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1. IVTAHUPYEMBIE PE3YJIbTATBI OBYUEHHWS IO AMCHUAIIVIMHE (MOAYJI10), COOTHECEHHBIE C
INJIAHUPYEMBIMH PE3YJIBTATAMUN OCBOEHMS OBPA3OBATEJIBHOU ITPOTI'PAMMBI

1.1. Hesu ocBOEHHUS TUCHUTIIAHBI (MOTYJIs1)

Co3znanne y 00yJaromuxcss OCHOB IIUPOKON TEOPETHUECKOW MOATOTOBKH B OONACTH (DM3WKH, TIO3BOJIAIONICH OyIyIIMM CIEIHAIACTaM
OpPHEHTHPOBATHCS B MMOTOKE HAYYHOIN TEXHUYECKOW MHPOPMAIMU U 00ECIIeUnBAIONIEH UM BO3MOXHOCTh HUCIIOJIB30BAHHS PAa3HOOOPa3HbIX
(hU3MUECKUX MPUHIIMIIOB B TEX 00JACTSIX TEXHUKH, B KOTOPHIX OHU CIICIIUATU3UPYIOTCSL.
DopMUpOBaHKE Y OOYYArONIMXCSI HAYYHOTO MBIIUICHUS, MPABUIBHOTO MOHHUMAHHS TPAHUI NPUMEHHUMOCTH Pa3JIMYHBIX (DUIUUECKHUX
MOHATHI, 3aKOHOB, TCOPUN M YMEHHUS OLCHUBATH CTEIICHb TOCTOBEPHOCTH PE3yJbTATOB, MOJIYYCHHBIX C MOMOINBIO IKCIEPUMEHTATBHBIX

VITH MAaTEMAaTHIECKIX METOAOB HCCIIEIOBAHMS.

VYcBoeHNE OCHOBHBIX (DM3HMUECKHX SIBICHUH M 3aKOHOB KIIACCHYECKOH M KBAHTOBOH (PM3HMKH, METOZOB (PU3NIECKOTO MBIIUICHNUS.

BeipaboTka y 0Oydaromuxcsl IIPUEMOB WM HAaBBIKOB PEIICHWS KOHKPETHBIX 3a7ad M3 DPa3HBIX 001acTel (M3WKH, ITOMOTAIOIINX
00yJaromuMcs B JaJIbHEHIIEM peniaTh NpoecCHOHaNbHbIE 3a1auH.

O3HaKOMIICHHE 00YYaIOIUXCs C COBPEMEHHOM HAayYHOW anmapaTypoi U BEIPaOOTKa y 00ydJaroIMXCsl HAYaIbHBIX HABBIKOB IIPOBEICHUS
PKCIIEpUMEHTABHBIX HCCIICIOBAHUN PAa3IMYHBIX (PU3NUECKHUX SBJICHUI U OLIEHKH MOTPEITHOCTH U3MEPEHHH.

1.2 Komnerennun ody4aromerocs, ppopMupyemMbie B pe3y/ibTaTe 0CBOCHHUS JUCHHUILIUHBI (MOXYJIsl)

OIIK-1: cnoco0HOCTBIO NPUMEHATDb METOABI MATEMATUICCKOI'0 aHAJIU3a U MOACJIUPOBAHUA, TCOPETHIECCKOIO N

IKCIIEPUMEHTAJIBHOI'0 HCCJICI0OBAHUSA

3HaTh:
Yposens 1 OCHOBHBIC 3aKOHBI (DH3MKH M UX MAaTEMAaTHYCCKYIO (POPMYIUPOBKY OCHOBHBIX 3aKOHOB (DU3UKH, POJIb MATEMAaTHUCCKUX
(6a3oBbIii) MoJieleit B PU3HKe, POIb IKCIIEPHUMEHTAIBFHOTO HCCIICIOBAHUS B (PI3HKE
Yposens 2 OCHOBHEBIC 3aKOHBI (DM3UKH U UX MATEMaTHIECKYIO POPMYIHPOBKY OCHOBHBIX 3aKOHOB (PU3UKH, POJIH MATEMAaTHICCKIX
(mpoaBUHYTHIN) |Moneneii B (u3MKe, pOJib IKCICPUMEHTAILHOTO HCCICAOBaHHS B (U3UKE, POJIb MATCMAaTHKUB MOJCITUPOBAHUS
(hM3MYeCKUX SIBIICHUH, OCHOBHBIC METOABI H3MEPECHUS (PU3NICCKUX BETHUNH, 3TATOHBI (PH3UUECKUX BEITHINH
Yposens 3 OCHOBHEBIC 3aKOHBI (DH3UKH U X MATEMaTHIECKYIO POPMYIHPOBKY OCHOBHBIX 3aKOHOB (PHU3UKH, POJIH MATEMATHICCKIX
(BBICOKMIA) Mojmeneii B (u3MKe, pOJib IKCIEPUMEHTAILHOIO HCCIACIOBaHUS B (DU3MKE, OCHOBHBIC MATEMATHUCCKHUE METOJIBI
MOJICITIUPOBAaHMUA (PH3MUSCKUX SBIICHHUH, OCHOBHBIC METOMABI M3MEpPEHHS (PU3NUECKUX BEITUYWH, 3TATOHBI (PU3MICCKUX
BEJIMYHMH, OCHOBHBIC METO/IbI SKCIIEPUMEHTAIBHBIX UCCICIOBAHUN B (PU3HKE.
YMmers:
Yposens 1 HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI (M3UKH [UIS MOJMCIMPOBAHUS OCHOBHBIX (DU3UYCCKUX SIBICHHMA, IPOBOIUTH
(6a3oBbIii) U3MepeHus PH3UIECKUX BEIUIHH
Yposens 2 (hopMHpOBaTh U AaHATTU3UPOBATH MOJIETH (PU3NUECKUX SBJICHHUMA C MCIOJB30BAHUEM OCHOBHBIX (PM3UYECKUX 3aKOHOB U
(MpOABMHYTHII) |[MAaTEMAaTHYECKUX METOIOB, IPOBOIUTE SKCIICPUMEHTAIBHBIC H3MEPEHHST (PU3NMICCKUX BEIWIHH, TPOBOIUTH 00PabOTKY
pe3yabTaToOB (HU3HUYCCKUX H3MEPCHUI
Yposens 3 (hopMHUpPOBATh ¥ aHATTU3UPOBATH MOJETH (HU3NIECKHUX SBICHUH C UCIIOJNB30BAHHEM OCHOBHBIX (PH3MUYECKUX 3aKOHOB H
(BBICOKMIA) MaTeMaTHYECKUX METOJOB, MPOBOJUTH TEOPETUUECKOE MCCIEOBAHUE 3TUX MOJENEH M MOMydaTh WX MpeAcKa3aHus,
MIPOBOUTE SKCIICPUMEHTANBHBIC U3MEPEHUS (PH3MUSCKUX BEIWYHH, IIPOBOAUTE 00paOOTKY pPe3yiIbTaTOB (HYU3MIECCKHIX
HU3MEPEHUH, OCYIIECTBIATh 0000MICHNE SKCIIEPUMEHTAIBHBIX PE3yIbTaTOB
Baanernb:
Yposens 1 MaTeMaTHYECKUMH METOJIaMH PEIICHUS OCHOBHBIX (PM3MUYECKMX 3ajad W MeToAaMH (PH3HYECKOTO HSKCICPUMEHTA
(0a3oBblii) UCTIONB3YEMBIX MpHU (U3UYECKUX HCCIICAOBAHHUIX SBICHHNH M MPOIECCOB, ONPEACIIAIONINX TMPUHIIUIBI PAOOTHI
Pa3IUYHBIX TEXHUIECKUX YCTPOUCTB
YpoBens 2 MaTeMaTHYECKUMH METOJAMH pEIICHHs IIHPOKOTO Kiacca (HU3MYSCKHUX 3afad M MeToJaMH (YU3MIECKOTO
(MPOABUHYTHII) |IKCIIEPHUMEHTA UCIOJIB3YEMbIX MPH (HU3NUCCKUX HCCICIOBAHHSIX SBJICHUN U MPOIECCOB, ONMPEACIIAIONINX MTPUHIUIIBI
pabOoTHI pa3IMYHBIX TEXHHYECKIX YCTPOHCTB
Yposens 3 METOJIaMd MAaTeMaTHYeCKUMHU METOJIaMU pEIICHHS OCHOBHBIX (U3WYECKUX 3a7ad M MeToJaMu (PU3UUIECKOTO
(BBICOKMIA) JKCIEPUMEHTA UCIIONIb3YEMBIX TIPU (PH3UUECKUX UCCIICTOBAHUAX PA3IHMYHBIX SBJICHHUN U MPOIECCOB

OIIK-2: cnoco0HOCTHI0 HCMOIb30BATH 3HAHMS 0 COBPEMEHHOH (PM3MYecKoii KapTHHE MUPa U 3BoJIoNNHN Beeennoi,
NMPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHUH BeleCTBA A1 IOHHMAHNS OKPY:KAI0LIEero MHPa U sIBJICHUI

MPHPOLI
3HaTh:
Ypogens 1 OCHOBHBIE (pH3WYECKIE SBICHUS U 3aKOHBI, OCHOBHBIE €IMHHIIBI H3MEPEHUS PU3NIECKUX BEITMUNH, (yHIaMEHTAIbHBIC
(0a30BbIil) MOHSTHUS M TEOPHH KITACCHYECKOH M COBPEMEHHOW (DM3UKH
YpoBeHb 2 |OCHOBHBIE METO/IbI H3MEPEHHS (PU3HMUECKUX BEITUUHMH, 3TAIOHBI (PU3MIECKUX BEIMYHMH, B3aUMOCBSI3b OCHOBHBIX
(MpoABMHYTHIN) |DU3NIECKHUX MOHATHI KIIACCHYECKON M COBPEMEHHOW (HU3NKU




Yposens 3 OCHOBHEBIE (pH3WYECKIE 3aKOHBI, (PH3UUIECKIE BEIMINHBI 1 KOHCTAHTHI, UX ONpeaesIeHNe, CMBICI M SAHHUIBI UX
(BbICOKMIA) n3MepeHni, pyHaamMenTaapbHble (GU3MIECKHE TIOHATHS U TEOPUH KIIACCUIECKOW U COBpEMEHHON (hU3HKHU
Ymers:
Yposens 1 WCIIONIb30BaTh 3HAHHWA O COBPEMEHHOW (HM3MUYECKOW KapTHHE MHUpa W JBOJIONUU BceneHHOW, MpOCTPaHCTBEHHO-
(0a30BbIii) BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIECTBA AN MOHMMAHUS OKPYXKAIOIIEro MHUpa U SBIEHUM NPHUPOJIBL,
TIPUMEHATH (PU3UIECKUE 3aKOHBI IS PEIICHUS MPAKTHUECKUX 3a/1ad, UCTIONb30BaTh OCHOBHBIE (DM3MUECKUE 3aKOHBI U
(yHnaMeHTaIbHbIE TOHATHS B IPO(eCCHOHANBHOM AeSTeTbHOCTH
Yposens 2 UCIIOJNIb30BaTh 3HAHMS O COBPEMEHHOW (M3MYECKOIl KapTHHE MHUpa M JIBOJIOLUH BcelneHHOH, MpoCTpaHCTBEHHO-
(MpoABMHYTHII) |BpeMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHHWH BEIIESCTBA ISl TOHMMAHHUSA OKPYKAIOMIET0 MHUpPa W SBICHUH NPHPOJIBL,
TMPUMEHSTH (PU3UKO-MaTeMaTHIeCKHe METOIBI ISl aHAJIM3a M PEeIICHIS IPaKTHYECKIX 3aad, HCIIOIh30BaTh OCHOBHBIE
(usnyeckre 3aKOHbBI U (PyHIaMEHTaJIbHBIC TIOHATHUS B IPO(ECCHOHATBHOM eI TeTbHOCTH
Yposens 3 WCIIONB30BaTh 3HAHHUA O COBPEMECHHOW ()M3WYECKOH KapTWHE MHpa ¥ SBOJIONWNH BcelleHHOH, NMpOoCTpaHCTBEHHO-
(BbICOKHMI)  [BpEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHHM BEIIEeCTBA AJSl MOHHUMAHUS OKPYXKAIOIIEro MHUpa U SIBIEHUM NPHUPOJHI,
NPUMEHATH (U3UKO-MaTeMaTHYECKUE METOABI JUISl CO3/IaHHMsS HOBBIX CPEACTB HM3MEPEHHs, METOJOB H3MEpEHUs U
METOAMK M3MEPEHUH, pa3padaTeIBaTh W MpeaiaraTh IDIaH MPOBEACHUS (PU3MUECKOTO MCCIeIOBaHUA, (POPMYITHPOBATh
BBIBOJIbI, OLICHUBATh COOTBETCTBHUE BBIBOJIOB MOJIYYEHHBIM JIJaHHBIM, OLICHUBATh HAYYHYIO M MPUKIAJHYIO 3HAUUMOCTh
CBOEH pa3paboTKu
Baagers:
Yposens 1 METOAaMH (PH3UKO-MATEeMAaTHIECKOTO ONMCAHNS OCHOBHBIX (DM3MUECKUX SBICHUH H MPOIECCOB, OTIPEIEIIIOIIX
(0a30BBbIii) HNPUHLMUIBI Pa0OTHI Pa3INYHBIX TEXHUYECKHX YCTPOHCTB
Ypogens 2 MeTolaMH (M3MKO-MaTeMaTH4eCKOTro OMMUCAHMUS ITMPOKOTO Kiacca GU3MYECKUX SIBICHUH M TIPOLECCOB,
(MIpOABMHYTHIIT) |OTIPEIEITIONINX IPUHIAIIBI PAOOTHI PA3TUIHBIX TEXHIIECKUX YCTPOUCTB
Yposens 3 MeTOAaMHt (PH3UKO-MATEeMAaTHIECKOTO OIMCAHHS U MOJACIHPOBAHUS IUPOKOTO KiIacca PI3NUECKUX SBICHUH H
(BBICOKMIA) MPOIIECCOB, OMPEICIIIONINX PUHIIAITBI PA0OTHI PA3TUUHBIX TEXHUYESCKUX YCTPOUCTB

OIIK-3: cnocodHOCTHIO HpHOﬁpeTaT]) HOBBIC MATEMATUYCCKHNE U €CTECTBEHHOHAYYHbIC 3BHAHUA, UCITOJIL3YH COBPEMECHHBIC

o0pa3oBaTe/ibHbIe U HHPOPMALMOHHbIE TEXHOJIOT MU

3HaTh:
Yposens 1 OCHOBHbIC (DU3NUECKHE SIBJICHNS W 3aKOHBI, OCHOBHBIC CIMHUIIBI H3MEPEHNS (PU3NIECKUX BEININH, GyHAaMEHTAIbHbIE
(6a30BbIii) MOHSTHUS ¥ TEOPHH KIIACCHYECKOW 1 COBPEMEHHOW (H3HKH
YpoBeHb 2 |OCHOBHBIE METO/IBI I3MEPEHUSI (PU3NUECKUX BEJINYNH, 3TATOHBI (PM3HMUECKHUX BEIIMUUH, B3aHMOCBA3b OCHOBHBIX
(MpoaBUHYTHIH) (QU3HUECKUX MOHATHH KIIACCHYECKOW M COBPEMEHHOM (pr3nku
YpoBenb 3  |0CHOBHBIC (PM3MUYECKUE 3aKOHBI, (PU3MUESCKUE BEIUYMHBI U KOHCTAHTHI, UX OIpeIelICHHE, CMBICI U €TUHHULIBI HX
(BBICOKMIA) U3MepeHuil, GyHIaMeHTaJIbHbIe (U3UIECKUE MOHITHS U TEOPUH KIaCCHYECKOH U COBPEMEHHOW (hH3HKH
Ymersn:
Ypogens 1 MIPUMEHSTh (PU3UUECKUE 3aKOHBI TSl PeIIeHHs MPaKTHYEeCKUX 3a7ad, UCII0Ib30BaTh OCHOBHBIC (PU3MYECKHe 3aKOHBI U
(0a30BbIil) (yHmaMeHTadbHbIE TOHATHA B NPO(ECCHOHAIBLHOM JEATENBHOCTH, IPHOOpETaTh HOBBIE MaTeMaTHYeCKHe ¢
€CTEeCTBEHHOHAay4YHbIC 3HAHUS, UCIIOJIb3Ysl COBPEMEHHbIE 00pa3oBaTelibHbIe M HHPOPMAIMOHHBIE TEXHOJIOTHH
YpoBeHb 2 |IpUMEHSTH (HU3UKO-MATEMaTHIECKHE METO/IBI [UISl aHAIN3a M PELICHUs MPAKTHUECKHX 3a/1a4, NCIOIb30BaTh OCHOBHBIE
(nponBUHYTHIN) [bu3nueckre 3aKkoHBI U (QyHIAMEHTaJbHBIE TOHATHS B IMPO(PECCHOHANBHON JEsTEIbHOCTH, MPUOOPETaTh HOBBIC
MaTeMaTHYeCKHe W €CTECTBEHHOHAYYHBIC 3HAHMS, HCIIOJIB3YsS COBPEMEHHbIE 00pa3oBaTelbHbIE W MH(POPMAIIMOHHBIC
TEXHOJIOTHH
YpoBenb 3  |IpUMeHSTh (HU3MKO-MAaTEMAaTHYECKHE METOJbI JJIS CO3[aHUSI HOBBIX CPEICTB HM3MEPEHHUsS, METOJOB HM3MEPEHUS U
(BBICOKHMI)  |METOIOMK M3MEpEeHHui, pa3padaTeiBaTh W MpelaraTh IUIaH MPOBENCHUS (HU3MIECKOr0 MCCIeA0BaHus, (HOPMYIUPOBATH
BBIBOJIBI, OLIEHUBATH COOTBETCTBHE BBIBOJIOB MOJIYYEHHBIM JIAHHBIM, OICHUBATh HAYYHYIO M MPUKIATHYIO0 3HAUUMOCTh
cBoeil pa3paboTku, MproOpeTaTh HOBBIE MATEMAaTHYECKHE M €CTECTBEHHOHAYYHBIC 3HAHUS, HUCIIOJIb3Ys COBPEMECHHBIE
obpazoBaTenbHbIE M HHPOPMAMOHHbBIE TEXHOJIOTHA
Baapers:
Yposens 1 MeToJlaMH (PM3MKO-MaTEMaTHUECKOT0 OIMCAHUS OCHOBHBIX (DU3NUECKHX SBJIEHHUH U MIPOLIECCOB, ONPEAEISIONINX
(0a30BbIil) NPUHIMUIIBI PA0OTHI Pa3INYHBIX TEXHUYECKHX YCTPOHCTB
YpoBenb 2 [MeTomamu HM3NKO-MAaTEMATHIECKOTO OMICAHUS ITUPOKOTO Ki1acca (PU3MIECKUX SIBICHHUI 1 IPOIIECCOB,
(MPOABUHYTHIN) (ONpeessFONMX MPUHINIBI pabOThl PA3INYHBIX TEXHUYECKUX YCTPOHCTB
YpoBenb 3  |MeTonaMu (PU3NKO-MATEMATHYECKOTO ONMUCAHMS U MOJICITMPOBAHHS IIUPOKOTO Kiacca (PU3NUECKUX SBICHUH U
(BBICOKMIT) MIPOIIECCOB, OTIPEIEIAIONINX PUHIUITEI PA0OTHI PA3TNIHBIX TEXHHIECKUX YCTPOUCTB

