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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHHWA 110 JUCHUIIVIMHE (MOAYJII0), COOTHECEHHBIE C
INJIIAHUPYEMbBIMU PE3YJIBbTATAMHN OCBOEHUS OBPA30BATEJIBHOU TPOT'PAMMBbI

1.1. Heau ocBoeHUS TUCHMILTUHBI (MOXYJISA)

Cozganne y 00ydJaromuxcs OCHOB IIUPOKOW TEOPETUIECKOM IMOATOTOBKH B 00JacTh (DM3MKH, IMO3BOJMIOMICH OYAYIINM CIIEHATNCTaM
OPHEHTHPOBATHLCS B IMIOTOKE HAYYHOIH TEXHWYECKOW MH(POPMAIMU U 00eCcIeYrBaloIeil UM BO3MOKHOCTh HCIIOJIb30BaHUS Pa3HOOOPa3HBIX
(bM3MYECKHUX IPUHIIMIIOB B T€X 00JACTAX TEXHUKH, B KOTOPBIX OHH CIICIIHAIM3HPYIOTCA.
dopmMupoBaHre y 00ydYaroIMXCsl HAYYHOI'O MBIIUICHUS, MPAaBWIILHOTO MOHUMAHUSI TPAHUI] NPUMEHUMOCTH Pa3IMuHBIX (H3HYECKHX
MOHATHH, 3aKOHOB, TEOPUH U YMEHUs OLIEHHBAThH CTENEHb JOCTOBEPHOCTH PE3YJIbTaTOB, MOJYUYSHHBIX C MOMOIIBIO 3KCIEPHMEHTAIBHBIX
W MaTEMaTHYeCKUX METOJIOB HCCIIeJOBAHUSL.

YcBOeHHE OCHOBHBIX (DM3MYECKHX SBJICHUH M 3aKOHOB KJIACCHYECKOI M KBAaHTOBOW (PU3UKH, METOJOB (GU3MUECKOTO MBILUICHUSL.

Bripabotka y oOydarommxcss NpHEMOB ¥ HABHIKOB DEIICHHS KOHKPETHBIX 3ajad U3 pa3HBIX 00iacTeil (M3MKH, MOMOTAIOLINX
00ydJaromuMcs B JaJIbHEHIIIEM perarth npogecCHOHaIbHbIE 33/1a4H.

O3HakoMIIeHHE 00yJalOIMXCs ¢ COBPEMEHHOI Hay4HOIl anmapaTypoil 1 BEIpaboTKa y 00YYarOLIMXCsl HAYAIBHBIX HABBIKOB IPOBEIICHUS
DKCIIEPUMEHTAILHBIX HCCIICI0OBAHUH PAa3IMYHBIX (PU3NYECKUX SIBICHUH U OLEHKHU IOTPEHIHOCTH U3MEPEHUI.

1.2 Komnerenuuu ody4armerocs, GopmMupyeMsbie B pe3yJbTaTe 0CBOCHHS AUCHUILIMHBI (MO1Y.15)

OIIK-1: cnoco0HOCTHIO NPUMEHSITh METOAbI MATEMATHYECKOI0 AHAJINU3a U MOJAeTUPOBAHUS, TEOPETHYECKOTO U
IKCMEPUMEHTAIBLHOT0 UCCIIETOBAHUSA

3HaTh:
Ypogsens 1 OCHOBHEBIE 3aKOHBI (PM3UKH M UX MaTEMAaTHIECKyI0 (POPMYITHPOBKY OCHOBHBIX 3aKOHOB (PH3WKH, POJIb MaTEMAaTHIECKUX
(0a3oBbIii) Mojienel B PU3HKeE, POJb IKCICPUMEHTAIEHOTO UCCIICIOBaHMS B (PU3HKE
YpoBens 2 OCHOBHEBIC 3aKOHBI (PH3UKH M UX MAaTEMAaTHYECKYI0 (POPMYIHPOBKY OCHOBHBIX 3aKOHOB (DU3HKH, POJIb MATEMATHUCCKUX
(mpoaABMHYTHI) |Moneneii B (u3uKe, poNb SKCHEPUMEHTANBHOTO HWCCIEHAOBAaHHMS B (PHU3HWKE, PONb MaTeMaTHKHB MOICITHPOBAHUS
(hU3MYeCKUX SIBJICHHI, OCHOBHBIC METOIBI H3MEPCHUS (PU3UUECKUX BEJIHYUH, ITAJTOHBI (PU3UUCCKUX BEITHINH
Yposens 3 OCHOBHEBIC 3aKOHBI (PH3UKH M UX MAaTEMAaTHYECKYI0 (POPMYIHPOBKY OCHOBHBIX 3aKOHOB (DU3HMKH, POJIb MATEMATHUCCKUX
(BbICOKMIA) Mojienieli B (QU3HMKE, POJb JKCIEPUMEHTAIBHOTO HCCICNOBAaHUS B (U3WKE, OCHOBHBIE MAaTEMAaTHYECKHUE METOIbI
MOJICITUPOBaHUs (hPU3NYECKUX SBICHUM, OCHOBHBIC METOJIbI M3MEPEHUsS (PU3UUYCCKUX BEIMYHH, STAJIOHBI (PH3UUECKUX
BEJIMYMH, OCHOBHBIC METOJIbI SKCIIEPUMEHTAILHBIX UCCIICOBAHNN B (DU3HKE.
YMmern:
Yposens 1 HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI (DHM3WKHU JUIS MOJCIUPOBAHHS OCHOBHBIX (M3MUYECKUX SBICHHUH, TPOBOJIUTH
(06a3oBbIii) n3MepeHust GU3NIECKUX BETNINH
Yposenn 2 (hopMHpOBaTh W AaHATTU3UPOBATH MOJIETH (DU3NUECKUX SBICHHUHA C MCIIOJIb30BAHHEM OCHOBHBIX (DPM3MYECKUX 3aKOHOB U
(IPOABMHYTHIIT) |MAaTEMAaTHYSCKUX METOJOB, IPOBOIUTH SKCIICPUMECHTAIBHbBIC H3MEPEHHS (PU3MUYCCKUX BEIMYHH, IPOBOIUTE 00pabOTKY
pe3yIbTaToOB (PU3MUECKIX M3MEpEHUN
Yposens 3 (hopMUpPOBATh M aHATU3UPOBATH MOJCITU (HU3MUYCCKHUX SIBICHHUIA C UCIOIB30BAHUEM OCHOBHBIX (DH3UUCCKUX 3aKOHOB H
(BbICOKMIA) MaTeMaTHIEeCKUX METO/OB, MPOBOIUTH TEOPETHUYECKOE HCCIICIOBAaHUE ITHX MOJIENICH M IONy4yaTh MX IpeIcKa3aHus,
TIPOBOJUTH JKCIIEPUMEHTAIbHBIE U3MEPECHUS (PU3NIECKUX BEIHUIHH, IPOBOIUTE 00pabOTKY pe3ylbTaToB (PH3UUECKUX
HU3MEPEHUH, OCYIIECTBIATh 0000IIECHIE YKCIIEPUMEHTAIBHBIX PE3yIIbTATOB
Baagern:
Yposens 1 MAaTEeMAaTUYECKUMHU METOJaMHU PCHICHUS OCHOBHBIX (DU3MYECKUX 3a/a4 M METOJaMH (DU3UUECKOrO IKCIIEPUMEHTA
(0a3oBbIii) HCIOJB3YEMBIX TMPH (QU3MYCCKUX KCCICOBAHUSAX SBICHHNA M MPOIECCOB, OMPEACISIOMNX HPUHIUIE PaOOTHI
Pa3NIUYHBIX TEXHHYECKIX YCTPOHCTB
YpoBens 2 MAaTEeMAaTUYECKUMHU METOJIaMH  PEICHHs] IIHUPOKOro Kiacca (U3MYECKHX 3a7a4 M METOAaMHU  (HPU3UUECKOro
(MpOABMHYTHII) |IKCIIEPIMEHTA UCIIOJIB3YEMBIX IPH (U3NIECKUX WCCIETOBAHMUAX SBICHUN W IMPOIECCOB, OMPENESISTIONINX MTPHHITUAIIBI
pabOTHI pa3IMYHBIX TEXHUYECKUX YCTPOICTB
Yposenn 3 METOJIaMH MaTeMaTHYeCKUMH METOJAaMH pEIIeHUS] OCHOBHBIX (DM3MUECKHUX 3aJad U MeTofdaMH (HU3HUYECKOTO
(BBICOKMIA) IKCICPUMEHTA HCIIONIb3YEMBIX TIPU (PH3UUSCKUX UCCIICTOBAHUSIX PA3IMYHBIX SBJICHUN U MPOIECCOB

OIIK-2: cnoco0HOCTBHIO HCTIOJIb30BATh 3HAHHUS 0 COBPeMeHHOI (PM3UYeCKOoii KapTHHe MUPa U 3BoJIIOIUM BeenenHoii,
NMPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUH BelleCTBA Il IOHUMAHHUS OKPY:KAK0LIero MUpPa U sIBJIEHUH

NPUPOABI
3HaTh:
Yposens 1 OCHOBHBIC (DU3UUECKHE SIBJIICHUS M 3aKOHBI, OCHOBHBIC €IMHHIIBI I3MEPEHHS (GU3MIECKUX BEJINYNH, (yHIaMECHTAIbHbIC
(0a30BbIii) TIOHSITHSL ¥ TEOPUH KIJIACCHYECKOH U COBPEMEHHOM (DU3UKH
YpoBeHb 2 |OCHOBHBIE METO/IbI M3MEPEHHS (PU3MUECKUX BEIMUUH, 3TAIOHBI (PM3MUECKUX BEJIMUUH, B3AHMOCBS3b OCHOBHBIX
(MpoaABMHYTHBIN) |PU3NIECKUX MTOHATHHA KIACCUISCKOW U COBpEMEHHOM (DU3UKH




YpoBeHb 3 |0CHOBHBIE (PU3UUECKHE 3aKOHBI, (PU3NUECKIE BETMUNHBI M KOHCTAHTBI, HX ONPEEIICHNE, CMBICT U CIMHHUIIBI NX
(BbICcOKHMii)  |M3MepeHHH, pyHIaMeHTanbHble PrU3NUECcKHe TIOHITHS U TEOPHH KIIACCHYECKOW 1 COBPEMEHHON (pHU3nKn
Ymers:
Ypogens 1 UCIIONIb30BaTh 3HAHMS O COBPEMEHHOHW (DM3MUECKON KapTHHE MHUpa M SBOJIONMM BceleHHOH, MpocTpaHCTBEHHO-
(06a3oBbIii) BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEGHUHM BEIIECTBA [JIS NMOHMMAHHS OKPY’KAIOLIEro MUpa U SIBICHUM NPUPOIBI,
NPUMEHSTH (U3MYECKUE 3aKOHBI JUIS PEIICHUS MPAKTHUECKUX 3a/1a4, HCII0JIb30BaTh OCHOBHBIE (PU3NUYECKHE 3aKOHBI U
(dyHnaMeHTaIbHbIE TOHTHS B IPO(ECCHOHAIBLHOMN NeSITeIbHOCTH
YpoBenb 2 [MCrONB30BaTH 3HAHUS O COBPEMEHHOHM (QHM3MUYECKOW KapTHHE MHUpPa W IBOJIONMH BCeNeHHOW, MpOCTpaHCTBEHHO-
(NpOABUHYTHIN) [BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMH BEIIECTBA ISl MOHMMAHUS OKDPY’KAlOIIET0 MHpa M SBICHUH IPHPOIbI,
MIPUMEHSATH (PU3NKO-MaTeMaTHUECKHE METOIbI JIUIsl aHAIM3a U PEIICHHs] NPAKTHYECKUX 3aJ1ad, UCII0JIb30BaTh OCHOBHBIE
(usmuecKre 3aK0HBI U PyHAaMEHTAIbHBIE TIOHATHS B IPO()EeCCHOHAIBHON NeATEIFHOCTH
YpoBenb 3  |UCHONB30BaTh 3HAHUS O COBPEMEHHOW (M3MYECKOW KapTHHE MHpa M HBOJIOUUKM BcelneHHOH, NMpoCTpaHCTBEHHO-
(BbICOKHMI)  [BpEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOECHHM BeIIecTBA I MOHUMAaHUSA OKpPY)KAIOLIETO MHpAa U SBICHUH IPUPOABI,
MIPUMEHATh (PU3NKO-MATEMAaTHUECKHE METOZBI JUIS CO3IAaHUS HOBBIX CPEICTB M3MEPEHUS, METONOB H3MEPEHUS H
METO/IMK M3MEpEHHH, pa3pabaThiBaTh U IpeaaraTh IUIaH NPOBeJeHUs (PU3NUECKOTOo HMCCIeI0BaHusl, (POPMYIUPOBATH
BBIBOJIbI, OLICHHBATh COOTBETCTBHE BHIBOJIOB ITOJyYEHHBIM JAAaHHBIM, OIICHHBATh HAYYHYIO W MPUKIATHYIO 3HAUNMOCTh
cBoeii pa3paboTku
Baagers:
YpoBenb 1  |MeTonaMu (U3NKO-MAaTEMAaTHYECKOTO ONMCAHUSI OCHOBHBIX (PU3MUYECKUX SIBICHUH M MPOLIECCOB, ONPEAEIAIONINX
(6a3oBbIii) TIPUHIUTEI paOOTHI Pa3IMYHBIX TEXHUIECKUX YCTPONHCTB
YpoBenb 2 |MeTOogaMHu (PU3NKO-MATEMATHUECKOTO OMMCAHUS MIMPOKOTO Ki1acca (PU3NIECKUX SIBIICHUH M TPOIIECCOB,
(MpoOABUHYTHIN) [ONpeeISIFONMX IPUHINIBI paOOThI Pa3IMYHBIX TEXHUYECKUX YCTPOWUCTB
YpoBenb 3  |MeTonaMu (QU3NKO-MAaTEMAaTHYECKOTO ONMMCAHUS U MOJICIMPOBAHMS IMPOKOT0 Kilacca (PU3NYECKUX SIBJICHUI 1
(BbICOKMIA) TIPOIECCOB, OTPEACIIIIOIINX MPUHITUITEI pabOTHI pa3IMIHBIX TEXHNUECKUX yCTPOICTB

OIIK-3: cioco0HOCTBIO IPHOOPETATh HOBBIE MATEMATHYECKHE U eCTeCTBeHHOHAYYHbIC 3HAHMSA, HCNOJIb3Ysl COBPEMEHHbIE

o0pa3oBaTebHble H HHPOPMALMOHHBIE TEXHOJIOTHI

3HaTh:
Yposens 1 OCHOBHBIC (DU3MYECKIE SBJICHUS U 3aKOHBI, OCHOBHBIC CIMHUIIBI H3MEPCHHS (PU3NYECKUX BEITUUUH, (yHIaMCHTAIbHBIC
(06a3oBbIii) TIOHATHS ¥ TEOPUHU KIACCHUECKON M COBPEMEHHON (U3UKH
YpoBeHb 2 [0CHOBHBIC METOJIBI U3MEPEHUS (PU3MYCCKUX BEITUYNH, STAJIOHBI (PU3MYCCKUX BEITUYMH, B3AHMOCBSI3b OCHOBHBIX
(MpoABMHYTHII) |PU3NIECKUX TOHATHI KIIACCHYECKON M COBPEMEHHOH (hHU3UKH
Yposens 3 OCHOBHBIC (DU3MYECKIE 3aKOHbBI, PU3MYCCKIE BETMYMHBI K KOHCTAHTHI, UX ONPE/ICICHUE, CMBICI U CIUHUIIBI UX
(BbICOKMIA) M3MepeHn, QyHIaMeHTanbHbIe ((PN3NIEeCKHE TIOHATHS U TEOPUH KIIACCHYECKON M COBPEMEHHOU (hH3HUKH
YMmern:
Yposens 1 MIPUMEHATH (PU3NIECKHE 3aKOHBI ISl PEIICHUs MPAKTUIECKUX 3a]ad, UCIO0Ih30BaTh OCHOBHBIE (DM3MUECKUE 3aKOHBI H
(6a3oBblii) (yHIaMCHTANILHBIE TOHITHS B NPO(MECCHOHANBHON IESATEIBHOCTH, MPHOOPETATh HOBBIE MATEMATUYECKHE W
€CTECTBEHHOHAYYHBIEC 3HAHMSI, UCTIONB3YS COBPEMEHHBIE 00pa3oBaTelbHbIe 1 HH)OPMAI[HOHHBIE TEXHOJIOTHI
YpoBeHb 2 [pUMEHSTH (PU3HKO-MaTEMaTHYSCKIE METOIBI JJIs aHAJIN3a U PEIICHUS MPAKTHUECKUX 3a]1a4, UCII0JIb30BaTh OCHOBHBIC
(mpoABMHYTHI) |bpu3ndeckne 3aKOHBI M (QYyHIAMEHTAIbHBIE MOHATHA B NPOo(ecCHOHANBFHOW IESTEeIbHOCTH, NPHUOOpeTaTh HOBBIE
MaTeMaTHYeCKHe W €CTECTBEHHOHAYYHBIE 3HAHWS, WCIOJB3YysI COBPEMEHHBIE 00pa3oBaTelbHBIE U WH(OPMAIMOHHEIE
TEXHOJOTHUH
YpoBenb 3  [mpuMeHATH (PHU3UKO-MaTeMaTHUECKHE METONBI UL CO3JAaHHUS HOBBIX CPEACTB H3MEPEHHS, METOJOB HM3MEPECHUS U
(BBICOKHMI)  [METONWMK M3MEpEeHHH, pa3padaThiBaTh W MpEJIarath IUIaH MPOBEIACHUS (QU3NYECKOTO HCCIIeNOBaHus, (pOpMyIUpOBaTh
BBIBOIBI, OIICHUBATH COOTBETCTBHE BBHIBOJIOB MOJIYYCHHBIM JTaHHBIM, OIIEHUBATH HAYYHYIO U MPUKIAJAHYIO 3HAYAMOCTh
CBOEH pa3paboOTKH, MPHOOpETaTh HOBBIE MaTeMaTHYECKHE M €CTECTBEHHOHAYYHBIE 3HAHWSA, WCIOIb3Ys COBPEMEHHBIC
00pa3oBaTenbHbIC 1 HHPOPMAIIMOHHBIC TEXHOJIOTHU
Baagers:
Yposens 1 MeToJaMH (PU3NKO-MATEMAaTHIECKOTO OTIMCAHIS OCHOBHBIX (PM3NYECKUX SBICHUH U MPOLIECCOB, ONMPEAEIIAIOMINX
(0a30BbIii) MIPUHIMIBI pabOTHI PA3IMYHBIX TEXHUYECKUX YCTPOUCTB
YpoBenb 2 [MeTomamu HU3NKO-MAaTEMATHIECKOTO OMHICAHUS IIUPOKOTO Kiacca PU3MIECKUX SBICHUH U MPOIIECCOB,
(MpOABMHYTHII) |ONPENEIIAIONINX IPUHIIAIBI PA0OTHI PA3IMYHBIX TEXHHYSCKUX YCTPOICTB
YpoBens 3  [MeTomaMu (PU3UKO-MATEMATHUECKOTO OMKCAHUS U MOJICIHPOBAHUS IIUPOKOro Kiacca (U3NICCKUX SBICHUN U
(BbICOKMIA) TIPOIIECCOB, OMPENSIIIIONINX MTPUHIIAIIEI PAOOTHI Pa3IMYHBIX TEXHUIECKUX YCTPOHCTB

