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1. Henb, 3aaa4n 1 nIaHHpyeMble PE3yJaLTATLI 00YUCHIs N0 AHCHHIIHIIC

Lembto  ocBoenus  aucuunnuibl  «Dusndkay  gBASCTCS  CO3AANUC Y
00yyaloumxcs OCHOB AOCTATOYHO WHPOKOH TEOPETHUCCKOH MOArOTOBKH B 06/IACTH
¢usnkK, nO3BONAIOLIEH OPHEHTHPOBATLCS B MOTOKE HAYYHOW M TEXIHUCCKON
undopmauuu u obecreunBaiowed WM  BO3MOXKHOCTL MCMOAL3OBAHHMS  11OBbIX
(u3nyeckuX NPUHLMIOB B TEX 06JACTAX, B KOTOPBIX OHH CMCUHAIUIHPYIOTCS.

3anayaMu  JUCLUMIUIMHBL  ABJSIOTCA:

M3yuCHME OCHOBHBIX (hPHU3MUCCKUX
ABJICHH;

oByaziciue QyHAaMECHTANbHBIMUA MOHATHSAMH, 3aKOHAMHU W TCOPUIMH (hHU3UKH,
a Take MetoaaMu U3UYECKOro HCCEN0BaHHU;

OBJIaICHUE TMpPUEMAMH W METOAAMH pelIeHUs] KOHKPETHBIX 3aaay U3
pasnuuHelX obnacreit usnku;
¢dopMupoBaHHe HaBLIKOB MPOBEACHHA (HU3HYCCKOrO IKCMEPUMEHTA, yMEHHs

BLIACIHTL KOHKPETHOE qJHBH‘-IQCKOQ coacpxKaHue B MPHKIaAHBIX 3ama4ax G}UIYLU.Cﬁ
JOEATCEIBHOCTH

KomneTeHuuu 1 MHAKKATOPbI, dopMmupyemMble y 00yYalowuXcs:
KO,II H HAWMEHOBAHHE KOMNETCHUHN
OIIK-1 - [NpumensaTs
€CTECTBEHHOHAYUHBIC H
00LIEHHIKEHEPHBIE 3HAHNA, METOAL! OlK-1.2 — JIeMOHCTPHMPYET 3HAHHS NONOKEHHIA,
MaTEMaTHUYECKOro aHan13a u 3aKOHOB H METOAOB ECTECTBEHHLIX HAYK

MOZENHPOBaHHA B NPO(ECCHOHANBHOI
NEATENbHOCTH

Koa v naumenosanue HHAHKATOpa

2. MecTto ancunniuHbl B crpykrype OII
[MpeauiecTByouue AMCUHMIIMHBL (Moaynu), npaktku, HUP, np._ Het

MMocnenyroue AMCUMIUIMHBL  (Momyau), npaktuku, HWUP, ap._ yuebGuas
npaktuka (o3HakomurensHas), [MA

3. CTpyKTYypa H coaepKaHHe AHCHHILIHHbI
3.1. CTpYKTYpa ANCUMILIHHBI

JIns o4HOI GopMbl 00YYEHHs

Bun y4ebnoit paGoTel Beero | Bceero CemecTpsl

3E yacos 1 2
OBLLAS TPY IOEMKOCTb JUCLIUTTIJIMHbBI 12 432 252 180
KOHTAKTHASI PABOTA* - 210 106 104
AYIUTOPHAS PABOTA 4,82 174 84 90
Jlekuuu 1,94 70 34 36
[IpakTHyeckue (CeMUHAPCKKUE) 3aAHATUS 1,94 70 34 36
JlabopaTtopHble paboThI 0,94 34 16 18
CAMOCTOSATEJIbHASI PABOTA OGYYAIOLLETOCA | 7,18 258 168 90




[TpopaboTka yueObHOro MaTepuana 5,18 186 132 54
KypcoBo# npoekT & & - R
Kypcopas pabora - - - -
[ToaroToBka K NPOMEXYTOUHON aTTECTALUHU 2 72 36 36
[IpomexcyTouHas arrecrauus: € 2
Jns 3a0un0it GopMmel 06yyeHus
Bua yuebnoii pabots Bcero | Bcero CemecTpbl
3B yacos 1 2
OBLUAS TPY JOEMKOCTb JUCLUITIIMHEI 12 432 252 180
KOHTAKTHAS PABOTA* - 101 53 48
AYJIUTOPHAS PABOTA 1,34 48 24 24
Jlekuuwu 0,56 20 10 10
[TpakTryeckue (ceMMHapCKKe) 3aHATHS 0,56 20 10 10
JlabopartopHble paboThbI 0,22 8 4 e
CAMOCTOSTEJIbHASI PABOTA OBYYAIOLEIOCS | 10,67 384 228 156
[Tpopaborka yuebHoro matepuana 10,17 | 366 219 147
Kypcosoit npoekr - - =
KypcoBas pa6ora = - -
[ToaroroBka K MpOMeXYTOYHON aTTeCTaLlUU 0,5 18 9 9
[TpomMexxyTouyHas aTTecTalus: 3 3

3.2. CogepxkaHHe [OHCUMIUIHHBI, CTPYKTYPHPOBAHHOE MO pa3gejamM H

BHJAM 3aAHATHII

Paznens Pacnpenenenue ®opmbl M | MHAEKCH HHAHKATOPOB
JMCUHIUTHHBI o TPYAOEMKOCTH BHJL bopMHpyeMBIX
§ no B1jaaM y4ebHoil paboTel | koHTpoas KOMMETEHLU
) = © = o
5 =| &| 8] &
faa) = Vo) a =
= B = S
Paspen I: 66 10 6 10 40 TK1 gl[lllléll ;’3
dusnyeckue OMK-1.2-B
OCHOBbGI
KJTaCCHYECKOH H
PENATHBUCTCKOR
MEXaHHKH .
Pasnen 2: 64 | 10 | 4 | 10 | 40 TK2 OfK-1.2-3
OMK-1.2-¥
MonekynsapHas OrK-1.2-B
du3uka u
TEPMOOIHHAMHKA,
. OMK-1.2-3
Pa3nen 3: 86 14 1 6 14 52 TK3 OK-1.2-Y




Onespuveemo || T | okl
Dzamen 36 36 OMI Ol1K-1,2-3
OIMK-1,2-Y
. OIMK-1.2-13
Hworo 3a 252 34 16 Jd 168
1 cemecp
Paznen < 50 12 8 12 18 TK4 OI1IC-1.2-3
Marnetiam 8[:’,2' : %’:;
Paznen S: 48 12 6 12 18 TICS gr[{:g‘: 2255,
Onruka. OrK-1.2-B
Paznen 6: 46 12 q 12 18 TK6 8['1111{(-: g;
Anementit N
RBANTOBOI (H3nKiL, OfbLet
Ocuosbl aToMuoit i
sacpHoit ik,
Dr3amen 36 36 OM2 OIK-1.2-3
OllK-1.2-¥
QOrK-1.2-B
Hroro 3a 180 36 18 36 90
2 cemecTp
HUTOIO 432 70 34 70 258

3.3. Coneparaniie JHCUHMIHIDI

Pasnen 1. dusiueckue 0cHOBLI KIACCHUCCKON M PENSITUBUCTCKOH MEXaHUKH:

Mpeamer Qu3nkn. GU3HUCCKHE OCHOBBI KjaccHUuecko# mexannku. [KuiieMarnka
matepuancHoii  Touku. Cucrema orcucra. Ckopocth. Yckopenwue W €ro
cocrasnsiowe. JBuxenue tena, Opowwenioro noa yriom K ropu3oHTy. Yrjosas
CKOPOCTb H YIJIOBOE yckopeHue. Jlunamuka marepuaibiioi Touku. Ilepsblii 3akoH
Hutotona. Macca 1 cunbl. Bropoii 3akon Hbiotona. Tperuit 3akon Huiotona. 3akoH
JBHKCHHA LEHTPA MHEpUMH chcTembl. Hennepuuanuusie cucrembl orcuera. Cuibl
uHepuuu. PaGora u sueprus. 3axounl coxpatienus. OCHOBHBIC NPCACTABICHHA O
3aKOHax COXpaHeHus. 3akoH coxpaHeuus wumnyabca. Pabora u  dueprus.
KoHcepBaTHBHBIC CHJIbI. 3aKOH COXpAHCHHs MOMHOH MEXaHHYECkoH dHEPruu. Yuap
abconoTHO ynpyrux ten. Yaap abcooTHO Heynpyrux tei. Juccunauns SHEprHu.
JluHamMKka BpaliaTesbHoro ABMXeHUs. Moment uHepuun. Teopema Lliternepa.
KuneTHueckas sHeprus spauleHus tena. Moment cuibl. Pabora no spalleruio tena.
OcHOBHON 3aKOH AWHAMMKM BpalwarenLHoro Aswieuus Ttena. Onpenenexue
MOMEHTA MMNY/bCa. 3aKOH COXpaHCHHs MOMEHTA UMMyabca. [IpuMenernne 3aKoHoB
AMHAMUKH TBEPAOro Tesia. DIEMEHTLI MeXaluku skuakoctedt w rasos. [lasnenue B
JKMJIKOCTH M rase. YpaBsueHue HEpaspbiBHOCTH. Ypasueuue bepuynnu. Bsi3kocts.
Jlamunapuplit M TypOyNCHTHDI PEXHMBI TEUEHHs KUAKOCTEH. [lBHKCHHE Ten B
KUAKOCTAX M razax. OCHOBBI PENATHBHCTCKON MeXaHHKH. DNEMCHTLI CNEUHANILHONH
Teopuu oTHocuTesnbliocTH. [MpeobpaszoBanus [anunes. Mexaunuecknit NpHHUKD
otHocuTenbHocTd.  [loctynarsl  CHCUMANLIOA  TEOPHH  OTHOCHTEJBLHOCTH.
OTtHocuTeNnLHOCTD OJIHOBPCMEHHOCTH, [TpeoOpaszosatus Jlopenua.
OnnoBpemennocTs coGbITHIH B pasibIX cucremax orcuera. Jlnuna ten B pasHbIX
cucTemax orcuera (cokpauienue Juiib). Janrenniocts coObiTHIT B pasHbIX
CHCTemax orcuera (3ameasienine ppemetid). Peastupucrcknii  3akon  CNOXKCHHI




ckopocteif. Muteppan Mexay coObITHIMH. PesiTHBHCTCKOE Bblpa)keHue s

HMNYJLCA. Ocuosunoii 3akon PCAATUBUCTCKOM HHAMUKH. 3aKon B3aAHMOCBS3H MaccChl
H OHCPIruH.

PA3JIEJT 2. Monekynsipuas gu3uka U TepMOJMHAMHKA

Ocuosol Monekynspuoii gpusuku u tepmoaunamuku. OCHOBDI MOJIEKY IS pHO#M
¢usnku.  CraTHCTHYCCKHIT M TepMOAMHAMHUYECKHIT MCTOABI  MCCICAOBAHHSI.
[MapameTpbl  cocTosiimst  BeunecTBa. YpaBHeHue COCTOSHMS HMACANbHOFO rasa.
OcHoBHOE ypaBleHHe MOJICKY 18 PHO-KHHETHUECKOI] TEOPHH MACAIBLHBIX ra30B. 3aKOH
MakcBe/la 0 pacmpefelieHMH N0 CKOPOCTSIM  TEMJIOBOrO  JIBHIKEHU.
bapomerpuueckas  dopmyna. Pacnpenenesue  Bonbumana. Cpennee 4ucio
CTOJIKHOBEHHH M cpeaias anuHa cBoboanoro npobena moseky.. SIpnenus mepenoca
B rasax. Peanbubie raspl. Ypasuenue Bau-nep-Baansca. M30TepMbl peasibHbIX ra3oB
H WX CPaBHCHUA C TEOPETHYECKUMH. OCHOBbI TEPMOAHHAMMKH. BHYTpeHHss JHeprus
cucremel. Ternora 1 pa6ora. PaGora rasa npu ero pacwmnpenuu. [Neppoe Hauamo
TEpMONHHAMHKH W €ro npuMeHeHHe K Hu3onpoueccam. TemioeMKOCTh MIEaTBHOro
rasa. Kpyrosoii npouecc (uukm). O6patumbie W HeoOpaTumble npouecchl. [[HK
Kapno. SuTponus. Bropoe Hayano tepMoaHHaMHKH.

PA3JIEJI 3. DnexkTpuuecTBo

DJNEKTPOCTaTHKA. DJIEKTPHUECKOE IMoe B Bakyyme. DNEKTpHUYeCKHii 3apsi.
3aKOH COXpaHEHHs 3EKTPHYECKOro 3apsaia. BsaumonmeicTBuE 3apsimoB. 3akoH
Kynona. Onekrpuueckoe none. HanpsokeHHOCT MO, DAEKTPHYECKHi AHMOM.
ITorenuuan snektpuyeckoro mnons. ITotok Bekropa HampsikeHHOCTH. Teopema
Octporpanckoro-I'aycca. IIpuMepsl BBIUMCIEHHS 3JIEKTPOCTATHYECKHX TMOMNEH ¢
nomoubio  Teopemsl  Ocrtporpaackoro-I'aycca. JIMaJIeKTPUKH M NMPOBOAHUKH B
3JICKTPHYECKOM mosie. Buabl noisapu3aluMu AU3NEKTPUKOB. DJIEKTPHYECKOE MOne B
avanektpukax. [Monspusosannocts auanextpuka. Teopema Octporpanckoro-aycca
21 3NEKTPOCTATHYECKOro MOJis B JAUDJIEKTPUKE. Y CIOBUS Ha rpaHule pasaena AByX
AudneKkTpuyeckux cpel. CerHerodneKTpUkH. IIpOBOAHUKH B 3NIEKTPOCTATHUECKOM
mosne. JJIEKTPOEMKOCTh YEAMHEHHOro npoBoaHuka. Kouaencatopsl. OHeprus
JIEKTPOCTATHYECKOrO MoJisd. [ToCTOAHHBIN 31EKTPpUUECKHH TOK. 3aKOHBI TOCTOSHHOTO
TOKa. DJIeKTpUyeckuit Tok. Cuna u MIOTHOCTh Toka. 3akoH OMa A OXHOPOIHOIO
npoBoaHuka. CTopoHHHME cHbl. 3akoH Oma ans HEOAHOPOAHOrO YHACTKA LIEMH.
Pabora u mowmHocTh Toka. 3akon Jhxoyns-Jlenua. Knaccuueckan Teopus
3J1eKTPONPOBOAHOCTH MeTas1oB. [pasuaa Kupxroda a/1s pa3BeTBACHHbIX Leneii.

PA3JIEJI 4. Marueruam

DnexkTpoMardeTusM. MaruutHoe nosie B Bakyyme. Maruurtnoe none. Bektop
MHAYKUMHM  MaruuTHoro noss. Cuianl  Amnepa.  3akon  Buo-Casapa-Jlannaca.
HanpsscenHocts Maruutoro noss. 3akon nojsiioro Toka At MariiUTHOrO 1oas B
Bakyyme. Maruutiupii norok. Teopema [Maycca nast Maruuthoro noss. Cuna
Jlopenua. TlpuHuun aeicTBUsl LMKIMUCCKMX YCKOPHTENEl 3apsKeHHbIN HacTHL.
JlBnenne  Xosma. Ssneure  anexrpomaridTioil  uuaykunn.,  CaMOHHIYKLUHSA.
UuaykTuBHocTs., Dueprds MaruuTioro nois. Mariuriioe noje B BeEUIECTBE.




MaruuTtible MOMCEHTHI aronmon. MaruuTioe none o BCuUICCTBE. ['Ianpﬂ'ﬁ((:l-{}loch
MardiTHOrO nons. OTHOCHTENLHAS MATHHTHASA MPOHHUACMOCTb. JlHAMarHeTHKH.
[Tapamarueriikn.  ®eppomarnetiiki. [louwstie o npipoac eppomarieTHma.
AuTideppomaruetiki. Spneune ceepxnposoaumocti. Ocosbl Teopiit Makcsenna
ANs INCKTPOMArHUTHOro nons. Bropoe ypasuenine Makceenna. Tok cmeuieHus.

[lonuas  cucrema ypasueuuii Makcenna Ans  NEKTPOMArHHTHOrO  MOJS.
OtHocuTeNnbHOCTL aneKTpHueckoii 1 MAarHHTHOI1 COCTaBAAIOLIHX
3NeKTpoMariuTHoro nonsa. KoneGauus u  Bonubl. KoneGatenbHblii  KOHTYP.

CsoGonuble Hesatyxaiowe koneGanus. CsoGoansie 3aTyxawoue koneGaHHs.
BonnoBbie npoueccsl. DNEKTPOMArHHTHBIE BOJHLI. DHEPrHA SAEKTPOMArHHTHBIX
BOJIH.

PA3JIEJI 5. OnTuka

Bonuosas ontuka. CseroBsle BONHbL. MHTepdepeHUHs CBETOBLIX BOJNH.
KorepentHocTs 1 ee ocyiectsnenue. Cnoco6sl HabnioneHHs HHTEpEPEHLIHH CBETa.
Hekotopble npumepsl npumeHenus uHTepdepeHund cseta. Judpakuns cera.
[Tpununn Tokrenca-®dpenens. Meron 30n @penens. Judpakuus Ha Kpyraom
OTBEPCTHH H JIHCKe. EcTecTBeHHblit ¥ nonsapusoBanHblif cBer. [Tonspusauns npu
OTPRXXEHUH U MpesnomyieHHH. JIBoiiHOe nydenpenomyieHHe. Baaumoneiicteue
3NIEKTPOMArHHTHBIX BOJIH C BellecTBOM. Jlucnepcus cBeTa. DNEKTPOHHAs TeOpHs
nucnepcuu ceera. [Tornowenue 1 paccesHue caera.

