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PabGouas mporpamMma JUCHUIUIMHBI COCTAaBI€HAa B COOTBETCTBHU C TPEOOBaHUSIMHU
®denepanbHOTO TOCYAAPCTBEHHOIO 00pa30BATEIBLHOTO CTaHIapTa BBHICIIETO OOpa30BaHUS
no cnenanbHocT 31.05.03 Ctomarosorusi (ypoBEHb CIEHHAIMTETA), YTBEPKICHHOTO
npukazoM MunucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit ®deneparuu Ne 96 ot
09.02.2016, yuebnoro mmana (2020 1) W Ccy4yeroM TPYIOBbIX  (PyHKIUH
npodeccuoHanbHOrO  craHmapra «Bpau-cToMaTonor», yTBEpPXKACHHOIO  IMPUKA30M
MunuctepcTBa Tpyaa M couraibHou 3amuThl Poccuiickoit denepanuu ot 10 mas 2016
roga N 227H.

Nuanexc b1.5.08

PaGowast mporpamma nucruiuimHbl «@u3uka, MaTeMaThka» OOCy)KIeHa Ha 3acelaHuu
kadenpsl METUIIMHCKON MHGOPMATUKU U OUOJIOTMYECKOM (DU3UKU C CETeBOW CEKIueH
6unoatuku KOHECKO (mmpotokon No7 «23» ampesnst 2020 1)

3aBeyromui Kadeapon MEIUIINHCKOU
UH(GOPMATUKN U OMOJIOTHYECKOM (DU3UKU C CETEBOMU

cexmuei onortuku FOHECKO,
JI.M.H., JTOLEHT .M. Iletpos

CoryiacoBaHo:

JIekaH CTOMaTOJIOTHYECKOTO (haKyJIpTeTa,
I.M.H., ipodeccop A.B. bparun

[Ipeacenarens MeToaH4ECKOro COBETA

o crieranabHocTy 31.05.03 Cromaromnorus,

J.M.H., IOLIEHT

(mpotokoin Ne 6, «14» mast 2020 1) M.O. Haraea

[Iporpamma 3aciymiana u yreepsaeHa Ha 3aceqanuu [IKMC
(mpotokoit Ne 10, «17» uronst 2020 1)

[Ipencenarens HKMC, a.Mm.H., npodeccop O.U. ®ponosa

ABTOP-COCTaABHTE]Ib MPOrPaAMMBI:
k.0.H., morieHnT T.H. I{oxoBa

PeueHseHThI:
3aBenyromuii kagenpoit HopmanbHOU Qusnonornn ®I'BOY BO Tiomenckuit MY
Munznpasa Poccun, n1.m.H., npodeccop B.B. Konmakos

Hupextop Uuctutyra Ouonorun ®I'AOY BO «TromMeHCKHI rocy1apCTBEHHBIHI
YHUBEpPCUTET», 1.0.H., mpodeccop A.Jl. IlanaGonon



1. Heab 1 321241 0CBOCHHUSA JUCHMIIUHBI
Heas aucuumianubl «Pu3uKa, MareMaTuka» — (HOPMUPOBAHHE Yy CTYJIEHTOB-
MEJMKOB CHCTEMHBIX 3HAaHUW O (U3MYECKUX CBOMCTBAX M (PU3MYECKUX TMpoIlleccax,
IPOTEKAOIIMX B OMOJIOTMYECKUX OOBEKTaX, B TOM YHUCJIE B YEJIOBEUYECKOM OpraHU3ME.
CdopmupoBaTh COCOOHOCTh K aOCTPaKTHOMY MBIIUICHHUIO, aHanu3y, cuHTe3y (OK-1),
HEOOXONUMBIX [IJII OCBOEHHUS JAPYIMX Y4YEOHBIX JUCHUIUIMH W (OPMHUPOBAHUS
npodeccHOHaNbHBIX Bpauye€OHBIX KadyecTB, TOTOBHOCTh K HCIIOJIb30BAHUIO OCHOBHBIX
(U3UKO-XUMUYECKNX, MATEeMaTHYeCKUX W WHBIX €CTCCTBCHHOHAYYHBIX TIOHATHA U
METOMO0B Tipu pemieHnr npodeccnoHanbHbIX 3amad (OIIK-7), cmocoOHOCTh K y9acTHIO B
npoBeeHun HayuHbix wuccienoBanuii (IIK-18) B cooTrBercTBMH ¢ TpeOOBAHUAMU
IIpodeccuonanbuoro crangapra «Bpad-cToMaToJior)», yTBep:KI€HHOr0 NMPUKA30M
MunucrepeTBa Tpyaa U conuaabHoi 3amuThl PP ot 10 mas 2016 rona N 227H.
3apaum u3ydeHus JMCUUILINHBI:
1) M3y4uTh OCHOBHBIE 3aKOHBI COBPEMEHHOM (U3UKU U OMODU3UKH;
2) U3y4UTh TEOPETUUECKHE OCHOBBI (PUBNYECKUX METOJ/IOB UCCIIECOBAHUS BEUIECTBA;
3) MBy4YUTh XapaKTEPUCTUKU (PU3NYECKUX (AKTOPOB, OKA3BIBAIOIIMX BO3/IEHCTBHE Ha
KUBOU OpraHU3M;
4) U3y4nTh HAa3HAUYCHHE U MPUHIUI PabOThl PU3NUYECKUX MTPUOOPOB, MPUMEHSIEMBIX B
MEUIHE;
5) mpruoOpecTH NpakTUIECKUEe YMEHUS IpU padoTe ¢ (PU3MIECKOM anmapaTypomu.

2. Mecrto pucuuniinaebl B crpykrype OIIOII BO

JucuumimHa «duzuka, MaTeMaTUuKa» OTHOCHUTCS K 0a30BOH YacTu
broka 1 «/luctuniaunbl  (MOIyaK)» OCHOBHOM MpodeCCHOHAIBHOM 00pa3oBaTelbHON
mporpamMmsl Bbiciero oopaszoBanus creuuanbHoctu 31.05.03 Cromaronorusi, sBiseTcCs
00s13aTeIbHOM AUCIUTIIIMHON U n3y4aercs B 1 cemecTpe.

3. IlepeyeHb KOMIIETEHIUIT B MPOLiecce OCBOCHUS TN CIUIINHBI

Homep /
HHIeKE Copep:xaHue KOMNETEHIUH WM ee YaCTH
(yxa3biBawTcs B coorBercTBHE ¢ PI'OC BO 3+)

KOMIIETeHIIUH

OK-1 CHOCOOHOCTH K a0CTPAKTHOMY MBIIIJICHUIO, aHAJIU3Y, CHHTE3Y

B pesynbTare 3HATh OCHOBHbIE HAay4YHBI€ TIOHSATHSA, 3HAYMMOCTh PAa3JIHMYHBIX METOAMK, BBISBIISIOIINX

N3yYCHHS 3aKOHOMEPHOCTH B3aMMOJCHCTBHS UYENOBEKa M OOIIecTBa IS aHAIM3a HPHUHATHS

JVCLUTITHHBI peleHHI;

oOyuaromuecs YMETb BBIOMpaTh W TNPUMEHSATb B NPAKTUYECKOH  JEATENbHOCTH  OCHOBHBIE

JIOJKHBL: €CTECTBEHHOHAy4YHbIE ~METOJMKH B  Pa3iIM4YHbIX BHJIAX NPOoecCHOHATBHOM
JESTEAbHOCTH, CAMOCTOATENILHO U OTBETCTBEHHO NPUHMMAThL PELICHHS, OCHOBAHHBIE
Ha KJIMHUYECKOM WHTEpIpeTalud pe3ylbTaTOB MCCIEJOBAHUS UEJIOBEYECKOIo
obliecTBa TNpH peUIeHWH 3aJad pPa3IMYHOM CIOXKHOCTH, C HCHOJIB30BaHUEM
MEAMIUHCKON annaparypsl.

BJIaIETh METOJaMH IIJIAHUPOBAHMSI, HABBIKAMH aHAJIN3a U OLIEHKH PEe3yJIbTaTOB UCIOIb30BaHUS

MONMyYCHHBIX 3HAHMH B pa3IMYHBIX BUAAX NPOPECCHOHANBHOM IEATENFHOCTH,
croco0aMM HWHTETPAllMM B IPAKTHYECKYI0 TPO(GECCHOHATBHYIO IESITEIbHOCTh
COBPEMEHHOM MEIUIIMHCKOM anmnaparypsl.

