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1. Heap, 3a1a4n U IVIAHUPYeEMBbIe pe3yabTaThbl 00y4YeHHs 10 AUCHUILIHHE

Ilenpro ocBoeHMs  AucUIUIMHBL  «DPuU3MKa»  SABIIETCS  CO3JAaHUE Y
00y4arolmxcs OCHOB JIOCTATOYHO IIMPOKOW TEOPETUUECKOW MOATOTOBKU B 001acTu
(U3MKY, TO3BOJAIONIEN OPUEHTHPOBATHCS B IOTOKE HAYYHOM U TEXHUYECKOH
uHpopMaluu U oOecreuyuBarolled MM BO3MOXKHOCTb HCIIOJIB30BAHHUS HOBBIX
(¢u3NYECKUX MPUHIUIIOB B T€X 00JIACTSAX, B KOTOPBIX OHU CHEIUATIU3UPYIOTCSL.

3amayaMu  IUCUMIUIMHBI  SIBIIIIOTCA: M3YyYE€HHE OCHOBHBIX (PU3UYECKUX
SIBIICHUI;

OBJIaJiIcHHE (PyHIAMEHTATbHBIMUA MOHATHIMH, 3aKOHAMU U TECOPUSIMHU (PUUKH,
a Takke MeToJlaMu (PU3UYECKOTO HCCIIEAOBAHNUS;

OBJIAJICHHE MNpHUEMaMH W METOJaMU pEUICHUS KOHKPETHBIX 3aJad W3
pa3nuYHbIX 00JacTel PU3UKH;

(opMUpOBaHHE HABBIKOB IPOBEACHUS (PU3UUECKOTO SKCIEPUMEHTA, YMEHUs
BBIIEJIUTh KOHKPETHOE (PU3UYECKOE COJEp KaHUE B MPUKIIAAHBIX 3aJadax Oynyien
NEATEIBbHOCTH

KoMnereHnu U HHIMKATOPBl, (PopMuUpyeMble y 00yHaromuxcsl:
KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIHN KOI[ W HAMMCHOBAHUEC HHIAMUKATOPA

OIIK-1 — ITpumeHsTH
€CTECTBCHHOHAYYHBIC U

OOIIeH)KEHEPHbIE 3HAHUS, METO/IbI OIIK-1.2 — JleMOHCTpUpYET 3HAHUS MOJIOKEHUH,
MaTeMaTHUYeCKOro aHajlnu3a u 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK
MOJIETTUPOBaHUS B IPO(HECCUOHATTLHOM

NEeSATeTbHOCTH

2. Mecto nucuunnHbl B cTpykrype OII

[IpeamecTByromuye TUCUUIUIMHBL (MoaynH), npaktuku, HUP, np._ Her

[locnenyromue aucuuruinHbl — (Moxynu), mnpaktuku, HWP, np. ydeOHas
npakTrka (o3HakomurenpHas), [ UA

3. CTpyKTYypa M cojep:KaHue TUCIUNTUHBI
3.1. CTpyKTYypa THCHMILIHHBI

Ji1st ouHOM hopMbI 00yUeHUS

Bun yuebHo# paboThl Bcero | Bcero CemecTpbl

3E 4acoB 1 2
OBIIAS TPY JOEMKOCTDH AW CIHUITJIMHBI 12 432 252 180
KOHTAKTHAS PABOTA* - 210 106 104
AVJIUTOPHAS PABOTA 4,82 174 84 90
Jlexun 1,94 70 34 36
[IpakTryeckue (CEMUHAPCKUE) 3aHATHUS 1,94 70 34 36
JlaGopatopHbie pabOThI 0,94 34 16 18
CAMOCTOATEJIBHAS PABOTA OBYUYAIOIIET'OCA 7,18 258 168 90




[IpopaboTka yueOHOro Marepuasa 5,18 186 132 54
KypcoBoli mpoekr - - - -
Kypcosas padota - - - -
[ToaroToBKa K MPOMEXKYTOUHOM aTTECTALUN 2 72 36 36
[TpomexxyTOUHAs aTTECTAIINS: C) 3
Jlns 3a0uHOM (hopMBI OOYUCHUS
By yueOHol paboThl Beero | Bceero CemecTpbl
3E 4acoB 1 2
OBILAS TPYJIOEMKOCTbH JUCUUTUTAHBI 12 432 252 180
KOHTAKTHAS PABOTA* - 101 53 48
AVJIUTOPHAS PABOTA 1,34 48 24 24
Jlexknun 0,56 20 10 10
[TpakTrdeckue (CeMUHAPCKUE) 3aHATHUS 0,56 20 10 10
JlaGopatopHblie pabOThI 0,22 8 4 4
CAMOCTOSITEJIbHASI PABOTA OBYUAIOILIETOCSL | 10,67 | 384 228 156
[IpopaboTka yueOHOTO MaTepHaia 10,17 | 366 219 147
KypcoBoli npoekt - - -
KypcoBas padota - - -
[ToaroToBKa K MPOMEXYTOUHOM aTTECTALIUU 0,5 18 9 9
[TpomexyTOUHas aTTECTAIINS: 3

3.2. Conep:kanue AUCHUILIMHBI, CTPYKTYPHPOBAaHHOE MO pa3jieiamM H

BU/aM 3aHATHH

Paznenst Pacnipenenenue ®opmel 1 | HAEKCHI HHAUKATOPOB
JUCLHUTIIUHBI a TPYIOEMKOCTH BH/I dbopMHupyeMBbIX
§ 10 BHJIaM y4eOHOU paboThl | koHTpos KOMITETEHIIUH
o = (e} i o
g | gl & %
5| | E Z
Paznen 1: 66 10 6 10 40 TK1 OIlK-1.2-3
dusnyeckne OIK-1.2-y
OCHOBEI OIK-1.2-B
KJIAaCCUYECKOU U
PENATUBUCTCKON
MEXaHUKHU
Paznen 2: 64 10 4 10 40 TK2 811_'[[11511223
MornekynsipHast oKL 2_133’
busuka u
TEPMOIMHAMMKA.
Pa3zpnen 3: 86 14 6 14 52 TK3 OIIK-1.2-3
OIIK-1.2-Y




DJIEKTPUUYECTBO OIIK-1.2-B
DK3aMeH 36 36 oM1 OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B

Hroro 3a 252 34 16 34 168

1 cemectp
Pazgen 4. 50 12 8 12 18 TK4 OIIK-1.2-3
Maruetusm OIK-1.2-Y
OIIK-1.2-B
Pasnen 5: 48 12 6 12 18 TK5 811%1{(11223
Onruka. O 2.5
Paznen 6: 46 12 4 12 18 TK6 OIIK-1.2-3
DIIEMEHTHI OIlK-1.2-Y
KBAHTOBOH (DH3UKH. OIK-1.2-B
OCHOBEBI aTOMHOI U
A1EpHON (UBHKHU.

DK3ameH 36 36 OoM2 OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B

Hroro 3a 180 36 18 36 90

2 cemecTp
UTOI'O 432 70 34 70 258

3.3. Conep:xkanue JUCHUITIHHBI

Paznien 1. ®u3nyeckne OCHOBBI KJIACCUYECKON U PEIATUBUCTCKON MEXaHUKH:

[Ipenmer duszuku. GU3NYECKUE OCHOBBI KJIacCUYECKOU MexaHuku. Kunemaruka
MarepuaibHoi Toukd. Cucrema otcuera. CKOpPOCTb. YCKOPEHHME H  €ro
coctaBisitouiye. J[BuxkeHue Tena, OpOIIEHHOrO0 MOJ YIJIOM K TOPU30HTY. YTJOBas
CKOpPOCTh W YIVIOBOE YCKOpeHHE. /[MHaMHKa mMaTepualibHOM TOYKH. lIepBblii 3aKOH
Herorona. Macca u cuibl. Bropoii 3akon Hetotona. Tpertnii 3akoH HeroToHa. 3akoH
JBM>KEHUSI LIEHTpA MHEPIUU cUcTeMbl. HenHepuuanbHblie cucTeMbl oTcuera. Cuiibl
uHepiuu. Pabora u sHeprus. 3akoHbl coxpaHeHus. OCHOBHBbIC MPEACTABICHHUS O
3aKOHAX COXpaHEHWsA. 3aKOH COXpaHeHHs wumnyiabca. Pabota wu  sHeprus.
KoHcepBaTUBHBIE CUIIbL. 3AKOH COXPAHEHUS MOJHOW MEXaHWYECKOW SHEpruu. Yaap
aOCOIOTHO yHpyrux Tell. Yaap aOCONIIOTHO HEeYyNpyrux Ted. Jluccumnaius SHEprum.
JlnHaMuka BpamarenbHOro ABMXKEHUA. MomeHT wuHepuuu. Teopema IllTelinepa.
Kunernueckas sHeprus BpauieHus tena. MomeHT cuibl. Pabota nmo BpallleHHIo Tena.
OCHOBHOM 3aKOH JWHAMHUKM BpAIATEIBHOTO JBMXKEHUS Tena. OmnpeneneHue
MOMEHTA UMITYJIbCa. 3AKOH COXPAHEHHS MOMEHTA uUMIlyJbca. [I[puMeHeHrne 3aKOHOB
JTAHAMUKW TBEPAOTO TeJa. DJIEMEHThl MEXaHUKH >KUIAKOCTEN W ra3oB. JlaBiieHue B
JKUJIKOCTU U rase. YpaBHEHHUE HEPa3pbIBHOCTU. YpaBHeHHUE bepHysuu. Bs3kocTs.
JlamuHapHblii ¥ TypOYJEHTHBIM PEXHUMbI TE€UEHHUS >XKUIAKOCTEW. JIBMkeHue Ten B
KUJKOCTSIX U razax. OCHOBBI PEIATHBUCTCKON MEXaHHKU. DJIEMEHThI CEUUATbHON
Teopun OTHOCUTENHHOCTH. [IpeoOpazoBanusa ['amuies. MexaHWYECKUN MPUHIIMIT
OTHOCUTENIBHOCTU.  llocTynmaTel  cnennanbHOM ~ TEOPUM  OTHOCUTEIIBHOCTH.
OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTH. IIpeoOpazoBanms JlopeHnna.
OmHOBPEMEHHOCTh COOBITUH B pa3HBIX CcHCTeMax oTcuera. JliMHAa Tel B pa3HBIX
cUCTeMax oOTcYeTa (COKpalieHue IuHBI). JITUTeTbHOCTh COOBITHI B pPa3HBIX
cUCTeMax oOTcyeTa (3aMeasieHHe BpeMEHHU). PeNsSTUBHUCTCKUI 3aKOH CIIOXEHUs




ckopocteil. MuTepBam Mexay coObITUAMU. PensTuBHCTCKOE BBIpaXKEHHE MJIs
uMITysbca. OCHOBHOM 3aKOH PEISTUBUCTCKON TMHAMUKHU. 3AKOH B3aMMOCBSI3H MacChl
Y DHEPTUU.

PA3JEJI 2. MonekynspHas pu3uka 1 TepMOAMHAMUKA

OCHOBBI MOJIEKYJISIPHOM (PU3UKK U TepMOAMHAMUKU. OCHOBBI MOJIEKYJISIPHOM
¢uzukn. CTaTUCTUYECKMM W TEPMOJAMHAMUYECKUH METOJbl  UCCIIEOBAHMS.
[lapameTpbl COCTOSIHMSI BEIIECTBA. YPAaBHEHHE COCTOSHHS HJACAIBHOIO rasa.
OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPHH HI€ATbHBIX Ia30B. 3aKOH
MakcBemsila O pacmpefeNeHHMd [0 CKOPOCTSM  TEIUIOBOTO  JIBHKEHHS.
bapomerpuueckass Qopmyna. Pacnpenenenune bonbsimana.  Cpemnee  4ucio
CTOJIKHOBEHHI U CpeNHAs JUIMHA CBOOOIHOTO MpoOesna MoJIeKyl. SIBiieHus nepeHoca
B razax. Peanbnble rassl. YpaBHenue Ban-nep-Baansca. M30TepMbl peanbHbIX ra3oB
U UX CPaBHEHUS C TEOPETUUYECKUMU. OCHOBBI TEPMOJIMHAMUKHU. BHYTpEHHS SHEPTHS
cucrembl. Temnora u padota. Pabora raza npu ero pacmupenuu. [lepoe Hauano
TEPMOJIMHAMHMKN WU €r0 NPUMEHEHHE K H30mpoueccaM. TermioeMKOCTh HeanbHOro
raza. Kpyrosoii mpouecc (umkin). OOpatumble U HeoOpaTUMbIe Mpouecchl. Lluki
KapHo. OuTponus. Bropoe Hayano TepMOIHMHAMUKH.

PA3JIEJI 3. DeKkTpruyecTBo

DJIEKTPOCTATUKA. ODJEKTPUUYECKOE IIOJE€ B BaKyyMe. OJEKTPUYECKUU 3apsm.
3aKOH COXpaHEHUs OJJIEKTPUYECKOTO 3apsiga. Bs3ammoneincTtBue 3apsaoB. 3aKOH
Kynona. Dnektpuueckoe mnosie. HanpsokeHHOCTh TONS. DJIEKTPUUYECKUNA TUMOJb.
[Torenuuman snektpuyeckoro mnoid. [loTok BekTopa HampsbKEHHOCTH. Teopema
Octporpanckoro-I'aycca. Ilpumepsl BBIYMCIEHUS JJIEKTPOCTATUYECKUX TMOJIEH C
noMonipto TeopeMbl Octporpanckoro-lI'aycca. JIMDJIEKTpUkM W TPOBOJHHMKHA B
ANEKTPUYECKOM Tiosie. Buabl mosisipu3alud IUAJIEKTPUKOB. DJIEKTPUUYECKOE TMOJIE B
nudiekTpukax. IlonspuzoBaHHOCTh audekTpuka. Teopema OcTtporpaackoro-I'aycca
JUISL DJIEKTPOCTATUYECKOTO TOJSl B AUDJICKTPUKE. Y CIOBUS Ha TPAHUIIE pa3zena JBYX
IUBIeKTpuueckux cpen. CerHeTolnneKTpukh. [IpOBOHHMKK B 3JIEKTPOCTATHYECKOM
nojie. OIJEKTPOEMKOCTh YEAMHEHHOro mpoBoAgHuKa. KoHuaeHcaTopbl. OHeprus
ANEKTPOCTATUYECKOTO NOJIs. [IOCTOSIHHBIN 3JIEKTPUYECKUM TOK. 3aKOHBI IOCTOSTHHOTO
TOKa. JiekTpudeckuil Tok. Cujla U MIOTHOCTh TOKa. 3akoH OMa sl OJJHOPOIHOTO
npoBojHNKAa. CTOpoHHME cuibl. 3akOH OMa It HEOAHOPOJHOTO YYacTKa IIEIH.
Pabora u wmomHocts TOKa. 3akoH JDxoyns-Jlenma. Kiaccudeckass Teopus
ANEKTPONPOBOIHOCTU MeTaiuIoB. [IpaBuna Kupxroda asis pa3BeTBICHHBIX IIETICH.