1.3. Pe3yabTaThl 00y4eHus 10 AUCHUILIMHE (MOAYJII0)

B pe3yabraTe 0CBOeHMA JUCHUILIMHBI 00YYAIOIMIiCS 10JI5KEH

3HaThb:




(u3nYecKre OCHOBBI MEXaHMKH, DJICKTPUYECTBA M MarHeTH3Ma, (GM3HMKH KOJIeOaHWH M BOJH, KBAHTOBOW (DU3MKH, DIEKTPOANHAMHKH,
CTAaTHYECKOH (PU3UKH M TEPMOAMHAMHUKH, AaTOMHON U SAEpHOI (HU3MKY; (yHIaMEHTAJIbHbIC IIOHATHS, 3aKOHBI H TEOPUH KJIACCHYECKON U
COBpPEMEHHOU (QU3NKH

YMerh:

HCII0JIB30BATh OCHOBHBLIC 3aKOHBI €CTCCTBCHHOHAYYHBIX IWCHUIUIMH B HpO(i)CCCI/IOHaHBHOf/'I ACATCIIBHOCTHU,; IIPUMCHATH CbI/I3I/I‘ICCKI/Ie
3aKOHBI JJId PCHICHUSA MPAKTUYCCKUX 3a/]a4, MIPOBOANUTH U3BMCPCHUS, 06pa6aTI>IBaTL 1 MPCACTABJIATL PE3YJIbTAThI

Baanernb:

METOJaMH MaTEMAaTHYCCKOTO OMUCAHUS (PU3UUCCKUX ABJICHUHN M MPOIIECCOB, OMPEICIISIONUX TPUHIIUITEI PA0OTHI PA3IMYHBIX TEXHHYCCKIX
YCTpOUCTB

2. MECTO JUCHUTIJIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

}Jl/lClIIl/fl(;il/leI HauMenoBaHue THCHUILIMHBI Koﬂzzﬁﬁgxiﬁie;blx
2.1 OcBanBaeMasi JUCHHUILIMHA
B1.B.10 |(1)n3nKa |om<-1; OIIK-2; OIIK-3
2.2 IlpeamecTByromme JMCHUIINHBI
| 2.3 OcBauBaeMble NapajijiejbHO JUCUMIJINHBI |
b1..07 HNudopmaruka OIIK-3; OIIK-4; OIIK-5; OITK-10
b1.b.13 Xumus OIIK-2; OIIK-3
B1.b.11 Maremaruka OIIK-1; OIIK-3; I1K-4; I1K-25
2.4 Iocaenyomme TUCHUNTAHBI
b1.B.02 MatemaTnueckue MoIeH 00BEKTOB H IIPOIECCOB OIIK-1; ITIK-4; T1IK-22; T1K-23; IIK-
25

3. OFBEM JMCHUIIVIMHBI MOAYJIs) B 3BAYETHBIX EJMHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIJIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOINUXCS C
MPENOJABATEJIEM (IIO BUJIAM YUEBHBIX 3AHSATHI) U HA CAMOCTOSITEJIbHY IO PABOTY OBYYAIOIIMXCS

3.1 O0beM TMCHUNIUHBI (MOYJIsA) | 103ET

3.2 PacnpenesneHune akajeMHM4eCKHX YacOB 0 ceMecTpaM (a5 oo)/kypcam( ans 3¢0) U BHAAM y4eOHbIX 3aHATHI

Ne cemectpa (14151 0¢o) / kypea (1 3¢o)
Bup 3ansaTuid 1 2 3 4 5 6 Hroro
p PILJ yi PIIJ p PIIJ p PIIJ yi PIIJ yi PILJ Y1 PIIJ
KontakTHas pa6ora:| 295 | 29,5 | 8,65 8,65 38,15 | 38,15
Jlexyuu 8 8 4 4 12 12
Jlabopamopnvle 8 8 8 8
Ipakxmuueckue 8 8 4 4 12 12
Koucyrnomayuu 55 55 0,65 0,65 6,15 6,15
Hno.paboma
Kontpoasn 8,6 8,6 3,75 | 3,75 12,351 12,35
Cam.paboTa 249,9 [ 2499 [ 59,6 | 59,6 309,5 | 309,5
UTOI'O 288 288 72 72 360 360
3.3. ®opMBbI KOHTPOJISI H BH/IbI CAMOCTOSITEJbHOM PadoThl 00y4alouerocs
®opmMa KOHTPOJISA Cemectp HopMbl BpeMeHH Ha caMOCTOSATEIbHYIO pa6oTy 06y4alonierocs
(odpo)/ Buj paboThl HopMmbl BpeMeHH, dac
Kype(3¢o) IToxroroBka K JeKIUSIM 0,5 yaca Ha 1 yac ayTUTOPHBIX 3aHITHI
JK3aMeH 11 ITonroToBka Kk mpakTH4YeCKUM/ 1 yac Ha 1 9ac ayAUTOPHBIX 3aHATHH
71a00pAaTOPHBIM 3aHATHIM
3auer 2 IToaroToBKa K 3a4eTy 9 gacoB (0¢0)
Kypcosoii npoexr BrlnonHenne KypcoBoro nmpoekra 72 gaca
KypcoBasi padora BrimonHeHne KypcoBoit paboTs 36 yacos
KonrpoabHast 112 BeimonHenne KOHTPOIbHON paboThI 9 yacoB
padora
PI'P Brinonnenue PI'P 18 yacos
Pedepat/acce Brmonaenne pedepara/scce 9 yacoB




4. COJEP KAHUE JUCHOUITJIMHBI (MOAYJISI), CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM)

C YKA3ZAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHWYECKHUX YACOB U BUJTOB

YUEBHBIX 3AHATHAN

Kon
3aHATHSA

HaunmeHoBaHue pa3jieJioB U TEM

Bun
3aHATHA

Cemectp
/ kype

K-Bo
aK.4YaCOB

KoMmnerennnn

JIureparypa

Yacel B
HHTEPAKTUBHOM

hopme

K-Bo
AK.4aCOB

dopma
3aHATHSA

Paznen 1. IPEJMET U
METOJIbl ®PU3NKN

11

®u3nka Kak Hayka. MeTtonbl
(hM3MIECKOTO HCCIIEIOBAHUS: OIIBIT,
TUIIOTE3a, YKCIIEPIMEHT, TEOPHSL.
[onsTne Qu3muecKux Moaenei.
Baxneiimie »Tarsl HCTOpUN GUIUKH.
Ponp ¢pusuku B pa3BuTHH
UBIIIN3AINH. B3anMocBs3b Gpru3ukn
U IpYTuX 00JacTell HAyKH U
TexHuku. KommbrotepHoe
MOJIETUPOBAHUE B COBPEMEHHOMN
¢usuke. OOIIas CTPYKTypa U 331a41
Kypca o0mei ¢pusuku. Ponb
nu3Mepenus B ¢pusuke. EquHuULbD
U3MEPEHUS U CHCTEMBI €INHUII.
OcHoBHble equaunbl CU.

Cp.

10

OIIK-1, OIK-2,
OIIK-3

J1.1J11.5
J1.6J12.1
J12.6

Pazgen 2. KHHEMATHKA
MATEPUAJLHOU TOUKH

2.1

[onsTHE CHCTEMEBI OTCUETA.
Mopenu MatepuanbHON TOUKU U
TBepnoro Tena. BekropHoe u
KOOPAWHATHOE OTIMCaHWE IBIKCHUS
MaTtepuaabHOU Touku. [TpoiineHHbIi
IIyTh U nepeMelenue. Paguyc-
BekTop. CpeiHaAsa CKOPOCTh U CpeHee
yckopeHue. MrHoBeHHasi CKOpOCTh U
MT'HOBEHHOE YCKOPEHHE.
TaHreHuuaabHOE M HOPMaJIbHOE
YCKOPEHHSI MaTepPHaIbHOI TOUKH.

Jlek.

OIIK-1, OIIK-2,
OIIK-3

JI1.1 JI1.5
J1.6 JI2.1
J12.6

2.2

BpamarensHoe aBuxeHnE
MarepuagbHOl Touku. BekTopsl yria
MIOBOPOTA, YIJIOBOM CKOPOCTU U
YIJI0BOro yecKopeHusi. CBs3b MEXAY
YIJIOBBIMU U JINHEHHBIMU
BEJIMYMHAMU.

Cp.

12

OIIK-1, OTK-2,
OI1K-3

JI1.1J11.5
J1.6 J12.1
J12.6

2.3

Kunemarnka MarepuagbHON TOUKH.

Ip.

OIIK-1, OIIK-2,
OIIK-3

J1.1J11.4
JI1.5 JI1.6
J2.1 J12.2
2.3 J12.4
JI12.5J12.6

Pa3znen 3.0CHOBbBI JUHAMHUKHN
MNOCTYHATEJIBHOI'O
JABWXEHUS TEJIA

3.1

TloctynaTensHOe U BpalaTeabHOE
nBrokeHus Tena. [lepBbiid 3aKoH
Hrrorona. Ilonsarue maccel Tema.
Bropoii 3axon HriotoHa. [lonsitue
cuibl. Coxxenne cvit. Tpetuit 3akoH
Hrrotona. Cuna rpaButanuu, cuia
TSDKSCTH M BEC.

Jlek.

OIIK-1, OITK-2,
OIK-3

J1.1J11.5
JI1.6 J12.1
JI12.6

3.2

VYnpyrue cunbl. Cuisl TpeHus. 3aKOH
BCEMHPHOIO TSAroTeHus. J[BUKEeHHE B
HOJI€ TATOTEHUSI 3EMIIH.
Kocmuueckue ckopocTu. 3aKOHBI
Kenuepa.

Cp.

10

OIIK-1, OIIK-2,
OIIK-3

JI1.1 JI1.5
J1.6 J12.1
J12.6

3.2

I[I/IHaMI/IKa NOCTYNAaTCJILHOT'O

Ip.

OIIK-1, OIIK-2,

JI1.1 JI11.4




JBMIKCHUA TCIA.

OIIK-3

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

Paznen 4. 3SAKOHBI
COXPAHEHMUSI B MEXAHUKE

41

Mexannueckasi cucTeMa. 3akoH
MU3MEHEHUS UMITYJIbCA MEXAaHUYECKOM
CUCTEMBI. 3aKOH COXPaHCHHS
UMITyJIbca. 3aKOH JBIDKCHUS IIEHTPA
Macc. PeakTUBHOE IBHKEHHE.
JIBr>KeHUe Tell ¢ epeMeHHOI
Maccoil. YpaBHeHue Meepckoro.
Dopmyiia 1{uoakoBcKoro.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

JI1.1 JI1.5
J1.6 J12.1
J12.6

4.2

Kunetnueckas sneprus. Pabora
CUIIBl. 3aKOH U3MEHEHUS
KUHETHYECKON HEPTHUH.
KoncepBatuBHBIE U
HEKOHCEPBAaTHBHBIC CHIIBI.
[NorennuanpHas sHEPTUs. 3aKOH
COXPaHEHMs SHEPTHH B MEXaHHUKE.

Jlek.

OIIK-1, OIK-2,
OIIK-3

JI1.1 JI1.5
J1.6 J12.1
JI2.6

4.3

Yupyroe u HeyIIpyroe coyaapeHusi.
HenTpansHeiii ynap. AGCOTIOTHO
HEYIpyTuil yaap. AGCOIIOTHO

yOpyruu ynap.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

JI1.1 JI1.5
J1.6 J12.1
J12.6

4.3

W3yueHne 3aK0HOB
MOCTYTATEILHOTO JIBMKEHHS C
TIOMOIIBIO MAIINHBI ATBY/Ia.

W3yueHne TMHAMHKH
BpaliaTCJIbHOI'O ABUKCHUA C
moMoInkk0 MastHuka Ooepoeka.

JIa0.

OIIK-1, OIIK-2,
OIIK-3

JI1.1 JI1.5
J1.6 J12.1
JI2.6 M3

MasitHuk MakcBesuta. Onpenenenue
MOMEHTa HHEPIUH TN U IPOBEpKa
3aKOHA COXPAaHEHHS YHEPTHU.

IIpoBepka 3aKOHOB COXpaHCHHS
HMITYJIbCA U DHEPTUU TIPH
COyJapEeHUU Tell.

OmnpenesneHne yCKOpeHHS
CcBOOOTHOTO Ta/ICHUS IIPH TOMOIIN
MaTEMaTHYECKOr0 MasiTHUKA.

Onpenenenve JMHAMUYECKOM
BSI3KOCTH JKUIKOCTH MO0 METOY
Crokca.

JIab

4.6

MOMEHT CHJIBI © MOMEHT HMITYJIbCa
OTHOCHUTEJIEHO HETIOIBHKHOTO
Hayaya. 3aKOH U3MEHEHUS] MOMEHTA
UMITyJbca. 3aKOH COXpaHEHHUS
MOMEHTa UMITyJIbca. JIBIKeHHE B
H0JIC IEHTPAJIbHBIX CHIL

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

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

Paznen 5. JMHAMUKA
BPAIIATEJBHOT' O
JABWKEHUWS TBEPJIOT'O TEJIA

5.1

Crenern ¢cBo0061. O000IIEHHEIE
KoopAuHATHL. Yucio creneHei
CBOOOIBI TBEPIOTO TeMa. Bpamienue
TBEPJIOTO Tejla BOKPYT HEMOABUKHOMN
ocd. OCHOBHOI 3aKOH JUHAMHUKHU
BpallaTelbHOro ABMKEHUS TBEPAOTO
tena. Teopema Llteitnepa. Ilnockoe
nBrxenue. Kunernyeckast s3Heprust
BpaIaTeIbHOTO IBIKEHUs. Pabora u
MOIIHOCTh MPH BpaliaTeIbHOM
nBukeHnu. [1mockoe nBMKeHUE.

Cp.

16

OIIK-1, OTK-2,
OI1K-3

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

Pasznen 6. MEXAHUYECKHUE
KOJIEBAHHUSA 1 BOJIHBI

6.1

T"apMonndeckne KoieOaHusl.

Cp.

16

OIIK-1, OTTK-2,

JI1.1 JI1.5




Bekropnas quarpamma
TapMOHUYECKOTO KOoJeOaHusI.
KommnekcHast opma npencraBieHus
konebannii. Cio)xeHne KOIeOaHu.
MareMaTH4eCKUil MasSTHHK.
[pyxunubIii MasTHUK. CBOOOTHBIE
3aTyXaloMHueKoJIeOaHus.
Beinyx1eHHBIE KOJIe0aHusL.
Pe3onanc.BosHOBBIE IPOLECCHL.
VYnpyrue BoJIHBI B Cpefiax.
IIpomonbHbIE U TONEPEYHBIC BOIHBI.
VYpaBHeHHe Oeryuiei BOJTHEL.
®a3zoBas ckopocThb. BonHOBOE
ypaBHeHue. [lpuHuun
cyneprnosunuu. [ pymnmosas CKOPOCTb.
Crostaue BONHBL. 3BYKOBBIC BOJHEI.
D¢ dexr Jommepa.

OIIK-3

J1.6 J12.1
JI12.6

Paznen 7. CTATUCTHYECKAS
OU3UKA N
TEPMOJINHAMMKA

7.1

OCHOBHBIE ITOHITHUS
TEPMOJIMHAMUKHU M CTATHCTHYCCKOM
¢usuku. [lepBoe Havano
TEPMOJAMHAMUKH U H30TPOIECCHI.

Jlek.

OIIK-1, OIIK-2,
OIIK-3

JI1.1 JI1.5
J1.6 J12.1
JI12.6

7.2

BTopoe Hauano TepMOJUHAMUKH.
Peanbnble ra3pl. @a3oBble nepexobl.
DJIEMEHTBI CTAaTUCTUYECKON QH3MKH.

Cp.

12

OIIK-1, OIK-2,
OI1K-3

JI1.1J11.5
J1.6J12.1
JI2.6

Paznen 8. JIEKTPOCTATUKA

8.1

OnexTpuueckuil 3apsa. 3akoH
KynoHa. HampspkeHHOCTB
aneKkTpudeckoro noss. [punnun
CYTNEPIIO3UINH AIEKTPUIECKUX
noneit. [ToTox BekTOpa
HaIpsHKeHHOCTH. Teopema
Taycca.PaboTa cmit a5ieKTpudecKoro
nous. [ToreHnman
3JEKTPOCTATHYECKOTO OIS,
Hupkynsinus BeKTopa
HaIpsHKeHHOCTH. Teopema o
UpKyIAnu. CBSI3b MEXIy
HaIpSKEHHOCTHIO 3JIEKTPUIECKOTO
MOJIs1 ¥ IOTEHIIHAJIOM.

Jlek.

