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1. Heab, 3a1a4n U IVIAHMPYeMBbIe pe3yabTaThbl 00y4eHHs N0 AUCHUIIHHE

Henbto ocBoeHust AUCUUIUIMHBI «DuU3KKay SBISETCS CO3/aHue y OOydalolIUXCsl OCHOB
JOCTaTOYHO IMUPOKOH TEOPETUUYECKON TMOATOTOBKHM B 00JIacTH (U3UKH, MO3BOJISIONICH
OpUEHTUPOBATHCS B MOTOKE HAYYHOM M TEXHUYECKOW HHGPOpMAIUM U OOECHEeUMBAIOIICH UM
BO3MOXXHOCTh HMCIIOJIb30BAHUS HOBBIX (DM3MYECKHUX MPUHITUIIOB B TEX 00ACTAX, B KOTOPBIX OHU
CIIEUATIU3UPYIOTCSL.

3aagamMul TUCIUTUTHHEI SIBJISTFOTCSI: M3y4E€HUE OCHOBHBIX (PM3NYCCKUX SIBIICHUMN;

oByiafieHHe (hyHIaMEHTaIbHBIMU MOHSATUSMH, 3aKOHAMHU U TEOPUSMU (U3UKH, a TaKKe
MeTOAaMHU (PU3NIECKOTO UCCIICIOBAHUS;

OBJIQJICHUE NpUEMaMUd M METOJAMM PEIICHUsS KOHKPETHBIX 3a/ad W3 pa3iIMYHbIX
obnacreit pusnkwy;

(dbopMUpOBaHNE HABBIKOB MPOBEACHUS (PU3NUECKOTO HKCIIEPUMEHTa, YMEHHUS BbLICIUTH
KOHKPETHOE (PU3NUECKOe COJIepKaHNe B PUKJIIAIHBIX 3a/1a4ax Oyaymiei qesTeaIbHOCTH

Komnereniuu u unaukaTopsl, GopMUpyeMble Y 00y4aronuxcs:

KOI[ U HAMUMCHOBAHUEC KOMIICTCHIIUN KOI[ 1 HAUMCHOBAHUC HHIAMWKATOpa

OIIK-1 — CnocoGeH pemiath TUMIOBBIE
3a1a49u MpoQecCHOHATBHON
NEeSITeIbHOCTH HAa OCHOBE 3HAHHIA
OCHOBHBIX 3aKOHOB MaTeMaTUYECKHUX,
€CTeCTBEHHOHAYYHBIX U
o01enpodecCuOHANIBHBIX AUCIUIUIMH C
NpUMEHEHHEM UH(OPMAaIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJOTHIA

OIIK-1.2 — JleMOHCTpHpYET 3HAHHS
TIOJIO’KEHHH, 3aKOHOB 1 METOJIOB €CTECTBEHHBIX

HayK

2. MecTo qucuuminHbl B crpykrype OIl

Jucuummaa @u3uka OTHOCUTCS K 00s3aTelbHOW 4YacTH Y4eOHOTO IUIaHA I10
HanpasneHuto noaroroBku 35.03.08 Boanbie Onopecypcsl U akBaKyIbTypa.

J151st OCBOEHUS TUCHIUILTAHBI 00 yYarOIIUIACs TOKEH:

3HaTh: OCHOBHBbIE (PU3MUYECKHE 3aKOHBI B OOJIACTM MEXaHWKH, TEPMOIAMHAMUKH,
AIIEKTPUUYECTBA U MarHETU3Ma, ONTHKH, AaTOMHOU U SJIEPHON (DU3HKH;

YMETh: IPUMEHSTh MaTeMaTHUECKUE METO/IbI JJIsl pelIeHUs] GPU3NUECKUX 3a/1a4;

BJIa/IETh. OCHOBHBIMHM METOJaMH TEOPETUYECKOIO U IKCIEPUMEHTAIBHOIO MCCIIEN0BaHUS
IIPY BBINOJIHEHUH J1a00PaTOPHBIX paboT.

[IpenmecTByromye AMCUUITHHBL (MOIYH), pakTuku, HUP, np._ Her
[Tocnenyromue nucuuniauasl (Moaynu), npaktuku, HUP, np.  TUA

3. CTpyKTYypa U cojepKaHHe JUCHUTLTHHBI
3.1. CTpyKTYypa AMCUUILIMHBI

Jlnist o4HO# opMbI 00ydeHUs

Bun yuebnoi paboTsl Becero | Bcero | Cemectp
3E 4acoB 1
OBLIAA TPYJOEMKOCTbD ANCHUIIJIMHBI 7 252 252
KOHTAKTHAS PABOTA* - 106 106
AYJIUTOPHASA PABOTA 2,32 84 84
Jlexiun 0,94 34 34
[TpakTueckue (CEMUHAPCKUE) 3aHATUS 0,94 34 34
JlaGopatopHbie paboThI 0,44 16 16




CAMOCTOSTEJIBHAA PABOTA OBYYAIOUIET'OCA 4,68 168 168
[TpopaboTka yuyebHOTrO MaTepuaia 3,68 132 132
KypcoBoii mpoexr - - -
KypcoBas pabora - - -
[ToaroToBKa K MPOMEKYTOYHOM aTTeCTAIIMKI 1 36 36
[IpomMexyTouHas aTTecTanus: 2

3.2. Conep:xkanue JIUCHUILIMHBI, CTPYKTYPHPOBaHHOe MO0 pa3jelaM U BHAAM

3aHATHH
Paznenst Pacnipenencuue ®opmbl 1 | HAEKCH HHAMKATOPOB
JUCITUTIAHBI 2 TPYJIOEMKOCTH BUJI dbopMupyeMbIX
c:§ 10 BUJaM yueOHOIl paboThl KOHTPOJIA KOMIICTEHIUI
o = G : [t
8 28| B | 3
Paznen 1: 38 6 6 6 20 TK1 OIIK-1.2-3
dusnueckue OIlK-1.2-y
OCHOBBI OIIK-1.2-B
KJIACCUYECKOU
MEXaHUKHU
Paznen 2: (44) (6) 2 8(6) 30 TK1 OIlK-1.2-3
MounexynspHas OIIK-1.2-Y
buzuka u OIIK-1.2-B
TEPMOJMHAMHUKA.
Paznen 3: 63) 12) 4 18(12) | 35 TK2 OIIK-1.2-3
DIEeKTpUYECTBO U OIlK-1.2-y
MarHeTHU3M. OIIK-1.2-B
Paznen 4: OnTuka. 38) 6) 4 6) 22 TK3 OIIK-1.2-3
OIlK-1.2-y
OIIK-1.2-B
Pazpen 5: 33 4 4 25 TK3 OIIK-1.2-3
KBanToBas ¢usnka OIIK-1.2-Y
OIIK-1.2-B
DKk3aMeH 36 36 oM OIIK-1.2-3
OIIK-1.2-y
OIIK-1.2-B

Htoro 3a cemectp 252 34 16 34 168

NUTOT'O 252 34 16 34 168

3.3. Conep:xkanne TUCIHUINIHHBI

Pazpgen 1. dusnyeckrue 0OCHOBBI KIACCHYCCKON MEXaHUKHU

Tema 1. Pasmeprocts. Cuctemsl eaunuil. Cuctema CU. CBoiicTBa MpoCTpaHCTBA U BPEMEHHU.
Cucremsl orcuera. Cucremsl koopauHaT. MarepuanbHas Touka. [lepememenue. Tpaekropus,
VYckopenue. HopmanbHOoe U

IMyThb. CKOpOCTB. MrHoBeHHas H CpeaHdasa  CKOPOCTh.




TAHI'CHIIMAJILHOE YCKOPEHUS. YTIIOBas CKOPOCTh, YTIIOBOE YCKOPEHHUE.

Tema 2.Muepunanbubie cuctembl otcueta. [lepsbiit 3akoH HproToHa. Bropoii 3akon HeroToHa.
Cuna. Macca. OcHOBHBIE CUJIBI B KJIacCUUECKON MexaHuke. Tperuit 3akoH HproToHa.

Tema 3. Wmmnynbc. 3akoH coxpaHeHUS uMIyJibca. Pabora cuibl, MOIIHOCTh, HSHEPIHUS.
Kunerndeckas v oTeHIMAIbHAS SHEPIUH. 3AKOH COXPAHEHUSI SHEPTUU.

Mexanuka TBEpAOro Tena.

Paznien 2: MonekynspHas ¢u3nka U TEPMOAMHAMUKA.

Tema 1. OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.
MonekyIspHOKMHETUUECKMI CMBICI  JIABJICHHMsT M TeMIlepaTypbl. TepMoaMHaAMUYECKue
COCTOSIHMSI M Npouecchl. TepMoaMHAMHYECKOe paBHOBecHe. PaBHOBECHbIE M HEPAaBHOBECHBIE
npouecchl. MneansHblii raz. YpaBuenne Menaeneesa-KnaneiipoHa.

Tema 2. Ilpomeccet B wuaeampHoM rasze (M3oTepmuueckuii, H30XOpHBIH, W300apHBIA,
anuabaTudeckuii nmpouecc). BuyrpenHnsist sueprus. Pabora u teriora.

Tema 3. [lepBoe Hauano TepMmoauHAMHKHU. TermmoeMkocTs. CTerneHn cBOOOIBI U TEIIIOEMKOCTh
uaeanpHoro rasa. [lpusenénnas temiora; reopema Knaysuyca s oOpaTumMoro u HeoOpaTuMoro
KpyroBbix npoueccoB. Temnosbie mamunbl. [{ukn Kapho.

Paznien 3: DAEKTpUYECTBO U MAarHETU3M.

Tema 1. Dnextpuueckuii 3apsii, ero cBoiicTBa. 3akoH Kyrnona. DiexTpocraTuueckoe TMoIe,
CWJIOBbIE JTUHUH, HAIPSHKEHHOCTH, MPUHIMN Cyneprno3uiiui. [1oTok BekTopa HampsKeHHOCTH.
Teopema T'aycca._. IloTeHuman, pasHOCTh MOTEHIMAIOB, 3KBUIOTEHUHUAIBHBIE MOBEPXHOCTH.
CBsi3bp MEXAYy HaIpPsOHKEHHOCTHIO M ToTeHHuaioMm. Judnektpuku. [lonsipHbie W HENONspHbBIC
TUAICKTPUKU. [{3iieKTpruieckue BOCIPUUMYUBOCTD U IIPOHUIIAEMOCTb.

Tema 2. Cuna TOKa, TUIOTHOCTh TOKA, MEXAHHM3M IMPOBOAMMOCTH MeTauioB. 3akoH Owma s
OJIHOPOJIHOTO y4YacTKa IEMH, COMPOTUBIICHHE, 3aBHUCHUMOCTh COIMPOTHUBIICHHUS METAJJIOB OT
TeMIiepatypsl, 3akoH Jxoynsa-Jlenna. Croponnue cuinbl. DJIC. 3akon Oma Juisi HEOAHOPOAHOTO
y4acTKa [eMnu.

Tema 3. MarauTHoe nosie. DNeKTpOMarHuTHas MHAYKIUS. MarHuTHbIe CBOMCTBA BEIIECTBA.
Tema 4. OcHoBbI Teopun MakcBesuia Ui 3IeKTPOMArHUTHOTO MOl DJIEeKTPOMArHUTHBIE BOJIHBI
Pazpnen 4: OnTuka.

Tema 1. TlapMonuueckue kojedaHMs, HMX XapaKTEPUCTUKH. YpaBHEHHE TapMOHHYECKHUX
KoJebanuii. MexaHnueckue M 3JIEKTPOMarHUTHbIE TAPMOHHYECKUE KOJIEOaHMs, TapMOHUYECKUE
OCLMJUISITOPBI.

Tema 2. Bonmubl. YpaBHeHue Oerymield BOTHBL. BoaHOBOE ypaBHEHHE.

Tewma 3. MaTepdepennus BoH. CTOSYIHE BOITHEIL.

Tema 4. Tudppaxuus. Audpaxius Ha menu. JudpakunoHHas penerka.

Pasnen 5: KBantoBas dhusnka

Tema 1. dotorddext. Macca u umnynsc poroHa. KopnyckynsipHO-BOIHOBOM 1yaan3M CBOWCTB
BemecTBa. Bomubl e bpoiinsg. CooTHomieHue HeompeaeneHHocTel. BomHoBas ¢GyHKIUS U ee
cBoricTBa. O6miee ypaBuenue llpenunrepa.

Tema 2. Monmenu atoma TomcoHa m Pesepdopaa, nuHEHUaThId CHIeKTp aToMOB. [locTynaTsl
bopa, cniektp aroma Bomoposa no bopy. Ctpoenue aroma. CTpoeHne aTOMHOTO sipa. EauHUIb!
M3MEPEHUs] PAIMOAKTUBHOCTH. Peakuum sigepHoro pacmnana. TepMosiepHble peakuuu. Bugbl
PaIMOaKTUBHOTO U3JTYyYECHUS.

3.4. TemaTnuyecKuil IVIaH NPAKTHYECKUX 3aAHATHI

Howmep paznena

MCIHIITHHEI TeMbl MPaKTUYECKUX 3aHATUI




Pazgen 1: ®usuueckue
OCHOBBI KJIACCUYECKON

Pemenne 3amau mo teme: «Du3nMueckue OCHOBBLI KJIaCCHYECKOU
MCXAHUKN)). OCHOBBI KHHCMATHUKUA. I[I/IHaMI/IKa MaTepI/IaJIBHOP'I TOYKU
M TIOCTYNATENhHOTO JBIKEHHsI TBEpAoro Ttena. Pabora m sHeprus.
3akoHbI cOXpaHeHusl. MexaHuKa TBEpAOoro Tea.

MEXaHUKH
Pazyen 2: Pewenne 3a;[aqM no Tteme: «MonekymsipHas — (u3MKa |
MosteKyapHas TEPMOJAMHAMUKA»: MOJIEKYIISIPHO - KHHETUYECKAst TEOPUS UICAIBHBIX
buska u ra3oB. OcHoBbI TepMoauHaMuku. TemnoBeie mamunbl. [{uki Kapho.
TEPMOIMHAMMUKA.
Pemenne 3amau mo teme: «OJIEKTPUYECTBO M MarHeTU3M». 3aKOH
Kynona. HanpsokeHHOCTh M ITOTEHIMAN 3JIEKTPOCTATUYECKOTO ITOJIS.
Husnextpuku. Teopema I'aycca miis 37€KTpOCTaTUYECKOrO IOJSA B
BAKyyM€ M B JMdJEKTpUKe. [IpOBOAHMKHM B 3IEKTPOCTATUHYECKOM
Paznen 3: noine. OHeprus  dJeKTpoctaTudyeckoro  mois.  [locTosHHBII
ONEKTPUYCCTBO M [yjieKTpHUUeCKHMi TOK. DIEKTPOJBIDKYIIAsS CHIA M HAINpsDKCHHE.
MarHeTu3m

3aKkOoHbI MOCTOSIHHOTO ToKa". MarHuTHOe mojie. DJIEKTpOMarHuTHas
MHIyKIUS. Marautesle cBoiicTBa BemecTBa. OCHOBBI TEOpPUU
MakcBemia sl AJIEKTPOMAarHUTHOTO TMOJs  DJIEKTPOMAarHUTHBIE
BOJIHBI.

