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1. Heap, 321a44 ¥ IVIAHUPYEMbIe Pe3yJIbTAThl 00y4eHH sl 0 IUCHUIINHE

Henpto ocBoeHust nUCHUTUIHHBI «DU3KKa» SBISETCS CO3MaHUE Y OOydYaIOIUXCS OCHOB
JIOCTATOYHO IIMUPOKON TEOPETUYECKOW TMOATOTOBKM B 007acTH (U3HWKH, TO3BOJISIONMIEH
OpUEHTUPOBATLCS B MOTOKE HAYYHOW W TEXHUYECKOW HHQPOpPMAIMM U OOECIEeUMBAOIICH WM
BO3MO>XHOCTh HCIIOJIb30BAHUS HOBBIX (DU3MUECKHUX MPUHIUIIOB B T€X 00JIACTAX, B KOTOPBIX OHU
CIIEUUATTU3UPYIOTCS.

3amayaMy JUCIUIUIMHBL SABIISIOTCS: U3yYEHHE OCHOBHBIX (PU3MUECKUX SIBJICHHUIA;

oBiIaJicHNE (DYHIAMEHTATBHBIMU MOHSATUSMHU, 3aKOHAMU M TEOPUSMHU (PU3UKH, a TaKKe
MeToJIaMU (PU3UYECKOTO UCCIIEI0BAHUS;

OBJIQJICHME TpHUEMaMU M METOJAMHM PEIICHHs] KOHKPETHBIX 3alad M3 Pa3IMYHBIX
obnacreit Hpu3uKy;

dbopMUpOBaHNE HABLIKOB MPOBEACHUS (DPU3UUECKOTO AKCIEPHUMEHTA, YMEHHUS BBIICIUTH
KOHKpEeTHOEe (PM3UYECKOe COIepKaHKE B MPUKIAIHBIX 3a7jauax OyayIiei qesTelIbHOCTH

KowMmmereHImu 1 MHANKATOPBI, (HOPMUPYEMBIE ¥ 00yUYaIOIIUXCS:

KOII U HAUMCHOBAHUEC KOMIICTCHIIUN KOII U HAMMCHOBAHUC HHAWKATOPa

OIIK-1 — CriocoOeH pemiath THIIOBBIC
3aaun npodeccuoHaIbHON
JeSITETTHbHOCTH HAa OCHOBE 3HAHHIA
OCHOBHBIX 3aKOHOB MaTeMaTHYCCKUX,
€CTECTBCHHOHAYYHBIX H
o0menpoQecCHOHATBHBIX TUCITUTUINH C
NpUMEHEHHEM HH()OPMaIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA

OIIK-1.2 — JlemoHCTpHpYET 3HAHUSA
IIOJIOKEHUH, 3aKOHOB U METOJI0B €CTECTBEHHBIX
HayK

2. Mecto aucunminabl B ctpykrype OIl

Juctumimaa @u3nka OTHOCHTCSA K 00s3aTeIhbHOM 4YacTH Y4YeOHOro IUIaHa 110
HanpaneHuto noaroroBku 35.03.08 BoaHbie Onopecypcsl U akBaKyIbTypa.

Jl1s 0cBOEHUS TUCIUIUIMHBI 00yYaroIIUNiCs JODKEH:

3HaTh: OCHOBHbIE (U3MYECKHE 3aKOHBI B O0JIACTM MEXaHWKH, TEePMOIAMHAMUKH,
AIIEKTPUYECTBA U MarHETU3Ma, ONTHKH, aTOMHOU M SJIEPHON (DUBHKH;

YMETh: IPUMEHSITh MaTEeMaTHUECKUE METO/IbI JJIsl PELICHUsT PU3NUECKUX 3a1a4;

BJIa/IETh: OCHOBHBIMU METOAAMH TE€OPETHUYECKOTO U IKCIEPUMEHTAILHOTO HUCCIIEeI0OBAHUS
IIPU BBITIOJTHEHUH Ta0OPATOPHBIX PaboT.

[TpenmecTByronye IMCUUIUIHMHBL (MOAyH), npaktuku, HUP, ap.  Her
[Hocnenyromue aucuuniauHsl (Moayian), npaktuku, HUP, np. TUA

3. CTpykTypa u coaepkaHue JUCUUILUITUHBI
3.1. CTpyKTypa QM CHUTIIAHBI

Jnst ounoii popmbl 00yUeHus1

Bun yuebHoit paboTbl Bcero | Bceero | Cemectp
3E 4acoB 1
OBIIAA TPYAOEMKOCTDH ANCHUIIJIIMHBI 7 252 252
KOHTAKTHAS PABOTA* - 106 106
AYJUTOPHAS PABOTA 2,32 84 84
Jlexnun 0,94 34 34
[IpakTdeckue (CeMUHAPCKUE) 3aHATUS 0,94 34 34




JIaGopatopHbie pabOThI 0,44 16 16
CAMOCTOSTEJIBHASI PABOTA OBYYAIOIIETI'OCA 4,68 168 168
[IpopaboTka yuebHOrO MaTepuaia 3,68 132 132
KypcoBoii npoekT - - -
Kypcosas pabora - - -
[ToaroroBka K MpoMeKyTOUHOM aTTeCTAlluU 1 36 36
[IpomesxyTouHas aTTecTalus: C)

3.2. Conepxxanue IUCHUIUVIMHBI, CTPYKTYPHMPOBAHHOE IO pas3jaejaMm W BHAAM

3aHATHH
Paznensl Pacnpenenenue ®opmbl 1 | HIEKCHI MHIUKATOPOB
JIUCIIATIINHEI a TPYJIOEMKOCTHU BUT (bopMUpPyEMBIX
§ 110 BHJIaM y4eOHOii paboTel KOHTPOJIS KOMITIETEHIINH
] ~ O : O
Tl ElE| B G
Paznern 1: 38 6 6 6 20 TK1 OIIK-1.2-3
duznueckue OIIK-1.2-Y
OCHOBBEI OIIK-1.2-B
KJIaCCHYECKOU

MEXaHUKHU
Pazgen 2: (44) (6) 2 8(6) 30 TK1 OIIK-1.2-3
MounexkynspHas OIIK-1.2-Y
duszuka u OIIK-1.2-B

TEpMOJIMHAMUKA.

Pasgen 3: 63) 12) 4 8(12) 35 TK2 OIlK-1.2-3
DIEeKTPUYECTBO U OIIK-1.2-Y
Mar"eTHusM. OIIK-1.2-B
Paznen 4: OnTuka. 38) 6) 4 6) 22 TK3 OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
Paznexn 5: 33 4 4 25 TK3 OIIK-1.2-3
KBanroBas ¢uzuka OIIK-1.2-Y
OIIK-1.2-B
OKk3amMeH 36 36 oM OIIK-1.2-3
OIIK-1.2-yY
OIIK-1.2-B

Htoro 3a cemecTp 252 34 16 34 168

UTOI'O 252 34 16 34 168

3.3. Conepxanue IMCUMILTHHBI

Pasgen 1. dusnyeckne 0CHOBBI KJIACCHUYECKON MEXAHUKH

Tema 1. PasmepHocts. Cuctemsl enunui. Cucrema CH. CBoiicTBa MpOCTpaHCTBA U BPEMEHHU.
Cucremsl orcuera. Cuctemsl koopauHatr. MartepuanbHas Todka. llepememenue. Tpaekropus,




nyTb. CkopocTb. MrHOBeHHass W CpenHsAs CKOpocTb. YckopeHue. HopmanpHOoe n
TaHI'€HIIMAJIbHOE YCKOPEHUS. YTIJIOBas CKOPOCTh, YIJIOBOE YCKOPEHHUE.

Tema 2.MuepunansHble cucteMsl otcuera. Ilepssiii 3akoH HeroToHa. Bropoii 3akon HeioToHa.
Cuna. Macca. OcHOBHBIE CUJIBI B KJIacCMuecKoi MexaHuke. Tperuil 3akoH HproToHa.

Tema 3. Hmnynsc. 3ak0oH COXpaHEHHS HUMIyJbca. PaboTa CWIbl, MOIIHOCTH, JHEPTHS.
Kunernyeckas v noTeHIMagbHas SHEPTUU. 3aKOH COXPAHEHUS SHEPTUH.

MexaHuka TBEpIOTro Tea.

Paznen 2: MonekyssipHas Gpu3HuKa ¥ TepMOINHAMUKA.

Tema 1. OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOM TEOpHH.
MonekynsipHOKMHETHUECKUA CMBICI  JaBJIGHUS M TemmepaTypel. TepmMoauHaMUYecKHe
COCTOSIHUSL M Ipouecchl. TepMonnHaMU4ecKoe paBHOBecHe. PaBHOBECHbIE M HEPAaBHOBECHBIE
npoueccsl. Maeanbuslii ra3. Ypasaenue Menzeneesa-KnaneinpoHa.

Tema 2. IlIpomeccet B wumeansHoM Traze (M3oTepMuueckuii, HW30XOPHBIA, W300apHBIH,
annabaTuyeckuii mpouecc). BHyTpennss sueprus. Pabora u teriora.

Tewma 3. [lepBoe Hauano TepmoarHAMHUKH. TermoeMkocTs. CTeneHu cBOOOABI U TETIOEMKOCTh
uaeansHoro rasa. [lpusenénnas Temnora; reopeMa Knaysuyca ans o0paTuMoro u HeoOpaTUMOro
KpyroBbIx npoiieccoB. Termnoseie mamuubl. [{ukn KapHo.

Paszien 3: DOeKTpUYECTBO U MAarHETHU3M.

Tema 1. Dnexktpuueckuil 3apsii, ero cBoictBa. 3akoH Kysona. DnexTpocraTHueckoe IoJle,
CWJIOBbIE JIMHUM, HAIPSHKEHHOCTb, NMPUHLIMI cyneprno3uiuu. [IoTok BekTopa HanpsKEHHOCTH.
Teopema T'aycca._. [loTeHuman, pa3HOCTb NMOTEHLIMAIOB, SKBUIIOTEHIMAIBHBIE MOBEPXHOCTH.
CBsi3p MEXIly HaNpsOHKEHHOCTBIO M NOTeHUManoM. Juanextpuxu. IlonspHble W HeNossipHbIE
JUDJIEKTPUKN. JIMINEKTpUYECKUE BOCIIPUMMYHABOCTD Y IPOHULIAEMOCTb.

Tema 2. Cuna TOKa, IMJIOTHOCTh TOKA, MEXAHU3M IMPOBOJUMOCTH METaLUIOB. 3akoH Oma i
OJIHOPOJHOIO YydYacTKa LENH, CONPOTHBIICHHE, 3aBUCUMOCTb COIPOTUBIIEHHS METAJLIOB OT
Temnepatypsbl, 3akoH [xoyins-Jlenna. Ctoponnue cwibl. IJ[C. 3akon Oma 1711 HEOAHOPOIHOTO
y4acTKa LEIu.

Tewma 3. MaruuTHoe nojie. DJIEKTPOMAarHuTHasi MHyKIUs. MarHuTHbIE CBOMCTBA BEILIECTBA.
Tema 4. OcHoBbI TeOpuK MakcBesuia Ui 3JIEKTPOMAarHuTHOTO OIS DJIEKTPOMATHUTHBIE BOJIHBI
Paznien 4: Onrtuka.

Tema 1. TlapmoHmyeckue KoJeOaHUS, HMX XapaKTEPUCTUKU. YPAaBHEHHE T'apMOHUYECKHUX
KosiebaHni. MexaHndeckue U 3J1eKTPOMarHUTHbIE TapMOHUUYECKUE KojeOaHMsl, TapMOHUYECKHE
OCLMJUISITOPBI.

Tema 2. Bonubl. YpaBHeHnue Oeryiiei BoaHbl. BoaHOBoe ypaBHEHHE.

Tema 3. Uarepdepennust BosH. CTOSYNE BOJTHBI.

Tema 4. Tudpaxnus. Audpaxnust Ha menu. JudpakunonHas penierka.

Paznen 5: Kpantoas ¢usuka

Tema 1. ®otorddext. Macca u umnynsc potona. KopmyckyisspHO-BOIHOBOM Tyaanu3M CBOWCTB
BemlecTBa. Bonnbl ne bpoiing. CootHomenune HeompeneneHHOCTed. BonHoBas dyHKIus U ee
cBoricTBa. O6miee ypaBuenue llpenunrepa.

Tema 2. Monenu aroma Tomcona u Pesepdopna, nuneddarsiii ciektp atomoB. I[loctynats
bopa, cniektp aroma Bonopoaa no bopy. Ctpoenue atoma. CtpoeHne aToMHOro siipa. EnnHuiel
MU3MEpPEHMS PaAMOaKTUBHOCTH. Peakumu spaepHoro pacnaga. TepMmosimepHble peakuuu. Bunabl
PaaNOAKTUBHOIO U3IIyYEHUS.

3.4. TemaTn4yecKknil IJIaH NPAKTHYECKUX 3AHATUI

Howmep pa3znena

i TeMbl TPaKTUYECKUX 3aHATHI




Pa3pnen 1: ®usnueckue
OCHOBEI KJIACCHYECKOI

Pemwenne 3agau no teme: «®PU3MUECKHE OCHOBBI KIIACCHYECKOU
MexaHUKW»: OCHOBBI KMHEMATHUKH. /luHaMKMKa MaTepHUaabHON TOUKH
U TIOCTYIATEeNBbHOTO JBM)KEHHUS TBepAoro tena. Pabora u sHeprus.
3aKOHBI COXpaHeHus. MexaHuKa TBEPIOro Teja.

MEXaHUKH
Pasen 2: Pemenue 3a;[aqM mo teme: «MonekynsapHas ~(u3NKa |
MoexysipHas TEPMOJIUHAMUKA»: MOJIEKYJIIPHO - KHHETUYECKasl TEOPHS UICATbHBIX
buzuka i ra3oB. OcHOBbI TepMoauHaMuKH. TeroBeie MamuHbl. [{ukin Kapho.
TEPMOJIMHAMMKA.
Pemenue 3agau mno teme: «DJIEKTPUYECTBO M MArHETU3M». 3aKOH
Kynona. HanpsokeHHOCTh M TOTEHIUAN 3JIEKTPOCTATUYECKOTO ITOJIS.
Huonexrpuku. Teopema l'aycca miis 3JIeKTPOCTaTUYECKOIO IIOJIS B
BaKyyM€ U B JuIJNEeKTpUKe. [IpOBOIHHMKM B 3JIEKTPOCTATHYECKOM
Paspnen 3: none. DHeprus  3neKkTpocTatudeckoro  mois.  [locTosHHBIM
DIEKTPUYECTBO U JJEKTPUYECKUN TOK. OJEKTPOABMXKYIAs CHJIAa U HaIpsDKEHHE.
MarHeTusm

3aKOHBI MOCTOSIHHOTO TOKA". MarHuTHoe moJje. DJIEKTpOMarHuTHast
WHIYKIUs. MarnutHele cBoWcTBa BemecTBa. OCHOBBI  TEOpHUH
MakcBemia st 3J€KTPOMArHUTHOTO MOJS  DJIEKTPOMAarHUTHBIE
BOJIHEL.

Paznen 4: Onruka.

Pemenue 3amau nmo teme "Onrtuka": VYpaBHEHHE TapMOHMUYECKHUX
KoJieOaHui. MexaHndeckue M 3JIEKTPOMArHUTHbIE TapMOHHUYECKHUE
KoleOaHusl, TapMOHUYECKHWE  OCHWIUIATOpBL.  MHTepdepeHmms.