PA3JIEJI 4. Maruetusm

DJIeKTpOMarHeTu3M. MariutHoe nojie B Bakyyme. MarHutHoe mnosie. Bekrop
WHAYKIUUM MarHutHoro monis. Cunsl  Amnepa. 3akoH buo-Capapa-Jlamnaca.
Hanpsk€eHHOCTh MarHWTHOTO MOJIA. 3aKOH IOJIHOTO TOKA JJII MarHUTHOTO MOJIS B
BakyyMe. MarnuTtHelii notok. Teopema I'aycca gt marmuTHOoro mnojs. Cuna
Jlopenna. IIpuHuunn neWCTBUS LMKIMYECKUX YCKOPUTENIEH 3apsKEHHBIX YACTHL.
Senenne Xosta. SBaeHue ANEKTpOMArHUTHOM HMHAYKIUU. CaMOMHIYKIIUS.
NHOyKTUBHOCTh. DHEpPrusi MarHUTHOrO MoJjs. MarHuTHoe IoJe B BELIECTBE.




MarauTHble MOMEHTBI aTOMOB. MarHuTHOE IMOJIe B BelecTBe. HanpsikeHHOCTh
MarHUuTHOro moJa. OTHOCUTENIbHAsT MarHuTHas IPOHUILIAEMOCTh. J{MaMarHeTHKH.
[Tapamarnetuku. ®eppomartHetuku. I[lonstue o mnpupoae deppomMarHeTuzma.
AHTHheppoMarHeTuku. SBieHue cepxmnpoBoauMoct. OCHOBBI Teopun MakcBena
JUI. 3JIEKTpOMAarHuTHoro nosisi. Btopoe ypaBHeHue MakcBemna. Tok cMelieHus.
[TonmHas cucrtemMa ypaBHeHUWM MakcBeia ISl 3JIEKTPOMArHUTHOTO — TOJISL.
OTHOCHTETBEHOCTD AJIEKTPUUYECKOMN " MarHuTHOM COCTAaBJISTIOIIHNX
anekrpomarnutHoro mois. KomneGanuss u  BomHbl. KoneGaTenbHbI  KOHTYD.
CBoboanbie Hesaryxaromue KoneOanus. CBoOOJHBIE 3aTyXxamlue KojeOaHusl.
BosHOBBIE mpoliecChl. DNEKTPOMArHUTHBIE BOJIHBI. DHEPTUsl AJIEKTPOMArHUTHBIX
BOJIH.

PA3JEJI 5. Onrtuka

BomnoBas onrtuka. CBeroBble BOJHBL. MHTepdepeHIMs CBETOBBIX BOJIH.
KorepentHocTh 1 ee ocymiectBienre. CriocoOsl HAOMIOACHUS UHTEPPEPEHITUN CBETA.
HexoTtopeie mnpumepbl mnpuMeHeHus wuHTepdepeHuun cBera. Jludpakius cpera.
[Tpunuun [roiirenca-®penens. Meton 300 DpeHens. Judpakuuss Ha Kpyrjiom
OTBEpCTUU W Jucke. EcTecTBEHHBI M MOJApU30BaHHBIA cBeT. Ilomspuzanus mnpu
OTpaXEHUM U TIpeJoMJeHHH. JIBoilHOe JyyenpesioMmiieHue. B3aumojencTBre
AJIEKTPOMArHWTHBIX BOJIH C BemlecTBOM. Jlucmepcusi cBeta. DJIEKTPOHHAsl TEOPHs
nucrepcur cBeta. [lornolenre u paccessHue CBeTa.

PA3JIEJI 6. DneMmeHThI KBAHTOBOW (pr3uKku. OCHOBEI AaTOMHOU U AAEPHOM
buzuku

OcHOBBI KBaHTOBOM (hu3uku. TernoBoe M3ITydeHHUE M €ro XapaKTEPUCTUKH.
3akon Kupxroda. AOCOMIOTHO uepHOE TeN0. 3aKOHbl TEIJIOBOIO H3JIyYEHUS
abcomoTHO uepHoro Tena. Potordpdext. Macca u umnynsc doTtona. J[BoiicTBeHHas
npupoza cBera. J[BolWicTBEHHas: KOPITYCKYJISIPHO-BOJIHOBAsI TPUPOa MUKPOOOBEKTOB.
BepositHocTHBI cmbicn BodH jAe bpoitns. BonHoBas ¢dynkius CooTHoOIIeHHE
HeonpeneneHHocte. YpaBuenue Ilpeaunrepa. TynuenbHBIM dddext. AToMm
BOJI0poJia. CIOHTAHHOE U BBIHYXJIEHHOE M3ilydyeHrne. ONTUYECKOE YCUIICHUE B CPENIEC
C MHBEPCHOM 3acCelIeHHOCThIO. Jlazepbl. MeXxaHW4YecKMid U MarHUTHBIM MOMEHTHI
JJEKTPOHAa B aroMe. [IpuMHIMII TOXIECTBEHHOCTH MHUKPOYACTUL. bO30HBI U
dbepmuonbl. IloHaTHE O KBaHTOBBIX cTaTUcTUKax bo3ze-OitHmTelina u depmu-
Hupaka. 3oHHast Teopusi TBepAbIX Teld. (OCHOBBI 30HHOW Teopuu. MeTaisl,
JRJIEKTPUKHU, TIOJYIPOBOAHUKH C TOYKH 3peHUs 30HHOM Teopun. CoOCTBEHHas
MPOBOJIUMOCTH MOJIYIIPOBOAHUKOB. [[prmMecHass mpoBOAMMOCTh MOJTYIPOBOJHUKOB N-
tuna. IIpuMecHas MNPOBOAMMOCTh MOJYHNPOBOJHUKOB p-TUMA. DJIEKTPOHHO-
JIBIPOYHOM Mepexol. ATOMHOE SIAPO U JIEMEHTApHbIE YacTUIbl. OCHOBHBIE CBOWCTBA
U CTPOEHHUE sigpa. DHEPrusl cBsi3u saep. Anepuole cuibl. AnepHeie peakuuu. LlenHnoi
npoiiecc aeneHusd saep. TepmosinepHble peakiui. PaqnoakTHBHOCTb. DJI€MEHTAPHbIE
YaCTHUIIbI




3.4. TemaTnuyeckuii MUIAH NPAKTHYECKUX 3AHATHI

Pemenne 3amau mo paspeny | «Duszndeckue OCHOBBI KIIACCUYECKOW U
PENATUBUCTCKON MexaHUuKn»: (OCHOBbI KHHEMATUKHU. JlMHaAMUKa MaTepualibHOU
TOYKU W TOCTYMATEIbHOIO JIBUXKEHUS TBEpHOro tena. Pabora u sHeprusi. 3aKOHbI
coxpaHeHusi. MexaHnuka TBepAoro Tena. OCHOBBI PEIATUBUCTCKOM MEXaHUKH.
DNeMEeHThl MEXAaHUKH KUJIKOCTH.

Pemenue 3agau no pazgeny 2: «MoinekymsipHass pU3MKa U TEPMOJAUHAMUKAY:
MonekynsipHO - KUHETUYECKasi TEOPUS UICATbHBIX Ta30B. OCHOBBI TEPMOJANHAMUKH.
Termnossie mammnbl. [ukin Kapho.

Pemienne 3amau mo pazgeny 3:  «OnektpuyectBo»: 3akoH Kymona.
HanpsskeHHOCTh M MOTEHIMAN AJeKTpocTaTudeckoro nous. JAuanekrtpuku. Teopema
["aycca u1st 3E€KTpOCTaTUYECKOTO MOJIA B BAKyyMe M B JUANEKTpUKe. [IpoBOHUKY B
AIEKTPOCTATUYECKOM TIOJIE. ODHEPrusl JJIEKTPOCTATHYECKOro moiist. llocTosHHBIN
ANEKTPUUYECKUIN TOK. DIEKTPOABUKYIIAsl CUJIAa U HANPSHKEHUE. 3aKOHBI MIOCTOSIHHOTO
toka. [IpaBuna Kupxroda.

Pemenne 3amau mo paspeny 4: «MarHetusm»: MarHuTHoe mojie. 3aKOHBI
AIEKTPOMArHeTu3Ma.  JJEKTPOMAarHuTHas HWHAYKIUS. MarHutHble  CBOWCTBA
BemiectBa. OCHOBBI Teopun MakcBemwia i 3JEKTPOMArHUTHOTO — TTOJIS.
DJIEKTPOMATrHUTHBIE BOJIHBL.

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

Pemenue 3amau mo pasmeny 6 «OneMeHThl KBaHTOBOW (u3uku. OCHOBBI
aTOMHOU U siaepHor pusukmn»: KBanroBas npupoaa uznydeHus. PoTosaeKTpuIecKuit
abpdexr. Dddexr Kommnrona. CseroBoe mapineHue. Teopuss aTroma BOJIOpPOJA.
DOneMeHThl KBAaHTOBOM MexaHUKHU. YpaBHeHue lllpenvHrepa um ero mpuioKeHHs.
DOneMeHThl (DU3UKA aTOMOB M MOJIEKYJ. ATOMHOE SApO. 3aKOHBI PaJuOaKTUBHOIO
pacraja.

3.5. TemaTuyeckuii MJ1aH JabOPATOPHBIX padoT

Paznen 1 «®uznueckne OCHOBBI KJIIACCUUYECKON U PETSTUBUCTCKON MEXAHUKU !
N3Mepenue nuHEHbIX BenuuunH, MammuHa ATtByna; OnpeneneHue CpeHer CHUIIbI
COMPOTHUBJICHUS TPYHTA MpHU 3a0uBaHuu cBau; OnpeneneHne MOMEHTa HHEPIIUU Telia
u nposepka Tteopemsl LlteitHepa; OnpeneneHne MOMEHTa UHEPLUUU POTOPA U CHIIbI
TPEHUsI B OTIOpeE.

Paznen 2 «MonekynsipHas ¢usnka W TepMoauHamuka». OnpeneneHue
OTHOIIICHHUS TEIUIOEMKOCTH Ta30B METOJOM  aauadaTUYeCcKOTO paclIUupeHus,
Omnpenenenue kodhdUIIMEHTa BHYTPEHHETO TPEHUS (BSI3KOCTH) KUIKOCTU METOJIOM
Crokca; Omnpenenenue kodh@uImeHTa BI3KOCTH BO3AYyXa KaMWUILSIPHBIM METOJIOM,
OnpeneneHne MOJIEKYJISIPHON Ta30BOM MOCTOSHHON METOJIOM OTKAUKH.

Paznen 3: «OnexrtpuuectBo»: (O3HAKOMIIEHHE C DJIEKTPOU3MEPUTEIBHBIMU
npubopamu; ['pamyupoBka rampBaHOMETpa, OKCIEpUMEHTaIbHAs TMPOBEPKA
o0obOmenHoro 3akoHa Owma; AwmmepMeTp ¥ BOJBTMETP KaK OMHYECKOE
conpoTtuBiieHue; M3MepeHne Toka U HapsKEHUsI Ha CONPOTUBJICHUSX, COCTMHEHHBIX
MOCJEAOBaTENbHO W HapauienbHo; OnpefeneHue COMPOTUBICHUN € MOMOIIBIO
MOCTOBOM CXEMBI Y UTCTOHA.

Paspnen 4: «Marnetusm»: OmnpeneneHue TOPU30HTAIBHOM COCTaBIISIOLIEH



MarHutHoro noJig 3emin; OnpenelieHue OTHOILICHUS 3apsjia AIEKTPOHA K €ro Macce
METOZOM MarHeTpoHa, 3akoH AMIiepa: B3auMOICHCTBHE MapaJuIeIbHBIX TOKOB.

Paznen 5 «Onrtuka»: OnpeneneHue paauyca KPUBU3HBI JMH3BI C TTOMOUIBIO
kosiery Hpiotona; OmpeneneHue ATMHBI BOJHBI C MOMOIIBIO 30HHOM IUIACTUHKH;
Judpaxius na3epHOro cBera Ha TUPpPaKIMOHHOHN pemieTtke. OmnpeneneHue UIMHBI
BOJIHBI C TIOMOIIBIO TU(GPAKIIMOHHON pemeTky; M3yueHne Mmoyisipu30BaHHOTO CBETa
HOJTYTIPOBOIHUKOBOTO J1a3epa. 3akoH Maitoca,

Paznen 6 «3Onementsl kBaHTOBOM (pu3uku. OCHOBBI aTOMHON U siIepHOMU
¢busukn»: Baeurnuit otodPpdexr.

3.6. Kypcosoii npoekT /kKypcoBasi padora
JlaHHbIi BUA pabOTHI HE MPEyCMOTPEH YUEOHBIM IIAHOM.

4. OueHuBaHUE Pe3yJIbTATOB 00y4YeHUsI

OueHuBaHWe pe3yJabTaTOB OOYy4YEeHHS MO JHUCLUMIUIMHE OCYIIECTBISETCA B
paMKax TEKYIIero KOHTPOJS M MPOMEXKYTOUHOW aTTECTalud, MNPOBOAUMBIX IIO
oampHO-perTuHroBoi cucreme (bPC).

