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1. IVTAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 1O JUCHUNIJIMHE (MOAYJIK0), COOTHECEHHBIE C
INIIAHUPYEMBIMHU PE3YJIBbTATAMHN OCBOEHUSA OBPA3OBATEJIBHOU ITPOT'PAMMBI

1.1. Iesu ocBOeHUsT TUCIUNITHHBI (MOIYJIs1)

Coznanue y o0yJarommxcsi OCHOB ITUPOKOH TEOPETHIECKOM MOATOTOBKH B 00JacTH (HH3MKH, TIO3BOJISIONIEH OYAYIITUM CIICIIHATUCTaM
OPHEHTHPOBATHLCS B MIOTOKE HAYYHOI TEXHUYECKOW MH(POPMAIMK U 00ECIeYHBAIOIIEH UM BO3MOXKHOCTh MCIIOJIb30BAHUS Pa3HOOOPa3HBIX
(bU3MUECKUX MPUHIIUIIOB B TeX 00JIACTIX TEXHUKH, B KOTOPBIX OHH CIICIHAIU3UPYIOTCS.
DopMUpoBaHHE Y OOYYAIONIUXCSl HAYYHOI'O MBIIUICHHS, NMPABUILHOTO MMOHUMAHUSI TPAHHUI] [IPUMEHUMOCTH Pa3MYHBIX (HU3HUECKHUX
MOHSATHI, 3aKOHOB, TCOPUH M YMCHHS OLICHUBATH CTCIICHb JOCTOBEPHOCTH PE3YJILTATOB, IMONYUYECHHBIX C TIOMOIIBIO IKCIIECPUMEHTAIHHBIX

I MaTeMaTUYEeCKUX METOJIOB HCCIEAOBaHUS.
YcBoeHNe OCHOBHBIX (PM3NYECKUX SBICHUH U 3aKOHOB KIIACCHUECKON M KBAaHTOBOU (PM3UKHU, METOJOB (PU3NIECKOTO MBIILICHHUS.

BripaboTka y oOydarommuxcss TPHEMOB M HABBIKOB pEIICHHMS KOHKPETHBIX 3afad W3 pa3HBIX oOJacTeil (H3MKH, ITOMOTAONINX
00yJaromuMcs B JaJIbHEHIIEM pemmaTh MpodhecCHOHAIHHBIE 3a1aUH.

O3HakoMIIeHHE 00YYaIOMIMXCs C COBPEMEHHON HAayYHOH ammapaTrypoil i BEIpaOoTKa y 00yJaromuxcsi Ha4adbHBIX HaBBIKOB ITPOBEICHUS
SKCIIEPUMEHTAIBHBIX HCCICIOBAHNHN Pa3IHIHBIX (PU3NIECKUX SBICHUHA U OIICHKH MMOTPEITHOCTH U3MEPEHUI.

1.2 KomnereHuuu o0y4aromerocsi, popmupyemMbie B pe3yJibTaTe 0CBOEHHS THCHUILTHHBI (MO/YJIs1)

OIIK-1: cnoco0HOCTBLIO NPMMEHATH METO/Abl MATEMATHYECKOT0 AHAIN3Aa H MOJeTUPOBAHUS, TEOPETHYECKOT0 H

IKCIIEPUMEHTAJIBHOI'0 HCCJICIOBAHUSA

3HaTh:
Yposens 1 OCHOBHEBIC 3aKOHBI (DH3UKH M UX MAaTEMAaTHYECKYIO ()OPMYITHPOBKY OCHOBHBIX 3aKOHOB (DU3UKH, POJIb MATEMATHUCCKUX
(6a3oBbIii) Mojieneil B pu3nke, posib IKCIIEPUMEHTAILHOTO HCCIIETOBaHUs B (YU3HKE
YpoBenb 2 [0CHOBHBIE 3aKOHBI (GU3UKH U UX MaTEMaTHYECKYIO (POPMYITHUPOBKY OCHOBHBIX 3aKOHOB (DM3UKH, POJIb MATEMATHIECKUX
(mpoaBWHYTHIN) |Moneneii B (u3HKe, PONb AKCHCPUMCHTAIBHOTO HWCCICHOBaHUMS B (DHU3HMKE, POJb MAaTEeMaTHKUB MOICITHPOBAHUS
(pM3NUECKUX ABICHUN, OCHOBHBIE METOIBI H3MEPECHUS (QU3NUECKUX BEIMIHH, 3TATOHB! (PH3MUECKUX BEIHIHH
Yposens 3 OCHOBHEBIE 3aKOHBI (PM3UKH U UX MaTeMAaTHIECKYI0 (POPMYIHPOBKY OCHOBHBIX 3aKOHOB (DM3HMKH, POJIb MATEMAaTHIECKUX
(BbIcOKHMI) [Momenell B (pu3HKE, POJIb IKCIEPHUMEHTAIHFHOI'O HUCCICIOBAaHUS B (PU3UKE, OCHOBHBIC MAaTEMATHYCCKHC METOJBI
MOJICITUPOBAHMA (QH3UUECKUX SIBIICHHUH, OCHOBHBIC METOABI M3MEPEHUS (U3NUECKUX BEIWUHH, STAJIOHBI (PH3UUECKUX
BEJIMYHMH, OCHOBHBIC MCTOBI KCIICPUMEHTAIIBHBIX UCCIICIOBAHUN B (PH3HKE.
Ymern:
Yposens 1 UCTONB30BaTh ~ OCHOBHBIC  3aKOHBI  (DM3WKHM  JUIS  MOJACIHMPOBAHUS  OCHOBHBIX  ()M3WYCCKHX  SIBJICHUA,
(6a3oBbIii) MIPOBOAUTHEU3MEPEHUS (PU3MUECKUX BEITMIUH
YpoBenb 2 [popMupOBaTH U aHANM3UPOBATH MOJEIH (QU3NUECKUX SBICHUH C MCIIOIH30BAHNEM OCHOBHBIX (PM3WYECKUX 3aKOHOB U
(MpoABMHYTHII) |MaTEMaTHYECKUX METOJOB, IPOBOIUTDH SKCIIEPUMEHTAIBHbBIC H3MEPEHHS (PU3MUECKIX BEIMYHH, IPOBOIUTE 00pabOTKY
Pe3yIBTaTOB (PH3MUCCKUX U3MEPCHHMA
Yposens 3 (hopMupOBATh M AaHATU3UPOBATH MOJEITH (HU3UUCCKUX SBICHUHA C MCIOIH30BaHUEM OCHOBHBIX (PM3UUECKUX 3aKOHOB H
(BBICOKHMI) [MaTEeMaTUYCCKUX METOJOB, MPOBOJHUTH TCOPETHUYCCKOE HCCICAOBAHME 3TUX MOJCICH M MOMyYaTh MX MpeICKa3aHHs,
TIPOBOIUTH SKCIEPUMEHTANbHBIE U3MEPEHUS (QU3NUECKUX BEIWYNH, IPOBOIUTE 00pPabOTKY pe3yabTaToOB (PH3UUECKUX
U3MEPEHUH, OCYIIECTBIIATH 000OIICHHIE IKCIIEPUMEHTAIBHBIX PE3yIbTATOB
Baaners:
Yposens 1 MaTeMaTHYECKUMH METOJAaMH PEIICHUS OCHOBHBIX (PH3MUECKHX 3aJad W METOJaMH (H3HYECKOTO SKCICpHMEHTa
(6a30BbIii) UCTIONBE3YEMBIX TpH (U3WYECKUX HCCICIOBAHUSIX SBICHUN M TPOIECCOB, OMPEICIIAIONINX TPUHIMIIEI PaOOTHI
Pa3IUYHBIX TEXHHYECKUX YCTPOICTB
YpoBeHb 2  [MaTeMaTHYeCKMMH METOJAMH peIICHHS IIUPOKOrO Kiacca (U3WYECKHX 3aJad W MeToHaMh (U3UIECKOTO
(IPOABWHYTHIIT) |IKCIIEPHUMEHTA UCIIONB3YEMBIX TPH (HU3MICCKUX UCCICIAOBAHHUSAX SBICHUN U MPOIECCOB, OMPEICISIONINX MPHHIIUIBI
paboThI pa3NUYHBIX TEXHHYECKUX YCTPONCTB
Yposens 3 METOAAMH MATEMAaTHYECKUMHU MCTOAAMHU PCIICHUS OCHOBHBIX (M3MYCCKHX 3aJjad W METOJaMH (PU3HUYCCKOTO
(BbICOKMIA) JKCIIEPUMEHTA UCITIOJIb3YEMBIX TIPH (PH3UUECKHUX UCCIIEOBAHMUSIX PA3IMIHBIX SIBICHUN 1 TIPOIECCOB

OIIK-2: cnoco0HOCTBHIO HCTIOJIb30BATh 3HAHHUS 0 COBPeMeHHOI (PM3UYeCKOoii KapTHHe MUPa U 3BOJIOIUM BeesieHHoid,
NMPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOEHHH BellecTBA /15l HOHUMAHUS OKPYKAI0IIero MUPa U sSIBJIeHu i

NPUPOABI
3HaTh:
Ypogens 1 OCHOBHbIE (PU3NUECKHE SBJICHUS M 3aKOHBI, OCHOBHBIE €IMHHIIBI I3MEPEHHS (GPU3MUECKUX BEJINYNH, (GyHIaMECHTaIbHbIE
(6a30BbIii) TIOHSITHSI U TEOPUH KIACCHIECKON M COBPEMEHHOHN PU3NKH
YpoBeHb 2 |OCHOBHBIC METOJIbI H3MEPEHHS (QU3MUECKUX BEJIINYNH, ITATOHBI (PU3MUECKHUX BEINYNH, B3AUMOCBS3b OCHOBHBIX
(MpoaBUHYTHIN) [QU3NUECKUX MOHATHH KJIACCHYECKOW M COBPEMEHHON (M3UKH




Yposens 3 OCHOBHBIE (pr3WUecKie 3aKOHBI, PH3HMYECKIE BETMYUHBI 1 KOHCTAHTHI, UX ONPEICICHNE, CMBICT U € IUMHHIIBI HX
(BbICOKMIA) n3MepeHuni, pyHaamMmenTaapHbie GU3NIECKUE TTOHITHS U TEOPUH KITACCHIECKON M COBPEMEHHOM (PU3UKH
Ymern:
Yposens 1 WCIIONIb30BaTh 3HAHHMS O COBPEMEHHOW (DHM3MYECKOW KapTHHE MHUpa M 3BOJIONWH BcelleHHOW, MpoCTpaHCTBEHHO-
(06a3oBbIii) BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHUH BEIIECTBAa JJIsi MOHUMAaHHUS OKPYXKAIOLIEro MHpa U SIBICHHM NPUPOIBL,
TPUMEHATH (PU3NIECKUE 3aKOHBI JJIS PeIIeHHs MPaKTHIEeCKUX 3afad, UCIOIb30BAaTh OCHOBHBIC (PM3MUECKUE 3aKOHBI U
(hyHIaMeHTaIBHBIC TIOHATHS B TPOGECCHOHATIBHOM e TeIbHOCTH
YpoBeHb 2 [MCHIONB30BaTh 3HAHWS O COBPEMCHHOW (DM3MYECKOW KapTHHE MEpa W 3BOJNIONHUU BceneHHOW, MpOCTPaHCTBCHHO-
(MpoABMHYTHII) |BpEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHMM BELIECTBA J/JI1 TMOHMMAaHHUS OKPYXAIOIIEro MHpa U SIBJICHUN NPUPOJIBI,
TPUMEHSTH (PU3UKO-MaTeMaTHYECKHe METO B IS aHAJN3a M PeIIeHHUs] IPAaKTHUECKUX 3a/1a4, NCII0Ib30BaTh OCHOBHEIC
(u3nveckue 3aKOHEI U ()yHJAMCHTAIILHBIC TIOHATHS B IPO(PECCUOHANBHON e TEIBHOCTA
Yposens 3 WCTIONIb30BaTh 3HAHMS O COBPEMEHHOW (DHM3MYECKOW KapTHHE MHUpa M 3BOJIONWH BcelleHHOW, MpoCcTpaHCTBEHHO-
(BbICOKMH)  |BpEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BELIECTBA Ui TMOHUMAHUS OKPYXAIOIIEr0 MHUpa W SIBICHUN NPHUPOABDI,
OPUMEHSITh (PU3MKO-MAaTEeMaTHYCCKHE METOJBI JJIS CO3JaHHS HOBBIX CPEICTB H3MEPEHHS, METOJOB H3MEPCHUS H
METOAMK M3MEPEHHH, pa3pabaThBaTh W NpeAJiaraTh IUIaH MPOBEICHUS (U3NIECKOTO HCCIENOBaHuUs, (GOpPMyITHpOBATh
BBIBOJIbI, OLICHUBATh COOTBETCTBHE BHIBOJIOB MOJTYYECHHBIM JIJAHHBIM, OLIEHUBATh HAYUYHYIO U MPUKIAJIHYI0 3HAUUMOCTh
CBOEH pa3paboTKu
Baaners:
Yposens 1 MeTOAaMH (PU3UKO-MATEMATHIECKOTO OTMCAHNS OCHOBHBIX (PM3UYECKUX SBJICHUN M MIPOIECCOB, OTPEACISIONINX
(0a30BbIii) NPUHIUIIBI Pa0OTHI Pa3InYHBIX TEXHUYECKUX YCTPOHCTB
YpoBens 2 [MeTonaMu (HU3UKO-MATEMATHICCKOTO OIMHCAHUS NIMPOKOTO Kilacca GU3HUYCCKUX SBICHUH U MPOILIECCOB,
(MpOABMHYTBIN) |OTIPEAETAIONTNX MIPUHIIAIIEI pa0OThI PA3THYHBIX TEXHUIECKUX YCTPOUCTB
Yposens 3 MeTOAaMHU (PU3UKO-MATEMaTHUECKOTO OTMCAHNS U MOACTHPOBAHUS IIHUPOKOTO KiIacca PU3NUECKUX SBICHUHN U
(BBICOKHMI)  [pOIIECCOB, OTMPEACIAIONINX TPUHIIHITEI PA0OTHI Pa3IMYHBIX TEXHHYCCKUX YCTPONCTB

OIIK-3: cioco0HOCTBIO IPHOOPETATH HOBBIE MATEMATH4YECKHE U eCTeCTBeHHOHAYYHbIC 3HAHMSA, HCIOJIb3Ysl COBPEMEHHbIE

06pa30BaTeJ’lLHLIe u l/lH(l)OpMaHHOHHble TEXHOJOTHH

3HaTh:
Yposens 1 OCHOBHEBIE (pr3WUecKHe SABJICHUS U 3aKOHBI, OCHOBHBIC €ANHUIIBI H3MEPEHUS (PU3NIECKUX BEITMUNH, (QyHIaMECHTAIbHBIC
(0a30BbIii) MOHSATHUS ¥ TEOPHH KITACCHYECKOH M COBPEMEHHON (DM3HUKH
YpoBeHb 2 [0CHOBHBIC METOMBI U3MEPEHUS (PH3MUECKUX BEIWIHH, 3TATOHB! (QH3NUECKUX BEIWIHH, B3AUMOCBSI3b OCHOBHBIX
(MpoaBUHYTHIN) (QU3NUECKUX MOHATHH KJIACCHYECKOW M COBPEMEHHON (M3UKH
YpoBenb 3  [0CHOBHBIC (PH3MUYCCKUE 3aKOHBI, (PH3MUYCCKUC BETHYUHBI M KOHCTAHTHI, UX OIPEACICHUE, CMBICT U CIUHUIIBI HX
(BbIcOKMI)  [u3MepeHul, GyHIaMEHTANBHBIC (U3NYECKUC TIOHATHS U TEOPUU KIIACCHUYCCKOU M COBPEMEHHOM (hHU3UKH
YMmern:
Yposens 1 TNPUMEHSTH (PU3UICCKUE 3aKOHBI JJISI PEIICHHUS MPAaKTUYCCKUX 3a7a4, UCIOIh30BAaTh OCHOBHBIC (DH3MUCCKUC 3aKOHBI U
(6a30BbIii) (byHITaMeHTaNbHBIE TIOHATHS B TPOPECCHOHATHHOW JAESITeTHbHOCTH, TNPHUOOpPETaTh HOBBIE MaTeMaTHYeCKHe |
€CTECTBEHHOHAyYHbIEC 3HAHUS, NCIIOJIb3Ysl COBPEMEHHBIE 00pa3oBaTeNbHbIC U HHPOPMAIIMOHHBIE TEXHOIOTHH
YpoBenb 2 [mpuMeHATH PU3UKO-MATEMaTHIECKHE METOJIBI IS aHAIN3a U PEUICHUS MIPAKTUIECKHUX 3a/1a4, HCIOJIh30BaTh OCHOBHEIE
(mpoaBWHYTHIN) |pu3nudeckue 3aKOHBI U (PYHIAMEHTAIBHBIC TOHATHS B NPO(ECCHOHANBLHOW JCSITEIBHOCTH, MPUOOpETaTh HOBBIC
MaTeMaTHYECKHEe W €CTECTBEHHOHAYYHBIC 3HAHHWS, WCHOJB3ySd COBPEMEHHBIE 00pa3oBaTelbHBIE U WH(OPMAIMOHHEIC
TEXHOJIOTHH
YpoBenb 3  |IpUMEHSATH (HU3MKO-MaTEMaTHYECKHE METOJbI JJIsI CO3JIaHHsl HOBBIX CPEACTB HM3MEPEHMs, METOIOB HM3MEpEHHsS M
(BbICOKMIA) METOJIMK M3MEpPEHUH, pa3pabaThiBaTh W TpeIaraTh IUIaH MPOBEASHUS GU3MIECKOTO UCCIIEN0BaHUS, HOPMYITHpPOBATh
BBIBOJIBI, OIICHUBATH COOTBETCTBHE BBHIBOJIOB MOJYYCHHBIM JIaHHBIM, OIICHUBATh HAYYHYIO U MPUKIATHYIO 3HAYMMOCTb
CBOEH pa3paboOTKH, MPHOOpPETaTh HOBBIC MaTEMaTHYECKHE M €CTECTBEHHOHAYYHBIC 3HAHWS, WCIOIB3YysS COBPEMEHHBIC
obpazoBaTesbHbIe H NH()OPMAIMOHHBIE TEXHOJIOTHH
Baaners:
Yposens 1 MeTOAaMH (PH3UKO-MATEMATHIECKOTO ONMCAHNS OCHOBHBIX (PM3MYECKUX SBJICHUN M MIPOIECCOB, OTPEACIISIONINX
(6a3oBbIii) MIPUHIIAITEI pa0OTHI PA3TUIHBIX TEXHUIECKUX YCTPONCTB
YpoBenb 2 |MeTonaMu (PU3NKO-MAaTEMAaTHYECKOTO ONMCAHUS MIMPOKOTO Kilacca PU3NIECKUX SIBIICHUH U IPOLIECCOB,
(MpOABMHYTHIIH) |OTIPENENSIONTIX IPHUHINIBI PA0OTH PA3IMIHBIX TEXHHYECKIX YCTPOUCTB
YpoBenb 3  [MeTomamu HU3NKO-MAaTEMATHIECKOTO OMICAHUSA M MOJISIMPOBAHHS IIUPOKOTO KiIacca (HYU3MUECKUX SIBICHUH 1
(BBICOKHMI)  [IPOIICCCOB, OTMPEACIAIONINX TPUHIIHUITEI PA0OTHI Pa3IMYHBIX TEXHHYCCKUX YCTPONCTB

