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1. IVTAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 1O JUCHUNIJIMHE (MOAYJIK0), COOTHECEHHBIE C
INNIAHUPYEMbBIMHU PE3YJIBbTATAMMN OCBOEHUS OBPA30BATEJIBHOU TPOT'PAMMBbI

1.1. Ilesan ocBOeHUST TUCHUTUINHBI (MOTYJIs1)

Coznanue y o0y4arommxcsi OCHOB ITUPOKOH TEOPETHYECKOM MOATOTOBKH B 00JacTH (PU3MKH, TIO3BOJISIONIEH OYAyIIUM CIICIHATUCTAM
OpUCHTHUPOBATHCS B MOTOKE HAYYHOW TEXHHYCCKON MH(pOpPMAIMK M 00CCIICUMBAIONICH UM BO3MOXKHOCTH HCIOJIBH30BAaHUS Pa3HOOOPa3HBIX
(bu3MUECKUX MPUHIMIOB B TEX 00JACTIX TEXHUKH, B KOTOPBIX OHH CIICLHAIU3UPYIOTCS.
DopMHPOBaHUE y OOYYAIOUIMXCS HAYYHOI'O MBIINUICHHS, MPAaBUIBHOTO IMOHUMAHHS TPAHUI] MPUMEHHUMOCTH PA3JUYHBIX (H3HYECKUX
[OHSTHI, 3aKOHOB, TEOPUIl U YMEHUsI OLICHMBAThH CTENEHb JOCTOBEPHOCTH PE3YJIbTATOB, MOJIYUYEHHBIX C MOMOIIBIO0 KCIEPHUMEHTAIbHBIX

I MaTeMaTUYECKUX METOJI0B HCCIEA0BaHUS.
YcBoeHNEe OCHOBHBIX (PM3NYECKUX SBICHUH U 3aKOHOB KIIACCHYECKON M KBAaHTOBOU (PM3UKH, METOJOB (PM3NIECKOTO MBIILICHHUS.

BripaboTka y 00ydarommxcst NMPHEMOB M HABBIKOB PEIICHUS KOHKPETHBIX 3ajad W3 pa3HbIX o0jacTell (U3UKH, MMOMOTAFOIIUX
00yJaromuMcs B JaJIbHEHIIeM pemmaTs MpohecCHOHAIBHBIE 3a1a9H.

O3HaKOMIICHHE O0YYAIOIIMXCS ¢ COBPEMEHHOW HAYYHOH ammaparypoil 1 BeIpabOTKa y 00ydaroIuXcs Ha4adbHBIX HABBIKOB IPOBEICHUS
SKCIIEPUMEHTAIBHBIX HCCICIOBAHNHN Pa3IHIHBIX (PU3NIECKUX SIBICHUH U OIICHKH MMOTPEITHOCTH U3MEPEHUI.

1.2 KomneTeHuuu odyuarmierocs, opMupyemMbie B pe3yJibTaTe 0CBOCHHUS! TUCHUTIHHBI (MOTYJIs)

OIIK-1: cnoco0HOCTHI0 NPUMEHATDb METOAbI MATEMATHICCKOI'0O aHA/IN3a U MOJI€JIUPOBAHUSA, TCOPETUYECCKOI0 U

IKCIIEPUMEHTAJTBHOI'0 HCCJICTOBAHUSA

3HaTh:
Yposenb 1 OCHOBHBIE 3aKOHBI (PH3UKH U UX MAaTEeMAaTHIECKYIO ()OPMYJIMPOBKY OCHOBHBIX 3aKOHOB (DPM3UKH, POJH MATEMATHUECKUX
(0a3oBbIii) MoJieliel B (U3HKE, POJIb IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS B (DU3UKE
YpoBens 2 OCHOBHBIC 3aKOHBI (PH3HKH M UX MaTEMaTHYECKYIO (POPMYIHPOBKY OCHOBHBIX 3aKOHOB (DU3UKH, POJIb MATEMAaTHUCCKUX
(mpoaBUHYTBIH) |[Moneneld B (QHU3WKe, POJb DKCIEPUMEHTAIBHOTO HCCIIEeNOBaHUS B (HU3WKE, POJIb MATEMaTUKHUB MOJECINPOBAHUS
(hM3MYECKUX SBICHHI, OCHOBHBIC METO/IbI M3MEPCHUS (PU3NUCCKUX BEIMIHH, 3TATOHBI (PU3UUCCKUX BEITHMIHH
Yposens 3 OCHOBHBIC 3aKOHBI (PH3HKH M UX MaTEMAaTHYECKYIO (POPMYIHPOBKY OCHOBHBIX 3aKOHOB (DU3UKH, POJIb MATEMATHUCCKUX
(BbBICOKMIA) Mojeneil B (QU3WKe, POJb IKCIEPUMEHTAILHOTO HCCIENOBaHHS B (PU3WKe, OCHOBHBIE MAaTEMaTHYECCKHE METOJbI
MOJICIIUPOBAHMS (PU3UUCCKUX SIBIICHHUI, OCHOBHBIC METOIBI M3MEPCHUS (U3NUYCCKUX BCIMYHH, STAJIOHBI (PH3UUCCKUX
BEJIMYHH, OCHOBHBIC METOIbI SKCIIEPUMEHTAILHBIX UCCIICJIOBAHHN B (DHU3HKE.
YMeTh:
Yposens 1 WCTIONB30BaTh  OCHOBHBIE  3aKOHBI  (PU3WKH  JII  MOJCIMPOBAHHUS  OCHOBHBIX  (PM3WUYECKUX  SIBICHHH,
(0a3oBbIii) MPOBOUTEU3MEPCHUS (PU3UUCCKUX BEITHIUH
YpoBens 2 (hopMUpPOBATh M AaHATU3UPOBATH MOJCIH (DU3MUYCCKUX SIBICHHUIA C UCIIOIB30BAHUEM OCHOBHBIX (DPHM3UYCCKUX 3aKOHOB W
(MpOaABMHYTHBIN) [MaTEeMaTHYECKUX METOIOB, MPOBOIUTH DKCIIEPUMEHTAIbHBIE H3MEPEHNUs (PU3NIECKUX BEITUIHH, IPOBOJUTH 00OPabOTKY
pPe3yJIbTaTOB (PH3UUCCKUX UIMEPCHHIMA
Yposens 3 (hopMUpPOBATh M aHATU3UPOBATH MOJCITH (DU3MUYCCKUX SIBICHHUIA C UCIOIB30BAHUEM OCHOBHBIX (DPHM3UYCCKUX 3aKOHOB H
(BBICOKMIA) MaTeMaTHYECKHX METOJOB, MPOBOJUTH TEOPETUIECKOE MCCIEOBAHNE ITHX MOJENICH M TMONydaTh MX TpeacKa3aHus,
MPOBOJUTH YKCICPUMCHTAIBHBIC U3MEPEHUS (PU3UUCCKUX BEIMYUH, IPOBOJUTE 00PabOTKY pe3yNbTaTOB (PU3UUCCKUX
M3MEepEeHHH, OCYIIECTBIATh 0000IIEeHNE SKCIIEPUMEHTABHBIX PE3YIHTATOB
Baagern:
Yposens 1 MaTEeMAaTHYECKUMH METOJAMHU DPELICHUS OCHOBHBIX (DH3MYCCKUX 3aJa4 M METOJaMH (PH3MYECKOTO IKCIICPUMEHTA
(06a3oBbIii) WCTIONB3YEMBIX TIpU (DU3UYECKHX HCCICJOBAHMSIX SBICHUH M MPOIECCOB, OINPEACIAIONINX MPUHIMITEI PabOThI
Pa3MYHBIX TEXHUYECKUX YCTPOUCTB
YpoBens 2 MATEeMaTHYCCKUMHM METOJAMH PCIICHHS IIMPOKOro Kiacca (U3UYCCKUX 3aJad W METOJaMHU  (PU3HYECKOrO
(MpOABMHYTBIN) [PKCTIEpUMEHTAa HCIOJBE3YEMbIX MpU (PU3NIECKUX HCCIEHOBAHUSAX SBJICHUH M TPOIECCOB, ONMPEACISIONINX TMPUHITUATIBI
pabOTHI pa3IMYHBIX TEXHUYCCKUX YCTPONCTB
Yposens 3 METOJIaMHd MAaTeMaTHYeCKUMH METOJaMU PEUICHHsS OCHOBHBIX (U3WYECKUX 3aJa4 W METOJaMH (U3NIECKOTO
(BBICOKMIA) IKCICPUMCHTA UCIIONIb3YEMbIX TPU (PU3UUCCKUX UCCICAOBAHUIX PA3IMYHBIX SBICHUN U MPOIECCOB

OIIK-2: cmoco0HOCTBHIO HCTIOJIb30BATh 3HAHHUS 0 COBPeMeHHOI (M3UYeCKOoii KapTHHe MUPa U 3BOJIIOIUM BeeenHoii,
NMPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOEHUH BelleCTBA I IOHUMAHHUS OKPY:KAK0LIero MUpPa U sIBJIEHUH

MPHPOIBI

3HaTh:
Yposens 1 OCHOBHBIC (DU3MYECKUE SABJICHUS M 3aKOHBI, OCHOBHBIC CMHUIIBI H3MEPCHHS (U3NUICCKUX BEITUYUH, QyHIaMCHTAIbHBIC
(0a3oBbIii) TIOHSITHS U TEOPUU KIACCHIECKON M COBPEMEHHOHN (PU3NKH




YpoBeHb 2 [0CHOBHBIE METOMBI M3MEPEHUS PH3MUECKUX BEIWIHH, STATOHB! (PH3MUECKUX BEIWIHH, B3AUMOCBSA3b OCHOBHBIX
(MpoaBUHYTHIN) [QU3NUECKUX MOHATHH KJIACCHYECKOW M COBPEMEHHON (M3UKH
Yposens 3 OCHOBHBIC (DU3MYECCKHE 3aKOHBI, PH3MUYCCKUE BETMYUHBI M KOHCTAHTHI, UX OIPE/ICICHUE, CMBICT U CIUHUIIBI HX
(BbICOKMIA) n3MepeHui, pyHaamMeHTaabHbIe GU3NUECKUE TIOHITHS U TEOPUH KITACCHYECKON M COBPEMEHHOU (PU3NKH
YMmers:
Yposens 1 WCTIONIb30BaTh 3HAHHWS O COBPEMEHHOW (HM3MUYecKOW KapTHHE MHUpa M JBOJIONWH BcelleHHOW, MpoCTpaHCTBEHHO-
(06a3oBbIii) BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHUHU BEIIECTBA ISl MOHUMAHHUS OKPYKAIOIIET0 MHpa W SIBICHUW MPUPOMIBI,
TNPUMEHSTH (PU3UYCCKUE 3aKOHBI JJIsl PEIICHHS MPAKTUYCCKUX 33Jad, UCIO0JIh30BAaTh OCHOBHBIC (DH3MUCCKUC 3aKOHBI U
(hyHIaMeHTaNIbHBIC TIOHATHS B PO ECCHOHATIBHON NeSTeTFHOCTH
Yposenn 2 WCTIONIb30BaTh 3HAHHWS O COBPEMEHHOW (HM3MUYecKOW KapTHHE MHUpa M JBOJIONWH BcelleHHOW, MpoCTpaHCTBEHHO-
(OpOABMHYTHIN) |BpEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIECTBA U MOHUMAHUSI OKPYXKAIOIIEr0 MUpa W SIBICHUN MPHUPOABDI,
IPUMEHATH (PU3UKO-MaTeMaTHYECKHe METO B! IS aHAJN3a M PeIIeHHUs IPAaKTHIECKUX 3a/1a4, NCTI0Ib30BaTh OCHOBHEIC
(bu3nveckue 3aKOHBI U ()yHJAMCHTAIILHBIC TOHATHS B IPO(PECCUOHANBHON eI TEIBHOCTU
Yposens 3 UCIOJIb30BaTh 3HAHHA O COBPEMCHHOW (DM3MYECKOW KapTHHE MHpa W 3BOJNIONMU BceleHHOW, MpOCTPaHCTBCHHO-
(BBICOKMIA) BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHUHM BEIIECTBA ISl MOHUMAHHUS OKPYKAIOIIEr0 MHpa W SIBICHUW MPUPOAIBI,
OPUMEHSTh (PU3MKO-MAaTEeMAaTHYCCKHE METOJbI JJIS CO3JaHHS HOBBIX CPEICTB H3MEPEHHS, METOJOB H3MEPCHUS H
METOAMK M3MEPEHHH, pa3pabaThBaTh W NpeAJiaraTh IUIaH MPOBEICHUS (U3NIECKOTO HCCIeNOBaHUs, (GOPMyIHpOBaTH
BBIBOIBI, OIICHUBATH COOTBETCTBHE BBIBOJIOB IMOJYUCHHBIM JaHHBIM, OIICHUBATh HAYYHYIO U MPHUKIAAHYIO 3HAYMMOCTD
cBoeii pa3paboTku
Baagers:
Yposens 1 METOAaMHU (PU3UKO-MATEMATHUCCKOTO OMMCAHKS OCHOBHBIX (DU3UYECKUX SBICHUU M MPOIECCOB, OMPEACISIONUX
(6a3oBbIii) MIPUHIIAITEI pa0OTHI PA3IMIHBIX TEXHUIECKUX YCTPOUCTB
YpoBens 2 [MeTonaMu (hU3UKO-MATEMATHICCKOTO OIMKMCAHUS NIMPOKOTO Kiacca (PU3MYCCKUX SBICHUI U MPOLIECCOB,
(IPOABHHYTHIN) |OTIPEEISIONTIX IPUHIAIEI PA0OTH PA3IMIHBIX TEXHHYECKUX YCTPOICTB
Yposens 3 MeTOAaMHt (PH3UKO-MATEeMaTHYECKOTO OTMCAHNS U MOACTMPOBAHUS IIHUPOKOTO KIacca PU3NUECKUX SBICHUHN U
(BbICOKHMH)  [mpoOIIECCOB, OMPEACIAIONNX TPUHIIHITEI PA0OTHI Pa3IMYHBIX TEXHHYCCKUX YCTPONCTB

OIIK-3: cioco0HOCTBIO MPHOOPETATH HOBBIE MATEMATHYECKHE U eCTeCTBeHHOHAYYHbIC 3HAHMSA, HCIOJIb3Ysl COBPEMEHHbIE

o0pa3oBaTebHbIe H HHPOPMALIMOHHBIEC TEXHOJOTHI

3HaTh:
Yposens 1 OCHOBHEBIC (DU3MYECKHE SABJICHUS M 3aKOHBI, OCHOBHBIC CIMHUIIBI H3MEPCHHS (PU3NUYCCKUX BEITUYNH, (QyHIaMCHTAIbHBIC
(6a3oBbIii) TIOHSITHS U TEOPUU KIACCHIECKON M COBPEMEHHON (PU3NKH
YpoBeHb 2 [0CHOBHBIC METOJIbI U3MEPEHUS (PU3MUYCCKIX BEIUYUH, STAIOHBI (PU3MYCCKUX BEIUYHH, B3aHMOCBSI3b OCHOBHBIX
(MpoaBMHYTHBIN) |PU3NIECKUX TOHATHHA KJIACCUISCKOW U COBpEMEHHOW (pH3MKH
Yposens 3 OCHOBHBIE (pr3WYeCcKIe 3aKOHBI, PH3HMYECKIE BEIMYUHBI 1 KOHCTAHTHI, UX OTPEICICHNE, CMBICT U €IUHHUIIBI HX
(BbICOKMI)  [u3MepeHull, GyHIaMEHTANbHBIC (PU3NYCCKUC TIOHATHS U TEOPUU KIIACCHYCCKOU M COBPEMEHHOM (hU3HUKH
Ymern:
Yposens 1 TNPUMEHSTH (PU3UYCCKUE 3aKOHBI JJISl PEIICHHS MPAKTUYCCKUX 33J]ad, UCIO0Ih30BAaTh OCHOBHBIC (DH3MUCCKUC 3aKOHBI U
(6a30BbIii) (yHIAMCHTANBHBIC TOHATHA B NPO(MECCHOHANBHON NEATEIBHOCTH, MPHOOPETATh HOBBICE MAaTEMATUYECCKHE W
€CTECTBCHHOHAYYHBIEC 3HAHUS, NCTIONB3YS COBPEMEHHBIE 00pa3oBaTelbHbIC U HH()OPMAIIOHHBIE TEXHOJIOTHH
YpoBeHb 2 [mpuMEHSATH (PU3HKO-MAaTEMaTHYSCKUE METOIBI JJIs aHAJIN3a U PEIICHUS MPAKTUYCCKUX 3a]1a4, UCIIOJIb30BaTh OCHOBHEIC
(mpoaBUHYTHIN) |pu3ndeckue 3aKOHBI W (yHAaMEHTaJbHBIE TMOHITHS B NPO(PECCHOHAILHON AESTeNbHOCTH, MPHOOPETaTh HOBBIC
MaTEeMAaTHYECKUE U €CTCCTBCHHOHAYYHBIC 3HAHUS, UCHOJb3ys COBPEMECHHBIC 00pa30BAaTEIbHBIC U WH(GOPMAIMOHHEIC
TEXHOJIOTHH
YpoBens 3 OPUMEHSTh (PU3MKO-MAaTEeMAaTHYCCKHE METOJbI JJIS CO3JaHHS HOBBIX CPEICTB H3MEPEHHS, METOIOB H3MEPCHUS H
(BBICOKHMI)  [METOIOWK M3MEpCeHHM, pa3padaThiBaTh W MpEJIarath IUIaH MPOBEIACHUS (QU3NYESCKOTO HCCICNOBaHUs, (GOpPMyIUpPOBaTh
BBIBOIBI, OIICHUBATH COOTBETCTBHE BBIBOJIOB IMOJYUCHHBIM JaHHBIM, OIICHUBATh HAYYHYIO U MPHUKIATHYIO 3HAYMMOCTD
CBOCH pa3pabOTKH, MPHUOOpPETATh HOBBIC MATEMATHYCCKUE M €CTCCTBEHHOHAYYHBIC 3HAHWS, UCIOJIB3Ys COBPEMCHHBIC
obpazoBaTesbHbIC H HH()OPMAIMOHHBIE TEXHOJIOTHH
Baagers:
Yposens 1 METOAaMHU (PU3UKO-MATEMATHUECKOTO OMMCAHHS OCHOBHBIX (DU3UYECKUX SBICHHUU M MPOIECCOB, OMPEACISFONINX
(06a3oBbIii) MIPUHIIAITEI pa0OTHI PA3IUIHBIX TEXHUIECKUX YCTPOUCTB
YpoBenb 2 [MeTomamu HU3NKO-MAaTEMATHIECKOTO OMICAHUS ITUPOKOTO KiIacca GU3MUECKUX ABICHUH U MPOIIECCOB,
(TPOABWHYTHIIT) |ONPEICIISIONINX PUHIHAIBI PA0OTHI PA3IMYHBIX TEXHHYCCKUX YCTPOICTB
Yposens 3 METOAaMHU (PU3UKO-MATEMATHUECKOTO OMMCAHMS U MOJACIHPOBAHUS IIUPOKOr0 Kiacca PU3NUCCKUX SBICHUN U
(BbICOKMIA) MIPOIIECCOB, ONPEEIISIOMINX TPUHITUTIBI PAOOTHI PA3TMIHBIX TEXHUIECKHX YCTPOWCTB

