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1. Heab, 3a1a4M U MUIAHUPYeEMble Pe3yJbTAThI 00yYeHUsI M0 TUCIUIINHE

Lenpto ocBoeHuss  AUCHUIUIMHBI  «DuU3MKa»  ABISETCS  CO3/laHUE Y
0Oy4aronIMXcsi OCHOB JJOCTATOYHO IIMPOKON TEOPETUUYECKOM MOJATOTOBKH B 00JIacTU
GU3UKK, TO3BOJISIONICH OPUEHTUPOBATHCS B TOTOKE HAYYHOM U TEXHUYECKOU
uHopMaluu W oOecneuHrBalomed WM BO3MOXHOCTh HCIOJIb30BAaHUSI HOBBIX
(bU3UYECKUX MPUHIIAIIOB B T€X 001aCTIX, B KOTOPHIX OHU CIICIIUATU3UPYIOTCS.

3amauaMyd  TUCIUIUIAHBI  SBJISIFOTCS: MW3YYCHHE OCHOBHBIX (PU3MUYECKHUX
SIBIICHUI;

oBajicHue (PyHIaMEHTAIbHBIMH MOHATHIMH, 3aKOHAMHA U TEOPUSIMHU (PU3HKH,
a TaKXKe METoJIaMU (PU3NIECKOTO UCCIICTIOBAHNS,

OBJIAJICHUE TIpHUEMaMH W METOJaMU peIIeHUS KOHKPETHBIX 3aJad W3
pa3nuyHbIX o0JacTelt QU3UKY;

dbopMHpOBaHHE HABBIKOB MPOBENCHUS (PU3NYECKOTO IKCIEPUMEHTA, YMEHHUS
BBIJICJIUTh KOHKPETHOE (PU3UUYECKOE COJIepKaHHe B MPUKIAIHBIX 3ajadyax Oyayien
JeSATETLHOCTH

Komnerenuuu 1 ”HAMKATOPBI, POpMUPYEMbIE Y O0YUaIOIIUXCS:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIHN KOI[ W HAMMCHOBAHUEC HHIAMUKATOPA

OIIK-2 — Croco0eH ucHoiIb30BaTh
MaTeMaTHdeckue, pusmueckue, GU3NKo-
XUMHYECKHE, XUMHUYECKHE METOIBI IS
penreHus 3aaa4 npodeccuoHaIbHON
JEATEIIbHOCTH

OIIK-2.2 — JleMoHCTpUpPYET 3HAHUS MOJIOKECHUH,
3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK

2. Mecto nucuunnHbl B cTpykrype OII

[IpeamecTBytomue TUCIUIIIMHBL (MOAYH), ipakTuku, HUP, np ver
[Tocnenyromue qucuumuinebl (MoxynH), npaktuku, HUP, np. [Ipoueccel u anmapatsl
XAMUYECKUX NOPOU3BOACTB, DUZUKO-XUMHUYECKHE OCHOBBI  TEXHOJIOTHYECKHUX
npoiieccoB, CUCTEMBI YIIPABIECHUSI XUMUKO-TEXHOJIOTHUYECKUMH MPOLIECCAMU



3. CTpyKTYypa M cofep:KaHue AUCHUTLTUHbI
3.1. CTpykTypa AUCHUIINHBI

Jlnst ouHol popMbl 00yUeHUSI

Bun yuebHo# paboThl Bcero | Bcero CemecTpbl
3E 4acoB 1
OBIAA TPYAOEMKOCTD JUCLHUIIJIMHBI 7 252 252
KOHTAKTHAS PABOTA* - 106 106
AYJIUTOPHAS PABOTA 2,33 84 84
Jlexmun 0,94 34 34
[IpakTryeckue (CEMUHAPCKUE) 3aHATUS 0,94 34 34
JlaGopatopHbie pabOThI 0,45 16 16
CAMOCTOSTEJIbHA S PABOTA OBYUAIOILETOCS | 4,67 168 168
[IpopaboTka yueOHOTO MaTepHaia 3,67 132 132
KypcoBoli npoekt - - -
Kypcosas padota - - -
[ToaroToBKa K MPOMEXYTOUHOM aTTECTALIUN 1 36 36
6]

HpOMe}KYTO‘IHa}I aTTecranusi:

3.2. Conep:kanue AUCHUIUIMHBI, CTPYKTYPHPOBaHHOe IO pa3jgejaM H

BH/aM 3aHATHH

Pa3nensl Pacnipenenenue @opmel 1 | THAEKCBI HHAMKATOPOB
AUCHUIIIIMHBI g TPYAOEMKOCTHU BH]I (bOpMI/IpyeMBIX
§ 110 BH/IaM y4eOHOii paboThl | koHTpoIs KOMITETEHITU I
o ~ te) o o)
5o E 288
28| B | 3
Pazpnen 1: 38 6 6 6 20 TK1 OIlK-2.2-3
dusnueckue OIlK-2.2-y
OIIK-2.2-B
OCHOBBI
KJIAaCCUUECKOU U
PENASTUBUCTCKOM
MEXaHUKH
Pazmen 2: 44 6 2 6 30
MonekynsapHas
busuka u
TEPMOIMHAMHUKA.
Pasnen 3: 64 12 4 12 36 TK2 811_11115222233,
OJIEeKTPUIECTBO U -2.2-
M;lPHeTHSM OIK-2.2-B
Pasgen 4: 38 6 4 6 22 TK3 8121115222233,
Onririca. OTK-2.2-B
Pazgen 5: 32 4 - 4 24




DNEeMEHTHI
KBaHTOBOH (PH3UKH.
OcHOBBI aTOMHOI1 U

AepHON (DUBHKH.

DK3amMeH 36 36 oM1 OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B

Hroro 3a 252 34 16 34 168

CeMecCTp

UTOI'O 252 34 16 34 168

3.3. Conep:xkanue TUCHUNIHHBI

Paznen 1. ®usnyeckre OCHOBBI KJIACCUYECKOW M PEISATUBUCTCKON MEXAHUKH:

[Tpenmet dpuszuku. Gusndeckre OCHOBHI KJIacCHUECKOW MexaHuku. KuHemaTtuka
MarepuanibHO Touku. Cucrema otcuera. CKopocTb. YCKOpEHHE U €ro
cocrapisitone. J[BukeHue Tena, OpOIIEHHOro TOJI YIJIOM K TOPU3OHTY. YTIIOBas
CKOPOCTh M YIJIOBO€ yCKOpeHHE. /[MHamMuka maTepuajibHOM TOYKHU. [IepBbIN 3aKkoH
Herorona. Macca u cuibl. Bropoit 3akon Hetotona. Tpertnii 3akoH HptoToHa. 3akoH
JBHDKCHUSI LIEHTpAa MHEPIUU cUcTeMbl. HenHepuuanbHblie cucTeMbl oTcuera. Cuibl
uHepuu. Pabora u sHeprus. 3akoHbl coxpaHeHus. OCHOBHbBIC MPEACTABICHUS O
3aKOHaX COXpaHEHWsA. 3aKOH COXpaHeHHs wumnyibca. Pabota u  sHeprus.
KoHcepBaTuBHBIE CHIIBL. 3AKOH COXPAHEHUS MOJHOW MEXaHWYECKOW DHEPIuH. Y aap
a0COJIFOTHO yNpYrux Tell. Yap aOCoNMOTHO Heynpyrux Tell. luccumarus >HEprumu.
JlnHamMuka BpamarenbHOro ABMXKEHUA. MomeHT wuHepuuu. Teopema IllTelinepa.
Kunernueckas sneprus BpaiieHus Teiaa. MoMeHT cuibl. PaboTta mo BpalieHuio tena.
OCHOBHOM 3aKOH JWHAMHKH BpaIIaTEIbHOrO JBWXEHHS Tena. OmnpeneneHue
MOMEHTa UMITYJIbCA. 3aKOH COXPAaHEHHsI MOMEHTA MMNyJbca. [[puMeHeHrne 3aK0HOB
JTAHAMUKW TBEPAOTO TeJa. DIEMEHThl MEXaHUKH >KUIAKOCTEN W ra3oB. JlaBieHue B
JKUJIKOCTH U ras3e. YPaBHEHHUE HEPA3pbIBHOCTU. YpaBHeHUE bepHysuu. Bs3kocTs.
JlamuHapHblid ¥ TypOYJIEHTHBIM PEXKUMBI TEUEHUS >KUIKOCTeW. JIBmkeHue Tenm B
KUJKOCTSIX U razax. OCHOBBI PEIATHBUCTCKON MEXaHHMKU. DJIEMEHThI CIEUUATbHON
Teopun OTHOCUTENbHOCTH. [IpeoOpazoBanusa ["amuies. MexaHWYECKUNA MPUHIIMI
OTHOCUTENIBHOCTU.  llocTynaTel  cnenuanbHOM ~ TEOPUM  OTHOCUTEIIBHOCTH.
OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. IIpeobpazoBanms JlopeHiia.
OIHOBPEMEHHOCTh COOBITUM B pPa3HBIX CHUCTEMax oTcueTa. J[JinHa Tel B pa3HbIX
cucTeMax otTcyera (CokpamieHue JJuHbI). JIMTeNTbHOCTh COOBITUH B pa3HBIX
CUCTeMaxX oOTcyeTa (3aMeljieHHue BpeMeHM). PelsSTUBUCTCKUM 3aKOH CIIOXKEHUS
ckopocTed. HHTepBal MEXIy COOBITUSIMU. PeNITUBUCTCKOE BBIPAKECHUE IS
uMnyJsibca. OCHOBHOM 3aKOH PENSITUBUCTCKOM TMHAMHUKH. 3aKOH B3aUMOCBS3U MaCChl
Y DHEPTHUH.

PA3JIEJI 2. MonekyisipHas hU3HKa U TEPMOIMHAMHUKA

OcHOBBI MOJICKYJISIpHON (pu3uku U TepMoauHAMHUKUA. OCHOBBI MOJIEKYIISIPHOU
bm3ukn. CTaTHCTHYECKHMA MW TEPMOJAMHAMHUYCCKHUN  METOJbl  HCCIISIOBAHMS.
[TapaMeTpbl COCTOSIHHS BEIIECTBA. YPaBHEHHE COCTOSHUS HACAIBLHOTO Trasa.
OcHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KMHETUUECKOW TEOPHUH HICATbHBIX Ta30B. 3aKOH
MakcBemia O pacmpeieieHHd 10 CKOPOCTSAM  TEIUIOBOTO  JBIDKCHHS.




bapomerpuueckas ¢dopmyna. Pacnpenenenme bonsimana.  Cpemnee  9mciio
CTOJIKHOBEHHMU U CpeHsIs JyIMHA CBOOOIHOIO Mpobena MoJeKys. SIBieHus: nmepeHoca
B razax. PeanbHbie ra3pl. YpaBHeHue Ban-nep-Baanbca. I30TepMbl peasibHBIX Ta30B
1 UX CPaBHEHUS C TeopeTUYeCKMMU. OCHOBBI TEPMOJIMHAMUKA. BHYTpEHHSS SHEprus
cuctembl. Temmora u padora. Pabora raza npu ero pacmupenun. I[lepBoe Hauaso
TEPMOJIMHAMHUKHA W €r0 MPUMEHEHHUE K Hu3omporeccaMm. TemnoeMKOCTh HACaIbHOIO
raza. Kpyrosoii mpouecc (1muki). OOpatumbie M HeoOpaTuUMBbIe Tporiecchl. [k
Kapno. OuTponus. Bropoe Hauaio TepMOAMHAMUKH.

PA3JIEJT 3. D1eKTpU4ecTBO U MarHETU3M

DneKkTpocTaTuka. ODJIEKTPUYECKOE IOJIE B BaKyyMe. OJIEKTPUYECKHM 3apsi.
3aKOH COXpaHEHHUs JJIEKTPUYECKOro 3apsaa. B3amMmopeilcTBue 3apsiioB. 3aKOH
Kynona. Dnektpuyeckoe mnoje. HanpsskeHHOCTh TOJS. DJIEKTPUYECKUU JTUIOJIb.
IloreHuman snexrpuyeckoro nosis. [IoTok Bexkropa HampsHKEHHOCTH. Teopema
Octporpanckoro-I'aycca. Ilpumepbl BBIYHMCIEHHS 3JIEKTPOCTATUYECKUX IIOJIEH C
nomompo teopembl  Octporpanckoro-I'aycca. JIM3JIEKTpUKH W TPOBOJHUKHA B
IIEKTPUYECKOM MOJe. Buapl monspusanuy JUAIEKTPUKOB. DJIEKTPUUYECKOE IOJIE B
nuanekTpukax. [loaspuzoBanHocTs nuanekTpuka. Teopema Ocrporpanckoro-I'aycca
JUISL DJIEKTPOCTATUYECKOIO I0JIS B AUDJIEKTPUKE. Y CIOBUS HA TPAHUIIE pas3zesa ABYX
TUAJIEKTpUUECKUX cpel. CerHeToaneKTpuku. 1IpoBOJHMKHM B 3JIEKTPOCTATHYECKOM
nosie. OJIEKTPOEMKOCTh YEAMHEHHOro npoBoaHuKAa. KoHumeHcaTopbl. OHeprus
AIEKTPOCTATUYECKOTO NOJIA. [I0OCTOAHHBIN 3JIEKTPUYECKHAN TOK. 3aKOHBI IIOCTOSTHHOTO
TOKA. DJIEKTpU4eCcKnid TOK. Cuia M INIOTHOCTh TOKa. 3akoH OMa i OTHOPOJHOTO
npoBoaHuKa. CtopoHHME cuibl. 3akoH Oma 1 HEOJHOPOJHOIO Y4YacTKa LIEMH.
Pabora u wmomHocte ToOKa. 3akoH JIxoyns-Jlenma. Kiaccuueckas Teopus
AIEKTPOINPOBOIHOCTH MeTaioB. [IpaBuna Kupxroda st pa3BeTBIEHHBIX LIETICH.

DnekTpoMarHeTu3M. MarHuTHoe 1moje B Bakyyme. MarHutHoe mosie. Bektop
MHAYKIUKM MarauTHoro moiisi. Cunbsl  Amnepa. 3akoH buo-CaBapa-Jlamnaca.
Hanpsk€eHHOCTh MarHWTHOTO NOJIA. 3aKOH IOJIHOTO TOKA JJII MarHUTHOTO MOJIS B
Bakyyme. MarnutHblii notok. Teopema ['aycca mnsi marautHoro mons. Cuna
JlopeHua. IIpuHUMI OEWCTBHUS LUKIWYECKUX YCKOPUTENIEH 3apsHKEHHBIX YacCTHIIL.
Senenne Xomna. SBneHHe ANEKTPOMArHUTHONM HMHAYKUIUH. CamMOUMHAYKIHUS.
MHAyKTUBHOCTh. ODHEpPrusi MarHUTHOrO TMOJs. MarduTHoe Iole B BELIECTBE.
MarauTHele MOMEHTBI aTOMOB. MarHutHoe Imoje B BeniectBe. HampskeHHOCTb
MAarHuTHOro moiss. OTHOCHUTENbHAs MarHuTHas NPOHUIAEMOCTbh. JlMaMarHeTHKH.
[Tapamarnetuku. ®eppomardetuku. Ilonstue o mnpupone ¢deppomarHeTuzma.
AHnTtudeppomarueTuku. SABnenue cepxnpoBoauMoctu. OCHOBBI Teopur MakcBesia
JUIA DJIEKTPOMArHuTHOro TojisA. Bropoe ypaBHeHnue Makcpermia. TOK CMENIEHHUS.
ITonmHas cucrema ypaBHeHuM Makcseimia Uil DJIEKTPOMArHUTHOTO — ITOJIS.
OTHOCHUTEIIBHOCTH AIEKTPUYECKOU u MarHUTHOM COCTaBJISFOIINX
anekTpoMarHuTHOro Tmonsi.  KonebGanmst u  Bonubl. KonebatenbHbIE  KOHTYD.
CBoOoanble He3aryxaromue KosneOanusi. CBOOOJHBIE 3aTyXamllue KosieOaHusl.
BonHoBBIE mponecchl. DNEKTPOMATHUTHBIE BOJIHBL. DHEPrUsl 3JEKTPOMAarHUTHBIX
BOJIH.




