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1. IJTAHUPYEMBIE PE3YJIbTATbBI OBYUEHUS 11O JUCHUATNIVIMHE (MOAYJIK0), COOTHECEHHBIE C
INJIAHUPYEMBIMMU PE3YJIBTATAMHN OCBOEHUSA OBPA30BATEJIBHOU ITPOI'PAMMBI

1.1. Ilesu ocBOEHUSI AMCUMIJIMHBI (MOYJIs1)

Co3nanue y 0OydYaromUXCsS OCHOB MIMPOKOM TEOPETHYECKOW TOJrOTOBKM B 00MacTH (DU3MKH, MO3BOJSIONICH OyIynmM
CHeLUATCTaM OPUEHTUPOBATHCSI B TIOTOKE HAYYHOW TEXHUYECKON MH(POPMAIIMK 1 00ECIEYHBAIOIICH UM BO3MOKHOCTh UCIIOJIb30BAHHS
[pa3HO00pa3HbIX (PU3UICCKUX MPUHIUIIOB B TEX 00JIACTAX TEXHUKH, B KOTOPBIX OHH CICIUATAZHPYIOTCS.
dopmupoBaHKue y 00YYAIOIIUXCS HAYYHOTO MBIIIICHHS, MPABWILHOIO MOHMMAHUS TPAHUI] MPUMEHUMOCTH PAa3IHYHBIX (DUIHUSCKUX

[TOHSATHH,

3aKOHOB,

TeOpI/Iﬁ U  YMCHHUA OHLCHUBATHL CTCIICHb JOCTOBCPHOCTHU PE3YyJIbTATOB, IMOJYYCHHBIX C TIOMOUIBIO

KCIIEPUMEHTAIBHBIX HJIM MATEMaTHYECKHX METOLOB UCCIICIOBAHUSL.
YcBOoeHHE OCHOBHBIX (PU3MUECKHX SBJICHUH M 3aKOHOB KJIACCHUYECKOM M KBAaHTOBOW (DM3MKH, METO/I0B (PU3MUECKOTO MBIIIJICHUSL.
BrpaboTka y oOydJarommxcsi PUEMOB M HAaBHIKOB PELICHHS KOHKPETHBIX 3a1ad W3 PasHbIX 00JacTeidl (U3MKH, MOMOTaIOMIUX
00y4aromuMcst B JabHEeHIIeM perarh npoecCHoHaIbHbIE 3a/1a4u.
O3HakOMJIeHHE OOYYarOIIMXCsl ¢ COBPEMEHHOW Hay4HOW aImmaparypod W BBIPaOOTKAa y OOy4arolIMXCsS HAYalbHBIX HABBIKOB
[POBEICHHUS SKCIICPHUMEHTAIBHBIX HCCICAOBAHUN Pa3IMYHBIX (PM3NUCCKUX SIBJICHUH M OLICHKH IOTPEITHOCTH H3MEPCHUIA.

1.2 KomneTtenuuu ody4aromierocsi, popmupyembie B pe3yJbTaTe 0CBOCHHS AUCHUTLIMHBI (MOIYJIs)

OK-1:crnoco0HOCTBIO JeMOHCTPHPOBATD 3HAHUE 0a30BbIX ICHHOCTEl MHPOBOI KYJILTYPbI M TOTOBHOCTBIO OIMPAThLCSl HA HUX B
€BOEM JIMYHOCTHOM M 00IIEKY/IbTYPHOM Pa3sBHTHH, BJIa/IcHHEM KYJIbTYPOil MBIILJICHHS, CIOCOOHOCTHIO K 0000111eHNI0,

aHaJIn3y, BOCIIPUATHUIO l/l]-[(l)OpMalIl/lPI, NMOCTAHOBKE IICJIN U Bblﬁopy l'lyTeﬁ €€ JOCTHKCHUSA

3HaTh:
Yposens 1 OCHOBHBIE 3aKOHBI (PU3UKH U UX MAaTEMaTHYECKYI0 (JOPMYIHPOBKY OCHOBHBIX 3aKOHOB (DU3HKH,POITH
(6a30Bblii) MaTeMaTHYECKUX MOJIeIeH B PU3MKE, POJIb IKCIIEPUMEHTAIBLHOTO HCCIISIOBaHMs B (HU3HKE
YpoBeHb 2 |OCHOBHbIE 3aKOHBI (DU3UKH U UX MATEMATHYECKYIO (OPMYIUPOBKY OCHOBHBIX 3aKOHOB (DM3HMKH, POJIb
(TPOABMHYTHII) |MaTEMaTHUCCKUX MOJICNICH B (PU3HKE, pOIIb IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS B (PU3HKE, POJIb MATEMATHKHB
MOJICTTMPOBaHUS (PU3NUECKUX SIBICHUIH, OCHOBHBIE METO/IbI H3MEPEHHsI (PU3NUSCKUX BEIUYNH, ITATIOHBI
(hu3nUECKUX BENUYUH
YpoBenb 3  |0CHOBHBIC 3aKOHBI (DU3UKH U UX MATEMATHUECKYIO (POPMYITUPOBKY OCHOBHBIX 3aKOHOB (DH3HUKHU, POJIb
(BbICOKMII)  |MaTeMaTHYECKUX MOJENICH B (PU3HKE, POIJIb IKCIIEPUMEHTAILHOIO HCCICIOBAHUS B (PH3HKE, OCHOBHBIC
MaTeMaTHYECKHE METOIbl MOJCITUPOBAHHS (PU3MUCCKUX SIBICHHUH, OCHOBHBIE METO/IbI U3MEPEHUS (PU3NUECKUX
BEJINYNH, STAIOHBI (PU3MUECKUX BETUUNH, OCHOBHBIE METO/IBI IKCIIEPHMEHTAILHBIX UCCIIEA0BAHUH B (DH3HKE
YMmern:
Ypogens 1 UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI (DU3UKH JJIsl MOJICTUPOBaHHS OCHOBHBIX (PM3MYECKUX SIBIICHHH,
(6a30Bblii) IPOBOIUTHU3MEPEHHUS (DH3UIECKUX BEIHIHH
YpoBens 2 (hOopMHUPOBATH U AHATU3UPOBATH MOJACTH (PU3NUCCKUX SBICHUN C UCIIOIH30BAHUEM OCHOBHBIX (DU3MYCCKHUX 3aKOHOB
(MPOABHHYTHINM) [ MaTEeMaTHYECKUX METOJIOB, IIPOBOIUTH SKCIIEPHUMEHTAIbLHBIC H3MEPEHNUS (PU3NUECKUX BEJIMUYHH, IPOBOAUTH
00paboTKy pe3yIbTaToOB (PU3MUSCKUX U3MEPEHHIA
Yposeub 3  [bopMupoBaTh U aHATU3UPOBATH MOJIETH (HH3UUECKUX SBIECHHUN C UCMOIH30BAHHEM OCHOBHBIX (DU3UUECKHUX 3aKOHOB
(BbICOKMII) | MaTeMaTHYECKUX METOIOB, IPOBOIUTH TCOPETHUCCKOE UCCICIOBAHHUE ITUX MOJICIICH | MOIyYaTh UX
MpE/ICKA3aHusl, TPOBOIUTH YKCIIEPUMEHTAIbHBIC H3MEPEHHS (PU3MUECKUX BEIUYUH, IIPOBOUTH 00PAOOTKY
Pe3yabTaTOB (PU3MYCCKUX U3MEPEHHMN, OCYIICCTBIATE 0000IICHHE SKCIICPUMCHTAIBHBIX PE3yJIbTaTOB
Baanern:
Yposens 1 MaTeMaTHYECKMMHU METO/IaMH PELICHHs OCHOBHBIX (PM3MYECKUX 3a/1a4 U METOaMU (PH3MYECKOTO IKCIIEPUMEHTa
(6a30Bblii) UCIIOJB3YEMbIX TP (PU3UUECKHUX UCCIACTOBAHUSX SBICHUN M MPOLIECCOB, OMPEACISIONINX MPUHIIUIBI PabOThI
Pa3IUYHBIX TEXHUYECKUX YCTPOMCTB
YpoBeHb 2  |MaTeMaTHYCCKUMH METOJIAMH PEIICHHUS IIMPOKOTo Kiiacca (hU3UIECKUX 337a4 U METOaMu (PU3UIECKOTO
(MPOABHHYTHIN) [FKCHIEPUMEHTA HCIIOIB3yEMBIX PU (PU3NUYECKUX MCCIIENOBAHUSX SIBICHUN M MPOLIECCOB, OMPEACISIONINX
MPUHIUIIBI Pa0OTHI Pa3INYHBIX TEXHUIECKUX YCTPOHCTB
YpoBeHb 3  |MeTOIAMU MAaTEMAaTHYECKUMH METOJAMH PEIICHHUS! OCHOBHBIX (DU3UUECKHX 33124 U METOJaMH (DU3UUECKOTrO
(BBICOKMIT) IKCIIEPUMEHTA UCTIONB3YEMBIX MPH (PUIUUECKUX UCCICIOBAHUAX PA3IMYHBIX SIBICHUN U MPOLIECCOB

OIIK-2: criocOGHOCTBIO HCNOIB30BATH 3HAHUS 0 COBPEMEHHOM (pu3nyeckoii KapTHHe MHpa U 3BoaONNH Beenennoii,
NPOCTPAHCTBEHHO-BPEMEHHBIX 3AKOHOMEPHOCTSX, CTPOEHHH BelecTBA /ISl IOHUMAHHUS OKPYKAIOLIEro MUpa u siBJIeHuii

NPUPOJBI

3HaTh:

YpoBenb 1  [ocHOBHBIE (PM3MUECKUE SIBICHUS U 3aKOHBI, OCHOBHBIE €JMHUIIBI H3MEPEHUS (PU3NYECKUX BEIHYHH,

(0a30BbIii) (hyHIaMEHTAIbHBIC TIOHATHS U TEOPUH KJIIACCHUYSCKON U COBPEMEHHOM (pr3uKm

YpoBeHb 2 |OCHOBHBIE METOJIbI M3MEPEHHS (PU3MUECKUX BEINYUH, ITAIOHBI (PU3MYECKUX BEITMUUH, B3AaMMOCBSI3b OCHOBHBIX
(MpoABUHYTHII) |PHU3HUCCKHUX MOHATHN KITACCHYECKOW U COBPEMEHHOH (PH3UKH

YpoBeHb 3 |ocHOBHBIE (pr3HMUECKHE 3aKOHBI, (PU3NIECKIE BEMTUINHBI M KOHCTAHTHI, UX ONPEIEICHUE, CMBICI U €JMHUIIBI NX

(BbICOKHMIi)  |M3MepeHMil, pyHIaMeHTaNbHbIE (PU3NYECKHE OHITUS U TEOPHH KITACCHYECKOW M COBPEMEHHON (HU3HUKU

YMern:




YpoBenb 1  |ucTIonb30BaTh 3HAHUS O COBPEMEHHOM (DM3MUECKOM KapTHHE MUPA M SBOMIOLNH BceneHHoH, MpocTpaHCTBEHHO-
(0a30BbIii) BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUH BEIECTBA JJIsl IOHUMAaHUS OKPY KAIOIETr0 MUPA U SIBICHUH MPUPOABI,
MPUMEHATH (U3MUECKNE 3aKOHBI Ul PEIICHNUS MPAKTHUECKHUX 33/1a4, UCIIOIb30BaTh OCHOBHBIC (DU3MUECKHE 3aKOHBI
1 QyHIaMeHTaNbHBIC TOHSATHS B IPO(ECCHOHATIBHON ACSTEIbHOCTH
YpoBensb 2 MCTIOJB30BaTh 3HAHUSA O COBPEMEHHON (PM3NIECKOM KapTHHE MHUpPa U 3BOIIONNHN BceneHHoi, mpoCcTpaHCTBEHHO-
(IPOABHHYTHIN) |BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUHU BEILIECTBA [l HIOHUMAHUS OKPYXKAIOIEro MUpa U SIBICHUM IPUPOBL,
IMPUMEHATH (bI/I?,I/IKO-MaTeMaTI/I‘IeCKI/Ie METOABI MJId aHaIN3a U pEIICHUA TPAKTUYCCKUX 3a/1a4, UCITOJIb30BATh
OCHOBHBIE (pu3MUECcKHe 3aKOHBI M (PyHAaMEHTAIbHbIE IOHATHS B IPO()EeCCHOHAIBHON NeITeTbHOCTH
YpoBeHb 3  |MCTIONB30BATh 3HAHUS O COBPEMEHHOM (DM3MUECKOM KapTHHE MHUPA M SBOIIOLNH BceneHHoH, MPoCTpaHCTBEHHO-
(BbICOKMII)  |BpEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHUH BEIECTBA /I IOHUMAaHUS OKPYXKAIOLIEro MUPA U SIBICHUH MPUPOBI,
MPUMEHSATH (PM3UKO-MAaTEMaTHIECKHE METOBI JUIS CO3AaHMsI HOBBIX CPEACTB H3MEPEHHMSI, METO/I0B U3MEPEHUS U
METOJIMK U3MEPEHHH, pa3paldaThiBaTh 1 MpeuIaraTh IaH NpoBeAeHUs (PU3NUECKOTO NCCIIeIOBAHMS,
(I)OpMyJ'II/IpOBaTB BBIBO/IbI, OCHUBATH COOTBECTCTBHUE BHIBOAOB IMOJTYUYCHHBIM JaHHBIM, OLICHUBATH HAYYHYIO U
MPUKIIHYI0 3HAYUMOCTh CBOCH pa3paboTKu
Baagern:
YpoBenb 1  [Meromamu pu3NKO-MaTeMaTHYECKOTO ONMUCAHUS OCHOBHBIX (DM3MUYECKUX SIBJICHUH M MIPOLIECCOB, OMPEACIIONINX
(6a3oBbIii) MPUHIUIEI pabOThI pa3IUYHBIX TEXHHUECKUX yCTPOICTB
YpoBenb 2 [MeTonaMu pU3NKO-MaTEMaTHYECKOTO ONMUCAHUS IMPOKOTO Kilacca (pU3NYECKHX SIBICHUI U MPOILIECCOB,
(MPOABMHYTHIIT) |OTPEACISIOMINX MPHUHITAITEI paOOTHI Pa3NYHBIX TEXHAYECKUX YCTPOMCTB
Ypoenb 3  |MeTomaMu PU3MKO-MaTEMAaTHYECKOTO ONMCAHUS M MOAEINPOBAHUS MIMPOKOTO Kilacca (PU3NIECKUX SBICHUN 1
(BbICOKMIi)  |mporeccoB, onpenensomuX IPUHIHITEI PA0OTHI PA3IMYHBIX TEXHHUECKUX YCTPONUCTB

OIIK-3: cnnoco0HOCTBHI0 HpﬂﬂﬁpeTaTb HOBBIC MATEMATUYCCKHE U €CTECTBCHHOHAYYHbIC 3BHAHUA, UCITOJIL3YHl COBPEMECHHBIC

o0pa3oBaTe/ibHble © HHPOPMALMOHHbIE TEXHOJIOTHH

3HaTh:

Yposens 1 OCHOBHbIC (PH3MUYECKHE SIBJICHUS U 3aKOHBI, OCHOBHBIC AUHUIIBI H3MEPCHHS (HU3NUCCKUX BEIHUYHUH,

(0a3oBbIii) (hyHIaMEeHTaNbHBIC TIOHATHS U TEOPUH KIIACCHYSCKON U COBPEMEHHOM (pr3uKH

Yposens 2 OCHOBHBIE METOBI U3MEPEHUS (PU3UIESCKUX BETHYNH, TATOHBI (PU3MUIECKUX BEIMYNH, B3AUMOCBSI3b OCHOBHBIX

(MpOABMHYTHII) |QHU3HUCCKIX MOHATHN KITACCHYECKOW U COBPEMEHHOHN (PH3UKH
Yposensb 3 OCHOBHBIE (PH3MUYECKIE 3aKOHBI, PU3MYECKIE BETMYNHBI H KOHCTAHTHI, UX ONPEIEIeHUE, CMBICI U eTUHHIIBI UX
(BBICOKHIT) U3MepeHuil, GyHIaMeHTAIbHBIC (PU3UICCKUE MTOHITHS U TCOPUH KIIACCHIECKON M COBPEMEHHOW (DU3UKH
YMerThb:

Yposens 1 MPUMEHSTH (PU3NICCKUE 3aKOHBI [T PEICHUS PAKTHYCCKUX 3a]a4, HCII0JIh30BAaTh OCHOBHBIC (DU3NUECKUEC 3aKOHBI

(0a30BbIii) 1 (HyHIaMEHTAIbHBIE TIOHATHS B IPOGECCUOHATBHON ASITEILHOCTH, TPHOOPETATh HOBBIE MATEMaTHIECKUE H
€CTECTBCHHOHAYYHBIC 3HAHU, UCTIONB3Ysl COBPEMEHHBIC 00pa30BaTeNbHEIC U HH)OPMAIIHOHHBIC TEXHOIOTHH

Yposens 2 MIPUMEHSITh (PU3UKO-MaTeMaTHIECKHE METOIbI IJIsl aHATIN3a U PEIICHHsI MPAKTUIECKUX 3a]1a4, UCII0JIb30BaTh

(MpOABMHYTHIIT) |OCHOBHBIC (PH3MUCCKUC 3aKOHBI U (PYHIaMCHTAIBHEIC TOHATHS B TPOQECCHOHATBHOMN TEATCIFHOCTH, IPHOOPETATh

HOBBIC MaTEMAaTHYECKUE M ECTECTBEHHOHAYYHbIC 3HAHUS, MCIIOJIB3Ysl COBPEMEHHbBIEC 00pa30BaTEIbHbIC U
MH(OPMAIMOHHBIE TEXHOJIOTHH

Yposensb 3 MPUMEHSTH (PU3UKO-MaTEeMAaTHICCKUE METOIBI ISl CO3JJAHHS HOBBIX CPEICTB U3MEPEHHUSI, METOI0OB H3MEPCHUS U

(BBICOKHIA) METOJIMK U3MEPCHUH, pa3padaThiBaTh U MpeIaraTh IUIaH MPOBEJACHUS (U3UUICCKOTO UCCIICAOBAHMS,
(hopMyIHpOBATH BEIBOJBI, OIICHUBATh COOTBETCTBHE BBHIBOJOB MOJYUCHHBIM JAHHBIM, OIICHUBATh HAYIHYIO U
MPUKIIAJHYIO 3HAYMMOCTb CBOCH pa3paboTKu, mpuoOpeTaTh HOBbIE MATEMATHYECKHE U €CTECTBEHHOHAYYHBIC
3HAHWS, UCIIOJIb3YsI COBpEMEHHBIE 00pa3oBaTeNIbHbIE M HHOOPMAIIMOHHBIC TEXHOJIOTUH

Baagern:

Yposens 1 METOAaMHU (PHU3UKO-MATEMATHUCCKOTO OMMCAHKS OCHOBHBIX (DH3UUCCKUX SBJICHUMN U MPOIICCCOB, OMPEICISIONIIX

(0a3oBbIii) MIPUHIIAITEI pa0O0THI Pa3IMIHBIX TEXHUIECKUX YCTPONCTB

YpoBeHb 2 MeTOAaMHU (PU3UKO-MATEMATHIECKOTO ONMMMCAHUS IIMPOKOTO Kilacca (GU3NIECKUX SIBICHHUN U IPOIECCOB,

(TPOABUHYTHIIT) |OTPEACISFOIINX MPUHITUITEI pa0OTHI Pa3IMYHBIX TEXHHYECKUX YCTPOMCTB
Yposens 3 METOAaMHU (HPHU3UKO-MATEMATHUCCKOTO ONMUCAHKS U MOACIMPOBAHUS IIUPOKOTO Kacca (GPHU3UUCCKUX SBJICHUHN U
(BBICOKMIT) MIPOIIECCOB, OMPEIEIIONINX PUHIIAITEI PAOOTHI PA3TUYHBIX TEXHIIECKUX YCTPOUCTB

1.3. Pe3yabTaThl 00y4yeHHs MO AMCUMILJIUHE (MOLYJII0)

B pe3yibTaTe ocBOeHHS AUCHHUILINHBI 00YUYAIOIMIACS 10JIKeH:

3HaTh:

(u3MUecKre OCHOBBI MEXaHHKH, 3JICKTPUYECTBA U MarHeTnsMa, (PU3UKH KoJIcOAaHWH M BOJH, KBAaHTOBOH (DM3UKH, SJIEKTPOANHAMUKH,
CTaTHYECKOH (PU3MKK U TEPMOJUHAMHUKH, aTOMHOU U siiepHON (U3UKK; QyHIaMEHTAIbHBIE TIOHSITHS, 3aKOHBI M TEOPHU KIACCHYECKOM
1 COBpEeMEHHOH (pr3uKu

YMmeThb:

HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUILIIMH B HpO(l)eCCPIOHaJ'IBHOfI ACATCIBHOCTU; TIPUMEHATH CI)I/ISI/I‘-ICCKI/IQ
3aKOHBI JJI PCHICHUS MPAKTUYCCKUX 3a/1a4; IIPOBOAUTH U3MCPCHUS, 06pa6aTI>IBaTI) U MPCACTABJIATDL PE3YJIbTAThI




Baangern:

METOaMH MaTEMaTH4eCKOro ONMUCAHUS (HU3MYECKUX SBICHUI M IPOIECCOB, ONPENEISIONMX HPUHLIUIBI pabOTHl Pa3IMYHBIX
TEXHUYECKUX YCTPOUCTB

2. MECTO JUCHUIIJIMHBI (MOJY.JI5T) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

nnculpfg?nanu HanmeHoBanue IHCUMILTHHBI KOH:L&EE?;:&?;MX
2.1 OcBanBaemMasi AMCIUILIMHA
51.5.09 [ ©uzuxa [OIIK-1; OIK-2; OIK-3
2.2 IpeamecTByONIHE THCHATIIHHBI
I I
2.3 OcpauBaemble NapajieJbHO JHCHHILITMHBI
b1.5.07 HNudopmarnka OIIK-3; OIIK-4; OIIK-5
b1.5.08 Xumust OK-1; OIIK-2; OIIK-3
B1.6.10 Maremartuka OK-1; OIIK-1; OIIK-3
b1.b.11 WmnxenepHas n komnbiorepHas rpaduka (MKID) OIIK-1; OIIK-§; TIK-19; T1K-21
b1.b.19 ITpuknannas mexanuka (IIM) OIIK-1; OIIK-2; TIK-5
2.4 Tocaenyromue AUCHUNIMHBI
b1.b.17 OO01mast 3IeKTpOTEXHUKA U AIeKTpoHHKa (033) OIIK-2; OITK-3
b1.b.21 Maremarnueckoe MoJepoBaHue cucteM 1 nporeccos (MMCII) OK-2; OK-7; OIIK-1; OIIK-3;
OIIK-8§; OIIK-10
b1.b.31 ABTOMAaTHKa, TeJleMEXaHUKa U CBS3b HA KEJIE3HOJOPOKHOM TPAHCIIOPTE OIIK-9
(ATCXAT)

3. OFBEM JJMCHUIIJIMHBI (MOAYJIs) B 3BAYUETHBIX EJIMHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
MPEMOJABATEJIEM (IO BUJIAM YUEBHBIX 3AHATHIT) U HA CAMOCTOSITEJIbHYIO PABOTY

OBYYAIOLIUXCS
3.1 O6beM AUCUMILINHBI (MOYJI51) 93ET
3.2 PacnpeneneHue akajeMH4ecKHX YacoB Mo ceMecTpaM (11s o¢o)/kypeam( 1ist 3¢0) U BUIAM y4eOHbIX 3aHATHIH
Ne cemecTpa (17151 0¢o) / kypea (11 3¢pho)
Buja 3ansarnii 1 2 3 4 5 6 7 8 9 10 HToro

vo |poa) vo |poa v [poa| vo [pojg| vo |eoa) v (eoaf vio (e vo |poa] vo |eoaf vio (et vo | e
KonTakTHas pa6ora: |20 |20 (10 |10 30 |30
Jlexyuu 8§ |8 |4 |4 12 (12
Jlabopamopnvie 8 |8 8 |8
Ipaxmuueckue 4 |4 |6 |6 10 (10
Kouncynomayuu
Hno.paboma
Koutpoib 13 (13 |9 |9 22 |22
Cam.pabora 183 (183 |89 |89 272 1272
HUTOIo 2161216 |108 {108 324 1324
3.3. ®opMBbI KOHTPOJISI H BUABI CAMOCTOSITEJIbHON PaGoThl 00y4a0Lerocst
®opmMa KOHTPOJIS Cemectp HopMmbl BpeMeHH Ha caMOCTOATEIbHYI0 padoTy 00y4alomerocs

(odo)/ Bux paboTsl Hopwmeb! Bpemenu, vac

Kypc(3go) IToaroToBKa K JIEKIUsAM 0,5 yaca Ha 1 yac ayAUTOPHBIX 3aHATUH
JK3aMeH 1,2 [MoxroToBka K MpakKTHIECKAM/ 1 gac Ha 1 9ac ayTUTOPHBIX 3aHATHI

71a00PaTOPHBIM 3aHSATHIM

3ayer 1 IToaroroBka K 3a4eTy 9 gacos (0¢0)
KypcoBoii npoekTt - BrinonHene KypcoBoro npoexTa 72 yaca
KypcoBas paGora - Brimonaenne kypcoBoit paboTsl 36 gacoB
KouTtpoabHas 1,1,2,2 BrinonHeHne KOHTPOJIBHOM PaboThI 9 yacos
pa6ora
PI'P - Beinonunenue PI'P 18 yacoB
Pedepat/acce - Brimonnenue pedepara/scce 9 yacos




4. COAEP) XAHUE JUCHUITIJIMHBI MOAYJIS), CTPYKTYPUPOBAHHOE 11O TEMAM (PA3JIEJIAM)
C YKA3AHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUWYECKHUX YACOB U BUJ10B

YUYEBHBIX 3AHATHI

Kox
3aAHATHS

HaumeHoBaHHe pa3aenoB U TeM

Bun
3aHATHA

Cemectp
/xype

K-Bo
aK.YacoB

KoMmnerenuuun

Jlutepatypa

Yacol B
HHTEPAKTHBHOM
dopme

K-Bo dopma
AK.4ACOB | 3aHATHSA

Pazpen 1. IPEJJIMET
METOAbI ®U3UKHN

1.1

®u3uKa Kak Hayka. MeToabl
(bU3NIECKOTO MCCIICOBAHUS: OIIBIT,
THIIOTE3a, SKCIICPUMEHT, TEOPHSL.
[NonsTre Guzndeckux mMopeneii.
Bakneiinire 3Tarsl HCTOPUN (HUIUKH.
Ponb ¢usuku B pazBuTHn
IUBWIN3AIUH. B3anMocBs3b husnku
U Ipyrux obnactei HAyKH U
TexHuku. KommnberotepHoe
MOJEJTMPOBAaHUE B COBPEMEHHOM
¢usuke. OOast CTPYKTYpa U 3aJa4u
Kypca obmeit ¢uzuku. Ponp
n3Mepenus B pusuke. EnquHMIBI
N3MEPEHUA U CUCTEMBI CAWHUII.
Ocuosuble equaniel CU.

Cp.

OK-1, OIIK-2,
OIIK-3

JI1.1 J11.2J11.3
JI11.4 J11.5
J12.1 J12.2
J12.5

Pazgen 2. KHHEMATHUKA
MATEPUAJIBHOU TOYKH

2.1

[TonsiThe cucremMpl oTCUETA.
Mogenu MaTepuanbHON TOUYKH U
TBepaoro Tena. BekropHoe u
KOOPAWHATHOC ONMMCAaHUEC IBUKCHU
MarepuanbHOM Touku. [IpolineHHbIN
yTh U nepemeneHue. Pannyc-
BekTop. CpeqHsisi CKOPOCTh U
cpenHee yckopeHue. MraooBeHHast
CKOpPOCTh ¥ MTHOBEHHOE YCKOPEHUE.
TaHreHnanEHOe U HOPMATBHOE
YCKOpPEHUsI MaTepuaibHON TOUYKH.
BpamarensHoe nBUXEHNE
MaTepuanbHOM Touku. BekTops! yria
TIOBOPOTA, YIJIOBOM CKOPOCTH U
YTIOBOTO YCKOpeHUs. CBsI3b MEXKITy
YTJIOBBIMU U JIMHEHHBIMU
BEITMYNHAMH.

Cp.

OK-1, OIIK-2,
OIK-3

JI1.1 J11.2J11.3
J11.4 J11.5
J12.1 J12.2
J12.5

Paznen 3.0CHOBbI IUHAMUWKN
HOCTYHATEJIBHOI'O
JABUXXEHUSA TEJIA

3.1

ITocTynarenbHOE U BpamaTreabHOe
IBrxkeHus Tena. [lepBrlii 3aKoH
Hrrotona. Ilonsarue macchl Tena.
Bropoii 3akoH Herorona. [Tonsitue
cunbl. Cnoxkenue cuin. Tperuit 3akoH
HrroTona

Jlek.

OK-1, OIIK-2,
OIIK-3

JI1.1 JI1.2J11.3
J11.4 JI1.5
J12.1 J12.2
J12.5

3.2

Cuia rpaBUTalivu, CUJia TAXKECTU U
Bec. Ympyrue cuibl. CHITBI TPEHHSL.
3aKOH BCEMHUPHOTO TATOTEHUS.
JIBI>keHme B TIOJIE TATOTCHUS 3EMITH.
KocMmuueckue ckopoctu. 3aKOHbI
Kemnnepa.

Cp.

OK-1, OIIK-2,
OIIK-3

JI1.1 JI1.2J11.3
J11.4 JI1.5
J12.1 J12.2
J12.5

Pa3zpnen 4. 3AKOHBbI
COXPAHEHMSI B MEXAHUKE

4.1

Mexanndeckas cucTemMa. 3aKoH
HU3MEHCHHUS UMITYJIbCA MEXaHUYIECCKOM
CUCTEMBI. 3aKOH COXpaHEHUS

JIek.

OK-1, OIIK-2,
OIIK-3

JI1.1 J11.2J11.3
JI11.4 JI1.5
JI2.1 J12.2




AMIYJIbCA. J12.5

4.2  [3axoH nBMKEHUS LIEHTPA MacC. Cp. 8 OK-1, OIIK-2, [JT1.1 JI1.2J11.3
PeaxtuBHOE nBMXeHNE. [[BIDKEHHE OIIK-3 1.4 J11.5
TeJI C IEPEMEHHON MaCcCOH. 2.1 J12.2
Ypasuenue Memepckoro. ®opmyna 2.5
IlnonkoBckoro. ’

4.3 Kunermueckas sHeprus. Pabora Jlek. 1 OK-1, OIIK-2, [JI11.1 J11.2J11.3
CHJIBI. 3aKOH M3MEHEHUS OIIK-3 J11.4 J11.5
KUHETUYECKOM dHEPIUu. 2.1 J12.2
KoncepBatuBHEIC U 2.5
HEKOHCEPBATHUBHBIC CHJIBI. ’

[HoTenunaneHas sHeprus. 3aKoH
COXpaHEHHMsI SHEPTUU B MEXaHHUKE.

4.4 |Ynopyroe u HEYNIPYToe COyJapeHUs. Cp. 8 OK-1, OIIK-2, |JI1.1 JI1.2J11.3
HenTpanbHsiii yaap. AGCOTIOTHO OIIK-3 1.4 J11.5
Heynpyrui yaap. AGCONOTHO 2.1 122
yupyruii yap. 2.5

4.5 N3yueHue 3aKk0HOB MOCTynareabHoro | Jlao. 4 OK-1, OIIK-2, |JI1.1 JI1.2J11.3 Pa6ora B
JBMIKEHHMS C TIOMOIIBIO MaIIUHBI OIIK-3 J11.4 J11.5 MaJIBIX
ATByna. 2.1 712.2 rpynmax

Mastauk Makcsesa. 2.5
OmnpeneneHre MOMEHTa HHEPIUU Tl ’
U TIPOBEPKA 3aKOHA COXPAHEHUS
SHEPTHH.

N3yueHue nuHaMuku
BpaIaTeIbHOTO IBUKCHUS C
nmoMoIkI0 MasTHuka ObepoOeka.

Onpenenenne yCKOpEHHs
CBOOOHOTO MAfeHHsI IPY TOMOIIH
MaTeMaTHYECKOr0 MasiTHUKA.

IIpoBepka 3aKOHOB COXpaHEHHUS
HUMITYJIbCa U SHEPTHU TIPU
COy/IapeHUH Tell.

Omnpenenenne JUHAMHYECKON
BA3KOCTH KHJIKOCTH IO METOY
Crokca.

OnpeneneHre MOy CABHUTA C
ITOMOIIBIO TIPYKUHHOTO MasTHUKA.

4.6 |/lnHamMHKa MOCTYIATEIHLHOTO Ip. 2 OK-1, OIIK-2, [J11.1 JI1.2J11.3 Ananus
JBIoKEHMS Tella. PaboTa M MOIIHOCTS. OIIK-3 1.4 J11.5 KOHKPET -
Kunernueckast 1 moTeHIHATBHAS 2.1 12.2 HBIX
SHEprHsl. 3aKOH U3MEHEHUS 1 2.5 cuTyanuii
COXpaHEHHUsI TTOJTHOM MeXaHUYeCKOU
SHEPIHUU.

4.7  |MOMEHT CHJIbI © MOMEHT UMITYJIbCa Cp. 10 OK-1, OIIK-2, []11.1 JI1.2J11.3
OTHOCHUTEJIBHO HEITOABUKHOTO OIIK-3 J11.4 J11.5
Hayaja. 3aKOH N3MEHCHHUS MOMEHTa 2.1 12.2
AMIYJIbca. 3aKOH COXPAaHCHHUS 2.5
MOMEHTA UMITyJIbca. JIBIKEHNUE B ’

TTOJIe IIEHTPAITBHBIX CHIL.

Pa3ngen 5. JMHAMUKA
BPAIIATEJIBHOI'O
JABUXEHUSA TBEPJOI'O TEJIA

5.1 Crenenu cBo6oanl. O000IIEHHBIE Cp. 9 OK-1, OIIK-2, |JI1.1 JI1.2J11.3
KoopauHaThl. Yncno crenenen OIIK-3 J11.4 J11.5
CBO6OZ[IJI TBEpAOro TCia. BpameHI/Ie 2.1 J12.2
TBEPJIOTO Tella BOKPYT HEMOIBIKHON .5

ocu. OCHOBHOI! 3aKOH IMHAMUKU
BPAIIATEILHOTO ABHKECHUS TBEPAOTO
tena. Teopema IlTetinepa. Ilnockoe
JBHIKCHHC. Kunernueckas OHEPIud
BpaIIaTeIbHOTO ABMXKEHHs. PaboTa n
MOIIIHOCTh NPH BpalaTeIbHOM




JABHKCHHH. ILtockoe JABHIKCHUC.

Paznesn 6. MEXAHUYECKHE

KOJIEBAHUS U BOJIHbI

6.1 lapmonMUeckue KoneOaHus. Cp. 11 OK-1, OIIK-2, |JI1.1 J11.2J11.3
BekropHas nquarpammMa OIIK-3 1.4 J11.5
TrapMOHUYECKOTO KOJIEeOaHMsL. 2.1 12.2
KomrutekcHast popma npezcraBieHus 2.5
konebannii. CroxxeHne KoneOanuil. ’
MateMaTHUeCKUI MasiTHUK.

[pyxunusiii MasTHUK. CBOOOJHEIE
3aTyXaromueKoaeOanus.
BriHyK1€HHBIE KOJIe0aHusI.
Pe3onanc.BosHOBBIE TPOLIECCHI.
Yrnpyrue BoJIHBI B Cpeax.
IIpononbHBIE U ONIEPEYHBIE BOTHEL.
VYpaBHeHue Oery1uei BOJIHEI.
®da3zoBas ckopocTb. BoiaHoBOE
ypaBHeHue. [IpuHimn
cyneprnosunuy. ['pynmnoBas CKOpocTb.
Crostumie BOJHBL. 3BYKOBBIE
BosHBL. D ekt Jomepa.

Paznen 7. CTATUCTHUYECKAS
OU3UKA U
TEPMOJINHAMUKA

7.1 OCHOBHBIE ITOHATHS Jlek. 1 OK-1, OIIK-2, |JI1.1 JI1.2J11.3
TEPMOJUHAMUKHU U CTaTUCTUUECKON OIIK-3 J11.4 J11.5
¢uzukn. [TepBoe Hagamo 2.1 12.2
TEPMOAMHAMUKH U H30IPOLIECCHI. 2.5
Bropoe Hauano TepMOAMHAMUKH. ’

Peanbhuble razel. ®azossle nepexonsl. [ Cp. 8 OK-1, OIIK-2, JT1.1 JI1.2J11.3

DJIEMEHTBI CTATUCTUICCKON (PU3HKH. OIIK-3 711.4 J11.5
J12.1 J12.2
J12.5

Paznen 9. JIEKTPOCTATHKA

9.1 OnexTpudecKkuii 3apsa. 3aKkoH Jlek. 1 OK-1, OIIK-2, [JI1.1 JI1.2J11.3
KynoHa. HanpsbkeHHOCTB OIIK-3 1.4 J11.5
3ekTpryeckoro nosst. [puanun 2.1 2.2
CYNEPIIO3ULINH TEKTPUIECKUX .5
nosneit. [Totok BekTOpa ’
HanpsbkeHHocTH. Teopema ["aycca.

