

Pasnen 5 «Onrukan: Onpejenenne pajinyca KpuBU3HLL JTHNI3LE ¢ NOMOLLLIO
konew Huiorona; Onpejesnciue JUIMILL BOJNBLI ¢ NOMOUILIO 301110# MJIACTUHKH;
Judpakius nasepioro cnera na Jwmdpakunonoii pewierke. OnpeneacHue a1
BOJIHBI € NOMOILLIO AN paKIHOIIIOI peuIeTku; Mayuenue nonsipusosannoro csera
noaynposoannikosoro nasepa. 3akon Masmoca;

Paspen 6 «Qnementsl kpantoBoit (pusnku. Ocniosbl atomuol u axepHoil
dusnkn»: Bueunmii goroaderr.

3.6. Kypcosoii npockr /icypconas paGora
Hanuntii Bua paGotot e MpeaycMoTpeH y4eOubIiM MniaHoMm.

4. QuenuBanie pe3yiLTaToB oGyyeHus

OuenuBanne pesynsTatoB 06yuyeHHs MO AMCLMIIMHE OCYLUECTBIAETCS B
PaMKaXx TEKYLICTrO KOHTPOJIS M MpPOMEXYTOYHOM aTTECTAUMHM, MPOBOAUMBIX O
Gannwro-peiiTunrosoii cucteme (BPC).

Llkana oueHKkH pe3ynbTaToB 06yYeHHs N0 AHCUHITHHE:

Yposeus chopMHpoBaHHOCTH
HHAMKATOPA KOMMETEHLUH
. Huxe -
3annauu- Buicoiut | Cpemnnii CpeiHero Huskuii
Kon Ko POBaHHBIE o185 1 100 ot 70 210 84 | 0T 55 210 69 | 0T 0 110 54
KOoMIe- HHAWKaTOpa PE3YNLTATLI
TEHUMH | KOMMETEHLMH o0yueHHs no lIkana ouenusanus
AUCUMNIKHE ynosner- HeynoB-
OTNH4YHO Xopowo BOPHTENBHO NeTBOpH-
TENBHO
3a4TEHO HE 3a4YTEHO
3HATh:
OCHOBHbDIE YpoBeHb YpoBeHb | Munuman yDOBelih
(I]H3H‘-ICCI{HC 3HAHHIT B 3HAHWI B BHO IHAHHI
ABNCHUS 1 obneme, obneme, AOMYCTHM HIDKE
38KOHBI; OC- COOTBETCT COOTBETCT blii MHHHMAN
HOBHEBIC BYIOLIEM BYtOLEM YPOBEHb BHBIX
(m3nueckue pe- | MPOrPaMM | nporpamm nauuii, | TPebosan
nuuub 4 kon- | © e, nMeeT HMeeT i,
CTAHTL, HX NMOArOTOBK MECTO MECTO HMEKT
ONK-3 OMK-32 onpeaenenne iy | M 0€3 HECKOMBKO |\ MecTo
CAMHMILI H3Me- | OLINOOK HnerpyGsix HerpyGhIX rpyOsie
penus; ownbok owGok OUIHOKH
MCTL:
npumerith G- | Tpogemou | Mponemon | Mponeson | Tpu
31KO- CTPUPOBAN | CTPUPOBAN | CTPUPOBAH | PELICHIL
MaTCMaTHICCKH | bl BCe bl BCC bl CTaHAapT
Hanmapar, npi | octioniie | ocuonibie | octobble | HbIX
peteHi yMelis, yMmen, yneni, Jaaau He
npodiccenonans | pemen petenn petieHsl NpOASMON
HEIX 3a1a4 nce nce THNOBRLIC CTpHpoBa




OCHOBHBIE | OCHOBHBIC |3amauuc | Hbl
3azaum, 3agaun ¢ | HerpyGbiM | OCHOBHBIE
BLIONIHEH | HErpyOsIM | M yMeHuUH,
bl BCE H OWHOKAMH | HMEIOT
3ajmaHua B | omwubkamuy | MECTO
MOJIHOM 5 BBINONHEH | rpy6kIe
obneme BBIMOJIHEH | BI BCE o HOKH
bl BCE 3anaunus,
3a0aHUA B | HO HE B
TOJIHOM MOJTHOM
ofbneme, o0neme
HO
HEKOTOpEI
ec
HenoueTa
MH
BJANETH'
[Tponemon | IMpone- HUmeerca He npo-
CTPHPOBAH | MOHCTPH- | MUHH- NeMOH-
bl HABBIKH | pOBaHBI MaNeHBIA | cTpup
npu OasoBble Habop OBaHBI 6a-
PELIEHHH | HAaBBIKK HaBBIKOB | 30pr e
HEeCTaHaap | npm ans HABEIRN
THBIX PELICHUH | peweHns | o
3anay, CTaHHapTH | cranmapTH
MeToAaMK BBIMOJIHE- | BIX 3a/a4, | bIX 3apav, pEMcHIm
aHanh3a u HUK Qu3n- | BeinonuHe- | Bomonme- | O oHA4pT
MORCTUpORA- YeCKHX HiM pusu- | muu uzu- | 1P
Hid, IKCNEPH- | YeCKHX YECKHX it
TCOPETHHCCKOTO | ventos, | akcnepu- | akenepu- | BBIMOMHE-
H 06pabot- | MeHTOB, MEHTOB, Hua u-
KCNEPUMEHTAN | 11’1 06patoT- | o6paGor- | 3HUECKHX
LHOTO MHTED- KH H KH M KCnepHu-
WCCNCAOBAHHA | nherayuy | wnTep- MHTEp- MEHTOB,
NPH PELLCHAN | yy pesynp- | nperauun | npetaunn | 06paGot-
npodeccHoHant | rarop Ges | ux pe3yib- | uX pesynb- | KM U HH-
HBIX 3ana4 own6oK U | TaToB C© TaToB C Tepnpera-
HEJIOYCTOB | HEKOTOPB! | HEKOTOPb | LIHH MX
MH MH pesynbTa-
HEJoYeTa | HemoueTa | op,
MH. MH HMEIoT
MeCTo
rpyOesie
O HOKH.
OueHouyHble — MaTepuanbl AN MPOBEAEHMA  TEKYWEr0  KOHTpOAs W

MPOMEXYTOYHOH aTTecTauuu npuBejcHbl B [Ipunoxenun k paboueil nporpamme

JHUCUHITJIHHEIL,

[TonHpl KOMMIEKT 3alaHMid U MaTepuasloB, HEODXOAUMBIX ISl OLEHHBAHHS
pe3ysibTaToB 00Y4EHHs M0 JUCLHIUIMHE, XpPAHUTCA Ha kadeape paspaboruuka.



5. Yuebno-meromiueckoe it midopmauionioe odecneuenie JAHCUMTLHILI
5.1. YueOuno-meroanueckoe odbecneuenne

5.1.1. OcHoBHas Teparypa

I. Capenve, M. B. Kypc obuweii ¢usuxu. B 3 1. Tom 1. Mexanuxa.
Monexynsipuas ¢usuxa : yue6uux mwis sy3os / Y. B. CasenseB. — 18-¢ usn., crep.
— Cankr-Tlerep6ypr @ Jlaub, 2022. — 436 ¢. — ISBN 978-5-8114-9890-1. —
Texcr : anextponnsiit / Jlaus : snektponHo-6u6nnoreynas cucrema. — URL:
https://e.lanbook.com/book/221120

2. Casenses, M. B. Kypc obweii ¢usuxu. B 3 7. Tom 2. DneKTpHuecTBO U
maruetusM. Bonnbl. OnTuka : yue6Hoe mocobue as By3os / Y. B. CasenbeB. — 16-e
u3n., crep. — Canxr-Iletep6ypr : Jlans, 2022. — 500 ¢. — ISBN 978-5-8114-8926-
8. — Texkct : anextpoHHslit / JIaHb : anekTpoHHo-6u6MHOTeYHAs cucTeMa. — URL:
https://e.lanbook.com/book/185339

3. Casenses, M. B. Kypc ofueit ¢pusuky : yye6Hoe nocobue : B 3 Tomax / U.
B. Casenbes. — 13-e usn., crep. — Canxr-Ilerepbypr : Jlaus, 2022 — Tom 3 :
KBanrtoBas ontnka. ATomHas Qusuka. ®usmka tBepnoro Tena. dOusnka aTOMHOro
sapa U aneMeHTapHbIX yactul — 2022, — 320 ¢. — ISBN.978-5-8114-4598-1. —
Texcr : anextponHsiit / JlaHp : snexTpoHHO-GHOIHOTEuHass cucrema. — URL:
https://e.lanbook.com/book/206909 4. Kypc ¢usuku : yyeGHoe rocobue ais By30B /
T. M. Tpodumosa. - 16-e u3z., crep. - M. : Axagemus, 2008. - 560 c. : un. - (Beicuiee
npodeccuonansHoe obpasosanue). - ISBN 978-5-7695-4956-4. - Tekcr
HENoCpPeICTBEHHBIH.

5.1.2. JlononHuTenbHas IMTepaTypa

1. Kypc ¢usuku. 3agauu ¥ pemeHus : yyeOHoe mocobme ams By3os / T. U.
Tpodumona, A. B. ®upcos. - 5-¢ u3n., crep. - M. : Axagemus, 2012, - 592 c. -
(Beiciiee mpogeccroHanbHoe obpasoBanue. bakamaspuat). - ISBN 978-5-7695-
9467-0. - Tekct : HenoCpeACTBEHHBIH,

2. Kanmawnnkos, H. I1. ®usuka. MHTepHET-TeCTHPOBaHHE 0a30BBIX 3HAHMIA :
yueGHoe nocobue / H. I1. Kanamnukos, H. M. Koxesrukos. — Caukr-IletepGypr :
Jlanb, 2022. — 160 ¢c. — ISBN 978-5-8114-0925-9. — Texct : anexrponHslii // Jlanb
 3)1IeKTpoHHO-01bIMoTeyHas cuctema. — URL: https://e.lanbook.com/book/210263

3. C6opuuk 3azau mo obueMmy Kypcy ¢usuku . cOopuuk 3amay / B. C.
BonbkeHwTeiit, - 3-¢ u3n., uenp. u gor. - CII6. : Kumxueri mup, 2003. - 328 c. -
Texct : HemoCPeACTBEHHBIH.

4, ®usuka: 3agayHuk: B 2 yactax / coct. E. B. 'azeeBa [u mp.]. - Kasans :

K3V, - 2022. - URL: https:/lib.kgeu.ru/. - Texer : anexrponHsii. Hacts I :
Mexannka. MonexynsapHas (usuka. Dnextpocrarika. ITocrosunblii Tok. - 2022. -

133 ¢, .
5. dusmka: 3azaunnk; B 2 yactsx / coct, E. B. Iaseesa [u mp.]. - Kasaub :

KI'3Y. - 2022. - URL: https:/libkgeu.ru/. - Teker : anektpoHHblil. YacTs 2
Marnetusm. Onruka. Ksantoas ¢usuka. Gusnka atoma u aTOMHoro sapa. - 2022. -
EUBJIUOTEKA
K3y




178 c.
6. MexaHuka U MOJICKyspHas (M3MKa :  MeToAMYecKue yKazaHus

BBIMOJIHEHMIO JIaDOPaTOPHLIX paboT mo aucuunmuue "®duzuka" / cocr, - B. JL
Matyxun [u ap.]. - Kasaus : KI'DY, 2012. - 51 c. .

7. Ontuka: nabopaTopHslii MPakTHKyM 1o aucuumiune "®usnka” / cocr. : E.
A. I'ontox [u np.]. - Kazaus : KI'DY, 2015. - 54 c.

8. DnexTpomarHeTusm: NpaKTHKyM / coct.: A.H. [aBpunenxo [u ap.]. - Kaszaup
:KI'9Y, 2022. - 61 ¢. - URL: https://lib.kgeu.ru/. - Teker : 3JIEKTPOHHEI,

9. 3yesa, Onbra Credanosna. @usnxa : yuebHoe nocobue / O. C. 3yesa, B. JI.
Maryxun, 10. @. 3yep. - Kazamp KI'9y. - 2019. - URL:
https://lib.kgeu.ru/irbis64r _plus/index.html. - Teker - 3JIEKTPOHHBIR. Y. ]
Mexanuka. Monekynspaas usnka. Onexrpocratika. [ToCTOSHHBIH TOK. - Kazans :
KI'9Y, 2019. -313 c.

10. Onrtuka. DneMeHTs! KBaHTOBOI GusnKK : mMeTommyeckue yYKasaHusl 1o
MOATOTOBKE K  IMPAaKTHYECKUM  3aHATHAM  JUIs CTYOEHTOB 3HEpPreTHYEeCKUX
CTEMUanbHOCTEH OYHOH (opmel o6yuenus / cocr. C. ®. Mananuon. - Kazaup :
KI'9Y, 2015. - 112 c. .

11. 3aiinamesa, Iyzens Haxumogya, ®usuka. C60pHHK 3amay [SnexTponHEIit
pecype] : yueGHO-MeTonnueckoe mocoGue / T'. H. 3aiinawesa, C.d®. ManaruoH. -
ONEKTPOH. TeKCTOBBIE NaH. - KasaHp :KI'9Y, 2015.- 100 ¢. ;

12. DnextpuyecTBo u MarmeTH3M: METOAMYECKHE YKa3aHHUS I10 MOATOTOBKE K
IIPaKTHYECKUM 3aHATHsIM / cocT. C. . Manaunon, E. B. IlImugar. - Kazaus : KT oY,
2014.-97 c.

