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1. Heap, 3a1a4M ¥ IVIAHUPYEMbIe Pe3yJIbTAThI 00YYEeHHUs 10 JUCHUIIIMHE

[lenpto  ocBoeHUs AUCHUIUIMHBI — «Du3nMka»  ABISETCS  CO3JaHUE Y
00ydJaromuxcsi OCHOB JOCTAaTOYHO HIMPOKON TEOPETHYECKOU MOJTOTOBKU B 00JIACTH
(bU3UKH, TIO3BOJISIONIEH OpPHUEHTHPOBATHCS B TMOTOKE HAYYHOH M TEXHHUYECKOM
uHpopManmu u oOecrneurBaIIei WM BO3MOXXHOCTh HCIIOJB30BAaHUS HOBBIX
(bU3UYECKUX MPUHIMIIOB B T€X 00JIaCTSIX, B KOTOPHIX OHU CIICIIUATU3UPYIOTCS.

3amauaMy  TUCIWIUIMHBI  SBJISIFOTCS: MW3YYCHHE OCHOBHBIX (PU3MUYECKHUX
SIBIICHUI;

oByajicHue (PyHIaMEHTAIbHBIMHU MOHATHIMH, 3aKOHAMHA U TEOPUSIMHU (PU3HKH,
a TaKXKe MEeTo/IaMU (PU3UIECKOTO UCCIICTIOBAHNS,

OBJIQJICHUE TNpPUEMAMU W METOJIAMU PEIIEHUsS KOHKPETHBIX 3aJ1ad U3
pa3TUYHBIX 00JacTe (PU3HKHY;

dbopMupoBaHHE HABBIKOB IPOBEIACHUS (PU3HMUECKOTO IKCIEPUMEHTA, YMEHUS
BBIJICJIUTh KOHKPETHOE (PU3MUECKOE COJiepKaHWe B MPHUKIAIHBIX 3a1adax OymayIieH
JICSTEIBHOCTH

KoMnereHunu 1 MHIMKATOPBl, (popMuUpyeMble y 00yHaromuxcsl:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIHN KOI[ W HAMMCHOBAHUEC HHAMUKATOPA

OIIK-1 — Croco0eH HCIoIb30BaTh
ITOJI0KEHUS, 3aKOHBI X METO{bI
€CTECTBEHHBIX HayK U MAaTeMaTUKH IS
peuieHus 3a/1a4 MHXCHEPHOU
IEeITEIbHOCTU

OIIK-1.2 — JleMoHCTpHpYET 3HAHUS MTOJIOKEHHIH,
3aKOHOB U METOJIOB €CTECTBEHHBIX HAyK

2. Mecto aucuuninHbl B cTtpykrype OIl
[IpenmecTByronye AUCUUIUIMHBL (MOAYJIH)__ HET
[Tocnenyromue aqucrumuinabl (Momymu) _ T'HA

3. CTpyKTYypa M cofep:KaHHe AUCHUILTUHbI
3.1. CTpykTypa IMCUMILINHBI

J1iist ouHOM hopmbI 00yUeHUs

Bun yuebnoii paboThl Bcero | Bcero CemecTphbl

3E 4acoB 1 2
OBIAA TPYAOEMKOCTD JUCLHHUIIJIMHBI 12 432 252 180
KOHTAKTHASI PABOTA* - 210 106 104
AYJIUTOPHAS PABOTA 4.82 174 84 90
Jleknuun 1,94 70 34 36
[IpakTrueckue (CEMUHAPCKUE) 3aHATHUS 1,94 70 34 36
JlabopaTopHble pabOThI 0,94 34 16 18
CAMOCTOSATEJIbHAS PABOTA OBYUAIOIIEI'OCA 7,18 258 168 90
[IpopaboTka yueOHOTO MaTepuana 5,18 186 132 54

KypcoBoit mpoekt - - - -




Kypcosas padota

[ToaroroBka K NpOMEKYTOYHOM aTTECTAlUN

36 36

HpOMC)KYTOIIHaSI aTTccTanusd:

3.2. Conep:xkanve IUCHUILUIMHBI, CTPYKTYpPHPOBaHHOEe IO pa3jejaM M

BU/1aM 3aHATHH

Pazpenbl Pacnipenenenue @opmbl 1 | THAEKCH HHANKATOPOB
JUCIIUILINHBI 2 TPYIOEMKOCTH BUJT bopMupyeMbIx
§ 110 BH/IaM y4eOHOM paboThl | koHTpOIIS KOMIICTEHIUH
o : te)
" | elE| e B
Pazpgen 1: 66 10 6 10 40 TK1 OIIK-1.2-3
duznyeckue 8%2%%}53’
OCHOBBI .
KJIACCHYECKOH U
PENATUBUCTCKOM
MEXaHUKA
Pazpnen 2: 64 10 4 10 40 TK2 811'}15115537
MonexkynapHaas -l.z-
(bmgml; OITK-1.2-B
TEPMOIMHAMHUKA.
Pazpnen 3: 86 14 6 14 52 TK3 811_111511533,
DIIEKTPUUYECTBO ORI 2B
DK3amMeH 36 36 oM1 OIIK-1.2-3
OITK-1.2-Y
OIIK-1.2-B
Hroro 3a 252 34 16 34 168
1 cemectp
Paznen 4. 50 12 8 12 18 TK4 811_1111511223
Marzerusm OLK 125
Pasgen 5: 48 12 6 12 18 TK5 8;1}1((112233,
Onruka. OLK L 2B
Pa3pgen 6: 46 12 4 12 18 TK6 8;1}1((112233,
IIEMEHTHI -1.2-
KBaHTOBOUN (PM3UKH. OIK-1.2-B
OCHOBBI aTOMHOU U
AIepHON (U3HKH.
DK3aMeH 36 36 OM2 OIlK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
Hroro 3a 180 36 18 36 90
2 ceMecTp
HUTOI'O 432 70 34 70 258




3.3. Conep:kaHue IMCUUIIMHBI

Paznen 1. ®usnyeckre OCHOBBI KIACCUYECKOW M PEISITUBUCTCKON MEXAHUKH:

[Tpenmet dpuszmku. Ousndeckre OCHOBHI KJIacCHUECKOW MexaHnku. KuHemaTtuka
MarepuanibHo Touku. Cucrema otcuera. CKopocTb. YCKOpEHHE U €ro
coctapisitone. JIBukeHue Tena, OpOIIEHHOro MOJI YIJIOM K TOPU3O0HTY. YTJOBas
CKOpPOCTh M YTJIOBOE YyCKOpeHHe. J[MHamMuKa MarepuaibHOM TOYKHU. IIepBhiil 3aKoH
Herorona. Macca u cuibl. Bropoii 3akon Hetotona. Tpertnii 3akoH HproToHa. 3akoH
JBM>KCHUSI LIEHTpA MHEPIUU cUcTeMbl. HenHepuuaibHble cucTeMbl oTcueTa. Cuibl
uHepuu. Pabora u sHeprus. 3akoHbl coxpaHeHus. OCHOBHbBIC MPEACTABICHHUS O
3aKOHAX COXpaHEHHUsA. 3aKOH COXpaHeHusi wumnyiabca. Pabota u  sHeprus.
KoHcepBaTuBHBIE CUIIBL. 3AKOH COXPAHEHUS MOJHOW MEXaHWYECKOW AHEpPruu. Yaap
aOCOJIIOTHO yHPYIruX Tell. Yap aOCOMIOTHO HEyNmpyrux Ten. Jluccumanusi SHEpruu.
JlnHaMuka BpamarenbHOro ABMXKEHUA. MomeHT wuHepuuu. Teopema IllTelinepa.
Kunernueckas sHeprust BpauieHus tena. MomeHT cuibl. PaboTa no BpallleHHIo Tena.
OCHOBHOM 3aKOH JWHAMHKM BpAIIATEIBHOIO JBMKEHMSA Tena. OmnpenesieHue
MOMEHTA UMITYJIbCA. 3AKOH COXPAaHEHHs] MOMEHTA UMITyJbca. [I[puMeHeHrne 3aKOHOB
JTAHAMUKN TBEPAOTO TeJa. DJIEMEHThl MEXaHUKH >KUIAKOCTEN W ra3oB. JlaBieHue B
JKUJIKOCTH U ras3e. YpaBHEHHUE HEPA3pbIBHOCTU. YpaBHeHUE bepHysuu. Bs3kocTs.
JlamuHapHblii ¥ TypOYJIEHTHBINM PEXKUMBI TEUEHUS >KUIKOCTeH. JIBmkeHue Tenm B
KUJKOCTSIX U razax. OCHOBBI PEIATHBUCTCKON MEXaHHMKH. DJIEMEHThI CIEHUATbHON
Teopun OTHOCUTENbHOCTH. [IpeoOpazoBanus ["amuies. MexaHWYECKUUA MPUHIIMIL
OTHOCUTENIBHOCTU.  llocTynmaTel  cnenuanbHOM ~ TEOPUM  OTHOCUTEIIBHOCTH.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. [Ipeobpa3zoBanus Jlopenna.
OAHOBPEMEHHOCTh COOBITUM B pa3HBIX cHCTeMax oTcuera. JlJinHa Ten B pa3HBIX
cucTeMax oTcyeTa (COKpauleHUWe IuHbI). J[MUTEeNTbHOCTh COOBITMH B pa3HBIX
CUCTeMaxX oOTcyeTa (3aMeljieHHue BpeMeHM). PelsSTUBUCTCKUNM 3aKOH CIIOXKEHUS
ckopocTed. MHTepBal MEXIy COOBITUSIMU. PeNITUBUCTCKOE BBIPAKEHUE IS
uMITyJbca. OCHOBHOM 3aKOH PENIAITUBUCTCKOW JUHAMUKHU. 3aKOH B3aMMOCBSA3U MACChI
Y DHEPTUH.

PA3JIEJI 2. MonekyiaspHas GU3NKA U TEPMOJIUHAMUKA

OcCHOBBI MOJIEKYJISIpHOM (pU3MKK U TepMoauHAMUKU. OCHOBBI MOJIEKYJISIPHOM
¢uzukn. CTaTUCTHUECKMM W TEpPMOJAMHAMUYECKUMH METOAbl  HMCCIEIOBAHUS.
[TapameTpbl COCTOSIHMS BEIIECTBA. YPABHEHHE COCTOSIHUS MACAIBHOTO Trasa.
OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH HICATIBHBIX Ia30B. 3aKOH
Makcgsemna 0 paclnpeneneHud 0 CKOPOCTSM — TEIUIOBOTO  JBHYKCHMS.
bapomerpuueckas ¢opmyna. Pacnpenenenne bonbimana.  CpenHee  4ucio
CTOJIKHOBEHHMU U CpelHsAs JUIMHA CBOOOJHOTO Mpobesia MoJieKys. SIBieHus nepeHoca
B rasax. PeasibHble ra3sl. YpasHeHnue Bau-nep-Baanbsca. M30TepMbl peasibHBIX ra3oB
Y UX CPAaBHEHUSA C TeOpeTHUYeCKUMHU. OCHOBBI TEPMOJVHAMUKHA. BHYTpEHHSS SDHEPTUS
cuctembl. Temota u pabora. Pabora raza npu ero pacmupenuu. IlepBoe Hayano
TEPMOJMHAMHUKHA M €ro NPUMEHEHHE K M30IpoueccaMm. TernoeMKoCTh MIAEaIbHOIO



raza. Kpyrosoii mporecc (muki). OOpatumpie W HeoOpaTtumble mporecchl. [k
Kaphno. OuTponus. Bropoe Hauano TepMoIMHAMUKHY.

PA3JIEJI 3. DinekTpuyecTBo

DJIEKTPOCTAaTUKA. JJIEKTPUUECKOE IOJIE€ B BaKyyMe. OJIEKTPUYECKUN 3apsi.
3aKOH COXpaHEHHS DJIEKTPUYECKOTrO 3apsna. Bi3aumMmopnencTBue 3apsigoB. 3aKOH
Kynona. Dnektpuyeckoe mnoje. HanpsskeHHOCTh TOJIS. DJIEKTPUYECKUNM JTUIOb.
[Torennuan snektpuyeckoro mnoisa. [loTOk BekTopa HampspKEHHOCTH. Teopema
Octporpaackoro-I'aycca. Ilpumepsl BBIYMCIEHUS D3JIEKTPOCTATUYECKUX TOJIEH C
nomomplo Teopembl Octporpanckoro-I'aycca. JIM3JIEeKTpUKM W NPOBOAHUKUA B
AIIEKTPUYECKOM MoJe. Buapl monspusauuy JUAIEKTPUKOB. DIEKTPUUYECKOE MOJIE B
nuanekTpukax. [lonspuzoBanHocTs nuanekTpuka. Teopema Octporpanckoro-I'aycca
JUISL BJIEKTPOCTATHYECKOTO OISl B JUAJIEKTPHUKE. Y CIIOBUS Ha TPAHMIIE pasjera IBYX
TUAJIEKTpUUECKUX cpel. CerHeToaneKTpuku. 1IpoBOJHMKHM B 3JIEKTPOCTATHYECKOM
nosie. OJNEKTPOEMKOCTh YEIWHEHHOro mnpoBoAHMKa. KoHzueHcartopsl. OHeprus
IIEKTPOCTATUYECKOTO MOJIsl. [I0CTOSHHBIN 2JEKTPUYECKUNA TOK. 3AKOHBI IIOCTOSIHHOTO
TOKa. DJEKTpHYecKuil TOK. Cwiia U IUIOTHOCTh TOKa. 3akoH OMa /i OJHOPOJHOIO
npoBogHuka. CTopoHHME cuibl. 3akoH Oma Ui HEOJHOPOAHOIO YYacTKa LIETH.
Pa6ora u wmomHocTth ToOKa. 3akoH JDxoynsa-Jlenna. Krnaccuueckas Tteopus
ANEKTPOINPOBOIHOCTH MeTaioB. [IpaBuna Kupxroda nis pa3BeTBICHHBIX LIETIEH.

PA3JIEJI 4. Maraetusm

DJleKTpOMarHeTu3M. MaruutHoe nojie B Bakyyme. MarHutHoe mnosie. Bekrop
MHAYKIUM MarautHoro mnoisisi. Cunbel  Amnepa. 3akoH  buo-CaBapa-Jlamnaca.
Hanpsk€eHHOCTh MarHWTHOTO NOJIA. 3aKOH IOJIHOIO TOKAa JJII MAarHUTHOTO IOJISI B
Bakyyme. MarnutHblii notok. Teopema ['aycca mnsi maramutHoro mons. Cuna
Jlopenua. IlpyHUMD OEWCTBHUS LUKIWYECKUX YCKOPUTENIEH 3apsDKEHHBIX YacCTHIIL.
Senenne Xosua. SIBaeHUWE ANEKTPOMArHUTHONM HMHAYKIUU. CaMOWHIYKIIUS.
MHAyKTUBHOCTh. ODHEpPrusi MarHUTHOrO TMOJs. MarHuTHoe Ioje B BELIECTBE.
MarauTHele MOMEHTBI aTOMOB. MarHutHoe 1osje B Beuwiectse. HampshkeHHOCTh
MarHuTHOro nosiss. OTHOCHTENbHAass MarHMTHAas HPOHHUIIAEMOCTb. JlMamMarHETHKWU.
[Tapamarnetuku. ®eppomardetuku. llonstue o mnpupone deppomarHeTusma.
AHTudeppomarneTuku. SIBnenue cepxmnpoBoaumMoct. OCHOBBI Teopuu MakcBesia
JUIA DJIEKTPOMArHuTHOro Tojisa. Bropoe ypaBHenue Makcpema. TOK CMENIECHHUS.
ITonmHas cucrema ypaBHeHuM Makcsemia Uil DJIEKTPOMArHUTHOIO — ITOJIS.
OTHOCUTENBHOCTD ANEKTPUYECKOU 151 MarHuTHOU COCTaBJISFOIINX
anekTpoMarHutHoro mons. Konebanuss u  Bonnbl. KoneOaTenbHbI  KOHTYD.
CBoOoanble He3aryxarwomue KosneOanusi. CBoOOJHBIE 3aTyXawllue KosieOaHusl.
BonHoBBIE mponecchl. DNEKTPOMATHUTHBIE BOJIHBL. DHEPrUsl 3JIEKTPOMAarHUTHBIX
BOJIH.



PA3EJI 5. OnTuka

BonnoBass onrtuka. CBeroBble BOJHBL. WHTepdepeHIuss CBETOBBIX BOJIH.
KorepentHocts u ee ocymiectBieHue. CriocoObl HaOM0AeHUS HHTEPPEPEHIINH CBETA.
Hekoropble mnpumepsl npuMeHeHuss uHTepdepeHuuu cBeta. Judpakuus cserta.
[Tpunuun [roiirenca-®penens. Meton 300 Dpenens. Judpaxuus Ha Kpyrjiom
OTBEpPCTUU U AUCKE. ECTECTBEHHBI W MOJSPU30BaHHBIN cBeT. llomspuzaums npu
OTPOXEHUM W MperoMieHuu. J[BoliHOe syuernpenomieHue. Bsaumopaencraue
AIIEKTPOMArHUTHBIX BOJH C BemiecTBOM. Jlucmepcusi cBera. DIEKTpOHHAst TEOpus
aucriepcuu cBeta. [lormonenue n paccessHue cBera.