1.3. Pe3yabTaThl 00y4yeHuUs1 0 AUCUUIJIMHE (MOIYJII0)

B pe3yabTaTe 0cBOCHHS AMCHUILINHBI 00y4YalOMIUiics JOIKEeH:

3HaTh:




(u3HYeCKHe OCHOBBI MEXaHHKH, JJICKTPUYECTBA W MarHeTH3Ma, (QU3HKH KoyeOaHWH M BOJIH, KBAHTOBOH (DU3HMKH, IJIEKTPOIUHAMUKH,
CTaTHYECKOH (M3MKH M TEPMOJMHAMHKH, aTOMHOHM U SIEpHOHN (U3UKH; (yHIaMEHTaJIbHbIC MOHATHS, 3aKOHBI U TEOPUHU KIIaCCHYECKOH U
COBpPEMEHHOW (QU3NKU

YMmerh:

HCIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBLIX JUCHUIIIMH B HpO(l)eCCPIOHaJ'II;HOfI JACATCIbHOCTH,; MNPUMCHIATH (1)I/I3I/I‘-ICCKI/IG
3aKOHBI JJI1 pCHICHUA MPAKTUYCCKUX 3a4a4; IPOBOAUTH USMCPCHUS, O6pa6aTI:IBaTL 1 MPCACTABJIATL PE3YJIbLTAThL

Buaagernb:

METOJaMH MaTEMaTHYCCKOTO OMUCAHUSA (PUIUUCCKUX SIBJICHHUN U MPOIECCOB, OMPEACIISIOIINX MPUHITUIIBI PAOOTHI Pa3IMYHBIX TEXHUUYCCKUX
YCTPOUCTB

2. MECTO JACHUATIJIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

anugzﬁmml HaumeHoBaHHE THCIUTIIHHBI Koﬂ::)ﬁﬁgre]:{[:l)l’:;“x
2.1 OcBauBaeMasi AMCUMIJIMHA
B1.5.10 | Puznkca |OIK-1; OIK-2; OIK-3
2.2 lpenmecTByomMe TUCHUNIUHBI
| 2.3 OcBauBaeMble NapajJieJbHO AU CHUITIMHBI l
B1.5.07 HNudopmarnka OIIK-3; OIIK-4; OIIK-5; OIIK-10
B1.6.13 Xumust OIIK-2; OIIK-3
b1.b.11 Marematnka OIIK-1; OIIK-3; T1K-4; ITK-25
2.4 Tocaenyromme TUCHUATITAHBI
b1.B.02 MareMaTiueckue Moieiu 00bEKTOB M MPOIECCOB OIIK-1; TIK-4; TIK-22; TIK-23; TIK-
25

3. OFbEM JUCHHUIIJINHBI MOAYJISA) B 3BAYETHBIX EJMHUIAX C YKASAHUEM KOJIMYECTBA
AKATEMHUYECKHX YACOB, BBIIEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIUAXCSI C
INPENOJABATEJIEM (ITO BUJAM YUYEBHbBIX 3AHATHUN) 1 HA CAMOCTOSTEJBHYIO PABOTY OBYYAIOIINUXCS

3.1 O0beM TUCHUNJIMHBI (MOTYJIs1) | 103ET

3.2 PacnipenesieHne akageMHYeCKHX 4acoB mo cemectpam (st oo)/kypcam( 1Jist 3¢h0) M BujaaM yueOHbIX 3aHSATHIA

No cemecTpa (17151 0¢o) / kypea ( s 3¢po)
Buna 3ansaTuii 1 2 3 4 5 6 HToro
yi PILJL i PILJL yi PILJ yi PILJL i PILJL v PO v PILJL
KourakTHas padora:| 29,5 | 29,5 | 8,65 | 8,65 38,15 | 38,15
Jlexyuu 8 8 4 4 12 12
Jlabopamoprvle 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
Koutpoab 8,6 8,6 3,75 | 3,75 12,35 | 12,35
Cam.pabora 249,9 |1 249,9 | 59,6 | 59,6 309,5 [ 309,5
nTOrO 288 288 72 72 360 360
3.3. ®opMBbI KOHTPO.JIS M BHAbI CAMOCTOSATEIbHOH pa60oThl 00y4alolerocs
®opMa KOHTPOJIS Cemectp HopMmbl BpeMeHH Ha CaMOCTOSITEIbHYI0 PadoTy 00y4alonerocst
(ocpo)/ B paborel Hopmbl BpeMeHH, dac
Kypc(3go) IToAroTOBKA K JEKIUIM 0,5 yaca Ha 1 yac ayAMTOPHBIX 3aHATHH
JK3aMeH 11 IToaroToBka K MpakTHIECKUM/ 1 gac Ha 1 9ac ayANTOPHBIX 3aHATHH
J1a00pATOPHBIM 3aHATHIM
3auer 2 IToaroroBka K 3a4ery 9 gacoB (0¢0)
Kypcosoii npoekr Brlnonnenue KypcoBoro npoexkTa 72 qaca
KypcoBas padora Brinonnenye KypcoBoit paboTs 36 uacos
KonrpoabHas 112 BrinonHenne KOHTPOJIBHOM PabOTHI 9 vacoB
padoTa
PT'P Brinonnenue PI'P 18 yacos
Pedepat/acce Brmomnaenue pedepara/scce 9 yacoB




4. COJAEP)KAHUE JUCHUILIMHBI (MOAY.JIST), CTPYKTYPUPOBAHHOE 11O TEMAM (PA3JEJIAM)
C YKA3AHHUEM OTBEJEHHOI'O HA HUX KOJTMYECTBA AKAJIEMUYECKHX YACOB U BUJIOB
YUYEBHBIX 3AHSITHI

Kopn
3aHATHS

HaunmeHoBaHue pa3iejioB U TEM

Bun
3aHATHS

Cemectp
/ kypc

K-Bo
aK.4aCoB

KoMnerennun

JIutepartypa

Yacel B
HHTEPAKTHBHOM

¢opme

K-Bo
aK.4YaCOB

®opma
3aHATHS

Pazgen 1. IPEJIMET "
METO/bI ®U3UKHN

1.1

®du3nka Kak Hayka. MeTtonbl
(hU3UYECKOTo HCCIIeJIOBAHUS: OIBIT,
TUNOTE3a, IKCIIEPUMEHT, TEOPHSL.
[onsiTre Puznyeckux Momeneit.
Baxneiimme Tamnsl UCTOpUX QUIUKH.
Pounb ¢usuku B pa3BuTHm
UBIITH3AIIH. B3anMocBs3b pr3nkn
U IpyTHUX o0JacTeil HayKH U
TexHuku. KommnerorepHoe
MOJIEJIMPOBAHNUE B COBPEMEHHOM
¢uznke. OOmas CTpyKTypa U 3a1a9u
Kypca obmeit prsuxu. Pons
u3Mepenus B pusuke. EnuHUIb
W3MEPEHUS U CUCTEMBI €IMHHUII.
OcHoBHble eaunulbl CH.

Cp.

10

OIK-1, OITK-2,
OIIK-3

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

Pazgen 2. KHHEMATHKA
MATEPUAJILHOM TOUKH

2.1

IlonsiTe cUCTEMEI OTCYETA.
Mopenu MmatepuaibHON TOUKU U
TBepAOro Tena. BekropHoe u
KOOPJMHATHOE ONMCAHUE JBHXKEHUS
MarepuaiabHOi Touku. [IpoiiaeHHbII
MyTh U IlepeMernienue. Paamyc-
BekTOp. CpeHss CKOPOCTh U Cpe/IHee
yckopeHrne. MrHOBEHHas! CKOPOCTh H
MT'HOBEHHOE YCKOPEHHE.
TaHTeHIIMaThHOE U HOPMAIILHOE
YCKOPEHHUsI MaTepUaJIbHOU TOUKH.

Jlek.

OIIK-1, OITK-2,
OIIK-3

JI1.1J11.5
JI1.6 JI12.1
2.6

2.2

BpamarensHoe aBuxkeHue
MaTepuagbHOU ToukH. BekTopsl yria
MOBOPOTA, YIIIOBOM CKOPOCTU U
YIII0BOTO yCKOpeHUs. CBS3b MEXIY
YIJIOBBIMU U JINHEHHBIMU
BEJINYMHAMHU.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

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

23

Kunemartuka MatepuanbHON TOUKH.

IIp.

OIIK-1, OITK-2,
OIIK-3

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

Paznea 3.0CHOBbI JUHAMUNKHA
MHNOCTYHATEJBHOI'O
JABWKEHUA TEJA

3.1

ITocTynaTtenbHOE ¥ BpamareabHOe
nBrokeHus Tena. [lepBoiid 3aKoH
Hrrorona. IlonsTtue Macchl Tena.
Bropoii 3axon Heiotona. [lonsitue
cuinbl. Cnoxxenue cuin. Tpetuit 3akoH
Hrrotona. Cuna rpaButanuu, cuia
TSDKECTH M BEC.

Jlek.

OIIK-1, OIIK-2,
OIIK-3

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

32

VYnpyrue cunsl. Cumsl TpeHus. 3aK0H
BCEMHPHOIO TSAroTeHus. J{BIKEHHE B
HOJI€ TATOTEHUS 3EMIIH.
Kocmuueckue ckopoctu. 3aKOHbI
Kenuepa.

Cp.

10

OIIK-1, OITK-2,
OIIK-3

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

3.2

I[I/IHaMI/IKa TIOCTYIIATCJILHOT'O

IIp.

OIIK-1, OITK-2,

JI1.1JI1.4




JABHMIKCHUA TCIIA.

OIIK-3

JI1.5 JI1.6
JI2.1J12.2
J2.3J12.4
JI2.5 JI12.6

Paznen 4. 3AKOHBbI
COXPAHEHMUSA B MEXAHUKE

4.1

Mexanunueckas cuctema. 3akoH
W3MEHEHUSI UMITYJIbCca MEXaHUYEeCKOM
CHCTEMBI. 3aKOH COXPAHEHHUS
UMITyJIbCa. 3aKOH JBIDKEHUS IIEHTpa
Macc. PeakTuBHOE IBHKEHHE.
JIBrKeHue Tea ¢ IepeMEHHON
Maccoil. YpaBHeHue Memepckoro.
Dopmyna [{nomakoBckoro.

Cp.

12

OIIK-1, OTTK-2,
OIIK-3

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

4.2

Kunerndeckas sueprus. Pabora
CHIIBL. 3aKOH W3MEHEHUS
KHHETUYECKOM SHEPTUH.
KoncepBaTuBHEIC U
HCKOHCCPBATUBHBIC CHJIBI.
[NoTeniuanpHas 3HEPTUs. 3aKOH
COXPAHCHHS DHEPTUU B MEXAHUKE.

Jlek.

OIIK-1, OIIK-2,
OIIK-3

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

43

VYapyroe u Heynpyroe coyaapeHus.
HenrpanbHbiit ynap. AGCOIIOTHO
Heynpyrui yzaap. AGCOIIIOTHO

yOpyruit yuap.

Cp.

12

OIIK-1, OITK-2,
OIIK-3

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

43

N3yueHnue 3aKk0HOB
MOCTYNATENbHOTIO ABUKEHHUS C
MIOMOIIBIO MAIINHBI ATBY/IA.

W3ydenune nuHaMuKu
BPAIIATEIHHOTO ABUKEHHS C
nomoipto MastHuka Obepoexka.

JIab.

OIIK-1, OITK-2,
OIIK-3

JI1.1J11.5
JI1.6 JI2.1
J12.6 M3

MastHuk MakcBeiuta. OnipeiesieHue
MOMEHTA WHEPIIUH TEJI U MPOBEpKa
3aKOHA COXPAaHEHHs YHEPTHH.

IIpoBepka 3aKOHOB COXPaHEHHUS
HUMIyJbca ¥ SHEPTUU TIPH
COYJIapEHUU Tell.

OmnpeneneHne yCKOpEeHUs
cBOOOTHOTO Ta/ICHUS IIPH TOMOIIIN
MaTEeMAaTUYECKOr0 MasTHHUKA.

OnpezencHue TMHAMHYECKON
BSI3KOCTH YKUJKOCTH 10 METOY
CToKca.

JIab

4.6

MoMeHT CHIIBI 1 MOMEHT UMIyJbca
OTHOCUTCJIbHO HCIIOABUXKHOT'O
Hayaja. 3aKOH U3MEHEHUS MOMEHTa
HUMITYJIbCa. 3akoH COXpaHCHUA
MOMEHTA UMITyJIbCa. ﬂBI/I)KCHI/IC B
I10JI€ HCHTPAJIBHBIX CHUJI.

Cp.

12

OIIK-1, OITK-2,
OIIK-3

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

Pazgen 5. IMHAMMKA
BPAIIATEJIbBHOT O
JABWIKEHUSA TBEPJIOT'O TEJIA

5.1

Crenenn ¢Bo0op1. O000IIEHHEIE
KOOpAHHATHL. YKCIo cTeneHen
CcBOOOIBI TBEPIOTO Tela. Bpamienue
TBEPAOTO TeJIa BOKPYT HEMOJABMKHON
ocu. OCHOBHOM 3aKOH JTUHAMUKH
BpallaTeIbHOrO JBMKEHUS TBEPAOTO
tena. Teopema Ll teitnepa. Ilnockoe
nBrxeHue. Kunernyeckast s3Heprust
BpaliareabHOro ABMKeHus. Pabora n
MOIITHOCTh IPH BpaniaTeIbHOM
nBHKEeHHMH. I110CKOE IBHIKEHHE.

Cp.

16

OIIK-1, OIIK-2,
OIIK-3

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

Pa3znen 6. MEXAHUMYECKHUE
KOJIEGAHUWS 1 BOJIHBI

6.1

T"apMoHndeckne KoneOaHusl.

Cp.

16

OIIK-1, OIIK-2,

JI1.1 JI1.5




BekTtopHas auarpamMmma
TapMOHUYECKOTO KOJICOaHMs.
KommuiekcHas popma npeacraBieHus
kojebanuii. CoxkeHue KoieOanuid.
MaremaTnueckuii MasiTHUK.
[pyxunnbiii MasiTHUK. CBOOOTHBIE
3aTyXaloMHUeKOJIeOaHNS.
BriHy X 1eHHBIE KOIeOaHHUS.
Pesonanc.BonHoBeIe IpoLiecchl.
Yipyrue BoJHBI B Cpeliax.
IIponosbHBIE U TONIEPEYHBIE BOJIHBI.
YpaBHeHUE Oerymieil BOTHBIL.
®da3zoBasi CKOpocTh. BomHOBOE
ypaBHeHue. [Ipunnun
cyneprno3uiuu. ['pynmnosas ckopocTb.
Crosturie BOTHBI. 3BYKOBBIE BOJIHBI.
D¢ dexr domiepa.

OIIK-3

JI1.6 JI2.1
J12.6

Pazgen 7. CTATUCTUUYECKASA
OU3UKA U
TEPMOJNHAMMKA

7.1

OCHOBHEBIE TOHATHUS
TEPMOANHAMHKH U CTATHCTUIECKOMN
¢usuku. [TepBoe HavaIO
TEPMOANHAMMKH W H30TIPOIECCHI.

Jlek.

OIIK-1, OITK-2,
OIIK-3

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

7.2

Bropoe Hauano TepMOANHAMHUKH.
Peanbablie ra3pl. @a3oBbie Iepexobl.
DNIEMEHTBI CTATHCTHICCKON (DH3HKH.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

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

Paznea 8. JIJEKTPOCTATHKA

8.1

DNeKTPUUECKH 3apsy. 3aKoH
KynoHa. HampspkeHHOCTb
3IEKTPHUYECKOT0 ToJs. [IpuHITHm
CYTIEPIIO3UIINH HIIEKTPHIECKIX
nonei. ITotok BekTopa
HanpsikeHHocTH. Teopema
I"aycca.Pabota cri ayieKTpHYECKOTo
noJist. [lorenuan
3NEKTPOCTATUYECKOTO MOJIS.
Hupkynsinus BeKTOpa
HarpsbKeHHocTH. Teopema o
UPKYISIuH. CBSI3b MEXITY
HANPSHKEHHOCTHIO 3JIEKTPUIECKOTO
TIOJISI ¥ IOTEHIIHAJIOM.

Jlek.

