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1.Ctpykrypa u o01masi Tpy10eMKOCTh THCHHUILINHBI
OO01mmas Tpy10eMKOCTh TUCITUTUTHHBI COCTaBIsIeT 2,5  3adeTHBIX exuHuIl,904.

Ounas hopma o0yueHust

3aounas popma

oOy4eHUs
Kypc 1
Cemectp 1
Jlexuuu 6
[IpaxkTrueckue (ceMrUHapCKue)
3aHATUS
JlabopaTopHbI€ 3aHATHUS o4
KoHcynpTanuu
HToro ayIuTOpHBIX 3aHITHI 60
CamocrosiTenbHast paboTa 12
Kypcoas pabora
dopma KOHTPOJISI
DKk3aMeH Ok. 18
3auer
O011ee KOIMYECTBO YaCcOB 90

2. Ilestn ocBOeHH S TUCHUILIHHDI

Ieabr0 OCBOCHHS YUSOHOM TUCHUILINHBI «DHU3nKa» SIBISCTCS:

— (OpMHUPOBAHKE y CTYJCHTOB-MEAUKOB CUCTEMHBIX 3HAHHWHA O (PU3UYECKUX CBOMCTBAX U (PU3MUECKHUX
TIporeccax, MPOTEKAONIMX B CTOMATOJIOTHYECKUX MaTepuaiaXx, OMOJIOTHYECKUX OOBEKTaX, B TOM YHCIIC
YeJI0BCUCCKOM oOpranu3Me (B YaCTHOCTH B TIOJIOCTH PTa), HEOOXOAMMBIM KaK JUIs OOydYEHHUS APYIHM
y4eOHBIM JUCIUIUIMHAM, TaK U TS HEMOCPEACTBEHHOTO (DOpMUPOBaHHSI Bpauya-CTOMATOJIOTA.

3aoauamu MUCITUIIIIUHEI SIBISIFOTCS:

-BBIpab0TaTh Y CTYJACHTOB METOAOJIOTMYECKOM HAPABICHHOCTH, CYIIIECTBEHHOM IS PEIIeHusI podIeM

JIOKa3aTeIbHON MEITUITUHEI,

- pOpMHUPOBATH Y CTYICHTOB JIOTUUECKOTO MBIIIICHUS, yMEHHS TOYHO (POPMYITMPOBATh 337a4y, CHOCOOHOCTh
BBIWICHSTH ITIABHOE Y BTOPOCTENIEHHOE, YMEHHUS JIe/IaTh BBIBO/IbI HA OCHOBAHHH TTOJTYYEHHBIX PE3YJIbTaTOB

WM3MEPEHNN;

- MpHOOpeTeHnE TEOPETUYECKUX 3HAHUM B 00J1aCTH (PU3NYECKMX 3aKOHOMEPHOCTEH, UCIIOJIb3YEMBbIX

B CTOMAaTOJIOT'1H,

- opMHpOBaHUE YMEHUS UCTIOIB30BATh COBPEMEHHBIC (DM3MUSCKUE METO b aHAIIH3A,;

- MpUOOpETeHNE YMEHUS PaObOThI ¢ PU3HMUESCKUMH TPHOOPaMH, MPUMEHSIEMBIMA B CTOMATOJIOTHH IS

(I)I/IBI/IKO-XI/IMI/ILICCKI/IX METOA0B I/ICCJ'IC,[[OBE[HI/II‘/’I;




- MPUOOPETEHUE YMEHUS ONPEIeTsATh (PU3NIECKHE CBOMCTBA B CTOMATOJIOTUHM METOJaMH
KOJIOPUMETPUH, MOISIPUMETPUH, CHIEKTPO(POTOMETPHUH U PEPPAKTOMETPUH;

- 3aKpeIICHUE TEOPETUUECKUX 3HAHUM M0 3aKOHOMEPHOCTSIM Macco- U TEIIONEPEeHOCa;

- 00yYCHHE CTYJICHTOB METO/IaM MaTeMaTHYECKOH CTAaTHCTUKH, KOTOPBIC TPUMEHSIOTCS B
MEIUIIMHE U MO3BOJISIIOT U3BIIEKaTh HEOOXOANMYIO0 MHGOPMAIUIO U3 PE3yIbTATOB HAOMIOICHUN U
M3MEPEHH, OIICHUBATh CTEIIEHb HA/ICKHOCTH TIOMYyUYCHHBIX TAHHBIX;

-00yueHHre CTYICHTOB TEXHUKE 0€30MaCHOCTH MPH padoTe ¢ METUITMHCKIM 000pYIOBAaHUEM.

B pe3ynbrate u3yueHus: AUCUUIINHBI CTYCHT JOJIKEH:

3HATh: OCHOBHBIE 3aKOHBI COBPEMEHHOU (PU3UKU, B TOM YHCIIE: MEXaHUKU, MOJIEKYIAPHON (DU3UKU U
TEPMOJAMHAMHUKH, PJICKTPUYECTBA U MarHeTH3Ma, ONTHKH, KBAHTOBOW, aTOMHOH | SIEPHON (DU3HKH;
TEOPETHUYECKHUE OCHOBBI COBPEMEHHBIX (PU3NUECKUX METOJIOB HCCIIEI0BAaHNUS BEIIECTB;
XapaKTePUCTUKH (PU3NIECKHX (DAKTOPOB, OKA3bIBAIOIINX BO3/ICHCTBUE HA OpTraHU3M; TPUHIIUATIIBI
paboThI (PU3HUECKUX MPUOOPOB, MPUMEHICMBIX B CTOMATOJIOTHH; OMO(U3HIECKUE MEXaHU3MBI
neicTBus Gpuzndecknx (HakToOpoB Ha )KUBOUM OpraHu3M; (pr3nUecKre OCHOBBI TEXHOJIOTHH,
MPUMEHSIEMBIX B CTOMATOJIOTMYECKOM IPOU3BO/ICTBE.

yMeTh: OTpeeIsATh GU3MUECKUE XapaKTEPUCTUKH MPUMEHSEMbIC B CTOMATOJIOTHH, B TO YUCIIE:
BSI3KOCTb, IOBEPXHOCTHOE HATSXKEHUE, T0KA3aTENb MPEIOMIICHHUS, CIEKTPbI MOTJIOMICHHUSI, CIEKTPbI
JFOMUHECIICHIINH, MAaCC-CIIEKTPhI, XapaKTEPUCTUKH JIa3epHOTO U3ITYYCHHUsI, AKTUBHOCTh
pPaIMOaKTUBHEIX MIPEMapaToOB; ONPEILIIATh KOHIIEHTPAIIMIO BEIIECTB B PACTBOPaX METOJaMHU
(hOTOAEKTPOKOIIOPUMETPHH, CIIEKTPO(HOTOMETPHH, pehPAKTOMETPHH, ITOIIPUMETPUH,
XEeMHUJIFOMUHOMETPUH; OLICHUBATh JeiicTBUE Pu3ndeckuX (PakTOpoB Ha KUBOW OpraHU3M; BRIOUPATH
ONTUMAJIHLHBIA METO]] KOMMYECTBEHHOTO U KAYECTBEHHOTO aHAJIN3a JIEKAPCTBEHHBIX BEIIECTB;
OIICHUBATh TOYHOCTH BEIOPAHHOW METOJNKH U3MEPEHUH, CTATUCTHYCCKA 00padaThIBaTh IMOTYICHHBIC
pe3ybTaThl U3MEPEHHI; UCIIOIB30BATh KOMITBIOTEP JIJIsl COXPAaHEHUS, CUCTeMaTH3aluu U 00paboTKu
nH(}OpMAaLIUK B CTOMATOJIOTHH; CAMOCTOSITEILHO pad0TaTh C Y4eOHOW U HAYYHOU JTUTEPATypOM JUIst
pelIeHNs yIeOHBIX U MTPAKTUIECKHX 33]1a4, ONITUMATBHO BECTH TTOMCK HEOOXO0IMMOM HH(OPMAIIHH.
BJIa/IeTh: HAaBbIKaMH paboThl ¢ (HU3HMUECKUMH IPUOOPAMU: BUCKO3UMETPAMHU,, TOJIIPUMETPaMH,
(hOTOANEKTPOKATIOPUMETPAMH, CIIEKTPOPOTOMETPAMHU, JIazepaMu, pedpaKTOMETpaMH,
MHUKPOCKOITaMH, paITMOMETPAMHK; HaBbIKaMH PabOTHI Ha MIEPCOHATLHOM KOMITBIOTEPE: JIIS 3aITUCH,
COXpPaHEHHUS U CUCTeMaTU3alluu WH(OpMallMK; HaBBIKAMU CaMOCTOSITEIILHON paboThI ¢ yueOHO! 1
Hay4YHOU TUTEpaTypOol Ul pelIeHnus y9eOHBIX U MPAKTUYECKUX 3aa4 U JJIs HamucaHus pedeparon
10 CTOMATOJIOIMYECKOI TeMaTHKe.

3.MecTo qucuunauHbl B ctpykrype OIIOIT

3.1 luciunmHa «du3uka» peannsyercs B 00s3arenbHOM yacT yueObHoro miana b1.0. 08
oJAroToBKH 10 cnernuanbHocT 31.05.03 Cromaronorust ouyHoU GopMbl 00yUEHUS.
JlucuumuimHa u3y4daercsi Ha IEpBOM Kypce B IIEPBOM CEMECTPE.

3.2.  OcBoeHue 5TOH AMCHUIUIMHBI Oazupyercs Ha 3HAHMM KypcOB (DU3MKHM, MaTeMaTHKH |
nH(POPMATUKHU, U3yYaeMbIX B CpEeIHEH LIKOIE.

Odusuka
3HaTh: 3aKOHBI (PyH/IAMEHTAIBHON (PU3HKH.
YMeTb: IpUMEHSTH MOJTyYeHHBIE 3HAHUS B JIAOOPaTOPHOM IPAKTHKyME.
HaBpIkH (110 peleHnIo SKCIIepUMEHTAIbHBIX (PU3MUECKHX 3a/a4.

Maremartuka u nH(pOpMaTUKa
3HaHUs: TEOPETUUECKMX OCHOB MAaTEMATUKU M HUH()OPMATUKH.
YMeHus: IpUMEHSTh 3HaHUS IpU 00pabOTKe IKCIEPUMEHTAIBHBIX JAHHBIX.
HaBpiku: 110 o11eHKe aOCOMIOTHBIX U OTHOCUTENIBHBIX ITOTPEITHOCTEH.



4.Tp660BaHI/Iﬂ K pe3yabTaTaM O0CBOCHUA TUCHUIIJIHNHBI (KOMHeTeHIII/II/I oﬁyqalomerocﬂ,

(¢opmupyemsbie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOIYJIs1)

B pesynomame usyuenus oucyuniunvl ooyuarowuiics 00axcen oo1adams Ciedyiouumu
KOMHemeHYusaMU (pe3yibmamamu 0C80eHUs 00pa308amenbHOU NPOSPAMMbL):

Koowi Coo -
D — 00eporcanue Komnemenyuil
Crioco0eH KCIoJIb30BaTh OCHOBHBIC (DU3UKO-XUMHYECKHIE, MAaTEMaTHUCCKUE
OIIK-8 Y €CTECTBCHHO-HAYUYHbBIC MIOHSATHS U METOJIbI ITPH PELICHUN
podecCHOHANTBPHBIX 3a/1a4.

Bzaumocesaszs nianupyemuix pe3ynomamos o0yuerus no OUCYuniuHe ¢ Gopmupyemovimu

xomnemernyuimu OIOIl

Koowtr komnemenyuii Ilnanupyemvie pezynomamsi 0OyueHus, coomsemcmayiouiue Gopmupyemobim
olionl xomnemenyusm OIIOIT
3uamo Ymemo Brnaoemw
OIIK-8 3HATL: OCHOBHBIE YMeTh: UCIIOJIB30BaTh Bnaners: MeToankoin
FOTOBHOCTh K (DU3UKO-XMMHUYECKUE U |OCHOBHBIC (DH3UKO- 00001IeHNs JaHHBIX
HCII0JIL30BaHUIO MaTeMaTUYECKHE XAMUYECKUE U Pa3TUYHBIX MEAUITUHCKUX HAYK
OCHOBHBIX (DU3HUKO - €CTECTBEHHOHAYYHbIE |MaTEeMaTHUYCCKUE ¢ GU3HKO- MATEMATHYCCKHUMH 1
XAUMHYECKHUX, TOHSITHUS U METOJIbI IIPH |€CTECTBEHHOHAYYHbIS MHBIMHU €CTECTBEHHOHAYYHBIMU
MaTeMaTHYECKUX M UHBIX |peIICHUH TTOHSATHS U METOJIbI TIPH MOHSATUSAMH M METOJaMH TIPH
€CTECTBEHHOHAYYHBIX podeCCHOHATTLHBIX pelIcHUN perieHnu npodeccHoHaTbHBIX
MOHSATUI U METOJIOB IIPU  [3aJ1a4; OCHOBHBIC npodecCHOHANBHBIX 3a/a4. |3a1ay;
petieHnn 3aKOHBI (PU3UKH, METOJAMKAMU U3MEPECHUS
npodecCHOHANBHBIX 3a]a4 | (DU3UUECKHIE SABJICHUS U 3HaYeHUHN PU3NYECKUX
3aKOHOMEPHOCTH, BEJINYMH;
JIC)KAIIME B OCHOBE HaBBIKAMH MPAKTUYECKOTO
IIPOIIECCOB, WCIIOIh30BaHUsI MPUOOPOB U

MPOTEKAIOIINUX B
OpraHu3Me YeJIOBEKa;
(bU3MYECKre OCHOBBI
(YHKITMOHUPOBAHUS
MEIUIUHCKOU
armaparypsl,
YCTPOWCTBO U
Ha3HAUYCHHE
MEIUIIMHCKON
anmaparypsl; GU3HKO-
XHMHYECKYIO CYITHOCTD
MPOLECCOB,
MPOUCXOJISIINX B
YKUBOM OpraHu3Me Ha
MOJICKYJIIPHOM,
KJICTOYHOM, TKAHEBOM H
OpraHHOM YPOBHSIX.

annaparypsl Ipu Gpu3n4ecKkoM
aHaJIM3€ BEIIECTB;

METOJIUKOU OLIEHKU
MOrPEIIHOCTEN U3MEPEHUN;
METOJIaMU KOJIOPUMETPHH,
MOJIIPUMETPUH,
CIEKTPO(HOTOMETPUH U
pedpakTomeTpuu;

HaBbIKaMH paboTHI ¢
OMOJIOTUYECKUMU U
NOJIIPU3aLlUOHHBIMU
MHUKPOCKOIIaMU; HaBbIKaMHU
MHTEPIIPETALNY PACCUNTAaHHBIX
3HAYECHUU
TEPMOAMHAMUYECKUX (PYHKIIMM
C LIEJIBIO ITPOTHO3UPOBAHUS
BO3MOKHOCTH OCYLIECTBIICHUS
Y HalpaBJIeHUE NPOTEKaHUs
XMUMUYECKUX U OMOJIOTMYECKUX
IIPOLIECCOB.




[Ipu npoBeneHnn yueOHbIX 3aHATUI 00ecTIeYrBaEeTCs pa3BUTHE Y 00yJarOIIUXCsl HABBIKOB
KOMaHHOW paboThl, MEXJIMYHOCTHON KOMMYHUKAIUH, IPUHATHUS PEIICHUH, JTHIEPCKUX KAYECTB
(BKITIOYAst MPU HEOOXOAMMOCTH MPOBEACHNE HHTEPAKTUBHBIX JIEKIIUW, TPYMITOBBIX JUCKYCCHH,
POJICBBIX UI'P, TDECHUHI'OB, aHAJIN3 CI/ITyaI_[I/Iﬁ 1 UMUTAIUOHHBIX MO)IGJ'ICI\/'I, npenoaaBaHyue JUCHUIIINH
(Momyieit) B hopMe KypCcoOB, COCTaBIICHHBIX HAa OCHOBE PE3yJIbTaTOB HAYYHBIX UCCIICIOBAHUMN, B TOM
YHCIIe C YIETOM PErHOHATIBHBIX 0COOEHHOCTEH TPO(heCCHOHATBHON NeSITETFHOCTH BBIITYCKHHKOB U
noTpeOHOCTElN padoToaTeNeH ).

B pe3ynbrate ocBoOeHHE TUCITUTUIMHBI CTYACHT JOJKEH:
3Hartn:
- B CTPYKType Kypca «Du3uka», coiepKaHHEe OCHOBHBIX BOIPOCOB COOTBETCTBYIOIIUX pPa3/eiioB
Kypca,
- si3pIKa Kypca « Du3nka», T.e. 3HaHUST GU3HUYECKUX MOHSATUN U (OPMYITUPOBOK 3aKOHOB,
- OCHOBHBIX ITOJIOKCHHUI U TPAHUI] IPUMEHUMOCTH CYIIECTBYIOIIUX (PU3HUSCKUX TCOPHH;
- CoIep KaHUS U MATEMATHYECKOTO OTOOPaKEHHSI OCHOBHBIX 3aKOHOB;

Ymers:

- CTaBUTb 11€H, 33]1a4U U ONPEAEIATh METOABI M3YUEHMsI KaXX10T0 pas3ziena Kypca « GU3NKu» U
BCETO MPEIMETA B IIEJIOM.

- O0nanaTh 1ENTOCTHOM CUCTEMOI 3HaHUH, POPMUPYIOMINX (PU3HUECKYIO0 KAPTHUHY OKPY KAIOILEro
MHpa.

- ®opmupoBath (pU3NYECKHE 3aKOHBI U TEOPUU C IPUMEHEHUEM aJIeKBATHOTO MaTEMaTUYECKOTO
arrmapara, KOJHYECTBEHHOTO OTIMCAHUSI CBOMCTB MOJICIBHBIX CHCTEM;.

- CTpouTh (U3UUECKUE MOJIENIN U PeIlaTh KOHKPETHBIE 3a/1a4M 3aJaHHOM CTENEeHU CII0KHOCTH.

- [locnenoBarenbHO U3MaraTh U3y4eHHbII MaTepuall, IBUTasCh IPU ATOM OT pacCMOTpeHHUs Ooee
MPOCTHIX (POPM, ABUKEHUS MATEPUH K OOJI€€ CIOKHBIM.

- CaMOCTOSITEIbHO CTAaBUTh LM ACSTEIBHOCTH U INIAHUPOBATH CIIOCOOBI MX JOCTUKEHUS

- HayuuTbcs miaHupoBaTh U yMETh IPOBEPSATH SKCIIEPUMEHT, aHATM3UPOBATh MOJyyaeMble
9KCIEPUMEHTAIBHBIE PE3YIIbTATHI;

- 3MepATh onpeieneHHoH TOYHOCTBIO pa3IuyHble (PU3NUECKUE BETMUUHBI, ONIPEEIATh
MOTPELIHOCTH MPH NPSAMBIX U KOCBEHHbBIX U3MEPEHUSIX.

Baagers:

- HaBbikamu mipoBeieHHsT y4eOHOTO M HAYYHOT'O DKCIIEPUMEHTA, TO IPEroIaraeT 03HaKOMIICHHUE C
pudOpaMu U METOJAMH U3MEPEHUI;

- HaBbikamMu caMOCTOSITEIBHON PabOThI C Y4eOHOM M, TATEHTHON U HAyYHOU JINTEPATypPOH;

- Hayuno npaBuiibHO OpMYyTUPOBATh U pEIIaTh MOCTABICHHBIC B PAKTUKYME 3a/1a4H KaK
TEOPETUUECKOT0 TaK U MPAKTUYECKOTO XAPAKTEPA;.

- Hayuutbes u cobmoaath TpeboBaHust 6€301acHOM paboThl B (PU3NIECKOM ITPAKTUKYME.



5.Conep:kanne H y4eOHO-MeTOAHYECKAs] KApTa JUCIHILIAHBI

3AHSITHS CamocTosiTesbHasi padoTa KoauuecTBo i}
CTY/I€HTOB 0a/1710B T
€
Homep HaumeHnoBaHue TeM (BOIPOCOB), DopMmbl p
HeaeJan HU3Yy4YaeMBbIX 1O na}moﬁ JUCHUIIJINHE KOHTPOJIs1 a
J Conepxanue Ha min | max | T
JIP p ChI y
P
a
3 OcHOBBI MEXaHHUKH TBEP/bIX Tel, Kunemarnka matepraabHON 1,5 | Bompocsi B [1]
JKUIKocTel U razos. Kosedanus u touku. [Iepemeriienue, CKOpOCTh, pybesxon 2],
BOJIHbI. AKYCTHKA. ycKkopenue. TaHreHuuanbHoe U g;ffggfj [3],
Tema 1. Kunemaruka MmarepuaibHOR HOPMAaJIbHOE YCKOPEHHSL. Pedepar. [7],
Touku. [Iepemenienue, CKOpOCTS, KunemaTtuka nuskeHus 1no VY CTHBIH [8]
yCKOpeHHe. TaHreHIMaIbHOE U KPUBOJIMHEWHON TPACKTOPHUH. ormpoc.
HOpMaJIbHOE ycKOpeHus. Kunemarnka 05 14 JIBU)KEHHE 110 OKPYKHOCTH. 0 10
JBUKEHUS 110 KPUBOJIUHENHOMN ' YrnoBas CKOpOCTb U YIIIOBOE
TPAEKTOpPUH. J[BUKEHHE IO OKPYKHOCTH. YCKOPEHHE U UX CBA3b C
VYroBasi CKOpOCTh U YIJI0BOE YCKOPEHUE U JIMHEWHBIMU XapaKTepUCTUKaAMHU
UX CBSI3b C JIMHEWHBIMU JBUKEHUS.
XapaKTEPUCTUKAMU JBUKECHHUS. JnHamuka MaTepuaibHON TOUYKH.
JlnHaMyka MaTepHanbHON TOYKH. B3anmMopeiictBue MaTeprabHBIX
B3anmopeiicTBue MaTepuaibHBIX TEIL. ten. MuepunanbHble U




HNueprmanbHble 1 HEMHEPLIMAIbHBIC
CHUCTEeMbI KOOpIMHAT. 3akoHbl HploTOHA.
Macca. Cuna. YpaBHEHUS ABUKECHHUS.
Cuibl B KJTACCUYECKON MEXaHHUKE. 3aKOH
BCEMHUPHOIO TATOTEHUS. 3aKOHBI
COXpaHEHUs B MEXaHUKE.

MexaHn4eckue CBOMCTBA TBEPABIX TEIL.
3akoHbI ynpyroi nedopmaruu. 3aKoH
I'yka.

Tewma 2. 'mpponnHamuka

Bsizkocth. CTaninoOHapHBINA MOTOK,
JaMUHAPHOE U TypOYJIEHTHOE TeUSHHUSI.
®opmyia Herotona. ®opmyna [lyazeins.
Yucio Petinonsaca. Pabora 1 MOIIIHOCTE
cepaua. AnmnapaT UCKyCCTBEHHOIO
kpoBooOparenus (AUK).

Tema 3. KonebGanus 1 BOJHBL. AKyCTHKA.
IMapmonnueckue konedaHusl.
JuddepenunanbHble ypaBHEHHS
TapMOHHMYECKHUX KOJeOaHUi. 3aTyXaromnime
kosneb6anus. Jluddeperiuanpabie
YpaBHEHHUS 3aTyXaIOIIUX KOJICOaHUH.
Boinyxnennsle konebanus. Pe3onanc.
MexaHu4ecKkue BOJIHbL. Y paBHEHUE
BOJIHBI. DU3UYECKUE XaPAKTEPUCTUKHI
3BYKOBOM BOJIHBI, UX CBSI3b C
(hM3HOTOTMYECKUMHU XapaKTePUCTUKAMU
3BYKOBOT'O BOCIIPUSATHUS. Y IbTPA3BYK.
[IpumeneHue ynbTpa3Byka B MEIUIIUHE.

HEUHEPIUATIbHBIE CUCTEMBbI
KoopauHat. 3akoHbl HproTOHA.
Macca. Cuna. YpaBHeHUS
nBrokenna. CHilel B KIIACCUYECKOH
MEXaHHKe. 3aKOH BCEMUPHOTO
TATOTEHUS. 3aKOHBI COXPAHEHUS B
MEXaHUKe.

3aTyxaromux KojaeOaHu.
BrinyxeHHbIE KOCOaHMs.
Pe3onanc. ABTokoneOaHus.
CnoxxeHust TApMOHUYECKUX
kosiebanuit. Teopema Dypee.
MexaHu4eCKHUe BOJIHBI.
VYpaBuenue BosHbl. [ToTok
SHEpruu BoJiHbl.Peonornueckue
CBOICTBA KpoBU. Dusnueckue
OCHOBBI T€MOJMHAMUKH. Moienu
KpoBooOparienus. Pabora u
MOIIHOCTH cepaua. Anmapar
HCKYCCTBEHHOI'O
kpoBooOparierus (ANK).

3Byk. dusnueckue
XapaKTepUCTUKH 3BYKOBOM
BOJIHBI, UX CBA3b C
(U3HOTOTUIECKUMHU
XapaKTePUCTUKAMHU 3BYKOBOTO
BOCIIPUATHA. Y IbTPa3BYK.
HcTouHnku u mpueMHUKH
yabpTpasByka. [[pumenenue
yIbTpa3ByKa B (hapMmaluu u
MEJUIMHE.




MouekyasipHas pusuka u
TePMOAMHAMHUKA

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON TEOPHH.

Nneanbubliii ra3. OCHOBHBIE Y paBHEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
uzaeanbHoro rasa. [lepsoe Hauano
TepmoanHaMuku Pabota, coBepiiaemast
UJIeabHBIM ra30M IIPU PA3TUYHBIX
npoueccax. MI3aMeHeHne BHyTpeHHEN
SHEPI'YH U TEINIOEMKOCTH UAECAIBHOIO ra3a
B Pa3IMYHBIX MIPOIIECCAX, YPABHEHUE
Maiiepa. Bropoe Ha4yamo TEpMOAUHAMHUKH.

0,5

Uneanpupiii  ra3.  OcHOBHBIE
YpaBHeHus MOJIEKYJISIPHO-
KHUHETHYECKOU TEOpPUH

UJeIBHOr0 ra3a. BHyTpeHHss

SHEpPrusi HUACATBHOTO Ta3a W
U7ealbHOTO KpHCTaa.
Pacnipenenenue bonpnmana.
Hudbdysus B KHUIKOCTSIX.

Bs3kocTe kuakocTen. YpaBHeHUE

HrroTona. 3akoH l'arena-
[Tyazeitns. Peonornueckue
CBOMCTBA OMOIOTUYECKUX
KUJIKOCTEM. IToBepxHOCTHOE
HaTsOKEeHUEe JKUIKOCTEM.

IToBepXHOCTHO-aKTUBHbBIE
BeuiecrBa (IIAB), npumenenue
ITAB B dapmariuu.

Pabota, coBepiiaemas ujieaqbHbIM
ra3oM IIpHU pa3In4HbIX MIpoLeccax.
N3meHeHne BHYTpEHHEN SHEpruu
U TEMJIOEMKOCTH MJECAIHOTO rasa

B Pa3INYHbBIX mporeccax,
YpaBHEHUE Marepa.
TemnoemkocTh U71€albHOTO
KpHCTaLIA. Bropoe  Hawaio
TEPMOTMHAMUKH.
Tepmoaunammuueckas
BEPOSITHOCTD u SHTPOIHS.
OHTponus U TeroodomeH. Tero-
MaccomnepeHoc. VYpaBHeHHe
middy3un, TEmIoNnpoOBOAHOCTH,

BSI3KOCTH. [IpumeHnenue B

1,5

Bompocs! B
pyOexHOM
KOHTPOJIBH
oif pabore.
Pedepar.
YcrHbii
OITpOC I10
nao. p.

10

[1]
[2],
3],
[7],
[8]
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CTOMATOJIOTUYECKUX
TEXHOJIOTUSIX.
9 15
11,13 | DieKTpUYECTBO M MAarHETU3M DJeKTpOMarHuTHbIE KoJeOaHus U Bompockr B [1]
DJIEKTPOIHHAMMKA. BOJIHBI . OCHOBHBIC MOJIOKCHHSI pyOexHoH 2],
DJIEKTPUYECKOE U MAarHUTHOE TOJISI. Teopun MakcBemia. YpaBHEHUE EEIHPT;?;TBCH [3],
DJIEKTPUYECKUN TUTIONb U €T0 MOJIE. 3JIEKTPOMArHUTHOM BOJIHBL. [ToTOK Pedepar. ' [71,
DIIEKTPUYECKUM JTUTIONb B OJTHOPOJIHOM U SHEPrUu u WHTEHCUBHOCTD VY CTHBIH [8]
HEOJHOPOJHOM DJICKTPHYECKOM IIOJIE. 3JIEKTPOMArHUTHON BOJIHBI. ompoc.
ToxoBbil 1umosb. [TocTosHHBIN [IIxana 3J€KTPOMarHUTHBIX BOJIH.
3JIEKTPUYECKUN TOK. DU3HUECKHNE OCHOBBI JIBM>KEHUS 3apsKEHHBIX YaCTHI] B
rajbBaHU3AIUU U JIEKTpodopesa. AJEKTPUYECKOM H  MarHUTHBIX
[Tepemennsiit Tok. Llens mepeMeHHOTO 15 TOJISIX. Cuna Jlopenna.
TOKa C aKTUBHBIM U €MKOCTHBIM ' 12 | ®usuyeckue  OCHOBBI  Macc- 5

conpoTtuBiieHusIMU. IMnegaHc TkaHei
OpraHus3Ma.

Bo3znelicTBue Ha OMOTOTHYECKUE TKAHH
TOKAMH H 3JICKTPOMArHUTHBIMH TTOJISIMH
BBICOKOM 4acTOThI ((hHU3HIECKOE
000CHOBaHHE BHICOKOYACTOTHOMN
IIEKTPOTEPATUH, dIEKTPOXUPYPTHUH,
MaTepMOKOAryJIslUU, THAYKTOTEPMUH,
VYBY, IMB, CMB u KBY — tepanun).

cnexkrpomerpun. BosnpelicTBue Ha
OuoNoruyeckue TKaHU TOKaMU M
3JIEKTPOMAarHUTHBIMU MOJISIMHU
BBICOKOM 4acToThl ((usmdeckoe
000CHOBaHHE BBICOKOYACTOTHOM
3JIEKTPOTEpaIuu,
IJIEKTPOXUPYPIHUH,
JUATEPMOKOATYJIALNH,
uHaykrorepmuu, YBY, JMB,
CMB u KBY — tepanun).

11



OCHOBBI METUITHHCKOI 3JIEKTPOHUKH. OCHOBHBIC TIOHATHS Pegepar [1]
OCHOBHEIE IOHATHUA MEIUIIMHCKON MEJIUIIMHCKOM 3JIEKTPOHUKH. 2],
9MeKTpOHUKH. (OCOOCHHOCTH CHUTHAJIOB, Oco0eHHOCTH CUTHAJIOB, [3],
o0OpabaThIBacMBbIX MEUITHHCKON 00pabaThIBAEMBIX METUITUHCKOM [7],
anmaparypoit.  CriocoObl  obecrieueHust ammapatypoit. CriocoObI [8]
0e30MmacHOCTH TpU paboTe C ANEKTPOHHOM obecrieueHus: 0€30MacCHOCTH TIPU
MEIUIUHCKON anmaparypou. Hanexnocts paboTe ¢ AIEKTPOHHOMI
MEIUIIMHCKON  anmaparypbl. (OCHOBHBIE MEJIMIIMHCKOM anmnapaTypou.

XapaKTEPUCTUKA HMITYJIbCHBIX CUTHAJIOB, HamexxHOCTh MEMIIMHCKOM
IPUMEHSICMBIX B HU3KOYaCTOTHBIX armapatypbl. OCHOBHbBIC
MEIUIIUHCKHX araparax. XapaKTEPUCTUKU UMITYJIbCHBIX

CUTHAJIOB, IPUMEHSEMBIX B

HU3KOYACTOTHBIX MEAUIIMHCKUX

armaparax.
Onruyeckue siBJIeHHS. BosHOBast onTHKa. Bomnpocer B
I'eomeTpuueckas ontuka. SBieHue Wurepdepennms ceera u pyoexHoii
MOJTHOTO BHYTPEHHETO OTPaKCHUS CBETA. nudpaxiys cBera. g;ffggfg
OnTrueckas cucreMa riaza. OnTHYECKHA Wutepdepomerpsl. Pedepar.
MHUKPOCKOII U CIICIIHAIbHBIC METOIbI JludpakimoHHas pereTKa. VCTHbIH
ONITUYECKON MHUKPOCKOITHH (MacIIsTHAS INonmorpadwus. [Tonspuszanus orpoc.

UMMepCHs, TEMHOE ToJ1e, (a3oBbIit
koHTpacT). Pedpakromerpus. BonokonHas
onTuka. BonHoBas ontuka.
Nurepdepennus. Judpakius.
HudpaknuonHas pemeTrka. Pazpemaromnias
CIOCOOHOCTh ONTHYECKUX TPUOOPOB.
[Momstpuzarus. CiocoOb! MOTydeHUs
MOJISIPU30BAHHOIO CBETA.
[Tomstpu3zanmonHass MUKPOCKOTTHS.
OnTuueckast akTUBHOCTb. [lomsipumeTpust.
B3anmopeiicTBre CBETA C BELIECTBOM.
Paccesnue cera. [lornomenue ceera.