OIIK-1, OIK-2,
OI1K-3

JI1.2J11.5 JI1.6
J2.1J12.6

8.2

[IpoBoAHMK BO BHELIHEM
JIEKTPOCTATHYECKOM IIOJIE.
OneKTpuYecKast eMKOCThb. JHEPTHS
3apsHHKEHHOIO MPOBOJJHUKA, CUCTEMBI
IMPOBOJHUKOB U KOHJICHCATOpA.
DHeprust SNEKTPUIECKOTO OIS,
OOBbeMHast TNIOTHOCTD SHEPTHU
3JIEKTPUUECKOTO TOJISI B INDIIEKTPHKE
Y B BaKyyMe.

Cp.

12

OIIK-1, OTK-2,
OI1K-3

JI1.2J11.5 J11.6
J2.1J12.6

8.3

DNEeKTPUUECKUN TUIIOIb.
DNEKTPUUECKOE MOJI€ TUTIOISL.
ITonsipHble 1 HENMOSPHBIE
nuaIeKTpukd. Ionspusanus
JIUBJIEKTPUKOB. Bektop
MOJIIPU30BaHHOCTH. HanpshkeHHOCTh
3JIEKTPUYECKOTO OIS B
JUdIIeKTpuKe. Jluanekrpudyeckas
npoHuiiaemocts. Teopema ["ayccanms
noJist B AndJieKTpuKe. CBs3b BEKTOPOB
3JIEKTPUYECKOTO CMELLEHHUS,
HaNpPsSDKEHHOCTH U
MOJIIPU30BaHHOCTHU. [ paHUYHbIE
YCIJIOBUS AJIs1 BEKTOPOB
3JIEKTPUYECKOTO CMEILIEHUS U
HaTPSOKEHHOCTH.

Cp.

16

OIIK-1, OIIK-2,
OIIK-3

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




8.4

DeKTpocTaTHIEeCKOe ToJie B
BakyyMme. 3akoH Kynona. Teopema
laycca u ee npumeHeHue.
TMoTeHIuan MEKTPUUECKOTO MOJIsL.

IIp.

OIIK-1, OIIK-2,
OIIK-3

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

8.5

OmnpeneneHne OTHOIICHUS 3apsiaa
9JIEKTPOHA K €r0 Macce METO0M
MarHeTpoHa.

HccnenoBanue 31€KTpOCTaTHIECKUX
rnoJjei.

Omnpenernenue paboOTHI BRIXOA
9JIEKTPOHOB U3 METaJIa.

CHsiTHe KPHBOM HAMarHUYUBaHUS U
MIETIIM TUCTEPE3NCA C TIOMOIIBIO
ocummtorpaga.

W3ydenue sBieHUs B3aUMHON
WHTyKIUH.

JIab.

OIIK-1, OIIK-2,
OIIK-3

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

Paznen 9. IOCTOSIHHBIN
JIEKTPUUYECKHN TOK

9.1

VYcnoBus cylecTBOBaHUS
MOCTOSTHHOTO 3JIEKTPUIECKOTO TOKA.
Cuiia ¥ IJIOTHOCTB TOKA. Y paBHEHHE
HeNpephIBHOCTH. 3akoH OMa i1
OJTHOPOJTHOTO Y4acTKa IIeIH.
ONeKTpOIBIKYILAS CUJIa U
HanpspkeHue. 3akoH OMa s
HEOJHOPOJHOTO yyacTKa LIeIH.
[MpaBuna Kupxroda. [Tpumepst
pacdera pa3BeTBICHHBIX
3MEKTPUUECKUX LETIEH ¢ TIOMOIIBIO
npasui Kupxroga. Padora u
MOILIHOCTb TOKa. 3aKoH Joysi-
Jlenma.

Cp.

16

OIIK-1, OIIK-2,
OIIK-3

JI1.2J11.5 JI1.6
J2.1J12.6

Pazgen 10. HIOCTOAHHOE
MAT'HUTHOE ITOJIE

10.1

MarHuTHbIIl MOMEHT KOHTYpa €
TOKOM. MaruutHas MUHAYKUMsL. 3aKOH
Awmrnepa. 3akoH buo-Casapa —
Jlannaca. Ilone mpsimoro Toka. [lone
Kpyrosoro toka. Teopema o
MUPKYJSIUN BEKTOpa MATHUTHOM
nnaykuud. ITone conenounpa. Ilone
Topousia. MarHUTHBIN MOTOK.
Teopema I"aycca. PaGoTa
NepeMeLLEeHHs IPOBOIHUKA U PAMKH
C TOKOM B MarHUTHOM ITOJIE.
JlelicTBre MarHUTHOTO TOJISI HA
JBrOKyuiics 3apsia. Cuna Jlopenna.

Jlek.

OIIK-1, OIIK-2,
OIIK-3

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

10.2

MarnuTtHoe 1noJje B BELECTBE.
MarHuTHblE MOMEHTBI AaTOMOB.
HamaranueHHOCTh U HAPSKEHHOCTD
MarHuTHoro nous. Teopema o
MUPKYJSIUA BEKTOpa
HaANpPSHOKEHHOCTH MAarHUTHOTO TIOJISL.
Buabl MarHeTHKOB.
®eppomarneruku. [Ipupona
(dheppomaraeTnzma.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

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

10.3

[TocTostHHOE MarHUTHOE MOJIE B
BakyyMe. 3akonsl bro-Casapa-
Jlarmmaca u Amnepa. Teopema o
IUPKYJISIIUK U €€ TPUMEHEHHS.

IIp.

OIIK-1, OITK-2,
OIlK-3

J1.1J11.4
J1.5J11.6
J2.1J12.2
2.3 J12.4
JI2.5J12.6

Paszpen 11.
SJIEKTPOJIUHAMHUKA

111

SIBieHME IIEKTPOMArHUTHOM
MHAYKUMU. SIBJIEHHUE CAMOUHAYKIIUH.
Toxu npu pa3mblkanuu nenu. Toku
IIPY 3aMBIKaHUH [IEeTH. DHEPTHUs

Cp.

16

OIIK-1, OTTK-2,
OIIK-3

JI1.2J11.5 JI1.6
J2.1J12.6




MarauTHoro nois.IlepBoe ypaBHeHHe
Makcgenna. Tok cmenienusi. Bropoe
ypaBHeHue MakcBesia. Tperbe u
YeTBepTOe ypaBHEHUsI MakcBea.
Tlonnas cucrema ypaBHEHUN
Maxcgemia B nuddepeHnnansHoM

thopme.

Paznmen 12.
IJIEKTPOMATHUTHBIE
KOJIEBAHUS U BOJIHbI

12.1  |DnexTpuueckuii KoixeOaTeIbHBII Cp. 16 OIIK-1, OIIK-2, [JI1.2JI1.5 JI1.6
koHTyp. ®opmyna TomcoHa. OIIK-3 J2.1 JI2.6
CBOOOIHBIC 3aTyXarOIIUE KOJICOAHMS.

JIoOpOTHOCTH KOJIEOATETFHOTO
KOHTYpa. BrIHyXIeHHbBIE
JNeKTpUUecKue Koaebanus. Meron
BEKTOPHBIX AHarpaMm. Pe3oHaHCHBIE
ABJICHUSI B KOJIEOATEIbHOM KOHTYpE.
Pe3onanc HanpskeHU U pE30HAHC
TOKOB.

12.2 [Tomryuerne MeKTPOMAarHUTHBIX Cp. 15,9 |OIIK-1, OIIK-2,|JI1.2J11.5 JI1.6
BouH. [IIkaja smeKTpoMarHUTHBIX OIIK-3 J12.1 J12.6
BOJH. M3my4yenue aumoss.

[IprmMeHeHne 31eKTPOMAarHUTHBIX
BouH. J{uddepennuansHoe
YPaBHEHHUE JIEKTPOMArHUTHOU
BOJIHBL. DHEPTHsl AJIEKTPOMarHUTHBIX
BOJIH. Bektop YmoBa — [loitHTHHra.
Paznen 13. IOAI'OTOBKA K
SAHATUAM

13.1 IToaroToBKa K TEKIIMOHHBIM Cp. 4 OIIK-1, OIIK-2,|JI1.1 JI1.2J11.5
3aHATUAMH. OIIK-3 JI1.6 J12.1

JI2.6

13.2 [ToaroroBka K 1a00paTOPHBIM Cp. 8 OIIK-1, OTIK-2,]J11.1 JI1.2J11.5

pabotam. OIIK-3 JI1.6 J12.1
J12.6 M2
13.3 IMoaroToBKa K MPaKTHIECKUM Cp. 4 OIIK-1, OIIK-2,| JI1.1J11.4
3aHATHAM. OIIK-3 J1.5J11.6
J12.1J12.2
J2.3J12.4
JI2.5 J12.6
13.4 |[loaroToBKa ¥ BEITIOJHEHHUE BYX Cp. 18 OIIK-1, OIIK-2,| JI1.1J11.4
KOHTPOJIbHBIX paboT OIIK-3 JI1.5J11.6
J2.1J12.2
J23J12.4
JI2.5 J12.6
Paznea 14. OITUKA

14.1 |Cger Kak 3JE€KTPOMarHUTHAs BOJHA. Cp. 6 OIIK-1, OIIK-2, [JI1.3JI1.5 JI1.6
OTtpakeHue U NnpesoMIIeHre OIIK-3 JI2.1 J12.6
9JIEKTPOMAarHUTHBIX BOJIH Ha TPaHUIIE
paszena qByx cpell. ['eomeTpuueckas
ontuka. [lonarue cBeToBOrO J1yya.
3aKOHbI TEOMETPUUECKO ONITHKH.

LleHTpUpPOBaHHBIE ONITHYECKHE
cucremsl. JInnasbl. @opmyna TOHKOM
JIMH3BL.

14.2 Wurepdepenuus ceera. Jlek. 2 OIIK-1, OTIK-2,|J11.3J11.5 JI1.6 [pobem-
Korepentnocts. OnbiT FOHra. OIIK-3 JI12.1 J12.6 Has KLU
WuTepdepeHnys B TOHKUX IUICHKAX U
TUIACTHHKAX.

14.3 Hdudpaknus ceera. [TpuHumn Cp. 6 OIIK-1, OTIK-2,|JI1.3J11.5 JI1.6
T'tolirenca-®penens. Meron 30H OIIK-3 J12.1 J12.6
Openens. Judpakuus Openens Ha
KPYTJIOM OTBEPCTHHU M JIUCKE.

Hudpaxus @payarodepa Ha 1mean
1 TU(PaKIHOHHON pelIeTKe.
14.4  |[lonsipusanust cBeTa. AHaIu3 Cp. 6 OIIK-1, OTIK-2,|JI11.3J11.5 JI1.6




HOJISIPU30BAHHOTO cBeTa. Bumst OIIK-3 J2.1 JI2.6
nossipu3anuu. ECTeCTBEHHBIN CBET.
[ToryueHne NOISIPU3OBAHHOTO CBETA.
3akon bprocrepa. 3akon Manroca.
145 BsauMoseiicTBrE cBeTa ¢ Cp. 6 OIIK-1, OIIK-2,|J11.3J11.5 JI1.6
BelIecTBOM. Jucmepcus cBeta. OIIK-3 J12.1 J12.6
DJEeKTpOHHAs TEOPHS TUCTICPCHH.
14.6 |HUatepdepennns crera. Ip. 2 OIIK-1, OIIK-2, [JI1.3J11.4 JI1.5
Koreperntrocts. OmbiT FOHTA. OIIK-3 J1.6 J12.1
WuaTepdepeHnyst B TOHKAX IUICHKAX U J12.4 J12.5
TUTACTHHKAX. JI2.6
Paznen. 15.9JIEMEHTbBI
CNELUAJIBHOM TEOPUN
OTHOCHUTEJBHOCTHU
15.1 [TpeoOpa3zoBanus ["amuest. Cp. 6,6 |OIIK-1, OIIK-2,[JI1.3J11.5 JI1.6
[IpyHUIKTT OTHOCUTENBHOCTH OIIK-3 J12.1 J12.6
I'anunes. Iloctynatsl Teopun
otHocutesnbHOCTH. [IpeobpazoBanus
Jlopenna. 3akoH croxeHus
CKOPOCTEH B PENATUBUCTCKOU
MexaHuKe. Macca B HbIOTOHOBCKOH 1
PEIATHBUCTCKON MEXaHHUKE.
DHeprust, UMITYJIbC B
PEIATHBUCTCKON MEXaHHUKE.
OcCHOBHOE ypaBHEHHE
PENATHBUCTCKON JHHAMUKH.
Kunernueckast sHeprus
PEISITUBUCTCKON YaCTHIIBL.
Paznen 16. 2JIEMEHTDI
KBAHTOBOW ®U3UKHU
16.1 KBanToBas onruka. Jlek. 2 OIIK-1, OIIK-2,|J11.3J11.5 JI1.6 [Ipobnemua
OIIK-3 J12.1 JI2.6 ST JICKIIUS
16.2 |DaeMeHTBI KBAHTOBOM MEXAHUKHU. Cp. 7 OIIK-1, OIIK-2,|J11.3J11.5 JI1.6
OIIK-3 J12.1 J12.6
16.3 [3aKkoHBI TEMJIOBOTO M3IY4YEHHUS. IIp. 2 OIIK-1, OTIK-2,|J11.3J11.4 JI1.5 Amnanus
dorordhdext. Dpdexr Komnrona. OIIK-3 JI1.6 J12.1 KOHKDET -
J12.4J12.5 HBIX
JI2.6 CUTYaIui
Pazgen 19. 2JIEMEHTBI
AJJEPHOMN ®U3UKHU U
OU3UKU SJIEMEHTAPHBIX
YACTHUIL
19.1 [DnemeHTHI HU3MKKH ATOMHOTO SIIpa U Cp. 7 OIIK-1, OTIK-2,|J11.3J11.5 JI1.6
(hM3HKH dTIEMEHTapHBIX YaCTHII. OIIK-3 J12.1 JI12.6
Paznen 20. TIOAIOTOBKA K
SAHATHUAM
20.1 IToaroToBKa K IEKIIMOHHBIM Cp. 2 OIIK-1, OIIK-2,|JI1.3J11.5 JI1.6
3aHATHSIMH. OIIK-3 J12.1 JI12.6
20.2 [MToaroroBka K MpakTHYECKUM Cp. 4 OIIK-1, OTIK-2,]J11.3J11.4 JI1.5
3aHATHSIM. OIIK-3 J1.6 J12.1
J12.4 J12.5
J12.6
20.3 TToaroroBka ¥ BBITTOTHEHUE OTHOM Cp. 9 OIIK-1, OIIK-2,|J1.3J11.5 JI1.6
KOHTPOJILHOM PabOTHI OIIK-3 JI2.1 JI2.6

5. ®OH /] OLIEHOYHBIX CPEJCTB JIJIsSI IPOBEJEHUSA TPOMEXYTOYHON ATTECTAILIAU OBYYAIOIIMUXCS IO

JTMCHATIJIMHE (MOIY.JIIO)

5.1. Ilepeyens KoMIeTeHIUH ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBaHNS B NpoLecce 0OCBOCHNs 00pa30BaTeJbHON MPOrpaMMbl

OCHOBHBIMU 3TamlaMd  (OPMHPOBaHUS KOMIIETCHIIMA B paMKaxX TUCIHIUIMHBI BBICTYIIACT IMOCIIEOBATEIIFHOEC W3YYCHUE
coJiep KaTeNbHO CBSA3aHHBIX MEXIY COOOM pa3iesioB (TeM ydeOHBIX 3aHATHIT), KOTOPBIE OTPaKeHBI B passene 4.




Mannua OILICHKHU pe3yabTaToB oﬁyqemm mo JTUCHUIIJINHE

Il1anupyemble OueHouHble cpeAcTBa/(POPMBI KOHTPOJIS
Kon pe:%yanaTm
KOMIIETEH ( 00yueHus Onpoc o Tectooe Oruer 1o Oruer 1o KomrposbHas
- noxKasareJiv Teapun S — 11a60paTOPHBIM MPAKTUIECKUM pabota 3a4eT Ok3ameH
OLCHUBAHUS paboram paboram
KOMIIETeH M)
3HaeT + + + +
OIIK-1 |ymeer + + + + +
BJageeT + +
3HaeT + + + +
OIIK-2 |ymeer + + + + +
BJIajieeT + +
3HaeT + + + +
OIIK-3 |ymeer + + + + +
BJIajieeT + +

5.2 Onucanue nokasareJieil 1 KpuTepyeB OLEHUBAHUA KOMIIETEHUMI HA Pa3JIMYHBIX 3Tanax ux GopMUpPOBaHMs, ONIMCAHHE
LIKAJ OLleHMBAHMSA

KPUTEPUU ®OPMUPOBAHUA OIEHOK 11O TEKYIEMY KOHTPOJIIO (OITPOC I10 TEOPUN)

«OTan4uHo» (5 6a/IOB) — MOMYYaOT 00yYaroUIHecs ¢ IPaBUIBHBIM KOJIMYECTBOM OTBETOB Ha 3a/laBaeMble BOIIPOCHI — HE MEHEe
95% ot 0bmero 00bEMa 3a1aHHBIX BOTIPOCOB.

«Xopouo» (4 6anna) — NOMyYarOT 00yYarOIUECcs C MPaBUILHBIM KOJMYECTBOM OTBETOB Ha 33/1aBacMbIe BOIIPOCHI — HE MeHee
75% ot obuiero 00bEMa 3alaHHBIX BOIIPOCOB.

«YIOBJIETBOPUTEJIBLHO» (3 Oajlia) — MOJy4aroT 00YJarol[Hecs ¢ MPaBUIbHBIM KOJTMYSCTBOM OTBETOB Ha 3a7aBacMbIC BOPOCHI
— "e meHee 50% oT 0011ero 00bEMa 3aJaHHBIX BOIIPOCOB.

«HeynosiersoputeabH0» (0 6anoB) - MoIy4a0T 00yJyaromuecs ¢ IpaBUIbHBIM KOJTMYECTBOM OTBETOB Ha 3aJaBacMble
Borpockl — MeHee 50% oT o01iero 00bpEMa 3aJaHHBIX BOIPOCOB.