OIIK-1, OIIK-2,
OIIK-3

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

8.2

IIpoBOoHUK BO BHEIIHEM
3JIEKTPOCTATUIECKOM IIOJIE.
DnekTpudeckas eMKOCTh. DHEPTHUS
3apsHKEHHOT0 TIPOBOJHHKA, CHCTEMBI
MPOBOJTHMKOB U KOHJICHCATOPA.
DHeprust MEKTPUYESCKOTO OIS,
OO0beMHas UIOTHOCTh YHEPTUU
AJEKTPUYECKOTO TOJISI B UAIICKTPUKE
U B BaKyyMe.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

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

8.3

DNEKTPUUECKUNA TUTIOIb.
DIEKTPUUECKOE MOJIe TUTIONIS.
[onspHbIE 1 HETIONSAPHEIE
maexTpuku. [lomsspuzanuns
JIM3JIEKTPUKOB. BexTop
MOJIPU30BaHHOCTH. HampspkeHHOCTD
3JIEKTPHYECKOTO TIOJIS B
I3JIeKTpUKe. [ImdaexTpudeckas
nponunaemoctb. Teopema [ayccamis
noJist B AudJeKTpuKe. CBs3b BEKTOPOB
9JIEKTPUYECKOTO CMELLICHUS,
HANPSKEHHOCTH U
MOJIIPU30BaHHOCTH. ['paHUYHBIE
YCIJIOBUSL AJIs BEKTOPOB
3JIEKTPHYECKOTO CMETICHHS U
HANPSHKEHHOCTH.

Cp.

16

OIIK-1, OITK-2,
OIIK-3

JI1.2J11.5 JI1.6
JI2.1 JI12.6




8.4

DneKTpocTaTHdecKoe moe B
BakyyMe. 3akoH Kynona. Teopema
T'aycca u ee mpuMeHeHue.
[ToTeHuan 3MeKTPUYECKOTO MOJISL.

IIp.

OIIK-1, OIIK-2,
OIIK-3

J1.1J11.4
JI1.5 JI1.6
JI2.1 J12.2
J2.3J12.4
JI2.5J12.6

8.5

OrmpeneneHne OTHOLIEHUS 3apsiia
ANEKTPOHA K €r0 Macce METOIOM
MarHeTpoHa.

HccnenoBaHue 37IEKTPOCTATHICCKAX
HoJeHn.

Omnpenenerre paboOTHI BEIXOOA
3JIEKTPOHOB U3 METaslIa.

CHsiTHE KpUBOIl HAMAarHUYUBAHUS U
METJIM TUCTEPE3UCA C IOMOILBIO
ocumwuiorpagda.

N3ydenue siBaeHUS B3aUMHOMN
WHIYKIMH.

JIa0.

OIIK-1, OIIK-2,
OIIK-3

JI1.2J11.5 JI1.6
JI12.1 J12.6 M2

Paznen 9. IOCTOSIHHBIN
JIEKTPUUYECKUN TOK

9.1

VYcaoBus cyiiecTBOBaHUS
MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA.
Cuia ¥ IIOTHOCTH TOKa. Y paBHEHHE
HENPepBIBHOCTH. 3aKkoH OMa Jyis
OJTHOPOJHOTO YYacTKa IIETIH.
DNEeKTPOABIKYIIAS CHIa U
HanpspkeHue. 3akoH Oma Jist
HEOJHOPOJIHOTO yYacTKa [IeTH.
[IpaBuna Kupxroda. [Ipumeps
pacdera pa3BeTBIICHHBIX
9JIEKTPUUYECKUX LIeTIeH C TOMOIIBIO
npasui Kupxroda. Pabora n
MOIIIHOCTb TOKa. 3akoH J[>koyJs-
Jlenuna.

Cp.

16

OIIK-1, OITK-2,
OIIK-3

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

Pazgen 10. IOCTOSAHHOE
MATI'HUTHOE ITOJIE

10.1

MarHuTHBII MOMEHT KOHTYpa ¢
TOKOM. MarHutHas MHAYKIHs. 3aKOH
Awmriepa. 3akoH buo-CaBapa —
Jlannaca. ITone mpsimoro Toka. [Tone
Kpyrosoro Toka. Teopema o
UPKYJSALINAN BEKTOpa MarHUTHOM
unaykuuu. ITone conenonpa. Ilone
Topouaa. MarHUTHBINA MOTOK.
Teopema I'aycca. Pabota
NepeMelleHus IPOBOIHUKA U PAMKHU
C TOKOM B MarHMUTHOM IOJI€.
JeiicTBe MarHUTHOIO MOJISL Ha
JABIKymuiics 3apsia. Cuna JlopeHna.

Jlek.

OIIK-1, OITK-2,
OIIK-3

JI1.2J11.5 JI1.6
JI2.1 JI12.6

10.2

MaruauTtHoe 1noJje B BeLECTBE.
MarauTHble MOMEHTBI AaTOMOB.
HamaramaeHHOCTh 1 HaNpsHKEHHOCTh
MarHuTHoro mnoiist. Teopema o
[UPKYJSAN BEKTOpa
HANpPSHKEHHOCTH MarHUTHOTO TIOJIA.
Bupl MarueTHKOB.
®eppomarneruxu. [Ipupoaa
¢deppomaraeTuzma.

Cp.

12

OIK-1, OITK-2,
OIIK-3

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

10.3

ITocTosiHHOE MarHUTHOE MoJIE B
BakyyMe. 3akoHbl buo-CaBapa-
Jlarutaca u Ammepa. Teopema o
UUPKYJSILUU U €€ TPUMEHEHHUS.

Ilp.

OIIK-1, OIIK-2,
OIIK-3

JI1.1J11.4
JI1.5J11.6
J12.1J12.2
J23J12.4
JI2.5J12.6

Pazpen 11.
SJIEKTPOANHAMMUKA

SIBIIeHME ANEKTPOMArHUTHOM
WHIYKINH. SIBJICHNE CAMOMHIYKIINH.
Toxu npu pa3MbIkaHuu Henu. Toku
MPU 3aMbIKAHUH HENH. DHEPrHst

Cp.

16

OIIK-1, OIIK-2,
OIIK-3

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




Mar"HuTHoro noius.llepsoe ypaBHeHue
Makcgenna. Tok cmemenus. Bropoe
ypaBHeHue Makcseiia. Tperbe u
4EeTBEPTOE YpaBHEHUs MakcBea.
Ilonnas cucrema ypaBHEHUI
Makcgeiia B iuddepeHaibHon

dhopme.

Paznen 12.
SJIEKTPOMATHUTHBIE
KOJIEBAHUS 1 BOJIHbBI

12.1 [DnexTpudecknii KojJeOaTeTbHBIN Cp. 16 OIIK-1, OIIK-2, [JI1.2JI1.5 JI1.6
koHTYp. ®opmyna TomcoHa. OIlIK-3 JI2.1 J12.6
CB00O0IHBIE 3aTyXArOIIHe KOJIeOaH.

J1oOpOoTHOCTD KOJIe0aTEIHHOTO
KOHTypa. By 1eHHbIE
JJIeKTpUUecKHe Kojebdanus. Meron
BEKTOPHBIX Auarpamm. Pe3oHaHcHbIe
SIBJICHUSI B KOJIe0aTeIbHOM KOHTYpE.
Pe3oHaHc HarpspKeHUI 1 pe30HaHC
TOKOB.

12.2 [TomyueHue 3MeKTPOMAarHUTHBIX Cp. 15,9 |OIIK-1, OIIK-2,|JI1.2J11.5 JI1.6
BoJH. [lIkasna 3MeKTpoMarHuTHBIX OIIK-3 JI2.1 JI2.6
BoJIH. U3nmyuyenue nunos.

[IprMeHeHme EKTPOMAarHUTHBIX
BouH. Jluddepentnanpaoe
ypaBHEHHE 3JIEKTPOMAarHAUTHOM
BOJIHBI. DHEPTHUS SJIEKTPOMArHUTHBIX
BoJiH. Bektop YmoBa — IloiiHTHHTA.
Pazgen 13. HIOATOTOBKA K
SAHATUAM

13.1 TloaroroBka K JIEKIIMOHHBIM Cp. 4 OIIK-1, OIIK-2,|JI1.1 JI1.2J11.5
3aHATUAMH. OIIK-3 JI1.6 JI12.1

J12.6

13.2 IToaroToBka k 1abOpaTOPHBIM Cp. 8 OIIK-1, OIIK-2, |JI1.1 JI1.2J11.5

paboTam. OIIK-3 JI1.6 J12.1
J12.6 M2
13.3 TloaroroBka K mpakTUYECKUM Cp. 4 OIIK-1, OIIK-2,| JI1.1JI1.4
3aHITHUSIM. OIIK-3 JI1.5 JI1.6
JI2.1J12.2
J23J12.4
JI2.5 J12.6
13.4 |lloaroTroBKa U BBHIMOJIHEHUE JBYX Cp. 18 OIIK-1, OIIK-2,| JI1.1JI1.4
KOHTPOJIBHBIX paboT OI1K-3 JI1.5 J11.6
J12.1J12.2
J23J12.4
JI2.5 J12.6
Pazgen 14. OIITUKA

14.1 |Cser kak 2JI€KTpOMAarHUTHas BOJHA. Cp. 6 OIIK-1, OIIK-2, [JI1.3JI1.5 JI1.6
OTpaxeHue U MPEITOMIICHHAES OIIK-3 JI2.1 J12.6
AJIEKTPOMArHUTHBIX BOJH HAa TPAHHUIIE
pa3zzmena aByx cpen. ['eomerpraeckas
ontuka. [ToHsTHE CBETOBOTO JIyH4a.
3aKOHBI TEOMETPHYECKON ONTHKH.

LlenTprpoBaHHBIE ONITHIECKHE
cucteMsl. JInn3el. opmyna TOHKON
JIMH3BL.

14.2 Wnrepdepenuns ceera. Jlek. 2 OIIK-1, OIIK-2, [JI1.3JI1.5 JI1.6 [TpoGiem-
Korepentnocts. OnbiT FOHra. OIIK-3 JI2.1 JI2.6 Hasl JeKIUs
WntepdepeHnys B TOHKUX IUICHKAX U
TUIACTUHKAX.

143 Hudpaknust ceera. [TpuHumn Cp. 6 OIIK-1, OIIK-2, [JI1.3JI1.5 JI1.6
I'toifrenca-®penens. Meton 30H OIIK-3 JI2.1 JI12.6
Openens. udpakuus Openens na
KPYTJIOM OTBEPCTHU H JHICKE.

Hudpaxus Opaynrodepa Ha mIeTH
1 T paKIMOHHON peleTKe.
14.4 |lTonspuszaius cBeTa. AHAIN3 Cp. 6 OIIK-1, OITK-2, |JI1.3J11.5 JI1.6




HOJIIPU30BAHHOIO CcBeTa. Buabl OIIK-3 JI2.1 J12.6
nosstpu3anun. EcTecTBeHHBIN CBET.
[TosmryueHue NOISIPU30BAHHOTO CBETA.
3axoH bprocrepa. 3akoH Maitoca.
14.5 BzaumopelicTBre cBeTa ¢ Cp. 6 OIIK-1, OIIK-2,|J1.3J11.5 JI1.6
BemecTBoM. /lucniepcus ceera. OIIK-3 JI2.1J12.6
ONeKTpOHHAs TEOpUsl TUCTIEPCHU.
14.6  |Wutepdepenuus cera. IIp. 2 OIIK-1, OIIK-2, [JI1.3JI1.4 JI1.5
Korepentnocts. OnbiT FOHra. OIIK-3 JI1.6 J12.1
WutepdepeHnys B TOHKUX IUICHKAX U J12.4 J12.5
TUTACTHHKAX. J12.6
Paznen. 15.9JIEMEHTBI
CHEIIAAJIBHOM TEOPUHA
OTHOCUTEJBHOCTH
15.1 IIpeobpazosanwus ["anmies. Cp. 6,6 OIIK-1, OITK-2, |JI1.3J11.5 JI1.6
TIpuHIT OTHOCHTEIHHOCTH OIIK-3 JI2.1 J12.6
Tanunes. [loctynatsl Teopun
otHocuTensHOCTH. [Ipeodpa3oBanus
Jlopenmna. 3akoH cIIOKEHUS
CKOpOCTell B peNsITUBUCTCKON
MexaHuke. Macca B HbIOTOHOBCKOHM U
PENATUBUCTCKON MEXaHUKE.
DHeprus, UMITYJILC B
PENATUBUCTCKON MEXaHUKE.
OcHOBHOE ypaBHEHUE
PENATHBUCTCKON JHHAMUKH.
Kunernueckas sneprust
PENSTHBUCTCKOM YaCTHIIBI.
Pazgen 16. JIEMEHTDI
KBAHTOBOW ®U3UKH
16.1 KBanToBas onruka. Jlexk. 2 OIIK-1, OIIK-2,|J1.3J11.5 JI1.6 [IpobaemHa
OIIK-3 JI2.1 JI12.6 S JICKIAS
16.2 |DmeMeHTHI KBAHTOBOM MEXAHHUKH. Cp. 7 OIIK-1, OIIK-2,|J1.3J11.5 JI1.6
OIIK-3 JI2.1 JI12.6
16.3  |3aKOHBI TETIIOBOTO M3TyUYCHHS. IIp. 2 OIIK-1, OIIK-2,|J11.3J11.4 JI1.5 Amnanus
dorordpdekr. Ihdext Komnrona. OIIK-3 JI1.6 J12.1 KOHKpET -
J12.4 J12.5 HBIX
JI2.6 CUTYalni
Pazgen 19. SJIEMEHTBI
SITEPHOUN ®U3UKHU U
®OU3UKU SJTIEMEHTAPHBIX
YACTHUIL
19.1 |DnemeHTHI GU3MKH aTOMHOTO SIpa U Cp. 7 OIIK-1, OIIK-2, [JI1.3JI1.5 JI1.6
(U3MKH DJIEeMEHTAPHBIX YaCTHIL. OIIK-3 JI2.1 JI2.6
Paznen 20. IOAI'OTOBKA K
SAHATUAM
20.1 IloaroroBka K JISKIIMOHHBIM Cp. 2 OIIK-1, OIIK-2,|J1.3J11.5 JI1.6
3aHSATUAMMU. OI1K-3 JI2.1J12.6
20.2 IToaroToBka K NpPakKTU4YECKUM Cp. 4 OIIK-1, OIIK-2, [JI1.3JI1.4 JI1.5
3aHATHAM. OIIK-3 JI1.6 J12.1
J12.4 J12.5
J12.6
20.3 IloaroroBka 1 BBINOJIHEHUE OHOM Cp. 9 OIIK-1, OIIK-2,|J1.3J11.5 JI1.6
KOHTPOJIbHOM PabOTEHI OIIK-3 JI2.1 JI2.6

5. ®OH/J] OLIEHOYHBIX CPEJCTB JJIsSI IPOBEJIEHUS IPOMEXYTOYHOM ATTECTAIIMU OBYYAIOIIIAXCA 1O
JUCIUIIVIMHE (MOJYJIIO)

5.1. llepevens KoMNeTeHI U ¢ yKa3aHUEM 3TANOB UX (GOPMHPOBaHUS B MIpoLecce OCBOCHUSI 00Pa30BaTeIbHOM NPOrPaMMBbI

OCHOBHBIMU 3TanaMu (OPMHPOBAHUS KOMIICTEHIMH B paMKax JUCHMIUIMHBI BBICTYIAET IIOCIENOBATEIbHOE H3Yy4CHHE
COJIEPIKaTEeNIbHO CBSI3aHHBIX MEXIy CO00H pa3fesnoB (TeM y4eOHbIX 3aHSTHIT), KOTOPBIC OTPasKEeHbI B pasene 4.




Mannua OLICHKH Pe3yJbTaTOB Oﬁy‘leHI/lﬂ o JTUCHUIIJIMHE

Ilanupyemble OueHouHbIe cpeacTBa/GopMbI KOHTPOJIS
€3yJIbTaThI
Kon p06§qeﬂnﬂ o) 0]
TUYCT I10 TUYCT I10
KOMIIETEHI Ompoc no Tecrosoe KonTtponbnas
i (mokazareyin TeoDuI saanie 71a00paTOPHLIM |  IPAKTHYECKUM aGora 3a4eT Ok3ameH
OLleHUBAHUS p A paboram paboram P
KOMIIeTEeHIHii)
3Haer + + + +
OIIK-1 [ymeer + + + + +
BJIaJeeT + +
3HaeT + + + +
OIIK-2 [ymeer + + + + +
BJIajieer + +
3HaeT + + + +
OIIK-3 |ymeeT + + + + +
BJIajieer + +

5.2 Onucanue noka3areJiell 1 KpUTepHeB OLCHHBAHUS KOMIETCHIUI HA Pa3JIMYHBIX 3Tanax uxX OpMUPOBAHMS, ONIMCAHHE
LIKAJI OlleHMBAHHSA

KPUTEPUU ®OPMUPOBAHUSA OLNEHOK 110 TEKYIEMY KOHTPOJIIO (OITPOC IO TEOPHUN)

«OTan4uHo» (5 6aIoB) — MOAYYAIOT 00YUAOIIHECs C IPABUIBHBIM KOJMYECTBOM OTBETOB Ha 33/1aBacMbIe BOMPOCHI — HE MEHEE
95% ot 0bmero 00bEMa 3a1aHHBIX BOIIPOCOB.

«Xopomo» (4 6anra) — momydaroT o0yJaromuecs ¢ MPaBHIBLHBIM KOIHYECTBOM OTBETOB Ha 3aJjaBaeMble BOIIPOCHI — HE MEHEe
75% ot obuiero 00bEMa 3a1aHHBIX BOIIPOCOB.

«YI0BJIeTBOPUTENBHO» (3 Oainia) — MoyJaroT 00yJaroniecs ¢ MpaBUIBHBIM KOJIHYECTBOM OTBETOB Ha 3a/1aBaeMbIe BOTIPOCH
— He meHee 50% oT obmiero 00bEMa 3aJaHHBIX BOIPOCOB.

«HeynoBaerBopuresHo» (0 6aI0B) - MOTyYIar0T 00yJaromuecs ¢ IPaBIIIBHBIM KOTMYECTBOM OTBETOB Ha 3a/1aBaeMbIe
Bompockl — MeHee 50% ot obrmero o0bpEmMa 3a1TaHHBIX BOTIPOCOB.

