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Iporpamma mucrmrumas "MeaurmHckas pusuka”; 31.05.01 "Jleue6noe meno”.

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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Iporpamma mucrmrumas "MeaurmHckas pusuka”; 31.05.01 "Jleue6noe meno”.

[IporpaMmy AUCHMTUTMHEL pa3padoTaii(a)(u): 3aBeAyoimui kKadenpoi, 1.H. (mpodeccop) Aranos A.B. (kacenpa MeIUITMHCKON
¢pusuky, Otaenenune pusuku), Albert. Aganov@kpfu.ru ; jouesr, k.H. XanuyiHa A.B. (kadenpa MeauuuHCKON (hU3UKH,
Otnenenue ¢usukn), Aliya.Khaliullina@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-4 CriocoOeH PUMEHSITh MeTUIIMHCKUE U3JIeIHs, TIPeJyCMOTPEHHbIE TOPSAKOM OKa3aHUsI
MeJUIITHCKOM MOMOIIIH, a TAKKe POBOJMUTH 0OC/IEIOBAHMUSI MAIIUEHTA C LEJIbI0 YCTAaHOBIICHHS
ImuarHosa

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

- [IpaBWJia NMOJIb30BAHWUA MEJUIIMHCKUMU U3NCIUAMU, IPUMCHACMbIMU B 06Hl€K.HI/IHH'~I€CKOﬁ IPAKTHUKE]

- IMarHOCTMYECKKE MHCTPYMEHTAIbHbIE METO/IbI 00CIe0BaHUsI OOJILHOTO, IPEeIyCMOTPEHHBIE TOPSAIKOM OKa3aHHUs
M€ IULIMHCKOM ITOMOIIIH;

- [IOKa3aHuA AJId HallpaBJICHUS MMAMEHTA HAa MTHCTPYMCEHTAJIbHBIC NCCIIEJOBAHNUA 1 (1')yHKHI/IOHEUI]>Hle AUAarHOCTUKYy

HoykeH ymeTs:

- IPUMEHATb MEAUIUHCKUEC U3CJINA, IPEAYCMOTPEHHBIE MTOPAAKOM OKa3aHU S MC,&HHI/IHCKOﬁ IIOMOIIH;

- OIIpe/ieNATh HEOOXOAUMBIN 00BEM U COJepPKaHNE MHCTPYMEHTATILHOM U (DYHKIIMOHATBLHOM IMArHOCTUKY C LIEJbIO
YCTaHOBJICHUSI IMarHo3a;

- IPOBOAUTH CI)I/I3I/IK3J'II>HOC O6CJ'IeIlOBaHI/Ie NangueHTa, IpeAyCMOTPEHHOE MMOPAAKOM OKa3aHUSA Me,HHHHHCKOfI ImoMoumu

JlomxeH B1afeTh:

- METOAVMKAMHM NIPUMEHEHHUSI CTIeNMaIM3UPOBAHHOTO MEIMIIMHCKOTO 000PYJOBaHUS;

- HABBIKAMM MHTEPIPETALMH Pe3y/IbTaTOB HanOoJjee pacpOCTPaHEHHBIX METOROB (DYHKIIMOHAIBHOM 1 MHCTPYMEHTAIbHON
JUarHOCTHKH;

- IpueMamMun BepI/ICpI/IKaHI/II/I JruarHo3sa C UCI0JIb30BaHUEM Ha60paTOpHI)IX, HWHCTPYMEHTAJIbHLIX, CTICHUATTM3UPOBAHHBIX
METOJ0B 06CJ'IC,HOB21HI/IH.

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

- UCTIOJIB30BaTh OCHOBHBIE (pU3MUECKUE M MaTeMaTUYECKUE MTOHATUS M METOABI IPH PEeLIeHUH MPO(EeCCUOHABHBIX 3a]aY;
peniaTh MpocTenme SKCrepuMeHTaIbHbIE 3a/1auk, 00padaThiBaTh, aHAJIN3UPOBATh U OLICHUBATD ITOJIyYE€HHBIE PE3YJIbTaThI;
- UCTIOJIb30BaTh 3HAHUS 3aKOHOB (PU3UKHM JUIsSI OCBOCHUS (PM3UYECKMX OCHOB PabOTHI MEJUIIMHCKOTO 000PYJOBaHHSI;

- IPOBOJWTH HAYyYHBIE UCCIIEIOBAHNUS B N30PaHHOI 00J1aCTH SKCIEPUMEHTATBHBIX M (MJIM)TEOPETUIECKUX MEJUIIMHCKHIX
UCCIIEJOBaHMUI C TOMOIIBIO COBPEMEHHOM PHOOPHOI 6a3bl (B TOM YMCIIE CJI0XHOTO (PU3MUECKOr0 000PYIOBaHUS) U
MH(POPMALIMOHHBIX TEXHOJIOTUI C YYETOM OTEUECTBEHHOTO U 3apyOeXHOTrO OMbITA; PelaTh IPOCTEHIINE SKCTIEPUMEHTAIbHBIE
3a7a4u, 00padaTeBaTh, aHATM3UPOBATH U OLIEHUBATH MOJTyYEHHbIE PE3YJIbTATHI;

- UCTIOJIb30BATh TIOJIyY€HHBIe 3HAHUS TIPU U3YUCHUH JIPYTHX JAUCHMIUINH, PY BHITOJIHEHUH MPAKTUYECKHUX JTaO0PATOPHBIX
3a1a4, KypCcOBBHIX U TUIJIOMHBIX padoT;

- UCIIOJIb30BAaTh MOJIYYEHHbIC 3HAHUSA B Hay‘{HO—I/ICCI[e)IOBaTeIILCKOIjI pa60Te, npu pa60Te B MEJUILIMHCKUX YUYPCKICHUSAX,
Hay4YHBIX MCCJIIEJOBATEIILCKUX LICHTPAaX.

2. Mecro guctmmmasl (MoayJist) B ctpykrype OIIOII BO

Haunaast qucrmruiHa (MOIYyJb) BKMOYeHa B paszaen "B1.0.16 ducturumast (Momym)" 0CHOBHOH MpodecCHOHANHON
oOpasoBaresnbHON porpammsl 31.05.01 "Jleue6noe neno (Jleue6noe neno)" n oTHocuTes K ods3arensHoi yactr OITOIT BO.

OcBauBaercs Ha | kypce B 1, 2 cemecTpax.

3. O6'beM qUCHHMILIHHBI (MOYJIsI) B 32a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX Ha
KOHTAKTHYIO padoTy 00y4awImuxcsa ¢ npemnogasareemM (10 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYIO
patdoTy 00y4yaromuxcs

SAEKTPOHHBH
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Iporpamma mucrmrumas "MeaurmHckas pusuka”; 31.05.01 "Jleue6noe meno”.

OO01m1ast TPyIOEMKOCTh AUCIMIUIMHBI COCTaBIIsAeT 5 3ayeTHhIX (bie) enuHutl(bl) Ha 180 vaca(oB).

KonraktHast padota - 146 yaca(oB), B TOM uucJie Jiekiuu - 34 daca(oB), npaktuyeckue 3ausatus - 0 yaca(oB), 1JabopaTopHbIe

padotsl - 112 yaca(oB), KOHTPOJIb CAMOCTOSTEIbHOM PaboTHI - 0 yaca(oB).

CamocrosiTenbHast padoTa - 25 yaca(oB).

Kontpons (3au€r / 3x3amen) - 9 gaca(oB).

CIJopMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHLBL: 3a4€T B 1 CEMECTPE; IK3AMEH BO 2 CEMECTpPE.

