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Paznen 1. IlepedyeHp miaHupyeMbIX pe3yJbTaTOB 00y4YeHHs] JMCHHUILIMHE, COOTHECEHHBIX C
IVIAHNPYeMbIMH pe3yabTaTaMu ocsoeHusi OITOII

1.1. Ilesb u3yyeHus: AU CUMILINHBI

CrocoOCTBOBaTh OBJIAZICHUIO CTYJIEHTAMU-MEIUKAMU MAaTeMAaTHYECKUM ammapaTroM, HEOOXOIUMbIM
JUISL  PEIICHUsT TEOPETHMUYECKUX M TPAKTHYECKHUX 3a/]ay, pa3BUTHE Yy CTYIACHTOB CIOCOOHOCTH
CaMOCTOSITEIIbBHOTO HW3Y4YEHUS MaTeMaTHYECKON JUTEpaTypbl M YMEHHUS BBIPAKAaThb MaTEMaTHYECKHM
SI3bIKOM €CTECTBEHHOHAYUYHbIE U KIIMHUYECKUE 3a/1a4H.

CnocoOcTBOBaTh  (POPMUPOBAHUIO Y CTYACHTOB-MEIMKOB CHCTEMHBIX 3HAaHUH O (QU3HUECKUX
CBOMCTBaX M (PU3MYECKUX MPOIEccaxX, MPOTEKAIONIMX B OHMOJOTHYECKUX OOBEKTaX, B TOM YHCIEC B
YEJIOBEUYECKOM OpTraHu3Me, HEOOXOAMMBIX JIJII OCBOCHUS APYTHUX YYCOHBIX NUCIMIUIMH U (HOPMHUPOBAHHS
npo(ecCHOHATLHBIX BpaueOHBLY KAYECTB.

1.2. 3agauu u3ydeHust JUCUMIIMHBI

¢ (opmupoBaHUE HABBIKOB MPOBEICHUsS cOOpA U MEIUKO-CTATHCTUYECKOTO aHAIM3a HH(POpMAIHH
0 MOKa3aTeNsIX 3I0POBbS JCTEH, XapaKTEPU3YIOIINUX COCTOSTHUE UX 3I0POBbS;

e (HOpPMHUPOBAHKE Y CTYACHTOB JIOTUYECKOTO MBIIUICHUS, YMEHHSI TOYHO (POPMYIIMPOBATH 3a]1a4y,
CIIOCOOHOCTh BBIWICHATH TJIABHOC W BTOPOCTCIICHHOE, YMEHHUS JelIaTh BBIBOJBI HA OCHOBAHHH
MIOJTYYCHHBIX PE3yJbTaTOB U3MEPEHHIA,

® U3yuyCHHE pa3/eliOB MATEMATHYECKOI'O aHAJIM3a M OOLIeH (U3UKH, KOTOPhIE HEOOXOIUMBI IS
pacCMOTpPEHHsT  MPOIIECCOB, MPOTCKAIOMIUX B  OMOJOTMYECKMX  OpraHM3Max, B3aUMOJICHCTBUS
OMOJIOTUYECKHX TKaHEeH ¢ pu3udaeckumu (pakTopamMu U MPUHIIMIIOB PAOOTHl MEIUIIMHCKON TEXHUKH;

e 00yYCHHE CTYJACHTOB TCXHUKE OC30IMACHOCTH IIPH padOTe ¢ MEIUIIMHCKIM 000pYIOBAaHUEM.

1.3. MecTto nucuunuabl B cTpykrype OINOIT

Hucuumnuna «®usuka, MmaremaTuka» oTHocuTcss K Onoky b 1. Jucuumimussl (Momgyiu)
00s3aTeNbHOM YacTH.

OcHOBHBIE 3HaHMs, HEOOXOAMMBIE A M3YyYEHMS UCLUIUIMHBL (HOPMUPYIOTCS NPU H3Y4YEHHUH
JTUCITUTUIMH MaTEeMAaTUKH U (PU3UKH B 00BEME Kypca cpeiHel 001eo0pa3oBaTeIbHOM ITKOJIHI.

SIBnsieTcst mpeAlIeCTBYIOMIEH JUIs M3Y4eHUs JAMCUUIUIMH: MenunuHckas uH(pOpMaTHKa,
Meaununackas u Ouonornueckas ¢usuka, Hopmanbnas ¢usuonorus, Ilatodpusmonorus, kimHudeckas
naro¢uzuonorus (Moayib [Tarodusunonorus).

1.4. O0bekTHI NpOdeccunoOHATBLHOM 1eATeTbHOCTH

O6bexTamu pohecCuoHANBHOM NeSTENIbHOCTH BBITYCKHUKOB, OCBOUBILIUX Pab0ovyIo Iporpammy
JTUCLUTUIMHBI, SIBISFOTCS:

- pm3maeckue nmia B Bo3pacre ot 0 10 18 et (manee — neTH, MaUueHTHI);

- (huznYecKue TuIa — poAUTeNH (3aKOHHbIE IPECTaBUTENN) AETEH;

- HACEJICHHE;

- COBOKYIHOCTb CPE€JCTB M TEXHOJIOTHH, HalpaBJIEHHBIX Ha CO3/laHHE YCJIOBUMN JUIsI OXpaHbI
370pOBbS JETEH.

15. Tunsl 32124 NpoecCHOHATIBHOM 1eSITeTbHOCTH

N3ydenne naHHOM AMCIMIUIMHBI HAIIPaBJICHO Ha MOJrOTOBKY K PEIICHHUIO 3a/1a4 MpodecCHOHaTbHON
JEeSTEIbHOCTH CIEAYIOIINX TUIIOB:

JMAarHOCTHYECKAsI.



1.6. Ilmanupyembie
IUIAHHPYeMble Pe3yJIbTAThI

pe3yJIbTaThl

O0CBOCHUSA

IUVIAHUPYEMbIX Pe3yJbTAaTOB OCBOCHHS MPOrPaMMbI
[Iporiecc m3ydeHUs AUCHUIUIMHBI (MOAYJIS) HampaBieH Ha (OPMHUPOBAHUE Y BBITYCKHUKA
CIENYIOINX KOMIIETEHLINMN:

NporpaMmbl -
o0yueHUs1 MO JAUCHUILINHE,

KOMIIeTeHINH
o0ecrmeynBawIIUe JOCTHKEHHE

BBIITYCKHUKOB,

Ne pazgena
PesyanTarn ITepedeHs MIAHUPYEMBIX PE3yJILTATOB Ouenounbie AMCIHILIHH
0CBOCHMS Hnymkarop 00yeHHUs 10 THCHHILIHHE (MOLYJTIO) cpescTBa b, No

No oroI AOCTHKEHU cemectpa, B

KOTOPBIX
I (MHAeKC U | st (opmmpyer
/m | coaep:xaHue | KOMIETEHI] At NPOMeRy st
KOMIIeTeH- un 3HaTb Ymers Baagers TeKy1lero TOYHOIi KOMITETEHI[
1Hm) KOHTPOJISt arrecran ust
HH
1 2 3 4 5 6 7 8 9
1 | OIIK-5. NI OIIK 5.1 | YausepcansHoc | Pemarts Maremarunae | Bompocsr IIpoBepk | Pazmem Ne
Crocoben [Mpumenser | Tb XapakTepa THUIIOBBIC CKOU U UL a Ne 1-5
OLICHUBATh OCHOBHEIE 3aKOHOB JIOTUKH | 3a/laudl C ¢usnueckoii | cobecenoB | mpakrtuue | Cemectp
MopdodyHKI | PuznKo- MaTeMaTU4eCKUX | MCIONB30BAHU | TEPMUHOJOTU | aHMS IO CKHX Nel
HOHANBHEIE, MaTeMaTude | paccykKAeHWH, €M OCHOBHBIX eil. TeMam HaBBIKOB
(usmonornue | ckue, HX CBOICTB Marematuue | TecrtupoBa | Tectupo
CKHe €CTECTBEHHO | TPUMEHUMOCTD byHKIMH 1 CKUM U HHE BaHHUE
COCTOSIHUS U Hay4yHbIE BO BCEX OCHOB ¢mmyecknm | Tunossle Cobecen
MATOJIOTHYECK | MOHATHUSA U o0macTsIx mapdepenHa | anmapatom 3a7a4u OBaHHE
We MPOLECChl | METO/BI YEJI0BEYECKOH JBHOTO U YISt OTyeTsl
B OpraHu3Me | HCCIEJOBaH | JEATEIbHOCTH. MHTETPAIBHOTO | 00paboTKH, naboparop
YeJoBeKa Ul | Ui IpH OcHoBHBIE UCYHCIICHUSL. aHaIM3a u HBIX paboT
peLieHus peuieHnn ¢dmnueckne Pemarp unrepnperar; | [IpoBepou
npodeccroHa | MpoQeccuoH | 3aKOHOMEPHOCTH | THIOBBIC 7031 Has paboTta
JBHBIX 337a4 | AJIBHBIX , OITUCBHIBAIOIIME | 3aJa4d Ha nony4yeHubix | Pedepar
3a7ad. NpOTEKAHUE OCHOBHBIE 9KCHEPUMEHT
MPOIIECCOB B busnueckue AIBHBIX
OUOJIOTHYECKUX | 3aKOHBI U JIaHHBIX.
00BEKTaxX U CUTyallMOHHBIE | HaBhIKaMHu
TKaHIX. 3a7a4H, paboThI CO
[MepBuuHoe CBSI3aHHBIC C CIPaBOYHON
(u3HUecKoe Gu3HYeCKUMH | ®
Jeiicteue IIPOLECCAaMU B | MHCTPYKTHBH
OCHOBHBIX OMONOTHYECKH | Oif
¢busmuecKux X 00BEKTaX U JIUTEpaTypoit
(axTOpoB Ha TKaHSIX U
Ononmorudeckue | paboToi
OOBEKTHI. MEIULIHCKO
arnmnaparypsl.

2 N OIIK 5.2 | Bo3MOXHOCTB OLeHuBaTh Croco6HoCcTs | Bompocsr Iposepk | Pazgen Ne
Wurepnpern | mocrpoeHus BEITMUHMHY 10 ULt a Ne 1-5
pyer MaTeMaTHieckon | (QusHIecKux aHanu3upoBa | cobecenoB | mpaktuae | Cemectp
pe3ynbTaThl MOJIEIH TSt (dakTopos, Tb U aHus 10 CKHX Nel
bu3MYecKuX, | omucaHus BO3/ICICTBYIOII | CpaBHUBAThH TeMam HaBBIKOB
MaTeMarude | MpOIEecCOB WX Ha nonyyeHHyro | TecrupoBa | Tectupo
CKHMX M MHBIX | OKpY’KaroIIEro OpraHu3M. Hay4YHO- HHE BaHHUE
€CTECTBEHHO | Mupa. MeIUUMHCKY | TumoBble Cobecen
Hay4YHbIX 10 3a/1a91 OBaHHE
HCCIIe/I0BaH nHpopmanu Otyets!
nit mpn 10, JIeNaTh naboparop
penieHnn BBIBO/IBI. HBIX paboT
npoeccroH ITposepou
AIIBHBIX Has paboTta
3a7ad. Pedepar




Pa3nen 2. O6beM JUCHUIJIMHBI U BUABI YUeOHOH padoThl

OO6m1ast TPy10eMKOCTh AUCITUTIIMHBI COCTABIISIET 3 3a4eTHBIX eanHuIbI, 108 vac.

. Bcero Cemectpbl
Buj yueOHoii padoThl 4ACOB No 1
1 2 3
KonrakTHasi padora (Bcero) 72 72
B TOM YHCIIE:
Jlexruu (JT) 18 18
[Tpaxtuueckue 3ansatus (I113) 54 54
CamocrosiTesibHas padoTa (Bcero) 36 36
B TOM YHCJIC:
- [ToaroroBka K 3aHATUSIM 10 10
- [loaroroBka k mpoBepo4YHOM paboTe (perieHne TUITOBbIX 8 8
3aj1a4)
- Odopmienne oT4eTOB J1a0OPATOPHOTO MPAKTHKYMA 6 6
- Pedepar 6 6
- [TonroToBKa K TECTUPOBAHUIO 6 6
Bua npomexxyTouHOM aTrTecTanuu | 3auer + 3a4eT
OO0masi Tpy10eMKOCTD (4aChl) 108 108
3aveTHbIe eTUHUIIBI 3 3

Pa3nen 3. Conepikanue THCHHIUIMHBI, CTPYKTYPHPOBAHHOE N0 TeMaM (pa3eiam)

3.1. Conep:xanue pa3aeoB AUCHUITHHBI

Kon
KOMITeTEeHIIHH

HanMmeHnoBanue
pasaesa I CUMIIHHbI

Copneprxanue pa3sjeiia (TeMbl pa3/ieioB)

2

3

4

OIIK-5

OcHOBBI

T depeHaIbHOro U
WHTETPaJIbHOTO
VCUUCIIEHUS

Jexyuu: InddepernrpoBanne GyHKIHN;
Huddepenumansapie ypaBHEHUS

Ipaxmuueckue sanamus: JnddepeHuppoBanue
(hyHKUMi oHOM nepemenHol; JnddhepenmpoBanme
(GyHKIWH IBYX nepeMeHHbIX; HTerprpoBanue
(dbyHKIMI 01HOM nIepeMeHHOH; [luddepeHnmanbabie
ypaBHeHUs; Pemienne npuknaaHeix 3anad; torosoe
3aHsATHE 110 MaTEMaTHKE.

OIIK-5

OCHOBBI METPOJIOTHH

Ipaxmuuecxkue s3anamus: OOpaboOTKa pe3yIbTATOB
JKCIIEPUMEHTA; DIEKTPOU3MEPUTETHHBIE IPUOOPHI.

OIIK-5

AxkycTHKa

Jlexyuu.: Konebanuns u BoHbL. AKycTHKa. Ou3nka
ciyxa.

Ipaxmuueckue 3anamus: KonebaHus 1 BOJIHBL,
AKycTHKa.

OIIK-5

MexaHWKa JKUIKOCTH

Jlexyuu: CaoiicTBa OCHOBBI
THIPOIUHAMHKH

DIIeMEHTHI TEMOIUHAMUKHI

Tpaxmuueckue 3anamus.; MexaHuKa XUAKOCTEH;

CBolicTBa JKUJIKOCTEH.

SKHIKOCTH.

OIIK-5

Onruka

Jlexyuu: Ontuka

Ipaxmuueckue sansmus: Onruka; 3yueHue CBOHCTB
MIOJIIPU30BAHHOTO CBEeTa; DU3NYECKHE OCHOBBI
CIIEKTPOMETPHH U KajlopuMeTpuu; Toropoe 3anstue
1o (husmKe.




3.2. Pa3aenpbl AMCUMILIMHBI M MEKTUCHUTLTHHAPHBIE CBSI3HU C 00ecneYnBaeMbIMHU (IOCJIETYIOIIMMH)

AUCUMIIJIMHAMHA
Ne | HaumeHoBaHMe ofecnieYuBaeMbIX Ne Ne pa3jiesioB JaHHOM THCIUTLTHHBI, HEOOXOTMMBIX
m (mocsieayOMIUX) IMCUMILTHH JJIS U3yYeHHs1 o0ecrequBaeMbIX (MOCIeAYI0IIHNX)
n AUCHMITHH

1 2 3 4 5
1 | Meaunuackas nHpOpMaTHKA + + + + +
2 | MemummHCKasi 1 OMOJIOTHYECKast + + + + +
busnka
3 | Hopmanbnas pusumomnorus + + + + +
4 | TlaTodusnonorus, KIMHAYECKas
natopu3noaorus (MOAyIb + + + +
[Tarodusuosnorus).
3.3. Pa3gesnl AMCHUILIMHBI M BUABI 3AHATHI
N HaumeHnoBaHue pa3jesa JHCHUIIMHBI JI I3 CPC Beero
n/n 4acoB
1 2 3 4 5 6
1 | OcHoBbl mupepeHITnaTBHOTO 1 4 18 10 30
MHTETPATHHOTO HCYHCIICHUS
2 | OCHOBBI METPOJIOTHH - 6 5 11
3 | AKycTHKa 6 6 7 19
4 | MexaHuKa )XKUIKOCTH 4 6 7 17
5 | OnTuka 4 18 7 29
Bunx npoMexyTOouHOM arTecTanyu: | 3a4eT +
| Utoro: 18 | 54 | 36 108
3.4. TemaTu4yecKui IJIAH JEKIUH
Ne | Nepasgena | Temaruka . Tpynoewkoct
/M | TUCHMIITAHBI JIEKIUH Conepaanue nexuui ll(qac)
ceM.
1 2 3 4 5
1 1 Huddepen | Oynkuus. CioxHble 1 00paTHbIE QYHKIMH. 2
uupoBanue | I'padux pynkuuu. [lonsrue pynkuumy,
GbyHKIM middepenmpyemoit B Touke. JJuddepeniman
¢byHkuy, npousBoaHas GyHkuuu. [IpaBuia
muddepernrpoBanus. [IpousBoaHbie U
¢ depeHIabl BHICIINX MOPSIIKOB.
IIpousBoaHas 10 BpeMEHU, CKOPOCTb,
YCKOpEHHE.
OYHKIIMU HECKOJIbKHUX MepeMeHHBIX. O0IacTh
OTIpeIeIICHUsI, TIPEJIEIT, HETIPEPHIBHOCTb.
YacTHbIE TPOU3BOAHBIE, MIOJIHBIN
muddepennman. [IpousBoanas mo
HarpaBlIeHUIO, TpaaueHT. [Ipumenenue
nostHOTO U depentinana 1 BIYUCICHUS
MOrPEMIHOCTEN U3MEPEHUN.
2 1 Huddepen | [lepBooOpasnas. HeompeneneHHbIi HHTETpAI. 2
nuaneHeie | Metoasl unterpupoBanus. @opmyna HeroToHa
ypaBHeHusi | — JleliOHuna.
[TonsTre nudpepeHuanbHOro ypaBHEHUs.

7




Oomiee pemienne. YacTHble pelieHus,
HavanbHble ycnoBus. [Ipumep 3anaum us
€CTECTBO3HAHMS, PUBOISALIEHCS K
muQQepeHIranbHbIM YPaBHEHHSIM.
3 3 Konebanust | OcHOBHBIC MOHATHS KHHEMATUKU U TUHAMUKA 2
Y BOJIHBI TBEPJBIX TEJ.
Bue! konebarenpHbIX ABMKeHUN. Dusnyeckue
XapaKTEPUCTUKU, YPAaBHEHUS, TaPAMETPHI,
OIHMCHIBAIONINE KOJIEOATETbHBIC ABUKCHHUS.
Mexanndeckre BoJIHE. CBOMCTBA BOJIH,
0COOCHHOCTH PACIPOCTPAHECHUS B OJTHOPOAHBIX
Y HEOJAHOPOJHBIX Cpelax.
4 3 AKycTuka Axycrtuka. [1Ikana 3ByKOBBIX BOJIH. 2
du3nyecKue XapaKTEePUCTUKHU 3BYKA.
XapakTepuCTUKH OLIYIIEHHUS 3BYKa.
Wudpa3Byk. YIbTpas3ByK.
5 3 ®dusuka du3nuecKue 3aKOHOMEPHOCTH ITPOBECHUS 2
ciyxa 3BYKOBBIX KOJI€OaHUH B yX€ YeJIOBEeKa
6 4 CaolicTBa OcoGenHoctu MOJIEKYJIIPHOTO CTPOCHUS 2
KUJKOCTU. | )KUIKOCTEM. [ToBepxHOCTHOE HATSKEHUE.
OcHoBBI CwmauuBaemocTh. KanusisipHele siBICHHUS.
ruaponrHa | MneanpHas U peanbHasg KUAKOCTh. Y paBHEHUS
MUKH JBUKEHUS MJI€aJTbHOM JKUJIKOCTH. Bs3KOCTB.
VpaBuenune  Ilyaszeiina.  Buasl  TeueHus
peanbHOM )KHMIKOCTH, yucio PeliHoabca.
7 4 OnemenThl | OcoOeHHOCTU T€YEHHS KPOBU B KPOBEHOCHOM 2
reMojuHaM | cucreme. Mojenu KpOBEHOCHON CUCTEMBI.
WKH PaGota u MomHOCTH cepaua.
8 5 OnTuka Jyanu3m cBeta. BojIHOBBIE U KOPITYCKYJISIPHBIE 4
cBoiicTBa cBeTa. DU3HYECKHUE OCHOBBI
MIPUMEHEHHUSI CBETOBBIX BOJIH B MEJIUIIMHE.
[onspumetpusi. CriekTpaabHbIN aHAIU3.
Hroro: 18
3.5. TemaTuyeckuii NJIaH MPAKTHYECKUX 3aHATHII (CEMUHAPOB)
Temaruka Tpynoemroct
Ne | Nepasena npaktuyecknx |  Co i b (1ac.)
Y - — P 1 Aep:KaHNe MPAKTHYECKHUX 3aHATHH
3aHATUH 1 cem.
1 2 3 4 5
1 1 Jubdepenip | Pynkuus. Cnoxublie ¥ 00paTHbIE QyHKIMY. 3
OBAHHME I'padux dpynkunn. Housirue dpyHkimm, U3 aux ma II1:
yHKIHiT muddeperumpyemoit B Touke. Juddepeniman 1
OHOI ¢byHkumy, npousBoanHas ¢pynkuun. [Ipasmia
HepeMeHHOIt muddepennmposanus. [IponsBogHsie U
¢ depeHnranbl BBICIINX MOPSIIKOB.
HpOI/IBBOI[HaSI 110 BpEMCHHU, CKOPOCTh,
YCKOpCHHE.
HpaKTH‘—[eCKaH MOAT0TOBKA: TCOPETUICCKUC
PACUYCTEI 110 TEMC 3aHATHUA
2 1 Juddepenp | Obmacts onpeaenenus GpyHKIUH JIBYX 3
OBaHUeE NEPEMCHHBIX. HaXO)K,I[eHI/IC YaCTHbIX I/I3 HUX Ha HH
(yHKIMif IByX | MPOM3BOJIHBIX U MOJHOTO auddepennuana. 1
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NEPEMECHHBIX

[Mpumenenune noHOTO MU QepeHImaa s
MPUOIVKEHHBIX BBIYMCIICHHIA.
IMpakTHyeckas NOArOTOBKA: TCOPETUUCCKHE
pacyeThl Mo TeME 3aHATHUS

Wurerpuposan
ne QyHKIHHA
OJIHOU
MepEMEHHON

[lepBooOpazHas GpyHKIHS 1 HEOTPEAETICHHBIN
nHTerpai. OCHOBHbIE METOBI
WHTETPUPOBAHUS: METOJT TOXKAECTBEHHBIX
peoOpa3oBaHuil, 3aMEHBI TEPEMEHHBIX U
WHTETPUPOBAHHE 10 YACTSIM.