KPAUTEPUUA ®OPMHUPOBAHMS OILIEHOK 110 BBIIOJTHEHUIO TECTOBBIX 3ATAHUM

«OT1anyHo» (5 6aJUTOB) — MOIYYArOT 0OYYaIONIMecs C IPAaBMILHBIM KOJHYECTBOM OTBETOB Ha TecTOBBIE BOpockl — 100 — 90%
0T 00mero 00béMa 3a/1aHHBIX TECTOBBIX BOIPOCOB.

«Xopomo» (4 6amia) — Mory4aroT 00yJaronecs ¢ MPaBIIFHBIM KOJIMIECTBOM OTBETOB HA TECTOBBIE BOMPOCH — 89 — 70% ot
o01ero 00bEMa 3aJJaHHBIX TECTOBBIX BOITPOCOB.

«YI0BJIETBOPUTENBHO» (3 0aia) — moyrydaroT 00yJaromuecst C IPaBUIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC BOIIPOCHI —
69 — 40% ot ob1ero 00bEMa 3a1aHHBIX TECTOBBIX BOIIPOCOB.

«HeynoBiaerBopureasno» (0 06amuioB) - momy4yaroT oOydaromuecs ¢ TPABHIBHBIM KOJHMYECTBOM OTBETOB HA TECTOBEIC
BoIpockl — MeHee 39% ot ob1iero 06bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

KPUTEPUU ®OPMUPOBAHUS OLEHOK 110 3AIIUTE JJABOPATOPHBIX 1 MIPAKTUYECKHUX PABOT

«3a4YTEeH0» TONYYal0T 00YYAOINECs, BBIMIOJHUBIINE Bce (DU3UUCCKUEC U3MEPEHHUS B COOTBETCTBUE C TPEOOBAHUSIMH JT1a0OPATOPHOM
paboThI, MPAaBUILHO BBHIMOJHUBIINE BCE HEOOXOJMMBIE pacdeThl IO 00paboTKe pe3ysbTATOB H3MEPEHHH B COOTBETCTBHE C
TpeboBaHUAMHU Tab0PaTOPHOH PabOTHI, OPOPMHUBIIHE OTUET O BHIMOJHEHNN JaO00paTOpHOH pabOThl B COOTBETCTBUH C MIPEABABIAEMBIMH
TpeOOBaHUSAMH, B KOTOPOM IPEICTABICHBI BCE PE3yJbTATHI U3MEPEHUIA, CICIAaHBI BCE HEOOXOIUMBIC pacyeThl 0e3 apupMETHYCCKIX
omuOOoK, cAeNanbl 0000IaroIe BEIBOIB, a TaK)Ke rpaMOTHO oTBeTHBINUE Ha 60% 1 OoJiee TEOpETHUECKUX BOIIPOCOB MPENoaaBaTest
0 TEME JJAHHOW J1abopaTOPHOH PabOTHL.

«He3auteHo» nONy4yarOT O0ydYaroOlIMEeCs, HE BBIMOJHUBIINE BCe (HU3MUECKHE H3MEPEHHs B COOTBETCTBHE C TpPeOOBaHHUSIMHU
1a00paTOpPHO# paboTHI, JIMOO HE BEHIMOJHUBIIKNE MPABHIHLHO BCE HEOOXOAUMMBIC pacuyeThl MO 0OpabOTKE pe3ysbTATOB M3MEPCHUH B
COOTBETCTBHE ¢ TpeOOBaHMAMHU JabOpaTOpHON padoThl, MO0 He OMOPMHBIIHE OTYET O BBHINOJHEHHM JTabopaTopHO paboTH B
COOTBETCTBHUH C NPEABABISICMBIME TPeOOBaHUAMHU, THO0 HEe oTBeTHBIIUE Ha 60% U OoJiee TEOPETUIECKUX BOIIPOCOB MPEIOAABATEIIS 110
TeMe JaHHOH JIabopaTOpHOH paboTHI.

KPUTEPUU ®OPMUPOBAHMNS OLIEHOK IT1O TIOAI'OTOBKE JTOKJIAJIOB

«Otanyao» (5 Oa)uioB) — OOydarOIIMIACS MOKa3al TIyOOKHMe 3HAHWS MaTepHhaja IO MOCTaBJICHHBIM BOIPOCaM, TPaMOTHO,
JIOTUYHO €r0 M3J1araeT, CTPYKTYPHUPOBAI U IeTaIu3upoBa HHbOpMaIHio, HHGOPMaIHs IpE/ICTaBIeHa B IepepaboTaHHOM BH/IE.

«Xopomo» (4 Gama) — oOydaroOmMCS TBEPIO 3HACT MaTepUall, TPAMOTHO €ro M3JIaraeT, He JIOIMYCKAaeT CYIICCTBEHHBIX
HETOYHOCTEH B OTBET Ha BOMPOCHI, MPEJCTABIISCT HATIISAHBIA MaTepHal, MOMOTAIONMHA CIyHIaTesIM 3alIOMHUTh OCHOBHbBIE MYHKTBI
BBICTYILICHHSL.

«YnoBJjeTBopuTeabHO» (3 Oama) — o0yJaronuiics IMeeT 3HaHKsI OCHOBHOTO MaTepHraa 10 IMOCTaBJICHHBIM BOTIPOCaM, HO HE
YCBOWII €T0 JICTAJICH, IOIYCKACT OT/IC/IbHbIC HETOYHOCTH.

«HeynoBaerBoputesibHO» (0 6amioB) — oOydJaromuiicss IomyckaeT TpyOble oMmHMOKH B OTBETE Ha IMOCTaBICHHBIE BOMPOCHI,
JIEMOHCTPUPYET OTCYTCTBHE HEOOX0AUMOW MH(POPMAIUK B IPE3CHTAIHH.

KPUTEPUU ®OPMUPOBAHMUS OLIEHOK I10 BBIITOJIHEHUIO KOHTPOJIbBHBIX PABOT
«OT1amyHo» (5 0aIoB) — cTaBUTCS 32 paboTy, BBIMOJIHECHHYIO OJHOCTBIO 03 OMIMOOK U HEJIOYCTOB.
«Xopomo» (4 6amra) — cTaBUTCS 32 pabOTy, BHITOJHEHHYIO TTOJHOCTHIO, HO TIPM HaJWYMUW B HEW He 0ojee OJHOW Herpyooi




OLIMOKY U OTHOTO HEeZo4YeTa, He 0oJiee TPEX HEI0YETOB.

«YnoBiaerBopuTeabHoO» (3 Oamra) — craBuTcs 3a pabOTy, eciaM OOydaromuiics NMpaBUIBHO BBHINMOJHHUI HE MeHee 2/3 Bcei
paboTHI WM JOIMyCTHII He OoJiee OJHOW TpyOOi OMMOKM M OBYX HEJOYETOB, He Oojiee omHOW TpyOOH M OJHOW HErpyOoil ommOKu, He
Ooiee Tpex HErpyObIX OMINOOK, OJTHOM HerpyOOl OMIMOKK M JBYX HEJOYETOB.

«HeynoBaerBopureasno» (0 0ammoB) — cTaBUTCSA 3a pabOTy, €CIM YHCIO OMHOOK W HEJOYETOB NPEBBICHIO HOPMY IUISA
OLIEHKH 3 WIIM MPaBUIILHO BBIMIOJIHEHO MeHee 2/3 Bcel paboThlI.

Buae! ommOok:

- rpyOble OIIMOKN: HE3HAHNWE OCHOBHBIX MOHSATHH, MPaBuil, (OPMYJI; HE3HAHUE TPUEMOB PEIIeHUsT PU3NIECKUX 33/1a4; OLIHOKH,
MOKa3bIBAIOIINE HETIPABHIBHOE TIOHUMAHNE yCIOBHS MIPEATI0KEHHOTO 3aTaHusL.

- HerpyOble OIMOKN: HETOYHOCTH (POPMYIIUPOBOK, ONPEAEICHUI; HEpallMOHAILHBIH BBIOOD X0/1a PELICHUSL.

- HEJIOYETHI: HEPAIOHAIbHBIE IPUEMBI PEIICHUS 3a]a4; apu(hMETHUECKUE OIIMOKY B BBIYHCICHUSAX, €CIIM 3TH OIIHOKHU rpy0Oo He
HCKaXXaIOT pPeajlbHOCTh MOJYYEHHOTO Pe3yJbTaTa; OT/eIbHbIE IOIPEUIHOCTH B ()OPMYIHMPOBKE BHIBOJIOB 110 PE3YJIbTaTaM PELICHUS;
HEOPEXHOE BBHIIIOTHEHNE 3aJaHNUSI.

KPUTEPUU ®OPMHUPOBAHUSA OLIEHOK IIO UTOIOBOMY KOHTPOJIIO B PAMKAX ITIPOMEKYTOYHOM
ATTECTAIIUA B ®OPME IK3AMEHA

K wuToroBoMy KOHTpOJIO JONMycKaloTcs oOydaroluecs,, BBHIMOJHMBIIME ¥ 3allUTUBIINE J1a0OpaTOpHBIE PabOTBHI,
IPeyCMOTPEHHbIE y4eOHBIM IUIAHOM HampasiieHust moarotoBku 23.05.03; a Taxoke BbimonHMBIIME Oonee 60% 3amaHuil 1O
caMoCTOATENIFHON padoTe Ha | u 2 Kypcax.

«OT1anuno» (5 6amwioB) — oOydaromuiics JEMOHCTPUPYET 3HAHHE BCEX pa3JesoB HM3y4aeMOH JMCHUIUIMHBL: COAEpKaHUEe
0a30BbIX HOHATHH W (yHAAaMECHTAIbHBIX NPOOJIEM; yMEHHWE H3JlaraTb NPOTPAMMHBIM Marepuan C JEMOHCTpaluedl KOHKPETHBIX
npumepoB. CBOOOJHOE BJaJEHME MaTEepHUAIOM JIOJDKHO XapaKTepH30BaThbCsl JIOTMYECKOH SICHOCTHIO W YETKMM BHIEGHHEM IIyTed
IIPUMEHEHNS IOy ICHHBIX 3HAHUI B IPAKTHIECKON JIEATEIbHOCTH, YMEHHUEM CBSI3aTh MaTepHal C IPyTUMHU 00JIacTIMH 3HAHHUS.

«Xopomo» (4 6anna) — 00ydaroIuUiics: IEMOHCTPUPYET 3HAHUS BCEX PA3/IENIOB U3Y4aeMOH IUCLUILIMHBL: COAEpKaHne 0a30BbIX
MOHATHH ¥ (PyHIAMEHTAIBHBIX MPOOJIEM; MPHOOpPEN HEOOXOANMBIE YMEHHUSI M HAaBBIKH, OCBOMJ BOIPOCH! MPAKTHIECKOTO MPUMEHCHHUS
MOJYYEHHBIX 3HAaHWH, HE JONMYCTH1 (AKTHYECKMX OIMIMOOK IpH OTBETE, JOCTaTOYHO MOCJIEJOBATENLHO W JIOTHYHO H3Jaraer
TEOPETHYECKUI MaTepHall, JIOMyCcKas JIMIIb He3HAYMTeNbHbIE HAPYIICHHs T10CIIeI0BATEIbHOCTH N3JI0KEHNSI U HEKOTOPhIE HETOYHOCTH.
Taxum 06pa3oM JaHHAs OLICHKA BBICTABISIETCS 32 MPABMIIBHBIN, HO HEJJOCTATOYHO MOJIHBIN OTBET.

«YnoBiaerBopuTeabHo» (3 Oayula) — oOydvaromuiics AEMOHCTPHPYET 3HAHWE OCHOBHBIX Pa3JelIOB MPOTpaMMbI H3y4aeMOro
Kypca: ero 0a30BBIX MOHATHH M (yHIaMEHTANBHBIX mpoOmeM. OHAKO 3HaHWE OCHOBHBIX NpoOIeM Kypca HE MOAKPEIUITIOTCS
KOHKPETHBIMH TPaKTUYECKUMHU ITPUMEPaMH, He TIOJIHOCTBIO PAaCKphITa CYIIHOCTh BOIIPOCOB, OTBET HEJOCTATOYHO JIOTUYEH M HE BCETna
MIOCIJIEI0BATEIICH, TOMYIEHbI OITHOKH U HETOYHOCTH.

«HeynoBsersopurteasno» (0 6ayutoB) — BEICTAaBISIETCSl B TOM Clly4ae, KOTia 00ydaroluicsl IEMOHCTPUPYET (parMeHTapHbIe
3HaHMSI OCHOBHBIX PA3JIENIOB IPOTPAMMBI H3y4aeMOT0 Kypca: ero 0a3oBbIX MOHATHH M (yHIaMEHTAJIbHBIX MPoOJIeM. Y 3K3aMEHYyEeMOro
c11abo BBIpaKEHA CIIOCOOHOCTH K CaMOCTOSATEILHOMY aHAJIMTHYECKOMY MBIIIJIEHUIO, UMEIOTCS 3aTPyJHEHUs B U3JIOKEHUN MaTepHala,
OTCYTCTBYIOT HEOOXOIMMBIE yMEHHMsS M HaBBIKM, JONYIIEHBI rpyOble OMMOKM M HE3HaHWE TEPMHHOJIOTMH, OTKa3 OTBEYaTh Ha
JIOTIOTHUTEIbHBIE BOIPOCHI, 3HAHIE KOTOPBIX HEOOXOIUMO IS TTOJTyYESHUS! TOJI0KUTEIHHON OLICHKH.

KPUTEPUUA ®OPMUPOBAHMS OLIEHOK ITO UTOITOBOMY KOHTPOJIKO B PAMKAX ITPOMEKYTOYHOM
ATTECTAIINU B ®OPME 3AYETA

«3a4TeHo» - OOydYalONMUCS JEMOHCTPHPYET 3HAHHUE OCHOBHBIX PAa3/ICIOB IMPOrpaMMbl H3ydyaeMOro Kypca: ero 0a30BbIX
MOHATHH U (QyHIaMEHTaJIBHBIX MPoOJeM; MPHOOpeNT He0OXOAUMBIE YMEHHUS M HAaBBIKH, OCBOWJI BONPOCH MPAKTUIECKOTO IPHUMEHEHHS
MOJYYCHHBIX 3HAHWW, HE MOMYCTHJI (DAKTHUECKUX OMIMOOK IMPU OTBETE, MIOCTATOYHO MOCJIEIOBATEILHO W JIOTUYHO H3JIaraeT
TEOPETHUYECKHA MaTepHal, JOITyCKas JINIIb He3HAUNTEeJIbHBIC HAPYIIICHNS TIOCIEJ0BATEIEHOCTH H3JIOKEHHUS M HEKOTOPBIE HETOYHOCTH.

«He3auTeHO» - BBICTABIIICTCS B TOM Cliydae, KOrja OOYyYaroIUiicsi NEMOHCTPUpPYET (pparMeHTapHBIC 3HAHUS OCHOBHBIX
Pa3IenoB MporpaMMbl H3y4aeMoro Kypca: ero 0a3oBBIX MOHATUH M (QyHIAMEHTAIBHBIX TpoliieM. Y 3K3aMEHYeMOro ci1ab0 BhIpakeHa
CIocOOHOCTh K CaMOCTOATEIEHOMY AHAIWTHYECKOMY MBIIUICHUIO, UMEIOTCS 3aTPYAHEHHUS B W3JI0KEHWH MaTephaia, OTCYTCTBYIOT
HEOOXOJMMBIC YMCHHS M HABBIKW, JIOMYNICHBI TpyOble ONIMOKA M HE3HAHWE TEPMHHOJIOTHH, OTKa3 OTBEYaTh HA JOMOJIHHUTEIBHBIC
BOTIPOCKI, 3HAHHE KOTOPHIX HEOOXOIMMO IS ITOYyYSHHS TIOJIOKHUTEIEHON OIIEHKH.

5.3 TunoBbie KOHTPOJIbHbIE 3aJaHUSI MJTH HHbIE MAaTePUAJIbI, HEOOX0AMMBIe JUISI OlleHKH 3HAHMI, YMeHUii, HABBIKOB U (WJIM)
ONbITA eSITeJIbHOCTH, XaPAKTEPU3YHIIUX 3TaNbl (OPMUPOBAHUS KOMIETEHIUIT

IMEPEYEHDB BOITPOCOB K 9K3AMEHYHA 1 KYPCE

1.  Cucrema otcueta. [IpolineHnslii myTh U nepemelieHue. Panuyc BEKTOp, BEKTOP CKOPOCTH, BEKTOP YCKOPEHHUS U CBSI3b MEXY
HuMU. CpeqHsisi CKOPOCTh U CpeiHee yeKopeHHue. TaHreHlnaabHoe U HOPMaJIbHOE YCKOPEHHUS U UX CBS3b CO CKOPOCTBIO.

2. JIBKeHHE 4YacTULBl MO0 OKPY>KHOCTH. BEKTOpBI yria moBOpOTa, YIJIOBOM CKOPOCTHM M YIJIOBOrO ycKopeHus. CBsi3b MeXay
YIJIOBBIMU U JINHEHHBIMU BETTUUUHAMMU.

3. Tlepserit 3axoH HeroTona. ITonsarue maccel. Bropoit 3akon Hetotona. Tlonstue cunbl. Cnoxenne cui. Tpernii 3akoH HproToHa.
I'paHUIIBI MPUMEHUMOCTH KJIACCHYECKOTO CTI0Cc00a OTMMCAHUS JBUKCHHSI YACTHII.

4 OCHOBHBIE CHJIBI B MEXaHHUKE: CHIIBI BCEMHUPHOTO TSATOTEHUS, CHIIBI TPEHUS CKOJIBKEHHS, CHIIBI COTIPOTUBIICHUS, YIIPYTHE CHIIBL.

5 3aK0H U3MEHEHHS U COXPAaHEHUS IMITYJIbCa MEXaHUIECKOI CHCTEMBI.

