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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpaMmy AUCIMIUTMHEL pa3padoTaii(a)(u): JOoIeHT, K.H. (momeHT) 3axapos 10.A. (Kadenpa odmieit ¢pusuku, OtieneHue
¢pusukm), Yuri.Zakharov@kpfu.ru ; Apunun Burammii BanepseBrnu

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH pUMeHSITh 3HaHUsI (DYHIAMEHTAJIbHBIX Pa3/ielioB HayK O 3emJie, 0a30Bble 3HAHUS

€CTECTBEHHO-HAYYHOrO U MaTeMaTHYeCKOro LUKJIOB ITPY PEIeHNH CTAaHAAPTHBIX
MpoheCCHOHATTBHBIX 33144

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):

JloJKeH 3HATh:

- (pusmUecKkrie OCHOBBI XMMUUYECKUX M OUOTOTMYECKHUX MPOLIECCOB;

- OCHOBHBIE KJIACCHYECKHE U COBPEMEHHbIE IKCIIEPUMEHTAIbHbIE PE3YJIbTAaThl B 00J1aCTH (PU3HKHY;
- METOJBI PElIeHHs MPOCTEHINIX 3a1a4 10 MEXaHHKe, MOJICKYJISIPHON (PU3UKE, STEKTPHUIECTBY U
OTTHKE;

- (puBMYecKre METO/IBI UCCIIEI0BAHKST OMOTOTMYECKUX SIBJICHUIA,

- MPUHLIUIIB pA0OTHI M YCTPOWCTBO COBPEMEHHBIX (PH3MUYECKUX ITPUOOPOB.

HoykeH ymeTh:

VMeTh: UCTIONTb30BaTh OA30BBIC TEOPETHUESCKIE 3HAHUS IS pellieHrsI POoeCCHOHABHBIX 33]1ay;
NPUMEHSATH Ha MTpaKTHKe 0a30Bble MPO(eCcCHOHAbHbIE HABBIKK; SKCILUTYyaTHPOBATh COBPEMEHHYIO
(pmsrueckyio ammapatypy v 000pyIOBaHHUE; TPUMEHSATH Ha MPAKTUKE OA30BHIC
o6miernpogeccruoHaNbHbIe 3HAHKS TEOPUH U METOIOB (PU3UYECKUX UCCIIEIOBAHMIT; TOHUMATD U1
UCIOJIb30BATh HA MPAKTUKE TEOPETUUECKUE OCHOBBI OPraHU3alUK U TUNIAHUPOBaHUSI (PU3UUECKUX
KCCIIe/I0OBAaHUI; IPHOOPETaTh HOBbIE 3HAHMUSI, MCIIOJIb3Ys1 COBPEMEHHbIe 00pa30BaTesbHbIC 1
HUH(pOpPMAIIMOHHbIE TEXHOJIOTUU

JloykeH BlaeTh:

Branets coBpeMeHHBIME MeTOIaMK 00paOOTKH, aHAIM3a M CHHTe3a (pu3ndecKoi nH(pOpMaIIn;
CIIOCOOHOCTBIO UCTIOJIB30BaTh B TIO3HABATEIHHON U MPO(ECCHOHATLHON JesTebHOCTH Oa30Bbie
3HAHUs B 00JIACTH MaTeMaTUKU U €CTECTBEHHBIX HayK; CIIOCOOHOCTBIO OOMBATHCSI HAMEUEHHOM 11e/n

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

- UMETb TPaBUIIbHOE TIOHMMaHKe (PU3MKH KaK HayKH, TOCTPOCHHON Ha KCIIEPUMEHTE, B KOTOPOH OTHOCUTENILHO HEOOJIBIIIOE
YUCIIO OOMIMX (PU3MUYECKUX 3aKOHOB ONMCHIBAET MHOT00Opa3ye MPUPOIHbIX SBJICHUH,

- IPUMCHATb O6IHI/IG 3aKOHBbI CI)I/ISI/IKI/I JJIs1 peIIeHN A HpOCT@fIIHI/IX BOIIPOCOB 1 3a/1a41 MEXAaHUKU, MOJI@KyJIHpHOfI (1)I/IBI/IKI/I
IJICKTPOCTATUKU, JICKTPOAUHAMUKU, MATHATHBIX HBHGHHﬁ, HCHCﬁ MNOCTOSAAHHOI'O M NEPEMEHHOIO TOKaA, BOJIHOBOH U
KBAaHTOBOM ONTHKHU U HA MEKANCIHUIUIMHAPHBIX I'PpaHALAX,

- I1OJIb30BAaThbCAA OCHOBHBIMU (1)1/131/1qec1<141v11/1 npu6opaMM, CTaBUTb U pE€UIaTb HpOCTCﬁLLIPIe IKCIICPUMEHTAJIbHBIC 3a/1a4H,
O6pa6aTblBaTb, AHAJIM3UPOBATh U OUEHUBATH ITOJTyYE€HHBIE PE3YJIbTATHI,

- CTPOUTHb MAaTEMATUYECKUE MOJEIN HpOCTCﬁmHX q)I/ISI/I‘ICCKI/IX SIBJIEHUI U UCITOJIb30BAaTh JUIS UBYYCHUS 9TUX MO}IeJICfI
,HOCTyHHbIﬁ eMy MaTeMaTUYECKUI armapar,

- UCTIOJIb30BATh P paboTe CPaBOYHYIO U YUEOHYIO JIUTEPATYPY, HAXOAUTH APYrre HEOOXOUMbIE HCTOYHUKU HH(DOPMAIIH
U paboTaTh C HUMH,

2. Mecto gucnummHabl (MoayJist) B ctpykrype OIIOII BO

HaHHas aucuumuimHa (MoayJib) BKJoueHa B pasaen "b1.0.06 ducuumiuabl (Moay/u)" OCHOBHOM MpohecCHOHAIbHON
obOpasoBaresnbHON nporpammsl 05.03.01 "T'eonorus (MaxeHepHas reoJiorust U THAPOreosorysi)” ¥ OTHOCUTCS K 00s13aTeIbHON
yactu OIIOII BO.

OcBauBaercs Ha 1, 2 Kypcax B 2, 3, 4 cemecTpax.

SAEKTPOHHBH
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3. O0peM aUCHUNINHLI (MOIYJIsI) B 3aUeTHBIX eIHHHIAX ¢ YKa3aHHEeM KOJHNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awImuxcs ¢ npemnogasareiemM (0 BHAaAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTENbHYIO
padoTy odyuarommxcsa

O01mas TpyJOeMKOCTb AUCHUILIMHBI COCTABIISIET § 3a4eTHbIX (ble) enrHuI(bl) Ha 288 yaca(oB).

KonraktHast padota - 180 yaca(oB), B TOM 4ucIIe JieKIuu - 76 daca(oB), npaktiuueckue 3aHsatus - 0 yaca(oB), 1JaboOpaTOpHbIe
padotsl - 102 yaca(oB), KOHTPOJIb CAMOCTOSATEIBHOM PabOTHI - 2 yaca(oB).

CamocrositesibHast padota - 63 yaca(oB).
KouTposns (3auét / x3amen) - 45 vaca(oB).
Popma MPOMEKYTOUHOTO KOHTPOJISL TUCLUIUIMHBL: 9K3aMeH BO 2 CEMeCTpe; OTCYTCTBYET B 3 ceMecTpe; 9K3aMeH B 4 ceMecTpe.

4. Conep:xaHue QUCHHUILIAHBI (MOdYJIsI), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHieM 0TBeJeHHOro Ha
HUX KOJIHYECTBA aKaeMHY€CKHX YaCOB ¥ BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa M TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOM PAa6oThl 0 JUCHUILINHE (MOIYJIIO)

Bujabl 1 yacbl KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazpennl qucuuniaHb / Ce- lexuun, lexnun(lIpaxTu-[[Ipaktu-JIadopa-UIaopa-| TeJIb-
Moay.Jist MECTP| Bcero | B 3J. | YeCKHe | YeCKHe |TOPHBIE [TOpHbIe | Hasd
¢dopme BaHsTHA,| B 3J. [padoThl,| B 3. pa-
Bcero | cpopme | Bcero | cpopme | Oora
L. Tema 1. Pusuka kak Hayka. Knaccuueckas 2 2 0 0 0 0 0 3
MeXaHUKa
2 Tema 2. Kunemarnka MaTepuasbHON TOUKH. 2 4 0 0 0 4 0 4
3 Tema 3. lnHamMIKa MaTepHaIbHON TOUKH. 2 2 0 0 0 4 0 4
Tema 4. HennepiyanbHble CUCTEMBI OTCYETA.
4. 2 2 0 0 0 4 0 4
5 Tema 5. 3aKOHBI COXpaHEHHS B MEXaHHKE. > 5 0 0 0 4 0 4
6. Tema 6. [JtHamMuKa aOGCOJIOTHO TBEPJIOTO TeJIa. 2 2 0 0 0 4 0 4
7. |Tema 7. I'mapoaspomexaHuKa. 2 2 0 0 0 4 0 2
8. |Tema 8. l'apmMoHMYecKMe KOJIeOaHMUS. 2 2 0 0 0 4 0 2
9. [Tema 9. BonHOBBIE TPOLIECCHI. 2 2 0 0 0 2 0 2
10. Tema 10. MoJsekyisspHO-KMHETHUYECKasl TeOpHUs 2 4 0 0 0 4 0 2
BeILECTBA.
1. Tema 11. [lepBoe Hauano TEPMOAMHAMUKH. 2 2 0 0 0 4 0 2
Tema 12. CtaTUCTUYECKUI METO B MOJIEKYJISI PHOI
12. 2 2 0 0 0 0 0 3
pusuke.
13. Tema 13. Bropoe Hauao TepMOAVHAMUKH. 2 2 0 0 0 2 0 2
14.|Tema 14. PeanbHble Ta3bl U KUAKOCTH. 2 2 0 0 0 2 0 4
1. Tema 15. DnekTpocTaTHUeCcKOe MOJIE B BaKyyMe U 3 5 5 0 0 5 0 2
BEILIECTBE.
l6. Tema 16. [TocTOSAHHBINA MEKTPUIECKHUIT TOK. 3 5 5 0 0 9 0 2
17. Tema 17. MarauTHoe 1oJie B BaKyyme U BeIleCTBe. 3 3 3 0 0 10 0 2
18. Tema 18. DieKTpoMarHUTHbIE KOeOaHUS M BOJIHBI. 3 3 3 0 0 8 0 0
19.|Tema 19. BosHOBBIE CBOICTBA CBETA. 4 6 6 0 0 8 0 3
20. Tema 20. BzauMoaeCTBHE CBETA C BEIIECTBOM. 4 6 6 0 0 4 0 3
21.|Tema 21. BopoBckas Teopus aToMma. 4 6 2 0 0 2 0 3
DAEKTPOHHBH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
2. Tema 22. KBaHTOBO-MeXaHMUECKasl TEOPUs aTOMa. 4 6 3 0 0 2 0 3
3. Tema 23. DneMeHTH AAepHOl (PU3HMKH. 4 4 1 0 0 12 0 3
PanroakTHBHOCTS.
M Toro 76 34 0 0 102 0 63

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. ®u3nka kak Hayka. Kitaccmueckass MexaHnka

Kiaccuyeckast MexaHHKa WM ITPOCTO MEXaHMKa - pa3fes (PU3MKH, B KOTOPOM OIMCHIBAETCS Hanbostee npoctas hopma
JBIKEHUSI MaTEPUU: MEXaHMUYECKOE JIBIKEHHE, COCTOSIIIIEE U3 M3MEHEHHS B3aMMHOI'O PACIOJIOKEHHUs TeJl WM UX YacTeil B
MPOCTPAHCTBE U BO BPEMEHH.