KPUTEPUU ®OPMHUPOBAHHUS OOEHOK 11O BBINTIOJIHEHNUIO TECTOBBIX 3AI[AHI/II71

«OTamaHO» (5 6aJUIOB) — MOJYYarOT 00YYAIOIIMECs C IPABMIBHBIM KOJIMYSCTBOM OTBETOB Ha TecToBbie Bompockl — 100 — 90%
0T 001ero 00bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«Xopomro» (4 6amia) — MoJTy4aroT 00YJArOIIUeCs ¢ MPABHIBLHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC BOMPOCkl — 89 — 70% oT
o01iero 00bEéMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«YI0BJIETBOPUTEIBHO» (3 6a/uia) — MoyydaroT 00y4yarouIrecs ¢ MPaBUIbHBIM KOJTMYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCHI —
69 — 40% ot ob1ero 06bEMa 3a1aHHBIX TECTOBBIX BOIPOCOB.

«HeynoBaersopurejabHo» (0 OauioB) - mosydaroT oOydaromiuecss ¢ TPaBWIBHBIM KOJHYECTBOM OTBETOB HA TECTOBBIC
BOMpockl — MeHee 39% oT o61iero 06EmMa 3aJJaHHBIX TECTOBBIX BOIIPOCOB.

KPUTEPUU ®OPMUPOBAHUSI OLHEHOK 110 BAIIMTE JJABOPATOPHBIX U IPAKTUYECKHUX PABOT

«3a4TeHo» 1MoyTy4aoT 00yJaromnecs, BBIIOIHUBIINE Bee (PU3MUECKHE U3MEPEHHSI B COOTBETCTBHE C TPEOOBAaHMUAMM JIAOOPATOPHOI
paboThl, TPaBWIBHO BBINOJIHMUBIINE BCE HEOOXOIMMBIE pacueTsl MO 00paboTKe pe3ylnbTaTOB HM3MEPEHHH B COOTBETCTBHE C
TpeOOBaHMIMH J1a0OPaTOPHOH paboThl, 0YOPMHBIINE OTYET O BHINOJHEHUH J1a00PaTOPHOH pabOTH B COOTBETCTBHH C MPEABSIBIICMbIMU
TpeOOBaHMSIMH, B KOTOPOM TIPEJCTABJICHBI BCE PE3yJbTaThl U3MEPEHHM, CAENaHbl BCe HEOOXOAMMBIE pacdeThl 0e3 apu(MEeTHIECKHX
omuboK, caeIaHbl 0000IIaoNe BEIBOABI, a TAKXKe IpaMOTHO oTBeTHBIINE Ha 60% 1 6osee TEOPEeTUIECKUX BOMPOCOB MpenogaBaTess
10 TeMe JaHHOW J1abopaTopHON pabOTHI.

«He3auyTeHo» moyyyaroT oOydYarolluecs, HE BBHINOJHUBIIME Bce (PU3MUeCKHe H3MEPEHHS B COOTBETCTBHE C TpeOOBaHHUAMU
71ab0paTOpHON PabOTHI, OO HE BBHIIOJHUBIINE IPABIIIBHO BCE HEOOXOIMMBIE PacdeThl MO 00pabOTKe pe3yibTaToB M3MEPEHHH B
COOTBETCTBHE C TPeOOBaHUAMH JabOpaTOpHON padoThl, MO0 HEe OGOPMHBIIHE OTYET O BHIIOIHEHHH J1abOpaTopHOW paboTHl B
COOTBETCTBUH C NPEABIBIICMbIMU TpeOOBaHHUSIMH, MO0 He oTBeTHBIINE HAa 60% 1 GoJee TEOpPETHIECKUX BONPOCOB MPEIOAaBaTels Mo
TeMe TaHHOH 1ab0opaTOpPHOH PabOTHL.

KPUTEPUU ®OPMUPOBAHUSA OLHEHOK MO IMTOAI'OTOBKE JOKJIAIOB

«Otmnunao» (5 OaiuioB) — OOydarOMIMIACS TMOKa3al TIyOOKHe 3HAaHWS MaTepuajia 10 MOCTaBJICHHBIM BOIPOCaM, TPaMOTHO,
JIOTHYHO €T0 M3JIaraeT, CTPYKTYPHPOBAI U ICTATU3UPOBAI HHPOPMAIIUIO, HHPOPMAIIHS MIPEIICTABICHA B IEpepaOOTAHHOM BHJIC.

«Xopomo» (4 Oamia) — oOydYarOIIMKCS TBEPIO 3HAET MAaTEpUAN, TPAMOTHO €r0 M3Jaraer, He JOIYCKAaeT CYIIeCTBEHHBIX
HETOYHOCTEH B OTBET Ha BOIIPOCHI, MPEACTABIACT HaFJ’ISIJIHBIﬁ Martepual, HOMOFaI-OLU;I/Iﬁ CJIymiaTeJisiM 3allOMHHUTH OCHOBHBIC ITYHKTBI
BBICTYIIJICHUA.

«YnoBJjieTBopuTeIbHO» (3 Oanna) — oOyJaromuiics IMeeT 3HaAHUsSI OCHOBHOTO MaTepHalia 1Mo MOCTaBIEHHBIM BOIIPOCaM, HO HE
YCBOMJI €r0 JIeTaeil, I0MyCKaeT OT/eIbHbIE HETOYHOCTH.

«HeynoBserpoputebHo» (0 6amioB) — oOydaroniuiicss TomyckaeT TpyOble OomMOKH B OTBETE€ Ha IMOCTaBIECHHBIE BOMPOCHI,
JIEMOHCTPHUPYET OTCYTCTBHE HEOOX0IUMOH HH(OPMAINH B IPE3EHTALINH.

KPUTEPUU ®OPMUPOBAHUSA OHEHOK ITO BBIIIOJTHEHNUIO KOHTPOJIBHBIX PABOT
«OT1augHo» (5 6annoB) — cTaBUTCS 32 pPabOTY, BHIMOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMO0K U HEA0YETOB.
«Xopomo» (4 6ayuta) — cTaBUTCA 3a PabOTY, BHITOJHEHHYIO TIOJHOCTHIO, HO IIPY HAJWMYWH B HEW He Oojiee 0XHOW Herpyooin




OLIMOKY U OIHOTO HEJoueTa, He 0oJiee TPeX Hel0YETOB.

«YnoBiaerBopuTeabHo» (3 Oamta) — craBUTCs 3a pabOTy, ecny OOydaroluiics NMpaBUIBHO BBHIOJHWI He MeHee 2/3 Beeit
paboThl MM JOIMycTHI He OoJiee OJHOM Tpy0oi OMMOKKM M IBYX HEJOYETOB, HE Oosee oaHON rpyOoi M oqHOM HerpyOo# omnOKu, He
Goiiee Tpex HErpyObIX OMNOOK, OJJHOM HErpyOOl OIIMOKN U ABYX HEAOYETOB.

«HeynoBiaersopureabHo» (0 0amnoB) — craBuTcs 3a paboOTy, €CIM YHCIO OMMOOK M HEJOYETOB INPEBBICWIIO HOPMY IS
OLICHKH 3 WJIM MPaBWIILHO BBINIOJIHEHO MeHee 2/3 Bcel paboThlI.

Buge! ommOok:

- rpyOble OIMOKY: He3HAHNE OCHOBHBIX MOHATHH, MPaBWi, (GOpMyJ; He3HAHHE TIPUEMOB peIIeHUs (H3IMIeCKUX 3a7ad; OUTHOKH,
MOKAa3bIBAIOIINE HETIPABMILHOE TIOHUMAHUE YCIOBUS MPEAT0XKEHHOTO 3aaHus.

- HerpyOble OIMOKN: HETOYHOCTH (POPMYIUPOBOK, ONPEAEICHHI; HEpallMOHAJIbHBINA BEIOOP X0/1a PELICHHS.

- HEJIOYETHI: HepalloHaJIbHBIE IIPUEMBI PEeIIeHNs 3a1a4; apu(hMETHUECKIE ONIMOKH B BHIYUCIICHUSX, €CIIM 3TH OIIHOKH rpy0o He
HCKaXAIOT PEaIbHOCTH MOJIYYEHHOTO PE3YNIbTaTa; OTAEIbHbIEC TIOTPEIIHOCTH B ()OPMYIHPOBKE BHIBOAOB IO PE3YIbTATaM PEIICHHUS;
HEOpPE)KHOE BBITOJIHECHUE 3a1aHHsL.

KPUTEPUUA ®OPMHUPOBAHUSA OIIEHOK IO UTOTOBOMY KOHTPOJUIIO B PAMKAX ITPOMEXYTOYHOM
ATTECTAIIMA B ®OPME 3K3AMEHA

K wuToroBoMy KOHTpPOIIO [OIyCKAlOTCA OOYYaloIIMecs, BbHINOJHUBIINE ¥ 3al[UTHUBIINE JaOOpaTOpHBIE PabOTHI,
NpeAyCMOTPEHHbIE y4YeOHbIM IUIAaHOM HampaBieHus nonaroroBku 23.05.03; a rtaxke BbmonHuBmKe Oosee 60% 3anmaHuit 1o
CaMOCTOATENFHON paboTe Ha 1 U 2 Kypcax.

«Otanuno» (5 OamwioB) — oOydarolmuiics IEMOHCTPUPYET 3HAHHME BCEX Pa3AeiioB M3Y4aeMOW JMCHUIUIMHBL: COAEp)KaHUE
0a30BbIX NOHATUI M (yHAaMEHTAJIbHBIX INPOOJEM; yMEHHE H3JlaraTb NPOTPaMMHBIA MarepHajl ¢ JEMOHCTpalued KOHKPETHBIX
npumepoB. CBOOOJHOE BIIAZCHHE MaTepualoM JODKHO XapaKTEPHU30BATHCS JIOTHYECKON SCHOCTBIO M YETKAM BHACHHEM ITyTCi
MIPUMEHEHNS TTOMYICHHBIX 3HAHUH B IPAKTUIECKOHN JESATENbHOCTH, YMEHHEM CBA3aTh MaTEpPHaIl C IPYTUMH 00IaCTSIMHU 3HAHHA.

«Xopomuio» (4 6ama) — o0ydaromuiicss IEMOHCTPUPYET 3HAHMUS BCEX PA3ZEIIOB H3Y4aeMOi JUCIUIUINHBIL: cOolepKaHue 0a30BBIX
NOHATHH U (PyHAAMEHTAJIBHBIX NpoOJieM; MpHoOpeNn HeOOXOAUMBIE YMEHUsI U HAaBBIKH, OCBOWJI BONPOCHI MPAKTUUYECKOTO MPUMEHEHUSI
MOJTYYCHHBIX 3HAHWH, HE JOMYCTHI (aKTHYECKMX OIMMOOK INpH OTBETE, AOCTATOYHO IIOCIENOBATENbHO W JIOTHYHO H3JIaraeT
TEOPETHYECKUI MaTepua, JOMyCcKas JIMIIb He3HAUYNUTEIbHbIC HapyIIEHHUs MOCIeI0BATEIbHOCTH U3JI0KEHUS M HEKOTOPhIe HETOUHOCTH.
TaxuM 0O6pa3oM JaHHAas OLICHKA BBICTABISIETCS 32 MIPABHIIBHBIN, HO HEZOCTATOYHO MOJIHBIN OTBET.

«YoBJieTBOpPUTEIbHO» (3 Oamna) — oOyvaronuiicss 1eMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3/elOB MPOTPaMMbl U3yuaeMOTO
Kypca: ero 0a30BBIX MOHATHH M (YHAaMEHTaNbHBIX MpoOieM. OnHAKO 3HaHHE OCHOBHBIX IMpoOJIEeM Kypca HE MNOAKPEIUIFOTCS
KOHKPETHBIMH NPAKTUYECKUMHU NTPUMEPaMH, HE TTOJIHOCTBIO PACKPBITa CYIIHOCTH BOIPOCOB, OTBET HEJOCTATOYHO JIOTHUCH M HE BCETIa
TIOCJIEI0BATEIICH, TOMYIICHBI OUTHOKH U HETOYHOCTH.

«HeynossersopureabHo» (0 6ayutoB) — BEICTABISIETCS] B TOM ClIydae, Kora oOy4aromuicst AEMOHCTPUPYET (pparMeHTapHbIC
3HAHMSI OCHOBHBIX Pa3/IeIOB NMPOTPaMMbI H3y4aeMOro Kypca: ero 0a30BbIX MOHATUH U (QyHIaMEHTANBHBIX MpobieM. Y 3K3aMeHyeMOro
c1ab0 BBIpaKeHA CIIOCOOHOCTH K CAMOCTOSATEILHOMY AHAJIUTHYECKOMY MBIIUICHHUIO, UIMEIOTCS 3aTPYJHEHHS B M3JIOKCHUH MaTepHaa,
OTCYTCTBYIOT HEOOXOIMMBIC yMEHHs M HaBBIKM, JOMNYIIEHBI rpyOble OMMOKM M HE3HAHHWE TEPMHHOJIOIMH, OTKa3 OTBeYaTh Ha
JIOTIOTHUTEIbHBIE BOIPOCH, 3HAHUE KOTOPBIX HEOOXOJMMO IS TOIYIEHHS MOJIOKUTEIbHON OLICHKH.

KPUTEPUUA ®OPMUPOBAHUSA OILIEHOK IO HTOIOBOMY KOHTPOJIIO B PAMKAX ITIPOMEXKYTOUYHOM
ATTECTAIIUM B ®OPME 3AYETA

«3auteHo» - oOydaromuiics IEMOHCTPUPYET 3HAHHE OCHOBHBIX pa3/ieJIOB NPOTPAMMBI H3y4aeMOro Kypca: ero 0a30BBIX
NOHATHH U (QyHAAMEHTAJIBHBIX NPOOJIeM; MPUOOpeN HEOOXOANMbIE YMEHUSI U HaBBIKH, OCBOWIJI BONPOCHI MPAKTHUYECKOTO MPUMEHEHUsI
MOJTYYCHHBIX 3HAHWH, HE JOMYCTHI (aKTHYECKMX OIIMOOK IpH OTBETE, JOCTATOYHO IIOCIENOBATENbHO W JIOTHYHO H3JIaraeT
TEOPETHYECKUI MaTepHal, JOIyCKas JIIIb HE3HAYUTENIbHbIEC HAPYIICHUS TOCIIEN0BATENIbHOCTH U3JI0KEHHS U HEKOTOPBIE HETOUHOCTH.

«He3auTeHo» - BBICTAaBISIETCS B TOM Cllydae, KOrja OOydarolIMicsi JI€MOHCTpUpYeT (parMeHTapHble 3HAHHS OCHOBHBIX
pa3ziesioB MporpaMMbl H3y4aeMoro Kypca: ero 0a30BbIX MOHATHH M (QyHIaMEHTaIbHBIX MpoOseM. Y 3K3aMEHYyeMOro ciabo BbIpa)KeHa
CHOCOOHOCTh K CaMOCTOSATEIIBHOMY aHAJINTHYECKOMY MBIIUICHHIO, UMEIOTCA 3aTPyIHEHHS B H3JIOKEHHHM MaTepHaja, OTCYTCTBYIOT
HEOOXOAMMBIE YMEHHS W HaBBIKH, JONYLICHBI IpyOble OMMOKM M HE3HAaHHE TEPMHHOJIOTMH, OTKa3 OTBEYATh Ha JONOJHHUTEIbHbIC
BOIIPOCHI, 3HAaHWE KOTOPHIX HEOOXOANMO AJISI MOTYYSHHS TTOJIOKUTEILHON OIIEHKH.

5.3 TunoBbie KOHTPOJIbHbIE 3aJaHUSI WM HHbIe MaTepuaJibl, He00X0AMMbIe 1JIf1 OLeHKU 3HAHUI, YMeHUH, HABBIKOB M (MJ1H)
ONBITA IeATEJbHOCTH, XaPAKTEPH3YIONIUX dTaNbl GopMUPOBAHNA KOMIETEHINI

IMEPEYEHDb BOITPOCOB K DK3AMEHYHA | KYPCE

1. Cucrema orcuera. [IpoiineHHslii myTh U TepemenieHne. Paguyc BeKTOp, BEKTOP CKOPOCTH, BEKTOP YCKOPEHHUS M CBS3b MEXKIY
HUMH. CpeHsist CKOPOCTb U CPEHEE YCKOPEHHE. TaHreHIMaabHOE U HOPMAIbHOE YCKOPEHHUS U HX CBS3b CO CKOPOCTBIO.

2. JIBWKeHHEe YacTHIBI 110 OKPYXHOCTH. BEKTOpHI yria moBOpoOTa, yrJIOBOM CKOPOCTH M YIJIOBOTO YCKOpeHHsA. CBs3b MEXIY
YTJIOBBIMU U IMHEWHBIMU BEIMYMHAMU.

3. TIlepssnii 3axkoH Hetotona. ITonstie maccol. Bropoit 3akon Hetorona. Ilonsitue cunsl. Cnoxenue cui. Tperuit 3akoH HploToHa.

I'paHuIBI TPUMEHUMOCTH KJIACCHYECKOTO CII0C00a OTMCaHUS IBIDKEHHUS JYacTHII.

OCHOBHBIE CHJIBI B MEXAHHUKE: CHIIBI BCEMHPHOTO TSATOTEHUS, CUIIBI TPEHNS CKOJIBKEHUS, CHIIBI COTTPOTHUBIICHUS, YIIPYTHE CHIIBL.

3aKOH U3MEHEHHS ¥ COXPAaHEHUS NMITYJIbCAa MEXaHUIECKOI CHCTEMBI.

Ilentp Macc. OCHOBHOM 3aKOH MOCTYMATEIHHOTO JBMKCHHS IIEHTPA Macc.

VpaBHEHUE IBUKEHUS TeJla IEPEMEHHON MAaCChI.

3aK0H U3MEHEHHS KHHETHUECKOW YHEPTUH cuCTeMbl. PaboTa 1 MOIITHOCTS.

KoncepBaTuBHBIE (TIOTEHIMAIBHBIE) W HEKOHCEPBATHUBHbIC CWbl. [loTeHnmanbHas SHeprus. CBsi3b MeXAy HOTEHIMAIbHON

SHEprue 1 CUIIO.

10. 3axoH U3MEHEHHMS M COXPaHEHHS IIOJIHOH MEXaHMYECKOH PHEPIHU CUCTEMBI.

11. MomeHT umIrysibca MaTepuaIbHOW TOYKHM. MOMEHT MMITyJbca MEXaHMYeCKOW cucTeMbl. MOMEHT CHibl. MOMEHT UMITyJbca M
MOMEHT CHJIbI OTHOCUTENBHO OCH.
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12.
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17.