6. Llentp macc. OCHOBHOM 3aKOH ITOCTYTIaTEIFHOTO ABIKEHHS [IEHTPa Macc.

7.  YpaBHEHHE JIBI)KCHHS TeJia IEPEMEHHON MacChl.

8 3aKOH M3MEHCHHS KHHETHYECKOW YHEPTUU CUCTEMBI. PaboTa ¥ MOIIIHOCTE.

9 KoncepBaTuBHBIC (MOTCHIMAILHBIC) W HEKOHCEPBATHMBHBIC CHbl. [loTeHiuanbHas 3HEprus. CBsi3b MEXIy HOTCHIMATIBHOM
SHEpruei 1 CUIION.

10. 3axkoH U3MEHEHUs U COXpaHEHUS MOJTHOH MEXaHUYECKOI SHEPTUU CUCTEMBI.

11. MoMeHT umiyjibca MaTepUadbHOM TOYKH. MOMEHT HMIYyJbCa MEXaHMUECKOH cucTeMbl. MOMEHT cuiibl. MOMEHT UMITyJibca U
MOMEHT CHJIBI OTHOCHUTEIBHO OCH.
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47.
48.

W

O N

10.
11.
12.
13.

3aKOH M3MCHCHHS U COXPAHCHUS MOMEHTA UMITYJIbCA MEXaHUYCCKON CHCTEMEI.

LlenTpanbHOE CTOJKHOBEHME JBYX 4YacTUIl. AOCOJIOTHO YIpyroe M aOCONIIOTHO HEYIPyroe CTOJKHOBeHHE. CKOPOCTH YacTHI]
MOoCJ€ CTOIKHOBEHUS.

OCHOBHO 3aKOH BpaIaTeJbHOTO JIBIKEHHUS TBEPOTO Tella BOKPYT HEMOABHKHOM OCH.

Onpenenenue MoMeHT uHepiuu. Teopema Illteitnepa.

MOMEHT MHEPIMU TOHKOTO CTEPKHSI OTHOCHTENILHO OCH, TIEPIICHIUKYIISIPHOM CTEPIKHIO.

MoMeHT WHepUHUH OTHOPOJHOTO MHCKA, OTHOCHUTEIFHO OCH, HEPICHIUKYJISPHOW TUIOCKOCTH IWCKA M MPOXOAAINICH depe3 ero)
HEeHTP.

MoMeHT HHEpIINH OZHOPOIHOTO IMIapa, OTHOCHTEIHHO OCH, MPOXOISIIEH Yepe3 ero HeHTp.

KuneTrnueckas SHEpTHs BpaaTeI-HOTO ABMKCHUS TBEPAOTO TeTa.

WneansHas sxuakocts. CTanmmoHApHOE TeUEHHWE HICANTFHOW JKHUAKOCTH. YpaBHeHHMe bepHymmm. Bsskas >xuakocts. Cuursl
BHYTPECHHETO TPCHUSI.

Mpunanun otHocutTenbHOCTH [ammnes. [IpeoOpasoBanus [anmnes.. [IpyHIMT OTHOCHUTEIBHOCTH B PEISATHBHCTCKOW MEXaHUKE.
IIpeob6pazosanus JlopeHma st KOOPMHAT M BPEMEHHU U UX CIICICTBUS.

PensituBucTckuii umnynbc. [1oHas 3HEPTUs yacTUIbL. JJUHAMIYECKIE U CTATUCTUYECKHUE 3aKOHOMEPHOCTH B (DU3HKE.
Jedopmanus mpomosibHOTO pacTskeHus (CkaTus) TBepaoro Tena. Hampsokenwe. OTHocuTenbHOe yuinHeHHe. KoadduimeHT
ynpyroctu. Moayns FOnra. 3akon ['yka s pactsokenust (cxxatust). Jledhopmariys caBura TBEpIOro Tela.

Onpenenenne KoJeOaHN B MEXaHMIECKOH cucTeMe. | apMoHHMYECKHE KoJeOaHus. Y paBHEHHE TAPMOHUYECKUX KOJIeOaHUH U ero
pemenne. [ eoMeTprudeckas HHTEPIPETAIN TApPMOHIIECKUX KOJIeOaHHH.

DopMyIta CI0KEHHU JBYX TApMOHUIECKHUX KOJIeOaHHH.

IIpyXuHHBIA U MaTEMAaTUYECKUN MasiTHUKU.

®u3nyecKkuil MasiTHUK.

YpaBHEHHUE 3aTyXalOUINX TapMOHMYECKHX KOJEeOAaHW W €ro pemreHne. YCIIOBHE CYIIECTBOBAaHHUS 3aTyXaroOIUX KOJEeOaHWH.
XapaKTepUCTUKU 3aTyXalolMX KOJeOaHWH: YacToTa, Nepuoj], KO3(QQPHUIUEHT 3aTyxaHWs, JOTrapupMHUUECKUN JECKPEMEHT
3aTyXaHus, J0OPOTHOCTb.

YpaBHEHUE BBIHYKJICHHBIX KOJICOAHUIT IOJT IEHCTBHEM TapPMOHUYCCKU H3MCHSIONICICS BHEIIHEH CHIIBI M €T0 PEIlICHHE.

SIBnenue pe3oHaHca. PesoHaHCcHas yacTora.

BonnoBbie nBmkenus. [lnockas cuHycounnanpHas BojiHa. berymue u ctosiaue BoiHbL. YacToTa, JJIMHA BOJHEI, BOTHOBOM BEKTOP,
(ha3oBasi CKOpOCTb.

[Ipenmer TepmoguHamMuki. OCHOBHBIE TIOHSATHS W ONPENEICHUS TEPMOAWHAMHUKH (MaKpOCKOTHMYECKasl CHCTeMa, BHYTPEHHHE H
BHEITHHE TIapaMeTphl, COCTOSHHE, PaBHOBECHE, PABHOBECHBHIC W HEPAaBHOBECHBIE COCTOSIHUS, NPOIECC, PaBHOBECHBIE W
HEPABHOBECHBIE MPOIIECCHI).

Ob6miee Hagano TepMoauHAMUKH. [IoHATHE SMITUPHUIECKOH TeMIepaTyphl.

OCHOBHBIE TIOJIOKEHUSI KHHETHIECKOW TEOPHH MICANBHOTO Ta3a. Y paBHEHHE KWHETHIECKOH TEOPUH Ia30B IS TaBICHHUS.
Pacnipenenenne sHEPriuy MOJIEKYJI 110 CTEIICHSIM CBOOOIBI.

3akoH MakcBeiia 0 pacripe/ieJICHUU MOJISKYJT HICATBHOTO T'a3a M0 CKOPOCTSIM U SHEPTHSIM TEILIOBOTO IBUYKCHUSL.
Bapomerpuueckas ¢popmyna. Pacnipenenenue bonbimana.

BHyTpeHHSss 3HEprus TepMoIuHAMUIECKOl cucteMsl. [lepBoe Hayano tepmoanHamuku. @opmyna s paboThl UICAITLHOTO Ta3a.
I'paduueckoe npencrasneHune padboTel rasa.

TemnoeMKoCTh TEPMOAMHAMHYCCKON CUCTEMBL. YJENIbHAas M MOJIAPHAS TEIUIOEMKOCTH. TEIUIOEMKOCTh B H30XOPHUYECKOM H
n300apUIECKOM MPOLIECCAX U CBA3b MEXKIY HUMH. BHyTpeHH: SHeprus naeaIbHOTO rasa.

AnmabaTtudecKuil IpoIiecc 1 ero ypaBHeHue. PaboTa ras3a mpu aanabaTuaeckoM Iporecce.

ITonurponuyeckuii NpoLecc U €ro ypaBHEHUE.

WneanbHblil ¥ peanbHblil ra3sl. Y paBHeHus MeneneeBa-Kianelipona u Ban-nep-Baanbca. BHyTpeHH:s 3Heprust peanbHOro rasa.
Bropoe Hagaxo TepMOIMHAMHUKH B PA3NUIHBIX (POPMYIHPOBKAX.

Obparumele u HeoOpaTmMble mporecchl. I[loHstme »HTpomum. CBoiicTBa 3HTpormmu. DopMyTHMpoBKa BTOPOTO Hadaia
TEPMOJIMHAMUKH C HCIIOJIb30BaHUEM MOHATHS YHTponuu. Teopema HepHera.

DHTpoNHS UACANTBHOTO rasa.

Temnossie Mamunbl. KITJ[ TeniaoBoi MamvHel.

Hukn Kapno. KIT/] nukna Kapuo. Teopema KapHo.

CTaTHCTUYECKUN CMBICIT SHTPOIIHH.

HNEPEYEHDB BOITPOCOB K 9K3AMEHY HA I KYPCE
OnexTpudecKue 3apsapl U X cBoHcTBa. 3akoH Kymona. HampspkeHHOCTB 3JeKTpOCTATHYECKOTO Mo, [IpHHINT CyTieprio3uiinm
3JIEKTPOCTATUUECKUX TTOJICH.
Teopema ["aycca /i 3IE€KTPOCTATHYECKOTO MOJISI B BAKYyMe.
[Ipumenenne TeopeMsl ['aycca k pacdeTy HEKOTOPBIX 3JEKTPOCTATHUECKIX ITOJIEH B BaKyyMe.
Hupkynsinus BEKTOpa HAMPSHKCHHOCTH 3JICKTPOCTATHYECKOTO moiist. Teopema o HUpKyJsimu. [IoTeHIan 31eKTpocTaTuiecKoro
nojst. CBsI3b MOTEHIMANA U HATIPSHKEHHOCTH.
DnexTpuueckuil qunoib. [lone qumnos.
Huanextpuku. [onspusanus nudnekTpukoB. Bekrop nonspusanuu. HanpsokeHHOCTH TOJSL B JMAJICKTPHUKE.
DnekTpuueckoe cMmemeHue. Teopema ["aycca i BEKTOpa AIEKTPHYSCKOTO CMEIICHUS.
VYcnoBus Ha TpaHUIE pa3jieia qBYX TUIICKTPUICCKUX CPE/l.
IIpOBOIHUKH B 3IEKTPOCTATHICCKOM IIOJIE.
OneKTpudecKasi eMKOCTh YEIWHEHHOTO MPOBOHUKA. KOHIEHCATOPEI. DIeKTPOEeMKOCTh KOHICHCATOPA.
OHeprust CUCTEMBI 3aps/I0B, YEIMHEHHOTO MIPOBOIHIKA U KOHICHCATOpA. DHEPTHS SIEKTPOCTATHIECKOTO TTOJIS.
OneKTpUUecKuii TOK, CHIIa ¥ IIIOTHOCTH TOKA.
3axon Oma. ConpoTHBJICHHE TPOBOJIHUKOB. PaboTa n MontHocTh. 3akoH Jlxoyis-Jlenna.
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CropoHHUE cUIIbL. DIEKTPOIBIKYILAS CUJIa U HanpspkeHue. 3akoH OMa 7Sl HeOJTHOPOJHOTO Y4acTKa LIeMH.

Ipaeuna Kupxroda 1ist pa3BeTBICHHBIX ICTICH.

OneKkTponpoBoAHOCTs MeTannoB. Hocurenu Toka B Metamiax. HenocTaTo4HOCTS KlacCH4ecKoil 3IeKTpOHHON Teopu.
DNEKTpUUECKHUN TOK B BaKyyMme. TepMOdJIeKTpOHHASI YMUCCHSL.

Ypoenb depmu. DaeMeHTH 30HHOM TEOPUHN KPUCTAJIOB. 30HHAs CTPYKTypa SHEPreTUYECKOTO CIEKTpa 3JIEKTPOHOB TBEPAOTO
Tena.

MarHuTHOE TI0JIe ¥ €r0 XapaKTepucTHku. MaranTHas nHaykmus. 3akoH bro-Casapa-Jlammaca. MarautHoe mojie TBHOKYIIETOCS
3apsna. 3akon Ammepa. Cuna Jlopenna.

Teopema 0 IUPKYISAIIHA BEKTOPAa MATHUTHOW MHTYKITHH.

IToTok BexkTOpa MarHUTHOM MHAYKLIMU. Teopema ['aycca uist BEKTOpa MArHUTHON MHAYKLIHH.

MarHuTHOE T0JIe COJICHOUIA U TOPOHIA.

Pabora o mepeMeIeHuIonpOBOJHIKA U KOHTYpa ¢ TOKOM B MArHUTHOM TIOJIE.

DHeprus MarHuTHOTO MOJISI.

MarnuTtHoe 1noJjie B BellecTBe. SIBIeHre HaMarHuuuBanus. BekTop HaMarHU4eHHOCTH.

BekTop MarHuTHOM MHIYKIMH B BELLIECTBE.

HarmnpskeHHOCTh MAarHUTHOTO TOJIsl. MarHuTHas BOCIPUMMYHUBOCTh U MAarHUTHAs POHUIIAEMOCTh. TeopeMa O HUPKYJIISIUK IS
BEKTOPA HAMPSHKEHHOCTH MarHUTHOTO TMOJISL.

YcnoBus 11 MarHUTHOTO T10JIS1 Ha TPAHUIIE Pa3JieNia IByX MarHeTHKOB.

JlnamarHeTHKH W TapaMarHeTuku. GeppoMarHeTHKU U uX cBoicTBa. [Ipupona heppomaraernsma.

SIBrreHmEe AIIEKTPOMArHUTHOM HHAYKINH. 3akoH Papajies 1 ero BEIBOJ U3 3aKOHA COXPAHEHHS YHEPTHH.

MHAyKTUBHOCTH KOHTYpA. SIBJI€HNE CAMOMHIYKIINH.

Toxku npy pa3MBIKaHWW ¥ 3aMBIKaHUX Iend. B3anmuas naaykims. TeopemMa B3anMHOCTH.

Buxpesoe anextpuueckoe nosie. Tok cMmemeHus.

VYpaBueHust MaxcBesia ajsi 3JIEKTPOMarHUTHOTO MOJISL.

KonebarenpHblit KOHTYp. YpaBHEHHE KOJICOAHU B KOJICOATEIEHOM KOHTYPE U €T0 PEUICHHUE.

BrIHyXIeHHBIC 3JEKTPHUUSCKUE KOJIeOaHus B KOJIeOATEILHOM KOHTYpe. SIBJIeHUe pe3oHaHca.

IlepemenHbIi dekTpUdecKuid TOK. MOIIHOCTH, BbiAeNsieMas B LENH IEepeMEHHOro Toka. JleHCTByroliMe 3HaueHHs TOKa M|
HaNPSHKEHUS.

OnekTpoMarHuTHeIe BONHEL [uddepeHnnansnoe ypaBHeHNE 3JICKTPOMAarHUTHON BOJHEI M ero pelenue. Bextop [loitunra.

HEPEYEHDB BOITPOCOB K 3AYETYHA IIKYPCE

Cger Kak 3JeKTpoMarHuTHas BoiHa. OTpakeHre U MPeIOMIICHHE 3JIEKTPOMAaTrHUTHBIX BOJIH Ha TPaHUIIE pa3Jiesia ABYX Cpe.
CaeroBble Iy4n. 3aKOHBI TeoMeTpudecKkoit onTuku. [Tpuaim Oepma.

LentpupoBanHsie onTudeckue cucteMsl. JImaszel. @opmyna ToHKO# mrH3EL. [locTpoeHne n300pakeHuid B THH3aX.

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. MIHTepdepeHus cBeTa. YcioBue MAKCUMYMOB 1 MUHUMYMOB. MeTo1b]
HaOoaeHust nHTep(EepeHIINN CBeTa.

WurepdepeHuns cBeTa B TOHKHMX IUICHKAX U TUIACTHHKAX.

Konba HeroToHa.

Judpakuust cBeToBbIX BOJIH. Metoj 30H Openers.

Hdudpakuus Openens Ha KPyriaoM oTBepcTHH U aucke. Crupans OpeHens.

Hudpaxius @payarodepa Ha OJHOH mIenH.

Hdudpaxius Opayarodepa Ha AuppaKIHOHHON pPEmIeTKe.

Hucrniepcus cBeta. DIEeKTPOHHAS TEOPHS AUCTIEPCHHL.

EcTecTBeHHBII 1 TOIIpHU30BaHHEIN CBET. [lospu3aiiis cBeTa Ipu OTpaXKEHUH U TPEIOMIICHHH Ha TPAHUIIEC JBYX TUIIEKTPUKOB.
[Monspuzanus cBeTa Ipu MPOXOKIACHUH Yepe3 aHU30TPOITHBIE KPUCTAILIHL.

TemoBoe W3yYECHNE U €T0 XapaKTEePUCTHKH.

3aKOHBI TEIUIOBOTO M3TydeHus (3akoHbl Kupxroda, Credana — bonpimana, Buna, popmysnst Penes-/Ixunca n [nanka).
doror¢pexr. 3akoHbl HOTO3PPEKTa U UX 0OBACHEHHE C TOYKU 3PCHHUS KBAHTOBOW TCOPHUHU CBETA.

D¢ dexr KoMnToHa u ero ieMeHTapHas TEOpHSL.

PazBuTHe npeacraBieHui 0 cTpOCHUH aToMa. bopoBckast TeopHst BOJOPOI0MIOI00HOTO aToMa.
KopmyckyasipHO-BOIHOBOM Jyanu3M CBOWCTB BeliecTBa. BosHbl ne bpoiing u ux csoiictaa.

CooTtHouleHue HeonpeeneHHocrel I eizendepra.

BonHoBast pyHKIHS 1 €€ CTATUCTUIECKUIA CMBICIT.

Oo6mee ypaBuenue lIpenunrepa. Ypasuenue Ilpenunrepa st cTalliOHAPHBIX COCTOSTHUIA.

YacTtuia B OJHOMEPHON MOTEHIIMATBHOM sIME.

ITpoxoskaeHre YacTHIIeH MOTeHIIHAIHLHOTO Oapbepa.

