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1 Ileau ocBOeHMSI AUCHUILIHHBI

Llenp uCIUNINHBL:

- (popMHpOBaHKE Y CTYJEHTOB COBPEMEHHOTO €CTECTBEHHOHAYYHOTO MUPO
BO33pEHUS;

- OCBOCHHE MU COBPEMEHHOT'0 CTHIISI (PU3UYECKOTO MBIIIJICHHUS;

- BbIpaOOTKa HABBIKOB UCIOJIL30BaHUS (DYHIaMEHTAIBHBIX 3aKOHOB, TEOPUIl
KJIACCUYECKON U COBPEMEHHOU (PUBUKU;

- BBIPaOOTKA METOJIOB (PU3HUECKOTO UCCIEIOBAHUS KAK OCHOBBI CUCTEMBI
po¢eCCUOHANTHON JIEATEIIbHOCTH.

3aauu JUCIUILINHEL:

- oBlaJicHre ) yHIaMEHTAIbHBIMUTIOHSI TUSIMH,3aKOHAMUUTEOPUSIMHU
KJIACCUUECKOW M COBPEMEHHOW (U3HKH, a TaKXKe METOJaMHU MPAKTUYECKOTrO
NPWIOKEHUS (PU3NUYECKUX 3HAHUK;

- hopMupoBaHUE(HU3UIECKOTOMBIIICHUSINOCHOBECTECTBEHHOHAYYHO
KapTUHBI MUPA;

- OBJIaJICHHECTIPHEMAMUUMETOIAMUPEIICHUSIKOHKPETHBIXTIPAKTUYECKUX 3a/1a4
U3 pa3HbIX obsacTedt (HU3MKU.

JlucuruinHa 00ecTieYrBaeT IMOATOTOBKY BBITYCKHUKA K JKCILTyaTalld-
OHHO-TEXHOJIOTUYECKOU JIeSITCIIbHOCTH.

2 MecTto nucuumuinabl B ctpykrype OITIOIT BO

Hucrtumuaa «Pu3nkay npescTaBiseT co00i NUCIUILTUHY, OTHOCSIIYIOCS K
obsi3atenbHOM yacTu brioka 1 lucuumiuasl (MOynn).

Hucrumnna «duszuka» 6a3upyeTcst Ha pe3yiabTaTax 00ydeHHs, MOTyYeHHBIX
IPU U3YYEHUU JUCHUILUIMHBI «MaTeMaTuka.

Jucnurinaa «Pu3ukay SBISIETCs 00eCIeunBaroe Ui CIeAYIOIIX
mucturuiie - (Moayned):  «TeopeTHdeckne  OCHOBBI  PajMOHABUTALMK U
pPaanoIOKaLN, «YmpaBieHue KaueCTBOM, «be3omnacHoCTh
KUZHEIESATEIIbHOCTI, «ABUaLMOHHAA 0€301acHOCTbY, «OpraHuzanus
BO3/IYIIIHOTO JBKEHU», «PamnoTexandeckoe 000py10BaHNE a3pOIPOMOBY,
«ABTOMaTU3HPOBAHHBIE CUCTEMBI YIIPABICHUD», « T€OpHsi TPaHCIIOPTHBIX CUCTEM,

«ABHAMOHHAs METEOPOJIOT U, «MeTtpounorus, CTaHJapTU3ALMS u
cepTuduKaIms, «IKOJIOTHs. Marepuanosenenue 51 TEXHOJIOT US
KOHCTPYKIIMOHHBIX MaTepUAIIOBY, «Mexanukay, «INEeKTPOTEXHUKA u

AJIEKTPOHUKAY, «Teopuss paAuOTEXHUUYECKUX IeNe U CUTHAIOBY, «O0111as Teopus
PaIMO3EKTPOHHBIX CUCTEM.
Jucuumnnna «Pu3uka» u3ydaercst BO 2-M U B 3-M CEMECTpaXx.



3 KomnereHuuu ody4yamouierocs, Gopmupyemsoie B pe3yJibTaTe 0CBOCHHS
AUCUMILTHHBI

[Iporecc ocBOeHUS NUCIUIUIMHBI HATPaBIeH Ha (POPMUPOBAHUE CIIETYIOIIUX
KOMIIETEHIIUN

Kona xommeTeH- Pe3ynbrar 00yueHus: HAMMEHOBAHUE KOMIIETEHIIUH; UH/IH-
1MW/ UHJMKATOpa | KaToOpbl KOMIETECHIIMU
OIIK-10 Cnoco0eH HCHOJBL30BATL OCHOBHBLIE 3aKOHBLI MaTeMAaTH-

YeCKHX M €CTeCTBEHHOHAYYHbIX JUCHMILIMH B npodeccu-
OHAJILHOM /1eITeJIbHOCTH, B TOM 4YMCJIe ¢ HCN0JIb30BaHHEM
NPOrpaMMHBIX CPEJICTB

3HaeT U NOHUMAET OCHOBHBIE 3aKOHBI MaTeMAaTHUKH U €CTE-
CTBEHHBIX HAayK M BOXXHOCTh WX UCIIOJIL30BaHUS B mpodeccu-
OHAJILHOM JIeSITeIbHOCTHU

I/ICHOHB3y€T OCHOBHBIC 3aKOHBI MAaTCMAaTHKH N CCTCCTBCHHBIX
HAayK, B TOM YHCJC OJIA PCHICHUA HpO(l)eCCI/IOHaJ'IBHBIX 3ajay,
INMPUMCHICT IIPOIrpaMMHBIC CPpCACTBA

OIIK-11 Cnoco0eH ucnoib30BaTh OCHOBHbIE NMOHATHS, MPUHIMIIBI,
3aKOHBbI U 3aKOHOMEPHOCTH 001Iell M MPUKJIATHOH TeOPUH
cHUCTeM Ui  pelleHus 3a4a4  NpogecCHOHAIBHOMI
AeATeJbHOCTH

3HAaeT OCHOBHBIC IMOHATHUA, HIPUHLOWUIIBI, 3aKOHBI W 3aKOHO-
MCPHOCTHU O6Hl€l>i )41 HpHKHaﬂHOﬁ TCOPHUN CUCTEM, IMOHUMACT
BaXXHOCTb HX HUCIIOJIB30BaHHSA B HpO(i)CCCHOHaHBHOﬁ ACA-
TCJIIbHOCTHU

Hcnonb3yeT MOHATHS, TPUHLMIBI, 3aKOHBI U 3aKOHOMEPHOCTHU
o0IIe W MPUKIATHOW TEOPHUH CUCTEM JUIS PEIICHHS 3aaad
1poheCCHOHATBHOM IESATCIBbHOCTH

I[lnanupyembie pe3y/bTaThl H3yYeHHUS TMCUUIIMHBI:

3HaTh:

- OCHOBHBIE MTOHATHS, 3aKOHBI 1 MOJEIN MEXaHUKH, SJIEKTPUYECTBA U MarHe-
TU3Ma, KoJIeOaHUI 1 BOJIH, KBAHTOBOW (DM3UKH, MOJEKYJISIPHON (DU3HKU U TEPMO-
JTUHAMHKH, ONITUKHA, AaTOMHOU | SIACPHOU (PUBHKHY ;

- METO/bI TEOPETUUYECKOTO U IKCIIEPUMEHTATHLHOTO HCCIIEIOBAaHUS B (DU3UKE ;

- MATEMAaTUYECKUE MOJEIH ITPOCTEUIINX CUCTEM U IIPOLIECCOB B €CTECTBO3HA-
HHUH U TEXHUKE.

Ymern:

- pelaTh TUIIOBBIE 3aJ1a4U M0 OCHOBHBIM pa3jiefiaM Kypca (PU3UKH, UCTIOIb3YS
METO/Ibl MATEMATUYECKOT0 aHAJIN3A;

- YIOTPEOIATh MATEMAaTHUECKYI0 CUMBOJIUKY JIJISI BBIPAKCHHS KOJTMYECTBCH-
HBIX Y KAYECTBEHHBIX OTHOIIECHUN OOBEKTOB;




- ACTIONTh30BaTh (PU3HUECKHE 3aKOHBI TIPH aHAIHM3E U PEIICHUH TTPOOJIeM MPo-
dbeccroHanbHON AeATeTbHOCTH;

- MPUMEHATh MAaTEMAaTUYECKUE METOIbI TIPHU PEIICHUH TUTIOBBIX Mpodeccro-
HaJIBHBIX 33]1a4 C MCIIOIb30BAaHUEM OCHOBOITOJIATAIONIUX METOJIOB U 3aKOHOB (hH-
3HKH.

Baagers:

- METOJIaMH TIOCTPOCHHSI MATEMATHYECKOM MOJICITH TUIIOBBIX MTPOQECcCHo-
HaJIBHBIX 3a7]a4 UMCIOIHUX (PU3HUECKYI0 OCHOBY M HABBIKAMU COJIEPIKATEIHLHOM
WHTEPIPETAINN TTOJTYICHHBIX PE3yJIbTATOB;

- METOJaMH MPOBEACHUS (PU3NICCKUX H3MEPECHUI, METOIaMHA KOPPEKTHOU
OIICHKH TIOTPEITHOCTEH TIPH MPOBEICHUN (HPU3UIECKOTO SKCIICPUMECHTA.



4 O0beM JMCHUILIMHBI M BU/IbI Y4e0HOI padoThl

O6m1ast Tpy10€MKOCTh AUCIUILIUHBI COCTaBIsECT 9 3aUE€THBIX CANHUII,
324 akageMUYECKUX YaCOB.

Bcero CemecTpsl
HaumenoBanue
4acoB 2 3
OO61mas TpyA0€MKOCTh AUCIMITIIUHBI (MOTYJIs1) 324 144 180
KonraktHas pabora: 142 72 70
nexuuu (JI) 64 36 28
npaktuueckue 3ansatus (I113) 10 6 4
cemunapsl (C) -
nabopatopHbie padoThl (JIP) 68 30 38
KypCcOBOM MpOEKT (paboTa) -
CamocrositenbHast pabota ctyaenta (CPC) 128 54 74
[IpomeskyTouHas arrecTanus 54 18 36
KonrakTHast pabora 3 0,5 2,5
CaMOCT?HTCHBHaH MOJIrOTOBKA K 3a4ETy C 175 175
OILIGHKOH
CamocrosiTenbHas MOArOTOBKA K dK3aMEHY 33,5 33,5




5 Conep:kanue TUCUUILINHBI
5.1. CootHecenuss TeMm (pa3gejioB) AUCHUIUVIMHBI M (POPMHPYEMbIX

KOMIIeTeH M.
Kommnere
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Paznen 1. Mexanuka
Tema 1.1. Kunemaruka u 1uHaMHKa 10 N N JL 113, JIP, | BK, VO,
MaTepuaIbHON TOUKHU PKC,CPC | P3,C3
Tema 1.2. PaboTa u sHeprus. 3aKOHBI JLII3,PKC, | YO, P3,
8 |+ |+ CPC 3
COXpaHEHMs] B MEXaHUKE
JLII3, JIP, | YO, 3JIP,
Tema 1.3. MexaHnka TBEpJOTO Tena 8 + + PKC.CPC | P3,C3
JL II3,PKC, | VO, P3,
Tema 1.4. MexaHuKa CIUIOIIHBIX CPET 8 + + CPC 3
Paznen 2. MoJsiekyasipHasi pu3uKa ¥ TEPMOAMHAMMKA
Tewma 2.1. TlepBrlif 3aK0oH (TTIepBOE HAYAJIO) 10 + + JI, 113, JIP, | YO, P3,
TePMOIUHAMUKH PKC, CPC C3
JL 113, JIP, | YO, P3,
Tema 2.2. Kunetudeckasi TeOpus razon 8 + + PKC. CPC 3
. J1, YO, P3,
Tema 2.3. Bropoii 3akoH (BTOpOE Ha4aso) 10 + + | mPKC, 3
TEPMOIUHAMUKH CPC
L YO, P3
Tema 2.4. PeanpHrble ra3pl. JKugkoe cOCTOSHUE 8 + + I13,PKC, >
3JIP, C3
CPC
Pa3znen 3. JinekTpoMarHeTusm
J1, YO, P3,
Tema 3.1. DnexTpocraTuka 8 + + | II3,PKC, C3
CPC
J1, YO, P3,
Tema 3.2. DnekTpuuecKoe MoJjie B BEIIESCTBE 8 + + I13,PKC, C3
CPC
J1, YO, P3,
Tema 3.3. DeKTpUUECKUMN TOK 8 + + I13,PKC, | 3JIP, C3
CPC
JL 113, JIP, | YO, P3,
Tewma 3.4. MarautHoe nosue 8 + + PKC, CPC o3
J1, YO, P3,
Tema 3.5. DnekTpoMarHuTHasE UHAYKIUSA 8 + + I13.PKC, 3




CPC

Pa3znen 4. ®usuka Koj1e0aHul M BOJIH

J1, YO, P3,
Tema 4.1. Konebanus 8 + I13,PKC, C3
CPC
JL, YO, P3,
Tema 4.2. BosHbl 8 + I13,PKC, C3
CPC
Hroro 3a cemectp 2 126
IIpomexyToUHas aTTeCTalUs 18
Bcero 144
Pa3nea S. BoaiHoBasi onTuka
Tema 5.1. OCHOBHBIC 3aKOHBI ONITHKHU. 16 N JLII3, JIP, | YO, 3JIP,
I'eomeTpuueckas onruka PKC,CPC | P3,C3
JI, YO, P3,
Tema 5.2. Untepdepenuus cera. Judpakums 16 + I13.PKC, o3
CBCTa CPC
Tema 5.3. B3aumojencTBre 31€KTPOMArHUTHOTO JI, 113, JIP, | YO, 3JIP,
16 | + PKC,CPC | P3,C3
U3JIYYCHUS C BEIIECTBOM , ;
Paznen 6. DiieMeHTbl KBAHTOBOM MEXaHUKU
Tema 6.1. KBaHTOBBIE CBOMCTBA U3TYUCHHUS. 16 + 3 JIIK C YO, P3
OcHoBbI KBaHTOBOM Mexanuku. [Toctynatel bopa CPC
Tema 6.2. DnemMeHTH (HU3UKH TBEPAOTO TeJia 16 | + JI,II3,PKC | YO, P3
JI, YO, P3
Tema 6.3. 16 + I13,PKC,
CPC
Pa3nen 7. Atomuas ¢puszuka
Tema 7.1. ATomHOE si71p0. Buabl siaepHBIX L, Yo, P3
o 16 + I13,PKC,
peakuuii. Jlo3uMeTpuyecKue eTMHHUIIBI. CPC
J, YO, P3
Tema 7.2. })eaKHI/II/I JIEJICHUS TSKENBIX SIEP U 16 + [13.PKC,
CHHTE3a JIETKUX. CPC
Tema 7.3. DnemMeHTapHbIC “IaC”EI/IIJ;bI. 16 + HS,JII’,K C, YO
dyHAaMEHTaJIbHbIE B3AaUMOJICUCTBUSI. CPC
Hroro 3a cemectp 3 144
IIpomexyTouHas aTTecTanus 36
Bcero 180
Bcero no pucnuminae 324

Coxpamenus: JI — mekmus, 113 — mpaktudeckoe 3ansatue, JIP - mabopatopras pabora, CPC — camocrostensHas pabora
crynenra, PKC — pa3b6op koHkperHOM cutyammu, BK — BxomHO# koHTpoms, YO — ycrHbIi ompoc, 3JIP - 3ammTa

nmabopaTopHoil pabotel, P3 — pacuerHas 3amada, C3 — cuTyallnoHHAs 3aja4a.
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5.3 CoaepxkaHue TUCHMILIIMHBI
Paznean 1. Mexanuka

Tewma 1.1. Kunematuka /[nHamuka MaTepuaibHONM TOYKH

VYpaBHenus kuneMatuku. Tpaekropus. [lepememienne. CKOpoCcTh U yCKOPEHUE
MaTepuagbHOM TOUKU. 3aKkoHbl HproToHA. IMITyIbC. 3aKOH M3MEHEHHUS OJHOTO M-
nyJibca. [IBr>keHne Tes nepeMeHHON MacChl.

Tema 1.2. Pabora u sHeprus

Mexanudeckass pabora. Kunernueckass sHeprusi. IloTeHumanbHas cuia.
IloTeHunanbHas SHEPTHS. 3AKOH U3BMEHEHUSI MEXAaHUYECKOW SHEPTHUU.

3aKOHBI COXpPAHEHUS UMITYJIbCA, MEXaHUYECKOM YHEPTHHM, MOMEHTA UMITYJIbCA.
CBs13b 3aKOHOB COXPAHEHHS C CHMMETPUSMU IIPOCTPAHCTBA U BPEMEHH.

JIBrb>keHure B TIOJI€ IEHTpaJIbHOM cuJiibl. 3akoHbl Kermiepa.

Tema 1.3. Mexanuka TBEpJ0ro Tejia.3aKOHbl COXPAHECHUSI B MEXaHUKE

BpamarenbHoe nBWKeHHE. YTI0Bas CKOPOCTh. YTia0oBoe yckopeHue. CoOTHO-
HIEHUE MEXAY JWMHEWHBIMH UM YIJIOBBIMHU XapaKTepUCTUKAMU. MOMEHT CHJIbI
OTHOCHUTEIIBHO Ocu. MoMeHT ummnyibca. MomeHT nHepunu. Teopema ['roiirenca-
[reiitnepa. PaboTa cuibl, NMPUIOKEHHOW K Bpamawiiemycs Teny. Kunetudeckas
SHeprus Bpamaromerocss Tteina. OCHOBHOM 3aKOH JWHAMHUKH BpallaTeIbHOIO
JBY>KEHUS TBEPJIOTO Tela.

Tema 1.4. MexaHuKka CIUIONIHBIX CPE.

Hedopmanuu TBepaoro Tena. 3akoH ['yka. YpaBHeHHE HEPa3pbIBHOCTU. YpaB-
HeHue bepuymmu. Bsaskocts. @opmyna Herorona. Merton Ilyaseiis. Mertox
Crokca. Dddexkt Marayca. AspoauHaMUUYecKas CHia Kpbljia.

Paznea 2. ModsiekyasipHasi pu3uKa ¥ TEPMOAMHAMMKA

Tema 2.1. IlepBoe Hauano TepmoanHaMuku. Mneanbubiii ra3. ONbITHBIE 3aKOHBI
UJI€aJbHOTO Ta3a. YpaBHEHUE COCTOSIHUA HJealbHOro raza. OCHOBHOE ypaBHEHHUE
MOJIEKYISIPHO-KMHETHUECKON TEOPUHU KIEalbHOIO ra3a. 3akoH boiblMaHa O paBHO-
MEpPHOM pacIpeAeeHUU YHEPTUH MO CTENEHSIM CBOOObI MOJIEKY.