[IIkana OeHKH pe3yabTaTOB OOYUEHHUS 110 AUCIUIUIMHE:

YpoBeHb CHOPMUPOBAHHOCTH
WHMKATOpPa KOMITCTESHITUHI
Boicokuit | Cpenuuit Hmxe Huzknit
3amranu- CpEeAHCT O
Kozx Koz POBaHHBIC ot 85 10 100 ot 70 10 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | HWHAMKATOpa PE3yNBTATHI
TEHLMHU | KOMIETEHIIUN 00y4eHus 110 [llkana oneHnBanHUs
IUCIATIINHE yIOBIET- HEYI0B-
OTJINYHO XOopouio BOPUTENBHO JICTBOPU-
TCJIIBHO
3a4TCHO HC 3a4YTCHO
3HATh:
OCHOBHEIE YDOBCEIB YpOBeva Munuman YpOBelib
dusHIecKue 3HAHUH B 3HAHUI B bHO 3HAHUHI
SABJICHUS U 061>eMe, 061>eMe, JOIYCTUM HUXKC
3aKOHbI; OC- COOTBETCT | COOTBETCT BIiT MHUHHMAJ
HOBHBIE BYIOIIEM BYIOIIEM | ypoBeHb BHBIX
dusnyeckue e- | POTPAMM | IIPOTPAMM | 5paryit Tpe6?BaH
JWYUHBI U KOH- | © €, HMCCT UMEET 1,
CTAHTBI, MX IIOJITOTOBK MECTO MECTO NMEIOT
Onk1 | Omcp | Ompeacnemien | LI TR | woro | MO0
€IMHULBI U3Me- HerpyObIX
. OIINOOK OIIINOKHU
PCHHA, OLINOOK
YMETh:
npuMeHath u- | [Ipogemon | IMpomemon | [Iponemon | [Ipu
3HKO- CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
MaTeMaTHYECKHA | BI BCE Bl BCE Bl CTaH/IapT
il anmapaT npyu | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
pEIIeHNH 3a1a9 | YMCHHS, YMEHU, YMEHUH, 3a/1a4 He
poQ)eCCHOHANIb | PEIICHBI pELIEHBI pELIEHBI IPOJIEMOH
HOH BCE BCE TUIIOBBIE | CTpUPOBA




JIEATENLHOCTH | OCHOBHBIE | OCHOBHBIE | 3aJa4d C | HBI
3aJa4H, 3aJ1a4u ¢ HErpyObIM | OCHOBHBIE
BBIIIOJIHEH | HErPYOBIM | U yMEHU,
bl BCE u OIIMOKaMHU | UMEIOT
3aJaHUSA B | OLIMOKaMH | , MECTO
TIOJTHOM : BBIIIONIHEH | IPyOBIe
00beMe BBINIOJIHEH | BI BCE OIHOKH
bl BCE 3aJaHus,
3a[aHUA B | HO HE B
TIOJTHOM TIOJTHOM
00BeMe, o0BeMe
HO
HEKOTOPBI
ec
HeoueTa
MU
BIIAJICTh:
ITponemon | Ilpone- HNwmeercs He npo-
CTPMPOBAH | MOHCTPH- | MHUHH- JIEMOH-
bl HABBLIKU | POBAHBI MaybHBIA | crpup
npu 0a30BbIC Habop OBaHEI 6a-
PELICHUH | HABBIKU HABBIKOB | 30ppic
HeCTaHaap | npu ISt HABLIKI
THBIX pEellleHUH | peleHus
MCTOAAMH 3a1a4 CTaHJapTH | CTaHAAPTH 1pH
aHaNM3a u ’ pelieHun
BBINIOJIHE- | BIX 33/1a4, | BIX 3aj1ad,
MoZeInpoBa- HUY (U3K- | BBINOJIHE- | BBINOJIHE- CTafAapt
HIA, YECKUX Hnu Gusu- | Hun Qusn- | Lo
TCOPCTHHUCCKOTO | skcmepu- | weckmx YECKHX 3ajad,
1 MEHTOB, skcmepu- | okcmepu- | BPITOMHE:
OKCIEPUMCHTAl | 46naGoT- | MEHTOB, MEHTOB, st u-
BHOTO KU U 00pabor- | 0Opabor- | 3UICCKUX
HUCCIca10BaHUsA MHTEp- KN U KA U IKCIIepH-
TIpH peILICHNH IpETaluu | UHTEP- MHTEP- MEHTOB,
sanat VX pe3yJb- | IpeTaluy | mpeTanun | 00padoT-
MPODECCHOHANE | 13108 Ge3 | MX PE3YIlb- | UX PE3YIb- | KM H HH-
HOM OMMOOK ¥ | TATOB € TaToB C TepIpera-
ACATCIBHOCTH | yenoueToB | HEKOTOPBI | HEKOTOPHI | IIHU UX
MH MH pe3yibTa-
HEZo4YeTa | HEoYeTa | Tom,
MHU. MHU UMEIOT
MECTO
rpyobie
OIIIMOKHU.
OueHouHble  MaTepuanbl IS  TPOBEJACHUS  TEKYIIEero  KOHTPOJs

51

MPOMEXKYTOUHON aTTecTanuu npuBeneHbl B [lpunoxenun k paboueil mporpamme

JUCITUITIIUHBI.

[ToaHBIN KOMIUICKT 3aJlaHMK M MaTepHajoB, HEOOXOIUMBIX IS OICHHBAHUS
pPE3yNbTaTOB 00YUYEHUS M0 AUCIMIUINHE, XPAaHUTCA Ha Kadeape pazpaboTurka.



5. YueOHO-MeToAN4YecKoe U HHPOPMANMOHHOE o0ecriedeHre TUCHUILTMHbI
5.1. YueOHO-MeTOOHYECKOE 00ecIieueHne

5.1.1. OcHoBHas nuTeparypa

1. CasenwveB, 1. B. Kypc o6meii ¢uszuku. B 3 1. Tom 1. Mexanuxa.
MonekynspHas ¢uszuka : yueOnuk ansa By3oB / M. B. CaBenbeB. — 18-e uz., crep.
— Casnkr-IletepOypr : Jlanb, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —
Texcr : anmexkTpoHHsbIi / Jlanb : smekTpoHHO-OMOMMOTeYHas cucrema. — URL:
https://e.lanbook.com/book/221120

2. CasenneB, 1. B. Kypc o6meit ¢usuku. B 3 1. Tom 2. DaexkTpudecTBO H
maraetu3M. Bomnasl. OnTrka : yaebHoe nocodue s By3oB / U. B. CaBenbeB. — 16-¢
u3n., crep. — Cankr-IletepOypr : Jlanp, 2022. — 500 ¢. — ISBN 978-5-8114-8926-
8. — Tekcrt : snexkTpoHHbIH // JlaHb : 35eKTpoHHO-OUOIMOoTeyHas cuctema. — URL:
https://e.lanbook.com/book/185339

3. Cagennes, . B. Kypc o6mieit pusuku : yuebHoe mocodue : B 3 Tomax / U.
B. CasenwreB. — 13-e uzn., crep. — Cankr-Ilerepoypr : Jlanp, 2022 — Tom 3 :
KBanToBasi ontuka. AtomHas (usuka. dusuka tBepmoro tena. dusmka aTOMHOTO
anpa u meMeHTapHbIx yactul — 2022. — 320 ¢. — ISBN 978-5-8114-4598-1. —
Teker : anexkTpoHHsbli / Jlanb : snekTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/206909 4. Kypc dusuku : yueOHOE 1TOCOOHE ISl BY30B /
T. U. Tpodumosa. - 16-e u3zn., crep. - M. : Akagemus, 2008. - 560 c. : mi. - (Bsiciiee
npodeccuonansHoe oOpaszoBanme). - ISBN 978-5-7695-4956-4. - Tekct
HETOCPEACTBEHHBIN.

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. : Axanemus, 2012. - 592 c. -
(Beicmiee mpodeccuonanbHoe obpazoBanue. bakamaspuat). - ISBN 978-5-7695-
9467-0. - Tekcr : HEMOCPEICTBEHHBIN.

2. Kanamnukos, H. I1. ®usuka. MHTepHET-TecTUpOBaHUE 0a30BBIX 3HAHUU :
yaeonoe nmocooue / H. I1. Kamamuukos, H. M. KoxeBuukoB. — Cankr-IletepOypr :
Jlanp, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — TekcT : anekTpoHHbIi // JlaHb
: BIIEKTPOHHO-OnOmoTeunas cucrema. — URL: https://e.lanbook.com/book/210263

3. COopuuk 3amad mo oOmeMmy Kypcy ¢usuku : coopuuk 3amad / B. C.
Bonbkenmrels. - 3-e uza., ucnp. u gomn. - CII0. : Kawxknsiit 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 : snektponubiit. Yacts 1 :
Mexanuka. MonekynsipHas ¢usuka. Dnekrpoctatuka. [loctosunsiii Tok. - 2022. -
133 c.

5. ®usmka: 3amayauk: B 2 yactsax / coct. E. B. I'azeeBa [u ap.]. - Kazans :
KI'DY. - 2022. - URL: https://lib.kgeu.ru/. - Tekcr : amekrponHbiii. Yacth 2 :
Marnerusm. Ontuka. KBanTtoBast ¢pusuka. @usnka atoMa U aToMHOro0 sijpa. - 2022, -
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6. Mexanuka W MOJEKyJIspHas (U3MKa :  METOJUYECKHME YKa3zaHWUs K
BBITNIOJTHCHHMIO J1Ta0OpaTOpHBIX paboT mo aucuumuinHe "®dusmka" / coct. : B. JI
Martyxun [u ap.]. - Kazans : KI'DY, 2012. - 51 c.

7. Onrtuka: 1a0opaTopHbIA MPaKTUKYM Mo Auciuruiae "®dusuka" / cocr. : E.
A. Tontox [u np.]. - Kazans : KI'DY, 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 : 31€KTPOHHBIIA.

9. 3yera, Onpra CredanoBna. dusuka : yuednoe nocodue / O. C. 3yena, B. JI.
Maryxun, FO. @. 3yeB. - Kazamp : KIDY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.html. - Tekcr : osmekrponnsm. Y. 1
Mexanuka. MonekynspHas pusuka. Dnekrpocratuka. [loctosHHbIN TOK. - Kazasb :
KI'9Y, 2019. - 313 c.

10. OnTuka. DneMeHThl KBAaHTOBOM (DU3UKMU : METOJUYECKHE YKa3aHUS TI0
MOATOTOBKE K TPAKTHUYECKUM 3aHATUSM [JJI1  CTYJEHTOB JHEPreTHUYECKUX
crienaibHOCTe ouHOM (opmbl oOydenus / coct. C. ®d. Manannon. - Kazanb :
KIDYVY, 2015. - 112 c.

11. 3aiinamesa, ['y3ens HakunoBua. ®usuka. COOpHUK 3a1a4 [DIEKTPOHHBIM
pecypc] : ydebHOo-MeTonuueckoe mocobue / I'. H. 3aitnamena, C.®d. MananuoH. -
DJIeKTPOH. TeKCTOBbIE J1aH. - Kazans : KI DY, 2015. - 100 c. ;

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

13. Mexanuka W MOJIEKyJsipHas (QU3MKA: METOAMYECKOEe MocoOue s
caMOCTOSITeTbHOM paboThl mo auciuiimHe dusuka / coct. C. @. Manamuon. —
Kazans : KI'DQVY, 2010. - 175 ¢

14. Mamanumon C.®. DnekTpuyecTBo u MaraeTusm: Kypce nekiuii mo pusmke. —
Ka3zanb: KazaH. roc. suepr. yu-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.
MartyxuH. - Kazans: KI'DY, 2012 — 56 c.

16. DnekTpuyecTBO W MArHETU3M: TECTOBbIE 3aJlaHus MJIsi PYOEKHOIO
KOHTpoJIs 3HaHui no nucuuruinHe "®usuka" / E. B. I'azeea [u mp.]; pen. B. JL.
Maryxun. - Kazans: KI'9VY, 2013. - 71 c.

17. BonHoBass u kBaHTOBasi onthka. OCHOBBI aTOMHOM U SAEpPHOU (DU3UKHU:
TECTOBBbIE 3aJaHusl AJid pyOEKHOTO KOHTPOJS 3HAHWM mo AuciuiuinHe "duzuka" /
coct. E. B. I'azeena [u np.]; pen. B. JI. Matyxun. - Kazans: KI'QY, 2012. - 40 c.



5.2. MudopmanuonHoe odecrneyeHue

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI
1. ducranmuonHsiil Kype "®usuka" Ha o6pazoBarenpHOM mwiomaake LMS MOODLE
https://Ims.kgeu.ru/enrol/index.php?id=12

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

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

5.2.3. JlunieH3MOHHOE W CBOOOJHO  paCIpOCTpaHAEMOE IPOTrPaMMHOE
oOecrieyeHue AUCIUIUINHBI
1. Windows 7 Ipodeccuonanshast (Pro) [Toms3oBarenbckas onepaluoHHas CHCTEMA,
3A0 "CodrJlaitnTpeng" No2011.25486 ot 28.11.2011 Hewucka. npaso. beccpouHo;
2. bpayzep Chrome Cucrtema momcka uHpopMalyu B ceTd uHTEpHET;, CBOOOIHAS
muuen3ust Heuckin. npaso. beccpouno;
3. LMS Moodle TTO mist 3¢ ¢heKTHBHOTO OHJIalH- B3aMMOJICHCTBHUS TIPErogaBaTelis U
crynenTa, CBoboHas nuien3us Heucki. npaBo. beccpouno.