Judpakmus.

Pa3nen 5: KBanroBas
¢duzuka

Pemenue 3amau o teme "KBantoBas ¢usukay»: KBantoBas mpupoaa
m3nydeHus. Dotornexkrpudeckuii  dpdexr. Dddexr KommroHa.
Teopus aroma BojgopoAa. JIEMEHThl KBAaHTOBOM MEXaHUKH.
DOnemMeHTHl (U3UKH aTOMOB U MOJIEKYIL.

3.5. TemaTnuyeckuii IJIaH JJadOPATOPHBIX padoT

Howmep
paszena
JUCHUITIIMHBI

Tembl 1a00OpaTOPHBIX pabOT

Pazgen 1:
duznyeckue
OCHOBBI
KJIAaCCUYECKOM
MEXaHUKHA

BeinonmHenne  1abopaTopHBIX — padoT:
Mammna AtByna, OnpeneneHne CpeHe CHITbI CONPOTUBIICHUS TPYHTA TPU
3a0MBaHUU CBaW.

I/I3MepeHHe JIMHEMHBIX BCJINYHH,

Paznen 2:
MonekynsapHa
s pusuka u
TEPMOINHAMHI

Boinonnenue naboparopHbix padotr: OmpeneneHue OTHOLICHUS MOJISIPHBIX
TETJIOEMKOCTE! Ta3a METO/I0M auadaTHIECKOTO PACHIMPEHHUS.




Brimonnenue nabopatopHbix padot: OnpeneneHne OTHOLICHUS 3apsia
3JIEKTPOHA K €ro Macce MeToA0M MarHerpoHa. Cuiia TOKa M HalpspKEHUE IpU
NapajuIeIbHOM M IIOCJIEIOBATEIbHOM  COCJUHEHUU  COINPOTUBIICHUM.
[logrotoBka W MpPOBEACHHE HU3MEPEHHM C IOMOIIBID MYJIBTUMETPA;.
DneKTpou3MepHTeIbHbIE PUOOPHI U U3MepeHus; JIMHeHHbIe IeKTpHYECKUe
LENHA TOCTOSHHOTO TOKa; OKCIEPUMEHTAJbHOE ONpE/EJICHUE IapaMeTpoB
2JIEMEHTOB LENEHl NEPEMEHHOr0 TOKa; DJIEKTpUUYEecKas LENb IMEPEMEHHOIO
TOKa C MOCJEAOBATEIIbHBIM COCJUHEHUEM D3JIEMEHTOB; DJEKTpUYECKas LeNb
IIEPEMEHHOI0 TOKA C Iapajule]IbHBIM COEAUMHEHUEM DJIEMEHTOB; M3ydeHue
3akoHOB Kupxroda; IlocnemoBarenbHoe U mapamielbHOE COEAUHEHUE
KoHJleHcaTopoB. OnpeneneHrne ropu30HTAIBHONW COCTaBIIAIONICH MarHUTHOTO
nonst 3emun; OrnpenelieHHEe OTHOLIEHUsS 3apsia 3JEKTPOHAa K €ro macce
METOJIOM MarHeTpoHa; 3akoH Awmrepa: B3aUMOJACHCTBHE MapaleIbHBIX
TokoB; IlocmenoBaTenbHOE W MApaJUIENIbHOE  COECAUMHEHHE  KaTyIIEeK
HMHIYKTUBHOCTH.

Paznen 3:
DNeKTpUYeCT
BO U
MarHeTU3M

Brimonnenue nabopatopubix pabot: Omnpenenenue paanyca KPUBU3HBI JIMH3bI
¢ momomplo Koser; Herorona, OmpeneneHue [UIMHBI BOJHBI C MOMOIIBIO
30HHOU IIJTaCTUHKU, Onpe,ueneHI/Ie JJINHBI BOJIHBI C IIOMOIIIBIO
TU(HPaKIIMOHHON PEIIeTKH.

Paznen 4:
Onruka

3.6. KypcoBoii npoekT /KypcoBasi padora
JlaHHBIN BUA pabOThl HE MPEAYCMOTPEH YUEOHBIM IJIAHOM.

4. OueHnBaHue pe3yJabTATOB 00y4eHHUS
OneHuBaHue pe3ylbTaTOB OOYYEHHs M0 JUCLUIUIMHE OCYILECTBIIETCS B paMKax

TEKYIEro KOHTPOJIS W MPOMEKYTOYHOW aTTECTAIMH, MPOBOAUMBIX MO OaNIbHO-PEUTHHTOBOM
cucteme (bPC).

[IIkasa OLIEHKH Pe3yJIbTaTOB O0YUYEHHUs 110 AUCLUIUIHHE:

YpoBeHb chOpMUPOBAaHHOCTH
WHJIWKATOpa KOMIETEHIIUU
N N Hwuxe N
Bricokuit | Cpennuit Husknit
3aruanu- CpCaHEro
Kon Kon pOBaHHbIE ot 85 10 100 ot 70 1o 84 | ot 55 10 69 | oT 0 10 54
KOMIIe- | HHJUKaTopa pe3yabTaThl
[IIkxaa onieHMBaHUs
TEHLIUU | KOMIETEHUIUHU 00y4eHus 1o
HCLUTLIAH HEYI0B-
AUCIMILTHHE YAOBIIET- YA
OTJINYHO XOPpOIIIO JIETBOPH-
BOPUTEIHHO
TEJIHHO
3a4TE€HO HE 3aUTEHO
3HATh:
OCHOBHBIE 3Haer oc- | 3HAET oc- [Tnoxo YpoBeHb
dbuznveckue HOBHBIC HOBHBIE | 3HaeT Gu- | 3HAHHUMH
SIBJICHUS 1 buzmnye- buzmnye- suueckue | HUXKE Tpe-
OIIK- OIIK-1.2 3aKOHBI; OC- CKHUE 33KO- | CKHE 3aKO- | 33K0HBI, Oyemoro
1 HOBHBIE HBI, HE JI0- | HBL IPH | nonyckaer | YPOBHA,
¢dbuznueckue Be- | IycKaer OTBETE MHOKE- JI0IyCKa-
JIMYMHBL M KOH- | OMIMOOK. | MOXET JI0- | pno oo | €T rpy?me
CTaHTBI, UX OyCTUTE | oo oo | OLIMOKH
onpeieJIeHUE 1 HECKOJIbKO




€IMHULIBI U3Me- HerpyObIX 00K
peHUS; OIHUOO0K
YMETh:
[emon- Hemon- | Yactuuno | Ilpu pe-
CTpUPYET | CTpHUpYET JIEMOH- HICHUU
yMeHHe yMeHHE CTpPUPYET | THUIIOBBIX
TpuMe- TpUMe- yMCHHE 3ajad He
HSTh HSTh puMe- JIEMOH-
¢duzuue- ¢buznue- HATh CTpUpYET
CKHeE 3aKO- | CKHe 3aKko- | (usuue- | chopmu-
HBI JUIA HBI JUISL | CKHE 3aKO- | POBaHH O€
pelIeHUs | pelICHHS HBI JTSI YMCHHE
MPUMEHSTh GU- | 3a7ad Teo- | 3a7ad TeO- | PEIeHUs npuMe-
3HKO- peTuue- peTuue- | 3aaa4 T€o- | HATH PU-
MaTemMaTHue- CKOTO, CKOTO, peTuue- | 3UYECKue
CKHE€ METO/IbI SKCIIEPHU- | SKCIEpH- CKOTO , 3aKOHBI
JUTSL PETICHUS MEHTAT MEHTQJIb- | O3KCIEpH- VTS pe-
3a/1a4 B BHOTO H HOTO U MEHTJI | IIEHUS 3a-
npodecCuoHanb | MPUKIAN- | TPUKIAT- BHOTO H Jad Teo-
HOI 00JacTH ¢ HOTO Xa- HOTO Xa- | TMPHUKIag- | peTude-
MIPUMEHEHUEM pakrepa, pakrepa, HOTO Xa- CKOTO ,
CTaHIAPTHBIX | HE JIOMyC- | periaer pakTepa, | JKCIEpH-
MPOTPaMMHBIX | KAaeT OIIM- | THUIOBBIE perraer MEHTAJI
CPE/CTB; 00K 3a/la4il ¢ | THUIOBBIE BHOTO U
MUHU- 3aJ]auMl,HO | TIPUKJIA]-
MaJbHBIM | JIONTyCKAeT | HOTO Xa-
1 o1mu0- MHOT'O pakrepa,
KamMu OmuOOK. | JIOMyCKa-
3ananus | eT rpyobie
BBITMIOJIHE- | OMIMOKH
HBI HE B
MIOJTHOM
o0beMme.
BIIQJIETh:
[Tpone- ITpone- Nwmeercs He npo-
MOHCTPU | MOHCTPH- MUHHU- JIEMOH-
pPOBaHbI pPOBaHbBI MaJbHBIN cTpUp
HaBBIKU 0a3oBbIe Ha0Oop OBAHBI 6a-
HABBIKAMH HIC- BBITIOJIHE- | HaBBIKU HABBIKOB 30BBIE
MOJIb30BaHUS HUS QU3H- | BBINOJNHE- | BBIIONHE- | gapricn
OCHOBHBIX 00- YeckuX | Hus Qusu- | HuA QusM- | oo oo
mepU3nYecKux | SKCIepu- YEeCKUX YEeCKUX wust -
3aKOHOB U MEHTOB , | OKCNEpH- | OKCHEPH- | ..o
IIPUHIUIIOB, 00paboT- | MEHTOB, MEHTOB,
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TOB. HBIMU MHOTI'O TOB, 0O~
OmMOKaMu | OIMUOOK. | IYIIEHBI
rpyobie

OILIMOKH.




OueHo4HblE MaTepHaibl Ul TPOBEACHHS TEKYIIEro KOHTPOJS W IPOMEKYTOYHOM
aTTecTalnuu npuBeaeHs! B [lpunoxennu k pabodeil mporpaMme TUCIMITIIHHEIL.

[ToHBIN KOMIUTIEKT 3a/laHUH ¥ MaTepPHAIOB, HEOOXOIMMBIX JUIS OLICHUBAHHS PE3YJIbTATOB
o0yueHHs 10 JUCLHUIUIMHE, XpaHUTCA Ha Kadeape pa3padoT4uKa.

5. YueOHO-MeTOMMYeCKOE U MH(POPMALIMOHHOE 00ecTiedeHHe JUCIUIITHHBI
5.1. YueOHO-MeTOANYECKOE O0ecneYeHne

5.1.1. OcHoBHas nuTepaTypa

1. CaBenbeB, . B. Kypc obmieit ¢usuxku. B 3 1. Tom 1. Mexanuka. MonexymsipHas
¢busuka : yueonuk s By3oB / M. B. CaBenseB. — 18-e u3a., crep. — Cankr-IletepOypr : Jlans,
2022. — 436 c. — ISBN 978-5-8114-9890-1. — TexkcT : 3nmeKTpoHHBIH // JIaHb : 3IEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/221120.

2. Cagenbes, U. B. Kypc o6meii ¢puzuku. B 3 1. Tom 2. DIEKTpUUECTBO U MAarHETH3M.
Bomnuel. OnTuka : yueObnoe nmocodue aiis By3oB / . B. CaBenbeB. — 16-¢ uzn., crep. — CaHKT-
[TetepOypr : Jlanb, 2022. — 500 c. — ISBN 978-5-8114-8926-8. — TekcT : 31eKTPOHHBII //
Jlans : anexTponHo-O6nbOMMOTEUHAs cuctema. — URL: https://e.lanbook.com/book/185339.

3. CaBenneB, 1. B. Kypc oOmeii ¢usuku : ydgeOHOe mocobme : B 3 Tomax / U. B.
CaenbeB. — 13-e uzn., crep. — Cankr-IlerepOypr : Jlanb, 2022 — Towm 3 : KBanToBas ontuka.
ArtomHas ¢usuka. Ousuka TBepaoro Tena. Guznka aTOMHOTO sipa U SJIEMEHTAPHBIX YaCTHIl —
2022. — 320 ¢c. — ISBN 978-5-8114-4598-1. — TekcT : anmekTpoHHbIH // JlaHb : 3IE€KTpOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/206909.

4. Kypc dusukn : yuebnoe nocodbue ansa Byzos / T. . Tpobumosa. - 16-e uza., crep. -
M. : Akanemus, 2008. - 560 c. : un. - (Beiciiee mpodeccronanpaoe oobpazoBanue). - ISBN 978-
5-7695-4956-4. - TekcT : HENOCPEICTBEHHBIN.

5.1.2.JlononHuTeNbHAS TUTEPATYpA

1. Kypc dusuku. 3agaun u pemenus : yueoHoe nocodue mis By3oB / T. Y. Tpodumona,
A. B. ®upcos. - 5-e u3zz., crep. - M. : Akanemus, 2012. - 592 c. - (Boiciiee npodeccrnoHaabHoe
obpazoBanue. bakanaBpuar). - ISBN 978-5-7695-9467-0. - TekcT : HemocpeACTBEHHBIH.

2. Kanamuukos, H. I1. ®usuka. MHTEpHET-TECTUpOBaHHE 0a30BbIX 3HAHHWH : yueOHOe
nocobue / H. I1. Kamamaukos, H. M. KoxxeBuukoB. — Cankt-IletepOypr : Jlans, 2022. — 160
c. — ISBN 978-5-8114-0925-9. — Texkcr : 3nekTpoHHbIi // JIaHb : 3IE€KTPOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/210263.

3. CoopuuEK 3a1a4 1o o0meMy Kypcy ¢usuku : coopHuk 3ana4 / B. C. BonbkeHITeH. -
3-e uzn., ucnp. u gor. - CII06. : Kawkasiii Mmup, 2003. - 328 ¢. - TekcT : HemocpeICTBEHHBIH.

4. ®usmka: 3aqavyHuK: B 2 yacTsx / coct. E. B. I'azeea [u ap.]. - Kazans : KI'DV. - 2022.
- URL: https://lib.kgeu.ru/. - Tekcr : snexkrponHsii. Yacts 1 : Mexanuka. MonekynspHas
¢uszuka. Dnexrpocraruka. [locrosHubI TOK. - 2022. - 133 c.

5. ®usuka: 3agavyHuk: B 2 yacTax / coct. E. B. I'azeeBa [u nap.]. - Kazanp : KI'DVY. - 2022.
- URL: https://lib.kgeu.ru/. - Tekcr : anexrponusiid. Yacts 2 : Maraerusm. OnTuka. KBantoBas
¢uzuka. Pusznka aToMa U aTOMHOTO siapa. - 2022. - 178 ¢.

6. OnTHKa: 1a00paToOpHbIA MpakTUKYM 1o aucuuruinie "®dusuka" / coct. : E. A. T'oHiox
[u np.]. - Kazans : KI'DQYVY, 2015. - 54 c.

7. DnexTpomarHeTusM: npakTukym / coct.: A.H. I'aBpunenko [u np.]. - Kazans : KI'DQY,
2022. - 61 c. - URL: https://lib.kgeu.ru/. - TeKCT : 2I€KTPOHHBIH.