9.2  [Pabota cHi 37EKTPUIECKOTO OIS, Cp. 8 OK-1, OIIK-2, |JI1.1 JI1.2J11.3
[ToTeHnuan 31eKTPOCTaTUYECKOTO OIIK-3 1.4 J11.5
nosist. Llupkymsitust BekTopa 2.1 2.2
HampspkeHHoCTH. Teopema o .5
UpKyISuun. CBsI3b MEXIY ’
HaNpspKEHHOCTBIO AIIEKTPHIECKOTO
T10J151 ¥ TOTEHIIUAJIOM.

9.3 [IpoBogHMK BO BHELIHEM Cp. 6 OK-1, OIIK-2, (JI1.1 JI1.2J11.3
3JIEKTPOCTATUIECKOM TIOJIE. OIIK-3 1.4 J11.5
OneKTpuYecKasi EMKOCTb. DHEPIHUs 2.1 122
3apsDKEHHOTO MPOBOJJHUKA, CUCTEMBI .5
MIPOBOAHUKOB M KOHJEHCATOPA.

OHeprus ANEeKTPUIECKOTo MOJIs.
OO0beMHas MIIOTHOCTD SHEPTHH
JIEKTPHUUECKOTO TOJISI B IUDIICKTPHUKE
U B BaKyyMe.

9.4  |DNeKTpUYECKUil TUTIONb. Cp. 8 OK-1, OIIK-2, (JI1.1 JI1.2J11.3
DNEeKTPUIECcKOe MOJIE JUTION. OIIK-3 1.4 J11.5
[onsipabie U HEeTONSIPHBIE 2.1 2.2
JvanexTpuky. onspuzanus 2.5

JUAIEKTpUKOB. Bexkrop
HOJIPU30BaHHOCTH. HampspkeHHOCTD
JIEKTPHUUECKOTO TOJISI B




IRJICKTpUKe. [Ir3IeKTpruaecKkas
npoHunaeMocts. Teopema ["ayccanmns
oJIs B TUAJIEKTpUKe. CBSI3b BEKTOPOB
SJIEKTPUYECKOTO CMELLEHHUS,
HaIPS)KCHHOCTH U
MTOJISIPU30BAHHOCTH. | paHUYHBIC
YCIIOBUS JJI1 BEKTOPOB
AIEKTPHYECKOTO CMETICHUS U

HATPSKCHHOCTH.
9.5 DneKTpocTaTUUECKOE TOJE B Ip. OK-1, OIIK-2, |JI1.1 JI1.2J11.3 Amnanus
BakyyMe. 3akoH Kynona. Teopema OIIK-3 711.4 JI1.5 KOHKpET -
laycca u ee npuMeHeHHeE. 2.1 J12.2 HBIX
IToTenuman 3;1eKTpUYECKOro MnoJs. 2.5 cuTyanuii
9.6 HUccrnenoBanme smekrpocratnaeckux| Jlab. OK-1, OIIK-2, (JI1.1 JI1.2J11.3 Pabora B
MOJICH. OIIK-3 J11.4 JI1.5 MaJlbIX
OnpezencHre OTHOIICHUS 3apsaa 2.1 J12.2 rpymmax
AJIEKTPOHA K €T0 Macce METOJIOM 2.5
Mar”HeTpoHa.
Omnpenenenne pabOTH BEIXOAa
3JIEKTPOHOB M3 METalIa.
CHsiTHE KpUBO HAMarHMYKMBaHUA U
TIETITN TUCTEPE3HCa C MOMOIIBI0
ocumwuiorpagda.
N3yuenue siBneHus B3aUMHON
HHIYKIHH.
HccnenoBanue 3aTyxaromux
KoJieOaHui B KOJeOaTeIIbHOM
KOHTYpE.
Pazpen 10. IOCTOSIHHBIN
JIEKTPUYECKH TOK
10.1 VYcaoBus cymecTBOBaHUS Jlex. OK-1, OIIK-2, |JI1.1 JI1.2J11.3
TIOCTOSTHHOTO AJIEKTPUYECKOTO TOKA. OIIK-3 J11.4 J11.5
Cuila ¥ IJIOTHOCTDH TOKA. YpaBHeHHe 2.1 J12.2
HeNnpepbIBHOCTH. 3akoH OMa [uis .5
OJIHOPOJHOIO YYacTKa IIeTH.
ONeKTPOABIKYIIAS cruila U
Hanpspbkenue. 3akoH Oma amst
HEOJIHOPOJHOTO YUaCTKa IIeTIH.
10.2  |IIpaBuna Kupxroda. [Tpumepst Cp. OK-1, OIIK-2, |JI1.1 JI1.2J11.3
pacueTa pa3BETBICHHBIX OIIK-3 711.4 J11.5
ANEKTPUYECKUX IIETICH ¢ TOMOIIBIO 2.1 J12.2
npaBui Kupxroga. Pabora u 2.5
MOIIIHOCTb TOKa. 3akoH J[>koys- ’
Jlenma.
Pazgexn 11. IOCTOSIHHOE
MAI'HUTHOE ITOJIE
11.1 MarHuTHBI MOMEHT KOHTYpa C Jlek. OK-1, OIIK-2, (JI1.1 JI1.2J11.3
TOKOM. MarHuTHas HHIYKIHSL. 3aKOH OIIK-3 1.4 J11.5
Awmriepa. 3akon buo-CaBapa — 2.1 J12.2
Jlanaca. ITone npsimoro Toka. ITone 1.5
KpyroBoro Toka. Teopema o ’
OUPKYISAIAN BEKTOPa MAaTHUTHOM
WHIYKITUH.
11.2 [Tone conenouna. Ilone Topouaa. Cp. OK-1, OIIK-2, (JI1.1 JI1.2J11.3
Marnutsslil notok. Teopema I'aycca. OIIK-3 J11.4 J11.5
Pabota mepemMernieHus MPOBOTHUKA H 2.1 J12.2
PaMKH ¢ TOKOM B MArHUTHOM II0JIC. 2.5
JlelicTBre MAarHUTHOTO TOJISl HA ’
JABKymuiics 3apsaa. Cuna Jlopenna.
11.3  |MarauTHOE 1OJIE B BEILECTBE. Cp. OK-1, OIlK-2, [J11.1 JI1.2J11.3
MarHuTHbIE MOMEHTHI aTOMOB. OIIK-3 1.4 J11.5
HamaramdeHHOCTh U HaNPsKEHHOCTH 2.1 J12.2

MarHuTHoro nosis. Teopema o




LUPKYJSIIAT BEKTOPA
HaNpsKEHHOCTU MarHUTHOTO MOJIS.
Bunbl MarseTHKoB.
®eppomarneruku. [Ipupona

J12.5

(dbeppoMarueTusma.

11.4 |IlocTosiHHOE MarHUTHOE IOJIE B IIp. 1 OK-1, OIIK-2, |JI1.1 JI1.2J11.3 Amnanms
Bakyyme. 3akonbl buo-Casapa- OIIK-3 1.4 J11.5 KOHKPET -
Jlanmaca u Ammnepa. Teopema o 2.1 J12.2 HBIX
OUPKYISLIAN U €€ TTPAMEHEHHS. 2.5 cuTyaruii
Paszgen 12.

SJIEKTPOJJUHAMUKA

12.1 |SIBneHuE 3MEKTPOMArHUTHOMN Jlek. 1 OK-1, OIIK-2, |JI1.1J11.2J11.3
WHAYKIHUU. SIBIEHUE CAMOUHAYKIIUH. OIIK-3 1.4 J11.5
Toku npu pa3MblKaHuU Lenu. ToKu 2.1 12.2
TIPY 3aMBIKaHUH TETTH. JHEPrust 2.5
MarHUTHOTO TIOJIA.

12.2  |IlepBoe ypaBHenue Maxkcpesna. Tok Cp. 10 OK-1, OIIK-2, [JI1.1 JI1.2J11.3
cMmeleHns. Bropoe ypaBHeHue OIIK-3 J11.4 J11.5
Makcgenna. Tperbe u yeTBepTOE 2.1 122
ypaBHeHus MakcBesa. [lonHas 2.5
cucTteMa ypaBHeHHH MakcBesa B ’

g depeHIHaNbHON hopme.
Paznen 13.

SJIEKTPOMATHUTHBIE
KOJIEBAHUS U1 BOJIHBI

13.1  |Onexrpuyecknii koneGaTeabHbIH Cp. 8 OK-1, OIIK-2, JI1.1 JI1.2J11.3
koHTYp. @opmyna TomcoHa. OIIK-3 711.4 J11.5
CB00OOIHBIC 3aTyXAOIUE KOICOAHNUS. 2.1 12.2
JloGpoTHOCTD KOJIe0aTeIbHOTO 2.5
KOHTypa. BeiHy>k1eHHBIE ’
JNIeKTpUUecKue Kojebanus. Merox
BEKTOPHBIX TUarpaMM. PesoHaHCHEIE
SIBJICHUS B KOJIeOaTeIbHOM KOHTYpE.

Pe3oHaHc HanpskeHUI U pE30HAHC
TOKOB.

13.2 [omyueHne 3MEeKTPOMArHUTHBIX Cp. 8 OK-1, OIIK-2, |JI1.1 JI1.2J11.3
BoJIH. IITkana 3;1eKTpOMaraMTHBIX OIIK-3 711.4 J11.5
BOJIH. M3mydeHme AUIons. 2.1 J12.2
[IpumeHeHne 31eKTPOMarHUTHBIX 2.5
BouH. [Iuddepennmansaoe ’
ypaBHEHHE 3JIEKTPOMAarHUTHOH
BOJTHBI. DHEPTHSI ANEKTPOMArHUTHBIX
BosH. Bextop YMmoBa — [oiiHTHHTA.

Pa3gen 14. HIOATOTOBKA K
3AHATUAM

14.1 IloaroroBka K JIEKIIMOHHBIM Cp. 4 OK-1, OIIK-2, |JI1.1 JI1.2J11.3
3aHATHSAMH. OIIK-3 JI1.4 J11.5

J2.1J12.2
JI2.5 M1
14.2 [MoxroToBka K 1a00pPaTOPHBIM Cp. 8 OK-1, OIIK-2, |JI1.1 JI1.2J11.3
pabotam. OIIK-3 JI1.4 J11.5
J2.1J12.2
JI2.5 M1 M3
M4

14.3 IToaroTroBka K MpakTUYECKUM Cp. 4 OK-1, OIIK-2, |JI1.1 JI1.2J11.3

3aHATHUSIM. OIIK-3 JI1.4 J11.5
J2.1J12.2
JI2.5 M1 M2

14.4 |IloaroroBKa U BBINOJHEHUE ABYX Cp. 18 OK-1, OIIK-2, |JI1.1 JI1.2J11.3

KOHTPOJIBHBIX PadoT. OIIK-3 JI1.4 J11.5
J2.1J12.2

JI2.5 M2




Pazgen 15. OIITUKA

15.1 |Cger kak 2JI€KTPOMArHUTHAs BOJIHA. Cp. OK-1, OIIK-2, |JI1.1 JI1.2J11.3
OTtpaxkeHue U NpenoMiIeHHEe OIIK-3 JI1.4 JI1.5
AJIEKTPOMArHUTHBIX BOJIH HA TPaHHIIE 2.1 712.2
pa3zena nByx cpell. ['eomerpuueckas 2.5
ontuka. [loHATHE CBETOBOTO JTyUa.
3aKOHBI TEOMETPHUYECKOM ONTHKH.

LleHTpHpOBaHHBIC ONITHYECKHE
cuctemsl. JInnzbl. Dopmyna TOHKOM
JIMH3BL.

15.2 WnTepdepeHnus crera. Jlek. OK-1, OIIK-2, [JI1.1 JI1.2J11.3
Korepentnocts. OnbiT FOHTA. OIIK-3 J11.4 J11.5
WHTtepdepeHnns B TOHKUX TICHKAX U 2.1 12.2
TUTACTHHKAX. 2.5

15.3 Hudpaxmms cBera. [TpuaImum Cp. OK-1, OIIK-2, |JI1.1 JI1.2J11.3
Ioitrenca-®penenst. Meton 30H OIIK-3 1.4 J11.5
Openens. Judpakius Openens Ha 2.1 J12.2
KPYIJIOM OTBEPCTHH M JMCKE. 2.5
Hudpaxmms Opaynrodepa Ha menn ’

1 TUPaKIIMOHHOHN pelIeTKe.

15.4 |[lonspuzanus ceera. AHANNU3 Cp. OK-1, OIIK-2, [JI1.1 J11.2J11.3
MOJISIPU30BAHHOTO cBeTa. Buabl OIIK-3 711.4 J11.5
noJsipu3aun. EcTecTBeHHBIIH CBeT. 2.1 12.2
[TomyueHne NOISIPU30BAHHOTO CBETA. 2.5
3akon bprocrepa. 3akon Marioca. ’

15.5 BzaumogeiictBue cBera ¢ Cp. OK-1, OIIK-2, JI1.1 JI1.2J11.3
BewecTBoM. Jlucnepcusi cBeTa. OIIK-3 J11.4 J11.5
OeKTpOHHAas TEOPHsI JUCTIEPCHU. 2.1 J12.2

J12.5

15.7 |Untepdepennus ceeta. Audpaxmms Ip. OK-1, OIIK-2, [JI1.1 JI1.2J11.3

cseta. [lonspusanus ceeta. OIIK-3 1.4 J11.5
J12.1 J12.2
J12.5

Paznen. 16.2JIEMEHTBI

CHELIMAJIBHOU TEOPUHA

OTHOCHUTEJBHOCTHN

16.1 [IpeobpazoBanus ["ammmes. Cp. OK-1, OIIK-2, [JI1.1 JI1.2J11.3
[IpuHIIUT OTHOCUTENBHOCTU OIIK-3 JI1.4 JI1.5
lammnes. [loctynaTel Teopun J2.1J12.2
orHocutesnsHOoCTH. [Ipeobpa3zoBanus J2.5
Jlopenma. 3akoH cloKeHus
CKOPOCTEH B pENSITUBUCTCKON
MexaHuke. Macca B HbIOTOHOBCKOU U
PENSATUBUCTCKON MEXaHHKE.

OHeprus, UMITYJIbC B
PETSITUBHCTCKON MEXaHHKE.
OcCHOBHOE ypaBHEHUE
PENSTUBUCTCKON TUHAMHKH.
Kunernueckas saeprus
PENSTUBUCTCKON YaCTHUIIBI.
Pa3znen 19. 9JIEMEHTbBI
KBAHTOBOM ®U3UKU
17.1 KBanToBas onTuka. Cp. OK-1, OIIK-2, JT1.1 JI1.2J11.3
OIIK-3 JI1.4 J11.5
J12.1 J12.2
J12.5
17.2  |9neMeHTHI KBAHTOBOI MEXaHUKH. Jlek. OK-1, OIIK-2, JI1.1 JI1.2J11.3
OIIK-3  |;11.4J11.5

JI2.1 J12.2




JI2.5
17.3  |3aKoHBI TEMIOBOTO U3TyYEHHUS. Ip. 2 2 OK-1, OIIK-2, [JT1.1 JI1.2J11.3 2 Awnanus
®otordpdext. DPpdexr Komnrona. OIIK-3 1.4 J11.5 KOHKpET -
J12.1 J12.2 HBIX
2.5 cUTyauui
Pa3pen 18. 3JIEMEHTbI
SIIEPHOU ®U3UKHU N
®U3UKU DJIIEMEHTAPHBIX
YACTUIL
18.1 |DnmemeHTHI GU3UKN aTOMHOTO A1pa U Cp. 2 9 OK-1, OIIK-2, | JI1.3JI1.4
(U3UKHU 3TIEMEHTaPHBIX YaCTHUII. OIIK-3 JI2.1J12.2
JI2.5
18.2  |3akoHbI paAMOAKTUBHOTO pacnaja. Ip. 2 2 OK-1, OIIK-2, |JI1.1 JI1.2J11.3 2 Ananms
SAnepusie peaxiuu. BzaumoneicTBus OIIK-3 JI1.4 JI1.5 KOHKDET -
3JIEMEHTaPHBIX YaCTHLI. JI2.1 J12.2 HEIX
JI2.5 CUTYyalUl
Pazgen 19. IOAI'OTOBKA K
3AHSTUSIM
19.1 IloaroroBka K JIGKIIHOHHBIM Cp. 2 2 OK-1, OIIK-2, |JI1.1 JI1.2J11.3
3aHITHSIMH. OIIK-3 JI1.4 J11.5
J2.1712.2
JI2.5
19.2 [ToaroroBka K npakTU4ECKUM Cp. 2 6 OK-1, OIIK-2, |JI1.1 JI1.2J11.3
3aHATUSIM. OIIK-3 JI1.4 JI1.5
J2.1712.2
JI2.5 M2
19.3 |IlomroToBka U BBITIOTHEHUE IBYX Cp. 2 18 OK-1, OIIK-2, |JI1.1 JI1.2J11.3
KOHTPOJIBHBIX Pa0OT. OIIK-3 JI1.4 JI1.5
J2.1J12.2
JI2.5 M2

5. ®OHJ] OLIEHOYHBIX CPEJCTB 151 IPOBEJEHNS IPOMEJKYTOUYHOMN ATTECTALIIYA OBYUYAIOIINXCS
MO JUCHMUILTAHE (MOYJIIO)

5.1. IlepeyeHb KOMIIETEHIHIi C YKa3aHUEM 3TaNoB UX (OPMHUPOBAHHUS B NIpoIiecce 0CBOEHUs 00pa30BaTEIbHOI NPOrpaMMbI

OCHOBHBIMU dTanamu  (OpPMUPOBaHHMS KOMIICTCHIMA B paMKax JUCIMIUIMHBI BBICTYIACT IOCIEIOBATEIIEHOC HW3YyYCHHE
COJIEPIKATENHHO CBA3AHHBIX MEX Ty COOO0M pa3fesioB (TeM yUeOHBIX 3aHATHIA), KOTOPhIE OTPAKEHBI B pazferne 4.