18.
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25.
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28.

29.
30.
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34.
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3aKOH U3MEHEHUS U COXPAHEHUSI MOMEHTA UMITYJIbCa MEXaHHYECKOH CHCTEMBI.

LlenTpanbHOE CTOMKHOBEHME ABYX 4acTHI. AOCOMIOTHO YIpyroe M aOCOJIOTHO HEYIPYroe CTOJIKHOBeHHE. CKOPOCTH YacTHIl
MIOCJIE CTOJIKHOBEHHUSL.

OCHOBHOM 3aKOH BpaIaTeIbHOTO JBIKEHHUS TBEPAOTO TeJIa BOKPYT HETIOABM)KHON OCH.

Omnpenenenrie MoMeHT nHepuuu. Teopema [lITeitnepa.

MOMEHT HHEPIMN TOHKOTO CTEPKHSI OTHOCHTENBHO OCH, TIEPIICHIUKYIISIPHON CTEPKHIO.

MoOMEHT MHEpIUK OZHOPOIHOTO AWCKA, OTHOCHTEIFHO OCH, NEPIEHIUKYIAPHOW IUIOCKOCTH IHCKA M MPOXOAAILICH depe3 ero
LEHTP.

MOMEHT HHepLUHU OAHOPOIHOIO IIapa, OTHOCUTEIBHO OCH, IPOXOAAIIEH uepe3 ero LHeHTp.

KuHernueckast sHEprus BpallaTeIbHOTO IBM)KEHHS TBEPJOTO Tena.

WneanvHast sxunkocth. CTalMOHApHOE TEYCHHE HJICAIbHOM JKUIKOCTH. YpaBHeHHe bepnymmm. Bsskas sxunkocts. Cuiibl
BHYTPEHHETO TPEHHSI.

puanun otHOcuTensHOCTH [ammmes. IlpeoOpasoBanms [ammnes. I[IpyHINT OTHOCHTENBFHOCTH B PEIATHBHCTCKOW MEXaHHKE.
IIpeobpazoBanus JlopeHma 11t KOOPAWHAT M BPEMEHH U MX CIEACTBUSL.

Pensrusuctckuit ummyinsc. [lonHast sHEprust 9acTuisl. JJMHAMUYIECKHE U CTATUCTUYECKHE 3aKOHOMEPHOCTH B (pr3nKe.
Hdedopmarus mpomoIsHOTO pacTshkeHHs (ckaTus) TBepaoro Tena. Hampsokerme. OTHocutenpHOe ymummHeHHe. Kosddumment
ynpyrocti. Monyns FOnra. 3akon ['yka s pactsokerns (cxxatus). JJedopmanus caBura TBEpAOTo Teia.

Omnpenenenne KoeOaHni B MEXaHNIECKO# cucteme. ['apMoHMYeckne Koyebanus. YpaBHEHHE TAPMOHHYECKUAX KOJICOAaHUH U eTo
peuienue. ['eomeTprdeckast HHTEPIIpETalus FapMOHUYECKUX KOJIeOaHuH.

®dopmyra crokeHus ABYX rapMOHUUYECKHUX KOJIeOaHHH.

IIpy>xuHHBINA U MATEMATUYECKUN MAsITHUKY.

DusnyecKkuil MasTHUK.

VYpaBHEHHE 3aTyXalOMIMX TapMOHMYECKUX KoJIeOAaHMH M €ro pelieHHe. YCJIOBHE CYIIECTBOBAaHMS 3aTyXaloIIMX KosieOaHMH.
XapakTepUCTUKU 3aTyXalolMX KOJeOaHWi: YacToTa, Mepuoj, KO3(DQUIIMEHT 3aTyxaHWsA, JOTapUPMHUYCCKHH JICKPEMCHT
3aTyXaHus, 100pPOTHOCTb.

YpaBHEHHUE BBIHYXICHHBIX KOJICOaHHH 10T A€HICTBHEM TapMOHHYECKH U3MCEHSIONICHCS BHEIIIHEH CHITBI M €TO PEIICHHE.

SIBnenue pe3oHaHca. Pe3oHaHCHas dacToTa.

BonHoBsie aBmxenust. [nockas cunyconnansHas BonHa. berymye u ctosdne BoiIHBL YacToTa, IIMHA BOJHBI, BOJTHOBON BEKTOD,
(ha3oBas CKOPOCTb.

IIpeamet TepmonuHamMukyu. OCHOBHBIC MOHATHS W ONPENCICHUS TEPMOAWHAMUKHU (MaKpOCKOIMYECKas CHCTEMa, BHYTPEHHHUE U
BHEIIHHE IIapaMeTphl, COCTOSHHE, PaBHOBECHE, PABHOBECHBIC U HEPaBHOBECHBIC COCTOSHHS, IIPOLIECC, PABHOBECHBIE U
HEPaBHOBECHBIE MPOLIECCHI).

Obu1ee Hauano TepMoauHaMUKH. [ToHATHE SMIMPHUECKON TeMIIepaTyphl.

OCHOBHEIE MMOJIOKEHHS KMHETHYECKOM TCOPUHN UJACAIIBHOTO I'a3a. YpaBHeHHe KHHETUYECKOM TCOPUU I'a30B IJIA JaBJICHUS.
Pacnipenenenue sHepruy MOJIEKYJI IO CTENEHSIM CBOOO/IbI.

3akoH MakcBeIuia o pacrpeaeIeHIH MOJIEKYJI HACAIbHOTO ra3a Mo CKOPOCTSAM 1 SHEPTUSAM TETIIOBOTO JIBIKCHHUS.
Bapomerpunueckas ¢popmyna. Pacripenenenue bonsumana.

BHyTpeHHSA 9HEepTus TepMoAnHaMUUYecKoil cucteMsl. [lepBoe Havano tepmoauHamMuku. @opmyna i1 paboThI HICATBHOTO rasa.
I'padmueckoe npencrasieHne padboTh raza.

TemnoeMKoCTh TEPMOJMHAMHYECKOH CHUCTEMBI. YJenbHas M MOJSIpHAS TEMJIOeMKOCTH. TeINIOEMKOCTh B HM30XOPHYECKOM H
n300apryYeCcKOM Tpolieccax M CBSI3b MEX/Iy HUMH. BHYTpEeHH:s SHEpTHsl neallbHOTO ra3a.

AnmabaTudeckuii mpoIiecc u ero ypaBHeHue. PaboTa rasa mpu aanabatudeckoMm mporecce.

ITonurponuyeckuil pouecc U ero ypaBHeHUe.

WneanbHblil ¥ peasbHbI ra3pl. YpaBHeHUs MenneneeBa-Knanelipona u Ban-nep-Baanbca. BHyTpeHHss1 2Heprus peaibHOTo Trasa.
Bropoe Ha4aja0 TEPMOIMHAMHKH B Pa3IMYHBIX (POPMYIUPOBKAX.

Obpatumbele u HeoOpaTuMble mporecchl. [lomstue »HTponmu. CBoiicTBa »HTponuu. PoOpMyIHpPOBKa BTOPOTO Hadajga
TEpMOJMHAMUKH C UCIOJb30BaHUEM MOHATUA 3HTponuu. Teopema HepHcra.

OHTponUs UeaTbHOTO Ta3a.

Ternnossie mammabl. KITJ] TernoBoit MamivHbI.

Hukn Kapno. KIT/ nuxna Kapuo. Teopema Kapno.

CraTUCTUYECKHUH CMBICIT SHTPOIIHH.

HNEPEYEHDB BOITPOCOB K DK3AMEHY HA | KYPCE
OnexTpuuecKue 3apsapl U ux cBoicTBa. 3akoH Kynona. HampspkeHHOCTB 31ekTpocTaTHyeckoro nois. [IpuHimn cynepno3sunun
3JEKTPOCTATUUECKUX MOJIEH.
Teopema ["aycca a1 3J€KTPOCTATHUECKOTO MOJI B BAKyyMe.
IIpumenenue TeopeMsl ['aycca K pacueTy HEKOTOPBIX 3JEKTPOCTATUUECKUX II0JIEH B BAKyyMeE.
Hupkynsnns BEKTOpa HAPSHKEHHOCTH 3JEKTPOCTATHIECKOro mojisl. Teopema o mupKyisnuu. [loTeHnman 3JeKTpocTaTHIecKoro
noJisi. CBsA3b MOTEHIMANIA U HANPSKEHHOCTH.
Onextpuueckuid qunosib. [lone qumoss.
Huanextpuku. [onspuszanus 1uanekTpukoB. Bekrop nonsipuzanuu. HanpsokeHHOCTD OIS B TUAJIEKTPUKE.
Onextpuueckoe cMmemeHue. Teopema ["aycca it BEKTOpa 3JEKTPUUECKOTO CMEILIEHUSI.
VYcaoBust Ha TpaHulle pas/ena IByX AUDJIEKTPUUECKUX Cpell.
IIpoBOJHUKY B 3JIEKTPOCTATUYECKOM II0JIE.
OneKTpuUecKasi eMKOCTh YeINHEHHOTO MpoBoIHIKA. KoHIeHCaTOPBI. DIeKTPOEMKOCTh KOHIEHCATOpA.
OHeprust CUCTEMBI 3aps/I0B, YEIUHEHHOTO MIPOBOJHHUKA U KOHJCHCATOPA. DHEPTHS MIEKTPOCTATHIECKOTO OIS,
SHGKTpI/I‘IeCKI/Iﬁ TOK, CHWJIa U IIJIOTHOCTH TOKA.
3axon Oma. ConpoTHBIICHHE IPOBOTHUKOB. PaboTa 1 MomHOCTh. 3akoH J[xoynsa-Jlenna.
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CropoHHUE CUIIBL. DIEKTPOBIKYILAS CUIa U HanpsbkeHUe. 3akoH OMa J1si HEOJHOPOAHOTO y4acTKa LIEMH.

IIpaBuna Kupxroda ams pa3BeTBICHHBIX LEMEH.

DIEKTPONPOBOIHOCTL MeTalIOB. HocuTtenun Toka B MeTayax. HemocTaTouHOCTh KIaCCHYECKOH dJIEKTPOHHOM TEOPHH.
DNEeKTPUUECKHH TOK B BakyyMe. TepMO3JIeKTpOHHAS YMHUCCHSL.

Ypoenr @epmu. DneMEHTH 30HHOW TEOPHH KPUCTAJUIOB. 30HHAS CTPYKTYpa IHEPTETHYECKOTO CIEKTpa IIIEKTPOHOB TBEPIOTO
Tena.

MarHuTHOE TI0JIe U ero XapakTepucTHKH. MarauTHas mHIykma. 3akoH buo-Casapa-Jlammaca. MarauTHOE ToJie TBHDKYILETOCS
3apsana. 3akon Amnepa. Cuna Jlopenna.

Teopema 0 UPKYIALUHA BEKTOpAa MATHUTHONW MHIYKIIHU.

IToTok BexkTOpa MarHuTHOM MHAYKLIUHU. Teopema ["aycca 1y BekTopa MarHUTHON MHIYKIIHH.

MarHuTHOe 1oJIe COJICHOU A U TOPOHJIa.

PaboTa 1o nepemMenieHHIoNpoOBOHNKA M KOHTYPa C TOKOM B MarHUTHOM IOJIE.

OHeprust MarHUTHOTO TIOJIA.

MarsuTHOe T0JIe B BenlecTBe. SIBIeHne HaMarHuauBaHms. BekTop HAMarHHYeHHOCTH.

BekTop MarHuTHOM MHAYKIMH B BELECTBE.

HanpspkeHHOCTP MarHUTHOTO TOJIA. MarHuTHas BOCIPUMMYNBOCTE M MarHUTHAS MPOHHUIIAEMOCTh. TeopeMa o HMUPKYIAINN IS
BEKTOpa HANIPSHKCHHOCTH MarHUTHOTO TOJIS.

YcnoBus 11 MarHUTHOTO TI0JIS1 Ha TPaHMIIE pas/ielia IBYX MarHeTHKOB.

JlnamarHeTvku U napamaraeTuku. deppomMarHeTHky 1 ux coiictsa. [Ipupona ¢peppomarueTnzma.

SIBneHue 3nekTpoMarHuTHON UHAYKIUH. 3akoH Dapajes U ero BHIBOJ U3 3aKOHA COXPAHEHUS SHEPTHH.

MHAyKTUBHOCTH KOHTYpA. SIBJIeHUE CaMOMHIYKIIUY.

Toxu npu pa3MbIKaHUU U 3aMbIKaHUU 1ienu. B3zaumuas uanyknus. Teopema B3aMMHOCTH.

BuxpeBoe anektpudeckoe mose. Tok cMeIieHus.

YpaBHeHuss MakcBeiia 171 3JIEKTPOMarHUTHOTO IOJIA.

KonebarenpHblif KOHTYp. YpaBHEHHE KOJIeOAHHUH B KOJIEOATEIEHOM KOHTYPE H €0 pelIeHHE.

BriHyXIeHHBIC 2IeKTpHYECKUe KoleOaHns B KojeOaTeIbHOM KOHTYpe. SIBIICHIE pe3oHaHca.

[lepeMeHHBIN 3MeKTpUYECKA TOK. MOIIHOCTH, BBIIEsIeMas B IENH TMEPEMEHHOTO TOKa. J[eHCTByIOIIME 3HAYCHHS TOKa H
HaNpSOKCHUS.

OnexTpoMarauTHbIC BOHEL uddepennnansnoe ypaBHEHHE 3JIEKTPOMAarHUTHOM BOJHEI U ero pemeHne. Bextop [oiituara.

HNEPEYEHDB BOITPOCOB K 3AYETYHA IIKYPCE
CBeT Kak 3JIeKTpOMarHuTHas BoitHa. OTpaykeHHe U NMpeJIOMJICHUE 3JIeKTPOMAarHUTHBIX BOJIH Ha TPaHHUIIEe pa3ziesia IBYX Cpesl.
CaeroBble Ty4yH. 3aK0HBI reoMeTpudeckoii ontuxu. Ipuanun depma.
IlenTpupoBaHHbIe onTHYECKUE cucTeMsbl. JInH3pl. @opMyna ToHKON MHH3EL IlocTpoeHne n3o00paxeHuit B TMH3AX.
KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. MHTepdepeHnuns cBera. YcnoBre MaKCUMyMOB U MUHUMYMOB. MeTObI
HaOMoAeHNs HHTEp(EepEeHINH CBETa.
WntepdepeHnns cBeTa B TOHKHUX IUICHKAX W ITACTHHKAX.
Konsna HeroTona.
Judpaxkius cBeToBBIX BoH. Meton 30H OpeHens.
Judpakius OpeHens Ha KpyriioM oTBepcTHH U qucke. Crimpans OpeHers.
Hudpaxkius Opayrrodepa Ha 0qHOI mIeTH.
Hudpaxkius @payrrodepa Ha 1udpaKIIMOHHON PeIIeTKE.
Hucnepcus ceera. DNEeKTPOHHAS TEOPUS AUCTIEPCHUH.
EctecTBeHHBIN 1 MONIIpH30BaHHBIN cBeT. [longpusanus cBeTa Mpy OTPAXKEHUN U MTPEJIOMIICHHH Ha TPAHHUIIE IBYX AUDJIEKTPUKOB.
[Monsgpuzanus cBeTa Npu NPOXOXKIAECHIH YepPe3 AaHN30TPOIIHbIE KPUCTAILIBL.
TenoBoe U3Ty9YEeHNE U €r0 XapaKTePUCTHKH.
3akoHBI TEIUIOBOTO M3Ty4eHus (3akoHbl Kupxroda, Credana — bonbumana, Buna, popmyssl Penes-/Ixunca u [1naunka).
®dotorddext. 3akoHsl hoTodPderTa 1 UX 00BICHEHNE C TOYKHU 3pEHH KBAHTOBOH TEOPUH CBETA.
D¢ dexr KoMnToHa 1 €ro 351eMeHTapHas TEOpHS.
PasBuTre npencraBnennii o crpoeHnn aroMa. bopoBckast TeopHst BOZOPOIONIO00HOTO aToMa.
KopnyckynsipHo-BoJIHOBOH Ayain3M CBOMCTB BelecTBa. BonHbl ne bpoiins u ux cBoicTBa.
CooTHolleHne HeomnpeneneHHocTe [ efizendepra.
BousHOBast hyHKIMS 1 ee CTAaTHCTHYECKUI CMBICIT.
Obmiee ypasuenue lllpeaunrepa. Ypasuenue llpenunrepa st CTaliMOHAPHBIX COCTOSHUH.
Yactuna B 0THOMEPHOU NIOTEHIIMAIBLHOU SIME.
ITpoxosxaeHne YacTHIIeH MOTeHIIHAIHLHOTO Oapbepa.
Bomopomonono0Heie aToMbl. DHEpreTHdeckue ypoBHH. [loTeHITMAIBI BO30YXAeHUS U MoHKU3auH. CTIEKTPhI BOJIOPOAOIOI00HBIX
aTOMOB.
HepasnmuuumocTs OJMHAKOBBIX YacTull B KBaHTOBOH Mexanuke. IIpunnun Ilaymu. CTpykTypa JHEpreTM4ecKHX ypOBHEH B
MHOT'OJIEKTPOHHBIX aTOMaXx.
Tumnsl cBA3el 3IEKTPOHOB B aTOMaXx.
Monexkyna Bogopoaa. dusndeckas Ipupoaa XUMUIecKoi cBs3u. MoHHas 1 KOBaJICHTHAs CBSI3U.
OnekTpoHHbIE, KoJieOaTeNbHbIE U BpalllaTeIbHbIE COCTOSTHUS MHOTOATOMHBIX MOJIEKYI. MOJIEKYJISIpHBIE CIIEKTPHI.
DJeMeHTHl KBAaHTOBOW TEOPHMH M3JIydeHHs. BBIHYKJEHHOE M CHOHTAaHHOE H3iydeHue (oToHOB. [IpuHIMI pabOTHl KBAaHTOBOTO
reHeparopa.
Ctpoenne aTOMHOTO sijipa. Mogenu siapa. SnepHbie peakiuu. 3aKOHbI COXPAHEHUS B SAEPHBIX PEAKITUSX.
PannoaxtusHble IpeBpauieHus suep. Peakuus auepHoro aenenus. Llennas peakuus neneHus. SnepHsiid peakTop.
OJeMeHTapHBIE YaCTHIBI M X B3aHMMOACHCTBHSL.