13. Mexanuka u MOJICKyNIApHas (U3MKa: MeToaMYeckoe mMocobHe s
CaMOCTOATENIbHON paboThl Mo aucmumMHe DU3KKa / coct. C. ®. Mananuon. —
Kasans : KI'DY, 2010. — 175 ¢

14. Mananuon C.®. Dnexrpudectro u MarHeTusm: Kypc nekuuit no pusuke. —
Kasans: Kazan. roc. 3Hepr. yH-T, 2007. — 220 c.

15. Mexanuxa. Mornekynsphas (usuka: TecToBhie 3allaHus Ui pyOexxHOoro
KOHTpOJIs 3HaHMU 1O aucuunHe "®dusnka” / cocr. E. B. T aseesa [u zp.]; pen. B. JI.
Matyxun. - Kazaus: KI'DY, 2012 — 56 c.

16. OnextpruecTBo M Marmerusm: TCCTOBBIC 3alaHUsl AN pyGexHOro
KOHTpOJIA 3HaHUH 1Mo nucuunnube "®wusnka" / E. B. [aseepa [v mp.]; pen. B. JI.
Maryxus. - Kazaup: KI'DV, 2013. - 71 ¢,

17. BonHoBass 1 kBauTOBas ontka. OcHOBE] ATOMHOH M sINEpHON (hH3HKH:
TECTOBBbIE 3a7aHUs UISI PYyOEIHOro KOHTPOJISt 3HAHMH NO aucuunamue "Ouzuka" /
coct. E. B. I'aseesa [u ap.]; pen. B. JI. Maryxun. - Kazaup: KI'3Y, 2012. - 40 c.
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5.2. Undopmaunonnoe obecneuenie

5.2.1. DnexTpounsie 1 HHTEPHET-pecypchbl
1. lnctanunonustii kype "®usmnka" na obpasosarenbHoil nowanke LMS MOODLE
https://Ims.kgeu.ru/enrol/index.php?id=12

2. Enunblii nopran HHTEPHET-TeCTHpOBaHUA B cepe oOpaszosanus https://i-exam.ru/

https://mypaee2.i-exam.ru/

5.2.2. Tlpodeccuonansubie 6a3pl  gaHHbIX / Nudopmaumonto-cnpasounsie
CHCTEMBI
1. Enunoe okHo noctyna k 06pasoBatesibHbiM pecypcam http://window.edu.ru/
2. Poccuiickas HauHOHaNbHas GHOAHOTEKA http:/nlr.ru/
3. «KouncynbTaut maocy http://www.consultant.ru/

5.2.3. Jlnuen3HonHoe “  cBOGOAHO pacnpocTpaHsieMoe  MporpaMMHoOe
obecneyeHne TUCUMILTHHBI
1. Windows 7 Ipodeccuonansuas (Pro) IMons3osatenbckas OMepaLHOHHas CHCTEMA;
3A0 "CodrJlaiinTpeitn" Ne2011.25486 ot 28.11.2011 Hewucko. npaso. beccpouHo;
2. Bpayszep Chrome Cuctema noucka uHpopmaunu B cetd uHTepHer; CBoGOmHAS
JmueHsus Henckn. npaso. BeccpouHo;
3. LMS Moodle IO ans 3¢)pextuBHOro oHnaiin- s3aumMoneiicTaus npenonaeartesis u
cryneHTa; CBobonHas juuensus Hernckn. npaso. Beccpouro.

6. MaTepHabHO-TeXHHYECKOE 0GeceyeHne AUCHHILIHHbI

Haumenosanue suia Haumenosanue yuebhoii

yuebnoii pabotnl aynUTOPHHU, [Nepeuens HeoGxomumoro obopynoeanus i
cneuHann3poBaHHO TeXHHYECKHX CPeNcTB 0byueHun
nabopatopuu
Jlekunn Yyebuan aynutopua ans Cneunanusnposannasn yuebHan mebenb,
NpoBEAEHHA 3aHATHI TEXHHYECKHEe cpencTsa obydeHus, CnyxaliHe ANA
JIEKUHOHHOTO THNA npeacTaBNeH A yuebHoi HHbopMauHn

OonbwoH  ayauTopuu  (MYNLTHMEIMIHBIIL
MpOeKTOp, KOMMbIOTEp (HOYTOYK), 3Kpan),
AEMOHCTpaLMOHHOE o0opyaoBaHue, yueOHO-
HarnaaHele nocodus

[TpakTyeckue [Yuebnaa  aynuropus  ans Cneunanusuposanuas  yyeGHas  meGens,

3aHATHA fpoBeacHHA 3aHATHI| TexHuuecKite cpencrsa ofyueHus
CeMHHapcKoro - TN (MynbTHMEANIHEIN  NPOEKTOP,  KOMMBIOTEP
rPYNMnoBbIxX " mmumm{- (HOyTBYK), KpaH) 1 p.
ANbHBLIX KOHCYNBLTALHM,
TEKYLLUEro KOHTpOns H

NPOMEKYTOHHOH aTTecTaunu




JlaGoparopusic
paboTw

Yuyebuan nabopatopus
«OntHkan, A-203

Cneunanusuposaniioe naboparopHoe
oGopynosauie no npodwio naboparopum:

ycraHoska nabopatopHas «HHTepdepenums
ceera. bunpusama dpenens. Onpenenchue
napameTpos  Ounpusmbl  @dpeHens  no
HHTEP(EPEHLHOHHOIN  KapTHHE», YCTaHOBKa
nabopatopHas «Onpepenenne panuyca
KPHBH3HBI  JIHH3BI € MOMOLUBIO  KOneu
HetoTonay; yCTaHOBKa nabopaTtopHas
«H3yuenne nndpakunu nasepHoro ceeta Ha
wenn. Judpakuna Odpenens», ycTaHoBKa
naboparopras «OnpeneneHne MIHHBI BOJHBI
CBETA C MOMOLWILIO 30HHOH MJACTHHKHY,
ycraHoBka  naboparopHas «JIndpakuus
nazepHoro csera Ha AH(paKUHOHOI pelueTke.
Onpenenenne AnnHBI CBETOBOI BONHBI MpH

MOMOLLH AHppaKUHOHHOI peLIETKUY,
ycTanoska nabopatopuas «H3yuenne
NONAPH3OBAHHOrO CBETA NONYNPOBOAHHKOBOTO
nazepa.  3akon  Maniocan;  ycranoska

naboparopuas  «M3yuenue murepdepeHumn
Jla3CpHOro CBCTA B  TONCTON  CTEKNAHHOI
nnactunke.  [lonocwl  paBHoro  naksiowa.
Onpenenenue Tonuwme niaockonapaniensbHoii

CTCKNAHHOIA NNacTHHBI no
HHTEP(EPEHUHOHHBIM KOJMbLIAM

YyeOuiasn naboparopus| Cneunanusuposatioe naboparopHoe

«Mexaunka i monekynapuas| obopynosauue no npodunio nabopatopuu:

gu3ukan, A-114 yCTaHOBKa naboparophas "MastHuk
yHuBepcanbHblii", ycraHoska maGopatopas
"Masthuk HAKJIOHHDIIT", yCTaHOBKa
naboparopuas "Mawuna Ateyaa", yCTaHOBKa
niabopartopuas "MasTHuk Makcenna",

ycraHoska  naGopatopHas  «Onpenenenue
MOMEHTA HWHEPUMH POTOPA M CHNbI TPEHHUS B
onopey, YCTaHOBKA nabopaTtopHas
«Onpenenexne BA3KOCTH METOAOM Crokcan,
ycraHoska  nabopatopHas  «Onpegnenenue
MOMEHTA HHEPLMH Tela W NpoBepKa TeopeMs
[Lreiinepay, YCTaHOBKa NaboparopHas
«Onpeneneunne OTHOLUIEHHS MOJIAPHBIX
Tennoemkocren  razsa  Cp/Cv meTomom
annabaTHYECKOro  paciHpeHusy, NOPTPETLI
Y4EHBIX,




YueGuan naGoparopus
«ONCKTPHNCCTBO i
Marnerismy, A-207

Cnewsannsnposaiioe naboparopiioe
obopynonaine  no  npodmmo naboparopuu:
ycranonka nabopatopnas «Amrepmerp Kak
OMHUCCKOC  COMPOTHBJICHUC B CXCMED,
ycranoska nabopatopuas «BOALTMCTD  Kak
OMHYCCKOC ~ COMPOTHBJICHUE B CXEMeEy,
ycranoska naboparopuas «U3mepenue Toka u

narpsenus Ha COMPOTHBIICHUAX,
COCAHENIIbLIX noc/ie0BaTeNLHO "
napannesnpho», — ycranoska  naGopatopuas
«Onpenenenue rOpH3OHTANBHOM
COCTaBAAIOMICH HHAYKUMH MATHUTHOTO MoAs
3emany, ycTanoska nabopatophas

«Onpenenenne conpotusicHuii ¢ NOMOLLBIO
MOCTOBOI CXeMbl YMTCTOHAa », ycraHoska
naboparopuas  «[posepka 3akoma Oma u
U3MCPEHHE  YNENBHOrO ~ COMPOTHBAEHUA »:
moayne PI13-03 «Onpenenenue otHoweHus
3apaAa JNEKTPOHA K ero Macce MeTomoM
MarHeTpoHa»,  ycraHoska  naGopatopHas
«M3yuenue amnepmerpa u BOJIbTMETpAY,
yctaHoska  nabopatopuas  «[pamynposka
ranbBaHoMeTpa», ycTaHoBka maGopatophas

«JKenepuMenTaNbHas NpoBepKa 3aKoma Oman,
NOPTPETH! YYEHBIX

YuebHas naboparopus
«MexaHika 1 monekynapHas
dusukan A-206

Creunanusuposantoe naboparopxoe
ofopynosanue no npodumo naboparopun:

yCTaHoBka  naGopatopuas  «Onpenenenue
ko3 puumenta BA3KOCTH BO31yXa
KanuaapHeim METO0M, YCTaHOBKa
naGoparopas  «Onpenenenne OTHOILEHHS
MOJNIAPHBIX  TennoeMmkocreil  rasa cplev
METOLOM  anuabaTHyeckoro —pacumpenusy,
yCTanoska  nabopatopHas  «Onpenenenue
MOJIEKYNSPHO# ra3oBoii NOCTOAHHON MeTonOM
OTKAuKHY, YCTaHOBKa nabopatopuas
«Onpenenenue YCKOpeHUs  cBoOoaHOro
ManCHua  Tena», YyCTaHOBKa nadopatopHas
«Onpenenenue cpenseit cunp! CONpOTHBAEHHA
FPYHTa npu 3a0MBaHUH CBaw», ycTaHoBKa
Jabopartopuas  «Onpeneneie MOMEHTa

Komnbiotepubiii knace ¢
Buixoaom B Mirepier A-204

HHCpUM  Tena  u nposepka TEOPEMbL
UlTeituepan, noprpetsi YUEHBIX

Cneunanusupopatnas yuebuan  mebens,
TeXHnueckue cpeacTsa 00yuenns

(komnbioTepH), MMUCH3IOHHOE MpOorpamMmHoe
obecneuene

Camocrosntenniias
pabora

Komnuiorepuuiii knace ¢
Beixoom B Murepuier B-600a

Cretnansuposanian yueOnan mebens na 30
nocanounuix  mecr, 30 KOMNBIOTEpOB,
TCXinueekie cpencrsa ofyuenus (MyasTime-
Aundinsidt - npoekrop, KOMNbIoTEp  (HOYTOYK),
sKkpai), BUACOKAMEPBI, nporpammHoe




ofecneucnue
Cneunanusuposanmas mebenn, KOMMBpIOTEpHas
TCXIIHKA C BO3MOHOCTLIO Bbixoaa B Murepuer
u obeeneyennem nocryna 8 IUOC, skpan,
MYNbTUMEAHIAHBIH NpoeKTOop, NMporpaMmHoe
obecneyenue

Yuransuuiii 3an
6ubnuotexn
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7. OcoGennocTn oprannsaunn 06pa3oBaTe/bHON AeSTeNLHOCTH AJIS JTHL ©
OrPAHHYCHHBLIMIN BO3MOXKHOCTSIMH 3A0POBbS H HHBAJIHIOB

Jlnua ¢ orpaHHueHHBIMYE BO3MOXKHOCTAMH 3noposbs (OB3) ¥ MHBATHABI UMEIOT
BO3MOXKHOCTL OCCnpensTCTBEHHO NepeMeLaThes M3 OIHOrO y4ebHo-nabopatopHoro
KOpnyca B JApYroi, MOAHATLCS HA BCE ITAKH y4eOHO-1abopaTopHbIX KOpITYCOB,
3aHUMATbC B YYEOHBIX M MHBIX [OMELIEHUSIX C YYETOM  OocoOeHHOoCTekH
NCHXOPHU3HYECKOrO PasBUTHSA H COCTOSIHUSA 3JJ0POBBSI.

Jina obyuyenus nuu ¢ OB3 u WHBATMIOB, HMEIOIMX HAPYIIEHHS OMOPHO-
ABUTATCNILHOrO anmnapara, obecneyeHbl YCioBUs GecnpensTCTBEHHOrO IOCTyna BO
BCe yueOHble nomeutenus. Uudopmaius o creuuanbHbix YCNOBHSX, CO3AaHHEIX JJIs
obyvaowmxcss ¢ OB3 wu HHBAHAOB, pasMelleHa Ha caiite yHHBepcuTeTra
www//kgeu.ru. IMeetcs BO3MOXKHOCTE OKa3aHUsST TEXHHYECKO MOMOLIH aCCUCTEHTOM,
a4 TAKKE yCIyT CypIONEPeBOAYHKOB H THHIOCYpAONEPEBOIUHKOB.