1.3. Pe3yabTaThl 00yueHHs 0 TUCHUILINHE (MOIYJIIO)

B pe3yjbTaTe 0CBOCHUA TUCHUIIJINHBI Oﬁy‘{alOIIlﬂﬁCﬂ JOJIZKCH:

3HaTh:




(usnyeckre OCHOBBI MEXAHWKH, JJIEKTPUYECTBA M MarHeTusma, (PU3uMKU KoneOaHWil W BOJH, KBAHTOBOHW (DHU3UKH, IIICKTPOAMHAMHUKH,
CTaTUYeCKOH (hYM3MKK M TEPMOJUHAMUKH, ATOMHOW U SJCpHOU (U3UKHU; (yHIAMCHTAIbHBIC MOHATH, 3aKOHBI U TEOPUHU KIIACCHYCCKOU U
COBPEMEHHOH PU3NKH

YMern:

HCIO0JIb30BaTh OCHOBHBIC 3aKOHbI C€CTCCTBCHHOHAYYHLIX JUCHUIIIMH B HpO(l)eCCHOHaHLHOﬁ ACATCIBHOCTH; TMNPUMCHATH (1)I/I3I/I‘16CKI/I€
3aKOHBI JJI1 pCHICHUS MPAKTUYCCKUX 3a4a4; IPOBOAUTHL USMCPCHUS, 06pa6aTI>IBaTI) 1 MPCACTABJIATL PE3YJIbTAThL

Buaanern:

METOZaMH MaTeMaTHYCCKOTO OMUCAHUS (PUIUUCCKUX SBICHUN U MPOIECCOB, OMPEACISFOIINX MPUHIHITEI pA00THI Pa3IMYHBIX TEXHUUECKUX
YCTPOMCTB

2. MECTO JAUCHUATIJIMHBI (MOJYJISA) B CTPYKTYPE OBPA3OBATEJBHOW TPOT'PAMMBI

lIHC[III::)IiHHLI HanMeHoBaHMe THCHUTLIAHBI Koﬂzgﬁzgx’lglﬁei?“x
2.1 OcBauBaemasi TUCIHUIJIMHA
B1.5.10 | Puznka |OIK-1; OIK-2; OIIK-3
2.2 llpenmecTByomme TUCHUNLIUHBI
| 2.3 OcBauBaeMble MapajijieJbHO AUCHUITIHHBI l
b1.5.07 HNudopmarnka OIIK-3; OIIK-4; OIIK-5; OIIK-10
b1.b.13 Xumust OIIK-2; OIIK-3
b1.b.11 Marematnka OIIK-1; OIIK-3; T1K-4; I[TK-25
2.4 Tocaenyrommue TUCHUATLTHHBI
b1.B.02 MareMaTHuecKue MOJICIH 00BEKTOB | MPOIIECCCOB OIIK-1; TIK-4; TTIK-22; TIK-23; TIK-
25

3. OPbEM JUCHHUIIJINHBI MOAYJIS) B 3AYETHBIX EJJMHUIAX C YKASAHUEM KOJIMYECTBA
AKATEMHUYECKHX YACOB, BBIJIEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS1 C
IPENOJABATEJIEM (ITO BUJAM YYEBHbBIX 3AHATHUUN) 1 HA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOHIUXCS

3.1 O0beM TUCUUNJIMHBI (MOTYJIs1) | 103ET

3.2 PacnipenesieHne akageMHYeCKHX 4acoB Mo ceMecTpam (1J1s1 oo)/kypeam( 1Jist 3¢h0) M BHaaM yueOHbIX 3aHSATHI

Ne cemecTpa (17151 0¢o) / kypea ( s 3¢po)
Bun 3anaTuii 1 2 3 4 5 6 HToro
viu P viu P vl PIIT vl P viu P viu PIIJT viu PO
KounrakTHas padora:| 25,5 | 25,5 | 8,65 | 8,65 34,15 | 34,15
Jlexyuu 8 8 4 4 12 12
Jlabopamopnvle 8 8 8 8
Ilpaxmuueckue 8 8 4 4 12 12
Koncynomayuu 5,5 5,5 0,65 | 0,65 6,15 | 6,15
Hno.paboma
KoHTpoab 13,3 | 13,3 4 4 173 | 17,3
Cam.paboTa 249,2 | 249,2 | 59,35 | 59,35 308,55] 308,55
nTOro 288 288 72 72 360 360
3.3. ®opMBbI KOHTPO.JIS M BHABI CAMOCTOSATEIbHOH paéoThl 00y4alolerocs
DopmMa KOHTPOJISA CemecTp HopMbI BpeMeHH Ha CaMOCTOSITeJILHYIO padoTy o0yualonierocs
(ocpo)/ B paboTsl Hopmbl BpeMeHH, dac
Kypc(3do) IToaroroBka K JIEKIIUAM 0,5 yaca Ha | yac ayAMTOPHBIX 3aHATUN
IK3aMeH 11 IToaroToBka K MpakTHIECKUM/ 1 gyac Ha 1 yac ayTUTOPHBIX 3aHATUI
J1a00PATOPHBIM 3aHATHIIM
3auer 2 IToaroToBka K 3a4ery 9 gacoB (0¢0)
Kypcosoii npoekr Berlnonnenue KypcoBoro npoexkTa 72 qaca
KypcoBas padorta BrinonHenue KypcoBoit paboThI 36 uacos
KonrpoabHas 112 BrinosnHeHne KOHTPOJILHOM PabOTHI 9 vacoB
padoTa
PT'P Brinonnenue PI'P 18 yacos
Pedepat/acce Brmonaenue pedepara/scce 9 yacoB




4. COAEP KAHUE JUCHUITIMHBI MOAYJIA), CTPYKTYPUPOBAHHOE 11O TEMAM (PA3JEJIAM)

C YKABAHHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJIEMUYECKHNX YACOB 1 BUJIOB

YUEBHBIX 3AHATHAN

Kon
3aHATHA

HaumeHoBaHHe pa3Ie0oB U TeM

Bup
3aHATHS

Cemectp
/ kypc

K-Bo
aK.4yacoB

KomMnerennun

Jlutepatypa

Yacel B
HHTEPAKTHBHOM

dopme

K-Bo
aK.4yacoB

®opma
3aHATHS

Pazgen 1. IPEJIMET "
METO/bI ®U3UKHN

1.1

®dusznka Kak Hayka. MeToabl
(bU3MYECKOTO UCCIIEJOBAHUS: OIIBIT,
TUIOTE3a, IKCIIEPUMEHT, TEOPHSL.
[NonsiTre PuznvecKkux Moxeseit.
Baxmneiimme stansl ncTopun QU3MKH.
Pounb ¢usuku B pa3BuTHH
UBIITH3AIIHA. B3anMocBs3b pru3nkn
U IpyTHX o0JacTel HaAyKH U
TexHuku. KommnerorepHoe
MOJIEJIMPOBAHKUE B COBPEMEHHOM
¢dusuke. OOIMAs CTPYKTYpa U 3a1a91
Kypca obmeit ¢pusnku. Pob
u3Mepenus B pusuke. EnuHUIIBI
W3MEPEHUS U CUCTEMBbI €IMHHII.
OcHoBHble eaunuibl CH.

Cp.

12

OIIK-1, OITK-2,
OIIK-3

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

Pazgen 2. KHHEMATHKA
MATEPHUAJILHOM TOUKH

2.1

IlonsiTe cUCTEMEI OTCYETA.
Mopenu MmatepuanbHON TOUKU U
TBepAOro Tena. BekropHoe u
KOOPJMHATHOE OMMCAHUE IBUXKEHUS
MarepuaiabHOi Touku. [IpoiiaeHHbII
My Th U TiepeMenieHue. Pamnyc-
BekTop. CpemHsst CKOPOCTh U CpeTHee
yCKOpeHrne. MrHOBeHHAsi CKOPOCTh U
MT'HOBEHHOE YCKOPEHHE.
TaHTeHIMaIbHOE U HOPMATBHOE
YCKOPEHHUsI MaTepUaJIbHOM TOUKH.

Jlek.

OIK-1, OITK-2,
OIIK-3

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

2.2

BpamarensHoe aBuxeHue
MaTepHuaJbHOU ToOukH. BekTops! yria
MOBOPOTA, YIIIOBOM CKOPOCTU U
yrioBoro yckopeHusi. CBsi3b MEXKIY
YIJIOBBIMU U JINHEHHBIMU
BEJINYMHAMHU.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

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

23

Kunemartuka MatepuaibHON TOUKH.

IIp.

OIIK-1, OITK-2,
OIIK-3

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

Paznen 3. OCHOBBI
JTINHAMUKHA
HMOCTYHATEJBHOT O
JIBUJKEHUS TEJIA

3.1

ITocTynaTtenbHOE U BpamareabHOe
nBrokeHus Tena. [lepBoiid 3aKoH
HeroTona. Ilonsarue maccel Tena.
Bropotii 3akon Herorona. [lonsitue
cuinbl. Cnoxxenue cun. TpeTtuit 3akoH
Hrrotona. Cuna rpaButanuu, cuia
TSDKSCTH M BEC.

JIek.

OIIK-1, OIIK-2,
OIIK-3

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

32

VYnpyrue cunsl. Cuisl TpeHHs. 3aKOH
BCEMHPHOIO TSAroTeHus. J{BIKEHNE B
HOJI€ TATOTEHUS 3EMIIH.
Kocmuueckue ckopocTu. 3aKOHbI
Kennepa.

Cp.

12

OIIK-1, OITK-2,
OIIK-3

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




32

I[I/IHaMI/IKa IMOCTYynaTeJIbHOTO
JABMIKCHUA TCIA.

IIp.

OIIK-1, OITK-2,
OIIK-3

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

Pazgen 4. 3AKOHBI
COXPAHEHUSA B MEXAHUKE

4.1

Mexanndeckas cucteMma. 3aKOH
W3MEHEHUSI UMITYJIbCa MEXaHUYECKOM
CUCTEMBI. 3aKOH COXPaHEHUs
UMITyJIbCa. 3aKOH JBYDKEHUS IIEHTpa
Macc. PeakTuBHOE IBHIKEHHE.
JIBrxeHue Tei ¢ mepeMeHHON
Maccoi. YpaBHeHue Meepckoro.
Dopmyna [{noakoBckoro.

Cp.

12

OIK-1, OITK-2,
OIIK-3

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

4.2

Kunerndeckas sneprus. Pabora
CHIIBI. 3aKOH M3MEHEHHUS
KUHETHYCCKON SHEPTHUH.
KoncepBaTuBHBIC U
HCKOHCCPBATUBHBIC CHJIBI.
IToreHuuansHas sHeprusi. 3aKoH
COXPAHCHHMS DHEPTHUU B MEXAHUKE.

Jlek.

OIIK-1, OIIK-2,
OIIK-3

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

43

VYapyroe u Heynpyroe coyJapeHus.
HenrpanbHblii ynap. AGCOIIOTHO
Heynpyrui yaap. AGCOIIOTHO

YIPYTUd yaap.

Cp.

16

OIK-1, OITK-2,
OIIK-3

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

43

N3yueHue 3aKk0HOB
MOCTYNATENbHOIO ABHKEHHUS C
MIOMOIIBIO MAIINHBI ATBY/A.

W3ydenue nuHaMuKU
BPAIIATEIHHOTO ABUKEHHUS C
nomouipto MastHuka Obepoexka.

JIab.

OIIK-1, OITK-2,
OI1K-3

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

MastHuk Makcgesuia. OnpeneneHue
MOMEHTA WHEPITUH TN U IPOBEpKa
3aKOHA COXPAHCHUS YHCPTHH.

IIpoBepka 3aKOHOB COXpaHCHHS
UMIYJbCa ¥ SHEPTHU TIPU
COYAapeHNH TeI.

OnpeneneHue yCKOpeHUst
cBOOOIHOTO TaICHUS IIPH TOMOIIIN
MaTEeMAaTUYECKOr0 MasTHHKA.

OrnpeneneHrne TUHAMUYECKON
BSI3KOCTH JKUJKOCTH [0 METOIY
CroKca.

JIab

4.6

MOMEHT CHJIBI © MOMEHT UMITYJIbCa
OTHOCHTEIIFHO HETIOABHKHOTO
Hadana. 3aKOH N3MEHEHHUS MOMEHTA
UMITyJIbca. 3aKOH COXPaHCHHS
MOMEHTa UMIyJbca. J[BrkeHne B
10JI€ IEHTPAIBHBIX CHIL.

Cp.

13

OIIK-1, OITK-2,
OI1K-3

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

Paznea 5. AMHAMMUKA
BPAIIATEJBHOT O
JIBUKEHUSA TBEPJIOI'O TEJIA

5.1

Crenenn cBo6oasl. O000IEHHBIE
KOoOpAHHATHL. YKo cTreneHen
cBOOO/TBI TBEPAOTO Teja. Bpamienue
TBEPAOIO TeJIa BOKPYT HEMOABUKHON
ocu. OCHOBHOM 3aKOH JUHAMHUKH
BpalllaTeIbHOrO JBUKEHUS TBEPAOTO
tena. Teopema Ll teitnepa. Ilnockoe
nBrxeHne. Kunernaeckas YHEPTHst
BpaIiareabHOro ABMxkeHus. Pabora u
MOIITHOCTh IPH BpalaTeIbHOM
nBHOKEeHHMH. I110CKO€E IBHIKEHHE.

Cp.

12,6

OIIK-1, OIIK-2,
OIIK-3

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

Pa3nen 6. MEXAHUUYECKHUE
KOJIEBAHUWS 1 BOJIHBI




6.1

TapmoHudeckue koneOaHus.
BekropHas nuarpamma
TapMOHHUYECKOTO KOJICOaHMs.
KommuiekcHas popma npeacraBieHus
kojebanuii. CoxkeHue KoueOaHmi.
MaremaTnueckuii MasgTHHK.
[pyxunasiii MasTHUK. CBOOOTHBIE
3aTyXaloMHUeKoIeOaHus.
BrinykieHHBIE KOJeOaHusI.
Pezonanc.BonHoBbIe nporiecchl.
Yupyrue BoJIHBI B Cpeaax.
IIpononbHbIC U MOTIEPEYHBIC BOJHEI.
YpaBHeHue Oeryieit BOJIHEI.
®da3zoBasi ckopocTh. BomHoBOE
ypaBHeHue. [IpuHImn
cyneprno3uiuu. ['pynmnosast CKOpocTb.
Crosiuue BOJHBL. 3BYKOBBIC BOJIHEI.
Dddext Jlomepa.

Cp.

16

OIK-1, OITK-2,
OIIK-3

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

Pazgen 7. CTATUCTHYECKAS
OU3UKA N
TEPMOJNHAMMKA

7.1

OCHOBHEBIC MTOHSATHS
TEPMOANHAMMKH U CTATHCTUICCKOMN
¢usuku. [TepBoe Havamo
TEPMOAMHAMHMKH M H30TIPOIECCHI.

JIek.

OIIK-1, OIIK-2,
OIIK-3

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

7.2

Bropoe Hauano TepMOANHAMHUKH.
Peanbublie ra3pl. @a3oBbie IEpexobl.
DNIEMEHTBI CTATHCTUICCKON (DHU3HKH.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

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

Paznea 8. JIEKTPOCTATHKA

8.1

DNeKTpUUECKHi 3aps. 3aKoH
KynoHa. HampsipkeHHOCTh
3NEKTPUUECKOTO Moist. [IpuHInn
CYNEPIO3ULNH AIEKTPUIECKUX
nonei. ITotTok BekTopa
HanpsiKeHHocTU. Teopema
I"aycca.Pabota cui aJIeKTpHYECKOTO
noJist. [Torennman
3NEKTPOCTATUYECKOTO MOJIS.
Hupkynsauus BekTopa
HarpsbKkeHHocTu. Teopema o
UpKyIAnun. CBs3b MEXIY
HaINpPSKEHHOCTBIO 3JIEKTPHYECKOTO
OIS ¥ TOTCHIIMAJIOM.

Jlek.