18

cgeta. [lonsapumerpus.
[Tpumenenue B hapmanum.

Ilornomenue n pacceaHnue CBETA.

Pedpakromerpus. [Ipumenenue
ONTUYECKUX METOJOB B
CTOMATOJIOTUHU U (papMaruu.
N3nyuenue u noriomeHue
3JIEKTPOMATrHUTHBIX BOJIH
aTOMAaMH M MOJIEKYJIaMHU.

1o
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3akoH byrepa-Jlambepra-bepa.
OnTuyeckasi INIOTHOCTb.

KBanToBasi, aToMHas ¥ siiepHast
¢usuka.

Tema 1. KBanroBas ¢usuka.

TennoBoe u3ry4eHue Tell, ero
XapaKTEPUCTUKHU. 3aKOHBI TEMJIOBOTO
W3nydeHus. Y IbTpauoaeToBoe
u3nydenue. MuppakpacHoe n3mydeHue.
[IpuMeHeHue TEMI0BOTO U3TyYCHHS B
(dapmanuu U MeIUILIUHE.

DIIEKTPOHHBIC SHEPTETUUECKUE YPOBHU
aTOMOB M MOJIeKyJl. ONITUYECKUE CTIEKTPhI
aToMOB U MosiekyJ. CrnekTpohoToMepus.
JIromunecnennus. 3akod Ctokca Jyis
¢dotomromuHeceHIH. CeKTpbl
¢dboTorromuHecieHInH. JIFoMUHECIIeHTHAs
MUKpocKonus. JIazepsl 1 UX TpUMEHEHUE
B MEIIUIIUHE.

Tewma 2. NoHu3upyroliiee n3jiyueHue.
PentrenoBckoe u3inyyeHue.
PentrenoBckas TpyOka. Bzaumoneiictsue
PEHTI€HOBCKOT'O U3JIyYEHHS C BELIECTBOM,
(u3nUecKrue OCHOBBI IPUMEHEHHUS B
Meuinae. PanqnoakTMBHOCTE. 3aK0H
PaaOAaKTUBHOIO pacnajia.
BsaumoneiictBue a, 3, y-u31ydeHus C
BEILECTBOM.

MexaHu3Mbl JEUCTBUS HOHU3UPYIOIINUX
W3IIy4YEeHUH Ha OpraHU3M YeJIOBeKa.

Jlo3umeTpusi HOHM3UPYIOLIETO U3JIYYEHHUSI.

1,5

CriekTpajibHBIN aHAIH3.
[Ipumenenue B MeAUIIMHE.
Pannocnexrpockonusi.
DNEeKTPOHHBIN MapaMarHUTHBINA
pe3onanc. Cnekrpol J11IP, ux
CBA3b CO CBOMCTBaMU BELIECTBA.

S nepHblil MAarHUTHBINA PE30HAHC.

Crnexktpsl SIMP, ux cBs3b co
CBOMCTBAaMHM BEIIECTBA.
VYabTpaduosieToBoe N3TyUCHHE.
WudpaxpacHoe usinydeHue.
[IpumeneHue TeniaoBoro
W3JIy4EHUs B MEIUIMHE.
PenTtrenoBckoe u3nmydeHue.
TopMO3HOE PEHTT€HOBCKOE
U3IIy4YeHHE.
XapakTepucTU4ecKoe
PEHTI€HOBCKOE U3y4YEHHUE,
XapaKTEePUCTUUECKUE CIIEKTPHI.
PeHTreHocTpyKTypHBIi aHAIHU3.
PagnoaktuBHoCTh. OCHOBHOU

3aKOH paauOaKTHUBHOI'O paciaaa.

AKTHUBHOCTH PaJIMOAKTUBHBIX
[IpernapaToB.

MeueHHbIE aTOMBI, UX
MpUMEHEHUE B (papMaluu u
Meaunune. Jlozumerpus
HMOHU3HUPYIOIIUX U3TyUYEHUH.
JelicTBuE HOHU3UPYIOIINX

Bompocs! B
pyOexHOM
KOHTPOJIBH
oif pabore.
Pedepar.
Ycrubii
oIpoc.

[1]
[2],
3],
[7],
[8]
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[TornomenHas, 3KCIIO3UIMOHHAS U M3JIy4eHUH Ha BELIECTBO U
SKBHMBAJICHTHAs 103bl. MOIIHOCTD 1O3BI. opranusM. MeTozbl perucTpanuu
Paguanmonnslii ¢poH. 3ammra ot MOHU3UPYIOLIUX U3Ty4YECHUN.
VMOHU3HPYIOLIEro u3iyueHus. dusnyeckue Jlo3umerpel. 3amuTa OT

OCHOBBI HHTPOCKOITUU: PEHTT€HOBCKas MOHM3UPYIOIIUX U3JIy4CHUH.
KOMITbIOTEpHasi ToMorpagus, DneMEeHTHI KBaHTOBOW MEXAaHUKH.
MarHUTOPE30HaHCHAsi TOMorpadus, VYpasuenue lllpenunrepa.
MO3UTPOH-IMHUCCUOHHAs TOMOIpadusi. KBaHTOBO-MeXaHNYECKAs MOACIIb

atoMa. CeKTpsl U3Iy4eHUs U
MIOTJIOLEHUS] aTOMOB M MOJIEKYJI.
JIromuHecueHnus. 3akoH
JOMUHecHeHuu. Jlasepsl.
CBOICTBO J1a3€pHOT0 U3JIyYEHUS.
[Ipumenenue na3epos B
MEJIUIUHE.
Pu3nYecKre OCHOBBI
MHTPOCKOIHUH: PEHTI€HOBCKas
KOMIIbIOTEpPHAsE TOMOTpadus,
MarHMTOPE30HAHCHAs
TOMOrpadusi, MO3UTPOH-
HSMHCCUOHHAasi TOMorpagusi.

2 pyOe:kHasi aTTecTanust 15
HUTOI'O 6 54 12 0 |70

Tabnuua 5.1

IIpumeyanus:

— Bcee Bupl yueOHOM pabOThl MOTYT MPOBOAUTHCS AUCTAHLIIMOHHO HA OCHOBAHUH JIOKAIBHBIX HOPMAaTUBHBIX aKTOB.

— B nensx peanuzanuu WHANBUAYATHHOTO MOJAX0Ja K OOYUYEHHUIO CTYJIEHTOB, OCYIIECTBIAIOMINX YUEOHBIN Mpollecc M0 MHAUBUYyaTbHOW TPACKTOPUU B
paMKax WHAMBUAYIBHOTO paboyero IiaHa, M3ydeHHe MaHHOW IUCUUIUIMHBI MOMKET OCYIIECTBISATHCA 4Yepe3 HHIUBUAYAbHBIE KOHCYJbTAIlMU
NperoaaBaTessi OYHO, B YaChl KOHCYJIbTAIIUH, 110 3JICKTPOHHOM T0UTE, a TaKKe ¢ Hcmoab3oBanrneM Webex, mardopmbl AucTaniimoHHOro ooyuenus Moodle,
JIUYHBIN KabuHeT ctyaenTta Ha caiite COI'Y, npyrux snementoB JUOC COT'Y.



5.1 Pazgenbl AMCHMIIMHBL, BUbI y4e0HOI padoThl 1 GOPMBI TEKYIEro KOHTPOJIS:

15

m | Ne HaumenoBanue Buasr yueoHoii pabotsl (B AU) | OrieHOYHBIC
g\r coMe | pasacia J [JIP[II |KII| C | CPC [Komtp| D | Beer | PEACTR?
ol cTpa | AMCIUIUTAHBI
3] 3 0JIb 0

3 1 | OcHoBBbI 14 1,5 34 | TecTHpOBaHU
MEXaHUKH. 0,5 18 e,
Konebanus u pedepartsl,
BOJIHBI. YCTHBIN
AKycTHKA. OIIPOC 1O

1ab. p.

41 1 | MonekynsipHas TECTUPOBAaHU
¢usnka u e,
TEPMOJIMHAMMKA 05| 6 | - - 15 8 pe(i)epalTLI,

YCTHBIN
OTIpPOC TI0
1a0. p.

9| 1 TECTHPOBAHU

5) DNEeKTPUUECTBO e,
nu MarHeTu3m 15| 12 | - ] 5 15,5 pe(i)epalTLI,
DNeKTpoIMHAMHU YCTHBIN
Ka OTIpOC TI0

71ab. p.

6 1 OcHOBBI TECTUPOBAHU
MEIUITHHCKOM e,
3JIEKTPOHUKHU 1 1 pe(i)ep.’iTH,

YCTHBIN
OTIpOC TI0
71ab. p.

7 1 | OnTuyeckue TECTUPOBAHU
SIBIICHUS e,

2 |18]-| - |-]| 3 23 | pebepars,
YCTHBIN
OIIpOC 110
1a0. p.

8| 1 | KsanToBas, TECTUPOBAHU
aToOMHas u e,
siiepHas pusuka 15| 4 | - | 3 8,5 pe(i)ep.’iTH,

YCTHBIN

OTIpOC 110

1a0. p.
UTOI'O 6 | sal -] - |- 12 18 90

5.2. Pacnipeesienne JIeKIH M0 ceMeCcTPam:
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n/Ne | HaumeHOBaHME TEM JICKIIHIA O0bem B AU
Cemectp 1
1. OcnoBbl Mexanuku. KoneGanus u BoJgHbI. AKYCTHKA 0,5
2. MounekynsipHasi Gpu3MKa U TEPMOJAMHAMUKA 0,5
3. DJIEKTPUYECTBO M MarHeTu3M DJIEKTPOAMHAMUKA 15
4. OCHOBBI METUIIMHCKOM JIEKTPOHUKH
5. OnTuueckue sBJICHUS 2
6. KBanToBas, aToMHas u siiepHast Gpusuka 15
HNTOI'O (Bcero - AY) 6
5.3. PacnpenesieHue J1aGopaTOpHBIX NPAKTHKYMOB 110 ceMecTpam:
/Ne | HanmeHoBaHue 1ab0paTOPHBIX IPAKTUKYMOB O6wem B AU
Cemectp 1
1. | BBojgHoe 3aHsaTHe. Teopus OMIMOOK. 2
2. | 3mepeHne IWHEHHBIX pa3MEpoOB TeJI IITAHTCHIIMPKYJIEM | 4
MuKpoMmeTpoM. Onpeenenre MIOTHOCTH BEIIeCTB.
3 | OnpenencHue yIeabHON yIapHOH BS3KOCTH 2
4. | IlpoBepka OCHOBHOTO YpaBHEHHs AMHAMUKH BpallaTeJIbHOTO 2
JIBUYKCHHSL.
5 | Onpenenenue yCKOPEHHUS 3€MHOTO TOJSl TATOTEHUSI METOIOM 9
MaTeMaTHYeCKOro MasiTHUKA.
6 | OmpeneneHre CKOPOCTH 3BYKa METOJOM CTOSIYMX 3BYKOBBIX 9
BOJIH
7 Omnpenenenue koddduimenta Bs3koctd MeToaoM CToKca. 2
8 | Ompenenenre BIQXHOCTH BO3AyXa MCUXPOMETPOM AcMaHa 2
9 | Onpenenenne ko3P PuUIMEHTA THHEHHOTO PACIIHPEHHS TBEPIABIX 5
TeJl.
10 | OnpeneneHue eMKOCTH KOHACHCATOPA IEPEMEHHBIM TOKOM 2
11 | Onpenenenre CONMPOTHRIICHUS TAIbBAHOMETPA. 2
12 | OnpeneneHre HaNpPsHKEHHOCTH MArHUTHOTO TIOJIA Ha OCHU 4
KATYIIKH.
13 | Onpenenennie DJIC MeTogOM KOMIIGHCAIMM W TEMIIEPaTypPhl 4
eqn
14 | Onpenenenue AIUMHBI CBETOBOM BOJHBI C HCIOJB30BAHHUEM 2
JU(PAKIIMOHHOMN PEIIeTKH.
15 | Onpenenenue KOHIEHTPAMU BELIECTBA KOJOPUMETPUUYECKUM 4
METOJIOM
16 | OmpenencHue MOKa3aTels MpeNoOMIICHUS 4
pedpakTOMETPUICCKUM METOI0M
17 | Onpenenenue  KOHILIGHTpAallMM  BEIIECTBA B pacTBOpe 4
MOJIIPUMETPOM
18 | Ompenenenue TEMIEPATypPbl packajieHHON CHUpaIH 4
ONTUYECKUM MHUPOMETPOM
19 | Onpenenenue pa3MepoB IPUTPOIIUTOB KPOBU 4
NTOI'O 54

6.00pa3oBaTe/ibHbIE TEXHOJIOTHH
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Jlexiuu, TeKIUnu-0ece bl, MPaKTHUECKUE 3aHATHS (JTabopaTOpHBIC pabOTHI), CAMOCTOSATEIbHAS
paboTa CTyCHTOB.
Hcnonp3yloTcss MHTEpaKTUBHBIE METOJbl O0y4YeHHs: TBOpPUECKUE 3a/JaHus, pa3paboTKa
MIPOEKTOB, UCCIEIOBATEIbCKUI METOI 00YUIECHHUS, KPYTIIbIe CTOJBI, IUCITYThl, CEMUHAPBI.

TpanuuuoHHble JeKIHM W NPaKTHYecKHe (CeMHMHAapCcKue) 3aHATHS B ¢opme C
HCIIOJIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJIOTHH.

Jlekus-qMaI0r — Co/iepKaHue MOIaeTCsl YEPE3 CEPUI0 BOIIPOCOB, HA KOTOPHIE CTYIEHT
JIOJDKEH OTBEYATh HETMOCPEJCTBEHHO B XO/I€ JICKITUH.

OmnJaiiH-ceMUHAp — Pa3HOBUIHOCTHh BEO-KOH(EPEHINH, MPOBEICHNE OHJIANH-BCTPEY
WM TIpe3eHTaluil uepe3 MIHTepHET B pexuMe pealbHOro BpeMeHU. Kaxiplil U3 yJyaCTHUKOB
HaXOJUTCSl Y CBOETO KOMITbIOTepa (CpeACTBa CBSI3U), a CBA3b MEXKIY HUMHU IMOAJEPKUBACTCS
yepe3 HTepHEeT NocpeACTBOM 3arpy»KaeMoro NpHII0KEHNUs, yCTAHOBJIIEHHOTO Ha KOMITBIOTEPE
Kaxoro ydactauka (Zoom, Meet, Skype u ap.)

Bupneoxondepenuuss — ceanc BugeoxoHdepenicszu (BKC) — »sto TexHomorus
WHTEPAaKTUBHOT'O B3aUMOJICHCTBUS IBYX U O0Jiee y4aCTHUKOB 00pa30BaTeIbHOIO MpoIIecca st
oOMeHa HHpOpMAIIHEH B pEaTbHOM PEKHME BPEMEHH.

Bupeo-seknusi — cHsATas Ha KaMepy COKpallleHHas JIeKUHUs, JIOMOJIHEHHAas
¢doTorpadusaMu U cxeMaMu, WUTIOCTPUPYIOIAs M01aBaeMblil B JIEKIIUU MaTepral.

TexHoI0THsI JIEKTPOHHOTO O00y4eHMs (pean3yeTcsl IMPU TOMOIIU SJIECKTPOHHOM
obpazoBarensHOil cpeapl COI'Y mpu ucnonb3oBanuu pecypcoB OBC, mpu mpoBeneHUN
ABTOMAaTU3WPOBAHHOI'O TECTUPOBAHUA U T. 21.).

[Tpu muCTaHIIMOHHOM OOYYCHHH aHAJIOTOM J1a00paTOPHOTO 3aHSATHS SBISETCS BUPTyalIbHAS
nabopaTtopHas padora.

BupryanbHbie 1a00paTopHbIe padoThI — 3TO KOMIIBIOTEPHBIE TPOTPAMMBI, TO3BOJISIOIINE
BBINIOJIHATH SKCIIEPUMEHTHI U MTOJTy4aTh pPe3yIbTaThl 0€3 HEMOCPEACTBEHHOIO NCII0JIb30BAHUS
peabHbIX J1a00OPATOPHBIX YCTAHOBOK U MpUOOpoB. Takke o BUPTyaTbHBIMU
71a00paTOPHBIMU paboTaMH MOAPA3yMEBAIOT PabOThl, KOTOPbIE IPOBOAATCS yIAJCHHO WM Ha
JIOMY IIPU MOMOILH CIIEHUAIBHBIX JJAOOPAaTOPHBIX KOMILJIEKTOB.

Ne/mt Tema Bup Kommiecrso AKTHBHBIE HNHuTepakTUBHBbIE

. 3aAHATHS Hacos dopMbI dopMbI

1 | Teopwus ommoOK, Jlabopato 2 Pabora B rpynmax, 3aHsaTHA B
HEMOCPEACTBEHHBIE U pHas oA pyKOBOACTBOM JHAJIOTOBOM
KOCBEHHBIC U3MEPEHHs. | pabora HpeToIaBaTeIis. pexKIME

2 | 3mepenue TMHEHHBIX JlaGopato 4 IIpoBencuue Huckyccens,
pa3MepoB Tel pHas HOMCKOBOTO obcyxaeHue,
IITAHTEHITUPKYJIEM H paboTa (u3HUecKoro CTOJIKHOBCHHC
MHKPOMETPOM. SKCIEPUMEHTA PasIIIHBIX TOUCK
OHpeI[eJ'IeHI/Ie 3pCHUA, MO3UITUN
TUIOTHOCTH TBEPJIBIX TEIL.
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3 | Onpenencane ynenbHOU | JJaGoparo [IpoBenenue IpYIIIOBast 3alKTa

YIapHOU BSI3KOCTH pHas IIOMCKOBOI'O pe3yIbTaTOB
paboTa (usnueckoro OKCIIEPUMEHTA
JKCIICPUMEHTA

4 | UccnenoBanue Jlabopato [IpoBenenue Huckyceus,
OCHOBHOT'0 3aKOHa pHas ITOMCKOBOTO obcyKIeHue,
BpallareIbHOro pabota (pu3IECKOro CTOJIKHOBEHUE
JIBMJKEHUS TBEPAOTO AKCIIEPUMEHTA pasiInIHbIX TO%VK
TeNa Ha MasiTHUKE 3pCHHUA, TTO3UIIUH
OGep6exa. I/ICHOHBBOBa}iI/Ie

MYJIBTUMCIUNHBIX
Kommeroreproe TEXHOJIOTH.
MOJICTTUPOBAHUE:
«JIBU)KEHME IO
OKPYKHOCTH»

5 | Ompenenenue Jlabopato [IpoBenenue Huckyceus,
kod¢dunrenTa pHas IIOUCKOBOT'O 00CyXIEHHE,
BHYTPEHHEr0 TPEHUS pabora (buzmgecKkoro CTOJIKHOBCHHUC
merogoM CTokca. JKCIIEpPUMEHTA pa3sIAIHBIX TO‘levK

3pEHUs], TO3ULUN

6 | Onpenenenue Jlabopato [IpoBenenne Huckyccns,
YCKOPEHUS 3MHOTO pHas TTOMCKOBOTO o0cyxIeHue,
TOJISL TATOTEHUS pabota (usrueckoro CTOJIKHOBCHHME
METOIOM IKCIIEPHMEHTA pa3IUYHBIX TOquK
MaTeMaTHYECKOIr0 3pCHHA, MO3UIHH
MasiTHHKA.

7 | Onpenenenue ckopoctu | Jlaboparo [IpoBenenue Huckyccns,
3ByKa METOJIOM CTOSYMX | pHas TTOMCKOBOTO o0cyxIeHue,
3BYKOBBIX BOJH pabota (u3ruecKoro CTOJIKHOBCHHC

3KCHepI/IMCHTa Ppa3JIn4YHbIX TO‘Ie}(
3pCHUA, MTO3ULNN

8 | Onpenenenue Jlaboparo [IpoBenenue
koa(durmenrta pHas MTOMCKOBOTO
TUHEHOTO pacimupenus | paboTa (usnueckoro
TBEPIBIX TEI. JKCIIEPUMEHTA

9 | Onpenenenue Jlabopato [IpoBenenmne Juckyccwus,
BIIQXKHOCTH BO3JyXa MpH | pHas TMOUCKOBOTO o0cyxIeHue,
IIOMOIUIH IICUXpOMETpa U | paboTta ¢bu3ngecKoro CTOJIKHOBECHHC
IICUXPOMETPUYECKOTO SKCIIEPUMEHTA pasiInIHbIX TO%VK
FHFpOMCTpa. 3pCHUA, MO3UITUU

Hcnone3oBanue
KomnerorepHoe .
MYJIBTUMCIUNHBIX
MOJICITUPOBAHUE: TOXHONOML.
«Hcnapenue u
KOH/JICHCAITUS.

10 | M3mepeHue eMKOCTH Jlabopato [IpoBenenmne Juckyccus,
KOHJIEHCAaTOpa METOJIOM | pHas TTOMCKOBOTO o0cyxIeHue,
mocta CoTTH. pabora dusHgecKoro CTOJIKHOBEHHE

BKCHepI/IMCHTa Ppa3In4YHbIX TO‘Ie}(
3pCHUA, TO3ULTNN

11 | Onpenenenue Jlabopato [IpoBenenue Huckyccus,
HaIPsHKEHHOCTH pHas MTOMCKOBOTO obcyxeHue,
MarHMTHOTO MOJIS Ha ocu | paboTa (usnueckoro CTOJIKHOBEHHE
KaTYIIKH. JKCIICPUMEHTA PAa3IUYHBIX TOYEK

3peHusl, MO3UILINI
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12 | Onpenenenue Jlabopato 2 [TpoBencnme Huckyccus,
BHYTPEHHETO pHas ITOMCKOBOTO obcyxeHue,
COTIPOTUBIICHUS paboTa dusHgecKoro CTOJIKHOBEHHE
rabBaHOMETPA C SKCIIePHMEHTa pa3IAYHBIX TO‘Iej(
IMOMOILIBIO MOCTA 3pE€HUA, MO3ULTNU
YurcoHa.

13 | Onpenenenune D/1C Jlabopato 4 [IpoBenenue Huckyccus,
METO/IOM KOMITCHCAIIMUHU | PHAs ITOMCKOBOTO obcyxeHue,

Y TEMIIEPATYPHI €YU pabora ¢bu3nyeckoro CTOJIKHOBCHHUC
E)KCHepI/IMeHTa Pa3IMYHBIX TO‘IGE(
3pCHUA, MO3UITHNN

14 | Onpenenenne  anuusl | JlaGopato 2 Pabora B rpynmax, | rpynnosas 3alura
CBETOBOH BOJIHBI C | pHas IOJi PYKOBOJICTBOM | PE3YyJbTAaTOB
HCIIOJIb30BAHUEM pabora MpernoaaBaTens, SKCIIEPUMEHTA.

T PaKIIMOHHON IIpoBenenue

pemeTku IIOHCKOBOI'O
¢bu3nyeckoro
IKCIIEPUMEHTA

15 | Onpenenenue Jlabopato 4 [IpoBenenue Huckyccns,
KOHIIEHTPAILlUU pHas ITOMCKOBOTO 00CyKIeHue,
ONTUYECKH aKTUBHOI'O pabora (u3ruecKoro CTOIIKHOBCHHC
BELLECTBA MPU TOMOLLINA AKCIEPUMEHTA pasiInIHbIX TO%VK
prFOBOFO 3pCHUA, MO3UILTUU

Hcnonp3oBanue
nosisipuzatropa CM-3 My B THME T
TEXHOJIOTHM.

16 | Usmepenwne nmokazatens | Jlabopato 4 [IpoBenecHme Mo3roBoii mTypM.
OpPEIOMIICHUS JKUIKOCTH | pHasd IIOMCKOBOT'O Huckyceust o
MPY MOMOILA pabora du3naeckoro BBIPa0OTKE METO A
pedpaxromerpa UPD- IKCIIEPHMEHTA uceneoBatns
23. paboThI.

17 | Onpenenenue JlabopaTto 4 [IpoBenenmne Huckyccus,
KOHIIEHTPAIUU pHas ITOHMCKOBOIO o0CyKIeHue,
BEILIECTBA B paCTBOPE pabota ¢bu3nIecKoro CTOJKHOBCHHC
IIPH IOMOIIU IKCIIEPUMEHTA PasIIMAHBIX TOHCK
KOHIICHTPAlluOHHOTO 3peHHs, MOSHIIIH
(OTOIIEKTPUIECKOTO
kosiopuMeTpa KOK-
2MII.

18 | M3mepeHue BHICOKHX JlabopaTto 4 [IpoBenenue Huckyccus,
TeMIiepaTyp npu pHas ITOMCKOBOTO 00cy)/IeHHE,
MOMOILY ONTHYECKOTO paboTta busnueckoro CTOJIKHOBCHHC
mUpoMeTpa ¢ OKCIIEPUMEHTA Ppa3InYHbIX TO‘IC}(
HCUE3AIOIICH HUTBIO. e

19 | Onpenenenue pasmepoB | JlaGoparo 4 [IpoBenenue Mo3srosoi mrypm.
SPUTPOLUTOB KPOBU pHas TIOMCKOBOTO Huckyccus no

pabora du3HIecKoro BBIPa0OTKE METOA
IKCIIEPUMEHTA HecacaoBaHnA
paboTHI.
Bcero 54
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7. YueOHO-MeTOANYECKOe o0eciieyeHre CaMOCTOSTeIbHOI padoThl
MeToanyeckne peKOMeH/IAIUH N0 OPTAaHNU3AINH H3YYeHHU s U CIUTIIHHBI

CamocrosiTenbHas paboTa 00y4aromuXxcsl ABISETCS OJHUM U3 BUJOB yUEOHBIX 3aHSATHUH.
CamocTrosTenbHas paboTa MPOBOAUTCS C LIEJIbIO:

— CHCTeMaTH3allMM ¥ 3aKpeIUICHHs TOJYYCHHBIX TEOPETHYECKHX 3HAHUU U
MPaKTUYECKUX YMEHUN 00yUaroluXcs CTy/I€HTOB;

— yriyOJaeHus U pacIlupeHusl TEOPETUUECKUX 3HaHUM;

— (¢GopMHpOBaHUS YMEHMH HCIIOJB30BaTh HOPMATHBHYIO, IPABOBYIO, CIPAaBOYHYIO
JOKYMEHTAIIUIO U CIIELHUAIbHYIO JIUTEPATYPY;

- (opMUpOBaHUS CaMOCTOSITENBHOCTH MBILIUIEHHS, CIIOCOOHOCTEH K CaMOpPa3BHUTHIO,
CaMOCOBEPIIEHCTBOBAHHUIO U CAMOPEAIU3aLNH;

— pa3BUTUS UCCIIEIOBATEIBCKUX YMEHHUI.

K Buzmam caMmocTosiTebHOM pabOThl MPU MU3YYEHUH JAHHOM JUCHMILIMHBI OTHOCHUTCS:
IIOArOTOBKA INAJIOrOB U TEM, CAMOCTOSITENIBHOE N3YUEHHE JINTEPATYPBI 110 TEME U COCTABIICHUE
110 HEW KOHCIEKTOB, padoTa cO CIIPaBOYHBIMH MaTepHalaMu (TEPMUHOJIOTHYECKUMH U UHBIMU
CIIOBApSIMH, SHIUKJIONEIUSAMM) U T.1.

Tembl u QopMbl BHEayAUTOPHOH CaMOCTOSITENLHOW paboThl, €€ TPYA0EMKOCTh
coJiepKatcs B pazzene 5, radum. 5.1.

OOyueHue CKJIaabIBAE€TCSl W3 AyJUTOPHBIX 3aHATHH, BKIIOYAIOIIMX JIEKUMOHHBIM Kypc MU
MpaKTUYEeCKUe 3aHATUs (JabopaTopHble pabOThI), U CAMOCTOSTEIbHON paboThl. OCHOBHOE
yaeOHOe BpeMs BBIJICISICTCS Ha MMPAKTHYECKY0 paboTy 10 3aKpETUICHUIO 3HAHUN 1 TIOJTYYCHUN
MIPAKTUYECKUX HABBIKOB.

B cootBerctBuu ¢ tpebdoBanusmu GI'OC-3++ BIIO B yueObHOM mporiecce MUPOKO
WCTIOJNB3YIOTCS AaKTUBHBIE W WHTEPAKTHBHBIE (OPMBI TPOBENEHHS 3aHSATHH — TPYIIOBAas
uccleoBaTenbcKas padoTa. Y 1eNIbHbIN BeC 3aHATUH, TPOBOIMMBIX B MHTEPAKTUBHBIX (OPMaX,
cocraBiseT He MeHee 10% OT ay TMTOPHBIX 3aHATHUM.

CamocrosiTenbHasg paboTa CTYAEHTOB MOJpPa3yMeBaeT IMOJArOTOBKY K JIabOpaToOpHOMY
MPAKTUKYMY

Pabota ¢ y4eOHOI auTepaTypoil paccMaTpUBaeTCsl Kak BUJ yueOHOM pabOThI 10 AUCIUIUINHE
«®Du3rka» U BBHIIOJHIETCS B IIpejiesiaX 4acoB, OTBOJIUMBIX Ha €€ nzyuenue (B pazaene CPC).
Kaxnprii oOydarommiicss oGecriedeH AOCTyNoM K OuOIuoTedHpIM (oHAAM YHHUBEPCUTETA U
Kadeapsl.

o xaxxoMy pazaeny y4eOHOH TUCIHMITIMHBI pa3padoTaHbl METOJHUECKUE PEKOMEHIAINH JIS
CTYZAEHTOB.

Hanucanue pedepara crnocoOCTBYIOT (POPMUPOBAHUIO HABBIKOB pabOThl C HayyHOU
JUTEPATYpPOl U aHAJIM3a CTATUCTHYECKON HHPOpPMAITUH.

PaGora crymenta B rpynme  ¢GopMHpPYeT UYBCTBO  KOJUIGKTHBH3MAa U
KOMMYHHUKa0€IbHOCTb.

CamocrosTenpHas pabota CrocoO0cTByeT (POPMHUPOBAHUIO AKTUBHOW KM3HEHHOW MO3UIMU
MOBEJICHHSI, aKKYPATHOCTH, JUCITUTUINHUPOBAHHOCTH.

VYpoBeHb 3HAHUI CTYIECHTOB ONpPEAEISIETCS TECTUPOBAHUEM, TEKYILIMH KOHTPOJIb YCBOCHHUS
MpeMeTa ONpeessieTCsl yCTHBIM OIPOCOM B XOJI€ 3aHATUH, OTBETaMHU HA TECTOBBIC 3a/IaHMS.
B xoHIIe n3yueHus yueOHOM MUCIUILTUHBI TPOBOJUTCS KOHTPOJIb 3HAHUN C UCIIOJIH30BAHUEM
(G pepeHIMPOBAHHOrO 3a4eTa C OLIEHKOH.

Meroanueckue ykazaHus 0 JeKIHOHHbBIM 3aHATHAM.

pa0oTa Haj KOHCIIEKTOM JIEKIMM HAYMHAETCSl B IpOLECCe HaNMCcaHUs KoHcmekTa. Jls
yIy4dlIeHUs] KOHCIIEKTa MOXHO HCIIOJIb30BaTh 3HAKH, CIIOCOOCTBYIOIINME YCHIICHUIO
nH(POPMATUBHOCTU. MOKHO Ha TIOMOIIb KOHCTIEKTUPYIOIIEMY MPUITH CHCTEMA COKPAIICHHBIX
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CJIOB | cioBocoueTanwii. Hanpumep - nab. p. u ap. [IpocMaTpuBaTh KOHCIEKT JIydIle cpa3y
II0CJIE 33H$ITI/II71, oT™MCHas MaTtcpual, KOTOpBIfI BBI3BIBACT 3aTPYAHCHUSA I ITOHUMAHUA. JIJ'ISI
HaXO0XJICHHs OTBETOB Ha 3aTPyIHUTENbHBIC BOIPOCHI HYKHO HCIIOJNB30BATh IpEAaraeMylo
auteparypy. Ecnm caMoCTOSTENhHO HE YAaloch pa3o0paTbcs B Marepuane, MOXKHO
00paTUTHCS K MPENnoaaBaTeNi0 Ha OMMIKANTIICH JICKITUN WU KOHCYJIbTAIIHH.

Oco0eHHOCTH KOHCITEKTA:
1. Koncnekr TpedyeT ObICTpOil 3amKCcH.
2. KoHCIeKT JODKEH JIETKO YATAThCS M XOPOIIO 3alIOMHHATHCS,
3. B koHcmekTe gomyckarTcs Takue (OpMbl, KOTOPBIE TTOHATHBI TOJIBKO aBTOPY.
4. KOHCIIEKT- 3TO 3alKCh CMBICIIA JIEKIUH.

Bua pa6otbi- 1a0opaTopHbie padoThl

JlaGoparopHasi paboTa- 3TO MPOBENEHUE CTYJEHTaMH MO 33aJaHUI0 IpPENnoAaBaTes WIH I10
MHCTPYKIMH OIBITOB C UCIOJIb30BAHUEM NPUOOPOB, IPUMEHEHUEM MHCTPYMEHTOB U APYTHX
TEXHUYECKUX MPHUCIIOCOOICHUN. T.e. 3TO H3yYEHHE KAKUX-IIMOO OOBEKTOB, SIBICHUH C
MOMOIIBIO CHIEUATBHOTO 000PYI0BAHMS.

