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

[lenpto  ocBoeHUs AUCUHUIUIMHBI — «Du3nkay  ABISETCS  CO3JaHUE Y
00ydJaromuxcsi OCHOB JOCTAaTOYHO HIMPOKON TEOPETHUYECKON MOJATOTOBKU B 00JIACTH
(GbU3UKKM, TIO3BOJISIIONIEH OPHUEHTHPOBATHCS B TMOTOKE HAYYHOH M TEXHHUYECKOM
uHpopManmu U oOecrneuyrBarIIei WM BO3MOXXHOCTh HCIIOJB30BAaHUS HOBBIX
(bU3UYECKUX MPUHIIMIIOB B T€X 00JIaCTSIX, B KOTOPHIX OHU CIICITUATU3UPYIOTCS.

3amavaMyd  TUCIMIUIMHBI  SBJISIFOTCS: HW3YYCHHE OCHOBHBIX (PU3MYECKHUX
SIBIICHUI;

oByajicHue (PyHIaMEHTAIbHBIMHU MOHATHIMH, 3aKOHAMHA U TEOPUSIMHU (PU3HKH,
a TaKXe MeToJIlaMU (PU3UIECKOTO UCCIICIOBAHNS,

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

dbopMupoBaHUE HABBIKOB IPOBEJACHUS (PU3MUYECKOTO AKCIECPUMEHTa, YMEHHS
BBIJICJIUTh KOHKPETHOE (PU3MUECKOE CoJiepKaHWe B MPHUKIAIHBIX 3ajadax OymayIieH
JICSTEIIBHOCTH

KoMnereHnu 1 HHIMKATOPBI, (POpMUpyEMbIe Y 00yHarOIUXCsl:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIHN KOI[ W HAMMCHOBAHUEC HHIAMUKATOPA

OIIK-3 — CriocoOeH mpuMeHSTh
COOTBETCTBYIOUIHH (PU3HUKO-
MaTeMaTHYeCKUi anmnapar, MeTO Ibl
aHaJIM3a U MOJEIINPOBAHUA, OIIK-3.2 — JleMOHCTpUpYET 3HAaHUS MOJIOKEHUH,
TEOPETUYECKOT0 U 3aKOHOB U METOJIOB €CTECTBEHHBIX HAayK
AKCIIEPUMEHTAILHOTO UCCIIEI0OBAHUS
IIPU PELIeHUU TPOoQecCHOHATbHbBIX
3a/a4

2. Mecto nucuunnHbl B cTpykrype OII
[IpeamecTByromuye TUCUUIIMHBL (MOAYH), ipaktuku, HUP, np.  Her
[locnenyromme aucuuIuinebl (Moaynu), npaktuku, HUP, np.  TMA

3. CTpyKTypa U coaepkaHue TUCUMUILINHBI
3.1. CTpyKTypa 1M CHUILIHHBI

JL1st ouHOM popMBI 00yUeHUS

Bun yuebHoit paboThl Bcero | Bcero CemecTpbl
3E 4acoB 1 2
OBIIAS TPY JOEMKOCTDH AW CIUITJIMHBI 12 432 252 180
KOHTAKTHAS PABOTA* - 210 106 104
AYJIUTOPHAS PABOTA 4,82 | 174 84 90
Jlexumu 1,94 70 34 36
[IpakTrueckue (CEeMUHAPCKUE) 3aHATUS 1,94 70 34 36
JlaGopaTopHbie pabOThI 0,94 34 16 18
CAMOCTOATEJIBHAS PABOTA OBYYAIOLIET'OCA 7,18 258 168 90




[IpopaboTka yueOHOTO MaTepHaia 5,18 186 132 54
KypcoBoli mpoekr - - - -
Kypcosas padota - - - -
[ToaroroBka K MpoOMEKyTOYHOU aTTECTAlUU 2 72 36 36
[TpoMexxyTouHast aTTeCTaLs: 9 3
Jlns 3a0uHOM (hopMBI OOYUCHUS
Bun yuebnol paboThl Beero | Bcero CemecTpbl
3E 4acoB 1 2
OBIAA TPYAOEMKOCTDH JUCHUITJIMHBI 12 432 252 180
KOHTAKTHAA PABOTA* - 101 53 48
AYJIUTOPHASI PABOTA 1,34 48 24 24
Jlexuun 0,56 20 10 10
[IpakTrueckue (CEMUHAPCKUE) 3aHATHUS 0,56 20 10 10
JlabopaTopHbIie pabOThI 0,22 8 4 4
CAMOCTOSATEJIbBHAS PABOTA OBYYAIOIIEI'OCA 10,67 384 228 156
[IpopaboTtka yueOHOTO MaTepuasa 10,17 | 366 219 147
KypcoBoli npoekt - - -
Kypcosas padota - - -
[ToaroToBKa K MPOMEXYTOUHOM aTTECTALIUN 0,5 18 9 9
[TpomexyTOUHas aTTECTAIINS: 3

3.2. Copep:xxaHue UCHUIUVIMHBI, CTPYKTYPHPOBAaHHOE MO pa3aejamMm M

BU/aM 3aHATHH

Paznenst Pacnipenenenue ®opmel 1 | HAEKCHI HHAUKATOPOB
JUCLIUTIINHBI a TPYIOEMKOCTH BU/JI bopMupyeMBbIX
§ 10 BUJaM y4€OHO# paboThl | koHTpOJIs KOMIIETEHIUH
o = S - o
g |5 8¢
28| B | 3
Paznen 1: 66 10 6 10 40 TK1 OIIK-3.2-3
®dusnueckue OIIK-3.2-Y
OCHOBEI OIIK-3.2-B
KJIACCUYECKOU U
PENATUBUCTCKON
MEXaHHUKH
Paznen 2: 64 10 4 10 40 TK2 8511533 -22-3
MonekynsapHas OIK 3. 2_%’
¢buzuka u
TEPMOJMHAMHUKA.
Pasnen 3: 86 14 6 14 52 TK3 OIIK-3.2-3
OIIK-3.2-Y




DJIEKTPUUYECTBO OIIK-3.2-B

DK3aMeH 36 36 OM1 OIlK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

Hroro 3a 252 34 16 34 168

1 cemecTp
Pasnen 4: 50 12 8 12 18 TK4 OIIK-3.2-3
Maruetusm OIlK-3.2-Y
OIIK-3.2-B
Pasnen 5: 48 12 6 12 18 TKS5 OIlK-3.2-3
Onruka. OIIK-3.2-Y
OIIK-3.2-B
Paspen 6: 46 12 4 12 18 TK6 OIIK-3.2-3
DJIEMEHTEI OIIK-3.2-V
o OIIK-3.2-B
KBAaHTOBOH (DH3UKH.
OCHOBEI aTOMHOU 1
AepHON (DUBHKH.

DK3aMeH 36 36 OoM2 OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

Hroro 3a 180 36 18 36 90

2 ceMecTp
UTOT'O 432 70 34 70 258

3.3. Conep:xkanue IMCHUIIUHBI

Paznen 1. ®usnyeckre OCHOBBI KIACCUYECKOW M PEIATUBUCTCKON MEXAHUKM:

[Ipenmer duszuku. GU3NYECKUE OCHOBBI KJIacCUYECKOU MexaHuku. Kunemaruka
MarepuaibHOo TOukH. Cucrema otcuera. CKOpPOCTh. YCKOpPEHHME H  €ro
cocTaBsitouye. J[BmkeHue Tena, OpOIIEHHOTO MOJ YIVIOM K TOPU3O0HTY. YTJOBas
CKOpPOCTh M YIJIOBOE YCKOpeHHE. /[MHaMHWKa MaTepUabHOM TOYKH. lIepBblii 3aKOH
Herorona. Macca u cuibl. Bropoii 3akon Hetotona. Tpertnii 3akoH HeroToHa. 3akoH
JBM>KEHUSI LIEHTpA MHEPIUU cUcTeMbl. HenHepuuanbHblie cucTeMbl oTcuera. Cuiibl
uHepruu. Pabora u sHeprus. 3akoHbl coxpaHeHus. OCHOBHBIC MPEACTABICHHUS O
3aKOHAX COXpaHEHWsA. 3aKOH COXpaHeHHs wumnyiabca. Pabota wu  sHeprus.
KoHcepBaTUBHBIE CUIIbL. 3AKOH COXPAHEHUS MOJHOW MEXaHWYECKOW SHEpruu. Yaap
aOCOIOTHO yHpyrux Tell. Yaap aOCONIIOTHO HEYNpyrux Tend. Jluccumnarus SHEprum.
JlnHaMuka BpamarenbHOro ABMXKEHUA. MomeHT wuHepuuu. Teopema IllTelinepa.
Kunernueckas sHeprus BpaiieHus Teiaa. MoMeHT cuibl. PaboTta mo BpaleHuro Tena.
OCHOBHOM 3aKOH JWHAMHKH BpaIIaTEIbLHOrO JBWXEHHUS Tena. OmnpeneneHue
MOMEHTA UMITYJIbCA. 3aKOH COXPAHEHHSI MOMEHTAa uMmyJibca. [I[pumMeHeHne 3aKkoHOB
JTAHAMUKW TBEPAOTO TeJa. DJIEMEHThl MEXaHUKH >KUIAKOCTEN W ra3oB. JlaBieHue B
JKUJIKOCTH M ra3e. YpaBHEHUE HEPa3pbIBHOCTU. YpaBHEHHE bepHymmn. Bs3kocTs.
JlamuHapHblii ¥ TypOYJEHTHBIM PEXHUMbI TE€UEHHUS >XKUIAKOCTEW. JIBMkeHue Ten B
KUJKOCTSIX U razax. OCHOBBI PEIATHBUCTCKON MEXaHMKU. DJIEMEHThI CHEUUATbHON
Teopun OTHOCUTENHHOCTH. [IpeoOpazoBanusa ['amuies. MexaHWYECKUN MPUHIIMIT
OTHOCUTENIBHOCTU.  llocTynmaTel  cnennanbHOM ~ TEOPUM  OTHOCUTEIIBHOCTH.
OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTH. IIpeoOpazoBanms JlopeHiia.
OmHOBPEMEHHOCTh COOBITMH B pa3HBIX cHUCTeMax oTcuera. JliMHAa Tel B pa3HBIX
cUCTeMax oTcyeTa (COKpalieHhue IuHBI). JMUTeTbHOCTh COOBITHI B pPa3HBIX
CUCTeMaxX oOTcyeTa (3aMelJieHHue BpeMeHM). PelsSTUBUCTCKUM 3aKOH CIIOKEHUS




ckopocteid. MHTepBanm Mexay COOBITUAMH. PelsITUBUCTCKOE BBIpAXKEHUE IS
uMItysbca. OCHOBHOM 3aKOH PEISTUBACTCKON TMHAMUKHU. 3AKOH B3aMMOCBSI3H MacCChl
U DHEPIUH.

PA3JEJI 2. MonekynsipHast pu3uka ¥ TepMOAMHAMUKA

OCHOBBI MOJIEKYJISIPHOM (PU3UKK U TepMOAMHAMUKU. OCHOBBI MOJIEKYJISIPHOM
¢uzukn. CTaTUCTUYECKMM W TEPMOJAMHAMUYECKUMH  METOJbl  HCCIIEIOBAHMSL.
[lapameTpbl COCTOSIHMSI BEIIECTBA. YPAaBHEHHE COCTOSHHS HACAIBHOIO rasa.
OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH HICATBbHBIX Ia30B. 3aKOH
MakcBemsila O pacmpefeieHMH [0 CKOPOCTSIM  TEIUIOBOTO  JIBHKEHHSL.
bapomerpuueckass Qopmyna. Pacnpenenenune bonbsimana. Cpemnee  4mcio
CTOJIKHOBEHHH U CpeAHsisl JUIMHA CBOOOIHOTO Mpolena MoJieKyl. SBleHus: mepeHoca
B razax. Peasbnble rassl. YpaBHenue Ban-nep-Baansca. M30TepMbl peanbHbIX ra3oB
Y UX CPaBHEHUS C TeOpeTHUYEeCKUMU. OCHOBBI TEPMOJIMHAMUKN. BHYTpEHHSS SHEPTHs
cucrembl. Temora u padota. Pabora raza mpu ero pacmupenuu. IlepBoe Hauano
TEPMOJIMHAMHMKN WU €r0 NPUMEHEHHE K H30mpoueccaM. TerioeMKOCTh HIeaabHOro
raza. Kpyrosoii mpouecc (umkm). OOpatumble U HeoOpaTUMbIEe Mpouecchl. Lluki
KapHo. OuTponusa. Bropoe Hauano TepMOIHHAMUKHY.

PA3JIEJT 3. DaekTpuyecTBo

DJIEKTPOCTATUKA. ODJEKTPUUYECKOE IIOJE€ B BaKyyMe. OJEKTPUYECKUU 3apsm.
3aKOH COXpaHEHUs DJJIEKTPUYECKOTO 3apsiga. BszammoneincTtBue 3apsaoB. 3aKOH
Kynona. Onextpuueckoe mnoisie. HanpsoKeHHOCTH TONS. DIEKTPUUYECKUNA TUTOJb.
[Torennuman snektpuyeckoro mnoid. [loTok BekTopa HampsbKEHHOCTH. Teopema
Octporpanckoro-I'aycca. Ilpumepsl BBIYKCIEHUS 3IEKTPOCTATUYECKUX TMOJIEH C
noMonipto TeopeMbl Octporpanckoro-lI'aycca. JIMDJIEKTpUKM W TPOBOJHHMKHA B
ANEKTPUYECKOM Tiosie. Buabl mosisipu3alud IUAJIEKTPUKOB. DJIEKTPUUYECKOE TMOJIE B
nudiekTpukax. IlonspuzoBaHHOCTh audjekTpuka. Teopema OcTtporpanackoro-I'aycca
JUISL DJIEKTPOCTATUYECKOTO TOJSl B AUDJICKTPUKE. Y CIOBUS Ha TPAHUIIE pa3zena JBYX
IUBIeKTpuueckux cpen. CerHeTolnneKTpukh. [IpOBOHHMKK B 3JIEKTPOCTATHYECKOM
nojie. OIJEKTPOEMKOCTh YEAMHEHHOro mpoBoAgHuKa. KonuaeHcaTopbl. OHeprus
ANEKTPOCTATUYECKOTO NOJIsL. [[OCTOSIHHBIN 3JIEKTPUUECKUM TOK. 3aKOHBI IIOCTOSIHHOTO
TOKa. JnekTpudeckuii Tok. Cujia U MIOTHOCTh TOKa. 3akoH OMa sl OJJHOPOIHOTO
npoBoaHuKa. CtopoHHME cuibl. 3akoH Oma [ HEOJHOPOJHOIO Yy4YacTKa LIEMH.
Pabora u wMommHocte ToOka. 3akoH J[xoyns-Jlenma. Knaccuueckas Teopus
AEKTpOonpoBoAHOCTU MeTaiuioB. [IpaBuna Kupxroda asis pa3BeTBICHHBIX IETICH.

PA3JIEJI 4. Maruetusm

DJIeKTpOMarHeTu3M. MariutHoe nojie B Bakyyme. MarHutHoe mnosie. Bekrop
UHAYKIUUM MarHutHoro mons. Cunsl  Amnepa. 3akoH buo-Capapa-Jlamnaca.
Hanps>keHHOCTh MAarHUTHOTO MOJsl. 3aKOH IMOJHOTO TOKAa Il MarHUTHOTO MOJIA B
BakyyMe. MarnuTtHelii notok. Teopema ['aycca mist marmuTHOoro mnojs. Cuna
Jlopenua. IlpuHUMI OEWCTBHUS UUKIWYECKUX YCKOPUTENEH 3apsyKEHHBIX YacCTHIIL.
Senenne Xosma. SBaeHue  ANEKTPOMArHUTHOM HMHAYKIUU. CaMOMHIYKIUS.
NHAyKTUBHOCTh. DHEpPrusi MarHUTHOrO TMoJs. MarmuTHoe Ioje B BELIECTBE.




MarauTHele MOMEHTBI aTOMOB. MarHutHoe moje B BenlecTtBe. HampshxkeHHOCTh
MarHUuTHOro mnojda. OTHOCUTENbHAsT MarHuTHas MPOHUILIAEMOCTh. JlMaMarHeTuKH.
[Tapamarnetuku. ®eppomarHetuku. I[lonstue o mnpupone deppomMarHeTusma.
AHTHheppoMarHeTuku. SBieHue cepxmnpoBoauMoct. OCHOBBI Teopun MakcBena
JUI 3JEKTPOMAarHuTHoro nosisi. Btopoe ypaBHenue MakcBemna. Tok cMelieHus.
[TonmHas cucrtemMa ypaBHeHUW MakcBeiia ISl 3JIEKTPOMArHUTHOTO — TOJIS.
OTHOCHTETHLHOCTD AIEKTPUIECKOM u MarHUTHOM COCTAaBJISFOIIINX
anektpomMarHutHoro mois. KomeGanuss u  BomHbl. KoneGaTenbHbI  KOHTYD.
CBoboanbie He3aryxaromue KoneOanus. CBoOOJHBIE 3aTyXxamliue KojeOaHus.
BosHOBBIE mpoliecChl. DNEKTPOMArHUTHBIE BOJIHBI. DHEPTHsl 3JIEKTPOMArHUTHBIX
BOJIH.

