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1. Heab, 32124 U IVIAHUPYEMBbIE Pe3YJbTATHI 00y4eHUs M0 AU CHUIJIMHE

[lenpto  ocBoeHHst  gucuUIUIMHBL  «Du3uka»  SBISETCS  CO3JaHHUE Y
00y4Yaronmxcsi OCHOB JIOCTaTOYHO IIMPOKOM TEOPETUYECKOW MOATOTOBKH B 00JACTH
(GU3HUKH, TO3BOJISIONICH OPUEHTUPOBATHCS B TMOTOKE HAYYHOW M TEXHUYECKOU
uHpopMmaluu u oOecnevyuBarolled MM BO3MOXHOCTb HCIIOJIb30BAaHUS HOBBIX
(U3HYECKUX MPUHLHUIIOB B T€X 001aCTIX, B KOTOPbIX OHU CIIEHUATTU3UPYIOTCA.

3ajauaMM  JUCLUIUIMHBI  SIBJIIIOTCA: M3YyYEHUE OCHOBHBIX (PU3NYECKUX
SIBJICHUM

OBJIaJIcHHE (PYHIAMEHTAIbHBIMU MOHATHIMH, 3aKOHAMHU U TEOPUSAMHU (U3UKH,
a TaKkKe MeToJlaMu (PU3NYECKOTO HCCIIEA0BaHNUS;

OBJIAJICHAE TNIpUEMaMM W METOJAaMU pELIEHUs KOHKPETHBIX 3a7ad U3
pa3nu4HbIX 00JacTel PUHKY;

(opMHpOBaHHE HABBIKOB IMPOBEACHMS (PU3NYECKOrO SKCIEPUMEHTa, YMEHHS
BBIICJIUTh KOHKPETHOE (PU3MUYECKOE COJAEpkKAHUE B MPUKIAIHBIX 3a7adax Oyaymieit
JeSTEIbHOCTH

KomnereHmu u tHAUKAToOpbl, GOpMUPYEMBIE Y 00YIAFOIIMXCS:

KOI[ 1 HAMMCHOBAHHUEC KOMIICTCHIIHN KO[[ 1 HAMMCHOBAHUC HWHAUKATOpPA

OIIK-1 — CriocobeH npuMeHsITh
€CTECTBEHHOHAYYHbIE U
OOIIEMHKEHEPHBIC 3HAHUS, METOIBI
MaTeMaTHYeCKOro aHaIn3a 1
MOJEJIIMPOBAHUS B UHKEHEPHOI
JeSITeIILHOCTH, CBSI3aHHOM C
MPOEKTUPOBAHUEM U
KOHCTPYHPOBAHUEM, TEXHOJIOTHUSIMU
MIPOMU3BOICTBA TPUOOPOB M KOMILIICKCOB
IIMPOKOT0 HA3HAYCHUS

OIIK-1.2 — JIleMOHCTpUPYET 3HAHUS MTOJOKEHU,
3aKOHOB U MCTOJ0B CCTCCTBCHHBIX HAYK

2. Mecto  aucummiauHbl B crpykrype  OII
[IpenmecTByromye AUCIUTIUHBI (MOTYJIM)___ HET

[Tocnenyromue mucuuminael (Moaynu): HMHpopManmoHHbIE TEXHOIOTHH,
HaueprarenbHas reomerpus U UHXKEHEpHas rpapuka, DPU3HYECKHE OCHOBBI
IIEKTPOHUKH, DU3NUECKUE OCHOBBI OJIYYEHHS] HH(POPMALIUH.

3. CTpyKTypa U coepkaHue AUMCUUIIIMHBI
3.1. CTpykTypa IuCHUNIHHBI

Jli1st ouHO#M PopMBI 00YUICHHS

Bup yuebHoit paboThl Bcero | Bcero CemecTpsl
3E 9acoB 1 2
OBIIAA TPYJOEMKOCTD INCHUIIIMHBI 12 432 252 180
KOHTAKTHAS PABOTA* - 204 106 104
AYJIUTOPHA S PABOTA 482 | 174 84 90
Jlexnu 1,94 70 34 36
[TpakTHyeckue (CEMUHAPCKUE) 3aHATHUS 1,94 70 34 36




JlaGoparopHbie paboThI 0,94 16 18
CAMOCTOSATEJIbHAA PABOTA OBYYHAIOIIEI'OCA 7,18 258 168 90
[TpopaboTka yueOHOr0o MaTepuasa 5,18 186 132 54
KypcoBoii npoexr - - -

Kypcogas pabota - - -

[ToaroroBka K MpoOMEKyTOYHOM aTTECTALUN 2 36 36
[IpomexyTouyHas arTecTauus: 6 6]

3.2. Copepxxanue JUCHUILVIMHBI, CTPYKTYPHPOBaHHOE IIO

BU/aM 3aHATHH

pasjenam u

Pa3nensl Pacripenenenue ®opmblu | MHIEKCH HHAMKATOPOB
JUCTUTLTAHBI a TPYAOEMKOCTHU BU]I (bopMupyembIx
§ 110 BU/aM y4eOHOMN pabOThl | kouTpoIs KOMITETEHIIHiA
o o ; <
Bl E| BB
Paznen 1: 66 10 6 10 40 TK1 gg}léll 223
PusnuecKue OLK 2B
OCHOBBI
KJIACCHYECKOU U
PEISATUBUCTCKOMN
MEXaHUKH
Paznen 2: 64 10 4 10 40 TK2 OIlK-1.2-3
MorekysspHast 8?}233]3’
busuka u :
TEPMOJMHAMUKA.
Paznen 3: 86 14 6 14 52 TK3 8%}1511 2233/
DNEKTPUYECTBO OLK1 2B
DK3aMeH 36 36 OM1 OIlIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
Hroro 3a 252 34 16 34 168
1 cemectp
Paznen 4: 50 12 8 12 18 TK4 8%511 223
Marsetusm OLK-1 2B
Paznen 5: 48 12 6 12 18 TKS 8%&11 22337
OnTuka. OLK. 2B
Paznen 6: 46 12 4 12 18 TK6 OIIK-1.2-3
DJIeMEHTHI 83112}3]33’
KBaHTOBOW (DU3HKH. ’
OCHOBBI aTOMHOM U
IepHON (DUBHKH.
DKk3aMeH 36 36 OoM2 OIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
Utoro 3a 180 36 18 36 90
2 cemecTp
HUTOI'O 432 70 34 70 258

3.3. Coaep:xanue qTUCHUATIIAHBI

Pazgen 1. PuszryecKkrue OCHOBBI KIIACCUYECKON U PEISATUBUCTCKON MEXAHUKU:




[Ipenmer duzuku. Gusznyueckue OCHOBBI Kilaccuueckoi mexaHuku. Kunemaruka
MarepuanbHoi Touku. Cucrema otcyera. CkKOpocTb. YCKOPEHHE H  €ro
cocrapisitouiye. JIBuxeHue tena, OpOUIEHHOrO MOJA YrjoM K TOPU30HTY. YTjoBas
CKOPOCTb M YIJIOBOE yCKOpeHHe. /[MHamuka marepualnbHOM TOYKH. IIepBbIli 3aKOH
Hprorona. Macca u cunsl. Bropoit 3akon Herotona. Tpertuit 3akon HeroTona. 3akoH
JNBW)KCHUS LIEHTpA MHEpUUU cuUcTeMbl. HenHepuunanbHbele cuctembl orcuera. CHibl
uHepuu. Pabora u sHeprus. 3akoHbl coxpaHeHUs. OCHOBHBIE MPEICTABICHUS O
3aKOHaX COXpaHEHHs. 3aKOH COXpaHEHUs uMIyibca. Pabora u 3Heprus.
KoHcepBaTuBHbBIE CUJIBI. 3AKOH COXPAHEHHUs MOJTHOM MEXaHMYECKON SHEpruu. Y aap
aOCOJIIOTHO yHpyrux Teid. Yjap abCcoNoTHO Heynpyrux tei. Juccunaiust SHepruu.
JlnHamuka BpamarelbHOroO IBWKEHUS. MoMmeHT uHepuuu. Teopema IllteiHepa.
Kunernueckas sueprus BpamieHus: tena. MomeHT cuibl. PaboTa mo BparieHuto tena.
OCHOBHOM 3aKOH JWHAMHMKH BpallaTeNbHOTO JBMXKeHUA Ttena. OnpeneneHue
MOMEHTA UMITYJIbCa. 3AKOH COXPAaHEHUS MOMEHTa MMIyJibca. l[pumeHenune 3aKkoHOB
JVHAMMKHA TBEPAOTO TeJd. DJIEMEHThl MEXaHUKHU XKUIAKOCTEW M ra3os. JlaBineHue B
JKUJKOCTU U rase. YpaBHEHHUE HEPa3pbIBHOCTU. YpaBHeHHE bepHyium. BsA3KOCTs.
JlamuHapHbld ¥ TYpOYJIEHTHBI PEXHMBI TEUEHHUS KUAKOCTEeH. J[BH>keHue Ten B
KUIKOCTIX U rasax. OCHOBBI PEIIATUBUCTCKON MEXAHUKH. DJIEMEHTBI CIIEHIHAIBHOU
Teopun OTHOCUTENbHOCTH. [IpeoOpazoBanusi [anunes. MexaHuueckuil NPUHLHUIL
oTHOocuTesnbHOCTU.  IlocTynmarel  crnenuanbHOM ~ TEOPUM  OTHOCUTEIIBHOCTH.
OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. [IpeobpazoBanus Jlopenua.
OIHOBPEMEHHOCTh COOBITUH B Pa3HBIX cHCTEMax oOTcuera. JIuMHa Ten B pa3HbIX
cucTeMax oTcuera (COKpalleHue JUIMHBI). JITUTENbHOCTh COOBITUH B pa3HbBIX
cUCTEMAaxX oOTcYeTa (3aMEIJICHHE BpPEMEHM). PENATUBUCTCKUN 3aKOH CIIOXKEHUS
ckopocTedd. MHTepBanm MeEXIy COOBITHSIMHU. PelsTUBUCTCKOE BBIpOKEHHUE IS
uMITyJabca. OCHOBHOM 3aKOH PEJIITUBUCTCKOM TMHAMHUKH. 3aKOH B3aMMOCBS3U MACCHI
Y DHEPTHH.

PA3EJI 2. MonekyasapHas du3nka U TEpMOJIHHAMUKA

OCHOBBI MOJICKYJSIPHON (Pu3NKU U TepMoauHaMUKU. OCHOBBI MOJICKYJISIPHOU
¢buzukn. CTaTUCTUYECKHMM W TEPMOJMHAMHYECKUM METOABl  HMCCIICIOBaHUS.
[TapaMeTpbl COCTOSIHMSI BEIIECTBA. YPABHEHHE COCTOSIHHAS HWICAJbHOIO Tasa.
OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KMHETUUECKOW TEOPUU UICATBHBIX Ta30B. 3aKOH
MakcBemia 0 pacOpelesieHMdM MO  CKOPOCTSAM  TEIUJIOBOTO  JABUIKEHHS.
bapomerpuueckas Qopmyna. Pacnpenenenue bonbumana.  Cpeanee  4ucio
CTOJIKHOBEHHH U CpeaHsisl JIMHA cBOOOAHOrO0 mpolerna MoJeKy. SBieHus nepeHoca
B rasax. PeanbHble rasel. YpaBHeHue Ban-nep-Baanbca. M30Tepmbl peanbHbIX ra30B
U UX CPaBHEHUSA C TeopeTuuecKUMU. OCHOBBI TEPMOJIMHAMUKHU. BHYTpEHHSIS1 SHEprus
cuctembl. Termmora u pabora. PaGora raza npu ero pacmupenuu. [lepBoe Hayano
TEPMOJIMHAMHUKHA WU €ro NMPUMEHEHUE K H3ompoueccam. TenaoeMKOCTh UIeATbHOTO



raza. Kpyrosoi#i nporecc (muki). O6patumble U HeoOpaTUMbie mponecchl. [{uki
Kapno. Ourponusi. Bropoe Hauano TepMOAMHAMUKH.

PA3EJI 3. DaekTpHu4ecTBO

DJIEKTPOCTATHKA. DJEKTPUUYECKOE II0JI€ B BaKyyMe. OJEKTPUYECKUM 3apsl.
3aKOH COXpaHEHMS DIIEKTPUYECKOro 3apsaa. BzaumoneilcTBue 3apsaoB. 3aKOH
Kynona. Onekrpuueckoe mnone. HampsokeHHOCTh MOns. DJIEKTPUYECKHM JIUIOJIb.
[Torennman snekrpuyeckoro mnotia. [loTok BekTopa HampsbkeHHOCTH. Teopema
Octporpaackoro-I'aycca. IIpumepbl BbIYHCIEHHUS 3IEKTPOCTATUYECKUX IMOJNEH C
nomomniblo Teopembl OcTporpaackoro-I'aycca. [IMdneKTpUKd W TNPOBOJHUKU B
AIEKTPUYECKOM ToJie. Buabpl monsipuzanivi AUAJNIEKTPUKOB. DIEKTPUUECKOE MOJIE B
nuanekTpukax. [lonsprusoBanHocTe auaiiekTpuka. Teopema Octporpanckoro-I'aycca
JUISL BJIEKTPOCTATUYECKOTO TOJIA B IUAJIEKTPUKE. Y CIIOBUSL HA TPAHULIE pa3jiesia JByX
nuseKkTpuueckux cpea. CerHeTrorneKTpuku. [IpoBOAHUKH B 3JIEKTPOCTATUYECKOM
noje. OJEKTPOEMKOCTh YEIMHEHHOrO NpoBOAHUKA. KonaeHcatopbl. ODHeprus
AIEKTPOCTATUYECKOTO NOJIS. IIOCTOSIHHBIN ANEKTPUYECKUI TOK. 3aKOHBI IIOCTOSIHHOTO
TOKa. DneKkTpuyeckui Tok. CHiia U TIOTHOCTh TOKA. 3akoH Oma sk OJHOPOJAHOTO
npoBoaHuka. CroponHue cwuibl. 3akoH OMa i1 HEOAHOPOAHOTO yYacTKa LEIH.
Pabora u w™ommuocte Toka. 3akon Jlkoynsa-Jlenna. Krnaccuueckas Teopus
AIIEKTPOIPOBOIHOCTH MeTaioB. [IpaBuna Kupxroda nss pa3BeTBICHHbBIX 1IETeH.

PA3JIEJI 4. Margetusm

DJeKTpoMarHeTu3M. MarHutHoe mnoJjie B Bakyyme. MarnutHoe noJie. Bekrtop
MHAyKUMK MarauTHoro monsi. Cunel  Amnepa. 3akoH buo-Casapa-Jlannaca.
HanpskeHHOCTh MarHWTHOTO TOJs. 3aKOH IMOJHOIO0 TOKA JJISI MAarHUTHOTO MOJISI B
Bakyyme. MarnutHeli moTOK. Teopema ['aycca nmnma marnutHoro mnoia. Cuiia
Jlopenna. IlpuHUMN AEUCTBUS LUKIMYECKUX YCKOPUTEIEH 3apsiKEHHBIX YACTHL.
SBnenne Xomna. SIBIeHHME DJIEKTPOMArHUTHOW HMHAYKUMH. CaMOMHIYKIUA.
NHIyKTUBHOCTh. ODHEPrusi MAarHAUTHOTO ToJisl. MarHuTHOE IIOJ€ B BELIECTBE.
MarauTtHple MOMEHTBI aTOMOB. MarHuTHOe MoJie B BewlecTBe. HampsikeHHOCTh
MarHuTHOro mnojiss. OTHOCUTENbHAss MAarHUTHAs TMPOHUIIAEMOCTh. JMaMarHeTHKH.
[Tapamarnernku. @eppomarneruxku. llonstTue o mpuponse deppoMarHeTusma.
AHntudeppomaruetuku. SIBnenue cBepxmpoBoguMocti. OCHOBBI Teopun MakcBesuia
JUISL DJIEKTPOMAarHuTHOrO nosisi. Bropoe ypaBHeHne MakcBema. TOK CMelIeHuUs.
[lonnas cucrema ypaBHeHMKM MakcBemia Juisi  3JIGKTPOMArHUTHOTO — ITOJIS.
OTHOCUTENTHLHOCTD AIEKTPUYECKOU 151 MAarHUTHOU COCTaBJISIFOIIINX
anekTpomMarHutHoro mons. KoneGanuss u  BosHbl. KoneOGaTenabHBIH  KOHTYD.
CBoOonHble He3zaTyxaromue kosiebanusa. CBOOOJHBIE 3aTyxarouige KoJjeOaHusl.
BosiHOBBIE MPOLIECCHI. DIEKTPOMArHUTHBIE BOJIHBL. DHEPIrUsl JJIEKTPOMArHUTHBIX
BOJIH.



PA3AEJI 5. OnTuka

BonnoBas onrtuka. CBertoBble BOJHBL VHTEepdepeHLHs CBETOBBIX BOJH.
KorepentHocTs u ee ocymectBiaeHue. CrnocoObl HaOMOAeHUS HHTEPGEPEHLIUN CBETA.
HekoTtopsie mpumepsl mnpuMeHeHuss uHTepdepeHuuu cBera. Judpakuus cera.
[Mpunuun TIroiirenca-Openens. Meton 3o @penensa. Hudpakius Ha Kpyrjiom
OTBEPCTUU U JTUCKE. ECTECTBEHHBIM M NOIAPU30BaHHBLIN cBeT. llonsgpuszaums npu
OTpaXEHUM U IIpesioMiIeHud. JIBoWHOE JyyernpenoMiieHue. Bsanmonencrsue
JJIEKTPOMAarHWTHBIX BOJH C BemecTBOM. Jlucnepcust cBera. DNEKTPOHHAs TEOPHUs
aucriepcu csera. Iloromenue u paccesHue cBera.