OIIK-1, OIIK-2,
OIIK-3

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

8.2

IIpoBOogHUK BO BHEIIHEM
3JIEKTPOCTATUIECKOM IIOJIE.
DneKkTpudeckass eMKOCTb. DHEPTHUS
3apsHKEHHOT0 IPOBOTHHUKA, CHCTEMBI
MPOBOTHUKOB U KOHJICHCATOPA.
DHeprust MEKTPUYECKOTO TIOJSL.
OO0BeMHas IUIOTHOCTD YHEPTHUU
ANEKTPUYECKOTO TOJIS B TUIIICKTPUKE
1 B BaKyyMe.

Cp.

12

OIIK-1, OIIK-2,
OIIK-3

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

8.3

DNEKTPUUECKUI TUMOIIb.
DNEeKTPUIECKOE TOJIE JHUITOJIS.
[MonspHbIE 1 HETIONSAPHEIC

ek Tpuku. [lomsspusanys
JIM3JIEKTPUKOB. Bektop
MOJIPU30BaHHOCTH. HampspkeHHOCTD
3JIEKTPHYECKOTO MO B
JIudIIeKTpuKe. Juanexrpuyeckas
nponunaemMoctb. Teopema [ayccamis
noJisi B AndJieKTpuKe. CBS3b BEKTOPOB
9JIEKTPUYECKOTO CMEILIEHUS,
HANPSKEHHOCTH U
MOJIIPU30BAaHHOCTH. [ paHUYHBIE
YCIIOBHSA AJIS1 BEKTOPOB
3JIEKTPHYECKOTO CMEIEHHS 1

Cp.

14

OIIK-1, OITK-2,
OI1K-3

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




Halps>KCHHOCTH.

8.4

OnexTpocTaTUYeCcKOe MOoJe B
BakyyMe. 3akoH Kynona. Teopema
T'aycca u ee npumenenue.
IToTeHuan 3AEKTPUUECKOTO MOJIS.

Ilp.

OIIK-1, OTTK-2,
OIIK-3

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

8.5

OmnpezencHre OTHOLICHHUS 3apsiia
9JIEKTPOHA K €r0 Macce METOJIOM
MarHeTpoHa.

HccnenoBanue 3IeKTPOCTATHICCKAX
MOJIEH.

Ornpenenenue paboOTH BHIXOa
9JIEKTPOHOB U3 METAJLIA.

CHsTHE KpUBOH HAMATHUYHBAHWS H
METJIM TUCTEPE3UCa C TOMOILBIO
ocumutorpaga.

W3yueHue sBiieHUsI B3AUMHON
WHIYKIUH.

JIa0.

OIIK-1, OIIK-2,
OIIK-3

JI1.2J11.5 JI1.6
JI2.1 J12.6 M2

Paznen 9. IOCTOSIHHBIN
SJIEKTPUUYECKUN TOK

9.1

VYcnoBus cyliecTBOBaHUS
MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA.
Cuna ¥ MI0THOCTh TOKa. YpaBHEHHUE
HENPepBIBHOCTHU. 3akoH OMa JyIst
OTHOPOJHOTO YYacTKa IIETIH.
ONEeKTPOABIKYIIAS CHJIa U
HanpspkeHue. 3akoH Oma Jist
HEOJHOPOIHOTO yYacTKa [IEIH.
IIpaBuna Kupxroga. [Ipumepst
pacdera pa3BeTBIICHHBIX
SJIEKTPUUYECKUX LIETIeH C TOMOIIbIO
npasui Kupxroda. Padora n
MOIIHOCTb TOKa. 3akoH J[>xoyJs-
Jlenma.

Cp.

14

OIK-1, OITK-2,
OIIK-3

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

Pazgen 10. IOCTOSAHHOE
MATI'HUTHOE ITOJIE

10.1

MarHuTHBII MOMEHT KOHTYpa ¢
TOKOM. MaruutHas MHAYKIHs. 3aKOH
Awmrnepa. 3akoH buo-Casapa —
Jlannaca. ITone mpsimoro Toxka. [Tone
Kpyrosoro Toka. Teopema o
UPKYJSAINAN BEKTOpa MarHUTHOM
unaykuud. [lone conenounpa. [lone
Topouia. MarHUTHBIN MOTOK.
Teopema I'aycca. Pabota
NepeMelleHus IPOBOIHUKA U PAMKHU
C TOKOM B MarHMTHOM IOJI€.
JeiicTBEe MarHUTHOIO MOJISL Ha
JABIKymuiics 3apsia. Cuna JlopeHna.

Jlek.

OIIK-1, OITK-2,
OIIK-3

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

10.2

MarnuTtHoe 1noJje B BeIECTBE.
MarHuTHBIC MOMEHTBI aTOMOB.
HamarHu4eHHOCTh M HANPSHKEHHOCTh
MarHuTHoOro mnossi. Teopema o
IUPKYJSLAN BEKTOpa
HaNpPSHKEHHOCTH MarHUTHOTO TIOJIS.
Bupl MarueTHKOB.
®eppomarnetuxu. [Ipupona
(heppoMarseTuzma.

Cp.

12

OIIK-1, OITK-2,
OIIK-3

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

10.3

[TocTosiHHOE MArHUTHOE TOJIE B
BakyyMe. 3akoHsl buo-Casapa-
Jlarutaca u Ammepa. Teopema o
UPKYJISILIUN U €€ TPUMCHCHHUS.

Ilp.

OIIK-1, OIIK-2,
OIIK-3

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

Pazpnen 11.
SJIEKTPOANHAMMUKA

SIBIIeHME ANEKTPOMArHUTHOM
WHIYKINA. SIBJICHNE CAMOMHIYKIINH.
Toxu rpu pazMbikanuu 1enu. Toku

Cp.

14

OIIK-1, OIIK-2,
OIIK-3

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




IPY 3aMBIKaHUU LEMU. DHEPrust
MarauTHoro nois.Ilepoe ypaBHeHHE
Makcgeina. Tok cmemenusi. Bropoe
ypaBHeHue MakcBenna. Tpetbe u
yeTBepTOe ypaBHEeHUsI MakcBena.
ITonnast cuctema ypaBHEeHUI
Makcseinia B nuddepeHInanbsHoi

dhopme.

Pazgen 12.
SJIEKTPOMATHUTHBIE
KOJIEBAHUS 1 BOJIHbBI

12.1 |OnexTpudeckuii KoseOaTeIbHbII Cp. 15 OIIK-1, OIIK-2, |JI1.2J11.5 JI1.6
koHTYp. ®opmyna TomcoHa. OIIK-3 JI2.1 J12.6
CBoOOIHBIE 3aTyXaromIue KojaeOaHusl.

J1oOpoTHOCTD KOJIe0aTEIHHOTO
KOHTYypa. BeIHyX)/1eHHBIC
JJNIEKTPUUYECKUE KoeOanus. Meron
BEKTOPHBIX JuarpamMm. PesoHaHCHBIC
SIBJICHHS B KOJICOATEIILHOM KOHTYpE.
Pe3onanc HanpsikeHuUlt U pe3oHaHC
TOKOB.

12.2 ITosmyuenue 3MEeKTPOMarHUTHBIX Cp. 12,6 |OIIK-1, OIIK-2,[JI1.2J11.5 JI1.6
BoJH. [IIkana 3MeKTpOMarHuTHBIX OIIK-3 JI2.1 J12.6
BoNH. U3nmy4yenne aumods.

[IprMeHeHHe IEKTPOMArHUTHBIX
BoyH. Jluddepennnanpaoe
ypaBHEHHE 3JIEKTPOMATrHUTHOM
BOJIHBI. DHEPTHUS SJIEKTPOMATrHUTHBIX
BoJiH. Bektop YmoBa — IloitHTHHra.
Pazgen 13. HIOATOTOBKA K
SAHATUAM

13.1 TToaroroBka K JIEKIIHOHHBIM Cp. 4 OIIK-1, OIIK-2,|JI1.1 JI1.2J11.5
3aHATUAMMU. OIIK-3 JI1.6 J12.1

J12.6

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

paboTam. OIIK-3 JI1.6 J12.1
J12.6 M2
13.3 IToaroToBKa K MpakKTUIECKUM Cp. 8 OIIK-1, OIIK-2,| JI1.1JI1.4
3aHATHUSIM. OIIK-3 JIL.5 JI1.6
JI2.1J12.2
JI2.3J12.4
JI2.5 JI12.6
13.4 |lloarotroBKa U BBHIMOJIHEHHUE JBYX Cp. 18 OIIK-1, OIIK-2,| JI1.1JI1.4
KOHTPOJIBHBIX padoT OIIK-3 JI1.5 J11.6
JI2.1J12.2
JI2.3J12.4
JI2.5 JI12.6
Pazgen 14. OIITUKA

14.1 |Cser Kak 3JeKTpOMarHUTHAs BOJHA. Cp. 8 OIIK-1, OIIK-2, |JI1.3J11.5 JI1.6
OTpaxeHue 1 MPEITOMIICHHAES OIIK-3 JI2.1 J12.6
AIEKTPOMArHUTHEIX BOJH HA TPAHHUIIE
paszzmena aByx cpen. ['eomerpuueckas
ontuka. [loHsTHE CBETOBOTO JIy4a.
3aKOHBI TEOMETPHYCCKON OIITHKH.

LleHTpUpOBaHHBIC ONITUYECKUC
cucteMsl. JInn3el. @opmyna TOHKOH
JINH3BL.

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 Has JEKLus
WuTepdepeHiys B TOHKAX IDICHKAX U
TUTACTHHKAX.

14.3 Judpakius cera. [TpuHIMD Cp. 6 OIIK-1, OIIK-2, |JI1.3JI1.5 JI1.6
I'toifrenca-®penens. Meton 30H OIIK-3 JI2.1 J12.6

®penens. udpaxius Openens Ha
KPYIJIOM OTBEPCTHHU H JUCKE.
Hudpaxus @paynrodepa Ha MIeTH
1 T paKIMOHHON peIeTKe.




14.4  [[lonspuzanus ceera. AHANIN3 Cp. 6 OIIK-1, OIIK-2, [JI1.3JI1.5 JI1.6
HOJSIPU30BAHHOTO cBeTa. Busl OIIK-3 JI2.1 J12.6
noJisipu3anuu. EcTecTBeHHBIN CBET.
ITonydenue noysipu30BaHHOTO CBETA.
3axoH bprocrepa. 3axon Maitoca.
14.5 BzaumopelicTBre cBeTa ¢ Cp. 6 OIIK-1, OIIK-2,|J1.3J11.5 JI1.6
BewecTBoM. Jlucnepcusi cBeTa. OIIK-3 JI2.1J12.6
DJICKTPOHHASI TEOPHS] TUCTIEPCHH.
14.6  |Wutepdepenuus cera. IIp. 2 OIIK-1, OIIK-2, [JI1.3JI1.4 JI1.5
Korepentnocts. OnbiT FOHra. OIIK-3 JI1.6 J12.1
WHTepdepeHnys B TOHKUX TUICHKaX U JI2.4 J12.5
TUTACTHHKAX. JI12.6
Paznen. 15.9JIEMEHTBI
CIEIIUAJBHOM TEOPUHA
OTHOCUTEJBHOCTH
15.1 IIpeobpazoBanwust ["anues. Cp. 6,35 |OIIK-1, OIIK-2,|JI1.3JI1.5 JI1.6
TTpuHIMT OTHOCHTEIHHOCTH OIIK-3 JI2.1 J12.6
Tanunes. [Toctynatsl Teopun
otHOcuTensHOCTH. [IpeodpazoBanus
Jlopenua. 3akoH cinoxxeHus
CKOpOCTEH B peNITUBUCTCKON
MexaHuke. Macca B HbIOTOHOBCKOHM U
PETSTUBUCTCKOM MEXaHHUKE.
DHeprus, UMITYJIbC B
PESITUBUCTCKOM MEXaHHUKE.
OcHOBHOE ypaBHEHHE
PENATHBUCTCKON JMHAMUKH.
Kunernueckas sneprus
PEIATHBUCTCKOM YaCTHIII.
Pazgen 16. SJIEMEHTDI
KBAHTOBOW ®U3UKH
16.1 KBanToBas onruka. Jlexk. 2 OIIK-1, OIIK-2,|J1.3J11.5 JI1.6 [IpobnemHa
OIIK-3 J12.1 J12.6 S KNS
16.2 |DmeMeHTHI KBAHTOBOM MEXAHMKH. Cp. 8 OIIK-1, OIIK-2,|J1.3J11.5 JI1.6
OIIK-3 JI2.1 JI2.6
16.3  |3aKOHBI TETIJIOBOTO U3TyYEHUSI. IIp. 2 OIIK-1, OITK-2,|JI1.3J11.4 JI1.5 AHanmu3
dorordpdekr. Ipdext Komnrona. OIIK-3 JI1.6 J12.1 KOHKpET -
J12.4 J12.5 HBIX
J12.6 CUTYyalun
Pazgen 19. SJIEMEHTDI
SIIEPHOM ®U3UKHU U
®OU3UKU SJIEMEHTAPHbIX
YACTHUIL
19.1 |9nemeHTHI GU3MKH ATOMHOTO S/1pa U Cp. 4 OIIK-1, OIIK-2, [JI1.3JI1.5 JI1.6
(DU3MKH DJIEMEHTAPHBIX YaCTHIL. OIIK-3 JI2.1 JI2.6
Paznen 20. IOAI'OTOBKA K
SAHATUAM
20.1 IloaroroBka K JICKIIMOHHBIM Cp. 2 OIIK-1, OIIK-2,{J1.3J11.5 JI1.6
3aHATUAMMU. OI1K-3 JI2.1 J12.6
20.2 IToaroToBka Kk MpaKTUYECKUM 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 BBIIOJIHEHUE OHOM Cp. 9 OIIK-1, OIIK-2,{J1.3J11.5 JI1.6
KOHTPOJIbHOM PabOTEHI OIIK-3 JI2.1 JI2.6

5. ®OH/] OLIEHOYHLIX CPEJCTB JUISI IPOBEIEHUSI IPOMEKYTOYHOM ATTECTALIIY OBYYAIOIINXCSI IO
JTACLOUILTAHE (MOY.JIIO)

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

OCHOBHBIMH 3TamaMu (OPMHPOBAHUS KOMIICTEHIMA B paMKaxX JHUCIUILIMHEI

COJIEPIKaTEeNIbHO CBSI3aHHBIX MEXIy CO00H pa3nenoB (TeM yueOHbIX 3aHSTHIT), KOTOPBIC OTPasKeHbI B paszene 4.

BBICTYIIACT TIIOCIICAOBATCIIBHOC H3YUYCHHC




MaTpu1a OlleHKH Pe3y/1bTATOB 00y4eHHs 10 JHCIHUIIJIHHE

IL1annpyeMble OueHouHbIe cpeacTBa/GopMbI KOHTPOJIS
€3yJIbTaThI
Kon p06§qeﬂnﬂ o) o)
TUYCT I10 TUYCT I10
KOMIIETEHI Ompoc mo Tecrosoe KonTtponbnas
i (mokazaresin TeODUIL saanie 71a00paTOPHLIM |  IPAKTHYECKUM aGora 3ayer Ok3aMeH
OLleHUBaHHSA p A paboram paboTtam P
KOMIIeTeH i)
3HaeT + + + +
OIIK-1 [ymeer + + + + +
BJIAaJIeeT + +
3HaeT + + + +
OIIK-2 [ymeer + + + + +
BJIajieeT + +
3HaeT + + + +
OIIK-3 |ymeer + + + + +
BJIajieeT + +

5.2 Onucanue noka3areJieli 1 KpUTepHeB OLCHUBAHUSI KOMIIETEHIUI HA Pa3JIMYHBIX 3Tanax uxX GOpMUPOBAHMS, ONIMCAHHE
IIKAJI OlleHMBAHHSA

KPUTEPUU ®OPMUPOBAHUSA OHEHOK 11O TEKYIIEMY KOHTPOJIIO (OITPOC IO TEOPUN)

«OTauaHo» (5 6aIOB) — MONTYYarOT 00YUYaIONIHECs ¢ TPABUIIBHBIM KOJIMIECTBOM OTBETOB Ha 3aJjaBacMble BOIIPOCHI — HE MEHEe
95% ot 00mero 00bEMa 3a1aHHBIX BOIIPOCOB.

«Xopomo» (4 6amra) — moaydaroT 00yJaronrecs ¢ MPaBUILHBIM KOJMYECTBOM OTBETOB Ha 3a/1aBaeMbIe BOIIPOCHI — HE MEHEE
75% ot obmero 00bEMa 3a1aHHBIX BOIIPOCOB.

«YI0BJIETBOPUTEIBbHOY» (3 Oaia) — moJryqaroT 00yJaronyecs ¢ MpaBUILHBIM KOJMYECTBOM OTBETOB Ha 3a/1aBaeMbIe BOTIPOCHI
— ne meHee 50% oT o0miero 00bEMa 3aJaHHBIX BOIIPOCOB.

«HeynoBierBoputesibHO» (0 6a/UIOB) - TOMYYalOT 00YJAFOIINECS C MPABUIBLHBIM KOJIMYECTBOM OTBETOB Ha 33aJ[aBaeMble
Bonpockl — MeHee 50% oT o0mero o6bEMa 3aJaHHBIX BOIIPOCOB.

KPAUTEPUUA ®OPMUPOBAHMS OLIEHOK 110 BBIITOJTHEHUIO TECTOBBIX 3AJIAHUM

«OTaugHo» (5 6aIOB) — MOMYYaAIOT 00YJAIOIIHECs ¢ MPABUIHHBIM KOJMYECTBOM OTBETOB Ha TeCTOBBIE BOIpockl — 100 — 90%
0T 00mero 00bEMa 3a1aHHBIX TECTOBBIX BOIIPOCOB.