Pazgen 4: Omnrruka.

Pemenne 3amau nmo teme "Onrtuka": VYpaBHEHHE TapMOHHYECKHUX
KosnebaHui. MexaHUYecKue M 3JIEKTPOMAarHUTHbIE TapMOHUYECKHE
KonebaHus, TapMOHMYECKHE ocuwuATopel.  HHTEepdepenus.
Judpakmus.

Pasnen 5: KBanroBas
¢buzuka

Pemenwue 3amau o teme "KBantoBas ¢usuka»: KBantoBas npupoaa
n3nyuenusi. Dortosnekrpuueckuii sdpdexr. Dbdexkr KomnroHa.
Teopus aroma Bomgopoga. JIEMEHThI KBAaHTOBOW MEXaHUKH.
DneMeHTHl (U3UKH aTOMOB U MOJIEKYIL.

3.5. TemaTuyeckuii MJIaH Ja0OPATOPHBIX padoT

Howmep
paszaena
JUCHUITIINHBI

Tembl 1abopaTOpHBIX paboOT

Pazpgen 1:
dusznueckue
OCHOBBI
KJIACCHUYECKOM
MEXaHUKHA

Beimonnenue n1abopaTopHbIX paboT:
Mammna AtByna, Onpenenenrue cpeiHel CHUJIbl CONMPOTUBIIEHUS TPyHTa IpPH
3a0MBaHUU CBaM.

I/I3MepeHHe JIMHEMHBIX BCINYHH,

Paznen 2:
MonekynsapHa
a1 (pU3MKa U
TEPMOIMHAMHU

Brimonaenue naboparopHbeix padotr: OmnpenesieHue OTHOIICHHSI MOJISIPHBIX
TEIUTOEMKOCTEH ra3a METOO0M auabaTHUYECKOTO PACITHPEHHSL.




Pasnen 3: Brimonnenne  mabGoparopHbix  pabor:  OmpeneneHue  TOpU30HTAIBHOMN
DieKTpuHecT COCTaBJISIONICH MarHUTHOTO ToJist 3emiu, OmnpenencHue OTHOIICHHS 3apsaa
BO I 3JIEKTPOHA K €r0 Macce METOJIOM MarHeTPOHa.
MarHeTH3M
BrinosHenune madopatopHbeix padot: OmnpeselieHue paanyca KpUBU3HBI JIMH3BI
¢ momombplo kojern HeroTona, OmpesneneHue AIUHBI BOJHBI C ITOMOIIBIO
Paspen 4:  |3opmoit mwiacTuHky,  OmnpeneneHue  JUIMHBI  BOJHBI  C  ITOMOIIBIO
Onrnka TUGPAKITMOHHON IIIACTHHKHY.

3.6. KypcoBoii npoekT /KypcoBasi padora
Jannsiii Bu paboThl HE IPEAYCMOTPEH Y4eOHBIM TUIAHOM.

4. OneHuBaHue pe3y/IbTaTOB 00y4eHHs

OHGHI/IBaHI/IC PE3YyIbTaTOB O6y‘~IeHI/I$I o AWUCHUINIMHE OCYIICCTBIIACTCA B pPaMKax
TEKYIIEr0 KOHTPOJISI M MPOMEXKYTOUYHOM aTTECTAIlMH, MPOBOJAUMBIX 1O OaJUTBHO-PEHTHHIOBOM
cucteme (bPC).

[IIxana omneHku PE3YyJIbTAaTOB O6y‘IeHI/I${ 110 JUCHUIIIIMHE:

YpoBeHb chopMHPOBAHHOCTH
WHAUKATOpa KOMIIETEHIIMHI
Bricokuii | Cpeanuit Hixe Huzkui
3ananu- CPEAHCTO
Kon Kon pOBaHHbIC ot 85 10 100/ ot 70 10 84 | 0T 55 10 69 | 0T 0 1O 54
KOMIIE- | HHAMKATopa pe3ybTaThl IlKana oneHnBanis
TEHIUHU | KOMIETEHLIUN oOyueHus 1o
JUCLUILINHE JIOBIET- HEY/I0B-
OTIINYHO XOpOo1LIO JETBOpU-
BOPUTEIBHO
TEIbHO
3a4TEHO HE 3a4TEHO
3HATh:
OCHOBHBIE 3HaeT oc- | 3Haer oc- [Tnoxo YpoBeHb
buznueckue HOBHBIE HOBHBIE | 3HaeT Qpu- | 3HAHUM
SIBJICHUS U buznye- buznye- 3uyeckue | HHWXKE Tpe-
3aKOHBI; OC- CKHE 3aKO- | CKHE 3aKO- | 3aKoHBblI, Oyemoro
HOBHBIE HBI, HE I0- | HBL IIPH | nonryckaer | YPOBHA,
¢u3nueckue Be- | MyCKaer OTBETE MHOe- | MOIyCKa-
JIMYMHBI M KOH- | OMMOOK. | MOXET 10~ | .1no men- | €T TPYOBIC
CTaHTHI, HX MYCTHTD | (o o OIINOKHU
OIIK- OIK-1.2 OIpENICIICHNE U HECKOJILKO 60K
1 €IMHUILIBI U3Me- HErpyObIX
pEeHUS; ommOOoK
YMETh:
IPUMEHSTDH (Hu- Hemon- Hemon- Yactuuno | Ilpu pe-
3HUKO- CTpUpYET | CTpUpyeT JIEMOH- IICHUU
MaTeMaTHue- yMeHue yMeHue CTPUpPYET | THUIIOBBIX
CKHE€ METO/BI pume- pume- YMEHHE 3aJa4 He
JUTSL pETIICHHUS HATH HATH npuMe- JIEMOH-
3aja4 B ¢buznye- ¢buznye- HATH CTpUpyeT
npodeccuoHallb | CKHe 3aK0- | CKHe 3aK0- | ¢usnuye- | chopmu-




HOM 00J1aCTH C HBI JUIS HBI ISl | CKHE 3aKO- | POBAHH O€
NPUMEHEHUEM | PCEUICHHS | pEelIeHHUS HBI JISI YMCHHE
CTaHJApPTHBIX | 3aJa4 T€O- | 3aJad Teo- | peIleHus npumMe-
MIPOrPaMMHBIX peTruye- perude- | 3amad T€O- | HATH QU-
CPEICTB; CKOTO, CKOTO, peTude- | 3MYECKUE
9KCIIEpU- | SKCIEepH- CKOTO , 3aKOHBI
MEHTAJI MEHTaJIb- | OJKCIIEepH- TUIS pe-
BHOTO U HOTO U MEHTaJl | LIEHUS 3a-
OpUKIAI- | MPHUKIaI- BHOTO U Ja4d Teo-
HOTO Xa- HOTO Xa- | MPUKJIaA- | peTude-
pakTepa, pakrepa, HOTO Xa- CKOTO ,
HE JIonyc- | pemiaer pakTepa, | JKCHEpH-
KaeT OIIW- | THIIOBBIC perraer MEHTAI
00K 3aa4i ¢ | THUIIOBbBIE BHOTO U
MUHU- 3a/1a4M,HO | TIPUKIIA]-
MaJIbHBIM | JIOIyCKAaeT | HOTro Xa-
U OIn0- MHOTO pakTepa,
KaMu omuOOK. | JOIycKa-
3amanusi | €T rpyobie
BBINIOJIHE- | OIIUOKH
HBI HE B
MOJIHOM
o0beMe.
BJIQJICTh:
[Ipone- IIpone- HNwmeercsa He npo-
MOHCTPH | MOHCTPH- MUHU- JIEMOH-
POBaHbI POBaHbI MaJbHBIN cTpup
HaBBbIKU 0a3oBbIe Habop OBaHEI Oa-
HaBBIKAMH HC- BBITMIOJTHE- | HABBIKH HAaBBIKOB 3OBEIE
MI0JIb30BAHUS HUsL QU3H- | BBINOJNHE- | BBINONHE- | pony o
OCHOBHBIX 00- deckuX | Hus Gusu- | Hus QusH- | oo oo
meGU3nYeCKuX | SKCIepU- YECKUX YECKUX Hust -
3aKOHOB U MEHTOB , | OKCNEPH- | OKCHEPH- | oo oo
MPUHIUIIOB, 00paboT- MEHTOB , MEHTOB,

. JKCITepH-
JEHCTBYIOIINE B KU U obOpabor- | 00pabort- VCHTOB
MPOIIECcCe U3TO0- WHTEP- KW U KH U ’
TOBJICHUS TIPO- npeTanuu WHTEP- WHTEP- o6pador-
JyKIuu Tpebye- | MX pe3yib- | mperanuu | npertamun | KU HHAH
MOro KauecTBa, | TaTOB 0€3 | MX pe3ylb- | UX pe3yin- | T€PUpeTa-
3aJIaHHOTO OIINOOK U TaTOB C TaTOB, JO- o ux
KOJIMYECTBA HEIoYe- | MUHHMalb | Iyckaer | Pe3yJbTa-

TOB. HBIMHA MHOT'O TOB, 10~
OomuOKaMu | OMMOOK. | IYIICHBI

rpyOsbie

OIITMOKH.

OneHouyHble MaTepuanbl s HPOBEACHMS] TEKYIIET0 KOHTPOJS M IMPOMEXYTOUYHOMN
aTTecTanuu npuBeaeHsl B [Ipunoxenun k paboyel mporpaMMe AUCIHUTUIAHB.
[TonHBIM KOMIUIEKT 3aJaHUI U MaTepHalioB, HEOOXOAUMBIX JUIsl OLIEHUBAHUS PE3yJIbTaTOB
o0y4yeHHs 10 JUCLHUIUIMHE, XpaHUTCS Ha Kadepe pa3padoTyuKa.

5. Yueb6Ho-MeToauuYecKoe 1 MH(POPMAIHOHHOE o0ecTieyeHue TUCHHIIINHBI




5.1. YueOHO-MeTOANYECKOE 00€ecTIeueHHe

5.1.1. OcHoBHas nuTEpaTypa

1. CasenneB, U. B. Kypc obmeii ¢usuxku. B 3 1. Tom 1. Mexanuka. MonekymnsipHas
¢u3uka : yaeOHuk ans By3oB / . B. CaBenbeB. — 18-e u3a., crep. — Cankr-IlerepOypr : Jlans,
2022. — 436 c. — ISBN 978-5-8114-9890-1. — Tekcr : amekTpoHHbIH // JlaHb : 37€KTpOHHO-
oubnmmoteunas cucrema. — URL.: https://e.lanbook.com/book/221120.

2. Casennes, . B. Kypc ob6meit pusuku. B 3 1. Tom 2. DiekTpuuecTBO U MarHeTU3M.
Bomxnsl. Ontuka : yuebnoe mocodue mis By3os / M. B. CaBenbeB. — 16-e u3a., crep. — CaHKT-
[erepOypr : Jlaus, 2022. — 500 c¢. — ISBN 978-5-8114-8926-8. — Tekcr : 37aeKTpOHHBIH //
Jlans : anexTpoHHO-OnOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/185339.

3. CamenneB, . B. Kypc ob6meit ¢usuku : ydebHoe mocobue : B 3 tomax / WM. B.
CagenbeB. — 13-¢ m3., ctep. — Cankr-IlerepOypr : Jlanb, 2022 — Towm 3 : KBanToBas onruka.
AtomHas pusuka. Pusnka TBepaoro tena. Gu3uKa aTOMHOTO SIpa M JIEMEHTAPHBIX YaCTHIl —
2022. — 320 c. — ISBN 978-5-8114-4598-1. — TekcT : 3neKTpOoHHBIH // JIaHb : 3IEKTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/206909.

4. Kypc ¢usuku : yaedbnoe mocodbue mis By3os / T. . Tpodpumonsa. - 16-e usm., crep. -
M. : Axanemus, 2008. - 560 c. : un. - (Beicmee npodeccrnonansaoe oopazobanue). - ISBN 978-
5-7695-4956-4. - Tekct : HEMOCPEACTBCHHBIN.

5.1.2. JlonioTHUTEIBHAS TUTEpATypa

1. Kypc ¢usuku. 3amaun u pemenus : yaeOHoe mocodue anst By30oB / T. WM. Tpodumosna,
A. B. ®upcos. - 5-¢ u3n., crep. - M. : Akagemus, 2012. - 592 c. - (Boicmee npodeccrnonaabHoe
obpa3zoBanue. bakamaBpuar). - ISBN 978-5-7695-9467-0. - Tekcr : HemocpeACTBEHHBIN.

2. Kanamnukos, H. I1. ®usuka. MHTepHeT-TecTUpoBaHue 0a30BBIX 3HAHUU : yuyeOHOE
nocobue / H. I1. Kanamaukos, H. M. KoxxeBaukoB. — Cankr-IletepOypr : Jlans, 2022. — 160
c. — ISBN 978-5-8114-0925-9. — Tekcr : anekTpoHHbIN // JIaHb : 3JIeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/210263.

3. COopHUK 3a/1a4 1o o0meMy Kypey Gpusuku : coopHuk 3amad / B. C. BosnbkeHmTelH. -
3-e w3, uctip. u got. - CII06. : Kawxkasiid mup, 2003. - 328 ¢. - TekcT : HenocpeACTBEHHBIH.

4. ®usuka: 3agayHuK: B 2 yacTax / cocT. E. B. 'azeesa [u ap.]. - Kazans : KI'DYVY. - 2022.
- URL: https://lib.kgeu.ru/. - Tekct : snektponHsiii. Yacte 1 : Mexanuka. MonekymsipHas
¢u3uka. Dnexrpoctatuka. [locrosHHbIN TOK. - 2022. - 133 c.

5. ®Omsuka: 3agayHuK: B 2 gactsx / coct. E. B. 'azeeBa [u ap.]. - Kazans : KIDY. - 2022.
- URL: https://lib.kgeu.ru/. - Tekcr : anexkrponnsiit. Yacts 2 : Marnetusm. Ontuka. KBantoBas
¢u3uka. dusnka atoma u aTOMHOTO siapa. - 2022. - 178 c.

6. Ontuka: mabopaTOpHbIM NpakTUKyM 1o aucuuminHe "dusuka" / coct. : E. A. 'oHtox
[u np.]. - Kazans : KI'DY, 2015. - 54 c.

7. DnexTpomMarseTusm: npaktukym / coct.: A.H. I'aBpuiienko [u ap.]. - Kazans : KI'DYV,
2022. - 61 c. - URL: https://lib.kgeu.ru/. - Tekct : 37€KTPOHHBIIA.