Bonopononono6Hbie aToMbl. DHEpreTndeckue ypoBHH. [loTeHITnanbl BO30YKaeH! U HOHNU3aUH. CTIEKTPHI BOIOPOIOIIOTI00HBIX
aTOMOB.
HepaznnunmocTs OJMHAKOBBIX YacTHI[ B KBaHTOBOH Mexanuke. IlpumHunmn Ilaymu. CtpykTypa SHepreTHM4ecKnx ypOBHEH B
MHOT03JIEKTPOHHBIX aTOMaX.

Tunsl cBsA3€H SJIEKTPOHOB B aTOMax.

Monekyna Bojopoaa. dusudeckast mpupoaa XMMHIECKOH CBsI3H. MIOHHAs M KOBaJIEHTHAs CBS3H.

DJeKTpOHHBIE, KoJieOaTeIbHbIE M BPAIlaTEIbHbIE COCTOSIHISI MHOIOaTOMHBIX MOJIEKYJI. MOJIEKYJISIpHBIEC CIIEKTPBL.
OneMeHTH KBaHTOBOW TEOPHHU HM3IydeHHs. BBRIHYKICHHOE M CIOHTaHHOE M3iydeHune (GoToHOB. IIpuHIMI pabGoOTE KBAaHTOBOTO
TeHeparopa.

Crpoenne aToMHOTO siipa. Mozenu siapa. SnepHbie peaknun. 3aKOHBI COXPAHEHHS B SICPHBIX PEAKIIHAX.
PapnoakTuBHbIe ipeBpatieHus saep. Peakuus sneproro nenenus. Llennas peakuus aenenus. SaepHsiid peakTop.
OneMeHTapHbIE YaCTHIBI M X B3aNMOJCHCTBHSL.




Bomnpocs! Texkyuiero onpoca
Bonpock! TekyIero onpoca BEIOUPAIOTCS U3 BOIPOCOB K 3a4€Ty B COOTBETCTBHE C TEKYIIEH MPOUICHHOM TEMOI.

Jlokimambl nnn cOOOLIEHHUSI MOTYT 3aCITyIIMBATHCS BO BPEMsI MPAKTUUCCKHUX 3aHATHH.

TeMbl T0KJI210B U COO0IIEHMI
JIBmkeHHe B TpaBUTALIMOHHOM TToJie. 3akoHBI Kemrepa.
T'upockomnst.
Heunepruansasie cucteMsl orcdera. CHIbl HHEPIUU
Mertozb! onpeneneHus BI3KOCTH.
S dexr xoyns — TomncoHa.
KanwuisipHsie siBIeHus.
OMUCCHOHHBIE SBJICHUS U UX NPUMEHEHHE.
IIna3ma u ee cBOMCTBA.
YckopuTenu 3apsKEHHBIX YaCTHII.
TpancopmaTopsl.
VYIpTpa3sByK U €ro NpUMEHEHHE.
DJNeKTpOHHAs ONTHKA.
Tonorpagus.
KBapkoBast MOJIeTIb 1 KJTaCCU(UKALIUS HJIEMEHTaPHBIX YaCTHII.
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IIpumepsI npakTHYECKUX 32124

[MuctonetHast myns mpoOUia JBa BEPTUKAIBHO 3aKPEIUICHHBIX JHCTa OyMmaru, paccTosHue! MexXIy KOTOPHIMH paBHO 30 M.
IIpoGouna Bo BTOpoM JrcTe okazanach Ha h=10cMm Hike, yeM B mepBoM. OIpeneluTh CKOPOCThY MYJIH, SCIU K MEPBOMY JIUCTYy OHA
OJIIeTeNa, TBUTASCh TOPU3OHTANBEHO. CONPOTHUBICHHEM BO3TyXa MPeHEOpeYb.

Bunr aspocaneii Bpamaercs ¢ 9actotoit n=360 muna'. CKOpPOCTh v MOCTYNATENBHOTO ABWKEHHS adpocaHeil pasHa S4xm/qa. C
KaKO¥M CKOPOCTBIO U JIBUKETCS OJIMH U3 KOHIIOB BUHTA, €CJIM paauyc R BUHTA paBeH 1 mM?

Bpycok maccoit m>=5 Kr MoXeT cBOOOJHO CKOJB3UTH IO TOPH30HTAJIHHON MOBepXHOCTH 0e3 TpeHms. Ha Hem Haxomurcs
npyroit 6pycok Maccoit mi=1 kxr. KoadduimeHT TpeHus COMpUKacarouxcs MOBepXHOCTel OpyckoB/=0,3. Onpenenuts MakCUMabHOE
3HAYCHUE CHUJIIBI Fiax IPUIIOKEHHOH K HIDKHEMY OpYCKY, IIPH KOTOPOH HAYHETCS COCKANb3BIBAaHIE BEPXHETO OpycKa.

Karep maccoii m=2 T TporaeTcsi ¢ MecTa U B TeueHre BpeMeHu T=10 ¢ pa3BuUBaeT NpHu ABUKCHHUHU TT0 CIIOKOHHOM BOJIE CKOPOCTh
v=4 m/c. OnpenenuTh CUIy TATMF MOTOpa, CYMTast ee MOCTOSIHHOM. [IpHHATH CHly CONpOTHBIIEHUS F¢ IBIXKEHUIO NTPONOPLHOHAIBHON
ckopocTH; Koa(duuuenT conpotuienus k=100 kr/c.

KamMmeriek CKOJIB3UT C HAUBBICHICH TOYKH KyIOJa, UMErIIEero Gpopmy nonycdepsl. Kakyro nyry Ol ONMIIET KaMeIIeK, mpexe
9YeM OTOPBETCS OT MMOBEPXHOCTH Kymoina? TpeHueM npenedpedb.

Ha pemscax crout miardpopma, Ha KOTOPOH 3aKpeIsieHO opyane 0e3 MPOTHBOOTKATHOTO YCTPOMCTBA TakK, YTO CTBOJ €ro
pacIoIoKeH B TOPU3OHTAJIBHOM IOJIOKEHUH. V3 opyaus MpOM3BOAAT BBICTPEI BJOJb JKEJIE3HOMOPOXKHOTO ITyTH. Macca m; cHapsiaa
paBHa 10 kr, m ero ckopocth u;=1 kM/c. Ha kakoe paccTosHue/OTKaTHTCS IDaTdopMa TOCie BBICTpena, eciau KodhduimeHT
comnporusnenusf=0,002? My, =20 T.

[ap maccoit m =200 r, qBHXKYIIUICS CO CKOPOCTBIO vi=10 M/c, ynapsieT HemoIBMKHBIH map Maccoi mx=800 r. Y nap npsimoit,
abcomroTHO ynpyruid. KakoBsl Oy1yT CKOpPOCTH Vi M V2 IIAPOB IocIie yaapa?

Ha mmnmanp HaMoTaHa TOHKasi rMOKas HEpacTsDKUMAst JICHTA, MAcCOM KOTOPOH IO CPAaBHEHHIO ¢ Maccod IIIMHIPA MOKHO TpeHeOpedb.
CBOOOAHBII KOHEI] JICHTHI MPUKPEIIIA K KPOHIITEHHY W MPEAOCTABINI [MIMHAPY OIyCKaThCs TOJ ACHCTBHEM CHIIbI TshkecTH. Ompenennts
JIMHEHHOE YCKOPEHHEea OCH LWINHAPA, €CIIHM LUIUHAP: 1) CIUIOIHOMN; 2) MONbIil TOHKOCTEHHBIH.

IInardopMa B BUIE TUCKA PagyCcoM R=1M BpamIaeTcs Mo MHEPIMH C YaCTOTOH 71;=6MuH . Ha Kparo miaTdopMBI CTOUT 9ENI0BEK, Macca
m xotoporo paBHa 80 kr. C KaKoif 9acToToi 70y/IeT BparaThes IaTdopMa, eciii 9eNIoBeK IepeieT B ee eHTp? MoMeHT HHepIHH JIaThopMel
pasen 120 kr-m2. MOMEHT HHEPLM YeyIOBEKa PACCHMTHIBATE, KK JUI MATEPUATLHON TOUKH.

Kapanpam mymHoi /=15 cM, nocTaBieHHbIH BEpTHKAIBHO, a/1aeT Ha CTosl. Kakyio yriioByio co U JIMHEHHYI0 VCKOpOCTH Oy/eT NMEeTh
B KOHIIE TaJIeHIsT: 1) cepeHa kapaHama? 2) BepxHuii ero koHen? CYuTaTh, 4TO TPEHHUE HACTOIBKO BEJIMKO, YTO HWYKHUN KOHEI[ KapaH/iamia
HE NPOCKAJIb3bIBAET.

I'enmit maccoit m=100 r b1 H300apHO HArPET TaK, 9TO 0OBEM €r0 YBEIMUIIICS B #=3 pa3a, 3aTeM BOAOPO OBLT H30XOPHO
OXJIQXK/IEH TaK, YTO JABJICHUE €r0 YMEHBIIWIOCH B n=3 pa3a. HaliTu u3sMeHeHue A4S SHTPONHHU B X0/ YKAa3aHHBIX MTPOICCCOB.

Kucnopox maccoit m=2 Kr yBeJIH4ui CBOH 00beM B N=5 pa3 OJIMH pa3 U30TEPMHUUECKH, APYTroi — aguadbaTHo. Halitn nsmenenus
SHTPOINHUH B KXKJOM M3 YKa3aHHBIX ITPOIIECCOB.

WneanbHbBI 1ByXaTOMHBIN ra3 coBepiiaeT 1uka KapHo. O0beMbl raza B KOHIIE W30TESPMHUYECKOTO PACIIUPEHUs] W B Hadaie
HM30TEPMHUUYECKOTO CXKATUsl paBHBI COOTBETCTBEHHO V=12 11 u V,=16 n. Haiitu KIIJl uuxina.




B wmununape non nopmHeM HaxomuTcs Bogopox Maccoil m=0,02 kr mpu temmneparype 7,;=300 K. Bomopon chauana
paciupuicsagnadaTHO, YBEIUYUB CBOW 00BEM B IATH Pa3, a 3aTeM ObLI CXKAT U30TEPMHUUCCKH, MPHUYEM 00BEM ra3a YMEHBIIUICS B MATh
pa3. Haiiti Temneparypy 7> B KOHIIE aqia0aTHOTO PacIINPEHHS U TIOHYIO paboTyA, COBEPIICHHYIO Ta30M.

DJIeKTpUYECKOe TOJIe CO3IaHO OBYMs TodedHbIMH 3apsiaamMu Q=10 aKir u Q,= —20 aKi, Haxonsmumucs Ha paccTostHuA d=20
cM Jipyr oT apyra. OnpeaenuTh HAIPSKEHHOCTh £ MO B TOUKE, YAAJICHHONW OT MepBOTo 3apsaaa Ha ;=30 ¢M U OT BTOPOro Ha r»=50 cM.

JIBe KOHIICHTPUYECKUE METAIUTMICCKHE 3apshKeHHBIC chepbl paanycaMu R;=6¢cM u R»=10 cM HECyT COOTBETCTBCHHO 3apsiIbl
0:=1 5K u Q>=—0,5 sKn. Haiitu HanpspkeHHOCTH E OIS B TOYKaX. OTCTOSIINX OT IEeHTpa chep Ha pacCTOSHHAX 71=5 cM, 12=9 cMm,
r=15 cm.

ToHkoe nomykonbIo paguycoM R=10 cM HeceT paBHOMEPHO paclpe/eIeHHbIH 3aps ¢ JIMHEHHOH mioTHOCThIo T=1 MKKi/M. B
LEHTPE KPUBHU3HBI MOJTyKoIbla Haxoautes 3apsang O=20 uKn. Onpenenuts cury F B3aUMOAEHCTBHUSI TOUEYHOTO 3apsiia U 3apsKEHHOTO
MOTyKOJbIIA.

ITo mpoBogHuKy compoTtuBieHHEM R=30OM TedYeT TOK, CHIa KOTOPOTO paBHOMEpHO BospacTaeT. KommdectBo TemnoTsl O,
BBIJIEJIUBLIEECS B IPOBOJHUKE 32, BpeMs 1=8 ¢, paBHO 200 [>x. Onpenenuts KOJINYECTBO 3IEKTPUUECTBA ¢, IPOTEKIIIEE 3a ITO BPeMs 110
MIPOBOAHUK. B MOMEHT BpeMeHH, IPUHATHIH 32 HAYaIbHBIH, CHJIAa TOKA B IPOBOAHUKE PaBHA HYIIIO.

VcrouHuk TOKa 3aMKHYJIM Ha KaTylIKy ¢ comnpoTuBieHrneM R=10 Om u uHayktHBHOCTBhIO L=| I'H. Haiitn 3akoH m3meHeHMs
TOKA B IIEMH C TCUCHHEM BPEMEHH.

3JIC bartapen akkymymaTopoB e=12 B, cuma Toka /KOpoTKOTO 3aMBIKaHUS paBHa 5 A. Kakyro HamOOJBIIYI0O MOIIHOCTE Prax
MOJKHO TIOJYYHTh BO BHEIIHEH [IEITH, COSTMHEHHOM C TaKkoi Oartapeeii?

Karymka, HaMOoTaHHas Ha HEMarHWTHBIH IMIMHAPHYECKUI Kapkac, mmeer N;=750 BUTKOB M HHAYKTHBHOCTH ;=25 MIH.
UYroObl yBENMUUTh WHIYKTUBHOCTh KaTymku 10 L;=36 MI'H, 0OOMOTKY ¢ KaTyIIKH CHSUIM M 3aMEHWIN OOMOTKOHW M3 OoJjiee TOHKOU
IIPOBOJIOKH C TAKHM PacueToM, YTOOBI [UIMHA KaTyIIKH OCTaNach NpexxHe. OnpeaenuTs yucino N; BUTKOB KaTYIIKH TTOCIE MEPEMOTKH.

WnnyktuBHOCTh L XaTtymku paBHa 2 MI'H. Tok wacroroir v=50 I'm, mnporekaromuii 1O KaTylIke, H3MEHSIETCS II0
cUHycouJanbHOMy 3akoHy. Ompenenuts cpeasooro OJC camMoumHAyKIMM <€, BOSHHUKAIOLIYIO 32 UHTEpBaJ BpeMeHH Af, B TeUeHUe
KOTOPOTO TOK B KaTyIlIKe U3MEHIETCS OT MMHUMAJILHOTO 10 MAKCUMAJIbHOTO 3Ha4eHUs. AMIUIMTYJHOE 3HaueHue cuiibl Toka /=10 A.

Konnencarop anekrpoemkocthio C=500 nd coepuHeH mapauieabHO ¢ KATYIIKOW UIMHOW /=40 cM W IUIOMIAJbI0 S CeUCHUS,
paBHoii 5 cm?. Karymika conepxur N=1000 ButkoB. Cepeunrk HeMarHuTHBIN. Halitn nmepronl koneGanmii.

Karymka (6e3 cepaeunuka) mmuHol /=50 ¢cM u momansio S; cedeHms, pasHol 3 cm?, umeer N=1000 BUTKOB U COEIMHEHA
mapayielkHo ¢ KoHaeHcatopoMm. KoHmeHcaTtop cOCTOMT W3 ABYX IDIACTHH IUTOmaneio S>=75 cMm? kaxmas. PaccrosHue d MEXIY
IUIACTHHAMU paBHO SMM. [luanexTpuk — Bo3ayx. Onpenenuts nepuoal konebaHuil KOHTYpa.

[ToBepx BBITYKIIOTO CHEPUIESCKOTO 3epKajia paJrnyCcoM KPUBU3HBI R=2() CM HaJWIU TOHKHU CJIOW BOJbI. ONMpenesuTh IIIaBHOES
(hoKyCHOE pacCTOSHHE f TAKOH CHCTEMBI.

Ha crosie nexxur nucr 6ymaru. Jlyd cBera, najatounuii Ha Oymary noj yriiom €=30°, naer Ha Hell cBemsioe msaTHO. Hackoibko
CMECTHTCSI 3TO IIATHO, €CIIM Ha OyMary HOJIOKHTh IIIOCKONapaJUIENbHYI0 CTEKISIHHYIO TIIACTHHY TONIIMHON d=5 cm?

Ha ToHkmii crexmsaHHBIA KiIuH (n=1,55) magaeT HOpPMaJIbHO MOHOXPOMATHYECKHH CBET. J[BYrpaHHBIM YTod o MEXOy
MMOBEPXHOCTSAMU KJIMHA paBeH 2'. OnpeneuTh JIHHY CBETOBOW BOJHBI A, €CITU PACCTOSHHE b MEXKTy CMEKHBIMH UHTEP(EPESHIIMOHHBIMHU
MaKCHMyMaMH B OTpakeHHOM cBeTe paBHO 0,3 MM.

Ha mmadgparMmy c¢ KpyrislM OTBEpPCTHEM JHAMETPOM d=4 MM MajaeT HOPMAaJbHO MAapaUICNbHBIA MYy4YOK JIydel
MOHOXpoMaTudeckoro ceeta (A=0,5 mxMm). Touka HaOMIOEHUS HAXOJUTCS HA OCH OTBEPCTHUS Ha paccTosHuH b=1 M oT Hero. CKOJIBKO
30H ®@peHens ykinaneiBaeTcs B oTBepcTUU? TeMHOE WM CBETJIOE MATHO TONYYUTCS B IEHTPe NUGPAKIIMOHHON KapTHUHBI, €CJIH B MECTE
HaO0JII0IEHUH TIOMECTUTH dKpaH?

Onpenenuts MOTeHIMANbHYIO [1, KuHeTH4YecKyt0T ¥ NONHYI0 E dHEPrUU 3JIeKTPOHA, HAXOSIIEroCsl Ha MEPBON opOuTe aToMa
BOJIOPOJIA.

IIpuMepsbI TECTOBBIX 32 IaHUM

1. IIpu BpamaTenbHOM JBIXKEHUH HOPMAJIbHOE YCKOPEHUE PaBHO
2
dv do . d*¢  do,  V
A LB Ep) g
dt dt dt dt R
2. 3aKOH COXpaHEHHsI UMILYJIbCA BBINOJIHACTCA, €CIIU
A) cymMa Bcex BHYTPEHHUX CHJI paBHA HYITIO
B) cymma Bcex ckopocTeil paHa HyJr0
C)cymma 6cex 8HeUwIHUX CUll PABHA HYTIO
D) cymma Bcex MOMEHTOB BHEITHHUX CHJI paHa HYJIIO
E)npu neiicTBUM KOHCEpBAaTUBHBIX CHJL.




