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1. Heasb, 320a4M U IVIAHUPYEMbIe Pe3yJIbTAThl 00y4eHHs M0 AMCUHUIIMHE

[ensto  ocBoeHus  aucuUIUIMHBL  «Du3uKa»  ABIAETCS  CO3JAAHUE Y
00y4Yaromuxcs OCHOB JOCTATOYHO IIMPOKOW TEOPETHUECKOW MOATOTOBKH B O0JACTH
($u3MKU, TO3BOJSIONIEH OPUEHTHUPOBATHCS B TOTOKE HAYYHOM W TEXHUYECKOH
uHpopmaluu W obOecrieuuBarouleil UM BO3MOXXHOCTh HCHOJB30BAHMSI HOBBIX
(¢u3nUecKUX MPUHIUIIOB B TE€X 00JIaCTAX, B KOTOPBIX OHU CHEIUATU3UPYIOTCS.

3ajayaMy  TUCLMIUIMHBL  SIBISIOTCS: M3YyYEHHE OCHOBHBIX (DU3MYECKUX
SIBJICHU;

oBJiaJieHue (QyHIaMEHTaIbHBIMU MOHATUSMH, 3aKOHAMU U TEOPUSIMH (PU3UKH,
a TaKXke MEeToJIaMU (PU3NYECKOTO UCCIIeI0BAHMS;

OBJAJICHUE MpPUEMAMUM U METOJAMHU PEUICHUs KOHKPETHBIX 3a1a4 U3
pa3IUYHbIX o0nacTel PU3MKY;

(dopMHUpOBaHUE HABBIKOB MPOBEJICHUSA (PUINYECKOTO IKCIEPUMEHTA, YMEHUs
BBIJIENIUTh KOHKPETHOE (DU3UYECKOE COJEpKaHME B MPHUKIAJAHBIX 3adadax Oyayuiei
NEATEIbHOCTH

Komnerentuu u uHAMKATOPHI, PopMHUpyeMbIe Y 00yUJarOIIUXCS :

KO)I 1 HAUMCHOBAHUE KOMIICTCHIIUHN KOJI 1 HAMMCHOBAHUEC HHAWKATOpa

OIIK-1 — ITpumeHsTh
€CTECTBEHHOHAYYHbIE U

00IIIenHKEHEPHBIC 3HAHUSI, METOIbI OIIK-1.2 — JIleMOHCTpHpYET 3HAHUS MTOJIOKECHUM,
MaTeMaTHYEeCKOTO aHAIN3a U 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK
MO/ICTTMPOBAHUS B MPO(eccHoHaIbHON

JeSITEITbHOCTH

2. MecTo nucuuiiuHbl B cTpyktype OII

[IpenmecTByromue JMCUUIUIMEBL (MOYu), npaktuku, HUAP, np. HET

[Tocnenyronue AUCHUIIIMHBI — (Momynu), mnpaktuku, HUP, np. yueOHas
npakTUKa (o3HakoMuTenbHas), ['UA

3. CTpyKTYypa H cojepskaHue TUCHUILTHHbI
3.1. CTpykTypa IMCUMILINHBI

Jlist ouHol hopmbl 00yUeHuUs

Bun yuebnoit paboThl Bcero | Bcero CemecTpbl

3E 4acoB 1 2
OBIIASA TPYAJOEMKOCTbD ANCIHUITJIMHBI 12 432 252 180
KOHTAKTHAS PABOTA* - 210 106 104
AYJUTOPHAS PABOTA 4,82 174 84 90
Jlekuun 1,94 70 34 36
[IpakTnueckue (CEMUHAPCKUE) 3aHATHS 1,94 70 34 36
JlaGoparopHsbie paOOThI 0,94 34 16 18
CAMOCTOATEJIBHASA PABOTA OBYYAIOHIET'OCA 7,18 258 168 90




[IpopaboTka yueGHOrO MaTepuasa 5,18 186 132 54
KypcoBo# mpoekr - - -
Kypcosas pabora - - -
[ToaroToBka K MpOMEXYTOYHOM aTTECTAIIMU 2 36 36
C) €]

IIpoMexxyTouHas arrecTanys:

3.2. Conepxxanue IUCHMILIMHBI, CTPYKTYPMPOBAHHOE IO

BH/IaM 3aHATHH

pa3nejamMm u

Paznenst Pacnpenenenue ®opmbl 1 | HAEKCH MHIMKATOPOB
JUCIMILIAHBI 2 TPYAOEMKOCTH BUJI (hopMUpyeEMBIX
§ 110 BHJaM y4eOHO# paboThl | koHTpOJIs KOMITCTCHITU I
o = e : G
: | 5 E] 8| E
AR I
Pazgen 1: 66 10 6 10 40 TK1 OIlK-1.2-3
dusnueckue OIIK-1.2-y
OCHOBEI OIIK-1.2-B
KJIACCHUYECKOM U
PETATUBUCTCKON
MEXaHHKHU
Paznen 2: 64 10 4 10 40 TK2 OIIK-1.2-3
MoutekynsipHast OIlK-1.2-y
dismKa B OINK-1.2-B
TEPMOIUHAMHKA.
Paznen 3: 86 14 6 14 52 TK3 OIlK-1.2-3
DJIEKTPUIECTBO OIK-1.2-y
OIIK-1.2-B
DK3aMeH 36 36 OoM1 OIlK-1.2-3
OIlIK-1.2-Y
OIIK-1.2-B
Hroro 3a 252 34 16 34 168
1 cemectp
Paznen 4. 50 12 8 12 18 TK4 OIlK-1.2-3
Marunerusm OIIK-1.2-y
OIIK-1.2-B
Paznen 5: 48 12 6 12 18 TK5 OIIK-1.2-3
OHTI/IKa. OHK'l.Z'y
OIIK-1.2-B
Paznen 6: 46 12 4 12 18 TK6 OIlK-1.2-3
DJIeMEHTBI OIIK-1.2-y
KBaHTOBOUW (DU3UKH. OlIIK-1.2-B
OCHOBBI aTOMHOU U
siepHOM PU3HKH.
DK3aMeH 36 36 OM?2 OIlK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
Hroro 3a 180 36 18 36 90
2 cemecTp
NTOI'O 432 70 34 70 258




3.3. Coneprxanue TUCUUILITHHBI

Paznen 1. ®usnyeckrne OCHOBBI KJIACCUYECKON U PENATUBUCTCKOW MEXAHUKH

[Ipeamer ¢pusuku. Ouznueckre OCHOBBI KilacCuYecKkor MexaHuku. Kunemarnka
MarepuaibHold TOukH. Cucrema orcuera. CKOpPOCTb. YCKOPEHHME H  €ro
cocTaBisoImKe. J[BI>keHHe Tena, OpOIIEHHOIO MOJ YIJIOM K TOPU30HTY. YTJoBas
CKOPOCTh M YIJIOBOE YCKOpeHHue. /[nHammuka marepuanbHOW TOYKHU. [lepBblii 3aKOH
Herorona. Macca u cunbl. Bropoii 3akoH Herotona. Tpernii 3akoH HproToHa. 3akoH
JIBWKECHHSI LIEHTpa MHEpUMM cucTteMbl. HemHepuumaneHble cuctembl orcuera. CHibl
uHepuu. Pabora u sHeprus. 3akoHbl coxpaHeHus. OCHOBHBIE NPEICTABICHUS O
3aKOHAX COXpaHEHUs. 3aKOH COXpaHeHHMs uMMOyiabca. Pabora W 3Heprus.
KoHcepBaTuBHbBIE CUJIBI. 3AKOH COXPAHEHUS MOJIHOM MEXaHWYECKOW SHEpruu. Y nap
aOCOJIIOTHO YHPYTrHX Tell. Yap aOCOMIOTHO HEeynmpyrux Tein. Juccumanusi SHEpruu.
JluHaMKKa BpaliateabHOro ABWKEeHHS. MomeHT uHepuuu. Teopema Illreiinepa.
Kunernueckasi sneprus Bpamienus teiaa. MomeHT cuibl. PaboTa o BpaleHuio tena.
OCHOBHOW 3aKOH JWMHAMHUKHM BpAIIATEJIbHOTO JABWKEHHS Tena. OmnpeneneHue
MOMEHTa UMITyJIbca. 3aKOH COXPAaHEHHs MOMEHTa uUMIlyJsibca. [I[puMeHeHue 3aKOHOB
JUHAMHMKW TBEPAOTO Teja. DJIEMEHThl MEXaHMKH XKUJAKOCTEW W ra3oB. JlaBieHue B
KUJKOCTU W Ta3e. YpaBHEHHE HEpPa3pbIBHOCTH. YpaBHeHuEe bepHymn. Bs3kocTs.
JlamuHapHbIi U TYpOYJCHTHBIA PEXKUMBI TEUEHHUS >KUIKOCTEH. JIBMKeHHe Ten B
KUIKOCTAX U razax. OCHOBBI PENSATUBUCTCKOW MEXaHUKHU. DJIEMEHTHI ClEeUalbHON
TEOpun OTHOcUTEeNbHOCTU. [IpeoOpazoBanus ['anmunes. MexaHWMYeCKUN NPUHIUIL
OTHOCUTENIBHOCTU.  llocTynmaTel  cneuuanbHOM  TEOPUM  OTHOCUTEIIBHOCTH.
OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. [IpeoGpazoBanus Jlopenua.
OnHOBpPEMEHHOCTh COOBITUH B pa3HbIX cHcTeMax oTrcuera. JlJiMHa Tela B pa3HBIX
cUCTeMax oOTcueTa (COKpalleHHe [JIuHBI). JIIUTEeTbHOCTh COOBITHM B pa3HBIX
CUCTEMaxX OTcYeTa (3aMeIJICHHE BPEMEHM). PENSTUBUCTCKUI 3aKOH CIIOKEHHUS
ckopocTeil. HHTepBam MexIy COOBITUAMHU. PensaTUBUCTCKOE BBIpaXKEHUE IS
uMItybca. OCHOBHOM 3aKOH PEISTUBUCTCKOW JUHAMUKHU. 3aKOH B3aMMOCBS3U MACCHI
Y DHEPIUHU.

PA3JIEJI 2. MonekynspHas Qu3nuka u TepMOJIMHAMUKA

OcHOBBI MONEKYJSIpHOW (GU3UKH U TepMoAMHAMUKUA. OCHOBBI MOJEKYISIPHOU
¢usuku. CTaTUCTHYECKUA W TEPMOJUHAMHUYECKHM METOIBl  HCCIEOBAHUS.
[TapameTpbpl COCTOSIHMSA BeEIIECTBA. YpPaBHEHUE COCTOSIHHMS WACAJIBbHOIO rasa.
OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUU MIEaTbHbIX Ia30B. 3aKOH
MakcBemna 0 paclnpelelieHud 1O CKOPOCTSM — TEIUIOBOIO  JIBHYKCHMS.
bapomerpuueckas ¢dopmyna. Pacmnpenenenme bompnmana.  CpegHee  4HCIO
CTOJKHOBEHHI W CPEIHSAS JUTMHA CBOOOHOTO MpobOera MOJeKy . SIBIeHus mepeHoca
B rasax. PeanbHbie ra3el. YpaBHenue Ban-nep-Baanbsca. M30TepMbl peaibHbIX ra3oB
U UX CPaBHEHUS C TeopeTuuecKUMU. OCHOBBI TEPMOJAUHAMUKU. BHYTpeHHsI 3HEprus
cuctembl. Termnora u pabora. Pabora raza mpu ero pacmmpenuu. [lepBoe Hagamo
TEPMOJMHAMHUKHA M €Tr0 MPUMEHEHUE K HM30MpoleccaM. [ermIoeMKOCTh HIEaTbHOTO
raza. Kpyrosoii mpouecc (uuki). OOpatumbie U HeoOpaTuUMble Mpoiecchl. L{uki
Kapno. OuTponus. Bropoe Hauano rTepMoagnHaMuKH.




PA3JIEJI 3. DaekTpuuecTBo

ONEKTPOCTAaTHKA. JJNEKTPUYECKOE MOJI€ B BAKyyMeE. OJIEKTPUYECKHM 3apsm.
3aKOH COXpaHEHMUSl DJJIEKTPUYECKOrO 3apsjaa. BzaumopaeicTBue 3apsioB. 3aKOH
Kynona. Onextpuueckoe mnone. HampsskeHHOCTh MOl DNEKTPUYECKUM JUTIOJNb.
[Torenumnan »snexrtpuueckoro mnonsd. [loTok BekTopa HampspkeHHOCTH. Teopema
Octporpanckoro-I'aycca. Ilpumepbl BBIYUCICHUS DJIEKTPOCTATHUECKUX TMOJEH C
noMolupo Teopembl Octporpaackoro-I'aycca. JIMdNEKTpUKHM W TPOBOJHUKH B
ANIEKTpUYECKOM ToJjie. Buabl mosjspuzanuu AUAJIEKTPUKOB. DJIEKTPUUYECKOE TMOJie B
nuanekTpukax. [lomsspuzoBanHocTh auanektpuka. Teopema Octporpaackoro-I'aycca
JUISL AJIEKTPOCTATUYECKOTO TIOJSl B IUDJICKTPUKE. Y CIOBUS Ha TPAHUIIE pa3jena JIByX
nudneKkTpudeckux cpen. CerHeTodnekTpuku. [IpoBOAHUKH B AJIEKTPOCTATUYECKOM
nojie. DJIEKTPOEMKOCTh YEIMHEHHOTO TpoBojHMKA. KoHIeHcaTopel. OHeprus
ANEKTPOCTATUYECKOTO MOJisA. [I0CTOSAHHBIN 2IIEKTPUUECKUN TOK. 3aKOHBI TOCTOSTHHOT'O
TOKa. DJIEKTpUuecKuil Tok. Cuja U MIOTHOCTh TOKa. 3akoH Oma st OJHOPOJHOTO
npoBoAgHuKa. CTtopoHHHE cuibl. 3akoH OMa Jjisi HEOJHOPOJHOTO YyYacTKa IICMHu.
Pabora wu wMomHocTh TOKa. 3akoH Jkoynsa-Jlenma. Kiaccudeckas Teopus
aeKTpOonpoBoIHOCTU MeTaiTOB. [IpaBwmiia Kupxroda nsis pa3BeTBICHHBIX IIETIEH.

PA3AEJI 4. MarueTusm

DJIEKTpOMAarHeTu3M. MarHutHoe Mojie B Bakyyme. MaruutHoe mose. Bekrtop
UHIAYKIMKM MarHuTtHoro mons. Cunbl  Amnepa. 3akoH buo-Caapa-Jlamnaca.
Hanpsi>keHHOCTh MarHUTHOTO MOJS. 3aKOH IMOJHOTO TOKa JJIi MarHUTHOTO MOJIS B
BakyyMe. MarnuTtHbeiii notok. Teopema ['aycca miga marHutHoro mnoisa. Cuna
JlopeHua. IlpuHIUN OEeWCTBUS UUKIMYECKUX YCKOPUTENEH 3apsKEHHBIX YaCTHII.
Asnenne Xomta. SIBiIeHHME BIEKTPOMArHUTHOW MHAYKUMH. CaMOUHIYKIIUSL.
NHayKTUBHOCTh. DHEPrusi MAarHUTHOTO MOJisi. MarHuTHOe TOJIe B BEILECTBE.
MarnutHple MOMEHTBI aTOMOB. MarHuTHOe Tmoj€e B BemiecTBe. HampsikeHHOCTh
MarHuTHOro mnoJig. OTHOCUTENbHAs MarHUTHasE MNPOHUIIAEMOCTh. JlMaMarHeTHukwu.
[Tapamarnetnku. ®eppomarnetuku. IloHsTHe o mnpupoae deppomMarHeTusma.
AnTtudeppomarnetuku. SBnenue ceepxmnpoBoauMocti. OcHOBBI Teopun MakcBeia
JUISL DJIEKTPOMAarHuTHOro mnoiisi. Bropoe ypaBHeHne MakcBemia. Tok cMmelieHus.
Ilonnas cucrema ypaBHeHMM MakcBemia Uil 3JIEKTPOMArHUTHOIO — ITOJIS.
OTHOCUTENBHOCTD AIEKTPUYECKOU 151 MarHUTHOMN COCTaBJISFOIIUX
anekTpomMarautHoro monsg. Komebanmms wu  BonHbl.  KomebGarenbHBIH  KOHTYP.
CBoOonnbpie He3zaTyxaroniue kojebanus. CBoOomHBIC 3aTyXaromipe KoiaeOaHus.
BonHoBble mnponecchl. DIEKTPOMArHUTHBIE BOJHBI. DHEPrus 3JIEKTPOMArHUTHBIX
BOJIH.

PA3JIEJI 5. OnTurka

BonnoBas omnrtuka. CBeroBbie BOJHBL. MHTepdepeHIs CBETOBBIX BOJIH.
KorepentHocts u ee ocymiectiaenue. CrnocoObl HaOMOAEHUS HHTEP(EPEHIINH CBETA.
Hekotopbie mnpuMepsl mnpuMeHeHusi uHTepdepeHuuu cBera. Judpakuus cpeTa.
[Tpunmun Iroitrenca-®penens. Meron 30 Dpenensa. Audpakimus Ha Kpyriom
OTBEPCTHM U JUCKE. ECTECTBEHHBIN W MOJSAPU30BaHHBIN cBeT. llonspusauus npu
OTpAXXEHUH W TIpeJaoMieHuH. J[[BoitHOe iyuenpenomieHue. B3anmonencrsue




ANEKTPOMArHUTHBIX BOJIH C BELIECTBOM. Jlucmepcus cBeTa. DNEKTPOHHAS TEOPUs
nucnepcuu ceta. [lormomenne u paccessHue CBeTa.