«Xopomo» (4 6ama) — MoIydaroT 00yJaromuecs ¢ MPaBIILHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOIMPOCHI — 89 — 70% ot
o0ero 00bEéMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«YIOBJIETBOPUTEJIBbHOY» (3 6a/uTa) — MOJy4aroT 00yJaronuIrecs ¢ MPaBWILHBIM KOJTHMYECTBOM OTBETOB HAa TECTOBBIE BOIPOCHI —
69 — 40% ot oO1ero 00bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

«HeynoBierBoputesibHO» (0 0autoB) - TOMY4YalOT OOydaromuecs ¢ TMPaBWIBHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIC
BoIpockl — MeHee 39% ot ob1ero 06bEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

KPUTEPUU ®OPMUPOBAHUS OLIEHOK 110 3AIUTE JIABOPATOPHBIX 1 MIPAKTUYECKHUX PABOT

«3a4YTEeHO0» MONTYyYal0T 00YYAOIIHECs, BBITIOJHUBIINE Bce (PU3NYCCKUC U3MEPCHUS B COOTBETCTBUC C TPEOOBAHUSIMH Ja0OPATOPHOM
paboThl, MPaBUILHO BBHIMOJHUBIINE BCE HEOOXOJMMBbIE pacdeThl 1O 00paboTKe pe3yJIbTATOB H3MEPEHHH B COOTBETCTBHE C
TpeboBaHUAMH Tab0paTOpHOI PabOTHI, OPOPMHUBIIHE OTIET O BHIMIOJHEHUN JabOPaTOPHOH PabOTHl B COOTBETCTBUH C MIPEABABIAEMBIMH
TpeOOBAaHUSAMH, B KOTOPOM IPEICTABICHBI BCE PE3yJbTAThI U3MEPCHUIA, CICIAaHBI BCE HEOOXOMUMBIC pacuyeThl 0e3 apupMETHYCCKUX
omuOOoK, cAemanbl 0000maroIue BEIBOIBI, a TAK)KE rpaMOTHO oTBeTHBINKE Ha 60% 1 OoJiee TEOpPETHUECKUX BOIIPOCOB MPENoaaBaTems
0 TEME JJAHHOM J1ab0paTOPHO PabOTHL.

«He3auTeHo» TONy4YarOT OOydYarolIHecs, He BBIMOJHUBIINEG BCe (H3MUYECKHE H3MEPEHHUs B COOTBETCTBHE C TpPeOOBaHHSIMHU
na0opaTOpHO# paboTHI, JIMOO HE BEHINOJHUBIIKNE MPABIILHO BCE HEOOXOAUMMBIC pacuyeThl MO OOpabOTKE pe3ysbTATOB M3MEPCHUH B
COOTBETCTBHE ¢ TpeOOBaHUAMHU JabOpaTOpHON padoThl, MO0 HEe O(MOPMHBIIHE OTYET O BBHINOJHEHHH JTabopaTopHON paboTH B
COOTBETCTBUH C NPEABABISICMBIME TPEOOBaHUAMY, TNO0 He oTBeTHBINUE Ha 60% U O0Jiee TCOPETUUECKUX BOIPOCOB MPEIOAABATEIS 110
TeMe JaHHOH JIabopaTOpHOH paboTHI.

KPUTEPUU ®OPMUPOBAHMNS OLIEHOK 110 NIOAI'OTOBKE JOKJIAJIOB

«Otamynao» (5 OaiwioB) — OOydarONIMIACS IMOKa3al TIyOOKHMe 3HAHUS MaTepuala IO IOCTAaBICHHBIM BOIPOCaM, T'PaMOTHO,
JIOTHYHO €r0 M3j1araeT, CTPYKTYPHUPOBAI U IeTaTH3UpoBal HHOpMaIHio, HHMOPMAIHs PE/ICTaBICHA B IepepabOTaHHOM BHIE.

«Xopomo» (4 Oamna) — OOydYarOIIMKCSA TBEPIO 3HACT MaTEpUaN, TPAMOTHO €ro M3JaracT, He JIOIYCKAaeT CYIICCTBEHHBIX
HETOYHOCTEH B OTBET Ha BOMPOCHI, MPEACTABIISCT HATIISAHBIA MaTepHal, MOMOTAIONIMKA CIYIIATesIM 3alIOMHATh OCHOBHbBIE ITYHKTBI
BBICTYILICHHSL.

«YmoBJeTBopuTeabHO» (3 Oama) — oOyJaronIuiicss IMeeT 3HaHKMsI OCHOBHOTO MaTepraa Io IMOCTaBICHHBIM BOTIpOCcaM, HO HE
YCBOWII €T0 JICTAJICH, OIMYCKACT OTICIbHBIC HETOYHOCTH.

«HeynosaerBoputesibHO» (0 6amioB) — oOydJaromuiics IOMycKkaeT TpyOble OMMOKM B OTBETE HA IOCTaBICHHBIE BOTPOCHI,
JIEMOHCTPUPYET OTCYTCTBUE HEOOXOAUMOM HH(POPMAIIUH B MIPE3CHTAIHH.

KPUTEPUU ®OPMUPOBAHMUS OLIEHOK I10 BBIITOJIHEHUIO KOHTPOJIBHBIX PABOT
«OT1amyHo» (5 0aIoB) — CTaBUTCS 32 pabOoTy, BEINOJIHECHHYIO OJHOCTBIO 0€3 OMIMOOK U HEIOYCTOB.
«Xopomo» (4 6amra) — cTaBUTCS 32 pabOTy, BRIMOJHSHHYIO TOJHOCTBIO, HO TIPM HAJIMYHMU B HEW HE OoJiee OqHOW HEerpyOou




OLIMOKY 1 OJIHOTO HeZo4ueTa, He 00Jiee TPeX HEJA0UECTOB.

«YnoBiaerBopuTeabHO» (3 Oamna) — craBuTcs 3a paboTy, eciaM oOydaromuiics NPaBHILHO BBHINOJIHMI HE MeHee 2/3 Bcei
paboTHI WM JOIMYCTHII He 6ojiee oOaHOM TpyOoi OomMOKHM U ABYX HEIOYETOB, He OoJjiee OMHON TpyOoi M ofgHON HerpyOoil ommOku, He
Goiiee Tpex HErpyObIX OMINOOK, OJTHOI HerpyOOl OMIMOKK M JBYX HEJOYETOB.

«HeynoBaerBoputesibHO» (0 06amioB) — cTaBUTCSA 3a pabOTy, €CIU YUCJIO OMMOOK W HEIOYETOB IPEBBICUIO HOPMY IS
OLICHKH 3 WJIM NPAaBUIILHO BBINIOJIHEHO MeHee 2/3 Bcel paboThlI.

Bunsl omm6ok:

- rpyOble OIIMOKM: HE3HAHNE OCHOBHBIX MOHSATHH, IpaBmil, (OPMYJI; HE3HAHUE TPUEMOB PEIICHNsT PU3MYECKUX 3a/1a4; OIIHOKH,
MOKa3bIBAIOIINE HETIPABUIBHOE TIOHUMAHNE YCIOBUS MIPEITIOKEHHOTO 3aaHusL.

- HerpyOble OIMOKN: HETOYHOCTH (POPMYJIMPOBOK, ONPEEICHUI; HepalMOHAIbHbIH BHIOOD X0/1a PEIICHUS.

- HEJIOYETHI: HEPalMOHAIbHBIC IPHEMBI PEIICHNUS 3aa4; apu(h)METHUECKUE OLIMOKY B BBIYHUCICHHSX, €CIIHM 3TH OIINOKU rpy0o He
MCKaXKalOT peajibHOCTh MOJYYEHHOTO Pe3yJbTaTa; OTJeIbHbIC HOIPEUIHOCTH B ()OPMYJIMPOBKE BHIBOJIOB 110 pE3yJIbTaTaM pPELICHUS;
HEOpPE)KHOE BBIMTOJIHEHUE 3aaHUs.

KPUTEPUUA ®OPMHUPOBAHUSA OLIEHOK IIO UTOIOBOMY KOHTPOJIIO B PAMKAX ITPOMEXKYTOYHOM
ATTECTAIIMA B ®OPME DK3AMEHA

K wuToroBoMy KOHTpOJIO JONycKaloTcs oOyd4aroliuecsi, BBHINOJHMBIIME W 3alUTUBIIME J1abOpaTOpHBIE PadOTHI,
IPeAyCMOTpEHHbIE y4eOHBIM IUIAHOM HampaBiieHHss moarotoBku 23.05.03; a Taxoke BbimosHuBIIHME Oonee 60% 3amanuii 1O
CaMOCTOSTENbHOM paboTe Ha 1 1 2 Kypcax.

«OT1anuno» (5 OamioB) — oOydaromuiics IEMOHCTPUPYET 3HAaHHE BCEX pPa3JeiioB M3Yy4aeMOil AMCLUMIUIMHBL: COJIEpIKaHHe
0a30BbIX NOHATHH W (yHAAaMEHTAIbHBIX NPOOJIEM; yMEHHE H3/IaraTb NPOTPAMMHBIM Marepual C JEMOHCTpaluell KOHKPETHBIX
npumepoB. CBOOOJHOE BJIaJEHHWE MaTEPHAIIOM JIOJDKHO XapaKTepH30BaThbCsl JIOTMYECKOH SICHOCTBIO M YETKMM BHJCHUEM IIyTed
IIPUMEHEHHS IOy ICHHBIX 3HAHUI B IPAKTHIECKON IEATEIbHOCTH, YMECHHUEM CBSI3aTh MaTepHal C APyTUMH 00JIacTAMH 3HAHHUS.

«Xopomo» (4 6anna) — o0ydaroIuiicss IEMOHCTPUPYET 3HAHUS BCEX PA3JIeNIOB U3y4aeMOH ITUCLUILIMHBL: CoAepKaHne 0a30BbIX
MOHATHH ¥ (PyHIAMEHTANBHBIX MPOOIEM; MPHOOpPEn HEOOXOANMBIE YMEHHUSI M HABBIKH, OCBOMJ BOIPOCH! MPAKTHIECKOTO MPUMEHCHHUS
NOJYyYEHHBIX 3HAaHWH, HE JONMYCTHa (AKTMYECKHX OMIMOOK INpH OTBETE, JOCTaTOYHO MOCJIEA0BATEIILHO M JIOTHYHO H3Jaraer
TEOPETHYECKUI MaTepHal, JIOMycKas JIMIIb He3HAYUTENIbHbIC HAPYIICHHS T10CIIEeI0BATEIbHOCTH N3JI0KEHHUSI U HEKOTOPhIE HETOYHOCTH.
Taxum 06pa3oM JaHHAs OLICHKA BBICTABILIETCS 32 IIPABUIIbHBIN, HO HEJOCTATOYHO MOIHBINA OTBET.

«YnoBiaerBopuTeabHo» (3 Oayuta) — oOydvaromumiics AEMOHCTPUPYET 3HAHWE OCHOBHBIX Pa3JielIOB MPOTpaMMbI H3y4aeMOro
Kypca: ero 0a30BbIX TMOHATHH W (yHIaMEHTaNbHBIX MpoOieM. OgHaKO 3HaHWE OCHOBHBIX MPoOJIEM Kypca HE TMOAKPETUISIOTCS
KOHKPETHBIMH NPaKTUYECKUMHU IIPUMEPAMH, HE TOJHOCTBIO PACKphITa CYLIHOCTh BOIIPOCOB, OTBET HEJOCTATOYHO JIOTUYEH M HE BCETna
MOCJIEI0BATEIICH, AOYIEHbI OITMOKH U HETOYHOCTH.

«HeynoBiaersopurteasno» (0 6ayutoB) — BEICTAaBISIETCSl B TOM Clly4ae, KOTAa 00y4aroluicsl IEMOHCTPUPYET (parMeHTapHbIe
3HaHMSI OCHOBHBIX PA3JIENIOB MPOTPAMMBI H3y4aeMOTr0 Kypca: ero 6a3oBbIX MOHATHH M (yHIaMEHTAIBHBIX MpoOJIeM. Y 3K3aMEHYyEeMOTro
c1abo BBIpaKEHA CIIOCOOHOCTh K CaMOCTOSATEILHOMY aHAJIMTHYECKOMY MBIIIJICHUIO, UMEIOTCS 3aTPyTHEHUs B W3JIOKEHUN MaTepHala,
OTCYTCTBYIOT HEOOXOIMMBIE yMEHHMS W HaBBIKM, JONYLIEHbI IpyOble OMMOKM W HE3HaHWE TEPMHUHOJIOTMH, OTKa3 OTBEYaTh Ha
JIOTIOTHUTEIIbHBIE BOIPOCHI, 3HAHIE KOTOPBIX HEOOXOAUMO VIS TTOJTyYESHUS! TOJI0KUTEIbHON OLICHKH.

KPAUTEPUUA ®OPMUPOBAHMS OLIEHOK 11O UTOI'OBOMY KOHTPOJIKO B PAMKAX ITPOMEKYTOYHOM
ATTECTAIINU B ®OPME 3AYETA

«3auTeHo» - 0OydYaroNMHCS JIEMOHCTPHPYET 3HAHHE OCHOBHBIX DPAa3lCJIOB MPOTPAMMBI U3y4aeMOI'o Kypca: ero 0a30BbIX
MOHATHH U (QyHIaMEHTaJIBHBIX MPoOIeM; MPHOOpesT HeoOX0ANMBIE YMEHHUS M HAaBBIKH, OCBOWJ BOMPOCH MPAKTUIECKOTO MPUMEHEHUS
MOJYYCHHBIX 3HAHWW, HE JOMyCTHN (DAKTUYCCKUX OINMOOK NPU OTBETE, MAOCTATOYHO IMOCJICIOBATEIHHO W JIOTUYHO H3JIaraeT
TEOPETHUYECKIIA MaTepHaJl, JOITyCKas JIUIIh He3HAUUTENbHBIE HAPYIIICHNS TIOCIEJOBATEIEHOCTH H3JIOKEHHS M HEKOTOPBIE HETOYHOCTH.

«He3auTeHO» - BBICTABISICTCS B TOM Cllydac, KOrjma OOydYaroIMUiicsl NEMOHCTPUpPYET (pparMeHTapHBIC 3HAHHS OCHOBHBIX
Pa3IenoB MporpaMMbl M3y4aeMoro Kypca: ero 0a30oBBIX MOHATUH W (QyHIAMEHTAIBHBIX TpoOieM. Y 3K3aMEHYeMOro ciabo BhIpakeHa
CIOoCcOOHOCTh K CaMOCTOSATENHHOMY AHAIWTHYECKOMY MBIIUICHUIO, UMEIOTCS 3aTPyOHEHHS B H3JIOKECHHH MaTephana, OTCYTCTBYIOT
HEOOXOJMMBIC YMCHHS M HABBIKH, JOMYIICHBI rpyOble OIMMOKA M HE3HAHWC TEPMHUHOJIOTHH, OTKa3 OTBCYATh HA JOMOJHUTEIBHBIC
BOTIPOCKI, 3HAHHE KOTOPHIX HEOOXOIMUMO /ISl ITOTydCHHS OJIOKHUTEIHHON OIIEHKH.

5.3 TunoBble KOHTPOJILHbIE 3aaHUS HJIH MHbIe MAaTePHAJIbI, He00X0ANMBIe /1 OlleHKH 3HAHMIi, yMEeHMii, HABBLIKOB M (H.J1H)
OINBITA JIeSI TeJIbHOCTH, XaPAKTEPHU3YIOIIUX 3TANbI GOPMHPOBAHUS KOMINETCHIUIH

INEPEYEHB BOITPOCOB K 9K3AMEHYHA 1 KYPCE

1.  Cucrema otcuera. [IpolineHnslil myTh U nepemelieHue. Panuyc BeKTOp, BEKTOP CKOPOCTH, BEKTOP YCKOPEHHUS M CBS3b MEXY
HuMU. CpelHsisl CKOPOCTh U CpeiHee yekopeHue. TaHreHLnaIbHOe U HOPMAJIbHOE YCKOPEHUS U UX CBSI3b CO CKOPOCTBIO.

2. JIBKEHHE 4YacTULBI MO0 OKPY>KHOCTH. BeKTOphl yria moBOpoTa, YIJIOBOM CKOPOCTM M YIJIOBOrO ycKopeHus. CBsi3b MEXAY
YIJIOBBIMU U JINHEHHBIMU BETTUYUHAMU.

3. Tlepserit 3axoH HeroTona. [Tonsrue maccel. Bropoit 3akon Hetotona. Ilonstue cunbl. Crnoxenne cui. Tpetnii 3akoH HproToHa.
I'paHUIIBI MPUMEHUMOCTH KJIACCHUECKOTO CTI0C00a OTIMCAHUS JBUKCHHSI YACTHII.

4 OCHOBHBIE CHJIBI B MEXaHUKE: CHUJIBI BCEMUPHOTO TATOTSHHUS, CUIIBI TPEHHUS CKOJIBKEHHS, CHIIBI CONIPOTUBJICHHS, YIIPYTHUE CHJIBIL.

5 3aK0H U3MEHEHHS U COXPAHEHHS UMITYJIbCa MEXaHUIECKON CHCTEMBI.

6. Ientp macc. OCHOBHOM 3aKOH MOCTYNATEILHOTO IBHKEHUS IIEHTPa Macc.

7.  YpaBHEHHE IBI)KCHHS TeJia IEPEMEHHONW MacChl.

8 3aKOH M3MCHCHHS KHHETHUCCKOW YHEPTUU CUCTEMBI. PaboTa 1 MOIITHOCTS.

9 KoncepBaTuBHBIC (IIOTCHIMAIBHBIC) W HEKOHCEPBATHBHBIC CIIbL. [loTeHimanbHas 3Heprus. CBsi3b MEXIy HOTCHIMAIBHOM
SHEprue u CUIION.