8. 3yeBa, Onbra CredanoBHa. Pusuka : yuedHoe nocodue / O. C. 3yesa, B. JI. MatyxuH,
10. @. 3yes. - Kazaup : KI'DY. - 2019. - URL: https://lib.kgeu.ru/irbis64r_plus/index.html. -
Texkcr : osnektponHsld. Y. 1 : Mexanuka. MonekynspHas ¢(usnuka. DJIEeKTpOCTaTHKA.
ITocTostausIi TOK. - Kazans : KI'DVY, 2019. - 313 c.

9.0nTHKa. D1eMEHTHl KBAaHTOBOW (DU3MKU : METOAMYECKHE yKa3aHMs MO MOATOTOBKE K
NPaKTUYECKUM 3aHSATHSAM JUIS CTYJCHTOB JHEPreTHUECKUX CHEeIHaTbHOCTEH OYHOH (OpMBI
oOyuenus / coct. C. . Mananuos. - Kazans : KI'QY, 2015. - 112 c.

10. 3aiinamesa, ['y3ens HakumoBHa. @usnka. COOpHUK 3a1a4 [ DJIEKTPOHHBIA pecypce] :
yuebHo-MeToauueckoe nocobue / I'. H. 3aitnamena, C.d. ManauoH. - DJIeKTPOH. TEKCTOBbIE
nmad. - Kasans : KI'DVY, 2015.-100c. ;

11. DnexkTpuuyecTBO W MarHETU3M: METOAMYECKHE YyKa3aHHs 10 TOJATrOTOBKE K



npakTU4eckuM 3ausATHsM / cocT. C. @. Manarwmon, E. B. llImuar. - Kazans : KI'DQY, 2014. - 97 c.
12. MexaHuka u MoJIeKyJsipHast (U3MKa: METOAMYECKOE MOCOOUEe ISl CaMOCTOSTEIBLHOM
pabotsl o gucruruimae ®usuka / coct. C. . Mamanuon. — Kazans : KI'DVY, 2010. — 175 ¢
13. Manamuon C.®. DnektpudectBo U MaraetusMm: Kypc nekmuii o ¢gusuke. — Kazans:
Kaszawn. roc. snepr. yu-t, 2007. — 220 c.

14. Mexanuka. MonekynspHast (pu3uKa: TECTOBBIE 3aJaHUs JUIsI PyOSKHOTO KOHTPOIIS

3HaHuil o auctmiuinae "®usuka" / E. B. I'azeeBa [u ap.]; pena. B. JI. Maryxun. - Ka3zans:
KI'3Y, 2012 - 56 c.

15. DneKTpuYecTBO M MarHETU3M: TECTOBBIC 3alaHUs I PYOEKHOTO KOHTPOJIS 3HAHHUH
no gucruiuinHe "dusuka" / E. B. INazeeBa [u ap.]; pea. B. JI. Martyxus. - Kazans: KI'9Y, 2013.
-7l c.

5.2. UudopmanmonHoe obecnevyeHue

5.2.1. DJIeKTpOHHBIE U UHTEPHET-PECYPCHI
5.2.1. DNeKTpOHHBIE U HHTEPHET-PECYPCHI
1. Jucranuuonnsii kypc "®usuka" Ha oOpaszoBarenbHoi miaomaake LMS MOODLE
https://Ims.kgeu.ru/enrol/index.php?id=12
2. Equnbiii mopTan MHTEpHET-TeCTUpOBaHus B chepe oOpasoBanus https://i-exam.ru/
https://mypage2.i-exam.ru/

5.2.2. TIpodeccuonanbubie 6a3pl gaHHbIX / HDOPMAIIMOHHO-CITPAaBOYHBIC CUCTEMBI
1. EnnHOE OKHO J0cTyma K 00pa3oBaTelbHBIM pecypcam http://window.edu.ru/
2. Poccuiickas HanmoHallbHas Oubdauoreka http://nir.ru/
3. «KoncynpranT miocy http://www.consultant.ru/

5.2.3. JIlunieH3uOHHOE H CBOOOJHO pacCHpOCTPaHSIEMOE NPOrpaMMHOE OOecTeueHue
JVICIIATUTHHEI
1. Windows 7 TIpodeccuonansHas (Pro) Ilomp3oBarenbckasi onepannoHHas cuctema; 3A0
"Co¢rJlaitaTpeitn" Ne2011.25486 ot 28.11.2011 Hewuckin. nmpaso. beccpouno;
2. Bpaysep Chrome Cucrema mowucka uHpOpManuu B cetd HMHTepHET, CBOOOIHAS JTHIICH3HS
Hewucki. npaso. beccpouno;
3. LMS Moodle TIO ast 3¢ ¢deKTHBHOTO OHJIAH- B3aUMOACHCTBUS MPENOIaBaTelis U CTYACHTA;
CBobonnas nuuensust Heuckil. mpaso. beccpouno.

6. MaTepuajabHO-TeXHUUYECKOE o0ecTedeHue U CIUIIIMHBI

HaumenoBanue HaumenoBanue yueOHOM

BUJa yueOHOI ayJauTOpuH, [Tepeuenp HEOOX0IUMOTO OOOPYOBAHUS U
paboTsI CHeMaTH3HPOBAHHON TEXHUYECKHUX CPEJICTB OOYUCHUS
nabopaTtopuu
Jlexuumn VYyeOnas aynutopus s | CnenumanusupoBaHHass — ydeOHas — MeOeb,
MIPOBE/ICHUS 3aHATUI TEXHUYECKHUE CpesicTBa 00yUeHHsI, CITy>Kalue
JIEKITMOHHOTO THITA JUI TIpeICTaBIeHHus y4eOHOW wWH(opManmuu

Oonpuiol  aymuTopuM  (MYJIbTHUMEIUHHBIN
MIPOEKTOpP, KOMIbIOTEp (HOYTOYK), 3KpaH),
JIEMOHCTpAIIOHHOE 000pyIOBaHUE, y4eOHO-
HarJIsIHbIE TOCOOHS

[Ipaktuyeckue |Yuebnas aymutopus Juid| Crneuuanu3upoBaHHass — yuyeOHas  MmeOenb,

3aHATHUS MIPOBEJIEHUS 3aHATUH| TEXHUYECKHE CpencTBa o0yueHus
CEMHHapPCKOI0 TUNA,| (MYJIbTUMEIUNHBIA IPOEKTOP, KOMIBIOTED
TPYNNOBBIX W HMHAWBHUIY-| (HOYTOYK), 9KpaH) H JIp.



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

AJIbHBIX KOHCYJIbTaIHi,
TEKYLIETrO0  KOHTPOJS U
MPOMEKYTOUHOM

aTTeCTalluu

JlaGopaTopHbie
paboThI

VYuebOnas maboparopust
«OnTukay, A-203

Crenuain3upoBaHHOE 71ab0paTopHOe
obopymoBanue 1o mpoduito 1abopaTopuu:

yctaHoBKa JjaboparopHas « HTepdepeniust
cBera. bunpuszma @penens. OnpexnerneHue
napamMeTpoB  OumpusMbl  DpeHens 1o
UHTEPHEPEHIIMOHHON KapTHHE»; YCTaHOBKa

naboparopHas«OnpeneneHue paauyca
KPUBU3HBI JIMH3BI C TIOMOIIBIO  KOJIEII
Herotonay; yCTaHOBKa naboparopHas

«3yuenne nudpakuuy 1a3epHOTO CBETa HA
menn. dudpakuuss DpeHens»; ycTaHOBKa
nabopaTopHas«OrnpeeeHue ATUHBI BOJIHBI
CBETa C TIOMOINBIO 30HHOHM IUIACTHHKHY;
ycTaHOBKa  jaboparopHas  «Judpakmus
JIa3epHOTO CBETa Ha AU(PPAKIIMOHON PEIIeTKE.
Omnpenenenre JJIMHBI CBETOBOM BOJHBI IIPU
MIOMOIIIN I paKIMOHHOM PCIIETKNY;
yCTaHOBKA nabopaTopHas «3yuenue
MOJISIPU30BAHHOTO CBETa
MOJTYTIPOBOTHUKOBOTO nasepa. 3akoH
Mautoca; yCTaHOBKA nabopaTtopHas
«M3yuenne nHTEp(HEPCHIINH JIA3EPHOTO CBETA
B TOJICTOM CTEKJIIHHOW TuTacTHHKE. [losock
paBHOTO HakjoHa. OmpeneraeHue TOJIIUHBI
TUIOCKOTIAPAJUICIbHON CTEKIISIHHOM TIIaCTUHBI
110 UHTEPPEPEHIIMOHHBIM KOJIbLIaM

VYuebHas nabopaTopus
«Mexanuka u
MOJIEKYJIsIpHask GUUKA»,
A-114

Crnenuan3upoBaHHOE nabopaTopHoe
obopynoBaHue 1Mo mpoduITto 1ad0paTOpUn:
yCTaHOBKa nabopaTopHas "MasiTHUK
YHHUBEpCaJIbHBIA", yCcTaHOBKa JabopaTopHas
"MasTHUK HAKJIOHHBIN ", YCTaHOBKa
naboparopHas ¢mll "Mammna AtByna",
ycTaHoBKa JsaboparopHas ¢m12 "MasTHuk
Makcgemia”,  yctaHoBka  JlabopaTopHas
«OmnpeneneHre MOMEHTa MHEPLUUU POTOpa U
CHIII TPEHHS B  ONOpE», YCTaHOBKA
nabopatopHas«Ornpeenenue BSA3KOCTH
MeTos oM CTokcay, yCTaHOBKa JiabopaTopHast
«OmnpeneneHye MOMEHTa WHEPUUH Telna M
npoBepka Teopembl llITeiiHepa», ycTaHOBKa
nabopatopHass «OmnpeneneHue OTHOLICHUS
MOJIIpDHBIX ~ TEIJIOEMKOCTEH Ta3a  cp/cv
METOZIOM  aJuabaTHYeCKOro pacIIupeHus»,
MIOPTPETHI YYEHBIX.




VYuebnas nabopaTopust

Criennanu3upoBaHHOE nabopatopHoe
o0opynoBaHuE MO NPOPHUII0 J1abOpaTOpUu:
yCTaHOBKa JabopaTopHasi «AMIEpMeTp Kak
omuueckoe comporuBieHue B cxeme (Id)
p3.2.4.1», YCTaHOBKa nabopaTopHas
«BOJBTMETP KaK OMHUYECKOE COIMPOTHUBICHUE
B cxeme (Id) p3.24.2», ycraHoBka
naboparopnas  «/3mepeHue  TOoka U

HAaIPsSIZKCHUA Ha COIMPOTHUBIICHUAX,
COCAMHCHHBIX IIOCICA0BATCIBHO n
napajajaCiIbHO», YCTaHOBKa

naboparopras«OnpenencHue
TOPU30HTAJIBHOM COCTaBISIONICH WHIIYKIIUU
MarHuTHOTO  TMOJS  3€MJIM»,  YCTaHOBKA
naboparopHas «Omnpenenenue
CONPOTUBIICHUI € TOMOIIBKD  MOCTOBOM
cxembl YwurcroHa (Id) p3», ycranoBka
nabopatopnast «lIpoBepka 3akona Oma u
u3MepeHue yaenbHoro comporuBieHus (1d)
3.2.2.1»; momynp ®DIID-03 «Onpenenenue
OTHOILICHUSI 3apsiia AJIEKTPOHA K €ro macce
METOJIOM MarHeTpoHa, yCTaHOBKa
nabopatopHas «M3yuenue amrmepmerpa Hu
BOJITMETPa», YCTaHOBKAa  JiabopaTopHas
«['panyupoBka  rajapBaHoMeTpa»  (2mT),
yCTaHOBKa naboparopHast
«JKCIIepUMEHTalIbHAs ~ MPOBEpPKAa  3aKOHA
Owmay, mopTpeThl YUEHBIX

«DJIEKTPUYECTBO u
Maraetusm», A-207

VYuebHas nabopaTopus
«MexaHnka u

MOJIEKYJISIpHast (PU3UKa»
A-206

Crneunanu3nupoBaHHOE nabopaTopHoe
obopynoBaHue 1Mo MpoduITto 1ad0paTOpUH:
ycTaHOBKa nabopatopHas «OmpeneneHue
koddduimenTa BSI3KOCTHU BO3/lyXa
KaIMAJUTSIPHBIM METOZI0M, yCTaHOBKa
naboparopHas «OrmpeneneHue OTHOIIEHUS
MOJIIPHBIX ~ TEIJIOEMKOCTEH Tra3a  cp/cv
METOJIOM aIuabdaTUYeCKOTO PACHIUPEHUS,
ycTaHoBKa JyaboparopHas  «OmpeneneHue
MOJIEKYJIIPHOU ra3oBou MOCTOSIHHOU
METOJIOM OTKAuKN», yCTaHOBKa
naboparopHas «OrmnpeneneHue yCKOPEHUS
CBOOOJHOrO TMaJeHusi Teja», YCTaHOBKa
naboparopHas «OnpeneneHue cpeHel CUIIbI
COTNPOTUBIICHUS TpPyHTAa TpU 3a0MBAHHUH
CBam», yCTaHOBKaA naboparopHast
«OrmpeneneHne MOMEHTa HMHEPIUH Tela U
npoBepka Teopemsbl lllTeiiHepay, MOPTPETHI
Y4EHBIX

KommnbrorepHslii kiacc ¢

Crnenunaym3upoBaHHas ~ ydeOHas  meOelb,




BBIX0ZI0M B MlHTEpHET A- TEXHHYECKHE  cpenctBa  oOydeHus
204 KOMIIBIOTEPHI), JINLIEH3MOHHOE MPOTrPAMMHOE
o0ecrnieyeHue

KomMmrmbroTepHslii Kiacc ¢ Crennanu3upoBanHas yueOHast mebens Ha 30
BbIX0ZI0M B HTEpHET B- MocagoyHbiXx  MecT, 30  KOMIBIOTEPOB,
600a TEXHUUYECKUE CpeacTBa o0y4YeHHS
(MynbTUME-IUIHBIA MPOEKTOP, KOMIBIOTEP
(HOYTOYK), JKpaH), BHJICOKAMEPBI,
porpaMMHoOe obecrieyeHue

CamocrositenbHas |KoMnbloTepHBbIi K1acc ¢ CrennanusupoBanHas yueOHast mebens Ha 30

pabora BbIX0ZI0M B HTEpHET B- MocagoyHbix  MmecT, 30  KOMIBIOTEPOB,
600a TEXHUUYECKUE CpeacTBa o0y4YeHHS
(MynbTUME-IUIHBIA MPOEKTOP, KOMIBIOTEP
(HOyTOYK), 9KpaH), BHJICOKAMEPBHI,
porpaMMHOe obecrieyeHne