PA3JIEJI 6. DnemenTsl KBAHTOBOU (hn3uku. OCHOBBI aTOMHOM U SIAEPHON

gl)I/ISI/IKI/I

OcHoBBl KkBaHTOBOWM (u3uku. Macca u wumnynbc ¢GoToHa. J[BoiicTBeHHas
npupoza ceera. J[BoliCTBEHHAs! KOPITYCKYJISIPHO-BOJIHOBAS MPUPOJIa MUKPOOOBEKTOB.
BepostHocTHbIit cMbicn BoiH A€ bpoins. BomnoBas ¢ynkums CooTHomieHue
HeomnpeaeneHHocTedl. YpaBHenue Illpeaunrepa. TynuenpHbl 3PdexT. ATOM
BoZ0poJa. CIOHTAaHHOE U BBIHYXJAEHHOE M3IydeHUe. ONTHYECKOE YCUIIEHUE B CPEJIE
C MHBEPCHOM 3acesIeHHOCThI0. Jlazepbl. MexaHWYEeCKU WM MAarHUTHBIA MOMEHTBI
NeKTpoHa B arome. [IpuHIMO TOXAECTBEHHOCTHM MUKPOYAcTHll. bO30HBI H
dbepmuonbl. IloHATHE O KBaHTOBBIX CTAaTHCTHKaX boze-DiHmTeliHa u depmu-
HMupaka. 30HHas Teopusi TBeEpAbIX Teld. (OCHOBBI 30HHOM Teopuu. MeTtausbl,
JUDJICKTPUKHU, TOJYIPOBOJHUKA C TOYKH 3peHUsi 30HHOM Teopuu. CoOCTBeHHas
IIPOBOJAUMOCTH MOJYIPOBOJIHHUKOB. [IprmMecHast mpoBOAMMOCTE MOJYIPOBOJIHUKOB N-
tuna. [lpuMecHass NPOBOJAMMOCTH IOJYNPOBOJHMKOB p-THUHA. JIEKTPOHHO-
JBIPOYHOM Mepexo. ATOMHOE AIpO U 3J€MEHTapHbIe YacTUullbl. OCHOBHBIE CBOMCTBA
U CTPOEHHUE si/Ipa. DHEPTHS CBA3M sAnep. SnepHbie cunbl. Anepusie peakunu. LenHoit
nporecc aeneHus aaep. TepmosaepHele peakuuu. PainoakTHBHOCTh. DiIeMEHTapHbIE
YaCTHULBI

3.4. TemaTn4yecKuil VIAH NPAKTUYECKUX 3aHATHHI

Pemienne 3amau mo paszpeny | «®Pusndyeckue OCHOBBI KJIACCHUYECKOW H
PEIATUBUCTCKOM MeXaHUKW»: (OCHOBbl KHHEMAaTUKHU. JlMHaAMUKa MaTepualibHOU
TOYKU W TOCTYNaTEIbHOTO JBIKEHHS TBepaoro Tena. Pabora m sHeprus. 3aKoHbBI
coxpaHeHus. MexaHuka TBepAOro Ttena. OCHOBBI PEIATUBUCTCKOM MEXAHUKH.
DIIEeMEHTBI MEXAHUKH KUJIKOCTH.

Pemenue 3amau no pazgeny 2: «MounekyinspHas uU3MKa U TEPMOIUHAMUKAY:
MonexyasipHO - KUHETUYECKasi TEOpUs UICATbHBIX Ta30B. OCHOBBI TEPMOJUHAMHUKHU.
Temnossie mamunbl. [uki Kapho.

Pemienne 3amau mno paszpeny 3:  «OnektpuyectBo»: 3akoH KyilioHa.
HanpsxeHHOCTh ¥ MOTEHIMAaI 3JIEKTpOocTaTudecKoro noist. Jquanekrpuku. Teopema
["aycca nis 37eKTpOCTaTUYECKOTO MO B BAKyyMe U B qudekTpuke. [IpoBoaHuky B



AIEKTPOCTATUYECKOM TIOJIE. DHEpPrus 3JJIEKTpocTaTUyeckoro mnouss. I[locTosHHbIN
ANEKTPUUYECKUIN TOK. DJIEKTPOJABIKYIIAS CUJIA U HANPsKEHUE. 3aKOHBI TTOCTOSIHHOTO
toka. [IpaBuna Kupxroda.

Pemienne 3amau mo paspeny 4: «MarHetuam»: MarHutHOe mosie. 3aKOHBI
AIEKTPOMArHeTu3Ma.  JJIEKTPOMAarHWTHasT HUHAYKIUsA. MarduTHele  CBOICTBa
BemiectBa. OCHOBBI  Teopun MakcBemia i JIEKTPOMArHUTHOTO — MOJIS.
DJIEKTPOMATrHUTHBIE BOJIHBI.

Pemenne 3amau no pazzpeny S5 «OnTuka»: YpaBHEHHE TapMOHHYECKUX
koneOanuii. Uatepdepenius. {udpakus. 3akoHsI moaspusanuu. Jucnepcus.

Pemienne 3amau mo paszmeny 6 «3ieMeHTHl KBAaHTOBOW (u3uKu. OCHOBBI
aTOMHOM U sziepHOM pusuku»: KBantoBas npupoaa uzinydeHus. GoTorneKTpruuecKuit
abpdexr. Ddbdexkr Kommnrona. CBeroBoe maBieHue. Teopuss aromMa BOJOPOJA.
DneMeHThl KBAaHTOBOW MexaHUKU. YpaBHeHue IllpeauHrepa u ero mnpuioXeHUsl.
DOneMeHThl (U3UKU aTOMOB M MOJIEKYJ. ATOMHOE fJpO. 3aKOHBI PaJMOAKTUBHOTO
pacmana.

3.5. TemaTn4yeckuii JIaH JJa0OPATOPHBIX padoT

Paznen 1 «®usnueckue OCHOBBI KIIACCUYECKONW U PEISITUBUCTCKON MEXAHUKH:
N3mepenne nuHelWHBIX BennunH; MammHa AtByna; OnpenesieHHe CpEeIHEN CHIIbI
CONPOTHUBJIEHUS IPYHTa NpU 3a0uBaHuU cBan; OnpeneneHne MOMEHTAa UHEPLIUM Tena
u nposepka teopemsl LlTeitHepa; OnpeneneHrne MOMEHTa UHEPLMH POTOPA M CHIIbI
TPEHUSI B OTOPE.

Pazmen 2 «MonekynsapHas ¢usnka u TepMoAaumHamuka»: OmnpeneneHue
OTHOIIEHUSI TEIJIOEMKOCTH Ta30B METOJAOM aanabaTUYecKOro  PacCUIupEeHHUS;
Omnpenenenue k03¢puUIueHTa BHYTPEHHETO0 TPEHUS (BS3KOCTH) KUJIKOCTH METOJIOM
Crokca; Omnpenenenue ko3hUIMEeHTa BS3KOCTH BO3AyXa KaNWJUISIPHBIM METOIOM;
Ornpenenenne MOJIEKYJISIPHOM Fa30BOM IMTOCTOSHHOM METOJIOM OTKA4KH.

Pasnen 3: «OnexrpuuectBo»: (O3HAKOMIIEHHE C DJIEKTPOU3MEPUTEIbHBIMU
npubopamu; ['pagyupoBka TrajbBaHOMETpa; OKCHEpPUMEHTAJbHAs  MPOBEPKa
o0o6menHoro 3akoHa Owma; AMmepMeTp U BOJBTMETP KaK OMHUYECKOE
conpotusieHue; M3MepeHne Toka u Hanps>KeHUs! Ha CONTPOTUBIIEHUSIX, COEIUHEHHBIX
IOCJIE0BATENbHO U MapaiiesibHo; OnpeneieHue CONPOTUBICHUM C IOMOIIBIO
MOCTOBOM CXEMBI Y UTCTOHA.

Pasznen 4: «Marmetusm»: OrnpeneneHue TOPU30OHTAIBHOW COCTABIIIOLIEN
MarHuTHOro mnoJjisi 3emiid; OnpeneneHre OTHOLIEHUS 3apsja 3JIEKTPOHA K €ro macce
METOJIOM MarHeTpoHa; 3aKkoH AMIlepa: B3aUMOJIEHCTBHE MMapalIeIbHBIX TOKOB.

Pazgen 5 «Onruka»: OnpeneneHue paanyca KPUBU3HBI JIMH3BI C MOMOIIBIO
konen Hprotona; OnpenerneHue IIWHBI BOJIHBI C MOMOUIBIO 30HHOW IIJIACTUHKWU;
Hudpakuus mazepHoro cBera Ha JAUPPAKIMOHHOW pemieTke. OmnpeneneHue IITHMHBI
BOJIHBI C TIOMOIIBI0 AUGPAKIIUMOHHON pemieTky; V3ydeHne mojspu30BaHHOTO CBETa



MMOJIYIIPOBOIHHUKOBOI'O JIa3€pa. 3aKoH Mamoca;

Pasnen 6 «3OnemeHtbl KBaHTOBOW (u3uku. OCHOBBI aTOMHOW U SACPHOM
¢uzukm»: Buenrnuit pororpdexr.

3.6. KypcoBoii npoekT /KypcoBasi padora
JlanHblii BU pabOTHI HE TPEAYCMOTPEH YUEOHBIM IJIAHOM.

4. OueHnBaHue pe3yJibTATOB 00y4YeHUSI

OI_ICHI/IBaHI/Ie PE3YyJIbTATOB O6y‘-ICHI/I$I mo JUCHHUIINIMHEC OCYHICCTBIIKICTCA B
paMKax TCKYHUICIO KOHTPOJIA H HpOMe)KYTOqHOﬁ arreCraiyy, IIPOBOAUMMEIX IIO

OatpHO-periTuHroBoii cucreme (bPC).

[ITkaJyia OLIEHKH Pe3yJIbTaTOB 00YUYEHMS 110 TUCUUIUINHE:

YpoBeHb CHOPMHUPOBAHHOCTH
WHIUKATOpPa KOMIIETEHIIUU
Bricoxnii Cpennuit Hmxe Huszkuit
3ariaHu- CpEAHETO
Kon Kon POBAHHBIC |01 85 10 100| o1 70 10 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | HWHAMWKaTopa pe3yIbTATHI
TEHIUM | KOMIETEHIMH | OOYYEeHHMs [0 Ilxana ouennsanms
VCIUTLTIHE HEY/I0B-
R OTJIIMYHO XOPOILIO yAoBICeT- J'ICT}];I([)pI/I—
BOPUTEIHHO TCITBHO
3a4TECHO HE 324TEHO
3HATh:
OCHOBHEIE VYposenb VYpoBenb | Munuman | YpoBeHb
dusmueckue 3HAHUU B 3HAHUU B BHO 3HAHUH
SBIICHNS 1 o0BeEME, o0BeEME, JOTTYCTHM HITKE
3KOHBI; OC- COOTBETCT | COOTBETCT BIi MUHAMAJT
HOBHEIE BYIOLIIEM BYIOIIIEM YPOBEHb BHBIX
dusnueckue Be- | MPOTPAMM | TPOTPAMM | 3prapyris Tpe69BaH
JMYUHBI M KOH- | € €, AIMECT UMEET ny,
CTaHTBI, UX MOJITOTOBK MECTO MECTO UMEIOT
onpenenenne u | 4> 0€3 HECKOJIBKO MHOIO MECTO
CIMHUIBI M3Me- | OLIMOOK HerpyObIX HeTPyYGEX rpyObie
DEHHS; OLIOO0K OLIIGOK OLIOKH
OIIK-1 OIIK-1.2 YMCTh.
[Iponemon | IIponemon | Ilponemon | Ilpu
CTPHPOBAH | CTPHPOBAH | CTPHPOBAH | PEIICHUH
BI BCE BI BCE BI CTaHIApT
NPUMEHATh QU- | OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
3UKO- YMEHUS, YMEHUS, YMCHUS, 3a1a4 He
MaTEMaTHYECKU | peIIeHbBI PEIICHBI peleHbl POJIEMOH
i anmapat npu | Bce BCC TUIIOBBIE | CTPHPOBA
PEIIEHNH 3a/1a49 | OCHOBHBIE | OCHOBHBIE | 3aJla4M C HBI
MH)KEHEPHOM | 3a/1a4w, 3ala4i ¢ | HETpyOBbIM | OCHOBHBIE
JEATENBHOCTH | BBHIMIOJIHEH | HETPYOBIM | U YMEHUS,
bl BCE u OLIMOKAMH | UMEIOT
3aJaHuSA B | olIMOKaMHu | , MECTO
MOJTHOM , BBITIOJIHEH | TpyOBIe




o0Beme BBITIOJTHEH | BI BCE OIINOKHU
bl BCE 3aJlaHus,
3aJlaHUsI B | HO HE B
MIOJIHOM ITOJTHOM
o0BeME, o0BeEME
HO
HEKOTOPBI
ec
Hejovera
MU
BJIA/ICTh:
IIponemon | IIpone- Nwmeercs He npo-
CTPUPOBAH | MOHCTPU- | MHUHHU- JIEMOH-
bl HABBIKH | POBAHBI MaIbHBIA | cTpup
npu 0a3oBbIe Ha0op OBAHBI 6a-
pEelICHHH | HaBBIKK HaBBIKOB 3OBBIE
HECTaHAap | mpu JUTSI HABLIKI
THBIX PEMICHAN | PEWICHHS | 11y
METOJaMH 3a1a4, CTaHAapTH | CTaHOdapTH peleHIn
aHAIN3a U BBITIOJIHE- | BIX 3a7a4, | BIX 3ajad4, p—
MOJEINPOBa- HHUH (1)I/I3I/I- BBITIOJTHE- BBITTIOJIHE- HEIX
HUS, YECKUX HUU QU3H- | HUU QU3H- sanad
TEOPETUYECKOIO OKCIICpU- YCCKHX YECKHX B},?HO_;[HG-
u MEHTOB, 9KCIIEPH- | IKCIIEpH-
DKCIIEPUMEHTAI 06p3.60T- MCHTOB, MCHTOB, HU (bH_
BLHOT'O KU U o0pabor- | oOpabor- | 3HICCKHX
HCCIIeIOBAHUS MHTCP- K1 H K1 U SKcrepu-
IpH PELICHUU IpeTanuu | UHTEP- HHTEP- MCHTOB,
3amay UX pe3ylb- | IpeTanuy | npetanun | 00paboT-
MHKEHEPHON TAaToOB 0€3 | MX pe3yJib- | UX pe3yJib- | KK U HH-
JIEATENLHOCTH OImMOOK U | TaTOB C TaToB C Teprpera-
HEJIOYETOB | HEKOTOPHI | HEKOTOPHI | LUK UX
MU MU pe3yJbTa-
HEJOYETa | HEIOYETa | TOB,
MHU. MU AMEIOT
MECTO
rpyobIe
OILIMOKH.
OueHouHble  MaTepUalibl  JJIsi  MPOBENCHUA  TEKYLIEro  KOHTPOJs
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IPOMEKYTOUHOM aTTecTanuu mnpuBenaeHsl B [lpunoxkenun k paboyeil mporpamme

JTACLIUTLIINHEL.

[TonHbI KOMILIEKT 3aJJaHUM U MaTEepUaoB, HEOOXOIUMBIX JUIsl OLIEHUBAHUS
pe3yabTaToB 00yUEHHUS 10 AUCIUIUIMHE, XpAaHUTCS Ha Kadeape pa3paboTuuka.



5. YueOHO-MeToqMuUecKoe U MH(POPMALIMOHHOE O0ecTiedeHre JUCHUILTHHbI
5.1. YueOHO-MeTOAUYECKOE O0ecTieueHne

5.1.1. OcHoBHas nuTeparypa

1. CaBembeB, U. B. Kypc oOmeit ¢usuku. B 3 1. Tom 1. Mexanuka.
MonekynspHast ¢pusuka : yueOHuK ans By3oB / U. B. CaBennseB. — 18-e u3z., crep.
— Cankr-IlerepOypr : Jlanp, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —
Texkcr : snextponHsiii // Jlanb : 3nekTpoHHO-OuONMOTEeyHass cuctema. — URL:

https://e.Jlanbook.com/book/221120
2. CagenneB, 1. B. Kypc obmeit ¢usuku. B 3 1. Tom 2. DnekrpudectBo u

maraetusM. Bonnsl. OnTrka : yuebnoe nocodue s By3oB / M. B. CaBenbeB. — 16-¢
u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 500 c. — ISBN 978-5-8114-8926-
8. — TekcT : anexkTpoHHbll // Jlanb : anekTpoHHO-OMOMMoTeyHas cucrema. — URL:

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

3. Cagennwen, U. B. Kypc obmeli pusuku : yuebnoe nocodue : B 3 Tomax / U.
B. CasenveB. — 13-e usn., crep. — Cankr-IlerepOypr : Jlanp, 2022 — Towm 3 :
KBanToBas ontuka. AtomHas ¢usuka. Pusnuka TBepAoro Tema. dusmka aTOMHOTO
saapa u 3neMeHTapHbix yactul — 2022, — 320 c. — ISBN 978-5-8114-4598-1. —
Texcr : snextponnsiii // Jlanb : 3nmekTpoHHO-OuOIMOTEeyHass cuctema. — URL:
https://e.lanbook.com/book/206909 4. Kypc ¢usuku : yuebHOEe mocoOue st By30B /
T. U. Tpopumosa. - 16-e uzn., crep. - M. : Akagemus, 2008. - 560 c. : un. - (Boicee
npodeccuonanbHoe obOpazoBanue). - ISBN 978-5-7695-4956-4. - Texkct
HEIOCPEACTBEHHBIM.

5.1.2. JlononHuTeNbHAS IUTEpaTypa

1. Kypc ¢usuku. 3agauu u pemienus : ydyeOHoe mocobue nist By3oB / T. .
Tpodumona, A. B. @upcos. - 5-¢ uzn., crep. - M. : Axanemus, 2012. - 592 c. -
(Briciiee mpodeccuonanbHoe oOpaszoBanue. bakamaBpuar). - ISBN 978-5-7695-
9467-0. - TekcT : HEMOCPEICTBCHHBI.

2. Kanamnukos, H. I1. ®uszuka. UaTepHeT-TecTUpoBaHre 0A30BBIX 3HAHHM :
yueOHoe nocooue / H. I1. Kanamnukos, H. M. KoxxeBuukoB. — Cankr-IlerepOypr :
Jlans, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — Tekcr : 351eKTpOoHHBI // JlaHb
: QJIEKTpOHHO-O0nOMoTeunas cucrema. — URL: https://e.lanbook.com/book/210263

3. COopuuk 3amad mo obmemy kypcy ¢usuku : cObopuuk 3amau / B. C.
Bonpkenmrels. - 3-e u3g., ucnp. u pon. - CII6. : Kawxkusiid mup, 2003. - 328 c. -
TeKcT : HemoCPEACTBEHHBIN.