8. 3yesa, Onbra CredanoHa. Pusuka : yaeobnoe mocobdbue / O. C. 3yeBa, B. JI. Maryxus,
0. @. 3yes. - Kazanp : KI'QVY. - 2019. - URL: https://lib.kgeu.ru/irbis64r plus/index.html. -



Texkct : osnekrtponHsli. Y. 1 : Mexanuka. MonekymspHas ¢(u3nka. DIEKTPOCTATHKA.
ITocrostausii Tok. - Kazans : KI'DY, 2019. - 313 c.

9.0nTHKa. DNeMEHTHl KBAaHTOBOW (PM3MKHU : METOAWYECKHE YKa3aHHUsS IO MOJITOTOBKE K
MPAKTUYECKUM 3aHATHSM JJIs CTYICHTOB SHEPreTHUECKUX CHEeIHalbHOCTeH OYHON (OpMBI
o0yuenus / coct. C. ®@. Mamanuuos. - Kazans : KI'QY, 2015. - 112 c.

10. 3aitnameBa, ['y3ens HakumoBHa. ®uszuka. COOpHUK 3amau [DIEKTPOHHBINA pecypce] :
yuebHo-MeToauueckoe nocobue / I'. H. 3aitnamesa, C.d. MananoH. - DIEeKTPOH. TEKCTOBbIE
nmad. - Kazans : KI'DY, 2015.-100c. ;

11. DOnexkTpuyecTBO W MarHeTU3M: METOJMYECKHE YKa3aHUS 110 IOATOTOBKE K
npakThudeckuM 3aHaTusM / cocT. C. ®@. Mananumon, E. B. llImunar. - Kazans : KIDYVY, 2014. - 97 c.

12. MexaHuKa U MOJIEKyJIApHast (PU3MKa: METOANYECKOE ITOCOOUE /ISl CAMOCTOATEIbHOM
pabotsl o auctummuHe @usnka / coct. C. @. Manamumon. — Kazans : KI'9VY, 2010. — 175 ¢

13. Manamuon C.®. DnexkrpuyectBo U MarHeTusM: Kypc neknuii no ¢usuke. — Kazanb:
Kazan. roc. snepr. yu-t, 2007. — 220 c.

14. Mexanuka. MonekynsapHas (u3uka: TeCTOBbIE 3aJaHHs JUId PYOEKHOTO KOHTPOJIS
3HaHuit mo muctmmuiae "®usuka" / E. B. I'azeeBa [u ap.]; pea. B. JI. Maryxun. - Kasanb:
KI'9Y, 2012 - 56 c.

15. DnexkTpuYecTBO U MarHEeTU3M: TECTOBBIC 3a/IaHUsl JIJIsl pyOeKHOTO KOHTPOJISI 3HAHUN
no auctuiuirHe "®du3uka" / E. B. INazeesa [u np.]; pen. B. JI. Maryxun. - Kazans: KI'DVY, 2013.
-Tlc.

16. ®usuka : mpaktukyM : B 2 yactax / O. C. 3yesa, P. P. Xycuyraunos, A. ®. Naiicun
[n ap.]. — Kazanp : KI'DY, 2023. Yacte 1 : Ousnueckue OCHOBBI MeXaHUKU. MoOJEKyJsipHas
¢u3uKa U TepMOAMHAMUKA. DJIeKTpocTaThkKa. [TocTOSHHBIN AnekTpuueckuit Tok. — 2023, — 257
c.

17. ®usuka : nmpaktukyM : B 2 yactax / O. C. 3yesa, P. P. Xycuyraunos, A. @. "aiicun
[1 np.]. — Kazanb : KI'DVY, 2023. Yacts 2 : Dnekrpomaruerusm. Konedanus u BoiHbl. BomHoBas
1 KBaHTOBas onTrka. OCHOBBI KBAHTOBOH M siiepHO (hm3ukn. — 2023. — 251 c.

5.2. UudpopmannoHHoe odecnevyeHmne

5.2.1. DneKTpOoHHbBIE U UHTEPHET-PECYPCHI
5.2.1. DneKkTpoHHbIE 1 UHTEPHET-PECYPCHI
1. Hucranmumonnsii kypc "®dwuszuka" Ha oOpazoBatenbHOU 1wiomaake LMS MOODLE
https://lms.kgeu.ru/enrol/index.php?id=12
2. Enunblii mopTan nHTepHeT-TeCTUpOBaHus B cepe oOpa3oBanus https://i-exam.ru/
https://mypage2.i-exam.ru/

5.2.2. IIpodeccuonanpubie 6a3bl JaHHBIX / TH(DOpMAITMOHHO-CITPAaBOYHBIC CHCTEMBI
1. EnnHOE OKHO J0CTyIa K 00pa3oBaTelbHBIM pecypcam http://window.edu.ru/
2. Poccuiickas HanmoHanbHast OndmnoTeka http://nlr.ru/
3. «KoncynpranT miroc» http://www.consultant.ru/

5.2.3. JIluneH3noHHoe W CBOOOJHO pacHpoCTpaHseMoe MporpaMMHOe obOecreueHue
JACTTUTUTAHBI
1. Windows 7 Ilpodeccuonanshas (Pro) Ilonp3oBaTenbckast omepamuonHas cuctema; 3A0
"CodrJlaitaTperin" No2011.25486 ot 28.11.2011 Heuncki. npaBo. beccpouno;
2. Bbpaysep Chrome Cucrema moucka uHpopManuu B cetd uHTEpHET, CBOOOIHAS JIMIICH3HS
Hewucki. mpaBo. beccpouHo;
3. LMS Moodle IT1O mist 3¢ pexTHBHOTO OHIAIH- B3aUMOACHUCTBUS MPETIOIaBaTeNsl U CTY/ICHTA;
CpoOoanas nunen3us Heuckit. mpaso. beccpouno.

6. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHMIIITHHbI


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

HaumenoBanue HaunmenoBanue yueOHOM
BUJA Y4eOHOI ayJIUTOPHH, [Tepeuens HEOOXOAMMOTO 00OPYAOBAHUS U
paboThI CHEIMATM3UPOBAHHON TEXHUYECKUX CPEIICTB OOYUCHUS
naboparopuu
Jlexmu VYuebnas aymuropus aisi | Crienpanu3upoBaHHass — ydeOHas — MeOelb,
NPOBEICHUS 3aHATUI TEXHUYECKHUE CPEJCTBA 0OYUEHUS, CIyKaIlnue
JICKIITMOHHOTO THIIA JUI TIPEJICTABJICHUS y4eOHOH WHQOpMAanuu
Oonpuiol  ayauTopuu  (MyJIbTUMETUIHBIN
MIPOEKTOpP, KOMITbIOTEp (HOYTOYK), 3KpaH),
JIEMOHCTpAIIOHHOE 000py0BaHHE, YUeOHO-
HarJIs,IHbIC TOCOOuSs
[Tpaktnyeckue |YueOnas ayautopus uit| Crnenuanu3upoBaHHas — ydeOHas — meOeub,
3aHATHUS NPOBEICHUS 3aHSATHI| TEXHUYECKHE cpencTBa o0yueHHs
CEMHHAPCKOT0 TUNa,| (MyJIbTUMEIUHHBIA TPOEKTOpP, KOMIIBIOTEP
TPYNNOBBIX ¥ UWHAMBHUAY-| (HOYTOYK), 9KpaH) U Ap.
QIBHBIX KOHCYJIbTaIHH,
TEKyIEr0o  KOHTPOIS U
IIPOMEKYTOUHON
aTTeCTaluU
JlaboparopHbie |YdueOHas labopaTopus Crenuanu3upoBaHHOE nabopaTopHOe
paboThI «Onruka», A-203 o0opyioBaHue 1o npoduiro 1abopaTopuu:

ycraHoBKka nabopatopras «MHTepdepenus
cBera. bunpusma @penens. Onpenenenue
napameTpoB Outpu3mMer OpeHens 1o
uHTep()EPEHIIMOHHON KapTHHEY; YCTAaHOBKA
nabopaTopHass«OrmnpeeneHne paauyca
KPUBU3HBI JIMH3BI C IOMOIIBIO KOJIEeIl
HeroTonay; ycraHoBka nabopaTopHas
«M3yuenune nudpakiuu 1a3epHOro CBeTa Ha
menu. Audpaxius Openens»; ycTaHOBKa
naboparopHas«OnpeeneHne ATUHbI BOJIHbI
CBETa C MTOMOIIBIO 30HHOM TJIACTUHKIY,
ycTaHoBKa naboparopHas «ludpakuus
Ja3epHOTO CBETA Ha TU(PPAKIIMOHON perIeTKe.
OrnpeneneHue JUIMHBI CBETOBOW BOJIHBI ITPU
TTOMOIIH TU(PPAKITMOHHON PEIIETKNY;
ycTaHOBKa jJaboparopHas «3yuenue
MOJIIPU30BAaHHOTO CBETA
MOJIyITPOBOJIHUKOBOTO Jla3epa. 3aKOH
Mamntocay; ycTaHOBKa JabopaTtopHas
«M3yuenue nHTephEepeHIINH JTa3epPHOTO CBETA
B TOJICTOM CTEKJISIHHOM TIacTUHKE. [1omochkl
paBHOrO HakJIoHA. OnpeneneHre TONUHbI
IJI0CKONapaIeIbHOM CTEKIITHHOM MIaCTUHBI
1o uHTepepeHIIMOHHBIM KonbliaM. CTeH
00O 3apnuna «M3mepeHue JJIMHBI CBETOBOM
BOJIHBI C TTIOMOIIBI0 Kosell HproToHay,

crenn OOO 3apumna «YCTaHOBKA [JId
U3y4YeHUs CIIeKTpa aToMa BOJOpPOoJa U
aTOMOB [pyrux Tras3oB (MHepTHasd




rpyIia) C IIOMOIIIBI0

IUQPaAKIIMOHHONM  pelleTKu»  JIP
«M3yuenus crekrpa atoma Ho».

VYyeOHnas naboparopust

«Mexanuka
MOJIEKYJIIpHas (pu3ukay,
A-114

u

Crieunanu3upoBaHHOE nabopatopHoe
o0opy10BaHue 1o Npoduiro 1a6opaTopuu:
YCTaHOBKA nabopaTopHast "MasTHHK
YHHMBEpCaJIbHBIN", yCTaHOBKa J1abopaTopHas
"MasTHUK HaKJIOHHBIN", YCTaHOBKa
nabopatopHas ¢mll "Mamuna ATByna",
ycTaHOBKa JabopaTtopHast ¢m12 "MasTHuk
MakcBemna",  ycTaHoBKa  JiabopaTopHas
«OmpeneneHre MOMEHTa MHEPIMH POTOpa H
CHJIBI TPEHUS B  ONOpE», YyCTAaHOBKa
naboparopHas«Onpenenenme BSI3KOCTH
metonoM CToKcay, yCTaHOBKa JlabopaTopHast
«OmpeneneHre MOMEHTa HWHEPIHUH Tela H
npoBepka TeopeMmsl LlTeiHepa», ycTaHOBKa
naboparopHas «OnpeneneHue OTHOUICHUS
MOJISIPHBIX ~ TEIIOEMKOCTeH rasa  cp/cv
METOZOM aJAMa0aTUIECKOTO PACIIHPEHHS,
HOPTPETHI YUEHBIX.

VYyebnas nmabopaTopus

«ONEeKTpUYECTBO
MaraeTusm», A-207

u

Criennanu3upoBaHHOE J1ab0paTopHOE
o0opyI0oBaHue 10 MPodUITIO TabopaTOPHH:
yCTaHOBKa JabopaTtopHas « AMIepMeTp Kak
oMmmueckoe conporusicHue B cxeme (1d)
p3.2.4.1», ycraHOBKa J1abopaTtopHas
«BOJBTMETP KaK OMUYECKOE COMPOTUBIICHUE B
cxeme (1d) p3.2.4.2», ycranoBka
naboparopHas «V3mepeHue Toka u
HaMpsHKEHUS Ha COMTPOTUBIICHUSIX,
COCTMHEHHBIX MOCIIEIOBATEIILHO U
napasuiesibHO», YCTaHOBKA
naboparopHas«OnpeneneHue
TOPU30HTAIILHOU COCTABJISIONICH MHIYKIIMT
MarHiTHOTO TIOJIS 3€MJTH», YCTaHOBKA
nabopaTopHas «OrnpeaesieHne COMPOTUBICHUH
C TIOMOIIIbIO MOCTOBOM cxeMbl Yurctona (1d)
p3», ycranoBka jgabopatopHas «IIpoBepka
3akoHa OMa 1 U3MEpPEHNE yIEIbHOIO
conpotusnenus (1d) 3.2.2.1»; Momayib
®I13-03 «OnpeneneHre OTHOUIEHMS 3apsia
JJIEKTPOHA K €r0 Macce METOA0M
MarHeTpoHay, YCTaHOBKa JlabopaTopHas
«M3yuenue amrnepmeTpa U BOJILTMETPAy,
ycTaHoBKa naboparopHas «I pagyupoBka
rajgpbBaHoMeTpa» (21IT), yCTaHOBKa
naboparopHast « IKCIIepUMEHTATbHASL
npoBepka 3akoHa Omay, Crenn OOO 3apHuna
«INeKTpUYEeCKre U MarHuTHbIE 11enu. OCHOBBI
BIEKTPOHUKW» . JIP

«Cuna  TOoKa W HampsHKEHWE  IpH




napaujiCJibHOM u IIOCJIICA0OBATCIIbHOM

COEJIMHEHUU COIIPOTHBIICHUI»,
«IlogroToBka M NpOBENEHUE H3MEPEHUH C
HOMOILBIO MYJBTUMETPAY,

«DNeKTPOU3MEPUTENIbHBIE  TPUOOPHI u
U3MEpeHus»; «JIMHEHbIE AIEKTpUYECKue
Lenu IIOCTOSIHHOTO TOKa;
«OKCHEpUMEHTAIBHOE onpeneIeHne
[IapaMeTPOB 3JIEMEHTOB IIENEH MEPEMEHHOTO
TOKa»; «DJEKTpUYecKas LeNb MEPEMEHHOIrO
TOKa C IIOCJIEJOBATEIbHbIM COEIUHEHUEM
AIIEMEHTOBY; «IneKTpuieckas LIETIb
IIEPEMEHHOT0  TOKAa C  [apajuleJIbHBIM
COEIMHEHUEM  3JeMEHTOB»;  «l3ydeHue
3akoHOB Kupxrogay; «I[locnenoBarensHoe u
MapajyieIbHOE COEAMHEHUE KOHJIEHCATOPOBY,
«ITocnenoBaTenbHoOE " napajuiesIbHOE
COCIMHEHUE  KAaTylleK  HWHAYKTUBHOCTH.
ITopTpersl yuéHbIx

Yyebnas nabopaTopus

«Mexanuka
MOJIEKYJIIpHas (pu3ukar
A-206

n

Crienanu3upoBaHHOE n1abopaTopHoOe
obopynoBanue 1o npoduitto 1aboparopuu:
ycTaHoBKa Js1aboparopHasi «OmpeneneHue
KodpuImeHTa BSI3KOCTHU BO3/yXa
KalWLISIPHBIM METOZOMY, yCTaHOBKa
naboparopHas «OnpeaeneHue OTHOIICHHUS
MOJISIPHBIX ~ TEIUIOEMKOCTeW raza  cp/cv
METOAOM aJAMa0aTUYECKOTO PACIIMPEHHS,
ycTaHoBKa Js1aboparopHas  «OmpenencHue
MOJIEKYJIIPHOU ra3oBoi MMOCTOSIHHOM
METOI0M OTKa4KH», yCTaHOBKA
nabopatopHass  «OnpeaeneHue yCKOPEHUs
CBOOOJTHOTO TAJICHUs] Tela», yCTaHOBKA
nabopatopHas «OnpeencHue CpeHel CUIbl
CONIPOTHBIICHUS] TpyHTa TIpu 3a0WBaHUM
cBamy, yCTaHOBKA nabopaTopHas
«OrmpenierieHe MOMEHTa HMHEPIMH Tejla |
nposepka teopemsl llTeitHepa», moprpersl
YUEHBIX