PA3AEJL 6. DnemenTsl KBaHTOBOM (hu3uKU. OCHOBBI AaTOMHOM U SIAEPHON

Sl)I/ISI/IKI/I

OcHoBBbl KBaHTOBOW ¢u3uku. Macca u ummynbc (oroHa. JIBoiicTBeHHas
npupoza ceera. J[BoWcTBEHHas: KOPITYCKYJISIPHO-BOJIHOBASI TPUPOa MUKPOOOBEKTOB.
BepositHocTHBI cmbicn BodH e bpoitns. BonHoBas ¢ynkius CooTHOIIEHHE
HeonpeneneHHocte. YpaBuenue Ilpeaunrepa. TynuenbHbI 3ddexT. ATOoM
BOJI0poJa. CIIOHTAHHOE U BBIHYKJIEHHOE M3llydyeHrne. ONTUYECKOE YCUIICHUE B CPENIE
C MHBEPCHOM 3acCelICHHOCThIO. Jlazepbl. MeXaHWYecKMid WU MarHUTHBIM MOMEHTHI
AJEKTpOHAa B aroMe. [IpHUHIMII TOXKIECTBEHHOCTH MHUKPOYACTHUI. bO30HBI U
dbepmuonbl. IloHaTHE O KBaHTOBBIX cTaThcTUKax bo3ze-OitHmrelina u depmu-
Hupaka. 3oHHass Teopust TBepAbIX Tela. (OCHOBBI 30HHOW Teopuu. MeTamisl,
JURJIEKTPUKHU, TOJYIPOBOAHUKH C TOYKHM 3peHus 30HHON Teopun. CoOCTBEHHas
MPOBOJIUMOCTH MOJIYIIPOBOAHUKOB. [[prmecHass mpoBOAMMOCTh OIYIPOBOJHUKOB N-
tuna. llpuMecHas mNPOBOAMMOCTh MOJYOPOBOJHUKOB P-TUMA. DJICKTPOHHO-
JIBIPOYHOM nepexoa. ATOMHOE SIIPO U 3JIeMEHTapHble YacTulibl. OCHOBHBIE CBOWCTBA
U CTPOEHHUE siapa. DHEprusl cBsi3u saep. AnepHoie cuibl. AnepHeie peakuuu. LlenHoi
npoiiecc aenaeHusd saep. TepmosinepHble peakiuud. PaqnoakTHBHOCTb. DJI€MEHTapHbIE
YaCTHULIBI

3.4. TeMaTu4YeCKHil IVIAH NPAKTHYECKHUX 3aAHATHI

Pemenne 3amau mo paspeny | «Dusndeckue OCHOBBI KIIACCUYECKOW U
PETATUBUCTCKOM MexaHuku»: (OCHOBbI KHMHEMaTHKH. JluHamMuKa MaTepuaaibHOU
TOYKA M TIOCTYHaTEIbLHOTO JBUXKEHUS TBEpAOro Teia. Pabora m sHeprus. 3aKOHbI
coxpaHeHusi. MexaHuka TBepaAoro Tena. OCHOBBI PEISTUBUCTCKON MEXaHUKH.
DNeMEeHThl MEXAHUKH KUJIKOCTH.

Pemenue 3amau no pazgeny 2: «MosnekyinspHas U3NKa U TEPMOIUHAMHUKA:
MonekyJIsipHO - KHHETHYECKasd TEOpHUs HAcalbHbIX Ta30B. OCHOBBI TEPMOJANHAMUKH.
Temnossie mammnbl. [ukin KapHo.

Pemienne 3amau mno pasgeny 3:  «OnektpuyectBo»: 3akoH Kymona.
HanpsikeHHOCTh M MOTEHIMAI 3JIEKTpOCTaTUUeCKoro nojs. Juanexkrpuku. Teopema
["aycca mJist 3EeKTpOCTATUUECKOTO MOJIA B BAKYyME U B IMAJIEKTpUKe. [IpoBoHUKY B



AIIEKTPOCTATUYECKOM TI0JIe. DHEprus sJeKTpocTaThdeckoro mojs. I[locTosHHBIN
AIIEKTPUYECKUI TOK. DIEKTPOABMKYIIAS CHJIA U HAPSDKEHHE. 3aKOHBI TOCTOSTHHOTO
toka. [IpaBuna Kupxroda.

Pemenue 3amau no pazgeny 4: «Marnetusm»: MarnutHoe Tmosie. 3aKOHBI
AIIEKTPOMArHeTu3Ma.  OJJEKTPOMArHWTHAs HMHAYKUHsS. MarHutHele  CBOMCTBA
BemectBa. OcHOBbI Teopuu MakcBemia i 3JEKTPOMArHUTHOTO — TTOJISL.
DNeKTPOMarHUTHHIC BOJTHBI.

Pemenne 3amau mo paszmeny S5 «OnTuka»: YpaBHEHHE TapMOHUYECKUX
kosnebannii. Uarepdepenmus. Audpaknus. 3akoHsl noaspusanuu. Jlucnepcus.

Pemenue 3amau mo pasngeny 6 «OneMeHThl KBaHTOBOW (u3uku. OCHOBBI
aTOMHOU U siepHoi pusukuy: KBantoBas npupoja uznydenus. DoTodIeKTpuyecKuii
abdexr. Dddexr Kommrona. CperoBoe mamieHue. Teopuss aTtoma BOIOpOA.
DOneMeHThl KBaHTOBOW MexaHUKW. YpaBHeHue lllpenuHrepa m ero npuiaoKeHHs.
OneMeHTbl (U3UKH aTOMOB U MOJIEKYJ. ATOMHOE SApO. 3aKOHBI paJHOaKTHBHOIO
pacrnaza.

3.5. TemaTuyeckuii MJ1aH JJa0OPATOPHBIX padoT

Paznen 1 «®usnueckre OCHOBBI KITACCUYECKON U PEIIATUBUCTCKON MEXAHUKW»:
N3mepenne nuHeWHBIX BennunH; MammHa ATByna; OnpeneneHue CpeIHEW CHUIIbI
COIIPOTHUBIICHUS TPyHTA NpHU 3a0uBaHuu cBau;, OnpeneneHne MOMEHTAa HHEPLUH Tea
u nposepka Tteopemsl LlteitHepa; OnpeneneHrne MOMEHTa HHEPLIUA POTOPA U CHJIBI
TPEHUS B OIIOpE.

Paznen 2 «MonekynsapHas ¢usuka u TepMmoauHamukay. OnpeneneHue
OTHOIIEHUSI TEIMJIOEMKOCTH Ta30B METOJOM aaua0aTUYeCKOTO pPacCIIUpEHUs;
Omnpenenenue k03hdUIIMEHTa BHYTPEHHETO TPEHUS (BSI3KOCTH) KUIKOCTU METOJAOM
Crokca; Omnpenenenue kodh@uIMEeHTa BI3KOCTH BO3AYyXa KaNWJUILSIPHBIM METOJIOM,
Onpenenenne MOJIEKYJISIPHOM Ta30BOM MOCTOSHHOM METOJIOM OTKAYKH.

Pasmen 3: «OnekrpuuectBo»: O3HAKOMIIEHHE C JJIEKTPOU3MEPHUTEIHLHBIMU
npubopamu; I'pagyupoBka raapBaHOMETpa, OKCIIEpUMEHTaJbHAs IMPOBEPKA
0o0o0menHoro 3akoHa Owma; AMmepMeTp ¢ BOJBTMETP KakKk OMHYECKOE
conpoTuBieHue; M3MepeHne Toka 1 HallpsHKEHUS. Ha CONPOTUBIIEHUAX, COEMHEHHBIX
NIOCJIEIOBATENBHO M NapayuienbHo; OnpenesneHne CONPOTHBICHUM C  MOMOIIBIO
MOCTOBOM CXEMBI Y UTCTOHA.

Paznen 4: «Marnetuam»: OrnpeneneHue TOPU3OHTAIBHOW COCTaBIISIOMICH
MarHuTHOTro moJiga 3emiu; OnpenesieHrue OTHOILICHHS 3apsjia SJIEKTPOHA K €ro Macce
METOJIOM MarHeTpoHa; 3aKkoH AMIIepa: B3aUMOJICHCTBUE NAPAJIIETbHBIX TOKOB.

Paznen 5 «Onruka»: OnpeneneHue paguyca KPUBHU3HBI JUMH3bI C IMOMOLIBIO
kojer, HetoTona; OmpezneneHue AMWHBI BOJHBI C MOMOILIBIO 30HHOM IJIACTUHKH;
Hudpakuus nazepHoro cBera Ha IU(pakiMOHHOW pemieTke. OnpeaesneHne AITUHBI
BOJIHBI C MOMOIIbIO AUPPAKIMOHHONW pelieTkH; M3ydeHune mosisipu3oBaHHOTO CBETa



HOJIYIPOBOIHUKOBOTO Ja3epa. 3akoH Maiioca,

Paznen 6 «3OnemeHThl KBaHTOBOW (u3uku. OCHOBBI aTOMHOM W SIIEPHOM
buszukmy. Baemnuit GoTodddexT.

3.6. KypcoBoii npoekT /KypcoBasi padora
JlauHbI# BUA pabOTHI HE PETYCMOTPEH yUeOHBIM TUTAHOM.

4. OueHuBaHHE Pe3yIbTATOB 00y4eHUsI

OHCHI/IBaHHG PE3YIILTATOB 06y116HI/DI Mo AUCHHUINUIMHC OCYHICCTBILICTCA B
paMKax TCKYHICTO KOHTPOJIA H HpOMC)KYTO‘IHOﬁ aTTeCTali, IIPOBOAUMMBIX IIO

oamnpHO-perTunroBoit cucreme (bPC).

[Ixana OICHKH PC3YJIbTATOB 06yquI/151 10 AMCHUIIIINHC:

YpoBeHb chopMUPOBAHHOCTH
HHMKATOpa KOMITETCHITUH
Bricokuii | Cpeanuit Hixe Huzkuii
3arranu- CpeaHero
Koz Koz POBAHHBIE o7 85 10 100| ot 70 110 84 | 0T 55 710 69 [ 0T 0 10 54
KOMIIe- | HWHAMKATOpa pe3yabTATHI
TEHIMU | KOMIIETEHIMA | OOYYEHHS 10 Ilxana ouennpanus
JUCLHUTIINHE yI0BICT- HEYJI0B-
OTJINYHO XOpOIIO BODHTCIBHO JIETBOPHU-
TCIBHO
3a4TEHO HE 3aUTEHO
3HATh:
OCHOBHEIC YpoBeHb YpoBenb | Munuman | YpOBEHb
dusnyeckue 3HAHUH B 3HAHUH B BHO 3HAHHUH
SARICHIS 1 obneme, o0beMe, | momycTHM HIDKE
3aKOHBI; OC- COOTBETCT | COOTBETCT LI MHHHMMAJT
HOBHEIE BYIOIIIEM BYIOIIIEM YPOBEHb BHBIX
dusneckue e- | TPOTPAMM | MIPOTPAMM | sparyit Tpe69BaH
JAWYMHBI U KOH- | © €, IMECT uMeeT i,
CTAHTBI, UX MTOJATOTOBK MECTO MECTO UMEIOT
onpenenenue n | oe3 HECKOJIBKO MHOLO MECTO
CJIMHUIBI H3Me- OIINOOK HerpyOBIX HerpyGbIx rpyObIe
DPEHHS; omuooK oImGoK OIMOKH
OIIK-1 OIIK-1.2 YMETb!
IIponemon | IIponemon | IIpogemon | Ilpu
CTPHUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUN
bl BCE bI BCE Bl CTaHIapT
MIPUMEHSITHh (PU- | OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
3UKO- YMEHHS, YMEHHS, YMEHHS, 3a7a4 He
MaTeMaTUYECKU | PEIICHBI pelIeHBI PEIICHEI IPOJIEMOH
i anmapar nmpu | Bce BCE TUTIOBBIC | CTPHPOBA
pEIIeHUH 3a7a4 | OCHOBHBIE | OCHOBHBIE | 3a/1a4M C HEBI
WHXEHEpHOW | 3a/a4H, 3a/1a4HM C HErpyObIM | OCHOBHBIE
JESATCIILHOCTH | BBIIIOJIHCH | HETPYOBIM | U YMEHU,
bl BCE u OIIMOKAMH | HIMEIOT
3aJaHus B | ommOKaMmu | , MECTO
ITOJTHOM , BEITIOJTHEH | TpyObIe




o0beme BBITIOJTHEH | bI BCE OLINOKHU
bl BCE 3a/laHusl,
3aJlaHusl B | HO HE B
IIOJIHOM IIOJIHOM
00BeEME, 00BeMe
HO
HEKOTOPBI
ec
HejoYeTa
MU
BIIAJIETh:
IIpogemon | Ilpone- Nmeercs He npo-
CTPUPOBAH | MOHCTPU- | MUHU- TIEMOH-
bl HABBIKA | POBaHBI MaJIbHBIA | cTpup
npu 0a3oBbIe Habop OBAaHbI Ga-
PEIICHUN | HaBBIKH HaBBIKOB | 30ppie
HECTaHJap | MpH TUTST HABBIKH
THBIX PEMICHUH | PEWCHAS | 11y
METOIaMHU 3azad, CTAHIAPTH | CTAHAAPTH | hoyiopyy
aHAIN3a U BBITMIOJIHE- | BIX 3aJ1a4, | bIX 3aj1a4, A —
MOICITHPOBA- HUU QU3H- | BBITIOJHE- | BBITIOJIHE- HEIX
HUs, YECKUX Huu pu3u- | HUK pusn- sanad
TeopeTuueckoro | YKCICPH- YCCKHUX YECKHUX BB?HOJ;HG-
" MEHTOB, OKCHEpPHU- | IKCTIEPH-
SKcriepuMenTan | 00pabot- | MeHTOB, MEHTOB, Hust u-
BHOTO KU U obpabor- | oOpabor- | 3HUICCKHX
ucciaenoBanus | HHTCP- Kd Kd sKcnepy-
HpH peIIeHUN peTanuu | UHTEp- UHTEP- MCHTOB,
3a1a4 X pe3yllb- | IpeTalluu | peTauu 00paboT-
HHKCHEPHOI TaToB 0€3 | UX pe3ylb- | UX pe3yib- | KA ¥ UH-
NEATENBHOCTH OomuOOK U | TaTOB C TaToB C Teprpera-
HE/I0UETOB | HEKOTOPHI | HEKOTOPBI | IUU MX
M1 MH pesyinbTa-
HEJoYeTa | HEAOYETA | TOB,
MH. MH AMEIOT
MECTO
rpyobie
OLITMOKH.
OueHOYHBIE  MaTepuayibl  JUIi  TPOBEICHUS  TEKYIIEro  KOHTPOJs

u

MPOMEXKYTOUHOM aTTecTanuu mpuBefeHbl B [Ipmnoxenun k paboueil mporpamme

JUCITUITIIMHBI.

[ToaHBIN KOMIUICKT 3aJlaHMK M MaTepHajoB, HEOOXOIUMBIX IS OICHHBAHUS
pPE3yNbTaTOB 00YUYEHUS 10 AUCIMIUINHE, XPAaHUTCA Ha Kadeape paspadoTuuka.



5. Y4eOHO-MeTOIM4YecKoe U HH(POPMAIMOHHOE o0ecrieyeHHe JUCHHUILIMHbI
5.1. YueOHO-MeTOOHYECKOE 00ecIieueHne

5.1.1. OcHoBHas nuTeparypa

1. CasenveB, U. B. Kypc oOmeii ¢usuku. B 3 1. Tom 1. Mexanuka.

MonekynspHas ¢uszuka : yueOnuk ansa By3oB / M. B. CaBenbeB. — 18-e u3j., crep.
— Cankr-IletepOypr : Jlans, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —
Tekct : snexTpoHHbIN // Jlanp : snekTpoHHO-OMONHMOTEuHass cuctema. — URL:

https://e.lanbook.com/book/221120

2. CasenneB, 1. B. Kypc o6meit ¢usuku. B 3 1. Tom 2. DaexkTpudecTBO H
maraetusM. Boanasl. OnTrka : yuebHoe nocodue s By3oB / . B. CaBenbeB. — 16-¢
u3., crep. — Cankr-IletepOypr : Jlanp, 2022. — 500 c. — ISBN 978-5-8114-8926-
8. — Tekcrt : snexkTpoHHbIH // JlaHb : 35eKTpoHHO-OUOIMOoTeyHas cuctema. — URL:
https://e.lanbook.com/book/185339

3. Cagennes, 1. B. Kypc obmieit ¢pusuku : yaebHoe nocodue : B 3 Tomax / U.
B. CaBenwreB. — 13-e usn., crep. — Cankr-Ilerepoypr : Jlanp, 2022 — Tom 3 :
KBanroBas ontrka. AtomMHas ¢u3uka. Ouszmka TBepmoro tena. Ou3nka aTOMHOTO
anpa u seMeHTapHbix yactun — 2022. — 320 ¢. — ISBN 978-5-8114-4598-1. —
Tekcr : anexkTpoHHbIi / Jlanb : snekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/206909 4. Kypc dusuku : yaeOHOE 1TOCOOHE ISt BY30B /
T. U. Tpodumosa. - 16-e u3zn., crep. - M. : Akagemus, 2008. - 560 c. : mi. - (Bsiciiee
npodeccuonanmpHoe oOpaszoBanme). - ISBN 978-5-7695-4956-4. - Tekct
HEIOCPEACTBEHHBIN.

5.1.2. JlomorHUTENBbHAS TUTEpaTypa

1. Kypc ¢usuku. 3amaun u pemieHus : yuebHoe mocodue ansa ByzoB / T. .
Tpodumona, A. B. @upcos. - 5-e¢ uzn., crep. - M. : Axagemus, 2012. - 592 c. -
(Beicmiee mpodeccuonanbHoe oOpaszoBanue. bakanaBpuart). - ISBN 978-5-7695-
9467-0. - Tekcr : HEMOCPEICTBEHHBIN.