Crienmanu3upoBaHHast MeOelb, KOMITbIOTEpPHAS
TEXHHKa C BO3MOXXHOCTBIO BBIX0/1A B
Wutepner u obecnieuennem gocrymna B UOC,
9KpaH, MyJIbTUMETUHHBINA TIPOEKTOP,
IpOrpaMMHOE 00€ecIiedeHe

YuTaneHbIN 321
OuOINOTEKHU

7. OcO0eHHOCTH OpPraHu3aluu o00pa30BATEJbHOH /IeSITeJILHOCTH /sl JIMI[ C
OrpaHMYeHHBIMHU BO3MOKHOCTSIMHU 310POBbSI U MHBAJIWI0B

Jlumla ¢ orpaHMYEeHHBIMH BO3MOXHOCTSMH 3/10poBbsi (OB3) u uHBamMIpl WMEIOT
BO3MO)KHOCTh OECIIPEISTCTBEHHO IEpeMemaTbcss U3 OAHOrO y4eOHO-TabopaToOpHOrO KopIlyca B
JPYTOM, TOJHATHCS HA BCE 9TAXH y4eOHO-1a00paTOPHBIX KOPITYCOB, 3aHUMATHCS B YUEOHBIX M MHBIX
MOMEIIEHHSX C YI€TOM OCOOEHHOCTEN MCUXO(PU3NUECKOTO Pa3BUTHUS U COCTOSIHUS 3710POBbA.

g oOyuenus nuy ¢ OB3 u MHBaNUA0B, UMEIOIIKUX HAPYIIEHHUS] OIOPHO-BUTATEIbLHOTO
amnmapara, o0ecredeHbl YCIOBHs OeCHpensITCTBEHHOIO JOCTyMa BO BCE yueOHbIE MOMELICHHUS.
Nudopmanius o cienuaibHBIX YCIOBUAX, CO3/IaHHBIX aJisi oOyuatomuxcs ¢ OB3 u uHBaNmIoB,
pa3MemieHa Ha caiite yHuBepcutreta WWWw//Kgeu.ru. Hmeercs BO3MOXKHOCTb —OKa3aHHUS
TEXHUYECKOM  TIOMOIIM  aCCHCTEHTOM, a  Takke  YCIyr  CypAONEepeBOAYMKOB U
TU(IOCYpAOIEPEBOIUNKOB.

Jlia apanTanuu K Bocnpuatuio Junamu ¢ OB3 u mHBanuaaMu ¢ HapyLIEHHBIM CIIyXOM
CIPAaBOYHOI0, y4eOHOI0 MaTepHaa 1o JTUCHUIIIMHE 00eCTIeYMBAIOTCS CIIEAYIOIINE YCIOBUS:

- JUTsl JTydIlell OpUEeHTalluu B ayJUTOPUH, IPUMEHSIOTCS CUTHAJIBI OMOBELIEHUS O Havalie
U KOHIIE 3aHATHSA (CJIOBO «3BOHOKY MUIIETCS Ha JOCKE);

- BHUMaHHE C1a0O0CIbIIIAIero 00yJyaronierocsi MpUBJIEKAETCS MEeAaroromM >KeCcToM (Ha
IUIeYO KJIaJeTCs PyKa, OCYIIECTBISETCS HEpe3Koe MOXJIONbIBAHNE);

- paszroBapuBasi ¢ 00y4arIKMCcs, eJarornyeckuii padOTHUK CMOTPUT Ha HErO, TOBOPUT
SCHO, KOPOTKMMH TPEJIOKEHUSIMU, 0OecTieunBas BO3MOXXHOCTh YTEHHUS IO TyOam.

KomnieHcarus 3aTpyAHeHH pedeBOro U HHTENIEKTYaIbHOTO Pa3BUTHUS CIa0O0CIBIIIAIINX
00yYaromuxcst IpOBOIUTCS MyTEM:

- ICTIOJIb30BAHUSI CXEM, JHarpamMM, pHUCYHKOB, KOMIBIOTEPHBIX MpE3EHTAlUil C
THIIEPCChUIKAMU, KOMMEHTUPYIOIIMMHU OT/eNIbHbIE KOMITOHEHTHI H300paKeHMS;

- PEryJISIpPHOTO MPUMEHEHUsl YNpaXHEHUH Ha rpaduyeckoe BBIJCIICHHE CYIIECTBEHHBIX
MPU3HAKOB NIPEIMETOB U SIBJICHUI;

- obecrieyeHus] BO3MOXKHOCTU Jisi 00ydarolerocss NoayyuTh aJpeCHYI0 KOHCYJIbTAalHIO
0 AJIEKTPOHHOM MOYTE IO Mepe HEOOXOJUMOCTH.

Jia apantauuu K Bocnpustuio dunamu ¢ OB3 1 nHBanmaaMu ¢ HapyHIEHUSIMH 3pEHUS



http://www.kgeu.ru/

CIPAaBOYHOTO, YU€OHOT0, MPOCBETUTEIHCKOTO MaTepraa, MpeJyCMOTPEHHOTO 00pa3oBaTeIbHON
IpOrpaMMOil 10 BHIOPAaHHOMY HAalpaBJIEHUIO IOATOTOBKH, OOECIEYMBAIOTCS CIENyIOIUe
YCITIOBHSA:

- BeJleTcs ajanTanus OQUIMaIbHOIO caidTa B ceTd VIHTEpHET C Y4eToM OCOOBbIX
noTpeOHOCTEH HMHBAJIMIOB 1O 3pEHHUI0, OO0ECleYMBaeTCs HalW4ue KpymHOMPU(TOBOM
CIPaBOYHON MH(POPMALMH O PACIIMCAHUU YUEOHbBIX 3aHATHI;

- IeJJarOTMYeCKUil pabOTHHUK, €ro codeceqHUK (TP HEOOXOIMMOCTH ), TPUCYTCTBYIOIINE
Ha 3aHATHUH, IPEACTABISIIOTCA 00ydYarOIMMCs, IIPU 3TOM KaX/blil pa3 Ha3blBaeTCsl TOT, K KOMY
nearornyeckuii paboTHUK oOparaercs;

- JeMcTBUSA, IKECThbl, IEPEMEIICHUs IEAAroruueckoro padOTHUKA KOPOTKO M SICHO
KOMMEHTHPYIOTCS;

- meyatHass MHQoOpManus mpeaocTaBisiercs KpynHeIM mpupToM (oT 18 myHKTOB),
TOTaJIbHO O3BYYHBACTCS;

- oOecrieunBaeTcs HEOOXOAUMBINM YPOBEHB OCBEIIECHHOCTH TIOMEILEHUH;

- IPEIOCTABIIACTCS BO3MOXKHOCTh HCIOJB30BATh KOMIIBIOTEPHI BO BpeMs 3aHATHH U
MpaBo 3anucu o0bsICHEHUH Ha AUKTO(OH (110 KEeTaHUI0 00yUYaIOLTXCS).

®dopma MpoBesIeHUs TEKYILIEH U MPOMEXYTOUHON aTTecTauuu a1 odydaromuxcs ¢ OB3
U MHBAJIUJOB ONpeAEsIeTcs eAarornueCKuM pabOTHUKOM B COOTBETCTBUM C YUEOHBIM ILIAHOM.
[Ipu nHeoOxommmoctn oOyuaromemycs ¢ OB3, wHBammay c y4eToM HMX WHAMBHIYaTbHBIX
NCUXO(PU3UUECKUX OCOOCHHOCTEN MaeTcs BO3MOYKHOCTh IMPONTH MPOMEXYTOUHYIO aTTECTALUIO
YCTHO, MUCBMEHHO Ha OyMare, MICbMEHHO Ha KOMITbIOTEpE, B (hOpME TECTUPOBAHUSA U T.II., JINOO
IPEOCTABIIAETCS JOMOJIHUTENBLHOE BPEeMs AJIs IOATOTOBKU OTBETA.

8. MeToauyeckne peKOMEHJANUM JJIsi NpenojaBaTesieii M0 OpraHu3alHu
BOCHUTATEIbHON PaGoThI ¢ 00yYAIOIIMMHCS.

MeTtoauueckoe obecriedeHue npolecca BOCIUTaHUs 00yJaroIIUXCsl BHICTYIAET OJJTHUM U3
onpenensomux (aKkTopoB BBICOKOIO KadecTBa oOpasoBaHusa. IlpemopaBarens By3a,
JNEMOHCTPHUPYST BBICOKMH MPO(ECCHOHATN3M, JPYIUIHII0, YETKYI0 T'PaXIaHCKYI0 MO3HIIHUIO,
CaMOAMCUUIUINHY, TBOPYECKMH NOAXOA B pelIeHMH NpOoPecCHOHANIbHBIX 3aJad, B XOJe
00pa3zoBaTeNbHOIO MpoIiecca CocoOCTBYET POPMUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

IIpu peanuzanuu AUCUUIUIMHBI TPENOAABATENb MOXKET HCIHOJIb30BATh CJEIYIONIUE
METO/BI BOCITUTATEIBHOM paboThI:

- MeTo/Ibl (POPMUPOBAHUS CO3HAHUS JIUYHOCTH (Oecena, AUCIYT, BHYILIEHNE, HHCTPYKTAX,
KOHTpOJIb, 00BsCHEHHUE, IPUMEP, CAMOKOHTPOJIb, paccka3, COBET, yOexK1eHue u JIp.);

- METOJIbl OpraHM3aluu AesITEeIbHOCTH U (OPMUpPOBAHMS ONbITA MOBEICHUS (3aJaHMUE,
OoOLIECTBEHHOE MHEHHE, IeJarormyeckoe TpeOoBaHUE, MNOpy4YEHHUE, NPUYUYEHHE, CO3JIaHue
BOCIIUTBIBAIOLINX CUTYallUi, TPEHUHT, YIIpaXKHEHUE, U Jp.);

- METOJIbl MOTUBALIUHU JIEATEIbHOCTH U MOBEJACHUS (0100peHue, OOIIPEHNE COLMATBLHON
aKTUBHOCTH, TIOPHUIIAaHUE, CO3JJaHUE CUTYallui ycliexa, CO3JJaHhe CUTyalui Uil SMOIMOHAIBHO-
HPaBCTBEHHBIX MEPEKUBAHNHN, COPEBHOBAHUE H JIP.)

IIpu peanuzanuu AUCUUIUIMHBI TpENOAaBaTeNb JODKEH YUUTBIBATh CIEAYIOIIUE
HaIpaBJICHUS] BOCITUTATEIBHON e TeTLHOCTH:

I'pasicoanckoe u nampuomuyeckoe 60CnUmManue:

- opMupOBaHKE Y OOYHYAIOIHMXCS TIEIOCTHOIO MUPOBO33PEHMSI, POCCHICKON MACHTHYHOCTH,
YBaXEHUsI K CBOGH ceMbe, OOIECTBY, TOCYAapCTBY, MPUHATHIM B CEMbE M OOIIECTBE TyXOBHO-
HPABCTBEHHBIM M COIMOKYJIBTYPHBIM EHHOCTSIM, K HAIIMOHAILHOMY, KYJIbTYPHOMY M HICTOPHYECKOMY
HacJenuo, GOPMUPOBAHKE CTPEMIICHUSI K €0 COXPAHEHHUIO U Pa3BUTHIO;

- popMupoBaHrE y OOYYAIONMXCSl AKTUBHOW TPAXKTAHCKOM TO3WIMHA, OCHOBAaHHOW Ha
TPAIUIIMOHHBIX KYJIbTYPHBIX, TYXOBHBIX M HPABCTBEHHBIX IIEHHOCTSX POCCUHCKOTO OOIIECTBa, IS
TOBBIIIEHHST CIIOCOOHOCTH OTBETCTBEHHO pEAIM30BBbIBATh CBOM KOHCTHTYIIMOHHBIE TIIpaBa U
00SI3aHHOCTH;



- pa3BUTHE TIPABOBOM ¥ TMOJUTHYECKON KYyJAbTYphl OOYYAIOIIUXCS, paCHIMPEHUE
KOHCTPYKTUBHOI'O Y4acTHs B IPUHATHH PELICHUH, 3aTPAaruBarOIINUX UX MPaBa U UHTEPECHI, B TOM
quciIe B PA3NMYHBIX (POpMax caMOOpraHU3alMH, CaMOYIpPABJICHUS, OOIIECTBEHHO-3HAYMMOM
JIeATEIbHOCTH;

= (bOpMI/IpOBaHI/Ie MOTHUBOB, HPABCTBCHHBIX W CMBICIOBbBIX YCTAHOBOK JIMYHOCTH,
MMO3BOJIAIOIMIUX ITPOTUBOCTOATH 3KCTPECMU3MY, KCCHO(1)06I/II/I, JUCKPUMHUHAIIUHN 110 COLIUAJIbHBIM,
PCIUTUO3HBIM, PaCoOBbIM, HallMOHAJIbHBIM IMpU3HaKaM, MEKITHHYICCKOMN u
Me}I(KOH(bCCCHOHaHBHOﬁ HETCPIHUMOCTHU, JPYI'UM HETaTUBHBIM COLIUAJIBHBIM SABJICHUSM.
ﬂyxoeHO-HpaecmeeHﬂoe socnumanue.

= BOCIIMTaHHUE 4YyBCTBA JOCTOMHCTBA, YCCTH M YECTHOCTH, COBCCTIMBOCTHU, YBAXCHUA K
pPOOUTEIAM, YUYUTCIIAM, JOAAM CTAPUIETr0 ITOKOJICHUA

= (bOpMI/IpOBaHI/Ie IMPUHOHUIIOB KOJUICKTUBH3MA U COJIMAAPHOCTHU, AyXa MUIOCCpAUSA U
COoCTpadaHusd, IIPUBbIYKH 3a00THUTHCA O JIIOAAX, HAXOOAIIUXCS B pr,[[HOﬁ JKM3HEHHOM CUTyalluH;

- popMupoBaHUE CONMAAPHOCTH U UYYBCTBA COLMAIHHOW OTBETCTBEHHOCTH 10
OTHOILLIEHUIO K JIIOJASM C OrpaHUYCHHBIMH BO3MOKHOCTSIMU  3JI0POBbs, IPEOAOJICHUE
MICUXOJIOTMYECKUX 0aphepOB MO OTHOUICHHIO K JIFOJISIM C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU;

- (opMupoBaHUE IMOIMOHATPHO HACHIIICHHOTO U JYXOBHO BO3BBIIICHHOTO OTHOIICHHS K
MUpY, CIIOCOOHOCTH ¥ YMEHUS MepeiaBaTh APYIUM CBOM SCTETHUECKHIA OIIBIT.

Kynomypno-npoceemumensvckoe éocnumanue:

- popMUpPOBaHUE ICTETUUECKON KAPTUHBI MUPA;

- (opMupoBaHUE yBaKEHUS K KYJIbTYPHBIM IICHHOCTSIM POJHOT'O rOpOJia, Kpasi, CTPaHbI,

- TIOBBIIIICHNE TT03HABATEIILHON aKTHBHOCTH 00YUJaIOIUXCS.

