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IMporpamma auctmuiias "O6mmii dpusrvecknii npaktukym'"; 03.05.01 "Actponomus”.

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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IMporpamma auctmuiias "O6mmii dpusrvecknii npaktukym'"; 03.05.01 "Actponomus”.

IIporpamMmy auCIMTIUTMHEL pa3padoTaii(a)(u): JoreHT, K.H. (moueHt) Henonekun O.B. (Kadenpa obmieli ¢pusuku, OtneneHue
¢msukm), Oleg.Nedopekin@kpfu.ru ; noneHt, k.H. (moueHT) CkpoprioB A.W. (Kadenpa odmeit husuku, OtaeneHue Gpusukm),

anivskvor@gmail.com ; nepBblil IPOPEKTOP - MPOPEKTOP MO Hay4yHOU AeArensHOcTH Taopckuil [I.A. (Pextopar, KOY),
Dmitry.Tayurskii@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

0OpabaTBIBATh U MPEACTABIIATH SKCIIEPUMEHTAJIbHBIE IaHHbIE

Mudp PacuudpoBka
KOMITeTeHIH npuoopeTaeMoii KOMIETEHIINN
OIIK-3 CriocoOeH POBOUTh HAYYHbIE UCCIESIOBAHUS (PU3MIECKUX OOBEKTOB, CUCTEM U MPOLIECCOB,

T1K-4 BianeHue HaOMoOnaTeTbHBIMU M 9KCIIEPUMEHTATLHBIMUA METOJJAMH MCCIIETOBAHMIA
ACTPOHOMIUECKUX U (PU3NIECKUX OOBEKTOB U SIBJICHUI

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):

HoyokeH 3HATh:

- TIPUHIIMITHI TOCTPOEHUS KCIIEPUMEHTAIBHBIX YCTAHOBOK IS MCCIIeOBAHMST (PU3UUECKUX SIBJICHUIA;
- MIPUHIIUITBI UCTIOJIb30BAHMS KOMITBIOTEPHOM TEXHUKH B 9KCIIEPUMEHTAIbHBIX YCTAHOBKAX;

- WJIeU SKCIIEPUMEHTOB U 9KCIIEPUMEHTAJIbHBIE CXEMBI YCTAHOBOK IO OIpesieIeHHI0 (PyHIaMEHTAJIbHBIX KOHCTAaHT U
9KCMEPUMEHTAIbHOMY J1I0Ka3aTeJIbCTBY (PU3MUECKUX 3aKOHOB;

- OCHOBbI 06pa6OTKI/I PE3YIbTATOB H3M€p€HHf7I, B TOM 4MCJI€ , C UCIIOJIb3OBAHUEM KOMIIBIOTEPA;

HoykeH ymeTh:
- CAMOCTOSITEJIbHO CTaBUTh U PElIaTh SKCIEPUMEHTAIbHBIE 33/1a4H;
- MOJIb30BATHCS CTAHIAPTHHIMU U3MEPHUTENIbHBIMU MPUOOPAMHU;

- COMOCTABJIATH IKCIIEPUMEHTAJIBHO IMOJYUYCHHBIC JaHHBIE C YCTAHOBJIEHHBIMU (1)I/I3I/I'-ICCKI/IMI/I 3aKOHAMU;
- CTPOUTH MOJEIN MMPOBOJUMBIX SKCIIEPUMEHTOB;

- UCTIOJIb30BaTh KOMIIBIOTEP KaK CPEJICTBO cOOpa, 00pabOTKY M XpaHEHUs! SKCIEPUMEHTAIbHON MH(MOpMaIH;
- COCTABJISATh OTYETHI 00 IKCIIEPUMEHTABHBIX HCCIIEJOBAHUSIX.

,HOJ'DKCH BJIagCTh:
- OCHOBHBIMU HABBIKAMU 9KCIIEPUMEHTAJILHOI'O UCCIICAOBAHUSA (1)I/I3I/I“I€CKI/IX SIBJICHUIA.

,HOJ'DKCH AE€MOHCTPUPOBATDH CITOCOOHOCTh Y TOTOBHOCTb:

- 'PaMOTHO MTPOBOAUTH (I)I/ISI/I‘IGCKI/IG 9KCIICPUMCHTBHI,
- IPUMEHSATD [IOJTyYE€HHBIE 3HAHUA Ha IIPAKTUKE.

2. Mecto guctummmasl (MoayJist) B ctpykrype OIIOII BO

HaHHas aucuuruimHa (MoayJib) BKJoueHa B pasaen "b1.0.13.05 ducuumiunsl (Moay/u)" OCHOBHOM MPO(heCcCHOHAIbHON

obpazoBaresnbHON porpammsl 03.05.01 "Actporomust (Actpodr3nuka 1 KOCMOJIOTHsA)" M OTHOCUTCS K 00s13aTeIbHOM 4acTh
OINIOII BO.

OcBauBaercs Ha 1, 2, 3 kypcax B 1, 2, 3, 4, 5, 6 cemecTpax.

3. O0beM JUCHUILIMHBI (MOIYJIs1) B 3a4€THHIX € IHHUI[AX C YKa3aHHEM KOJHYECTBA YaCOB, BbIJeJeHHbIX HA

KOHTAKTHYIO padoTy 00y4ammuxcsa ¢ npemnogasarejemM (110 BHAAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYI0
padoTy o0yJamomuxcs

OO01ast TpyJOeMKOCTb AUCHUILINHBL cocTaBsieT 13 3auerHbix(bie) eaunuii(bl) Ha 468 yaca(oB).

9AEKTFPFOHH
BiN YHHBEPCHT
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IMporpamma auctmuiias "O6mmii dpusrvecknii npaktukym'"; 03.05.01 "Actponomus”.

KonrakTtHas padora - 260 daca(oB), B TOM uucie jJekiuu - 0 yaca(oB), mpakTudeckue 3aHaTus - 0 yaca(oB), 1a00paTOpHBIE
padoThI - 254 daca(oB), KOHTPOJIb CAMOCTOSATENILHOM PadoTHI - 6 Yaca(oB).

CamocrostenbHas padota - 208 yaca(oB).

KouTposnsb (3auét / ax3amen) - 0 yaca(oB).

dopma MpoMekRyTOYHOrO KOHTPOJIS JUCIUILIMHBL: 3a4eT C OLEHKOW B 1 cemecTpe; 3a4eT ¢ OLIEHKOH BO 2 ceMecTpe; 3a4eT C
OLIEHKOM B 3 ceMecTpe; 3a4eT C OIIEHKOH B 4 CeMecTpe; 3a4eT ¢ OIIEHKOH B 5 ceMecTpe; 3a4eT ¢ OLEHKOH B 6 cemecTpe.

4. Coep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYEeCTBA aKaA€eMHYE€CKHUX YaCOB U BUA0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PadOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAKTHOI pa6oThl, Camo-
UX TPYJA0E€MKOCTh (B 4acax) CTOSI-
N Paszennl iucuunumnst / Ce- Ulexmun, Texuun{IIpakru-[lIpakru-Jlagopa-Iadopa- TeJb-
MoayJist MECTP| Bcero | B 3JI. | Ye€CKHE | YeCKHe | TOPHbIE |TOpHbIEe | Hasd
¢opme BaasTHs,| B 3J. |[padoThL| B3I pa-
Bcero | popme | Bcero | cpopme | Oora
Tema 1. MeTombl OLIEHKH CITyYaiHBIX
1. [morpemHOocTel TexHUKA MTPOCTERIITNX H3MEPESHUI 1 0 0 0 0 2 0 3
7 Tema 2. KunemaTrka MaTepruaibHON TOUKU 1 0 0 0 0 4 0 4
3. [Tema 3. KunemaTuka TBEpAOro Tena 1 0 0 0 0 2 0 2
4. [Tema 4. luHamMMKa MaTepUaIbHON TOUKU 1 0 0 0 0 6 0 6
5. (Tema 5. [lnnamuka TBEpAOTO Tea 1 0 0 0 0 8 0 8
Tema 6. 3aKOHBI COXPaHEHHUSI UMITYJIbCA,
6. [MexaHWYecKOi SHEPruy, MOMEHTA UMITYJIbCca 1 0 0 0 0 8 0 6
7. [Tema 7. Mexanndeckue KojieOaHUs 1 0 0 0 0 8 0 6
8. |Tema 8. MexaHuka ynpyrux cpen 1 0 0 0 0 4 0 2
9. (Tema 9. BosHbl B ynpyrux cpegax 1 0 0 0 0 6 0 4
10. Tema 10. CBoiicTBa ra3oB. MoJIeKyJISpHO - 2 0 0 0 0 12 0 9
KMHETHYECKas Teopus
11.|Tema 11. ITpoueccs nepeHoca 2 0 0 0 0 12 0 12
12. Tema 12. TernoBble MamvHbL. 3aKOHBI 2 0 0 0 0 12 0 10
TEepMOINHAMUKHU
13. Tema 13. CBolicTBa KOHAEHCUPOBAHHOTO 2 0 0 0 0 12 0 10
coctostHus1. Pa3zoBble MEPEXo/Ibl
14. Tema 14. [TocTOSAHHBINA NMEKTPUIECKUI TOK. 3 0 0 0 0 8 0 3
DeKTpruecKre N3MEepEeHHUs
15.|Tema 15. DnexTpocratuka 3 0 0 0 0 6 0 3
16.[Tema 16. MaraurocraTka 3 0 0 0 0 6 0 3
17.|Tema 17. DnexkTpoMarHuTHasA UHAYKLMSA 3 0 0 0 0 6 0 3
18.|Tema 18. Llenu nepeMeHHOro ToKa 3 0 0 0 0 6 0 3
19. TeMaul9. HenuHeliHble 371eMEHTHI 9JIEKTPUIECKHX 3 0 0 0 0 3 0 2
Lenemn
20. Tema 20. DIeKTPOMarHUTHBIE CBOKICTBA BEILECTB 3 0 0 0 0 4 0 3
21 Tema 21. DeKTpOMarHUTHbIE KOJIEOAHUS U BOJIHBI 3 0 0 0 0 4 0 3
22.[Tema 22. I'eomeTpuyeckas ONTUKA 4 0 0 0 0 8 0 3
3. Tema 23. PacipocTpaneHue cBeTa B M30TPOIHBIX 4 0 0 0 0 4 0 4
cpenax. Jucnepcus ceera
24.|Tema 24. 3nyueHue cBeTa 4 0 0 0 0 6 0 4
25. Tema 25. OTpaxeHue U MpeIoMIIeHre CBETa Ha 4 0 0 0 0 4 0 3
IpaHMIIE ABYX ANDJIEKTPUKOB
DAEKTPOHHBH
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Buasl u yachl KOHTaAKTHOI PadoTHI, 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
26.|Tema 26. NnTepdepeHLus ceeta 4 0 0 0 0 8 0 4
27.|Tema 27. Mudppaxuus ceeTa 4 0 0 0 0 10 0 4
28, Tema 28. PacipocTpanenue cBeta B aHU30TPOITHBIX 4 0 0 0 0 6 0 3
cpenax
29.|Tema 29. CriekTpbl aTOMOB 5 0 0 0 0 20 0 10
30. Tema 3q. dyHpaMeHTaIbHbIE KCIIEPUMEHTHI 5 0 0 0 0 12 0 11
ATOMHOH (PU3UKHU
31. Tema 31; dyHpaMeHTaIbHBIE SKCIIEPUMEHTHI 6 0 0 0 0 4 0 1
siIEpHON (PUBUKU
3 Tema 32. Ocnabnenue anbda-, 6era- u 6 0 0 0 0 6 0 12
raMMa-u3Jy4eHHs BeIIeCTBOM
33.[Tema 33. Anba-cnekTpocKonusi 6 0 0 0 0 6 0 12
34.|Tema 34. Bera-ceKTpoCKOMUs 6 0 0 0 0 8 0 11
35.[Tema 35. l'amMa-crieKTpOCKOMNMS 6 0 0 0 0 8 0 11
Toro 0 0 0 0 254 0 208