2. Kanamnukos, H. I1. ®usuka. MHTepHET-TecTUpOBaHUE 0a30BBIX 3HAHUU :
yueoHoe nocoodue / H. I1. Kanamuukos, H. M. KoxeBuukoB. — Cankr-IletepOypr :
Jlanp, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — TekcT : anexTpoHHbIi // JlaHb
: AIEKTpOHHO-O0MOIMoTeynas cuctema. — URL: https://e.lanbook.com/book/210263

3. COopuuk 3amad mo oOmeMmy Kypcy ¢usuku : coopuuk 3amad / B. C.
Bonbkenmrels. - 3-e uza., ucnp. u jgom. - CII0. : Kawxknsiii mup, 2003. - 328 c. -
TeKcT : HemoCPEACTBEHHBIN.

4, ®dusuka: 3amauyHuk: B 2 yactsiax / cocT. E. B. I'azeea [u np.]. - Kazans :
KI'DV. - 2022. - URL: https://lib.kgeu.ru/. - Tekct : snektpoHubii. Yacts 1 :
Mexanuka. MonekynsipHas ¢usuka. Dnekrpoctatuka. [loctosaapii Tok. - 2022. -
133 c.

5. ®usmka: 3amaynuk: B 2 yactsax / coct. E. B. I'azeeBa [u ap.]. - Kazans :
KI'DV. - 2022. - URL: https://lib.kgeu.ru/. - Tekct : snektpoHHbiii. Yacts 2 :
Marnetusm. Ontuka. KBantoBas pusuka. dusuka atoma u atomHoro siapa. - 2022. -



178 c.

6. MexaHuka W MoOJEKyJsgpHas (U3MKa :  METOAMYECKHE YKa3aHud K
BBITNIOJHCHHMIO J1Ta0OpaTOpHBIX paboT mo auciumuinHe "®dusmka" / coct. : B. JL
Martyxun [u ap.]. - Kazans : KI'DY, 2012. - 51 c.

7. Onrtuka: 1abopaTopHbId MPaKTUKYM 1o auciuruiae "dusuka" / cocrt. : E.
A. Tontox [u ap.]. - Kazans : KI'QY, 2015. - 54 c.

8. DnekTpomarneTusm: npaktukyM / coct.: A.H. I'aBpunenxo [u ap.]. - Kazanb
: KI'DY, 2022. - 61 c. - URL: https://lib.kgeu.ru/. - Tekct : 371€KTPOHHBIIA.

9. 3yesa, Onbra CredanoBna. ®usuka : yuebHoe nocodue / O. C. 3yesa, B. JL.
Maryxun, FO. @. 3yeB. - Kazamp : KIDY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.html. - Tekcr : osnekrponnsm. Y. 1
Mexanuka. MonekynspHas pusuka. Dnekrpocratuka. [loctosHHbIN TOK. - KazaHb :
K19V, 2019. - 313 c.

10. OnTuka. DneMeHThl KBAHTOBOM (DU3UKM : METOJAMYECKHE YKa3aHUs IO
MOATOTOBKE K NPAKTHYECKUM 3aHIATUSM [JI1 CTYJEHTOB DHEPreTHYECKUX
crienaibHOCTe ouHOM (opmbl oOydenus / coct. C. ®d. Manannon. - Kazanb :
KIDYVY, 2015. - 112 c.

11. 3aiinamesa, ['y3ens HakunoBua. ®usuka. COOpHUK 3a7a4 [ DIEKTPOHHBIH
pecypc] : ydebHo-metonuueckoe mocodbue / I'. H. 3aitnamena, C.®d. MananuoH. -
DJIeKTPOH. TeKCTOBbIE J1aH. - Kazans : KI DY, 2015. - 100 c. ;

12. DaeKTpUYECTBO U MarHETU3M: METOJWYECKHE yKa3aHHs 10 TIOJITOTOBKE K
npakTuieckum 3aHsaTusM / coct. C. @. Mananuon, E. B. llImunar. - Kazans : KI'DY,
2014. - 97 c.

13. Mexanuka W MOJIEKYyJsipHas (U3MKA: METOAMYECKOEe TMocoOue is
caMOCTOSITeTbHOM paboThl mo auciuiimHe dusuka / coct. C. ®. Manamuon. —
Kazans : KI'DQVY, 2010. - 175 ¢

14. Mamanuon C.®. DnektpuyecTtBo u MaraeTusm: Kypce nekiuii mo pusuke. —
Kazanb: KazaH. roc. suepr. yH-t, 2007. — 220 c.

15. Mexanuka. MounekymnsipHasi (u3nKa: TECTOBbIE 3aJaHMs ISl PYOEkKHOTro
KOHTpoJIs 3HaHu# no aucuuminae "®duszuka" / coct. E. B. INazeera [u ap.]; pen. B. JI.
Martyxus. - Kazans: KI'DY, 2012 — 56 c.

16. DnekTpu4ecTBO W MAarHETH3M: TECTOBBIC 3aJaHusi Ui PyOeKHOTO
KOHTpoJIsl 3HaHuU no nucturuinHe "®usuka" / E. B. I'azeea [u np.]; pen. B. JL
Maryxun. - Kazans: KI'9VY, 2013. - 71 c.

17. BonHoBass u kBaHTOBas onThka. OCHOBBI ATOMHOM U SAEPHOU (DUBMKHU:
TECTOBBbIE 3aJaHus AJi1 PyOeKHOTO KOHTPOJS 3HAHMWM Mo AucHUIuiHE "dusuka" /
coct. E. B. I'azeena [u np.]; pen. B. JI. Matyxun. - Kazans: KI'QY, 2012. - 40 c.



5.2. MudopmanuonHoe odecnevyenue

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI
1. ducranmuonHsiil Kype "®uszuka" Ha oOpazoBatenpHoOM miomaake LMS MOODLE
https://Ims.kgeu.ru/enrol/index.php?id=12

2. EnuHbIil mopTan HHTepHET-TeCTUPOBaHus B cepe oOpazoBanus https://i-exam.ru/
https://mypage2.i-exam.ru/

5.2.2. Ilpodeccuonanbapie 0a3pl maHHbIX / MHpOpMaIOHHO-CIIPaBOYHBIC
CUCTEMBI
1. EnuHoe okHO goctyna k oO6pazoBarenbHBIM pecypcam http://window.edu.ru/
2. Poccuiickas HanmoHanbHas oubdaunoreka http://nir.ru/
3. «Koncynprant mirocy http://www.consultant.ru/

5.2.3. JlunieH3MOHHOE W CBOOOJHO  paCIpOCTpaHAEMOE IPOTrPaMMHOE
obecrieueHue AUCIUTLITUHBI
1. Windows 7 IMpodeccuonanshast (Pro) [Toms3oBarenbckas onepaluoHHas CHCTEMA,
3A0 "CodrJlaitaTpeiia" No2011.25486 ot 28.11.2011 Heuckn. npaso. beccpouHo;
2. bpayzep Chrome Cucrtema momcka uHpopMalyu B ceTd uHTEpHET;, CBOOOIHAS
muuen3ust Heuckin. npaso. beccpouno;
3. LMS Moodle TTO mist 3¢ deKTHBHOTO OHJIAH- B3aMMOJICHCTBHS TIpErogaBaTelis U
crynenta, CBoboHas nuien3us Heuckil. mpaBo. beccpouno.

6. MaTepHaJbHO-TEXHUYECKOE O0ecTeueHue T CIUIIMHbI

HaumenoBanue Busa HaumeHnoBanue yueOHOM
y4eOHOU paboThI ayquToOpHUH, [lepeueHb HEOOXOIUMOTO 00OPYIOBAHUS U
CIIeIUaIN3UPOBAHHON TEXHUYECKUX CPEJICTB O0yUCHHS
naboparopuu
Jlexnuu YuebHast ayuTopus st Crernuann3upoBaHHAS yueOHas Me0elb,
MPOBEACHUS 3aHATUN TEXHUYECKUE CPEeACTBa OOyUeHHsI, CyKalme IS
JICKIIMOHHOT'O THIIa OpeaCTABICHUSA yueOHOit UHpOpMALIUU

Oonbiiol  ayauropun  (MYyJIbTUMEIUWHBIN
MPOEKTOp, KOMIbBIOTEp (HOYTOYK), OJKpaH),
JIEMOHCTpPAIIMOHHOE 000pyI0BaHUE, Yy4eOHO-
HarJsiiHble nocoous

[MpakTnyeckue |YdeOHas ayJIUTOpHS ast| Criennanu3upoBaHHAs yueOHas MeOeb,

3aHATUA HNPOBENCHNA 3aHATUH| TeXHUYECKUE cpeacrsa o0ydeHus
CEMUHAPCKOTO TAMA,| (MynbTUMEIUHHBIA  MPOEKTOP, KOMIIBIOTED
T'pYyIIIOBBIX u I/IHJII/IBI/I)I}:' (HoyT6yK), BKpaH) " Hp
AJIbHBIX KOHCYJIbTalluH,
TCKYyLICTO KOHTPOJIA n

MPOMEKYTOUHOU aTTeCTAIIMU



https://lms.kgeu.ru/enrol/index.php?id=12
https://i-exam.ru/
https://mypage2.i-exam.ru/
http://nlr.ru/

JlaGopaTopHbie
paboThI

VYuebnas 1abopatopus
«OmnTukay, A-203

Crienuanu3upoBaHHOE nabopatopHoe
000pyI0BaHHUE 10 MPOPUIIIO JTa0OPaATOPHH:

ycTaHoBKa JaboparopHas «WHTepdhepeHuus
ceera. bunpusma ®@penens. OmnpeneneHue
mapameTpoB OUTIPU3MBI ®penens o
UHTEP(PEPEHIIMOHHON KapTUHE»; YCTaHOBKA

naboparopHas «Ornpenenenue panuyca
KPUBU3HBI  JIMH3bI C  TOMOMIBIO  KOJIEIT
Herotonay; yCTaHOBKa naboparopHas

«M3ydyenne audpakiuy J1a3epHOrO CBETa Ha
menu. Judpaknus OpeHens»;, ycTaHOBKa
nabopatopHass «OnpeaeneHue IUHBI BOJHBI
CBETa C I[IOMOIIBIO 30HHOM IUJIACTUHKHY;
yCTaHOBKa nabopatopHast «Audpaxius
JIa3epHOT0 CBeTa Ha MU(PAKIMOHON pEIIeTKe.
Omnpenenenne IIMHBI CBETOBOM BOJHBI IIPU

HIOMOILU TP paKIUOHHON PELETKN;
yCTaHOBKa nabopatopHast «M3yuenune
HOJISIPU30BAHHOI'O CBETA MOJYIPOBOJIHUKOBOIO
nmazepa.  3akoH ~ Maioca»;  ycTaHOBKa

naboparopHas «/3ydenue uHTepdepeHINH
JIa3€pHOTO CBETA B TOJCTOM CTEKJISIHHOU
mnactuHke.  llosmocel  paBHOrO  HakJOHA.
Onpenenenre TOMIIMHBI IJIOCKONAPAIIIEIbHON

CTEKJIIHHOM IUIACTUHBI o
MHTEP(PEPEHIIMOHHBIM KOJIbIIaM

VYuebHas nabopatopust| CrenuanusupoBaHHOE nabopaTtopHoe

«MexaHuka ¥ MOJIEKyJspHast| 000pYI0BaHNE [0 NPO(HITIO TabOpaTOPHH:

duzmka», A-114 yCTaHOBKa nabopatopHas "MasTHUK
YHHUBEpCAJIbHBIN", ycTaHOBKa JlabopaTopHas
"MasiTHUK HAKJIOHHBIIN", yYCTaHOBKa
nabopaTtopHas "MamunHa ATByna", ycTaHOBKa
nmabopaTopHas "MasTHHUK Makcgemna",

ycTaHOBKa  jabopatopHas  «OrmpeneneHue
MOMEHTa HHEPIIUU POTOpPa M CHIIBI TPESHUS B
orope», yCTaHOBKa nabopatopHas
«Omnpenenenue B3koctu MetogoMm CTokcay,
ycTaHOBKa  jabopatopHas  «OrmpeneieHue
MOMEHTa MHEPIIMU Tejla U MPOBEPKA TCOPEMBI
[ reitnepay, yCTaHOBKa naboparopHas
«OrnpeneneHue OTHOIIICHHUS MOJISIPHBIX
TemoeMkocTedt  raza  Cp/Cv meToaoMm
anadaTHYeCKOTO PaCIIUPEHUS», MOPTPETHI
YUEHBIX.




VYuebnas nmabopaTopust
«DJIEKTPUYECTBO u
Maragetusm», A-207

Crienuanu3upoBaHHOE nabopatopHoe
obopymoBanue 1o Tpodmiro  JabopaTopHu:
yCTaHOBKa JjabopaTopHas «AMIIEpMETp Kak
OMHMYECKOE  CONPOTHUBIEHHE B  CXEMED,
yCTaHOBKa J1abopaTopHas «BOJBTMETP Kak
OMHMYECKOE  CONPOTHUBIEHHE B  CXEME,
yCTaHOBKa JiaboparopHasi «/3mMepeHune Toka u

HaIpsKEHUS Ha COTPOTHUBIICHUSIX,
COETMHEHHBIX MOCIIe0BATEIbHO U
napajjieNibHO»,  YCTaHOBKa  jabopaTopHas
«Omnpenenenue FOPU30HTAIILHOU
COCTaBJISIIOIIEH WHIYKIIMA MAarHUTHOTO MOJIs
3eminy, yCTaHOBKa naboparopHas

«OmnpeneneHue CONPOTUBICHUN C IMOMOIIbIO
MOCTOBOIl CXEeMbl YUTCTOHa », YyCTaHOBKa
nabopatopnast «IIpoBepka 3akona Oma u
U3MEpPEHUE YNEIbHOTO COMPOTHUBICHUS  »;
Moayis DII3-03 «OmpexneneHne OTHOUICHUS
3apsfa 9JeKTpOHAa K  €ro Macce METOA0M
MarHeTpoHa»,  yCTaHOBKa  JjabopaTopHas
«3yuenne ammepmerpa U  BOJBTMETPAY,
ycTaHoBKa  JlabopatopHas  «I'paxynpoBka
rajibBaHOMETpa», YCTaHOBKAa JabopaTopHas
«IKCcIIepuMEHTalIbHAs TIPOBepKa 3akoHa OMay,
MOPTPETHI YUEHBIX

VYuebHas nabopaTopus
«MexaHHKa U MOJICKYJISIpHAs
¢duzuka» A-206

Criennanu3upoBaHHOE naboparopHoe
o0opyznoBanue mo npoduito 1adopaTopuu:
ycTaHOBKa  JlaboparopHas — «OmpeneneHue
koddduimenTa BSI3KOCTHU BO3/lyXa
KA PHBIM METO/IOM), yCTaHOBKa
naboparopHas  «OmnpeneneHue  OTHOIICHHS
MOJIIDHBIX ~ TEIUIOEMKOCTeH  rasza  cp/cv
METOJIOM  aJMa0aTHYeCKOT0  PACIIMPEHUSY,
ycTaHoBKa  JjabopatopHas  «OrmpezaeneHue
MOJIEKYJIIPHOM Ta30BOM IOCTOSSHHOM METOJIOM
OTKaYKN, yCTaHOBKa naboparopHas
«Onpenenenue YCKOPEHUS CBOOOHOTO
NaJieHusl Tejla», YCTaHOBKa JalbopaTopHas
«OmnpeneneHue cpeHel CUilbl COTPOTUBIICHUS
rpyHTa mnpu 3a0UBaHUM CBaW», YCTAHOBKA
nabopatopHas «Onpenenenue MOMEHTA
WHEPIIMM Tela W TPOBEPKA  TEOPEMBI
IIITeiinepay, MOPTPETHI YUEHBIX

KomnerotepHslii kiace ¢
BbIX0J10M B MHTepHET A-204

CrnenmanM3upoBaHHAas yaeOHast Me0elb,
TEXHUYECKHE CpencTBa oOyueHus
(KOMIIBIOTEPBI), JHUIIEH3UOHHOE MPOTrPAMMHOE
obecneyenne

CamocTrosTenpHast
pabora

KomnbroTepHsiii Kj1acc ¢
BbIX010M B MHTepHET B-600a

CrnenuanusupoBaHHas yyeOHas meOens Ha 30
MOCAJOYHBIX  MECT, 30 KOMITBIOTEPOB,
TEXHUYECKHUE CpeAcTBa O00y4deHUs (MyJbTUMe-
JUUHBIA TIPOEKTOP, KOMIBIOTEP (HOYTOYK),
9KpaH), BUJICOKaMephl, IPOrpaMMHOE




obecrieueHue

Crenmanu3upoBaHHas MeOelb, KOMITbIOTEPHAS
TEXHHMKa C BO3MOXHOCTBIO BbIX0/a B IHTEepHET
u obecnieuenueM aoctymna B DMOC, skpaH,
MYJIbTUMEIMHHBIN IIPOCKTOP, MPOrPAMMHOE
obOecrieucHue

YuraabHbIN 3a1
OnOINOTEKH

7. Oco0eHHOCTH OpraHu3alun 00pa30BaATEeIbLHOM 1eATEeJbHOCTH JIsl JIUIL C
OrpaHN4YeHHBIMHU BO3MOKHOCTSIMHU 3/I0POBbSI 1 MHBAJIU/IOB

JIuiia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbsi (OB3) u MHBaINUIBI UMEIOT
BO3MOKHOCTh OECHPEMSITCTBEHHO IMEpPEMEIIaThcs M3 OJHOTO y4eOHO-1abopaTOpPHOTO
Koprmyca B JpYroil, MOAHSITHCS HAa BCE ATAXKU Y4eOHO-Ta0OPATOPHBIX KOPITYCOB,
3aHUMaTbCd B Y4E€OHBIX W HMHBIX TOMEIIEHUSX C YY4E€TOM OCOOEHHOCTEH
NCUXO(U3NYECKOTO PA3BUTHS U COCTOSIHUSA 370POBBSL.