PA3NIEJI 6. ODnemenThl kBanTOBOH (u3nki. OCHOBBI aTOMHOH M SIEPHOI
$u3uky

OcHoBbl kBaHTOBOH (u3uku. TennoBoe H3NyyeHHE H €ro XapakTEPHCTHKH.
3akon Kupxroda. AGconoTHO uepHOE Teno. 3aKOHBI TEMMOBOrO H3NyYEHHS
abcomoTHo yepHoro Tena. Portoadpext. Macca u uMmnynsc Gorona. JIpoicTBeHHAs
npupoza cseta. JIBOKCTBEHHAs KOPIYCKYJISIPHO-BONHOBAs NPHPOAA MHKPOOOHEKTOB.
BepoarHoctuelit cmbicn BoaH je bBpoitnsa. Bonuosas ¢ynkuus CooTHOlEHHE
HeonpezenenHocreil. YpasHenue Llpenunrepa. TyHHensublii 3ddext. AToMm
Bozopo/a. CriOHTaHHOE M BBIHYX/EHHOE H3yyeHHe. ONTHHYECKOe YCHIIEHHE B Cpene
C WMHBCPCHOW 3aceneHHOCThIO. Jlazepsl. MexaHHYEeCKHIT W MArHHTHBIH MOMEHTHI
NeKTpoHa B aTtome. [IpMHUMN TOXIOECTBEHHOCTH MHKpOYacTHU. bBo3oHBI H
depmuonbl. [lonatHe O KBaHTOBBLIX cTaTHCTHKaX Bose-Diinwrelina u depmu-
Jupaka. 30HHas Teopus TBepAblx Ted. OCHOBbI 30HHON Teopun. Metannsl,
AM3JEKTPUKH, MONYNPOBOAHMKM C TOYKH 3PEHHs 30HHON TeopuH. CoBGCTBEHHAS
MPOBOAWMOCTE MOJYNPOBOAHKHKOB. [TpHMecHas NPOBOAHMOCTE MONYNPOBOAHHKOB N-
tvna. [lpuMmecHas MpoOBOAMMOCTL  MOJYNPOBOAHHKOB p-THNA. NEKTPOHHO-
AbIPOYHOH nepexoi. ATOMHOE AP0 H NIEMEHTapHble YacTHLbl. OCHOBHbBIE CBOICTBA
M CTpOCHME sapa. DHEPrus CBA3M anep. Slnepubie cunbl. Slaepusie peakuuu. Llennoii
npouecc aeneHus saep. Tepmonaeprbie peakiii. PanioakTHBHOCTb., DNEMEHTAPHbIE
YaCTHL b




3.4. TemaTHYCCKHIl MAAH NPAKTHYECKUX 3AHITHiL

Pewenne 3anay no pasgeny 1 «®u3uueckue OCHOBBI KJACCHUCCKOH W
PENATHBUCTCKOH MeXaHUKH»: OCHOBBI KHHEMATHKH. JluHamMHka MarepuanbHoi
TOYKH M TMOCTYNaTeJbHOr0 NBUMEHHs TBEpHOro tena. Pabota u sHeprus. 3akoHbl
coxpaHenusa. MexaHnka TBeproro Tena. OCHOBBI DENSTHBHCTCKOM MEXaHHMKH.
DNEMEHTbI MeXaHHUKH YHUAKOCTH.

Pewenne 3anay no pasgeny 2: «MonekynsipHasi GH3MKa H TEPMOANHAMUKAN:
MoOneKyNIAPHO - KHHETHYECKas TEOPUs HIEANBHBIX ra3oB. OCHOBBI TePMOJAHHAMHUKH.
Tennosbie mawmuel. Lukn Kapno.

Pemienue 3amau  no pasmeny 3: «OnektpuyectBo»: 3akoH Kynoua.
Hanpsbkennocts 1 noteHuuan snexktpocraruueckoro nosns. Juasektpuku. Teopema
laycca nns anekTpocraTiyeckoro nosis B BakyyMme U B IHAJEKTPHKE. [IpOBOAHUKH B
ONEKTPOCTATHYCCKOM MoJie. DHEPrust 3MEKTpocTaTHyeckoro mnofsa. [ToCTosHHBIH
JNCKTPUYCCKUH TOK. DIEKTPOABHIYILAS CHJIA U HANpPsYKEHHE. 3aKOHbBI NOCTOSIHHOIO
Toka. [1pasuna Kupxroda.

Pewenne 3anay no pasmeny 4: «Maruetuam»: MaruutHoe none. 3aKOHBI
JNICKTPOMArHeTH3Ma.  ODJEKTPOMArHUTHAass  HMHAYKLHUS. MarHuTHele

BewlectBa.  OcHoBbl  Teopuu Makcseia  ais
ONeKTPOMarHUTHbHIE BOJIHBI.

Pewenne 3amau nmo pasmeny 5 «Onrtuka»: YpaBHEHHE TapMOHHMUYECKHX
konebauuit. Unrepbepenuus. Judpakuus. 3akousl noaspusaumnu. Jucnepeus.

Pewenne 3anay no paspeny 6 «DneMeHTbl KBaHTOBOH (u3HkH. OCHOBBI
aTOMHOM W sinepHo# ¢usuku»: KBanTtoBas npupona usnyvenus. GoTosnekTpuyeckuii
3pdexr. O¢pdexrt Komnrona. CseroBoe nasnenue. Teopus aroma BOAOpOAA.
OJieMeHTbl KBAaHTOBOW MexaHukH. YpaBHeHue Lllpenunrepa W ero npuaoxeHwus.

OnemMenTbl GU3UKH aTOMOB M MOJEKYI. ATOMHOE SiIPO. 3aKOHBI PaJHOAKTHBHOIO
pacnana.

CBOICTBA
3JIEKTPOMArHUTHOrO  MoJs.

3.5. TemaTnuyeckuii niaaxH nabopaTopHeix pador

Paspen 1 «®Pusnyeckrue OCHOBBI KIACCHUYECKOW U PENsITHBUCTCKON MEXaHUKHY:
M3mepenue nuHelnblXx BenuuuH; MawmnHa Atyna; OnpeneneHue CpeiHeH CHIb
COMPOTHBJIEHUSA IPYHTA NpU 3a0UBaHWH cBau; OnpeneneHue MOMEHTa HHEPLUHK Tena
u nposepka teopeMbl llltelinepa; OnpeneneHde MOMEHTa HHEPLUUHM POTOPA U CHUJIBI
TPEHHS B OMOpeE.

Paznen 2 «Monekynspuas ¢u3uka u TepMmoruHaMHka»: OnpeneseHue
OTHOLUCHHS TEMJOEMKOCTH Tra30oB METOAOM aaMabaTHUECKOro  pacUIMpEHMS;
OnpeneneHue ko3hHULHEHTA BHYTPEHHETO TPEHHUS (BA3KOCTH) KHAKOCTH METOLOM
Crokca; Onpenenedue ko3gduuredTa BA3KOCTH BO3AYyXa KalWJUISPHBIM METOAOM;
Onpenenenue MONEKYJISPHONW ra30BOH MOCTOAHHOH METOOM OTKAYKH.

Paznen 3: «DnextpuuectBo»: O3HAKOMIEHHE C INEKTPOM3MEPHTENbHBIMH
npubopamu; ['pagydpoBka rajibBaHOMETpPa; OKCNEPUMEHTA/lbHA  NpOBEpPKa
obo6uwennoro 3akoHa OMa; AMnepMeTp M BOJBTMETP KaK OMHYECKOE
conpoTHBieHue; M3amepenne Toka U HanmpsbkeHUs Ha COMPOTHBJIEHHAX, COEAHHEHHBIX
MnOCAeNOBaTENbHO W MapamiensHo; OnpeneneHue CONPOTHBJIEHHH C MOMOLLBIO
MOCTOBOI CXeMBbI YUTCTOHA.

Pasnen 4: «Marderusmy: OnpeaeneHue rOPU3OHTAJILHOH COCTaBJIAIOLICH



MArHuTHOrO nonst 3emin; Onpejacsiciie OTHOWICHHS 3apsijia JICKTPOHA K €ro mMacce
MCTOJIOM Maruerpona; 3akon AMIicpa: B3aMMOCHCTBUE napasie/ibHbIX TOKOB.
Paznen 5 «Ontuxa»: OnpeaencHue paauyca KpMBH3HbI JHH3BI C MOMOLUBIO
koneuw Heloroua; Onpenencuue ANUHLI BOJHBI C MOMOLULIO 30HHOH MJIACTHHKH;
Audpaxkuns nasepuoro csera Ha audpaxuHoHHON peluetke. OnpeneneHne aTHHbI
BOJIHLI C MOMOWILIO AM(pakuHoHoif peweTkH; HM3yueHHe nosisipH30BaHHOrO CBETAa

NONYNpOBOAHHKOBOro slazepa. 3akod Manioca;
Pasnen 6 «Onemeutsl kBanToBOM (Qu3nukH. OCHOBBI aTOMHOH U saepHOi

¢pusnkn»: Buewnnii poroadpderr.

3.6. Kypcosoii npoexr /Kypcosas pabora
JlaHHbli BUA pabGoThl HE NPEeAyCMOTPEH y4e6GHBIM MIaHOoM.

4. OueHHBAHIEC PE3YNbLTATOB o0y4yeHHn

QOueHuBaHue pe3yaeTaToB 06)1‘{61-1145{ no AOJUCUMIIJIHHE OCYUIECTBJIAETCA B

PaMKaX TEKYLIEro KOHTPOJIsi M MNPOMEXYTOYHONH aTTecTauHH,
GannbHo-peliTHHTOBOMN cucTteme (BPC).

llIkana OuUeHKH pe3yJbTaTOB O0YUEHHSs MO JHCUHIIHHE:

MpOBOOHMEBIX MO

YposeHs chopMHPOBAHHOCTH
HHAMKATOpA KOMIETEeHLHH
Bbicokuii Cpeanuit 1iue l Huzkuii
3annaui- cpenHero
Kon Kon PoBatible ot 85 2o 100| ot 70 10 84 [ 0T 55 110 69 [ ot 0 no 54
KOMMe- | HHAuMKaTopa pe3yneTaThl
TEHUHH | KOMOETEHLUMH obyuenus no Llkana oueHuBanus
AHMCUMMNIHHE HEynOB-
OTNHUYHO Xopouwo Bg;lb?&e:;o JIETBOPH-
TENBHO
3auyTeHO ’ HE 3a4TEeHO
3HATE:
OCHOBHBIE YposeHb Yposeur | Muuuman | Yposeus
dusmueckie 3HaHHii B 3HaHHii B BHO 3HAHHH
ABJNIEHMUA M obneme, obneme, JIOMYCTHM HIDKE
3aKOHBI; OC- COOTBETCT | COOTBETCT BIii MHHHManN
HOBHLIE BYHOLLIEM BYIOLLEM YpPOBEHbE BHBIX
(dm3uueckue pe- | MPoOrpamMm | nporpamm 3HAHMI, TpebosaH
NMUMHLL M KoH- | © G HMECT HuMeer i,
CTAHTHI, HX ﬂOgrOTOBK MECTO MecTo HMEIOT
onpeneaeHue 1 u, 6es HECKO/LKO i MECTO
OFK-1 OrlIK-1.2 emr:uuum iame- | OwHGoK HEerpy6GbLIX ucrpyﬁiw rpyGbie
peHns; ook - owHoeKH
J owbok
YMETL !
npumenats - | [Mpoaemon | INponemon | IMponeson | Ipu
3HKO- CTPUPOBAH | CTPHPOBAH | CTPHPOBAH | PELLIEHIN
MaTeMaTHYueCKH | bl Bce bl BCE bl cTaHoapT
it annapar npu | oclioBuble | ocHOBHBIE | ocHOBHBIE | HBIX
PCLUcHM 3ana4 | yMels, yMelins, YMEHII, 3anau HC
L npodpeccuonans | petuenint peLueHbl pelueHbl npoaesoH
Hoit Bce nce TINOBLIE cTpliposa




ACATENLNOCTH | OcloBULIC | OocHoBHbIC | 3apaunc | Hebl
Janaun, janaum c | HerpyGuIM | ocHOBHBIE
puinonien | nerpyGuim | 1 ymenus,
bl BCC H ownbkamu | HMEIOT
sananua b | omnbkamu | MECTo
Mnosom p peinonnen | rpyGsie
o0neme BLINONHCEH | bf BCe ouH6KH

bl BCC 3ananus,
3aanus B | 1O HE B
MOJHOM MIOHOM
obneMme, obneme
HO
HEKOTOPB!
ec
Hezo4eTa
MH
BIAMIETD:
Iponemon | Ilpone- Hmeerca | He mpo-
CTPHPOBAH | MOHCTPH- | MHHH- JIEMOH-
bl HABBIKH | POBaHBI MaNbHBIA | cTpup
npH 6azoBble Habop OBaHbI 6a-
PCLUCHUU | HABBIKH HaBBIKOB | 30mpre
HecTaHaap | npu ans e
THBIX PELIEHHH | peleHus
METOAaMH NpH
3anay, CTaHJapTH | cTaHaapTH
aHanu3a u PCLICHAH
BBLINOMHE- | BIX 3a1ay, | bIX 3adad,
MOJCHpORa- UM QH3u- | BEIMONMHe- | BBIMONHE- | o AePT
s YECKHX Huu dusn- | vun dusu- | BN
TEOPETUHECKOTO | yycnepu- | weckux YECKHX o
4 MCHTOB, | 3KCmiepu- | Jkcmepu- | BBITIOIHE-
IKCMEPHUMEHTAN | GpaBoT- | MeHTOB, MEHTOB, HuA Gu-
BHOrG KH 1 o0pabot- | obpaGor- | SHHYECKHX
MCCNENOBAHUA | yyrrep- K 1 s IKCNEepH-
VPH PEICEHAN npeTauMu | uHTEp- MHTEp- MEHTOB,
i HX pe3y/ib- | nperauuu | npetaunu | 0Opabot-
NPOQECCHOHANL | a0 Ge3 | nX pesyab- | MX pesynb- | Ki H HH-
HOW owuboK U | TaToB ¢ TATOB C TepnpeTa-
ACATENBHOCTH | jenoyeToB | HEKOTOPB! | HEKOTOPBL | LMH HX
MH MH pesynbTa-
Henmouera | Hepouera | tos,
MIL. MU HMET
MeCTO
rpyOsie
oK.
OU,C"OH!”JIC MarcpHalbl JUA nponcacHis TCKYLLCTO KOHTpOns H

NPOMEKYTOYHOA arTrecraiuy npusejeint B Tpujoxkennn k paboueil nporpasme

AHCUHIDIHHDL.

IMosupti KoMIIeKT 3ajaiui 1 MarepHanon, HEOOXOAMMBIN U OLEHHBAHHA
pe3yaLTaToB 00Y4eHHs M0 JAUCHHILIHIEC, XPAHNHTCS 1 kaenpe pazpadoruika.



5. Yue6no-meroamueckoe i nndopmauionnoe odecnevyenne quCuHNINHL
5.1. Yuebuo-meroanyeckoe obecneueHme

5.1.1. OcHoBHas nuTepaTypa

1. Casenses, U. B. Kypc obmeii ¢usuxu. B 3 1. Tom 1. Mexauuxa.
Monekynsapnas ¢usnka : yuebHuk ais Byzos / M. B. Casenses. — 18-e u3n., crep.
— Cankr-Tletepbypr : Jlans, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —
Texcr : snekTpoHHslii / Jlaue : dnekTpoHHO-6MGnMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/221120

2. Casenses, Y. B. Kypc obweit ¢usnku. B 3 1. Tom 2. DnekTpuyecTBo u
MarHeTH3M. Bonuel. OnTHka : yuebHoe nmocobue st By3oB / W. B. CasenbeB. — 16-¢
u3n., crep. — Cankt-TletepGypr : Jlanp, 2022. — 500 ¢. — ISBN 978-5-8114-8926-
8. — Tekct : neKTpoHHbIi // Jlausb : snexTpoHHO-6ubnHoTeynas cucrema. — URL:
https://e.lanbook.com/book/185339

3. Casenses, M. B. Kypc obuieit gpusuky : ydeGHoe nocobue : B 3 Tomax / W.
B. CasenseB. — 13-e usg., crep. — Cankr-Iletepbypr : Jlans, 2022 — Tom 3 :
KBanToBas onTHka. AtomHas ¢usuka. Ousuka TBeproro tena. Ousnka aTOMHOIO
aapa M 3neMeHTapHex yactuy — 2022. — 320 c. — ISBN 978-5-8114-4598-1. —
Tekct : snexTpoHHsA / Jlanb : anekTpoHHO-OMGIHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/206909 4. Kypc dusuku : yyeGHOe nocobue st By30B /
T. W. Tpodumosa. - 16-e usn., crep. - M. : Akagemus, 2008. - 560 c. : ui. - (Bricuuee
npodeccHoHansHoe obpasosanue). - ISBN  978-5-7695-4956-4. - Tekct

HEIOCPEICTBEHHEBIMN.
5.1.2. JlononHUTENbHAS TATEPATYpa

1. Kypc ¢usuku. 3agaun u pemienus : ydeGHoe rocobue Uit By3oB /-
Tpopumosa, A. B. ®upcos. - 5-¢ U3M., CTEP. - M. : Akamemus, 2012. - 592 c. -
(Beiciiee npoecCHOHANBHOE 00pa3soBaHHME. Bakanaspuar). - ISBN 978-5-7695-
9467-0. - TexcT : HEMOCPeCTBEHHBIM.

