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[Iporpamma aucturuivasl "Meguuuackas ¢pusuka'; 31.05.03 "CromaTonorus”.

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 aucturuivasl "Meguuuackas ¢pusuka'; 31.05.03 "CromaTonorus”.

[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
KOMITeTeHIH npuoopeTaeMoii KOMIETEHIINN
OIIK-8 CriocoOeH MCIOIb30BaTh OCHOBHbIE (PM3UKO-XUMHYECKUE, MaTEMaTHUECKUE U
eCTeCTBEHHOHAYYHbIE TTOHSATHSI U METOIbI TIPH PEIlIeHNH IPO(eCCHOHAIbHBIX 33714

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

- [IpaBWJia MOJIb30BAHUA MEJUIIMHCKUMU U3NCIUAMU, IPUMCHACMbIMU B 06Hl€K.HI/IHH'~I€CKOﬁ IPAKTHUKE]

- IMarHOCTMYECKKE MHCTPYMEHTAIbHBIE METO/IbI 00CIe0BaHUsI OOJILHOTO, IPEIyCMOTPEHHBIC TOPSAAKOM OKa3aHUs
MEeIULIMHCKOM ITOMOIIIH;

- TMOKa3aHMs /IS HAIIpaBJIeHUsI TTAlMeHTa Ha MHCTPYMEHTAJIbHBIE MCCIEJOBaHUS U (DYHKIIMOHABHYIO TUarHOCTUKY
JloKeH yMeTh:

- IPUMEHSATh MEJULIMHCKHE M3/1eNus, IPeIyCMOTPEHHBIE MOPSAAKOM OKa3aHUA MEJULIMHCKOMN TOMOIIH;

- OIIpeaeIATh H€O6XOHI/IMLII>’I o0beM U ColepKaHnE HHCprMCHTaﬂLHOﬁ nu q)yHKHPIOHaI[bHOfI JUArHOCTHUKHU C LEJIbIO
YCTAaHOBJICHUA JUArHo3a;

- IPOBOJUTH (PU3MKAIBHOE 00C/IeJOBAaHUE NAIIEHTA, IPEyCMOTPEHHOE MOPSIKOM OKa3aHUsl MEAUIIMHCKON TOMOIIH
JlomxeH BlIafeTh:
- METOIMKAMHU MTPUMEHEHHS CIIENUATN3UPOBAHHOTO MEIUIIMHCKOTO 000PyI0OBaHHS;

- HaBBIKAMH MHTEPIPETALMH Pe3y/IbTaTOB HanOojee pacpoCTPaHEHHBIX METOROB (DYHKIMOHAIBHOM 1 MHCTPYMEHTAIbHON
JUarHOCTUKH;

- IpUeMaMy Bepr(pHKay JUarHo3a ¢ UCIoJIb30BaHUEM JIa00PATOPHBIX, THCTPYMEHTAIBHBIX, CHEMAIN3UPOBAHHBIX
METOZIOB 00C/Ie10BaHusl.

JloyKeH IeMOHCTPUPOBaTh CIOCOOHOCTh 1 TOTOBHOCTb:

- HCII0JIb30BaTh OCHOBHbIE (PU3MUECKUE U MAaTEMATHYECKUE TIOHATUSA U METO/IBI ITPU pellieHnH NMpoheCcCUOHANIBHBIX 3324,
pelarh npocTeiive SKCIepuMeHTaIbHbIE 3a/1aul, 00padaTHIBATh, aHATU3UPOBATh U OLIEHUBATH IOJTyYeHHbIE PE3y/IbTaThl;
- UCTIOJIb30BATh 3HAHUS 3aKOHOB (PM3MKH [UIs OCBOEHUS (PM3MUYECKMX OCHOB pabOThl MEUIIMHCKOTO 0O0PY/I0BaHHUST;

- IPOBOZIUTH Hay4HbIE NCCIISAOBAHUS B M30paHHON 00JIACTH SKCTIEPUMEHTAIBHBIX M (MIJIM)TEOPETUUECKUX MEAUIIMHCKHX
HCCJIE/IOBAHUH C MOMOIIIBI0 COBPEMEHHOM MPUOOPHO# 0a3bl (B TOM YHCIE CIIOKHOTO (PU3UUECKOro 000pyYIOBaHUs) U
MH(POPMAIIMOHHBIX TEXHOJOTHH € yYETOM OTE€UECTBEHHOTO M 3apyO0eKHOTO OIbITa; peliaTh MPOCTEHINHE IKCIIEPUMEHTAIbHbIE
3a1a9M, 0OpabaThiBaTh, aHATM3NPOBATH U OLIEHUBATD MOJTyYEHHbIE Pe3yJIbTaTHI;

- UCIIOJIb30BAaTh MOJIYYEHHbIC 3HAHUSA MTPU U3YYECHUU APYTUX AUCHUIUIMH, ITPU BBIITOJTHEHUHA ITPAKTUYCCKUX Jla60paT0pHI)IX
3a/1a4, KYpCOBbIX U JUIIJIOMHBIX pa60T;

- UCIIOJIb30BAaTh NMOJIYYEHHbIC 3HAHUS B Hay‘IHO-I/ICCJICIIOBaTCHLCKOﬁ pa60Te, npu pa60Te B MCIUIIMHCKUX YUYPECKIACHUAX,
HAYYHbIX UCCTICAOBATCIIbCKUX EHTPAX.