4. Copep:xanne quCIHILIMHBI (MOIYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejaM) ¢ yKa3aHHEeM OTBEe/IEeHHOT0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB 1 BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHON PA6OThI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYA0EMKOCTH (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Texmun,Texmmn|lIpakTu-[Iipaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. |4YecKue | YyeckHe |TOpHbIE |TOpPHbIe | Hasd
¢opme BaHaTHsA,| B 3J. |[padoThL,| B 3. pa-
Bcero | opme | Bcero | cdopme 6ora
1. |Tema 1. Kunemartuka 1 2 0 0 0 4 0 2
2. [Tema 2. [InHamuka 1 2 0 0 0 6 0 2
3. |Tema 3. Bunpl B3aumoaericTBUs (CHI) 1 2 0 0 0 4 0 2
4. Tema 4. PaGora u sHeprus. BparatenbHoe 1 > 0 0 0 ] 0 3
JBYKCHUE TBEPAOTO Tea
5. |Tema 5. MexaHuka KMIKOCTER U ra30B 1 2 0 0 0 8 0 2
6. [Tema 6. KoslebaHust 1 BOJIHBI 1 2 0 0 0 7 0 3
7. (Tema 7. OcHOBBI MOJIEKYJISIPHOM (PU3UKH 1 2 0 0 0 8 0 2
g Tema 8. ABnenus nepeHoca OCHOBBI 1 2 0 0 0 4 0 3
TEPMOJMHAMUKH.
9 Tema 9. CBoiicTBa peanbHbIX I'a30B, KUIKOCTEN U 1 0 0 0 0 3 0 3
TBEPOBIX TEJ
10. Tema 10. DnexTpocratrika. Puznveckue OCHOBHI 2 2 0 0 0 6 0 0
a1eKTporpadpuun
Tema 11. DnexTpudeckuii TOK. IIpoBogHNKY,
TIOJTYTIPOBOTHHKY Y TUDJICKTPUKH, UX CBOICTBA U
11. IpHMCHCHHE 2 2 0 0 0 6 0 0
12.|Tema 12. Maraetusm 2 2 0 0 0 10 0 1
13. geMa 13. DnexTpoMarHuTHasI MHIYKIHS. > > 0 0 0 6 0 0
JIEKTPOMATHUTHBIE KOJleOaHus1
Tema 14. DnekTpoMarHuTHbIe BOJIHBL. Teopus
14, [PEKTPOMArHUTHOTO M0 Makcsena. 2 2 0 0 0 6 0 0
" |dBoiicTBeHHas npupoa ceeta. OCHOBbI
reOMETPUYECKON ONTUKHU.
Tema 15. Ctpoenue rnaza. MUKpocKoIl, JIyma.
15. |BosHOBBIE cBOViCTBa cBeTa. HTEpdhepeHtms 2 2 0 0 0 6 0 0
Tema 16. BoiHoBbIE CBOKMCTBA CBETA.
16. |MuTepdepenys, audpakius, Noaspu3ausl. 2 2 0 0 0 6 0 0
Tema 17. BzauMoeliCTBHE CBETA C BEIIECTBOM.
17.|JIa3epbl. PeHTreHOBCKOE U3ilyueHue 2 2 0 0 0 6 0 1
18, Tema 18. OcHOBBI aTOMHOII U AAEPHON (PU3UKU 2 2 0 0 0 ] 0 1
l1Toro 34 0 0 0 112 0 25
4.2 Coaep:xaHue JUCHUIIMHBI (MOIYyJIs1)
SAEKTPOHHBIH
Crpanuua 4 u3 13. (B0 YHP[ B EPCHTET



Iporpamma mucrmrumas "MeaurmHckas pusuka”; 31.05.01 "Jleue6noe meno”.

Tema 1. KunemaTuka

Beenenue. Onpenenenus (KMHEMaTHKa, TUHAMUKA, CTaTUKA, TPAEKTOPHS, CHCTEMBI OTCUETa, yPABHEHHE JIBIKEHHS).
Kunematnueckre xapakTepuCTUKH JBHkeHMs. [lepemernenne, CKOpocTb (MTHOBEHHAsI, CPEIHSS), TPOWACHHBIN ITyTh.
YckopeHue, ycKopeHHe Mpy K PUBOJIMHEHHOM JIBIKEHHH, TAHTeHIIMAIbHOE M HOpMaJIbHOE ycKOopeHus. KuHemartnka
BpaIaTeIbHOTO JIBMKEHHs. BpalieHne no okpyXHOCTH C IOCTOSIHHOM cKopocTbio. [locTymnaressHOe U BpamareabHoe
JBWKEHNE TBEPJIOTO TeJa. YTIJIOBasi CKOPOCTb, YIJIOBOE YCKOPEHHE.

Tema 2. /InnamMuka

OCHOBHBIE MOJIOKEHUS OMOMEXaHUKH. [IMHAMUKa MaTepuaIbHON ToYkM. 3akoHbl HpioToHa. [TprHIMI HE3aBUCUMOCTH
JeicTBys cui (IBMokeHHs ). MMy ibe MaTepuaIbHOM TOUYKH M MMITYJIbC CHJIBL. 3aKOH COXpaHeHus uMITyJibca. CucreMa eAnHuI]
M3MEpeHn (PU3NYECKUX BEMYMH B MeXaHHKe. [JJMHaMIKa CHCTEMbl MaTepHaIbHBIX ToueK. Bropoii 3akoH HeloToHa 114
JBIKEHNS CUCTEMBl MAaTEPUATIBHBIX TOYEK.

Tema 3. Buasl B3anMogeiicTBHs (CHJI)

I'paBuTanOHHBIE CHIIBL. Macca MHepTHast M TpaBHTalMOHHas. HeBecomocTs U neperpyska. (Menuko-G1uosiornyecKie acrieKThl,
ueHTpudyrupoBaHme B OUOJIOrHUH, CAMOCTOSITENIbHO). YTipyrue cuiibl. 3akoH ['yka. [luarpamma pactsikenust. (OcobeHHOCTH
Jedopmainim TKaHel JesoBeKa - camocTosTebHo). Crbl TpeHus. MHepimansHble cucteMbl oTcdeTa. [IprHnmm
oTHOocuTenbHOCTY ["ammnes. HemneprmansHble cuctemsl oTcueTsl. LleHTpobexHas cuina nHepmy, cuna Kopronuca.

Tema 4. Pa6oTa n 3Heprus. BpamareiabrHoe qBH:KeHHAE TBEPI0Or0 TeJaa

Pabora u sHeprusi. [loTeHnmanbHast one, paboTa KOHCEPBATHBHBIX CHJI, IIOTEHIMAIbHAS SHeprus. KiuHetnyeckast SHeprusl.
3aKOH coxpaHeHus Hepruu. BpamarensHoe IBIKEeHNE TBEpAOro Tesa. MoMeHT ciil. OCHOBHOE ypaBHEHHE TMHAMUKA
BpaIIaTeIbHOTO IBIKEHNS. Y paBHEHHUE ABMKEHHS YIJIOBOTO MOMEHTA. 3aKOH COXPaHEHHsI MOMEHTA IMITYJIbCa.
T'upockonuueckuit a¢pdekt. [IBmxkenue rupockona. (Pelyaru nepeoro U Broporo poja, ?30J0Toe MpaBuiio MeXaHUKu?, paboTa
CYCTaBOB - CAMOCTOSITENIBHO).

Tema 5. MexaHnKka KHIKOCTeMN M ra30oB

JlaBiieHue, C;xUMaeMOCThb JKUAKOCTHU U ra3a. 3akoH [lackans. 3akon Apxumena. [IBuxeHune KUIKOCTU U ra3a. Teopus
Hepa3pBIBHOCTH CTpyH. Y paBHenue Bephym (6e3 BoiBoja). Cieacrust. [IBrkeHne BsI3KOH kuaKocTy. Bszkocts. [Tpuniumn
nozo6usi, uncio PeliHonbaca. Bonpockl reMogquHaMUKU: 0COOCHHOCTH JBUKEHHSI KPOBU B KPOBEHOCHOMW CHCTEME YesioBeKa ?
CaMOCTOSITEJIBHO).