Knaccnueckas (HI)IOTOHOBCKEIH) MEXaHUKa - pa3aejl MCXaHUKU, B KOTOpOﬁ H3y4aeTCA NBUKEHUEC TECJI, TPOUCXOAAICE ITPpr
CKOPOCTAX MHOI'O MEHBIINX IO CPABHEHUIO CO CKOPOCTBIO PACIIPOCTPAHEHUA CBETA B ITyCTOTE.

PensTuBHCTCKAsI MEXaHUKA - pa3/iel MEXaHUKHU, B KOTOPOU U3y4aeTcs IBIKEHUE TeJl, MPOUCXOASIIEe IPU CKOPOCTSIX,
CPaBHHMMBIX CO CKOPOCTBIO CBETA.

KBanToBas v BoJIHOBasi MeXaHUKa MpeaHa3HavYCHa 0JId U3y4YCHUS ABUKCHUA MUKPOYACTULL, TO €CTb YaCTHUL, MACCbl ITOKOA
KOTOPBIX CPABHHUMBbI UJIX MEHbIIIE MACChI ITOKOS aTOMOB.

CraTucTiyeckasi MEXaHHKa - MEXaHHKa, B KOTOPOI ONMCHIBAETCS JBMKEHHE TOX/IECTBEHHbBIX YaCTHUI CPEACTBAMH TEOPUH
BEPOSATHOCTEN.

Tpu Cocrasnele Yactu Knaccuueckoit MexaHuku:
Craryka HocBsIIIeHa U3YYEHHI0 COCTOSTHASI MEXaHMUYECKOW CUCTEMBI B TIOKOE U YCJIOBHI €€ PaBHOBECHSI.

Kunematuka MOCBAIICHA U3YUYCHUIO IBUKCHUS TEJT 0€3 BBIICHEHUS MPUYUH, KOTOPBIC 3TO IBUKEHUEC BbI3bIBAIOT, T.C. 0e3 yueta

CWJI, ICUCTBYIOIMX HA TeJla M MKy TeJIaMu.

JuHAMKKA TOCBSIIEHA U3YUYSHHUIO IBMKEHHSI TeJI C yYeTOM CHJI, KOTOpbIE JeHCTBYIOT Ha Tejla U MeX/y TeJIaMH, T.c. B
COBOKYITHOCTH C IPUYMHAMU, KOTOPbIE 3TO JIBUKEHHE BbI3bIBAIOT.

Tema 2. KunemaTnka MaTepHajJbHOH TOYKH.

Kunemaruka Toukm - pas3aesi KHHEMATHUKU, H3y‘{aIOHlHI;'I MATEMATUYECKOEC OMMMCAHUE NBUKCHUA MATEPUAJIbHBIX TOYCK.
OcHOBHOI 3a)1aqeﬁ KMHEMATHUKU ABJIACTCA OIMMCAHUE IBUKCHUS MTPU MTOMOII MATEMATUYECKOI'O armapara 0€e3 BLISICHEHUS
IIPUYXH, BBI3bIBAIOIIUX 3TO ABUKECHUE.

Tak kak Bcskoe ABUKXEHUE - TIOHATUE OTHOCUTEIILHOE U UMEIOIIEE COACPKAHUE TOJILKO IMPU YKa3aHUU, OTHOCUTEIbHO KaKHX

HNMEHHO TEJI NIEPpEMEIIACTCA paCCManI/IBaCMLIﬁ 061)CKT, TO IBUXKCHHE JII000r0 00bEKTa B KUHEMATHKE M3Yy4aloT M0 OTHOIIEHHIO

K HEKOTOPOH CHCTEMe OTCUeTa, BKJIIOYAIOIIEH:

TeJIO OTCYETa;
CHUCTEMY U3MepeHuUs N0JI0KEHUA TeJla B IPOCTPAHCTBE (CUCTEMY KOOPAUHAT);
npudOp IS U3MEPEHUs BpeMeHH (Jachl).

Tlonmoxenue Touku ornpeneIAaeTcAa Ha60pOM O606HI6HHI)IX KOOpAUHAT - YIIOPAAOYCHHbIM Ha60pOM YHUCJIOBBIX BEJIMYHUH,
IIOJIHOCTBIO OIMMCBIBAIONIHNX ITOJIOKCHUE TEJIA. B camom IMMPOCTOM CJIy4dae 3TO KOOPAUHATHI TOYKHU (paIH/IYC-BCKTOpa) B
BbI6paHH0171 CUCTEME KOOpAUHAT. Haubonee HarjIiiAHOC MPEACTABJICHUE O PAANYyC-BEKTOPE MOXKHO MNOJIYUUTh B CBKHHHOBOﬁ
CUCTEME KOOPAUHAT, IIOCKOJIbKY 0a3ucC B HEW SABJISAETCS q)I/IKCI/IpOBaHHI)IM n O6IHI/IM JJIA JII000r0 MOJIOKEHUS TeJIa.
MaTCpI/IEU'[I)HaH TOYKa - T€JIO, pa3Me€paMUn KOTOPOI'O IO CPABHEHHUIO C XapaKTEPHbIMU PACCTOSSHUAMU ,HaHHOfI 3aJa4ud MOXHO

npeHeOpeub. Tak 3emiio MokHO cuntath MatepuansHoit Toukoit (M. T.) npu u3ydeHuu e€ nerkenus: BOKpyr CoJIHIIA, MyJTO

moxkHO cunTaTth M. T. npu eé JABHKCHUMU B I10JIC TAXKECTU 3€MJ'II/I, HO HeJIb351 CYUTATh TAKOBOK I1pA y4eTe eé BpalaTeJIbHOTro
JBUKCHHA B CTBOJIC BUHTOBKH. HpI/I NOCTYIAaTCJIbHOM NBUKEHWUU B pAAE CIIy4YacB IIPU IOMOIIU ITOHATUSA M. T. moxHO

ONMCHIBATh U U3MEHEHUE IIOJIOXKEHHS O0JIee KPYIHbIX 00BEKTOB. TaK, HalpuMep, TCII0BO3, HpOXOHHI_[II/Iﬁ paccrosgHue 1 METPp,

MOJKET CUUTaThCs M. T., MOCKOJIbKY €ro OpueHTaAluA OTHOCUTCJIBHO CUCTEMBI KOOPAUHAT B IIPOLIECCE ABUKCHUS ABJIACTCS
CI)I/IKCI/IpOBaHHOfI 1 HE BJIMACT HAa MOCTAHOBKY U XO[] pCIICHUA 3aa1U.

Pazmyc-BeKTop - BEKTOD, onpenenﬂlomnﬁ IIOJIOKCHHUEC MaTepPIaJ'II:HOﬁ TOYKHU B IPOCTPAHCTBE: FeOMeTpI/I‘IECKI/I 1/1306pa>1<aeTcs[
BEKTOPOM, IMPOBEACHHLIM U3 Ha4Yasla KOOPAWHAT K MaTepHa.HLHOfI TOYKE. 3aBUCUMOCTh paanyc-BEKTOpa (I/IJ'[I/I €ro KOOp}.II/IHaT)

OT BPEMCHU HA3bIBACTCA 3aKOHOM JABUKCHU .
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Crpanuna 5 u3 16. Il YHHBEPC

Al ;23R

EKETFOHHBI

CHHO - AHATTAHES

H
HTET

LF TACTEMA K



IIporpamma auctmruiuas "®dusuka"; 05.03.01 "T'eonorus”.

Tpaekropus - ['oporpad paauyc-BeKTopa, TO €CTb - BooOpakaeMasi JIMHUsA, ONIChIBaeMasi KOHIIOM paJuyc-BeKTOpa B IIpoLiecce
JBWKeHUs. VIHBIMU CIIOBaMHM, TPAEKTOPHS - 3TO JIMHUS BJIOJIb KOTOPOH IBUKETCS] MaTepralibHasi Touka. [1pr 3ToM 3aK0H
JBIKEHHs BHICTYIIAeT KaK ypaBHEHHE, 3aalolee TPAeKTOPHIO MapaMeTpudecky. JUIMHy yJacTKa TpaeKTOPHU MEX/Ly
HavaJIbHBIM ¥ KOHEYHBIM MOMEHTAMH BPEMEHH YacTO Ha3bIBAIOT IMPOMEHHBIM PacCTOSTHUEM, IJIMHOM MyTH WX BYJBIApHO -
MyTEM 1 0603Haval0T OyKBOH S. IIpH TAKOM OIMMCaHWM ABMKEHUS S BBICTYIAET B Ka4eCTBe 000OIIEHHON KOOPIMHATHI, a
3aKOHBI JIBMKEHHSI B 9TOM ClTy4ae 3aIchiBaeTcs B Bujie S = S(t) M aHAJIOTMYHBI COOTBETCTBYIOIIMM 3aKOHAM JIJIs1 KOOPJHMHAT.

Onucanue ABUIKEHUA IIPU IIOMOUIH IMOHATUA TPACKTOPUHA - OJUH U3 KIIIOYEBBIX MOMEHTOB KJIAaCCUYECKOM MeXaHUKHU . B
KBaHTOBOM MeXaHHUKE JBUXCHUA HOCUT 6CCTpaCKTOpHLIﬁ XapaKTep, a 3BHAYUT CaMO MOHATUE TPACKTOPUA TEPACT CMBICII.

Tema 3. /IunamMuka MaTepuajJbHON TOYKH.

JBroKeHre MaTepuaibHOM TOUYKHU B MHEPIMAIbHOM cucTeMe oTcueTa. Cusibl B ipupojie. Cuiibl TpeHUs. 3aKOH BCEMUPHOTO
TsroteHusi. IHepTHas 1 rpaBuTanimonHas Macca. 3akoH Kysona. 3akonsl Kemiepa. Kocmuueckue ckopoctu. Ynpyrue
cBoiicTBa Tej1. Buapl nedopmanmii. 3akon I'yka. DHeprus ynpyroit nepopmanmu. uarpamma pacTspkeHUsI.

Tema 4. HeunepuuajabHble CHCTEMBI OTCUETA.

HeunepuudnpHas cuctéma OTCUETa - CUCTEMa OTCUETA, ABMKYIIASCS C YCKOPEHUEM WM TTOBOPAYMBAIOIIASICS] OTHOCUTEIBHO
UHepIUaIbHON. BTopoii 3akoH Hhl0TOHA Takske He BHITOJHSETCS] B HEMHEPLIUABHBIX CHCTeMax OTcuéra. [{J1st Toro 4roosl
ypaBHEHUE IBMKEHUS MAaTEPUAIbHON TOUKY B HEMHEPUUAIBHON CUCTeMe OTCUYETa MO (pOpMe COBNAAAIO C YPaBHEHUEM BTOPOTO
3akoHa HbI0TOHA, TOMOTHUTEIHHO K "OOBIYHBIM" CHJIAM, JICHCTBYIONIMM B MHEPIUATBHBIX CUCTEMAaX, BBOJIAT CHJIbI MHEPIIUH.