Jisa obyuenus nmun ¢ OB3 M MHBaIMA0B, UMEIOUIMX HapyIIEHUS ONOPHO-
JIBUTATEJIBHOTO amnmapaTa, 0OeCHedeHbl YCIOBUSl OECHpPENATCTBEHHOTO JOCTYyNa BO
Bce yueOHble nomeneHus. Miapopmalus o cienuaibHbIX YCIOBUSAX, CO3AAHHBIX IS
oOyuatomuxcs ¢ OB3 u wuHBanuaoB, pa3MellleHa Ha cailTe yHuBepcHUTeTa
wwwi//kgeu.ru. meetcsi BO3SMOXXHOCTD OKa3aHUsI TEXHMYECKON MOMOIIU aCCHCTEHTOM,
a TaKXe YCIIyT CypIONEepPEBOTUMKOB U TU(PIOCYPAOTIEPEBOIUNKOB.

JIns amanranuu K BocupusaTyio aunamu ¢ OB3 v nHBanuaamu ¢ HapyuIeHHBIM
CIIyXOM CIpPAaBOYHOIO, y4eOHOro marepuaja IO JUCHUIUIMHE O00ecneunBaroTCs
CJIEIYIOLIUE YCIOBUSA:

- U1 JTy4IIed OpUEHTAlMU B Ay JUTOPUHU, TPUMEHSIOTCSI CUTHAJIBI OMIOBEILICHHUS
O HayaJsle 1 KOHIIE 3aHATHUS (CIOBO «3BOHOK» MUIIETCS HA IOCKE);

- BHUMaHUE CJIa0OCTBIIIAIIEr0 O00yYarollerocs MpHUBJIEKaeTcs Meaarorom
KECTOM (Ha IJIe4O0 KJIaJIeTCs pyKa, OCYIIECTBISETCS HEPE3KOe MOXJIONbIBAaHUE);

- pazroBapuBasi ¢ OOy4YalIIUMCS, MEJarornyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKHUMH MpPEAJIOKEHUSIMH, oOecrednBas BO3MOXKHOCTb
YTEHUS 10 TyOam.

KoMrneHcanyss 3aTpyIHEHMII pPEYEBOrO M HWHTEIUIEKTYaJbHOTO Pa3BUTHS
C1a00CIBIIAIINX 00YYAIOITUXCS IPOBOAUTCS MTYTEM:

- HCTIOJIb30BAaHUS CXEM, TUArpaMM, PUCYHKOB, KOMIBIOTEPHBIX MPE3EHTAIUH C
TUIEPCChUIKAMUA, KOMMEHTUPYIOIIUMU OTI€JIbHbIE KOMIIOHEHTBI U300PaKEeHHUS;

- PEryJIsipHOTO TNPUMEHEHHsI YOPaKHEHHH Ha Trpaduueckoe BbIJCICHHE
CYILLECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUN;

- oOecrieueHs] BO3MOXKHOCTH JJi OOYy4arollerocss MOJYYUTh aJpecHYIO
KOHCYJIBTALIMIO IO 3JIEKTPOHHOM MOYTE [0 MEPE HEOOXOAMMOCTH.

Jlist amanranuu K BoctpusaTuio auiamu ¢ OB3 u nHBanmumaMu ¢ HapymeHus MU
3peHus CIIPaBOYHOIO, yueOHoro, IPOCBETUTEIBCKOTO Marepuana,
IPEeIyCMOTPEHHOTO 00pa30BaTEIbHONW MPOrpaMMOil MO BHIOPAaHHOMY HampaBICHUIO
HOJIFOTOBKU, 00ECIICUNBAIOTCS CIAEAYIOIINE YCIOBUS:

- BeJIeTCs ajanTtanus oQpUIMaIbHOrO caifTa B ceTu IHTepHeT ¢ y4eToM 0coObIX
NOTPEeOHOCTEN MHBAJIH/IOB 110 3PEHUI0, 00ECTICYMBAETCS HATTMYHME KPYIMHOIIPU(PTOBOH
CIPAaBOYHON MHGOPMALIMK O PaCIUCAaHUMU YUYEOHBIX 3aHSITHI;
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- IeITaTOTUYECKU  pabOTHUK, €ro coOeceqHUK (mpu HEOOXOIUMOCTH),
MPUCYTCTBYIOIINE HA 3aHSATUHU, MIPEACTABISIOTCS 00YYaIOUMCS, MPU 3TOM Kax bl
pa3 Ha3bIBaeTCs TOT, K KOMY IeJaroruueckuii paboTHUK oOpalnaeTcs;

- IEUCTBHUSI, JKECThI, MEPEMENICHUSI MEJaroruueckoro pabOTHUKAa KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- meyaTHass HMHGpOpMalMs TMpeAoCTaBisieTcs KpynHbiM Ipudrom (ot 18
MYHKTOB), TOTAJILHO 03BYYHBAETCS;

- o0ecrieunBaeTCs HEOOXOIUMbI YPOBEHb OCBEIIICHHOCTH TOMEIIECHUI;

- IPEIOCTABIIACTCS BO3MOXHOCTh HCIIOJIb30BATh KOMIIBIOTEPHI BO BpeMs
3aHITHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 KEJTaHUI0 00YyJarONUXCs).

dopMa TpOBENECHUA TEKYIIEH M MPOMEKYTOUHOM  aTTECTALMU  JJIS
obOyuaroruxcst ¢ OB3 u MHBAIMIOB OMpenemnsaeTcs MeaarorndeckuM pabOTHUKOM B
COOTBETCTBUH C yueOHbIM MaHoM. [Ipu HeoOxommmoctu obydaromemycs ¢ OB3,
WHBAJIUY C YYETOM UX HUHAUBUAYAJIbHBIX NMCUXO(PU3HMUECKUX OCOOCHHOCTEH JaeTcs
BO3MOKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAIlMI0 YCTHO, MUCbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMITbIOTEPE, B OPME TECTUPOBAHUS U T.II., JTUOO MPEAOCTABISACTCA
JOTIOJTHUTEIHHOE BpeMs JIJIsl TIOJITOTOBKH OTBETA.

8. MeToauyeckue pexkoMeHAANMHU JJisl NMpenogaBaTeseid Mo OpraHu3auuu
BOCIIMTATEJIbHOH PadOTHI ¢ 00yYAOIMMHUCH.

MeTtoauueckoe odecriedeHue npolecca BOCIUTaHUsI 00y4YaroUXCcs BBICTYIAET
OJHUM U3 OIpeNessionMX (aKTOpoB BBICOKOIO KadecTBa OOpa30BaHUA.
[IpenogaBaTens By3a, JIEMOHCTPUPYS BBICOKMHA NPO(ECCHOHATU3M, 3PYIULIHUIO,
YETKYIO TPakIaHCKYIO MO3ULIMI0, CAMOJAUCLHUIUINHY, TBOPUYECKUHN MOIXO0]] B PELICHUN
npoecCHOHANBHBIX 3aj7]a4, B XOA€ 00pa3oBaTelIbHOIO MpolEecca CIOCOOCTBYET
(hOpMUPOBAHNIO TAPMOHUYHOMN JINIHOCTH.

[lpn peanuzanyu OUCHUIUIMHBI TPENOJABATENh MOXKET HCIOJIb30BaTh
CJICYIOIIHE METO/IbI BOCTUTATEILHON PaOOTHI:

- MeToJbl (OPMHUPOBAHUSA CO3HAHUS JUYHOCTU (Oeceda, AMCIYT, BHYIICHHE,
WHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, NPUMEP, CAMOKOHTpPOJIb, PAacCKa3, COBET,
yoexaeHue u ap.);

- METOJbl OpPTaHM3AIMH ACSITEILHOCTH M (POPMHUPOBAHHS OMBITA TMOBEICHUS
(3amaHue, OOIICCTBEHHOE MHEHHE, IeJarorndeckoe TpeOoBaHHME, IOPYUYCHHE,
IpUYyYEHHE, CO3/IaHNEe BOCIIUTHIBAIOUINX CUTYallul, TPEHUHT, YIIpaXKHEHUE, U 1p.);

- METOAbl MOTHMBAIMM JEATEIBHOCTU U MOBEeACHUs (0J00peHue, MOOLIpEeHne
COLIMaJbHONW aKTUBHOCTH, TIOpHIIAHKE, CO3/JaHUE CHUTyallUd Yyclexa, CO3JaHue
CUTYalU# 7151 SMOLIMOHAIIHO-HPABCTBEHHBIX MEPEKUBAHUI, COPEBHOBAHHUE U Jp.)

[Ipu peanuzammu  TUCHUIUIMHBI — TPEMOJABATENb  JOJDKEH  YYUTHIBATH
CIICYIOIIME HATIPABIECHUS! BOCIIUTATEIHbHON AEITETbHOCTH:

I'pascoanckoe u nampuomuueckoe 6ocnumaHnue:

- popMupoBaHKe y OOYYaIOIIMXCS IIEIOCTHOIO MHPOBO33PEHUS, POCCUICKOMN
UJICHTUYHOCTH, YBOKEHHS K CBOEH CEMbe, OOIIECTBY, TOCYIAPCTBY, IPUHATHIM B CEMbE U
O0IIIECTBE TyXOBHO-HPABCTBEHHBIM U COIIMOKYJILTYPHBIM IIEHHOCTSIM, K HAIIMOHAIBHOMY,
KyJbTYpHOMY W HCTOPHYECKOMY HACIEAWIO, (OPMHUPOBAHHE CTPEMIICHHS K €ro
COXPaHEHHIO U Pa3BUTHIO;



- popmupoBaHKe y 00yUaArOIIUXCS AKTUBHOW TPAKIAHCKOHN MO3UIIMN, OCHOBAHHOMN
Ha TPaJMLMOHHBIX KYJIbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX LEHHOCTSIX POCCHICKOIO
oOImIecTBa, JJisi TOBBIIIEHUS CIIOCOOHOCTM OTBETCTBEHHO PEAIM30BbIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00s13aHHOCTH;

- pa3BUTHUE MPABOBOM U MOJUTUYECKON KYJIbTYpbl O0yUYaIOIINUXCS, pACIIUPEHHE
KOHCTPYKTUBHOI'O Y4YacTUSi B INPUHATHUM PELICHUW, 3aTPAarvBarollUX MX IpaBa H
MHTEPECHI, B TOM YHCII€ B PA3IMYHBIX (POpMaX caMOOpraHU3aIMK, CAMOYTIPABIICHNUS,
00IIIECTBEHHO-3HAUYNMOM JIEATCILHOCTH;

- popMHUpOBAaHWE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JIMYHOCTH, MO3BOJISIFOIIMX ~ MOPOTHBOCTOATH  J3KCTPEMU3MY, kceHohoouu,
JACKPUMHMHALIMM 1O COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIHOHAIBHBIM
MpU3HAKaM, MEXKITHUYECKOH M MEKKOH(PECCHOHATILHONH HETEPIUMOCTH, IPYTUM
HETAaTHUBHBIM COIIMAIIbHBIM SIBIICHUSIM.

LlyxoeHo-npascmeennoe gocnumanue:

- BOCIIMTAaHUE YYBCTBA JOCTOMHCTBA, YECTU M YECTHOCTU, COBECTIMBOCTH,
YBAXKEHUSI K POAUTEIIAM, YUUTENSAM, JIFOASAM CTApLIEro MOKOJICHHUS;

- opMUpOBaHUE TPHUHIMIIOB KOJJIEKTMBMU3MAa M  COJIMJIAPHOCTH, JyXa
MUJIOCEpJIUSl U COCTpaJaHusi, MPHUBBIUKK 3a00TUTHCS O JIOJAX, HAXOMSIIUXCA B
TPYAHOM KAU3HEHHOMN CUTYallUU;

- popMUpOBaHUE COJIUIAPHOCTH U YYBCTBA COIMAIBHONW OTBETCTBEHHOCTU TIO
OTHOUIIEHUIO K JIFOJAM C OTPAHMYEHHBIMU BO3MOKHOCTSIMHU 3J0POBBS, MPEOAOJICHUE
MICUXOJIOTUYECKUX OapbepoB 10 OTHOIICHHIO K JIIOASM C OTrPAaHUYCHHBIMU
BO3MOKHOCTSIMU;

- )OpMHPOBAHKE HMOIMOHAIBHO HACHIIICHHOTO U JYXOBHO BO3BBIIIEHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUS MepeaaBaTh APYTUM CBOM ACTETHUUECKUMA
OTIBIT.

Kynvmypno-npoceemumensckoe 6ochumanue:

- popMUpOBAHUE ICTETUUECKON KapTHHBI MUPA;

- popmMupoBaHuE yBaXXEHUS K KYJbTYPHBIM LIEHHOCTSIM POJIHOTO TOpoja, Kpas,
CTpaHBI;

- IOBBIILICHUE TTO3HABATEIbHOM aKTUBHOCTH O0YyYaIOLIUXCA.

Hayuno-obpazosamenvrnoe éocnumanue:

- popMupoBaHuE y 00yUaIOIIUXCS HAYYHOTO MUPOBO33PEHUS;

- popmupoBaHue yMeHUs IOTy4YaTh 3HAHUS;

- popMupoBaHuEe HABBIKOB aHalWM3a M CHHTE3a WH(OpMAIMK, B TOM 4YHCIE B
npodeccuoHanbHOi 001acTH.
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OreHOYHBIE MaTEPHAIBI 10 JAWCIUILUIMHE, TTPEIHA3HAYCHHBI JJI OICHUBAHUS
pE3yNIbTaTOB 00yUYEHUS HA COOTBETCTBHE MHAMKATOPAM JTOCTIKEHUSI KOMIICTCHIINH.

OueHuBaHue pe3yJabTaTOB OOYy4YeHHsS MO JUCIMIUIMHE OCYIIECTBISIETCS B
pamkax Tekymero koutpons (TK) u mpoMexyTodHolt aTTectanyu, IpOBOJAUMBIX IO
oamnpHO-perTunroBoi cucreme (bPC).

1. TexHoJiornueckasi Kapra

Cemectp 1
Peiitunrossie nokazareian
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Pasnea 1. «OcHoBBI TK1 15.
KJIACCUYECKOH U 15 | 0-15 20 15-20
PeISITHBUCTCKOI MeXaHMKN»
Tect 10
Otuer o naboparopHoii pabore 5
(OJIP)
Ompoc 1o pazaenam (Temam) 0-10
Pedepar (Pdp) 0-5
Pazgea 2. «MoaekynsapHas TK2 15 |0-15 15- 15-20
(¢pu3nka ¥ TePMOANHAMH KA 20
Tect 10
Otuer o naboparopHoit pabote 5
(OJIP)
Ormpoc 1o pazaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
TK3 15-
Pasnea 3. «DnekTpunyecTBo» 15 |0-15 20 15-20
Konrponsnas padora (KutP) 10
Otuer o naboparopHoit pabote 5
(OJIP)
Omnpoc no pazzaenam (Temam) 0-10
Pedepat (Pdp) 0-5
IIpome:xxyTouHas aTTecTAanMsA oM
0-40
(3x3amen) 1
B =
MUCbMEHHOHU opMme 1o 0-40
ouneram




Cemectp 2

PelituHroBBIE MOKA3aTEIN
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Paznen 4. «MarneTuzm» Tkd 15 | 0-15 12%_ 15-20
Tecr 10
Otuer o naboparopHoii pabore 5
(OJIP)
Ormpoc 1o pazaenam (TeMam) 0-10
Pedepar (Pdp) 0-5
Pazgen 5. «OnTuka» THS 15 |0-15 12%_ 15-20
Tecr 10
Otuer o naboparopHoii pabore 5
(OJIP)
Ompoc 1o pazaenam (Temam) 0-10
Pedepar (Pdp) 0-5
Paznen 6. «DnemMeHTHI TK6 5.
KBaHTOBOM (U3UKU. OCHOBBI 15 |0-15 20 15-20
aTOMHOM U AJepHON (PUBUKN»
Konrposbnas padorta (KHTP) 10
Otyet o nabopaTopHOit paboTe 5
(OJIP)
Ormpoc 1o pazaenam (TeMam) 0-10
Pedepar (Pdp) 0-5
IIpomexyTouHasi aTTecranus OM
0-40
(3x3amen) 2
B nucemenHoit popme no 0-40
ouneram

2. OueHOYHBbIE MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IIPOMEKYTOYHOM aTTecTaluu
[Ikana OLeHKH pe3yJbTaTOB 00YUYEHHUSI 110 TUCHUILINHE:

3amnanu- VYpoBeHb c(hOpMUPOBAHHOCTU
Kon Kon POBAHHBIE VHJIUKAaTOpa KOMIIETEHIIUHU
KOMIIe- | HHAUKATopa pEe3yIbTaTHI Bicokuii | Cpemuuii Huxe S
TEHLUU | KOMIIETEHIUH | OOy4YeHHs 10 CPEJIHETO
mucuuuiEe (ot 85 1o 100 ot 70 10 84 | o1 55 10 69 |01 0 10 54