Tema 6. KoJsie0anus u BOJIHBI

KonebarenbHoe aBrkenue. ['apMoHnUeckre KonebaHusl Ha IpUMepe NPYKMHHOTO MasiTHUKA. Y paBHEHHE BUKCHHUS.
[Mapamerpsl KosteGaHui (4acToTa, IIeproy U T.1.) BekTopHas Moness KojieOaTeIbHOTO IBIKEHHUS . MaTeMaTHuecKii MasiTHYK.
VYpaBHeHue gpmxkeHns MassTHUKA. KonebarenpHoe gmkeHre. ['apMoHUYecKkie KojaebaHust Ha TIpHIMepe Py KUHHOTO
MasiTHUKA. Y paBHeHue ABvkeHus. [lapameTpsl Konebanuit (4acToTa, meprosa u T.4.) BekTopHast Mozens konebaTeibHOro
JBWKEHUsI. MaTeMaTU4IecKiid MassTHUK. Y paBHEHNE JBIKEHHsI MasTHUKA. 3aTyXalomye Koxebanns. MexaHnuecKruil pe3oHaHC.
YpaBHeHue 1rockoi BoHbL. (Judpakiws, nHTepdepeHIys BOJIH, o0Iee ope/ie/ieHHe - CaMOCTOSITeNbHO). CTOSure BOJIHBL.
Sddext Jomnepa. (Jomnepockonus - CaMoCTOATENBHO). 3BYK. (XapaKTepUCTHKa 3BYKa (BBICOTa, TPOMKOCTb, IUANa30H
CJIBILIIAMOCTH, TIOPOT CIIBIIIIMOCTH, TOH, TeMOp, 0OEPTOH, U T.11.), TOHATHE 00 ayauarpamMMe ? caMOCTOSATENbHO). MeTo bt
3BYKOBOTO 00C/IeJoBaHusl ? uccienoBanus B MeaunHe: Y 3U, moHsATre 00 aycKaJbTaluK, IEPKYCCHH - CAMOCTOSITENIBHO).

Tema 7. OcHOBBI MOJIEKYJISIPHOT (DUBHKH

Onpenesnennst: 061acT MoJieKyasipHOH (pr3nkn. CrctemMbl. MakpOCKOIIMYECKHE TTapaMETPhl CUCTEMBI. ArperaTHble COCTOSTHUS
1 (azsl BemectBa. CriocoObl ONMCAHUsI CUCTEM B MOJIEKYJISIPHOU (pu3kke. OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO -
kuHetrueckor Teopun (MKT). MneansHblii ra3 kak Mogess nmoctpoernst MKT. 130 - mporiecchl. Y paBHEHNE COCTOSIHUS
npeanpHoro rasza Knaneripona ? Mengeneesa. TepmoanHaMudeckoe cOCTOsTHYE U Temrieparypa. [IpuHIun fetanrsHoro
paBHOBecus1. CteneHr cBOOO/IBl. 3aKOH paBHOpACTIpeIeIeHHs] SHEPTUHM MOJIEKYJT IO CTeNeHsIM cBoOoibl. OCHOBHOE ypaBHEHHE
MKT. Pacnpeaenenue mojiekyJ no ckopoctsiMm Makcgema. bapomerpuueckas popmysa (c BoiBogom). Pactipenenenue
Bousbivana.

Cpena oOUTaHUsI )KUBBIX OPraHM3MOB. BUTaJbHBIN J1ana3oH TemrepaTyp ( camocTosiTebHo). OOIue npeacTaBieHus o
Kpuobuosioruu. OcoOeHHOCTH BJIMSIHUI BBICOTHI M TIyOOKOBOJHBIX OTPYXKEHUH Ha KU3HEEATEIbHOCTh YEIOBeKa.

Tema 8. fIBeHus nepeHoca OCHOBBI TEPMOJUHAMHKH.

JImiHa cBOOOHOTO Tpodera MoJieKyL. SBieHus nepeHoca (mudy3usi, TEIIONPOBOIHOCTD, BA3KOCTh). BpoyHOBCKOE
JBIKeHHe (camocToATeNbHO). TepMoarHaMiueckoe onrcanue. 1- Hayaao TepMOIMHAMUKY (BHYTPEHHSISI SHEPIHsl CHCTEMBI,
padoTa 1Mo pacUIMpeHHIo Ta3a, TEIIOTa, TEIMIOEMKOCTh HIEeaIbHOTO ra3a.) Aquabatnieckuii mpouecc. Pabora, copepiiaemas B
n30 ? npoueccax. [IpuHimnel noctpoeHns Teriossix MamnuH. [Hukn Kapro. KITJ mukina KapHo. O6paTtrmble 1 HeoOpaTuMble
nipouieccel. HepaBenctso Knaysuyca. uTponust. 3akoH Bo3pacTaHust (HEyObIBaHUS) SHTPONHMH (2-Ha4ajo TEPMOJMHAMUKN).
Craructuyeckoe TOJIKOBaHUe SHTporuu. 3 7 Havaso TepMoauHamuku. Teopema HepHera.

Tema 9. CBolicTBa peajbHbIX I'a30B, KUIKOCTENH U TBEPAbIX TeJa

SAEKTPOHHBH
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VYpaBHeHUe COCTOsIHUS peasibHOro ra3a. Y paBHeHue Ban-nep-Baanbca. Mzotepmbl Ban-nep-Baanbsca. Kputueckoe coctosiHue.
Iepexon ra3 - xkuakocTs. OOIHe Mpe/ICTaBICHNUS O CTPYKTYpe U CBOMCTBAxX kuaKocTer. [loBepXHOCTHOE HaTsDKeHMe. SIBIeHust
Ha rpaHHMIle MOBEPXHOCTH TBEPIOTO TeJia U KUAKOCTH (CMayrBaHUe U He cMadnBaHue). Kamwuisipabie siBnenus. OcMmoc.
Ocmotryeckoe nasienue. (Posb B (byHKIIMOHUPOBAHUH PACTEHUI M )KUBBIX opranu3MoB. [Tnasmonus, nuamms. Oorye
npejicTaBlieHus o (papMokuHeTHKe. BomHO ? coseBoii 6anaHc B kietke. CamocTosTenbHO). [Ipu3HaKu KPUCTAUTIUECKOTO
cocrosiaus. [IpeacTaBneHus o CTpyKType KpucTauioB. PuU3nvecKue THITH KprucTawioB. ®a3oBkie mepexoas! 1 u 2 poxa.
da3oBas quarpamma: ypasHeHue Kianeiipona - Knaysuyca. TpoitHas Touka. Ternosoe pacumpenue. TennonpoBogHOCTb.
(MenuiiHCKOE MaTepuasioBefieHue ?o01iee mpeacTapieHne. CaMOCTOATEIBHO).

Tema 10. DnekTpocraTnka. Puzndeckue 0CHOBBI 3JeKTporpaduu

AnekrpocraTrka. [ToHATHE 351K TpHYECKOro 3apsaa. 3aKoH coxpaHeHus 3apsna. 3akoH Kynona. HanpskeHHOCTD
3IeKTpocTaThdecKkoro noss. Ipunnun cynepno3unuu snekTpudeckux noneil. Crunossie TuHUA. [ToTeHIman 31eKTpuiecKkoro
noJisl. PasHOCTh noTeHNnManoB. KBUMOTEHIMAIbHAS TIOBEPXHOCTb. CBS3b HANPAKEHHOCTH C TIOTEHIMATIOM B OJHOPOJHOM
rosie. MeMOpaHHbIe MTOTEHIMaIIBI KJeTKU. PaBHOBecHble noTeHnmansl HepHera. [ToteHuman nokos. IoreHuman neficteus.
DJeKTpruecKuid Aunonb. PUsryeckre OCHOBBI A1eKTpokaparorpaguu. Teopus DUHTXOBEHA. DNEKTPOCTATUIECKUE METOABI
Teparnuu.