Bxone nabopaTopHO-TIpaKTHYECKUX padOT CTYJEHTHI BOCHIPUHUMAIOT U OCMBICIUBAIOT HOBBIH
yueOHbIi MaTepuain. [IpakTuueckue 3aHATHS HOCST CUCTEMAaTHYECKUN XapakTep, PeryysipHO
cleys 3a KaKJ10M JIeKIued WK JBYMsI TPEMS JIEKLIUSIMH.

JlaGopaTopHo-TipakTU4YecKre paboThl BHIOJIHAIOTCS COTIIACHO Ipadrka yueOHOro npoiecca 1
CaMOCTOSITENILHOW paboThl CTYJEHTOB MO AUCHUIUIMHAM. [Ipu 3TOM coOnrofaeTcs MpUHIUI
WHAMBHTyaTbHOTO BHIIIOJTHEHUS Pa0OT.

Kaxnprit cryneHt BeneT pabouyto TeTpaas, opopmMieHre KOTOPOH JOJIKHO OTBEUATh
TpeOOBaHUSAM OCHOBHBIE KOTOPBIE CIIEIYIOLIHE:

-Ha TUTYJIBHOM JIMCTE YKa3bIBAIOT IIPEIMET, KypcC, rpyniy, noarpynmny, ®.1.0. ctynenra;
KKy paboTy HyMEpPYIOT B COOTBETCTBHH C METOIMYECKUMH YKa3aHUSIMH, YKa3bIBAIOT JaTy
BBINOJIHEHUSI padOThI;

-TIOJIHOCTBIO YKa3bIBaIOT Ha3BaHHE PaOOTHI, eI M MIPUHIIUIT METO1a, KPATKO XapaKTepU3yIOT
XO/JI SKCTIIEpUMEHTa U 00BEKT UCCIIEIOBAHMUS;

-IIpY HEOOXOAMMOCTHU IPUBOJAAT PUCYHOK YCTAHOBKH, SJIEKTPUUECKYIO U ONITUYECKYIO CXEMY;
Pe3yIbTATHI ONBITOB 3aHOCAT B TAOJIUILY U OMUCHIBAIOT CJIOBECHO;

- B KOHIIE KaX/10i pabOTHI JENA0T BHIBOJI I PE3IOME, KOTOPbIE 00CYKIAI0TCS TIPU
IIPOBECHUH UTOTOB 3aHATHS.

Bce nepBuuHbIe 3anKcH J€1A0TCA B TETPAIU 10 X0y SKCIIEPUMEHTA.

[IpoBenenue 1abopaTOpHO-IPAKTUUECKUX padOT BKIIIOUAET B Ce0s CIEAYIOIINE ATAlbI:

- IOCTAaHOBKY TEMbI 3aHATUH U ONpeAeIeHue 3a/1a4 Ja00paTOPHO- MPAKTHUECKOU paboThI;
-OnpeziesIieHre NopsiiKa 1abopaTopHO- MPAKTUYECKONH pabOThl MIIN OTAEIbHBIX €€ ITAlOB;
-HETOCPEICTBEHHOE BHINIOJHEHHUE JJA0OPATOPHON(MPaKTUYECKOW) pabOTHI CTYJEHTaMHU U
KOHTPOJIb 32 XOJIOM 3aHSATHI U COOII0IEeHEM TEXHUKU 0€30M1acHOCTH;

-IIPOBEJICHUE UTOTOB J1a00PATOPHONU(IIPAKTUUECKOH) pabOoThl 1 (POPMYIMPOBAHIE OCHOBHBIX
BBIBOJIOB.

[Ipu moAroToBke Kk 1a6OPaTOPHBIM 3aHATUSAM HEOOXOIUMO 3apaHee U3yUYUTh METOJUYECKHE
PEKOMEHJIalUH 110 UX NpoBeaeHHu0. OOpaTuTh BHUMaHKE Ha 11e€1b pa00Thl, OCHOBHBIE
BOIIPOCHI TOATOTOBKH K 3aHATHIO, Ha COJIEP)KaHNE TEMBI 3aHATHUS.

JlaGopaTopHoe 3aHATHE IPOXOIUT B BUE JUaJIOra-pazdopa OCHOBHBIX BOIIPOCOB TEMBI.
Taxoke mabopaTopHOE 3aHATHE MOT'YT IIPOXOJIUT B BUJIE MTOKa3a Mpe3eHTalul,
JIEMOHCTPATUBHOTO MaTepHaa (IIaKaThl, CIal/Ibl), KOTOPbIE COMPOBOXKIAIOTCS Oeceon
MIpernojaBaTess Co CTyIEHTaMH.

CTyJieHT MOXeT CAaBaTh JIAOOPATOPHO-NIPAKTUYECKYIO pabOTy B BUJe HanUcaHus pedepara,
MIOATOTOBKH CIIaHJI0B, IIPE3CHTALUI U MIOCIEAYIOIICH €€ 3aIUThl, HAIIUCATh KOHCIIEKT B
TETpaju, OTBETUB Ha 3a/laHHbIe BONIPOCHL. OTBETHI HAa BOMPOCHI MOKHO COIIPOBOXK/IATh
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pUCyHKaMH, CX€MaMiu U T. A. C IPUBJICUCHUCM HOHOHHHTGHBHOﬁ JIMTCPATYypPbl, KOTOPYIO
HYKHO yKa3arth.
Jly1s mpoBepKU aKTUBHOCTH M KauecTBa pabOThI CTyAeHTa pabouyro TeTpadb MPOBEpseT
MEePUONYECKH MPETogaBaTeNb.
K naboparopHo —TipakTH4eCKHM paboTaM CTYJEHT JOIyCKaeTCs TOIBKO MOCII€ HHCTPYKTaxa
0 TeXHUKE 0€30MaCHOCTH U MOTYUYEHUS J0MYyCKa K BBIIIOJIHEHUIO PAOOTHI.
TlonoskeHue TeXHUKU 6C3OHaCHOCTI/I H3JI0KCHBI B UHCTPYKIUAX, KOTOPBIC HAXOAATCA B
nabopaTtopumu.

MeToanuyeckue peKOMeH AN 10 HANMCAHUIO pedepaToB

Pedepar — mnmcpmennas paboTa Mo OIpenelIeHHOW HaydHOH mpobiieme, KpaTkoe
M3JIOKEHUE COICPYKAaHUS HAyUYHOTO TPyda WiIN HaydYHOU TpoOsiembl. OH SBIIIETCS JCHCTBEHHON
(hopMOiT CaMOCTOSTEIIEHOTO HCCIEIOBAHUS HAYYHBIX TPOOJIEM Ha OCHOBE M3yUYEHUS TEKCTOB,
CHEIHabHON JUTEepaTyphl, a TAaKK€ HAa OCHOBE JIMYHBIX HAONIONEHUHN, WCCIETOBAaHUM U
MPaKTUYECKOro onbITa. PedepaT momoraeT BrIpabOTaTh HABBIKK U IPUEMBI CAMOCTOSITEIIBHOTO
HAay4yHOTO T[IOWCKA, TPAMOTHOTO W JIOTUYECKOTO W3JOKEHUs H30paHHOW TpoOIeMbl U
CrocoOCTBYET MPUOOIICHHUIO CTYACHTOB K HAYYHOU eI TEeNbHOCTH.

HOCJ’IC,Z[OB&TGJIBHOCTB pa6OTBIZ

1. Br16op Temsl uccienoanus. Tema pedepara BeIOUpaeTcs Ty A€HTOM Ha OCHOBE
€ro Hay4Horo uHTepeca. Takxke moMoIlb B BRLIOOPE TEMBI MOXKET OKa3aTh MPEIO0/1aBaTEeNb.

2. [TmanupoBaHue wccieqoBanus. BKiogaeT cocTaBieHHE KaJleHIApPHOTO IUIaHa
HAy4YyHOTO HCCIIE[OBaHMs M IUIaHa mpexanojaraemMoro pedepara. Kanengapuwlii 1uian
WCCIIC/IOBAHMsI BKITIOYACT CIICAYIONIME DJIEMEHTHI: BBIOOPD W (OPMYJIHPOBAHUE IMPOOIEMBI,
pa3paboTKa IJIaHa MCCIEIOBAaHUS U TPEIBAPUTENBHOTO IJIaHa pedepara; cOop U M3ydeHHe
MCXOJHOTO MaTepHalia, MOUCK JIUTepPaTyphl; aHAIU3 COOPAaHHOTO MaTepuasa, TeopeThdecKas
pa3paboTka TpPOOJIEMBI, COOOIIEHHE O TMPEABAPUTEIBHBIX pPE3yJbTaTax HWCCIICIOBAHMUS;
auTeparypHoe OGOpPMIICHHE WCCIEAOBATEIbCKON MpoOsieMbl; 0OCyXaeHHe padoThl (HA
CEMMHApE U T. I1.).

[Tnan pedepata xapakTepu3yeT ero cogepkanue u CTpykrypy. OH JOJKeH BKIIIOYATh B
ce0si: BBEJEHME, I'/le 00OCHOBBIBACTCS AKTYaJIbHOCTH MPOOJIEMBI, CTABATCA LENb M 33Ja4d
WCCIIEIOBaHMsI; OCHOBHAs 4YacTh, B KOTOpPOM pacKpbIBaeTcsi cojepKaHHE IPOoOJIeMblI;
3aKIII0YEHHUE, I71e 0000IIAI0TCS BBIBO/IBI 110 TEME U AAIOTCS MPAKTUYECKUE PEKOMEHJAlHH.

3. Ilouck u u3yueHue nuteparypbl. J{as BeIABICHUS HEOOXOAUMOW JIMTEpaTyphl
crnenyer oOpaTHTbCs B OMONMOTEKY Wi K mnpenozaBaremo. llomoOpanHyio muteparypy
crnenyert 3apukcupoBats cornacHo ['OCT mo 6ubanorpadpuueckoMy ONMMCaHUIO TPOU3BEACHUI
IIc4yaTu.

Jns pa3paboTku pedepata HOCTATOYHO H3ydeHHE 4-5 BaXHEWIIMX CTaredl 1o
n3bpanHoil mpoOGneme. Ilpu M3ydeHum aureparypsl HEOOXOAMMO BHIOMpPATh MaTepuall, He
TOJIKO TIOJITBEPKIAIOIIMH MTO3ULIMIO aBTOPa pedepaTa, HO U MaTepHuall A MOJEMUKH.

4.06pabotka Matepuana. [Ipu 0OpaboTke MOIyYEHHOTO MaTepuaia aBTOP JOJDKEH:
CUCTCMATHU3UPOBATH €I'0 MO pa3aciiaM; BbIABUHYTH U OGOCHOB&TB CBOM I'MIIOTEC3bI; ONIPCACIINTD
CBOIO TIO3UIIMIO, TOYKY 3pEHHUs 10 pPacCMaTpHBaeMOW MpoOJieMe;, YTOYHHTh O0BbeM U
COJIep’KaHuEe TOHSTHM, KOTOPBIMM TPUXOJUTCS OINEpPUPOBaTH NpPHU pa3paboOTKE TEMBI;
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copMyIHpOBaTh OMNPEACTICHUS M OCHOBHBIC BBIBOJBI, XapaKTEPU3YIOUIHE pPEe3yJIbTaThl
HCCIIEIOBaHMSI; OKOHYATEIbHO YTOUYHUTh CTPYKTYpY pedepaTa.

5. Odopmienue pedepara. Ilpu odopmienun pedepara peKOMEHAYETCS
IpUAEPKUBATHCS Cileayomux npaswi: Cieayer nucarh JUIb TO, Y€M aBTOP XOYET BBIPA3UTh
CYIIHOCTb MPOOJIEMBI, €¢ JOTUKy; IIucars cTporo nociaenoBaTeabHO, IOTHYHO, 10KA3aTEIbHO
(o cxeme: Te3uc — 000CHOBaHME — BBIBO); [IncaTh sipko, 00pa3Ho, )KMBO, HE TOJILKO BCKPBIBAs
WCTHHY, HO M OTpa)kasi CBOIO TO3WIIMIO, MPOTIAraHuPys MONyYeHHBIE pe3yibTathl; [lncath
OCMBICIIEHHO, COOJIOfas TMpaBWiia TIpaMMaTUKH, HE 3JI0YNOTpeOiss HayKooOpa3HBIMHU
BBIPAKCHUSIMH.

Pecdepar BeInoNHAETCA B COOTBETCTBUM € TPEOOBAHUSAMU CTaHIAPTOB, Pa3pabOTaHHbIX
JUTsl JAHHOTO BHJIAa JOKYMEHTOB. Pabora nobkHa OBITh BBIMOJHEHA Ha Oenoit Oymare
cranfapTHoro sucta A4. TekcT noimkeH OBITH OTIeYaTaH Ha KOMIBIOTEpE B TEKCTOBOM
penaxtope Microsoft Word u oTBeuaTs cieayromum TpeOGOBaHUAM: TapaMeTphl MOJIEH CTPaHUI]
JOJDKHBI OBITH B TIpEENIax: BepXHee U HKHee — 1o 20 MM, mpaBoe — 10 mm, seBoe — 30 mwm,
mpudt — Times New Roman , pasmep mpudra — 14, MEXCTpOUHBIA HHTEPBAI — MOy TOPHBIH.
JleHTa nmpuHTepa — TOJIbKO 4€pHOro nBera. Hymepanus crpaHul B pedepare I0KHA ObITh
CKBO3HOMH, HauMHasl ¢ TpeTheil cTpanuiibl. Homep npocrasinsercs apabckumMu nudpaMu BBEPXY
Ka)KJIOM CTpaHHUILIbI CIIPABa.

[pu u3n0KeHnn MaTeprana HeoOX0IMMO IPUEP)KUBATHCS PUHATOTO TUIAHA.

buGnuorpaduueckuii CIMCOK COCTABISIETCS HAa OCHOBE MCTOYHHMKOB, KOTOpBIE OBLTH
IIPOCMOTPEHBI ¥ U3YYEHBI CTYJEHTOM IIPH HanucaHuu pedepata. JJaHHBIN CIIUCOK OTpakaeT
CaMOCTOSITENIbHYIO TBOPYECKYI0 pabOTy CTyIEHTa, YTO IMO3BOJSET CYJUTh O CTENEHU €ro
MOJrOTOBKM W YIIyOJIEHMM B BBIOpaHHYIO TeMaTHKy. Bcs ucmonb3oBaHHAs JMTEpaTypa
pasMeInaercs B CIEAYOLEM OPAIKE: 3aKOHOJATENbHBIE aKThl, TIOCTAHOBJIEHUS, HOpPMaTUBHBIE
JOKYMEHTBI; BCsl yueOHas JuTeparypa B andaBUTHOM TOpSAKE, 3aTeM CpeicTBa
MIEPUOINYECKOM MevaTH B aj(paBUTHOM IOPSJIKE; HICTOUHUKHU U3 ceTH MHTEepHeT.

Metoauveckue pexomenaamuu no CP.

CamocrosiTennbHas paboTa sSBISETCS OAHUM U3 BUJIOB yU. JACATEILHOCTH 00yYarOIINUXCs,
CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPTraHW30BaHHOCTH,
TBOPYECKOTO T0JIX0/1a K PEHICHUIO MPpobieM yueOHOT0 U MPOodeCCHOHATHHOTO YPOBHSI.
CamocrosiTenbHas paboTa MPOBOAUTCS C IENBI0: CUCTEMATU3AINH U 3aKPETLICHHS
MOJTyYCHHBIX TEOPETUUYECKUX 3HAHUH U MPAKTUYECKUX YMEHHUN 00y4aromuxcs;

VYriryOneHus ¥ paciIupeHus TEOPETUICCKIX 3HAHUM;

(GbopMHpOBaHUS YMEHUS HCIIOJIL30BATh CICIHATIBHYIO JINTEPATYPY;

pa3BHUTHE MTO3HABATEIIBHBIX CIOCOOHOCTEH M aKTUBHOCTH O0YYAIOLTUXCS: TBOPUECKOM
WHUIUATHBBI, OTBETCTBCHHOCTU U OPIraHU30BaHHOCTH,

(hopMHpPOBaHUS CAMOCTOSTETLHOCTH MBIIIUICHUS, CIIOCOOHOCTEH K CaMOPa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHUIO U CAMOPEaTN3aIiu;

Pa3BHUTHS UCCIIEIOBATEICKUX YMEHUI;

AyIuTOopHAas caMOCTOsITeNIbHast padoTa 1o yu4eOHOM TUCIHUITIMHE Ha YYeOHBIX 3aHATHIX 0]
HEMOCPEACTBEHHBIM PYKOBOJICTBOM MPENOIABATENS U 10 €T0 3a/1aHui0. BHeaynuTopHas
caMmocCTosITeNTbHast paboTa BBHIMOIHACTCS 110 3a/IaHHIO MPEToAaBaTelis 6e3 ero
HETIOCPEICTBEHHOTO YYaCTHSI.
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Bunbl 3aanuii 171st BHeAy TMTOPHOW CaMOCTOSTEIBHON PabOThI, MX COJEPIKAHUE U XapaKTep
MOTYT UMETh BapUaTUBHBIA U TU(DPEPEHIIMPOBAHHBIN XapaKTep, YYUTHIBATh CHEIUDUKY
U3y4aeMoil y4eOHOM TUCIUIUIMHBI, UHIUBUYaJIbHbIe 0COOEHHOCTH 00y4YaroIIerocs;
KoHTposb caMocTosATENbHOM padOThI U OLIEHKA €€ PE3YJIbTaTOB OPTaHNU3yeTCsl KaK €JMHCTBO
IByX (opM: 1.caMOKOHTPOJIb U CAaMOOIIEHKA 00YyYaroLerocs; 2. KOHTPOJIb U OLIEHKa CO
CTOpPOHBI MPENOAABATEIIS.

Bupa pa6oTtsl — camocTosiITeIbHASL padoTa.

Opranuzanys 1 pyKoBOJCTBO ayJJUTOPHON CaMOCTOSITENIbHON paObOThI

AyAUTOPHON caMOCTOATENbHON paboTa Mo IMCHUIUIMHE BBITIOIHACTCS Ha YYEOHBIX 3aHATUAX
101 HENOCPEACTBEHHBIM PYKOBOJCTBOM IIPENOABATEINS U IO €T0 3a/IaHUIO.

OCHOBHBIMU BUJAaMH ayAUTOPHOIN CaMOCTOATEIbHON paboTa SBIISAIOTCA: BHIIIOJHEHUE
71a00paTOPHBIX U MPAKTUYECKUX PabOT MO HHCTPYKIUSAM, paboTa ¢ TUTepaTypoil U JpyruMHu
HMCTOYHUKAMU WH(GOPMAIIUHU, B TOM YHCIIE dIEKTPOHHBIMU;

caMo U B3aUMOIPOBEPKA BBIMOJIHEHHbIX 3aJJaHUI;

pelieHre TpoOJeMHBIX U CUTYallMOHHBIX 3a/1ay.

BrinonHnenue nabopaTopHbIX U MPAKTHYECKUX pa0dOT MO TUCIUIUIMHE OCYIIECTBISETCS Ha
1a00paTOPHBIX U MPAKTUYECKHUX 3aHATUAX B COOTBETCTBUHU € TpaguKoM y4eOHOTO Iporiecca.
Jlnst oGecniedeHus: CaMOCTOATENILHON pabOThI MperoaBaTesIMU pa3padbaThIBAIOTCS
METOJIMYECKHUE YKa3aHHUsI 110 BHIMOIHEHHIO JIA00OPATOPHON/TIPAKTUYECKON pabOTHI.

Pabora ¢ muTeparypoil 1 IpyruMu HCTOYHUKAMU WH()OPMAIIUU, B TOM YHCIIE JIEKTPOHHBIMH
MOXET PeaTM30BhIBATHCS HA CEMHUHAPCKUX U MPAKTHYECKUX 3aHATUAX. J[aHHBIC HCTOYHUKHN
uH(pOpMaIMU MOTYT OBITh IPEJCTABIICHBI HA OYMa)XHOM U /WJIH SJICKTPOHHOM HOCHTETIE, B
TOM YHCIIe B C€TH UHTepHET. [IpernonaBarens hopMynupyer 1eib paboThl C TaHHBIM
HMCTOYHUKOM HH(pOpPMAIINH, OIPEEIISIET BpeMs Ha MPopabOTKy TOKyMeHTa U (Gopmy
OTYETHOCTH.

Camo 1 B3auMONpPOBEPKA BBIMOIHEHHBIX 3a/IaHUM, Yallle UCTIOIb3YIOTCS HA CEMUHAPCKOM U
MIPaKTUYECKOM 3aHSATUU U UMEET CBOEH 1L1E€IbI0 TPUOOPETEHHE TAaKUX HABBIKOB KAaK
HaOII0ICHIE, aHAJIU3 OTBETOB COKYPCHHUKOB, CBEPKa COOCTBEHHBIX PE3YJIbTATOB C ATAJIOHAMHU.
Pemenne npoOIeMHBIX U CUTYaIlMOHHBIX 33/1a4 MCIIOIB3YETCs Ha JIEKIIMOHHOM, CEMIHAPCKOM
Y IPAKTUYECKOM U JAPYTUX BUAAX 3aHITHI.

[Ipo6nemHast/cuTyanoHHas 3a7ada J0JKHA UMETh YEeTKYIO (DOPMYJIHPOBKY, K HEW JOKHBI
OBITh MOCTaBJICHBI BOMPOCHI, OTBETHI HA KOTOPbIE HEOOXOIUMO HAUTH 1 0OOCHOBATb.
Kputepun onieHKH MpaBUIBHOCTH PELICHUS TPOOIEMHONM/CUTYAIIMOHHON 33a7]a4M TOJDKHEI
OBITh M3BECTHBI O0YUYAIOIIIUMCS.

Bupa paGoTsl — yCTHBII onpoc.

Y CTHBIN ONpOC MPOBOJUTCS HA MPAKTHUECKOM 3aHATUU. OOyydaromuyecs BBICTYal0T C
JOKJIaZlaMH, COOOIICHUSIMU, JOMOJIHEHUSIMH, YYaCTBYIOT B TUCKYCCUU, OTBEUAIOT Ha BOIIPOCHI
MpenoiaBaTe’is.

OrneHnBaeTCst ypOBEHb JOMAIIIHEH MOATOTOBKH 110 TEME, CIIOCOOHOCTh CUCTEMHO M JIOTHYECKH
W3Jaratb MaTepuai, aHaIu3upoBaTh, GOpMyIUPOBaTh COOCTBEHHYIO MO3UIUIO, OTBEYATh Ha
JOTIOJTHUTEIbHBIE BOPOCHI.

Bupa paGors1 —3a4erT.

3aueT HaleleH Ha KOMIUIEKCHYIO MTPOBEPKY OCBOSHMSI JUCHUIUIMHBL. O0yyaronuiics moiy4aer
BONIPOC(BOMpOCkl) OO0 3amaHue(3aaHusl) U BpeMsl Ha MOATOTOBKY. 3adyeT MPOBOAMUTCS B
YCTHOM, MUCHbMEHHOM W KOMITbIOTEpHOH (opme. OleHMBAETCs BIAJICHUE MaTepHuajoM, €ro
CUCTEMHOE OCBOEHHUE, CIOCOOHOCTHh IPUMEHSTH HYKHbIE 3HAHUSI, HABBIKM YMEHUS [IPU aHAJIN3E
IpOOJIEMHBIX CUTyalluil U pPEUIeHUH NMPaKTUYECKUX 3alaHui. . Pe3ynbTaThl cjaun 3a4eToB
OIICHUBAIOTCS] OTMETKOM «3aUTEHO» WJIA «HE 3aYTEHO.

Bua pabdotsl 3K3aMeH.

Meroanueckne peKOMEHIANU 10 MOArOTOBKE 3k3aMeHy. CTyAeHTBI COA0T SK3aMEHBI B
KOHIIE TEOPEeTHYEeCKOro ooyuenus. K sk3ameHy JomycKkaeTcs CTyACHT, BHITIOJHUBIINH B
IIOJTHOM 00beMe 3a/IaHusl, TPEyCMOTPEHHBIE B paboyeil mporpamme. B ciydae mpomycka
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KaKHUX-TTMOO0 BHJIOB YUE€OHBIX 3aHATHI MO YBAKUTEILHBIM HIIM HEYBAKUTEIbHBIM IPUYHHAM
CTYJEHT CAMOCTOSITEJIbHO BBIMOIHSET U CAAET Ha MPOBEPKY B MHUCbMEHHOM BHJI€ U YCTHO
oO11re UM HHAWBUIyallbHBIE 3a/IJaHus, ONpeAessieMble IIpernoaaBareaeM. DK3aMeH Mo
TEOPETUYECKOMY KypCy MPOXOAUT B YCTHOM MM MHUCbMEHHOM (popme (ompeaensiercs
MpernojaBaTesieM) Ha OCHOBE MEPEYHS BOMPOCOB, KOTOPBIE OTPAXKAIOT COACPIKAHHE
nercTByomeil padoueil mporpammbl yueOHOM qucuuIuIMHbL. CTyIeHTaM peKOMEHIyeTCs: —
TOTOBUTHCS K DK3aMEHY B IpynIie (ABa-TpH Y€I0BEKa); — BHUMATENIbHO MPOYUTATh BOMPOCHI K
9K3aMEHY; — COCTaBUTh IUIaH OTBETA Ha Ka)/IbIil BOMIPOC, BBIICIUB KIIOYEBbIE MOMEHTHI
MaTepuaia; — U3y4YuB HECKOJIBKO BOIIPOCOB, 0OCYIUTh UX C OAHOKYpCHUKaMU. OTBET J0JIKEH
OBITh AprYMEHTUPOBAaHHBIM. Pe3ybTaThl c1aul 3K3aMEHOB OLIEHUBAIOTCS OTMETKON
«OTJIMYHOY, «XOPOILIO0», «yJAOBIETBOPUTEIBHO» UM «HEYAOBIETBOPUTEIBHOY.

MeTtoauyeckue peKOMeH/ 1AM U 110 HUCI0JIb30BAHUIO HHPOPMALIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHII 00y4YeHUs

Jng  u3ydeHHs  JIGKIMOHHOTO  Marepuaja  JUCUUIUIMHBL  IPUMEHSIOTCS
ayJIMOBU3yaJIbHbIE (MYyJIbTUMEAUMHBIE) TEXHOJIOTUHU, KOTOPbIE HE OTPULIAIOT TPAIULMOHHBIE,
IIPOBEPEHHBIE BPEMEHEM METOIbI IIPENOAABAHUS, HO, IIPU OTOM, OHU IOBBIIIAIOT HATJIAIHOCTD,
MH(POPMATUBHOCTb, ONEPAaTUBHOCTh B Nojaye MH(GOpPMALHU, MO3BOJISIOT SKOHOMHUTH BpeMs
3aHATUN.

Kaxnoe cemMuHapckoe 3aHATHE HMEET CBOIO 0COOyI0 (opMy HpOBEIEHHS, CBOIO
METOAOJIOTUYECKYIO CHeUn(UKy, YTO MO3BOJIAET Pa3BUBaTh y CTYICHTOB pa3IMYHbIC Kak
OO0IIEKyIbTYpHBIE, TaK U MpodeccuonanbHble KoMmeTeHnuu. [loctanoBka mpoOiemMsl, pa3dop
aKTyaJIbHbIX KOHKPETHBIX U THIIOTETUYECKUX CUTYallUi, co3/1aHie aTMOc(hepbl uaaora Mexmay
MpernojaBaTeyieM W TPyNHol IMO3BOJSET paboTaTh MHAMBUAYAIbHO W B MaJbIX TpyMIax,
KOJIJICKTUBHO OOCY)XKJaTh OIpEeeHHbId TeMaMH MaTepual, a TaKKe HHUIUUPOBATDH
CaMOCTOSITENIbHYI0O  paboTy cTyaeHToB. Ilpm ocMmbicieHuu cojaepkaHHs BOIPOCOB
NPAKTUYECKUX  3aHATUH  Ipecienyercss  Ledb  CcOONMIoAaTh  MPEEMCTBEHHOCTh B
po(heCCHOHATLHOM M B TBOPYECKOM Pa3BUTHH CTYICHTOB.

KonTpons camocTosTensHON paboThl CTYAEHTOB PU3BaH cleaTh npolecc 00ydeHus
0oJiee 1eIOCTHBIM U OpraHuyHbIM. Ero 3ajmaua He ocTaBUTh 0€3 BHUMAaHUS JaXKe, Ha MEPBBIH
B3IUISLJI, MAJIO3HAYUTEIIBHBIE BOIIPOCHI.

KoMmproTepHO€E TECTMPOBAaHUE TIO3BOJIAET OCYIIECTBIIATH UTOTOBBIM KOHTPOJIb 3HAHUN
cTyaeHToB. TecTOBbIM MaTepuan BKJIIOYaeT B ce0sl copepKaHHe BOIPOCOB IO KaKAOMY U3
0003HAYEHHBIX POTPAMMOI Pa3/IeyoB.

Kaxxaplii Bompoc mpenrosiaraeéT HECKOJIbKO BapHaHTOB OTBETOB, CPEAM KOTOPBIX
UMEIOTCS a0COJIOTHO HEBEpPHBIM, MpPaBUIBHBIM M B OOJbIIEH MM MEHBIIEH CTENeHU
PacKpBIBAIOLIUK CYLIHOCTh BOIIpoca. B Iporecce KOMIBIOTEPHOIO TECTUPOBAHUA 3ajada
CTYIGHTOB OIIpENeNAeTCsl KaK BHIOOp MPaBUIBHOIO OTBETAa M3 MHOT00Opa3us BapuaHTOB. B
TECTOBBIX 3aJaHMAX €CThb BOIPOCHI HAa COOTBETCTBHME. B mpomecce KOMIBIOTEPHOIO
TECTUPOBAHUS, 3a/aya CTYJCHTa OINpeAessieTcss KaK BBIOOpD NPAaBWIBHOTO OTBETa W3
MHOTr000pa3usi BApUaHTOB.