2. Kanamnukos, H. IT. ®usuka. VHTepHeT-TeCTHPOBaHKHE 0a30BBIX 3HAHMH :
yueGHoe rocobue / H. T1. Kanamuukos, H. M. KoxeBHHKOB. — Cankr-IletepOypr :
Jlanb, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — TexcT : 3neKTpoHHEIH // JIaHb
: 3neKTpoHHO-6uGnoTeuHas cucrema. — URL: https://e.lanbook.com/book/210263

3. C6opHUK 3agauy 1o obueMy Kypcey dum3uxu : cbopuuk 3amau / B. C.
BonpkeHlITeNH. - 3-€ U3M., UCIIp. U JOI. - CIT6. : Kuwxuslii mup, 2003. - 328 c. -
TexcT : HENMOCPEACTBEHHBIH,

4 Ousuxa: 3anadHuk; B 2 vactsx / coct. E. B. Taseesa [u ap.]. - KasaHb :
KIDY. - 2022. - URL: https:/lib.kgeu.ru/. - TekcT : 31eKTPOHHBIH. Yactp 1
Mexauuka. MonekyaspHas (pusHka. DIEKTPOCTaTHKA. TTocTosHHbI TOK. - 2022. -
133c

5. dusuka: 3amaunuk: B 2 yactax / coct. E. B. I'aseesa [u ap.]. - KasaHb :
KI'DY. - 2022. - URL: https:/lib.kgeu.ru/. - Texcr : snekTpoHHBIH. TacTh 2 7
Marserusm. Onrtuka. Ksanrosas Gpusuka. Pusnka aToMa U aTOMHOro A7pa. = 2022. -

BHUBIFOTEKA
KI'3Y

BE——
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6. Mexannuka u MonexynspHas (H3MKA @  METOAMYECKHE YKA3aHHS K
BBIMOJIHEHMIO J1ab0paTopHbIX paborT mno aucuuminne "®dusuka" / cocr. : B. JI
Martyxun [u np.]. - Kazaus : KI'QY, 2012. - 51 c. '

7. OnTuka: nabopatopHelit MpakTHKyM Mo aucuuninne "dusnxa" / cocr. : E.
A. Tonrox [u np.]. - Kasaus : KI'QY, 2015. - 54 c.

8. DnexTpomarHeTHsM: npaktikyM / coct.: A.H. IaBpunenxo [u ap.]. - Kaszaus
: KI'9VY, 2022. - 61 c. - URL: https:/lib.kgeu.ru/. - Texct : 21€KTPOHHBIA.

9. 3yesa, Onsra Credanosna. ®usnka : yuebnoe nocobue / O. C. 3yesa, B. JI.
Maryxun, [O. ®. 3yeB. - Kazawp : KIDY. - 2019. - URL:
https:/lib.kgeu.ru/irbis64r_plus/index.html. - Texer : anektponnmsf. Y. 1
Mexanuka. MonexyisipHas ¢usnka. DnekrpocraTuka. [loctosiHHbIN TOK. - Ka3aHs :
KI'2Y, 2019.-313 c.

10. OnTHka. DneMeHThl KBAaHTOBOI (U3MKH : METOAMYECKHE YKa3aHHs IO
IOANOTOBKE K MPAKTHUYECKUM 3aHATUSAM Il CTYAEHTOB OHEPreTHYECKHX
crenuansHocreii ouHoit ¢dopmer obyuenust / coct. C. @. Mananunon. - Kazans :
KI'3Y, 2015. - 112 c. ‘

11. 3aitnamesa, ['yzens Hakunosna. ®usuka. COOpHUK 3ana4 [DI€KTPOHHBINA
pecype] : ydebHO-MeTonuyeckoe mocobue / I'. H. 3aiinamesa, C.®. ManamuoH. -
DeKTpoH. TeKCTOBble AaH. - Kasans : KI'OQV, 2015. - 100 ¢. ;

12. DEeKTpHUYECTBO W MAarHeTH3M: METOAMYECKHE YKA3aHHs M0 MOATOTOBKE K
npakTHyeckum 3anstisam / coct. C. @. Manauuon, E. B. IlImupr. - Kasass : KI'9Y,
2014.-97 c.

13. Mexauuka W MoJeKynspHas (Gu3MKa: MeToaudyeckoe Iocobue s
CAMOCTOSATENIEHOM pabOTHI MO JUCLHUIIMHE ®uzuka / coct. C. ©. ManauuoH. -—
Kazanp : KI'DVY, 2010. - 175 ¢

14. Manarwon C.®. DnextpuuecTso ¥ MarHeTism: Kypc nekuui no busuke. —
Kasans: Kazan. roc. suepr. ys-1, 2007. — 220 c.

15. Mexannka. MonekysipHas (u3HKa: TECTOBblE 3aaHus sl pyOexKHOro
KOHTpOJIs 3Hanuit o aucummmmae "Ousuka" / coct. E. B. [aseesa [u ap.]; pea. B. JL.
MaryxuH. - Kazaus: KI'QV, 2012 - 56 c.

16. DnekTpu4ecTBO W MAarHeTH3M: TECTOBBIC 3alaHMA  JUIA py6exxHOro
KOHTPOJI 3HAaHUH 10 AUCLUILIKNHE "®usuka" / E. B. Taseesa [u ap.]; pea. B. JL

MaryxuH. - Kazans: KI'OVY, 2013. - 71 c.
17. BonHoBass W KBaHTOBas onThka. OCHOBBI aTOMHOM U SCPHOH Gusznku:
a2 1
TecTOBbIE 3aaHUsA s pyOeXHOro KOHTPOJs 3HAHHH IO nuciunnnge "®uznka" /

coct. E. B. azeesa [u ap.]; pex. B. JI. MatyxuH. - Kazans: KI'DVY, 2012. - 40 c.
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5.2. HudopmauionHoe obecricuenie

5.2.1. DNeKTpOHHBIE H HHTEPHET-PECYPCHI
1. JucranunoHHblil Kype "®u3uka" Ha obpasoBatenbHoil muowanke LMS MOODLE
https://Ims.keeu.ru/enrol/index.php?id=12
2. Eanupiii nopran HuTepHeT-TecTHpoBanus B cdepe obpazosanus hitps:/i-exam.ru/
hitps://mypage2 .i-exam.ru/

5.2.2. lpodeccuonanbHele Ga3pl paHHbXx / HMHGopMauHOHHO-CpaBOYHbIC

CHCTEMBI
1. Enxnoe okHO focTyna k obpasosarensHeiM pecypcam http://window.edu.ru/

2. Poccwuiickas HauMoHalbHas 6Gubnuoreka http:/nlr.ru/
3. «KoHcynbTauT nuatocy» http://www.consultant.ru/

5.2.3. JluueHsuonHoe u cBoOOAHO  pacnpocTpaHseMoe  MporpaMMHoe

obecnedeHHe NUCUHUINIIUHEI

1. Windows 7 I1podeccuonanesras (Pro) [Tons3oBartenbckas onepalHOHHAA CHCTEMA;
3A0 "Co¢rJlaitnTpeiin" Ne2011.25486 ot 28.11.2011 Henckt. npaso. beccpouHo;
2. Bpaysep Chrome Cucrema noucka uHGopMalUuu B ceTH uHTepHetr; CBoboaHas

nuueH3us Heuckl. npaso. beccpo4yHo;
3. LMS Moodle 10 ans a¢pdexTHBHOro oHNahH- B3aHMOJCHCTBHA NPENoaasarens u

ctynenta; CeoGonHas nuuensus Hencki. npasBo. beccpouHo.

6. MaTepHaJIbHO-TEXHHYECKOe o0ecrneyeHHe NHCUHIIMHBI

HaumeHopaHHe BHOa HaumenopaHue yuebHoi
y4ebHoii paboTh! ayaMTOpHH, [Mepeyens He0BX0AMMOro 00OPYAOBAHUA H
creHanH3HpoBaHHOM TeXHHYECKHX CPEACTB 0DYUEHHA
nabopaTopun
Jlekuum YyebHas ayAHTOpPHUSA LA CrneumManHiHpoBaHHas yuebHas mebens,
npoBeneHus 3aHATHH TexHHUecKue cpeacrTsa obyueHHs, cnyxawmue AN
JIEKUHOHHOrO THNA npeacTasieHus yueOHOii uHdopmaLHu

Gonuioil  ayauTopuH  (MYNbTHMEAMIHBILIT
npoekTop, KomneloTep (HOYTOYK), IKpaH),
NeMOHCTPALHOHHOE O000pYNOBAHHE, Y4EOHO-
Harasaubie noco6is

Yuebnan ayauTopus Al Crneunanu3npoBaHHasn yuebnan smebens,

[MpakTH4eckKue
3aHATHA nNpoBEACHHA 3aHATHI TexHuueckne cpeacTsa obyuennsa
ceMHHapckoro THNA,[ (MynLTHMEAHIIHLIL  MPOEKTOP,  KOMMbLIOTEP
rpynnoBLIxX 1] HHANBHAY-| (oyTGyK), IKpaH) H Ap.
aNbHbIX KOHCYNbLTAUHH,
TEKYLUEro KOHTPOJIA 1]

NpOMEKYTOUI10iT aTTeCTalHn




Jlabopartopubic
paboT!

YuebOuan naGopaTtopus
«OnTkar, A-203

Creunanuauposantioe nabopartoptoe
obopynosanue no npodyunio naGopatopmu:

ycranoska naboparopuas «Hurepdepenums
csera. bunpusma @penens. Onpenenenue
napamerpos  OunpusmMel  ®peuens no
MHTEP(EPEHUHOHHON KapTHHE», YCTaHOBKa
naboparopHas «Onpenenenue paauyca
KPHBU3HBI  JIHH3BI C  MOMOWIBIO  KOJEW
Hbtotonan; yCTaHOBKa naboparopHas
«M3yuenne audpakuun nasepHoro csera Ha
wenu. Judpakuus Dpedensa»;, yCTaHOBKa
naboparopHas «OnpeaeneHue MIHHBI BOHBI
CBETA C MOMOWbBIO 30HHOH MAACTHHKHY,
YCTaHOBKa nabopatopHas «JIndpakuus
nasepHoro ceera Ha AngpakuHoHON pelueTke.
OnpeneneHue ANMHBI CBETOBOH BOJIHBI MpH
MOMOLLH MM PpakUHOHHOH PEIIETKHY,
YCTaHOBKa nabopartopHasn «H3yuenue
noJspU30BaHHOroO CBETA MOJYINPOBOAHHKOBOIO
nazepa.  3akoH  Mamocan;  ycraHoBKa
naboparopuas «M3ydyeHue uHTEpPEpeHUHH
JA3EPHOro CBETa B TONCTOH  CTEKJIAHHOM
nnactuHke. [lomocel  paBHOro  HakioHa.
OnpeneneHue TONWMHBI NI0CKONApaLIENbHO#

CTEKJIAHHOH UIACTHHBI no
HHTEp(epeHULHOHHBIM KOJIbLIAM

YuebHas naboparopus| CneunanuauposaHHoe naboparopHoe

«MexaHuKa U MoJieKysisipHas| obopynosatme no npodumo naboparopmu:

dusukan, A-114 YCTaHOBKA naboparopHas "MasTHHK
YHHUBEpCcalbHLIA", ycTaHOBKa nabopatopHan
"MasTHuK HAKJIOHHBIA", yCTaHOBKa
naboparopuas "Mawuna ATByaa”, yCTaHOBKA
nabopatopHas "ManTHHK Makcsenna",

ycraHoBka  nabopartopHas  «OnpeneneHue
MOMEHTa MHEPLUMH pOTOpAa M CHIIBl TPEHHUA B
ornope», yCTaHOBKa nabopatopHas
«Onpenenenue BA3koCTH MeTonoM CToKCa»,
ycraHoBka  nabopatopHas — «Onpenenenue
MOMEHTA MHEpLHH Tena W MpPOBEPKA TEOPEMbI
[lreiinepa», yCTaHOBKa nabopatophas
«Onpenenexune OTHOLLEHHA MONAPHBIX
Tennoemkocteii  razsa  Cp/Cv metonom
anadaTHYECKOro  pacliipeHHs», NOpPTPEThl
YUEHBIX.




YueOuas naGoparopiis
«DNEKTPIMECTBO H
maruetusm», A-207

Cneunanusupopalioe naBoparopHoe
obopynopanve no npopumo  naGopatopuu:
ycraiopka nabopatopnas «AMnepMeTp Kak
OMHUECKOE  COMPOTHBJIEHHE B CXEMEN,
ycraHoBka JnabopaTtopHas «BOJLTMETP Kak
OMHYECKOE  COMPOTHBJIEHHE B CXEMeEn,
yctaHoska naboparophas «HM3mepenue Toka u

HanpaKeHHs Ha COMpPOTHB/IEHHAX,
COCOHHEHHBIX nocnenosarcjicHO H
napannensHo»,  YCTaHOBKa  nabopaTtopHas
«OnpeaenexHue rOpPH3OHTAIBHOH
COCTaBJIIOLLEH HHOYKUHH MArHHTHOroO nonsa
3emnuyn, YCTaHOBKa nabopatopHas

«OnpeneneH1e COMPOTUBIEHHH C MOMOLUBIO
MOCTOBOH CXeMbl YHMTCTOHa », YCTaHOBKa
naboparopuas «[lpoBepka 3akoHa Oma H
H3MEpPEHHE YAENBHOTO COMPOTHUBIEHHA  »;
moayne ®I13-03 «Onpenenenne OTHOWEHHSA
3apaaa IMeKTPOHa K €ro Macce METOJO0M
MarHeTpoHa»,  YCTaHOBKa  JsiafopaTopHas
«H3yyenne ammepmeTpa M BONBTMETPaAY,
yctaHoBka  naboparopHas  «[pamyupoBka
ranbBaHOMeTpa», YCTaHoBKa nabopaTtopHas
«DKcnepuMeHTaNbHAsA NpoBepka 3akoHa Omay,
NOpPTPETH! YUEHEIX

YuebHas naboparopus
«MexaHHKa M MONEKyspHas
duzukar» A-206

CneunaniznpoBaHHOE naboparopHoe
ofopynoraHue no npodunto nabopaTtopHu:
yctaHoBka  naGopatopHas  «Onpeaenenue
ko3(puuneHTa BA3KOCTH BO34yXa
KanWuspHbIM METOAOMY, YCTaHOBKa
naboparopHas  «QOnpeneneHHE  OTHOLUEHHA
MOJNISPHBIX ~ TEMIoeMKocTed  rasa  cplev
METOAOM anuabaTHYeCKOro PpacluHpEHHAN,
ycraHoska jnabopatopuas  «Onpeneneuie
MOJNEKYNApHOil ra3oBoil NOCTOAHHOH METOLOM
OTKA4yKH», yCTaHOBKa nabopaTtopHas
«Onpenencuue YCKOpEHHA csoboaHOro
najcHua Tena», YCTaHOBKa nabopaTopHas
«Onpenenexue cpeaHeil CHNBI CONPOTHBAEHHA
rpynta npu 3abuBaHHH CBaH», YCTAHOBKA
naboparopuas «Onpenenexine MOMEHTA
MHEpPUWII  Tena M TpPOBEPKA  TEOPEMBI
LLTeiinepay, NOPTPEThI YUEHBIX

Komnsiotepuulii knace ¢
Beixofiom B Hurteprer A-204

Cneunannzuposattasn yuebHan mebens,
TeXIHYECKIe cpeacTea obyueH
(xoMmnsloTepbl), JNIUEH3IOHHOE NPOrPaMMHOE
obecneuenie

CamocTtoaTenchan
pabora

Komnuiorepublii knace ¢
suixopom B Mirrepner B-600a

Crncunanisuposannas yueGnan mebens Ha 30
nocanouiLix mect, 30  KOMNbLIOTCPOB,
TEXHIMECKIle cpeacTsa o0yueHA (MyAbTIIME-
auiinelii  npoexTop, KOMMBIOTEP (noyT6YyK),
JKkpai), BILICOKAMEPDI, NpOrpaMMHOE




obecneuenue

Cneunanusuposannas mMe6enb, KOMNBIOTEPHAS
AR S Tcxgmca C BO3MOXCHOCTBIO BhIX0Aa B MHTepHer

Shibtidieia 1 obecneuyennem poctyna 8 JUOC, akpaH,
MYNbTHMEIHITHBIIT NPOEKTOP, NporpaMMHoOe
obecneueHue

7. OcobenHocTH Opraiu3auni o6pa3oBaTebHOI AesITeJILHOCTH JUIST JIMUL €
OrpaAHHYECHHBLIMH BO3MOKHOCTSIMH 300POBbSI H HHBAJIMIOB

JIuua ¢ orpaHUYEHHBIMH BO3MOXKHOCTAMHE 3710poBbst (OB3) M MHBaNHIBl HMEIOT
BO3MOXHOCTb OECNpPEnATCTBEHHO MEPEMEILAThCA M3 OAHOro yueOHO-1ad0paTopHOro
KOpnyca B JpYroi, MOAHATBCA Ha BCE 3Taxu y4eOHO-IADOpaTOpHBIX KOPIYCOB,
3aHUMATbCsi B YY4eOHBIX M  MHBIX [IOMEICHHSIX C yuyeToM oOcobeHHocTeH
ncuxodu3uUYECKOro pa3BUTHA H COCTOSIHHS 310POBBSI.