Hayuno-obpazosamenvrnoe socnumanue:

- (opmupoBaHUe y 00yJaIONINXCSl HAYIHOTO MUPOBO33PECHUS;

- opMupoOBaHUE YMEHUS TOTYYaTh 3HAHHMS,

- popMupoBaHHE HABBIKOB aHalIW3a W CHHTe3a WH(GOpMANWKM, B TOM YHCIE B
npodeCCHOHAIBHON 00J1aCTH.
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OneHouHble MaTepualibl 10 AMCUUIUIMHE, T[peJHa3HAuYeHHBbl I  OLICHUBAHHS
pe3ysbTaToB 00y4eHHsI Ha COOTBETCTBUE MHANKATOPAM JOCTHKCHUSI KOMIETCHINH.

OneHuBaHue pE3yNbTaTOB OOYYEHHs 10 JUCHUIUIMHE OCYIIECTBIISIETCS B paMKax
tekymero koHTtponss (TK) um mpomexyTodHOW aTTecTaluy, HpPOBOAMMBIX IO OaJUTbHO-
peittunrosoii cucreme (bPC).

1.TexHoJsiornueckasi Kapra
Cemectp 1

PeliTuHrosrie mokasareinu

HaumenoBanue paznena

KOHTPOJISI

DopMBbI U BU
| Tekymii KOHTPOIBH
JlomomHUTETLHEBIC
oamter k TK1
Il Tekymmii KOHTPOJIB
JlormomHUTEILHEBIC
oamter kK TK2
T Texymmn
KOHTNOTOR
JlomomHuTEIbHEIS
oamel k TK3
Hroro
[TpomexxyTouHas
aTTeCTalus

Paznena 1 « ®usndeckre OCHOBEBI
KJIACCHUECKON MEXaHHKI) TK1 0-15 20-

20 20-35
Paznen 2 «MonekynspHas 35
¢u3MKa 1 TEPMOAMHAMUKAY

KontponbHas padota 15

3amuTa 1abopaTopHON paboThI 5

BI)IHOJIHGHI/IG I/IHIII/IBI/II[yaJII)HI)IX O 15
3aJIaHUN

Paznen 3 «OnexkrpuuectBo u i 15- )
MAar"HeTu3M» TK?2 1510-15 30 15-30

KonTtponbHas pabora 10

3ammTa 1a00paTOpHON PabOTHI 5

BrinosiHeHUE MHIUBUYATbHBIX 0-15
3aJIaHUNA

20-
P 4 TK 35

aznen 4 «Onrukay 3 20| 0-15
Pa3znen 5 «KBanrtoBas ¢uzuka»

20-35

KonTtponbHas pabora 15

3amura 1a60paTopHOi paboThI 5

BBIHOJ'IHeHI/Ie I/IHJII/IBI/I)IyaJ'[BHI)IX 0 1 5
3aJIaHUN

IIpomexyTouynas arrecranusa | OM
(3auer, 3x3ameHn, KII, KP)
B nucsmenHoii hopme no

0-45

0-45

ousieTam

2. OuieHOYHbIE MATEPUAIBI TEKYIIIEr0 KOHTPOJISA M POMEKYTOUHO# aTTecTaluu
[Ikana oLeHKH pe3yabTaTOB 00YUEeHHUs 110 AUCLUIUIHHE:



Kon Kon YpoBeHb chOpMHUPOBAHHOCTH
KOMIIe- | WHAMKATOpa WHIUKATOpPa KOMITETEHITUN
TEHIIUU | KOMIETCHLIUU
N N Hwxe N
Bricokuii | Cpeanuit Huzkuit
3aruianu- pea CPEJIHErO
pOBaHHbIE
pesymprater [°T 85 1o 100} ot 70 10 84 | o1 55 10 69 | 0T 0 1mO 54
00y4eHHs 10 IIxana oneHuBaHug
WCITUTUTAH
AUCIUILIHHS HEYJ10B-
YZIOBJIET-
OTIIUYHO XOpOLIO JIETBOPHU-
BOPUTEIILHO
TEIBHO
3a4TE€HO HE 3a4TEHO
3HATh:
OCHOBHBIE 3HaeT oc- | 3Haer oc- [Tnoxo YpoBeHb
buznueckue HOBHbIE HOBHBIE | 3HaeT Gu- | 3HAHUH
SIBJICHUS 1 ¢buznue- ¢buznue- 3uyeckue | HUAXKE Tpe-
3aKOHBI; OC- CKHE 3aKO- | CKUE 3aKO- |  3aKOHBbI, Oyemoro
HOBHBIE HBI, HE JIO- | HBL IPH | nonryckaer | YPOBHA,
¢dusnueckue Be- | MycKaer OTBETE MHO3KE- JOTTyCKa-
JIMYMHBI M KOH- | OMIMOOK. | MOXET 10~ | 1po o | €T rp}?me
CTaHTBI, UX MyCTHTB | oo o | OUIMOKH
ompeieseHue u HECKOJIBKO 6ok
€IMHUIIBI H3Me- HErpyOBIX
pEHUS; 1112 (0N
YMETB:
JlemoH- JlemoH- Yactuuno | Ilpwu pe-
CTPUpPYET | CTpPUpPYET JIEMOH- ICHUU
yMEHHE yYMEHHE CTpUpYET | THUIOBBIX
npume- npume- yYMEHHE 3a/a4 He
HSATH HATH npuMe- JIEMOH-
¢buznye- ¢buznye- HSATh CTpUpyeT
CKHE 3aKO- | CKHE 3aKo- | ¢usnue- | chopMu-
HBI JISI HBI JTSI KHE 33aKO0- BaHH
OIK-1 OIK-1.2 bi%) hib) CKHE 33aKO- | pOBaHH 0€
pelieHuss | peueHus HBI 17151 yMEHHE
PUMEHSTDH (Hu-
KO 3a/1a4y T€o- | 3ajJa4 T€O- | PpEeIIeHUs puMe-
peTuye- peruue- | 3a1a4 T€0- | HATH QU-
MareMaruye-
CKOTO, CKOTO, peTude- | 3MYECKHUE
CKHE METOIbI
JKCTEepU- | IKCIEpH- CKOTO 3aKOHBI
JUTSL peIIeHUs
saa4 B MEHTa MEHTajb- | JKCIEpH- TUIS1 pe-
BHOTO U HOTO U MEHTaJ | IIEeHUS 3a-
mpoecenonas, MPUKIIA- | TPUKIAJ- BHOTO U Jla4 T€o-
HO 00J1aCTH C P P
HOTO Xa- HOTO Xa- | MpUKIaA- | peTuhye-
MIPUMEHEHUEM
pakrepa, pakrepa, HOTO Xa- CKOTO
CTaH/IaPTHBIX
HE J0IyC- permiaer paktepa, | JKcIepu-
MIPOrPaMMHBIX
KaeT OUIU- | THUIIOBBIC peuiaet MEHTal
CPE/CTB;
00K 3a7a4d C THUIIOBEIE BHOTO U
MUHU- 3a/1a4M,HO | TPUKIAI-
MaJbHBIM | JIOITYCKAaeT | HOTo Xa-
1 omm0- MHOTO pakTtepa,
KaM# OmMOOK. | JOmycKa-
3amaHust | eT rpyoble
BBHITIOJIHE- | OIIMOKH
HBI HE B
TTOJTHOM




| obweme. |

BIaACTh.

HaBBIKAMH HC-
[MOJIb30BAHHUS
OCHOBHBIX 00-
meru3nIeCKUX
3aKOHOB U
MIPUHIIHIIOB,
JICUCTBYIOIINE B
MPOIIECCE U3TO-
TOBJICHUS TIPO-
JIyKIUU Tpedye-
MOT'0 Ka4ecTBa,
3aJaHHOTO
KOJIMYECTBA

[Ipone-
MOHCTpPH
pOBaHbBI
HaBBIKU
BBIIIOIHE-
HUs pU3M-
YECKHUX
JKCIIEePH-
MEHTOB ,
00paboT-
KU U
HUHTEp-
npeTanuu
WX pe3ylib-
TaToB 0€3
OIINOOK U
Hegoue-
TOB.

[Ipone-
MOHCTpPH
pOBaHBI
0a30BLIE
HaBBIKH
BBIIIOJIHE-
HUs pusn-
YECKHX
JKCTIEpH-
MEHTOB ,
00paboT-
KU "
WUHTEP-
npeTanuu
UX pe3ylib-
TaToOB C
MHUHHUMAIb
HBIMHA
OIIMOKaMU

Nwmeercs
MUHU-
MaJIbHBIN
Habop
HAaBBIKOB
BBITIOJTHE-
Hus pusn-
YECKUX
JKCIIepH-
MEHTOB,
obpaboT-
KU U
WUHTEP-
npeTanuu
UX pe3ylib-
TaTOB, JI0-
MyCKaeT
MHOTO
OIMOOK.

He npo-
JEeMOH-
CTpUp
OBaHbI Oa-
30BbIE
HaBBIKU
BBITIOJTHE-
HUs Qu-
3UYECKUX
JKCIIEepH-
MEHTOB,
00paboT-
KU U UH-
Teprpera-
IIUU UX
pe3ynbTa-
TOB, J10-
MYIIEHBI
rpyobie
OIHOKH.

OI_IeHKa «OTJIMYHO» BBICTABJIACTCA 3a BBIIIOJIHEHUEC KOHTPOJIBHBIX pa60T B CCMCCTPCEC; FJ'IY6OKOG

INOHUMAHHUEC U YMCHUC IIPHUMCHSITH (1)I/I3I/I‘IGCKI/IC 3daKOHBbI I pCIICHUA 3aga4 TCOPECTUUCCKOIO,

OKCIICPUMCHTAJIBHOI'O M IIPHKIAAHOI'O0 XapaKTepa, IIOJIHLBIC W COACPIKATCIBbHBIC OTBCTHI Ha

BONPOCHI OHIieTa (TeOpeTHIeCcKoe U MPaKTUUECKOE 3a/1aHUE);

OneHka «X0polIo» BBICTABIIAETCS 3a BBIOJIHEHHWE KOHTPOJBHBIX pabOT B CEMECTPE;

IMNOHUMAaHHUEC U YMCHUC NIPHUMCHATH (1)I/ISI/I‘~ICCKI/I€ 3aKOHBI OJId PCIICHHA 3aaa4 TCOPECTUUCCKOTO,

HKCIEPUMEHTAIBHOTO U MPUKIIAIHOTO XapaKTepa, OTBETHI Ha BOIPOCHI OmiieTa (TEOpEeTUYECKOe

WIM NIPaKTUYECKOE 3aJJaHKeE);

O1eHKa «y/10BJIeTBOPUTEIbHO» BBICTABIISETCS 32 BBINOJHEHHE KOHTPOJIBHBIX paboT B
CeMeCTpe W MHUHHMMaJbHBIH HaOOp HAaBBIKOB BBINOJHEHHUS (PU3HMUECKUX OSKCIEPUMEHTOB,
00pabOTKM U MHTEPIIPETALIMH UX PE3YIbTATOB.

O1eHKa «HeYA0BJIEeTBOPUTEIbHO» BHICTABISIETCS 3a c1ab0e U HETOJIHOE BBINOJIHEHHE

KOHTPOJIbHBIX pa60T B CEMCCTpPEC MU OTCYTCTBUC MHHUMAJIBHBIX HABBIKOB BBIIIOJIHCHUSA

(bu3NYECKUX IKCIIEPUMEHTOB, 00pabOTKN U MHTEPIPETALUU X PE3YIbTATOB.

3. [lepeyeHn OLEHOYHBIX CPEICTB
KpaTkast xapakTepuCTHKa OLIEHOYHBIX CPEJICTB, UCIOIB3YEMBIX IPU TEKYIEM KOHTPOJIE
yCIEBAa€MOCTH M MMPOMEKYTOYHOMN aTTecTalliy 00ydarolerocs no JUCIUILINHE!

HaumenoBanue
Ornucanne OLEeHOYHOTO
OLICHOYHOI'O KpaTkas xapakrepucTUKa OLIEHOYHOTO CPe/ICTBa epeCTBa
CpeACTBA Y
CpencTBo MPOBEPKA YMEHHH MPUMEHSTH MOJTyYCHHBIS Kommnuexr
KonTponbHas pell POBEPKH yM p i KOHTPOJIbHBIX
3HAHUS JJIs PeUIeHHs 3a/ad ONpPEJESIICHHOTO THIa TI0 .
pabota (KHTP) 3aJ]aHui 110
TeMe WU pa3ieny
BapHaHTaM
Otuer o Beimonnenune  mabGopatropHoil  paboThl, 00pabotka | Ilepeuens 3amanuii u
1a0opaTOpHOI pe3ynbTatoB skcnepuMmenta. Odopmienue  ordera, BOIIPOCOB JUISI




pabote (OJIP) 3aIuTa Pe3yJIbTaToOB J1JA0OpaTOPHOU PabOTHI IO OTUETY 3aIIUTHI
nabopaTopHOI
paboThl, IEpPEUCHb
TpeOOBAaHUH K OTUETY

[Ipogykr  camocTosiTeNIbHOM ~ pabOThl  CTYZACHTA,
IPEICTaBISIIOIIMM  cO00M  KpaTKoe M3JI0KEHHE B
Pedepar (Pdp) MMMCBMEHHOM  BHJI€  TIOJYYCHHBIX  PE3yJIbTaTOB Temsl peeparon
TEOPETHUYECKOr0  aHajau3a ONPEIEICHHOM Hay4YHOU
(yueOHO-HCcCIe10BaTEIbCKOM ) TEMBI

OI.IGHO'—IHBIC MaTcpHralibl, BBIHCCCHHBLIC Ha J5K3dMCH,

COCTOST M3  DK3aMEHAI[MOHHBIX  OWJIETOB c Kommuiext

Ox3ameH (I) TEOPETHUYECKUMU BOIIPOCAMHU u 3aIaHUSIMU | 9K3aMEHAIIMOHHBIX
MPAKTUYECKOT0 XapakTepa JIsl IPOBEPKH NMPAKTUYECKUX | BOMPOCOB U 3a]a4
yYMEHUHI

4. IlepeyeHb KOHTPOJIbHBIX 3aJJaHUN MM HHbIEe MATepPHAJIbl, HEOOXOAUMBbIE IS
OLlEHKM 3HAHWi, yMEHHIl M HABBIKOB, XapaKTepU3ylOIIMX 3Tanbl (opMupoBaHus
KOMIIETEeHIIH#i B Mpoiecce 0CBOEHHUS TUCIHIINHBI
[Tposepsiemas komnerenuus: OIIK-1, OIIK-1.2

J1s Tekymero koutpoas TK1:
1. IlpuMmepsl 3a1a4 AJ151 KOHTPOJILHBIX PadoT:

1. HaliTu ckopoCTh U OTHOCUTENBHO Oepera JOIKU, UAYIIEH 110 TEYEHUIO, IPOTUB TEUEHUS U MO/
yriaom o = 90° k HampaBieHuto TeueHusi. CKOpoCTh TeueHus peku u = 1 M/c, CKOPOCTh JOIKU
OTHOCHUTEIBHO BOIBI Vg = 2 M/C.