6. MaTepuaJbHO-TEXHUYECKOE o0ecneueHue T CHUNIMHbI

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 CPEACTBA OOyUYeHHsI, CyKalme IS
JICKIIMOHHOT'O THIIa OpeaCTABICHUSA yueOHOit UHpOpMALIUU

Oonbiiol  ayauropun  (MYyJIbTUMEIUWHBIN
IPOEKTOp, KOMIIbIOTEp (HOYTOYK), 3KpaH),
JIEMOHCTPAIIMOHHOE 000pyI0BaHUE, Yy4eOHO-
HarJsiiHble mocoous

[IpakTnueckue |YueOHas ayIUuTOpUsL i) Crienuanu3upoBaHHAs yueOHast MeOenb,

3aHATHS HpOBCACHNA 3aHATHI| TeXHUYECKHE cpencTBa o0y4eHus
CEMHHAPCKOTO THMA,| (MynbTUMEAUHHBIA  MPOEKTOP, KOMIIBIOTED
TpYIIIOBBIX u I/IHJII/IBI/IZI}:' (HoyT6yK), BKpaH) " Hp
AJIbHBIX KOHCYJIbTalluH,
TCKYLICTO KOHTPOJIA n

MPOMEKYTOUYHOU aTTeCcTalluu



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
«Omnrukay, A-203

Crienuanu3upoBaHHOE nabopatopHoe
obopymoBaHue 10 MPOPIITIO Ta0OPATOPHH:

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

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

«M3ydyenne audpakiuy J1a3epHOrO CBETa Ha
menu. Judpaknus ODpenens»; ycTaHOBKa
naboparopnas «OmpezelieHue ITUHBI BOJHBI
CBETa C IIOMOIIbIO 30HHOM ITACTHHKWY;
yCTaHOBKa nabopatopHast «Andpaxius
Ja3epHOTO CBeTa Ha JAU(PAKIMOHOW pelIeTKe.
Omnpenenenne IIMHBI CBETOBOM BOJHBI IIPU

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

naboparopHas «l3ydeHue wuHTepdepeHIINH
JIa3€pHOTO CBETA B TOJCTOM CTEKJISIHHOU
mnactuHke.  llosmocel  paBHOrO  HakJOHA.
Onpenenenre TOMIIMHBI IJIOCKONAPAIIIEIbHON

CTEKJITHHOM TUTACTUHBI o
MHTEPHEPEHIIMOHHBIM KOJIbIIaM

Vuebnas naboparopust| CrenuanusupoBaHHOE nabopaTtopHoe

«MexaHuKka U MOJeKyJsipHas| 000pyaoBaHue 1o npoduio aboparopun:

duzmkar, A-114 yCTaHOBKa nabopaTopHast "MasiTHUK
YHHUBEpCAJIbHBIN", ycTaHOBKa JlabopaTopHas
"MasTHUK HaKJIOHHBIN", YCTaHOBKa
nabopaTtopHas "MamuHa ATByna", ycTaHOBKa
nmabopaTopHas "MasTHHUK Makcgemna",

ycTaHOBKa  jabopatopHas  «OrmpeneneHue
MOMEHTa HHEPIIUU POTOpPa M CHIIBI TPESHUS B
orope», yCTaHOBKa nabopatopHas
«Omnpenenenue B3koctu MetogoMm CTokcay,
ycTaHOBKa  jabopatopHas  «OmpeneneHue
MOMEHTa MHEPIIUU Tejla U MPOBEpKa TEOPEMBI
[ reiinepay, yCTaHOBKa naboparopHas
«Omnpenenenue OTHOIIIEHUS MOJISIPHBIX
TemoeMkocTedt  raza  Cp/Cv meToaoMm
anadaTHYeCKOTO PaCIIUPEHUS», MOPTPETHI
YUEHBIX.




VYuebnas nmabopaTopus
«DJIEKTPUYECTBO u
Maraetusm», A-207

Crienuanu3upoBaHHOE nabopatopHoe
obopymoBanue 10 TpoPWII0  JTa0OpPATOPHH:
yCTaHOBKa JjabopaTopHas «AMIIEpMETp Kak
OMHMYECKOE  CONPOTHUBIEHHE B  CXEMED,
yCTaHOBKa J1abopaTopHas «BOJBTMETP Kak
OMHMYECKOE  CONPOTHUBIEHHE B  CXEME,
yCTaHOBKa JiaboparopHasi «3mMepeHune Toka u

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

«OrmpeneneHue CONMPOTUBIEHUN C MOMOUIbIO
MOCTOBOl 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,
ycraHOBKa  JaboparopHast — «l'pamynpoBKa
rajibBaHOMETpa», YCTaHOBKAa JaboparopHas
«JKcIeprMeHTalIbHAs TPOBEpKa 3aKoHa OMay,
MOPTPETHI YUEHBIX

VYyeOHnas naboparopust
«MexaHuKa U MOJIEKYJIsIpHast
¢buznka» A-206

Crienanu3upoBaHHOE nabopaTtopHoe
00opy0BaHue 1Mo NpoPUIIIo 1abOpaTOpUH:
ycTaHoBKa  JjabopatopHas  «OmpeneneHue
koa¢duirenTa BSI3KOCTHU BO3/lyXa
KalWJUISIPHBIM METOJIOM, yCTaHOBKa
nabopatopHas  «OmnpejeneHre  OTHOIIEHHS
MOJIIDHBIX ~ TEIUIOEMKOCTeH  rasza  cp/cv
METOZOM  auabaTH4YeCKOro  pPacIIUpEHUs»,
ycTaHoBKa  JjabopatopHas  «OrmpezaeneHue
MOJIEKYJIIPHOM T'a30BOM MOCTOSIHHOM METOJIOM
OTKAuKN», yCTaHOBKa nabopatopHas
«Onpenenenne YCKOpEHUs CBOOOHOTO
naJieHusl Teja», YCTaHOBKa JjabopaTopHas
«OrnpeneneHue cpeHen CUIbl CONTPOTUBIIEHUS
rpyHTa Tpu 3a0MBaHUM CBaW», YCTAHOBKa
nabopaTopHas «Onpenenenne MOMEHTa
MHEpUUU Tela M  IpoBEepKa  TEOPEMbI
IIITeiiHepay, MOPTPETHI YUEHBIX

KomMmnerotepHslii kiacc ¢
BbIX0J0M B MHTepHET A-204

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

CamocTrosTenpHast
pabora

KomnberoTepHslii Ki1acc ¢
BbIX010M B MHTepHET B-600a

CrnenuanusupoBaHHas yyeOHas meOenp Ha 30
MOCaJOYHBIX MECT, 30 KOMITBIOTEPOB,
TEXHUYECKHUE CpeACTBa OO0y4deHHs (MyJbTUMe-
JTUWHBIA  TPOEKTOpP, KOMIBIOTEP (HOYTOYK),
9KpaH), BUJICOKaMephl, IPOrpaMMHOE




obecrieueHue

Crenmanu3upoBaHHas MeOelb, KOMITbIOTEpPHAs
TEXHHKa C BO3MOXHOCTBIO BbIXO/a B IHTEepHET
u obecnieuenueM aoctymna B DMOC, skpaH,
MYJIbTUMEIMHHBIN IIPOCKTOP, MPOrPAMMHOE
obecrieueHue

YuraabHbIN 3a1
OnOINOTEKH

7. Oco0eHHOCTH OpraHu3alun 00pa30BaATEeIbLHOM 1eATEeJbHOCTH JIsl JIUIL C
OrpaHN4YeHHBbIMHU BO3MOKHOCTSIMHU 3/I0POBbSI 1 MHBAJIU/I0B

JIuiia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3710p0Bbsi (OB3) 1 MHBaNIMIBI UIMEIOT
BO3MOKHOCTh OECHPEISTCTBEHHO IMEpPEeMEIIaThcs M3 OJHOTO y4eOHO-1abopaTOPHOTO
KOpIyca B JApYrod, MOJHATHCS HA BCE 3TaXU Y4eOHO-IAOOPAaTOPHBIX KOPITYCOB,
3aHUMAaTbCsl B Y4YEOHBIX UM MHBIX [IOMELIEHUAX C YYETOM OCOOEHHOCTEH
NCUXO(U3NYECKOTO PA3BUTHS U COCTOSIHUSA 370POBBSL.

Jisa obyuenus nmun ¢ OB3 M WMHBaIMAOB, UMEIOUIMX HapyIIEHUS ONOPHO-
JIBUTATEJIBHOTO amnmapaTa, 0OeCHedeHbl YCIOBUSl OECHpPENATCTBEHHOTO JOCTYyNa BO
Bce yueOHble nomeneHus. MIHpopmalus o cennaibHbIX YCIOBUSAX, CO3AAHHBIX IS
oOyuatomuxcss ¢ 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 BocnpusaTuio gunamu ¢ OB3 v nHBanuaamu ¢ HapylmIeHHBIM
CIIyXOM CIpPAaBOYHOIO, y4eOHOro marepuaja IO JUCHUIUIMHE O00ecneunBaroTCs
CJIEIYIOLIUE YCIIOBUSA:

- U1 JTy4IlIed OpUEHTAlMU B Ay JUTOPUHU, TPUMEHSIOTCS] CUTHAJIBI OTIOBEILICHHUS
O HayaJsle 1 KOHIIE 3aHATHUsA (CIOBO «3BOHOK» MUIIETCS HA TIOCKE);

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

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

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

- HCTIOJIb30BAaHUS CXEM, TUArPaMM, PUCYHKOB, KOMIBIOTEPHBIX MPE3EHTAIUH C
TUIEPCChUIKAMU, KOMMEHTUPYIOIIMMU OTJIEIbHbIE KOMIIOHEHTHI U300pasKEeHNUS;

- pEryJIsipHOTO TNPUMEHEHHsI YIOPaKHEHHM Ha Trpaduueckoe BbIJCICHHE
CYILLECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUN;

- oOecrieueHHs] BO3MOXHOCTH I OOYy4alollerocsi MOJYYUTh aJpPECHYIO
KOHCYJIBTALIMIO TIO 3JIEKTPOHHOM MOYTE 10 MEPE HEOOXOTUMOCTH.

Jlns apantauuu K Bocnpustyio auiiamu ¢ OB3 1 uHBanuaaMu ¢ HapyluIeHUsIMU
3peHus CIIPaBOYHOIO, yueOHoro, IPOCBETUTEIBCKOTO Marepuana,
IPEeIyCMOTPEHHOTO 00pa30BaTEIbHONW MPOrpaMMOil MO BHIOPAaHHOMY HampaBICHUIO
HOJIFOTOBKU, 00ECIICUNBAIOTCS CIAEAYIOIINE YCIOBUS:

- BeJIeTCs aiantanusi oQpUIMaIbHOTO caiiTa B ceTu IHTEepHEeT ¢ yueToM 0COOBIX
NOTPEOHOCTEN MHBAIMIOB 110 3PEHHI0, 00ECTIeUNBAETCS HATMUUE KPYIMHOIMPU(PTOBOM
CIPaBOYHOM MHGOPMALIMK O PACIIUCAHUU YUEOHBIX 3aHSITHIA;
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- IeITarOTUYECKU  pabOTHUK, ero coOecemHUK (MpU HEOOXOIUMOCTH),
MPUCYTCTBYIOIINE HA 3aHSATUU, MPEACTABISAIOTCS O0YUYaIOMUMCS, TIPU 3TOM KaXK[IbIi
pa3 Ha3bIBaeTCs TOT, K KOMY IeJaroruueckuii paboTHUK oOpalnaeTcs;

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

- meyaTHass HWHGpOpMaNMs TpeAOoCTaBisieTcd KpynHbiM Ipudrom (ot 18
MIYHKTOB), TOTAJILHO 03BYYHBAETCS;

- o0ecrieunBaeTCs HEOOXOIUMbI YPOBEHb OCBEIIICHHOCTH TOMEIIECHUI;

- IPEAOCTABIIAECTCS BO3MOXHOCTh HCIIOJIB30BaTh KOMIIBIOTEPHI BO BpeMs
3aHITHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 KEJTaHUI0 00YyJarONUXCs).

dopMa TpOBEICHUS TEKYIIEM ¢ IMPOMEKYTOUYHOM aTTEeCTauy  JJIs
oOyuaromuxcsi ¢ OB3 ¥ MHBaNWAOB ONpPEACISIETCSl MEAarorudyecKuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM I1aHoM. IIpu HeoOxoammoctu oOyuaromemycs ¢ OB3,
WHBAJUY C YYETOM UX MUHAMBUAYAJIbHBIX MCUXO(PU3HUUECKUX OCOOCHHOCTEH JaeTcs
BO3MOKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, MUChbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMITbIOTEpPE, B (popMe TECTUPOBAHUS U T.II., TMOO MPEAOCTABIISACTCA
JOTIOJTHUTEIHHOE BpeMs JIJIsl TIOJITOTOBKH OTBETA.

8. MeToauyeckue pexoMeHAAlNMHU AJsl NpenogaBaTeseil Mo opraHu3auuu
BOCIIMTATEJIbHOH Pa00THI ¢ 00yYAKOIMMHUCH.

MeTtoauueckoe odecriedeHue npolecca BOCIUTaHUsI 00y4YaroUXCcs BBICTYIAET
OJHUM U3 OIpeNesouMX (aKTOpOB BBICOKOIO KadecTBa OOpa30BaHUS.
[TpenogaBaTens By3a, JEMOHCTPUPYS BBICOKMHA NPO(ECCHOHATU3M, 3PYIAULIHUIO,
YETKYH0 IPaKIaHCKYIO MTO3ULINI0, CAMOJIUCLIHUILINHY, TBOPUYECKUI MOAXO0/ B PEILICHUH
npoecCHOHANBHBIX 3aj7]a4, B XOA€ 00pa3oBaTelIbHOIO MpolEecca CIOCOOCTBYET
(GbOpMHUPOBAHNIO TAPMOHUYHON JTUYHOCTH.

[Ipn peanu3anuu AUCHUIUIMHBI MPENOJABaTellb MOXET HUCIHO0JIb30BaTh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHON PaOOTHI:

- MeToJbl (OPMHUPOBAHUSA CO3HAHUS JTUYHOCTU (Oeceda, AMCIYT, BHYIICHHE,
UHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, NpHUMEp, CAMOKOHTPOJb, pPACCKa3, COBET,
yoexaeHue u ap.);

- METO/bl OpraHu3aluy ACSTENIBHOCTH M (POPMUPOBAHUS OIbITA MOBEICHUS
(3amaHue, OOIECTBEHHOE MHEHHE, IIelaroru4eckoe TpeOOoBaHUE, MOpYUYCHHE,
PUYYEHUE, CO3AAHNE BOCIIUTHIBAIOIIMX CUTYALNI, TPEHUHT, YIPAXKHEHHE, U Ap.);

- METOAbl MOTHMBAIMM JEATEIBHOCTU U MOBeACHUS (0J00peHHe, MOOLIPEeHne
COLIMAJIBHOM aKTUBHOCTH, MOPULAHWE, CO3JaHUE CHUTyalluil ycrexa, CO3J1aHue
CUTYaLMH JJIs1 SMOLIMOHAJIbHO-HPABCTBEHHBIX NIEPEKUBAHUI, CODEBHOBAHUE U JP.)