Hna obyuenus nuy ¢ OB3 M MHBaNUIOB, MUMEKLWMX HApyLICHHS OMOPHO-
JBUraTeNbHOro anmnapara, obecneyeHbl ycloBHs OeCrnpensaTCTBEHHOro 10CTyna BO
Bce y4yebuble nomellenus. MHdopMauus 0 cneuuanbHbIX YCIOBUAX, CO3MAHHBIX A
obyuaromixcs ¢ OB3 © HWHBaIMOOB, pa3MelllcHa Ha calTe YHMBEpPCHUTeTa
www//kgeu.ru. IMeeTcs BO3MOXHOCTb OKa3aHUsl TEXHHUYECKOH MOMOLIH aCCUCTEHTOM,
a TaloKe YCIIyr CypAONepeBOAYUKOB H THGNIOCYPAONEPEBOIYHKOB.

Jlna agantauuu k BocnpuaTtuio nuuamu ¢ OB3 u HHBanuaamMu ¢ HapylIeHHbIM
CIyXOM CIpaBOYHOro, y4eOHOro marepuana Mo JAUCUMIUIMHE OOecrmeynBaroTes
ClelyOLHE YCIOBHS:

- A0S ydiieil OpHEeHTALUH B aYJHTOPUH, IPUMEHSIOTCS CUTHAJIBI OMOBEILCHHSA
0 Hayase U KOHLE 3aHATHsA (CIIOBO «3BOHOKY MHUILETCS Ha IOCKE);

- BHUMaHue cnabocneianiero o0ydalouerocs MpHBJIEKaeTcs MeJarorom
kecToM (Ha MJ1eyo KNafeTcs pyka, OCYLIECTBIIAETCs HEPE3Koe NOXJIONbIBaHHE);

- pasroBapuBas C 00y4aloOIMMCs, MENArorHyeckuii pabOTHHK CMOTPHT Ha
HEro, rOBOPUT SICHO, KOPOTKUMM TMpEMIOKEHHsAMH, obecnednBas BO3MOXKHOCTH
YyTeHHs Mo rydam.

KomneHcauus 3aTpyAHEHH#H peueBOoro M HMHTEJUICKTYalbHOrOo pPasBUTHA
cnabocnpIaluX 00y4aroUMXCst TPOBOAMTCS MYTEM:

- UCTIONB30BAHUS CXEM, AUArPaMM, PUCYHKOB, KOMIBIOTEPHBIX MPE3CHTALHH C
FUNEPCCHUIKAMH, KOMMEHTHPYIOLUUMH OTJE/IbHBIE KOMITOHEHTBI 1306 paxkeHus;

- peryNsipHOro  MpUMEHEHHs YNPAKHEHUH Ha rpaguueckoe BbUIENEHHE
CYLICCTBEHHBIX MPU3HAKOB NPEIMETOB H ABNICHHH;

- obecrieyeHusi BO3MOMHOCTH Ui oOydalomerocs Mnojay4uTh aapecHyto
KOHCYJIBTALMIO MO 3IEKTPOHHO MoUTE N0 MEpe HEOOXOAUMOCTH.

Jlnst aganTauMy K BocnpaTrio nuuamu ¢ OB3 H HHBaIMAaMH C HApYLICHHMH
3peHus CnpaBoOYHOro, yueGHoro, MPOCBETHTENBCKOrO marepuana,
NpEAyCMOTPEHHOro 06pa3oBaTesbHOH NPorpamMmoii 1o BLIOPAHHOMY HANpaBJIECHHIO
MOArOTOBKM, 00ecneynBaloTCs CNEAYIOME YCIOBHI:

- BeaeTca ananTtauus oQUIHaIbHOro caiita B CCTH HuTtepHeT ¢ Y4eTOM ocoﬁblf
NOTpeGHOCTEH HHBAIMOB 110 3peHHI0, 00eCNeUHBACTCS HATTMHHE KpyMHOLIPHTOBOH
CNpaBo4HOH HHQOPMALMK O pacnucaliy yqeGHubIX 3aHsTHH;




- nexarornyeckuii  paGorunk, ero cobeceanuxk (nmpu  HeobxoaumocT),
NPHCYTCTBYIOWHE HA 3QHATHH, NPEACTABAAIOTCA 00y4alOWHMCS, MPH 3TOM KaXKIbli
pa3 HA3BLIBAETCH TOT, K KOMY neaaroriyueckuii pabotuuk obpaiaercs;

- 1eliCTBHSA, MXECTbl. MepeMelIeHHs MEeAarorHyeckoro paboTHHKa KOPOTKO M
SCHO KOMMEHTHPYHOTCH;

- neyatHas wHdopmMauus npesoctaBnsercs KpynHbiM wpudTom (oT 18
NYHKTOB). TOTATbHO O3BY4HBAETCA;

- oGecneunBaercs HEOOXOAHMBIH YPOBEHb OCBELIEHHOCTH MOMELLEHHIH;

- IPeNOCTaBNASETCAs BO3MOXHOCTH HCIOJIL30BaTh KOMITBIOTEPHI BO BpeMA
3aHSTHIT H MPaBo 3anHcH 00bACHEeH I Ha IHKTOOH (M0 KenaHHIo 00yyaroLHXCs).

dopya  NpoBENEHHSs  TeKylled M MPOMEXYTOYHOH  aTrTecTaudd  Juls
obyyatomixcs ¢ OB3 M HHBANIHAOB ONpENENAETCS NEAarorH4eCkumM paboTHHKOM B
COOTBETCTBHH C yuyeGHbiM nnaHoMm. [Ipu HeobGxomumocTH obyuaromemycs ¢ OB3,
HHBIHIY C YYETOM HX HHAHBHIYaIbHBIX MCHXO(H3HYECKHX OCOOEHHOCTEH HaeTcs
BO3MOXHOCTh MMPOHTH MPOMEXYTOYHYH aTTECTallHIO YCTHO, MHCBMEHHO Ha Oymare,
MHCBMEHHO Ha KOMIbIOTepe, B (OpMe TECTHPOBAaHHA H T.M., JIKOO MPEAOCTABIAETCS
JOMOJHHTENBbHOE BpeMs A MOATOTOBKH OTBETA.

8. Meroan4yecKkHe peKOMeHOALHH AJSA NpenoaaBaTesieil Mo OpraHH3auHH
BOCMHTATEIbHOII pa0oThl ¢ 00y4arOUIHMHCS.

MeToauueckoe obecredeHre npouecca BOCMUTAHHA 00y4arolHXCs BHICTYNaeT
OTHHM H3 ONpeaensoliMX (GAaKTOPOB  BBICOKOTO  KayecTBa 0Opa3oBaHHA.
[IpenogasaTens By3a, IEMOHCTPHDYS BBICOKHH NpPOQECCHOHANH3M, 3PYAHLHIO,
YETKYVIO PakAaHCKYIO MO3HLHIO, CAMOANCLHUILIMHY, TBOPYECKHH MOAXON B PELICHHH
npodecCHOHANBHBIX 3alay, B Xoae 00pasoBaTesnbHOro mnpouecca crocoocTByeT
(hOpPMHPOBAHHIO FAPMOHHYHOH JIMYHOCTH.

[lpy peanmu3auud JOHCLUMIUIMHBL [PENOAABATENL MOXET HCIOJL30BaTh
CAeAYIOIIHE METOABI BOCITUTATENLHON paboThl:

- MeToabl OPMHPOBAHHS CO3HAHHA JIMUHOCTH (Oecena, AMCMYT, BHYLIEHHE,
MHCTPYKTa%, KOHTpPOJb, OOBACHEHHE, MPHMEp, CaMOKOHTPOJIb, paccKas, COBET,
ybexaeHue u ap.);

- METO[bl OpraHM3auxH ACATENIbLHOCTH H (OPMHPOBAHHA ONbITA MNOBEACHHA
(3anauue, oOUIECTBEHHOE MHEHHe, nejaroruyeckoe TpeOOBaHHE, MNOPYUEHHE,
npUyyeHHe, Co3AaHHE BOCMHUTLIBAIOLNX CHTYAUMIT, TPEHHHT, YNPOKHEHHE, H Ap.);

- METOAbI MOTHBALMH AEATEILHOCTH M noBeieHus (omobpeHHe, noouwpeHue
COUMANbLHON AKTMBHOCTH, MOpHLAaHWE, CO3JaHHe CHTyaluHi ycnexa, co3naHHe
CHTYaumii 1A IMOUHOHANBLHO-HPABCTBEHHBIX NEPEXHBAHHIT, COPEBHOBAHHE W Ap.)

[Mpu peanuszauu AMCUMIUIMHLI  NPENOAABATE/Ib  JOJDKEH  YUHTBIBATH
ClelyIoUIMe HANpaBieHus BOCMUTATEILHOH ACATCILHOCTH:

[pascoanckoe u nampuomuieckoe OCnUMane:

- gopmuposaiiue y OOYualOUIMXCSl LEAOCTHONO MHPOBO33pEHHst, POCCHIICKOIT
MIEHTHYIOCTH, yBaKeHus K CBoeH cemne, o0iiecrny, rocyiapeTay, NPHHATBHIM B CEMbE H
obuiecTse J1lyXOBHO-1IPABCTBCHHLIM H COLHOKYJILTYPILIM LIEHHOCTSM, K HALHOHAIBHOMY,
KYJALTYPHOMY W WCTOPHYCCKOMY llacsieinio, opMmupoBanne crpemictus K €ro
COXPAHEHHIO U PA3BUTHIO;



- hopmupoBanne y 00yHaonHXes aKTHBHON IPaX/IaNCKoit HO3HIMK, OCHOBANHOI
HA TPUHIHOHNBIN KYJBTYPHBIX, JIYXOBIBIX H HPABCTBCHIBIX CHHOCTAX POCCHICKOro
obueeTra, AN NOBLUNCHHS  CNOCOONOCTH  OTBCTCTBCHIO — PCANM3OBHIBATH  CBOM
KOHCTHTYLHOHHBLIC IPaBa 1 0083annoCcTH;

= PA3BHTHC NPABOBOI H NOJNTHYCCKOIT KYJILTYphl 06yUalonmxcs, pacumperue
KOHCTPYKTHBHOTO YHACTHSt B NPHHATHH PCUICHHIA, 3aTparuBalolMx HMX fnpasa H
HHTCPCCHI, B TOM YHCIC B PasiaHuibIX (opmax camoopraiusaiimm, camoynpasieHus,
OOUICCTBCHHO-3HAYHMOI N1CATCALHOCTH,

- opmHpOBaHHE  MOTHBOB, HPABCTBCHHBIX W CMBICIOBBIX  YCTAHOBOK
JHYHOCTH, NO3BOJSIONIHN NPOTHBOCTOATL ~ IKCTPCMH3MY, kceHoobuw,
JHCKPHMHHAUMK MO COUHANBLULIM,  PCJIUTHO3HBIM, PacoBbIM, HAUHOHAIBHBIM
NPU3HAKAM, MCKITHHYCCKONT 1 MEXKOH(CCCHOHANBHON HETEPMUMOCTH, APYTHM
HCTMATHBHBIM COLHANBHBLIM SABJICHHAM.

Lvxoeno-npascmeennoe gocnumanue:

- BOCITHTAHHE YYBCTBA NOCTOMHCTBA, YECTH H YECTHOCTH, COBECTJMBOCTH,
VBAXCHHUS K POAUTCIAM, YHHUTCIAM, JIOAAM CTapLIEro MOKOJICHHS;

- QOPMHPOBAHHE TMPUHLMUMOB KOJJIEKTHBH3MA M  COJIHAAPHOCTH, ayXa
MHNOCEPAHS ¥ COCTpajaHus, MPUBLIYKKH 3a00TUTBCA O JIOAAX, HAXOAAIIHXCA B
TPYJAHOMH dXH3HCHHON CHUTYalHH;

- hopMHpOBaHHE CONMAAPHOCTH H YYBCTBA COUMaNIbHOH OTBETCTBEHHOCTH MO
OTHOLUCHHIO K JIIOASM C OrpaHHYCHHbIMH BO3MOXKHOCTAMH 3[10POBbsi, MPEOAOJIEHHE
NCHUXONOrH4YeckuX OapbepoB MO OTHOWIEHHIO K JIOASM C  OrpaHHYEHHBIMH
BO3MOXHOCTAMH;

- HOopMHPOBaHHE 3MOUHOHAILHO HACBHILUEHHOrO W JAYXOBHO BO3BBILIEHHOIO
OTHOLLUCHMS K MHPY, COCOOHOCTH M YMEHHA NepeaaBaTh APYTHM CBOH ICTETHHECKHH
OMbIT.

Kynomyprno-npoceemunensckoe gocnumanue:

- popMHpOBaAHHE ICTETHYECKOH KapTHHbI MHPA;

- HOpMUPOBAHHE YBAKECHHSA K KYJLTYPHBIM LLEHHOCTSM POLHOrO ropoaa, Kpas,
CTpaHbl;

- NOBLILIEHHUE NO3HABATENLIOH aKTHBHOCTH 00yUaloLHXCA.

Hayuno-obpaszosamenvitoe gocnumanie:

- opmupoBanue y 00y4alouuXcs 1HayHioro MHpoOBO33PCHHA;

- hopMUPOBAHKE YMEHHA NOJIYHATH SHANHI;

- hopMHPOBAHME HABLIKOB AHAJIN3A H CHHTE3A HilpOpMALHH, B TOM HHCNIE B
npodeccuonannbioi obnacTy,
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OucHOYHbIC MAaTepHALl 110 AUCLUHIIIHIIE, MpenasHauCHbl A OUCHHBAHUA
pe3yabLTaToB 0GYUCHHUS 112 COOTBETCTBHE HHAMKATOPAM JOCTHIKCHHS KOMICTCHUHH.

OucuuBanne pe3ynbtatos o0yyeHHs MO JAMCUMIUIMHE OCYLIECTBAACTCS B
pamkax Tekyuiero koutpoas (TK) u npomesxyTo4Hoi arrecTaunH, MpoOBOAHUMBIX M0
Gannbuo-peiituuronoii cucreme (BPC).

1.Texuonornyeckas KaprTa

Cemectp 1
PeliTuHroBble nokalarenu
N o0
= | §|s_| 8lsd £ 5
5| Bl 32| 1359 £(3Y Z g
=8| z| 2| 3|eH 8|8H o| 2 3
Hanmenosanue pasnena B 2| e« 2|84 2|84 g E :
= I = =_| =l =4 =|=
S¢| E| 2 5|23 |28 | &8
= 3| 8 c S z E
2| E é g E ‘g 2| e 'E g «
e| &7 B|l&| Bl|& =
Paznen 1. «OcHoBbI TKI1
" 15-
KnaccHYecKoii u 15 | 0-15 30 15-30
peJ]ﬂTIIBIICTCKOﬁ MEXAHHKH»
Tecr 10
Ortuer no naboparopHoii pabote 5
(OJIP)
Onpoc no pazaenam (Temam) 0-10
Pedepar (Pdp) 0-5
Paznen 2. «Monekynapuan TK2 20 |0-15 20- 20-35
hH3HKA 1 TEPMOAHHAMUKA» 35
Tecr 10
Ortuer no naboparopHoit paGore 10
(OJIP)
Onpoc 1o pazaenam (Temam) 0-10
Pedepar (Pdp) 0-5
20-
Pazpen 3. «2neKTpH4ECTBO» s 20 |0-15 35 20-35
Kourponshas pabora (KutP) 10
Otyer no naboparopHoii pabore 10
(OJIP) :
Onpoc no pazaenam (Temam) 0-10
Pediepar (Pdp) 0-5
IMpomeacyTounas arrecTaung oM 0-45
(3x3amen) 1 )
B nucumennofi gopme no 0-45
Guneram




Cemectp 2

Peiitunrossie nokasarenu

Haumenosanue pasnena

KOHTpOA

(dopmbl H BHI
[ Texywnii KOHTPONB
JononHUTENBHEIE
6amnsl K TK1
Il TekyLunit KOHTPONb
JIOMONHUTENBHBIE
Oannel K TK2
I Texywuuii KOHTpONB
JlononHuTENbHEBIE
Gannel k TK3
Hrtoro
[TpomexxyTouHas
arrecrauHa

Pasnen 4. «Maruerusnsm L 15 1356'

]
o
th

15-30

Tect 10
Otuer no naboparopHoii padote
©IP) ;
Onpoc no pa3nenam (Temam) 0-10
Pedepar (Pdp) 0-5

Paznpen 5. «OnTuka» TES 20 [0-15 %_;;-

20-35

Tecr 10
Oruer no naGopatopHoii pabote 10
(OJIP)
Onpoc no pa3penam (Temam) 0-10
Pedepar (Pdp) 0-5
Pazpen 6. «DneMeHTEI TKG6
kBaHTOBOI Qu3ukn. OCHOBBI 20 (0-15 =l 20-35
aTOMHOI1 1 ANEpHOI PU3HKHY 33
Kountponbhas pabora (KHTP) 10
Oruer no naGopatopHoii pabote 10
(OJ1P)
Onpoc no paspenam (Temam) 0-10
Pedepar (Pdp) 0-5
[TpomexkyTounan aTrecTauus OM
0-45
(Ox3amen) 2

B nucemenHoii gopme no
: : 0-45
Guneram

2. OueHouHble MaTepHalbl TEKYLUEro KOHTPOJIA H npomemquuoii aTrrecrauuu
[llxana oueHku PE3YNLTATOB 06}"-16!—1[-‘15[ MO JUCHHITIIHHE!