1.3. Pe3yabTarhl 00yueHHs 0 TUCHUILINHE (MOIYJIIO)

B pe3yJjbTare 0CBOCHUA TUCHUIIJINHBI oﬁyqalonmﬁm JOJIXKCH

3HaTh:




(r3HYeCKHe OCHOBBI MEXaHHMKH, 3JIEKTPUYECTBA W MarHeTH3Ma, (GM3MKH KONeOaHMI M BOJIH, KBAaHTOBOM (DU3MKH, SJIEKTPOAMHAMHKH,
CTATHYECKOH (PHU3UKH M TEPMOANHAMHKH, aTOMHOW M sIepHON (U3MKH; (QyHIaMEHTaIbHbIC MOHATHS, 3aKOHBI U TEOPHH KIACCHYECKOH M
COBPEMEHHOW (HU3HUKH

YMmerh:

HCII0JIb30BATh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JIUCHUILIMH B HpOd)eCCHOHaHBHOﬁ JACATCIbHOCTH, TPHUMCHATH CI)I/ISI/I‘{CCKI/IC
3aKOHBI JJI1 pCHICHUS MPAKTUYCCKUX 3a4a4; IPOBOAUTL U3MCPCHUS, 06pa6aTI>IBaTI) 1 MPCACTABJIATL PE3YJIbTAThL

Baagern:

METOJaMH MaTEeMaTHYCCKOTO OMUCAHUS (PU3UICCKUX SBICHUN M MPOIECCOB, OMPEACISIOIINX MPUHIUITEI pa00THI Pa3IMIHBIX TEXHHUECKUX
YCTpOICTB

2. MECTO JUCHUIIJIMHBI (MOIYJISA) B CTPYKTYPE OBPA3OBATEJIBHOM NPOTPAMMBI

nncullfzinﬂu HaumeHoBaHHe TUCHUILINHBI Kouzzﬁzsx?{lzz:;blx
2.1 OcBanBaeMasi JHCIHUILINHA
B1.5.10 | Puznxca |OIK-1; OIK-2; OIK-3
2.2 IpenmecTBy0Ne TUCHUTITAHBI
| 2.3 OcBauBaeMble NapajijieJbHO AU CUUIIMHBI l
b1..07 HNudopmarnka OIIK-3; OIIK-4; OIIK-5; OIIK-10
b1.b.13 Xumus OIIK-2; OIIK-3
b1.b.11 MaremaTuka OIIK-1; OIIK-3; TIK-4; TIK-25
2.4 ITocaenyromme TUCHUNLINHBI
b1.B.02 MaremaTiueckne MOIeTH 00BEKTOB U MPOIIECCOB OIIK-1; TIK-4; TIK-22; T[TK-23; TIK-
25

3. OFBEM JJUCHUIIVIMHBI MOAYJIA) B 3BAYUETHBIX EJJUHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIUXCSA C
NPENOJABATEJIEM (IIO BUJIAM YYEBHBIX 3AHATHIN) U HA CAMOCTOSTEJBHYIO PABOTY OBYYAIOIUXCSI

3.1 O0beM AUCHMILIMHBI (MOTYJIs1) | 103ET

3.2 PacnipeniesieHHe akageMH4YeCKHX 4acoB Mo ceMecTpaM (uist odo)/kypcam( st 3¢o) M BHaaM y4eOHbIX 3aHATHIH

Ne cemectpa (17151 0¢o) / kypea (s 3¢o)
Bup 3ansaTnid 1 2 3 4 5 6 Hroro
yi PO v PO yi PILJ yi PO v PO v PIIJT viu P
KonrakTHast padora:| 29,5 | 25,5 | 8,65 | 8,65 38,15 | 38,15
Jlexyuu 8 8 4 4 12 12
Jlabopamopuvie 8 8 8 8
Ilpaxkmuueckue 8 8 4 4 12 12
Koncynomayuu 5,5 5,5 0,65 | 0,65 6,15 | 6,15
Hno.paboma
Konrpoan 13,3 | 13,3 | 3,75 | 3,75 17,5 | 17,05
Cam.pabora 245,2 | 245,2 | 59,6 | 59,6 304,8 | 304,8
UTOI'o 288 288 72 72 360 360
3.3. @®opMBbI KOHTPOJISI H BUABI CAMOCTOSITEIbHOI PadoThl 00y4alOUIerocsi
®opmMa KOHTPOJIA Cemectp HopMbI BpeMeHH HA CAMOCTOSITEJIbLHYIO padoTy 00y4aronerocst
(ogpo)/ Bun paborst HopMmbl BpeMeHH, dac
Kypc(3¢o) TToaroroBka K JIEKIUAM 0,5 gaca Ha | 9ac aynUTOPHBIX 3aHATHH
JK3aMeH 11 [ToaroroBka kK MpakTUYECKUM/ 1 yac Ha 1 4ac ayAUTOPHBIX 3aHATUH
J1a00PaTOPHBIM 3aHATHSAM
3auer 2 IToaroToBKA K 3a4eTy 9 gacoB (0¢ho)
Kypcosoii npoekrt BrinonHeHnne KypcoBOro mpoexTa 72 yaca
KypcoBas padora BerimonHenne KypcoBoit paboThI 36 uacos
KonTpoabHas 112 BerInonHeHNe KOHTPOJIBLHOM PabOTHI 9 yacoB
padoTa
PT'P Brinonnenue PI'P 18 gacos
Pedepat/acce Brimonnenue pedepara/scce 9 yacoB




4. COAEP KAHUE JTUCHUIIIMHBI MOAYJI), CTPYKTYPUPOBAHHOE IO TEMAM (PA3JEJIAM)
C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAIEMHUYECKHUX YACOB 1 BU/10B
YUYEBHBIX 3AHATHUU

Kon
3aHATHUSA

HaumenoBanme pa3iejioB U TEM

Bun
3aHATHA

Cemectp
/ kypc

K-Bo
aK.4aCcoB

KoMnereHuuu

Jluteparypa

Yacel B
HHTEPAKTHBHOM

¢opme

K-Bo
aK.4YaCOB

®opma
3aHATHS

Pazngea 1. IPEIMET N
METO/Ibl ®U3UKHN

1.1

®u3nka Kak Hayka. MeToabl
(hU3MIECKOTO MCCIIeOBAHUS: OIIBIT,
THIIOTE3a, YKCIIEPIMEHT, TEOPHSL.
[onsiTre PuznvecKkux Moeseit.
Baxueiimme stansl nctopun QU3MKH.
Ponb ¢usuku B pa3BuTHH
UBWJIM3AIMH. B3anMocBs3p pu3nkn
U IpYyTUX o0OnacTell HayKHu U
TexHuku. KommbrotepHoe
MOJIEIMPOBAHKUE B COBPEMEHHOM
¢dusuke. OOMIAs CTPYKTypa U 3a1a41
Kypca obmieit pusnku. Posb
n3MepeHus B pusuke. EnuHUIb
U3MEPEHUS U CHCTEMBI €INHUIIL.
Ocuosusble eqnannsr CU.

Cp.

10

OIIK-1, OIIK-2,
OIIK-3

JI1.1JI1.5
JI1.6 J12.1
JI12.6

Paznen 2. KHHEMATHKA
MATEPUAJIBHOM TOUKHA

2.1

ITonsTre cucTeMsl OTCUETA.
Mopaenu maTeprallbHOW TOUKH U
TBepAoro Tena. Bekropuoe u
KOOPJMHATHOE OMMCAHUE IBUXKEHUS
MaTepHanbHOM Touku. [IpoiifeHHBbIH
yTh U nepemenenue. Paguyc-
BeKTOp. CpeqHss CKOPOCTh U CpeliHee
ycKopeHrne. MrHOBeHHAasi CKOPOCTh U
MT'HOBEHHOE YCKOPEHHE.
TaHTeHIIMaIbHOE U HOPMATLHOE
YCKOPEHHUS MaTepHUaIbHOW TOYKH.

JIek.

OIIK-1, OIIK-2,
OIIK-3

JI1.1JI1.5
JI1.6 J12.1
J12.6

2.2

BpamarensHoe aBuxkeHue
MaTtepuaibHO Touku. BekTops! yria
MOBOPOTA, YTIIOBOM CKOPOCTH U
yII0BOTO yeKOpeHus. CBS3b MEKIY
YIJIOBBIMU U JINHEHHBIMU
BEJIMYMHAMU.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

JI1.1JI1.5
JI1.6 J12.1
JI12.6

23

Kunemartuka MatepuaibHON TOUKH.

IIp.

OIIK-1, OTTK-2,
OIIK-3

JI1.1J11.4
JI1.5 J11.6
JI2.1J12.2
J2.3J12.4
JI2.5J12.6

Paznen 3. OCHOBBI
JIUHAMUKHU
IMOCTYHATEJBHOI'O
JIBUJKEHUS TEJIA

3.1

ITocTynaTenbHOE U BpamaTeabHOe
nBrokeHus Tena. [lepBoii 3aKoH
Hrrorona. Ilonsrtue maccel Tena.
Bropoii 3axon HerotoHa. [Tonsitue
cwibl. Cioxxenne cuil. TpeTuid 3aKoH
Herotona. Cuna rpaBuTanuy, cruia
TSDKSCTH M BEC.

Jlek.

OIIK-1, OIIK-2,
OIIK-3

JI1.1JI1.5
JI1.6 J12.1
JI12.6

3.2

VYupyrue cunbl. CUiIbl TpeHUS. 3aKOH
BCEMHPHOTO TSATOTCHUS. [[BIDKCHHE B
MOJIC TATOTCHUS 3EMITH.
Kocmuueckue ckopocTr. 3aKOHEI
Kenuepa.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

JI1.1JI1.5
JI1.6 JI2.1
J12.6

3.2

I[I/IHaMI/IKa TMOCTYyHaTCJIbHOI'O

IIp.

OIIK-1, OTTK-2,

JI1.1JI11.4




JABMIKCHUA TCIIA.

OIIK-3

JI1.5 J11.6
J2.1J12.2
J12.3J12.4
JI2.5J12.6

Paznen 4. 3SAKOHBI
COXPAHEHMSI B MEXAHUMKE

4.1

Mexanmnueckasi cucteMa. 3aKoH
M3MEHEHHUS UMITYJIECA MEXaHUYIECKOM
CHUCTEMBI. 3aKOH COXPaHEHUS
HUMITyJIbca. 3aKOH IBIDKEHIS LIEHTpa
Macc. PeakTHBHOE IBHIKEHHE.
JIBI>KeHUe Tell C MepeMeHHOI
Maccoll. YpaBHeHHue Melepckoro.
Dopmyna [{1onKoBCKoro.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

JI1.1JI1.5
JI1.6 J12.1
JI12.6

4.2

Kunernueckas sneprus. Pabora
CUIIBL. 3aKOH U3MEHEHUs
KUHETHYECKON HEPTUM.
KoncepBaTtuBHbIE U
HEKOHCEPBAaTHBHBIE CHIIBI.
[otennuanpHas sHEpTUs. 3aKOH
COXPaHEHMs SHEPTHU B MEXaHHUKE.

Jlek.

OIIK-1, OTTK-2,
OIIK-3

JI1.1J11.5
JI1.6 JI2.1
J12.6

43

Yupyroe u Heynpyroe coyaapeHusi.
IenTpansHbIi yaap. AGCOIIOTHO
HEynpyruii yaap. AGCOIIOTHO

YIOpyruu yaap.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

JI1.1JI1.5
JI1.6 J12.1
J12.6

43

N3yueHue 3ak0HOB
MTOCTYTIATEIFHOTO ABWKCHHUS C
MTOMOIIBIO0 MAIINHBI ATBYZA.

N3yueHue nuHaMHUKH
BpAaIIaTeIbHOTO JBUKEHHUS C
moMoInkko MastTHuka O0epOeka.

JIa0.

OIIK-1, OIIK-2,
OIIK-3

JI1.1JI1.5
JI1.6 J12.1
JI2.6 M3

Mastauk Makceita. OnpenesieHue
MOMEHTA WHEPITUH TEJ U IPOBEpKa
3aKOHA COXPAaHEHHS SHEPTHH.

IIpoBepka 3aKOHOB COXpaHEHHS
UMIYJbCa ¥ SHEPTHU TIPU
COYIapCHUU TEI.

OnpeneneHue yCKOpeHUst
cBOOOTHOTO TaICHUS IIPH TOMOIIN
MaTEeMaTUYECKOTO MasTHHKA.

OrnpeneneHre TUHAMUYECKON
BSI3KOCTH JKUJKOCTH [0 METOIY
CroKca.

JIab

4.6

MowmeHT crIbl 1 MOMEHT HNMITyJIbCa
OTHOCHUTECIIPHO HCIIOABHUXKHOI'O
Hayaja. 3aKOH U3MEHEHHS MOMEHTA
HUMITYJIbCA. 3akoH COXpaHCHUA
MOMCHTA UMITYJIbCa. ﬂBI/I)KeHI/Ie B
IOJIC HCHTPAJIbHBIX CHUJI.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

JI1.1JI1.5
JI1.6 J12.1
J12.6

Pazgen 5. JMHAMUKA
BPAIIIATEJIBHOT O
JABUXEHUA TBEPJIOT'O TEJIA

5.1

Crenenu cBo0061. O000IIEHHBIE
KoopauHaThl. Yucio creneHei
cBOOOTBI TBEPAOTO Tea. Bpamienue
TBEPJIOTO Tella BOKPYT HEMOIBHKHOM
ocr. OCHOBHOM 3aKOH JUHAMHKH
BpaIIaTeIbHOTO JBMKCHHS TBEPAOTO
tena. Teopema ITeitnepa. Ilmockoe
nBrkeHne. Kuaernaeckas dHEPTHs
BpaliareabHOro JBMXeHus. Pabora n
MOIITHOCTb IIPH BpalaTeIbHOM
IBroKeHuH. [11ocKoe qBIKEHHE.

Cp.

12

OIIK-1, OTTK-2,
OIIK-3

JI1.1J11.5
JI1.6 JI2.1
J12.6

Pazgen 6. MEXAHUYECKUE
KOJIEBAHUSA Y1 BOJIHbI

6.1

FapMOHI/ILIeCKI/Ie KoJIeOaHus.

Cp.

12,6

OIIK-1, OTTK-2,

JI1.1 JI1.5




BekropHas nuarpamma
TapMOHUYECKOTO KOoJeOaHusI.
KommiekcHas popma npeacraBieHus
Kosrebannii. CroxxeHne KonebaHuii.
MaremaTH4eCKUil MasITHUK.
IIpyxuuHbIii MasTHUK. CBOOOIHBIC
3aTyXaroIIHeKOoJIcOaHusI.
BriHyXIeHHBIC KOJICOaHHUS.
Pe3onanc.BonHoBele npoiiecchl.
Yupyrue BONHEI B cpeax.
IIpononbHbIE U TOTIEPEYHBIC BOJHEIL.
YpaBHeHUe Oeryieit BOJIHEI.
®da3zoBas ckopocTb. BosHOBOE
ypaBHeHue. [Ipunnun
CYTIEPIIO3UINH. | 'pymIoBas CKOpOCTb.
Crostarie BOTHBI. 3BYKOBBIE BOJTHEI.
Ddodext Jlomrepa.

OIIK-3

JI1.6 JI2.1
JI12.6

Paznen 7. CTATUCTHYECKAS
OU3UKA U
TEPMOJINHAMMKA

7.1

OCHOBHBIE OHSITHS
TEPMOANHAMHKH U CTATHCTUICCKOM
¢usuku. [lepBoe Hayao
TEPMOJAWHAMUKY W U3OTPOLECCHI.

JIek.

OIIK-1, OIIK-2,
OIIK-3

JI1.1JI1.5
JI1.6 J12.1
J12.6

7.2

BTropoe Hauano TepMOIUHAMUKH.
Peanbubie ra3el. @a3zoBbie NEPEXOIBL.
DJIEMEHTBI CTATUCTHYCCKON (PU3HMKH.

Cp.

12

OIIK-1, OTTK-2,
OIIK-3

JI1.1J11.5
JI1.6 JI2.1
J12.6

Pazgen 8. 9JIEKTPOCTATUKA

8.1

OnexTpuueckuil 3apsa. 3akoH
kynoHa. HampsxkeHHOCTB
aneKkTpuueckoro nomns. IpuHmumn
CYNEPIO3ULNH AEKTPUIECKIX
nonei. IToTok BekTopa
HarpsikeHHOCTH. Teopema
T'aycca.PaboTa cuit 2JIeKTpUIECKOTO
noJist. [Torennman
3JIEKTPOCTATUIECKOTO TIOJIS.
Hupkynauus BekTopa
HarpsbKkeHHocTU. Teopema o
mupKynanuu. CBsi3b MEXIY
HaNpsKEHHOCTBIO 2JIEKTPUIECKOTO
HOJIsl U HOTCHIUATIOM.

Jlek.