3. Pabota B MexaHHKe paBHA
A) I (17 . d§) B) I(F -dS)C) I (§ . dI7)D) Im -V - dt E) HeT npaBUILHOTO OTBETA.

4. IloHATHE TOCTYNATEIHHOTO IBHKCHHUS:

A) smo 0gudicenue, npu KOMOPOM 1106a5 NPAMAS, HCECTNKO CEAZAHHASA C OBUNCYUJUMCS METOM, OCHAEMCs NAPATIAeTbHOU
€B0EMY NePBOHAUATLHOMY NOJOHCEHUIO.

B) ecnu npu ABMKEHNH Tela KaKUe-In00 JJBE TOYKH OCTAIOTCS HETIOABM)KHBIMU

C) Korja Bce TOUKH TeJla HepeMEIIatoTCs B MapaIedbHbIX IOCKOCTSIX

D) Bpamenme Tena BOKPYT OCH

E) pesynbTupytomee ABHKeHHE Tea

5. YacroTa KorebaHMi MaTeMaTHIECKOTO MasTHUKA PaBHA

A)\/gB) %C)WD)\/%E)\/%.

6. ITepsrIii 3akoH HeroToHa:

A) Cuna paBHa IPOM3BEACHUIO MACCHI TEJIa HA YCKOPEHUE

B) Cuuibl, ¢ KOTOPBIMU B3aUMOJICHCTBYIOT JIBA TEJIA, YHUCICHHO PABHBI M MIPOTHBOIOJIOKHBI TI0 HAITPABIICHHIO

C) Besikoe Teno npebbIiBaeT B COCTOSIHUU TTOKOSI, €CJIM CyMMa CHJI, ISHCTBYIOIIMX Ha HErO paBHA HYITIO

D) Cywecmeyrom maxue cucmemvl omcyema, OMHOCUMETbHO KOMOPLIX 6CAKOE MeN0 npebvleaen 8 COCMOAHUY NOKOsL UTU
[pasromepno20 u npamonunelino2o 08UdNCeNUs, NOKA 6030elicmeue co CIMOPOHbL OPY2UX Meil He USMEHUN IM020 COCHOAHU

E) F=ma.

7. KoHCepBaTUBHBIE CUIIBL:

A) cunvl, pabomel KOMOPLIX He 3A6UCAM OM HOPMbL NYMU
B) cupl, paboTHI KOTOPBIX 3aBHCAT OT (GOPMBI Iy TH

C) cunsl TpeHUs

D) cuiel TATOTEHUS

E) anekrpocTaTiyecKkue CUITbI

8. I[Hd)d)e%)eHuHaanoe ypaBHEHHE 3aTyXaloINX KOIeOaHHi:
A) X+awyx=0

B) i+2pB%+a}x= fcoswt

C) X+kx=0

D) x=a,e” cos(at + )

5.4 MeTtoanueckue MaTepUAIbI, ONpPeAe/AI0NUe MPoLelyPhl OlleHUBAHNS 3HAHUI, yMEHHNI, HABLIKOB U (IJ1H) ONbITA
JIeATeJIbHOCTH, XapAKTePHU3YIOIINX 3TaNbl (OpMUPOBAHUS KOMIIETCHIN

Onucanne npoueaypbl OLEHUBAHUS N0 TeKyleMy KOHTPoII0 «Onpoc no Teopuu / TectupoBanue».

KoHTponh BBITTOTHEHHOW CaMOCTOATEEHOW pabOTHI OCYIIECTBIACTCS HHANBHIYaIbHO, HA 3aHATHAX, IPH TECTUPOBAHHUH; IPU
9TOM OIICHHMBAETCS YPOBEHb OCBOCHHS OOydaIOMIErocs y4eOHBIM MaTepHaioM, YMEHHE OO0YyJaroIerocsl MCIOJb30BaTh TEOPETHUECKUE
3HAHUS MPY BBITIOJIHEHUH MTPAKTUYCCKUX 3a/1a4, 000CHOBAHHOCTh M YETKOCTh U3JI0KCHUS OTBETA.

TecTupoBaHHue 1O MUCIMITIMHE IIPOBOAWTCS C HCIIONB30BAaHMEM PECYPCOB DJIEKTPOHHOUW oOpaszoBaTenmbHOH cpensl «Moodle»
(pexxum nmoctyma: http://do.samgups.ru/moodle/). KonmdecTBO TeCTOBBIX 3aJaHHil M BpeMsl 33J]aeTCs CHCTEMON. Bo BpeMs mpoBeJcHUS
TECTHPOBAHUS 00YJAIONIIECs MOTYT ITOJIb30BaThCS MPOTPAMMOI TUCIUTUIMHBI, CTIPABOYHOM JTUTEPAaTypOH, KAIBKYIATOPOM.

PesynbraT KaxJ10ro 00y4aromerocs: OleHNBAaETCsS B COOTBETCTBUU C YHHUBEPCAIBHOMN IIKAJION, TPUBEICHHOM B IyHKTE 5.2.

Onucanue npouenypbl OlleHUBaHUs «3alINTA Ja00PATOPHBIX U NPAKTHYECKHUX PadoT».

O1eHUBaHUE UTOTOB JTA00OPATOPHOW PAOOTHI IPOBOUTCS IPENOIaBaTEIeM, BEIy UM J1a00paTOPHBIC PaOOTHL.

Ilo pesynapraraM OpPOBEPKH OTYETa MO J1A0OPaTOpPHOW pPabOTe OOYYAIOIIUKCS MOIMYCKAeTCs K €ro 3aliTe NpU YCIOBHU
COOJIFOICHUSI TIEPEYUCICHHBIX YCIIOBUIA:

— BBITIOJIHCHBI BCE 3a/1aHMUS;

— OTCYTCTBYIOT OIIIAOKWY;

— 0(OPMIICHO B COOTBETCTBHH C TPEOOBAHUSIMHU.

B ToMm cmyuae, ecnu colepaHHWE OTYETa HE OTBEYACT INPEABSIBISIEMBIM TPEOOBAHUSAM, TO OH BO3BpAIIAaeTCs aBTOPY Ha
J0paboTKy. OOyUaroluiics JODKEeH Iepe/eaaTh OTYeT ¢ y4eToM 3amedaHuid. Eciii COMHEHUsI BBI3BIBAIOT OT/EJIbHBIC aCIeKThl OTYETa,
TO B 3TOM CIIyyae OHH PaCCMATPUBAKOTCS BO BPEMsI YCTHOM 3aIlUTHI.

3amuTa oTyeTa MO JabOpaTOpHO paboTe MpeACTaBiIIeT COOOW YCTHBIM MyOJMIHBIA OTYET OOYyYaromerocss O pe3yibTaTrax
BBITOJIHEHHSI, OTBETHI HA BOIPOCHI MPETIOIaBaTesl.

OtBeT 00y4aroIerocs OIIEHHUBAETCS MPETOIABATENIEM B COOTBETCTBHU C KPUTEPHUSIMHU, OTIMCAHHBIMHY B IyHKTE 5.2.

Onucanne mpomeaypbl OUeHHWBaHHS «3alUTa KOHTPOJbHOH pagoTby. OlieHHBaHWE MPOBOAMUTCS  BEAYLIHM
IpernoaBaTeNeM 1Mo JaHHOW y4eOHo# nuciuminae. [1o pe3ynpTataM npoBepKH KOHTPOIBHON paOOThl 00YYAIOMIMIACS JOMYCKaeTCs K ee
3alIUTe NPU YCIOBUH COOIIOICHHS TIEPEYHCICHHBIX YCIOBUI:

— BBIMIOJIHEHBI BCE 3a/1aHUS;

— cJIeTIaHbl BHIBOJIBI;

— OTCYTCTBYIOT OIIUOKHU;

— 0)OPMIIEHO B COOTBETCTBHH C TPSOOBAHHSIMH.

B Tom cnydae, ecnm paboTa HE OTBEYaeT MPEABSBISCMBIM TPEOOBAHMSM, TO OHA BO3BpAIIACTCS aBTOPY Ha JOPAOOTKY.




OO0yyJaroIuiicst JOJDKEH IepeseiaTh padoTy ¢ y4eTOM 3aMeYaHUH U MPEeIOCTaBUTh UL IPOBEPKH BapHAHT C pe3yJIbTaTaMH PabOTHI HaJ
omrbkamMu. Eciy cOMHEHUS BBI3BIBAIOT OT/IENBHBIE aClIeKThl KOHTPOJIBHOW PaOOTHI, TO B ATOM CiIydae OHH PacCMaTpHUBAIOTCSl BO BpeMs
YCTHOM 3aIIATHI PabOTHL.

3ammuTa KOHTPOJILHOM paboThl MpEJCTaBIsieT cOOOM YCTHBIA MyOJMYHBIH 0TYeT 00y4aromerocst o pe3yjbTaTax BBIIOIHEHUS,
OTBETHl Ha BONPOCH! mpernonaBatend. OTBeT 00yYaroIEerocs OLCHUBACTCSA IPEHOAABaTe]IeM B COOTBETCTBHH C KPHTEPHSIMH,
OINMCAaHHBIMH B ITyHKTE 5.2.

OnucaHue NMpoueaypbl OLEHUBAHUSA «DK3aMeH». DK3aMeH NMPUHUMACTCS BEIyIIUM IIpeojaBaTesieM MO TaHHOH ydeOHOi
TUCIHIUTHHE. DK3aMeH MOXKET IMPOBOIMTHCS Kak B (opMe OTBEeTa Ha BONPOCH Omiera, Tak u B ¢opme TectupoBaHus. dopma
orpezensieTcs npenoaasareieM. Vcxons n3 BeIOpaHHON (GOpPMBI, OIIMCHIBACTCSI METOIMKA MTPOLIEAYPHI OLICHUBAHHS.

[Ipu mpoBexeHHH YCTHOTO 3K3aMeHa oOydaromemycs npenocrasisercs 30 MHHYT Ha moarotoBky. Ompoc o0yuaromerocs 1o
OnieTy Ha yCTHOM 3K3aMeHe He JIojbkeH npeBbimath 0,35 yaca. OTBeT 00ydYaromierocst OleHNBAeTCsS B COOTBETCTBUH C KPUTEPHUSIMHU,
OIMCAaHHBIMH B IyHKTE 5.2.

Ilpu mpoBenenun sk3ameHa B (opme TectupoBanus B cucteme «Moodle» (pexxum moctyma: http://do.samgups.ru/moodle/)
KOJIMYECTBO TECTOBBHIX 3aJlaHMil M BpeMs 3ajmaercs cucteMoi. Bo Bpems mpoBemeHMs dK3aMeHa 0OyYaloIIMecss MOTYT IOJB30BaThCS
NpOrpaMMoil  MCIMIUIMHBI, CHPaBOYHOW JIUTEPaTypol, KaJlbKyJsTOpoM. Pe3ynbraT KakIoro oOydaromerocsi OLEHHBAaeTCcs B
COOTBETCTBUH C YHUBEPCAIBHOM KON, IPUBEIEHHON B IIyHKTE 5.2.

Onucanne mpoueaypbl oueHUBaHUS «3adeT».

3a4yeT MOXKET NMPOBOJMUTHLCS Kak B ()OpME YCTHOTO WIIM NMHUCHMEHHOI'O OTBETA CHOCIEAYIOIIEM COOeceOBaHHEM Ha BOINPOCHI
oweta, Tak U B (hOpMe TECTUPOBAHUSI.

[Ipu mpoBenennu 3adera B (opMe YCTHOrO OTBETa Ha BOIPOCHI Omiera oOywaromemycsi mpenocrasisieTcs 20 MHHYT Ha
moaroToBKy. Ompoc obydatorierocs mo 6minety He ToybkeH mpeBeimaTh 0,25 gaca. OTBeT 00yJaromerocs OeHNBaeTCsl B COOTBETCTBUU
C KpUTEPHUSIMH, ONTMCAHHBIMU B ITyHKTE 5.2.

I[Ipun mpoBeneHnu 3adera B ¢opme TecTHpoBaHus B cucteMe «Moodle» (pexxum mocryma: http://do.samgups.ru/moodle/)
KOJIMYECTBO TECTOBBIX 3aJaHWK M BpeMs 3aJaeTcs CHCTeMoi. Bo BpeMs mpoBemeHHs 3adeTa OO0ydaroIuecss MOTYT IOJb30BaThCS
NpOrpaMMOM JAWMCUMIUIMHBI, CHPABOYHOW JIMTEPaTYpoOH, KalbKyiaaTopoM. PesynbpraT Kakaoro oOydaromerocsi OLEHHUBAaeTCs B
COOTBETCTBUH ¢ VHUBEPCATHLHOW NIKAJION, MPUBEICHHON B TyHKTE 5.2.

6. IEPEYEHDb YYEBHO-METOJUYECKOI'O OBECIIEYHEHUS JJI CAMOCTOATEJIBHOU PABOTHBI
OBYYAIOIIMXCSA MO JUCIUIIVIMHE (MO/LYJIIO)

6.1 IlepeyeHb OCHOBHOJ U IONOJIHUTEJILHOM Y4eOHOI JIMTepaTypbl, HEO0X0AMMOIi 1J15 0OCBOCHHS AUCIUILINHBI (MOAY.J15)

6.1.1. OcHOBHAs JIUTEpPATypa

ABTOpBI, 3arnaBue HN3nareasctBo, roa | Koa-Bo
COCTABUTEJIH
JI1.1 |Camenses U.B. Kypc obmeii pmsuka [DnexTpornoe n3ganne]: Yuednuk. B 3-x . |CII6.: M3matensctBo | DU OBC
T.1. Mexanuka. MonexymnsapHas ¢msuka. — 12 — e u31., crep. «Jlauby, 2016. "Jlanp"
http://e.lan
book.com/
book/7176
0
JI1.2 |Casenses U.B. Kypc obmeii pusuka [Inekrponnoe uzganue]: Yueonuk. B 3-x . |CII6.: M3patensctBo | DU OBC
T.2. DNeKTpUYECTBO U MarHeTu3M. — 12 — e u3., cTep. «Jlauby, 2016. «JlaHby
http://e.lan
book.com/
book/7176
1
JI1.3 |CaBenneB U.B. Kypc obmeii ¢pusuka [Dnekrponnoe m3ganue]: Yueonuk. B 3-x 1. [CI16.: U3matensctBo | DU OBC
T.3. KBanroBas ontuka. AtomHas ¢usnka. @uzuka tBepaoro rena. |«Jlaub», 2016. «JIanp»
®duznka aTOMHOTO s/pa U dJIEMEHTAPHBIX YacTHUIl. — 4 — € u31., CTeP. http://e.lan
book.com/
book/7176
3
J1.4 |Ilox pen. W.IL O6mas ¢pusnka. COOpHUK 3a1a4 [DIEKTpOHHOE U3naHue] / Mocksa :KnoPyc, 9BC
[Tankapuna ankapun W.I1., Kupssaos A.I1., Ky6apes C.U., Pasunosa C.M. 2015. BOOK.RU
https://ww
w.book.ru/
book/9159
61
JI1.5 |T. U. Tpodumona Kypc ¢usuku: yue6. [Tocodue mis By3o / T. U. Tpopumosa; pek.  [M. : Axkagemusl, 28
M-Bom o6pazoBanus P®. — 14-¢ u3a., CTepeoTHIL. 2007. — (Beicuiee
npodeccroHanbHOe
o0pazoBaHue)
JIi1.6 |T.U. TpopumoBa  |Pusuka B Tabmunax u popmynax: yued. [Tocobue mis Byzos / T. . [M. : Akagemus, 27
Tpodumona; pex. M-BoMm oOpazoBanus PO. — 3-e uzn., ucnp. 2006. — (Boiciiee
npodeccruoHanbHOe
o0pazoBaHue)
6.1.2 JlonoJiHUTeJILHAS JTUTEPaTypa
ABTOpBI, 3arnaBue HU3npareanctBo, roa | Kog-Bo
COCTABUTEJH




JI2.1 |T.U. TpopumoBa  |Pusmka. B rabaunax u popmynax: yuebHoe nocodue / Mockga: KnoPyc, 3bC
T.U. Tpodumosa. 5- e u3n. [DaekTpoHHBIN pecypc] 2017 BOOK.RU
https://ww
w.book.ru/
book/9202
90
J2.2 |T.U. Tpopumosa  [Kypc dusuku ¢ npumepamu pemieHus 3aaad B 2-x tomax. Tom 1: Mocksa: KnoPyc, 9BC
yuebnoe nmocodue / T.U. Tpodpumora, A.B. ®upcos. [Dnekrponnsiit (2017 BOOK.RU
pecypc] https://ww
w.book.ru/
book/9195
61
JI2.3 |T. U. Tpodumona Kypc ¢usuknu ¢ mpumepamu permenus 3amaq. B 2 1. T. 1 : yue6. Jns [M.: KaoPyc, 2010 2,96C
By30B / T. U. TpodumoBsa, A. B. ®upcos. [DnekTpoHHEI pecypc] BOOK.RU
https://ww
w.book.ru/b)
00k/263324
JI2.4 |B. C. Boxbpkenmreiin |COopHuK 3a1a4 1o obmieMy Kypey ¢usnku: st cryn. Tex. Bysos/ [CII6.: Kamxabiid 31
B. C. BonbkeHmTeHH. — 3-€ U3/., UCHp. U JOM. mup, 2008
JI2.5 |B. C. BonbkenureiiH |Bonskenmreiin, B. C. CoopHuk 3anau o obmemy kypey ¢usuku : [CII6. : KHmkHbII 85
st cryn. Tex. Bysos / B. C. BonbkeHmTeiH. — 3-e u311., UCIIp. U mup, 2007
JIOTL.
JI2.6 |T.U. TpopumoBa |Kparkuii kypc ¢pusukn: yued. [Tocodue ns By3os / T. 1. M.: Bercm. 1llk., 82
Tpodumosa. — 5-¢ usj., crep. 2006
6.2 Metonnueckue pa3padoTku
ABTOpBI, 3arnaBue HN3nareanctBo, roa | Koa-Bo
COCTABHTEJIH