JAns apantauuu K BOCpUsTHIO MHUAMH ¢ OB3 W MHBATUIAMH C HapyLEeHHbIM
CIIyXOM CNpaBOYHOrO, Y4eOHOro Marepuana Mo JHCUMIIMHE O0eCeYuBaloTCs
CIeyIOLLHE YCIIOBUS:

- 1A JTyYllei OPUEHTALHMH B ayAUTOPHH, IIPUMEHSIOTCS CHIHANBI OTOBEILEHHS
O Hayase H KOHUE 3aHATHs! (CJIOBO «3BOHOK) MHILETCS HA IOCKE);

- BHMMaHue crnabocibiauiero oby4alowerocs NpHBIEKAeTC Mefarorom
KECTOM (Ha MIIeYo KNaneTCs pyka, OCYILECTBIISETCA Hepe3Koe MOXJIONbIBAHUE);

- pasrosapupas ¢ 0Oy4alOLUMMCs, NENaroruyecknii paGOTHUK CMOTPHT Ha
HEro, roBOPHUT SCHO, KOPOTKHMH MPEUIOKEHHSAMH, 00ecne4yuBas BO3MOKHOCTH
YTCHHUA Mo rydam.

Komnercauus 3aTpynnenuii peyeBoro M MHTENNEKTYaNbHOTO pa3sBHTHSA
cnabocnpiwalmx 06y4alommuxcs POBOAUTCS NyTeM:

- MCMOJIb30BAHMA CXEM, IMArpamMM, PUCYHKOB, KOMIBIOTEPHBIX MPE3EHTALMI ¢
FUMEPCCLIIKAMH, KOMMCHTHPYIOUIUMH OTAE/LHDBIE KOMIOHEHTHI H300paskeH Hs;

- PEryJiApHOro npuMeHeHusi ynpaxheuuid Ha rpaduueckoe BblaeneHHe
CYUICCTBEHHBIX NMPU3HAKOB MPEAMETOB U ABJCHHIA;

- obecrieyens  BO3MOMNHOCTH A1 00yualowerocst MOMYUHTh  AAPECHYIO
KOHCYJILTALIMIO 110 DJICKTPOHHON MOYTE M0 Mepe 11e00X0IHMOCTH,

Jna apanranuy K BOCpUATHIO suiamu ¢ OB3 u unsanuaamu ¢ napywennsamu
3penud CIpaBoyHoro, yueororo, POCBETHTENILCKOrO MarepHana,
npeaycmorperinoro obpasonareaniioift nporpamMmMoii 10 BLIOpaoMy HaNpPaBAEHHIO
MOAroTOBKH, 00ECECYUBAIOTCS CICAYIONUIHC YCIIOBHS:

= Bejeres ajantanus opuinanisiioro caira p ceru Murepuer ¢ yuerom OCOGbe
norpebnocrell MiBaKI0B 10 3pCHHIO, 00CCICUHBACTCS HAIHUHE KPYNHOWPHTOBOH
Cripasounoi undopmanuu o pacnucaiuu yueOunix sansathii;




- eparorHyeckuit  paGotuuk, cro cobecennnk  (npu HeobxonumMocTH),
MPHCYTCTBYIOUHE HA 3AHATHH, NPEACTABAMIOTCS 00y aIoUMMCs, MPH ITOM Kaxabi
Pa3 Ha3LIBACTCA TOT, K KOMY MENArOrHYecKkHii pabotnuk obpautaercs;

- ACHCTBHS, XKCCTDI, TEPeMEI|eH s ficnaroruyieckoro paboTHHKA KOpPOTKO M
SICHO KOMMCHTHPYIOTCS;

-NewatHas  wHpopmauns npenocrasnsercs KpynueiM  wpudTom (ot 18
NYHKTOB), TOTANLHO 03BYUYHBaETCHA;

- obecneunBaeTcs HEOGXOAMMBIH YPOBEHDb OCBELIEHHOCTH NOMEUIEHHiA;

- IPCAOCTABAACTCA BO3MOXHOCTH HCHOJBL30BATE KOMMBIOTEPH! BO Bpems
3aHATHH M NPaBO 3aNMKCH 06BIACHEHHH Ha AHKTO(OH (M0 xKenanuio oOyuyaromuxcs).

Dopma  nposenexus TEKyWeH M  MNPOMEKYTOYHOH  aTTeCTAUMH  as
obyuatowmmnxest ¢ OB3 u uuBanunos ONnpenensercs NefaroriyeCkumM paboTHHKOM B
COOTBETCTBHH C yueOHbIM muanoM. [Tpu HeoGXomHUMOCTH obyuarowemycs ¢ OB3,
HHBANHIY C YYETOM WX MHIMBHAYANbHBIX NcHxodusuveckux ocobenHocTelt naetcs
BO3MOMHOCTD MPOUTH NMPOMEXKYTOYHYIO ATTECTALMIO YCTHO, MHCHMEHHO Ha Oymare,

MMHCbMEHHO Ha KOMMBIOTEpE, B JOpMe TECTHPOBAHMS  T.M., MO0 MpefOCTaBNAETCS
JONONHUTENBHOE BpeMst Ut MOAMOTOBKH OTBETA.

8. Metoanueckne pexomenaauun ans npenoaasaresiell Mo OPraHH3amHK
BOCMHTATENbLHOI PadoThI ¢ 00y4aromMuMICs.

Metonnueckoe o6ecneyenue pouecca BOCMHTaHUs 00yualoMXCs BHICTYNaeT
OHHM  H3  ONpeleNstoIUX  (HaKkTOpOB  BBICOKOrO  KauecTsa obpa3oBanms.
Ilpenonasarens Bysa, AeMOHCTPUpYs BbICOKHiL MPOpECcCHOHANU3M, IpYyAHIHIO,
HETKYIO TPaXAAHCKYIO MO3HIHIO, CAMOAHCLMIJIMHY, TBOPYECKUH MOAXOM B peuIeHHH
NpOQECCHOHANBHBIX 3afay, B Xoje obpasosatesibHOro  nporecca cnocoberByeT
GOpMHPOBaHUIO rapMOHHYHOMN JTHYHOCTH.

[lpu  peanuzaumu nucuMniubbL  npenogasatens Moxer HCNONB30BATH
CICAYIOLME METO/IbI BOCIIUTATENBHON paboTh:

- MeToabl OPMHPOBAHHS CO3ZHAHHUS JIHYHOCTH (Gecena, mucnyt, BHyuIEHHE,
HHCTPYKTaXK, KOHTPOJb, OOBACHEHHE, NpPUMEP, CaMOKOHTDPOIb, pacckas, COBET,
ybexnenue u ap.);

- METOAb!I OPraHM3AUMH JESTEeNbHOCTH W (opmHpoBanus onbiTa nosenenus
(3amaHue, OoOIIECTBCHHOC MHEHHME, MNenarorHyeckoe TpeGoBaHHe, nopy4eHue,
NIpUYHCHHE, CO3NAHKE BOCIUTLIBAIOWMX CHTYALHH, TPEHUNT, YIPDKHECHHE, | ap.);

- MCTOALI MOTHBALMM ACATENLIOCTH W NoBeAeHus (onobpeuie, MOOLLpEHHE
COUMANLHOW aKTUBHOCTH, MOPHUANHE, CO3AallHE CHUTYaUHH ycnexa, cosnamue
CHTYaUNH 115 SMOLMOHANLHO-HPABCTBEH HbIX fepexcuBatinii, CopeBHOBaHE H Ap.)

[lpn  peanusauun  ancumnauib npenoaaBaTe/ib  AOMKEH  YUHTLIBATH
CACAYIOUIUE HANPABJICHHS BOCIUTATE/LHOM AESTEALIIOCTH:

Ipaxcoanckoe u nampuomuuecroe socnumanue:

- dopmupoBaie y obyualommxes 1EI0CTHONO MHPOBO33petiis, poccHiicKoil
HACHTHYIOCTH, yBAKCIH K croeii cembe, obuiectny, rOCYJIapCTBY, MPHHATBIM B CEMbE H
OOLUECTBE 1yXOBHO-HPABCTBEIIILIM H COLHOKYJILTYPUBLIM LCHITOCTAM, K HALHOHAILHOMY,

KYJILTYPHOMY H HCTOPHUCCKOMY HAcJICHIO, {llO[’)M!lpOBﬂHlIC crpemiicuia K €ro
COXpaHCHHIO K Pa3BHTHIO;



- hopatitpoBanie y 00yuONUUINCS AKTHBION FPAIIAICKOI MO3HLIIHH, OCHOBAHIION
HA TPUHIHOUHBIN KYJLTYPHBLIN, JYNOBIBIX 1t HPABCTBCHIBIX EHIOCTIX POCCHICKOro
obuiecT, JUI  NOBBLILUCHNS  CNOCOGIOCTH  OTBCTCTBCHIO — PCANH3OBLIBATL  CBOM
KOHCTHTYLIHOHHBIC NPaBa it 00A3Q11IHOCTH;

- PasBiTHC NPABOBOIi H NONUTHUCCKOIT KyALTYPLI 00YUAIOUIMXCS, paCIUHPEHHE
KOHCTPYKTHBHOrO Y4acTHsl B MPHHATHH PCLICHHN, 3aTPardBalolIMX MX MpaBa H
HHTCPCCLI, B TOM YHCJIC B pasiinuibiX (popMax camoopraiusaluiu, caMoynpaBJeHHs,
00LecTBEHHO-31AUHMOIT AeATELHOCTH;

- GopMHpOBaHHE MOTHBOB, HPABCTBEHHLIX M  CMBICIOBLIX  YCTAHOBOK
NHYHOCTH,  MO3BOJIAIOWMNX  TNPOTHBOCTOATb  JKCTPEMH3My,  KkceHO(poOHH,
JAHCKPHMHHAUMH MO  COUHAIbHBIM, PEJIIHTHO3HLIM, PAacOBbIM, HALMOHAIbHLIM
MPH3HAKAM, MEXITHHYECKONH H MEXKOH(CCCHOHANBLHONW HETCPNUMOCTH, APYrHM
HEraTHBHLIM COLHATLHLIM ABJCHHSM.

Lyxoeno-upascmesennoe gocnumanue:

- BOCMHTAHHE YyBCTBA NOCTOHHCTBA, YCCTH M YECTHOCTH, COBECTJIMBOCTH,
YBOKCHHSA K POAHTEIIAM, YUHTCISM, JIOASAM CTapLICTO MOKOJICHUS;

- OpMHPOBAHHE NPHHUHMOB KOJJICKTHBM3MA ¥  COJWAAPHOCTH, JAyXa
MHJIOCCPAHS M COCTPANaHHsl, NPUBBLIYKH 3a00THTLCS O JIOASX, HAXOAAUHXCS B
TPYAHOI1 dHU3HEHHON CHTYallHHK;

- hopmHpoBaHHE COMMAAPHOCTH M YYBCTBA COLMAILHON OTBETCTBEHHOCTH MO
OTHOLUCHHIO K JIIOAAM C OrPaHHYEHHbIMH BO3MOXCHOCTSMH 310pOBbS, MPEOAOJIEHHE
NCUXONOrHyeckuX OapbepoB MO OTHOLIGHHIO K JIOAAM C OrpaHUYEHHBIMH
BO3MOXHOCTSAMH; _

- popmipoBaHHe IMOUHOHANBHO HACBILICEHHOrO H JAYXOBHO BO3BBILUEHHOIO
OTHOLUEHHS K MHPY, CMOCOOHOCTH H yMEHHS MepeiaBsath ApYyrdM CBOM ICTETHUECKHI
OIbIT.

Kynemyprno-npoceemumensckoe ocnumanue:

- popMHpoBaHHE ICTETHYECKOH KapTHHBI MUPA;

- hopMHpOBaHHE YBAXEHHS K KYJIbTYPHBIM LEHHOCTSM POAHOro ropoja, Kpas,
CTpaHbl;

- NOBbILIEHHE NO3HABATENLHOH AaKTHBHOCTH 00Y1aIOLMXCH.

Hayuno-obpazosamenstoe gocnumanue:

- popmupoBanue y 00yualouXcs Hay4HOro MHpPOBO33PEHH;

- dopmupoBaHHE YMEHHS MOJTYUaTh 3HAHHS;

- opMHpOBaHKE HABLIKOB AHANH3a M CHHTE3a MH(OPMALKMH, B TOM 4HCIE B

npodeccHoHaILHONH 00nacTH.
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OUCHOMHBIC MATCPUILE 11O JULCIUTTIITIE, HPCATSTIATCHLE JUBSE OMCHnais
PE3YALTATOR OOYUCHIN UA COOTRETCTHIE HIJUNTOPAM JLOCTIRICHTIE KoMIeTen i,

Ouncunpauue  pesyanraros  oGyuetst 1o JUICIuHunme  ocymecrmsieres
pamkax reryuiero korrrpoast (T 1 npomexcyrounofl wrreeram, nponojimMnx 1o
Gannsno-peitrunronoii cuerenme (bPPC).
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PEARTHBHCTCKOI MEXAWNKID

Tect 10
Oruer no naGoparopuoii paGote
(OJIP)

Onpoc no pazaenam (Temam) 0-10
Pedepat (Pdp) 0-5
Pasaen 2. «Monekyasipuasn TK2 20 |0-15 20- 20-35
GUINKAR 1L TCPMOANHAMIUKA» 35
Tect 10
Oruer no naGopatopHoit pabote
(OJIP)

Onpoc no pasgenam (Temam) 0-10
Pedepat (Pdp) 0-5
TK3 20-

Pasznen 3. «Qnexrputuecroon 20 {0-15 35 20-35

10

Koutponwsuas pa6ora (KutP) 10
Otuet no naboparoproii paGore
(OJIP)

Onpoc no pazaenam (Temam) 0-10
Pedepar (P¢p) 0-5
[MpomexyTounas aTrecTanun oM
(aK3anen) 1
B nucumennoii gopme no
6uneram
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2. OUCHOYHBIC MATEPHUANBLI TEKYLUEIo KOHTPOJIS M MPOMEXNKY TOHOIL ATTeCTALII
IlIkana oueHKH pe3yJibTaToB 00y4YeH#Hsl MO AHCLUHIJIMHE!