IIpn peanuzauMy JUCUUIUIMHBL  [PENOJABATENb  JOJDKEH  YYUTHIBATh
CJIeIyIOLIME HANIPaBJICHUS] BOCIIUTATEIIbHON JESTEIBbHOCTH:

I'pasxcoanckoe u nampuomuueckoe ocnumanue:

- popMupoBaHKe y OOYYaIOIIMXCS IIEIOCTHOIO MHMPOBO33PEHUS, POCCHUICKOMN
UJICHTUYHOCTH, YBaKEHHUS K CBOEH CeMbe, OOIIECTBY, TOCYAAPCTBY, MIPUHATHIM B CEMbE U
O0ILIECTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM LIEHHOCTSIM, K HALIMOHAJILBHOMY,
KyJbTYpHOMY UM HMCTOPUYECKOMY HACIIEANIO, (OPMUpPOBAHHE CTPEMJIEHUSI K €ro
COXPaHEHUIO U Pa3BUTHIO;



- popmupoBaHKe y 00yUaArOIINXCSl AKTUBHOW TPaXKTIAaHCKOH MO3MIIMH, OCHOBAHHOMN
Ha TPAJWILMOHHBIX KYJIbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX LIEHHOCTSIX POCCHICKOIO
oOImIecTBa, JJisi TOBBIIIEHUS CIIOCOOHOCTM OTBETCTBEHHO PEAIM30BBIBATh CBOU
KOHCTUTYIIMOHHBIE TIPaBa U 0053aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYPbl O0yUYaIOIIUXCsl, pACIIUPEHHE
KOHCTPYKTUBHOI'O Y4YacTUSi B INPUHATHUM PELICHUW, 3aTPAarvBarollUX MX IpaBa H
MHTEPECHI, B TOM YHCIIe B Pa3IMYHBIX (POpMaX caMOOpraHU3aIMK, CAMOYTIPABIICHUS,
00IIIECTBEHHO-3HAUYNMOM JIEATCILHOCTH;

- popMHUpOBaHWE MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX yCTaHOBOK
JIMYHOCTH, MO3BOJISIFOIIMX ~ MOPOTHBOCTOATH  J3KCTPEMU3MY, kceHodoouwu,
JACKPUMHMHALIMM 1O COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIHOHAIBHBIM
MpU3HAKaM, MEXAITHUYECKOM U MEKKOH(PECCUOHATIbHOW HETEPIUMOCTH, JIPYTUM
HETAaTUBHBIM COIIMAIIGHBIM SIBJICHUSM.

LlyxoeHo-npascmeennoe gocnumanue:

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

- opMUpOBaHUE TPHUHIMIIOB KOJJISKTMBU3MAa M  COJIMJIAPHOCTH, JyXa
MUJIOCEpJIUSl U COCTpAJaHusi, MPUBBIUKK 3a00TUTHCS O JIOMAX, HAXOISIIMXCS B
TPYAHOM KAU3HEHHOMN CUTYallUU;

- popMUpOBaHUE COJIUIAPHOCTH U YYBCTBA COIMAIBHONW OTBETCTBEHHOCTU TIO
OTHOUIIEHUIO K JIFOJAM C OTPAHMYEHHBIMU BO3MOKHOCTSIMHU 3J0POBBS, MPEOAOJICHUE
MICUXOJIOTUYECKUX OaphbepoB IO OTHOLICHWIO K JIIOASIM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU;

- OpMUpPOBAHKE HMOIMOHAIBHO HACHIIICHHOTO W JYXOBHO BO3BBIIIEHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHUS TNepeaaBaTh APYTUM CBOM ACTETHUUECKUMA
OTIBIT.

Kynvmypno-npoceemumensckoe gocnumanue:

- popMUpOBAHUE ICTETUUECKON KapTHHBI MUPA;

- popmMupoBaHuE yBaXXEHUS K KYJIbTYPHBIM LIEHHOCTSM POJHOTO ropojia, Kpas,
CTpaHBI;

- IOBBIILICHUE TTO3HABATEIbHOM aKTUBHOCTH O0YyYaIOLIUXCA.

Hayuno-obpazosamenvrnoe éocnumanue:

- popMuUpoBaHuE y 00YUaIOIIKUXCSl HAYYHOTO MUPOBO33PEHUS;

- popmupoBaHue yMEHUS TIOTy4YaTh 3HAHUS;

- popmMupoBaHuEe HABBIKOB aHajM3a M CHHTE3a MH(OpMAIUU, B TOM YHCIE B
npodeccuoHanbHOi 001acTH.
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OrneHOYHBIC MATEPHANBI 10 JTUCIUIUIMHE, TPEIHA3HAYCHHBI JJII OIICHUBAHUS
pE3yNIbTaTOB 00yUYEHUS HA COOTBETCTBHE MHAMKATOPAM JTOCTIKEHUSI KOMIICTCHIINH.

OueHuBaHue pe3yJabTaTOB OOYy4YeHHsS MO JUCIMIUIMHE OCYIIECTBISETCS 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 30 15-30
PeISITHBUCTCKOI MeXaHMKN»
Tect 10
Otuer o naboparopHoii paborte 5
(OJIP)
Ormpoc 1o pazaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
Pazgea 2. «MoaekynsapHas TK2 20 10-15 20- 90-35
(pu3uKa M TePMOIUHAMHMKA» 35
Tect 10
Otuer o naboparopHoit pabote 10
(OJIP)
Ormpoc no pazaenam (TemMam) 0-10
Pedepat (Pdp) 0-5
TK3 20-
Pasnea 3. «DnekTpunyecTBo» 20 |0-15 35 20-35
Konrponbnas padora (KHTP) 10
Otuer o naboparopHoit paborte 10
(OJIP)
Omnpoc no pazzaenam (Temam) 0-10
Pedepat (Pdp) 0-5
IIpome:xxyTouHas aTTecTAanMsA oM
0-45
(3x3amen) 1
B nucemenHoii popme no 0-45
ouneram




Cemectp 2

PelituHroBBIE MOKA3aTEIN
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TK4 15-
Paznen 4. «MarneTuzm» 15 | 0-15 30 15-30
Tecr 10
Otuer o naboparopHoii pabore 5
(OJIP)
Ompoc 1o pazaenam (Temam) 0-10
Pedepar (Pdp) 0-5
TK5 20-
Pazgen 5. «OnTuka» 20 (0-15 35 20-35
Tecr 10
Otuer o naboparopHoii pabore 10
(OJIP)
Omnpoc no pazzaenam (Temam) 0-10
Pedepat (Pdp) 0-5
Paznen 6. «DnemMeHTHI TK6 20
KBaHTOBOM (u3UKU. OCHOBBI 20 |0-15 35 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
IIpome:xxyTOYHAs aTTECTALMA OM
0-45
(3x3amen) 2
B nmucemenHoi popme no 0-45
ouneram

2. OueHOYHbIE MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IPOMEKYTOUHOM aTTecTalluu

[IIxana olleHKH pe3yJbTaTOB OOYUYEHUS M0 JUCIUTLIINHE:

3annaHu-
Kon Kon pOBaHHBIE
KOMIIe- | HMHAMKATOpa pe3yNbTaThI
TEHIUHN | KOMIIETCHIIUU 0o0ydeHus o
JTUCITUTLINHE

YpoBeHb c(hOpMUPOBAHHOCTH

HHAWKAaTOpa KOMIICTCHIWH

Bricokuii | Cpennuit Hmxe Huzknii
CPEJIHETO
ot 85 1o 100| ot 70 mo 84 | ot 55 10 69 |oT 0 mo 54




Ixkana oneHUBaHUA

HEYI0B-
yIIOBIIET-
OTJINYHO XOopouro JICTBOPU-
BOPUTCIILHO
TCIIBHO
3a4TEHO HE 3a4TCHO
3HATh:
OCHOBHbBIC VDOBGUHB YDOBGVHI) MuHUMAT YDOBeIEL
du3necKue 3HAHUH B 3HAHUH B BbHO 3HAHUM
SIBICHUS U 06’beMe, 06’beMe, JOIIyCTUM HUXKCE
3aKOHBI; OC- COOTBETCT | COOTBETCT BIit MHHHMAJ
HOBHEIE BYIOIIIEM BYIOIIIEM YPOBEHB BHBIX
¢Gusnueckue pe- | TPOTPAMM | IIPOTPAMM | syappj; Tpe69BaH
JAUYUHBI U KOH- | © €, HIMECT uMeeT uy,
CTAHTHI, HX ITOJTOTOBK MECTO MECTO HMEIOT
onpenenerue u | Mo 6eg HeCKOJéBKO MHOLO Me%To
CIIMHMAIB M3Me- | OLIMOOK Herpy6 BIX HerpyBbIX rpy! 61;16
. OIIHOOK OIIMOKH
pCHHA, OLINO0K
YMETh:
ITIponemon | Ilponemon | Ilpogemon | Ilpu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | peUICHUHU
bI BCE bI BCE bl CTaHIapT
OCHOBHBIE | OCHOBHBEIE | OCHOBHBIE | HBIX
YMEHUS, YMEHUS, YMEHU, 3a7a4 He
pelIeHbI pelieHbI peIICHBI IIPOJIEMOH
BCE BCE THIIOBBIE CTPHpPOBA
OCHOBHBIE | OCHOBHBIE | 3a/1a4uH C HEBI
MPUMEHSATH pu-
SKO- 3aJ1a49H, 3aJ1a9M C HErpyOBbIM | OCHOBHBIE
BBHITIOJTHEH | HErpyObIM | U YMEHHS,
MaTeMaTU4eCKU
i ammapar o | P BSE u OIIMOKAMH | UMEIOT
OINK-1 OIK-1.2 P P 3aJaHus B | OIIMOKaMH | , MECTO
pEIIeHNH 33129
MTOJTHOM : BBITIOJIHEH | rpyObIe
npodeccuoHab
o o0BeMe BBITIOJIHEH | BI BCE OIINOKH
bl BCE 3a7aHus,
JIEATEIbHOCTH
3a7aHus B | HO HE B
MTOJTHOM ITOJTHOM
00BeEME, 00BeMe
HO
HEKOTOPBI
ec
HexoYeTa
MH
BJIAJIETh:
METOJIaMH1 ITponemon | Ilponae- HNwmeetcs He npo-
aHalu3a u CTPUPOBAH | MOHCTPU- | MUHU- TIEMOH-
MOJIeTTUPOBa- bl HABBIKA | POBAHBI MaJbHBIA | cTpHp
HUS, pu 0a3oBbIe Habop OBaHBI 6a-
TEOPETUYECKOTO | PEIICHHH | HaBBIKU HaBLIKOB 30BEIE
u HECTaHJap | IIPH JUISt HABBIKI
IKCIIEPUMEHTAN | THBIX PEMICHUH | PECHAS | 11y
BHOT q TaHIAPTH | CTAHIAPTH
oro 3aja4, cTaHjap cTaHjap pelleHHH
HCCIIEIOBAHUS BBINIOJIHE- | BIX 3a/a4, | BIX 3ajad, J—
MIPH pEIICHUN HUU QU3U- | BBITIOJNHE- | BBITIOJIHE- HELX
3a1a4 YECKUX HUU Gu3u- | HUA Pusn- sana
q
npodeccnoHanb | KCHepu- | YeCKHUX YECKHUX Aat,




HOM MEHTOB, OKCIIEpU- | OKCTIEPHU- | BBINOJIHE-
IEeITEIbHOCTH 00paboT- | MEHTOB, MEHTOB, Hus pu-
KU U 00pabot- | 00paboT- | 3yyeckux
UHTEP- KU U KH U SKCIICPH-
npeTalnuu | UHTEP- UHTEP- MEETOR
b
X PE3yNib- | NPETALMK | MPETAUI | 6naG0T-
TaTog 0e3 | uX pe3yib- | UX pe3yib- —
OIIMOOK U | TATOB C TaToB C
TeprpeTa-
HEJI0OYETOB | HEKOTOPBI | HEKOTOPBI
MU UX
MH MH
pe3yIbTa-
Heno4deTa | Hemodera
TOB,
MH. MH
HAMEIOT
MECTO
rpyoblie
OIIIMOKH.

OreHka «OTJMYHO» BBICTABISICTCS 3@ BBIMIOJHEHUE KOHMPOJIbHLIX padom u
mecmoguvlx 3a0anull 8 cemecmpe 6e3 ouwuUboK U Hedouemos, 21y00Koe NOHUMAHUe U
VMeHue NpuMeHsms Guauyeckue 3aKoHvl 018 peuleHus 3a0ay meopemuiecKoeo,
OKCNEePUMEHMANbHO20 U NPUKIAOHO20 Xapakmepa, NOAHble U COO0epHCAmelbHble
omeemsl Ha 80NPOCHL Oulema (meopemudeckoe u npaKmuieckoe 3adanue);

OlleHKa «XOpOII0» BBICTABJISCTCS 3a BBINOJIHEHUE KOHMPOAbHBIX pabom u
MecmosviX 3a0aHUll 8 cemecmpe ¢ MUHUMATbHLIMU OUUOKAMU U HedoUemamu,
NOHUMAHUe U YMeHUue NPUMEeHAmMb @u3uueckue 3aKoHbl OJisl peuleHus 3a0ay
meopemuiecko2o, SKCNePpUMEHMAIbHO20 U NPUKIAOHO20 Xapakmepa, 00CMAmoyHO
NOJHble U coOepiicamelibHble Omeembl Ha 8ONPOCyl buiema (meopemuyeckoe uiu
npakmuyecxkoe 3a0anue);

OleHKa  «YyJAOBJETBOPHMTENbHO»  BBICTABISCTCS 32  BBIMIOJHEHHUC
KOHMPOJIbHbIX pAOOM U MeCmOosblX 3a0anUll 8 cemecmpe ¢ OOIbUUM KOIULECMBOM
OUUOOK U HeO0Hemos, MUHUMANbHBIL HADOP HABLIKOG GbINOJIHEeHUs (U3UYECKUX
IKCNepUMeHmos, 0opabomxu u UHMepnpemayuy ux pe3yibmamos.

OreHKa «HEYA0BJETBOPUTEIbHO» BBICTABISACTCA 3d ClAO0e U HenoaHoe
BBITIOJTHCHUE KOHMPOIbHBIX pabom 6 cemecmpe U Omcymcmeue MUHUMATbHbIX
HABLIKOB BLINOJHEHUS (PUIUUECKUX IKCNEPUMEHMO8, 00pabOmKU U UHmMmepnpemayuu

Uux pes3yilomanioe.