PA3JIEJI 6. DnemeHTbl kKBaHTOBOW (pu3nky. OCHOBBI aTOMHOU U SIIEPHOU
buznku

OcHoBbl KBaHTOBOW (u3uKU. TermioBoe H3IyYEHHE U €ro XapaKTepPUCTUKH.
3akon Kupxroda. AOCONIOTHO dYepHOE Ten0. 3aKOHbI TEIJIOBOTO W3IY4YCHUS
abcooTHO uepHoro tena. Dotorddext. Macca u umnynsc porona. J[BolicTBeHHas
npupoza ceera. J[BolicTBEHHasi KOPIYCKYJISIPHO-BOJIHOBASI IPUPOJA MUKPOOOBEKTOB.
BepositHocTHBIN cMbicl BosiH e bpoitnsg. BonnoBas ¢ynkius CooTHolieHue
HeonpeneneHHocted. YpasHenue Illpenunrepa. TynnenbHbii 3ddexT. AToM
BoAopoAa. CHOHTaHHOE U BBIHYKJICHHOE U3lydeHue. ONTHYECKOE YCUIIEHHUE B Cpelie
C MHBEPCHOM 3acelIeHHOCThIO. Jlazepbl. MeXaHWYeCKMH W MarHUTHBIM MOMEHTHI
JNEKTpOHAa B aroMme. [IpMHUOMIN TOXIECTBEHHOCTM MMKPOYACTHUIL. bBO30HBI H
dbepmuonbl. [loHsTHE O KBAHTOBBIX cTaTUCTUKaxX boze-DiHmTeitna u depmu-
HNupaka. 3oHHas Teopust TBepAbIX Tel. OCHOBBI 30HHOM Teopuu. MeTtaisl,
JURJIEKTPUKH, TOJYNPOBOJHUKU C TOYKH 3peHHs] 30HHOW Teopuu. CoOCTBeHHas
IPOBOJIUMOCTb MOTYNPOBOJHUKOB. [IprMecHas mpOBOAMMOCTh OJYITPOBOJAHUKOB N-
tuna. IlpumecHas mNPOBOAMMOCTh TMOJYIPOBOJHUKOB P-THINA. IJJIEKTPOHHO-
IBIPOYHOM mepexo]l. ATOMHOE PO U dJIEMEHTAapHbIE YacTUIlbl. OCHOBHBIE CBOICTBA
U CTPOEHUE siapa. DHEPrus CBA3U sAep. AnepHble cuibl. SnepHble peakiuu. LlenmHoit
npoiecc aeiaeHus saep. TepMmosaepHble peakiuu. PaqnoakTHBHOCTh. DJI€MEHTapHBIE
YaCTHULIbI

3.4. TemaTuueckuii IJIaH NPAKTHYECKHUX 3aAHATHIA

Pemienne 3amau mo pazgeny 1 «®PuU3WUECKUE OCHOBBI KJIACCHUYECKOW H
PEIATUBUCTCKON MeXaHUKW»: OCHOBbI KHHEMAaTUKH. J[MHaAMUWKa MaTepuabHOU
TOYKH U TOCTYIATEIBHOTO IBWXKEHHUS TBEpJOTo Teia. Pabora u sHeprusi. 3aKOHBI
coxpaHeHusi. MexaHuka TBepAoro Tteia. OCHOBBI PENATUBUCTCKOM MEXaHUKH.
DNEeMEHTbl MEXaHUKHU KUJIKOCTH.

Pemenue 3amgau no pazgeny 2: «MomnekymsipHas Gu3MKa U TEPMOAMHAMUKAN:
MonekynsipHO - KHHETHYECKAsl TEOPUSl UIEabHBIX ra30B. OCHOBBI TEPMOJIUHAMUKH.
Ternmosslie mamuebl. [ukn Kapho.

Pemiennie 3amau mo pasmeny 3:  «DnektpuuecTBo»: 3akoH Kynona.
HanpsixeHHOCTh M ITOTEHIMAN 3JeKTpocTaThdeckoro nous. Juanexktpuku. Teopema
lMaycca aist 3eKTpOoCTaTUYECKOro MOJIs B BAKYyME U B AUAJIEKTpUKE. [[poBOAHUKN B
AIEKTPOCTATUYECKOM TI0JIe. DHEPrusl AJIEKTpOCTaTHUuecKoro mnojs. I[locTosHHBIM
ANEKTPUUYECKUI TOK. DNEKTPOABUKYILAS CUjla U HANPSHKEHUE. 3aKOHBI MOCTOSIHHOTO
Toka. [IpaBmma Kupxroda.

Pemienne 3amau no pazneny 4: «MarHetusm». MarHutHoe mnoJie. 3aKOHBI
AJEKTPOMArHeTU3Ma.  JJEKTPOMAarHuTHAasT HWMHAYKIUA. MarHuTHele  CBOWCTBa
BemectBa. OcHOBbl Teopun MakcBemia I AJIEKTPOMATHUTHOTO — TOJIS.
DJIEKTPOMAarHUTHBIE BOJIHBI.

Pemienne 3amau no pasmeny S5 «Onrtuka»: YpaBHEHHME TapMOHUYECKUX



konebanuil. Mutepdepenuus. Audpakuusa. 3akoHsl noispusanuu. Jucnepcus.

Pemennie 3amau mo pasnmeny 6 «DineMeHTh KBaHTOBOW (u3uku. OCHOBBI
aTOMHOM U simepHoi pusukn»: KBanroBas npupoaa uznydenus. Gorosnexkrpuyeckuii
abpdexr. Dddexr Komnrona. CperoBoe napineHue. Teopust aToma BOJOPOJA.
DOneMeHThl KBAaHTOBOM MexaHUKHU. YpaBHeHue lllpennHrepa um ero mpuiiokeHUs.
OneMeHThl (PU3UKKM aTOMOB U MOJEKYJI. ATOMHOE sApO. 3aKOHBI PaAHMOAKTUBHOTO
pacnaza.

3.5. TemaTu4ecKuil IJIaH JJadoOpaTOpPHbIX padoT

Paznen 1 «®uznyeckre 0OCHOBBI KJIACCUUECKON U PEISTUBUCTCKOM MEXaHUKI)
N3mepenue nuHelHbx BenuwduH; MammHa ATByaa; OmnpeneneHue cpeaHeld CUITbI
COTNPOTHUBJICHUS TPYHTA MpH 3a0uBaHuu cBau; OnpenesieHne MOMEHTA UHEPIIUU Teja
u npoBepka Teopemsl IllTelinepa; OnpeneneHrne MOMEHTa UHEPIIUU POTOPA U CHUJIBI
TPEHUS B OTIOPE.

Paznen 2 «MonekynsapHas ¢usuka u TepMoauHamukay. OmnpeneneHue
OTHOIIIGHUSI TEIJIOEMKOCTH Ta30B METOJOM  aJauab0aTUYecKoro paciIupeHus,
Omnpenenenue ko3 dUIIMEHTa BHYTPEHHETO TPEHUS (BSI3KOCTH) KUIKOCTH METOJIOM
Crokca; Omnpenenenue ko3¢ dUIIMEHTa BSI3KOCTH BO3/yXa KAMWUIAPHBIM METOJIOM,
OmnpeneneHne MOJIEKYISIPHOM Ta30BOM MOCTOSIHHON METOJ0M OTKAYKH.

Pazgen 3: «DnextpuyecTtBo»: (O3HAKOMIIEHHE C 3JIEKTPOU3MEPUTEIbHBIMU
npubopamu; ['pamyupoBka raiabBaHOMETpa; OKCIEPUMEHTANbHAas  MPOBEpKa
o0ob6menHoro 3akoHa Oma; AmmepMerp ¥ BOJBTMETP KakK OMHYECKOE
conpotuBiieHue; 3mepeHre Toka 1 HalpsiKEHUsI Ha COMPOTUBIICHUSX, COETMHEHHBIX
NOCJIEIOBATENIBHO M MapajuienbHO; OnpeneneHue COMPOTUBIECHUNW C TMOMOLIBIO
MOCTOBOW CXE€MbI Y UTCTOHA.

Paznen 4. «Marnetusm». OrnpenesieHUEe TOPU30OHTAIBHOM COCTaBISAIOLICH
MarHuTHoOro nois 3emiu; OnpeneneHrue OTHOLIIEHUS 3apsiia 3JIEKTPOHA K €ro Macce
METOJ0M MarHeTpoHa; 3aKOH AMIiepa: B3aMMOACICTBUE MAPAIIIETbHBIX TOKOB.

Pazgen 5 «Onrtuka»: OnpexneneHue paauyca KpUBU3HBI JUH3bI C ITOMOUIBIO
koney HerotoHna; OmnpeneneHue IMHBI BOJHBI C MOMOILIBIO 30HHOHM IUIACTUHKU,
Hudpakiusa na3zepHoOro cBera Ha AupaKIHOHHON pemieTke. OmpeneneHue ITMHBI
BOJIHBI C MOMOINBIO TU(PPAKIIMOHHON pemeTku; V3yueHne moispu30BaHHOTO CBETa
MOJIYIIPOBOJHUKOBOIO Jiazepa. 3akoH Maitoca,

Pazmen 6 «OnemenTsl KBaHTOBOW (u3uku. OCHOBBI AaTOMHOW M SIIEPHOM
¢busuku»: Buenmauit porosddexr.

3.6. Kypcosoii npoekT /kKypcoBasi padora
JlanHbIid BUT pabOTHI HE IPEAYCMOTPEH YIEOHBIM TIJIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4YeHUsI

OneHnBaHUE pE3yJbTaTOB OOYYCHUS IO JUCIHHUINIMHE OCYIICCTBISCTCS B
paMKaxX TEKYyIIero KOHTPOJS W IPOMEXKYTOYHOH aTTeCTallMH, IPOBOJUMBIX IIO
6ampHO-peTuHroBoi cucreme (bPC).

[IIkana olleHKH pe3yJbTaTOB OOYUYEHUS M0 AUCHUILIINHE:
| Kox | Kon | 3amiaHu- | YpoBeHb chopMUPOBAHHOCTH




KOMIIE- | HMHIUKaTOpa pOBaHHbBIC WHAWKATOpPA KOMIICTECHIIUHU
TECHIMH | KOMIICTCHIIMH €3yJIbTaThI . . Hwxe .
pesy, Boicokuit | Cpeanuit Huzknit
o0y4eHus mo CpEIHET0
UCIUTLINHE
S ot 85 110 100| o1 70 110 84 | 0T 55 110 69 | 0T 0 110 54
IIkana oneHUBaHUS
HEYyI0B-
YIOBJET- YA
OTIMYHO XOPOIIO JIETBOPH-
BOPUTEIBHO
TCIBHO
3aUTEHO HE 3a4YTEHO
3HaTh:
OCHOBHEIE YDOBGFB YDOBevHL Munuman YpOBe}EL
busmaeckue 3HAHUH B 3HAHUH B BHO 3HAHUI
SBJICHUS U 06’beMe, 06T)eM€, JOIYCTUM HHNXKEC
3aKOHBI; OC- COOTBETCT | COOTBETCT BIii MHHHMaJT
HOBHEIE BYIOIIEM BYIOIIEM YPOBEHS BHBIX
dusnueckue pe- | TPOTPAMM | TIDOTPAMM | 3yappii, Tpe6913aH
JWYMHBI U KOH- | © ¢, AMCCT UMeeT uy,
CTAHTHI, HX MOATOTOBK MEeCTO MECTO HMEIOT
ompenenerne u | M 6eg HeCKOJg,Ko MHOTO MC%TO
00K HErpyOBIX rpyObI
enuHuIB u3me- | © 0 € py6 HerpyObIX Py 5 C
: OIIHOOK OIIMOKH
peHus; OLINOOK
YMETh:
ITponemon | Ilponemon | Ilpomemon | Ilpu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUH
Bl BCE Bl BCE bl CTaHJapT
OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
YMCHHS, YMCHHS, YMCHHS, 3a/1a4 HE
pelIeHbI pelIeHbI pelIeHbI MIPOJCMOH
BCC BCC TUTIOBBIC | CTPUPOBA
OCHOBHBIC | OCHOBHBIC | 3a/1a4H C HBI
MPUMEHSATD (pu-
OIIK-1 OIIK-1.2 KO- 3a/1a4H, 3a/1a4H C HErpyObIM | OCHOBHBIE
BBITIOJTHEH | HETPYOBIM | H YMEHHS,
MaTeMaTHYeCKU
. bl BCE u OIINOKAMH | HMEIOT
i ammapat npu
3aJlaHus B | OIIHOKaMH | , MECTO
pelieHny 3a1a4y
ITOJTHOM : BBINOJIHEH | rpyObIe
npodeCCHOHAIb
Hoi o0BeMe BBINIOJIHEH | BI BCE OIINOKH
bl BCE 3aaHus,
JIeATEIIbHOCTH
3aJlaHUS B | HO HE B
ITOJTHOM ITOJTHOM
o0BeMe, o0BeMe
HO
HEKOTOPBI
ec
HeJoveTa
MH
BJIAJICTh:
METOJaMHU IIponemon | IIpoxe- Nwmeercs He mpo-
aHajau3a u CTPUPOBAH | MOHCTPU- | MUHHU- JIEMOH-
MOIeTTUpOBa- bl HABBIKA | POBAHbI MaJbHBIH | cTpup
HUS, npu 0a3oBbIC Habop OBaHbI 6a-
TEOPETUYECKOTO | PEIICHUH | HABBIKU HAaBBIKOB 30BEIE
u HECTaHJAp | IPH JUISt HABBIKU
OKCIIEPUMEHTAN | THBIX pEIICHUU | peIICHHUS




BHOTO 3amad, CTaHJApPTH | CTAHJAPTH | IpH
UCCIICIOBAHUS BBIIIOJIHE- | BIX 33/1a4, | bIX 33/1a4, | pPEIICHUU
IPH PEIICHUN HUM (DU3K- | BBINOJIHE- | BBINOJHE- | cTaHAApT
3a1a4 YECKUX HUU QU3K- | HUU QUBH- | gpix
npodeccuoHans | dKCIEepH- | YECKUX YECKHX 3a71au,
HOM MEHTOB, DKCHEPU- | OKCMEPH- | ppinoHe-
JESITEIIbHOCTH 00paboT- | MEHTOB, MEHTOB, Hus bu-

KU U 00paboT- | 06padoT- B —
UHTEP- K{ U KU U
npeTanuyd | HHTEp- WHTEP- JKcTepr
WX pe3ylib- | IPETAMHA | MPETAIAH MEHTOB,
00paboT-
TaTOB 0€3 | MX pe3yiib- | KX Pe3yilb-
OIUOOK U | TATOB C TaTOB C Ki 1 MH-
HEJI0UETOB | HEKOTOPH | HEKoTophl | [oPTPeTas
M M UM UX
Henoyera | Hepgouera | PE3YyIbTa-
MHU. MU TOB,
UMEIOT
MECTO
rpyObie
OIIHOKH.
OueHouHble  MaTepuadbl sl  TPOBEICHUS  TEKYIIETO  KOHTPOJS U

IPOMEXYTOYHOM aTTecTanuu TnpuBeneHbl B [lpunokeHuu k paboueil mporpamme

TUCIUATIINHEL.

[TonHbBIN KOMIUIEKT 3aJlaHUM M MaTepUaioB, HEOOXOAUMBIX JI OLIEHWBAHUS
pPE3yNbTaTOB 00YUYEHUS M0 AUCIMIUIMHE, XPaHUTCA Ha Kadeape pa3padoTurKa.

5. YueOHO-MeToan4ecKoe U MHGOpMAMOHHOe o0ecnieYeHue JUCHUITUHBI

5.1. Y4yeOHO-MeTOAMYECKOE O0ecIeUeHue

5.1.1. OcHoBHas nuTeparypa

1. CasenseB, 1. B. Kypc obmeri ¢usuku. B 3 1. Tom 1. Mexanuka.

MonekynsipHas ¢usmka : yaeOHuk ais By3oB / M. B. CaBenseB. — 18-e usn., crep.
— Camnkr-Ilerepoypr : Jlamp, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —
Texct : snexktponHsbiii / Jlaue : snexkTpoHHO-OMOMMOTE4Hass cucrema. — URL:
https://e.lanbook.com/book/221120

2. CamenneB, 1. B. Kypc o6mieit ¢uszuku. B 3 1. Tom 2. DnekTpudecTBO H
MarHeTu3M. Bonael. Ontuka : yue6HOoe mocodbwue s By30B / U. B. CaBennseB. — 16-¢
u3n., crep. — Cankr-IletepOypr : Jlanp, 2022. — 500 c¢. — ISBN 978-5-8114-8926-
8. — Tekcrt : sanexTponHbii // Jlanb : snekTpoHHO-OMOMMOoTeYHas cuctema. — URL:
https://e.lanbook.com/book/185339

3. Cagenbes, U. B. Kypc o6mieit pusukn : yaedHoe mocodwue : B 3 Tomax / U.
B. CapenpeB. — 13-¢ uzn., crep. — Cankr-IletepOypr : Jlanp, 2022 — Tom 3 :
KBanroBast ontuka. AtomHas ¢uszuka. @usuka TtBepaoro teina. Ousznka aTOMHOrO
saapa u 3eMeHTapHbIX gactur, — 2022. — 320 ¢. — ISBN 978-5-8114-4598-1. —
Tekcr : snexktpoHHbll / JlaHb : »nekTpoHHO-OMONUMOTEeuHas cucrema. — URL:



https://e.lanbook.com/book/206909 4. Kypc dusuku : yueOHOE TTocoOHe i BY30B /
T. U. Tpopumosa. - 16-e uzx., crep. - M. : Akagemus, 2008. - 560 c. : wi. - (Beicuiee
npodeccuonansHoe obpazoBanue). - ISBN 978-5-7695-4956-4. - Tekcr
HEMOCPEICTBEHHBI.

5.1.2. JlonomHuTENBHAS TUTEpATypa

1. Kypc ¢usuku. 3agaum u pemenus : yuebHoe nocobue ans By3oB / T. W
Tpodumosa, A. B. dupcos. - 5-e¢ uzn., crep. - M. : Akagemus, 2012. - 592 c. -
(Briciiee mpodeccuonansHoe obOpazoBanue. bakamaBpuat). - ISBN 978-5-7695-
9467-0. - TekcT : HEMOCPEICTBEHHBIN.