OnpeneneHHbIN HHTErpall.

IIpakTHyeckasi MOATr0TOBKA: TEOPETUIECKHE
pacyeThl [0 TeMe 3aHATH

3
N3 gux ga II1:
1

Juddepenmma
JIbHBIC
ypaBHEHHUS

Oouiee NoOHATHE pelICHUS
muddepenuunansHoro ypasaenus (1Y).
Anroputm pemenus Y 1-ro mopsiaka ¢
Ppa3IensIoImUMHUCs IepeMEHHBIMU. 3a7a4a
Komm.

I[IpakTHyeckasi MOATOTOBKA: TEOPETUUECKHE
pacyeTsl 1o TeMe 3aHATHS

3
N3 gux ua I1I1:
1

Pemenne
MIPUKIIATHBIX
3aJa4

Pemenue 3agau Ha uccienoBaHue
(YHKLIMOHANBHOW 3aBUCUMOCTH U
MOJETUPOBAHHUE MIPOLIECCOB IpH momoutu /Y.
IIpakTHyeckasi MOATr0TOBKA: TEOPETUIECKHE
PACUYCTEI 110 TEMC 3aHATHUA

3
N3 gux ua I1I1:
1

Hrtorosoe
3aHATHUE T10
MaTEMAaTHKE.

[IpoBepounast pabora Ne 1. TectupoBanue.
[IpakTHyeckasi MOATOTOBKA: TEOPETUUECKHE
pacdeTsl 1o TeMe 3aHATHS

3
N3 anx wa I1I1:
2

O6paboTtka
pE3yJIbTaToB
IKCIIEPUMEHTA

ANTOpUTMBI 00Pa0OTKH PE3yITBTATOB
U3MEPEeHUH (PU3MYECKUX BEITHYHH.
JlaGoparopHast pabota «l3ydeHne MEeTo10B
HU3MepeHUsl PU3MUECKUX BETUUNHY
IIpakTHyeckasi HOArOTOBKA: IPOBEICHUE
I/ISMepeHI/Iﬁ IIpU MMOMOIIN U3MEPUTCIIBHBIX
MpUOOPOB ¥ MHCTPYMEHTOB C YYETOM
TIOTPEITHOCTH

3
N3 anx ua I1I1:
2

DneKTpou3mMep
UTEJbHbIE
puoOpbI

TexHuka 6€30MaCHOCTH PU paboTe ¢
ANEKTPHUUYECKUM TOKOM. [IpaBuiia paboThI ¢
ANEKTPOU3MEPHUTENBHBIMU ITPUOOpAMHU:
ompeieieHre Ha3HAYeHHS U KJIacca TOYHOCTH
npubopa, cHATHE Moka3anui. JlaboparopHast
pabora «/3y4yenue crioco0oB M3MEpeHHs
ANEKTPHUYECKUX BEITHIUH.

IIpakTHYecKasi MOATOTOBKA: IIPOBEACHNE
I/I3MepeHI/II71 IIpYU IMOMOIIN U3MEPHUTECIIBHBIX
MPUOOPOB C YUETOM MOTPELIHOCTH

3
N3 aux uwa I1I1:
2

Komnebauus u
BOJIHBI

Perienue 3a1a4 Ha orpe/ieieHHE OCHOBHBIX
(hm3nuecKuX mapaMeTpoB U 3aKOHOB
KOJIeOATEeIILHOTO ABMKCHUSI.

JlaGopaTtopHas pabota «OmnpeneneHne
CKOPOCTH paclpOCTpaHeHHS 3ByKa B BO3IYXE»
IIpakTHyeckasi MOATOTOBKA: TCOPETHICCKUE
PaCUYCTEI 110 TEME 3aHATHUA

3
N3 aux uwa I1I1:
2

10

AKycTHKa

dusnueckue U ncuxoduznyeckue
XapaKTEepPUCTUKH 3ByKa. Y IbTPa3BYK.
JlaGoparopHsie pabotsl «M3ydeHue
(hM3HUIECKNX OCHOB yJIBTPa3BYKOBBIX METOJIOB
WCCIIEIOBAHUSA U JICYCHHUS B MEIULIMHEY,

3
N3 aux uwa I1I1:
2




«CHsITHE CTIEKTPATLHON XapaKTEPUCTUKH yXa
Ha MOPOTE CIBIIIIMOCTH».
IIpakTHYecKasi MOATOTOBKA: TOCTPOCHHUE
ayJuorpaMMel, pabora c ammapatom Y3T
11 4 MexaHuka Pemrenue 3a1a4 Ha OCHOBHBIE 3aKOHBI THAPO- U 3
JKHJIKOCTEH TEMOJMHAMHUKH. N3 aux va I1I1:
IpakTHYecKasi MOATOTOBKA: TCOPETHUCCKHE 1
pacyeThl 1Mo TeMe 3aHATHS
12 4 CBolicTBa JIaboparopusie paboTsl «OmpenencHue 3
JKUAIKOCTEN KO3 (HIIMEHTA TOBEPXHOCTHOTO HATSKCHUS N3 uux ga I1I1:
KHIKOCTHY, «OrpeaeneHne TMHaMUYeCKOM 2
BSI3KOCTH YKHKOCTH.
IIpakTHyeckasi MOAroTOBKA: paboTa C
BHCKO3MMETPOM
13 5 Onruka 3aKOHOMEPHOCTH PACIIPOCTPAHEHHUS CBETA B 3
OJTHOPOJIHBIX M HEOJHOPOAHBIX cpeax. 3akoHbl | Y3 yux Ha I111:
MOTJIONICHHS U paccenBanust. [loBeneHue 1
CBETOBBIX BOJIH Ha IPaHUIIC pa3zeia Cpe.
®opmyna Panes. 3akonsl Mamoca, Bproctepa.
OnTHYeCKH aKTUBHBIE CPEIIBI.
IMpakTHYecKasi MOATOTOBKA: TCOPCTHYCCKHE
PACUYCTEI 110 TCMC 3aHATHUA
14 5 Nzyuenue 3akonbl Manoca, bproctepa. Ontrdecku 3
CBOMCTB aKTUBHBIC CPEIBbI. W3 aux wa I1I1:
nonsipusoBanHo | J1adopatopras pabota «M3yueHue cBOiCTB 2
o cBeTa MOJISIPU30BAHHOTO CBETA»
IMpakTHYecKasi MOATOTOBKA: ONPE/ICIICHUC
KOHIICHTPAIIMU caxapa B pacTBOpe
15 5 dusnueckue 3aKOHOMEPHOCTH PACIPOCTPAHEHUS CBETA B 3
OCHOBBI OJTHOPOJIHBIX U HEOTHOPOIHBIX cpefiaxX. 3aKOHBI W3 aux wa I1I1:
CriekTpoMerpy | MOTVIOMICHHS H PACCCHBAHMS. 2
- JlabopartopHbie paboThl «3yueHre
" (bHU3UYECKUX OCHOB CIIEKTPOCKOIIHN, )
e — «M3ydeHne MeTo1a KOHIICHTPAIHOHHO
(OTOIIIEKTPOKOTIOPHUMETPHID.
IMpakTHyeckasi MOAr0TOBKA: paboTa ¢
(hOTOANEKTPOKOIOPUMETPOM
16 5 Hrtorosoe ITposepounas pabora Ne 2, 6
3aHSTHE 10 HpaKTI/I‘leCKaﬂ MOAr0TOBKA: OTYET I10 W3 aux wa I1I1:
dusuke. BBITIOJTHEHHBIM JIA00OpaTOPHBIM paboTam 4
17 5 3ayeTHoe IIpoBepka NpaKTUYECKUX HABBIKOB, 3
3aHSITHE TECTUPOBAHUE, cOOECeJOBaHUE.
Hroro 54
JlabopaTopHble MPOBOAATCSA B paMKax MPaKTUYECKUX 3aHATHIMA
3.6. CamocTosiTe/IbHAsA padoTa 00y4yaronerocs
No Ne HaumenoBanue Beero
pasaeiia Bunni CPC
n/m | cemectpa 4acoB
JAMCUMILTHHBI
1 2 3 4 5
1 1 OCHOBEI - [ToaroToBKa K 3aHATHAM 10
g depeHnuanbLHOro | - [ToaroroBka k mpoBepoOYHOIA paboTe (perieHue
U MHTETPaJIbHOT O TUTIOBBIX 3a/1a1)
HCUHCIIEHHS - IToaroroBka K TECTUPOBAHUIO
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OCHOBBI METPOJIOTU U

- IToaroroBka K 3aHATHIM
- OopmiteHne 0TIETOB JTAOOPATOPHOTO MTPAKTHKYMa
- Pedpepar

AkycTuka

- IToaroroBka K 3aHATHIM

- [loaroroBka k mpoBepoUHOIt paboTeE (perieHue
THITOBBIX 3a]1a4)

- OdopmiteHre OTYETOB JIAOOPATOPHOTO MPAKTHKYMa
- Pedepar

- [TonroroBka K TECTUPOBAHUIO

MexaHuka KHNIAKOCTH

- [loarotoBka K 3aHATHAM

- [ToaroroBka Kk mpoBepovHOI paboTe (pemeHne
THUIIOBBIX 33]1a4)

- OdopmiieHre 0T4ETOB 1a0OPATOPHOTO MPAKTUKYMa
- Pedepar

- [TonroroBka K TECTUPOBAHUIO

OnTuka

- [loarotoBka K 3aHATHAM

- [ToaroroBka Kk mpoBepovHOI padboTe (pemeHne
THUIIOBBIX 33]1a4)

- OdopmiteHre 0T4ETOB 1a00PATOPHOTO MPAKTHKYMa
- Pedepar

- [loaroToBKa K TECTUPOBAHUIO

Hroro yacos B cemecTpe:

36

Bcero yacoB Ha CaMOCTOATEJIBHYIO pa60Ty:

36

3.7. JIabopaTopHbIii NPAKTHKYM

Ha6opaTopHHe pa6OTBI BBIITOJIHAIOTCA KaK (bopMa HJIN 9aCTb ITPAKTUYCCKOI'O 3aHATHUS.

Tembl 1abopaTopHbIX PadoOT:

el A

MCIUIIUHC

©o~N O

N3yueHne MeTo10B U3MEpeHUs (PU3MUECKUX BETUUUH.
N3yuenue cnioco00B U3MEpPEHUS IEKTPUUECKUX BETUUNH
Omnpenenenne CKOPOCTH paclpOCTPAHEHNUS 3BYKa B BO3IyX€
N3yuenne (u3NIECKUX OCHOB YJIBTPA3BYKOBBIX METOJOB HMCCIICOBAHUS W JICUCHUS B

CHsTHE CTIEKTpaIbHON XapaKTEPUCTUKH yXa Ha MIOPOTe CIABIIIUMOCTH
Onpenenenne korpUIMEHTa HOBEPXHOCTHOTO HATSKEHUS KUJIKOCTH
Omnpenenenne TMHaAMUYECKOU BA3KOCTH KUIKOCTU

N3y4eHne CBONCTB MOJISPU30BAHHOTO CBETA

N3ydeHne pu3ndeckux OCHOB CIIEKTPOCKONUU

10. MW3yuenue MeTo/1a KOHIIEHTPALIMOHHOM (HOTOIIEKTPOKOIOPUMETPUN

3.8. [IpuMepHasi TeMaTHMKa KypPCOBBIX MIPOEKTOB (PadoT), KOHTPOJILHBIX PadoT
VY4eOHbIM IJTaHOM HE IPETYCMOTPEHBI.

Pa3nen 4. [lepeuenb yueOHO-METOAUYECKOT0 U MATEPHATbHO-TEXHUYECKOT0 00ecrevyeHust

AUCHUIIJINHbI

4.1. TlepeyeHb OCHOBHOM U 10NIOJHUTEJIbHOH YueOHOIi JIuTepaTypbl, He00X0AMMO¥ /151 0CBOEHUS

AUCIUIIIMHbI

4.1.1. OcHoBHAas JIMTepaTypa

Ne HanveHoBanme ABTOp (b1) I'on, mecTO Koua-Bo 3x3emmisipo | Hanuume B
n/n H3IaHUSA B OMOJIMOTEKe 9bC
1 2 3 4 5 6
1. MeauiHcKas u | A.H.Pemuszos Mockaa: 270
Ouorornyeckas "TD0TAP-Menna",
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¢busuka 2016, 2018.

2. MenurHCcKas u | A.H. Pemusos Mockaa: [DneKTpOHHBIIH Koncymbrant
Omonorugeckas "TO90TAP-Menna", pecypc]. CTyJEHTa
¢busuka 2013

3. | PykoBoaCTBO K Jlynenko E.B., | Kupos: ®I'BOY 40 +
MIPAKTHICCKAM Kopotkosa O.JI. | BO Kuposckwuit
3aHATHAM 110 (PU3HKE: I'MY Munzapasa
yueOHO-METOTNIECKOS Poccun, 2017, 2019
nocobue

4.1.2. JlonoJIHUTEJIbHAS JTUTEPATYPA
Ne Koa-Bo
Hanu4vue B
n/ HaunmenoBanue ABTOp (BI) TI'oa, mecTo M3nanust IK3EeMILISAPOB B SEC
1| OoubmuoTexe
1 2 3 4 5 6
1 | MeaumuHcKas u A.H. Pemu3os, Mocksa: "I'D0TAP- [DmeKTpOHHBII Koncynprant
Ouonoruueckas A.I'. Makcuna Memua", 2014 pecypc]. CTy/I€HTa
(u3mKa: cOOpHUK 33134
2 | ®usuka: coBpemennbiii | B.A. Hukepos Mocksa: [DneKTpOHHBII YHHUBepCUTETCK
Kypc Wznarenscko- pecypc]. as oubnmuoTexa
TOProBasi KOPHOpaLus OHJIAMH
«JlamkoB 1 K°»,
2016.
3 | CoopHuK 33124 IO A H. Pemusos, | M.: JIpoda, 2010. 120
MenuuuHckas u A.I'. Makcuna
Onomornueckas
¢u3uka: cOOpHUK
3aa4: yue0. mocooue
IUIs1 By30B
4 | COOpHHK TECTOBBIX B. A Kupos: Kuposckuii 50 +
3aJTaHAH 110 Kynpszres, I'™MV, 2018.
JUCHUIUIMHAM O.JL
"®uzuka, MaTematuka', | KopoTkona,
"MenunuHcKas u T".I1. Hymxws,
Ouomornyeckast B.H. CaBBun
¢uzmka':
4.2. HopmaTuBHasi 6a3a — HE UMeeTCs
4.3. Tlepeuenb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOH  cetn  «UHTepHeT»,

HQOGXOIII/IMBIX AJId 0OCBOCHUA JUCHHUIIJIMHbBI

4.4,

1. http:www.i-olymp.ru

©ooN A WD

Allmath.ru— scamaremarukasogaommecre http://www.allmath.ru

Exponenta.ru: oOpasoBareibHbIi MaTeMaTHYecKuii caifT hitp:/AMww.exponenta.ru

"padmku pynxmmii http://graphfunk.narod.ru

BespremenTapHasivatemarika: CpeHsisiMaTeMaTideckast iHTepHer-ikona http:/Avww.bymath.net

JlnmakTraecKkreMaTepraibl mo nH(opMaTrke M MateMatrke http://comp-science.narod.ru
3a/1auu 1o reoMeTpHun: HHOPMAITMOHHO-TIOMCKOBasickcTeMa  hittp://zadachi.mccme.ru

WutepHer-npoekt «3amaum» http:/Aww.problems.ru
Maremaruka on-line: cipaounas nH(opMars Briomors cTyaeHTy  hitp:/Aww.mathem.hl.ru

10 MaTeMaTHKaBIOMOIIBIIKOIBHUKYHUCTYICHTY(TeCThI 1o MaTematnkeonline) http://www.mathtest.ru
11. PerreOnuk.Ru: Bricias MaTeMaTHKa M 95KOHOMETpHKa— 3a1a4u, perennst http:/Avww.reshebnik.ru

Ilepeyenn

HH(OpMAIMOHHBIX

TEeXHOJIOT Ui,

HUCI0JIB3YyEMBIX

AJIA

oCyLlecTBJIeHHSA

00pa3oBaTeIbHOIO MpoLecca MO0 AMCHMILIMHE, MPOrPAMMHOI0 olecrevyeHusi 1 WH(POPMALMOHHO-
CIIPABOYHBIX CHCTEM
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Jlns ocyiecTBieHns 00pa3oBaTeIbHOrO MPOIecca UCHOIb3YIOTCS:
1. Cnaipg-nexuuu,
2. Bupaeosamnucu paboT 1a00paTOPHOTO MPAKTHKYMA,
3. KommbrotepHas nporpamma, MoIeHpyomas padboTy ayaAnoMeTpa
4. BupneodparMeHThl (PU3MUECKUX OIBITOB U BUACOJAEMOHCTpPALMU MO TEMAaTUKE JIEKUUNA U
IIPaKTUYECKUX 3aHITHUM.

B ydebGHOM mporiecce nenob3yeTcs IUIEH3M0OHHOE IPOrPaMMHOE 00eCIieueHNE:

1. Horoop Microsoft Office (Bepcust 2003) Ne0340100010912000035 45106 ot 12.09.2012r.
(cpok nelicTBUS JOTOBOpaA - OECCPOUHBIIT),

2. orosop Microsoft Office (Bepcus 2007) Ne0340100010913000043 45106 ot 02.09.2013r.
(cpok nelicTBUS JOTOBOpaA - OECCPOUHBIIT),

3. Horosop Microsoft Office (Bepcust 2010) Ne 340100010914000246 45106 ot 23.12.2014r.
(cpox nercTBHsI TOroBOpa - 0€CCPOUHBIN).

4. Norosop Windows (Bepcust 2003) Ne0340100010912000035 45106 ot 12.09.2012r. (cpok
JIEHCTBHSI IOTOBOpa - 0€CCPOUHBIN)

5. Horosop Windows (Bepcust 2007) Ne0340100010913000043 45106 ot 02.09.2013r. (cpok
JEHCTBHS TIOTOBOpA - OECCPOUHBIN),

6. HoroBop Windows (Bepcust 2010) Ne 340100010914000246 45106 ot 23.12.2014r. (cpok
JEHCTBHS IOTOBOpA - OECCPOUHBIN),

7. HoroBop AntuBupyc Kaspersky Endpoint Security ans Ouszneca — CranmapTabiii Russian
Edition. 150-249 Node 1 year Educational Renewal License, cpox ucnonb3oBanus ¢ 29.04.2021 o
24.08.2022 1., nHomep nunenzuu 280E-210429-102703-540-3202,

8. ABromarm3upoBanHasi cuctema tectupoBanus Indigo Horosop Ne J153783/2 ot 02.11.2015
(cpok neicTBUsE OECCPOUHBIA, |1 TO TEXHUYECKOH MOIICPKKH ),

OOyuatommecs ~ obecrieueHbl  JOCTYHOM  (YOAJ€HHBIM  JIOCTYIIOM) K  COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM TaHHBIX U HHPOPMALMOHHO-CITPABOYHBIM CUCTEMaM:
1) Hayuynas snektponHas oubnuoteka e-LIBRARY. Pexxum moctyna: http://www.e-library.ru/.
2) CnpaBouno-nouckosas cucrema Koncynprant [Tnroc — OO0 «KoHcynbTanTKHpOB».
3) «DneKTpOHHO-OMOIHOTEeHAS cucreMa Kuposckoro I'MY». Pexum JOCTyIIa:
http://elib.kirovgma.ru/.
4) DBC «KoucynpranT cryaenta» - OO0 «UITY3». Pexxum nocryma: http://www.studmedlib.ru.
5) DBC «YuuBepcurerckas Oubiamoreka ommaiia» - OO0 «HexkcMenua». Pexum mocryma:
http://www.biblioclub.ru.
6) DBC «Koucynpraut Bpaua» - OO0 I'K «I'DOTAPy. Pexxum mocryma: http://www.rosmedlib.ru/
7) DBC «Aiidyke» - O00 «Aiidyke». Pexxum moctyma: http://ibooks.ru.

45. OnucaHue MaTepHAILHO-TeXHHYECKO  0a3pl, HeOOXOAMMOIl I  OCylIeCTBJIEHUSI
00pa3oBaTeILHOIO NMpPoIecca Mo JUCHUILINHE

B nporiecce nmpenonaBaHus AUCHUIIINHBI (MOAYIS) HCTIONB3YIOTCS CIEAYIOUIUE CEIHalbHbIE
IIOMCIILICHU A

HaumeHoBaHue O0opynoBaHue, TEXHUYECKHE CPEICTBA 00y YeHHs],
CIICNUAITU3UPOBAHHBIX HOMep Kaﬁm{eTa, ajapec pasMEI€HHbIC B CIICHIUAJIU3UPOBAHHBIX
MOMeleHHit MOMELEeHHAX
Aynmuropus s nposenenus | 1-411 Criernanu3upoBanHas yueOoHas MeOesb (CTOM 1
3aHATUH JIEKIMOHHOTO THHa | r. Kupos, yi. Kapia CTYJ IIPEIIOAABATENA, CTOJIBL U CTY/IbA
Mapkea, 1.137, 3nanue y4eHHUYECKHE). | KOMITBIOTED C BHIXOJOM B
yue6HOro Kopiyca Nel WuTepHeT; mpoeKTop, SKpaH,

3BYKOYCWJIMTCIJIbHAA arnaparypa,
JACMOHCTPALIMOHHBIC TCJICBU30PbI.

Aynmuropus s nposenenus | 3-803, 3-819 CrenuanusupoBaHHas yueoHas MeOesb (CTo 1
3aHATHI JISKIMOHHOTO THMa | 1. Kupos, yn. Kapna CTyJI IPCTIONABATEISA, CTOJIBI U CTYJIbS
Mapkca, 1.112, 3ganne YYeHHYECKHE). | KOMIBIOTEP C BBIXOIOM B
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yuebHoro kopmyca Ne 3 (co
CTOJIOBOM 1 XO3SMCTBEHHBIM
OJI0KOM)

HNuTtepHeT; npoeKTop, IKpaH,
3BYKOYCHWJINTEIbHAS anmaparypa,
JIEMOHCTPALIMOHHBIC TEICBU30PHL.