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

JTUCHUIUINHE:
HanmenoBanue
Omucague OIeHOYHOT'O
OLICHOYHOI'O KpaTkas xapakTepucTHka OLEHOUYHOI'O CPEICTBA cpencTBa
CpeacTBa P
KoHTponbHas CpencTBo NMpOBEPKH YMEHUN NPUMEHSTHh MOJyYEHHBIE Kommiekr




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

TEME WIH Pa3lieny 3a7aHuil o Gueram

Cucrema

Tect (Tecr) MO3BOJISIOIIAS aBTOMAaTU3UPOBATH poLenypy
W3MEPEHUs YPOBHS 3HAHHI U YMEHHI 00y4aroIerocs

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 Pe3yIbTaTOB JIAOOPATOPHOM PAOOTHI IO OTYETY naGopatopHoit
paboThl, IepeyYeHb
TpeOOBaHUH K OTUETY
Omnpoc no 3HaHME OCHOBHBIX ITOHATHM Ilepeuenn
paznenam TeMbl/pa3/iena/ IuCIUTITHHBI ornpeaeneHui
(Temam) OCHOBHBIX TTOHSATHI
TEMbl/ IUCLIUTIIIHBI
[IpoaykTr  camocTosiTeNnbHOM  pabOThl  CTYJEHTAa,
MPE/ICTABISAIONINI  cO00M  KpaTkoe U3JI0KEHHE B
Pedepar (Pdp) MNUCbMEHHOM BUJIC NOJYYCHHBIX  pe3ynbTaToB | Temsl pedepaTon

TEOPETUYECKOTO  aHalM3a OIPEICIICHHOW HAy4YHOM
(yuebHO-HCCIeIOBATENHCKON ) TEMBI

COCTOAT

OIIGHO‘-IHI)IC Marcepurajibl, BBIHCCCHHBIC Ha J3K3aMCH, HepequL

u3 OK3aMCHAallMOHHBIX OUIETOB C | TCOPCTHUYCCKUX

OK3aMeH TCOPCTUUCCKUMHU BOIIpocaMu u 3aaHUsAMHU | BOIIPOCOB U

YMCHHH.

IPAKTUYICCKOI'o XapakKTepa AJIA MMPOBEPKU IMMPAKTUYCCKUX | KOMIIJICKT THIIOBBIX

3aga4

4. TIlepeyeHb KOHTPOJILHBIX 3aJlaHUH WJIH HMHbIE MAaTEePHAJIbI,
HeoO0XoAuMble JJI1 OLEHKH 3HAHWI, YMEHHH M HABBIKOB, XapaKTePHU3YHOIIHX
Tanbl GopMUPOBAHUS KOMIIETEHINH B MpoLiecce 0CBOEHUS TUCHUIINHBI
[Tposepsiemas komnetenius: [Iposepsiemas kommnerennus: OINK-1, OITK-1.2

Ilpumep 3a0anus

Juisa rekymero konrpoJs TK1:

TecT

Bonpoc

BapuaHmbl omeema

[Ipu abcomtoTHO HEYNpyrom
yZiape BBIMOJIHACTCS:

TOJIBKO 3aKOH COXPAaHCHUS UMITYJIbCa

TOJIBKO 3dKOH COXPaHCHUSA MOJHOM MEXaHUYECKOH OHCPIrun

TOJIBKO 3aKOH COXpaHCHHA MOMCHTA NMITYJIbCa

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

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,
MIPOBEJICHHBIN U3 Hayasa
KOOPJMHAT B IaHHYIO TOUKY
MO3BOJISIET OMPEACIIUTH

MECTOHAXO0XXIACHNE JaHHON TOUKH

MOJIOKEHNE TAaHHON TOUKU

paguyc KpUBU3HBI TPACKTOPHUU IBUKEHHS TOUKH

BEKTOPHYIO CYMMY CHJI, TPHJIOKEHHBIX K JAaHHOW TOYKE




Otuer no JadoparopHoii padore (OJIP)

VYkazanus 1o opopMICHHUIO O0TYETa K JJaDopaTOpHOM pabdoTe.

Otuer odopmisgeTcs KaXIbIM CTYIACHTOM HWHIUBHUIYAIbHO U  JIOJDKEH
coJiepKaTh: HOMEP U Ha3BaHUE PadOThI, LIeTb pabOThHI, ATy BBIIIOJIHEHUS, KPATKOE
OIHMCAaHKE TEOPUU  HM3Yy4aeMoOro BONPOCAa, OCHOBHBIE  XapaKTEPUCTUKHU
U3MEPUTENBHBIX TPUOOPOB, 3aMKMCH PE3YJIbTATOB MPSMBIX U3MEPEHUH 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 ¢ YKa3aHUEeM OIIUOKU M3MEPEHUS, BBIBOIDI.

Bce rpaduku momkHBI OBITH BBITIOJHEHBI Ha MUJUIMMETpOBOM Oymare. [lpu
pacueTax He0OXOAUMO UCIOIb30BaTh €AMHUIIBI cucTeMbl CU.

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

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

1. KakoB BuJ 3aKk0OHa TapMOHMYECKUX KOJIeOaHUI MasiTHUKA?

2. Uro Takoe konebOanus? cBOOOAHBIE KOjeOaHMsI? TapMOHMUYECKHE KoyieOaHus?
MEPUOANYECKHE MPOLIECCHI?

3. Jlaiite ompenmeneHus aMIUTUTYIbI, (a3bl, IMEepHoaa, YacTOTHI, ITUKIMYECKOU
YacTOThI KOJIeOaHuUs.

4. BeiBegute QopMynbl sl MEPUOAOB KOJIEOAHUM TPYKUHHOTO, (U3HUECKOTO U
MaTEMaTUYeCKOr0 MassTHUKOB.

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

6. [IpuBeauTe mpuMephl MPAKTUYECKOTO UCIIOIB30BaHUS KOJIEOaHUN MasiTHUKA.

Omnpoc no pasgesam (Temam):

AOCOIIOTHO TBEPJIOE TEIO;

Ckopoctb (muddepennunanbras popma);

Yckopenwne (nuddepennnanbaas popma);

TanreHMabHOE U HOpMAJIbHOE YCKOpeHUs (hopMyIIbl);

Bropoii 3akon HetoToHa (onpenenenue u popmyra);

Nmnynec (onpeaeneHue u Gopmyna);

Pabota (onpenenenue u popmya);

3aKOH COXpaHEeHHMS IMOJTHONH MEXaHUYECKOW dHEPrUH (onpeeieHue u popmyia);
3aKOH COXpaHEeHHsSI MOMEHTa UMITyJibca (onpeaeneHue u Gpopmysia);

10 Teopewma Illteitnepa.

oCoNOGOR~LDE

Pedepar (Pdp)
Tewmsbl pedepaTos:

1. JIBmkeHue, kak (opma CymiecTBOBaHUSI MaTEpUH,



. 3aKOHBI KHHEMAaTUKN MEXaHUYECKOTO JBUKEHUS U CBSI3b MEXKIY HUMHU;

. HeiicTBue cui B 3eMHBIX YCIOBUSIX;

. MexaHn4ecKoe ABUKEHUE B HEMHEPLUAIBHBIX CUCTEMAX OTCUETA,;

. Tpenue. [1onp3a u Bpea 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 OTHOCUTEILHOCTH.

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
CaMOIIPOU3BOJIbHOTO BBIPpAaBHUBAHHA KOHHGHTpaHI/Iﬁ B CMECH
ra30B WJIM INIOTHOCTEH B XUMHUYECKH YHCTHIX ra3ax

[{uxn KapHo — oOpaTtumsIit JIBYX M30X0p U JABYX H300ap
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
coJiep>KaTh: HOMEp M Ha3BaHUE padOThl, LIeJTb paldOThl, ATy BHIOJIHEHUS, KPATKOE
OMKCAHKE TEOPUH  M3y4aeMOTO  BOIPOCA, OCHOBHBIC  XapaKTEPUCTUKHU
HU3MEPUTEIbHBIX MPUOOPOB, 3alUCU PE3YIHTATOB MPSMBIX HU3MEPEHUM W PACUETOB
KOCBEHHBIX H3MEPCHHH, O(QOpPMIICHHBIC B BHUIE TaOJHUIIBI, TPa(UKH ITOTYUYCHHBIX
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 MWJLTUMETpoBou Oymare. [lpu
pacdeTrax He0OXOAMMO UCIIOIH30BATh EAMHUIILI cucTeMbl CH.

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



IMpumep: JlaGoparopuas pa6ora OIIPEJEJIEHUE OTHOILIEHWUM MOJISIPHBIX
TEIUIOEMKOCTEH 'A3A METOAOM AIUABATUYECKOI'O
PACIIMPEHUA

KoHTpoJibHBIE BONPOCHI:

1) Kakue BupI TeIioeMKkocTelr Bam n3BecTHbI?

2) Ot uero 3aBHCHT TeruloeMKOCTb razoB? Ilouemy C, > C,?

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

4) O0BsICHUTE U3MEHEHUE TeMIIepaTyphl ra3a B IPOIECCE OMBITA.

5) OObscaurte, mouyeMmy aauabata MpH PACHIMPEHUH Ta3a CHAJaeT Kpyde, 4YeMm
u30TepMa.

6) Uto Ha3pIBaeTCS YUCIOM CTEMeHel cBoOombI? Kak 3aBHCIT OT 4mclia cTerneHen
cBoboasl Cy m Cp? 3Hasg y (M3 ombiTa), pacCUMTAlTE YUCIO CTENEHEeHl CBOOOIbI
MOJICKYJIBI BO3/yXa.

Omnpoc no pasaenam (Ttemam):

VYpaBHeHHE cOCTOSHUS UAeabHOrO rasa (ypaBHeHrue MenaeneeBa-Kianeiipona);
3akoH ABorajpo;

OCHOBHO€E ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH;

Cpennss kBajpaTu4yHasi CKOPOCTb;

BHyTpeHHss sHEprus 1uisi IPOU3BOJIBHOM Macchl M rasa,

[Tonnas pabota 4, coBepiiaemas ra3om;

TenmoeMKOCTb;,

[IepBO€e HauanO TEPMOJINHAMUKHY;

PaboTa B ©130T€pMHUECKOM MPOIIECCE;

10 VYpasuenue Ilyaccona.

ocoNOR~ODE

Pedepat (Pdp)
Tewmbl pedepaTos:

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

2. Muddy3noHHBIE TTPOLIECCHI B KUBOM M HEKUBOU MPUPO/IE;

3. TermrooOMeH B )KUBOM M HEXKHBOK IIPUPO/IC;

4. IIpupoaa KanWIAPHBIX ABIEHUN. KanuiuisipHblie IBIEHUS B AKUBOM U HEKUBOMU
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 sl 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 coBeprmaeT 3a oauH MUK padoty 4 = 2,94

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

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

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

. JIa 3apsna mo ¢ =10° Kn kaxnpli Haxonarcs Ha paccTosHuM 50 cM Ipyr oT

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

. Konnencatop emkocteto 2 MK® 3apsikeH 10 Hanpsokenus 20 B. Kakoit 3apsin

OyzeT Ha OOKJIaKax 3TOro KOHJIEHCATOPA, €CIIU K HEMY MOJKIIOUYHUTH MapauieIbHO
JIPYyTOM KOHAEHCATOP E€MKOCThIO 8 MK®D, 3apssKeHHbIM A0 HanpsbkeHus 32 B.
CoenvHeHbl 00KIIAIKK KOHAECHCATOPOB, UMEIOIINE PA3HOMMEHHBIC 3aPsIbl.

Buner 2

1.

2.

[Tap maccoit 1,5 kr katutcst 6€3 CKOIBKEHHUSI IO TOPU3OHTAILHOM TJIIOCKOCTH CO
CKOPOCTBIO 5 M/c OnpeiesIuTh KHHETUYECKYIO SHEPTHIO 11apa.

Onpenenure HaubOJEE BEPOSITHYIO CKOPOCTh MOJIEKYJ T'a3a, MIOTHOCTh KOTOPOTO
npu nasiennu P = 40 xI1a coctasur 0,35 xr/m>,

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

nuHo# 20 oM kaxaas. [TonydynB oIMHAKOBBIN 3apsijl, MIAPUKUA PA3OLLIUCh TAK, YTO
HuTH 06paszoBaiu yrou 60°. Haiiti 3aps KaxmIoro mapyka.

. Iapuk maccoii 40 wr, 3apsoxeHHbli m0 3apsga (=10° Kn asmxkercs co

ckopocthio 0,1 m/c. Ha kakoe paccTossHME MOXKET NPUONMH3UTHCS IIAPUK K
TIOJIOKUTENBLHOMY TOYEIHOMY 3apsmy (1 = 2 -107° Kn?

. Kongencatop emkocteio C; 3apsokeH 1o Hanpspkenuss Ui =100 B. Ilpu

NapajuIeJIbHOM MOJKIIIOUEHUH 3TOr0 KOHJEHcaTopa K HesapsbkeHHoMy ¢ Co=05
MK®, BopTMETp MoKa3zan obuiee Hanpsxkenue U = 20 B. Haiitu Ci.

bumner 3

1.

2.

Kakoe naBieHHe co37a€T KOMIIPECCOP B KPACKOMYJIbTE, €CIIA CTPYs >KUJKOU
KPAcKHU BBITEKAET U3 HEro co ckopocThio 20 M/c. ITnotHocTs kpacku 800 kr/m3,
Macca m = 10 r kucnopojga HarpeBaercsi oT Temmeparypel T; = 323 K no
temriepatypbl Tp =423 K. Haiftu usmenenue sHrponuu AS, ecnu HarpeBaHue
MPOUCXOAUT M300apUUYECKHU.



3. Paccrosane mexnmy 3apsmamu (1= 180 HKn m =720 uKn paBao 60 cm
OnpenenuTh TOYKY Ha MPSIMOM, MPOXOAIICH depe3 3apsibl, B KOTOPOU HYX HO
MIOMECTUTH TPETHUH 3apsill, YTOOBI BCS CHCTEMa HAXOMJIACh B PABHOBECHH.

4. HaliTh SHEPrHIO CHCTEMBI TpPEX OJMHAKOBBIX TOYECYHBIX 3apsaaoB mo q = 10° Ku,
PaCTONIOKEHHBIX B BEPITMHAX PABHOCTOPOHHETO TPEYTOJILHUKA CO CTOPOHOM 3 CM.

5. Ilnomaas MIACTHH MIIOCKOrO BO3AYLIHOrO KoHjaeHcaTopa 1,1 cM? , 3a30p Mexmy
HUMUA 3 MM. DHeprus 3apsbkeHHoro KkouaeHcatopa | mx/Dkx. o kakoro
HaIPSHKEHUS 3apsKEH KOHAEeHcaTop?

Otuer nmo sadoparopHoii padore (OJIP)

VYkazanus 1mo opopMIICHHIO OTYeTa K JJaOOpaTOpHOM padoTe.