MaTpuna oleHKH pe3yJbTATOB 00y4eHHsl 0 NUCHUILINHE

OueHo4YHbIe cpeacTBa/(hopMbI KOHTPOJISI
Pa360
Kon IInanupyemble pe3yabTaThl 00y4eHHs Oruer 1o aHanE :I
KOMITETEeHI{ (moxka3aTe/u OlleHUBAHUSA Ompoc no | TecroBoe |mabGopaTop- Jlokra Kontpois- KOHKDET Ox3amen/
1074 KOMIIeTeHI[Hii) TEOPUH 3aJjaHue | HOM/TpaKT A las pabota Hbg( 3a4€eT

u4. pabore N

CUuTyauuunu
3HaeT + + +
OK-1 Ymeer + + + +
BJIajeeT + +
3HaeT 4 + +
OIIK-2 ymeer 4 R N n
BJIajeer + +
3HaeT + + +
OIIK-3 ymeer 4 R N n
BJIajieeT + +




5.2 Onucanue nokasareJieil 1 KpuTepHeB OLEHUBAHUS KOMIIETEHUMI HA Pa3IMYHbIX 3TANaX UX (POPMUPOBAHUS, ONIUCAHUE
IIKAJ OLleHMBAHHUS

KPUTEPUU ®OPMHUPOBAHUSA OHEHOK ITO TEKYIIEMY KOHTPOJIIO (OITPOC IO TEOPUN)

«OT1amyHo» (5 6auIoB) — MOMy4aloT OOydYaroIIHecs C MPaBHIBHBIM KOJHMYECTBOM OTBETOB Ha 3a/1aBacMbIC BOIPOCH — HE
MmeHee 95% ot obmero 00bpEéMa 3aJaHHBIX BOIIPOCOB.

«Xopouio» (4 6ayia) — MoIy4yaroT 00y4Jarolrecs ¢ NpaBUIbHBIM KOJMUYECTBOM OTBETOB Ha 33JaBacMble BOIIPOCH — HE MEHEe
75% ot obmrero 00pEMa 3aJaHHBIX BOITPOCOB.

«YI0BJIETBOPUTEJIBHO» (3 0Oamia) — MOMy4aloT OOydaromuecs ¢ MPaBIJIBHBIM KOJIWYECTBOM OTBETOB Ha 3a/1aBacMbIe
Borpockl — He MeHee 50% oT obmiero o0bEMa 3aJaHHBIX BOIIPOCOB.

«HeynosaerBopurebHo» (0 0aIII0B) - MOTy4at0T 00yYarONIMecst C MPABUIIEHBIM KOJIMYECTBOM OTBETOB Ha 33]]aBacMble
Bonpockl — MeHee 50% ot o0rmiero o0bpEéMa 3a1TaHHBIX BOIIPOCOB.

KPUTEPUU ®OPMUPOBAHHUA OIIEHOK IO BBIMOJHEHUIO TECTOBBIX 3AJTAHUM

«OTan4yHo» (5 6aIIOB) — MOTYyYa0T 00yYAaOIINECs ¢ MPABIIIBHBIM KOJIMYECTBOM OTBETOB Ha TecTOBbIE BOIpockl — 100 — 90%
ot o0riero 00béMa 3aIaHHBIX TECTOBBIX BOIPOCOB.

«Xopomuro» (4 6anna) — moy4aroT 00ydJaroIrecs ¢ MPaBUIILHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BOIPOCH — 89 — 70% ot
o01m1ero 00bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«YI0BJIETBOPUTEIBLHO» (3 Oaiuia) — MOMy4atoT 00ydaromuecs ¢ MPaBIIBHEIM KOIMYECTBOM OTBETOB Ha TECTOBBIC BOITPOCHI —
69 — 40% ot ob1ero 00bEMa 3a1aHHBIX TECTOBBIX BOIIPOCOB.

«HeynosaerBopurteabHo» (0 0auioB) - MOMy4arOT OOydaromIMecss C NMPAaBWIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
BOIpOCHl — MeHee 39% oT o01iero 00bémMa 3aJJaHHbIX TECTOBBIX BOIIPOCOB.

KPUTEPUU ®OPMUPOBAHUSA OLIEHOK IO 3AIIMTE JJABOPATOPHOM PABOTBI

«3auTeHo» IMOJIy4aroT 06yanOH_H/ICC5[, BBIIIOJIHUBIINE BCE (I)I/ISI/I‘-IGCKI/IC U3MEPEHUSA B COOTBETCTBUC C Tpe6OBaHI/I$IMI/I
11ab0paTOpHOM PabOThI, NPABIIBHO BBIMOIHUBIINE BCE HEOOXOAUMBIE PACUETHI IO 0OPAOOTKE PE3yJIbTATOB U3MEPEHHUIT B COOTBETCTBHUE
¢ TpcOOBaHUSAMHU JIAOOPAaTOPHON pabOThl, O(POPMHBIIKE OTYET O BBHIMOJHCHHH J1a0OpPaTOPHOW pPabOTBI B COOTBETCTBHH C
MPEABSBISCMBIMU TPEOOBAHUSMH, B KOTOPOM IIPEJCTABICHBI BCE PE3yJIbTaThl M3MEPEHUIL, ClIeaHbl BCE HEOOXOAUMBIC pacueThl 6e3
apuMeTHyeckux OmMOOK, clefaHbl 00O0OINaroNe BBIBOJBI, @ TaK)Ke I'paMOTHO oTBeTHMBHIME Ha 60% u Oojee TeOpeTHYEeCKHX
BOIPOCOB MPETOIaBaTesl 0 TEMe TAaHHOMW JIADOPaTOPHOI paboTHI.

«He3a4yTeHOo» MOMYYalOT OOYYarON[Kecs, He BBIMOJHUBIINE BCE (PM3MYECKHUE M3MEPEHHUS B COOTBETCTBUE C TPEOOBAHUSIMHU
nab0paTopHOW paboThl, MO0 HE BBHINOJHUBILKE MPAaBUIBHO BCE HEOOXOOMMBIE pacyeThl MO 00pabOTKEe Pe3yNbTaToOB W3MEPEHUH B
COOTBETCTBHE C TpeOOBaHMSAMH JabOpaTOpHOI paboTHI, OO HE OQOPMHBIINE OTYET O BBHITONHEHHWH JTa0OpPaTOpHOW pabOTHI B
COOTBETCTBHH C IPEABSIBISIEMBIMU TpeOOBaHUAMH, TNOO He oTBeTHBIIME Ha 60% 1 OoJee TEOPETUIECKUX BOIPOCOB IPEIOIaBaTells 110
TeMe JaHHOH 1abopaToOpHON PabOTEHI.

KPUTEPUHN ®OPMHUPOBAHUS ONEHOK I10 ITPEJCTABJIEHHOMY JOKJIALY

«OT1iamyHo» (5 6aywioB) — oOydarommiics MoKazan TITyOOKwe 3HAHWS MaTepHalia 10 ITOCTaBJICHHBIM BOIIPOCaM, TPaMOTHO,
JIOTUYHO €r0 M3JIaraer, CTpPyKTYPUpPOBAJ U JISTAIN3NPOBa] HHPOPMALUIO, HHPOpMaLus MpeJcTaBlieHa B 1epepadoTaHHOM BHUJIE.

«Xopomo» (4 Oamwra) — oOy4aroIIUics TBEPAO 3HACT MaTepHall, IPAMOTHO €ro M3JiaraeT, He JOIYCKaeT CYIIECTBEHHBIX
HETOYHOCTEi B OTBET Ha BOIPOCHI, MPEACTABISIET HAIVISAHBIA MaTrepuall, TOMOTAIOIIUIl CIOyIIaTeIssM 3allOMHUTh OCHOBHBIE ITyHKTBI
BBICTYIUICHHSL.

«YnoBiaerBopuTeabHo» (3 Oamia) — oOydaromuiicss IMeeT 3HaHUSI OCHOBHOT'O MaTepHaja MO IOCTaBJICHHBIM BOIpPOCaM, HO
HE YCBOMJI €ro AeTaNeH, I0IyCKaeT OTAeNIbHbIE HETOUYHOCTH.

«HeynosaerBopureabHo» (0 0autoB) — 0Oyyaromuiicst A0OIMycKaeT rpyOble OMIMOKK B OTBETE Ha MOCTABJICHHBIE BOMPOCHI,
JEMOHCTPHPYET OTCYTCTBHE HEOOXOANMOW MH(POPMAIIMN B IPE3CHTALINH.

KPUTEPUH ®OPMHUPOBAHMUS OLEHOK I10 BBITTIOJTHEHUIO CAMOCTOSATEJIBHBIX KOHTPOJIBHBIX PABOT

«OT1amaHOo» (5 6anoB) — cTaBUTCS 32 pPadOTy, BHIIOIHEHHYIO TIOJIHOCTHIO 0€3 OIHOOK M HEOYETOB.

«Xopomio» (4 Gama) — craBuTcst 32 pabOTY, BHINOJHEHHYIO ITOJHOCTHIO, HO NPH HAJIWYMHU B HEH He Oosee oxHOI HerpyOoi
OIMOKH U OIHOTO HEZo4YeTa, He 00Jiee TPEX HEI0UETOB.

«YnoBiaerBopuTeabHo» (3 Oamna) — craBUTCs 3a paboTy, eciy OOyYaroIIMICsl MPaBHIILHO BBINOIHWI HEe MeHee 2/3 Bcei
paboThI MM nomycTriI He Ooiiee oOAHOM TPy0oii OmMOKHM M ABYX HEIOYETOB, HEe OoJiee 0qHOM rpy0Ooil M omHON HErpyOoil OmmOKH, He
Oosee Tpex HErpyOBIX OMIMOOK, OJTHOM HErpyOOH OMIMOKH M IBYX HEOUYETOB.

«HeynorserBopureibHo» (0 0a/UT0B) — cTaBUTCS 3a pabOTy, €CJIM YHCIO ONMIMOOK M HEJIOYETOB IMPEBBICHIO HOPMY IS
OIIEHKH 3 WJIM TPAaBWIILHO BEITIONHEHO MeHee 2/3 Bcelt paboThI.

Buae! omrmnOok:

- rpyOble OmMOKW: HE3HAHWE OCHOBHBIX IOHATHH, NpaBWiI, (OPMYJ; HE3HAHHE NPUEMOB peuIeHUs (U3NYECKHX 3ajady;
OIIMOKH, TTOKa3bIBAIOIIIE HETPABUIILHOE IOHUMAHHUE YCIOBHS IPEIIOKESHHOTO 3a/IaHHSI.

- HerpyOble OMMOKN: HETOYHOCTH (HYOPMYJIMPOBOK, ONIPEEICHUI; HepallMOHAIBLHBIA BBIOOP X0/1a PEIICHHS.

- HEJIOYeThI: HepallMOHATIbHBIC IIPHEMBI PEIlieHNUs 3a/1a4; apU(PMETHUECKHE OLIMOKH B BBIYMCIICHUSX, €CIIM 3TH OIIHOKHU rpy0o
HE HCKa)Kal0T PEaIbHOCTD TOJyYEHHOTO Pe3yibTarTa; OT/eIbHbIC OIPENTHOCTH B ()OPMYITHPOBKE BHIBOJIOB 10 PE3YJIBTATAM PEIICHHS;
HeOpe)KHOE BBITIOJTHEHUE 3aaHHusL.




KPUTEPUU ®OPMHUPOBAHHWA OIIEHOK IO PA3BOPY KOHKPETHBIX CUTYAITAM

«OtmmyHo» (5 0amwioB) — OOyYaroOIIUiics paccMaTpWUBACT CUTYAIlMI0 HA OCHOBE IIENIOCTHOTO MOAXOAa W MPUYHHHO-
CJIEJICTBEHHBIX CBs3ed. D(P(HEKTHBHO PACIIO3HACT KITFOUYEBBIC TPOOJIEMBI H ONPEIENISICT BO3MOXKHBIC IPUIMHBI UX BO3HUKHOBCHHUSL.
«Xopomro» (4 6anna) — 00yJaroNIuiics JEMOHCTPUPYET BBHICOKYIO MMOTPEOHOCTH B JOCTIDKEHHH ycrexa. OnpeiersieT TIaBHy0
1eJTb U MOAIENH, HO HE YMEET PacCTaBIIATh PHOPHUTETHI.

«YnoBiieTBOPUTEJNBHO» (3 Oamra) — oOOyJaroImuiics HAXOOWT CBSI3M MEXOYy NaHHBIMH, HO HE CIIOCOOCH 0000maTh
pa3sHOPOIHYIO HH(OPMAITHIO U Ha eE0CHOBE MPE/IaraTh PEIICHUS MOCTABICHHBIX 3a/1a4.

«HeynoBaerBoputeabHo» (0 60autoB) — 00ydYaromuiicss He MOKET YCTAaHOBHTH IS ce0s U NPYTUX HAlpaBIICHUE U MOPSIOK
NIEWCTBHI, HEOOXOMUMBIE JUIS TOCTUXKEHUS LIEIIH.

KPUTEPUUA ®OPMUPOBAHHUSA OLIEHOK 11O UTOITOBOMY KOHTPOJIIO B PAMKAX TIPOMEXXYTOYHOM
ATTECTAIIMA B ®OPME 3K3AMEHA

K wuroroBoMy KOHTpPOJIO MOIyCKAalOTCSl OOydYaromiuecs, BBHINOJHMWBIIME W 3allUTHBIIME J1abopaTopHbIe paboTH,
NpeyCMOTPEHHbIE Y4eOHBIM IUIAHOM HampasieHus noarotoBku 23.05.04; a Ttaxke BbimonHuBHIME Oonee 60% 3amaHuil 10
camMocCTosATeNsHOU padoTe Ha 1 Kypce.

«Otanyno» (5 OamnoB) — oOydaromUiicss AEMOHCTPUPYET 3HAHHME BCEX DA3ZeioB M3Y4aeMOH IMCLUIUIMHBL COJEep)KaHHe
0a30BbIX TOHATHH M (YHIAMEHTAJIBHBIX NpOOJIEeM; YMEHHE H3JaraTh MPOTPAMMHBIA Marepuall ¢ JEeMOHCTpalueil KOHKPETHBIX
npumepoB. CBOOOAHOE BIAZCHHE MAaTEPHAIOM JOJDKHO XapaKTEepU30BaThCS JIOTMYECKOW SICHOCTBIO M UYETKMM BHACHHEM IyTed
MIPUMEHEHHUS TOJTy4YEeHHBIX 3HaHUH B MPAKTUYECKOH eATEIbHOCTH, YMEHHEM CBS3aTh MaTepHall C IPYTUMHU 00JIaCTIMHU 3HAHHUS.

«Xopomo» (4 OGamna) — oOy4aromMHCS NEMOHCTPUPYET 3HAHHSI BCEX Pa3JelioB M3ydaeMOH AWCHUIUIMHBL COJep)KaHHe
0a30BBIX MOHATHH M (QyHAAMEHTAIBHBIX NpoOJeM; MPHOOpen HEOOXOIWMBIE YMEHHS M HABBIKH, OCBOWJI BOIPOCH MPAaKTHYECKOTO
NIPUMEHEHNS TIOJyYeHHBIX 3HAHWH, HE JONMYCTHI (pakTHUECKHX OIIMOOK IIpHU OTBETE, JOCTATOYHO ITOCIEAOBATEIHFHO M JIOTMYHO
n3JaraeT TEOPeTUYEeCKUH MaTepuai, JOIMycKas JIMIIb HEe3HAUWTENbHBIE HapyLIeHHs IOCIEIOBATEIBHOCTH H3JIOKEHUS U HEKOTOpHIE
HETOYHOCTH. TakuM 00pa3oM JaHHas OLEHKA BBICTABIISETCS 32 MPABUIIbHBIN, HO HEAOCTATOYHO TOJHBIN OTBET.

«YnoBiaerBopuTeasHo» (3 Oamna) — oOydaroImuiicss IEMOHCTPUPYET 3HAHHE OCHOBHBIX Pa3/elioB IPOrpaMMBbl H3ydaeMOro
Kypca: ero 0a30BbIX MOHSATHH M (QyHIAMEHTAIbHBIX mpodieM. OgHAKO 3HAHWE OCHOBHBIX MHPOOJIEM Kypca HE MOJKPEILISIOTCS
KOHKPETHBIMH ITPAaKTHUECKUMH TPUMEPAMH, HE MOJTHOCTHIO PACKPBITA CYITHOCTh BOIIPOCOB, OTBET HEJOCTATOYHO JIOTHUCH U HE BCETAA
MOCJIE/IOBATENEH, JOMYIEHbI OUTMOKK U HETOYHOCTH.

«HeynosaerBopureabHo» (0 6ayutoB) — BBICTABISIETCSI B TOM Cilydae, KOTr/ia 00ydJaroIuiics JIeMOHCTPUPYET (parMeHTapHbIe
3HaHUS OCHOBHBIX Pa3JIENIOB MPOTrPaMMBI H3y9aeMOro Kypca: ero 6a30BBIX MOHATHH U (GyHIAMEHTAIBHBIX MPo0sieM. Y 3K3aMeHyeMoro
c11a00 BBIpaKE€Ha CIIOCOOHOCTH K CaMOCTOSATEIbHOMY aHAJIMTHUECKOMY MBIIIJICHUIO, MMEIOTCS 3aTPyTHEHUS B W3JI0KEHUH MaTepuaa,
OTCYTCTBYIOT HEOOXOJMMBbIE yMEHHS M HaBBIKM, JONYIIEHbI I'PyOble OIIMOKM M HE3HAaHWE TEPMUHOJIOTHH, OTKa3 OTBeYaTh Ha
JIOTIOTHUTEIBbHBIE BOIPOCHI, 3HAHHE KOTOPHIX HEOOXOMMO IS TTOJTYIEHHSI OIOKUTENBHOMN OIICHKH.

KPUTEPUHA ®OPMHUPOBAHHUA OIIEHOK ITO UTOTOBOMY KOHTPOJIIO B PAMKAX ITIPOMEXKYTOYHOM
ATTECTAIIMU B ®OPME 3AYETA

«3auteHo» - oOydarolmuiics JEMOHCTPUPYET 3HAHHE OCHOBHBIX pa3/eioB MPOTpaMMbl M3y4aeMOro Kypca: ero 0a3oBbIX
MOHATHH U (QyHIAMEHTAIBHBIX MPOOIEM; MPHOOpPENT HEOOXOJUMBIE YMEHUS M HaBBIKH, OCBOMJI BOIIPOCH! MPAKTHYECKOTO MPHUMEHEHUS
MOJYYEHHBIX 3HAHWHM, HE JOmycTHN (PaKTMYECKMX OIIMOOK INpH OTBETE, NOCTATOYHO II0CJIENOBATEIbHO M JIOTMYHO H3JIaraer
TEOPETHUYECKUI MaTepHal, IOMyCKasl JIMIIb HE3HAUUTEIbHbIC HAPYIIECHHS TTOCIEJ0BATEIbHOCTH U3JI0KEHNS 1 HEKOTOPbIe HETOYHOCTH.

«He3auTeHO0» - BHICTABIISICTCS B TOM CIIydae, KOTAa 00yJaromuiics AeMOHCTPHUPYET (parMeHTapHbIe 3HAHUS OCHOBHBIX
pa3zienoB NporpaMMbl H3y4aeMoro Kypca: ero 0a3oBbIX MOHSATHH U (yHIaMEHTaJIbHBIX MpoliieM. Y 9K3aMEeHyeMOoro ci1ado BhIpakeHa
CIIOCOOHOCTH K CAMOCTOSTETIPHOMY aHAJTHTHUECKOMY MBIIICHUIO, UMEIOTCS 3aTPyTHEHUS B M3JIOKEHUH MaTepraa, OTCYyTCTBYIOT
HEoOX0AMMble YMEHHS Y HaBBIKH, JOIYIEHbI IPYOble OLIMOKYM W HE3HAHNE TEPMHHOJIOIMH, OTKA3 OTBEYATh Ha JIONOJIHUTEIbHbIE
BOIIPOCHI, 3HAHUE KOTOPBIX HEOOXOANMO TSI OTYyUCHHUS TTOJIOKHUTEILHON OLIEHKH.