AynuTopus Uisl TPOBEACHUS
JIEKIIMOHHOT0/CEMUHAPCKOT
0 THUIIa

3-702

r. Kupos, yn. Kapna
Mapkca, a1.112, 3nanne
yaebHoro kopiyca Ne 3 (co
CTOJIOBOM 1 XO391CTBEHHBIM
OJIOKOM)

Crenuanu3upoBaHHas yueOHas MeOemns (CTo 1
CTYJI TIPETIOIABATEISI, CTOJIBI U CTYJIbsI
yaeHW4YecKre). | KOMITBIOTEP C BBIXOJIOM B
WuTepHeT; npoeKkTop, SKpaH,
3BYKOYCUJIMTEIbHAS alaparypa,
JIEMOHCTPAIMOHHBIE TEIEBU30PBI

Y4eOHast ayAUTOPUH JJIs1
MIPOBEICHUS 3aHATUI
CEeMHUHAPCKOT'0 THIIA,
TEKYIIIEro KOHTPOJIS U
IIPOMEXKYTOYHOU
aTTeCTalluu

1-307, 1-404

r. Kupos, yn. Kapna
Mapkca, 1.137, 3nanue
yaeOHoro Kopmyca Nel

3-414

r. Kupos, yn. Kapna
Mapkca, 1.112, 3nanue
yaeOHoro kopiryca Ne 3 (co
CTOJIOBOM 1 XO3IMCTBEHHBIM
OJIOKOM)

Crenuanu3upoBaHHas yueOHas MeOens (CTo 1
CTYJ NIPENOJAaBaTENs, CTOJIBI U CTYJIbsI
YYIeHUYECKHe); JOCKa ISl BEACHUS 3aInceit
MapKepaMu; HTHPOPMAIOHHBIE CTEHIBI.
Komnerorepusie knacesl o 14
WHAWBHTyaTbHBIX pabOYHMX MECT C
BO3MOKHOCTBIO BBIXOza B IHTepHET 1
JIOCTYTIOM B 3JIEKTPOHHYO HH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely By3a.

VYyeOHast ayuTOpUu A5
IIPOBE/ICHUS 3aHATUH
CEMHHApPCKOIo THIIA,
IPYIIOBBIX U
WHIMBUTYaTbHBIX
KOHCYJIbTALIUH, TEKYIIEro
KOHTPOJIS U
MIPOMEXYTOYHOU
aTTecTaluu

3-522 a

r. Kupos, yn. Kapna
Mapkca, 1.112, 3nanue
yaebHoro kopiryca Ne 3 (co
CTOJIOBOM U X034 CTBEHHBIM
6110K0M)

Crenmanm3upoBaHHas yaeOHas Mebelns (CTox 1
CTYJ TIPENOJABATEINS, CTOJIBI U CTYJIbsI
ydeHndeckue).l KoMInbroTep
JIEMOHCTPAIMOHHBIN TEJIEBU30D,
3BYKOYCHJIUTEIbHAS anmnapaTtypa,
JEMOHCTPAIMOHHBIE TEIEBU30PHI,
MH(GOPMAITMOHHBIC CTECH/IBI, 000PYI0BaHUE JIS
MpoBeIeHHs 1a00PaTOPHBIX PadOT 1O
WCTIOJIb30BaHMIO MOJISIPU30BAHHOTO CBETA,
¢usnueckux ocHoB JKI', pusnueckix ocHOB
VIMITYJIbCHOW TEPAINU U OIPEEICHUE
umrIenanca ONOJIOrHYeCcKOi TKaH!.

VY4yebHas ayuTOpUU IS
MPOBEJICHUS 3aHATHI
CEMUHAPCKOro THUIIA,
IPYIIIOBBIX U
VHAMBUyaIbHBIX
KOHCYJIbTalluH, TEKYILErO
KOHTpPOJIS U
MIPOMEXYTOYHON
aTTecTaluu

3-523

r. Kupos, yn. Kapna
Mapkca, 1.112, 3nanue
yuebHoro kopiryca Ne 3 (co
CTOJIOBOH U XO3SIIICTBEHHBIM
6110KO0M)

CrienuanusupoBaHHas yueOHas Mebesb (CTON 1
CTYJI PENOABATEISA, CTOJBI H CTYJIbs
YUICHHYECKHE), TOCKA JIJISI BEJICHUS 3aIUCei
Mapkepamu; HHQOpMaIIMOHHbIE CTEHBI, 1
KOMITBIOTED, TIPOEKTOP, IKPaH.

O06opyn0BaHUE /IS TPOBEACHHS JTA0OPATOPHBIX
paboT: ycTaHOBKA JUTS OTIPEIEIICHHSI BA3KOCTH
KuakocTu MetogoM CTokca

JlaGoparopHblii cTeHT «DIESKTPUUSCKUE IICTTH U
OCHOBBI JIEKTPOHUKI» UCTIOIHEHHE CTEHI0BOE

KOMHBIOTepHOC MI/IHI/IMOI[yJ'II)Hoe
(310D CKM).

YyeOHast ayTUTOpUU IS
MPOBEJICHUS 3aHATHI
CEMHHAPCKOro THUIIA,
TPYNIOBBIX U
WHJIUBUIYaTbHBIX
KOHCYJIbTAllM, TEKYILIETO
KOHTPOJIA U
MIPOMEXYTOYHON
aTTeCTaluu

3-525

r. Kupos, yn. Kapna
Mapkca, 1.112, 3nanue
yuebHoro kopmyca Ne 3 (co
CTOJIOBOM U XO3SIICTBEHHBIM
6J510k0M)

Crienuanu3upoBaHHas yueOHas Mebesb (CTON 1
CTYJI TIPETOJaBATEINSL, CTOJIBI U CTYJIbsI
YUEHHYECKHE), TOCKA JIJIsl BEACHUS 3arrcei
Mapkepamu., | KomnproTep,
JIEMOHCTPAIMOHHBIN TEJIEBH30D,
WHPOPMAITMOHHBIE CTEH/TB,

OO6opymoBaHue 15 TPOBENCHUS TA00PATOPHBIX
paloT: ycTaHOBKA JUIS OTIPEeSICHUS CKOPOCTH
3ByKa B BO3AyX€, ayAUOMETP MEIULIMHCKUH.

VYuebHas ayAUuTOpUHN IS
IIPOBEJEHUS TEKYLIETO
KOHTPOJIS U

3-414
r. Kupos, yn. Kapna
Mapkca, 1.112, 3manue

Crennanu3upoBaHHas yueOHas MeOelns (CTo 1
CTYJ MPENOABATEIIS, CTOJBI H CTYJIbs
YUCHHYECKHE); TOCKA TSI BEICHUS 3aITUCeit
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MIPOMEKYTOYHOU yuebHoro kopiyca Ne 3 (co | mapkepamu; HH)OpMAIIMOHHBIEC CTEH/BI.
aTTecTalllu CTOJIOBOH M XO3SIMCTBEHHBIM | KoMmbroTepHBIC KIIacChl 1o 14

O5okoMm) WHIWBUAYaJIBHBIX PA00UYHUX MECT C
BO3MOJKHOCTBIO BBIX0/a B VIHTEpHET 1
JIOCTYTIOM B 3JIEKTPOHHYO HH()OPMAIIMOHHO-
00pa3oBaTeNIbHYIO Cpelly By3a.

ITomemenue misa 3-516 ITomerieHus AJ1s1 CAaMOCTOSITEIBHOM PadOThI
CaMOCTOSATENLHOI paboThI r. Kupos, yi. Kapna OCHAIIEHBI KOMIIBIOTEPHOM TEXHUKOM €
Mapkca, 1.112, 3manue BO3MOYKHOCTBIO BEIXOAa B MIHTepHET U

yuebnoro xkopmyca Ne 3 (co JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
CTOJIOBOH M XO3SIICTBEHHBIM | 00pa3oBaTeNbHYIO cpeny By3a, IIK mist paboTsl
0JIOKOM) C HOPMAaTHBHO-TIPABOBON JOKyMEHTAIIHEH, B T.4.
ANIEKTPOHHOM 0a30ii "KoHCynbTaHT cTyeHTa

[Tomemienuss [UIsi CaMOCTOSITENIBHOM pabOThl  OOYYarOIIMXCS OCHAIIEHbl KOMIBIOTEPHON
TEXHHUKOU C BO3MOXKHOCTBIO TIOJIKITFOUeHHS K ceTd "MHTepHeT" u 00ecieueHbl JOCTYIIOM B JIEKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

Pa3nes 5. Meroanueckne peKOMeHIAIUM 110 OPTAaHU3ANMHA U3YYeHHU S TUCHHUIIIMHBI

[Ipouiecc wu3y4yeHHs TUCHUILUIMHBI TPEIyCMAaTPUBACT: KOHTAaKTHYIO (paboTa Ha JEKUUIX U
NPaKTUYECKHUX 3aHIATUSAX ) U CAMOCTOSITEIIBHYIO padoTy.

OcHoBHOEe ydeOHOE BpeMms BbIAEISETCS Ha MPUOOPETeHHE MPAKTUYECKUX HABBIKOB M aHAIM3
¢duznyecKoro npoiecca.

B kadecTtBe OCHOBHBIX (hopM OpraHuzaluu y4eOHOro Ipoliecca MO AUCHUILIMHE BHICTYMAIOT
KJIACCUYECKUE JIEKIIUOHHBIE (C AIEMEHTaMU MPOOJEMHBIX) U MPAKTUYECKUE 3aHATHS (C MCIIOIb30BaHUEM
MHTEPAKTUBHBIX TEXHOJOTHI 00y4YeHHsI), a TAK)KE CAMOCTOSITENIbHAsA paboTa 00yJaromxcs.

[Ipu w3ydeHnn ydeOHON IMCUMIUIMHBI OOYYaIOIIMMCS HEOOXOIMMO OCBOUTH MPAKTUYECKHE
YMEHHsI M0 PEIICHUIO0 THUIIOBBIX 3afad, U3MEPEHUI0 (U3NYECKUX BEIMYMH U pabore ¢ mpubopaMu H
YCTaHOBKAMHU B COOTBETCTBUHU C IPEIaraeMbIMU HHCTPYKIUSMHU.

[Ipu npoBeneHun yueOHbIX 3aHATUH Kadeapa obecreunBaeT pa3BUTHE Y 00YUAIOIINXCSl HABBIKOB
KOMaHAHON paboThl, MEXJIMYHOCTHOM KOMMYHUKAIIMH, IPUHATHS PEIIEHUH, JTUIEPCKUX KauecTB (IIyTeM
IIPOBEJCHUS] MHTEPAKTUBHBIX JIEKLUH, TPYNIOBBIX JUCKYCCHH, aHalIM3a CUTyalMil M MMHUTALMOHHBIX
MoJieJIel, penoiaBaHus JUCLUILINHEI (MOAYJs) B (hOopMe Kypca, COCTaBICHHOIO Ha OCHOBE PE3yJIbTaTOB
HAy4YHBIX HCCIIEJOBaHMM, IPOBOJUMBIX YHHUBEPCUTETOM, B TOM 4YHCJIE C YYE€TOM PETrHOHAJIBHBIX
oco0eHHOCTeHN Tpo(ecCHOHANTbHOM ACSITEIPHOCTH BBIITYCKHUKOB M MIOTPEOHOCTEN paboToaarenei).

Jlekuuu:

Krnaccuueckast nexius. PexomeHnyercs mpu M3ydeHUH BCeX TeM JUCHMIUIMHBL. Ha nexunusix
U3J1araroTcst TEMbl JUCLUIUIMHBL, IPETyCMOTPEHHbIE paboueil mporpaMMoii, akLleHTUPYeTCsl BHUMaHUE Ha
HauOosee NPUHIUNHAIBHBIX W CIOXHBIX BOMNPOCAaX AMCHMILIMHBI, YCTaHABIMBAIOTCS BOIPOCHI JUIS
caMoCTOsITeNbHOU MpopaboTku. KoHcnekT nekuuit sBisiercs 0a30od MpH MOJATOTOBKE K MPAKTHYECKUM
3aHATHSIM, K 3a4€Ty, a TAKXKE JUIsl CAMOCTOSTEIbHON pabOTHI.

W3noxeHne JEKIMOHHOTO MaTepHuaja PeKOMEHAYeTCs MPOBOAMTh B MYyJIbTUMEIUIHON (opme.
CwMmpbIciioBasi Harpyska JIEKI[MM CMEIIAeTCs B CTOPOHY OT M3JIOKEHHS TEOPETHYECKOro MarepHuaia K
(OpMHPOBAHNIO MOTHBALMU CAMOCTOSITENIFHOIO OOyuYeHHs 4Yepe3 IOCTaHOBKY MpolieM oOyueHus u
MOoKa3 TyTeWl pemieHuss NpodecCHOHANBHBIX MpoOJeM B paMKax TOW WM WHOW Tembl. [lpu sTom
OCHOBHBIM METOJIOM BEICHHUS JIEKIIUHU SBJISIETCS METOJI MPOOIEMHOT0 U3JIOKEHUS MaTepHara.

IIpakTHYecKHe 3aHATHSA:

[IpakTnyeckue 3aHATHS MO JUCHUUIUIMHE MPOBOJATCS C II€JIbI0 MPUOOPETEHUS MPaKTHYECKUX
HaBBIKOB B 00J1aCTH aHaiu3a (pU3MUECKUX (MEXAaHUYECKUX U ONTHYECKUX) MPOLIECCOB, MPOUCXOASIIINX B
’KMBOM OMOJIOTHYECKOM OpraHU3Me U MpUMEHEeHUs pu3ndeckux (pakTopoB B METUIMHE.

[IpakTuyeckne 3aHATHS MPOBOJATCS B BUAE coOeceloBaHuil, oO0CyxaeHuil, oTpabOTKH
MPAKTUYECKUX HABBIKOB Ha JJAOOPAaTOpHOM OOOPYAOBAHUHU, PELIEHUS CUTYAI[MOHHBIX 3a/lad, TECTOBBIX
3aJaHUM.

15



Boinonnenue npakTuueckoil paboThl oOyuaromiuecss MPOU3BOJAT Kak B YCTHOM, TaK U B
NUCHbMEHHOM BUJIE, B BUJIE MPE3EHTALUN U TOKIIAI0B.

[IpakTrueckoe 3aHATHE CIOCOOCTBYEeT Oojiee TIYOOKOMY TIOHUMAHHUIO TEOPETHYECKOTO
MarepHuaia y4eOHOro JUCHMIUIMHBI, @ TaKXXe Pa3BUTHIO, ()OPMHUPOBAHUIO U CTAHOBIICHHIO PA3ITHMYHBIX
YPOBHEHN COCTaBIAIOMINX MTPO(HECCHOHATEHOM KOMIIETEHTHOCTH 00yYaroINXCs.

[Tpu M3y4eHn TUCIUTUIMHBI HCTIONIB3YIOTCS CIICAYIONIHE (OPMBI IPAKTUIECKUX 3aHATHIA:

- CeMUHap TPATUIIUOHHBIH [0 TeMaM:

Kone6anus u BoiHbBI

MexaHuka )xugxkocTei

- IPAKTUKYM I10 PELICHUIO 3a/1a4 [10 TEMaM:

JuddepennmrpoBanre GyHKIUN OHON IEPEMEHHOM

HuddepenunpoBanue GyHKINA IBYX TEPEMEHHBIX

HNHuTterpupoBanne QpyHKIUN OTHON TIEPEMEHHOM

Juddeperunanbabie ypaBHEHHS

Pemenue npukiaaHbIx 3a1a4

Konebanus u BoJHBI

MexaHuka )KUIKOCTEN

OnTuka

- KOH(epeHIH 110 TeMaM:

Pemenune npukiaaHeIx 3a1a4

OnTuka

- 71a00paTOPHBIA MPAKTUKYM TI0 TEMaM:

O06paboTka pe3ynbTaToB HIKCIIEPUMEHTA

DNeKTpOU3MEpPUTENbHbIE TPUOOPHI

AKycTuKa

CBoiicTBa KUAKOCTEH

N3ydeHnue cBONCTB MOISIPU30BAHHOTO CBETA

@usnuecKue OCHOBHI CIIEKTPOMETPUH U KATIOPUMETPUHU

CamocrosiTesibHas padora:

CamocrosiTenbHass paboTa CTYIAEHTOB IOJpa3yMeBaeT MOATOTOBKY IO BCEM paszzesiaM
TUCIUTUTHHBL «DH3HMKa, MaTEMaTHKa» W BKIIOYAET MOATOTOBKY K 3aHATHSIM, MTOJTOTOBKY K MPOBEPOYHOM
pabote (pelieHHe TUIMOBBIX 337a4), OGOpPMIIEHHE OTYETOB Ja0OPATOPHOTO MPAKTUKyMa, HaIMCaHHE
pedeparoB, NOATOTOBKY K TECTHPOBAHMIO.

Pabota ¢ yueOHOM nuTepaTypoil paccMaTpuBaeTCs Kak BHJ y4eOHOW pabOThI MO AUCIMILTAHE
«®Pu3nka, MaTeMaTHKa» W BBHINOJHIETCS B IpeJieNlax 4acoB, OTBOJAMMBIX Ha €€ u3yueHue (B pasfene
CPC). Kaxnpiii oOydaromuiics obOecriedyeH AOCTYNoM K OHOIMOTEeYHBbIM (OHAAM YHUBEPCUTETA U
kadeapel. Bo Bpems u3ydeHUs JUCHUIUIMHBI oOOydarouquecs (1MOJ KOHTPOJEM IpErnoaaBaTesis)
CaMOCTOSITENIbHO MPOBOAST paboTy C JOMOJHUTENbHONM HHpopManuen, opopMISIIOT pedepaTsl U
OpEeACTaBIsIOT WX Ha 3aHATUsAX. Hamucanuwe pecdepara crnocoOcTByeT (OPMHPOBAHHIO HAaBBIKOB
UCIIOJIb30BaHUsl y4yeOHOM M HayyHOM JMUTepaTyphl, TJI00anbHBIX HH(POPMALIMOHHBIX PECYPCOB,
CrocoOCTBYeT (POPMHUPOBAHUIO JIOTHYECKOTO MbIUIeHUs. Pabora oOyuatomierocst B rpymmne GopMupyet
YYBCTBO KOJJIEKTUBHU3MA U KOMMYHHUKA0EIbHOCTb.

Hcxonuelii  ypoBeHb 3HAHMUW  OOy4aroUIMXcs — ONpeAeNseTcs TEeCTUPOBAaHUEM  W/HIU
cobeceIoBaHUEM.

Texymuit KOHTPOJIb OCBOEHHUS AUCHMILIUHBI MPOBOAMUTCS B (pOpMeE YCTHOrO ompoca B XOje
3aHATUH, PelIeHNs TUIIOBBIX 33J]a4, TECTOBOTO KOHTPOJIS, 3aLIUThl OTYETOB IO JTaOOpaTOPHBIM paboTam,
BBITNIOJTHEHUSI IPOBEPOYHBIX paboT, HanucaHus pedepatos.

B KoHIe wW3ydyeHUs ITUCHMIUIMHBI (MOAYINS) TPOBOAMUTCS IPOMEXKYTOUHAs aTTeCcTals C
HCIIOJIb30BaHUEM TECTOBOTO KOHTPOJIS, MPOBEPKH NMPAKTUUECKUX YMEHHM, coOece10BaHus.

5.1. Meroauka npuMeHeHUS] JJEKTPOHHOr0 O0y4YeHHS] W JAUCTAHIHOHHBIX 00pa30BaTelbHBIX
TeXHOJIOTHI TPH NPOBEeJCHMH 3aHATHH M Ha JTanax TeKyllero KOHTPOJIA MW HMPOMEKYTOYHOH
aTTecTalMy Mo JMCHUIIHHE
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[IpuMeHeHne HJIEKTPOHHOTO OOYYCHHS M JHUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTHH I10
TUCITUTIIIMHE OCYIIECTBISIETCS B COOTBETCTBUU ¢ «llopsiakoM peanu3anuu AJIEKTPOHHOTO OOYYCHUS U
JTMCTAaHIIMOHHBIX 0Opa3zoBarenbHbIX TexHonoruit B ®I'bOY BO Kuposckuit I'MY Munsznpasa Poccuny,
BBeieHHBIM B JieiicTBre 01.11.2017, npuka3z Ne 476-O/1.

JucrannponHoe oOy4eHHE peaau3yeTcsi B 3IIEKTPOHHO-WH(POPMALMOHHOW 00pa3oBaTeIbHOM
cpene YHUBEpPCHUTETa, BKIIOYAIOUICH SJIEKTPOHHBIE HH(POPMAIMOHHBIE M 00pa3oBaTeibHbIE PECYPCHI,
UHPOPMALIMOHHBIE ¥  TEJICKOMMYHHMKAIIMOHHBIE TEXHOJOTMM, TEXHOJOTHYECKHUE CpEeACTBa, U
oOecrieunBarolIeld OCBOCHHE OOYYalOUIMMHKCS MPOrpaMMbl B TOJHOM O0bEME HE3aBHUCHUMO OT MecTa
HaXO0XKJICHHUS.

OnektponHoe oOyuenue (30) — opranuzanus oOpa30BaTEIbLHON AEATEILHOCTU C MPUMEHEHUEM
cojepxaiieiics B 0a3ax MaHHBIX M HCIOJIB3YeMOH NpU peanu3alud 00pa3oBaTeIbHBIX IMPOrpaMM
uH(popMaluu U 00ecreuynBarouX ee 00padoTKy MH(POPMAIIMOHHBIX TEXHOJOTUH, TEXHUYECKUX CPECTB,
a TaKke WH(POPMAIMOHHO-TEJICKOMMYHUKALMOHHBIX CeTel, O0ECIeYMBAIOIIMX Iepenady MO JHHUAM
CBSI3M YKa3aHHOW MH(pOpMAINH, B3aUMOJIeHCTBUE 00yUYaloNINXCcs U IpernoaaBarTess.

JucrannuonHbsie oOpa3zoBarenbHble TexHonoruu (JOT) — oOpazoBaTenbHBIE TEXHOJIOTHH,
peamu3yeMble B OCHOBHOM C TNPUMEHEHHEM WH(POPMAIMOHHO-TEJICKOMMYHUKAIMOHHBIX CETeH TpHU
OIIOCPEIOBAaHHOM (Ha PacCTOSTHUM) B3aUMOJIEHCTBUU 00ydYaroIMXCs U mpenoaasarens. JucraHiuoHHOe
oOydeHue — 3To oaHa U3 Hopm 00yUeHHUS.

[Tpu ucrionp3oBannu D0 u JIOT kaxawiii 00yJaromuiicss 00eCIIeunBaeTCs JOCTYIIOM K CPEACTBaM
3JIEKTPOHHOTO O0Y4YEHHS U OCHOBHOMY HH(OPMAIIMIOHHOMY pecypcy B 00beMe 4acoB yueOHOTro IiaHa,
HEOOXOUMBIX /Il OCBOEHUS IPOTPaMMBbI.