Ixkana oneHUBaHUA

HEY/I0B-
OTJINYHO XOopouro YAOBJICT- JICTBOPU-
BOPUTCIILHO TeIBHO
3a4TEHO HE 3a4TEHO
3HATh:
OCHOBHEIE YDOBeUHb Y‘pOBeVHI: Munnman YDOBeIEL
dusnueckue 3HAHUU B 3HAHUU B BHO 3HAHUU
SBJICHUS U 06'beMe, 06’beMe, JOIIyCTUM HMXKC
3aKOHBI; OC- COOTBETCT | COOTBETCT BIit MHHHMAJ
HOBHEIE BYIOIIIEM BYIOIIIEM YPOBEHb bHBIX
¢pusnueckue pe- | MPOTPAMM | IIPOTPAMM | syappj; Tpe69BaH
JAUYUHBL U KOH- | © €, HIMECT uMeeT uu,
CTAHTBI, HX MOJTOTOBK MECTO MECTO HMEIOT
onpenenenue u | M oe3 HECKOJIbKO MHOLO MECTO
CIIMHHIIBI H3Me- OIIHOOK HETPYOBIX Herpy6hIX rpyonie
DeHHSE; OIINOOK OLIGOK OIIMOKH
YMETh:
ITponemon | ITponemon | Ilponemon | Ilpu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | peUICHUU
Bl BCE Bl BCE Bl CTaHJapT
OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
YMEHHS, YMEHHS, YMEHHS, 3a7a4 HE
penieHbl pelieHbl peIIeHBI IPOJIEMOH
BCE BCE THUIIOBBIC CTPHpPOBA
OCHOBHBIC | OCHOBHBIC | 33JI1a4H C HBI
MPUMEHSTH pu- | 3a7au, 3a/1a4u ¢ HErpyObIM | OCHOBHBIE
3UKO- BBHITMIOJIHEH | HErpyObIM | U YMEHHS,
MaTeMaTUYeCKH | bI BCE u OIIMOKAMH | UMEIOT
OINK-1 OINK-1.2 il anmapaT npu | 3a7aHUS B | OIIMOKaMHu | , MEeCTO
pElIeHnH 33124 | TIOJIHOM : BBITIOJIHEH | TPyOBIe
WHXEHEepHOU | oObeme BBIIIOJIHEH | BI BCE OLINOKHU
NEATeIIbHOCTH bl BCE 3a7aHus,
3aJlaHUS B | HO HE B
MOJTHOM MTOJTHOM
00BeEME, o0BeMe
HO
HEKOTOPBI
ec
HemoJeTa
MH
BJIQJICTh:
METOIaMHU ITponemon | Ilponae- Nwmeercs He npo-
aHanuza u CTPUPOBAH | MOHCTPU- | MUHU- TEeMOH-
MOJICIUPOBA- bl HABBIKK | POBAHBI MaJbHBIA | cTpHp
HUS, pu 0a3oBbIe Habop OBaHBI 0a-
TEOPETUUECKOTO | PEIIEHUH | HaBBIKU HaBBIKOB 30BEIE
u HeCTaHJap | Mpu JUTST HABBIKK
SKCIEPUMEHTANl | THBIX PELICHHN | PEWICHAS | 1y,
BHOTO 3a/1ad, CTaHJAPTH | CTaHAAPTH pelleHHH
HCCIICIOBAHUS BBITIOJTHE- | BIX 33J1a4, | BIX 3ajad, e —
MIPU PEIICHUH HUU QU3U- | BBITIONHE- | BBITIOJHE-
3a1a4 YECKHX HUU Qu3n- | HUS QU3N- HbIX
WHXKEHEPHOM JKCIEpU- | YECKHX YECKUX sajad,




NESATCIIbHOCTH MEHTOB, OKCIIEpU- | OKCTIEPU- | BBINOJIHE-
00paboT- | MEHTOB, MEHTOB, Hus u-
KH U 00pabot- | 00paboT- | 3yyeckux
UHTEP- KH U KU U IKCIIEPH-
[peTanyuu | UHTEp- HHTCP- MEHTOB

b
MX PE3YIib- | MPETALMU | MPETAUA | oG5paGoT-
TaTog 0e3 | UX pe3yllb- | UX PE3YIb- | v i e
OIIMOOK M | TATOB C TaTOB C Tepripeta-
HEJ0YECTOB | HEKOTOPBI | HEKOTOPBI
1107078704
MU MU
pe3yIbTa-
HeJoYeTa | HeJo4eTa
TOB,
MH. MU
UMEIOT
MECTO
rpyOsbie
OIITNOKH.

OreHka «OTJMYHO» BBICTABIISCTCS 3@ BBIMOJHEHUE KOHMPOIbHLIX padom u
mecmoguvlx 3a0anull 8 cemecmpe 6e3 ouwuUbOK U Hedo4emos, 21y00Koe NOHUMAHUE U
VMeHue NpuMeHams Guauyeckue 3aKoHvl O/l peuleHUss 3a0ay meopemuiecKozo,
OKCNEePUMEHMANbHO20 U NPUKIAOHO20 XApaKmepa, NOJHble U COOepHCAmeNbHble
omeemsl Ha 80NPOCHL Oulema (meopemudeckoe u npaKmuieckoe 3adanue);

OlleHKa «XOpOI0» BBICTABJISETCS 3a BBINOJHEHUE KOHMPOIbHbIX pabom u
MecmosviX 3a0aHUll 8 cemecmpe ¢ MUHUMATbHLIMU OUUOKAMU U Hedodemamu,
NOHUMAaHUe U YMeHUue NPUMEeHAMb u3uueckue 3aKoHbl OJisl peuleHus 3a0ay
meopemuiecko2o, IKCNepUMEHMAIbHO20 U NPUKIAOHO20 Xapakmepd, 00CMAamoyHO
NOJHble U coOepiicamelibHble Omeemvl Ha 8ONPOCyl Oulema (meopemuyeckoe uiu
npakmuyecxkoe 3a0anue);

OneHKka  «yAOBJETBOPHMTEJIbHO»  BBICTABISCTCS 32  BBHITIOJHCHHUE
KOHMPOJIbHbIX pAOOM U MeCmOosblX 3a0anUll 8 cemecmpe ¢ OOIbUUM KOIULECMBOM
OUUOOK U HeO0HUemos, MUHUMANbHBIL HAOOP HABLIKOB BLINOJHEHUS (DU3UYECKUX
IKCNepUMeHmos, 0opabomxu u UHmMepnpemayuy ux pe3yibmamos.

OreHKa «HEYA0BJETBOPUTEIbHO» BBICTABIACTCA 3d ClAO0e U HenoiHoe
BEITIOJTHCHUE KOHMPOJbHBIX pabom 6 cemecmpe U Omcymcmeue MUHUMATbHbIX
HABLIKOB BLINOJHEHUS (PUIUUECKUX IKCNEPUMEHMO8, 0OPAOOMKU U UHMEPNpemayuu

Uux pes3yilomanioe.

3. IlepeyeHb O1LIECHOUYHBIX CPEICTB
Kpartkas xapakTepucTuka OLIEHOYHBIX CPEACTB, UCIOJIb3YEMbIX MPHU TEKYIIEM
KOHTPOJIE YCIEBAEMOCTH U MPOMEXKYTOUYHOM aTTeCTalMyd O0O0ydYarolmerocs 1o

JOUCLIAIIIIAHE:
HaumenoBanue
Omucague OIeHOYHOI'O
OLIEHOYHOTO Kparkas xapakTeprcTiKa OLIEHOYHOTO CPeICTBa cpencTBa
cpencTBa p
Kontponbnas CpencTBo MpPOBEPKHM YMEHUU NPUMEHSTH MOJTYyYEHHBIE Kommiekr




pabora (KutP) 3HAHUS IS PEIICHHs 3a7ad OMPEEICHHOTO THIA IO KOHTPOJIbHBIX

TEME WIH Pa3IETy 3a/laHuil o OuieTam

Cucrema

Tect (Tecr) MTO3BOJISIOIIAS aBTOMAaTU3UPOBATH poLenypy
M3MEPEHUs YPOBHS 3HAHHWI U YMEHHI 00y4aroIerocs

CTaHAAPTU3UPOBAHHBIX SaHaHHﬁ, KOMILIEKT TECTOBBIX

3aJaHuN

[lepeuens 3a1anuii u
BOIIPOCOB JIJIst

Otuer no Bremonnenune  maGoparopHoit  paboTel,  00paboTka
nabopaTopHOI pe3ynbTaroB  dKcrepuMeHta. OdopmieHue  oTdera, SAHTb! .
pabore (OJIP) 3aIlUTa Pe3yIbTaTOB JIAOOPATOPHOM PAOOTHI IO OTYETY naGopatopHoit
paboThl, IepeyYeHb
TpeOOBaHUH K OTUETY
Omnpoc no 3HaHME OCHOBHBIX ITOHATHM Ilepeuenn
paznenam TeMbl/pazjiena/ I CUUTIIHHbI orpeaeneHui
(Temam) OCHOBHBIX TIOHSATHI
TEMbl/ IUCLIUTIIIHBI
[IpogykTr  camocTosiTenbHOM  pabOTBl  CTYJEHTA,
MPEJICTaBISAIONINI  co00M  KpaTkoe U3JI0KEHHE B
Pedepar (Pdp) NUCBMEHHOM  BHJE  TOJIyYEHHBIX  pe3ynbraroB | Temsl pedeparon

TEOPETHYECKOTO  aHaInW3a OMNpPEACICHHOH Hay4YHOM
(yueOHO-HCCIIe10BaTENbCKOM) TEMBI

COCTOAT

OHGHO‘-IHI)IG Marcepurajibl, BBIHCCCHHBIC Ha J5K3aMCH, HepequL

u3 3K3aMCHAllMOHHBIX OMJIETOB C | TCOPCTHUYCCKUX

OK3aMeH TCOPCTUICCKNMU BOIIpocaMu u 3alaHUsIMU | BOIIPOCOB 1

YMCHHH.

IMPAKTUYICCKOr'o XapakKTepa AJId IMPOBEPKU IMMPAKTHUICCKUX | KOMIIJICKT THUIIOBBIX

3aga4

4. TIlepeyeHb KOHTPOJILHBIX 3a/laHUH WJIH WHbIE MAaTEPUAJIbI,
HeoO0XoAuMble JJIi OLEHKH 3HAHWI, YMEHHH M HABBIKOB, XapaKTePHU3YHOIIHX
Tanbl GopMUPOBAHUS KOMIIETEHINH B MpoLiecce 0CBOEHUS TUCHUIINHBI
[Tposepsiemas komnetenius: [Iposepsiemast kommnerennus: OITK-1, OITK-1.2

Ilpumep 3a0anus

Juisa rekymero konrpoJs TK1:

TecT

Bonpoc

BapuaHmbl omeema

[Ipu abComOTHO HEYNPyrom
yZiape BBIMOJIHACTCS:

TOJIBKO 3aKOH COXPAaHCHUS UMITYJIbCa

TOJIBKO 3aKOH COXPAaHCHUS MOJHONM MEXaHUYECKOH OHCPIun

TOJIBKO 3aKOH COXpaHCHHA MOMCHTA UMITYJIbCa

U 3aKOH COXPAHECHMS HMIIYJIbCA, U 3aKOH COXPAaHEHHMs ITOJIHOU
MEXaHWYECKON IHEPTUn

Cuna, pneiictByromas  Ha
TEeJN0, HE coBepuIaeT padoTy,
€CIIH:

CHJIa MapaJJIC/]IbHA HAIIPABJICHUIO IICPCMCIICHUA

CHJIa aHTHUIIapaJJICJIbHA HAITPABJIICHHUIO IICPEMCIICHUS

TECJI0 MOKOUTCA

cHJla HampaBlieHa I0J TYNbIM YyIJIOM K  HalpaBJICHUIO
nepeMeneHus

Paagunyc-Bekrop,
IIPOBE/ICHHBIN U3 Hadaja
KOOPJMHAT B IaHHYIO TOYKY
ITO3BOJISIET ONPEIEITUTh

MECTOHAXO0XXIACHNE JaHHON TOUKH

[OJIOKEHNE TaHHOU TOYKA

paanyC KpUBU3HBI TDACKTOPHUU ABUIKCHUSA TOYKHU

BEKTOPH CYMMY CUIJI, II I/IJ'IO)KCHHBIXK)I&HHOI\/II TOYKE
b




OTuet no 1aboparopHoii padore (OJIP)

VYkazanus 1o opopMICHHUIO O0TYETa K JJabopaTopHOM padoTe.

Otuer odopmisgeTcs KaXIbIM CTYIACHTOM HWHIUBHUIYAIbHO U  JIOJDKEH
coJiepKaTh: HOMEP M Ha3BaHUE pPadOThI, LIeTb palbOThI, ATy BBIOJIHEHUS, KPATKOE
OIHMCAaHKE TEOPUU  HM3Yy4aeMoOro BONPOCAa, OCHOBHBIE  XapaKTEPUCTUKHU
MU3MEPUTENBHBIX TPUOOPOB, 3aMKMCH PE3YNbTATOB MPSMBIX U3MEPEHUNH M PacyeTOB
KOCBEHHBIX H3MEPEHHM, OPOpMIICHHBIE B BUJIE TAOJUIBI, TPaQUKU TMOTYYEHHBIX
3aBUCUMOCTE  (eciii  TpeOyroTCs), 3aluCh  BBIUMCICHHUM, TNPUBOMASIINX K
OKOHYATEIbHOMY pe3yJbTaTy, pacueT OIIMOOK H3MEPEHUH W OKOHYATEIbHBIN
pe3ynbTaT ¢ YKa3aHUeM OIIMOKUA MU3MEPEHUS, BBIBOIDI.

Bce rpaduku nomKHBI OBITH BBITIOJHEHBI HA MUJUIMMETpOBOM Oymare. [lpu
pacuerax He0OXOIMMO HUCIIOJIb30BATh eAMHUIIBI crucTeMbl CH.

K kaxmoit nmabopaTopHoi paboTe COAEPKUTCS TMEPEUCHb BOIPOCOB JJISl 3aAIUTHI
1abopaTopHOIl paboTHI.

IMpumep: JlaGopatopuas padora M3MEPEHUE YCKOPEHUWA CBOBOJAHOI'O
[MTAJEHMA C IIOMOILLBIO MATEMATHUYECKOI'O MAATHUKA
KoHTpoJ/ibHBIE BOIPOCHI:

1. KakoB BuJ 3aKk0OHa TapMOHMYECKUX KOJIeOaHUI MasiTHUKA?

2. Yro Ttakoe koyiebaHMs? CBOOOJHBIE KOJI€OaHHUS? TapMOHUYECKHE KojeOaHus?
MEPUOANYECKHE MPOLIECCHI?

3. Jaiite ompeneneHus aMIUIATYAbl, (a3bl, NEepUOaa, YaCTOTHI, IUKINYECKOU
YacTOTHI KOJIeOaHuUs.

4. BeiBegute QopMynbl sl MEPUOAOB KOJIEOAHUN TPYKUHHOTO, (PU3HYECKOTO H
MaTEMaTUYeCKOr0 MassTHUKOB.

5. Kak 3aBucuT BennurHa ¢ OT reorpa@puueckoil mupoThl?

6. [IpuBeauTe mpuMeEphl MPAKTUYECKOTO UCIIOIb30BaHUs KOJIEOaHU MasiTHUKA.

Omnpoc no pasgesam (Temam):

AOCOIIOTHO TBEPJIOE TEIO;

Ckopoctb (muddepennunanbras popma);

Yckopenue (nuddepennnanbaas popma);

TanreHnuaibHOE U HOpMaJIbHOE YCKOpeHUs (hopMyIIbl);

Bropoii 3akon HetoToHa (onpenenenue u popmya);

Nmnynse (onpeaeneHue u Gopmyna);

Pabora (onpenenenue u popmya);

3aKOH COXpaHEeHHMS ITOJIHON MEXaHUYEeCKOW PHEPTUH (OmpeaesieHne U popmyJia);
3aKOH COXpaHEeHHsSI MOMEHTa UMITyJibca (onpeaeneHue u Gpopmysia);

10 Teopewma Illteitnepa.

oCoNOaR~ODE

Pedepar (Pdp)
Tewmbl pedepaTos:

1. JIsmkenue, kak (hopma CyIiecCTBOBaHUS MATEPHU;



. 3aKOHbI KHHEMATUKU MEXaHUYECKOTO JBUKECHHUS U CBSI3b MEXKly HUMH,

. HeiicTBue cui B 3eMHBIX YCIOBUSIX;

. MexaHn4ecKoe ABUKEHUE B HEMHEPLUAIBHBIX CUCTEMAX OTCUETA,;

. Tpenue. [1onp3a u Bpe A1 MEXaHUYECKOTO IBHXKEHUS

. 3aKOHBI COXpaHEHU - QyHIaMEHTaIbHbIE 3aKOHBI IPUPO/IBI;

. DHeprus — elMHas Mepa pa3IudHbIX POpPM JIBUKEHUS U B3aUMOICUCTBUS
MaTepuH;

8. BoyIHOBBIE TPOLIECCHI B ITPUPOJIE U TEXHHUKE;

9. [IBm>keHue Ten B peasIbHBIX Cpenax;

10. O6 ucropun pa3putus « Teopur OTHOCUTEIIBHOCTI.

O\ L W

Ilpumep 3a0anus

Jis Tekymero kourpoJs TK2:

Tecr
Bonpoc Bapuanmuvr omeema
ITeproe Haugaio | Q=AU+A
TEPMOJAUHAMUKU s | Q=0
H30TCPMHUYIECKOTO mporecca | Q=AU
HMEET BUL: Q=A
[Tpu TEIUIONPOBOJHOCTH | IEPEHOCA UMITYJIbCA U3 CIIOS B CIION
[IPOUCXOJIAT IPOLECCHI: MIePeHOCa BHYTPCHHEH YHEPTUU B (OPME TETLIOTHI

BbIpaBHUBAHU S CKOpOCTCﬁ 6JII/I3J'I€)KaI_HI/IX CJIOCB
CaMOIIPOM3BOJIBHOI'O BbIPABHHMBAHHA KOHHGHTpaHI/If/'I B CMECH
ra3oB WJIM INIOTHOCTEH B XMMHUYECKH YHCTHIX ra3ax

[{uxn KapHo — oOpaTtumsIit JIBYX M30XO0p U JABYX HM300ap
KpYroBoii mmporiecc, JIBYX M30TEPM M IBYX aaualdaT
COCTOSIIINH n3: JBYX U30TEPM H JIBYX H30X0D
JIBYX U30TE€PM U JIBYX H300ap

OTtuer no saboparopHoii padore (OJIP)

VYkazanus 1mo opopMIICHHIO OTYETa K JJabopaTopHOM padore.