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

11. MoMeHT umIyjibca MaTepUaIbHOW TOYKU. MOMEHT MMITyJIbCa MEXaHHUYeCKOH cucteMbl. MoMeHT cuiibl. MOMEHT uMIyJibca M|
MOMEHT CHJIBI OTHOCHUTEIBHO OCH.
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3aKOH M3MCHCHUS U COXPAHCHUS MOMCHTA UMITYJIbCA MEXaHHYCCKON CHCTEMEI.

enTpasibHOE CTONKHOBEHUE IBYX YacTHUIl. AOCOIIOTHO YHPYroe W aOCONIOTHO HEYNPYroe CTONKHOBeHHE. CKOPOCTH YaCTHI]
MOCJIE CTOJIKHOBEHHUSI.

OCHOBHO 3aKOH BpalaTeIbHOIO ABHKCHUS TBEPAOTO Tea BOKPYT HEMOABIKHON OCH.

Onpenenenue MmoMeHT uHepuuu. Teopema Illreiinepa.

MOMEHT HHEPIIUU TOHKOTO CTEPKHS OTHOCUTEIHLHO OCH, MEPIICHANKYIAPHON CTEPIKHIO.

MoMeHT WHepUHUH OTHOPOJHOTO IHCKA, OTHOCHTEIFHO OCH, HEPICHIUKYJSPHOW IUIOCKOCTH IWCKAa M MPOXOMSIIEH depe3 ero|
HEeHTP.

MoMeHT HHEpIH OAHOPOIHOTO IIapa, OTHOCHTEIHHO OCH, MPOXOISIIEH Yepe3 ero HeHTp.

KuneTrnueckas sHEpTrHs BpamaTeI-HOTO ABMKCHAS TBEPHOTO TeTa.

Wneanbaas xunkocth. CTalMOHApHOE TEYCHWE HACATBHOW JKUIKOCTH. YpaBHeHHWe bepHyum. Bsskas kxumakocts. CuHibl
BHYTPCHHETO TPCHUSI.

[puanun otHocutenbHOCTH [ammnes. [IpeoOpasoBanus [Nanmnest. [IpMHIMI OTHOCHUTENBHOCTH B PEISTHBHCTCKOW MEXaHHUKE.
IIpeob6pazosanus JlopeHma st KOOPIMHAT M BPEMEHHU M UX CIICICTBUS.

PensituBucTckuii umnynbc. [loaHas 3HEprus yacTHIbl. JJMHAMIYECKIE U CTATUCTUYCCKUE 3aKOHOMEPHOCTH B (DU3HKE.
Jedopmanus mpomosIbHOTO pacTskeHus (CkaTus) TBepaoro Tena. Hampsokenwe. OTHocuTenbHOe yummHeHHE. KoadduimeHT
ynpyrocta. Moayns FOnra. 3akon ['yka st pactspkenus (cxarus). ledopmaiust caBura TBEpIOro Tena.

Onpenenenne KoJeOaHN B MEXaHNUECKOH cucteme. ['apMoHHMYecKre KojebaHus. Y paBHEHUE TAPMOHHUYECKUX KOJIeOaHUH U ero
pemenne. [ eoMeTprudeckast HHTEPIPETANs TApMOHIICCKIX KOJIeOaHHH.

dopMmyiia CIOKESHHS IBYX TAPMOHHUYECKHX KOJICOaHWH.

IIpyXuHHBII 1 MAaTEMAaTUYECKUI MasiTHUKH.

®u3nyecKkuil MasiTHUK.

VYpaBHeHHE 3aTyXalomUX TapMOHMYECKHX KojeOaHWH W ero pemieHue. YCIOBHE CYIIECTBOBAHMS 3aTyXaloIUX KoJeOaHWH.
XapaKTepUCTUKU 3aTyXalolMX KOJeOaHWW: YacToTa, NEpUOoJ], KOIQPHUIUEHT 3aTyXaHWs, JOTAPUPMHUUCCKUN EKPEMEHT
3aTyXaHus, J0OPOTHOCTS.

YpaBHEHUE BBIHYKICHHBIX KOJICOAHUI MO ACUCTBHEM I'APMOHUYCCKU H3MCHSIOMICIICS BHEIIHEH CHIBI M €T0 PEIIICHHE.

SBnenue pezonanca. Pe3oHaHcHas yacTora.

BonuoBbie nBmkenus. [lnockas cuHycoumanbpHas BoJiHA. berymue u ctosigue BoiHbL. YacToTa, JuiMHA BOJHBI, BOITHOBOM BEKTOP,
(ha3oBasi CKOpOCTb.

IIpenmer TepmogmHamMuku. OCHOBHBIE TIOHATHS W ONPEACICHUS TEPMOAWHAMHKH (MaKpOCKONHMYECKasl CHCTeMa, BHYTPEHHHE M|
BHEITHHE TIapaMeTPHl, COCTOSHHE, paBHOBECHE, PABHOBECHBIC M HEPABHOBECHBIE COCTOSIHUS, NPOIECC, PaBHOBECHBIE H
HEPaBHOBECHEBIE MPOIIECCHI).

Ob6miee Hagano TepMoauHAMUKH. [IoHATHE SMITHPHUYECKOi TeMIepaTyphl.

OCHOBHBIE TIOJIOKEHUSI KHHETHIECKOH TEOPHH UACANBLHOTO Ta3a. Y paBHEHHE KWHETHICCKOH TEOPUH Ia30B IS TaBICHHUS.
PacnipeniencHre 3HEPTUU MOJICKYJI IO CTETICHSIM CBOOOIBI.

3akoH MakcBeiia 0 pacripe/ieJICHUU MOJICKYJI UICATBHOTO Ta3a M0 CKOPOCTSM U SHEPTHSIM TEILIOBOTO JIBUKCHUSL.
Bapomerpuueckas ¢popmyna. Pacnpenenenue bonbinmana.

BHyTpeHHSs 3HEprus TepMOIUHAMHUYCCKON cucTeMbl. [lepBoe Hayano tepmoauHamuku. @opmMyina st pabOThl UACATBHOTO Ta3a.
I'paduueckoe npeacrasieHue paboOTHI rasa.

TemnoeMKoCTh TEPMOJAMHAMHYCCKONW CUCTEMBIL. YJAENbHAS M MOJIAPHAS TEIUIOEMKOCTH. TEIUIOEMKOCTh B H30XOPHUYECKOM H
n300apUIECKOM MPOLIECCAX U CBA3b MEXKIY HUMH. BHYTpeHH:S SHepTrHs HAeaIbHOTO rasa.

AnmabaTHyecKui TpoIiece u ero ypaBHeHre. PaboTa raza mpu aquadbaTndeckoM mporecce.

TlonuTponuyueckuit mpolecc U ero ypaBHEHHE.

WneanvHblil 1 peasibHbIN Ta3bl. Y paBHeHUs MeHneneeBa-Kianeiipona u Ban-nep-Baansca. BHyTpeHHsq sHEeprus peajbHOro rasa.
Bropoe Hagaxo TepMOIMHAMHUKY B Pa3IHIHBIX (POPMYITHPOBKAX.

OO6Oparumbie W HeoOpatuMmble Tporiecchl. Ilonstue sHTpormu. CBolicTBa JSHTponuu. DOpMYyIUpOBKa BTOPOTO Hadama
TEPMOJMHAMHUKH C MCIIOJIb30BaHUEM MOHATHS dHTporuu. Teopema HepHera.

DHTpoNHs UACAITBHOTO rasa.

TeruoBeie Mamunbl. KITJ[ TerniaoBoi MalivHel.

Hukn Kapno. KITJI nukna Kapno. Teopema Kapho.

CTaTUCTUYECKHUI CMBICI SHTPOIIHH.

HEPEYEHDB BOITPOCOB K 9K3AMEHY HA I KYPCE
OneKTpudecKue 3apsabl U X cBoHCTBa. 3akoH Kymona. HampspkeHHOCTB 3neKTpocTaTHuecKoro mos. [IpHHInn cymepro3uium
3JIEKTPOCTATUUECKUX TOJICH.
Teopema ["aycca i 31E€KTPOCTATUIECKOTO OIS B BAKyyMe.
[Ipumenenne TeopeMsl ['aycca kK pacdeTy HEKOTOPHIX 3JEKTPOCTATHUECKIX ITOJICH B BAKyyMe.
Hupkynsinus BEKTOpa HAMPSHKCHHOCTH 3JICKTPOCTATHYSCKOTO MO, Teopema o IUpKyJsiun. [I0TeHIuan 3IeKTpOCTaTuIeCKOro
noist. CBsI3b MOTEHIMANA U HAIPSHKEHHOCTH.
DnexTpuueckuil qunossb. [lone qunons.
Huanexrpuxu. [onspuszanus audnekTpukoB. Bekrop nonspusanuu. HanpsskeHHOCTB TOJS B JUIJICKTPHUKE.
DnekTpudeckoe cMmemeHue. Teopema ["aycca i BeKTOpa AIEKTPHYSCKOTO CMEIICHHS.
VYcnoBus Ha TpaHUIe pa3jesa IBYX TUIIICKTPUICCKUX CPEI.
IIpoBOAHUKH B 3JEKTPOCTATHIECKOM TIOJIE.
OneKTpudecKasi eMKOCTh YEAWHEHHOTO MPOBOAHUKA. KoHIEHCATOPEI. DIeKTPOEeMKOCTh KOHIEHCATOPA.
OHeprust CUCTEMBI 3aps/I0B, YEIMHEHHOTO MTPOBOTHIKA W KOHIICHCATOpA. DHEPTHUS SJIEKTPOCTATHICCKOTO TIOJIS.
ONeKTpUIecKuii TOK, CHIa ¥ ITIOTHOCTH TOKA.
3axon Oma. ConpoTHBJICHHE TPOBOAHUKOB. PaboTa n MontHocTh. 3akoH Jlxoyisa-Jlenna.
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CTopoHHUE CUJIBL. DIEKTPOABMKYLIAs CUIa U HanpspkeHue. 3akoH OMa 1711 HEOTHOPOAHOTO YUaCTKa IEeTH.

[IpaBuna Kupxroda ai1st pa3BeTBICHHBIX LETIEH.

DNeKTPONpPOBOIHOCTh MeTaiIoB. Hocutenu Toka B Metaiax. HejocTaTouHOCTD KIIACCUUECKON AJIEKTPOHHON TEOPHH.
DNEKTPUUECKUN TOK B BaKyyMme. TepMOdJIEKTPOHHAS YMUCCHSL.

VYpoenb depmu. DaeMEHTH! 30HHOM TEOPUU KPUCTAIIOB. 30HHAs CTPYKTypa SHEPreTUYECKOro CIEKTpa 3JIEKTPOHOB TBEPAOIO
Tena.

MarautHoe ToJie B €ro XapaKTepUCTHUKH. MarnuTHas wHIyKius. 3akoH bruo-Casapa-Jlammaca. MarHuTHOe ToJie IBHKYIIIETOCS|
3apsna. 3akoH Ammnepa. Cuna Jlopenna.

Teopema 0 UPKYIAIIHA BEKTOPAa MATHUTHOW MHTYKIIHH.

TloTok BexkTOpa MarHuTHOW UHIYKIMH. Teopema ["aycca fj1si BeKTOpa MarHUTHOW MHIYKITUH.

MarHuTHOE TI0JIe COJICHOHIA U TOPOHIA.

Pabora mo mepeMeIeHuIoNPOBOJHIKA U KOHTYpa ¢ TOKOM B MArHUTHOM TIOJIE.

DHeprus MarHuTHOTO MOJIS.

MarnuTtHoe 1noJje B BellecTBe. SIBIeHrue HaMarHuuuBanus. BeKTop HaMarHU4eHHOCTH.

BekTop MarHuTHOM MHAYKIMY B BELLIECTBE.

HamnpskeHHOCT MAarHUTHOTO TOJIsl. MaruuTHasi BOCIPUMMYMBOCTh U MAarHUTHAsI IPOHUIIAEMOCTh. TeopeMa O HUPKYJIISLUHN s
BEKTOPA HAIMPSHKEHHOCTH MarHUTHOTO MOJISL.

YcnoBus 11 MarHUTHOTO T10JIS1 HAa TPAHUIIE Pa3Jielia IBYyX MarHeTHKOB.

JlnamarHeTHkH W lapaMarHeTku. deppoMarHeTUKY U UX cBoicTBa. [Ipupoma heppomaraernsma.

SIBneHue 3MeKTPOMarHuTHON HHAYKIWH. 3akoH Dapasiest u ero BEIBOJ M3 3aKOHA COXPAHEHHUS SHEPTHH.

MHAyKTUBHOCTH KOHTYpA. SIBJICHNE CAMOMHIYKIINH.

Toku npy pa3MBIKAaHWW ¥ 3aMBIKaHUX end. B3anmuas naaykims. TeopemMa B3anMHOCTH.

Buxpesoe anextpuueckoe mose. Tok cMemeHus.

YpaBueHuss Makcsesa A 3JIEKTPOMarHUTHOTO MOJIS.

KonebarenpHblil KOHTYp. Y paBHEHHE KOJIcOaHUI B KOJIEOATEIEHOM KOHTYPE U €T0 PELICHHUE.

BrIHyXIeHHBIC 3JICKTPUUCCKUE KOJIeOaHHs B KOJICOATEIIEHOM KOHTYpe. SIBIeHUE pe3oHaHca.

IlepemeHHbIN deKTpUYecKUid TOK. MOIIHOCTb, BblAeNsieMas B LENH IEepeMEHHOro Toka. J[eHWCTByrolMe 3HA4YeHUs TOKa M|
HaNPSHKEHUS.

DnekTpoMarHuTHbIE BONHEL. [uddepeHnnanisaoe ypaBHEHHE JICKTPOMAarHUTHON BOJHEI | ero peieHue. Bexrop [loitunra.

HNEPEYEHDB BOITPOCOB K 3AYETYHA IIKYPCE

CBer Kak 3JeKTpoMarHuTHas BoigHa. OTpaskeHHe U IPEIOMIICHHE 3JIEKTPOMATHUTHBIX BOJIH Ha TpaHUIIe pa3liena ABYX Cpel.
CBeToBbIe Tydd. 3aKOHBI reoMeTpuIeckoi ontuku. [Tpuammn depma.

IlenTpupoBaHHBIE onITHYECKUE CUCTeMBI. JInH3b1. DopMyIta ToHKON JHH3EL. [locTpoeHre n300paKeHHi B TMH3aX.

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. MIHTepdepeHus cBeTa. Y cloBue MaKCUMYMOB U MUHUMYMOB. MeTo/1b]
HaOmoaeHust nHTep(EepEeHINU CBETa.

WuTepdepennust cBeTa B TOHKHUX IUICHKAX W TUIACTHHKAX.

Konba HeroToHa.

Judpakuus cBeToBbIX BOJIH. Merton 30H Ppeners.

Jdudpakuus Openens Ha KPyriaoM oTBepcTHH U aucke. Criupans OpeHers.

Hudpaxnus @paynrodepa Ha OTHON MIEIIH.

Hudpaxus @paynrodepa Ha auppakIImOHHON pemeTKe.

Hucrniepcus cBeta. DIEeKTPOHHAS TEOPHS AUCIICPCHHL.

EcTecTBenHbIi 1 NOISIpU30BaHHEIN cBET. [lomspr3aius cBeTa Ipu OTpaXKEHUH U IPETOMIICHIH Ha TPAHUIIE JBYX TUAIICKTPUKOB.
[Monspuzanus cBeTa Npu MPOXOKACHUH Yepe3 aHU30TPOITHBIE KPUCTAILIHL.

TemoBoe W3TyYeHNE U €T0 XapaKTEPUCTUKH.

3aKOHBI TEIUIOBOTO M3IyueHus (3akoHbl Kupxroda, Credana — bonbumana, Buna, popmysst Penes-/Ixunca u [lnanka).
dororddexr. 3akoHbl HOTOIPPEKTA U UX OOBICHCHHE C TOYKU 3PCHHUS KBAHTOBOW TCOPHUHU CBETA.

D¢ dexr KoMnToHa 1 ero aneMeHTapHast TEOPHSL.

PazBuTHe npeacraBieHU O CTPOCHUH aToMa. bopoBckas Teopust BOJOPOAONOI00HOTO aToMa.
KopnyckysipHO-BOJIHOBOH Tyanu3M cBOMCTB BemecTBa. Bonnsl ne bpoiing u ux coiictaa.

CooTHouleHue HeonpeeneHHocTel I eiizendepra.

BomHoBast pyHKIHS 1 €€ CTATUCTUIECKUI CMBICIT.

Oo6mee ypaBuenue Ipenunrepa. Ypasuenue [lpenunrepa mjs cTalliOHAPHBIX COCTOSTHUM.

YacTtuua B OJHOMEPHON MOTEHIIMAILHOM sIME.

TIpoxoskIeHre YacTUIIEH MOTEHIIMATLHOTO Oapbepa.

Bonopononono0Hbie aToMbl. DHEpreTudeckue ypoBHU. [loTeHInanbl BO30yKaeH!s M HOHKU3auH. CTIEKTPHI BOJIOPOIO0IIOT00HBIX
aTOMOB.
Hepa3nnunmocTs OIMHAKOBBIX YacTHLl B KBaHTOBON Mexanuke. IIpumHumn Ilaymu. Ctpykrypa SHepreTM4ecKnx ypOBHEH B
MHOT02JIEKTPOHHBIX aTOMaX.

Tunsl cBsA3€H S7IEKTPOHOB B aTOMax.

Mornekyna Bonopoaa. dusndeckas npupoaa XMMHIECKOH CBsI3H. MIOHHAs M KOBaJIEHTHAs CBSI3H.

DJeKTpOoHHBIE, KoJieOaTeIbHbIC U BPAIlaTEIbHbIE COCTOSHUSI MHOIOaTOMHBIX MOJIEKYJI. MOJIEKYJISIpHBIE CIIEKTPBI.
OneMeHTH KBaHTOBOW TEOPHH HM3ITydeHHs. BBIHYXICHHOE M CIOHTaHHOE M3iydeHwne (GpoToHOB. [IpuHINMI paGoTEI KBaHTOBOTO
TeHeparopa.