Tema 11. Daexrpuyeckunii Tok. IIpoBoaHNKH, MOJYNPOBOJHIKH U JUJIEKTPUKH, UX CBOIICTBA U IPUMeHEeHUe

[ToHsiTHE 37EKTPUYECKOro TOKA. Y IesibHasl IPOBOJUMOCTDb U CONpOTUBIeHHE. 3aKOH OMa. DIeKTPONPOBOJHOCTb U
cornporusieHue. Kiaccudukanus BemecTs no 3JeKTPONpPOBOTHOCTU. DISKTPUUECKUN TOK B META/LIaX U JEKTPOJIUTAX.
JUaeKTpuKY B 3jieKTpudeckoM nosie. [lonspuzanus anaieKTpukoB. duaaekTpuyeckast IpOHULIAEMOCTb, €€ TMarHOCTUYECKOe
npumeHeHue. [Tbe303ekTpuyeckuii apdext. Buapl nbe30apdexTa. Pusnueckue npuHimibl. [IpumeHeHue B MeIuIMHE.
Konpaencarop. DaeKTponpoBOJUMOCTD IEKTPOJUTOB. DieKTpoau3. 3akoHbl Papazes. [IpoxoxaeHue Toka yepe3
OUOJIOTMYECKUE TKAHU U KUIKOCTH. DJISKTPOIPOBOAUMOCTh OUOJIOTMIECKUX TKAHEH U KUIKOCTel. TepaneBTHIecKue MeTO b,
OCHOBAHHBIE Ha UCMOJIb30BAHUU MMOCTOSIHHOTO TOKa (TajlbBaHU3AIMSA, JIEKTpodope3). DIEKTPUUECKUN pas3psifl B razax.
Bausinue nonusaiuu (MCKyCCTBEHHOM U MPUPOJHOMN) Ha )KU3HEAEATEebHOCTh YenaoBeka. O3oHoTepanus. [TonynpoBOIHUKY.
CoOcTBeHHas! U IPUMecHast TPOBOAUMOCTb. [IprMeHeHre MoynpoBOAHIUKOB. OCHOBBI 30HHOW TEOPHH TBEPBIX Tel. P-n
niepexo]] (MPUHIUI padOThI JUOJIA).

Tema 12. MarneTusm

MaruutHoe nosie. Ero nposiBiieHusi. MaruutHas MHOyKiMs. MarHuTHbIe cuioBble TUHUU. [IpuHIMN cynepnio3uiivu. 3aKoH
buo-Cagapa-Jlannaca. [Tpumepbl: MarHUTHOE MOJIE B IIEHTPE KPYyrOoBOro TOKa, B LieHTpe cosieHouaa. Cuna Amriepa. MarHuTHoe
noJjie CBoOOIHO IBMKyIIerocs 3apsaa. Cuna JlopeHna. [IBrkeHre 3apskKeHHBIX YaCTHIl B MATHUTHOM U 9JIEKTPHUYECKOM ITOJISIX.
MaruuTHble cBolcTBa BelllecTBa. [loHATHE HaMmarHnyeHHOcTH. Knaccudukanus MarueTMkoB. MarHuTHast POHUIIAEMOCTb.
deppoMarHeTuky ? MpUuMeHeHHe B MeJUIIMHe. MarHuToquarHocTika. bBuoMaraeTuam v Marauroouosiorus. Marautortepanus ?
COBPEMEHHBIN B3IJISI.

Tema 13. DiieKTpOoMarHuTHAsA MHAYKIUS. DJIEKTPOMArHUTHbIE KOJe0aHnst

SIBneHue 31eKTpOMarHuTHON MHAYKLMK. IToHATHEe MOTOKa BeKTOpa MarHUTHOW MHAYKIMU. 3akoH Papazes. [1pasuio JleHna.
Toku ®yko. IMITysIbCcHast MarHUTOTEPATMs, BBICOKOYACTOTHAs! MarHutoTepanus. MuayktusHoCcTh. Camounaykims, SC
camounnaykuuu. Konpencatop. Ilose koHgeHcaTtopa. DnekTpudeckas eMkocTb. KoebaTebHblil KOHTYP. DJIeKTpOMarHUTHBIE
kosie6anus. [lepeMeHHbIN TOK B IIENH C PE3UCTOPOM, KaTyIIKOH MHAYKTUBHOCTU U KOHAeHcaTopoM. [loHsATHe MMnieqaHca.
DKBHUBAJICHTHAA JIEKTpUYECcKast CXemMa TKaHell OpraHu3Ma, UMIIEAaHC TKaHel, ero 3aBUCUMOCTh OT YacTOThL. Jucnepcus
UMIIelaHca TKaHel opranusma. Pusndeckre NpUHIMIIE peorpadun. DNeKTPUYECKU UIMITYJIbC, Ero apameTpbl, UMITYJIbCHBIN
TOK. BUJIBI UMITYIbCHOM 3JIEKTPOTEPATIHH.

Tema 14. DaekTpoMarHuTHbie BOJHbL Teopust 3jekTpoMarauTHoro noJisi MakcseJuia. /[policTBeHHasI IPUPOa
cBeTa. OCHOBBI reOMeTPHYECKOH ONTUKH.

Teopust 3neKTpOMarHUTHOTro Mot MakcBesula: OCHOBHBIE MTOJIOKEHH . DJIEKTPOMarHUTHAs BOJIHA: TIOHATHE, YpaBHEHUE,
napameTpsl. [IIkasa 31eKTpOMarHUTHBIX BOJIH. BiMsHME 3J€KTPOMarHUTHOTO U3Ty4YeHHs Ha OPraHUu3M YesIoBeKa B
3aBUCHMOCTH OT YaCTOTHOI'O AMaIa30Ha ¥ MOIIHOCTH u3ity4yeHus. Onruka. JIBoiicTBeHHas pupoja ceera. I'eomerpudeckas
ontika. OCHOBHBIE 3aKOHBI ONTUYECKUX SIBJICHUI (3aKOHBI TEOMETPUUYECKON ONTUKM). SIBIE€HNE MOIHOrO BHYTPEHHETO
orpaxenusi. ['eomerpuyeckas Teopusi ONTUYECKUX N300pakeHui. JIMH3bI.

Tema 15. Ctpoenue riaaza. Mukpockon, ayna. Boinossle cBoiictBa cBera. Unrepdepennus

Crpoenue riasza. CBeTONPOBOISAIIMI anmapat ri1aza. AKKOMOJALMs, yroJ 3peHusi. Pazperaiomas cnocoOHOCTb ¥ OCTPOTa
3penusi. HemoctaTky onTHyYecKol CUCTEMBI IJ1a3a M UX yCTpaHeHue. Y CTPOMCTBO MUK POCKOIa. MUKPOCKOIT ¥ €ro MecTo B
6uosoruu u MeauiuHe. uarnoctuka 3peHus. CoBpeMeHHble MaTepuaibl B opraiabmosoruu. Jlyna. Mukpockorn. OCHOBBI
BOJTHOBOM onTUKU. CloKeHHe 31eKTPOMarHuTHBIX BOJH. MHTepdepenimsa

Tema 16. BosnoBble cBoiicTBa cBeTa. UHTepdepennus, nudpakuusi, Hoasipu3amnus.

SAEKTPOHHBH
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Mertoast Habmonenus uarepdeperty. Merox FOura. 3epkano Jlnoiina. Bunpusma ®penens. aTepdepeHnys B TOHKUX
TUIEHKaX. Y CTPOICTBO, IPUHIMI padOTHl M pMeHeHre nHTepdepomeTpa MalikeabcoHa 171si U3MEPEHUs ITOKa3aTeIst
npenomiienus Judpaxuus. [punmun INoiirenca-®penens. 3oubl Ppenens. Judpakiys Ha eIy B HapajulebHbIX Jydax.
Hudpaxuuonnas pemerka. [lonapusanus ceera. Buast nonspuszanuu. Ionspusatopel. 3akon Mamoca. ITonspusanus ceera
IIPU OTPaKEHUHU U MPETOMIIEHUH Ha IPaHULIE BYX AUIEKTPUKOB. 3akoH bproctepa. Ilonsapuzanus cBeta npu JBORHOM
JyuenpenomieHun. [Juxpousm. Bpamenue miockocty nonsipuzanmu. [onsspumverpust. MicciaenoBanue OMOJIOrMYecKUX TKaHeH B
NoJIIpU30BaHHOM cBeTe. PoToynpyrocts. Bparienue miockocty nosstpuzauuu. Popmyiisl 11 yriia HOBOPOTa MJIOCKOCTH
MOJIAPU3ALIUY B ONITUYECKU aKTUBHOM BelllecTBe, B pacTBope. [lonapumerpus. XupaisHocTh MosiekyJl. Vicnions3oBanue
MOJIAPUMETPHHU AJIS1 UCCIIEIOBAaHUS CTPYKTYPHBIX MTPEBPALIEHUIT

Tema 17. BzaumoaeiicTBue cBeta ¢ BemecTBoM. JIazepol. PeHTreHoBCcKO€ H3JIyUeHne

Bzaumonerictere ceeta ¢ BeniectBoM. [orsomenue ceeta pactBopamu. 3akoH byrepa-Jlam6epra-bepa. KonnenrpanmonHas
KosopuMeTpust. OnTuyeckast INIOTHOCTb. Y CTPOHCTBO (pOTO3NIEKTpOKOIopuMeTpa. KorepeHTHOe n3imydenue. Y cTpoicTBO 1
TIpuHLMI paboThl 1azepa. CBOWCTBA J1a3epHOro u3nydeHus. JlazepHas Tepanus U Xupyprusi. PEHTTeHOBCKOe M3ITydeHue.
YcTpoiicTBO peHTreHOBCKOM TpyOKH. TOpMO3HOE peHTIeHOBCKOE M3ITyUeHHe. XapaKTepUCTUIECKOe PEHTTE€HOBCKOE N3ITyYeHHE.
3akoH Moznu. B3aumopeiicTBrue peHTITeHOBCKOTO M3JTyUeHus1 ¢ BeniecTBOM. [IpuMeHeHne peHTTeHOBCKOTO U3JTyUeHHs B
MeIMLIIHE.