3annadu-
Kon Kon poBaHHbIC
KOMIie- vHHAMKaTOpa pe3ynnLTaThl
TEHILMMA KoOMMNeTrTcHLU MU OG}"ICI!Hﬂ no

Ancuuninne

Yposenb chopMUPOBAHHOCTH

HHAHMKATOpAa KOMOCTCHLLII

Hinke
Buicokuii Cpeaunit CpeAHEro Huskuii
ot 85 no 100/ or 70 no 84 |or 55 no 69 [or 0 no 54




LLIkana oueHuBaHus

OTIHUHO X0pouo XAORAeE J'::T)I(::J?'ﬁi-
BOPHTENIbHO
TENBHO
3a4TeHO HE 3aYTeHO
3HaTh:
OCHOBHBIC Yposeunb Yposeus | Munuman | Yposeus
disHueckite 3HaHHIi B 3HaHMUIi B bHO 3HaHU#
- obneme, obveme, | monmyctum HHXKeE
3aKOHbI; OC- COOTBETCT | COOTBETCT Bl MUHHMA
HOBHBIE BYIOLLEM BYIOLLIEM ypoBetib BHBIX
duanueckue se- | MPOTPaMM | MPOTPAMM | 3y ayyj | TPeOoBaH
NMHYHHB W KOH- | © €, HMELT umeer uii,
CTAHTBI, HX NOArOTOBK MecTo siedto HMEIOT
onpenenenue u | M 6e3 HECKOJILKO D MECTO
eAMHHULBI 13Me- | OWHOOK HerpyObIxX R rpybsie
peHus; ownbok |~ " " | ownGK
YMETE!
[Tponemon | [Tponemon | Ipomemon | [Mpu
CTPHPOBAH | CTPHPOBAH | CTPHPOBAH | peLueHHH
Bl BCE bl BCE Bl CTaHaapT
OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
YMEHHA, YMEHHS, YMEHHUS, 3anay He
pelleHsbl PEILEHBI peLLeHb NpoaeMOH
BCE BCE THNOBBIE | CTPHPOBA
OCHOBHBIE | OCHOBHBIE |3amayu c | HEl
NpHMEHATL Gu- | 3anauwm, 3afjaud c | HerpyBBIM | OCHOBHbIE
3MKO- BBIMOJIHEH | HErpyObIM | M YMEHHS,
MaTreMaTH4YeCKH | bl BCE H owWHOKaMU | UMEIOT
OIK-3 OIlK-3.2 ii annapart, npu | 3afaHKA B | owKOKamu | , MECTO
peLieHnH TMOJIHOM , BBINOJIHEH | rpy0bie
npodeccuonans | obreme BHIMONIHEH | BI BCE OLHOKH
HBIX 33134 Bl BCE 3a1aHHs,
3a/1aHHA B | HO HE B
MONMHOM MOJHOM
obveme, obneme
HO
HEKOTOPBI
ec
HeaoueTa
MH
BNAJICTh: :
MeToaaMu [Tponemon | Mpone- Hmeercs | He npo-
ananu3a u CTPHPOBAH | MOHCTPH- | MHHH- JIEMOH-
MOJIENIHpOBa- bl HABBIKI | pOBaHbI MabHBITT | cTpip
Hus, npu 6aszopble nabop oBaHbl Oa-
TEOPETHYECKOrO | peten | HABBIKH HABLIKOB | 30ppie
H Hectanpap | npu Juts HABLIKIL
akcnepuMenTan | THLIX pewenit | pewenua | oy
LHOrO 3anau, CTAULAAPTI | CTANAAPTH | beyyyopyypy
Hcenenosarms BIMOANIC- | BIX 3AJQM, | BIX 3ALAY, [ o nany
npH petenun Hit guan- | Buinonue- [ sumoane- [
npodeccuonans | yecknx e (pusii= | s usi- o J
HLIX 327124 sKcnep- | ueckix UECKHX 1 2




MCIITOB, JKCNepH- | aKcriepu- | BeinonHe-
o6pabor- | menToOD, MCHTOB, Hus u-
K 1 obpabor- | 06paboT- | 3uuyeckux
Hirep- Kit 1 KH W IKCnEpH-
nperauny | Hurep- HHTEP- MEHTOB,
HX PE3yJib- | NPETAUMK | NIPCTALUMH | 56haGoT-
TatoB 6e3 | MX pe3ynib- | MX PE3YNb= | o v pii-
ownboK U | TATOB C TaToB C Teprpera-
HE/IOUCTOB | HEKOTOPBI | HEKOTOPBI | |00y
MH MH pe3ybTa-
HeloveTa | HEAOuETa
TOB,
MH. MH
UMEIOT
MECTO
rpyOsbie
O UOKH.

OueHka «OTAHYHO» BBICTABNISETCS 32 BBINOJHEHUE KOWMPONbHbIX pabom u
mecmosvlx 3a0aruu ¢ cemecmpe 6e3 owuboxk u Hedouemos; 21ybokoe NOHUMAaHUe U
YMeHue npumeHams Qusuyeckue 3aKOHbLI ON peuteHuss 3a0ay neopemuyeckozo,
IKCNEPUMEHMANbHO20 U NPUKNAOHO20 XAPAKmMepa, nOAHble U CO0epicamenbHule
omeemyl Ha 60npocel burema (meopemuyeckoe U NPAKMuYecKoe 3a0anue);

OueHka «Xopouio» BBICTABJSETCS 3a BBIMOJHEHUE KOHMPOMbHLIX pabom u
mecmoeslx 3a0anuil 6 cemecmpe ¢ MUHUMAIbHbIMU OWUOKaMu u Hedoyemamu;
NOHUMAHUe U YMEHUE HPUMEHAMb Qu3uYecKkue 3aKOHbl ONA peweHus 3a0ay
neopemu4eck020, IKCNePUMeHMAanbHo20 U NPUKIAOH020 Xapakmepa, 00CmamoyHo
nonHvle u cooepicamenvHble omeemsl Ha 60npocel bunema (meopemuyeckoe unu
npakmuyeckoe 3a0aHue);

OueHka  «ydOBJIETBOPHTEJNLHO»  BLICTaBISETCA  3a  BBIMOJHEHHE
KOHMpPONbHuLX pabom u mecmogulx 3a0anuii 6 cemecmpe ¢ OOMbULUM KONUYECMEOM
owuboOK U HeO04emos;, MUHUMANbHbLI HAOOD HAGLIKOS GLINONHEHUA u3UYeCKuUX
IKCnepumennos, obpaboniku u uHnepnpemayul ux pe3yabnmanos.

Ouenka «HeyAoBJACTBOPHTENLHOY» BBICTABISETCS 3a craboe u Henonxoe
BBINOJIHEHHE KOHMPORblbX pabom 6 cemecmpe U OMCYMCMGUE MUHUMANbHBIX
HABLIKOG GLINOAHEHUS YUBUYCCKUX IKCNEPUMEHINOG, 0bpabomKu u unmepnpemayuu
ux pe3ynomanioe.

3. [Tepeyenn ouEHOYHBIX CPEACTB
KpaTias xapakTepuCTHKa OLUCHOYHBIX CPCACTB, UCMOJL3YEMBIX NPH TEKYLUEM

KOHTPOJIC YCHEBAGMOCTH M NPOMEXKYTOUHON arrectaunu  ofyuatowierocst mno
JUCLIMITIIMHE:

Haumen
ORRHAG . ] Oniicanie oOUeHOMHOro
OUEHOYHOro Kparkas xapakTepicTika oleioUioro cpeacTna CpencTEA
cpeacraa
L Koutposnbiias Cpencrso _nposepki_yMetil npuMetsath _nojyuctpie Konmmaexr




paGota (KutP) 3nHaulA uia peuicHia 3alad onpejIiclicliioro THra o KOHTPOJIBIBIX T

TCMC I pa3ieny 3ananuil no Guneram
A aajanuii

Cucrema CTalAAPTH3NPOBAHIDIX aj | soithns R
Tect (Tect) no3sonaiowan anToMaTH3HPOBAThH npoucnypy

H3Mcpenns yponns auaintii n ymennii obyuarouerocs

3anavnui

B NS
Omver no Buinonnenne  naGoparopuoii  paGotet,  o6paboTka ::::f:{?ri? Al
nabopatopuoii pesynvtatos  akcnepumenta.  Odopmnenne  oTuera,
. nabopatopHoii
paGote (OJIP) 3awuTa pesyabratos naboparopHoii paboTsl no oTyery

[Mepeuenn 3anaruii u

paboTel, nepeueHb
TpeboBaHHii kK OTYETY

Onpoc no 3HaHHE OCHOBHBIX MOHATHIT [TepeueHs
pasnenam TeMmbl/pa3aena/ IMCUMINUHEB ornpeneneHui
(Temawm) OCHOBHBIX MOHATHI
TEMBI/INCUMMITHHEI
[Ipoaykr  camoctoaTensHoii  paboTel  CTyneHTa,

npeacrasnsoumii - coboil  kpaTkoe M3NOXKEHWE B

Pedepar (Pdp) MHCBEMEHHOM BHIE MOJNY4EHHBIX pe3yNeTaToB
TEOPETHYECKOr0 aHanu3a oOnpeaeneHHoH Hay4HO#

(yuebHo-HcenenoBaTensCckoil) TeMbl

Temst pedeparos

COCTOAT

JK3aMeH TEOPETHYECKUMMU

YMEHUIA.

OueHouHble MaTepuansl, BbIHECEHHblE HA 3Kk3ame, | [lepeues

NPakTHYCCKOro Xapakrepa Ui NPOBEPKH MPaKTHUYECKHX | KOMMMEKT THMOBBIX

H3 3K3aMCHAUHOHHBIX 6unertos C | TCOPETHYECKHX
BONpoCaMH H 3aaHHAMH | BOMPOCOB H

3ajay

4. [IlepeyeHb KOHTPOJBHBIX 3aJaHHH WJIAH  HHbIe

MaTepHalbl,

Heo0XoaAHMble ISl OUEHKH 3HAHHIL, YMEHHH M HABBIKOB, XapaKTepPH3YIOLIHX
3Tanbl GOPMUPOBAHIA KOMMETEHUHIT B MpoLecce 0CBOEHUS AHCUMMANHBI
[Iposepaemas komnerenuus: [Iposepsemas komnerenuus: OINK-1, OIK-1.2

IIpumep 3adanus

Jas Tekymero kourpoas TK1:

Teer

Bonpoc

Bapuanme: omsema |

[Tpu abcontoTHO Heynpyrom
yAape BblMONHACTCA:

TOJILKO 3aKOH COXpaHeHs HMNy.1bca

TOJILKO 3aK01 COXPAHEH A NONHOI MEXaHUECKOil IHEpri

TOJLKO 3aKO0H COXpalieHiin MOMEHTA HMNYNIbCA

M 3aKOH COXPallelliisl HMMYNbCa, 1 3aKOH COXPAHEHHA MNOMHOI
MexarHuyeckoil JHEPriun

Cuna, nefictByiomas na

Teno, e cosepiuaer pabory,
€CIIH;

CHIIa napaiennlia Hanpapjciiio nepemeLcig

CHJia auTHnapanjiciabia Hanpapjaciiio nepeMeLeHs

TCJIO NOKOWUTCA

Cujia nanpapjiiciia  noj  TynniM - YrJIoM K HANPABNCHUIO
nepeMetLcHi

Panuyc-gextop,
npoBeacHHLIA U3 Hayana
KOOPAMHAT B IAHHYIO TOUKY
MO3BOJIACT ONPEACSIUTI

MceCcToHaxoMICHHE aatioil Toukn

NoJIoYKCHIE Janioil TOMKH

paanyC KpHUBH3IHLL TPACKTOPHH JABHHCCHIN TOMKIH

BCKTOPHYIO CYMMY CIUJI, PHIAOIKCHHLIX K aannolt Touke




OTtuer no naGoparopuoii padore (OJIP)

Ykasauus no opopmicinio otyera k aGoparopnoit pabore.

Otuer  0QOpMASICTCS  KaMALIM ~ CTYJCHTOM WHAMBHAYaJIbHO M JOJKEH

COACPXKaTb: HOMEP W Ha3pauue paboTel, uenb paboTbl, AaTy BHIMOJHEHHS, KpaTKOe
onucauue TCOPHH  HM3y4aemMoro BOMPOCA, OCHOBHBIE  XapPaKTEPHUCTHKH
U3MCPHTENBHBIX NPUOOPOB, 3aMMCH PE3y/bLTATOB MPAMBIX U3MEPEHHH M pacyeTos
KOCBCHHLIX H3MepeHuit, odopmiennbie B Buiae Tabauubl, rpadukd MOTYHEHHBIX
3aBHCHMOCTCH  (ecnu  TpeOyioTcs), 3amuch  BHIYMCIECHWH, MPHBOAALUMX K
OKOHYATECNLHOMY pe3y/nbTaTy, pacuer OwnboK H3MepeHuil W OKOHYATEIbHbIH
PE3yNLTAT C yKa3aHHeM OMOKH U3MEPEHHS, BBIBO/IbI.

Bee rpadumku pomxubl ObiTh BINONHEHb HAa MUnumerpoBoi Oymare. [Tpu
pacyerax HeOOXOAUMO UCNOJIL30BATh eAHHULIBI cucTembl CH.

K kaxnoit nabopatopHoit pabore comepkuTCs MepeyeHb BOMPOCOB JUls 3aLIMTBI
naboparopHoii padoTsl.