KommnsrorepHslii kiacc ¢
BBIX0JI0M B IHTEpHET
A-204

Crenmanu3upoBaHHas ~ ydyeOHas  MeOerns,
TEXHHYeCKHe  cpeictBa  oOydyeHus  (,
KOMITBIOTEPHI), JIUIICH3HOHHOE MPOTPaMMHOE
obecrnieueHue

KommnsrorepHslii kinacc ¢
BbIX0JI0M B IHTEpHET
B-600a

Crienmanu3upoBaHHas yueOHas mebens Ha 30
nocajouHbiX  MecT, 30  KOMIBIOTEPOB,

TEXHUUYECKHE CpeacTBa oOy4deHus
(MyJIBTUME-IUHHBIA TPOEKTOP, KOMIIBIOTED
(HOYTOYK), JKpaH), BHJIEOKAMEDHI,

MMpOrpaMMHOC obecnieuenne




CamoctosrenbHas | KoMnbroTepHBIii Ki1ace ¢ CriennanusupoBaHHas yueOHas mebensb Ha 30

pabota BbIX0JI0M B IHTEepHET MOCagoYHBIX  MecT, 30  KOMIIBIOTEpOB,
B-600a TEXHUUYECKHE CpeacTBa o0yueHHs
(MyJTBTUME-TUHHBIN TPOEKTOP, KOMIIBIOTEP

(HOYTOYK), JKpaH), BUJICOKaMEpHI,

IporpaMMHOe o0ecriedyeHre
Crienmanu3upoBaHHasi MeOeIb,
KOMIIBIOTEPHASI TEXHUKA C BO3MOKHOCTBIO
BbIX0/1a B IHTEpHET 1 00ecrieueHrneM J0CTyIa
B DUOC, skpaH, MyJbTUMEIUNHBINA TPOEKTOP,
MIPOrpaMMHOE 00eCTICUeHHE

YuTanbHbIN 3271
OuGIMOTEKHU

7. Oco0eHHOCTM OpraHu3anvu o0pa3oBaTEeNbLHON JAeSTeJbHOCTH VISl JIHI[ C
OrPAHUYEHHBIMH BO3MOKHOCTSIMM 310POBbS1 1 HHBAJIU/I0B

Jlua ¢ oOrpaHM4YeHHBIMHM BO3MOXHOCTAMHU 3710poBbsi (OB3) M uHBamuabl UMEOT
BO3MO’KHOCTh OECTIPETISITCTBEHHO IepeMeraTbcss M3 OJHOro Y4eOHO-TabopaTopHOro Kopiyca B
JPYTOM, TOTHATHCS Ha BCE ATaXH Y4eOHO-JIa00PATOPHBIX KOPITYCOB, 3aHUMATHCS B YYEOHBIX U HHBIX
MOMEIIEHHSIX C Y4€TOM OCOOCHHOCTEH MCUXO(PU3NUECKOTO Pa3BUTHUS U COCTOSIHUS 3/10POBbS.

Jlna o6yuenus nun ¢ OB3 u MHBaIMI0B, UMEIOLIMX HApYIIEHUS ONOPHO-BUTaTEIbHOTO
amnmapata, oOecreueHbl yCIOBUSI OECIPENsITCTBEHHOIO JOCTYNa BO BCE YUYEOHBIEC MOMEIICHHUS.
Wudopmanus o crienuaibHBIX YCIOBHUX, CO3MaHHBIX i oOyuatommxcst ¢ OB3 u uHBammmos,
pa3MenieHa Ha caiite yHuBepcutrera www//kgeu.ru. VimeeTcs BO3MOXKHOCTh OKa3aHUs
TEXHUYECKOM  TIOMOLIM  acCHCTEHTOM, a  Takke  yCIyr  CypAONEpeBOAYMKOB U
TUGIIOCYpAOTIEPEBOAUNKOB.

Jlng apantanuu K BocnpusaTuio gunamu ¢ OB3 ¥ MHBanIMgaMu ¢ HapyIIEHHBIM CIIyXOM
CIPaBOYHOI0, y4eOHOr0 MaTepuaa 1o AUCHUIUITMHE 00eCIIeYHBAIOTCS CIEAYIONINE YCIOBHS:

- JUIs1 JTydIlell OpUEHTAlluu B ayJUTOPHH, IPUMEHSIOTCS CUTHAJIBI OMIOBELIECHUS O Havaje
Y KOHIIE 3aHATHS (CIIOBO «3BOHOK» MHILIETCS Ha TOCKE);

- BHUMaHHE CJ1a0O0CIbIIIAIero 00y4yaronierocsi NpUBJIEKAeTCsl MelaroroM »ecToM (Ha
TUIEYO KIJIAJETCs pyKa, OCYIIECTBISIETCS HEPE3KOE MOXIIONbIBAHUE);

- paszroBapuBas ¢ 00y4aroIIUMCs, NEJarorHueckuii pabOTHUK CMOTPUT HA HETO, TOBOPUT
SICHO, KOPOTKUMH TPEATIOKEHUSIMU, 0OecTieunBas BO3MOKHOCTh UTEHUS 10 TyOam.

KomnieHcanus 3aTpyJHEHUI pedeBOro U MHTEUIEKTYaIbHOTO Pa3BUTHUS C1a0O0CIIbIIIAIINX
00y4JaromuXcs MPOBOIUTCS MyTEM:

- UCTIOJIB30BAHUSL CXEM, JuarpamM, pHUCYHKOB, KOMIIBIOTEPHBIX IpPE3EHTAalUuil C
TUIEPCChIIKAMU, KOMMEHTUPYIOIUMHU OTJEIbHBIE KOMIIOHEHTHI H300pakeHHUS;

- PeryJISIpHOTO MPUMEHEHUS YNPaXKHEHUH Ha IrpaUyecKoe BbIJEIEHUE CYLIECTBEHHBIX
MIPU3HAKOB MPEIMETOB U SIBJICHHIA;

- obecrieueHus] BO3MOYKHOCTU JJIsi 0Oy4arolerocsi MOJdy4YUTh aJpECHYI0 KOHCYJIbTAlUIO
IO AJIEKTPOHHOU MOUTE MO Mepe HEOOXOTUMOCTH.

Jng apantanuu K BocnpusTHio quuaMu ¢ OB3 u uHBanugamu ¢ HapylmeHUsIMU 3pEHUS
CIPAaBOYHOI0, Y4eOHOT0, MPOCBETUTEIHCKOTO MaTepuana, IpeIyCMOTPEHHOTO 00pa30oBaTeIbHOM
IpOTpaMMOil 1O BBHIOPAaHHOMY HAINpaBJICHUIO TOATOTOBKH, OOECIEUMBAIOTCS —CIEAyIOIIne
YCIIOBUSI:

- BefleTcs ajanTtaius OQUIMAIbHOTO caiita B ceTd MHTEpHET ¢ y4eToM OcCOOBIX
NOTPEOHOCTEl WHBAJIMIOB MO 3pEHHUI0, O0ECIeYuBACTCS HaJMuMe KpymHOIIPU(TOBOI
CIpaBOYHON WH(POPMAITUU O PACTIUCAHUHN YUCOHBIX 3aHSITHIA;

- IEIarOTUYECKU pabOTHHK, €ro co0eceHUK (TIPH HEOOXOIUMOCTH ), TIPUCYTCTBYIOIIHE
Ha 3aHATHH, TPEACTABISIOTCS 00YYaIONIMMCS, TIPU 3TOM KKl pa3 Ha3bIBAETCA TOT, K KOMY
nearornyeckuii paboTHUK oOpalaercs;


http://www.kgeu.ru/

- ICMCTBUSA, KECThl, IEPEMEIICHUS IeAaroruHueckoro pabOTHHKA KOPOTKO U SCHO
KOMMEHTHPYIOTCS;

- mevyatHas MHGQOpMaIMs MperocTaBisieTcss KpyMHbIM MpUPTOM (0T 18 mMyHKTOB),
TOTAJIBHO 03BYYUBAETCH,

- obecnieunBaeTCs HEOOXOAUMBINA YPOBEHB OCBEIIEHHOCTH ITOMEILICHHIA;

- IPEIOCTABIISIETCS  BO3MOXHOCTh HCIOJIb30BaTh KOMIIBIOTEPHl BO BpeMsl 3aHATHH U
MPaBo 3aMKucu 00bICHEHUH Ha TUKTO(OH (110 KeJTaHUI0 00YUYaIOIIUXCS).

®opma npoBesieHus TeKYIIEeH U MPOMEeXXyTOYHOU aTTectanuu s odydaromuxcs ¢ OB3
Y UHBAJIUIOB ONPEIEIsIeTCs EAarornyeCKuM pabOTHUKOM B COOTBETCTBUHU € YUEOHBIM IJIAHOM.
[Ipu HeobOxoaumocTu oOydaromemycst ¢ OB3, uHBanuay ¢ ydeToM HX HHIUBUIYaJbHBIX
NCUX0(PU3MYECKUX OCOOCHHOCTEH JaeTcsi BOZMOKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTAIUIO
YCTHO, TUCbMEHHO Ha OyMare, MMCbMEHHO Ha KOMITbIOTepeE, B (hopMe TECTUPOBAHUS U T.II., THOO
IIPEIOCTABIIAETCS JONOJHUTEIBHOE BpEMs Ul TOATOTOBKH OTBETA.

8. Meroguyeckue peKoMeHAAMM IS INpenojaBaTrej]ed MO0  OpPraHM3aluM
BOCIIMTATEJIbHOM PadoThl ¢ 00y4ar0LIUMUCS.

MeTtoauueckoe obecriedeHne mpoiecca BOCIUTaHNs 00yJaroIuXCsl BEICTYAaeT OJHUM U3
ompeAensomux  (pakTOpoB  BBICOKOTO KadecTBa oOpasoBanus. [IpemogaBaTens By3a,
JIEMOHCTPHUPYS BBICOKHUH MPOPECCHOHAIN3M, JPYAMIHIO, YSTKYH TPAKIAHCKYIO ITO3HUITHIO,
CaMOJIMCIIUIUIMHY, TBOPYECKUNA TIOAXOJ B pEIICHWH NPOPECCHOHANBHBIX 3a/ad, B XOJe
00pa3oBaTeNbHOTO MpoIlecca CIIOCOOCTBYET (OPMHUPOBAHUIO TAPMOHUYHON JTUIHOCTH.

[Ipn peanmusanuy AUCHUIUIMHBI TPENOJABATENb MOKET HCIIOJIB30BaTh CIEAYIOIINE
METO/TbI BOCITUTATEIILHOW PaOOTHI:

- MeTobl (POPMUPOBAHUS CO3HAHUS JIMYHOCTHU (Oecena, TUCIyT, BHYIICHUE, HHCTPYKTAX,
KOHTPOJIb, 00BSICHEHHE, IPUMEP, CAMOKOHTPOJIb, PACCKa3, COBET, YOSKIACHHE H JIp.);

- METOJbl OpraHU3alluu ACSATEILHOCTH U (POPMHUPOBAHUS OMbITA MOBEACHUS (3aaHHUeE,
OOIIECTBCHHOE MHEHHWE, IIeJJarOrTMYecKkoe TpeOoBaHWE, TOpPYdYSHHE, NPHUYYCHHE, CO3JTaHHe
BOCTIUTHIBAIONIUX CUTYAIIUHA, TPEHUHT, yIpaXXHEHHE, U JIP.);

- METO/bl MOTHBAITUH JICATEILHOCTH U TIOBEACHHS (0A00pEHUE, MOOMIPEHUE COITUATBLHOM
aKTUBHOCTH, TIOPHUIIAHKE, CO3/IaHUE CUTYyAIlMi ycrexa, CO3AaHue CUTYaIlui JIsl SMOIIMOHAIBHO-
HPABCTBCHHBIX ITEPSKUBAHUIA, COPEBHOBAHHE H JIP.)

[Ipn peanuzanuu IUCHUIUIMHBI TPENOJABaTeNbh JOJDKEH YYHUTHIBATh CIEIYIOIINE
HaIPAaBJICHUS BOCITUTATEIIBHOMN JICITCIHHOCTH:

I'pasicoanckoe u nampuomuueckoe 60CHUMAaHUe.

- (hopmupoBaHKE y 00YYAIOIIMXCS IEJIOCTHOTO MUPOBO33PEHHS, POCCUICKON HICHTHIHOCTH,
YBaXXEHUs] K CBOEH ceMbe, OOILECTBY, IOCYAapCTBY, NPUHATHIM B CEMbE M OOILECTBE TYXOBHO-
HPABCTBEHHBIM U COLIMOKYIBTYPHBIM IIEHHOCTSIM, K HAIIMOHATIBHOMY, KYJITYPHOMY U HCTOPUYECKOMY
Hacjeauo, (GoOpMHUPOBAHUE CTPEMIICHHUS K €T0 COXPAHEHHIO U Pa3BUTHIO;

- opmupoBaHre y OOYYarOIIMXCsl AKTUBHOW TPAXKNAHCKOW TMO3WIMK, OCHOBAaHHOM Ha
TPaJUIIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX M HPABCTBEHHBIX IIEHHOCTSIX POCCHICKOrO OOIIECTBA, JUIS
MOBBIIICHUS] CIIOCOOHOCTH OTBETCTBEHHO pEAM30BbIBATh CBOM KOHCTUTYLIMOHHBIE IIpaBa U
00S13aHHOCTH;

- pa3BUTHE TIPABOBOM M TMOJMTUYECKOM KYJIBTYpPhl OOyYarOIIMXCs, pacIlIupeHue
KOHCTPYKTUBHOTO Y4YacTHsl B IPUHSATUU PELICHU, 3aTparuBaroINX UX MpaBa U HHTEPECHI, B TOM
qrclie B PAa3IMYHBIX (hOpMax CaMOOPTaHU3AlWU, CaMOYIIPABJICHUS, OOIIECTBEHHO-3HAYNMOM
JESITEIbHOCTH;

- popMupoBaHME MOTHMBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTAaHOBOK JIMYHOCTH,
MO3BOJISIOIINX MPOTUBOCTOATH IKCTPEMU3MY, KCEHO(DOOHH, AUCKPUMHUHAIIUN TI0 COIUATBHBIM,
PENUTHO3HBIM, PacoBbIM, HAI[MOHAJILHBIM MpHU3HaKaM, MEXITHUYECKOM u
MEXKOH(PECCHOHAITBHON HETEPITUMOCTH, IPYTUM HETATUBHBIM COITHATEHBIM SIBJICHUSIM.



ﬂyXOGHO-Hp060m6€HHO€ socnumanue.