4. ®usuka: 3amayHuk: B 2 yvactsax / coct. E. B. I'azeeBa [u np.]. - Ka3zausp :
KIDY. - 2022. - URL: https://lib.kgeu.ru/. - Tekcr : snektponnsbiii. Yacts 1 :
Mexanuka. MonekynspHas pusuka. Dnektpoctatuka. [loctosHHBIN TOK. - 2022. -
133 c.

5. ®usmka: 3agayauk: B 2 yactax / cocT. E. B. I'azeeBa [u nap.]. - Kazans :
KI'DY. - 2022. - URL: https://lib.kgeu.ru/. - Tekcr : smekTpoHHbld. Yacts 2 :
MarnetusMm. Ontuka. KBantoBas ¢pusuka. @usnka atoma 1 aTOMHOTO siipa. - 2022. -
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6. MexaHnnka W MOJNEKyJsipHas (U3MKa :  METOAMYECKHE YKa3aHUs K
BBINIOJIHEHUIO JTA0OpaTOpHbIX padoT mo naucuurmiauHe "®dusuka" / cocr. : B. JL
Maryxun [u np.]. - Kazass : KIDY, 2012. - 51 c.

7. Onrtuka: 1adopaTOpHbIA MPaKTUKYM Mo auctuiuinHe "dusuka" / coct. : E.
A. Tonrwx [u ap.]. - Kazans : KI'DY, 2015. - 54 c.

8. DnexTpomMarHeTusm: npakTukym / coct.: A.H. I'aBpunenko [u ap.]. - Kazanb
: KI'9Y, 2022. - 61 c. - URL: https://lib.kgeu.ru/. - TekcT : 21€KTPOHHBIN.

9. 3yeBa, Onwra CredanoHa. @usuka : yueoHoe nmocooue / O. C. 3yena, B. JI.
Maryxun, 0. @®. 3yeB. - Kazamp : KIDJY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r plus/index.html. - Tekct : osnexkrponusii. Y. 1 :
Mexanuka. MonekynsapHas pusuka. Dnexrpocraruka. [locrosHubiil Tok. - Kazans :
KI'9YVY, 2019. - 313 c.

10. OnTHuka. DJeMEeHTbl KBAaHTOBOM (DM3HMKH : METOJMWYECKHE YyKa3aHUsS IO
MOATOTOBKE K MPAaKTHYECKUM 3aHSITUSAM JJISI  CTYJACHTOB  SHEPreTUUYECKHUX
cnenuanbHocTe ouHoU (opmbl 00yuenus / coct. C. @. Manamuon. - Kazansp :
KI'9Y, 2015.- 112 c.

11. 3aiinamesa, ['y3ens HakunoBna. @usuka. COOpHUK 3a1a4 [DIEKTPOHHBIN
pecypc] : ydebHo-meronuueckoe nocoodue / I'. H. 3aiinamena, C.®d. ManarmuoH. -
DJIeKTPOH. TeKCTOBbIE J1aH. - Kazans : KI' DY, 2015. - 100 c. ;

12. DneKTpUYeCTBO U MAarHeTU3M: METOAMYECKUE YKa3aHUs MO MOJATOTOBKE K
npakTudeckuMm 3aHsatusiM / coct. C. @. Mamarmon, E. B. llImuar. - Kazaus : KI'DY,
2014.-97 c.

13. Mexanuka ©u MOJIEKyJIsApHas (U3MKA: METOJUYECKOe Iocodue s
caMOCTOsITeIbHOM paboTel mo auciuminHe ®dusuka / coct. C. ®@. MamanuoH. —
Kazansb : KI'DQY, 2010. - 175 ¢

14. Mananuon C.®. DnektpudectBo U MmarHetusm: Kypc nekuuii no ¢pusuke. —
Kazansb: Kazan. roc. suepr. yH-1, 2007. — 220 c.

15. Mexanuka. MonekynsipHas (Qu3nka: TECTOBbIE 3aJaHUsS JJIi PyOEKHOTO
KOHTpoJIA 3HaHu# 1o aucnuruirnae "dusuka" / coct. E. B. I'azeena [u ap.]; pen. B. JI.
MaryxuH. - Kazans: KI'DOV, 2012 — 56 c.

16. DJeKTpUYeCTBO W MAarHeTU3M: TECTOBBIC 3afaHUsA ISl PyOCKHOTO
KOHTpoJIs 3HaHui mo mucnuiuimHe "duswmka" / E. B. T'azeeBa [u np.]; pea. B. JL.
MaryxuH. - Kazanbs: KI'QY, 2013. - 71 c.

17. BonHoBast u kBaHTOBass onThuka. OCHOBBI aTOMHOW M AJIEPHON (DU3UKHU:
TECTOBBIE 3aJaHus AJig pyOEKHOrO KOHTPOJI 3HaHW mo aucuuruimHe "dusuka" /
coct. E. B. I'azeeBa [u 1p.]; pea. B. JI. Maryxun. - Kazaus: KI'QY, 2012. - 40 c.



5.2. UudopmannonHoe odecneyeHue

5.2.1. DIIEKTPOHHBIE U NHTEPHET-PECYPCHI
1. JuctanimonHslii kypc "®duszuka" Ha o6pazoBatenbHoi miomaake LMS MOODLE
https://Ims.kgeu.ru/enrol/index.php?id=12

2. Enunblil mopTan nHTEpHET-TeCTUpOBaHus B chepe oOpazoBanus https://i-exam.ru/
https://mypage?.i-exam.ru/

5.2.2. llpoeccuonanbupie 0a3zpl maHHBIX / WH(pOpMannOHHO-CIIpaBOYHbIE
CUCTEMBI
1. Equnoe okHO fpocTyna k oOpa3zoBareiabHbIM pecypcam http://window.edu.ru/
2. Poccuiickast HanMoHabHas oubiaroreka http://nlr.ru/
3. «Koncynbrant mitocy» http:// www.consultant.ru/

5.2.3. Jlunien3noHHOe ¥ CBOOOJHO  pacmpoCTpaHAEMOE  MPOrPaMMHOE
oOecrnieyeHne AUCIUITITUHBI
1. Windows 7 IIpodeccuonanpHas (Pro) [Tons3oBaTensckast onepanroHHas CHCTEMA;
3A0 "CodrJlaitaTpenn" Ne2011.25486 ot 28.11.2011 Heuckn. npaso. beccpouHo;
2. bpayzep Chrome Cucrtema noucka uHpopmanuu B cetu uHTepHeT; CBoOOaHAS
nunens3us Heucko. mpaso. beccpouno;
3. LMS Moodle 1O s 3¢ pexTuBHOTO OHIANH- B3aUMOICUCTBUS MIPENoaBaTesis u
crynenta; CBoOoanas nunensust Heuckil. mpaso. beccpouHo.

6. MaTepuaibHO-TeXHHYECKOE o0ecnevyeHne U CHUIINHbI

Haumenosanue Buja HaunmenoBanue yueOHOi
y4eOHON paboThI ayJIUTOPHH, [TepeueHs HEOOXOAUMOTO OOOPY/IOBAHUS H
CTICIMATTM3UPOBAHHON TEXHUYECKUX CPEACTB 00YUCHHS
naboparopuu
Jlexuyn VYueOHast ay tuTOpHs 17151 Crnenuanu3upoBaHHAs ydeOHas Mebeb,
MPOBEICHUSI 3aHSATHI TEXHHUYECKHE CPEACTBA OOy4EHHs, ClyKamue IJIs
JICKIMOHHOTO THITA IIPEICTaBICHUS y4eOHOI uHpOpMaun

OONBIION  ayAuTOpUH  (MYJIBTUMEAUHHBINA
MPOEKTOP, KOMIbBIOTEp (HOYTOYK), OJKpaH),
JEMOHCTPAIIMOHHOE 000pYyI0BaHKE, y4eOHO-
HATJISTHBIC TTOCOOUS

[pakTryeckue | YueOHas ayIMTOpHs st Cenuanu3upoBaHHAs yueOHas MeOenb,

3aHATUA HPOBEACHHUA 3aHATHH| TeXHMYECKHE cpeacTBa oOy4JeHus
CEMHHAPCKOTO TANA, | (MyJIBTUMEIUWHBIA  MPOEKTOpP, KOMIIBIOTEP
TPYHOIIOBBIX nu I/IH)_'[I/IBI/I,Z[X— (HO}’T6YK), 3KpaH) u JIp.
AJIbHBIX KOHCYJIbTalluU,
TEKYLICTO KOHTPOJIA nu

MIPOMEXKYTOUHON aTTEeCTALINU



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

JlaGopatopHbie
paboThI

YuebHas mabopaTopus
«OnTukay, A-203

Crienua n3upoBaHHOE nmabopaTropHoOe
000pyI0BaHKE MO MPOQHUITIO TabOpaTOPHH:

ycTaHoBKa JabopatopHas «UWuTepdepenius
ceera. bunpusma @penens. OmnpeneneHue
rnapamMeTpoB OUIIPU3MBI Openest o
UHTEp(EPEHIIMOHHOW  KapTUHE»; yCTaHOBKa

n1abopaTopHas «Omnpenenenue panuyca
KPUBHM3HBI ~ JIMH3BI C  TIOMOLIBIO  KOJEIl
HerotoHay; yCTaHOBKa n1abopaTopHas

«M3yuenne audpaknym Ja3epHOTO CBETa Ha
menn.  Judpaknus  DpeHens»;  ycTaHOBKA
naboparopHass «OnpeneneHne THHBI BOJIHBI
CBETa C TIOMOIIBIO 30HHOW TUTACTHHKI;
yCTaHOBKa nabopatopHas «Indpakuus
Ja3epHOro cBeTa Ha NU(PAKIIMOHON pelIeTKe.
Onpenenenue UIMHBI CBETOBOM BOJHBI IpU

MIOMOIII I(pakIMOHHON pELIETKNY;
yCTaHOBKa nabopaTopHas «U3yuenne
MOJISIPU30BAHHOTO CBETA MOYITPOBOJHUKOBOTO
nmasepa.  3akoH ~— Mamoca»;  ycTaHOBKa

nabopatopHas «/3yuenne wuHTepdepeHIUN
JA3epHOTO CBETa B TOJCTOM  CTEKJISTHHOMN
miactuHke.  [lonmockl  paBHOrO  HakKJIOHA.
OnpeneneHne TOMMMHBI MIOCKONapaILIEbHOM

CTEKJITHHOU IUIACTUHBI o
uHTEp(EPEHITMOHHBIM KOJIbIIAM

YuebHas nabopatopusi| Crenuanu3upoBaHHOE nmabopaTopHoOe

«MexaHuKa 1 MOJIEKYJIsIpHas 060pyHoBaHKe 10 NPO(GHITIO IaAbOpaTOpHH:

dusnka», A-114 yCTaHOBKA nabopaTopHas "MasiTHUK
YHHMBEpCAIbHBIN", YyCTaHOBKa JabopaTopHas
"MasiTHUK HAKJIOHHBIN", YCTaHOBKA
naboparopHas "MamuHa ATByaa", ycTaHOBKa
nabopaTopHas "MasiTHUK Makcgeina",

ycTaHoBKa  JlaboparopHast — «OmnpezeneHue
MOMEHTAa MHEPLUH POTOpa U CHJIbI TPEHUS B
orope», yCTaHOBKa n1abopaTopHas
«Ompenenenne BA3KocTH MeTofoM CTokcay,
ycTaHoBKa  JaboparopHast — «OmpezaerneHue
MOMEHTAa MHEPLUH TeJla U MPOBEPKA TEOPEMBI
[IteitHepay, yCTaHOBKA nabopatopHas
«Ornpenenenue OTHOILEHMUS MOJISIPHBIX
termoemkocted  raza  Cp/Cv meromom
annabaTUYEeCKOro  pacIIUpeHHs», MOPTPETHI
YYCHBIX.




VYuebHas
«DNEKTPUIECTBO

naboparopust
n

MaraeTusm», A-207

Crenuanu3upoBaHHOE JTabopaTopHoe
obopynoBanne 1o mnpodwiro  abopaTopHu:
yCTaHOBKa JabopaTropHas «AMIIEPMETp Kak
OMHYECCKOC COIMPOTUBJICHUC B CXEME»,
YCTaHOBKA JiabopaTopHasi «BOJBTMETP Kak
OMHYECKOE  CONPOTHUBIICHHE B  CXEMED,
ycTaHoBKa naboparopnas «lM3mepeHue Toka u

HaIPsHKEHUS Ha CONPOTHUBIICHUSIX,
COE/IMHEHHBIX MOCIIE0BATEIBHO u
napajulelbHO»,  yCTaHOBKa  JlabopaTopHast
«Omnpenenenue TOPU30HTAILHON
COCTABIIAIONICH WHIYKIWA MarHUTHOTO TOJIS
3eminy, yCTaHOBKa n1abopaTopHas

«OrmpeneneHne CONMPOTHUBICHUH € TOMOIIBIO
MOCTOBOM CXE€MBbl YUTCTOHa », YCTaHOBKA
naboparopHass «[IpoBepka 3akona Owma u
U3MEPEHHE  YNENBHOTO CONPOTUBICHHUS — »;
monyie DI13-03 «OmnpeneneHne OTHOIICHUS
3apsijia dJCKTpOHA K  €ro Macce MeETOIOM
MarHeTpoHay, yCTaHOBKa  J1abopaTopHast
«3yueHne ammepMeTpa U BOJIETMETPA»,
yctaHoBKa  jaboparopHas  «['pamyupoBka
raJbBaHOMETpa», YCTaHOBKa JlabopaTtopHast
«DKCTIepUMEHTANbHAS TIPOBEpKa 3aKkoHa OMay,

TIOPTPETHI YUEHBIX

YueOHasg

JTabopaTopus

«MexaHuka U MOJIEKyJIsIpHas

buzuka» A-206

Crienanu3upoBaHHOE 1a00paTopHOE
00opy0BaHue MO MPOQIITIO Ta00paTOPUU:
ycTaHoBKa  JlaboparopHast — «OmpezaerneHue
koa¢dunmenta BSI3KOCTH BO3/TyXa
KalUIIPHBIM METO/I0M», yCTaHOBKa
naboparopHass  «OnpezneneHue  OTHOIICHHS
MOJSIDHBIX ~ TEIUIOEMKOCTEH  ra3a  cp/cv
METOIOM  aJnabaTHUYECKOT0  PacCIIUpPEHHs»,
ycTaHoBKa  JlabopatopHast — «OmpezeneHue
MOJIEKYJISIPHOM T'a30BOM IOCTOSIHHOM METOAOM
OTKAYKN, YCTaHOBKA nabopaTopHas
«Onpenenenue YCKOPEHHUSI CBOOOHOTO
MaJIeHusl Tena», YCTaHOBKa JabopaTopHas
«Omnpenenenre cpeHend CUITbl COTPOTUBIICHUS
IpyHTa 0pu 3a0UMBaHUM CBaW», YCTaHOBKA
n1abopaTopHas «Ornpenenenne MOMEHTa
UHEepIMU Teda W MpOBEpKa  TEOPEMBI
[lITertHepay, MOPTPETHI YUEHBIX

KommnbroTepHslii Ki1acc ¢
BbIxos10M B HTEepHET A-204

Crienpaan3upoBaHHAs ydyeOHass  MeOeb,
TCXHUYCCKUC CpCACTBa 06y‘-IeHI/I$I
(KOMIBIOTEPHI), JHUIEH3MOHHOE MPOrpaMMHOE
obecrieueHue

CaMocrosrenpHas
pabora

KommbroTepHslii Kinacc ¢
BBIX0710M B HTepHET B-600a

CrnenuanusupoBanHas yueOHas mebenp Ha 30
MOCAJOIHEIX MECT, 30  KOMIIBIOTEPOB,
TEXHUYECKUE CPeIcTBa 00yueHus (MyJIbTUME-
TUIHBIA  TPOEKTOp, KOMMBIOTEp (HOYTOYK),
9KpaH), BUJICOKAMEPBI, porpaMMHOE




oOecrieueHue

CrenmanusupoBanHasi MeOesb, KOMIbIOTEPHAS
TEXHMKA C BO3MOKHOCTBIO BbIX0oza B IHTEpHET
u obecnieuenuem noctyma B JUOC, skpas,
MYJIbTUMEIUNHBINA IIPOEKTOP, IPOrPaMMHOE
o0ecrieyeHue

YuranbHbIN 341
OHnOIHNOTEKH

7. Oco0eHHOCTH OpraHu3anny 00pa3oBaTeJbHOM 1eATEJIbHOCTH JIsl JIMI C
OrPaHUYEHHBIMHM BO3MOKHOCTSIMHU 3/I0POBbSI U MHBAJIHN/I0B

Jluma ¢ orpaHUYEHHBIMH BO3MOXKHOCTSMH 310poBhs (OB3) 1 MHBANIBI UMEIOT
BO3MOYXHOCTh OECIIPEMATCTBEHHO MEePEMENIaThCs U3 OJJHOTO y4eOHO-Ta00paTOPHOTO
KOpIyca B JApPYrod, MOTHATHCS HA BCE 3TaXH Y4eOHO-Ta0OpPAaTOPHBIX KOPIYCOB,
3aHUMAaThCl B YYEOHBIX H MHBIX TOMEIIEHUAX C YYE€TOM OCOOEHHOCTEH
NCUXO(PU3NYECKOTO PA3BUTHSI U COCTOSTHUS 3/I0POBbS.

Jns oO6yuenust nun, ¢ OB3 ¥ MHBANKIIOB, MMEIOIIUX HAPYUIEHUS OMOPHO-
JIBUTATEIPHOTO armapara, 00€CIeueHbl YCIOBHUS OECHpEnsTCTBEHHOTO JOCTyIa BO
Bce yueOHbIe momenieHus. Mudopmarus o crenuanbHbIX YCIOBUSX, CO3TAHHBIX IS
oOyvaromuxcst ¢ OB3 u uMHBaIMIOB, pa3MellleHa Ha CcalTe YyHUBEpPCUTETa
www//kgeu.ru. IMeeTcss BO3MOKHOCTh OKa3aHHUS TCXHUYCCKOM MOMOIIN aCCUCTCHTOM,
a TaKXe YCIyT CypJIONIEPEBOTUYUKOB U TU(DIOCYPAOTIEPEBOTIHKOB.