Yaitiintiite YpoBeHs chHOPMHPOBAHHOCTH
WHANKATOpAa KOMIMETEHUHH
Kon, Kon pPOBaHHBIE TIoKe
KOMMe- | MHAMKATOpa pe3ynbTaThel Bricoknit | Cpeanuii eREiiTeTe Huskuii
TEHUMH | KOMNETEHLIMKH obyueHus no P
mucuunuie  |or 85 mo 100/ ot 70 no 84 | ot 55 no 69 (ot 0 mo 54




[[Ikana oucHUBaHHSA

yromter- |
H Xopouwo =
L P BOPHTENBHO 'mnon
JaUTEHO He 3a4YTEHO
3HATH:
OCHOBHBIE YposeHb Yposetib Muuuman | YposeHs
dusnucckie 3HaHHii B 3HaHHI1 B LHO 3HaHH
ABREHIA 1 obseme, obreme, | pomyctum HHME
3AKOHBL; OC- COOTBETCT | COOTBETCT BIid MHHHMAaN
HOBREIE BYIOLLEM BYHOLUEM ypoBEHE bHBIX
du3nueckue pe- | MPOTPAMM | NPOTPAMM | 3yayuij, TpeGosan
NHYMHBI 1 KOH- | © €, HMEeT uMeeT Wi,
CTAHTHL, 1X MOArOTOBK MECTO A HMEIOT
onpenenenne u | ¥ 6e3 HECKOJIBKO B MECTO
eNMHULBI M3Me- ownboK HerpyOBIx HerpyOHIX rpyOsie
peHus; omunbox iR omnbKH
YMETB:
IMpoaemon | IMpoaemon | [Ipomemon | [Tpu
CTPHPOBAH | CTPUPOBAH | CTPUPOBAH | PELIEHHH
Bl BCE bl BCE B cTaHpapTt
OCHOBHBIC | OCHOBHBEIE | OCHOBHBIC | HBIX
YMEHHA, YMEHHA, YMEHHUH, 3anay He
peleHs! peLeHs! pelleHsl NpOEMOH
BCE BCE THNOBGIE CTPHUpPOBA
OCHOBHBIE | OCHOBHbIE | 3anauuc HEI
MPHMCHATS (- 3ajauu, 3ajauu ¢ HerpyObIM | OCHOBHEIE
i BBIMOMHEH | HErpyOBIM | H YMEHHA,
MATCMATHACCKH | | o ce H olKbKaMH | HMEIOT
OIK-1 OIK-1.2 ;Lﬁrﬁﬁf}ﬁ;ﬁ; 3afaHuA B | ownbkamu |, MECTO
MOJIHOM 5 BBIMONHEH | rpybble
npoq;c]::;;;ouaﬂb obveme BLINONHEH | Bl BCE OWKHOKH
P on— bl BCE 3aaHuA,
3a]aHHA B | HO HE B
MOJIHOM MOJHOM
obneme, obbenme
HO
HEKOTOPSI
ec
HeaoueTa
MH
BNANETh: ;
METOAaMH [MTpoaemon | [pone- Hmeerca He npo-
ananusa n CTPUPOBAH | MOHCTPH- | MITHII- JNIEMOH-
MOJCNIHPOBa- Bl HAaBLIKK | pOBaHbI ManbHBI | cTpup
Hu, npit Gazonble nabop oBaHbl 6a-
TEOPETHHECKOro | pewennl | nasbikn HABLIKOB | 3gppie
H necranpap | npu ans HABLIKH
IKCNEPHMEHTAN | THLIX peeting | pewenna o,
LIIOrO 3anad, CTANAAPTH | CTAHAAPTH | ooy
HceneaoBanna BLIMOJIIE- | LIX 3a8a4, | BIX 38444, cTaInapT
npyu petenni nun gu3n- | ppinonie- | BelNONNE- ek
3anau YECKHX it guizn- | via gusn- ,
L npodieccionans | skcnepu- | uecknx UCCKHX A4, J




Hoit MCHTOB, aKenepu- | skcnepu- | Beimosnve-
NCATENLHOCTH obpaGot- | MenTOB, MCHTOB, Husa Gu-
KH 1 o0Opabot- | 06pabot- | 3uueckux
HHTCp- KH H KH H IKCnepu-
npetaun | MHTEp- HHTEp- MEHTOB,
WX Pe3yAib- | MPETAUHH | MPETAUNH | o6ha607-
TaToB 6€3 | MX pe3ysb- | UX PE3YNb- | i v yu-
owHOOK 1 | TaTOB C TaToB C Tepnpera-
HENIOYETOB | HEKOTOPLI | HEKOTOPBI | /0
MH MH .
nemoueta | memouera | PEYTETA
ML il TOB,
MUMEIOT
MECTO
rpyObie
OUHOKH.

Ouenka «OTAHYHO» BBICTABISIETCS 3a BBINOJIHEHHE KOHMPONbHbIX pabom u
mecnogulX 3a0anuli 6 cemecnpe be3 owuboK u HeOoYemos, 21yboKkoe NOHUMaHue u
YMeHue npumensmv Quauyeckue 3aKOHbl ONSl peuwleHuss 3a0ay MmeopemuiecKozo,
IKCHEPUMEHMANbH020 U NPUKNAOHO20 XaApakmepa, NOAHble U COOepIHCamensvHole
omeenol Ha onpocel bunema (meopemuyeckoe u Npakmuyeckoe 3a0anue);

Ouenka «xopowe» BbICTABISETCS 3a BBINOJIHEHHE KOHMPONbHbIX pabom u
mecmosblX 3a0aHUll 68 cemecmpe ¢ MUHUMQNbHbIMU OWUOKaMu © Hedouemamu;
NOHUMAHUE U YMeHue NPUMeHAmb @Qu3u4yeckue 3aKOHbl O peweHus 3aoay
meopemu4ecko2o, IKCHePUMEHMANbHO20 U NPUKIAOH020 Xapakmepd, 00CmamoyHo
noJHble U codepicameibHble omeemsl Ha 60npocsl buwiema (meopemuyeckoe unu
npakmu4eckoe 3a0aHue);

OueHka  «yIOBJIETBOPUTENBLHO»  BBICTABNSETCS 32  BBHIMOJIHEHHE
KOHMPONbHLIX pabom u mecmogulx 3a0aHuil @ cemecmpe ¢ 6OnbUUM KOAUYECMEOM
owuboK U Hedo4emos; MUHUMAIbHBIU HAOOP HABLIKOG BLINONHEHUA QUIUYECKUX
IKCHepUMeHmos, 0b6pabomxu u uHnepnpemayul ux pe3ynbmanos.

OueHka «HeyI0BJIETBOPHTEILHO» BBICTABISETCS 3a caaboe u HenonHoe
BBIMOJIHEHUE KOHMPONbHLIX pabom 6 cemecmpe U OMCYMCMeEue MUHUMANbHBIX
HABbIKOG BbINONHEHUA (DuU3uYecKux sKcnepumenmos, obpabomku 1 unmepnpemayuu
ux pe3ynomamog.

3. [Nepeyenb OLEHOYHBIX CPEACTB

KpaTkas XapakTepuCTHKa OLCHOYHBIX CPEACTB, HCIOJIb3YEMbIX NMPH TEKYLLEM
KOHTPOJIC YCMEBACMOCTH M MPOMEXKYTOUHOH artectauuud obyuaiowerocs mno
JAUCLUIIHHE:

Haumenosaiue OniCaHie OUEHOUHONO
[ o] !
OLICHOYHOro KpaTtkas xapaktepucTiKa oLeHoMIoro cpeacrsa cpencTsa
cpeacrsa
Koutposnsiias Cpezncrso nponepkd ymennii npuMeHaTh MoJiyuenisue Koammnekr




paGota (KutP) 3HauuA N8 peuienns 3anay onpeicnelHoro THna no KOHTPONBHBIX |
TEME I pasaeny 3ananuii no Guneram
Cuicrema CTaHAaPTH3HPOBAHHDBIX 3ananuii, K
OMIUIEKT TECTOBBIX
Tect (Tecr) no3sonAIoas apBToMaTH3HPOBATEH npoueaypy —
H3MepeHIta yponHs 3Hanuii i ymenuii obyvaiouerocs
[Tepeyens 3anauuii u
Otyer no Boinonuenne  naGopatopuoii  pabotel, 00Opabotka ::;‘:{2?3 2
nabopatopHoii pe3ynbTatoB  3kcriepumenta.  OdopmicHue  oTyeTa,
pabote (OJIP) 3auTa pesynstatos nabopatopHoit paboTsl no oTueTy e
paboThl, nepeyeHsb
TpeboBaHHii K OTHETY
Onpoc no 3HaHHE OCHOBHBIX MOHATHi [lepeders
pazaenam TeMbl/pasaena/ INCUHNINHb] onpeneneHui
(Temam) OCHOBHBIX MOHATHH
TEMBbI/ AUCUMTLTHHBI
[Iponykt  camoctoaTensHoii  paboTel  CTYACHTa,
NPEACTABNAOWMIA  CcO00H  KpaTkoe H3NOKEHHWE B
Pedepar (Pdp) MHCBMEHHOM  BWJE  MOJYYEHHBIX  pe3ynpTatoB | Temsl pedeparos
TEOPETHYECKOTO aHaNM3a OMNpelesieHHOH Hay4yHOH
(yuebHo-HCCnenoBaTensckoii) TeMbl
OueHovHble MaTepuanbl, BbIHECEHHbIE HAa 3K3ameH, | [lepedeHs
COCTOAT M3  JK3AMEHAUMOHHBIX  OMJIETOB  C | TEOPETHYECKHX
OK3ameH TEOPETHYECKHMH BOMPOCAMH " 3a/laHUsIMU | BOTPOCOB H
NpaKTHYECKOro Xapaktepa /1A MPOBEPKH MPAKTHYECKHX | KOMIMIEKT THIMOBBIX
YMEHHI. 3anay
4. IlepeyeHp KOHTPOJBHBLIX 3aJaHHI HJAH HHbIE MAaTepHAJbI,

HeoOX0AHMble MJIST OLEHKH 3HAHHIT, YMeHHil H HABBIKOB, XapAKTePH3YIOIIHX
3Tanbl GOPMHPOBAHHS KOMIMETEHLHIT B Mpouecce 0CBOEHHS AHCLHILIHHbI
[TIposepsiemas komnetenuus: [Iposepsiemas komnerenuus: OIK-1, OIIK-1.2

IIpumep 3adanun
Jas tekyuero kourpoJas TKI:

Tecr

Bonpoc

Bapuanme omeema

[Ipu abcomoTHo Heynpyrom
yJAape BbINoNHACTCA:

TOJIbKO 3aKOH COXpAHEHHA HMMYJIbCA

TOJNBLKO 32KOH COXpPAHEHIA NONHOI1 MEXAHHUECKOIT JHEPTIH

TOJILKO 3aKOH COXpaHEHIA MOMEHTA HMNOYNbCA

MeXaHHyecKoii JHEPrin

H 3aKoH coXxpaHeHua uMnynsca, Il 3aKOH COXpﬁHCHlU! NONHOil

Cuna,

€Cln:

JeiicTayiotas
TeNo, He cosepuiaer padory,

Ha

Culla napannensiia HanpasjacHino nepemMeLenia

CiHJia auTHNapaae/LHa HanpasacHiio nEPEMCUIEHIA

TCJIO NOKOHTCH

Ciaa  nanpasjicua yrinom

NEPCMCEHILCTTI

MOA  TYMNbIM

K HANPABICHIIO

Panuyc-sexrop,

npoBe/ICHNBLIA U3 Hayana
KOOpJuHar o jian HYIO TOUKY
MO3BOJIACT ONPEHCIHTL

MCECTOHAXMICHIE natioil Toukn

noJioycenne gantoli Toukn

PAIHYC KPHBH3HLI TPACKTOPHI JABIBKCHIIN TOUKI

BCKTOPHYIO CYMMY CIl, NPIVIOIKEHHBIX K Aatnoit ToUKe




T ————

Oruer no Jaboparopuoii padore (OJIP)

Vkaszauus 1o oopMIICHHIO OTucTa K JaGopaTopHoii paGore.

Otuer  odopMAsieTCS  KaXAbIM  CTYACHTOM WHAMBHAYAJILHO H  JOJDKEH
colcpXaTh: HOMEp W Ha3BaHue paboTbl, ueab paboThl, AaTy BLIMOAHEHHUS, KpaTKoe
onucaHue TCOPUM  M3YyyacMOro  BOMpoOca, OCHOBHBIC  XapaKTEPHCTHKH
M3MEPUTEIbLHBIX NPUOOPOB, 3aMUCH PE3yJILTATOB MPSMBIX M3MEPEHHH M pacyeroB
KOCBEHHDLIX M3mepenuii, odopmieniibic B Buae Tabauubl, rpadUkh MONYYEHHBIX
3apucumoctell  (ecnu  TpebyloTcsl), 3anucb  BBIYMCIEHHH, TMPUBOOALUMX K
OKOHYATEJLHOMY pe3yJbTaTy, pacueT OWHOOK M3MEpeHHit ¥ OKOHYATEJbHBIH
pE3yNbTAT C YKa3aHUEM OLUMOKH H3MCPEHHS, BbIBOILI.

Bce rpadukv JOMKHBI GbITh BBIMOJHEHBl HA MHJLIMMETPOBOH Oymare. [Ipu
pacueTax HeoOX0AUMO HCMOJIB30BaTh eAHHUIBI cHcTeMbl CH.

K xaxnoii naboparopHoil paboTe cOmepxHTCs MepevyeHb BOMPOCOB JUIA 3aLUMTHI
nabopaTopHo# paboThl.

Mpumep: JlaGoparopuas pa6ora UBMEPEHHUE YCKOPEHHWA CBOBOJIHOT'O
MAIEHUS C [TOMOILBIO MATEMATHUYECKOI'O MAATHHUKA
KouTpoabHbIe BONPOCHI:

1. KakoB BHJI 3aKOHA FAPMOHHYECKHX KOJeOaHni MasTHHKA?

2. Yto Takoe konebanus? cBOGOAHbBIE KoNeGaHUA? rapMOHHYECKHE KONeGaHHs?
MepHoOAHYECKHE MPOLIECChI?

3. Jaiite onpeneneHus amnaMTyabl, asbl, nepuona, 4acTOTHI, LHKJIHYECKOH
4acTOTh! KOJEOaHHUs.

4. BeiBeaute (GOpMyJbl s MEPHOLOB KojiebaHHil NpYKHHHOrO, (pU3MYECKOro H
MaTeMaTHYECKOro MasTHHKOB.

5. Kak 3aBUCHT BeJMUMHA g OT reorpaduueckoii 1poTh?

6. [puBeauTE NPUMEpDI PAKTHYECKOro HCMONb30BaNHUs KolebaHui MasTHUKA.

Onpoc no pasgesiam (Temam):

1. AGConOTHO TBEpAOE TEJIO;

2. Ckopocts (auddeperumansuas popma);

3. VYckopenue (nuddeperuuanshas popma);

4. TaHreHUHANbHOE U HOPMANIbHOE yckopeHHs (fopmyJibl);

5. Bropoii 3akon Hpiotona (onpeaenenue u gpopmyna);

6. WUmnyasc (onpeneneuue u gpopmy.na);

7. Pabora (onpeaenexue u Gopmyna);

8. 3akoH COXpaHeHHs NOJHOM MexalHueckoi anepriuu (onpeaenexue u dopmyna);
9. 3akoH coXpaHCiius MOMEHTa UMNYyJbca (onpeaelnenue u Gopmya);

10. Teopema LlITeinepa.

Pedepar (Pdp)
Tembl pedeparos:

1. IBuxenue, kak opMa CyUIECTBOBAIIHS MATCPHH;




2. 3aKolbl KHHCMATHKH MEXaHHUYCCKOro ABHIKCHHS U CBSA3b MEHY HUMH;

3. JleiicTBre cHN B 3EMHBIX YCITIOBHSAX;

4. Mexaunueckoe ABHIKCHHE B HEHHEPUHANLHBIX CHCTEMAX OTCYETa;

5. Tpeunue. [Toab3a u Bpea st MEXaHHYECKOrO ABUKCHHS;

6. 3aKoHbl cOXpaHeHus - QylaamMeHTaIbHBIC 3aKOHbI MPHPOABI;

7. DHEPrus — CAMHAs Mepa PA3NHUHBIX (OPM ABHKEHHS H B3AUMOACHCTBHS
MaTepHH;

8. Bonuosblic npoueccsl B NPHPOJIC H TEXHHKE;

9. JIBiKeHHE TEJ B peaibHbIX CPEaax;

10. O6 ucropuu passuTus «TeopHH OTHOCHTENBHOCTHY.

[Ipustep 3a0anus
Jnst tekywero kourpoas TK2:
Tect
Bonpoc Bapuanme! omeema
[epBoe Hauano | Q=AU+A
TEpMOAHHAMHKH s | Q=0
H30TEpMHYeckoro npouecca | Q=AU
HMEET BHIL: Q=A
Mpu TENNONPOBOAHOCTH | MEPEHOCA HMITY/IbCA M3 CIIOA B CNOH
MPOHCXOOAT MPOLECCHL: nepeHoca BHyTpeHHei 3Hepruu B (Jopme TeroTl

BLIDABHUBAHUA CKOPOCTEH 6/1M3/ExKALUNX CIOEB
CaMOMpPOM3BONLHOrO  BBIPABHMBAHUA KOHLEHTPAUHMH B CMECH
ra3oB WM MJOTHOCTEH B XUMHUYECKH YHCTBIX rajax

Llukn KapHo — oOpaTumbiii JBYX M30XOp H JBYX M300ap
Kpyrosoii npouecc, JIBYX M30TEPM H ABYX anvabar
COCTOALLHIT H3: JIBYX H30TEPM H IBYX H30XOp
JIBYX H30TEpM H BYX H300ap

OTuer no na6opaTopHoii pabore (OJIP)

Ykazanus no ohopmiIeHHIo oT4YeTa k JabopaTopHO# pabdote.