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuurimHa (Moayb) BKJIoueHa B pasaen "b1.0.16 ductumniunsl (Moaysm)" OCHOBHOM MpodecCUOHATBHON
obpasoBaresbHO# porpammbl 31.05.03 "Cromarosorus (Cromartosiorus)" U OTHOCUTCS K oOsi3aTesbHol yactu OITOIT BO.

OcBauBaercs Ha 1 kypce B 1, 2 cemecTpax.

3. O6beM qUCHATLIMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHeM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoImuxcs ¢ npemnojaBareem (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSTEJLHYIO
padoTy obyuarommxcs

OO61m1ast TPyIOEMKOCTh AUCIUTUIMHBI COCTABIIsAET 4 3a4eTHHIX (bie) enuHuIl(bl) Ha 144 vaca(oB).

Crpannua 3 u3 14.




ITporpamma pucimruiuael "MenunuHckas ¢usuka”; 31.05.03 "Cromaronorus”.

KonrakTtHas padora - 96 yaca(oB), B TOM YHCIIE JISKITUH - 32 Yaca(oB), MpakTU4IecKue 3aHATus - 0 yaca(oB), 1a00paTOpHBIE
padoTh! - 64 yaca(oB), KOHTPOJIb CAMOCTOSITETbHON padoThl - ) yaca(oB).

CamocrositesibHast pabota - 39 yaca(oB).

KonTposnsb (3auét / x3ameH) - 9 yaca(oB).

Popma MpomMeRyTOYHOrO KOHTPOJIS JUCHUILIMHBL: OTCYTCTBYET B 1 cemecTpe; 9K3aMeH BO 2 CeMeCTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-
UX TPYA0E€MKOCTh (B 4acax) CTOSI-
N Paszjennl iucuunumnet / Ce- Ulexuun,Texuun{IIpakru-[[Ipakru-Jlagopa-Iadopa- TeJb-
mMoayJasa MECTP| Bcero | B 3J. |4Yeckue | yeckue |TOpHbIE |TOpPHbIe | Has
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
1. |Tema 1. Kunemartuka 1 2 0 0 0 3 0 2
2. |Tema 2. Ilunamuka 1 2 0 0 0 4 0 2
3. |Tema 3. Bunpl B3aumMoaercTBUs (CHI) 1 2 0 0 0 3 0 2
4. Tema 4. PaGota u sHeprus. BparatensHoe 1 2 0 0 0 4 0 3
JBYDKEHUE TBEPAOro TeJia
5. [Tema 5. MexaHuKa )XUAKOCTEN U Ia30B 1 2 0 0 0 4 0 2
6. (Tema 6. KoneOGaHus ¥ BOJIHBI 1 2 0 0 0 4 0 3
7. (Tema 7. OcHOBBI MOJIEKYJIIPHON (PUBUKU 1 2 0 0 0 4 0 3
8. Tema 8. fIBnenus nepeHoca OCHOBBI 1 > 0 0 0 3 0 3
TEPMOJUHAMUKH.
9 Tema 9. CpoiicTBa peabHbIX I'a30B, KUAKOCTEN U 1 0 0 0 0 3 0 4
TBEPIBIX TEJl
10. Tema 10. DnexkTpocTaTika. PrU3nYecKre OCHOBBI 2 > 0 0 0 4 0 1
aneKTporpapuu
Tema 11. Dnextpudeckuii Tok. IIpoBoaHuKY,
11, [monynpoBoHMKH 1 WONEKTPUKH, MX CBOHCTBA U 2 2 0 0 0 4 0 1
MIpUMeHeHUe
12.|Tema 12. Marnetuzm 2 2 0 0 0 2 0 2
13. Tema 13. DneKTpoMarHuTHasE UHAYKIKUSL. 2 2 0 0 0 4 0 2
DJIeKTPOMATHUTHbBIE KOJIeOaHHS
Tema 14. DneKTpoMarHuTHbIE BOJHBL Teopus
9JIEKTPOMArHUTHOTO TOJIsT MakcBesia.
14. JBoiicTBeHHas mprpoaa ceeta. OCHOBBI 2 2 0 0 0 4 0 2
reOMETPUIECKON ONTUKH
Tema 15. Crpoenue rnaza. Mukpockon, jgyna.
15.|BosHOBBIE cBO¥iCTBa cBeTa. HTEpdhepeHnus 2 2 0 0 0 4 0 2
Tema 16. BosTHOBBIE CBOWICTBA CBETA.
16. |MuTepdepentms, audpaxims, Moaspu3aiusl. 2 2 0 0 0 4 0 2
Tema 17. B3aumoaeicTBHE CBETA C BELIECTBOM.
17.|JIazepsl. PeHTreHOBCKOE U3iTyueHue 2 2 0 0 0 4 0 2
18, Tema 18. OCHOBBI aTOMHOI U SIIEPHOU (PUBUKH 2 0 0 0 0 2 0 1
1Toro 32 0 0 0 64 0 39
4.2 Cogepskanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. Kunematnka
SAEKTPOHHBIH
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[Iporpamma aucturuivasl "Meguuuackas ¢pusuka'; 31.05.03 "CromaTonorus”.