PA3JIEJT 4. OnTuka

BonnoBass onrtuka. CBeroBble BOJIHBIL. WHTepdepeHMs CBETOBBIX BOJH.
KorepentHocts u ee ocyuiectBieHue. CriocoObl HaOM0AeHUS HHTEPPEPEHIINH CBETA.
Hekoropble mnpumepsl npuMeHeHus uHTepdepeHuuu cBeta. Judpakuus cserta.
[Tpunuun Iroiirenca-Openens. Meton 30H Dpenens. Judpakuus Ha Kpyriom
OTBEPCTUU U AUCKE. ECTECTBEHHBIA WU MONSAPU30BaHHBIN cBeT. llomspuzaums npu
OTPAXEHUM W MOpeloMieHud. J[BoitHoe myuenpenomieHue. BiaumopnerncTBue
AJIEKTPOMArHUTHBIX BOJIH C BellecTBOM. Jlucmepcusi cBeTa. DJIEKTPOHHASI TEOPUS
aucriepcuy ceeta. [lornonenne n paccestHue cBeTa.

PA3JEJL 5. DinemenTs!l kBaHTOBOU (hu3uku. OCHOBBI AaTOMHOM U SIAEPHON
[i)76370:9%

OcHOBBI KBaHTOBOW (hu3uKkh. TeruioBoe HM3IydeHHUE W €ro XapaKTEPUCTUKH.
3akon Kupxroda. AOCOMIOTHO dYepHOE TeNO0. 3aKOHBI TEIUIOBOTO M3IY4YEHUS
abcomoTHO uepHoro tena. Pororddexr. Macca u umnysnsc doTona. JIBoiicTBeHHAs
npupoja cBera. J[BolicTBEHHas: KOPITYCKYJISIPHO-BOJIHOBAsI TPUPOa MUKPOOOBEKTOB.
BepositHocTHBI cmbicn BodH e bpoitns. BonHoBas ¢ynkius CooTHOIIEHHE
HeonpeneneHHocte. YpaBuenue Ipeaunrepa. TynuenwbHbIE 3ddexT. AToM
BOJI0poJa. CIOHTAHHOE U BBIHYKJAEHHOE M3iIydyeHrne. ONTUYECKOE YCUIICHUE B CPENIE
C MHBEPCHOM 3acCelICHHOCThIO. Jlazepbl. MeXaHWYecKMid WU MarHUTHBIM MOMEHTHI
AJEKTpOHAa B aroMe. [IpHUHIMII TOXKIECTBEHHOCTH MHUKPOYACTHUI. bO30HBI U
dbepmuonbl. IloHaTHE O KBaHTOBBIX cTaTucTUKax boze-DitHmrelina u depmu-
Hupaka. 3oHHass Teopus TBepAbIX Tela. (OCHOBBI 30HHOW Teopuu. MeTaisl,
JURJIEKTPUKHU, TOJYIPOBOAHUKH C TOYKHM 3peHus 30HHON Teopun. CoOCTBEHHas
MIPOBOJIUMOCTH MOJIYIIPOBOAHUKOB. [[prmecHas mpoBOAMMOCTh OIYIPOBOJHUKOB N-
tuna. llpuMecHas mNPOBOAMMOCTh MOJYNPOBOJHUKOB P-TUMA. DJIEKTPOHHO-
JIBIPOYHOM nepexoa. ATOMHOE SIIPO U 3JIeMEHTapHble YacTulibl. OCHOBHBIE CBOWCTBA
U CTPOEHHUE siapa. DHEprus cBsi3u saep. AnepHoie cuibl. AnepHeie peakuuu. LlenHoi
npoiiecc aenaeHusd saep. TepmosiaepHble peakiui. PaqnoakTHBHOCTb. DJI€MEHTapHbIE
YaCTHULIBI

3.4. TeMaTu4YeCKHil IVIAH NPAKTHYECKHUX 3aAHATHI

Pemienne 3amau no pazgeny 1 «Ddusnueckue OCHOBBI KIIACCUYECKOW U
PETNATUBUCTCKON MeXaHUuKkn»: OCHOBbI KHMHEMAaTHUKHU. JlMHaMuKa MaTepuaaibHOU
TOYKA M TOCTYHaTEIbHOTO JBHXKEHHUS TBepAoro Tena. Pabora u sHeprus. 3aKOHBI
coxpaHeHusi. MexaHuka TBepaoro Ttena. OCHOBBI PEIATUBUCTCKOM MEXaHUKH.
DJIEMEHTBI MEXAHUKHU KUJIKOCTH.

Pemenue 3agau no paszaeny 2: «MosekysspHas Gusznka U TEPMOJAUHAMUKA:
MonekynsipHO - KUHETUYECKasi TEOpUsI UICAIbHBIX Ta30B. OCHOBBI TEPMOJANHAMUKH.
Tennossie mammubl. [{ukn KapHo.

Pemenue 3amau no pazgeny 3: « 9JEKTPUUYECTBO U MarHeTU3mM»: 3akoH KyroHna.
Hanps»keHHOCTh M MOTEHIMAI 3JIEKTPOCTaTUUEeCKOro nojs. Jusnexkrpuku. Teopema
["aycca ju1st 3I€KTPOCTaTUUECKOTO MOJIs B BaKyyMe U B qudsiekTpuke. [I[poBogHUKY B
AIEKTPOCTATUYECKOM TIOJIE. DHEPrusi JJIEKTPOCTaTUYecKoro mos. I[locTosiHHbINM
AIEKTPUYECKUN TOK. DNEKTPOJBUKYIASA CUJIA U HAIPSYKEHUE. 3aKOHBI TIOCTOSIHHOTO



toka. [IpaBuna Kupxroda.

MarautHoe mosie. 3aKkOHBl  ANEKTPOMAarHeTu3Ma.  DJIEKTPOMAarHUTHAS
UHAYKIUs. MarautHele cBOMcTBa BemlecTBa. OCHOBBI Teopuu MakcBema s
AIIEKTPOMATHUTHOTO TOJIsA. DJIEKTPOMArHUTHBIE BOJTHBI.

Pemenne 3amau mno paspeny 4 «Ontuka»: YpaBHEHHE TapMOHUYECKUX
kosnebannii. Uarepdepentus. Audpakinus. 3akoHsl noaspusanuu. Jlucnepcus.

Pemenue 3amau mo pasngeny 5 «OneMeHThl KBaHTOBOW (u3uku. OCHOBBI
aTOMHOU U sinepHoi pusuku»: KBantoBas npupoja uznydeHus. DoTosneKTpudecKuit
abdexr. Dddexr Kommrona. CperoBoe maBiaeHue. Teopuss aTtoma BOIOPOJA.
DOneMeHThl KBaHTOBOM MexaHuku. YpaBHeHue lllpenunrepa u ero npuiiokeHwHs.
OnemMeHThl (U3UKKA aTOMOB U MOJIEKYJd. ATOMHOE SiApO. 3aKOHBI PaguOaAKTUBHOIO
pacmaja.

3.5. TemaTuueckni IjiaH JadopPaTOPHBIX padoT

Paznen 1 «Duznuecknue OCHOBBI KJIIACCUYECKON U PEISATUBUCTCKON MEXaHUKN !
N3mepeHne nuHEWHBIX BennuyuH; MammHa ATByna; OmnpelneneHue CpelHel CHIIbI
COMPOTHUBJICHUS TPYHTA NMpHU 3a0uBaHuu cBau; OnpeieeHne MOMEHTa HHEPIIUU TeJla
u nposepka teopemsl LlteitHepa; OnpeneneHne MOMEHTa UHEPLUUHA POTOPA U CHIIbI
TPEHUSI B OTIOPE.

Paznen 2 «MonekynsapHas ¢usuka u TepMmoauHamukay. OnpeneneHue
OTHOIIICHHUS TEIUIOEMKOCTH Ta30B METOJOM  aauadaTUYecKoro paclIupeHus,
Omnpenenenue ko3¢hdUIIMEHTa BHYTPEHHETO TPEHUS (BS3KOCTH) KUJIKOCTH METOAOM
Crokca; Onpenenenue kodh@uImeHTa BI3KOCTH BO3AYyXa KaNWJUISIPHBIM METOJIOM,
OnpeneneHne MOJIEKYJISIPHOM Ta30BOM MTOCTOSHHOM METOJIOM OTKAYKH.

Paznen 3. «OnektpuyectBo U MarHeTusm»:.  O3HaKOMJIEHHE  C
ANEKTPOUZMEPUTEITHHBIMU npudopamu, I'panyupoBka rajbBaHOMETPA;
DKclepUMEHTalbHasg TpoBepka 00o00ImeHHoro 3akoHa Owma; AwMmepMmeTp U
BOJIBTMETP KaK OMHUYECKOE COINpOTHUBIICHHE; V3MepeHHe Toka M HalpsiKEHUs Ha
CONPOTUBJICHUSIX, COCAMHEHHBIX MOCIEIOBATEIbHO M MapaiuienbHo; OnpeneneHue
COINPOTHUBIICHUN C TTOMOIIBIO MOCTOBOM CXEMBI Y UTCTOHA.

OrnpeneneHue TrOpU30HTAIBLHON COCTABISIIONIEH MAarHUTHOrO MOJiA 3€MIIH;
OrnpeneneHue OTHOIICHUS 3aps/ia 3JEKTPOHA K €ro Macce METOJOM MarHeTpoHa,
3akoH Amrepa: B3auMOJEHCTBUE NapaJlIeIbHbIX TOKOB.

Paznen 4 «Onrtukay: OnpeneneHue paguyca KPUBU3HBI JIMH3BI C MOMOIIBIO
koisier; HeroTona; OmnpeneneHue IMHBI BOJHBI C MOMOIIBK) 30HHOW IUIACTUHKH;
Hudpaxuus nazepHoro cBera Ha AudpakiuoHHON perieTke. OnpenencHue JTUHbBI
BOJIHBI C TOMOIIBI0 TU(PpaKIIMOHHON pemieTky; M3ydeHue mosisspu30BaHHOTO CBETa
MOJIyIIPOBOJJHUKOBOIO Jla3epa. 3akoH Martoca;

3.6. KypcoBoii npoekT /KypcoBasi padora
JlaHHbIi BUA pabOThI HE MPEYCMOTPEH YUYEOHBIM IJIAHOM.

4. OneHuBaHHe Pe3yJIbTATOB 00y4eHUs!



OrneHnBaHue pe3yabTaTOB OOYYEHHS MO MUCIMIUIMHE OCYIIECTBISCTCS B
pamMKax TEKYIIero KOHTPOJS M MPOMEXKYTOYHOH aTTeCTallMH, MPOBOJUMBIX IIO
oamnpHO-perTunroBoit cucreme (bPC).

[IIkana oleHKH pe3yabTaTOB OOYUYCHHSI 110 THUCITUTUTHHE:

YpoBeHb cHhOPMUPOBAHHOCTH
WHJUKATOpa KOMIETEHIUU
Bricokuii | Cpeanuit Humze Huzkuni
3anaHu- CpEIHEro
Koz Kox POBaHHBIC oT 85 10 100[ ot 70 10 84 | ot 55 10 69 |oT 0 10 54
KOMIIe- | WHAMKATOpa PE3YIIBTATHI
TEHIINHU | KOMIICTCHIIUN 00y4enus 110 Illxana oneHnBaHUs
HCIUATIHHE HEYIOB-
8 ! OTJINYHO XOopouro YAOBJICT- HGT);I(l)pI/I-
BOPUTCIILHO TEeIBHO
3a4TEHO HE 3a4TEHO
3HATE:
OCHOBHEIE YDOBeEH) y‘pOBevHI) MuunMmai VDOBe}EI)
dusnuecKue 3HAHUH B 3HAHUH B BHO 3HAHUH
SBJICHUS U 06T)eMe, O6’BCMC, JIOIYCTUM HHXKE
3aKOHBI; OC- COOTBETCT | COOTBEICT LI MHHHAMAJI
HOBHEIE BYIOILIEM BYIOIIIEM YPOBEHb BHBIX
¢usnueckue e- | TPOTPAMM | IIPOTPAMM | syayyif Tpe6f’BaH
JMYUHBI U KOH- | © €, UIMCCT UMeeT 1,
CTAHTEI, HX IMOJITOTOBK MECTO MECTO HMEIOT
onpenenenue u | 4 oe3 HECKOJBKO MHOL'O MECTO
CJIMHUIBI H3Me- OIINOO0K HETPYyOBIX HerpyGbIX rpyosble
. OIIIHOOK OIIIHOKHU
peHHA, OIIMO0K
YMETh:
IIponemon | IIpogemon | Ilpomemon | Ilpm
MPUMEHSITHh (- | CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PELIICHUH
3UKO- Bl BCE BI BCE bl CTaHAapT
MaTEMaTHYECKA | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE | HBIX
i anmapar, YMEHUS, YMEHUS, YMEHU, 3a71a4 He
OTIK-2 OIIK-2.2 WH()OPMAIIMOHH | PEIICHBI pELIEHbI pelIeHbI IIPOIEMOH
BI€ TEXHOJIOTUH | BCE BCE OCHOB- | THIIOBBIE CTpHUpOBA
MIPH pEeIIeHUN OCHOBHEBIE | HEIE 3a71a4uH C HEBI
THIIOBBIX 3a1ad | 3aJa4H, 3a7la4uu C HETPYOBIM | OCHOBHBIE
B 00JacTu BBIIIOJIHEH | HETPYOBIM | M OIIMO- YMEHUS,
npodeccuoHans | bl BCe M OIIHMOKA- | KaMHu, HMEIOT
HOM 3aJaHUSA B | MU, BEI- BBIIIOJIHEH | MECTO
EeITEIbHOCTH, ITOJTHOM MOJIHEHEBI | BI BCE IpyonIe
CBSI3aHHOM C o0Bneme BCE 3a/1a- | 3aJaHus, OIHOKH
3aIIATON HUA B HO HE B
OKpYyKaroIen IMOJIHOM IIOJTHOM
cpenbl U o0BeMeE, o0BeMeE
obecreyeHneM HO HEKO-
0€e30macHOCTH TOpPBIE C
yeJIoBeKa Hemo4deTa
MH
BJIAJETD:
METOIaMU ITIponemon | IIpone- Hwmeercs | He mpo-
aHaJIM3a u CTPUPOBAH | MOHCTPU- | MUHU- JIeMOH-
MOJIETTUPOBa- bl HABBIKA | POBAHBI MaIbHBIA | cTpup