4.2 Coaep:xaHue JUCHUILIMHBI (MOYyJIs1)
Tema 1. MeToabl OII€eHKH CJOy4YaiHbIX morpemHocrteil Texnnka npocreimmx n3Mep eHuil

Ilonsarue o MOrpeHIHOCTAX, KHaCCI/I(I)I/IKaLII/IH HOFpeH.IHOCTCﬁ IKCIICPUMCHTA. CpenHee 3HAYCHUE PACIIPCACIICHUA, AUCTIEPCUS.
OI.[CHKa HOFpeLHHOCTCﬁ MMPAMBIX 1 KOCBEHHbBIX H3MepeHHﬁ; I/I3MCpCHI/Ie paCCTOHHI/Iﬁ C IOMOIIBIO INTAHICHUIWPKYJIA] I/I3MCPCHI/IG
paCCTOHHI/Iﬁ C IIOMOIIBI0O MUKPOMETPA; OHpCHeHeHI/IC 00beEMa 1 TUTIOTHOCTH TBEPAbIX TEJI

Tema 2. Kunemarnka MaTepHajJbHOI TOUKHI

Paznoxenue JBUXKCHUA MaTCpHaHLHOﬁ TOYKH HA TpH HpHMOIII/IHCfIHbIX JBUKCHUA. Casa3u MEXKAY KUHEMATUYCCKUMU
XapaKTEPUCTUKAMU. I/ISY‘ICHI/IC PaBHOYCKOPEHHOI'O IBUKEHNA Ha JIMHEAHOM BO3QYHIHOM TPEKE € UBMEHCHWUEM HAITPABJICHUA
JBUKCHHA Ha O6paTHOC; I/I3y‘ICHI/IC ABYMEPHOI'O ABUKCHUS HAa BO3AYITHOM CTOJIE; KpHBOHHHCﬁHO@ ABUKCHUE ITPpU
BO3II€fICTBHH HCHTpaJ’[LHOﬁ CHUJIBI;

Tema 3. Kunematnka TBEpa0ro teja

Kunematuka BpalllCHUA: OHp@,[[eJIeHI/IH BEKTOPOB OECKOHEYHO MaJIoro yriia noBoporTa, yFJ'IOBOﬁ CKOPOCTHU U YTJIOBOT'O
YCKOpPEHUS; CBA3U MEKAY KUHEMATUYCCKUMU XAPAKTEPUCTUKAMU BpallICHUA AJId CTydasd paBHOYCKOPEHHOI'O BpallleHWA.
MGTO)]I/IKa H3MEPEHMA YIJIOB IIOBOPOTA YIJIOBOI'O YCKOPECHUS U yFJ'[OBOfI CKOpPOCTH HpOBCpKa KMHEMATHYECKMX COOTHOIIECHUN
OT BPEMCHU [JI1 BpAllaTCJIbHOTO IBUKEHU A

Tema 4. /IunamMuka MaTepuaIbHON TOYKH

M3mepeHne KOMIIOHEHT CUJI, apaJUIe/IbHbIX U MEePHEeHUKYJISIPHBIX HAKJIOHHOM 11ockocTy; Onpeaesnenue KoadguimeHTa
TpEeHHU IMOKOs Ha HAKJIOHHOM TUTOCKOCTH; TpeHre OKOos1, CKOJIbKeHusI, KadeHust; [I[poBepka mepBoro u BTOPOro 3aKOHOB
Helorona miis npsimosiuHeriHoro ap:keHust; Tpetuil 3akoH HbloToHa 1 3akOHBI yaapa ; KpuBosHeliHOe ABUKEHUE TIpU
BO3JIEHCTBUY LIEHTPATIbHOM CHITBl KprUBOMHEHOE IBUKEHHE IBYX YIIPYTO CBS3aHHBIX TEIT;

Tema 5. /Iunamuka TBEpaoro Teja

Cynepno3unus NOCTyNaTeNbHOIO U BpallaTeJIbHOTrO JBM:KeHUs TBepaoro Tena; [Ipeneccus rupockona; Hyramus rupockona;
MomeHT uHepuuu Tesl pa3auyHoil (popmel; ITposepka Teopems! Ll Telinepa; OnpeneneHrie MOMEHTa U TEH30pa UHEPLVN;
IIpoBepka ypaBHeHHs AMHAMUKH BpalllaTeJIbHOTO JIBIKEHNs Ha mpudope OdepOeka

Tema 6. 3aK0HbBI COXpaHeHHsI HMITYJIbCA, MEXaHHY€CKOH YHePrui, MOMEHTA HMIIYJIbCa

3AE
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Kunetnyeckas sHeprus tena, JBMKYILErocs paBHOYCKOPEHHO; YTIPYruil yaap B IBYX KOOpAUHATAX; DHEPrus U UMILYJIbC IPU
YIPYroM yaape; DHeprus U UMILyJIbC IIpU HEYIIPYroM yaape; PeakTBHOe ABMXKEHME: 3aKOH COXPAHEHUs UMITYJIbca U TPeTUi
3akoH HelotoHa; CoxpaHeHne MOMEHTa UMITyJIbca B Clly4yae YIpyroro yaapa npu spamieHuy; CoxpaHeHre MOMEHTa UMITyJIbca B
clly4yae HeyInpyroro yjaapa npy BpalleHuH;

Tema 7. Mexannueckne KoJeoaHus

Konebanus npyxkuHHOro MasitHuKa; OrpesiesieHne 3aBUCUMOCTH TIeprozia KoJieOaH!H Py KWHHOTO MasiTHUKA OT MacChl Ipy3a;
BrIHYyXIeHHBIE TADMOHMUYECKUE U XaOTHUYECKME KPYTHIIbHBIE KoJieOanusi; CBOOO/IHbIE KpyTHIIbHBIE KostebaHust; Pe3onaHc;
Cas13aHHble MasiTHUKY; Oripesienenne yCKOpeHusi CBOOOJHOTO MaJIeHus! ¢ IIOMOIIbI0 0O00pOTHOrO MasiTHUKa; OrnpeneneHre
YCKOpEHHs CBOOOTHOTO Ta/IeHHsI C TIOMOIIBI0O MaTEMAaTHYECKOro MasiTHUKA; i3MepeHne rpaBUTAllMOHHON TIOCTOSTHHOM C
MOMOIIBIO KPYTHIIBHBIX BecoB KaBenauia;

Tema 8. MexaHuka ynpyrux cpe/

Buael nechopmariuii. Mepsl nechopmaninil CxxaTrsi-pacTsKeHUs U CABUTa. YTIpyrue U Heynpyrue aecopmanyi. MeTopl
u3Mmepenust moayst IOura, moayns casura, koagdunmenrta [Tyaccona. Cssb Mmoayst FOHra u Mmonyist cipura. Teoperuueckue
orpanuuenus Ha koagpurment [lyaccona. VcenenoBaHue yrpyroro v IjiaCTUYHOTO PaclIMpeHHeM METAIUINYECKOM IPOBOJIOKU

Tema 9. BoaHBI B yNpyrux cpejaax

I'eHeparys KpyroBbIX U JIMHEHHBIX BOASAHBIX BOJH; [IpuHuun [oiireHca mpuMeHNTEIbHO K BOJSHBIM BOJIHAM;
PacnipoctpaneHre BOJIH Ha TIOBEPXHOCTH BOJIBI ITPU IBYX Pa3lIMUHBIX TITyOuHaX; [Ipesomienrie BOIH Ha MOBEPXHOCTH BOIbI;
S¢ddext Jorepa 1715 BOIH Ha MOBEPXHOCTU Bopbl; OTpaskeHHe BOJIH Ha MOBEPXHOCTU BOJbI OT IJIOCKOTO MPENATCTBUS;
OTpaxeHre BOJH Ha IOBEPXHOCTU BOJBI OT M30THYTHIX MPENATCTBUN; [IByTydyeBas HHTep(depeHIisa BOJIH Ha IOBEPXHOCTH
BOJIBI; [uppaKiys BoJIH Ha MOBEPXHOCTH BOJBI Ha KpaTHOM 1miesu; CTossure BOJIH Ha MOBEPXHOCTH BOJBI IIEpe]] OTPakaloIum
6apbepoM; Akyctiuueckue Ouenus; Pypbe-aHaams 3ByKoB; VzydueHne ObIcTpbiX TpaHcdopMalmii Pypbe: MoaenmpoBaHue
dypoe-ananuza u Pypbe-cuHTesa; OnpeneneHre 3aBUCUMOCTH YaCTOThI KOJIEOAHHI CTPYHBI OT €€ JIJIMHbI U HATSDKEHUST;
OnpepeneHue AIMHBI BOJIHBI CTOSYMX 3BYKOBBIX BOJIH; OIpeiesieHle CKOPOCTH 3ByKa B TBEpPABIX Tesax; U3yueHue acpdexra
Homnepa 1)1 yabTpa3ByKOBBIX BOJIH;