Mpumep: Jlaboparopuas pab6ora UBMEPEHUE YCKOPEHWA CBOBLOIHOIO

MAJEHKUA C TTIOMOLLBIO MATEMATUYECKOI'O MAATHHUKA
KonTposbHbie Bonpocsi:

1. KakoB BHJ1 3aKkOHA rapMOHHYECKUX KonebaHuit MasiTHHKa?

2. Yrto Takoe konebanHusi? cBobomHblie konebanus? rapMOHHYECKHE KoneGaHuA?
NEepUOUUECKHE NPOLECChI?

3. Jlalite ompepenieHus amruiMTyabl, (asbl, NMEPHONA, YACTOTHI, UHKIHYECKOH
4acCTOTh! KOJIeDaHus.

4. BuiBenute GoOpMyJibl JUIsi TEepUOAOB KoneOaHWH NPYKHMHHOrO, QU3HYECKoro M
MaTeMaTH4eCKOro MasTHUKOB.

5. Kak 3aBUCHT BeIWYMHA g OT reorpaguueckoi WUpoThl?
6. IIpuBenuTE MpUMEPb! MPAKTHYECKOTO HCMOJb30BAHMS KONeOaH i MasiTHHKA.

Onpoc no pa3aenam (Temam):

1. AOGCONKOTHO TBEPAOE TEJO;

2. Ckopocts (nddepenunanshas Gopma);

3. VYckopenue (anddepeHunansnasn Gopma);

4. TaHreHuManbHOE U HOpMalbHOe yekopeHHs (hopmyibl);

5. Bropoii 3aKkon Heiotona (onpeaenenue u Gopmya);

6. Wmnyine (onpenenenue u hopmyia);

7. Pa6ota (onpenenenue u opmyna);

8. 3akoH coxpanelius rnojHoi MexaHuueckoH SHEPriH (onpeaneneuie u Gopayna);
9

1

. 3aKoH coxpalenus MOMCHTa UMNyJibca (onpenenceHue u ¢dopmyna);
0. Teopema IlITeinepa.

Pediepat (Pqip)
Tembl pedeparos:

1. Iuncenne, kak opma cyuiecTsonaiins MaTCpHiL;



2. 3aKOHbI KHHEMATHKH MEXaHHYCCKOrO ABHIKEHUS U CBA3L MEXULY HUMH;

3. JlecTBUE cual B 3eMHBIX YCIIOBMSIX;

4. Mexauuyeckoe JABHXeHHE B HEHHEPLHANLHBIX CHCTEMAX OTCHETA;

5. Tpeuue. Ionb3a 1 Bpea AN MEXaHHYECKOTO ABHIKEHMUS;

6. 3aKOHLI COXpaHEHHS - QyHAAMEHTANBHBIC 3AKOHbI IPHPODI;

7. Dueprus — enuHas Mepa pasiH4HbIX GOpPM IBHKEHUS H B3aHMOZCHCTBHS
MaTepHH;

8. BonnoBele mpouecces B NnpHpone H TEXHUKE,

9. IlBxeHHE TCNT B peaibHbIX Cpeax;

10. OG ucropun pa3sutis « TeOpHH OTHOCHTENBHOCTHY.

IIpumep 3aoanus

s Tekymero kourpoas TK2:

Teer
Bonpoc Bapuanme: omeema
[Tepsoce Hauano | Q=AU+A
TCPMOLHTIAMHKH ans | Q=0
H3oTepmitieckoro npouecca | Q=AU
HMCET BHA; Q=A
Mpn TCMNONPOBOAHOCTII | NepeHoca HMMYNLEA 13 CNOA B CNOIT
NPOHCXOJAT NPOLECCDI: reperoca BHyTpeHiieii anepriy B (JopMe TENNOTHI

BLIPABHIBANNA CKOpOCTEil ONIH3NeKaUMX CNOEB
Camonpolii3BoNLHOrO  BbLIPABHWBAHMA KOHLEHTPauuii B CMecH
ra3oB IJIH MIOTHOCTEl B XHMHUYECKH YHCTBIX razax

Linkn Kapuo — oGpatimulii ABYX H30X0p M ABYX H3006ap

Kpyrosoii npotiecc, ABYX H30TEpPM M ABYX annabar

cocrostuuii 13: ABYX H30TCPM H JBYX H30X0p

NBYX H30TCPM H JBYX H300ap

OTuer no naGoparopuoii paGore (OJIP)

Yka3zanus 10 oopMaeHHIo oT4YeTa k 1abopaTopHoii paGore.

Oruer  oopmIISETCA KDKABIM  CTYNEHTOM HHAMBHAYAIbHO H  JOJKEH
COACPXATh: HOMEP W HazBaHHe paboThl, Leab paboThl, JaTy BHIMOJHEHHS, KPATKOE
onucaiue TCOPHH ~ HM3Y4yaeMOro  BOMPOCA, OCHOBHbIE  XapAKTEPUCTHKH
M3MCPHTENBHBIX NPHOOPOB, 3aNUCH PE3yNbTaTOB MPAMBIX W3MEPEHWH M PAcuETOB
KOCBEHHbIX M3MepeHui, opopmieHHble B Buae TabNHUbI, rpaduki MOJyYEHHBIX
3aBucHMOCTEH  (ecnu  TpeOyloTcs), 3amuch  BBIUMCIEHH, NPUBOAALUKX K
OKOHYATCALHOMY pe3y/bTaTy, pacdeT OIKWOOK H3MEPEHHI W OKOHYATE/bHBIH
pe3yNbTaT ¢ yKazaHHeM OLUOKH U3MEPEHH, BIBOLI.

Bee rpaduku pomicHbl GbITh BbIMOHEHB! HA MHJUIHMETPOBON Oymare. ITpu
pacueTax HeoOXOAUMO HCNONB30BAThH EAMHHILLI cucTembl CH.

K kaxno#i naGopartophoil paborte comepiurtes NEpeYeHb BOMPOCOB AJA 3aLUHTHI
J1abopaTopHOi paboThbl.



G S . =

[pumep: JlaGopartopuas paGora OMNPEJAEJEHUE OTHOILUEHUM MOJISIPHBIX

TEMJIOEMKOCTEM [A3A METOJIOM AZIMABATHUECKOI'O
PACIUMPEHUS

Kourpoabsnbie Bonpocsr:

1) Kakue Buant Tengoemkocreit Bam ussectini?

2) Ot yero 3aBUcHT TemnoeMkocTs razos? IMouemy C, > C,?

3) Kaxos gusnueckuii cMbicn yHuBepcanbHOl razoBoit nocrosiHHoli R?

4) O6bacHUTE U3MEHCHHE TeMNepaTyphl ra3a B MPOLECCE OMbITA.

5) O6vacuute, moueMy anuabarta npu pacUIMpEHHH ra3a CrnanaetT Kpyde, 4Hem
U3oTepMa.

6) Yto HasuiBaeTcs yMciom crenedeil coGons? Kak 3aBucAT OT yucna creneHei

csobonul Cy u Cp? 3Hast y (M3 onbiTa), paccuMTaiite uMcino creneHeil cBOOOMIbI
MOJICKYJIbl BO3AYXA.

Onpoc no paspesnam (Temam):

1. YpaBHeHue cocTosuus uaeansHoro rasa (ypasHenue Meuneneesa-Kianeiipona);
2. 3axkoH ABOraupo;

3. OcHoBHOE ypaBHEHHE MOJIEKY.IsPHO-KHHETHYECKOH TEOPHH;
4. Cpenuss KBapaTH4Has CKOPOCTB;

5. BHyTpeHHss 3Heprus Ans NPOU3BOJBHOM MACChl M rasa;

6. Tlonnas paGorta A, coBepiuaemas rasom;

7. TennoeMKoCTb;

8. TlepBoe HaYaNoO TEPMOAUHAMUKH;

9. Pabota B H30TEpMHUYECKOM Mpoliecce;

10. YpasHenue IlyaccoHa.

Pedepar (Pdp)

Tembl pedepatos:

1. CTpoeHHe BELeCcTBa C TOUKU 3PEHHUST MONEKYJISiPHO-KHHETHYECKOI TEOPU H;

2. Inddy3uonnbie NpoUeccs! B »#HBOI W HEXHUBOH NPHPOLE;

3. TennooOMeH B :KHBOM M HEXHUBOIM MPUPOJE;

4. Ipupoaa kanunnapHbIX aBaeHuit. Kanuanspusie sBAEHHS B )UBOH H HEXKUBOI
MPUPOLE; :

. 3aKOHbI TEPMOAMHAMHKH H UX POJIb B PACCMOTPEHHH PAaBHOBECHbIX MPOLIECCOB;

. Kpucram, kak ¢opma cyliecTBoBaHHsl MaTepHH;

. Cuipl B MEXaHUKE U MOJIeKyJIIpHOH (u3HKe;

. DHTpONHUS, KaKk QyHKLHS COCTOSHUS CHCTEMBI;

. Teopema Bonbumana o paBHoMepHOM pacipeic/CliHU SHEPTHH MO CTENEHAM
cBo0O/1bI;

10. Knaccuueckas cratucruka Boabumaiia;

Noli- BN o WV, |



Tpumep 3a0anus

Hast rekymero kourpoas TIK3:
Konrposbuas padora (KutP)
TunoBble 3anauu 11st KOHTPOJLHOI PaBOTHI

Buner 1

1. IIBe rupu ¢ MaccamMu 2 Kr U 3 KI COCIMHCHBI HHTBIO H MepeKHHyTHl Yyepe3 6ok.
Haiiti yckopenue, ¢ kotopbim aBuskyTCs THPH W CHJY HATSOHKEHHS HUTH. TpeHnuem
M Maccoi 6110ka npeHeGpeys.

2. MpeansHas tennoBas Maumua Kapno cosepuaer 3a oauH unkn paboty 4 = 2,94
kKIDK W oTaaer 3a umkn XOJIOAMIbHUKY KOsM4ecTBO Temnotsl O, = 13,4 kJ[x.
Haiiti x.n.a. MauiusL.

3. Paccrosnue mexnay sapsgamu +8 uKn u -6 nKn paBHo 40 cM. BelyucauTte
HANPKCHHOCTE M MOTCHUMAN MONs B TOYKE, Jexaliei NocepefiMHE MeXay
3apsIamMH.

4. Ilea 3apana no ¢ =10° Kn kaxsiii HAaXoAATCA Ha pacctosiiuk 50 cM apyr ot
apyra. Kakyw pa6oty nyxuo COBEPUIMTE, YTOOBI COMM3UTL MX 0 PACCTOSHHA 5
cMm?

5. Konnencarop emkoctbio 2 mxd 3apsked 10 Hanpsokenus 20 B. Kakoit 3apsn
Oyner na obknamkax storo KOHICHCATOPA, ECTH K HEMY NOAKMIOYHTE NapaLIENbHO
APYroi KOHACHCATOP EeMKOCThIO 8 MKD, 3apAMEHHBIH 10 HanpseHus 32 B.
Coenuuetibl 06knanKH KOH/ICHCATOPOB, HMEIOLLHE PA3HOMMEHHBIE 3apA/bL.

buner 2

1. [llap maccoii 1,5 kr kaTuTcst Ges ckonbkeHus no FOPH30HTANBHOH MJIOCKOCTH CO
CKOpOCTLIO 5 M/c Onpenenuts KWHETHYECKYIO JHEPrHIO Lapa.

2. Onpenenure Haubonee BEPOATHYIO CKOPOCTh MOJIEKYJT ra3a, MIOTHOCTD KOTOpOro
NpH aapnenun p = 40 klla cocrasut 0,35 kr/m>.

3. JlBa wapuka ¢ MaccamMu m = 0,1 r kaxaplii noxBelwens B 0HOIN Touke Ha HHUTAX
AnUHOK 20 eM kaxcnas. [Tony4us oqMHAKOBLI 3apsl, WapHKK pasoLIUCh TakK, YTO
HUTH 00pasoBany yron 60°. HaiiTu 3apszl KaXI0ro lapH1ka.

4. Wapuk maccoit 40 wmr, 3apsokeHHBI 10 3apana ¢ =10° Kn asuxercs co
ckopocteio 0,1 m/c. Ha kakoe paccrosmme moser NpHONM3KTBCA Wapuk K
NOJIOAKHTENLHOMY TOUEYHOMY 3apsiay q; =2 <10 Kn?

5. Konpencatop emiocroio ¢, 3apiken o Hanpsokenust  U;= 100 B.  [lpu
MApajICNLHOM MOAKIIIOUCHHH 3TOrO KOHAEHCATOpA K HE3apsukeHHOMY ¢ C>=3
MK®D, BOJILTMETP nokasasn obiee Hanpsukenne U = 20 B. Haiitu C,.

Buner 3

1. Kakoe nasnenue cospaer KOMIIPECCOP B KPacKOMyJLTE, €ClH CTPys KHAKOI
KPackiu BobITCKACT U3 11Ero co ckopocThbio 20 M/c, [noTHoCTh kpackn 800 kr/nt’,

2.Macca m = 10 r KHCaopoZia narpesaerest ot temneparypnt T, = 323 K g0
Temneparypol T =423 IC, Haiiti uamencine snrponun AS, ecan Harpesanme
NPOUCXOAHT H300apuueCicH,



3. Paccrosiine mexcny sapsigamu g, = 180 uKn u g,= 720 ukKn pasno 60 cm
OnpeaennTs TOUKY Ha OPSAMOi, NpoXosiiel uepes 3apsibl, B KOTOPOH HYXHO
MOMCCTHTL TPETHIF 3apsiL, 4TOOLI BCS CHCTEMa HAXOUIACH B PABHOBECHH.

4. HaliTi JHCPrHIO CHCTEMBI  TPEX OAMHAKOBLIX TOYCYHBIX 3apsaaoB no q = 107 K,
PACMONOXKCHHDLIX B BCPLIHHAX PABHOCTOPOHHErO TPEYroJibHHKa CO CTOPOHOH 3 cMm.