OIIK-7 TOTOBHOCTh K WCIOJB30BAaHUIO OCHOBHBIX (DH3HKO-XMMHYECKHX, MAaTEMaTHUYECKHX U HHBIX

€CTECTBEHHOHAYYHBIX IOHITHH M METOJIOB IIPY PEMIeHUH MPO(EeCCHOHATBHBIX 3a/1a4

B pesynbrarte 3HaTh OCHOBHBIE XapaKTePUCTHKH BO3ACHCTBHS (HHU3NIECKUX (PAKTOPOB HA OPTaHU3M;

N3yYCHHS OCHOBHBIE (PM3MUYECKHE SBJICHHUS W 3aKOHOMEPHOCTH, JIS)KAIEe B OCHOBE IPOIIECCOB,

JICITUIIITHHBI IIPOTEKAIOIUX B OPraHU3ME YEIIOBEKa;




Homep /
HIIeKE ConepxaHue KOMIIETEeHIIMN HJIM €€ YacTH
(yxa3biBawTcs B coorBercTBHE ¢ PT'OC BO 3+)
KOMIeTeHIuH
oOyugaromuecs XapaKTePUCTHKH BO3ICHCTBUS (U3NICCKUX (PAKTOPOB Ha OPraHI3M, OMO(H3NIecKHe
JIOJDKHBL: MEXaHM3MBl BO3ACHCTBUS (U3MUYECKHX (AKTOPOB HAa OPraHM3M; HANpPaBICHUE H
pe3ysnbTaT  (PU3MKO-XMMHYECKHX TPOIECCOB M  XMMHYECKHX IPEBPAIICHUH
OMOTIOTMIECKH BaXKHBIX BEIECTB;
YMETb OIIPEAETATh BUABI (U3NIEeCKUX (DAKTOPOB ACHCTBYIOIIMX HAa OPraHU3M, YCTPAHSTh
WJIN CO3/1aBaTh IIOMEXH ACHCTBUIO (pr3ndecKuX (pakTOpOB HA OPraHU3M;
JOKa3biBaTh  3(P(PEKTUBHOCTh YCTpPaHEHWs] WJIM CO3JAaHMS IIOMEX JICHCTBHUIO
¢usnyecknx (GakTopoB Ha OpPraHU3M; NPUMEHITh MaTeMaTHYECKWH ammapar s
peleHus] KOHKPETHBIX (PU3UUECKHX 3a]1a4;
OIIPEAENATh BUABI (PU3NYECKUX (HAKTOPOB ACHCTBYIOIIMX HAa OPraHU3M, YCTPaHSTh
WIN CO3[aBaTh MOMEXH AEHCTBUIO (PU3UUECKUX (PaKTOPOB Ha OPraHHU3M, OLICHHBATH
CTENEHb OIIACHOCTH AEHCTBYomEero (usnyueckoro (axkropa Uil OpraHu3Ma; peraTh
3a[1a4i OPUTHHAIBHEIM CITIOCOOOM ¢ 000CHOBaHHEM BEIOPAHHOTO METO[A PEIICHHS;
BIAJICTh HaBBIKAMH OIICHKM JEWCTBHA (PHU3NYECKHX (PaKTOPOB Ha OpraHu3M, CIOCOO0aMHU
YCTpaHEHUS WM CO3JAHUs MPETATCTBUH JUId JeWcTBHsA (Du3MuecKux (akTopoB Ha
KHMBOH OPTaHM3M C JIEYeOHON IIETBI0 N0 IPEUIOKCHHOMY aJITOPUTMY;
MaTeMaTHYeCKHM amnmapaToM JUIs OIMCAHUS (PU3WYECKUX 3aKOHOMEPHOCTEH,
JIeKaIIe B OCHOBE IPOLIECCOB, MPOTEKAIOIINX B OPraHU3ME YEII0BEKa;
CrIoco0aMHu MOJIEIMPOBAHUS CUTYallMid TNpU JeicTBUM (usnueckux (aKTOpoB Ha
OpraHM3M; cIloco0aMu MaTEeMaTHYEeCKOTO aHAIN3a MPEJJIOKESHHBIX YCIOBHH;
I1K-18 CIOCOOHOCTH K YYacCTHIO B IIPOBEACHUH HAyYHBIX UCCIICTOBAaHUM;
B pesynbraTte 3HATh (u3nyeckre OCHOBBI (DyHKIIMOHHUPOBAHUSI MEAMIIMHCKOMW armaparypsl;
H3y4YeHUs YCTPOMCTBO U Ha3HAUYECHUE MEAULIMHCKOU almapaTypsl;
JVICIUTITHHBI (U3UKO-XMMUYECKYIO CYIIHOCTH IPOLIECCOB, POUCXOSIINX B KUBOM OpPraHW3ME Ha
o0ydaromuecs OPTaHHOM YPOBHSX;
JIOJDKHBI YMETh TI0JIb30BaTHCS (PHU3NIECKIM 000PYIOBAHHEM;
IIPOU3BOUTD PACUETHI 110 PE3yIbTATaM 3KCIICPUMEHTA;
MIPOBOANTH JJIEMEHTAPHYIO CTATHCTHYECKYI0 O0O0pabOTKYy  SKCHEPHMEHTAIBHBIX
JIAHHBIX;
BJIAJICTh MOHSATHEM OTpPaHWYEHHs B JIOCTOBEPHOCTH Haubojee dYacTo BCTPEYArONIUXCS
1a00paTOPHBIX TECTOB;
MCTOJaMH CHATHA MMOKa3aHuM C Me}II/IKO-6I/IOHOFI/I‘IeCKI/IX armapaTtos;
CTaTUCTHYCCKMMHU MCTOJaMH aHaJlu3a nonyquHoﬁ I/IH(I)OpMaL[I/II/I; MCTOJaMH
MOJICJIMPOBAHUSI;

4. CTpyKTypa M cofep:KaHHue TUCHUIINHBI

OO6mas TpyI0eMKOCTh JUCHUILUIMHBI COCTABIISIET 3 3a4eTHBIC eMUHUITI, 108 JyacoB.

JAuCUMILTMHAPHBIA MOAYJIb 1

MonyabHas eauHuna 1.1 OcHoBbl MaTeMaTH4ecKoro aHajau3a. (OCHOBBI
(pusukm.

[IpousBoansie U auddepenunanst. [Ipumenenue meTonoB aAuddepeHIUuaIbLHOTO
ucuucienust s aHanuza GyHkuumid. [lpousBognbie cnokHbix QyHkuui. IlpaBuna
UHTErpyupoBaHus. BeluncieHue HeonpeaeIeHHbIX U ONPeAeIEHHBIX UHTErpajgoB. MeToabl
pemienuss au@depeHManbHbIX YPAaBHEHHWI TMEpPBOro TMOPSAKAa C  Ppa3AeaiolMMUCT
IIEPEMEHHBIMHU.

OCHOBBI MaTeMaTUYECKON CTAaTUCTUKU. | eHepajibHas COBOKYIHOCTb M BBIOOpKA.
O0BEM BBIOOPKHU, penpe3eHTaTUBHOCTh. CTaTUCTUUYECKOE pacipenesieHre (BapuamoOHHbINA
psan). I'mcrorpamma. XapaKTepuUCTUKH TIOJOXKEHHS (MOJla, MeauaHa, BBIOOpPOUYHAS
cpenHsisi) U paccesHus (BbIOOpOYHAas AMCIEPCHS U BBHIOOPOYHOE CpelHee KBaJpaTHUHOE
OoTKJIOHEHHE). OLeHKa napaMeTpoB F€HEPATbLHON COBOKYITHOCTH 10 XapaKTEPUCTHKAM €€
BBHIOODKH (TOYEUHAass W WHTEpBayibHAas). [[OBEpUTENbHBI WHTEpBal M JOBEpUTEIbHAS



BEpOATHOCTh. (CpaBHEHHE CpPEAHUX 3HAUYEHUH JIByX HOPMAJIBHO PpPacHpeIesICHHbIX
re€HEpaIbHbIX COBOKYITHOCTEM.