2. Kanamnukos, H. [1. ®usuka. UHTepHeT-TeCTUpOBaHUE 0a30BBIX 3HAHHUM :
yuebHoe nocodue / H. I1. Kanamnukos, H. M. KoxeBuukoB. — Cankrt-IletepOypr :
Jlanb, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — TexkcT : a5ekTpoHHbIH // JIaHb
: JNIEKTPOHHO-OnOmoTeynas cuctema. — URL: https://e.lanbook.com/book/210263

3. Coopuuk 3agad mo oOmemy Kypcy ¢usumku : cobopuuk 3amau / B. C.
Bonbkenmreiin. - 3-e uza., ucnp. u gom. - CII6. : Kamwxnsiii mup, 2003. - 328 c. -
TekcT : HemocpeACTBEHHBIH.

4, ®dwusuka: 3amaunuk: B 2 yactax / coct. E. B. I'azeeBa [u np.]. - Kazans :
KI'DY. - 2022. - URL: https:/lib.kgeu.ru/. - Tekct : saektponHsii. Yacts 1 :
Mexanuka. MonekymsipHas ¢usuka. Dnektpocratuka. [loctosHubii TOk. - 2022. -
133 c.

5. ®usuka: 3agaynuk: B 2 yactax / coct. E. B. I'azeeBa [u np.]. - Kazans :
KI'DY. - 2022. - URL: https:/lib.kgeu.ru/. - Texcr : snekrponusii. Yacte 2 :
Marunetusm. Ontuka. KBantoBas ¢uszuka. @usznka atoMa U aTOMHOT0 sifpa. - 2022. -
178 c.

6. MexaHuka W MoOJEKyJsipHas (GU3MKAa :  METOAMYECKHE YKa3aHUs K
BBIITOJIHEHHIO J1a00paToOpHbIX pabor mo aucuuminde "dwusuka" / cocr. : B. JI
Maryxun [u np.]. - Kazans : KI'DVY, 2012. - 51 c.

7. Ontrka: 1abopaTOpHBIN MPaKTHUKyM Mo aucuuruinae "®dusuka" / cocrt. : E.
A. T'ontox [u np.]. - Kazans : KI'QY, 2015. - 54 c.

8. DnexTpoMarneTusM: npakTukym / coct.: A.H. I'aBpunenko [u ap.]. - Kazans
: KDY, 2022. - 61 c. - URL: https://lib.kgeu.ru/. - TekcT : 3MEKTPOHHBIIA.

9. 3yeBa, Onpra CrecdanoBna. dusuka : yaeoHoe nocodue / O. C. 3yesa, B. JL.
Maryxun, FO. @. 3yeB. - Kazamp : KIDY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.html. - Texkct : osmekrponnbii. Y. 1
Mexannka. MonekynsipHas ¢usuka. Dnektpoctatuka. [loctosHubI TOK. - Kazanp :
KI'3Y, 2019. - 313 c.

10. OnTuka. DieMEeHTHl KBAaHTOBOW (DM3WKM : METOAWYECKUE YKa3aHUS TI0
MOATOTOBKE K TMPAKTHUECKUM 3aHATUSIM JUIA  CTYJCHTOB DHEPreTUYECKHUX
crienaabHOCTe ouyHOM (opMmbl oOydeHus / coct. C. @. Mananuos. - Kazanp :
KI'9Y, 2015. - 112 c.

11. 3aitnamesa, ['y3ens HakunoBua. ®uszuka. COOpHUK 3a7a4 [DNEKTPOHHBIN
pecypc] : ydeOHO-meTomumueckoe mocodue / I'. H. 3aiinamena, C.®d. ManauuoH. -
DJIEKTPOH. TeKCTOBBIE NaH. - Kazaus : KI'DY, 2015. - 100 c. ;



12. DnexTpu4ecTBO U MarHeTU3M: METOJIMYECKHE YKa3aHHs IO MOJArOTOBKE K
npakTuyeckuM 3aHiaTusM / cocT. C. @. Manamuon, E. B. llmunar. - Kazaus : KI'DY,
2014. - 97 c.

13. Mexanuka H MOJIEKYyJsipHass (U3MKA: METOAMYECKOE Mocooue s
caMoCTOsITeIbHON paboThl mo auciuiuHe dusuka / coct. C. . Mananuon. -
Kazann : KI'DVY, 2010. — 175 ¢

14. Manamuon C.®. DnexktpuyecTBo U MarHeTusm: Kypc jgekuuii no ¢pusuke. —
Kazansb: Kazan. roc. suepr. yu-t, 2007. — 220 c.

15. Mexanuka. MonekynsipHasi (pu3uka: TeCTOBblE 3aJaHUs ISl PYOEKHOIrO
KOHTpOJIsSI 3HaHu# 1o aucuuruHe "®dusuka" / coct. E. B. T'azeesa [u np.]; pea. B. JL.
MartyxuHn. - Kazans: KI'DY, 2012 — 56 c.

16. DnekTpuyecTBO W MArHETU3M: TECTOBBIE 3aJaHusi M pyOeKHOTO
KoHTpoJist 3HaHuM no nucturuinHe "®usuka" / E. B. I'azeea [u ap.]; pen. B. JIL.
MaryxuH. - Kazans: KI'9VY, 2013. - 71 c.

17. BonHoBass u kBaHTOBasi ontuka. OCHOBBI aTOMHOU U SJIEPHON (DU3UKU:
TECTOBBIC 3aJaHUs JJIs1 PYyOEKHOro KOHTPOJS 3HAHUU 1o aucuumuivae "duszuka" /
coct. E. B. I'azeeBa [u np.]; pen. B. JI. Martyxus. - Kazaus: KI'9Y, 2012. - 40 c.

5.2. MudopmannonHoe odecnevyeHune

5.2.1. DneKTpOHHbIE U UHTEPHET-PECYPCHI
1. ucranmuonHsiii Kype "®@uszuka" Ha oopaszoBarenbHoi mwomaake LMS MOODLE
https://Ims.kgeu.ru/enrol/index.php?id=12

2. Enunblii mopTana MHTepHET-TeCTUpOoBaHus B chepe oOpazoBanms https://i-exam.ru/
https://mypage2.i-exam.ru/

5.2.2. Ilpodeccuonanbupie 6a3bl gaHHbIX [/ HMHMOpManHOHHO-CIIPaBOYHBIC
CUCTEMBEI
1. EnnHoe OKHO mocTyma K o0pa3oBaTeabHbIM pecypcam http://window.edu.ru/
2. Poccuiickast HanmoHanmpHas oubnmoreka http://nlr.ru/
3. «KoHcynpranT moc» http://www.consultant.ru/

5.2.3. JIuniecH3MOHHOE ¥ CBOOOJHO  PacHpOCTPaHSEMOE  IPOTrPpaMMHOC
oOecrieueHne AUCITUTUTMHBI
1. Windows 7 Ipodeccuonansnas (Pro) [Toms3oBaTenbekas ornepanroHHas CUCTEMA,
3A0 "CodrJlaitnTpeita" Ne2011.25486 ot 28.11.2011 Heuncki. nmpaBo. beccpouno;
2. Bpaysep Chrome Cucrema moucka mHpopmanuu B cetd mHTepHET; CBOOOIHAS
nmuren3ust Heucko. paBo. beccpouHo;
3. LMS Moodle TIO mis 3¢ heKTHBHOrO OHJIaiiH- B3aMMOICHCTBHS MIPEIO1aBaTe/Is U
crynenta; CBoboHas nuien3us Heucki. mpaBo. beccpodno.

6. MaTepI/Ia.ﬂbHO-TeXHI/I‘IeCKOe ob0ecrneyeHue ANCIHHUILINHBI

Haumenosanue Buza HaumeHnoBanue yueOHOM
yueOHOl paboThI ayuTOpuH,
CIICLUAT3UPOBAHHOM

[lepeueHr HEOOXOAMMOTO O0OPYIOBAHUSA H
TEXHUYECKHX CPEICTB 00yUEHHS



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

nabopaTopuu

Jlexuun VuebHast ayAUTOpHUs JUIS Creruanu3upoBaHHas ydeOHast Mebeb,
IPOBEICHHS 3aHATUI TEXHHUYECKHE CPE/ICTBA OOy4YEHHs, CIyXallue I
JICKIINOHHOT'O THTIA OPCACTaBIICHUS yueOHOM nHpOpMAaUN
O0onpIION  ayaUTOpUu  (MYJbTUMEIUMHBIN
IPOEKTOP, KOMIbIOTEp (HOYTOYK), OJKpaH),
JEMOHCTpAIlMOHHOE 000pyI0BaHue, y4eOHO-
HarJIs,IHBIE TOCOOus
[lpaktuyeckue (Yuebnas  aynuropus | CnenuanusupoBaHHas — ydeOHas — meOeds,
3aHATHSA [IpOBE/ICHNA 3aHATHH| TeXHUYECKHE cpencTBa o0yueHus
CEMHHAPCKOTO THIA, | (MynbTUMEIUIHBIA  NPOEKTOP, KOMIIBIOTEP
TPpYIIIOBBIX u I/IH):[I/IBI/I)IX' (HoyT6yK), 3KpaH) I/Iﬂp
AJIBHBIX KOHCYJIbTAIluH,
TCKYILICTO KOHTPOJIA u
MPOMEXKYTOYHOMN aTTecTalluu
JlaGopaTopubpie |YuebHas naboparopus Crenuani3upoBaHHOE J1a00paToOpHOE
paboTHI «Ontukay, A-203 00opy1oBaHue MO MPOGUIIIO JTA00PATOPHH:
ycTaHoBKa JabopatopHas «MHTepdepeHuus
ceeta. bunpusma @penenda. OnpeneneHue
napamerpoB  OumpusaMel  @Dpenens  mo
UHTEP(PEPEHIIMOHHON KapTUHE»; YCTaHOBKa
nabopaTopHas «Onpenenenne paguyca
KPUBU3HBl JIMH3BI C IOMOLIBIO  KOJICI
Heroronay; YCTaHOBKA nabopaTopHas

«3yuenne mudpakiuy Ja3epHOro CBETa Ha
memn.  dudpakuus @peHens»; yCcTaHOBKa
naboparopHas «OrmnpeneneHue UIMHBI BOJHBI
CBETa C TMIOMOIIBIO 30HHOM IJIACTUHKI;
yCTaHOBKa naboparopHas «dudpaxuus
Ja3epHOTO CBeTa Ha JU(PAKIUOHON pelIeTKe.
Omnpenenenyue ATUHBI CBETOBOW BOJIHBI IPH

MOMOIIT! T PaKIIMOHHOM pEIIETKIY;
yCTaHOBKa naboparopHas «3yuenue
MOJIAPU30BAHHOTO CBETA MOJIYIIPOBOJIHUKOBOTO
nazepa. 3akoH  Mamioca»;  ycTaHOBKa
naboparopnas «M3yuenue wuHTEphEPEHLINUU
Ja3epHOTO CBE€Ta B TOJICTOM CTEKIISIHHOM
wiactuHke.  [lodocel  paBHOTO — HAaKIOHA.

Omnpezesnenre TONMHBI MIOCKONAPAIIEIbHON
CTEKJITHHOM IUIACTHUHBI o
UHTEepEPEHIIMOHHBIM KOJIbIIaM




VYuebnas nabopaTopus

«MexaHuKa U MOJIEKYJISIpHas
¢busuka», A-114

Crieruanu3upoBaHHOE nabopaTopHoe
o0opynoBaHue 10 MPOGUITIO Ta00PaTOPHHU:

yCTaHOBKa naboparopHas "MasTHUK
YHUBEPCAJbHBIN", yCTaHOBKa JabopaTopHas
"MasiTHUK HAKJIOHHBIN", YCTaHOBKa
naboparopHas "MamuHa ATByAa", ycTaHOBKa
nabopaTopHas "MasiTHUK Makcgemna",

ycTaHoBKa  jabopatopHas  «OmnpeneneHue
MOMEHTa MHEPIMH POTOpAa W CUJIBI TPEHUS B
oTI0pe», YCTaHOBKA nabopaTopHas
«Omnpenenenue BsizkocTu MeTosoM CToKcay,
ycTaHoBKa  jabopatopHas  «OmnpeneneHue
MOMEHTa WHEPIMH Tella U MPOBEPKa TEOPEMBI
[IIreiinepar, YCTaHOBKA nabopatopHas
«Omnpenenenue OTHOIIECHHS MOJISIPHBIX
temoemMkocTeir  raza  Cp/Cv - meTonom
anMabaTUIeCcKOTO PACHIMPEHHS», TOPTPETHI
YYEHBIX.

YyeOHas naboparopus
«NEKTPUYECTBO u
Mar"eTusm», A-207

Crienimanu3upoBaHHOE naboparopHoe
obopymoBaHhe 10  NPOoQI0  J1abopaToOpuu:
YCTaHOBKa JabopaTopHas «AMIepMeTp Kak
OMHYECKOE  COINPOTHUBJIECHHE B  CXEME,
YCTaHOBKa JabopaTopHas «BOJBTMETpP Kak
OMHYECKOE  COINPOTHUBJICHUE B  CXEMED,
yCTaHOBKa JiabopatopHasi «M3mepeHne Toka u

HaNpPSDKEHUs Ha COTIPOTUBIICHUSX,
COEIMHEHHBIX MOCIIeZI0BATEIbHO u
napajuleIbHO»,  yCTaHOBKa  JiabopaTopHas
«Omnpenenenue TOPU30HTAIBHOM
COCTAaBIIAIONIEH HMHIYKIIMM MAarHUTHOTO TMOJIs
3eminy, yCTaHOBKa naboparopHas

«OmpeneneHue COMPOTHBICHUN C IOMOIIBIO
MOCTOBOM CXeMbl YHUTCTOHA », YCTaHOBKa
naboparopnas «lIpoBepka 3akona Oma w
W3MEPEHHE YACIBHOTO CONMPOTHUBIICHUS  »;
Monyinb PIID-03 «OmpeneneHrne OTHOLIECHUSA
3apsiia ANIEKTPOHAa K €ro Macce MeEeTOJO0M
MarHeTpoHay, yCTaHOBKa nmabopaTopHast
«M3yuenne ammepmMeTpa U BOJBTMETPAY,
ycTaHoBKa  sabopatopHas  «I'pagynpoBka
raJibBaHOMETpa», YCTaHOBKa JNabopaTtopHas
«IJKCIIepUMEHTAJIbHAsI TTpOBEPKa 3akoHa OMay,
MOPTPETHI YUEHBIX

VYuebHas nabopaTopus

«MexaHuKa U MOJIEKYJIIpHas
¢uzuka» A-206

Crenmanu3upoBaHHOE nabopaTopHoe
00opy0BaHKE O MPOPUITIO TAOOPATOPHH:

ycTaHOBKa  JlaboparopHas — «OmnpezeneHue
KodpduIueHTa BSI3KOCTH BO3/yXa
KalJUIIPHBIM METOJIOM», YCTaHOBKa
nabopatopHas  «OmnpeneneHrue  OTHOIIEHUS
MOJISIDHBIX ~ TEIUIOEMKOCTel  raza  cp/cv
METOJIOM  a/IMabaTHYECKOTO  PACIIUPEHUS,
yctaHoBKa  JlaboparopHas — «OnpeneneHue




MOJIEKYJISIPHOM T'a30BOM MOCTOSIHHOM METOJIOM
OTKauKM», YCTaHOBKA nabopaTopHas
«Onpenenenue YCKOPEHUS CBOOOTHOTO
najieHusl Tena», YCTaHOBKa JabopaTopHas
«OrnpeseneHue cpeHe CUibl COIPOTUBIICHUS
IrpyHTa TpH 3a0MBaHWUU CBaW», YCTAaHOBKA
nabopaTopHast «Omnpenenenune MOMEHTa
MHEpLUUM Tejla M  [POBEpKa  TEOPEMBI
[IteliHepay, MOPTPETHI YY4EHBIX

KomnbrorepHslii knacce ¢ Crieunanu3upoBaHHas yueOHas Me0elb,
BbIXOZ0M B MHTepHeT A-204 TEXHUYECKUE CpesicTBa 00yueHus
(KOMITBIOTEPBI), JIUIIEH3UOHHOE MPOrPAMMHOE
obecrnieyeHue
CamocTrosTenpHas |[KoMIIbIOTepHbIH KIace ¢ CreunanusupoBaHHasi yueOHas meOenb Ha 30
pabora BbIxotoM B UnTeprer B-600a | mocamounsix  mect, 30  KOMIIBIOTEDOB,

TEXHUYECKUE CpeJCcTBa OOydeHHs (MyIbTUMeE-
JTUWHBIA  TPOEKTOP, KOMIIBIOTEp (HOYTOYK),
JKpaH), BHJICOKAMEDHI, MpOrpaMMHOE
obecrieyeHue

Crnenmnanu3upoBaHHas MeOesb, KOMIIBIOTEpHAs
TEXHUKa ¢ BO3MOXKHOCTBIO BbIX0/1a B IHTEpHET
u obecrieuenueM noctymna B OUOC, skpaH,
MYJIbTUMEANNHBIN IPOEKTOP, TPOTPaMMHOE
obecreueHue

YuraapHbIH 3a11
OnoInoOTEKU

7. OcO0EeHHOCTH OPraHU3ANUN 00PA30BATEJIbHON AeATEILHOCTH JJIS JIUIL C
OrpaHMYEeHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI H HHBAJINI0B

JIvma ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370poBbsi (OB3) 1 MHBaNUIbl UIMEIOT
BO3MOYKHOCTh O€CIPENATCTBEHHO IEePEMEIIaThCs U3 OJHOr0 Y4eOHO-I1a00paTOpHOTO
KOpIlyca B JIpYrOW, TOJHATHCS HAa BCE HJTAXH YUeOHO-IAOOPATOPHBIX KOPITYCOB,
3aHUMAaTbCd B Y4YEOHBIX W HMHBIX TIOMEIIEHUSX C YY4ETOM OCOOCHHOCTEM
NCUXO(U3UUECKOTO PA3BUTHSI U COCTOSIHUS 37]0POBBSI.