Tema 10. CBolicTBa ra3oB. MoJieKyJIIpHO - KHHETHYECKAsI TeOPHUs

N3zyyenne 6poyHOBCKOTO IBHXKeHUsT; VI3MepeHue BA3KOCTH rasa; OnpeeseHre KHHEMAaTHYECKUX XapaKTEePUCTUK MOJIEKYJT
raza; 3aBMCUMOCTb TEMIIEpATyphl Ta3a OT 00beMa NPH MOCTOSIHHOM AaBiieHnu (3akoH I'efi-Jlioccaka); 3aBUCMMOCTD JaBJICHHS
raza ot oobemMa IMpu MOCTOSIHHOM TeMneparype (3akoH Boiinsa-MaprorTa); 3aBUCUMOCTb TEMITEpaTyphl Ta3a OT JaBJIeHHs TPU
MIOCTOSIHHOM 00beMe (3akoH AMOHTOHA); OrpesiesieHne oKasaresist aquadbaThl pa3HbIX ra30B Pe30HAHCHBIM METOIOM;
Nzmepenue koadumenta [TyaccoHa 1 M30XOpHUYECKOl TEIJIOEMKOCTH Bo3ayxa; OlpesieieHne CKOPOCTH 3ByKa B razax ;
OrnpejesieHre 3aBUCUMOCTH CKOPOCTH 3ByKa B BO3/lyXe OT Temrnepatypsl; ccnenoBanme adgdexra JIxoyns-Tomcona aist
Pa3IMuHBIX ra30B; BogocTpyiiHbIi BaKyyMHBIH Hacoc;

Tema 11. IIpouecchl nepeHoca

OnpeneneHye TEIUIONPOBOJHOCTH CTPOUTESIbHBIX MaTEpPUAIOB METOJIOM eIMHUYHON IUTacTHHbL; OmpeaeneHue
TETIONPOBOIHOCTH CTPOUTEIIbHBIX MaTEPHAIOB C MOMOIIIBIO 3TAJIOHA C U3BECTHOM TEIUIONPOBOJHOCTHIO; Ocnadnenue
(pykTyarmii TeMnepartypsl ¢ UCHIOJIb30BaHUEM MHOT'OCTIOMHBIX CTeHOK; Onpe/esieHre BA3KOCTH KUIKOCTH MeToioM CToKca;
HccnenoBanue 3aBUCUMOCTH BSBKOCTH JKUAKOCTH OT TeMIIepaTyphl M KOHLIEHTpauu; ViaMepeHne 3aBUCUMOCTH BSI3BKOCTH
pacTBopa caxapa OT KOHLIEHTPALUH;

Tema 12. TenioBble MaINHbL. 3aKOHBI TEPMOJMHAMUKH

[IpeBpaiieHne MexaHUUYEeCKOI Hepruu B TeroTy IIpeBpaliieHie 31eKTpUYecKoi SHEPruy B TeIUoTy PpUKIIMOHHbIE TIOTEPU B
JBUTraTesie Ha HarpeToM Bo3ayxe (TeruioBble u3mepenust) Onpenenenue 3(pheKTUBHOCTH JBUTraTellsl Ha HAarpeToM BO3IyXe Kak
TerioBoro jasuratens Onpenenenue 3(pheKTUBHOCTH ABUIaTellsl Ha HArpeToM BO3/yXe KaK XOJOAWIbHUKA pV AuarpaMmma
JBUTaTes Ha HarpeToM Bosayxe OrnpesesieHue 3aBUCUMOCTH 3(p(heKTUBHOCTH TEIJIOBOIO HACOCA OT Pa3HOCTU TeMIepaTyp
N3yueHne (pyHKIUH paclIMpUTEIbHOrO KJlaraHa TeIIOBOro Hacoca AHAIU3 IIMKJIMYECKHUX MPOLIECCOB B TEIUIOBOM Hacoce C
MOMOILBI0 JuarpaMmmMbl Mo

Tema 13. CBolicTBa KOH/IEHCHPOBAHHOTO COCTOsIHHsA. Pa30BbIe MEPeEX0 bl

V3mepeHue oBEpXHOCTHOTO HATSKEHUSI METOAOM OTphIBa; OnpeaeieHre KoadduipenTa 00beMHOrO paciiipeHus
xKuaKocTei; MccnenoBaHue 3aBUCHMOCTH JIMHEHHOTO pacIIMpeHHs TBEPIBIX Tel OT Temrepatypsl; OnpeneneHue yaeabHol
TEIUIOEMKOCTH TBepABIX Tesl; OnpeneseHue yieabHO! TerIoThl napooOpa3oBaHus Bogbl; OnpeseneHue yaeabHON TeIIOThI
uiaBieHus Jbaa; HabmoaeHue ¢a3oBoro nepexoia )uIKOCTb-ra3 B KPUTHYECKOW TOUKe; 3auch KPUBOH yIPYrOCTU BOJISIHOTO
napa - [lapnenue 1o 1 6apa; [ToBbliieHre TOUKU KUNIeHUs BoJbl; [IoHMKeHHe TOUKHM 3aMep3aHust Bojbl; VccnenoBaHue
3aBHCHMOCTH JIaBJIEHUs1 HACBILIIEHHOTO Mapa BOABI OT Temrneparypsl; HaGmoaenue Tpolinoli Touku aszora; Vccnenopanue
(pazoBeIx mepexonoB merogom ITA

Tema 14. I1ocTOAHHBII 3JIeKTPUYECKHN TOK. DJIeKTPpHYeCKHe H3MeP eHHsI

ITpoBepka 3axoHa OMa 1 U3MEpeHNe yIeIbHOro COnpoTHBIeHus; OnpeeseHre BHyTPEHHETo CONPOTUBIIEHHs OaTaperKy;
[IpaBuna Kupxroda kak cneacTeue TepMOIMHAMUYECKOTO paBHOBeCHsT; [lenTens HanpsoKeHus ; AMIIepMeTp Kak OMHYECKoe
COTPOTHUBJICHUE B IIeNH; BOIbTMETp Kak OMUYECKOE CONPOTUBJIEHHE B 1IeTH; ICTOUHMKY TOKA M UCTOYHUKH HAIPSKEHUS

Tema 15. DiekTpocTaTnka
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MCCJ’[C}IOB&HI/IG 9KBHUIIOTCHIMAJIbHBIX HOBerHOCTeﬁ B SHCKTPOHHTI/I‘JCCKOﬁ BAaHHE; HpOBepKa 3aKOHa KyJ'IOHa; I/IBMCPCHI/IG
HaHpH)KéHHOCTI/I QJICKTPUIECKOT'O MOJIA BHYTPU IJIOCKOI'O KOHACHCATOPA; OHPC)_ICJ'ICHI/IC BEJIMYUHDBI 2JIEMEHTAPHOT'O
DJICKTPUYECKOI'O 3apsa Mo METOANKE MI/IJ'IJ'II/IKeHa; I/IBMepeHI/IC CUJIBI BSaHMOHeﬁCTBHH MEXKAY 3apAKEHHBIMU TCJIAMMU;

Tema 16. MaraurocraTuka

I/I3MepeHHe WHAYKIUA MAarHUTHOI'O NTOJIA KaTYIIKW MHAYKTUBHOCTU 6e3 CEpACYHUKA; I/I3y‘-IGHI/Ie CHJIBI B3aHMOHeﬁCTBHH
MPOBOJHUKOB C TOKOM; I/I3MepeHI/Ie CHJIBI, HCﬁCTByIOIHCﬁ Ha MPOBOJHUK C TOKOM B OJHOPOJHOM MAarHAUTHOM I10JI€
QJICKTPOMArH1Ta, I/I3MepeHHe CHUJIBI, )JeﬁCTBonmeﬁ Ha IMPOBOJAHUK C TOKOM B OJHOPOJAHOM MAarHMTHOM IIOJIE COJICHOUA;
OHPCHCHCHI/IC YAEJBbHOTO 3apsia JIEKTPOHA;

Tema 17. DieKTpOMarHuTHas HHIYKINS

I'eneparms DC UHAYKIMY B TPOBOASAILEH KATYIIKe C TOMOILBIO MOCTOSIHHOrO Maruuta; Mamepenue SJ1C nHIyKLIUH B
KaTyIlKe, TOMELIEHHO! B U3MeHslIeecss MarHuTHoe none; M3mepenue DC nHAYKINY B IPOBOAAILEH paMKe, IBUKYIIEHCS B
MarHuTHOM noJie; Mi3MepeHue MHAYKIMYA MarHUTHOTO OISt 3eMJIM METOJIOM BpallalolIeicsl MHAYKIIMOHHON KaTyIIKY;

Tema 18. Ilenu nepemMeHHOT0 TOKA

3apsaka u pa3psaka KOHAeHcaTopa Ipy BKJIIOYEHNH U BHIKJIIOUEHUH MTOCTOSHHOro ToKa; OnpeneneHne eMKOCTHOTO
COIIPOTHUBIIEHHS KOH/IEHCATOPA B LIENH MEpEMEHHOro Toka; IlepexoaHsle mporecchl B KaTylIKe MHAYKTUBHOCTH IIPU BKJITIOYEHUN
Y BBIKJIIOUEHUH [TOCTOSIHHOTO ToKa; OnpeesieHre UHAYKTUBHOTO COMPOTUBIIEHHU KaTyIIKH UHAYKTUBHOCTY B LIEIH
nepeMeHHoro Toka; OnpeeseHre UMIeJaHca B LEMIX ¢ KOHJEHCaTopaMy M OMUYECKMMH CONpOTHBIeHUAMM; OnpeeneHre
UMIIE[aHCca B LIEMAX ¢ KaTylIKaMi MHIYKTUBHOCTH M OMUUYECKMMU CONPOTUBIeHUAMH; OnpeeieHre UMIeAaHca B LIeAX ¢
KOHZIEHCATOpaMH U KaTyIlIKaMu MHAYKTUBHOCTH; [IpeoOpa3oBaHue ToKa U HanpsikeHus B TpaHcdopmarope; [IpeodpazoBanue
HarnpsikeHHs B TpaHcopMaTope MOA Harpy3Koi;