®duznyeckre MeTo/Ibl, Kak OOBEKTUBHBIA METOJI MCCIIEIOBaHUS 3aKOHOMEPHOCTEH B
KUBOM Mpupoje. 3HaueHue GU3MKU ISl MEIUIUMHBI. MexaHnnueckue BOJHBI. YpaBHEHUE
IIocKo BOJHBL. [lapameTpbl kosneOaHWN W BOJIH. DHEPreTHUYECKUE XaPAKTEPUCTUKH.
Oddexr Homnepa. dudpakuus u untepdepeHuss BojiH. 3ByK. Bunbl 3BykoB. Crektp
3Byka. BosHoBoe comnpotuBieHre. OObeKTUBHBIEC ((PU3HUECKUE) XapAKTEPUCTUKU 3BYKA.
CyObeKTUBHbBIE XapaKTEPUCTHKHU, UX CBS3b C OOBEKTUBHBIMH. 3akoH BeOepa-dexuepa.
VY apTpa3ByK, (GU3NIECKUE OCHOBBI TPUMEHEHHUS B MEIUIIUHE.

@u3nyeCcKrne OCHOBBI TeMOAMHAMUKHU. Bs3koctb. MeToasl onpeneneHust BA3KOCTH
xuakocte. CTallMOHAPHBIA TMOTOK, JAMUHApPHOE U TYpOyJeHTHOe TeueHus. Popmyna
HprotoHa, HPIOTOHOBCKHE W HEHBIOTOHOBCKHE XUIAKOCTU. Popmyna [lyaszeiis. Hucio
PeitHonpaca. ['mapaBnrueckoe CONPOTUBIICHUE B MOCIEAOBATEIIBHBIX, MAPAJIICIBHBIX U
KOMOMHUPOBAHHBIX CHUCTEMax TpyoOok. Paspermistoniuecss cocynbl. 3akoH ['yka.
MexaHnnyeckre CBOMCTBA TKAaHEW KPOBEHOCHBIX COCY/JIOB.

['eomerpuueckas ontuka. Onruueckas cucremMa  1iaza.  MHKPOCKOMUSI.
CnenuanbHble TPUEMBI MUKPOCKOIHH.

PeHTreHoBckoe wu3ilydeHUEe. B3auMoAeicTBHE PEHTTEHOBCKOTO U3IIYyYEHUS C
BEIIECTBOM, (PM3MUECKHE OCHOBHI IPUMEHEHUS B MEUITMHE.

PannoakTuBHOCTE. 3aKOH paJMOAKTUBHOTO pacmnana. Bizaumoneicteue o-, - u y-
M3IydyeHu ¢ BeniecTBOM. @DU3MYECKHE OCHOBBI HHTPOCKOINHUH: PEHTIEHOBCKAs
KOMIIbIOTEpHasi ~ ToMorpadus, MarHUTHO-pE30HAaHCHas  Tomorpadusi, IMO3UTPOH-
AMUCCUOHHAsI TOMOTrpadusl.

Jo3umeTpusi HOHM3UpYIOLIEro wu3iaydeHus. llorjomieHHasi, >KCMO3UIMOHHAA U
SKBUBAJICHTHAs 03bl. Paguanuonusiii poH. 3amyra OT HOHU3UPYIOIIETO U3JTyYEHUS.

MoayabHas equauna 1.2. JiaeKTpudyecKkue 1 MATHUTHbIE CBOMCTBA TKaHell M
OKpYy:kawuieil cpeabl. OnTu4ecKknue MeToIbI HCCJIeI0BAHNS BEelleCTB.

IIpoueccel, MPOUCXOOAIIME B TKAHAX I0J JACUCTBUEM IJJIEKTPUUYECKUX TOKOB U
AJEKTPOMArHUTHBIX TIOJIEH. ODKBUBAJICHTHBIE D3JIEKTPUUYECKHE CXEMbl KUBBIX TKAaHEH.
[TonHOE conpoTuBIeHUE (MMIIEIAHC) KUBBIX TKaHEH, 3aBUCUMOCTD OT YaCTOTHI.

DJIEKTPUYECKUM  JIUMOJIb. DJICKTPUUECKOE T0J€ JUMNojis. TOKOBBIM JUIIONb.
DJIEKTPUYECKOE TI0JIE TOKOBOTO JUIOJSI B HEOTPAHMYEHHOW MPOBOJSIIEH Cpere.
[IpencraBienre O AUNONBHOM OHKBUBAJICHTHOM JJIEKTPUYECKOM TE€HEPATOPE CepAua,
TOJIOBHOTO MO3ra W MbIi. Moxaenb DWHTXOBEHA. ['€He3 3JIeKTpOoKapAuOorpaMM B TpeEX
CTaHIAPTHBIX OTBEJACHUSIX B paMKaX JIAHHON MOJETH.

OCHOBHBIC TOHSTHUA MEIUIMHCKON JJIEKTPOHMKH. be30macHOCTh M Ha/IeKHOCTh
MEIUIIMHCKON ammapaTypbl. OCOOEHHOCTH CHUTHAJIOB, 00pabaThIBAa€MbIX MEIUITUHCKOM
AJICKTPOHHOM ammaparypol W CBSi3aHHbIE C HUMH TpeOOBaHUS K METUIIMHCKON
aneKTpoHuKe. [TpuHIMn 1eCTBUS MEAUIIMHCKOMN 3JIEKTPOHHOM anmnapaTypsl (T€eHEpaTopHl,
YCWIHNTENW, JaT4yuku). TexHuKa Oe30macHOCTH TMpu paboTe C  DIEKTPUYECKUMU
npudbopamu.

SIBneHue TOJHOTO BHYTPEHHETO OoTpaxkeHus cBera. Pedpaxktomerpus. BomHoBas
ontuka. [lomspuzamuss cBeta. CmocoObl TONYYeHHUS  MOJSPU30BAHHOTO  CBETA.
[Tonsipuzarmonnas Mukpockomnus. OnTudyeckasi akTUBHOCTb. [lonsipumeTpusi.



BzaumoneiicTBrue cBera ¢ BemecTtBoM. Paccesaue cBera. Ilornomenue cBera. 3aKkoH
Bbyrepa-Jlam6epTa-bapa. Ontruueckas MI0THOCTb.
[Tonarne o Qorobuosorndeckux Imnpoieccax. M30upaTenbHOCTh JCHCTBUS CBETA,
CIIEKTPBI IEUCTBUSA (HOTOOMOJOTHUECKUX MpolieccoB. Meaurmuckue 3p¢heKTbl BUIUMOTO
U yJIbTPauOIETOBOTO U3TyICHUS.