Jlist aganTanuu K Boctpustuto ymiamu ¢ OB3 1 uHBanumaMu ¢ HapyImeHHBIM
CIIyXOM CIPaBOYHOTO, Y4eOHOro MaTepuajia IO UCHUILIMHE OO0ECIeUHBAIOTCS
CJIEIYIOIINE YCIOBUSA:

- JUIS JTy4IIe OpUEHTAIlMU B ayIUTOPHH, IIPUMEHSIOTCSI CUTHAJIBI OMTOBEIICHUS
0 HayaJje W KOHIIC 3aHATHSA (CIIOBO «3BOHOK)» MHUIIETCS HA IOCKE);

- BHUMaHUE Cl1a0oCibIanmero oOyYaromierocss MPUBJIEKACTCS I1€1aroromM
YKECTOM (Ha TIJIEYO KIIAJETCs pyKa, OCYIIEeCTBIISICTCS HEPE3KOE MOXJIONBIBAHNC);

- pazroBapuBasi ¢ OOy4YaroUIMMCs, IEJAarorHYecKuii paOOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMHM TMPEIOKEHUSIMH, OOecreunBasi BO3MOMXHOCTb
YTEHUS 0 Ty0am.

KoMmrieHcanust 3aTpyHEHM pPEYEeBOrO0 M HWHTEIUIEKTYaJbHOTO Pa3BUTHS
CJ1a0O0CBITIAINX 00YYAOITUXCS POBOAUTCS MY TEM:

- HCTIOJIB30BAHUS CXEM, JIMarpaMM, PUCYHKOB, KOMIBIOTEPHBIX MPE3CHTAIIUN C
TUIEPCCHUTKAMU, KOMMEHTUPYIONTUMU OT/IETbHBIE KOMIIOHEHTHI U300PaKEeHNUS,

- pETYISIPHOTO TPUMEHEHHSI YIPAXKHEHUH Ha TpaduiyecKoe BBIICICHUE
CYIIIECTBEHHBIX MIPU3HAKOB MIPEAMETOB U SBJICHH;

- oOecrieueHrs BO3MOXKHOCTH JUIsi  OOYYaromierocsi TMOJYy4YdTh aJpPECHYIO
KOHCYJIBTAIHMIO TI0 3JICKTPOHHOU MOYTE 110 MEPE HEOOXOTUMOCTH.

Jliis amantanuu K BocnpusaTuio auiamu ¢ OB3 u uHBaInaamMu ¢ HapymieHUIMA
3peHus CIIPaBOYHOTO, y4e0HOTO, MIPOCBETHTEIIHCKOTO MaTepuana,
IPEeyCMOTPEHHOT0 00pa30BaTeIbHON MPOrpaMMOil M0 BbIOPAHHOMY HAINpPABICHUIO
MOJITOTOBKH, 00ECMIEYMBAIOTCS CIIECAYIOIIUE YCIOBUS:

- BeJIeTCs ajanTtanus opUIIMalIbHOrO caiita B ceTd HTEepHET ¢ yueToM 0COOBIX
NoTpeOHOCTEM MHBAIHUIOB 110 3pEHUI0, 00ECEYNMBACTCS HATMYUE KPYIMHOPUPTOBOM
CIpaBOYHOM MH(MOPMALIUK O PACIIUCAHUH YUCOHBIX 3aHITHH;
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- MIeIarOru4ecKuii  paboOTHUK, ero cobecenHUK (TpU HEOOXOIUMOCTH),
MPUCYTCTBYIOIINE HA 3aHSATUU, MPEACTABISIOTCS 00YUYalOIUMCS, TIPU 3TOM KaXK[IbIi
pa3 Ha3bIBaeTCs TOT, K KOMY MeAarornueckuii paboTHUK oOpaniaeTcs;

- IEUCTBHUSI, KECThI, MEPEMEIIEHUsI TMeJarorn4eckoro paboTHUKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- meyaTHass MHGOpMaLMs MPEeAoCTaBisgeTcsl KpynHbIM wmpudpTom (ot 18
MIYHKTOB), TOTAJIbHO 03BYUYHBAETCS;

- obecrieunBaeTcsi HeOOXOIMMBIN YPOBEHBb OCBEIIEHHOCTH TOMEIIEHUI;

- IPEIOCTABIISIETC BO3MOXKHOCTb HCIIOJIb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHITHI U MPABO 3aMUCH 00BSICHEHUHN Ha TUKTO(OH (IO JKETAHUI0 00yUYarOIINUXCs).

dopmMa TpPOBENCHUA TEKyWIEd W NPOMEKYTOUYHOW aATTECTAUUM A
oOyuaromuxcs ¢ OB3 u MHBaNKMIOB ONpENENsIeTCs] MeJarorndieckuM pabOTHUKOM B
COOTBETCTBHH C yueOHBbIM maHoM. [Ipum HeoOxommmoctu obyuaromiemycs ¢ OB3,
WHBAIHY C YYETOM MX WHANBUAYATBHBIX MCUXO(PU3NIECKUX OCOOECHHOCTEH TaeTcs
BO3MOYKHOCTb MPOUTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, TUCbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTEPE, B ()OpME TECTUPOBAHUSA U T.II., JIUOO MPEOCTABISAETCS
JOTIOJTHUTENIBHOE BpeMs JUIsl IIOJITOTOBKH OTBETA.

8. Meroanuyeckue peKOMeHAAIMH AJIS IpenojaBare/ieil Mo opranu3anuu
BOCIIMTATEJIbHOM Pad0OTHI C 00yYAOIMMHUCH.

Metonnueckoe obecneueHre nporuecca BOCIUTAHUS 00ydarouuXxcsl BEICTYTIAET
OJIHUM U3 ONpEIeIsomuX (aKTOpoB  BBICOKONO KadecTBa 0Opa30BaHUS.
[IpenonaBarens By3a, JEMOHCTPHUPYS BBICOKMUA MPOQPECCHOHAIN3M, 3PYAMIMIO,
YEeTKYI0 IPakIaHCKYIO MO3ULINI0, CAMOIUCLIMIUIMHY, TBOPUYECKUI MOAXO0 B PELICHUU
npo(eCcCHOHANBHBIX 3a7a4, B XOJ€ 00pa30BaTEIbHOIO Ipoliecca CHOCOOCTBYET
(OpMUPOBAHNIO TAPMOHUYHOH JINYHOCTH.

[Ipy peann3anuu AUCHUIUIMHBL IPENOJABATENb MOXET HCIIOIb30BaTh
CJIEIyIOIIE METO/Ibl BOCIUTATEIbHOU PabOThI:

- MeToJbpl (OPMHPOBAHUSA CO3HAHUS JUYHOCTU (Oeceda, AMCIYT, BHYLIEHUE,
UHCTPYKTQX, KOHTPOJIb, OOBSICHEHUE, NPUMEpP, CAMOKOHTPOJIb, PAaccKa3, COBET,
yoexaeHue u ap.);

- METOJbl OpraHu3aluy AESTENbHOCTH W (OPMHUPOBAHUS ONbITa MOBEACHUS
(3amaHue, OOILECTBEHHOE MHEHHME, IIearoru4eckoe TpeOOBaHUE, IOPYUYEHHE,
NpUyYEHUE, CO3/1aHNEe BOCIIUTHIBAIOUINX CUTYallui, TPEHUHT, YIIPa)KHEHUE, U 1. );

- METO/bl MOTHMBALIMM JAEATEIbHOCTU U IMOBeJCHUs (0J00peHHe, MOOLIPEHHE
COLIMAIBHOM aKTUBHOCTH, NOPULIAHWE, CO3JlaHWE CHUTyalud ycIexa, CO3JaHHe
CUTYALMH 111 SMOLIMOHAJIbHO-HPABCTBEHHBIX NIEPEKUBAHUM, CODEBHOBAHUE U . )

[Ipn peanuzauuy JUCUMILIMHBI  IpPENOAABATENb JOJDKEH  YYHUTHIBATh
CJIEIyIOIME HAIIPaBJICHUS! BOCIUTATEIBHON JEATEIBHOCTH:

I pasicoanckoe u nampuomuueckoe ocnumarue:

- popmupoBanue y 0Oy4arOmUXCsl HEIOCTHOTO MHUPOBO33PEHUS, POCCUUCKOMN
UJICHTUYHOCTH, YBAKEHUS K CBOEH CEMbE, OOIIECTBY, TOCYAAPCTBY, IPUHATHIM B CEMbE U
00IIECTBE TyXOBHO-HPABCTBEHHBIM U COLMOKYJIbTYPHBIM LIEHHOCTSM, K HALIMOHAIBHOMY,
KyJIbTYPHOMY M HCTOPUYECKOMY HACIEIUI0, (OPMUPOBAHUE CTPEMJIEHUS K €ro
COXPaHEHUIO U Pa3BUTHIO;



- popMupoBaHUE Y 00y4arOLIMXCsl aKTUBHOM I'PakKIaHCKOM MMO3ULIMU, OCHOBAHHON
Ha TPAJULMOHHBIX KyJIbTYPHBIX, JyXOBHBIX U HPDABCTBEHHBIX LIEHHOCTIAX POCCUNCKOIO
oOuiecTBa, s TOBBIIIEHUS CIOCOOHOCTH OTBETCTBEHHO pPEAlM30BbIBATh CBOU
KOHCTUTYLIMOHHBIE ITpaBa U 0053aHHOCTH;

- pa3BUTHE NMPABOBOM M MOJIUTHYECKON KYJIbTYPhl 00YHYarOIIUXCSl, PACIIUPEHUE
KOHCTPYKTUBHOI'O y4acTUsl B IPUHATHUM PEIICHWM, 3aTParuBaloOlIMX KX IIpaBa u
MHTEPECHl, B TOM YHCJIE B Pa3IMYHBIX (popMax CaMOOPTraHU3alUU, CAMOYTIPABICHHUS,
0OIIIECTBEHHO-3HAYNMOM JIESTEIHLHOCTH;

- opMHpOBaHHME MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JIUMYHOCTH, NO3BOJIIOIIUX ~ IPOTUBOCTOATH  JKCTPEMU3MY, KceHogoOuu,
JUCKPUMUHALIMM [0 COLMAIBHBIM, PEIUTMO3HBIM, pAacOBBIM, HaAlMOHAJIbHBIM
IpU3HAKaM, MEXITHHUUECKOH M MEXKKOH(PECCHOHAIbHONM HETEPIUMOCTH, IPYI'HMM
HEraTUBHBIM COLIMAJIBHBIM SIBJICHUSM.

LlyxoeHno-upascmeennoe 6ocnumanue:

- BOCIIMTaHWE YYyBCTBA JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIIMBOCTH,
YBAKEHUS K POAUTENSAM, YUUTEISIM, JIFOJASAM CTAPIIErO MOKOJICHUS;

- popMUpOBaHME MPUHLMIOB KOJUIEKTUBM3MA W  COJUAAPHOCTH, JyXa
MUJIOCEpAUSl U COCTpaJaHusi, NPUBBIUKM 3a00TUTHCS O JIOJAX, HAXOISAIIMXCS B
TPYAHOM KU3HEHHOMN CUTYallUU;

- popMHUpOBaHUE COJIMIAPHOCTH M YYBCTBA COLIMAJIBHOM OTBETCTBEHHOCTH IO
OTHOLLECHUIO K JIFOASAM C OTPAaHUYECHHBIMU BO3MOXHOCTSAMHU 310POBbs, IIPEOIOJICHUE
IICUXOJIOTUYECKUX OapbepoB IO OTHOLIEHUID K JIIOJIM C OTpaHUYEHHBIMU
BO3MOYKHOCTSIMU;

- popMHUpOBaHUE SMOIMOHAIBHO HACBIIIEHHOTO W JYXOBHO BO3BBIILIEHHOTO
OTHOILIEHUSI K MUPY, CIIOCOOHOCTU U YMEHHUsI MlepeaaBaTh APYyTUM CBOM 3CTETUUECKUIl
OTIBIT.

Kynomyprno-npoceemumensckoe socnumanue:

- (opMUpOBaHUE ICTETUUECKON KapTUHBI MUPA;

- popMHUpOBaHUE YBOKECHHS K KYJIbTYPHBIM IIEHHOCTSIM POJAHOTO TOpO/Ia, Kpas,
CTpaHbl;

- MOBBIIIICHHE TTO3HABATEILHON aKTUBHOCTH O0YYaIOIIHXCSL.

Hayuno-obpazosamenvnoe socnumanue:

- popmupoBaHue y 00y4aronuxcs HayYHOr0 MUPOBO33PEHUS;

- popMupoBaHUEe yMEHHUS TIOTY4aTh 3HAHUS;

- popMHUpOBaHNE HABBIKOB aHAJIM3a M CHHTE3a MHPOPMAIIMH, B TOM YHUCIIC B
npodeccroHaIbHON 00JIaCTH.
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OueHouyHblE MaTepuaibl MO0 JUCHUILUIMHE, NMPEIHA3HAYEHHbI JJISI OLCHUBAHUS
pe3yJIbTaTOB OOY4YEHUSI Ha COOTBETCTBUE MHMKATOPAM JIOCTHXKEHHSI KOMITETCHITUH.

OnenuBaHue pe3yJabTaTOB OOy4YeHHS MO AUCIUIUIMHE OCYIIECTBISETCS B
pamkax Tekyiiero koutpoias (TK) u mpomexyTouHOM arrecTanuu, NPOBOJUMBIX IO
oabHO-periTuHroBoii cucreme (bPC).

1. Texnosornyeckas kapra
Cemectp 1

PeliTuHrossie mokasareian

HaunmenoBanue pasacia

DOopMBI U BUT
KOHTPOJIA
I Texymuii KOHTPOIB
JlononHUTETBEHBIC
oamel k TK1
IT Texymuii KOHTPOJIb
JlonoHUTEIbHBIC
6amnel k TK2
III Texymuii KOHTPOIB
JlononaurensHbIe
6amel k TK3
Hroro
[TpomexxyTounas
aTTecTalus

Pazgen 1. «OcHOBBI TK1 15
KJIACCUYECKOH M 15 | 0-15 20 15-20
PeJSITHBUCTCKOI MEXaHUKI
Tecr 10
Otuet no naboparopHoii padote
(OJIP)

Omnpoc no pazaenam (Temam) 0-10

Pedepar (Pdp) 0-5
Paznen 2. «Mousekyasipuas TK2 15 | 0-15 15- 15-20
(u3uKa u TEPMOIUHAMUMKA) 20
Tect 10
Otuer mo nabopaTopHoOii paboTe
(OJIP)

Ompoc 1o pazzaenam (Temam) 0-10

Pedepart (Pdp) 0-5

TK3 15-
Pazpen 3. «aekTpudecTBo» 15 | 0-15 20 15-20

Konrposbhas padora (KaTP) 10

Ortuet no naboparopHoii padote
(OJIP)

Omnpoc no paznenam (Temam) 0-10
Pedepar (Pdp) 0-5
I[MpomexyTouHas aTrecTanus oM
(3K3aMeH) 1
B mucemenHoit popme no
Oneram

0-40

0-40




Cemectp 2

Haumenoanue paznena

DopMBbI U BU]T
KOHTPOJIS

PeliTuHTOBBIC TIOKA3aTEIN

I Texymuii KOHTpOIB
JlomoHUTENbHBIE
6amel k TK1

II Texymuii KOHTPOIb

JIONOIHUTE IBHBIE
oamnel k TK2

III Texymmii KOHTPOIIb

JlonoaHUTEIbHEIE
6amner k TK3

Hroro

ITpomexyTouHas
aTTecTaius

Paznea 4. «Marueru3sm»

TK4

15 | 0-15

15-
20

15-20

Tect

Ot4er o 1abopaTopHOii paboTe
(OJIP)

Omnpoc no paznenam (Temam)

0-10

Pedepar (Pp)

0-5

Pa3zneda 5. «OnTtuka»

TKS

15

0-15

20

15-20

Tecr

10

Otuet no naboparopHoii padote
(OJIP)

Omnpoc o paznenam (Temam)

0-10

Pedepar (Pdp)

Paznea 6. «OmeMeHTHI
KBaHTOBOH pu3uku. OCHOBBI
aTOMHOM U iAepHON QUKD

TK6

15

0-15

15-
20

15-20

Konrponbnas pabora (KutP)

10

Ot4er o 1abopaTopHOii paboTe
(OJIP)

Omnpoc no paznenam (TeMam)

0-10

Pedepart (Pdp)

0-5

ITpome:xxyTOUHAsI aTTECTALMS
(3K3aMeH)

OM

0-40

B nmucemenHoit popme no
ouneram

0-40

2. OueHO4YHbIE MATEPUAJIBI TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHOM aTTecTAlli
[ITkasa oleHKH pe3yJIbTaTOB 0OYUYEHHS 110 TUCIUTUINHE:

3annaHu-

Kon Kon POBaHHBIE
KOMIIe- | HWHAMKATOpa pe3yJIbTaThI
TEHIIUN | KOMIIETEHIUH 00y4eHwsI 110
NUCLIUILINHE