5.3 TunoBble KOHTPOJIbHBIE 32/IaHUs] HJIM HHbIE MAaTepHaJIbl, He00X0AUMBIe /ISl OLCHKH 3HAHUH, YMeHH i, HABBIKOB H (WJIH)
OIBITA JeATEJbHOCTH, XapAKTEPU3YIOIIMX ITANbI (HOPMHUPOBAHNSA KOMIIETEHIMIA

IHNEPEYEHBb BOITPOCOB K 9K3AMEHY B I CEMECTPE

1. Cucrema orcuera. [IpoiieHHbIi MyTh U IIepeMenieHne. Pagmyc BEKTOp, BEKTOP CKOPOCTH, BEKTOP YCKOPEHHS H CBS3b MEXKIY
HuUMH. CpenHsIsi CKOPOCTh M CpeiHee yCKOpeHne. TaHreHInabHOe ¥ HOPMalIbHOE YCKOPEHUS U MX CBSI3b CO CKOPOCTBIO.

2.  [IBmkeHHE YaCTHLBI 1O OKpPYKHOCTU. BeKTOphl yrima moBOpoTa, yriIoOBOW CKOPOCTH M YIJIOBOTO ycKopeHus. CBA3b MeEXAy
YTIOBBIMU U TUHEHHBIMU BEIMYUHAMU.

3. Ilepssiit 3akoH HetoToHa. ITonsaTie maccel. Bropoit 3akon HetoTona. Ilonstue cunsl. Crnoxenue cun. Tperuil 3akon HeroToHa.
['paHuIBI MPUMEHUMOCTH KJIACCUYECKOTO CIIOCc00a OMUCaHMs ABUKEHHS YaCTHLI.

4.  OCHOBHBIE CHJIBI B MEXaHHKE: CHJIBI BCEMHPHOTO TSATOTEHUS, CHJIBI TPEHHS CKOJBKEHHUS, CUIIBI COIPOTUBIICHHUS, YIPYTHE CHIIBL.

5.  3axoH U3MEHEHUS U COXPAaHEHHS UMITYJIbCAa MEXAHUIECKOI CHCTEMBI.

6. Lentp macc. OCHOBHOI 3aKOH IIOCTYNATEIHHOTO IBIKEHUS IIEHTPA MAacc.

7.  YpaBHEHUE ABM)XEHUS Tella IEPEMEHHON MacChl.

8.  3akoH M3MEHEHUs] KHHETUYECKOH SHEPTUH CHCcTeMbl. PaboTa 1 MOIITHOCTS.

9. KoHcepBaruBHBIE (TOTEHIMAIbHBIE) W HEKOHCcepBaTHBHBIE CcHibl. IloTeHnuanbHas sHeprus. CBsA3bp MeXIy NOTCHIHAIBHON
SHEpruei U CUIon.

10. 3axoH M3MEHEHHS U COXPAHEHUS MOJTHON MEXaHUUYECKON 3HEPIUH CUCTEMBI.

11. MoOMEHT UMITyJIbCa MaTepUAIbHOW TOUYKH. MOMEHT MMIYJIbca MEXaHHMYECKONH CHCTEMbl. MOMEHT CHiIbl. MOMEHT MMITyJIbCa U




12.
13.
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MOMEHT CHJIBI OTHOCHUTEIBHO OCH.

3aKOH M3MEHEHUS U COXPAaHEHHUS MOMEHTA UMITYJIbCAa MEXaHUYIECKON CHCTEMEI.

LleHTpasibHOE CTOJNKHOBEHHE IIBYX YacTHIl. AOCONIIOTHO YIpPyroe M aOCONIOTHO HEYHpyroe CTONKHOBeHHE. CKOPOCTH YacTHIl
ITOCTIC CTOJIKHOBEHHUSI.

OCHOBHOM 3aKOH BpamaTeIbHOTO IBHKCHUS TBEPAOTO TENa BOKPYT HETIOABIKHOM OCH.

Omnpenenenue MmoMeHT uHepiuu. Teopema Lllreitnepa.

MOMEHT HHEepIUHN TOHKOTO CTEPKHSI OTHOCUTENBHO OCH, IEPIEHIUKYIISPHON CTEPIKHIO.

MOoOMEHT MHEpIMH OJHOPOJHOTO ANCKA, OTHOCHTENIFHO OCH, NEPHEeHIUKYJIIPHON IIOCKOCTH JWCKA W MPOXOINIEH depes3 ero
LEHTP.

MOoOMeHT WHEPITUH OAHOPOTHOTO IIapa, OTHOCUTEIHHO OCH, MIPOXOIAIICH Yepe3 ero IeHTp.

Kunermueckas sHEprus BpamaTeIbHOTO IBHKEHHUS TBEPIOTO Tea.

UneanbHas >xuakocts. CTalMOHapHOE TEYEHHE MJICANbHOM KMIKOCTH. YpaBHeHue bepHymiu. Bsskas xuzakocts. Cuibl
BHYTPCHHETO TPCHHUS.

[punuun otHocurensHocTH [anmunes. IIpeoGpazoanust [anwies. [IpHHIMI OTHOCHTEIBHOCTH B PENISITUBUCTCKOW MEXaHHKE.
[IpeobpazoBanus JlopeHna 11t KOOPAMHAT M BPEMEHH U MX CIIEACTBHSL.

PensituBucTCKuiA umiysibe. [loHas sHeprust yacTuisl. JJuHaMUYecKre U CTAaTHCTHYECKUE 3aKOHOMEPHOCTH B (DH3HUKE.
Jedopmarus mpooiIpHOTO pacTsKeHus (cxkarus) TBepaoro Tena. Hampspkenue. OTHOocuTenbHOe ymiauHeHue. Koadduiuent
ynpyroctu. Monyns FOrra. 3akon I'yka mis pactsokenus (cxatust). Jledopmanus caBura TBEpIOTo Tema.

Omnpenenenne koieOaHU B MeXaHWYEeCKOM cucTemMe. [ apMoHMUYECKHe KoneOaHus. Y paBHEHHE TrapMOHUYECKUX KOJeOaHui 1 ero
pemrenue. ['eoMeTprudeckas MHTEPIPETAIUS TAPMOHIICCKUX KOJICOaHHH.

dopmyIia CIOKEHHS JIBYX TApMOHUYIECKUX KOJICOaHHH.

IIpyXMHHBINA 1 MaTEMAaTHUECKUI MasTHUKH.

Ou3nyecKuil MasiTHUK.

VYpaBHEHHE 3aTyXarolUX T'AapMOHHUYECKUX KOJEOaHMM M €ro pelieHue. YCIOBHE CYIIECTBOBAHHUS 3aTyXalOIIMX KOJeOaHMI.
XapakTepuCTHKH 3aTyXalollUX KoJeOaHWil: YacToTa, nepuon, koddduimeHT 3aTyxaHus, JorapupMUUECKHH IEKPEMEHT
3aTyXaHus, JOOPOTHOCTE.

YpaBHeHNE BBIHYKICHHBIX KOJICOAHMI MO IeHCTBHEM TapMOHUYECKH U3MEHSIONIEICS BHEITHEH CHUIIBI M €T0 pEeIIeHHE.
SBnenue pe3oHanca. Pe3oHaHCHAs 9acToTa.

BomnHoBrIe nBmxkeHus. [Imockas cuHyconaansHas BoHA. berymmie u ctosare BomHBL. YacToTa, NIHHA BOJTHBI, BOJTHOBOU BEKTOP,
(ha3oBasi CKOpOCTb.

[peamer Tepmonuaamuky. OCHOBHBIE TIOHATHS ¥ ONPEAEICHHUSI TEPMOIUHAMUKH (MaKpPOCKOIIMUYECKasi CUCTEMa, BHYTPEHHHE U
BHEIIIHUE TapaMeTphl, COCTOSHHE, PAaBHOBECHE, PABHOBECHBIC M HEPAaBHOBECHBIE COCTOSHMSA, IIPOLIECC, PABHOBECHBIE U
HEPaBHOBECHBIE MTPOIIECCHI).

Obm1ee Havano TepMoAnHAMUKH. [IOHATHE SMITUPHYECKON TEMITEPATyPHI.

OCHOBHBIE TIOJIOKEHUSI KHHETUIECKOW TEOPHH HICATBHOTO Ta3a. Y paBHEHHE KHHETHIECKO TEOPHH ra30B IS 1aBICHUS.
PacnipenencHre 3HEPTUM MOJICKYJI TI0 CTEIICHSIM CBOOO/TBL.

3akoH MakcBeiia 0 pacipee’IcHIH MOJICKYII HACATBHOTO Ta3a 10 CKOPOCTSAM M SHEPTHAM TEIJIOBOTO JBIKCHUS.
Bapomerpuueckas ¢popmyna. Pacnipenenenue boibnmana.

BHyTpeHHSIs HEprus TepMOoIMHaMIUecKoi cucrtemsl. [lepBoe Hawano tepmoauHamuku. GopMyna it paboThl UACATIBHOTO T'a3a.
I'padmueckoe npencrapieHue paboTs rasa.

TennoeMKoCTh TEPMOAMHAMUYECKOH CHUCTEMBI. YIENbHAs W MOJIApHAs TEIJIOEMKOCTH. TernoeMKOCTh B M30XOPUYECKOM H
n300apHIeCcKOM MPOIIEeCcCcax M CBA3b MEXIY HUMH. BHYTpeHHSS SHEPTHsI HACaIbHOTO rasa.

AnmabaTrdeckuil IpoIecc u ero ypaBHeHune. Pabora raza nmpu annabaTudeckoM Iporiecce.

[MomuTponuyeckuii mpoIecC U ero ypaBHEHHE.

WneanbHblil 1 peanbHbld ra3bl. YpaBHeHuss MengeneeBa-Knaneiipona u Ban-nep-Baanbca. BHyTpeHHssT HEprusi peajibHOro
rasa.

Bropoe Hadano TepMOAMHAMUKH B Pa3IMYHBIX (POPMYIIAPOBKAX.

OOpatuMble U HeoOpartumble mporecchl. lloHstue sHTporuu. CBoiicTBa 3HTporuu. POpPMYyIHpPOBKAa BTOPOro Hayaia
TEpPMOAMHAMUKH C HCII0JIb30BaHUEM MOHATHA YHTponnu. Teopema HepHera.

DHTpONHS UACANBEHOTO Ta3a.

Tennorsie mamuab. KITJ[ TemnoBoit MammmHbI.

Hukn Kapno. KIT/ nuxna Kapuo. Teopema Kapno.

CTaTHCTHYECKUI CMBICI SHTPOITHH.

IMEPEYEHDB BOITPOCOB K 3AYETY BO II CEMECTPE

DnexTpuueckue 3apsaasl U ux cBoiictBa. 3akoH Kynona. HanpsbkeHHOCTB 3nekTpocTaruyeckoro nods. [lpuHuun cynepno3unumy
9JIEKTPOCTATUYECKUX TTOJIEH.

Teopema ["aycca /i 31€KTPOCTATUYECKOTO OIS B BAKyYyME.

IIpumenenue TeopeMsl ['aycca K pacueTy HEKOTOPBIX 3JIEKTPOCTATUUECKUX II0JIEH B BAKyyMe.

[Hupkynsius BEKTOpa HAPSHKEHHOCTH 3JIEKTPOCTaTHUecKoro nofisi. Teopema o mupkyssiiun. [ToTeHmman 3meKTpocTaTHIecKoro
monisi. CBsI3b IMOTEHIMANIA U HATIPSHKEHHOCTH.

Onexrpudeckuit unonb. [loxe qumors.

Huonextpuku. [onspusanus 1usnekTpukoB. Bekrop nonsipuzanuu. HanpskeHHOCTD MO B JUDJIEKTPUKE.

Onexrpuueckoe cmemenue. Teopema ["aycca [u1st BEKTOpa 3JEKTPUUECKOTO CMEILEHUSL.

YcaoBust Ha TpaHUIlE pasjiena AByX AUDIEKTPUUECKUX CPel.

TIpOBOJHUKH B AJIEKTPOCTATUYECKOM II0JIE.
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OnexTpuyecKasi eMKOCTh YeIUHEHHOT0 MpoBoIHNKa. KoHIeHCcaTOpBI. DIeKTPOEeMKOCTh KOHAEHCATOpa.

OHeprusi CUCTEMBI 3apsI/I0B, YEIUHEHHOTO IPOBOIHIKA M KOHJICHCATOPa. DHEPTHUS 3IEKTPOCTATHIECKOTO MOJISL.

ONeKTpU4ecKHi TOK, CHJIa U ITIOTHOCTh TOKA.

3akoH Oma. CompoTuBIeHHE IPOBOJHUKOB. PaboTa 1 MomHOCTh. 3akoH Jxoynsa-JIexma.

CropoHHHUE CHITBI. DJIEKTPOABIKYIIAs CHIIa U HAanpspkeHne. 3akoH OMa Ay1st HEOAHOPOAHOTO YYacTKa IETTH.

[paBuna Kupxroda 1i1st pa3BeTBICHHBIX LETIEH.

OneKTponpoBOIHOCTs MeTanoB. Hocurenu Toka B Metamnax. HeqocTaTouHOCTE KaCCHUECKOH JIEKTPOHHOI TEOpHUH.
OnexTpuuecKuil TOK B BakyyMme. TepMOdJIeKTPOHHAS IMUCCHS.

YpoBens Pepmu. DneMEHTHI 30HHON TEOPHH KPHCTAIIOB. 30HHAS CTPYKTypa SHEPreTHUECKOro CIEKTpa AJIEKTPOHOB TBEPAOTO
Tena.

MarHnuTHOE TIOJIe ¥ €T0 XapaKTepUCTHKH. MarautHas nHIyknusa. 3akoH buo-Casapa-Jlannaca. MarHuTHOE TOJIE€ TBHXKYIIETOCS
3apsna. 3akoH Ammnepa. Cuna Jlopenna.

TeopeMa 0 HUPKYJALUA BEKTOpAa MATHUTHON MHTYKIIHU.

IToTok BexTOpa MarHuTHOM MHAYKIUKN. Teopema ["aycca 1 BeKTopa MarHUTHON MHIYKIIUU.

MarHuTHO€ 1oJie COJIEHOU A U TOPOHJIA.

Paborta 110 nepemMereH1IoNpoOBOAHNKA U KOHTYPa C TOKOM B MAarHUTHOM IIOJIE.

OHeprust MarHUTHOTO TIOJA.

MarHuTHOE 10JI€ B BelECTBE. SIBIeHNEe HaMarHU4MBaHKs. BeKTop HAMarHHYEHHOCTH.

BekTop MarHUTHOM MHAYKIUH B BELIECTBE.

HanpsxkeHHOCTE MarHUTHOTO NONsl. MarHuTHas BOCIPUMMYHBOCTh M MAarHUTHAS IPOHULAEMOCTb. TeopeMa 0 HUPKYISALNN IS
BEKTOpa HANPSKEHHOCTH MAarHUTHOTO TOJIS.

VYcnoBus 111 MarHUTHOTO 110JIs1 Ha TpaHULIE pa3/iesia IByX MarHeTUKOB.

JuamarseTvku U napamarneTuku. deppomMarHeTHky 1 ux coiictsa. Ilpupona ¢peppomaruernzma.

SIBnenue anekTpoMarHUTHON HHAYKIUH. 3akoH Dapajes v ero BHIBOJ U3 3aKOHA COXPAHEHHS SHEPTHU.

WNHayKTUBHOCTE KOHTYPA. fIBlIEHUE CAMOUMHIYKIIMH.

Toku npu pa3MbIKaHWU ¥ 3aMBbIKaHHU 1ieNu. B3anMHas nHaykuusa. Teopema B3aMMHOCTH.

Buxpesoe anextpuyeckoe nose. Tok cMeleHus.

YpasHenust MakcBeina Ui 3I€KTPOMAarHUTHOTO MOJISL.

KonebarenbHblii KOHTYp. YpaBHEHHE KOI€OaHUH B KOI€OATEILHOM KOHTYPE U €r0 pelIcHHE.

BrIHYyK/I€HHBIE DIIeKTpHYECKUe KoJleOaHus B KOnebaTeIbHOM KOHTYpe. SIBlieHne pe3oHaHca.

IlepemenHslil anekTpuueckuii TOK. MOIIHOCTb, BbIAeNdeMas B LENM MEPEMEHHOTo TokKa. JleHCTByroIMEe 3HAu€HHs TOKAa U
HanpsHKEHUsL.

OnekTpoMarHuTHbIe BoNHBL. [IuddepennnanbHoe ypaBHEHHE 3JEKTPOMArHUTHOM BOJIHBL U ero pemenue. Bekrop [loitunra.