Tema 19. HemnHeliHbIe 3J1eMEHTHI JIEKTPHYECKUX Henel

I/I3y‘{CHI/IC BOJ'[LT—aMl'ICpHOﬁ XApPaKTEPUCTUKHN BaAKYYMHOI'O JUOa; I/I3yqe}me BOJILT—aMHCpHOﬁ XApPaKTEPUCTUKH JIAMITbI
HaKaJIMBAHUA; WUccnegosanue BOJIbT-aMIIEPHBIX XapaKTEPUCTHUK MOJTYITPOBOJHUKOBBIX TUOOOB; Uccnegosanue BOJIbT-aMITIE€PHBIX
XapaKTEPUCTUK 6I/IHOJ'IHpHOFO TpaH3UCTOpPA; UccnenoBanue BOJIbT-aMIIEPHBIX XapaKTEPUCTHUK IOJIEBOTI'O TPAH3UCTOPA;

Tema 20. DieKTpOMarHuTHbIe CBOHCTBA BElECTB

Onpenenenue nocrosiunont Papanest; ekt 3eedeka. Onpenenenue Tepmo-IIC kak (yHKIMU pa3HOCTU TEMIIEPaTyp;
Pasnenenue npoBoAIIMX BEIIECTB HA IPOBOAHUKY U TIOJTy TPOBOAHUKY. VI3MepeHue TeMnepaTypHOil 3aBUCMOCTH
CONPOTHUBJICHUsI METAJUIOB; VI3MepeHue TemnepaTypHOi 3aBUCUMOCTH CONIPOTHUBIIEHHSI TOTYTPOBOJHUKOB; M3yueHue
IMpO1ECCOB HAMAarHM4nBaHUA,

Tema 21. DJieKTPpOMArHUTHbIE KOJ€0AHHS U BOJHBI
KonebarenbHblid KOHTYp. Y paBHEHUE OCIMILIATOPA 1S KOJeGaTeIbHOrO KOHTYpA.

CBO60,HH])IC IJIEKTPOMATrHUTHBIC KOII€6aHI/IH; HO,H,HCP)KEIHI/IC IJIEKTPOMATrHUTHBIX KOJIeOaHHI NnoCcpeaACTBOM MHAYKTUBHOI'O
TPEXTOYCYHOI'O COEANHEHUS METOJOM XapTIII/I I/I3yquHe PacCpoCTpaHCHU A JIEKTPOMATHUTHBIX BOJIH AELIUMETPOBOT'O
Jquaria3oHa B IIByXHpOBOHHOﬁ JIMHUH;

Tema 22. 'eomeTpuueckas onTuKa

Msyyenue xona jiyueil u onpeneneHue (GOKyCHOrO pacCTOsSIHUSI TOHKOM JIMH3bL; M3yueHue xoa jtydeil B IpsIMOYTOJIbHOM
ripusMe; M3yueHune xona jiydelt B BHITYKJIO-BOTHYTOM c()epruiecKoM 3epKajie; 3yueHue xofa jiydeil B IJIOCKONapaie bHO’
TUIACTHHKE U ONpeJesIeHNe IoKa3aTes peoMieHus crekna; OnpeneneHne JMHEHHbIX pa3MepoB | IUIOIa e OOBEKTOB C
MOMOLIBI0 MUKpOcKona; OnpeneneHue koad@uiuenTa NpeJoMIeHNs CTEKJIAHHON M1acTUHKY; Vi3MepeHne noka3aresnei
TIpEJIOMJICHHSI PACTBOPOB IJIMIIEPHHA U OTIPE/Ie/ieHre HEN3BECTHOM KOHIeHTpayy; Onpenesnenue f coduparolneil JIMH3HI;
Onpenenenue f cobuparonmx uH3 MetogoM Beccenst; Onpenenenue f coduparoiei TMH3bI ABTOKOJUTMMAIIMOHHBIM METO/IOM;
Onpenenenne f paccenBatoeit a3k Onpenenenue f codupalolei 1 paccerBaloIIei JIMH3 ¢ TOMOIIIBIO MapaJLIEIbHBIX
ITy4yKoB cBeTa; OnpeaeneHue Noa0KEeHUI IIAaBHBIX ONTUYECKUX IJIOCKOCTEN U (POKYCOB ONTUYECKON CUCTEMBI, COCTOSILEH U3
JBYX JIMH3;

Tema 23. PacnipocTpaHeHue cBeTa B M30TPONHBIX cpeaax. /lucnepcust cBera

OrnpejeseHne MpeToMIISIONIEro yrila Npu3Mel; OnpeiesieHre ToKa3arelis peoMIIeHHs U JUCIIePCHH MaTepralla pU3MBbl;
OnpejeseHne rokasaTessi MpesloMIeHNsT KuaKocTH; OnpenesneHne rnokasaresel MpeJoMIeHNsT BOAB M aKPUJIOBOTO CTEKJIA C
TIOMOIIIBIO JIa3epHOT0 JaibHOMepa; OnpeesieHne mokasaress MpeIoMIeHus Npu3Mbl; MneHTudMKanums pacTBOpoB 110
crieKkTpam norsomieHust; [Iposepka 3akona Byrepa-Jlambepra-bepa; OmnpesiesieHne HeN3BECTHON KOHIIEHTPALIMM PacTBOpa;
Perucrpanus criektpa m3nydenust CosHia M otTHeceHue (ppayHroepoBbIX JIMHAN K XUMUYECKUM 31eMeHTaM; CorocTapiieHne
criektpa CoJHIIa cO ceKTpoM u3inydeHus Na;

Tema 24. N31yueHue cBeTa

doromerprUeckre XapaKTepUCTUKY CBETA: CHJIa CBETa, SIPKOCTh, CBETUMOCTb, OCBEIEHHOCTD . TOYeUHbIH 1 1aMOepTOB
HCTOYHUKH. CBETOBBIE U SHEPreTHUECKHE eIUHULBI (POTOMETPUUECKHUX BETUYMH V3ydyeHne 3aBUCUMOCTH OCBEILIEHHOCTH OT
paccrostHusI 10 ucToyHMKa; COOpKa YCTAHOBKY U MOJyYeHHE 3aBUCUMOCTH MOIITHOCTH, N3JTy4aeMOH TeJIOM, OT €ro
TeMIIEPaTyphl;

Tema 25. OTpakeHne U MpeJOMJIEHHE CBETA HA TPaHUIE IBYX THIJEKTPUKOB

SAEKTPOHHBH
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C60p1<a " IOCTUPOBKaA OIITUYECKOU CXEMBI U1 U3YyYCHUSA 3aBUCUMOCTHU KO3(1)(1)I/ILII/ICHTa OTpa)XEHUA OT yIJia NaICHUA 1
NOJIApU3aly MaJAaomero N3J1yy4eHud; I/ICCJ’[CI{OBEIHI/IC 3aBUCUMOCTH KOSCl)(l)I/IL[I/ICHTa OTPpa’)XE€HUA OT yIJla NaICHUA 1
NOJIApU3aly MaJaouiero CBeTa; OnpeaeHeHI/Ie NoKaszareJid MpeJIoMJICHUS TIJIACTUHKU, OHpeHeJ’[eHI/IC CTCIICHU MOJIApU3alln
€CTECTBEHHOI'O CBETA, OTPAKEHHOI'O OT CTEKJITHHOM IJIAaCTUHKH

Tema 26. Iutepcepennus cBera

OrnpeniesieHNe pacCTOSIHUS MEK1y KOTe€pEHTHBIMU UCTOUHUKaMU; OnipeiesieHre ITMHBI BOJHBI JIJA3€PHOTO U3JTyUeHHUST;
IOctupoBka ontudeckoi cxemsl ?3epkaiio Jinoina? n HabmoneHne nHTEphEepeHIMOHHON KapTuHbl; COOpKa YCTaHOBKH /TSI
HabmoeHust koyel] HpiotoHa B cxemax ?Ha mpocBeT? u ?otpaxkenue? Hadmonenue koserr HeiotoHa B 6e10M 1
MOHOXpoMatuieckoM cBere; OnpezesieHre paauyca KpUBU3HbI JTUH3bI B ycTpoiicTBe ?Kosbiia Helorona? OnpenenieHue 1JIMHbI
BOJIHBI U3JTyYEHIS HATPUEeBOil JlaMithl; COOpKa U IOCTUPOBKA YCTAaHOBKY TSl HAOOIeHUsI MHTepgepeHIn c(DepruecKuX BOJIH;
Hab6monenve n3MeHeHH HHTep(EPEHIIMOHHON KAPTUHBI TIPU U3MEHEHUH TEMITEPATyPhl BO3/IyXa M PACCTOSTHUS MEXKIY
KOrepeHTHBIMU UCTOUYHUKaMu; OripesiesieHne ITMHbI BOJIHBI U3/1yueHus Jlazepa; OrnpeeieHue ClieKTPaJbHbIX XapaKTePUCTUK
UHTepQEePEeHIIMOHHBIX CBETO(MUILTPOB (HOPMAJIbHOE MaJeHue); AHAINU3 3aBUCUMOCTEN MHTEP(EPEHITUOHHBIX CBETO(DUILTPOB
OT yrIJia MaJeHusl.

Tema 27. Iudppakuus cBeTa

CoOopka ycTaHOBKY [yIsl HAOMoAeHUs qudpakIvy Ha ey AHann3 TUpaKMOHHON KAPTHUHBI C TIOMOUIBIO CUCTEMBI
VideoCom OrmpezesnieHue 3aBUCUMOCTH PacCTOSIHUS [0 N-0ro MUHUMYMa OT ero nopsjaka OnpeseneHye MUpUHbI eNU 110
JudpakumoHHoi KapTrHe CO0pKa 1 I0CTUPOBKA YCTAHOBKY 151 HAOIOAeH!s U paKkiuy Ha TIEPUOJUIECKIX CTPYKTYpax.
Hab6monenue nudpakiiMOHHBIX KapTUH OT OIHOMEPHBIX PEIETOK C Pa3IMYHBIM NieprogoM OnpeesieHue JUIMHbI BOJIHbI
u3nydenus jazepa Onpenenenue nepuoaa JudpakiioHHol perrerku OrnpeaeneHre JUana3oHoB YIJIoB AM(pPaKLUM B CHEKTpax
pa3IMuHbIX nopsiakoB OnpereneHue UIMH BOJIH HabmogaemMoro u3nydeHus OnpeneneHye yrioBod JUCTIEPCHH U
pasperaiiei cnocoOHOCTH AU PaKIIMOHHON pelieTk BusyaibHoe HaOmoaeHne (oKyCupoBKY cBeTOBOM BOJIHBI D3I1.
Onpenenenue paguycoB 30H Openeist @311 Perucrpanus criekTpa U3iy4eHust HEOHA P pa3iiMyHbIX noyioxenusx O3I1.