Beenenue. OnpesiesieHus (KUHEMATHKA, TUHAMUKA, CTATUKA, TPAEKTOPHsI, CHCTEMBI OTCUETA, YPABHEHHUE JIBUKEHUS).
KuHematuueckue XxapakTepUCTUKH OBIKeHUs. [lepemertieHne, CKOpocTb (MTHOBEHHAS, CPE/IHSIS), TPOUIEHHBIN TyTh.
VckopeHue, yCKOpeHHe MU KPUBOJIMHENHOM JIBUKEHUH, TAHTEHITMAIbHOEe U HOpMaJibHOE ycKopeHus. Kunemaruka
BpallaTeIbHOrO IBMKEHMsI. BpallieHue Mo OKpyKHOCTH C IOCTOSIHHOM CKOpOCThI0. [locTymnare/ibHOE U BpamarebHOe
JIBUKEHHE TBEPJOro Teja. YTIoBas CKOPOCTb, YIJIOBOE YCKOPEHHUE.

Tema 2. /Inunamuka

OCHOBHBIE TOJIOKEHUS] OMOMEXAHUKH. HI/IHaMI/IKa MaTepI/IaﬂbHOﬁ ToukH. 3aKoHb HpioTOHA. HpI/IHL[I/Il'I HE3aBUCUMOCTHU
HeﬁCTBHH CHUJI (HBI/I)KCHI/IH). I/IMHyJIbC MaTepI/IEUIBHOﬁ TOYKH U UMITYJIbC CUJIBIL. 3akoH COXpaHCHH1A UMITYJIbCaA. Cucrema CIUHUILL
I/I3MepeHHﬁ q)I/I3I/I'-IeCKI/IX BCJIMYMH B MEXaHHUKE. HI/IHaMI/IKa CUCTEMbI MAaTCPUAJIbHBIX TOYCK. BTOpOIjI 3akoH HpioTOHA 1151
ABUIKEHUA CUCTEMbI MATEPUAJIBHBIX TOYCK.

Tema 3. Buanl B3aumoaeiicTBust (CHJI)

I'paBuTaroHHble cuiibl. Macca MHepTHAs ¥ TpaBUTalMoHHas. HeBecomocTs u neperpyska. (Meanko-61uoioruyeckue aceKThl,
HeHTpr(yriupoBaHue B OMOJIOTUH, CAMOCTOATENBHO). YIipyrue cuibl. 3akoH ['yka. [lnarpamma pactspkenust. (OcodeHHOCTH
Jedopmalium TKaHel YesnoBeKa - camocTosiTesbHO). Cuiibl Tpenusi. iHepimanbHble cucteMbl otcdeTa. [IpuHumn
orHocuTensHOCTH ["anmunes. Hennepuuanshsle cucteMsl oTcuetsl. LlenTpoOexkHas cuna unepuuy, cuia Kopuosuca.

Tema 4. Pa6oTa u 3Heprusi. BpamareianrHoe qBHKeHNEe TBEPAOTO0 TeJa

Pabora u sHeprus. [ToTeHImanbHas mojie, paboTa KOHCEPBAaTHBHBIX CHJI, IOTEHIMAaIbHAs SHeprust. KuHeTnueckas SHeprus.
3aKkoH coxpaHeHus1 SHepruu. BpaiarenbHoe qBuKeHUe TBEpIoro Tesa. MomeHT cul. OCHOBHOE ypaBHEHUE JUHAMUKU
BpaIllaTeJIbHOTO IBUXKEHUs. Y paBHEHUE JBYOKEHUS YTJIOBOrO MOMEHTA. 3aKOH COXPaHEHUsI MOMEHTA UMITYJIbCa.
I'upockonuyueckuii apdexT. [IBmkenne rupockomna. (Phyaru nepBoro u BTOPOro poja, ?30JI0Toe MpaBio MEXaHUKHU?, paboTa
CYCTaBOB - CAMOCTOSITEJIbHO).