OIIK-1, OTTK-2,
OIIK-3

JI1.2J11.5 JI1.6
JI2.1 J12.6

8.2

IIpoBoHUK BO BHELIHEM
9JIEKTPOCTATHYECKOM TIOJIE.
DneKTpuueckas eMKOCTb. DHEPTuUst
3apsHKEHHOTO MMPOBOIHUKA, CHCTEMBI
MPOBOJHUKOB M KOHJEHCATOPA.
DHeprus dICKTPUIECKOTO OIS,
O0beMHas MIOTHOCTD SHEPTHUH
JJIEKTPHYECKOTO TIOJS B IUDJICKTPUKE
1 B BaKyyMe.

Cp.

12

OIIK-1, OTTK-2,
OIIK-3

JI1.2J11.5 JI1.6
JI2.1 JI2.6

8.3

DNEeKTPUIECKHUHA TUTIONb.
DJIeKTpUIECcKOe MOJIe JUIOIS.
[oJsipHbIEC U HETOJIAPHBIE
nmanekTpuku. [lomsspusanus
JUAIICKTPUKOB. BekTop
MOJSIPU30BAaHHOCTU. HampsbkeHHOCTD
JIEKTPUYECKOTO OIS B
TU3JICKTpUKe. JJudnekTpudeckas
npoHunaeMocth. Teopema ["ayccammns
nosst B nudJiekTpuke. CBsi3b BEKTOPOB
INEKTPUUECKOTO CMEIICHUS,
HAIpPSHKEHHOCTH U
MOJIIPU30BAHHOCTH. [ paHUYHbIC
YCIIOBUSI 1151 BEKTOPOB
ANEKTPUUECKOTO CMEIICHUS U
HANPSHKCHHOCTH.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

JI1.2J11.5 JI1.6
J12.1J12.6




8.4

DNeKTpOCTaTHIECKOE TI0JIE B
BakyyMme. 3akoH Kynona. Teopema
laycca u ee npumeHeHue.
[oTeHIuan MEKTPUIECKOTO MOJISL.

IIp.

OIIK-1, OIIK-2,
OIIK-3

J1.1J11.4
JI1.5J11.6
JI2.1J12.2
J12.3J12.4
JI2.5J12.6

8.5

OmnpenencHre OTHOMICHUS 3apsiia
9JIEKTPOHA K €r0 Macce METOJI0M
MarHeTpOoHa.

HccrenoBanue 3MeKTPOCTATHUCCKUX
TOJIEH.

OmnpenencHre pabOTHI BEIXOA
AJIEKTPOHOB U3 METAJIIA.

CHsiTHE KpUBOI HAMAarHUYMBAHUS U
TIETJIM TUCTEPE3NCa C TIOMOIIBIO
ocruorpada.

N3yueHue siBJIeHUS B3aUMHOM
WHIYKIAH.

JIab.

OIIK-1, OTTK-2,
OIIK-3

JI1.2J11.5 JI1.6
JI2.1 JI2.6 M2

Paznen 9. IOCTOSIHHBIN
JIEKTPUUYECKHN TOK

9.1

YcnoBus cyiecTBOBaHHs
MOCTOSIHHOTO AJIEKTPUIECKOTO TOKA.
Cuia ¥ IIOTHOCTh TOKa. Y paBHEHHE
HenpepbrIBHOCTHU. 3akoH OMa Jist
OJIHOPOJHOTO y4acTKa IEeTH.
DNEKTPOABMKYLIAs CUIIa U
HanpspkeHue. 3akoH Oma J1st
HEOJTHOPOJHOTO yYacTKa IEeMH.
[IpaBuna Kupxroda. [Ipumeps
pacdeTa pa3BeTBICHHBIX
SIEKTPUUYECKUX IIeTIeH C TOMOIIBIO
npaswi Kupxroda. Pabora n
MOIITHOCTH TOKa. 3aKoH J[xoys-
Jlenma.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

JI1.2J11.5 JI1.6
J12.1J12.6

Pazngen 10. HIOCTOSHHOE
MATHHUTHOE ITOJIE

10.1

MarHuTHbBI MOMEHT KOHTYpa C
TOKOM. MaranTHas HHAYKIHS. 3aKOH
Awmriepa. 3akoH buo-Capapa —
Jlannaca. ITone npsimoro Toka. Ilose
Kpyrosoro Toka. Teopema o
UPKYJISALIHAU BEKTOpa MAarHUTHOM
uaaykiun. [lone conenounna. [Tone
Topouaa. MarHUTHBINA MOTOK.
Teopema I'aycca. Pabora
TIepeMeIeHHsT TPOBOTHIKA W PAMKH
C TOKOM B MarHUTHOM IIOJIE.
JleficTBHE MarHUTHOTO TIOJIS HA
JIBrOKymuics 3apsia. Cuna Jlopenna.

JIek.

OIIK-1, OIIK-2,
OIIK-3

JI1.2J11.5 JI1.6
J12.1J12.6

10.2

MarsuTHOE 110JI€ B BELECTBE.
MarHuTHbIE MOMEHTBI aTOMOB.
Hamaran4eHHOCTb U HAIIPSKEHHOCTD
MarauTHoro noius. Teopema o
UPKYJISIIUAHN BEKTOPa
HaNps’KEHHOCTU MarHUTHOTO TOJSL.
Bupl MarHeTHKOB.
®eppomarneruku. [Ipupona
(deppomaraeTnzma.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

JI1.2J11.5 JI1.6
J12.1J12.6

10.3

[TocTostHHOE MarHUTHOE MOJIE B
BakyyMe. 3akoHbl bruo-Casapa-
Jlannaca u Amnepa. Teopema o
UPKYISIIUH U €€ TPUMCHEHHS.

IIp.

OIIK-1, OITK-2,
OI1K-3

J1.1J11.4
JI1.5J11.6
JI2.1J12.2
J12.3J12.4
JI2.5J12.6

Pazpnen 11.
QJIEKTPOANHAMMUKA

SIBneHue 3MeKTpOMarHuTHON
UHAYKIUY. SIBI€HNEe CaMOMHYKIINN.
Toxu npu pa3MbIkaHuu nenu. Toku
IPY 3aMBIKaHUU LIENU. DHEPrust

Cp.

12

OIIK-1, OITK-2,
OIIK-3

JI1.2J11.5 JI1.6
JI2.1 J12.6




MarautHoro nojs.llepBoe ypaBHeHue
Makcgemnna. Tok cmenienusi. Bropoe
ypaBHeHue Makcseiia. Tpetbe u
YeTBepTOe ypaBHEHUs MakcBea.
Tlonnast cucteMa ypaBHEHUN
Makcgeiia B nuddepeHInanbsHoM

hopme.

Pazgen 12.
SJIEKTPOMATHUTHBIE
KOJIEBAHUS U BOJIHbI

12.1 |DnexTpudueckuii KoseOaTeIbHbIH Cp. 1 10 OIIK-1, OTIK-2, |JI1.2J11.5 JI1.6
koHTyp. ®opmyna TomcoHa. OIIK-3 JI2.1 J12.6
CB00OOIHBIC 3aTyXarOIIUE KOJICOAHMS.

JIoOpOTHOCTE KOJICOATEITFHOTO
KOHTYpa. BrIHyX)IeHHBIC
JJNIEKTPUUYECKUE KoneOanus. Meron
BEKTOPHBIX AuarpaMM. PesoHancHsie
SBJICHUA B KOJIeOATEIIFHOM KOHTYpE.
Pe3onaHnc HamnpsikeHUN U pe30HaHC
TOKOB.

12.2 ITony4enne 3IeKTpOMarHUTHBIX Cp. 1 10,6 |OIIK-1, OTIK-2,|JI1.2J11.5 JI1.6
BoJH. [1Ikasna 3JeKTpOMarHUTHBIX OIIK-3 JI2.1 J12.6
BOJIH. M3nmydenue 1umosis.

[IprMeHeHme IEKTPOMAarHUTHBIX
BoJH. Juddepennuansnoe
YpaBHCHHE 3JICKTPOMArHUTHOM
BOJTHBI. DHEPTHUS JCKTPOMATHUTHBIX
BoJIH. Bektop YMoBa — [loitHTHHra.
Pazgexn 13. HIOATI'OTOBKA K
SAHATUAM

13.1 TloaroroBka K JEKIIMOHHBIM Cp. 1 4 OIIK-1, OIIK-2,|JI1.1 JI1.2J11.5
3aHATHAMM. OIIK-3 JI1.6 J12.1

J12.6

13.2 IMoxaroToBka k 1a00paTOPHBIM Cp. 1 8 OIIK-1, OIIK-2,|JI1.1 JI1.2J11.5

paboTam. OIIK-3 JI1.6 J12.1
J12.6 M2
13.3 IToaroToBKa K MPaKTUIECKUM Cp. 1 8 OIIK-1, OIIK-2,| JI1.1J11.4
3aHATHAM. OIlIK-3 JI1.5 J11.6
JI2.1712.2
J23J12.4
JI2.5J12.6
13.4 |IToAroToBKa W BBHIMOJHEHHUE JBYX Cp. 11 18 OIIK-1, OIIK-2,| JI1.1J11.4
KOHTPOJIbHBIX paboT OIIK-3 JI1.5 JI1.6
JI2.1J12.2
J2.3J12.4
JI2.5 J12.6
13.5 |lToaroToBka K 3K3aMeHaM Cp 11 18 OIIK-1, OIIK-2,| JI1.1J11.4
OIIK-3 JI1.5 JI1.6
JI2.1J12.2
J2.3J12.4
JI2.5 JI12.6
Pazgen 14. OITUKA

14.1 |Cser Kak 3JeKTpOMarHUTHAs BOJHA. Cp. 2 8 OIIK-1, OIIK-2, |JI1.3J11.5 JI1.6
OTpaxeHue U MPEITOMIICHHAS OIIK-3 JI2.1 J12.6
AIEKTPOMArHUTHEIX BOJH HA TPAHHUIIE
paszena aByx cpen. ['eomeTpudeckas
ontuka. [loHsTHE CBETOBOTO JIyH4a.
3aKOHBI T€OMETPUYECKON ONTHKH.

LleHTpUpOBaHHBIC ONITUYECKUC
cucteMsl. JInn3el. @opMyna TOHKOH
JIUH3BL.

14.2 Wntepdepenuns ceera. Jlek. 2 2 OIIK-1, OIIK-2, [JI1.3JI1.5 JI1.6 [poGiem-
KorepentHnocts. OnbiT FOHra. OIIK-3 JI2.1 JI2.6 Has JEKIus
WuTepdepeHiys B TOHKAX IDICHKAX U
TUTACTHHKAX.

14.3 Judpaxius ceera. [TpuHIMI Cp. 2 6 OIIK-1, OIIK-2, |JI1.3JI1.5 JI1.6
T'totirenca-®penens. Meton 30H OI1K-3 JI2.1 J12.6




Openens. Judpaxuus Openens na
KPYTJIOM OTBEPCTHU H JHICKE.
Hudpaxus Opayrrodepa Ha TN
1 T paKIMOHHON peleTKe.

14.4 |[Tonmspusaius cBeTa. AHAIU3 Cp. 6 OIIK-1, OTIK-2, |JI1.3J11.5 JI1.6
TOJIIPU30BAaHHOTO CBeTa. Buapl OIIK-3 JI2.1 J12.6
nossipu3aiu. EcTecTBeHHBIN CBET.
[TomyueHne NOISIPU3OBAHHOTO CBETA.
3akon bprocrepa. 3akon Mairoca.
14.5 BsaumoseiicTBre cBeTa € Cp. 6 OIIK-1, OIIK-2,|J1.3J11.5 JI1.6
BelecTBOM. Jlucriepcus cBeTa. OIIK-3 JI2.1 J12.6
DNEeKTPOHHAS TEOPUS TUCTICPCHH.
14.6  |WuTepdepenuus cera. IIp. 2 OIIK-1, OIIK-2, [JI1.3JI1.4 JI1.5
Korepentnocts. OnbiT FOHra. OIIK-3 JI1.6 J12.1
WnTtepdepeHnuns B TOHKUX IJICHKAX U J12.4 J12.5
TJIACTHHKAX. J12.6
Paznen. 15.9JIEMEHTbBI
CHNEIUAJIBHOM TEOPUU
OTHOCUTEJIBHOCTHU
15.1 [IpeoGpazosanus ["anmest. Cp. 6,6 OIIK-1, OIIK-2, [JI1.3JI1.5 JI1.6
IIpuHIMT OTHOCUTEIBHOCTH OIIK-3 JI2.1 JI2.6
Tamunes. [loctynaTsl Teopuu
otHOcuTensHOCTH. [IpeobpazoBanus
Jlopenta. 3akoH clokeHUs
CKOpOCTEH B PENIATUBUCTCKOU
MexaHuke. Macca B HblOTOHOBCKOHM U
PENATHBUCTCKON MEXaHHUKE.
DHeprus, UMITYJILC B
PENATUBUCTCKON MEXaHUKE.
OcHOBHOE ypaBHEHUE
PENATUBUCTCKON TUHAMUKH.
Kunernueckas Heprust
PENATUBUCTCKOMN YaCTHUIIBL
Pazgexn 16. JIEMEHTBI
KBAHTOBOW ®U3UKH
16.1 KBanrtoBas onruka. Jlek. 2 OIIK-1, OIIK-2,|JI1.3J11.5 JI1.6 [Ipobnemua
OIIK-3 JI2.1 JI2.6 s JICKIUS
16.2 |[DmeMeHTHI KBAHTOBOM MEXAHHKH. Cp. 8 OIIK-1, OIIK-2,|J1.3J11.5 JI1.6
OIIK-3 JI2.1J12.6
16.3  |3aKoHBI TEMJIOBOTO U3TyUYEHHUSI. IIp. 2 OIIK-1, OIIK-2,|J11.3J11.4 JI1.5 Ananuz
dororpdext. Ipdexr Komnrona. OIIK-3 JI1.6 J12.1 KOHKpET -
J2.4 J12.5 HBIX
J12.6 CUTyanui
Pazgen 19. SJIEMEHTBI
SIAEPHOU ®U3UKHU U
OU3UKU DJIEMEHTAPHBIX
YACTHUIL
19.1 |2OnemeHTHI GU3UKK AaTOMHOTO SIpa U Cp. 4 OIIK-1, OTIK-2, |JI1.3J11.5 JI1.6
(DMBHUKY DJIEMEHTAPHBIX YaCTHII. OI1K-3 JI2.1 J12.6
Paznen 20. IOAI'OTOBKA K
SAHATUAM
20.1 TToxaroroBka K JIEKIIHOHHBIM Cp. 2 OIIK-1, OIIK-2,|J1.3J11.5 JI1.6
3aHATHSIMH. OI1K-3 JI2.1 J12.6
20.2 IToaroToBKa K MPaKTUIECKUM Cp. 4 OIIK-1, OITK-2,|JI1.3J11.4 JI1.5
3aHATHSIM. OIIK-3 JI1.6 J12.1
J12.4 J12.5
J12.6
20.3 TloaroroBka M BBIIIOJIHEHNE OHON Cp. 9 OIIK-1, OIIK-2,|J1.3J11.5 JI1.6
KOHTPOJILHOM PabOTEI OIIK-3 JI2.1 JI2.6

5. ®OH/J] OLIEHOYHBIX CPEJCTB JIJISI IPOBEJIEHUS IPOMEXKYTOYHOM ATTECTAIIMU OBYYAIOIIIAXCS 1O
JUCIUIIVIMHE (MOJYJIIO)

5.1. TlepeueHb KOMIETEHIHIi ¢ YKa3aHHEM 3TAaNOB WX (POPMHUPOBaHHUsI B PoIlecce OCBOECHHUsI 00pa3oBaTebHOI MPOrpaMmbl

OCHOBHBEIMH  dTaIllaMu (bOpMPIpOBaHI/IH KOMHGTCHHI/Iﬁ B paMKax JUCHUIIJIMHBI

coJiep KaTebHO CBA3AHHBIX MEXIY COOOM pa3nesioB (TeM yueOHBIX 3aHATHI ), KOTOPBIE OTPAKECHBI B pasnerne 4.

BBICTYIIACT TOCICAOBATCIIBHOC HU3YUCHUC




MaTpuua oeHKH pe3y1bTATOB 00y4eHHs 10 JHCIHUIIIHHE

[1anupyemble OueHo4yHbIe cpeacTBa/(PpopMbl KOHTPOJISI
e3yJIbTaThI
Kon poﬁyyqemm (0] (0]
TUCT 110 TUCT 110
KOMIIETEH I Ompoc mo Tecrosoe KonrponbHas
UM (ﬂOKa3aTeHl/l J'Ia60paTOpHI)IM NPaKTHICCKUM 6 3a4€T 3K3aMeH
OLEeHHBAHNST TEOPUH 3a/laHue paBoTam paBorant pabora
KOMIIeTeH i)
3HaeT + + + +
OIIK-1 |ymeer + + + + +
BJajgeeT + +
3HaeT + + + +
OIIK-2 |ymeer + + + + +
BJIajeer + +
3HaeT + + + +
OIIK-3 [ymeer + T n T n
BJIajeer + +

5.2 OnucaHue nmoka3arejei u KpUTEpHEB OLICHUBAHUSA KOMIIeTeHU U Ha Pa3/IMYHbIX 3Talmax ux (l)Ole/lpOBaHldﬂ, ONnmUcCaHue
IIKaJ ONCHUBAHUA

KPUTEPUU ®OPMHUPOBAHUSA OLHEHOK 11O TEKYIIEMY KOHTPOJIIO (OITPOC IO TEOPUN)

«OTanyHO» (5 0aI0B) — MONTYYalOT 00yYaroIIUecs ¢ PABUIBHBIM KOJIMYECTBOM OTBETOB HA 3a/1aBACMBIC BOMIPOCH — HE MCHEE
95% ot obmero 06pEMa 3aJaHHBIX BOIIPOCOB.

«Xopomo» (4 6amra) — MOMydaroT 00yJaronIruecs ¢ MPaBUILHBIM KOJMYECTBOM OTBETOB Ha 3aJlaBaeMble BOIIPOCHI — HE MEHEE
75% ot obmero 06pEMa 3aJTaHHBIX BOIIPOCOB.