HHS, pu 0a3oBbIC Habop OBaHBI 0a-
TEOPETUYECKOTO | PEIICHUH | HAaBBIKU HAaBBIKOB | 30BbIC
n HECTaHOap | I[IpH JJIA HaBBIKU
IKCIIEPUMEHTAN | THBIX PCLICHAN | PELICHHUS | rpy
BHOTO 3amad, CTAaHJApTH | CTAHAAPTH | pepeHun
MCCIIC/IOBAHMS , | BBIOJIHE- | BIX 33/1ad, | BIX 33/1a4, | crappapr
MHPOPMALMOHH | HAM (U3M- | BBINOJHE- | BBIIONHE- | .o
BIMU YECKUX Huu pu3u- | HUM pusn- sazad,
TEXHOJIOTHUSIMH | DKCIIEPU- | YECKHX YECKHUX
MIPH pEIICHUN MEHTOB, IKCIIEPH- | IKCIICPH- BBIHOIHE
TUIOBBIX 337124 | 00paboT- | MEHTOB, MEHTOB, HiA pu-
B obOnacTu KW U obpabot- | 06paboT- SMHCCKIX
npodeccHoHaTb | UHTEp- KM U KM 1 sKenepu-
HO npeTaluy | UHTEp- MHTEp- MCHTOB,
NEeATEIbHOCTH, UX pe3yib- | IPETAlUK | IPETAIUH obpabor-
CBSI3aHHOM C TaToOB 0€3 | MX Pe3yNb- | UX pe3ynb- | KM W HH-
3aIUTON OIIHOOK U | TaTOB C TaTOB C TepIIpeTa-
OKpY’KaroIeu HEZIOYCTOB | HEKOTOPHI | HEKOTOpHI | LHUH UX
cpenpl 1 MU MU pe3ynbTa-
obecrnieueHreM HelodeTa | HejodeTa | TOB,
0e30macHOCTH MH. MU UMCIOT
YeoBeKa MECTO
rpyobie
OIIINOKH.
OHGHO‘IHBIC MaTcpHraJibl JUJIA IMPOBCACHUS TCKYLICTO KOHTPOJIA u

IPOMEKYTOUHOM aTTecTauuu npuBeAeHbl B [lpunoxenun k paboueil mporpamme
JVCIUTUIAHBI.

[TonHbBI KOMILIEKT 3aJJaHM U MAaTE€pUaloB, HEOOXOAUMBIX AJI OLEHUBAHMUS
pEe3yNbTaTOB 00YUYEHUs MO AUCLMIUIMHE, XPAaHUTCA Ha Kadeape pa3padoTuuka.

5. Y4eOHO-MeTOoIMYecKoe U HH(POPMALIMOHHOE o0ecnieueHHne JUCTMILIHHbI
5.1. YueOHO-MeTOAMYECKOE 0DecreueHne

5.1.1. OcHoBHas nuTeparypa

1. CagenveB, 1. B. Kypc o6meiri ¢usuku. B 3 1. Tom 1. Mexanuka.
MonekynsapHuas ¢usuka : yueOnuk s By3oB / M. B. CaBennreB. — 18-e usn., crep.
— Cankr-IletepOypr : Jlans, 2022. — 436 c. — ISBN 978-5-8114-9890-1. —
TekcT : smexkTpoHHbll / JlaHb : snekTpoHHO-OMOMMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/221120

2. CasenbeB, 1. B. Kypc o6meit ¢usuku. B 3 1. Tom 2. DnexkTpuyecTBo u
maraetusM. Boansl. OnTrka : yuebHoe nocodue s By3oB / . B. CaBenbeB. — 16-¢
u3n., crep. — Cankr-IletepOypr : Jlanp, 2022. — 500 c. — ISBN 978-5-8114-8926-
8. — Tekct : snextponHbll // Jlaub : 35eKTpoHHO-OUOIMOoTeuHas cucrema. — URL:
https://e.lanbook.com/book/185339

3. Cagennes, U. B. Kypc obmieit ¢pusuku : yaebHoe mocobue : B 3 Tomax / U.
B. CasenneB. — 13-e usn., crep. — Cankr-Ilerepoypr : Jlans, 2022 — Towm 3 :



KBanroBas ontuka. AtomHas ¢usuka. Ousmuka TBeproro tena. Ou3uka aTOMHOTO
anpa u sneMeHTapHbix yactul — 2022. — 320 ¢. — ISBN 978-5-8114-4598-1. —
TekcT : smexkTpoHHbIN / JlaHb : 3JeKTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/206909 4. Kypc ¢usuku : yueOHOE mocobue st By30B /
T. W. Tpodumosa. - 16-¢ uzn., crep. - M. : Akagemus, 2008. - 560 c. : ui. - (Boiciee
npodeccuoHanbHoe oOpaszoBanue). - ISBN 978-5-7695-4956-4. - Tekct
HETIOCPEICTBEHHBIH.

5.1.2. JlomoaHUTENBbHAS TUTEpaTypa

1. Kypc ¢usuku. 3agaun u pemienus : ydeObHoe mocodue st By3oB / T. .
Tpodumona, A. B. @upcos. - 5-e uza., crep. - M. : Axagemus, 2012. - 592 c. -
(Beicmiee mpodeccuonanbHoe oOpaszoBanue. bakamaspuar). - ISBN 978-5-7695-
9467-0. - Tekcr : HEMOCPEICTBEHHBIM.

2. Kanamnukos, H. I1. ®usuka. MHTepHET-TecTUpOBaHUE 0a30BBIX 3HAHUU :
yueoHoe nocodue / H. I1. Kanamnukos, H. M. KoxeBuukoB. — Cankr-IletepOypr :
Jlans, 2022. — 160 c. — ISBN 978-5-8114-0925-9. — TekcT : anekTpoHHbI# // JIaHb
: BIIEKTPOHHO-OnOMoTeunas cuctema. — URL: https://e.lanbook.com/book/210263

3. CoopHuk 3amay mo obmemy Kypcy ¢usuku : cOopuuk 3agau / B. C.
Bonbkenmrelis. - 3-e uza., ucnp. u gom. - CII6. : Kawkueiit mup, 2003. - 328 c. -
TekcT : HermoCpeACTBEHHBIN.

4. ®uzuka: 3amaynuk: B 2 yactsix / coct. E. B. I'azeeBa [u np.]. - Kazans :
KI'DY. - 2022. - URL: https://lib.kgeu.ru/. - Tekcr : amekrponnbiii. Yacts 1 :
Mexanuka. MonekymnspHas ¢usuka. Dnekrpoctatuka. [loctosanbpii Tok. - 2022. -
133 c.

5. ®usuka: 3amayHuk: B 2 yactax / cocT. E. B. I'azeeBa [u np.]. - Kazans :
KI'DV. - 2022. - URL: https://lib.kgeu.ru/. - Tekct : snektpoHHbiii. Yacts 2 :
Marnetusm. Ontuka. KBantoBas pusuka. dusuka atoma u atomHoro siapa. - 2022. -
178 c.

6. MexaHnnka W MoOJEKylspHas (U3MKa :  METOAMYECKHE YKa3aHUd K
BBIMOJIHCHUIO J1a00paTOPHBIX paboT mo aucuuiumbHe "®wusuka" / coct. : B. JI.
Martyxun [u np.]. - Kazans : KI'DY, 2012. - 51 c.

7. Ontuka: 1abopaTopHbIA MPaKTUKYM 1Mo auciurumae "dusuka" / cocr. : E.
A. T'onrox [u ap.]. - Kazans : KI'DY, 2015. - 54 c.

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

9. 3yeBa, Onwra CredanoBHa. dusnka : yuebnoe nocodue / O. C. 3yena, B. JI.
Maryxun, FO. ®&. 3yeB. - Kazanp : KIDY. - 2019. - URL:
https://lib.kgeu.ru/irbis64r_plus/index.html. - Tekcr : osaekTponnsmi. Y. 1
Mexanuka. MonekynsapHas usuka. Dnexrpocraruka. [loctosHublil Tok. - Kazanb :
KI'3Y, 2019.-313 c.

10. OnTtuka. DneMeHThl KBAaHTOBOW (DU3WKHM : METOJAMYECKHE YKa3aHWs TI0
MOATOTOBKE K TMPAKTHUYECKUM 3aHSITHSIM IS CTYJACHTOB JHEPreTHUYECKUX

cnenuanbHocTe ouHOU (opmbl 00ydeHust / coct. C. ®@. Mananuon. - Kazasp :
KIDY, 2015. - 112 c.



11. 3aiinamesa, ['y3enp HakunoBna. ®@usuka. COOpHUK 3a1a4 [DAEKTPOHHBIN
pecypc] : ydebHo-metonuueckoe mocodbue / I'. H. 3aitnamesa, C.®d. MananuoH. -
DJIEKTPOH. TEKCTOBBIE AaH. - Kazans : KI'QY, 2015.-100c. ;

12. DnexTpuyecTBO U MarHETU3M: METOJUYECKHE YKa3aHMs MO MOJTOTOBKE K
npakTuaeckum 3aHsATusM / coct. C. d. Mananuon, E. B. llImunar. - Kazans : KI'QY,
2014.-97 c.

13. Mexanuka W MOJIEKYyJIsipHAs (U3MKA: METOAMYECKOe TocoOue Juis
CaMOCTOATENbHON paboThl 1Mo nucnumiinHe dusuka / coct. C. @. Mamanuon. —
Kazanp : KI'DVY, 2010. - 175 ¢

14. Mananuon C.®. DnekrpuyectBo u marietusm: Kypc nekiuii no pusuke. —
Kazansb: Kazan. roc. suepr. yu-t, 2007. — 220 c.

15. Mexanuka. MosekymnsipHas (U3HMKa: TECTOBBIC 3aJaHUS IS PYOS)KHOTO
KOHTpOJIs 3HaHU# 1o nuctmruinae "@usnka" / coct. E. B. IN'azeea [u mp.]; pen. B. JI.
Martyxus. - Kazanp: KI'QY, 2012 — 56 c.

16. DOnexkTpuyecTBO M MAarHeTH3M: TECTOBBIE 3aJaHusl Ui PyOeKHOro
KOHTpoJIs 3HaHui mo nucouruimHe "®usmka" / E. B. I'azeea [u mp.]; pen. B. JL
MaryxuH. - Kazanbs: KI'9VY, 2013. - 71 c.

17. BonHoBass u kBaHTOBas onThka. OCHOBBI ATOMHOW U SJAEPHOU (DU3UKHU:
TECTOBBbIE 3aJaHUs A1 PyOEKHOTO KOHTPOJS 3HAHMWA MO AucCHUILUIMHE "dusuka" /
coct. E. B. I'azeena [u n1p.]; pen. B. JI. Matyxus. - Kazans: KI'DQY, 2012. - 40 c.

5.2. Uudopmannonnoe odbecnevyeHue

5.2.1. DIeKTpOHHBIC U HUHTEPHET-PECYPCHI
1. JuctanmmonHslii kypc "®usuka" Ha o6pazoBatensHoi miomaake LMS MOODLE
https://Ims.kgeu.ru/enrol/index.php?id=12

2. EnunbIi opTan HHTEpHET-TECTUPOBaHUs B cepe oOpazoBanus https://i-exam.ru/
https://mypage2.i-exam.ru/

5.2.2. llpodeccronansupie 0a3bl AaHHbIX / HHbOpMaIMOHHO-CIIPaBOYHbBIC
CUCTEMBI
1. EnuHoe okHO JocTyma K 00pa3oBatefibHbIM pecypcaM http://window.edu.ru/
2. Poccwuiickas HanMoHanbHas oubdauoreka http://nir.ru/
3. «KoncynpranT matoc» http://www.consultant.ru/

5.2.3. JIunieH3MOHHOE W CBOOOAHO  pacHpOCTpaHIEMOE  IPOTPAMMHOE
oOecrieueHne TUCIUILINHEI
1. Windows 7 IMpodeccronansHast (Pro) IToap3oBaTenbckas onepaldoHHas CHCTEMA,;
3A0 "CodrJlaitaTperin" No2011.25486 ot 28.11.2011 Hewnck:. mpaBo. beccpouno;
2. bpay3ep Chrome Cucrtema moucka uHpopMaiiu B ceTd uHTepHET; CBOOOIHAS
nunens3us Heucko. mpaso. beccpouHo;
3. LMS Moodle ITO st 3¢ dekTHBHOrO OHJIalH- B3aMMOJICHCTBHS IIpernogaBaTelis u
crynenta, CBoboHas nuien3us Heuckil. mpaBo. beccpouno.


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

6. MaTepua/JibHO-TeXHHYeCKOe o0ecneyeHue JUCIUNIMHBI

HanmenoBanue BHUaa

HaumenoBanue yueOHOM

y4eOHON paboThI ayIUTOPHH, [lepeuens HEOOXOIUMOTO 000OPYIOBAHUS U
CIIeUATH3UPOBAHHON TEXHUUYECKUX CPE/ICTB 00yUYeHHs
naboparopuun
Jlexnuu VueOHast ayAUTOpUs ISt Crneuunani3upoBaHHast yueOHast MeOerb,
MPOBEJICHUSI 3aHATHI TEeXHUYECKUE CPENCTBa OOYYEHHs, CITy)Kamue IJIst
JEKIHOHHOTO THIIA MIPEACTABICHUS y4aeOHOU uHbopMauu
Oonpmiol  ayauTopuM  (MYJNbTUMEIUHHBIN
MPOCKTOpP, KOMITbIOTEp (HOYTOYK), SKpaH),
JIEMOHCTpAIIMOHHOE 000py/0BaHUE, Y4eOHO-
HarJIsiTHbIe TOCOOMS
[Tpaktnueckue |Yuebuas  aynuropus 1| CnenmanusupoBaHHas — yueOHas — Mebednb,
3aHIATUA IPOBEACHUS 3aHATHH| TeXHUYECKHE cpencrsa 06ytleHH;1
CCMUHAPCKOr0 THIA, | (MynbTUMEIUIHBIA  MPOEKTOP, KOMIIBIOTEP
T'pyNIOBBIX )41 I/IHI[I/IBI/I[I}:' (HoyT6yK), 3KpaH) " Hp
aIbHBIX KOHCYJIbTaLUi,
TEKYILIETO KOHTPOJISI u
MPOMEKYTOUYHOU aTTeCTalluU
Jlaboparopubie |Yuebnas naboparopus Criennann3upoBaHHOE nabopaTopHoe
padoThI «Ornrtukay, A-203 obopymoBaHue 10 MPOPIITIO JTaA0OPATOPHH:

ycraHoBKa JabopartopHas «HTepdepeHIms
cBera. bunpusma @penens. Omnpexnenenue
napameTpoB  OumnpusMbel  @peHens 1o
UHTEP(PEPEHIIMOHHON KapTHHE»; YCTaHOBKA
naboparopHas «OrnpeneneHue panuyca
KPHWBU3HBI JIMH3BI C IIOMOIIIBIO KOJICI]
Hrrotonay; yCTaHOBKa nabopatopHas
«M3ydenne audpakiuy J1a3epHOrO CBETa Ha
menu. Judpaknus OpeHens»;, ycTaHOBKa
nabopatopHast «OrnpeeneHne JTUHBI BOJHBI
CBETa C TIOMOIINBI0O 30HHOW TUJIACTUHKHY;
YCTaHOBKA nabopaTopHast «dudpakmus
JIa3epHOTO CBETa Ha MUPAKIIMOHON pEIIeTKe.
Omnpenenenve AIUMHBI CBETOBOM BOJHBI IPU

MIOMOIIIU TP paKIUOHHON PELIETKN;
yCTaHOBKa nabopaTopHast «U3yuenue
HOJISIPU30BAHHOI'O CBETA MOJIYIMPOBOIHUKOBOIO
nmazepa.  3akoH ~— Maimoca»;  ycTaHOBKa
nabopatopHass «M3ydyeHue uHTEphepeHIH
JIa3€pHOTO CBETa B TOJCTOM CTEKJISIHHOU
wiactuHke.  [lomockl  paBHOro  HakJOHA.