INEPEYEHB BOITPOCOB K 9K3AMEHY B III CEMECTPE

CBeT Kak 3JIeKTpoMarauTHas BonHa. OTpaxxeHHe U IIPeJIOMIICHHE 3JIeKTPOMArHUTHBIX BOJIH HA TPaHHUIIE pa3ziesia IBYX Cpenl.
CaeroBble Tyun. 3aKOHBI TeoMeTprudeckoii ontuku. [IpuHnmn depma.
LenTpupoBanHbie onTudeckue cucteMsl. JImasel. @opmyna ToHKOM THH3EL. [locTpoerne n300pakeHnit B THH3AX.
KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTH CBETOBBIX BOJIH. VIHTep(hepeHnus cBeTa. Y cloBre MaKCHMyMOB 1 MUHUMYMOB. MeTO/IbI
HaOroneHns nHTepdepeHIny cBeTa.
WutepdepeHuys cBeTa B TOHKHUX IUICHKAX M IIACTUHKAX.
Konsua Herotona.
Judpakiust cBeToBbIX BOJIH. Metoj 30H Openens.
Hudpakuust Openens Ha KPyrioM oTBepcTHH U aucke. Crupaib Openens.
Hudpaxmms Opayarodepa Ha OTHOHN mIeTH.
Hudpaxmus Opayrrodepa Ha TuppaKIHOHHON PEHIeTKE.
Jucnepcus cBera. DIEKTPOHHAS TEOPUS AUCIEPCHH.
EcrecTBeHHBIN 1 MONIpU30BaHHBIN cBeT. [lossipru3anys cBera npy OTpaKeHUH W IPETIOMIICHUN Ha TPAHHILE JIBYX JHIJIECKTPHUKOB.
[onspu3amus cBeTa Npu NPOXOXKAESHUH Yepe3 aHU30TPOIHbIE KPUCTAILIHI.
TennoBoe U3yueHe U ero XapakTepHUCTUKU.
3akoHbI TeII0BOro M3ny4eHus (3akoHbl Kupxroda, Credana — bonbimana, Buna, popmysnsl Penesi-/Ixunca u [1nanka).
dotorddext. 3akonsl HoToadhdexra U UX 00BICHEHUE ¢ TOYKH 3PEHHSI KBAHTOBON TEOPUH CBETA.
O dext KomrroHna 1 ero anemMeHTapHas TEOPHSI.
PasButne npencTaBieHmii 0 CTPOCHUU aToMa. bopoBcKkast Teopus BOIOPOIOIION00HOTO aToMa.
KopnyckynspHo-BoTHOBOM Ayann3M CBOWCTB BelecTBa. Bomuel ne bpoiins u ux cBoicTBa.
CooTtHoulenue HeonpeeneHHocTel [ eiizendepra.
BosmtHOBast pyHKIUS 1 €€ CTaTUCTHYECKUI CMBICIL.
Oo6mee ypasuenue llpenunrepa. Ypasuenue lllpenunrepa st cTallmOHapHBIX COCTOSTHHUM.
YacTuiia B O4JHOMEPHON MMOTEHIIUATILHOM sIME.
[IpoxosxaeHne yacTHIlel MOTeHIIUaILHOTO Oapbepa.
BomoponomonobHbie  aTOMBL.  DHepreTHUecKkue ypoBHH. lloTeHmuambl Bo30yxknmeHUs W HoHM3ammd. CHEKTPHI
BOJIOPOJIOTIOTOOHBIX aTOMOB.
Hepa3nmnuamnMocThs OAMHAKOBBIX 4YacTWI] B KBaHTOBOW Mexanuke. Ilpuniumn Ilaymu. CTpykTypa sHEpreTHYecKnx YpOBHEH B
MHOT'03JIEKTPOHHBIX aTOMaX.
Tumnsl cBsi3ei 2IEKTPOHOB B aTOMax.
Mornexkyna Bogopoja. dusnyeckas OpupoAa XUMUUECKOH CBsA3U. VIOHHAs U KOBAJIEHTHAs! CBA3H.




29. DneKTpoHHBIE, KoJeOaTeNbHbIE U BpalaTelIbHbIe COCTOSHNS MHOTOATOMHBIX MOJIEKYJI. MOJIEKyJISipHbIE CIIEKTPHI.

30. DmeMeHTHI KBaHTOBOW TEOpHH HM3ITydeHHs. BBIHYXIEHHOE M CIIOHTaHHOE M3IydeHre (oTOHOB. IIpuHImI paboThl KBAHTOBOTO
reHeparopa.

31. CrpoeHnue atoMHoOro siapa. Mogenu sapa. SnepHsle peakyy. 3aKOHBI COXPAHEHUS B EPHBIX PEAKIIHAX.

32. PanunoaktuBHBIE NpeBpalleHus saep. Peakuus saepuoro nenenus. Llennas peakuus nenenus. SnepHblil peakTop.

33. DnemeHTapHbIE YACTHUIIBI U UX B3aUMOJIEICTBHUS.

Bonpocsl Tekymero onpoca
Bomnpocs! Tekymero onpoca BEIOUPAIOTCS U3 BOIPOCOB K 3a4€Ty B COOTBETCTBHE C TEKYILEH MPOHAEHHON TEMOA.
Jlokmampl nimm coOOLIEHUSI MOTYT 3aCITyIIMBATHCS BO BPEMsI TPAKTHUECKUX 3aHITHH.
TeMbI TOKJI210B ¥ COOOICHUI

JIBrkeHre B TpaBUTAIIMOHHOM TioJie. 3akoHbl Kermepa.
I'mpockomnst.

Hewnnepransaele cuctemsl oTcyera. CHilbl HHEPLUH
MeTop! OIIpeNIeNeHNs BSI3KOCTH.

O ekt Ixoyns — Tommcona.

Kanmuisipasre siBeHus!.

OMHUCCHOHHBIE SIBICHUSI U UX MpUMCHCHUEC.

[Ina3ma u ee cBOMCTBA.

YckopuTenu 3apsKEHHBIX YaCTHII.

TpancopmaTopsl.

VYIpTpa3sByK U €ro MpuMeHEHHE.

DJeKTpOHHAas ONTHKA.

Tonorpadus.

KBapkoBast MoJienb 1 KJTacCH(HKAIUS SIEMEHTapHbBIX YacTHII.
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[Mucronernas myns npoOuia Ba BEPTHKAJIBHO 3aKPEIUICHHBIX JICTa Oymaru, paccrosHue/ Mexay KOTOphIMH paBHO 30 M.
[Ipobomua Bo BTOpOoM JmcTe okazanack Ha h=10cMm Hmxe, deM B mepBoM. OnpenenuTs CKOPOCThV IMyJH, €CIH K IIePBOMY JIFCTY OHA
MOJIETENa, IBUTasiCh TOPU30HTAILHO. CONPOTHBIICHUEM BO3yXa IIpeHEOpeYb.

BunT aspocaneii Bpamaercs ¢ 4actotoil =360 mun'. CKOPOCT v TIOCTYNATENBHOTO JBUXKEHNS adpocaHe pasHa 54xkm/4. C
KaKOI CKOPOCTBIO U JIBMKETCS] OAMH M3 KOHIIOB BUHTA, €CIIM paanyc R BUHTA paBeH 1 m?

Bpycok maccoii m;=5 Kr MOXKET CBOOOJHO CKOJIb3HThH IO TOPU3OHTAIBHON MOBEpXHOCTU Oe3 TpeHus. Ha Hem HaxomuTcs
Ipyroii Opycok Maccoit m;=1 kr. Koaddumment TpeHns conprkacaronxcs moBepxHocTer opyckoBf=0,3. Onpenenuts MaKCUMaIbHOE
3HAYCHUE CHIIBI F oy IPUIIOKCHHOW K HIDKHEMY OpPYCKY, TIPH KOTOPOH HAYHETCSI COCKATb3bIBAHNE BEPXHETO OpycKa.

Karep maccoil m=2 T Tporaercs ¢ MecTa M B TeueHHe BpeMeHH '=10 ¢ pa3BMBaeT NpH JABMXKEHUM II0 CIIOKOMHOM Boje
ckopoctb v=4 M/c. OmpenenuTth CWIy TATHF MOTOpa, cUHMTas €€ MOCTOSHHOW. [IpHMHATH CHIly CONpOTHBICHUS F. JNBHKCHUIO
MIPOTIOPIHOHAIBHOM ckopocTh; ko3 durment conporusnerns k=100 kr/c.

Kamelek CKOJNB3UT ¢ HAMBHICIIEH TOUKHM KyIona, uMeromero Gopmy monychepsl. Kakyio ayry & onmmer xamemexk, npesxe
9eM OTOPBETCS OT MOBEPXHOCTH Kymona? TpeHueM mpeHeopeds.

Ha penncax cromt miuardopma, Ha KOTOPOH 3aKperyieHO opyAme 0e3 MPOTHBOOTKATHOTO YCTPOMCTBa Tak, 9TO CTBOJN €ro
pacrnosioxeH B FOPU30HTAILHOM IOJIOKEHHU. V3 opyaus MpOM3BOIAT BBICTPEN BJOJb JKEIE3HOJOPOKHOro ImyTH. Macca m; cHapsaa
paBHa 10 xr, u ero ckopoctb u;=1 km/c. Ha kakoe paccrosiHHe/oTKaTHTCA TUIaThopMa IOCIE BBICTpeNna, ecou Kod(h UIIMEHT
conporusierns1f=0,002? My, =20 T.

[ap maccoit m;=200 T, ABIWKYIIHIACSA CO CKOPOCTHIO vi=10 M/C, ymapseT HeTmoABMKHEIN map Maccor m,=800 r. Y map mpsmoit,
abcooTHO ynpyruid. KakoBbel OyIyT CKOPOCTH Vi U Vv, MIAPOB MOCie yaapa?

Ha mwmHAp HaMoTaHA TOHKAs THOKAsk HEPACTSLKUMAs JICHTa, MACCOM KOTOPOH 10 CPABHEHHMEO C MACCOM [IMITMHIIPA MOYKHO TIPCHEOPEYb.
CBOOO/HBII KOHEIT JISHTHI TIPUKPETIIM K KPOHITEHHY M TIPEIOCTABIWIM IMJIMHJIPY OITYCKaThCsl TIOJA JEUCTBUEM CHUJIBI TshKecTH. OmnpenenuThb
JMHEHHOE YCKOPEHHMed OCH IIIMHIIPA, €CIHU IFUTMHAP: 1) CIUIONIHOH; 2) OB TOHKOCTCHHBIH.

IlnardopMa B BHIE IUCKA paguycoM R=1M BpamiaeTcs Mo MHEPIMH C 9acToToi 7;=6muH"'. Ha Kparo miard)opMbl CTOMT YENOBEK,
Mmacca m kortoporo pasHa 80 kr. C kakoi yactoToil nOyneT Bpamarscs mwiaropMa, eCii 4esloBeK Mepeizier B ee LeHTp? MOMEHT WHepLU
Jrardopmel paseH 120 kr-M*. MOMEHT HHEpLIMM YeTIOBEKA PACCUMTHIBATE KAK JUIS MATEPUAIIBHON TOUKH.

Kapangarn giuHo# /=15 cM, NMOCTaBICHHBIA BEPTHKAILHO, MagacT Ha cToN. Kakyio YIJIOBYIO CO U JIMHEHHYIO VCKOPOCTH Oyaer
MMETh B KOHIIC majieHust: 1) cepenriHa kapanzaia? 2) BepxHuit ero koner? CumMrtarh, YTO TPEHHE HACTOJILKO BEJIUKO, YTO HIKHHUIA KOHEI]
KapaH/ialia He MPOCKaJTb3bIBACT.




I'emmit maccoit m=100 r 6611 H300apHO HATPET TaK, YTO 0OBEM €T0 YBEIMUYMICS B #=3 pa3a, 3aTeM BOIOPOA OBLT H30XOPHO
OXJIXIEH TaK, 4YTO JIaBJICHNE €r0 YMEHBIIWIOCH B n=3 pa3a. HaliTu usmeHnenne A4S sHTPONINH B X0/I€ yKa3aHHBIX IPOIECCOB.

Kucnopox maccoit m=2 kr yBenn4ymi cBOi 00BeM B N=5 pa3 OIWH pa3 H30TEPMHUYECKH, OPyroi — aamadatHo. Haiith
HU3MEHEHHUS PHTPOIMH B KaXI0OM U3 YKa3aHHBIX MPOILIECCOB.

WneanbHblil ByXaTOMHBIH ra3 coBepiuaer 1uki KapHo. OObeMbl raza B KOHIIE M30TEPMHUYECKOTO pACHIMPEHHs U B Havaje
HM30TEPMUYECKOTO CHKATHUSI paBHBI COOTBETCTBEHHO V=12 nu V,=16 n. Haiitu KII/] nukna.

B mmmuaape mox mopmHeM HaxomurTcs Bomopox Maccod m=0,02 xr mpm Temmeparype 1,=300 K. Bomopon cmauama
pacimmpuicsanuabaTHO, YBEINYUB CBOM 00beM B IATH pas, a 3aTeM ObUI C)KaT M30TEPMHYECKH, MPUYEM OOBEM raza yMEHBLIWICS B
ATk pa3. Halitu Temnepatypy 7> B KOHIIE aqrabaTHOTO pacIIUuPEHUs U MOJHYI0 paboTyA, COBEPIIEHHYO Ta30M.

DJeKTpUYecKoe T0Jie Co3/1aHo IBYMs ToueuHbiMH 3apsnaMu O,=10 uKn u Q.= —20 uK, Haxonsimumucs Ha paccTosiHuu d=20
cM IpyT OT apyra. OnpenenuTs HapsHKEHHOCTh E MO B TOYKE, yIAIeHHON OT mepBoro 3apsna Ha »,=30 ¢cM u oT BTOporo Ha =50
CM.

JIBe KOHIIEHTpHYECKIE METAJUINIECKHE 3apsHKEHHBIE ceprl paguycamu R,=6¢cM 1 R,=10 cM HeCyT COOTBETCTBEHHO 3apsibl
0=1 5Kn n Q,=—-0,5 aKn. Haiitu HarpspkeHHOCTH E TOMIS B TOYKaX.OTCTOSAIINX OT IEHTpa cep Ha pacCTOSIHUAX /=5 cM, =9 cMm,

v 3:15 CM.

ToHKkoe MOJAYKOJIBIO paaunycoM R=10 cM HeceT paBHOMEPHO PACIPEACICHHBIN 3aps]] ¢ JTUHEHHON MIOTHOCThIO T=1 MKKI/M.
B mentpe kpuBm3HBI monykombna Haxomures 3apsan (=20 uKi. Onpemenuth cmry £ B3auMOIEHCTBHS TOYEYHOTO 3apiga H
3apsHKEHHOTO MOJIYKOJIbLA.

ITo npoBoaHuKy conpotuBieHueM R=30M Te4eT TOK, CHJIa KOTOPOro paBHOMEpPHO Bo3pacraeT. KomuuectBo Temiorsl Q,
BBIIETIUBIIIEECS B TPOBOJHUKE 3a, BpeMsl =8 ¢, paBHO 200 [[x. Onpenenuth KOJIUYECTBO AJIEKTPUUECTBA ¢, TIPOTEKIIEE 32 ITO BpEeMs
10 TIPOBOTHHUK. B MOMEHT BpeMeHH, IPUHSTHINA 32 HA4aJIbHBIN, CHJIa TOKA B IPOBOAHHUKE PaBHA HYIIIO.

HcToyHnK TOKa 3aMKHYNH Ha KaTymky c compotuBieHueM R=10 OMm u maayktuBHOCThIO L=l I'H. HaliTi 3aKoH M3MEHEHU
TOKA B LIEMH C TEYEHUEM BPEMEHH.

O/IC Oatapen akKyMynsaTopoB ¢=12 B, cuma Toka /KOpOTKOTO 3aMBIKaHUS paBHa 5 A. Kakyro HauOOINBIIYI0 MOIIHOCTD Py
MOXHO TOJYYUTh BO BHELIHEH LIENH, COSMHEHHOM C Takoil Oatapeei?

Karymka, HaMoTaHHasi Ha HEMarHUTHBIA LMIMHAPUYECKUN Kapkac, umeeT N,/=750 BUTKOB M MHIYKTUBHOCTb L,=25 MIH.
YroObl yBEIMYUTh WHAYKTUBHOCTh KaTymku A0 L,=36 MI'H, 0OMOTKY C KaTyIIKH CHSJIM M 3aMEHHJIM OOMOTKOM M3 0OoJjee TOHKOM
IIPOBOJIOKH C TAKMM PacueToM, YTOOBI JUIMHA KaTyIIKH OcTajlachk NpexHer. OnpeaennTs 9uciio N, BUTKOB KaTyIIKH ITOCIIE TIEPEMOTKH.

WunyktuBHocTh L karymku paBHa 2 MIH. Tok wacroroir v=50 I'1, mpoTekarommii Mo KaTyIIKe, HU3MEHSETCS II0
CUHycOUJanbHOMY 3akoHy. Onpenenuts cpenHioro OJIC caMoMHAyKIUU <g>, BO3HUKAIOILIYIO 3a MHTEPBAJI BpEeMEHU Af, B TEUeHHE
KOTOPOT'O TOK B KaTYIIKE U3MEHSETCSI 0T MUHIMAJIBHOTO JI0 MAKCHMAaIBHOI'O 3HAYCHU. AMIIUTYJHOE 3HaUCHNE CHIIbl Toka /=10 A.

Konpaencarop snextpoemkocthio C=500 n® coequHeH mapaieNbHO C KaTymKod anuHou /=40 cM u miomaapio S cedeHus,
paBHOii 5 cm?. Katymika comepsxut N=1000 ButkoB. Cepaednuk HeMaruuTHbIA. Haiitu epron T KoneGanmii.

Karymka (6e3 cepaeunnka) mmuoi /=50 cM u momansio S; cedenus, paBHoi 3 cM”, mmeeT N=1000 BUTKOB M cOeqMHEHA
NapajuieNbHO ¢ KOHjeHcaTopoM. KOHJIEHCATOp COCTOMT M3 JBYX IUIACTHH ILIOmanbio S:=75 cm’ kaknas. Paccrosuue d mexmy
IJIaCTUHAMU PaBHO SMM. JudnekTpuk — Bo3ayX. Onpenenuts neproj 7’ koneOaHui KOHTypa.

[ToBepx BBIMYKIOT0 c(hepruuecKoro 3epkaia pagnycoM KpUBH3HBI R=2() CM HaJIWJIM TOHKHU CiIoi Bojbl. OnpenenuTs IiaaBHOe
(oKyCHOE pacCTOsTHHE f TAKOH CHCTEMBI.

Ha crone nexxur muct 6ymaru. Jlyu cera, majarommii Ha Oymary mof yriom €=30°, maet Ha Hel cBeTiioe IATHO. Hackoibko
CMECTHTCSI 9TO IIATHO, €CIIM Ha OyMary IOJIOKHTH IIIOCKONapauIeNIbHYI0 CTEKIISTHHYTO IUTACTHHY TONIIMHON d=5 cMm?

Ha ToHkuii crexnsgaHbli KiIuH (n=1,55) mamaeT HOpPMAaNTbHO MOHOXPOMATHUYCCKHHA CBeT. [IByrpaHHBIH yrom o MeExmy
MOBEPXHOCTSIMM  KJIMHAa paBeH 2'. OmnpeneiauTts UIMHY CBETOBOM BOJHBI A, €CIM pacCTOsSHHE b MeXAy CMEKHBIMU
HHTEepPEPEHIIMOHHBIMA MAaKCUMyMaMH B OTPaKEHHOM cBeTe paBHO 0,3 MM.

Ha puadparmy ¢ KpyribiM OTBEpCTHEM IHAMETPOM d=4 MM TMaJiaeT HOPMAIBHO MapaJUICNbHBIA ITy4oK Jydei
MOHOXpoMaTH4decKkoro ceeta (A=0,5 Mxm). Touka HaOIFOAEHUS HAXOMUTCS HAa OCH OTBEPCTHS Ha pacctossHuH b=1 M oT Hero. CKOJIBKO
30H ®Ppenenst ykinaapiBaeTcs B orBepcTin? TeMHOe Wi CBETIIOE ISITHO MOJIYYUTCs B LeHTpe AM(PAKIMOHHOW KapTUHBI, €CJIM B MECTE
HAOJIOICHUIT TOMECTUTD YKpaH?