Bompockl ¥ Tembl, OTBOJMMBIE Ha BBHINOJIHEHHE CAMOCTOATEIBHOW padOThl MO
JUCLMIUIMHE, & TAKK€ KPUTEPUM OLEHUBAHUS 10 KaXJIOMY BUAY paboThl coaepkarcs B
paznene 8 PILI.
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7.1 Pacnpenesnenue camocTosiTeJIbHOM padoThl crygeHTa (CPC)no Buaam u cemecTpam:

n/Ne | HanmenoBanue suga CPC O6vem B | Cmocob opranuzaiuu /
AY JIOCTYN K METOJIMNYECKUM
Cemectp MaTepuanam
1
1. Kunemaruka MarepranbHON TOUKH. OUCTAHIIMOHHAS
[lepemernienue, CKOPOCTh, YCKOPEHHE. MJIOIAIKAa CUCTEMBI
TaHreHuuanbHOE 1 HOPMAJILHOE YCKOPEHHUSI. «MOODLE
Kunemarrka ABMIKEHHSI 11O KPUBOJIHHCHHOM http://www.newlibrary.ru
TpaeKTOpHH. J[BH>KEHHE MO OKPYKHOCTH. — HOBAasl JIEKTPOHHAS
VYroBas CKOPOCTb U YIII0BOE YCKOPEHHE U UX O6ubanoreka
CBSI3b C TMHEWHBIMU XapaKTEPHCTUKAMH http://www.edu.ru —
JBUKEHUS. denepanbHbIil mopTan
JlnHamuka MaTepuanbHON TOUYKH. POCCHIICKOTO
B3anmoneiicTBue MaTepuaIbHbBIX TE. oOpazoBaHUs
NuepuuanbHbie 1 HEWHEPIMATbHbBIE CHCTEMBI http://www.mathnet.ru
koopauHar. 3akoHbl HetoToHa. Macca. Cuina. — obmepoccuiickuii
VYpaBuenust nprkenus. CHUIIbI B KIIACCHUECKON MaTeMaTUYECKUI MopTal
MeXaHHKe. 3aKOH BCEeMUPHOTO TATOTEHHUS. fizportal.ru- dpusnveckuii
3aKOHBI COXPAHEHHS B MEXAHUKE. nH(OPMAIIMOHHBIN
3aryxammux KojieOaHnii. BeIHY X IeHHbIC nopran bubnuoreka
koseOanus. Pezonanc. ABrokonebanus. 1 54 cory
CrnosxeHust TapMOHUYECKUX KOJIeOaHUH. ’
Teopema @ypre. MexaHnueCcKue BOJHBI.
YpaBHenue BosIHbL. [I0TOK SHEPrUM BOJIHBI.
Peonornueckue cporictsa kpou. duznueckue
OCHOBBI T€MOJUHAMUKH. Mojenu
KpoBooOparienus. Pabora u MOIIHOCTh
cepaua. AnmnapaT HCKyCCTBEHHOT'O
kpoBooOpaiienus (AUK).
3ByK. Dusnueckue xapakTepUCTUKH 3BYKOBOM
BOJIHBI, MX CBSI3b C (DU3HOJOTHUYECKUMU
XapaKTepUCTUKAMU 3BYKOBOTO BOCIPUSITHSI.
VYaprpa3Byk. ICTOUHUKY U IPUEMHUKHU
ynbTpa3Byka. [[puMeHeHue yabTpa3Byka B
dapmanuu u MmenuiuHe. . 3akoH Bebepa-
®exnepa. [1Ikanpl HTHTEHCUBHOCTH U
rpomMkocTu. KpuBble paBHOW T'pOMKOCTH
Aynuomerpust
2. WneanbHbriii ra3. OCHOBHBIC Y paBHEHUS OUCTAHIIMOHHAs
MOJIEKYJISIPHO-KMHETHYECKON Teopuu IUTONIA/IKAa CUCTEMBI
UJIEATIbHOTO ra3a. BHyTpeHHss sHeprus «MOODLE»,
UCATBHOTO ra3a M WACaTbHOTO KPUCTAIIIA. http://www.nehudlit.ru —
Pacnipenenenne bonbnmana. J{uddysus B 154 3JIEKTPOHHAs
JKUIKOCTSIX. BSI3KOCTE KUIKOCTEM. ' OounbaroTexa yueOHbIX
VYpasuenue HptotoHa. 3akoH ['arena- MaTepHalIoB
[Tyaseiins. Peosornueckue cBoicTBa fizportal.ru- ¢pusnueckmii
Ouonornyeckux xuakocreil. [loBepxHocTHOE UH(POPMALIMOHHBIH
HATsDKEHUE KUIKocTel. [ToBepXHOCTHO- OpTAI



http://yandex.ru/clck/jsredir?bu=9sw73k&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=4665.Tp8F3LJHYhCK8xP118PU4XHD048tm1pX3bfTHvRoxwMheXiTtL0BzyUMutSCd-tfRGQ4xG5tLqX-3RXn2pLScD8bZxTywhiil5YS5iB7Defiga3ar_mEcxzkDlSWiEea.d981b8651cd4416ff37e63acee96dd8f9e929d40&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdDFcW7MDt6c_mWTHqKmeiO_h-u8vAs6kNa6iWBqN_FKQzWIVna9wb8OEdV9MUb70g&&cst=AiuY0DBWFJ4EhnbxqmjDhX74a2wwDRTGOOu8sDDyISzyccvu7_Q1uJjhrYtdmlK_OdW7AE2i6qq2Pv72E17_Enc9m2ODYCaivKDL_v2UdTK_sXk1OLsg2s-0wrQ1vZo8g7dZYiEX_No3V-2gGG65mg1T5jIOAtFUJ8-8fXgJejas8oV_XxsNohkmZJ4hmdRe-Ra8dPUaKZfklDzqZB9IHvE-d6TiX_TaxvSFqsthrZi9pkhx23KM5XuhjYfK5roX4HDSZmxCmU4N_VFVi_Gvfy3t1hN7GmSKjg67E2IOQ-s5Q2zqLS4rzVYArxk70sFqafgoapiZEnopHjTCEx_SN7CoM0KPMACBfN6z5sENx6Rb4GA6VWWVCZ1XY8B_WySsWiHPXsJEniXFIFPAS7ggX8mlYxj5k86NZWOq0q3b12nGvSMHZ0JIMUb0o8u4TxZieB4mS3ulyEh8RnK_1nPBL_SS5nxqZ78qBZ62RH9jYcPBdhDskP-p5sPsZwWs3uI-hiUAADhZMdoibBnYAWzCmh-0ee-5TDUOjuQdUCLtOgddKgF3rskP-N6G0iKMP7Xh0tclZSywZAtWJcmUKd0IfKhFcHGS6PpojdWfxgEQRgY6Wr-Dj5IObaUFup6WyHHjx4Hb-VP_7twXhtoIY8ZjIzs_hNGnJjah1yap2UuhJpk8V00sq7cxU4jGVxhYHGUomRuSQKvGB4p2-9XJxnbVBlGuZGXRCLZrhgCrh985TLXYMXXB7x8kiUYnPo92ttydU9QTtMyxiOcV9MHwg0peRewt--jonSuUuSCQbuw26vbZsr5GcaY77ggwXTZE1606qxVUayNyapyTqv3_XcLmMDSxKp9XJO05Gv7yKAI7XcC1qcmBzNaWDNu1ntdppxVpx04uGaJPV3p_fWYjCSz3CaMPELDT-x-2J6WL-3x-7Wt6Emb1qfDlvkKyxuEyQUFk0cR1cQyw30E,&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcE42ZGNKMjg1akdwVFRfclRBb1NLR2U4a0VlaHJhdlRFZnVWU28xalZSajhJUFlReVhBWHNRODBPU0F2Sm0yS3Nua3NCcVZ4ZGF4&sign=e6e375b5002acfb7e5baba9a29f9760b&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpMe1aChkLdLb71043NAJeCVuRNsXu41kqylMD450EMnKzequOORoJ7gQGhqRiBic4YXYcYx4FMO97NM_ej6bf1Lt23w7EjSDjsPxxP5KQ8Qhfk2lX1gs237L0rc89FjDnoaxsOYvbOmeEM-_wH06b2VpVObhhKcIAs3h_7BChT281re-VVJ3p-eQnbkgw2tvEuvkruLNh6E34ev-a3Nue348awM6Fy_NA_Z0iXsE0hFM6SPUDrjYHaCtNVQYon2EZ3RoazMRsJJGSFiC7g4GRIPUhNogAhKQZIVea_bLIw5Vj6wAqfPRzRrJtnyAx4wS0HKeaPMhOklYH_OjZ9FeFVA,,&l10n=ru&rp=1&cts=1566846387322&mc=4.378098032912546&hdtime=293786
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aktuBHble BeulecTa (IIAB), npumenenune
ITAB B dhapmarumn.

PaboTa, coBepiiaemas uaeaabHbIM ra3oM Mpu
pa3IMYHbBIX npoueccax. M3mMeHenune
BHYTPEHHEN SHEPTUU U TEINIOEMKOCTH

http://www.newlibrary.ru
— HOBasi SJICKTPOHHAS
oubnmoreka
http://www.edu.ru —
dbenepanpHbIi TOpTaT
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ypaBHeHue Marepa. TernoeMKoCcTh o0Opa3oBaHHUs
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TepMOJAUHAMUKH. TepMoauHaMIuecKas — obmepoccuiickuii
BEPOSITHOCTH U SHTPOIHUS. DHTPOMHS U MaTeMaTHYeCKUN MOPTa
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CTOMATOJIOTUIECKUX TEXHOJIOTHSIX.
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OMOJIOTHH M MEJUIINHE.
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BBICOKOH 4acTOTHI ((pusnueckoe 000CHOBaHUE — HOBasl SJIEKTPOHHAs
BBICOKOYACTOTHOM 3JIEKTPOTEPAIINH, Ooubanoreka
AJIEKTPOXHUPYPTUH, THATEPMOKOATYIISLIHH, http://www.edu.ru —
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MaTeMaTUYECKUI MopTal
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(benepanbHbI mopTa

POCCHIICKOTO
o0pa3oBaHUs
http://www.mathnet.ru
— 00IIEepOCCUUCKII
MaTeMaTHYECKHUI opTall
bubmmoreka COI'Y
BonnoBas ontuka. HTEpdepeHnns cera u JCTAHITHOHHASI
nudpaxius ceera. MHTephepomMeTphl. TUTOINAIKA CUCTEMBI
HudpaknuonHas pemerka. [ omorpadus. «MOODLE»,
[Monsipuzarus cera. [lomsipumerpus. http://www.nehudlit.ru —
[Tpumenenue B Gpapmanuu. [Tornomnienue u AJIEKTPOHHAsI
paccesiHue cBeTa. Pedpakromerpus. O6nbIMoTeKa yueOHbIX
[TpuMeHeHrnEe ONTHYECKUX METOOB B MaTepuaioB
CTOMATOJIOTUHU U (apmarun. M3nyueHue u fizportal.ru- ¢hpusnyeckmii
MOTJIOIICHUE IICKTPOMArHUTHBIX BOJIH UH(POPMALIUOHHBIH
aTOMaMH U MOJICKYJIaMH. nopran
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CrnekrpanbHblil ananus. Ilpumenenue B — HOBas DJIEKTPOHHAs
MeauuuHe. Paguocnexkrpockonusi. O6ubanoreka
DJIEeKTPOHHBIN TapaMarHUTHBIA PE30HAHC. http://www.edu.ru —
Crektpsl OIIP, ux cBs3pb co cBONCTBaMHU (enepanbHbIi mopTan
BEIIECTBA. S AepHBI MarHUTHBIA PE30HAHC. POCCHIICKOTO
Crnextpbl AMP, ux cBsI3b CO CBOMCTBAMU oOpazoBaHUs
BEIIECTBA. http://www.mathnet.ru

— o01IepoccumcKuit

MaTeMaTUYECKUH MopTail

bubanorexka COI'Y
TennoBoe n3iny4eHue Tel, ero JUCTAaHLIMOHHAsS
xapakTepucTUku. CHeKTpaIbHbII aHAJIN3. IJIOIIAIKA CUCTEMBI
[IpumeHeHue B MeTUIIMHE. «MOODLE»,
PammocniekTpockomnus. DIeKTPOHHBIN http://www.nehudlit.ru —
napaMarHuTHeIN pe3oHanc. Criektpsl JIIP, nx 3JIEKTPOHHAs
CBA3b CO CBOMCTBaMH BEUIECTBA. S IE€pHBIN O6ubaroTeKa yueOHbIX
MarHuTHbIN pe3oHaHc. Cnektpsl AMP, ux MaTepuaioB
CBSI3b CO CBOWCTBAMHM BEIIECTBA. fizportal.ru- ¢pusnyeckumii
VYnbTpaduoneToBoe u3NyueHuUe. nH(OPMaMOHHBIN
WudpakpacHoe nznyuenue. [Ipumenenue rnopran
TETUIOBOTO U3TYYCHUSI B MEIUIIMHE. http://www.newlibrary.ru
PenrtrenoBckoe usinydyenue. TopmosHoe 34 — HOBAasl 3JIEKTPOHHAS

PEHTI€HOBCKOE U3IIy4YCHHUE.
XapaKkTepuCcTUYECKOE PEHTTEHOBCKOE
U3IIy4YEHHUE, XapaKTEPUCTUUECKHUE CIIEKTPBI.
PeHTreHOoCTpyKTYpHBIN aHAIU3.
PamnoaktuBHOCTE. OCHOBHOM 3aKOH
pazvoaKTUBHOTO pacnana. AKTUBHOCTb
PaavOAaKTUBHBIX IIPENapaToB.

MeueHHBbIE aTOMBI, UX IPUMEHEHUE B
bapmanuu u MmegunuHe. Jlosumerpus
MOHU3UPYIOIIUX U3IydeHul. JleiictBue
VOHU3UPYIOIMX U3yYECHUI HA BEIECTBO U

oubnmoreka
http://www.edu.ru —
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http://yandex.ru/clck/jsredir?bu=9sw73k&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=4665.Tp8F3LJHYhCK8xP118PU4XHD048tm1pX3bfTHvRoxwMheXiTtL0BzyUMutSCd-tfRGQ4xG5tLqX-3RXn2pLScD8bZxTywhiil5YS5iB7Defiga3ar_mEcxzkDlSWiEea.d981b8651cd4416ff37e63acee96dd8f9e929d40&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdDFcW7MDt6c_mWTHqKmeiO_h-u8vAs6kNa6iWBqN_FKQzWIVna9wb8OEdV9MUb70g&&cst=AiuY0DBWFJ4EhnbxqmjDhX74a2wwDRTGOOu8sDDyISzyccvu7_Q1uJjhrYtdmlK_OdW7AE2i6qq2Pv72E17_Enc9m2ODYCaivKDL_v2UdTK_sXk1OLsg2s-0wrQ1vZo8g7dZYiEX_No3V-2gGG65mg1T5jIOAtFUJ8-8fXgJejas8oV_XxsNohkmZJ4hmdRe-Ra8dPUaKZfklDzqZB9IHvE-d6TiX_TaxvSFqsthrZi9pkhx23KM5XuhjYfK5roX4HDSZmxCmU4N_VFVi_Gvfy3t1hN7GmSKjg67E2IOQ-s5Q2zqLS4rzVYArxk70sFqafgoapiZEnopHjTCEx_SN7CoM0KPMACBfN6z5sENx6Rb4GA6VWWVCZ1XY8B_WySsWiHPXsJEniXFIFPAS7ggX8mlYxj5k86NZWOq0q3b12nGvSMHZ0JIMUb0o8u4TxZieB4mS3ulyEh8RnK_1nPBL_SS5nxqZ78qBZ62RH9jYcPBdhDskP-p5sPsZwWs3uI-hiUAADhZMdoibBnYAWzCmh-0ee-5TDUOjuQdUCLtOgddKgF3rskP-N6G0iKMP7Xh0tclZSywZAtWJcmUKd0IfKhFcHGS6PpojdWfxgEQRgY6Wr-Dj5IObaUFup6WyHHjx4Hb-VP_7twXhtoIY8ZjIzs_hNGnJjah1yap2UuhJpk8V00sq7cxU4jGVxhYHGUomRuSQKvGB4p2-9XJxnbVBlGuZGXRCLZrhgCrh985TLXYMXXB7x8kiUYnPo92ttydU9QTtMyxiOcV9MHwg0peRewt--jonSuUuSCQbuw26vbZsr5GcaY77ggwXTZE1606qxVUayNyapyTqv3_XcLmMDSxKp9XJO05Gv7yKAI7XcC1qcmBzNaWDNu1ntdppxVpx04uGaJPV3p_fWYjCSz3CaMPELDT-x-2J6WL-3x-7Wt6Emb1qfDlvkKyxuEyQUFk0cR1cQyw30E,&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcE42ZGNKMjg1akdwVFRfclRBb1NLR2U4a0VlaHJhdlRFZnVWU28xalZSajhJUFlReVhBWHNRODBPU0F2Sm0yS3Nua3NCcVZ4ZGF4&sign=e6e375b5002acfb7e5baba9a29f9760b&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpMe1aChkLdLb71043NAJeCVuRNsXu41kqylMD450EMnKzequOORoJ7gQGhqRiBic4YXYcYx4FMO97NM_ej6bf1Lt23w7EjSDjsPxxP5KQ8Qhfk2lX1gs237L0rc89FjDnoaxsOYvbOmeEM-_wH06b2VpVObhhKcIAs3h_7BChT281re-VVJ3p-eQnbkgw2tvEuvkruLNh6E34ev-a3Nue348awM6Fy_NA_Z0iXsE0hFM6SPUDrjYHaCtNVQYon2EZ3RoazMRsJJGSFiC7g4GRIPUhNogAhKQZIVea_bLIw5Vj6wAqfPRzRrJtnyAx4wS0HKeaPMhOklYH_OjZ9FeFVA,,&l10n=ru&rp=1&cts=1566846387322&mc=4.378098032912546&hdtime=293786
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opranusM. MeTosl perucTpanuu
WOHMU3UPYIOIINUX U3Ty4YeHHU. Jl03uMeTphI.
3amuTa OT MOHU3UPYIOLUMX U3ITyUEHU .
DneMeHThI KBAaHTOBOW MEXAaHUKH. Y PaBHEHHE
[lIpenunrepa. KBaHTOBO-MEXaHUYECKast
Mozienb aroma. CeKTphl U3ITy4EHHS U
IIOTJIOLICHUS aTOMOB M MOJIEKYJL.
JlromMuHecueHus. 3aKoH JIFOMUHECLEHINH.
Jlazepsl. CBOMCTBO J1a3€pHOTO U3ITyUYEHUS.
IIpumeneHue na3epoB B MEULUHE.
®u3nyecKre OCHOBBI MHTPOCKOITHH:
PEHTI'€HOBCKasi KOMIIbIOTEpHAas ToMorpadus,
MarHUTOpPEe30HaHCHAs ToMorpadus,
MO3UTPOH-IMHUCCUOHHAsI TOMOrpadus.

HNTOI'O (Bcero - AY) 124

8. OneHo4HbIEe cpeaCcTBA VISl TEKYIIEr0 KOHTPOJIA yCIIeBA€MOCTH, PYOe:KHOH aTTecTAlNM U

MPOMEKYTOYHOM aTTECTALMHU 10 UTOraM OCBOCHMS IUCHMILIUHBI.
Pabouast mporpamma mpenycMaTpuBaeT MPOBEICHUE JICKIIMOHHBIX M MPAKTUUYECKUX

3aHATUH (JabopaTopHble paboThl), a TaKXkKe CcileayloIlne BUIbI paboOT: CaMOCTOSTENBHYIO
paboTy CTYJEHTOB MO MOATOTOBKE YCTHBIX AOKJIAJ0B, HAITMCAHUIO pedepaToB U 00CYKICHUM
110 TeMaM JUCIHUIUTAHBI - paboTy B aKTUBHOW W MHTEPAKTUBHOM (popmax.

Buabl KOHTPOJISA.

PaGouas nporpamma npezmnonaraeT TEKYLUUH U IPOMEKYTOUHBIH KOHTPOJIb 3HAHUH.
Texkymuid KOHTPOJIb — 3TO HENPEPHIBHO OCYIIECTBISEMBI MOHUTOPHHI YpOBHS
YCBOEHHS 3HAHUN U (POPMUPOBAHMUS YMEHHMH M HABBHIKOB B TEUEHHE CEMECTpa WM Y4eOHOTO
roga. Texyimii KOHTPOJIb 3HAHUM, YMEHUN U HABBIKOB CTYACHTOB OCYIIECTBIISETCS B XOJ€
y4eOHBIX (ayAUTOPHBIX) 3aHATUI, NPOBOAMMBIX MO pacnucaHuto. PopmMaMy TEKyUIEro

KOHTPOJIL BBICTYNAIOT ONPOCHL HA CEMUHAPCKUX U NPAKMUYECKUX 3AHAMUSIX, d MAKICe
Kopomxkue (0o 15 muH.) 3a0anus, BBHIOJNHSEMBIC CTYJCHTAMHU B Hayale JIEKIMU C IENbIO
MPOBEPKU HAJIMYHUS 3HAHWH, HEOOXOJAMMBIX JUIS YCBOCHHSI HOBOTO MaTepHayia WM B KOHIIE
JICKIMH TSI BBIICHEHHSI CTETICHN YCBOCHHUS U3JI0)KEHHOT0 MaTepuaa.

PyOexxHbIii KOHTPOJIb OCYIIECTBISIETCS MO OoJiee WIM MEHee CaMOCTOSATEIbHBIM
pasnenaM — y4eOHBIM MOJIYJISIM Kypca W MPOBOJUTCS 10 OKOHYAHHH M3Y4YCHUS MaTepuaia
MOJIyJisi B 3apaHee YCTaHOBJICHHOE BpeMms. PyOeKHBI KOHTPOJb MPOBOJUTCS C IICIBIO
OTIpeJIeNICHHsI KaueCTBa YCBOCHUS MaTepraia yueOHOro Moaysis B 1iesioM. B Tedenue cemectpa
MIPOBOMTCS JIBA TAKUX KOHTPOJIBHBIX MEPOIPHUSITHS 10 TpadHUKy.

TeMbl W KpUTEepHMH OUECHUBAHHUS CAMOCTOSITEJILHON PadOTHI

o0y4yaromuxcs 1o JUCIHUIJINHE
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THUITIOBBIE 3ATAHUA OHEHOYHbLIX CPEACTB
(s popmupoBanus komnerenuuii OIK-8)

JlabopaTopHble 3aHATHSA

Kpurepun ¢popmupoBanusi OeHOK.
JlaboparopHble 3aHATHS Ha (PU3UUECKOM MPAKTUKYME MPHU3BAHBI HAYYUTh CTYACHTA
CaMOCTOATCIIBHO BBIIOJHATH PACUYCThI, U3YUUTh WHCTPYKIHIO HpI/I60pOB, JcJaTh BBIBOJbI U
3aKJIFOUEHUS.

Lenpto na0OpaTOpHBIX 3aHATHH JUIS CTYJACHTOB, NPHUCTYNAOIIUX K H3YYEHHUIO Kypca,
SBIISICTCA: 1AaTh CTYJICHTaM 3HaHUs, YMEHHs U HaBbIKM B 00JIaCTH (PU3UKU, HEOOXOUMBIE AJIs
U3yUYeHHs] XUMUYECKUX U MPOQUIBHBIX TUCLUIUIMH, a TAKXKE B MPAKTHUECKON JeATelbHOCTH
CTOMATOJIOTA.

Kpurepun onesku:

* BrinonHenus 3aganuii Ha 1abopatopHbIX 3aHATUAX —20 GalsioB

* BrImosIHeHUs JOMaNIHKUX 3a/1aHui —2 —Oana

¢ CamocTOATENbHBIX paboT —3 Oarmia

Tunosble 3aJaHUA I IPAKTHYECKHUX 3AHATHH
JlaGoparopnas padora Nel
Broanoe 3anstue. Teopust ommoOOK.
JlabopaTopHast paGora Ne2
N3mepenue nuHERHBIX pa3MepoB TeJ IITAaHTCHLIUPKYJIEM U MUKPOMETPOM U OIpeIeIeHNe
IUIOTHOCTHU BEUIECTB.
JlabopaTopHast paGora Ne3
Omnpenenenue yenbHON yIapHON BA3KOCTU
JlaGopaTropnas padora Ned
[IpoBepka OCHOBHOTO YpaBHEHUS! AMHAMUKHU BPAIATEIbHOTO JIBXKEHHUSI.
JlabopaTopnasi padora Ne5
Omnpenenenre yCKOPEHHs 3€MHOTO TOJIS TATOTEHUSI METOJOM MaTeMaTHUYECKOr0 MasiTHUKA.
JlabopaTopnasi paGora Ne6
Omnpenenenre CKOPOCTH 3ByKa METOJOM CTOSIYMX 3BYKOBBIX BOJIH
JlaGopaTropnasi padora Ne7
Omnpenenenue ko3¢ duimenta Bi3koctu merogoM CTokca.
JlabopaTopHast paGora Ne8
Omnpenenenre BIaXKHOCTH BO3/1yXa ICUXPOMETPOM AcMaHa
JlabopaTopuasi padora Ne9
Omnpenenenue ko3 duiimenTa TMHEHHOrO pacIInPEHUsT TBEPABIX TEIL..
JlaGopaTopuas pa6ora NelO
Omnpenenenre eMKOCTH KOHJEHCATOpa MEPEMEHHBIM TOKOM
JlabopaTopnas padora Nell
Omnpenenenre CONpOTUBIIEHUS T'aJIbBAHOMETPA.
JlaGopaTropnas padoraNel2
OrnpezneneHre HaMPSYKEHHOCTH MAarHUTHOTO MOJISl HA OCH KaTyLIKH.
JlabopaTopnasi padoraNel3
Onpenenenne 3/]C MeTo10M KOMITEHCAIIMU U TEMIIEPATyPhI IeUU
JlabopaTopnasi paGoraNel4
OmnpeneneHne IIMHBI CBETOBOM BOJHBI C UCIIOIB30BAaHNEM TUPPAKIIMOHHON PEIIECTKH
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JlabopaTopnas padoraNel5

Omnpenenenre KOHIEHTPALMU BEIIECTBA KOJIOPUMETPUUECKUM METO/I0M
Jlaboparopnasi padoraNel6

Omnpezenenre MoKazaTels IPeIOMICHUsT pePpakTOMETPUUECKIM METOI0M
Jlaboparopnas padoraNel7

OrnpezeneHre KOHLIEHTPALUU BEIIECTBA B paCTBOPE MOJISPUMETPOM
JlabopaTopHasi paGoraNel8

TennoBoe nsnyuenue ten. OnpeneneHue TeMIeparypbl pacKajJleHHBIX TeJl ONTHYECKUM
UPOMETPOM.

JlabopaTopnasi paGoraNel9

Omnpenenenre pasmMepoB 3pUTPOLIUTOB KPOBU

CamocTosiTeIbHAs pafdoTa (¢ peKOMEeHI0BAHHOI JTUTEPATYPOii K J1a60paToOpHOMY
MPaKTHKYMY)
Kputepuu popMHpOBaHUS OLEHOK.

IToaroroBka cooOIeHU
1. CoobieHue cCOOTBETCTBYET NPEUIOKEHHON TEME, UMEET BCTYIUICHHE, OCHOBHYIO
4acTh U 3aKioucHue — 1 0.
2. CooOrmenue caenaHo mo 3-M UCTOYHUKAM, UCKITF0Yas MHTEpHET-pecypchl — 1 0.
3. CoolmieHue caenaHo ¢ coOM0AeHUEeM METOMUYECKIX yKa3aHui — 1 6.
MakcuMalibHOE KOJIMYECTBO OauioB — 3.

TunoBbie KOHTPOJIbHbIEC 32JAHUSA /ISl CAMOCTOSITEIbHON PadoThI CTY/ACHTOB (VIS
¢popmupoBanns komnerenmmii OIK-8)

OueHoYHBIH IHUCT 3aIMTHI pedeparta

HaumMmeHnoBanue BoisiBiIeHHBIE OrmeTka
nmoKa3aTeJs HEAO0CTATKH U
3aMeyaHus

I. KAYUECTBO PED®EPATA
1 . CootBercTBUE conepkaHus PabOTHI 1 6amn
3aJIAaHUIO
2. I'paMOTHOCTb M3JI0)KEHHSI U KadeCTBO 0,5 Gamn
ohopMIICHUS PaOOTHI
3. CaMOCTOSTENIbHOCTh  BBIIOJTHEHHUS 1 Gamn

paboThl, rIyOorHa MpopabOTKU MaTepuania,
UCITIOJIb30BAaHUE  PEKOMEHJOBAaHHOH |
CIIPaBOYHOM JINTEPATypHI

4. OOOCHOBaHHOCTh U JIOKa3aTCIbHOCTH 0,5 6amn
BBIBOJIOB
OO0m1as oleHKa 3a BBIIOJIHEHHE pedepaTa 3

Tembl pepepaTuBHBIX padot (st popmupoBanus komnerennuii OIK-8)

1. Craructuueckuil aHanu3 pa3InyHbIX MEIUKO-OMOIOrMYECKUX OKa3aTene.
2. CrnekTpalbHbI{ aHAIM3 MUKPO3JIEMEHTHOI'O COCTaBa OMOIOIMYECKUX OOBEKTOB.
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MopenupoBanue B OMOJIOTUN U MEIUIIMHE.
du3nUecKue OCHOBHI JTa3epOTEPaITiu.
MeTto HaMMEHBIIUX KBAAPATOB MPU 00pabOTKEe METUIIMHCKON HHPOPMALIHH.
BrusiHUe S7EKTPUUYECKOTO W MAarHUTHOTO IOJISI Ha CTPYKTYPY BOJBI M ee (hu3MuecKue
CBOMCTBA.
[IprMeHeHre MarHUTHBIX KHUJIKOCTEH B IMarHOCTUKE U B TEPAIUU.
JeiictBue nHdpazByka Ha OMOIOTHYECKHUE OOBEKTHI.
JleiicTBHE yIBTPA3BYKOBOTO U3TYUCHUS HA KUBBIC CUCTEMEI.
. YIbTpa3ByK, IPUMEHEHUE B TEPANIUU U XUPYPTHUH.
. YIpTpa3ByK, IPUMEHEHHE B JJUATHOCTHKE.
. Teopust 271€KTPOIPOBOJHOCTH OHOIOTHYECKHX CHCTEM.
. XapakTepHble 0COOCHHOCTH TETJIOBBIX METO/I0OB JICUEHUSI.
. ®uznueckue ocHOBHI (hoHODOpE3a.
. CTpyKTypa MBIIIII ¥ TEOPHS MBIIIICYHOTO COKPAIICHHUS.
. Y® u UK cniekTpockomnusi B OMOJIOTHN U METUITUHE.
. buodusuka HepBHOrO UMITyJIbCA.
. bruodusuka 3puTeNbHON pEeLEnIIH.
. OcHOBBI OMO(PU3UKN KPOBOOOPAIIICHHUS.
. OnTuyeckasi MUKPOCKOTIHS.
. DNIEeKTPOHHAasi MUKPOCKOIUSI.
. ABTOpamuorpadus.
. MeMmOpanHas puabTparus u Auaius.
. Dnextpodopes u ero BUIIBL.
. MexaHu3M pacrpocTpaHeHHs TOTEHIMANa IEHCTBHS BJIOJIh HEPBHOT'O BOJIOKHA.
. TeopeTnueckre OCHOBBI CETUMEHTALINH.
. duddysus, ee BUIbI U 3HAYCHUE B )KU3HEHHBIX MTPOIIECCaX OPTaHU3MA.
. Bucko3umerpus u ee mpuMEeHEHHE B MEIUIIAHE.
. [lonsipumeTpus u ee UCIOJIb30BaHNUE B OMOJIOTUU U MEUIIMHE.
.BozneiicTBue Ha Omonornyeckre TKaHU JICKTPOMATHUTHBIME BOJHAMH TMOJISIMHU BBICOKOMN
JaCTOTHI.
.Du3nueckrue 0CHOBBI MarHUTO-Kapanorpaduu U MaruuTo-sHuedanorpadpuu
. BozneiicTBiue BHIMMOTO CBeTa Ha TKAaHU YEJOBEKa, HE OOJajaromiye crnernupuIecKuMu
peLenTopamu.
. Bo3paeiictBue 6mmkHero nHGpakKpacHOTO CBETa Ha TKAHU YEJIOBEKa.
. BoszneiicTBue ynbpTpadnoneToBOro cBeTa pa3inyHbIX IMANa30HOB HAa TKAaHU YETIOBEKa.
. ®oromenuiuHa, HacTosIee U OyayIee.
. ®u3nyeckue OCHOBBI (DOTOPELIETIIINH TJ1a3a.
. ®U3UYECKUE OCHOBBI CITYXOBOH peLeTIINY.
. Jatunku pU3HYECKUX CUTHAJIOB.
. ®uznueckue ocHoBbl CBU-TepmomeTpun.
. ®U3UYEeCKUE OCHOBBI TETIIOBUICHHUS.
. XeMUTIOMUHECIICHIIHS, MEXaHU3MBI €€ TeHepalliu, TPUMEHEHNE XEMUITIOMUHECIICHTHBIX

METOJ0B B MC/IMIIMHCE.

42
43

.JIFOMMHECIIEHTHBIE METKHU U 30H/IbI.
. SInepubiit MaruuTHBINA pe3oHanc (IMP) u ero Menuko-O6uoIoOrHUecKue IPUMEHEHUS.

44, ®usndecKue MPUHITUIBI TO3UTPOH-3MUCCHOHHON ToMorpaduu (I19T). [Ipumenenue

MmetonoB [IDT B Mmenunune.

BOIIPOCHI na py0exHble aTTecTallUA
ITo kypcy «pu3uka » 1M CTYAeHTOB CTOMATOJIOTOB MEIULIMHCKOr0 (haKyJabTeTa.
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1.®u3uka kak Hayka. MecTo (M3MKH B CHCTEME HAyK O MPHPOJE. DKCIIEPUMEHT U TEOpHUs B
¢usnueckux uccnenoBanusax. dusmueckue moxpenu. [IpocTpancTBo U Bpemst Kak (OpMBI
CYILIECTBOBAHUS MaTEPUH.
2. Ilpenmer mexanuku. Knaccnueckas v kBaHToBasi MexaHuka. KuHemaruka, ee 1enp 1 3a1a4u.
Mexannueckoe ABuxeHne. OTHOCUTENbHOCTh ABMXKEHUs. Teno orcuera. Cucrema oTcuera.
OcHoBHbIE pU3NYECKIE MOJIETTH B MEXaHHUKE: MaTepualibHas TOYKa, a0COIOTHO TBEPAOE TENO.
OcCHOBHbBIE KHUHEMATHUUECKNE BEIMUNHBI U €UHUIIBI UX U3MEPEHUS.
3. Kunemarnka matepuanbHoit Touku. [lepemernienue, CkopocTh, yckopeHue. TanreHImanbHoe
1 HOPMAJIbHOE YCKOPEHHSI.
4.Kunematuka IBUKEHUS 110 KPUBOJIMHEWHON TPacKTOpUH. [[BUKEHME 110 OKPYKHOCTH.
MomeHT cuiibl 1 MOMEHT UHepLUU. OCHOBHOM 3aKOH JUHAMUKH BPALATEIbHOTO IBUKEHUS
TBEPJOrO Tea.
5. YrioBasi cKOpOCTb M YIJIOBOE YCKOPEHHME M MX CBSI3b C JIMHEHHBIMU XapaKTEPUCTUKAMU

JBUKECHHUSI.
6./lnnamMuka MaTepruaabHON TOUkH. B3anmoseiicTBue MaTepuanbHbIX Tel. MIHepnaabHbIe 1
HEUHEPLHAIBHBIE CUCTEMBI KOOpAnHAT. 3akoHbl HeroToHa. Macca. Cuna. YpaBHeHus
nBuKeHUsI. CUIIbI B KIIACCUYECKON MEXaHHUKE.
7. 3aKOH BCEMUPHOT'O TATOTEHUS. 3aKOHBI COXPAHEHUS B MEXaHHUKE.
8.MexaHnueckue cBOCTBa TBEPbIX TeJl. 3aKOHbBI yIpyroi nedopmannu. 3akoH ['yka.
9.CBob6oaHbIe TapMOHUYecKue Konebanus. [{uddepeHnmranbHoe ypaBHEHNE HE3aTyXaOIINUX
rapMOHHYECKUX KoJIeOaHU, ero pemeHue. 3aBUCUMOCTH CMEILIEHUs, CKOPOCTH, YCKOPEHUS
OT BPEMEHH.
10.Teopema ®ypoe. ["apMoHMUECKUI CIEKTP CIOKHOTO KOJICOAHHUS.
11.Mexanuueckre BOJIHbL. YpaBHeHHE U rpaduk Oeryieit BoiaHbl. [I0TOk 3HEpruu BOJIHBI.
Bekrop YMmoBa.
12.Axyctuka. @uznueckre XapaKTepUCTUKH 3BYKOBOM BOJIHBI. DHEPTHsI 3ByKOBOU BOJIHBI.
NHTeHCHBHOCTD 3BYKa U 3BYKOBOE J1aBlieHUE. AKYCTUUYECKHI UMITEJaHC.
13. 3akon Bebepa-Dexnepa. [lIkanbl ”HTEHCUBHOCTH U TpOMKOCTH. KpuBbie paBHO#
I'POMKOCTH .AyJTHOMETPHS.(CAMOCTOSATENBHO)
14.*VYnprpa3Byk. CriocoObl MOJIy4€HUs yIIbTPa3ByKOBBIX BOJIH.
Oco0eHHOCTH pacpOCTpaHEHUs U CBOMCTBA yibTpa3Byka. Kaputarus. Jleiicteue
yJIbTpa3ByKa Ha BeliecTBo. Mcrnonb3oBanue ynpTpasByka B Mmenuiute. Jddexr omnepa.
15.*KanuyuispHble sIBICHUS, UX 3HaYCHNE B OMOJIOTHH U METUIIHHE.