Tema 18. OcHOBBI ATOMHOM U siiepHOI (PU3UKH

PannoaktuBHOCTD, ee Buabl. CTpoeHUe aTOMHOTO $/1pa, yCJIOBHOE 0003HAYeHUe AApa aToMa. Buibl palioakTUBHOTO pacnaja.
OCHOBHOI1 3aKOH paJJMOaKTUBHOTO pacnaja. OCHOBHbIE XapaKTEPUCTUKU B3aUMO/EICTBISA MOHU3UPYIOILETO U3TyUeHUs C
BeniectBoM. OCHOBBI fo3uMeTpun. OOliee IpeacTaBlIeHue O AAepHOH MeauLHe. Vicronp30BaHue pauoOHyKIIUIOB B
menunuHe. Pagnorpacdus. 'amma-tonorpagus. ITo3urpon-smuccronHas Tomorpacus. Bunsl 1ydeBoii Tepanum.

5. IIepedyeHb y4eOHO-METOUYECKOT0 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommXxcs mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCcsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenpHas paboTa MojIpasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNIbHas paboTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCIMIUINHBI, TaK U MPOPadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOU paboTHL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl 00YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIIIOJIHSIOT 3aJIaHKsI, HAIIPaBJICHHbIe Ha 3aKperUICHUE 3HAaHUIA U OTPaOOTKY YMEHUIN U HABHIKOB,
TOTOBSITCS K TEKYIIEMY Y IIPOMEKYTOUHOMY KOHTPOJIIO MO JUCHIUIUIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YYAIOIIMXCS perjlaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMUYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anyy U OCYIIECTBIEHNA 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IPOrPAMMaM BBICILIETO
o0pa3oBaHus - porpaMmam OakajgaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkucTpaTyphl (YTBEp:KIEH IIPUKa30M
MuHuCcTEpCTBA HAYKH U BhIcIiero oopa3osanus Poccuiickoi ®enepanuu ot 6 anpenst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickonn enepanmy Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI PabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBeICHUI "

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuiaa BHyTpeHHETO pacnopsiaka (eaepatbHOro rocyJapcTBEHHOTO aBTOHOMHOTI'O 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOrO 00pazoBanus "Kazanckuiil (IIpuBomkckuii) eepaibHbIA YHUBEPCUTET "

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBomkckoro) denepaisHOro yHUBEpCUTETA

MeauuuHckas pusuku yacth 1 Mexanuka. MosnekyJisipka -
https://kpfu.ru/portal/docs/F1625987464/Medicinskaya.fizika.Chast.1.Mekhanika.Molekulyarnaya.fizika.pdf

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHHUILIUHE (MOIYJIIO0)

(DOH,H OLICHOYHBIX CPEJACTB M0 JUCHUILINHE (MOHyJ’IIO) BKJIIOYAET OLICHOYHBIC MAaTEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE SHHHHfI, yMCHI/Iﬁ 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe 011IeHOYHBIX CPENICTB COAEPKUTCS cieayomas HHPpOpMaIus:

- COOTBETCTBHE KOMIIETCHITUI TUITAHUPYEMBIM pe3yJIbTaTaM 00yUeHHs TI0 TUCIIUTUTIHE (MOYIIIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU IO JUCHUILIMHE (MOYJIIO);

- OMHCaHUe MOpsIAKa IPUMEHEHHS 1 IIPOLIEAYPHI OIIEHIUBAHUS TS KKIOTO OLIEHOYHOT'O CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXIOTO OLIEHOYHOT'O CPEe/ICTBA;

- cofiepXkKaHUe OLIEHOUHBIX CPEJCTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISUCTBUSIM 00YUaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTatam, 3aJaHus Pa3IMIHBIX THIIOB.
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(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUIIIMHE HAXOOUTCS B HpI/IJ'[O)KeHI/II/I 1x IporpamMmmMe JUCHUITTMHBI (MO)JyJ'IIO).

7. IlepedeHpb JUTEPATYPHI, HEOOXO0JUMON JJIsI 0CBOEHHS JUCHUILIHHBI (MOXYJIs1)

OcBoeHNe QUCHUIUTAHBI (MOIYJIsT) TIPE/IoiaraeT n3yueHne OCHOBHOM 1 JIOTOJTHUTEIBHON yueOHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh IOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMbI HA OCHOBAaHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’Ia,ZlaTCHfIMI/I;

- B evaTHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. OOyyarompecs oayyaoT y4eOHyIo JIuTepaTypy Ha
a0OHEMEeHTe IO YNTATEIbCKIM OMJIETaM B COOTBETCTBHH C MPABHJIAMH IOJIb30BaHus HaydHoi OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII00OH TOUKH MPY BBEAEHUU 00YYaIOIIMMCsI CBOETO JIOTHHA U MapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn MCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILJIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst mo ®I'OC 3++ - He meHee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM uTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIIerocsi U3 Yrcia Jiuil, OTHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

INepeveHb OCHOBHOH M IOTIOHUTENIBHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM [T OCBOSHHS JUCLMTUIMHBI (MOMYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpamMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTeIsIMK SJIEKTPOHHBIX M30aHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbnrorekn KOY.

8. IIepeyenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""IHTepHET'', HE00X0AMMBIX IJIsI
OCBO€EHHUS JUCIUILIUHBI (MO TyJIsT)

JlaboparopHbie pabOTHI IO MEXaHUKE -
http://kpfu.ru/physics/struktura/kafedry/kafedra-obschej-fiziki/fizicheskij-praktikum/praktikum-po-mehanike-laboratorii-706-707

JlaGopaTopHble pabOTHI 1O MOJIEKYJISIPHOH (PU3KMKE M TEPMOJUHAMHUKE -
http://kpfu.ru/physics/struktura/kafedry/kafedra-obschej-fiziki/fizicheskij-praktikum/praktikum-po-molekulyarnoj-fizike-laboratorii-702

JlabopatopHbie pabOTHI 11O ONTUKE -
http://kpfu.ru/physics/struktura/kafedry/kafedra-obschej-fiziki/fizicheskij-praktikum/praktikum-po-optike-laboratorii-605-705

Jlektmy Mo MeAUIIMHCKON (pHU3HKeE -
https://kpfu.ru/physics/struktura/kafedry/kafedra-obschej-fiziki/unc-39medicinskaya-fizika39/uchebnyj-process/kursy-lekcij

Mertoanueckoe nocodue ?00padoTKa U Mpe/ICTaBlIeHNe pe3yIbTaTOB U3MEPEeHuit? -
http://kpfu.ru/portal/docs/F666209599/0shibki_2012_5.pdf

Mertoandeckoe nocodue o tepmoarHamuke - http://kpfu.ru/docs/F1428869461/termodinamika.doc