Otyer odopmisercs KauaAbIM CTYAEHTOM HHAWBHAYaIbHO M JO/KCH
colepxkaTh: HOMEp M HaspaHue paboTbl, Lejb paboThl, AaTy BBIMNOJNHEHHUS, KpaTkoe
onucaHue TEOPUM  M3y4acMOro  BOMpPOCa, OCHOBHbIE  XapaKTEPHCTHKH
H3MEPHTE/bHBIX NPUGOPOB, 3aMUCH Pe3yNbTaTOB MPAMBIX H3MEPEHHH H pacueros
KOCBEHHDBIX M3MepeHuit, oopmieHHbe B BHAC TAOMHUbI, rpaduKH MONYHEHHBIX
zapucuMmocteil  (ecau  TpeOylOTCA), 3amMCh  BBLIYHCIIEHHH, MNPHBOAAUIHX K
OKOHYATE/BHOMY pe3yJbTaTy, pacueT OWHMOOK H3MEPEHHIl M  OKOHUATEIbHbIH
pe3ynbTaT ¢ yKka3aHueM OHOKH H3MEPEHHUS, BLIBOJLI.

Bee rpaduii A0miHbI GbITh BhIMOANEHH Ha MutMmerpoBoii Gymare. Ilpu
pacyetax HeOOX0IMMO MCMOJIL30BaThL eAnHULLI cucTeMbl CH.

K kaxzoit naGopatopuoii pabote comep)KHTCs nepeueHb BOMPOCOB I 3ALLHTBI
nabopaTopHoii paboThl.

———— T T



ITpumep: Haﬁopa‘ropuaﬂ pabora OIPENEJIEHUE OTHOLIEHUM MOJISIPHBIX
TEIUVIOEMKOCTEH ["A3A METOJIOM AIUABATUYECKOI'O
PACILLIHMPEHUA

KouTponabubie BOonpockl:

1) Kakue Buael Tennoemkocreii Bam uzsectun:?

2) OT yero 3aBHCHT TennoemkocThb razos? [Touemy C,>C)2?

3) Kakos ¢usuyeckuii cMbicn yHHBEpCabHOM ra30Boil MOCTOAHHOH R?
4) OOBACHNTE U3MEHEHHE TEMIIEPATYpPhl ['a3a B MPOLECCE OMBITA.

5) O6bscuute, nouemy anuabata NpM pACUIMPEHWH ra3a crianaer Kpyye, Yem
H30TepMa.

6) Yrto Ha3biBaerca yuciaom creneHeil ceoGompl? Kak 3aBHCAT OT 4YMCiIa cTerneHeil

ceobombl Cy u Cp? 3Has y (M3 OmbITa), pacCYMTaiTe YHCIO CTerneHell CBOGOMBI
MOJIEKYJIbI BO3ZLyXa.

Onpoc no paznenam (Temam):

fam—
.

YpaBHEHHE COCTOAHHMA HAEANBbHOrO ra3a (ypasHenue Menaeneesa-Knaneiipona);
3aKoH ABOranapo;
OcHoOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOM TEOPHH;
CpenHsist KBagpaTHYHas CKOPOCTh;
BHyTpeHHAs SHeprus 1is Npou3BOJILHON MacChl m rasa;
[Tonnas pabota A4, coBepiaemas razom;
TennoemMkocTs;
ITepeoe HayaN0 TEPMOJAMHAMHKHY;
Pabora B u3oTepMHYECKOM MpolIECCE;
. Ypasuenue [Iyaccona.

—\0 00NN AW
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Pedepar (Pdp)
Tems! pedeparos:

1. CTpoeHue BeLEeCTBa C TOYKH 3pEHUs MOJIEKYIAPHO-KHHETHYECKOH TEOPHH;

2. uddy3uoHHBIE MPOLECCH B %HBOH U HEXHUBOH NPUPOLE;

3. TensiooOMeH B AUBOH U HEXHBOH NMPUPOLE;

4. [Mpupoaa KanuuIApHbIX ABAeHUHA. KanumispHble sBNEHHS B )KHBOH H HEXHBOH
NIPUPOAE;

. 3aKOHbI TEPMOAMHAMUKHU W UX POJIb B PACCMOTPEHHH PAaBHOBECHBIX NPOLIECCOB;

. Kpucrann, kak ¢opma CylecTBOBaH s MaTEPHH;

. Cunbl B MEXaHUKE W MOJICKYJIIPHOH (DU3HKE;

. DHTpOMnUs, kaK GyHKUHs COCTOAHUS CHCTEMBI;

. Teopema BosibuMaHa 0 paBHOMEPHOM pacnpeicnCHHH SHEPTHH N0 CTENCHAM
cB0o00JIbI;

10. Knnaccuuyeckas craructyka boJsibmMana;

O 00~ Oy



IIpumep 3a0anus

Jas Texyuwero kourpoast TK3:
Koutpoabuan padora (KurP)
Tunossie 33124 A8 KOHTPOALHON paboThI

Buner 1

1. IBe rupu ¢ MaccaMu 2 KI' M 3 KT COGIMHEHb! HUTHIO W MEPEKHHYTHI Yepe3 611ok.
Haiit yckopenme, ¢ KOTOpbIM IBHXKYTCSl THPH M CHITY HAaTKEHHS HUTH. Tpenuem
H Maccoit 61oka npeHeOpeysb.

2. Uneanbnas Tennopas mammnna KapHo cosepiuaer 3a ofuH UMKI paboty 4 = 2,94
kJ[’K M OTAAET 32 LMK XOJIOAWJIBHUKY KomuyecTBo TeroTsl O = 13,4 kJIx.
HaiiTi k.n.a. MaluHel.

3. Paccrosinue mexny 3apsgamu +8 HKn u -6 HKn paBno 40 cM. BeruuciuThb
HanpsXKEHHOCTh W TOTEHUMAN MONs B TOYKE, JEKAleH MOCepeauHe MEXay
3apAaaMH.

4. Ia 3apspa no g = 10 Ka kaxaeiii HaxomaTcs Ha paccTosHuu 50 cMm Apyr ot
npyra. Kakyio paGoTy HyHO COBEPLIMTb, 4TOOBI CONM3HUTL X JI0 PaccTOSHUSA 5
cMm?

5. Kounencatop emkocTsto 2 Mk® 3apsbkeH 1o HanpsxeHus 20 B. Kakoi 3apsn
Oyner Ha obKkIafKax 3TOro KOHJEHCATOPa, ECJIM K HEMY MOJKIIIOYHTE MapaiebHO
NpYroi KOHAEHCATOp eMKOCTBIO 8 MK®D, 3apsxeHHbIH 10 HanpsbkeHus 32 B.
CoenuHeHbl 00KNaKH KOHIEHCATOPOB, HMEIOLIME Pa3HOUMEHHBIE 3aPAMbI.

buner 2

1. llap maccoii 1,5 kr kaTHTCA 0€3 CKONbKEHHs M0 MOPH30OHTAJILHOH IJIOCKOCTH CO
CKOpOCTBIO 5 M/c OnpenenuTh KHHETHYECKYIO SHEPIHIO 1Iapa.

2. Onpenenute Haubosee BEPOATHYIO CKOPOCTh MOJIEKYJ ra3a, MJI0THOCTh KOTOPOro
npu nasnenuu p = 40 klla cocrasut 0,35 kr/m’.

3. JIBa wapuka ¢ maccamu m = 0,1 r kaxabl# NOABELIEHbl B OAHOH TOYKE HA HUTAX
pauHoi 20 cm kaxnas. [lonyyuB 0AMHAKOBBIH 3apsjl, LAPHKH Pa3OLIHCh TaK, YTO
HuTH 06pa3oBany yron 60°. HaiiTi 3apsia Kaxaoro waphka.

4. lllapuk Maccoii 40 wmr, 3apsxednblii g0 3apsaa ¢ =107 Kn aswxerca co
ckopocteio 0,1 M/c. Ha kakoe paccrosHHe MOXET MPHONH3UTBCA LIAPHK K
NOJIOKHTENLHOMY TodeuHoMY 3apany q; =2 -10% Kn?

5. Koupencatop emkoctbio C; 3apsbked a0 nanpsbkenus U;=100B. Ilpu
napaiiesbHOM MOAKTIOHEHHH 3TOrO KOHJAeHcaTopa K He3apsmkeHHomy ¢ C2=35
Mk®, soabTMETp nokaszan obuuee nanpsmkenne U =20 B. Halitu C,.

Buner 3

1. Kakoe sapjcHMe CO3aeT KOMIPECCOp B KPACKOMYJbTE, €CH CTpYs KHAKOH
KPacKkH BbITEKaeT U3 Hero co ckopocthio 20 M/c. [TnoTnocts kpacku 800 Kkr/m’.

2.Macca m = 10 r kuciaopopa narpesacrcs ot rtemneparypst T, = 323 K no
Temneparypsl Tz =423 K. Haitn usmenenue surponuu AS, ecnu HarpeBaHHE

MPOHUCXOAHT HBOSQDHHCCKH .



3. Paccroaune mexy sapspamit ;= 180 ulln w ¢,= 720 ulkn pantio 60 cm
Onpenennti Touky na npsmoit, npoxojsieli wepes sapsyibl, B KOTOPOR HyHKIHO
MOMCCTHTDL TPCTHTT 3APsL, ITOOKI BCH CHETCMA HAXOIIACK 1) PABIIOBCCHH,

4. Haiiti duepruio cHereMnl  Tpex oJutiiaKoBbIX TOUCHIbIX sapsyon 1o q = 10 K,
PACHONOKCUNBIX B BCPUIHIAX PABHOCTOPOIHIICIO TPEYIOJABLIINKL CO CTOPOHOok 3 cMm.

5. Tnowans nnactin naockoro Bosynioro konacticatopa 1,1 ecM? , 3a30p Mesxy
HEMIE 3 MM, Duepris  3apsikeiinoro roiyicucaropa | mk/lk. Jlo kakoro
HANPSRKCHIA 3apsuken kouaeucarop?

Otuer no naGoparopuoii padore (OJIP)

YKazauus no ogopmnctnio oruera k saGoparopiioii padore.

Otyer odopMmaseTcs KaXIALIM - CTYACHTOM  HIAMBHAYaNLHO W JIOJKCH
CONEPXKATh:
HOMEp W HasBauue paboTbl, uenb paGoTbl, ATy BLINOJHCHHS, KPaTKOC OMUCaHUE
TEOPHH  H3Y4YaeMoro BOMpPOCA, OCHOBHLIC XAPAKTCPUCTHKH  M3MCPHTCIbHBIX
npuOOpOB, 3anMHCH Pe3yJAbTATOB MNPAMBIX W3MEpPCHHH W PacueTOB KOCBEHHbBIX
H3MepeHHii, opopmiieHHbIe B BHAE TaOAHULI, rpagHKKH MOSYYCHHBIX 3aBHCHMOCTEH
(ecnu  TpeOyroTCs), 3anuUChb BLIYHCIACHMH, MPUBOMSIIKAX K OKOHYATENbHOMY
pe3ynbTaty, pacyer OWKWOOK H3MEPEHHIT W OKOHYATCNbHbIH PE3y/NbTaT C YKa3aHHEM
OWHOKH H3MEPEHHS, BbIBOABI.

Bce rpadukn DOMKHBI ObITh BLIMONHEHBI HA MUAnWMeTpoBoH Oymare. [pu

pacyerax HeoOOXOAMMO HCMoNb30BaTh eAHHHULBI cHcTteMbl CH.
K kaxxnol s1abopatopHoit paboTe COAEPMHMTCA MepeucHb BOMPOCOB IJIsi 3aLUMTHI
nabopaTopHoi paboThl. '
ITpumep: JlaGopatopuas padora TPAIIYHPOBKA F'AJIbBBAHOMETPA
KoHTponbHbIE BONMPOCHI:
1. Yto o3Hayaer nporpaayMpoBath npubop?
2. Chopmynupyiite npasuia Kupxroga.
3. CTpejika rajipBaHOMETpa CTOMT Ha HyJNEBOM JeNcHMM Likansl, koraa R =0.
JlokaxKuTe 3T0, NPUMEHKB BTOpoe npasuio Kupxroga.
4. YTO HYXKHO CAENaTh, YTOObI OTKJIOHHThL CTPENKY rajbBaHOMETPA 10 NPEACNbHOro
3HAYCHMS LIKAIbI, €CIH OHA TYA HE OTKJOHMIACH MPH MAKCHMATILHOM 3HAUESHHH R?
5. e 6yaer HaxoauTLes crpenka npubopa, ecnu Ry =R2=0,a R # 0? Yto MOKET
MPOM30MTH C rajbBaHOMETPOM B TOM Cjlydac, CCli OJIC UCTOUMHHKA - NOCTATOYHO

oonbluas BeJuyuHa?

Onpoc no pasaenam (Temam):

1. TIpopomxiure onpejeiacHue: «DNCKTPOCTATHUCCKHM TnoJem
HABGIBACTC N s vis e ssnvasivanesss s R snuvemnenenn oy
2. Tlpopomxure onpeaeneiue:  «Hanpmkeiiocrblo  dJCKTPHUCCKOTO O

UTURUUTRRNS

HA3bIBAETCSH.....cvvnns werarisnnsrertenney ................................9

3, Kax nanpasien BekTop HanpsHKeiiocTH dJICKTPHHICCKOTO noJist
4. 3akod Kynoua (¢opmyJia H BXOJsLIHC B liCC BEJIHYNIDL);
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CpA3b BEKTOPA HANPSHKEHHOCTH 2 3JICKTPHUCCKOro MOJISt € MOTCHUHAIOM )
Anextpuyeckuii Tok. Cuna ¥ MIOTHOCTL TOKA;

3akon Oma (Bce BapHaHTbl);

Pabota u MowHocTh Toka. 3axoH JDicoyns-Jlenua;

1-¢ u 2-¢ npasuna Kupxroda ans pa3speTBACHHLIX LENCH;

Pedepar (Pdp)
Temsl pedeparos:

e

9.

DneKTpUYecKUe ABNEHUs B NPUPOJIE;

MCTOYHHKH TOKA M raibBAHUYECKUE DJIEMEHTHI;

Teopus MakcBenna v ee BIHAHHE HA Pa3BUTHE PUHKH;

M30TponHbIe U aHW30TPONHbBIE AUINEKTPHKH. CErHeTO3NEKTPHKH;

[lpoBoauuku. SIBneHue a3nexTpocTaTMyeckod WHAYKUMH. Pacnpenenenue
M30BITOYHOrO 3apsiaa B 3apsHKEHHOM NMPOBOAHHKE. DKpaHbl. 3a3EMJICHHE;
OCHOBHBIE 3aKOHBI MOCTOSIHHOTO TOKA;

Tok npoBoaumocTH B Mertayiax. OCHOBBI KTaCCHUYECKOH 3NEKTPOHHOH TEOpHH
3JIEKTPONPOBOAUMOCTH METAIIIIOB;

3akoH [Jxoynsa-Jlenua B auddeperumnansHold ¥ uHTErpasibHoH ¢opmax. 3akoH
Bunemana-®panua;

CBepxnpoBoAHMOCTb;

10.OnexTprueckuit Tok B razax. DNeKTPONpPOBOAHOCTE rasos. Monusauus mojekyn

razoB. HecamocrosiTensHblili razoBblil pa3spsa. YnapHas HOHM3alUUsa ra3os.
CamocTosTeNnbHblM ra3oBblit pa3psan U ero TMNbl. ['a3opaspaanas niasma.

Ilpumep 3a0anusn

Jas tekyuwero kourpons TK4:
Tecr

Bonpoc Bapuanmor omsema

HMHAYKUMOHHBIH TOK — TOK,
BO3HMKAIOWHIA B 3aMKHYTOM
NpoOBOAAIEM KOHTYpE, €CIiu
KOHTYp:

BpaUlacTCA B JICKTPHHECKOM NOJIE

HAaXo0AUTCA B MarHUTHOM MoJie

HaxXOAHTCA B NEPEMEHHOM MAarHuTHOM NoJjie

HAX0AHUTCA B SNCKTPHUYCCKOM Noae

MaruuTHslii
NpOU3BONLHO
MOBEPXHOCTD:

NnoToKk yepes
3aMKHYTYIO

onpeaenaeTcs ToKkamMu, nepeceKaloiiMil NOBEPXHOCTL

ONpPEACIACTCA BHYTPEHHHMH KPYTrOBBIMH TOKaMil

OnpeaenaeTca pHew M TOKaMu

paselt Hyno
Hanpasneuue cunol, npasoro BHHTA
JeAcTByIOUIEH Ha TOK CO OGypaBunka

CTOPOHbI MArHUTHOTO NONA
HaXOIMTCA 110 Npapuny:

Jlepoii pyki

npapoii pyku




OTuer no JaboparopHoii pabore (OJIP)

Yka3zauus no oopmiaeHuio otyera k nabopatopuoit pabore.