«Y0BJIETBOPUTEIbHOY (3 Oaia) — moJrydaroT 00yJaronyecs ¢ MpaBUILHBIM KOJMYECTBOM OTBETOB Ha 3a/1aBaeMbIe BOTIPOCHI
—He meree 50% oT o01ero o6bEMa 3aJaHHBIX BOIIPOCOB.

«HeynoBerBoputesibHO» (0 6a/UIOB) - TOMYYalOT 00YJAIOIINECS C MPABUIBLHBIM KOJIMYECTBOM OTBETOB Ha 3aJ]aBaeMble
BoIpockl — MeHee 50% oT o01iero o0bEMa 3aJaHHBIX BOIIPOCOB.

KPUTEPUUA ®OPMUPOBAHUSA OLIEHOK ITO BBIIIOJITHEHUIO TECTOBBIX 3AJIAHUIM

«OTanano» (5 6aUI0B) — MOJTy4aroT 00ydJaromuecs ¢ NpaBMWIbHBIM KOJIMYECTBOM OTBETOB Ha TecToBbIe Bompockl — 100 — 90%
0T 00mero 00bEMa 3alaHHBIX TECTOBBIX BOIIPOCOB.

«Xopomo» (4 bayta) — MOTy4ar0T 0OYUArONINecs C TMPaBUIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE BONPOCH — 89 — 70% ot
o01mero 00bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«YnoBJIeTBOPUTEIBbHO» (3 Oayuia) — NoTy4yaroT 00y4aroluecs ¢ MPaBUIEHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOIPOCHI —
69 — 40% ot obmiero 00bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«HeynoBaersopureasno» (0 6auioB) - MOTy4arOT OOydYaromuecs C TPaBHIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
BOTIpoCckHl — MeHee 39% ot obmiero o0bEMa 3aITaHHBIX TECTOBBIX BOIIPOCOB.

KPUTEPUU ®OPMUPOBAHUS OLIEHOK 110 3AIIUTE JIABOPATOPHBIX 1 MIPAKTUYECKHUX PABOT

«3auTeHo» mosy4aoT o0yJaromuecs, BHIIOJHUBIINE Bee (PU3NUECKUE U3MEPEHHSI B COOTBETCTBHE C TPEOOBAaHMAMHU JIAOOpaTOPHOI
paboThI, MPAaBUILHO BBIMOJHUBIINE BCE HEOOXOJHMMBIE pacueThl MO 00pabOTKe pe3yJlbTaTOB H3MEPEHHH B COOTBETCTBHE C
TpeOOBaHUSIMH J1a00paTOpHOH PabOThI, 0OPMHBIINE OTYET O BBHIIOJIHEHNH J1a00PaTOPHOH pabOTHl B COOTBETCTBHH C MPEABSIBISICMBIMA
TpeOOBaHUSIMH, B KOTOPOM ITIPEICTABICHBI BCE Pe3yJbTaThl U3MEPEHUiA, CAeTaHbl BCe HEOOXOIMMBbIEe pacdeThl 0e3 apudMeTHaecKux
omnoOOoK, cAeTaHsl 0000IaloIre BBIBOIBI, a TaK)Ke IPaMOTHO OTBeTHBIINE Ha 60% ¥ Oosee TEOPETHYECKUX BOIPOCOB IIPENoIaBaTelis
10 TeMe JaHHOH JIabopaTOPHOU PabOTHI.

«He3auTeno» mnomy4aroT oOyd4aromuecs, HE BBIIOJHUBIINE Bce (H3MYECKUE HM3MEPEHUs B COOTBETCTBHE C TpeOOBaHHMIMHU
7abopaTopHOi paboTHl, MO0 HE BBHINOJHUBIIKE NMPABWIBHO BCe HEOOXOMUMBIE pacdeTsl Mo 00paboTKe pe3ylbTaToB M3MEPEHHH B
COOTBETCTBHE ¢ TpeOOBaHUSAMHU JabOpaTOpHON padoThl, MO0 HEe O(MOPMHBIIHE OTYET O BBINOJHEHHH JTabopaTopHO paboOTH B
COOTBETCTBHUH C MPEABSIBISIEMBIMHA TPEOOBaHUAMH, JINOO He oTBeTHBIIME Ha 60% 1 OoJiee TEOPETHUECKUX BOMPOCOB MPETOIABATENS IO
TeMe AaHHOH 1abopaTopHON paboTHI.

KPUTEPUU ®OPMUPOBAHMUS OLIEHOK 11O IOAI'OTOBKE JOKJIAIOB

«O1augHo» (5 O6amioB) — 0OydYAIOIIMIKCS MOKa3al TIyOOKHWE 3HAHUS MaTepuaja IO TOCTaBICHHBIM BOIPOCaM, I'PaMOTHO,
JIOTHYHO €r0 M3J1araeT, CTPYKTYPHUPOBAI U ICTaIM3UpOBal HHOpMAaIHIo, HHPOPMAIHs IPEICTaBICHa B IepepabOoTaHHOM BHIE.

«Xopomo» (4 Oamra) — oOydJaromUiACsS TBEpIO 3HACT MaTepHiall, TPAMOTHO €r0 H3JIlaraet, He JOMYCKaeT CYIIEeCTBEHHBIX
HETOYHOCTEH B OTBET Ha BOIPOCHI, MPEICTABISICT HATJIATHBIA MaTepUall, TIOMOTAIOIIUIN CIYIIATENSIM 3alIOMHUTH OCHOBHBIC ITyHKTEHI
BBICTYIUICHHSI.

«YmoBJeTBOpPUTEIbHO» (3 Oama) — oOyJaronuiicss IMeeT 3HaHHMsI OCHOBHOTO MaTepHraja 10 IMMOCTaBJICHHBIM BOTIpOCaM, HO He
YCBOMJI €r0 JIeTaleil, J0MycKaeT OT/eIbHbIe HETOYHOCTH.

«HeynosaerBoputesibHO» (0 0amioB) — oOydaroniuiicss TomyckaeT TpyOble omMOKM B OTBETE Ha IMOCTaBICHHBIE BOTPOCHI,
JIEMOHCTPUPYET OTCYTCTBHE HEOOXOJUMON HH(GOPMAIHH B IPE3CHTALH.

KPUTEPUU ®OPMUPOBAHMUS OLIEHOK I10 BBIIIOJIHEHUIO KOHTPOJIBHBIX PABOT
«OT1auaHo» (5 6aIoB) — CTaBUTCS 32 PabOTy, BRIMIOJTHEHHYIO TIOJHOCTHIO 0€3 OMMOOK ¥ HEJIOYETOB.
«Xopomo» (4 Gamra) — cTaBUTCA 32 pabOTy, BBITOJHEHHYIO TTOJHOCTBIO, HO TIPH HAaJMYUK B HEW He 0ojiee OJHONW HerpyOoi
OIIMOKY M OTHOTO HEJ0YeTa, He Ooiee TpeX HeJ0UYEeTOB.




«YoBJeTBOPUTENAbHO» (3 Oama) — cTaBUTCS 3a paboOTy, eclii 0OydJaromuiics MPaBWILHO BBIMOJIHII He MeHee 2/3 Bcei
paboTHI WM JOIMYCTHII He 6ojiee OAHON TpyOoi OomMOKHM W ABYX HEIOYETOB, HE OoJiee OMHOU TpyOoi M ofgHOU HerpyOoit ommOku, He
0oJsiee Tpex HETPyOBIX OMUOOK, OAHON HETPYOOi OMMOKY U ABYX HEJIOYETOB.

«HeynoBaerBoputesibHO» (0 06amoB) — cTaBUTCSA 3a pabOTy, €CIU YUCJIO OMMOOK W HEMOYETOB IPEBBICHIO HOPMY IS
OIICHKH 3 WJIHM MPaBUJIBHO BBIIOJHEHO MeHee 2/3 Bceid paboThl.

Bunp! ommbok:

- TpyObIc OIIMOKK: HE3HAHNE OCHOBHBIX IMOHSTHUH, MPABMWI, (OPMYII; HE3HAHHUE TIPUEMOB PEIICHUS (PU3NICSCKUX 32149, OIIHOKH,
MMOKA3BIBAIOIINE HEMPABIIIFHOE TOHUMAHUE YCIIOBHSI MIPEUIOKEHHOTO 3a/IaHuUsl.

- HerpyOble OIMMUOKU: HETOYHOCTH POPMYIUPOBOK, OTPECIICHUH; HEpaIMOHATBLHBIH BEIOOD X012 PEIICHUS.

- HEJIOYETHI: HePaIlMOHAJIbHBIC TIPUEMbI PEILICHHUS 3a/1a4; apu(QMETHIECKUE OLIMOKH B BBIYUCICHUSIX, €CIIM 3TH OIIHOKU rpy0do He
HCKaXKAIOT PEAIbHOCTH TOJTYYEHHOTO Pe3yNbTaTa; OTACIbHBIC MOTPEITHOCTH B (HOPMYIHPOBKE BEIBOJIOB IO PE3yIbTATAM PEIICHHUS,
HEOpEe)KHOE BBITIOJIHEHUE 3aIaHusl.

KPUTEPUUA ®OPMUPOBAHMS OLIEHOK 11O UTOI'OBOMY KOHTPOJIKO B PAMKAX TIPOMEXYTOUYHOM
ATTECTALIUU B ®OPME DK3AMEHA

K H#TOroBOMy KOHTPOJIIO JONYCKAIOTCS OOYYAIOUIWECs, BBHIMOJHUBIINEG W 3alUTHBIINE JIAOOPAaTOpPHBIC PabOTHI,
MIPEeIyCMOTPEHHBIE y4YeOHBIM IUTAHOM HampaBieHus noarotoBku 23.05.03; a Taroke BemonHUBIIKE Oomee 60% 3amaHuMil 1m0
CaMOoCTOSATENBLHO padoTe Ha | u 2 Kypcax.

«Otanyno» (5 OamioB) — oOydaromuiics IEeMOHCTPUPYET 3HAHHE BCEX pPas/eiioB M3Y4aeMOH AMCHHIUIMHBEL: COIEp)KaHHe
0a30BBIX TOHATHA W (yHIAMEHTANIbHBIX HpoOJeM; yMEHHE H3JaraTh INPOTPAaMMHBIN MaTepuanl ¢ JeMOHCTpamuell KOHKPETHBIX
npuMepoB. CBOOOJHOE BIAICHUE MATEPHAIOM JOJDKHO XapaKTCpU30BAThCS JIOTMYCCKOH SICHOCTBIO W YETKUM BHICHHEM MyTel
MIPUMCHCHHUS TIOJTYYCHHBIX 3HAHUH B MPAKTHYCCKON IEATCILHOCTH, YMEHUEM CBS3aTh MaTepPHal ¢ APYTUMH O0IACTIMH 3HAHUS.

«Xopomo» (4 6ana) — o0ydaromuiicss JEMOHCTPUPYET 3HAHUS BCEX PA3/IeNIOB U3y4aeMOH TUCIUILIMHBL COAepKaHne 0a30BbIX
MOHATHH M (QyHIaMEHTaJIBHBIX MPOOJIEeM; MPHOOpEN HEOOXOANMBIE YMEHHUS M HAaBBIKH, OCBOWJI BOMPOCH MPAKTUIECKOTO MPUMEHEHUS
MOJYYCHHBIX 3HAHWW, HE JOMyCTHN (DAKTUYCCKUX OIIMOOK TPH OTBETE, MIOCTATOYHO MOCICIOBATEIFHO W JIOTUYHO H3JIaraeT
TEOPETHUYECKIIA MaTepHall, JOITycKas JINIIh He3HAYUTEIbHBIC HAPYIICHUS TOCIEIOBATEIFHOCTH U3JIOKECHNS M HEKOTOPhIE HETOYHOCTH.
Takum 0Opa3oM JaHHAs OIICHKA BBICTABIISICTCS 3a MPABIIBHBIN, HO HEJOCTATOYHO TOJTHEIH OTBET.

«YnoBiaerBopuTeabHo» (3 Oayuta) — oOywaromuiics AEMOHCTPHPYET 3HAHHWE OCHOBHBIX Pa3JielIOB MPOTPaMMbI H3yd4aeMOro
Kypca: ero 0a30BbIX MOHATHH W (yHIaMEHTaNbHBIX MpobieM. OgHaKo 3HaHWE OCHOBHBIX MPoOJIEM Kypca HE TMOAKPETUISIOTCS
KOHKPETHBIMU MPAKTUICCKUMHU TPUMEPAMH, HE MOJHOCTHIO PACKPHITA CYIIHOCTh BOIIPOCOB, OTBET HEOCTATOYHO JIOTHMUYCH U HE BCETIa
TIOCJIEI0BATEIICH, TOMYIIEHBI OITHOKH U HETOYHOCTH.

«HeynoBiaerBopureabHo» (0 0auIOB) — BBICTABISCTCS B TOM CITydae, KOT/Ia O0YJaromuiics JEMOHCTPUPYET (hparMeHTapHEIC
3HAaHUS OCHOBHBIX Pa3JIENIOB IIPOrpaMMBI H3y4aeMOro Kypca: ero 0a30BBIX MOHATHH M (yHIAMEHTAIBHBIX MpoOiIeM. Y 3K3aMEeHyeMOTo
c1ab0 BBIpaKEHA CIIOCOOHOCTH K CaMOCTOSTEIEHOMY aHATHTUYSCKOMY MBIIUICHHUIO, UMCIOTCS 3aTPYAHCHUS B M3JIOKCHHH MaTepHUaa,
OTCYTCTBYIOT HEOOXOAWMBICE YMEHHS M HAaBBIKH, IOMYyIIEHBHl TpyOble OmMHMOKM W HE3HAHHWE TEPMHHOJIOTHH, OTKa3 OTBEYaTh Ha
JTOTIOJTHUTEIHHEIC BOIPOCHI, 3HAHUE KOTOPBIX HEOOXOIUMO ISl TIOTYUCHUS TTOJIOKUTEIHFHON OI[CHKH.

KPUTEPUUA ®OPMHUPOBAHMS OLIEHOK 11O UTOI'OBOMY KOHTPOJIKO B PAMKAX ITIPOMEXYTOUYHOM
ATTECTAILIUU B ®OPME 3AYETA

«3auTeHo» - OOyYarOMMUCS JIEMOHCTPHPYST 3HAHHE OCHOBHBIX PAa3lCJIOB MPOTPAMMBEI U3y4aeMOTO Kypca: ero 0a30BBIX
MOHATHH U (QyHIaMEHTaJIBHBIX MPOOJIeM; MPHOOpENT He0OXOAUMBIE YMEHHUS M HAaBBIKH, OCBOWJ BOMPOCH MPAKTUIECKOTO MPUMEHEHUS
MOJMYYCHHBIX 3HAHWW, HE JOMyCTHN (DAKTUYCCKUX OIIMOOK TPU OTBETE, MIOCTATOYHO MOCICIOBATEIFHO W JIOTUYHO W3JIaracT
TEOpETUYECKUI MaTepuall, AOMycKas JIMIIb HE3HAUUTEIbHbIE HAPYILIEHUS TOCIEI0BATEILHOCTH U3JI0XKEHHUS U HEKOTOPbIE HETOUHOCTH.

«He3auTeH0» - BBICTABIISICTCS B TOM Cllydae, KOrJa OOYYaroIIUICs NEMOHCTPUPYET (parMeHTAapHBIC 3HAHHS OCHOBHBIX
pa3zienoB MporpaMMbI H3y9aeMOTo Kypca: ero 0a30BBIX MOHATHI M (hyHIAMEHTANBHBIX MPoOIeM. Y 3K3aMeHyeMoro ci1abo BhIpakeHa
CIOCOOHOCTh K CaMOCTOSATENBHOMY aHAIWTHYECKOMY MBIIUICHUIO, UMEIOTCS 3aTPYOHEHHS B H3JIOKECHHH MaTephana, OTCYTCTBYIOT
HEOOXOIMMBIC YMCHHS M HABBIKH, JOMYIICHBI TrpyOble OIMMOKA M HE3HAHWE TEPMHHOJOTHH, OTKa3 OTBEYATh HA JOMOIHUTEIBHEBIC
BOTIPOCHI, 3HAHHE KOTOPBIX HEOOXOIUMO JIJIsI TOTyYCHHS TIOJIOKHUTEIBHON OIICHKH.

5.3 TunoBbie KOHTPOJIbHbIE 3aJaHUSI MJIU HHbIE MAaTepPUAJIbl, HeOOX0AMMBIE /IJIs1 OLleHKH 3HAHMII, yMeHUil, HABBIKOB U (WJIM)
ONbITA eSITeJIbHOCTH, XaPAKTEPU3YIOIIHX ITANbl (POPMUPOBAHUS KOMIETEHIUIT

HEPEYEHDB BOITPOCOB K DK3AMEHYHA I KYPCE

1.  Cucrema otcuera. [IpolineHHslil nyTh U nepemenieHue. Pangnyc BeKTOp, BEKTOP CKOPOCTH, BEKTOP YCKOPEHHS U CBSA3b MEXKAY
HuMU. CpeliHsIsl CKOPOCTh U Cpeinee yekopeHue. TaHreHLnaIbHOe U HOPMaJIbHOE YCKOPEHUS U UX CBSI3b CO CKOPOCTBIO.

2. JIBWKEHHE YacTULBI MO OKPYKHOCTH. BeKTOphl yria moBOpoTa, YIJIOBOM CKOPOCTHM M YIJIOBOrO YycKopeHus. CBsi3b MEXAy
YIJIOBBIMU U JINHEHHBIMU BETTUYUHAMU.

3. Ilepssrii 3akoH Hetorona. Ilonsitue maccsl. Bropoii 3akoH Hetotona. Ilonstue cunsl. Cnoxxenue cui. Tpetuit 3akoH HeroToHa.
I'paHuIBI TPUMEHUMOCTH KJIACCHYECKOTO CII0CO0a OTMCaHMs IBIKEHHUS JacTHII.

4. OcCHOBHBIC CHIIBI B MEXaHHKE: CHIIBI BCEMUPHOTO TSATOTECHUS, CHIIBI TPCHHUS CKOJBKECHUS, CHITBI COTIPOTUBIICHUS, YIIPYTHE CHIIBL.

5. 3aKoH M3MEHEHH U COXPaHCHHUS UMITYJIbCa MEXaHUIECKOI CHCTEMEI.