9. MeToandecKne yKa3aHHSA VIS 00yUAIOMIXCS M0 0CBOEHHIO JUCIUIIAHBI (MO/TyJIsT)

Bujg pador MeToanueckue peKoMeHJamnu

JIeKIMU PaboTa HaJi KOHCIIEKTOM JIEKIIMM HAYMHAETCSI B ITpoLlecce HANMCAHUSI KOHCIIEKTa. [[is yydIneHust KOHCIIEKTa
MOKHO UCIOJIb30BaTh CUTHAJIbHBIE 3HAKH, CIIOCOOCTBYIOIINE YCHICHHI0 HHpOpMaTHBHOCTH. Takke Ha OMOIIb
KOHCHEKTHPYIOIeMy IPUXOIUT CUCTEMA COKPAIIEHHBIX CJIOB U CI0OBOcOoueTaHui /abbpeBuarypa. Harmpumep, K.-11.
(kakol-1m60), roc. (rocyaapcTBeHHbIi) 1 ap. [IpocMaTprBaTh KOHCIIEKT JICKLIUHM JIy4llle Cpa3y Mociie 3aHATHH,
OTMevasi MaTepuall, KOTOPbIA BBI3bIBACT 3aTPYIHEHUS ISl IOHUMaHUs1. [[J1s1 HAXOXICHHsI OTBETOB Ha
3aTpyJHUTEbHbIE BOIPOCH HYXHO HCIIOJIB30BaTh NpeyIaraeMylo Juteparypy. Ecii camocTosTesbHO He yianoch
pazoOparbcs B MaTepuale, HyXkKHO c(hOpMYJIHPOBATh BOIIPOC U 0OPaTUTHCS K NPENofiaBaTeio Ha OJvKxanmen
JIEKIMHU WA KOHCYJIbTALIMH.

OcoOeHHOCTH KOHCTIEKTa:

1. KoHcriekT TpeOyeT ObICTPOM 3aIKCH.

2. KOHCIIEKT OJIKEH JIETKO YUTAThCSI M XOPOIIO 3aIOMHHATHCSL.

3. B KOHCIIEKTe I0ITyCKaloTCs TakKe (hOPMBI, KOTOPBIE TIOHSTHHI TOJIBKO aBTOPY.

4. KOHCIIEKT - 3TO 3aIiCh CMbICIIA JISKIIUH.

Crpanuua 8 u3 13.
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Bujg paéor MeToanuyeckue peKOMeHIalu
nadoparopHeie | JlabopatopHast paboTa - 3TO MPOBEICHUE CTYICHTAMH 110 33/IaHHIO MPETOaBaTe s FITH M0 UHCTPYKIIUHU OIBITOB C
pa60T1>1 HCIIOJIb3OBAHUEM l'[pI/I60p0B, MNPUMEHEHHUEM MHCTPYMEHTOB U APYTUX TEXHUYCCKUX HpI/ICHOCOGJ’ICHI/IfI, T.€. 9TO

M3yYCHHE KaKUX-JIMO0 00BEKTOB, SIBJICHUI C IIOMOIIBI0 CIIEIUAILHOTO 000PYIOBaHHUS.

B xone 1a60paTOpHO-TTPAaKTUIECKUX pabOT CTYAEHTH BOCHIPUHUMAIOT U OCMBICIIMBAIOT HOBBIN YYeOHBIN MaTepHal.
IpakTUyeckue 3aHITUS HOCAT CHCTEMAaTHUECKHUI XapaKTep, PEryJIsIpHO CIenys 3a KakI0H JeKIueH i
JBYMSI-TPEMsI JICKITUSIMU.

JlabopatopHoO-TipakTHYecKre padOTHI BHITOJIHSIOTCS COTIACHO rpaduka yuyeOHOro mporecca U CaMOCTOSITETbHON
padoTHI CTYICHTOB 1O AUCHUTUTUHAM. [1pr 5TOM cOOITI0AaeTCs TPUHIIAI MHAWBUIYATLHOTO BHIIOJTHEHHSI padoT.
Kaxnp1ii cTyneHT BeeT pabodyio TeTpajib, o(hopMiIeHIe KOTOPOU JIOJKHO OTBeYaTh TpeOOBaHHUSIM, OCHOBHBIC U3
KOTOPBIX CJIE/IYIONIHe:

- Ha TUTYJILHOM JIMCTE YKa3bIBAIOT MPEIMET, KYPC, TPYIILY, MOATPYIITY, (PaMHUJIHIO, UM, OTYECTBO CTY/ICHTA;
KaXJIy10 paboTy HyMEpYyIOT B COOTBETCTBUH C METOJMUYECKUMU YKA3aHUSIMU, YKA3bIBAIOT JATy BHIITOJHEHUS
padoTH;

- MOJTHOCTBIO 3aIKCHIBAIOT Ha3BAHUE PAOOTHI, IeJb U MPUHIIVIT METO/a, KPATKO XapaKTepU3YIOT X0/
9KCIIEPUMEHTa U OOBEKT UCCIICIOBAHNS,

- TIPU HEOOXOIUMOCTH TPUBOJISIT PUCYHOK YCTAaHOBKU; PE3yJIbTATHI OMBITOB (PUKCUPYIOT B BUJIE PUCYHKOB C
00513aTeJTbHBIMU TTOJITACSAME K HUM, a TaKXKe TAOJIUIIBI WITH OIUCHIBAIOT CJIOBECHO (XapakTep opopMIICHUs pabOThI
OOBIYHO YKa3aH B METOANIECKUX YKa3aHUSIX K CAMOCTOSTEILHBIM paboTam);

- B KOHIIE KaXKJI0H padoThI JeJIaloT BHIBOJ WM 3aKJTI0UYEHHE, KOTOPhIe 00CYKIAI0TCS TIPH MOIBEICHUH UTOTOB
3aHATHS.

Bce nepBuuHBIe 3ammucu HEOOXOIUMO JeJIaTh B TETPAIH MO XOIY SKCIIEPUMEHTA.

IpoBeneHue 1TabOPaTOPHO-MPAKTUIECKUAX PAOOT BKIIIOYAET B CeOs CIIC/TYIONIHE STATTbL:

- IOCTAHOBKY TEMBI 3aHITUI U OIpeiesieHre 3a/1a4 JJa00PaTOPHO-TTPAKTUIECKON pabOTHI;

- ompeJieNieHre MOPSIIKa JIJAO0PaTOPHO-TIPAKTHIECKON PadOTHI WM OT/IEIIBHBIX €€ ITAIlOB;

- HETMIOCPEJICTBEHHOE BHINIOJTHEHHE JIAOOPATOPHON/TIPAK THUECKON pabOTHI CTY/IEHTaMK U KOHTPOJIb 32 XOJIOM
3aHATANA U COOMOAEHNEM TEXHUKN O€30IaCHOCTH;

- TMOJIBEJICHNE UTOTOB JIAOOPATOPHO-TMPAKTUIECKON PadOTH U (hOPMYIMPOBAHUE OCHOBHBIX BBHIBOJIOB.

Ipu moATOTOBKE K JIAOOPATOPHBIM 3aHATHSAM HEOOXOMMO 3apaHee U3YUUTh METOMUYECKHE PEKOMEH IAINH 110
ero npoBeaeHn0. OOpaTUTh BHUMAHHUE Ha I1eJTb 3aHSITUSI, HA OCHOBHBIC BOITPOCHI JIIsSI MTOJITOTOBKY K 3aHSTHIO, HA
COfIepKaHUe TeMbI 3aHSATHS.

JlabopatopHoe 3aHATHE TPOXOAUT B BUJIE AUAJIOTA - pa30opa OCHOBHBIX BOIIPOCOB TeMbl. Takske 1adbopaTtopHoe
3aHSTHE MOXKET IPOXOUTh B BUJIE MOKAa3a MPE3EHTAIHA, IEMOHCTPATHBHOIO MaTepuaia (B YaCTHOCTH IIAKATOB,
CJIAIiIOB), KOTOPBIE COMPOBOXIAITCS OeCce/IoN MperoaBaTelist CO CTyAeHTaMU.

CTyaeHT MOXKeT c]aBaTh JTJaOOPaTOPHO-TIPAKTHUECKYI0 paboTy B BUJIe HaNMCaHUs pedepara, MoJroTOBKH
CJIAIIOB, MPE3eHTAIUI U TIOCIIeYIONIel 3alUThl er0, OO MOXET HAIMCATh KOHCIIEKT B TETPaIH, OTBETUB Ha
BOIPOCHI IO 33JJaHHOH TeMe. OTBETHI Ha BOIPOCH MOKHO COIPOBOXK/ATh PUCYHKAMU, CXEMaMH U T.[I. C
MIPUBJICYCHUEM JIOTIOIHUTETLHON JIMTEPATYpPhl, KOTOPYIO CIIEAyeT YKa3aTh.