2. Kamenn GporieH 1o yriiom K ropu3oHTy 0=30° ¢ HagansHON ckopocThio 20 M/c. Kakoe
BpeMsl KaMeHb OyJeT HaxoAuThcs B Bo3ayxe? Ha kakyio BBICOTY MOJHHUMETCS, Ha KaKOM
paccTosHUU OT MecTa OpocaHus yNaaeT Ha 3eMIIt0?

3. Kakyto cuny F Hamo mpuiioXuTh K BaroHy, CTOSIIEMY Ha pelbcax, 4TOOBI BaroH CTaj
JBUTAThCsl pABHOYCKOPEHHO U 3a BpeMs t = 30 ¢ mpomten nyte S = 11 M. Macca BaroHam = 16 T.
Bo Bpems nBuxkeHMs Ha BaroH JeilictByer cuia TpeHus Frp, paBHas 0,05 neiictByroieil Ha HETo
CHJIBI TSDKECTH.

4. MaxoBHK Bpalaercs ¢ yrioBoil ckopocTbio 180 00/MuH. C HEKOTOPOrO MOMEHTA BPEMEHU OH
Hayajl TOPMO3UTBCS C YIJIOBBIM YCKOpEHHEM 3 pazl/cz. Yepes kakoe BpeMsi OH OCTaHOBHUTCA?
Kakoe uncino 060poTOB OH IPU ITOM COBEPLIUT?

5. OpHoponnblii nuck paauycom R = 0,2 M u Maccoit m = 0,5 kr Bpamiaercsi BOKpYr OCH,
MPOXOJAIIEH uyepe3 ero IEeHTP NEePNEeHIUKYISIPHO K €ro IUIOCKOCTH. 3aBHCUMOCTH YIJIOBOM
CKOPOCTH (® BpallleHHs AKMCKa OT BpEMEHHU t Jaercs ypaBHeHUeM o = A + Bt, rne B = 8 paz[/cz.
Haiitu kacatenbryto cuity F, mpunokeHHyro kK 0001y aucka. TpeHueM nmpeHeOpeys.

6. N3 opyaust maccoil 5 ToHH BbuleTaeT cHapsa maccoil 100 xr. Kunetnueckas sHeprus
cHapsiga mpu Beutete 7,5 MJIx. Kakyro KHHETHYECKYI0 SHEPIrHI0 MPUOOpeTaeT opyaue
BCJIE/ICTBUE OTJA4YN?

7. Cunras, yro Bo3ayx coctouT u3 60 % aszora u 40 % xKucnopona, omnpenenuTe
napluyagbHble JABJIECHUS ATUX I'a30B MpH AaBiaeHuu Bo3ayxa 100 kIla?

8. Kakas pabora coBepmiaercs Mpu M30TEPMHUYECKOM PACIIUPEHUH BOJIOPOJA Maccod m = 5 T,
B3sToM 1ipu Temrneparype T = 290 K, ecnu o6bem raza yBenuuuBaeTcs B Tpu pasa’?

9. U3 6atonHa, copep KaBIero BOJOPOI IO IaBieHrueM p; = 1 Mna npu temneparype T; = 300
K, BBIMYCTMJIM IOJIOBUHY HAXOJUBLIETOCSI B HEM KoaudecTBa raza. OmnpenennTbs KOHEYHYIO




teMiiepatypy T2 u pz, cuuras mnporecc

AnmabaTudecKuM.

10. Kucnopox maccoid m = 1 kr cosepmraer mukin Kapao. IIpu nzorepmuueckoM pacuimpeHuu
raza ero o0beM yBelW4YMBaeTcs B 2 pasa, a MpH MOCIeAYIONIeM anadaTHuecKoM PacIIupEeHUN
cosepimaercs pabora 3000 [x. OnpenenuTs padoTy, COBEPIICHHYIO 32 IUKIL.

2. OTuet no J1abopaTopHOii padore

Kaxnplii  cryneHT J0KeH OQOpPMHTH  OTYET CaMOCTOSATENIbHO W B CIEAYyIOIeH
MOCIIe0BATEIHLHOCTH:

1)Homep paboOTHI, €¢ HA3BaHKE U IIEJIb;

2)KpaTKoe OMHUCAaHKUE TEOPUH BOMpoca, pabodas popMyia, mpopadboTKa

IpeBapUTEILHOTO 3aJaHNUS;

3)rabnuiia pe3yabTaTOB U3MEPCHHUIA;

4)noctpoeHne HeoOXOAUMBIX TpaUKOB HA MIITUMETPOBOM Oymare;

5)BBIUKCIICHHE PE3YIBTATOB U MOTPEIIHOCTEH;

6)BBIBOIBI

7)OTBETHI HA KOHTPOJIbHBIE BOMPOCHI JIAOOPATOPHOM PabOTHI.

[TprMep KOHTPOJIBHBIX BOIIPOCOB K JIAOOPATOPHBIM paboTaM:

1 pa3nena « @u3nYECKHUE OCHOBBI KJIIACCUICCKOW MEXAHHKH

1. KakoB BuJ] 3aKOHA TAPMOHHYECKUX KOJICOAHUN MasiTHUKA?

2. Yro Takoe kosiebaHus? cBOOOIHBIC KOJIeOaHMs? TapMOHHUYECKUE KOJIeOaHUs? TIePUOTUICCKUE
po1ecChl?

3. JlaWite omnpeneneHuWs aMIUMTYIbI, (Gasbl, NEPUONA, YACTOTHI, IMKIUYECKOH YacTOTHI
KoJieOaHusl.

4. BeBenute QOpMyNBI JUIS  [EPHOJOB  KOJNECOAHWUH TMPYKHUHHOTO, (PHU3HUYECKOTO U
MaTEMATUYCCKOI'O MaATHUKOB.

5. Kak 3aBHUCHT BeTMUMHA g OT reorpaduvecKoi mMpoTh?

6. [IpuBeMTe IPUMEPHI TPAKTUIESCKOTO U CIIOJIH30BAHUS KOJICOAHHMI MasTHUKA.

2 paznena «MonekynspHas QU3NKa U TEPMOJAUHAMUKAY

1. Jlaiite onpeneneHue MOMEHTa MHEPLIUU Tea.

2. Kak MOXHO M3MEHITh MOMEHT WHEPIINU HATSHKCHUsI HUTH MasTHHKa O6epOeka?

3. Uto Takoe MoMeHT cuibl? Kak HarpaBieH BEKTOp MOMEHT a CHJIbI?

4. Kak MOXHO U3MEHSTh MOMEHT CHJIbI HaTSDKeHHsI HUTH MasiTHuka O0epoeka?

5. KakoBa 3aBHCHUMOCTb YIJIOBOI'O YCKOPEHUSI OT MOMEHTA HHEPLIUH?

6. JlaiiTe onpenenenne yrioBoro yckopeHus. Kak HanmpaBiieH BEKTOp yIIIOBOTO YCKOPEHUs?
7. ChopmynupyiTe OCHOBHOM 3aKOH JMHAMHUKH BPAIIATEIbHOTO JIBU)KEHUS

. Tembl pedepaTos:

. Beimatromuecs otkpbiTust B pusuke 20 Beka

. UcTopust OTKpBITHS 3aKOHOB COXPAHEHHUS.

. [Tapagoxc 6m3HENOB — MU} WIH pPeaTbHOCTD.

. «Teopun OTHOCUTEILHOCTHY Ha COBPEMEHHOM JTarle.

. Ot nmpeobpazoBanwuii ['ammnes k mpeoOpazoBanusim JlopeHria.
. MonekynsipHO-KUHETHUECKast TEOPHS Ta30B.

. Teopema Bonbiimana 0 paBHOMEPHOM pacIpeIeICHHH SHEPTHH 110 CTEIIEHSIM CBOOOIBI.
. Pactipenenenrie MakcBeria Mo CKOPOCTSIM.

. YpaBHEHHE COCTOSHUS peaIbHOTo rasa.

10. Hukn KapHo B KJIacCUYE€CKON TEPMOIMHAMHUKE.

OCOoO~NOOOUITA, WN~—~W



J1st Tekymero konrpoas TK2:
1. IlpuMepsl 3a1a4 /151 KOHTPOJIBHBIX PadoT:

1. Bo ckonbko pa3 cuiia rpaBUTAMOHHOTO MPUTSHKCHUSI MEXKTY IBYMSI POTOHAMH MCHbIIIS
CHWJIBI MX DJIEKTPOCTATUYECKOTO OTTAJIKUBAHUS?

2. JlBa mapuka c 3apsaamu qi = 6,66 K u qp =13,33 1K naxoasarcs Ha paccrosauu r1=40
cM. Kakyro paboTy A HaJl0 COBEPIINTh, YTOOBI COJTU3UTH UX J0 PACCTOSHUS 12=25 cM?

3. B xakux mpenenax MOXKET HM3MEHATHCS EMKOCTh CHUCTEMBI, COCTOSIICH W3 JBYX
KOHJICHCATOPOB MEPEMEHHON €MKOCTH, €CJIM €MKOCTh Ka)KJI0ro U3 HUX usMmensiercs ot 10 go 450
n®d?

4, Haiitu cwmiy, npeiictByromniyto Ha 3apsan q=2/3 HKn, ecnu 3apsn momerieH B 1oje
3apsDKEHHONM  TUIOCKOCTH € MOBEPXHOCTHOM IUIOTHOCTBIO 3apsna o = 20 MKK1/m?
JusnexkTpudeckasi IpOHUIIAEMOCTb Cpelibl £=6.

S. Onpenenure notok @Op Bexkropa HaNPSHKEHHOCTH 3JIEKTPUUECKOTO IIOJs, 4epes
cepruecKyro TOBEpXHOCTh, OXBATHIBAIOIIYIO TOYeuHbIe 3apsaasl =7 HKi u g=-4 uKi.

6. Konpencarop nemsBectHoii emkoctu C; 3apspkeH no Hampspkenuss U; = 80 B. Ilpm

napajuieIbHOM TOJKIIOYEHHH ATOr0 KOHJIEHCATopa K KOHAEeHcaTopy eMKOocThio Cp = 60 MK,
3apsbkeHHOMY 10 HanpspkeHus Uy = 16 B, nHanpsbkenue Ha 6atapee cranoButcs U = 20 B, ecin
KOHJICHCATOPbI COEAMHUTH OOKJIaIKaMU OJIHOTO 3Haka. Onpenenuts eMKocTh Ci.

7. Pamka miomanso 50 v, conepxaias 100 BUTKOB, paBHOMEPHO BPAIIAETCS B OJJHOPOTHOM
MarHuTHOM noiie ¢ uaaykuueit 0,04 Tiu. Onpenenuts MmakcumanbHyo I/1C UHAYKIMH, €CIIA OCh
BpAIICHUS JISKUT B INIOCKOCTH PAMKHU U

NEePIeHIUKYIApHA TUHUSAM UHAYKLINHY, a pamka aenaeT 960 o6/MuH.

8. Marnutnbii morok ® = 40 mMBO nponmssiBaeT 3amkHyThIM KOHTYp. Omnpenenuts D/C
WHAYKIIUH, KOTOpask BO3HHUKAET B KOHTYpPE, €CIIM MAarHUTHBIM MOTOK M3MEHUTCS N0 HYJs 3a
Bpems At = 0,002 c.

9. Kakyro HHIYKTUBHOCTh L Haj0 BKIIIOYUTH B KOJ€OATENbHBIN KOHTYpP, 4TOOBI Ipu eMKocTH C
=2 Mx®, nonyuuts yactory v = 1000 I'?

10. Karymika anunoit 1 = 50 cM u ceuenuem S1 = 34 cm2 umeer N = 1000 BUTKOB U coelMHEHA
napajuieJIbHO C KOHJEHCATOPOM, COCTOSIIIMM M3 JBYX IUIACTUH IUIOMANbI0 S; = 75 oM?, 1
paccrosHueM Mexay miaactuHamu d = 5 mM. Haiitu nepuos kone6anuii

2. Otuer no J1a6opaTopHoii padore

Kaxnplif cryneHT JokeH OQOpPMHTb OTYET CaMOCTOSATENIBHO W B CIEAYIOIIEeH
MIOCJIEIOBATEIBHOCTH:

1)HOMep paboThI, ee Ha3BaHUE U LIEb;

2)KpaTKoe OMHUCAaHNE TEOPUH BOMpoca, padoyast popMyiia, mpopadoTKa

IpeBapUTENLHOTO 3aJaHNUs;

3)rabnuia pe3yabTaTOB U3MEPEHUI;

4)noctpoeHre HeoOXOAUMBIX IpaUKOB HA MUTITUMETPOBOM Oymare;

5)BbIUKCIIEHHE PE3YIBTATOB U MOTPEIIHOCTEH;

6)BBIBOJIBI

7)OTBETHI HAa KOHTPOJIbHBIE BOMPOCHI JIAOOPATOPHOM PabOTHI.

[TprMep KOHTPOJBHBIX BONPOCOB K JabopaTopHbIM paboram 3 pasziena «JIEKTPUUYECTBO U
MarHeTu3m»

1. Kak Bnusier cuna JlopeHlia Ha IBH)KEHUE 3apsia B MarHUTHOM nose? KakoBbl ee BeTnYMHA U
HanpasJieHUe?

2. B xakoMm cirydae TpaeKTOpHs JIEKTPOHA OYIET OKPYKHOCTHIO H ITouemMy?

3. KakoBo ycTpoiicTBO, IPUHLIMIT IEHCTBHS U HA3HAYCHHE MarHeTpoHa?



4. IToyuemy B cOpOCOBOI XapaKTEPUCTHKE MPAKTHYECKH OTCYTCTBYET PEe3KUil criaz?

5. BeiBenute popmyiy miist BEIMUCICHHUS €/m.

6. UTo Takoe MHIYKIHS MarHUTHOTO TTOJIsA?

7. IloueMy MarHUTHas CTPEJIKa OTKJIOHAETCS IIPU MPOIYCKaHUH TOKa yepe3 KaTylKy?

8. [lna dero B Hauane pabOThl HEOOXOAMMO YCTAaHOBHUTH KaTYIIKy TaHTE€HC -TaJIbBAaHOMETPa B
IUIOCKOCTH MarHUTHOT'O MEpHUINaHa 3eMJiIu?