YpoBeHb chOpMUPOBAHHOCTH

HWHAWKATOpa KOMIICTCHIUHA

Bricokuii

Cpennuit

Hwuxe
CPEIIHETO

Huzknit

ot 85 go 100

ot 70 mo 84

oT 55 mo 69

or 0 mo 54




[IIxana oneHUBaHua

HEY/I0B-
YIOBIIET-
OTJIMYHO Xopouio BOHTENIBHO JICTBOpPH-
TCIIBHO
3a4TEHO HE 3a4TCHO
3HaTh:
OCHOBHEIE VYposenn VYposenb | Munuman | YpoBEeHb
drsnueckue 3HaHUi B 3HaHUI B BHO 3HaHUMI
SIBICHNS U o0beMme, obbeme, | nomycTum HIKE
3KOHbI; OC- COOTBETCT | COOTBETICT I MHHUMAT
HOBHbIC BYIOLIEM BYIOWIEM | ypoBeHb BHBIX
dusmueckue Be- | TPOTPAMM | TIPOTPAMM | 3pappii Tpe693aH
JUYMHBI U KOH- | © ¢, IMECT UMeeT uy,
CTaHTBI, UX HOATOTOBK MECTO MECTO HUMEIOT
onpenenenne u | 4> 0€3 HECKOJIBKO MHOTO MECTO
e IMHUIBI H3Me- | OLIMOOK HErpyObIX Herpy6bIX rpyObie
peHusL; OIIO0K OLIIBOK OIIHOKH
YMETh:
[Iponemon | Ilponemon | Ilponemon | Ilpn
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEILICHUU
bl BCE bl BCE Bl CTaH/AapT
OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | HBIX
YMEHMUS, YMEHMUS, yMEeHUs, 3a1a4 He
pelIeHBI pelIeHBI pEIICHBI POJEMOH
BCE BCE TUIOBBIE | CTPUPOBA
OCHOBHBIC | OCHOBHBIE | 33J]audl C | HbI
INPUMEHATH QU- | 3a71a4w, 3aJa4n ¢ | HeTpyObIM | OCHOBHBIC
3HKO- BBINIOJIHEH | HETpyObIM | U YMEHMUS,
MaTeMaTH4YeCKU | Bl BCE u OUIMOKAMH | UMEIOT
OINK-1 OIIK-1.2 W anmapat Opv | 3aJaHus B | omIuMOKamu | , MECTO
pEILIEHNH 3a1a4 | MTOJTHOM , BBINIOJIHEH | TpyObIe
VWH)XEHEPHON | oObeme BBITIOJIHEH | BI BCE OLIMOKH
JeSATEIEHOCTH Bl BCE 3a/1aHM,
3aJJaHUA B | HO HE B
HIOJTHOM MIOJTHOM
o0beMeE, o0BeMe
HO
HEKOTOPBI
ec
Hesoyera
MH
BJIAJICTh!
METOIaMH IIponemon | ITpone- HNmeetcs He mpo-
aHanu3a u CTPUPOBAaH | MOHCTPH- | MHHH- JIEMOH-
MO/JIETTMPOBa- bl HABBIKH | POBAHBI MaIBHBIA | cTpup
HUS, npu 6a3oBbIe Habop OBAaHBI Oa-
TEOPETUYECKOr0 | PELICHUH | HaBBIKU HaBBIKOB | 30ppic
" HECTaHjap | Nmpu TSt HABBIKH
HKCIIEPUMEHTAN | THBIX PEWICHAN | PEMICHAS |
BHOT'O 3a71ad4, CTaHJAPTH | CTAHMAPTH | noropryy
MCCIIEIOBAHHS BBITIOJIHE- | BIX 33/1a4, | BIX 3aJ1a4, CTAHIApT
IpU peLIeHUN HUM QU3H- | BBIIOJIHE- | BBINOJHE-
3a1a4 YEeCKUX ann pusu- | Hus pusn- | o
WH)KEHEPHOMH JKCIIEpU- | YECKUX YEeCKUX sanat,




JEATEIbHOCTH MEHTOB, OKCIEpU- | DKCIEPU- | BBITOJIHE-
00paboT- | MEHTOB, MEHTOB, Hus Qu-
KW U 00paboT- | 00paboT- | 3pyeckux
UHTEp- KU U KU U 3KCIIEpH-
IpeTaluy | UHTEp- UHTEp- MCHTOB

>
X PE3yJib- | MPETAUMH | MPETAUMH | o61a607-
T&TO]% 0e3 | MX pesynb- | UX Pe3YIb- | (o it i
OmIMOOK U | TaTOB C TaToB C Teprpera-
HEJI0YETOB | HEKOTOPBI | HEKOTOPHI
MU UX
MU MU
pe3yJibTa-
HeJo4eTa | HeJodeTa
TOB,
MH. MU
UMEIOT
MECTO
rpyObie
OLIMOKH.

O1eHKa «OTJMYHO» BBICTABIISICTCS 32 BBIMOJHCHUE KOHMPOIbHLIX padbom u
MecmosblX 3a0anull 8 cemecmpe Oe3 ouwmuboK u Hedouemos, 21yb0Koe NoOHUMAanue u
YMeHue NpUMeHAms Quauyeckue 3aKOHbl OJisl peuleHUus 3a0ay meopemuyecKozo,
IKCNEPUMEHMANILHO20 U NPUKIAOHO020 XApakmepa, HOIHble U COOepIHCAmebHble
omeemvl Ha 8ONPOCHL bulema (meopemuieckoe U npakmuyeckoe 3adanue);

O1eHKa «XOPOII0» BBICTABISECTCSA 32 BBIMIOJHEHHUE KOHMPOIbHLIX pabom u
MeCcmosblX 3A0AHUL 8 CceMecmpe C MUHUMALbHLIMU OUUOKAMU U HedoUemamul,
NOHUMAHUE U YMeHUe NPUMEHMb Qu3uyecKue 3aKOHbl O peuleHus 3a0ay
MeopemuyecKo2o, IKCREPUMEHMALHO20 U NPUKIAOH020 Xapakmepd, 00CMamoyHo
HOJIHblE U coOepacamenbHble Omeemvl HA 80NPOCHl Ounema (meopemuyeckoe Uil
npakmuyeckoe 3a0anue);

OneHka  «y/AOBJIETBOPHTEJbHO»  BBICTABISICTCS 32  BBIMOJHCHHUE
KOHMPOIbHBIX pabOm U MeCmo8blX 3a0anull 8 cemecmpe ¢ OONbUUM KOTUYECTBOM
OWUOOK U HeO0Yemo8;, MUHUMANbHBIN HAOOD HABLIKOG BbINOJIHEHUS (OUULECKUX
IKCNEPUMEHMOB, 0OPAOOMKU U UHMEPNPEMAYUL UX PE3VIbIMAMO8.

OrneHka «HeyT0BJETBOPUTENbHO» BBICTABISIETCS 3a C1aboe U HenoHoe
BBITMIOJTHEHUE KOHMPOTbHLIX pabom 6 cemecmpe U OMCYMCmeue MUHUMATbHbIX
HABbIKOB 8bINOJIHEHUS PU3ULECKUX IKCNEePUMEHMO8, 00paboOmKUu U uHmepnpemayuu

UX pe3yiomamos.

3. IlepevyeHb OLICHOYHBIX CPEACTB
KpaTkas xapakTepucTuka Oll€eHOYHBIX CPEJCTB, UCIOIb3YEMBIX MPU TEKYILLEM
KOHTPOJIE YCHEBAEMOCTH U MPOMEXKYTOUHOW aTTecTallud OO0ydarolerocs 1o

JUCHUITIINHCEC:
Hanmenosanue
Ornrcanue OLEHOYHOTO
OLIEHOYHOT'O Kpartkast xapakTepucTHKa OLIEHOYHOTO CPEACTBA CDEICTEA
cpencTBa pea
KouTtponbsnas CpenctBo MpoBEpKHM YMEHUN NMPUMEHSTH IMOJIYYECHHbIE Kommiekr




pabota (KutP) 3HAHUS JUId PEUIeHUs 3a/ad ONpeAEJICHHOTO THUMa IO KOHTPOJIBHBIX
TeMe WM pa3zieiy 3aJaHui 1o Ouseram
Cucrema CTaHapPTU3UPOBAHHBIX 3a/1aHAH, K
OMIUIEKT TECTOBBIX
Tect (Tect) MIO3BOJIAIOIIAS aBTOMaTU3UPOBAThH POUCAYPY | . armii
M3MEpEHUs YPOBHS 3HAHUN U YMEHUI 00y4aromerocs
IIepedens 3ananuil u
Otuer no Breimmonnenne  nmaboparopHoit  paboTel, 00paboTka BOTIPOCOB JUIA
nabopaTopHOI pe3yapTaToB 3KcnepumeHTa. OdopmieHue orTyeTa, SATLHTE! .
pabote (OJIP) 3alIUTa Pe3ysIbTaToB J1a00PaTOPHOM pabOTHI IO OTYETY nabopatopHoid
paboThI, IEpPEUCHD
TpeOOBaHUH K OTUETY
Omnpoc no 3HaHME OCHOBHBIX IIOHATUN Ilepeuens
paznenam TeMbl/pa3iesna/ IMCIUTITHHBI ornpeaeeHu
(Temam) OCHOBHBIX IMOHSITUH
TEMbI/ IUCIIUIUINHBI
[IpoxykT  camMOCTOATENbHOM  pabOTBl  CTYyIEHTA,
MPEACTABISAIONIMNA  COOOM  KpaTKoe H3JI0KEHHWE B
Pedepat (Pdp) MMHUCHbMEHHOM BUJE  MOJYYEHHBIX  pe3yibraroB | Tembl pedeparon
TEOPETUYECKOr0 aHalIu3a OIPEACICHHOM Hay4HOU
(yueOHO-HCCIIeTOBATENHCKOM ) TEMBI
OneHouHBIE MaTepHalbl, BBIHECEHHBIE Ha JK3aMeH, | [lepeueHp
COCTOAT M3  HK3aMEHAIlMOHHBIX  OWJIETOB  C | TEOPETUYECKUX
OK3aMeH TEOPETUUECKUMU BOTIPOCAMU " 3aJJaHUSIMH | BOTIPOCOB H
MPAKTUYECKOT0 XapakTepa JUIsi HPOBEPKU MPAKTUUECKUX | KOMIUIEKT THIIOBBIX
YMEHHIA. 3a71a4
4. IlepeyeHb KOHTPOJBHBIX 3aJlaHUNl WM MHbIE MaTepHaJbI,

Heo0XoaMMbIe NJIl OLCHKHU 3HAHUM, YMEHHMH M HABBIKOB, XapaKTepPHU3YIOLIUX
3Tanbl GopMHUPOBaAHHUA KOMIIETEHIM B IpoLecce 0CBOCHUS THCHHUILINHBI
[IpoBepsiemas komnereHuus: [Iposepsiemas komnerenuus: OIIK-1, OITK-1.2

llpumep 3a0anus
Jis tekymero kourpoJas TK1:

Tect

Bonpoc

Bapuanmer omeema

[Tpu abconmoTHO HEYyHnpyTrom
y/ape BBIIOJIHAETCS:

TOJIBKO 3aKOH COXpaHCHHU UMITYJIbCa

TOJIBKO 3aKOH COXPAHEHUS II0JTHOM MEXaHUYECKOU SHEPTUH

TOJIBKO 3aKOH COXpPAaHCHUSA MOMCHTA UMITYJIbCA

U 3aKOH COXPAHEHHUsS MMITYJIbCa, U 3aKOH COXPAHEHMsI IOJIHON
MEXaHUYECKON YHEPTUU

Cuna, JelcTBylOlas  Ha
TEJI0, HE COBepHIaeT padoTy,
eclu:

CHuJia mapaJljiCJIbHa HAIMTPAaBJICHHUIO ICPEMCIICHM A

CHJIa aHTUIIapaJlJICJIbHA HAITPABJICHUTIO IICPEMCILICHUA

TECJIO IIOKOUTCA

chjla  HampaBJeHa
NepeMeIeHus

MoJ TYNbIM yIJIOM K  HAalpaBJeHUIO

Pamuyc-Bexrop,
IIPOBEJCHHBIN U3 HaJasa
KOOpPJMHAT B JaHHYIO TOUKY
MO3BOJISIET ONIPENEIUTH

MECTOHAXO0KIEHNE TaHHOU TOUYKHU

MOJIOKEHNE TaHHOU TOYKH

paanyC KpUBU3HBI TPACKTOPUU ABUKCHUS TOYKHU

BEKTOPHYIO CYMMY CHJI, IPUJIOKEHHBIX K JAHHON TOYKE




OTt4et nmo s1adoparopuoi padore (OJIP)

VYkazanus 1o 0ohopMIICHHIO OTYETa K JITAOOpaTOPHOU paboTe.

Otuer odopmiseTcs KaKIbIM CTYIASHTOM HWHIWBHAYAIbHO U  JOJDKCH
coJlepKaTh: HOMEpP M Ha3BaHUE padOThl, 1IeJb padOThl, ATy BBIMOJIHEHUS, KPATKOE
OIMCaHHe TEOPHH  HW3y4aeMOTO  BOIPOCA, OCHOBHBIC  XapaKTCPUCTUKH
W3MEPUTEIBHBIX NPHOOPOB, 3alMMCH PE3YJIHTATOB MPSAMBIX M3MEPEHUN M PacyETOB
KOCBEHHBIX HM3MEpEHUH, OPOpPMIICHHBIE B BHUAC TaOJUIBI, TPaQUKH IOTYICHHBIX
3aBHCUMOCTeH (ecnmu  TpeOyroTcs), 3amuch BBIUMCICHHN, TNPUBOAAIINX K
OKOHYATEIILHOMY pe3yJIbTaTy, pacdeT OIMMOOK W3MEPEHHH H OKOHYATEIbHBIN
pE3yNbTAT C YKa3aHUEM OIIMOKHA U3MEPEHHUS, BBIBOIBI.

Bce rpaduku m0mKHBI OBITH BBIMOJHEHB Ha MWUIMMETpoBOU Oymare. [lpwu
pacuerax He0OXOAMMO UCIIOIB30BaTh eAUHUIIBI cucTeMbl CH.

K xaxnmoit nmaGopatopHoi paboOTe COIAEPKUTCS MEPEUYCHb BOMPOCOB JJIsi 3aIlUTHI
nabopaTopHOI pabOTHI.

IMpumep: Jlabopatopuas padora MU3MEPEHUE YCKOPEHUWSA CBOBOJHOI'O
[MAJEHMA C IIOMOILLBIO MATEMATHUYECKOI'O MAATHUKA
KoHTpoJibHbIE BONIPOCHI:

1. KakoB BuJ| 3aKOHA TapMOHUYECKUX KOJIeOaHN MasiTHUKA?

2. Yro Takoe kosiebanusA? cBoOOAHBIE KoJieOaHUsA? TapMOHHYECKUE KOJeOaHus?
NEePUOANYECKUE MPOLECCHI?

3. Jlailite ompeneneHus aMIUTATYAbI, (as3bl, TMEPHOAA, UYaCTOTHI, ITUKIMYECKOU
9aCTOTHI KOJIeOaHMsI.

4. BeiBenute (GopMyIbl AJsl IEPUOAOB KOJIEOAHUN MPYKUHHOTO, (PU3HUECKOTO U
MaTEMaTUYECKOr0 MasTHUKOB.

5. Kak 3aBUCHUT BeTM4YMHAa g OT reorpauuecKkoi mupoThI?

6. [IpuBenuTe npuMepsl NPAKTUYECKOTO UCIIOJIb30BAHMS KOJIEOaHUN MasiTHHUKA.

Omnpoc no pasgenam (remam):

1. AOCOIIOTHO TBEPOE TETIO;

2. Cxopoctb (muddepennmansaas Gpopma);

3. Yckopenue (muddepennmanbaas hopma);

4. TaHreHuuagbHOE U HOpMaJbHOE yCKOpeHus ((hopmyIibl);

5. Bropoii 3akon HetoToHa (onpenenenue u popmyna);

6. Wmnynbc (onpenenenue u Gopmyia);

7. Pabora (onpenenenue u hopmyia);

8. 3aKoH COXpaHEHHS MOJHON MeXaHWYeCKOM IHepruu (onpeaeneHue u hopmya);
9. 3akoH coxpaHEeHHsI MOMEHTa UMITyJibca (onpeseneHue u hopmya);

10. Teopema IlITeinepa.

Pedepar (P¢p)
Tewmbl pedepaToB:

1. JIBmxenue, kak (hopMa CyIecTBOBaHUS MaTEPHH;



2. 3aKOHBI KWHEMATUKN MEXAHUYECKOTO IBHJKEHUS U CBSI3b MEXly HUMU;

3. JleficTBUE CWJI B 3EMHBIX YCIIOBHSIX;

4. MexaHn4ecKoe IBU)KEHUE B HEMHEPLIMATIbHBIX CUCTEMAX OTCUETA;

5. Tpenue. Ilonp3a u Bpea AJ11 MEXaHUYECKOTO JBUKCHHS,

6. 3aKOHBI COXpaHEHHUs - (PyHITaMEHTAJIbHbBIE 3aKOHBI TPUPOIBL;

7. DHeprus — equHas Mepa pa3iIMuHbIX (OpPM IBUKEHUS U B3aUMOJIEHCTBUS
MaTepuHu;

8. BonmHOBEIE TPOLIECCHI B TPUPOJIE U TEXHUKE;

9. JIBuKeHueE Tel B peajbHbIX Cpeax;

10. O6 uctopuu pa3zsurus « Teopuu OTHOCUTETLHOCTI.

Ipumep 3a0anus

Juis Texymero konTpoJs TK2:

Tect
Bonpoc Bapuanmer omeema

ITepBoe Hauano | Q=AU+A

TEPMOIUHAMUKHU s | Q=0

u3zoTepMuyeckoro mnpouecca | Q=AU

HMEET BUI: Q=A

Ipu TEIUIONPOBOJHOCTH | NEPEHOCA UMITYJIECA M3 CJI0SL B CIIOH

MIPOUCXOJIST MPOIIECCHI: nepeHoca BHYTpEHHEH 3HEPTUur B (OPME TEIUIOTHI
BBIPABHUBAHMS CKOPOCTEH OIM3JIEKAIINX CIIOCB
CaMOMPOM3BOJIFHOTO  BBIPABHUBAHUS KOHIEHTpAlMA B CMECH
ra3o0B WJIM TUIOTHOCTEH B XUMHUUYECKH YUCTHIX Ta3ax

[ukn KapHo — oO6paTumbIii JBYX M30XO0p U IByX U300ap

KpyTOBOH TIpoIiecc, JIBYX U30TE€PM H JABYX anuabdar

COCTOSIIIINNA H3: IBYX U30TE€PM U JABYX H30XOP
JBYX U30TE€PM H ABYX H300ap

OTt4et no 1adoparopuoii padore (OJIP)

VYkazaaus 1mo opopMIIeHHIO OTYETa K JabopaTopHOM padoTe.