Onpenenenne TOMIMHBI MIIOCKONAPATIIEIbHON
CTEKISIHHOM [UIACTHHBI o
MHTEP(PEPEHIIMOHHBIM KOJIbIIaM




VYuebnas nmabopaTopust
«MexaHHuKa U MOJIEKYJIIpHAs

¢dbusuka», A-114

Crenuanu3upoBaHHOE nabopaTopHoOe
000pyI0BaHHUE 10 MPOPUIIIO JTa0OPaATOPHH:
yCTaHOBKa nabopaTopHas "MasiTHUK
YHHUBEpCAJbHBIN", ycTaHOBKa JlabopaTopHas
"MasiTHUK HaKJIOHHBIN", YCTaHOBKa
nabopatopnas "MamuHa ATByna", ycTaHOBKa
nabopaTopHas "MasiTHUK Makcaemia",
ycTaHOBKa  JlaboparopHas — «OmpeneneHue
MOMEHTa MHEpPIUU POTOpa U CHIIBI TPEHHUS B
orope», yCTaHOBKa nabopatopHast
«Ormpenenenue Bsizkoctu MeTogoM CTOKCay,
ycTaHoBKa  JlaboparopHas — «OmpeneneHue
MOMEHTa MHEpPLUU Teja U MPOBEPKa TEOPEMbI
[Ireitnepar, YCTaHOBKA nabopaTopHas
«Ornpenenenue OTHOIICHHUS MOJIIPHBIX
teroemMkocTed  raza  Cp/Cv meronom
annabaTUYeCcKOro pacIIUpeHUs», MOPTPETHI
Y4EHBIX.

YyeOnas nabopaTopust
«DJIEKTPUYECTBO u
Margetusm», A-207

Crneuunanu3upoBaHHOE n1abopaTopHOE
obopymoBanue 1O TPOGWI0  JTaOOpPATOPHH:
yCTaHOBKa JjabopaTopHas «AMIEpMETp Kak
OMHUYECKOE  COINPOTUBIIEHUE B  CXEMEY,
yCTaHOBKa J1abopaTopHasi «BOJBTMETP Kak
OMHUYECKOE  CONPOTUBIIEHHE B  CXEMEY,
ycTaHoBKa JlaboparopHas «/3MepeHne Toka u

HAaIpsDKEHUS Ha COIPOTHUBIICHHSX,
COCIIMHEHHBIX II0CJIE/I0BATEIIEHO u
napajulellbHO»,  yCTaHOBKa  JlabopaTtopHas
«Ornpenenenue TOPU30HTAIILHOM
COCTaBJIAIONIEH MHAYKIIUM MarHUTHOTO TMOJIs
3eminy, yCTaHOBKa nabopatopHast

«OrnpeneneHue CONPOTUBIEHUN C MOMOULIBIO
MOCTOBOM CXE€Mbl YUTCTOHA », YCTaHOBKa
nabopatopHass «[IpoBepka 3akoHa Oma u
U3MEPEHUE YIEIBHOTO CONPOTHUBICHUS  »;
monyis PII3-03 «OmnpeneneHue OTHOIICHHUS
3apsiia 2JEKTpOHa K €ro Macce MeETOJOM
MarHeTpoHa»,  ycTaHOBKa  JjabopaTopHas
«M3yyenne ammepmerpa U BOJIBTMETpaAy,
ycTaHOBKa  JlaboparopHast  «l['paayHpoBKa
rajJbBaHOMETpa», YCTaHOBKa JabopaTopHas
«OQKCnepUMeEHTalbHAas IpoBepKa 3aKoHa OMay,
MIOPTPETHI YYEHBIX

VYuebHas nabopaTopus
«MexaHHUKa U MOJIEKYJIIpHas

¢uzuka» A-206

Crnenuani3upoBaHHOE nabopaTopHOe
obopynoBaHue 1Mo MpoduITo TabOpaTOPUH:

ycTaHOBKa  JlaboparopHas — «OmpeneneHue
koa¢dureHTa BSI3KOCTH BO3/lyXa
KalUJUISIPHBIM METOI0MY, yCTaHOBKa
nabopatopHass  «OmnpeeneHrue  OTHOIICHHUS
MOJISIPHBIX ~ TeIJIOEMKOCTell  rasa  cp/cv
METOZIOM  annabaTHYeCKOTO  PACIIUPEHUS,
ycTaHOBKa  JlaboparopHas  «OrmpeneneHue




MOJIEKYJIIPHOM Ta30BOM MOCTOSIHHOM METOJIOM
OTKaYKN», yCTaHOBKa naboparopHas
«Ornpenenenue YCKOpEHUs cBOOOIHOTO
NmajcHusl Tella», YCTaHOBKa JaboparopHas
«OrmpeneneHune cpeHen CUIIbl CONTPOTUBICHUS
TpYHTa Tpu 3a0MBaHUM CBaW», YCTAaHOBKA
naboparopHas «Ornpenenenue MOMEHTa
MHEpPIUMU Tejla U  MPOBEPKA  TEOPEMBI
[ITelinepay, mopTpeThl YUEHBIX

KomnbroTepHsIii Kacc ¢ Crneunanu3upoBaHHas yueOHast Me0eb,
BbIxoztom B MHTepuer A-204 TeXHUYECKHUE Cpe/CTBa 00yueHus
(KOMITBIOTEPEI), JIMLEH3MOHHOE IIPOrPAMMHOE
obecrnieueHue
CamocrosrenbHas |KommbroTepHslii kimace ¢ CrnenuanusupoBanHas yyeOHas meOens Ha 30
pabora BbixozioM B Mutepuer B-600a | mocamounsix  mect, 30  KOMIBIOTEPOB,

TEXHUYECKHUE CPENICTBA OOydeHUs (MyJIbTHME-
TUUHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),
9KpaH), BUJICOKAMEPHI, POrpaMMHOE
obecrnieueHue

Crienmanu3upoBaHHas MeOelb, KOMITbIOTEpHAsT
TEXHHMKa ¢ BO3MOXHOCTBIO BbIXoja B IHTepHET
u obecrieuenneM nocrymna B DMOC, skpaH,
MYJIbTUMEIMUHBIA TPOSKTOP, TIPOTPAMMHOE
o0OecIieucHue

YuraapHbIH 3a1
OuOJINOTEKHU

7. OCo0OeHHOCTH OpPraHu3anuN 00pa30BaTEeIbLHOM 1eATeJTbHOCTH AJIs1 JIHII C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 3I0POBbSI 1 HHBAJIMI0B

JIutia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370poBbsi (OB3) u MHBAIUIBI UMEIOT
BO3MOKHOCTh O€CIPENATCTBEHHO MNEPEMENIAThCsl U3 OJHOr0 y4eOHO-1adopaTopHOro
KOpIlyca B JPYroi, MOAHITBCS HA BCE JTaXH Y4eOHO-Ia0OPATOPHBIX KOPITYCOB,
3aHUMAaTbCd B YYE€OHBIX W HHBIX TOMEIIEHUSIX C YY4EeTOM OCOOEHHOCTEH
NCUXO(U3NIECKOTO PA3BUTHS U COCTOSIHUSA 37J0POBBSL.

Hist o6yuenust i ¢ OB3 u WHBaNMMIOB, MMEIOIIMX HAPYIIEHUS OMOPHO-
JIBUTATEJILHOTO armmapara, o0ecreueHbl yCIOBUS OECHpEensITCTBEHHOTO JIOCTYIa BO
Bce yueOHbIe nmomenieHus. Madopmaius o cneruanbHbIX YCIOBHUSIX, CO3JaHHBIX IS
oOyuaronuxcss ¢ OB3 u wuwHBanmuaoB, pa3MmeleHa Ha CcaidTe YHUBEpCUTETa
www//kgeu.ru. meercss BO3MOKHOCTh OKa3aHUS TEXHUUYECKOU IMOMOIIM ACCUCTEHTOM,
a TaKkXe yCIIyT CypAONEepEeBOTUMKOB U TU(PIOCYpIOTIEPEBOIUNKOB.

JIns amanranuu K BocupusaTyio aunamu ¢ OB3 v nHBanuaamu ¢ HapyuIeHHBIM
CIIyXOM CIpPaBOYHOTO, y4eOHOro marepuaia IO JUCHUIUIMHE O00ecneunBaroTCs
CIIEAYIOIINE YCIOBUS:

- JUTS JTy4IlIe OPUEHTAIIMU B ayAUTOPUHU, IPUMEHSFOTCA CUTHAJIBI OMTOBEIICHUS
O HayaJie U KOHIIE 3aHSTHUs (CI0BO «3BOHOK» MUIIETCA HA JIOCKE);

- BHUMaHUE CJIa0O0CHBIIIAero o0ydJarmierocss MPHUBJICKACTCS IeJarorom
KECTOM (Ha IJIeHO KJIaJEeTCsl PyKa, OCYIIECTBIISIETCS HEPE3KOE MOXJIONBIBAHKE);

- pasroBapuBasi ¢ OOy4YarOIIMMCS, TEAAroru4ecKuii paOOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKHMHU TMPEIIOKEHUSIMHU, OOecreunBasi BO3MOKHOCTH



http://www.kgeu.ru/

YTEHUS 110 TyOaMm.

KomneHncanusi 3arpyiHEHH pPEUueBOro M HWHTEIEKTYaJbHOTO Pa3BUTHS
c1a0oCbIIAIMX 00YYarOIIUXCsl TPOBOAUTCS MTYTEM:

- HCTIOJIB30BAaHUS CXEM, TUAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTALUN C
TUIEPCChUIKAMU, KOMMEHTUPYIOIIMMU OTIEIbHBIE KOMIIOHEHTHI U300paKEeHUS;

- pEryJIsipHOTO TNPUMEHEHUs] YIPaKHEHHM Ha Trpaduueckoe BbIJCICHHE
CYILECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUN;

- obecriedeHns] BO3MOXKHOCTH JUIsl OOYyYaromierocss MOJMYyYUTh aJdPECHYIO
KOHCYJIBTAIIMIO TI0 AJIEKTPOHHOM MOYTE 10 MEpe HEOOXOANMMOCTH.

Jlna aganTtanuu K BocrpusTaio guiamMu ¢ OB3 u nHBanuaaMu ¢ HapymeHusIMu
3peHUs CIPAaBOYHOTO, yueOHoro, IPOCBETUTEIBCKOTO MaTepuana,
IPEeIyCMOTPEHHOTO 00pa30BaTEIbHONW MPOrpaMMO MO BBHIOPAaHHOMY HAampaBICHUIO
MOJITOTOBKU, 00ECIICUNBAIOTCS CIAEAYIOIINE YCIOBUS:

- BeJIeTCsl ajanrtanus opUIHaIbHOrO caifta B ceTu IHTepHeT ¢ yd4eToM 0coObIX
NOTPEOHOCTEN MHBAJIUIOB 110 3PEHHI0, 00ECIIEUNBAETCS HATMUUE KPYIHOIMPU(PTOBON
CIIPaBOYHOM MHGOPMAIIMH O PACTTUCAHUHN YUYCOHBIX 3aHSITHI;

- IeJJaTOTUYECKUl  pabOTHUK, €ro coOecegHUK (Mpu HEOOXOJUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABIAIOTCS O0yUYaIOUIUMCs, PU ITOM KayKJbIi
pa3 Ha3bIBAETCs TOT, K KOMY II€1aroru4eckuil paboTHUK oOpaliaercs;

- IEUCTBUS, KECThl, MEPEMEUICHUs MEJarornuyeckoro pabOTHHKA KOPOTKO M
SICHO KOMMEHTHUPYIOTCS;

- meyatHas HMHQpOpMaLMs MpeAoCTaBisieTcd KpynHbIM Imipudrom (oT 18
MYHKTOB), TOTAJIHHO O3BYYHBACTCS;

- oOecrieunBaeTcsi HEOOXOIMMBIN YPOBEHb OCBEUIEHHOCTH MMOMEUIEHUH;

- IPEIOCTABIIACTCS BO3MOXKHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHI BO BpeMs
3aHSTUN U MPABO 3aTUCU 00BSICHEHU Ha TUKTO(DOH (10 JKEeJIAaHUI0 00yUYarOITUXCs).

dopMa TpOBENECHUSA TEKYyLIIEM U IMPOMEXKYTOUYHOM  aTrTeCTalvu Ui
oOyuatomuxcs ¢ OB3 u nHBanuAOB OmpeneseTcs: NeAarorndeckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM 1iaHoM. [Ipu HeoOxoammoctu oOyuaromemycs ¢ OB3,
UHBAJIMY C YYETOM HUX MHAMBHUIYaAIbHBIX MCUXO(PU3NUECKHX OCOOCHHOCTEH aaercs
BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, MUCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIIbIOTEPE, B (hOpME TECTUPOBAHUS U T.II., JIUOO MPEAOCTABISIECTCA
JIOTIOJIHUTEIBHOE BPEMsI JIJIs1 IOJrOTOBKU OTBETA.

8. MeToauyeckue pexkoMeHJAlMHU /IJisl NpenojgaBarteseil Mo opraHu3auuu
BOCIIMTATEJIbHOH Pa0OTHI € 00yYAKOIMMHUCH.

Meroanueckoe oOecrieueHre mpoIecca BOCIUTAHUS 00yYarOIIMXCs BBICTYIAET
OTHUM U3 ONpeAesstonmx (akTOpoB BBICOKOTO KadecTBa 0Opa3OBaHMS.
[IpenonaBarens By3a, IEMOHCTPHPYS BBICOKHMH TIPO(ECCHOHATN3M, 3SPYIUIINIO,
YETKYIO TPaKIaHCKYIO TTO3UIINI0, CAMOIUCIUILINHY, TBOPYSCKHH TIOJIX0JT B PEIICHUN
npodeCCUOHANIBHBIX 3ajad4, B XOJ¢ 00pa3oBaTEIbHOTO TIpollecca CIOCOOCTBYET
(GhOpMHUPOBAHUIO TAPMOHUYHON JTMIHOCTH.