Tema 2.2. Kunetnueckas Teopus ra3oB

CraTucTudeckuii ¥ TepMOJAMHAMHUYECKUN MeTol. 3akoH MakcBesia o pachpe-
JEJICHUN MOJICKYJl MJICAIbHOTO Ta3a 1o CKopocTsAM. bapomerpudeckas dopmyna.
Pacnpenenenne bonpumana.

Tema 2.3. Bropoii 3akoH (BTOpO€ Hauaao) TePMOJIUHAMUKH.
BuyTtpennsisi sHeprusi u pabora TepMoauHaMuieckor cuctemsbl. Terora. Ten-
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JoeMKocTh. PaboTa raza B m3omnpoueccax. YpaBHEHUE aauadaThl MICAIBHOIO rasa.
ITonutponnueckue npouecesl.

Tewma 2.4. Peanbnble rassl. ZKUaKoe COCTOSHHE.

Mukpo- U Makpo-COCTOsIHUA. DHTponus. Bropol 3akoH TepmoanHamuku. Kpy-
rosele mponecchl. KITJ nukna. Hukn Kapno. Tepmuuecknii KIIZI. Peanbnbie rasbl.
N3otepmbl DHnproca. YpaBHeHue Ban-nep-Baansca. BHyTpeHHsAs 3HEprus peajabHO-
ro raza. 3akonel ®uka, Oypre, Hotorona. Iuddysus B razax. TemnonpoBoaHOCTb
ra3oB. BsskocTs ra3os. 3akoH Crokca.

Paznen 3. JiekTpoMarieTusm

Tewma 3.1. Dnexrpocraruka

3aKkoH coxpaHeHus 3apsza. 3akoH Kynona. Dnexrtpuueckoe mone. Hanpsken-
HOCTb 3JieKTpuueckoro nojs. [lorennuan. HanpsikeHHOCTh Kak IpaJueHT MOTEHI1a -
na. [loTeHimanbHas SHEPTrUsl CUCTEMBI ANEKTPUUECKUX 3apsaaoB. Pacuer pasHoctu
NOTEHIIUATIOB 3JEKTPUUYECKOTO MO B YACTHBIX ciay4asx. [IoTok BekTopa HampsKeH-
Hoctu. Teopema "aycca Ju1s aneKTpUUECKOro noist B Bakyyme. [Ipumenenue teope-
MbI ['aycca K pacueTy IeKTPUYECKUX Mojei B BaKyyMe.

Tema 3.2. DneKkTpuUecKOe MoJie B BEUIECTBE

[Monapuzamus nuanexkTpuKkoB. [loaspru30BaHHOCTh. DIEKTPUUYECKOE IOJI€ B JIH-
ANEKTPUKE. DIEKTpUUecKoe cMmerieHre. CBsA3b IEKTPUUYECKOr0 CMEIICHHs C Hampsi-
KEHHOCTBIO M TMOJISIPU30BaHHOCTHIO. Teopema ["aycca st siekTpuuecKkoro moist B
BEIIECTRBE.

Tema 3.3. DIEKTpUUECKUM TOK.

[IpoBOAHUKH B BJIEKTPUUYECKOM IMOJE. DIEKTPUYECKAass €MKOCTh YEAUHEHHOIO
IpPOBOJHUKA. B3auMHas sieKTpuueckas €MKOCTh JIByX MPOBOAHUKOB. DJIEKTpUYe-
CKasi eMKOCTb TUIOCKOTO, MWIMHAPUIECKOTO U cPepruyeckoro KOHACHCATOPOB. DHEP-
TSl DJIeKTprudecKoro nosis. O0beMHas IIIOTHOCTh YHEPTUHU IEKTPUIECKOTO MOJIS.

Tewma 3.4. MarautHoe none .

3akoH buo-Casapa-Jlamaca. MarauTHoe 1ose B [EHTPE KPyroBOTrO MPOBOJIHU-
Ka ¢ TOKOM. MarHutHoe moJje npsMoro Toka. 3akoH Amrmepa. BzaumoselictBue mna-
pajUIeNIbHBIX TOKOB. MarHuTHOE MoJie ABMXKYILIErocs 3apsiia. 3aKOH IMOJHOTO TOKa.
MaruautHoe noJie coneHoua. [Torok marautHoi uHaykiuu. Teopema ["aycca. Pabo-
Ta MO MNEPEMENICHUIO MPOBOJHUKA C TOKOM B MarHuTHoMm mnoje. Cuna Jlopenia.
JIBuKeHME 3apsKEHHBIX YaCTHIl B MATHUTHOM Touie. D¢ ekt Xoria.

Tema 3.5. DnexkTpoMarHuTHAs UHAYKIIHSL.

SBneHue snekTpoMarHuTHOW uHAYKIUU. 3akoH Dapanes. IIpaBuno Jlenua.
ITpupona DAC unnykiuu. I]C UHAYKIIMHA B JBUXKYIIUXCS MpoBogHKKax. CaMOUH-
nykuusa. UHAYKTUBHOCTh KOHTYypa. IMIynbC HampsKEHHs] IPU PAa3MBIKAHUU LIETH.
B3aumuas unayknusa. TpanchopmaTopbl. DHeprusi MarHuTHoro mojs. OO0bemHas
IUIOTHOCTHh 3HEPTMM MAarHUTHOro moist. OCHOBBI Teopun MakcBesia sl 3JIEKTpo-
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MAarduTHOT'O MOJIA.
Pasznen 4. ®usuka Koj1e0aHud M BOJIH

Tema 4.1. Konebanus

'apmonundeckue koneOanusa. ["apmMoHMYECKHE OCHUIUISITOPHI. YpaBHEHUE Tap-
MOHHYECKUX KoyieOaHui. CrokeHre rapMOHMYECKHX KojieOaHuM. 3aryxaroue u
BBIHYKJIEHHbIE KojeOaHus. DHeprusi CBOOOHBIX KoJieOaHuM. 3aTyxarouue cBo0O-
Hble KoJieOaHus. BoinyxieHnble konebanus. Pesonanc.

Tema 4.2. BoiaHbI

VYupyrasa cpena. BonnoBoe ypaBHenue. Ilnockas BonHa. CxkopocTh 3Byka. Xa-
PaKTEpUCTUKU 3BYKOBBIX BOJIH. Dddext [lormnepa misi ynpyrux BOJH. YpaBHEHHE
Makcsenia B 001aCTsX CBOOOAHBIX OT 3apsi0B U TOKOB. DJIEKTPOMATrHUTHBIC BOJIHBI.
XapaKTEpUCTUKU IIEKTPOMArHuTHHIX BOJIH. Bekrop IloviHTHHTA.

Pa3nea 5. BoaHoBasl onTHuKAa

Tema 5.1. OcHOBHBIE 3aKOHBI ONTUKH. DJIEMEHTHl T'€OMETPUUYECKON OINTUKHU.
[Tpunun ®epma. AbGeppanuu JTUH3.

Tema 5.2. Uatepdepenius cpeta. Judpakius cBera.
Korepentnsie Bonnbl. OnbiT FOHra. UHTEepdepenius cBeta B TOHKUX IJICHKAX.
Komnbua Herorona. [IpuMmenenue natepdepeHImm cBera.

Tema 5.3. B3zauMoaenicTBre CBETa C BEIIECTBOM
Hucnepcus cera. Knaccudeckas 3J€KTpOHHAs Teopus aucnepcuu. ['pymnma
BoJiH. [lormmomenune ceera. Paccessnue csera.

Paznen 6. KBanToBasi pusuka

Tema 6.1. KBanTOBBIE CBOMCTBA U3TYYEHUS

TemnoBoe u3nyuenue. [lpubop HouHOro BHAeHHs. CHEKTp H3IydeHUs abCo-
JIOTHO YEPHOro Tejia. 3aKOoHbI TeroBoro uanydenus. @opmyna Penes — IxuHca.
I'mnotes3a Ilnanka. @opmyna Ilnanka. ['unore3a OitHiuTeiiHa. CBSI3b KOPIIYCKYJISIP-
HBIX U BOJHOBBIX CBOMCTB cBeTa. [laBmeHne cBeta. BHemHuit portorddexr. Dbdekr
Kowmrmrona.

Tema 6.2. OCHOBBI KBAHTOBOW MEXAHUKH

Bonusr ne bpoiinsa. Oneit JleBuccona-Jxepmepa. CoOTHOLIEHNE HEOMPEAEIICH-
Hoctei ['eitzenOepra. BonmnoBas ¢bynkuus. Ypauenne llpeaunrepa. Yactumna B of-
HOMEPHOW NOTEHLHAIBHOU SIME.

Tema 6.3. DnemeHThl GU3UKH TBEPJIOTO Tela
30HHas Teopus TBEpAbIX Teu. [[poBOAMMOCTD MOJYIIPOBOJIHUKOB. 3aBUCUMOCTD
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CONIPOTHUBIICHUS TTOJYNIPOBOJHUKOB OT TeMnepaTypbl. KOHTaKTHBIE SIBICHHS. 3aKOHBI
BonrTa.

Pasznen 7. AtomHas pusuka

Tema 7.1. AtomHOE s11poO.

Bune! snepHbix peakuui. [lozumerpuueckue equHuipl. Teopus aromMa BOaOpO-
na. Jlunenyatelii cektp aroma Bogoponaa. Gopmyna bansmepa. Mogenu aroma. Ilo-
ctynatel bopa. OnbiT @panka-I'epua. Cnektp uznydeHust atoma Bogopoa no bopy.
ATOM BOJOpPOJa B KBAHTOBOW MEXAHUKE.

Tema 7.2. Peakuuu nesieHUs TSKENBIX AAEP U CUHTE3A JIETKUX.

Hedekt Macchl U 3HEprus CBsA3M sjpa. EcrecTBeHHas paguoakTUBHOCTh. 3aKOH
PaAMOAaKTUBHOIO pacraja. 3aKOHOMEpHOCTH o- W [-pacnana. MckyccTBeHHas pa-
JIMOAKTUBHOCTB. SIepHble peaklnu. SIIepHble peakluy IeJIeHUs U CuHTe3a. TepMo-
SICPHBIN peakTop. SNepHBIl peakTop Ha TEIUIOBBIX HEHUTpoHax. Jlo3uMeTpuyeckue
€VHHULIBI.

Tema 7.3. DnementapHsbie yacTulibl. DyH/1aMEHTAJIbHBIE B3aUMOICHCTBUSI.

YpoBeHb 3jeMeHTapHBIX 4YacTHIl. OOIIMe CBONCTBA SJIEMEHTAPHBIX YACTHII.
B3aumonpespaiienue yactuil. OyHIaMeHTAIbHBIE B3aUMOAEHUCTBUS. JlenToHbl. An-
ponbl. KBapku. [lepeHocunku GyHIaMeHTaIbHBIX B3aUMOICHCTBUN.
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5.4 IlpakTu4yeckue 3aHATUSA

Ne TeMaTuka NpakTUYECKUX 3aHATUN Tpyno-
paszena EMKOCTB
(dachl)
2 ceMecTp
1 MexaHHKa 2

1.1 0,5
Kunemarvika u nuHamMuka MarepuaibHOM TOUKH. CKOPOCTh U
YCKOPEHUE MAaTEpUAIbHON TOUKH. 3aKOHbI HpI0TOHA. 3aKOH
M3MEHEHMSI IOJTHOTO UMITYJIbca. J|BUKeHHE Te NepEMEHHOM
MaCCBl.

1.2 0,5
Kunernueckas sneprus. [loTeHunanbHas cuiia ¥ SHEPTUsl.
3aKOH U3MEHEHHSI MEXaHUYECKOW sHEepruu. MOMEHT
UMITYJIbCAa U MOMEHT UHEpIMHU. CBsI3b 3aKOHOB COXPAHEHUS
C CUMMETPUSIMU NMPOCTPAHCTBA U BpEMEHU. J|BH>KEHUE B
noJie UEeHTpaJIbHOM cuiibl. 3akoHbl Kemepa.

1.3 0,5
Mexanuka TBepaoro tena. Jlepopmaiiuu TBEpIOro Tena.
Bsizkocts. Meton Ilyazeitns. Meton Ctokca. AdpoauHa-
MUYECKasi CUjia Kpbuia.

1.4 0,5
VYrnoBas ckopocTh. YTiI0BO€ yckopeHue. COOTHOLIEHNE
MEXKy JIMHEUHBIMU U YTJIOBBIMU XapakTepucTukamu. Mo-
MEHT CHJIbI OTHOCHUTEJIBHO OCH.

2 Mouekyasipaas pu3MKa 1 TEPMOAMHAMHUKA 1

2.1 ITepBoe Hauasio TepMoauHaMUKH. MneanbHblii ra3. OnbITHBIC 0,5
3aKOHBI UI€AIBHOrO Ta3a. Y PaBHEHUE COCTOSIHUS UJI€ATTBHOIO
raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOM
TEOPHUH UACAITBHOTO ra3a. 3akoH boJsibliMaHa 0 paBHOMEPHOM
pacnpe/ieNieHuH SHEPTUH 110 CTETIEHSIM CBOOOIbI MOJIEKYIT U
Makcseria 0 pacnpeAesIeHUU MOJIEKYJT UICAIbHOTO rasa 1o
CKOPOCTSIM.

2.2 Ourtponus. Bropoit 3akoH TepmoarHaMuku. Kpyrossie 0,5

npouecchl. KIIT/ nukia. [{ukn Kapuo. Tepmuueckuii KII/I.
Peanbublie razsl. U3otepmbl DHaproca. YpaBHenue Ban-
nep-Baanbsca. BHyTpeHHss1 SJHEPrUs peajabHOro rasa.
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Ne
paszznena

TeMaTuka NpakTUYECKUX 3aHATUN

Tpyno-
EMKOCTB
(dacwl)

3

JJIeKTPOMATrHETU3M

1

3.1

3aKoH coxpaHeHHMs 3apAna. 3akoH KynoHa. DiekTtpuueckoe
nosie. Hanps>KeHHOCTB 3JIEKTpUYeCcKOro 1moJid. Ilorennuait.
HamnpsixeHHOCTh Kak rpaiueHT noreHnuana. [loreHnuanbHas
SHEPIUsl CUCTEMBI AIEKTPUUECKHX 3apsi0B. PacueT pazHoctn
MOTEHIIUAJIOB AJIEKTPUYECKOTO TIOJIsI B YACTHBIX CIIyYasix.
Teopema ["aycca a1 3€KTPUUECKOTO MOJISl B BEILIECTBE.
[TpoBOAHUKY B DJIEKTPUIECKOM TT0JIE. DINEKTPUUIECKasT EMKOCTh
YEIMHEHHOTO MPOBOJIHUKA. B3anMHast anekTpudeckast eMKOCTh
JIBYX TIPOBOJTHUKOB. DJICKTPUUECKAsi EMKOCTh TUIOCKOTO,
WIMHJIPUIECKOTO U C(HEPUIECKOr0 KOHIEHCATOPOB. DHEPIUs
ANeKTpUYecKoro nois. OobeMHast INIOTHOCTh YHEPTUU
AIEKTPUYECKOTO MOJIS.

0,5

3.2

MarnuTtHoe 1ose npsiMoro Toka. 3akoH Amnepa. Bzaumo-
NeHCcTBHE MapaJlieIbHBIX TOKOB. MarHuTHOE TI0JIE JIBHXKY-
mierocs 3apsijia. 3aKOoH MOJHOr0 TOKa. MarHuTHOE 1oJjie co-
nenounpa. [lorok marantHOM MHAYKUMH. Teopema ["aycca.
PaGoTa no nepemenieHno NpoOBOAHMKA C TOKOM B MarHMT-
HoM nosie. Cuina Jlopenna. /[BrkeHune 3apsKEHHbBIX YaCTHULL
B MarHUTHOM Mojie. D ekt Xoa.

SIBneHne PNEKTPOMAarHUTHOW UHAYKIMU. 3akoH Papajes.
[TpaBuno Jlenua. Ipupona 3C nnnykiuu. 31C uHayk-
MU B IBIXKYIIUXCS MpoBoAHUKaX. CaMonHaykuus. M-
TYKTUBHOCTh KOHTYpa. IMITybC HANIPSIAKEHUS MIPU Pa3Mbl-
KaHuM 1eny. Bzanmaas uaaykaus. TpaHchopMaTopsl.

0,5

du3uKa KoJ1e0aAHUM U BOJTH

4.1

I"apmonmueckue konebanust. ['apMoHUYIeCKHEe OCITUILISTOPEI.
VYpaBHeHHe rapMOHUUYECKHX Kosebanuit. CrioxeHue
TapMOHUYECKUX KOJICOAHUI.

4.2

3aryxaromiue, CBOOOIHbIE W BHIHYKJIEHHBIE KOJICOAHMS.
DHeprusi cBOOOIHBIX KoJiebaHuil. PezoHanc

0,5

4.3

VYnpyras cpena. BonHoBoe ypaBHenue. [lnockas BosHa.
CKopocCTh 3ByKa. XapaKTEePUCTUKH 3BYKOBBIX BOJIH. D-
dekt Jlomnepa i yOpyrux BOJH

0,5

4.4

VYpaBHenune MakcBesia B 001acTsIX CBOOOJHBIX OT 3apsi/iOB
U TOKOB. DJIEKTPOMArHUTHBIE BOJIHBI. XapaKTEPUCTUKH
AJIEKTPOMArHUTHBIX BOJH. BekTop [loiiHTHHTa

0,5

Hroro 3a 2 cemecTp
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3 cemecTp

BoanoBas onTtuka

5.1

OCHOBHBIE 3aKOHBI OINTHUKU. OJIEMEHTbI T'€OMETPHUUYECKON
ontukH. Ilpuanun Pepma. Adeppaluu TUH3.

5.2

WNnrepdpepennus crera. Audpaxnus ceera. KorepeHtHbie
BosiHbL. OnbIT FOHra. UnTepdepenius ceeta B TOHKUX
wienkax. Konsua Hetotona. [Ipumenenue uarepdepenuuu
CBETa.

0,5

5.3

Hucnepcus csera. Kinaccuueckas aekTpoHHast TEOpHs
aucriepcuu. ['pynna Bonn. [lornomenue cBera. Paccesinue
CBeTa.

0,5

KBanroBas ¢pusuka

6.1

TemnoBoe n3nyyenne. CHexTp U3Iy4eHus: abCOIOTHO Yep-
HOTO Tena. 3aKOHBI TeryIoBoro n3nydeHus. ®opmyna Penes
— Jlxuaca. CBSi3b KOPITYCKYJISIPHBIX W BOJIHOBBIX CBOWMCTB
ceera. [laBnenue cBera. Buemrnmii Qotoadpdext. Dddexr
KowmriroHa.