PA3JIEJI 5. OnTuka

BomnoBas onrtuka. CBeroBble BOJHBL. MHTepdepeHIMs CBETOBBIX BOJIH.
KorepentHocTh 1 ee ocyiectBienre. CriocoOsl HaOMIOACHUS UHTEPPEPEHITNN CBETA.
HexoTtopbie mnpumepbl mnpuMeHeHus wuHTepdepeHuun cBera. Jludpakius cpera.
[Tpunuun [roirenca-®penens. Meton 30H Dpenens. Judpakuus Ha Kpyriom
OTBEepCTUU W Jucke. EcTecTBEHHBI M MOJApu30BaHHBIA cBeT. Ilomspuzanus mnpu
OTpaXEHUM U TIpejIoMJeHHH. JIBoilHOoe JyyenpesioMmiieHue. B3aumojerncTBre
AJIEKTPOMArHWTHBIX BOJIH C BemlecTBOM. Jlucmepcusi cBeta. DJIEKTPOHHAsl TEOPHs
nucrepcun cBeta. [lornonieHre u paccestHue CBeTa.

PA3JIEJI 6. DneMmeHThI KBAaHTOBOU (pr3uku. OCHOBEI AaTOMHOU U AAEPHOHU
buzuku

OcHOBBI KBaHTOBOW (pu3uKkh. TernoBoe H3ITy4EeHUE M €ro XapaKTEPUCTUKH.
3akon Kupxroda. AOCOMIOTHO uepHOE TeNO. 3aKOHbl TEIJIOBOIO HW3JIyYEHUS
abcomoTHo uepHoro Tena. Potordpdext. Macca u umnynsc doTtona. J[BoiicTBeHHas
npupoza cBera. J[BoWcTBEHHAs! KOPITYCKYJISIPHO-BOJIHOBASI IPUPOa MUKPOOOBEKTOB.
BepositHocTHBI cmbicn BoiH jAe bpoitns. BonHoBas ¢dynkius CooTHoOIIeHHE
HeonpeneneHHocte. YpaBuenue Ilpeaunrepa. TynuenbHBI dddexT. AToM
BOJI0poJa. CIOHTAHHOE U BBIHYXJIEHHOE M3ilydyeHrne. ONTUYECKOE YCUIICHUE B CPENIEe
C MHBEPCHOM 3aceNIeHHOCThIO. Jlazepbl. MexaHWyecKMid U MarHUTHBIM MOMEHTHI
JJEKTPOHAa B aroMe. [IpMHIMII TOXKIECTBEHHOCTH MHUKPOYACTUL. bO30HBI U
dbepmuonbl. IloHATHE O KBaHTOBBIX cTaTUCTUKax bo3ze-OitHmreitna u depmu-
Hupaka. 3oHHass Teopusi TBepAbIX TelA. (OCHOBBI 30HHOW Teopuu. MeTamisl,
JIURJIEKTPUKHU, TIOJYIIPOBOAHUKH C TOYKHM 3peHus 30HHOU Teopun. CoOCTBEHHas
MPOBOJIUMOCTH MOJIYIIPOBOAHUKOB. [IprmMecHass mpoBOAMMOCTh MOJTYIPOBOAHUKOB N-
tuna. IlpuMecHas mNPOBOAMMOCTh MOJYIPOBOJHUKOB p-TUMNA. IDJIEKTPOHHO-
JIBIPOYHOM Mepexol. ATOMHOE SIAPO U 3JIEMEHTApHbIE YaCcTUIbl. OCHOBHBIE CBOWMCTBA
U CTPOCHHUE sipa. DHEPrusl CBs3u siaep. Anepusie cuibl. AnepHbie peakuuu. Llennoi
npoiiecc aeneHud saep. TepmosiaepHble peakiui. PaqnoakTHBHOCTb. DJI€MEHTapHbIE
YaCTHUIIbI




3.4. TemaTuyeckni MJIAH NPAKTUYECKUX 3AHATHI

Pemienne 3amau no pasgeny 1 «Ddusnueckue OCHOBBI KIIACCUYECKOW U
PENATUBUCTCKON MeXxaHUuKW»: (OCHOBBI KHHEMATUKHU. JlMHAMUKa MaTepualibHOU
TOYKU W TOCTYMATEIbHOIO JIB)KEHUS TBEpHOro tena. Pabora u sHeprusi. 3aKOHbI
coxpaHeHusi. MexaHnuka TBepAoro Tena. OCHOBBI PEIATUBUCTCKOM MEXaHUKH.
DNeMEeHThl MEXAaHUKH KUJIKOCTH.

Pemenue 3amau no pazgeny 2: «MounekyispHas (pU3MKa U TEPMOAUHAMUKA:
MonekynsipHO - KUHETUYECKasi TEOPUS UICATbHBIX Ta30B. OCHOBBI TEPMOJANHAMUKH.
Termnossie mammnbl. [ukin KapHo.

Pemienne 3amau mo pazgeny 3:  «OnektpuyectBo»: 3akoH Kymona.
Hanps>keHHOCTh M MOTEHIMAaN AJeKTpocTaTudeckoro nois. Juanektpuku. Teopema
["aycca miist 3eKTpOCTaTUUECKOTO MOJIA B BAKYyME U B IHAJIEKTpUKe. [[poBogHNKY B
AIEKTPOCTATUYECKOM TIOJIe. ODHEpPrus >JEeKTpocTaTudeckoro mosist. IlocTosHHBIN
ANEKTPUYECKUIN TOK. DIEKTPOABKYIIAsl CUJIa U HANPSHKEHUE. 3aKOHBI IIOCTOSSHHOTO
toka. [IpaBuna Kupxroda.

Pemenne 3amau mo paspeny 4: «Marnetusm»: MarHuTHoe mojne. 3aKOHBI
ANEKTPOMArHeTu3Ma.  JJEKTPOMAarHWTHas HWHAYKOUS. MarHuTtHble  CBOMCTBA
BemiectBa. OCHOBBI Teopun MakcBemia g 3JIEKTPOMArHUTHOTO — TTOJIS.
DJIEKTPOMATHUTHBIE BOJIHBL.

Pemenne 3amau mo paszgeny S5 «Onrtuka»: YpaBHEHHE TapMOHUYECKHX
kosnebanuii. Unutepdepennus. Audpakuus. 3akonsl noaspusanuu. Jucnepcus.

Pemenue 3amau mo pasmeny 6 «OneMeHThl KBaHTOBOW (u3uku. OCHOBBI
aTOMHOU U siaepHor pusukmn»: KBanroBas npupoaa uznydeHus. PoTosaeKTpuIecKuit
ahdexr. Ddbdexkr Kommnrona. CBeroBoe napineHue. Teopuss aromMa BOJOPOJA.
DOneMeHThl KBAaHTOBOM MexaHUKHU. YpaBHeHue lllpenvHrepa m e€ro mpuioKeHHs.
OnemMeHThl (U3UKHA aTOMOB M MOJIEKYJ. ATOMHOE SApO. 3aKOHBI PaJuOaKTUBHOIO
pacraja.

3.5. TemaTuyeckuii MJ1aH JabOPATOPHBIX padoT

Paznen 1 «Duznueckue OCHOBBI KJIIACCUYECKON U PENSTUBUCTCKON MEXaHUKU»:
N3Mepenue nuHEHbIX BenuuunH; MamumHa ATByna; OnpeneneHue CpeHer CHUIIb
COMPOTHUBJICHUS TPYHTa Mpu 3a0uBaHuu cBau; OnpeneneHne MOMEHTa HHEPIIUU Tella
u nposepka Tteopemsl Llteitnepa; OnpeneneHne MOMEHTa HHEPLUUU POTOPA U CHIIbI
TPEHUS B OTIOpeE.

Paznen 2 «MonekynsipHas ¢usnka U TepMoJauHamuka»: OnpenencHue
OTHOIIICHHUS TEIJIOEMKOCTH Ta30B METOJAOM  aJaua0aTUYeCKOro paclIupeHus;
Omnpenenenue k03hdUIIMEHTa BHYTPEHHETO TPEHUS (BSI3KOCTH) KUIKOCTU METOJIO0OM
Crokca; Onpenenenue kodh@uImeHTa BI3KOCTH BO3AyXa KaMUUISIPHBIM METOJIOM;
OnpeneneHne MOJIEKYJISIPHON Ta30BOM MTOCTOSHHON METOJIOM OTKAUKH.

Paznen 3: «OnexrtpuuectBo»: (O3HAKOMIIEHHE C JJIEKTPOU3MEPUTENBHBIMU
npubopamu; ['pagyupoBka rambBaHOMETpa; OKCIEpUMEHTaIbHAs TMPOBEPKA
o0obOmenHoro 3akoHa Owma; AwmmepMeTp W BOJIBTMETP KaK OMHYECKOE
conpoTtuBiieHue; M3MepeHne Toka U HapsKEHUsI Ha CONPOTUBJICHUSX, COCTMHEHHBIX
MOCJEAOBAaTENbHO W HapauienbHo; OrnpefeneHue COMPOTUBICHUN € MOMOIIBIO
MOCTOBOM CXEMBI Y UTCTOHA.

Paznen 4: «Marnetuam»: OrnpeneneHue TOPU3OHTAIBHOW COCTaBIISIONIEH



MarHuTHOTO moJjs 3emnn; OnpeneneHrue OTHOLIEHUS 3apsiia IEKTpOHa K ero mMacce
METOZOM MarHeTpoHa; 3akoH AMIiepa: B3aUMOICHCTBHE MapaJuIeIbHBIX TOKOB.

Paznen 5 «Onrtuka»: Onpenenenue paauyca KPUBU3HBI JMH3BI C TTOMOUIBIO
kosiery Hprotona; OmpeneneHue AJIMHBI BOJHBI C MOMOIIBIO 30HHOW IJIACTUHKU;
Judpakius 1a3epHOro cBera Ha TUPPaKIMOHHOHN pemieTrke. OmnpenencHue UIMHBI
BOJIHBI C TIOMOIIBIO TU(GPAKIIMOHHON pemeTk; M3ydueHne Mmoyisipu30BaHHOTO CBETA
HOJTYTIPOBOIHUKOBOTO J1a3epa. 3akoH Maioca;

Pasnen 6 «3Onementsl kBaHTOBOM (pu3uku. OCHOBBI aTOMHON U siIepHOU
¢uzukn»: Buemrnuit porosaddexr.

3.6. Kypcosoii npoekT /kKypcoBasi padora
JlaHHbIi BUA pabOTHI HE MPEyCMOTPEH YUYEOHBIM IJIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4eHUs!

OueHuBaHue pe3yJbTATOB OOYUYEHMS] MO AUCHUILIMHE OCYIIECTBISACTCS B
paMKax TEKYIIero KOHTPOJS M MPOMEXKYTOUHOW aTTECTald, MNPOBOAUMBIX IIO
oampHO-perTuHroBoi cucreme (bPC).

[IIxana olleHKH pe3yJbTaTOB OOYUYEHUS MO JUCHUTLIINHE:

YpoBeHb c(hOPMUPOBAHHOCTH
WHMKATOpa KOMITCTESHITUHI
Boicokuit | Cpenuuit Hmxe Huzkni
3amIanu- CpEeAHCT O
Koz Kon POBAaHHBIC oT 85 10 100[ ot 70 10 84 | o1 55 10 69 |oT 0 110 54
KOMIIe- | HHAMKATOpa pe3yabTaThI
TEHIIMHU | KOMIICTCHIIUN 00y4eHus 1o Illkana oneHMBaHUS
JUCLIUILINHE yIOBIET- HEY/10B-
OTJINYHO XOopouro BOPUTENBHO JICTBOPU-
TCJIBHO
3a4TCHO HC 3a4YTCHO
3HATE:
OCHOBHEIE YDOBCEIB YDOBCE{I) Munuman YDOBGP\I’L
dusHIecKue 3HAHWH B 3HAHUU B bHO 3HAHUHN
SABJIEHUS U 061>eMe, O6’BCM€, JOIYCTUM HUXC
3aKOHBI; OC- COOTBETCT | COOTBETCT LI MHUHHAMAI
HOBHBIE BYIOIIEM BYIOIIEM | ypoBeHb BHBIX
dusmueckue pe- | TPOTPAMM | TIPOTPAMM | 3papyris Tpe69BaH
JWYUHBI U KOH- | © €, IMCCT UMEET 1,
CTAHTBI, UX IIOJITOTOBK MECTO MECTO HAMEIOT
Onks | Oman | Ompeacnemen | BRI | woro | MO0
EIMHULBI U3Me- HerpyObIX
. OIINOOK OIIINOKHU
PCHHA, OLINOOK
YMETh:
npumMenath pu- | [Ipogemon | IMpomemon | [Iponemon | [Ipu
3HKO- CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
MATEMAaTHYECKH | BI BCE BI BCE Bl CTaHIapT
il anmapat, Mpu | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
pelIeHUH YMEHU, YMEHU, YMEHU, 3a71a4 HE
po(eCcCHOHAL | PEeIICHBI pELIEHbI pelIeHbI MIPOIEMOH
HBIX 3a1a4 BCE BCE THUIIOBBIE CTpUpOBa




OCHOBHBIE | OCHOBHBIE | 3aJa4d C | HBI
3a/1a4H, 3844l C | HETPYOBIM | OCHOBHBIE
BBIIIOJIHEH | HErPYOBIM | U yMEHU,
bl BCE u OIIMOKaMHU | UMEIOT
3aJaHUSA B | OIIMOKAMH | , MECTO
TIOJTHOM , BBIIIONIHEH | IPyOBIe
00beMe BBINIOJIHEH | BI BCE OIHMOKH
bl BCE 3aJaHus,
3a[aHUA B | HO HE B
TIOJIHOM TIOJTHOM
o0BeMe, o0BeMe
HO
HEKOTOPBI
ec
HeIoueTa
MU
BIIAJICTh:
ITponemon | Ilpone- HNwmeercs He npo-
CTPMPOBAH | MOHCTPH- | MMHH- JIEMOH-
bl HABBIKU | POBAHBI MaybHBIA | crpup
npu 0a3oBbIe Habop OBaHBI 6a-
PELICHUH | HABBIKK HABBIKOB | 30ppic
HeCTaHaap | npu ISt HABLIKI
THBIX PCLICHUM | PEMICHMA | 1y
weTonanH z?,ﬁ?;’ CTAHJIAPTH | CTAHIADTH | bo oy
JHe- | BIX 3a1a4, | bIX 3a]ad,
aHajisa u HUU (QU3H- | BBIIOJIHE- | BBIIOJIHE- craniapt
MOACIpoBa- YECKUX Hnu Gusn- | Hun Qusu- | Lo
HuA, DKCIIEPU- | YECKHX YECKMX 3ajad,
TCOPETHICCKOTO | \jehroB, SKcrepu- | skcmepu- | SPHIOMHE-
u 00paboT- | MEHTOB, MEHTOB, nust u-
OKCHEPHUMEHTAN | 11 i 06paGoT- | 06paGor- | 3UIECKHX
BHOTO MHTED- KM KM U dKCTEpH-
HCCHACNOBAHMA | nphetanun | unTep- MHTED- MEHTOB,
TIpH peLICHIH VX pe3yJb- | IpeTaluy | mpeTanun | 00padoT-
MPODECCHOHANE | 14108 Ge3 | MX PE3YIlb- | UX PE3YIb- | KM H HH-
HbIX 3a/1aq OMIMOOK ¥ | TATOB C TaToB C TepIpeTa-
HEJIOYETOB | HEKOTOPBI | HEKOTOPBI | ITHU UX
MH MH pesyibTa-
HEZoYeTa | HeloYeTa | Tom,
MHU. MH HMEIOT
MECTO
rpyobie
OLIMOKH.
OHCHOqHBIe MaTcpHraJibl JJIA IMPOBCACHUS TCKYLICTO KOHTPOJIA
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MPOMEKYTOUHOM aTTecTanuu mnpuBeneHbl B Ilpunoxkenun k pabodeil mporpamme

JUCITUITIINHBI.