Onpenenuts noteHIManbHyo0 11, kuHeTHYecKy0 7 ¥ TOJMHYIO E SHEPTUH 3IEKTPOHA, HAXOAAIIETOCs Ha MepBOil opOuTe atoma
BOJOPOJIA.




IIpumepsI TecTOBBIX 3agaHuil

1. Mpu BpalwaTesIbHOM ABUXXEHUWN HOPMaJibHOE YCKOPEHNEe PaBHO
& oS | SR PO QRIMER

A) ZB)ZC) dr’ D)EE) ?

2. 3aKOH COXpaHEeHUs UMMYJbCa BbIMOJIHAETCS, ec/n
A) cyMMa BCexX BHYTPEHHUX CUJ paBHa HYJ0

B) cymMa Bcex CKOpPOCTE paHa HyJto

C)cyMma Bcex BHELLHUX CUJT paBHa HyJlo

D) cyMMa BCeX MOMEHTOB BHELLHUX CUJT paHa Hy o
E)Npu 0encTBUn KOHCEPBATUBHBIX CUI.

3. PaboTa B MexaHuUke paBHa_
A) J(FdS) B) J.FdS C) I( SdV) D) J.det E) HeT NpaBW/IbHOrO OTBETa.

4. MNoHATME NOCTYMNAaTENbHOrO ABVXEHUS:

A) 3T0 ABUXEHME, NPU KOTOPOM Jitobasi npsiMas, XeCTKO CBS3aHHas C ABUXKYLLMMCS TeJIOM,
OCTaeTCs rnapasifiesIbHov CBOEMY NepBOHaYaslbHOMY MOJIOXKEHMIO.

B) ecnv npu ABUXKEHUM Tena Kakne-nmbo ABe TOYKM OCTAOTCS HEMOABUIXHbIMU

C) Korpa BCe TOYKM TeNa NepemMeLLaloTCs B NapasifiefibHbIX MJI0CKOCTAX

D) BpallleHne Tena BOKPYr ocK

E) pe3ynbTupyiollee aBMxeHne Tena

5. YacToTa KonebaHMn MaTeMaTUYECKOro MasiTHMKa paBHa

w VeV VT o) Ty U

6. MepBbin 3aKOH HbIOTOHa:

A) Cuna paBHa Npou3BeeHNI0 MacChl Tesla Ha ycKopeHue

B) Cunbl, ¢ KOTOPbIMY B3aMMOLENCTBYIOT ABa Tena, YACJIeHHO PaBHbl U MPOTUBOMONOXKHbI MO
HanpasJIeHNIO

C) Bcsakoe Teno npebbiBaeT B COCTOAHUN MOKOS, €C/IM CyMMa CUJ, AENCTBYIOLLNX HA HEro paBHa
HYJ1I0

D) CyLecTByIOT Takme CUCTEMbI OTCHETa, OTHOCUTE/ILHO KOTOPbLIX BCAKOE TeJs10 npebbiBaeT B
COCTOSIHUW MOKOS1 UJIN PABHOMEPHOI0 U MNPSMOJSINHEVIHOIO ABUXEHUS, NMOKa BO34EVICTBUE CO CTOPOHbI

Apyrnx teJi He USMEeHUT 3TOIro COCTOSAHWA
E) F=ma

7. KoHCepBaTUBHbIE CUJIbI:

A) cunbl, paboTbl KOTOPbLIX HE 3aBUCAT OT (POPMbI MyTH
B) cunbl, paboTbl KOTOPLIX 3aBUCAT OT (POPMbI NYTH

C) cnnbl TpeHuns

D) cunbl TAroTeHUA

E) snekTpocTaTnyeckue cunbl

8. AnddepeHumranbHoe ypaBHeEHME 3aTyxaloWwmx KonebaHunii:
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5.4 MetoanyecKue MaTepHaJibl, ONpefesIIoNie MPoue yphl OleHHBAHUS

Onucanne npoueaypsbl OCHUBAHUSA 0 TeKyIeMy KOHTPoJI0 «Omnpoc no teopuu / TectupoBanue».
3HAHMS IIPH BBINIOJIHEHUH NIPAKTUYECKHX 3a]a4, 000CHOBAaHHOCTH U YETKOCTh M3JIOXKEHHSI OTBETA.

TECTUPOBAHUSI 00YJAIOMINECS MOTYT MOIB30BATHCS IPOTPaMMON AUCIMIUINHEI, CIIPABOYHOHN JTUTEPATYPOH, KAJIbKYIATOPOM.
PesynpraT Kax0ro 00yyaronierocsi OleHNBAETCsl B COOTBETCTBUY C YHHUBEPCAIBLHOM MIKaJIOH, NPUBEJCHHON B ITyHKTE 5.2.

KoHTpOJIb BBITIOJIHEHHOH CaMOCTOSITENFHON PabOTHI OCYIIECTBISETCS UHANBHIAYAIBHO, HA 3aHATHSX, [IPU TECTUPOBAHHUHU; MTPU
3TOM OLICHHWBAETCSl YPOBEHb OCBOCHHUS 00yJaromerocsi yueOHBIM MaTEpHAIOM, YMEHHE 00YJalOIIErocs MCIOIb30BaTh TEOPETUIECKHUE

TecTHpOBaHKE MO IUCIHUILIMHE MTPOBOJMUTCS C MCIIOIB30BAHMUEM PECYPCOB DIIEKTPOHHOM oOpasoBarenbHON cpembl «Moodley
(pexxum noctyma: http://do.samgups.ru/moodle/). KoianuecTBO TECTOBBIX 3aIaHUil U BpeMs 3aacTcs CUCTeMOil. Bo Bpems mpoBeneHus




Onucanne mpouexypbl OIeHUBAHUS «3aIUTA JJA00PATOPHOIi padoThI».

O1leHHBaHIE UTOTOB JTA0OPATOPHOI PabOTHI MPOBOUTCS MIPEOAaBATEIEeM, BEAYIIUM JTa00paTOPHBIE PabOTHI.

ITo pe3ynbTaTaM HpPOBEpPKH OTHETa MO JIAOOpATOpHOI paboTe OOy4ArOUIMKCH MOMYCKAeTCsl K €ro 3aluTe MPH YCIOBHU
COOJIFOICHHS TICPEYHUCIICHHBIX YCIIOBHIA:

— BBIIIOJIHCHBI BCC 3a1aHU,

— OTCYTCTBYIOT OIIIHOKHU;

— 0(OpPMIICHO B COOTBETCTBUH C TPEOOBAHHUSIMH.

B ToM cmydae, ecmu cojaepikaHHE OTYETa HE OTBEYACT MPEIbSBIICMBIM TPEOOBaHUSM, TO OH BO3BpAIIacTCs aBTOPY Ha
nopaboTky. OOy4aronuiics T0DKeH MepeienaTh OTUeT ¢ yU4eTOM 3aMedaHuil. Ecin COMHEHUsI BBI3bIBAIOT OT/IENIbHBIC aCIIEKThI OTYETA,
TO B 3TOM CITy4ae OHU PACCMATPHUBAIOTCS BO BPEMs YCTHOW 3aIUTHL

3amTa oT4YeTa MO JIAOOPATOPHON pabOTe MPEACTABISCT COOOW YCTHBINH MyOJHUYHBIH OTYET OOYYAIOIIErocs O pe3yJibTarax
BBITTOJIHEHHSI, OTBETHI Ha BOIPOCHI MPEIO/IaBATES.

OTBeT 00yUaromerocs OIeHNBaeTCs MPENoIaBaTeIeM B COOTBETCTBHH C KPUTEPUSMH, ONIMCAHHBIMU B ITyHKTE 5.2.

Onucanne mnpouerypbl oOleHUMBaHUs «3alIUTa KOHTPOJBLHOH padoTbly. OIlEHHBAHHE MPOBOAUTCS BEAYIIHM
mpernoaBareyeM Mo JaHHOW ydueOHoW aucrumuiuae. [lo pesynbpraTtam mpoBepKH KOHTPOJIBHOW pabOThl 00yUYarOMIUICs OITyCcKaeTCes K
€e 3alIUTe NPU YCIOBUH COOJIOICHHS TIEPEYHCIICHHBIX YCIOBUIL:

— BBITIOJIHCHBI BCE 3aJIaHMUs;

— CACJIaHBI BBIBOJIBI;

— OTCYTCTBYIOT OLIMOKH;

— 0)OPMIIEHO B COOTBETCTBHH C TPEOOBAHMSIMH.

B ToM ciyuae, eciu paboTa HEe OTBEYAET MPEABSIBISCMBIM TPeOOBAHUSAM, TO OHA BO3BpAIIAETCsS aBTOPY Ha J0pabOTKY.
OOyuaromHiics JOJDKCH MepeieaTh padboTy ¢ yU4eToM 3aMEYaHU U MPEIOCTABUTh IS IIPOBEPKU BapUAHT C Pe3yJIbTaTaMu pabOThI HaJ
ommbkamu. ECiii cOMHEHNs BBI3BIBAIOT OT/CIIbHBIC ACMIEKThI KOHTPOJILHOM paboTh, TO B 3TOM CIIy4ae OHH PACCMATPHBAIOTCS BO BpeMsi
YCTHO 3alUThHI PaOOTHL.

3ammTa KOHTPOJIBEHOW PadOTHI MPEACTABISICT cOO0H YCTHBIA MyONMYHBIA OTYET 00YJAIOMIETOCs O Pe3ysIbTaTax BBIIOJTHEHUS,
OTBETHI Ha BOMPOCHI mpemnomaBareias. OTBeT 0OyYaroOIIErocss OIICHUBACTCSA IIPEHOIAaBaTEIeM B COOTBETCTBUU C KPHUTEPUSMH,
OIMUCAHHBIMH B IyHKTE 5.2.

Onucanne npouexypsl oneHuBanus «Jlokian / Pa3oop KOHKpPeTHOH cHTyamum».

KoHTposb  BBHINOMHEHHOH CaMOCTOSATENLHOM pPadOThl  OCYLIECTBIISICTCS HMHAMBUAYaJbHO, Ha TPAKTUYECKUX M, WIH
71a00paTOpHBIX 3aHATHAX. [Ipy 3TOM OLEHMBAeTCs COOTBETCTBHE COAECP)KAHMSA TEMbI pabOTHI, ITyOMHA U TOJIHOTA PACKPBITHS TEMBI,
JIOTHYHOCTb, CBA3aHHOCTb, JOKA3aTEIbHOCTb.

OtBeT 00y4aroIerocst ONEHNBACTCS IIPETIOIABATENEM B COOTBETCTBHHU C KPUTEPHSIMH, OITMCAHHBIMU B ITyHKTE 5.2.

Onucanne mpoueaypsl OLEHNBAHHA «IK3aMeH». DK3aMCH NMPUHUMACTCS BEAYIIMM IpErogaBaTeieM M0 NaHHOH ydeOHOU
JICIUITIMHE. DK3aMEH MOXKET MPOBOJAUTHCS Kak B (oOpMe OTBETa Ha BONPOCHI Omiera, Tak ¥ B Qopme TectrpoBanus. Popma
ompenensercs npemnogasateneM. Vicxoas u3 BEIOpaHHOH (OPMEI, OTMCHIBAETCS METOHKA MIPOIETy Pl OLICHUBAHHUS.

[Ipn npoBeneHny ycTHOTO HK3aMeHa oOydaroniemycs npenocrasisercs 30 MEUHYT Ha oArotoBky. Onpoc oOydaromerocs 1o
OusieTy Ha YCTHOM 3K3aMeHe He JoJbkeH mpesbimath 0,35 yaca. OTBeT 00y4aromerocsi OLEHUBAETCS B COOTBETCTBUH C KPUTEPHUSIMH,
ONMCAHHBIMU B MyHKTE 5.2.

[Ipu mpoBenennu »k3aMeHa B ¢opMme TecTupoBaHus B cucteMe «Moodle» (pexxum mocryma: http://do.samgups.ru/moodle/)
KOJIMYECTBO TECTOBBIX 3aJaHUM M BpeMs 3ajaeTcs cucreMoil. Bo Bpems mpoBeaeHUs 3k3aMeHa 00ydaromIMecss MOTYT IOJIb30BaThCs
MPOrpaMMOM  TUCIUIUIMHBI, CIPABOYHON JUTEPATYpPOM, KaNbKyJIATOPOM. Pe3ynbTarT KakIoro oOydYarolierocs OILIEHHWBaeTCs B
COOTBETCTBUU C YHUBEPCAIBLHOM 1IKaJIOW, IPUBEAEHHON B MMyHKTE 5.2.

Onucanue npouenypbl OeHUBAHUSA «3a4eT».

3a4yeT MOXET MPOBOIUTHCS Kak B (hOpME YCTHOTO WJIM IMMCBMEHHOTO OTBETA CIOCIENYyIOUIeM coOecel0BaHHEM Ha BOIPOCHI
Omiera, Tak U B JOpPME TECTUPOBAHHUS.

IIpu npoBenenun 3adera B (opMe yCTHOrO OTBETAa Ha BOIPOCHI Ouiera oOydaromemycs npenocrasisercs 20 MHUHYT Ha
moaroToBKy. Ompoc obydJaromierocs mo OmiIeTy He JoKeH npeBbimath 0,25 gaca. OTBeT 00ydJaromerocs OIeHHBACTCS B COOTBETCTBUN
C KpUTEPHUSMH, OITMCAHHBIMHU B MyHKTE 5.2.

IIpun mpoBenenmm 3auera B ¢opme TectupoBaHus B cucrteme «Moodle» (pexxum noctyma: http://do.samgups.ru/moodle/)
KOJIMYECTBO TECTOBBIX 3aJaHUM M BpeMs 3ajaeTcs cucteMoil. Bo Bpemst mpoBeneHHs 3adera OOydaromIuecs MOTYT IOJIB30BATHCS
NPOTrPaMMOil  TUCHMILIMHBI, CIIPABOYHON JIMTEPATYpOH, KaIbKyIATOpOM. Pe3ynbraT KaXmoro OOydYaromierocs OICHUBACTCS B
COOTBETCTBUU C YHUBEPCAIHHOM IKAJION, NPUBEAEHHON B MyHKTE 5.2.

6. IEPEYEHb YYEBHO-METOJNYECKOT O OBECIEYEHUS 1151 CAMOCTOSITEJIbHOM PABOTBI
OBYYAIOINXCS MO JUCIHUAIIIMHE (MOY.JTIO)

6.1 IlepeyeHb OCHOBHOI 1 JOMOJHUTEIbHON YUeOHOH JUTepaTYPhl, He00X0AUMO /151 OCBOCHUS JMCIMILJIMHBI (MOAYJIsI)

6.1.1. OcHOBHas JIMTEpPaTypa

ABTOpBI, 3arsiaBue HzpateancrBo, rog | Koj-Bo
COCTABUTEJIH
JI1.1 |B.A. MasypoBa Odusuka. YaedHoe mocodue. [DIEeKTPOHHBIA pecypc] M.: KnoPyc, 2019. — 9bC
1044 ctp. BOOK.RU
J1.2 |A.E. lBaHoB MonekynsapHas ¢pu3uka 1 TepmoanHaMuka. Tom 1. [Onexkrponnsiii  |M.: Pycaiine, 2018. OBC




pecypc] — 213 c. BOOK.RU
J1.3 |A.E. BaHoB MonekynsapHas ¢pu3uka 1 TepmoanHaMuka. Tom 2. [Onexrponnsiii  |M.: Pycaiine, 2018. OBC
pecypc] —199c. BOOK.RU
J1.4 |T.U. Tpodpumona |Kypc pusvku ¢ mpuMepamu penieHus 3a1a4 B 2-x Tomax. Tom 1: M.: KnoPyc, 2017.- 9BC
yuebHoe nocodue / T.U. Tpopumona, A.B. ®dupcos. [DnexTponHslii 575 c. BOOK.RU
pecypc]
JI1.5 |T. U. Tpodpumosa  |Kypc ¢usuku ¢ npumepamu pernenus 3aaad. B 2 1. T. 2 : yue6. [Jns |M.: KnoPyc, 2017.- 9BC
By30B / T. U. Tpodumosa, A. B. dupcos. [DnekrporHsIii pecypc] |378 c. BOOK.RU
6.1.2 JlonoJIHUTEIbHASA JIUTEpPATypa
ABTOpBI, 3arsiaBue HUznareancTBo, rox | Kog-Bo
COCTABUTEJIH
JI2.1 |T.U. Tpopumona |Dusuka. B tabnuiax u popmysax: yaedHoe mocodue / M.:KnoPyc, 2017 3BC
T.M. Tpodumona. 5- e uzn. [IneKTpOHHBIN pecypc] BOOK.RU
J2.2 |T.U. Tpodumosa ®dusnka. Kparkuit kypc: yueOHoe nmocobue M.: KnoPyc, 2017. OBC
— 271 c. BOOK.RU
JI2.3 |T.U. Tpopumoa  |OcHoBbl pusuku. MonekynspHas ¢pusuka. TepMoauHamuka. M.: KnoPyc, 2018. 9BC
YuebHoe mocobue — 180 c. BOOK.RU
J2.4 |T.U. Tpopumoa  |Kypc dusuku : Yueb. mocodue mist By308/ T. 1. M.: Uzn-o "Bricmas 81
Tpodumoga. -5-e u3n., crep.. -M.: Uzn-Bo "Bricias mixona”, 1998.- 542
C.:a-UI.
mkoja", 1998
..-M.: U3n-Bo
"BpIcmias 1mikoja'",
2002. -542 c.:a-u.
19
JI2.5 |dermad A. A Kypc ¢uszukn : Yueb. nocodbue mis BTy3o8/ A. A. letnad, b. M. M.: U3n-Bo "Beicas
SIBopckwit. -2-e u3l., ucnp. u aom.. -M.: U3a-so "Briciiast mkona", |mkoma", 2000. -718
2000. -718 c.:a-un C.:a-UI.
63
..-M.: U3n-Bo 20
"Beicias mxkosma',
2002. -718 c.:a-un
JI2.6 |T.U. Tpopumosa |Kparkuii kypc pusnku : yueo. [Tocobue mns Byzos / T. U. M.: Bercur. k., 2006 82
Tpodumosa. — 5-¢ u3n., crep.
6.2 MeToanuyeckue pa3padboTku
ABTOpEL, 3aruaBue H3pareancrtBo, roa | Koa-so
COCTABUTEJIH

M1 |B.T. Bonos, JI.b. @usuka. Yacts 1. Gusnuecknue ocHOBBI MexaHUKK. Monexkynsapnas |Camapa: CamI'YTIC, | Di. komust
Bomnos, E.B. (u3MKa ¥ TEPMOANHAMUKA: METONYECKHE PEKOMEHJalnH K 2016 B
Bunskuna, A.I1. BBIITOJIHEHHIO CAMOCTOSITENBHBIX padoT Uit 00yJaIOIIUXCSI 110 TIOKATBHOM
3ybapes, X. /1. HaIpasJIeHHUIO MOAroToBKH (cnennansHoctn): 09.03.01 - ceTH By3a
Jlamaxanos, T.B. HNudopmarnka u BeraucnurensHas Texanka; 09.03.02 -
3alunKoBa Wndopmannonnslie cucreMs! 1 TexHonoruu; 13.03.02 -