Tema 5. MexaHnuka >KHAKOCTeH 1 ra3oB

JlaBieHue, CAKMMaeMOCTb XUIKOCTH U ra3a. 3akoH ITackanda. 3akoH Apxumena. [IBrkeHue xuakocTy u rasa. Teopus
Hepas3pbIBHOCTHU CcTpyH. Y paBHeHue bepHyumn (6e3 BoiBoga). CienctBusl. [IBukeHUe BA3KOH KuakocTy. Bsskocts. ITpuHmn
nozo6ust, uncio PeitHomnbaca. Bornpockl reMojMHaAMUKI: OCOOEHHOCTH JBUKEHUsI KPOBH B KPOBEHOCHOH CHCTEME YesioBeKa ?
CaMOCTOSITEJILHO)

Tema 6. Kote60anus u BOJIHBI

KonebatenbHoe aBukeHue. ['apMoHMUYeckre KojieOaHusl Ha TpUMepe MPYKUHHOTO MasiTHUKA. Y paBHEHUE JBMKCHU.
ITapameTpsl KosiebaHuii (YacToTa, IepHO U T.1.) BekTopHas Mojeb KoJieOaTebHOro JBMKEeHUA. MaTeMaTuIeCKUi MasiTHHK.
VpaBHeHue nBxeHus MasstHuka. KonebarenbHoe qBkeHre. ['apMoHUYecKie KojeOaHus Ha TIpUMepe Py KUHHOTO
MasTHUKA. Y paBHeHue JBrkeHus. [lapamerpsl kosebanuii (Yactora, nepron 1 T.1.) BektopHas Monenb Kone6aTebHOro
JBIOKCHUs1. MaTeMaTU4YeCKUA MassTHUK. Y paBHEHUE IBIKCHUS MasiTHUKA. 3aTyXamoliue KojicOaHust. MexaHnuecKuid pe30HaHC.
VpaBHeHue mockoi BosHbL. ([Judpakims, nHtepdepeHiys BOJH, o0lee onpeie/ieHUe - CaMoCTOSTeNNbHO). CTOsTuKe BOJIHBL.
Dddext Hornepa. (lomnepockomnus - CaMOCTOATENBHO). 3BYK. (XapakTepucTuKa 3ByKa (BbICOTA, TPOMKOCTD, TUAMa30H
CJIBILIIMMOCTH, TIOPOT CJIBIIMMOCTH, TOH, TeMOpP, 0OEpPTOH, U T.11.), IOHATHE 00 ayauarpamMMe ? caMOCTOATENbHO). MeTopl
3BYKOBOT0 00cCjIeIoBaHusl ? MccieaoBaHus B MeauiHe: Y 3U, noHsaTre 00 aycKaabTalliu, EPKYCCUH - CAMOCTOSITENBHO).

Tema 7. OCHOBBI MOJIEKYJISIPHOT (PU3HKH

Onpejesenust: 0671acT MoJieKyIsipHO# (pusuku. CructemMbl. MakpOCKOITMYECKUE TTapaMeTphbl CUCTEMBI. ArperaTHble COCTOSIHUS
u (assl BenecTBa. CriocoObl ONMUCaHUsI CUCTEM B MOJIEKYJIspHOU (pu3rike. OCHOBHBIE MIOJIOKEHHS MOJIEKYJISIPHO -
kuHetndeckont Teopunt (MKT). Wneansnslit ra3 kak mogess noctpoernss MKT. 130 - mporecchl. Y paBHEHHE COCTOSIHUS
uneaspHOro raza Knaneiipona - MengeneeBa. TepMoguHaMIUeCcKoe COCTOsSIHUE U TeMIepaTtypa. [IpuHIun aetaabHOro
paBHoBecus1. CteneHn cBOOO/Ibl. 3aKOH paBHOpACIIpe/IeIeHHs SHEPIUHM MOJIEKYJT IO CTeneHsM cBoOo ibl. OCHOBHOE ypaBHEHME
MKT. Pacnipenienenue MosekyJ o ckopocTsam Makcpeiuia. Bapomerprueckas ¢opmyna (¢ BeiBogoM). Pacnipenenenue
Bonbumana.

Cpena oObuTaHMsI )KUBBIX OPraHM3MOB. BUTAbHBIN qUana3oH TemrepaTyp ( camocTosTebHo). OOIme npeacTaBiIeHus o
KkproOuonorur. OCOOEHHOCTH BIMSIHUIA BBICOTHI Y TTyOOKOBOHBIX MOTPYKEHUI Ha KU3HENEITSIIbHOCTh YeIoBeKa.

Tema 8. fIB1eHus nepeHoca OCHOBBI TEPMOJUHAMHUKH.