0,5

6.2

Bounnsl ne bpoiins. Onsit JleBuccona-Jxepmepa. Coot-
HOIIICHUE HeomnpeaeeHHocTel [ eizenOepra. BonmHoBas
dbynkuus. Ypasuenue lllpenunrepa. Yactuma B ogHOMEp-
HOW IOTEHIMAJILHOU sIME.

30HHas Teopust TBEPABIX Ted. [IpoBoauMoOCTh mOTyIIpo-
BOJHUKOB. 3aBUCUMOCTb CONPOTUBIIEHHUS MOIYIIPOBOIHU-
KOB OT TeMIiepatypbl. KOHTaKkTHbIE SBIECHUA.

0,5

AToMHan puzuka

7.1

Teopust atoma Bomopoda. JIMHENMYaThIi CIIEKTP aTomMa BO-
nopona. @opmyna bambmepa. Moaenu atoma. IlocTynatsr
bopa. OnwiT @panka-I'epua. CiekTp u3aydeHus aToMma BO-
nopoja o bopy. ATom Bojiopoia B KBAHTOBOM MEXaHUKE.
Bunb! spepubix peakumii. [ledekT Macchl U 9HEPTHUS CBI3U
saapa. EcTecTBeHHast 1 UCKYCCTBEH-HAsl PaAMOAKTUBHOCTD.
3aKOH paJuoaKTUBHOIO pacmnaja.

0,5

7.3

S nepHble peakiuu. fnepHble peaklny JICJICHNUS U CUHTE3A.

TepMosinepHbIil peakTop. AaepHbINA PEaKTOp Ha TEILIOBBIX

HEUTpoHaxX. /JJ03UMETpUUECKUE €TUHHUIIBI.

OO6mme cBoiicTBA PIIEMEHTAPHBIX YacTull. B3aumomnpespa-

nieHne yactul. OyHaaMeHTAIbHbIE B3aUMOAEHCTBUA. Jlen-
ToHbl. Anponsl. KBapku. [lepenocunku GpyHIaMeHTaTBHBIX
B3aMMOJICICTBUM.

0,5

Hroro 3a 3 cemecTp

Hroro nmo AUCHUIIINHE
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5.5 JIabopaTopHblii NIPAKTHKYM

No paznena, Tpyno-
TEMBI IUC- HaunMmeHnoBaHue 1a00paTOPHBIX padoT €MKOCTb
LIUTUIHBI (dachl)
2 cemMecTp
1 JIP Nel OnpeneneHue yCKOpeHUs: CBOOOTHOTO MaJICHHUSI C 8
MOMOIIbIO0 YHUBEPCAIBHOTO MasiTHUKA
2 JIP Ne2 Omnpenenenue no meroay CTokca pa3iaudus TeM- 8
nepaTypHbIX KOA(P(UIHEHTOB BHYTPEHHETO TPEHUS
(BA3KOCTH) 3UMHEI0 M JICTHETO Macel
3 JIP Ne3 OmpeneneHue yaenbHOTO 3apsiaa 3JIeKTpoHa Me- 8
TOJIOM OTKJIOHEHHS AJICKTPOHHOTO J1y4ya B MAarHUTHOM
1oJie
4 JIP Ne4 OmnpeneneHue JIMHBI BOJHBI U3JTyYEHHS J1a3epa C 6
MIOMOIIBIO TUPPAKIIMOHHON PEIISTKU
HToro 3a 2 cemecTp 30
3 cemecTp
JIP NoS. Onpenenenre ropu30HTaIbHOM COCTABIISIONIEH 6
HAINPSDKEHHOCTH MarHUTHOTO TTOJIsE 3eMJTH
JIP Ne6. Mcnionb30BaHNe TalbBAHOMETPA B KAUECTBE amIiep- 6
METpa 1 BOJIBTMETPA, U3MEHEHHUE X TIPEIETIOB U3MEPEHUS
JIP Ne7. I3mepeHne yaenbHOro CONPOTUBIICHUS! IPOBOAHUKA 6
IpY MOMOIIIY MOCTa Y UTCTOHA.
JIP Ne. Onpenenenue yaeabHOro 3apsaa MEKTPOHa METOIOM 4
OTKJIOHEHUS! AJIEKTPOHHOTO JIy4a B MATHUTHOM T0JIE
JIP Ne9. UccirenoBanye 1 UCTIOIF30BAHUE TOHKUX JIMH3. 4
OnTryeckue cxeMbl MUKPOCKOIIA U TEJIECKOIA
5 JIP Nel0. MccnienoBanre CBOMCTB MOJISIPU30BAHHOTO CBETA U 4
HAINPSDKEHUH B WIDTFOMHHATOPE € IOMOUIBEO MOJISIPUMETPA
JIP Nell. Ompenenenue mocTOSSHHOM JqU(paKITMOHHOM 4
PELIETKY U AJIMHBI BOJIHBI JIa3epa
JIP Nel2. M3ydeHne CBOMCTB JIEKTPOMArHUTHBIX BOJTH. 4
M3MepeHne JUIMHBI CTOSYEN MIIEKTPOMATHUTHOM BOJIHBI
Hroro 3a 3 cemecTp 38
Hroro 68
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5.6 CamocTosiTesibHasi padora

Ne paznena Bunbl camocrosiTenbHOM paboThI Tpyno-
JTUCITUTUTAHBI E€MKOCTb
(dacsr)
2 ceMecTp
1 N3yueHue TeopeTuyecKoro Marepuana 6
[1,4].CamocTosTenbHas paboTa 1Mo pelreHuro 3aaad [7].

[ToaroroBka k naboparopnoii padore [1,2,9]. 6

2 N3yuenue teopetuyeckoro marepuana [1,4]. 10
CamocTosTenbHas paboTa 1o penieHuto 3ai1a4 [7]. 6
[ToaroroBka k naboparopnoii padore [1,2,9]. 6

3 N3yuenue teopetnyeckoro marepuana [1,3]. 10
CamocTosTenbHas paboTa 1o penieHuto 3a1a4 [7]. 6
IToaroroBka k maboparopsoii padore [1,2,9]. 4

Hroro 3a 2 cemecTp 54

3 cemecTp

4 Nzyuenue treopetrueckoro Mmarepuaina [1,2,3]. 16
IToaroroBka k naboparopHoii padore [1,2,9]. 4
CamocTosTenbHas paboTa 1o pernieHuto 3a1a4 [7]. 2

) Nzyuenue teoperndeckoro marepuana [1,5]. 18
CamocTtosTenbHas paboTa 1o pernieHuto 3a1a4 [7]. 2
[ToaroroBka k maboparopHoii padore [12]. 2

6 Nsydenue teopernueckoro marepuana [1,6]. 14
CamocTtosTenbHas paboTa 1o penieHuto 3a1a4 [7]. 2

7 Nsydenue teoperndeckoro marepuana [1,6]. 12
CamocTosTenbHas paboTa 1o penieHuto 3a1a4 [7]. 2

Hroro 3a 3 cemecTp 74

HToro no nucumniuinHe 128

5.7 KypcoBblie pa6oThbl

KypcoBbie paboThI (MPOEKTHI) Y4EOHBIM JIAHOM HE MPEAYCMOTPEHBI.

6 YueOHO-MeTOAMYeCcKOe U HH(POPMALIMOHHOE o0ecriedyeHHe TUCHMIIIMHBI
a) OCHOBHas JUTEpaTypa:
1 Tpodumona, T. . Kypc pusuku [Tekct]: yue6. nocodbue / T.U.Tpodumona. -
M.:Axkanemusi, 2008.-558 c- ISBN 978-5-7695-5782-8. KomnduecTBo 3K3eMILIIPOB
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50.

2. bonpapes, b. B.Kypc oomeii ¢pusuku. B 3-x 1. Knura 1: Mexanuka. YueOHUK

JU1s1 OGakanaBpoB [ DJIEKTPOHHBIN pecypc]: yueOnuk s By30B / b. B. bonnapes, H.
I1. Kanamnukos, I'. I'. Coupun — Dnextpon.nan. — M.: FOpaiirt, 2019 — 353c. —
ISBN: 978-5-9916-1753-6, 978-5-9916-2321-6— Pexum noctyna: https://biblio-
online.ru/viewer/C58E0BBB-C423-4759-959F-9274 A38E679B/kurs-obschey-fiziki-
v-3-kn-kniga-1 -mehanika — 3arn. ¢ sxpana.cBOOOHBIN TOCTYII (1aTa oOpaleHus
25.05.2019.).
3. bonnapes, b.B. Kypc o61eii pusuku. B 3-x 1. Knura 2: Dnexrpomarsetusm, omn
TUKa, KBaHTOBas (pu3uka. YUeOHUK JJIs1 OakaiaBpoB [DJIEKTPOHHBIN pecypc]: yued
HuK Juis By3oB / b. B. bongapes, H. I1. Kanamnukos, I'. I'. Criupun — DneKTpoH.
naH. — M.: FOpaiit, 2019 — 353c. —ISBN: 978-5-9916-1754-3, 978-5-9916-2321-
6— Pexxum noctyna: https://biblio-online.ru/book/E7ADA2F4-0719-4286-99F9-
CO6E830661D3/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-
kvantovaya-fizika — 3ari. ¢ sxpana.cBOOOIHBIN JOCTYI (1aTa OOpaIeHUs
25.05.2019.).

0) TOTIOJTHUTEIIbHAS IUTEPATYPA:

4. bounapes, b. B. Kypc oomeii puzuxn. B 3-x 1. Knura 3: Tepmogunamuka, cra-
TUCTUYECKas (PU3MKa, CTPOCHHUE BElIeCTBA. YUCOHHK JUIsl OaKaaaBpOB [DIEKTPOHHBIH
pecypc]: yueOnuk s By30B / b. B. bonnapes, H. I1. Kanamnukos, I'. I'. Ciupun —
OnektpoH.nadn. — M.: FOpaiit, 2019 — 353c. —ISBN: 978-5-9916-1755-0, 978-5-
9916-2321-6 — Pexum poctyma: https://biblio-online.ru/viewer/96A19159-3AD2-
4326-A052-BBEOD3BBF93F/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-
statisticheskaya-fizika-stroenie-veschestva — 3ari. ¢ skpaHa, CBOOOAHBINH JOCTYII
(mara ob6pamenus 25.12.2019).

5. Bonbkenmreitn, BC. COopHuk 3aga4 mno o0meMy Kypcy (U3HKH.
[Texct]/B.C.Bonbkenmreitn- C-116: Cnenunanbnas nureparypa, 1997. — 328 c. —
ISBN 5-86457-033-8. KonuaectBo 3x3emIisipoB 80.

6. Ocenenunk, FO.C. ®usuka. MoayJbHblii Kypc (U1 TEXHUYECKUX BY30B).
VYyebnoe mocodue st O0akanaBpoB [DNEKTPOHHBINH pecypc]: Y4eOHHK sl BY30B /
10.C.Ocenenuuk, IL.U. Camoiinenko, T.H.Toumnuna— OnektpoH. nman. — M.:
KOpaiit,2019 — 526¢. —ISBN: 978-5-9916-2719-1, 978-5-9692-1453-8 — Pexum
nocryma: https://biblio-online.ru/book/981D060AAECABES/fizika-modulnyy-kurs-
dlya-tehnicheskih-vuzov— 3ari. ¢ skpaHa, cBOOOIHBIM JOCTyI (J1ata oOpaIicHHUs
25.12.2019).

B) IIEpPEUCHb PeCypCcOB HHPOPMAITMOHHO-TEIIEKOMMYHHUKAIIMOHHOM ceTh «HTep
HET»:

/. MaremaTuka.py- OHJAHH KaJbKYJATOPbI MO0 MaTeMaTuKe [DJIEKTPOHHbIN
pecypc]/Pexxum nmoctyma: http://matematikam.ru cBoGoaHbIN 1ocTyn (Hara oOparie-
Hus 25.12.2019).

8. y(x).ru- mocrpoeHune rpadpukoB (YHKUOMI OHJANH [DJICKTPOHHBIA pe-
cypc/Pexxum moctyma: http://www.yotx.ru, cBoOomHbBIH mocTyn (maTa oOpamieHus
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https://biblio-online.ru/viewer/96A19159-3AD2-4326-A052-BBE0D3BBF93F/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-statisticheskaya-fizika-stroenie-veschestva
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https://biblio-online.ru/viewer/96A19159-3AD2-4326-A052-BBE0D3BBF93F/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-statisticheskaya-fizika-stroenie-veschestva
https://biblio-online.ru/book/981CBDA0-1563-4065-9207-D060AAECABE8/fizika-modulnyy-kurs-dlya-tehnicheskih-vuzov
https://biblio-online.ru/book/981CBDA0-1563-4065-9207-D060AAECABE8/fizika-modulnyy-kurs-dlya-tehnicheskih-vuzov
https://biblio-online.ru/book/981CBDA0-1563-4065-9207-D060AAECABE8/fizika-modulnyy-kurs-dlya-tehnicheskih-vuzov
http://matematikam.ru/
http://www.yotx.ru/

25.12.2019).

') mporpaMMHoe obecreueHne (JIMIEH3MOHHOE U CBOOOJHO pacmpocTpansemoe), 0a-
3bI IaHHBIX, HH()OPMAIIMOHHO-CIIPABOYHBIEC U TIONCKOBBIE CUCTEMBI:

9. DJIeKTPOHHO-0UOJIMOTEYHASI CHCTEMA M31ATeNbCTBA «JIaHb» [DIEKTPOHHBIM
pecypc] — Pexum noctyna: http://e.lanbook.com/, cBoGoaubIi qocTym (1aTa oOpa
menns 25.12.2019)..

10.  DaexTpoHHO-OHMOJMOTeYHAs cucTeMa u3atedabcTBa «IOpaiiT) [DneKTpoH-
HBII pecypc] — Pexum goctyna: https://biblio-online.ru, cBo6oansrit goctyn (mata
obpamenus 25.12.2019).

11. MATHCAB-14[IIporpammuoe obecnieuenue]| - Jluuensus Ne2566427 ot 27
nekadbps 2010 roxa.

12 EauHoe OKHO J0CTyNa K 00pa3oBaTejibHBIM pecypcaM [DJIEKTPOHHBIN pe-
cype]. - Pexum gocryma: http://window.edu.ru, cBoboaHbIi mocTyn (1ata oOparie-
Husg 25.12.2019).

13. Koncyabrant Ilatoc [DnexkTpoHHBIN pecypc]: oduunanbHbIi calT KOMIIaHUU
Koncynpratat Ilmroc. — Pesxkum goctyma: http://www.consultant.ru/, cBoGoHBIM
nocTyn (nara oopamenus 25.12.2019).

14 DaexkTpoHHasi Oubamorexka HayyHbIx mnyOaumkamuii «eLIBRARY.RU»
[DnexTponHblii pecypc] — Pexxum mocryma: http://elibrary.ru/, cBoOoaHbIH g0CTYIT
(mara ob6pamenus 25.12.2019).

7 MaTrepuaJibHO-TeXHUYECKOe o0ecneyeHne TN CIUIIUHbI

[Ipodeccopcko-npenonaBarenbckuii coctaB kadeapbl NoS mpoBOAUT CO CTYIEH-
TaMU OYHOM W 3a04HOU QopM 00ydeHHS JIEKIIMOHHBIE, TPAKTUYECKUE U JlabopaTop-
Hble 3aHATHS 110 ¢usuke. [lotounas ayauropus 430 ocHalieHa cTalliOHAPHBIM KOM-
NBIOTEPHBIM MIPOEKTOPOM, KpoMe Toro, Ha kadenpe Ne5 nmeercss mepeHOCHON KOM-
NBIOTEPHBIA TIPOEKTOP U HKPAH, YTO AAET BOZMOXKHOCTH MPETNOAaBATENSIM MPOBOIUTH
JIEKIIUOHHBIE 3aHATHS C HCIIOJB30BAHUEM MOJATOTOBIECHHBIX MMHU TMPE3CHTAINI IO
n3ydaeMbIM TemaM. JlabopaTopHbie pabOTHl TMPOBOIATCS B JabopaTopusix Kadeapbl
NeS, ocHaleHHBIX COOTBETCTBYIONIUM J1a00paTOpHBIM 000pyaoBaHueM. Haumenona-
HUE J1a00paToOpHil C IEPEUYHEM OCHOBHOTO 000PYIOBaHUS:

Jlabopatopusi siekTpudecTBa M Maruetusma (momenienue Ne 422) ocHaiieHa
npubopamu sl IPOBEJCHUS CIIEAYIOIMNX JIaA00paTOPHBIX paboT:

- 3ydeHne KWHEMAaTUKH U JUHAMUKY JIBHKEHUS TeJl TI0 HAKJIOHHOMW TUIOCKOCTH.

- OnpeneneHue eMKOCTH KOHIEHCAaTopa.

- 3Mepenue yieapHOro COMpOTUBICHUS TIPOBOTHHKA.

- UccnenoBanue cunyconaainbuon DJ1C uHayKIuu.

- OnpeneneHue MUPUHBI 3aMPEIICHHON 30HbI MTOTYITPOBOIHUKA.

- OnpeniernieHre yIeabHOTO 3apsia AJIEKTPOHA METOJIOM OTKJIOHEHHUS JJIEKTPOH-
HOTO TTyYKa B MAarHUTHOM TIOJIE.

- U3yuenue r3¢pdekra Xomna.

- Omnpenenenne rOpU30HTATFHON COCTABISAIONICH 3EMHOTO MArHUTHOTO TTOJIS
P TIOMOIIIM TAHTEHC - TallbBAHOMETPA.

- 3y4eHne CaHTUMETPOBBIX DJIEKTPOMATHUTHBIX BOJTH
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JIaGopatopus ontuku (nomeuieHue Ne 433) ocHaiena npubopamu il IPOBEICHUS
1a00paTOpHBIX PadoT:

- Onpenenenne kod(dQuiMeHTa 3aTyxaHUs U JOOPOTHOCTH KoJieOaTeIbHOU CH-
CTEMBbI (PU3NYECKOTO MASTHHUKA.

- UccnenoBanue v UCTIOIb30BaHUE TOHKUX JIMH3.

- Omnpenenenue JUIMHBI BOJIHBI CBETAa C MOMOILIBIO Kojel] HpioToHa.

- Omnpenenenre NOCTOAHHON U(GPAKIUOHHON PEIIETKH.

- HMccnepnoBanue CBOMCTB MOJIPU30BAHHOIO CBETA.

- Omnpenenenre KOHLUEHTPAIMU pacTBOpa caxapa ¢ MOMOIIBIO MOJISIPUMETPA.

- Omnpenenenre SHEPTUU JUCCOLMALIMK IBYXPOMOBOKHCIIOTO KaJusl.

- HccnenoBanue qucrepcuu ONTUYECKOTO CTEKIIA.