Otuer odopmisieTcss KaKIbIM CTYJEHTOM WHAMBHAYAJIbHO W JIOJDKEH
collepKaTh: HOMEp M Ha3BaHUE palOThl, 1ieJIb PAOOThI, AATy BBINOJHEHUS, KpaTKOe
OIMCaHHe TEOPUU  H3Y4YaeMOI'O  BOIIPOCA, OCHOBHBIE  XapaKTEPUCTUKU
U3MEPUTENBHBIX MPUOOPOB, 3alUCU PE3YJbTATOB MPSAMBIX M3MEPEHUNH M PAcueToB
KOCBEHHBIX M3MEpeHui, opOpMIEHHbIE B BUJE TaOJHULBbI, TpapUKU MOIYyUYEHHBIX
3aBUCUMOCTEN (ecim  TpeOyroTcs), 3aluCh BBIYMCICHUH, NPUBOJALNIMX K
OKOHYATEJIbHOMY pEe3yJIbTaTy, pacueT OIIMOOK HU3MEPEHUHl M OKOHYATENIbHBIH
pe3yNbTaT C yKa3aHUEM OIINOKU U3MEPEHHUs], BHIBOJIBI.

Bce rpaguku n0mKHBI OBITH BBINOJHEHBI Ha MWUIMMETpoBOM Oymare. Ilpu
pacdeTrax HeoOXOAMMO UCIIONIb30BaTh eAUHUILBI cucTeMbl CH.

K xaxnoit nmaGopaTtopHoil paboTe COAEPKUTCS MEPEUYCHb BOMPOCOB JJIsl 3aIUTHI
nabopaTtopHOi pabOTHI.



Ipumep: JlaGoparopuas padora OIIPEJIEJJEHUE OTHOIIEHUI MOJISIPHBIX
TETUIOEMKOCTEN I'A3A METOJ0OM AJJMABATUYECKOI'O
PACIHIMPEHHMA

KoHnTpo/ibHbBIE BOPOCHI:

1) Kakue BubI TeroeMkocTeit Bam n3BecTHbI?

2) Ot yero 3aBUCHUT Ter10eMKOCTh razoB? [louemy C, > C,?

3) KakoB ¢u3ndeckuii CMbICI YHUBEPCAIBHON T'a30BOM MOCTOSTHHOM R?

4) O0BsICHUTE U3MEHEHHE TEMIIEPaTyphI I'a3a B MPOIIECCE OTbITA.

5) OOwscHuTe, moyemy aauabara TpH pPACIIUPEHUH Tas3a CHajgaeT Kpyde, YeMm
M30TEepMA.

6) Uro Ha3bpIBaeTCS YHMCIOM cTerneHel cBoOoabpI? Kak 3aBUCAT OT 4uciIa CTEICHEH
cBobonel Cy m Cp? 3Hasg y (W3 OMBITA), PACCUMTANUTE UYUCIO CTETMEHEH CBOOOIBI
MOJIEKYJIBI BO3IyXa.

Omnpoc no pasgesnam (remam):

1. YpaBHeHHE COCTOSIHUS HJI€alIbHOTO Ta3a (ypaBHeHUe MeHeneeBa-Knanelipona);
2. 3akoH ABorajipo;

3. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU;

4. CpenHss KBaIpaTU4HAS CKOPOCTh;

5. BHyTpeHHsisl SHEpTUsl AJ1s1 MPOU3BOJIBLHOM MAcChl m ra3a;

6. Ilomnas pabota A, coBepiaeMas ra3om;

7. TennoeMKoCTb;

8. IlepBoe HayaIO TEPMOAMHAMUKH;

9. Pabota B M30T€pMUYECKOM ITPOLIECCE;

10. YpaBuenue Ilyaccona.

Pedepat (Pdp)
Temsbl pedepatos:

1. CTpoeHue BelleCcTBa ¢ TOUKH 3PEHUSI MOJIEKYJISIPHO-KMHETHUECKOU TEOpHH;

2. Inddy3roHHbIE TPOLIECCHI B )KMBOM U HEXUBOU MPUPOJIE;

3. Terio0OMEeH B KUBOM M HEKUBOU MTPUPOJIE;

4. ITpupoaa KanWJUTAPHBIX sIBJICHUNA. KanuispHbIe IBIEHUS B )KUBOW U HEKUBOU
IIPUPOJE;

. 3aKOHBI TEPMOJIMHAMUKHU U MX POJIb B PACCMOTPEHNUHU PaBHOBECHBIX MPOIIECCOB;

. Kpucrann, kak ¢popma cyriecTBoBaHUs MaTEPUU;

. Cusel B MEXaHHKE U MOJIEKYIISIPHON (DUBHKE;

. DHTpONUS, KaK (PYHKIUSI COCTOSIHUSI CUCTEMBI;

. Teopema BoiibiiMaHa 0 paBHOMEPHOM pacHpeieICHUH SHEPTUU 110 CTENEHSIM
CBOOOIBI;

10. Knaccuueckas cratuctuka bonbliiMaHa;

O 0 3 O\ D



lIpumep 3a0anus

s rekymero kourpoJssa TK3:
KountposabHas padora (KutP)
TunoBsle 3a1a4u 151 KOHTPOJIBHOU paOOTHI

buner 1

1

. [IBe rupu ¢ maccamu 2 Kr U 3 KI' COEIMHEHBI HUTHIO U MEPEKUHYTHI Yepe3 OJIOK.

Haiitn yckopeHue, ¢ KOTOPBIM JIBYKYTCS TUPH W CHITy HATSOKEHUS HUTH. TpeHueM
U Maccoi 010Ka mpeHeopeyb.

. UneanpHas Terosas mammHa KapHo coBepiiaer 3a oauH nuki padory 4 = 2,94

k/DK 1 oTHaeT 3a UK XOJOAWIBHUKY KOJW4uecTBO TermiaoTel (2 = 13,4 x/[x.
Haiitu Kk.11.1. MayHEL.

. Paccrosanue mexny 3apsaamu +8 HKn m -6 HKn paBHo 40 cm. Beruuciauth

HANPSOKEHHOCTh M TOTCHIMAT TIOJII B TOYKE, JICKAIICH IOCEePEIHHE MEKIY
3apsIaMu.

. JlBa 3apsama o g = 10° K kaxaelil Haxonarcs Ha paccrosauu 50 ¢M Apyr ot

npyra. Kakyio paGoTy HY>XHO COBEPIIUTH, YTOOBI COJIM3UTHL UX JO PACCTOSHUSA 5
cm?

. Kongencarop emkocthio 2 MK® 3apsikeH 1o HanpsbkeHus 20 B. Kaxoit 3apsig

OyneT Ha 0OKJIaJIKax 3TOT0 KOHAEHCATOpa, €CJIM K HEMY MOJIKIIOUNTD MapaieIbHO
JIpyrol KOHAEHCATOp €MKOCThio 8 MK®D, 3apsikeHHBIM n0 HampsbkeHus 32 B.
CoenuHeHbl 00KIaAKN KOHJIEHCATOPOB, UMEIOIINE PAa3HOMMEHHBIE 3apsiibl.

buner 2

1

2.

3.

. [lTap maccoit 1,5 kr kaTuTCs 6€3 CKOJIBKEHUS MO TOPU3OHTAIHHON TIOCKOCTH CO

CKOPOCTBHIO 5 M/c OmnpefenuTh KHHETHIECKYIO YHEPTHUIO 1Iapa.

Omnpenenute HauboJiee BEPOSITHYIO CKOPOCTh MOJIEKYJI ra3a, MJIOTHOCTh KOTOPOIO
npu pasinenun p = 40 klla cocrasur 0,35 kr/m°.

JIBa mapuka ¢ maccamu m = 0,1 © Ka»abli MOJBEIIEHBI B OJHOM TOYKE Ha HUTSAX
mHOM 20 cM kaxkaasd. [lomydnB oAMHAKOBBIN 3aps/l, IIAPUKH PA3OIUIACH TaK, YTO
HUTH 00pa3zoBanu yroa 60°. Haliti 3apsi Ka10ro niapuka.

. Iapux maccoit 40 wmr, 3apsokeHHBIM n0 3apsga g = 10° Kn gBmkercs co

ckopocthio 0,1 ™M/c. Ha kakoe paccTosiHHE€ MOXET NPHUOIM3UTHCS IIAPUK K
TIOJIOKUTENEHOMY TOYE€YHOMY 3apsaay ¢; = 2 -107 Kn?

. Konnencatop emkoctsto C; 3apsbkeH no Hampsokenuss U; = 100 B. Ilpu

napauieIbHOM MOJKIOYEHUH 3TOT0 KOHJIEHCAaTopa K He3zapspkeHHomy ¢ Co = 5
MK®D, BonpTMETp MOKa3zan obmiee Hanpspkenue U = 20 B. Haittu C.

buner 3

l.

2.

Kakoe naBiieHHE C€O3/1a€T KOMIIPECCOP B KPACKOIYJIbTE, €CIM CTPYys >KUIKOU
KPACKHM BBITEKAET U3 HETO cO cKopocThio 20 M/c. IlnoTHOCTE Kpacku 800 Kr/m>.
Macca m = 10 r xucimopoma HarpeBaercs oT temneparypsl T1 = 323 K no
temneparypel T2 = 423 K. Haiitu uzmeHeHue sHTponuu AS, e€ciiv HarpeBaHue
IPOUCXOJUT U300apUUECKH.



3. Paccrosinue mexay 3apsanamu ¢; = 180 vKn u ¢> = 720 uKn pasuo 60 cm .
OnpenenuTe TOYKY Ha NPSMOM, MPOXOIAILIECH 4Yepe3 3apsiibl, B KOTOPOMl HYXHO
MOMECTHUTh TPETUH 3apsi[l, YTOOBI BCS CHCTEMAa HaXOAWJIaCh B PABHOBECHUHU.

4. HaliTu SHEPrHIO CUCTEMBI TPEX OAMHAKOBBIX TOYEYHBIX 3apsanoB mo q = 10° K,
PacnoJIOKEHHBIX B BEPIIMHAX PABHOCTOPOHHETO TPEYTOJBHUKA CO CTOPOHOM 3 CM.

5. Ilnomans MIACTUH IUIOCKOTO BO3AYIIHOrO KoHaeHcaropa 1,1 cM? |, 3a30p Mexmy
HUMH 3 MM. OHeprus 3apspkeHHoro konzaeHcatopa | wmx/lx. o kakoro
HaIIPSDKEHUS 3apsKEH KOHAEHCATOP?

OTt4et no JadoparopHoii padore (OJIP)

VYkazanus o o)opMIICHHIO OTYETA K TabopaTopHOii padoTe.

Otuer odopmiseTcs KaXIbIM CTYJEHTOM WHIMBHAYyaIbHO U JOJDKEH
COZepPKATh:
HOMEp W Ha3BaHWE Pa0OTHI, MENb PaOOThI, ATy BBIMOTHEHHS, KPATKOE OIHMCAHHEC
TEOPUH HW3Yy4aeMOTO BOMPOCA, OCHOBHBIC XaPAKTEPUCTHKHA HW3MEPUTEITHHBIX
mpuOOpPOB, 3alUCU PE3yJbTaTOB NPSIMBIX HU3MEPECHHNM W PACUYETOB KOCBEHHBIX
U3MepeHU, opOopMIICHHBIC B BUJE TAOIUILI, Tpa(UKU MMOTYUYEHHBIX 3aBUCUMOCTEH
(ecmn  TpeOyrOTCS), 3amUCh BBIUYMCIACHUHN, TMPUBOAAIINX K OKOHYATEIHLHOMY
pe3ynbTaTy, pacdyeT OMMOOK U3MEPEHUN M OKOHYATEIbHBIM PE3yJbTaT C yKa3aHHUEM
OLIMOKU U3MEPEHHUSI, BBIBOIBI.

Bce rpaduku moMKHBI OBITH BBITIOJIHEHBI HAa MIULTAMETpoBoM Oymare. [Ipu

pacdeTrax HeoOXOAMMO UCIIOIH30BaTh eAUHUIILI cucTeMbl CH.
K kaxnoii nabopaTtopHoil paboTe CONEPKUTCA NEPEYEHb BOMPOCOB JJISI 3AIIUTHI
nabopaTtopHOil pabOTHI.
IIpumep: Jlaboparopuas padora PAJITYNUPOBKA I'AJIbBAHOMETPA
KoHTpoJibHBbIE BONIPOCHI:
1. Yto o3HavaeT nporpagyupoBath npudop?
2. Chopmynupyiite npasuna Kupxroda.
3. Crpenka rajbBaHOMETpa CTOMT HAa HYJIEBOM JEJICHMM IIKaibl, korga R = 0.
JlokaxuTe 3T0, MpUMEHHUB BTOpoe npaBmiio Kupxroda.
4. Yto HYKHO cJieaTh, YTOObl OTKJIOHUTH CTPEIIKY raJlbBAHOMETPA JI0 IPEAETHLHOTO
3HAYEHU IIKaJbl, €CJIM OHA TY/1a HE OTKJIOHUJIACH MPU MaKCUMallbHOM 3Ha4eHUH R?
5. I'me Oyner HaxoauThCs cTpenka npuodopa, ecimm Ri = R2 = 0, a R # 0? Uto moxer
MPOU3OUTH C TrajJbBaHOMETPOM B TOM ciyuae, ecnu JJ]C ucTtouyHuka - JOCTaTOYHO
OoJbIIIas BeTHMYUHA?

Omnpoc no pasgenam (remam):

1. IIpomomxure OIIPELICIICHHUE: «DIIEKTPOCTATUYECKUM 0JIEM
HABBIBACTCS «..uvveeeniteeeeiiieeeeitteeeeiteeeeitteeeateeesbaee e ettt e esabaeeeeabaeeeaaseeesnneeeemneeesannees »;

2. llpomomxure omnpenenenue: «HanpseHHOCTBIO DIEKTPUYECKOTO ITOJIS
HABBIBACTCS «cuvveeeutieeeauiteeeautteesueeeesaueeeeeabaeesaataeeeaabteesneteeeanbeeeeabeeesanbeeeeanseeesanee »;

3. Kak HampaBiieH BEKTOP HAIPSHKCHHOCTH DJIEKTPHUYECKOTO OIS ?
3akon Kynona (opmyiia u BXOJs11IM€ B HEE BEJIMUMHBI);



CBsI3b BEKTOPA HANIPSHKEHHOCTH £ 3JIEKTPUYECKOTO OIS C TOTEHIIHAIIOM (;
Onextpuyeckuid ToK. Cuia v II0THOCTh TOKA;

3axon OMa (Bce BapuaHThl);

Pabora u momHOCTh TOKA. 3akoH JIkoyms-Jlenna;

1-e u 2-e npaBuna Kupxroda 11st pa3BeTBICHHBIX LENEH;

AR S AN

Pedepar (Pdp)
TeMmsl pedepatos:

DIIEKTPUYECKHUE SIBJICHUS B IPUPOJIE;

HcTrouHnKy TOKA U rajlbBaHUYECKHUE DJIEMEHTHI;

Teopust MakcBesia u ee BIMsIHUE HA pa3BUTUE PU3UKU;

N30TponHbIe M aHU3O0TPOITHBIE TUAIEKTPUKHA. CETHETOAIIEKTPUKH;

[IpoBogHMKH. SIBlIeHME  DJIEKTPOCTATHYECKOM  HMHAYKUMU. Pacrpenenenue

U30BITOYHOTO 3apsi/ia B 3apsSKEHHOM IIPOBOJAHUKE. DKPaHbl. 3a3eMJICHHE;

OCHOBHBIE 3aKOHBI IIOCTOSTHHOT'O TOKAQ;

7. Tox mpoBoAMMOCTH B MeTaiax. OCHOBBI KIACCUYECKOW AJIEKTPOHHOM TEOPUH
AIEKTPONPOBOIMMOCTH METAJIIOB;

8. 3akon JIxoyns-Jlenna B nuddepenimanbHoi U HHTETpanbHON (opmax. 3aKoH
Bunemana-®panna;

9. CBepXnpoBOJUMOCTb;

10.OnexTpruueckuil TOK B razax. DJIEKTPONPOBOJHOCTh ra3zoB. MoHU3anus MoJeKy

razoB. HecaMocTosATeNnbHBIA Ta30BbIA pa3psan. YJapHas HWOHU3ALUs Ta30B.

CamocTosITeNbHBIN ra30BbIN pa3psl U ero Tunbl. ['a3opa3psaHas mia3zma.

M
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Ipumep 3a0anus

Jus texkymero kouTpoJs TK4:
Tect

Bonpoc Bapuanmur omeema

n I[yKuI/IOHHI,If/'I TOK — TOK, | BpalIa€TCA B DJICKTPUICCKOM II0JIC
BO3HHUKAIOIIUNA B 3aMKHYTOM | HAXOAUTCA B MArHUTHOM IIOJIC
MMPOBOJAIIEM KOHTYPEC, €CJIHU | HAXOAUTCA B ICPECMCHHOM MAaroHuTHOM I10JIC
KOHTYD: HaxXOJUTCA B SJICKTPUUCCKOM II0JIC

MarguTHelii  TOTOK gepe3 | onpeAcisICTCA TOKaMu, NCPCCCKAIMMU IOBECPXHOCTh
IMPON3BOJILHO 3aMKHYTYIO | OIPEACISICTCA BHYTPCHHUMU KPYT'OBBIMHY TOKaMU

MOBEPXHOCTH: OTIpeIeIseTCsl BHEIITHUMU TOKaMU
PaBEH HYJIIO

Hanpasnenue cuisl, [IpaBOro BUHTA

JIEUCTBYIOLLEH HA TOK CO OypaB4HKa

CTOPOHBI MArHUTHOTO TOJIST JIEBOM pyKH

HaXOAUTCS IO MPABUILY: MPaBOU PyKH




OTt4et nmo s1adoparopuoi padore (OJIP)

VYkazanwus 1o ohopMIICHHIO OTYETA K JITAOOpaTOPHOU paboTe.

Otuer odopmiseTcs KaXIbIM CTYISHTOM WHIMBHAYyaJIbHO W JOJDKCH
COZePIKATh:
HOMEp W Ha3BaHHWE DPAOOTHI, IIENb PabOTHI, AaTy BBHIMOJHEHUS, KPaTKOE OMUCAHUE
TEOPUH HW3y4aeMOTO BOTMPOCA, OCHOBHBIC XapPAKTEPUCTHKHA H3MEPUTEIBHBIX
npuOOpOB, 3alKMCH pPE3yNbTATOB MPSMBIX H3MEPEHHH U PacyeToB KOCBEHHBIX
U3MepeHui, opopMIICHHBIE B BUAC TaOIUIBI, TpadUKU MOITYYCHHBIX 3aBHCHMOCTEH
(ecmu  TpeOyrOTCs), 3aMUCh BBIYMCICHUH, NPHUBOIAINIMX K OKOHYATEIHHOMY
pe3yNbTaTy, pacdyeT OMMOOK U3MEPEHUN W OKOHYATEIbHBIM Pe3yJbTaT C yYKa3aHUEM
OIIMOKH U3MEPEHHSI, BBIBOIBI.