Tadmuua 1 — Paszaean! qHCHUMIIMHBI 1 BUALI 3AHATHI

HpakTuyeckue /
Jexuun JlabopaTopHble /
ceMHHAPCKHE 3aHATHS
HaunmenoBanme « = = =
Ne pasaena S = 5 S x5 | g
2 'S gS 2 S ge | £ Bceero ®opma
n/ AUCHHUILTHHBI S 8, 2 8 S 3. 23| £¢g CPC 4aCOB KOHT
i < =] < =) poJjs
n (MoxyabHOM g E 2 E g § = E E §
o o
eTUHUIIbI) § ? % ; § g_ ; ; i L?
= = SE| A = £E| E
S| A3 S| RS0
<« 2 <« <z
1. | MoaynpHas TectupoBaHue,
equnauna 1.1. OIIpOC, peuIeHue
Ocrosel 14 | 12 2 29 | 28 1 - 22 65 | pHMepoBH
MaTeMaTHIECKOTO 3ajad, 3aIuTa
aHaJIM3a. nabopaTopHOH
OCHOBHI (PM3HKH. paboTHI
2. | MonynbHas
equHuna 1.2. TectupoBanue,
ONeKTpUYecKHe W OIIpoC, peIleHne
MarHuTHbIE IPUMEPOB u
CBOMCTBaA TK?Heﬁ u 7 4 3 18 18 B _ 14 39 3a/ad4, 3aHfHTa
OKpYy’Karomien nmabopaTopHOH
cpensbl. paboThI
Ontuyeckue
METOBI UCCIIe0Ba-
HHSI BEILICCTB
3auer 3 3 B 4 4 3 B 3 4 TectupoBanue,
cobecenoBaHue
Hroro: 21 16 5 51 50 1 - 36 108
Taoauna 2 — TeMaTHdecKH# IJIAH JeKIUH
No Koanuecrso
s . 4yacoB Bua BHeaynuTopHO KouaunuecTBo
n/ TemaTnka JeKkuui . M
I ayIUTOPHOM KOHTAKTHOMH PadoThI 4acos
padoThl
MopyabHas equHuna 1.1. OcHOBBI MaTeMaTH4YeCcKOro aHaan3a. OCHOBBI (GHU3HKH.
1. | OcHOBBI MaTeMaTHYECKOTO aHAIN3a.
Oynkuus. [TponsBonHas GyHKIHH.
ITepBooOpasnas ¢pynkunu. HeonpenenéHuslit u 2 - -
onpeaenéHubIii naTerpat. Juddepennnan
(hyHKIHN.
2. | Cratuctuyeckoe pacrpesieieHHe BBIOOPKH |
€ro OCHOBHBIE YHCIIOBBIE XapaKTCPUCTUKH. - Buneo-nekuus 2
BrlunciieHne norpemHocTel U3MEpEHU.
3. | Mexanudeckue KojaeOaHUsS U BOTHBL, P HEKT
Jomnepa. buodusnka ciyxoBoro aHaiau3aTopa. 2 - -
AynuomMerpusi.
4. | OcHoBHBIE 3aKOHBI THIPOIMTHAMUKH.
VYpasuenust bepunymnu, Heiorona, Ilyazeiins. 2 - -

OcHOBBI reMoIMHaMUKH. Peorpagust.




I'eomeTpuueckas onTrka, 6nopu3nKa
3pUTEIBHOTO aHAIN3ATOPA.

Honuszupyrouiee usnydenue. PeHTreHoBckas
TpyOKa. B3anMoseiicTBre peHTTeHOBCKOTO
W3JIyYCHHUS C BEIIECTBOM.

Hozumetpust. 3amuTa OT HOHU3UPYIOIEro
W3ITy4CHHS.

2

MopaynbHas equauna 1.2. DjaekTpuyecKue U MATHUTHbIE CBOMCTBA TKaHel U OKpY:Kalollel cpeabl.
OnTnyeckne MeTOAbLI HCCJIET0BAHNS BEIECTB.

XapakTepuCTHKH 3IEKTPUUECKOTO u
MarHuTHOTO NOJs. OJeKTpU4Yeckue CBOICTBa
OMOJIOrMYECKUX TKaHEH.

Duznorepanusi. DIEKTPOJICUCHHE.

2

Buosnexrporenes. Onexrporpadus.
OnexTpoxapauorpadus.
DJneKTpudecKkast OCh CepAna.

10

[penomnenue ceera. OCHOBEI SHIOCKOIIHH.
PedpaxTomerpus.

Buneo-nexmus

11

KopnyckymnspHo BOJIHOBBIE CBOIICTBA CBETA.
ITonsipuzauus ceera. [lonasspumerpusi.
[Tornomnienue caera.
DOTO3IEKTPOKOIOPUMETPUS.

Buneo-nekmus

Hroro

16

Bcero: 21 yac

Tabauna 3 — TemaTuyeckuil JIAH NPAKTHYECKUX 3AHATHH

KoanuecTrBo

o JacoB
TemaTuka 3aHATHH

BueayauropHas
KOHTaKTHasi pabora

CumyasinuoHHOe 00y4eHue

ayJAUTOPHOI
padoThI

BU

qyachbl

BHJ

qyacbl

JAucuuna

WHApPHBIH Moayab 1

MOI[y.]'leaﬂ CAMHHUIA 1.1. OcHOoBBI MaTeMaTHYeCKOro anajan3a. OCHOBBI (lJI/ISI/IKl/I.

3anstue 1.1.1 OyHKIMS.
[IpousBoaHas u 3
muddepeHnman GyHKIAHA.

ansTue 1.1.2
[TepBooOpa3Hasi.
Heonpenenéunelii n
OnpeIeEHHBIA HHTETPall.

3ansarue 1.1.3
Huddepenunansapre 3
ypaBHeHus! 1 u 2 nopsiaka.

3anarue 1.1.4 3auétHOC
3ansaTue 1o OcHoBaM

BBICIIIEH MaTEMaTHUKU. 1
1) KontponbHas paboTa.

2) JIaboparopHas pabora.
"CTaTHCTHYECKUE METOIBI
00pabOTKH JaHHBIX

JKCHepUMeHTa'. -

BrimosiHeHue

pacy€ToB 1o
BapuaHTaM,
3aJlaHus B
EDUCONE.

Bansarue 1.1.5 3
Mexannueckue KoiaeOaHus
U BOJIHBI, aKyCTHKA.

3ansarue 1.1.6 buoduznka 3
CIIyXOBOT'0 aHAIIM3aTopa.

3ansarue 1.1.7 3
I'maponuHamuka.

I'emoanHaMuKa.




TemaTuka 3aHATHH

KoanuecrBo
4acoB
ayJAUTOPHOI
padoThI

BHeayautopHasi
KOHTaKTHas padora

CumyasiiMOHHOE 00yueHune

BU qyachbl

BUJ Yyacbl

3ansTne 1.1.8
I'eomerpuueckas onrtuka,
OnoQu3NKa 3pUTEITHFHOTO
aHanM3aTopa.

3

3ansarue 1.1.9
Honusupyromue
u3itydeHus. Jlozumerpusl.

10

3ansarue 1.1.10
KonTpoas nmo moaysisHoi
equnune 1.1.

MopayabHas equauna 1.2. DjaekTpuyeckue U

MAarHUTHbIE CBOIICTBA TKaHell U OKpYy:Kaloueil cpebl.
OnTuyeckne MeTOAbI HCCJIEJOBAHNS BELECTB.

11

3andarue 1.2.1
Dnektpokapauorpadusi.
JlabopaTopras pabdora
«QNEKTPUYECKUIN TOKOBBII
JIIIONb CepALay

3

12

3anarue 1.2.2
DNeKTpoJcYeHNE.
JlabopaTopras pabora
«YBY-tepnus».

13

3ansatue 1.2.3
JlabopaTopnast pabota
«M3y4yeHune paboThI
pedpaxromeTpay.

14

3anstue 1.2.4
JlabopaTopnast pabota
«W3ydenne paboThl
(hOTOIIIEKTPOKOIOPUMETPAY»

15

3ansarue 1.2.5
JlabopaTopras padora
«M3y4yeHne paboTs
TOJIIPUMETPAY.

16

3ansaTue 1.2.6
KounTtpoab no MoayabHoi
exuHune 1.2.

17

3auer

HTroro

50

Bceero: 51 yac

5. Pexomenayemble 00pa3oBaTe/bHbIC TEXHOJIOTHMH
B yueOHOM mnpomecce s (QOpMHpOBaHUS U Pa3BUTUS TPOPECCUOHATBHBIX
HABBIKOB O0YYAIOIIMNXCS UCTIOJIB3YIOTCS ClIeyIoMne (OpMbI pabOTHI:

1. Jlekmmun ¢

JIEMOHCTpaLuen

KOMIIBIOTCPHBIX

CUMYJISLIUA

buznIecKnx

AKCIIEPUMEHTOB, a TaKXKe C MYJbTUMEIUNHON Npe3eHTaluell nHhopMaIu.
2. JlaGopatopHbie pabOTHI IO TEMaM, UMEIOIIUE TPAKTUUYECKOE TPUMEHEHHE B

MCIHNILWMHEC N HAYUYHBIX UCCICIOBAHUAX.

3. AKTUBHBIC (OPMBI POBEICHUS 3aHATHI:
— Brimonaenne Gpu3nyeckux 3KCIepuMEHTOB (J1abopaTopHbIE pabOTHI).
— PelieHue cUTyallMOHHBIX 3a/1a4.