JlaBnenue ®uaKocT o chepudeckoit moBepxHocTeio. @opmyna Jlamnaca.

16.Bs3kocts xuakocteil. YpaBuenue Herorona. Hpl0OTOHOBCKHE M HEHBIOTOHOBCKHE
KHUAKOCTU. MeTo1bl OIpeieeHHs] BI3KOCTHU KHUJIKOCTH.
17.*®opmyna [lyaszeiins. ['uapaBandeckoe COMPOTHBIICHUE.

JlamunapHoe u TypOyneHTHoe TeueHus. Yucno PeiiHonbaca.

18.*I1ynbcoBast BOJIHA, 3aBUCUMOCTh CKOPOCTH PacIpOCTPAHEHUS OT IMapaMeTpOB COCY/Ia.

19. *Onucanne kpoBOTOKa. PacmpeneneHre qaBieHUs] © CKOPOCTH IBHKCHHS KPOBH B
cocyaucToil cucreme. @U3ndyecKkue OCHOBBI METOJ 0B U3MEPEHHUS 1aBJICHUSI KPOBH.
20.OcHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKOI Teopuu. MOJeKyJIIsIpHbIE CHITBL.
21.01amuust MOJIEKYJISIPHON CTPYKTYPBI T'a30B, )KUIKOCTEH U TBEPBIX Tell. M ieanbHbIil Ta3.
22.0OcHoBHbIE YpaBHEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOpUHU UIeaTbHOrO rasa.
BHyTpeHHsIs1 sHeprus uaeaabHOro raza u UAealbHOro KpUCTAIIIA.

23.IlepBoe Havyano TepMoauHaMuKH. PaboTa, coBepiaemas uaeaabHBIM ra30M MpH
pa3nnyHbIX mpoleccax. Mi3aMeHeHne BHyTpEHHEN SHEPTUH U TEIIOEMKOCTH UIEAIBHOTO ras3a
B pa3JIM4HBIX IIpoleccax, ypaBHeHHe Maiiepa. Bropoe Hauano TepMOAMHAMUKH.

24. DNeKTpUIEeCKUN TUTIONG. DIIEKTPUYECKOE ITOJIe AUTIONS. JJUTIOIBHBIN 2JIeKTPUIeCKUit

reHepaTop(TOKOBBIH numnoinp). [loTeHIan moss TOKOBOTO JUMOJS.

25.25eKTporexes3 IeKTPOKApIMOrpaMMbl B paMKaxX MOJICNU AUIIOJIBHOTO SKBUBAJICHTHOI'O
3JIEeKTpUYeCcKoro reHeparopa. Bexrop-anexkrpokapauorpadusi.
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26.*[lepeMeHHBII TOK. DIEKTPONPOBOANMOCTb OMOJIOIMYECKUX TKaHEH MPU IePEMEHHOM

TOKE.

27 Ilpuposia eMKOCTHBIX CBOMCTB TKaHe# opranusma. Mimmnenanc 6M0I0ruueckux TKaHei.

28.MarauTHOE MOJIe U €ro XapaKTepUCTHUKH. MarHuTHas MPOHUIIAEMOCTh. MarHuTHbIe

CBOICTBa OMOJOTMYECKUX TKaHEH.

29.071exTpomMarHuTHbie BOIHBI. OCHOBHBIE MOJIOXKEHUS Teopun MakcBenia. Y paBHeHUs
Makcgermna. CKOpOCTb 3JIEKTPOMarHuTHON BOJTHBI. Y paBHEHUS U rpaduK IIOCKON

FapMOHHUYECKON 3JIEKTPOMATHUTHON BOJIHBI.

30.00bemMHas TIIOTHOCTh SHEPTHH JIEKTPOMArHUTHON BOTHBL. BekTop YMoBa-IloliTuHra.

31. [lIkana >1eKTpOMarHUTHBIX BOJIH. MICTOUHMKY M3ITydeHUs 3JIeKTPOMAarHUTHBIX BOJIH B

pa3nuuHbIX Auana3oHax. [Ipumepbl HCIIOIb30BaHUS 3JIEKTPOMArHUTHBIX BOJIH Pa3InYHbIX
JMarna3oHoB B MeaunnHe. Ousndeckre ocCHOBBI MeToAoB Y BU, nHaykToTepMUn,
MHUKPOBOJIHOBOW TEPAINH.

32. *Muxkpockorr. [Tonyuenune u3o0pakeHus B MUKpockore. @opmyina Juist yBeTHUeHUSI.
Pa3pemaromias cnocoOHOCTF MUKPOCKOIIA U 1OJIe3HOE yBennueHue. CreruaibHble
IIPUEMBI MUKPOCKOIIUH.

33. *Pedpakromerpus. [IpenenbHbIil yron NPEIOMIICHUS U YTOJI TOJTHOTO BHYTPEHHETO

OTpa)KeHUs, UCTIOJIb30BaHUE SIBJICHU MTPEAEIHHOTO MPEJIOMIICHUS U TOJHOTO

BHYTpPEHHEro orpaxeHus. [Ipumenenue pegpakromerpoB. BogokoHHas ontuka u ee
UCITIOJIb30BAHNE B MEJUIIMHCKUX MPUOOpax. DHIOCKON C BOJIOKOHHOM OMTUKOIA.

34.* [lucniepcust ceeta. HopManbHas 1 aHoManbHas qucrepcus. [[puMeHenne aucnepcuu
CBETa B CIIEKTPAIBbHBIX IPUOOPAX.

35.*Tlornomenue cBera. 3akoH byrepa. 3akon byrepa-Jlambepra-bepa. MomsipHbIit
K03 (ULIMEHT MOTJIOMIEHUS, ONITUYEeCKas TNIOTHOCTh. Koopumerpus, npuMeHeHue B
MEIUIINHE.

36.*Paccesinue cBeta. SBnenue Tunnans. MonekymspHoe paccesiHue. 3akoH Pees.

37.1utepdepennns cBera. KorepeHTHBIE BOJIHBI, CIOCOOBI MX MTOJIYYCHHUS. Y CIIOBUS
BO3HUKHOBEHHUS MHTEP(PEPEHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB. MHTepdhepomeTpsl,
UX PUMEHEHHE [Tl aHAJIM3a BEIIECTBA.

38.Iudpaknus cBera. Y cinopue HaOmoaeHus audpakmun. [Ipuamun [roiirenca-dOpeners.
JudpakironHas pemeTka, popmya ri1aBHbIX MAKCUMYMOB JU(PPAKIIMOHHOMN PEIIeTKH.
JudpakMOHHBIN CIEKTp, €ro NpuMeHeHue. Pa3peraroras criocOOHOCTb PEeIeTKH.

39.*TTonsipuzamus ceera. EcTecTBeHHBIN U MO pr30BaHHBIN cBeT. CrIOCOOBI OTYYCHHUS
MoJIIpU30BaHHOrO cBeTa. [lonspusanus npu oTpakeHU U U IPEIOMIICHUH CBETa Ha
IpaHuULE IBYX IUAJIEKTPUKOB. 3aKoH bprocrepa.

40. JIpoiinoe mydernpenomiienue. [Ipuzma Hukouns n nonspoussl. Juxpousm. [onspuzatop

Y aHaM3aTop. 3akoH Maitoca.
41.0ntryeckas akTUBHOCTb BEILECTB. Y JIeNIbHOE BpalleHue. J(ucnepcust onTuueckon
AKTUBHOCTH.
[TonsipuMeTpsl U UX MPUMEHEHHE IS UccieloBaHus BemiecTBa. [lonspumerpus
(caxapomeTpus) u criektponoispuMerpus. [lonapuzannoHHbI MUKPOCKOIL.
42. _ Temnnooe u3nyyeHHE Tell. XapaKTEPUCTUKU TEIIJIOBOTO M3IIyUEHHs: SHEpreTHYecKas
CBETUMOCTb,
CHEKTpajbHas MIIOTHOCTh YHEPTe€TUYECKON CBETUMOCTH, MOHOXPOMATUUYECKUN
ko uimeHT nornomenus. A6comoTHO yepHoe Teno. Cepoe teno. 3akon Kupxroda.
43.CexTp u3IydeHus: abCOIIOTHO YePHOTO Teia. 3akoH cMemieHus: Buna. 3akon Credana-
Bbonbimana. ['unoresa [Tnanka. ®opmyna [1nanka a5 cieKTpaJibHOM MIIOTHOCTH
HHEPreTUYECKOM CBETUMOCTH abCOMOTHO YepHOro Tena. [IpuMeHeHne TernaoBoro
U3ITyYeHUsl B MEUIINHE.
44, PertrenoBckoe n3nydenue. OcHoBHBIE cBoicTBA. [IpocTeiimas peHTreHOBCKas TpyOKa.
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45.TopMO3HOE PEHTI€HOBCKOE M3TyUeHHUE, ero crekTp. KecTKoCTh U MOIIHOCTh
PEHTT€HOBCKOT0 U3TydeHus. @aKkTophl, BIUSIONIUE HA KECTKOCTh U MOIIIHOCTh
U3ITYYEHUS.

46. XapaKkTepuCTUYEeCKOE PEHTTEHOBCKOE U3TyYeHHE, XapaKTEPUCTUUIECKUE CTIEKTPHI.
Hudpakmust peHTTeHOBCKUX Jydei. OCHOBBI PEHTTEHOCTPYKTYpHOTro aHaim3a. dopmyra
Bynbda-bparros, npuMeneHue 11 aHaau3a CTPyKTYPhl BEILECTB.

47.JlelicTBHE PEHTTEHOBCKOI0 U3JIy4EeHMsI Ha BellecTBO. [lepBuyHbIE IPOLIECCHI
B3aMMOJIEMCTBUS U3TYYEHUSI C BELIECTBOM: KOT€PEHTHOE paccesHue, Gotodpdext, 3p ekt
Komnrona. PezynpTHpyromue 3¢ pextsl B3auMoeCTBYS U3TyUeHHs C BEILECTBOM. 3aKOH
byrepa.

48. [IpuMeHeHrEe PEHTIE€HOBCKOTIO U3y4YEHUS B MEAULIMHE. JINHEHHBIA U MAaCCOBBIN

KOA(PHUITUEHTBI
ocnabyieHus u3nydeHust. OCHOBBI pEHTI€HOAUArHOCTUKH.

49.PanmnoaktuBHOCTE. OCHOBHOMW 3aKOH PaInOAKTUBHOTO pacnaia. AKTUBHOCTb. Alb(a-
pacnaj aTOMHBIX siiep. bera-pacnaz siaep. CriekTpsl anbga- u 6era- u3nydeHuit. ['amma-
U3JIy4EHue S7ep.

50.*B3anmMoieiicTBe MOHU3UPYIOLIETO U3ITyYeHHS C BelecTBOM. FIOHN3aIlMOHHBIE TOTEPH.

[TpoHukaromas crmocoOHOCTb.
51.* JlereKTopbl HOHU3UPYIOLIMX H3IydeHul. Jlo3umerprueckue npuoopsl.
52.* Jlo3uMeTpusi HOHU3UPYIOIIEro u3nydeHus. [lornomenHas v SKCIO3UIIMOHHAS JT035I,
€IMHHULIBI U3MepeHus. MourHocTh 103bl. CBSI3b MOLTHOCTHU J03bI U AKTUBHOCTHU
OKBUBaJICHTHAs J034.

53. OcHOBHBIE ITPECTaBICHU KBaHTOBON pu3uku. Mojens aroma Pesepdopa.

54. Tloctynatsl bopa. I'unotesa ne bpoitnsa. KopryckynspHO-BOIHOBOMN Ayanusm.
CooTHOIIEHUE HEONPEIEIEHHOCTEH.

*  cM. caMmocTosTeNbHAs padoTa.

KoMmnbroTepHoe TecTUPOBaHMeE MO JUCHUILIMHE “DPu3nka”: (15 popMUpPOBaHUS
kommnerenunuii OITK-8)

1. TecThl K MepBOi PyOe:KHOM aTTECTAMHU MO JUCHUIUIUHE “DuU3uka ”.

Yro usyvaer pusuka?

[Ipupony B3aumoaeiicTBUs PU3NUECKUX TEI.
CaolicTBa MaTepuu.

CaoiicTBa Matepun U ()OPMBI €€ ABHIKCHHSL.

C KakuMHU BHIaMHU NOTPEIIHOCTEeH NPUXOAUTHCH HMETh J1eJI0?
HeonpeneneHubiMH, CKBO3HBIMU, CITy4allHBIMU;
CucremMaTnuecKUMHU, CIIy4ailHbIMH, IPOMaxamMu;

IIpomaxamu, onpeeIEHHBIMA, HECBOMCTBEHHBIMU.

Yro Takoe ABUHKEeHUE?

CBoiicTBa MaTepuH.

CaolicTBa MaTepUU U CIIOCOOBI €€ CYIIECTBOBAHMUS.
Crioco0pbl ee CyIIecTBOBAHHS.

Ha3oBuTe nocienoBarebHO 3Tanbl (PU3HMYECKOT0 HCCIACAOBAHUA:
Habnronenue — runoresa — 5KCIEPUMEHT — TEOPHUS.
Habnronenue — runoresa — TeOpus — SKCIEPUMEHT.
Habmntonenue - Teopust — rUmoTe3a — SKCIepUMEHT.



Yrto n3yuaer mexanuka?

3aKOHEBI IBMKEHMUS.

[Ipocreiimue GopmMbI IBHKCHHS MaTCPUH.

[IpryrHBI TOrO WJIM UHOTO XapakTepa JABHKCHUS TENa.

KunemaTuka pemaer 3axauy:

OmnpeneneHre CKOPOCTH Tea B TI000KH MOMEHT BpEMEHHU.

Ornpeznenenre KOOPAUHAT TeJa B JIIOOOW MOMEHT BPEMEHH.

Omnpenenenre CKOPOCTH Tea U €ro KOOPAUHATHI B TIO0O0M MOMEHT BPEMEHH.

Yro Takoe MaTepuaIbHasi TOYKA?

WneansHOeE Teso, NCTIONB3yeMOe MPH PEeLIeHUH (PU3NIECKUX 3a/1a4.
WneanbHoe Teno, pasMepamMu KOTOPOTO B YCIOBUSAX JAHHOM 3a1auu
MO>KHO MpeHeOpeyb.

PeanpHO cymecTByromiee GU3NIECKOe TEIo.

Yro coboii npeacrassieT cucrema orcuera’?
[IpsiMOyTONBbHYIO IEKAPTOBYIO CUCTEMY KOOPAMHAT.

DTO cucTema, CBsI3aHHasi C HEKUM TEJIOM, OTHOCUTEJIbHO KOTOPOr'0 Mbl pacCMaTpUBaeM
NIBIKCHHUE.

OHa cOCTONT M3 Tella OTCUETA, CBA3aHHAs C HUM MPSAMOYTOJIbHOM IEKapTOBOM CUCTEMOM
KOOpJMHAT U MpUOOpa, MO3BOJIAIONIETO BECTH OTCUET BPEMEHHU.

B kakux ciyyasix yncjeHHOe 3HaYeHHe MYTH U MOAYJIb NepeMellleHUs1 COBNAJaT?
Bcerna.

B ciyuae, korga Teiao IBHKETCA MO MPSIMOU JIMHUU.

Hwuxorna.

Kak HanpaBJ/ieH BeKTOp YIJIOBOH CKOPOCTH B ¢JIy4ae KPUBOJIUHEHHOT0 ABUKeHUs1?
1o xacarenbHON K OKPY’KHOCTH, IO KOTOPOH JBHIKETCS TEJIO.

Ero HanpaBieHue onpenensercs «IpaBujioM OypaBunKa.

Bnomns paguyca K HEHTPY OKPY’KHOCTH.

36

Bo cko/bK0 pa3 nepuoja o0OpaimeHuss MUHYTHOM CTpeJIKU 00JIblie eproaa o0pameHust

CEeKYH/JHOM CTpeJIKH?
B 2 pa3za.
B 10 pas.
B 60 pas.

IIpononkure popMyIHpPOBKY nepBoro 3akoHa HeloToHA: TeJI0 COXpaHseT CBOIO
CKOPOCTH HEM3MEHHOM, eCJIH...

Ero paccMaTpruBaTh OTHOCUTCIIBHO HHCPIUAIIBHBIX CUCTEM OTCUYECTA, B KOTOPBIX HA HEI'O HC

JNEUCTBYIOT JPYTHE CUIIbI WA UX JIEUCTBUE KOMIIEHCUPYETCS.
OHO ABMXKETCS B 3aMKHYTOW CUCTEME.
HuuTto He MemaeT ero ABUKEHUIO.

Yckopenne, KOTOpoe MpUoOOpeTaeT 0HO TeJ10, B3aUMOAEHCTBYS € IPYTMM TeJIOM,
3aBHCHT:
TonbKko OT CBOMCTBA TeNa, BEI3BIBAIOIIETO B3aMOJICHCTBHE.
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TOJIBKO oT paCCTOSIHI/ISI MG)KI[y B3aI/IMOI[eI\/JICTBYIOH_II/IMI/I TCJIIaMH U CKOpOCTI/I nux
OTHOCUTCIBbHOTO IBUXXCHUA.

OT cBOMCTBa ATOTO Tela, U OT CBOMCTBA TeJla, BHI3BIBAIOIIETO B3aUMOJCHCTBHE, OT
paCCTOSIHI/ISI MG)KI[y BBaI/IMO,Z[eI\/JICTBYIOH_II/IMI/I TCJIaMU U CKOpOCTI/I X OTHOCUTCIIBHOI'O
ABUXKCHUSL.

CnpasenyiuBbl 3akoHbl Hb0TOHA B cucTemMax oTcyera cBA3aHHbIX ¢ CostHiem?

OHI/I CHpaBeIIJII/IBBI BcCeraa.

HCT, TaK KaK OTHOCUTCIIbHO COJ'IHIIa IIJIAHCTHhI )IBI/I)KYTC?I 110 KpI/IBOJ'H/IHeI\/’IHBIM TpaCKTOpI/IHM.
MoryT BBITTOTHATHCS TIPH OMPEACIICHHBIX YCIOBUSIX.

YeMmy paBHA KHHETHYeCKAasi JHEPIUsi Maccoil 2 KI ABUKYILIErocsi €0 CKOPOCThIo 3 m/c?
6 JIx.

9 JIx.
18 JIx.
Cxkopoctb
L dr
V=—
i,
- dr
V=—-dt
_)t
7 dt
S dr
Yckopenne
a=dr-dt
. @
T
a = dv-dt

YrioBoe yckopeHnue

- dw
E=—
dt
§=dw-dt
= dt
E ==
dw

-
CBsi3b BEKTOpA JIMHEIiHOl ckopocTu Ve yriioBoii CKopocThIo @

V=& 7
V=|ad- 7|
V=27

Bropoii 3akon HeroToHa

axoH HeloTon
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3aKOH COXpaHeHUsI MeXaHMYeCKOIl IHeprun

[Tonnas mexaHn4eckast YHEPTUsl 3aMKHYTOM CUCTEMBI TeJl, MEX Y KOTOPBIMU JEHCTBYIOT
KOHCEPBAaTUBHBIE CUJIbI HE OCTACTCS IIOCTOSHHOU

[Tonnas MmexaHu4deckast SHEPrUsl 3aMKHYTOM CUCTEMBI T€JI, MEK1y KOTOPBIMU JACUCTBYIOT
KpOME KOHCEPBAaTUBHBIX CHJI U HEKOHCEPBATUBHBIE CHUJIbI, COXPAHSETCS.

[losmHas mexaHuyecKas JHEPrUsl 3aMKHYTOW CUCTEMBI TEJl, MEKy KOTOPBIMU JIEHCTBYIOT
KOHCEPBATUBHBIE CUJIbI, OCTACTCS IOCTOSHHOM.

IlonsaTHeE «MACANBHAN JKHIAKOCTDH)»

JKunkocts, B KOTOPOH JEHUCTBYIOT CUJIbI BHYTPEHHEIO TPEHUS.

Kunkocts, B KOTOPOM BHYTPEHHEE TPEHHE IMOJTHOCTBEO OTCYTCTBYET.

KuakocTs, B KOTOPOU JEMCTBYIOT CHJIBI CONTPOTUBIICHUS, a CUJIbl BHYTPEHHET O TPEHUS
OTCYTCTBYIOT.

YpaBHenne bepuyum
2
%+pgh + P = const

pV?
- + pgh + P = const

2
h%+pgh+P=con

Eciin B Ka:K10#l TOYKH IOTOKA JKHIKOCTH CKOPOCTh H YCKOPEHHE 0CTAI0TCH
BeJIMYMHAMH NMOCTOSTHHBIMH, TO TEYCHHE HA3BIBAIOT?

JlamuHapHBIM.

TypOyneHTHbIM.

CranuoHapHbIM.

IIpu onpenenenun kKo3(pPpuureHTa BHYTPEHHEr0 TPEHNUSI KACTOPOBOI0 MacJjia B
JJa0OpaTOPHOM NMPAKTHKYMe Ucoab3yI0T MeToa CTtokca. Kak n moyemy nBuKeTCsA
HIAPHUK, JOCTUTHYB MOBEPXHOCTH KMAKOCTH?

[TepBoHaYaIbHO €ro ABMKEHUE OBLJIO YCKOPEHHBIM, T.K. CHJIA TSHKECTH IIPEBATMPOBAia HaI
CYMMOM CHJI CONIPOTUBIICHUS U ApXUMEZA, 3aTEM POCT CHIIbI COIIPOTUBIIEHUS, B CBSI3U C
POCTOM CKOPOCTH, MIO3BOJIMJI ITPUBECTH K HYJIIO UX PABHOACHCTBYIOLIYIO — ABUKEHUE CTAIIO
PaBHOMEPHBIM.

[lepBoHayanbHO €ro IBUKEHUE ObLIO YCKOPEHHBIM, T.K. CHJIa TSHKECTH IIPEeBaIipoBaja HaJl
CYMMOM CHJI COIPOTUBIICHUS U ApXUMeEa, 3aTEM POCT CHIIbI ApXHUMeia MPUBET K
PaBHOMEPHOMY JIBH)KEHHUIO IIIapHKa.

JIBMKeHHE maprKa Ha BCEM ITyTH — PABHOMEPHOE.

MaremaTH4YeCKHH MAsSTHUK OTBEJIM OT MOJIOKEHHUS PaBHOBecus M oTmycTuin. Kakoi
JHeprueii oH 00J1aaeT MPU NMPOXO0KAEHUHU MOJI0KEeHUsI paBHOBecHs ?

[ToTeHmanbsHOM SHEPTUEH.

Kunerunueckoii sHepruei.

[ToTeHIIManbHON U KHHETHYECKON SHEPTUEH.

CoBnanenne cOOCTBEHHOM YaCTOTHI KOJIEOAHUSA TeJIA C YACTOTON BbIHYKIAIONIEH CHIIbI
NPUBOJUT...

K pe3xomy Bo3pacTaHHUIO aMIUTUTY/IbI KOJICOAHUS.

K ocraHoBKe K0JI€OIOIIErOCcs TEa.

K u3menenuto ero nepuosa.
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Kaxoe u3 BbIpa:keHH i He NpeACTaBJ/IsAeT CO00M onpeae/ieHue JJIUHbI BOJHbI:
PaccrosiHue Mex 1y AByMs OMDKaHIIMMU TOYKAMH, COBEPLIAOIUME KoleOaHus B
OJIMHAKOBBIX (hazax.

PaccrosiHue, KOTOpoe MPOXOJUT BOJHA 32 BPEMSI PaBHOE OJIHOMY MEPHO/TY.
PaccrosiHue Mex 1y AByMs OJMDKaHIIMMU TOYKAMU, COBEPILIAOIMMU KojeOaHUs B
MIPOTHBOIOJIOKHBIX (pazax.

3ByKOBbIE BOJIHbI PACIPOCTPAHAIOTCS ¢ HAU0OJIbIEl CKOPOCTHIO?

B razax.

B xuakoctsx.

B tBepapIx Tenax.

IIpo6e:xaB mo B3/1eTHOM MoJ0ce paccrossuue B 1,1 kM, camosier npuodpes ckopocts 110
M/c. CuuTasi IBHKeHHE PABHOYCKOPEHHBIM, OnpeaeuTe Bpems pa3oera.

10 c.

30 c.

20 c.

JIBH:KeHMe IBYX BeJIOCUIIEUCTOB 32/1aH0 YpaBHeHusAMH: X1 = 5T, xp=150-10t.
Onpenennre Bpemsi UX BCTPeYH.

10c.

15¢

25c..

JIBH:KeHMe IBYX BeJIOCUIIEUCTOB 3aaHo ypaBHeHnusmu: x1 = 5t, x2=150-10t.
OmnpeneanTe KOOPAMHATY MeCTA UX BCTPEUH.

45M OT Hayvaja ABUKEHUS MEPBOTO BEIIOCUTIEANCTA.

50M OT Hauasa ABM)KCHHS TIEPBOTO BEJIOCHUIICINUCTA.

15M oT Havana ABMKEHUS MEPBOTO BEIOCUIIEAMCTA.

Kak u3MeHHNTCS HeHTPOCTPEeMHUTEeIbHOE YCKOPEHHUE TeJIa, eCJIH OHO CTAHeT ABUIAThCs 10
OKPY’KHOCTH B/IBO€ 00JIbIIEI0 PAIHYCa € TOH 7K€ CKOPOCTbIO?

YBenuuutcs B 4 paza.

YMenwpmutes B 2 pasa.

YBenuuurcs B 2 pasa.

IIpou3BoaHasi OT UMITYJ/IbCA TeJIa 10 BpEMEHU PABHA reOMEeTPHYECKOil CyMMe BCeX CHJI,
AeHCTBYIOIIHMX HA JaHHOE TeJI0. ITO (hpopMyTHpOBKa

3aKOHa COXPAHEHUs UMITYJIbCA.

[IepBoro 3axona HeroToHa.

Broporo 3akona HetotoHa.

JIBMKeHHEe MaTepPHAJILHOI TOYKH ONUCHIBAETCS ypaBHenHeM x=5-8t+4t2, Onpenenure ee
HMIIYJIbC Yepe3 2¢, IPUHSAB ee MacCcy PaBHOM 2 KT.

16kr m/c.

10k m/c.

0 xr m/c.

JJ1s kKakuX Tesl cnpaBelJinB 3aKk0H BceMupHOTro Tsirorenus:

Jms Bcex Tel.

st Ten, pa3Mepbl KOTOPBIX 3HAYUTEIBHO MEHbIIIE PACCTOSIHUS MEXKIY HUMH.
TonbKO J1s1 TUTAHET COJTHEUHOW CHUCTEMBI.
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CyluecTBYIOT JIM Pa3JM4YMsl MEKIY NOHATHAMH «MHEPTHAS U «TPABUTANMOHHASD)
Macchl?

Her.

CymiecTBYIOT: TpaBUTAIMOHHAS MACCa OMPEEISIET CIOCOOHOCTh TeJla MPUTATHUBATHCS K
JIPYTUM TeJlaM, padoTaeT B 3akoHe BceMUPHOTo TATOTEHUS, @ MHEPTHAST ONpPEACIIseT MEPY
WHEPTHOCTH TeJia, SBJIIETCS UCTOYHIUKOM OOBEKTa TATOTCHUS.

HNuepTHas macca «paboTaeT» TOJNBKO B MHEPIIUAIBHBIX CHCTEMaX OTCYETa, a TPaBUTAIlMOHHAS
- Be3Je.

Cuiia rpaBUTAIIMOHHOIO B3aUMO/IECTBUS MKy TeJaMU MaccaMu 1o 1 Kr kaxkaoe Ha
paccrosinuu R paBua F. Uemy OyaeT paBHa ciJia TpPaBUTALIMOHHOI0 B3aMMO/1elCTBUSA
MEKIY TeJIaMH MaccaMM 2 KT M 1Kr, HAaXOAAIUMUCS HA TOM :Ke paccTosiHuM R apyr ot
apyra?

1F.

4F.

2F.

Kakasi 3 BeJINUNH MOkKeT ObITh IPUHSATA 32 XaPAKTEPUCTUKY YIPYTHX CBOMCTB Tesa?
AOCOIIIOTHOE YUTMHEHUE.

OTHOCHUTEIBHOE YAJIUHCHHC.
MexaHu4yeckoe HaIIpsAXKCHUC.

CrepikeHb Maccoii B 1 Kr 4 1JimHOM 1M nepeBesid U3 TOPU30HTAJILHOIO MOJIOKEHNSI B
BePTHKAJIBLHOE MoJI0:KeHue. [Ipou3onio jiu u3mMeHeHe ero NoTeHuMaJIbLHOM JHeprumn?
Her.

[ToreHmanbHast 3HEPTUS YBEINYNIIACH.

[ToreHmanbHast SHEPTUsT YMEHBIIIUIIACH.

JIBM:KeHHe, MPH KOTOPOM Ka)KAasi TOUKA TeJsia IBHKETCS Bce BpeMsl B OJJHOI MJI0CKOCTH,
NpuYeM Bce MVIOCKOCTH, B KOTOPBIX MPOUCXOAAT ABUKEHUSI TOUYEK TeJIa, apajieJbHbI
MesKay co00ii Ha3bIBaeTcs

BpamarensHbIM IBIKCHHEM.

[TocTynaTenbHbIM ABUKCHHEM.

HHOCKOHapaJIJIeJII)HI)IM JABUMKCHUEM.

MoMeHT MHepIMH HUJIMHIPA Maccoii M 1 paguycoM R OTHOCHTEILHO OCH, IPOXOsIIei
yepes LHEeHTP Mace, paBeH

mRZ.

2 mR?

mR?/2.

Kakoe u3 npuBeieHHbIX HUKEe PABEHCTB BbIPA:KaeT OCHOBHOM 3aKOH TUHAMUKH
BPAlIaTeJILHOTO IBUKEHHS

M = I(dw/dt).

M=dN/dt.

M = 1(d?w/dt?).

Jdannas ¢popmyaupoBka «IIpu yctaHOBUBIIEMCSI JIBHKEHUN HIEATbHOMN KUIKOCTH
CyMMa y/ieJIbHOM JHEePTrUuM JAaBJICHHS, YIeJbHON KHHETHYECKON U MOTEeHIHAJIbHON
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JHEePIruH siBJIsieTcs BeJIMYMHON MOCTOSTHHOM Ha JII000M NONepevHOM ce4eHHH NMOTOKA,
BbIPA:KAI0ONIasi 3AKOH COXPAHEHUsI JHEPT UM NPeACTABJsSIET

VYpaBHeHHUE HEPa3pbIBHOCTU CTPYH.

VYpasuenue bepnyim.

VYpasuenue [lyazeiis.

OT KaKHuX MapaMeTPoB 3aBUCHT BBHICOTA MOIbEMA KHIKOCTH M0 KANMWLJISIPY B ciIydae
CMa4YMBAHHUA €10 €ro CTeHOK?

OHa npsMo MPOIOPIIHOHATBHA KPUBOMY YTy, KOA(M(MHUIIMEHTY MOBEPXHOCTHOTO HATSHKEHUS,
KHUJIKOCTH, €€ TUIOTHOCTU U 0OPATHO MPOTOPIIHOHATIFHA PAJNYCY KalUJuIgpa Ha MIOTHOCTD.
OHna npsMo nponopruoHaibHa paJAnyCy Kaluuisipa Ha IJIOTHOCTh KUJIKOCTH U 00paTHO
IPOIOPIIMOHATIbHA TPOU3BEIACHUIO KO3 DHUIIMCHTA TOBEPXHOCTHOTO HATSHKECHUS Ha KpaeBOi
yTOII.

OHnHa npsMo TPOTIOPITUOHATBHA MPOU3BEACHUIO KO (PHUIIMEHTA €€ ITOBEPXHOCTHOTO
HaTSHKCHHSI Ha KPaeBOM yroJI B 00paTHO IPOMOPIIMOHATILHA MIPOU3BEICHUIO TUIOTHOCTH
KHUJKOCTH Ha paANyC Kamujuisipa.

IIpu npoBepke 0CHOBHOTO YPABHEHNSI IMHAMUKH BPAIIATEJIbHOI0 ABUKeHUA (TepBbIi
cJIy4Yail NIPOBEPKH) MOMEHT HHEPI UM I0/2KeH ObLI 0CTABATHCH MOCTOSIHHBIM, MEHATHCS
A0JKHBI MOMeHTHI cijl. Kak 310 peasm3oBano 0bL10 HA MpaKTUKe?