Bce rpaduku momKHBI OBITH BBITIOJIHEHBI HAa MIULTUMETpoBoi Oymare. [Ipu
pacyeTax He0OXOIUMO UCIOJIB30BaTh €AMHUIIBI cucTeMbl CU.
K xaxnoit nmaGopaTopHoi paboTe COMAEPKUTCS MEPEUYCHBb BOMPOCOB JJIsi 3aIUTHI
nabopaTopHOi pabOTHI.
INpumep: Jla6opatophas paGora OIIPEJEJIEHUE TI'OPU3OHTAJIBHOM
COCTABJISIIOIIEM MWHAYKIIMM MATHUTHOI'O TIOJId 3EMJIM U
[MEPEBOJIHOI'O MHOXWTEJIA TAHI'EHC-I'’AJIbBAHOMETPA

KoHTpoJ/ibHbIEC BONIPOCHI.

1. Yto Takoe MHAYKIUSA MATHUTHOTO TOJIS?

2. Ilouemy MarHuTHas CTpeJKa OTKJIOHAETCA NP IPOIyCKAaHUU TOKA Yepes3
KaTYIIKY?

3. Hna dero B Haudaie pabOThl HEOOXOAWMO YCTAaHOBUTH KaTYIIKy TaHTEHC-
raJlbBAaHOMETPA B IJIOCKOCTH MarHUTHOI'O MepuAraHa 3emiu?

4. Kak HanpaBJIEHO MArHUTHOE MOJIE€ B [IEHTPE KPYTOBOT'O MPOBOJHUKA C TOKOM?

5. Ilouemy HampaBieHHUE OTKIIOHEHMS CTPEJIKM MEHSETCA IIpM WU3MEHEHUU
MOJIIPHOCTHU TOKA KaTYILIKH?

Omnpoc no pasgesnam (remam):

1. Tlo xkakomy mpaBUly HaXOAMUTCS HANpaBICHUE BEKTOpPAa UHAYKIUHA MArHUTHOTO
noJist?

2. Cwuna Amnepa. [1o kakoMy npaBuITy HAXOUTCS HAaIIpaBJieHUE CUJIbl AMriepa?

3akoH buo-Capapa-Jlariaca. CBsi3p HANpsYKEHHOCTH MAarHUTHOTO TIOJNISL €

MAarHATHOW WHIYKIUEH.

Maruutssiii notok. Teopema ['aycca it MAarHUTHOTO TIOJIS;

Cuna Jlopenua. [To kakomy npaBuily HaXOIUTCS HarlpaBiieHue cuibl JIopenua?

3aKOH 2JIEKTpOMarHuTHOM HayKiuu Dapajes;

Camounaykuus. MHIyKTUBHOCTS;

DHeprusi MarHUTHOTO TOJIS;

VYpaBuenus MakcBeiia Uisi 3JIEGKTPOMAarHuTHOro nouist (auddepeHiuaibias u

HUHTETpabHbIC (POPMBI);

10. Konebarenbublit koHTyp. @opmyna TomcoHa.

W
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Pedepar (Pdp)
Temsl pedepatos:

[—

YckopuTtenu 3apsiKEHHbBIX YacTUll. MaraeTpoH. Macc-ClieKTpOCKOIIHS;

2. 3aKOoH IOJIHOTO TOKA M ero npuMeHenue. Teopema ['aycca 11 MAarHUTHOTO 1TOJIS;

3. Tumel MarHeTWkoB: JaMa- W Mapa- MarHeTukUM. COOTHOLIEHUE MEXIY
NOSIBJICHUSIMU JIMa- U NIapa-MarHUTHBIX CBOMCTB BEIIECTBA;

4. ®eppomarnernsm. Touka Kropu. MarautHelii rucrepesuc. lIpumenenns
(eppOMarHeTHKOB;

5. KsantoBas mpupoma  ¢eppomarHeTmMa.  MexaHW3M ~ HaMarHUYUBaHUS
(deppoMarueTuka;

6. SIBneHne nNEKTPOMArHUTHOM MHAYKLUWH: 3.4.C. MHAyKuuu. [IpaBuno Jlenna.
OCHOBHOI 3aKOH 3JIEKTPOMArHUTHOM MHAYKIUU (3aKkoH Papazaes-Jlenna.);

7. Dnextpuueckuid  KojeOarenbHbI  KOHTYp. CBoOonmHble — KojeOaHus B
ANEKTPUYECKOM KOHTYPE;

8. IlepeMeHHBI DJIEKTPUYECKUA TOK. XapaKTEPUCTUKUA IEPEMEH-HOTO  TOKA.
MOIHOCTh TOKA;

9. BosiHOBOE ypaBHEHHE /AJIsl AIEKTPOMArHUTHOM BOJHBL. OObEMHAsI MIIOTHOCTh
OHEPTUHU IEKTPOMATrHUTHOTO noJisA. IloTok 3Hepruun. Bekrop IloiiHTHHT;

10. [IIkana 3JI€KTPOMAarHUTHBIX BOJIH. PaiMO4acTOTHBIN M ONTUYECKUAN AUana3oH
AJIEKTPOMATrHUTHBIX BOJIH.

Ipumep 3a0anus

st tekymero kourpoJs TKS:

Tect

Bonpoc Bapuanmur omeema
Yron Mexay IUIOCKOCTSIMHU
MPOIyCKaHUs JIBYX | YBEJIMUYHUTCS B 2 pasa

MOJISIPU3aTOpOB paBeH 45°.
Eciu yron yBenuuuts B 2
paza, TO HWHTEHCHUBHOCTH
CBETa, MpPOUIEALIETO 4Yepe3
o0a mossipu3zaTopa

YMEHBIINTCSA B 4 pasa

CTaHET PaBHOU HYJIIO

YMEHBIINTCSA B 2 pa3a

Yron mameHus Jy4a Ha
TrpaHUIly JABYX Cpea paBeH
45°, yroa mpeNoMIICHUS -
60°, pu 3TOM
OTHOCUTEJIbHBIN TMOKa3aTelb
MIPEIOMIIEHHUSI COCTaBIISIET

0,71. (OTBeT yka3zaTh C TOYHOCTBIO JI0 COTHIX)

[Ipu nepexone ceera u3
BaKkyyMma (BO31lyX) B KaKyro-
100 ONTUYIECKU
Mpo3pavyHyto cpeny (Bomdy,
CTEKJIO) OCTaeTCs
HEU3MEHHOM. ...

HaIpaBJICHUE PacIIPOCTPAHEHHUS

CKOPOCTh PacIpOCTpaHEHHs

JJINHa BOJHBI

4acToTa KOJieOaHuil B CBETOBOU BOJIHE




OTt4et nmo s1adoparopuoi padore (OJIP)

VYkazanwus 1o 0ohopMIICHHIO OTYETA K JIJAOOpaTOPHOU paboTe.

Otuer odopmiseTcs KaXIbIM CTYJEHTOM WHIMUBHAYyaIbHO W JOJDKECH
COJIEPKaTh:
HOMEp U Ha3BaHUE PaboThI, 1eJdb PabOThl, JaTy BBINOJHEHUS, KPAaTKOE OMUCAHHE
TEOPUU H3Yy4aeMoOro BOMPOCA, OCHOBHBIC XAPAKTEPUCTUKH H3MEPHUTEITBHBIX
npuOOpOB, 3alHCH PE3yJIbTAaTOB MPSAMBIX H3MEPEHHH U PAcYeTOB KOCBEHHBIX
U3MepeHuid, opopMIICHHbIE B BUJE TAOJIUIbI, TpaUKU MOTYUYEHHBIX 3aBUCUMOCTEM
(ecnmu  TpeOyrOTCsA), 3amUCh BBIUMCICHUM, TMPUBOIAIIMX K OKOHYATEIHLHOMY
pe3ynbTaTy, pacyeT OMMOOK U3MEPEHU U OKOHYATEIbHBIM pe3yJbTaT ¢ yKa3aHUEM
OLIMOKU U3MEPEHMS], BBIBOJIBI.

Bce rpaduku moykHBI OBITH BBITIOJIHEHBI Ha MWJUIMMETpPOBOUM Oymare. [Ipum
pacdeTrax HeoOXOAMMO MCIIONIb30BaTh eAUHUIIBI cucTeMbl CU.
K xaxmoii maGopatopHoii paboTe COASPKHUTCS TEPEUCHb BOMPOCOB ISl 3aIUTHI
nabopaTopHOI padOTHI.
Ipumep: Jlaboparopuas padora [IPOBEPKA 3AKOHA MAJIIOCA

KoHTpo/bHbIE BONIPOCHI.

1. Kakoii cBeT Ha3bIBa€TCA MIOCKOIOISIPU30BAHHBIM ?

2. B yeM coCTOUT SIBJIEHHE JBOMHOIO JIyYENPEIIOMIEHUS ?

3. Uto Takoe onrtuueckas ocb? Kakue IMIOCKOCTH B KPUCTAJIE€ Ha3bIBAIOTCS
TJIaBHBIMU?

4. ChopmynupyiTe 3aKOHBI TTOJISIpU3AIUH.

5. YkaxuTe criocoObl MOTyUYEHUs MOISIPU30BAHHOTO CBETA.

Omnpoc no pasgeaam (remam):

1. EcrecTBeHHbI! U MOJISPU3OBAHHBIN CBET;

2. 3akon Mamroca. 3akoH  bprocrepa (dhopmyrbl);

3. Hurepdepenuus, ycioBue UHTEPPEPEHINOHHBIX MAKCUMYMOB;

4. Judpaxus. YcinoBue AubpakiiMOHHBIX MAKCUMYMOB,;

5. Jlucnepcus u ee nIposiBJICHUS,

6. TemnnoBoe U3IIy4YeHHE.

7. AOCOJIOTHO YEPHOE TEIIO.

8. 3akon Credana-bonpimana.

9. 3akoH cmenienus Buna.

10. ®otorpdexr. YpaBHenue DiHITEHHA 171 BHelHEro Gororddexra.

Pedepar (Pdp)
Tewmb1 pedepatos:

1. Tlonoce paBHoii Tonmuubl. Konbiia Hetotona. [Ipumenenue nnrepdepeHiimm B
TEXHUKE.
2. Jlucniepcuonnslii criektp. [Ipumenenue nucnepcun.
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[Tonstpuzanus cBeTa Ipu €ro OTPAXKEHUH U MPEIOMIICHUU.

ITonnoe (BHyTpeHHee) oTpaxeHue cBera. IlpedenbHbIA  yroa MOJHOTO
oTpaxeHusi. CBETOBOIBL.

Bpamenne 1mockoctu  nonsgpuszanuu.  [lomsapumerpus.  Ilpumenenue u
UCTIOJb30BaHUE TOJSIPU3AIMH B HAPOTHOM XO3SIICTBE.

[Tpumenenue BHemHero Gpororddexra B TEXHUKE.

Buaytpennuit pororddekt u ero npuMeHeHus.

Hasnenue cBeta. KBaHTOBOE 00BSICHEHNE 1aBJICHUS CBETA.

dotoaddext B momynpoBogaukax. Idpdext JlemoOepa.

. HOHHpHSaHH}I IIpru NPOXOKIACHUH CBETA YCPE3 HCKOTOPHIC KPHUCTAJLIBI. 3aKkoH

Mautroca.

Ipumep 3a0arnus

s Trekymero kourpoJisa TK6:

Tumnossie 3aJauu I KOHTpOJ'II:HOﬁ pa60T51.

buner 1

1.

4.

HaiiTn MarHUTHBIN MOTOK Yepe3 IUIOIIA (b MONEPEYHOro CeYeHus KaTymku (0e3
CEp/ICUYHMKA), UMEIOIICH Ha Ka)K/IOM CAHTUMETPE JUIMHBI N = § BUTKOB. Paamyc
cojieHoua ¥ = 2 CM, ChJIa TOKa B HeM [ = 2A.

[Tygok Genoro cBera majgaeT HOPMAJIbHO HAa CTEKJISTHHYIO IJIACTUHKY, TOJIIMHA
kotopoit d=0,4mkm. Ilokazarens npenomiieHust crekiaa n=1,5. Kakue nauHbI
BOJIH, JIGKAIllMe B TMpeJaesiax BUAUMOTO crekrtpa (oT 4 10% mo 7-10* MM),
YCUJIMBAIOTCSA B OTPAKEHHOM ITyuke? YacTuiia HaxXoAUTCsl B MOTEHIMAIBHOU siMe
mHUPUHON [ ¢ OECKOHEUYHO BBHICOKMMHU CTCHKaMU B OCHOBHOM COCTOsIHMH. Haiitn
BEPOSITHOCTh HaXOXKJACHUS YaCTHUIIBI B UHTEpBae [/4 < x <[/2.

HaiiTu MOJIHYy!0 3HEPrur0, MOMEHT HMIYJIbCa 3JIEKTPOHA M €ro BO3MOYKHBIE
IPOEKIMHU B BO30YKJIEHHOM COCTOSIHUU 3d B aTOMe BOAOPO/Ia.

Haiitu nedexT Macc, SHEpPTHIO CBSI3U M YISTBLHYIO SHEPTHIO CBSI3U SApa a30Ta.

bumner 2

l.

JIBe Karymiku HaMOTaHbl Ha oOmmMi cepacuyHuk. HailTu ux B3auMHYIO
UHIYKTUBHOCTB, €CJIM MPU CKOPOCTH U3MEHEHUW CUJIBI TOKA B NIEPBOM KaTYIKE
dl/dt = 3A/c Bo BTOpOI1 KaTyliKe MHAYKTUBHOCTU HAyupyetcs IJC €;2=0,3B.
Berancnuts paguycel nepBbIx nATH 30H PpeHens sl cilydas IUIOCKOM BOJIHBI.
PaccrosiHre OT BOTHOBOI TOBEPXHOCTH 70 TOUKH HaOmoeHus paBHO 1M. [nnHa
BoMHBI A=5-10"Mm. ®otoH ¢ sneprueii 0,51 M>B B pesynbTare KOMOTOHOBCKOTO
paccesnus oTKiIoHWIcA Ha yroia 180° .Onpenenurs 10110 SHEPIHU B NPOILIEHTAX,
OCTABIIIYIOCS Y PaccesiHHOro (OTOHa.

HaiiTu mosiHyr0 SHEpPrur0 ¥ MOMEHT HMMILyJbCa 3JIEKTPOHAa B BO30YXICHHOM
COCTOSIHMH 3p B aTOME BOJOPO/Ia.

Haiitn »Hepruto u JiuHY BOJHBI (POTOHA, MCIIyCKAaeMOro TMpU MEpexoje
AJIEKTPOHA B aTOME BOJIOPOJIA CO BTOPOTO DHEPTETUUECKOIO YPOBHS HA IEPBBIM.



buier 3

1. Hanpsi>keHHOCTh MAarHUTHOTO IOJS B LEHTPE KPYrOBOI'O BUTKA C MAarHUTHBIM
MOMEHTOM pm=1,5 Am? paBua 150 A/m. Onpenenute: 1) paguyc BUTKa; 2) CUILy
TOKa B BUTKE.

2. CKOJbKO MITPUXOB Ha 1MM JUTMHBI UMEET AU(PPAKIIMOHHAS PEIIeTKA, €CIH 3eJIeHast
muaMs pryTH (A=5461A) B cnexTpe mepBoro mopsaka HabIOAaeTCs HOJ YIJIOM
0,33 paguan?

3. Vron paccesnus ¢ortona ¢ sHepruei 1,2 MoB ma cBoGomnom snekrpone 60°
Haiitu sHepruio paccesHHOro (pOTOHA U 3JIEKTPOHA OTJAUH.

4. 3a kakoe BpeMms pacmnagercs 1/4 Ha4abHOTO KOJWYECTBA SICP PaIdOaKTHBHOIO
HYKJIMJIa, €CJIU epuo noiaypacnaaa 24 yaca?

OTt4et no s1adboparopuoi padore (OJIP)

VYkazanus o ohopMIIEHHUIO OTUETA K JITAOOpATOPHOU padoTe.

Otyer odopmisieTcss KaXAbIM CTYJEHTOM WHAMBUAYAIbHO U  JIOJKEH
COJIEPKaTh:
HOMEpP U Ha3BaHUE palOTHI, 1eJIb PaOOThl, ATy BBIMOJIHEHUS, KPATKOE OMHCAHUE
TEOPUU U3Yy4yaeMOro BOMNPOCA, OCHOBHBIC XapaKTEPUCTUKU HU3MEPUTEIbHBIX
NpuOOpPOB, 3alMCHU PE3YyJbTAaTOB MPSIMBIX HM3MEPEHHH UM PAcyeTOB KOCBEHHBIX
M3MepeHuil, opopMJICHHBIE B BUJE TAOJIUIbI, TpadUKU MOTYUYEHHBIX 3aBUCUMOCTEM
(ecnmu  TpeOylOTCsA), 3amUCh BBIUMCICHUM, TMPUBOISAIIMX K OKOHYATEIHLHOMY
pe3ynbTaTy, pacyeT OMMOOK U3MEPEHUN M OKOHYATEIbHBIM Pe3yJbTaT C yKa3aHUEM
OIIMOKHA U3MEPEHHS, BBIBOIBI.

Bce rpaduku momkHBI OBITH BBITIOJHEHBl HA MUJUIMMETPOBOM Oymare. [lpwu

pacdeTrax HeoOXOAMMO MCIIOIB30BaTh eAUHUIILI cucTeMbl CU.
K xaxnoit maGopaTtopHoil paboTe COAEPKUTCA MEPEUYCHb BOMPOCOB JJIsl 3aIUTHI
nabopaTtopHOil pabOTHI.
Mpumep: JIaGoparopras padora BHEIITHUN ®OTOIDDEKT
KoHnTposibHBIE BONIPOCHI

1. Yro Takoe ¢poton? Hammmmre popMyIibl €ro XapaKTepUCTHK;

2. Naiite popmynupoBKy BHemHero poTorddexra;

3. Yro nmpoucxoaut ¢ GOTOHOM, MaJAIOIIMM Ha TPaHUIly METaIa;

4. YTOo mpOUCXOIUT C DJIEKTPOHOM B METAJUIE IMOCJE €r0 B3aUMOJACHCTBHUS C
dboToHOM?

5. Yro Ha3biBaeTcs paboToii Bbixosa? Ubs 3TO XapakTepuCcTUKa?

6. Jlaiite onpeneneHue KpacHo# rpanuiibl porodddexra;

7. UTo TakOo€ TOK HACBIIIICHUA?

8. [Ins1 uero Hy>KHO 3anMparouiee HanpsKEHUE?