4. lutepakTuBHBIE POPMBI IPOBEJCHUS 3aHATHI:



s peanu3zanuu 00pa3oBaTENbHBIX MPOTPaMM B paMKaxX METo/a e-learning OTKPHIT
JOCTYIl K Y4YeOHO-METOJAMYECKMM MarepuajgaM B JJIEKTPOHHOW CHCTEME MOAJIEPKKU
nuctaniiionHoro obydenus EDUCON. CryneHTbl HMMEIOT JOCTYIl K y4eOHO-
METOIMYECKUM MaTrepuaniam Kadenp. i BBINOJHEHUS KOHTPOJBHBIX —3a/laHU,
MOJATOTOBKM K TMPAKTUYECKUM M CEMHUHApCKUM 3aHATHSAM, T[OUCKAa HEOOXOIUMOMN
uH(pOpMAIUH IUPOKO UCTIOIB3YIOTCS BO3MOKHOCTHU I100aNbHOU ceTu HTepHeT.

VY nenbHbINA BeC 3aHATUN, TPOBOJUMBIX B MHTEPAKTUBHBIX (hopmax, cocTaBisitoT 35%
ayIUTOPHBIX 3aHSITUH, a 3aHITUS JEKIMOHHOTO Tha —50%.

JIns OlleHKM 3HAHWW W YMEHHUM CTYJE€HTa BO BpeMsl HM3YyYECHHUS JAUCHUTLIAHBI
«Du3znka, MaTeMaTUKa» UCIOJIb3YIOTCS PEUTUHIOBAsI M HAKOMUTENIbHASl CUCTEMA OLICHKHU.

Tekyiuii KOHTPOJIb 3HAHUIN CTYJICHTOB Ha ayJAUTOPHBIX 3aHSITHUSIX OCYIIECTBISECTCS
B yCTHOU ¢opMme (3amuTa 1a60paTOPHBIX padOT, TEOPETUUECKUE OTBETHI HA BOTPOCHI TIO
JEKIIMOHHOMY MaTepuaigy) ¥ B HHUCbMEHHOH ¢opme (opopmiieHHEe KOHCIIEKTOB
71a60paTOPHBIX PabOT, BHIMOJHEHNE TECTOBBIX 33JJaHUH, PEIlICHUE 3a]1ay4).

BreaynuTopHas KOHTakTHas padoTa CTYJIEHTOB OCYIIECTBIISIETCS B YCTHOU (popme
(3amuTa J1a00paTOPHBIX PabOT, TEOPETHUECKHUE OTBETHI HA BOMPOCHI TEMBI), a TaK¥kKe
OPOBOMASTCSA BHUJEO-JIEKIIMM U BBINOJHEHUE pACUYETOB IO BapUaHTaM, 3aJaHdsl B
EDUCON.

OneHka C€aMOCTOSITENBHOW pabOThl CTYJEHTa OCYIIECTBIISIETCS MO KPUTEPHUIO
PacCKpBITOCTH TeMbl U MpodecCHoHaNIM3Ma, IMPU TMOATOTOBKE U MPETOCTABICHUU
Marepuasia. DopmMbl KOHTPOJIS — TECTUPOBAHKE, COOECEI0BAHKE IO BOMPOCAM TEMBI.

[IpomexyTouHasi arTecTalus MPOBOAUTCS B BUJE KOMIBIOTEPHOIO TECTUPOBAHMUSI.
Hrorosas oneHnka 3Hanuil — 3a4€T B I cemecTpe.

CryneHTbl 00y4arOTCS C  HMCIIOJIB30BAHUEM  DJIEKTPOHHBIX  PEMO3UTOPHUEB:
npernojaBareyid  JEMOHCTPUPYIOT CTyA€HTaM oOydaroume ¢ JEeMOHCTpallMOHHBIE
BUICOPUIBMBI, TPEIOCTABISIOT CCHUIKM Ha WH(OOPMAlIMOHHBIA Marepual B CETH
NHTepHeT, NEMOHCTPUPYIOT pe3yjibTaThl CBOMX HAYYHBIX pa3pabOTOK, HAYyYHBIX
KOH(DEpEeHIIUH.

6. Buabi padot u GopMbI KOHTPOJISI CAMOCTOATEILHOM Pa00THI 00YYAOIIUXCS

Ne TeMbl
KosaunuyectBo
n/ | AJIs CaMOCTOSATEIbHOT 0 Buasl pador ACOB ®opma KOHTPOJIA
I NU3YICHUSA 1
MogayabHas equauna 1.1. OcHOBBI MaTeMaTH4YeCKOro anaau3a. OCHOBBI GU3HKH.

1. | Koppensaunonusiii u 1. 0030p nHUTEPATYpPHI U 4 1.CobecenoBanue,
perpeccHOHHbIH aHaIN3 B 3JIEKTPOHHBIX HCTOYHHKOB 2. TecTupoBaHue
3aJja9ax MeIUIUHEI WHPOPMALIUH T10 33IaHHOH TeMe

2. HanimcaHue pedepara

2. | AHanu3 BpeMEHHBIX PsIOB 1. 0030p nHUTEPATYPHI H 4 1.C06eC6210BaHI/Ie,
npu 00paboTKe 3JEKTPOHHBIX HCTOYHHKOB 2. TecTupoBaHue
JIEKTPOKAPIUOTPAMM. WHPOPMALIUH T10 3aIaHHOHN TeMe

2. HanimcaHue pedepara

3. | Yabrpassyk. Ucnonp3oBanue | 1. 0030p nuTEpaTyphl H 4 1.CobecenoBanue,

yIbTPa3ByKa B MEIUIIMHE 3JIEKTPOHHBIX HCTOYHHUKOB 2. TecTHpOBaHHUE
MHPOPMALINH TI0 3aJaHHOH TeMe
2. HarMcaHue pedepara

4. 1. 0630p nHTEpaTYpHI N 3 1.CobGecenoBanue,
Nudpa3syk. Ucnonp3oBanue | 3MEKTPOHHBIX HCTOYHHKOB 2. TecTupoBaHue
nH(ppa3ByKa B MEIHUIIUHE. nHGOPMAIIIH TI0 33JAHHOU TeMe




Ne Tembl
KoanuecTBO
n/ | AJIs cCaMOCTOSITeIbHOT O Buasi pador 4ACOB ®opma KOHTPOJIA
I H3Yy4YCHUSA
2. HaIIMCaHue
pedepara
5. | Mozmemn kpoBoTOKa B 1. 0030p nuTEpATYpPHI U 3 1.CobecenoBanue,
3IACTUYHBIX COCYaX. 3JIEKTPOHHBIX UCTOYHUKOB 2. TecTupoBaHue
Monens ®panka. nH(opManuy 1o 3a1aHHOH TeMe
2. HanHcaHue
pedepara
6. | JaTuuku pusnueckux 1. 0030p MUTEPATYPHI U 4 1,C06ece;[oBaHHe’
CHUTHAJIOB. 3JIEKTPOHHBIX UCTOYHHUKOB 2. TecTupoBaHue
HH(POPMALIUY 10 3aIaHHOH TeMe
2. HaTIMCaHue
pedepara

MopayabHas equHuna 1.2, JjeKTpuyecKue U MArHUTHBIE CBOIiCTBA TKaHeil U OKpy:Kalolleil cpeabl.
Onrnyeckne MeTOAbI HCCJIEI0BAHUS BelIeCTB.