3akoHbl HpI0TOHA BBHIMOJIHSIOTCS TOJIBKO B MHEPIUAJIBHBIX CUCTeMax OTcuéra. TeM He MeHee, NBUKEHUE Tel B
HEUHEPIMAJIbHBIX CUCTEMaxX OTCYETA MOXKHO OIMUCHIBATH TEMU K€ YPABHEHUSIMU ABVKEHUSI, YTO U B UHEPIIUATBHBIX, €CJTU
HapsIy C CUJIaMu, OOYCIIOBJICHHBIMU BO3JICHCTBIEM TeJI APYT Ha APYra, YUUTHIBATh CHJIBI MHEPIIUU.

Knaccnueckas mexannka NOCTYJIMPYET CICAYIOIIWE IBA ITPUHIMIIA:

BpeMA a6COIIIOTHO, TO €CTb IPOMCIKYTKU BPEMEHU MEKIY JIIOOBIMH ABYMS COOBITHAMH OJMHAKOBBI BO BCEX ITPOU3BOJILHO
ABUKYHINXCS CUCTEMaAX OTC‘IéTa;

MPOCTPAHCTBO a0COJIOTHO, TO €CTh PACCTOSIHUE MEXIY ABYMsI JIIOOBIMKM MaTepHaIbHBIMKU TOYKaMH OJJMHAKOBO BO BCEX
MIPOU3BOJIBHO JIBUKYIIMXCS CUCTEMaX OTCUETa.

DT JABa MPUHIIAIIA TO3BOJIAIOT 3alIUChIBATh YPABHCHUE ABUKCHUS MaTepI/IaIIbHOﬁ TOYKH OTHOCHUTEJILHO JII000M
HCI/IHGpHHEUILHOfI CUCTEMBI OTC‘IéTa, B KOTOpOﬁ HE BBIIIOJIHACTCA HCpBLIfI 3akoH HeioToHA.

ypaBHCHHe JBUXCHUA MaTCpI/IaHLHOﬁ TOYKH B HCI/IHCPHI/IEUI])HOI71 CHUCTEME OTCUETA MOKET OBITH MpeaACTaBJICHO B BI/I,II€[3]Z

{\displaystyle m{\vec {a}}_{r}={\vec {F}}-m{\vec {a}}_{e}-m{\vec {a}}_{k}} m{\vec {a}}_{r}={\vec {F}}-m{\vec
{a}}_{{e}}-m{\vec {a}}_{{k}},

WIN B Pa3BEPHYTOM BUJE:

{\displaystyle m{\vec {a}}_{r}={\vec {F}}+2m\left[{\vec {v}}_{r}\times {\vec {\omega }}\right]-m{\frac {d{\vec
{v_{0}}}}{dt} }+m\omega "{2}{\vec {r}}_{\perp }-m\left[{\frac {d{\vec {\omega }}}{dt}}\times {\vec {r}}\right]} m{\vec
{a}}_{r}={\vec {F}}+2m\left[{\vec {v}}_{r}\times {\vec {\omega }}\right]-m{\frac {d{\vec {v_{0}}}}{dt}}+m\omega
M23{\vec {r}}_{{\perp }}-m\left[{\frac {d{\vec {\omega }}}{dt}}\times {\vec {r}}\right],

rae {\displaystyle \ m} \ m - macca tena, {\displaystyle \ {\vec {a}}_{r}} \ {\vec {a}}_{r}, {\displaystyle {\vec {v}}_{r}}
{\vec {v}}_{r} - yckopeHnue u ckopocTb Tesia OTHOCUTEIbHO HEUMHEPLMAIBLHOU crcTeMbl 0Tcu€Ta, {\displaystyle \ {\vec {F}}}\
{\vec {F}} - cymma Bcex BHeIIHUX CWJI, JeicTByIomuX Ha Teno, {\displaystyle \ {\vec {a}}_{e}} \ {\vec {a}}_{e} -
nepeHocHoe yckopenue Tena, {\displaystyle \ {\vec {a}}_{k}} \ {\vec {a}}_{k} - kopuonucoBo yckopenue tena, {\displaystyle
\omega } \omega - yriioBasi CKOPOCTh BPaIllaTeJIbHOTO IBMKEHUS] HEMHEPIUATBHOW CHCTEMBI OTCYETa BOKPYT MTHOBEHHOM OCH,
npoxopsiien yepe3 Hauano koopauHar, {\displaystyle {\vec {v_{0}}}} {\vec {v_{0}}} - ckopocTb nBMKeHuUs1 Haua1a
KOOP/IMHAT HEMHEPIUAIBHON CHCTEMBI OTCUETA OTHOCUTEIIFHO KaKOH-TMO0 HHEPIMATBHON CUCTEMBI OTCYETA.

310 YpaBHEHUE MOKET OBITh 3AIIICAHO B HpI/IBLI‘IHOﬁ Q)opMe BTOPOI'0O 3aKOHa HLIOTOHa, €CJIM BBECTU CUJIbI MHEPLINU:

{\displaystyle {\vec {F}}_{e}=-m{\vec {a}}_{e}} {\vec {F}}_{e}=-m{\vec {a}}_{e} - nepenocnas cuna unepiumn
{\displaystyle {\vec {F}}_{k}=-m{\vec {a}}_{k}} {\vec {F}}_{k}=-m{\vec {a}}_{k} - cuna Kopuomnuca

B HenHepIMaibHBIX CUCTEMaX OTCYETa BO3HUKAIOT CUJIbI MHepHWH. [TosIBIIeHHE ITHX CUIT ABJISICTCS TIPU3HAKOM
HEMHEPIUAJIBHOCTHA CUCTEMBbI OTCYETA.

Tema 5. 3aKkoHbI cOXpaHeHHsI B MeXaHUKe.

3aKOHBI COXpaHéHI/IH - q)yH,IlaMeHTa.III)HbIC CI)I/I3I/I‘{CCKI/IG 3dKOHBI, COTJIACHO KOTOPBIM ITPpU OHpC}]CJ’IéHHLIX YCJIOBUAX HEKOTOPLIE
N3MEPUMBIC (pI/I3I/ILICCKI/Ie BEJIMYUHDI, XapaKTCPU3YIOIINE 3aMKHYTYIO (1)I/I3I/I‘leCKyIO CUCTEMY, HE UBMEHAIOTCA C TCYEHUEM
BPEMECHU. SBnsioTcs HanboJEee O6IJ.[I/IMI/I 3aKOHAMU B JTO00I CI)I/I3I/I‘{€CK0171 TEOpHUH. Nmerot OGobliioe 9BPUCTUYECKOEC 3HAYCHUE.
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HexkoTopble U3 3aKOHOB COXpaHEHHUsI BBIMOIHSIOTCS BCET/la U MPU BCEX YCIIOBUSX (HATPUMED, 3aKOHbI COXPAHEHUs] SHEPTUH,
HIMITYJIbCa, MOMEHTA UMITYJIbCa, IEKTPHUECKOTO 3apsi/ia), UM, BO BCSIKOM Cilyyae, HUKOTa He HaOJII0Jajich TIPOLIECCHI,
MIPOTUBOPEYAIIUE STUM 3aKOHaM. J[pyrue 3aKOHbI SIBJISTIOTCS JIUIIIL MPUOIVKEHHBIMY U BBITOJTHSIOIIAMIICS TIPU ONPEIeIEHHBIX
YCIOBUSIX (HAllpUMep, 3aKOH COXPAHEHHSI YETHOCTU BBIMIOJIHSETCS AJIs1 CUJIBHOTO U JIEKTPOMAarHUTHOTO B3aUMOJIEICTBYSA, HO
HapymaeTcs B cIaboM B3aUMOJICHCTBUM).

3aKOH COXpaHEeHUs SHEPTUU

3aKOH COXpaHEHHs UMITYJIbCa

3aKOH COXpaHEeHMs] MOMEHTA UMITYJIbCa
3aKOH COXpaHEHMs MaCChI

3aKOH COXpaHEeHHUsI JEKTPUUECKOro 3apsiaa
3aKOH COXpaHEHHU JIENTOHHOTO YKCia
3aKkoH coxpaHeHHUs1 OAPUOHHOTO YKCIa
3aKOH COXpaHEHUs YETHOCTU

3aKOHBI COXpaHEHM I CBA3aHbI C CUMMETPHAMU (pusrueckux cucteM (teopema Hérep). Tak, 3aKOHBI COXpaHEHUs SHEPTUH,
UMITyJIbCA 1 MOMEHTA UMITYJIbCA SBJISIOTCS CAEICTBUAMU MPOCTPAHCTBEHHO-BPEMEHHBIX CUMMETPHI (COOTBETCTBEHHO:
OJHOPOJHOCTH BPEMEHH, OTHOPOJHOCTU M U30TPOIHOCTH MPOCTpaHCTBa). IIpu 3TOM nepeurcieHHble CBOMCTBA TPOCTPAHCTBA U
BpPEMEHU B aHAJUTHUYECKON MEXaHHUKe MPUHATO IIOHUMATh KaK MHBAPHAHTHOCTD JIarpaHkMaHa OTHOCUTENIbHO U3MEHEHUs
Hayajia OTcuyeTa BpEMEHH, NIepeHoca Hauala KOOPAUHAT CUCTEMbI M BpallleHUs1 €€ KOOPIUHATHBIX OCEH.

Tema 6. /lunamMuka a6CcoOJIOTHO TBEP/IOr0 TeJja.

A6comdTHO TBEPIOE TENO - BTOPOI OMOPHBI 0OBEKT MEXaHUKH HapsIy C MaTepUaIbHOW TOYKON. MexaHuka abcoIoTHO
TBEPIOrO TeJla MOJTHOCTHIO CBOAMMA K MEXaHUKE MAaTepPUAJIbHBIX TOUEK (C HaJOXKEHHBIMU CBA3SIMH), HO UMeeT COOCTBEHHOE
cofepkaHue (ToJIe3Hble TIOHATUS U COOTHOLICHUS, KOTOPbIe MOT'YT ObITh C(hOPMYJIMPOBAHBI B paMKax MOJe N aOCOIIOTHO
TBEPJIOTO TeJIa), pecTaBJsioliee OOJIbIION TEOPETUIECKHI U IIPAKTUYECKUI UHTEPEC.

CyHICCTBy€T HECKOJIBKO OHpCHCIICHHfI a0COJII0THO TBép)IOFO TEIa:

AGCOMIOTHO TBEP/IOE TEJIO - MOJIEJIbHOE MOHATHE KJIACCUYECKON MEXaHUKH, 0003HAYAIOIIEe COBOKYITHOCTh TOUEK, PACCTOSHHUS
MEKIY TEKYIIMMH MOJIOKEHUSMHA KOTOPHIX HE U3MEHSIIOTCSI, KAKUM OBl BO3JCUCTBUSIM JaHHOE TEJIO B TIPOIIECcCe NBIDKCHUS HA
noiBepranocs[ 1] (mosaromy abcoOTHO TBEPIOE TENIO HEe U3MEHSIET CBOIO (DOPMY U COXPaHsET HEM3MEHHBIM pacrpe/esieHue
Macc).