B mpaktuke nmpuMeHeHHs AMCTAHIIMOHHOTO OOYYEHHS MO JAUCHUILIMHE HUCIOIb3YIOTCS METOIUKA
CHHXPOHHOTO ¥ aCHHXPOHHOT'O O0Y4CHHUSI.

MeTtoanka CHHXPOHHOTO TUCTAaHIIMOHHOTO O0YYEHHS MPEeyCMaTpUBAET OOIEHHE 00YJatoIIerocs
U TIPErojiaBaTelii B PEKUME pPEATbHOrO BpeMeHHu — ON-line oOimeHue. Mcnonb3yroTes Cleayrolme
TEXHOJIOTHH on-line: BeOMHAPHI (WM BHICOKOH(EPEHITNH ), Ay TUOKOH(PESPEHITNH, YATHI.

Mertonrka aCHMHXPOHHOTO JIHCTAHIIMOHHOTO OOYYEHHUs TMPHUMEHSETCS, KOTJa HEBO3MOXHO
o0IIeHHe MEeXIy MpenojaBaresieM U 00ydYarolluMcsl B peajbHOM BpeMeHH — Tak HasbiBaemoe off-line
oOmieHue, oOIIEHNE B PEXHMME C OTIOXKEHHBIM OTBETOM. VICIONMB3yIOTCS ClieAyrone TexHojaoruu off-
line: anexTpoHHAs OYTA, PACCHUIKH, (POPYMBI.

HauOonpmmas 3¢ hekTHBHOCTD NP AUCTAHIIMOHHOM 00 yU€HHH TOCTUTAETCs ITPH UCTIOJIb30BAaHUH
CMEIIaHHBIX METOAMK JTUCTAaHIIMOHHOTO O0YYEeHHUS, TIPU TOM IMOJIPa3yMeBaeTCsl, 4TO MporpaMma
00y4YeHMsI CTPOUTCS KaK U3 HJIEMEHTOB CHHXPOHHOM, TaK U U3 3JIEMEHTOB aCHHXPOHHOW METOAMKH
o0OyueHusl.

Y4eOHbIi mpolecC € HCHOJIb30BAHMEM  JUCTAHIMOHHBIX OOpa30BaTEIbHBIX  TEXHOJOTHM
OCYILECTBIISICTCS TOCPEICTBOM:
— pa3MernieHus yaeOHOTO MaTepHraia Ha 00pa30BaTeIbHOM CaliTe Y HUBEPCUTETA,;
— COIPOBOYXKAECHUS ANEKTPOHHOTO O0YUEHHUS;
— OpraHu3aliy U POBECHNS KOHCYIbTAlUN B pexume «on-line» u «off-liney;
— OpraHu3aluy oOpaTHOH CBSA3M C 00yJaroIUMUCS B pexxumMe «on-line» u «off-liney;
—obecrieyeHus] METOJMYECKOW TMOMOILIM O0yJaroIuMCsl 4epe3 B3auMOACUCTBHE YYaCTHUKOB
y4eOHOTO TIpollecca C HCIOJIB30BAHMEM BCEX JOCTYIHBIX COBPEMEHHBIX TEJIEKOMMYHHUKAIIMOHHBIX
CpPEeZCTB, OJJOOPEHHBIX JIOKAJIbHBIMH HOPMAaTUBHBIMH aKTaMHU;
— OpraHu3alid CaMOCTOSITEIHHOM PabOTHI OOYYAIOIIMXCS ITyTEM OOeCIeueHUs YAaIEHHOTO
JocTyna K o0pa3oBaresbHbIM pecypcam (OBbC, maTepuanam, pa3MeLIeHHbIM Ha 00pa30BaTeIbHOM caiite);
— KOHTPOJISL JOCTIDKCHHWS 3alUIAHUPOBAaHHBIX  pPe3yJbTaTOB OOYYEHUS TIO JUCIUIUIMHE
oOyyaromuMucs B pexxume «on-line» u «off-liney;
— UIeHTH()HUKAINY THIHOCTH 00YJaIOIIeTOCs..
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Peanuzamust mporpamMmbl B 3JEKTPOHHOM (OpMe HAUYMHACTCS C MPOBEACHUS OPTraHU3AIlMOHHON
BCTPEUH C 00YUAIOIIMMHUCS IOCPECTBOM BHICOKOH(EpEHIInH (BeOnHapa).

[Ipu »TOM mpenomaBaTenb HHPOPMHUPYET OOYUYAIOMMUXCA O TEXHUUYECKHX TPEOOBAHHUSIX K
000pYyIOBaHUIO M KaHAJIaM CBSI3U, OCYIIECTBIIAET MPEIBAPUTEIBHYIO IPOBEPKY CBSI3U C 00YUYaAIOMIMMUCH,
CO3llaHMEe W HACTpOiiKy BeOuMHapa. IlpenonaBarenb TakkKe CBEpsSeT TNPEABAPUTEIBHBIA CIIUCOK
o0yyaromuxcst ¢ (paKTHYECKH MPHUCYTCTBYIOIUMH, HHPOPMHUPYET UX O PEKUME 3aHATUH, OCOOCHHOCTSAX
00pa3oBaTeNLHOTO MpoIiecca, MPaBHiiaX BHYTPEHHETO paclopsiika, Tpaguke yaeOHOTo mpoiiecca.

[Tocne mpoBeneHHs YCTaHOBOYHOTO BeOMHAapa Y4YeOHBIH MPOIECC MOXKET OBITh peaTn30BaH
ACHHXPOHHO (0Oyd4aromuiicss OCBaMBaeT ydeOHBI Marepuana B Jr000oe yAoOHOE Il HEro BpeMs H
00IIaeTCs ¢ MpernoiaBaTesieM C UCIOJIb30BAHUEM CPE/ICTB TEIIEKOMMYHHKAIMHA B PEKUME OTIOKEHHOTO
BpEMEHH) WJIM CHHXPOHHO (IIPOBEJCHHE YYCOHBIX MEPONPHUATHH W oOmmeHue oOydJaromierocs ¢
NPEIoJIaBaTeIeM B PEKUME PEaIbHOTO BPEMEHH ).

[IpenomaBaTens CaMOCTOSATENILHO ONPEICISAET MOPSIOK OKa3aHUsl Y4eOHO-METOIUIECKON TTOMOIITH
o0yJaromuMcsi, B TOM 4ucie B GopMe WHIMBHUIYaTbHBIX KOHCYJIbTAIUH, OKa3bIBAEMBIX JUCTAHIIMOHHO C
UCTIOJIb30BaHUEM HH(OPMAIIMOHHBIX U TEJIEKOMMYHUKAITMOHHBIX TEXHOJIOTHHA.

[lpr nucTaHIMOHHOM OOYYEHHMH Ba)KHBIM aCIEKTOM SIBIISIETCS OOLICHHE MEXAY YYaCTHHKAMH
yueOHOro mpouecca, oOs3aTelbHble KOHCYIbTaUMKU IHpenoaasareis. Ilpu sToMm oOmieHue Mexay
00y4aroIyMUCs U MperoiaBaTeseM MIPOUCXOAUT YAAJICHHO, TOCPEICTBOM CPEACTB TEIEKOMMYHHU KA.

B conepxanue KOHCYIbTallli BXOJIAT:

— pa3zbsAcHeHHe oOyuaromuMcs ol1ielt TexHosoruu npumenenus semertoB S0 u JIOT, npuemoB
U CrocoO0B paboOTHl C MPEJOCTaBICHHBIMH MM Yy4eOHO-METOAMYECKUMH MaTepuallaMH, MPHHIUIIOB
caMOOpraHu3aIlK yueOHOTO MpoLecca;

— COBETBl M PEKOMEHJALMHU [0 H3YYEHUIO IPOrpamMMmbl AUCLUIUIMHBI M IIOATOTOBKE K
IIPOMEXYTOUYHOM aTTECTALNH;

— aHaJIM3 MOCTYNHUBILIUX BOIIPOCOB, OTBETHI HA BOIIPOCHI 00Y4aIOLINXCS;

— pa3paboTKa OTAENbHBIX PEKOMEHJAMN 110 U3yYSHHIO YacTel (pa3/ienoB, TeM) TUCIUILINHBIL, 110
IIOATOTOBKE K TEKYILEH U ITPOMEKYTOUHOM aTTECTALUU.

Taxoke OCYIIECTBIIAIOTCA MHAWBUIYAJIbHbIE KOHCYJIbTALMM OOYYaIOIIUXCS B XOJ€ BBIIOJIHEHUS
WMU TTMCbMEHHBIX paloT.

OO0s3aTenbHBIM KOMIIOHEHTOM CHCTEMBI JAMCTAHIIMOHHOIO OOyuYeHHs MO JUCLHUIUIMHE SBISETCS
AIIEKTPOHHBIN yueOHO-MeTonuyeckuil koMiuieke (DYMK), KOTOpblii BKIIOYAET 3JEKTPOHHBIE aHAJIOTU
NEeYaTHBIX Yy4YeOHBIX W3JaHUH (Yy4eOHMKOB), CaMOCTOSTENIbHBIE DSJEKTPOHHbIE Yy4eOHble H3AaHUsA
(yueOHUKM), OUAAKTHYECKHE MaTepuanbl JUIsi MOJATOTOBKM K 3aHATHUSIM, TEKYLIEMY KOHTPOJIO U
IIPOMEXYTOUHOM aTTECTallMM, ayJuo- U BUACOMATEpUabl, IPYrue CIENHATU3UPOBAHHBIE KOMIIOHEHTHI
(TekcToBble, 3BYKOBBIE, MyibTuMeAuiiHbie). DYMK oOecneunBaeT B COOTBETCTBHUM C IPOrpaMMoi
OpraHu3ali0 O00Y4YEHHUs, CaMOCTOSTEIbHON paboThl 00yJaroIUXCs, TPEHUHTH MyTeM IMpeI0CTaBICHUS
oOyyaromuMcsi HEOOXOAUMBIX Y4E€OHBIX MaTepHalioB, CIELUAIbHO pPa3pabOTaHHBIX A pealu3aluu
AJIEKTPOHHOIO 00yueHHsl, KOHTposib 3HaHui. DYMK pasmemaercss B 3JI€KTpOHHO-OMOIMOTEYHBIX
cucTeMax M Ha 00pa3oBaTeIbLHOM caiiTe YHUBEpPCUTETA.

Hcnonp3yemble Bubl yaeOHOM paboThl o AucuumianHe npu npumenennu 30 u JIOT:

Ne Buowi Buowl yuebnoii pabomul obyuarowuxcs
n/n 3auamuu/pabom Konumaxmmnas paboma Camocmosmenvras paboma
(on-line u off-line)
1 Jlexnu - BeO-eK1uu (BeOuHapel) | - paboTa ¢ apXUBaMU NMPOBEJCHHBIX 3aHATUI
- BUJICOJICKITHN - paboTa ¢ ONIOPHBIMU KOHCIIEKTAMH JICKITUI
- JICKIUH-TIPE3CHTAI[N - BBIITOJTHEHUE KOHTPOJIbHBIX 3aIaHH
2 | TlpakTuueckue, - BUJICOKOH(EPEHITHH - paboTa ¢ apXUBaMH MPOBEJICHHBIX 3aHSITHI
CEMHUHApPCKHE - BeOMHApbI - CAMOCTOATEIbHOE  H3Yy4YeHHE  YYEeOHBIX U
3aHSTHS - CEMHHApHI B YaTe METOINYECKIX MaTepUaIOB
- BUJICOTOKJIA]IBI - pelIeHNE TeCTOBBIX 33aJaHUIl U CUTYAI[HOHHBIX
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- ceMUHaPBI-HOPYMBI 3ama4y

- BEO-TpCHUHTH - paboTa 1o MIaHaM 3aHSITHH

- BUJIe03aIIuTa padbot - CAMOCTOSITCIILHOS  BBIIOJIHEHUE 3aJaHuil U
OTITPaBKa WX Ha MPOBEPKY MPEIIOIaBaATEIIO

- BBIIMIOJIHEHUE TEMAaTHYECKUX peepaToB.

3 Koncynpranum - BUICOKOHCYJIbTAllU! - KOHCYJbTaIUU-(POPYyMBI (WJIH KOHCYJIBTAIIUH B
(rpymnmoBsbIe U | - BeO-KOHCYIbTAIIUN qare)
WH/IUBUTyaJTbHBIC) - KOHCYJIbTAI[MH B YaTe - KOHCYJIbTAllUU MIOCPEJICTBOM
00pa3oBaTeIBLHOIO caiTa
4 | IlpoBepouHsbie U | - BUJICO3AIIUTHI - paboTa ¢ apXuBaMH MPOBEICHHBIX 3aHATHIA
CaMOCTOSITENIbHBIE BBITTOJTHECHHBIX paboT | - CAaMOCTOSATENIFPHOE ~ W3Yy4YeHHE  YUeOHBIX U
paboTHI. (rpynmoBsie U | METOIUYECKUX MAaTEpPHAIIOB
VHIMBUTyaJIbHBIC) - peIlIeHre TeCTOBBIX 33JJaHUHN U CUTYaIIHOHHBIX
- TECTUPOBAHUE 3a1a4

- BBIIIOJIHCHUC ITPOBCPOYHBIX U
CaMOCTOATCIIbHBIX pa60T

[lpu peanuszammu MporpaMMbl HIM €€ YacTeid C NPUMEHEHHUEM D3JICKTPOHHOTO OOYYeHHUs U
JUCTAHIIHOHHBIX TEXHOJIOTHH Kadeapa BeIeT YyUeT U XpaHCHHE PE3yJIbTaTOB OCBOCHHUS 00YYarOIIUMHCS
JTUCIUIUIMHBI HA OyMa)XKHOM HocuTese U (W) B AJIeKTpOHHO-IM(ppoBoii dopme (Ha 0OpazoBaTEIHLHOM
caiite, B cucteme INDIGO).

Tekymmii KOHTPOJIb YCHEBAGMOCTH M IMPOMEXKYTOYHAs aTTECTAalMs OOYYaIONIMXCS 1O y4eOHOM
mucnuuinie ¢ npuMeHerneM DO um JIOT ocymiectBisieTcs mocpeacTBoM cobecenoBanus (on-ling),
KOMITBIOTEPHOI'O TECTUPOBAHMUS WM BBITOJHCHHS TUCHbMEHHBIX padoT (on-line wiu off-line).

Paznen 6. Meroanmueckne ykazaHMs Ui O0y4alOIIMXCS 10 OCBOEHMIO JHCHUILUIMHBI (MOXYJISA)
(npuioxenue A)

W3yuenne AMCHUIUIMHBI CIENyeT HAYMHATH C TPOPAOOTKH JaHHOW pabodeil MpOrpaMMbl,
METOAMYECKMX YKa3aHUM, IPONMCAHHBIX B MporpamMme, oco0oe BHUMaHME YAESeTcs LesM, 3aJaydam,
CTPYKTYpE U COJEPKAHUIO TUCLHUTIIINHBI.

VYcenenHoe U3ydeHue TUCHMILIMHBI TpeOyeT OT 0OydarolMXCsl MOCEIIEHHs JEeKIUHA, aKTUBHOM
paboThl Ha TPAKTUYECKUX 3aHATUAX, BBINOJIHEHHUS BCceX YYEOHBIX 3aJaHUNl IpernojaBaTels,
O3HaKOMJIEHHUs ¢ 0a30BBIMU y4yeOHUKaMHU, OCHOBHOM U JONOJHUTENBbHOM JuTepaTypoil. Jlekunu umeroT B
OCHOBHOM O0030pHBIM XapakTep M HalEeJEeHbl Ha OCBellleHHWe HauloJsiee TPYAHBIX BOIPOCOB, a TaKkKe
IPU3BaHbI CIIOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB pabOThI ¢ HAy4YHOI TuTepaTypoil. [Ipennonaraercs,
yTO OOyd4arouyecs: MPUXOASAT Ha JIEKIHUH, MPEeABapUTENbHO MpOpadoTaB COOTBETCTBYIOIIMN y4eOHBIN
MaTrepHall 110 UCTOYHUKAM, PEKOMEHAYEMBIM IIPOTrPAMMOM.

OCHOBHBIM MeTOJIOM OOYyuY€HHUsl SIBJISIETCS CaMOCTOsATENbHas padoTa CTYAEHTOB C YydeOHO-
METOAMYECKUMU MaTeprallaMy, Hay4YHOU uTeparypoi, MHTepHeT-pecypcaMu.

[IpaBuibHasg oOpraHu3anys CaMOCTOSATENbHBIX YYEOHBIX 3aHATUH, HX CHCTEMaTHYHOCTD,
nenecooOpa3Hoe IIaHUPOBaHUE pabouero BpPEMEHHM MO3BOJSIOT OOydYalOUIMMCS pPa3BUBATh YMEHHS WU
HaBbIKM B YCBOGHMM M CHCTEMAaTH3allUM INPUOOpETaeMbIX 3HaHWM, oOecreunBaTh BHICOKMHM YpPOBEHb
yCIIEBaEMOCTH B MEepHO 00yUeHHsI, MOTYYUTh HABBIKU MOBBIIIEHUS MTPO(HECCHOHAIBHOTO YPOBHSI.

OcHoBHON (popMOH TNPOMEKYTOUHOIO KOHTPOJS W OLEHKM pe3yJbTaToB OOyuYeHHUs 10
JTUCLMIUIMHE siBiisieTcst 3ayer. Ha 3ayere oOywaromumecst JOJDKHBI MPOAEMOHCTPUPOBATH HE TOJBKO
TEOPETHUYECKUE 3HAHUSI, HO U IPAKTUYECKHNE HABBIKH, ITIOJyYEHHbIE HA IPAKTUYECKUX 3aHATUAX.

IlocTosiHHasT aKTMBHOCTh Ha 3aHATUSAX, TOTOBHOCTh CTaBUTh M OOCYXKJaTh aKTyaJlbHbIE
poOIeMbl TUCIUITIMHEI - 3aJI0T YCIIEIIHOM paboThl U MOJOKHUTEIHHOMN OIIEHKH.

[TonpoOHble MeTOAMUYECKHE YKa3aHHWsA K MPaKTHUYECKUM 3aHATHSAM ©  BHEAYJUTOPHOM
CaMOCTOSITENIbHOM paboTe Mo KaXKA0W TeMe TMCIUIUIMHBI PEACTaBIEHBI B TPUIIOKEHUHU A.

Paznen 7. OueHouHble cpeAcTBa I NPOBEACHUS TEKYLIEr0 KOHTPOJIS H MNPOMEKYTOYHOM
arrecTalMy O0YYAOIMXCH M0 AUCHUIIMHe (Moay./110) (mpuiioxenue b)
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OneHouyHbIE CpelcTBa — KOMIUIEKT METOJUYECKHX MaTepHalioB, HOPMHUPYIOMIMX MPOLETYphI
OLICHUBAHMs pE3yJIbTaTOB OOYYEHHUs, T.C. YCTAHOBJICHHS COOTBETCTBUS YUEOHBIX JIOCTH)KEHUH
3aIIaHUPOBAHHBIM pe3yjbTaTaM OOydeHHMs] W TpeOOBaHUSAM O0Opa30BaTEIBHOM MPOrpamMMbl, padbouei
IIPOrpaMMbl JUCIUIUINHBI.

OC kak cuctema OLIEHUBAHUS COCTOUT U3 CIEAYIOIINX YacTeH:

1. TlepeuHs KOMIETEHIMH C yKa3aHHWEM 3TaloB UX (pOpMUpPOBaHHS B IMpPOIECCE OCBOCHHUS
00pa3oBaTebHOI MPOrpaMMBl.

2. llokazatenmeil u KpuTepuil OLIEHUBAaHMA KOMIICTCHUIMH Ha pa3IM4YHBIX JTamax Hux
dbopMUpOBaHUS, OMMCAHUE IIKAJI OLICHUBAHMUS.

3. TUMNOBBIX KOHTPOJILHBIX 3aJJaHUH U HHBIX MAaTEPUAIOB.

4. Meroanueckux MaTepualioB, OIMpPEIEISIONINX HPOLEAypbl OLEHUBAHUS 3HAHUM, YMEHHIA,
HaBBIKOB U (WJIM) OMBITa MPO(ECCHOHATBHON NESATEIBbHOCTH, XapaKTEPU3YIOMIUX ATanbl (OPMUPOBAHUS
KOMIIETEHIIHI.

OneHouHble CPEACTBA JIs IPOBEACHUS TEKYIIETO KOHTPOJISA U MPOMEKYTOYHON aTTECTAalluu 110
JUCLUILIMHE TPECTABJIEHbI B IPUIIOKEHUU b.

Paznen 8. OcobenHocTH y‘leﬁHO'MeTOIlI/I‘leCKOI‘O odecneyeHus oﬁpasonaTenbﬂoro nmpouecca 1o
AUCHUIIJIMHE 1JIsI HHBAJIUI0B U JIUI[ ¢ OrPAHUYCHHBIMHA BO3MOKHOCTSAIMH 3I0POBbS

8.1. BbiOop MeT0/10B 00y4yeHus

Bb100op MeTo10B 00ydeHUs OCYLIECTBISAETCS, UCXOAS U3 UX JOCTYIHOCTH JJIsi MHBAINIOB U JIMIL C
OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3/J0POBbSI.

Be10op MeTo710B 00y4eHuUs onpeaesseTcs cojepkaHueM 00y4eHus, ypoBHEM MPO(hecCHOHAIbHON
MOJArOTOBKU I€aroroB, METOJUYECKOr0 M MaTepUaibHO-TEXHUYECKOT0 00eCreueHus, 0COOEHHOCTAMU
BOCIIPHUATHSA y4yeOHOM uHpopManuu oO0y4aroIUXCA-UHBAIUIOB U OOYYalOIUXCS C OrpaHUYCHHBIMU
BO3MOXHOCTSIMM 3710pOBbsi. B 00pa3oBaTeIbHOM IPOLIECCE HCIOJIB3YIOTCS COLUAIBHO-AKTUBHBIE U
peduexcuBHbIe METOABI O0yUYEHHsI, TEXHOJIOTUU COLMOKYIbTYPHOW peaduiIMTalM C LEIbI0 OKa3aHMs
IIOMOIIM B YCTAHOBJICHWU ITOJIHOIIEHHBIX MEXJIMYHOCTHBIX OTHOILIEHUH C JIpyrumMu oOyyaroluMucs,
CO3J1aHMM KOM(OPTHOI'O MCUXO0JIOIMYECKOI0 KJIMMaTa B IPYIIIIe.