Hnst o6yuenuss nunr ¢ OB3 v MHBaNIMIOB, MMEIOIMIUX HAPYIICHUS OMOPHO-
JIBUTATENILHOTO ammapara, o0ecredeHbl YCIOBUS OECHpEensTCTBEHHOTO JIOCTyMa BO
Bce yueOHbIe nmomenieHus. MiapopManus o cenuanabHbIX YCIOBUSX, CO3TaHHBIX TS
oOyuarommxcs ¢ OB3 wu wHBanMmoB, pa3MmelieHa Ha caidTe YHUBEPCUTETA
www//kgeu.ru. imeercs BO3MOXXHOCTb OKa3aHHSI TEXHUUECKOM ITOMOIIM aCCUCTEHTOM,
a TaKkXKe YCIIYT CYpIONEePEBOTIMKOB U TU(HIOCYPAOTIEPEBOTIUKOB.

Jlnst aganTanuu K BoctpusaTuio guiiamu ¢ OB3 u nHBanmuaaMu ¢ HapyIIeHHBIM
CIIyXOM CIIPaBOYHOro, y4eOHOro Marepualia MO JUCLUUIUIMHE O00eCIeYMBaIOTCS
CJEAYIOIIHE YCIOBHUSL:

- IS Ty4IIIed OPUEHTAIINY B ayAUTOPUH, TPUMEHSIIOTCS CUTHAJIBI OTIOBEIIICHUS
0 HayaJie U KOHIIE 3aHATHS (CIOBO «3BOHOK» MUIIETCS] HA JIOCKE);

- BHUMaHHUE CJa0OCTbIIIAIEero O00y4yarlolerocs MpUBJIEKaeTCsl MeaaroroMm
KECTOM (Ha IJIeHO KIIAJIeTCs pyKa, OCYIIECTBISAECTCS HEPE3KOE MOXIIONBIBAHUE);

- pasroBapuBasi ¢ OOYYaIOIMIUMCS, TEAArOTHYECKHd pPaOOTHUK CMOTPUT Ha
HEro, TOBOPUT S$SICHO, KOPOTKHUMH MpPEIJIOKEHUSIMHU, oOOecreynBas BO3MOXKHOCTb



http://www.kgeu.ru/

YTEHUS M0 Ty0am.

KoMmrmeHncanusi 3aTpyHEHHN pPEUYEBOTO H HWHTEIDICKTYaJIbHOTO Pa3BUTHS
caboCbIIIaMX 00yJaroIUXCsl TPOBOIUTCS TyTEM:

- HCTIOJTB30BAHUS CXEM, TUarpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3EHTAIUN C
TUIEPCCHUIKaMU, KOMMEHTHPYIOIIMUMHE OTACTbHBIC KOMITOHEHTHI H300paKCHHUS;

- PETYJSIPHOTO TPUMEHEHUs yIpaKHEHWH Ha Tpaduueckoe BBIACICHUE
CYIIECTBEHHBIX MMPU3HAKOB MIPEIMETOB U SBIICHU;

- obecriedeHnss BO3MOXHOCTH Ui  OOYYaromerocss TMONYYHTh aJpEecHYIO
KOHCYJIBTAIIHMIO TI0 DJIEKTPOHHOH MOYTE M0 Mepe HEOOXOAMMOCTH.

Jlist aganranuu K BocnpusiTrio unamu ¢ OB3 1 nHBanmuaaMu ¢ HapymeHUsIMH
3peHUs CIIPaBOYHOTO, y4eOHOTO, IIPOCBETUTEIHCKOTO MaTepuana,
IPEeyCMOTPEHHOTO 00pa30BaTEILHON MPOTPAMMOK IO BHIOPAHHOMY HalpaBJICHHUIO
MOJITOTOBKH, 00ECTICUNBAIOTCS CIICAYIOIINE YCIOBUS:

- BeJIeTCs ajanTanus o(QUIMaILHOTO caiiTa B ceTH MIHTEpHET ¢ y4eToM 0COOBIX
NoTpeOHOCTEH MHBAIU/IOB 110 3PEHUI0, 00CCIICUMBACTCS HATMYNE KPYITHOIIPU(PTOBOKH
CIIPaBOYHOM MH(POPMAIIMH O PACTIMCAHUH YUCOHBIX 3aHSATHIA;

- MeJJaTOTHYCCKUH  pabOTHUK, €ro coOeceAHUK (MpU HEOOXOIUMOCTH),
NPHUCYTCTBYIONINE HA 3aHATUU, TPEJICTABISIOTCS O0YYAFOIIUMCS, TIPH 3TOM KaXKIbIH
pa3 Ha3bIBaeTCs TOT, K KOMY IEIarormuecKiii pabOTHHUK o0Opaliaercs;

- ICHCTBUS, JKECTHI, MEPEMEIICHUS IEJarorHueckoro pabOTHHKA KOPOTKO M
SICHO KOMMEHTUPYIOTCS;

- meyaTHass MHQOpMalUg TPENOCTaBIsieTCs KpynHbIM mipuptom (ot 18
YHKTOB), TOTAJIBHO 03BYYHBAETCS;

- obecrieunBaeTcsi HEOOXOUMBII YPOBEHb OCBEIIEHHOCTH MTOMEIIICHUI;

- IPEAOCTABISACTCS BO3MOKHOCTH HCIIOJIb30BaTh KOMITBIOTEPHI BO BpeMs
3aHSATUN W MPABO 3alUCH OOBSICHEHU Ha TUKTOGOH (110 JKEJIAHUIO 00YUJaFOIITIXCS).

dopMa NOpOBEACHUS TEKYIIEW © MPOMEKYTOUYHOM  aTTECTAllMUd UL
oOyuaromuxcsa ¢ OB3 u MHBaMMIOB OmpenenseTcs NeaarornieckuM paboTHUKOM B
COOTBETCTBHM C y4eOHbIM mmaHoM. [Ipu HeoOxommmoctu oOydarmemycs ¢ OB3,
UHBAIUAY C YYETOM UX MHIUBHIYATbHBIX NMCUXO(PU3NYECKUX OCOOCHHOCTEHN JaeTcs
BO3MOXHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAIMIO YCTHO, MUCHbMEHHO Ha Oymare,
MMMCBMEHHO Ha KOMITbIOTEpE, B JopMe TECTUPOBAHUS U T.II., TUOO MPETOCTABISAETCS
JIOTIOTHUTENIBHOE BPEeMS JIsl TIOJTOTOBKH OTBETA.

8. MeToanuyeckue peKOMeHAANUM I MpenoaaBaTesieil M0 OpraHu3aluu
BOCIIMTATEJIbHOU PadoThI C 00y4AKOIIMMHUCS.

Mertoauyeckoe o0ecreueHre mpolecca BOCIUTAHUS 00yUYarOIINXCsl BHICTYAET
OIHUM W3 Ompenensonux (akTopoB BBICOKOTO KadecTBa  00Opa3oBaHUS.
[IpenmonaBarens By3a, JAEMOHCTPUPYS BBICOKHH TPO(ECCHOHATU3M, JSPYIUIIHUIO,
YETKYIO TPAXKJIAaHCKYIO MO3ULINI0, CAMOJUCIMILUINHY, TBOPUECKUN MOJXO0/ B PEIICHUH
npoecCUOHANBbHBIX 3aJlad, B XOAe€ 00pa30BaTEIBHOTO MpolEecca CHOCOOCTBYET
(GhOpMUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipu peanuzanuu OUCHUIUIMHBI TNpENnoAaBaTelb MOMKET HCIOJIb30BaTh
CJIEAYIOIINE METO/Ibl BOCTIUTATEIHLHON paOOTHI:



- MeTOoJbl (OPMHPOBAHUS CO3HAHMS JHMYHOCTU (Oecena, AUCHYT, BHYLICHHE,
MHCTPYKTAX, KOHTPOJIb, OOBSICHEHUE, NpPHUMEpP, CAMOKOHTPOJb, pPAaccKa3, COBET,
yoexaeHue u ap.);

- METOJbl OpPTraHM3alUU JAESITEIbHOCTH U (POPMUPOBAHUS OIbITA MOBEICHUS
(3amanue, OOIIECTBEHHOE MHEHUE, I[earoruyeckoe TpeboBaHHe, MOpYUYEHHE,
MPUYYEHUE, CO3/JaHNE BOCTIUTHIBAIOIINX CUTYALUM, TPEHUHT, YIPAKHEHHE, U 1. );

- METOJbl MOTHBAIIMU JEATEIBHOCTH W TNOBeAeHUS (0A00peHHe, MOOUIPEeHHE
COLIMAJIbHOM aKTMBHOCTH, MOPULAHUE, CO3JaHUE CHUTyallMil ycrexa, CO3/1aHue
CUTYaLU| JIsl SMOLIMOHATBHO-HPABCTBEHHBIX MEPEKUBAHMM, COPEBHOBAHUE U JIp.)

[Ipu peanuzauuu AUCHUIUIMHBI  IpenojaBaTeib JIOJDKEH  YYUTHIBATH
CJIeIyIOIIMe HAalpaBJICeHUs BOCIIUTATEIbHOMN €SI TeIbHOCTH:

I'padsicoanckoe u nampuomuueckoe ocnumanue:

- popMupoBaHKe y OOy4YarOUIMXCSl UETOCTHOIO MHPOBO33PEHHUS, POCCUICKON
UJIEHTUYHOCTH, YBa)KEHHUS K CBOEH ceMbe, OOIIECTBY, TOCY/IapCTBY, IPUHSATHIM B CEMbE U
00IIeCTBE JyXOBHO-HPABCTBEHHBIM M COILIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAIIMOHAJIBHOMY,
KyJbTYPHOMY W HCTOPUYECKOMY HACle[nio, (OPMUPOBAHME CTPEMIICHHS K €ro
COXPaHEHUIO U PA3BUTHIO;

- popmupoBaHue y 00y4aromuxcs aKTMBHON TPa)KIaHCKOM MO3UIIMK, OCHOBAaHHOM
Ha TPAJUIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX M HPAaBCTBEHHBIX LIEHHOCTAX POCCHICKOIO
oOmiecTBa, JJIsi TOBBIIIEHUS CHOCOOHOCTH OTBETCTBEHHO pPEaIM30BbIBATH CBOU
KOHCTUTYLIMOHHBIE 1IpaBa U 00SI3aHHOCTH;

- pa3BUTHUE MPABOBON U MOJIUTHUECKON KyJIbTYPbl 00YJarOIMUXCsl, pacliupeHue
KOHCTPYKTHBHOI'O YYacTHsl B IPUHATHM PELICHUH, 3aTparuBarOlIMX HUX IpaBa U
MHTEPECHI, B TOM YHUCIIE B Pa3IMYHbIX (popMax camOoOpraHu3aluy, CaMOyIIpaBICHHUs,
0O0I1ECTBEHHO-3HAUUMOM J1€ATEIbHOCTH;

- opMHpOBaHME MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TMO3BOJSIIOUIMX  MPOTUBOCTOSTH  AKCTPEMH3MY,  KceHodoOuw,
JUCKPUMHUHALMK [0 COLUMAIbHBIM, PEJIUTHO3HBIM, pacOBbIM, HalUOHAJIbHBIM
IpU3HAKaM, MEXITHUYECKOM U MEKXKOH(EeCCHOHAIbHOM HETEpIUMOCTH, JAPYTUM
HEraTHUBHBIM COLMAIBHBIM SIBJICHHSIM.

Llyxoeno-npascmeennoe gocnumanue:

- BOCIIUTAaHWE YYBCTBAa JIOCTOMHCTBA, YECTH W YECTHOCTH, COBECTJIMBOCTH,
YBXEHUS K POIUTENAM, YUUTENSAM, JIFOJSIM CTapIIEro MOKOJICHHUS;

- bopMHupOBaHME TPUHIUIOB KOJUJICKTHBU3MA M  COJUAAPHOCTH, JyXa
MUJIOCEPIUsl U COCTPaJaHUsi, MPUBBIUKA 3a00TUTHCA O JIIOJAX, HAXOISAIIUXCS B
TPYAHOM KU3HEHHOW CUTYalHH;

- hopMHpOBaHNE COTMAAPHOCTH U YYyBCTBA COILMAIBHON OTBETCTBEHHOCTH IO
OTHOLIEHUIO K JIOJSM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 37J0POBbS, MPEOJ0JIECHHE
IICUXOJIOTUYECKUX OapbepoB MO OTHOLIEHUIO K JIIOJAM C OTPaHUYECHHBIMU
BO3MOXHOCTSIMU;

- popMHpOBaHME SMOLIMOHAIBLHO HACBHILIEHHOTO W JTYyXOBHO BO3BBIIIEHHOTO
OTHOLLIEHUSI K MUPY, CHOCOOHOCTH M YMEHUs IepeaBaTh JAPYIMM CBOM 3CTETUYECKHUNA
OIIBIT.

Kynomyphno-npoceemumenvckoe eocnumanue:

- popMuUpOBaHHE ICTETUYECKON KapTUHBI MUPA;



- hopMHpoBaHNE YBa)KEHUS K KYJIBTYPHBIM IIEHHOCTSIM POJHOTO TOpOAa, Kpas,
CTpaHBI;

- MOBBIIIICHHE MTO3HABATEIHLHON aKTUBHOCTH OOYJarOIINXCSl.

Hayuno-obpazosamenvnoe socnumanue:

- popMHpOBaHHE Yy 00YYAIOIIUXCSI HAYYHOTO MUPOBO33PEHUS;

- hopMHpoOBaHHNE YMEHHUS MTOTYYaTh 3HAHMS,

- hopMHupoBaHNE HABHIKOB aHalW3a W CHHTE3a WHPOpMAIMU, B TOM YHCIE B
npodeccruoHanbHOi 0071aCTH.



BHocumble MI3MEHEHUS] M YTBEPKACHUS HA HOBbIM y4eOHBbIN roJ
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OneHoYHBIE MaTepHaibl MO AUCHUIUIMHE, NMPEIHA3HAYCHHBI JI1 OLCHUBAHUS
pe3yAbTaTOB O0YyUEHHS HA COOTBETCTBHE UHAMKATOPAM JOCTHXKEHUS KOMIIETEHIIUM.

OueHnBaHuE pe3yJbTaTOB OOY4YEHUS MO JUCHUIUIMHE OCYIIECTBISETCS B
pamkax Tekymiero koHTpoJisa (TK) u nmpoMexxyTodHOM aTTecTaluu, MPOBOJUMBIX IO
6abHO-peiiTunroBoit cucreme (bPC).

1.TexHosioruyeckasi Kapra

Cemectp 1
PeiiTuHroBsie nokazaTtenu
o)
. Bl s | Bled Elag | @
25 | EX| £ 3¢ E|ER F B
HaumenoBanue =& 2|/ 5% g2|5% 2/8 | 218
pasacia a B = 2 & = P o g4 g g =
25| =| £z E|5§4 SE|54 E| §3
SRR
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S ¢ FIE | BlHE =
Paznen 1. «OcHoOBBI TK1 15
KJIACCUYECKOH H 15 | 0-15 30 15-30
PENATHBUCTCKON MeXaHUKH»
Tecr 10
OtyeTt no nmabopaTopHO# padboTe 5
(OJIP)
Ompoc o pazzenam (TeMam) 0-10
Pedepar (Pdp) 0-5
Paznen 2. «MousiekyasipHas TK2 20 |0-15 20- 90-35
¢pu3uka u TepMOTUHAMHU KA 35
Tect 10
OtyeTt no nabopaTopHOH padoTe 10
(OJIP)
Ompoc o pazzenam (TeMam) 0-10
Pedepar (Pdp) 0-5
Pazgen 3. «DiieKTpUUECTBO» TKS 20 |0-15 23%_ 20-35
Kontponbhas padora (KHTP) 10
Otuer no naboparopHoit pabote 10
(OJIP)
Omnpoc no pazaenam (TeMam) 0-10
Pedepat (Pdp) 0-5
IIpomexyTouHas aTTecTanus oM
0-45
(3x3amen) 1
B nucemenHoit hopme mo 0-45
owteram




Cemectp 2
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Paznen 4. «MarneTusm» TK4 15 | 0-15 ;50_ 15-30
Tecr 10
Otyet no nabopaTopHoit pabore 5
(OJIP)
Ompoc 1o pazzenam (TeMam) 0-10
Pedepat (Pdp) 0-5
TK 20-
Pazgen 5. «OnTuka» ° 20 |0-15 3(,)5 20-35
Tect 10
OtyeTt no nmabopaTopHO# padboTe 10
(OJIP)
Ompoc o pazzenam (TeMam) 0-10
Pedepar (Pdp) 0-5
Paznen 6. «DnemMeHThI TK6 20
KBaHTOBOH (hr3uku. OCHOBBI 20 |0-15 35 20-35
ATOMHOM U SIIEPHOUN (UBUKIY
Kontponbshas padora (KHTP) 10
Otyet no nabopaTopHOH padoTe 10
(OJIP)
Omnpoc no pazaenam (Temam) 0-10
Pedepar (Pdp) 0-5
IIpomexyTouHas aTTecTanus oM
0-45
(3x3amen) 2
B =
MUCEMEHHOU (popMe 110 0-45
ouneTam

2. OueHOYHbIE MATEPHAIIHI TEKYIEr0 KOHTPOJISA U MPOMEKYTOUHOM aTTecTaluu
[IIkana olleHKH pe3yJbTaTOB OOYUYEHUS M0 AUCHUILIINHE:

YpoBeHb chOpMUPOBAHHOCTH

3amnanu-
Ko 1 Ko 1 POBAHHbIE HHAWKaTOpa KOMI;IGTCHHHH
o o nxKe o
KOMIIC- HNHAUKAT opa pe3y.1'IBTaTLI BHCQKI/H/I Cpe JTHUN HI/ISKI/II/I
CpcaHLCr o