Tema 28. PacnipocTpaneHne cBeTa B aHH30TPOIHbBIX CpeJgax

V3yyeHue 3aBUCUMOCTY MHTEHCHBHOCTH CBETa OT yIJla Mex [y Hospusatopamy; IIpoBepka 3akona Mamoca; Onpenenenue
TJIaBHBIX HAIIPaBJIEHWI KPUCTAUINYECKOH TutacTHKY [omydyenre u rcciieJoBaH|e MOJISIPU30BaHHOTO CBETA C IOMOIIBIO
KPUCTAJUINYECKON TUIacTUHKU A/4; [TosydeHue 1 ncciaesoBaHye MoJIIPU30BaHHOIO CBETa C MOMOIIBIO TUIACTUHKU 7A/27;
Hab6moneHue 1 n3aMepeHue 3aBUCUMOCTH yIJjla BPAILEH!s INIOCKOCTHU Nogpu3anuu ot A; OnpenesieHue yAeIbHOMH OCTOSIHHON
BpallleHUs1 pacTBOpa caxapa; MccienoBanue 3aBUCUMOCTY IOCTOSIHHOM BpallleHus pacTBopa caxapa ot A; [IpoBepka 3akoHa
Buo; KammbpoBka MarauTHOro 1oJist; MccnenoBanue 3aBUCMMOCTH yTila TOBOPOTA IIOCKOCTH TIOJISIPU3AIMK OT BEJNYMHBI
MHIYKIMM MarHUTHOTO TIOJIS;

Tema 29. CnieKTpbl aTOMOB

Onpepenenve A BosH Ha, Hb, Hg no BogopoaasiM tuHusM cepunt banbsmepa; FOcTupoBka ONTHYECKUX CIIEKTPOMETPOB.
Habmonenue paciernieHust baibMepoBCKoi cepur JIMHUI CrieKTpa AedTepusi (M30TOMHOE paciuervieHue); Buzyanuzanus
CMEKTPAJIbHBIX JIMHUI MHEPTHBIX a30B U NapoB MeTaIoB ; KolmyecTBeHHOe n3ydyeHre CrieKTpa MOrJIOUIeHUs HaTpus;

Tema 30. ®yngaMmeHTAIbHbIE IKCIIEPUMEHTHI AaTOMHOM (PU3UKHU

Onpepenenue nocrossHHOM Inanka ¢ ucnonp3oBaHueM UHTEpQepeHIMOHHbBIX (IIbTpoB; OnblT Ppanka-I'epua ¢ pryThio; OnbIT
dpanka-I'epua c Heonom; HabmoneHune HopmanbHOro 3(hdekra 3eemana B MONEPEUHON U MPOOJILHOR KOH(MUTYpaIMK -
CIIEKTPOCKOITHUS C UCTIOJIb30BaHKueM 3tayiona ®adpu-Ilepo ; 3MepeHne 3aBUCUMOCTH PACIIETIICHUS] KPACHOM JIMHUM KaJMUsI OT
BEJIMYMHBI MATHUTHOT'O ITOJISI - CIIEKTPOCKOIIHUS C UCTIOIb30BaHueM 3tasiona Padpu-Ilepo;

Tema 31. ®yHagaMeHTAJbHbIE SKCIIEPUMEHTHI s1IePHON (PU3UKH

CraTtucTuyeckue OTKJIOHEHHUs MTPY U3MEepeHrH ckopocTeit cueta; KonndyectsenHoe nsydenue a¢ppexra Komnrona B
ramMa-auanasone; Paccesinue Pesepdopaa: namepenue 3aBUCMMOCTH CKOPOCTH paccesiHUs OT YIJla U aTOMHOI'O HOMEpa;
SKcnepuMeHTaIbHbIE TOATBEPK/ICHHUS KalleIbHOW 000J0YeYHON 1 KOJJIEKTUBHOW MoJesIelt siapa. DKCIepuMeHTaIbHbIe
MOATBEPKICHUsI KBAPKOBOH CTPYKTYpPhI HYKJIOHOB

Tema 32. Ocaaéienue ajabda-, 6eTa- 1 raMMa-u3JydeHus BeleCcTBOM

OcabneHrie U3yueHus B BelllecTBe; PaccesiHue pauonsiydeHust pa3Hbix BUI0B; [IpoBepka 3aBUCUMOCTH OCIa0IeHUs
6eTa-u3NyueHus OT paccTosiHust; [loriolieHre raMmma-u3nydeHus BeeCTBOM; XapaKTepPUCTUKU CPeJibl, ONpeeIsionpe
3(ppeKTUBHOCTD MOTIIONIEHHUs ab(a, OeTa M raMMa-KBaHTOB M MX U3MEpPEHUe. BUJIbI 3a1IUThl OT paJMoN3IyYeHUi

Tema 33. Anba-cnekTpockonus

Aubha-CrIeKTPOCKOITHS paJJMOAKTUBHBIX 00pa3IioB; Y CTpOHCTBO criekTpoMeTpa OnpejiesieHue MoTepyu SHEPrun
anba-m3nydeHus B Bozayxe; OmpeaeneHue NoTepu SHEPrun anbda-u3IydeHrs B aAlIOMUHAM U 30i10Te; OnpesieneHne Bo3pacrta
C UCIIOJIb30BaHUEM 00pasiia paausi-226; 3anuch XapakTepUCTUKU cueTHOW TpyOkH [ eiirepa-Miosiepa ¢ TOpIEBbIM OKOIIIKOM;

Tema 34. Bera-cnekTpockonust

Perucrparus 6eta-u3aydeHns ¢ IIOMOIIBI0 CIIMHTHUISIIMOHHOTO cyeTurka; CriekTpomeTp OeTa-u3nydeHust; Oxe-31eKTPOHBbL.
Osxe cniektpomeTp. CKaHUPOBAHWE CBOKMCTB MPUIMTOBEPXHOCTHBIX CJIOEB TBEPIBIX TENT METOIOM OKe-CITIEKTPOCKOIHH.
Beta-panoakTHBHbBIE MaTepUasibl, HOPMATHBBI UX UCIONb30BaHNsT CHHXPOHHOCTD M g-g YIJIOBast KOPPEJISIIHS PH
GeTa-pacnaje;

Tema 35. 'amma-cnieKTp o cKONust
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O6Hapy>1<eHHe raMmmMma-um3Jiy4eHusd ¢ NOMOIIbI0O CYETYUKA Feﬁrepa; 06Hapy>1<eHHe ramma-umsJjiy4€Hu: ¢ NOMOIIbIO
CHMHTUIIAIIMOHHOI'O CUETUUKA,; 9(1)(1)6KTI/IBHOCTI) cuéra FaMMa-J’[y‘-ICfI HpI/IHI_[I/Il'[ pa60T1>1 ramma- CrieKTpoMeTpa; 3anmch u
KaJ'[I/I6pOBKa raMmma-CreKTpa; HOFJ’IOH.[CHI/IC ramma-usJIyu4e€Hu; 06Hapy>1<eHHe 1 OLI€HKA aKTUBHOCTH PAJUOAKTUBHBIX 06pa3u013;

5. IIepeyeHb y4eOHO-METOUIECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThHI 00yJalOmMXCs M0
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJHSIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeAcTBeHHOro yuacTtust. CamocrosiTenbHas paboTa MojipasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSITHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesIbHas paboTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUINHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBaNBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSTEIbHOM pabOThl 00YYaIOIIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aHKs1, HATIPABJIEHHBIE Ha 3aKPeTUIeHNe 3HAHWI U OTPaOOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUINHE.

OpraHu3aiys CaMOCTOSITETIHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BATEILHBIMK PECYpPCaMU, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciero odpaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmu Nel4-55-996un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALUN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX yY4eOHBIX 3aBe/ICHUI "

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCKmii)
(penepasbHbIil yHUBEpCUTET"

[paBua BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii ([TpuBomkckuit) dpenepaibHblil yHUBepcUTeT"

JlokanbHele HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa
WurtepHeT-nopran odpaszoBaTeibHbiX pecypcoB KOV - http://www.kfu-elearning.ru/
DnekTpoHHas OnoMoTeka u3narensctea "Jlanp" - https://e.lanbook.com/books

ek TpoHHBIA yueOHuK 1o pusnke NP KDYV - https://yadi.sk/d/9POD8uCU;jR3k6

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

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE SHHHHfI, yM€HHf7I 1 HaBBIKOB. CDOH)] OLICHOYHBIX CPEACTB BKIIOYACT OLECHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMC)KyTO‘-IHOfI aTTeCTalluu.

B ¢onIe 011eHOYHBIX CPENICTB COAEPKUTCS ceayomas HHPpOpMaIus:

- COOTBETCTBHE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUYeHHs TI0 TUCIUTUTIHE (MOYIIIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITU;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU 0 JUCHUILIMHE (MOIYJIIO);

- OMHCAaHUE MOPsIAKA IPUMEHEHHS U IIPOLIEAYPHI OLIEHIUBAHUS IS KKIOTO OLICHOYHOT'O CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXIOTO OLIEHOYHOI'O CPE/ICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEJCTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIC K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoHJI OLIEHOUHBIX CpE€ACTB O AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpaMmme qUCHUITIAHBI (MO)lyJ'IIO).

7. IlepeyeHnb UTEPATYPHL, HEOOXOUMON JIJIsI OCBOEHHUSI U CIUILIUHBI (MO 1yJIsl)

OcBoeHe QUCLUIUTMHBI (MOYJIs1) TIpeIoaracT u3y4eHrue OCHOBHOM U JOMOTHUTEIBHON y4eOHOM tuTepaTypsl. JIuteparypa
MOXET OBITh JOCTYITHA 0OYYalOIMMCS B OTHOM M3 ABYX BapUaHTOB (JTMOO B 00OMX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’Ia,ZlaTCHHMI/I;

- B evatHoM Buzie - B Hayunoit 6u6imoteke M. H.M. Jlo6aueBckoro. O0yvaromuecst HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe TI0 YATATEIbCKUM OMJIeTaM B COOTBETCTBHH C MPABHJIAMU IOJIb30BaHus HaydHoi OMOIMOTEKON.