HamarpiBanreM HUTH Ha MIKUB OOJIBIIIOTO M MAJIOTO PaJnyca.

[lepementas 4 rpy3a BAOIb CTEPXKHSL.

OcraBasgs r PY3bl HCIOABUKHBIMH, HAMATBIBAIOT HUTH HAa IIIKUB 6OJII>H10FO 1 MaJIioro
paanycos.

JlaBjieHue U1€aJbHOI0 ra3a yBeJIHYHJI0Ch B 2 pa3a, a ero TeMneparypa yMeHbIIWIACH B
4 pa3a. Kak u3amMeHuJIcsl IpH 3TOM 00beM rasza?

Ocrasncs HEM3MEHHBIM.

YMenbuics B 8 pas.

YBeauuuicsa BIABOE.

Kakomy npoueccy coorBeTcTByeT Y4acTok 1-2 rpaguka?

Fl
2 _ 3
1 4
\'
H3oTepmuyeckomy.

Nzobapuyeckomy.



N3oxopHOMY.

Kakomy npoueccy cooTBeTCTBYeT Y4acToK 2-3 rpadpuxa?

P

H3orepmuyeckomy.
N3obapuueckomy.
M3oxopHOoMy.

Kakxomy npoueccy cooTBeTCTBYeT y4acTok 3-4 rpadpuxa?

P

N3orepmuyeckomy.
Nzobapuaeckomy.
H3oxopHOMY.

YTo NpouCcXOaUT ¢ H30TEPMOIi HAeabHOro ra3a B ocsix P,V npu yBeiuuennu
a0coTIITHOM TeMnepaTypbl?

H3MeHeHnit HEe IPOUCXOAUT.

H3otepma mpubnmkaeTcs: K Hauaiay KOOpAUHAT.

42
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I/I30TepMa OTOABUTACTCA OT Hadajla KOOpAWHAT.

IepeBenure t=270C B Temneparypy no mkajie KeabBuna:
1270K.
3000K.
1000K.

IlouemMy BHyTpeHHee TPpeHHE OTHOCHTCS K SIBJI€HHSIM NepeHoca?

Ocy1ecTBisieTcs EPEHOC MacChl.

Bonee GbicTpblie clloM BO3/ayXa MEPENal0T IHEPTUIO 00JI€€ MEUIEHHBIM CIIOSM.
OcyiecTBisieTcs nepeiaya UMITyJibca OT 6oJiee «OBICTPBIX) CIIOEB T'a3a 0oJiee «MEIEHHBIM.

OT KaKuX TEPMOAUHAMHYECKHUX MAPAMETPOB 3aBUCUT KOI(P(PHUMEHT BA3KOCTH ra3oB?
TosbKO OT TEMIIEPATYPHI.

TonbKO OT 1aBIIEHHUS.

OT naBneHUs ¥ TEMIIEPATYPHI.

Yem onpenesisieTcsi BHYyTPEHHsSAS JHEPrus Tejaa?

CyMMO# KMHETHYECKOW SHEPTUU TEIIOBOTO JIBUIKEHHUS YACTHUIL

BeniecTBa 1 NOTEHIUATIBHOM SHEPTUEN UX B3AUMOACHCTBHS.

CyMMO# KMHETHYECKOU SHEPIUU TEIIOBOIO JIBUXKEHUSI YACTHULL TOTOTENA.
[ToreHIManbHOM SHEPrUEN YacCTHL, U3 KOTOPBIX OHO COCTOUT.

2. TecTbl KO BTOPOIi py0esKHOM aTTecTAllUM MO JUCUHUIIMHE “Du3nKa MaTeMaTuKa”.

Yro Ha3bIBaeTCs IEKTPOAUHAMHUKOM ?

DEeKTpOJMHAMUKA- 3TO HayKa, U3y4arollas MEXaHM4YeCKOe JBI)KEHUE Tell.
DEeKTpOoJMHAMUKA- 3TO HayKa O CBOMCTBAaX M 3aKOHOMEPHOCTSAX MOBEAECHUS 0CO00r0 BUA
MaTEpUH - 3JIEKTPOMArHUTHOTO MOJIsl, OCYLIECTBIISIFOIIETO B3aUMOCHCTBUE MEXKITY
INEKTPUYECKH 3apSKEHHBIMU TEIaMH.

DJEeKTpOIMHAMUKA - 3TO HayKa O TeIJIOBBIX M30Mpolieccax, KOTOpasi He yUYUTHIBAET
MOJIEKYJISIPHOE CTPOECHHUE TEIL.

Yro Ha3bIBaeTCsl JIEKTPOCTATHKOM?

Pazgen snexTpomHaMUKH, MOCBSIIEHHBIM U3YUYEHHUIO ABUKYIIUXCS AIEKTPUUECKUX 3aps/IOB.
Pa3nen OJICKTPOANHAMUHKH, HOCB?[HIGHHBIﬁ HU3YYCHUIO MMOKOAIMUXCA 3aps/10B.
DneKTpocTaThKa — 3TO HayKa, U3yJarolasi IoBeJAeHUE HEHTPOHOB.

YTo Ha3bIBAETCHA JIEKTPUUECKUM 3apsiaAoM?

DJIEKTPUYECKHI 3aps]l ONIPEIEISET MHTEHCUBHOCTD JIEKTPOMArHUTHBIX B3aUMOJICHCTBUM.
DIIEKTPUYECKUN 3apsi/i ONpeAesieT UHTEHCUBHOCTh T'PaBUTALIMOHHBIX B3aUMOICHCTBUIA.
DIIEKTPUUYECKUM 3apsi/i HE OTPEAETSIeT He JIEKTPOMAarHUTHOE, HE TPABUTALIMOHHOE
B3aMOJICHCTBHE.

YTo Ha3bIBAETCHA TOUEHYHBIM YJIEKTPHUUYECKUM 3apsaAoM?

ToueyHbIM 3apsA0M HA3BIBACTCS 3aPSHKEHHOE TEJI0, pa3MEpaMH KOTOPOTO HENb3s MpeHeOpeyb
110 CPAaBHEHUIO C PACCTOSHUSAMU OT 3TOTO TeJa 10 APYTUX 3apSKEHHBIX TE.

TouedHbIM 3apsIOM Ha3BIBACTCS 3aPSHKCHHOE TEJI0, pa3MepaMu KOTOPOTO MOXKHO MTPeHEOpeyh
110 CPaBHEHUIO C PACCTOSIHUSIMHU OT 3TOTO Teja JI0 APYTHX 3apsHKCHHBIX TEIl.

ToueuHbIM 3apsI0M Ha3BIBAETCS 3aPSHKEHHOE TEJO JIOOBIX Pa3MEpOB.
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®opmy.ia 3akona Kyinona, koraa B3auMoaeicTBYIONIUE 3apsA/ibl HAXOAATCS B cpefe ¢
AUIJIEKTPHUYECKOI MPOHUIIAEMOCTHIO.

m,m
Fzy—;z2
21,1,

r
o1 0,0,

C4re, ric

F=k

HanpsizkeHHOCTb 3JIEKTPOCTATHYECKOTO 1MOJIsI B TAHHOI TOYKe.

E=qF
e-F
q
- |F
q

Ennnuna usmMepenusi HanpsizkeHHOCTH dJIeKTpocTaTudeckoro nojsi B CU:
[E]= Ke-Mm
[E]= B/m

[E]= FH/M

Haﬂpﬂﬂ(eHHOCTb moJist, CO31aBa€MOro TOYC4YHbLIM 3apPAA0OM.
E=kdg

E-——- g
gy 1

IIpyHOMN cCynepno3uiuu MojeH.

—

E=E, -E,-...-E, .

2

E
n )

o

)

YT10 TaKkoe JUHUSA HANMPAKCHHOCTH 3JICKTPOCTATUYCCKOI'0 moJjsi?

BoobOpaxkaemas nmuHus, KacaTelbHasi K KOTOPOH B KaXKI0M TOYKE COBNAIACT C HAMPABICHUEM
BEKTOpa HAIPSDKEHHOCTH TOJIS E .

BooOpaxaemas TuHMS, BEKTOP HANPSHKEHHOCTH K KOTOPOW MEpIEeHIUKYIISPEH.
BooOpaxaemas 1MHUsI, KOTOpasi HE UMEET HU Hayaya, HU KOHLA.

Ilorenuunasn IJTEKTPOCTATHYCCKOIO ITOJIsA.
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% i}

q

F
¢Q=—

q
p=W,-q

Ennnanna usmepenus: norennuasaa B CH.
lo]= oy (20

(] = Kynon (k)

[(0] =Boasr (B)

[MoTenuman nmoJisi, coz3gaBaemMoro cucremoi N 3apsjioB.

Ly
¢_47z50r_2

1 g
(p_47zgozi: r

‘szZQiri

DKBUNOTEHIHAIBHASI MOBEPXHOCTb.

D10 BooOpakaemasi TOBEPXHOCTh, BCE TOUYKH KOTOPOH UMEIOT OJMHAKOBBIN MTOTCHITHA.
3TO MOBEPXHOCTh HEOJMHAKOBOTO MOTEHIIHAJIA

310 roppupoBaHHAS TOBEPXHOCTb.

DJIeKTPUYECKU I TUTI0JIb.

9Ta CUCTCMa U3 ABYX OAMHAKOBbBIX I10 BEJIMYHNHE MAcCC, pacnono;erHHx Ha HeKOTOpOM
paccrositHuu Opyr OT Apyra.

DTa cucrteMa JBYX OJAMHAKOBBIX IO BETUYMHE Pa3HOMMEHHBIX TOUYEYHBIX 3apsioB +( U —(,
PacCTOSIHUE MEK/1y KOTOPBIMU 3HAYUTEIBHO MEHbIIIE PACCTOSIHUS J0 TE€X TOUYEK, B KOTOPBIX
OTIPEJIEISETCS TI0JIe CUCTEMBI.

DTa cucTeMa JBYX Pa3HbBIX MO BEIIMYWHE 3apsI0B, HAXOIIIMXCS HA HEKOTOPOM PAaCCTOSTHUN

JpyT OT JIpyra.

DJIeKTPUYECKA eMKOCTb.
D10 BeNWYMHA, onpeaenseMas GopMyIoil:

@

C
D10 BeNIMYMHA, onpeesieMast PopMyJIIoi: C=

o |8 o

Oto BenMuuHa, onpenensemas Gopmynoi: C = q
®

Cuna (BeJJMUMHA) TOKA.
Cuila ToKa paBHa IPOU3BEACHUIO MACCHI TEJIa HA YCKOPEHHUE.

. d
Cuia ToKa - 3TO BETMYMHA, ornpeensemas popmyoit: | = d_?

Cuna Toka - 3T0 BelIMYMHa, onpesenseMast GopMyJIou: I =q-t
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3akon OMa U1 y4acTKa el He CoAepKalero HCTOYHUK TOKA.
Il =U-R

3akon OMa 111 3aMKHYTOr0 KOHTypa.
Il =e(R+r)

I:(R+r)

&
&

'“ R0

JaeKTpoABMKYIIAsA cujia (3.4.C.) €
310 paboTa CTOPOHHUX CUJI, KOTOPYIO OHH COBEPLIAIOT HaJl NEPEMEIIAIOIKUMUCS 1O LN

ACT

3apsaMu: € =

A

K.
D10 paboTa KyJIOHOBCKUX CUJI HaJ 3apsAaMu: € = -

Oro Bepaxenue £ = Aqp - (]

IlepBoe npasuio Kupxrodga.
AnreOpandeckas CyMMa TOKOB, CXOJISAIMXCS B y3JI€, paBHa HYJIIO: Z I, =0
i

Aunrebpanyeckas CyMMa TOKOB, CXOMSIIMXCS B y3iIe, He paBHa Hy10: » 1, #0
i

Anrebpanueckas CymMMa TOKOB, BXOJSIIMX B Y3€J TOKOB BCerja 0oJbllie HCXOAIIUX U3 y3I1a
TOKOB.

Bropoe npasuino Kupxroga.

ZIkRk :Zgi
ilkRk ;tlzgi
ZIkRk >28i

PaboTa nmocrostHHOr 0 TOKA.
|

A=—-t
U

A=1-R-t

A=U - -R-t

MOIIIHOCTI) IMOCTOAHHOI'O TOKA.
P=U-R

P=U-I

P=12.R



3akon [xoy.as - Jlenua.

Q=U-R-t
Q=024-1>-R-t
2
Q-+t
3akon buo-Casapa - Jlanuaca.
d6 - Lo [dr,FJ
4ar®
dé::yJ~dr-F
4ar®
45 = Mo A1 7]
4ar®

3akoH AMIepa B BeKTOPHOi popme.
dﬁ:dfh-éT
d =1 [df EJ
dE = I§ll : de

MarnuurtHas IMPOHUIAEMOCTD BelleCTBA.
u=1-x
u=1+y
2
p=Q1+7)

3aKoH 2JIeKTpOMarHuTHOi nHayknuu ®apanes.

O0beauHeHHbIH 3aK0H Papages 1S JIEKTPOJIHM3a.

_1M
F Z
1 1-t
m=— ———
F M-Z
mle|2t
F Z

MoIHOCTh MepeMEHHOr0 TOKA.
P=U?.1-cosg
P=I1-R-sing

47
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P=U, I, cosp

CoOcTBeHHAasi 4aCTOTA K0J1€0aTeJILHOI0 KOHTYpa.

:

, =

oy L
Jic

oo b

C

3aKoH oTpakeHHs cBeTAa.

VYroa mageHus: CBETOBOrO JIyda paBeH YIIy €ro OTpasKeHUsI.

Jlyd nagaromuii U 1y4 OTpaXEHHBIN HE JIekKaT B OJTHON MJIOCKOCTH, TPUYEM YTOJl OTPAKEHUS
OOJIBIIIE YIJIa MMa/ICHHUS.

Jly4 magaromuii, 1y4 OTpa)KEHHBIA ¥ EPIEHIUKYJISIP K OTPa’KarOIIEH MMOBEPXHOCTHU JIEXkKAT B
OJIHOM IIJIOCKOCTH, IPUYEM YTOJI TaJICHUSI PABEH YTy OTpaXeHUs

3aKoH nmpeJIoMJIeHHS CBETA.

Sini

Sinr

Sini - Sinr =n
Sini = Sinr

Jducnepcus ceera.
n=f(ho)

n=f(Ao)

n=const

KorepeHTHbIE CBETOBbIC BOJIHBI.

BoanEbl, nMerone BCeBO3MOKHBIE YACTOTHI KOJIEOAHHIA.

BoHbl, HE OAMHAKOBOM YaCTOTHI M HE MTOCTOSTHHOM Pa3HOCTHIO (a3.

Bonbl, 01MHaKOBON 4acTOTHI, pa3HOCTh (a3 KOTOPBIX OCTAETCS BCE BPEMS IIOCTOSIHHOM.

YcaoBue uHTEepdepeHHHOHHOI0 MAKCUMYMa.
A=t(m-1)4, (m=0,1,2,...)

A=tm4i, (m=0,1,2,...)
A== ()2 (M=0,1,2,...)

YcaoBue unTEepdepeHHIHOHHOI0 MUHIMYMA.
A=+(2m-1)4, (m=0,1,2,...)

A=£2m4l, (m=0,1,2,...)
A:i(2m+1))“_2° (M=0,1,2,...)

JAu¢ppakuus cBeTOBBIX BOJIH.

OTO SABJIEHHE MPSMOJIMHENHOTO PaCIPOCTPAHEHHSI CBETOBBIX BOJIH B HEOJTHOPOJIHOM Cpene.
OTO SIBIIEHHUE MIOJIHOTO OTPAKEHUS CBETOBBIX BOJIH OT KPAa€B OTBEPCTUM WIIM MaJIbIX
IPENATCTBUAMN.

OT0 siBleHHEe cru0aHusl CBETOBBIX KPAaeB OTBEPCTUH WIIM MAJIbIX MIPEMSTCTBU.
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B kakoMm ciydae quppakumsi BOJIH 3aMeTHee?

Judpakius BOJIH TEM 3aMeTHee, 4eM OOJIbIle JJTMHA BOJHBI U YeM MEHBIIIE pa3Mephl
MPENsTCTBUM (I1esieil) 10 CpaBHEHUIO C ATUHON BOJIHBI.

CooTHolIeHHEe ATMHBI BOJIHBI M pa3MEPOB MPENSTCTBH (I[esieil) He BIUSET Ha SBIICHUE
TG paKITIH.

Judpakxius BoJH TEM 3aMETHEE, YeM MEHbIIIE JUIMHA BOJIHBI U YeM O0JIbIIE pa3Mephl
MIPENSATCTBHM (IIEJICH ) 10 CPABHEHUIO C JUTMHOW BOJTHBI.

JAuppakuuoHHas pemerka.

JludpakimoHHas peleTka- 3T0 ONTHYECKOE YCTPOHCTBO, 3ePKAJIbHO OTPayKaroIlee CBeT.
JudpakiimoHHas pemeTka- 3T0 ONTHYECKOe YCTPOUCTBO, PeCTaBIIstomee co0oi
COBOKYITHOCTBH OOJIBIIIOTO YHCIIAa MApaJIeNIbHBIX, 00BIYHO PABHOOTCTOSIINX JIPYT OT ApyTa
HIEJIEN.

JludpakimoHHas pelieTka- 3To ABOSKO BBITYKJIAs JIMH3A.

Yro Takoe Jazep?

Jlazep- 3TO UCTOUHHUK HE KOT€PEHTHOI'O U3JIyYECHHUSI.

Jlazep- 3TO reHepaTop BHIHYKIACHHOTO KOT€PEHTHOTO U3ITy4YECHHS
Jlazep- 3TO UCTOYHUK CAaMOIIPOU3BOJIBHOTO H3TYUECHHUS.

Buemnmnii porodrdgdexr. YpaBHenne JiHIITEliHA.

2
hv=A- 1V

mv?

hv=A+

hv=A+ mgh

To4veuHbIii HCTOYHHUK CBETA — 3TO:

HcTouHUK 1a3epHOTro U3ITyYEHUS.

Hcrounuk, pazmepsl KOTOPOT'O MaJIbl IO CPAaBHEHUIO C PACCTOSTHUEM JI0 MECTa HaOIIOICHNUS.
HcTouHuK, KOTOPBIN MOCHIIAET CBETOBOM ITOTOK PABHOMEPHO BO BCEX HAIIPABIICHUSX.

CgeToBOIi J1y4 — 3TO:

I'eoMeTpuueckast TUHUS, IEPIICHIUKYISIPHAS K BOJIHOBOMY (DPOHTY M MOKa3bIBAIOINAS
HaIlpaBJIEHHUE PACIIPOCTPAHEHNS BOJTHOBOI'O BO3MYILIEHUSI.

Jlunus, kacatenbHast K BOJIHOBOMY ()POHTY PACIIPOCTPAHSIONIEHCS CBETOBOM BOJTHBI.
CymiecTByromuii B 00beMe CBETOBOTO U3JIyUYEeHHUS Y3KUN MTyUOK CBETA.

AOCOJIIOTHBI NOKa3aTe b NPeJIOMJICHHUS ONITHYECKOH cpelbl MOKAa3bIBAeT:

Bo ckonbko pa3 yroi najieHus CBETOBOTO Jiyya OOJIbIle YIJla MPEeJIOMIICHHS.

Bo ckosIbKO pa3 cKOpOCTh paclpoCTpaHEHHS CBETA B JAaHHOW CPEJE MEHbILIE CKOPOCTH
pacnpoCcTpaHEHHs CBETA B BO3/lyX€ WIH B BaKyyMe.

Bo ckonbko pa3 cuHyc yriia maJeHusi CBEeTOBOI'O Jyya MEHbIIIE CUHYCa yIJla PeIOMIICHHMSL.

N300paienue B II0CKOM 3epKaJie.
JleficTBUTENBHOE, IPSIMOE U YMEHBLIEHHOE.
MHuumoe, oOpaTHOE U TeX K€ pa3MepOB.
MHuuMoe, TpsIMOE U TEX KE Pa3MeEPOB.
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B sryne Buaum u3olpaxeHue o0beKra:
JleticTBuTeNnbHOE, OOpPATHOE, YBEIHMYECHHOE.
JIeCTBUTENBHOE, IPSIMOE U TEX K€ Pa3MEPOB.
MHuMoe, IpsiMoe, YBETUYEHHOE.

B Mukpockone nzodpaskeHusi 00beKTa:
Muumoe, 00paTHOE U YBEIHMUYEHHOE.
JlelicTBUTENBHOE, MPSIMOE U YMEHBILIEHHOE.
MHumoe, npsiMoe, YBETUYEHHOE.

H3oTonnl — 3T0:
DJIeMEHTapHbIE YaCTULIBI.

IlonoxxutearHO 3apsKCHHBIC aTOMBI.
ATOMEI OJJHOI'O U TOI'O )K€ XUMHUYCCKOI'O 3JICMCHTA, OTIINYAIOIMIUCCA Y CIIOM HeflTPOHOB B Aapc.

OuneHouHbIe CpeacTBa, peKOMEHAYEMbIC J1JIl BKIIOYCHUSA B (l)OH]_I OICHOYHBIX CPEIACTB
AJIS MPOBEACHUS HTOI0BOM rocynachBeﬂﬂoifl aTTreCraluu.

TecThl B nporpaMmmMe KOMINbIOTEPHOI0o TECTUPOBAHUA.

IIpomMe:KyTOYHBIH KOHTPOJIb - HUTOrOBas OLEHKAa 3HAHWW CTYJCHTA,
OCYIIECTBIISIETCS 1O HAKONMUTEIBHOW CHCTEME CYMMHUpPOBaHHWEM O0aslioB,
MOJIYYEHHBIX B MIPOIIECCE TEKYIIETO U PYOEIKHOTO KOHTPOJIS.

®opmMa IPOMEKYTOUYHOTO KOHTPOJIA — IK3aMEH.

[IpoBeneHne TEKyHIEro U MPOMEXKYTOUYHOIO KOHTPOJS MO JUCLUIUIMHE

OCYIIECTBIISIETCS B COOTBETCTBUH C [lommoxennem cory.t

Metoauka ¢GopMUPOBaHUS Pe3YJIbTHPYIOLICH OLEHKH.

MuHMMaIbHOE KOJIMYECTBO OAIOB, KOTOPOE CTYICHT MOXKET HaOpaTh B X0€ U3YUEHUs
Kypca Uit monyueHust 3adera, — 50; makcumanbHoe — 100. Bamiel ckiaapiBaroTcs U3
CIIEYIOIIMX [T0Ka3aTeNel: 3a BBIMOIHEHUs 3a/JaHUI Ha J1a00OpaTOPHBIX 3aHATHUSIX, BHIITOJIHEHNE
JIOM. 3aIaHii B cam. paboty — 10 20 GayutoB, 3a Kakablii pyOexk; 3a TecTupoBaHue — J10 15
0aJJIOB Ha K10 pyOe HON KOHTpOIbHOMH, 10 30 0a1ioB — HA yCTHOM OTBETE 3aueTa.
Atrectanus 1O JUCUMILIMHE (OPMUPYETCS COMNIaCHO OalNIbHO-PEUTUHIOBOM CHCTEME
OLIEHUBAHM PE3yJIbTATOB O0Y4YEHUs CTYAEHTOB.
O1eHOYHBIMU CPEJICTBAMH ISl TEKYILETO KOHTPOJIS ABJIIOTCS KOMIIBIOTEPHOE TECTUPOBAHKE
(KT), nonmydenue nonycka, BHIIOJHEHUE U OTYET MO MPAKTUYECKUM padboTam, 3aliuTa
pedepara. ITOroBelii KOHTPOJIb - 3a4€T, HA BXOJ€ KOTOPOr'O OLIEHUBAETCS YPOBEHb
TEOPETUYECKUX 3HAHUH 10 JUCLUILINHE.
Heobxomumblii MUHUMYM JUTS TTOTy9eHUS 3auera S0 6ayioB.

IIpoMeKyTOYHBII KOHTPOJIb - UTOTOBAs OLIEHKA 3HAHUH CTYACHTA, OCYLIECTBIISIETCS 110

! Nlonokenne 0 TekyleM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHON ATTECTAIMU OOYYAIOIIUXCS TI0
00pa3oBaTeNbHBIM TMPOrpaMMaM BBICHIETO 00pa3oBaHWs — NporpaMMaM OakajlaBpuata, MarkcTpaTypbl U

cnenuanuteta B COI'Y.(B mocnenneit pemakmn ot 08.07.20 1. IIp.Ne 173)
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HaKOIMTEJIBHOW CHCTEME CYMMHPOBAHHEM OaJlyIoB, IOJYYCHHBIX B IIPOIIECCE TEKYIIEro M
PyOEKHOTO KOHTPOJIA.

®opma MPOMEKYTOUHOTO KOHTPOJIS — IK3aMEH.
[IpoBeaenne TEKyMIEro U MPOMEKYTOYHOTO KOHTPOJS MO JUCIUIUIMHE OCYILIECTBISIETCS B
cootBerctBu ¢ ITonoxernem COT'Y .2

BAJUIBHAS CTPYKTYPA OIIEHKH

Dopma koHmpons Maxe. KOTTBO
OaioB

Tekymas oneHKa cTyieHTa B TeueHue 1-8 Hemenm cocTouT u3: 20

* BrinosiHeHus 33jaHUil Ha MPAKTUYECKHUX 3aHATUAX 15

¢ BrinosHeHus JOMaNIHuX 3aJaHnui 2

* CaMOCTOSTEIbHBIX padoT 3

1-s1 pyOexHasi MICbMEHHAsE KOHTPOJIbHASI paboTa 15

Tekymas onenka cryaenta B reuenue 10-15 nenenu coctout m3: | 20

* BhInoHeHUs 331aHUi Ha TPAKTUYECKUX 3aHATHUSX 15

¢ BrinosHeHus JOMaNIHuX 3aJaHnui 2

* CaMOCTOSTEIbHBIX padoT 3

2-s pyOekHasi TUCbMEHHAsi KOHTPOJIbHAs padoTa 15

YCTHBIA OTBET Ha DK3aMEHE CTY/ICHTa 30

HTtoro 100

Metoauka GopMHUPOBAHHS Pe3yJIbTHPYIOLIEH OLEHKH®

B xoze Teky111ero KOHTpoIs cTyeHTbI MoryT HaOpats 0-100 Gasuos:

1 —s1 pyOekHAs aTTECTAIMA - MAKCUMAJIbHO 35 0a/1J10B; U3 HHUX:

Ot 0 no 15 GamnoB (pyOekHas arrecTanus) — TECTUPOBAHHME B IIEHTPE TECTUPOBAHUS
Cory,

Ot 0 no 20 OGamnoB(Tekylas OILIEHKAa) — aKTHBHAs paboTa 3a JaHHBIH TEpUOJa Ha
71a00paTOPHBIX(MPAKTUIECKUX ) 3aHATHSIX

2-51 pyOe;KHAS aTTECTAIMS — MAKCUMAJIBLHO 35 0a/IJI0B; U3 HUX:

Ot 0 mo 15 GamnoB (pyOekHas arrecTanus) — TECTUPOBAHHE B IICHTPE TECTUPOBAHUS
corvy;

Ot 0 1o 20 6annoB (TeKyIIas OLIEHKA)— aKTUBHAs padoTa 3a JaHHBIN IMEpUOJI Ha
1a00paTOpHBIX (MPAKTUIECKUX ) 3aHATHIX

[IpomeKyTOUHBIN KOHTPOJIb:

Jlns Dx3aMeHa:

3a yCcTHBIN OTBET Ha 3K3aMeHe CTyeHT noiydaer 0-30 6amos.

CTyIeHTbI, TOMYYHBIINE B X0JI€ TEKYIIEro 1 pyoeskHoro kKoHTpoiist 50-100 6amos
ABTOMATHUYECKH MOJIYYaloT «3auer».
PesynbTupyroias oneHka ckiaapiBaeTcs 1o coorsercrpytonieit bPC.

HIkana uTOroBOi aKageMH4eCKOM yCIeBAeMOCTH CTYICHTOB 110

2 TlonoskeHrE O TEKYLIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTaluk 00y4aroluxcs 1o
00pa3oBaTeNbHBIM IPOTPaMMaM BBICHIETO 00pa3oBaHMA — IporpaMMaM OakajaBpHaTa, MarucTpaTrypsl H
cneranuteta B COI'Y.(B mocnenneit penakiuu ot 08.07.20 r. IIp.Ne 173)

3 B cootsercrsun ¢ Ionoxenuem o BPC oleHuBanus 06yyaromuxcs 04Hoi (GopMbl 0 00pa30BaTEILHbIM
nporpamMMamM BBICIIET0 00pa3oBaHMsi — MporpammaM OakanaBpuara u cnenuanurera B8 ®T'BOY BO COT'Y (or
05.03.2018 r., mp.Ne 47)
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AUCIHUIIIAHE
Cucrema onenok COI'Y
Cymma Haspanue Yucnosou
Oa10B DKBUBAJIEHT
86 - 100 OTJIUYHO 5
71-85 XOPOIIIO 4
50-70 YAOBJIETBOPUTEIBH 3
[Tacopt

(bOHI[a OLOCHOYHBIX CPCACTB 110 JUCHHUILIIMHC

«DusuKa»
Ne KonTposmpyembie TeMbl Kon HaumenoBanmue
(pa3aennl) TMCHUTLIMHBI KOHTPOJIUPYeMOoii OLIEHOYHOT0 CPe/iCTBA
KOMIIeTEeHIHH

1 | OcHOBBI MEXaHUKH. OIIK-8 TECTUPOBAHUE,

KonebGanus 1 BOJIHBL pedepartsl,

AKycTHKa. cobeceioBaHUE,

YCTHBIH ompoc 1o J1ab. p.

2 | MonekynsipHast pusuka u OIIK-8 TECTUPOBAHUE,

TePMOJMHAMHUKA. pedepartsi,
cobeceoBaHueE,
YCTHBIN OIpoc 1o J1ab. p.

3 OIIK-8 TECTUPOBAHUE,

DNEeKTPUUECTBO M MarHeTH3M pedepartsl,
DIIeKTpOAMHAMUKA cobecenoBaHue,
YCTHBIN ompoc 1o 1ab. p.

4 | OcHOBBI menuuHckoi | OITK-8 pedepartsl,

AJICKTPOHHMKHU cobeceoBaHue.

5 | OnTuueckue siBIEHUS OIIK-8 TECTUPOBAHUE,
pedeparsl,
cobecenoBaHue,

YCTHBIH ompoc 1o 1ab. p.

6 | KBanroBas, aromMHas u OIIK-8 TECTUPOBAHUE,

sepHas hu3uKa pedepatsl,
cobeceoBaHueE,

YCTHBIN OIpOC 110 J1a0. P.

[IpomexyTOUHBI KOHTPOJIB:

st 3x3amMena:

3a yCTHBIN OTBET Ha dK3aMeHe CTyIeHT nonydaet 0-30 6aios.
PesynpTupyromas oneHka ckiaasiBaeTcs no coorsercrBytoniein bPC u yctHom
OTBETE Ha DK3aMEHE.