Omnpoc o pasgenam (temam)

1. Yro takoe BosHbI A€ bpoiiia?
2. Dddexr Komnrona. PaccesHubii HOTOH U 3JIEKTPOH OTIaYHN?



3. TynnenbHbIH 3G DEKT;

4. Crpoenune aTroma BOIOPOJIa. DHEPTETUYECKHUE YPOBHY;
5. bo30oHBI 1 DEPMUOHBI — YTO K HUM OTHOCUTCS?

6. Iloctynarsl bopa;

7. DIJEKTpOHHAs U JAbIPOYHAs TPOBOJIUMOCTB;

8. (CBolicTBa aTOMHOTO 5/Ipa;

9. Ilepuon nonypacnaaa. YpaBHEHUS - U [3-pacnazios;
10. ledekTt macchr.

Pedepar (Pdp)

Temsl pedepatos:

1. Dddext BaBunosa-YepeHkoBa 1 €ro NpUMEHEHHUE B sII€PHON (PUBHKE;

2. Kwuctopuu otkpsitus r¢pdexra Komnrona;

3. SIBnenue cBepxmpoBoauMoctu U 3pdext Kymepa;

4. Jludpakuusi peHTT€HOBCKHUX Jy4yeil U ee MPUMEHEHHE B PEHTIC€HOCTPYKTYPHOM

aHaJIU3€ U PEHTTEHOBCKOM CIIEKTPOCKOIINY;
5. Tomorpadus — uCTOpPHUS OTKPHITUS U €€ TPUMEHEHNE;
6. lnepHbIii MArHUTHBIN PE30HAHC U €T0 IPUMEHEHUE B TEXHUKE;
7. IlpoGnemsl siepHON SHEPTETUKU HA COBPEMEHHOM JTallE;
8. ATOMHas U siiepHasi SHEPreTUKa CEro/IHs U 3aBTPa;
9. SnepHble peakuny B HAYKE U TEXHUKE;
10. [TpoGieMbl TEPMOSIIEPHOTO CUHTE3A.

IIpome:xkyTounas arrectauusa OMI1:
Bonpocs! k 3xk3ameny (1 cemectp)

Cucrema orcuera. CKOpOCTb.

Y cKOpeHue 1 ero COCTaBIISIOIINE.

VYTI10Bas CKOPOCTh U YIII0BOE YCKOPEHHE.

3akonsl HproTOHA.

Hewnnepuuanbabie cucteMsl orcueTa. Cuibl MHEPIUU.

3aKOH COXpaHEHUS UMITYJIbCA.

Pa6ora cuibl.

KoncepparuBHble cuiibl. [loTeHumanbHas sHeprusi.

3aKOH COXPAaHEHMS IIOJTHOM MEXaHUYECKON SHEPTUH.

Teopema lltennepa.

Kunernueckast s3Heprus BpaliaroIerocs Tena.

OCHOBHOM 3aKOH IMHAMUKHN BpallaTeIbHOTO JBUKEHUS.

3aKOH COXPAHEHUS MOMEHTA UMITYJIbCA.

VYpaBHEeHHE COCTOSHUS UI€ATIBLHOTO rasa.

OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UACATIbHBIX Ia30B.
3akoH MakcBellia 0 pacrpeeieH|H 10 CKOPOCTSAM TETIOBOTO JBUKEHHUSL.
CpenHee 41c0 CTOIKHOBEHUH U CpeHss JJIMHA CBOOOIHOTO MpoOera MOJIEKYII.
BHyTpeHHss1 SHEPTUsl CHCTEMBI.
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38.

PaboTa ra3a npu ero pacumpeHuu.

[TepBoe HavYaJI0 TEPMOJIMHAMUKH U €70 IPUMEHEHUE K U30TPOIIECCaM.
TeroeMKoCTh UAECATBHOIO Ta3a.

Kpyrosoii poniecc (1iuki).

[ukn Kapho.

DNEeKTPUYECKUN 3apsA/l. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.
B3anmoneiictBue 3apsiaoB. 3akoH KynoHa.

Dnekrpuyeckoe noje. HanpskeHHOCTh MOoJIs.

DIIEKTPUYECKUI JTUTION.

ITorok BekTOpa HanpsxkeHHOCTH. Teopema Octporpaackoro-I'aycca.
[ToTtennman snexTpuyeckoro mosis. Pabora mo nepemerieHuto 3apsa.
DIIEKTPUYECKOE MOJIE B AUDIICKTPHUKE.

[IpoBOgHUKH B 351eKTpUYeCKOM Mose. Emkocts. KonaeHncaTopsi.
DHeprus MeKTPOCTAaTUIECKOTO MOJIS.

OnekTpuueckuid TOK. Cuiia 1 INIOTHOCTh TOKA.

3akoH Oma JJ1s1 OTHOPOTHOT'O MMPOBOJHUKA.

CTOpOHHUE CUIIBL.

3akoH Oma Jy1s1 HEOAHOPOIHOTO YYaCTKAa LIEMH.

Pabota u momHocTh TOKa. 3akoH J[xoyns-Jlenna.

[TpaBuiia Kupxroda juis pa3BeTBICHHBIX LIETICH.

Tunosbie 3aga4un

l.

MaxoBuk Bpaimiaercs ¢ yrioBoit ckopocteio 180 06/mMuH. C HEKOTOPOTO MOMEHTA
BPEMEHHU OH HayajJ TOPMO3HMTBCS C YIJIOBBIM yCKOpeHHeM 3 pan/c’. Uepes kakoe
BpeMsi OH ocTaHoBUTCs? Kakoe 4yucio 060poTOB OH MPU ATOM COBEPIIUT?

. Teqo maccorl 4 Kr U3 COCTOSHHUS IIOKOS HAYHMHAET CKOJIB3UTHh MO HAKJIOHHOU

IJI0CKOCTH BBICOTOM 0.5 M M JMHOM 1 M M MPOXOJUT K OCHOBAHUIO HAKIOHHOW
IUIOCKOCTH CO CKOPOCThIO 2,5 M/c. HaliTu ko3¢ umeHT TpeHus Tena o miIoCKOCTh
Y KOJIMYECTBO TEILIOTHI, II0Jy4EHHOU IPU TPEHUU

. B 6amnone naxoaurtcs ra3 npu temmneparype 17 °C. Bo ckolibko pa3 yMEHBIIUTCS

naBiieHue rasa, ecnu 40% ero BeIJET U3 OallyioHa, a TeMIepaTypa NOHU3UTCS Ha

10 °C?

. B 3akpeITom cocyzne o6bemom 25 1 mHaxoautcs 60 r xkuciopoaa u 300 r aprona .

Jasnenne cmecu 0,5 MIla. Haiitu Temneparypy U MOJSPHYIO MacCy M INIOTHOCTh
CMECH.

. JIByXaTOMHBII ra3 B KOJIMYECTBE 2 MOJb HArpeBaroT MpPU MOCTOSTHHOM 00BEME 10

temrepaTypbl 289 K. ompenenuth KOJWYECTBO TEIUIOTHI, KOTOPOE HEOOXOIUMO
COOOIIUTH razy, 4ToObl YBEIMYUTD €r0 JaBJICHUE B 3 pasa.

. IByxaroMmHOMYy ra3y cooOmeHo KojaudecTBo Termiorel 2,093 kJlk. Ta3

pacmmpsercs uzobapuyecku. Haiitu paboTy pacumpenus rasa

. I[Ba OJMHAKOBLIX 3aps’KCHHBIX IIApHWKad, PACIIOJOKCHHBIC Ha PaCCTOSHHUHA

r = 0,2 M, B3aumoeicTByI0T ¢ crio 1 MkH. JIo kakoro moTeHIMana 3apsKeHbl
HIapUKHU, €cii ux auamerpel D =1 cm?

. Konnencarop emkoctero 4 Mmx® 3apspken no nampsbkeHus 10 B. Kakxon 3apsn



OyzeT Ha OOKJIaJKaxX 3TOr0 KOHAEHCATOpa, €ClId K HEMY MapajlieIbHO MOJIKIIOUNUTh
JIPYyTrol KOHAEHCATOp €MKOCThI0 6 MK®D, 3apsukeHHbIM 10 HanpsbkeHus 20 B 7
CoenuHeHbl 00KIaAKN KOHJEHCATOPOB, UMEIOIME OJTHOMMEHHBIE 3apsibl.

9. BonbT™MeTp, MOAKIIOUEHHBIH K UCTOUHUKY Toka ¢ DJIC = 120 B u BHyTpeHHUM
conporuBieHueM r = 500 Owm, mnoka3eiBaer 118 B. Halitu BHyTpeHHee
CONPOTHUBJIEHUE BOJIBTMETPA.

10. Akkymynarop ¢ BHyTpeHHUM cornpotusieHuem r = 0,08 Om nipu Toke [} = 4 A

OTJIaeT BO BHEIIHIOK Lienb MOIIHOCTH P = 8 BT1. Kakyto MouiHocTh OTa€T OH BO
BHEIIIHIOKO 1enb IIpu Toke [ = 6 A?

IIpome:xxyrounasi arrecrauusa OM?2:
Bomnpocsl k 3k3ameny (2 cemecTp)

MarnutHoe 1nosie. BekTop HHIYKIIMKM MarHUTHOTO MOJISI.

Cunbl Amnepa.

3akoH buo-CaBapa-Jlamnaca. HanpsskeHHOCTh MAarHUTHOTO TIOJIS.

3aKOH MOJHOTO TOKA JIJIi MATHUTHOTO MOJIS B BAKyyMe.

MarnuThsii notok. Teopema ['aycca i MarHUTHOTO MOJIS.

Cuna Jlopenua.

SBnenne Xoina.

SIBneHuE 3IEKTPOMAarHUTHOW MHIYKIUU.

Camounykuus. UHIyKTUBHOCTb.

10. DHeprusi MAarHUTHOTO TOJISL.

11. MarauTHble MOMEHTHI ATOMOB.

12. MarsHuTHOE 10J€ B BEIIECTBE.

13. HanpsikeHHOCTb MAarHUTHOTO TIOJISL. OtHOcuTeNnbHAs MAarHuTHas
MIPOHUIIAEMOCTb.

14. OcHoBbl Teopun MakcBesia sl 3JIEKTPOMAarHUTHOTO TOJIS.

15. KonebaTenbHbIi KOHTYP.

16. CBoboaHbIe HE3aTyXaIOIINUE KOJCOaHMS.

17. CBoboaHbIe 3aTyXaroIIue KOJICOaHHUs!.

18. BoiHOBBIE MPOIIECCHI.

19. DmekTpoMarHuTHBIE BOJIHBI.

20. DHeprus 31EKTPOMArHUTHBIX BOJIH.

21. CBeToBbI€ BOJIHBI.

22. HWutepdepenims cBeTOBbIX BOJH. KOrepeHTHOCTH U €€ OCYIIECTBIICHHE.

23. Hudpakuus ceta. [Ipunnun ['tolirenca-Openensi. Meton 300 Openernsi.

24. udpaxius Ha KPyTIOM OTBEPCTHH H JIHUCKE.

25. ®otorpdexr.

26. Macca u umnyinbsc poToHa. J{BolicTBEeHHAsI TPUPOa CBETA.

27. JIBomcTBEHHAas! KOPITYCKYJISIPHO-BOJIHOBAS MPUPOJAa MUKPOOOBEKTOB.

28. BepoATHOCTHBIN CMBICH BOJIH 1€ bponis.

29. CoOOTHOIIEHHE HEOTIPEIETEHHOCTEM.

30. VYpasnenue llIpenunrepa.

31. TynHenbHbIN 2P eEKT.
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ATOM BoJIOpOA.

MexaHnyecKknii ¥ MArHUTHBI MOMEHTBI JJIEKTPOHA B aTOME.
[TpuHIUIT TOKIECTBEHHOCTH MUKpPOYACTHIl. BO30OHBI U PepMHUOHBI.
IToHsiTe O KBAaHTOBBIX cTaTUCTUKAX boze-DiiHireitna u ®epmu-upaxa.
DIEKTPOHHO-BIPOYHOU IEPEXO.

OcHOBHBIE CBOMCTBA U CTPOEHUE SI/IPA.

DHeprus CBA3M s1ep.

S nepHbie CUIIBL.

Anepnseie peakuuu. LlenHoi npouecce aeneHus sauep.
TepMmosiaepHbIe peakLyu.

PagnoakTHBHOCTE.

Tunosble 321244 K IK3aMeEHny

1.

9.

10

MarHuTHbld TOTOK Ye€pe3 3aMKHYTbI NPOBOAHMK comnpoTtuBieHuem 0,5 Owm
paBHOMepHO yBennumici ¢ 4 BO mo 12 B6. Kakoil 3apsng mpormien uepes
IIONIEPEYHOE CEYEHUE TPOBOJHUKA?

. OnexktpoH ¢ sHepruer 300 »B aBukeTcsa NEPHEHIUKYJISAPHO JUHUSIM WHIYKIIUU

MarHuTHOTO TOJs ¢ HanpsikeHHOCThI0 H = 465 A/M. Onpenenuts cuty Jlopena,
CKOPOCTb U PaIlyC TPAEKTOPUHU IJIEKTPOHA.

. [I;mockoBeImyknas JMH3a ¢ R = 4 M BBIIYKIIOM CTOPOHOM JIE)KUT HA CTEKISHHOU

IIJTaCTHUHC. OHpeI[CJ'II/ITB IJIMHY BOJIHBI ITaJaromiero CBCTa, CCJIW paJuyC IIATOrO
CBCTJIOI'O KOJIbIIda B OTPAKCHHOM CBCTC paBCH 3 MM.

. Onpenenuth paguyc nsaToi 3086 OpeHens, ecinu paguyc BTOpoil 30HbI DpeHens

JUIS IUIOCKOT'O BOJIHOBOTO (DPOHTA 2 MM.

. DHEpreTHYeCcKas CBETUMOCTh YepHOro Teia Re = 10 kBT/M? . onpenenurs JUIMHY

BOJIHBI, COOTBCTCTBYHOIIIYIO MaKCUMYMY CHGKTpaHLHOﬁ IIJIOTHOCTHU
3H€p1’€TI’I‘I€CKOI>i CBCTHUMOCTH 3TOI'O TCJIA.

. Kakoe xonmuectBo sHepruu ¢ 1 cM? moBepXHOCTH 3a 1 ¢ M3JIydaeT YEPHOE TENIO,

€CJIM U3BECTHO, YTO MAKCHUMaJIbHas CIEKTPAJIBbHAS INIOTHOCTH €TI0 DHEPreTUYECKOU
CBETMMOCTH IIPUXOJNTCS HA JUIMHY BOJIHBI 484 HM?

. Kaymit ocemaercs ceeroM ¢ qnuHoM BosIHBL 400 HM. OnpenenuTs HauMEHbLIEE

3aJIep KUBAIOIEe HANPsDKEHHE, MPU KOTOPOoM (POTOTOK mpekpamaercs. Padora
BBIXOJa 2.2 3B.

. Kpacnas rpanuna doroaddexra Ao = 500 um. Onpenenuts : 1) pabory BeIxoaa

AJIEKTPOHOB M3 HJTOr0 MeTalla; 2) MaKCUMaJbHYI) CKOPOCTh JJIEKTPOHOB,

BBIPBIBAEMBIX M3 MeTaljia cBeToM ¢ A = 400 HM.

Haiitu oHepruto W JIuHy BOJHBI (OTOHA, HCIYCKAEMOrOo TpH TEPEXoje

AJIEKTPOHA B aTOME BOAOPO/Ia C BTOPOr'0 SHEPTeTUUECKOr0 YPOBHS Ha MEPBBIN.

. 3a Kakoe BpeMs pacrajaercs 1/4 HayaabHOTO KOJIMYECTBA SJICP PaIdOAKTHBHOIO
HYKJIMJIa, €CJIU epuo noiaypacnaaa 24 yaca?



	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	1. Цель, задачи и планируемые результаты обучения по дисциплине
	3. Структура и содержание дисциплины
	3.2. Содержание дисциплины, структурированное по разделам и видам занятий
	3.4. Тематический план практических занятий
	3.5. Тематический план лабораторных работ
	4. Оценивание результатов обучения
	5. Учебно-методическое и информационное обеспечение дисциплины
	5.2. Информационное обеспечение
	6. Материально-техническое обеспечение дисциплины
	8. Методические рекомендации для преподавателей по организации воспитательной работы с обучающимися.
	ОЦЕНОЧНЫЕ МАТЕРИАЛЫ
	1. Технологическая карта
	2. Оценочные материалы текущего контроля и промежуточной аттестации
	3. Перечень оценочных средств
	Для текущего контроля ТК1: Тест
	Контрольные вопросы:
	Опрос по разделам (темам):
	Реферат (Рфр)
	Контрольные вопросы:
	Опрос по разделам (темам):
	Реферат (Рфр)
	Для текущего контроля ТК3:
	Отчет по лабораторной работе (ОЛР)
	Контрольные вопросы:
	Опрос по разделам (темам):
	Реферат (Рфр)
	Для текущего контроля ТК4: Тест
	Контрольные вопросы.
	Опрос по разделам (темам):
	Реферат (Рфр)
	Для текущего контроля ТК5: Тест
	Контрольные вопросы.
	Опрос по разделам (темам):
	Реферат (Рфр)
	Для текущего контроля ТК6:
	Отчет по лабораторной работе (ОЛР)
	Контрольные вопросы
	Опрос по разделам (темам)
	Реферат (Рфр)
	Промежуточная аттестация ОМ1:
	Типовые задачи
	Промежуточнaя аттестация ОМ2:
	Типовые задачи к экзамену

		2026-06-24T09:58:07+0300
	Гапоненко Сергей Олегович