- BOCIIMTAaHUC 4YYyBCTBA JOCTOMHCTBA, YCCTH U YCCTHOCTHU, COBCCTIMBOCTH, YBAXCHUA K
POOUTEIAM, YUUTECIIAM, JHOAAM CTAPUIETO ITOKOJICHUSA,

- (hopMupoBaHHE MPHUHLMUIOB KOJUIEKTUBU3MA U COJMIAPHOCTH, JyXa MHJIOCEPAUs U
COCTpaJiaHusl, TPUBBIYKU 3a00THTHCS O JIIOJISX, HAXOIAIIUXCS B TPYAHOM KU3HEHHON CUTYaINH;

- (hopMupOBaHME COJIMIAPHOCTH M YyBCTBAa COLMAIbHON OTBETCTBEHHOCTH IO
OTHOLICHUIO K JIIOASM C OrPaHMYCHHBIMM BO3MOXKHOCTSMHU 3JI0pOBbsl, IPEOOJICHUE
MICUXOJIOTMYECKHUX 0aphepOB IO OTHOUIEHMIO K JIFOJIIM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU;

- (hopMHpPOBAaHNE SMOLMOHAIBHO HACBHIIIEHHOIO M JYXOBHO BO3BBIIIEHHOTO OTHOLUEHUS K
MHpY, CIOCOOHOCTH U YMEHUSI IIepejaBaTh APYTUM CBOM 3CTETUUECKUH OIIBIT.

Kynemypno-npoceemumenvckoe gocnumanue:

- (popMupOBaHUE FCTETUUECKOI KapTUHBI MUPA;

- (hopmupoBaHHe YBaXKEHUS K KyJIbTYPHBIM IIEHHOCTSIM POJHOTO rOPO/ia, Kpasi, CTPaHBI;

- MIOBBIIIICHUE TI03HABATEIFHON aKTHBHOCTH O0YYaIOIINXCSL.

Hayuno-obpaszosamenvnoe socnumanue:

- opMupoBaHUe y 00YJAIONINXCS HAYIHOTO MUPOBO33PEHUS;

- (hopmMHpOBaHKE YMEHHUS TTOTyYaTh 3HAHNUS;

- popMupoBaHMEe HaABBIKOB aHaiuM3a W CHHTe3a WH(pOpPManmuy, B TOM 4YHUCIE B
npodeccuoHanbHOM 00IaCTH.



BHocumblie n3meHenusi u yreepaaenusi Ha 2026/2027 yueGusbiit rog

«3apHULIAY.
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IIpunoscenue k paboueii
npozpamme OUCYUNTIUHDBI

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3BOBAHIS POCCUICKON
OEJIEPALINN
KIDY DeepajibHOE TOCYAAPCTBEHHOE OKOKeTHOE 00pa3oBaTe/ibHOe

. yupeiKieHune BbICIIero o0pasoBanusi
«KASAHCKUU T'OCYJAPCTBEHHbBIU DHEPTETUYECKUU YHUBEPCUTET»
(®PT'BOY BO «KI'2Y»)

OIEHOYHBIE MATEPHAJIBI
10 IUCUUILIHHE

b1.0.13 ®usuka

r. Kazans, 2023



OneHouHble MaTepualbl 10 JWCHUIUIMHE, TPEAHA3HAUYEHHBl I OLCHUBAHUS
pe3yJIbTaTOB 00YUYEHHsI Ha COOTBETCTBUE MHIUKATOPAM JOCTUKEHHS] KOMIIETEHIUH.

OneHuBaHue pe3ylbTaTOB OOYYEHHs M0 JUCLUUIUIMHE OCYIIECTBISETCS B paMKax
tekymero kKoHTpons (TK) u mnpomexyTouHOW arrecTanuy, NPOBOJUMBIX M0 OaJlJIbHO-
peittunarosoii cucteme (BPC).

1.TexHoJsiornueckasi Kapra

Cemectp 1
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Pa3zgen 1 « ®usnueckue OCHOBEI
KJIACCHYECKOH MEXaHUKH) TK1 0-15 20-
20 20-35
Paznen 2 «MonekynspHas 35
(u3MKa 1 TEPMOTUHAMHKAY
KonTponbnas padbora 15
3amura 1a60paTOpHOI pabOTHI 5
BoinonHenne MHIUBUYaTbHBIX 0-15
3aJaHuN
15-
Pasnen 3 «DnekrpuuectBo u 15 10-15 15-30
MarHeTUu3mM» TK2 30
KonTponbhas padbota 10
3amura 1a60paTOpHOI pabOTHI 5
BrImosTHeHUEe HHTUBUTY ATbHBIX 0-15
3aJaHul
20-
20-35
Pa3znen 4 «Onruka» TK3 35
20| 0-15
Paznen S5 «KBantoBas ¢usmka»
KontponbHas padota 15
3amura 1a60paTOpHON PabOTHI 5
BrinonHnenue MHIMBUTY aTbHBIX 0-15
3a7laHul
IIpome:xyToyHnast arrecranus | OM
0-45
(3auert, 3x3ameH, KII, KP)
B nucemennoit popme mo
0-45
owmieram

2. OneHoYHBbIE MATEPHAJIbI TEKYIIEr0 KOHTPOJISI M POMEKYTOYHOM aTTecTalun
[Ikana oLleHKH pe3yIbTaTOB O0YyUYEHHS [0 JUCLUIUINHE:



Kon Kog YpoBeHb c(hOpMUPOBAHHOCTH
KOMIIe- | HMHIMKaTopa MHANKATOpa KOMIIETEHIIUU
TEHIIUN | KOMIICTCHIIUN
Hwuxe
Bricokuii | Cpemgnuit Huszkui
3armianu- pea CpEIHErO
POBATHLIE 85 110 100 0T 70 110 84 | 0T 55 110 69 | 0T 0 10 54
pesymprater |07 85 JO ot 70 1o ot 55 1o or 0 1o
00y4eHus 1o [Ixana oneHMBaHNsA
JTUCITUTLIINHE HEY10B-
yIIOBIIET-
OTJIIMYHO XOPOIIO JIETBOPH-
BOPUTEIHHO
TEJIBHO
3aYTEHO HE 3aUTEHO
3HATh:
OCHOBHBIE 3HaeT oc- | 3HaeT oc- [Tnoxo VYpoBeHb
¢buznueckue HOBHbBIE HOBHBIE | 3maeT Qu- | 3HAHHUMH
SIBJICHUS 1 buznye- buznye- suyeckue | HAXKE Tpe-
3aKOHBI; OC- CKHE 3aKO- | CKHE 3aKO- |  3aK0HBbI, Oyemoro
HOBHBIC HBI, HE JI0- | HBL, IPH | popyckaer | YPOBHA,
¢dbuznyeckue Be- | IMycKaer OTBETE MHOKe- | AOIycKa-
JIMYMHBL M KOH- | OMIMOOK. | MOXET JI0- | ino\on | €T rp}%6l>le
CTaHTBI, UX MyCTUTb | oo o | OUIMOKH
OTIpeJieIeHue 1 HECKOJIBKO 6ok
€IMHULIBI U3Me- HEerpyObIX
peHus; OIHUOOK
YMETh:
[emon- Hemon- | Yactuuno | Ilpu pe-
CTpUPYET | CTpHUpYET JIEMOH- HICHUU
yMeHHe yMEHHE CTpUPYET | THUIIOBBIX
TpUMe- puMe- yMEHHE 3aja4 He
HSTh HSTh puMe- JIeMOH-
¢buznue- ¢buznye- HATH CTpUpYET
CKHE 3aKO- | CKHe 3aKko- | ¢usuue- | chopmu-
HBI JUIA HBI JUISL | CKHE 3aKO- | POBAHH O€
OIK-1 | OIIK-1.2 . . P
pelIeHUus | pelICHHUS HBI JTSI YMCHHE
MIPUMEHSATD (HH-
KO 3aja4d Teo- | 3a]ad TeO- | peIICHHs npuMe-
peruye- peTuue- | 3aaa4 T€o- | HATH PU-
MaTreMaTHye-
CKOTO, CKOTO, peTuue- | 3UYECKue
CKHE METOJIbI
SKCIIEpPHU- | SKCIEpH- CKOTO , 3aKOHBI
JUTSL pEIIeHuUs
saxad B MEHTaI MEHTaJb- | OSKCIIEPH- ISt pe-
BHOTO H HOTO U MEHTaJ | IIEHHS 3a-
MpOGhecCHOHATE, OPUKIAA- | TPHUKIAT BHOTO U Ja4d Teo
HOI 007acTH ¢ p p
HOTO Xa- HOTO Xa- | MPHUKIAg- | peTude-
MIPUMEHEHUEM
pakTepa, | pakrepa, HOTO Xa- CKOTO ,
CTaH/IaPTHBIX
HE JIOMyC- | pelaeT pakTepa, | SKCHepu-
MIPOrPaMMHBIX
KaeT OIIU- | THUIIOBBIC pemaer MEHTaJ
CpPEICTB;
60K 3aJjauyu ¢ | THUIIOBBIE BHOTO U
MUHU- 3aJ]a4M,HO | TIPHUKIA-
MaJIGHBIM | JIOITYCKaeT | HOTO Xa-
1 OIIn0- MHOT'O pakrtepa,
KaMu OomuoOOK. | JOMycKa-
3amanus | eT rpyobie
BBITIOJIHE- | OMIMOKH
HBI HE B
MIOJTHOM




| o6beme. |

BIAJIETh:

HaBBIKAMH HC-
[IOJIb30BaHUS
OCHOBHBIX 00-
mehU3NIECKUX
3aKOHOB U
MIPHUHIIATIOB,
JEUCTBYIOLLINE B
MPOIIECCE U3T0-
TOBJICHUS TIPO-
TyKIIUU TpeOye-
MOT'0O KayecTBa,
3aJaHHOTO
KOJINYECTBA

IIpone-
MOHCTPHU
pPOBaHbI
HaBBIKU
BBITIOJTHE-
HUs Pusn-
YECKUX
JKCIIEepH-
MEHTOB ,
00pabot-
KHA U
WHTEP-
npeTanuu
UX pe3ylib-
TaTOB 0€3
OIINOOK U
Hezoue-
TOB.

IIpone-
MOHCTpPHU
POBaHBI
0a3oBEIE
HaBBIKH
BBITIOJIHE-
HUs pusn-
YECKHX
IKCIIEPH-
MEHTOB ,
00paboT-
KH U
HUHTEP-
peTanuu
WX pe3yIib-
TaTOB C
MHHUMAJIb
HBIMH
omuOKaMu

Nmeercsa
MUHHU-
MalbHBIN
Habop
HAaBBIKOB
BBITIOJTHE-
HUs pusn-
YEeCKUX
AKCIIEepH-
MEHTOB,
00paboT-
KU U
UHTEP-
npeTanuu
UX pe3ylib-
TaTOB, J0-
MyCKaeT
MHOTO
OLIMOOK.

He mpo-
JIEMOH-
CTpHp
OBaHEBI Oa-
30BbIC
HABBIKH
BBITTOJIHE-
Hus Gu-
3UYECKHX
JKCIIePH-
MEHTOB,
00paboT-
KM 1 WH-
TeprpeTa-
[N UX
pe3yInbTa-
TOB, JI0-
MyTIEHBI
rpyobie
OIIMOKH.

O1neHKa «OTIIMYHO» BBICTABIISETCS 32 BBIIIOJHEHNE KOHTPOJIBHBIX pabOT B cEMECTpe; IIyOoKoe
MOHMMAaHHUE U yMEHHE NPUMEHATh (U3UYECKUE 3aKOHBI IS PEIIEeHUs 3a7a4 TEOPETUYECKOTO,
HKCMIEPUMEHTAIBHOTO M TPUKIAIHOTO XapakTepa, IMOJIHbIE U COJep)KaTelbHbIe OTBETHl Ha
BOIPOCHI OHIIeTa (TeOPEeTUIECKOe U MPAKTUYECKOE 3a/1aHue);

OHCHKa «X0pouI0» BBICTABJIACTCA 3a BBIIIOJIHCHHEC KOHTPOJIBHBIX pa60T B CEMCCTPC;

IMOHMMAaHUC U YMCHUC IIPHUMCHSATDH (1)I/I3I/I‘IGCKI/I€ 3aKOHBI I PCHICHHA 3a1a4 TCOPCTHYCCKOIO,

OKCIICPUMCHTAJIbHOI'O W IIPUKJIAJIHOI'O XapaKTEpa, OTBCTLI Ha BOIIPOCHI ouiera (TCOpeTI/I‘{CCKOC

HJIN ITPAKTUYICCKOC 3a,I[aHI/Ie);

OI_IeHKa «YAOBJICTBOPUTEJIbHO>» BLICTABIICTCA 34 BBIIIOJIHEHUE KOHTPOJIbHBIX pa60T B

CeMeCTpe M MHUHHMMAJbHBIII HAa0Op HABBIKOB BBINOJHEHHA (PU3MUYECKUX HKCHEPUMEHTOB,
00pabOTKM ¥ MHTEPIIPETALIH UX PE3YIHTATOB.

OI_IGHKa «HEYIAOBJIETBOPUTEJIbHO>» BBICTABIIACTCA 3a c1ab0€e ¥ HEIOJIHOE BBHIIOJIHEHUE

KOHTPOJIbHBIX pa60T B CCMCCTPEC MU OTCYTCTBUC MUHUMAJIbHBIX HABBIKOB BBIIIOJHCHUSA

(bU3NYECKUX IKCTIEPUMEHTOB, 00PaOOTKH ¥ MHTEPIPETAIINHN UX PE3yIbTaTOB.

3. IlepevyeHb OLIEHOYHBIX CPEACTB
Kpatkas xapakTepucTHKa OLEHOUYHBIX CPEJCTB, UCIOJIb3YyEMbIX MPH TEKYLIEM KOHTPOJIE
YCIEeBAaeMOCTHU M MMPOMEKYTOYHON aTTeCcTallu 00y4YaroUIerocs Mo AUCIUILIINHE:

HaumenoBanue
OrnurcaHue O1EHOYHOTO
OILICHOYHOT'O Kpatkas xapakrepucTuka OIEHOYHOTO CPE/ICTBA cpecTBa
CpelcTBa P
N Kommnekt
CpencTtBo NMpoBepKH YMEHUH MPUMEHSTHh MOJy4YeHHbIE
KonTponbHast KOHTPOJIBHBIX
3HAHMS JUIS PEIISHUs 3aJad OINpPEeIeJICHHOTO THMa 0 .
pabora (KHTP) 3aJIaHHM 110
TeMe WU pa3aeny
BapHaHTaAM
Otuer o Bremonnenue — maGopatopHoit  paboThl, 00pabotka | Ilepeuens 3amaHwuii u
1abopaTopHOI pe3ysbTaToB  dkcnepuMeHTta.  OdopmiieHne oTyeTa, BOIIPOCOB JIJIsI




3alINThI
nabopaTopHOI
paboThl, epevyeHb
TpeOOBaHUH K OTUETY

pabore (OJIP) 3aliTa Pe3yJIbTaToB JTa00PATOPHOU PabOTHI 10 OTYETY

[TpoxykT  camocTOATENbHOM  paboOTBl  CTYJEHTA,
MPEACTABISIIONIMN  cOO0OM  KpaTKoe U3JIOKEHHE B
Pedepar (Pdp) IIMCbMEHHOM  BHJ€  MOJYYEHHBIX  pE3YyJbTaToOB Temsb! pedepaToB
TEOPETUUYECKOTO aHaliu3a OMNPENCICHHOW Hay4HOU
(yueOHO-HCCIe0BaTeIbCKOM ) TEMBbI

O1eHOYHBIE MaTc€puraljibl, BBIHCCCHHBIC Ha OJOK3aMCH,

COCTOST U3 9K3aMCHAIMOHHBIX  OWJIETOB c Kommiekt

Ok3ameH (D) TEOPETUUECKUMHU BOIPOCAMHU u 3aJlaHUsIMU | 9K3aMEHAI[MOHHBIX
MPaKTUYECKOTr0 XapakTepa AJisi MPOBEPKHU MPAKTUYECKUX | BOIPOCOB U 3a/1a4
YMEHUI

4. IlepeyeHb KOHTPOJIbHBIX 33JaHMH WM MHbIE MATEepPHAJbl, HeOOX0AMMBbIE sl
OlleHKM 3HAHWH, yYMeHMIi M HaBBIKOB, XapaKTepU3yOIIUX 3Tanbl (opMHUPOBaAHUA
KOMIIeTeHIIUIi B Mpolecce 0CBOCHUS JUCIUNIMHBI
[Iposepsiemas komnerenmus: OIIK-1, OIIK-1.2

Huas tekymero kourpoJast TK1:
1. [Ipumepsl 32124 VISl KOHTPOJIbHBIX PadoT:

1. HaliTi ckopocTh U OTHOCUTEIBHO Oepera JOJIKH, UAYLICH 10 TeUeHUI0, IPOTHB TEUEHUS U MOJ]
yriaom o = 90° k HampaBieHnuto TeueHus. CKOpPOCTh TeUEHUsI PeKH U = 1 M/C, CKOPOCTh JIOJIKH
OTHOCHUTEIILHO BOJIBI Vo= 2 M/C.