Otyer odopmisIeTCS KaXIbIM CTYIAEHTOM WHIWBHUAYaJbHO U  JOJDKEH
coJiepKaTh: HOMEp M Ha3BaHUE padOThI, LIeJb paldOThl, 1aTy BBITOJIHEHUS, KPATKOE
OMHCAaHKE TEOPUM  HM3y4aeMOTO  BOINpPOCA, OCHOBHBIC  XapaKTEPUCTUKHU
WU3MEPUTEILHBIX MPUOOPOB, 3alUCU PE3YIHTATOB MPSMBIX HU3MEPEHUNM W PAcCUETOB
KOCBEHHBIX H3MepeHui, odopmIICHHbIE B BHUAEC TaOJMUIBI, TpauKd TMOTYyYEHHBIX
3aBUCUMOCTEM (eciiu  TpeOyroTcs), 3aluCh  BBIUYMCICHHUM, TNPUBOMASIIMX K
OKOHYATEIFHOMY pe3yJbTaTy, pacueT OIMMOOK W3MEpPEHUNH W OKOHYATCIHHBIN
pPE3yNbTAT C YKa3aHUEM OIIMOKHA U3MEPEHHS, BBIBOIBI.

Bce rpaduku m0mKHBI OBITH BBIMOJHEHBI Ha MIJLTUMETpoBou Oymare. [lpu
pacdeTrax He0OXOAMMO MCITOIB30BaATh eAMHUIILI cucTeMbl CH.

K xaxmoii nmabopatopHoii pabOTe COIACPKUTCA TEPEUEHb BOIMPOCOB IS 3aAIUTHI
n1abopaTopHOI pabOTHI.



Mpumep: JlaGopatopras pa6ora OIPEJEJIEHUE OTHOIUEHUM MOJISIPHBIX
TEIUIOEMKOCTEH 'A3A METOAOM AIUABATHUYECKOI'O
PACIIMPEHUA

KoHTpoJibHBIE BONIPOCHI:

1) Kakue BupI TeIioeMKkocTelr Bam n3BecTHbI?

2) Or 4ero 3aBucUT TemioeMkocTs razos? Ilouemy C, > C,?

3) KakoB ¢u3ndeckuii CMbIC]I YHUBEPCATBHOM ra30BOi MOCTOSIHHON R?

4) O0BsICHUTE U3MEHEHUE TeMIIepaTyphl ra3a B IPOIECCE OMBITA.

5) OObscaurte, moueMmy aauabara MpU pPACIIUPEHUU Tra3a CHajgaeT Kpyde, 4YeM
u30TepMa.

6) Uto Ha3pIBaeTCS YUCIOM CTEMeHel cBoOombI? Kak 3aBHCIT OT 4mclia cTerneHen
ceobonbl Cy n C,? 3Has y (U3 ombITa), paccUUTAlTe YUCIO CTENEHEH CBOOOJBI
MOJICKYJIBI BO3/yXa.

Omnpoc no pasaenam (Ttemam):

VYpaBHeHHE COCTOSIHUSA UAeaNbHOro rasa (ypaBHeHue MenaeneeBa-Kianeiipona);
3akoH ABorajpo;

OCHOBHO€E ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU;

Cpennss kBajpaTu4yHasi CKOPOCTb;

BHyTpeHHss sHEprus 1uisi IPOU3BOJIBHOM Macchl M rasa,

[Tonnas pabota 4, coBepiiaemas ra3om;

TenmoeMKOCTb,

[IepBO€e HauanO TEPMOJINHAMUKHY;

PaboTa B M130T€pMHUECKOM MPOIIECCE;

10 VYpasuenue Ilyaccona.

oCcoNOOR~ODE

Pedepat (Pdp)
Tewmbl pedepaTos:

1. CTpoeHHEe BEIIECTBA C TOUKHU 3PEHUSI MOJIEKYJIIPHO-KUHETUYECKO TEOPUH;

2. uddy3noHHBIE TTPOLIECCHI B KUBOM M HEKUBOU MPUPO/IE;

3. TermtooOMeH B )KUBOM M HEXKUBOH IIPUPO/IC;

4. Ilpupona KanmWJIAPHBIX ABIEHUN. KanuuisipHble IBIEHUS B dKUBOM U HEKUBOU
MIPUPOJIE;

. 3aKOHBI TEPMOJAMHAMUKH U UX POJIb B PACCMOTPEHUH PAaBHOBECHBIX MPOIIECCOB;

. Kpucramn, kak gopma cyiiecTBoBaHUS MaTEPUH,

. Cusibl B MEXaHUKE M MOJICKYJISIPHOU (PU3HKE;

. DHTpoOMHUS, KaK (DYHKIUS COCTOSIHUSI CUCTEMBI;

. Teopema bonbpliMana 0 paBHOMEPHOM paclpe/IeICHUH SHEPTUU 10 CTEMECHIM
CBOOO/IBI;

10. Kitaccuueckas cratuctuka bonsnMana;

O 0 3 O\



Ilpumep 3a0anus

st Tekymero kourpoJs TK3:
KonTpoabnas padora (KHTP)
Tunossie 3aa4u JUIsi KOHTPOJIBHOU PabOTHI

busner 1
1. JIBe ruipu ¢ MaccaMH 2 KI' B 3 KI' COSIUHCHBI HUTHIO U MEPEKUHYTHI Yepe3 OJIOK.

HaiiTi yckopeHwue, ¢ KOTOPBIM JIBHKYTCSI THPU M CHJTYy HATsDKEHUS HUTH. TpeHuem
¥ Maccoil 0J0Kka mpeHeOpeyb.

. UneanpHas TeruioBas mammaa KapHo coBepriaeT 3a oauH muKiI padoty 4 = 2,94

k/[K ¥ OoTmaeT 3a MUK XOJOMWJIBHUKY KoiumdecTBo TernoTel Q, = 13,4 x/[x.
Haiitu K.11.4. MalydHEL.

. Paccrossane mexmy 3apsmamu +8 HKm m -6 HKim paBrHO 40 cm. Beramcnutb

HAIIPpSAKCHHOCTh M IIOTCHOHAJI IIOJSI B TOYKC, nemameﬁ IMOCCPCANHEC MCIKIAY
3apsagaMHu.

. [ABa 3apsma mo q = 10 K xakmplil HaxomsTcsi Ha paccrosauu 50 cM Apyr oT

npyra. Kakyro paGoTy HY>KHO COBEPIINTH, YTOOBI COJMM3UTH MX JIO PACCTOSHHS 5
cMm?

. Konnencatop emkocteto 2 MK® 3apsikeH 1o HanpsokeHus 20 B. Kakoit 3apsin

OyzeT Ha OOKJIaKax 3TOro0 KOHJIEHCATOPA, €CIIU K HEMY MOJKIIOUYHUTH MapauieIbHO
JIPYyTOM KOHAEHCATOp E€MKOCThIO & MK®D, 3apssKeHHbIA A0 HanpsbkeHus 32 B.
CoenvHeHbl 00KIIAIKK KOHAECHCATOPOB, UMEIOIINE PA3HOMMEHHBIC 3aPSIbI.

Buner 2

1.

2.

[Tap maccoit 1,5 kr katutcst 6€3 CKOIBKEHUS] IO TOPU3OHTAIILHON TJIOCKOCTH CO
CKOPOCTBIO 5 M/c OnpeieIuTh KHHETUYECKYIO SHEPTHIO 11apa.

Onpenenure HaubOJEE BEPOSITHYIO CKOPOCTh MOJIEKYJ T'a3a, MIOTHOCTh KOTOPOTO
npu masiaennu p = 40 kIla cocrasur 0,35 kr/m’,

. JIBa mapuka ¢ maccamu m = 0,1 T KaXJIbli MMOJIBEIICHBI B OJJHOM TOYKE HA HUTSIX

nuHoM 20 oM kaxas. [TooydynB oIMHAKOBBIN 3apsijl, MIAPUKUA PA3OLLIUCh TAK, YTO
HUTH oOpazoBanu yrou 60 . Halitu 3apsn Kax10ro mapuka.

.Illapux maccoit 40 wr, 3apsokeHHbIH 10 3apsima =10° Kn gBmkercs co

ckopocthio 0,1 m/c. Ha kakoe paccTosHHME MOXKET NPUONH3UTHCA IIAPUK K
TOJIOKUTENEHOMY TOYeqHOMY 3apsixy Gz = 2 10 Ki?

. Konpencarop emkxocteto C; 3apsokeH 1o Hampspkenus U;=100B. Tlpu

NapajuIeJIbHOM MOJKIIIOUEHUH 3TOr0 KOHJEHcaTopa K HesapsbkeHHoMy ¢ (=5
MK®, BoapTMETp MoKa3zan obuiee Hanpskenue U = 20 B. Haiitu C;.

bumner 3

1.

2.

Kakoe naBieHune co3Ja€T KOMIIPECCOP B KPACKOIYJIbTE, €CIIU CTPYs >KUIKOU
KpacKHu BhITEKaeT U3 Hero co ckopocthio 20 M/c. ITnotHoCTh Kpacku 800 kr/v®.
Macca m = 10 r kucnmopojga HarpeBaercsi oT Temmeparypel T; = 323 K no
temriepatypbl T, =423 K. Haiftu usmenenue sHrponuu AS, ecnu HarpeBaHue
MPOUCXOIUT W300apUUECKHU.



3. Paccrossane mexny 3apsmamu (= 180 vKnm u ;=720 aKn paBao 60 cm
OnpenenuTh TOYKY Ha MPSIMOM, MPOXOAIICH depe3 3apsibl, B KOTOPOU HYX HO
MIOMECTUTH TPETHUH 3apsill, YTOOBI BCS CHCTEMa HAXOMJIACh B PABHOBECHH.

4. HaifTi SHEpPruIo CHCTEMBI TPEX OJMHAKOBBIX TOYEUHBIX 3apsimoB mo q = 10° K,
PaCTONIOKEHHBIX B BEPITMHAX PABHOCTOPOHHETO TPEYTOJILHUKA CO CTOPOHOM 3 CM.

5. [lowap MWIACTHH IUIOCKOTO BO3IYIIHOTO KOHAeHcatopa 1,1 cM’ | 3a30p MEXIy
HUMUA 3 MM. DHeprus 3apsbkeHHoro KouaeHcatopa | mx/Dk. Jlo kakoro
HaIPsHKEHUS 3apsKEH KOHAeHcaTop?

Otuer nmo sadoparopHoii padore (OJIP)

VYkazanus 1mo opopMIICHHIO OTYeTa K JJaOOpaTOpHOM padoTe.

Otuer odopmusieTcss KaXIbIM CTYJCHTOM HHIWBUAYaTbHO U  JIOJDKEH
COJIEpKAaTh:
HOMEpP W Ha3BaHUE PalOThHI, 11eJIb pabOThI, J1aTy BBITIOJIHEHMSI, KPATKOE OIHUCAHUE
TEOPUU M3Y4a€MOrO0 BOMPOCA, OCHOBHBIE XAPAKTEPUCTUKU H3MEPUTEIIBHBIX
npuOOPOB, 3alUCH PE3yJIbTATOB MPSIMBIX H3MEPEHUNH M PaCUETOB KOCBEHHBIX
u3MepeHuid, opopMiIeHHbIE B BUJIE TaONHIIbI, TpadUKHU MOTYYECHHBIX 3aBUCHUMOCTEN
(ecnmu  TpeOyrOTCs), 3amUCh BBIYUCICHUM, MPUBOASAIMIMX K OKOHYATEIHHOMY
pe3ynbTaTy, pacyeT OMOOK U3MEPEHUN U OKOHYATEIbHBIA Pe3ybTaT C yKa3aHHEM
OIIMOKU U3MEPEHHUSI, BBIBOIBI.

Bce rpaduku 1omkHBI OBITH BBIOJHEHBI Ha MIJLTUMETpoBoil Oymare. [Ipu

pacueTax He0OXOAUMO UCIOIb30BaTh €AMHUIIBI cucTeMbl CU.
K kaxnoit nabopaTopHOi pabOTE COAEPKUTCS MEPEUCHb BOMPOCOB JJIS 3aIUTHI
nabopaTopHOi pabOTHI.
IIpumep: JlabopaTopnas padora [ PAJIIYHPOBKA I'AJIbBAHOMETPA
KoHTpoJsbHBIE BONIPOCHI:
1. Yto o3HayaeT nporpaaynupoBath npuoop?
2. Chopmynupyiite mpaBuia Kupxroda.
3. Crpenka raapBaHOMETpa CTOUT Ha HYJIEBOM JEJIIEHMM IIKaibl, korma R =0.
JlokaxuTe 3TO, IPUMEHHUB BTOpOe npaBmio Kupxroda.
4. YUTo HYKHO C/IeNlaTh, YTOOBI OTKJIOHUTH CTPEJIKY TaJIbBAHOMETPA JI0 MPEACIBHOTO
3HAYCHUS IIKAJIbI, €CJTU OHA Ty/a HE OTKJIOHWIACH MMPYU MAaKCUMaJIbHOM 3Ha4eHUH R?
5. I'me OyneT HaxoauThes cTpeiika mpudopa, eciu Ry = R, = 0, a R # 0?7 Yro moxet
IIPOU30MTH C TajlbBAHOMETPOM B TOM ciydae, ecnu DJIC ucroyHuka - OCTATOYHO
OoJibllIast BEIMYUHA?

Omnpoc no pasaenam (temam):

1. IIpomomxkure onpeeeHue: «INEKTPOCTATUYECKUM noJjieM
15 1C) 3 - E 10 3 SO »;

2. Ilpomomxure onpenenenue: «HampsyKEHHOCTBIO — AJEKTPUYECKOTO  MOJIA
15 F1e) 3 - E 10 3 S »;

3. Kak HampaBiieH BEKTOP HAIPSKEHHOCTHU AJIEKTPUUECKOTO TOJIS?
4. 3axon Kynona (dbopmyna u BXOJsIIME B HEE BETUYHHBI);
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CBA3b BEKTOpA HAIPSHKEHHOCTH £ 3JIEKTPHYECKOTO OIS C IIOTEHIMAIIOM (;
Dnektpudeckuil Tok. Cujia v INIOTHOCTh TOKA;

3akoH Oma (Bce BapuaHThI);

Pabora 1 MontHOCTh TOKA. 3akoH J[xoyns-JIeHna;

1-e u 2-e npaBuna Kupxroda a1t pa3BeTBICHHBIX LIETICH;

Pedepar (Pdp)
Tewmsl pedepaTos:

OO R

o

9.

DJIIEKTPUYECKUE SIBJICHUS B IPUPO/IE;

M cTOYHMKH TOKA U TAIbBAHUYECKUE JIEMEHTHI;

Teopusa MakcBesuia U ee BIUSIHAE HA Pa3BUTHE (PU3UKH;

N3oTpornHbie U aHU30TPOIHbBIE JUANEKTPUKU. CETHETOANEKTPUKH;

[IpoBonHUKH. SIBlIeHME BIEKTPOCTATUYECKOM HMHAYKUUHU. Pacnpenenenue
U30BITOYHOTO 3apsijia B 3apsSHXKEHHOM MPOBOAHUKE. DKpaHbl. 3a3eMIICHHE,
OCHOBHBIE 3aKOHBI ITOCTOSTHHOT'O TOKAQ,

Tokx mpoBoaumocTH B MeTtaimiax. OCHOBBI KJIIACCUYECKOW JJIEKTPOHHOW TEOPUU
AIEKTPONPOBOAUMOCTHA METAILJIOB;

3akoH [Ixoyns-Jlenna B nuddepeHnnansHoil 1 UHTErpaibHOW (opMax. 3aKkoH
Bunemana-®panua;

CBepXIIpOBOAUMOCTS;

10.OnexTpuyeckuii TOK B Ta3ax. DJIEKTPONPOBOIHOCTh Ta30B. MOHU3aINS MONEKYI

ra3oB. HecaMoCTOSTENBbHBIM Ta30BBIM paspsA. YOapHas HOHM3aLUs Ta30B.
CaMOCTOSITENBHBIN Ia30BbIM pa3psaa U €ro TUMBL. [ a3opa3psaaHas miasma.

Ilpumep 3a0anus

st Tekymero kouTpoJs TK4:
Tect

Bonpoc Bapuanmur omeema

NHAyKIIMOHHBIA TOK — TOK, | BPAIIA€TCS B JIEKTPUYECKOM I0JIE
BO3HHUKAIOIIMN B 3aMKHYTOM | HAaXOJWTCSl B MArHUTHOM TIOJIE
NPOBOJANIEM KOHTYPC, C€CJIM | HAXOJAUTCS B IICPEMCHHOM MArHMTHOM I10JIC
KOHTYpP: HaXOJUTCS B DJICKTPHUYCCKOM IOJIC

MarnuTHblii [OTOK  4Yepe3 | ONPEAEIIeTCs TOKaMU, IIEPECEKAIOIUMHU IIOBEPXHOCTh
IIPOU3BOJIBHO 3aMKHYTYIO | OIIpEAeIsIeTCsl BHYyTPEHHUMH KPYTOBBIMH TOKAMH

IOBEPXHOCTh: ONPEJEAETCS BHEIIHUMU TOKAMHU
pPaBEH HYIIIO

Hampasnenue cuisl, MIPaBOrO BUHTA

JEHCTBYIOLIEH Ha TOK CO OypaBuMKa

CTOPOHBI MAarHUTHOTO TTOJISI JICBOU PYKH

HaXOJUTCS 10 MPABUITY: paBoil pyku




OTuet no 1aboparopHoii padore (OJIP)

VYkazanus 1o opopMIeHHUIO 0TUETa K JIabopaTopHOU padoTe.