Otyer odopmisIETCS KaXIbIM CTYAEHTOM HWHIUBHUAYaJbHO U  JOJDKEH
COJIEpKAaTh:
HOMEpP W Ha3BaHUE PalOThHI, 11eJIb pabOThI, J1aTy BBITIOJIHEHMSI, KPATKOE OIHUCAHUE
TEOPUU M3Y4a€MOr0 BOMPOCA, OCHOBHBIE XAPAKTEPUCTUKU H3MEPUTEIIbHBIX
npuOOPOB, 3alUCH PE3yJIbTATOB MPSIMBIX H3MEPEHUNH M PaCUETOB KOCBEHHBIX
U3MepeHui, opopMIICHHBIE B BUJE TAOIMIIbI, TPadUKU MOTYYEHHBIX 3aBHCUMOCTEH
(ecnmu  TpeOyrOTCs), 3amUCh BBIYUCICHUM, MPUBOASIIMIMX K OKOHYATEIHHOMY
pe3ynbTaTy, pacyeT OIMOOK U3MEPEHUN U OKOHYATEIbHBIA Pe3yIbTaT C yKa3aHUEM
OIIMOKU U3MEPEHHUSI, BBIBOIBI.

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

pacueTax He0OXOAUMO UCIOIB30BaTh €AMHUIIBI cucTeMbl CU.
K xaxnoit nmabopatopHoil paboTe COACPKHUTCS MEPEUYCHb BOMPOCOB JJIS 3aIUTHI
nabopaTopHOi pabOTHI.
IIpumep: Jlaboparopnas pabora TPAJIYUPOBKA I'AJIbBAHOMETPA
KoHTpoJsbHBIE BONIPOCHI:
1. Yto o3HayaeT nporpaaynupoBath npuoop?
2. Chopmynupyiite mpaBuia Kupxroda.
3. Crpenka raapBaHOMETpa CTOUT Ha HYJIEBOM JEJIeHMM IIKaibl, kKorma 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 Haxomuthes cTpenka mpudopa, ecim Ry = Ry =0, a R # 0?7 Uto moxer
MPOU30UTH C TrajJbBaHOMETPOM B TOM ciydae, eciau DJ[C MCTOYHUKA - TIOCTATOYHO
OoJibllIast BETMYUHA?

Omnpoc no pasaenam (temam):

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

2. Ilpomomxure onpenenenue: «HampsyKEHHOCTBIO — ANEKTPUYECKOTO  MOJIA
15 1e) 8- F: 10 3 O »;

3. Kak HampaBiieH BEKTOP HAPSIKEHHOCTHU AIEKTPUUECKOTO MOJISI?
4. 3axon Kynona (dbopmyna u BXoasIue B Hee BEJTUIHHBI);
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CBA3b BEKTOPA HANPSKEHHOCTH F DIIEKTPUYECKOTO MOJIS ¢ 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:

GO~ E

o

9.

DJIEKTPUYECKUE SIBJICHUS B IPUPO/IE;

WM cTOYHMKY TOKA U TAIIbBAHUYECKUE SJIEMEHTHI;

Teopusa MakcBesuia U ee BIUSIHAE HA Pa3BUTHE (PU3UKH;

N30TpOonHbIE 1 AHU30TPOITHBIE TUAIEKTPUKU. CErHETOAIEKTPUKH;

[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 MOTEKYI

razoB. HecaMoCTOSTENBbHBIM Ta30BBIM paspsA. YOapHas HWOHM3aLUs Ta30B.
CamMOCTOSITENBHBIN Ia30BbIM pa3psaa U €ro TUILL. [ 'a3opa3psaaHas miasma.

Ilpumep 3a0anus

st Tekymero kouTpoJs TK4:
Tect

Bonpoc Bapuanmur omeema

NHAyKIIMOHHBIA TOK — TOK, | BPAIIA€TCS B JIEKTPUYECKOM I0JIE
BO3HMKAIOIIUN B 3aMKHYTOM | HAXOAUTCS B MATHUTHOM I10JIE
NPOBOJANIEM KOHTYPC, C€CJIM | HAXOJAUTCS B IICPEMCHHOM MArHMTHOM I10JIC
KOHTYD: HaXOJUTCS B 3JIEKTPUYECKOM I10JI€

MarHuTHbBII  [IOTOK  4Yepe3 | ONPENENSIeTCS TOKaMU, IIEPECEKAIOIIUMHU II0BEPXHOCTh
IIPOU3BOJIBHO 3aMKHYTYIO | OIIpEAeIsIeTCsl BHYyTPEHHUMH KPYTOBBIMH TOKAMH

IIOBEPXHOCTb: OIPEJIEISAETCS. BHEIIHUMH TOKAMU
pPaBEH HYIIIO

Hampasnenue cuisl, MIPaBOrO BUHTA

JEHCTBYIOLIEH Ha TOK CO OypaB4MKa

CTOPOHBI MAarHUTHOTO TTOJISI JICBOU PYKH

HaXOJUTCS 10 MPABUITY: paBoil pyku




Otuer no JadoparopHoii padore (OJIP)

VYkazanus o opopMIeHHUIO 0TUETa K JIabopaTopHO padoTe.

Otuer odopmisgeTcs KaXIbIM CTYIACHTOM HWHIUBHUIYAIbHO U  JIOJDKEH
COJIepKaTh:
HOMEpP W Ha3BaHUE pabOThl, 1I€Jb pabOThI, ATy BBHINOJHEHUS, KPATKOE OMHCAHHE
TEOpUM HU3Yy4aeMOTO BOIPOCA, OCHOBHBIE XAPAKTEPUCTUKU H3MEPUTEIIbHBIX
npuOOPOB, 3alUCH PE3yJbTATOB MPSIMBIX H3MEPEHUNH M PaCUETOB KOCBEHHBIX
U3MepeHui, opopmiieHHBIE B BHUAE TAOJIHIIBI, TPa(QUKH MOIYYEHHBIX 3aBUCUMOCTEN
(ecmu  TpeOyroTCs), 3amUCh BBIYHUCICHHUM, NPUBOMSAIMIMX K OKOHYATEIHBHOMY
pe3ynbpTaTy, pacueT OMMOOK M3MEPEHUN W OKOHYATENbHBIN PE3yJbTaT ¢ YKa3aHHEM
OLIUOKU U3MEPEHHUS, BHIBOJIBI.

Bce rpaduku 1omkHBI OBITH BBIOJHEHBI Ha MHJLTUMETpoBoi Oymare. [Ipu
pacueTax He0OXOAUMO UCIOIb30BaTh €AMHUIIBI cucTeMbl CU.
K kaxnoil nabopaTopHOil pabOTE COJNEPKUTCS MEpPEeUeHb BOMPOCOB JJISL 3ALUTHI
1abopaTopHOIl paboTHI.
IMpumep: JlaGopatopuas paGora OIIPEJIEJJEHUE T'OPM3OHTAJILHOM
COCTABJIAIONIEM MHIAYKIIMA MATHUTHOI'O TIOJSA 3EMJIM U
[MEPEBOIHOI'O MHOXWTEJIA TAHI'EHC-I'AJIbBAHOMETPA

KoHTposbHBIE BOIPOCHI.

1. Yto Takoe MHAYKIMS MarHUTHOIO MTOJIS?

2. Ilouemy MarHWTHasi CTpEJNKa OTKIOHSAETCS NPH MNPOIYCKAaHUM TOKA dYepes
KaTyIIKY?

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

4. Kak HaIpaBJIEeHO MarHAUTHOE T0OJIE B IEHTPE KPYTrOBOTO IMTPOBOJAHUKA C TOKOM?

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

Omnpoc no pasgesiam (Temam):
1. Tlo xakomy mpaBWJly HaXOAUTCS HANpPABJICHHE BEKTOPAa MHIYKIIMA MarHUTHOTO

nossi?
2. Cuna Ammepa. [To kakoMy mpaBuTy HAXOAUTCS HANIPABJICHUE CUITBI AMriepa?

3. 3akon bwuo-CaBapa-Jlamnaca. CBsA3b HANPSX)KEHHOCTH MArHUTHOTO TMOJS C
MarHUTHOM MHAYKIHAEH.

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

5. Cuna Jlopenna. [To kakoMy ipaBuily HaXOJIUTCS HampaBieHue cuiibl Jlopenma?

6. 3akoH sJeKTpoMarHuTHOW UHAYKIMKU Dapases;

7. Camounnykuusi. UHIyKTUBHOCTb;

8. DOHeprusi MarHUTHOTO TOJIS;

9. VYpauenus MaxkcBenna sl dJAEKTpOMarHUuTHOro monisa (muddepeHimanpHas u

UHTETpalIbHbIE POPMBI);
10. Konebarenbubiii KOHTYp. Popmyna ToMcoHa.



Pedepar (Pdp)
TeMmsbl pedepaTos:

1.
2.

10.

YckopuTenu 3apspKeHHBIX YacThll. MarneTpoH. Macc-CieKTpOoCKOuS;

3aKOH MOJIHOTO TOKa U ero npuMeHeHue. Teopema ['aycca 11 MarHUTHOTO 1OJIA;
Tunel MarHeTWkoB: JaMa- M Mapa- Mar"HeTukd. COOTHOLIEHWE MEXIY
NOSIBJICHUSIMU JIMa- U I1apa-MarHUTHBIX CBOMCTB BELIECTBA,;

@eppomarnetnzM. Touka Kropu. Marautesid  rucrepesuc. Ilpumenenus
(beppOMarHeTUKOB;

KBantoBass mpupoma  ¢eppomarHetusma. MexaHU3M  HaMarHUYMBaHUS
beppomarueTuka,;

SIBreHHME DNEKTPOMArHMTHOM WHAYKUWHW: 3.4.C. MHAYKUuH. lIpaBuimo Jlenma.
OCHOBHOI 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIUU (3akoH Papanes-Jlenna.);
OnexkTpuyeckuil  KosiebatenbHbli  KOHTYp. CBoOonmHble  KojeOaHus B
IIEKTPUYECKOM KOHTYPE;

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

BonHoBoe ypaBHEHHE NS 3JEKTPOMAarHUTHON BOJHBI. OOBbEMHasl IMJIOTHOCTH
DHEPIUU AEKTPOMATHUTHOTO noJisA. [1oTOK 3Heprun. Bekrop IloliHTHHrA;

[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 mossipu3aTopa

yMEHbIIUTCS B 4 pas3a
CTaHET PaBHOW HYJIIO
YMEHBIIUTCS B 2 pa3a

Yron manenus syda Ha | 0,71. (OTBeT yka3aTh ¢ TOUHOCTBIO JIO COTHIX )
TpaHUIly JABYX Cpell paBeH
45°,
60°,
OTHOCHUTEJIbHBI TOKa3aTellb
MIPEJIOMJIEHUS] COCTaBISIET

yrojl TMpeIoOMIIEHUS -
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
HEU3MEHHOI. ..




Otuer no JadoparopHoii padore (OJIP)

VYkazanus 1o opopMICHHUIO 0TUETa K JJabopaTopHOM padoTe.

Otuer odopmiseTcs KaXIblM CTYJEHTOM HHIMBHUIYaJbHO U  JIOJDKEH
COJIEPKATh:
HOMEp U Ha3BaHUE paboThl, LIeab paOOThI, JaTy BBIIIOJIHEHUS, KPAaTKOE ONHCAHHE
TEOPUU H3Y4aeMOIO BOIIPOCA, OCHOBHBIE XapaKTEPUCTHKU H3MEPUTEIbHBIX
npuOOpOB, 3amHCH PE3yJbTAaTOB MPSIMBIX H3MEPEHHH M PACueTOB KOCBEHHBIX
U3MepeHHi, opopmIIeHHBIE B BHUE TAOJIHIIBI, TPa(UKH MOIYYEHHBIX 3aBUCUMOCTEH
(ecmu  TpeOyroTCs), 3amUCh BBIYUCICHHUM, TMPUBOASIIMX K OKOHYATEIHLHOMY
pe3ynbTaTy, pacueT OMIMOOK M3MEPEHUN W OKOHUYATENBbHBIN PE3yJbTaT ¢ YKa3aHHEM
OILITMOKU U3MEPEHHUS, BHIBOIBI.

Bce rpaduku 1omkHBI OBITH BBIOJHEHBI Ha MIJLTUMETpoBoil Oymare. [Ipu
pacderax HEOOX0IMMO HCTIOIb30BaTh €IMHUIBI cucTtembl 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 SIBJIEHUE IBOWHOIO Jy4YEIPEIOMIICHUA?

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

4. ChopmynupyiTe 3aKOHBI MOJISIPU3AIUH.

5. Ykaxure crnocoObl NOTyYEHHUS MOISIPU30BAHHOTO CBETA.

Omnpoc mo pasaenam (temam):

EctecTBeHHBIN 1 MONISPU30BAHHBIN CBET;

3akoH Maimoca. 3akon bproctepa (popmybl);

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

Jucnepcus u ee posiBIEHUS,

TermnoBoe u3ryyeHue.

AOCOIOTHO YE€pHOE TEIO.

3akon Credana-bonbiMana.

. 3akoH cMmemnienus Buna.

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

CoNOOR~ODE

Pedepar (Pdp)
Tewmbl pedepaTos:

1. Tlonoce paBuo#t tomuuubl. Koisiia Hetotona. [lpumenenue natepdepeHuu B
TEXHHUKE.
2. Jlucniepcuonnslii criektp. [Ipumenenue qucnepcun.



w

© N

[Tonsipu3arus cBeTa Mpu €ro OTPAKCHUH U MPEITOMIICHHH.

[TomHoe (BHyTpeHHee) OTpakeHHWE CBeTa. lIpeAenbHBIi yroia  TMOJHOTO
oTpakeHust. CBETOBOIBI.

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

[Ipumenenue BHemHero Gotodddexra B TEXHUKE.

Bayrpennuit ¢potodddeKT 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 3aJa4un 1A KOHTpOJIBHOﬁ pa6OTI>I.

buner 1

1.

3.

4.

HaiiTu MarHuTHBINA MOTOK Yepe3 IUIOUa/b MONEPEYHOro ceueHusl KaTyuku (0e3
CepJICUHMKa), UMEIOLEH Ha KaKJOM CAaHTUMETpE JJIMHBL n = 8 BUTKOB. Paauyc
cojeHouaa I = 2 cM, criia Toka B HeM | = 2A.

[Tyuok Oernoro cBera majgaeT HOpPMajabHO Ha CTEKISHHYIO IUIACTUHKY, TOJILIMHA
kotopoir d=0,4mkm. [lokaszarens mnpenomiieHus ctekina N=1,5. Kakue mivHBI
BOJIH, JieXallue B Tnpeaenax BuguMoro cmekrpa (ot 4-10% mo 7-10% mm),
YCUJIUBAIOTCA B OTPAXECHHOM myuke? YacTuila HaXOIUTCS B MOTEHIIMATIBHOU IME
mmprHO# | ¢ OECKOHEYHO BBICOKUMH CTEHKaMH B OCHOBHOM COCTOSIHWUU. HaiiTu
BEPOSITHOCTh HAXOXICHUS YaCTHIIbI B nHTepBae /4 < x <I1/2.