6. Llentp macc. OCHOBHO# 3aKOH ITOCTYIIATEIFHOTO ABIDKEHIS [IEHTPA Macc.

7.  YpaBHEHHE JIBI)KCHHS TeJla IEPEMEHHONW MacChl.

8.  3aKkoH M3MEHCHU KHHETHYCCKOW YHEPTUU CUCTEMBI. PaboTa 1 MOIITHOCTS.

9. KoncepBaTuBHBIC (ITOTCHIMANBHBIC) M HEKOHCEPBATUBHBIC CWIBL. [loTeHimanpHas 3Heprus. CBs3b MEXIY MOTCHIHMAIBHON
SHEpruer u CUIION.

10. 3axkoH U3MEHEHUs U COXpaHEHUS MOJHOU MEXaHUUYECKON SHEPTUU CUCTEMBI.

11. MoMeHT uMIyibca MaTe€pUaIbHOW TOYKH. MOMEHT MMITyJbCa MEXaHMYECKOH cucTteMbl. MOMEHT cuiibl. MOMEHT uMIyJibca M|
MOMEHT CHJIbI OTHOCUTEIILHO OCH.

12. 3aKkoH U3MEHEHUs U COXpaHEHUS MOMEHTA UMITYJIhCa MEXaHUIECKOHW CUCTEMBI.
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IenTpasibHOE CTOTKHOBEHUE IBYX YaCTHUI. AOCOIIOTHO YIPYroe W aOCONIOTHO HEYNPYroe CTONKHOBeHHE. CKOPOCTH YaCTHI]
MIOCTI€ CTOJKHOBEHUS.

OCHOBHOW 3aKOH BpamaTeI-HOTO ABWKXCHUS TBEPAOTO TeIa BOKPYT HETIOABIKHON OCH.

Omnpenenenrie MoMeHT nHepiyn. Teopema IlITeitnepa.

MoMeHT HHEpIIH TOHKOTO CTEP)KHSI OTHOCHUTEIIFHO OCH, TIEPIICHANKYIIAPHON CTEPKHIO.

MoOMeHT WHepUHUH OTHOPOJHOTO IHCKA, OTHOCHTEIFHO OCH, HEPHCHIUKYJISPHOW IUIOCKOCTH IWCKAa M MPOXOASINEH 4epe3 ero|
HEeHTP.

MOMEHT HHEPIIUU OJHOPOIHOTO IIapa, OTHOCUTEIBHO OCH, MMPOXOMASIICH Yepe3 ero IeHTp.

KuneTnueckas SHEpTrHs BpaIaTeILHOTO ABHKCHUS TBEPIOTO Tela.

Uneanbnas xunkocts. CTalMOHApHOE TEYCHHE HACATBHOM KHUIKOCTH. YpaBHeHue bepHymiu. Bszkas >xuaxoctb. Cuibl
BHYTPCHHETO TPCHUS.

Hpuanun otHocuTenbHOCTH [ammnes. [IpeoOpasoBanus ['anmunes. [IpyHINT OTHOCHUTENBFHOCTH B PEISATHBHCTCKOW MEXaHUKE.
[Ipeobpazosanus Jloperna s KOOPAMHAT M BPEMEHHU U UX CIEICTBHUS.

PenstuBncTckuii nummynbc. [loxHas sHEprus yacTUnbl. JJHHAMIYECKIE U CTATUCTUIECKHE 3aKOHOMEPHOCTH B (PHU3HKE.
JedbopmManysi MpoIOJILHOTO pacTsbkeHUs (cxkaTus) TBepmaoro Tema. Hampsokerwe. OTHOcuTenbHOe ymiuHeHue. Kodddumment
ynpyrocti. Moaynb FOura. 3akon I'yka s pactsokeHus (coxatus). JledopmManius caBura TBEpIOTO Tema.

Onpenenenne KoJeOaHN B MEXaHNIECKOH cucteMe. ['apMoHHMYecKre KoneOaHus. Y paBHEHHE TAPMOHHUYECKUX KOJIeOaHUH U ero
pemenne. ['eoMeTprudeckast HHTEPIPETANs TApMOHIICCKIX KOJIeOaHHH.

®dopmyIia CIIOKEHHS TBYX TAPMOHHICCKHUX KOJICOaHMIA.

IIpyXUHHBINA 1 MaTEMATUYECKUI MAITHUKU.

duznyeckuil MasiTHUK.

YpaBHEHHUE 3aTyXaIOUIMX TapMOHHYECKUX KOJCOAHWI M €ro pelIcHHe. YCIIOBHE CYIICCTBOBAaHUS 3aTyXaroIIUX KOJCOaHH.
XapaKTepUCTUKU 3aTyXaloMHUX KOJeOaHWW: YacToTa, NEepUOJ, KOIQQPHUIUEHT 3aTyXaHWs, JOTApUPMHUUCCKUN ECKPEMEHT
3aTyXaHus, JOOPOTHOCTS.

YpaBHEeHHUE BBIHYKICHHBIX KOJICOAHHA MO JIEHCTBHEM rapMOHUIECKH H3MEHSIOIICICS BHEITHEH CHITBI M €T0 PeIIeHHE.

SIBnenue pezoHanca. PezoHaHcHas yacTorTa.

Bonnosble nBuxenus. Ilnockas cunyconnanbHas BosiHa. berymue u ctosuue BoiHbL. YacToTa, AJIMHA BOJIHBI, BOJIHOBOM BEKTOD,
(hazoBast CKOPOCTb.

[Ipenmer TepmogmHamMuku. OCHOBHBIE MOHATHS W ONPEACICHUS TEPMOAWHAMHKH (MaKpOCKONHMYECKas CHCTeMa, BHYTPEHHHE M
BHEIIHHE TIapaMeTPHl, COCTOSHHE, paBHOBECHE, PABHOBECHBHIC M HEPAaBHOBECHBIE COCTOSIHUS, IPOIECC, PaBHOBECHBIE H
HEPABHOBECHBIE MPOLIECCHI).

OO0miee Havano TepMoaMHAMUKY. [IoHATHE IMITUPUIECKOI TeMIepaTyphI.

OCHOBHBIC TIOJIOKEHUSI KHHETUYECKOH TEOPHH UACATLHOTO ra3a. Y paBHECHHE KHHETHICCKOH TCOPUH Ia30B IS TaBICHHUS.
PacnipenencHue 3HEPTUU MOJICKYJI TIO CTETICHSIM CBOOOIBI.

3akoH MakcBeiia 0 pacripe/ieJICHUU MOJICKYIT UICATBHOTO Ta3a M0 CKOPOCTSM U SHEPTHSIM TEILIOBOTO JIBUIKCHUSI.
Bapomerpuueckas popmyna. Pacnipenenenue bonsimana.

BuyTpeHsss 3HEprUs TepMOoIuHaAMHUYIECKOi cucTeMbl. [lepBoe Havano TepmoanHamuku. @opMyma as paboThl UIEaTBHOTO Ta3a.
I'paduueckoe npeacraBneHne paboThI rasa.

TemnmoeMKOCTh TEPMOAWHAMHYECKONW CHUCTEMBL. YAeNbHAas M MOJIIPHAS TEIUIOEMKOCTH. TEeIIOEMKOCTh B H30XOPHYECKOM H
n300apUIECKOM MPOLIECCAX U CBA3b MEXKIY HUMH. BHYTpeHH:S SHEPTr s HACaIbHOTO rasa.

AnmabaTHyecKui TipoIiece u ero ypaBHeHue. PaboTa raza mpu aquabatndeckoMm mpoiecce.

[TonuTponnyeckuit Npouecc U ero ypaBHEHHE.

WneansHblil 1 peanbHbli ra3el. YpasHeHus MenneneeBa-Knaneiipona u Ban-nep-Baansca. BHyTpeHHss 2Heprus peagpHOro rasa.
Bropoe Havano TepMOJMHAMUKY B Pa3IMIHBIX ()OPMYITHPOBKAX.

OOpatuMbie W HeoOpaTuMble mpouecchl. [loHstue »HTpomuu. CoiicTBa 3HTpormmu. DopMymuUpoBKa BTOPOrO Havaia
TEPMOJIMHAMHUKH C HCIIOJF30BaHUEM MOHATHS YHTporuu. Teopema HepHera.

DHTpoNHs UACANTBHOTO rasa.

Temnopsie mamunbl. KII/] TemmoBo# ManuHbL.

Iuxn Kapno. KIIJ nukna Kapno. Teopema Kapno.

CraTHCTHYECKUH CMBICIT SHTPOIIHH.

HEPEYEHDB BOITPOCOB K 9K3AMEHY HA I KYPCE
OneKTpuUecKue 3apsabl U X CBOHCTBa. 3akoH Kymona. HampspkeHHOCTB 3MeKTpocTaTHUecKoro o, [IpHHINT cymepro3uium
9JIEKTPOCTATUYECKUX TOJIEH.
Teopema 'aycca 11 3IEKTPOCTATUYECKOTO TOJISI B BAKyyMeE.
IIpumenenue TeopeMsbl ['aycca Kk pacueTy HEKOTOPBIX AJIEKTPOCTATUUECKUX TOJIEH B BaKyyMe.
Hupkynsuus BeKTopa HaNpsH>KEHHOCTH dJIEKTPOCTaTHUECKOoro nojsi. Teopema o mupKyssiiuu. IloTeHuan 31eKTpocTaTu4eckoro
noJisi. CBsA3b MOTEHIMAA U HANIPSKESHHOCTH.
DnexTpudeckuii Jumoib. [Torxe qumons.
Husnextpuku. [onspuzanus ausnekTpukoB. Bekrop nonspuzanuu. HanpspkeHHOCTD MOJS B JUAJIEKTPUKE.
OnexTpudeckoe cmemenne. Teopema ["aycca miis BeKTOpa AIEKTPHYECKOTO CMETICHHUS.
YcnoBus Ha TpaHUIlE pas3zesa IBYX TUIICKTPUIECKUX CPel.
IIpoBOAHUKH B 3JEKTPOCTATHIECKOM TIOJIE.
DneKTpuIecKasi eMKOCTh YeIWHEHHOTO NMPOBOAHUKA. KoHIEeHCATOPHI. DIeKTPOEeMKOCTh KOHIEHCATOPA.
DHeprus CUCTEMBI 3apsA0B, YEIUHEHHOTO MPOBOJHUKA U KOHIEHCATOPA. DHEPTrHsl 3JIEKTPOCTATHIECKOTO MOJIS.
DNEeKTPUUECKHi TOK, CHJIa U IJIOTHOCTh TOKA.
3akon Oma. CompoTHBIICHHE MPOBOJHUKOB. PaboTa 1 MomHOCTh. 3akoH Jxoynsa-JIeHa.
CTOpOHHUE CUIIBL. DJIEKTPOABIKYIIAs CHiia U HanpspkeHune. 3akoH OMa 1J1s HEOTHOPOAHOTO yYacTKa IeTH.
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[IpaBuna Kupxroda ai1st pa3BeTBICHHBIX LETIEH.

DIEKTPONPOBOTHOCTL MeTalIoB. Hocurenu Toka B MeTauiax. HezocTaTOUHOCTh KIIACCUYECKON DJIEKTPOHHON TEOPHH.
DNEKTPUYECKHUHA TOK B BaKyyMe. TepMOdJIEeKTPOHHAS YMHUCCHSL.

Ypoenr @epmu. DaeMeHTH 30HHOH TEOPUH KPHUCTAIUIOB. 30HHAS CTPYKTYpa SHEPTeTUYECKOTO CIIEKTpa 3JIEKTPOHOB TBEPHOTO
Tena.

MarautHoe ToJie B €ro XapaKTepUCTHKH. MarauTHas wHIykiusa. 3akoH bruo-Casapa-Jlammaca. MarHuTHOe ToJie IBHKYIIIETOCS|
3apsna. 3akon Ammepa. Cua Jlopenna.

Teopema 0 HUPKYISIUU BEKTOPa MAarHUTHOW UHIYKIIHH.

IToTok BexkTOpa MarHuTHOM UHAYKIMH. Teopema ["aycca 1uist BEeKTOpa MAarHUTHON MHAYKIIHH.

MarnuTtHoe 1noJje CoJIeHOUAa U TOPOUIa.

Pabora mo nmepeMeIeHuIonPOBOTHIKA U KOHTYpa ¢ TOKOM B MArHUTHOM TIOJIE.

DHeprus MarHuTHOTO MOJIS.

Mar=uTHOe TI0JIe B BellecTBe. SIBIeHrne HaMarHHIuBaHus. BeKTop HaMarHMYeHHOCTH.

Bektop MarHuTHOM UHIYKIIMH B BEIIECTBE.

HanpspkeHHOCTP MarHUTHOTO TOJsL. MarHuTHasE BOCOPUUMYHMBOCTD ¥ MarHUTHAs MPOHUIIAEMOCTb. TeopemMa 0 IHPKYIISIINH s
BEKTOpa HANIPSHKEHHOCTH MarHUTHOTO ITOJIS.

YcnoBus 11 MarHUTHOTO TI0JIS Ha TPAHUIIE Pa3Jielia IBYyX MarHeTHKOB.

JlnamarHeTHKH W lapaMarHeTuku. GeppomMarHeTUKY U uX cBoicTBa. [Ipupoma heppomaraernsma.

SIBneHue 1eKTpOMarHuTHOM UHAYKIMH. 3akoH Dapases U ero BhIBOJ U3 3aKOHA COXPAHEHUS DHEPTHH.

NHayKTUBHOCTH KOHTYpa. SIBlIeHHE CAMOUHIYKIIUY.

Toxu npu pa3sMbIKaHUU W 3aMbIKaHUU 1enu. B3aumuas unnykuus. Teopema B3auMHOCTH.

Buxpesoe anexrpuueckoe none. Tok cMeneHus.

VYpaBueHuss MakcBesa A 3JIeKTPOMarHUTHOTO MOJIS.

KonebarenpHbI KOHTYp. Y paBHEHHE KOJIcOaHUH B KOJIEOATEIEHOM KOHTYPE U €TI0 PeIICHUE.

BriHyX1eHHBIE 3JIeKTpHUeCcKue KojaeOaHus B K0oJieOaTeNbHOM KOHTYpe. SIBIeHne pe3oHaHca.

TlepemenHbIN 35IeKTpUUECKUN TOK. MOIIHOCTbH, BbIAENsSEMas B IIEMU IMEPEMEHHOro Toka. JleHWcTByromue 3HAUYC€HHS TOKa U
HaNPSKCHUS.

DNeKTpOMarHUTHBIE BOJHEL. JluddepeHnnanbHoe ypaBHEHNE IIEKTPOMArHUTHON BOJIHBI M ero pemenue. Bextop IloiiTunra.

HNEPEYEHDB BOITPOCOB K 3AYETYHA IIKYPCE
CBer Kak 2JIeKTpoMarHuTHast BojHa. OTpakeHue U NpeoMIIeHHE JIEKTPOMAarHUTHBIX BOJIH Ha TpaHUIIe pa3zelia ABYX Cpell.
CaeToBble Ty4H. 3aKOHBI TeoMeTpuueckoit onTuky. [Tpunnun depma.
LenTpupoBanHsie ontudeckue cuctembl. JIna3pl. @opMmyra ToHKO# miH3BL. [locTpoeHne n300pakeHIiA B TMH3aX.
KorepeHTHOCTS U MOHOXPOMATHYHOCTh CBETOBBIX BOJH. HTEep(epeHus cBera. Y CIoBHE MAKCHMYMOB U MUHHMYMOB. MeTOBI
HaOJroIeHUS HHTEP(EPEHIIUH CBETA.
WuTepdepens cBeTa B TOHKHX IJICHKAX W IUTACTHHKAX.
Konwsna HeroTona.
Judpaxius cBETOBBIX BOJH. MeToj 30H Dpenerns.
Hudpaxnus @penenst Ha KPyrioM OTBepcTUH u qucke. Crinpais Openers.
Hudpaxus @payarodepa Ha OTHON MIEIH.
Hudpaxmus @payarodepa Ha 1uppakIIMOHHON pemIeTKe.
Jucnepcus cBera. DNEeKTPOHHAS TEOPUS AUCIEPCUML.
EcrecTBeHHBIN U NOJIsipU30BaHHbIHN cBeT. [lonspu3anus cBeTa Npu OTpaKEHUU U MPEJIOMIICHUH Ha TPAHULE IBYX TUAJIEKTPUKOB.
ITonsipuzanus cBeta mpu MPOXOXKACHUN Yepe3 aHU30TPOIMHbIE KPUCTAILIBI.
TerioBoe U3JIyueHUE U €TO XapaKTEPUCTUKH.
3aKOHBI TEIUIOBOTO M3Ty4eHus (3akoHbl Kupxroda, Credana — bonpimana, Buna, popmyssr Penes-Ixunca n [lnanka).
dorortdexr. 3akoHbI HOTOIPPEKTA U HX OOBICHCHHE C TOUYKU 3PCHUS KBAHTOBOW TCOPHHU CBETA.
Dddext KomnToHa u ero djeMeHTapHas TEOPHsL.
PazBuTHe mipeacTaBIeHUH O CTPOSHUH aToMa. bopoBckas Teopus BOIOPOIONIOIOOHOTO aToMa.
KopnyckynsipHo-BOJIHOBOH Ayaniu3M CBOMCTB BelecTBa. BonHel ne bpoiins 1 ux cBoiicTsa.
CooTtHormieHne HeomnpeaeneHHocTel [ elizenbepra.
BomHoBast yHKIHS 1 €€ CTaTUCTUIECKUI CMBICIT.
Oo6mee ypasuenue llIpenunrepa. Ypasuenue [llpenquarepa mjs cTaliiOHAPHBIX COCTOSTHUM.
YacTua B 0THOMEPHOM MOTEHIINAIBLHOM SMe.
[IpoxoxneHre YacTUIel TOTCHIIUATEHOTO Oaphepa.
BonoponononoOHsie aToMbl. DHepreTuueckue ypoBHH. IloTeHIMa bl BO30yXaeHUs 1 noHM3auuu. CIeKTpbl BOJOPOIOTIOJO0HBIX|
aTOMOB.
Hepa3muuuMocTh OMUHAKOBBIX YacTHI[ B KBaHTOBON MexaHwke. [Ipwanun Ilaymm. CTpykTypa 3HEPreTHUCCKHX YpPOBHEH B
MHOT'OJIEKTPOHHBIX aTOMaX.
Turbl cBsA3EH 3JIEKTPOHOB B aTOMaX.
Monexkyna Bogoponaa. dusnueckasi IpupoJia XUMUYECKOM cBsI3u. MloHHAs M KOBAaJICHTHAsI CBS3H.
ONeKTpOHHBIE, KoJeOaTeIbHBIE U BPaLaTeIbHBIE COCTOSTHUS MHOTOATOMHBIX MOJIEKYJI. MOJEKYISIpHBIE CTIEKTPHI.
OneMeHTH KBaHTOBOW TEOPHH HM3ITydeHHs. BBIHYXICHHOE M CIIOHTaHHOE M3iMy4deHwne (GpoToHOB. IIpuHINI paGoTEI KBaHTOBOTO
TeHeparopa.
CrtpoeHue aTOMHOTO siipa. Mogenu siapa. SlaepHsie peakiiuu. 3aKOHbl COXPaHEHUS B AJICPHBIX PEaKLUsX.
PannoaxtuBHbIe peBpamieHus saep. Peakus simepHoro nenenus. LlenHas peakuus AeneHus. SInepHblil peakTop.
DJIeMEHTapHBIE YACTHULIBI U UX B3aUMOJICHUCTBUSL.