7. | @usnueckue OCHOBBI 1. 0030p nHUTEPATYpPHI H 2 1.CobecenoBanue,
MarHuTO -Kapauorpaduu u 3JIEKTPOHHBIX HCTOYHUKOB 2. TectupoBaHue
MarHuTO-3HIeanorpadhun HHPOPMALINH TI0 3aTaHHOH TeMe

2. HalMcaHue
pedepara

8. | Onruyeckue MeTOIbI 1. 0630p nUTEPATYPHI U 2 1.CobecenoBanue,
HCCIIeI0BaHUs 3JIEKTPOHHBIX UCTOYHHUKOB 2. TecTupoBaHue
OuoNornYecKux MemopaH. nHpopManum 1o 3a1laHHOH TeMe

2. HalMcaHue
pedepara

9. | BozgelictBue 1. 0630p nUTEPATYPHI U 5 1.CO6€C€HOB3HI/I6,
yIBTpadHuOIECTOBOTO CBETA 3JIEKTPOHHBIX HCTOYHHKOB 2. TecTupoBaHue
pa3IMYHBIX AHATIA30HOB Ha WHPOPMALINH TI0 3aJTaHHOH TeMe
TKaHU YeJIOBEKA. 2. HaTIMCaHUE

pedepara

10. | Ucropus pazsurus 1. 0030p nHTEPATYPHI H 5 1. CobecemoBaHue.
MOPAITbHO-3THIECKOTO 3JIEKTPOHHBIX HCTOYHHKOB
MIPUHIIAIA B ICATEIEHOCTH WHPOPMALIUH TI0 33IaHHOH TeMe
Bpaua -CTOMaToJIoTa. 2. HalIMCaHHe

pedepara
Bcero 36

7. OneHo4YHbIe CpeAcTBa VIS KOHTPOJS YCIIEBAaeMOCTHM M Pe3yJbTaToB
0CBOCHMS YUeOHOI TUCHUIINHBI (MOAYJIs1)

7.1. OueHouHble cpeAcTBA [JIsi BXOAHOIO0 KOHTPOJIS YCIEeBAeMOCTH M
€3yJIbTATOB OCBOCHHS Y4eOHOM IUCHUILIUHBI (MO1YJIsT)

KOH TecToBBIE BOIIPOCHI BXOAHOI'0 KOHTPOJIHA
KOMIIeTeHIIMH
OK -1, OIIK -7 s 1. Kakasi 3aBUCHMOCTb MKy ONTHYECKOI MJI0THOCTHIO D u koHuenrpamnueii C pacreopa?
K -18 1) mpsMO MpOMOPLUHOHATBHAS;
2) o0paTHO MPOIOPIOHANIEHAS,
3) mpomopuroHATLHAS;
4) He 3aBHCST APYT OT JIPYTa;
5) Her BepHBHIX OTBETOB.
OK -1, OIIK -7, | 2. Kak 3aBucHT k03()(pHLHeHTa NPONYCKAHHUS T OT TOJILIHHBI cJ1051 [ BelecTBa?
[IK -18 1) mnpsMO NPONOPLUUOHANIBHO;
2) 00paTHO MPONOPIMOHAIBHO;
3) mnponopuUOHaNbHAS;
4) He 3aBHUCAT JIpYyT OT APYra;
5) Her BEpHBIX OTBETOB.
OK -1, OIIK -7, 3. KaxoBo Ha3HayeHHe CBETO(PMILTPA B YCTPoiicTBe G0T031eKTPOKoJI0puMeTpa?
1) JUIg TOJTyYeHHUsT ECTECTBEHHOTO CBETA;




Kon
KOMIIeTeHIUH

TecToBbIE BOIIPOCHI BXOAHOI'0 KOHTPOJIHA

I1IK -18

2) 7Sl MONMy4YeHHS MOHOXPOMATHYECKOTO CBETA;
3) s moNMydYeHHS MOJSIPU30BAHHOTO CBETA,
4) nans yCWIICHHS CBETOBOTO CHUTHAJIA;

5) nnsanpeoGpa3zoBaHKMe SHEPTUU CBETOBOM BOJHBI B SHEPIUIO 3EKTPUUIECKOTO TOKA;

OK -1, OIIK -7,
IIK -18

4. Jlas 4yero B ycTpoiicTBe (0T031eKTPOKOJIOPUMETPA HCMOJIb3YIOT KIOBETY CpaBHeHuUs1?
1) nns ompeneneHMst KOHIIEHTPAIUH OKPAIICHHOTO PAaCTBOPA B KIOBETE CPABHCHNS;
2) nns cpaBHEHUS CBETOBBIX OTOKOB MPOIIEAIINX UYepe3 OKPaIIeHHBIN PacTBOp;
3) nns cpaBHEHMs CBETOBBIX NMOTOKOB MPOIIEANINX Yepe3 UCCIEAYEMbIH PacTBOP U pacTBOP
CpaBHEHUS;
4) nans ompezeneHUs KOHIEHTPAIMK OKPAIIEHHOTO PacTBOPa;

5) JJIA CpaBHCHMS CBETOBBIX NOTOKOB NPOMICAIINX YEPE3 I/ICCJIeZ[yeMLIﬁ PpacTBop.

OK -1, OTIK -7,
MK -18

5. Padora moasipuMeTpa OCHOBAHA Ha:
1) 3akoHaX MPEJIOMIICHHUS CBETA;
2) 3aKoHaXx IOTJIOIICHUS CBETA,
3) 3aKoHE MOJIIPU3AINU CBETA;
4) sBICHNH (PIFOOPECICHITNN;
5) 3axKoHax TUAPOJHUHAMUKU.

OK -1, OIIK -7,
I1IK -18

6.YkaxnTe  NPaBWIBHYI0  MapKHMPOBKY(LBeT)

3JIEKTPOKAPAMOIPAMMbI B CTAHIAPTHBIX OTBEICHUSIX:
a) TpaBas pyka - KpacHBIH, JieBast pyka - )KENTHIN, IpaBas HOTa - 3eJIEHBIN, JieBast HOra - YEPHBIL;
6) mpaBas pyka - KpacHBIH, JieBast pyka - )KENTHIHN, JieBast HoTa - 3eJIEHBIN, IpaBasi HOTa - YEPHbIL;
B) IIpaBas pyKa - 3eJIEHBIH, JIeBast pyKa - KpacHbIH, JeBas Hora -)KENThIH, IpaBas HOTa - YEPHBIN;
I) TpaBas pyKa - XKENTHIN, JeBask pyKa - 3eJIEHbIH, JIeBast HOTa - YEPHBIN, TpaBasi HOTa - KPaCHBIN;

3J1eKTPOJOB  NPHM  perucrpanmu

J1) mpaBasi pyKa -u&pHBIH, JeBasi pyKa - KEIThIH, JleBasi HOTa - 3eIEHBIN, MpaBas HOTa - KPACHBIiL;

7.2. O1ieHOYHbIE

cpeacrea  AJisd TEKYHIET0 KOHTPOJIA YCIIEBAEMOCTH H

€3yJIbTATOB OCBOCHHS Y4eOHO! JUCHUILINHBI (MOXYJIs1)

Kon
TecToBBIC BOIIPOCHI TEKYIIEI0 KOHTPOJISA
KOMIICTCHIIMU
OK -1, OIIK -7, 1. Yto Ha3bIBaeTcs aMILUINTY/AO0H KoJieOaHUIi?
K -18 a) CMeNeHHe KOJeOIoIIecs TOYKH B TJaHHBI MOMEHT;
0) MakcHMallbHOE 3HAUYCHHUE CMEIICHHS MPU KOJICOaHUsX;
B) CMEIICHHUE 3a BpeMs, paBHOE MEpUOTy KOJICOaHUH;
r) MHUHHMAIbHOE 3HAUYCHHUE MPH KOJICOaHUSX;
J1) cMeleHue KoJebIolelicsi TOUKM B HaYalbHbIH MOMEHT;
OK -1, OIIK -7, 2. Yro Ha3bIBAIOT YACTOTOM KOJIeDaHUIi?
K -18 a) CcMellieHHne KoJIeOIonecss TOUKH B JAaHHBI MOMEHT;
6) MaxkcuManbHOE 3HaYCHHE CMEIIECHHUS NPH KOJIeOaHUsAX;
B) KOJHYECTBO KOJCOAHUM 32 SAUHUILY BPEMECHH;
r) BpeMs OJHOIO MMOJIHOTO KOJICOaHus;
J1) MHHHMaJbHOE 3HAYEHHE NPH KONeOaHUSIX.
OK -1, OIIK -7, 3. VYkaxkure ypaBHeHUE IUIOCKOH MeXaHUYeCKOMl BOJHBI?
- X
TIK -18 a) S = Acos[ w(t——)]
v
6) S = Asin wt
. y
S =Aw’sn( ot ——)
B) v
S = Asin( ot —
v in( ?o)
S = Acos( wt —
H) ( ¢)o )
OK -1, OIIK -7, 4. Yem xapakTepeH pe30HAHC KoJie0aHMii B KaKoii-1u00 cpene?
MK -18 a) BO3pACTaHUEM YaCTOTHI KOJCOAHUN;

0) yMeHbIICHHEM YacTOTHl KOJIeOaHHH;
B) PE3KHM M3MEHEHHEM MepHo/ia KoIeOaHH;
I) PpE3KUM BO3pacTaHWEM aMIUIMTYbI BEIHYKACHHBIX KOJICOaHMH;