5. Ilnowann njacTui naockoro Bo3ayWHOro kouaencaropa 1,1 cM? , 3a3op Mexay
HUMH 3 MM.  Dueprus 3apsbkennoro kougexcartopa 1 mxMx. Jlo Kakoro

HAMPAXCHHA 3apsaKCH KOHACH CElTOp?

Otuer no naboparopuoii paéore (OJIP)

Ykazauus no opopmicHHIO OTHeTa k JJabopaTopHoii paboTe.
Oryer odopmasieTcst KaXAbIM  CTYAEHTOM HHAMBHAYaJbHO M JIOJDKEH

COAEPXAaTh:
HOMEp M Ha3BaHWe paboThl, LEb
TEOPHH  HM3Y4aeMOro BOIMpPOCa, OCHOBHBIE XapaKTEPUCTHKH
npuOOPOB, 3aMMCH pe3yJNbTATOB MPSAMBIX HM3MEPEHHI M pacyeToB KOCBEHHBIX
H3MEPEHHH, OPOpMIIEHHBIC B BUAE TabnHUbl, rpadUKH MONTYYEHHBIX 3aBHCHMOCTEN
(ecnin  TpebyioTCA), 3amMHCh  BHIYUCJEHHWH, MPUBOMAIIMX K OKOHYATENLHOMY
pe3yJIbTaTy, pacyeT OuHOOK W3MEepeHHH W OKOHYATENbHbIH pe3ysbTaT C yKa3aHHEM

paboTbl, AaTy BBIMOJHEHHS, KPAaTKOE OMHCAHUE
M3MEPHTEBHBIX

OLIHOKH H3MEpPEHHsI, BEIBOJIBI.
Bce rpaguku OMKHBI ObITH BBIMOJNHEHBl HA MHJUIMMETPOBOM Oymare. [Ipu

pacuyeTrax HeoOXOAMMO UCMOJIB30BaTh eAUMHULBI cucTeMbl CH.
K kaxnoi nabopatopHoit paboTe cONEpKUTCS NMepeyeHb BOMPOCOB IS 3aLIMTHI

J1abopaTopHOi paboThl.
IIpumep: Jlabopatopuas pabora [ PAJIYUPOBKA 'AJIb BAHOMETPA

KoHTpoabHbIe BONPOCHI:
1. Uto o3Hayaer nporpanydpoBathb npubop?

2. Chopmynupyiite npasusa Kupxroda.

3. Crpenka ranbBaHOMETpa CTOMT Ha HYJEBOM JeJIeHWU LWKanbl, korma R =0.

JlokaxkuTe 3T0, NpUMEHUB BTOpoe npasusio Kupxroda.
4. YTo HY>KHO caenarb, YTOObI OTKJIOHHTh CTPEJIKY rajilbBaHOMETpa 10 NPEAEIbHOro

3HAYCHUA LIKAJbI, €CJIK OHA Tylla HE OTKJIOHHJIACh NMPH MaKCHMAaJIbHOM 3HaAY€HHH R?

5. ne 6yaer HaxoauThes cTpenka npubopa, eca Ry = Ry =0, a R # 0?2 Yto moxer
NPOU30MTH C rajlbBAHOMETPOM B TOM cityyae, ecid DJIC MCTOYHHKA - 1OCTATOHHO

0oJibLuas BeJIHYHHA?

Onpoc no pasaenam (Temam):

1. Tlponoskure onpeneneHue: «NCKTPOCTATHUECKHM noJjiem
HASEIBACTCR . sucvsnwaswisivisavsapnnss TP — SR »;
2. [Ipomonmxure onpeacnenue:  «HanpsKEHHOCTbIO  JIGKTPHUECKOrO MO
Ha3bLIBAETCA........ SR = e SRR Ve R e »;

Kak Hanpassied BEKTOp HAIpsHIKCHHOCTH IEKTPHUECKOTO 10os?
4. 3akon Kynona (popmysia 1 BXOASILLHE B 11€C BEJHYHIIbI);



CBsi3b BEKTOPA HANPKCHHOCTH £ 31EKTPHUECKOro MO C MOTCHUHAIOM (;
Anektpuyeckuit Tok. Cuna M NIOTHOCTh TOKA;

3akon Oma (Bce BapHaHTBhI);

Pabora 1 MOUHOCTE TOKA. 3aKOH Joxoyns-Jlenua;

1-e 1 2-e npaBuna Kupxroda s passeTBieHHBIX LEnei;

0200 IOy A

Pedepat (Pdp)
Temsl pedeparos:

1. Dnextpuyeckue siBNEHUs B IPHPOLIE;

2. WCTOYHMKH TOKA W rajibBAaHUYECKHE EMEHTHI,

3. Teopus Makcsenna u ee BIMAHHE HA Pa3BUTHE DUIHKK;

4. W3otponmbie M aHU30TPOMNHBIE AUINEKTPUKH. CerHeroanekTpukH;

5. TlpoBoguuku. SIBNEHHE  3JIEKTPOCTATHUECKOI HHAYKUHH. Pacnpenenenue
M3OLITOYHOTrO 3apsaa B 3apsHKEHHOM NPOBOHHKE. DKPaHbI. 3a3eMIIeHHE,

6. OcHoBHBIC 3aKOHBI OCTOSHHOTO TOKA;

7. Tox npoBoaMMOCTH B Merannax. OCHOBbI KJIACCHUYECKOI ANEKTPOHHOM TeOopHH
3JIEKTPONPOBOAUMOCTH METAILJIOB;

8. 3akou [hxoyns-Jlenua B auddepeHunancioi u MHTErpanbHoH dopmax. 3akoH
Bunemana-®panua;

9. CaepxnpoBoaHMOCTb;

10.9nexrpryeckuit Tok B razax. DNekTpONpoBOAHOCTb ra30B. MoHM3aIms MOJNEKYJI
rasos. HecamocrosTenbHbl ra3oBbili  paspsp. YnapHas HOHH3aUM$ Taso.
CamocTosTeNb bl rasoBblil Pasps U €ro THIbI. ["azopa3psaHas niasma.

[Ipusmep 3aoanusn

Hns texkymero koutpoas TK4:
Tecr

Bonpoc Bapuanmsr omeema

MHaykunoHHblii Tok — Tok, | Bpamaercs B JNIEKTPHYECKOM MoJjie

BO3HHKAIOWMIT B 3aMKHYTOM | HAXOMTCS B MACHUTHOM NONe

MPOBOAALLICM KOHTYpE, €C/H | HAXOAMTCS B NEPEMEHHOM MArHHTHOM MoJie

KOHTYp!: HaXOHUTCA B JNEKTPUUECKOM MoJe

MarkuThblii - noTok  uepes | onpenensercsa TOKaMH, NEpeceKaroiMH NOBEPXHOCTh
NPOM3BOJLHO 3aMKHYTYIO | ONpeensceTes BHYTPEHHHMH KPYrOBBIMH TOKAMH
NOBEPXHOCTD: OnpenensieTcs BHELHUMH TOKAMH

PaBEH HYJIO
Hanpagneuue cunei, MpaBoro BUHTA
AeiACTBYIOWLECIH HA TOK CO OypaBuuka

CTOPOHBI MArHUTHOIO MO NIEBOIi pYKH
HaXOJUTCH M0 Npasuy: Npasoii pyku




Oryer no naboparopwoii pabore (OJIP)

Ykasanus 1o ohopmaenHio otyeta k naboparoproii pabore.

Otyer odopMasercs KakmbiM CTYAEHTOM HHAMBHAYANbHO M HOMKEH
COACPXATD:
HOMEp W Ha3Bahue paboThl, UMb PadOTEI, JaTy BBIMONHEHHS, KPaTKOE OMHCAHHE
TCOPHH  W3YYaeMOro BOMPOCA, OCHOBHBIC XapaKTEPHCTHKH H3MEPHTENbHBIX
npubOpOB, 3amMCH pe3yNbTATOB MPAMBIX H3MEDEHHH H PACYETOB KOCBEHHbIX
u3Mepenuii, opopmieHHsie B BHAE TaOMHULbI, rpaduKy MOMyYEHHBIX 3aBHCHMOCTEH
(ccnu  TpeOyioTes), 3amucCh  BHIYMCIEHWH, TNPHBOAALIMX K OKOHYATENLHOMY
pe3yJbTarTy, pacyer OwnOOK H3MEpeHHH W OKOHYATeNbHbIH PE3yNbTaT C yKasaHHeM
OLHOKH H3MEPEHH, BbIBOAI.

Bee rpaduku nomxubl ObiTb BHINOMHEHb HAa MuIAMETpoBOii Oymare. [Tpn
pacyerax 11e0bX0AMMO HCnonb30BaTh euHHLbl cietemsl CH.
K xaxmoit nabopatopoii pabote comepiuTCs mepeyeHb BONPOCOB IS 3AUIHTHI
nabopatopHO# paboTsl.
[Ipumep:  Jlaboparopnas pabora  OIPEJIEJIEHUE [OPHU30HTAJIbHOI
COCTABJISIOLIER MHIYKUMA MATCHUTHOrO TOJA 3EMIM U
MEPEBOJIHOIO MHOXMTEJIA TAHTEHC-TAJILBAHOMETPA

KontpoabHbie BOMPOCHL.

1. Yto Takoe HHAYKLKS MATHUTHOTO NOJ?

2. TloueMy MarHuTHas CTpenka OTKJOHAETCS NPH NPOMYCKaHHH TOKA Yepe3
KaTyuky?

3. Jlng uero B Hayane paboTbl HEOOXOAMMO YCTAHOBHTH KATYLIKY TaHIEHC-
raibBaHOMETPa B MI0CKOCTH MarHUTHOrO MEpHIKaHa 3emin?

4, Kak HanpaseHo MarHUTHOE Mo B LGHTPE KpYroBoro NPOBOAHHKA ¢ TOKOM?

5. TloyeMy HampaBieHWe OTKJAOHEHHS CTPENKM MEHAETCA MpH W3MEHEHWH
NOAAPHOCTH TOKA KATyLUIKH?

Onpoc no pasaenam (Temam):

[. Tlo kakomy mpaBHi1y HAXOAMTCA HANpaBJEHHE BEKTOPA MHAYKUHH MArHHTHOrO
nosa?

. Cuna Amnepa. [To kakoMy MpaBHIy HaXONHTCA HANpaBlieHHe CHbl AMnepa?

Jakon buo-Casapa-Jlannaca. CBA3b HANpMKEHHOCTH MArHUTHOrO mons ¢

MarHUTHON MHIYKLHEH.

MaruutHsiii notok. Teopema ['aycca 4/ MarHHTHOrO NoNs;

Cuna Jlopenua. [o kakomy npaBuy HaXOAHTCS HanpasietKe cunbl Jlopenua?

3aKoH NIEKTPOMArHUTHOA HHIYKUHK Dapares;

Camounaykius. MHIyKTHBHOCTD;

JHeprust MarHKUTHOrO NOJIS;

Vpasienus Makcsenna Ans 30€KTPOMarHuTHOro nons (Augepesumanshas u

MHTErpasIbHbIe GOPMBI);

10. Kone6arenshpiit kouTyp. ®opmyna Tomcona.

(S I o ]
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Pedepar (P¢p)
Temnl pedepaTos:

—

YCKOPHUTEIH 3apsikeHHbIX YacTHL. MarHeTpoH. Macc-CreKTpoCKOmnHus;

2. 3aKOH MOJNHOrO TOKa W ero npumeHexne. Teopema [aycca aA7st MArHUTHOrO MOS;

3. Tunel MarseTMkoB: JMa- W mapa- MarHeTHkd. COOTHOLUECHHE MexIy
MOABJICHUSMHU AHa- U Napa-MarHUTHIX CBOHCTB BElLIECTBA;

4. ®eppomarHeruam. Touka KKiopn. MaruuThelii rucrepesuc. IIpumeHeHus
deppomarueTHkos;

5. KpaurtoBas mpuposa  Qeppomarserusma. MexaHM3M  HAMArHHYHBAHHS
¢deppomarueruka;

6. SlBneHue 3MeKTPOMArHUTHOM HMHAYKUMH: 3.1.C. MHAykuuu. [Tpasuno Jlewua.
OcHOBHOH 32KO0H 2NIEKTPOMArHUTHON HHAYKUKHK (3akoH Dapanes-JleHna.);

7. Onextpuyeckuii  konebarenbHbli  kOHTYp. CBoGoaHble  KoNneGaHHs B
JJIEKTPUYECKOM KOHTYpE;

8. TlepemenHblit dMekTpUYeCKHi TOk. XapaKTEPHCTHKM MEpPEMEH-HOr0 TOKa.
MouHocTs Toka;

9. BonHoBOE ypaBHEHHE IJIsi 3NEKTPOMArHUTHOH BOJAHBL OOBEMHAast MIOTHOCTH
SHEPruu 3NeKTpoMariuTHOro nonsd. [lotrok anepruu. Bexrop [loiiHTHHTa;

10. lllkana 371€KTPOMAarHUTHLIX BOJH. PanMO4acTOTHBIH W ONTHYECKHil AHAMa30H
3NEKTPOMArHUTHBIX BOJIH. )

[Ipumep 3a0anus

Jdns rexymero kouTpoas TKS:

TecT

Bonpoc Bapuaumer omeema
Yron Mexay TmI0CKOCTAMHM
NMpONyCKaHus IBYX | yBEJIMYHUTCA B 2 pasa

nonspu3aTtopos paeeH 45°.
Ecnn yron yeenuuute B 2
pasa, TO MHTEHCHBHOCTH
CBETa, NpOLIEIUIEr0 uYepe3
oba nonspusaropa

YMEHbLIHTCS B 4 pa3a

CTAHET paBHON HYJIIO

YMEHBLIUTCA B 2 pa3a

Yron nageHusa aykya nHa
rpaHuuy ABYX Cpeji paBeH
45°, yron npenoMaeHus -
60°, npu ITOM
OTHOCHTENBHBIA MMOKa3arenb
NpefoMIeHHUs COCTABIIAET

0,71. (OTBeT yka3aTh C TOYHOCTBIO 10 COTHIX)

ITpu nepexone ceeta 13
Bakyyma (Bo3ayx) B Kakyio-
1100 onTHYCCKH
npo3pauHyio cpeny (sony,
CTCKJIO) OCTaeTcs
@eumeuuoﬁ. s

HanpasieHUE pacnpoCTpaHEHH A

CKOPOCTE pacrnpoCcTpaHeHH s

JUIHHA BOJIHDLI

yacTora konebaiiuii B coeTosoil BonHe




Oruyer no nabopaTopuoii padore (OJIP)

Ykazanus no opopmieHHIo otuera k naboparopHoii pabore.