JI1s1 IpOBEpKY aKaJeMUIECKON aKTHBHOCTH M KauecTBa padOTHI CTy/IeHTa pabouyio TeTpajib IePHOTUISCKI
TIPOBEPSIET MPETIOJaBaTE b,

K 1a6opaTopHO-TIpaKTUIECKUM padoTaM CTYJECHT JOITYCKAEeTCs TOJNBKO MOC/Ie HHCTPYKTaka MO TEXHUKE
6e3onacHocTy. [1o0keHNsT TEXHUKHU Oe30MacCHOCTH U3JIOKEHBI B MTHCTPYKIHAX, KOTOPBIE JIOJKHBI HAXOJUThCS Ha
BHUIHOM MeCTe B JJaDOpaTOpHH.

Crpannna 9 u3 13.
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMoCTOsI- MeTtoauyeckre peKOMEHIALMH [0 OPTaHU3alMi CaMOCTOSTENIbHOM paOOThI CTYAEHTOB.
TespHasA padota | CamocTosATeIbHAS PaboTa ABJIAETCS ONHUM U3 BUIOB YUEOHOH NEATEIbHOCTH 00YyYaloIMXCs, CIOCOOCTBYET
Pa3sBUTHUIO CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH ¥ OPraHU30BaHHOCTH, TBOPUYECKOTO MOAXOAA K PEIICHHIO
1po6jeM y4eOHOro U IpodecCHOHaIbHOIO YPOBHS.
CamocrosTespHas padoTa IPOBOAUTCS C LIE/bIO:
- CHCTEMaTH3alliy 1 3aKPEIUIEHUS MTOJyUeHHbIX TEOPETHUECKNX 3HAHUI U MIPAKTUUECKUX YMEHHUI 00yJalomuxcs;
- yryOsieHnsl 1 paclIMpeHHst TEOPETHUECKUX 3HAHUH;
- (hopMHMPOBaHMS YMEHHI UCIIOJIb30BaTh CIELMAIBHYIO JIUTEPATYPY;
- pPa3BUTHSI IO3HABATEIBHBIX CIIOCOOHOCTEH M aKTUBHOCTH O0YYAIOIHUXCs: TBOPUECKOW MHUILIMATHBHI,
OTBETCTBEHHOCTU M OPraHU30BaHHOCTH;
- (hopMHUpOBaHUST CAMOCTOSATENBHOCTH MBIIIUIEHU S, CIIOCOOHOCTEHN K CaMOPa3BUTHIO, CAMOCOBEPIIIEHCTBOBAHHIO 1
caMopeaJIN3aLiH;
- pa3BUTHUSA UCCIEA0BATENBCKUX YMEHH.
AynutopHasi caMoCTosITeNIbHAS paboTa 1Mo y4eOHOW JUCIUIUIMHE Ha YYeOHBIX 3aHSATHSX MO/l HENOCPEACTBEHHBIM
PYKOBOJCTBOM IIpernojiaBarelis U 1o ero 3ajaHuio. BHeayquTopHas camocTosATenbHAA paboTa BbIIOIHAETCA 110
3a/IaHUI0 NIperiofiaBaTesisd 0e3 ero HeoCPEeACTBEHHOIO yYacTHsl.
Bupl 3a1aHuii 17151 BHEay JUTOPHOM CaMOCTOSITENIBHON pabOThl, MX COJIEpKaHUe U XapaKTep MOI'yT UMETh
BapuaTUBHBIA U I PepeHIIMPOBAHHBIN XapaKTep, YIUTHIBATh CENU(HKY N3ydaeMoil y4eOHO!N IUCIUITIMHI,
VHIVBU/IyaJIbHBIE OCOOEHHOCTH 00YYaloIIerocsl.
KoHTpoJb camocTosATeIbHON padoTh U OIIEHKa ee pe3yJIbTaTOB OpraHu3yeTcs Kak eJUHCTBO JIBYX (hOpM:
- CAMOKOHTPOJIb U CAMOOLIEHKA 00yYaIoIerocs;
- KOHTPOJIb ¥ OLIEHKA CO CTOPOHBI ITPENoAaBaTels.

OpraHuzarys 1 pyKOBOJCTBO ayJAUTOPHON CaMOCTOSATEIBHOU PaOOTHI

AynuTopHasi caMOCTOSITe IbHas padoTa Mo AUCIAIUIMHE BBITIOHSETCS Ha YUeOHBIX 3aHATUAX O]
HETOCPEICTBEHHBIM PYKOBOJICTBOM TIPENOIaBaTEe sl U TI0 €r0 3a/IaHHIO.

OCHOBHBIMU BHJIAMH ayJUTOPHOIN CAMOCTOSITEIbHON pabOTHI SIBJISIIOTCS:

- BHIITOJTHEHHE JTAO0OPATOPHBIX M MPAKTUYECKUX pabOT MO MHCTPYKIAM; padoTa ¢ IUTEpaTypor U JPyrUMHU
HCTOYHVKAMU WH(OPMAITIH, B TOM YKCJIE SJIEKTPOHHBIMU;

- caMO- ¥ B3aUMOIIPOBEPKa BHIITOJTHEHHBIX 33JaHUIA;

- pelieHre MPOOJIEMHBIX M CHUTYAIIMOHHBIX 3a/1a4.

BrinonHeHue 1Ta00paTOPHBIX U MPAKTHYECKUX PadOT OCYIIECTBIISIETCS Ha JJAOOPATOPHBIX U MPAKTHIECKUX
3aHSTUSAX B COOTBETCTBUM C TpaprKoM YIeOHOTO Tporiecca. s obecreyeHus: caMOCTOSATEeIBHON pabOThI
TIPEeToIaBaTelIsIMU pa3padaTHBAIOTC METOJMUECKIIE YKAa3aHUS 110 BHITOJHEHHIO JIJA00PATOPHOMN/TIPaK THUECKOM
padoTHL.

Pabora ¢ mutepaTypoi, IpyruMy KCTOYHUKAME WH(OPMAIIUH, B T.Y. SJIEKTPOHHBIMHA MOXKET Peal30BbIBATHCS Ha
CEMUHAPCKUX W MPAKTHUECKUX 3aHATUSX. [JaHHbIe UCTOUYHUKY UH(OPMAITUKM MOTYT OBITh IIPE/ICTABJICHBI HA
OYMaXHOM /WU JIEKTPOHHOM HOCHUTEJISIX, B TOM uucie, B cetr Internet. [IpernogaBatens popmyupyeT 1eitb
padoTHI C TAHHBIM UCTOYHUKOM UH(OPMAITUH, OIpe/ieisieT BpeMs Ha TpopaboTKy JOKyMEHTa U (popmy
OTYETHOCTH.

CaMo 1 B3aMMOIIPOBEPKAa BHIIOTHEHHBIX 33/IaHUIA Yallle CIOIb3YeTCs] Ha CEMUHAPCKOM, TTPAKTUIECKOM 3aHATHU
U IMEET CBOEH IeJIbI0 MPHOOpEeTeHNE TAKUX HABBHIKOB KaK HAOIOJICHNE, aHAJI3 OTBETOB COKYPCHUKOB, CBEpKa
COOCTBEHHBIX PE3yJIbTATOB C ITAIOHAMH.

Pemenue mpo01eMHBIX U CUTYaIMOHHBIX 3a]a4 MCIOJIb3YeTCs Ha JIEKITMOHHOM, CEMUHAPCKOM, MTPAKTUIECKOM U
Jpyrux Bujax 3aHsaTui. [IpobiaeMHass/cuTyalioHHas 3a/1a4a JIOJKHA UMETh YeTKYI0 (DOpMYJTHPOBKY, K HEH
JIOJIKHBI OBITh TIOCTABJIEHBI BOIIPOCHI, OTBETHI HA KOTOPBIE HEOOXOAMMO HalTH U 000CHOBaTh. KpuTepru oreHKu
MPAaBWILHOCTH pPellleHHs] MPOOIeMHON/CUTYAIIMOHHO! 3a/1a9y JTOJDKHBI OBITh U3BECTHBI BCEM 00YJaIONIIMCS.