[ToHBIN KOMIUIEKT 3aJlaHUl U MaTepuajgoB, HEOOXOIUMBIX NJis OLICHUBAHUS
pPE3yNbTaTOB 00yUYEHUS 0 JUCIHUIUINHE, XPAaHUTCA Ha Kadeape pa3padoTurka.



5. Y4eOHO-MeTOIMYecKoe U HH(POPMALIMOHHOE 00ecTieyeHHe JUCHHUILIMHbI
5.1. YuyeOHO-MeTOAMUYECKOE 0O0€ecIIeYeHHue

5.1.1. OcHoBHas nuTEpaTypa

1. CaBenbeB, M. B. Kypc obmeit ¢uszuxku. B 3 1. Tom 1. Mexanuka.

MornexymsipHas ¢usuka : yueOHuK 11 By30B / M. B. CaBenbeB. — 18-e u3z., crep.
— Canxkr-IletepOypr : Jlanw, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —
Texct : anexTpoHHbI // Jlanp : snekTpoHHO-OMOMMOTeuHas cucrema. — URL:

https://e.lanbook.com/book/221120
2. CasenweB, U. B. Kypc obmeit pusuku. B 3 1. Tom 2. DnekTpudecTtBo u

MarHeTusM. Bomael. Ontuka : yue6Hoe mocoobue mist By30B / M. B. CaBenbeB. — 16-¢
u3., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 500 c. — ISBN 978-5-8114-8926-
8. — Texkcrt : anexTpoHHbil // JlaHb : anekTpoHHO-OMOMMoTeyHas: cuctema. — URL:

https://e.lanbook.com/book/185339

3. Cagennes, . B. Kypc o0uieit ¢pusuku : yuebHoe nocobue : B 3 Tomax / .
B. CaBenwreB. — 13-e usn., crep. — Cankr-Ilerepoypr : Jlanp, 2022 — Towm 3 :
KBanToBasi ontuka. AtomHas (usuka. @usuka TBepaoro tena. Ousznka aTOMHOTO
anpa u 3neMeHTapHbix yactun — 2022, — 320 ¢. — ISBN 978-5-8114-4598-1. —
Tekcer : anexkTpoHHbIl // JlaHb : smekTpoHHO-OMONMMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/206909 4. Kypc ¢usuku : yuebHoe nmocodbue ajisi By30B /
T. W. Tpopumosaa. - 16-e uzn., crep. - M. : Akagemus, 2008. - 560 c. : uin. - (Beiciiee
npodeccuonanpbHoe oOpazoBanue). - ISBN 978-5-7695-4956-4. - Tekct
HEIOCPEACTBEHHBIN.

5.1.2. JlononHUTENBHAS TUTEpATYypa

1. Kypc ¢usuxu. 3agaun u pemieHus : yueOHoe mocodbue st By3os / T. U.
Tpodumona, A. B. ®upcos. - 5-e uzn., crep. - M. : Axanemus, 2012. - 592 c. -
(Beicmiee mpodeccuonanbHoe oOpaszoBanue. bakamaspuar). - ISBN 978-5-7695-
9467-0. - TekcT : HENOCPEICTBEHHBIM.

2. Kamamnukos, H. T1. ®usuka. MuaTepHer-rectupoBanne 0a30BbIX 3HAHUM :
yueonoe nocodue / H. I1. Kanamuukos, H. M. KoxeBuukoB. — Cankr-IletepOypr :
Jlans, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — TekcT : anekTpoHHbIi // JlaHb
: DJIEKTpOHHO-O0MOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/210263

3. COopHuk 3amady mo oOmeMmy Kypcy ¢usuku : cObopuuk 3amaud / B. C.
Bonbkenmrelis. - 3-e u3a., ucnp. u gom. - CIIO. : Kawxkasiit mup, 2003. - 328 c. -
TeKcr : HemoCpEeACTBEHHBIN.

4. ®dusuka: 3amauyHuk: B 2 yactsiax / coct. E. B. I'azeea [u np.]. - Kazans :
KI'DVY. - 2022. - URL: https://lib.kgeu.ru/. - Tekcr : snextponHbrii. Yacts 1 :
Mexanuka. MonekynspHas ¢usuka. Dnekrpoctatuka. [loctosaabii TOK. - 2022, -
133 c.

5. ®uszuka: 3agauHuk: B 2 yacTsax / coct. E. B. I'azeeBa [u ap.]. - Kazans :
KI'DVY. - 2022. - URL: https://lib.kgeu.ru/. - Tekct : snextpoHHbrii. Yacts 2 :
Marnetusm. Ontuka. KBantoBas pusuka. dusuka atoma u atoMmHoro siapa. - 2022. -



178 c.

6. Mexanuka W MOJEKyJsgpHas (U3MKA :  METOJMYECKHE YKa3aHHs K
BBITIOJTHEHUIO JIa0OpaTOpHBIX paboT mo auctuiuimHe "dusmka" / coct. : B. JL
Maryxun [u gp.]. - Kazans : KI'QVY, 2012. - 51 c.

7. Onrtuka: 1abopaTopHbIM NMpakTUKyM mo aucuuruinHe "®dusuka" / cocrt. : E.
A. T'ontox [u ap.]. - Kazans : KI'QY, 2015. - 54 c.

8. DnekTpoMarHeTu3M: npakTukym / coct.: A.H. ['aBpuiienko [u np.]. - Kazanb
: KI'DY, 2022. - 61 c. - URL: https://lib.kgeu.ru/. - TEKCT : 2I€KTPOHHBIA.

9. 3yena, Onwra Credanona. ®uszuka : yaedbnoe mocoodue / O. C. 3yena, B. JI.
Maryxun, FO. @. 3yeB. - Kazamp : KIOV. - 2019. - URL:
https://lib.kgeu.ru/irbis64r plus/index.html. - Tekct : osnexrponssi. Y. 1 :
Mexanuka. MonekynspHas pusuka. Dnekrpocratuka. [loctosHHbIN TOK. - Ka3zaHb :
K19V, 2019. - 313 c.

10. Onrtuka. DneMeHThl KBaHTOBOW (PU3MKH : METOAMYECKHE YyKa3aHUs IO
MOATOTOBKE K NPAKTHYECKUM 3aHIATUSM [JI1 CTYJEHTOB DHEPreTHYECKUX
crienuanbHOCTe ouHOM (opmbl oOydenus / coct. C. ®d. Manannon. - Kazans :
KIDYVY, 2015. - 112 c.

11. 3aitnamena, ['y3ens HakunoBna. @usnka. COOpHUK 3a7a4 [ DIIEKTPOHHBIHI
pecypc] : ydebHo-metonuueckoe mocobue / I'. H. 3aitnamena, C.®d. MananuoH. -
DJIeKTPOH. TeKCTOBbIE J1aH. - Kazans : KI DY, 2015. - 100 c. ;

12. DyIeKTpUYEeCTBO U MArHETU3M: METOJUYECKHAE YKA3aHUS MO MOATOTOBKE K
npakTuaeckum 3aHsaTusM / coct. C. . Mananuon, E. B. [lImunar. - Kazans : KI'DY,
2014.-97 c.

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

14. Mamanuon C.®. DnektpuyecTBo u MaraeTusm: Kypce nekmuii o 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.
Maryxun. - Kazanb: KI'QVY, 2012 - 56 c.

16. DnekTpuuecTBO W MarHeTW3M: TECTOBbIE 3aJaHus JUisi PyOEeKHOro
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 SAEpPHOU (DU3UKHU:
TECTOBBbIE 3aJaHusl AJig pPyOeKHOTO KOHTPOJs 3HaHMM mo aucuuruimHe "dusuka" /
cocT. E. B. I'azeesa [u 1p.]; pen. B. JI. Matyxus. - Kazans: KI'9VY, 2012. - 40 c.



5.2. UudopmannonHoe odecnevyeHmne

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI
1. ducranmumonnsiil Kype "®uszuka" Ha oOpazoBatenpHOM miomaake LMS MOODLE
https://lms.kgeu.ru/enrol/index.php?1d=12

2. Enunblil mopTaia HHTEpHET-TECTUPOBaHUs B chepe oOpa3zoBanus https://i-exam.ru/
https://mypage?2.i-exam.ru/

5.2.2. Ilpodeccuonanpupie 6a3bl gaHHBIX / HHGOpMaIMOHHO-CIIPABOYHBIE
CUCTEMBI
1. EnuHoe okHO goctyna k oO6pazoBarenbHBIM pecypcam http://window.edu.ru/
2. Poccuiickas HanimoHanbHas 6ubauoTeka http://nlr.ru/
3. «KoncynpranT mirocy http://www.consultant.ru/

5.2.3. JIunileH3uOHHOE W CBOOOJHO  pacIpOCTpPaHsAEMOE MPOTrpaMMHOE
oOecrieyeHue AUCIUIUINHBI
1. Windows 7 Ilpodeccuonansuas (Pro) Ilonb3oBaTenbekas onepalnuoHHasi CUCTEMA;
3A0 "CodrJlaitaTpeia" No2011.25486 ot 28.11.2011 Heuckn. npaso. beccpouHo;
2. bpay3zep Chrome Cucrema noucka nHpopmanuu B ceTd MHTepHET, CBOOOmHAS
muuen3ust Heuckin. npaso. beccpouno;
3. LMS Moodle TT1O ays 3¢ heKTHBHOTO OHJIAMH- B3aMMOICHCTBUS TIPETIOaBaTes U
ctynenTa; CBoboHas nuieH3ust Heuckil. npaBo. beccpouno.

6. MarepuajbHO-TEXHUYECKOE o0eceYeHue 1 CIUTITHHbI

HaumenoBanue Buna HaumeHnoBanue yueOHOI
y4eOHOU paboThI ayquToOpHUH, [lepeueHb HEOOXOIUMOTO 00OPYIOBAHUS U
CIIeIUaIN3UPOBAHHON TEXHUYECKUX CPEJICTB O0YUCHHS
naboparopuu
Jlexnuu YuebHast ayuTopus st Crernuann3upoBaHHAS yueOHas Me0elb,
NPOBEACHUS 3aHATUI TEXHUYECKUE CPEACTBA OOyUYeHHsI, CyKalme IS
JICKIIMOHHOT'O THIIa OpeaCTABICHUSA yueOHOit UHpOpMALIUU

Oonbiiol  ayauropun  (MYyJIbTUMEIUWHBIN
IPOEKTOp, KOMIIbIOTEp (HOYTOYK), 3KpaH),
JIEMOHCTPAIIMOHHOE 000pyJI0BaHUE, Yy4eOHO-
HarJsiiHble mocoous

[MpakTnyeckue |YaeOHas ayIUuTOpUs i) Criennanu3upoBaHHAs yueOHast MeOenb,

3aHATUA NPOBENCHNA 3aHATHH| TeXHUYECKUE cpeacrsa o0ydeHus
CEMUHAPCKOTO THMA,| (MynbTUMEAUWHBIA  MPOEKTOp, KOMIIBIOTEP
TpyNIOBbIX u I/IHJII/IBI/III}:- (HoyT6yK), BKpaH) " Z[p
AJIbHBIX KOHCYJIbTalluH,
TCKYLICTO KOHTPOJIA n

MPOMEKYTOUHOU aTTeCTalluu



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

JlaGopaTopHbie
paboThI

VYuebnas nabopatopus
«Onrtukan, A-203

Crienuanu3upoBaHHOE nabopatopHoe
000pyI0BaHHUE 10 MPOPUIIIO JTa0OPaATOPHH:

ycTaHoBKa JaboparopHas «HHTepdepeHus
ceera. bunpusma ®@penens. OmnpeneneHue
mapamMeTpoB OUTPU3MBI ®penens o
UHTEP(PEPEHIIMOHHON KapTUHE»; YCTaHOBKA

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

«M3ydyenne audpakiuy J1a3epHOrO CBETa Ha
menu. Judpaknus OpeHens»;, ycTaHOBKa
nabopatopHas «OnpeneneHue IJTUHBI BOJIHbI
CBETa C I[IOMOIIBIO 30HHOM IUJIACTUHKHY;
yCTaHOBKa nabopatopHast «Audpaxius
JIa3epHOT0 CBeTa Ha MU(PAKIMOHON pEIIeTKe.
Omnpenenenne IIMHBI CBETOBOM BOJIHBI IIPU

HIOMOILU TP paKIUOHHON PELETKN;
yCTaHOBKa naboparopHast «Mzyuenune
HOJISIPU30BAHHOI'O CBETA MOJIYIIPOBOIHUKOBOTO
nmazepa.  3akoH ~ Maioca»;  ycTaHOBKa

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

CTEKJIIHHOM IUTACTUHBI o
UHTEPPEPEHIIMOHHBIM KOJIbIIAM

VYuebHas nabopatopust| CrenuanusupoBaHHOE nabopaTtopHoe

«MexaHuka ¥ MOJEKyJspHast| 000pyI0BaHNKE [0 NPO(HITIO TabOpaTOPHH:

dusukay, A-114 YCTaHOBKA naboparopHas "MasiTHUK
YHHUBEpCAJIbHBIN", ycTaHOBKa JlabopaTopHas
"MasiTHUK HAKJIOHHBIN", YCTaHOBKa
nabopaTtopHas "MamuHa ATByna", ycTaHOBKa
nmabopaTopHas "MasTHHK Makcgemna",

ycTaHOBKa  jabopatopHas  «OmpeneneHue
MOMEHTa WHEPIIUU POTOpPa M CHJIBI TPESHUS B
oropey, yCTaHOBKaA nabopatopHas
«Omnpenenenue B3koctu MetogoMm CTokcay,
ycTaHOBKa  jabopatopHas  «OmpeneneHue
MOMEHTa MHEPIMH Teja M MPOBEPKa TEOPEMBI
[ reitnepay, yCTaHOBKa naboparopHas
«Omnpenenenue OTHOIICHHS MOJISIPHBIX
teroemMkocTet  raza  Cp/Cv meTojgom
annabaTUYecKor0 PaCIIUPEHUsT», MOPTPETHI
YUEHBIX.




VYuebnas nmabopaTopust
«DJIEKTPUYECTBO u
Maraetusm», A-207

Crienuanu3upoBaHHOE nabopatopHoe
obopymoBanne 1o mpodmiro  JabopaTopuu:
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
naboparopuas «lIpoBepka 3akona Owma u
U3MEpPEHUE YNEIbHOTO COMPOTHUBICHUS  »;
Moayis DIID-03 «Ompexnenenne OTHOUIECHUS
3apsfa 9JeKTpOHAa K  €ro Macce METOA0M
MarHeTpoHa»,  yCTaHOBKa  JjabopaTopHas
«3yuenne ammepmerpa U  BOJBTMETPAY,
ycTaHoBKa  JlabopatopHas  «I'pagyupoBka
raJibBaHOMETpa», YCTaHOBKa JaboparopHas
«IKCcIIepuMEHTalIbHAs TIPOBepKa 3akoHa OMay,
MOPTPETHI YUEHBIX

VYueOHast nabopaTopus
«MexaHUKa U MOJIEKYIIpHast
¢buzuka» A-206

Creunain3upoBaHHOE naboparopHoe
o0opyznoBanue mo npoduito 1adopaTopuu:
yCTaHOBKa  J1abopatopHas  «OmpeneicHue
koa(durmenta BSA3KOCTHU BO3/yXa
KA PHBIM METO/IOM), yCTaHOBKa
naboparopHas  «OmnpeneneHue  OTHOIICHHS
MOJIIDHBIX ~ TEIUIOEMKOCTeH  rasza  cp/cv
METOJIOM  aJMa0aTHYeCKOr0  PaCIIUPEHUS»,
ycTaHOoBKa  JjabopatopHas  «OrmpezeneHue
MOJIEKYJIIPHOM T'a30BOM MOCTOSIHHOM METOJIOM
OTKaYKN, yCTaHOBKA nabopaTopHas
«Onpenenenue YCKOPEHUS CBOOOIHOTO
MajieHus Tellay, YCTaHOBKAa JabopaTtopHas
«OmnpeneneHue cpeHel CUilbl COTPOTUBIICHUS
rpyHTa mnpu 3a0UBaHUM CBaW», YCTAHOBKA
nabopatopHas «Onpenenenue MOMEHTA
WHEpPIMU Tela U  TPOBEPKAa  TEOPEMBI
IIITeiinepay, MOPTPETHI YUEHBIX

KomMmnerotepHslii kiacc ¢
BbIX0/I0M B MHTepHET A-204

CrnenmanM3upoBaHHAas yaeOHast Me0elb,
TEXHHYECKHUE CpencTBa oOyueHus
(KOMIIBIOTEPHI), JUIEH3MOHHOE MPOTrPaMMHOE
obecrnieucHue

CamocTrosTenpHast
pabora

KomnberoTepHslii Ki1acc ¢
BbIX010M B MHTepHET B-600a

CrnenuanusupoBaHHas yyeOHas meOens Ha 30
MOCAAOYHBIX  MECT, 30 KOMITBIOTEPOB,
TEXHUYECKHE CpeAcTBa O00y4deHHs (MyJIbTUME-
JUUHBIA TIPOEKTOP, KOMIBIOTEP (HOYTOYK),
9KpaH), BUJICOKaMephl, IPOrpaMMHOE




obecrieueHue

CrenmanusupoBaHHasi MeOelb, KOMITbIOTEpPHAs
TEXHHMKa C BO3MOXHOCTBIO BBIXO/a B IHTepHET
u obecnieuenueM aoctymna B DMOC, skpaH,
MYJIbTUMEIMHHBIN IIPOCKTOP, MPOrPAMMHOE
obOecrieucHue

YuraabHbIN 3a1
OnOINOTEKH

7. Oco0eHHOCTH OPraHM3auu 00Pa30BaTEILHOM AeSITeJIbHOCTH IJIsl JIUIL C
OrpaHN4YeHHBbIMHU BO3MOKHOCTSIMHU 3/I0POBbSI 1 MHBAJIU/I0B

JIuta ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) 1 MHBaIMABl UMEIOT
BO3MOKHOCTh OECHPEMSITCTBEHHO IMEpPEMEIIaThcs M3 OJHOTO y4eOHO-1abopaTOpPHOTO
KOpIyca B JApYroM, TMOJHATHCS Ha BCE JTAXU Y4eOHO-IAOOPATOPHBIX KOPITYCOB,
3aHUMaTbCd B Y4E€OHBIX W HMHBIX TOMEIICHUSX C YY4eTOM OCOOEHHOCTEH
NCUXO(U3NYECKOTO PA3BUTHSI U COCTOSIHUS 30POBbSL.