Ortuer 0QOPMAACTCS  KaMIBIM CTYIEHTOM HWHAWBUAYAJIbHO M JOJDKEH
coAepkaTh:
HOMEp M Ha3Banue paboTel, Uenb paboThbl, AATy BbIMOJHEHHs, KPATKOE OMHCAHHE
TCOPHH  H3Y4YAaeMOro BOMpPOCa, OCHOBHBIE XapaKTEPUCTHKH H3MEPUTEIBHBIX
npHOOpOB, 3aMUCH pe3yabTaTOB NPAMBIX HM3MEPEHWH M pacyeToB KOCBEHHbIX
H3MepeHnii, opOpMIEHHbBIE B BHAE TaONHULbI, rpadUKH MOSYyYEHHBIX 3aBHCHMOCTEH
(ecnu  TpeOylOTCs), 3aMMChb BBIYMCICHHH, MPUBOAALUMX K OKOHYATEIbHOMY
pe3yabTaTy, pacueT oWwHO0K H3MEpeHUH U OKOHYATELHBIH pe3ysbTaT C yKa3aHHCM
OWHUOKH U3MEPEHHS, BLIBOJBI.

Bce rpadMkH JOJOKHBI ObITH BBINOJNHEHBI Ha MHUIMMETpOBOH Oymare. [IpH

pacyerax HeoOXOIMMO HCIOoJb30BaTh equHULBI cucTembl CH.
K kaxnoit naGopatopHoit pabore comepxuTCs mnepedeHb BOMNPOCOB IS 3AILHTHI
nabopaTopHoO# paboThl.
Mpumep: Jla6opatopuas pa6ora [IPOBEPKA 3AKOHA MAJIIOCA

KoHTposibHbIE BOMIPOCHI.

1. Kakoii cBeT Ha3bIBaeTCs MIOCKONOJIAPU30BAHHBIM?

2. B yeM COCTOMT sIBJIEHHE JABOWHOTO JIy4ernpeoMIEHUs?

3. UYto Ttakoe onTtuHyeckas och? Kakue miockocTH B KpHUCTaI€ HA3bIBAKOTCA
rJaBHbIMH?

4, ChopmynupyHTe 3aKOHbI MOJIIPU3ALILH.

5. YKaxxuTe croco0bl MoJyuyeHUs NoJsSspH30BaHHOTO CBETA.

Onpoc no pazgenam (Temam):

1. EcrecTBeHHbIH W MOAAPU30BAHHBIH CBET;

2. 3akoH Mamoca. 3akon Bproctepa (popmyiibl);

3. Hnutepdeperuns, ycnopue HHTEPHEPEHLUHOHHBIX MAKCHMYMOB;

4. Judpakuus. YenoBue AM(ppakUHOHHBIX MAKCHMYMOB;

5. Jlucnepcus U ee NposiBJICHUs;

6. TennoBoe H3JIy4YEHHE,

7. AOGCOJIOTHO YEpPHOE TEJIO.

8. 3akon Credana-boapumana.

9. 3akoH cMelyeHus BuHa.

10. ®orodddexr. YpaBHenne DiHIITEHHA 1S BHEWHETO ¢doroaddexra.

Pedepar (Pdp)
Tems! pedepatos:

1. Tonocel pasxoii Toawuibl. Konbua Heiotona. [Mpumeneline uutepdepeHuHy B
TEXHUKE.
2. Jucnepcuonublii cnektp. [Tpumeneue 1HCrnepeHu.
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[Tonspusauus cera npu ero OTPAKEHHH H NPEJIOMJICHHH.

4. Tlommoe (Buyrpeunee) otpaxenue cpera. [Ipeaenbiibiii  yroa  noaxoro
oTpaxenus. CBetoBoabl.

5. Bpaweuue nnockocru nonmspusauun. [onspumerpus. [Mpumenenue u

HCMONb30BalKE MONAPHU3ALMHK B HAPOLHOM X03siicTBe.

6. Ilpumenenwue Biewnero ¢otodddexra B TEXHHUKE.

7. Buytpennuii gotoaddext u ero npumeneHus.

8. Masneuue coera. KBantoBoe 06bACHEHHE NaBICHUS CBETA.

9. ®orosddext B monynposonuukax. dddext Jembepa.

10. [Tonspu3auus npu npoXOXACHUH CBETA Yepe3 HEKOTOPbIE KPHCTAWIbL. 3aKOH

Manoca.

ITpunep 3a0anus
Hans Tekywero kourposas TKG6:
Tunosrie 3a1a4u 11 KOHTPOJIBHON paGoThL.

Buner 1

1. Haiith mMaruuTHBI# MOTOK Yepe3 mioulab MOMEpPe4HoOro ceyeHus KatyiukH (6e3
CeplevHHKa), UMEIOLIEH Ha KaKIAOM CaHTHMeTpe JUIMHLI N = 8 BUTKOB. Panuyc
coJieHOMaa 1 = 2 CM, CuJla TOKa B HeM [ = 2A.

2. Ilyyok 6enoro cera magaeT HOPMaNbHO HA CTEKISHHYIO MJIACTHHKY, TOJNLIMHA
kotopoit d=0,4mxM. [lokasatens npenomnenus crekna n=1,5. Kakue AauHbI
BOJIH, JekallMe B mnpeaenax suaumoro cmektpa (ot 4:10% go 7-10%* mm),
YCHIIMBAIOTCSl B OTpa)X€HHOM nyyke? YacTuua HaXOAUTCA B MOTEHUHAIBLHOH AMe
LWHPHUHOH / ¢ OECKOHEYHO BBICOKHMM CTEHKaMH B OCHOBHOM COCTOSIHMH. Haiitu
BEPOATHOCTh HAXOXIEHHS YaCTHLbI B MHTepBane //4 < x <//2.

3. HaiiTh nomHylo 3HEpruio, MOMEHT HMMY/bCAa IMEKTPOHA M €ro BO3IMONKHBIE
NpPOEKLHH B BO30YKIEHHOM COCTOSHHM 3d B aTOMe BOOpOJA.

4. Haittn nedext Macc, 3HEPrHIO CBA3H H YIEbHYIO JHEPrHIO CBS3H s/pa a30Ta.

buner 2

1. JlBe karywikh HaMoTaHbl Ha OOWMH cepreunuk. HalTH MX B3aHMHYIO
MHAYKTHBHOCTD, €CJIM MPH CKOPOCTH M3MEHEHHH CHJIbl TOKA B MEPBOH KaTyllKe
dl/dt = 3A/c Bo BTOpO# Karyuike nuayktusHocTH uuayuupyercs IJC g,= 0,3B.

2. BbIYMCIUTL pafuycChl NMEPBLIX NATH 30H Dpenens Ans ciyyas MAOCKOH BOJHBL.
Paccrosnue oT BOJHOBOH MOBEPXHOCTH 10 TOUKH HaboAeH s paBHO IM. [niHa
BostHbl A=5-10"m. ®oton ¢ sneprucii 0,51 MaB B pesynsTaTe KOMNTOHOBCKOTO
paccesiius oTkaonuacs na yroa 180° .Onpeaenuts 1010 SHEPrHH B MPOLEHTAX,
OCTaBLIYIOCH Y paccesHHOro (poToHa.

3. Haiiti nosylo sHEPruio ¥ MOMEHT HMMYNbLCA JJICKTPOHA B BO3GYMKAECHHOM
COCTOSAHHH 3p B aTOME BOJI0pPO/Ia.

4. Haiitu sHepruio W aiuny Boanbl (poTOHA, HCMYCKACMOro MpH Mepexone
3JICKTPOHA B aTOMC BOJIOPO/IA CO BTOPOro dHCPreTHUCCKOro YpOBIis Ha NepBblii.



Buner 3

1. Hanpsi»k€HHOCTh MarHWTHOrO MOJIsi B LEHTPE KPYroBOro BHTKAa C MarHUTHBIM
MoMeHTOM pr=1,5 AM? pasua 150 A/m. Onpenenute: 1) panuyc BUTKa; 2) CUIly
TOKa B BHTKE.

2. CKONILKO WITPUXOB HA 1MM JUIHHBI UMEET AW(pakUHOHHAs PEeLIeTKa, EClIH 3ejIeHas
nunus prytd (A=5461A) B cnekTpe mepBoro nopsaka HaGmoAaeTCs MOA Yrjiom
0,33 panuan?

3. Yron paccesuuss ¢orona c 3xeprueit 1,2 M3B na cBo6OIHOM 3JICKTPOHE 60’
HaiiTu aHepruio paccesHHOro oToHa 1 3/1eKTpoHa OTAAYH.

4.3a xakoe BpeMs pacnanercs 1/4 HayaJbHOrO KOJIMYECTBA sifep PajMOaKTHBHOrO
HYKNMIa, CCNM Mepuoa nojypacnazaa 24 yaca?

OTuer no saGopaTopHoii paGore (OJIP)

Ykazanus no oGopmIIeHHIO oTyeTa K JlabopaTopHo# pabore.

Otuer odopmaseTcs KaxabiM CTYAGHTOM HHIAMBHAYalbHO H JOJDKCH
COJICPKATh:
HOMep M Ha3BaHWe paboTbl, uenb paboTel, AATy BBIMOJHEHHS, KPATKOE OMHCAaHHE
TEOPHH  M3Y4aeMOro BOMPOCA, OCHOBHBIE XaPAKTEPUCTHKH  H3MEPHUTENBHBIX
npubopoB, 3amMCH pe3yJbTaTOB MpPSAMbIX W3MEPEHUH W PpacyeToB KOCBEHHbIX
u3MepeHuit, ohopMieHHBIE B BUAE TAGIHLbI, rPadUKU NOMYYEHHBIX 3aBHCHMOCTEH
(ecni  TpeOyiOTCs), 3anMCh BbIYHCNIEHHHA, MPHBOASIUMX K OKOHYATEIbHOMY
pe3ynbTary, pacueT owHboK M3MEpeHHH U OKOHUYATENbHBIH PE3YJbTaT C yKa3aHHEM
OWHOKH U3MEPEHHUS, BEIBOJBI. '

Bce rpaduku A0DKHBI OBITh BBIMONHEHBI HA MHJTMMETpOBOH Oymare. [Ipu

pacueTax HeoOXOAHMO KCMOJIb30BaTh eAMHHLBI cucTeMbl CH.
K kaxnoii nabopatopHoi paboTe CONCPKHTCS MEpedeHb BOMPOCOB UIA 3ALUTHI
nabopaTtopHoii paboThbI.
[pumep: JlabopaTopHas paboTta BHEIUHUK ®OTOSPPEKT

KoHTpoabHBbIE BOMPOCHI

1. Yro Takoe ¢oron? Hanuumre GopMysibl €ro XapakTepHCTHK;

2. Jlaiite hopmynupoBky BHemHero porosddexra;

3. YTO NpoMCXOAHUT C OTOHOM, NMaAAOLUIWM Ha FPAHHLY METAIa;

4. YTO MpPOMUCXOMMT C OIJIEKTPOHOM B METalie Mocjie ero B3aHMONEHCTBHA C
doroHom?

5. Yrto Ha3biBaeTcsa paboToi Bbixoaa? Yps 3TO xapamepucmxa‘?

6. JlaiiTe onpeenenue kpacHoi rpaHuubl GoTodppexTa;

7. YTO TaKOE TOK HACBILIEHHS?

8. Jlns yero Hy)KHO 3aMUpalollee HanpsikeHne?

Onpoc no pazaenam (Temam)

1. Yro Takoe BonHbl Ae bpoiins?
2. Dddexr KomnTona. Pacceannblii (pOTOH K 3IEKTPOH ornauu?
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3. Tyunensuwiii addekr;

4. Crpoenne aToma Bonopoaa. DepreTHUCCKUe YPOBHH;
5. bo3zonbl u DepMHONDLI — YTO K HUM OTHOCHTCS?

6. Tloctynatn Bopa;

7. DNeKTpoHHas W ABIPOYHA MPOBOLAHMOCTD,

8. Csoiictpa aToMHOr0 s11pa;

9. [lepuon nonypacnana. Ypasuenus a- v B-pacnaios;
10. ledext maccel.

Pedepar (Pdp)
Tems! pedepatos:

ekt Basunosa-Yepenkosa u ero npumeHeHue B anepHoi dusuke;

K ucropuu otkpeitus 3¢ dexra Komnrona;

lBneHue cBEpXNpPOBOAMOCTH  dddekT Kynepa;

Jlndpakins peHTreHOBCKUX Nyyel W ee MpUMEHEHHE B PEHTTEHOCTPYKTYPHOM
AHAIH3€ H PEHTIEeHOBCKOM CMEKTPOCKOMUH;

5. l'onorpadust — MCTOPHS OTKPBITHS U €€ NPHUMEHEHHE;

6. SlmepHbli MArHUTHBIH PE3OHAHC M €r0 NPUMEHEHHE B TEXHUKE;

7. Tlpo6siemsl sinepHOl IHEPreTHKH Ha COBPEMEHHOM aTane;
8

9.