Bomnpocsl Tekyiero onpoca
Bompock! Tekytiero ompoca BEIOUPAIOTCS U3 BOIIPOCOB K 3a4€Ty B COOTBETCTBHUE C TEKYIIEH MPOUIEHHONW TEMOH.

I[OKJ'IELHI)I UIn COO6III€HI/I$I MOTYT 3aCJIyHINBATbLCS BO BPEMS MPAKTUYCCKUX 3aHATHUI.

Tembl 10K1210B H COOOIIEHMIT
JlBmxeHue B rpaBUTAIMOHHOM ToJie. 3akoHbl Keruiepa.
I'mpockomnsl.
Hewnneprmansasie cuctemsl oTcdyera. CHITbl HHEPINH
MeTob! OnpeieNIeHHs BI3KOCTH.
O ekt xoyns — Tomncona.
KanmuisipHsle siBIeHns.
OMHCCHOHHBIE SIBJIICHUS U UX TIPIMEHEHHE.
IIna3ma u ee cBOMCTBA.
YckopuTenu 3apsHyKeHHBIX YaCcTHIL.
0. TpancdopmaTopsr.
1. YapTpa3ByK M €ro NIpruMeHEHHeE.
12. DnexTpoHHas OINTHKA.
13. Tonorpadus.
14. KsapkoBast MOJIEJb U KJIACCU(PUKAINS IIEMEHTAPHBIX YaCTHII.
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IIpumepbl NPaKTHYECKUX 3124

[TucTonerHas myis NpoOWia ABa BEPTHKAIBHO 3aKpPEIUICHHBIX JucTa Oymaru, paccrosiHuel mexny kotopsimu paBHO 30 M.
[TpoGouna Bo BTopoM sncte okazanack Ha h=10cMm Hmxe, yeM B nepBoM. OnpenenuTs CKOPOCTHY MYJIH, €CIH K IEPBOMY JIHCTY OHA
MOJJIETENa, IBUrasiCh TOPU30HTAILHO. CONPOTHBIICHUEM BO3/lyXa IIPEeHEOpEYb.

o o 1 o
BunT aspocaneit Bpamaercst ¢ 4actoToit N=360 MuH . CKOpOCTb V MOCTYNATENBLHOTO JBIKEHUS adpocaHell paBHa S54km/4. C
KaKOM CKOPOCTBIO U IBMKETCS OJIMH U3 KOHLIOB BUHTA, €CJIM panuyc R BiHTa paBeH 1 m?

Bpycok maccoit M,=5 Kr MOXeT CBOOOAHO CKOJB3UTH IO TOPHU3OHTAJBHOM MoBepxHOCTH 0e3 TpeHus. Ha Hem HaxoamTcs
apyroii opycok maccoit m;=1 xr. Koadgduuument tpeHus conprukacawomuxcs mosepxHocreit 6pyckosf=0,3. Onpenenuts MakCHMallbHOE
3HAYEHHE CUIIBI Fpn,, IPUIIOKEHHOH K HIXKHEMY OpYCKY, IPU KOTOPOI HAYHETCS COCKalIb3bIBAHHE BEPXHETO OpycKa.

Karep maccoit m=2 T Tporaercsi ¢ MecTa U B TedeHHe BpeMeHu T=10 ¢ pa3BuBaeT NpH ABUKECHUU IO CIIOKOIHOH BOJie CKOPOCTh
v=4 m/c. OnpenennTs cuity TArMF MoTOpa, cunTas ee MOCTOSIHHOM. IIpHHATH CHITy CONPOTHBIECHUS F¢ IBIKEHHIO MPONOPLIHOHATIBHON
ckopocty; Koaddunuent conporusnenust k=100 kr/c.

Kameniek CKONB3UT ¢ HAaWBBICIIEH TOYKH KyIoJia, UMerommero ¢Gopmy nomycdepsl. Kakyo myry Ol onuimueT Kamenlek, Ipeskae
YeM OTOPBETCS OT MOBEPXHOCTH KymoJa? TpeHueM mpenedpeus.

Ha penbcax crour miatopma, Ha KOTOPOH 3aKpersieHO opyaue 0e3 MPOTHBOOTKATHOTO YCTPOMCTBA TaK, YTO CTBOJI €ro
PAcCIONOKEH B TOPU30HTAIBHOM MOJOXKEHHH. W3 Opyaust MPOM3BOMAAT BBICTPEN BJOJb JKEIE3HOMAOPOKHOTO MyTH. Macca M; cHapsia
paBua 10 kr, u ero ckopocts U;=1 km/c. Ha kakoe paccrossaueloTkaturcs miatdopMa Mmocie BbICTpENa, €ClId KOd(PPUIUEHT
comnportusienusaf=0,002? M, = 20 .

[ap maccoit M;=200 r, mBIKyIHiic co ckopocThio Vi=10 M/c, ymapseT HeToABIKHBIHN map maccoir Mp=800 r. Y map npsmoi,
abcooTHO ynpyruid. KakoBbl Oy1yT CKOPOCTH V; | V, IIIAPOB MOCe ymapa’?

Ha mmnmHnp HaMoTaHa TOHKast THOKas HEpacTsDKUMAsl JICHTA, MAccoi KOTOPOH IO CPAaBHEHHIO ¢ MAaccOW IIMHIPA MOKHO TpeHeOpedb.
CBOOOHBII KOHEIT JICHTBI TPUKPEIUIN K KPOHIITEIHY M HpeIoCTaBWIN IIWINHIAPY OIyCKaThCs TMOJ JeHCTBHEM CHIbI TspKecTH. OmnpenenuTs
JIMHEHHOE YCKOPEHHMEed OCH IIAITMH/PA, €CIIH IITHHIP: 1) CIUIONTHOM; 2) TTONBI TOHKOCTCHHBIH.

ITnatdopma B BUzE MCKa pagiycoM R=1M BpamaeTcst o MHEpLHH ¢ 4acToToit Ny=6MuH . Ha Kpato m1atd)opMbI CTOUT 4e/oBeK, Macca
m xotoporo paBHa 80 kr. C Kakoif 9acToToi 70y/IeT BpaIaThest IaTdopmMa, eclti YelIOBEK HepeieT B ee neHTp? MoMeHT mHepiiy JiatdhopMel
pasen 120 KM%, MoMeHT MHEPLIMY YEJIOBEKA PaCCUUTBIBATE, KaK JUIsl MaTepUaIbHON TOUKH.

Kapanpam qnmsoit =15 cM, nocTaBeHHbIH BepTHKAIBHO, MagaeT Ha cTol. Kakyro yrioByro co 1 JIMHEHHYIO VCKOPOCTH OyAeT HMeTh
B KOHIIe majieHns: 1) cepenpHa kapanzamia? 2) BepxHuii ero koHen? CanuTaTh, 9TO TPEHHE HACTOIBKO BEJIHMKO, YTO HIDKHUI KOHEI| KapaH/alia,
HE NPOCKAJIb3bIBAET.

I'enmii maccoit m=100 r Op11 H300apHO HArpeT TaK, 9TO 00BEM €ro YBEIWIIICS B N=3 pa3a, 3aTeM BOJOPO OBLT H30XOPHO
OXJIKIEH TaK, YTO JIaBJICHHE €r0 YMEHBIIMIOCH B N=3 pa3a. HaliTu usmeHeHne A4S sHTpONUH B X0/Ie yKa3aHHBIX IPOIECCOB.

Kucnopon maccoit m=2 kr yBean4ui cBoi 00beM B N=5 pa3 0JIMH pa3 U30TEPMHUIECKH, APYroil — aguadbarHo. Halitn n3ameneHus
SHTPOITNH B KAXKIOM M3 YKa3aHHBIX IPOIIECCOB.

VneanpHBIA ABYXaTOMHBIA ra3 coBepmiaeT nuki KapHo. OO0beMbI raza B KOHIIE M30TEPMHUYECKOTO PACIIMPEHHS M B Hadaje
N30TEPMHUYECKOTO CXKaTHs paBHBI cooTBeTCTBEHHO V=12 11 1 V=16 1. Haiitu KI1/] nnkia.




B mmnmuHape mon moprmiHeM HaxomauTcs Bogopox Maccor m=0,02 kr mpu Ttemmeparype 1;=300 K. Bomoponm cHauama
pacIInpuIICcsianadaTHO, YBEIHYHB CBOW 00BEM B IISITh Pa3, a 3aTeM ObUIT CHKAT U30TEPMHUUECKH, ITPUYEM 00bEM ra3a yMEHBUIWICS B MATh
pa3. Haiitu Temneparypy T, B KOHIIE aqiabaTHOTO pacIIMpPEHHS U IMOJHYI0 paboTyA, COBEPIICHHYIO ra30M.

DJIeKTPUYECKOE TOJIEe CO3/aHO0 JBYMs ToueuHbIMU 3apsaamu Q=10 uKn u Q,= —20 uKu1, Haxoasmumucs Ha paccrosiauu =20
cM Apyr oT apyra. OnpenenuTh HanpsHDKEHHOCTh E Tosist B ToUke, yIaleHHOH OT iepBoro 3apsiaa Ha =30 ¢cM u oT BTOporo Ha =50 cM.

JIBe KOHIICHTPUYECKUE METAIUTMICCKHE 3apshKeHHBIC cephl paauycamu R;=6CM u R,=10 cM HeCcyT COOTBETCTBCHHO 3apsiIbl
Q=1 uKn u Q,= —0,5 uKn. Haiitu Hanps>keHHOCTH E OIS B TOYKaX. OTCTOSIIUX OT IIEHTpa chep Ha paCCTOSIHUAXK =5 cM, =9 cMm,
;=15 cm.

Tonkoe momykombIo pagmycom R=10 cM HeceT paBHOMEPHO pacIipeeNieHHbIH 3apsiy ¢ THHEHHOU mI0THOCTRIO T=1 MKKi/M. B
LEHTPEe KPUBH3HBI TTOJTyKobla HaxoanuTes 3apsaa Q=20 uKn. Onpenenuts cuity F B3auMoaeicTBUSL TOUEUHOTO 3apsijia U 3apsHKESHHOTO
MOJTYKOJbLIA.

ITo mpoBoanuky compotuBieHueM R=3OM TeueT TOK, CHja KOTOPOrOo paBHOMEpHO Bo3pactaeT. KommuectBo Teruorsr Q,
BBIJICTIMBIIIEECS B IPOBOJHUKE 32, BpeMs =8 ¢, paBHO 200 /Ix. OnpeaenanTh KOMNYECTBO MIEKTPHUECTBA (], IPOTEKIIEE 32 3TO BPEMs 10
MIPOBOJHHUK. B MOMEHT BpeMeHH, IPUHSTHIN 32 HAUaJIbHBIN, CUJIa TOKA B IPOBOJHUKE PaBHA HYIIO.

HcTovHKK TOKa 3aMKHYJIM Ha KaTymky ¢ compotusieHrneM R=10 Om u unayktuBHocThio L=l 'n. HaiiTi 3akoH M3MeHEHUS
TOKa B LIENH C TEYCHUEM BPEMCHH.

DJIC Garapen akkymyssiTopoB =12 B, cuna Toka lkopoTkoro 3aMmbikanus paBHa 5 A. Kakyio HaumOOJBIIYIO MOIIHOCTE Ppay
MOJKHO TIOJTYYHTH BO BHEITHEH LETH, COSANHEHHOH ¢ Takol Oatapeeii?

Karymka, HaMOoTaHHas Ha HEMAarHWTHBIH IUIMHApPHYECKUH Kapkac, umeeT N;=750 BHTKOB M MHIYKTHBHOCTH L;=25 MI'H.
UroObl yBENUUUTH MHIYKTUBHOCTh KaTymKH 1O L,=36 MI'H, 0OOMOTKY ¢ KaTyIIKH CHSUIM M 3aMEHHWIM OOMOTKOH n3 Ooiiee TOHKOH
MIPOBOJIOKH C TAKMM PacueToOM, YTOObI JUTHHA KaTyLIKH ocTanachk npexxHed. Onpenenuts 4nciio Ny BUTKOB KaTYIIKHU ITOCIIE TEPEMOTKH.

WnnyktuBHOCTh L xaTymxku paBHa 2 MI'H. Tox uactotoir v=50 I'n, mporekaromuii IO KaTylIKe, HW3MEHSAETCS 110
cuHycongampHOMy 3akoHy. Ompenenuts cpennioro DJIC caMOMHIYKIMH <&i™>, BOSHHKAMOIIYIO 32 WHTEpPBAJI BpeMeHH At, B TeueHHe
KOTOPOTO TOK B KaTyIIKe H3MEHIETCS OT MUHUMAJIBLHOTO JI0 MAKCUMAJILHOTO 3HAUYCHUsA. AMIUIMTYIHOE 3HAYeHHUEe CHIIBI ToKa 1g=10 A.

Kongencarop snekrpoemkoctbio C=500 nd coeauHeH mapamieldbHO ¢ KaTYIIKO#H mnHON =40 cM u momaapio S ceyeHus,
paBHOi 5 e, Karymka conepxut N=1000 ButkoB. CepredHuk HemarHuTHbId. Haiitn nepuon7 konebaHuid.

. . 2

Karymika (6e3 cepaeunuka) mmHoi =50 cm u miomiaapto S; cedyenus, papuoit 3 cm”, umeeT N=1000 BUTKOB M COeIHHECHA
MapaiienbHO ¢ KOHAEHCaTopoM. KOHIEHCATOp COCTOMT M3 JBYX IUIACTHH ILIOMAmbI0 $,=75 cM’ kammas. Paccrosme d Mexy
IUTACTHHAMH paBHO SMM. JmdnekTpuk — Bo3ayx. OmnpenenuTs nepuoal KonedaHuit KOHTypa.

IoBepx BBIMYKJIOTO CEPUUECKOTO 3epKaia paanycoM KpuBH3HEI R=20 cM HalWIM TOHKHI cioi Bomabl. ONpesesuTh TIIaBHOE
¢dokycHoe paccrosinue f rakoii cucremsl.

Ha crone nexut nauct Oymaru. JIyd cBera, majaromiuii Ha Oymary moj yrioMm €=30°, maet Ha Hell cBemioe maATHO. Hackoibko
CMECTHUTCSI TO IBITHO, €CJIH Ha OyMary MoJIOXKHUTh TUIOCKOTAPaIUIEIFHYIO CTEKIITHHYIO ITACTHHY TOJIIUHON =5 cM?

Ha ToHkumii crexnsHHBIA kiauH (N=1,55) magaeT HOPMAaJIbHO MOHOXPOMATHYECKMH CBeT. [IBYrpaHHBIN yroia o MEXIy
MOBEPXHOCTSIMH KIIMHA paBeH 2'. OnpeenTh AJIMHY CBETOBOM BOJHBI A, €CIIH PACcCTOSIHUE D MEXITy CMEXHBIMU HHTEP(EpEHIMOHHBIMU
MaKCHMyMaMH B OTpa)K€HHOM cBeTe paBHO 0,3 MM.

Ha nuwadpparmy ¢ KpyriabIM OTBepcTHEM JuameTpoM 0O=4 MM najaeT HOPMAaJbHO NapajUIeNbHBIA IMY4OK JIydeld
MoHOXpoMatuueckoro ceera (A=0,5 Mxm). Touka HaGIIOACHNS HAXOMUTCS HA OCH OTBepCTHsl Ha paccrosauu b=1 M oT Hero. CKOIBKO
30H @penens ykiaapiBaeTcss B 0TBepCTUU? TeMHOE WM CBETIIOE IISITHO TOJYYHTCS B LICHTPE JTU(PPAKIMOHHON KapTHHBI, €CIM B MECTE
HaOJI0IeHUIT TOMECTUTD IKpaH?

Omnpenenuth nMoTeHIMaNbHYI0 [1, kuHeTn4eckyto 7' ¥ NONHYI0 £ SHEPruy 3JIeKTPOHA, HaXOSIIEerocsl Ha NepBoi opOuTe aToma
BOJIOpOJa.

IIpumepsI TeCTOBBIX 3aJaHMIT

1. HpI/I BpalaTeJIbHOM JABMXCHUN HOPMAJIbHOC YCKOPCHUC PAaBHO
2 2
A) av __.B)d_(pc)d_(PD d_o)E)V_.
dt dt dt? dt R

2. 3aKOH COXPaHEHMs] UMITYJIbCa BBIIOIHIETCS, €CIH
A) cymma Bcex BHYTPEHHUX CHJI paBHA HYIIO

B) cymma Bcex ckopocTeit paHa HyJIHO

C)cymma 6cex eHewHUX CUTL PABHA HYIIO

D) cymma Bcex MOMEHTOB BHEIITHUX CHIT PaHa HYITIO
E)npu nelicTBUM KOHCEPBATHUBHBIX CHIL




3. Pabora B MexaHHKe paBHa
A) j(lf - dS_) B) I(F -dsS)C) I(§ - d\7)D) jm -V - dt E) HeT npaBUIBHOTO OTBETA.

4. IloHATHE MOCTYNATENBHOTO ABHKEHHUS:

A) amo Osudicenue, npu KOMOPoM 100as RPAMASL, JHCECMKO CEIZAHHASL C OBUICYUMCSL METOM, OCIAEmCsi APALIeNbHOU
CB0eMYy NepEOHAYUANbHOMY NONOICEHUIO.

B) ecnu npu ABMKEHHH Tena KaKue-1ub0 IBE TOYKU OCTAIOTCS HEIOABIKHBIMU

C) xoraa Bce TOUYKH Teja MePEeMEIIA0TCS B MApaICIbHBIX TIOCKOCTIX

D) Bparuenue Tena BOKPYT OCH

E) pesyapTupyomee qBIKSHUE Tela

5. YacroTa konebaHuil MaTeMaTH4eCKOro MasiTHUKA PaBHA

A)MB)\/%C)WD)\/WE)\/%.