TEHLHUY | KOMIIETEHLIUHA 00ydeHus 1o
gucouiiiae  |oT 85 mo 100/ ot 70 mo 84 | ot 55 10 69| ot 0 10 54




[Ixana onieHnBanus

HEYI0B-
yAOBIIET-
OTJIIMYHO XOpouro JICTBOpU-
BOPUTCIIBHO
TCIBHO
3a4TEHO HE 3aUTEHO
3HATH:
OCHOBHLIE YpoBeHb VYpoBenp | Munumai | YpPOBEHB
busnaeckue 3HAHHUH B 3HAHHUH B BHO 3HAHUH
ABJICHUS U 06’BeMe, 06’I)eMe, JOITYCTUM HUXKE
3aKOHBI; 0C- COOTBETCT | COOTBETCT BIii MHHHMAJI
HOBHEIE BYIOIIIEM BYIOIIIEM YPOBEHS BHBIX
dusnueckue pe- | MPOTPAMM | MIPOTPAMM | 3papyif, Tpe6913aH
JAWYMHBI U KOH- | © €, IMCCT uMeeT i,
CTAHTHI, HX MTOJITOTOBK MECTO MECTO HAMEIOT
onpenenenne u | 6663 HGCKOJg)KO MHOTO MC%TO
00K HErpyOBIX rpyObI
eIMHUIIBI u3Me- | OO0 crpy! HerpyObIX PYyOBIC
CHHS; omuboK OIIMOKH
p ; OImnOOK
YMETh:
ITponemon | Ilponemon | Ilpogemon | Ilpnu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUH
BI BCE BI BCE Bl CTaHIapT
OCHOBHBIE | OCHOBHBIE | OCHOBHBIE€ | HBIX
YMEHHS, YMEHHSI, YMEHHS, 3a/1a4 He
pelIeHbI pelIeHbI pelIeHbI MIPOJCMOH
BCC BCE THIIOBBIC CTPUpPOBA
OCHOBHBIC | OCHOBHBIC | 33/1a4H C HEBI
MPUMEHATDH (pu-
KO 3a/1a49H, 3a/1a9H C HErpyOBbIM | OCHOBHBIE
BBITIOJTHEH | HETPYOBIM | H YMECHHS,
MaTeMaTHYeCKU
i anmapar mou | P BSE u OIIMOKAMH | HMEIOT
OINK-1 OIIK-1.2 p p 3aJaHusd B | omIMOKaMu | , MECTO
pelieHny 3a1a4y
ITOJTHOM : BBINIOJIHEH | IpyObIe
npodeCCHOHAIb
Hoil o0BeMe BBITIOJIHEH | BI BCE OIINOKH
bl BCE 3aaHus,
JIeATEIIbHOCTH
3aJaHUS B | HO HE B
ITOJTHOM ITOJTHOM
o0BeMe, o0Beme
HO
HEKOTOPBI
ec
HeJIoYeTa
MH
BJIAJICTh:
METOaMHU ITponemon | Ilpone- HNmeercs | He npo-
aHalm3a u CTPUPOBAH | MOHCTPU- | MUHHU- JIEMOH-
MOIeTTUpOBa- bl HABBIKA | POBAHbI MaJbHBIA | cTpup
HUS, npu 0a3oBbIC Habop OBaHbI 6a-
TEOPETUYECKOTO | PEIICHUH | HAaBBIKU HaBBIKOB 30BEIE
u HECTaHJAp | IPH JUIST HABEIK
OKCIIEPUMEHTAN | THBIX PEIICHHN | PEWEHUS | 1y,
BHOT'O 3a7a4, CTaHJApTH | CTaHAAPTH pemeHHm
HCCIICIOBAHUS BBINIOJIHE- | BIX 33J1a4, | bIX 3ajad4, e —
IpH PEIICHUN HUU (QU3M- | BBITIOJNIHE- | BBIMIOJIHE- HEIX
3az1a4 YECKUX HUM QU3u- | HUS PU3H- sanas
npodeccuoHanp | 9KCIepu- | YECKUX YECKHX Aad,




HOU MEHTOB, JKCIIEpU- | DKCHEPU- | BBITIOJIHE-
JESITENIBHOCTH 00paboT- | MEHTOB, MEHTOB, HuUs Qu-
KU U 00paboT- | 00paboT- | 3pyeckux
UHTEP- KU U KU U SKCIIePH-
npeTanuyu | UHTEp- UHTEP- MEHTOB,
HX PE3yJib- | IPETALMU | MPETAUUHI | oGnaGoT-
TaTOB 0€3 | UX PE3YJIb- | UX PE3YIb- | ror 1ty
OmMOOK U | TaTOB C TaTOB C Teprpera-
HE/I0OYETOB | HEKOTOPHI | HEKOTOPHI
IIUU UX
MU MU
pe3yibTa-
HeJoYeTa | HeJoyeTa
TOB,
MHU. MU
UMEIOT
MECTO
rpyOsbie
OIIHOKH.

OrneHKa «OTJIMYHO» BBICTABISICTCS 3@ BBIMOJIHCHUE KOHMPOJIbHLIX pabom u
mecmoguvlx 3a0anull 8 cemecmpe 6e3 ouwuboK u Hedouemos, 21yO0Koe NOHUMAaHue U
VYMeHUue NPUMeHAMb Quauyeckue 3aKoHvl OISl peuleHus 3a0ay meopemuyeckoeo,
IKCNEPUMEHMAIbHO20 U NPUKIAOHO20 Xapakmepd, NOaHble U CoOepicameibHbvle
omeemvl Ha BONPOCHL burema (meopemuyeckoe U npaKmuieckoe 3a0anue),

OlleHKa «XOpPOI0» BBICTABIISIETCS 32 BBITIOJHEHUE KOHMPOJIbHBIX pabom u
MmecmoBvlX 3a0aHUll 8 cemecmpe ¢ MUHUMATbHLIMU OUWUOKAMU U HedoYemamu,
NOHUMAHUe U YMeHUe NPUMEHAMb @Quauieckue 3aKOHbl Ol peuleHus 3a0ay
meopemu4ecko2o, IKCNePUMEHMAIbHO20 U NPUKIAOHO20 Xapakmepa, 00CMAamoyHO
NOJHble U codepiicamenibHble OMeemsl Ha 8ONpoCcul buiema (meopemuveckoe Uiu
npakmuieckoe 3a0anue);

OleHKa  «yJOBJIETBOPUTEIbHO BBICTaABIISIETCS 3a  BBIINOJHEHHE
KOHMPOTILHLIX pAOOmM U MecmosblxX 3a0aHull 8 cemecmpe ¢ DOIbUUM KOAUUECTNEOM
OMWUDOK U HeOouemos, MUHUMALbHbIUL HAOOP HABLIKOB BbINOJHEHUS (QU3UUECKUX
IKCNepUMenmos, 0opabomxu u UHmMepnpemayuu uUx pe3yabmamos.

OlieHKa «HEY0BJIETBOPUTEIbHO» BBICTABISIETCS 3a Claboe U HenoaHoe
BBITIOJTHCHUE KOHMPOJIbHLIX pabom 6 cemecmpe U Omcymcmeue MUHUMATbHBIX
HABLIKOB BLINOJHEHUS PUBUUECKUX IKCNEPUMEHMO8, 00pabomKu U uHmepnpemayuu

UX pe3yibmamos.

3. IlepeyeHb O1LIEHOYHBIX CPEICTB
Kparkas xapakTepucTHUKa OLIEHOYHBIX CPEJCTB, MCIOJIb3yEMbIX MPHU TEKYIIEM
KOHTpOJIE YCIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTaluh OOydYarolmerocs 1Mo

JOUCILUILIUHE
HanmenoBanue
OmnucaHue OllEHOYHOI0
OILIEHOYHOTO Kpartkas xapakrepuctrka OlIECHOYHOTO CPeJICTBA cpencTBa
CpeACTBA Y
KonrtponbHas CpencTBo NMpOBEPKH YMEHUW MPHUMEHSTH MOJTYyYEHHBIE Komruiekt




pabota (KutP) 3HaHUS Ui PELICHHs 3aJay ONPEACIICHHOTO THUIIA I10 KOHTPOJIBHBIX

TEME UJIH pa3AeiLy 3aJaHuii o Guseram

Cucrema

Tect (Tecr) MO3BOJIAIOIIAS aBTOMAaTU3HPOBATH npoLeaypy
M3MEpEHUs YPOBHSI 3HAaHUN U yMeHUM oOyyaronierocs

CTaHIapTU3UPOBAHHBIX 3aJJaHuH, KOMILICKT TeCTOBAIX

3aJlaHui

Ilepeuens 3a1annii U
BOIIPOCOB JIJIst

Otuer no BremonHenne — nmabopatopHOit  paboTel,  00paboTka
nabopaTopHOi pe3ynbTaToB  dKcnepuMeHta. OdopmieHHe —OTdYeTa, SATHHTET .
pabote (OJIP) 3alIUTa Pe3yJIbTaTOB J1a00paTOPHOI PabOTHI IO OTYETY A1aGoparopHoi
paboThl, IEpeUeHb
TpeOOBaHUH K OTUETY
Omnpoc no 3HaHUE OCHOBHBIX NOHITUH Ilepeuenn
pasnenam TeMBbl/pa3iena/ AuCIUTUTIHBI ompeieNIeHu i
(Temam) OCHOBHBIX MTOHATHI
TEMBI/ TUCIATUTAHBI
[Iponykr  camocrosATenbHOH  pabOTBI  CTYyJEHTAa,
MPEACTABISIONIMNA  COO0M  KpaTKoe HU3JIOKEHHE B
Pedepat (Pdp) MMCBMEHHOM  BHUJAE  MOJY4YeHHbIX  pe3ynbTaTtoB | Temsl pedeparon

TEOPETUYECKOr0 aHalu3a OIPEIEICHHON HaydHOU
(yuebHO-HCCIIeIOBATEIHCKOMN ) TEMBI

COCTOAT

OHGHOLIHBIG MaTc€purajibl, BBIHCCCHHBIC Ha JK3aMCH, HepequL

nus3 9K3aMCHAIIMOHHBIX OunIeToB C | TCOPETHUICCKUX

OK3aMeH TCOPETUIYCCKUMHA BoIIpocaMu u 3aaHusIMU | BOIIPOCOB U

YMEHHIA.

IMPAKTUYCCKOT'0 XapaKTepa AJId MPOBEPKU MPAKTUUCCKUX | KOMIIJIICKT TUIIOBBIX

3a1ay

4. TlepeyeHb KOHTPOJBbHBLIX 3aJaHMii WM HHbIe MaTepPHAJbI,
HeoOXoauMble [Jisi OUEeHKHM 3HAHWIl, YMEHM M HABBIKOB, XapaKTepU3YyIOIIUX
Tanbl GopMHUPOBAHUA KOMIETEHUMIA B Mpolecce OCBOCHUS TUCHUNIUHBI
[Iposepsemas komnetenius: [Iposepsiemas kommnerenius: OIMK-1, OTTK-1.2

Ilpumep 3a0anus

Has tekymero kourposas TK1:

TecT

Bonpoc

BapuaHm bl omeema

IIpu abGcoJitoTHO HEyHpyrom
yJape BBINOJIHAETCS:

TOJIBKO 3dKOH COXPaHCHUA UMITYJIECA

TOJIBKO 3aKOH COXPAaHCHHA IMOJTHOM MEXaHHYeCKOM OHCPI'Un

TOJIBKO 3dKOH COXPAaHCHHUA MOMCHTA NUMITYJIbCA

N 3aKOH COXPAaHCHUA HMIIYJIbCA, WU 3dKOH COXpPaHCHUIA MOJTHOM
MEXaHUYeCKOM OHCPTUHN

Cuna, JneifctByromas  Ha
TeNo, He coBepuIaeT padoTy,
€CIIN:

CHJIia MapaJljicJIbHAa HAIIPABJICHUIO ICPCMCIICHU A

CHJIa aHTUIIapaJJICJIbHA HAIIPABJICHUIO IICPECMCIICHUS

TCJIO IIOKOUTCA

CWJIa HampaBjieHa TMOoJ TYNbIM VyIJIOM K HaIMpaBJICHUIO
nepeMenieHus

Pannyc-Bekrop,
IIPOBECHHBIN U3 HaYaJIa
KOOPAMHAT B JAHHYIO TOUYKY
II03BOJISIECT ONPEIEIUTh

MECTOHAXOXACHHE TaHHOM TOUKHU

MOJIOKEHHE JAaHHON TOYKU

PaanyC KpUBU3HBI TPACKTOPHUU ABHUIKCHUSA TOYKU

BCKTOPHYIO CYMMY CUJI, TPUJIOKCHHBIX K JaHHOM TOYKe




OTt4er mo s1adoparopHoii padore (OJIP)

VYkazanus o opopMiieHHIO OTUETa K JabopaTopHOi padoTe.

Otuer odopmiseTcss KaXIAbIM CTYACHTOM HWHIANBUAYATbHO H JOJDKEH
coliepKaTh: HOMEp U Ha3BaHWE padOThl, LIeJdb padOThI, 1aTy BHINOJHEHHUS, KPAaTKOE
ONHCAHUE TEOPUM  U3y4aeMOTO0  BOMPOCA, OCHOBHBIE  XapaKTEPUCTHKHU
M3MEPUTENBHBIX MPUOOPOB, 3aMUCH PE3yNbTATOB MPSIMBIX W3MEPEHHIH W pPacdyeToB
KOCBEHHBIX H3MEpPEHUI, OQOpPMIICHHbIE B BHUAE TAaOMHUIIBI, TpaQHUKH MOTy4dEHHBIX
3aBUCUMOCTEH (ecnmu  TpeOYyrOTCs), 3amucCh  BBIYUCICHUN, MNPUBOIAIIUX K
OKOHYATENFHOMY pe3ylbTaTy, pacdeT OIMHOOK W3MEpPeHWd M OKOHYATEIHHBIN
pe3ynabTaT ¢ YKa3aHUEM OIIMOKY U3MEPEHHUsI, BHIBOJIBI.

Bce rpaduku momkHBI OBITH BBITIOJHEHBI Ha MHJUTMMETPOBOH Oymare. [lpu
pacuerax He0OX0IUMO HCIONIb30BaTh eAMHUIIBI crcTeMbl CH.

K xaxpgoii naGoparopHoil paboTe COAEPKUTCA MEPEeYEHb BOIMPOCOB ISl 3AIIUTHI
1ab0paTopHOM pabOTHI.

Ipumep: JlaGoparopnas padora USMEPEHUE YCKOPEHUA CBOBO/JHOI'O
MAJEHNA C IIOMOLIBIO MATEMATHUYECKOI'O MAATHUKA
KoHTposbHBIE BONIPOCHI:

1. KakoB BuJ 3aKOHAa TapMOHMYECKHUX KOJeOaHUi MasiTHUKA?

2. YUrto Takoe koneOaHus? cBOOOAHBIE KoOJieOaHHS? TapMOHHYECKHE KoJieOaHus?
NEPHOAUYECKUE TIPOLIECCHI?

3. Jlaiite ompeneneHus aMIUIMTYAbl, (a3bl, MEpUOJA, YACTOThI, IMKIMYECKOMN
4acTOTHI KOJICOaHMUSI.

4. BoeiBegute (opmynbl Asisi NMEPUOAOB KOieOaHUM NPYKUHHOTO, (PU3UUYECKOTO U
MaTEMaTUYECKOT0 MasiTHUKOB.

5. Kak 3aBucHT Beu4rHa § OT reorpadudecKoi mupoTh?

6. [lpuBenuTe npuMepbl NPAKTUYECKOTO UCTIONB30BaHUS KOJIeOaHNN MasTHUKA.

Onpoc o pasgenam (Temam):

AOGCOTIOTHO TBEP0E TEIIO;

CkopocTts (muddepennuanbaas Gopma);

Yckopenue (muddepeHmnuanbaas hopma);

TanrennuanbHOE M HOPMAIbHOE YCKOpeHUs ((hOpMyIbl);

Bropoii 3akon HeiotoHa (onpenenenue u hopmyna);

Nmmynbe (onpenenenue u Gopmyna);

PaGota (onpenenenue u hopmyna);

3aKOH COXPaHEHUS MOJHOW MEXaHNUYECKOH dHEeprun (omnpeaesieHrue U popmyIa);
3aKOH COXpaHEHUS MOMEHTa UMITyJIbca (ornpeneicHue u Gopmyia);

10 Teopema llTelinepa.

©CoNoOOR~WNE

Pedepar (Pdp)
Tembl pedepaTos:

1. IBmxeHue, kak (hopMma CylieCTBOBaHUS MaTEpPUH;



. 3aKOHBI KHHEMATUKHU MEXaHUYECKOTO ABUKEHUS U CBSA3b MEXIY HUMU;

. [elicTBue cui B 3eMHBIX YCIOBUSAX;

. MexaHnueckoe IBUKEHNE B HEMHEPLUUAIBHBIX CUCTEMAX OTCYETA,

. Tpenue. Ilonp3a 1 Bpe 1IsI MEXaHUYECKOTO IBUKEHUS ;

. 3aKOHBI cOXpaHeHUd - QyHAaMEHTAIbHbIEC 3aKOHBI TPUPOIBI;

. DHeprus — eIMHasi Mepa pa3IudHbIX (POpPM ABMKEHUS U B3AUMOJEHCTBUSA
MaTEepHH;

8. BonHOBBIE ITPOLIECCH B IPUPOJE U TEXHUKE;

9. JIBM>KEHUE TEN B PEANBHBIX CPENaXx;

10. O6 ucropuu pazsutus « Teoprur OTHOCUTEIIBLHOCTHY.

NN Dbk

Ilpumep 3a0anus

Jis rekymero koutpoas TK2:

Tect
Bonpoc Bapuanmur omeema
[IepBoe Hayano | Q=AU+A
TePMOJUHAMUKH st | Q=0
MU30TEPMHUUECKOTO mporecca | Q=AU
MMeEEeT BUJIL: Q=A
[Ipu TETUIONPOBOIHOCTH | IEPEHOCA UMITYJIbCA U3 CII0S B CJION
MPOUCXOIAT IPOLIECCHI: NepeHoca BHYTPEHHEN SHepruu B GOpMe TETIOThI

BBIPAaBHUBAHMSI CKOPOCTEN OIM3IEKAIINX CIOEB
CaMOTIPOU3BOJIBHOTO BBIPABHUBAHUSl KOHLIEHTpAaLUA B CMecH
ra3oB WK IUIOTHOCTEN B XUMUYECKH YHCTBIX ra3ax

uxn Kapro — oOpaTumsrit JIBYX U30XOP M JIBYX H300ap
KpPYroBOH Iporiecc, JIBYX M30TEPM U JIBYX aiuadaT
COCTOSIIIHH U3: JIBYX MU30TEPM U JIBYX U30X0P
JIBYX MU30TEPM U JIBYX M300ap

OTtuer no 1adopatopHoii padore (OJIP)

VYkazanus o opopMIICHHIO OTYETa K Ja00opaTopHOM paboTe.