[Ipn peanm3anuu AUCIUIUIMHBI  TPENOJABATENIb MOXET HCIOJIb30BaTh
CIICYIOIIE METOIbI BOCITUTATELHOU PabOTHI:



- MeToabl (hOPMHUPOBAHUS CO3HAHUS JTUYHOCTH (Oecena, AWCIYT, BHYIICHHE,
WHCTPYKTaXX, KOHTPOJb, OOBSICHEHHE, TpPUMEp, CaMOKOHTPOJb, PacCcKas, COBET,
yoexxaeHue u ap.);

- METOJbI OpPTaHM3AIHMH ACSITEILHOCTH M (HOPMHPOBAHHS OMBITA TTOBEICHHSI
(3amaHue, OOIIECTBEHHOE MHEHHE, TIearoruieckoe TpeOoBaHUE, TMOPYYCHHE,
pUyYCHHE, CO3/TaHNEe BOCTIUTHIBAIONINX CUTYAIIU, TPEHUHT, YIIPpa)KHEHUE, U 1. );

- METOABl MOTHBAIMH NEATEIHPHOCTH W TMOBEACHUS (0J00pEeHHe, MOOIIPEeHNE
COLIMAJbHONW aKTUBHOCTH, TOpHIIAHWE, CO3/IaHHME CHUTyallud Yyclexa, CO3J1aHue
CUTYAIIMH JIJIs1 SMOIIMOHATTLHO-HPABCTBEHHBIX TIEPEKUBAHUI, COPEBHOBAHUE U JIP.)

[Ipu peanuzamuu  JUCHUIIIMHBI ~ MPEMOJAABATEeNb  JOJDKEH  YYUTHIBATH
CJIEYIOIIME HAIPaBICHUS! BOCIIUTATEIHHOMN JAEITETbHOCTH:

I'padsxxcoanckoe u nampuomuueckoe ocnumaHue:

- popmupoBaHre y 0Oy4aroUMXcs MEIOCTHOTO MHPOBO33PEHHS, POCCHICKON
UJICHTUYHOCTH, YBaKEHHUS K CBOEH CeMbe, OOIIECTBY, TOCYAAPCTBY, IIPUHSATHIM B CEMbE U
00I1IeCTBE JyXOBHO-HPABCTBEHHBIM U COLIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAIIMOHAIBHOMY,
KyJIbTYPHOMY W HWCTOPUYECKOMY Haclieauio, (OPMHUpPOBAHUE CTPEMIICHHUS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- popmupoBaHKe y 00yUarOIIMXCS AKTUBHOW TPaXKIaHCKOM MO3UIIMU, OCHOBAaHHOMN
Ha TPAJUIMOHHBIX KYJIBbTYPHBIX, TyXOBHBIX M HPABCTBEHHBIX LIEHHOCTSX POCCHIICKOTO
oOImecTBa, sl TOBBIIIEHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATh CBOU
KOHCTUTYIIMOHHBIC TIPaBa U 00s3aHHOCTH;

- pa3BUTHE MPABOBON W MOJUTUYECKON KYJIbTYPhl O0yUJaOIINUXCS, PACITUPCHIE
KOHCTPYKTUBHOTO YYacTHsl B TPUHATHH DPEIICHHWHA, 3aTParuBalINX HX IIpaBa H
WHTEPECHI, B TOM YHCIIC B PA3IMYHBIX (POpMax caMOOpraHU3AIHH, CAMOYIIPABICHNUS,
0OIIECTBECHHO-3HAUYNMOM JICSATCIIHHOCTH;

- popMHUpOBaHWE MOTHBOB, HPABCTBCHHBIX M CMBICJIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIIOIIMX  TMPOTHBOCTOSATH  AKCTPEMU3MY,  KceHOohoOuw,
JTUCKPUMUHAIIMM TIO COLMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM, HaIMOHAIHHBIM
MpU3HAKaM, MEXKITHUYECKOH M MEXKKOH(PECCHOHATLHON HETEPIUMOCTH, JIPYTUM
HETaTHUBHBIM COIMATILHBIM SIBJICHUSIM.

Jlyxoeno-upascmeennoe socnumanue:

- BOCIIUTAHHE YYBCTBA JOCTOWHCTBA, YE€CTH M YECTHOCTH, COBECTIUBOCTH,
YBAXKEHUS K POJAUTEIISIM, YUUTEIISIM, JIFOASM CTapIIero MOKOJICHUS;

- popMHUpOBaHWE TPHUHIIUIIOB KOJJISKTMBU3MAa MW  COJIMIAPHOCTH, JyXa
MUJIOCEpIUST W COCTpajaHusl, NMPHUBBIUYKH 3a00TUTHCS O JIOASX, HAXOMSAIIUXCS B
TPYIHOW )KU3HEHHOW CUTYallWH;

- hopmupoBaHUE CONMMAAPHOCTH M YYBCTBA COILMATBHOW OTBETCTBEHHOCTH IIO
OTHONICHUIO K JIIOJISIM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbBS, TIPEOIOJICHHE
TICUXOJIOTUYECKNX OapbepoB MO OTHOMICHUIO K JIOAIM C OrpPaHUYCHHBIMU
BO3MOXHOCTSIMU;

- popMHpOBaHNE SMOIMOHAILHO HACHIIIICHHOTO W JIyXOBHO BO3BBIIIICHHOTO
OTHOIIIEHUSI K MUPY, CIIOCOOHOCTH W YMEHUS TepeaBaTh APYTHUM CBOM ACTETUYCCKUN
OTIBIT.

Kynemypno-npoceemumensckoe socnumanue:

- popMUpOBaHNE ICTETUUECKON KaPTHHBI MUPA;



- hopMHUpOBaHUEe YBAKEHUS K KYJIBTYPHBIM IIEHHOCTSIM POTHOTO TOpOJIa, Kpasi,
CTpaHBI;

- TOBBIIIICHHUE TIO3HABATEIEHOW aKTHBHOCTH O0YYaIOIIHXCSI.

Hayuno-obpazosamenvhoe éocnumanue:

- hopmupoBaHue y 00yYArOIIUXCSl HAYYHOTO MUPOBO33PEHHS;

- (hopMHUpOBaHUE YMEHUS MTOTyYaTh 3HAHNUS;

- popMupoBaHUEe HAaBHIKOB aHAJIM3a W CHHTE3a MH(OpMAIMH, B TOM YHCIC B
npodeccuoHanbHOM 00IaCTH.
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OreHOYHBIE MATEPHATBI MO AWCIUIUIMHE, TTPEIHA3HAYCHHBI ISl OLICHUBAHUS
pE3yNIbTaTOB 00yUYEHHS HA COOTBETCTBUE MHAMKATOPAM JTOCTIKEHUSI KOMIICTCHIINH.

OueHuBaHue pe3yabTaTOB OOYy4YEHHS MO JAUCIMIUIMHE OCYIIECTBISETCS B
pamkax Tekymero koutpons (TK) n mpomexyTodHolt aTTectanyu, IpOBOJAUMBIX 10
oampHO-perTunroBoi cucreme (bPC).

1. TexHoJiornueckasi Kapra

Cemectp 1
Peiitunrossie nokazareian
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Pasnea 1. «OcHoBBI TK1
KJIACCHYECKOi U 20-
PeISTHBHCTCKOI MeXaHUKN» 20 | 0-15 35 20-35
Paznen 2. «MousekyasipHasi
(pu3uKa ¥ TEPMOTHUHAMHKA)»
Konrponsnas padora (KuTP) 10
Ot4er o maboparopHoit pabore 10
(OJIP)
Pedepar (Pdp) 0-15
Pasnea 3. «uekTpuyecTBO U TK2 15 |0-15 15- 15-30
MAarHEeTH3M» 30
Konrposbnas padora (KHTP) 10
Otyet o nabopaTopHOit paboTe 5
(OJIP)
Pedepat (Pdp) 0-15
Paznen 4. «OnTuka» TK3
Pa3gen S «OnemMeHTHI 20-

e 20 |0-15 20-35
KBaHTOBOH (pu3uku. OCHOBBI 35
aTOMHOM U sIepHON (QUBHKI»

Konrponbnas padora (KHTP) 15
Otuer o naboparopHoit pabote 5
(OJIP)
Pedepar (Pdp) 0-15
IIpome:xxyTouHas aTTecTanus oM
0-45

(3x3ameHn) 1
B =

MUCbMEHHOHN Gopme 1o 0-45
ouneram




2. OueHOYHbIE MATePUAJIbI TEKYILEr0 KOHTPOJISA M MPOMEKYTOYHOI aTTecTalun

[IIkana OoLeHKH pe3yabTaTOB 00YUYEHHUsI 110 TUCIUIUINHE:

YpoBeHb c(hOpMHUPOBAHHOCTH

VHJIUKAaTOpa KOMIIETEHIUHU

. . Huxe o
Boicokuit | Cpennuii Husknii
3amnaHu- CpeaHEro
Koz Koz POBaHHBIE o1 85 10 100/ o1 70 110 84 | 0T 55 110 69 | 0T 0 110 54
KOMIIE- | WHIUKAaTOpa pe3yIbTaThI
TEHLMU | KOMIIETEHIMH | OOYYEHUs 110 Ilxana ouennsanus
ACIIATLINH HEYI0B-
AUCTIHILTMHE YZAOBJIET- YA
OTJIUYHO XOPOIIO JIETBOPHU-
BOPHUTEIBHO
TCIIbHO
3a4TEHO HE 3a4YTEHO
3HATh:
OCHOBHEIE YDOBeUHI) Y]S)OBCE{B Munnman yDOBeI:IJB
dusnuecKHe 3HAHUH B 3HAHUH B BHO 3HAHUM
P 00BeMe, obbeme, | momycTHM HIDKE
3aKOHBI; OC- COOTBETCT | COOTBETCT BIit MHHHMAJ
HOBHEIC BYIOILIEM BYIOIIIEM YPOBEHD BHBIX
¢usnueckue e- | TPOTPAMM | IIPOTPAMM | syappj; Tpe69BaH
JUYUHBI U KOH- | © €, HIMCCT uMeeT uu,
CTAHTBI, MX IMOJITOTOBK MECTO MECTO HMEIOT
onpenenenue u | M 6663 HeCKOJéBKO MHOLO MG%TO
CIIMHMAIB M3Me- | OLIMOOK HErpyObIX HerpyBbIX rpyObIe
CHIS: OIIHO0K OIINOKU
P , OLINO0K
YMETh:
IIponemon | IIponemon | IIpogemon | Ilpu
CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | pPeUICHUHU
bI BCE BI BCE bl CTaHJapT
MPUMEHSTH (Pu-
KO- OCHOBHBIC | OCHOBHBIC | OCHOBHEIC | HBIX
SHUS CHUS eHHUS 3aJ1a4 HE
MATEMATHYECKU | Y i M i M ’ A
N peIICHbI pelIeHbI peIICHBI MIPOJAEMOH
1 attapar, BCE BCE THUIIOBBIC CTpUpPOBA
OCHOBHEIC | OCHOBHBIC | 3aJa4H C HEBI
bI€ TEXHOJIOTUH
3a7a4H, 3a/1a4H C HErpyObIM | OCHOBHBIE
MIPY pEIICHUN
BBHITIOJTHEH | HETPYyObIM | U YMEHHSI,
THUIOBBIX 3a71a4
BI BCE u OomuOKaMH | UMEIOT
B o0JracTu
3a7aHusg B | OIIMOKaMH | , MECTO
npogeccuoHalb
HOi ITOJTHOM , BBITIOJIHEH | rpyObIe
o0BeMe BBIIIOJIHEH | BbI BCE OIINOKH
JeITEIIbHOCTH,
o BI BCE 3a7aHus,
CBSI3aHHOM C
N 3aJJaHUs B | HO HE B
3aIUTOMN
OKPYIRAOLIEH ITOJTHOM ITOJTHOM
pyx o0BeMeE, o0BeMeE
cpenbl U
HO
Hedrerazomnepep
N HEKOTOPBI
a00TKOMU
ec
HeJodeTa
MH
BJIAJCTh:
METOZAMHU [Tponemon | IIpone- HNwmeercs | He npo-
aHaIu3a u CTPUPOBAH | MOHCTPU- | MUHU- TIEMOH-
MOJICTTUPOBa- bl HABBIKA | POBAHBI MaIbHBIA | cTpHp




HHS, pu 0a3oBbIC Habop OBaHBI 0a-
TEOPETUYECKOTO | PEIICHUH | HAaBBIKU HAaBBIKOB | 30BbIC
n HECTaHOap | IIpH JJIA HaBBIKU
IKCIIEPUMEHTAN | THBIX PCLICHAN | PELICHHUS | rpy
BHOTO 3amad, CTAaHJApTH | CTAHAAPTH | pepeHun
MCCIIC/IOBAHMS , | BBIOJIHE- | BIX 33/1ad, | BIX 33/1a4, | crappapr
MHPOPMALMOHH | HAM (U3M- | BBINOJHE- | BBIIONHE- | .o
BIMU YECKUX Huu pu3u- | HUA Gusn- sazad,
TEXHOJIOTHUSIMH | DKCIIEPU- | YECKHX YECKHUX
MIPH pEIICHUN MEHTOB, IKCIIEPH- | IKCIICPH- BBIHOIHE
TUIOBBIX 3371a4 | 00paboT- | MEHTOB, MEHTOB, HiA pu-
B o0OnacTu KW U obpabot- | 06paboT- SMHCCKIX
npodeccHoHaTb | UHTEp- KM U KM 1 sKenepu-
HO npeTaluy | UHTEp- MHTEp- MCHTOB,
NEeATEIbHOCTH, UX pe3yib- | IPETAlUK | IPETAIUH obpabor-
CBSI3aHHOM C TaToOB 0€3 | MX Pe3yNb- | UX pe3ynb- | KM W HH-
3aIUTON OIIHOOK U | TaTOB C TaTOB C TepIIpeTa-
OKpY’KaroIeu HEZIOYCTOB | HEKOTOPHI | HEKOTOpHI | LHUH UX
cpenpl 1 MU MU pe3ynbTa-
HedTerazomepep HelodeTa | HejodeTa | TOB,
a0oTKOMU MH. MU UMCIOT
MECTO
rpyobie
OIIINOKH.