Bonpocsl Tekyumero onpoca
Bompocs! Tekymiero ornpoca BEIOUPAIOTCS U3 BOTIPOCOB K 3a9€Ty B COOTBETCTBHE C TEKYIEH MPOHICHHON TeMO.

I[OKJ'Ia,HI)I nim COO6III€HI/IH MOTYT 3aCJIyIINBATHCS BO BpEMS MPAKTUICCKUX 3aHIATUH.

Tembl JOKJIAA0B U COOOIIeHMIT
JIBmkeHUE B TPaBUTALIMOHHOM IToJie. 3akoHbl Keruiepa.
T'upockomnsr.
Hewuneprmansabie cucteMbl oTcdeta. CHITBI HHEPIHH
MeTomp! onpenencHus BI3KOCTH.
Dddext Jxoymns — Tomrcona.
Kanmunmnspasie sBieHus.
OMHUCCHOHHBIE IBJICHHUA U UX IPUMCHEHHE.
IIna3ma u ee cBOMCTBA.
YckopuTenu 3apsyKeHHBIX YacTHUI.
TpaHchopMaTopsL.
. YJIbTpa3ByK U €ro MpUMCHCHHE.
DNEeKTPOHHAS ONTHKA.
. Tonorpadgus.
. KBapkoBast Mozesp u KiTacCU(pUKAIMS JIIEMEHTAPHBIX YACTHII.
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[TucroneTHas myss MpoOWia JBa BEPTUKAIBHO 3aKPEINICHHBIX JINCTAa OyMmard, paccTosiHue! MEeXIy KOTOpBIMH paBHO 30 M.
[IpoGouna Bo BTOpOM JHcTe okazanmach Ha h=10cMm Hmke, yeM B mepBoM. OMpenenuTh CKOPOCThY IIYJIH, €CIU K MEPBOMY JHCTY OHA
IOJIeTENIA, IBUTASCH TOPU3OHTANBHO. CONPOTUBICHUEM BO3TyXa MIPEHEOPEYb.

BuHT a’pocaneii Bpamaercs ¢ 4acTotoit =360 mMun'. CKOPOCTh V MOCTYNATENBHOTO ABHKCHUS adpocaHeil paBHa S4km/d. C
KaKOM CKOPOCTHIO U IBIKETCS OJTUH M3 KOHIIOB BUHTA, €CITU paguyc R BUHTA paBeH 1 M?

Bpycok maccoit m,=5 Kr MOXeT CBOOOJHO CKOJB3UTh IO TOPU3OHTAILHOW TOBEPXHOCTH Oe3 TpeHws. Ha HeM HaxomuTcs
npyroi 6pycok maccoit m;=1 kxr. KodQpummeHT TpeHus conmpuKacaronmxcs moBepxHoctTe opyckosf=0,3. OnpeneanTh MakCUMaabHOE
3Ha4YCHUE CHIIBI F ,, IPUITIOKEHHON K HIKHEMY OpYCKY, IIPU KOTOPOW HAYHETCS COCKAIB3BIBAHIE BEPXHETO OpycKa.

Karep maccoit m=2 T Tporaercsi ¢ MecTa U B TeueHHe BpeMeHU T=10 ¢ pa3BUBaeT Npu ABMKEHUU IO CIIOKOIHOM BOJe CKOPOCTH
v=4 m/c. OnpenenuTh CUIy TATHF MOTOpa, CUNTas €€ MOCTOSHHOU. [IpHHATH CHITy CONPOTHBIIEHUS F, MBMKEHHUIO TPOTOPIIMOHATHHON
ckopocTH; Koa(duuuenT conpoTtuienus k=100 kr/c.

Kamerniek CKOJB3UT C HAaWBBICIIEH TOYKH KyIoja, uMeromero ¢opmy momychepsl. Kakyro qyry Ol onmmieT KaMerek, mpexie
YeM OTOPBETCS OT MOBEPXHOCTH Kymoyia? TpeHueM npeHeOpeyb.

Ha pemscax crout miardopma, Ha KOTOPOH 3akpemieHO opyaue 0e3 MPOTHBOOTKATHOTO YCTPOWCTBA TakK, YTO CTBOJI €ro
PAcIIONOKEeH B TOPH30HTAIBFHOM IIOJIOKEHHUH. V3 OpyIust IPOW3BOIAT BBICTPET BIOJb JKEIE3HOAOPOKHOTO IyTH. Macca m; cHapsana

paBHa 10 kr, m ero ckopocth u;=1 kMm/c. Ha kakoe paccrosHme/oTKaTtuTcs ImiaTdgopMa IOCIEC BHICTpENa, €CIU KOI(DDUIMEHT
conpotuBienns1f=0,002? M,,, =20 T.

[ITap maccoit m;=200 r, ABMKYIIANCS O CKOPOCTHIO V=10 M/C, yaapsieT HEeMOABKHBIN 1map Maccoi m,=800 r. Y map npsMoi,
abcomoTHO ynpyruid. KakoBeI OyIyT CKOPOCTH V| H Vv, IIIAPOB TOCIE ynapa’?

Ha mumHap HaMoTaHa TOHKasl THOKas HEpacTsHKUMast JICHTa, MAaCCOM KOTOPOW IO CPaBHEHHIO C MAcCOM IWIMHIIPA MOXKHO TIPEeHeOpedb.
CBOOOIHBII KOHEIT JICHTHI MPUKPEIIM K KPOHIITEHHY M MPEAOCTABIIH IMIMHAPY OIyCKaThesl MOJ ACHCTBHEM CHilbl TshkecTH. Ompenennts
JIMHEWHOE YCKOPEHUEea OCH IWITHMHAPA, €CIH MAIUHAP: 1) CIUIONIHOM; 2) OB TOHKOCTCHHBIM.

IInathopma B BUZE MCKA PagiycoM R=1M BpalaeTcst [0 MHEPLIH C YacToToi 7;=6MuH . Ha kpato m1aTd)opMbI CTOUT 4esoBeK, Macca
m xoToporo para 80 kr. C Kakoif 9acToToi 70y/IeT BpalaThCs IaThopMa, eCITi YeJIOBeK MepeiieT B ee eHTp? MoMeHT UHepIHH JIuiaThopMbl
pasert 120 kr-M”. MOMEHT HHEpLIIH Ye/OBEKa PACCUTHIBATE, KAK ISl MATEPHAIBHON TOUKH.

Kapannmam mmHo#t /=15 cM, IocTaBIeHHBIH BEPTUKATBHO, MaaeT Ha cToil. Kakyro YyrioByo co B JTMHEHHYIO VCKOPOCTH OyIeT UMETh
B KOHIIE nasicHus: 1) cepenuHa kapaHzamia? 2) BepxHuii ero koHen? CUuTaTh, 9TO TPEHHUE HACTOJIBKO BEIHMKO, YTO HMKHHUI KOHEI[ KapaHzalia
HE MPOCKAJE3BIBACT.

I'ennit maccoit m=100 r 6bUT H300apHO HArpeT TakK, YTO 0OBEM €T0 YBEIUUMICS B n=3 pa3a, 3aTeM BOJOPO ObUT H30XOPHO
OXJIKIIEH TaK, YTO JABJICHHUE €T'0 YMEHBIIUIIOCH B n=3 pa3a. Haiitn u3amMeHnenune A4S 3HTPONMHU B XO/€ YKa3aHHBIX MTPOILIECCOB.

Kucmopoa Maccoit m=2 Kr yBeawdniI cBO 00beM B N=5 pa3 oJIMH pa3 U30TEPMHUUECKH, APYToi — agunadaTHO. HaliTh nm3mMeHeHust
SHTPOIUU B KAXKJIOM M3 YKa3aHHBIX IPOIIECCOB.

WneanpHBIA ABYXaTOMHBIN Ta3 coBepmaeT muki KapHo. OOBEMBI Ta3a B KOHIIE U30TEPMHUYCCKOTO PACIIUPCHUS U B Hadaie
HM30TEPMHUYECKOTO CIKATHSI PaBHBI COOTBETCTBEHHO V=12 1 u V,=16 n. Haiitu KI1]I nuxa.




B mmnmuaape mon moprmHeM HaxomuTcs Bomopoa Maccoit m=0,02 kr mpu Ttemmeparype 7,=300 K. Bomoponm cHauama
pacimpuicsaquadaTHo, YBEITUUUB CBOM 00BbEM B IMSITh pa3, a 3aTeM ObLI CXKAT H30TEPMUUECKH, IIPUIeM 00beM ra3a yMEHbBIIHIICS B ISTh
pa3. Haiitu Temneparypy 7T B KOHIIE aqiabaTHOTO PacIIUPEHHUS U TIOTHYIO pab0TyA, COBEPIICHHYIO Ta30M.

DJIeKTpUYEcKOoe MoJIe CO3IaHo AByMs TouedHbIMU 3apsaamu Q=10 uKn u Q,= —20 uKi, Haxoxsmumucs Ha pacctrossHun d=20
cM Apyr oT apyra. OnpenenuTh HalpsHKEeHHOCTh £ ToJIs B TOYKE, YIAJIeHHOHN OT TIepBoro 3apsaa Ha #;,=30 ¢cM U OT BTOporo Ha ;=50 cM.

JIBe KOHLICHTPUYECKUE METAIIIMIECKUE 3apsDKeHHBIE cephl paanycaMu R;=6cM n R,=10 cM HecyT COOTBETCTBEHHO 3apsi/ibl
0;=1 uKn u Q,=-0,5 uKun. Haiitn HanpspbkeHHOCTH E 1OJIS1 B TOYKaX. OTCTOSIIMX OT IEHTpa cep Ha pacCTOSIHUSIX 7/=5 CM, 1,=9 cM,
r=15 cm.

ToHKoe MOTYKOIBI0 paarnycoM R=10 cM HeceT paBHOMEPHO pacIpeeICHHbIHN 3apsi ¢ INHEHHOW TIOTHOCTRhIO =1 MKKi/M. B
LEHTPE KPUBU3HBI MOTYKOJbIa HaxomuTes 3apsn O=20 uKi. Onpenenuts cwiny F B3aUMOJCHCTBUS TOUCYHOTO 3apsjia U 3apsHKCHHOTO
MOJYKOJIbLIA.

ITo npoBoaHuKy compotuBicHHeM R=30M Te4eT TOK, CHJIa KOTOPOTO paBHOMEpHO Bo3pacrtaeT. KommdectBo Termnoter O,
BBIZICTIUBITICECS B IPOBOAHUKE 33, BpeMs 1=8 ¢, paBHO 200 k. OnpeneauTs KOJIUISCTBO IEKTPUIECTBA ¢, TTPOTEKIIIEE 3a 3TO BPEMS 110
MPOBOTHUK. B MOMEHT BpeMeHH, IPUHSATHIH 32 HAUAIBHBIHA, CHJIa TOKA B IPOBOJHHUKE PaBHA HYIIIO.

VcTouyHuk TOKa 3aMKHYJIHM Ha KaTyIIKy ¢ compoTuBieHrneM R=10 Om u mHaykTHBHOCTBHIO L=| I'H. Haiitn 3akoH m3mMeHeHHs
TOKA B L[ENH C TEYEHUEM BPEMEHH.

O/IC Garapen akkyMynaTopoB ¢=12 B, cuia Toka /KOpOTKOrO 3aMbIKkaHus paBHa 5 A. Kakylo HanOOJBIIYIO MOITHOCTE Py
MO>KHO TIOJTyYUTh BO BHENTHEH [N, COSMHEHHON C Takoi Oarapeeit?

Karymka, HamMmoTaHHasT Ha HEMArHUTHBIA MIJWHAPUIECKUH Kkapkac, uMmeeT N;=750 BUTKOB M WHIYKTUBHOCTH ;=25 MI'H.
UT0o0B! YBEMMUYNUTh WHAYKTHBHOCTH KaTymku 10 L,=36 MI'H, 0OMOTKY C KaTyIIKA CHSJIM M 3aMEHWIH OOMOTKOH W3 0ojiee TOHKOM
MIPOBOJIOKH C TAKHM Pac4eTOM, YTOOBI JITMHA KATYIIKH OCTalach MpexHel. OnpenenuTs 9uciio N, BATKOB KaTYIIKH MOCIIE IIEPEMOTKH.

WnnyktuBHocTs L xaTtymku paBHa 2 MIH. Tok wactoro v=50 I'm, mporekaromuii IO KaTylIke, H3MEHSAETCS IO
CHUHyCOHJaNbHOMY 3akoHy. Omnpenenuts cpennioro O/IC camomHIykuuu <€ >, BO3HHMKAIOIIYIO 332 MHTEpPBAaJl BPEMEHH Af, B TedeHHE
KOTOPOT'O TOK B KaTyIIKE U3MEHSIETCA OT MUHUMAJIBHOTO J0 MaKCUMaNbHOTO 3Ha4eHHs. AMIUIUTYIHOE 3HaueHue cunibl Toka /,=10 A.

Konpgencarop anexkrpoemrocthio C=500 nd coeauHeH MapayielbHO ¢ KaTYIIKOW maiuHOW /=40 cM | Tutomanasio S ceueHus,
paBHoit 5 cm”. Katymka conepsxut N=1000 ButkoB. Cepaeunnk HemaruuTHbiit. Haiitu nepuonl koneGaHuii.

Karymka (6e3 cepiednuka) UIHHOM /=50 cM M mIomagsio S, ceueHus, paBHo# 3 cM’, uMeeT N=1000 BUTKOB H COCIMHEHA
napajuielbHO ¢ KOHAeHcaTopoMm. KoHIeHcaTop COCTOMT W3 ABYX IUIACTHH IDIOmMAabio S,=75 cM® Kaxgas. Paccrosmme d MEXITY
IJIACTHHAMU paBHO SMM. [{udnekTpuk — Bo3ayx. Onpenenuts nmepuonl koineOaHUuH KOHTYpA.

[ToBepx BBITyKJIOTO CHEPUIECKOTO 3epKaia paarnycoM KpUBHU3HEI R=2() cM HaJWIM TOHKHHA cIoW BoAsl. ONMpenenuTs IIIaBHOE
(hOKYCHOE pacCTOSTHUE f TAKOW CHCTEMBI.

Ha crone nexwur muct 6ymaru. Jlyd cera, nanatomuii Ha Oymary noz yriioMm £=30°, naer Ha Hell cBemsioe maTHO. Hackoibko
CMECTHTCSI 3TO IISTHO, €CITH Ha OyMary MOJIOKHUTH ITIOCKONIapaJUIEIbHYI0 CTEKISIHHYIO TUIACTHHY TOJIIHHON d=5 cMm?

Ha Ttonkuiéi crexnsHHbll kiuH (n=1,55) mamaeT HOpMaIbHO MOHOXPOMATHYECKHUH CBET. JIByrpaHHBIA Yroid o MEXIy
MTOBEPXHOCTSAMH KJIMHA paBeH 2'. OnpenenuTh UTMHY CBETOBOM BOIHBI A, €CJTH PACCTOSIHAE b MEXy CMEKHBIMH HHTEP(PEPEHINOHHBIMHU
MaKCUMYMaMH B OTPaKeHHOM cBeTe paBHO 0,3 MM.

Ha pmadparmy ¢ KpyrasiM OTBEPCTHEM JWAMETPOM d=4 MM TamaeT HOPMAJbHO TapauleldbHBIA MydOK JIydei
MOHOXpoMaTHdeckoro ceera (A=0,5 mkm). Touka HaOIFOICHUS HAXOAWUTCS HA OCH OTBEPCTHS Ha paccTosHUM b=1 M oT Hero. CKOJIBKO
30H ®peHens ykianpBaeTcsl B OTBepCcTUU? TeMHOE Wi CBETIIOe MATHO MOMYyYUTCS B IIEHTPE AUPPAKIIMOHHOW KapTUHBI, €CITH B MECTe
HAOJIOICHU T TOMECTUTH YKpaH?

OHpeL[eJ'H/ITL MOTCHIUAJIbHYIO H, KI/IHCTI/I‘ICCKyIOT 1 NOJIHYIO E OHCPIrUU BJICKTPOHA, HAXOAAIICTOCA Ha HepBOﬁ Op6I/IT€ aToMa
BoJOpoOaa.

IIpuMepsl TeCTOBBIX 3aJaHUIH

1. ITpu BpamaTenbHOM ABM)KEHUH HOPMAIIBHOE YCKOPEHUE PAaBHO
2
v do . d*¢ . do _V
PN - R YO R ) Ry R
dt dt dt dt R
2. 3aKOH COXpaHEHHsI UMITYJIbCA BBITIONHACTCS, €CITH
A) cymMma BceX BHYTPEHHUX CHUII paBHA HYIIIO
B) cymma Bcex ckopocTei paHa HYIIO
C)cymma 6cex 8HeUWIHUX CUNL PABHA HYTIO
D) cymMa BceX MOMEHTOB BHEIITHUX CHJI paHa HYITIO
E)npu neiicTBrM KOHCEPBATHBHBIX CHIL.