JuHa cBoOoAHOrO mpodera MoJiekyJ. SIBienus nepeHoca (auddy3usi, TEIUIOMPOBOJHOCTD, BA3KOCTD). BpoyHOBCKOE
JBIKEHME (caMmocToATeNbHO). TepMoarHaMuueckoe onrcanue. 1- Hayaao TepMOIMHAMUKY (BHYTPEHHSISI SHEPIHsl CHCTEMBI,
paboTa 1o pacIIMPEeHHIO ra3a, TeIIoTa, TEIIOEMKOCTh HIEAIbHOrO raza.) Anuadaruueckuii mpouecc. Padora, coBepiiaemasi B
130 - npoueccax. [IpuHnmne nocrpoenns temwioBbix MamvH. Lukin Kapro. KIT[ nmkiaa Kapro. O6patnmele 1 HeoOpaTiMble
nipouiecchl. HepaBenctso Knaysuyca. uTponus. 3akoH Bo3pacTaHust (HEyObIBaHUS) SHTPONHMH (2-Ha4asao TEPMOJMHAMUKN).
Craructuyeckoe TOJIKOBaHUe SHTporuu. 3 7 Havasio TepMoauHamuku. Teopema HepHcra.

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

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.
(MeauiiHCKOE MaTepuasioBeieHue , ooriee npenacrapieHre. CaMOCTOSITELHO).

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 reOMeTPHY€eCKOH ONTHKH

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

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCIUIUIMHE (MOJIYJTI0) BKJIIOYAET OIIEHOYHbIE MaTepHAaJIbl, HAITPABJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIHI, B TOM YHCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILETo
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallH.

B (oHEe O1IeHOYHBIX CPENICTB COAEPKUTCS CIeayoIas HHPOPMAITHs:

- COOTBETCTBHE KOMIIETEHIIMH TIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 UCLUILIMHE (MOJYJI0);

- KpUTEpUHU OLIEHUBaHUs C(hOPMUPOBAHHOCTA KOMIIETEHIIHIA;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- OINMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeyPbl OLIEHUBAHUS /151 KaXKJI0TO OLIEHOUHOTO CPEACTBA;
- KpUTEpHH OLIEHWBAHUS [JTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPKAHNE OLEHOYHBIX CPEACTB, BKJIIOYad TpeGOBaHI/IH, MPEeAbABIIAEMBIC K HCﬁCTBHHM O6y‘-laIOIJII/IXC${, AEMOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3/IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

3 A
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7. IlepedeHb JUTEPATYPbI, HEO0X0AUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe JUCLUIUINHBI (MOYJIs1) IpejirosaraeT n3y4eHrue OCHOBHOM 1 JONOTHUTENbHON y4eOHOi iuTepaTypsl. Jluteparypa
MOJKET OBITh JOCTYITHA OOYUYaIOIIMMCS B OHOM M3 ABYX BapUaHTOB (MO0 B 0OOMX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
TIPaBOOOIAJATEISIMU;

- B leyaTHOM BuJe - B Hayunoi 6ubmunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaioT yueOHyIo JIMTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU 110J1b30BaHKs HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO 13 JII000H TOUKH MPY BBEAEHUM 00YYalOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DyeKTPOHHBIH yHUBepcuTeT . [Ipn nCronb30BaHNM ITeYaTHBIX N3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJKEeH OBITh YKOMILIEKTOBAH MMHU U3 pacuera He MeHee 0,5 sk3emruisipa (st odydatonmxcs mo ®I'OC 3++ - He menee 0,25
9K3EMILIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIApa JOMOIHUTENIBbHON TUTEPaTypsl Ha
KaXJ0ro 00y4alomierocst U3 4nciia Jull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCHUIIINHY.

INepedyeHb OCHOBHOI M AOTIOIHUTENIBHON y4eOHON IUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS AMCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k padoueii mporpaMme JUCUMIUTAHBL. OH MOAIEKUT OOHOBJIEHHIO P U3MEHEHUH YCJIOBHI 10roBopoB KOV ¢
NpaBoOOIAATENAMU TEKTPOHHBIX U3aHMI ¥ IPY U3MEHEeHNH KOMIUIeKToBaHus (ponnoB Hayunoit 6ubmmorexu KOY.

8. IIepeuens pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"UHTEepHET'', HE00X0IMMBIX JIsI
OCBOEHHS TN CIHUILINHBI (MOTyJIs1)

JlaGopaTopHsle padoTsl o MexaHuke - https://kpfu.ru//staff_files/F_592471579/111_ru.pdf

JlabopatopHbie pabOTHI 0 MOJIEKY/ISIPHON (PU3KMKE U TEPMOJMHAMUKE -
https://shelly.kpfu.ru/e-ksu/docs/F_325493562/211_ru.pdf

JlaGopaTopHble pabOTHI MO ONTHUKE -
http://kpfu.ru/physics/struktura/kafedry/kafedra-obschej-fiziki/fizicheskij-praktikum/praktikum-po-optike-laboratorii-605-705

Jlexuyu mo MeTUIMHCKON (PU3HKeE -
https://kpfu.ru/physics/struktura/kafedry/kafedra-obschej-fiziki/unc-39medicinskaya-fizika39/uchebnyj-process/kursy-lekcij

Mertoandeckoe nocodue 1o tepmoarHamuke - http://kpfu.ru/docs/F1428869461/termodinamika.doc