3AE
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

Buneonexuuu no ¢usuke or MUT - http://ocw.mit.edu/courses/physics/

Kounekimst i poBbix 00pazoBaTesbHbIX pecypcoB - http://school-collection.edu.ru/

IMakeT nmpukagabix nporpamm ¢pupMmsel Lleybold Didaktik - http://www.leybold-shop.com/

DenepanbHslil optan - http://www.edu.ru/db/portal/sites/res_page.htm

@durmmvan A.U., CkeoprioB A.W., lamuaoB P.B. ®usndeckue sKCeprMEHTHI, MyJIbTUMEIHIHOE YaeOHoe iocodue. M: NMG,
2008, DVD-auck - https://yadi.sk/d/tPKxrVruYT8Hr

9. MeToandecKne yKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUILIAHBI (MOTyJIsT)

TenbHas paboTa

Bujg paéor MeToanueckue peKOMeHaliu
nadoparopHbie | TpedyeTcs IPOBOAUTD IKCIIEPUMEHTHI M UX 00PaOOTKY CTPOro B COOTBETCTBHU C METOTUYECKUMU
padoThI peKoMeHIanusMu K padotam. HactosiTenbHO peKOMeH 1yeTcsl IOJIb30BaThCs IPH MOCTAHOBKE SKCIIEPUMEHTOB,
00paboTKe JaHHBIX U O(POPMIICHUH OTYETOB COOCTBEHHBIM KOMITBIOTEpOM (HOYyTOYKOM). Crienuain3npoBaHHOE
nporpammHoe obecrieueHre LD (cM IyHKT ) JIMIIEH3UPOBAHO /IS CTYIeHTOB KDY .
CaMoCTOSI- Lenb caMOCTOSITENILHOW PabOTHI - TIOArOTOBKA K OOCYKICHHUIO Pe3yJIbTATOB IKCIIEPUMEHTOB C MperojiaBaTesieM B

XO0Jle MPaKTUIECKHX 3aHATHH. [Ipr MOAroToBKE OTYETOB, KPOME CBEJEHHI O BBIOJIHEHHOM SKCIIEPUMEHTE
TpedyeTcsi CaMOCTOSATEIFHO IPOPad0oTaTh COOTBETCTBYIOLIMI TEOPETUYECKUIA MAaTepHa, AJIs TOTO, YTOOBI JIydIlie
TIOHSITh OCOOEHHOCTH KCIIEPUMEHTA U ero MecTO B 00IIel CTPyKType 3HaHUH. CaMOCTOATEBHYIO IPOPAOOTKY
TEOPETUYECKOro MaTepuasia Clie/lyeT HAUMHATD ¢ 'DiekTpoHHOro yueOHuka D KDY'. Vrnydiénnoe
MIPOHUKHOBEHHE B TEMY JIOCTUTAETCs IyTEM JOMOJHUTEIBHOTO UCIIOIb30BAHU S KHUT U3 Habopa 'OCHOBHAs
Jureparypa’.

3a4eT C OLEHKOM

[pu noAroToBke K 3a4€Ty TpeOyeTcs: CUCTEMAaTU3MPOBATh 3HAHUS, [TOJTyYSHHbIE ITPY BHIIOJIHEHUH JIA0OPATOPHBIX
padoT M MOAroTOBKE OTYETOB O HUX. [IJ1s1 3TOro 0OBEANHNUTE OTUETHI [0 TEMaM, BbIJIEJIsIsl B HUX OOIIMe U
OTJIMYAIOLIMECs MOMEHTHI, KacaloIllMecs UCTIONb3YEMbIX ONpeesieHn , (PU3UUECKUX 3aKOHOB, HeH SKCIIePUEHTOB
Y MHCTPYMEHTAJILHOW Oa3bl.

10. ITepeyens nH(OPMAMOHHBIX TEXHOJIOTHI, HCHOJb3YeMBbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
N0 JUCIMILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIIPABOYHBIX
cacreM (IpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOIb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 TUCHUIUTIHE
(MOZyJTI0), BKITIOYAS MTepedeHb MPOrpaMMHOr0 0OecieUeH!s 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, ITPEe/ICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTDIMHBL (MOIYJIS).

11. Onucanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOIYJII0)

MaTepI/IaHI)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaTCHBHOFO nmponecca 1no AMCuuIinHe (MOIly)'[lO) BKJIIOYAET B ce0s cieaymomue

KOMIIOHCHTHI:

[NomermeHust 1J1s1 CaMOCTOSITEIbHOM paboThl 00YYaIOIIMXCs, YKOMILIEKTOBAaHHBIE CTIEIIMATM3UPOBAHHON MeOEJIbIo (CTOJIBI 1
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAIKIIIOUeHus1 K ceTr "MHTepHeT" u obecrieyeHreM JocTyra
B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

VuebHsie ayIuTOpun IJIsd KOHTaKTHOM pa6OTI>I C IpenogaBareyieM, YKOMIUIEKTOBAHHbBIC CHCHPIaIIPBPIpOBaHHOﬁ MeOeIbio (CTOIII)I

U CTYJIbS1).

KomrbioTep 1 IpUHTEp AJIs pacievyaTKy pa3JaTouyHbIX MaTepUasoB.

MyabTumMeauiiHas ayAUTOPUSL.
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KommnbloTepHblii Kitacc.
Crenpanu3upoBaHHasi 1abopaTopHsl.
Crenuanu3upoBaHHas J1abopaTopusl.

12. CpencrBa aganramuy npenoaaBaHusl JHCIHIUIMHBI K MOTPEeOHOCTIM 00yUJaomuxcs HHBAJINI0B ¥ JIHIL ¢
OrpaHHYeHHBIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOZlI/IMOCTI/I B O6pa3OBaTeHLHOM mpouecce MpUMEHAIOTCA CIICAYIOIME METOIbl U TEXHOJIOIMH, 06ﬂ€F‘{aIOH_II/IC
BOCITPUATHE I/IHCl)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYEHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIsl €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(opmbl, yIOOHBIE /1S PA3IMYHBIX MTOJIb30BATENCH;

- CO3/]aHKe KOHTEHTa, KOTOPBI MOXHO MPECTaBUTh B Pa3IMYHBIX BUAX Oe3 MOTepH JAAHHBIX WU CTPYKTYPHI, PEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIpaBJIeHHS
KOHTEHTOM C KJIAaBUATYPBI;

- CO3/IaHMe BO3MOKHOCTEH ISl 00YYAaIOIIMXCsl BOCHPHHUMATD OJIHY ¥ Ty ke MH(MOPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpHMep,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJTyXa MOJTy4Yaad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIEYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYaJIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUI UL Tiepeiaviun I/IH(I)OpMaHI/II/I, OpraHu3alvu pa3janvHbIX (bOpM
HHTepaKTI/IBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10mer0051 C IpernogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOT'YT OBITH
HCIOJIb30BAaHbI JId NPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJXHOCTBIO BSaHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
O6y‘ICHI/IH, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHECHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JIUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH Il OpraHu3alyy opM TEKYIIEro U MpoMeKyTOUYHOro
KOHTpOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘laIOHII/IMCH HWHBAJIMAOM WJIA JIMLIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMC)KyTO‘-IHOﬁ aTTeCTAalluU 110 OTHOIICHUIO K YCTaHOBHGHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CAAYN:

- MIPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, POBOAMMOrO B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- MPOIOJIKUTETBHOCTHY TIOATOTOBKYU 00YYAIOIIErocst K OTBETY Ha 3auéTe WM 9K3aMeHe, IIPOBOJIMMOM B YCTHOM (hopMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIIEHUS 00Yy4aloLIerocst Ipy 3aliyTe KypcoBoi paboThl - He OoJiee yeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBeTcTBuu ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 1aHoM 1o crienmanbaoctu: 03.05.01
"ActpoHomus" ¥ crienaIn3aun " AcTpousrKa 1 KOCMOJIOTHUS .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.13.05 O6uuti chuzuueckuti npakmuxym

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CrenmaiibHocTh: 03.05.01 - AcTpoHOMUS

Criermanuzans:_AcTpodu3nKa U KOCMOJIOTUs
Kpanudukanus BeinyckHuka:_ AcrpoHoM. [penonaBatenb
dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepaTtypa:
I. cemectp

1.1. CuByxuH, [. B. O6mmii kypc ¢pusmku: yueGHoe mocodue: B 5 tomax / 1. B. CuByxuH. - 6-¢ u3j., crepeor. - Mocksa:
OU3MATIIUT, 2020 - Tom 1: Mexanuka - 2020. - 560 c. - ISBN 978-5-9221-1512-4. - Tekct: 3neKTpoHHSIH // JIaHb:
3NIEeKTPOHHO-OMbIoTeyHas cucrema. - URL: https://e.lanbook.com/book/185713 (nara o6pamenus: 11.09.2023). - Pexum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

1.2 Xaiikun, C. D. ®dusndeckre 0OCHOBB MeXaHUKU: ydeOHoe rnocodue / C. D. XalkuH. - 3-e u3f,., crep. - Cankt-IlerepOypr:
Jlanb, 2022. - 768 c. - ISBN 978-5-8114-0895-5. - Tekcr: anekrponHsiii // JlaHb: snekTpoHHO-6MbmmoTevHas cucrema. - URL:
https://e.lanbook.com/book/210170 (mata o6pamenus: 11.09.2023). - Pexxum moctyna: st aBTOPH3. TIOJTb30BaTENIEH.

1.3 Uponos, U. E. Mexanuka. OcHoBHbIe 3ak0oHH: yueOHoe nocoone / U. E. Uponos; xynoxuuk H. A. Jlozunckas. - 15-e u3n. -
Mocksa: Jlabopatopus 3uanuit, 2021. - 312 c. - ISBN 978-5-93208-519-6. - Tekcr: anekTpoHHbIi // JlaHsb:
3/1eKTpOHHO-OMbmMoTeynas cucrtema. - URL: https://e.Janbook.com/book/172250 (nata obpamenust: 11.09.2023). - Pexum
JOCTyMa: 1JI1 aBTOPU3. NOJIb30BaTEIEH.