Jisa obyuenus mun ¢ OB3 M MHBaIMaA0B, UMEIOUIMX HapyIIEHHUS OMNOPHO-
JIBUTATEJIBHOTO amnmapaTa, 0OeCHedeHbl YCIOBUSl OECHpPENATCTBEHHOTO JOCTYyNa BO
Bce yueOHble nomenieHus. Miapopmanus o cnennaabHbIX YCIOBUSAX, CO3AAHHBIX AJIs
obOyuaromuxcs ¢ OB3 u wuHBaiIMIOB, pa3MellleHa Ha cailTe yHUBepcHUTeTa
www//kgeu.ru. ViMeeTcs BO3MOKHOCTh OKa3aHUsl TEXHUYECKOW MOMOIIM aCCUCTEHTOM,
a TaKXe YCIIyT CypIONEepPEBOTUMKOB U TU(PIOCYPAOTIEPEBOIUNKOB.

JIns amanranuu K BocnupusaTuio auuaMu ¢ OB3 u mHBanMIamMu ¢ HapyIIeHHbIM
CIIyXOM CIPAaBOYHOIO, y4eOHOro maTepuaja IO JUCHUIUIMHE O00ecneunBaroTCs
CJIEIYIOLIUE YCIOBUSA:

- IS Ty4lIeil OpUeHTallMU B ayJUTOPUU, IPUMEHSIOTCS] CUTHAJIBI OTIOBEILICHHUS
O Hayalie U KOHIIE 3aHsTHUs (CIOBO «3BOHOK» MUIIETCS HA JIOCKE);

- BHUMaHHUE CJIa0O0CIBIIIAIEro 00yJaroulerocsi IMpUBJIEKAeTCsl IeJaroroM
KECTOM (Ha IJIe4O0 KJIaJIeTCs pyKa, OCYIIECTBISETCS HEPE3KOe MOXJIONbIBAaHUE);

- pasroBapuBas ¢ OOydYaroIIMMCsl, IMEJAarorMuyeckuidi pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMH TPEAJIOKEHUSAMHU, OOECHeurBas BO3MOXHOCTh
YTEHUS 10 TyOam.

KoMmrneHcanyss 3aTpyHEHHMII pPEYEBOrO M HWHTEIUIEKTYaJbHOTO Pa3BUTHS
C1a00CBIIIAIINX 00YYAOITUXCS IPOBOAUTCS MTYTEM:

- UCTIOJIb30BAHMS CXEM, IMarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTALUMN C
TUIEPCChUIKAMU, KOMMEHTUPYIOIIMMU OTJIEIbHbIE KOMIIOHEHTHI U300paKEeHU;

- PEryJsipHOTO TNPUMEHEHMS] YIpPaKHEHU Ha Trpa@uueckoe BbIIEICHUE
CYILLECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUN;

- obecnieyeHus BO3MOKHOCTH JUIsi OOYy4Yarollerocs MOJMYYUTh aJpeCcHYIO
KOHCYJIBTALIMIO TIO 3JIEKTPOHHOM MOYTE 10 MEPE HEOOXOTUMOCTH.

JIns apantauuu K Bocnpusituio Jiniamu ¢ OB3 u nHBanuaamu ¢ HapylueHUsIMu
3peHus CIIPaBOYHOIO, yueOHoro, IPOCBETUTEIBCKOTO Marepuana,
IPEeIyCMOTPEHHOTO 00pa30BaTEIbHONW MPOrpaMMOil MO BHIOPAaHHOMY HampaBICHUIO
HOJIFOTOBKH, 00ECIICUNBAIOTCS CIEAYIOIINE YCIOBUS:

- BeJleTcs afanTtauus opUIMAIbHOTO caiita B ceTu HTepHEeT ¢ yueToM 0co0bIX
NOTPEeOHOCTEN MHBAJIH/IOB 110 3PEHUI0, 00ECTICYMBAETCS HATTMYHME KPYIMHOIIPU(PTOBOH
CIPAaBOYHON MHGOPMALIMK O PaCIUCAaHUMU YUYEOHBIX 3aHSITHI;
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- MeIaroruyeckuii  paboTHUK, €ro coOeceaHUK (mpu HEOOXOIUMOCTH),
MPUCYTCTBYIOIIME HA 3aHSATUU, MPEACTABISAIOTCS 00YYaIOMUMCS, MPU ITOM KaXK[IbIi
pa3 Ha3bIBaeTCs TOT, K KOMY IeJaroruueckuii paboTHUK oOpalnaeTcs;

- ICUCTBHUS, JKECThI, MEPEMEIICHUS TMEJarorn4eckoro paboTHUKA KOPOTKO H
SICHO KOMMEHTUPYIOTCS;

- meyatHasg wuHGOpMaIMS MpeAoCTaBisgeTcs KpynHbiM Ipudrom (ot 18
MYHKTOB), TOTAJILHO 03BYYHBAETCS;

- o0ecreunBaeTcsa HEOOXOIUMbBIM YPOBEHb OCBEIIICHHOCTH TOMEIIECHUI;

- IPEIOCTABISIETCS BO3MOXKHOCTh HCIOJb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHITHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 KEJTaHUI0 00YyJarONUXCs).

dopMa TPOBEICHUS TEKYIIEM H MPOMEXKYTOUYHOM  aTTeCTallMU I
obOyuaroruxcst ¢ OB3 u MHBAIMIOB OMpEneNsIeTcs MeIarormieckuM pabOTHUKOM B
COOTBETCTBUH C yueOHbIM MaHoM. [Ipm HeoOxommmoctu obydaromemycs ¢ OB3,
WHBAJIUY C YYETOM UX WHAUBUAYAJIBHBIX NMCUXO(PU3UUECKUX OCOOCHHOCTEH JaeTcs
BO3MOKHOCTH MPOUTH TMPOMEKYTOUHYIO aTTECTAIlMI0 YCTHO, MUChbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMITbIOTEPE, B JOpPME TECTUPOBAHUS U T.II., JTUOO MPEAOCTABISACTCA
JOTIOJTHUTEIHHOE BpeMs 7Sl TIOJITOTOBKH OTBETA.

8. Meroanyeckue pexkoMeHJAALUH A IpenoaaBare/eidl 0 OPraHu3anuu
BOCIIMTATEJIbHOH PadOTHI ¢ 00yYAOIMMHUCH.

MeTtoauueckoe obecrieueHre nporecca BOCIUTaHUs 00y4YaroluXCsl BBICTYIAeT
OJHUM U3 OIpeNessionMX (aKkTOpoB BBICOKOIO KadecTBa  OOpa30BaHUA.
[IpenogaBaTens By3a, JEMOHCTPUPYS BBICOKMHA NPO(ECCHOHATU3M, 3PYIULIHUIO,
YETKYIO0 IPakIaHCKYIO MMO3ULIMIO, CAMOJAUCLHUIUINHY, TBOPYECKUHN MOIXO0/] B PELICHUN
npo(ecCHOHANBHBIX 3a7]a4, B XOA€ 00pa3oBaTeNIbHOIO IpolEecca CIOCOOCTBYET
(hOpMUPOBAHNIO TAPMOHUYHOMN JINIHOCTH.

[lpn peanuzanyu OUCHUIUIMHBI TPENOJABATENh MOXKET HCIOJIb30BaTh
CJICYIOIIME METOIbI BOCTUTATEILHON PabOTHI:

- MeTonbl (hOPMHUPOBAHMS CO3HAHUS JUYHOCTU (Oecena, AUCHYT, BHYUICHUE,
WHCTPYKTaXX, KOHTPOJb, OOBSICHEHHE, TpPUMEP, CAMOKOHTpPOJIb, PAacCKa3, COBET,
yoexaeHue u ap.);

- METOJIbl OpTaHM3aIH JEATEIBHOCTH U (POPMHUPOBAHUS OMNBITA MOBEICHUS
(3amaHue, OOIICCTBEHHOE MHEHHE, IIeJarorudeckoe TpeOoBaHHME, IOPyUYCHHE,
Mpuy4YeHne, Co3JaHNue BOCIUTHIBAIOIINX CUTYyAIUi, TPEHUHT, YIIPaKHEHHUE, U IP.);

- METOJbl MOTHBALMH ACSITEIBHOCTU U MOBeACHUs (0100peHHe, MOOLIpEeHHE
COLIMAJbHONM aKTUBHOCTH, TIOpHIIAHWE, CO3/laHUE CHUTyallUd Yycrexa, CO3JlaHue
CUTYaIIMH JIJIs1 IMOIIMOHATILHO-HPABCTBEHHBIX TIEPEKUBAHUM, COPEBHOBAHHE U JIP.)

[Ipu peanuzammu  TUCHUIUIMHBI — TPEMOJABATENb  JOJDKEH  YYUTHIBATH
CJICYIOIIME HATIPABICHUSI BOCIIUTATEIHPHOMN AEITETbHOCTH:

I'pascoanckoe u nampuomuueckoe 6ocnumaHnue:

- popMupoBaHNEe y OOYYAIOIIMXCSI IIEIOCTHOTO MHPOBO33PEHUS], POCCHUICKOM
UICHTUYIHOCTH, YBOKEHHS K CBOEH CEMbe, OOIIIECTBY, TOCYAapPCTBY, IPUHATHIM B CEMbE H
O0IIIECTBE TyXOBHO-HPABCTBEHHBIM U COIIMOKYJILTYPHBIM IIEHHOCTSIM, K HAIIMOHAILHOMY,
KyJbTYpHOMY W HCTOPHYECKOMY HACIEAWI0, (OPMHUpPOBAHHE CTPEMIICHHS K €ro
COXPaHEHHIO U Pa3BUTHIO;



- hopMupOBaHHE Y 00YYAIOIIMXCSI AKTUBHOW TPAYKAAHCKOW TTO3UIIMH, OCHOBAHHOU
Ha TPAJMLMOHHBIX KYJIbTYPHBIX, JYXOBHBIX M HPABCTBEHHBIX LEHHOCTSIX POCCHICKOIO
oOImIecTBa, JJisi TOBBIIIEHUS CIIOCOOHOCTM OTBETCTBEHHO PEAIM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 00s13aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIBTYPhl O0yUaIOIIUXCsl, PaCIIUPEHUE
KOHCTPYKTUBHOI'O Y4YacTUsi B NPUHATHUM PELICHUW, 3aTPAarvBaroOllUX MX IpaBa H
MHTEPECHI, B TOM YHCII€ B PA3JIMYHBIX (POpMaX caMOOpraHU3AIMK, CAMOYTIPABIICHUS,
00IIIECTBEHHO-3HAUYNMOM JIEITCILHOCTH;

- bopMHupOBaHWE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JINYHOCTH, MO3BOJISIFOIIMX ~ MOPOTHUBOCTOATH  3KCTPEMU3MY, kcerHodooumu,
JACKPUMHUHALIMM 1O COLMAJIbHBIM, PEIUTHO3HBIM, pPACOBBIM, HAIMOHAIbHBIM
MpU3HAKaM, MEXKITHUYECKOH M MEKKOH(PECCHOHATLHONW HETEPIUMOCTH, IPYTUM
HETAaTUBHBIM COIMAIIEHBIM SIBICHUSM.

LlyxoeHo-npascmeennoe ocnumanue:

- BOCIIMTAHUE YYBCTBA JOCTOMHCTBA, YECTU M YECTHOCTH, COBECTIMBOCTH,
YBAXKEHUSI K POAUTEIIAM, YUUTENSAM, JIFOASAM CTAPLIEro MOKOJIEHHUS;

- opMHpOBaHHE TPUHIUIOB KOJJIEKTUBU3MA M  COJIMJIAPHOCTH, JyXa
MUJIOCEpJIUSl U COCTpaJaHusi, NMPUBBIUKH 3a00TUTHCS O JIOJSX, HAXOMSIIUXCS B
TPYAHOM )KU3HEHHOMN CUTYallUU;

- hopMHpOBaHKE COMUAAPHOCTH U UYBCTBA COIMATBHOW OTBETCTBEHHOCTH IIO
OTHOUIIEHUIO K JIFOJAM C OTPAHMYEHHBIMU BO3MOKHOCTSIMHU 3J0POBBS, MPEOAOJICHUE
MICUXOJIOTUYECKUX OaphbepoB IO OTHOLICHHIO K JIIOASIM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU;

- bOpMHUPOBAHUE SMOIMOHATBHO HACBIILIEHHOTO U JYXOBHO BO3BBIIIEHHOIO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUS MepeaaBaTh APYTUM CBOM ACTETHUUECKUMA
OTIBIT.

Kynvmypno-npoceemumensckoe socnumanue:

- hopMHUpPOBAHNE ICTETUIECKON KapTHHBI MUPA;

- popMupOBaHuE yBaXKEHUSI K KyJIbTYPHBIM LEHHOCTSM POJHOIO rOpoja, Kpas,
CTpaHBI;

- IOBBIIIIEHNE TIO3HABATEIbHON aKTUBHOCTH O0YyYaIOLIUXCA.

Hayuno-obpazosamenvrnoe éocnumanue:

- popMHpOBaHKE y 00YUaAIOIIUXCS HAYYHOTO MUPOBO33PEHUS;

- opMuUpOBaHNE YMEHUS MOTy4aTh 3HAHUS;

- popMupOBaHrE HABBIKOB aHaIW3a M CHHTE3a MH(OpPMAINU, B TOM UYHUCIE B
npodeccuoHanbHOi 001acTH.
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OreHOYHBIE MaTEPHAIBI 10 JAWCIUILUIMHE, TTPEIHA3HAYCHHBI JJI OICHUBAHUS
pE3yNIbTaTOB 00yUYEHHS Ha COOTBETCTBUE MHAMKATOPAM JTOCTIKEHUSI KOMIICTCHIINH.

OueHuBaHue pe3yabTaTOB OOYy4YEHHS MO JAUCIMIUIMHE OCYIIECTBISETCS B
pamkax Tekymero koutpons (TK) u mpomexyTodHolt aTTecTanyu, IpOBOJAUMBIX IO
oampHO-perTunroBoi cucreme (bPC).