OreHKa «OTJIMYHO» BBICTABJISCTCS 32 BBIIOJHCHUE KOHMPOJIbHBIX pabom &
cemecmpe 6e3 owuboK U Hedouemos, 21yO0Koe NOHUMAHUe U YMeHue NPUMEHSIMb
Qusuueckue 3aKkoHbl OJisl peuleHus 3a0a4 meopemuieckKo2o, IKCNepUMeHmanibHo20 U
NPUKIAOH020 Xapakmepda, NOJHble U CcoOepicamenvhble OMmeemvl HA B6ONPOCHL
bunema (meopemuueckoe u npakmuieckoe 3adauue),

O1ieHKa «XOPOIO0» BBICTABJISCTCSA 3a BBIOJHCHHE KOHMPOIbHbIX pabom 6
cemecmpe ¢ MUHUMATbHLIMU OWUOKAMU U HeOoYemamu, NOHUMAHUEe U YMeHUe
npumMeHsmo  uzuueckue ONs1  peulenust
IKCNEPUMEHMANILHO20 U NPUKIAOHO20 Xapakmepd,

3dKOHbI 3a0a4 meopemu4ecKkoczo,

00CMamo4Ho NojJHvle U

cooepoicamenibHble  OmMeemvl HA  BONPOCLL  Oulema (meopemuyeckoe  Ulu
npakmuiecxkoe 3a0anue);
OleHka  «yJAOBJIETBOPHMTEJIBLHO»  BBICTABJISICTCS  3a  BBINOJHECHUE

KOHNIPOJIbHbLX pa60m 6 cemecmpe C OONLUUM KOJIUYECBEOM OUUOOK U H@OO'J@W!OB,’

MUHUMANbHBIL  HAOOD  HABLIKOG  GbINOJHEHUS  (DU3UYECKUX  IKCNEepUMEHMOS,
00pabomku u uHmMepnpemayuu Ux pe3yibmamos.

OueHka «HeyJI0BJETBOPUTEIbHO» BBICTABISETCS 3d C1aO0Oe U HenoHoe
BBITIOJIHEHUE KOHMPOIbHBIX pabom 6 cemecmpe U OmMCymcmeue MUHUMATbHBIX
HABLIKOB BbINOJIHEHUST (DUIUUECKUX IKCNEPUMEHMO8, 00pabomKu U uHmepnpemayuu

Uux pes3yiomanioe.



3. IlepeyeHb O1IEHOUYHBIX CPEICTB
KpaTkass xapakTepucTHKa OLICHOUYHBIX CPEACTB, UCIIOJIB3YEMBIX MPU TEKYLIEM
KOHTPOJIE YCIEBAEMOCTH M NPOMEXKYTOUHOM arrecTaiud OO0y4aroumlerocss Io

TUCLHUILINHE:
HaumeHoBaHume
Onucanue OLEHOYHOI O
OIIEHOYHOTI'O Kpatkas xapakTepucTrKa OIeHOYHOTO CPE/ICTBA cpercTBa
cpencTBa P
Ny Komriekr
CpencTtBo MpoBEepKH YMEHUH MPUMEHSTH MOTy4eHHBIC
KontposbHas KOHTPOJIbHBIX
3HAHUS JUIA PEIICHHs 3a7ad OMNPEISICHHOTO THUIA TIO0 .
paborta (KaTP) 3a/IaHui 110
TEME WK pa3aeny
BapuaHTaM
[lepeuens 3a1anunii u
. BOIIPOCOB IS
Ortuer 1o Beimonnenne  maGopatopHod  paboThl,  00paboTka 31;1111/1be[
naboparopHoOit pe3ynpTaToB  dkcrepuMeHTa.  OdopmiieHne  oTyera, 1260DATODHOG
pabote (OJIP) 3alUTa Pe3yNbTaTOB JIA0OPATOPHOM PaOOTHI IO OTUYETY patop

paboTHI, epedeHb
TpeOOBaHUIl K OTYETY

[IpogykT  caMOCTOSATENBHOW  pabOTBl  CTYJCHTA,
MPECTABISAIONMNA  CO00M  KpaTkoe H3JIOKEHHE B
Pedepar (Pdp) MMCbMEHHOM  BHUJE  MOJYYCHHBIX  PE3yJIbTaTOB Tewmbl pedepaToB
TEOPETHYECKOr0  aHaJIu3a OIPEICICHHOW Hay4yHOH
(yueOHO-HCCIIe10BATENbCKOM) TEMBI

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

Ilepeuenn
COCTOSAT u3 3K3aMEHAlIMOHHBIX OuneToB c
TEOPETUYECKUX
DKk3aMeH TEOPETUYECKUMU BOIIPOCAMHU u 3aJaHUSIMU
BOIIPOCOB U THUIIOBBIX
MPAKTUYECKOr0 XapakTepa JJis IPOBEPKU MPAKTUUECKHUX sanau
YMEHHII.

4. TlepeyeHb KOHTPOJBLHBIX 3aJaHM WJIM WHbIEe MaTepHUaJbI,
HeoO0XoAuMble [JI OLEHKH 3HAHWI, YMEHHH M HABBIKOB, XapaKTePHU3YHOIIHX
Tanbl GOPMUPOBAHUS KOMIIETEHIMH B Mpoliecce 0CBOEHUs TUCIUIINHBI
[Tposepsiemast kommetentus: OITK-2.2

llpumep 3a0anus
s rekymero kourpoas TK1:
KonTtpouabnas padora (KuTP)

Tunossie 3a1a4u JU1sl KOHTPOJIbHOU padboThl No 1

1. HaliTiu cCKOpOCTb V OTHOCHTENIBHO Oepera JIOJAKH, HAYIICH MO TECYCHHIO, MPOTUB
TeueHus u noj yriaom o = 90° k HanpaBieHuto TeueHrus. CKOpOCTh TEUECHHS PEKH U =
1 M/c, CKOPOCTB JIOJIKM OTHOCHTEIIBHO BOJIBI Vo= 2 M/C.

2. KameHns OpoiiieH moj yriioM K ropu3oHTy 0=30° ¢ Ha4agpHOU CKOPOCTHIO 20
Mm/c. Kakoe Bpemsi kameHb OyneT HaxoaWThcs B Bo3ayxe? Ha kakyro BBICOTY
MOJHUMETCSI, HA KAKOM PAaCCTOSIHUU OT MECTa OpOCaHMs yrmaJeT Ha 3eMITI0?

3. Kakyro cuny F Hamo npuiiouTh K BaroHy, CTOSIIIIEMY Ha pelibcax, 4TOObl BaroH
CTaJ JBUTaThbCsl PABHOYCKOPEHHO U 3a Bpems t = 30 ¢ npowren myth S = 11 M. Macca
BaroHa m = 16 1. Bo BpeMs IBWKEHUS HA BaroH JICMCTBYET cuiia TpeHus Frp, paBHas




0,05 neiicTBYyIOIIEH HA HETO CHUIIBI TSKECTH.

4. MaxoBuK Bpamiaercs ¢ yrioBoi ckopocteio 180 06/MuH. C HEKOTOPOTO MOMEHTA
BPEMEHH OH HAYall TOPMO3HTBCS C YIJIOBBIM yCKOpeHHeM 3 pam/c’. Uepes kakoe
BpeMs OH ocTtaHoBUTCA? Kakoe 4ncio 060poTOB OH MPHU 3TOM COBEPILIUAT?

5. OpHoponubiid auck paguycoMm R = 0,2 m u maccoit m = 0,5 xr Bpamiaercs BOKpyr
OCH, TIPOXOJAIIEH uYepe3 ero LEHTpP MEepPHeHAUKYISIPHO K €ro IJIOCKOCTH.
3aBUCUMOCTh YIJIOBOM CKOPOCTH () BpAIllEHUS JUCKAa OT BpPEMEHU t JaeTcs
ypaBHeHueM ® = A + Bt, rne B = 8§ paJ:[/cz. Haittu kacarenbHyro cuny F,
NPWIOKEHHYIO K 000y 1ucka. TpenueM npeHeopeyb.

6. N3 opynus maccorr 5 TOHH BbuieTaeT cHapsan maccou 100 xr. Kunernueckas
sHeprus cHapsga npu Beuiete 7,5 MJDk. Kakyro KHHETHMYECKYIO DJHEPIUIO
npUOOpETAET OPYAUE BCIAEACTBUE OTAAYM?

1. Cuwnras, uto Bo3nyx coctout U3 60 % azora u 40 % kucnopoaa, onpeneauTe
napuuaibHbIe JIAaBJICHUS 3TUX Ta30B NpH AaBlieHUH Bo3ayxa 100 klla?

8. Kakas paGoTta coBepiiaeTcs npu U30TEPMUUYECKOM PACHTUPEHUH BOJOPOJIa MacCcou
m = 5 1, B3saTom nipu Temneparype T =290 K, eciiu 060bem raza yBeIMUUBACTCS B TPU
paza?

9. U3 Oamnona, comepxaBIIero BOJOPOA MOJ AaBieHueM p; = 1 Mlla npu
temneparype Ti = 300 K, BbIIIyCTHUIN NOJIOBUHY HAXOAUBLIETOCS B HEM KOJMYECTBA
ra3za. Onpenenuts KOHEUHYIO TeMIieparypy T, U pp, cuuTasi mpoiecc
AnnabaTHuecKuM.

10. Kucmopon maccoit m = 1 kr coepmaetr nukia Kapuo. Ilpu m3orepmuyeckom
pacHIMpeHuH raza ero oObeM YBEIMYMBaeTca B 2 pas3a, a HpH MOCIETYIOIIEM
aauabaTUyecKoM pacimpenuu cosepinaercs padora 3000 Ix. Onpenenuts padborty,
COBEPILIEHHYIO 32 LUKIL.

Oruet 1o J1agoparopHoii paéore (OJIP)

Otuer odopmisieTcss KaXIbIM CTYICHTOM MHIMBUIAYAIbHO U  JIOJDKEH
COJIEpKaTh:
HOMEp U Ha3BaHUE palOThl, LeJdb PabOThl, JATy BBINOJHEHHUS, KPATKOE ONHCAHHUE
TEOPUH HW3Yy4aeMOI0 BOIIPOCA, OCHOBHBIE XAPAaKTEPUCTUKU H3MEPHUTENIBHBIX
npuOOpoOB, 3alKMCH PE3yJbTaTOB MPSIMBIX H3MEPEHUH M PACUETOB KOCBEHHBIX
U3MepeHuid, opopMJIEHHbIE B BUJE TAOIUIbI, TpaUKK MOTYYEHHBIX 3aBUCUMOCTEH
(ecniu  TpeOyrOTCs), 3amUCh BBIUMCICHUM, MPUBOASIIMX K OKOHYATEIBHOMY
pe3yNbTaTy, pacueT OMOOK U3MEPEHUN U OKOHYATENbHBIA PE3yibTaT C yKa3aHHEM
OLLIMOKHU U3MEPEHMU S, BBIBOJIBI.

Bce rpaduku A0KHBI OBITH BBIMOJHEHB Ha MWJLIMMETPOBOM Oymare. [lpu
pacyeTax HEOOXOAMMO KCIIONB30BaATh €AUHUIBI cucTeMbl CH.
K xaxmoii nmaGopatopHoii pabOTe COAEPKUTCA TEPEUEHb BOMPOCOB JUISI 3aIUTHI
n1abopaTopHOI pabOTHI.
Hpumep:
JlabopaTtopHas paborta «OnpeneneHue yCKOpeHUsi CBOOOHOTO MaICHUS TETa
KoHTpoJibHBIE BONIPOCHI
1. ChopmynupyiiTe 3aKOH BCEMHUPHOTO TATOTCHHUSI.



2. Beipazute Maccy 3emMiau 4depe3 €€ pajuycC, I'PaBUTALUOHHYIO MOCTOSHHYIO H
YCKOpEeHHE CBOOOHOIO MaJICHUS.

3. 3aBUCHUT JIM YCKOpPEHUE CBOOOHOTO Ma/IEHUsI OT BBICOTHI O IbeMa Tesa?

4. Kak yOenuTbcsi Ha ONBITE, YTO YCKOPEHHUE CBOOOJHOIO MAaJCHUS HE 3aBUCHUT OT
dbopMbl U Macchl Ten?

Pegepat (Pdp)
Tewmsl pedepaTos:

1. Beinaromnuecst oTkpbiTus B pusuke 20 Beka

2. K ucropum OTKpBITHS 3aKOHOB COXPaHEHHS.

3. O6 uctopuu pazputus « Teopun OTHOCUTEILHOCTHY.
4. MonexkyIapHO-KUHETUYECKAast TEOPHsI Ta30B.

5. Teopema bonbiiMana 0 paBHOMEPHOM pACHPEEICHUN SHEPTUU IO CTEHEHSIM
CBOOOIEBI.

6. Kitaccnueckas craructuka boibsiivana.

7. KBanToBeie cratuctuku Jupaka u boze-OitHmreiina.
8. Pacnipenenenne MakcBemia o CKOPOCTSIM.

9. YpaBHEHUE COCTOSIHUA PEATBHOTO rasa.

10. Hukn KapHo B Ki1accHueckoi TepMOIMHAMUKE.

Ilpumep 3a0arnus
Jis Trekymero kourpoas TK2:
KonTpoabnas padora (KutP)

TuroBble 3a1a4M J1J11 KOHTPOJIbHON paboThl Ne2

1.  Bo ckoiapko pa3 cwia TpPaBUTALMOHHOTO MPUTSDKEHUS MEXAY ABYMs
POTOHAMHU MEHBIIIE CHJIIBI UX IEKTPOCTATUYECKOTO OTTATKUBAHUS?
2. JlBa mapuka c 3apsgamu q; = 6,66 HKn u q, =13,33 vKn naxomsTcs Ha

pacctostanm 1;=40 cm. Kakyro paboTy A Hamo COBEpIINTH, YTOOBI CONM3UTH HUX JIO
paccTosiHus 1,=25 cm?

3. B kakux mpeaenax MOXKET U3MEHSThCS €MKOCTh CUCTEMBI, COCTOSILEN U3 JIBYX
KOHJIEHCATOPOB MEPEMEHHON €MKOCTH, €CIM €MKOCTh Ka)KIOr0 U3 HUX HU3MEHSETCA
oT 10 mo 450 n®dD?

4, Haiitu cuny, aeiictByronryro Ha 3apsa q=2/3 uKii, eciu 3aps momenieH B mojie
3apsHKEHHOM TUIOCKOCTH € MOBEPXHOCTHOM TIUIOTHOCTHIO 3apsana ¢ = 20 MKKi/m?
JusnexkTpuueckas MPOHUIIAEMOCTh Cpeibl £€=6.

S. Onpenenure notok @p BEKTOpa HAMPSIKEHHOCTH AJIEKTPUUECKOTO OIS, YePE3
cepuyecKyr0 MOBEPXHOCTh, OXBATHIBAIOILIYI0 TOYeUHbIE 3apsabl q=7 HKi u q=-4
HK1.

6. Konnencarop HemspecTHoi emkocTu C; 3apsbkeH no Hampsbkenus U; = 80 B. Ilpu
napajieIbHOM MOAKIIOYEHUH 3TOr0 KOHAEHcaTopa K KOHAeHcaTopy eMKocThio Cy =
60 mMk®d, 3apsokenHomy 10 Hanpsbkenus U, = 16 B, nanpsbkeHue Ha Oatapee
craHoButcs U = 20 B, eciiu KOHZIEHCATOPBI COEAMHUTH OOKJIaJKaMU OJHOTO 3HAaKa.
Onpenenuts eMKOCTh C;.