B ocBoeHMM OUCHUIUIMHBI MHBAJIUAAMU U JIMLIAMHU C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU 3]I0POBBS
OombIIOe 3HaYeHHE MMeeT MHAMBHAyallbHas padoTta. [lox nHauBUAYanbHON pabOTON MOIpa3yMeBarOTCs
nBe (OpMBI B3aUMOJIEHCTBUS C IpenojaBaTeieM: HHANBUyalbHas yueOHas paboTa (KOHCYIbTalluN), T.€.
JIONIOJIHUTEIBHOE Pa3bsICHEHUE YUEOHOro MaTepuana M yIIyOJCHHOE M3yd4EeHHE MaTepualia C TeMH
00y4aromuMucCs, KOTOpble B 3TOM 3aMHTEPECOBaHbl, U WHAMBHMIyalbHas BOCHUTATeNbHas paboTa.
NuauBuayalbHble KOHCYJIbTALMU IO TPEAMETY SBISIOTCS BaXXHBIM (DaKTOPOM, CHOCOOCTBYIOLIUM
UH/IMBUYyaJIM3allui O0Y4YEeHUsI U YCTAaHOBJIEHUIO BOCIIUTATEIBHOIO KOHTAKTa MEXAY MpernojaBareieM U
00y4aromuMcsl THBAIMJIOM UM 00y4aIOUIMMCs ¢ OTPaHUYEHHBIMH BO3MOXHOCTSMU 3/I0POBBSI.

8.2. O6ecneyeHue 00y4aOMMUXCSsl HHBAJIMIOB M JIMI ¢ OTPAHHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI
MeYAaTHBIMH M JJIEKTPOHHBIMH 00pa3oBaTejbHLIMH pecypcamMu B (opMax, aJanTHPOBAHHBLIX K
OrPaHUYEHUSIM UX 310POBbSI

[TonGop u pa3paboTka y4eOHBIX MAaTEPUAIOB MTPOU3BOISITCS C YU€TOM TOTO, YTOOBI MIPEAOCTABIIATh
ATOT MaTepuall B pa3iMYHbIX ¢GopMax TakK, 4YTOObI WHBAIHIBI C HAPYIICHUSMH CIyXa MOIy4ald
MH(OpPMaLIMI0 BHU3YalbHO, C HapYLIEHUSIMH 3pEHUSl — ayIualbHO (HAaIpUMeEp, C HCIIOJIb30BaHUEM
MPOrpaMM-CHHTE3aTOPOB PEYH) I C TIOMOIIBIO TH()IOMHPOPMAITMOHHBIX YCTPOUCTB.

Y4eOHO-MeTOINYeCKHe MaTeprallbl, B TOM YHCIIE IS CAMOCTOSTEIIEHOW paboThl 00ydJaronIuXCs
U3 YKCIIa UHBAIHJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3[IOPOBBS, IPEIOCTABIAIOTCS B (popmax,
aJaNTHPOBAHHBIX K OTPaHUYECHUSIM UX 30POBbsI U BOCHPUSITHS HH(OPMALIUU:

Kamezopuu obyuarowuxcs Dopmut

C HapymenueM ciryxa - B Ie4aTHoi popme
- B hopMe 3JIEKTPOHHOTO TIOKyMEHTa

C HapymeHneM 3peHus - B Ie4aTHOM (hopMe yBETMYEHHBIM IIPUPTOM
- B OopMe 3IEKTPOHHOTO JIOKYMEHTa
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- B hopMe ayauodaiina

C orpaHMuYeHHUEM JBUTATEIbHBIX (DYHKIIAH - B [I€YaTHOM (hopme

- B (hopMe 3IEKTPOHHOTO TIOKYMEHTa
- B popme ayauodaiina

JlaHHBIH TIepeyeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCMOCTH OT KOHTHHI€HTA 00YJaIOIIUXCA.

8.3. IlpoBeaeHne TeKylIero KOHTPOJISI U NMPOMEXKYTOYHOI aTTeCTAMU € Y4eTOM OCOOeHHOCTei
HO30JI0TMi{ MHBAJINAO0B M JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTAMM 310POBbS

Hns  ocymecTBieHuss NPOUEAYpP TEKYLIEr0o KOHTPOJISI YCHEBAEMOCTH M IMPOMEKYTOUHOMU
aTTecTaiui OOydaloluXcsl CO3JaHbl OIICHOYHBIE CPEACTBA, AANTHPOBAHHBIC JJIsi WHBAIHIOB M JIUI] C
OTPAaHUYEHHBIMM  BO3MOXKHOCTSIMM  3[0POBbSI M MO3BOJISIIOLIIME  OLICHUTh  JIOCTUXKEHUE UMU
3aIUIAHUPOBAHHBIX ~ PE3YJITATOB  OOyYeHUS W  YpPOBEHb CHOPMUPOBAHHOCTH  KOMIICTCHIIUH,
MPEyCMOTPEHHBIX paboyeli MPorpaMMOi TUCIIUTUTHHEI.

dopma IpoBeACHHs TEKYIIEro KOHTPOJIS M IMPOMEXKYTOYHOM aTrTecTaluu A OOydaroluxcs -
WHBAJINJIOB YCTAHABIIMBACTCS C YYETOM HMHIWBUIYaJIbHBIX TMCUXO(DU3MUECKUX OCOOEHHOCTEH (YCTHO,
NUCbMEHHO Ha Oymare, MHCBMEHHO Ha KoMIbloTepe, B ¢Gopme TectupoBanuss u T.i.). Ilpu
HEOOXOAMMOCTH 00yJaroIIeMyCsI-MHBATUAY MPEIOCTABISETCS TOMOJIHUTEIBHOE BPEMs ISl MOATOTOBKH
OTBETA Ha 3Tare MPOMEXYTOYHOU aTTeCTAlUH.

Jlist o0ydaronmxcsi ¢ OTpaHHYEHHBIMA BO3MOXKHOCTSIMH 37IOPOBBSI IIPETYCMOTPEHBI CIIEAYOIINE
OLICHOYHBIE CPEJICTBA:

Kamezopuu odyuarouguxca Buowt oyenounwvix cpeocme Dopmbl  KOHmMpPONA U OUEHKU
pe3yibmamos 00yuenus

C napyuieHueM ciyxa Tect MPEUMYIIECTBEHHO MUCbMEHHAs
IPOBEpKa

C napyuieHueM 3peHus CobecenoBaHue MPEUMYIIECTBEHHO YCTHAs MPOBEPKA
(MHIUBUIYAILHO)

C orpaHnnueHueM perieHne JTUCTAHIIMOHHBIX | OPTaHHU3aLUA KOHTPOJS C MOMOIIBIO

JIBUTATEIIBHBIX (DYHKIINIA TECTOB, KOHTPOJIbHBIC | 3JeKTpoHHOM o06o0moukn MOODLE,

BOIPOCHI MMCbMEHHAs IPOBEPKA

8.4. MaTepuajibHO-TEXHUYECKOE 00ecnieyeHHe 00pa30BaTeIbHOI0 Mpolecca A1 HHBAJIWI0B M JINI
€ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 310POBbS

1) mns meBanuoB ¥ smi ¢ OB3 1o 3peHu:o:

- obecredyeHue J0CTyna 00Yy4aromerocs, SBISIOMIErocs CIENbIM U HMCIOJb3YIOIEro codaky-
MOBOJIBIPS, K 3/TaHUI0 Y HUBEPCUTETA;

- IPUCYTCTBUE aCCUCTEHTA, OKAa3bIBAIOLIET0 00yJaroIeMycsi HeOOXOAUMYIO OMOIIIb;

- HaJIM4Me albTepHATUBHOW BepcuM o(UIMaNIbHOrO caiita YHuBepcurera B cetu «HTepHEeT» 115
00yYaroImuxcsl, ABJISIOMUXCS CICNBIMU WU CIa00BUIAIIMMU;

- pa3MelleHHe ayAUTOPHBIX 3aHATUN MPEUMYIECTBEHHO B ayJIUTOPHUSAX, PACHOJIOXKEHHBIX Ha
NIEPBBIX 3TaXkaX KOPILYCOB Y HUBEPCUTETA;

- pa3MelIeHrue B JOCTYIHBIX JJi1 OOy4YaroluXcsl, SBISIOUINXCS CIENbIMU WU CIAaO0O0BUIALIMMH,
MecTax U B aJalTUPOBaHHOU ¢opMe (C yueToM MX 0COOBIX MOTpeOHOCTel) cripaBOYHON MH(OPMALIUU O
pacnycaHuy y4yeOHBIX 3aHITHH, KOTOpas BBINOIHAETCS KPYIHBIM pelbe(HO-KOHTPACTHBIM MIPUPTOM Ha
6enoM win xentoM (oHe u gydmaupyercs mpudrom bpaitns;

- IPpe/IOCTaBJIEHUE JIOCTyna K y4yeOHO-METOJMYECKUM MaTepuajaM, BBIIOJHEHHBIM B
IbTEPHATUBHBIX (hopMaTax MeyaTHBIX MaTepPHAJIOB WK ayaroQailiios;

- HaJM4yue DSJIEKTPOHHBIX JYI, BUACOYBEIUYUTENEH, NpPOrpaMM HEBU3YaJlbHOTO JOCTyMa K
uHpOpPMalLIMK, TPOTPaMM-CHHTE3aTOPOB pPEYM M JAPYrMX TEXHUYECKHX CpEJCTB IpHUeMa-Teperadn
yueOHOI nH(OPMALIUY B AOCTYMHBIX ISl 00Y4aroIIUXCsl C HApYLUIEHUSIMU 3peHus popmax;

- IPEIOCTABIIEHUE BO3MOXKHOCTH IMPOXOXKJIEHUS MPOMEKYTOUHOM aTTECTallMM C IPUMEHEHHEM
CHEIHaJIbHBIX CPEJCTB.

2) s mHBaIMIoB M skl ¢ OB3 o ciyxy:
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- TMPUCYTCTBUE CypaomnepeBoAunka (Tmpu HEOOXOJAMMOCTH), OKAa3bIBAIOUIETO OO0ydYaroImeMycs
HEOOXOJMMYIO TIOMOULIb NpPU TPOBEACHUU AayIAUTOPHBIX 3aHATHHA, MPOXOXKIECHHUH IPOMEKYTOUHOH
aTTecTaluu;

- OyOnmupoBaHHE 3BYKOBOW CIPAaBOYHOM MHGOpMAlMM O pPACHUCAHWU Y4YeOHBIX 3aHATHA
BU3YalIbHOMN (YCTAaHOBKA MOHHUTOPOB C BO3MOXHOCTBIO TPAHCIISALUU CYOTUTPOB);

- HQJIM4YME 3BYKOYCWIMBAIOILIECH anmnaparypsl, MYJIbTHUMEIUWHBIX CPEACTB, KOMIIBIOTEPHOMN
TEXHUKHU, AyJUOTEXHUKU (AKYCTHUECKHE YCWJIMTENU MU KOJIOHKH), BUICOTEXHHUKH (MYIbTUMEIUUHBIN
IIPOEKTOpP, TEJIEBU30p), DJEKTPOHHAs JOCKa, JIOKyMEHT-Kamepa, MYJIbTHUMEIUNHHAs CHCTEMA,
BUJICOMATEPHUAIIBI.

3) s nHBaNI0B U Juil ¢ OB3, MMEIONIMX OrpaHUuYeHHS ABUTATEIbHBIX (DYHKIIHNA:

- oOecrieyeHne JocTyna OO0y4aromierocs, MMEIOIIEro HapyIIeHHUs OMOPHO-IBUTaTEIIbHOTO
anmapara, B 3JaHle Y HUBEPCUTETA;

- OpraHu3anys IPOBENCHUS ayIUTOPHBIX 3aHATUN B AyJAUTOPHUAX, PACHOJOXKEHHBIX TOJIBKO Ha
MIEPBBIX 3TaXKax KOPIYCOB Y HUBEPCUTETA;

- pa3MellIeHne B JOCTYMHBIX Ul 0OYYaIOMIMXCs, UMEIOUINX HApyIIeHUS ONOPHO-ABUraTeIbHOTO
anmapara, MecTax U B aJanTUpOBaHHOW ¢(opMe (C y4eToM HX O0cCOObIX MOTpeOHOCTel) CIpaBOYHOM
uH(pOpMaLlUl O pacHUCaHUM Y4YEOHBIX 3aHATUM, KOTOpas paclojiaraercsi Ha ypOBHE, yJOOHOM JUIs
BOCHPUATHS TAKOTO 00y4aroLIerocs;

- TPHUCYTCTBHE AaCCUCTEHTa, OKAa3bIBAIOLIETO OO0ydYaromemMycs HEOOXOJUMYI0 IOMOIIb MpH
IIPOBEJCHUH aYAUTOPHBIX 3aHITHI, TPOXOKACHUN IPOMEKYTOUHOM aTTeCTalluH;

- HaJM4he KOMIBIOTEPHOM TEXHUKH, aJalTUPOBAHHOM [JIi HMHBAJIMAOB CO CIELHAIbHBIM
IPOTPAaMMHBIM 00€CIIEYCHNEM, ATbTEPHATUBHBIX YCTPOMCTB BBOJIA MH(GOPMAIIMH U APYTHX TEXHUYECKHX
CPEICTB MpHeMa-leperayn yueOHOW MH(OpMaMKU B JOCTYMHBIX AJs OOYyYalOIIUXCS C HAPYHICHUSMU
OTIOPHO-JIBUTATENILHOTO anmapara popmax;

4) nns wHBanuaoB u smi ¢ OB3 ¢ Apyrumu HapyiieHHsMH WIHA CO CIOXHBIMH JieeKTaMu -
onpeaeNnseTcs MHANBUIYaJbHO, C YYETOM MEAUUMHCKHUX MoKazaHui u UTIPA.
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JlonmosiHeHMsI U UI3MEHEHUsI B padoyeil mporpaMmme y4eOHOM JUCHHUILINHBI
«Pu3nka, MATEMATHKA)

CrermansHocth 31.05.02 — I[Mequarpus (3++)

[Ipoduns [leguaTpus

dopma 00y4eHuUsT OYHAsI
Kadenpa pusuku u MeauumHcKoi nHGOpMaTHKI
Astop (b1) Kopotkosa O.JI.

Ha 2025/ 2026 y4eOHbIit o1 B pabouyro MporpamMmy BHOCSITCS CIICIYIOIINE TOMOTHCHHUS K U3MCHCHHUS:

1. Ilynkr 4.1. «IlepeyeHb OCHOBHOM M 10NOJIHUTEIbHOM JTUTEPATYPbI, HEOOXOAUMOI 1JIs1
OCBOCHMA THCHUILIMHBI (MOAYJIs1)» U3MEHUTb U YUTATh B CICAYIOLICH PENAKIIUN:

4.1.1. OcHoBHas JUTEpaTYypa

Kon-Bo
No HanMeHOBAHIE AsTop (b1) I'on, mecto sk3eMIusipoB |  Hanwuuwne B
/1 U3JIaHus B 9bC
O6ubnuoTeKe
1 2 3 4 S) 6
1 | MeauuuHckas u | Pemuzos A. H. | IDOTAP- OBC
Ouonoruyeckas du3nka Menua, 2023. Koncynbrant
[DneKTPOHHBIN Y4eOHUK | CTYyJIEHTa
2 | PykoBoAacCTBO K JIyuenko E.B., | Kupos: 40 OBC
npakTuueckuMm 3aHaTusM o | Koporkosa O.JI. | ®I'6OY BO Kuposckoro
buzuke [ DNeKTPOHHBIH Kuposckuii I'MY
yueOHUK]: yueOHo- My
METOANYECKOe ocodue MuH3paBa
Poccun, 2019
4.1.2. JlononHUTEIbHAS IUTEPATYPA
Ne I'ox, mecto Kos-8o Hannuue B
HaunmeHnoBanue ABTOp (BI) AK3EMILISPOB B
/I W3/1aHus 9bC
O6ubImoTeKe
1 2 3 4 9) 6
1 | MemguuuHckas u A .H. Pemu3os, MockBa: [DnmexTpoHHBII 9BC
Oouonornyeckas A.I'. MakcuHa "TOOTAP- pecype]. KoHcynbrant
¢u3nka: COOpHUK Menua", 2014 CTY/ECHTa
3aj1a4
2 | ®usuka. MenuumHckas | Kynpssues B.A., | Kupos: 95
1 OmoJsiornueckas Kopotkosa O.J1., dI'OY BO
¢u3uka. Borpocel CassuH B.H., Kupogsckas
TE€CTOBOI'O KOHTPOJIA: [Mumkun .11 I'MA
y4e0HO-METOTMUECKOE Mun3npasa
rmocooue Poccun, 2017
3 | Marematuka Owmenpuenko B. I1. | TDOTAP- 3bC
[DnexTpoHHbII Menua, 2017. Koncynprant
y4eOHHK ] CTyJIeHTa
2.B nynkre 4.4. «llepeyeHb HHGOPMAUMOHHBIX  TEXHOJIOTHH, HCHOJb3yeMbIX

JIA

ocyliecTBJIeHHs 00pa30BaTeIbLHOI0 NMpPouecca N0 JMCUUILINHE (MOAYJII0), IPOTPAMMHOI0 o0ecreYeHus U

1



HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM»: TI. 7. UI3MCHHUTh M YUTATh B CICAYIONICH PEeAAKIINU:
7. Horosop AntuBHupyc Kaspersky Endpoint Security mist 6usneca — Cranmaptabiii Russian Edition. 150-249
Node 1 year Educational Renewal License, cpokx wucnons3zoBanust ¢ 11.08.2025 mo 09.09.2026 r., HOMEp

mmuensuu 2B1E-250808-154818-2-497-4841

3. [TyHKT «4.5. OnucaHue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMO¥ s OCyIeCTBIEHUSI
00pa3oBaTeJIbHOI0 MPoIecca Mo TUCHUILIMHE (MOIYJII0)» U3MEHUTh U YATATh B CICAYIONICH PEIAKITIH:
B mipotiecce npenoaaBaHust AUCIUIIMHBI (MOIYJISI) UCIIONB3YIOTCS CASAYIOIIHNE CIIEIUATIbHBIC TOMEIICHHUS:

Brnagumupckas, 1.137,
31aHue yueOHOro

HanmenoBanue Obopy/noBaHue, TEXHIYeCKHE CPeICTBA
Homep kabunera,
CHenHaTN3NPOBAHHBIX apec o0y4eHHsl, pa3MellleHHbIE B
noMeneHuit P CHEeNMAJTH3NPOBAHHBIX MOMeEIIEHUAX
Aynuropust 1uis npoBenenus | 1-411 Crnenuanu3upoBaHHas yuyeOHas MeOenb
3aHATHH JIEKIMOHHOTO THNA | . Kupos, yiI. (cTox m cTya mpenoaBares, CTOIbI U

CTYJIbSl yYEHHUECKHE).l KOMIIBIOTED C
BBIX0JIOM B VIHTEpHET; MPOEKTOp, IKpaH,

Brnagumupckast, 1.112,
3nanue yuyeOHOro
kopimyca Ne 3 (co

KopIiyca Nel 3BYKOYCHUJIMTCIIbHAY aIrlraparypa,
JICMOHCTPAIMOHHBIC TEJICBU30PBI.
Aynuropus 1uis npoBenenus | 3-803, 3-819 Crnenuanu3upoBanHas yueOHas MeOenb
3aHATHH JIEKWMOHHOTO TUNA | 1. Kupos, yiI. (cTox m cTyn mpenoaBareis, CTOIbI U

CTYJIbsl yYEHHUECKHE).l KOMITBIOTED C
BbIX0JI0M B VIHTepHET; MPOEKTOp, IKpaH,
3BYKOYCHJIUTEIIbHAS almaparypa,

THUIIA

Brnagumupckas, 1.112,
31aHue yueOHOro
kopiyca Ne 3 (co
CTOJIOBOH U

CTOJIOBOH U JIEMOHCTPAITMOHHBIC TEJICBU30PBI.
XO3HCTBEHHBIM
OJIOKOM)
Aymutopus uis nposeaenus | 3-702 CrenmanusupoBaHHasi yueOHas MeOelnb
JICKIIMOHHOTO/CEMUHAPCKOTO | . KupoB, yiI. (cTou U CTyJ mpenoaBaTesi, CTOIbI U

CTYJIbsl yYEHHUECKHE).] KOMITBIOTED C
BbIX0ZI0M B MIHTEpHET; MPOEKTOP, IKpaH,
3BYKOYCHJINTEIIbHAS almaparypa,
JIEMOHCTPALIMOHHBIE TEIEBU30PBI

CEMHHAPCKOI0

THUIIA, TEKYIIETO KOHTPOJIA U
MIPOMEXYTOYHON
aTTecTaluu

Brnagumupckast, 1.137,
3nanue yuyeOHOro
koprryca Nel

3-414

r. Kupos, yi.
Brnagumupckast, 1.112,
3nanue yueOHOTO
koprmyca Ne 3 (co
CTOJIOBOH U
XO3IHCTBEHHBIM
OJI0KOM)

XO35IICTBEHHBIM

0JI0KOM)
VY4aeOHas ayTuTOpHH IS 1-307, 1-404 Crnenpanu3upoBaHHas yaeOHast MeOelb
NIPOBECHNUS 3aHITHI r. Kupos, yi. (cToxm m cTyn mpenoaBares, CTOIbI U

CTYJIbsI YYEHUYECKHUE); JOCKA JJIS
BEJICHUS 3amicel MapKepaMu;
WH(POPMAIIMOHHBIE CTCH/IBI.
Komnerorepnslie knaccsl 1o 14
WH/IMBUYyTbHBIX pa00YHX MECT C
BO3MOKHOCTBIO BbIX0/1a B IHTEepHET 1
JIOCTYTIOM B AJIEKTPOHHYIO
MH(POPMALMOHHO- 00pa30BaTENbHYIO
cpeny By3a.