- Onpenenenne XapakKTepUCTUK TUPPAKITUOHHON PEIIETKH.

- Omnpenenenue pacCTOSHUS MEXY 1ieiasiMu B onbite FOHra.

- HccnenoBanue 3akoHa Mamioca U MPOXOXKACHHS MOISIPU30BAHHOTO CBETA Yepes
($ha30ByIO TUIACTUHKY.

- MopnenupoBaHue ONTUYECKUX NPUOOPOB U ONPEIECTCHUE UX YBEITUUCHHUS.

JlaGoparopusi MeXaHUKH U MOJIEKYJsipHOU (hu3uku (momerieHue Ne 435) ocHaiieHa

npuOopaMu JJisi TPOBEICHUS TaOOPATOPHBIX PaboT:

- Teopust norpemHoCTEN.

- [Ipocrenmune namepenus.

- I3mepenune yckopeHusi CBOOOHOTO MaIeHHsI C OMOIIIbIO Tpudopa ATBy/a.

- Omnpenenenrie k03¢ dUIMeHTa BOCCTAHOBIEHUA (OPMBI U BPEMEHH COYIapEHHUs
1apOB.

- OmnpejienieHre MOJI0XKEHUs EHTpa Macc GU3MIECKOr0 MAsITHUKA.

- OnpejienieHrie MOMEHTA UHEPIMHU (PU3UUYECKOT0 MAasITHHUKA.

- I3yueHne OCHOBHOIO 3aKOHA [WHAMHUKH BpAIATEIbHOTO ABMKEHHS (MasTHUK
O6epbOeka).

- ['a30BbI€ 3aKOHBL.

- OnpenesieHHe OTHOILIEHMSI TEIIOEMKOCTH Ta3a MpPU MOCTOSHHOM JAaBJIEHUU K
TEIUIOEMKOCTH Tra3a MpHU MOCTOSSHHOM o0beMe 1o Metoy Knemana u Jlesopma.

- I3y4eHune TEIIOBbIX MPOLIECCOB B H30JUPOBAHHON CUCTEME.

- VBBydyeHue BOWCTB TOBEpXHOCTH kHAKOCTH. OmnpenencHue koddduimeHTa
BHYTPEHHETO TpeHHUs (BA3KOCTH) 1o Metoay CTokca.

8 OoOpaszoBaresbHbIe U HHPOPMALMOHHBIEC TEXHOJIOTHHU

Jlexiusi COCTaBISIET OCHOBY TEOPETHYECKOTO OOYYEHHMsI B paMKaxX TUCIUIUIMHBI U
HalnpaBJ€Ha HAa CHCTEMATU3UPOBAHHOE W3JIOKECHHE HAKOIUIEHHBIX W aKTyaJlbHBIX
HAyYHBIX 3HAHWH. JIEKIUS WMeeT IeNbI0 PACKPBITh TEKYIIEe COCTOSHUE W 0003HAYUTH
MEPCIEeKTUBBl  Tporpecca B 00JlacTH  W3ydaeMoW JUCHUIUIMHBL. Ha  nexium
KOHIIEHTPUPYETCS BHUMaHWE OOydYarOmMXCs Ha HauOoJiee CIOXKHBIX H  Y3JOBBIX
BOIIPOCAX, CTUMYJIMPYETCS UX AKTUBHAs TO3HABATENIbHASA IEATEIBHOCTD.

Benymmm MeTooM B JIEKIIMK BBICTYMAET YCTHOE M3JIOKEHUE YU4EOHOT0 Marepuaa,
KOTOPBIM COMNPOBOXKIAETCA OJHOBPEMEHHOW JIEMOHCTPALIMEN CIIal/I0B,
npu HEOOXOAMMOCTH TPUBJIEKAIOTCA OTKphIThie MHTEpHET-pecypchl, a Takxke
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JEMOHCTPALIMOHHBIE W HATJSAHO-WILTIOCTPAIMOHHBIE MaTepHallbl W MPaKTUYECKHUE
npuMepsl. Llenb mMpakTUYeCKWX 3aHATHH — 3aKPENUTh TEOPETHYECKHE 3HAHUS,
MOJTydYeHHBbIE 00YUYaIOIIMMUCS Ha JEKUIUAX U B PE3yJIbTaTe CAMOCTOATEIHHOTO U3YUCHHUS
COOTBETCTBYIOIIIUX TE€M, a TaKKe MPUOOPECTH MpaKTUUYecKhe HaBbIKH. [IpoBogumbie B
paMKax MPaKTHYECKOro 3aHATHsS YCTHBIE ONPOCHl M KOHTpOJbHasg pabota (B ¢opme
TECTUPOBAHUSI) UMEIOT MPOHECCUOHAIBHYIO HAMIPABIEHHOCTD.

[IpakTHyeckne 3aHATUS MO AUCHUIUIMHE SIBISIOTCS COCTABIAIOIIMMU TPaKTH-
YeCKOW TOJATOTOBKM OOYYalOMIMXCS, TaK KaK MPEAyCMaTpUBAIOT MX y4acTHE B BBI-
MOJTHEHUH OTAETBHBIX 3JEMEHTOB padoT, CBI3aHHBIX C Oyaymieidl mpodeccrnoHalIbHON
AESITeLHOCTEHIO.

Taxke B KauecTBE dJIEMEHTa MPAKTHYECKOW IMOATOTOBKH TPUMEHSETCS pa3doop
KOHKPETHOH CHUTYyaIlllH, UCTIOIB3YEMBbI HAa MPAKTHUECKUX 3aHATHSAX W 3aKIIIOYAIOIIANCS
B TIOCTAaHOBKE Tepei CTYIASCHTaMH pacYETHBIX M CHTYAI[MOHHBIX 3a/lad C IMEJbIo
JIOCTH)KCHUS TUTAHUPYEMBIX pPe3yJbTaTOB B YaCTH yYMEHHs aHAJIM3UPOBATH MPOIIECCHI,
NpPOTEKAIONINe B MEXaHHW3MaX, arperarax, CHUCTeMax W KOHCTPYKTHBHBIX D3JEMEHTaX
BO3AYIIHBIX CyJOB W AaBHAIIMOHHBIX JBUTATENIE C TOYKU 3pPEHUS UATrHOCTUYCCKUX
NPU3HAKOB, BJIAJICHUS  METOJAMH OpTaHM3AlMA  TPOBEACHHUS U3MEPCHHHA U
MHCTPYMEHTAJIHHOTO KOHTPOJISI TPU OCYIIECTBICHUH AUATHOCTUPOBAHUS M ONIPEICIICHUS
TEXHUYECKOTO COCTOSIHUSI aBUAITMOHHON TEXHUKH.

JlaGopatopHast paboTa - 3TO MeTOA OOYy4YEeHUs, IPU KOTOPOM CTYIAEHTHI MO
PYKOBOACTBOM TIpEIo/iaBaTessi W IO 3apaHee HaMEUCHHOMY IUIaHY IPOJIETIBIBAIOT
OTBITHl WJIM BBINOJIHAIOT OIpENETICHHbIE MPAKTUUYECKHE 3aJaHHs M B IpOLEcce HX
BBITTOJIHEHUS] BOCIIPUHUMAIOT U OCMBICIIMBAIOT HOBBIN yueOHBIN MaTepuall.

CamocrosiTenbHass paboTa CTyAEHTa SBISETCS COCTAaBHOM 4YacTbio yueOHOMU
paboTsl. Ee ocHOBHOH 1enbio sBisieTcs (OPMUPOBAHHME HaBblKa CaMOCTOSITENIbHOTO
OpuoOpEeTeHNUsT 3HAHUM [0 HEKOTOPBIM HE O0C000 CJIOXHBIM BOIIPpOCAM TEO-
PETUUYECKOr0 Kypca, 3aKperyieHHue M YriayOJeHHe IONY4YeHHbIX 3HaHHUM, caMmocTo-
ATenbHas paboTa CO CHPAaBOYHMKAMHU, MEPUOAMYECKUMU W3IaHUAMU M HAY4YHO-
HOMYJIIPHON JIUTEPaTypoil, B TOM 4YHCIE HAaXOISAMIMMHUCA B INI0OATBHBIX KOMIIbIO-
TepHbIX ceTaX. CamocrosTenbHas paboTa MOJApa3yMeBaeT BBINOJIHEHHUE Y4YEOHBIX
3aJIaHU M.

9 ®oH/ OLEHOYHBIX CPEACTB JJs1 NMPOBeAeHUS TEKYIIero KOHTPOJS ycleBa-
€MOCTH M MPOMEKYTOYHOM ATTeCTALMHU M0 UTOraM OCBOEHUSI AUCHMILIHHBI

YpoBeHb M KaueCTBO 3HAHWKM OOYYAIOIIMXCS OIICHWBACTCS TO PE3yIbTaTaMm
TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH WM MPOMEXYTOYHOM AaTTECTALMA [0 HWTOraM
OCBOEHUS JUCUUILUIMHBI B BUJIE 3a4€Ta C OIL[EHKOW (BO BTOPOM CEMECTPE) U dK3aMeHa
(B TpeThEM CEMECTPE).

Texymmuii KOHTPOJb BKIIOYAaeT B Ce0s BXOJHOW KOHTPOIIb, YCTHBIA OIpPOC,
3aIUTY BBIOJIHEHHOIO MPAKTUYECKOr0 3aJJaHUsI U 3alUTY JIa0OpaTOPHOU PabOTHI.

BXomHOW KOHTpOJb TMPEJHA3HAYEH IS BBIABICHHUS YPOBHS IOJATOTOBKHU
00y4JarommXxcs, HEOOXOAMMBIX JIJISI OCBOCHUS JUCITUTUTHHEI.

YCTHBIM ONMPOC NMPOBOAUTCA C LEIBK) KOHTPOJIS 3HAHUM TEOPETUYECKOTO Ma-
TepHUAJIa, U3JIaraéMOr0 Ha JICKIMM M YCBOCHHOIO B PE3YyJIbTATE€ CAMOCTOSTEIIbHOMN
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paboTHI.

3amuTa BBIIOJIHEHHOIO MNPAKTUYECKOrO 3aJaHMs MPOBOJUTCS [Jsl MPOBEPKHU
CIIOCOOHOCTH HCIIOJIb30BaTh 3aKOHbl (DUM3UKM TIPHU aHAJIU3€ YCIOBUA U PEIICHUS
3a/layd, a TaKXe YMEHHUS NPHUMEHITh MaTeMaTHYEeCKHE METOJAbl MJisi ONHMCAHMS
(u3HYECKUX SBJICHUM.

3amura J1abopaTopHOM padOThl MPOBOAUTCS JUISl BBISIBIEHUS CHOPMHUPOBAH-
HOCTH HAaBBIKOB JKCIUTyaTallud MPUOOPOB U 0OOpPYIOBaHUS W MPOBEACHUS (PU3H-
YECKOT0 JKCIEPUMEHTA, a TaKXKE YMEHHUs MPOBOIAUTH CTATUCTUYECKYIO 00pabOTKy
PE3yJIbTATOB SKCIEPUMEHTA.

PacueTHble 3amaud, CUTyallMOHHBIE 3aJa4M, BBIIIOJHEHHE JAOOPATOPHBIX pPadoT
HOCSIT MPaKTUKO-OPUEHTHUPOBAHHBIN XapaKkTep, UCIONb3YIOTCS B paMKax MPaKTHUYECKOU
HOJIFOTOBKHU C IIE€JIbI0 OIIEHKHM (POPMHUPOBAHUS, 3aKpEIUICHUS, Pa3BUTHUS MPAKTUUYECKHUX
HaBBIKOB.

[IpoMesxkyTouHas arrectanus 1Mo UTOraM OCBOEHUS JUCUUIUIMHBI IPOBOJUTCS B
BU/JIE DK3aMEHOB BO 2-M U 3-M CeMeCTpax.

DK3aMeH MO3BOJISIET OLEHUTh YPOBEHb OCBOCHMSI KOMIETEHIIMI 3a BECh MEPHO/]
U3y4YeHHs] JUCHUMIUIMHBIL. buier BiiIoyaeT TeOpeTHYECKHil BOMpPOC U JIBA
NPAKTUYECKUX 3a/laHusl, TMPEACTABIAIOMMUX COO0O0W PACUETHYI0O M CUTYaIIMOHHYIO
3amauy. K MOMEHTYy chayM »K3amMeHa JOJDKHBI OBITH OJIAaromnoiy4yHO MPONJIEHBI
npenbaynme GopMbl KOHTPOJIS.

Meronuka GopMUpoBaHUS PE3yJIbTUPYIONIEH OLEHKH B 0053aT€IbHOM MOPSJIKE
YUUTBIBAET aKTUBHOCTH CTYJICHTOB Ha 3aHATHSX, IOCEIIAEMOCTb 3aHITUN, OLEHKHU 3a
3alUTy Ja0OpaTOPHBIX (IPAKTHUECKHUX) pPabOT, BBINOJHEHHE CAMOCTOSTENbHBIX
3aJIaHU M.

9.1. bannbHO-peHTHHIOBasi CHUCTEMa OLEHKHM TeKYIIero KOHTPOJisi ycleBae-
MOCTH Y 3HAHMI M IPOMEKYTOYHOM ATTECTAIIUM CTY/IEHTOB

bannpHO-peMTHUHTOBAS OILIEHKA TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH W 3HAHUU
CTYZI€HTOB HE IPUMEHSETCS.

9.2 MeToanueckne pPeKOMEHJAIMU IO MPOBEICHUIO NMPOUEAYPbl OLEHUBAHMUS
3HAHUM, YMEHUH U HABBIKOB M (WJIH) ONbITA JAEATEJbHOCTH, XapPaKTepPU3YHIIUX
JTanbl GOPMUPOBAHMS KOMIIETEHIIMH.

YcrHbIN OIIpoc OLICHUBAETCS CIIEAYIOLIUM oOpa3zom: Pa3BEPHYTHIN
OTBETOOYYAIOMIETOCTOIKCHIIPEICTABIIATHCOOOMCBA3HBIN, TIOTHUSCKUATIOCIICIOBATCIIbHBIN
OTBET Ha Bompoc. Kpurepun ouenuBanus:

1) moyHOTa ¥ IPaBWIILHOCTH OTBETA,

2) cTereHb 0CO3HAHHOCTH, TIOHUMaHUS U3YICHHOTO;

3) s13pIKOBOE OPOPMIICHUE OTBETA.

OueHka  «OTIMYHO»  CTaBUTCA, €CIM  OOYy4YaroIIMICA  MOJHO  M3Jaraer
Marepuai(oTBEYae€T Ha BOMNPOC), JaeT MPaBUIbHOE OMNPEACIICHHUE OCHOBHBIX
MOHSATUI;00HAPYKUBAET MIOHUMAHUE MaTepuaia, MOKET 00OCHOBATh CBOU CYXIECHUS,
MPUMEHHUTh 3HAHUS Ha TMpPaKTHUKE, NPUBECTH HEOOXOJIUMbIe MNPUMEPHI HE TOJBKO
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N3y4e0HNKA, HOMCAMOCTOSATEIbHOCOCTABIICHHBIE; U3JIaracTMaTEPUAIIIIOCIIEJOBATEBHO U
IIPABUJIBHO C TOYKHU 3PEHUS HOPM JINTEPATYPHOTO A3BIKA.

OneHKa«XopOoIIO»CTABUTCS, ECITMO0YUAOIINICSIIa€TOTBET, yAOBIETBOPSIOIIUN  TEM
&Ke TpeOOBaHUSAM, YTO U JJI OUEHKH «OTJIIMYHO», HO JOIYCKAaeT 1—2 omuOKH, KOTOphIE
caM K€ MCHpaBisieT, U 1—2 HemoveTa B MOCIEAOBATENbHOCTH U SI3bIKOBOM O(OpMIIEHUU
U3JIaracMoro.

OueHka «yIOBJIETBOPUTEIBHO» CTaBUTCA, €CIM OOydaroluiicss oOHapyX uBaeT
3HAHWE W TIOHMMAHHWE OCHOBHBIX MOJIO)KEHUN TaHHOW TEMBbI, HO M3JIaraeT MaTepuall
HEIMOJIHO U JIOMYCKAaeT HETOYHOCTU B ONPENENCHUU TMOHATUN WM (POPMYIHPOBKE; HE
yMe€eT JOCTaTOYHO INIyOOKO M J10Ka3aTelbHO OOOCHOBAaTh CBOM CYXIEHUS U IPUBECTU
CBOM MPUMEpHI; H3JaraeT Marepuan HEeNocJIeJ0BATeIbHO M JIONYCKaeT OIIMOKU B
A3BIKOBOM O()OPMIIEHUH U3J1araeMoro.

O1eHKa«HEYAOBIETBOPUTEIBHONCTABUTCS, ECIIMO0YyUaIOLUIICA00HAPY)KUBAET
HE3HaHUE OoNbLIEH YacTH COOTBETCTBYIOIIETO BOIPOCA, JOMYCKAaeT OIIMOKUA B
(GopMyNIHpOBKE ONpeneNeHnid M TMpaBW, HUCKAKAET HMX CMBICI, OECHOpSAI0YHO H
HEYBEPEHHO U3J1aracT MaTepual.

9.3 Tembl KypcOBBIX padoT (MPOEKTOB) MO TUCHMUILJINHE
Pedepatsl, kypcoBbie paboThI, 3cce U T.J. 1O pa3zesiaM IUCHUILTUHBI HE IPedy-
CMOTpPEHBI YU4COHBIM TLIIAHOM

9.4 KoHTpOJIbHbIE BONPOCHI [IJIs IPOBeAeHUs BXOAHOI0 KOHTPOJISI 0CTATOYHBIX

3HAHUHM MO 00ecIeYnBAKIINM JUCHUIIIMHAM

Maremaruka

1. JIuneitHoe npocTpaHcTBO. JInHEHbIE OnepaTophI.

2. 'eomerpuueckue BekTOphl. CyMMa BEKTOPOB. Y MHOKEHHS BEKTOPA HA YUCIIO.

3. CkansgpHoe, BEKTOPHOE, CMEIIAHHOE IMPOM3BEICHUS BEKTOPOB. [[BOitHOE BEKTOpHOE
IPOU3BEJICHHE.

4, Cucrema nuHEHHBIX ypaBHeHUH (MeTon Kpamepa, MeTos oOpaTHO MaTPHUIlbI, METOT
I"aycca)

5. lIpenen pynkuuu. beckoneyno manbie PyHKITUU.

6. dudbdepenuupyemsie hynakumu. [IponsBognas GyHKIUM.

/. Heonipenenenusplit uaTErpan. Metosl unterpupoBanusi. OnpeieeHHbIA HHTErpa
(ompenenenue, hopmyrna Hetorona-JleitOnua).

8. ®yHKIIMYM MHOTHX MIEPEMEHHBIX. YaCTHBIE IPOU3BOHEIE.