6. [1epBriii 3akoH HeroToHa:

A) Cuia paBHa IPOU3BEACHUIO MacCH TeJIa Ha yCKOPEHUE

B) Cutsl, ¢ KOTOPBIMH B3aMMOJICHCTBYIOT [jBa TEJA, YUCICHHO PAaBHBI M IPOTHBOIIOJIOKHBI 110 HAIIPABICHHIO

C) Bcesikoe Teno mpeObIBaeT B COCTOSHUY ITOKOS, €CIIH CyMMa CHJI, ASHCTBYIONIUX HA HErO paBHA HYJIIO

D) Cywecmeyiom makue cucmemot omcyema, OmMHOCUMELbHO KOMOPbIX 6CSIKOE MeN0 NPebbleaem 6 COCMOSIHUL NOKOSL Wil
paenomepnolefo U NPAMOTUHETIHO20 OBUIICEHU, NOKA B030eliCMEUe CO CMOPOHbI OPY2UX Meil He USMEHUN 1020 COCIOAHU

E) F=ma.

7. KoHcepBaTUBHBIE CHUJIBL:

A) cunvi, pabomsl KOMOPBIX He 3a8UCAN Om POpMbL nymu
B) cuitbl, paboThI KOTOPBIX 3aBUCAT OT (POPMBI MyTH

C) cuibl TpeHuUs

D) cunbl TArOTEHUSN

E) snekTpocTaTHYecKHe CUIIbI

8. Ilkltl)@e?eﬂuﬂanbﬁoe YpaBHCHHE 3aTYXAIOMIUX KOJCOAHUH:
A) X+@LX=

B) X+ Zﬁx+a)0 = f cosmt

C) X+kx=0

D) X =a.e” cos(at + @)

5.4 MeToauyeckue MaTepuaJibl, onpeae/somue Npoueaypbl OHeHUBAHUS 3HAHN, YMeHMHi, HABBIKOB U (WJIH) ONbITA
JIeATeJbHOCTH, XapaKTePH3YIOIIHX 3Tanbl (JOPpMHUPOBAHNSA KOMIeTeH Mt

Onucanne npoueaypbl ONEHUBAHUS N0 TEKYIIeMY KOHTPO.I0 «Onpoc no teopuu / TectupoBanue».

KoHTpOJIb BBIMIOJIHEHHON CaMOCTOSTEIbHOW PabOThl OCYILIECTBISIETCS UHIUBUAYAIbHO, HA 3aHATHAX, IIPH TECTUPOBAHUM; NIPU
3TOM OIICHUBAETCS YPOBEHb OCBOCHHS OOydaromerocsi y4eOHbBIM MaTepHaJIOM, yMEHHE 00ydaloIierocs HCIOJIb30BATh TEOPETHIECKHUE
3HAHMS NIPH BBIIIOJIHEHUHN PAKTUYECKHX 33724, 000CHOBAaHHOCTh U YETKOCTh U3JIOKEHHUS OTBETA.

TecTupoBaHue MO AMCHUIUIMHE MPOBOAMTCS C HCIIOJIb30BAHMEM PECYPCOB AIIEKTPOHHOI oOpasoBaTenbHON cpensl «Moodley
(pexxum nmocrtyma: http://do.samgups.ru/moodle/). KomidecTBo TecTOBBIX 3aaHUi W BpeMs 3aaeTCs CUCTEMOH. Bo BpeMst poBeneHNUs
TECTUPOBAHUsI 00yJaIOIIHECS MOTYT HOJIB30BATHCS MPOTPAaMMOM AUCIMIUINHEI, CIIPABOYHOHN JINTEPATYPOH, KaJIbKYJIATOPOM.

Pe3ynbraT Ka)ka0r0 00ydJaroIerocs OeHNBAETCS B COOTBETCTBUHU C YHUBEPCAJIBHOI IIKANOH, NPUBEACHHON B IMyHKTE 5.2.

Onucanne nponeaypbl OEHUBAHUS «3aINTA JIAG0PATOPHBIX H MPAKTHYECKUX PadoT».

OrneHuBaHUE UTOTOB J1a00PaTOPHOI pabOThI MPOBOIUTCS MPENOJaBaATENEM, BEAYIIUM J1a00paTOpHbBIE pabOTHI.

[lo pesynbraram NpOBepKH OTYeTa IO J1a0OpATOpHOM paboTe O0y4aloUIMHCS IOMYyCKaeTcss K €ro 3alluTe IMPH YCIOBUH
COOITIOICHUS TIEPEUHMCIICHHBIX YCIOBUIA:

— BBITIOJTHEHKI BCE 3a/IaHMUS;

— OTCYTCTBYIOT OIIUOKH;

— 0(popMIIEHO B COOTBETCTBHUH C TPEOOBAHHUAMHU.

B ToM cmywae, eciu coiepaHHE OTYeTa HE OTBEUACT IMPEIBSABIIEMBIM TPEeOOBAaHUSAM, TO OH BO3BpAIAETCS aBTOPY Ha
nopaboTky. O0yJarouiics J0/DKeH nepeaeaaTh OTYET ¢ yUeTOM 3aMedaHuidl. Eciau COMHEHHs BBI3BIBAIOT OT/IC/IbHBIC aCIEKThI OTYETa,
TO B 3TOM CJIy4ae OHU PACCMATPUBAIOTCS BO BPEMsl YCTHOMU 3aIUTHI.

3amuTa oTYeTa MO J1abOpaTOPHON paboTe MpeACTaBisIeT cOOOW YCTHBIA MyOJMYHBIA OTYET OOYYarolmerocs O pe3yibTaTax
BBITIOJTHEHHWA, OTBETBI HAa BOIIPOCHI IPETIOAABaATCIIA.

OTBeT 00yYaromerocs OICHUBACTCS MPEIoJaBaTeNIeM B COOTBETCTBUY C KPUTSPUSMHU, OTIMCAHHBIMY B IIYHKTE 5.2.

Onucanue mnpouUeaypbl OlEHUBAHUS «3alUTAa KOHTPOJbHOW padoTb». OIlleHWBaHWE TMPOBOAWTCS BEAYIIHM
IperoIaBaTeeM 1o JaHHOW yueOHo# nmuctmininee. [1o pe3ynmbTataM npoBepKr KOHTPOIBHOM paObOThl 00yUYarOIIUICS JTOIMYCKAeTCS K €€
3alIUTe TPU YCIIOBUH COOIOICHHS TICPEUHUCIICHHBIX YCIOBHIA:

— BBITIOJTHEHBI BCE 3a/IaHHUS,

— c/ieNIaHbl BBIBO/JIBI;

— OTCYTCTBYIOT OIIINOKU;

— 0(hopMIIEHO B COOTBETCTBHH C TPEOOBAHUSIMHU.

B tom ciydae, ecnm paboTra HE OTBEYaeT MPEIbSIBISIEMBIM TpeOOBaHHAM, TO OHA BO3BpAIacTCs aBTOPY Ha JOpPabOTKY.




OO0ydatonmuiicss JOIDKEH IepeenaTs padoTy ¢ YIeTOM 3aMEYaHWH M MPEIOCTaBHUTh IS MIPOBEPKH BaAPHAHT C Pe3yIbTaTaMH paboTHI Hal
omuOkaMu. Eciii COMHEHHS BBI3BIBAIOT OTAENBHBIC aCMIEKTHl KOHTPOJIBEHON PabOThI, TO B 3TOM CITydae OHH PacCMAaTPHBAIOTCS BO BPEeMs
YCTHOM 3aITuTHl PabOTHI.

3amuTra KOHTPOJIBHON pabOThI MpeacTaBiseT co00M YCTHBIM MyOJIMYHBIA OTYET OOYJaromerocss O pe3ysibTaTaX BBITOJTHEHUS,
OTBETHl Ha BONpOCHl mpenoiasatenas. OTBET 00ydarollerocs OLEHHWBACTCS NPEIOAaBaTeieM B COOTBETCTBUM C KPHTEPHUSIMH,
ONUCaHHBIMU B IIyHKTE 5.2.

Onucanne npoueaypbl OHeHHBAHUS «IK3aMeH». DK3aMeH NPUHMMAETCs BEIyLIMM IperojaBaTelieM 0 JAaHHOH y4eOHOi
MUCIHATUTHHE. OK3aMeH MOXET IPOBOIUTHCA Kak B (opMe OTBETa Ha BOMPOCH Omiera, Tak W B ¢opme TectupoBanus. Dopma
omnpezensieTcst npenoaasareieM. Vcxos n3 BeIOpaHHOH (opMBbI, OMMCHIBAETCS METOIMKA POLIETYPHI OLICHUBAHUSL.

IIpn mpoBeneHNM yCTHOTO 3K3aMeHa oOydaromemycs npemocrasisercs 30 MUHYT Ha moAroToBKy. Ompoc oOydaromerocs Mo
OnieTy Ha yCTHOM 3K3aMeHE He JoJDkeH mpeBblmath 0,35 gaca. OTBeT 00ydaromerocs OIEHUBAETCA B COOTBETCTBHH C KPUTCPHAMH,
OIMCAHHBIMM B IyHKTE 5.2.

IIpu mpoBenennu ’k3amMeHa B ¢GopMme TecTHpoBaHUS B cucreMe «Moodle» (pexxmm moctyma: http://do.samgups.ru/moodle/)
KOJIMYECTBO TECTOBBIX 3aJaHUi W BpeMs 3a1aeTcsi cUcTeMoi. Bo Bpems mpoBeneHus SK3aMeHa 00y4aroliuecsi MOT'YT MOJIb30BaThCs
MPOTpaMMOil TUCHHIUIMHBI, CIPAaBOYHOH IUTEPATYpOH, KaJdbKyIsATOpOM. Pe3ympTaT KaXXIoro O0O0ydYalomerocs OIECHUBACTCS B
COOTBETCTBUH C YHUBEPCAIBHON MIKAJION, IIPUBEIEHHOH B ITyHKTE 5.2.

Onucanne npoueaypbl oeHUBaHUA «3adeT».

3adgeT MOXET NMPOBOJMUTHCS Kak B (JOPME YCTHOTO WIJIM ITHMCBMEHHOI'O OTBETA CIIOCIEIYIOMIEM COOECETOBAHHEM Ha BOIPOCHI
bunera, Tak U B popMe TECTUPOBAHHUS.

IIpn mpoBeneHnu 3adera B (opMe YCTHOTO OTBETa Ha BONPOCHI Omiera oOydaromemycs npemoctaBisiercs 20 MHHYT Ha
noArotoBky. Onpoc oOy4aromierocs o OuieTy He 1oJbkeH npeBbimath 0,25 yaca. OTBeT 00ydaromerocs: OLEHUBAECTCSl B COOTBETCTBUH
C KpUTEPUSAMH, ONIUCAaHHBIMH B ITyHKTE 5.2.

Ilpu mpoBeneHun 3auera B Qopme TectupoBaHus B cucteme «Moodle» (pexxum pnoctyma: http://do.samgups.ru/moodle/)
KOJIMYECTBO TECTOBBIX 33/JlaHMH M BpeMs 3amaeTcs cucteMod. Bo Bpems mpoBeneHus 3adera OOydaromIMEcss MOTYT IOJIb30BATHCS
NpOTpaMMOM AWCHMIUIMHBI, CIIPABOYHOH JIMUTEPaTypod, KaJbKylATOpPOM. Pe3ymbTar Kakaoro oOydYaroIierocs OLEHHBACTCS B
COOTBETCTBHM C YHUBEPCAJIbHON MIKAJION, IPUBEICHHOI B MyHKTE 5.2.

6. IEPEYEHb YUEBHO-METOJINYECKOTI'O OBECHEUYEHUS 1151 CAMOCTOSITEJILHOM PABOTBI
OBYYAIOIUXCS MO JUCHUIIIUHE (MOJIYJIIO)

6.1 IlepeyeHb OCHOBHOI M JONOJIHUTEIbHOH Y4eOHOM JIUTepaTyphl, HeOOXOAUMOM 1Jisl 0CBOCHUSI AUCHMILIMHBI (MOYJI51)

6.1.1. OcHoBHas JuTEpaTypa

ABTOpHI, 3aruaBue M3pateancTBo, rog | Kou-Bo
COCTABUTEJIH
JI1.1 |Casensen U.B. Kypc o6ueit ¢pusuka [DnexrponHoe nzaanue]: Yueonuk. B 3-x 1. |CII6.: U3narensctBo | DU DBC
T.1. Mexannka. MonekymnsipHas pusuka. — 12 — e m31., ctep. «JIauby, 2016. "Jlanp"
http://e.lan
book.com/
book/7176
0
JI1.2 |Casenses U.B. Kypc obmeit puznka [DnexrponHoe nzganue]: Yuebuuk. B 3-x . [CII6.: UznarensctBo | DU OBC
T.2. DneKTpu4ecTBO U MarHeTusm. — 12 — e usm., crep. «Jlanby, 2016. «JIauby
http://e.lan
book.com/
book/7176
1
JI1.3 |Cagenses U.B. Kypc obme#t puzuka [Dnexkrponnoe uznanue]: Yuebuuk. B 3-x . |CII0.: U3natensctBo | DU OBC
T.3. KanroBas ontuka. ATromHas ¢pusuka. @usuka tBepaoro tena. |«Jlaaby, 2016. «Jlanp»
®du3nka aTOMHOTO Spa U 3JE€MEHTapHbIX 4acTull. — 4 — € u31l., CTep. http://e.lan
book.com/
book/7176
3
J1.4 |llon pen. W.IL. Oo6r1mas pusuka. CoopHUK 3a1au [DaekTpoHHOEe M3nanue] / Mocksa :KnoPyec, OBC
[amkapuHa Manxapwua W.I1., Kupesaor A IT., Kybapes C.U., PasmnoBa C.M.  [2015. BOOK.RU
https://ww
w.pbook.ru/
book/9159
61
JI1.5 |T. U. Tpodumona Kypc ¢usukn: yueo6. [Tocobue ams By3os / T. M. Tpopumona; pex. M. : Akagemus, 28
M-Bom ob6pazoBanus PO. — 14-e u3f., cTepeoTHIL. 2007. — (Beicuiee
npodeccuoHaIbHOE
o0pazoBaHmue)
JI1.6 |T.U. Tpodumona ®wusnka B Tabimnax u Gopmynax: yued. [Tocodue mns By3os / T. M. |M. : Akagemus, 27
Tpodumona; pex. M-Bom obpazoBanus PO. — 3-e uzn., ucnp. 2006. — (Beicmee
npodeccroHabHOE
o0pazoBaHue)
6.1.2 lonoJiHUTEIbHASA JIUTEPATYypa
ABTOpBI, 3arnaBue H3nateancrBo, rog | Koa-Bo
COCTABHTEJIH



http://e.lanbook.com/book/71760
http://e.lanbook.com/book/71760
http://e.lanbook.com/book/71760
http://e.lanbook.com/book/71760
http://e.lanbook.com/book/71761
http://e.lanbook.com/book/71761
http://e.lanbook.com/book/71761
http://e.lanbook.com/book/71761
http://e.lanbook.com/book/71763
http://e.lanbook.com/book/71763
http://e.lanbook.com/book/71763
http://e.lanbook.com/book/71763
https://www.book.ru/book/915961
https://www.book.ru/book/915961
https://www.book.ru/book/915961
https://www.book.ru/book/915961

J2.1 |T.U. Tpopumosa Odumsuka. B Tabnunax u popmynax: yaedHoe mocooue / Mocksa: KnoPye, 9bC
T.U. Tpodpumora. 5- ¢ u3. [IneKTPOHHBIH pecypc] 2017 BOOK.RU
https://ww
w.book.ru/
book/9202
90
J2.2 |T.U. Tpodumosa Kypc ¢usuku ¢ npumepamu perenns 3aaad B 2-X Tomax. Tom 1: Mocksa: KnoPyec, 9BC
yaebnoe nmocodue / T.U. Tpopumosa, A.B. ®upcos. [Inexrpornsrit |2017 BOOK.RU
pecype] https://ww
w.book.ru/
book/9195
61
J2.3 |T.U. Tpodumosa  [Kypc dbusuku ¢ mpumepamu perrenus 3amad. B 2 1. T. 1 : yue6. Jns [M.: KaoPyc, 2010 2,95C
By30B / T. U. Tpodumosa, A. B. ®upcos. [InekTpoHHbIH pecypc] BOOK.RU
https://ww
w.book.ru/b
00k/263324
JI2.4 |B. C. BonbkenmreiiH |COopHuK 3a1a4 1o obmemMy Kypey ¢usuku: st cryn. Tex. Bysos /  [CII6.: Kumwxabiid 31
B. C. BompkeHmTeH. — 3-€ U3/1., HCHP. U JOT. mup, 2008
JI2.5 |B. C. BonbkenmreiiH |Bonskenmreiin, B. C. Coopauk 3anau no obuiemy kypey pusuku : [CII6. : KHmokHBII 85
s ctya. Tex. Byzos / B. C. BonpkeHIITeHH. — 3-€ H31I., UCTIP. H mup, 2007
JIOTI.
J2.6 |T.U.Tpopumoa |Kpartkuii kypc ¢usukn: yued. [Tocobue s Bysos / T. 1. M.: Bercm. k., 82
Tpodumosa. — 5-e u3z., crep. 2006
6.2 Meroanueckue pa3paboTku
ABTOpBI, 3arnaBue H3pareancrBo, rog | Koua-Bo
COCTABUTEJIH

M1 |Bonos B.T., BonoB |®wusuka. Yacts 1. ®usndeckue ocHOBEI MexaHUKU. MonekyisipHas |Camapa : CamI'YIIC, OU
J.b., Bunskuna (u3MKa ¥ TePMOANHAMUKA: METOANYECKIE PEKOMEHIANH K 2016
E.B., 3ybapeB A.Il., |BBIOTHEHUIO CAMOCTOSTEIBHBIX PA0OT sl 00YJAIOMIHXCS 10
Jlamaxaros X. /1., HaIpaBJICHUIO TOATOTOBKH (cnennansHocTH): 09.03.01 -
3aifynkoBa T.B. Wudopmarnka u erauciurensHas Texanka; 09.03.02 -