O06paboTka U npejcTaBieHre pe3ysibTaToB u3mepenuii - http://kpfu.ru/portal/docs/F666209599/0Oshibki_2012_5.pdf

9. MeToauuecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOESHHIO JUCIHHUILIHHBI (MOXyJIsI)

Buj paéot

MeTO)_II/l‘lECKI/le PE€KOMeHaanuun

JIEKLIAN

PaboTa HaJy KOHCTIEKTOM JIEKLIMM HAYMHAETCS B ITPOLiecce HAMCAHUsI KOHCIEKTa. [[isl yIydIueHust KOHCIIEKTa
MOKHO MCIOJIb30BaTh CUTHAJIbHBIE 3HAKH, CIIOCOOCTBYIOIINE YCHIEHHI0 MH(pOpMaTUBHOCTH. Takke Ha MOMOIIb
KOHCIIEKTUPYIOLIEMY PUXOJUT CUCTEMa COKPALIEHHBIX CJIOB M CJIOBOCOYETaHMi /ad0peBuarypa. Harpumep, K.-11.
(kakoii-nmmbo), roc. (rocyrapcTBeHHbIN) U Ap. [IpocMaTprBaTh KOHCIIEKT JIEKIMH JIydllle Cpa3y Mocje 3aHsITHI,
OTMeyvast MaTepHal, KOTOPBII BBI3BIBAET 3aTPyIHEHUS AJIs TIOHUMaHus. [I71s1 HaX0XK/IeHNsI OTBETOB Ha
3aTPyAHHUTENbHBIE BOIIPOCHI HYKHO MCIIO/IB30BaTh MpEAJiaracMylo uTepaTypy. Ecam camocTosTensHO He yaanoch
pazo0patbcs B MaTepHale, HyXkHO chOpMYJIMPOBaTh BOIIPOC U 0OPaTUTHCS K IperofiaBaTeo Ha OJrKkaimen
JIEKLIUM WM KOHCYJIbTALlUH.

OcoGeHHOCTH KOHCIIEKTa:

1. KoHcriekT TpedyeT ObICTPOM 3aIKCH.

2. KOHCHEKT I0KEH JIETKO YUTAaThCS M XOPOIIIO 3alIOMUHATHCA.

3. B KOHCIIEKTe A0IyCKaoTCs Takue (hOPMBI, KOTOPBIE TIOHSTHBI TOJIBKO aBTOPY.

4. KOHCIIEKT - 3TO 3aMKCh CMBICIIA JIEKIUH.
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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.

Crpannua 9 u3 14.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

Mertoanyeckre peKOMEHAAIMH M0 OpraHu3aluy CaMOCTOSITEIbHOH paboThI CTYAEHTOB.

CamocrosTespHas padoTa ABJISAeTCSA OJHUM U3 BUJOB y4eOHON JeATeIbHOCTU 00yJaloIuXcs, ClIocOOCTBYET
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.

9K3aMCH

Dk3aMeH HalleJIeH Ha KOMILIEKCHYIO IPOBEPKY OCBOEHUSI TUCIMILUINHBL. DK3aMeH POBOJUTCS B YCTHOW WU
MUCbMEHHOM (hopMe 110 OUieTaM, B KOTOPBIX COAEPKATCS BOIPOCH (3aJaHKs) 110 BCEM TeMaM Kypca.
Ooyyaroremycst 1aétcsi BpeMs Ha moArotoBKy. OLEeHUBAeTCs BliaJJeHHe MaTepUaJioM, ero CUCTEMHOE OCBOEHHE,
CIOCOOHOCTD MPUMEHSITh HYKHbIE 3HAHUS, HABBIKM M YMEHHUSI [IPU aHaJIM3e MPOOJIEMHBIX CUTYAlUi U pelieHUN
MPAKTUIECKUX 3a/IaHUN.

10. ITepeyenb nHQOPMAIMOHHBIX TEXHOJOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(pOPMAMOHHBIX CIPaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHMILUIAHBI (MOYJIS).
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11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHH 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MartepuasibHO-TeXHHYECKOe obecredeHre 00pa3oBaTebHOrO MpoLecca Mo JUCLMILINHE (MOJLYJI0) BKIIOYAET B cebsl CleayIoiye
KOMIIOHEHTHI:

[MoMelneHus AJ1si CAMOCTOSITENIBHOM paboThl 00YYAIOIIMXCsI, YKOMIUIEKTOBAHHBIE CIICLIAT3UPOBAHHON MeGelIblo (CTOJBI U
CTYJbsI) M OCHAIIIEHHBbIE KOMITBIOTEPHOHN TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNsI K ceTh "MHTepHeT" 1 obecnedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM padoTHI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
U CTYJIbSI).

KowmribioTep 1 IprHTEp AJIs paciedyaTKy pa3JaTOYHbIX MaTeprasIoB.
MynpTUMeaniHaS ayAUTOPUSL.
Crienmann3npoBaHHas J1adbopaTopusl.