9.5 Onucanue nokasaresie U KpUTepreB OLCHUBAHUSA KOMIICTCHIIHI Ha

PA3JIHMYIHBIX dTAanax ux q)OpMI/IpOBaHI/IH, OIIHMCaHHE IIKAJI OHCHUBAHUA
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Iloka3aremu

OIICHUBAHUS
Komnerenmuu | (MHIUKATOPHI Kpurepuu oneHnBaHus
JIOCTUKEHUS )
KOMIIETEHLIA
I 5ran
OITK-10 3Haer:
- OCHOBHBIE MOHSITHS, 3aKOHBI U MOJICIIA MEXa
OIIK-11 HUKH, SJICKTPUYECTBA U MarHeTu3Ma, KojieoaHui u
BOJIH, KBAaHTOBOM (hU3UKH, MOJIEKYJIIPHON (PUBHKHU
Y TEPMOJMHAMUKH, OITUKU, aTOMHOM U sJIEpHOMN
bU3HKY ;
- METOJbl TEOPETUYECKOTO U IKCIIEPUMEHTAIIb
HOTO ucciienoBanus B pusuke ();
- MaTeMaTHYeCKHE MOJICNIN MPOCTEUIINX CU
CTEM M MPOIIECCOB B €CTECTBO3HAHUU U TEXHUKE ().
Ywmeer:
- pelaTh TUIOBBIC 3a]]a4U TI0 OCHOBHBIM pa3
nenam Kypea (OU3UKH, UCTIONb3Ysl METOJIbl MaTeMa
TH4YecKoro aHanmu3za();
- ynoTpeOasTh MAaTEMATUYECKYIO CUMBOJIUKY
JUTS1 BBIP@)KEHUSI KOJTMYECTBEHHBIX U KAUE€CTBEHHBIX
OTHOIIIEHUH 00BEKTOB ().
Il 5Tan
Komnerenunu | Ilokaszarenu Kpurepuu oneHuBanus
OLICHUBAHUS
(MHAMKATOPBI
JOCTHKEHUS )
KOMIIETEHLIAN
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Ywmeer:
OlIK-10 - HUCTOJ30BaTh (PU3NUYECKHUE 3aKOHBI PU aHA
OITK-11 JIU3€ U pellieHnH mpodiaeM npodecCuoHanbHON
nearenbHocTH ();

- TPUMEHITH MATEMATHYECKUE METOIBI TIPU

pEIICHUHU TUIIOBBIX MTPO(ECCHOHATBHBIX 3a/1a4
(. Bnangeer:

- METOJIaMHU MOCTPOEHUS MaTeMaTHYECKON MO
JICJTH TUTIOBBIX MTPOQECCUOHABHBIX 3a7a49 U CO
JepKaTeIbHON MHTEPIPETAIINY TIOJTYyYEHHBIX P
3ynbTaToB ().

- METOJIaMH MPOBEACHMS (PU3HUECKUX U3MEPE
HUH, METOIaMH KOPPEKTHOM OILIEHKH ITOTPEIITHO
CTEH Tpu POBEIEHNU (HU3HUECKOTO IKCIICPH
MeHTa ().

9.6 TUNOBBLIEKOHTPOIHHBIE3ATAHUSVIANPOBEAEHUATEKYIIIETOKOHTP OIS U
NMPOMEKYTOUHOI aTTEeCTAIMHU 0 UTOTaM OCBOEHMSI JUCIMILIUHbI

9.6.1 TunoBbie pacyeTHbIE 32/1a4H VISl IPOBEIEHUA TEKYIIEr0 KOHTPOJIsI
3aganue Nel. Mexanuka
1. Camomner JETUT OTHOCUTENBHO BO3/yXa cO CKOpocThio vg = 800 km/4. Betep myet ¢
3amajia Ha BOCTOK CO CKOpocThio u = 15 m/c. C kakoil CKOpOCTBbIO VcamolieT Oyjaer
JIBUTATHCS OTHOCUTENIBHO 3€MJIA M IO KaKUM yIioM? K MEPUIMAHY HAJl0 JepXkKaTh Kypc,
yTOOBI TIEpeMeleHre ObIIO: a) Ha 10T; 0) Ha CeBep; B) HA 3ama; I') Ha BOCTOK?
2. Koneco paguycom R = 5 cm Bpamaercs Tak, 4To 3aBUCMMOCTh yTJIa IIOBOPOTapaInyca
KoJleca OT BpeMeHH jaercs ypaBHeHneM <P= A + Bt + Ct? + Dt rne D = 1 pan/c®. J{ns
TOYEK, JeKaIIMX Ha 000JIe Kojeca, HAMTH M3MEHEHHE TaHTEHIIMAIBHOTO yCKopeHusi/la r
3a €IMHUILY BPEMEHHU.
3. Ha ciopTuBHBIX cOCTsI3aHUSAX B JIGHUHTpaie ClIOPTCMEH TOJIKHYI SIAPO HA PACCTOSIHHE
| 1= 16,2 M. Ha kakoe pacctosiHue | ToNeTHT Takoe ke sapo B TamlkeHTe mpH TOH ke
HayaJbHON CKOPOCTM M TpPU TOM K€ YIJIE HAaKJIOHAa €€ K TOpPU30HTY? YCKOpeHue
cBoboHOrO naznenus B Jlenunrpaze gl = 9,819 m/c?, B Tamkente g2 = 9,801 m/c2.
4. Teno neXUT Ha HAKJIOHHOM TIJIOCKOCTH, COCTABIISIFOIIEH C TOPU30OHTOM YTOJI
a= 45° . Tlpu kakoMm npeaenbHoM Kod(ddHIMeHTe TpeHUsI K TeI0 HaYHEeT CKOJIB3HTh 110
HAKJIOHHOW TIOCKOCTH? C KaKMM YCKOpEHHEM @ OyAeT CKOJIB3UTh TeNIO MO IJIOCKOCTH,
eciim kodpdunment tpenus k= 0,03 ? Kakoe Bpemst torpeOyercst Uit MPOXOXKIACHUS TIPH
aTuX ycaoBusax nytu s = 100m? Kakyro ckopocTh VOyJeT UMETh TEJIO B KOHIIE MyTH?
5. Ha aBTomoOunbs Maccoit M = 1 T Bo Bpemsi JBUKEHHUSI ICHUCTBYET CUJIa TPEHUS
Frp, paBras 0,1 nmelicTByromieir Ha Hero cwie Tsbkectu ™-9 | Kakyro maccy m OeH3uHA
pacxoayeT JBUTATENIb ABTOMOOWIISA HA TO, YTOOBI Ha MyTH S = (0,5 KM yBEIHYUTH CKOPOCTH
oT v 1= 10 kM/4 10 vz = 40 xkm/u? K.m.a. aBurarensn = °.2 yAeJbHas TeII0oTa CropaHus
oensuna YM JIx/ kr
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6. YenoBek, CTOAIIMI HA HETIOJABMKHOM TENEXKKE, OPOCAET B TOPU30HTAIBHOM
HaIIPaBJICHUN KaMEHb Maccoid m = 2 Kr. TesexKa ¢ 4eJJOBEKOM IMOKaTUIACh

Ha3aJl, U B IEPBBIA MOMEHT OpocaHus ee ckopocThb Obuta V= 0,1 m/c. Macca

Tenexkku ¢ yenoBekoM M = 100 kr. HaiiTu KHUHETUYECKYIO SHEPTHUIO

W OpomienHoro kamus uepes Bpems t= 0,5 ¢ mociie Hauana IBUKEHUS.

7. JlepeBSHHBIM MOJIOTKOM, Macca KoTtoporo m 1= 0,5 Kr, ynapsioT O HENOJBHXKHYIO
cteHky. CkopocTh MojoTka B MoMmeHT yaapa V1 = 1 wm/c. Cumtas kosdduiment
BOCCTAHOBIICHHS TIPU yAape MoJIoTKa o0 cTeHKy k = 0,5, HaliTh KOJIUYeCTBO TEIIOThI Q,
BbienuBIieecss npu  ynape. (KoagduuumeHToM BOCCTaHOBIEHUSI MaTepuaia Teja
Ha3bIBAIOT OTHOIIEHHE CKOPOCTH MOCJE yAapa K €ro CKOPOCTH /10 yapa.)

8. I'py3 maccoit m = 1 kr, moJBENICHHBI Ha HEBECOMOM cTepkHe jutnHOM 1 = 0,5 M,
CoBeplIaeT KojieOaHusi B BEPTUKAIbHOM MockocTH. [lpu kakoMm yrie OTKIOHEHUs?
CTEp>KHSI OT BEPTUKAIM KMHETHUYECKas SHEPTus rpy3a B €ro HWKHEM MNoJokeHUuHn Wy =
2,45 Tx? Bo CKOJBKO pa3 MpHU TAKOM YIJji€ OTKJIOHEHHMs CWJIAa HaTsKeHUs crepkHs T1 B
HM>KHEM TIOJIOKEHUH OOJIbIIIE CUIIbI HATSXKEHUS CTEpKHS T2 B BEpXHEM IMOJIOKEHUN?

9. U3 opynus maccoit m 1= 5 T BbUIeTaeT cHapsi Maccoil mp = 100 kr. Kunetnueckas
sHeprus cHapsga npu Beuiere Wk2 = 7,5 MJx. Kakyro kuHetnueckyro sHepruto Wil
NOJIy4aeT OpyAue BCIEACTBUE OTaun?

10.111ap maccoit m = 1 Kr kaTUTCs 6€3 CKOJBKEHHUS, YapsIeTCs O CTEHKY M OTKAThIBACTCS
ot Hee. CkopocTh 1mapa 210 yaapa o creHky V = 10 cMm/c, mocnie yaapau = 8 cm/c. Haiitu
KOJIMYECTBO TETUIOTHI Q, BBIIETUBIIEECS NP yIape miapa O CTEHKY.

3amanue Ne2. MouiekyasipHasi (pu3uKa U TEPMOTUHAMHUKA

1 TlocepenvHe OTKa4yaHHOrO M  3amasHHOTO ¢ 00OEWX KOHIIOB  KalWuispa,
PaCIOIOKEHHOTO TOPU30HTAIbHO, HAXOJIUTCS CTOJNOMK pTyTu JuymmHOU | = 20 cm. Ecam
KaluuIsip MOCTaBUTh BEPTUKAIBHO, TO CTOJIOMK pTyTH niepemecTutcs Ha A/ = 10 cm . [lo
KaKoro JaBJeHus po ObLT oTKauaH Kamuwuistp? Jnuna kamumsipa L= 1 m.

2. B cocyne HaxomuTcsi yriekucnblii ra3. IIpm HekoTopod TemriiepaType CTeleHb
JUCCOLMALMK MOJIEKYJT YTJIEKUCIIOTO Ta3a Ha KUCIOPOA U OKUCH yriiepojaa

a = 0,25 Bo cKkoJbKO pa3 aBleHUE B COCY/I€ TIPHU ATUX YCIOBHUSIX OyaeT Oobile TOro
JABJICHUSI, KOTOPOE MMEJIO ObI MECTO, €CiM OBl MOJEKYJBl YIJICKHUCIOTO raza He ObLIN
JACCOLIMUPOBAHBI?

3. Haiitn oTHOIIEHNE CpEeTHUX KBAIPATUUYHBIX CKOPOCTEN MOJICKYJI TEIU U a30Ta
IIPY OJMHAKOBBIX TEMIIEpATypax.
4. Jlna HarpeBaHuUs HEKOTOPOU Macchl ra3a Ha npu p = constHe00-

XOJIMMO 3aTPaTUTh Koum4ecTBO TermaoThl Q1 = 670 Ix. Ecinu

ATy K€ Maccy raza oxyiaauts Ha J["= = 100° ¢ mpu V= const, TO BbIAEIAETCS KOJTUYECTBO
tertoTel Q2 = 1005 JIk. Kakoe uucio creneHeit cBo00IbI 1 HMEIOT MOJICKYJIBI ATOTO ra3a?
5. Ha kakoii BeicoTe h nmaBieHme Bo3ayxa cocTaBisieT 75% OT AaBiIeHUS Ha YPOBHE
Mops? Temneparypy Bo3ayxa cUATaTh MOCTOSHHOW U paBHOM t = 0° C.

6. Haittu cpemnroro umHY CBOOOAHOTO MpoOera<A> MOJIEKyJ YIJIEKHCIOro rasa Tmpu
temnepatype I' = 100° ¢ u naBnenuu p = 13,3 [1a. luameTp monexyn

YIJIEKHCIIOro rasa i = ©-32m.

7. Haiitu cpemHee 4HMCIIO CTOJKHOBEHHUH V) B €IMHHUILY BPEMEHHU MOJICKYJ YTIICKHCIIOTO
raza npu temmeparype * = FO0° ¢ ecnu cpemHssi JyimHa CBoOOoIHOTO mpodera &)= 870
MKM.
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8. Bo CKOJBKO pa3 yMEHBIIUTCS YHCIIO CTOJIKHOBEHUN N B €UHUIY BPEMEHU MOJIEKYJI
JIByXaTOMHOTO ra3a, eciii 00beM ra3a ainadaTUYeCKy YBEJIUYUTh B 2 paza?
9. Haiitu Maccy m a3ora, mpoliueamnero BeieAacTBue nuddy3uu yepes MiIomaaky S =
0,01 m? 3a Bpems t = 10 ¢, ecliu rpaMEnT INIOCKOCTH B HANPABIEHHH, TIEPIIEHAUKY/IAPHOM
K IUIOLIAKE
,. Temmniepatypa azora t=27° C.
Cpennsasa npnuHa cBOOOZHOro Impodera Mousekyln (1>= 10 mkM. a3oTa
10. Kakoii HanOombIIe CKOPOCTU VMOMKET JAOCTUYb JOXKEeBast Karuis
nuamerpom D = 0,3 mm? Jluametp monekyn Bozayxa d= 0,3am. TemnepaTtypa Bo3ayxa t=
0° C. Cuurats, 4TO I TOKAEBOW KaIlJIM CIIpaBeyiuB 3akoH CToKca.
3aganme Ne3d. DuexkTpoMmarneTusM. ®usuka KojaeOaHul U BOJIH
1. Kakoit MUHUMaNBbHBIN 3apsi]] ( HY)KHO 3aKpeNHUTh B HUKHENH TOUKe cepuyueckoin
noJiocTH paauyca R, 4roObl B moJie TsKecTd HEeOOBIION MIapuK Macchl m U 3apsja
Q Haxoawiics B BEpXHEW TOUKE MOJOCTH B MOJOKEHUN YCTOMYHUBOIO paBHOBECHS?

2. Ha puc. 1 A4 — 3apsixkeHHass OeCKOHEUYHas IUIOCKOCTh B — OJIHOMMEHHO
3apsiKEHHBIN mapuk ¢ Maccor m = 0,4 Mr u 3apsaaom 0 = 667 nKin. Cuna HaTsSKEHUS
HUTH, Ha Kotopod BucuT mapuk, 7 = 0,49 wmH. Haiitu

NOBEPXHOCTHYIO IUIOTHOCTh 3apsAJa ¢ HA MIIOCKOCTH AA.
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3. beckOHEeYHO NJIMHHBIM TOHKHII NPOBOJAHUK PABHOMEPHO 3apsbKEH C JIMHEWHON
mwiotHOCThI0 10-9 Ki/cM. HaiiT HanpsiK€HHOCTh M MOTEHLHMAJ 3JIEKTPUUYECKOTO MO
Ha paccrossHud r= 10 ¢cM OT mpoBoJa.

4. DAeKTpoH, Mpois B IVIOCKOM KOHJIEHCATOPE MyTh OT OJHOM IUJIACTUHBI 10 APYTOH,
npuodperaer ckopocth V= 106 M/c. PaccTtostnue mexay mactunamua= 5,3 mMm. Haittu
Pa3HOCTh MOTEHLUAJIOB [/MEXIY IUIACTUHAMM, HAMPSKEHHOCTbEIIEKTPUYECKOrO OIS
BHYTpPH KOHJIEHCATOPa U MOBEPXHOCTHYIO IJIOTHOCTH 3apsija o Ha MJIACTUHAX.

5. JIBa mapanienbHO COEAUHEHHBIX AyeMeHTa ¢ oguHakoBeiMH DJIC *k = ** =2 B u
BHYTpEHHUMH conpotuBiaeHussMu 11 =1 Om u 12 = 1,5 Owm,
3aMKHYTHI Ha BHemHee conpotusiieHne R = 1,4 Om. Haittu
TOK B Ka)KJJOM M3 DJIEMEHTOB U BO BCEH LEMU.

6. Karymka gmunoit £=30 cm umeer N=1000 ButkoB. Halitu
HanpsLPKEHHOCTh H MarHUTHOTO Mojst BHYTPU KaTYUIKU, €CIH
no Hell mpoxoauT Tok [=2 A. JlmameTp KaTylIKH CYUTATh
MaJIbIM 10 CPAaBHEHMIO C €€ JJTMHOM.

/. B ogHOpOIHOM MarHUTHOM moJsie ¢ uHAykHuei B= 0,5 Tn gBukeTcs paBHOMEPHO
npoBoaHUK JmuHOM £= 10 cm. ITo npoBoaHuKy TeueT TOK /= 2 A. CKOpPOCTb JBHIKECHUS
npoBoaHuka V= 20 cM/c 1 HampaBiieHa NMEPIEHAUKYISIPHO K HAIIPABJICHUIO MarHUTHOTO
nosisi. Haiitu paboty 4 mepemenieHusi npoBogHUKa 3a BpeMs ¢ = 10 ¢ u MouiHocTh P,
3aTpadyeHHYIO Ha 3TO nepeMenienue. Halitu unaynupoBanHyto B mpoBojguuke 3/C.

8. J/IBa mpSIMOIMHEHWHBIX OECKOHEYHO [JIMHHBIX TIPOBOJHHKA PACITOIOKEHBI
napauieasHo Ha paccrogHun d=10 cm apyr ot apyra. Ilo nmpoBogHuKaMm TeKyT
Toku I1=I2=5 A B mNOpPOTUBOMOJIOKHBIX HampaBieHUAX. Haltu ™Moaynp u
HalpaBJICHUE HANPsLKEHHOCTH H MarHMTHOrO mosist B TOYKE, HAXOALIEWUCS Ha
paccTosiuum a=10 cM OT KaXXA0T0 MPOBOIHUKA.

9. AMruTyma rapMoHHYeckoro konebanus A = 5 cm, nepuon T = 4 c. Haiitm
MAaKCUMaJbHYI0 CKOPOCTb V max KOJICONIONIEHCS TOYKM U €€ MAaKCHMAaJIbHOE
YCKOPEHUE Amax.