2. Kamens OpomieH moj yriaom k ropu3oHTy 0=30° ¢ HaganbHOU ckopocThio 20 M/c. Kakoe
BpeMsl KaMeHb OyJeT HaxoAWThcs B Bo3ayxe? Ha Kkakyio BBICOTY MOJHUMETCS, Ha KaKOM
PACCTOSTHUU OT MecTa OpocaHusl yrajeT Ha 3eMJITI0?

3. Kakyro cuny F Hajmo mpuiioXuTh K BaroHy, CTOAIIEMY Ha peibcax, 4ToObl BaroH cTal
JIBUTaThCsl paBHOYCKOPEHHO U 3a BpeMs t = 30 ¢ npomen nyth S = 11 M. Macca Baronam =16 T.
Bo BpeMst gBMkeHMS Ha BaroH JeucTByeT cuiia Tpenus Frp, paBuas 0,05 nelicTByroieid Ha HETO
CUJIBI TSDKECTH.

4. MaxoBHUK Bpaliaercs ¢ yrioBoi ckopocThio 180 06/MuH. C HEKOTOPOTrO MOMEHTA BPEMEHH OH
HayaJl TOPMO3UTBLCS C YIVIOBBIM yCKOpeHHeM 3 pan/c’. Uepes Kakoe BpeMs OH OCTAHOBHMTCS?
Kakoe 4rcino 060poTOB OH IPU TOM COBEPILIUT?

5. OpHoponnblil auck pagmycoM R = 0,2 M u maccoii m = 0,5 kr Bpamaercss BOKpPYr OCH,
MPOXOJAIICH yepe3 ero IEeHTP MHEePIEeHANKYIIPHO K ero IIOCKOCTH. 3aBUCHUMOCThH YTJIOBOM
CKOPOCTH ( BpAIIEHHUs JUCKA OT BPEMEHHU t jaeTcs ypaBHeHueM o = A + Bt, rne B = 8 pan/c’.
Haiit xacarensnyto cuny F, mpunoskennyro k o0oay nucka. TpeHueM npeHedpeys.

6. W3 opyaust maccoit 5 ToHH BbuietaeT cHapsg maccodl 100 kr. Kunetnueckast sHeprus
cHapsna mpu Beuiete 7,5 MJk. Kakyro KHHETHYEeCKyr0 JHEpPrHi0 NpUOOpeTaeT opyaue
BCJIE/ICTBHE OTJIa4uM?

7. Cuuras, yto Bo3ayXx coctroutr u3 60 % azora u 40 % xuciopoma, omnpeaeauTe
napuyagbHble JaBJICHUS ITHX T'a30B MU AaBieHuu Bo3ayxa 100 xI1a?

8. Kakas pabora coBepiiaeTcsi mpu U30TEPMUYECKOM PaACIIMPEHUH BOJOPOJAa Macco m = 5 T,
B3sToM 1ipu Temreparype T = 290 K, ecniu o0bem raza yBennuuBaeTcs B Tpu paza’?

9. 13 GatoHa, copeprkaBIIero BOJIOPOI Mo AaBieHueM p; = 1 Mna mpu Temniepatype T = 300
K, BbIMycTMIM IMOJIOBUHY HaxXOJUBLIETOCS B HEM KojuuecTBa rasza. OIpenenuTb KOHEUHYIO




temneparypy T2 u p., cunTas nporecc

AnnabaTHYeCKUM.

10. Kucnopon maccoit m = 1 kr coBepmaer 1nukia Kaphao. [Ipu nzorepMudeckoM paciiMpeHun
rasa ero oObeM yBeJIMYHMBAaeTCs B 2 pa3a, a IpU MOCIEAyoleM aauabaTuyeckoM paciIupeHUn
cosepimaetcs padbota 3000 /x. OnpenenuTs padoTy, COBEPIICHHYIO 32 IIHUKIL.

2. OT4et no 1a0opaTopHOil padore

Kaxnplif cTysgeHT JomKeH OQOpPMHUTH  OTYET CaMOCTOSATENIBHO M B Cleayrolei
MOCJIEIOBATEIBHOCTH:

1)HOMEp paboThI, €e Ha3BaHUE U LeJb;

2)KpaTKoe ONMHMCAaHUE TEOPUH BOMpOca, padoyasi popMyiia, mpopadboTKa

IpeBapUTEILHOTO 3a[aHHUs;

3)rabnuia pe3yabTaToB U3MEPEHUIA;

4)noctpoeHre He0OXO0IMMBIX IpahKOB HA MIIIJTUMETPOBOM Oymare;

5)BbIUHCIICHHE PE3YJIHTATOB U MOTPEIIHOCTENH;

6)BBIBO/IBI

7)OTBETHI Ha KOHTPOJIbHBIE BOMPOCHI JTA0OPAaTOPHOM PabOTHI.

[IpriMep KOHTPOJIBHBIX BOIPOCOB K JIAOOPATOPHBIM pabOTaM:

1 pa3nena « @uznyecKnue OCHOBBI KJIACCUYECKON MEXAHUKH

1. KakoB Bu1 3aK0OHa TApMOHUYECKUX KOJIEOAHUI MassTHUKA?

2. Yro Takoe konebanua? cBoOOAHbIE KoJIeOaHHsI? rapMOHMYECKHE KOJeOaHus? IepuoJNUeCcKue
MPONECCHI?

3. Maiite ompeneneHus aMmIUIUTYIbl, (a3pl, TEPHUOAA, YACTOTHI, UUKIUYECKOW YaCTOTHI
KOJIeOaHusl.

4. BeBenute QOpMyNbl JUIS  NEPUOAOB KOJNEOAHUN MNPYXKUHHOTO, (PU3UYECKOTO U
MaTeMaTHYECKOr0 MAsITHUKOB.

5. Kak 3aBUCHT BeIMYMHA g OT reorpapuuecKoi MMUpoThI?

6. [IpuBenuTe MpUMEPHI MTPAKTUUECKOTO U CIIOJIH30BaHMS KOJICOAHUN MasSTHHKA.

2 paznena «MonekymsipHas GU3MKa U TEPMOTAHAMUKAY)

1. HaiiTe onpeeneHne MOMEHTa UHEPLIUY TeENa.

2. Kak MOHO M3MEHATh MOMEHT WHEPIIMHU HATSHKEHUSI HUTH MasTHUKa O0epOeka?

3. Yrto Takoe MOMeHT cuiibl? Kak HampaBiieH BEKTOp MOMEHT a CHJIbI?

4. Kak MOXXHO M3MEHATh MOMEHT CHUJIbI HaTSDKCHHsI HUTH MasiTHuKa O6epoeka?

5. KakoBa 3aBUCHUMOCTD YIJIOBOTO YCKOPEHMSI OT MOMEHTA UHEPLIUU?

6. [laiiTe onpeneneHue yrioBoro yckopenus. Kak HampaBiieH BEKTOP YIJIOBOTO YCKOPEHHUS?
7. ChopmynupyiiTe OCHOBHOM 3aKOH IWHAMHKH BPAIaTEIbHOTO ABHKEHHS

3. Tembl pedepaToB:

1. Beimaromuecst oTkpbiTus B pusuke 20 Beka

2. Uctopust OTKpBITUS 3aKOHOB COXPaHEHUSI.

3. [Tapagokc 61M3HEIOB — MU} WIIH PEATHHOCTD.

4. «Teopun OTHOCUTEIBHOCTH» HA COBPEMEHHOM JTarle.

5. Ot nipeoOpazoBanmii ["anmmies k mpeodpazoBanusam JlopeHiia.
6. MonexyapHO-KMHETUYECKasl TEOPHSI Fa30B.

7. Teopema BonbiiMana o paBHOMEPHOM pacIpeeIeHUH SHEPTHH 110 CTEMEHSIM CBOOOIBI.
8. Pacnipenenenne MakcBenia o CKOPOCTSIM.

9. YpaBHEHHE COCTOSIHUS PEATTLHOIO rasa.

10. Iuxn KapHo B ki1accn4eckoil TEpMOJUHAMUKE.



Js Tekymero konrpoJas TK2:
1. IIpumepsl 32124 A1 KOHTPOJILHBIX pa0doT:

1. Bo ckonbko pa3 cuiia rpaBUTallMOHHOTO NMPUTSHKEHUS MEKIY JIBYMSI IPOTOHAMH MEHBIIE
CHJIBI UX DJIEKTPOCTATUYECKOTO OTTAJIKUBAHUSA?

2. JIBa mapuka c 3apsaamu q; = 6,66 HKn u q, =13,33 HKi HaxogsaTcs Ha paccTosHuu ;=40
cM. Kakyto paboty A Has0 coBepuInTh, YTOOBI COMM3UTH UX /10 PACCTOSIHUS 1,=25 cM?

3. B kakux mnpenenax MOXKET M3MEHATHCS E€MKOCTb CUCTEMBI, COCTOALIEH W3 ABYX
KOHJICHCATOPOB NMEPEMEHHON €EMKOCTH, €CJIM €MKOCTh Ka)XXJI0T0 U3 HUX u3MeHserca ot 10 qo 450
n®d?

4. Haiitu cuy, npeictByromyro Ha 3apsan q=2/3 vKn, ecnm 3apsg TOMEIIEH B TIOJE
3apsOKEHHOM  IJIOCKOCTH ¢ MOBEPXHOCTHOM IUIOTHOCTBIO 3apsma o = 20 MmxKio/m?
JuanekTpudeckast IpOHUIIAEMOCTh Cpeibl €=6.

S. Onpenenure mnotok @ BekTOpa HANPSKEHHOCTU AJIEKTPUYECKOTO TMOJSI, Yepe3
chepruecKyro MOBEPXHOCTh, OXBATHIBAIOILYIO ToueuHbIe 3apsiabl q=7 HKi u q=-4 uKi.

6. Konnencatop HemsBecTHoM emkoctu C; 3apsbkeH a0 Hanpsbkenus U; = 80 B. Ilpu
MapaJuIeJIbHOM IOJKIIOYEHNUN 3TOr0 KOHJEHCATOpa K KOHAEHcaTopy eMKOcThio C, = 60 MK,
3apspkeHHOMY 710 HanpspkeHust U, = 16 B, nanpspbkenue Ha Oatapee ctanoBurca U = 20 B, eciu
KOHJICHCATOPbI COEAMHUTH 00KIIaJIKaMu 0fHOTO 3HaKa. OnpeaenuTts eMkocTh C.

7. Pamka wioniaasto 50 cM?, cogepxaiias 100 BUTKOB, PABHOMEPHO BPAIIAETCSA B OJHOPOIHOM
MarHuTHOM Tosie ¢ uaaykiuen 0,04 Tiu. Onpeaenuts MakcuMmanbHyto 3/1C MHAYKIHMH, €CITU OCh
BpAIllEHNUs JIEKUT B IUIOCKOCTH PaMKHU U

MEePIEHANKYIISIPHA TUHUSAM UHIYKIIMH, a pamka faeiaeT 960 o6/MuH.

8. MarautHbiii otok @ = 40 mMBO mpoHu3bIBaeT 3aMKHYTHIH KOHTYp. Omnpenenuts DJC
MHAYKIMH, KOTOpas BO3HUKAET B KOHTYpE, €CIM MarHUTHBIA MOTOK M3MEHUTCS 10 HYJA 3a
Bpems At = 0,002 c.

9. Kakyro MHIYKTUBHOCTH L Ham0 BKIIIOUUTH B KOJeOaTeNbHBINA KOHTYpP, 4TOOBI Ipu eMKocTH C
= 2 Mk®D, nosryuuts yactoty v = 1000 I'?

10. Karymka qmusoM 1 = 50 cm u ceuenuem S1 = 34 cm2 umeer N = 1000 BUTKOB U COeTUHEHA
HapauieibHO ¢ KOHJIEHCATOPOM, COCTOSIIIMM M3 JBYX IUIACTHH IUIOMIaAb0 S; = 75 cM’, u
paccTostHueM Mex Ay ruactuHamu d = 5 M. Haiitu nepuon konebanuit

2. Ot4ert no 1adopaTropHoi padore

Kaxnaplif  cTygeHT JomkeH OQOpMHUTh OTYET CaMOCTOATEIBHO MW B Cleayloule
MOCJIEeI0BATENbHOCTH:

1)HOMEp paboThI, €€ Ha3BaHUE U 1IEJIb;

2)KkpaTKoe OIMcCaHHue TEOpUH Bolipoca, pabouas popmyia, mpopaboTka

NpeBApUTEIILHOTO 3aaHNUs;

3)Tabnuua pe3yibTaToB U3MEPEHHIA;

4)noctpoeHre He0OXOUMBIX TpaduKOB HA MUJUTMMETPOBOM Oymare;

5)BBIYUCIIEHHE PE3YIHTATOB U MOTPEIIHOCTEH;

6)BBIBOIBI

7)0TBETHI Ha KOHTPOJIbHBIE BOIIPOCHI J1A00PaTOPHOM paboTHI.

[TpuMep KOHTPOJBHBIX BONPOCOB K JabopaTopHbIM paboTram 3 paznena «DIEKTPUYECTBO U
MarHeTH3M»

1. Kak Bnuger cuna JlopeHa Ha ABM>KEHUE 3apsa B MarHuTHOM nojie? KakoBbl ee BeTM4MHA U
HanpasJieHUE?

2. B xakom ciyuae TpaeKTopus JIEKTpOHa OyIeT OKPYKHOCTBIO U oYemy?

3. KakoBo ycTpOiCTBO, IPUHLMII JEHCTBUS U Ha3HAUYEHUE MarHeTpoHa?



4. ITouemy B cOpOCOBOI XapaKTepUCTHKE MPAKTUYECKH OTCYTCTBYET pe3Kuil criaa?

5. BeiBeaure hopmyity A BBIUMCICHUS €/m.

6. UTo Takoe MHAYKLUS MarHUTHOTO OJIs?

7. IloueMy MarHuTHasi CTpesiKa OTKJIOHSAETCS IPU MPOITyCKaHUM TOKa Yepe3 KaTyIiKy?

8. i yero B Havyase paboThl HEOOXOAMMO YCTAaHOBUTH KATYIIKy TAHTEHC -TaJlbBAaHOMETpPa B
IJIOCKOCTH MarHUTHOTO MepHuaraHa 3eMiu?