II. cemectp

4.1. CuByxuH, [I. B. O6mmuii kypc ¢pusuku: yuedbHoe nocoodue: B 5 tomax / [I. B. CuByxuH. - 6-e uzj., crepeor. - MockBa:
OUBMATIIUT, 2021 - Tom 2: TepmonuHaMuka u MojekyaspHas ¢pusuka - 2021. - 544 c. - ISBN 978-5-9221-1514-8. -
Texkct: anekTpoHHbI // JlaHb: 3JIeKTpOHHO-OMOMOTeYHast cucteMa. - URL: https://e.lanbook.com/book/185719 (mara
ooparenus: 11.09.2023). - Pexxvm goctyna: 1jist aBTOPH3. MOJIb30BaTeNeH.

4.2 KukouH, A. K. Monekynspras ¢pusmuka: yaeoHoe rnocooue / A. K. Kukoun, 1. K. Kukowus. - 4-e u3n., crep. -
Cankr-IletepOypr: Jlans, 2022. - 480 c. - ISBN 978-5-8114-0737-8. - Tekcr: amekTpoHHsI# // JlaHb:
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/210119 (nata obpamenus:: 11.09.2023). - Pexum
JOCTYyIa: 1JIsl aBTOPHU3. TTOJIb30BaTENIEH.

4.3. OcHOBaHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH. 3aKOHBI UEAIBHOTO I'a3a : METOANYECKHE YKa3aHHsI 110 BBITOJIHEHUIO
J1a00PaTOPHBIX PAdOT OOIIEro (PU3NIECKOro MPAKTUKyMa 10 MOJIEKYJIsApHOH (husuke u TepmonuHamuke / [FO. A. 3axapos u
ap.] ; Kazan. dpenep. yH-1, UH-T pusuku, Kad. obuieli ¢pusuku .- DinekrpoHnsie qanubie (1 daiin: 0,94 M6). - (Kazass :
Kazanckuii eaepasibHblil yausepcuret, 2014). - 3ari. ¢ skpana. - s 1-ro, 2-ro u 3-ro cemecTpoB .- BbIX. gaH. opur. ned.
u3n.: Kazanp, 2014. - Tekcr: anektponnsiid . - URL: http://libweb.kpfu.ru/ebooks/06-IPh/06_040_000711.pdf (nata
obpamenwsi: 21.04.2020). - PexxuM 1ocTyna: OTKPBITHIH .

4.4. dazosble nepexo/pl. Bropoe Hayaao TepMOIMHAMUKY : METOAMYECKHE YKa3aHUsI MO BBITOJHEHUIO JJAOOPATOPHBIX paboT
0011ero (pu3MUYECKOro MpakTUKyMa 1o MOJIEKYJIsipHOU (husuke u tepmoauHamuke / [P. M. Epemuna u ap.] ; Kazan. denep.
yH-T, UH-T pusuky, Kad. obm. ¢usuku .- Dnektponnsie ganHbie (1 dair: 1,28 M6) .- (Kasanb : Kazanckuil denepanbHbiii
yHuBepcuret, 2014) .- 3ari. ¢ skpaHna .- [Ind 1-ro, 2-ro u 3-ro cemecTpos .- BbIx. gaH. opur. ned. u3a.: Kazane, 2014 . - TekcT:
anektpoHHbId. - URL: http://libweb.kpfu.ru/ebooks/06-IPh/06_040_000712.pdf (gata obparenus: 21.04.2020). - Pexvm
JIOCTYTIA: OTKPHITHIN.
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4.5. DKcriepuMeHTaNIbHBIE 331241 001Iero (PM3NUEeCcKOro MpakTUKyMa 110 MOJIEKYJIsIpHOH (pu3rke u TepMoarHamuke. [Iporeccht
nepeHoca. JKuJKocTu u TBepable Tesa : Metoanueckoe nocooue / Kazan. peaep. yu-t, n-t ¢pusuku, Kag. obur. ¢pusmki ;
[coct.] P. M. Epémuna, A. . CkBopiioB, A. A. Myteiryiaa, O. b. Canuxosa, [I. C. BiioxuH .- DieKTpoHHble JaHHble (1
aiin: 0,83 Mo6) .- (Kazans : Kazauckmii henepanbheiii yausepeuret, 2015) .- 3ar. ¢ skpana .- [[ns 1-ro, 2-ro, 3-ro u 4-ro
CEeMeCTpOB .- BbIx. gaH. opur. ned. usa.: Kaszans, 2015 .- Tekcr: anextponnsiil. - URL:
http://libweb.kpfu.ru/ebooks/06-1Ph/06_40_A5-000962.pdf (nata obpamenus: 21.04.2020). - Pexxum gocTyma: OTKPHITHIH .

III. cemecTp

3.1. Cuyxun, [I. B. O6mmii kypc ¢pusuku: yuebHoe nocodue: B 5 Tomax / [I. B. CuByxuH. - 6-e uzj., crepeor. - Mocksa:
PUBMATIINUT, 2020 - Tom 3: DnexrpudectBo - 2020. - 565 c. - ISBN 978-5-9221-1643-5. - Tekcr: anexTpoHHslii // Jlans:
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/185725 (nata obpammenus:: 11.09.2023). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. MOJIb30BaTENIEH.

3.2. Uponos, U. E. DnekrpomarHetusm. OcHOBHbIE 3aKOHBL: yueOHoe nocodue / U. E. Mpopos ; xynoxuuk H. A. Jlo3uHckasl. -
12-e u3n. - Mocksa: Jlaboparopus 3Hanuii, 2021. - 322 ¢. - ISBN 978-5-93208-520-2. - TekcT: a5ekTpoHHbli // JlaHb:
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/172251 (nata obpammenus:: 11.09.2023). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TOJIb30BaTENIeH.

IV. cemectp

4.1. Byrukos, E. 1. Onruka: yye6noe mocooue / E. Y. Bytukos. - 3-e uzn., gom. - Cankr-Iletepoypr: Jlans, 2022. - 608 c. -
ISBN 978-5-8114-1190-0. - Tekcr: a1ekTpoHHbIH // JlaHb: 37eKTpOHHO-0MOMMOTeuHas cuctema. - URL:
https://e.Janbook.com/book/210761 (narta obpamienus:: 11.09.2023). - Pesxum nocryna: 1uisi aBTOpU3. MOJIb30BaTENCH.

4.2. JlauncOepr, I'. C. Ontuka: yuye6Hoe nocodue / I'. C. Jlanacoepr. - 7-e u3g., crepeot. - Mocksa: PUSMATIIUT, 2021. -
852 c. - ISBN 978-5-9221-1742-5. - Tekcr: anekTpoHHbIii // JlaHb: 3;1eKTpOHHO-OMbMoTeyHas cucrema. - URL:
https://e.Janbook.com/book/185678 (narta obpamienus:: 11.09.2023). - Peskxum nocryna: 1uisi aBTOpU3. MOJIb30BaTENEH.

4.3. DKcrniepuMeHTaNIbHBIE 3a1a4u 0011Iero (PU3NUECKOro MpakTUKyma 1o onTtuke. [lossipusaiius cBeTta: METOANYECKOe MOcCoOue
/ H. W1. Monaxoga, E. A. ®ununmnosa, A. V. ®uiman ; Kazan. penep. yu-1, UH-1 ¢pusuku, Kag. obui. ¢pusuki .-
AnexrponHsie qanuble (1 ¢aiin: 1,01 MO) .- (Kazanb : Kazanckwuii (pepepanbhbiii yausepeuret, 2015) .- 3arn. ¢ skpana .- s
1-ro, 2-ro, 3-ro u 4-ro cemecTpoB .- Beix. qaH. opur. ned. u3a.: Kazans, 2012 . - Tekcr: anexTponHsiii. - URL :
http://libweb.kpfu.ru/ebooks/06-1Ph/06_40_000990.pdf (nata obparuenus: 21.04.2020) . - Pexum gocTymna: OTKPBITHIH .

4.4. Monaxosa H.J. DkcriepiuMeHTabHbIE 3a/1a4 001Iero (pru3nYecKoro MpakTUKyMa Io ONTuke. [ eoMeTpuueckast OnTuka :
meroanueckoe nocodue / H. Y. Monaxosa, E. A. ®unmumnmosa, A. U. dumman ; Kasan. depep. yu-1, UH-T pusuku, Kad. od.
(busukwm .- nexrponnsie nanubie (1 dain: 0,87 M0) .- (Kazansb : Kazanckuil penepanbhbiil ynusepeurer, 2015) .- 3aru. ¢
skpana .- s 1-ro, 2-ro, 3-ro u 4-ro cemecTpoB .- Beix. qaH. opur. ned. u3a.: Kazane, 2012 .- Tekct: anektporssiii. - URL
http://libweb.kpfu.ru/ebooks/06-1Ph/06_40_000991.pdf (nata obparuenus: 21.04.2020) - Pesxxum noCcTyna: OTKPBITHIMA.

V. cemectp

5.1. Inonbckuit, 3. B. AtomHas ¢usuka: yuebnuk: B 2 Tomax / 3. B. lInosbckuid. - 8-e uzp., crep. - Cankt-IlerepOypr: Jlans,
2022 - Tom 1: Beepenne B aromHyo pusuky - 2022. - 560 c. - ISBN 978-5-8114-1005-7. - Tekct: anexTpoHHsli // JlaHb:
3NIeKTPOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/210398 (narta obpamienus: 11.09.2023). - Pexum
JocCTyma: Jjisi aBTOPU3. MOJIb30BATENIEH.

5.2. lInoneckuit, D. B. AtomHas ¢usuka: yuebnuk: B 2 Tomax / . B. Inosbckuid. - 6-¢ usg, crep. - Cankr-IlerepOypr: Jlans,
2022 - Tom 2: OCHOBBI KBAHTOBOM MEXaHUKU M CTPOEHHE JIEKTPOHHOM 00010ukK atoma - 2022. - 448 c. - ISBN
978-5-8114-1006-4. - Tekcrt: 3neKTpoHHBIH // JIaHb: 31eKTpoHHO-OMOIMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/210401 (nata obpamenus: 11.09.2023). - Pexxum joctyna: Juist aBTOpU3. TOJIb30BATEIICH.