AmnanoruyHo JJIA 3a4€Ta.
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Bonpochl /151 MOATOTOBKH K K3aMeHYy 10 Kypcy ¢pusuka (1Jst
¢opmupoBanns komnerennuii OIK-8)

dusuka
1.du3uka kak Hayka. MecTto (U3UKH B CHCTEME HAyK O MPHUPOJE. DKCIEPUMEHT U TECOpPHUS B
¢busnueckux uccnenpoBanusax. dusmueckue moaenu. [IpocTpaHcTBO U Bpemsi Kak (OPMBI
CYILIECTBOBAHUS MaTEPHH.
2. Ilpenmet mexannku. Kimaccnueckas u kBaHTOBast MexaHnka. KnunemaTturka, ee uesb 1 3aa4H.
Mexanunueckoe nBHKeHHE. OTHOCUTENBHOCTh ABMXKEHUA. Teno orcuera. Cucrema oTcyera.
OcHOBHBIE (PU3NUECKUE MOJICIIM B MEXAHUKE: MaTepHaIbHast TOUKa, aOCOIOTHO TBEPAOE TEJIO.
3. Tpaextopus. [lyts u nepemenienne. Equnuiiel namMepeHus: TaHHBIX (PU3NUECKUX BEITUYHH.
PaBHOoMepHOe mnpsMonuHelHoe ABukeHue. CKOopocTh. ENUMHUILIBI U3MEPEHUS CKOpPOCTH.
OCHOBHbIE KHHEMATHUYECKHE PABEHCTBA PABHOMEPHOI'O MPSMOIUHEHHOTO ABUKECHUSI.
4. T'paduk 3aBUCHMOCTH KHUHEMATHYECKUX BEIMYMH OT BPEMEHH NP PABHOMEPHOM
OpSIMOJIMHEHMHOM ABM)KeHUHU. DU3NYECKUH CMBICI YIJIa HakJIOHAa rpaduka 3aBUCHMOCTH
KOOPJMHATHI ABUXKYILETOCs TeJla OT BPEMEHH MPU PAaBHOMEPHOM MPSIMOJIUHENHOM JABUKEHUU.
5. HepaBHomepHoe nBuxkeHHe. Yckopenwe. Epunuibl yckopenus. KuHemaTmueckue
paBEHCTBA MpU HEPABHOMEPHOM JABI)KEHUU. ['paduku 3aBHCUMOCTH KHHEMATHYECKUX
BEJIMYMH OT BPEMEHU IIPU HEPABHOMEPHOM MPSIMOJIMHEHHOM JIBUKEHUU. DUMUECKUI CMBICI
yTiia HaKJIOHA rpaduKa 3aBUCUMOCTH CKOPOCTH OT BPEMEHH ITPU HEPABHOMEPHOM JIBHIKECHUH.
6. Kunematnka KpUBOJIMHEWHOTO JBUKEHHS. YTOJ MOBOPOTA. YTJIOBAasi CKOPOCTh. YTJIIOBOE
yckopenne. Eqununbel ux uszMmepeHus. CBs3b MEXIy YIJIOBOM CKOPOCTBIO U YIJIOBBIM
yckopenuem. Ilepuos u yacrora oOpaiienusi. EMMHUALIBI UX U3MEpEHUsI.
7. HampaBiieHME BEKTOpa CKOPOCTH MNPH KPUBOJMHEHMHOM JBHKeHUU. HopmanbHOe wuiam
LEHTPOCTPEMUTENBHOE yCKOpeHHs. Ero Monynb 1 HanpaBieHue. TaHTeHIIMaIbHOE YCKOPEHHUE.
[TonHoe yckopeHue Tena npu ABUKEHUHU MO OKPYKHOCTH.
8. [lepumon m yacToTa MpU JABMIKEHUU IO OKPYXKHOCTH. CBS3b MEXAy HUMH. ETuHUIBI BX
u3Mepenus. HepaBHOMepHOE NBH)KEHHE 0 OKPYKHOCTU. KMHemaTrnueckne paBeHCTBa MpH
HEPaBHOMEPHOM JIBH>KEHHH TeJla IO OKPYKHOCTH.
9. B3anmonelicTBie MaTepHaIbHBIX Tel. HepimanpHas cucrema orcuera. |13akon HeroToHa.
Huepius.
10. Macca, cuna. Il 3axon HeroToHa. YpaBHeHue nBmkeHus. EAMHULIBI U3MEPEHNs MacChl U
cuibl. Ummynbe. EquHUIBI M13MEpEHNs UMITYJTIbCA.
11. 3akoH coxpaHEeHHs] UMITYJIbCA Ul 3aMKHYTON CHCTEMBI (IPUMEP YIPYroro U HEYNpyroro
B3auMozercTBus ten). 111 3akon HeroToHa.
12. Buasl cui. 'paButarmonnsie cuibl. 3akoHbl Kerepa. Otkpertus ['anumnest.
13. 3aKkOH BCEMHMpPHOro TArOTEHUs. ['paBUTAlMOHHAs MOCTOsIHHAass. Macca WHepTHas u
rpaBUTALMOHHAS.
14. TIposinenue cui TsaroteHus Ha 3emiie. CBOOOHOE MAJICHUE Tell, yCKOPEHHUE CBOOOTHOTO
MaJeHUs], €r0 3aBUCUMOCTD OT PACCTOSIHUSI 10 LIEHTpa 3eMIIH,, €€ IUIOTHOCTHU U reorpaduieckoi
LIUPOTHI; IPUIKUBBL, TIEpBasi U BTOpPasi KOCMUYECKUE CKOPOCTH.
15. Yupyrue cuiebl. [lehopmanus. Buasr nedopmariu. 3akon ['yka aiist ynpyroi nedopMaiuu.
JnarpaMma HanmpsiKEHUsI.
16. Cunbl Tpenus. Cyxoe, kUKo, BHyTpeHHEEe TpeHHe U TpeHue kaueHus. Koadduunent
TPEHUSI.
17. *IIpeobpazoBanus ['ammnes. Ilpunuun otHocutensHocTu ['ammiies. IlpeoOpasoBanue
KOOPJIMHAT. 3aKOH CII0)KEHUSI CKOPOCTEH.
18. MuBapuaHTHOCTh 3aKOHOB HbroTOHA npu mepexojie OT OAHON MHEPLUAIbHON CHUCTEMBI K
npyroi. UHBapuaHTHOCTb pACCTOSIHUSA.
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19. HeunepuuanbHble CHCTEMBI OTCUETa. 3eMJIsl Kak Bpamjaroiasicsa cucrema. [lepenocnas cuna
uHepuuu. LlenTpobexxHas cuiia HHEPLUH.
20.Cuna Kopuonuca. Yucnennoe 3nauenue cuiibl Kopuomnca u ee HampapieHue (IIpaBHIIO
«OypaBunkay). Cuna Kopuonuca u ee nposiieHue Ha 3emie.
21. Mexanudeckasi pabota. MOIIHOCTb.
22. Pabota cunsl TshxecT. PaGota cuit ynpyroctu. Pabota rpaBUTalimOHHBIX CHJI.
23. KuHernyeckas 1 NOTEHLIMAIbHAS SHEPTHsl. 3aKOH COXPAHEHHUS U IIPEBPALLCHMSI SHEPTUU B
MEXaHHUKe.
24. TloctymnarenbHOE, IIIOCKOE U BpalllaTeIbHOE JABMKEHUE TBEPIOTO Tejaa. MOMEHT CHITBI.
MOMEHT uHEpLUHUH. YTI0BOE YCKOPEHHUE.
25. BbIBOJI OCHOBHOT'O YpaBHEHUS IMHAMUKH BpAIATEIbHOIO JBUKEHUS TBEPAOIO Tela.
YcnoBue paBHOBECHS TeNa, UMEIOIIETO OCh BPAILICHUS.
26. PaGora npu BpariareJbHOM JBM)KEHUH TBEpIOro Tena. KuHeTnueckas SHEprusi TBEpAOro
TeJa MPH IIOCKOM JIBUKEHHH.
27. CBOMCTBA KUJIKOCTEH U Ta30B. CTallMOHAPHBIN MOTOK. MieaibHas Hec:)kumMaeMast
KUAKOCTh. JInHuu u TpyOku Toka. Jlapnenue. Equnauiibl naBneHus. Y paBHeHHE
Hepa3pbIBHOCTHU. [IpakTHueckoe ero npuMeHeHHE.
28. YpaBHeHnue bepHyiu, ero BbIBO U MPAKTUYECKOE UCITOJIBb30BAHHUE.
29. Bszkocth. Koadppunuent Bsazkoct. Cuia cOnpoTHUBIECHUS.
VYpaBuenue HoroTtoHa. HBIOTOHOBCKHE M HEHBIOTOHOBCKHE KUAKOCTU. MeTOAbI OnpeaeieHus
BSI3KOCTH  KMIKOCTH. JlamMuHapHoe u TypOyJeHTHOE€ Te4YeHHsl KHUAKOCTH. Yucio
Pelinonbca, nepexoa OT JaMUHAPHOTO TeUEHUS K TYpOYJICHTHOMY T€UCHHIO.
30 KunemaTtnka rapMOHUYECKUX KOJICOAHUIA.
31. JIluHaMuKa rapMOHHYECKUX KOJIEOaHUH.
32.BeiHyxAeHHbIe Konebanus. Peonanc.
33. *Teopema Dypoe. ['apMoHUYECKUI CIIEKTP CIOKHOTO KOJIEOaHUSI.
34.MexaHndeckre BOJTHBL. Y paBHEHHUE U rpaduk Oerymield BomHbL. [[0TOK YHEpTUU BOIHBI.
Bekrop YMoBa.
35.Akyctuka. Ou3nvecKkre XapaKTEPUCTUKH 3BYKOBOW BOJHBL. DHEPTHUS
3BYKOBOW BOJIHBI. VHTEHCHBHOCTh 3BYKa M 3BYKOBOE JaBJICHUE.
AKyCTUYECKMI UMIIEIAHC.
36. * 3akon Bebepa-Dexnepa. IlIkanbl HHTEHCUBHOCTH U TpoMKOCTH. KpuBble paBHOI
IPOMKOCTH .AyIMOMETPUS.(CAMOCTOATEIHHO)
37.*YnprpasByk.  CnocoObl  TOJNY4YeHHS  yJIbTPa3BYKOBBIX  BOJH.  OcoOeHHOCTH
pacmpocTpaHeHHs U CBOicTBa ynbTpa3Byka. KaBurtamus. JlelicTBue ynbpTpa3Byka Ha
BeniecTBo. Mcnone3oBanue ynpTpasByka B Mmeaunune. D¢ dext [Jormepa.
38.*KanusipHbIe SBJIICHUS], X 3HAUYCHUE B OMOJIOTHH W METUIIUHE.
Jasnenue xunkoctu noj chepuueckoit nosepxHocteio. Gopmyna Jlamnaca.
39.*[TynbcoBasi BOJIHA, 3aBUCUMOCTh CKOPOCTH PACIIPOCTPAHECHUS OT IMapaMeTPOB COCYIa.
40.*Omnucanne KpOBOTOKa. PacmpeneneHue MaBIeHUS W CKOPOCTH JBW)KCHUS KPOBH B
cocyaucToit cucteme. Ou3nuecKre OCHOBBI METOI0B U3MEPEHUS 1aBICHUS KPOBH.
41. OcHOBHBIE MOJOXKEHUSI MOJEKYJIsIpHO-KHHeTndeckon Teopun (MKT), ux omnbITHOE
noaTeepxkaeHne. Beiog ocHoBHOro ypasHenust MKT.
42. Mzompoueccel. M3otepmudeckuii mpouecc (hopMynupoBKa, MaTeMaTHUecKas 3aIlucCh,
rpapuueckoe npeacrasienue B ocsiax PV, VT, PT). U3obapusiii mporece (GpopmynupoBka,
MaTeMaTHYecKas 3amuch, rpaduueckoe npezacrasicaue B ocsax PV, VT, PT).
43.M3oxopublii  mporiecc  (hopMyITHMpPOBKA, MaTeMmMaTHYeckas 3aluch, rpaduyeckoe
npencrasienue B ocsax PV, VT, PT).Ypasuenue Menneneena-Kinaitnepona, cieicTBus U3 HEro
(3akoH ABorajpo, 3akoH [lanbToHA).
44, bapometrpudeckas ¢opmyia. Atmochepa 3emin. 3aBUCHMOCTh aTMOC(HEPHOTO JTaBIICHUS
OT PacCTOSIHUA /10 LIEHTpa 3eMJIH.
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45 .* JInnna cBoOOAHOTO Mpobera MoJieKyl. SIBineHus nepenoca: nuddysus,

TEIUIONPOBOAHOCTb, BI3KOCTb.

46. Baytpennss sueprus. Pabora. KonnuectBo Tennotsl. MI3MeHeHe BHYTPEHHEH SHEPTUU U

TEIUIOEMKOCTH UIEAJIBbHOIO ra3a B pa3IMUHbIX MIPOLECCax, ypaBHEHHE Maiiepa.

47. IlepBoe Hauano TEPMOAMHAMUKH U €r0 IPUMEHEHHE K Pa3IMYHBIM H30IPOLIECCaM.

48. Bropoe Hauano tepmoanHamuku. [{uki Kapuo. KI1J] nukima Kapho.

49.PeanbHble rasel. YpaBHeHue Ban-nep-Baanbca.

50. XKuakoctu. [ToBepxHOCTHOE HATSHKEHHE.

51. * JlaBnenue Jlamnaca. KanuispHble siBIeHUS.

52.JIBa posma »IEKTpUYECKUX 3apsA]oB. B3anMopelcTBUE 3JEKTPUUECKUX 3apsioB. 3aKOH

COXPaHEHUs 3JIEKTpUUECKOro 3apsaa. Touyeunslil 3apsaa. 3akoH Kynona. Eqununa nzmepenus

3JIEKTPUYECKOr0 3apsaa. DIEKTpUUeCcKask MOCTOSHHAS.

53. DneKTpuYecKuil AUMOIb. DIEKTPUYECKOE MOJIe AUIOIIA. JJUTOIbHBIN 37eKTpUUeCKUit
reHepaTop(TOKOBBIN TUTOIb). [ToTeHIIMaN MO TOKOBOTO JUIOJIA.

54.0OneKTporeHe3 3JIeKTPOKapAMOrpaMMbl B paMKaxX MOJENH JUIOJIBHOTO SKBHUBAJIEHTHOTO
AJIEKTPUUYECKOr0 TreHepaTopa. Bekrop-anexkrpokapauorpadus.

55.CuiioBast XapaKTepUCTUKA JIEKTPOCTATUUECKOTO MOJISI — HANPSHKEHHOCTh. HanpskeHHOCTh
MOJIsI TOYEYHOro 3apsaa. EauHuna m3MepeHHsl HaNpsyKeHHOCTH — AJIEKTPOCTATHYECKOIO
nojus. ['paduyeckoe nzoOpaxkeHne 3eKTpocTaTndeckoro nojs. IlpuHuun cynepno3unuu
IIOJICH.

56.Pabota TO mepeMemeHnIo 3apsja B AJICKTPOCTATHYSCKOM Toje. [loTeHIMaTbHOCTh

3JIEKTPOCTATUUYECKOrO 1o1s1. KoHCEepBaTUBHOCTH KYJIOHOBCKUX CHII.

S7.DHepreTuyecKas XapaKTepUCTUKa 3JEKTPOCTATHYECKOro Mmojsi — noreHuuan. [loreHnuan

I10JI1 TOUYEYHOTr0 3apsaa. EnuHuna naMepeHus noTeHIyana 3IeKTPOCTaTUYECKOTro MOJIs.

58. DKBUNOTEHIMAIbHBIE TOBEPXHOCTH. Pa3HocTh moTeHnuanoB. DU3NYECKUN CMBICHT

pasHocTn  noreHuuanoB. CBs3p  pa3HOCTM  NOTEHLMAJIOB C  HAIPSHKEHHOCTBIO

3JIeKTpOCTaTU4YecKoro mnousid. EauHuna m3MepeHusl HanpsKeHHOCTH 3JIEKTPOCTaTHYECKOIO

OJISl.

59. *TIpoBOAHMKH U AUINEKTPUKH. PaBHOBECHOE paciipeiesieHle 3apsiioB, €ro CBONCTBA.

60.IIpoBOTHUKY B DIIEKTPOCTATHUECKOM ToJie. [IpuHINTT STIEKTPOCTATHUECKON 3aIIHTHI.

61./lusnexTpuku (MOJAPHBIE M HEMOJSIPHBIE) B 3JeKTpocTatnueckoMm modje. [lonspuzanus

3JIEKTPOHHOTO CMEILEHUS. OpueHTannoHHas NOJIIpU3aL U JusnexTpuueckas

MIPOHUIIAEMOCTb CPEJIBL.

62. Dnekrpuueckas emkocTb. Konmencaropsl. [lmockuii KOHAEHCATOP, €ro yCTPOWCTBO,

(dopmya pacyera ero eMKOCTU. EMHMIIa U3MEpEHUs 3JIEKTPOEMKOCTH.

63.Konnencaropsl. [locmenoBarensHoe COSAMHEHUE KOHICHCATOPOB, €ro 3akoHbl. dDopmyna

o011eil eMKOCTH MpU MOCIEA0BaTEIbHOM COETUHEHNN KOHIEHCATOPOB..

64.*Pacuer SHEpruM 3JEKTPOCTATUYECKOTO TOJs, 3aKIIOYEHHOTO MEeXIy OOKJIaJKaMu

KOHJIEHCaTopa IpH ero paspsaiake. [I10THOCTb SHEPTrum 3JIEKTPOCTATUIECKOTO MOJIS.

65.ITocTostHHBIN  dNeKTpUYecknid TOK. HampaBieHue dIIEKTPHYECKOTO TOKa. Y CIIOBHS,

HeoOX0uMbIe JJIsi BOBHUKHOBEHUS TOKa B 1lenu. Cuiia v INIOTHOCTh ToKa. EnnHuiia usmepenus

CHUJIBI TOKA.

66.3akon Oma s y4yactka 1enu ((popMynHpoBKa, MaTeMaTHdecKas 3aluch, Trpaduyeckoe

MIpE/ICTaBJICHUE).

67.IloHsATHE «DIIEKTPUYECKOE COMPOTUBJICHUEY». ENMHMIIA H3MEpeHHs HIIEKTPUYECKOTO

conpotuBiieHus. Enununa usmepenus HanpspKeHus.

68.I1locnenoBaTenbHOE COEIMHEHNE MMPOBOIHUKOB, €T0 3aKOHBI. BrIBO (hopMyIIbl Amist pacyera

OOIIEro COMPOTHBIIEHUS II€TH, COCTOSIIEH M3 JIByX IOCIEIOBATEIbHO COETUHEHHBIX

CONIPOTHUBIICHHUI.

69.11apannensHoe coelMHEHUE MPOBOJHUKOB, €ro 3aKOHBL. BwiBoj dopmynbl s pacuera

OOIIEro CONPOTHMBIIEHUS LE€NH, COCTOALICH W3 JABYX MapajuieIbHO COEIUHEHHBIX

CONIPOTHUBJICHHUI.
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70.TenmoBoe neiictBue Toka. 3akoH J[xoynsa-Jlenna. Ero nmpakruyeckoe npuMeHeHHe.

71. Pabora u momHOocTh Toka. Ctoponnue cuibl. DJIC. Enununa usmepenus palOoThl U

MOIIHOCTH 3JIEKTPUYECKOTO TOKA.

72.3axon Oma 1151 3aMKHYTO#H 1enu, conepxamieii 9J{C. Tok KOpOTKOTro 3aMbIKaHUSI.

73.MarauTtHOe mosie Toka. BekTop mMarauTHOW mHAyknuu. Cwina Ammepa. [IpaBuio «ieBoi

PYKID

74.I'paduueckoe n300paxeHne MarHuTHHIX rosieil. [Tose mpsmoro u kpyrosoro Toka. [Ipasuiio

«OypaBumMKay.

75.B3aumMopelicTBre ABYX OECKOHEUHO JUTMHHBIX MapayljieIbHbIX MTPOBOJAHUKOB, MO KOTOPHIM

TeueT ToK. Equnuiia u3mepeHust cuiibl Toka — Amrep.

76.Cuna Jlopenna (MOIyJIb ¥ HAIIPaBIICHUE).

77.JIBr>keHre 3apsHKEHHBIX YacTHUIl B AJIEKTPUUYECKHUX TOJISAX

78./IBmKeHune 3apsHKeHHBIX YaCTUIl B MATHUTHBIX MOJIAX (BEKTOP CKOPOCTH MEPIEHAUKYIISIPEH

BEKTOPY MAarHUTHOW WH/TYKITHH )

79. *3emiis KaKk HOCTOSIHHBIM MarHuT. DJI€MEHThl 36MHOT'O MarHeTH3Ma.

80*MarnuTHbIC CBOICTBA BemlecTBa. [(ua-, mapa-, heppoMarHeTUKy.

81.2nexkTpomMarHuTHAA UHAYKIUSA. MarHuTHBIN TOTOK.

82. 3akoH snekTpomMarauTHOW nHAYKIuH. [IpaBmiio Jlenma.

83. SIBnenue camouHAyKIUU. UHAYKTUBHOCT. DHEPrUs MAarHUTHOT'O MOJIS.

84.*OTKpbITHII KONeOaTenbHbIH KOHTYP. [IpeBpaiieHue sHeprun B K0JIeOaTeIbHOM KOHTYPE.

85. [lepeMeHHBIH dTEKTpUIECKUi TOK. [ eHepaTop mepeMeHHOT0 TOKa.

86. 3akon Oma 115 1Ieny IepeMEHHOT0 TOKa. MeTo BEKTOPHBIX JIHarpamMM.

87.* Ilepenaua snexrposnepruu. Tpanchopmarop.

88. *O0bemHast TNIOTHOCTh PHEPTHUH IIEKTPOMAarHUTHOM BOJTHEL. Bekrop YMoa-Iloiituara.

89. Illkana 31eKTPOMArHUTHBIX BOJH. VICTOYHMKU M3Iy4E€HUS DJIEKTPOMArHUTHBIX BOJIH B

pa3NUYHBIX JuanazoHax. lIpuMepsl UCMONB30BAHUS AJIEKTPOMATHUTHBIX BOJIH Pa3IHMYHBIX

JMarna3oHoB B MeauUuHE. *@®uznyeckue OCHOBBI MeTonoB YBY, wuHaykToTepmuu,

MHUKPOBOJIHOBOM TEparuu.

90. DnekTpomMarHuTHbIE BOJIHBL. CKOPOCTh UX PACIIPOCTPAHEHUSI.

91.* MsnyueHue 1 mpreM 3JIEKTPOMAarHUTHBIX BOJH. [[pUHINI pagnocBs3y.

92. *Muxkpockor. [Tonyuenue nzo0paxkenus: B Mukpockorne. dopmyina ist yBearnueHusl.

93. Paspemaromas crocoOHOCTh MHUKPOCKONA M TIoyie3HOoe yBenuueHue. CreruanbHble

MPUEMBI MUKPOCKOIINH.

94. Peppaxkromerpusi. [IpenenbHbIi yroa IpeTOMIICHHUS U YTOJI ITOJTHOTO BHYTPEHHETO
OTPaXKEHMS, UCIOIb30BAHUE SIBIICHUIM IPENEeJbHOrO IPEeNOMJICHHUS U TOJHOTO
BHYTpEHHET0 oTpaxeHus. [Ipumenenue pedpakromerpoB. BoiokoHHas onTuka U ee
HCIIOJIb30BaHNUE B MEIUIIMHCKUX TIPUOOpax. DHIOCKOM C BOJIOKOHHON OTITHKOM.

95.* [lucniepcus cBeta. HopmanbHas u anomanbHas gucnepeus. [IpuMenenue qucnepcun ceera

B CIICKTPAIBHBIX IPUOOpax.

96.*TTormomenne cBera. 3akoH byrepa. 3akon bByrepa-JlamGepra-bepa. MomnsipHbIii

KO3(G(ULKUEHT TMOTJIOMIeHUs, ONTHYeCKas IUIOTHOCTh. Komopumerpus, npuMeHEHHE B

MEAULIHMHE.

97.*Paccesinue ceta. SIBienne Turnans. MoiekyaspHOe paccessHue. 3akoH Perrest.

98.1ntepdepenuns cBera. KorepeHTHbIe BOJIHBI, CIIOCOObI MX nonydeHus.JIazeprl. YcnoBus

BO3HUKHOBEHHUSI MHTEPPEPEHIIMOHHBIX MAKCUMyMOB W MUHHMYMOB. WHTepdepomeTpbl, HX

IIPUMEHEHUE Ul aHAJIM3a BEIleCTBa.

99.. ludppakuus ceera. YcmoBue HaOmoaeHus audpakuuu. [Ipuaiun [roirenca-dpenerns.

JudpakiuonHas pemerka, (opMmyna TJIaBHBIX MaKCUMyMOB JU(GPAKIMOHHOW PEIIETKH.

JnpakIMOHHBIN CHEKTp, €ro mpuMeHeHue. Paspemiaromas CrnocoOHOCTh PELIETKH.

100.TTonspu3zanus ceeta. EcTecTBeHHBIN U MONISPU30BaHHBIN CBET. CITOCOOBI MOTyYeHUS

MOJISIPU30BaHHOrO cBeTa. Ilomsipu3anus npu OTpaKeHUH M NMPETOMIIEHUH CBETa Ha TIpaHUIle
IBYX AMAJIEKTPUKOB. 3aKoH bprocrepa.
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101. *IBoitHOoe mydenpenomnenue. [Ipu3ma Hukons u monsiponasl. JJuxponsm. [lomsipuzatop
Y aHaJIM3aTop. 3aKoH Maioca.
102.0nTuyeckast akTUBHOCTh BEIIECTB. Y AeTbHOE Bpalenue. Jlucmnepcus onTudeckon
aKTUBHOCTH. [lonsspuMeTprl U MX NPUMEHEHHE U1 UCCIIEOBAHMSI BEILIECTBA.
[Nonspumerpus (caxapomeTpus) U criekrponoiasipumerpus. *IlonsgpuzannoHHBI MUKPOCKOIT.
103.TennoBoe u3IydeHHE Tell. XapaKTEPUCTHUKU TEIUIOBOTO H3IyUEHHUS: JHEpPreThyeckas
CBETUMOCTb,CIIEKTPAJIbHAS IIOTHOCTh JHEPreTUYECKON CBETUMOCTH, MOHOXPOMAaTHYECKHUI
kod(punment nornomenns. Ad6comoTHo yepHoe Teno. Cepoe Teno. 3akoH Kupxroda.
104..CnexTp u3iIydeHus: abCOJIOTHO YepHOTO Teja. 3akoH cMmenieHuss Buna. 3akon Credana-
bonbumana. I'mnmore3a Ilmanka. @opmyna Ilnanka g CHEKTpalnbHOM IIJIOTHOCTH
SHEPreTU4eCKON CBETUMOCTH aOCOJIFOTHO YyepHOro Teina. [IpuMeHeHne TerioBoro u3iny4eHus
B MEJIUIIUHE.
105. PentrenoBckoe u3nyuenue. OcHOBHbIE cBoiicTBa. [IpocTeiiiias peHTreHoBCKas TpyOKa.
106.*TopMO3HOE PEHTI€HOBCKOE H3IyuYeHHE, €ro CrekTp. JKecTKOoCTh W MOIIHOCTH
PEHTT€HOBCKOTO M3Iy4yeHHs. DaKkToOpbl, BIUSIONINE HA dKECTKOCTh M MOITHOCTh U3TyUYEHUSI.
107.*XapakTepucTHUECKOE PEHTI€HOBCKOE U3Iy4E€HUE, XapaKTePUCTHUECKUE CIIEKTPBI.
108.*TIpumeHeHHE PEHTICHOBCKOTO HW3Iy4eHUs B MeaunuHe. JIMHEHHBIA W MacCOBBIM
kod(pdurmenTs ocnabneHus u3nydeHus. OCHOBBI PEeHTI€HOIMArHOCTUKH.
109.Ctpoenue aroma 1 aTOMHOTO /pa.
110. OcHoBHBIE TpeCTaBICHUSI KBaHTOBOM (pr3uku. Mojens atoma Pezepdopra.
111. Tlocrymater bopa. T'umore3a npe bpoiina. KopryckymsipHO-BOTHOBOW Ayaiu3M.
CooTHoIIeHHE HEOTIPEACTICHHOCTEH.
112.PagnoaktuBHOCTh. OCHOBHOHM 3aKOH PaJMOAKTUBHOTO pacmaga. AKTUBHOCTh. Anb(a-
pacnag atoMHBIX siaep. bera-pacman simep. Crektpbl anbda- u Oeta- msnydeHuit. ['amma-
U3ITy4YeHUE siziep.
113.2neprus, BeigensemMas (IoryomnaemMas) Ipu sAEPHBIX PEaKIUiX. DHEPrus CBsI3U.
®opmyna DUHIITEHHA.
114.*B3aumMoeiicTBUE MOHU3UPYIOUIETO U3TyYeHHUs C BellecTBOM. MoHM3alnOHHbIE TOTEPH.
115. [IpoHukaromast CrrocoOHOCTb.
116 *JleTeKTOphl HOHU3UPYIOIINX H3TyICHHN. J[03uMeTprIecKre pUOOpHI.
117.*]lo3umeTpus HOHU3UPYIOLIEro u3nyyeHus. [lornomnienHas 1 3KCMO3UIMOHHAs 103bl,
€IMHULBI U3MepeHHs. MomHocTh 103bl. CBA3b MOIIHOCTH JI03bl M AKTHMBHOCTH
OKBUBaJIEHTHAA J103a.
*  CM. JaHa Ha CAaMOCTOATEILHYIO PadoTy.

OunennBaHue OTBETA CTyJ€HTa Ha IK3aME€HE

Xapakmepucmuka omeema oannvl

JlaH mOJIHBINA, pa3BEpHYTHIM OTBET HA IOCTABJIEHHBIM BOIpPOC,
MOKa3aHa COBOKYMHOCTh OCO3HAHHBIX 3HaHWK 00 oOBeKTe,
MPOSIBJISAIONIASACS B CBOOOTHOM OINEPUPOBAHUM MOHATUSMU, YMEHHH
BBIJCJIUTh CYIIECTBEHHBbIE U HECYILIECTBEHHbIE €ro MPHU3HAKH,
MIPUYMHHO-CIIEACTBEHHBIE  CBS3U. 3Hanue 00 00BeKTe
JNEMOHCTPUPYETCs Ha (POHE MTOHUMAHMS €ro B CHCTEME IaHHOW HAYKH
Y MEeXAMCHIUILTHHAPHBIX cBsized. OTBET popMynHpyeTcs B TEPMUHAX
HayKd, W3JI0KEH TPaAMOTHBIM SI3BIKOM, JIOTUYEH, JOKa3aTescH,
JEMOHCTPUPYET aBTOPCKYIO MO3UIIHIO CTYCHTA.

26-30




JlaH TIONHBINA, pa3BEpHYTHIM OTBET Ha IIOCTABJIICHHBIM BOIPOC,
MOKa3aHa COBOKYMHOCTh OCO3HAaHHBIX 3HaHUM 00 oObBekTe,
JIOKA3aTEIIbHO DPACKPBITHI OCHOBHBIEC IIOJIOXKEHUS TEMBI; B OTBETE
IIPOCIIEKUBACTCSA YyeTKas CTPYKTYpa, JIOTAYECKast
[OCJIEI0BATEIbHOCTb, OTpaXkarollasi CYIIHOCTbh PacKpbIBAEMBbIX
MOHATHH, TeopuH, sBIeHU. 3HaHHEe 00 00BEKTE AEMOHCTPUPYETCS
Ha (OHE TOHUMAHMA €ro B CHUCTEME [AaHHOM HayKd H
MEXIUCIUIUIMHAPHBIX CBs3el. OTBET W3J0KEH JUTEepaTypHbIM
S3BIKOM B TEPMHMHAX HayKH. MOTYT ObITh JOMYIIEHbI HEJIO0YETHI B
OIIPEJICIICHUH IIOHATUM, UCIIPABICHHBIE CTYJACHTOM CAMOCTOSTEIIBHO
B IIPOLIECCE OTBETA.

21-25

JlaH T1ONHBINA, pPa3BEpHYTBHIM OTBET Ha IIOCTABJICHHBIM BOIPOC,
II0KAa3aHO YMEHHE BBIICIUTH CYIIECTBEHHBIE M HECYIECTBECHHBIC
NIPU3HAKKA, IPUYMHHO-CICACTBEHHbIE  CBs3u. OTBET  4YETKO
CTPYKTYpUPOBaH, JOTMYEH, U3JI0KEH B TEPMHHAX Hayku. OJHAKO
JONYIIEHbl ~ HE3HAUMTEIbHblE  OMMOKM  WJIM  HEJOYETHI,
HCIIPABIICHHBIE CTYACHTOM C IIOMOIUBIO «HABOISIIMX» BOIPOCOB
[IPENOAaBaTEIIs.

16-20

JlaH TmOJHBIM, HO HEAOCTATOYHO TOCJIEAOBATCILHBIM OTBET Ha
MOCTaBJICHHBIA BOMPOC, HO MPHU 3TOM MOKAa3aHO YMEHHUE BBIICTUTH
CYILIECTBEHHbIE UM HECYLIECTBEHHbIE TMPU3HAKU U MPUUYUHHO-
CJIe/ICTBEHHBIC CBA3U. OTBET JJOTUYEH U U3JI0KEH B TEPMUHAX HAYKH.
MoryTt ObITh AomymieHbl 1—2 OmMUOKH B OMpPEACICHHH OCHOBHBIX
TOHSITHH, KOTOpbIE CTYJIEHT 3aTpyAHseTCs UCIIPaBUTH
CaMOCTOSITCILHO.

11-15

JlaH HeAOCTaTOYHO MOJIHBIA U HEAOCTATOYHO PA3BEPHYTHIH OTBET.
Jloruka ¥ IOCIENOBATEIBLHOCTh W3JI0KEHHUS HMMEIOT HapyLICHUS.
JlonymieHbl OMMOKM B PAcKpbITUM MOHATHH, YNOTpeOiieHun
TepMUHOB. CTyIEHT He CHOCOOEH CaMOCTOSITENbHO BBIJEIUTh
CYLIECTBCHHBIE M HECYLIECTBEHHBIC IPU3HAKM U I[PUYUHHO-
ciencTBeHHble  CBs3U.  CTyZIEeHT MOXKET  KOHKpPETHU3MpOBATh
0000IlleHHbIE 3HAHMA, JO0Ka3aB Ha IpUMepax HX OCHOBHBIE
IOJIOKEHUs TOJIBKO C IIOMOLIBIO Ipemnojasarend. Pedesoe
oopmieHne Tpedyer NonpaBoK, KOPPEKIHH.

6-10

JlaH HEnoJIHBIM OTBET, JIOTUKA M IMOCIEJ0BATEIbHOCTD U3JI0XKCHUS
UMEIOT CYUIeCTBEHHBbIE HapylieHus. JlomyiieHsl rpyOble OmMOKH
IIpU ONPEIECIECHUN CYIIHOCTH PACKPBIBAEMBIX IOHSITUH, TEOPHUH,
SIBJICHUH, BCJIEJCTBUE HEIIOHUMAHUS CTyJACHTOM HX CYILECTBEHHBIX
U HECYILIECTBEHHBIX NPU3HAKOB U CBs3€il. B oTBETE OTCYTCTBYIOT
BBIBOJIbI. YMEHUE PACKPBITh KOHKPETHBIE MPOSIBICHUSI 0000IIEHHBIX
3HAaHUW HE Moka3aHo. PedyeBoe odopmiieHHe TpeOyeT MOMpPaBOK,
KOPPEKLIUH.