II) PE3KUM YMCHBIICHUECM aMIUIUTYAbl BBIHYXKJICHHBIX KOJ'IC6aHHI71;




Kon

TecToBBIC BONPOCHI TEKYLIET0 KOHTPOJIA

KOMIICTCHIIMHA
OK -1, OIIK -7, 2 o
IIK -18 5. Kakue koJieGaHUs ONNCHIBACT JAHHOE YPABHEHUE: T+ 2f—+w,x = f,Cos ot
dt dt
a) CBOOOJHBIE C YACTOTOH @
0) 3aTyxaromue;
B) BBIHYXJCHHBIC;
r) CBOOOJHBIC HE3aTyXAarOIINE;
JI) aBTOKONEGaHus;
OK -1, OIIK -7, 6. [lepeunciaure MeXxaHM4YecKHe MPOLECCHI B :KUBOM OpPraHu3me:
IIK -18 a) JBIKCHUE CTEHOK, KJIATIAHOB Cep/illa, ABMKEHHE KPOBH, JIETKUX U APYTHX OPraHOB;

6) TreHepalys U pacIpOCTPaHEHHE MEKTPUUECKUX CUTHAJIOB B OpraHax;
B) IepeMelIeHHE JIEKTPUIECKUX BOJIH BO30YKJICHUS 10 HEPBHBIM BOJIOKHAM;
r) TpPaHCIOPT MOJIEKYJ H HOHOB uepe3 MeMOpaHy;

J1) pacnpocTpaHeHHe BOIHbI BO30Y KICHHUs O CepACYHOM MBIIIIIE.

7.3. OueHo4YHbIe CpeAcTBa VIS MPOMEKYTOYHOr0 KOHTPOJISI yCIIeBAeMOCTH M
€3yJIbTATOB OCBOCHMS Y4eOHOM M CUUIIHHBI

Ko
A BOl'lpOCLI K 3a49€Ty M0 JUCHUIIJINHE «(Dusmca, MaTeMaTHKa»
KOMIICTCHIIMH
OK -1, OIIK -7, 1. 3Byk Kak 4YacTHBIM Cilydail ynmpyrux MeXaHHUeCKHX KoJieOaHHH.
K -18 Krnaccudukaums 3BykoB. Jlorapupmuueckass IIKajga HHTEHCUBHOCTH 3BYKa M 3BYKOBOTO
JIaBJICHUSL.
OK -1, OIIK -7, 2. ®uznoTepanus. DNEKTPOJICUEHHE.
K -18 HenictBue MOCTOSSHHOTO JJIEKTPUYECKOTO TOKa HA OpraHu3M 4YeloBeka. Ammapar amis
rajJbBaHU3ANNH (IBYXIOIYTIEPHOJHBIH BRIIPSIMHUTEID).
OK -1, OIIK -7, 3. JleiicTBHE Ha OpPraHU3M 4YeIOBEKa MEPEMEHHBIM JJIEKTPOMArHUTHBIM IOJIEM YJIBTPaBBICOKOM
K -18 yacToTel. YBUY tepanus.Annapar qis YBY repanuu.
OK -1, OIIK -7, | 4HopmanbHast 3JEKTpOKapAMOrpamMma, —3allMCaHHAas B CTAHIAPTHBIX OTBEACHUSX, OCHOBHBIC
K -18 3yOmpl M ux mpoucxoxiaeHne. biok-cxema  anekTpokapauorpada, anekTposHuedanorpada,
aneKTpoMuorpada.
OK -1, OIIK -7, 5. AHomamu pedpakmuu 1a3a u ux koppekiusa. Chepudeckas u XpoMaTHdeckast abeppariim.
ITIK -18
Kon
Cl/lTyaIlHOHHI)Ie 3aJavum
KOMIICTCHIIMU
OK -1, OIIK - | 1. Ha6mopnas nos MUKpOCKOTIOM 3PUTPOLUTEI B KAIMIUISAPE, MOKHO U3MEPHTH CKOPOCTh TEUEHHS
7, TIK -18 kpoBu: v; = 0,5 mm/c. CpeHss CKOPOCTh TOKa KPOBH B a0pTe COCTaBIAET v2 = 40 cm/c. Ha ocHOBaHWHT
9THX AAHHBIX ONPEIENNTb, BO CKOJIBKO Pa3 CyMMapHas IJIOIA/Ab CEYeHUH (HYHKIIMOHUPYIOIINX
KanMULIPOB OOJIBIIIE IJIOMA/AN CEYEHHSI A0PTHI.
OK -1, OIIK - 2. Ontudeckas cuijla XpycTaluKa AJsl 4elloBeKa ¢ HOpMalbHBIM 3peHueM pasHa 25 antp. [lokasarens
7 TIK -18 npenomneHus 1,4. BeluucinuTe panuycbl KpUBU3HBI XPYCTaJIMKa, €CIM M3BECTHO, YTO OAUH PAAUYC
’ KPUBU3HBI B 2 pa3a O0JIbIIIe APyroro.
- - 3. Haiigure rpaHnily TOPMO3HOTO PEHTT€HOBCKOTO M3IIyUeHUs (HaCTOTy U IIMHY BOJIHBI) JIJIS
, p y TOp p y4 y y
7.TIK -18 HanpsbkeHus u;=2kB. Bo ckoibko pa3 sHeprus JOTOHOB ATHX U3MydeHHUH OoJbIe SHepTUn (HOTOHA, C
> o
JUIMHOK BOJIHBI A=760HM?




8. YueOHO-MeTOAMYecKOE ¥ HH(pOPMAITHOHHOE OOecTieYeHne TUCIUILINHBI

OcHoBHas squreparypa (0O.J1.)

1. PemuszoB, A. H. Menununckas u Ouonorudeckas ¢usuka : yueOHuk / A. H.
Pemu3zos. - 4-e uzn., ucnp. u pom. - Mocksa : I'90TAP- Menua , 2014. - 656 c. - Pexxum
nocryna: http://www.studmedlib.ru/book/ISBN9785970424841 .html

JHonosHureabHas gureparypa (1.J1.)

1. AatoHoB, B. ®. ®uszuka u Omodusnka s CTYICHTOB MEIUIIMHCKUX BY30B
[DnmexTponubIi pecypc] : yueonuk / B. . Antonos, E. K. Ko3noBa, A. M. Uepnspimi. -
Mocka : I'DOTAP-Memmna, 2013. - 468 c¢. - Pexum  nocryna:
http://www.studmedlib.ru/book/ISBN9785970424018.html.

2. ®uzuka U Omodusuka. PyKOBOACTBO K MPAKTUUYECKUM 3aAHATHSAM : ydyeOHOE
nocobue / B. ®. Autonos [u ap.]. - Mocksa : [DOTAP- Menua , 2013. - 336 c. - Pexum
noctyma: http://www.studmedlib.ru/book/ISBN9785970426777.html

2. ITaBnymikos, U. B. Maremaruka : yueOnuk / 1. B. TlaBnymikos, JI. B. Po3oBckuid,
N. A. HapkeBuu. - MockBa : ' DOTAP- Menua , 2013. - 320 c¢. - Pexxum pgoctyna:
http://www.studmedlib.ru/book/ISBN9785970426968.html

3. OCHOBBHI BBICIIIEH MaTeMaTUKA U MaTeMAaTUYECKOW CTaTUCTUKH : yueOHuk / 1. B.
[TaBnymkoB [u ap.]. - 2-e u3g., ucnp. . - M. : I'DOTAP-Menuna, 2008. - 424 c. - Pexum
noctymna: http://www.studmedlib.ru/book/ISBN9785970415771.html

ba3bl 1aHHBIX, HH()POPMAITHOHHO-CIIPABOYHbIE U MIOMCKOBbIE CHCTEMbI

1. OBC "KoncynsranT ctynenta" CTyaeHdyeckasi JJIeKTpOHHass OuOimnoTeka (10CTyn
Ha caiite https://www.studentlibrary.ru/)

2. «KoHcynbTaHT-Bpaua. OJeKTpoHHass MeAunuHckas Oubnuoreka»  (OBC)
http://www.rosmedlib.ru