Crpoenne aToMHOTO siipa. Mozenu sapa. Sneprbie peaknun. 3aKOHBI COXPAHEHHS B ICPHBIX PEaKIIHAX.
PaanoakTuBHble ipeBpamieHus saep. Peakuus snepruoro nenenus. Llennas peakuus aenenus. SIaepHslid peakTop.
OneMeHTapHbIE YaCTHIBI M X B3aNMOACHCTBHSL.




Bonpocs! Tekyuero onpoca
BOHpOCLI TEKYLIETO OImpoca BLI6I/Ipa}OTCH 13 BOIIPOCOB K 3a4YCTy B COOTBETCTBUEC C TeKymeﬁ HpOﬁﬂeHHOﬁ TEMOIA.

Jloxmaael il cOOOIICHNS MOTYT 3aCIyIIMBATHCS BO BPEMS IPAKTUICCKUX 3aHATHIH.

TeMbl T0KJIa10B M COOOIEeHH T
JIBmKeHHe B TpaBUTAIMOHHOM TToJIe. 3akoHbl Ketutepa.
T'upockomnsr.
Heunepuuanshsie cuctemsl oTcueta. CUilbl HHEPLUU
Mertonb! onpeneneHus BI3KOCTH.
S dexr Txoyns — TomncoHa.
KanunnsipHeie sBICHUS.
DOMHCCUOHHBIE SIBJICHUS U UX IPUMEHEHHE.
IIna3zma u ee cBoOMCTBA.
YckopuTenu 3apsHKeHHBIX YacTHIL.
TparchopmaTopsr.
YIBpTpa3ByK U €ro MpUMEHEHHE.
DNEeKTPOHHAs OTITHKA.
Tonorpagus.
KBapkoBast MOJIe)Tb U KJTACCU(DUKAIIHS DIICMCHTAPHBIX YaCTHII.

WX R W=

— = = =
PP —=o

IIpumepsI NpakTHYECKUX 32724

[MucronerHast mynst mpoOuia JBa BEPTUKAIBHO 3aKPCIUICHHBIX JHCTa Oymaru, paccTosHue! MexIy KOTOpPHIMU paBHO 30 M.
[IpoGouna Bo BTOpoM JmcTe okazanach Ha h=10cMm Hike, yeM B mepBoM. ONpeneuTh CKOPOCThY IYJIH, SCIU K MEPBOMY JIUCTY OHA
OJIIeTeNa, TBUTASCh TOPU3OHTAIBHO. CONPOTUBICHUEM BO3TyXa MMPeHEOPEYb.

BuHT aspocaneil Bpamaercs ¢ 4acTotoil n=360 mun'. CKOPOCTh v NOCTYNATENLHOTO ABUKEHHS a’pocaHel paBHa 54xm/u. C
KaKOH CKOPOCTBIO U IBUKETCS OJIMH U3 KOHIIOB BUHTA, €CJIU paanyc R BUHTA paBeH 1 mM?

Bpycok maccoii m;=5 Kr MoxeT CBOOOJHO CKOJB3UTh MO TOPU3OHTAILHOW TMOBEPXHOCTH Oe3 TpeHws. Ha HeM HaxomuTcs
npyroit 6pycok mMaccoit mi=1 xr. KoadduimeHT TpeHus COMpUKacarouXCcsi HOBEPXHOCTEeH OpyckoB/=0,3. Onpenenuts MakCUMaIbHOE
3HAYCHUE CHJIIBI Finax IPUIIOKEHHOH K HIDKHEMY OpYCKY, IPH KOTOPOW HAYHETCS COCKAIb3BIBAaHIE BEPXHETO OpycKa.

Karep maccoii m=2 T Tporaercsi ¢ MecTa U B TeueHue BpeMeHu T=10 ¢ pa3BUBaeT NpHu ABMKCHHUHU 10 CTIOKOHHOM BOJIE CKOPOCTh
v=4 m/c. OnpenenuTb CUIy TATUF MOTOpa, CYMTas ee NOCTOSIHHOM. [IpHHATH CHITy CONPOTHBICHUS F NBHKECHUIO MPOIOPIHMOHAIEHON
ckopocTH; Koaduuuent conpotuienus k=100 kr/c.

KamMmeriek CKOJIB3UT ¢ HAUBBICIICH TOYKH KyIOJia, UMEIOIIEro Gpopmy nonychepsl. Kakyro qyry Ol ONHIIET KaMEIIeK, Mpexe
9eM OTOPBETCS OT MOBEPXHOCTH KymnoJia? TpeHuem npeHedpedn.

Ha pemscax crout minardopma, Ha KOTOPOH 3aKpeIUieHO opyane 0e3 MPOTHBOOTKATHOTO YCTPOMCTBA TakK, YTO CTBOJ €ro
pacIiooXeH B TOPU3OHTAIBHOM IOJIOXKEHUH. V3 opyaus MpOM3BOAAT BHICTPEI BJOJb SKEJIE3HOJOPOXKHOTO IMyTH. Macca m; cHapsiaa
paBHa 10 kr, m ero ckopocth u;=1 kM/c. Ha kakoe paccTosHuMe/oTKaTHTCS IDaTdopMa TOcie BBICTpena, eciau KodddummeHt
conporusnenusf=0,002? My, =20 T.

[ap maccoit m =200 r, qBIKYIIMICS CO CKOPOCTBIO vi=10 M/c, ynapsieT HemoABYXXHBIH 1map Maccoit m>=800 r. Y nap npsmoi,
abcomnroTHO ynpyruid. KakoBsl OylyT CKOpPOCTH Vi M v, IIAPOB IocIie yaapa?

Ha mmnmanp HaMoTaHa TOHKasi rHOKas HEpacTsDKUMAst JICHTA, MAcCoM KOTOPOH IO CPAaBHEHHIO ¢ Maccod IIMHIPA MOKHO TpeHeOpedb.
CBOOOAHBII KOHEI] JICHTHI MPUKPEIIIM K KPOHIUTEHHY W MPEAOCTABINIH IMIMHAPY OIyCKaThCs MO ACHCTBHEM Cuilbl TshkecTH. Ompenennts
JIMHEHHOE YCKOPEHNEd OCH LIMH/IPA, ECIIH LIUIMHAD: 1) CIUIONIHOM; 2) MO TOHKOCTCHHBIH.

Inatopma B BHIE TUCKA paguycoM R=1M BpamaeTcs 10 HHEPLMHU C 9acTOTOH 71=6MuH"'. Ha Kparo miaTopMbl CTOUT Y€JI0BEK, Macca
m xoToporo paBra 80 kr. C Kakoii 9acToTol 70y/IeT BpalaThcs IaThopMa, eCii YeJIOBeK MepeiieT B ee eHTp? MoMeHT UHepIHH JIiathopMbl
pasen 120 kr-m2. MOMEHT HHEPLM YeyIOBEKa PACCHHMTHIBATE, KaK JUI MATEPUATLHON TOUKH.

Kapanpam mumHoi /=15 cm, nocTaBieHHbIH BEPTHKAIBHO, a1aeT Ha cToj1. Kakyio yriioByio co U JMHEHHYI0 VCKOpOCTH OyAeT NMETh
B KOHIIE TaJIeHIsT: 1) cepeHa kapaHmama? 2) BepxHuii ero koHen? CYUTaTh, 4TO TPEHHUE HACTOJIBKO BEJIMKO, YTO HWYKHUN KOHEI[ KapaHalia
HE NPOCKAJIb3bIBAET.

I'enmuii maccort m=100 T ObLT H300apPHO HATPET TaK, 9YTO 0O0OBEM €T0 YBEITHUMIICS B #=3 pa3a, 3aTeM BOJAOPO]] ObLT H30XOPHO
OXJIQXKIEH TAaK, YTO JABJICHUE €r0 YMEHBIIWIOCH B =3 pa3a. HalTu u3MeHeHue A4S 3HTPONHHU B X0/ YKa3aHHBIX MTPOIECCOB.

Kucnopoxn maccoit m=2 Kr yBeau4ui cBoi 00beM B N=5 pa3 OJIMH pa3 U30TEPMHUUECKH, Apyroi — aguadbatHo. Halitn nameneHus
SHTPONHUH B KQXKJOM M3 YKa3aHHBIX IIPOIIECCOB.

WneanbHbIH 1ByXaTOMHBIN ra3 coBepmiaeT 1uka KapHo. O0beMbl raza B KOHIIE W30TEPMHUYECKOTO PACIIMPEHHUS W B Hadaie
HM30TEPMHUUYECKOTO CXKATUSI paBHBI COOTBETCTBEHHO V=12 11 u V,=16 n. Haiitu KII[ uuxna.




B munmuaape mon mopriHeM HaxomuTcs Bomopoa Maccoit m=0,02 kr mpu Ttemmeparype 7;=300 K. Bomoponm cHauama
pacimupuicsagnadaTHO, YBEIUYUB CBOM 00BEM B IATH Pa3, a 3aTeM ObLI CXKAT U30TCPMHUUCCKH, PHUYEM 00BEM Ta3a YMEHBIIHUICS B MATh
pa3. Haiitu Temniepatypy 7> B KOHIIE ainabaTHOTO PaCIIMPEHHSI U TIOJHYIO paboTyA, COBEPIICHHYIO Ta30M.

DNeKTpUUECcKOe MoJie CO37aH0 NByMs TouedHbIMHU 3apsaamu Q=10 aKn u 0= —20 uKn, HaxomsmuMucs Ha paccTosaun d=20
cM Jpyr oT apyra. OnpeaenuTs HanpsSKEHHOCTh £ Mo B TOUKE, YAAJIEHHOM 0T MepBOro 3apsaa Ha ;=30 cM U OoT BTOporo Ha r»=50 cM.

JIBe KOHLIEHTPUYECKUE METAIIIMYECKUE 3apsDKeHHBIE cephl paanycamu R;/=6cM 1 R;=10 cM HecyT COOTBETCTBEHHO 3apsi/ibl
Or=1 BKn u Q,=—0,5 aKi. HaliTi HanpspkeHHOCTH E TIOJIST B TOYKAX. OTCTOSANINX OT LEHTpa cep Ha pacCTOSIHUAX 7/=5 cM, 72=9 cM,
r3=15 cMm.

ToHkoe nomykonbLo paguycom R=10 cM HeceT paBHOMEPHO paclpeeleHHbIH 3apsi ¢ JIMHEeHHOH moTHOCThI0 T=1 MKKi/M. B
LEHTPE KPUBHU3HBI MOMTyKonbla Haxoautes 3apsang O=20 uKn. Onpenenuts cuiry F B3aUMOAEHCTBUSI TOUEYHOTO 3apsiia U 3apsKCHHOTO
MOJTyKOJIbLIA.

ITo mpoBogamky compotuBieHHeM R=30OM TedeT TOK, CHJIa KOTOPOTO paBHOMEpHO Bo3pacTaeT. KommgectBo Temnoter O,
BBIICTIMBIIIEECS B IPOBOAHUKE 32, BpeMs 1=8 ¢, paBHO 200 k. OnpeneiauTs KOJIUYECTBO IIEKTPUUIECTBA ¢, IPOTEKLIEE 3a 3TO BpeMs 110
MIPOBOTHHUK. B MOMEHT BpeMeHH, IPUHATHIN 32 HAUaIbHBIHA, CHJIa TOKa B IPOBOJHHUKE PaBHA HYJIIO.

VcrouHuk TOKa 3aMKHYJIHM Ha KaTylIKy ¢ compoTuBieHrneM R=10 Om u uHgyktuBHOCThIO L=| I'H. Haiitn 3akoH m3meHeHHs
TOKA B IIEMH C TCYEHHEM BPEMEHH.

OJ1C Gartapen akkymyssTopoB ¢=12 B, cmia Toka /KOpOTKOTO 3aMblkaHus paBHa 5 A. Kakyio HanOOJBIIYI0O MOIIHOCTh Pmax
MOJKHO MOJYYHTh BO BHEIIHEH [IEITH, COSTUHEHHOW C TaKko# Oartapeeii?

Karymka, HamMmoTaHHasT Ha HEMArHUTHBIA MIJIWHAPUYIECKUH Kkapkac, uMmeeT N;=750 BUTKOB M WHIYyKTUBHOCTH L;=25 MI'H.
UYroObl yBEIMUUTH MHIYKTUBHOCTh KaTymkd 10 L;=36 MI'H, OOMOTKY ¢ KaTyIIKH CHSUIM M 3aMEHWIM OOMOTKOH M3 Ooljiee TOHKOW
IIPOBOJIOKH C TAKHM PacdeToM, YTOOBI [UIMHA KaTyIIKH OCTaNach nNpexkxHe. Onpenenuts yucio N; BUTKOB KaTYIIKH TTOCIE IEPEMOTKH.

WunyktuBHOCT, L Katymkm paBHa 2 MIH. Tok gacroroit v=50 I'm, mnporekarommid IO KaTyIIKe, H3MEHSAETCS IO
cuHycouganbHoMy 3akoHy. Onpenenuts cpennor DC caMOMHAYKUMHU <g7>, BO3HUKAIOLIYIO 32 MHTEpBaJl BpeMeHH Af, B TeueHUE
KOTOPOTO TOK B KaTyIIKE U3MEHSIETCS] OT MUHUMAJIBHOTO 10 MAKCUMAJIbHOTO 3HAUeHHS. AMIUTUTYAHOE 3HadeHue cuibl Toka [y=10 A.

Konnencarop anekrpoemkocthio C=500 nd coeauHeH mapaluieabHO ¢ KAaTYIIKOW JutHHOW /=40 cM W IJIOIMIAabI0 S CeUCHUS,
pasHoii 5 cM?. Karymka conepsxut N=1000 utkoB. Cepeunnk HeMarauTHbIA. Halitn nepuon koneGaHuii.

Karymka (6e3 cepiedHuKa) JuuHOM /=50 cM U miomansio S; cedeHus, paBHOM 3 cm?, umeer N=1000 BUTKOB M COeqMHEHA
HapajuiellbHO ¢ KOHAEHCaTopoM. KOHIEHCATOp COCTOMT M3 JABYX IUIACTHH IUIOIAAbI S;=75 cM’ Kaxpad. PaccrosHme d Mexmy
IUIACTUHAMU paBHO SMM. JluanexTpuk — Bo3ayXx. Onpenenuts nepuoxal kosnebaHui KOHTYpa.

[ToBepx BBITYKIIOTO CHEPUIESCKOTO 3epKaia paarnycoM KPUBU3HBI R=2() CM HaJWIU TOHKHH CJIOW BOJbI. ONMpeneuTh IIIaBHOES
(hoxycHOe paccTosIHHE f TAKOH CHCTEMBI.

Ha crosie nexxur nucr 6ymaru. Jlyu cBera, najatomuii Ha Oymary noj yriiom €=30°, naer Ha Hell cBemiioe maTHO. Hackoibko
CMECTHTCSI 9TO IIATHO, €CIIH Ha OyMary HOJIOKHUTh ITIOCKONapaJUIENbHYI0 CTEKISIHHYIO TIACTHHY TOIIIHHON d=5 cm?

Ha Ttonkmii crexyisHHBIN KiuH (n=1,55) mamaeT HOpPMAaIbHO MOHOXPOMATHYECKWH CBeT. JIByrpaHHBIH YTrod 0 MEXIY
MMOBEPXHOCTSAMU KJIMHA paBeH 2'. OnpenenuTh IUHY CBETOBOW BOJIHBI A, €CIIU PACCTOSTHUE b MEXKTY CMEKHBIMH HUHTEP(EPECHIIHOHHBIMU
MaKCHMyMaMH B OTPaKEHHOM cBeTe paBHO 0,3 MM.

Ha nmmadgparMmy c¢ KpyribiM OTBEPCTHEM JHUAMETPOM d=4 MM MajgaeT HOPMAaJbHO MAapaUICIbHBIA MY4YOK Jy4ei
MOHOXpoMaTudeckoro ceera (A=0,5 mxm). Touka HaOIIOIEHUS HAXOMUTCS HA OCH OTBEPCTHS Ha paccTosHuH b=1 M oT Hero. CKOJIBKO
30H ®OpeHens ykinaneiBaeTcs B oTBepcTUU? TeMHOE WM CBETIIOE MATHO TONYYUTCS B ICHTPE AUGPAKIIMOHHON KapTHHBI, €CIIH B MECTE
HaO0JII0IEeHUH TIOMECTUTh dKpaH?

Onpenenuts MOTeHIMANbHYIO [1, KuHeTHYecKyt0T ¥ NONHYI0 £ dHEPruu 3JIeKTPOHA, HAXO/SIIEroCsl Ha MEpBOM opOuTe aTomMa
BOJIOPOA.

IIpuMepsbI TECTOBBIX 3aIaHUM

1. HpI/I BpalaTeJIbHOM JABUXCHUN HOPMAJIbHOC YCKOPCHHUEC PAaBHO

av do . d*¢ . do . V?*
A) — ..B)—+=C)=—D)—E)—
)dt )dt )dtz )dt)R

2. 3aKOH COXpaHEHUs UMITYJIbCA BBINOJIHACTCA, €CIIU
A) cymMma Bcex BHYTPEHHHX CHJI paBHA HYJIIO

B) cymma Bcex ckopocTeil paHa HyJr0

C)cymma 6cex 8HeuwlHUX CUll pAHA HYJIO

D) cymma Bcex MOMEHTOB BHEIITHUX CHJI paHa HyJIO
E)npu neiicTBUM KOHCEpBAaTUBHBIX CHJL




3. PabGoTta B MexaHHKe paBHA
A) I(F . d§) B) I(F : dS)C) I (§ . dV)D) Im -V -dt E) HeT npaBUIIBHOTO OTBETA.

4. TIoHsITHE MOCTYIATELHOTO JBHIKCHUSI:

A) amo 0sudicenue, npu KOMOPOM MH0OAsL NPAMASL, HCECTNKO CEA3AHHASL C OBUICYUWUMCS METOM, OCIACMCS NAPATICTbHOU
CB0EMY NEPEOHAUATLHOMY NOLOHCEHUIO.