Oruer odopMAseTCSs KaM(AbIM  CTYACHTOM HMHAMBHAYaNbHO M JOJDKEH
cozepXKaTh:
HOMEp M HasBanue paboTbl, uenb paboTel, AATY BLIMOJHECHHMS, KPATKOE OMHCaHHE
TEOPHH M3YHAECMOro BOMPOCA, OCHOBHBIE XapaKTEPUCTHKM HM3MEPHUTENbHBIX
npuOOpoB, 3amMHUCH pe3yNnbTaToOB MPAMBIX HM3MEpEHMH M pPacyeToB KOCBEHHBIX
H3Mepenuii, ohopMIeHHbIC B BHAE Tabmuibl, rpaduKK MOMYyYEHHBIX 3aBHCHMOCTEH
(eccnu  TpebyioTcs), 3anuch BBLIYMCIEHMH, MNPHUBOAALIMX K OKOHYATEJIBLHOMY
pe3yJbTaTy, pacuer OWHOOK M3MEPCHHH ¥ OKOHYATENbHBIH PE3YbTaT C yKasaHHEM
OKHOKH U3MEPEHHS, BbIBODI.

Bce rpadmkn OMKHB GbITh BBINOSHEHBI HA MUUHMETpoBOH Oymare. Tlpu

pacyerax HeoOXOAUMO HCIOIb30BaATh €AMHHLIBI CHCTEMBI CH.
K xaxno#t nabopatopHoi pabore COAEpKHTCs MepedeHb BOMPOCOB Ul 3ALUMTHI
nabopatopHo# paboTsl.
Mpumep: JlaGopatopuas paGora OIPEJEJIEHHME OPU30HTAJIbHOM
COCTABJIAIOIWIEM HHIAYKLUUMU MATHUTHOIO TIIOJI1 3EMJIK U
[MTEPEBOJIHOI'O MHOXHWTEJIS TAHTEHC-I'AJIBBAHOMETPA

KoHTponbHbIE BONPOCHI.

1. YTO TakOE WHJYKLHS MArHUTHOrO M0JA?

2. TloyeMy MarHuTHas CTpeiKa OTKJOHAETCA MNpH MPOMYyCKaHHH TOka HEpeE3
KaTyLKy? '

3. Jlns uyero B Hayaje paborsl HEOOXONMMO YCTAHOBMTh KaTyUIKy TaHIEHC-
rajpbBaHOMETPA B MIOCKOCTH MAarHHTHOrO Mepunana 3emim?

4. Kak HanpasJjieHO MarHMTHOE M0JIe B LIEHTPE KPyroBoro npoBoJHHKaA C TOKOM?

5.  TloyeMy HampaplieHWE OTKJIOHEHHS CTPEJIKH MEHACTCS MpH H3MCHEHUH
MOJIAPHOCTH TOKA KaTYIIKK?

Onpoc no pasaenam (Temam):

1. IMo xakoMy MpaBujy HAaXOAWUTCA HaMpas/ieHHe BEKTOpa WHAYKUHH MarHUTHOrO
nons?

2. Cuna Amnepa. [To kakomy npaBu/ly HaXOAUTCs HANMPaBICHHE CHIIbL Amnepa?

3akod Buo-Capapa-Jlannaca. Cps3b HanpsuKEHHOCTH MAarHHTHOrO nons ¢

MarguTHOH MHIYKLHEH. '

MaruuTHblii notok. Teopema ["aycca st MarHUTHOrO MOJISt;

Cuna Jlopenua. [To kaxomy npaBuy HaXOAUTCS HAMPABJICHHE CHITbL Jlopenua?

3aKOH 2eKTPOMarHUTHOH HHAYKUMH Papanest;

CamouHaykuus. MHAYKTHBHOCTD,

DHeprusi MarHHTHOro MoJs;

Vpasuenus Makcsemia Ajisi 2MCKTPOMAriuTiOro nons (mudppepenunanpias u

uHTErpaibHbie POpMbI);

10. Konebarennuniit koutyp. ®opmyia Tomcoria.
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Pegepat (Pdp)
Temsl pedepaToB:

ot

9.

VCKOPHTEIH 3apsKEHHbIX YacTrll. Marierpon. Macc-cnekTpockonus;

3akoH MOJHOro ToKa W ero npumMenenue. Teopema ["aycca st MArHHTHOrO NOJs;
Tunsl MAarHeTHKOB: Oua- M napa- MarHeTHkH. COOTHOLIEHHE Mexay
MOSABNECHHAMM JIHA- W Mapa-MarHUTHBIX CBOHCTB BELLECTBA;

®eppomarnetuam. Touka Kiopu. Maruutheii  rucrepesuc. [puMenenus
theppoMarHeTHKOB;

KsautoBas npupona  ¢eppomarHeTnsma. MexaHnsmM  HaMarHH4HBaHHA
¢dheppomartueTHka;

SlBnenue 3MeKTPOMArHUTHOM MHAYKUMH: 3.4.C. MHAyKuuu. Ilpasuno JleHua.
OCHOBHOI1 3aKOH NEKTPOMArHHTHOM MHAYKLHMHU (3akoH Dapanes-Jlenua.);
DnekTpuueckuit  konebarenbHblii  KOHTYp. CBobGomnbie — konebaHus B
3NIEKTPHYECKOM KOHTYPE;

[lepemeHHBIH 3MEKTpUYECKHH TOK. XapakTEPUCTHKH [E€PEMEH-HOro TOKa.
MouHOCTb TOKA;

BonHoBoe ypaBHEHHE Ui 3JeKTPOMArHUTHOH BOJIHBL. OOBEMHas MIOTHOCTE
SHEPrUH NEKTPOMArHUTHOro nous. [Torok suepruu. Bekrop [ToHHTHHTa;

10. llIkana 3/MeKTPOMAarHUTHBIX BOJNH. Pamuo4acTOTHBIH M ONTUYECKMH AHANa3OH

3NEKTPOMArHMTHLIX BOJIH.

IIpumep 3a0anus

Jns tekywero koutpoas TKS:

TecT

Bonpoc Bapuanmer omeema

Yron Mexny MIOCKOCTAMHU
NpONyCKaHHs IBYX | yBenuuurcs B 2 pasa
nonsApu3aTopoB paseH 45°.
Ecnu yron yBenuuuTs B 2
pasa, TO HMHTEHCHBHOCTb
cBeTa, MNPOUIEIIEr0 uYepes
oba nosspu3aropa

YMEHbLUIHTCS B 4 paza
CTAHET paBHOM HYJIO
YMEHBLINHTCA B 2 pa3a

Yron nageuua gayda Ha | 0,71. (OtBer yka3aTh C TOUHOCTBHIO 10 COTBIX)
rpaHuduy [ABYyX Cpel paeeH
45°, yron npeaoMaeHusa -
60°, npu ITOM
OTHOCHTENLHBIA noka3arefb
npeaoMyieHHs COCTABNSET

[Tpu nepexoje coera u3 HanpasjieHHe pacnpocTpaHeHus
BaKyyMma (BO3/1yX) B KaKylo- | CKOpoCTb pacnpoctpaeniis

00 ONTUYECKH JUTMHA BONH DI

npo3paYyHyio cpeay (Bojuy, yacTtoTa konebanuii B ceeTopoii ponHe

CTEKJIO) OCTaeTCs
HEHU3MEHHOHM. ..




Oruer no aaboparopuoit paGove (OJIP)

Vrasanus no ogopatientino oruera k qaGoparopuoii paGore.

Oruer  0QOpMARCTCH  KONJWLIM - CTYJICHTOM  HIJIMBHAYAJILIHO M JIOJDKEH
CONCPRATS
uwoMep it uassanue paGornl, nednL paGoTsl, JATY BLITOJIICHHS, KPATKOC OnMucaHue
TCOPHI  HIYHACMOTO  BONPOCH,  OCHOBUBLIC  NXAPAKTCPHCTHKH ~ M3MCPHTEABHBIX
npudopoB,  3a0HCH  PE3YALTATOR  NPAMBLIX  H3MEpCHHiE ¥ pPacyeToB KOCBCHHBIX
uaMepenuii, ogopmacnunie B siae Tabanubl, rpaduK nosyuCHHbBIX 3aBUCHMOCTEH
(ccnt Tpebyrores),  3anHchL  BubIMUCHCHUii, OPHBOASALIMX K  OKOHYATEJNILHOMY
PE3VALTATY. pacuet ounlboKr U3MEpeHii 1 OKOHUATENLILIH PE3YJIbTAT C YKa3aHHEM
OWHOKH U3MCPCHITSA, BHIBOJbI.

Bee rpaduki a0mkibl GuiTh BbIONNEHBI HA MUAanMeTpoBol Gymare. [lpu
pacueTax HeoONOMMO HCNONL30BATL CAHHHLLI cHeTeMbl CH.
K kaxnoii naGopatopuoii pabote coaepkHTCsi nepeucHb BOMPOCOB Ui 3aLUMTBI
naGopatoproii paboTot.

Mpuntep: JlaGoparopuas paGora [IPOBEPKA 3AKOHA MAJIIOCA

KOHTpOJMbHbIC BONPOCHI.
1. Kakoli cBeT HA3LIBACTCA NNOCKONOAAPHIOBAHHBLIM?
2. B uem cocTouT ABNEHIe ABOIHOrO yHenpenoMieHus?

3. UYrto Takoe onTHueckas ocb? KakHe nnockocTH B KpHCTaJIe Ha3bIBAlOTCA
FNaBHbIMI?

4. ChopmynupyiiTe 3aKOHbl MOAAPHIALMH.
5. Vkaxute cnoco0bl NONy4eHus nonspH30BaHHOrO CBETA.

Onpoc no pasaenam (Temam):

1. EcrectBeHublii H MONApPH30BaHHbIH CBET;

2. 3akon Mamoca. 3akon Bproctepa (dopmyisl);

3. Hurtepdepenuns, ycnosie HHTEp(epeH IHOHHBIX MAKCHMYMOB;

4. Judpakuus. Ycnosue nudpakiHOHHBIX MAKCHMYMOB;

5. JlicnepcHs H ee NposBJICHHUS;

6. TennoBoe H3ny4YEHHE.

7. AOGCONIOTHO YEpHOE TeJO.

8. 3akon Credana-bosbumana.

9. 3akoH cmelueHHus Buna.

10. ®otosddext. Ypapuenne iinwreiina Ans puewnero Gorodddexra.

Pedepar (Pdp)
Temsl pedepatos:

1. Tlonock pasuoii Tonwuibl. Konsua Hoioroua. Tlpimenenne HHTEP(EPEHLHH B
TEXHHKe.

2. Jucnepcuonnblii cnexrp. [Tpumenenne aucnepeuu.



3. [Monspu3aius CBETA PH Cro OTPANKCIHH H NPCIOMIICIIHH.

4. Tlonuoe (suyrpemice) orpaxenue cpera. [lpeneswiniii  yros  nonworo
orpaxxenusn. CBETOBOADI.

5. Bpawenue nuockoctd  nonspusauuu.  Tlosspumcrpus. [MTpumencnue  w
HCMONBL30BalHE MONAPH3ALMH B HAPOIIOM XO3SIHCTBE.

6. Tlpumenenue srewtero goroddgexra B TEXIHHKE.

7. Buytpeunnii $oTo3ddext n ero npuMeHeHHs.

8. Jlasneuue csera. KantoBoe oObacteve AaBACHHMS CBCTA.

9. ®otoaddext B nonynposopnukax. dpdeir lembepa.

10. [Tonapu3auus Npu MPOXONACHHH CBETA “Epe3 HEKOTOPbLIC KPHCTAUIbL. 3akoH
Manioca.

lIpumep 3ad0anus

Jns Tekywero kouTpoas TK6:

Tunoskle 33241 A5 KOHTPOJIbHON paboThl.

Buner 1

L

3i

4.

HaiiTh MarHUTHBIH MOTOK Yepe3 MoWaAb MOMNepeyHoro ceueHus katyuwku (6e3
cepieuHHKa), MMCIOLCH Ha KaXIOM CaHTHMETpe JHHbl n = 8 BUTKOB. Pamuyc
cojleHoua r = 2 cM, cMna Toka B HeM [ = 2A.

[Myyox Genoro cBera MagaeT HOPMAIbLHO Ha CTEKJSIHHYIO MIACTHHKY, TOALUHHA
kotopoit d=0,4mkM. [Tokasarenb npenomaenus crexna n=1,5. Kakue MIHHBI
BONH, Jiexawue B mpeaenax suaumoro crektpa (ot 4-10% mo 7-10% mm),
YCHJIMBAIOTCS B OTPaK€HHOM nmyyke? YacTHua HaxOAMTCs B MOTEHUMANBHOH AMe
LHPHHOHN / ¢ GECKOHEYHO BBICOKMMH CTEHKAMH B OCHOBHOM COCTOAHMH. HaiiTu
BEPOATHOCTb HAXOXAEHUS YacCTULIbI B MHTepBane I/4 < x <//2.

HalTH nonHyr 3HEpruio, MOMEHT HMIYJbCa 3JEKTPOHA W €ro BO3MOXHbIE
MpOeKLUHH B BO3OYKIAEHHOM COCTOSIHWH 3d B aTOME BOAOPOJA.

Haiitu gedekt mMacc, JHEPrulo CBA3M U YACIbHYIO SHEPTHIO CBSA3M fpa a30Ta.

Buner 2

JlBe KkaTylikyd HamoTaHbl Ha oOwui cepaeyHuk. HalHTH WX B3aHMHYIO
MHAYKTUBHOCTD, €CJIM MPH CKOPOCTH U3MEHEHHWIl CHAbI TOKA B MEPBOHM KaTyLIKe
dl/dt = 3A/c Bo BTOpoii kaTywke unayktusioctd unayunpyercs Q[AC &= 0,3B.
Bel4ucanTh paanycbl NEpBLIX MATH 30H MpeHedst s ciayuas MJIOCKOH BOJHBL.
Paccroanue oT BOJHOBOH MOBEPXHOCTH 10 ToukH nabmonaeHus pasuo Im. Jlnuua
BosHbl A=5-10"m. dorou ¢ sueprueii 0,51 MaB B pesysnbTaTe KOMITOHOBCKOrO
paccesnus oriyionuacs na yron 180° .Onpeaenutsb A0MI0 SHEPrUK B NPOUEHTAN,
ocrasiuylocs Y paccesiioro ororna,

Haiitd nosnyio 3HCPruio U MOMCHT HMIYJLCA DJCKTPOHA B BO30YKACHHOM
COCTOAHMHM 3p B aTOME BOJIOPOJA.

Haiity ouepruio W Jjuidiy sosiibl horona, ucnyckaemMoro npH nepexone
2JICKTPOHA B aTOME BOJIOPO/IA CO BTOPOrO JIICPreTHUECKOro YPOBLHS HA Nepablii.



Buner 3

1. HanpsbkeHoCTh MarliiTHONO MONsl B LICHTPE KPYroBOro BHUTKA € MarHHTHBIM
MOMCHTOM po=1,5 AM? pasna 150 A/M. Onpenenure: 1) paguyc BUTKa; 2) cuiy
TOKQ B BHTKC.

2. CKONbLKO WTPHXOB Ha MM JuiHibE uMeeT audpakLHOHHAas pelleTka, eCili 3eeHas
nuns prytn (A=5461A) B cnektpe nepporo nopsaka HabuogaeTcs Moj yrjiom
0,33 panuan?

. Yron paccesuus ¢orona c aueprueit 1,2 MsB Ha cBOOOAHOM 2JIEKTPOHE 60°
HaiiTit suepruio paccesuuoro oToHa U 3JEKTPOHA OTAAYH.

4. 3a xakoe Bpems pacnanercst 1/4 HayanbHOrO KOJHYECTBA ANEp PaHOAKTHBHOrO

HYKJHJa, eCli nepuoj nonypacnana 24 yaca?

(V5]

OTuer no JaGoparopuoii pabore (OJIP)

Ykazauus no odopmIIeHHIO OTUYeTa K JlabopaTtopHoi pabote.

Otuer odopMAsSETCs Ka}uAbIM CTYAEHTOM HWHIAMBUAYAJBHO H  JOJDKCH
collepXaTh:
HOMEp W HasBaHWe paboTbl, Uenb paboThbl, AATy BBIMOJHEHHA, KpaTKOE OMHCaHHE
TEOPMH H3y4aeMOro BOMpPOCA, OCHOBHbIE XapAKTEPUCTHKH ~ H3MEPHTEIBHBIX
npubOpOB, 3aMMCH PpE3yNbTAaTOB MPAMBIX M3MEPEHHH W PpacyeTOB KOCBEHHBIX
H3MepeHHii, ohopmIeHHble B BUAE TabauUbl, rpaguKH MONY4EHHBIX 3aBHCHMOCTEH
(ecnu TpeOyiloTCst), 3anMChb BbLIYMCICHHH, NPUBOAALIMX K OKOHYATEIBHOMY
pe3yJIbTaTy, pacyer OWHOGOK U3MEPEHHIt W OKOHYATENbHBIH PE3YNbTaT C yKasaHHEM
olKuOKH U3MEPEHHS, BbIBOJBI.