9. Kak HarpaB/IeHO MarHUTHOE I10JIE B LIEHTPE KPYTrOBOI'O ITPOBOAHMUKA C TOKOM?

10. Ilouemy HampaBlieHHE OTKJIOHEHMsI CTPEJIKM MEHSETCS MpPHU W3MEHEHHUU MOJIIPHOCTH TOKa
KaTyIIKH?

3. Tembl pedepaToB:
1. Teopema ["aycca B ayieKTpOMarHeTu3Me.

2. Onucanue CBOMCTB BEKTOPHBIX MOJIEH.

3. OnucaHue CBOMCTB TUAJIEKTPUKOB.

4. CerHeTosNeKTPUKU B TEXHUKE.

5. OCHOBHBIE 3aKOHBI TOCTOSTHHOT'O TOKA.

6. CBepXIpOBOAUMOCTb.

7. Hukomna Tecna: ®HU3Hb U HEOObIYaHbBIE OTKPBITHS.

8. [lomynpoBOJHUKOBBIE JATUUKH TEMIIEPATYPHI.

9. [IpuMeHeHne KUIKUX KPUCTAIIIOB B MPOMBIIIJICHHOCTH.
10. [Ipupoaa peppomarHeTuszma..

Js Ttekymero konrpoJas TK3:
1. Ilpumepsl 32124 A1 KOHTPOJILHBIX pa0doT:

1. Ha crexnsnnbpiii kmuH (n=1,5) ¢ ymiom npu BepmuHe o=1" magaer nox yriom
1=18°MOHOXpOMaTHYECKUI CBET C JIMHOW BOJHBI A=600 HM. Omnpeaenure pacCTOSHUE MEXKTY
JBYMs COCEIHUMU MUHUMYMaMHU NIPH HAOIIOJCHUU HHTEp(epeHIINH.

2. VYcraHoBKa Ui moiydeHHs Kojen HproToHa ocBemaercs MOHOXPOMAaTHYECKHMM CBETOM,
[aJaloIMM [0 HOpMaJld K TOBEPXHOCTH IIacTUHKU. HaGmroneHue BeneTcs B OTPaKCHHOM
ceere. Pannycel IByX COCeIHMX TEMHBIX KoJiell paBHBI Iy = 4,0 MM H 1= 4,38 Mm. Paamnyc
KpUBHU3HBI JMH3bI R=6,4 M. HaiiTu nmopsiikoBble HOMepa KOJell ¥ JUIMHY BOJHBI A TaJaloIIero
CBeTa.

3. dudpaxnuonHas KapTUHAa HaONIOJaeTCs Ha PACCTOSHUM 1=4 CM OT TOYEYHOTO0 HMCTOYHHMKA
MoHOXpomaTtuueckoro cseta (A=500 um). [locepeanne Mexay 3KpaHOM M HCTOUYHUKOM CBETa
noMernieHa auadparmMa ¢ KpyriasiM oTBepcTHeM. I[Ipu kakom pagmyce R oTBepcTus LeHTp
I(paKIIMOHHBIX KOJICII, HAOII0JaeMbIX Ha dKpaHe, OyeT Hanboaee TEMHBIM?

4. Ha nudpakuMoHHYIO pemeTky JauHoi 1=15 MM, comepxamryro N=3000mTpuxoB, magaer
HOPMaJIbHO MOHOXPOMAaTHUYECKHH CBET ¢ JUIMHOM BosiHbI A=550 HM. Omnpenenure: 1)Uwucno
MaKCHUMYMOB, HaOJI0/1aeMbIX B CHEKTpe AU(PAKIIMOHHON pEIIeTKH; 2)yroj, COOTBETCTBYIOIMUI
MOCIIeAHEMY MaKCUMYyMY.

5. Haiitu temneparypy T meun, ecinu U3BECTHO, UTO U3IYyUEHHE U3 OTBEPCTHSI B HEH IIOLIA/IBIO
S=6,1 cMm* umeer MomHOCTh P=34,6 Br. Nznydenune cuutaTh OJIM3KUM K U3ITYICHUIO a0COFOTHO
YEpHOTO Tea.

6. Temmepatypa BoJb(ppaMoOBO# cripanu B 25-BaTTHOHM ayekTpudeckoit mammouke T=2450K.
OTHoOIIEHHE €€ DHEPreTMYECKOW CBETHMMOCTH K HHEPreTHYeCKON CBETUMOCTH aOCOIOTHO
YEpHOTO TeJia MpH AaHHON Temmeparype 0=0,3. HailTu miomans S u3mydaroiiei moBEpXHOCTH
CIIUPAIIH.

7. OnpenenuTh UMIYJIbC U SHEPTUIO: 1) pEHTT€HOBCKOTO (hOTOHA, 2) SJIEKTPOHA, €CIIN JUTHHA
BOJIHBI TOT'O U Jpyroro pasua 107 m



8. DNEeKTpOH JBIKETCS B aTOMe BOJOpoja 1o mnepBoil OopoBckoit opOute. IlpuHHMas, yTo
JIoITycKaeMasi HEONpPEJEeIeHHOCTh CKOPOCTH cocTaBisieT 1% OT ee 4YMCIOBOro 3HAYCHMS,
ONPEAEIINTh HEONPEAEIEHHOCTh KOOPANHATHI AJIEKTpoHA. [IpuMeHuMo Jn B JaHHOM ciiyvae i
AJIEKTPOHA MOHATHE TPACKTOPHUH?

9. 3anucars ypaBHenue lllpenunrepa A cTalMOHAPHBIX COCTOSTHUM 3JIEKTPOHA, HAXOAIIEr0Cs
B aTOME BOAOPOJA.

10. DIeKTpoH HAXOAWUTCS B OJAHOMEPHOM MOTEHLMAIBHOM flIMKe MHUpuHON 1. Ompenenutsb
cpellHee 3HaYeHHe KOOpAMHATHI <x> 3nekTpoHa (0<x<l).

2. Ot4ert no 1adopaTropHoi padore

Kaxnaplif  cTygeHT JomkeH OQOpMHUTh OTYET CaMOCTOATEIBHO MW B Cleayloule
MOCJIEeI0BATEIbHOCTH:

1)HOMEp paboTHI, €€ Ha3BaHUE U 1IEJIb;

2)KkpaTKoe OIMcCaHKue TEOpUH Bolipoca, pabouas popmyia, mpopaboTka

NpeBApUTEIILHOTO 3aaHNUs;

3)Tabnuua pe3ysbTaToB U3MEPEHHIA;

4)noctpoeHre He0OXOIUMBIX TpadUKOB HA MUJUTMMETPOBON Oymare;

5)BBIYUCIICHHE PE3YIBTATOB U MOTPEIIHOCTEH;

6)BBIBOIBI

7)0TBETHI Ha KOHTPOJIbHBIE BOIIPOCHI J1A00PaTOPHOM paboTHI.

[TpuMep KOHTPOJIBHBIX BOMPOCOB K JIAOOpaTOpHBIM paboTam 4 pazzaena « OnTukay

1. TTouemy HabGmrOomaemasi MHTEp(HEPEHIIMOHHAS KApTUHA COCTOUT U3 Ps/la TEMHBIX H CBETJIBIX
KoJien?

2. B ueM cocTOMT YycloBHE MaKCHMyMOB M MHHHMYMOB CBETa MpU HHTEpHEpeHIINH
KOT€PEHTHBIX JTy4deit?

3. Uto Oyner HaOm01aThCs B ICHTPE, €CJIM HAOIIOIeHHE TPOBOIUTH B MIPOXOASIIEM CBETE?

4. I'ne naTep(PEepEeHIIMOHHBIE KOJIbIIA PACIIONOKEHBI TUIOTHEE?

5. Tlouemy wuHTepepeHIIMOHHAS KapTHHA HCYE3aeT MPH YBEIWYCHUH PACCTOSIHHUS MEXIY
JIMH30M U TUTACTUHOU?

6. [ToueMy paaryc KpUBU3HBI TUH3bI TOJIKEH ObITH BETUK?

7. [oyemy nyist HAOMIOACHHS HHTEP(PEPEHIIMH UCTIOIB3YETCS MOHOXPOMATHIYECKUI CBET?

8. W3menutcs nu wuHTEpPEPEHIIMOHHAS KapTHHA, €CIM TOJIIMHY I[UIOCKOMAapauIeTbHOM
IJIACTUHBI 2 IOCTENIEHHO YMEHbIIATh?

9. Chopmynupyiite npuniun [ toiirenca-Openens.

10. O6BsicHUTE yCIIOBUS HAOIIOAEHUS TUDPAKITHH.

11. PaccmoTpute npyHLKI AEMCTBHSI 30HHOM IJIACTHUHKH.

12. Yro Takoe 30HHas IIaCTUHKA?

13. B uem coctout meron 30H Ppenens?

3. Temsl pedepatoB:

. DddexT BaBuosa-YepeHkoBa v €ero MpUMEHEHHE B SACPHON (U3HKE.
. SInepHBI MarHUTHBIA PE30HAHC U €r0 IPUMEHEHUE B TEXHUKE.

. [IpoGieMs! siepHOM PHEPreTUKU Ha COBPEMEHHOM 3Tarle.

. ATOMHas U siiepHast YHEPreTUKa CETOTHS U 3aBTPA.

. SlnepHble peakluy B HAyKe U TEXHHKE.

. [TpobnembI TEpMOSAEPHOTO CHHTE3A.

. Kimaccudukanus sneMeHTapHbIX YaCTHIL U 3aKOHBI COXPaHEHHUSI.

. CooTHOIIEHNE HEOTPEAETICHHOCTEH 1 KBAHTOBAsI MEXaHUKA.

. IlocTynatel KBaHTOBOW MEXaHUKH U €€ OCHOBHBIE MOJIOKEHUS.

O 0 1N DN B W —



10.

I/ICTOpI/ISI Pa3BUTHA U CTAHOBJICHUA KBAHTOBOM MEXaHMKH.

JJ1s1 NIpOMEKYyTOYHOM aTTeCTAlUM:

Cnucox KOHTPOJIbHBIX BOIIPOCOB:

1.

A A Al

Cucrema orcuera. CKOpOCTb.

YCcKOpeHHE U €ro COCTaBIISIOLINE.

VYrioBasi CKOpOCTb U YTIIOBOE YCKOPEHHE.

3akonsl HetoToHa.

Heunepuunanbabie cuctemsl orcyera. CHiibl HHEPLIUH.
3aKOH COXpaHEHUs UMITYJIbCA.

Pa6ora cuibl.

KoncepBatuBHble cuibl. [loTeHIIManbHas SHEPIHSL.
3aKOH COXpaHEHUs MOJIHOM MEXaHUYECKON SHEPTUU.

. Teopema Ireinepa.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Kunernueckas sHeprus BpaliaroIerocs Tena.

OCHOBHOl 3aKOH AMHAMUKH BPalaTeIbHOTO IBUKEHUSI.

3aKOH COXpaHEeHHsI MOMEHTA UMITYJIbCa.

YpaBHEHHE COCTOSHUS UAECATBHOTO rasa.

OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOW TEOpUH UI€aIbHBIX Ta30B.
3akoH MakcBesuia 0 pacpeIeIeHHH 110 CKOPOCTSAM TEIUIOBOTO JIBUKEHHUS.
CpenHee 4KCIIO CTOJIKHOBEHUHN U CpEHsIs ITIMHA CBOOOTHOTO MpoOera MoJIeKyI..
BHyTpeHHss dHEPrUus CUCTEMBI.

Pabora rasa npu ero pacmupeHuH.

[lepBoe HayaI0 TEPMOIMHAMUKH U €70 IPUMEHEHHUE K MU30IIPOLIECCAM.
TemnoeMKoCTh HeaIbHOTO rasa.

Kpyrosoii nporuecc (1ux).

[uxn Kapho.

DneKTpUUeCcKnil 3apsij. 3aKOH COXpaHEHMsI dJIEKTPUUECKOTO 3apsia.
B3aunmoneiictBue 3apsioB. 3akoH Kynona.

Onexrpuueckoe nosie. HanmpspkeHHOCTH 1o,

DIIEKTPUYECKUIN JUTIONb.

[ToTok BekTOpa HanpsxeHHOCTH. Teopema Octporpaackoro-I"aycca.
[Torenuunan anexTpuyeckoro nois. Pabora mo nepemenienuto 3apsa.
DNEKTPUUECKOE MOJIE€ B TUIIEKTPUKE.

[IpoBoiHHKM B 3yIeKTpHUecKoM rnose. EMxocTs. Konnencaropsl.
OHeprus EeKTPOCTATUYECKOTO TOJIA.

Onektpryecknil Tok. Cuiia ¥ IJI0THOCTh TOKA.

3akoH OMa AJ11 OTHOPOJAHOIO IPOBOIHUKA.

CTOpOHHHE CUIIBI.

3akoH OMa 1711 HEOJTHOPOIHOTO y4yacTKa LIETIH.

PaGoTa u MmomnHOCTH TOKA. 3akoH JIkoyms-Jlenna.

[IpaBuna Kupxroda a1 pa3BeTBICHHBIX LIETEH.

MarnutHoe nosie. BekTop HHIYKIIMM MarHUTHOTO MOJIS.

Cunel AMniepa.

3akoH bro-Casapa-Jlamaca. HanpsskeHHOCTP MarHUTHOTO MOJIS.
3aKOH IOJIHOTO TOKA JJI1 MAarHUTHOT'O TI0JIS1 B BAKyyMeE.

MarnuThsli notok. Teopema ["aycca 1y1st MarHUTHOTO MOJIS.



44. Cuna Jlopenua.

45. SABnenune Xomna.

46. SIBnenue 3ME€KTPOMAarHUTHON MHTyKIMH.

47. CamonnayKkius. THAyKTUBHOCTB.

48. DHeprus MarHUTHOTO TOJIA.

49. MaruuTHbIE MOMEHTBI AaTOMOB.

50. MarsnuTHOE OJIE B BEILIECTBE.

51. HanpskeHHOCTh MArHATHOTO 1T0JIs. OTHOCUTEIbHAS MarHUTHAS! IPOHUIIAEMOCTb.
52. OcHoBBI Teopun MakcBesuia i 3JIEKTPOMarHuTHOTO TTOJIS.

53. KonebarenbHbIit KOHTYD.

54. CBoOoaHbIE HE3aTyXaroIue KoJaeOaHHs.

55. CBoOoaHbBIE 3aTyXxaroniue KojaeOanus.

56. BoHOBBIE MTPOLIECCHI.

57. DneKTpOMarHUTHHIE BOJIHBI.

58. DHeprus 31€KTPOMarHUTHBIX BOJIH.

59. CBeTOBBIE BOJIHBI.

60. UnTepdepenius cBeToBbIX BOJIH. KOrepeHTHOCTD U ee 0CyIecTBIICHHE. \
61. dudpaxuus ceeta. [Ipunmun ['toiirenca-®Openens. Meton 300 Openens..
62. ludpaxius Ha KpyTrJIOM OTBEPCTUHU H JTUCKE.