B) ecnu nipu ABMOKECHUM Tella KaKUEe-THOO0 JIBE TOUKU OCTAOTCS HETIOABIKHBIMU

C) xorja Bce TOYKH Tella MePeMENIa0TCs B apauIeIbHBIX TIOCKOCTSIX

D) Bpamenue Tena BOKpYT OCH

E) pesynbTHpyloliee ABHKCHHE TEaa

5. Yacrota kojebaHU MAaTEMAaTHIECKOTO MasTHUKA paBHA

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

6. ITeperrii 3akoH HetoToHa:

A) Cuna paBHa IPOU3BEICHUIO MACCHI TEJIa HA YCKOPEHHE

B) Cuuibl, ¢ KOTOPBIMU B3aUMOJICHCTBYIOT JIBA TEJIA, YUCICHHO PABHBI M MMPOTHUBOIIOIOKHBI TI0 HATPABICHHIO

C) Besikoe Teno npebbIiBaeT B COCTOSIHUM TTOKOSI, €CJIM CyMMa CHUJI, ISHCTBYIOIINX Ha HErO paBHA HYIIO

D) Cywecmeyrom maxue cucmemvl Omcyemad, OMHOCUMETbHO KOMOPLIX 8CAKOE MeN0 npebvleaent 8 COCMOSHUYU NOKOsL UlU
[pasromepno20 u npamonunelinozo 08UdNCeNUs, NOKA 6030eliCmEue cO CMOPOHbL OPY2UX Meil He USMEHUI JM020 COCHIOAHUA

E) F=ma .

7. KoHCcepBaTUBHBIE CUIIBL:

A) cunvl, pabomel KOMOPLIX He 3ABUCAM OM HOPMbL HYyMU
B) cuibl, paboThl KOTOPBIX 3aBUCAT OT POPMBI Ty TH

C) cunsl TpeHus

D) cuitel TATOTEHUS

E) anexkTpocTatnieckne CHIIBI

8. I[I/I(i)(i)e?eHI_II/IaHBHOG YpaBHEHHE 3aTyXAIOIIHUX KOJICOAHWIA:
A) X+awyx=0
I . 2

B) X+26%+w;x = fcoswt

C) X+kx= 9

D) x=a,e” cos(at + )
5.4 MeTtoanyeckue MaTepHAIBI, ONpPeAeAI0NUe MPolelyPhl OlleHNBAHNS 3HAHUI, YMEHHN i, HABLIKOB U (MJIH) ONBITA
JAesITeJIbHOCTH, XapaKTEePU3YIOIIHX 3Tanbl (JOpMUPOBaHUSI KOMIEeTeHIHii

Onucanne npoueaypbl OEHUBAHHUS M0 TeKyleMy KOHTPoI0 «Onpoc no Teopuu / TectupoBanue».

KoHTponbs BBITIOTHEHHOW CaMOCTOATENBHOW PabOTHl OCYIIECTBIAETCS HHANBHIYaTbHO, Ha 3aHATHAX, P TECTUPOBAHHUU; NPU
9TOM OIICHMBAETCS YPOBEHb OCBOCHHS OOydaIOMIErocs y4eOHBIM MaTepHaioM, YMEHHE OO0Yy4aroIerocs MCIOJb30BaTh TEOPETHUECKUE
3HAHUS MPH BBITIOJIHCHUH MTPAKTUICCKUX 3a]1a4, 000CHOBAHHOCTh M YETKOCTh U3JIOKCHUS OTBETA.

TecTupoBaHUe MO IUCIUIUITMHE MPOBOJMUTCS C HMCIIOJB30BAHHEM PECYPCOB AJIEKTPOHHOU oOpazoBarenbHOU cpenbl «Moodle»
(pexxum nmoctyma: http://do.samgups.ru/moodle/). KonmdecTBO TeCTOBBIX 3aJaHUil ¥ BpeMsl 33J]a€TCs CHCTEMON. Bo BpeMs mpoBeJcHUS
TECTHPOBAaHUS 00YJAOIINECs MOTYT ITOJIb30BaThCS MPOTPAMMOI TUCIUTUIMHBI, CTIPABOYHOMN JTUTEPATyPOH, KAIBKYIITOPOM.

PesynbraT Ka)10ro 00y4aromerocst OLeHUBAETCS B COOTBETCTBUU C YHUBEPCAIBHOMN IIKAJION, TPUBEAEHHOM B IyHKTE 5.2.

Onucanue npouenypbl olleHUBaHUS «3alINTa Ja00PATOPHBIX U NPAKTHYECKHUX PadoT».

O1eHUBaHUE UTOTOB JTA00OPATOPHOM PAOOTHI MPOBOJUTCS MPENOaBaTeIeM, BEIy UM J1a00paTOPHBIC PaOOTHL.

Ilo pesynapraram OpPOBEPKH OTYEeTa MO JaOOPaTOpPHOW paboTe OOYHAIOIIUKCS MOIMYCKAeTCs K €ro 3alliTe MpU YCIOBHU
COOJIFOICHUSI TIEPEYUCICHHBIX YCIIOBUIA:

— BBITIOJIHCHBI BCE 3a1aHMUS;

— OTCYTCTBYIOT OIIAOKHY;

— 0(OpPMIIEHO B COOTBETCTBHH C TPEOOBAHUAMHU.

B ToMm cmyuae, ecnu colepaHHWE OTYETa HE OTBEYACT NPEABSIBISIEMbIM TPeOOBAHUSAM, TO OH BO3BpAlIaeTCs aBTOPY Ha
J0paboTKy. OOyUaroIuiics JODKEeH epeeaaTh OT4eT ¢ y4eToM 3amedaHuid. Eciii COMHEHUsI BBI3BIBAIOT OT/EJIbHBIC aCIeKThl OTYETa,
TO B 3TOM CIIy4ae OHH PACCMATPUBAKOTCS BO BPEMsI YCTHOM 3aIIUTHI.

3amuTa oTdeTa 1Mo JabopaTopHO# paboTe MpEeNCcTaBisIeT COOOW YCTHBIM MyOJMIHBIA OTYET OOYyYaromerocss O pe3yibTaTax
BBIIOJIHEHSI, OTBETHI HA BOIPOCHI MPEIOI1aBaTels.

OtBeT 00y4aroLIerocs OLIEHHUBACTCS MPENOIaBaTENIEM B COOTBETCTBUH C KPUTEPHUSIMHU, ONIMCAHHBIMHE B IyHKTE 5.2.

OnucaHnne mponeAypbl OUeHWBaHHS «3alIUTa KOHTPOJbHOH padoTbpy. OlieHWBaHHE MPOBOIAMUTCS  BEAYLIHM
mpernoaBaTeseM 1Mo JaHHOW y4eOHo# nuciuminae. [1o pe3ynpTataM NpoBepKH KOHTPOIBHON pabOThl 00YYAIOMIMIACS JOMYCKaeTCs K ee
3alIUTe NPU YCIOBUH COOIIOICHHS TIEPSYUCICHHBIX YCIOBUI:

— BBIMIOJIHECHBI BCE 3/IaHUS;

— CJIeTIaHbl BHIBOJIBI;

— OTCYTCTBYIOT OIIHOKHU;

— 0)OpPMIICHO B COOTBETCTBHH C TPEOOBAHHSIMH.

B ToMm cnydae, ecnu paboTa HE OTBEYAeT MPEABSBISICMBIM TPEOOBAHHSM, TO OHA BO3BPAIIACTCS aBTOPY Ha JIOPAOOTKY.




OOyuaronuiicsi JOJDKEH Tepeenars padoTy ¢ y4eTOM 3aMEYaHHH U MPEIOCTaBUTh AT IPOBEPKU BAPUAHT C PE3ynbTaTaMy pabOThI Hal
omnOkamMu. Eciy cOMHEHUS BBI3BIBAIOT OT/IENIBHBIE aCHEKThl KOHTPOJIBHON PabOThI, TO B 3TOM Cllyyae OHHM PacCMaTPUBAIOTCSI BO BpeMs
YCTHOM 3aITUTHI PabOTHI.

3ammuTa KOHTPOJIILHON paboThl MpeAcTaBisieT cOOOH YCTHBIM MyOJMYHBIH OTYeT 00y4arolmerocst 0 pe3yJbTaTax BBIIOJHEHUS,
OTBETHl Ha BOMIPOCHl mpemnogasatens. OTBeT 0O0ydYalOIIErocs OLIEHWBACTCSA NPEIOAABATENeM B COOTBETCTBHH C KPHUTEPUSIMH,
ONUCaHHBIMU B MyHKTE 5.2.

Onucanue npoueaypbl ONEHUBaHHS «IK3aMeH». DK3aMeH NPUHUMAETCS BEAyLIMM MperojaBaTesieM M0 IaHHON yueOHOMH
JMUCIUIUTMHE. DK3aMEH MOXET TPOBOJIUTHCS Kak B (opMe OTBETa Ha BOMPOCH Owiera, Tak W B (opme TectupoBanus. Dopma
ompeeNseTcs npemnoaapareseM. Mcxos u3 BEIOpaHHOW (hOPMBI, OIHCHIBACTCS. METOIUKA TPOLICAYPHI OLICHUBAHUSL.

IIpu mpoBeneHNN YCTHOTO dK3aMeHa oOydaromemycs npeaocTtarisgercs 30 MUHYT Ha MOATOTOBKY. Ompoc o0ydaromerocst 1mo
OuJeTy Ha YCTHOM 3K3aMEHE He JoJDkeH mpeBbimath 0,35 waca. OTBeT 00y4aromerocss OLECHUBAETCS B COOTBETCTBUHU C KPUTCPUSIMH,
ONHCAHHBIMHU B IyHKTE 5.2.

IIpu mpoBenenun sk3ameHa B (opme TectupoBanus B cucteme «Moodle» (pexxum moctyma: http://do.samgups.ru/moodle/)
KOJIMYECTBO TECTOBBIX 3aJaHUI M BpeMs 3a1aeTcsi cucTeMoi. Bo Bpems mpoBeneHusi dk3aMeHa OOydarolfecss MOTYT IMOJb30BaThCs
MpOrpaMMOi JTUCHMIUIMHBL, CHPABOYHOW JIUTEPATYPOH, KaIBKYIATOPOM. Pe3yibTaT Kakaoro OOydaromierocss OLCHHBAETCS B
COOTBETCTBUH C YHUBEPCAIBHOM MTKAJIOW, MPUBEICHHON B ITyHKTE 5.2.

Onucanne npoueaypbl oeHUBaHUSA «3a4eT».

3ayeT MOXKET MPOBOJUTHCSA KaK B (POpME YCTHOTO WJIM MHCBMEHHOTO OTBETa CIOCIEAYIOUIEM cOOeceJOBaHUEM Ha BOIPOCHI
oueta, Tak U B (hOpMe TECTUPOBAHUSI.

IIpu npoBeneHun 3adera B (opMe yCTHOrO OTBETA HA BOIPOCHI Omiera oOydaromiemycs mpepocraBisiercs 20 MUHYT Ha
moAroToBKy. Omnpoc oOyyaromierocs mo OuaeTy He JoJpkeH mpeBsimaTh 0,25 gaca. OTBeT 00yUaronerocs: ONeHUBAETCS B COOTBETCTBUU
C KPUTEPHUSMU, OTIMCAHHBIMH B ITyHKTE 5.2.

IIpu mpoBeneHmn 3adera B (opme TectupoBaHuss B cucreMe «Moodle» (pexxum pnoctyma: http://do.samgups.ru/moodle/)
KOJIMYECTBO TECTOBBIX 3aJaHWK M BpeMs 3amaeTcs cucTeMoi. Bo Bpems mpoBemeHHs 3adeTa 00ydaromuecss MOTYT IOJIb30BaThCS
OporpaMMOil  TUCHHMIUIMHBI, CIPABOYHOM JIMTEPATYpOH, KalbKyISATOPOM. Pe3yibpraT Kakgoro oOydaromierocss OLCHHBAETCS B
COOTBETCTBUH C YHUBEPCATHLHOW NTKAJION, MPUBEISHHON B MyHKTE 5.2.

6. IEPEYEHb YYEBHO-METOIMUYECKOT'O OBECHEYEHMWS UI1 CAMOCTOSITEJILHOMN PABOTHI
OBYYAIOINXCS IO JIMCIATIINHE (MOY.JIIO)

6.1 IlepeyeHb OCHOBHOJ U IONOJTHUTEJILHON Y4eOHOI JINTepaTypbl, HEO0X0AMMOIi 1J15 OCBOCHHS AU CIUILINHBI (MOAY.J15)

6.1.1. OcHOBHAsI JIUTEpPaTypa

ABTOpBI, 3arnaBue HN3nareasctBo, roa | Koa-Bo
COCTABUTEJIH
JI1.1 |Camenses U.B. Kypc obmeii dpmsuka [Dnexrpornoe n3ganne]: Yuednuk. B 3-x . |CII6.: M3matensctBo | DU OBC
T.1. Mexanuka. MonekynsapHas ¢pusuka. — 12 — e u3n., crep. «Jlauby, 2016. "Jlanp"
http://e.lan
book.com/
book/7176
0
JI1.2 |Casenses U.B. Kypc obmeli pusuka [Dnexrponnoe usganue]: Yueonuk. B 3-x . |CII06.: M3parensctBo | DU OBC
T.2. DNeKTpUYeCTBO U MarHeTU3M. — 12 — € u3., cTep. «Jlauby, 2016. «JlaHby
http://e.lan
book.com/
book/7176
|
JI1.3 |CaBenneB U.B. Kypc obmeii pusuka [Dnekrponnoe u3ganue]: Yueouuk. B 3-x 1. [CI106.: U3matensctBo | DU DBC
T.3. KBanroBas ontuka. Atomnas pusnka. @uzuka TBepioro rena. |«Jlanb», 2016. «JIanb»
®duznka aTOMHOTO Spa U dJIEMEHTAPHBIX YacTUIl. — 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
ITankapuna Manxapun N.I1., Kupssaos A.I1., Ky6aper C.1., Pazunosa C.M. 2015. BOOK.RU
https://ww
w.book.ru/
book/9159
61
JI1.5 |T. U. Tpodumona Kypc ¢usukn: yue6. [Tocodue mis By3oB / T. U. Tpodumosa; pek.  [M. : Axkagemusl, 28
M-Bom o6pazoBanus P®. — 14-¢ u3a., CTEpEOTHIL. 2007. — (Beicuiee
npodeccronaibHOE
o0pazoBaHue)
JIi1.6 |T.U. TpopumoBa  |Pusmka B Tabnuuax u popmynax: yueod. [locobue mis Byzos / T. . [M. : Akagemus, 27
Tpodumona; pex. M-Bom oOpazoBanus PO. — 3-e uzn., ucnp. 2006. — (Bsiciiee
npodeccronansHOE
o0pazoBaHue)
6.1.2 JlonotHUTEILHAS JTUTEPATypa
ABTOpBI, 3argaBue HU3npareanctBo, roa | Koga-Bo
COCTABUTEJIH




JI2.1 |T.U. TpopumoBa  |Pusmka. B rabaunax u popmynax: yuebHoe nocodue / Mocksa: KnoPyc, 9BC
T.U. Tpodumosa. 5- e u3n. [DaekTpoHHbIN pecypc] 2017 BOOK.RU
https://ww
w.book.ru/
book/9202
90
J12.2 |T.U. Tpopumosa  [Kypc dusuku ¢ npumepamu pemieHns 3axad B 2-x Tomax. Tom 1: Mocksa: KnoPyc, 9BC
yuebnoe nmocoodue / T.U. Tpopumosa, A.B. @upcos. [Inekrponnsiit (2017 BOOK.RU
pecypc] https://ww
w.book.ru/
book/9195
61
JI2.3 |T. U. Tpopumona Kypc ¢usnku ¢ npumepamu pemenns 3aaad. B 2 1. T. 1 : yue6. na [M.: KaoPyc, 2010 2,96C
By30B / T. U. Tpopumona, A. B. ®upcos. [ DneKTpoHHBIN pecypc] BOOK.RU
https://ww
w.book.ru/b)
00k/263324
JI2.4 |B. C. Boxpkenmreiin |COopHuk 3a1a4 1o obuieMy Kypcey ¢usuku: st cryn. Tex. Bysos/ [CII6.: Kumxabiid 31
B. C. BonbkeHImTeH. — 3-€ U34., UCHp. U JOM. mup, 2008
JI2.5 |B. C. Bonbkenureiit |Bonskenmreiin, B. C. CoopHuk 3anau o odmemy kypcey ¢usuxu : [CII6. : KHmokHbII 85
st cryn. Tex. Bysos / B. C. BonbkeHmreiH. — 3-e u31., UCIIp. U mup, 2007
JIOTL.
JI2.6 |T.U. TpopumoBa |Kparkuii kypc ¢pusnknu: yued. [Tocobue nis By3os / T. 1. M.: Bercm. 1lk., 82
Tpodumosa. — 5-¢ u3g., crep. 2006
6.2 Metonnueckue pa3paboTku
ABTOpBI, 3arnaBue HN3nareasctBo, roa | Koa-Bo
COCTABHTEJIH