7. Pamka miomanso 50 o’ conepkaiias 100 BUTKOB, paBHOMEPHO BpalllaeTCcsl B
OJHOPOJIHOM MarHUTHOM noJsie ¢ uHaykuuen 0,04 Tn. OnpenenuTt MakKCUMAJIbHYIO
O/J1C mHAYKUNH, €CIIA OCh BPAILICHHUS JIEKUT B TUIOCKOCTH PAMKH U
NepHeHANKYIIIpHA JUHUSAM UHAYKIUH, a paMKa jaenaet 960 06/MuH.

8. Maruuthsiil notok @ = 40 MB6 nmpoHU3BIBaeT 3aMKHYTBIA KOHTYp. OnpeaenuTtb
O/J1C uHAYKIMU, KOTOpasi BO3HUKAET B KOHTYPE, €CIIM MATHUTHBIN MMOTOK WU3MEHUTCS
1o Hyss 3a Bpems At = 0,002 c.

9. Kakyro MHAYKTHBHOCTh L Ham0 BKIIOUNTH B KOJICOATEIBHBI KOHTYp, YTOOBI TIPH
emkoctu C = 2 Mk®, nmomyunts yacroty v = 1000 I'?

10. Karymka mamuaoit | = 50 cm u ceuenuem S1 = 34 cm2 umeer N = 1000 BUTKOB 1
COEIMHEHA MapajUleTbHO C KOHACHCATOPOM, COCTOSIIIUM M3 JBYX IUIACTUH
miomaneio S, = 75 cM’, W paccrostHMeM Mexay rmiactmHamu d = 5 mm. Haiftu
nepuo KoueOaHuit

Otuer 1o J1a6oparopuoii padore (OJIP)

Otuer odopmisieTcss KaXIbIM CTYJCHTOM HHIMBUIYaJbHO U  JIOJDKEH
COJIEPKAaTh:
HOMEp U Ha3BaHUE PalOThI, LIeJb PabOThl, ATy BBINOJHEHHUS, KPATKOE OINHUCAHHUE
TEOPUH HW3y4aeMOIO BOIIPOCA, OCHOBHBIE XAPAaKTEPUCTUKH H3MEPUTEIIBHBIX
npuOOPOB, 3alUCH PE3YyJbTATOB MPSIMBIX H3MEPEHHUH U PacyeTOB KOCBEHHBIX
U3MEpPEeHU, OPOpMIIEHHBIE B BUJE TAONMIIbI, TpaUKK MOJYyYEHHBIX 3aBUCUMOCTEH
(eciu  TpeOyrOTCs), 3amUCh BBIUYMCICHUM, MPUBOASAIIMX K OKOHYATEIBbHOMY
pe3yNbTaTy, pacueT OIMOOK U3MEPEHUN U OKOHYATENbHBIA PE3yibTaT C yKa3aHHEM
OLLIMOKHU U3MEPEHMUS, BBIBOJIBI.

Bce rpaduku omkHBI OBITH BBIOJHEHBI Ha MHJLTUMETpoBoil Oymare. [Ipu

pacuerax He0OOXOIMMO HUCIIOJIb30BATh eAUHMIIBI crucTeMbl CH.
K xaxmoii naboparopHoit paboTe COAEPKUTCA TEPEeYeHb BOMPOCOB JUISI 3AIUTHI
n1abopaTopHOI pabOTHI.
Hpumep:
JlabopaTopnasi padora «OnpenesieHre OTHOILIECHUS 3apsjia dJIEKTPOHA K €ro Macce
METOJIOM MarHeTpOHa»
KoHTpoJibHBIE BONIPOCHI
1. B yem cyTh MeTO]a MarHETPOHA ISl OTIPEACIICHHS OTHOIIEHUS e/m?
2. 3aBUCHT 1M BEJIMYMHA YyNIEJIHHOTO 3apsja AJIEKTPOHA OT BEIMYMHBI aHOJIHOTO
HaANPSOKEHUS ?
3. UeM oTinnyaeTcsi IBHIKEHHUE AJIEKTPOHA B OJHOPOJHOM MAarHUTHOM IOJIE€ B JABYX
ClIydasiX: a) CKOPOCTb DJIEKTPOHA MEPIEHANKYJIIPHA UHAYKIIMM MAarHUTHOTO MOJIs; 0)
CKOPOCTb 3JIEKTPOHA HaIpaBJieHa MOl YIIIOM K UHAYKIIMM MAarHUTHOTO MOJIs?

Pedepat (Pdp)
Tembl pedepaToB:

1. Teopema ['aycca B 31€KTpOMarHeTU3Me;
2. OmnmcaHue CBOMCTB NUDJIEKTPUKOB;



3. DneKTpOMarHUTHOE MOJie YEIOBEKa;

4. DneKkTpudecKue sBJICHUS B IPUPOJIE;

5. McTouHMKH TOKA U TaJIbBAHUYECKUE JIEMEHTHI;

6. Teopus MakcBesia u ee BIUsSHUE Ha pa3BUTHE (DU3HKH,
7. Dddext Xomna,

8. ®u3nyeckue OCHOBBI MEAUIIMHCKON JIEKTPOHUKH,

9. CBepxmpoBOIUMOCTS;

10. CynepuoHHas MpOBOAMMOCTh B KpUCTAILIAX;

llpumep 3a0anus
Jis rekymero kourpoas TK3:

TunoBsie 3a1a9n 15l KOHTPOJIBHOU paboThI No3

1.

Tox I=20A, mpoTrekass MO KOJbIy U3 MEAHOWU IMPOBOJIOKU ceYeHHeM S=I MM,

CO3/7[a€T B ILIEHTPE KOJIbIIA HAIPSKEHHOCTh MarHutHoro mnoiyisi H=178A/M. Kakas
pasHocTh mnoreHnuaioB U mpuiokeHa K KOHIIAM TIPOBOJIOKH, 0Opasyroiei
koib10? (0,12 B)

. HpOTOH H JJICKTPOH, YCKOPCHHEIC OHHHaKOBOﬁ Pa3HOCTBIO IIOTCHIHNAJIOB, BJICTAIOT

B OJTHOPOJHOE MAarHUTHOE 1oJjie. Bo ckoibko pa3 paanyc KpUBU3HBI TPACKTOPUHU
npotoHa R, Oomble paauyca KpUBU3HBI TPAEKTOPUH IIEKTPOHA R?

. B onHOpogHOM MarHuTHOM moJie ¢ uHAyKue B=0,5 Tn aBuxercs paBHOMEPHO

IPOBOAHUK ¢ TOKOM umnHOM L=10 cm. 1=2A. CxopocTh ABMKEHUs MpoBogHIKA 20
CM/CEK M HampaBjieHa MEPIEeHIUKYJISIPHO K HAaMpaBIC€HUIO MAarHUTHOIO IOJS.
Haiitu paboty 4 mepemenieHuss MpoOBOAHMKA 3a BpeMs 10 cek u MOIIHOCTH P,
3aTPAYCHHYIO Ha 3TO MEPEMELICHUE.

. YCcTaHOBKa JJIIsL H&6J’IIOI[€HI/I5[ KOJICI HrroTona OCBCIIACTCA MOHOXPOMATHYCCKHUM

CBETOM, IMaJIAI0IIUM HOpMaJbHO. [Ipy 3amoaHeHnn npocTpaHCcTBa MEXIY JIMH30M U
CTEKJISIHHOM TUIACTUHKOW MPO3PAYHOM YKUJKOCTBIKO PAIWYChl TEMHBIX U CBETJBIX
KOJIEIl B OTPAXKEHHOM CBETE€ yMeHbIIMIUCh B 1,21 paza. Onpenenure nokazareinb
MPEIOMIICHUS KUIKOCTH.

MoHOXpoMaTUYeCKHil CBET HOPMAJIbHO TaJaeT Ha JU(PPAKIIMOHHYIO PEIIETKY.
Onpenenute yroi AuGpakiUd, COOTBETCTBYIOIIHN MaKCHUMyMy Y€TBEPTOTO
IOPSIKA, €CIIM MAKCUMYM TPETHETO MOPAAKA OTKJIOHEH Ha (;=18°

. KakoB yronm Mexay TUJIOCKOCTSIMM aHajau3aropa U MOJSpU3aTopa, €ciu

MHTEHCUBHOCTh €CTECTBEHHOIO CBETa MPONYIIEHHOIO Yepe3 MOJspUu3aTop u
aHaJIM3aToOp YMEHBIIWIACH B 2 pa3a?

.Ilog xakuMm yrjaoM K TOPU3OHTY JAOHKHO HaxoauTbes ConHile, 4TOOBI CBET,

OTPaXXEHHBIN OT MOBEPXHOCTH 03€pa, ObLI MOJIHOCTHIO MOJISIPU30BaH?

. MaKCI/IMyM OHCPIur MU3JIYUYCHUA a0COJIIOTHO YCPHOTO TCJIa MPUXOJUTCA HA JJIIHNHY

BOJIHBI 450 HM. OnpegenuTe TeMiepaTtypy U SJHEPreTHYeCKyr CBETUMOCTh Tea.

KaKYIO MAaKCUMAJIbBHYI0O KHMHCTHUYCCKYIO JSHCPTUI0O UMCIOT BBIPBAHHBIC W3 JIMTUA

o 115
AJIEKTPOHBI MPU 00IydeHUun MmeTaia cBetoMm yactorod 107 I'm. PabGota BhIxoma
AIIEKTPOHOB paBHa 2,4 3B



10. Ompenenute uKcIOBOE 3HaueHUe: 1) COOCTBEHHOIO MEXaHHMYECKOIO0 MOMEHTa
uMmnyisca (cnuHa) Lg; 2) mpoekuum cnuHa L, Ha HampaBieHHE BHEITHETO
MarHUTHOTO MOJISI.

Otuer 1o 1aGoparopuoii padore (OJIP)

Otuer odopmisieTcs KaXIbIM CTYACHTOM HWHIUBHUIYAIbHO U  JIOJDKEH
COJIEpKaTh:
HOMEpP W Ha3BaHWE PabOTHI, IEJb PaOOThI, ATy BBIOJHEHUS, KPATKOE OIHMCAHHE
TEOPUU U3YYa€MOro0 BOMPOCA, OCHOBHBIE XAPAKTEPUCTUKU HU3MEPUTEIBHBIX
npuOOpOB, 3alUCU PE3YJIbTATOB TMPSMBIX H3MEPEHUU U PACUETOB KOCBEHHBIX
U3MepeHuid, opopMIICHHBIC B BUJE TAOIHIIBI, Tpa(UKH MOTYyUYEHHBIX 3aBUCUMOCTEH
(ecmu  TpeOyrOTCS), 3amUCh BBIUYMCIACHUHN, TMPUBOAAIIMX K OKOHYATEIHLHOMY
pe3yibTaTy, pacyeT OIMOOK U3MEPEHUNM U OKOHYATEJIbHBIA Pe3yibTaT C yKa3aHHEM
OIIMOKHU U3MEPEHHUS, BBIBOIBI.

Bce rpaduku nomkHBI OBITH BBITIOJIHEHBI Ha MIULTUMETpoBoil Oymare. [Ipu

pacyeTax HeOOXOAMMO UCIIONB30BaATh eAUHUIILI cucTeMbl CH.
K xaxmoii naGopatopHoit paboOTe COIEPKUTCA MEPEUCHb BOMPOCOB JUISI 3aIUTHI
1abopaTopHOI pabOTHI.
Hpumep:
JlaGoparopHasi pabdora «/3yueHue Noasspu30BaHHOTO CBETA MOJIYIPOBOIHUKOBOIO
naszepa. 3akoH Mamtoca
KonTpoJsbHbIE BONIPOCHI
1. SIBnsieTCst M €CTECTBEHHBINA CBET MOJISPHU30BAHHBIM ?
2. Kakumu crioco6amMu MOYKHO MOJYYUTh MOJISIPU30BAHHBIN CBET?
3. Uto Takoe miIoCKOCTh nossipuzanuu? Kakue miocKoCcTH B KpUCTAIE Ha3bIBAIOTCS
IJIaBHBIMU?
4. ChopmynupyiTe 3aKOHBI TOJISIPU3AIUH.

Peepar (P¢p)
Tembl pedepaToB:

1. Bddext BaBunopa-UepenkoBa u ero NpuMeHEHHE B sIIEPHON (UBHKE.
Judpakuusi peHTT€HOBCKUX JIy4ed U €€ NMPUMEHEHHE B PEHTT€HOCTPYKTYPHOM
aHaJIM3€ U PEHTTEHOBCKOM CIIEKTPOCKOIIHNH.

["onorpadust — HICTOPUS OTKPHITUS U €€ IPUMEHEHHE.

SInepHbI MarHUTHBIM PE30HAHC U €r0 IPUMEHEHNE B TEXHUKE.
[TpoOembl s1epHOM SHEPTeTUKN HA COBPEMEHHOM JTarle.

[Tocneanue oTkpeiTus B husnke XXI Beka.

CooTHOLIEHNE HEONIPEAEICHHOCTEN U KBAHTOBAsI MEXAHHKA.
ITocTynarsel KBAaHTOBOW MEXAHUKH U €€ OCHOBHBIE ITOJIOKEHUS.
ATOMHAas CIEKTPOCKONUS U €€ NPUMEHEHUE B HAYKE U TEXHUKE.

10 MonexkynspHas CIIEKTPOCKOIINS U €€ MPUMEHEHNUE B HAYKE U TEXHUKE.

N
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JList mpomeskyToyHO# aTtTecTanuu OMI1:
Bormpocs! k 5k3aMeny

Cucrema orcuerta. CKOpOCTb.

Y cKopeHue U ero CoCTaBIISIIOIIHE.

VYTr0Bast CKOPOCTh U YIJIOBOE YCKOPEHHE.

3akoHbl HproTOHA.

Hewnneprimanpabie cucteMbl oTcueTa. CHiIbl HHEPITUH.

3aKOH COXpaHEHUs] UMITYJIbCA.

Pabora cuibl.

KoncepBatuBHsbie cuibl. [loTeHIIManbHas SHEPrUsl.

. 3aKOH COXpaHEHUS TOJHON MEXaHHMIECKOW SHEPTHH.

10 Teopema IlIteiinepa.

11.Kunetnueckasi 3HEprusi Bpallaronierocs tenia.

12.0OcHOBHOI1 3aKOH JUHAMUKH BPAIIATEILHOTO JIBUKCHHUS.

13.3aK0H COXpaHEHUs] MOMEHTA UMITYJIbCa.

14.YpaBHEeHUE COCTOSIHUS UJI€aJTLHOTO Ta3a.

15.0cHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UJICATBHBIX Ta30B.
16.3axon MakcBeiia 0 pacipeieJIEHUU 10 CKOPOCTSIM TETJIOBOTO JBUKEHUS.
17.Cpennee 4nuciio CTOJIKHOBEHUN U CPEIHSISL ITTMHA CBOOOTHOTO MPOOEra MOJIEKYII.
18.BHYTpeHHSS SHEPTHS CUCTEMBI.

19.PaboTa rasa mpu ero pacIdpeHuH.

20.ITepBoe HaYaIO0 TEPMOJUHAMUKH M €TO MPUMEHEHHE K H30IIPOIIECCaM.
21.TemnoeMKOCTh HICATbHOTO Ta3a.