9. Kak HampaBieHO MarHUTHOE TI0JI€ B IIEHTPE KPYTOBOT'O MMPOBOIHUKA C TOKOM?

10. ITouemy HampaBiieHHUE OTKJIOHEHHUS CTPEIIKM MEHSETCS IPU M3MEHEHUH IOJIIPHOCTH TOKa
KaTyIIKHU?

. Tembl pedepartoB:

. Teopema ["aycca B ayieKTpoMaraeTusme.

. Onucanue cBONCTB BEKTOPHBIX MOJIEH.

. Onucanue CBOMCTB AUAJIEKTPUKOB.

. CerHeToa1eKTPUKHU B TEXHUKE.

. OCHOBHBIE 3aKOHBI IOCTOSIHHOTO TOKA.

. CBepXnpoOBOIMMOCTb.

. Hukona Tecna: »u3Hb U HEOObIYAHTHBIE OTKPBITHSL.
. [lonynpoBOIHUKOBBIE TaTYUKHU TEMIIEPATYPHI.

. [IpumeHeHne KUAKNX KPUCTAIIIOB B TPOMBIIIJIEHHOCTH.
10. Ipupoxna heppoMarueTusma..

OCoOoO~NOoO U WDNEFEW

J1s Tekymero konrpoas TK3:
1. IlpuMmepsl 3a1a4 /151 KOHTPOJIbHBIX PadoT:

1. Ha crexknsnubpii knuH (n=1,5) c¢ yraom npu BepmumHe o0=1' nmagaer mnox yriom
i=18°MoHOXpomMaTHueckuil cBeT ¢ AIMHOM BoyHbI A=600 HM. Onpenenure paccTOsSHUE MEKIY
JIBYMSI COCETHIMH MHHAMYMaMHU TIPH HAOIIOJCHUN UHTEPPEPEHIIHH.

2. YcTtaHOBKa Ui MONydeHHUs Koieln HbloToHa ocBelaeTrcss MOHOXPOMAaTHUECKHUM CBETOM,
NaJaIIUM [0 HOpMaJld K IOBEPXHOCTHU IacTUHKU. HaOmroneHue BeneTcss B OTpakE€HHOM
cBete. Paguychl IByX COCENHUX TEMHBIX KoJjell paBHBI Iy = 4,0 MM u Iy= 4,38 mm. Paguyc
KpUBH3HBI JIMH3BI R=6,4 M. HaliTu nopsakoBble HOMepa KoJiel U JUIMHY BOJIHBI A Ta/Jaollero
CBeTa.

3. Hudpakimonnas kapTHHA HAOJFOAETCS HA PACCTOSHUHM 1=4 CM OT TOYEYHOrO0 WCTOYHHKA
MoHOXpoMaTHueckoro csera (A=500 um). Ilocepenune Mexay 3KpaHOM M MCTOYHHKOM CBeETa
nomenleHa auagparmMa ¢ KpyribiM oTBepctueM. llpu kakom paamyce R oTBepctust ueHTp
JU(PPaKLIMOHHBIX KOJIell, Ha0Ir01aeMbIX Ha 3KpaHe, OyaeT Hanbosiee TeMHbIM?

4. Ha mudpaxknuoHHyro pemietky JuiMHOH 1=15 MM, cogepxamyro N=3000mTpuxoB, namaer
HOpPMaJIbHO MOHOXPOMAaTHYEeCKUI cBeT ¢ AnuHOM BoiHbl A=550 HM. Omnpenenute: 1)Yucno
MaKCHMYyMOB, Ha0JIF0JIaeMbIX B CHEKTpe MUGPAKIUOHHON PELIeTKH; 2)yroil, COOTBETCTBYIOIIUI
MOCJIEAHEMY MaKCUMYyMY.

5. Haiitu tremneparypy T meuu, eciau U3BECTHO, UTO HU3JIyYE€HUE U3 OTBEPCTHUS B HEH IJIOLIAAbIO
S=6,1 cM? mMeer MomHOCTH P=34,6 Br. Wznydyenue cuntaTh OJIM3KUM K U3ITYYEHHUIO aOCOIIOTHO
YEpHOTO Tea.

6. Temnepatypa Boib(ppamMoBOil criupanu B 25-BaTTHOH 3iekTpuueckoil mammouke T=2450K.
OTHollIEHHE €€ DSHEPreTMYecKOoW CBETUMOCTH K JHEPreTUYECKOW CBETHMMOCTH aOCOIIOTHO
YepHOro Teja npu AaHHoM Temmnepartype o=0,3. Halitn miomanp S u3nydaromeil NOBEpXHOCTU
CIIUpAJIH.

7. OnpenenuTh UMITYJIBC ¥ SHEPTHIO: 1) peHTTeHOBCKOTO (POTOHA, 2) 3IEKTPOHA, €CIIU JJINHA
BOJIHBI TOTO U IPYroro paBHa 100 m



8. DnexkTpoH IBMXKETCS B aTOME BOAOpOAa MO MepBOil OopoBckoil opbute. [IpuHmMmas, 4ro
JIOIyCKaeMasi HEOINpPEACIEHHOCTh CKOPOCTH COcCTaBisieT 1% OT ee 4YHMCIOBOro 3HAYCHUS,
OIPEAEINTh HEONPEAEICHHOCTh KOOPAUHATHI AIEeKTpoHa. IIpuMeHnMo 11 B JaHHOM cilydae JUist
JJIEKTPOHA IOHATUE TPACKTOpUU?

9. 3anucarp ypaBHenue lllpeaunrepa A CTallMOHAPHBIX COCTOSIHUN JIEKTPOHA, HAXOSAIIETOCs
B aTOME BOOPOJA.

10. DaexTpoH HaAXOIUTCS B OJHOMEPHOM IMOTCHLIMAIBHOM fAlIMKe MmHpuHON 1. OmpenenuTs
CpejHee 3HaYeHUE KOOPAMHATHI <x> 3eKkTpoHa (0<x<I).

2. OT4eT mo J1abopaTopHoii padore

Kaxnplii  cTymeHT JODKeH OQOPMHTH  OTYET CaMOCTOSTENIbHO W B CIEAYHOIIeH
MOCJIEI0BATEIbHOCTH:

1)HOMEp paboThI, €¢ Ha3BaHUE U 11EITb;

2)KpaTKoe OlKMCaHue TEOpHUH Bompoca, pabodast popmyra, mpopaboTka

IpeBApUTEIILHOTO 33 [aHNUS;

3)Tabnuna pe3ynbTaToB U3MEPCHHIA,

4)noctpoeHne HeOOXOAUMBIX IpaKOB Ha MUJLTUMETPOBOM Oymare;

5)BbIUKCIIEHHE PE3YJIBTATOB U MIOTPEIIHOCTEH;

6)BBIBO/IBI

7)OTBETHI HA KOHTPOJIbHBIE BOIPOCHI JIA0OPATOPHOU pabOTHI.

[TprMep KOHTPOJIBHBIX BOIIPOCOB K JIaOopaTOpHBIM paboTam 4 pasnerna « OnTukay

1. ITouemy HabmogaeMass UHTEP(EPEHLUMOHHAS KapTHHA COCTOUT M3 Psiia TEMHBIX M CBETIIBIX
Kouten?

2. B uyeM COCTOMT YCIOBHE MAaKCUMyMOB M MHMHUMYMOB CBe€Ta IpU HHTEppepeHunn
KOT'€pEHTHBIX JIyuei?

3. Uto Oyner HaOM01aThCsI B LIEHTPE, €CJIM HAOII0IeHUE TPOBOIUTh B MPOXOSIIEM CBETE?

4. I'ne unTepepeHIIMOHHBIE KOJIbIIA PACIIOIOKEHBI IIJIOTHEE?

5. Ilouemy wuHTepdhepeHLMOHHAs KapTHHA HCY€3aeT NPU YBEITUYEHUH PACCTOSHUS MEXIY
JIMH30M U TJIaCTUHON?

6. IloueMy pannyc KpUBU3HBI JIUH3bI IOJKEH OBITh BEIHK?

7. ITouemy 1uist HaOMIOACHUSI UHTEPPEPEHIIUHU HCTIONb3YETCS MOHOXPOMATHUECKUN CBET?

8. W3menutcs nu uHTEepPEpPEHLUMOHHAs KapTHHA, €CIU TOJIUHY IUIOCKONapaieIbHON
IUTACTUHBI 2 TIOCTENIEHHO YMEHbIIATh?

9. Chopmynupyiite npuHuui I'tolirenca-dpenens.

10. O6wsicHUTE yCnoBUs HAOMIOAEHUS MU PAKIINH.

11. PaccMoTpuTe NpUHLUN J€HCTBUS 30HHOMH MIaCTUHKY.

12. Yro Takoe 30HHAS TUTACTHHKA?

13. B uem coctout meton 30H Openens?

3. TemsI pedepaToB:

. D¢ dext BaBunoa-UepeHkoBa U ero IpUMEHEHUE B sIEPHOM (Pusmke.
. SInepHBI MarHUTHBIA PE30HAHC U €r0 IPUMEHEHNE B TEXHUKE.

. IIpoGsemsl s/1epHOi SHEPreTUKN Ha COBPEMEHHOM JTarle.

. ATOMHas U siiepHas YHEpreTuKa CEroIHs 1 3aBTpa.

. SlnepHbIe peakuu B HAyKe U TCXHUKE.

. IIpoGneMbI TEpMOSAEPHOTO CHHTE3A.

. Knaccugukanus sneMeHTapHbIX YaCTUL M 3aKOHBI COXPaHEHHS.

. CooTHOLIEHNE HEONPEAETIEHHOCTEN 1 KBAaHTOBAsI MEXAHUKA.

. IlocTynaTel KBAHTOBOM MEXAaHUKU U €€ OCHOBHBIE I10JIOKECHHUS.

OO ~NOoO Ol WN P



10.

Hcropust pa3BUTHS U CTAaHOBJIEHUSI KBAHTOBOW MEXAHUKHU.

JlJ1s IpOMeKyTOYHOM aTTeCTALMHU:

Cnucox KOHTPOJILHBIX BOIIPOCOB:

ROoOo~NoGO~LNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Cucrema orcuera. CKOpOCTb.

VYckopeHue u ero cocTaBIsIoOIIUE.

VYT110Bast CKOPOCTh U YIJII0BOE YCKOPEHHE.

3akonbl HeroToHa.

Heunnepuunanehbie cuctemsl oTcuera. CHIIbI THEPLIMH.

3aKOH COXpaHEHMs UMITYJIbCA.

Pabota cuubl.

KoncepBarusHuebie cuibl. [loTeHunanbHas sHeprusi.

3aKOH COXpaHEHUs MTOJIHOM MEXaHUYECKON SHEPTUu.

Teopema Illteiinepa.

Kunernueckasi sHeprus BpallarIerocs Teina.

OCHOBHO¥ 3aKOH IMHAMHUKHU BpaaTeIbHOTO JIBHXKCHMUSI.

3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCa.

YpaBHEeHUE COCTOSIHUS UACATBHOTO ra3a.

OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUU UCAIbHBIX T'a30B.
3akon MakcBeiia o pacrpeAesieHUH 1Mo CKOPOCTSM TEIUIOBOTO JBUKEHUS.
Cpennee 4rcIo CTOIKHOBEHUN U CpEIHSS AJTMHA CBOOOIHOTO Mpobera MOIeKyI..
BuyTpenHsis sHEprusi CUCTEMBI.

PaGora raza npu ero pacumpeHu.

[TepBoe HavasI0 TEPMOJUHAMUKH M €70 IPUMEHEHUE K U30IIPOIIECCaM.
TennoeMKoCTh I€aTbHOTO Tra3a.

Kpyrosoii mporuecc (1ukiI).

Hukn Kapso.

DNeKTpUYECKHi 3apsil. 3aKOH COXPaHEHUSI SIIEKTPUUECKOTO 3apsia.
B3aunmopeiictBue 3apsanoB. 3akoH Kynona.

DnekTpuueckoe mose. HarpspkeHHOCTh ToJis.

DNEeKTPUYECKHUI TUTIONb.

[ToTox BekTOpa HanpsukeHHOCTH. Teopema Octporpajackoro-I'aycca.
[ToTenuuan snexTpryeckoro noisi. Pabora mo nepeMenieHuo 3apsa.
DNEeKTPUUYECKOE T0JI€ B IUAJIEKTPHUKE.

[IpoBonHMKH B 3nekTpudeckoM noje. Emkocts. KonaeHcaTopsl.
DHEeprust AMEKTPOCTATUYECKOTO TOJIS.

Dnektpruyeckuil Tok. Cuiia v MIIOTHOCTh TOKA.

3akon OMa Jy1st OTHOPOJHOTO MPOBOIHHUKA.

CTOpOHHME CHUIIBI.

3akon OMa Jy1s1 HEOJHOPOIHOTO Y4acTKa LETH.

Pa6ora u momrHOCTh TOKa. 3akoH [xoyns-Jlenma.

[IpaBuna Kupxroda ais pa3BeTBIECHHBIX LENeil.

MarnutHoe nojue. Bektop MHAYKIIMM MarHUTHOTO MOJISI.

Cuiier Amriepa.

3akoH buo-Casapa-Jlanaca. Hanps>keHHOCTh MAarHUTHOTO TOJIA.
3aK0OH MOJIHOTO TOKA ISl MATHUTHOTO TIOJISI B BAKyyMe.

MaruuTHsbIii noTok. Teopema ['aycca 118 MarHUTHOTO IOJIA.



44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

Cuna Jlopenuna.

ABnenue Xoina.

SIBneHue ANEKTPOMArHUTHON UHAYKIIUH.

Camounaykuusi. UHIyKTUBHOCTb.

DHeprusi MarHUTHOTO MOJISI.

MarsHuTHbIE MOMEHTBI aTOMOB.

MarsuTHOE 10J1€ B BELIECTBE.

HanpsixeHHOCT MarHUTHOTO 10J1s1. OTHOCUTENbHASI MAarHUTHAS] IPOHULIAEMOCTb.
OcHoBbl TeOpUM MakcBeiia i1l 3J€KTPOMarHUTHOTO TOJIS.
KonebaTenbHbIN KOHTYD.

CBOOOIHBIC HE3aTYXAIOIIUE KOJICOAHMSI.

CBoOoaHbIC 3aTyXaromuye KojaeoaHusl.

BonHoBbIE MponieccHl.

DIEeKTPOMAarHUTHbIE BOJHBI.

DHeprust NEKTPOMATHUTHBIX BOJIH.

CBeTOBBIE BOJIHBI.

WurepdepeHims cBeTOBbIX BOJIH. KOrepeHTHOCTD U e oCyIlecTBICHHUE.
Hudpakmus ceera. [punun ['oitrenca-Openens. Meton 300 OpeHes..
Hudpakius Ha KPyriioM OTBEPCTUH U JHCKE.

dotorpdexr.