3a4eT 3auéT HalleJIeH Ha KOMILIEKCHYIO TPOBEPKY OCBOEHHU s IUCIMIUIUHBL. OOyYaloIuiics MoJiydaeT BOonpoc (BOMPOCHI)
60 3a7aHue (33/1aHUs1) U BpeMsl Ha TIOITOTOBKY. 3a4€T MPOBOAUTCS B YCTHOM, TMCbMEHHOM WITM KOMITBIOTEPHOM
(opme. OrieHnBaeTCs BiiaJIeHUEe MaTepHaIioM, ero CUCTEMHOE OCBOEHHE, CIOCOOHOCTh TIPUMEHSITh HYKHbIE
3HAHUs1, HABBIKM M YMEHUSI TIPU aHAJIM3e MPOOJIEMHBIX CUTYAl[Mi U PEIlIeHUH MPAKTUUECKUX 3a/IaHUI

9K3aMeH DK3aMeH HalleJIeH Ha KOMITIEKCHYIO IPOBEPKY OCBOEHUST TUCIMILTUHBL. DK3aMeH MPOBOUTCS B YCTHOU MJIH
MUCbMEHHOM (popMe 1Mo OUiieTam, B KOTOPBIX COfIepKaTcs BOMPOCH! (3a/1aHus1) IO BCEM TeMaM Kypca.
Ooyuaroremycst JaéTcsi BpeMsi Ha MOAroToBKy. OlleHNBaeTCs BaJICHHE MAaTepHAJIOM, er0 CUCTEMHOE OCBOSHHE,
CIOCOOHOCTD MPUMEHSATH HYKHBIE 3HAHUS, HABBIKU M YMEHHUsI [IPU aHAJIU3€ MPOOJIEMHBIX CUTYAIUi U pelIieHUN
MPAaKTHYECKUX 3aJaHUI.

SAEKTPOHHBH
Crpanuna 10 u3 13. Il YHHBEPCHTET
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC O6CCH€‘IGHI/I€ 06paSOBaT€J’[bHOFO HpOHCCCﬁ 110 JUCHUITJINHE (MO,HyJ'IIO) BKJIIOYACT B 066}1 CJ'[e,HyIOIHI/IC
KOMITIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Yy4eOHble ayqUTOPUH /TSI KOHTAKTHOHM padoTHI ¢ MpernoaBaTesieM, YKOMITJIEKTOBAaHHbBIE CIIeIMaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbSI).

Kommnblotep u puHTEp 1T pacnevyaTky pa3JaTOYHbIX MAaTEpPUAIOB.
MynabTuMeauiiHas Ay AUTOPUSL.
Crienmanu3upoBaHHas 1adopaTopusi.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaIomUXCcs HHBAJINI0B U JIHIL C
OrpaHN4YeHHbIMU BO3MOKHOCTSIMH 3/10POBbs

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOIIECCe MIPUMEHSIIOTCS CIIEAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIeryaoiime
BOCIIpHSATHE WHPOPMAIUU 00yJYAOIINMUCS MHBATUAAMH U JIUIIAMH C OTPAHUIEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOIO IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, y10OHBIE TS pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHHMEe KOHTEHTA, KOTOPBIA MOXXHO NPEICTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETh
BO3MOXXHOCTh MACIITAOUPOBAHMS TEKCTa ¥ U300paKeHHH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYITHOCTb yIPaBICHUS
KOHTEHTOM C KJIaBUaTyPBI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00Yy4aloIMXCsl BOCIPUHUMATH OJJHY M TY ke MH(OPMAaIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yad HH(POPMALHIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMCHEHUEC IPOIrPaMMHBIX CPEJICTB, 06CCHC‘II/IBaIOH.[I/IX BO3MOXHOCTb OCBOCHUA HABLIKOB 1 yMeHI/IfI, (l)OpMI/IpyCMI)IX
,I[HCLIHHJIHHOﬁ, 3a CUYET AJIbTEPHATUBHbBIX CHOCO6OB, B TOM 4MCJI€ BUPTYAJIbHBIX na60paT0pm7I " CUMYJIAITMOHHBIX TeXHOJIOFHfI;

- IPUMEHEHNEC TUCTAHIIUMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3jinvHbIX Cl)OPM
HHTCpaKTHBHOfI KOHTaKTHOU pa6OTbI 06yqa10Lueroc;{ C npenojaBarejieM, B TOM YUCJIE BC6I/IHap0B, KOTOPbIE MOTYT OBITH
HCIIOJIb30BAHbI I TPOBEACHN A BUPTYAJIbHBIX J'ICKLII/IfI C BO3BMOJKXHOCTBIO B3aHMOHCﬁCTBH§[ BCEX YUACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMPOBEACHUSA TPEHUHIOB,
OpraHmsalyn KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHI>IX TEXHOJIOTHI JUIS OpraHnu3atn (bOpM TEKYHIEro U NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYCHUE TTPOJOLKUTEIILHOCTU CIa4n 06y‘IaIOIJ_II/IMC$I WHBAJIMAOM HJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMC)KyTO‘{HOIjI aTTeCTalluH 110 OTHOLICHUIO K yCTaHOBHCHHOI;'I MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIbHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B MMUCbMEHHOMN (I)OpMC, - He Ooutee yuem Ha 90 MHMHYT;

- IPOJOJIKUTEIPHOCTH MOATOTOBKYM 00YYAIOIIEerocsi K OTBETY Ha 3auéTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOJIOJIKUTENIFHOCTH BBICTYILICHHUS 00YYaloOLIerocst pH 3aliuTe KypcoBor paGoThl - He 6oJiee yeM Ha 15 MUHYT.

[porpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHusMu PI'OC BO u y4eOHBIM TU1aHOM 110 crienmanbHocTy: 31.05.01
"JleueOHOe neno” u cnenuanmsanun "Jleuye6Hoe neno”.

SAEKTPOHHBH
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nocobue / A. B. Aranos; Kazan. denep. yH-T, UH-T pusuky, Kad. men. pusuku. - dnexkrponnsie nanusie (1 dair: 2,01 M6). -
(Kazanb: Kazanckuit penepanbHblii yausepcuret, 2019) . - 3ari. ¢ skpaHa. - Beix. nas. opur. ned. u3n.: Kazans, 2019. -336 c.:
ni. - Pexxnm gocryna: otkpbithiid. - URL:
https://kpfu.ru/portal/docs/F1625987464/Medicinskaya.fizika.Chast.1.Mekhanika.Molekulyarnaya.fizika.pdf (gata
obpamrenus: 15.01.2023).

4. denoposa, B. H. Kpartkuii kypc MeAUIIMHCKOI 1 GMOJIOrMuecKo (PU3UKH C JieMEeHTaMU peabunuToioruu. Jlekuuu u
ceMuHapsl: yueOHoe rocodue / B. H. ®enoposa, JI. A. CrenaHoBa. - 2-e u3a., uctp. - Mocksa: PUSMATIIUT, 2008. - 622 c. -
Tekcr: anekTponHbiii // Jlaub: a5ekTpoHHO-OMOIMOTeYHas cuctema. - URL: https://e.lanbook.com/book/2150 (garta obparieHus:
15.01.2023). - Pexxum moctyna: y1si aBTOPU3. TOJIb30BaTENEH.
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3JIEKTPOHHBIHN pecypc]: yuebHnoe mocodue / U. A. Jlatdymmmn; Kazan. denep. yu-t, Un-t ¢pusuku, Kad. obu. ¢pusmkw. -
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3. Inyraxun, I'. A. Buoduszuka: yue6Hoe nocodue / I'. A. I[Tnyraxun, A. I'. Komiaes. - 2-e uzz., nepepad., JOII. -
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Iporpamma mucrmrumas "MeaurmHckas pusuka”; 31.05.01 "Jleue6noe meno”.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.16 Meouvyunckas gpuszura

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

CrennanbHocTs: 31.05.01 - JleyeOHoE 1e10
Crenpanuzanus:_JleyeOHoe nemo

Kpanuukanus BHITyCKHUKA: BpaY - JIeYeOHUK

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

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.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.

3AE
Crpanuna 13 u3 13. IEl YHH



http://www.tcpdf.org