10.Apeomerp Maccoii m=0,2 Kr ruiaBaeT B XKUIAKOCTU. Eciau morpy3uTh e€ro
HEMHOI'O B HUIKOCTh U OTIIyCTUTb, TO OH HA4YHET COBEpIIaTh KOJEOAHUs C
nepuongoM T=3,4 c. Cuurtas koneOaHHs HE3aTyXalOIIMMH, HAWTHU TUIOTHOCTh
KHUJIKOCTH p, B KOTOpOM TIUIaBaer apeomerp. Jluamerp BepTHUKAIbHOU
HUIUHApUYEcKoi TpyOku apeomerpa d=1 cm.

11.1Tpu momoiu 3x0JI0Ta HU3Mepsiach TiyOuHa Mmops. KakoBa Obuia riyOuHa
MOpS, €CJIM IIPOMEKYTOK BPEMEHNA MEXKY BOSHUKHOBEHUEM 3BYKA U €TI0 IPUEMOM
okazancs paBHbIM 2,5 c¢. CKMKAeMOCTh BOABI IO CHPABOYHUKY, IIOTHOCTH
Mopckoit Boasl 1,03-103 kr/m®.

12 .HaiiTu CKOpOCTh C paclpOCTpaHEHUS 3ByKa B ME/IH.

13.KonebatenbHbli KOHTYP COCTOMT M3 KOHJeHcaTopa eMKOCcThio C = 25 HD u
KaTymku ¢ UHAYKTUBHOCTBIO L = 1,015 T'n. OOkmaaku KOHIEHCATOpa HUMEIOT
3apsan q = 2,5 mMxKn. Hanmcats ypaBHeHHE (C YMCIOBBIMU KO3 UIIMEHTaAMU)
U3MEHEeHUs1 pa3HocTu noreHnuanoB U Ha oOkiankax KoHAeHcaTopa u Toka | B
nenu. Haiitu pa3HOCTh MOTEHIIMATIOB HA OOKJIAJKax KOHJIEHCATOpa U TOK B 1IETH B
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MoMmeHThl BpemeHnu 1/8, T/4 m T/2. Iloctpouth rpaduku TUX 3aBUCHMOCTEH B
[peaenax OIHOro nepuoaa.

3ananue Ned4. BosiHoBasi onTuka. KBanToBasi m aromHas pu3nka

1.B onbire KOHra otBepcTHs OCBEHIAIMCh MOHOXPOMAaTHYECKUM CBETOM (A=
600um). Paccrosinne mexay orBepetusiMu d = 1 MM, paccTosiHUE OT OTBEPCTHI 110
skpana L = 3 m. Halitn nmosoxeHne Tpex MmepBbIX CBETIIBIX MOJIOC.

2.B ompite ¢ 3epranamu OpeHenst pacCTOSHNE MEKTy MHUMBIMHA H300paKEHUSMH
uctounuka csera d = 0,5 MM, paccrosinue 1o skpaHa L = 5 m. B 3enenHom cBerte
MOJTYIHJIHCH HHTEP(EPEHITNOHHBIE TIOJIOCHI, PACTIOIOKCHHBIC Ha pacCTOSHAA | = 5
MM ApYT OT Apyra. Haltu ainvHy BOJHBI? 3€JIEHOrO CBETA.

3. YcraHoBKa 1 ModydeHus kKoJell HeroToHa ocBemaeTcss MOHOXPOMAaTHUYECKAM
CBETOM, TAJalONIM I10 HOpMalii K IIOBEPXHOCTH IUIacTUHKU. HaOmroneHue
BEJECTCA B OTPAXKEHHOM CBETE. PainyChl ABYX COCEIHUX TEMHBIX KOJIEL PAaBHBI

'k = 4,0 mm 1 1l = 4,38 mm. Paauyc kpuBusnbl quH3bl R = 6,4 M. Haiitu
MOPSAJIKOBBIE HOMEPA KOJICI] Y JJIMHY BOJIHBI? MAJarolIero CBETA.

4. Ha MBUIbHYIO TUICHKY MaJaeT Oemblid CBET MO YIioM o = 45° K OBEPXHOCTH
niéHku. [Ipu kakoi HauMmeHsblen Toauue M MmIeHKH OTpakKeHHbIE JTyud Oy

YT OKpaIieHbl B xKenThIi 11BeT (A = 600 aM)? [Tokazarens npeoMIIeHUs

MBLIbHON BOoabl n= 1,33.

5.Ha nudpakuvoHHyl0 pemeTrky HOpPMaJlbHO MaJaeT IMy4YOK CBeTa OT pa3psIHON
TpyOKH, HamoJdHEHHOW reiveM. Ha kakyro JuHHIO 72 B CHEKTpPE TPEThEro MopsiaKa
HaKJIaJbIBaE€TCS KpacHas JIMHUS reus (A 1= 670 HM) crieKTpa BTOPOro mnopsijaka?

6. Haiitu yrosn 'BrOJIHOM TONIApU3AlMKM NPU OTPAXKEHUU CBETa OT CTEKJa, MOKa3aTelb
npejgomieHust koroporo n = 1,57.

7. Kakyto momuocte N wu3nydenuss umeer Comune? M3myuenue ColslHIIa CUMTATH
OJIM3KMM K M3JIYYEHHUIO a0COJIIOTHO 4epHOro Tena. TemmepaTypa moBepxHoctu ConHila
T =5800 K.

8. luameTp Bonb(paMOBOI CHHpaid B dyekTpuueckoi igammouke d = 0,3 mm, qinHa
ciupanu 1 = 5 cm. [Ipu BKItOUeHUU TaMIouku B ceTh HampsibkeHueM U = 127 B ugepes
namnouky TeueT Tok | = 0,31 A. Haittu temneparypy T cnupanu. Cuurath, 4TO 1O
YCTAaHOBJICHUW PABHOBECHS BCE BBIJEISAIONICECS B HUTH TEIJIO TEPSIETCS B pe3yibTare
u3nydyeHus. OTHOIIEHHE SHEPreTHYEeCKHX CBETUMOCTEH BojJbppamMa M aOCOJIIOTHO
YEepHOTO Tea NSl JaHHOoU TemmepaTtypsl k = 0,31.

9. Temnepatypa T aOGCOMIOTHO YEPHOTO Tela M3MEHMUIAcCh mpu HarpeBanuu ot 1000 mo
3000 K. Bo ckonbpKko pa3 yBeIMYUIACh MPU ITOM €T0 dHEpreTHYecKasi CBeTUMOCTh R,?
Ha ckonpko wW3MeHWIAach [JIMHA BOJHBI, Ha KOTOPYIO MPHUXOAUTCS MaKCUMyM
CHEKTPAJIbHON MJIOTHOCTH YHEPreTUUECKON cBeTUMOCTU? BO CKOJIBKO pa3 yBeIHUUIIACH
€ro MaKCUMaJlbHasl CIIEKTPaIbHas IUIOTHOCTh YHEPTe€TUYECKON CBETUMOCTH 177

10. DNEKTPOH HaXOAUTCS B OJJHOMEPHOI NPSIMOYTOJIbHON MOTEHIIMAIBHOM

siMe ¢ a0COJIFOTHO HEMPOHUIIAEMBIMU CTeHKaMu. HailTu mupuHy SMbl, €CITH

Pa3HOCTh SHEPTUU MEXY YPOBHSIMU ¢ 1 | =2 U 1y = 3 COCTABIIAET

&E =0,3009B.

11. C kakoil CKOPOCTBIO V JIOJIKEH JBUTaThCS AJIEKTPOH, UTOOBI €r0 UMITYJIbC ObLI
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paBeH uMIyJbCy (POTOHA C JIMHOU BOJHBI <* = 520 HM?

12. [Ipy BBICOKMX DBHEPrusiXx TPYAHO OCYIIECTBUTH YCIOBUS MJIsi HW3MEHEHHS
AKCIO3ULMOHHON /1036l PEHTTEHOBCKOI'O M raMMa-U3Jy4eHUW B PEHTTE€HaX, MO3TOMY
JOIyCKaeTcs MPUMEHEHNUE PEHTI€HA KaK €UHULbI JO3bI ISl U3ITy4YEeHUN

C nHepruenm kBaHTOB 10 " = 3 MbnB. Jlo kakoil mpenenbHOM JIMHBI BOJHBI
PEHTI€HOBCKOTO U31yYEHUsI MOXKHO YHOTPEOISTh pEHTI€H?

13. PenTtrenoBckue y4u ¢ 1auHOM BOJIHBI K = 20 M UCHBITBIBAIOT KOMII-

TOHOBCKOE paccestHue noj yriioMm <p = 90. HailTu u3MeHeHne TMHBI

BOJIHBI PEHTT€HOBCKHX JIy4el IIPU pacCesHUM, a TaKKe SHEPru0 W ¢ U UM

IIyJIBC YIEKTPOHA OTAAYU.

9.6.2 IIpuMepHBIii IepeYeHb BONPOCOB /IJIsl 3AIMTHI JIA00PATOPHBIX PadoT

Cemectp 2

JIP Nel Teopus norpemnoctei. [lpocreiinme nsmepenus

1. Yrto Ha3wbIBaeTcsa u3MepeHueM GU3NIeCKON BETUUHHBI?

2. Kakoe nu3MepeHne Ha3bIBae€TCs MPSIMBIM?

3. Uto Ha3pIBaeTCs ACHCTBUTEIIHHBIM 3HaUCHUEM (HU3UUECKON BEIIMUNHBI?

4. Yrto Ha3pIBaeTCs aOCOMIOTHOW, OTHOCUTEIIBHON MOTPEIIHOCThI0 u3MepeHus? [louemy
BO3HUKAIOT NOTPEIIHOCTH U3MEPEHUI?

5. Urto Takoe abCo0OTHAS TOTPEUTHOCTh?

6. Uto Takoe OTHOCHUTENIbHAS MTOTPEIIHOCTh?

/. YUto Takoe NOBEPUTENbHBIN HHTEPBAT?

8. Kak nmpou3BoasT OKpyTrieHHe YUCIOBOTO 3HAUYEHHUS CPEIHET0 apu(PMETHIECKOTO?

9. CkonbkO 3HaAYalMX HUQPP OCTABISIETCS B OKOHYATEIBHOM 3allMCH TMOTPEIIHOCTH
pe3yibpTaTa u3MepeHus?

10.Kaxoe u3mepeHune Ha3bIBAETCS KOCBEHHBIM?

11.Kak onpenensieTcs MOrpemHoCTh pe3yJbTaTOB KOCBEHHBIX U3MEPEHUI?

Cemectp 3

JIP No2 OmpeneneHnue AJIMHBI BOJTHBI U3MYUYEHUS Jia3epa C MOMOIIbIO TU(PaKIMOHHON
peleTKH

1. [IpuBecTn apryMeHTHI B IOJIb3Y BOJHOBOM TEOpUH CBeTa U C(HOPMYIHPOBATH
npuHiun [roiirerca. Jlate ompeneneHue SBICHUIO AUGPAKIMU U TOSCHUTH €ro ¢
MOMOIIbI0 MpuHIKNa [ Fourexca.

2. TlosscHUTH BO3MOXXHOCTB Pa3IMYHON OCBEIICHHOCTH OJIHOM M TOM JK€ TOYKH dKpaHa B
3aBUCUMOCTH OT Pa3MEPOB OTBEPCTUS M PACCTOSIHUS MEKJY UCTOUHHUKOM U DKPAHOM
(3ouB1 Openens).

3. TlosicHUTh BO3MOKHOCTh YCHWJICHWS WHTEHCUBHOCTH 3aCBETKM B JAaHHOW TOYKE
9KpaHa C TOMOIIBIO CIEIHAIBHO MOJOOPAHHOTO TMPEMATCTBUS (30HHOW TIJIACTUHKH).
3ammcarh ycinoBue MU(PPAKIIMOHHOTO MUHUMYyMa OCBEUIEHHOCTH Ha IETU U TOSICHUTH
€ro cBA3b ¢ Teopucit 30H Openens.

4. Jlate ompepaeneHne AUGPAKIMOHHOW PEMIETKH, MOCTOSIHHOW PEmIETKHM U yKa3aTh
0o0nacTh TpPUMEHEHHS IU(PPAKITMOHHBIX PEIIETOK. 3amucarh YpaBHEHUE TJIABHBIX
MaKCUMYMOB TU(PAKIMOHHON PEmETKH ¥ J1aTh OMNPEASICHUS BXOMSIIUX B HETO
MapaMeTpoB.

5. Jlatb ompenenieHre pa3peliariieil  CrnocoOHOCTH IU(PAKIUMOHHON  PEIIETKH,
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3anucarh €€ ypaBHEHHE, 1aTh ONPEEICHUE BXOJUIUX B HETO MapaMeTPOB.

6. Omnucare npuHLKI pabOTHI J1a3epa.

JIP Ne3 HMccnenoBanue CBOMCTB MOJAPU30BAHHOIO CBETA

1. Kakue cBeTOBBIE JIydd Ha3bIBAIOT: a) €CTECTBEHHBIMH; O) MOJISPU30BAHHBIMU; B)
YaCTHUYHO MOJIIPU30BAHHBIMU? T) IUIOCKO-TIOJSPU30BAHHBIMH; J) JJUTUOTHYECKH
MOJIAPU30BAHHBIMU; B) MOJISIPU30BAHHBIMU 110 KPYTy?

2. Kakyro BenM4MHY Ha3bIBalOT CTENEHbIO MOJISIPU3ALMU CBETOBOro Jy4ya? Yemy paBHa
CTEIEHb MOJSPU3AIUU: a) ECTECTBEHHOTO Jy4a; 0) MI0CKO-TOISIPU30BaHHOTO JTyya?

3. Kakoit npubop Ha3bIBaeTCs MOJISIPU3ATOPOM, aHATU3ATOPOM?

4. M3o0pa3ute pacnoyioKeHUE JIydei B cllydae MOJY4YEHUsS IUIOCKO-TIOISIPU30BAHHOTO
CBETa IMpHU OTpPaXEHUH OT audiekTpuka. Kakoll u3 nyueil B 3Toil cxeme: a)
€CTECTBEHHBIH; 0) YaCTUYHO MOJSPU30BAHHBIN; B) TNIOCKO-TIOJISIPU30BAHHBIN ?

5. Chopmynupyiite 3akoH bprocrepa. Ilpy kakoM COOTHOIIEHHM YTJIOB TaJACHUS U
OpeJIOMJICHHSI CBETOBOTO Jyya HaONIOJaeTcss TMOJHAs TMOJIApU3alMs CBeTa IpHU
OTpaXeHUU OT JUAIEKTpUKa?

6. B uem 3axnrouaercs siBlieHHWE ABOMHOIO JYYENPETOMIICHUS U KaK OHO OObsICHSIETCS?
Kaxkoe HanpapieHue B KpUcTasie Ha3bIBa€TCs ONTUYECKON OChIO?

7. Chopmynupyiite 3akoH Mairoca.

8.
0.6.3 TunoBble CUTYaMOHHBIE 3aa4U [IJIsl MPOBEdEHUs] TEKyIIero KOHTPOJIs
1. Bepronér Ingenuity 19 anpens 2021 roga coBepiumi cBOil epBbIii TECTOBBIIM

noJ€T Ha Mapce, OJHSBIIUCH HA BBICOTY 3 METPa, 3aBUC HaJ TOBEPXHOCTHIO MPHU

MepHO Ha 30 ceKyH]I, MOCIe Yero YCIENTHO OMYyCTHIICS 0OpaTHO Ha MOBEPXHOCTh

TUTAHETHI.

PaccuuTaiiTe BO CKOJIBKO pa3 OTIUYAETCA YIIIOBasi CKOPOCTh BpallleHHs BUHTA BepToJieTa

B atmocdepe Mapca, npu KOTOPOM OH MAPUT, OT YIIOBOM CKOPOCTH, MPU KOTOPOW

napeHue BepToJieTa JOCTUraeTcs B arMochepe 3eMilu.

2. 13 anpens 2029 rona okoa03eMHbBIN actepous Anoduc nruameTpoM okojo 330

M MPOJIETUT Ha paccTosTHUM 0K0JI0 31 900 kM OT moBepxXHOCTHU HatieH rmaaneTsl. Ho

€CTh BEPOSATHOCTH, YTO Anoduc, MPUOTH3UBIINCH K 3eMIle, MOKET TPOCKOUYHTH Yepe3

TaK Ha3bIBAEMYIO «3aMOYHYIO CKBRXXHHY» - OUY€Hb HEOOJBIIIYI0 00JIaCTh OKOJIO3EM

HOT'O MPOCTPAHCTBA, B KOTOPOM OJarofapsi rpaBUTAIUU TUTAHETHI, OpOUTA acTepouaa

MOXET U3MEHUTHCS TaK, YTO CIIENIaB OYEPETHON KPYT, OH MOXKET YJApUTh 0 3emiie

B 2036-M (Tak ke, 13 ampens), Win BO BpeMsl OJHOTO M3 MOCIEIYIOUUX IMUKINYECKUX

COJIMDKEHUH ¢ HAIIeH IIaHeTOM.

[Ipennoxure BapuaHThl PEAOTBPAILEHHS YTPO3bl CTOJIKHOBEHHUS acTEpOUIa ¢ 3eMIIel U

nanTe ux pu3nIeckoe 000CHOBaHUE.

9.6.4 KoHTpOJIbHBIE BONPOCHI NMPOMEKYTOYHON aTTeCTAIlMU [0 UTOraM OCBOEHUS

AUCHUTTHHBI

2-i cemecTp

IlepevyeHb BONPOCOB K IK3aMEHY:

Mexanuka

1 OcHOBHbIE TOHSTHS KHHEMAaTHUKU TOCTYMATEeIbHOTO JIBMOKEHUSI:  CKOPOCTD,

YCKOpEHUE, TPACKTOPHUs, MyTh, LIEHTP Macc. CUCTEMbI KOOPAUHAT.

2. BpamarensHoe aBmxkeHue. LleHTpocTpeMuTenbHOE (HOpPMalbHOE) YCKOpPEHHE,
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YIJ0Basi CKOPOCTh, YIIIOBOE YCKOPEHUE, PAANYC KPUBU3HBI.
3. Jlunamuka. MartepuanbHas Touka. Cuna. Macca. Umnynsc. MHepiaibHble CHCTEMBL
orcuéra. 3akoHbl HproTOHA.

4. 1l-o#i 3akoHn HeroTOHA. 3aKOH COXpaHEHUS UMITYJIbCA.

5. PeakTuBHOE NBUKEHUE. Y PaBHEHUE JABM)KECHUS Tella C IEPEMEHHON MacCOM.

6. bnuszko- u nmanpHOmeWcTBytOME Ccwibl. Cuiabl TpeHus. Cuiabl ynpyrocTu. 3akoH
BCEMHUPHOTO TATOTECHHUS.