OneKTpodHEepreTuKa U 3eKTporexHuka; 15.03.06 - MexarpoHuka u
pobororexnuka; 20.03.01 - TexHochepHas 6e3omacHOCTH; 27.03.01
- Cranpaptuzanus u Merpoiorus; 27.03.03 - CucreMHbIl aHANIN3 U
ynpasiienue; 23.05.01 — HazeMHble TpaHCIIOPTHO-TEXHOJOTUYECKUE
cpenctsa; 23.05.03 — [oaBUIKHOM COCTAB JKEIE3HBIX 10POT;
23.05.04 - DkcrutyaTanus xxene3Hsix gopor; 23.05.05 - Cucremsl
obecrnieueHns ABIKeHHS Moe31oB; 23.05.06 - CTpouTenscTBO
JKEJIE3HBIX JIOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHEJIEH OYHOU U
3a04HOM (hopM 00yueHHs [DnekTpoHHbIN pecypc] (Ned4201)

M2 |B.T. Bonos, I.b. Du3nka. DIEKTPUIECTBO, MarHETHU3M, OIITHKA : TaOOPaTOPHBIN Camapa: CamI'VIIC, | On. xonus
Bouos, E.B. NpakTHKYM 10 (QU3nKe, QU3MKE (IOTONHUTENBHBIE Pa3aeinl) s 2015 B
Bunsiknna E.B. CTyIeHTOB crienuanbHocTel: 23.05.01 — HazeMHbIe TpaHCTIOPTHO- JIOKAJIbHOM
Busiknna, A.IL TEXHOIOTUYECKUE cpeacTna, 23.05.03 — [TogsmxkHOM cocTa CETH BY3a
3ybapes, B.A. hKeTe3HBIX Aopor, 23.05.04 — DKCITyaTanys JKeIe3HbIX JOpor,

Muxatinos, X.JI. 23.05.05 — CucreMbl obecrieueHus IBMKEHNS 110e310B, 23.05.06 —
Jlamaxanos, JL.E. C
HKnyp, HLIO, TPOHTENLCTBO JKENESHBIX 0POT, MOCTOB H TPAHCTIOPTHBIX
Xoxnosa, T.B. TonHene, 09.03.01 — MapopmMaTrka 1 BEIYUCINTEIbHAS TEXHHUKA,
3aiiurkoBa 09.03.02 — MudopmarmoHHble cucTeMbI U TexHooru, 13.03.02 —
DIIEKTPOdHEPTeTHKA U dNIeKTpoTexHuka, 15.03.06 — MexarpoHuka u
pobororexnuka, 20.03.01 — Texnochepnas 6e3omacHocTh, 27.03.01
- Crannaprusanus 1 Metposiorus, 27.03.03 — CucreMHbIi aHaIu3 U
yOpaBJieHHE OYHOM 1 3a04HOi hopm ob0yuerus (3771)
M3 |(B.T. Bonos, J.b. Duznka. MexaHnuka v MOJIEKYJsIpHast (PU3HKa : 1a00paTOPHBINA Camapa: CamI'VIIC, | On. xonus




Bornos, E.B. MPaKTUKYM JIJIsl CTYACHTOB crnienuanbHocTei: 23.05.06 — 2014 B

Busikuna, A.IL CTpPOUTETBCTBO JKENE3HBIX OPOT, MOCTOB M TPAHCHOPTHBIX JIOKQJIbHOH
3y6apes, B.A. ToHHenel, 23.05.01 — HazemHBIe TPaHCTIOPTHO-TEXHOJIOTHIECKHE CeTH By3a
Muxaiinos, H.A. cpenctsa, 23.05.03 — IToaBuxkHON cocTaB *ele3HbIX 1opor, 23.05.04

Konbuyrun — OKcIuTyaTarus KeJle3HbIX 1opor, 23.05.05 — Cucremst

oOecrieueHu s IBU)KEHHS TI0€3/10B U HAaIPaBJICHUH 1TOJITOTOBKH:
09.03.01 — Mudopmaruka u BeIUMCIUTENbHAS TexHNKa, 09.03.02 —
ludopmannoHHble cucTeMbl U TexHonoruu, 13.03.02 —
DIIEKTPOdHEPTeTHKA U dNIeKTpoTexHuka, 15.03.06 — MexarpoHuka u
pobororexnuka, 20.03.01 — Texnochepras 6e3omacHocTh, 27.03.01
- Crannaprusanus 1 Metposiorus, 27.03.03 — CucreMHbIi aHaIu3 U
yOpaBJIeHHE OYHOH U 3a09HOI popm oOyuernns (3593)

M4 (B.T. Bonos, J.b. 3mepenusi, 00paboTKa pe3yIbTaToOB M OLIEHKA ITOTPEIIHOCTEN Camapa CamI'VIIC, | On. xonus
Bonos, B.A. n3MepeHuil Meroauueckue yka3aHus K BbIIIOJTHEHUIO 2011 B
Muxaiinos, E.B. MabopaTOpHBIX PadoT 1Mo (U3MKE IS CTYACHTOB BCEX JIOKaIbHOM
Busakuna CHeIMaIbHOCTEH OYHOM 1 3a04HOM Gopm oOyuerus (2927) CeTH By3a

6.3. Ilepeuennb pecypcoB HHGOPMANMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH '"MHTepHeT"

HanmenoBanue pecypca D.agpec
91 |- BBC CamI'VIIC, pecypc gocrynen ¢ mobeix ITK mocie peructpaiyu B https://samgups.bibliotech.ru
O6uboTeKe.
92 |- OBC m3parenscrea "Jlanp" (Temarmuecknii maker: MmkenepHo-texanueckuelhttp://e.lanbook.com/

Hayku (kaura m3garenberBa «YMILL XK T»)). Pecype noctymen c mroberx [1K
[0CJIe PErUCTPALUH C JFOO0Tr0 KOMIIBIOTEpa By3a.

33-34 |- http://ibooks.ru/
94 |- ®I'BOY «YueOHO-METOANYECKHH IIEHTP Ha HKeIe3HOA0poxkHOM Tpancnoprey.[95C BOOK.RU

JIOCTyTI K TTOTHBIM BEPCHAM KHUT H3/IaTEIECTBA BO3MOXCEH TIOCIE PETHCTPAIIH
Ha caiite MU Ta c mo6oro [1K Hamero yHuBepcuTera.

95 |- Uudopmanmonnas cucrema "Enunoe OKHO 1ocTyna K 00pa3oBaTeIbHBIM http://window.edu.ru
pecypcam" MpeaoCTaBIIsIeT CBOOOIHBIN JOCTYI K KaTalory 00pa3oBaTeIbHbIX
HWHTEPHET-PECYPCOB U MOJHOTEKCTOBON 3JIEKTPOHHON Y4eOHO-METOIMYECKOM
OoubIMoTeKe A1 00IIEro U NPOPECCHOHATBHOTO 00pa30BaHusl.

7. METOINYECKHUE YKA3ZAHUS JIUIA OBYYAROIIINXCHA 11O OCBOEHUIO JUCHUITJINHBI

Jucuummza «®u3rka» B COOTBETCTBUH C YUEOHBIM IUTAaHOM crienuanbHoCTH 23.05.03 u3ydaeTcs B TeUCHHE TPEX CEMECTPOB
Ha NIepBOM M BTOPOM Kypcax.

[Iporpammoii mpeaycMOTpEeHbI TEOPETHUECKHUE 3aHATHS (JIEKIIMH ), IIPAKTUYECKHE 3aHSI TSI, JTabopaTopHble PadoThI.

Teoperndeckue 3aHATHS MPOBOAATCS B COCTABE IMOTOKA, a MPAKTUYECKUE 3aHATHS, JJADOpaTOpHBIE pabOThl — B COCTaBE IPYIIIIBI
(momyrpymmsl).

[Ipu npoBeneHHM 3aHATHUH HMCHONB3YIOTCS IedyaTHble (y4eOHHMKH, IOCOOMWS, CIPAaBOYHHMKH M METOJAMYECKHE pa3pabOoTKH),
JIEMOHCTpalMOHHbIe (TU1aKaTel, J1laboparopHoe 00OpyAOBaHUE, MPHUOOPHI) U MYJbTUMEUIHBIE (ClAiiI-QUiIbMBbI, Mpe3eHTAIIOHHbIC
MaTepHajbl Ha AEKTPOHHBIX HOCUTENAX) CPEeICTBA O0yUIEHUS.

B xone nekuuii npernonaBarens U3IaracT M pa3bsCHIET OCHOBHbIEC, HAHOOJIEE CI0KHBIC MTOHATHS TEMBI, & TAK)KE CBA3aHHBIC C
HEll TeopeTHUecKHe M IMpaKTHYeCKHe MpOOJIEMBbI, JaeT PEeKOMEHAAIMHM Ha BBIIIOJHEHHE CaMOCTOATENbHON pabotel. ConepikaHue u
CTPYKTYpa JEKIIMOHHOTO MaTepHalia JOJDKHBI ObITh HaIllpaBJIEHB! Ha (DOPMHUPOBAHNE Y 00YYAIOIIETOCs COOTBETCTBYIOMINX KOMITETCHINN
1 COOTHOCHUTBCS C BRIOPAHHBIMH ITPENOAAaBaTEIeM METOAaMHU KOHTPOJISL M OLICHKOM UX YCBOCHHS.

B xoze nexmuii 00y4yarommmcsi peKOMEHAYETCS: - BECTH KOHCIEKTHPOBaHHE Y4eOHOTO Marepuana; - oopamarh BHUMaHUE Ha
KaTeropuu, (GOpMyJIMPOBKH, PACKPBIBAIOIINE COACPXKAHUE TE€X WM MHBIX SIBICHWH M MPOLECCOB, HAyYHHIC BBHIBOABI M IPAKTHYECKHUE
PEKOMEHIALNH 110 UX PUMEHEHHUIO; - 3a/1aBaTh MPENOAaBaTelI0 YTOUHSIOIINE BOIIPOCH! C LIENbIO YSICHEHHS TEOPETUYECKUX MOJIOKEHHH,
pa3pemeHns CHOPHBIX CUTyaluii. B pabounx KOHCIEKTax KeIaTebHO OCTaBISATh IOJIS, Ha KOTOPHIX BO BHEAYIUTOPHOE BPEMS MOKHO
clesaTh MOMETKH M3 Y4eOHO-METOJMYECKOTr0 OOeCIeYeHHs Ul CaMOCTOATENbHOM paboThl 00ydaronuxcs, JOMOIHSIIONIEr0 MaTepuall
MIPOCIYIIAHHONW JIEKLUH, a TAaKKE IOMETKH, MOJUYEPKUBAIONINE OCOOYI0 BaKHOCTb TEX WM HHBIX TEOPETHUECKHUX IMOJOXKEHHH. s
YCIICIITHOTO OBJIaJICHUSI KypCOM HEOOXOANMO IOCEeIaTh BCe JICKINH, TaK KaK TeMaTHYeCKHi MaTepuall B3aMMOCBsI3aH MeXIy coboil. B
ClTydasix NPOIYCKa 3aHATHS CTYIEHTY HEOOXOOMMO CAMOCTOSITEIBHO H3YyYHTh MaTepHal M OTBETHTh Ha KOHTPOJIBHBIE BOIPOCHI IO
MIPOITYIIIEHHON TeME BO BPEMsI HHANBHIyIbHBIX KOHCYIIbTalNH.

[MpakTryeckne 3aHATHS BKJIIOYAIOT CaMOCTOSTENBHYIO IMPOpabOTKy TEOPETHUECKOro MaTephala W W3ydeHHUE METOAWKH
pelIeHus] THUNWYHBIX 337a4. HekoTopele 3amaum conepikaT JIEMEHTHl HAayYHBIX HCCIEHOBAHUI, KOTOpBIE MOTYT IIOTPeOOBaTh
yriryOJIEeHHOHM caMOCTOSATENLHOM MPOPaOOTKH TEOPETHYECKOTO MaTepuara.

JlaGopaTopHble pabOTHl HANpaBlIEHbl HA 3aKpEIJICHUE TEOPETHYECKOro Marepuaja W BbIpAOOTKM HAaBBIKOB IPOBEICHUS
9KCIIEPUMEHTAILHBIX HAYYHBIX MCCIEIOBAaHWN Pa3IMYHBIX TEIUIOTEXHUYECKUX SIBICHUI M OLIEHKH MOTPENIHOCTEH M3MEPEHUH, a TaKkxKe
HaBBIKOB pabOTHI C COBPEMEHHOM Hay4HO-HCCIIEIOBATENLCKO anmmaparypoii.

[Ipu opraHm3amuu BHEAYAUTOPHOH CAMOCTOSATENFHOW pabOTHI MO JAaHHOW AWCIUILTHHE MPENoJaBaTeli0 PEKOMEHIyeTCs
HCII0JIb30BAaTh CIEAYIOIIHE e (POPMBIL:

- pelIeHHE CTYIEHTOM CaMOCTOSITENbHBIX 33724 OOBITHON CIIOKHOCTH, HAIIPABJICHHBIX HA 3aKpEIJICHUE 3HAaHUI U YMEHUII;

- BBINIOJIHEHWE WHANBUAYAJIbHBIX 33JaHUH TTOBBIIICHHON CIIOXKHOCTH, HANPABJICHHBIX HAa PAa3BUTHE Y 0OydaromMXcs HaydIHOTO
MBIIUICHHUS U MHULIUATUBBI.

JlomycKOM K HTOTOBOMY KOHTDOJIIO B BHJIE SK3aMEHa WJIM 3a4eTa SIBIICTCS BHIIOJTHEHHUE M 3aIUTa BCEX JaOOpaTOpHBIX padoT,
MIPEAYCMOTPEHHBIX I1.4; pellleHHe HHANBUTYaJIbHBIX 3aIaHHMH.

IToaroTroBKa K 3K3aMEeHY M 3a4eTy MPEIoIaracr:



https://samgups.bibliotech.ru/
http://window.edu.ru/
http://ibooks.ru/
http://e.lanbook.com/

- N3y4YeHNE OCHOBHON W JOTIOJIHUTENILHOHN JUTEpaTyphl, KOHCIICKTOB JICKIINH;
- peleHNe THIOBBIX 3a/1a4;

- ydacTHe B IPOBOJMMBIX KOHTPOJIBHBIX OIPOCax;

- TECTUPOBAHUE [0 TEMaM;

- pemeHreM CaMOCTOSITEIBHBIX KOHTPOJIBHBIX padoT;

- yJacTHe B pa30opax KOHKPETHBIX CUTYaluii.

8. UHOOPMAIIMOHHBIE TEXHOJIOI'NH, UCTIOJB3YEMBIE ITPU OCYIECTBJIEHUHN OBPA30OBATEJIBHOI'O
IHNPOLECCA IO MCIHUIIVIMHE (MO YJIIO)

PasmeriieHne yueOHbIX MaTepHaioB B pasjene «Dusukay cucremsl o0yuenus Moodle: http://do.samgups.ru/moodle/

8.1 Hepe‘le]—[]) MporpaMmmMHoOro o0ecneyeHust 1 HH(l)OpMaIIHO]—[Hl)IX CIIPABOYHbLIX CUCTEM

8.1.1 |I/Icnom>303aHHe CHENHaTU3UPOBAHHOTO IPOTPAMMHOT0 00ecTIedeHNe TaHHOM MporpaMMoil He IpeayCMaTpUBaeTCs

9. OIMCAHUE MATEPUAJIBHO-TEXHUYECKOMU BA3bI, HEOBXOJUMOMU JJIs OCYIHECTBJIEHUA
OBPA30OBATEJIbBHOI'O NPOLECCA 110 JUCHUITIJIMHE (MOYJIIO)

Jlekumonnast ayauropus (50 m Ooiee MOCATOYHBIX MECT) M ayAWTOPUH U NPOBEICHUS NMPAKTUYECKUX W J1abOpaTOpPHBIX
3aHATHH (25 1 Oonee MocaouHBIX MeCT) 000pYAOBaHHBIC YIeOHOH MeOelblo; HEOTPaHWIEHHBIH JOCTYII K 3JIEKTPOHHO-ONOINOTEIHBIM
cucremMam (uepe3 pecypebl OuOmmorekun CamI'YIIC), k armexkTpoHHOH uHGOpPMAaMOHHO-00pa3oBaTenbHON cpexe moodle u K
MH(pOPMALIMOHHO-TEIEKOMMYHHKAIMOHHOM ceTH «IHTepHeT» B paMKax caMOCTOSTEIbHOM pab0Thl 00yYaroIIerocs.

JlekuMOHHbIE, MPAKTUYECKHE U Ta00paTOpHbIC pabOTHI IPOBOJSITCS B COOTBETCTBUH C paciucaHieM 3aHsTid. JJabopaTtopHbie
[pabOTHI MPOBOIATCS B TabopaTopusx kadenpbl « MHxeHepHBIE T'yMaHHTAPHBIC SCTECTBCHHOHAYYHBIC M 00HIepOodecCHOHATBHBIC
muciumuinHby CapaToBekoro ¢ummana CamI'YIIC.

JlaGopaTopust MEXaHHKH U MOJIEKYJISIPHOH (DU3UKH, BKITIOYAIOLIAs TaOOpaTOpHbIE YCTAHOBKH: OCHOBBI H3MEPEHUH 1 00paboTKU
pe3yJbTaToB, YNPYTHi ynap, MaTeMaTHUeCKMH MasTHUK, W3MEpPEHHE Ta30BOIl IOCTOSHHOW, BS3KOCTh XHMIKOCTH, Kod(dummeHt
MIOBEPXHOCTHOT'O HATSHKEHUSI U HEKOTOPBIE PYTHE CTEHIBI.

JlaGopaTopusi AJIEKTpUYECTBA W MarHeTU3Ma, BKIIIOYAIOIIAs J1a0OpaTOpHBIE YCTAHOBKH: 3JIEKTPOM3MEPUTENbHBIE MPHOOPSL,
3aKOHBI NOCTOSTHHOTO ¥ IEPEMEHHOTO T 0K, YJIEKTPOMAarHUTHBIE BOJIHBI U HEKOTOPBIE APYTHE CTEHIbI

JlabopaTopusi ONTHKH, BKIIIOYAIOIIAs Ta0OPATOPHBIE YCTAHOBKH: OIpeAeieHHe (POKYCHOTO PACCTOSIHUS JIMH3bI, AU(PAKIUS U
TTOJIAPU3aITNs CBETa, BHEITHUH (oT0d)dEeKT, paquanmoHHbI HOH W HEKOTOPBIC IPYTHE CTEHIBI.
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