AOGCOIOTHO TBEPAOE TEJIO - MEXaHWYeCKasl CHCTeMa, 00J1aalolIasi TOJIbKO MOCTYIAaTEIbHBIMHU U BpaILlaTeIbHBIMU CTETICHSAMH
cBobopl. "TBEPHOCTL" 03HAYAET, UTO TEJIO HE MOXET ObITh Je(POPMUPOBAHO, TO €CTh Tey Helb3sl IepeaaTh HUKAKOW Ppyron
SHEPIrUM, KPOME KMHETUYECKON SHEPrUuM IOCTYNATEIbHOTO WM BPAILATEIbHOTO JBHKEHHUS.

AOCOIIIOTHO TBép)IOC TEJIO. I[aHHoe NOHATHUE NMPEACTABIIACT MATEMATUYCCKYIO MOJEJIb TBépHOFO TEJ1a.

Takum 06pa3zom, TeKyIas KoH(Urypaius abCOMOTHO TBEPAOTO TeJia MOJTHOCTBIO ONPEAEISIETCsl, HAIIPUMEP, MOJIOKEHUEM
JKECTKO CBSI3AHHOH C HUM [IEKapTOBOM CHCTEMBI KOOPAMHAT (YacTo e€ Havyalo KOOPIUHAT JeJIaloT COBMAJAIOIIUM C [IEHTPOM
Macc Teja).

B TpéxMepHOM MpOCTPaHCTBE CBOOOAHOE a0COMIOTHO TBEPIOE TeJIO (T. €. TBEPAOE TeJI0, HA KOTOPOe He HAJIOKEHH! BHEIIHIE
CBsI3M) B OOILEM CiTyvae MMeeT 6 cTereHel CBOOOBL: TPU MOCTYNATENIbHBIX M TPH BpallaTesibHbIX. VICKIIOUeHHe COCTaBIIsieT
JIByXaTOMHas1 MOJIEKYJIa WITH - Ha SI3bIKE KJIACCUYECKOW MEXaHUKH - TBEP/BIIl CTepKeHb HYJICBOW TOJIIIMHBI; TaKasl CUCTEMa
MMeeT TOJBKO JJBE BPAIlATeNIbHBIX CTETICHH CBOOO/IBI.

Crporo roBopst, a0COJIOTHO TBEP/BIX TEJl B IPUPOJIE HE CYIIECTBYET, OJHAKO B OYEHb MHOTUX CJIydasix, Korja aedopmarus
TeJla MaJia ¥ el0 MOXKHO IpeHeOpeyb, peaibHOe TeJI0 MOXET (MPUOIMKEHHO) PACCMATPUBATHCS KaK aOCOIOTHO TBEPOE TEJIO
6e3 ymepba JUIs peleHus 3a/1a9H.

B paMKax peJ’[f{TI/IBI/ICTCKOﬁ MEXaHUKHU TOHSITHE aOCOTIOTHO TBépIIOFO Te€JIa BHYTPEHHE ITPOTUBOPEYNBO, YTO MMOKA3bIBAET, B
YaCTHOCTH, IMMapalOKC 3peHcpeCTa. prFI/IMI/I CJIOBaMH, MOJIEJ/Ib a0COIOTHO TBép)]Ol"O Te€JIa HE TPpUMEHNMaA K CJIy4aro 6I)ICprIX
)]BI/I)KCHI/Iﬁ (COHOCTaBI/IMLIX IO CKOPOCTU CO CKOPOCTBIO CBeTa), a TaKXKE K CIIy4alo OUYC€Hb CUJIbHBIX I'PABUTAIIMOHHBIX ToJjiei

Tema 7. I'uapoaspomexaHuka.

JBrxeHue KUAKOCTel U ra3oB. Aspo-ruapo-cratika. 3akonsl ITackansa u Apxumena. [IBruxkxeHne naeaabHON KUIKOCTH.
dopmyna Toppuuennu. Ypasaenue bephymu. [laBnenue B notoke. Y paBHeHue Hepa3peiBHOCTH. OOTekanue et [logbemHas
cwia. Teuenue BsA3ko# xkuakoctu. Cusia BHyTpeHHero Tpenusi. Yucno Pelinonbaca. ®opmyina [Myaseiinsa. Cuibl, 1eHACTBYOIINE
Ha TeJio B noToke. PopmyJia CTokca.

Tema 8. 'apMoHnyeckue KoJedanms.
TapmMoHHnUeckue KojieOaHus - KOJeOaHus, PH KOTOPBIX (pU3MYecKast BeIMIMHA U3MEHSIETCs C TeUeHUEM BPEMEHH 10
rapMOHMYECKOMY (CHHYCOMAAIbHOMY, KOCHHYCOUIAIbHOMY) 3aKOHY.

DBOJIIOINS BO BPEMCHU NIEPEMEIICHU A, CKOPOCTU U YCKOPEHUS IMTPU TAaPMOHUYECKOM JIBUKECHUN

SAEKTPOHHBH
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CBoboHbIe KoJieOaHUsI COBEPIIAIOTCS TIO/T ISHCTBHEM BHYTPEHHHUX CHJI CHCTEMBI ITOCJIe TOTo, KaK crcTeMa ObUIa BhIBEJICHA U3
TIOJIOXKEHUS paBHOBecHsl. UTOOBI CBOOOTHBIE KOJIeOaHUsI ObLUTM TapPMOHUYECKUMHE, HEOOXO0IMMO, YTOOBI KoJieOaTeIbHasA CUCTeMa
ObLIa TMHEHHOW (OIMCHIBAJIACH JIMHEIHBIMY YPaBHEHUSAMH JBWKEHUS ), U B HEH OTCYTCTBOBAJIA [IVICCHTIAIINS SHEPruu (TIpu
HEHYJICBOW TVCCHIIAINH, B CHCTEME TTOC/Ie BO30YKICHUSI TPOUCXOJAT 3aTyXalolue KoJicOaHusl).

BoiHy K IeHHBIE KOTEOAHMS COBEPIIAIOTCS MO/T BO3AEHCTBUEM BHEIITHEN MEPUOANYECKON CHITBI. UTOOBI BHIHY K IEHHBIE
KosieGaHus ObUTM TApMOHUYECKUMHU, JOCTATOUHO, YTOOBI KoJiebaTebHast cucTemMa Oblla IMHEWHOH (OMUChIBANIACH TMHEHHBIMU
YPaBHEHUSIMHU JBKEHISI), & BHEIIHSAS CHJIa (BO3/IEHCTBIE) MEHSIIACH CO BpPEMEHEM KaK rapMOHUYECKOe KosiebaHue (TO eCTh,
YTOOBI 3aBUCUMOCTD OT BPEMEHH STOM CHJIBI TOKE, B CBOIO OYepe/ib, Oblla CHHYCOMIATBHOM). ['apMOHIHYECKHE KOyleOaHst
BBIJIEJISIIOTCSI M3 BCEX OCTAJIBHBIX BUIOB KOJIEOAHMUIT IO CJIEAYIOIINAM TPUYHHAM:

Ouenb yacTo[6] Masbie KonebaHus1, Kak CBOOOJHBIE, TAK U BBIHYKJCHHbIE, KOTOPbIE POUCXOMAST B PeaibHbIX CUCTEMAaX, MOKHO
CUUTATh UMEIOLIUMU (DOPMY FAPMOHHUYECKUX KOJIEOAHUI MM OUeHb OJIM3KYIO K HEHl.

Kaxk ycranoBun B 1822 rony ®@ypbe, IMPOKUIA KJ1acc MEPUOANIECKUX (DYHKIMI MOKET ObITh PasJIoKeH Ha CYyMMY
TPUTOHOMETPUYECKHUX KOMIIOHEHTOB - B psif Pypbe. [pyrumu ciioBamy, J000e NepHoJIecKoe KojeOaHne MOKET ObITh
NPEJICTaBJICHO KaK CyMMa rapMOHMYECKHMX KOJIeOaHUii C COOTBETCTBYIOIMMY aMILIUTYJaMH, YaCTOTAMHU U HAYaJIbHBIMU
¢azamu. Cpeau craraeMeIX 9TOH CyMMBI CyLIECTBYeT rapMOHUUYECKOe KoJeOaHue C HaMMEHbLIeH 4acTOTOH, KOoTopas
Ha3bIBAETCs1 OCHOBHOM YaCTOTOM, a caMo 3TO KojiebaHue - IepBOW FapMOHUKOW MJIM OCHOBHBIM TOHOM, YacCTOTHI XK€ BCEX
OCTaJIbHBIX CJIaraeMbIX, FAPMOHMUYECKUX KOJIeOAHNH, KpaTHbl OCHOBHOM 4acToTe, ¥ 3TU KOJieOaH!s1 HA3bIBAIOTCSI BBICHIMMHU
rapMOHHMKaMH WJIK 00EPTOHAMMU - TIEPBBIM, BTOPBIM U T.11.[7]

,HHH HIUPOKOro Kjacca CUCTEM OTKJIMKOM Ha FrapMOHHWYECKOC BO3,[[CﬁCTBI/I€ ABJIACTCA F'AapMOHUYECKOE KoJiebaHue (CBOﬁCTBO
HHHCﬁHOCTH), I1pA 3TOM CBA3b BO3,£[€I>1CTBH§I " OTKJIMKA ABJIACTCA yCTOIZ‘IPIBOﬁ XapaKTepI/ICTI/IKOﬁ cucteMsl. C y‘IéTOM
npeapiaymero CBOICTBA 3TO MO3BOJISIET HCCIIEN0BATh IPOXOXKACHUE KoJIeOaHMI HpOI/I3BOHbHOfI (bOpMI)I Yepe3 CUCTECMBbI.

Tema 9. BosHOBBIE POLIECCHI.

BoHOBO# mporiecc MOXET UMeTh caMylo pasHylo (PU3MIecKyIo IPUPOAY: MEXaHUIECKYI0, XUMHUECKyIo (peaknus benoycoa -
JKaboTtrHCKOTrO0, TIPOTEKaIoMIasl B aBTOKOJIEOATETIFHOM PeXXUME KaTATUTUIECKOTO OKHCIICHHS] Pa3INIHBIX BOCCTAHOBUTEIEH
6pomucTo-Bo0poaHOM kucnotort HBrO3), s5ieKTpoMarHuTHYIO (3eKTPOMArHUTHOE U3JIyUYeHHe), TPAaBUTAIIMOHHYIO
(rpaBUTALMOHHBIE BOJIHBI), CIIMHOBYIO (MarHOH), INIOTHOCTH BEPOSITHOCTU (TOK BEPOSITHOCTH) U T. 4. Kak npasuo,
pacrpocTpaHeHre BOJHBI COMTPOBOXKIAETCS MIEPEHOCOM SHEPTUH, HO He IEPEHOCOM MACCHI.