Wudopmanmonnsie cucteMsl U Texaonorun; 13.03.02 -
DNIeKTpO3HEPreTHKa U 3eKTpoTexHuka; 15.03.06 - MexarpoHuka u
pobororexnuka; 20.03.01 - TexaocdepHnas 6e3omacHOCTh; 27.03.01
- Cranpaptuzauus 1 Mmerposorus; 27.03.03 - CucteMHbli aHaIu3 U
ynpasienue; 23.05.01 — HazeMHBIEe TpaHCTTIOPTHO-TEXHOIOTHICCKHE
cpenctsa; 23.05.03 — [ToaBUIKHOM COCTAB JKEIE3HBIX T0POT;
23.05.04 - DkcmmyaTanus skene3Hbix gopor; 23.05.05 - Cuctemsl
obecrieueHns ABIKeHHS 10e3710B; 23.05.06 - CTpoUTenbCTBO
JKEJIE3HBIX JIOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHEICHOYHOH 1
3a09HOU (hopM 00yueHUs [ DnekTpoHHbIH pecype] (Ne4201)

M2 |B.T. Bonos, J.b. Duznka. DNEKTPUUECTBO, MArHETU3M, ONITHKA : JIAOOpATOPHBIN Camapa : CamI'YIIC, 43,
Bosos, E.B. NPaKTUKYM 10 PU3KMKe, PU3KUKE (TOMOTHUTENLHBIE PA3AEbl) IS 2015 €cTh
Busikuna, A.IL CTyIeHTOB crienmansHocTei: 23.05.01 — Ha3zeMHbIe TPAHCTIOPTHO- STIEKTP.
3}’63pr: B.A. TeXHOJIOTHUECKue cpencTBa, 23.05.03 — [ToaBmkHOM cocTa KOTIHA
Muxatinos, X.JI. bKENIE3HBIX J0por, 23.05.04 — DKcIuyaTanus sKeJle3HbIX J0pPOr,

Jlamaxanos, JLE. 153 05 05 _ Cpcremsr oGecrieuerus aBwmkerns 1oe3os, 23.05.06 —

Kwyp, H.IO. CTpOHTENHCTBO KENE3HBIX JOPOT, MOCTOB M TPAHCIIOPTHBIX

Xoxnosa, T.B. o

3aitanKkona torHenel, 09.03.01 — MHbopMaTHKa U BRIYACITHTENEHAS TEXHAKA,
09.03.02 — UadopmanroHHbIe crcTeMBl U TexHoMoruw, 13.03.02 —
DIeKTpOIHEpreTHKA U AMeKTpoTexHuKa, 15.03.06 — MexarpoHnnka u
pobororexHuka, 20.03.01 — TexHochepnas 6e3omacHoCTh, 27.03.01
- Crannaptuzanus u metposiorus, 27.03.03 — CucteMHbIi aHaNU3 1
yrpaBJieHHue OYHO# 1 3a04HOH opm 00ydeHus

M3 |B.T. Bosos, /1.b. Du3rka. MexaHuKa U MOJIEKyJsIpHast pu3nka : 1abopaTopHbIi Camapa : CamI'VIIC, 100,
Bosos, E.B. [PaKTUKYM JUIs CTYACHTOB crenuanbaocreit: 23.05.06 — 2014 eCTh
Bunsikuna, A.I1. CTpOUTENHCTBO HKENE3HBIX J0POT, MOCTOB M TPAHCIIOPTHBIX INEKTP.
3ybapes, B.A. ToHHenel, 23.05.01 — HazeMHbIe TPaHCIIOPTHO-TEXHOJIOTHIECKHE KOTHUS
Muxaiinos, H.A. cpenctsa, 23.05.03 — [ToaBmXHOM cocTaB XKene3HbIX 1opor, 23.05.04
Konpayrun — DKcruTyaranus xeye3nbix 1opor, 23.05.05 — CucreMbr

oOecrieueHus! IBU)KEHHS TI0€3/10B U HalpaBJICHUH MOJrOTOBKH:
09.03.01 — Mndopmarnka n BeraucauTensHas Texauka, 09.03.02 —
MHpopManmoHHbIe CHCTEMBI U TexHoioruy, 13.03.02 —
DIEKTPOIHEPreTUKa U ANEeKTpoTexHuka, 15.03.06 — MexarpoHuka u
po6oToTexnuka, 20.03.01 — TexnocdepHas 6ezonacuocts, 27.03.01
— Crannaprusanus u merponorus, 27.03.03 — CucremHblil aHanus3 u
yIpaBJIeHHE OYHOW U 3209HOH hopm oOydeHus



https://www.book.ru/book/920290
https://www.book.ru/book/920290
https://www.book.ru/book/920290
https://www.book.ru/book/920290
https://www.book.ru/book/919561
https://www.book.ru/book/919561
https://www.book.ru/book/919561
https://www.book.ru/book/919561
https://www.book.ru/book/263324
https://www.book.ru/book/263324
https://www.book.ru/book/263324

6.3. IlepeueHnb pecypcoB HHPOPMAIMOHHO-TEJTEKOMMYHUKANIMOHHOM ceTH ""UHTepHeT"

HaumeHnoBaHue pecypca du.anpec
91 —3BC CamI'VIIC, pecypc mocryreH ¢ mobbix ITK mocie https://samgups.bibliotech.ru
perucTpanuu B OMOJINOTEKE.
92 |- OBC usparennctsa "Jlanp" (Temartuyeckuit naker: Mmkenepuo-|http://e.lanbook.com/

TeXHU4eCKrne Hayku (KHUTH m3garenbcTtBa «YMIL XK T»)). Pecype
moctytieH ¢ mo6six 1K mocie peructpammu ¢ 1o00T0 KOMITBIOTEpa

By3a.
93 | DBC "AiiGykc", pecypc nocrymen c¢ mo0Osix IIK  mociefhttp://ibooks.ru/
ETUCTPAINH C JII0O0T0 KOMITBIOTEpPA BY3a.
24 - ®TBOY «YuebHO-METOMMIECKUi LIEHTp Ha kenesHonopoxxuom|http:/library.miit.ru/miitb.php

TpaHcropre». JlocTynm K NOJHBIM BEpPCHSM KHHUI H3AATEIbCTBA
BO3MOXCH TIOCNe peructparuu Ha caite MUUTa ¢ moboro K
Halero YHUBEPCUTETA.

95 |- Uudopmannonnas cucrema "EquHOe OKHO OCTYMA K http://window.edu.ru
00pa30BaTebHBIM PeEcypcam” IPEeNOCTaBISET CBOOOIHBIM IOCTYI K
KaTajuory 06pa3oBaTelbHbIX MHTEPHET-PECYPCOB U
TIOJIHOTEKCTOBOM 3JIEKTPOHHON YHEOHO-METOMIECKOH OGUOIHOTEKE
JUTs 00I1Iero ¥ Mpo)eCCHOHATBLHOTO 00pa30oBaHus.

7. METOINYECKHUE YKAZAHUSA JJISA OBYYAIOIIUXCA 1O OCBOEHUIO JUCIIUIIJIMHBI (MOY JIST)

Jucunmmaa «@u3nuKa» B COOTBETCTBHHU C YUEOHBIM IUTaHOM crienranbHOCTH 23.05.03 m3ydaeTcs B TeUEHHE TPEX CEMECTPOB
Ha MEPBOM M BTOPOM Kypcax.

[Tporpammoii mpexycMOTpPEHbI TEOPETHUYECKNE 3aHATHS (JEKINH), IPAKTHYECKNE 3aHATHSA, Ta0OpaTOpHbIE PaOOTHI.

TeopeTndeckue 3aHATHS IIPOBOAATCS B COCTaBE ITOTOKA, & MPAKTUIECKUE 3aHATHSA, Ta0OpaTOpHBIC pabOTEI — B COCTaBE I'PYIIIHI
(moyTpymIeL).

ITpn mpoBeneHWM 3aHATHH HCHONB3YIOTCSA NedyaTHble (y4eOHHWKH, TOCOOWS, CHPAaBOYHUKM M METOAWYECKHE pa3pabOTKM),
JIEMOHCTpPallMOHHBIE (IUTaKaThl, JlabopaTopHOe 00OpyZOBaHME, NPUOOPHI) W MyJIbTHMEAWIHBIE (ClHaia-(QUIbMBI, MPE3eHTANOHHBIC
MaTepHalibl Ha 3JIEKTPOHHBIX HOCUTEIISIX) CPEICTBA O0YIEHHS.

B xone nexkumii mpernofaBaTens U3JaracT M pazbsCHIET OCHOBHbIC, HANOOJIEE CIOXKHBIC TMOHATHS TEMBI, a TAKXKE CBSI3aHHBIE C
HEeW TeopeTHYEeCKHe W MpPaKTHYECKHEe MpOOJIEMBI, aeT PEKOMEHIAIMH Ha BBHINOJHEHHE CaMOCTOSTENbHOH paboTel. ConepikaHue H
CTPYKTYpa JIEKIIMOHHOTO MaTepHaia JI0JDKHBI ObITh HAalpaBlieHbl HA (JOPMUPOBAHKE y 00YUYAIOMIEroCcsi COOTBETCTBYIOIUX KOMIIETEHIINI
U COOTHOCHUTBHCS C BRIOPAaHHBIMH IIPEIIOAABATEIEM METOAaMHU KOHTPOJIS M OLIEHKOM NX YCBOCHHS.

B xone nexuunii 00y4aronMcsi peKOMEHAYETCs: - BECTH KOHCIIEKTHPOBaHUE yueOHOro marepuaia; - oOpaiiaTh BHUMaHHE Ha
KaTeropuu, GOpMyIMPOBKH, PACKPBIBAIOIINE COAEPXKAHUE TE€X WJIM MHBIX SIBICHUH M MPOLIECCOB, HAyYHBIC BHIBOABI M IMPAKTHYECKHUE
PEKOMCHAANHU IO UX MPUMEHCHHIO; - 3a/laBaTh MPEIOAaBaTCII0 YTOUYHAIOINUE BOIIPOCHI C LEJIBIO YACHCHUA TCOPECTUICCKUX HOJ'IO)KCHI/Iﬁ,
pa3pCuiCHus CIIOPHBIX CHTyaHHﬁ. B pa60q1/1x KOHCIICKTaX XEJIATCJIbHO OCTaBJIATH I1OJIA, HA KOTOPBIX BO BHEAYAUTOPHOC BPEMA MOKHO
cenaTh MOMETKH U3 y4eOHO-METOANYECKOTO 00ECHEeUeHUs sl CaMOCTOSTENEHON PaboThl 00YdJaroIUXCs, JOMONHAIOMEr0 MaTeprai
MIPOCTYIIAaHHON JIEKIIUHU, & TaKKe MOMETKH, MOJYEPKUBAIONINE OCOOYI0 BAXKHOCTH TE€X WM HHBIX TEOPETUYECKUX MOJOxKeHUH. st
YCIICITHOTO OBJIaJCHUS KypCOM HEOOXOAMMO IOCEIaTh BCE JICKIMH, TaK KaK TeMAaTHYECKHH MaTepHall B3aMMOCBSI3aH MeXay coboil. B
ClIydasx IMpoITyCKa 3aHATUS CTYJACHTY HeO6XOI[I/IMO CaMOCTOATECJIbHO M3YYUTH MaTcepual U OTBETHUTH Ha KOHTPOJIBHLIE BOIIPOCHI I1O
MPOMYIIEHHON TeMe BO BpeMs MHANBUAYAIBHBIX KOHCYIbTAIIA.

[TpakTryeckne 3aHATHS BKJIIOYAIOT CAMOCTOSITEIBHYIO INPOPA0OTKY TEOPETHYECKOro Marephala M HW3y4eHHE METOIHMKH
peuICHuA TUIIMYHBIX 3ajady. HeKOTOpLIe 3aJa4n COJACPKAT OJICMCHTBI HAYYHBIX PICCJ'IC}IOBaHPIfI, KOTOpPbIE MOI'YT HOTpC6OBaTI)
yriryOeHHOH caMOCTOATENbHOM MPOpabOTKH TEOPETHYECKOTO MaTepralla.

JlaGopaTopHble paOOTHI HAmIpaBICHBl HA 3aKPEIJICHHE TEOPETHUECKOro MaTepHajla M BHIPAOOTKH HABBIKOB ITPOBEACHUS
JKCHEPUMEHTAIBHBIX HAYyYHBIX UCCIEAOBAaHUN PA3IMUYHBIX TEMNIOTEXHUYECKHUX SBICHUN M OLIEHKU MOTPEIIHOCTEN U3MEPEHHH, a TaKXKe
HaBBIKOB pabOTHI C COBPEMEHHOM HAyYHO-HMCCIIEI0BATELCKON aIapaTypoil.

IIpu opraHm3amuu BHEAyIUTOPHON CaMOCTOATENBHOW pabOTHl MO JAaHHOW AMCHUIUIMHE IPENojaBaTeli0 PEKOMEHAYeTCs
UCTIONIB30BATh CIIEAYIONIHE ee (POPMBI:

- pemIeHne CTYACHTOM CaMOCTOSITETIbHBIX 3a7a4 OOBIYHON CII0’KHOCTH, HAIIPABJICHHBIX HA 3aKpeIyIeHNe 3HAHUN 1 YMEHUH;

- BBINIOJIHEHWE MHAMBUIYyaJIbHBIX 33aHUH TTOBBIIICHHON CIIOXHOCTH, HANPABJICHHBIX HAa Pa3BUTHE y O0OYYarONIMXCSI HAYIHOTO
MBIIIJICHUSA 1 UTHUIIHATUBBbI.

JlommyckoM K UTOrOBOMY KOHTPOJIIO B BHJIE SK3aMEHa WIJIM 3aueTa SIBJISETCS BBIOJHEHHE U 3alUTa BceX JIAOOPaTOPHBIX padoT,
MPEeJyCMOTPEHHBIX I1.4; pellleHne NHIUBHIyalbHbIX 3a0aHUN.

IToaroroBka Kk 9K3aMeHy U 3a4eTy MpPEAINOIaraerT:

- U3y4Y€HUE OCHOBHOM M JOMOJHUTENBHOMN TUTEPATyphl, KOHCIEKTOB JIEKIINH;

- PCIICHNE TUIIOBBIX 3a1a4,

- y4acTHe B IPOBOJMMBIX KOHTPOJIBHBIX OINPOCAX;

- TECTUPOBaHUE M0 TEMAM;

- PCIICHNEM CaMOCTOATEIBbHBIX KOHTPOJbHBIX pa60T;

- yyacTie B pa300opax KOHKPETHBIX CUTYaluii.

8. ”H®GOPMALIMOHHBIE TEXHOJIOT MU, UCIIOJIB3YEMBIE [IPU OCYLLIECTBJIEHNU OBPA3OBATEJILHOIO
MPOLECCA MO JUCHMIIIMHE (MOJIY.JTIO)

PasmeleHne yueOHbIX MaTepuasoB B pasnene «Pusuka» cuctembl o0yuenus Moodle: http://do.samgups.ru/moodle/

8.1 Ilepeyennb MporpaMMHOro odecrnevyeHnss ¥ HHGOPMAINUOHHBIX CIIPABOYHBIX CHCTEM

8.1.1 |I/ICHOJ'H)30BaHI/Ie CHEUaIM3UPOBAHHOTO IPOTPAMMHOT0 o0ecIieueHre JaHHON IPOrPaMMO He MpeyCMaTpUBACTCS

9. OMUCAHUE MATEPUAJIBHO-TEXHUUECKOM BA3bI, HEOBXOIUMOM 1J151 OCYIECTBJIEHUS
OBPA30OBATEJBHOI'O MPOLIECCA MO JUCHUIJIUHE (MOJY.JIIO)

Jlekunonnas ayautopust (100 m Gosee mocagouHBIX MECT) W ayIUTOPUM ISl IIPOBEICHUS NPAKTHUECKUX W JIAOOPATOPHBIX



https://samgups.bibliotech.ru/
http://e.lanbook.com/
http://ibooks.ru/
http://library.miit.ru/miitb.php
http://window.edu.ru/

3aHATHH (25 1 Gosee OCaJOUHBIX MeCT) 000pyJOBaHHbIE YUEOHOH MeOeIIbI0; HEOrPaHMUYESHHBIH TOCTYH K 3JIEKTPOHHO -ONOIMOTEYHBIM
cuctemam (uepe3 pecypcsl Oubmmorekm Cam[ VIIC), k 2yeKTpoHHON WHPOpPMANMOHHO-00pa3oBaTenbHOW cpene moodle u k
MH()OPMALMOHHO-TEJICKOMMYHHKALMOHHOM ceTH «/IHTepHeT» B paMKax CaMOCTOSTENIbHOM paboThl 00y4aloImerocs.

JlekunoHHbIE, MPAKTUYECKHE U T1a00paTopHbIE pabOTH MPOBOISTCS B COOTBETCTBUM C pacHucaHueM 3aHATHH. JlabopaTopHble
paboTs! mpoBoATCS B TabopaTopusixkadenpbl «EcTecTBeHHbIE HAYKN»:

JlabopaTopuss MEXaHHKH, BKIIOYArOmas: ONOK 31eKTpoHHBIH OM1/1, mammua AtByna ®M11, mastauk Maxkcsemra ®M12,
yHUBepcalbHbIH MasTHUK @M 13, mastHuk O6epoexa @M 14, moayns FOHra 1 Mmoayns casura @M 19, coynapenue mapos ®M17;

Jlabopatopusi 3yeKTpHdYecTBA M MarHeTH3Ma, BKirodaromas: creHapl TKO smekrpudecTBa M MarHeTusma, B TOM HHCIIE
octsutorpadgsr C1-94, reneparopbl cUrHajioB HH3KoudacTOTHble [3-118, MCTOYHWMKM NUTaHWs, Mara3uHbl CONPOTHBICHHUH, HAaOOp
Moaynei OI1I;

JlabopaTopust ONTHKH, BKITIOYAOMIAasi KOMIUIEKT onTHdeckoro obopynoBauust PMC, B Tom uuciie: 6a3pl ONTHYECKOW CKAMBH,
MOJIYTIPOBOJJHUKOBBIE JIa3epbl C IOCTUPOBOYHBIM MOAyJieM, (OTONPUEMHUKH, HAOOp JMH3, 9KpaHbl C MaclITaOHOW CETKOW;
aBToTpaHcopmarop ogHodasusiii JIATP-2,5; xomrmext ¢ommii.