Otuer odopmisieTcs KaXKIbBIM CTYACHTOM HWHIWBUIYAIBHO U JIOJDKEH
coliepKaTh: HOMEp W Ha3BaHHWE pPadOTHI, 11eJb Pa0OTHI, ATy BHITIOJHEHHUS, KPATKOE
OnHUCcaHue TEOPUM  HM3y4aeMOI0  BOIPOCA, OCHOBHBIE  XapaKTEPUCTUKHU
M3MEPUTENBHBIX MPUOOPOB, 3alUCU PE3YJIbTATOB MPAMBIX U3MEPEHUN U PacuETOB
KOCBEHHBIX HW3MEpPEHHH, OpOpMIICHHBIE B BHJE TaONMUIBI, TpauUKH MOTYyYECHHBIX
3aBUCUMOCTEH (ecnmu  TpeOyroTCs), 3amucCh  BBIYUCICHUW, MNPUBOJAIIUX K
OKOHYATEITLHOMY pe3yJbTaTy, pacueT OIMHMOOK W3MEPEHUH W OKOHYATEIbHBIN
pe3yabTaT C yKa3aHUEM OLIUOKU U3MEPEHUS, BHIBOJIbI.

Bce rpadukm momxHBI OBITH BBITIOJHEHBI HAa MUJUTMMETpPOBOW Oymare. [lpwu
pacueTax HE0OOXOAMMO UCIOJIb30BaTh €AUHUIIBI cucTeMbl CH.

K kaxnoit nmaGopatopHoi paboTe COAEPKUTCS IMEPEUYEHb BOIMPOCOB ISl 3AIUTHI
1abopaTopHOl pabOTHI.



Ipumep: Jlabopatopuas padora OIIPEJIEJIEHUE OTHOIIEHUN MOJISIPHBIX
TEIDIOEMKOCTEH 'A3A METOJOM AIIMABATUYECKOI'O
PACIIMPEHUA

KoHTpoJibHBIE BONIPOCHI:

1) Kakue Buapl TemmoemMkocteld Bam n3BecTHbI?

2) Ot uero 3aBUCHT Teru10eMKOCTb ra3zoB? Ilouemy Cp, > C,?

3) KakoB ¢u3nueckuii cMbICI yHUBEPCAIbHOM Tra30Boi mocTostHHOM R?

4) O0BsicHUTE U3MEHEHHE TEMIIEPATyphl I'a3a B MPOLIECCE ONBITA.

5) OOwscHute, noyemy aauabara MNpU PaCUIMPEHMHM Ta3a CHaJaeT Kpyde, 4eMm
U30TEpMA.

6) Uto Ha3bpIBaeTCs YHUCIOM CTereHed cBoOoapl? Kak 3aBHUCAT OT yuMclia CTEIEHEH
cBobonel Cy u Cp? 3Has y (M3 ombITa), pacCUMTalUTe YHUCIO CTENEeHeW CBOOO/IbI
MOJIEKYJIbI BO3/1yXa.

Omnpoc no pasaenam (remam):

YpaBHEHHE COCTOSTHUS UJIealIbHOTO ras3a (ypaBHeHHe MeHeneeBa-KnamneiipoHna);
3akoH ABOrajpo;

OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KUHETUUECKON TEOPHH;

Cpennsiga kBaapaTudHas CKOPOCTb;

BuyTpenHsis sHeprus AJisi IpoU3BOJILHON Macchl M rasa;

[Tomnas pabota A, coBepiiaemasi ra3oM;

TemnoeMKOCTB,

ITepBoe HaYaIO TEPMOAUHAMUKH;

Pabora B n30TepMHYECKOM IpoIiecce;

10 VYpaBuenue [lyaccona.

CoNoR~LNE

Pedepar (Pdp)
Tembl pedepaTos:

. CTpoeHue BenecTBa ¢ TOYKU 3PEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH;

. Juddy3roHHbIE TPOIECCH B )KUBOW U HEKUBOU MPUPOJIE;

. TermmooOMeH B )KWBOW U HEKUBOU TPHUPO/IE;

. [Ipupona kanmuIApHBIX sBICHUN. KanuspHble ABIEHUS B )KUBOM U HEKUBOU
IPUPO/IE;

. 3aKOHBI TEPMOJAMHAMUKH U UX POJIb B PACCMOTPEHUN PABHOBECHBIX MPOLECCOB;

. Kpucramnn, kak gopma cyiiecTBOBaHUsI MAaTEPUH;

. Cuibl B MEXaHHKE U MOJISKYJISIPHOU (pu3nKe;

. DHTpOMNHUs, KaK QYHKIUS COCTOSIHUS CUCTEMBI;

. Teopema bonpiiMana 0 paBHOMEPHOM paclpeeICHUH SHEPTUU IO CTENEHIM
CBOOO/IBI;

10. Knaccuaeckas cratuctuka boisMana;

AW N
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IIpumep 3a0anus

Juis rekymero kourposas TK3:
KonTpoabnas padora (KHTP)
Tunosele 3a1auu 151 KOHTPOJIBHOM paOOTHI

buner 1

1.

JIBe Tupu ¢ MaccamMu 2 KT M 3 KI' COSIMHEHBI HUTHIO U MEPEKUHYTHI Yepe3 OJIOK.
HaiiT yckopeHue, ¢ KOTOPBIM JIBIXKYTCS TUPH M CHITY HATSDKCHUS HUTH. TpeHHeM
U Maccoi 0J10ka npeHeopeyb.

. UneanvHas TeruioBast mamuHa KapHo coBepiaer 3a oauH 1uki padoty 4 = 2,94

k/[>k u oTmaer 3a MUK XOJOAWIBHUKY KoJudecTBO TeroTel Q2 = 13,4 xJ[x.
Haiitn K.11.1. MamuHEL.

. Pacctostnue mexay 3apsgamu +8 HKn u -6 HKnm paBHo 40 cm. Beruucnuth

HAIpPSOKEHHOCTh W TOTEHIMAN TOJIE B TOYKE, JIEXKAIIeW MocepeuHe MEXIy
3apsiIamMu.

. JIBa 3apana mo = 10° Kn kaxnaelii Haxonarca Ha pacctossHuM 50 cM JIpyr oOT

npyra. Kakyro paboTy HY)KHO COBEPIINUTh, YTOOBI COJTU3UTH UX IO PACCTOSHUS 5
cMm?

. Konnencatop emkocteto 2 MK® 3apspkeH 1o Hanpspkenus 20 B. Kakoit 3apsin

OyZeT Ha O0KJIaJKax 3TOro KOHJEHCATOPA, €CIU K HEMY MOJIKIIOYUTh NapayljIeIbHO
JIpyro KOHAEHCATOpP €MKOCThi0 8 MK®D, 3apspKeHHBIM 10 HampsbkeHus 32 B.
CoenuHeHbl 00KIaIKU KOHACHCATOPOB, UMEIOIINE Pa3HOUMEHHbBIE 3aPsi/IbI.

buner 2

1.

2.

[lap maccoit 1,5 kr kaTuTCs 0€3 CKONBKEHUS MO0 TOPU3OHTAIBHONW IIOCKOCTH CO
CKOPOCTHIO 5 M/c OnpeaenuTh KHHETUUECKYI0 YHEPTHIO I1apa.

Omnpenenure Harboyiee BEPOSATHYIO CKOPOCTh MOJICKYJI Ta3a, IMIIOTHOCTh KOTOPOTO
npu pasnenuu P = 40 kIla cocraBut 0,35 kr/m>,

. IBa mapuka ¢ maccamu m = 0,1 r KaXAblii MOJABEHICHBI B OJJHON TOYKE HA HUTAX

nuHoi 20 oM kaxaas. [lomyduB olMHAKOBBIN 3apsijl, APUKH PA3OILIUCH TaK, YTO
HUTH 00pa3oBanu yroi 60°. HaiiTu 3apsj KaxmIoro mapuka.

. Ilapuk maccoii 40 wmr, 3apsoxeHHBIH 10 3apsga =10° Kn apmxercs co

ckopocthio 0,1 m/c. Ha kakoe paccTosHHEe MOXXET NPUONIU3UTHCA MIAPUK K
T0JI0KUTEILHOMY TOYeUHOMY 3apsmy 01 = 2 -107° Kn?

. Kongencatop emkocteio (i 3apsokeH g0 Hampspkenuss U;= 100 B. Tlpu

napajuieIbHOM MOAKIIOUEHUH 3TOr0 KOHJEHcAaTtopa K He3apsikeHHOMY ¢ Co =15
MK®, BoIbTMETp Mokazain oouiee Hanpsixenue U = 20 B. Haiitu Ci.

buner 3

1.

2.

Kakoe paBimeHue co3mgaer KOMIIpECCOp B KPACKOIYJbTE, €CIU CTPYSA JKUAKOU
KpAcKM BBITEKAET U3 HEro co ckopocThbio 20 M/c. ITnotHocTh Kpacku 800 kr/m3,
Macca m = 10 r kucimopoaa HarpeBaerca oT Temnepatypsl T1 = 323 K no
temmepatypsl T2 =423 K. Haiitn m3menenue sHTpornmm AS, ecnu HarpeBaHUE
MIPOUCXOJUT M300apUUYECKHU.



3. Paccrosinue mexnay 3apspamu (1= 180 vKn u q2=720 aKn paBao 60 cm
OnpenenuTs TOYKY Ha NPSIMOM, MPOXOASLIEH 4epe3 3apsibl, B KOTOPOU HYKHO
MIOMECTHUTh TPETUH 3aps]l, YTOOBI BCSI CUCTEMA HAXOIUJIACh B PABHOBECHH.

4. HaiiTi SHEPrHIO CHCTEMBI TpEX OJMHAKOBBHIX TOYEYHBIX 3apsanoB mo q = 10° Ku,
PACIIOJIOKEHHBIX B BEPIIMHAX PABHOCTOPOHHETO TPEYTOJIbHUKA CO CTOPOHOM 3 CM.

5. Ilromans MmIacTUH IIOCKOrO BO3AYLIHOTO KOHaeHcaTopa 1,1 cM? , 3a30p Mexmy
HUMH 3 MM. OHeprus 3apsbkeHHoro KosueHcaropa | mMx/lx. [lo kakxoro
HaIIPSKEHUs 3apsKEH KOHIeHcaTop?

OTt4et mo saboparopHoii padore (OJIP)

VYkazanus mo opopMIIeHHUIO OTUETa K JabopaTopHO padoTe.

Otyer odopmisSIETCS KaXIbIM CTYJACHTOM HWHAWUBUIYAJbHO U  JIOJKEH
COJIepKaTh:
HOMEP U Ha3BaHUE PaAOOTHI, 11eJIb PabOTHI, JATy BBITIOJHEHHUS, KPATKOE OIHCAHUE
TEOPUH M3Yy4aeMOTO BOIPOCA, OCHOBHBIC XapPaKTEPUCTHKH HU3MEPHUTEIBHBIX
npuOOpOB, 3alUCH PE3YIbTATOB TMPSAMBIX HU3MEPEHUH W PacYETOB KOCBEHHBIX
u3MepeHui, opopMIIeHHbIE B BUJIC TAOIHIIBI, TPapUKH MOJYyUYEHHBIX 3aBUCUMOCTEH
(ecmm  TpeOyrOTCS), 3aMUCh BBIYUCICHUN, NTPUBOASAIIMX K OKOHYATECIBHOMY
pe3yibTaTy, pacdyeT omuOOK U3MEPEHUN U OKOHYATENIbHBIM Pe3yJIbTaT C YKa3aHUEM
OIIMOKHU U3MEPEHHUS], BBIBOIBI.

Bce rpaduku moimKHBI OBITH BBIMOJIHEHB HA MIULTUMETpoBOM Oymare. [lpu

pacdeTrax He0OX0IMMO UCIIOJIb30BaTh €AMHUIIBI cucTeMbl CU.
K xaxmoii maboparopHoil paboTe COAEPKUTCSA TMEpeYeHb BOIPOCOB JJIs 3AIIUTHI
71a00paTOpHOM pabOTHI.
IIpumep: Jlabopatopnas pabora [ PAJIYPOBKA I'AJIbBAHOMETPA
KoHTpoabHbIE BONIPOCHI:
1. Uto o3HavaeT mporpaayupoBaTh mpubdop?
2. Chopmymnupyiite npasmia Kupxroda.
3. Crpenka rampBaHOMETpa CTOMT Ha HYJIEBOM JeleHMM IKaibl, korma R =0.
JlokaxuTe 3T0, MPUMEHUB BTOpoe mpaBuiio Kupxroda.
4. UTo HYXXHO CHIeNaTh, YTOOBl OTKJIOHUTH CTPENIKY TaIbBAHOMETpA J0 MPEAeIbHOTO
3HAUEHUS MIKAJBI, €CITM OHA Ty/a HE OTKJIOHHIJIACH MTPU MaKCUMalbHOM 3Ha4eHHH R?
5. I'me Oynet HaxoaMThCs cTpenka mpubdopa, ecau R1 = Ra =0, a R # 0?7 Uto moxer
MPOU30UTU C TAJIbBAHOMETPOM B TOM ciyvae, eciau DJIC ucToyHuKa - JOCTATOYHO
OombIas BeuuuHa?

Onpoc mo pasagenam (temam):

1. Ilpomomxute OMpe/IeIICHUE: «IJEKTPOCTATUYECKUM nojeM
HABBIBACTCS -+« +. v vt ete ittt et et e et et e et e et et et e et e et e e e e et eneenneeeaaas »;

2. llpomomxure omnpenenenue: «HamnpsykeHHOCTbIO — DJIEKTPUYECKOTO  MOJIS
S 1) 81 10 (03 »;

3. Kak HanpaBieH BEKTOp HANPSIKEHHOCTH 3JIEKTPUUYECKOTO MOJIsi?
4. 3axod Kynona (popMysa u BXOASIINE B HEEC BEJIUYHUHBI);
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CBsI3b BEKTOpA HANPSHKEHHOCTU E 3JIEKTPUYECKOTO MOJIA ¢ MOTEHIUATIOM O,
Onektpudeckuid Tok. Cuia U IIIOTHOCTh TOKa;

3akon Oma (Bce BapuUaHThI);

Pabota u MmontHocTh TOKa. 3akoH [xoyns-JleHna;

1-e u 2-e npasuiia Kupxroda s pa3BeTBIECHHBIX LENEH;

Pedepar (Pdp)
Tewmbl pedepaToB:

o wpbE

o

8.

9.

DIIEKTPUUECKHUE SIBIICHUS B IPUPO/IE;

HcTtouHnky TOKa U raJiIbBAHUYECKHUE DJIIEMEHTBHI,

Teopust MakcBeria u ee BIUSHUE HAa pa3BUTHE (PUBHKU;

MN3oTponHbie 1 aHU30TPOIIHBIE TUAIEKTPUKU. CErHETORIEKTPUKH;

[IpoBogHuku. fIBIIeHME JJIEKTPOCTATUYECKOM HHAYKIUU. Pacmpenenenue
M30BITOYHOTO 3apsiJia B 3apPsSHKEHHOM MPOBOJHUKE. JKpaHbl. 3a3eMIICHHE;
OCHOBHBIE 3aKOHBI IOCTOSIHHOT'O TOKA;

Tox mpoBoguMocTH B MeTamiaX. OCHOBBI KJIAaCCHUUYECKOW JJIEKTPOHHON TEOpHUH
3JIEKTPONPOBOIMMOCTH METAJIIOB,;

3akon Jxoyns-Jlenna B guddepeHnmansHOl M UHTETpaibHOM (popmax. 3akoH
Bunemana-®panua;

CBepXmpoBOAUMOCTb;

10.DOnexkTpudeckuil TOK B Trazax. JJIEKTPOIPOBOJHOCTh ra3oB. MoHuzamus mMoiekynt

razoB. HecamocTosTeNIbHBIM Ta30BBIN pa3psan. VﬂapHa;I HOHU3alusg Ta30B.
CaMOCTOSITENIbHBIN Ia30BbIN pas3piad U €0 THUIIBL. Fa30pa3p5mHa51 Iia3ma.

Ilpumep 3a0anus

Jas Tekymero kourposst TK4:
Tect

Bonpoc Bapuanmer omeema

WHIyKIMOHHBIA TOK — TOK, | BpAllaeTCs B JJIEKTPUYECKOM I10JI€
BO3HUKAIOIIWI B 3aMKHYTOM | HAaXOJHUTCS B MATHUTHOM I10JIC
MIPOBOAAIICM KOHTYpPEC, €CJIH | HAXOJUTCS B ICPEMCHHOM MAarHUTHOM IOJIC

KOHTYD: HaXOAMTCA B QIEKTPUYECKOM I10JIE
MarHuTHbII IOTOK  4Yepe3 | ONPEIEAETCsl TOKaMU, IEPECEKA0IIMMU TOBEPXHOCTD
IIPOU3BOJIBHO 3aMKHYTYIO | OIPEJEIIAETCS BHYTPEHHUMH KPYTOBBIMH TOKaMU
IIOBEPXHOCTH: ONPEJEIIACTCS BHEIIHUMH TOKaMU

pPaBEH HYIIO
Hamnpasnenue cuisl, [IPaBOTr0 BUHTA
JNEUCTBYIOLIEN HA TOK CO OypaBuMKa

CTOPOHBI MArHMTHOT'O ITOJIA JIEBOM PYKH
HaxXOo4UTCs IO MpaBUILy: HpaBOfI PyKH




OTt4er mo s1adboparopHoii padore (OJIP)

VYkazanus o opopMIieHHIO OTUETa K JabopaTopHO padoTe.