Otuer odopmisgeTcs KaXIbIM CTYIACHTOM HWHIUBHUIYAIbHO U  JIOJDKEH
COZIEpKaTh:
HOMEpP W Ha3BaHUE pabOThl, 1I€Jb PabOThI, ATy BBHINOJHEHUS, KPATKOE OMHCAHHE
TEOPUU HM3Y4aEMOIO0 BOIIPOCA, OCHOBHBIE XapPAKTEPUCTUKH HU3MEPUTEIBHBIX
npuOOPOB, 3alUCH PE3yJbTATOB MPSIMBIX H3MEPEHUNH M PaCUETOB KOCBEHHBIX
U3MepeHui, opopmileHHBIE B BUAE TaOJIHIIBI, TPa(UKH MOJIYYCHHBIX 3aBUCUMOCTEN
(ecmu  TpeOyroTCs), 3amUCh BBIYHUCICHHUM, MPUBOASAIMIMX K OKOHYATEIHBHOMY
pe3yabpTaTy, pacueT OMMOOK M3MEPEHUN W OKOHUYATENBHBIN Pe3ylbTaT ¢ yKa3aHHEM
OLIUOKU U3MEPEHHUS, BHIBOJIBI.

Bce rpaduku momkHBI OBITH BBIMOJIHEHBI HA MUJUIMMETpOBO#M Oymare. [lpu
pacueTax He0OXOAUMO UCIOIb30BaTh €AMHUIIBI cucTeMbl CU.
K kaxnoil nabopaTopHOi pabOTE COJNEPKUTCS MEpPEUeHb BOMPOCOB JJIS 3ALUTHI
1abopaTopHOIl paboTHI.
Ipumep: JlaGopatopuas paGora OIIPEJIEJJEHME T'OPM3OHTAJILHOM
COCTABJIAIONIEM MHIAYKIIMA MATHUTHOI'O TIOJSA 3EMJIM U
[NEPEBOJJHOI'O MHOXWTEJIA TAHI'EHC-TAJIbBAHOMETPA

KoHTposbHBIE BOIPOCHI.

1. Yto Takoe MHAYKIMS MarHUTHOTO ITOJIS?

2. Ilouemy MarHWTHasi CTpENKa OTKIIOHSAETCS NPU MNPOIYCKaHWM TOKA Yepes
KAaTyIIKY?

3. Jlns yero B Hayane pabOThl HEOOXOJWMO YCTAaHOBUTH KaTYyIIKy TaHIEHC-
raJlbBAHOMETPA B INIOCKOCTH MAarHUTHOTO MEpUIMaHa 3eMiin?

4. Kak HarpaBJIEeHO MarHUTHOE T0JIE B HEHTPE KPYTrOBOTO IMTPOBOJAHUKA C TOKOM?

5. ITlouemy HampaBieHUE OTKIOHEHUS CTPEIIKM MEHSETCS IIPpU HW3MEHEHHUH
MOJIIPHOCTH TOKA KATYIIKHU?

Omnpoc no pasgesiam (Temam):

1. Tlo xakomMy mpaBUIy HAXOJIWUTCS HANpPaBJICHHWE BEKTOpa MHIYKIIMM MarHUTHOTO
oJyd?

2. Cuna Amnepa. [To kakoMy npaBuily HAXOAUTCS HAMpPaBJICHUE CUITbI AMriepa?

3. 3akon bwuo-Capapa-Jlamnaca. CBA3b HampsDKEHHOCTH MAarHUTHOTO TIONS €
MarHUTHOM MHAYKIHAEH.

4. MarunutHslil notok. Teopema ["aycca st MArHUTHOTO TOJIS;

5. Cuna Jlopenua. ITo kakoMy npaBuily HAXOAUTCS HaNpaBiieHHe cuiibl JlopeHma?

6. 3akoH sJeKTpoMarHuTHOW uHAYKIMU Dapases;

7. Camounnykuusi. UHIyKTUBHOCTb;

8. DOHeprusi MarHUTHOTO TOJIS;

9. VYpauenus MaxkcBenna st 3JeKTpOMarHuTHOro moiis (muddepeHiumansHas u

WHTErpajibHbIE (POPMBI);
10. KonebarenbHbiit KOHTYp. Popmyna ToMcoHa.



Pedepar (Pdp)
TeMmsbl pedepaTos:

1.
2.

10.

YckopuTenu 3apspKeHHBIX YacThll. MarHeTpoH. Macc-CieKTpOoCKOuS;

3aKOH MOJHOTO TOKa U ero npuMeHeHue. Teopema ['aycca uist MArHUTHOTO TTOJIA;
Tunel MarHeTWkoB: JaMa- M Mapa- Mar"HeTukd. COOTHOLIEHWE MEXIY
NOSIBJICHUSIMU JIMa- U I1apa-MarHUTHBIX CBOMCTB BELIECTBA,;

@®eppomarnernzM. Touka Kropu. Marauteseid  rucrepesuc. Ilpumenenus
(beppOMarHeTUKOB;

KBantoBass mpupoma  ¢eppomarHetusma. MexaHU3M  HaMarHUYMBaHUS
beppomarueTuka,;

SIBreHME DNEKTPOMArHMTHOM WMHAYKUWHW: 3.4.C. MHAYKUMH. lIpaBuiio JleHuma.
OCHOBHO 3aKOH 3JIEKTPOMAarHUTHOW UHAYKIUU (3akoH Papanes-Jlenna.);
OnexkTpuyeckuil  KosiebatenbHbli  KOHTYp. CBoOonmHble  KojeOaHus B
IIEKTPUYECKOM KOHTYPE;

[lepeMEHHBI DNEKTPUYECKUN TOK. XapaKTEPUCTHKU IIEPEMEH-HOIO TOKa.
MOIIHOCTH TOKA,

BonHoBoe ypaBHEHHE NS 3JEKTPOMAarHUTHON BOJHBI. OOBbEMHasl IMJIOTHOCTH
DHEPIUU AEKTPOMArHUTHOTO NoJisA. [1oTOK 3Heprun. Bekrop IloiHTHHrA;

[IIkana 3JIEKTPOMAarHUTHBIX BOJH. PaguodacTOTHBIM M ONTHYECKUH UAIa30H
AIIEKTPOMArHUTHBIX BOJIH.

Ilpumep 3a0anus

st Texkymero kourpoJs TKS:

TecT

Bonpoc Bapuanmvr omeema

Yron Mexay mI0CKOCTSIMU
MPOITYCKaHU JBYX | YBEJIMUYHUTCS B 2 pasza
NOJIIPU3aTOpOB paBeH 45°.
Ecnmu yron yBenuuuth B 2
paza, TO HWHTEHCUBHOCTb
CBETa, NPOILIEALIEr0 4Yepes
00a nosipu3aTopa

yMEHbIINUTCS B 4 pa3a
CTaHET PaBHOW HYJIIO
YMEHBIIUTCS B 2 pa3a

Yron manenuss nyda Ha | 0,71. (OTBeT yka3aTh ¢ TOUHOCTBIO IO COTHIX)
IpaHULly JBYX Cpell paBeH
45°,
60°,
OTHOCHUTEJIbHBI TOKa3aTellb
MIPEJIOMJIEHUS] COCTaBISIET

yroa MpesioMJIeHUst -
npu 3TOM

[Tpu nepexoge crera us HaImpaBJICHUE PACIIPOCTPAHEHUS
BakyyMa (BO3/lyX) B KaKyIo- CKOPOCTB PACIIPOCTPAHEHNS

1100 ONTHYECKHU JJIMHA BOJIHBI

IpO3pavHyIo cpeny (Boay, yacToTa KojieOaHUH B CBETOBOM BOJIHE

CTEKJIO) OCTAeTCs
HEU3MEHHO. ..




OTuet no 1aboparopHoii padore (OJIP)

VYkazanus 1o opopMICHHUIO 0TUETa K JJabopaTopHOM padoTe.

Otuer odopmiseTcs KaXIblM CTYJEHTOM HHIMBHUIYaJbHO U  JIOJDKEH
COJIEPKATh:
HOMEp U Ha3BaHUE paboThl, Lieab paOOThI, JaTy BBIIOJIHEHUS, KPAaTKOE OMHCAHHE
TEOPUU H3Y4aeMOIO BOIIPOCA, OCHOBHBIE XapaKTEPUCTHKU H3MEPUTEIbHBIX
npuOOpOB, 3amHCH PE3yJbTAaTOB MPSIMBIX H3MEPEHHH M PACueTOB KOCBEHHBIX
U3MepeHui, opopmiieHHBIE B BUAE TAOJIHIIBI, TPa(UKH MOJIYYCHHBIX 3aBUCUMOCTEN
(ecmu  TpeOyroTCs), 3amUCh BBIYHUCICHHUM, MPUBOASIIMX K OKOHYATEIHLHOMY
pe3ynbpTaTy, pacueT OMMOOK M3MEPEHUN W OKOHUYATENBHBIN Pe3ylbTaT ¢ yKa3aHHEM
OLIUOKU U3MEPEHHUS, BHIBOJIBI.

Bce rpaduku 1omkHBI OBITH BBIOJHEHBI Ha MIJLTUMETpoBoil Oymare. [Ipu
pacderax HEOOXOIMMO HCTI0Ib30BaTh €IMHUILIBI cuctembl CH.
K kaxnoil nabopaTopHOi pabOTE COIAEPKUTCS MEpPEeUeHb BOMPOCOB JJISL 3ALUTHI
1abopaTopHOIl paboTHI.
IMpumep: Jlabopatopuas pabora [[IPOBEPKA 3AKOHA MAJIFOCA

KoHTposbHBIE BONIPOCHI.

1. Kako#i cBeT Ha3bIBaeTCA INIOCKONOJISIPU30BAHHBIM ?

2. B 4eM COCTOMWT SIBJICHUE IBOWHOIO Jy4YEIPEIOMIICHUSA?

3. Yro Takoe onrhueckas ochb? Kakume IUIOCKOCTHM B KPUCTAUIE HA3bIBAKOTCA
TJIaBHBIMU?

4. ChopmynupyiTe 3aKOHBI MOJISIPU3AIUU.

5. Ykaxure crnocoObl NOTyYEHHUS MOISIPU30BAHHOTO CBETA.

Omnpoc mo pasaenam (temam):

EctecTBeHHBIN U MOJNSPU30BAHHBIN CBET;

3akoH Maimoca. 3akon bproctepa (popmybl);

HuTtepdepenius, ycnoBue HHTEPPEPEHIIMOHHBIX MAKCUMYMOB;
HMudpakuus. YcnoBue 1uPppakimOHHBIX MAKCUMYMOB;

Jucnepcus u ee posiBIeHUS,

TennoBoe u3IydyeHue.

AOCOIOTHO YE€pHOE TEIO.

3akon Credana-bonbiMana.

. 3akoH cMelieHusa Buna.

10. ®oroaddexT. YpaBHeHue DitHiTeHa Juis BHEHIHero ¢GoTodddexra.

oCoNOOR~ODE

Pedepar (Pdp)
Tewmbl pedepaTos:

1. Tlomocwl paBHoii TommuHbl. Konbiia HetoTona. [lpumenenune natepdepeHum B
TEXHUKE.
2. JlucnepcuoHHbIH cniekTp. [I[pumenenue nucrepcumn.
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[Tonsipu3arus cBeTa IpH €ro OTPAKCHUH U TMPEJIOMIICHHUH.

[TomHoe (BHyTpeHHee) OTpakeHHWe CcBeTa. lIpefeNnbHbIi yroia TOJHOTO
oTpakeHust. CBETOBOIBI.

Bpamenune tuiockoctn moinsipu3anuu.  [lomsapumerpusa. Ilpumenenue u
UCTIOJIb30BaHUE TOJISIPU3AIMHA B HAPOJHOM XO3SIICTBE.

[Ipumenenue BHemHero Gotodddexra B TEXHUKE.

Baytpennuit ¢potoaddexT 1 ero npuMeHeHus.

JlaBnenue cBera. KBaHTOBOC 00BSCHEHHE JAaBICHHS CBETA.

doTtoaddexT B momynpoBoguukax. dpdext Jembepa.

. [lonspuzanuss npu OpPOXOKIAECHUU CBETA YEPe3 HEKOTOPbIE KPUCTAUIbI. 3aKOH

Mauroca.

Ilpumep 3a0anus

Jis trekymero koutpoJs TK6:

Tumnossie 3aJa4du AJri KOHTpOJIBHOﬁ pa6OTI>I.

buner 1

1.

3.

4.

HaiiTn MarHuTHBIA MOTOK Yepe3 IIoUa/b MONEPEYHOro CeYeHUsl KaTylku (0e3
CepJIcUHMKa), UMEIOLEH Ha KaKJOM CaHTUMETpE JJIMHBI n = 8 BUTKOB. Paguyc
cojeHouaa I = 2 cm, criia Toka B HeM | = 2A.

[Tyuox Oernoro cBera majgaeT HOPMaJbHO Ha CTEKISHHYIO IUIACTUHKY, TOJILIMHA
kotopoir d=0,4mkm. [lokaszarens mnpenomiieHus crtekna N=1,5. Kakue mInHBI
BOJIH, JIeXallue B TMpejenax BUIUMOIO cHekTpa (ot 410" mo 7-10* mm),
YCUJIUBAIOTCA B OTPAXECHHOM myuke? YacTuiia HaXOIUTCS B OTEHIIMATIBHOU IME
mmprHO# | ¢ OECKOHEYHO BBICOKUMH CTEHKaMH B OCHOBHOM COCTOSIHWUHU. HaiiTu
BEPOSITHOCTh HAXO0XICHUS YacTHIIbI B nHTepBae /4 < x <I1/2.

HaiiTu mnoJiHyr0 SHEpPrur0, MOMEHT HMITYJbCa DJEKTPOHA M €ro BO3MOKHBIC
HPOCKIIMU B BO30YKJICHHOM cocTosiHuu 3d B aTOME BOJIOpO/IA.

Haiitn nedekt Macc, 3HEPTUIO CBSI3U U YAEIbHYIO SHEPTHIO CBSI3U Spa a30Ta.

Buner 2

1.

JIBe KaTymiku HaMOTaHbl Ha OOmmMi cepiaeyHuk. HalTu ux B3auMHYIO
UHIYKTUBHOCTB, €CJIIM NPHU CKOPOCTH M3MEHEHUM CUJIbI TOKA B IEPBOM KaTyIIKe
dl/dt = 3A/c Bo BTOpOIt Karyiike nHAYKTUBHOCTH MHAYIIUpyeTcs DJC &, = 0,3B.
Boruncnuth paauychl nepBbix nsATd 30H OpeHens I ciydas MIOCKOW BOJIHBI.
Paccrosinue OoT BOJTHOBOW MOBEPXHOCTH /10 TOUYKU HaOmtoAeHUs paBHO 1M. JnuHa
BOMHBI A=5-10"M. ®oToH ¢ sneprueii 0,51 M»B B pe3ysibTaTe KOMIOTOHOBCKOTO
paccesiHusl OTKIIOHWJICS. Ha yroJl 180° .OmpenenuTh JOMI0 SHEPTHH B MPOLCHTAX,
OCTaBIIYIOCS Y pacCesSHHOTO (POTOHA.

HaiiTu monHyi0 SHEprui0 U MOMEHT HMITYJIbCca 3JIEKTPOHAa B BO30YKICHHOM
COCTOSIHUU 3p B aTOME BOJOPOA.

Haiitn sHepruto u uiMHY BOJHBI ()OTOHA, HCIYCKAaEMOTO TMpH MEpexoe
AJIEKTPOHA B aTOME BOJOPOJIa CO BTOPOTO SHEPTreTUUECKOTO YPOBHS Ha NIEPBBIIA.



buner 3

1. HanpsikeHHOCTh MAarHUTHOTO TIOJIE B ILIEHTPE KPYroBOTO BHUTKA C MAarHUTHBIM
MOMEHTOM Pp=1,5 AM paBHa 150 A/m. Onpenenute: 1) paauyc BUTKaA; 2) CUITY
TOKa B BUTKE.

2. CKOJIbKO MITPUXOB HA 1MM JIJTMHBI UMeeT AU paKIUOHHAs pElIeTKa, €CIU 3eJieHas
muaua prytu (A=5461A) B cnekTpe mepBoro mopsaka HaOMOAAeTCs O] YIJIOM
0,33 panguan?

3. Yron paccesuus dotoHa ¢ sueprueii 1,2 M>B Ha cBoGomHOM 31eKTpoHE 60
Haiitu sHepruto paccestHHOro (JOTOHA U 3JIEKTPOHA OTIAYH.

4. 3a xakoe BpeMms pacrnagercs 1/4 HayaabHOTO KOJHYECTBA SiACP PAAHOAKTHUBHOTO
HYKJIM/Ia, €CIU Iepuo noiaypacnaaa 24 yaca?

Otuer mo sadoparopHoii padore (OJIP)

VYka3zanus no opopmIIEHUIO OTYETA K JIabopaTOpHOU padoTe.

Otuer odopmiseTcs KaXIblM CTYJEHTOM HHIMBUIYaJbHO U  JIOJDKEH
COJIEPKAaTh:
HOMEp U Ha3BaHUE PalOThHI, LEAb PAOOThHI, ATy BBIIOJHEHUS, KPATKOE OMMCAHUE
TEOPUU H3Y4aeMOIO BOIIPOCA, OCHOBHBIE XapaKTEPUCTHKU H3MEPUTEIbHBIX
npuOOpOB, 3alKMCH PE3yJIbTAaTOB MPSIMBIX H3MEPEHUH M PAcCuETOB KOCBEHHBIX
U3MepeHH, opopmIIeHHBIE B BUE TaOJUIIbl, TPAPUKU MOITYYEHHBIX 3aBUCHMOCTEN
(eciu  TpeOyrOTCs), 3amUCh BBIYMCICHUM, MPUBOASAIMIMX K OKOHYATEIbHOMY
pe3ynbpTaTy, pacueT OMMOOK M3MEPEHUN W OKOHUYATENBHBIN Pe3ylbTaT ¢ YKa3aHHEM
OLITUOKU U3MEPEHHUS, BHIBOIBI.