3-5

JlaH HemoJHBIA OTBET, MPEICTABIAIOMUNA COO0H pa3po3HEHHbIE
3HaHUS 10 TEeME BOIpPOCa C CYIIECTBEHHBIMM OLIMOKaMu B
omnpeneneHusx. [IpucyTcTByOT (QparMeHTapHOCTb, HETOTHYHOCTH
n3noxxkeHus. CTyIeHT He OCO3HAET CBSI3b IaHHOTO MOHATHUS, TEOPHH,
SBJICHUS] C JAPYTUMH OOBEKTaMH JTUCHMIIIMHBL. OTCyTCTBYIOT
BBIBOJIbI, KOHKpPCTU3AllUd MW JOKA3aTCIIbHOCTH W3JIOKCHU. Peun
HETpaMOTHasl. I[OHOJ'[HI/IT CJIbHBIC n YTOYHAIOIIUC BOITPOCEHI
IIpenojaBaresi He NPUBOJAT K KOPPEKLUMH OTBETA CTYJIEHTa HE
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TOJIBKO Ha IIOCTABJICHHBIM BOIPOC, HO M HA JAPYTHE BOIPOCHI

MUCUUILINHEL.

He ITOJIYUCHBI OTBETEI 11O 0a30BEIM BOIIpocaM TV CHHUITJINHEIL.

IMoka3aTesin 1 KPUTEPHUHN OLIEHUBAHUS KOMIIETEHIIMH HA Pa3IHYHBIX

Tanax ux GopMUpPOBaAHMS, ONTUCAHNE IKAJ OIleHMBAHUSA

YpoBeHb ch)OPMHUPOBAHHOCTH KOMIIETEHIIHIA

«MuHHMA «MUHHUMAJBLH «Cpennmii «BbIcoKnit
JIbHBIN ypoBeHb | biif ypoBeHb»(50-70 | ypoBenb»(71-85 ypoBeHb»(86-
He JOCTUTHYT» 0aJ1J10B) 0aJ1J10B) 100 6as10B)

(menee 50 Komnerenmuu Komnerenmuu Komnerenunu
62J1J10B) c(OpMHPOBAHBI. c(OopMHPOBAHBI. c(OpMHPOBAHEI.
Komnerenuuu He
CcOPMHPOBAHBL. CdhopmupoBanbl 65130BLI€ 3HaHus OOIIUPHBIE, 3HaHus TBEPABIE,
CTPYKTYpbI 3HAHHIA. CUCTEMHEIE. apryMEHTHPOBaH
3HaHus Ymenus pparMeHTapHbl | YMEHUS HOCST } HBIE,
OTCYTCTBYIOT, U HOCAT } PEenpOAyKTUBHBIN BCECTOPOHHHE.
yYMEHHS 1 HaBbIKH He | PETIPOAYKTHBHBIH xapakrep, YMeHus yCrenrHo
COPMHDOBAHBL. xXapakrep. MIPUMEHSFOTCS K MIPUMECHSIFOTCS K
JemoHncTpupyercs PELICHUIO TUTTOBBIX PEIIeHHUI0 KaK
HU3KHUI YPOBEHb 3a/laHui. TUIIOBBIX, TaK U
CaMOCTOSITEIIbHOCTH JlemoHCcTpHpyeTCs HECTaHIaPTHBIX
MPAKTUYECKOTO HaBbIKa. | JOCTAaTOYHBINA YPOBEHb | TBOPUYECKUX
CaMOCTOSITENIbHOCTH 3aaHMi.
YCTOMYUBOTO JlemoHCTpHpYyETC
IIPAKTHYECKOTO sl BHICOKHI
HaBBIKA. YpOBEHb
CaMOCTOSTEIHLHOC
TH, BBICOKAs
a/IarITUBHOCTD
MIPAKTHIECKOTO
HaBbIKa
Onucanue KPUTEPUEB OICHUBAHUA
OO0yuaromuiicst OO0yuarommiics OOyuaromuiicst OO0yuaromuiics
JEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPHUPYET: JIEMOHCTPHUPYET:
- - 3HAHHUS - 3HaHHE U -
CYILIECTBEHHbBIE TEOPETUUECKOTO MOHMMAaHHUE OCHOBHBIX | INIyOOKHE,
npoOenbl B 3HAHUSAX | MaTepuana; BOIIPOCOB BCECTOPOHHHE U
y4e0HOTO - HETIOJTHBIC KOHTPOJIUPYEMOTO apryMEHTHPOBaH
MaTepuana; OTBETHI HA OCHOBHBIE 0o0BeMa MPOrPaMMHOTO | HbIC 3HAHHUS
- BOIIPOCHI, OLTUOKH B MaTepuana; MPOrPaMMHOTO
JIOTTYCKAIOTCs OTBETE, HEJIOCTATOYHOE - TBEp/IbIC MaTepuana;
NPUHIUITHATIBHBIE MOHUMAaHUE CYITHOCTU 3HAHUS - IOJIHOE
OIIMOKYU TIPU OTBETE | U3JaraeMbIX BOIPOCOB; TEOPETUIECKOTO MOHUMAaHHe
HA OCHOBHBIC - HEYBEPCHHBIE U | MaTepuaa. CYILTHOCTH U
BOIIPOCHI OHJIETa, HETOYHBIC OTBETHI HA B3aMMOCBSI3H
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OTCYTCTBYET 3HAHUE | JOMOJHHUTEIbHBIE -CIIOCOOHOCTD paccMaTpuBaeMbI
Y IOHUMaHHE BOITPOCHI; yCTaHaBJIUBATh U X TIPOIECCOB U
OCHOBHBIX TTOHSTHI - HEOCTaTOYHOE | OOBSICHSITH CBS3b SIBJICHUM, TOYHOE
U KaTeTrOpHii; BIIQJICHUE JINTEPATYPOH, | MIPAKTHKHU U TCOPUH, 3HAHUE OCHOBHBIX
- PEKOMEHJOBAHHOM BBISIBJIATH MMOHATUH B
HETIOHUMaHHE IPOrpPaMMOit IPOTUBOPEYHS, pamKax
CYITHOCTH JUCLUILINHEL POOJIEMBI U 00CyKIaeMBbIX
JIOTTOTHUTEIBHBIX - yMeHHE 0e3 TEHJICHIINH Pa3BUTHS; 3a/1aHUI;
BOIIPOCOB B paMKax | IpyObIX OMIMOOK pemiaTh - MPaBHJIbHBIC U -
3aJaHuil OMiIera; MPAKTHUYECKUE 3a/laHus, | KOHKPETHBIE, 0e3 CIIOCOOHOCTh
- OTCYTCTBHE | KOTOpPBIE CIIeyeT rpyOBIX OMIHOOK, YCTaHABIIMBAThH U
YMEHHS BBIIIOJIHATD | BBHITIOJHUTD. OTBETHI Ha OOBSICHATH CBI3b
MIPAKTHYECKUE IIOCTaBJICHHBIC MIPAKTUKU U
3a1aHu, BOTIPOCHI; TEOPHH;
MIPEAyCMOTPCHHBIC - YMEHHUE -
IPOrPaMMOi peliaTh IpakTHYeCKue | JIOTUYECKU
JUCLUILINHEL 3aJlaHusl, KOTOPBIE IIOCJIEIOBATEIIbH
- OTCYTCTBHUE CJIeTyeT BBITIOJHUTD; BlE,
TOTOBHOCTH - BIaJICHUE COJIepKaTeNbHEIE,
(crocobGHOCTH) K OCHOBHOM KOHKpPETHBIE U
JIUCKYCCUU U JUTEPATYPOH, HCUYEPITHIBAIOIINE
HU3KYIO CTENEHb PEKOMEHIOBaHHON OTBETHI HA BCE
KOHTAKTHOCTH. IPOrPaMMOi 3aJaHus OUjIeTa,
JTUACIUTIINHEL, a TaKKe
- HAJIM4YHUE JIOTIOJTHUTEIIbHBIC
COOCTBEHHOM BOTIPOCHI
000CHOBAHHOM 9K3aMEHaATOpa;
MO3UIIMH IO - YMEHHE
00CyX/1aeMbIM pemarb
BOITPOCAM. MIPAKTHICCKUC
Bo3MoKHEI 3aJaHM;
HE3HAYUTEIIbHbBIC -
OTOBOPKH U cBOOOIHOE
HETOYHOCTH B HCIIO/IL30BaHUE B
PacKpBITUU OTACIBHBIX | OTBETaX Ha
IIOJIOXKEHUI BOIIPOCOB | BOIPOCHI
Owiiera, MPUCYTCTBYET | MaTepUajoB
HEYBEPEHHOCTH B PEKOMEHIOBaHHO
OTBETax Ha M OCHOBHOM U
IOIIOJTHUTEIbHON
JIUTEPATYPBI.
Onenka Onenka Onenka Onenka
«HEYyI0BJIe | «yA0BJIETBOPHUTEJIbH | «<XOPOLIO / «OTJIHYHO» /
TBOPHUTCJIBbHO» 0» / «3aYTEHO» «3aAYTCHO» <«GBaAYTCHO»
/He3a4TeHOo

9.YuedoHO-MeTOoAHYEeCKOE U HH(pOPMAIHOHHOE 00ecTieyeHne THCIIUTNIHHbI



a) HOpMATHBHbBIE JJIOKYMEHTHI :

0) OCHOBHAHA JUTEPATYPA:
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I) coBpeMeHHble MpodeccuoHaibHble 0a3bl IAHHbIX, THPOPMALIMOHHbIE

CIIPAaBOYHbIE CHCTEMBI, 3JIEKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI

Konnuec
TBO
Jlorosop Ha TOYEK
H paBo Cpok | mocryma/
auMCHOBAHHC, CBCAICHHA UO WCIIOJIb30BAaH | JEUCTBUs [TOIB30BaTe  [IpuMeuyanus
paBooOIIazaTeNe u aapec caira .
us JIOTOBOpA |  J1eii n
9BC KapaKTepHc
THKa
JOCTYyTIa
IBC "YuuBepcurer. 0ubJan0TEKA He 3aKJII0YEHUE
onLine" Ne 278- 01'01_'2023 orpamy | AOTOBOpa Ha
000 «/Iupexkr-Memauna» (RU) 12/2022 31.12.2023 P PaBo JOCTYTIA C
http://www. biblioclub.ru e cHO 01.01.24
01.03.2023
«Oﬁpa30BaTeJ'IbHilﬂ miargopma _ RAKITIOUYCHHE
IOPAUT» Ne 01/03-  130.06.2023 6050 JIOTOBOpA Ha
000 «JaeKTpoHHOE U31ATETHCTBO 2023 01.09.2023 MPaBO JIOCTYTIA C
IOPAHUT» http://www.urait.ru/ - 01.01.24
31.12.2023
IBC «KoHCyAbTAHT CTYIEHTa)
«Menununa. 3npaBooxpanenne BO» 27.02.2023| 2Y0 2% 3aKIIOMCHHC
Ne 832KC/02- (=7~ KapT JI0OTOBOpa Ha
IT xomnanunsa OO0 2023 —
«KOHCYJIbTAHT CTYJIEHTA» 26.02.2024| "O1P39Ba | TPABo AOCTYLIA €
] Temnei 27.02.24
www.studentlibrary.ru
NudpopmMannoHHO-aHAIUTHYECKAA
cucrema SCIENCE INDEX . 11.04.2023 3aKJIFOYEHUE
000 HAYYUHAS DJIEKTPOHHA S1 Sio- o 110 500 JIOTOBOpPA HA
BUBJIMOTEKA (RU) 5051/2023 12.04.2024 IpaBo JOCTYTa C
WWW-: 13.04.24
https://elibrary.ru
YHuBepcaibHble 0a3bl JTaHHBIX
01.01.2023|  He SAITIOHCHIE
«ABHUC» JIOTOBOpA Ha
Ne 33-nn — OrpaHuy
000 «MBHUC» (RU) 31.12.2023 eHo MpaBo JOCTyMa ¢
htpps:/eivis.ru/ o 01.01.24
«HauuoHaabHAast 3JJeKTPOHHAS Ne 05.07.2018| 10 TOUeK 5
OndIMoTEKA» 101/HBb/451 — HogTﬁ;Ha ¢ HP:HOHraI;HeH
o |P- Ha IATh JIET
®I'BY «PI'b» http.//HIBb. P. 3 05.07.2023 anpecy

9.1. IlepeyeHb OCHOBHOI JINTEPATYPHI:



http://www/
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Ne HaumenoBanwue coriiacHo 6ubnmorpadudeckum KosingecTBo 9K3eMILISIPOB
TpeOOBaHUSIM Ha xadenpe B 6ubnuoteke
1 | Tpopumona T.U. Kypc ¢puzuku M.: Beicias mkona
1 15
2012
2 | Pemusos A.H .Memunmackas 1 OMojiornueckas
1 15
¢dusuka, 2012r.
3 | AutonoB B.®., Uepnbimr A.M., Koznosa E.K.,
Kopxyes A.B. ®usuka u Ouodpusuka. YueOHUK A5 10
BY30B.- M.I"v0Tap-Menua, 2008.
4. | AaronoB B.®., Yepnsir A.M., Koznosa E.K.,
Kopxyes A.B. ®usuka u 6uodusuka. Ipaktukym. 12
VYyebHoe mocobue it By3oB.- M.I'soTap-Menua,
2008.
5. | Omenvuenko B.IL., KypbatoBa 3.B. Maremaruka:
yueOHoe mocooue. PoctoB u/lony. ®enuke. 2007 15
6 | AutonoB B.®., Uepnbir A.M., ITaceunuk B.U. u np. 5
[Tpaktukym o 6uodusuke.-M.Brazgoc, 2010
7 | JIa6. mpaktukym no ¢usuke 3emO0aToB, MKBIpTHIUEBA 20
8 | Tuxommupon FO.U. JTabopaTtopHbie pabOTHI 110 Kypcy 3
(U3HUKHN ¢ KOMIIBIOTEPHBIMU Moiessimu, 2004,
9 | BupryanbHbli 1a0. IPaKTHKYM «OTKpbITas Gu3nKay 1

9.2. IlepeyeHb TOMOJHUTEIHHON JTUTEPATYPHI:

Ne HaumenoBanwue coryiacHo 6ubnuorpadudeckum KosingyecTBo 9K3eMIUISIpOB
TpeOOBaHUSIM Ha xadenpe | B 6ubanoreke
1. | CaBenbeB U.B. kypc obmieit puzuku.-M.ACT, 2006. 8 12
2. | CuByxun JI. O0mmii kypc ¢pusuku.- M. dusmariur,
10 10
2006.
3. | Autonos B.®., Kopxxyes A.B. ®uzuka u
onodusuka. Kparkuit kypc. YueGHoe mocodue st 4 10
BYy30B.- M.I'hotap-Menua, 2007.
4.. | Aaronos B.®., Kopxyes A.B. ®uzuka u
onopmsuka. Kypc nexnuii. YaeOHOe mocodue yis 3 10
BYy30B.- M.I"hotap-Menua, 2004.

9.3. IlepevyeHb MeTOANYECKUX PEKOMEHAANNIA 1JIs1 Ay AUTOPHOI M CAMOCTOSATEILHONH padoThI
CTYJE€HTOB:

Ne

HauMmenoBanue coriacHo

KosnuecTBo 3K3eMIISIpOB

o6ubnorpaduueckuM TpeOOBaHHSIM

Ha xadenpe

B Oubnuoreke

2.

HHCTpyKInU K 1a00paTOPHBIM 30

pabotam

15-

9.4 llporpammHoe obecnieyenue u MHTEpHET-pecypcbl
1. KomneroTepHblii Ki1ace

2. loctym k cetu UHTEepHET (BO BpEMsI CAaMOCTOSITEILHON PabOThI)
3. DnekTponHas 6a3a nanHbex oudmorexku COI'Y

4. http://www.newlibrary.ru — HoBasi 3JeKTpOHHas OUOIHOTEK

5. http://www.edu.ru — peaepanbHbIii TOPTAT POCCUICKOT0 00pa30BaHuUs

6. http://www.mathnet.ru — obuiepoccuiickuii MaTeMaTUYEeCKUil OPTAT



http://www.newlibrary.ru/
http://www.edu.ru/
http://www.mathnet.ru/

7.http://www.nehudlit.ru — snexTpornas 6ubIMoTeKa yUeOHBIX MaTePHAIOB

8.fizportal.ru- ¢pusuueckuii HHGOPMAIIMOHHBIN TTOPTAI
9.http://www.decoder.ru — nexoaep eAMHUALL H3MEPEHHSL.

Peectp nporpammuoro odecnneuenust COI'Y 2022
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Ne HaumeHoBaHue Ne norosopa(iiuueH3us) Crtpana
n/n TMPON3BOANTEIb
1 Windows 10 Enterprise Ne 4100072800 Microsoft CLIA
' Products (MPSA) ot 04.2016r
2 Windows 10 Pro for Ne 4100072800 Microsoft CIIA
"| Workstations Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft CHLIA
' Products (MPSA) ot 04.2016r
- Windows 7 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft CHIA
Products (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft CLIA
Products (MPSA) ot 04.2016r
19 Cucrema TecTUpOBAHUSA Ne468 ot 03.12.2013 UII Poccus
Sunrav WEB Class Cynrarynus P.T.(6eccpouno)
[Tporpammuoe o6ecnieuenue | Ne CJI/108 ot 29.08.2017 Poccus
1C: IIpeanpusitue. (MakcumyM-copT) GeccpouHo
13 Byxranrepckuii Yder.
TumnoBas koHpurypamus 8
ceTeBasi Bepcus
Cucrema KOMITBIOTEPHOM JIunensus FSF/Debian
14 Bepctkn MikTex (CBoboHOE TTPOrpaMMHOE
obecneuenue) (6eccpoyHo)
15 Kasperksy Endpoint J10 22.01.2024 Poccus
Security
[Tporpammuoe obecrieuerne | CBOOOIHOE MPOrPaMMHOE CIIA
16 2V PE/IAKTHPOBARHS obecreuenue(beccpouHo)
XuUMHUUeCKux opmyr Isis
Draw
Cucrema noucka TekctoBbIx | Ne 6262 ot 09.01.2023 Poccus
17| 3aumcTBOBaHU (me#ictBuTenen no 31.12.2023r) ¢
«Antunnaruat.BY3» OAO «Awntu-Ilnaruary



http://www.nehudlit.ru/
http://yandex.ru/clck/jsredir?bu=9sw73k&from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=4665.Tp8F3LJHYhCK8xP118PU4XHD048tm1pX3bfTHvRoxwMheXiTtL0BzyUMutSCd-tfRGQ4xG5tLqX-3RXn2pLScD8bZxTywhiil5YS5iB7Defiga3ar_mEcxzkDlSWiEea.d981b8651cd4416ff37e63acee96dd8f9e929d40&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdDFcW7MDt6c_mWTHqKmeiO_h-u8vAs6kNa6iWBqN_FKQzWIVna9wb8OEdV9MUb70g&&cst=AiuY0DBWFJ4EhnbxqmjDhX74a2wwDRTGOOu8sDDyISzyccvu7_Q1uJjhrYtdmlK_OdW7AE2i6qq2Pv72E17_Enc9m2ODYCaivKDL_v2UdTK_sXk1OLsg2s-0wrQ1vZo8g7dZYiEX_No3V-2gGG65mg1T5jIOAtFUJ8-8fXgJejas8oV_XxsNohkmZJ4hmdRe-Ra8dPUaKZfklDzqZB9IHvE-d6TiX_TaxvSFqsthrZi9pkhx23KM5XuhjYfK5roX4HDSZmxCmU4N_VFVi_Gvfy3t1hN7GmSKjg67E2IOQ-s5Q2zqLS4rzVYArxk70sFqafgoapiZEnopHjTCEx_SN7CoM0KPMACBfN6z5sENx6Rb4GA6VWWVCZ1XY8B_WySsWiHPXsJEniXFIFPAS7ggX8mlYxj5k86NZWOq0q3b12nGvSMHZ0JIMUb0o8u4TxZieB4mS3ulyEh8RnK_1nPBL_SS5nxqZ78qBZ62RH9jYcPBdhDskP-p5sPsZwWs3uI-hiUAADhZMdoibBnYAWzCmh-0ee-5TDUOjuQdUCLtOgddKgF3rskP-N6G0iKMP7Xh0tclZSywZAtWJcmUKd0IfKhFcHGS6PpojdWfxgEQRgY6Wr-Dj5IObaUFup6WyHHjx4Hb-VP_7twXhtoIY8ZjIzs_hNGnJjah1yap2UuhJpk8V00sq7cxU4jGVxhYHGUomRuSQKvGB4p2-9XJxnbVBlGuZGXRCLZrhgCrh985TLXYMXXB7x8kiUYnPo92ttydU9QTtMyxiOcV9MHwg0peRewt--jonSuUuSCQbuw26vbZsr5GcaY77ggwXTZE1606qxVUayNyapyTqv3_XcLmMDSxKp9XJO05Gv7yKAI7XcC1qcmBzNaWDNu1ntdppxVpx04uGaJPV3p_fWYjCSz3CaMPELDT-x-2J6WL-3x-7Wt6Emb1qfDlvkKyxuEyQUFk0cR1cQyw30E,&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcE42ZGNKMjg1akdwVFRfclRBb1NLR2U4a0VlaHJhdlRFZnVWU28xalZSajhJUFlReVhBWHNRODBPU0F2Sm0yS3Nua3NCcVZ4ZGF4&sign=e6e375b5002acfb7e5baba9a29f9760b&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpMe1aChkLdLb71043NAJeCVuRNsXu41kqylMD450EMnKzequOORoJ7gQGhqRiBic4YXYcYx4FMO97NM_ej6bf1Lt23w7EjSDjsPxxP5KQ8Qhfk2lX1gs237L0rc89FjDnoaxsOYvbOmeEM-_wH06b2VpVObhhKcIAs3h_7BChT281re-VVJ3p-eQnbkgw2tvEuvkruLNh6E34ev-a3Nue348awM6Fy_NA_Z0iXsE0hFM6SPUDrjYHaCtNVQYon2EZ3RoazMRsJJGSFiC7g4GRIPUhNogAhKQZIVea_bLIw5Vj6wAqfPRzRrJtnyAx4wS0HKeaPMhOklYH_OjZ9FeFVA,,&l10n=ru&rp=1&cts=1566846387322&mc=4.378098032912546&hdtime=293786
http://www.decoder.ru/
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[Tporpammuoe obecrieuerne | NeKIT /108 ot 29.08.2017 ¢ OOO | Poccus
18 1C: IIpeanpustue 8.3 «Maxkcumym»(6eccpodHO)
YnpasiaeHue TOpro.ieu
[Mporpammuoe odecrieuerue | NeCJI./ Ne126., 01.07.2020r. Poccus
19 1C:3apnarta u Kaapbl «MAKCUMYM-
roC.yupeKICHUA8
CODT» OeCCpoIHO
20 [Tporpammuoe obecrieuenne | NeCJl/76 01.03.2017r. Poccus
1C:6r0/1KeT. «MaKCUMyM-coT» (6eccpoUHO)
ABTOMaTU3MpPOBaHHAs CBuzeTenseTBO 0 cory
cucrema «YTpaBlieHHE — rOCYJapCTBEHHOM peTuCTpaIiu
21 Jlekanat BPC» nporpammsl 1t 9BM
Ne2015611830 ot
06.02.2015r.(6eccpouno)
[Iporpamma qyist 9BM Pazpaborka COI'Y cory
«baHK BOIIPOCOB 1151 CBUIETENBCTBO O
0| KOHTPOIL 3HaHUI» rOCYIapCTBEHHOW PErUCTpallu
nporpammel a1 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpoyHo)
IInansr Ne8867, 0109.01.2023r. Poccus
23 (09.01.2023r. 1o 31.12.2023r.)
000 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccust
24 N,A.Cepreesuu
Tex.nmox. 07.04.2022
25 «laymakTuka» ot 14.03.2022r (mpumepHas nata) | Poccus
DIRECTUM RX — Cucrema | OOO I'anaktuka UT norosop Ne Poccus
2@ PMEKTPOHHOTO 120320//A ot
JIOKYMEHTO0060pOTa 14.03.2022(nipumepHast 1ata)
Yenyru cBsizu (moctyn k | OOO Ankom Ne AL-0044 ot Poccus
27 cern unTepHer) 01.02.2022r -31.12.2022r
08 MOODLE BecriaTHOe poccuiickoe CIIIA (6ecrimatroe
POCCHIICKOE)
«["anakruka PY3» JIunensus GeccpouHast Poccus
29 Tex.compoBoXxIeHHE OT
14.03.2022 r
Jlnanbii kKabuHeT JIunensus Geccpounas Poccus
30| aburypueHTa Tex.conpoBOXICHHE OT
14.03.2022 r
Jln4nbii kKabuHeT JIumensus Geccpounas Poccus
31| CTyAeHTa/COTpy AHUKA Tex.conpoBOXICHHUE OT
14.03.2022 r
DnekrponHas oubauoreka | https://dvs.rsl.ru Poccus
3| AMCCepTALIH 1 TpeOyercst perucrpamnus B
aBTopedeparoB PI'b(OB/] 6ubnuorexke COI'Y
PI'B)
DBbC"YHuBepcuTeTCKas https://biblioclub.ru Poccus
33 6ubmorexa ONLINE" TpeGyercs  perucrtpauus B

ouobimmoreke COI'Y



https://dvs.rsl.ru/
https://biblioclub.ru/
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3BC «Hayunas | http://elibrary.ru. Poccus
SIeKTpoHHas — Oubmmoreka | Tpebyercs perucrpanus
34 eLibrary.ru» ouobmnorexke COI'Y
VYHuBepcanbpHas 0a3 https://dlib.eastview.com CIIA
35 mannbix East View
ObC «KoncynbranT http://www.studentlibrary.ru Poccust
cryaentay CTyaeHuecKas TpeOyercs perucrparus
AJIEKTPOHHAs OuOIMoTEeKa oubnuorexke COT'Y
3¢ [0 MEIWIMHCKOMY 1
(bapMarieBTUIECKOMY
00pa30BaHMIO, a TAKXKE 110
€CTECTBCHHBIM U TOYHBIM
HAYKaM B II€JIOM.
OBC «IOpaiit» - www.biblio-online.ru Poccus
oOpasoBaTenbHas cpena, TpeOyercs perucTpanus
BKJIIOYAIOIIAst BUPTyanbHblii | Onbanoreke COI'Y
YUTATBHBIN 3371 Y4eOHUKOB
U y4eOHBIX 1TOCOOUH OT
37 aBTOPOB U3 BEAYIIUX BY30B
Poccun o Bcem
HaIPaBJICHUSAM H
CIEUATBHOCTSIM
3g| KOII (omeH Ha sHzekce) OecraTHoe Poccus
39 Pyclapn OecraTHoe Poccus
40 ViPNet Poccus

10. MaTepuaJbHO-TEXHHYECKOE 00ecnevyeHue TUCIIUIIINHBI.
10.1. Ilepeyenb momenieHuii, HeOOXOAUMBIX [JIsl NMPOBeIEHUs] AYAMTOPHBIX 3aHATHI MO
AUCHUTLITUHE.
1.Jlexyuonnas ayoumopus na papmayesmuveckom gaxyivmeme.
2.Jlabopamopuu ¢usuxu (ayo Ne ;4,5,8,10,11 xagheopa ¢uzuxu u acmponomuu, yn. Mapxyca

24).

10.2. IlepeyeHb 00OpYyAOBAHHS, HEOOXOAMMOIO [IJIsi MPOBEACHUS AYUTOPHBIX 3aHATHH MO
AUCHUILITUHE.

1. JlaGoparopHble YCTaHOBKHU JJIs1 paboThl “Ornpeenenne NOBEpXHOCTHOTO HATSKEHHS

JKUIIKOCTH .

ok own

JlaGopaTopHble YCTaHOBKH JJist pa0boThI “OnpeaeneHne BI3KOCTH KUIKOCTH .
JlaboparopHble YCTaHOBKH JUTsl pa0boThI “M3yueHue cBOOOHBIX KOIeOaHui ™.
JlaBoparopHble yCTaHOBKH JUIsl paOboThI “3BYK”.
Crnektpodoromerp.

DOTO37EKTPOKOIOPUMETPBHI.



http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
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7. JlabGoparopHble YCTaHOBKH ISl paboThl “Jlazep”.
8. Pammomerp.

9. Jlo3umeTpsl.

10. IMonsipumeTpsl.

11. Pedpakromerpsl.

12. YcraHOBKM JUIs JIEKIIMOHHBIX JEMOHCTPALUH.
13. IlepcoHasbHBIE KOMITBIOTEPHI.

14. MynbTUMEIUITHBINA TPOEKTOP.

15. IlpuHTeph! U KONMUpPOBaIbHAs TEXHUKA.

Y4eOHbIe ayIUTOPUH, OOOPYIOBAHHBIC JTOCKAMH, CTEHIaMH, TaOmunamu, (QU3HYESCKUMU WU

MEIUITUHCKIMH TPUOOpaMHU:

16.3ByKOBBIE T€HEPATOPHI

17.Ocuumnorpadst

18.MynbTHUBHOpaTOp

19.T'openxu ITPK-2

20.Bucko3umMeTpsl

21.J1azepsr

22.Ycunurenu

23.MUKpPOCKOTIBI

24 BonbTMETpHI

26.AMIiepMeTphI

27 .VICTOYHHUKY TTUTaHUS

28. MynbTUMETUAHBIA KOMITJICKC JIJIS IIPOBEACHUS JIEKIIUH (HOYTOYK, IIPOSKTOP, IKPaH).
COCTAB JIMIEH3MOHHOI0 M CBOOOIHO PACTIPOCTPAHSIEMOI0 TPOTPAMMHOTO

o0ecrievyeHus, B TOM YHcJie 0Te4eCTBEHHOI0 NPOM3BO/ICTBA

Ne HaumenoBanue Ne norosopa (JIuueH3ust)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
1 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 r.
AnTHBHpycHoe porpammuoe | Nel7E0-180222-130819-587-185 ot 26.02. 2018
3. oOecrieyeHue 1o 14.03.2019 r, npoasiena no 21 r.
KasperksyTotalSecurity
Cucrema romcka TEKCTOBBIX Ne795 o1 26.12.2018 (melicTBUTENEH 1O
4. 3aMMCTBOBaHUM 30.12.2019 r) ¢ 3AO «Antu-Ilnaruar» npoaneHa
«Antunnaruar.BY3y» Jo 21 r.

10.3. O6pa3oBaTe/ibHbIe TEXHOJOTHH B HHTEPAKTUBHOM (hopMe, HCIO/Ib3YyeMble B MpoLecce
NpenoiaBaHus JUCHMIJIHHBI:
Bceero 10% uHTepaKkTHBHBIX 3aHATHI OT 00beMa ay IMTOPHON pabOTHI.
IIpumepsl 00pa3oBaTe/IbHbIX TEXHOJIOITHII B HHTEPAKTHBHOM (popme:
1. Bupmyanvnuie nabopamophule 3auamus.

—  Hugpaxyus ceema

—  Unmepghepenyus ceema

— Onpedenenue pazmepos 3pumpoyumos

— 3aHATHA, IPOBOAUMBbIC B MHTEPAKTUBHON dopme
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pedeparam

rpynnax, «MO3rOBOM IITYPM).

@®opma 3aHATHA | Mcrionb3yeMble HHTEPAKTUBHBIE Kon-Bo
00pa30BaTesbHbIC TEXHOJIOTHH 4acoB
1 | Jlexkuuu Hcnonp30BaHne MyJIbTUMETUMHBIX 6
KYpCOB, CJIaiJ10B
2 | JlaGopaTopHsbIe Pabota B rpynnax, 1noja pykoBOJICTBOM 4
paboThI IIPENo1aBaTelis, IPyNIoBas 3alnuTa
PE3YNIbTATOB SKCIEPUMEHTA.
3 | becensl 1o [Ipumenenue keiic-meronaa, padbora B 2

11.JIuct oOHOBIEHHSI/AKTyATU3ALNH

Jlucr akryanuzanuun

IIporpamMMa akTyanu3upoBaHa: IEPECMOTPEHA, TOTIOJTHEHA.

BerInonHeHb! H3MEHEHHS, KOTOPBIE BHECEHBI B (heiepalibHbIE TOCY JAPCTBEHHbBIE 00Pa30BaTENIbHbIC CTAHAPTHI
BBICIIEr0 00pa3oBaHMsl — OakajlaBpuUaT MO COOTBETCTBYIOIIEMY HAIPABICHUIO IIOATOTOBKH, YTBEPKICHHOM
npuka3zoM MunucrepcTBa oOpa3oBaHusi W Hayku Poccuiickoit @enepaun ot 22 deppans 2018 r. No 125
(3apeructpupoBan MuHHucTEepCTBOM tocTuinu Poccuiickoit @enepanuu 15 maprta 2018 1. peructpaiioHHbiii Ne
50358), ¢ u3MEHEeHUsIMH, BHECEHHBIMU TpUKa3oM MUHHMCTEpCTBA HayKU M BhIcliero odpasoBanust Poccuiickoit
Oenepanun ot 8 derpans 2021 1. Ne83 (3apeructpupoBan MunHcTepcTBOM FocTuimu Poccuiickoit @enepanuu
12 mapra 2021 r., peructpanronssiit Ne62739).

W3meneHust 06Cy K 1€HbI M YTBEPXKJICHBI Ha 3acelaHuy Kaephl.

IIporokon Ne 11 ot 21.04.2023 rona.




3aB. Kad.

Cwitaes 1.B.
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