VYueOHas aymuTopun s
MPOBEICHUS 3aHATUI
CEMHHAPCKOro THUIIA,
TPYIIOBBIX U
WHJIUBUIYaTbHBIX
KOHCYJIbTallu}, TEKYIETO

3-522 a

r. Kupos, yi.
Brnagumupckas, 1.112,
31aHue yueOHOro
kopmyca Ne 3 (co
CTOJIOBOM U

Cnenunanu3upoBaHHas yueOHas MeOeIb
(cTou U cTyJ penoaBaTens, CTOJbI U
CTYJbSI yUEHHUECKHE). | KOMIIBIOTED
IIGMOHCTpaHI/IOHHBIﬁ TCJICBU30D,
3BYKOYCHIIUTEIIbHAS allaparypa,
ACMOHCTpPAllMOHHBIC TCIICBU30PHhI,

KOHTPOJIS U XO035HICTBEHHBIM UH()OPMAIMOHHBIE CTEH/IB,
MIPOMEKYTOYHOU 0710KOM) 00opy0BaHuE JUISI TPOBEACHUS
aTTecTalluu 7a00PaTOPHBIX PAOOT MO UCTIOIH30BAHUIO
MOJISIPU30BAHHOTO CBETA, (PU3MUECKUX
ocHoB OKI', ¢hu3nveckux oCHOB
UMITYJIbCHOM TE€paIuu U ONpPEeeICHUE
uMIe1aHca OMOIOTHYECKOM TKAHH.
VYuebHas ayIuTOpUH 15 3-523 Crnenuanu3upoBaHHas yueOHas MeOelb
NIPOBEICHNUS 3aHATHI r. Kupos, yi. (cTox m Ty’ mpenoaBares, CTOIbI U

CCMHUHApPCKOIo TUlia,
TpYNIIIOBBIX U
HHIAWBUAYAJIbHBIX

Brnagumupckast, 1.112,
3nanue yuyeOHOro
koprmyca Ne 3 (co

CTYJIbsSI YYCHUYECKHUE), T0CKA JIJIS
BEJICHUS 3aluCcell MapKepamu;
uH(pOpMaIMOHHBIE CTEHIBI, |

KOHCYJIbTAINH, TEKYIIEro CTOJIOBOH U KOMIIBIOTEP, TPOEKTOP, IKPaH.
KOHTPOJIS U XO3SIHCTBEHHBIM OGopyaoBaHue 1ist IPOBEIECHUS
IIPOMEXKYTOYHOU 0O1okom) 1ab0paTOPHBIX pabOT: yCTAaHOBKA AJIs
aTTecTaluu OTIpeieNIeHus BI3KOCTH Y KHUIKOCTH
MmetogoM CTokca
JlabopatopHbIi CTEHT «DIEKTPHISCKHE
L[EMU ¥ OCHOBBI DJIEKTPOHUKI
WCTIOJTHEHUE CTEHI0BOE KOMITBIOTEPHOE
MuaumoayibHoe (L0323 CKM).
VYyeOHast ayuTOpUu A5 3-525 CrennanusupoBaHHas yueOHas MeOelb
MIPOBEICHUS 3aHATUI r. Kupos, yi. (cTou U CTyJ mpenoaBaTesi, CTOIbI U

CEMHHApPCKOro THIA,
IPYMIOBBIX U
WH/IMBUTYyaTbHBIX

Brnagumupckast, 1.112,
3nanue yueOHOro
kopmyca Ne 3 (co

CTYJIbsSI YYCHUYECKHUE), T0CKA JIJIs
BEJICHUS 3amuceil Mmapkepami., 1
KOMITBIOTEP, IEMOHCTPAIIOHHBIH

KOHCYJIbTAIMH, TEKYILEro CTOJIOBOU U TEJIEBU30D, MHPOPMALIMOHHBIE CTEH/IBI,
KOHTPOJIS U X03HCTBEHHBIM Oo6opynoBaHue s IPOBEICHHS
IIPOMEKYTOUHOU 6J10KOM) 71a00paTOPHBIX PabOT: YCTAHOBKA /IS
aTTecTaluu OIpe/ieNIEeHUs] CKOPOCTH 3BYKa B BO3/1yX€,
ayaAMOMETp MEIUIIMHCKUH.
VYyeOHast ayIuTOpUU ISt 3-414 CrienmanusupoBaHHas yueOHas MeOenb
MIPOBE/ICHUS TEKYIIEro r. Kupos, y. (cTomn M cTyJ MpernoaaBaTens, CTOJbI U
KOHTpPOJISL U Brnagumupckas, 1.112, CTYJIbSl YYEHHUUECKHE); JOCKA JUIS
MIPOMEXKYTOUHON 31aHue yueOHOro BEJICHUS 3aIicel MapKepaMu;
aTTecTaluu kopmyca Ne 3 (co WH(pOpPMaAIMOHHBIE CTCH/IBI.

CTOJIOBOH U
XO3AHACTBEHHBIM
0J10KOM)

Komnerorepnslie knaccsl 1o 14
WH/IMBUYATBHBIX pa00YHX MECT C
BO3MOYKHOCTBIO BbIX0/1a B IHTEepHET 1
JOCTYTIOM B DJIEKTPOHHYIO
MH(POPMALMOHHO- 00pa30BaTENbHYIO
cpeny By3a.




[ToMmerenue st 3-516 [ToMereHus mis caMOCTOATENBHOM

CaMOCTOSITENILHOM PabOThHI r. Kupos, y. paboThI OCHAIIIEHBI KOMITBIOTEPHON
Brnagumupckas, 1.112, TEXHUKOU C BO3MOKHOCTELIO BEIX0/A B
31aHue yueOHOro WHTEpHET U 10CTYIIOM B 3JIEKTPOHHYIO
kopmyca Ne 3 (co nH(pOpMaIMOHHO- 00PA30BATEIHHYIO
CTOJIOBOM U cpeny By3a, [1IK mist paboTs ¢
XO03HCTBEHHBIM HOPMAaTHUBHO-IIPABOBOM JIOKyMEHTAIIHEH,
0710KOM) B T.4. DJIEKTpOHHOH 0a30ii "KoHcynpTanT

CTYJICHTa»

JlonoHeHUs 1 U3MEHEeHHsI B pabodeli mporpaMMe pacCMOTPEHBI Ha 3acelaHnuu Kadeapbl
“ 5 ” cenrsaopsa_ 2025 r. Ilporokon Ne 1

3aB. kadeapoit JI.B. Kapaynosa/
BHeceHHbIC N3MEHEHHS U JIOTIOJTHEHUS YTBEPK/IAI0:

HN.o. mpopekTopa 1o yuebHoii padboTe MLII. Pa3un
18 cenTsa6ps 2025 r., mpotokoi Ne 1



JlonosiHeHNs ¥ N3MEHEeHUs1 B padoyeil mporpamMmme y4e0HOM TUCHUIINHBI

CroenuainbHOCTh

Hamnpasnennocts (mpoduins) OITOIT

dopma 00yueHus

Cpox ocBoenust OITOIT

Kadenpa

ABTOpP(BI)

«Puzuka, MaTeMaTHKAa»

31.05.02 Ileaunarpus
[Tennatpus

Ounas

6 ner

Ou3nKH, MEIUITUHCKONW HHPOPMATUKHU
MaTEMaTUKHU

Kopotkosa O.JI.

C 2025 /2026 y4e6HOrO roaa B pabo4yro IporpaMMy BHOCSTCS CIIEAYIOIIHE JOMOJHCHHS U H3MEHEHUS:

1. Hyskr «3.4 TemaTuyeckuii MJIaH JeKUMH» JONOIHUTH U YUTATh B CIEAYIOUICH peAaKIuu:

Ne | Ne pazpena
/0 | THCHUILINHBL

TemaTnka
JeKImun

Conepsxanue JeKIui

Tpynoemkoctb
(uac)

1 cem.

1 2

3

4

5

1 1

HuddepennrpoBanue
GbyHKIHA

Oynknusa. CrnoxHble 1 00paTHbIe QyHKINU. ['padux
¢dbyaxmun. [onarue pynkunn, nuddepennmpyemoii B
touke. Auddepenuman Gpynkumu, nponsBoaHas GyHKINM.
[paBuna nuddepenuuposanmst. [IponsBoanbie U
nddepeHnransl BRICIIUX mopsakoB. [IpousBoaHast mo
BpPEMEHH, CKOPOCTbh, YCKOPEHHE.

OyHKIMK HECKONBKHUX MepeMeHHbIX. O0nacTh
OTIpe/IeNICHHS, TIPE/IeN, HeMPEePHIBHOCTh. YacTHbIe
MPOM3BOHbIE, TONHEIH nuddepentman. [IponsBogHas no
HaTpaBJICHUIO, TpalueHT. [I[puMeHeHre TOIHOTO
muddepennmana Juis BEIYUCICHUS TOTPELTHOCTEH
HU3MEpPEHHH.

2

HuddepennnanbHbe
ypaBHEHHS

[lepBooOpaznas. Heonpenenenusiit maTErpai. MeToast
nHTerpupoBanus. @opmyina Herorona — Jlelibauia.
[onstne nuddepenuuansuoro ypasHenus. Oomee
pemeHue. YacTHble pelieHns, Ha4ajJbHbIe yCIOBUSI.
[Ipumep 3aauu U3 eCTECTBOZHAHUSA, TIPUBOASIIEHCS K

i depeHInaTbHBIM YPaBHEHHSIM.

Hcnoans3osanne NN piist MogeampoBanust Gu3nyecKux
MojeJieli B ecTeCTBO3HAHMM.

KosneOauus 1 BOITHBI

OCHOBHBIC TTOHSATHS KHHEMATHKU M TUHAMHUKH TBEP]IBIX
Tel.

Bunel xonedaTenbHbIX IBIKeHU. Ousnyeckue
XapaKTEePUCTUKH, YPAaBHEHHUS, TTapaMeTPhI, OTIMCHIBAIOIINE
Kosie0aTeIbHbIE IBHKEHNUS.

Mexannudeckue BojaHbL. CBOMCTBA BOJIH, 0COOEHHOCTH
pacrpocTpaHEHUs! B OTHOPOJHBIX U HEOJHOPOAHBIX
cpenax.

AKycTHKa

Axyctuka. llIxana 3ByKoBbIX BOJH. PU3NUECKHE
XapaKTePUCTHUKH 3BYKa. XapaKTePUCTUKH OIIyIIEHUS
3Byka. MHbpa3Byk. YIbpTpasByk.

®dusuka ciyxa

dusnyeckue 3aKOHOMCPHOCTH MPOBCIACHUA 3BYKOBBIX
KoJIcOaHMI B YX€ YeJIOBEKa

CBoiicTBa JKUJIKOCTH.
OCHOBBEI
TUAPOTMHAMHUKHI

Oco0eHHOCTH MOJIEKYJISIPHOTO CTPOSHUS KUIKOCTEH.
[ToBepxHocTHOE HaTsbKeHHE. CMAauMBaEMOCTb.
Kanunnspusie aBrneHus.

WneanpHas u peanbHast 5KUAKOCTb. Y paBHEHUS ABMOXKCHUS
HJieasIbHOM KUJIKOCTH. Bsaskocte. YpaBHenue I[lyaseitns.




Bupl TedeHus peasibHOM XKUAKOCTH, Ynciio PeifHombica.

7 4 DJIEMEHTHI Oco0eHHOCTH TEUCHHS KPOBH B KPOBEHOCHOM CHCTEME.
TeMOJIMHAMUKU Mopenu KpoBEHOCHOU CUCTEMBI. PaboTa 1 MOIITHOCTH
cepama.

HcnoanzoBanue MU nis mogempoBaHus
KPOBEHOCHOM CHCTEMBI.

8 5 Onruka Hyanusm cBeta. BoiHOBBIE U KOPITYCKYJIIpHBIE CBOWCTBA
cBeTa. Pu3nyecKkre OCHOBBI IPUMEHEHUS CBETOBBIX BOJH
B MeauuuHe. Tlonspumerpus. CnekTpajapHbIN aHATU3.

Hroro:

18

JlononHeHus U U3MEHEHHs B paboyeil mporpaMme pacCMOTPEHbI Ha 3acelaHuu Kadeapbl
«30» ssHBapst 2026 r., nporokos Ne 5
3aB. xadenpoit Kapaynosa JI.B.

BHeceHHbIe H3MEHEHHSI U IOTIOJHEHUS YTBEPKIALO0:
[TpopexTop no yuebnoii padbore E.H. Kacarkun
«19» depains 2026 r., mpotokos Ne 3




®denepalibHOE TOCYIAPCTBEHHOE OIOKETHOE
00pa3oBaTenbHOE yUPEIKICHHUE BBICIIICTO 00pa30BaHUS
«KupoBckuii rocyapCTBEHHbI MEAUITUHCKUN YHUBEPCUTET
MunucrepctBa 3apaBooxpanenust Poccutickoit denepannu

Kadenpa pusukn 1 METUIIMHCKON HHPOPMATHKHA

Ipuio:xkenne A Kk padodeil mporpaMmme JUCHHUILINHBI

MeToanyeckue ykazanus s 00y4ar0MXCH M0 OCBOEHUIO THCHMIIJIMHbBI
«Pusznka, MaTeMaTHKA»

CnernmanbaocTh 31.05.02 Ieguarpus
Hanpasnennocts (mpoduis) OIIOI - I[Teauatpus
(ounas popma oOyueHus1)

Paznen 1. OcnoBbl 1u(¢pepeHnnaTIBLHOIO U MHTErPaJIbHOI0 HCYHMCIEHUSs

Tema 1.1. IndpepenunpoBanne pyHKIUil 0JHOM MepeMeHHOM.

Heab: popMupoBaHre TEOPETUICCKUX 3HAHNN M TIPAKTHUECKUX HABBIKOB 110 YKa3aHHOW TeMe

3amaum:

PaCCMOTpCTL U OCBOUTH OCHOBHBLIC ITOHATHA, OIPCACIICHUA U TCOPCMBI 110 YKa?.aHHOI\/JI TEMEC

ChopmupoBaTh mabIOHBI 15l HAXO0XKACHUS (BBIYHCICHHUS) HA OCHOBE TaOIHI] TPOU3BOTHBIX.

Baerﬂl/ITB yCTOfI‘II/IByIO BOCIIPOMU3BOAUMOCTD IMOJIOKHUTCIIBHBIX PE3YJIBTATOB IIPU PCIHICHUH HOBBIX 3a1a4
OOyuaromuiicst 10J15KeH 3HATh: YHUBEPCAILHOCTh XapaKTepa MaTeMaTHYECKHX PACCYKICHUU, UX
IMPUMCHUMOCTDb BO BCEX oOmacTax YeJIOBEUYECKOM JACATCIIbHOCTH. Bo3MOXHOCTB IMOCTPOCHUA
MaTeMaTU4eCcKOil MoOJenud Uil OIMCaHHUA TPOLECCOB OKpyxkaromero Mupa. OCHOBHBIE MOHSTHA,
OTpe/IeJICHUSI U TEOPEMBI TI0 YKa3aHHOM Teme

OOyuyamomumiicss J0J15KeH yMeTh: HaXOAWUTh (BBIYUCIATH) Npou3BoAHbIEe U nupdepennuansl. Pemars
TUTIOBBIC 33J]a4d C WCIIOJIb30BAaHHEM OCHOBHBIX CBOMCTB (yHKIHMA W oOcHOB auddepeHnaibHOro
WCYHCIICHUSI.

OOyuawiuiicsi JT0JKeH BJIaJeTh: TOHITHIHBIM allapaToM OCHOB MAaTeMaTHYeCKOro aHaJn3a,
MPaBUJIILHBIM TUCEMOM IPH PELICHUU 33/1a4.

CamocTrosiTesIbHAs Ay IUTOPHAsA pad0oTa 00y4al0IIMXCs 10 Teme:
1. OTBeTHTH Ha CJIeAyI0LIHe BONPOCHI 10 TeMe 3aHSITHA:
[TonsiTre pyHKUMM.
Omnpenenenue npenena GyHkuun. JIeBocTOpoOHHUH U IPaBOCTOPOHHUMN MPEIEIBI.
ITpouzBosaHas GyHKIUH.
[IpaBuna nuddepeHunpoBanus.
Kaxos anroputm auddepeHunpoBanust ClIoxKHON QyHKIHUN?
Juddepenunan GyHKIHH.
[IpousBonHbie U quddepeHIInaIbl BEICIIUX MOPSAKOB.
IIpon3BoHas 0 BpeMeHH, CKOPOCTh, YCKOPEHHE.
[Ipou3BoiHas cokHOM U 00paTHON (PYHKIIMH.
10 [Tpumenenue muddepenipana GyHKIMNA B IPUOIMKEHHBIX BEIYUCICHUSX.
2. IlpakTHyeckasi MOATOTOBKA.
Pemrenue 3anay. _
3aganue 1. Haiitu npousBoanyto GpyHkuuu ¥ = 2% — arctge
Pemenne. Tak kak Mpou3BOAHAS CYMMBI paBHa CyMME IPOU3BOIHBIX, TO
y' = (2% — arctgr) = (2%) — (arctgr)’
Bocnonb3yemcst  popmynamu  JUIsi  POM3BOAHBIX TOKA3aTENbHOM W OOpaTHOW TPUTOHOMETPUUECKOM
(byHKIMIA:

y =2%1In2 —

COoNR~LNE

1+ 22



1
1+ a2

) a£
y =2"1n2 —
OT1BerT.

3aganne 2. Haiitn nponssoauyro gyskimn ¥ = Silt (te (Vir))
Pemenue. Ilo npaBuny nuddepeHnupoBanus CI0XHOU QYHKIIUN:
. — ! — !
y = {Hlll (1-5.: {V':I:;I;I:I = 008 {1-5.; (V':I:);I - {1.5_; {v’:r:”
oyt
B cBoro ouepens npousBoaHas (te {V:L” TaKke Oepercs 1Mo npaBuiy IU(QEpeHIINPOBAHNS CIOKHON
GbyHKIUY:

— 1 _,
f 4 Iy
Yy o= cos (tgyr)  ———- (VT
! (E_’V ) {'.{x-ag\/";r,' (V J
' — 1 1
Y =oos (tgve)  ——= o—=
cos=/r 2y
y = o8 (tevT)
T 2yxeos?
y = o8 (teym)
OtBer. =  2VTcos?
3aganune 3. Berunciante  mpubmmkenno  arctgl.02 0 sanvengs  mpupammenue e
P pyp YH
nuddepeHIranIom.

Pemenne. PaccmorpuM Qynkiuio ¥ = ArCtEr HeoGXoauMoO BBIUMCIMTE €€ 3HaueHue B Touke + = 102
[IpeacraBuM naHHOE 3HAYEHUE B BUJIE CIIEAYIOIIEH CYMMBI:
r = an + Ax
Benuuuuel 0 u AT BplOMparoTca Tak, 4ToObl B TOYKe L MOKHO OBLUIO OBI JOCTATOYHO JIETKO
BBLIYUC/IUTH 3HAaueHHe (DYHKIUM M €€ IPOU3BOAHON, a X ObuIo ObI JOCTATOYHO Manol BemuuuHOH. C
yquOM 3TOT0, A€Ja€M BEIBOJ, YTO r=1.02=140.02 , TO €CTh Irn = 1, Ax =0, “2
BrruncinMm 3Hauenue (byHKum/I y = arctgr g toyke Lo = 1:

m
yleo) = y(l) = arctgl = 1

[

Jlanee npoauddepeHImpyeM paccMaTpuBaeMyro GyHKIMIO 1 Haitem sHauerne Y (£0);

y' = (arctgr) =

1 : :2
Torna T2

y'(1) =

Hraxk,
y(1.02) = arctgl. 02 = y(1 + 0.02) = y(1) +3'(1) - Ax =

T 1
=7+ 5 0.02~0.7852 4 0.01 = 0.7952
Otxger. arctgl.02 = (.7952

B3| =

"

3aganue 4. Haiitu npou3BOJHYIO BTOPOTrO NOpsAAKa OT (QYHKIUU yla) = sin’ a
Pemenne. Haxonum nepByro MpoU3BOAHYIO KaK IPOU3BOIHYIO CIIOKHOU (DYHKITUH:

y'(x) = (sin’ ;r:jlf = 3sin®x - (sinz) = 3sin® reos

Bropyto mnpou3BOJHYIO HaxOAMM Kak OT TMPOU3BEACHMs, TIpeIBApUTEIbHO BBIHECS IO IpaBHJIaM
,Z[I/I(I)(bepeHLII/IPOBaI:}I/ISI kodpduuueHT 3 3a 3HaK Npou3BoAHOW. Takxke OyneM y4YUTHIBaTb, YTO TEPBBIN
MHOXHTENb - S1I° 1 - eCTh CIOKHOW (QyHKIMEH:

"z) = (y'(x)) = (3sin® zcos ;I:JI' — 3 (sin® x cos ;r:]li =

T
L

- ! -
=3 [{:-;m2 T) cosx + sin® x (cos ;r:}'] —
=3 [2:-:111;1: - {:-ain;r:}l“{-.{x-a T+ sin® z - {—:-ain;r:}l] =
= 3(2sinx-cosx - cos x — sin’ r) =3 (sin2x cos o — sin® )
Orper. ¥ () = 3 (sin2xcos x — sin” )

CamocTtosiTe1bHAs BHEAyJUTOPHAasA padoTa 00y4yaroimuxcs 1Mo TeMe:
3aoanus Onst camocmosmenbHol 8HeayOUMopHoOU pabomul CMyOeHmo8 no YKA3aHHOU meme.
1) O3HAaKOMHTBCS C TEOPETUYECKHM MATEPUATIOM T10 TEME 3aHSTHUS C HCIOIb30BAHHEM KOHCIIEKTOB JICKIIUH
W/WIIM PEKOMEHIyeMON y4eOHON TUTEPaTyPHI.




2) OTBETUTDH HA BOIPOCHI JUTS CAMOKOHTPOJIS U JIJIsl COOECEIOBAHUS:
[TonsTHs pHUpaIeHus apTryMeHTa, IpUpaneHus GyHKIuu

[TonsTre mpon3BoOHON PYyHKITUN

Ta6nuia npon3BOIHBIX JIEMEHTAPHBIX (PYHKIIUN

[IpaBuna nquddepennupoBanus GyHKITH

Crnoxnas QyHKIHS, HAX0XKICHUE IIPOU3BOJHOM CIIOKHON (PYHKITUH.
I'eomerpuyeckuii cMmpica nuddepeHimana

[Tpon3BoAHBIE BHICIINX TOPSIKOB.

dusnueckuii cMbica nmpousBoaHoi | u 1l mopskos

[Tpumenenue muddepenipana GyHKIMNA B IPUOTMKEHHBIX BEIYUCICHUSX.