Metoaunueckue ykazanus (MY)
1. Meronuueckue ykazaHus cTyaeHTaM https://edu.tyumsmu.ru/course/Pu3uka,
MaTeMaThka



http://www.studmedlib.ru/book/ISBN9785970424018.html
http://www.studmedlib.ru/book/ISBN9785970426968.html
http://www.rosmedlib.ru/

9. MaTepuaibHO-TeXHHYECKOe o0ecnevyeHne JUCIUILIUHBI (MOYJIs1)

Ne Homep KOpuanyecknii aapec
n/ /MHIEKC HaumMeHoBaHUe 000PYI0OBAHHBIX YUeOHBIX y4e0Hoii 6a3bI B
I | KOMIeTeHIHH KaOMHETOB, 00HLEKTOB ISl POBeIeHHs COOTBETCTBHM €
o JIMHECH3UEHn HA
NPAaKTHYEeCKUX 3aHATHI ¢ epevYHeM OCHOBHBIX OCyIeCTRIeHHE
00opynoBaHMi o0pa3oBaTesIbHOI
JEeATECJIbHOCTH
l. OK-1 VYuebnas xomuata Ne810 kadenper wmenumuHckoi | 625023, TromeHckas
nHPOPMAaTUKK W OHOJIOTMUECKOW (U3MKH C CETEeBOW | 001acTh,
cekueir 6mostukn FOHECKO ochnamena cnenyronmm | . TromeHs,
000pyI0BaHUEM: yi. Onecckas, a. 54,
Mynetumenuiiasiii - npoektop  ACER  X1261 B | kopnyc  Ne2,  8-i1
KOMILJIEKTE — 1 1mT.; aTax, koM. 8§10
HoyTOYK ASUS K50 HD B kommuiekte — | mit.;
2. OIIK-7 VYueOnas xomHata Ne813 kadenpsl memunuHckon | 625023, TromeHcKas
nHPOPMATUKH W OHOJIOTUYECKON (HU3MKH C CEeTeBOH | 00IacTh,
cekuuet 6uostuku FOHECKO ocnamena crnegyromuM | . TroMeHb,
000pyI0BaHUEM: ya. Opecckasi, 1. 54,
Kapnuorpadst - 3 mT; kopnyc  No2,  8-i1
Mynetumenuitasiii - npoektop  ACER  X1261 B | atax, kom. 813
kommuiekte — 1 mT.; HOoyroyk ASUS K50 HD B
KOMILJIEKTe — | 1mT.;
3. IK-18 VYueOnas komHata Ne814 kadenpsl MemunuHckon | 625023, TromeHcKas
nHPOPMATUKA W OMOJIOTUYECKON (HU3MKH C CEeTeBOH | 00IacTh,
cekuuent 6uodtuku FOHECKO ocnamena crnegyomuM | . TromeHb,
000pyI0BaHUEM: ya. Opecckasi, 1. 54,
Amnmnapar qig YBY- tepanuu — 2 mr; xopryc  Ne2, 8-i1
Tepmomertpsl — 4 mir; 3Tax, koM. 814
KroBersl ¢ pactBopamu 4 mapel (1 mapa — lmT. ¢
XJIOPUCTHIM HAaTPUEM U | IIT. ¢ TIIMLEPUHOM);
Mynetumenuiiabii - npoektop  ACER  X1261 B
koMmiuiekte — 1 mrT.; HOyrOyk ASUS K50 HD B
KOMILJIEKTe — 1 mT.;
4. ITK-18 VyeOnass komnHara Ne804 xkadenpsl menunuHckoil | 625023, TromeHckast
uHbOpMATUKU U OHoJIOTHYECKOM (U3MKM ¢ ceTeBoi | obnacTh, TI. TromeHsb,
cexknueit ouostukun FOHECKO ocnamena crnemyromuMm | yi. Onecckas, 1. 54,
000pyZI0BaHUEM: xopryc  Ne2, 8-i1
®OOK — 3 mT; KroBeThl ¢ uccnenyeMpIMi pacTBOpaMH — | dTax, koM. 804
3 KOMIIIEKTa MO 3 mapsl pa3HOrO JUAMETPa;
[Tonsapumerpsl — 6 1mr; KroBeThl € HCCIEAyEeMBIMU
pactBopamMu — 6 KOMIUIEKTOB 10 4 mIT. pa3HOH
KOHLIEHTPALINH;
Pedppakromerpsl -3 1mT; KrioBeTsl ¢ wuccienyeMbIMu
pactBopamMu — 3 KOMIUIEKTa 1o 4 IIT. pa3HOU
KOHIIEHTPAIIUY;
Hoyr6yk ASUS K50 HD B xommekte — 1 mr.;
3. IMK-18 VYuebnas xomuata Ne815 «kadenper wmenunuHckoi | 625023, TromeHckas

nHOpPMATUKH U OUOJIOTHUYECKOW (U3UKU C CeTeBOM
cekueir 6mosTukn FOHECKO ocHamiena cienyromum
000pyI0BaHUEM:

IlepcoHanbHble KOMIBIOTEPHI — 15 1mIT.

obmacte, T. TromMeHb,
ya. Onecckas, 1. 54,
koprmyc  Ne2,  8-i
JTaX, koM. 815




IlepeyeHb THIEH3MOHHOIO MPOTPAMMHOIO O0ecneYeHus

1. DnektpoHHas oOpa3zoBaTelbHas cUCTeMa (IIOCTpOEHA HAa OCHOBE CHCTEMBI
ynpaBiaeHus oOydeHueM Moodle Bepcum 3.1 (Moodle — cBoOGomgHOE mporpaMMHOE
obecrnieueHue,  pacrnpoctpansiemoe  Ha  ycioBusix — Jjunensun  GNU  GPL
(https://docs.moodle.org/dev/License)

2. Cucrema «Koncynerantllntoc» (rpaxmancko-npaBoBoit gorosop Ne 52000016
ot 13.05.2020)

3. AwnTtumnnaruar (JUIEeH3UOHHBIN qoroBOp OT 16.10.2019 Ne 1369//4190257), cpok
10 16.10.2020

4. AwntuBupycHoe mnporpammHoe obOecnieueHue «Kacnepckuit»  (Kaspersky
Endpoint Security nis 6usneca - Pacimpennsiii Russian Edition. 500-999 Node 1 year
Educational Renewal License na 500 kommnbsrotrepos, cpok 0 09.09.2020

5. MS Office Professional Plus, Bepcus 2010, Open License Ne 60304013,
60652886 (akageMuueckue Ha 62 1mojib3oBaTes), OECCPOUHbIE

6. MS Office Standard, Bepcus 2013, Open License Ne 63093080, 65244714,
68575048, 68790366 (akanemudeckue Ha 138 mosp3oBareneii), 6ecCpoUHbIe

7. MS Office Professional Plus, Bepcus 2013, Open License Ne 61316818,
62547448, 62793849, 63134719, 63601179 (akamemmuueckue Ha 81 I1OIB30BATEIS),
OeccpouHble

8. MS Windows Professional, Bepcus XP, Tun nuueH3un Heus3BecTeH, Ne
HEW3BECTEH, KOJI-BO TIOJIb30BaTENICH HEU3BECTHO, OecCpoUHast

9. MS Windows Professional, Bepcust 7, Open License Ne 60304013, 60652886
(akamemMudeckue Ha 58 moyIb30BaTeleii), 0eCCpOUHbIC

10. MS Windows Professional, Bepcus 8, Open License Ne 61316818, 62589646,
62793849, 63093080, 63601179, 65244709, 65244714 (akamemuueckue Ha 107
IIOJIH30BATEIICH ), 0ECCPOUHBIC

11. MS Windows Professional, Bepcus 10, Open License Ne 66765493, 66840091,
67193584, 67568651, 67704304 (akanemuueckue Ha 54 moap30Bares), 6eccpouHbIe

12. Uudpopmanmonno-ananutuueckass cuctema SCIENCE INDEX nunieH3uoHHBIN
norosop 4190214 ot 12.09.2019

13. Bebunapnas miarpopma Mupanonuc (TpakIaHCKO-TIpaBOBOM JoroBop Ne
4200041 ot 13.05.2020)



https://docs.moodle.org/dev/License