MHOTOO6pa3I/IC BOJIHOBBLIX IPOLIECCOB MIPUBOAUT K TOMY, YTO HUKAKUX a0COJIIOTHBIX O6HII/IX CBOWCTB BOJIH BBIJICTIUTH HE
leaéTCH[l]. O,IIHI/IM M3 4aCTO BCTPpEYAOIUXCA IPU3HAKOB BOJIH CYAUTACTCA 6HH3KO}1€I>1CTBH€, MMPOABJIAIOIIEECS BO B3aMMOCBA3U
BO3MyIIIeHI/H71 B COCEIHUX TOYKAX Cpebl WIN MIOJIA, OOJHAKO B 06IIIGM CIIy‘IaC[yTO‘IHI/ITI)] MOXKET OTCYTCTBOBATb U OHO[l].

CPCHI/I BCEIo MHOFOO6pa3I/IH BOJIH BBIACJIAIOT HEKOTOPLIE UX HpOCTCﬁmHC THUIIbI, KOTOPbIC BO3HUKAIOT BO MHOI'MX (l)I/I3I/I‘ICCKI/IX
CUTyallUAX HU3-3a MATEMATHYCCKOI'0O CXOACTBA OINUCBHIBAIOIINX UX (1)I/I3I/I‘ICCKI/IX 3aKOHOB[1]. OO0 3THX 3aKOHAxX TOBOPAT B TAKOM
CJIy4dac KaK O BOJIHOBbIX YPABHCHUSAX. I[IIH HEMNPEPLIBHBIX CUCTEM I2TO OOBIYHO III/ICI)(l)epeHHI/IEUII)Hble YpaBHEHHA B YaCTHBIX
MMPOU3BOJHBIX B (I)a3OBOM IMPOCTPAHCTBE CUCTEMBI, UIA Cpel 4aCTO CBOAUMBIC K YPABHCHUSAM, CBA3BIBAIOIIINM BO3MYIICHUS B
COCEAHUX TOYKAX Yepe3 IMPOCTPAHCTBEHHBIE 1 BDEMEHHBIC ITPOU3BOAHBIC 9TUX BO3MyHl€HHfI[1]. BaxxHbIM yacTHBIM ClIydyaeM
BOJIH SIBJISIIOTCSI JINHENHBIE BOJIHBI, UI1 KOTOPBIX CIIPABENJIUB ITPUHIUIT CYNIEPIIO3UITNHA.

B ocHoBHOM (1)I/I3I/I‘I€CKI/IC BOJIHBI HE IEPEHOCAT MATEPUIO, HO BO3MOKEH BAPUAHT, I'/I€ IIPOUCXOAUT BOJIHOBOM NepeHOC MMEHHO
MaTepuu, a HE TOJIbKO SHEPIruu. Takue BOJIHBI CIOCOOHBI PacpoCTpaHATLCA CKBO3b a6COIIIOTHyIO MyCTOTY. HpI/IMCpOM TaKUX
BOJIH MOXKET CIIY)KUTb HECTAIMOHAPHOC U3JIYUYCHHUE ra3a B BAKYYM, BOJIHbI BEPOATHOCTH JICKTPOHA U APYTUX YaCTULl, BOJIHBI
TOpeHUs, BOJHbL XUMUYECKON Ppe€akuuru, BOJHBI INIOTHOCTHU PEArCHTOB / TPAaHCIIOPTHBIX ITOTOKOB

Tema 10. MoJiekyasipHO-KHHeTHYeCKasl TeOpHs BelecTBa.

Cocrosiue Beiecta. [lapamMeTpsl cOCTOsIHUS. Y paBHEHUE COCTOsHUS. VeanbHbii ra3. M3omnporieccsl. AuabaTuyecKuit
riporiecc. OCHOBHOE ypaBHEHHE KUHETHUECKON Teopuu. 3akoH Bospivana. Ctenenn cBoOoapI MoJieKy1. Kunematuueckue
XapaKTepUCTHKY MOJICKYJISIPHOTO JBYKeHUs. SIBnenus nepenoca. duddysus B razax. Teronepenaya. BsskocTs.

Tema 11. IlepBoe HayaJI0 TePMOJMHAMHUKH.

Buytpenssist sHeprus. Teruora u padota. BHyTpeHHsis1 sHeprus HaeaabHOro rasa. TernoeMKoCTb TpU MOCTOSHHOM 00beMe |
MIOCTOSIHHOM JIaBJICHUH. Y paBHeHue aquadatel. PaboTa maeaqbHOro raza npy pasiMyHbIX T.1. npoleccax. [lepsoe Havyaso
TepMOJIMHAMUKH ObUIO chopmynupoBaHo B cepeaune XIX Beka B pesynbrate pabot Hemelkoro yuéHoro 0. P. Maiiepa,
pacmpocTpaHMBIIETO 3aKOH COXPaHEHUS MEXaHMIEeCKOM SHeprun cCHavasa Ha Tepmmdeckue (1842), a 3atem (1845) u Ha Bce
HEMeXaHUYeCKue siBlieHus], anramickoro ¢pusuka k. I1. Ixoynsa (1843), skcneprMeHTanbHO 0OOCHOBABIIIETO HOBBIN 3aKOH, 1
Hemeitkoro ¢usuka I'. Tenpmrosbia (1847), koTopslil - He 3Hast 0 paboTax Maiiepa - pacIpOCTPAHIII 3aKOH COX paHEHHUSI
SHEPIUM Ha BCe €€ BUIBI M CHIrPaJl PEIIAONIyI0 POJIb B TOM, YTO 9TOT 3aKOH CTaJl OOIIENPH3HAHHBIM.

Tema 12. CraTucTHYECKHUIl METO/ B MOJIEKYJSIpPHOT hu3HKe.

Pacnipenenenne Makcgesna o ckopoctsiM. CpesiHssi, BEpOsITHas U CPeAHEKBaJpaTHIHAsi CKOPOCTH MOJIEKYJI ra3a.
Bapomerpuueckas gpopmyna. Pacnpenenenue Bonbumana.
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Tema 13. Bropoe Hauano TepMoagMHAMUKI.

Bropoe Havano TepMoArHAMUKY (BTOPOH 3aKOH TEPMOAWHAMUKH) YCTaHABIMBACT CYIIECTBOBAHME SHTPOIHMH Kak (PyHKINH
COCTOSIHHS TEPMOIMHAMUYIECKON CHCTEMBI M BBOJUT MOHATHE aOCOTIOTHON TEPMOIMHAMUYECKOH TEMITEPATypPhl, TO €CTh
"BTOpOE HAYaJIO MPEACTABIsIeT cOOO0M 3aKOH 00 SHTponmK" 1 e€ CBONCTBaX. B N301MPOBAaHHON CUCTEMe SHTPOIUS OCTAETCs
760 HEM3MEHHOM, JTMOO Bo3pacTaeT (B HEPABHOBECHBIX IPOLIECCaX), IOCTUIas MAKCUMyMa TIPH YCTaHOBJIECHUH
TEepMOIMHAMUYECKOT0 PaBHOBECHS (3aKOH BO3pacTaHMs SHTponuH). Berpevatomuecs B mTepatype pasinyHble
(opmyIMpOBKY BTOPOro Havasia TEPMOANHAMUKH SIBJISIOTCS] YACTHBIMH CJIEACTBUSIMH 3aKOHA BO3PACTAHMS SHTPOIHH.

Bropoe Havano TepMOAMHAMUKY TO3BOJISET MOCTPOUTh PALMOHAIBHYIO TEMIIEPATYPHYIO KAy, HE 3aBUCSIIYIO OT IPOU3BOJIa B
BBIOOpE TEPMOMETPHUYECKOTO CBOMCTBA TEPMOANHAMUYECKOTO TeJla U YCTPOUCTBA U1l U3MEPEHHUsI TeMIIepaTyphl (TEpMOMETpa).

Bmecre niepBoe 1 BTOpoe Havajla COCTaBJIAIOT OCHOBY (heHOMEHOJIOTMUYECKOI TePMOAMHAMUKH, KOTOPYIO MOKHO
paccMarpuBarh Kak pa3BUTYIO CHCTEMY CIIE/ICTBUI 3THX JABYX Hauas. IIpy 5TOM M3 BCeX AOMyCKaeMBbIX NEPBHIM HAYaJIOM
IIPOLIECCOB B TEPMOJMHAMUYECKOM cucTeMe (TO eCTh IIPOLIECCOB, HE MPOTUBOPEYAIINX 3aKOHY COXPAaHEHU SHEPTUM) BTOpOe
HayaJio MO3BOJISIET BBIIEINUTH (DAKTHYECKH BO3MOKHBIE ITPOLIECCH], HE TPOTUBOPEYAIle 3aKOHAM TEPMOAMHAMUKH , yCTAHOBUTD
HaIpaBJIieHue MPOTEKaHKsI CAMOITPOU3BOJIbHBIX MTPOLIECCOB, HAWTHU Tpe/esibHOe (HauOoiblliee UM HaMeHbIlee) 3HaueHue
9HEPIUU, KOTOPOE MOXET ObITh I10JIE3HBIM 00Pa30M HCIOJIBb30BAHO (IOJIyYEHO WU 3aTPayeHo) B TEPMOANHAMUUECKOM
npolecce ¢ y4€TOM OrpaHHUYESHUH, HAKJIA/IbIBAEMbIX 3aKOHAMU TEPMOAMHAMUKH, a TaKke chopMyIMpoBaTh KPUTEPUH
paBHOBECHS B TEPMOIMHAMUYECKHMX CHCTEMax

Tema 14. PeajbHble ra3nl 4 >)KHJIKOCTH.

Peanbhble razpl. OTKJIOHEHME Ta30B OT UCaIbHOCTH. Y paBHeHNe BaH-nep-Baanbca. DkcrnepuMeHTalbHbIE H30TEPMBL.
[epecoieHHbIH Map U eperpeTast XUAKOCTb. BHYyTpeHH:A Heprus peasabHoro rasa. OTIMunTeNbHbIe YePTh
KpucTajuimyeckoro coctosiHus. Knaccudukanus kpucramios. Pusndeckue tumnsl. ddpdext [Ixoyns ? Tomcona. OxuxeHue
rasos.

Tema 15. DaekTpocTaTniecKoe moJjie B BAKyyMe H BeleCTBE.

DJIeKTpHUYECKOe oJIe B BaKyyMe, IIPOBOJHHUKAX U IUAJIeKTpUKax. 3akoH Kymnona. Dnektpusaiws. CBsA3b MEXIY
HaNpsKEHHOCTBIO M MOTEHIMAIOM. ENVHUIIBI H3MepeHNs 91eKTPUUECKUX M MarHUTHBIX BesmunH. [ paduueckoe
npeacrasienue noss. Teopema Iaycca. 3akon Kysona. Dnexrpuzanus. CBsi3b MEKIY HaPSKEHHOCTBIO U MTOTEHIMAIOM.
Enunuip n3MepeHns 3JeKTPUIeCKUX M MarHUTHBIX BeInuuH. [ 'pacudeckoe npeacrasienue nois. Teopema ["aycca.
PaBHOBecue 3aps10B Ha poBogHKKE. [IPOBOIHMKN B 3/IEKTPUUYECKOM MoJie. DiieKTpoeMKocTb. KonaeHcatopsl. CoennHeHne
KOHJeHcaTopoB. Junons Bo BHelHeM noie. [lonspuzanus auanekTpukos. Ilose BHyTpu quanekTpuka. BekTopel
3JIEKTPUUECKOTO CMELIEHHs U MoJIsApu3auy. JuaaekTpudeckas BOCHPUUMYMBOCTb U TPOHUIIAEMOCTb. DHEPIus 3apsKEHHOTO
IIPOBOJIHMKA M KOHAEHCATOpa. DHEPrus 3JIEKTPUIECKOro MOJIs.