7. KocMHuueckue CKOpOCTH.

8. Paborta. KuneTmueckas M MOTEHIMAaIbHAs SHEPTrUU. 3aKOH COXPAHEHUS MeXa-
HUYECKON SHEPTUMU.

9. llentpanbHbiii yaap.

10.OcHOBHOM 3aKOH JMHAMHKa BpaIIaTeIbHOTO IBMKCHHA. MOMEHT cuiibl. MOMEHT
uMiyJsibca. MomeHnt unepunu. Teopema [ronrenca-llreinepa.

11. KuneTuueckasi 3Heprusi Bpalllalolerocs Tena.

12. 3axoH coXpaHEeHUs MOMEHTa UMITyJIbca. | upockor.

13.T"apMoHmMUecKre KoieOaHUs M UX MapaMeTphl. YpaBHEHUS KOJICOaHHH MPY>KHHHOTO,
MaTeMaTUIECKOTO U (PU3HMUECKOTO MasSTHUKOB.

14. CoOcTBeHHbBIE U BBIHYKJEHHBIE KoJieOaHusl. 3aTyxatouiue konedanus. Pesonanc.

15. [Tpuanun - otHOcuTenbHOCTH [amumes. [locTymarel crenuaabHOW TEOPUH OTHO-
CUTEJIbHOCTH.

16.1IpeoOpazoBanust JlopeHna. OTHOCUTENBHOCTh PACCTOSSHUH UM MPOMEXKYTKOB
BpEMEHH.

17. CBsA3b Macchl U SHEPTUH.

TepMonnHamuka

18. Mzonporecchl. 3aKOHBI UEaTBHBIX Ta30B

19. MonekynsapHO-KUHETHYECKasi Teopusi (OCHOBHBIE TIOJOXKEHUs). 3aKOoH ABOTalI-po.
Ypasuenue Kianeiipona-Knaysuyca.

20.Pacnpeneneaue MakcBemna MolieKydl 1o ckopocTsiM.  CpemHsii  CKOPOCTb.
Cpennsisi KBapaTUYHasi CKOPOCTb.

21.bapomeTpuueckas ¢opmyna. Pacnipenenenne bonpimana.

22. ludbdysus. Buyrpennee tpenue. TemaonpoBOAHOCTh. YpaBHEHHUS MJisi ONMUCAHUSA
ATUX MPOIIECCOB.

23. TermmoémkocTh u e€ Buabl. @opmyna Maiiepa.

24.1lepBoe Ha4aIO TEPMOJTUHAMUKH.

25. Annabatuueckuit npormecc. @opmyna [lyaccona. Pabora B n30- u aguabaTHUeCKuX
IpoLeccax.

26. MonekynsapHO-KMHETHYeCKas: TeopHsl Terao€MKocTu. CTeneH! cBOOO/IBI.
27.Kpyroseie niporiecchl. [ukn KapHo.

28.Cratuctrueckuii cMbica 3HTpornn. @opmyna Kinaysmyca.

29.Btopoe Hauano TepMOIMHAMHUKH.

30. Peanbubie Ta3sl. U3otepmer DHaproca. YpaBaenue Ban-nep-Baanbca.

31.2ddext xxoynsa-Tomcona. CkmKkeHHE Ta30B.

32. Kuakoctu. [ToBepxHoctHoe HaTsmkeHHne. Dopmyma Jlamaca.

33.CrtpoeHne TBEPABIX Tell. DHEPTUsl MOJIEKYJI ra3a, >KUJKOCTH U TBEPIAOTO Tea.
DJIEKTPOMArHeTU3M
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3akoH Kynona.

Hanpsi>keHHOCTB 3JIEKTPUYECKOTO MOJIS.

DnekTpudeckoe nosie. HanpspkeHHOCTH 1o,

[IpuHUIMN CyNepno3uIuU SAEKTPUUECCKUX TOJICH.

[Torox HanpsxenHoctn. Teopema Octporpaiackoro—Iaycca st 3JI€KTPOCTATH-
YECKOI0 MOJIsi B BAKyyMe.

6. Pabora, coBepiaemas CHJIaMH AJIEKTPOCTATUUECKOTO TMOJIsI IPU MEPEMEIIEHUN B HEM
AIEKTPUUYECKOTO 3apsi/a.

7. TloTeHuMa 3IEKTPOCTATUUECKOTO TOJIS.

8. Ilpumepsl npumenenus teopeMbl Octporpaackoro—Iaycca K pacueTy 3JIEeKTpo-
CTAaTUYECKUX TOJIEH B BaKyyMe.

9. JumnonbHbIE MOMEHTHI MOJICKYJI TUDJIEKTPUKA.

10. Tonstpuzanust UIIEKTPUKOB.

11. Teopema Octporpaackoro—I'aycca . AJjist 2IeKTPOCTaTUUECKOTO TOJIS B CpeJIe.

12. YcnoBusi s SAEKTPOCTATUYECKOTO TMOJIsi HAa TPAHUIIE paszziesia MU30TPOIHBIX [U-
AIEKTPUUYECKUX CPE/I.

13. TIpoBOAHUKY B 3JEKTPOCTATUYECKOM TOJIE.

14. DneKTpOEeMKOCTh YEAUHEHHOTO MPOBOHUKA.

15. B3aumuas eMkocTh. KoHI@HCATOPBI.

16. DHeprus 3apsKEHHOTO MPOBOIHUKA U JICKTPUICCKOTO MOJIS.

17. TlonsiTue 00 AINEKTPUIECKOM TOKE.

18. Cuna u IOTHOCTH TOKA.

19. OcHOBBI KJTACCUYECKON ANEKTPOHHOM TEOPUU AIIEKTPOIPOBOJHOCTH METAIIIOB.

20. CTOpOHHUE CHIIBI.

21. 3akonbl OMa u J[xoyns—Jlenna.

22. IlpaBwia Kupxroda.

23. 3axonbl AnekTponaun3a Papanes, DNEKTPOIUTHUECKAS TUCCOLIUAIIHS.

24. ATOMHOCTB 3JISKTPHUECKUX 3aPsJIOB.

25. DIeKTpOoIUTHYECKas POBOIUMOCTD KUIKOCTEH.

26. DIIEKTPONPOBOTHOCTD I'a30B.

27. TloHsiTHE O Pa3IMYHBIX TUIIAX TA30BOTO pa3psijaa.

28. HekoTophle cBeNICHHS O IIa3Me.

29. Maruautnas nanykuus. Cuna JlopeHna.

30. 3akon Ammepa.

31. 3akon buo—Casapa—1Jlamnaca.

32. Hekoropsle mpocTeiime mpuMepbl MAarHUTHBIX TIOJIEH B BaKyyMe.

33. MarauTHoe B3aMMO/ICHCTBHE MPOBOIHUKOB ¢ TOKaMu. KOHTYp ¢ TOKOM B MarHUTHOM
oJie.

34. 3aK0H MOTHOTO TOKA /I MATHUTHOTO TIOJISI B BaKyyMe.

35. Marnutssiii motok. Teopema OcTtporpaackoro—I aycca 11t MArHUTHOTO TIOJIA.

36. PaGoTa mepemMerieHust MPOBOJHUKA C TOKOM B IMTIOCTOSTHHOM MarHUTHOM TIOJIE.

37. JIBmxeHue 3apsSKEHHBIX YaCTHI] B IOCTOSHHOM MarHUTHOM IIOJIE.

38. sBnenne Xora.

39. YaenbHbIN 3apsaa acTuil. Macc-CrieKTpOMEeTpHS.

40. YckopuTenu 3apsHpKCHHBIX YaCTHIL.

SARE A
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41. MarauTHble MOMEHTHI 3JICKTPOHOB U aTOMOB.

42. ATOM B MarHuTHOM TIOJIE.

43. JluamarHeTUKU U MapaMarHeTUKU B MAarHUTHOM TIOJIE.

44, MarHuTHOE 10JI€ B BELIECTBE.

45, deppOMarHeTHKH.

46. YcnoBus Juisi MArHUTHOTO TOJISI HA TPAHULIE pa3/iena U30TPONHBIX cpell. MarHuTHbIe
LETH.

47. OCHOBHOM 3aKOH 3JIEKTPOMArHUTHOM MHAYKIUU.

48. SIBneHne caMOMHAYKIIUU.

49. B3zauMHas UHIYKUUS.

50. DHeprus MarHUTHOTO MOJISI B HeeppOMarHuTHOW U30TPOITHOM Cpejie.

51. 3aK0oH COXpaHEHHMsI SHEPTUH JJIsi MAarHUTHOTO TOJIsl B HepeppOMarHuTHOM cpee.

52. O0mast xapakTepucTiKa Teopuu Makcsenia.

53. IlepBoe ypaBHeHHe MakcBea.

54. Tok cmemnienus. Bropoe ypaBHenue MakcBea.

55. Tpetbe u yeTBepTOE ypaBHEeHUsT MakcBea.

56. Tlonnas cuctema ypaBHeHU MakcBeia Jjisi SJI€KTPOMarHuTHOTO TOJISI.

3-i cemecTp

IlepeyeHb BONIPOCOB K IK3aMeHY:

KosneGanust 1 BOJIHBI

["apmonunyeckue konedanus.

MexaHndeckue TapMOHUYECKUE KOJIeOaHMs.

CBoOOIHBIE TAPMOHHYECKHE KOJICOAHUSI B DJIEKTPUUYECKOM KOJIEOATeTbHOM KOHTYpE.
CrnoxeHre rapMOHUYECKUX KOJIeOaHHi.

3aryxaroniue KoyieOaHusl.

BrinyXJ1IeHHbIE MEXaHHUECKHE KOJIeOaHusl.

Briny>XJIeHHBIE 2JIEKTpUYECKHE KOJIeOaHusl.

[IpomonbHBIE U HONIEPEYHBIE BOJIHBI B YIIPYTOW CpEJIE.

. YpaBHeHHEe OeryIiei BOJTHBI.

10 da3zoBasi CKOPOCTh U SHEPTHSI YIIPYTUX BOJIH.

11.TTpuHImMn cynepno3uuuu BojaH. ['pynmnoBasi CKOpOCTb.

12 Nnrepdepentus BorH. CTOsIYME BOJTHBI.

13.9ddexT JJomnepa B akycTUKeE.

14.CBoiicTBa 3IEKTPOMarHuTHHIX BOJIH.

15.OHeprust 371€KTPOMAarHUTHBIX BOJIH.

16.M3nyyenune 3meKTpOMarHUTHBIX BOJIH.

17.111kana 3MeKTpOMAarHUTHBIX BOJIH.

18.0O1paxkenne u mpeIoMIICHHWE JJIEKTPOMATHUTHBIX BOJIH HA TpaHUIE paslena ABYX
TUBJIEKTPUYECKHUX CPEI.

19.9ddexT Jlomnepa mist 3I€KTPOMArHUTHBIX BOJTH.

Onruka

20.3aK0H TPSIMOJIUHEHHOTO PACIpPOCTPaHEHUS CBETA. 3aKOH HE3aBUCUMOCTH CBETOBBIX
nydei. 3aKOoH OTpPaKeHHsI CBETa. 3aKOH IMPEJIOMIICHHS CBeTa. 3aKOH OOpaTUMOCTHU
CBEeTOBBIX Jiyuei. [lokazarens npenomienus. [lonHoe BHyTpeHHEE OTpaKEHHUE.
21.Teopust mcTedeHUs, BOJTHOBAas TEOpHs. 3aBUCUMOCTh MEXKTY IOKa3aTeJIeM IIpe-
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JIOMJIEHHUS U CKOPOCTBIO CBETA B BELLECTBE.
22 1lpunuun @epma. OnTuyeckas AJIMHA MTYTH.
23.CxopocTth cBeTa. AcTpoHOMUYeckue HaOmoaeHust Pémepa. OnpeneneHue cKOpOCTH
ceera mno abeppauuu cBera bpemnu. Onbir ®duzo. Onbir Pyko U Puzo. Omnbit
MaiikenbcoHa.
24.CetoBol OTOK. DYHKIMSA BUIHOCTH.
25.DoTOMETpUUECKUE BETMUMHBI U UX CAUHUIIBI.
26.OCHOBHBIC TOHATHUSL U OmpeiesieHus] (TOMOLICHTPUUECKUNA MYyUYOK,; aCTUTMaTUYeCcKast
Pa3HOCTh; TOUYEYHOE WJIM CTUTMATHYECKOE HM300pakeHHE; NEUCTBUTEILHOE U MHUMOE
M300paXKeHUs; COMPsDKEHHbIE TOYKU;, MPOCTPAHCTBO NPEAMETOB M MPOCTPAHCTBO
U300paXkeHui).
217.1lentpupoBanHas ontudeckas cucteMa. Gokycel. dokanbHbIe TUIOCKOCTH. JIMHEITHOE
yBenudeHue. [aBHbIE TOYKM M TJaBHbIE TIOCKOCTU. Onrtuueckas cuia. dDopmyna
HproTona.
28.1lpononpHoe  yBenuueHue. YriaoBoe yBenuueHue. CBs3b MEXAYy JUHEHHBIM,
MPOJIOBHBIM U YTJIOBBIM YBEIUYEHUSIMHU.
29.Cnoxenue onTtu4yeckux cucteM. Onruyeckas CHUCTeMa CYMMAapHOW CHCTEMBI.
dopmyna KapIUHAIBHBIX TIJIOCKOCTENH CYMMapHON CHCTEMBI.
30.ITpenomnennie Ha cdepuyeckoit mnoBepxHocTu. I[lapakcuanbHbie nyun. Teopema
Jlarpanxa-I'enpmromsua.
31.JIunza. Tonkas nuH3a.
32.TlorpeurHocT ONTUYECKUX cucTeM. OnTHYeCKue TprOOpHI.
33.CBeroBasi BosiHA. VMIHTeHCUBHOCTH cBeTa. CBS3b MEXKIYy HMHTEHCHUBHOCTBHIO CBETa W
aAMIUIMTYJI0W CBETOBOW BOJIHBI.
34.Untepdepenimiss CBETOBbIX BOJH. [IpomomkurensHOCTh Ifyra BoOJdH.  Onruueckas
pazHocTh xoxaa. 3epkana Openens. bunpuzma Openens.
35.Untepdepeniuss MHOTMX BOJIH. BekropHas auarpamma. YcioBusl Ui TJABHBIX
MaKCUMYMOB U UHTEP(PEPEHIIMOHHBIX MUHIMYMOB.
36.ITpunun ['tolirenca — @penerns.
37.30oup1 @penensi. OOOCHOBaAaHME C TOYKH 3PEHUS BOJHOBOW ONTHMKH 3aKOHA TMpsi-
MOJIMHEHOTO PacipoOCTPAHEHUS CBETA.
38. ludpakums OpeHenst OT MPOCTEHIITUX TIPETPal.
39. Mudpakumst GpayHrodepa oT e 1 Ha KPyriioM OTBEPCTHUH.
40. lupakionHas pernieTka.
41. ludpakius Ha TPOCTPAHCTBEHHOM PEIIETKE.
42.Tonorpadws.
43. lucniepcus cBeta. HopManbHas v aHoManbHasi JUCTICPCUH.
44.T'pynmnoBasi CKOPOCTb.
45.Knaccuueckas 3J€KTpOHHAs TEOPUs TUCTIEPCUH CBETA.
46.Tlornomenue ceeta. 3akon byrepa-JlamOepTa. 3akon bepa.
47.Paccesnue cBeta. PaccessHue B MyTHBIX cpefiax. PaneeBckoe paccesHue.
A8.Tlonspu3aiusi CBeTa MPU OTPAKCHUHM W TMPEIOMIICHHH HAa TPAHUIE pas3jienia JBYX
TUAIEKTPUUYECKUX CPE/I.
49. JIBoiiHOE JTy4enpeIOMIICHHUE.
50. MaTepdepenHtus moIsspru30BaHHOTO CBETA.
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51.UckyccTBeHHas: ONTHYECKAsi aHU30TPOIHS.

52. BpaieHnue miockocTy nossipuszanuu. 3akon buo.

53. TemoBoe uznyuenue. 3akon Kupxroda.

54.3akonsl Ctehana—boinbiimana u Buna.

55. ®opmyna Ilnanka.

KBanTtoBas duzuka

56. DoTtoapdexr, ero Buasl. Dopmyna DiiHmTelHA 171 PoTodPdexTa.

57.®oToHbI X 3Heprus u umnyisc. dpdext Komnrona.

58.OmnmiT JIeOenena. JlaBneHue cBeTa.

59. Inuna BosiHbl e bpoins.

60. [Ipunuun Heonpenenénnoctu I'eitzendepra.

61.BonnoBas ¢pynkuus u e€ pusnyeckuit cmpicin. Ypasuenue Llpeaunrepa.

62. TynHenbHbIN 3P (EKT. DNEKTPOH B MOTEHIIUATBHOMN SIME.

63.Monens aroma Tomcona. OnbiT Pezepdopna. [lnanerapuast mojenb atoma.
64.Tloctynatet  bopa. BeBojg cepuanbhoit  dopmynbl.  Dopmyna bambmepa s
CIIEKTpa BOJOPOJA.

65. CrioHTaHHOE M BBIHYXEHHOE U3inydeHue. [Ipunnun paboTel Jia3epos.

66.Buaer nmazepoB. Ilpunmun pab®oThl Trenuii-HEOHOBOTO, PYOMHOBOTO W TOJIYIIPO-
BOJIHUKOBOTO JIa3€POB.

AnepHas dbusuka.

67.EcrecTBeHHass paJMOaKTUBHOCTh M €€ 3akoHOMepHocTU. [IpaBuna cmenieHus.
VYpaBuenus anbda- u 6eta-pacnazaa. [lepuoa nomypacmnaza.

68. Peakuuu nenenus u cuntesa. Jledekt Macchl U Heprus cBsa3u. Kputuueckas macca.
69. DnemeHTapHBIC YACTHIIHI.

70. Honuzupyromniye u3IydeHus U UX XapakTepucTuku. Kocmudeckue qy4yu, UX COCTaB
U XapaKTEPUCTUKH.

9.6.5 TunoBbie pacyeTHbIE 321a41 /ISl POBEJAECHUSA POMEKYTOYHOH aTTeCTAIIUU
3agaya 1. J[Buwxkyieecss TeI0 MacCod m 1, yAapseTcs O HEMOJBUKHOE TEI0 Maccou My.
Cuuras ynap HEynpyruM M LUEHTPAJIbHBIM, HANTH, KaKasg 4acTb KHHETHUYECKOW 3HEPruu
Wil mepBoro Tena mepexoAUT MpH yAape B TEIJIO. 3ajady pelIuTh CHayala B OOIIEeM
BHUJIC, a 3aTEM PACCMOTPETH CIIyYau: a) m 1= My; 6) m 1= 9Mmy.