Otuer odopmiseTcs KaXKIbIM CTYACHTOM WHIAWBUIYAIBHO | JOJDKEH
COJIEPIKaTh:
HOMEp W Ha3BaHUE palOTHI, IEeJb PadOTHI, ATy BBHITIOJHEHUS, KPATKOE OIMHUCAHUE
TEOpPUM M3y4aeMOro0 BOIPOCA, OCHOBHBIC XapaKTCPUCTUKH HU3MEPUTEIBHBIX
mpuOOPOB, 3alUCH PE3yJIbTATOB TPSIMBIX H3MEPEHUH U PACUETOB KOCBEHHBIX
U3MEpeHU, oPOpMJICHHBIC B BUJE TAOIUIIBI, Tpa(UKH MOTYUYEHHBIX 3aBUCUMOCTCH
(ecmn  TpeOyrOTCs), 3amKMCh BBIYUCICHHWH, MPUBOASIIUX K OKOHYATCIHBHOMY
pe3yNbTaTy, pacueT OMMOOK M3MEPEHUN W OKOHYATCIIBHBIA PE3yNbTaT C yKa3aHUEM
OIIMOKH U3MEPCHHUS, BBIBOIBI.

Bce rpadmku m0DKHBI OBITH BBIMOJIHEHBI HA MIULTUMETpOBOH Oymare. Ilpwu
pacderax He0OXOMMO UCIOJIb30BaTh ¢AMHUIIBI cucTeMbl CH.
K kaxmoit mabopaTopHOil paboTe COICPKUTCS TEpeYeHb BOMPOCOB IS 3alUTHI
71a00paToOpHOU pabOTHI.
Ipumep: JlaGoparopuas paGora OIIPEAEJIEHUE T'OPU3OHTAJIBHOU
COCTABJUIOIEN WHAYVKIIMA MATHUTHOI'O TIOJS 3EMJIU U
I[MEPEBOIHOI'O MHOXWTEJIA TAHI'EHC-I' AJIbBAHOMETPA

KoHTposbHBIE BONIPOCHI.

1. Yto Takoe MHAYKLHS MarHUTHOTO TOJISI?

2. lloueMy MarHWTHasi CTpEJKa OTKJIOHSETCS NPU NPOMYCKAHUU TOKa 4Yepes
KaTYyIIKY?

3. Jlns uero B Hawaie paOOThl HEOOXOJWMO YCTAaHOBUTH KATYyIIKY TaHIEHC-
rajbBaHOMETpPA B INIOCKOCTH MAarHUTHOTO ME€pUInaHa 3eMiin?

4. Kak HampaBjI€HO MAarHUTHOE T0JIE B IIEHTPE KPYTOBOT'O MPOBOJHHUKA C TOKOM?

5. llouemy HampaBieHHE OTKIOHEHHUS CTPEJIKA MEHSETCd NPU H3MEHEHUHU
ITOJIIPHOCTU TOKA KaTYIIKU?

Onpoc o pasaenam (Temam):

1. Ilo xakomy mpaBUIy HAXOJIWUTCS HANpPaBICHHE BEKTOpPAa MHIYKIIMH MarHUTHOTO
mmoJisa?

2. Cuna Awmmepa. [lo kakomy npaBuTy HaXOAUTCS HAMpPaBIeHUE CUIIBI AMriepa?

3. 3akon bwuo-Camapa-Jlamnaca. CBsi3b HaNpsSKEHHOCTH MAarHUTHOTO TIOJS C
MAarHUTHOW WHIYKIIUEH.

4. Marnuthsiii notok. Teopema ["aycca ajist MArHUTHOTO TOJIS;

5. Cuna Jlopenua. [To kakoMy mpaBuily HaXOJUTCS HanpaBiaeHue cuiibl JlIopeHua?

6. 3akoH ’JeKTpOMarHuTHOM MHAYKIuU Dapanes;

7. Camounaykuus. THAYKTUBHOCT®;

8. DHeprust MarHUTHOTO TIOJIS;

9. VYpaBHeHuss MaxkcBemna Jyisi 3JIEKTPOMArHUTHOTO mojs (muddepeHnmnansHas u

UHTErpajibHble ()OPMBI);
10. KonebarensHbiil koHTYpP. @opmyna TomcoHa.



Pedepar (Pdp)
Tembl pedepaTos:

1.
2.

10.

Yckoputenu 3apsHKeHHBIX YacTull. MaraeTpoH. Macc-CrieKTpoCcKoIus;

3aKOH MOJIHOTO TOKA U ero npuMeHenue. Teopema ["aycca 11t MATHUTHOTO TOJIA;
Tumnel MarHeTukoB: Jua- W napa- MarHeTUku. COOTHOIIEHHE MEXIY
MOSIBJICHUSIMU JIMa- U Mapa-MarHUTHBIX CBOMCTB BEILIECTBA,;

@®eppomarnetusM. Touka Kropu. MarnutHeii ructepesuc. lIpumeHenus
beppoMarHeTUKOB;

KBantoBass mpupoma  ¢eppomarHerusmMa. MexaHW3M  HaMarHUYUBaHUS
(deppomarseTuka,

SIBneHne SJIEKTPOMAarHUTHOW WMHAYKIUH: 3.4.C. MHAYKUMU. [IpaBuio Jlenua.
OCHOBHOI 3aKOH 3JIEKTPOMarHuTHOM MHAYKIUU (3akoH Dapanes-Jlenna.);
Onextpuueckuid  konebOarenbHbli  KOHTYp. CBoOOonHble  KoyieOaHUs B
3JIEKTPUYECKOM KOHTYPE;

IlepeMeHHBIN DSIEKTPUUYECKU TOK. XapaKTEPUCTUKU MEPEMEH-HOTO TOKa.
Mo1HOCTh TOKA;

BonHoBoe ypaBHeHUE I DJIEKTPOMArHUTHOM BoOJIHBL. OOBEeMHas TUIOTHOCTH
SHEPTUU AJIEKTPOMArHUuTHOTO noJis. [lotok sneprun. Bexrop [1oliHTHHrA;

[Ilkana »MEKTPOMArHUTHBIX BOJIH. Paguo4yacTOTHBIA M ONTHYECKUW JUana3oH
3JIEKTPOMArHUTHBIX BOJIH.

Ilpumep 3a0anus

s tekymero kourposs TKS:

Tect

Bonpoc Bapuanmer omeema

Vron MCXKAY IIIIOCKOCTAMU

MIPOITYCKaHUs IBYX | yBEIMUYHUTCS B 2 pasza

MOJIIPU3aTOPOB paBeH 45°.
Ecnu yron yBenuuuth B 2
pasa, TO HMHTCHCHBHOCTh
CBETa, IMPOIICAIIEIo Yepes
00a mosspu3aTopa

yMEHbIIUTCS B 4 pa3a
CTaHeT PaBHOM HYIIO
YMEHBILIUTCS B 2 pa3a

Yron manenuss syda Ha | 0,71. (OTBeT yka3arh ¢ TOUHOCTHIO /IO COTHIX)

TpaHUIly JABYX Cpel paBeH
45°,
60°,
OTHOCHUTEINIbHBIM TOKa3aTeNb
MIPEJTOMIICHHUS COCTABIISET

Yyrojg TMpeloMJIEHUs -
npu 9TOM

ITpu mepexoie cBera u3 HaIpaBJICHHUE PACIPOCTPAHEHUS
BaKyyMma (BO31lyX) B KaKyro- CKOPOCTBL pacIpoOCTpaHEHHUS

MO0 ONTHYECKU JUIMHA BOJIHBI

IpO3padHyIo cpeny (Bomy, JacTOTa KoJieOaHUH B CBETOBOI BOJTHE

CTEKJIO) OCTaeTcs
HEU3MEHHOM. ..




OTt4er mo s1adboparopHoii padore (OJIP)

VYkazanus o opopMiieHHIO OTUETa K JabopaTopHOi padoTe.

Otuer odopmisieTcs KaXIbIM CTYAEHTOM HWHIUBUIYAIbHO U  JIOJDKEH
coJiepKaTh:
HOMEpP M Ha3BaHUE paboOThl, LIeJb PabOTHI, ATy BHINOJHEHHUS, KPAaTKOE ONMUCAHUE
TEOPUU HM3y4aeMOro BOIPOCAa, OCHOBHBIE XapaKTEPUCTUKU HU3MEPUTEIbHBIX
npuOOpOB, 3alUCH PE3YyJbTATOB MNPAMBIX H3MEPEHUH U PAaCUETOB KOCBEHHBIX
M3MEpEeHU, opOopMJICHHBIE B BUJE TAOIUIIbI, TpadUKH MOTYYEHHBIX 3aBUCHUMOCTEN
(ecniu  TpeOyroTCs), 3amUCh BBIYUCICHUH, MPUBOASIIUX K OKOHYATEIbHOMY
pe3ynbTary, pacuer OmMMOOK M3MEPEHUN W OKOHYATENIbHBIA PEe3yNbTaT C yKa3aHUEM
OLLIMOKU U3MEPEHMS], BBIBOIBI.

Bce rpaduku n0oKHBI OBITH BBIMOJHEHBI Ha MUJUIMMETpoBoi Oymare. [Ipu
pacueTrax He0OX0IUMO UCIOJIb30BaTh eAUHUIIBI cucTeMbl CH.
K kaxmoit maGopatopHoil paboTe COACPKHUTCS IMEepeueHb BOMPOCOB JUIS 3aIllUThI
71a00paTOpHOU pabOTHI.
IMpumep: Jlaboparopnas padora [IPOBEPKA 3AKOHA MAJIFOCA

KoHTposbHBIE BONIPOCHI.

1. Kakoil cBeT Ha3bpIBa€TCS IIOCKOMOISIPU30BAHHBIM ?

2. B 4eM cOCTOHUT SIBJICHHE JBOMHOTO JIy4EeTIPEIOMIICHHUSI ?

3. Uro Takoe ontudeckas och? Kakue IIIOCKOCTHM B KpPHUCTaJUIE Ha3bIBAKOTCS
TJIABHBIMU ?

4. ChopmynupyiiTe 3aKOHBI OJISPU3ALUH.

5. Ykaxure cnocoObl NOTyYEHUsI MOJISIPU30BAHHOTO CBETA.

Onpoc o pasaenam (Temam):

EctecTBeHHBIN 1 MONISPU30BAHHBIN CBET;

3akon Mamtoca. 3akon bproctepa (hopmyibn);

WNuTtepdepenus, yciaopue HHTEp(PEpEHIINOHHBIX MAKCUMYMOB;
Hudpaknus. YciaoBue n1udpakIMOHHBIX MAKCUMYMOB,;

Jucnepcus u ee MposIBIICHUS,;

TemioBoe U3y4yeHUE.

AOGCOIOTHO YEPHOE TEJIO.

3akon Credana-bonbimana.

. 3akoH cMelieHus Buna.

10. ®oroaddexr. YpaBueHue DifHmITeiHA JuTsl BHENTHETO (hoTodddeKTa.

©CoNoOR~LNE

Pedepar (Pdp)
Tembl pedepaTos:

1. Tlonocsl paBHo#l TonmuHbl. Konbia Hetotona. Ilpumenenne nnrepdepenimm B
TEXHUKE.
2. JlucnepcuoHHbI criekTp. [I[pumenenne qucrnepcum.
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[onapu3anus cBeTa Ipu €ro OTPAKEHUH U MPETOMIICHUU.

[lomHoe (BHyTpeHHee) oOTpaxeHue cBera. lIpenenbHbId yroa MOJHOTO
oTpaxxeHus. CBETOBOJIBI.

Bpamenue nmockoctu nongpusaumu.  [lomgapumerpusa. Ilpumenenune u
UCIIOJIb30BaHKE MOJISPU3ALNN B HAPOJIHOM XO35IHCTBE.

[Ipumenenue BHentHero Gotodpdexra B TEXHUKE.

Buytpennuit ¢oto3hPext u ero npuMeHeHusl.

HaBnenue cBeta. KBantoBoe 00BbsICHEHNE JaBICHUS CBETA.

doroad ekt B noaynpoogHukax. Ipdexrt Hembepa.

.HOJBIpI/ISaI_[I/ISI npu HOPOXOKIACHUN CBCTA YCPC3 HCKOTOPBIC KPUCTAJIIBI. 3aKkoH

Maroca.

Ilpumep 3a0anus

s texkymero kourpossi TK6:

Tunosble 3a1aun 711 KOHTPOJIHHOM pabOTHI.

buner 1

1.

3.

4.

HaiiT MarHuTHBIN MOTOK Yepe3 IJIONMIA/h MONEPEYHOr0 CeueHUs Kartymku (6e3
Cep/ICUHMKA), UMEIOIICH Ha KaXXJOM CAaHTHUMETpPE JJIMHBI n = 8§ BUTKOB. Pamuyc
cojieHoua I = 2 c¢M, cuia Toka B HeM | = 2A.

[Tydgok Genoro cBeTa majacT HOPMAJbHO Ha CTEKISHHYIO IUIACTHHKY, TOJIIHMHA
kotopoii 0=0,4mkm. Ilokasarens mpemomiieHus crekia N=1,5. Kakue IIuHBI
BOJIH, JIeXKAlllMe B TpelaesiaXx BHAUMOTO crekrpa (OT 4-10* nmo 7-10* MM),
YCUJIMBAIOTCSl B OTPaKEHHOM Iyuke? YacTulia HaXoAuTCsl B MOTCHIUAIBHOMN siM€
mpuHON | ¢ 6ECKOHEYHO BBICOKMMH CTEHKAMH B OCHOBHOM COCTOSHHMH. HaiTn
BEPOSATHOCTh HAXOXKICHUS YacTUIlbl B nHTepBae 1/4 < x <I1/2.

HaiiTu monHyro »HEpruio, MOMEHT HMIYyJIbCa DJECKTPOHA M €ro BO3MOXXHBIE
IPOCKIIUU B BO30YKIEHHOM COCTOsHUHU 30 B aTOMe BOJOpOa.

Haiiti nedekt macc, SJHEPTHUIO CBS3U U YACIBHYIO YHEPTHIO CBSI3HU sJIpa a30Ta.

buner 2

1.

JIBe KaTymkd HaMOTaHbl Ha OOmUKA cepAedyHUK. HailTm wuX B3aUMHYIO
WHJYKTUBHOCTB, €CJIM MPU CKOPOCTH U3MEHEHUM CUJIbl TOKA B NEPBOM KATYIIKE
dl/dt = 3A/c Bo BTOpO# KaTymke nHAYKTHBHOCTH HHAyIHEpyeTcs DJIC 2= 0,3B.
Berancnute paguychel nepBbIX IATH 30H PpeHens s ciaydasl IUIOCKOW BOJIHBL.
PaccrosiHue OT BOJTHOBOM MOBEPXHOCTHU 10 TOYKHM HaOMIoAeHHs paBHO 1Mm. J[mnHa
BonHbEI A=5-10"M. ®oton ¢ sHeprueit 0,51 M>B B pe3ybTaTe KOMITOHOBCKOTO
paccesHus oTknoHuncsa Ha yron 180° .Onpenenuts J0M0 SHEPrUK B HPOLIEHTAX,
OCTaBIIIYIOCS Y PACCESTHHOTO (JOTOHA.

HaiiTn monHyro 3HEpPrur0 ¥ MOMEHT HMMIYJbCa 3JEKTPOHA B BO30YKIACHHOM
COCTOSIHMM 3p B aTOME BOJOPOJA.

Haiitu sHeprur0 W UIMHY BOJHBI (DOTOHA, HUCIYCKAaEMOro MpH TNEepexojie
3JIEKTPOHA B aTOME BOAOPOJIa CO BTOPOr0 3HEPreTUUECKOr0 YPOBHS HA NIEPBBIN.



buner 3

1. HampsiKeHHOCTh MarHUTHOTO TMOJII B IEHTPE KPYrOBOTO BUTKAa C MarHUTHBIM
MOMEHTOM Pm=1,5 AM? pasua 150 A/m. Onpenemure: 1) paguyc BUTKa; 2) cUIy
TOKa B BUTKE.

2. CKOJIBKO IITPUXOB Ha 1MM JJIMHBI UMEeT AU(paKIIMOHHAs PEILIETKa, €ClIU 3eIeHast
muaus prytn (A=5461A) B cnekTpe mepBoro mopsaka HabGIOAaeTcs MOJA YoM
0,33 paauan?

3. Vron paccesnus QoroHa c¢ sHeprueii 1,2 MoB mHa cBoGomHoMm snektpone 60°
Haiitu sHepruto paccesHHOro (hOTOHA U 3JIEKTPOHA OTAAYH.

4. 3a xakoe BpeMs pacnaercs 1/4 HauyaabHOTO KOJMYECTBA fAJIEp PaJAUOAKTUBHOIO
HYKJIWJIa, €CJIU NIepUO/I ojypacnaaa 24 yaca?

OTt4et mo sadoparopHoii padore (OJIP)

VYkazanus no opopmMIIeHHIO OTYETA K JaOOpaTOpHOIl padoTe.