1. TexHoJiornueckasi Kapra

Cemectp 1
Peiitunrossie nokazareian
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Pasnea 1. «OcHoBBI TK1 15
KJIACCHYECKOi U 15 | 0-15 30 15-30
PeISITHBUCTCKOI MeXaHMKN»
Tecr 10
Otuer o naboparopHoii pabore 5
(OJIP)
Ompoc 1o pazaenam (Temam) 0-10
Pedepar (Pdp) 0-5
Paznea 2. «MoaekynspHas TK2 20 |0-15 20- 20-35
(¢pu3nka ¥ TePMOANHAMH KA 35
Tect 10
Otuer o naboparopHoit pabote 10
(OJIP)
Ormpoc 1o pazaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
TK3 20-
Pasnea 3. «DnekTpunyecTBo» 20 |0-15 35 20-35
Konrponbnas padora (KHTP) 10
Otuer o naboparopHoit pabote 10
(OJIP)
Omnpoc o pazzaenam (Temam) 0-10
Pedepar (Pdp) 0-5
IIpome:xxyTouHas aTTecTAanMsA oM 0-45
(3x3amMeH) 1
B "
MUCbMEHHOHU opMme 1o 0-45
omieram




Cemectp 2

PelituHroBBIE MOKA3aTEIN
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TK4 15-
Paznen 4. «MarneTuzm» 15 | 0-15 30 15-30
Tect 10
Otuer o naboparopHoii pabore 5
(OJIP)
Ompoc 1o pazaenam (Temam) 0-10
Pedepar (Pdp) 0-5
TKS 20-
Pasnea 5. «OnTuka» 20 |0-15 15 20-35
Tect 10
Otuer o naboparopHoii pabore 10
(OJIP)
Ompoc 1o pazaenam (Temam) 0-10
Pedepar (Pdp) 0-5
Pa3nea 6. «DnemeHTHI TK6 20
KBaHTOBOM (u3UKU. OCHOBBI 20 |0-15 3 5- 20-35
aTOMHOM U AJepHON (PUBUKN»
Konrposbnas padora (KHTP) 10
Otyet o nabopaTopHOit paboTe 10
(OJIP)
Ormpoc 1o pazaenam (TeMam) 0-10
Pedepar (Pdp) 0-5
IIpomexyTouHasi aTTecranus OM
0-45
(3x3aMeH) 2
B nucemenHoit popme no 0-45
owetam

2. OueHoYHbIe MATEPHAJIBI TEKYILET0 KOHTPOJIA U MPOMEKYTOYHOM aTTeCTAlUH

[I1kana OLEHKH pe3yJbTaTOB 00YUYEHHUSI 110 TUCHUIUIMHE:

3ansaHu-
Kon Kon pOBaHHBIE
KOMIIEe- | HWHAMKATOpa pe3yabTaThl
TEHIINH | KOMIIETEHIIUN 00y4eHus 1Mo
JUCLUIIIINHE

YpoBeHb ChHOpMHUPOBAHHOCTH
WHINKATOpa KOMIIETEHITMH

Bricokuit Cpenuuit Hixe Huzkui
CpEJIHETO
ot 85 1o 100| ot 70 mo 84 | ot 55 10 69 |oT 0 mo 54




Ixkana oneHUBaHug

HEYI0B-
OTJINYHO XOopouro YAOBIICT- JICTBOPU-
BOPUTCIILHO TeIBHO
3a4TEHO HE 3a4YTEHO
3HATh:
OCHOBHEIE VYpoBeHB VYpoBenp | Munuman | YpoBeHb
dusHecKue 3HAHUH B 3HAHUH B BbHO 3HAHUM
SBJICHUS U 06’beMe, O6’beMe, JOIIyCTUM HHXKC
3aKOHBI; OC- COOTBETCT | COOTBETCT BIit MHHHMAJ
HOBHEIE BYIOIIIEM BYIOIIIEM YPOBEHB BHBIX
¢usnueckue e- | TPOTPAMM | IIPOTPAMM | syappj; TpeGE’BaH
JAUYUHBI U KOH- | © €, HIMECT UMeeT uu,
CTAHTBI, MX IIOJTOTOBK MECTO MECTO HMEIOT
onpenenenue u | M 0e3 HECKOJIBKO MHOLO MECTO
CJUMHHALIBT H3Me- OIIHOOK HerpyObIX Herpy6bIX rpyObIie
DEHHSE; omuoOoK LGk OIINOKU
YMETh:
ITIponemon | ITponemon | Ilponemon | Ilpu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | pPeUICHUHU
bI BCE BI BCE bl CTaHIapT
OCHOBHBIE | OCHOBHBEIE | OCHOBHBIE | HBIX
YMEHUS, YMEHUS, YMEHU, 3a7a4 He
pelIeHbI pelIeHbI peIICHBI MIPOJIEMOH
BCE BCE THIIOBBIE CTPHpOBa
OCHOBHBIE | OCHOBHBIC | 3a/1a4H C HBI
MPUMEHSITh pu- | 3amaun, 3aa4HM C HETpyObIM | OCHOBHBIC
3HKO- BBHIMIOJIHEH | HErpyObIM | U YMEHU,
MaTeMaTUYECKU | bI BCE u OIIMOKAMH | HMEIOT
OIK-3 OIIK-3.2 i anmapat, npu | 3a1aHusi B | OMIMOKaMH | , MECTO
pelieHun MTOJTHOM , BBITIOJIHEH | rpyObIe
npodeccuoHalib | 00beme BBITIOJIHEH | BI BCE OIIMOKHU
HBIX 3a/1a4 BI BCE 3a7aHus,
3a7aHus B | HO HE B
ITOJTHOM ITOJTHOM
00BeEME, 00BeMe
HO
HEKOTOPBI
ec
HeJo4eTa
MH
BJIAACTh:
METOJaMH ITponemon | Ilpoae- Nwmeerca He npo-
aHalu3a u CTPUPOBAH | MOHCTPU- | MUHU- JIEMOH-
MOJICTTUPOBa- bl HABBIKA | POBAHBI MaJbHBIA | cTpHp
HUS, npu 0a3oBbIe Habop OBAaHBI Oa-
TEOPETUYECKOTO | PEIICHHH | HaBBIKU HaBLIKOB 30BEIE
u HECTaHaap | Mpu JUISt HABBIKI
IKCIIEPUMEHTAN | THBIX PEIICHUA | PECHAS | 11y
BHOT'O 3ajad4, CTaHJapTH | CTAHJApPTH pelIeHHH
HCCIIEIOBAHUS BBITIOJIHE- | BIX 3a/a4, | BIX 3a7ad4, S —
MIPH pEIICHUN HUU QU3U- | BBITIONHE- | BBITIOJHE-
npodeccuoHanb | YeCKUX HuU ¢u3u- | HUA GU3U- HBIX
HBIX 3a/1a4 DKCIIEPH- | YECKUX YSCKUX sajad,




MEHTOB, IKCIEPU- | OKCTIEPU- | BBINOJIHE-
00paboT- | MEHTOB, MEHTOB, uus Qu-
KH H o0paboT- | 006paboT- | 3pyeckux
I/IHTep- KN nu KU N 3KcnepH_
[peTanyuu | UHTEp- HHTEP- MEHTOB
2
X PE3yNib- | NPETALMH | MPETAUA | 6haG0T-
TaTOZ 0e3 | uX pe3yib- | UX Pe3yib- K ¥ VH-
OIINOOK U | TATOB C TaTOB C Tepripeta-
HEJI0OYETOB | HEKOTOPBI | HEKOTOPBI
LIUU UX
MU MU
pe3yinbTa-
HeJouYeTa | HeJaodeTa
TOB,
MH. MU
HAMEIOT
MECTO
rpyOsbie
OIINOKU.

OrneHka «OTJMYHO» BBICTABISICTCS 3a BBIMOJHECHUE KOHMPOJIbHLIX pabom U
mecmogulx 3a0anull 8 cemecmpe 6e3 ouuboK U Hedo4emos, 21y00Koe NOHUMAHUEe U
VMeHue NpumMeHams Guauyeckue 3aKOoHul O/l peuleHUss 3a0ay meopemuiecKozo,
OKCNEePUMEHMANbHO20 U NPUKIAOHO20 XApaKmepa, NOJHble U COOepHCAmeNbHble
omeemsl HA 80NPOCHL Obulema (meopemudeckoe u npakmuieckoe 3adanue);,

OlleHKa «XOpOII0» BBICTABJISETCS 3a BBIIIOJHEHUE KOHMPOAbHBIX pabom u
MecmosviX 3a0aHUll 8 cemecmpe ¢ MUHUMATbHLIMU OUWMUOKAMU U Hedouemamul,
NOHUMAaHUe U YMeHUue NPUMeHAmb u3uueckue 3aKoHbl OJisl peuleHus 3a0ay
meopemuiecko2o, IKCNePpUMEHMAIbHO20 U NPUKIAOHO20 Xapakmepd, 00CMAmoyHO
NOJHble U coOdepiicamelibHble Omeemsl HA 80NPOCLL buiema (meopemuyeckoe Uil
npakmuyecxkoe 3a0anue);

OreHka  «yA0OBJETBOPHUTEIbHOY
KOHMPOJIbHIX pAOOM U MeCmOosblX 3A0aHUll 8 cemecmpe ¢ OOIbUUM KOIULECMBOM

BBICTABJISIETCSI 3@  BBINOJHEHHE
OWUOOK U HeOoYemo8;, MUHUMANbHBIL HAOOD HABLIKOS GbINOJIHEHUS (U3UYECKUX
9KCNepUMeHmos, 0opabomku u uHmepnpemayuu ux pe3yibmamos.

OueHka «HeyA0BJETBOPUTEIbHO» BBICTABISETCS 3d C1AO0e U HenoHoe
BBINIOJIHEHUE KOHMPOIbHBIX pabom 6 cemecmpe U OmMCYmcmeue MUHUMATbHBIX
HABBIKOB 8bINOJIHEHUS PU3UUECKUX IKCHEPUMEHMO8, 0OpabOmMKU U UHMepnpemayuu

UX pe3yn1omamos.

3. IlepeyeHb OLIEHOYHBIX CPEICTB
KpaTKaSI XapaKTCPUCTUKa OLNCHOYHBIX CPCACTB, MCIIOJb3YCMbIX IMPHU TCKYIICM
KOHTPOJIE YCIIEBAEMOCTH W TMPOMEXKYTOUHOM arTecTaluu oO0ydaromierocs Io

JOUCLIAIIIINHE:
HaumenoBanue
Omucague OIeHOYHOI'0
OLIEHOYHOTO Kparkas xapakTeprcTiKa OLIEHOYHOTO CPeICTBa cpencTBa
cpencTBa p
Kontponbnas CpencTBo MpOBEPKM YMEHHUM MPUMEHSTH MOJTYyYEHHBIE Kommekr




pabora (KutP) 3HAHUS JUIA PEIICHHs 3a7ad ONPENEICHHOTO THIMa I10 KOHTPOJIbHBIX

TEME WIH Pa3IAEIy 3a/laHuil o Owmieram

Cucrema

Tect (Tecr) MO3BOJISOIIAS ABTOMATU3UPOBATH MpOLENYPY
M3MEpEeHUs YPOBHsI 3HAHUM U yMEeHHI 00yyJaronierocs

CTaHAAPTU3UPOBAHHBIX 3a,[[aHHI>'I, KOMILIEKT TECTOBBIX

3aJaHuN

[lepeuens 3a1anuii u
BOIIPOCOB JIJIst

Otuer no Bremonnenne  maGoparopHoil  paboTel,  00pabOoTka
nabopaTopHOI pe3ynbTatoB  aKcrepuMeHta. OdopmieHue  oTdera, SAHTb! .
pabore (OJIP) 3aIUTa Pe3yIbTaToOB JIAOOPATOPHOM PAOOTHI IO OTYETY naGopatopHoit
paboThl, IepeyeHb
TpeOOBaHUH K OTUETY
Omnpoc no 3HaHME OCHOBHBIX ITOHATHM Ilepeuenn
paznenam TeMbl/pa3/iena/ IuCUUTITHHbI orpeaeneHui
(Temam) OCHOBHBIX TIOHSATHI
TEMbl/ IUCLIUTIIIHBI
[IpoaykTr  camocTosiTeNnbHOM  pabOThl  CTYJEHTAa,
MPE/ICTABISAIONINI  cOO0M  KpaTkoe U3J0KEHUE B
Pedepar (Pdp) NUCBMEHHOM  BHJE  TOJIyUYEHHBIX  pe3ynbraroB | Temsl pedeparon

TEOPETUYECKOTO aHalM3a OIPEICIICHHOW HAy4YHOM
(yuebHo-HCCIeJ0BaTENbCKON ) TEMBI

COCTOAT

OIIGHO‘-IHI)IC Marcepurajibl, BBIHCCCHHBIC Ha JK3aMCH, HepequL

u3 OK3aMCHAallMOHHBIX OUIETOB C | TCOPCTHUYCCKUX

OK3aMeH TCOPCTUUCCKUMHU BOIIpocaMu n 3aaHUSAMHU | BOIIPOCOB U

YMEHHH.

IPAKTUYICCKOI'o XapakKTepa AJIA IMMPOBEPKU MMPAKTUYCCKUX | KOMIIJICKT THUIIOBBIX

3aga4

4. IlepeyeHb KOHTPOJIbHBIX 33alaHUl WJIH HHbIE MAaTepPHAJbI,
HeoOXoaMMbIe ISl OLEHKU 3HAHWI, YMEHHUIl M HABBIKOB, XapPAKTEPU3YHIIHUX
3Tanbl (OPMUPOBAHUA KOMIIETEHIMI B IIpoecce 0CBOCHNS JUCHUILIUHbBI
[IpoBepsiemas komnereHuus: [Iposepsiemas komnerenus: OIIK-1, OITK-1.2

Ilpumep 3a0anus

Juisa rekymero konrpoJs TK1:

TecT

Bonpoc

BapuaHmbl omeenma

[Ipu abComOTHO HEYNPyrom
yZiape BBIMOJIHACTCS:

TOJIBKO 3aKOH COXPaHCHUA UMITYJIbCA

TOJIBKO 3aKOH COXPAaHCHUS MOJHONM MEXaHUYECKOH OHCPIun

TOJIBKO 3aKOH COXpaHCHHA MOMCHTA UMITYJIbCa

U 3aKOH COXPAaHECHHMS HMIIYJIbCa, U 3aKOH COXPAaHEHHs ITOJHOU
MEXaHWYECKON IHEPTrun

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

CHJIa MapaJlJIC/]IbHA HAIIPAaBJICHUIO 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

MECTOHAXO0XXACHUE JaHHON TOUYKH

[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 OTUETa K JIabopaTopHOM padoTe.

Otuer odopmisgeTcs KaXIbIM CTYIEHTOM WHIMBHAYyaJIbHO U JIOJDKEH
coJlepKaTh: HOMEpP M Ha3BaHUE padOThI, LIeTb palbOThl, ATy BBIOJIHEHUS, KPATKOE
OIHMCAaHKE TEOpUU  HM3y4aeMoOro BONpPOCAa, OCHOBHBIE  XapaKTEPUCTUKHU
MU3MEPUTENBHBIX TPUOOPOB, 3alKMCH PE3YJBTATOB MPSIMBIX MU3MEPEHUN U PacyeToB
KOCBEHHBIX H3MEpEeHHM, 0hOpMIIEHHbIE B BHJIe TaOMUIbI, TpaUKUd MOTYyYEHHBIX
3aBUCUMOCTEH (eciid  TpeOyroTCs), 3aluCh BBIUMCICHHUM, TNPUBOMASIINX K
OKOHYATEIIbHOMY pe3yJbTaTy, pacueT OIMWOOK H3MEPEHUH U OKOHYATEIbHBIN
pe3ynbTaT ¢ yKa3aHHeM OIIMOKU M3MEPEHUS, BBIBOIDI.

Bce rpaduxu momkHBI OBITH BBITIOJIHEHBI Ha MUJUTMMETpoOBOM Oymare. [lpu
pacuerax He0OXOIMMO HUCIIOJIb30BATh eANHUIIBI cucTeMbl CH.

K xaxmoii mabopatopHoll pabOTe COAEPKUTCA TEPEUEHb BOIMPOCOB JJIS 3aIUTHI
1abopaTopHOIl paboOTHI.

Ipumep: JlaGopatopuas padora USMEPEHUE YCKOPEHUSA CBOBOJIHOI'O
[MTAJEHMA C IIOMOILLBIO MATEMATHUYECKOI'O MASTHHUKA
KoHTpoJsbHBIE BONIPOCHI:

1. KakoB BuJ 3aKk0OHa TapMOHMYECKUX KOJIeOaHUI MasiTHUKA?

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

3. Jaiite ompeneneHuss aMIUIMTYAbl, (a3bl, NEpUOAa, YaCTOThI, MHUKINYECKOMN
YacTOTHI KOJieOaHuUs.

4. BeiBegute QopMynbl sl MEPUOAOB KOJIEOAHUN TPYKUHHOTO, (PU3HYECKOTO H
MaTE€MaTUYeCKOr0 MasITHUKOB.

5. Kak 3aBUCHT BelMUYMHA g OT reorpapuueckoil mupoThl?

6. [IpuBeauTe mpuMephl MPAKTUYECKOTO UCIIOIb30BaHUS KOJIEOAaHUM MasiTHUKA.