Macca u umiynsc poTtoHa. /[BolicTBEHHAs TPUPO/a CBETA.
JIBoiicTBeHHAs KOPIYCKYJISIPHO-BOJIHOBAsI MPUPOJa MUKPOOOBEKTOB.
BeposTHOCTHBIM cMBbICIT BOJIH e bpois.

CoOTHOILIEHHE HEONTPENETEHHOCTEM.

Vpasuenue lllpenunrepa.

TyHHenbHbIN dGDEKT.

AToM Bogopoa.

MexaHu4ecKkuii 1 MarHUTHBIM MOMEHTBI 3JIEKTPOHA B aTOME.

[TpuHIHIT TOKIECTBEHHOCTH MUKPOYACTHII. BO30HBI U ()ePMUOHBI.
[TonsiTHE O KBAHTOBBIX cTaTUCTUKaX bo3ze-DiiHmrelina u @epmu-Jupaka.
DNEKTPOHHO-/IBIPOYHOM Mepexo.

OCHOBHBIE CBOICTBA U CTPOEHHUE AJIpa.

DHeprusi CBA3M SEp.

SlnepHble cubl.

S nepnsle peakunu. LlenHoM npouece aeneHus saaep.

TepmosiiepHble peakuu.

PagnoakTBHOCTB.

IIpumepsl THNIOBBIX 3a/1a4:

1. 3aBucUMOCTh TPOUJCHHOTO TEJIOM NyTH S OT BpeMeHH t maercs ypaBHeHHEM S=At-
Bt2+Ct3, rae A=10mM/c, B=15 M/CZ, C=5m/c>. Haiitu: 1) 3aBUCUMOCTH MOZYJISI CKOPOCTH U
YCKOpEHUsI OT BPEMEHH; 2) MyTh, CKOPOCTh U YCKOPEHHE Tella yepe3 3 C Mmociie Hayalna

JABUXXCHUA.

2. Kamenpb 6GpolieH noj yrioM K ropusoHty a=30° ¢ HadyanbHOM ckopocThio 20 M/c. Kakoe
BpeMsi KaMeHb OyJleT HaXOAuThCs B Bo3ayxe? Ha kakyio BBICOTY MOJHUMETCS, HA KaKOM

paccTOSHUU OT MecTa OpocaHus yNaaeT Ha 3eMIIto?
3. MaxoBuk Bpamaercs ¢ yriaoBoit ckopoctbio 180 06/mMuH. C HEKOTOPOTO MOMEHTA

BPEMEHH OH Hauall TOPMO3HTECS C YITIOBBIM yCKOpeHHeM 3 paj/c’. Uepes Kakoe BpeMs OH

octanoButcs? Kakoe uncio 000poTOB OH MpU ATOM COBEPIIUT

4. K Tpocy mopasemieH rpy3 Maccoit 5 kr. KakoBa cuila HaTsyKeHHMsI Tpoca, €ClId TPOC C

2
TPy30M ITOJHUMAETCS C yCKopeHHeM 2 M/c”? OmycKaeTcsi ¢ TeM )K€ YCKOPEHHEM?
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JlBe rupu ¢ MaccamMu 2 KT U 3 KI' COeIMHEHBI HUTBHIO U MEPeKUHYTHI uepe3 Oiok. Haiitu
YCKOpPEHHUE, C KOTOPHIM JABIMXKYTCSI TUPH M CUJy HaTSOHKEHHS HUTH. TpeHHeM U Maccoi
O50Ka peHedpeys.

Teno maccoit 4 Kr U3 COCTOSHHUS MOKOSI HAYMHAET CKOJIB3UThH MO HAKIOHHOM IIIOCKOCTH
BbicoTOM 0.5 M M JyIMHOM 1 M M NPOXOAUT K OCHOBAHMIO HAKJIOHHOM IIJIOCKOCTU CO
ckopocThio 2,5 wm/c. Haiftu ko3pduuueHt TpeHus Tena O MIOCKOCTh U KOJIUYECTBO
TEIJIOTHI, OJIYYEHHOU MPU TPEHUH.

[ap maccoit 1.5 kr karurca 0e3 CKOJNBXKEHHsS MO TOPU3OHTAIBHON IUIOCKOCTH CO
CKOpOCThIO 5 M/c OrnpenenuTh KWHETUYECKYIO SHEPTHUIO Iapa.

N3 opynust maccoii 5 T BeuietaeT cHapsia Maccor 100 kr. Kunetudeckasi sHeprusi cHapsiga
npu BeuieTe 7,5 M/[x. Kakyro KHHETHYECKYIO SJHEPTHIO IPUOOPETACT OPYIUE BCICICTBUE
ornaun? [Ipu Kakoil CKOPOCTH IBHXKEHHUS PEISITUBUCTCKOE COKpAIIeHHE  JJIUHBI
JBHKyLIerocs teaa coctaBut 30%.

KakoBa cuia naBneHuss Ha OOKOBYIO IOBEPXHOCTh UWJIMHIPHUYECKOTO pe3epByapa
paanycoM 2 M U BBICOTOM 5 M, 3armotHeHHOTO O6eH3uHoM? [lnoTHOCTE 6eH3uHa 700 Kr/m®.
B Gamrone Haxomurcs ra3 npu temmneparype 17 °C. Bo CKONBKO pa3 yMEHBIIUTCS
naBjieHue rasa, eciu 40% ero BbIieT U3 OalUIOHA, a TeMeparypa nouusurtcs Ha 10 °C?
Onpenenure Hanboliee BEPOATHYIO CKOPOCTh MOJIEKYJ Ta3a, MIIOTHOCTh KOTOPOTO MpHU
nasnenuu p=40klla cocrasut 0,3 Skr/v’.

B 3akpeiTom cocyzne BMectuMocTbio V=5 1 mop nasienuem p=100 klla mHaxoautcs a3orT.
Onpenenure, Kakoe KOJIMYECTBO TEIUIOTHI HAI0 COOOMIMTH a30Ty, YTOOBI MOBBICUTH

JIaBJIEHUE B COCY/JIE B JIBa pa3a.
WneanvHas TernoBas MamuHa KapHo coBepiaer 3a ogus nuki padory A = 2,94 x/Ix u
OTJIaeT 3a IMKJ XOJOIUIBHUKY KOJTHMIecTBO TerioThl Q; = 13,4 xJIx. Haiitu K.1w.11.
MAalINHBI.

Macca m = 10 r kucnopoaa HarpeBaercs ot Temnepatypsl T1 = 323 K no temneparypsl
T, = 423 K. Hailtu wusMeHeHwe »>HTponud AS, eclu HarpeBaHHE IPOUCXOIUT
n3obapuyecku. J[Ba ToueuHbIX 3aps]a, HAXOAACh B BO3JyXe, Ha paccTosHuu 20 cM Apyr
OT Jpyra, B3aUMOJEUCTBYIOT C HEKOTOpoM cuiod. Ha kakoM paccCTOSTHUM HYKHO
MMOMECTHUTH ITH 3apsbl B Macje, YTOOBI MOJYIUTh Ty KE€ CHUITY B3aUMOJICUCTBUS
Onpenenure NMOTOK @Pp BEKTOpa HANPSIKEHHOCTH JJIEKTPOCTATUYECKOTO TOJIA Yepe3
cheprUecKyr0 TOBEPXHOCTh, OXBATHIBAIONIYI0 To4YedHbIe 3apsabl Q1 = 5 uKn u Q, = -2
HKi1. HailTn moTeHnman TOuku mosisi, Haxojsuencs Ha pacctosHud 10 cM oT neHTtpa
3apsKEHHOTO 11apa paguycoM 1 cM, eciu moteHyan mapa pasex 300 B.

B kakux mpegenax MOXET HM3MEHATHCS EMKOCTb CHUCTEMBI, COCTOSIIEH U3 JIBYX
KOHJIEHCATOPOB MEPEMEHHON €MKOCTH, €CJTU €MKOCTh KaXKI0T0 U3 HUX u3MeHseTcs ot 10
0 450 n®? (or 5 nmo 900 nd) PaccmorpuTe ciydam napaiieNbHOro U
MOCJIEI0BATEIBHOIO COEIMHEHUS KOH/IEHCATOPOB.

Tok B IpOBOJHUKE MEHSETCSI CO BpeMeHeM 1o 3akoHy 1=4+2t, rne | — B ammnepax ut — B
cekyHaax. Kakoe KonMuecTBO 3JIEKTpUYECTBA MPOXOJUT Yepe3 IONEPEYyHOE CEUYEHHE
MpOBOJHUKA 32 Bpemsi t or 2 mo 6 cek? D.a.c. anemenTta ¢ = 6 B. Ilpu BHemHem
conpotuBiennd R = 1,1 Om tok B 1ienu | = 3 A. Haiitu nagenue norennuana Ur BHyTpu
AJIEMEHTa U €r0 CONPOTHUBJICHUE I

beckoHeyHO IMHHBIN MPOBOJ 00pa3yeT KPyroBOW BUTOK, KacaTENbHBINH K IMPOBOAY, IO
KoTopomy TedeT Tok |=5A. Haiitu paaguyc BuTka R, eciu Hamps»KeHHOCTh MarHUTHOTO
HOJs B LIEHTPE BUTKA /e, =41A/M. Mexny momocaMu MarHuTa CO3JaeTcsi OJHOPOIHOE
MarauTHoe nose ¢ uaaykiueir B=0,01 Tn. ITo nmpoBoay miuHON L=70cM, mOMeIeHHOMY
MEePHEHANKYIISIPHO K HAIMPaBJICHUIO MarHUTHOTO mojisi TedeT Tok 1=70 A. Haiitu cuny F,
JIEUCTBYIOLLYIO Ha IIPOBOI.

DONEeKTPOH, YCKOPEHHBIH pa3HOCThbi0 mnoreHiuanoB U=1kB, Bieraer B omHOpOaHOE
MarHuTHOE TI0JI€, HaIpaBJIE€HUE KOTOPOTO TNEPNEHAMKYJISIPHO K HAMpPaBICHUIO €ro
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nerxeHus. Muaykuus marautHoro nosga B=1,19 mTu. Haiitu paguyc R okpyxHOcTH, 110
KOTOPOM IBUKETCS AJIEKTPOH, epuo i oopamieHuss T 1 MOMEHT UMITyJIbCa 3JIEKTPOHA.

B onnoponnom marautHom nosie (B=0,1Ti) paBHoMepHO ¢ yactoToit N=10 ¢t Bpariaercs
pamka, conepskamas 1000 ButkoB. [Tnomanes pamku S=300 e Onpenenure MTHOBEHHOE
3nayenue DJIC MHIYKIMH, COOTBETCTBYIOIIEE YTy MOBOpoTa pamku B 30°.

B opHopomHoM MarHuTHOM mojie ¢ uHaykumed B=0,1 Tn naBmxkercs paBHOMEpPHO
NpOBOTHUK ¢ TOKOM AnuHOH L=10 cM. CKOpOCTh IBHMXXEHHs MPOBOAHUKA 15 M/cex u
HalpaBlieHa MEpPHEHAMKYISIPHO K  HAmpaBiICHUIO MarHuTHoro mois.  Haiitu
MHAYLUpOBaHyto B poBoaHuke J./1.C.

14 o
KakoBa ckopocTh cBeTa B Boje, eciu pu yactote 4,4+ 107" ' qyiimHa BoJIHBI B HEH paBHA

0,51 Mmxm?

Ha MBUIbHYIO IUIEHKY TafaeT Oenblii ceer mox yriioM 30° K MOBEpXHOCTH IUIEHKH. [Ipu
KaKOil HaMEHBIIeH TOJIIMHE TUIEHKNA OTPAKEHHBIH CBET OYAET OKpAaIleH B XKENTHIH [[BET
(A=600u1Mm)? IToka3zaTensb IpesoOMIICHUS MBUIBHON BOABI - 1,33.

Ha mudpakumonnyo pemerky HOPMalbHO MagaeT MOHOXPOMATHYECKUH CBET C JITMHOMN
BoJIHBI A=600 HM. OnpenenuTe HanOOIBIINHI MOPAIOK CIIEKTPA, TOTYISHHBIA C TIOMOIIBIO

9TOM PEIETKH, €CITH €€ MOCTOSIHHAs =2 MKM.

[lpy mpoxokIeHHWH CcBeTa B HEKOTOPOM BEIIECTBE IYTH X €ro HWHTCHCHUBHOCTH
yMeHbIIMIach B 3 pasza. Onpenenure, BO CKOJIBKO Pa3 YMEHBIIUTCS HHTEHCUBHOCTD CBETa
IPY IPOXOKICHUU UM MYTH 2X.

[Tox KaKUM yIrJIOM K TOPU30HTY JTOJDKHO HaxoauThesi CONHIIE, YTOOBI CBET, OTPAKCHHBIN
OT [TIOBEPXHOCTHU 03€pa, ObLIT MMOJIHOCTHIO MOJSPU30BAH?

Onpenenute, BO CKOJBKO pa3 HEOOXOJMMO YMEHBIIUTh TEPMOJIMHAMHYCCKYIO
TEMIIepaTypy YepHOTo Tela, 9YTOOBI ero YHepreTHYecKasl CBETUMOCTh R, ociabunace B 16
pa3. C kako# JUIMHOW BOJIHBI CIICAYET HAIPABUTh CBET Ha MMOBEPXHOCTh BEIIECTBA, YTOOBI
MaKCHMaJbHasl CKOPOCTh BBUICTAOIINX IEKTPOoHOB Oblia 2000 kM/C? KpacHas rpanuia
doTtoaddekra s qanHOrO BemecTBa — 690HM.

[IpoToH aBMXKETCS B OJHOPOJHOM MAarHUTHOM mojie ¢ uHAykuued B=15 mTn mno
OKpyxHOCTH paguycom R=1,4m. Onpenenure anuny BoiHbI A€ bpoiins 1ig nporoxa.

Omnpenennte OTHOLIEHWE HEONPEAEICHHOCTEH CKOPOCTH DIJIEKTPOHA, €CIH  €ro
KOOPJIMHATA YCTAHOBJIEHA C TOYHOCTBIO J10 10°m, 1 meUTHHKE Maccoit m=10""kr, ecim ee

KOOpJIMHATa YCTaHOBJIEHA C TAKOM K€ TOUHOCTHIO.

Uemy paBHa pa3HOCTb DSHEPIUA MEXIy 4YETBEPTHIM U BTOPBIM HHEPreTHUECKUMHU
YPOBHSIMU KBAaHTOBOT'O OCLIMJLIATOpA?

Onpenenure sHepruto (POTOHA, HCIYCKAEMOrO IpU MEPEeXo/ie AUIEKTpPOHa B aTroMme
BOZIOPOJia C TPETHETO DHEPrETHUUECKOTO YPOBHS Ha BTOPOM.

KakoBbI BO3MOXHBIC 3HaUeHHs | 1 M| U1 T7IaBHOTO KBaHTOBOTO yncia N=5?
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