1

X b

ATOMHasl U AlEpHas SHEPreTHKA CErOHsA U 3aBTpa;
SnepHsie peakuuu B Hayke M TEXHHUKE;
0. ITpo6nemMbl TEPMOSAEPHOrO CHHTE3A.

[Ipomexyrounas arrectauns OM1:
Bonpoce! k 3k3ameny (1 cemectp)

Cucrema orcuera. CKOpocTs.

YckopeHue U ero cocrasJisioLue.

YTJ10Bas CKOPOCTH H YIJIOBOE YCKOPEHHE.

3akoHbl HbroToHA.

Heunepunanshbie cucremsl otcyera. Cuisi HHEPLHH.

3aKkoH coXpaHeHusi HMNYJhCa.

Pabora cunpl.

. Koucepsarugipie cunbt. [otenuuanstas dHEprHsl.

. 3aKoH coxpaHeHus MosHoi MexalHuecKoi 9HEPrHH.

10. Teopema llTteiinepa.

1. Kunernueckas sneprus Bpawaiouerocs tena.

12. OcuoBuoi 3aKoH AMHAMHKH BPAILATENLHOMO ABHIKEIHS.,

13. 3akon coxpanenus MOMEHTa HMNYJbLCA,

14.  Ypasuenue cocTosiius HACAALIOrO rasa.

15. OcuoBnoe ypasienue Mosekyasaplio-KHIETHUCCKOI TCOPHH HACAILHBIN MA30B.
16. 3akon Maxkenenna o pacnpeacsiciui no CKOPOCTSIM TEMJIOBOrO JABHIKCHHSL.

17. Cpennee yuciio cronkuoBeinii  cpeasis JUHia csoGoanoro npobera MOnEKy.
18. Buyrpennsisi sneprus cucremol.

VO NOAYE LN~



Pabora rasa npu ero pacunpenuu.

[TepBoe Ha4an0 TEPMOAMHAMUKH H €ro MPUMEHEHHE K H30MPOLECCaM.
TennoemkocTs HacanbHOro rasa.

Kpyrosoii npouecc (uukn).

Linkn Kapho.

. DNeKTpHYECKHit 3apsifl. 3aKOH COXpaHEHHS 3NEKTPHYECKOro 3apsa.

. B3aumoneiicrBue 3apsnos. 3akon Kynona.

Onexrpuyeckoe nose. HanpsikeHHOCTb nos.

ONeKTPUYECKHH AUIOIb.

[loTok BekTopa HanpsbkenHocTH. Teopema Octporpanckoro-Taycca.
[Torenuuan snexrpuueckoro noss. Pabora no nepeMeweH o 3apsaa.
DNIEKTPHYECKOE M0JIE B JUIJIEKTPHKE.

[TpoBoaHMKH B anekTpHueckomM noje. Emkxocts. Konnencarops!.
OHEprus 37eKTPOCTATHYECKOrO MOJIs.

Onektpryeckuii Tok. Cuila U MJIOTHOCTH TOKA.

3akon Oma 1711 OTHOPOJHOrO MPOBOAHHUKA.

CTOpOHHHE CUJIBL.

3akoH OMa 21 HEOTHOPOJHOrO Y4acTKa LIEMH.

Pabota u MmomHocTh TOKA. 3akoH Jxoyns-JleHua.

[IpaBuna Kupxroda ans pa3BeTBJEHHBIX LEMEH.

TunoBsble 3aaa4u

L.

2.

3.

4.

3.

6.

7.

8.

MaxoBuk Bpaaercs ¢ yrioBoi ckopocteto 180 06/MuH. C HEKOTOPOro MOMeHTa
BPEMEHH OH Ha4al TOPMO3HTBCA C YIJIOBBIM yCKOpeHHeM 3 pan/c’. Uepes kakoe
BpeMsi OH ocraHoBUTCs? Kakoe yncio 060pOoTOB OH MPH 3TOM COBEPIUHT?

Teno maccoii 4 Kr M3 COCTOAHHMS MOKOSI HAYMHAET CKOJIb3UTH MO HAKIOHHOH
MJIOCKOCTH BBICOTOH 0.5 M M AJIMHOW 1 M M NMPOXOAMT K OCHOBAHHK HAKJIIOHHOH
MJIOCKOCTH CO CKOpOCThIO 2,5 M/c. HaliTn k03 PHLHMEHT TpeHHUs Tena O MI0CKOCTb
M KOJIMYECTBO TEMJIOTHI, MOJy4EHHOH NMPH TPEHHH

B 6annone Haxoautcs ras npu temnepatrype 17 °C. Bo ckosbkO pa3 yMEHBIUHTCA
nassieHue rasa, ecinv 40% ero BeliiaeT U3 OajioHa, a TEMNEpPATypa MOHU3HUTCA Ha
10 *C?2

B 3akpeiToM cocyne oobemoM 25 1 Haxoautes 60 r kucnopona u 300 r aproua .
Jlanenue cmecu 0,5 MIla. Haiitu Temnepatypy H MOJISIpPHYIO Maccy H NJIOTHOCTb
CMECH. :

JIBYXaTOMHbI# ra3 B KOJMYECTBE 2 MOJIb HArpeBAlOT NPH MOCTOSHHOM 00beme 10
temneparypbl 289 K. onpenaenuTh KOJMYECTBO TEMJOThI, KOTOPOE HEOOXONHUMO
COOOILHUT ra3y, 4ToObI YBENUYHTD €T0 JaBieHHe B 3 pasa.

JIByxaToMHOMY ra3y COOOLICHO  KOJIMYECTBO  TCIUIOTHI 2,093 klx. [a3s
pacumpserca uzobapuuecku. Haiti paboty pacuunpenus rasa

JlBa OAMHAKOBLIX 3apsMkKEHHLIX IIAPUKA, PaCMoONIONKEHHbIC HA  pacCTOAHHH
r= 0.2 M, B3aumozeiictyior ¢ cuioii 1 MkH. Jlo kakoro noreHuxana 3apaxceHbl
LIAPUKH, ey uX auamerpsl D = 1 cM? 3
Koupencatop eMKOCTbIO 4 Mk®d 3apsbkeH A0 HaNPSKEHHS 10 B. KakoH 3apsa



Oyaner na o0GKNAIKAX ITOTO KOWJCHCATOPA, CCIIT K 1IEMY HAPAIICALHO NOAIIOUHTI,
APYTOIt KOUACHEATOP eMKOCTLIO 6 MM, 3apsmiceinintii Jo nanpsokenust 20 B 2
Coctuennt oGKIANKI KOUACHCATOPOB, IIMCIONUIC OHOHMEITIBIC 3apsibl.

9. Bowrmerp, nopcioucnnuii « nerotuunky roxka ¢ OIC =120 B u suyrpennum
conporusncnnem  r=3500 Owm, nokasuisacr [18 B. Haiith suyrpennce
CONpOTHBACHHE BONLTMETPA.

10. Akkymynsitop ¢ suyrpennm conporisictiem r= 0,08 Om npu toke [} = 4 A

OTRACT BO BucwIHIO0 uens Mownocts Py = 8 B, Kakyio mouocts otaaer on Bo
BHCLIHIOW uenb npi Toke I =6 A?

[Tpomesyrounas arrectamus OM2:
Bonpocnt k ar3ameny (2 cemectp)

MarnnTioe none. Bektop HHAYKIHH MArHTHOTO MO

Cunbl AMnepa.

3axon Buo-Casapa-Jlannaca. HanpsxeHHOCTs MATHUTHORO OIS
3aKOH MONHOro TOKa A1t MACHUTHOTO MO B BaKyyMme.

MaruuTipit norok. Teopema aycca Ans MAarHHTHONO MO,
Cuna Jlopeuua.

Asnenune Xonna.

SIBNCHHE 3IEKTPOMArHHTHON HHIYKLHH.

Camonnykuus. UHIyKTHBHOCTS.

OHEprust MarHUTHOTO MO,

Maru1THbIE MOMEHTBI aTOMOB.

MaruuTHOE noJie B BELIECTBE.

HanpsokenHocts MarHUTHOrO nons. OtHocuTenbHas
NPOHHUAEMOCTb.

14. Ocnosbl Teopuu Maxcpenna ans 3JIEKTPOMATHUTHOrO MOJIS.
I5. KonebarensHulii kouTyp.

16. CeoGonHble HesaTyxatoume konedaHus.

I7. CsoGonubie 3aTyxatoume konedanus.

18. BonHoBbIe npoueccsl.

19. OnekTpoMarHUTHLIE BONHBI.

20. Dueprus 21eKTPOMarHUTHBIX BOJH.
21. CaeroBble BONHbI.

22. Wutepdepenums cBETOBBIX BOMIL. KorepenTHOCTb H ee ocyluecTsiene.
23. JIudpakuus csera. Mpuuumn lofirenca-®dpenens. Meron sou ®penens.
24.  JIndpakuus 11a KpyrioM OTBEPCTHH H AHCKE.

25. Doroaddexr.

26. Macca u umnyane dotona. JipoiicTseinasn MpHPOaA cBETA.

27. JlpoiicTpennas KopnycKyspHO-BONHOBAS MpHpoAa MHKPOOOLEKTOB.,

28. BepoATHOCTHBIH CMBICS BOJIH /1€ Bpoitns.

29. Coomomewcueonpeﬂcnelluomcﬁ.

30. Vpasuenue Upeaunrepa,

31. Tyunenusiii addpexr.
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32.
33
34,
35.
36.
37
38.
38,
40.
41.

42

AToM BOZOpOAA.

MeXaHH4CCKHH W MarHUTHBIH MOMEHTHI 31IeKTPOHA B aTOMe.
[IpHHUMI TOXKAECTBEHHOCTH MHKpOYAcTHL. BO30HB! H (hepMHOHBI.
[TonaTHe 0 KBAaHTOBBIX CTaTHCTHKAX Bo3e-DifHIITeHHa 1 ®epmu-upaka.
ONeKTPOHHO-ABLIPOYHOM Mepexof.

OcHoBubIe CBOHCTBA H CTpPOEHHUE sapa.

OHEprus CBA3M saep.

SlnepHble cuibl.

Snepubie peakuuu. Llenuoii npouecc nenexus anep.
Tepmosizepiibie peakiuu.

. PannoaktuBHOCTD.

Tunosble 3aaa4u K 3K3amMeHy

1

- MaruuTiplii noTok uYepe3 3amMkHYTHIH NPOBOAHMK conpoTusieHneM 0,5 Om

paBHOMEpHO ysenauyuics ¢ 4 B6 mo 12 B6. Kakoif 3apsa mpowen depes
MOMepeyHoOe ceUeHrue NPoBoaHHKA?

. dnextpon ¢ sxeprueii 300 3B ABHMKETCA MEpNEeHAMKYNAPHO JHHUAM MHIAYKLUUH

MarHMTHOro MnoJjs ¢ HanpskeHHocThio H = 465 A/M. Onpenenuts cuny JlopeHua,
CKOPOCTb M PaiMyC TPAEKTOPHUHU IJIEKTPOHA.

. [Inockosbinyknas nuuza ¢ R =4 M BbINYKION CTOPOHOM JIEXHUT HA CTEKISHHOM

niaactuHe. OnpenenuTs QJMHY BOJIHBI NAJAlOLIEr0 CBETA, €CJIM PalHyC MATOro
CBETJIOrO KOJIbLIA B OTPaXEHHOM CBETE PaBeH 3 MM.

. Onpenenuts paauyc natoi 30oHbl PpeHens, eciu paauyc BTOpoH 30HbI Dpenens

IUISl NJIOCKOrO BOJIHOBOrO ()poHTA 2 MM.

. OHepreTHyeckas CBETUMOCTh 4epHoro Tena Re = 10 kBt/M? . onpeaenuts aauHy

BOJIHbI, COOTBETCTBYHOLYHO MaKCHUHMYMY CHCKTpa.I'IBHOFI MJIOTHOCTH
JHEPreETH YECKOM CBETUMOCTH 3TOrO Tena.

. Kakoe konuuecTBo JHEPIrHH C 1 cm? [TOBEPXHOCTH 3a lc H3Ny4a€T 4Y€EpPHOE TENO,

€CJIH M3BECTHO, YTO MAKCHMaJIbHas CMEKTPANbHAas MJIOTHOCTh €ro 3HEPreTHYECKO
CBETHMOCTH NMPHUXOAHTCA Ha JUIMHY BOJIHBI 484 HM?

. Kanu#i ocsewaercs ceetoMm ¢ AnauHOH BOaHb! 400-HM. Onpenenuth HauMeEHbLLIEE

3a/lepXKHBalolllee HarnpsbkeHue, NMpH KOTOopoM ¢oTtoTok npekpaiuaercs. Pabora
Bbixona 2.2 3B.

. Kpacuas rpanuua gorosgpdekra A, = 500 um. Onpenenuts : 1) paboty BbIxona

JJIEKTPOHOB M3 3TOr0 MeTaja; 2) MaKCHMaJbHYI) CKOPOCTh 3JIEKTPOHOB,

9.

BbIpbIBaeMbIX U3 MeTania csetoM ¢ A = 400 HMm.
HaiiTi 3HEpru0 W JAJAMHY BOJIHBI (OTOHA, HMCIYCKAeMOro MpH mnepexone
2JIEKTPOHA B aTOME BOJOPOJa C BTOPOr0 IHEPreTHYECKOr0 YPOBHS Ha NMEPBBIi.

10. 3a kakoe Bpems pacnanercsi 1/4 HayanbHOro KOJMYECTBA fNEP PaJHOAKTHBHOIO

HYKJIHZ, €CIH epHo nonypacnaza 24 yaca?