Tema 16. I1ocTOsTHHBI JIEeKTPHYE CKUH TOK.

DNEeKTPIUYECKHUNA TOK M YCIOBHS €T0 CyIIeCTBOBaHUSA. DIEKTPOABMKYIIAs ciila. VICTOUHUKY MOCTOSIHHOTO ToKa. 3akoH Oma B
YHTEerpagbHON U quddepenimaibHoi hopme. ConpoTruBieHne MpoBogHUKOB. CoerHEeHre IPOBOIHIKOB. Pa3BeTBICHHBIE
uenu. [Ipasuna Kupxroga. MomHocts Toka. 3akoH xoyns ? Jlenna. Kontaktable siBienns. CBEpXIIPOBOJMIMOCTb.

Tema 17. MarHuTHoO€ 1oJie B BAKyyMe U BellleCTBe.

BzaumoperictBue TokoB. MarautHoe mofie. [Tosie nBuxkyierocs 3apsiaa. 3akon buo?Casapa?Jlannaca. 3akoH Amrepa.
BuxpeBsle cBoiicTBa MarHUTHOro 1oJjisi. KOHTyp ¢ TOKOM B MarHWTHOM Iojie. MarHuTHOE 1oJie KOHTypa ¢ TOKOM. MarHuTHbII
MoMeHT. [Tonie conenona u Topouaa. OTKIOHEHUE ABWKYIIMXCS 3apsKEHHbBIX YaCTHILL JIEKTPUIECKUM U MATHUTHBIM TIOJISIMU.
Hamarunuenue marHetuka. I'mnoresa AMnepa. BeKTOpbl HaMarom4€HuA U HAIpAXKEHHOCTU MAarHUTHOI'O IOJIA. MarnautHas
BOCITPUUMYUBOCTDb U IPOHULIAEMOCTb. MarautoMexaHuueckue sABJieHus1. MarHeTUKH. III/laMaFHeTI/BM. HapaMaFHCTI/l3M.
PeppomarnetusM. Kpuas Hamarauuenus. I'ucrepesuc.

Tema 18. DiieKTpOMArHUTHbIE KOJ€0AHUS U BOJIHBL.

SneKkTpoMarHuTHast UHAYKIMs. Onbitel Papages. DAeKTpoABIKYILIAsA cuia MHAYKIMU. Toku ®yko. CaMOMHIYKLHA.
DJIeKTpOMarHuTHbIEe KojieOanus B KoHType. KBasucrarmonapusle Toku. [lepeMennblii Tok. 3akoH OMa Jyisl LIieny epeMeHHOro
TOKa. MOIIIHOCTb B LIeNHX EPeMEHHOTro Toka. CXeMbl BHIIPAMUTEIIEN IIEpEMEHHOro ToKa. Buxpesoe anektpuyeckoe nose. Tok
cMenieHus. Y paBHeHHs: MakcBesula B MHTerpajibHOM U qudpepeHiaibHoi hopMe. Y paBHEHuUs cpelibl. BoHOBoe ypaBHeHHE
JUTS 3IEKTPOMArHUTHOTO 1osis. I1ockast 31eKTpoMarHuTHas BOJIHA. DHEPrusl 3JeKTpoMarHuTHbIX BouH. [llkana
3JIeKTPOMArHUTHBIX BOJIH.

Tema 19. BoJiHoBbI€ CBOIICTBA CBETA.

Cgert ? Kak asieKTpoMaruutHas BojHa. Criocodsl HabmoaeHus uHTepdepeHiy ceeta. VintepdepeHius cBeta pu oTpaxeHun
U TIPEJIOMJICHUY Ha TOHKUX IUTacTuHKax. MiHTepdepomerpsl. [punnumn [Noiirenca-Ppenens. Judpakuus Ppenens u
®paynrodepa. Judpakuus Ha menu u peuietke. [lossgpusanus npy MOTIOMIEHUH, OTPaXKEHUHU U ITpeIoMIIeHH . [BoiiHoe
JydernpesoMieHue B KpucTaniax. HTepdepeHnns noaspu3oBaHHbIX JIydei.
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Tema 20. B3anumogenicTBIE CBETA C BEIeCTBOM.

Hucniepcust ceera. HopmaibHast 1 aHOMaTbHASI AUCTIEPCHUSL. HCHEpCUs CBETA (Pa3/IOKEHUE CBETA) - 3TO COBOKYIHOCTh SIBJICHUH,
00YCJIOBJIEHHBIX 3aBUCHMOCTBIO a0COTIOTHOTO TTIOKa3aTellsl IPeJIOMIICHHS] BEIIECTBa OT YacTOThI (WJIM JUTMHBI BOJIHBI) CBETA
(JacToTHas! JUCTIEPCHS), WM, TO K€ CaMO€, 3aBUCUMOCTBIO (ha30BOM CKOPOCTH CBETA B BEIIECTBE OT YaCTOTHI (MM JTUHBI
BOJIHBI). DKCIIEPUMEHTAIBHO OTKPbITa HbI0TOHOM 0KO0JI0 1672 rojia, XOTsl TEOPETHUYECKHU JOCTATOYHO XOPOIIO 0OBSICHEHA
3HAYMTEJILHO TO3/IHEE.

ITpocTpaHCTBEHHON AMCTIEpCUEl Ha3bIBAETCS 3aBUCUMOCTD TEH30pa INAJIEKTPUUECKOM POHUIIAEMOCTH CPEJIBI OT BOJIHOBOTO
BekTOpa. Takast 3aBUCMMOCTD BBI3BIBACT s SIBJICHHI, Ha3bIBaeMbIX 3(p(heKTaMH MPOCTPAHCTBEHHOM MOJISIPU3ALIAN.

TousTre 0 paccesinuu cBerta. [JuHamuyveckoe paccesiHue cBera (anrii. dynamic light scattering) - mpezcraBiisier coOoi
COBOKYITHOCTb TaKHX SIBJICHHI KaK U3MeHeHUe 4acToThl (JlOTUIepOBCKMIA CABUT), HHTEHCUBHOCTH M HATIPABJICHUS IBUKCHHS
CBETa IPOLIeIIEro yepe3 cpey ABMKYIMXcs (BpoyHOBCKMX) YacTHIL.

Yaiue nonsrue "JJuHamMuueckoe paccesiHue cBeTa" MOXKHO BCTPETUTh PH YIIOMUHAHKU O ""METOJe TUHAMUYECKOIO PACCESTHUSA
cBeta" Kak O CrocoOe u3MepeHust pa3MepPOB YacTHIl U 00 MHCTPYMEHTAIbHBIX CPE/ICTBAX, KOTOPbIE B CBOEW KOHCTPYKIIUH U
IropuTMax 0OpPadOTKU CUTHATIA PEaTU3yIOT STOT METOI.

I/I3J'[y‘ICHI/IC U IOIrJIOEHNE CBETA aTOMaMU. BI/IJII)I CIICKTPOB.

3aKOHBI TEIJIOBOTO U31yueHusl. JIIOMUHECLIEHIIUS ¥ €TO Pa3HOBUAHOCTH.
Jlazepsl.

3akoHbI (pOTOITEKTPUIECKOro dpheKTa.
Tema 21. BopoBckast Teopusi aToma.

Bdporckas mopénp droma (Moaéinp Bdpa) - momykiaccuyeckast MoJesb aToma, peioxkenHas Humbscom bopom B 1913 1. 3a
OCHOBY OH B35/ IUIaHETAPHYI0 MOJEJIb aTOMa, BbIIBUHYTYI0 PesepdopaoM. OfHaKo, ¢ TOUKH 3pEHUS KJIACCUYECKOMN
3JIEKTPOJMHAMUKHY, JIEKTPOH B Mozenu Pesepdopaa, ABUrasch BOKpYT sapa, JOJKEH OblT Obl U3JIydaTh SHEPTHIO HENPEPHIBHO
U OYeHb OBICTPO U, MOTEPSIB €€, ynacThb Ha sAapo. YToObI MpeogoeTh 3Ty npodiemy, bop BBEN jpomyiieHue, cyTh KOTOPOro
3aKJII0YAeTCs B TOM, UTO JIEKTPOHBI B ATOME MOTYT JIBUTaThCsl TOJBKO II0 ONPEAENEHHBIM (CTallMOHAPHBIM) OpOUTaM, HAXO[sCh
Ha KOTOPBIX OHU HE M3JIy4aloT SHEPIHUIo, a U3JIyUYeHUE I MOIJIOLIEHUE IPOUCXOAUT TOJIBKO B MOMEHT NEPEX0/a ¢ OIHOM
opOuTHl Ha Apyrylo. [Ipuuém, cralioHapHBIMU SIBJISIOTCS JIULIb Te OPOUTHI, IPH JABMKEHUH 110 KOTOPHIM MOMEHT KOJINYEeCTBA
JBIDKEHUS JIEKTPOHA paBeH IIeJIOMY YMCITy mocTosiHHBIX [1nanka. Mopenu atoma Tomcona u Pesepdopna. Anepras moaens
aroma. [Tocrynatel Bopa. Onbit ®panka u I'epria. 3akOHOMEPHOCTH B ATOMHBIX CIIEKTpax. DiieMeHTapHast G0pOBCKasi TEOpUsi
aToMa BOJOpOJa.

Tema 22. KBaHTOBO-MeXaHHY€CKAs TEOPHSI aTOMA.

T'unoresa ne-bpoitns. Ypasaenne peauarepa. KBaHTOBO-MexaHHYECKOE OMICAHNUE IBMKEHUS] MUKPOYACTHII.
KBaHTOBO-MexaHHUecKas TeOpusl aToMa BOJOpoJa. MHOroasieKTpoHHble aToMbl. CIEKTPBI IEJIOYHbIX METAJUIOB.
MyJIbTUIIIETHOCTD CIIEKTPOB U CIIMH JIEKTPOHA. PacrnpenesieHre 3J1eKTPOHOB B aTOME 10 SHEPIeTHUECKUM YPOBHSIM.
Ilepuopnueckas cucrema 3jaeMeHTOB MeHeneesa.

Tema 23. DieMeHTHI siiepHON (pn3ukn. PaqnoakTuBHOCTD.

CocTaB 1 XapaKTEpPUCTUKM aTOMHOTO sipa. Macca 1 SHeprus cBs3u sapa. Moaenn atoMHoro siipa. [Ipupoaa saepHbIX cuiL.
PagnoaxkTuBHOCTB. ANb(ha-pacnan. barta-pacnan. Anepusie peaknuu. Jenenne ssaep. TepmosinepHble peakiiy. PeHTreHoBCKoe
U3JTy4YeHue: TOPMO3HOe U XapakTepucrtiudyeckoe. [Ipupona saepHbIX cuil. PaauoakTHBHOCTBIO HAa3bIBAETCSI CIIOCOOHOCTh
ATOMHOTO sIJpa CaMOIPOU3BOJIbHO PacnagaThCsl ¢ UCIyCKAaHUEM YaCTHII.