Omnpoc no pa3genam (Temam):

1. AOCOIIOTHO TBEPIOE TEJIO;

2. Cxopoctb (nuddepennuanbias hopma);

3. VYckopenue (nuddepeninuanpaas popma);

4. TaHrennuaabHOE U HOPMAJIbHOE YCKOpEeHHUs ((PopMyIibl);

5. Bropoii 3akoH HptoToHa (onpenenenue u ¢popmyna);

6. Wmnynbc (onpenenenve u popmyra);

7. Pabora (onpeaenenue u hopmyna);

8. 3aKoH coxpaHEHUs MOJHON MEeXaHWYeCKOU dHepruu (omnpezaeneHue u Gopmyna);
9. 3akoH coxpaHEHHs MOMEHTa UMITyJbca (ompeaesieHue u hopmya);

10. Teopema IlTeiiHepa.

Pedepar (Pdp)
Tewmbl pedepaTos:

1. JIBmxenue, kak ¢opMa CyIlecTBOBAaHUSI MAaTEPHH;



2. 3aKOHbBI KWHEMATUKN MEXAHUYECKOTO JIBUJKEHHUS U CBSI3b MEKYy HUMM;

3. JleiicTBUE CUJI B 3€MHBIX YCIOBUSAX;

4. MexaHn4ecKoe IBU>)KEHUE B HEMHEPIIMAIBHBIX CUCTEMAX OTCUETA;

5. Tpenue. [lonp3a u Bpe 11 MEXaHUYECKOTO IBH)KCHUS

6. 3aKOHBI COXpaHEHU - QyHIaMEHTAIbHbIE 3aKOHBI IPUPO/IBI;

7. DHeprusi — elMHas Mepa pa3IudHbIX POpPM JBUKEHUS U B3aUMOICUCTBUS
MaTepuH;

8. BosIHOBBIE TPOLIECCHI B IPUPOJIE U TEXHUKE;

9. [IBm>keHuE Ten B peabHbIX Cpelax;

10. O6 ucropuu pa3zputus « Teopurt OTHOCUTEITLHOCTI.

Ilpumep 3a0anus

Jis Tekymero kourpoJs TK2:

Tect
Bonpoc Bapuanmuvr omeema

ITeproe Haugaio | Q=AU+A

TEPMOJAUHAMUKHA s | Q=0

H30TCPMHUYIECKOTO mporecca | Q=AU

AMEET BU/I: Q=A

[Tpu TEIUIONPOBOJHOCTH | IEPEHOCA UMITYJIbCA U3 CIIOS B CIION

MPOUCXOST POLIECCHI: MIePeHOCa BHYTPCHHEH YHEPTUU B OPME TETIOTHI
BBIPAaBHUBAHMS CKOPOCTEH OM3JISKAIINX CIOCB
CaMOIIPOU3BOJILHOIO BBIPABHUBAHUA KOHUEHTpAUM B CMECH
ra3oB WIM IJIOTHOCTEH B XUMHUUYECKH YUCTHIX ra3ax

[uxn Kapro — oOpaTuMbIii JIBYX U30XOp U JBYX U300ap

KpYTroBOH ITpoLecc, JIBYX U30TE€PM U JBYX aauadar

COCTOSIIUN HU3: JIBYX U30TE€PM U JIBYX U30X0p
JIBYX U30TE€PM U JIBYX H300ap

OTtuer no saboparopHoii padore (OJIP)

VYkazanus 1mo opopMIICHHIO OTYeTa K JJabopaTopHOM padorTe.

Otyer odopmisIeTCS KaXIbIM CTYIAEHTOM WHIWBHUAYaJbHO U  JOJDKEH
coJiepKaTh: HOMEp M Ha3BaHUE padOThI, LeTb paldOThl, ATy BBITOJIHEHUS, KPATKOE
OMHCAaHKE TEOPUM  M3y4aeMOTO  BONpPOCA, OCHOBHBIC  XapaKTEPUCTUKHU
WU3MEPUTEIbHBIX MPUOOPOB, 3alUCU PE3YIHTATOB MPSMBIX HU3MEPEHUM W PaAcCUETOB
KOCBEHHBIX H3MEpeHUi, opOpMIICHHBbIE B BHjE TaOJUIbI, rpadUKd TOJTYYEHHBIX
3aBUCUMOCTEH  (eciiu  TpeOyroTcs), 3amuCh  BBIUMUCICHHM, MPUBOISAIIUX 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 MCITOIH30BATh €AMHUIILI cucTeMbl CH.

K xaxmoii nmabopatopHOli paboOTe COMAEPKUTCS TEPEUeHb BOMPOCOB JJIS 3aITUTHI
n1abopaTopHOIl pabOTHI.



Mpumep: JlaGopatopras pa6ora OIPEJEJIEHUE OTHOIUEHU MOJISIPHBIX
TETUIOEMKOCTEH 'A3A METOOM AIUABATHUYECKOI'O
PACIIMPEHUA

KoHTpoJibHBIE BONIPOCHI:

1) Kakue Buabl TemoemMkocTeld Bam n3BecTHBI?

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

3) KakoB ¢u3ndeckuii CMbIC]I YHUBEPCAIBHOM ra30BOi MOCTOSIHHOM R?

4) O0BsICHUTE U3MEHEHUE TeMIIepaTyphl ra3a B IPOIECCE OMBITA.

5) OO6bscaure, mouyeMmy aauadaTa MPH PACHIMPEHUH Ta3a CHAJAaeT Kpyde, 4YeM
n30TepMa.

6) Uto Ha3pIBaeTCS YMCIOM CTEMeHel cBoOombI? Kak 3aBHCAT OT 4mciia cTeneHen
ceobonsl C, m C,? 3Had y (M3 ombITa), pacCUUTANTE 4YUCIO CTEHEHEH CBOOOMIBI
MOJIEKYJIbI BO3yXa.

Omnpoc no pasaenam (Ttemam):

1. VYpaBHeHue cocTosiHUS UleanbHOrO ra3a (ypaBHeHue MennaeneeBa-Knaneiipona);
2. 3akoH ABorajipo;

3. OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKON TEOPUH;

4. CpenHsst KBaJlpaTU4HASI CKOPOCTB;

5. BHyTpeHHss dHEpPrus 11 MPOU3BOJIBHON MACCHI 171 Ta34;

6. Ilonmuas pabota A, coBepiaecmas razom;

7. TemnoeMKoCTb;

8. IlepBoe HavamoO TEPMOINHAMUKH;

9. Pabota B M30TEpMUUYECKOM MPOILIECCE;

10. YpaBnenue Ilyaccona.

Pedepat (Pdp)
Tewmbl pedepaTos:

1. CTpoeHue BelecTBa ¢ TOUKU 3PEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH;

2. Muddy3rnoHHbIE TTPOLIECCHI B )KHUBOM M HEKUBOW MTPUPOJIE;

3. TenooOMeH B )KMBOM U HEKUBOW TIPUPOJIE;

4. Ilpupona KanWJUIAPHBIX sABIEHUN. KanuisipHele IBIEHUS B dKUBOM U HEKUBOU
MIPUPO/IE;

. 3aKOHBI TEPMOAMHAMUKH U UX POJIb B PACCMOTPEHUU PABHOBECHBIX MPOIIECCOB;

. Kpucramn, kak gopma cyiiecTBoBaHUS MaTEPUH;

. Cuiibl B MEXaHUKE M MOJICKYJIIpHOU (pU3UKe;

. DHTpOMHUS, KaK (PYHKIUS COCTOSHUS CUCTEMBI;

. Teopema bosibliMaHa 0 paBHOMEPHOM PACIPEACIICHUN YHEPTUH 110 CTETICHIM
CBOOO/IBI;

10. Kitaccuueckas cratuctuka bonsnMana;

O 0 3 ON D



Ilpumep 3a0anus

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

buner 1

1

. I[BG Ir'mpu ¢ MaCCaMu 2 KI' 1 3 KT COCINHCHBI HUTBIO U IICPCKUHYTHI 4YCPC3 OJI0K.

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

. UneanbHas TeroBast mamuHa KapHo coBepiiaeT 3a oquH nukia padoty 4 = 2,94

k/[’k U oTmaeT 3a IUKI XOJOAWIBHUKY KOJUYECTBO TemioTel O, = 13,4 kJIx.
Haiitu x.m.1. MammumHsbI.

. Pacctosinue wmexny 3apsamamu +8 HKn1 u -6 HKn paBuo 40 cm. Berumcnuthb

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

. JIBa 3apsiga mo g =10 K kamblit HAXOMATCS Ha PaccTOSHHU 50 CM APYr OT

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

. Kongencarop emkocteio 2 Mk® 3apsbkeH no HanpspkeHus 20 B. Kakoir 3apsig

OyzeT Ha OOKJIaJIKax 3TOro0 KOHJIEHCATOPa, €CIU K HEMY MOJIKIIIOUUTD MapajlieIbHO
JIPYyTOM KOHAEHCATOp E€MKOCThIO & MK®D, 3apsuKeHHbIM A0 HamnpstkeHus 32 B.
CoenvHeHbl 00KIIAIKK KOHAECHCATOPOB, UMEIOIINE PA3HOMMEHHBIC 3aPSIbI.

buner 2

1.

2.

[Tap maccoit 1,5 kr katutcst 6€3 CKOIBKEHUSI IO TOPU3OHTAILHOM TJIIOCKOCTH CO
CKOPOCTBIO 5 M/c OnpeieIuTh KHHETUYECKYIO SHEPTHUIO 11apa.

Onpenenure HauboJEe BEPOSITHYIO CKOPOCTh MOJIEKYJI Ta3a, INIOTHOCTh KOTOPOTO
npu nasiaennu p = 40 kIla cocrasur 0,35 Kr/m’.

. JAIBa mapuka ¢ maccamu m = 0,1 T KaXablii MOABEILICHBI B OJJTHOM TOUKE HA HUTIX

nuHo# 20 oM kaxkas. [TomydnB oAMHAKOBBIN 3apsij, MIAPUKU PA3OLLIUCh TAK, YTO
HUTH oOpazoBanu yrou 60 . Halitu 3apsn Kax10ro mapuka.

. Ilapux Mmaccoit 40 Mr, sapsokeHHbI 0 3apsiga ¢ = 10" Ko msmkercs co

ckopocthio 0,1 m/c. Ha kakoe paccTossHME MOXKET NPUONIH3UTHCA IIAPUK K
TOJIOKUTENEHOMY TOYeqHOMY 3apsixy ¢; =2 107 Ki?

. Kongencarop emkocteto C; 3apsokeH 1o Hampsbkenus U;= 100 B. Ilpu

NapajuleJIbHOM MOJKIIOYEHUH 3TOr0 KOHAEHCATOpa K He3apsbkeHHoMy ¢ Cr=5
MK®D, BoipTMETp MOKa3an obuiee Hanpskenue U = 20 B. Haiitu C;.

buner 3

l.

2.

Kakoe naBiieHHe c€O3[a€T KOMIIPECCOpP B KPACKOIYJbTE, €CIU CTPYs KUIKON
KPACKH BBITEKACT U3 HEro co ckopocThio 20 M/c. ITnoTHOCTh Kpacku 800 Kr/m’.
Macca m = 10 r kucnmopojga HarpeBaercsi oT Temmeparypel T; = 323 K ngo
temneparypel T, =423 K. Haiitu usmeHenue sHTponuu AS, eciu HarpeBaHue
MPOUCXOUT H300apPUUECKHU.



3. Paccrosinue mexny 3apsnamu g;= 180 vKn u ¢,=720 uKn paBauo 60 cm
OnpenenuTh TOYKY Ha MPSIMOM, MPOXOAAIIEH depe3 3apsibl, B KOTOPOU HYXHO
MOMECTHUTH TPETUH 3apsl, YTOOBI BCSI CUCTEMAa HAXOAWJIACh B PABHOBECHUHU.

. -6

4. HaiiTu »HEepruo CUCTEMbl TpPEeX OJAMHAKOBBIX TOYEUHBIX 3apsajoB mo q = 107 Ku,

PaCIOJIOKEHHBIX B BEPIIMHAX PABHOCTOPOHHETO TPEYTOJIBHUKA CO CTOPOHOM 3 CM.
2

5. [Inomaae MIACTUH TUIOCKOTO BO3IYIIHOTO KOoHAeHcaTopa 1,1 cM™ , 3a30p Mexmy
HUMUA 3 MM. DHeprus 3apsbkeHHoro KkouaeHcatopa | mx/Dkx. o kakoro
HaIPSHKEHUS 3apsKEH KOHAEHcaTop?

Otuer nmo sadoparopHoii padore (OJIP)

VYkazanus 1mo opopMIICHHIO 0TYETa K JJAOOpaTOpHOM padoTe.

Otuer odopmusieTcss KaXIbIM CTYJCHTOM HHIWBUAYaTbHO U  JIOJDKEH
COJIEpKaTh:
HOMEpP W Ha3BaHUE PalOThHI, 11eJIb pabOThI, J1aTy BBITIOJIHEHMSI, KPATKOE OIHUCAHUE
TEOPUU M3Y4a€MOIrO0 BOIIPOCA, OCHOBHBIE XapPAaKTEPUCTUKH HU3MEPUTEIBHBIX
npuOOPOB, 3alUCU PE3yJbTATOB NPSIMBIX H3MEPEHUNW U PacueTOB KOCBEHHBIX
U3MepeHui, opopMiIeHHbIE B BUJE TaOIHIIbI, TpadUKU MOTYYECHHBIX 3aBUCUMOCTEN
(ecnmu  TpeOyrOTCs), 3amUCh BBIYUCICHUM, MPUBOASIIMIMX K OKOHYATEIHHOMY
pe3ynbTaTy, pacyeT OIMOOK M3MEPEHUM U OKOHYATEIbHBIM pe3yJIbTaT C yKa3aHUEM
OIIMOKU U3MEPEHMSI, BBIBOIBI.

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

pacueTax He0OXOAUMO UCIOIb30BaTh €AMHUIIBI cucTeMbl CU.
K kaxmoit nabopaTopHOi paboTe COAEPKUTCS TMEPEUCHb BOIMPOCOB JJISl 3AIUTHI
nabopaTopHOM pabOTHI.
IIpumep: JlabopaTopnas padora [ PAJIYNPOBKA I'AJIbBAHOMETPA
KoHTpoJsbHBIE BONIPOCHI:
1. Yto o3HayaeT nporpaaynupoBath npuoop?
2. Chopmynupyiite mpaBuia Kupxroda.
3. Crpenka rampBaHOMETpa CTOMT Ha HYJEBOM JEJIIEHHM IUKaibl, korga R =0.
JlokaxuTe 3TO, IPUMEHHUB BTOpOoe 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 OyneTr HaxoauThes cTpeiika mpudopa, eciu Ry = R, =0, a R # 0?7 Yro moxer
IIPOU30MTH C TaJlbBAHOMETPOM B TOM ciydae, ecnu DJIC mcToyHuka - JOCTaTOYHO
OoJibllIast BeIMYUHA?

Omnpoc no pasaenam (temam):

1. Ilpomomxure onpeeeHue: «INEKTPOCTATUYECKUM noJjieM
15 1e) 3 - E 10 3 S »;

2. Ilpomomxute omnpenenenue: «HampspkeHHOCTBIO — AIEKTPUYECKOTO  TMOJIS
5 1e) 3 - E 10 3 S »;

3. Kak HanpaBieH BEKTOp HAPsKEHHOCTH AJIEKTPUUYECKOTO TOJIS?
3akon Kynona (dhopmyra v BXOJAINE B HES BETUIHHBI);
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CBA3b BEKTOpA HAIPSHKEHHOCTH £ 3JIEKTPHYECKOTO M0 C IIOTEHIMAIIOM (;
Dnektpudeckuil Tok. Cujia v INIOTHOCTh TOKA;

3akoH Oma (Bce BapuaHThl);

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

1-e u 2-e mpaBunia Kupxroda 1151 pa3BeTBICHHBIX IIETEH;

Pedepar (Pdp)
Tewmsl pedepaTos:

Nk W=

s

9.