12. CpeﬂCTBa ajantanvm npemnoaaBaHuda U CHUIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HNHBAJUIAO0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbSA

[Ipu Heo6XOOMMOCTH B 00pa30BaTEILHOM IPOIIECce TPUMEHSIIOTCS CJIEAYIOIIHE METO/Ibl M TEXHOJIOTUH, OOJIerJalomme
BocHpHsATHE NH(POPMALIK 00YJAIONIMMICS MHBAIMIAMH U JIMIIAMH C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 37J0POBBSI:

- CO3/J]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE /111 Pa3IMYHBIX MTOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3IMIHBIX BUAX O€3 MOTEpH JAAHHBIX WM CTPYKTYPHI, IPEIyCMOTPETh
BO3MOXKHOCTh MacCIITaOMPOBaHHUsI TEKCTA M M300pakeHNH Oe3 IOTepy KayecTBa, MpelyCMOTPETh IOCTYITHOCTD YIIpaBJIeHHs
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpHUMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHUEC MTPOrpaMMHBIX CPEICTB, 06CCHC‘{I/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHI;'I, CpOpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUeT AJIbTCPHATUBHbLIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIALIMOHHBIX TCXHOHOFHﬁ;

- IPUMEHEHNUE TUCTAaHIMOHHBIX O6pa3OBaTCHLHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaHHPI, OpraHu3alv pa3janIHbIX (bOpM
HHTCpaKTYIBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10Luer0051 C IpenogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HMCIIOJIb30BAHBI IJIA ITPOBEACHUS BUPTYAJIbHBIX JICKL[PIIZ C BOBMOKHOCTBIO B3aPIMO,I[CI>iCTBHH BCEX YYAaCTHUKOB JUCTAHIIMOHHOT'O
O6y‘ICHI/I${, TIIPOBEACHUA CEMUHAPOB, BBICTYIUIEHUA C JOKJIaJaMH1 W 3allIUThI BHIITOJTHEHHBIX pa60T, IIPOBEACHUA TPEHUHI OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTbI;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesIbHbIX TEXHOJIOTHH Il OpraHu3aluy opM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIa1n 06y‘laIOH.II/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYN:

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

- MPOIOJKUTETBHOCTY TIOATOTOBKHM 00yJAIoOIIerocst K OTBETY Ha 3a4€Te WM 9K3aMeHe, IIPOBOIMMOM B YCTHOM (hopme, - He
6osiee yem Ha 20 MUHYT;

- MPOAOJIKUTEILHOCTU BHICTYILICHUsI 00YYAIOMIErocs MPH 3aluTe KypPCOBOM padOTHI - He OoJjiee yeM Ha 15 MUHYT.

Iporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBaHussMu PT'OC BO u yueOHbIM tu1aHoM 1o crietpanbioctu: 31.05.03
"Cromaronorusa" u crienmannsanuu "Cromarosorud”.

SAEKTPOHHBH
Crpanuna 11 u3 14. Bl YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



[Iporpamma aucturuivasl "Meguuuackas ¢pusuka'; 31.05.03 "CromaTonorus”.

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.16 Meouvyunckas gpuszura

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

CrenmaibHOCcTh: 31.05.03 - CToMaTtoJiorug

Crenpanu3anysg:_CToMaToa0rus
Kpanudukanus BbITyCKHUKA: BPa4 - CTOMATOJIOL

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepaTtypa:

1. AraHoB, A. B. Meguimmackas ¢usuka.Yacte 1. Mexannka. Monekynspaas ¢pusrka [TekcT: a1eKTpoHHBIN pecypc]: yaebHoe
nocobue / A. B. AranoB; Kazan. ¢enep. yu-1, Us-T Ppusuku, Kad. men. pusnkn. - dnexkrponnsie nanusie (1 dair: 2,01 M6). -
(Kazanb: Kazanckuit dpenepanbHblii yausepcuret, 2019) . - 3aru. ¢ skpaHa. - Beix. gaH. opwr. 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 (naTa oOpamienus:
03.07.2024).

2. PemuzoB, A. H. Menuimtckas u 6uonorndeckas pusuka : yqeOHuk / A. H. Pemusos. - 4-e uzg. , ucnp. u nepepad. - Mocksa
:I'SOTAP-Menua, 2023. - 656 c. - ISBN 978-5-9704-7498-3. - Tekcr : anekrponnsiii // DBC 'KoHcynbTaHT cTyzenTa’ : [cait].
- URL : https://www.studentlibrary.ru/book/ISBN9785970474983.html (nara obpamenus: 13.02.2024). - Pexum noctymna : 1o
TIOATIHCKE.