3. Pabora B MexaHHKe paBHA
A) I(f . d§) B) I(F -dS)C) I (§ . dI7)D) Im -V - dt E) HeT npaBUILHOTO OTBETA.

4. TToHsiTHE MOCTYNATEILHOTO JBUKCHHUS:

A) smo osudicenue, npu KOMOpom 100as NPAMAs, HCECMKO C8A3AHHAA C OBUNCYWUMCA METOM, OCIAemcs NAPaLIelbHOU
c80eMy NepeOHAUATLHOMY NOJIOHCEHUIO.

B) ecnu ipu ABIKEHUH Tella KaKue-TH00 IBe TOYKK OCTAIOTCS HETIOABIDKHBIMHU

C) korza Bce TOYKH TeJla IePEeMEIAOTCs B apauieIbHbIX MIOCKOCTAX

D) Bpamienue Tena BOKPYT OCH

E) pesynpTupylomee ABIKCHHE TeIa

5. YacTora KojlebaHUi MaTEMAaTHYECKOTO MasTHHUKA paBHa

6. [TepBriii 3akoH HeloToHa:

A) Cua paBHa IPOU3BEIEHUIO MACCHI TeJIa HA YCKOPEHUE

B) Cuibl, ¢ KOTOPBIMHU B3aMMOZCHUCTBYIOT JIBA TeJa, YUCICHHO PAaBHBI M IPOTHBOIIOIOKHEI TI0 HAIIPABICHHIO

C) Besikoe Tenmo mpeObIBacT B COCTOSIHUU TTOKOSI, €CJIM CyMMa CHJI, ICUCTBYIOIIMX Ha HETO PaBHA HYJIO

D) Cywecmeyrom maxue cucmemvl omcyema, OMHOCUMENbHO KOMOPbIX 8CAKOe Meio npedviéaen 8 COCNOAHUU NOKOSL UU
|pa6HOMEPHO20 U NPAMONUHEIHO20 0BUICEHUA, NOKA B030€LCMEUE CO CIOPOHbL OPYUX e He USMEHUM 2020 COCTOAHUL

E) F=ma.

7. KoHcepBaTUBHbBIE CUIIBIL:

A) cunvl, pabomui KOMOPwIX He 3a8UCAM OM GOPMbL Hymu
B) cunbl, paboThl KOTOPBIX 3aBUCAT OT (POPMBI ITYTH

C) cuibl TpeHus

D) cunbl TroTeHNA

E) anexTpocTraTnueckue CHIIbI

8. I[I/I(I)(I)e?eHHI/IaHLHoe ypaBHEHHE 3aTyXarOIIX KOJIeOaHUH:
A) X+wyx=0
. . 2

B) X+20%+w;x = fcoswt

C) ¥+ kx =0

D) x=a,e” cos(at + )
5.4 MeTtoanuyeckue MaTepUAIbI, ONPeae/IIONIHe MPOLeAYPhI OlleHUBAHUS 3HAHUI, yMEHHU i, HABLIKOB M (HJIH) ONBITA
JeATeJbHOCTH, XapAKTEePHU3YIOIIUX 3TANbI GOPMHPOBAHUS KOMIIETCHIN

Onucanne npoueaypbl OLEHUBAHHUS N0 TeKyleMy KOHTPoI0 «Onpoc no Teopuu / TectupoBanmne».

KoHTpob BBHIMOJHEHHOW CaMOCTOSTEILHOM PabOThI OCYIIECTBISICTCS WHIUBUIYAIbHO, Ha 3aHATUSIX, IPU TCCTUPOBAHHU; TIPU
9TOM OIICHMBAETCS YPOBEHb OCBOCHHS OOydalOMIerocs y4eOHBIM MaTepHaioM, yMEHHE OOYJaromerocs MCIIONB30BaTh TEOPETHUECKUE
3HAHMS IIPH BBIIIOJIHEHUN TPAKTUYECKHUX 3a]1a4, 000CHOBAHHOCTb M YETKOCTh U3JIOKEHUS OTBETA.

TecTupoBaHUe MO IUCIUIUIMHE MPOBOJMUTCS C HMCIIOJB30BAaHHEM PECYPCOB AJICKTPOHHOW oOpazoBaTenbHOUM cpenbl «Moodley
(pexum moctyma: http://do.samgups.ru/moodle/). KonmdaecTBO TECTOBBIX 3alaHUil M BpeMs 3allaeTcsi cucTeMoil. Bo Bpems mpoBeaeHHs
TECTHPOBAHUS 00YJAIOIIHECs MOTYT ITOJIb30BAaThCS MPOTPAMMOI TUCIUTUIMHBI, CTIPABOYHOM JTUTEPATypOH, KAIBKYIATOPOM.

PesynbraT Ka)10ro 00y4yaromerocst OLeHUBAETCS B COOTBETCTBUU C YHUBEPCAIBHOMN IIKAJION, TPUBEACHHOM B IyHKTE 5.2.

Onucanne npoueaypbl OHEHUBAHUSA «3aIIUTA J1a00PATOPHBIX H MPAKTHYECKUX PadoT».

O1eHNBaHUE UTOTOB JIA0OPATOPHON pabOTHI IPOBOIUTCS MPENIOJaBaTeNeM, BEAYIIINM Ja00paTOpHbIE pabOTHI.

[lo pesynbraram NIpOBEepKH OTYETa MO JAOOPAaTOpPHOW pabOTe OOYYAIOLIMHCS MOIYCKAaeTCss K €ro 3alluTe NpU YCIOBHU
co0JII0/IeHHS IEPEYHCICHHBIX YCIOBH:

— BBITIOJIHEHBI BCE 33JaHMS;

— OTCYTCTBYIOT OIIAOKHY;

— 0OpPMIIEHO B COOTBETCTBHH C TPEOOBAHUAMHU.

B ToMm cmywae, ecnm comepiKaHHME OT4YETa HE OTBEYACT MNPEABSIBIACMBIM TpeOOBaHUSIM, TO OH BO3BpAIacTCs aBTOPY Ha
JopaboTKy. OOyyarouuiicsi JODKEH NepeeaT OTYeT C y4eToM 3aMedaHuid. Eciii cCOMHEHUs BBI3BIBAIOT OT/EJIbHBIE acleKThl OTYETa,
TO B 3TOM CJIy4ae OHHM pacCMaTpPHBAIOTCS BO BPEMS YCTHOM 3alHTHI.

3amuTa oT4YeTa MO J1abOpaTOpHOW paboTe NpeAcTaBisieT COOOH YCTHBIM MyOJNMYHBIH OTYeT OOy4aromerocst O pesyjbTaTax
BBITIOJTHEHHS, OTBETHI HAa BOIIPOCHI MIPEHOAaBaTEIS.

OtBeT 00y4aroLIerocst OLEHNBACTCS MPETIOABATENIEM B COOTBETCTBHY C KPUTEPHUSIMHU, ONIMCAHHBIMHY B IyHKTE 5.2.

Onucanue mnpoueaypsl OUEHMBAHUS «3alUTa KOHTPOJbHON padorh». OlLeHWBaHWE MPOBOAUTCS BEAYILIHUM
IperoaBaTelieM 1Mo JaHHOW ydeOHoM nuciutuimae. [1o pe3ynbTaTaM MpoBEPKH KOHTPOJIBHOH paboThl 00yJarOIIHACS TOMyCKaeTCs K ee
3aIIUTe TIPU YCIOBUH COOIOICHHS IEPEIUCICHHBIX YCIIOBHMA:

— BBIMIOJIHCHBI BCE 3/IaHUS;

— ClIIeJTaHBl BBIBOJIEI,

— OTCYTCTBYIOT OIIHOKHU;

— 0)OpPMIICHO B COOTBETCTBHH C TPEOOBAHHSIMH.

B toMm ciydae, ecnm paboTa He OTBEYaeT MPEAbSBISIEMBIM TPEOOBaHHSAM, TO OHA BO3BpAIIAETCSI aBTOPY Ha JOPabOTKYy.




OO0ydaronuiicss TOIDKEH MepeaenaTs paboTy ¢ y4eToM 3aMeUaHHid U IPEIOCTaBUTh IS IIPOBEPKU BapHAHT C Pe3yJIbTaTaMU paOOTHI HAT
ommnOkaMu. Ecii COMHEHHS BBI3BIBAIOT OTACIBHBIC ACTIEKTHI KOHTPOJIBEHON pabOoThI, TO B 3TOM CIIydae OHH PAacCMaTPUBAIOTCS BO BpEMs
YCTHOM 3aITUTHI PabOTHI.

3amuTa KOHTPOJIBHONH PabOThI MPEACTaBIICT COO0H yCTHBIN MyOJIMYHBIN OTYET OO0YUYaIOMIETOCs O pe3yJbTaTaxX BBITTOJIHEHUS,
OTBETHl Ha BOIPOCH! mpemnojasatens. OTBeT 0O0ydarolierocs OLIEHMBACTCS NPEIOAABaTeieM B COOTBETCTBHU C KPHUTEPHUSIMH,
OMNUCAaHHBIMU B MyHKTE 5.2.

Onucanne npoueaypbl OIEHUBAHUSA «IK3aMeH». DK3aMCH MPUHUMAETCS BEAYIIMM MpENojaBaTeieM 10 JAaHHON yueOHOM
JMUCIUIUTHHE. DK3aMEH MOXET TPOBOJIUTHCS Kak B (opMe OTBETa Ha BOMPOCH Owiera, Tak W B (opme TectupoBanus. Dopma
ompeeNsIeTcs npemnoaaBareseM. Mcxons u3 BeIOpaHHOW (hOPMBI, ONMCHIBACTCS. METOTUKA TPOLICAYPhI OLICHUBAHUSL.

IIpu mpoBeneHNM YCTHOTO dK3aMeHa oOydJaromemycst npeaocTtarisgercs 30 MUHYT Ha MOATOTOBKY. Ompoc 00yJaromerocst 1mo
OwsleTy Ha YCTHOM 3K3aMeHe He JoJbkeH mpesbimath 0,35 waca. OTBeT 00ydaromerocss OleHUBAETCS B COOTBETCTBHH C KPUTEPHUSIMU,
OTIMCAaHHBIMH B yHKTE 5.2.

IIpu mpoBenenun sk3ameHa B (opme TecTupoBanus B cucteme «Moodle» (pexum mocrtyma: http://do.samgups.ru/moodle/)
KOJIMYECTBO TCCTOBBIX 3aJlaHUI M BpeMs 3aJacTcs cucTemoil. Bo Bpems mpoBeleHHUs 3K3aMeHa O0yYaroIuecss MOTYT IOJb30BaThCS
MPOrpaMMOi  JUCHHILINHBI, CIPABOYHOW JUTEPATypOH, KAIBKYIATOPOM. Pe3ymbTaT KaxJaoro OOyYaromierocs OIEHUBACTCS B
COOTBETCTBUH C YHUBEPCAIBHOM MTKAJIOW, MPUBEICHHON B ITyHKTE 5.2.

Onucanue npouenypbl OlleHUBaHUsS «3adeT».

3adyer MOXKET MPOBOJUTHCS Kak B ()OPME YCTHOTO WIIM NMHChbMEHHOTO OTBETa CHOCIEAYIOIEM COOece0BaHHEM Ha BOMPOCHI
oueta, Tak U B (hOpMe TECTUPOBAHUSI.

IIpu mpomenaennn 3adeTa B (GopMe yCTHOTO OTBETa Ha BOIPOCH Omiera obOydaromemycs mpenocraBisieTcs 20 MHHYT HA
noAroroBky. Onpoc oOyyaromerocsi Ho omiery He goypkeH npesbimarts 0,25 yaca. OTBeT 00y4aronerocst OLEHUBAETCSI B COOTBETCTBUU
C KPUTEPHUSIMU, OTIMCAHHBIMH B ITyHKTE 5.2.

Ilpu npoBenenuu 3auera B ¢Gopme TectupoBanus B cucreme «Moodle» (pexum mocryma: http://do.samgups.ru/moodle/)
KOJIMYECTBO TECTOBBIX 3aJlaHMil M BpeMs 3aJaeTcs CHCTeMOi. Bo Bpems mpoBeieHHs 3aueTa O0ydaroluecs MOTYT IMOJb30BaThCs
NpOrpaMMO#l AMCIMIUIMHBI, CIPABOYHON JIUTEPATYpOH, KalbKyJIaTOpOM. Pe3ynapraT Kaxaoro oOydaromerocsi OLCHUBAETCS B
COOTBETCTBUM C YHUBEPCAIbHOM NIKaJIOH, IPUBEACHHOMN B MyHKTE 5.2.

6. IEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUA JJIS1 CAMOCTOSATEJBHOU PABOTbI
OBYYAKOIIINXCHA IO JUCHUIIJIMHE (MO YJIIO)

6.1 IlepeyeHnb OCHOBHOI M TONMOJHUTEJIbHOI YUeOHOH JUTEPATYPbl, HEOOXOIMMO¥ JAJ51 0CBOECHHS THCHUTIIHHBI (MOTYJIsT)

6.1.1. OcHOBHAs JIUTEpPaATypa

ABTOpBI, 3arnaBue H3pareancTro, roa | Koga-Bo
COCTABUTEJIH
JI1.1 |Casenses U.B. Kypc obmeii pusuka [Dnexrponnoe usganue]: Yueonuk. B 3-x . |CII0.: M3parensctBo | DU OBC
T.1. Mexanuka. MonexkynsapHas ¢pusuka. — 12 — e u3n., crep. «JIauby, 2016. "Jlanp"
http://e.lan
book.com/
book/7176
0
JI1.2 |CaBenseB U.B. Kypc obmeii dpmsuka [Dnexrpornoe n3ganue]: Yuednuk. B 3-x . |CII6.: M3matensctBo | DU OBC
T.2. DnexTpuyecTBO U MarHeTu3M. — 12 — e u3z., cTep. «JIanby, 2016. «JTanby
http://e.lan
book.com/
book/7176
1
JI1.3 |Casenses U.B. Kypc obeii pusuka [Dnekrponnoe usganue]: Yueonuk. B 3-x . |CII0.: M3parensctBo | DU OBC
T.3. KBanroBas ontuka. AToMHas puzuka. Pusuka TBepaoro tena. |«Jlaaby, 2016. «JlaHbY
®Du3HuKa aTOMHOTO A/pa U AIEMEHTAPHbIX YacTHLl. — 4 — € u3., CTep. http://e.lan
book.com/
book/7176
3
J1.4 |llon pen. W.IL O6mas pusuka. COOpHUK 3a7a4 [DIEKTPOHHOE U3aHue] / Mocksa :KunoPyc, 3BC
[Tankaprna [Mankapun WU.I1., Kupssaos A.Il., Kybapes C.U., Pazunosa C. M.  |2015. BOOK.RU
https://ww
w.book.ru/
book/9159
6l
J1.5 |T. U. Tpopumosa Kypc ¢usuku: yueo6. [Tocodue s ByzoB / T. U. Tpodumona; pex. |M. : Akanemus, 28
M-BomM oOpa3oBanus PO. — 14-¢ u3f., CTEpeOTHIL. 2007. — (Boiciiee
npodeccronanbHOE
obpazoBaHue)
JIi1.6 |T.U. TpopumoBa  |Pusmka B Tabnuuax u popmynax: yueod. I[locobue mis Byzos / T. U. [M. : Akagemus, 27
Tpodumona; pek. M-Bom oOpaszoBanus P®. — 3-e u3zn., ucmp. 2006. — (Bricmiee
npodeccrnoHanTbHOE
obpazoBaHue)
6.1.2 JlonoJIHUTEJIbLHAS JINTEPaTypa
ABTOpBI, 3arnaBue HN3nareanctBo, roa | Koa-Bo
COCTABUTEJH




J2.1 |T.U. Tpopumosa Omsuka. B Tabnunax u popmynax: yaedHoe mocoodue / Mocksa: KuoPyc, 29BC
T.U. Tpodumosa. 5- e 3. [DNeKTpOHHBIN pecypc] 2017 BOOK.RU
w.book.ru/
book/9202
90
J2.2 |T.U. Tpopumosa Kypc ¢usuku ¢ npumepamu pernierns 3aaad B 2-X Tomax. Tom 1: Mocksa: KnoPyc, 3BC
yuebnoe mocodue / T.U. Tpopumona, A.B. @upcos. [Dnexkrponnsiid (2017 BOOK.RU
pecypc] https://ww
w.book.ru/
book/9195
61
J2.3 |T.U. Tpopumosa Kypc ¢usuku ¢ mpumepamu perienus 3anad. B 2 1. T. 1 : yue6. Insa [M.: KuoPyc, 2010 2,96C
By30B / T. U. Tpodumona, A. B. @upcos. [DnexTpoHHSI pecypc] BOOK.RU
https://ww
w.book.ru/b
00k/263324
JI2.4 |B. C. Bonbkenmreiin |COopHuk 3a1a4 1o obuiemy Kypey ¢usuku: st cryn. Tex. Bysos / [CII0.: Kamxabiid 31
B. C. BonpkeHmreiiH. — 3-e U31., HCIIP. U JOIL. mup, 2008
JI2.5 |B. C. BonbkeHnmreiit |Bonskenmreiin, B. C. CoopHuk 3anau o oomemy kypcy ¢usuku : [CII6. : KHmkHbII 85
st crya. Tex. Bysos / B. C. BonbkeHmTeiH. — 3-¢ u31., UCTp. U mup, 2007
JIOTL.
JI2.6 |T.U. Tpopumona Kpatkwuii kype ¢pusuku: yue6. [Tocobue s Byzos / T. U. M.: Beicmr. k., 82
Tpodumora. — 5-¢ u3j., cTep. 2006
6.2 Meronnueckue pa3paboTku
ABTOpBI, 3arnaBue HN3nareanctBo, roa | Koa-Bo
COCTABUTEJIH