VI. cemectp
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6.1 Myxun, K. H. DkcnepumenrainbHas snepHas ¢pusmka: yueOHuk: B 3 tomax / K. H. Myxun. - 7-e u3g, crep. -
Cankr-IlerepOypr: Jlanb, 2022 - Tom 1: ®usuka aromuoro szpa - 2022. - 384 c. - ISBN 978-5-8114-0739-2. - Tekcr:
31eKTpoHHBIH // JlaHb: a1eKTpoHHO-OnGmMoTeunast cucrema. - URL: https://e.Janbook.com/book/210308 (nara obpateHus:
11.09.2023). - Pexum gocryna: ajsi aBTOPU3. MOJIb30BaTEJEN.

6.2 MyxuHn, K. H. DxcniepumenrainbHas snepHast ¢pusmnka: yaeonuk: B 3 tomax / K. H. Myxwus. - 7-e u3n., crep. -
Cankr-IlerepOypr: Jlanb, 2022 - Tom 2: ®usuka spepHbIX peakimii - 2022. - 326 c. - ISBN 978-5-8114-0740-8. - Tekcr:
3/1eKTpOoHHBIH // JlaHb: a1eKTpoHHO-OnbmMoTeunast cucrema. - URL: https://e.Janbook.com/book/210311 (nara obpatieHus:
11.09.2023). - Pexxum goctyna: ajsi aBTOPU3. MOJIb30BaTENEH.

6.3 Myxun, K. H. ®uzuka: yue6nuk s By3oB: B 3 Tomax / K. H. MyxuH. - 8-e uzg, crep. - Cankr-IlerepOypr: Jlans, 2022 -
Tom 3: ®usuka sneMeHTapHbIX yactul - 2022. - 416 c. - ISBN 978-5-8114-9777-5. - Tekct: anekTpoHHbIi // JlaHb:
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/199919 (nata obpammenus:: 11.09.2023). - Pexum
JOCTYyIa: 1Jis1 aBTOPU3. TOJIb30BaTENIEH.

JonoaHuTtenpbHasi JuTeparypa:

1. Cagenbes, U. B. Kypc obieii ¢puzuku: yuebHoe ocodue ajisi By30B: B 5 tomax / W. B. CasenbeB. - 7-e u3g., crep. -
Cankr-IletepOypr: Jlanb, 2022 - Tom 1: Mexanuka - 2022. - 340 c. - ISBN 978-5-8114-9196-4. - Tekcr: 3nekTpoHHbid // JlaHb:
3NIeKTPOHHO-OubIMoTeunas cucrema. - URL: https://e.Janbook.com/book/187811 (aarta obpamienus: 11.09.2023). - Pexum
JOCTyma: Jjisl aBTOPU3. MOJIb30BaTENeH.

2. Casenbes, 1. B. Kypc o6meii ¢puzuku. B 5 1. Tom 2. DneKTprdecTBo U MarHeTus3M: yueOHoe nocodue st By3os / 1. B.
CagenbeB. - 6-e usg., crep. - Cankr-IletepOypr: Jlanb, 2022. - 344 c. - ISBN 978-5-8114-9248-0. - Tekcrt: 3/1eKTPOHHBI //
Jlanb: a5ekTpoHHO-0MOMMOTeuHast cuctema. - URL: https://e.lanbook.com/book/189298 (nara obpamenus: 11.09.2023). -

Pexum noctyna: ouist aBTOpu3. MOJIB30BATEIEH.

3. Casenbes, U. B. Kypc o6meii ¢pusmku: yuedGHoe ocodue Juist By30B: B 5 Tomax / U. B. CaelbeB. - 6-¢ uzf., crep. -
Caukr-IletepOypr: Jlanb, 2022 - Tom 3: MosekysipHast pusvka u TepMoauHamuka - 2022. - 212 c. - ISBN
978-5-8114-9197-1. - Tekcr: aneKkTpoHHbIH // JlaHb: 31eKTpoHHO-OMOIMOTeYHast cuctema. - URL:
https://e.lanbook.com/book/187739 (nara obpamenus: 11.09.2023). - Pexxum joctymna: uist aBTOpU3. TOJIb30BATEIICH.

4. Cagenbes, U. B. Kypc obueii ¢pusuku: yuebHoe nocodue st By30B: B 5 romax / . B. Caseinbes. - 6-e u3g., crep. -
Cankr-IlerepOypr: Jlanb, 2022 - Tom 4: Bonusl. Ontuka - 2022. - 252 c. - ISBN 978-5-8114-9198-8. - TekcT: 27€KTpOHHbIHA //
Jlanb: a1ekTpoHHO-OMOIMOTeuHast cuctema. - URL: https://e.lanbook.com/book/187737 (nara obpamenus: 11.09.2023). -
Pexum goctyna: 1uist aBTOpU3. MOJIB30BATEICH.

5. Casemses, U. B. Kypc ¢usuku. B 3 tomax. Tom 3. KBanropas ontika. ATomHas ¢usnka. Pusnka TBepaoro tena. Pusmka
ATOMHOTO siipa U neMeHTapHbiX yactuil / V. B. CaeinbeB. - 8-e u3p., crep. - Cankt-IlerepOypr: Jlans, 2023. - 308 c. - ISBN
978-5-507-46177-6. - Tekct: aneKkTpoHHbIH // JlaHb: 3neKTpoHHO-OMOIMoTeuHast cuctema. - URL:
https://e.lanbook.com/book/302249 (nata obpamenus: 11.09.2023). - Pexxum joctyna: uist aBTOpU3. TOJIb30BATEIICH.

6. Anenikesud, B. A. Kypc o6ieit pusuku. Mexanuka: yuebnoe mocooue / B. A. AnemikeBuy, JI. I'. [lenenko, B. A. KapaBaes.
- Mocksa: PUSMATIIUT, 2011. - 469 c. - ISBN 978-5-9221-1271-0. - TekcT: amextponHsiit // JlaHs:
3JIeKTpOHHO-OMboTeyHas cucreMa. - URL: https://e. Janbook.com/book/2384 (nata obpamienust: 11.09.2023). - Pexum
JOCTYTIA: IJIsI aBTOPU3. TTOJIb30BaTENICH.

7. Anenikesuy, B. A. Kypc o6mieit ¢pusiku. MonekyJisipaas ¢gusuka: yueOHuk / B. A. Anenikesuy. - Mocksa: PUSMATIIUT,
2016. - 312 c. - ISBN 978-5-9221-1696-1. - Tekcr: 371eKTpoHHbIH // JlaHb: 371€KTPOHHO-OUbOIMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/91145 (nata obpamienus:: 11.09.2023). - Pesxum qoctyna: 1jisi aBTOPU3. MOJIb30BATENCH.

8. Anemkesud, B. A. Dnekrpomarternsm: yueOHuk / B. A. Anemkesud. - Mocksa: DUSMATIIUT, 2014. - 404 c. - ISBN
978-5-9221-1555-1. - Tekcr: anekTpoHHbIH // JlaHb: 35eKTpoHHO-OMOIMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/59683 (mata obpamenus: 11.09.2023). - Pexum mocTymna: Iuist aBTOPU3. TOJI30BATEIEH.

9. Anenikesuy, B. A. Kypc obmieit ¢pusukn. Onruka: yueOHuk / B. A. AnemkeBnd. - Mocksa: PU3MATJINT, 2011. - 320 c. -
ISBN 978-5-9221-1245-1. - Tekcr: a1eKTpoHHbIH // JlaHb: 31eKTPOHHO-0MOMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/2098 (mata o6pamenus: 11.09.2023). - Pexxum mocTyna: s aBTOPH3. TOTb30BaTEIeH.
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10. Kanammuukos, C. I'. DnektpuuectBo: yuebnoe nocodue / C. I'. KanauiHukos. - 6-e u3n. - Mocksa: ®PUSMATIINT, 2008. -
624 c. - ISBN 978-5-9221-0900-0. - Tekcr: 3nekTpoHHbi# // JlaHb: 371€KTpOHHO-OuOMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/59496 (narta obpamienus:: 11.09.2023). - Pesxum qoctyna: 1Jisi aBTOPU3. MOJb30BATENCH.

11. PexoMeHaauu 1o opopMIIEHHIO OTYETOB O JTA0OPATOPHBIX paboTax (pU3MIECKOro NpakTUKyMa: yued.-MeTo[]. pa3padoTka
[Texcrt: anexktpounsit pecypc]/ U. P. Myxameqmmn, Y. @. T'mnmsmytauHOB, A. Y. CkBopuos; Kasan. ¢enep. ya-1T, UH-T
¢usuku, Kad. obu. pusuku ;.- nexrponnsie qanusie (1 paiin: 0,85 M0) .- (Kazanb : KazaHckuii denepanbHblil yHUBEPCUTET,
2016, 18c.) .- 3arn. ¢ 3kpana .- [Jnsg 1-ro, 2-ro, 3-ro u 4-ro cemecTpoB .- Beix. gan. opur. neu. u3g.: Kazans, 2016 URL:
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/107838/Oformlenie_ OFP_v4b.pdf ?sequence=1&isAllowed=y (mara
obpamienusi: 30.07.2020) Pesxum 1oCTyna: OTKPBITHIH.

12. MeToauueckre peKOMEH/IAIUK K BBIMOJHEHHUIO JJA00pAaTOPHBIX padoT rmo MexaHuke [TekcT: aekTpoHHbIi pecypc]/
CkropuoB A.U., Hanéros B.B., Myxamenmuna WU.P., Heporekun O.B., JIsicoropckwuii 10.B, Mpucosa N.A., Craposepos A.E.;
Kazan. genep. yu-1, UH-T pusuku, Kad. obu. pusuku ;.- dnexrponnsie qanusie (1 paitn: 0,85 MO) .- (Kazanb : Kazanckuii
(penepanpubiil yausepeuret, 2015, 155¢.) .- 3arun. ¢ akpana .- [ 1-ro, 2-ro, 3-ro u 4-ro ceMecTpoB .- BeX. 1aH. opwr. med.
uza.: Kaszanb, 2015 URL: http://libweb.kpfu.ru/ebooks/06-1Ph/06_40_AS5-001017.pdf (aata o6pamenus: 30.07.2020) Pexum

JOCTYIa: OTKPBITHIA.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.13.05 O6uuti chuzuueckuti npakmuxym

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

CrenmanbHocTh: 03.05.01 - AcTpoHOMEUSA

Criermanu3ans:_AcTpodu3nKa U KOCMOJIOTUS
Kpanudukanus BeinyckHuka:_ ActpoHoM. [penonaBatenb
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

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
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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