Otyer odopmIsIeTCs KaXIbIM CTYJACHTOM HWHAWBUIYAJbHO U JIOJKEH
COJIEpKATh:
HOMEP U Ha3BaHWE PaOOTHI, 11eJIb PabOTHI, JATy BBHIMOJHEHUS, KPAaTKOE OMHCAHUE
TEOPUM H3Y4a€MOTO BOIPOCA, OCHOBHBIC XapPaKTEPUCTUKUA HU3MEPUTEIbHBIX
npuOOpOB, 3alUCH PE3YIbTATOB TMPSMBIX HU3MEPEHUNW M PacueTOB KOCBEHHBIX
u3MepeHuit, opopmiieHHbIE B BUAE TaONHIIbI, TpadUKH MOJYYSHHBIX 3aBUCUMOCTEH
(ecnmu  TpeOyroTCs), 3amUCh BBIYUCICHHUH, MPUBOASIIUX K OKOHYATEIHHOMY
pe3ynbTaTy, pacuer OMMOOK M3MEPEHUN W OKOHYATENIbHBINA PEe3yNbTaT C yKa3aHHUEM
OLIMOKU U3MEPEHMS, BBIBOIBI.

Bce rpaduku moimKHBI OBITH BBIMOJIHEHBI HA MILTUMETpoBOM Oymare. [lpu
pacueTrax HeoOX0IUMO UCIIOJIb30BaTh eIMHUIIBI cucTeMbl CH.
K kaxmoir maGopatopHOoil paboTe COACPKHUTCS IMEPEUYEHb BOIPOCOB VIS 3aAIUTHI
71a00paTOpPHOM pabOTHI.
Mpumep: JlaGoparopuas pa6ora BHEIITHUN ®OTODDDEKT
KoHTposbHbIE BONPOCHI

1. Yro Takoe ¢oton? Hanmumure hopMysbl €ro XapakTEPUCTHK;

2. Jlatite hopmynrpoBKy BHemHETo GoTtorddexra;

3. Uro mpoucxoaut ¢ (GOTOHOM, TAAAIONIIM Ha TPAHUILy METaJlIa;

4. YUTo TpOUCXOAUT C DJICKTPOHOM B MeETaie IMOCJIE €ro B3auMOJICUCTBHS C
dboToHOM?

5. Uto Ha3biBaeTcsa paboToil Beixoga? Ubsi 3TO XapakTepucThKa?

6. JlaiiTe onpenenenne KpacHo# rpaHuiisl porodddexTa;

7. UTO Takoe TOK HaCBIIIECHUS ?

8. 17151 4ero Hy»KHO 3amuparoliee HanpsKkeHue?

Omnpoc o pasaenam (Temam)

1. Yro Takoe BoyiHBI A€ bpoiinsa?
2. Dddexr Komnrona. PaccesHHBII (GOTOH U IEKTPOH OTIa4YN?



3. TyHHenbHbIN 3P DEKT;

4. CtpoeHue aToMa BOJOPOAa. DHEPreTUYECKUEe YPOBHH;
5. bo3onbl 1 ®epMUOHBI — UTO K HUM OTHOCUTCA?

6. Iloctynatsl bopa;

[. DnexTpoHHAs U IbIPOYHas IPOBOAMMOCTb;

8. CaolicTBa aTOMHOTO S/Ipa;

9. Ilepuon nmonypacmnana. YpaBHeHUS o- U [3-pacmaios;
10. edexT Macchl.

Pedepar (Pdp)

Tembl pedepaTos:

Hwh e
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O¢ddext BaBunopa-UepeHkoBa 1 ero NpUMEHEHHE B SIICPHON (PUBHKE;
K ucropun otkpeitus 3gdexkra Komnrona;

SIBnenue ceepxmpoBogumMocTu U 3Pdekt Kymnepa;

Hudpakuys peHTreHOBCKUX JIy4eil M €€ NMPUMEHEHHE B PEHTTEHOCTPYKTYPHOM
aHaJIM3€ U PEHTT€HOBCKOM CIIEKTPOCKOIHY;

['onorpadus — UCTOpUSt OTKPHITUS U €€ TPUMEHEHUE;

S nepHblii MATHUTHBIA PE30HAHC U €r0 IPUMEHEHUE B TEXHUKE;
[IpoGnembl s1epHOM SHEPTETUKU HA COBPEMEHHOM JTarle;

ATOMHas U A7EpHAs SJHEPreTUKA CErOHS U 3aBTpa;

SnepHble peakuuy B HAYKE U TEXHUKE;

[Ipo6eMbl TEPMOSIEPHOTO CUHTE3A.

IIpome:xxyTounas arrectanuss OM1:
Bonpocs! k 3k3ameny (1 cemecTp)

FRBOONOOA~WNE

0.
1.
2.
13.
14.
15.
16.
17.
18.

Cucrema orcueta. CKOpOCTb.

VY cKopeHHe U €ro COCTaBIISIOIIME.

VYrioBasi CKOPOCTh U YTIIOBOE YCKOPEHUE.

3akonbl HeroTOHA.

Heunepunanbubie cucteMsl orcueTa. CUIbl THEPIUU.

3aKOH COXpaHEHHS UMITYJIbCA.

PaGoTa cubl.

KoncepBatuBnbie cuibl. [loTeHIManbHas sHeprus.

3aKOH COXpaHEHHUs TOJIHOW MEXaHUYECKON SHEPTHH.

Teopema IlITeiinepa.

Kunetnueckas sHeprus Bpalarerocs Tena.

OCHOBHO 3aKOH TMHAMUKH BPAILIATEIbHOTO JBUKECHHUSI.

3aKOH COXpaHEHHS] MOMEHTa UMIYJIbCA.

YpaBHEHHE COCTOSIHHS UCAIBHOTO Trasa.

OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKON TEOPUU HUICATBHBIX Ta30B.
3akoH MakcBeiia 0 paclpeielIeHUH 10 CKOPOCTSIM TEIIOBOTO JIBUKEHUS.
CpenHee 4nciio CTOJIKHOBEHUM U CPETHSS IJIMHA CBOOOIHOTO MpoOera MOJIeKYI.
BuyTpeHHsIs1 SHEpTrUsi CUCTEMBL.



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

PaboTa rasa npu ero pacmmpeHuu.

[lepBoe HauanO TEPMOJAMHAMHUKHU U €r0 MPUMEHEHUE K U30IPOLIECCAM.
TemnoeMKOCTh UeanbHOTO rasa.

Kpyrosoii npouecc (k).

[ukn Kapno.

DIIEKTPUUYECKUN 3apsl. 3aKOH COXPAHEHHUS SJIEKTPUYECKOTO 3apsa.
B3anmoperiictBue 3apsnoB. 3akoH KynoHa.

Onextpuyeckoe nojie. HanpsskeHHOCTh Nois.

DIIEKTPUUYECKUN TUTIOIb.

[ToTok BekTopa HanpsixkeHHOCTH. Teopema Octporpanckoro-I'aycca.
[ToTenuuan snexkTpuueckoro nojs. Pabora no nepemenienuro 3apsjaa.
DNEKTpUYECKOe MoJe B AUIIEKTPUKE.

[IpoBogHuKH B 35ekTpruyeckoM nosie. Emkocts. KonaeHcaTtopsi.
DHeprust MeKTPOCTaTHUYECKOTO MOJIS.

Onektpuueckuid Tok. Cuia U IIOTHOCTh TOKA.

3axkon OMa 111 OTHOPOJIHOTO TPOBOHUKA.

CTOpOHHME CHUJIBI.

3axon Oma /i1 HEOAHOPOIHOTO y4acTKa LIETH.

PaGota u moutHoCTh TOKa. 3akoH J>xoyns-Jlenna.

[IpaBuna Kupxroda ais pa3BeTBICHHBIX IIENEH.

Tunosble 3agaun

1.

MaxoBuK Bpaimaercs ¢ yrioBoil ckopoctbio 180 06/MuH. C HEKOTOPOTO MOMEHTA
BpEMEHM OH Hayal TOPMO3MTECS C YIIIOBBIM ycKopeHHeM 3 pan/c2. Uepes Kakoe
Bpemsi OH ocTaHoBUTCsA? Kakoe uncio 060poTOB OH IPU 3TOM COBEPIIUT?

. Teno maccoit 4 Kr W3 COCTOSHHS IIOKOS HAYUHAET CKOJB3UTh 110 HAKJIOHHOH

IJIOCKOCTH BBhICOTOM 0.5 M M IJIMHOW 1 M M MPOXOJUT K OCHOBAHUIO HAKIOHHOM
IJIOCKOCTH CO CKOPOCTHIO 2,5 M/c. Haiitu koapduimeHT TpeHus Teyia o IIoCKOCTh
Y KOJIMYECTBO TETUIOTHI, MOJTYYCHHOU MPU TPEHUH

. B 6annone naxonutcs ras npu temrepatype 17 °C. Bo ckoJIbKO pa3 yMEHBIITUTCS

naBieHue rasza, ecnu 40% ero BeIAIET U3 OaJIOHA, a TeMIepaTypa MOHU3UTCS Ha

10 °C?

. B 3akpbIToM cocyne oobemom 25 1 Haxoautcsa 60 r kucimopoaa u 300 r aprona .

HNasnenue cmecu 0,5 MIIa. Halitu Temnepatypy U MOJSIPHYIO Maccy M IJIOTHOCTh
CMECH.

. IByxaTOMHBII Ta3 B KOJUYECTBE 2 MOJIb HArPEBAIOT PU MOCTOSIHHOM 00bEME A0

temmepatypsl 289 K. ompenenuth KOIWYECTBO TEIUIOTHI, KOTOPOE HEOOXOIUMO
COOOMINTH Ta3y, YTOOBI YBEIMYHUTH €TO JIaBIICHHE B 3 pasa.

. AByxatomHOMYy ra3y coobmieHo konudecTBO Temiorel 2,093 k/lx. T'a3

pacmmpsiercs uzodapuiecku. Haiitu paboty pacmupeHus rasa

.I[Ba OJHMHAKOBBIX 3apsKCHHBIX IIapHKa, PaCIOJOXKCHHBIC Ha PaCCTOAHHUHU

r=0,2 M, B3aumoiecTBYIOT ¢ critol 1 MkH. Jlo kakoro moTeHmuansa 3apsKeHBI
IApUKH, eciii ux guametpel D = 1 cm?

. Kongencatop emkocterio 4 Mx® 3apspken o HanpspkeHus 10 B. Kakoit 3apsing



OyZeT Ha OOKJIaJKax 3TOro KOHJEHCATOPa, €CIU K HEMY MapajulebHO MOJKIIOUYUTh
JIPYrol KOHJIEHCATOpP €MKOCThI0 6 MK®D, 3apsskeHHbIM 10 HanpsbkeHus 20 B ?
CoenuHeHbl 00KIaIKU KOHAEHCATOPOB, UMEIOIINE OJJHOMMEHHBIE 3apsi/ibl.

9. BoapT™MeTp, NOAKIOUEHHBIH K UCTOYHUKY Toka ¢ DJIC =120 B u BHyTpeHHUM
conporuBienrneM 1 =500 Owm, mnokaseiBaecTt 118 B. Halitu BHyTpeHHee
COMPOTHUBJIEHUE BOJILTMETPA.

10. AkkymynsTop ¢ BHyTpeHHUM conpoTtuienueM r = 0,08 Om npu toke I1 = 4 A

OTJ2€T BO BHEIIHION 1Ienb MOIIHOCTh P1 = 8 BT. Kakyio MOLIHOCTB OTJIa€T OH BO
BHEUIHIOO 1ienb npu Toke [, = 6 A?

IIpomexyTounas arrecrauusa OM2:
Bonpocs k 3k3ameny (2 cemecTp)

1. MarunutHoe nosie. BekTop HHAYKUIMHU MarHUTHOTO TOJIS.

2. Cunbl AMmriepa.

3. 3akon buo-Casapa-Jlamnaca. Hanps>keHHOCT, MAarHUTHOTO TOJIS.
4.  3aKoH MOJHOTrO TOKA JIJIi MArHUTHOTO MOJISI B BaKyyMe.

5. Maruutssiii notok. Teopema ["aycca 1151 MAarHUTHOTO TOJISL.

6. Cwuia Jlopenna.

7. SIBnenue Xomna.

8.  SIBneHue ANeKTPOMAarHUTHON UHIYKIIUH.

9. Camounaykiusi. UHIyKTHBHOCTD.

10. DHeprust MarHUTHOTO TOJIS.

11. MarsuTHble MOMEHTHI aTOMOB.

12. MarnuTHoOE€ 10J€ B BEIIECTBE.

13. HampsixkeHHOCTH MarHuTHOTO oJIS. OtHOCUTENBHASA MarHuTHast

IPOHUIIAEMOCTb.
14. OcnoBsl Teopun MakcBesia sl 3J€KTPOMarHuTHOTO TOJIS.

15. KonebaTenpHBIN KOHTYP.

16. CpoOomHbIc HE3aTyXalOMKUE KOJICOAHMS.

17. Csobomubie 3aTyxaromnue KoiaeOanus.

18. BomHOBBIC IPOLIECCHI.

19. DnexTpoMarHUTHBIC BOJHHBI.

20. DHeprus 37IEKTPOMarHUTHBIX BOJH.

21. CBeToBbIEC BOJIHBI.

22. WHTtepdepeHins CBEeTOBBIX BOJIH. KOrepeHTHOCTH U €€ OCYIIEeCTBIICHHUE.
23. Judpakmus ceeta. [Ipunnumn [Moiirenca-Openens. Meroxa 300 Openens.
24. Jludpakius Ha KPYTJIIOM OTBEPCTHH H JIUCKE.

25. Dotordekr.

26. Macca u ummynbe GotoHa. J[BolicTBEHHAs MPUPOIA CBETA.

27. JlBolicTBEHHAsI KOPITYCKYJISIPHO-BOJTHOBASI IPUPOTa MUKPOOOHEKTOB.

28. BeposATHOCTHBIN CMBIC BOJIH Jie bpoiis.

29. CooTHOIICHUE HEONPEACICHHOCTEH.

30. VYpaBuenwme llIpenunrepa.

31. TyuuenbHbIA 3D PEKT.



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

ATOM BOAOpOJA.

MexaHU4EeCKU U MATHUTHBIA MOMEHTBI JJIEKTPOHA B ATOME.
[TpuHUIUT TOXKIECTBEHHOCTH MUKpPOYACTHULl. BO30HBI U ()epMUOHBI.
[TonsTue 0 KBaHTOBBIX cTaTUCTUKAX bo3e-Ditnmrerina u ®epmu-Jlupaka.
DIIEKTPOHHO-IBIPOYHON NEPEXOI.

OCHOBHBIE CBOICTBA U CTPOEHUE sIApa.

OHeprus CBS3H SAED.

SlnepHble CUIIBI.

SnepHble peakuuu. LlenHou npouece aeneHus saep.
TepMosiiepHbIe pEaKLHH.

PagnoakTuBHOCTS.

Tunosbie 32124 K IK3aMEHY

1.

9.

10

MarauTHelii TIOTOK dYepe3 3aMKHYTHIM MPOBOAHHK compotuBieHueMm 0,5 Owm
paBHoMepHO yBenuuwics ¢ 4 BO go 12 B6. Kakoit 3apsg mpomien uepes
HONEPEeYHOe CeYCHUE TPOBOIHHUKA?

. OnekTpoH ¢ sHeprued 300 3B nBHKETCS NMEPNEHAMKYJISAPHO JIMHUAM HHAYKIIUU

MAarHuTHOTO TOJIsl ¢ HanpspkeHHOCThIo H = 465 A/m. Onpenenuts cuny Jlopenna,
CKOPOCTh U PAJINyC TPACKTOPUH IIEKTPOHA.

. [InockoBeimykias nuH3a ¢ R =4 M BBIMYKJIOW CTOPOHOM JIEKUT HA CTEKIISTHHON

IIIaCTHUHC. OHpGI[GJII/ITL MJIMHY BOJIHBI IMAaAArOmETo CBETA, CCIIM paAuyC IIATOIO
CBCTJIOTO KOJIbIIAa B OTPAXXCHHOM CBCTC PAaBCH 3 MMm.

. Onpenenutes paguyc nsaToil 3006 Openensi, ecnu paanyc BTOpor 30HbI DpeHens

JJIA IIJTTIOCKOI'O BOJIHOBOI'O (I)pOHTa 2 MM.

. DHepreTuyecKkas CBETMMOCTh 4epHOro Tena Re = 10 kB1/M? . onpenenuTs JIUHY

BOJIHBI, COOTBETCTBYIOLIYIO MaKCUMyMYy CIIEKTPaJIbHOU IJIOTHOCTH
JSHEPreTUYECKOU CBETUMOCTH ATOr0 TeJa.

. Kakoe konuuectso sHeprum ¢ 1 cM? moBepXHOCTH 3a 1 ¢ M3IIydaeT 4epHOE Telo,

€CJIM U3BECTHO, YTO MaKCUMaJIbHAS CIIEKTpaibHas TUIOTHOCTh €T0 SHEPIEeTUUECKOM
CBETUMOCTH MPUXOJIUTCS HA JJIMHY BOJIHBI 484 HM?

. Kanuii ocBemaercst cBetoM ¢ JaiauHOM BoJiHbl 400 HM. OmnpenenuTh HauMEHbIIIEe

3aJICP)KUBAIONIEe HAMPSDKCHHE, TMPH KOTOpoM (GOTOTOK mpekparmiaercs. Pabora
BbIXoza 2.2 3B.

. Kpacnas rpanuma ¢goroaddexra A, = 500 M. Omnpenenuts : 1) paboTy BbIXoaa

ANEKTPOHOB W3 HTOrO0 MeETaia; 2) MaKCUMalIbHYH) CKOPOCTH D3JIEKTPOHOB,

BBIPBIBa€MbIX 13 MeTaiia cBeToM ¢ A = 400 Hwm.

Haiitn osHepruro u nauHy BOJHBI (OTOHA, HCITYCKAEMOTO TMPHU TEPexojie

AJIEKTPOHA B aTOME BOJIOPOJa C BTOPOTO PHEPTETUIECKOTO YPOBHS Ha MEPBBIi.

. 3a Kakoe BpeMsl pacmanercs 1/4 Ha4ambHOTO KOJMYECTBA SACP PaIUOAKTUBHOTO
HYKJIUJa, €CIU Nepuo noiaypacnaaa 24 yaca?
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