HaiiTu moJHyI0 SHEpPrui0, MOMEHT HMITyJbCa 3JIEKTPOHA M €ro BO3MOXKHbBIC
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
WHJYKTUBHOCTb, €CJIM MPU CKOPOCTH M3MEHEHUM CUJIbI TOKA B NIEPBOM KaTYIIIKE
dl/dt = 3A/c Bo Bropoii kaTyiike uHIyKTUBHOCTH nHAynupyercs DJC 2= 0,3B.
Beruucnuth paauycel nepBbiX T 30H Openens s ciiydas MJIOCKON BOJIHBI.
PaccTostHue OT BOJTHOBOM MOBEPXHOCTHU /10 TOYKM HaOMI0/eHUs paBHO 1M. [[nuHa
BOJHEI A=5-10"7"M. ®oton ¢ sueprueii 0,51 M>B B pe3ynbraTte KOMITOHOBCKOTO
paccesnus oTkIoHMIcS Ha yron 180° .Ompenenuts 10110 SHEPTUM B IIPOLICHTAX,
OCTaBIIYIOCS Y pacCesSHHOTO (POTOHA.

HaiiTh monmHyr0 SHEpPrui0 M MOMEHT HMMITYJbCa DSJEKTPOHA B BO30YKICHHOM
COCTOSIHUU 3p B aTOME BOJOPOA.

Haiitn »Hepruto W uHY BOJIHBI (DOTOHA, HCIYCKAEMOTO TIPH TMEpPEexXoje
AJIEKTPOHA B aTOME BOJOPOJIa CO BTOPOTO SHEPTETUUECKOIO YPOBHS HA IEPBBIN.



buner 3

1. HanpsikeHHOCTh MAarHUTHOTO TIOJIE B ILIEHTPE KPYroBOTO BHUTKA C MAarHUTHBIM
MOMEHTOM Pm=1,5 AM? pasua 150 A/m. Onpenenure: 1) paguyc BUTKa; 2) CHITy
TOKa B BUTKE.

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

3. Vron paccesnus ¢orona ¢ sHeprueii 1,2 MdB Ha cBoGogHOM 35eKTpoHe 60°
Haiitu sHepruto paccestHHOro ()OTOHa U 3JIEKTPOHA OTAAYH.

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

Otuer mo s1adoparopHoii 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, opopmIileHHBIE B BHUE TaOJIUIIbl, TPAQUKU MOIYYEHHBIX 3aBUCHMOCTEN
(eciu  TpeOyrOTCs), 3alUCh BBIYMCICHUM, MPUBOASAIMIMX K OKOHYATEIbHOMY
pe3ynbTaTy, pacueT OIMOOK U3MEPEHUN W OKOHYATENIbHBIA PE3yNbTAT C YKa3aHUEM
OLITUOKY U3MEPEHHUS, BEIBOIBI.

Bce rpaduku omkHBI OBITH BBINOJHEHBI Ha MUJLTUMETpoBoi 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 ¢hoton? Hanumure Gopmysbl €ro XapaKTepUCTHK;

2. Javite hopmyaupoBKy BHeIIHETO GoTorddexTa;

3. YUro npoucxonut ¢ (OTOHOM, AAAIONTUM Ha TPAHUILy METaJIJIa;

4. YUTo npoMCXOIUT 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. Yro Takoe BoaHEI a¢ bpoits?
2. Oddext Komnrona. PaccesHnbiit pOTOH 1 3IEKTPOH OTAAYN?
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TynuenbHbIN 3P EKT;

Ctpoenue aToMa BOJIOpOaa. DHEPTETUICCKUE YPOBHH;
bo3onbl 1 DepMUOHBI — YTO K HUM OTHOCHUTCSI?
[Toctynatel bopa;

DNEeKTPOHHAS U IBIPOYHAS TPOBOANMOCTH;

CBoiicTBa aTOMHOTO sI7Ipa,;

[lepuox momypacnana. YpaBHeHUS o- U [-pacrajios;
JledbekT macchl.

Pedepar (Pdp)
Tewmsl pedepaTos:

e
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Oddekt BaBunoa-UepeHkoBa U €ro NpuMeHEHHUE B AAEPHON (DUBHUKE;
K ucropuu otkpeitus s¢ppexra Komnrona;

SBnenue cBepxnpoBogumoctu U 3pdext Kymnepa;

Judpakiuss peHTT€HOBCKUX JIydyel U €€ NMPUMEHEHHE B PEHTTEHOCTPYKTYPHOM
aHaJIM3€ U PEHTT€HOBCKON CIIEKTPOCKOIHH;

["onorpagus — ucropus OTKPHITHS U €€ IPUMEHEHUE;

SnepHblii MAarHUTHBIN pE30HAHC U €r0 IPUMEHEHUE B TEXHUKE;
[TpoGiieMsl siiepHON YHEPTETUKN Ha COBPEMEHHOM 3TaIlle;

ATOMHasI U siIepHAs YHEPTETHUKA CETOIHS U 3aBTPa;

SnepHbie peakui B HAyKe U TEXHUKE;

[Tpo6sieMbl TEPMOSIEPHOTO CUHTE3A.

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

RO~k wWNE

Cucrema otcuerta. CKOpOCTb.

YCKOpEHHUE U €0 COCTABIISIONIHUE.

VYT1I10Bast CKOPOCTH M YIJIOBOE YCKOPEHHE.

3akoHbl HproTOHA.

Hewnnepuuansabie cucteMsl orcueta. Cuiibl HHEPLUU.

3aKOH COXpaHEHUs] UMITYJIbCA.

PaGota cuibl.

KoncepBarupHble cuibl. [ToTeHIManbHas 3Heprusi.

3aKOH COXPAHEHUS MMOJHON MEXaHUYECKOW SHEPTUH.

Teopema lllteitHepa.

Kunernueckast s3Heprusi Bpalarouierocs renia.

OCHOBHOI 3aKOH AMHAMUKH BPalATEIbHOTO IBUKEHHUS.

3aKOH COXpPaHEHUs] MOMEHTA UMITYJIbCa.

YpaBHEHHE COCTOSIHUS UACAIBHOIO ras3a.

OCHOBHO€E ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UACAIBHBIX Ia30B.
3akoH MakcBeiia 0 pacipeleIEHUU 0 CKOPOCTSIM TEIIOBOTO JBUKEHUS.
CpenHee 4MCIIO CTOJKHOBEHUHN U CPEAHSS IMHA CBOOOHOTO MpoOera MoJIeKyII.
BHYTpeHHSs1 SHEPTUSI CUCTEMBI.
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Pabora rasza npu ero pacumpeHuu.

[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.
DJIEKTPUYECKOE TOJI€ B JUIICKTPHUKE.

[IpoBogHUKH B 3neKTpruyecKoM mose. EMkocTs. KoHieHcaToOpBhI.
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.

[TpaBuna Kupxroda 11t pa3BeTBICHHBIX IENEH.

Tunosble 3a1a4n

1.

MaxoBuK Bpamaercsi ¢ yriaoBoil ckopocteio 180 00/mMuH. C HEKOTOPOr0O MOMEHTA
BPEMEHM OH Hadall TOPMO3UTBLCSA C YIJIOBBIM YCKOpeHHMEM 3 pam/c?. Uepes kakoe
Bpemsi OH ocTaHOBUTCsI? Kakoe uyncio o60poTOB OH MPH 3TOM COBEPILUT?

. Texo maccort 4 Kr U3 COCTOSHHUSA MOKOA HAYMHAET CKOJB3UTHh IO HAKJIOHHOW

MJIOCKOCTU BhICOTOM 0.5 M M JMHON | M M MPOXOJUT K OCHOBAHUIO HAKJIOHHOMN
MJIOCKOCTH CO CKOPOCTHIO 2,5 M/c. HaliTu koadpuieHT Tpenus Tena o miIocKoCTh
Y KOJIMYECTBO TEIUIOTHI, MOTYYEHHOW NP TPEHHUH

. B 6annone naxoautcs ra3 npu temrepatype 17 °C. Bo ckoiabKO 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 kuciaopoma u 300 r aprona .

Hasnenne cmecu 0,5 MIIa. Haiitu TeMnepatypy U MOJISIPHYIO Maccy U IJIOTHOCTb
CMECH.

. JIByXaTOMHBII ra3 B KOJIMYECTBE 2 MOJIb HAIPEBAIOT NPH MOCTOSTHHOM 00BEME /10

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

. JIByxaroMHOMYy Tra3y coo0meHo koaudectBo Temiotel 2,093 x/Ix. Ta3

pacmmpsiercs uzobapudecku. Haiitu paboTy pacimpenus raza

.JIBa OIMHAKOBBIX 3apsOHKEHHBIX IIIAPUKA, PACIOJOKEHHBIE HA PACCTOSHUU

r = 0,2 M, B3aumojieicTByIOT ¢ cuioi 1 MkH. Jlo kakoro moTeHIMaNa 3apsyKEHBI
HIapUKH, eclii ux auamerpel D = 1 cm?

. Kongencatop emkocteto 4 Mk® 3apspken a0 HanpsbkeHus 10 B. Kakoit 3apsn



Oyzaet Ha OOKJIaJKaX TOTO0 KOHJEHCATOPa, €CJIM K HEMY MapaljieIbHO MOAKIIOYUTD
JIPYTOMl KOHJAEHCATOpP €MKOCThI0 6 MK®D, 3apsukeHHbIM 10 HanpsbkeHus 20 B ?
CoeauHeHbl 00KIAAKH KOHACHCATOPOB, UMEIOIIUE OJTHOMMEHHBIE 3apsiIbl.

9. BonpT™eTp, nonkiIo4eHHbIH 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 11 = 4 A

OTJIa€T BO BHEIIHIOK LEMb MOIMHOCTH P = 8 BT. Kakyro MOIIHOCTh OTAAET OH BO
BHEIITHIOO TIeTh TIpH Toke [, = 6 A?

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

MarunuTtHoe nosie. BekTop HHIYKIIMM MarHuTHOTO MOJIS.

Cuiibl AMmiepa.

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

3aKOH MOJIHOTO TOKA JJIs MArHUTHOTO TOJISI B BAKYyMeE.

MaruautHbii notok. Teopema ["aycca 111 MarHUTHOTO TTOJIS.

Cuna Jlopenna.

SIBenue Xoia.

SIBNeHME PIIEKTPOMArHUTHON MHAYKIIUN.

Camounnaykuus. MTHIyKTUBHOCTS.

0. DHeprust MAarHUTHOTO TTOJIS.

11. MarauTHble MOMEHTHI aTOMOB.

12. MarauTHOE OoJIE€ B BEIIECTBE.

13. HampspkeHHOCTH MarHUuTHOTO oJIsl. OTHocuTenbHAs MarHuTHas
MPOHUIIAEMOCTb.

14. OcHoBbl Teopun MakcBeuia JJis 3JIEKTPOMArHUTHOTO TTOJISL.

15. KonebaTenbHbIN KOHTYD.

16. CBobOoaHbIC HE3aTyXaIOIINE KOJICOAHMS.

17. CBoboaHbIe 3aTyxaroliye KojaecoaHus.

18. BoaHOBBIC IPOLIECCHI.

19. DnekTpoMarHUTHBIC BOJHBI.

20. DuHeprus 3M€KTPOMArHUTHBIX BOJIH.

21. CBeTroBbIC BOJIHBI.

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

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

24. Jludpakust Ha KPYrioM OTBEPCTUU U JIUCKE.

25. dororddekr.

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

27. ]JIBolicTBeHHasi KOPITYCKYJSPHO-BOJIHOBAS IPUPOa MUKPOOOHEKTOB.

28. BeposTHOCTHBIN CMBICT BOJIH Jie bpoitns.

29. CooTHOIIIEHUE HEOTPECTICHHOCTEH.

30. VYpasuenwue [lIpenunrepa.

31. TynnenbHBINH 3G DEKT.

HOooo~NoORWNE
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ATOM BoJOpOAA.

MexaHn4ecKui 1 MAarHUTHBIA MOMEHTBI 3JIEKTPOHA B aTOME.
[TpuHIUT TOKIECTBEHHOCTH MUKpOYACTULl. BO30OHBI 1 (PepMHUOHBI.
[ToHATHE O KBAaHTOBBIX CTaTUCTUKAX bo3e-OliHmTeiiHa 1 ®epmu-lupaxa.
DIIEKTPOHHO-IIBIPOYHOM NEPEXOI.

OcCHOBHBIE CBOWCTBA U CTPOECHUE SAIpa.

DHeprus CBA3M AAEP.

S nepHble CHIIBL.

Snepubie peakunu. L{enmHoi nmponecce IeIeHus aaep.
TepMosiiepHbIE peakInH.

PagnoakTuBHOCT®D.

TumnoBble 3a7a4u K IK3aMCECHY

1.

9.

10

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

. 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 CTEKJISHHOU

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

. Onpenenuth panuyc nsaToil 3061 OpeHens, eclii paanyc BTOpor 30HbI DpeHenst

JUISL TIZIOCKOTO BOJTHOBOT'O (PpOHTA 2 MM.

. DHepreTuyecKas CBETUMOCTh depHoro tena Re = 10 kB1/M? . onpenenuTth IJIHH
y

BOJIHBI, COOTBETCTBYIOLLYIO MaKCUMyMY CIIEKTPaJIbHOM IJIOTHOCTH
DHEPreTUYECKOU CBETUMOCTHU 3TOT0 TENA.

. Kakoe xonmuecTBo sHeprum ¢ 1 cM? MOBEPXHOCTH 3a 1 ¢ M3IIydaeT 4epHOE TEO,

€CJIM U3BECTHO, YTO MAKCHUMAJIbHAS 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 3B.

. Kpacnas rpanuma goroaddexra A, = 500 um. Onpenenuts : 1) paboTy BbIxoaa

AJIEKTPOHOB M3 3TOr0 MeETalia; 2) MaKCHUMalbHYI) CKOPOCTh 3JEKTPOHOB,

BBIPBIBAEMBIX U3 MeTasuia cBeToM ¢ A = 400 HM.

Haiitu osHepruto W JIuMHY BOJHBI (OTOHA, HCIYCKAEMOTO TIPH TEpexoje

AJIEKTPOHA B aTOME BOJIOPO/Ia C BTOPOTO SHEPrETUYECKOTO YPOBHSI Ha MIEPBBIil.

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