M1 |Bonos B.T., Bonos |®wusuka. Yacte 1. @usnueckre 0CHOBEI MeXaHUKHU. MonekynapHas [Camapa : CamI'YIIC, 22U
J.b., Busskunaa (hu3vKa ¥ TEPMOTUHAMUKA: METOIUIECKIE PEKOMEHIAINN K 2016
E.B., 3y6apeB A.Il., |BBIMOJHEHHWIO CAMOCTOSTEIBHBIX pa0dOT I 00yJAIOIINXCSI TT0
Jlamaxkaros X./JI., HaIpaBJICHUIO MOATOTOBKH (cnernuansHoctn): 09.03.01 -
3aitunkosa T.B. HNudopmarrka u BeraucauTenbuas Texauka; 09.03.02 -

HNudopmanmonnsie cuctemsl U TexHosoruu; 13.03.02 -
DNeKTpodHEpreTHKA U dNekTpoTexHuka; 15.03.06 - MexarpoHuka u
pobotorexnnka; 20.03.01 - TexnochepHnas 6e3omacHoctb; 27.03.01
- CranmapTtusanus u Mmetposorus; 27.03.03 - CucteMHBIN aHATH3 U
ynpasnenue; 23.05.01 — HazeMHbIe TpaHCTIOPTHO-TEXHOJIOTHICCKUE
cpenctia; 23.05.03 — [ToaBMKHOW COCTAB JKEIE3HBIX JIOPOT;
23.05.04 - DxcruryaTanms xkene3Hsix nopor; 23.05.05 - Cuctemsl
obecrieueHus qBrKeHM moe3oB; 23.05.06 - CTponuTenbCcTBO
JKEJIe3HBIX OPOT, MOCTOB U TPAHCIIOPTHBIX TOHHEJICHOYHOH U
3a04HOM (hopM 0OydeHHs [ DnekTpoHHBIH pecypc] (Ne4201)

M2 |B.T. Bonos, JI.b. Duznka. DNEKTPUISCTBO, MATHETH3M, ONITHKA : JIAOOpATOPHBIN Camapa : CamI'VIIC, 43,
Bouos, E.B. NpaKTHKyM 10 (usrke, Gu3uKe (JONONHUTENbHBIE pasaensl) a1 |2015 ecThb
Busikuna, A.IL CTyJIeHTOB crienanbHOocTei: 23.05.01 — HazeMHbIe TpaHCIIOPTHO- JJIEKTP.
3ybapes, B.A. TEXHOJIOTHYECKHUE cpencTBa, 23.05.03 — [TomsimkHOM cocTaB KOIIHS
Muxaitnos, X.J1. bKeNe3HbIX J0poT, 23.05.04 — DKcITyaTamus KeIe3HbIX I0pOT,

Jlamaxanos, JLE. 23.05.05 — CucreMsl oOecrieueHus ABHKEHHUS 110€3/108, 23.05.06 —

%Iéolg]%BI;I'ITOB CTpOUTENBLCTBO KENE3HBIX JO0POT, MOCTOB M TPAHCIOPTHBIX

3aﬁtml<01;a - ronHene, 09.03.01 — MupopmaTnka u BEIYUCINTEIbHAS TEXHHUKA,
09.03.02 — UadopmanmoHHbie cicTeMbl U TexHomoruu, 13.03.02 —
DIEeKTPOIHEpreTUKa U deKTpoTexHuka, 15.03.06 — MexarpoHuka u
pobotorexnnka, 20.03.01 — Texaocepnas 6e3omacHoCcTh, 27.03.01
- Crannaprusanus 1 Mmetposiorus, 27.03.03 — CucteMHBIH aHATH3 1
yIpaBJIeHUE OYHON W 3a09HOHN opM 00yUeHUs

M3 [B.T. Bonos, J1.b. duznka. MexaHnka 1 MOJISKYJIsIpHas QU3HKa : TaOopaTOPHBIH Camapa : CamI['YIIC, 100,
Bonos, E.B. MPAKTUKYM ISl CTYACHTOB crieruansHoctei: 23.05.06 — 2014 €CTb
Bunsikuna, A.T1. CTpOUTENHCTBO XKENE3HBIX J0POT, MOCTOB M TPAHCIOPTHBIX ANIEKTP.
3ybapes, B.A. ToHHeneH, 23.05.01 — HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHIECKIE KOS
Muxaiinos, H.A. cpenctia, 23.05.03 — IToaBrKHON cOCTaB XKeJIe3HBIX opoT, 23.05.04
Konbuyrun — DKcruTyaranus xene3Hbix 1opor, 23.05.05 — Cucremsl

oOecrieueH st IBM)KEHHS TI0€3/10B U HAIIPaBJICHUH MOJITOTOBKH:
09.03.01 — Mudopmaruka u BeraucauTenbHas Texuuka, 09.03.02 —
HdopManmoHHble cUcTeMbI U TexHooruy, 13.03.02 —
DIEeKTpOIHEpreTUKa U deKTpoTexHuka, 15.03.06 — MexarpoHuka u
[podoToTexuunka, 20.03.01 — Texnocdepnas 6e3onacHocTs, 27.03.01
- Crannaprusanus 1 Mmetposiorus, 27.03.03 — CucteMHBIH aHATH3 1
yIIpaBlieHUEe OYHON W 3a09HOHN opM 00yUdeHUs




6.3. IlepeueHnb pecypcoB HHGOPMATMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH ""MHTepHeT"

HanmeHoBaHme pecypca Ja.aapec
91 —9BC CamI'VIIC, pecypc nocrymnen ¢ mo6six ITK mocie https://samgups.bibliotech.ru
perucrpaiuy B 6n0OInoTeKe.
92 [ OBC wmsparenscrBa "Jlaup" (Tematuueckuil maxer: Mmxenepuo-|http:/e.lanbook.com/

TeXHUYEeCKHe HayKu (KHUrM maparenscrBa « YMILL XK T»)). Pecypc
noctyneH c moobix 11K nocne peructpanuu ¢ 1100010 KOMITBIOTEPa

By3a.

93 | DBC "Aiibykc", pecypc noctymen ¢ moOeix IIK  mocnelhttp://ibooks.ru/
PETHCTPAIHMH ¢ JII060T0 KOMITBIOTEPA By3a.

24 - ®TBOY «YueGHO-METOANIECKUH LEHTP Ha Kene3Hogopoxuom[http:/library. miit.ru/miitb.php

TpaHcHopTe». JlocTym K TONHBIM BEpPCHSIM KHHUT H3IaTEIbCTBA]
BO3MOXEH Tocie peructpanuu Ha caiite MUWTa ¢ moboro IIK
HAIIeTO YHHBEPCHUTETA.

95 |- Uudopmanmronnas cucrema "EquHoe OKHO HOCTYIIA K http://window.edu.ru
o0pa3oBaTenbHbIM pecypcam” MPeA0CTaBIIET CBOOOHBIN JOCTYIT K
KaTauory o0pa3oBaTelibHbIX HHTEPHET-PECYPCOB U
HOJIHOTEKCTOBOH JIEKTPOHHOH y4eOHO-METOMIEeCKOi ONbIoTeKe
JUIst 0011ero 1 npoeccnoHaIbHOr0 00pa3oBaHusL.

7. METOJNYECKHUE YKAZAHUSA JJIA OBYYAIOIIUXCHA 11O OCBOEHUIO JUCHUITIJIMHBI (MO Y JIs)

Jucrumumaa «®u3nkay B COOTBETCTBUM C YISOHBIM TUIAHOM crieluanbHOCTH 23.05.03 n3ydaercs B TEUCHHE TPEX CEMECTPOB
Ha TIEPBOM M BTOPOM Kypcax.

[Iporpammoii iperyCMOTPEHBI TEOPETHIESCKUE 3aHATHS (JIEKIINH), TPAKTUICCKHUE 3aHATHSI, Ta00paTOpHbIE paOOTHI.

TeopeTndeckne 3aHATHS MPOBOIITCSA B COCTAaBE MOTOKA, a MPAKTHUYECKHUE 3aHATHS, TaOOpaTopHBIe PabOTH — B COCTABE TPYIIITHI
(momyrpymmsI).

[Ipu mpoBeneHWM 3aHATAN HCIIOJB3YIOTCS TiedaTHble (Y4eOHWKH, MOCOOWS, CIPABOYHUKA M METOIAMYECKHE pPa3spaOOTKH),
JIEMOHCTpAIIMOHHbIE (TUIAaKaThl, JTabopaTopHoe 000pyIoBaHWE, NMPHOOPHI) W MYJIbTHMEIUKHBIC (CHaia-(QUIbMBI, MPE3eHTAIIMOHHBIC
MaTepHaJbl Ha AIEKTPOHHBIX HOCHTEISX) CPEICTBA O0YUCHHUS.

B xozxe nekumit mpemogaBaTeNp M3NaraeT M pa3bACHACT OCHOBHEBIC, HAaOOJIEe CI0KHBIE MOHATHS TEMBI, a TAK)KE CBS3aHHBIEC C
HEll TEOpEeTUYECKUEe W MPAKTHYECKUE MPOOJIEMBI, JaeT PEKOMEHIAIMHM Ha BBIIOJHEHHE CAMOCTOSTENBbHOW paboThl. CopepikaHue U
CTPYKTypa JIEKIIMOHHOTO MaTepHajia JOJDKHEI ObITh HANPaBJICHBI Ha (popMUpOBaHHE Y 00yUaroImerocsi COOTBETCTBYIOMINX KOMITETEHIIN
U COOTHOCHUTHCSI C BBIOPAHHBIMU MPEMOIaBaTENIEM METOJaMH KOHTPOJIS M OLICHKOM UX YCBOCHHUSL.

B xozxe nexmmii 00ydJarommMcsl peKOMEHAYETCS: - BECTH KOHCIIEKTUPOBaHKE ydeOHOTO MaTepHala; - o0paiaTh BHUMAaHHE Ha
Kateropuu, (GOPMYIHPOBKH, PACKPHIBAIOIINEC COJCPIKAHUE TE€X WM MHBIX SBICHHUN W MPOILIECCOB, HAYYHBIC BBHIBOJBI M IPAKTHUCCKUE
PEKOMEHIALMH 110 UX MPUMEHEHHIO; - 33]1aBaTh NPENOIaBATEII0 YTOYHSIONIUE BOIIPOCHI C IENbI0 YSICHCHHS TEOPETUICCKUX MTOJIOKEHHIH,
pa3pemIeHus CIOpHBIX CUTyanni. B pabounx KOHCIEKTaX jKeIaTeIbHO OCTABIIATH IO, Ha KOTOPHIX BO BHEAYIUTOPHOE BPEMS MOXHO
clenaTh MOMETKH M3 y4eOHO-METOAMYECKOTO O0eCHeUeHHs sl CaMOCTOSATEIbHON pabOThl 00YYArOIIUXCs, JOMOIHSIONIET0 MaTepra
MIPOCITyIIAaHHOM JIEKIINH, a TakKe MMOMETKH, IMOAYEPKHUBAONINE OCOOYI0 BaXHOCTh TEX WJIM HMHBIX TEOPETHUECKHX IMOJIOKeHHWH. J{ist
YCIICIIHOTO OBIIAJICHUS KYPCOM HE0OXOAUMO TOCEIIaTh BCE JICKIMH, TaK KaK TEMaTHUYCCKUN MaTepuall B3aUMOCBsA3aH Mexay coboi. B
CITydasx TPOITyCKa 3aHATHS CTYACHTY HEOOXOIMMO CaMOCTOATENFHO HM3YYHTh MAaTe€pHall M OTBETHTh Ha KOHTPOJBHBIE BOIPOCHI IO
MIPOIYIIEHHON TeMe BO BpeMsI HHANBHUIYAIBHBIX KOHCYJIBTAIINH.

[IpakTHyeckne 3aHATHS BKIOYAKT CAMOCTOSTEIBHYIO MPOPA0OTKY TEOPETHUECKOTO MaTepHaia M H3YYCHHE METOAUKH
pemeHns THNWYHBIX 3amad. HekoTopble 3amaum coaepkaT 3JI€MEHTHl HayYHBIX HCCIIEIOBAaHUM, KOTOpbIE MOTYT NOTpeOOBaTh
YIIyOJICHHOM CaMOCTOSATENILHOM MPOPAOOTKH TEOPETHIECKOTO MaTepHaa.

JlabopaTopubie pa®OTHI HampaBICHB HA 3aKpEIUICHHE TEOPETHYECKOTO MaTeprana M BBHIPAOOTKH HABBHIKOB IIPOBEICHHS
9KCIEPUMEHTANBHBIX HAYYHBIX HCCIICAOBAHUN PAa3IHYHBIX TEIUIOTEXHUYESCKUX SIBICHUHA M OIEHKH MOTPEITHOCTEH N3MEpeHuil, a TakKe
HABBIKOB pa0OTHI C COBPEMEHHOI HAyYHO-UCCIIEIOBATEIECKOM anmnapaTypoi.

[Ipu opraHu3anuy BHEAYJIUTOPHOM CaMOCTOSTENHHON padOThl MO NAHHOW JUCIMILIMHE IPENONaBaTeNI0 PEKOMEHIYETCs
HCTIOJIB30BaTh CICIYIOIIUE e¢ (POPMBI:

- peleHne CTYACHTOM CaMOCTOSTENBHBIX 3a71a9 OOBIYHOM CII0KHOCTH, HAIIPAaBJICHHBIX HA 3aKpeIUICHIE 3HAHUH U YMEHHIA;

- BBINOJIHCHUE WHIWBUAYAIBHBIX 3aIaHUI TOBBIIICHHON CIOXHOCTH, HANPABICHHBIX HAa Pa3BUTHE Y OOYYAIOIIUXCS HAYYHOTO
MBIIUICHUS] 1 UTHULIUATHBEIL.

JloTmycKOM K UTOTOBOMY KOHTPOJIIO B BUJE SK3aMEHA WM 3a4eTa SBISAETCS BHITOJHEHHUE W 3aIUTa BCEX JTa00OPATOPHBIX padoT,
MPEIYyCMOTPECHHBIX I1.4; PeIICHUE UHIUBUIYATBHBIX 33 JaHHM.

[ToxroToBka K 3K3aMeHY U 3a4eTy MPEAIOoIaraeT:

- M3YYCHUE OCHOBHOW U JIOTIOJHUTEIBHOM JTUTEPATYPhI, KOHCIICKTOB JICKIIHH;

- peleHNe THIIOBBIX 3a/1a4;

- y4acTHe B IPOBOJMMEIX KOHTPOJIBHBIX OIIPOCAX;

- TECTHPOBAHUE IO TEMaM;

- peIIeHreM CaMOCTOSATEIBHBIX KOHTPOJIBHBIX padoT;

- y4acTHe B pa30dopax KOHKPETHBIX CHTYaIUH.

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

Pa3menienre yueOHBIX MaTepraioB B pasnene «Pusuka» cucteMbl o0ydeHns Moodle: http://do.samgups.ru/moodle/
8.1 [lepeyeHb NPOrpaMMHOro odecrneyeHusi 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

8.1.1 |I/ICHOHLSOBaHI/Ie CHeLUaIM3UPOBAaHHOI0 IIPOrPaMMHOT0 oOecreueHre JaHHOH IPOrpaMMOi He TIpelyCMaTpHBaeTCsl

9. OITIUCAHUE MATEPUAJIBHO-TEXHUYECKOMU BA3bI, HEOBXOJUMOMU JJI1 OCYIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIVIMHE (MOJAYJIIO)

Jlekunonnas ayautopus (100 m Gonee 1mMocajouHBIX MECT) U ayIUTOPUM IJIsl MPOBEJCHUS NMPAKTHUECKUX M JIAOOPATOPHBIX




3aHATHi (25 1 6oJiee MOCcaIOYHBIX MeCT) 000pyA0BaHHBIE YIeOHOH MeOebIo; HEOTPAaHUICHHBIH TOCTYII K 3JIEKTPOHHO-ONOIHOTEIHBIM
cucreMaMm (uepe3 pecypcsl Oubnmorekn CamI YIIC), x anexkTpoHHOH WH(OpMaNMOHHO-0Opa3oBarenbHON cpeae moodle n k
MHPOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «IHTEpHET» B paMKaX CaMOCTOSATENFHON paOOTHl 00YYaromerocs.

JlekunoHHbIe, NpaKTHYECKUe U JabopaTopHble paboThl IPOBOIATCS B COOTBETCTBUM C pacrnucaHueM 3aHsTHil. JlaboparopHbie
paboTHI MPOBOAATCS B TabopaTopusxkaeapsl « EcTecTBEHHBIC HAYKN:

Jlaboparopusi MexaHHMKH, BKJIroyaromas: Onox anexTpoHHbld ®M1/1, mammnaa AtByna ®M11, mastank Maxkcsemia ©®M12,
yHUBEpCcanbHBIH MassTHUK @M 13, mastauk O6epdeka M 14, moxyns FOHTa 1 Momynb casura ®M 19, coynapenue mapos ®M17;

Jlaboparopusi ayieKTpUuYecTBa W MarHeTusma, BKirouaromas: creHiasl TKO anekrpuyecTBa M MarHetusma, B TOM 4YHCIE
ocrmutorpader C1-94, reHepaTopbl CUTHAJIOB HU3Ko4YacTOTHBIC ['3-118, MCTOYHWMKHM NHTaHUWS, Mara3wHbl CONPOTHBIICHWH, HAOOp
Moaynei PI13;

JlaGoparopus ONTHUKHM, BKIIOYAIOMIAs KOMIUIEKT onTudeckoro obopynosanus PMC, B ToM uucie: 0a3bl ONTUUECKOU CKAaMbH,
MOJYTIPOBOJHUKOBEIE JIa3ephl C IOCTUPOBOYHBIM MOJIyJieM, (OTONMPHEMHHKH, Ha0Op JHH3, HSKPaHbl C MAacIITa0HONH CEeTKOM;
aBToTpancopmarop oanodasusiit JJATP-2,5; komrmiekT dounii.