M1 |Bonos B.T., Bonos |®wusuka. Yacte 1. ®usnueckre 0CHOBBI MEXaHUKH. MonekynapHas |Camapa : CamI'YIIC, 6)/|
J.b., Buskuaa (hu3vKa ¥ TEPMOTMHAMHKA: METOUIECKIE PEKOMEHIAIINN K 2016
E.B., 3y6apeB A.Il., |BBITOTHEHHUIO CAMOCTOSATENHHBIX paboT 11t 00YJArOIINXCS 110
Jlamaxkaros X./J1., HaIpaBJICHUIO MOATOTOBKH (cneruansHocth): 09.03.01 -
3aitunkosa T.B. HNudopmarrka u BeraucauTenbuas Texauka; 09.03.02 -

HNudopmanmonusie cuctemsl U TexHosoruu; 13.03.02 -
DNeKTpodHEpreTHKa U dekTpoTexHuka; 15.03.06 - MexaTtpoHuka u
pobotorexnnka; 20.03.01 - TexnochepHnas 6e3omacHocTsb; 27.03.01
- CranmapTtusanus u Mmetposorus; 27.03.03 - CucteMHBIN aHATH3 U
ynpasienue; 23.05.01 — HazemHBIE TpaHCIIOPTHO-TEXHOIOTHIECKHE
cpenctia; 23.05.03 — [ToABMKHOM COCTAB JKEIE3HBIX JIOPOT;
23.05.04 - DxcmryaTanus skene3Hbix gopor; 23.05.05 - CucteMst
obecrieueHus qBrKeHM moe310B; 23.05.06 - CTpoUTeNbCTBO
JKEJIe3HBIX OPOT, MOCTOB U TPAHCIIOPTHBIX TOHHEJICHOYHOM U
3a04HOM (hopM 00ydeHHs [ DnekTpoHHBIH pecypc] (Ne4201)

M2 |B.T. Bonos, JI.b. duznka. DNEKTPUISCTBO, MArHETH3M, ONITHKA : JIA0OpATOPHBIN Camapa : CamI'VIIC, 43,
Bouos, E.B. NpakTHKyM 10 Qu3nKe, GU3UKe (IONOJHUTENbHBIE pa3aensl) s 2015 ecThb
Busikuma, A.IL cTyneHToB crermaibHocTel: 23.05.01 — Hazemnbie TpaHCIOpPTHO- AJIEKTP.
33’63pr’ B.A. TEXHOJIOTUYECKUE cpencTra, 23.05.03 — ITogsmKkHON cocTa KOS
Muxaiinos, X.JI. bkesie3HbIX Jopor, 23.05.04 — DKcIuTyaTalus xeJle3HbIX J0por,

Jlamaxanos, JLE. 23.05.05 — CucreMsl oOecrieueHust ABHKEHHS 10€3/10B, 23.05.06 —

%Iéohi}:]%;;n?jg CTpOUTENHCTBO KENE3HBIX J0POT, MOCTOB M TPAHCHOPTHBIX

3af/'1q1/n<01;a o ronHene, 09.03.01 — Mupopmarnka 1 BEIYUCINTEIbHAS TEXHHUKA,
09.03.02 — UadopmanmoHHbie ciucTeMbl U TexHomoruu, 13.03.02 —
DIEeKTpOIHEpreTUKa U AeKTporexHuka, 15.03.06 — Mexarponuka u
poboToTexnnka, 20.03.01 — Texaocepnas 6e3omacHocTh, 27.03.01
- Crangaprusanus 1 Mmetposiorus, 27.03.03 — CucteMHBINH aHATH3 1
yIpaBlieHUEe OYHON U 3209HOUN GopM 0O0yUeHUS

M3 [B.T. Bonos, JI.b. duznka. MexaHnka U MOJIEKyJIsIpHas (GU3HKa : TaOopaTOPHBIH Camapa : CamI'YIIC, 100,
Bornos, E.B. MPaKTUKYM JIJIsl CTYICHTOB ClieluanbHocTei: 23.05.06 — 2014 eCTh
Bunsikuna, A.TI. CTpOUTENHCTBO XKENE3HBIX J0POT, MOCTOB M TPAHCHOPTHBIX AIEKTP.
3ybapes, B.A. roHHeneH, 23.05.01 — HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHIECKIE KOS
Muxaiinos, H.A. cpenctia, 23.05.03 — IToaBrKHON cOCTaB XKeJle3HBIX opoT, 23.05.04
Konbuyrun — DKcIuTyaranus xeje3Hbix 1opor, 23.05.05 — Cucremsl

oOecrieueHH st IBU)KEHHS TI0€3/10B U HAaIPaBJICHHUH 1TOJITOTOBKH:
09.03.01 — Mudopmaruka u BerauciaurensHas Texauka, 09.03.02 —
H]opManmoHHble cUcTeMbI U TexHooruy, 13.03.02 —
DIEeKTPOIHEpreTUKa U AeKTporexHuka, 15.03.06 — MexarpoHuka u
[poboToTexnunka, 20.03.01 — Texnocdepnas 6e3onacHocTs, 27.03.01
- Crangaprusanus 1 Mmetposiorus, 27.03.03 — CucteMHBINH aHATH3 1

yIpaBlieHUEe OYHON W 3a09HOU GopM 00yUdeHUs




6.3. IlepevyeHnb pecypcoB HHGOPMATMOHHO-TEJTeKOMMYHUKANMOHHOM ceTH ""MHTepHeT"

HanmeHoBaHme pecypca Ja.aapec
91 —3BC CamI'VIIC, pecypc mocrymneH ¢ mobbix ITK moce https://samgups.bibliotech.ru
perucrpaiuu B 6M0InoTeKe.
92 [ OBC wm3parenscrBa "Jlaup" (Tematmueckuii maxer: Mmxenepro-|http:/e.lanbook.com/
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TpaHcHopTe». JloCTym K TIIONHBIM BEpPCHSAM KHHUT H3IATEIHCTBA
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HAIIeT0 YHHBEPCHUTETA.

95 |- Undopmanmnonnas cucreMa "EquHoe OKHO AOCTYIA K http://window.edu.ru
00pa3oBarebHbIM pecypcam’ IpeaocTaBsieT CBOOOHbIN JOCTYII K
Karajory oopa3oBaTelIbHBIX HHTEPHET-PECYPCOB U
MOJIHOTEKCTOBOM 3JIEKTPOHHOU YU4eOHO-METOMUECKOit OnbanoTeke
JUIst 0011ero ¥ nNpoheccnoHaILHOT0 00pa3oBaHUsL.

7. METOJNYECKHUE YKAZAHUSA U OBYUYAIOIIUXCHA 11O OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

Jucunmnmaa «@u3uKa» B COOTBETCTBHH C YUE€OHBIM IUTaHOM crienrainbHOCTH 23.05.03 m3ydaercs B TeUEHHE TPEX CEMECTPOB
Ha TIEPBOM M BTOPOM Kypcax.

[Iporpammoii mperycMOTPEHBI TEOPETHIECKHE 3aHATHS (JIEKIINH ), TIPAaKTHUECKUE 3aHATHS, TaDopaTOpHbBIE PabOTHL.

Teoperndeckne 3aHATHS IPOBOIITCS B COCTAaBE MOTOKA, a MIPAKTHUYECKHE 3aHATHS, TaOOpaTOpHBIE PabOTHI — B COCTABE TPYIIIIHI
(mosryTpymme!).

[Ipu mpoBeAeHWM 3aHATHH HCIONB3YIOTCA TedaTHbe (Y4eOHWKH, IMOCOOWS, CIPAaBOYHHKH W METOAMYECKHE pa3paboTKH),
JIEMOHCTpAIMOHHbBIe (IUTaKaThl, JabopaTopHoe 000pyHOBaHWE, NMPHUOOPHI) U MYyJIbTUMEAWHBIE (CIaia-QHUIbMBI, Npe3eHTalnOHHBIE
MaTepHabl Ha AIEKTPOHHBIX HOCHTEISX) CPEICTBA O0YUCHHUS.

B xozxe mekumit mpemnogaBaTeNnp M3NaraeT M pa3bACHACT OCHOBHBIC, HaNOOJIee CI0KHBIE MOHATHS TEMBI, a TAK)Ke CBSI3aHHBIEC C
HEll TEOpEeTUYECKUE U TMPAKTHYECKUE MPOOJIEeMBI, JaeT PEKOMEHIAIMM Ha BBIIOJHCHHE CAMOCTOSITENBbHOW paboThl. CopepikaHue U
CTPYKTYpa JIEKIIMOHHOTO MaTepHajia JOJDKHBI ObITh HANpaBJIeHBI Ha (popMUpOBaHHE Y 00yJaroIerocsi COOTBETCTBYIOIINX KOMITETSHIINI
U COOTHOCHUTHCSI C BBIOPAHHBIMU MPEIOIaBaTeNIEeM METOJaMH KOHTPOJIS M OIICHKOM UX YCBOCHMUS.

B xozxe nexmmii 00ydJarommuMcsl peKOMEHIYEeTCS: - BECTH KOHCIIEKTHPOBaHNE ydeOHOTO MaTepHaia; - oOpaaTte BHUIMAaHHE Ha
Kateropuu, (GOPMYJIUPOBKH, PACKPHIBAIOIINE COJICPKAHKUE TE€X WM WHBIX SBICHHUU W IPOIECCOB, HAYYHBIC BHIBOJBI M IPAKTHUCCKUC
PEKOMEHIAIMH 110 UX MPUMEHEHHIO; - 33]1aBaTh MPEIOIaBaTEII0 YTOYHSIONINE BOIPOCHI C IEIbI0 YSICHCHHS TEOPETUICCKUX MTOJIOKEHHIH,
pa3pemIeHus CIopHBIX CUTyannil. B pabounx KoHCIEKTaX jKeJIaTeIbHO OCTABIIATH IOJI, Ha KOTOPHIX BO BHEAYIUTOPHOE BPEMS MOXHO
cenaTh MOMETKH M3 y4eOHO-METOJMYECKOro 00eCHeyeHns sl CaMOCTOSNTENbHONW padoThl 00YYaIOMINXCs, TOTOHSIONIEro MaTepual
MIPOCITyIIAaHHON JIEKIINH, a Takke MMOMETKH, IMOAYEPKHUBAONINE OCOOYI0 BaXHOCTh TeX WJIM HMHBIX TEOPETHUECKHX IMOJIOKEHHH. J{ist
YCIICIIHOTO OBIIAJICHUS KYPCOM HEOO0XOJUMO TOCEIIaTh BCE JICKIMH, TaK KaK TeMaTHUCCKUI MaTepuall B3aUMOCBsI3aH Mex1y coboi. B
CIIy4asX TPOITyCKa 3aHATHS CTYACHTY HEOOXOIMMO CaMOCTOATENFHO HM3YYHTh MAaTE€pHal M OTBETHTh Ha KOHTPOJBHBIE BOIMPOCHI IO
MIPOMYIIEHHON TeMe BO BpeMsI HHAWBUIYAIBHBIX KOHCYIBTAIINH.

[IpakTHyeckne 3aHATHS BKIOYAIOT CAMOCTOSITCIBHYIO MPOPAa0OTKY TEOPETHUECKOTO MAaTepHaia W H3YYCHHUE METOAUKU
pemeHns THNWYHBIX 3amad. HekoTopble 3amadm coaepkaT 3JIeMEHTHl HayYHBIX HCCIIEIOBAaHHUM, KOTOpbIE MOTYT NOTpeboBaTh
yriryGIIEHHOH caMOCTOSTENHHOM NPOPabOTKH TEOPETHYECKOTO MaTepualla.

JlabopaTopubie pabOTHI HampaBICHB HA 3aKpEIUICHHE TEOPETHYEeCKOTO MaTeprasa M BBHIPAOOTKH HABBHIKOB IIPOBEIACHUS
SKCIEPUMEHTANBHBIX HAYYHBIX HCCIICAOBAHUH PAa3MYHBIX TEIUIOTEXHUICCKUX SIBICHUNA M OIEHKH TOTPEITHOCTEH W3MEpeHHil, a TakxKe
HABBIKOB pa0OTHI C COBPEMEHHOI HAyYHO-MCCIIEIOBATEILCKOM armapaTypoii.

[Ipu opraHuzanuy BHEAYIUTOPHOM CaMOCTOSTENILHON pabOThl IO JAHHOW IUCIMIUIMHE IPENOaBaTeI0 PEKOMEHIYETCS
UCIIONIb30BaTh ClEAYyIoNHe ee (POPMBbI:

- pelIeHne CTYACHTOM CaMOCTOSTEIbHBIX 3a7ad OOBIYHOM CII0KHOCTH, HAIIPaBJICHHBIX HA 3aKpeIUICHHE 3HAHUH U YMEHHIA;

- BBHINOJIHCHUE WHIUBUAYAIBHBIX 3aJIaHHUI TOBBIIICHHON CIOXKHOCTH, HAIIPABJICHHBIX HAa Pa3BUTHE Y O0YYAIOIIUXCS HAYYHOTO
MBIIUICHUS] 1 MTHAIUATHBEIL.

JloTrycKOM K UTOTOBOMY KOHTPOJIIO B BHZE 9K3aMEHA WM 3a4eTa SBIISICTCS BBHIITOJHEHHUE W 3aIUTa BCEX JJA00OPaTOPHBIX PadoT,
MPEyCMOTPEHHBIX I1.4; PEIICHUE UHIUBUIYATbHBIX 33 JaHHH.

[MoxroToBka K 3K3aMeHY H 3a4eTy IPEaoaraer:

- M3YYCHUE OCHOBHOU U JIOMIOJHUTEIBHOM JTUTEPATYPhI, KOHCIICKTOB JICKIIHH;

- peleHre THIIOBBIX 3a/1a4;

- y4acTHe B IPOBOJMMBIX KOHTPOJIBHBIX OIPOCAx;

- TECTHPOBaHUE IO TEMaM;

- peIIeHreM CaMOCTOSTEIHHBIX KOHTPOJIBHBIX padoT;

- y4acTHe B pa3dopax KOHKPETHBIX CHTYalUH.

8. THOOPMAIIMOHHBIE TEXHOJIOI'UH, UCITOJIB3YEMBIE ITPU OCYINECTBJIEHNU OBPA30BATEJIBHOT' O
IHNPOLECCA IO JUCHUIIVIMHE (MO YJIIO)

Pa3menienre yueOHBIX MaTepralioB B pasfene «Pusuka» cucteMbl 00ydeHns Moodle: http://do.samgups.ru/moodle/

8.1 [lepevyeHb NPOrpaMMHOro odecredyeHusi 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

8.1.1 |I/ICHOHLSOBaHI/Ie CHeLUaIM3UPOBAHHOTO IIPOrPaMMHOT0 oOecrieueHre JTaHHOW IPOrpaMMOi He TIpeJlyCMaTpHUBaeTCs

9. OITIUCAHHUE MATEPUAJIBHO-TEXHUYECKOMU BA3bI, HEOBXO/JUMOMU JJI1 OCYHIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCHUIIVIMHE (MOJYJIIO)

Jlekunonnas ayautopust (100 u Gonee 1MocafoyHBIX MECT) WM ayIUTOPUM AJIsL MIPOBEJCHHUS NMPAKTHUECKUX U JIAOOpATOPHBIX




3aHATHH (25 1 6oyee MOCaTOYHBIX MeCT) 000pyIOBaHHBIE yueOHON MeOeIpi0; HEOTPAHUMICHHBIA JOCTYII K DJIEKTPOHHO-ONOINOTETHBIM
cucteMaMm (uepe3 pecypcbl Oubnmorekn CamI'YIIC), x anexTpoHHOH WH(OpMaNMOHHO-00pa3oBarenbHON cpege moodle m K
nH()OPMAINOHHO-TEIEKOMMYHHUKAMOHHOH ceTH «MIHTepHET» B paMKaxX caMOCTOSTENbHON paboTh 00ydaromerocs.

JlekumoHHbIe, MPaKTHYECKUe U JabopaTopHbIe pabOThl POBOIATCS B COOTBETCTBUM C paclucaHueM 3aHsaTHil. JlabopaTopHbie
paboThI MpoBoIATCS B TabopaTopusixkadenpsl « EcTecTBeHHBIC HAYKI»:

JlabopaTopuss MEXaHHKH, BKIIIOUAroInas: OOk 3nekTpoHHbld ®M1/1, mammnra Ateyna ®M11, mastauk Makcemna OM12,
yHuBepcanbHBIH MasTHIK DM 13, mastark O6epbeka @M 14, moayns FOuTa 1 Momyns cisura @M 19, coynapenne mapo OM17;

Jlabopatopusi ayeKTpuyYecTBa WM MarHeTu3Mma, BKiroyaromas: creHipl TKO anektpuuecTBa W MarHetusma, B TOM 4YHCIIE
ocummiorpagsr C1-94, reHepaTopsl CHTHaJOB HU3KOYacTOTHBIE ['3-118, MCTOYHMKM THTaHWSA, Mara3wHBl COIIPOTHBICHUH, HabOp
Moxyeit OI13;

JlaGopaTopus ONTHKHM, BKIIOYAOIAsS KOMIUIEKT onTHdeckoro obopynoBanus PMC, B Tom uucie: 6a3bl ONTHYECKOU CKAaMbH,
MIOTYIPOBOJHUKOBBIE JIa3ephl C IOCTHPOBOYHBIM MOJIYyJeM, (OTONPHEMHHMKH, HAaOOp JHMH3, SKpaHbl C MAacIITa0HOM CETKOMH;
aBToTpancopmarop ognodasusiit JJATP-2,5; komruiekT domii.