Panoak THBHBIN pacraj sapa BO3MOKEH TOT/a, KOT1a OH SHEPreTUYECKU BBHITO/IEH, T.€. COMPOBOX/IAETCS BbIIEICHUEM
SHEpruu. Y CJIOBUEM STOTO SABJISETCS MPEBBIIIEHUE MAcChl M MCXOIHOTO sijpa CYMMBI MacC mi MpOAYKTOB pacraia, KOTOpoMy
COOTBETCTBYET HEPABEHCTBO M > Y mi. DT0 ycII0BUE SABJIAETCA HEOOXOUMbIM, HO HE BCET/IA JIOCTATOYHBIM. Pacmaa MoxkeT
OBITD 3arpelieH APYrUMHU 3aKOHAMH COXPAHEHHUsI - COXPAHEHHsI MOMEHTA KOJIMYECTBA JBHKEHHUs, IJIEKTPUUECKOTO 3apsjia,
GApUOHHOTO 3apsiaa U T.JI.

PapnoaxkTBHBIN pacnaj XxapakTepu3yeTcs BpeMEHEM KU3HU PaJUOaKTUBHOTO N30TOMA, TUIIOM MCITyCKAEMBIX YacTHL], UX
SHEPrUsiMu.

OCHOBHBIMU BUJAMU PAAUOAKTUBHOIO pacnaja ABJIAITCA:

a-pacnaj - UICIYCKaHUE aTOMHBIM AJPOM O-HaCTHUIIbI;

B-pacna;[ - UCITYCKAHHUE aTOMHBIM AJPOM IJICKTPOHA U aHTI/IHCﬁTpI/IHO, MO3UTPOHA U HeﬁTpHHO, MOrJIOMEHNEC AAPOM ATOMHOI'O
IJICKTPOHA € UCITYCKAHUCM HeflTpPIHO;

Y-pacnaz - UCIIyCKaHUE€ aTOMHbBIM AAPOM Y-KBAHTOB;
CIIOHTAHHOE CJIEHUEC - pacliall AaTOMHOI'O AJ1pa Ha IBa OCKOJIKa CpaBHI/IMOﬁ MacCcCBhI.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCS M0
I CIHILINHE (MOIYJIIO)
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

Mertoguyeckre yKa3aHusi IO BHIITOJHEHHIO JIA0OPATOPHBIX padoT 001mero (pu3nuecKoro npakTHKyMma: (JUIst CTYICHTOB
Hucturyra reonornu nHeTera3oBuix texHonornii KOVY) Paznen: anekTpraecTBO M MATHETH3M -
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/22212/06_40_A5-001018.pdf

dusnyeckast MexaHuka: [yueOHoe mocodue] 2015 - http://libweb.kpfu.ru/ebooks/06-1Ph/06_40_000970.pdf

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUILINHE (MOIYJII0)

DOoH/1 OIIEHOUHBIX CPEACTB MO AUCHUILIMHE (MOJIYJII0) BKIIOYAET OLEHOYHbIE MaTepHallbl, HAITPaBJIEHHbIE HA MMPOBEPKY OCBOEHUS
KOMIIETEHIIUH, B TOM YKCJie 3HAHWUI, YMEHUI 1 HaBBIKOB. POH]T OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOYHbIE CPEJICTBA TEKYIIETO
KOHTPOJISI U OLIEHOYHBIE CPEeJICTBA TPOMEXYTOUHON aTTECTAIIUH.

B (oHIe o1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 JUCIUILIMHE (MOJYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHI;

- MeXaHu3M (POPMHUPOBAHUS OLIEHKH M0 JUCHUIUTUHE (MOIYJIO);

- OTIHMCaHUE MOPsIIKA IPUMEHEHUS U TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OIEHOYHOTO CPE/ICTRA;
- KpUTEpHHU OLIEHWBAHUS JJTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeAbABIIACMBIC K )IeﬁCTBPIHM O6y‘-laIOI_HI/IXCH, AE€MOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYIIIO).

7. IlepedeHnb JUATEPATYPbl, HEOOXO0JUMOM JIJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAToJiaracT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON yueOHOoM mTepatypsl. Jlntepartypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBaHWH 3aKTI0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENSIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.W. Jlo6aueBckoro. OO0ydJaronuecs mojy4yanT yIeOHyI0 JTUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMK TI0JIb30BaHUsI HaydHO! OMOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII00OK TOUKH MPU BBEAEHUH 00YYAIOIIMMCSI CBOETO JIOTMHA U [ApoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHbIH yHUBepcuTeT" . [Ipy CoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sxk3emiuisipa (uist o0ydaomnmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOTO U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 3K3eMIIspa JOTOIHUTEIFHOMN JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Ynclia Jiuil, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCHIUILINHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k pabovelt mporpamMmMe JUCHUILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIaAaTe sIMU JIEKTPOHHBIX M3/IaHWI U IPY N3MEHEeHNH KOMIUTeKToBaHus (oHnoB HayuHoi 6udmmorexun KOV,
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8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX JIsI
OCBO€EHHUs JUCIUIINHBI (MOTyJIsT)

Bammpos ®@. 1. ®duznueckas MexaHuka -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

Bammpos ®. M. DnekTpocTaTuka ¥ MOCTOSHHBIN JEKTPHUECKHIIA TOK -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

Myxamenmua U.P., dummvan AWM. Aramms rpadiKoB KHHEMATHIECKUX BEJIMUMH IBWKEHUS MAaTEpUATbHON TOUKH -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

Harymun K.10., Myxameaun U.P. O6paboTka 1 npeacTaBieHue pe3yJibTaToB U3MEPEHHH -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

H.C. Anprmynep, ®.1. bampos, A.B. BonommH, A.A. Merryrymna, K.1O Harynun, A.P. FOnemeroB. JlabopatopHsie paboThl
o0m1ero (pu3nIecKoro NpakTUKyMa -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

9. MeToandecKne yKa3aHHSA VIS 00yUJAIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MO/TyJIsT)

Bujg paéor MeToanuyeckue peKOMeH alu

JICKIH 3HaKOMCTBO C HHCHI/IHHHHOﬁ MPpOUCXOOUT YK€ Ha nepBoﬁ JICKIUU, I'I€ OT CTyACHTA Tpe6yeTC${ HE IIPOCTO
BHHMAaHHUEC, HO 1 CaMOCTOATECIIbBHOC Oq’)OpMIIeHI/Ie KOHCIICKTA. HpI/I pa60Te C KOHCIICKTOM J'IGKL[I/Iﬁ HCO6XOHI/IMO
Y4YUTBIBATb TOT (1)aKTOp, 4YTO OJHM JICKIUH AT OTBETHl HAa KOHKPETHBIEC BOIIPOCHI TEMbBI, APYI'U€ - JIUIIb
BBIABJIAIOT B3aMMOCBA3U MEKAY ABJICHUAMU, IIOMOrasl CTyJICHTY IIOHATH I'J'[y6I/IHHI)Ie MMPOLECChI Pa3BUTUS
HU3y4aeMoro MnpeaMeTa Kak B UICTOpUU, TaK U B HACTOSAIICC BPEMHI.

KoHcriektrpoBaHue JIeKIMH - CIOKHBII BUJ] By30BCKOH ay/IMTOPHON paOOThI, IPEAIOIAraoiii HTHTEHCUBHYIO
YMCTBEHHYIO I€ATEJIHOCTb CTyeHTa. KOHCIEKT sBJIfeTCs MOJIEe3HbIM TOIAa, KOrJa 3aliMCcaHo caMoe
CYLIECTBEHHOE U CJIeJIaHO 3T0 caMuM oOydatoumcs. He Hano crpeMutbes 3amucarh JOCJIOBHO BCIO JIEKLUIO.
Takoe 'KOHCHIEKTHpOBaHUE' TPUHOCUT OOJIbIIIE Bpea, YeM Houib3bl. Llenecoobpa3Ho BHavasIe MOHSTh OCHOBHYIO
MBICJIb, U3JIaraeMyIo JIEKTOPOM, a 3aTeM 3amnucath ee. JKeaaTesbHO 3aluch OCYIIECTBIIATh HA OJHON CTpaHuLe
JIMCTA WJIM OCTABJISAs 1OJIs, HA KOTOPHIX MO3/IHEE, IIPY CAMOCTOSITEIbHOIN paboTe ¢ KOHCIIEKTOM, MOKHO CeJaTh
JOIIOJTHUTEJIbHBIE 3aITUCU, OTMETUTh HETIOHATHBIE MECTa.

Koncnekr JICKIUU JIy4lI€ MoApa3aAeasdTh Ha ITyHKTHI, CO6J’[]O)IaH KpaCHYIO CTPOKY. 9TOMy B OOJIBIIION CTENEHN
6y)lyT CIOCOOCTBOBATh BOIIPOCHI IJIaHA JICKIUU, MTPEAJIOKEHHBIC ITPENoJaBaTCIIAM. Cne)lyeT 06pau1aTb BHHUMAaHHEC
Ha aKIICHTBI, BBIBO/Ibl, KOTOPbIC ACJIACT JICKTOP, OTMEYAA HanOoJiee BaXKHbIE MOMEHTHI B JICKIIMOHHOM MaTepuaje
3aMCYaHHuAMU 'Ba)KHO', 'XOpOI_HO 3aIIOMHHUTD' U T.11. MOXKXHO A€JIATh 9TO U C IOMOIIBIO PA3HOLIBETHBIX MaPKEPOB
WJIK py4CK, IOAYCPKUBAsA TCPMHUHBI U OITPEACITICHUS.

emecoobpasHo pa3padoTaTh COOCTBEHHYIO CUCTEMY COKpallleHHi, ab0peBraryp u cuMBojioB. OTHAKO Mpu
JaJbHEHINeH padoTe ¢ KOHCIIEKTOM CHMBOJIBI JTyUIlle 3AMEHUTh OOBIYHBIMU CJIOBAMU JIJIS1 OBICTPOTO 3PUTEILHOTO
BOCIIPHSITUS TEKCTa.