Bee rpaduku JOMKHBI ObITh BbIMOJHEHB! HA MunuMerpoBoi Oymare. [Ipu

pacyerax HeoGXOAMMO HCMONb30BATh eAMHULbI cHeTeMbl CH.
K kaxnoii nabopatopHoil paboTe COAEPXNUTCS MepeyeHb BOMPOCOB JUIA 3ALLHTHI
nabopaTtopHOH padoThI.
[pumep: Jlaboparopuas pa6ota BHELIHUH ®OTOIPPEKT

KoHTpoabHbIE BONPOCHI

1. Yro takoe ¢poron? Hanuimre Gopmyiibl ro XapakTepHCTHK;

2. laiite hopMyanpoBky BHelnero goroaddekra;

3. UTO npoMCcXOAUT € OTOHOM, MaJaloLIMM Ha MPAHHLLY MCTAIA;

4. YTO MpPOMCXOAMT C DJICKTPOHOM B MCTaIe TMOCIAE €ro B3aUMOAEHCTBHA C
dororom? :

5. Yro nasniBactcs paGoroii Buixoaa? Yost 910 XapaKTepHcTHka?

6. Jlaiite onpejesnciue KpacHoi rpaHuibl ¢oroadpeira;

7. Uro Takoe TOK HachiueHus?

8. Jlns yero HyaKio 3anupaloliee nanpsicenne?

Onpoc no pasaesnam (Temam)

1. Yro Takoe Bosbl ae bpoiisn?
2. Oddexr Komnrona. Paccesnniit QoToln H aekTpoll oraaiu?



3
4.
5.
6.
7
S.
9.
1

0.

TyuuensHblii 3peKT:

CTpoeHiie aToMa BOAOPOAA. DHEPreTHUCCKHE YPOBIH;
Bo301ib! H DEpPMHOHbI — UTO K HHM OTHOCHTCA?
[Moctynatsl bopa;

DAEKTPOHHAS H ABIPOYHASA MPOBOAHMOCTb;

CsoiicTBa aTOMHOTO A0pPa;

[lepuon nomypacnana. Y paBHEHHA G- H B-pacnanos;
HedexT Macchl.

Pegpepat (Pdp)
Tewmel pedeparos:

:b-bJI\J..—.

3.
6.
7.
3.
9.
1

0.

Dddext Basunosa-UepeHkoBa H ero NpUMEHEHUE B saepHOH Qu3smke;
K uctopuu otkpeiTHs 3¢ dexra KomnToua;

Slenenue ceepxnpoBoaHMOcTH H 3gdexT Kynepa;

JIudpakunsi peHTIEHOBCKHX JyueH U ee MPHMEHCHHE B PEHTTEHOCTPYKTYPHOM
aHalH3€e U PEHTIeHOBCKO#H CIIEKTPOCKOMUHK;

Tonorpadus — HCTOPHA OTKPLITHS U €€ NPHMEHEHHE;

SlnepHbIi MarHUTHbIA PE30HAHC U €ro NPHMEHEHHE B TEXHHUKE;
[1po6neMbl SAEPHOH SHEPTETHKH Ha COBPEMEHHOM 3Talle;

ATOMHAs M sIepHas JHEPreTHKa CEroHs U 3aBTPa;

SinepHble peakuuH B HAYKe H TEXHUKE;

[Tpo6seMbl TEPMOSIIEPHOTO CHHTE3A.

[MpomeskyTouHas aTrectauns OMI:
Bonpocs! K 3k3ameny (1 cemectp)

OO NAY AW

S

11.
12.
13.
14.
15.
16.
| b7

18.

Cucrema otcuera. CKOpPOCTE.

YCKOpEHHE H ero COCTaBJIAIOLLHE.

Yrnosas CKOpOCTb H YIJIOBOE YCKOPEHHE.

3akoHbl HbloTOHA.

HeunepuuansHble cucteMpl otcyeTa. CHilbl HHEPLMH.

3aK0H COXpaHEeHHUs UMMYJibca.

PaGota cusl.

KouHcepBatusHble cuiibl. [ToTeHUHaNbHAsS DHEPTHsL.

3aKOH COXPAHCHHUA NOJIHOH MEXAHUUYECKON SHEPrHH.

Teopema LlTelnepa.

Kunernyeckas sHeprus Bpawalouierocs Tena.

OCHOBHO# 3aKOH AMHAMHUKH BPaLLATE/NbLHOrO ABHIKCHHSI.

3aKoH COXpaHEHHst MOMEHTA UMMYNbCA.

YpaBHEHHE COCTOAHMS HACAILHOrO rasa.

OcHOBHOE ypaBHEHHE MOJICKYSIPHO-KHHETHUECKOH TCOPHH HACAIBHBIX Ma30B.
3akon Makcaesuia 0 pacnpeiesieut no CKOpoCTAM TENaoBOro JABHMKCHH.
Cpentee Yueio CTONKHOBENHIE U cpeaisia Hia ceoboanoro npodera MONEKy.
BuyTpeHHss 3Heprus CuCcTeMbl.



19. PaGota rasa npu ero pacuinpeiuu.

20. TlepBoe Ha4aJIO TEPMOJUHAMMUKH U €rO MPUMEHEHHE K H30IpoLeccam.
21,

TennoeMKoCTh HACATLHOIO rasa.

22. Kpyrosoii npouecc (Lukm).

23,

Lukn KapHo.

24. OnexTpuucckuii 3apan. 3akoH COXpaHEeHHs NEKTPHYECKOro 3apsa.

25,

B3aumopneiicteue 3apsanos. 3akon Kynona.

26. Onekrtpuyeckoe none. HanpsxeHHOCTb noss.

27. DneKTpUYCCKHit NUNOJb.

28. Tlorox BexTopa HanpsxeHHOCTH. Teopema Ocrtporpaackoro-I aycca.
29. Tlorenuman anekrpuyeckoro noss. Pabora no nepemeleHHio 3apsaaa.
30. DnekTpuyeckoe rnoJse B AUIJIEKTPUKE.

31. [lpoBoanukH B anekTpu4eckom none. Emkocts. Konnencaropsl.

32. DOHeprus 3AEKTPOCTATHYECKOro MoJsl.

33,

OnekTpuyeckuit TOk. CUna U NIOTHOCTH TOKA.

34. 3akon Oma ast OAHOPOJHOTO NMPOBOJIHHKA.

35. CTOpOHHHE CHIIBI.

36. 3akon OMa a1 HEOJAHOPOJHOrO yyacTKa LiernH.
37. PabGorta 1 MouwHOCTh TOka. 3akoH Jlxoyns-Jlenua.
38. TlpaBuna Kupxrocga nis pasBeTBIEHHBIX LENEN.

Ts
1.

(U8 ]

iMmoBBIE 3aJa4YH

MaxoBHK Bpaliaercsi ¢ yrioBoi ckopoctbio 180 06/MuH. C HEKOTOPOro MOMEHTa
BPEMEHH OH Ha4all TOPMO3UTBLCA C YIJIOBBIM YCKOPEHHEM 3 pan/c*. Yepes kakoe
BpeMsi OH ocTaHoBHTCA? Kakoe 4Mcno 060poToB OH MpH ITOM COBEpIUNT?

. Teno maccod 4 Kr U3 COCTOSIHHUS IOKOsS HAYUHAET CKOJIB3HTbL I10 HaKJOHHOH

[JIOCKOCTH BBICOTOH 0.5 M M JUTHHOH 1 M H MPOXOAMT K OCHOBAHHIO HAKJIOHHOH
MJIOCKOCTH CO CKOPOCThIO 2,5 M/c. HalTh k03 PHUMEHT TPEHHS TeNa O MIOCKOCTL
M KOJIMYECTBO TEMJOTHI, MOJY4YEHHOH NPH TPEHUH

. B 6annoHe Haxonutes ras npu temnepatype 17 °C. Bo ckonbko pa3 yMEHBLIHTCA

napsienue rasa, ecnu 40% ero BbliizieT W3 6ajiioHa, a TeMneparypa MOHH3UTCA Ha
10 °C?

. B 3akppbiToM cocyne 06beMoM 25 J1 HaXONUTCS 60 r xucnopona # 300 r aprona .

Jlasneuue cmecu 0,5 MITa. Haiiti Temnepatypy W MOJIAPHYIO MaccCy W NJIOTHOCTb
CMECH.

. JIByXaTOMHDIH ra3z B KOJMUCCTBEC 2 MOJIb HArpeBAIOT MPH MOCTOAHHOM O0BeMe 110

Temneparypbl 289 K. onpeneauTh KOJH4ECTBO TEMJIOTEI, KOTOPOE HEoOXOoAHMO
COOBLIUTE a3y, 4ToObl YBEJIUYHTH €ro AaBJICHHC B 3 pasa.

6. JIByXxaToMHOMY ~rasy —COOOLIEHO  KOJHUECTBO reotsl 2,093 kbx. [a3

paciuupsercs M300apuUECKH. HaiiTn paboTy pacluHpeHHs rasa

7. JlBa ONMHAKOBBIX 3apKEHHDLIX LIAPHKA, PACMONOKCHHBIC Ha PpAcCTOAHHH

r=0,2 M, B3aHMOZICHCTBYIOT C cunoit 1 MxH. JIo Kakoro noTeHUHANA 3apsKCHDI
LIAPHKH, ecu ux Auametpbl D = 1 cm?

. Kougencarop emkoctbio 4 Mx® 3apsmkeH 20 nanpsokennst 10 B. Kaxoil 3apsn



GyaeT Ha o6KNAAKAX HTOrO KOMACHCATOPA, CCMK K 11eMY MapaienbHO MOAKTIOUHTE
APYroif KOHACHCATOP EMKOCTLIO 6 MKD, 3apsxeiiblii 1o nanpsokenus 20 B ?
CocnuncHbl 00KIANKH KOHJACHCATOPOB, HMCIOIHC OJIHOMMCHIILIC 3apAbL.

9. BonbT™eTp, moaKmouenubit k ucrounuky Toka ¢ IJIC =120 B u suyTpeitium
conporusnenuem r=500 Owm, noka3piBact 118 B. Haiith BHyTpeHHee
CONPOTHBACHHE BOABLTMETPA.

10. AKKyMynsTop ¢ BuyTpeHHum conporusieiiunem r= 0,08 Om npu Toke [} = 4 A

OTAAeT BO BHEUINIOW enb MoutnocTs Py = 8 Br. Kakyio MOLUHOCTh OTAACT OH BO
BHCUIHIOW l1eNb NpH Toke I = 6 A?

TMpomexyTounas arrecrauns OM2:
Bonpockl K 3K3ameny (2 cemecTp)

MaruuTtHoe none. Bektop HHAYKUHH MarHUTHOrO MOJIA.

Cunsl AMmnepa.

3akon buo-Casapa-Jlannaca. HanpskeHHOCTb MarHHTHOrO MOJIS.

3aKoH MOJIHOTO TOKA JUIsi MAarHHTHOrO TOJs B BaKyyMe.

MaruuTHbli notok. Teopema ["aycca ans MarHMTHOrO MoJA.

Cuna JlopeHua.

SIBnenue Xonna.

SIBneHue NEeKTPOMarHHTHOM HHAYKLUHH.

Camounaykuus. MHIyKTHBHOCT.

DHeprus MarHUTHOTO MOJNA.

MarsuTHbIE MOMEHTBI ATOMOB.

12. MarHuTHOE [10Ji€ B BELLECTBE.

13. HanpsxeHHOCTh MarHHTHOIO nons. OTtHOCHTENBHAN MarH1WTHas
NPOHHLAEMOCTb.

14. OcHoBbl TEOpHM Makcpesuia A 31EKTPOMArHUTHOrO MOJIA.

15. KonebarenbHblH KOHTYP.

16. CBoOoaHble He3aTyXalolue KojaedbaHus.

17. CaoGoaHsble 3aTyXaioline KonebaHus.

18. BonHoBble MpOUECChI.

19. DaekTpoMarHMTHbIC BOJHBL.

20. DHeprus 1EKTPOMArHuTHLIX BOJII.

21. CseTtoBhbl€ BOJHbL.

22. Wurepdepenurs CBETOBLIX oA, KKorepenTHocTb H €€ OCYLUECTBNEHHE.

23. Jludpaxumsa csera. [punuun MNoiirenca-dpenens. Meron 3on Ppenens.

24. Judpakumus Ha Kpyrjom OTBEPCTHH W JIHCKE.

25. Dorordderr.

26. Macca u umnyanc dorona. Jipoicraennas NpPHPOLA CBCTA.

27. Jlpo#crennad KOpnycKyjsipio-sojnosas npupoaa MHKPOOOBEKTOR.

28. BepoarnocTibiii eMpics Bos e bpoitis.

29. CootHoueHue HeonpeacienocTei.

30. ¥Ypasuenue llpeaunrepa.

31. Tyuuennuniit agderr.
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32.
33.
34.
35,
36.
37.
38.
39.
40.
41.
42.

AToM BOAOpOAA.
MexaHWYeCKHii U MarHHTHBII MOMEHTBI 2JIEKTPOHA B aTOME.

TTpUHUMI TOX/CCTBEHHOCTH MUKPOUACTHLL. bo30oHbl H (epMUOHbL.
[ToHsTHE O KBAHTOBLIX CTaTHCTHKaX Boze-DitHwreiina n ®epmu-Jlupaka.
DNEKTPOHHO-ALIPOYHON MEPEXO.

OcHOBHbIC CBOHCTBA M CTPOCHHUE sA1pa.

DHeEprus CBA3M aAep.

SlnepHble CHIIBL.

Slnepuble peakuuu. Llennoi npouecc aeneHus saep.

TepMosinepHblie peaKiuHH.

PannoakTHBHOCTb.

TunoBblie 320241 K IK3aMeHY

L

L)

9.

MaruuTHbIH TOTOK 4Yepe3 3aMKHYTBIH MMpOBOAHMK conpoTuBieHHeM 0,5 Om
paBHOMepHO yBenuuuiacs ¢ 4 B6 mo 12 B6. Kakoit 3apaa mpouwen 4epes
nonepeyHoe ceyeHue NpPoBOJHHKA?

. Dnextpon ¢ sHepruei 300 3B nBHkeTCA NEPNEHAUKYNAPHO JIMHUAM HHIYKLUHH

MAarHUTHOTO TOJst ¢ HanpskeHHocTeio H = 465 A/M. Onpenenuts cuiy JlopeHua,
CKOPOCTb M PaiiyC TPAEKTOPHH 3JIEKTPOHA.

. TInockoBbINyKnas JuH3a ¢ R =4 M BbIIYKIIOH CTOPOHOMH JIEXKHT Ha CTEKJISHHOH

IJIaCTHHE. Onpe,uenn'rb JUIMHY BOJIHBI Majarwolero CBerd, CCJIH panuyc nAaToro
CBETJIOr0 KOJIblLA B OTPa*KEHHOM CBETE PaBCH 3 MM.

. OnpenenuTs paiuyc nstoi 30Hbl DpeHens, ecnu paauyc BTOPOH 30HDI Openens

JUISi TIJIOCKOTO BOJIHOBOrO )pOHTA 2 MM.

. DHepreTHyeckas CBETMMOCTH uepHoro tena Re = 10 kBT/M? . onpenenuTs JUIHHY

BOJIHBI, COOTBETCTBYIOLLYIO MaKCUMYMY CreKTpaJIbHOM MJIOTHOCTH
JHEpreTHYeCKOH CBETHMOCTH 3TOrO Tesa.

_Kakoe kOAMuYecTBO 3Hepruu c 1 cM? MOBEPXHOCTH 3a | C H3JIy4aeT 4epHOE TENO,
P

€CllY M3BECTHO, YTO MAKCHMAJIbHAs CIEKTPATbHAS MJIOTHOCTh €r0 SHEPreTH4ECKOH
CBETHMOCTH NPUXOJUTCS HA JUIHHY BOJHBI 484 HM?

. Kanuii ocseutaercs ceerom ¢ anuHoi BonHbl 400 M. Onpenenuts HaiMEHbLIECE

3a/iepkuBaloOLIEe HANpsKeHHe, MPH KOTOPOM (DOTOTOK MpeKpalliaeTes. Pabora
Beixona 2.2 3B.

. Kpacuas rpaunua doroaddexra Ao = 500 um. Onpenenuts : 1) paGoTy BbIXOAA

3JEKTPOHOB M3 3TOr0 METauIa; 2) MaKCHMalbHYl0 CKOPOCTb JJIEKTPOHOB,
BbIPbIBAEMBIX H3 MeTa1a cBeToM ¢ A = 400 HMm.

HaiiTy 2Hepruio  # AJNMHY BOJIHBI (POTOHA, HCMYCKAEMOro MpH MNEpexone
3/IEKTPOHA B aTOME BOAOPO/A € BTOPOro SHEPreTHYECKOro YPOBHSA Ha NEPBbIit.

10. 3a kakoe Bpems pacnajercsa 1/4 Ha4yanpbHOrO KOJHWYECTBA SAACP PANHOAKTHBHOIO

HYKJIMJA, €C/IM Mepruojl noaypacnaja 24 uaca?