Bce rpaduku omkHBI OBITH BBINOJHEHBI Ha MUJLIUMETpoBoi Oymare. Ilpu
pacueTax HeoOXOAUMO UCIOIb30BaTh €AMHUIIBI cucTeMbl CU.
K xaxmoit mabopaTopHoil paboTe COAEPKUTCS TMEPEUCHb BOIMPOCOB JJISI 3AIUTHI
1abopaTopHOIl paboOTHI.
Ipumep: JTaGoparopuas pa6ora BHEIITHUN ®OTODDDPEKT
KoHTpoJibHBIE BONIPOCHI

1. Yro Takoe ¢oton? Hanumure GopMysbl €ro XapaKTepUCTHK;

2. Javite hopmyaupoBKy BHeIIHETO GoTorddexTa;

3. Yro npoucxonut ¢ (GOTOHOM, AAAIONTUM Ha TPAHUILy METaJINa;

4. YUTo mpoMCXOIUT C DJIEKTPOHOM B METaule IMOCJIE€ €ro B3auMOJCUCTBUS C
dboToHOM?

5. Yro Ha3biBaeTcsa paboToil Beixoaa? Uss 3TO xapakTepucTrka’?

6. [laiite onpenenenue kpacHou rpaHuiibl hpotodddexra;

7. YTo Takoe TOK HACHIIICHUA?

8. [l1s yero HyHO 3anuparoliee HanpsKeHue?

Omnpoc no pasaesnam (Temam)

1. Yrto Takoe BoiHBI e bpoinsa?
2. Dddextr Komnrona. Paccesanpiii HOTOH 1 37EKTPOH OTAaUN?
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TyHHenbHbIN 3P eKT;

CrtpoeHue aToMa BOAOPO/1a. DHEPrEeTUUECKUE YPOBHHU;
bo3onbl 1 DepMUOHBI — YTO K HUM OTHOCHUTCS?
[Toctynatel bopa;

DNEeKTpOHHAs U ABIPOYHAsk TPOBOJIUMOCTH;

CaoiicTBa aTOMHOTO 5I/Ipa;

[lepuon nonypacnana. YpaBHeHus o- U [-pacnayios;
JledekT macchl.

Pedepar (Pdp)
Tewmbl pedepaTos:

e
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OddexT BaBunosa-UYepeHkoBa 1 ero NpuMeHEHHUE B SACpHON (pU3HKe;
K ucropuu otkpsitus a¢pdexra Komnrona;

SIBnenue cBepxmpoBoaumoctu u dhdext Kymepa;

Judpakiusi peHTTeHOBCKUX JIy4ell U ee MPUMEHEHHE B PEHTIC€HOCTPYKTYPHOM
aHaJN3e U PEHTTCHOBCKOW CIIEKTPOCKOIINH;

["onorpadus — UCTOPHS OTKPHITHUA U €€ TPUMEHEHHE;

SInepHbIil MArHUTHBIA PE30HAHC U €T0 MPUMEHEHHE B TEXHUKE;
[Ipobnemsl siIepHOI SHEPTETHKH HA COBPEMEHHOM JTarle;

ATOMHas ¥ siIepHAst SHEPTreTHKA CETOIHS U 3aBTPa;

SlnepHble peakiyu B HAyKe U TEXHHKCE;

[Ipo6JieMbl TEPMOSIEPHOTO CUHTE3A.

IIpomexyrouynas arrecrauuss OM1:
Bonpocs k 3xk3ameny (1 cemectp)

RO~k wWNhE

Cucrema otcuerta. CKOpOCTb.

YCKOpEHHUE U €0 COCTABIISIONIHUE.

VYrioBasi CKOPOCTb U YTJIOBOE YCKOPEHHE.

3akoHsl HproTOHA.

HeunepunanbHbie cucteMbl oTcueTa. CUiibl HHEPLIVH.

3aKOH COXpaHEHUsI UMITYJIbCA.

Pabota cuibl.

KoncepBartuBnsbie cuibl. [loTeHIIManbHas sHEprus.

3aKOH COXPAHEHUS MMOJHON MEXaHUYECKOW SHEPTUH.

Teopema lllteitHepa.

Kunetnueckast sHeprus Bpaliaromerocs tea.

OCHOBHOI 3aKOH JMHAMUKH BPAIaTeIbHOTO JBHUKCHHUS.

3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCa.

YpaBHEeHUE COCTOSIHUS HICATBHOTO Ta3a.

OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETUUECKON TEOPUH HICATbHBIX Ta30B.
3akoH MakcBeilia 0 pacupeieIeHHH 0 CKOPOCTSIM TEMJIOBOTO ABUKEHHS.
Cpennee 4nucio CTOIKHOBEHUN U CPEIHSISI ITTMHA CBOOOTHOTO MPOOETra MOJIEKYIL.
BHyTpeHHsIs1 SHEpPIUsl CUCTEMBL.



19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.

Pabora rasa npu ero paciumpeHu.

[IepBO€ HauanO TEPMOJIUHAMUKH U €70 TPUMEHEHHUE K M30MPOLIECCaM.
TennoeMKoCTh UACANBHOTO Ta3a.

KpyroBoii mporiecc (LuKi).

[uxn Kapno.

DIIEKTPUYECKUM 3apsA. 3aKOH COXPAHEHHUS IIIEKTPUUYECKOTO 3apsia.
B3anmoneiictBue 3apsnoB. 3akoH KynoHa.

DnekTpudeckoe nose. HanpsikeHHOCTh mosisl.

DNEKTPUUECKUN TUTIONb.

[ToTok BekTOpa HanpsixeHHOCTU. Teopema Octporpaackoro-I'aycca.
[ToTeHuman snexkTpuueckoro nossi. Pabora no nepeMenieHuto 3apsja.
DIEKTPUUECKOE T0JIE B IUDIICKTPUKE.

[IpoBogHMKHM B 2sieKTpru4YeCcKOM 1oJie. EMkocTs. KoHneHncatopsl.
DHeprus 3J1eKTPOCTaTUYECKOTO MOJIS.

OnekTpudeckuil ToK. Cujia ¥ IIOTHOCTh TOKA.

3akoH Oma 111 OJHOPOIHOTO MPOBOJHUKA.

CTOpOHHME CHUJIBI.

3akoH Oma 1J11 HEOJTHOPOJIHOT'O YYacTKa IEIH.

Pabora 1 MomtHOCTh TOKA. 3akoH [[xoyms-JleHia.

[IpaBuna Kupxroda a1 pa3BeTBICHHBIX IENEH.

Tunosble 3a1a4n

1.

MaxoBuK Bpamaercsi ¢ yriaoBoil ckopocteio 180 060/MuH. C HEKOTOPOr0O MOMEHTA
2

BPEMEHM OH Haudaj TOPMO3UTHCS C YIJIOBBIM YCKOpeHHMEM 3 pazn/c”. Uepes kakoe

Bpemsi OH ocTaHOBUTCsI? Kakoe uyncio o60poTOB OH MPH 3TOM COBEPILUT?

. Texo maccor 4 Kr U3 COCTOSHHUSA MOKOS HAYMHAET CKOJB3UTh 110 HAKJIOHHOW

MJI0CKOCTU BhICOTOM 0.5 M M JuHOM | M M NPOXOJIUT K OCHOBAHUIO HAKIIOHHOM
MJIOCKOCTH CO CKOPOCTHIO 2,5 M/c. HaliTu koadpuieHT Tpenus Tena o miIocKoCTh
Y KOJIMYECTBO TEIUIOTHI, MOTYYEHHOW NP TPEHHUH

. B Gannone maxoautes ra3 npu temueparype 17 °C. Bo CKOJBKO pa3 YMEHBIIUTCS

naBieHue raza, ecnu 40% ero BwINIET U3 OaJIOHA, a TeMIlepaTypa MOHU3UTCS Ha

10 °C?

. B 3akpeiTom cocyne ooremom 25 1 Haxoautcs 60 r kuciaopoaa u 300 r aprona .

Hasnenne cmecu 0,5 MIIa. Haiitu TemMnepatypy u MOJSIPHYIO Maccy U IJIOTHOCTb
CMECH.

. JIByXaTOMHBII ra3 B KOJIMYECTBE 2 MOJIb HAIPEBAIOT NPH MOCTOSTHHOM O0BEME /10

temriepatypbl 289 K. ompenenuTs KOJIMYECTBO TEIUIOTHI, KOTOPOE HEOOXOAUMO
COOOIIUTH ra3zy, YToObl YBEJIUYUTH €ro JIaBJIeHUE B 3 pasa.

. JIByxaroMHOMYy Tra3y coo0meHo koaudectBo Teminotel 2,093 x/x. Ta3

pacmmpsiercs uzobapudecku. Haiitu paboTy pacimpenus raza

.JIBa OIMHAKOBBIX 3apsOHKEHHBIX IIIAPUKA, PACIOJOKEHHBIE HA PACCTOSHUU

r = 0,2 m, B3aumogeicTByIOT ¢ cuioit 1 MkH. Jlo kakoro moTeHIMama 3apsyKEHBI
HIapUKH, €ClId UX aquaMeTpel D = 1 cm?

. Konnencatop emkocthto 4 Mk® 3apsikeH 10 Hanpsokenust 10 B. Kakoit 3apsin



Oyzaer Ha OOKJIaJKaX 3TOTO KOHJEHCATOPA, €CIU K HEMY MapajliebHO MOIKIIOYUTh
JIPYTOMl KOHJAEHCATOpP €MKOCThI0 6 MK®D, 3apsskeHHbIM 10 HanpsbkeHus 20 B ?
CoeauHeHbl 00KIaJKH KOHACHCATOPOB, UMEIOIIUE OJTHOMMEHHBIC 3apsiIbl.

9. BonpT™eTp, nonkiIO4YeHHbIH K UCTOUHUKY Toka ¢ DJIC =120 B u BHyTpeHHUM
conporuBieHueM 1 =500 Owm, mnokaspiBaer 118 B. Hailtu BHyTpeHHEE
COMPOTHUBJICHUE BOJILTMETPA.

10. Akkymynstop ¢ BHyTpeHHUM conpoTtuiieHueM r = 0,08 Om mpu toke I; = 4 A

OTJIa€T BO BHEILIHIOK LENb MOIHOCTh P; = 8 BT. Kakyro MOIIHOCTh OTAAET OH BO
BHEIITHIOO 1IeTh TIpH Toke [, = 6 A?

IIpomexkyrouynas arrecrauuss OM2:
Bomnpocs! k 3k3ameny (2 cemectp)

MarnauTHoe nosie. BekTop HHIYKIIMM MarHUTHOTO TOJISI.

Cuiibl AMmiepa.

3akoH buo-Caapa-Jlamiaca. HanpsikeHHOCTh MAarHUTHOTO TIOJISL.

3aKOH MOJHOTO TOKA JIJIi MArHUTHOTO MOJISI B BaKyyMe.

MaruautHbii notok. Teopema ["aycca 111 MarHUTHOTO TTOJIS.

Cuna Jlopenna.

SIBenue Xoia.

SBneHUE IIEKTPOMAarHUTHOW WHIYKITHH.

CamouHnykuus. THIyKTUBHOCT.

0. DHeprust MAarHUTHOTO TIOJIS.

11. MarauTHble MOMEHTHI aTOMOB.

12. MarauTHOE OoJIE€ B BEIIECTBE.

13. HampspkeHHOCTH MarHUTHOTO TTOJTSL. OTHOCHUTENbHAS MarHUTHas
MIPOHUIIAEMOCTb.

14. OcHoBbl Teopun MakcBeuia JJis 3JIEKTPOMArHUTHOTO TTOJISL.

15. KonebaTenbHbIN KOHTYD.

16. CBobOoaHbIC HE3aTyXaIOIINE KOJICOAHMS.

17. CBoboaHbIe 3aTyxaroliye KojaecoaHus.

18. BoaHOBBIC IPOIIECCHI.

19. DnekTpoMarHUTHBIE BOJHBI.

20. DuHeprus >IEeKTPOMArHUTHBIX BOJIH.

21. CBeTOBBIC BOJIHEI.

22. Wntepdepenirsi CBETOBBIX BOJIH. KOrepeHTHOCTh U €€ OCYIIECTBICHHE.

23. Judpaxnus ceera. [Ipunun [oitrenca-®penens. Merop 3o Openens.

24. Jludpakust Ha KPYrioM OTBEPCTUU U JIUCKE.

25. dorodddekr.

26. Macca u ummyssc ¢oToHa. J[BoiCTBEHHAs TPUPOIa CBETA.

27. ]JIBolicTBeHHasi KOPITYCKYJSPHO-BOJIHOBAS IPUPOa MUKPOOOHEKTOB.

28. BeposTHOCTHBIN CMBICT BOJIH Jie bpoitns.

29. CooTHoIIEHNE HEONIPEASICHHOCTEH.

30. Vpasuenwue [lIpenunrepa.

31. TyuuenwHBIN 3P deKT.

HOooo~NoORWNE



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

ATOM BOJIOpOJA.

MexaHnuecKuii 1 MAarHUTHBI MOMEHTBI 3JIEKTPOHA B aTOME.
[TpuHIUT TOKIECTBEHHOCTH MUKpOYACTULl. BO30OHBI 1 (PepMHUOHBI.
[ToHATHE O KBAaHTOBBIX CTaTUCTUKAX bo3e-OliHmTeiiHa 1 ®epmu-lupaxa.
DIIEKTPOHHO-IIBIPOYHOM NIEPEXOI.

OcCHOBHBIE CBOWCTBA U CTPOECHUE SAIpa.

DHeprus CBA3M AAEP.

S nepHble CHIIBL.

Snepubie peakunu. LlenmHou mponecce eneHus aaep.
TepMosiiepHbIE peakInH.

PagnoakTuBHOCT®D.

Tumnosbie 321a4u K IK3aMEHY

1.

9.

10

MarHuTHbelf MOTOK 4Yepe3 3aMKHYThIM MpPOBOAHUK corpotuBieHueM 0,5 Om
paBHOMepHO yBenmuuuicsi ¢ 4 BO nmo 12 B6. Kakoit 3apsa mnpomen uepes
MOIIEPEYHOE CEYEHNE MPOBOAHUKA?

. OnekTpoH ¢ sHepruent 300 3B nBukeTcs NMEPNEHIMKYJIAPHO JMHUSIM WHIYKIIUA

MarHUTHOTO TIOJIS ¢ HanmpsbkeHHOCThI0 H = 465 A/M. Omnpenenuts cuimy JlopeHia,
CKOPOCTh U PaInyC TPACKTOPUH IEKTPOHA.

. [InockoBeimykiiag auH3a ¢ R =4 M BBIIYKJIOW CTOPOHOH JIEKUT HA CTEKISTHHOU

IIJTaCTHUHC. OHpCI[@HI/ITB AJIMHY BOJIHBI IMMAaJAromiero CBETa, CCIN paanycC IISATOTO
CBCTJIOI'O KOJIbIId B OTPAKCHHOM CBCTC PaBCH 3 MMm.

. Onpenenuth paaunyc nsaToil 306l OpeHens, eclii paanyc BTOpoW 30HbI DpeHens

JJI IINTOCKOT'O BOJTHOBOT'O (1)pOHTa 2 MM.

. DHepreTuyecKkas CBETUMOCTh YepHOro Teia Re = 10 kBT/M° . onpemenuTs [IHHy

BOJIHBI, COOTBETCTBYIOLLYIO MaKCUMyMY CIIEKTPaJIbHOM IJIOTHOCTH
DHEPreTUYECKOU CBETUMOCTHU 3TOTO TENA.

2
. Kakoe konmuectBo 3Hepruu ¢ 1 cM” moBepXHOCTH 3a 1 C M3JIy4aeT 4epHOE TeJo,

€CJIM U3BECTHO, YTO MAKCHUMAJIbHASL CIEKTPAJIbHAS INIOTHOCTh €r0 YHEPTETUUECKON
CBETUMOCTH NPUXOJIUTCA HA IJIMHY BOJIHBI 484 HM?

. Kanuii ocBemaercst ceetom ¢ anuHou BoJiHBI 400 HM. OmnpenenuTs HaUMEHbIIEE

3aJICp>KUBAIOIEE HAMPSDKEHUE, MpU KOoTopoMm (GOTOTOK mpekparniaetcsa. Pabota
BbIXOJa 2.2 »B.

. Kpacnas rpannna ¢oroaddexra A, = 500 um. Onpenenuts : 1) paboTy BbIxoaa

ANEKTPOHOB M3 3TOr0 MeETalia; 2) MaKCHUMalbHYK) CKOPOCTh 3JEKTPOHOB,

BBIPBIBAEMBIX U3 MeTasuia cBeToM ¢ A = 400 M.

Haiitu osHepruto W JIuMHY BOJHBI (OTOHA, HCIYCKAEMOTO TIPH TEpexoje

AJIEKTPOHA B aTOME BOJIOPO/JIa C BTOPOTO SHEPIETUYECKOTO YPOBHSI Ha TIEPBBIil.

. 3a Kakoe Bpems pacmajzercs 1/4 HadaabHOTO KOJIMYECTBA SIIEp PaaIdOaKTHBHOIO
HYKJIMJa, €CIU NEPUO norypaciaja 24 yaca?
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