DJIEKTPUYECKUE SIBJICHUS B IPUPOJIE;

M cTOYHMKYM TOKA U TAIBBAHUYECKUE 3JIEMEHTHI;

Teopust MakcBenia u ee BIUSHUE HAa pa3BUTHE (QUBHKH;

N3oTpornHble U aHU30TPOITHbBIE AUANEKTPUKU. CerHETOANEKTPUKH;

[IpoBonHUKH. SIBlIeHME BIEKTPOCTATUYECKOM HMHAYKUUHU. Pacnpenenenue
n30BITOYHOTO 3apsijia B 3apsSyKEHHOM MPOBOAHUKE. DKpaHbI. 3a3E€MIICHHE;
OCHOBHBIE 3aKOHBI ITOCTOSTHHOTO TOKAQ;

Tok mpoBoaumocTH B MeTtaiiax. OCHOBBI KJIAaCCUYECKOW AIEKTPOHHON TEOpUU
AIEKTPONPOBOAUMOCTHA METAILIIOB;

3akoH [Ixoyns-Jlenna B nuddepeHnnansHoil 1 UHTETpaibHOW (opMax. 3aKkoH
Bunemana-®panna,;

CBepXITpOBOUMOCTD;

10.OnexTpryeckuii TOK B razax. DJEKTPOIPOBOAHOCTh ra3oB. MoHM3anus MOJEKyI

razoB. HecaMmocCTOSTENBbHBIM Ta30BBIM paspsA. YOapHas HOHU3aLUs 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, CCJIM | HAXOJAUTCS B IICPEMCHHOM MArHMTHOM I10JIC
KOHTYpP: HaXOJUTCS B DJICKTPHUYCCKOM IOJIC

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

IOBEPXHOCTh: ONPEJEAETCS BHEIIHUMU TOKAMMU
pPaBEH HYIIIO

Hampasnenue cuisl, MIPaBOrO BUHTA

JEHCTBYIOLIEH Ha TOK CO OypaBuMKa

CTOPOHBI MAarHUTHOTO TTOJISI JICBOU PYKH

HaXOJUTCS 10 MPABUITY: paBoil pyku




Oruer no 1adoparopHoii padorte (OJIP)

VYka3zanus no opopmIIEHUIO OTYETA K J1abOpaTOpHOU padoTe.

Otuer odopmiseTcs KaXIblM CTYJEHTOM HHIMBUIYaJbHO U  JIOJDKEH
COJIEpKAaTh:
HOMEp U Ha3BaHUE PalOThHI, Ledb PAdOTHI, ATy BBIIIOJHEHUS, KPATKOE OMHMCAHUE
TEOPUH HM3y4aeMOI0 BOIIPOCA, OCHOBHBIE XapPAaKTEPUCTUKH HU3MEPUTEIIBHBIX
npuOOpOB, 3alKMCH PE3YJIbTAaTOB MPSIMBIX H3MEPEHUH M PACUETOB KOCBEHHBIX
U3MepeHui, opopmiieHHBIE B BUAE TaOJIHIIBI, TPa(UKH MOIYYEHHBIX 3aBUCUMOCTEN
(ecmu  TpeOyroTCs), 3amUCh BBIYHUCICHHM, NPUBOASIIMX K OKOHYATEIHLHOMY
pe3ynbTaTy, pacueT OMIMOOK M3MEPEHM U OKOHYATEIbHBIA Pe3yJbTaT C YKa3aHHEM
OLIUOKU U3MEPEHHUS, BHIBOJIBI.

Bce rpaduku momkHBI OBITH BBIMOJIHEHBI HA MUJUIMMETpOBO#M Oymare. [lpu
pacyeTrax He0OXOAUMO UCIIOJIb30BaTh €AMHUIBI cucTeMbl CH.
K kaxnoil nabopaTopHOil paboOTEe COJNEPKUTCS MEpPEeUeHb BOMPOCOB JJISL 3ALUTHI
1abopaTopHOI pabOTHI.
INpumep: JlaGopatopuas paGora OIIPEJIEJJEHUE TOPU3OHTAJILHOM
COCTABJIAIONIEM MHIAYKIIMA MATHUTHOI'O TIOJSA 3EMJIM U
I[TEPEBOIHOI'O MHOXWUTEJIA TAHI'EHC-I' AJIbBAHOMETPA

KoHTposbHBIE BONIPOCHI.

1. Yto Takoe MHAYKIMS MarHUTHOIO MOJISA?

2. Iloyuemy MarHuTHas CTpeJiKa OTKIIOHSETCA IpU MPONYCKAHWU TOKa Yepes
KAaTyIIKY?

3. Jlns yero B Hayane pabOThl HEOOXOJWMO YCTAaHOBUTH KaTYyIIKy TaHIEHC-
raJjbBaHOMETPA B INIOCKOCTH MAarHUTHOI'O MepUAraHa 3emiin?

4. Kak HanpaBjieHO MarHUTHOE T0JIE B LIEHTPE KPYTrOBOT0 MPOBOAHUKA C TOKOM?

5. Tlouemy HampaBjeHUE OTKJIOHEHUA CTPEJIKM MEHSAETCSd NP H3MEHEHUU
MOJIIPHOCTHU TOKA KaTYIIKH?

Omnpoc no pasgesiam (Temam):

1. Ilo xkakoMy TpaBHJIy HaxXOJHWTCS HaIlpaBJICHHE BEKTOpAa WHIYKIIMH MarHUTHOIO
oJd?

2. Cuna Amnepa. I[To kakoMy TpaBUITy HAXOJIUTCS HAIIPaBIIEHUE CHIIbI AMiiepa?

3. 3akoH bwuno-Capapa-Jlamaca. CBsA3p HaIpsSHYKEHHOCTH MArHATHOTO TIOJNS C
MAarHATHOW UHIYKIUEN.

4. MarnuTHbii noTok. Teopema I'aycca 1 MarHUTHOTO MOJIA;

5. Cuia Jlopenna. [1o kakoMy npaBuily HaXOAUTCS HaIlpaBjeHUE CUIIbI JIopeHa?

6. 3akoH smekTpoMarHuTHON nHAYKUMKU dapanes;

7. Camounnykuus. UHIyKTUBHOCTb;

8. DHeprust MarHUTHOIO IOJIS;

9. VYpaBHeHuss MakcBemna JUisl 3JIEKTPOMAarHUTHOro mojs (auddepeHunanbHas U

WHTErpajibHbIE (POPMBI);
10. Konebatenbusbiit kouTyp. ®opmyna TomcoHa.



Pedepar (Pdp)
TeMmsbl pedepaTos:

[—
.

10.

YckopuTenu 3apspKeHHBIX YacThll. MaraeTpoH. Macc-CieKTpoCKONus;

3aKOH MOJIHOTO TOKa U ero npuMeHeHue. Teopema [aycca 11 MarHUTHOTO T10JIS;
Tunel MarHeTWkoB: JaMa- M Mapa- Mar"HeTukd. COOTHOLIEHWE MEXIY
NOSIBJICHUSIMU JIMa- U I1apa-MarHUTHBIX CBOMCTB BELIECTBA;

@eppomarnetnsM. Touka Kropu. Marnuteeii  tuctepesuc. IIpumenenus
(beppoOMarHeTHKOB;

KBantoBass mpupoma  ¢eppomarHetusma. MexaHU3M  HaMarHUYMBaHUS
dbeppomarneTka;

SIBreHHME DIEKTPOMArHWTHOM WMHAYKUWW: 3.4.C. MHAyKuuu. IIpaBwio JleHna.
OCHOBHOI 3aKOH 3JIEKTPOMAarHUTHOW UHAYKIMU (3akoH Dapanes-Jlenna.);
OnexTpuyeckuil  KosiebaTenbHbli  KOHTYp. CBoOoaHbIE  KojeOaHMS B
IIEKTPUYECKOM KOHTYPE;

[IlepeMEHHBI DNEKTPUYECKUN TOK. XapaKTEPUCTHKU IIEPEMEH-HOIO TOKa.
MoOIIHOCTh TOKA;

BonHoBoe ypaBHEHHE NS 3JEKTPOMAarHUTHON BOJHBI. OOBbEMHasl IMJIOTHOCTH
DHEPIUU AEKTPOMATHUTHOTO noJist. [ToTok aHeprun. Bexrop IloliHTHHTrA;

[IIkana 3JIEKTPOMAarHUTHBIX BOJH. PagnodacTOTHBII M ONTHYECKUN HAIa30H
AIIEKTPOMATHUTHBIX BOJIH.

Ilpumep 3a0anus

Jis Tekymero kourpoJs TKS:

TecT

Bonpoc Bapuanmvr omeema

Yron Mexay mI0CKOCTSIMU
MPOITYCKaHU JIBYX | YBEJIMUYHUTCS B 2 pasza
NOJIIPU3aTOpOB paBeH 45°.
Ecnmu yron yBenuuuth B 2
paza, TO WHTEHCHUBHOCTh
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
IIPEJIOMJIEHUS] COCTaBIISIET

yroa TpeioMJICHUs -
npu 3TOM

[Tpu nepexoge crera us HaImpaBJICHUE PACIIPOCTPAHEHUS
BakyyMa (BO3/lyX) B KaKyoO- 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 OTUETa K JIabopaTopHOM padoTe.

Otuer odopmiseTcs KaXIblM CTYJEHTOM HHIMBHUIYaJbHO U  JIOJDKEH
COJIEpKAaTh:
HOMEp U Ha3BaHUE PalOThHI, LEedb PadOTHI, ATy BBIIIOJHEHUS, KPATKOE OMMCAHUE
TEOPUH HW3y4aeMOI0 BOIIPOCA, OCHOBHBIE XAPAKTEPUCTUKU H3MEPUTEIIBHBIX
npuOOPOB, 3alUCH PE3YyJbTATOB MPSIMBIX H3MEPEHUH M pPaCYETOB KOCBEHHBIX
U3MepeHui, opopmiieHHBIE B BUAE TAOJIHIIBI, TPa(UKH MOJIYYCHHBIX 3aBUCUMOCTEN
(ecmu  TpeOyroTCs), 3amUCh BBIYMCICHHUM, TNPUBOASIIMX K OKOHYATEIHHOMY
pe3ynbTaTy, pacueT OMMOOK M3MEPEHUN W OKOHUYATENBHBIN Pe3yibTaT ¢ yKa3aHHEM
OLIUOKU U3MEPEHHUS, BHIBOJIBI.

Bce rpaduku momkHBI OBITH BBIMOJIHEHBI HA MUJUIMMETpOBO#M Oymare. [lpu
pacderax HEOOXOIMMO HCIIONb30BaTh €AUHUIIBI cucTemMbl CU.
K kaxnoil nabopaTopHOil paboTe COAEPKUTCSA IMEPEUueHb BONPOCOB JJIS 3ALUTHI
1abopaTopHOIl paboOTHI.
IMpumep: Jlabopatopuas pabora [IPOBEPKA 3AKOHA MAJIIOCA

KoHTposibHBIE BONIPOCHI.

1. Kakoii cBeT Ha3pIBaETCs IJIOCKOIIOISPU30BAHHBIM?

2. B 4eM COCTOWT SIBIIEHHE IBOMHOTO JTYYEIPEIOMIICHUS ?

3. Yro Takoe onrhydeckas ochb? Kakne IUIOCKOCTM B KPHUCTAUIE HA3bIBAKOTCA
TJIaBHBIMU?

4. ChopmynupyiTe 3aKOHBI MOJISIPU3AIUU.

5. Ykaxure crocoObl MOTYyYEHHUS MOISIPU30BAHHOIO CBETA.

Omnpoc mo pasaenam (temam):

1. EcrecTBeHHBI U MOISPU30BAHHBIN CBET;
2. 3akon Mamroca. 3akon bprocrepa (popmybl);
3. Hurepdepenius, ycaoBue HHTEPPEPEHIIMOHHBIX MAKCUMYMOB;
4. Hudpakmaus. YcnoBue 1udpakiiMOHHBIX MAKCUMYMOB;
5. Jlucnepcus v ee NpOSIBICHHUS
6. TermioBoe U3ny4YeHuUe.

7. AOCOIIOTHO YE€pHOE TEIO.

8. 3akon Credana-bonbiMana.

9. 3akoH cmenieHus Buna.

10. ®ororddext. YpaBHeHue DiHIITEIHA A1 BHEHIHEro potorddexra.

Pedepar (Pdp)
Tewmbl pedepaTos:

1. Tlomocwr paBuoit Tommuubl. Konbsiia Hetorona. [Ipumenenue uaTepdepeHiuu B
TEXHUKE.
2. Jucnepcuonnsiii cnektp. [I[puMenenue aucnepcuu.
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[Tomsipu3arus cBeTa MU €ro OTPAKCHUH U MPEJTOMIICHHUH.

[TomHoe (BHyTpeHHee) OTpakeHHEe CBeTa. lIpeAenbHBIi Yroa TOJHOTO
oTpakeHust. CBETOBOIBI.

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

[Ipumenenue BHemHero Gotodddexra B TEXHUKE.

Baytpennuit ¢potodddeKT 1 ero npuMeHeHus.

JlaBnenue cBera. KBaHTOBOC 00BSICHECHHNE JaBICHUS CBETA.

doTtoaddexT B momynpoBoguukax. dpdext Jembepa.

. [Honsipuzanuss npu OpPOXOKAECHUU CBETA YEPe3 HEKOTOpPbIE KPUCTAUIbI. 3aKOH

Mauroca.

Ilpumep 3a0anus

Jis trekymero koutpoJs TK6:

Tumnossie 3aJa4un I KOHTpOJ'IBHOfI pa6OTI>I.

buner 1

l.

4.

HaiiTu MarHuTHBIN TOTOK Yepe3 IUIONIa/Ib MOMEePEeYyHOro ceYeHus: Katyku (0e3
CEpJICYHUKA), UMCIOIICH Ha KaXJIOM CAaHTHUMETpPE IJIWHBI h = 8 BUTKOB. Pannyc
cojieHoua r = 2 ¢M, CHJia Toka B HeM [ = 2A.

[Tydok Genoro cBera majaeT HOPMAJIbHO HAa CTEKJISHHYIO TJIACTHUHKY, TOJIIHMHA
kotopoit d=0,4mkm. Ilokazatens mnpenomieHust crekna n=1,5. Kakue qiuHbI
BOJIH, JeXKallhe B Tpenenax Buaumoro cmektpa (or 4:-107 mo 7-10™ mm),
YCUJIUBAIOTCA B OTPAXECHHOM myuke? YacTuiia HaXOAUTCS B MOTEHIIMAJIBHOU IME
MIUPHUHON / ¢ OECKOHEYHO BBICOKMMHU CTEHKaMH B OCHOBHOM cocTOsiHud. Haiitu
BEPOSITHOCTh HAXOXKJICHUS YaCTULIbI B UHTepBatie [/4 < x <[/2.

HaiiTu mnosiHy¥0 SHEpPruI0, MOMEHT HMITYJbCa DJEKTPOHA M €ro BO3MOKHBIC
MIPOEKITNHU B BO30YKJIEHHOM COCTOSIHUU 3d B aTOME BOJI0pPO/Ia.

Haiitn nedekt Macc, 3HEPTUIO CBSI3U U YAEIbHYIO SJHEPTHIO CBSI3U Apa a30Ta.

buner 2

1.

JIBe KkaTymiku HaMOTaHbl Ha oOOmmMi cepiaeyHuk. HalTu ux B3auMHYIO
WHJIYKTUBHOCTb, €CJIM MPU CKOPOCTH M3MEHEHUM CUJIbI TOKA B NIEPBOM KaTYIIIKE
dl/dt = 3A/c Bo BTOpO# Katymike uHAYKTUBHOCTH nHAyupyercs DJC &,= 0,3B.
Brruncnuth paauychl nepBbIX MATH 30H DpeHens s ciydas MI0CKOW BOJIHBI.
PaccrosiHue OT BOJTHOBOW MOBEPXHOCTH /10 TOUYKU HaOmtoAeHUs paBHO IM. JmuHa
BOJTHBI A=5-10"M. ®oTOH C sHepruent 0,51 MaB B pesynbTaTe KOMITOHOBCKOTO
paccestHus OTKIOHMICA Ha yron 180° .OmpenenuTh 100 SHEPIUH B MPOLCHTAX,
OCTaBIIYIOCS Y pacCesSHHOTO (POTOHA.

HaliTh monmHyr0 SHEpPrui0 M MOMEHT HMMITYJbCa dSJEKTPOHAa B BO30Y)KICHHOM
COCTOSIHUU 3p B aTOME BOJOPOA.

Haiitu »Hepruto W MHY BOJIHBI ()OTOHA, HCIYCKAEMOTO TIPH TEPEeXojie
AJIEKTPOHA B aTOME BOJIOPO/Ia CO BTOPOTO SHEPTETUUECKOTO YPOBHS HA MEPBBIIA.



buner 3

1. Hanpsi>KeHHOCTh MAarHUTHOTO TMOJS B IIEHTPE KPYroBOTO BHUTKA C MarHUTHBIM
MOMEHTOM pp,=1,5 AM> paBua 150 A/m. Onpenenute: 1) pagnyc BUTKa; 2) CHIIy
TOKa B BUTKE.