22 . KpyroBoii mporiecc (IHKII).

23.11uxn Kapso.

24.JneKTpuuecKuil 3apsia. 3aKOH COXpaHEHUS IIEKTPUUECKOTO 3apsija.
25.B3aumoeiictBue 3apsanoB. 3akon Kymona.

26.2nexkTpuueckoe nose. Hanpsh»keHHOCTh ToJIs.

27 . JNeKTPUUECKHUIN TUTIONb.

28.1ToTok BekTOpa HanpsbkeHHocTU. Teopema Octporpaackoro-I'aycca.
29.Tlorenmuan anekTpudeckoro nojist. Pabora mmo nepeMenieHuro 3apsia.
30.25eKTpuUecKoe MoJie B TUIICKTPHUKE.

31.IIpoBoanuKH B dnekTpruaeckoM nojie. EMkocts. KonneHncaTopsi.
32.OHeprust AEKTPOCTATHUECKOTO TOJIS.

33.0OnexTpuuecknii Tok. Cuiia u TNIOTHOCTH TOKA.

34.3axon OMa 17151 OTHOPOAHOTO TTPOBOTHUKA.

35.CTOpOHHUE CHUJIBI.

36.3axon OMa Jj1s1 HEOAHOPOIHOTO yUacTKa IETIH.

37.PaboTa u MomHOCTH TOKa. 3akoH Jlxoyns-Jlena.

38.1IpaBuna Kupxroda 151 pa3BeTBICHHBIX TETIEH.

39.MaruautHoe nose. BeKTop MHIyKIIMM MarHuTHOTO TOJIA.

40.Cunst AMriepa.

41.3axon bruo-Casapa-Jlannaca. HanpsskeHHOCT MAarHUTHOTO TOJIS.
42.3aKOH TOJIHOTO TOKA ISl MATHUTHOTO TIOJISL B BAKYyMe.
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43.MaruutHsblii notok. Teopema ["aycca 7151 MATHUTHOTO TOJIS.

44.Cuna Jlopenna.

45.5Bnenue Xoina.

46.5BneHune HIeKTPOMAarHUTHON UHIYKIIUH.

47.Camounaykiys. MHIyKTUBHOCTD.

48.OHeprust MAarHUTHOTO TOJISL.

49.MarHuTHbIE MOMEHTBI aTOMOB.

50.MarnautHoOe 10Jie B BEIIECTBE.

51.HanpspkeHHOCTh MarHUTHOTO 1MOJ1s. OTHOCHUTENTbHAS MarHUTHAS! TTPOHUIIAEMOCTb.
52.0cHoBBI TeOpuu MakcBea i1 3IeKTPOMarHUTHOTO TIOJISI.
53.KonebaTenpHBINA KOHTYP.

54.CB000IHBIC HE3ATYXAOIINE KOJICOaHUSI.

55.CB000HBIC 3aTyXalOMKEe KOJICOaHMS.

56.BoHOBBIC TIPOLIECCHI.

57.271eKTpOMarHuTHHIE BOJHBI.

58.2Heprus 31eKTPOMArHUTHBIX BOJIH.

59. CBeToBbIE BOJIHBI.

60. Uutepdepeniust cBeTOBbIX BOJIH. KOrepeHTHOCTH U €€ OCYIIEeCTBIICHHUE.
61. Hudpakuus ceta. [Ipunnun [toiirenca-Openens. Meton 300 Openerns.
62. Iudpakuus Ha KpyTrJIoOM OTBEPCTUU U JHUCKE.

63. ®oTodrdexT.

64. Macca u umnynsc ¢potoHa. /[BoiicTBeHHAs MIPUPOIA CBETA.

65. JIBoiicTBEHHAs KOPITYCKYJISIPHO-BOJTHOBAS MPUPOIa MEKPOOOBEKTOR.
66. BepoATHOCTHBI CMBICHT BOJH 1 bpoiis.

67. CooTHOIIICHHE HEOTIPEICTICHHOCTEH.

68. Ypasuenue lllpequnrepa.

69. TynnenbHbIN A PEKT.

70. Atom Bogopoaa.

71. MexaHu4ecKrii 1 MarHUTHBI MOMEHTBHI 3JIEKTPOHA B aTOME.

72. IIpuHIUI TOKIECTBEHHOCTH MUKpOoYacTHil. bo30HbBI U (hepMUOHBI.

73. TlonsiTHe 0 KBAaHTOBBIX cTaTHCTHKAX bo3e-DiHimTeitna u ®epmu-/upaka.
74. DeKTpOHHO-IBIPOYHOM MTEPEXOI.

75. OCHOBHBIE CBOMCTBA M CTPOCHHE Spa.

76. DHeprus CBS3H sep.

7'7. SlnepHble CUIIBIL.

78. SInepubie peakmuu. LlemHOM pomece neaeHus saep.

79. TepmosiiepHbIe pEaAKIIMH.

80. PagnoakTBHOCTS.

Tunossle 3a1a4 K 3K3aMEHY

1. 3aBUCUMOCTH TPOHICHHOTO TEJIIOM MYTH S OT BpeMeHHW | maercs ypaBHEHUEM
S=At-Bt2+Ct3, rane A=10m/c, B=15 m/c?, C=5m/c’. Haiiru: 1) 3aBHUCUMOCTH



MOJYJISI CKOPOCTH M YCKOPEHHUS OT BPEMEHU; 2) MyTh, CKOPOCTh U YCKOPEHUE Tela
yepes3 3 ¢ moclie Havaja JBUKEHHUS.

2. MaxoBuK Bpallaercs ¢ yrioBoi ckopocThio 180 06/mMuH. C HEKOTOPOTO MOMEHTA
BPEMEHH OH Ha4aJl TOPMO3HTBCS C YIIIOBBIM yCKOpeHHeM 3 pan/c’. Uepes kakoe
BpeMs OH octaHoBUTCA? Kakoe uncio 000poTOB OH MPHU 3TOM COBEPILIUT

3. [Be rupu ¢ MaccamMu 2 KT U 3 KI' COEIMHEHbl HUTHIO U MIEPEKUHYTHI Yepe3 OJIOK.
Haiitn yckopeHue, ¢ KOTOPbIM IBUXKYTCSI TUPH U CUITY HATSDKEHUSI HUTH. TpeHnem
¥ Maccoil 0J0Kka mpeHeOpeyb.

4. Ilap maccoit 1.5 kr kaTUTCs 0€3 CKOJIbKEHUS MO TOPU30HTAIBHOMN IIOCKOCTH CO
CKOPOCTBHIO 5 M/c OnpenenuTb KHHETHYECKYIO SHEPTHUIO IIapa.

5. U3 opynus maccoii 5 T Beutetaet cHapsa Maccor 100 kr. Kunernueckas sHeprus
cHapsima mpu BeuUteTe 7,5 MJk. Kakyro KMHETHYECKYIO SHEPTHIO MPUOOpETaeT
OpyJH€ BCJICICTBUE OTAAYN?

6. KakoBa cuna gaBieHus Ha OOKOBYIO MOBEPXHOCTh IUIMHAPUIECKOTO pe3epByapa
paauycoM 2 M U BBICOTOM 5 M, 3amojHeHHOro OeH3uHoM? IlnoTHOCTH OeH3uHa
700 kr/™”.

7. B 6amtone Haxoautcs ras npu temreparype 17 °C. Bo cKoIbKO pa3 yMEHBIIUTCS
naBieHue rasa, eciu 40% ero BBIMACT U3 OaJIOHA, a TEMIEpaTypa MOHU3UTCA Ha
10 °C?

8. Ompenenute HauboJEe BEPOSTHYIO CKOPOCTh MOJIEKYI Ta3a, INIOTHOCTh KOTOPOTO
npu nasiennn P=40xIla cocrasut 0,3 Skr/m’,

9. B 3akpeiToMm cocyae BMmecTuMocThio V=5 1 mox gaBienuem P=100 xIla Haxomurcs
azor. Omnpenenure, Kakoe KOJIMYECTBO TEIUIOTHI HAI0 COOOIIUTH a30Ty, YTOOBI

MOBBICUTD JIaBJICHUE B COCY/JIE B JIBa pa3a.

10.NneanpHas TeruioBas MamHa KapHo coBepiaet 3a oauH MUK padoty A = 2,94
k/X 1 OTHaeT 3a MUKIT XOJOAMIBHUKY KOJTUYIECTBO TeToThl Q, = 13,4 xJIk.
Haiitu x.11.4. MalIuHLI.

11.Onpenenure nmotok @p BEKTOpa HAMNPSHKEHHOCTH DJIEKTPOCTATUYECKOTO MOJIs
gyepe3 chepruuecKyro MOBEPXHOCTh, OXBATHIBAIOIIYIO TodYeyHBIE 3apsaabpl Q; = 5
HK u Q, = -2 vK:. Halitu moTeHIman Touku 1moJisi, HaXoIsIIIecss Ha pacCTOSHUN
10 cM OT meHTpa 3apsKEHHOro Iapa paauycoMm | cm, eciau MOoTeHHHan mapa
paseH 300 B.

12.B kakux mpenesiax MOXKET M3MEHSThCA €MKOCTh CHCTEMbI, COCTOSIIEH U3 IBYX
KOHJICHCATOPOB MEPEMEHHOM €MKOCTH, €CIIM €MKOCThb KaXJOro H3 HHUX
m3mensercs or 10 mgo 450 nd? (or 5 nmo 900 nd) Paccmorpure ciydam
MapajuieIbHOrO U MOCJIEI0BATENBHOTO COEAMHEHNSI KOHAEHCATOPOB.

13.Tok B MpOBOJHUKE MEHSAETCS CO BpeMEHeM Mo 3akony 1=4+2t, rae | — B amnepax
u t — B cexkynaax. Kakoe KoJM4eCcTBO 2JIEKTPUUECTBA MPOXOIUT Yepe3 MOMEePEeUHOe
CE€UEHME MPOBOJHMKA 3a BpeMs t ot 2 no 6 cex? D.x.c. anementa ¢ = 6 B. Ilpu
BHemHeM comnpotuBieHud R = 1,1 Om Tok B nernu | = 3 A. Haiitu nanenue
noTteHuana Ur BHyTpu 3jieMeHTa U €ro CONPOTUBIICHUE I

14.beckoHeUHO JUIMHHBIA MpPOBOJA OOpa3yeT KpyroBOW BHUTOK, KacaTelbHbIA K
npoBoay, Ho KoTtopoMy TedeT Tok |=5A. Hailitm pagmyc BuTka R, ecimn
HAIpPSKEHHOCTh MATHUTHOTO 110JISL B LIEHTPE BUTKA e, =41 A/M.



15.0O5eKTpoH, YCKOPEHHBIN pa3HOCThIO noTeHuuanoB U=1kB, Bieraer B oqHOpOAHOE
MAarHMTHOE T0JI€, HAIPABJIEHUE KOTOPOTO NEPNEHIUKYIISPHO K HAIIPABICHUIO €TI0
nBwkeHus. WuHnykmuss marautHoro mons B=1,19 mTn. Haktu pamuyc R
OKPYXHOCTH, 10 KOTOPOH JBUKETCS AJIEKTPOH, Neproji odpamieHuss T 1 MOMEHT
MMITYJIbCA BJIEKTPOHA.

16.B ogHOpOIHOM MarHUTHOM ToJsie ¢ uHaykiuen B=0,1 Tn nBuxkercs paBHOMEPHO
MPOBOJHUK ¢ TOKOM JUIMHON L=10 cM. CKOpOCTh ABM>KEHUS MPOBOAHUKA 15 M/cex
Y HampaBJIeHA MEPHNEHIUKYJSIPHO K HaIpPaBJIEHUIO MarHuTHOro mnois. Haitu
MHAYLHPOBaHyto B mpoBojHuke J.J1.C.

17.KakoBa CKOpOCTh CBETa B BOJE, €CIU IMpHU yacTtoTe 4,4¢ 1041 II JJIMHA BOJIHBI B
Hel paBHa 0,51 MxMm?

18.Ha nudpakimoHHYIO pelieTKy HOPMAJbHO MaJaeT MOHOXPOMATUYECKUH CBET C
nuHoM  BoHBL A=600 HM. Omnpenenute HauOOJBIIUN TOPSIIOK CIEKTPA,
TIOJTYYCHHBIH C TIOMOIIBIO 3TOH PEIIETKH, €CIIH €€ MOCTOSTHHAST (=2 MKM.

19.1lpu mpoXO0KaEeHUN CBETAa B HEKOTOPOM BEIIECTBE MyTH X €r0 HHTEHCHUBHOCTH
yMeHblIMiIach B 3  pasza. Onpenenute, BO CKOJBKO pa3 yMEHBIIUTCA
MHTEHCUBHOCTb CBETA MPU MPOXOXKICHUU UM ITyTH 2X.

20.Ilon xakuM yriaoM K TOPH3OHTY MOJDKHO HaxoauTbes ConHile, 4TOOBI CBET,
OTPa’KEHHBIN OT MOBEPXHOCTH 03€pa, ObLII OJTHOCTHIO MOJIIPU30BaH?

21.0npenenure, BO CKOJBKO pa3 HEOOXOIUMO YMEHBIIUTh TEPMOAMHAMHYECKYIO
TEMIEPATypy YEPHOro Teja, YTOObl €ro HJHEepreTuyeckas CBETUMOCTh R,
ocnabmwiach B 16 pa3. C kakod JUIMHOW BOJIHBI CIIEyeT HANpaBUTh CBET Ha
MOBEPXHOCTh  BEIECTBA, YTOObI MaKCUMaJlbHas CKOPOCTh  BBUICTAIOIIMX
anekTpoHoB Obuta 2000 km/C? KpacHas rpanuna dotosddexra s TaHHOTO
BemiecTBa — 690HM.

22. IIpoTOH ABMXXETCSA B OJTHOPOJHOM MAarHUTHOM Tojie ¢ mHAykmue B=15 mTn no
OKpyX)HOCTH paauycoM R=1,4M. Onpenenute nnuHy BOJHBI 1€ bpoitng s
POTOHA.

23. Onpenenute OTHOIICHHE HEOMPEACIIEHHOCTEH CKOPOCTH JJIEKTPOHA, €CIIA €ro
KOOpPJAMHATA YCTAHOBJIEHA C TOYHOCTBIO 10 10™°m, 1 meuHHKE Maccoit m=10"2kr,
€CJIM €€ KOOP/IMHATA YCTAHOBJIEHA C TAKOW K€ TOYHOCTBIO.

24.YeMy paBHa pa3HOCTh PHEPTUN MEXKIY YETBEPTHIM M BTOPHIM DHEPreTHUECKUMU
YPOBHSIMH KBAHTOBOT'O OCIUJUISTOpA?

25.0mpenenute YHEPTUI0 (POTOHA, UCITYCKAEMOTO TIPH MEPEX0/Ie DIIEKTPOHA B aTOME
BOJOPOJIa C TPETHETO PHEPTrETUUECKOTO YPOBHS HA BTOPOM.

26.KakoBBI BO3MOXKHBIE 3HAaYEHU | 1 M| I TI1aBHOTO KBAaHTOBOI'O yucia N=57
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