3) PemmTh THIIOBBIE 33J1a4YM:

Ipumep 1: Beraucnuts npon3BoAHYIO (yHKIIUN ‘
Pemenne:
»'=(52" +3x+4)'=|: (5x)+(3x) '+4'=‘

+ 1 — I+ 1
[Mcronp3yem TpeTbe mpaBuio AudGepeHIInPOBaAHMS (u - V} “ _v{ ]

[ 7151 TepBOTO M BTOPOTO CJIAraeéMoro CieayeM MPUMEHHUTh YeTBEPTOe MPpaBmiIo qudQepeHnpoBaHus |

[I[J'IH TPETHETO CJIaracMoro HcCIo0JIb3yeM IIpaBHJIO , I TIIEPBOI0

forse- 5 (0) = eonst- ), () =)

U BTOPOrO TaOJIMYHYIO MPOHM3BOIAHYIO
OtBeT

y |
Ipumep 2:

13

= 7
Bbrauciute npou3BoaHy0 QyHKIUK ¥ = 3x7 — 4xJ:_c +~3I
Pemienue:

= 7 L
y':(Bx? —4xw';1_f+—3}:(3x? —4x" +?x_3J'
x

uiv}':u 'iv{'

]

[Mcnonb3yem TpeThe npaBuiio 1uddepeHIupoBaHus (
13

- [3;{?} —(4x) 4 (757

[[IpumeHuM yeTBepTOE MpaBUIIO TG HEepeHIUPOBAHUS
13

_ 3[?} —a(2) 47 ()

[[IpmeHrM TaOIMUHYIO TPOU3BOAHYIO [X * ) '=nx Hl]

15, e
=3-§x? — 4.1, 55 1723 -4.1,52" +7.x7*

[Ccmsz -f[x])'=€0?33f-'f'{x]‘]

39 3 7
5 x rSwJ";+ 3
IIpumep 3:

a .
BbIYMCIHTS IPOM3BOAHYIO GyHKIIn © & o (x }‘
Pewenue:

y'= (xg sin[x})':‘



[Mcnons3yem opmyny auddepeHInpoBaHns TPOU3BEICHUS (v)' = 'v+uv I]

= x* (sin [x})'ﬂ:xj)'sin (x)=

[[IpumeHnM TaOIUYHBIE TPOU3BOIHEIC (x } - 1 u sin'{x] = cos[xi]
= 1" cos [x] + Z2xsin [x}

IIpumep 4:
E:r+14
F=—
Brraucnuth npon3BoHy0 PYHKITUN x+2
Pemenne:

L E:r+14 .
= =+ 2x

(E]Izu'v—uv\
[Ucnons3yem Gpopmyny mudpepeHIrMpoBanms 4acTHOro " v ]
) (Ex+14) '(;{2 +2x)— (£x+14) (xz 4 Ex)

(xj + 2;{)2

[Bce Obl xopomo u mo TaOIMYHBIM MPOU3BOAHBIM. Kpome . BcnoMHuM cBoOWCTBa CTeneHen
I

| u BBIHECEM KOHCTAHTY 3a 3HAK AUepeHImana.]
(é'xé'l4) '(xj + 2x)— g™ (2x+2) 2™ (e*) '(xz +2x) . (2x+2)

(xz+2x)2 (xj +2x)2

ete® (xz + 2x) . (2x+2]| g™ (:{2 + 2.7:) . {2x+2)

(x2 + 2.7.’)2 ) (x2 + 2x)2 )
~ gt (x2 +2x-2x— 2) ~ gt (x2 - 2)

(x2+2x)2 (;r.’2+2;r:):4

IIpou3BoaHas c;10:kHOI PyHKIMMH.
dopmyna: Fle(x)=7"(g) &'(x)

¥ =izin ( xjh
IIpumep 5: Boraucants npou3BoaHYIO G YHKIIUU
Pemenne:

sin'(xz) =rcos (xg ) : (xg ) '=2x coz {x‘
IMosicnenue: TpedyeTcsi BEIYUCIUTD MPOU3BOIHYIO (PYHKIIUU CHHYC OT KaKOoro—To aprymenta. [IpousBoHas

CHUHYca paBHa KocuHycy. OT Toro e aprymeHnTa (B gaHHoM ciydae 3to l). I ymMHOXUM Ha npou3BoaHYIO
aprymMeHTa. Mo>xHo Jake cOpMyIHpOBaTh HEKOE MPABUIIO BHIYHCIICHUS TIPOU3BOTHOMN CIIOKHOW (QYyHKIIUN
«ati oT HapyHOM (PYHKIIMK K BHYTPEHHE».

¥ =7 +cos [x}l
Ipumep 6. Beraucius mpou3BoaHY0 GYHKIIAN

Perienue:

= f+.:os(x))'1

[HapyxxHast QyHKIIUS 5TO KOpeHb KBaJpaTHBIA, IIOMHHUM, YTO
[TpumeHuM 3710, HE 3a0BIB YMHOKUTH Ha MPOU3BOJHYIO (DYHKIIMH, CTOSIIIEH BHYTPH KOPHSI. |

10



—; x2+|:os|:x}}'=

- 2.fx° +cos{ x) {

Pexomenayemas tureparypa:

OcHoBHas JUTEeparypa

e MenunuHackas u Ouonorudeckas gusuka: yuyeonux/Pemuzos A. H. - 4-e uza., ucnp. u nepepad. - M.:
"T90TAP-Menua", 2016, 2018. - 656 c.: u.

e PykoBOACTBO K IMPAaKTHUYECKUM 3aHATUAM 1O (pusmke: yueOHO-MeToauudeckoe nocodbue/Jlynenko E.B.,
Kopotkosa O.JI. - Kupos: ®I'bOY BO Kuposckuii 'MY Munszapasa Poccuu, 2017

JonoyiHuTeNpHAd JIUTEpaTypa

e COopnuk 3amad mo MeauuuHckas U Ouonoruueckas (usmka: cOOpHUK 3ama4: yded. mocodue s
By30B/A. H. Pemu3zos, A. I'. MakcuHna. - 4-¢ u3z., crep. - M.: llpoda, 2010. - 189 c.: puc.

e  MenmumuHCcKas 1 Onosorndeckas ¢pusuka: coopauk 3agad/A.H. Pemuzos, A.I'. Makcuna - Mocksa: "['D0OTAP-
Menua", 2014 [Dnexkrponnsiit pecypc].Pexxum qoctyna: KoncynbTant ctyneHnra

e COOpHUK TECTOBBIX 3amaHMii 1O jaucuuiuiiHam "®dusmka, wMartemaruka', "MenuiuHCKas U
ouonorudeckas pusuka": yueOHo-meroanueckoe nocoodue/B. A. Kynpssues [u ap.]. - Kuposckuit TMYVY.
- Kupos: Kuposckuii IMYVY, 2018. - 94 ¢

2x—sin (x}

Pa3nen 1. OcHoBbl 1u(p¢epeHIIHATBLHOTO0 U HHTETPAJIBLHOT0 HCYUCIEHUS

Tema 1.2. Ilu¢ddepennnpoBanue pyHKumii 1ByX nepeMeHHbIX

Lesb: hopMupoBaHUe TEOPETUUECKUX 3HAHUM M IPAKTUYECKUX HABBIKOB 110 YKa3aHHOU TeMe

3anaun:

PaccMoTpeTh 1 OCBOUTH OCHOBHBIE MIOHATHSI, ONIPEICIICHUS U TEOPEMBI 110 YKa3aHHOU TeMe

CdhopmupoBaTh M1a0JIOHBI [J1s1 HAXO0XKIEHHS (BBIYUCICHNS) HA OCHOBE TaOJIHII POU3BOIHBIX.

3aKpenuTh yCTOMYMBYIO BOCIIPOU3BOJUMOCTD MOJIOKHUTEIBHBIX PE3Y/IbTATOB IIPU PELIEHUH HOBBIX 3a/1a4
OOyyarommiicst 10J15KeH 3HATh: YHUBEPCAJIBHOCTh XapaKTepa MAaTeMaTHYECKUX PACCYKIEHUH, UX
IPUMEHUMOCTb BO  BceX OONACTAX  YEJIOBEYECKOM  JeATeNbHOCTH.  BO3MOXKHOCTB  MOCTPOEHUS
MaTeMaTH4YeCKOl MoJenu Uil OIMCaHMUs IIPOLECCOB  OKpyXkaromero Mupa. OCHOBHBbIE MOHSTHA,
OIpeJIeJIEHUs] U TEOPEMBI 110 YKa3aHHOU TeMe

OOyyarommiicss J0J15KkeH yMeTb: HaxOAMTh (BBIYMCIATH) MPOU3BOJHBIE M AuddepeHunansl. Pemarsb
TUIIOBBIE 33J]aud C MCIIOJIb30BAaHHEM OCHOBHBIX CBOMCTB (YHKIMH M OCHOB Ju((epeHINaTbHOIO
UCUHUCIICHUSI.

OOyyarommiics [J0JKeH BJajeTh: IOHITHUWHBIM allaparoM OCHOB MAaT€MaTH4YEeCKOrOo aHalN3a,
MIPaBWJIbHBIM MMMCbMOM IPU PEILIEHUH 3ajau.

CamocTtosiTe/IbHAA Ay AUTOPHAs padoTa 00y4yarommXxcs 1o TemMe:
1. OTBeTHTH Ha CJleAyl0LIHe BONPOCHI 10 TeMe 3aHSITHA:
[TonsiTre GYHKIIMM HECKOJIBKUX IEPEMEHHBIX.
YacTHble IPOM3BOIHBIE (DYHKIIMU.
[IpaBuna nuddepeHuupoBaHmsl.
[Monubit nuddepennman GyHKIUH.
[IpousBonHbie U quddepeHIInaIbl BEICITUX MOPSAKOB.
. Ilpumenenue nuddepennnana GyHKIUN B IPUOIHKEHHBIX BHIYUCICHUSAX.
2. IlpakTHyeckasi MOATOTOBKA.
Pemenue 3anau.
1. Haiitu yactHble nuddepeHunans 1 mosnHsld auddepennpan GyHKIui

oakrwnpE

XY z=In(x+1ny)
z=sln————
1+ 2x cig? ©
] {
x°+1
y = F = :( [xy + 4y)g(xy™)
sin x Z:(x+.)/)3e“2-"
o Y z=54In(x" +1ny)
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-2
S1In- x

Jy

N
Il

z= %ln(ﬁxz + y:j]

. X PR, —
2. Haiitu pe3ynbTaT U3MEpEHHs BEIMYHUHBI Z = =+ CCIM 3HAYCHMS BEIMUMH ¥ = X TAx=40%02 y

v =y, +Ay =250+0,05 nonyyensl npsaMbIM U3MEpEHUEM
3. Haiitu 5kcTpeMyM QyHKIMH 2 = XV~ —xp — xp°

CamocTrosiTeIbHAS BHEAYTUTOPHAS PadoTa 00y4yaromuxcs Mo Teme:
3aoanus Onst camocmosmenvHol 8HeayOUMoOpPHOU pabomul CMyOeHmo8 no YKA3aHHOU meme:
1) O3HAaKOMHTbCS C TECOPETUYCCKHM MATEPHAJIOM 110 TEME 3aHITHS C MCIOJIb30BAHUEM KOHCICKTOB JICKIIHIA
W/WII PEKOMEHTyeMOW yu4eOHOH TUTepaTyphl.

2) OTBETUTH Ha BOIPOCHI JIJIsl CAMOKOHTPOJIS U JUls cOOeceI0BaHusI:

[ToHsTHS TpUpaIEHHUS APTYMEHTA, TPUPAILEHUS QYHKITHH

[Tonsarue npou3BogHON (PyHKINK

Ta0nuia npor3BOIHBIX JIEMEHTAPHBIX (PYHKIIUU

[Tpaswia muddepennupoBanus GyHKIUN

Crnoxnas QyHKIHSI, HAXOXKICHUE IPOU3BOTHON CIIOXKHON (DYHKIINH.
I'eomeTpuueckuii cmbici auddepennnana

[Tpou3BoIHBIC BBICIIIUX TIOPSIIKOB.

dusndeckuit cMpIc mpousBoaHoH | 1 11 mopsiikoB

[Tpumenenue nuddepenimana GyHKIUH B IPUOTUKEHHBIX BEIYUCICHUSIX.

wWooNoGO AWM

3)_PeniuTh TUIOBBIC 331241
1. Haiigute, ucnons3ys noustue nuddepenmana GpyHKIN, aOCOTOTHYIO U OTHOCUTENBHYIO MOTPEIIHOCTh

Ipu U3MCPCHUHN COIIPOTHUBIICHUA R = P IIPpOBOAHUKA KPYIJIOI'O CCYUCHUS, CCJIIN IIPHU U3MCPCHUAX
ar

OBLTH MTOJTy4EHBI Pe3yIbTATHI:
L =(1,50+0,05)m; r = (0,50+£0,01)*103m; £ =1,0510°30m/ m = const.
2. Haiinure, wucnonws3dys mnoHsTHe auddepeHnnana ¢GyHKIHH, aOCOMIOTHYIO UM OTHOCUTEIbHYIO

77
MOTPEIIHOCTH M3MEPECHHUA YIACIBHOTO COIIPOTHUBIICHUA £ = RT IMPOBOJHUKA KPYIJIOTO CCUCHUA, C€CIIU

TIPU M3MEPEHHUSX OBLITH MOMydeHsI pe3ynbTathl: R=(300+5)0Mm; r=(0,53+0,02)*102 M; L=(1,61%0,005)Mm.

Pexomenayemas mureparypa:

OcHoBHas JUTEpaTypa

e MemunuHckas u ouonornyeckas ¢usuka: yueoHuk/Pemuszos A. H. - 4-e uzn., ucnp. u nepepad. - M.:
"TO0TAP-Menua", 2016, 2018. - 656 c.: u.

e PykoBOACTBO K IMPAaKTHUYECKUM 3aHATUSAM MO (pusmke: yueOHO-Meroanueckoe nocooue/Jlynenko E.B.,
Kopotkosa O.JI. - Kupos: ®I'6OY BO Kuposckuii 'MY Munszapasa Poccun, 2017

JlononHuTenpHas aureparypa

e (COopnuk 3a1a4 o MeaunuHckas u Ouonornyeckas pusnka: COOpHUK 3a1a4: yued. mocooue s
By30B/A. H. Pemu3os, A. I'. MakcuHna. - 4-e u3f., crep. - M.: JIpoda, 2010. - 189 c.: puc.

e MenuiuHckas u Ouosoruueckas gpusuka: coopuuk 3aaay/A.H. Pemusos, A.I'. Makcuna - Mocksa: "I'DOTAP-
Memua", 2014 [Onextponnslii pecypc].Pexxum noctyna: KoHcyneTaHT cTyaeHTa

e (COopHUK TeCTOBBIX 3amaHuii 1o jguciuiuimHaMm "®duswmka, wMarematwka', "MemunuHCKas U
ouonorundeckas pusuka': yaeOHo-meroanueckoe mocobue/B. A. Kynpssues [u ap.]. - Kuposckuit TMYVY.
- Kupos: Kuposckuit TMY, 2018. - 94 ¢

Paznen 1. OcHoBbl 1u(ppepeHInATBLHOTO U HHTErPAJbLHOI0 HCYHCJIEHUS
Tema 1.3. UnTerpupoBanue GyHKIUH 0HOM NepeMeHHOM
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Hesb: popMupoBaHHe TEOPETUUECKUX 3HAHUN 1 MPAKTUYECKUX HABBIKOB 10 yKa3aHHOH TeMe

3amaum:

PaccMoTpeTh 1 OCBOUTH OCHOBHBIE MOHATHS, ONPEAEICHHUS U TEOPEMBI IO YKa3aHHOM TeMe

CdhopmupoBaTh n1a0I0HBI 7151 HAXOXKAECHUS (BBIYUCIICHHS ) HEONIPEACICHHBIX U ONPEIeICHHBIX HHTETPAJIOB.
3aKpenuTh yCTOMYMBYIO BOCIIPOU3BOAMMOCTD MOJIOKHUTEIbHBIX PE3YJIbTATOB IPU PELIEHUN HOBBIX 3a7a4
OOyyarommiicst 10JI7KeH 3HATh: YHUBEPCAJIBHOCTh XapaKTepa MAaTeMaTUYECKUX PACCYKIEHUH, UX
IPUMEHUMOCTh BO  BceX OONAcTAX  YEJIOBEYECKOH  JeATeNbHOCTH.  BO3MOXKHOCTE  MOCTPOEHUS
MaTeMaTU4YeCKON MoOJeNu Uil OIMCaHMUs IIPOLECCOB  OKpyXkaromero Mupa. OCHOBHbIE MOHSTHSA,
OIIpEJICJIEHUS] U TEOPEMBI 110 YKa3aHHOU TeMe

OOyyarommiicst 10J7KeH yMeThb: HAaXOJAWUTh (BBIYMCIIATH) HEONPEJCIICHHBIE U OIPENEICHHbIE UHTErPabl.
Pemate THNOBBIE 3aJaud C MCIIOJb30BAaHMEM OCHOBHBIX CBOMCTB (YHKIMH M OCHOB HMHTErpajlbHOIO
HCUUCIIEHUS.

OOyuarommiici J0/LKeH BJaJeTh: IOHATHMHBIM amnmaparoM OCHOB MaTeMaTHYECKOro aHallu3a,
IIPABUIIbHBIM NMMCHMOM IPHU PELICHUH 3a/1a4.

CamocrosiTeJibHASI ayAUTOPHAsI padoTa 00y4ar0IIMXCs M0 TeMe:
1. OTBeTHTH Ha CJIeAyI0lIHe BONPOCHI M0 TeMe 3aHATHA:
. Uto sBJIsIeTCS OCHOBHOM 331a4eil MHTErpaibHOTO HCUUCICHUSA?
. Kakas ¢pynkuus Ha3siBaeTCsl HepBOOOpa3HOM A1 3aJaHHON QyHKUINU?
. Eciiu F(X) — nepBooGpaznas s f(X) , To kakuM paBeHCTBOM CBSI3aHBI OHU MEXy CO00#?
. Chopmynupyiite TEOpEMy O CYIIECTBOBAHUU N1€PBOOOPA3HON (PyHKIIMU.
. IlepBooOpa3Hnas onpeaensiercss HeoHo3HayHO. Kak 3T0 HyKHO TOHUMATh?
. [Touemy npu UHTErpUpOBaHUU (HYHKLUH MOSIBIIAETCS IPOU3BOJIbHAS IOCTOSIHHAS ?
. [Touemy oHa QPyHKIUS HIMEET IETYI0 COBOKYITHOCTH MEPBOOOPA3HBIX ?
. Kak 3anucarb BCro COBOKYIHOCTb EPBOOOPA3HBIX PYHKIMIA?
. UTo Ha3bIBaETCS HEOIIPEIEIIEHHBIM HHTETPATIOM?
10. Yem oTnnyaercst HEONpeAEIeHHbIH HHTErpall OT epBooOpa3Hoil GpyHKuUN?
11. [loueMy uHTErpal Ha3bIBAETCS HEOIPEAEIEHHBIM?
12. Kak Ha3bIBalOTCS BCE 3JIEMEHThI PAaBEHCTBA
13. Yto Ha3pIBaeTCS ONpeeIeHHBIM HHTETPAIIOM?
14. Kak BBIYMCISIOT ONIpeIesIEHHbIN HHTeTpat?

O oo NO Ol Pk~ wMN K-

2. [IpakTHyecKkas MOArOTOBKA.
3ananue 1. Haiitu Heonpenen€HHBIN UHTETPAT

I= ] Lﬂ dx
2+2x .

Pemenmue. BI/I)II/IM B 3HAMCHATECJIC MMOABIHTETPAJIbHOI'O BEIPAXKCHUA MHOT'OYJICH, B KOTOPOM MKC B KBaJparte.
DTO MOYTH BEPHBII MPU3HAK TOTO, YTO MOXKHO MPUMEHHUTH TaOINYHbIH HHTEerpalt 21 (C apKTaHTeHCOM B
pe3ynbrate). BolHOCHM 13 3HaMeHAaTessl MHOXKUTENb-ABOUKY (€CTh TaKOe CBOMCTBO MHTErpasa -
MOCTOSIHHBIH MHOYKHTEIIb MOYKHO BBIHOCHUTD 33 3HAK MHTEIPaJjia, BBIIIEC OHO OBLIO YIIOMSHYTO KaK Teopema
3). Pe3ynbrat Bcero 3toro:

3 _[ dx

24 1+2°

TCHCpB B 3HAMCHATCJIC CyYMMa KBaJApaToOB, 4 3TO 3HAYUT, YTO MOKEM IIPUMCHUTDH YHOMHHyTBIﬁ TaOIMYHBIH
HHTCTpall. OxoHYaTeILHO moJrydya€m OTBET:

! :garctg x+C

3ananme 2. Haiiti HeonpeaenéHHbINA HHTETpa

{ :I%xjdx

Pemenne. BHOBL mpuMeHsieM TeopeMy 3 - CBOHCTBO HHTETpaJia, HA OCHOBAaHUH KOTOPOTO ITOCTOSTHHBIH
MHOKHUTENb MOKHO BBIHOCUTBD 32 3HAK MHTETpaja:

13



I = i xdx

13 _
[Tpumensiem hopmyny 7 U3 TaOIUIBI HHTETPAJIOB (MIEPEMEHHAs B CTENEHHN ) K TIOJIBIHTETPATbHON (PYHKIIHH:
&
=t e® L
13 &

CokpailaeM noayyuBIIdecs IpoOu U repe HaMU KOHEUHBIN OTBET:
2
T=— "4+
35 .
y = sin (te (V)
3aganue 3. Haiitu HeonpenenEHHBINA HHTETPAT
x+1
I= j 2 dx
N
Pemenue. Korna B 3HaMeHaTese MOABIHTETPATBHOM APOOH - OJHOUIICH, MOYKEM IMOWICHHO Pa3e/IUTh
YUCIUTEIb HA 3HaMEeHaTeNb. ICXOAHBIN MHTErpall NPEBPATUIICA B CYMMY JIByX UHTEIPAJIOB:

I :I%dx+_|-%dx: I&dxﬂ[%dx |

YTto06BI IIPUMCHUTDb TaOJIMYHBIH HUHTCIrpall, Hpeo6pa3yeM KOpPHH B CTCIICHU U BOT YK€ OKOHYATEJIbHBIN OTBET:

1
Z x?

1 —_—
! :.I-xzr:fx+.|-x gy =
2
= 3 g x+ E\E +
3apanue 4. Bprauciauth onpenenéHHbIi HHTETpall
g
I{E adx.
0

Pemenue. CHavana HaiiIéM HeOTIpeACIEHHBIA HHTETPAJL:
43

.I-{E cix:j-x”3dx:x—+ﬂ':§x{frp_r+c.

473
[Tpumenss popmyny Herotona-JIeiiGH11a Kk nepBoodpa3Hoit
e
4

(mpu C =0), nomyunm

3
j{f:?ﬁ:%%ﬂg:;-a{@—o:lz.
0

OpHako Npy BBIYUCIIEHUH ONPEAEIEHHOr0 HHTETpajia JTy4llle HE HaXOUTh OT/IEIbHO EpBOOOpa3HyIo, a
cpa3y 3anuchiBaTh UHTErpan B Buze (39).