M1 |Bonos B.T., BosnoB |®usuka. Yacts 1. ®usndeckne ocHOBBI MexaHUKU. MonekyisipHast  |Camapa : CamI'VIIC, )
J.b., Buusikuaa (bu3vKa ¥ TEPMOTUHAMUKA: METOINIECKIE PEKOMEHIAINN K 2016
E.B., 3y6apeB A.Il., |BBIOJHEHWIO CAMOCTOSTEIBHBIX pa0OT AJIsT 00YJAIOIINXCSI TT0
Jlamaxkaros X./JI., HaIpaBJICHUIO MOATOTOBKH (cneruansHoctn): 09.03.01 -
3aitunkosa T.B. HNudopmarrka u BeraucauTenbuas Texauka; 09.03.02 -

HNudopmanmonnsie cuctemsl U TexHosoruu; 13.03.02 -
DNeKTpodHEpreTHKA U dNekTpoTexanka; 15.03.06 - MexaTtpoHuka u
pobotorexnuka; 20.03.01 - Texnochepnas 6e3omacHoctb; 27.03.01
- CranmapTusarus u Mmerposorus; 27.03.03 - CucteMHBIN aHATH3 U
ynpasnenue; 23.05.01 — HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHICCKUE
cpenctia; 23.05.03 — [ToaBMKHOW COCTAB JKEIE3HBIX JIOPOT;
23.05.04 - DxcruryaTanms xene3Hsix 1opor; 23.05.05 - Cucremsl
obecrieueHus qBrKeHMs moe3oB; 23.05.06 - CTpouTenbCcTBO
JKEJIE3HBIX IOPOT, MOCTOB H TPAHCIIOPTHBIX TOHHEICHOYHOU 1
3a04HOM (hopm 0OyueHus [ DnekTpoHHBIH pecypc] (Ne4201)

M2 [B.T. Bonos, I.b. duznka. DIEKTpUIECTBO, MArHETU3M, OIITHKA : JAOOpaTOPHBIH Camapa : CamI'VIIC, 43,
Bosos, E.B. MPaKTUKYM 10 (pU3KKe, PU3UKe (JOMOTHUTEIBHBIC Pa3/ICIIbl) s 2015 ecTb
Busikuma, AIL CTyAeHTOB cnernuanbHocTei: 23.05.01 — Haszemuble TpaHCIOPTHO- JJIEKTP.
3ybapes, B.A. TexHojoruueckue cpeactra, 23.05.03 — [MoaBuxkHoi cocTa KOITHS
Muxaiinos, X.JI. DKENIE3HBIX J0por, 23.05.04 — DKcIutyaTanus KeJle3HbIX J0por,

Jlamaxanos, JLE.  h3 (5 05 _ Cucremsr oGecrieuenus aBmkeHns noe3os, 23.05.06 —

Kyp, HIO. CTpOUTEIHCTBO JKENE3HBIX OPOT, MOCTOB M TPAHCHIOPTHBIX

Xoxnosa, T.B. o

SaiiumKona rorHenel, 09.03.01 — MadpopmaTika ¥ BEIYUCIUTEIbHAS TEXHUKA,
09.03.02 — MaopmanmoHHbIe CUCTEMBI B TexHooruu, 13.03.02 —
DIIEKTPOIHEPTETHKA U dIIEKTpoTeXHuKa, 15.03.06 — MexaTpoHHKa U
pobotoTexnnka, 20.03.01 — Texnochepnas 6e3onmacHocTh, 27.03.01
- Crangapruzauus u metposiorus, 27.03.03 — CucreMHblit aHaMU3 U
yIpaBJICHUE OYHOM U 3204HOM Gopm 00ydeHHs

M3 |B.T. Bonos, JI.b. duznka. MexaHuka 1 MOJICKYJIsIpHast (pU3HKa : 1ab0paTOpPHBINA Camapa : CamI'VIIC, 100,
Bonos, E.B. MPaKTUKYM Ul CTYAEHTOB crenuansHocteit: 23.05.06 — 2014 eCTb
Bunskuna, AIL. CTpOUTEIHCTBO JKEIE3HBIX JIOPOT, MOCTOB ¥ TPAHCIOPTHBIX DIIEKTP.
3ybapes, B.A. rToHHenel, 23.05.01 — HazeMHbIe TpaHCTIOPTHO-TEXHOIOTMYECKHE KOIus
Muxaiinos, H.A. cpenctsa, 23.05.03 — IMoaBuxkHOK cocTaB xelle3HbIX JopoT, 23.05.04
Konbuyrun — DKcruTyaranus xene3Hbix 1opor, 23.05.05 — Cucremsl

oOecrieueH st IBUKEHHS TI0€3/I0B U HAIIPABJICHHUH MOIIOTOBKH:
09.03.01 — Mudopmaruka u BeraucauTenbHas Texuuka, 09.03.02 —
MuadopmanmonHbIe CUCTEMBI U TexHosornu, 13.03.02 —
DIIEKTPOIHEPTETHKA U dIIEKTpoTeXHuKa, 15.03.06 — MexaTpoHHKa U
pobotoTexnnka, 20.03.01 — Texnocdepnas 6e3omacHocTh, 27.03.01
- Crangaprusanus 1 Mmetposiorus, 27.03.03 — CucteMHBIH aHATH3 1
YIIpaBJICHUE OYHOW U 3209HOM opM 00ydeHHS




6.3. IlepeveHb pecypcoB HHGOPMATMOHHO-TEJIeKOMMYHUKANMOHHOM ceTn ""MHTepHeT"

HaumeHoBaHue pecypca da.aapec
91 —9BC CamI'VIIC, pecypc noctymnen ¢ mo6six ITK mocie https://samgups.bibliotech.ru
perucrpanuu B 6uOInoTeKe.
92 |- OBC wsnarennctBa "Jlaup" (Temarmdeckuii maker: WMmxeHepno-|http://e.lanbook.com/

TeXHUYECKHe Hayku (KHUTH usnatenscTBa «YMIL XKIT»)). Pecype
moctyneH ¢ mo0bix T1K moce peructpanuu ¢ mr000ro KOMITbIOTEPa

By3a.
93 |- OBC "Aiibykc", pecypc moctyneH ¢ Job6six IIK mocmelhttp:/ibooks.ru/
ETHCTPAINH C JII0O0T0 KOMITBIOTEpPa BY3a.
24 - ®I'BOY «Y4eOHO-METOMNUECKUI MEHTP Ha Kele3Homopoxuom|http://library.miit.ru/miitb.php

TpaHcriopTe». JlOCTynm K TIOJNHBIM BEPCHAM KHUT M3[aTENIbCTBA
BO3MOXKEH mocie perucrpauuu Ha caiite MUUWTa ¢ moboro ITK
Halllero YHHUBEPCUTETA.

95 |- Uudopmanmronnas cucrema "ExuHoe OKHO HOCTYIIA K http://window.edu.ru
o0pa3oBaTenbHbIM pecypcam" NPeA0oCTaBIIET CBOOOHBIN JOCTYI K
KaTanory o0pa3oBaTelibHbIX HHTEPHET-PECYPCOB U
MOJIHOTEKCTOBOH JIEKTPOHHOHN yueOHO-METOMYECKOH ONbIoTeKe
JUIst 0011ero ¥ npoeccnoHaIbHOro 00pa3oBaHusL.

7. METOIUYECKHUE YKAZAHUSA JJIA OBYYAIOIIUXCHA 11O OCBOEHUIO JUCHUITIJIMHBI (MOLY JIs)

Jucrumumaa «®Pu3nka B COOTBETCTBUM C YICOHBIM TUIAaHOM crieluanbHOCTH 23.05.03 n3ydaercs B TEUEHHE TPEX CEMECTPOB
Ha TIEPBOM M BTOPOM Kypcax.

[Iporpammoii iperycCMOTPEHBI TEOPETHICCKUE 3aHATHS (JIEKIIUH), TPAKTUICCKHUE 3aHATHSI, Ta00paTOpHbIE paOOTHI.

TeopeTndeckne 3aHATHS IMPOBOIITCSA B COCTAaBE MTOTOKA, a MPAKTHUECKHUE 3aHITHS, TaOOpaTOpHBIe PabOTHI — B COCTABE TPYIIIIHI
(momyrpynmsl).

[Ipu mpoBeneHWM 3aHATAN HCIIOJB3YIOTCS TiedaTHbie (Y4eOHWKH, MOCOOWS, CIPABOYHUKA H METOIAMYECKHE pa3pabOTKH),
JIEMOHCTpAIMOHHbIE (TIaKaThl, JTabopaTopHOoe 000pyAOBaHWE, NMPHOOPHI) W MYJIbTHMEIUUHBIC (CIaI-QUIBMBI, MPE3eHTAIIMOHHBIC
MaTepHaJbl Ha AIEKTPOHHBIX HOCHTEISX) CPEICTBA O0YUCHHUS.

B xozxe nekuwmit mpemogaBaTeNp M3MaraeT M pa3bACHACT OCHOBHBIC, HAaOOJIEe CI0KHBIC MOHATHS TEMBI, a TAK)KE CBSI3aHHBIC C
HEll TeopeTHdecKrne W TMPaKTHYECKHEe MpPOOJIEeMBI, TaeT PEKOMEHIAINHM Ha BBHIIIOJHEHHWE CaMOCTOSTENbHOW paboTsl. CopepikaHue U
CTPYKTYpa JICKIIHOHHOTO MaTepHuala JOJKHbBI ObITh HANIPABJICHBI Ha (DOPMHUPOBAHKE Y 00YYAFOIIETOCs COOTBETCTBYIOIINX KOMITCTCHIIUI
1 COOTHOCHTHCS C BRIOPAaHHBIMH IIPETIOIaBaTeNIeM METOIaMH KOHTPOJIS M OLIEHKOM UX YCBOCHHS.

B xoje nekiumii 00y4yaromuMcs: peKOMEHIYETCS: - BECTH KOHCIICKTUPOBaHUE y4eOHOro MaTepuala; - o0paniath BHUIMAaHUC Ha
KaTeropuu, (GOpMYIHPOBKH, PAaCKPHIBAIOIINE CONEPXKAHWE TE€X WM WHBIX SBICHUN W IPOLECCOB, HAyYHBIC BBIBOIBI M MPAKTHUECKUE
PEKOMEHIALMY 110 UX MPUMEHEHHIO; - 3371aBaTh NPEHOIaBATEII0 YTOYHSIONIUE BOTIPOCHI C IENBI0 YSICHCHHUS TEOPETUICCKHUX MTOJIOKCHHIH,
pa3pelIcHUs CIIOPHBIX CUTyaluid. B paboYnx KOHCIEKTaX XKeNaTeIbHO OCTABIATH MOJ, HA KOTOPBIX BO BHEAYIUTOPHOE BPEMsI MOKHO
cAenaTh MOMETKH U3 y4eOHO-METOIMYECKOTO 00eCHedeHHs ISl CaMOCTOSATEIHFHONH pabOThl 00YJarONIUXCs, JOTOIHAIONETO MaTepHai
MPOCITYIIAHHOHN JICKIUH, & TaKXKE MMOMETKHU, IMOAYCPKHUBAIONIUEC OCOOYI0 BaXKHOCTh TEX HJIM HHBIX TCOPETUYCCKUX MOJIOKeHHH. J{ist
YCIEUTHOTO OBIAICHUS KypCcOM HEOOXOAMMO IMOCEIIaTh BCE JIEKINH, TaK KaK TEMaTHYeCKUH MaTepHal B3auMOCBS3aH MEXay coboii. B
ClIydasix MPOIyCKa 3aHATUS CTYACHTY HCOOXOIMMO CaAMOCTOSATECILHO HM3YYHTh MAaT€pPHal M OTBCTHTh Ha KOHTPOJBHBIC BOMPOCHI IO
MIPONYIICHHON TeMe BO BPeMsI HHANBHUIAYAIBHBIX KOHCYIBTAIINH.

[IpakTryeckue 3aHATHS BKIIOYAIOT CaMOCTOSTENBHYIO MPOPa0OTKY TEOPETHYECKOTO MaTeprana W H3YYeHHE METOAWKH
pellicHUsT TUMWYHBIX 3a7ad. HekoTopble 3amavyu COACpKAT IJICMEHTHl HAYYHBIX HCCICIOBAHWH, KOTOPBIE MOTYT MOTPEeOOBATh
YTIyOJIeHHOH CaMOCTOSITENBHOM MPOPaOOTKN TEOPETHUECKOTO MaTepHaa.

JlabopaTopHbie pabOTHI HANpPABICHBI Ha 3aKPCIUICHHE TCOPETUYECKOTO MAaTepuana W BBHIPAOOTKM HABBIKOB IIPOBCICHHS
9KCIEPUMEHTANBHBIX HAYYHBIX UCCICAOBAHUH PAa3THYHBIX TEIUIOTEXHUYCCKUX SBICHUHA M OICHKH MOTPEITHOCTEH W3MEpeHNil, a TakKe
HaBBIKOB pa0OThI ¢ COBPEMEHHOHN HayYHO-UCCIIEA0BATEIHCKOM anmapaTrypomu.

[lpu opraHu3anMu BHEAYAUTOPHOH CAMOCTOSATCIHLHOW pPa0OTHl MO JAHHON IUCHUIUIMHE MPEMONABaTell0 PEKOMEHIYCTCS
HCTIONB30BaTh CIIECIYIOIIHE ee (OPMBIL:

- pellicHHEe CTYACHTOM CaMOCTOSTEIbHBIX 33]1a4 OOBIYHOM CII0)KHOCTH, HAIIPABIICHHBIX HA 3aKPEIUICHUE 3HAHUHA U YMCHHIA;

- BBITIOJIHEHNE WHANBUAYAIBHBIX 3a/JaHIH TOBBIIICHHOHN CIOXXHOCTH, HAIIPABJICHHBIX Ha Pa3BUTHE Y O0YYAIOMIUXCS HAYTHOTO
MBIIUICHUS 1 MHUIIUATHBEIL.

JIoImycKOM K UTOrOBOMY KOHTPOJIIO B BUJC 9K3aMCHA WIJIM 3a4€Ta SBJISCTCS BBIMOJHCHHUE M 3aIUTa BCEX J1a00OPATOPHBIX PadoT,
MIPEIYCMOTPEHHBIX I1.4; pelIcHre HHIUBUAYATBHBIX 33 JaHUH.

[MoxroToBka K 3K3aMEHY M 3a4eTy MPEAIOIaracT:

- UI3y4EHUE OCHOBHOM U JOTIOJHUTEIBLHOM JINTEPATYPHI, KOHCIIEKTOB JICKIWH;

- pellicHHE THIOBBIX 32134,

- y9acTHe B IPOBOJMMEIX KOHTPOJIBHBIX OIIPOCAX;

- TECTHPOBaHHUE IO TEMAaM;

- peIlICHHEM CaMOCTOSTEIbHBIX KOHTPOJIBHBIX PadoT;

- ygacTHe B pa3dopax KOHKPETHBIX CHTYalnH.

8. THOOPMAIIUOHHBIE TEXHOJIOI'UH, UCITOJIB3YEMBIE ITPU OCYIIECTBJIEHNU OBPA30BATEJIBHOT' O
HPOLECCA IO JMCHUIIVIMHE (MO YJIIO)

PasmenieHne yueOHbIX MaTepraioB B pasnene «Dusuka» cucteMbl o0ydenns Moodle: http://do.samgups.ru/moodle/
8.1 IlepeyeHb MpOrpaMMHOro odecneyeHusi 1 HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM
8.1.1 |I/ICHOJH>30BaHI/IC CIIEIUATM3UPOBAHHOTO MPOTPAMMHOTO 00eCTIeUeHNEe JAHHOH POTpaMMOi He TIPeTyCMaTPUBACTCS

9. OIIUCAHHUE MATEPUAJIBHO-TEXHUYECKOMU BA3bI, HEOBXOJUMOMU JJI1 OCYIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIVIMHE (MO YJIIO)

Jlexnmonnast ayauropus (100 u Goree MOCaIOYHBIX MECT) M ayJUTOPHH IS TPOBEACHHS MPAKTUICCKUX U JTaOOpaTOPHBIX




3aHsATHH (25 1 Oojee mocaJoYHBIX MECT) 000pyIOBaHHbIE yueOHOH MeOebio; HeOrPaHNYEHHBIH JOCTYII K 3JIEKTPOHHO-OMOIMOTEYHBIM
cuctemam (uepe3 pecypcel Oubmmorekn Caml'YIIC), k siekTpoHHOH WHGOPMaNMOHHO-00pa3oBaTenbHOW cpenae moodle m Kk
MH(OPMALMOHHO-TEICKOMMYHHKALMOHHOM ceTn «/IHTepHeT» B paMKax caMOCTOSITEJIbHOM paboThl 00ydaromerocs.

JlekunoHHbIE, MPAKTUYECKUE U J1a0OpaTOpHBEIE pabOThI MPOBOAATCA B COOTBETCTBUY C paclUcaHUeM 3aHATHH. JlabopaTtopHbie
paboTs! poBoIATCS B TabopaTopusixkadeaps! «EcTecTBEHHBIE HAYKI»:

JlaGopatopusi MexaHHWKH, BKIItoUatomas: 070k anekTpoHHbsid ®M1/1, mammuaa AtByma @M1, mastank MakcBemia OM12,
yHUBepcanbHbIi MasTHUK @M13, mastauk Odepoexa @M 14, moayns FOnra u Mmoayns casura @M 19, coynapenue mapos PM17;

Jlabopatopusi 3yeKTpUUYeCTBA M MarHeTH3ma, BKirodaromas: creHasl TKO smekrpudecTBa M MarHeTusma, B TOM 4YHCIIE
ocusutorpagsr C1-94, reneparopbl cUrHajoB HHM3KO4acTOTHbIE [3-118, MCTOYHWMKM NUTAaHUs, Mara3uHbl CONPOTHUBIICHHH, HabOp
Moaynei OI13;

JlaGopaTopusi ONITHKH, BKJIIOYAIONIAs KOMIUIEKT ONTHYECKOTO o0opyaoBanus PMC, B ToMm ducie: 6a3bl ONTHYECKOW CKaMbH,
HOJIYIIPOBOJJHUKOBBIE JIa3epbl C IOCTUPOBOYHBIM MOAYJIEM, (DOTONPUEMHUKH, HaOOp JMH3, 3KpaHbl C MAaclITaOHOH CETKOii;

aBTroTpanchopmartop oxHodasusrid JIATP-2,5; KOMITIEKT GOJUTHA.