Pabotast HaJl KOHCIICKTOM J'[eKIIPIfI, BCEriaa HCO6XOHI/IMO HCIT0JIb30BaTh HE TOJIBKO y‘{e6HI/IK, HO U Ty JIUTEpATypy,
KOTOPYIO JONOJIHUTEIbHO PEKOMEHA0BAJ JICKTOP. HmenHo Takas CepbE3Hasd, KponoTjarnBas pa60Ta C JICKHMOHHBIM
MaTepuajoM MO3BOJIUT FJIy6OKO OBJIAZICTb TCOPETUYCCKUM MATEPUAJIOM.

nabopaTtopHble | BrimonHeHne 1a60paTOPHBIX U MPAKTUYECKUX PaOOT OCYLIECTBIISAETCS Ha JaOOPATOPHBIX U MPAKTUYECKUX
padoThI 3aHATHUSIX B COOTBETCTBUM C rpadprKkoM ydeOHoro mpotecca. st obecriedeHus: CaMOCTOsI T bHOM paboThl
MIPEeNoAABaTeIsIMH pa3padaThlBAIOTCS METOIMUYECKHE YKa3aHU M0 BHITOJHEHHIO J1Ja00PaTOPHOM/IPaKTHYECKOR
padoThI.
Pabora ¢ iurepaTypoii, ApYruMH UCTOYHUKAMU UH(OPMALKH, B T.4. JIEKTPOHHBIMH MOKET Pean30BbIBAThCS Ha
CEMHMHAPCKHX ¥ IIPAKTHYECKHX 3aHATUsIX. [JaHHble UCTOYHMKH MH(OPMALIK MOTYT OBITh IIPEJCTABICHBI Ha
OyMa)XHOM H/WJIY 3JIEKTPOHHOM HOCUTEJISIX, B TOM 4Kcie, B ceTH Internet. IIpenogasarens ¢hopMypyeT Leb
PaboTHI C JaHHBIM UCTOYHUKOM MH(OPMALIUH, ONpe/iesisieT BpeMsl Ha IPOpadoTKy JOKyMeHTa U (hopMy
OTYETHOCTH.
CaMo ¥ B3aMMOIIPOBEPKA BBIOJHEHHBIX 3aJaHUI Yallle CTIOIb3YeTCs Ha CEMHUHAPCKOM, IPAKTHYECKOM 3aHITHU
U MMeEeT CBOEH LieJIbIo MPUOOpeTeHNe TaKMX HaBBIKOB KaK HaOJIO/IeHNe, aHAJIU3 OTBETOB COKYPCHHUKOB, CBEpKa
COOCTBEHHBIX PE3YJIbTATOB C STAJTOHAMH.
Perenne mpoGIeMHBIX ¥ CUTYalIMOHHBIX 3224 UCIIOJIb3YeTCs Ha JIEKIMOHHOM, CEMUHAPCKOM, MTPAKTUYECKOM U
JpYrux Bujax 3aHsaruid. [TpoGieMHas/cuTyalMoHHast 3a/1a4a JOJDKHA UMETh YeTKYI0 (pOpMYJIMPOBKY, K HEl
JOJIKHBI OBITH TIOCTABJICHB! BOIIPOCHL, OTBETHI HA KOTOPBIe HEOOXOAUMO HalTH M 000CHOBaTh. Kputepuu oneHku
MIPaBUJIBHOCTH PeLeHHs TPOOJIEMHON/CUTYAIMOHHOM 3a0a41 JOJDKHBI OBITh H3BECTHBI BCEM 00YYaIOIIIMCS.
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Bujg paéor MeToanuyeckue peKOMeHIalu

camoctosi- | CamocTosiTenbHast paboTa CTyAEHTOB BKIIOYAET B ceOsI:
TeJbHasA padoTa | BeimosHeHe MpaKTUYECKUX 3aJaHH;
ITpu BHIMOTHEHUH NPAKTHYECKUX 3aJaHUI CTYICHT PYKOBOJCTBYETCS PABUIIAMHE, U3JI0KEHHBIMU B OMHCAHUU
paboTHI (ormrcaHne paboThl MPEJOCTABIISIETCS TIPEMOAABATENIEM JIHOO0 B SJIEKTPOHHOM BHJIE, JIHO0 HA TBEPIOM
HocHTeNe, MO0 B yeTHOH (hopme). CaMOCTOSTETEHO aHATM3UPYET IOJTyYeHHBIE Pe3yIbTaThl U JeaeT
COOTBETCTBYIOIINE BHIBOIBI.

CamocrosiTenbHas padoTa MpoOBOAATCS, sl O0Jiee TITyOOKOTro YCBOSHUSI IUCIMILIMHBL, TPHOOPETEHNs HABBIKOB
padoTHI € JIMTEPaTypoid, TOKyMEHTaMH, IEPBOMCTOUYHUKAMH H T.II.
Pexomennyemast iuteparypa cooOIaercs IpernojaBaTeieM Ha BBOJHBIX 3aHATHSIX

9K3aMeH IMoxroroBka crygeHTa K 9K3aMeHy BKJIIOYaeT B ce0sl TpH Tara:

- caMocCTOsITeNIbHAS PaboTa B TEUEHNE CEMECTpa;

- HETIOCPE/ICTBEHHas! MOATOTOBKA B JHU, MTPE/IIIECTBYIONIME 3aUeTy/9K3aMeHy 110 TeMaM Kypca.

- TIOJITOTOBKA K OTBETY Ha BOMPOCHI, COAEpXKalIiecs B OuiieTax.

Jlureparypa 1151 MOATOTOBKY K 9K3aMEHY peKOMEHyeTcs pernoaaBaresieM 1 ykazaHa B DOPe. [11st mOnIHOTHI
y4eOHOi MHGOPMALIHY U ee CpaBHEHHS JIy4llle UCIIOJIb30BaTh He MeHee ABYX YU4eOHHKOB. CTyIeHT BIpaBe caM
MIPUIEPKUBATHCS JTIOOON U3 MPEACTABICHHBIX B yUeOHHKaX TOYEK 3peHUs M0 CIIOPHOM Mpobieme (B TOM 4ucie
OTJINYHOM OT IpernojaBaTesi), HO IPH yCJIOBHM IOCTATOUYHON HAyYHOW apryMEHTalnH.

OCHOBHBIM HCTOYHHKOM ITOATOTOBKH K 9K3aMeHY SBJIsAeTCS KOHCIEKT JIEKIMH, rlie yueOHbIil MaTepra JaeTcs B
CHCTEMaTH3UPOBAHHOM BHJE, OCHOBHBIE IOJIOKEHUS €r0 AETATM3UPYIOTCS, TOJKPEIUISIOTCS COBPEMEHHBIMU
akTamu 1 HHGOPMALHEH, KOTOPBIE B CHJTy HOBU3HBI HE BOIILIM B OIyOJIMKOBaHHbIE NIeYaTHbIE HCTOYHUKY. B
X0Je MOATOTOBKH K 9K3aMeHY CTyAEHTaM HeoOXOIMMO oOpalaTh BHUIMAaHHE He TOJBKO Ha YPOBEHb
3aIIOMUHAHUS, HO ¥ Ha CTeleHb IIOHMMAaHHSI U3JIaraéMbIX POOIeM.

DK3aMeH IPOBOAKTCS IO OWJIeTaM, OXBATHIBAIOIMM BeCh MPOMAeHHbIA MaTepual. [1o okoHYaHUH OTBeTa
9K3aMEHATOP MOXKET 33/1aTh CTYJCHTY JOMOJHUTENIbHBIE U YTOUYHSIONIME BONpockl. Ha MoAroToBKy K OTBETY IO
BOIIpOcaM Ousieta CTyeHTy Jaetcs 30 MUHYT C MOMEHTA ITOTyYeHHsT UM OuieTa.

10. ITepeyensb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX PH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(OPMAMOHHbBIX CIPAaBOYHbBIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLIEcca MO JUCIMILIIHE
(Momyn0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHMIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne o6pa3OBaTeanoro mpouecca 1no AMCHuUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

[NomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JOocTyIa
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTelbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

Kommnblotep 1 npuHTEp U1 paclevyaTky pa3gaTOYHbIX MaTEPHUAIOB.
MynpTMeanitHasT ayAUTOPHUS.
KomrbloTepHBIi Kitacc.

12. CpencrBa aganramuy mpenoaBaHus JHCIHAILUIMHLI K MOTPEeOHOCTIM 00yUJaomuxcsa HHBAJINI0B 1 JIHAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUH JIDOOTO HETEKCTOBOTO KOHTEHTA JIJIs1 €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATENICH;

SAEKTPOHHBH
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrapiieHa B cootBeTcTBuM ¢ TpedoBaHussMu PT'OC BO u yueOHbIM 1uanoM no Harpasienuio 05.03.01
"T'eosnorus” u mpocuimo moarotoBku "VIHxeHepHasi Te0JIOTHs U TUAPOTeOIorus'.
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c. - ISBN 978-5-8114-7648-0. - Tekcr : anexTpoHHsIi // JIaHb : aneKTpoHHO-OMOMMoTeYHas cucrema. - URL:
https://e.lanbook.com/book/163406 (mata o6pammenus: 24.02.2022). - Pexxum goctyna: uisl aBTOPH3. TIOJTb30BaTENIeH.

lonoJsHuTEILHAS JUTEpPATYypa:

1.Cagenbes, U. B. Kypc obmieit pusnkn : yuebHoe nmocodue st By30B : B 5 Tomax / 1. B. CaBenbes. - 6-e u3z., crep. -
Cankr-IletepOypr : Jlaup, 2022 - Tom 4 : Bomasl. Ontuka - 2022. - 252 c. - ISBN 978-5-8114-9198-8. - TekcT : 21€KTpOHHBIH //
Jlans : aneKkTpoHHO-OMOMoTeuHas cucrema. - URL: https://e.lanbook.com/book/187737 (nata obpamenus: 24.02.2022). -
Pexum moctyna: ajst aBTOpuU3. MOIb30BaTENEH.

2. Cagenbes, 1. B. Kypc o6uieii ¢husuku : yue6HOoe nocodue : B 3 Tomax / U. B. CaenbeB. - 16-e u3n., crep. - Cankr-IletepOypr
: Jlanp, 2020 - Tom 1 : Mexanuka. MonekynsipHas ¢pusuka - 2020. - 436 c. - ISBN 978-5-8114-5539-3. - TekcT : 7eKTpOHHBIN
// JlaHb : 3neKTpoHHO-OMOIoTeyHas cucrema. - URL: https://e.lanbook.com/book/142380 (nara obparuenus: 24.02.2022). -
Pexum moctyna: ajist aBTOpu3. MOIb30BaTeNeH.

3. Cagenbe, 1. B. Kypc ¢usuku. B 3 1. Tom 2. Dnekrpuuectso. Konebanus u BosHbL. BosHOBast onTuka : yueGHoe mocodue
1uis1 By3oB / W. B. CagenbeB. - 7-e u3n., crep. - Cankt-IlerepOypr : Jlanb, 2022. - 468 c. - ISBN 978-5-8114-9096-7. - Tekcr :
3NIeKTpOHHBII // JIaHb : aneKTpoHHO-0uOMoTeuHast cuctema. - URL: https://e.lanbook.com/book/184164 (nata oOpamieHust:
narta oopamieHust: 24.02.2022). - Pexum goctyma: ajis aBTOpU3. IMOJIb30BaTENCH.

4. CuyxuH, [I. B. O6mmii kypc ¢pusuky : yuedHoe nocodue : B 5 romax / [I. B. CuByxuH. - 6-€ u3J1., crepeot. - MockBa :
OUBMATIIUT, 2021 - Tom 2 : TepmoarHamuKa U MoseKyJisspHas ¢pusnka - 2021. - 544 c. - ISBN 978-5-9221-1514-8. - Tekcr
: 9NeKTPOoHHbIH // JlaHb : a1ekTpoHHO-0MOMMoTeuHas cucrema. - URL: https://e.lanbook.com/book/185719 (nata obpamenwusi:
24.02.2022). - PexuM goctyna: Ajisi aBTOPU3. 1OJIb30BaTEEN.
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IIporpamma auctmruiuas "®dusuka"; 05.03.01 "T'eonorus”.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.06 ®uzuka

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 05.03.01 - I'eonorus

ITpoduns noxroroBku: MHxkeHepHas reoslorus U TuIporeosorus
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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