3. AnToHoB B.®., ®usnka n 6nodusmka : yueonuk / B. @. Anronos, E. K. Kosnosa, A. M. Yepssii. - 2-e u31., UCIIp. U AOTI. -
M. : I'90TAP-Meaua, 2015. - 472 c. - ISBN 978-5-9704-3526-7 - Tekcrt : anektpoHHslid // DBC 'KoHcybTaHT cTygeHTa' ©
[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785970435267.html (nata obparmenus: 28.04.2020). - Pexxum nocryna
: TIO TIOATTHCKE.

4. AnronoB B.®., ®usuka u 6moduzuka. [Ipaktrkym : yuebHoe nocodue / Antonos B.®., Yepnsin A.M., Kosznosa E.K.,
Kopxyes A.B. - M. : '90TAP-Menua, 2012. - 336 c. - ISBN 978-5-9704-2146-8 - Tekcr : anekrponnslii // 9BC 'Koncynbsrant
crynenra' : [cait]. - URL : http://www.studentlibrary.ru/book/ISBN9785970421468.html (naTa ooparmenus: 28.04.2020). -
PexuM poctyna : o NOJMuUCKe.

5. AnToHOB B.®., ®usuka u 6nopusnka. PykoBoICTBO K IPaKTHUECKUM 3aHATHAM : ydeOHoe rocobue / AHToHOB B.O.,
UYepnbir A.M., Koznosa E.K., Kopxyes A.B. - M. : '90TAP-Meaua, 2013. - 336 c. - ISBN 978-5-9704-2677-7 - Tekcr :
anekTpoHHbid // DBC 'Koncynbrant crynenta' : [caifiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785970426777.html
(mata oopamenus: 28.04.2020). - Pexum nocTyma : o HOAIICKE.

onoJHATEILHAS JUTEpPATYypa:

1. Xanuysmna, A. B. Yibrpa3sByk B MeauiiHe: yueOHoe nocodue [TekceT: 31eKTpoHHbIN pecypc]: yueGHoe nocodue / A.B.
XamysnuHa, b.M. Xaiipytaunos; noa pen. A.B. Aranosa; Kazan. geaep. yu-t, Uu-T ¢pusuku, Kad. men. ¢pusuku. -
AnexrponHsle qaHuble (1 daiin: 2,01 M6). - (Kazanb: Kazanckuii penepanbubiil yausepeuret, 2022) . - 3ari. ¢ sKpaHa. - Bbix.
JaH. opur. neu. usa.: Kazanp, 2022. -116 c.: un. - Pexum gocryna: otkpsiThiid. - URL:
https://kpfu.ru//staff_files/F_614481889/Ultrazvuk_v_medicine.pdf (mara obpamenus: 03.07.2024).

2. JIatpymmun, Y. A. OCHOBBI NOpakaloIero AeACTBUSA HOHU3UPYIOIIETro N3y4eHHs Ha OPraHu3M uyesoBeka [Tekcr:
3JIEKTPOHHBIN pecypc]: yueoHoe nocobdue / U. A. Jlatdynnmun; Kazan. denep. yu-1, Un-T dpusukn, Kad. obm. dpusmkw. -
Anextponnsle qanuele (1 daiin: 2,01 M6). - (Kazans: Kazanckuii penepanpubiii yausepeuret, 2014) . - 3ari. ¢ skpaHa. - Brix.
JaH. opur. neu. usa.: Kazane, 2014. -145 c.: un. - Pexum gocryna: otkpbiThiid. - URL:
http://libweb.kpfu.ru/ebooks/06-1Ph/06_40_A5-000747.pdf (nata obparmenus: 03.07.2024).
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3. depoposa B.H., MenunuHckas u 6uonorndeckas pusuka. Kype jgeknuii ¢ 3agayami : yaeOHoe nocodue / enoposa B.H.,
PaycroB E.B. - M. : I90TAP-Menua, 2010. - 592 c. - ISBN 978-5-9704-1423-1 - Tekcr : anexTpoHHsblii // 9BC 'KoHcynprant
crynenta’ : [caiir]. - URL : http://www.studentlibrary.ru/book/ISBN9785970414231.html (nata oopamenust: 28.04.2020). -
Pexum noctyna : 1o nopmnvcke.

4. ®enopora, B. H. ®usuka : yuebnuk / @emoposa B. H. , ®aycros E. B. - 2-e u3n. , mepepab. u gorm. - Mocksa :
I'0TAP-Menua, 2020. - 400 c. - ISBN 978-5-9704-5203-5. - Tekcr : anektponHbliil // DBC 'KoHcynbTaHT cTyAeHTa' : [cait].
- URL : https://www.studentlibrary.ru/book/ISBN9785970452035.html (mara oopamenus: 03.12.2021). - Pexum noctymna : o
TIOJIITHCKE.
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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

CrenmaiibHOCTh: 31.05.03 - CToMaTtoJiorug

Crenumanu3anysg:_CToMaToa0rus
Kpanudukanus BbITyCKHUKA: BPa4 - CTOMATOJIOL

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.

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.
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