2. CKOJIbKO MITPUXOB HAa 1MM JIJTMHBI UMeeT AU paklMOHHAs pelIeTKa, eClu 3eJIeHas
muausa prytn (A=5461A) B cnekTpe mepBoro mopsaka HaOMIOIAETCs TOJ YIIIOM
0,33 paguan?

3. Vron paccesuusi GoToHa ¢ sHeprueit 1,2 M>B Ha cBOGOZHOM 31eKTpoHe 60
Haiitu sHepruto paccestHHOro (POTOHA U 3JICKTPOHA OTIAYH.

4. 3a xakoe BpeMs pacmajercs 1/4 HayaabHOTO KOJUYECTBA SACP PaJUOaKTUBHOTO
HYKJIM/Ia, €CIU Iepuo noiaypacnaaa 24 yaca?

Otuer mo sadoparopHoii padore (OJIP)

VYka3zanus o opopmIIEHUIO OTYETA K JIabopaTOpHOU padoTe.

Otuer odopmisieTcs KaXIbIM CTYJCHTOM HHIMBUIYaJbHO U  JIOJDKEH
COJIEPKAaTh:
HOMEp U Ha3BaHUE PalOThI, LEedb PadOThHI, AaTy BBINOJHEHUS, KPAaTKOE OMHCAHHE
TEOPUU H3Y4aeMOIO BOIIPOCA, OCHOBHBIE XapaKTEPUCTHKU H3MEPUTEIbHBIX
npuOOpoOB, 3alKMCH PE3yJIbTAaTOB MPSIMBIX H3MEPEHHUH M PACUETOB KOCBEHHBIX
U3MepeHH, opopmIileHHBIE B BUAE TaOIMIbI, IPa(UKU MOJIYYEHHBIX 3aBUCUMOCTEN
(eciu  TpeOyrOTCs), 3amUCh BBIUMCICHUM, MNPUBOASIIMX K OKOHYATEIbHOMY
pe3ynbTaTy, pacueT OMMOOK M3MEPEHUN W OKOHUYATENBHBIN Pe3yibTaT ¢ YKa3aHHEM
OLITMOKU U3MEPEHHUS, BHIBOIBI.

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

pacueTax He0OXOUMO UCIOIb30BaTh eAMHUIIBI cucTembl CU.
K xaxmoit mabopaTopHoil paboTe COAEPKUTCS TMEPEUCHb BOIMPOCOB JJISI 3AIUTHI
1abopaTopHOIl paboOTHI.
Mpumep: JTaGoparopuas pa6ora BHEIITHUN ®OTODDDPEKT
KoHTpoJibHBIE BONIPOCHI

1. Yro Takoe ¢oTon? Hanummre hopMysibl €ro XapakTepUCTHK;

2. Javite hopmynupoBKy BHeIHETo GhoTodhdekra;

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

4. Yto mTPOUCXOAUT C DIEKTPOHOM B METaJJIe MOCIEe €ro B3auMOJCHCTBHUS C
dboToHOM?

5. Yro Ha3biBaeTca paboToi BeixoAa? Ubs 3TO XapakTepucTHKa?

6. [laiite onpenenenue kpacHou rpaHuiibl hpotodddexra;

7. YTo Takoe TOK HACHIIICHUA?

8. [l1s yero HyHO 3anuparoliee HanpsKeHue?

Omnpoc no pasaesnam (Temam)

1. Yro Takoe BonHHI e bpoiinsa?
2. Dddexr Komnrona. PaccessHabiii HOTOH ¥ 3JIEKTPOH OTAAUN?



3
4
5.
6.
7
8
9.
|

TyHnuenbHbIN 3P eKT;

CrpoeHune atoMa BOJIOpOia. DHEPTETUUECKUE YPOBHU;
bo3onbl 1 DepMHOHBI — YTO K HUM OTHOCHUTCS?
[Toctynater bopa;

DIIEKTPOHHAS U AbIPOYHAs TPOBOAUMOCTE;

CBoiicTBa aTOMHOTO S7ApA;

[lepuon nonypacnana. YpaBHeHus o- U [-pacrnayios;

0. leexT macchl.

Pegepat (Pdp)
Tewmsl pedepaTos:

AW —

5
6.
7.
8
9.
1

O¢ddext BaBunosa-UepeHkoBa 1 ero MpUMEHEHUE B SACPHON PHU3UKE;

K ucropuu otkpsitus a¢pdexra Komnrona;

SIBnenue cBepxmpoBoaumocty u dhdext Kymepa;

Judpakiusi peHTTeHOBCKHUX JIy4el U ee NMPUMEHEHHE B PEHTIC€HOCTPYKTYPHOM
aHaJN3€e U PEHTTCHOBCKOW CIIEKTPOCKOITUY;

["onorpadust — UCTOPHUS OTKPHITHS U €€ TPUMEHEHHE;

SInepHbIil MArHUTHBINA PE30HAHC U €0 MPUMEHEHHE B TEXHUKE;

[Ipobnemsl siiepHOil SHEPTETUKH HA COBPEMEHHOM JTalle;

ATOMHAs ¥ sJIepHAs SHEPreTHKa CETOIHS U 3aBTPa;

SlnepHble peakiiy B HAyKe U TEXHHKCE;

0. ITpobsieMbl TEPMOSAIEPHOTO CHHTE3A.

IIpomexyrouynas arrecrauuss OM1:
Bonpocs k 3x3ameny (1 cemectp)
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Cucrema otcuerta. CKOpOCTb.

YCKOpEHHUE U €0 COCTABIISIONIHUE.

VYrioBasi CKOPOCTb U YTJIOBOE YCKOPEHHE.

3akoHsl HproTOHA.

HeunepunanbHbie cucteMbl oTcueTa. CUiibl HHEPLIVH.

3aKOH COXpaHEHUsI UMITYJIbCA.

Pabota cubl.

KoncepBartuBnsbie cuibl. [loTeHIIManbHas sHEprus.

3aKOH COXPAHEHUS MMOJTHON MEXaHUYECKOW DHEPTUU.

Teopema lllteitHepa.

Kunetnueckast sHeprus Bpaliaromerocs tea.

OCHOBHOI 3aKOH JMHAMUKH BPAIaTeIbHOTO JBHUKCHHUS.

3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCa.

YpaBHEeHUE COCTOSTHUSA UICAIBHOTO Ta3a.

OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH HICATBHBIX T'a30B.
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.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Pabora rasa npu ero paciumpeHu.

[IepBo€e HauanO TEPMOJAUHAMUKH U €TI0 IPUMEHEHUE K H30IPOLIECCAM.
TennoeMKoCTh UACANBHOTO Ta3a.

KpyroBoii mporiecc (LuKi).

[uxn Kapno.

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

DnekTpudeckoe nose. HanpsikeHHOCTh mosisl.

DNEeKTPUYECKUN TUTIONb.

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

[IpoBOgHUKM B AneKTpuyecKOM noJie. EMkocTs. KoHneHcaTopsl.
DHeprus 3J1eKTPOCTaTUYECKOTO MOJIS.

OnekTpudeckuil ToK. Cujia ¥ IIOTHOCTh TOKA.

3akoH Oma 111 OJHOPOIHOTO MPOBOJHUKA.

CTOpOHHME CHUJIBI.

3akoH Oma 1J11 HEOJTHOPOJIHOT'O YYacTKa IEIH.

Pabora u MomtHOCTH TOKA. 3akoH [[xoyms-JleHia.

[TpaBuna Kupxroda aJis pa3BeTBICHHBIX IETIEH.

Tunosble 3a1a4n

l.

MaxoBuK Bpamaercst ¢ yriaoBoil ckopocTteio 180 00/mMuH. C HEKOTOPOrO MOMEHTA
2

BPEMEHU OH Haydall TOPMO3UTHCS C YIJIOBBIM yCKOpeHHeM 3 paja/c”. Uepes kakoe

BpeMsi OH ocTaHoBUTCs? Kakoe uncio 000poTOB OH MPU ATOM COBEPIIUT?

. Temo maccorn 4 Kr M3 COCTOSHUS IIOKOS HAYUHAET CKOJB3UTH 110 HAKJIOHHOU

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 Gammone Haxomutes ras npu temmeparype 17 °C. Bo CKOIBKO pa3 YMEHBIIUTCS

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

10 °C?

. B 3akpeiToM cocyne oosemom 25 1 Haxomautcs 60 r kucimopoga u 300 r aprona .

Hasnenne cmecu 0,5 MIIa. Halitu TeMnepatypy 1 MOJISIPHYIO MAacCy M IUNIOTHOCTb
CMECH.

. IByXaTOMHBIH a3 B KOJIMYECTBE 2 MOJIb HarpeBaroT MPHU MOCTOSHHOM O00BEME 0

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

. IByxatToMHOMYy ra3y coo0meHo KoiaudectBo Teriotel 2,093 k/x. Ta3

pacmmpsiercs uzobapudecku. Haiitu paboTy pacimupenus raza

. JIBa OOWHAKOBBIX 3apsHKEHHBIX IIIApWKa, PACTOJOKEHHBIE Ha PaCCTOSHUU

r=0,2 M, B3aumojielicTByIOT ¢ cuioi 1 MxH. Jlo kakoro moreHuuana 3apsyKeHbI
HIAPUKH, €ClId UX quaMeTpel D = 1 cm?

. Kongencarop emkoctbio 4 Mx® 3apsbkeH no HanpsbkeHus 10 B. Kakoit 3apsig



Oyzaer Ha OOKJIaJKaX 3TOTO KOHJEHCATOPA, €CIU K HEMY MapajliebHO MOIKIIOYUTh
JPYTOMl KOHAEHCATOP €MKOCThI0 6 MK®D, 3apsukeHHbIM 10 HanpsbkeHus 20 B ?
CoeauHeHbl 00KIaJKU KOHAECHCATOPOB, UMEIOIIUE OJTHOMMEHHBIC 3apsibl.

9. BonbT™MeETp, MOAKIIOUECHHBIM K MUCTOUYHHKY ToKa ¢ DJIC =120 B u BHyTpeHHUM
conporuBieHueM 1 =500 Owm, mnokaspiBaect 118 B. Hailtu BHyTpeHHEE
CONPOTHUBJIEHUE BOJIBTMETPA.

10. AkkymynaTop ¢ BHyTpeHHUM comnpotuBieHueM r= 0,08 Om npu Ttoke [} = 4 A

OTJIa€T BO BHEIIHIOK LEMb MOIIHOCTH P = 8 BT. Kakyro MOIIHOCTh OTAAET OH BO
BHEIHIOK LEeNb IpH Toke [, =6 A?

IIpomexyrouynas arrecranuss OM2:
Bonpocsl k 3k3aMeny (2 cemecTp)

MarunuTtHoe nosie. BekTop HHIYKIIMM MarHuTHOTO MOJIS.

Cuiibl AMmiepa.

3akoH buo-Caapa-Jlamnaca. Hanpsi>k€eHHOCTh MArHUTHOTO MOJIA.
3aKOH IMOJIHOTO TOKA JIsl MArHUTHOTO MOJIS B BAKyyMe.

MaruautHbii notok. Teopema ["aycca 111 MarHUTHOTO TTOJIS.

Cuna Jlopenna.

SIBenue Xoia.

SIBNeHME PIIEKTPOMArHUTHON MHAYKIIUN.

Camounnaykuus. MTHIyKTUBHOCTS.

DHeprusit MarHUTHOTO TOJIS.

MarnuTHble MOMEHTBI aTOMOB.

MarsuTHoe 1oJie B BEIIECTBE.

HanpsixkeHHOCTh MarHuTHOTO OJISL. OTHOCHUTENBHAS MarHuTHas
MPOHUIIAEMOCTb.

14. OcHoBbl TeOpun MakcBeiia AJis 3JIEKTPOMarHuTHOTO TOJIS.

15. KonebarenbHbI KOHTYD.

16. CBoOomHbBIE HE3aTyXAIOIINE KOJICOAHNS.

17. CBoOomHBIC 3aTyXaroIIue KOJeOaHus.

18. BoaHOBBIE MPOIIECCHI.

19. DnekTpoMarHUTHBIE BOIHBI.

20. DHeprus NEeKTPOMArHUTHBIX BOJIH.

21. CBeToBbIEC BOJHBI.

22. HWutepdepenius cBeTOBbIX BOIH. KorepeHTHOCTh U €€ OCYIIECTBIECHHUE.
23. Judpaxuus ceera. [Ipunnun [oitrenca-®Openens. Merop 300 Openens.
24. Jludpakuus Ha KPYyTrJIoM OTBEPCTUU U JHCKE.

25. ®oto3ddeKT.

26. Macca n umnynsc hotoHa. /[BolicTBeHHast MpUpoJia CBETA.

27. JIBoiicTBEHHAs! KOPIMYCKYJISPHO-BOJIHOBAS MTPUPOa MUKPOOOHEKTOB.
28. BeposTHOCTHBIN CMBICHT BOIH Je bpoits.

29. CoOoTHOIIIEHUE HEOIPEICTICHHOCTEH.

30. VYpasuenue lllpenunrepa.

31. TyuuenwHbIN 3P deKT.

WX NN R W=
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32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

ATOM BOJIOpOJA.

MexaHn4ecKuii 1 MAarHUTHBIA MOMEHTBI AJIEKTPOHA B ATOME.
[TpuHIUT TOKIECTBEHHOCTH MUKpoYacTHil. bo30oHbBI U (hepMUOHBI.
[ToHATHE O KBAaHTOBBIX CTaTUCTUKAX bo3e-OliHTeiina 1 @epmu-/lupaka.
DIIEKTPOHHO-IIBIPOYHOM NIEPEXOI.

OcCHOBHBIE CBOWCTBA U CTPOECHUE SAIpa.

DHeprus CBA3M AAEP.

S nepHble CHIIBL.

S nepubie peakunu. LlenmHoi nmponecce IeIeHus aaep.
TepMosiiepHbIE peaKLIUH.

PagnoakTuBHOCT®D.

Tumnosbie 321a4u K IK3aMEHY

l.

9.

10

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

. OnexktpoH ¢ sHepruer 300 3B IBMKETCA NMEPNEHAMKYISAPHO JMHUAM HHIYKIHAH

MarHuTHOTO MoJig ¢ HanpsbkeHHOCThI0 H = 465 A/M. Onpenenuts cuity JlopeHiia,
CKOPOCTb U PaJInyC TPACKTOPUHU 3IEKTPOHA.

. [lmockoBeimyknas auH3a ¢ R =4 M BBINYKJIOW CTOPOHOW JIEKHUT HA CTEKIITHHOU

IIJTaCTHUHC. OHpCI[@HI/ITB JJIMHY BOJIHBI IMAaJAaromicro CBETa, €CIIM pPaauyC IIATOIO
CBCTJIOI'O KOJIbIId B OTPAKCHHOM CBCTC PaBCH 3 MMm.

. Onpenenuts paauyc nsaToil 306l OpeHens, ecnu paguyc BTOpoil 30HbI DpeHens

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

2
. DHepreTuyecKkas CBETUMOCTh YepHoro Tena Re =10 kBT/M”~ . onpenenuTs IIUHY

BOJIHBI, COOTBETCTBYIOLLYIO MaKCHUMyMYy CIIEKTPAJIbHOMN IJIOTHOCTH
YHEPreTUYECKOU CBETUMOCTH 3TOT0 TENA.

2
. Kakoe konmmyecTBO sHepruu ¢ 1 cM” MOBEpXHOCTH 3a | ¢ M3Iy4yaeT YEpHOE TEJo,

€CJIM U3BECTHO, YTO MAKCUMAJIbHAS CIEKTPajIbHAas IUIOTHOCTh €r0 YHEPrETHYECKON
CBETUMOCTH MPUXOAUTCSA HA IJIMHY BOIHBI 484 HM?

. Kanmnit ocBemaercst ceetom ¢ aimHOM BoHBI 400 HM. OnpeaenuTh HaMMEHbIIEe

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

. Kpacnas rpanuna gorosdpdexra A, = 500 um. Onpenenuts : 1) paboTy BbIxona

JIEKTPOHOB M3 JTOT0 MeTauia, 2) MAaKCUMAaJbHYI) CKOPOCTh JJIEKTPOHOB,

BBIPBHIBAEMBIX U3 MeTasuia cBeToM ¢ A = 400 HM.

Haiitu osHepruto W JIuMHY BOJHBI (OTOHA, HCIYCKAEMOTO TIPH TEpexoje

AJIEKTPOHA B aTOME BOJIOPOJIa C BTOPOTO SHEPIETUUECKOTO YPOBHS HA MEPBBIA.

. 3a Kakoe Bpems pacrajercs 1/4 Ha4albHOTO KOJWYECTBA SACP PAJIHOAKTHBHOTO
HYKJIMJA, €CIIU EPUO Norypaciaja 24 yaca?
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