63. ®otorddexr.

64. Macca u ummynsc goTtoHa. /IBolicTBEHHAs MPpUPOa CBETA.

65. JIBoiicTBEHHAsI KOPITYCKYJISIPHO-BOJIHOBASI IIPUPOJIa MUKPOOOBEKTOB.

66. BeposTHOCTHBIN cMBICIT BOJIH A¢ bpoitis.

67. COOTHOIIICHHE HEOTIPEACICHHOCTEN.

68. Ypasuenue lllpenunrepa.

69. TynHenbHbIN 3D PexT.

70. ATom Bomopoa.

71. MexaHU4eCKHil 1 MAarHUTHBIA MOMEHTBI 3JICKTPOHA B aTOME.

72. IIpyHIUT TOXIECTBEHHOCTH MUKpoYacTUll. bo3oHbI 1 (hepMHOHBI.

73. IlonsiTe 0 KBaHTOBBIX cTaThCTHKaxX bose-OliHmTeliHa 1 @epmu-/lnpaka.
74. DNEeKTPOHHO-IBIPOYHOM MEPEXO/.

75. OCHOBHBIE CBOMCTBA U CTPOEHUE AAPA.

76. DHEprus cBs3u AAep.

77. SinepHble CUIIBL.

78. SAAnepHeble peakuun. LlenHoii npouecc AeneHus saep.

79. TepMosiiepHbIE PEAKITUH.

80. PamnoakTUBHOCTG.

IIpumepbl THNIOBBIX 3a/1a4:

1.

3aBUCUMOCTh TPOWJIEHHOTO TEJIOM IyTH S OT BpeMEHHU t JaeTcst ypaBHEHHEM S=At-
Bt*+Ct, rne A=10m/c, B=15 m/c?, C=5wm/c’. Haiitu: 1) 3aBHCHMOCTB
MOJTYJISl CKOPOCTH U YCKOPEHUS OT BpEMEHH; 2) MyTh, CKOPOCTh U YCKOPEHHUE Tesa yepes 3
C TOCJIe Havyasa JIBUKCHHUS.

Kamens OporieH noa yriom k ropusonty 0=30° ¢ HayanbHOM ckopocTbio 20 m/c. Kakoe
BpeMs KaMeHb OyJIeT HaXOAWUThCsS B Bo3ayxe? Ha kakyio BBICOTY MOJHUMETCS, HA KAaKOM
paccTosiHUU OT MecTa OpocaHMs ymajeT Ha 3eMITI0?

MaxoBuK Bpaiiaercs ¢ yrioBoil ckopoctbio 180 06/MuH. C HEKOTOPOr0 MOMEHTA
BPEMEHM OH HayaJl TOPMO3UTBLCS C YIIIOBBIM YCKOPEHUEM 3 pazl/c’. Uepes Kakoe BpeMst OH
octaroBuTcs? Kakoe yncio 000poTOB OH TP 3TOM COBEPIIIUT

K tpocy mozasemieH rpy3 maccoit 5 kr. KakoBa cuia HaTsKeHUs Tpoca, €ClIH TpOC C
IPy30M MOJHUMAETCS ¢ yeKopeHueM 2 M/c*? OmmycKaeTcesi ¢ TeM XKe yCKOpeHreM?



10.

11

12.

13.

14.

15.

16.

17.

18.

19.

JIBe rupu ¢ MaccaMu 2 KI' M 3 KI' CO€MHEHBI HUTHIO U MIEPEeKUHYTHI yepe3 Oiok. Haiftu
YCKOpPEHHUE, C KOTOPHIM JABIMXKYTCSI THUPH M CHUJy HATSOHKEHHs HUTU. TpeHueM u maccoi
6110Ka peHedpeyb.

Teno maccoit 4 Kr U3 COCTOSIHUS ITOKOS HAYMHAET CKOJIb3UTh IO HAKIIOHHOW IUIOCKOCTH
BbIicOTOM 0.5 M M JyIMHON | M M HNPOXOOUT K OCHOBAHUIO HAKJIOHHOM IUIOCKOCTH CO
ckopocThio 2,5 m/c. Haittm konddumueHT TpeHus Tena O IJIOCKOCTh U KOJHYECTBO
TEIUIOTHI, IOJyUYEHHOU ITPU TPEHUH.

Hlap maccoit 1.5 kr katutcs 0e3 CKOJBXKEHHS IO TOPU3OHTAJIBHOW IJIOCKOCTH CO
CKOpOCThIO 5 M/c OmpenennuTh KHHETUYECKYI0 SHEPTUIO IIapa.

N3 opynust maccoit 5 T BeutetaeT cHapan maccoi 100 kr. Kunetnueckas sHeprus cHapsiaa
npu Beutete 7,5 MJx. Kakyro KHHETHUECKYI0 SHEPTHUIO TPUOOPETaeT OpyHe BCIESICTBUE
ornaun? Ilpu Kakol CKOpPOCTH JBHKEHHS PEISATUBACTCKOE COKpAIEHUE  JUIMHBI
IBUXKyIIerocs Tena coctaBut 30%.

KakoBa cuma pgaBrneHuss Ha OOKOBYIO TOBEPXHOCTh UIWJIMHIPHUYECKOTO pe3epByapa
pasrycoM 2 M U BBICOTOM 5 M, 3anoiHeHHoro Oensunom? ThnotHocts Gensuna 700 kr/m’,
B OGamnone Haxomutcs ra3 mpu temmeparype 17 °C. Bo CKoOIbKO pa3 yMEHbBIIUTCS
nasnieHue rasa, eciu 40% ero BelieT u3 6ayuI0Ha, a TemnepaTypa nonusurcs Ha 10 °C?

. Onpenenute Hanbosiee BEPOSTHYIO CKOPOCTh MOJIEKYJ T'a3a, IJIOTHOCTh KOTOPOTO IMpHU

nasnenun p=40kITa cocrasur 0,35kr/Mm’,
B 3akpeiToM cocyne BMectumocTbio V=5 11 nox nasnennem p=100 klla HaxoauTcs a3or.
Omnpenenure, Kakoe KOJIWYECTBO TEIUIOTHI HAJO COOOMIUTH a30Ty, YTOOBI MOBBICHTH

JIaBJICHHE B COCYJIE B JIBa pasa.

Nneanpuas TerioBas mammHa KapHo coBepaeT 3a onuH nuki padoty A = 2,94 xJIx u
OTJIaeT 3a LIUKJ XOJIOAWIBHUKY KOIMUeCTBO TeroThl Q, = 13,4 kJ>x. HaliTu k.1mm.1.
MaIIUHBI.

Macca m = 10 r kucnopoga HarpeBaercs ot Temneparypsl T; = 323 K 1o temnepatypsl
T, = 423 K. Haiitu wusMeHeHne »>HTponuu AS, eciau HarpeBaHUE IPOUCXOIUT
n3zob0apuyecku. J[Ba TOUCUHBIX 3apsja, HAXOAACh B BO3JyXe, Ha paccTosHUM 20 cM JIpyr
OT Jpyra, B3aUMOJICHCTBYIOT C HEKOTOpoll cwioi. Ha kakoM paccTOSHUU HYX HO
MIOMECTHTb 3TH 3apsi/ibl B Maclie, YTOOBI MOIYYUTh Ty K€ CUITy B3aUMOJICHCTBUS
Omnpenenure NMOTOK @p BEKTOpa HAMNPSIKEHHOCTH 3JIEKTPOCTATHUECKOrO TOJS uepe3
chepuuecKyo OBEpXHOCTh, OXBATBHIBAIOIIYIO TouyedHble 3apsiabl Q; = 5 HKn u Q, = -2
HKn. HaiiTn moteHmman TOYKHM TOJIs, Haxojsmencss Ha pacctosHud 10 cM OoT 1eHTpa
3apsHKEHHOTrO 11apa paguycoM 1 cM, ecinu noteHuan mapa pasex 300 B.

B kakux mpeneisax MOMKET H3MEHSATHCS €MKOCTb CHCTEMBI, COCTOSILEH M3 JABYX
KOHJICHCATOPOB IIEPEMEHHON €MKOCTH, €CJIM EMKOCTh KaXkJ10T0 U3 HUX u3MeHseTcs ot 10
m0 450 m®? (or 5 mo 900 nd) PaccmoTrpure cCiydam TapajuieIbHOTO U
IIOCJIEI0BATEIBHOIO COEIMHEHUS KOH/IEHCATOPOB.

Tok B MPOBOAHMKE MEHSETCSA CO BPEMEHEM IO 3aKOHY [=4+2¢, rine [ — B ammiepax u ¢t — B
ceKkyHnax. Kakoe KOJIMYECTBO 3IIEKTPUYECTBA NPOXOAUT 4YEpe3 IONEPEHYHOE CEUEHHE
MPOBOJHUKA 3a BpemMs ¢ oT 2 g0 6 cek? D.a.c. anementa ¢ = 6 B. Ilpu BHemHem
conportusneHuu R = 1,1 Om tok B ienu / = 3 A. Halitu nanenue norenuuana Ur BHyTpu
AJIEMEHTA U €T0 COMPOTHUBIICHUE 7.

beckoHeuHO UIMHHBINA MPOBOJ 00pa3yeT KpyroBOM BUTOK, KacaTeNbHBIA K MPOBOMY, IO
KOTOpOMy TeueT TOK /=5A. Haiitu paguyc BUTKa R, eclii HanpsHKEHHOCTh MAarHUTHOTO
NOJISL B LIEHTpe BUTKA Hye;=41A/M. Mexly mosirocaMd MarHMTa CO3/1aeTcsl 0JTHOPOJHOE
MarauTHoe noje ¢ uaaykuuet B=0,01 Tn. ITo npoBoay nnmuHoi L=70cMm, MOMEMIEHHOMY
NEPIEHIUKYJISIPHO K HAIIPABJIEHUIO MAarHUTHOTO MoJist TedeT Tok /=70 A. Haiitu cuny F,
JEWCTBYIOIIYIO Ha IPOBO/I.

OJNEeKTPOH, YCKOPEHHBIH pa3HOCThIO mnoTeHuuanoB U=1kB, Bieraer B OAHOpOAHOE
MarHMTHOE II0Jie, HaIpaBJIEHHE KOTOPOTO TMEPHEHAUKYJISIPHO K HAIpPaBIECHUIO €ro
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nerkenud. Muayknus marautaoro nonst B=1,19 mTn. Halitu panguyc R oKpy>KHOCTH, 11O
KOTOPOM JBUKETCS AJIEKTPOH, epuoj oopameHuss T 1 MOMEHT UMITyJIbCa 3JIEKTPOHA.

B oxHopoaHoM MaruutHOM T10j1€e (B=0,1Tu1) paBHOMEpHO ¢ yacToToi n=10 ¢ Bpamaercs
pamka, conepxamas 1000 ButkoB. [Tnomans pamku S=300 cm’. OnpenennTe MTHOBEHHOE
3HaueHue DJ1C MHIyKIUHU, COOTBETCTBYIOLIEE YTy TOBOPOTA pamMKu B 30°.

B opgHopomHOoM MarHuTHOM mnone ¢ uHayknued B=0,1 Ta aBuxercs paBHOMEpPHO
NPOBOTHUK ¢ TOKOM JiuuHOM L=10 cM. CkoOpocTh IBM)KEHHUS NMPOBOJHHMKA 15 M/cek u
HampaBlieHa MEpPHEHAMKYJISPHO K  HampaBiIeHUIO MarHuTHoro mnons.  Haiitu
MHAYLUpOBaHyo B npoBoaHuke J.J1.C.

KakoBa CKOpOCTb CBETa B BOJE, eciii ipy yactore 4,4 10" T'i1 aivHa BOJIHBI B HEH paBHA

0,51 mxm?

Ha MbuibHY10 TIeHKY majnaeT Oenblif cBeT moj yriaoM 30° Kk mOBepXHOCTH IUieHKH. [lpu
KaKOi HaMMEHBIIIeH TOJIINHE TUIEHKU OTPAKEHHBIN CBET OYJeT OKpalleH B KeJThIi [[BET
(A=600uMm)? IToka3zaTens IpeTOMIICHUS MBUIBHON BOABI - 1,33.

Ha nudpakinuoHHyIo penieTky HOpMajbHO MaJaeT MOHOXPOMATHYECKHI CBET ¢ JITMHON
BosIHBI A=600 HM. Onpeaenute HaMOOJIBLINI MOPSIOK CIIEKTPA, MOITYYEHHBIN C ITOMOIIBIO

ATOM PENIETKHU, €CITH €€ MOCTOsTHHAA d=2 MKM.

IIpy npoxokIeHuu cBeTa B HEKOTOPOM BEIIECTBE IIYTH X €ro HWHTEHCUBHOCTb
yMeHbIIuaIach B 3 paza. Onpeaenute, BO CKOJIbKO Pa3 YMEHBIIUTCS HHTEHCUBHOCTh CBETA
IIPY IPOXOKIEHUH UM IIyTH 2X.

[Ton xakuM yTioM K TOPU30HTY JOKHO HaxoauThesi CoJHIlEe, YTOOBI CBET, OTPasKEHHBIH
OT TIOBEPXHOCTH 03€pa, ObLT MOJTHOCTHIO MOJSPU30BAH?

Onpenenure, BO CKOJIBKO pa3 HEOOXOIUMO YMEHBUIUTh TEPMOJIMHAMUYECKYIO
TeMIIepaTypy YepHOTo Teja, YTOObI €ro YHepreTHUecKas CBeTUMOCTh R. ociabunach B 16
pa3. C kakol JJIMHOM BOJHBI CJIETYET HAIPABUTh CBET HA TMOBEPXHOCThH BEIIECTBA, YTOOBI
MaKCUMaJlbHasi CKOPOCTh BBUIETAIOMIMX 3JIeKTpoHOB Obuta 2000 kM/c? KpacHas rpanuna
dboTtoaddexra ms qarHOTO BermecTBa — 690HM.

[IpoToH nBHKETCS B OJHOPOJAHOM MAarHUTHOM mojie ¢ uHAykuued B=15 mTa mo
OKpY’KHOCTH pagnycoMm R=1,4m. Onpenenure nnuHy BOJIHBI Ae bpoins 1 mpoToHa.

Onpenennre OTHOLIEHWE HEONPEIACICHHOCTEH CKOPOCTH JJIEKTPOHA, €CIH  €ro
KOOPJMHATA YCTaHOBIIEHA C TOYHOCTBIO 10 107°M, u mbunHEKM Maccoi m=10"kr, eciu ee

KOOp/IMHATA yCTAaHOBJIEHA C TAKOH K€ TOYHOCTBIO.

YeMmy paBHa pa3HOCTb DSHEPIUH MEXJIy 4YETBEPTBIM U BTOPBIM JHEPreTHUECKUMHU
YPOBHSIMU KBaHTOBOI'O OCHMJIISATOpA?

Omnpenenure »Hepruto (OTOHA, HCIYCKAEMOTO NpU TNepexojie HIIEKTpOHa B aToMe
BOJIOPOJIA C TPETHEr0 IHEPreTUYECKOro YPOBHS HAa BTOPOH.

KakoBbl BO3MOKHBIE 3HaU€HUs [ U m; U151 TIIAaBHOT'O KBAHTOBOTO 4Kcia n=>57
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