3agava 2. U3 opynus maccoil m 1= 5 T BbuleTaeT cHapsg maccodt my = 100 xr. Kune-
TUYECKasi SHeprus cHapsana npu Beuiere Wk2 = 7.5 MJDx. Kakyio KHHETHYECKYIO
sHepruto Wil nomnydaer opynue BCIeACTBUE OTAAUH?

3agaya 3. /Ige rupu ¢ maccamu ml=2 Kr U mpy=1 KI COEAMHEHBI HUTHIO, IEPEKUHYTOMN
gyepe3 010k Maccoit m=1 kr. Haiftu yckopeHue a, ¢ KOTOPBIM JIBHXKYTCSI THPHU, U CHJIBI
HatspkeHus T1 u Tz HUTEH, K KOTOPBIM IMOJBEIICHBI THPHU. BIIOK cunuTaTh OJHOPOIHBIM
nuckoM. TpeHuem npeHeOpeys.

3amauya 4. ['opuzonTanpHas miaaTdopma mMaccoir m = 100 kr Bpamaercss BOKpYT Bep-
TUKAJTBLHOW OCH, TPOXOSIICH uYepe3 IEHTp miaTdopMbl, ¢ dyacTtoroi n 1= 10 oO6/MuH.
Yenosek Maccoit mp = 60 Kr CTOUT IpH 3TOM Ha Kpato miaTdopmbl. C Kakoil 4acTOTOM ny
HAYHET BpamaTthcs rmiaTdopMa, eCIM YeJIOBEK Mepeiaer oT Kpas IuathopMbl K ee
ueHtpy? Cuutath maaThopmMy OJJTHOPOIHBIM JUCKOM, a YeJIOBEKAa — TOYEHUHOU MACCOM.
3agaya 5. Kakoe 4ucio MOJEKyI n COAEPKUT eAuHUIIAa 00beMa cocyaa IIpU TeMIrepaType
t=10° C u naBnenuu p = 1,33 - 10-° [Ma?
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3anaya 6. Kakoe paBineHue p HaJ0 NPUIIOKUTh, YTOOBI YIIEKUCIBIA a3 MPEeBPATUTH B
KUAKYIO yriekuciaoTy npu temmepax t 1= 31° C u tp = 50° C? Kakoii Haubonbmmii o00bem
V' maxMOXKET 3aHMMaTh Macca m = 1 Kr >kujkoul yriekucioTsl? Kakoe HaunOosbliiiee
JABJIEHUE Pmax. HACHIILIEHHOTO Mapa KUIKOW YIIIEKUCIOTHI?

9.6.6 TumoBble CHTyaUHMOHHbIC 33/a4d JJIs1 TNPOBEJICHHUA IMPOMEKYTOYHOH
aTrecTaluu

3anaya 1. OObsicHUTE, TOUEMY MpaBblii Oeper Bonru kpyT.

3amaya 2. OOBSICHUTE C TOYKH 3PEHHUS MOJEKYJISIPHO-KUHETUYECKON TEOpUU SIBICHUE
BHYTPEHHETO TPEHMSI MEXIY CIOSMHU >KMIKOCTHU (ra3a), BO3HUKAIOIIEE MPU JJAMUHAPHOM
TEUEHHH KUIKOCTH (Ta3a).

3amaya 3.Mcxons w3 npunuuna [rolireHca-®dpenenst oObACHUTE SBICHHE PpaCCESHUS
cBeTa B MyTHOM cpezie (IbIM, TyMaH ...).

3amaua 4. B bepMyackoMm TpeyrojibHHUKe ObUT OOHApY>KeH Kopadib 06€3 BUIUMBIX IO-
BpEXJIeHUW, HO Oe3 sKumaxa. b0 BUIHO, YTO SKUMAXK MOKUHYJI KOpadiib B CIICIIKE.
BbiiBHHBTE TUNIOTE3Y O MPUYMHE AAHHOTO CTPAHHOTO COOBITHSI C TOUYKM 3PEHHUS KauKU
KOpaOJisi Ha BOJIHAX.

10 Meronuueckue PpeKOMEHAAUMH A O0yYAIOIMXCH 10 OCBOCHHMIO [IHC-

IHUTLTAHBI

Nzydenne aucuurinHbl «DU3KMKa» OpraHU3yeTCs B BHJE JICKIHHA, MPAKTHUECKHX
3aHATUH, 1a0OpaTOPHBIX PabOT M CaMOCTOSITENbHOW padoThL. [IPOMOIKUTENTLHOCTH
W3yYeHUs] TUCIUIUIMHBI — JIBa CEMeCTpa. YPOBEHb M KaueCTBO 3HAHWMN OOYyYarOIIUXCS
OILIEHWBAOTCS 110 PE3YJIbTaTaM BXOJIHOTO KOHTPOJISA, TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
¥ TIPOMEXKYTOYHON aTTECTAIUU IO UTOTaM OCBOCHHSI TUCIUIUIMHEI B BUJIE 9K3aMEHOB BO
2-M U 3-M Ky.

Jlekyus - ocHOBHast (popmMa CHCTEMATHYECKOTO, IOCIICOBATEIHLHOTO YCTHOTO W3-
JOXeHUsT ydeOHoro wmarepuana. UTeHHWe JIeKIHid, Kak TMPaBWIO, OCYIIECTBISETCS
HanOosiee TPO(HECCHOHATHFHO TOATOTOBICHHBIMU TIPENOIaBaTeIsIMU  YHUBEPCHTETA.
OCHOBHBIMH 3a/1a4aMU JICKITHA SBIISTFOTCS:

- 03HAKOMJICHHE O0YYaIONIUXCS C IESIMU, 3a/Ja9aMH U CTPYKTYPOH M3ydaeMOu JHC
IIUTUTAHBI, €€ MECTOM B CHCTEME HAyK M CBSI35IMU C IPYTUMH TUCITUTUINHAMHU;

- W3JI0)KEHHE KOMIUIEKCA OCHOBHBIX HAy4YHBIX IOHATHH, 3aKOHOB, METOIOB, TPUH
IIUTIOB JTAHHOW JUCIUTUTHHBL;

JIekIMu MOTHBHUPYIOT OOYYaIOLIErocss Ha CaMOCTOATEIbHBIM IOUCK U H3YYECHHE
Hay4YHOH M CIIEHUAIbHOM JUTEpaTypbl U APYTUX HMCTOYHHKOB IO T€MaM JIUCIUIUINHBL,
OpPUEHTHUPYIOT Ha BBISBICHHE, (DOPMYIMPOBAHUE U UCCIIEI0OBaHIE HanboJee aKTyaaIbHbIX
BOIIPOCOB U TIpoOJieM (PU3MUKH. 3HAYMMBIM (PAKTOPOM MOJHOIEHHON M TIOJOTBOPHOM
paboThl 0Oydarolerocss Ha JIGKIIUH SIBISETCS KyJIbTypa BeleHus KoHcmekTa. Ciyias
JCKIUI0, HEOOXOAMMO HAYUYUTHCS BBIACHATH U (PUKCUPOBATH €€ KIIOYEBHIE MOMEHTHI,
3anuchiBasi UX 0oJjiee YETKO W BBIAETAS KaKMM-THOO CIOCOOOM M3 OOIIEro TEKCTa.
Kpome Toro, HeoOXOAMMO HAy4yUThCS JelaTh MOHATHBIE JJs OO0ydaromerocs
COKpAIlleHUs] TpPHU 3alKCU TEKCTa JIGKIIMM U CTPEMHUTHCS OCBOMUTH OBICTPYIO MaHEpPy
nUChMa U pyOpUKAINIO MaTepuaia.

HpCleull€CKM€ 3arAmusd 1o AUCHHUIIINHC «Dusuka» MIpOBOIAATCA B COOTBCTCTBHUHU C

y‘-Ie6HO-TeMaTI/I‘-IeCKI/IM IUIAaHOM II0 OTACJIBbHBIM I'PYIIIIaM. ueJIL MMPAKTHYCCKUX 3aHATHI
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— 3aKpEenuTh TEOPETHYECKHE 3HAHWSA, IOJIYYEHHBIE CTyJACHTAaMU Ha JIEKIMSIX U B
pe3yJIbTaTe CaMOCTOSATEIBHOTO U3yUEHUsI COOTBETCTBYIOIIUX Pa3IeI0B PEKOMEHYEMOU
JUTEPATypbl, a TakKe MNPUOOPECTH HayaldbHbIE MPAKTUYECKUE HABBIKM aHaJId3a

HaOFOTaeMBIX (PU3HUYECKUX SBIICHUN.

Tembl MpakTHUECKKUX 3aHATHI 3apaHee COOOMIAIOTC 00YUYaIONTUMCS IS TOTO, YTOOBI
OHHM HWMEIIM BO3MOXHOCTh TIOJTOTOBUTHCA M MPOpabOTaTh COOTBETCTBYIOIIHE
TEOPETUYECKHUE BOIPOCH JUCIUIUIMHBL. B Hadajme KakI0TO MPAKTUYCCKOTO 3aHATHS
MpernoaaBaTeb KPaTKO JOBOJUT A0 O0yUYaIOUIUXCs IIeNb U 3a7a4d 3aHATHS U cOoo0IIaeT
00y4JaroIMMCsl OCHOBHBIE 3aKOHBI HEOOXOIUMBIE JJIS PEIICHUS 3a7a4 Ha 3aHS THH.

B pamMkax mpakTH4YeCKOTO 3aHATHS OOydYaroIIMecs pemarT 3aJadyd W pa3Oouparor
NPAKTHYCCKUE 3a/1aud CaMOCTOSITCIIBHO MJIM TPHU MOMOINM TpernoaaBatens. IIpernona-
BaTeIb BBICTYNMAeT B POJM KOHCYJIBTaHTA, OCYIICCTBIIICT KOHTPOJIb IOJYYCHHBIX
00yJaIoUMMHUCS Pe3yIbTaTOB.

B paMkax mpakTHUeCKOro 3aHSTHS MOTYT OBITH NMPOBEACHBI: CIyIIAHUEC W O0CYX-
JICHUE JIOKJIAJIOB, YCTHBIM OMPOC, TECTUPOBAHHUE.

OtcyTcTBHE 00YYArOIIMXCS Ha 3aHATUSAX WM MX HEAKTHBHOE yJacTHE Ha HUX MOXKET
OBITh KOMIICHCHPOBAHO CAMOCTOSITEIILHBIM BBIITOJIHCHUEM JIOMIOJIHUTEIBHBIX 3aIaHAH |
NpeJICTaBJICHUEM WX Ha MPOBEPKY MPEIogaBaTeIro.

JlabopamopHvle pabomei TIPU3BaHBI Pa3BUTh HABBIKA DKCIEPUMEHTAIBHOU (HH3H-
YECKOM JeATEIBbHOCTH OOYYArOIIMXCSA, a TakKKe 3aKpelnuTh (U3UYECKUEC 3HAHUS
ONMBITHBIM TyTEM. B mpoliecce 1abopaTOpHBIX padOT CTYICHTHI MPOBOJAT CaMOCTOS-
TEJIHHOE O3HAKOMIICHHE C TEOPUEH, JIexKallell B OCHOBE M3y4aeMoOro SIBICHUS UCTIOIb3Ys
MeTonuyeckue rmocobus. Ha 3ansTusx mabopatopHble pabOThl MPOBOAATCS B
NPUCYTCTBUU TMPEMNOJIaBaTessi, KOHTPOJIUPYIOIIETO MPOIeCC MX NPOBENEHUS U KOH-
cyapTUpyOIero cryaeHToB. [lo pe3ynbratam mpoBeieHHs paldOT CTyACHTaMU
oopmIsieTcss OTUET U MPOBOJAUTCS €ro 3amura. B mporecce 3ammuThl 0T4ETa MO Jia-
O6opaTopHOi paboTe mpernogaBaTeb IPOBEPsET 3HAHNE OCHOBHBIX 3aKOHOB, Ha KOTOPBIX
O0asupyercs wu3ydyaeMoe SBICHHE, a TaKKe TMPAaBUIBHOCTh U CaAMOCTOATEIBbHOCTh
HalucaHue OTu€eTa.

Henvto camocmosmenvroli pabomsi OOyYAOMIMXCA TMPU H3YUYEHUU HACTOSIEH
y4eOHOW AUCIUIINHBI SBISICTCS BbIpaOOTKA MMM HaBBIKOB pabOThI ¢ HAydyHOUW U
y4eOHOU JUTEPATypPOH, a TaKKe PA3BUTHE Y OOYYAIONTUXCSl YCTOMYHUBBIX CIIOCOOHOCTEH
K CaMOCTOSITEIIbHOMY U3YYCHHIO U 00pabOTKe MOTy4YeHHOU HH(O pMAITHIH.

B mpomecce camoctosiTenpbHOW pabOThl OOydYalOMUKACA OJDKEH BOCIPHHHMATH,
OCMBICTIBATh M YIIyOJATh MOJIydaeMyro HHGOPMAIIHNIO, peiaTh MPaAKTUYECKHUE 3a/1a9H,
MOATOTABIMBATh JIOKJIAJbl, BBHITIONHATH JOMAIHWE 3aJlaHus, OBIIaJeBaTh mpodec-
CHUOHAJILHO HEO0OXOIMMBIMHU HABBIKAMH. CamocrosiTenbHas pabora
oOydaromierocsiBecbMa MHOT000pa3Ha U cojepkarenbHa. OHa BKITIOYACT CICAYIONTUE
BUJIBI 3aHSATHN: - CaMOCTOSITENBHBIM TOM0O0p, M3y4YeHHE, KOHCIEKTUPOBAHWE, aHAJM3
y4e0HO-METOIUYECKON W HAYYHOU JIMTEPATYPhl, MIEPUOIUUECKUX HAYUHBIX W3JIaHUH, -
WHIUBUyallbHAas TBOpUYECKas paboTa MO OCMBICIEHUI0 coOpaHHON wuH(OpMaIuy,
MIPOBEJICHUIO CPABHUTEIHHOTO aHAIN3a U CHHTE3a MAaTePUAJIOB, TIOJYYCHHBIX U3 Pa3HBIX
MCTOYHHUKOB, HHTEPIIPETAIINN HHPOPMAIINH, BHITOJTHEHUE TOMAITHUX 33/1aHUI;

- 3aBEpIIAIOIIUI TAll CAMOCTOSITEILHOW padOTHI - MOJATOTOBKA K CAa4e dK3aMEeHa 10
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TUCLUIUIMHE, MpeAroaratonias HHTErpauyio U CUCTEMATHU3aIMI0 BCEX OJTYYEHHbBIX
IIPU U3yYE€HUU Y4eOHON AUCIUIUIMHBI 3HAHUM.

[To TlomoxeHuio O caMOCTOSITEIbHOM padoTe CTYIEHTOB YHHUBEPCUTETa CO-
Jep’)KaHue BHEAyAUTOPHOM CaMOCTOSITEIbHOM paldoThl AJIA W3Y4YEHUS AUCUHUILIIMHBI
«Pu3nKa» MOXET ObITh PEKOMEHJOBAHO B COOTBETCTBHM CO CIEAYIOIIMMHU €€ BUIAAMH,
pa3fe’IeHHbIMHU 110 LIEJIEBOMY MPU3HAKY:

a) IS OBJIaJICHUS 3HAHHUSIMH:
- yTeHUe TeKCTa (YuyeOHHKa, IEPBOMCTOYHUKA, JOTOJHUTEIIBHON JIUTEPATYPhl);
- COCTaBJICHHE TUIAHA TEKCTA,
- KOHCIIEKTUPOBAHHE TEKCTA;
- paboTa co CIIOBapsIMU U CIIPABOYHUKAMH;
- paboTa C 3JIEKTPOHHBIMM HMH(POPMALMOHHBIMU pecypcaMu U HH(POpPMALMOHHOU Te-
JEKOMMYHUKallMOHHOM ceTn VIHTepHeT u Ap.;
0) U1 3aKpETUICHHS] M CUCTEMAaTU3alluy 3HAHUM:
- paboTa C KOHCIIEKTOM JIeKIIuU (00paboTka TeKcTa);
-pabota Haj ydeOHbIM MarepuanioM (yuyeOHUKA, NMEPBOUCTOYHHKA, JIOMOJHUTEIHHOU
JUTEPATYphI);
- COCTaBJICHHE TJIaHA U TE3UCOB OTBETA;
- COCTaBJICHHE aJIbOOMOB, TaOJIMI], CXEM JUIsl CHCTeMATHU3alui y4eOHOro MaTepuana;
- OTBETHI Ha KOHTPOJIbHBIE BOIPOCHI;
MOJICOTOBKA TE3MCOB COOOIICHHM K BBICTYIIJICHUIO HA MPAKTHYECKOM 3aHSITHH;
- IOJrOTOBKA K C/1aye 3a4eTa u Ap.;
B) 17151 (GOPMUPOBAHUS YMEHUN U HABBIKOB:
- perieHre GU3NYECKUX 3aj1ay;
-IPOCKTUPOBAHUE M MOJACIUPOBAHUE PA3HBIX BUJOB M KOMIIOHEHTOB Ipodeccuo-
HaJIbHOU JEeSATEIbHOCTH.

B mpouecce u3yuenus aucuuiiinHbl «OHU3UKa» BaXKHO MOCTOSIHHO TOIOJIHATH U
paclupsTh CBOM 3HaHMs. M3ydeHue pEeKOMEHIIOBAHHOW JUTEpaTypbl M JIPYTHX UC-
TOYHUKOB MH(POPMAIIMH SIBJISETCS BaXKHOM COCTaBHOW YACThIO BOCIPUSTHS U YCBOCHHS
HOBBIX 3HaHMi. KpoMe Toro, HeoOXOIMMO OTMETHTH, UYTO, B ONPEEICHHOM CMBICTE,
KaueCTBCHHBIN YpOBEHb BCEH CaMOCTOATENIBHONW paOOThl 00YyJaromerocs: onpeaesercs
YPOBHEM CAMOKOHTPOJISI.

Tekymuil KOHTPOJIb 3HAHUM CTYJECHTOB OCYIIECTBIISIETCS [0 UTOTaM:
- pabOTHI Ha MPAKTUUYECKUX 3AHITHUIX,

- BBITIOJIHEHHSI ¥ 3aIIUTHI OTYETOB 10 JAOOPATOPHBIM paboTaMm,

- pPe3yJbTAaTOB PEIICHUS PACUETHBIX U CUTYallMOHHBIX 3a4a4.
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Pabouas mporpamMma JAMCLMIUIMHBI COCTaBJIeHA B COOTBETCTBUH C TpeOOBaHUSIMU
OIOC BO no cneumanbHoctd 25.05.05 «Dxcruryarauusi BO3AYLIHBIX CYAOB U
OpraHU3alus BO3AYLIHOTO JIBH)KEHUS
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