3ananue 5. Bprauciuth onpenenéHHbIil HHTETpal
2

I 2 dx.
1
Pemenne. Mcnonb3ys hopmyy

.I-é'ha!’x= leh +C’,‘
fn

HOJTYIUM
i 1 1 1
.I'szdx: —e =gt —eh) = Eéz(ez -1y

| 2 2

CaMocTosiTe1bHAsi BHEAYyAUTOPHAs padoTa 00y4yaroluXxcst o Teme:
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3aoanus Onst camocmosamenvHol 8HeayOUMoOpPHOU pabomul CMyOeHmo8 no YKA3aHHOU meme:
1) O3HAKOMHTBCS ¢ TCOPETUUCCKUM MATEPHUATIOM I10 TEME 3aHSATHUS C UCTIOIb30BAHUEM KOHCIICKTOB JICKIIUI
U/WUIM pEKOMEH1yeMON yueOHOU IUTEepaTyphl.

2) OTBETHTB Ha BOMPOCHI Il CAMOKOHTPOJIS U JUTSI COOECE/IOBAHUS:

Kaxkas ¢pyHKIIMS Ha3bIBaeTCS MEPBOOOPA3HOM SISl 3aIaHHON (YHKITUH?

Ecmu F(X) —nmepBooOpasnas mis f(X) , To KakuM paBEHCTBOM CBSI3aHBI OHH MEXTy CO00#?
[Touemy oaHa pyHKIIHS HMEET LIETYI0 COBOKYITHOCTh EPBOOOPA3HBIX ?

Kak 3anmcath BCI0O COBOKYITHOCTh ITEPBOOOPA3HBIX (PYHKITHIA?

Uro Ha3bIBaeTCsa HEONpeAeIeHHBIM HHTErpaioM?

YeM oTnMyUaeTCs HEONPEACICHHBIM HHTErpall OT IepBooOpa3zHon GpyHKIMH?

[ToueMy uHTErpan Ha3bIBACTCS HEONPEACICHHBIM?

e = F(x +¢
Kaxk Ha3bIBarOTCS BCE 3IIEMEHTHI PaBCHCTBA jf( ) ( ) 7

YeM OTIUYAIOTCS APYT OT Apyra NOAbIHTErpalibHas (QYHKIHS U MOIBIHTETPAIbHOE BBIpAXKEHHE?
Urto o3HauaeT nocrosgsHHas C B OnpeeeHuN HEONPEIeJICHHOTO HHTerpaia’?

Kaxkue cBoiicTBa HeopeAeIEHHOIO NHTErpajla Bbl 3HAaeTe?

Kak noka3zaTh cripaBeisTuBOCTb KaXKA0W (OPMYIIbl HHTETPUPOBAHUS?

i x‘d||: . .
[Toyemy N #-1 mis uHTErpaia ? B xakoii ¢popMyJsie paccCMaTpUBACTCS ITOT CiTydaii?
KaKI/IC n3 CJ’ICI[YIOH_II/IX paBeHCTB 3aIlIMCaHbl BepHO, a KaKue HET.

Cl) _.-I3d‘r=312+c; 6) d%::hx-l-c j(]+x)dr:x+£+

2 ?

;8 CI

B ueM cocTouT reoMeTpudecKuil CMbICI HEOIIPEIEIEHHOIO HHTErpaa’?

Kakue meronbl MHTErpUpOBaHMSI HEOIPENEIEHHOIO HMHTErpaja Bbl 3HaeTe? B uéMm 3akiouaercst CyTh
Ka)KJ0r0 U3 METO0B?

Hanummre hopMyny MHTErpUpOBaHUS 110 YaCTSIM HEONPEAeIEHHOTO HHTErpaa.

VYkaxure 1enecoodpasHble NOCTAHOBKY JUI HAX0XKICHHS CJISAYIOIUX HHTEIPaJIOB:

o == 5 I@""I; o J72-33

YKaxuTe, KAKHE U3 CIeAYIOLIMX HHTEIPAJIOB LEIecO00Pa3HO HHTETrPUPOBATH [0 YaCTAM:
P |

g Jracwd. o Iﬂ; 6) | 2) Im:‘nﬁ; o) Jomsxintsn df.

Uro Takoe onpeaeseHHbIN HHTerpan?

]
Yro B 3ammcn  JF®H  osnavaror : a) uucna a u 6, 0)x;,8) f(x); ) f(x)dx. MoxeT nu ObITh  a=6;

a>e ?
3anummre Gpopmyny HetoToHa-Jleli6Huma.
. lﬂc=1n|1.1|‘4=1..1—1.11=o
OO0bsicHUTE, TOUEMY HEBEPEH CIICYIONIUN pe3yabTar: 1% .
CdhopmynupyiiTe OCHOBHBIE CBOICTBA OIPEICIIEHHOTO HHTErpaa.
B ueMm 3akmtouaercs popmMyIia 3aMeHbl IEPEMEHHON HHTErPUPOBAHNUS B OIPEIEIIEHHOM UHTEerpane?
B uem 3akmroyaeTcs reOMETpUYECKU CMBICI ONIPEAEIEHHOTO NHTErpana’?
['eomeTprueckue NpuIoKeHus ONpeaeIeHHOr0 HHTErpania.

dusznueckue (MeXaHI/I‘IeCKI/IC) MIPUIIOKCHUA onpenenéHHoro HUHTCIrpaJia.

3)_Penmrs TUIIOBBIE 3a1a4H:
IIpumepsr:
1. BelynciuTh HHTErpal

sinx sin2xsin3xdx.

b | B —

Perienue.
Ha ocrHoBanuu opmMymbl IpOU3BEIEHUS CHHYCOB, TAOIUIIBI OCHOBHBIX MHTETPAIIOB HMEEM:
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: . . 1 N,
sin xsin 2xsin 3x = :(COS.\' — COS3X )Slll IX =

. 1 . 1/. g i
= —COSxSm3x - = cos3xsm3x= : (sin 4x +sin 2x) - ]sm 6x =

e e

X . 1 .
=—Sm4x+—sm2x——smoéx.
4 4

-

4

.T. ‘ . . l ’. l -

| sinx sin2x sin3xdx = I' sindxdx + % | sin2xdx -

3 7 I
17 1 | - .
—f $in6xdx = ——cos4x|7 = —cos2x|7 + —cos6x|; =
47 16 2 8 =72 .

1 ¥ 1 A1 5

16 16 8 24 24°

2. BerurcinuTh MHTErpai
5

I=|xy2 -16 dx
4
Pewenue. [Iponsseném 3ameny nepemMeHHoOM, mmosaras

Torma dt =2xdx, otkyma X dx =(1/2) dt, u mogsIHTErpabHOE BHIpAKEHHE IIPEOOpasyeTcs Tak:
Haiiném HoBBIE npenenbl uHTerpupoBanus. [loncranoBka 3HaueHnit X =4 u X =5 B ypaBHEHUE

Haér ‘ HIDKHUH TIpenen, u BEPXHUI Mpeen
Hcnone3ys teneps Gpopmyity, Morydum

_ _ U2 g,

‘IE““E“E‘EIE i =
=_9 g

23f2 f"r” *39 =

[Tocne 3ameHbI IepeMEHHOM MBI HE BO3BPAILIAJIUCH K CTAPON IEPEMEHHOM, a MPUMEHIITA HOpMYITy
HreroTona-JleliOHuma k moixy4eHHON epBoOOpa3HOA.

Pexomenayemas iuteparypa:

OcHoBHas uTepaTypa

e MenunuHckas u 6uonorudeckas gusuka: yuyeOnux/PemuzoB A. H. - 4-e uza., ucnp. u nepepad. - M.:
"TO0TAP-Menua", 2016, 2018. - 656 c.: u.

e PykoBOACTBO K IMPAaKTHUECKUM 3aHATUSAM MO (usmke: yueOHO-MeTonuyeckoe nocoodbue/Jlynenko E.B.,
Koporkosa O.JI. - Kupos: ®I'6OY BO Kuposckuii 'MY Munszapasa Poccun, 2017

JlonmoTHUTENbHAS JTUTEPATYPA

e (COopHuK 3a7a4 Mo MeauimHcKas u Onosiornueckas pus3nka: COOpHUK 3a/1a4: yuel. mocooue st
By30B/A. H. Pemu3os, A. I'. MakcuHna. - 4-e u3f., crep. - M.: JIpoda, 2010. - 189 c.: puc.

e MenuiuHcKas 1 Ouosoruueckas gusuka: coopuuk 3amay/A.H. Pemusos, A.I'. Makcuna - Mocksa: "I'DOTAP-
Memua", 2014 [Onextponnsii pecypc].Pexxum nocryna: KoHcyneTaHT cTyaeHTa

e (COopHUK TeCTOBBIX 3amaHuii 1o jguciuiuimHaMm "®duswmka, wMarematwka', "MemunuHCKas U
ouonoruueckas pusuka": yueOHo-meroanueckoe nocoodue/B. A. Kynpssues [u ap.]. - Kuposckuit IMYV.
- Kupos: Kuposckuit IMVY, 2018. - 94 ¢
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Pa3nes 1. OcHoBbI 1 depeHIIHATBHOIO0 H HHTErPAJILHOT0 HCYUCICHUS

Tema 1.4.: IludpPpepenunaibubie ypaBHEHUS.

Heab: popMupoBaHre TEOPETUICCKUX 3HAHNUN M IPAKTHUECKUX HABBIKOB 110 YKa3aHHOW TeMe

3agaum:

PaccMoTpeTh 1 OCBOMTH OCHOBHBIE ITOHATHS, OIPEAEIICHUS U TEOPEMBI 110 YKa3aHHOW TEME

Cdopmuposats mabdsoHbI 18 pemeHus 1udepeHInaIbHBIX YPaBHEHUMN.

3akpenuTh YCTOWYUBYIO BOCIIPOM3BOIMMOCTD MOJIOKUTENIBHBIX PE3yJIbTATOB IIPHU PELICHUH HOBBIX 3a/1a4.
Oo0yyaomuiica 10J12keH 3HATh: YHUBEPCAIBHOCTh XapaKTepa MAaTeMAaTHUYECKUX PACCYKICHHM, MX
NPUMEHUMOCTh BO  BceX OOJNACTAX  YEJIIOBEYECKOH  JEATeNbHOCTH. BO3MOXKHOCTH  MOCTPOCHUS
MaTeMaTHYeCKON MOJIENH JUIsl OIMCAHUSI POLIECCOB OKPYIKAIOIIEro MUpPa ¢ MOMOIIbIO AU} PepeHInanbHbIX
ypaBHEHUN. OCHOBHBbIE MIOHATUS, ONIPENEIEHHS U TEOPEMBI 110 YKa3aHHOM TEMe

OOyuarommiics 10/15keH yMeTh: Pemarh TUnoBble 3a7jaud C UCIOJIb30BaHHEM AU depeHInaIbHbIX
YpaBHEHHUIA.

OOyuarommiicss J0JIKeH BJIaJeThb: MOHATUWHBIM allapaTOM OCHOB MAaT€MaTUYEeCKOro aHajlu3a,
MIPaBUJIbHBIM TMCBMOM IIPH PELICHUU 3a/a4.

CamocrosiTe/ibHAsA ayAUTOPHasi padoTa o0y4yaruuxcs 1o Teme:
1.OTBeTUTH HA cJIeAYIOLHE BONPOCHI 10 TeMe 3aHATHS:
1. Monstue muddepeHMAIEHOTO ypaBHEHHUS W ero mopsiaka. OnpenencHue penieHus OOBIKHOBEHHOTO
muddepennnanbHoro ypapHenus. 2. 3agada Komu mist 06bikHOBeHHOTO nuddepeHanbHoro ypaBuenus 1-
ro nopsiaka. Teopema Komu (6e3 nokazatenbersa). 3. Onpenenenue o0mero pemeHus (00mero naTerpaia)
muddepennnanbHoro ypaBuenus y'= f (X, y). 4. Jlunelinsie nuddepeHnmanpubie ypaBHeHus 1-ro nmopsijaka.
2. IlpakTHyeckas MOArOTOBKA.
Pemurs 3axauu:
1. Haiitu oOuuit uaTerpan auddepeHnaibHOoT0 ypaBHEHUS.

(x_yz + x)a"x+(x2y—y) dv = D‘
Pewienue

JlaHHOE YypaBHEHME — YpaBHEHUE C paBI[elJ'I}IIOIJ_II/IMI/ICSI nepeMeHHbIMU. Pa3nenum  nepeMeHHbIe:
9 9 xedx wedy
't dr=—y[x" - 1]dv= =—
R e = i )
]- xdx ]- vy
7 2
-1 +1
HNurerpupyem: {x } [:y )
[TocunTaem UHTETPAITBI OTJEITHHO:

1 10,
- =— == o =—1 =1+
xj—l) 2xdx=di| 2 2 nk|+ Lo n|x |+

I[ xdx i -1=¢ 11.:1;;

_}’cf_}" _.}’2+1=.ﬁ _l ﬁ_l _l .
Im_ Eyc:f’y:.:z‘:_z ; —21n|ﬁ|+C2—21n(y +1)+,:-_';

1 1 1
ln|x*-1|= —51:1(;.;2 +1)+§1n C" . (- 1)y +1)=C

OTBeT: (xﬂ B 1} (yﬂ +1) =C

2. Haiitu obOmiee penienne mudGepeHnaaIbHOr0 ypaBHEHUS
y'=x+4zanzx

Torma:

Pemenue. [Tpumep ouens mpoctoit. HemocpeacTBeHHO HaxoAuM (PYHKITHIO TIO €€ MPON3BOTHOM,
WHTETPUPYSL:
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y= I[x+sin x)dxz[m!’x+lsin xedx =

2
x
= E—cosx+l§".

Takum 06pazom, MOTydnIu PYHKIHIO - PEIICHUE TaHHOTO YPaBHEHUSI.
3. Haiitu obmiee permenue nuddepeHIMaibHOT0 YpaBHEHHS
dx

Qydy = —
cCos X

Pemenwue. MaTerpupyem o6e 4acTu ypaBHEHUS:

fop=[ 2

cost X

O6a wunTerpana - Tabsmunbie. Mném k pernieHuro:

%y2+f_ﬁ’1 =tgx+C,

¥ = ;tgx%ﬂ'

y= igﬁ;‘t‘gx+c.

CaMocTosiTe/IbHAsI BHEAYAUTOPHAsI padoTa 00y4yarouIuxcsi Mo TemMe:
3aaHus 1Sl CaMOCTOSITeNIbHOM BHEAyIUTOPHOM pabOThI CTYICHTOB 110 YKa3aHHOM TeMeE:
1) O3HAKOMUTECS C TCOPECTUUYCCKUM MATCPHUAJIOM 110 TEMEC 3aHATUA C HCITIOJIb30BAHUEM KOHCIICKTOB J'IeKIlI/If/'I
W/WIIM PEKOMEHTyeMO yueOHO TUTepaTyphl.
2) OTBETUTH Ha BOMIPOCHI Ul CAMOKOHTDOJISI
[Monsatue nuddepeHnnaibHOro ypaBHEHUS EPBOTO MOPSIIIKA.
Oo1ee pemenue qudHepeHIHATEHOTO YPABHEHUSI.
YacTHoe penieHne, reOMeTpUIecKast HILTFOCTPAIIHS.
OmnpeneneHne ypaBHEHHUS € pa3/IeIICHHBIMH ITEPEMEHHBIMHE, €0 3aITHCh.
[TonsiTHE ypaBHEHUS C Pa3ACAIONIMMUCS IEPEMEHHBIMU U €T0 3aMUCh B 00IIIEM BUJIE.
AnroputM perieHust i hepeHIuanb-HOT0 YpaBHEHUS C pa3/IeJICHHBIMH U Pa3aeIITIOIIMMUCS
nepeMeHHBIMH.
Pemnre mudpepennnanbubie ypaBHEHHS M HAMJIUTE WX YaCTHBIE PEIICHUsI, COOTBETCTBYIOIIUE 33 JaHHBIM
JIOTIOTHUTEIHLHBIM YCIIOBHSIM:

¥ =afx

Sk~ wd PR

IIPU YCIIOBUU: ¥

R - :
Yoo ¢ IpH ycloBuu: - - ;

R S AT =
Y =Xt -J'| OpH YCIOBHU: + {2 _1 :
xy—xy =yt (=2
“ IIPH YCIIOBHH: <
3) PemmmTh THIOBBIE 3a0a4H:

1. Peumnts udpdeperimansroe ypasaenne ¥ = x° - ¥

dy .
=x*- ¥y
Pemenue: [lepenuiiem ypaBHeHUe Kak dx
- "2 x3dx
YMHoxuM Ha dX 1 pazgenum Ha VY. Pasienss nepeMeHHbIe, TOTyIuM V¥
dy .
[5£=[x2dx )
Uurerpupyem 4 ¥¥ . Jlnst mpuBenenust K TaOIMYHOMY BHY MpeoOpasyeM MepBbIii MHTErpat
1

J' yidx = [x2dx

. Haxomum B TaGumiiie MHTErPaioB MHTErPA OT CTEHEHHOW (YHKIMU U, UCIIONB3Ys €ro,
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vETE it

+1 2+1.

1
HOJIy4rM 3

OOmwmit nHTErpall ypaBHEHHS OyIeT .

2. Pemmuts ypasuenue (1 + x2) dy — 2xy dx = 0. HaiiTi yacTHOe pelieHue, yI0BIeTBOPSIONIEe HAYATEHOMY
ycnoswuto y(0) = 1.

Penrenue. Paznenum nepemennsie B ypapHenun. (1 + x2 ) dy = 2xy dx, pasgemum Ha Y(1 + X?), momydum
dy  2xdx dy J 2xdx

2
y L +X% Inly| = In|1 + x| + In|C|, oTkyza noyuaem

y 1 +x%* ppounrerpupyem ypaBHeHHe
obmiee pemenne y = C(1 + x2).

Uro0Obl HAlTH YacTHOE pemieHue, onpeaenum 3Hadenne C mo HavanbHbIM yenoBusMm 1 = C(1 + 0), C = 1.
CreZ0BaTeNbHO, YACTHOE PeleHue umeeT BUA y(x)=1+ x2.

3ameuanue. [Ipu meneHum Ha y MbI Morm morepsath pemeHue y = 0. [loacraBnsss y = 0 B ucxomHoe
ypaBHEHUE, BUANM, YTO 3TO PELICHUE, U OHO MOKET ObITh Mmoixy4eHo u3 oduiero npu C = 0.

3.1Ipu OpokeHHH CKOPOCTH MPHUPOCTA ICHCTBYIONMIETO (PepMEHTa MPOIMOPIMOHATIEHA €r0 UMEIOIIEHCS Macce.
UYepes 2 yaca nmociie Hayana OpoxkeHus: Macca pepMeHTa coctaBuia 2 2, a yepes 3 yaca — 3 2. Kakona Obuia
MepBOHAYaIbHAs Macca ¢pepMeHTa’?

Pemenue:

ﬂ m =3 (z)l ﬂ
O603HaunM Yepes3 - BpeMs, - Maccy (epMeHTa T10CiIe 4acoB I10CJIE Havaa OPOKEHUS.

Torna ckopocTs nmpupocTta AeiCTBYIONIEro (hepMeHTa paBHa m’(lz)l_
m{e)=k rm{z)l

I[To ycnoBuio ckopocTh pocta (hepMeHTa MPOMOPIHOHATIBHA €0 Macce, MOATOMY e

k>0 . K03 (HULIMEHT MPONOPIHOHATBHOCTH. TakuM 06pa3zom, nonyuuiu auddepeHiuanbHoe ypaBHEeHHE
dm

—=k-»
di . Haiimem o011iee perieHre 3Toro ypaBHeHUs € pa3AeIIIOIIUMUCS TEPEMEHHBIMU

i ekl

=k i—=kidgn o — . :

g : i " 1’ | 1;1|m| =i z%i;zCi

it ;
_ _ ln|—|=k ] " _ =

1;1|m‘—lr1€,‘—kv;i C‘ == m:Ceq

[Tony4eHHOE PaBEHCTBO BBHIPAXKAET 3aBHCHMOCTH MAcchl (DepMeHTa H or BpEMEHH OpOKEHHMS EILITO6I>I
HaliTh  cojepKaliuecs B OTOM  PAaBEHCTBE  MOCTOSHHBIE, HCIOJB3yeEM  3alaHHBIE  YCIOBHUS
m(Z'}:Z 11 2%(3):3,‘

T[loACTaBUB TH yCIOBHS B, HONYYUM CHCTEMY, U3 KoTopoii Haitnem Clu &

Pexomenayemas mureparypa:

OcHoBHas JUTEpaTypa

e MenunuHckas u 6uonorudeckas gusuka: yuyeonux/PemuzoB A. H. - 4-e uza., ucnp. u nepepad. - M.:
"TO0TAP-Menua", 2016, 2018. - 656 c.: u.

e PyKOBOJACTBO K MPAaKTHYECKUM 3aHATHIM 1O (usnke: yueOHo-meronndeckoe nocoodue/JIynenko E.B.,
Kopotkosa O.JI. - Kupos: ®I'bOY BO Kuposckuit MY Munsnpasa Poccnn, 2017

JlononHuTenbHas aureparypa

e (COopHuk 3a1a4 o MeaunuHckas u Ouonornyeckas ¢pusnka: cOOpHUK 3a1a4: yued. mocodue s
By30B/A. H. Pemu3os, A. I'. MakcuHna. - 4-e u3f., crep. - M.: JIpoda, 2010. - 189 c.: puc.

e MeaunuHckas u Onosnorndeckas pusuka: coopauk 3ana4/A.H. Pemusos, A.I'. Makcuna - Mocksa: "I'DOTAP-
Meana", 2014 [DnexTponnsiii pecypc].Pexxum nocryna: Koncynprant cryaeHTa

e COOpHMK TECTOBBIX 3adaHuii T0 auciuiuiiHam "®dusuka, wMartemaruka', "MenuiuHCKas U
ouonorundeckas pusuka": yaueOHo-meroanueckoe nocoodue/B. A. Kynpssues [u ap.]. - Kuposckuit IMYV.
- Kupos: Kuposckuit IMVY, 2018. - 94 ¢

Paznen 1. OcHoBbl AuddepeHunanbHOr0 1 HHTErPaJbLHOT0 HCYUCTEHUSI
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Tema 1.5. PemieHue NpUKJIAAHBIX 3224

Henn: ¢opmupoBaHWe TEOPETUYESCKUX 3HAHWN U MPAKTUYECKUX  HABBIKOB 1O pazaeny «OCHOBBI
mudGepeHIMaTBHOTO U HHTETPATTLHOTO HCYUCITICHUS

3amaum:

PaccMoTpeTh 1 OCBOMTH OCHOBHBIE ITOHATHS, OIPEEIICHUS K TEOPEMBI 10 YKa3aHHOW TeMe

CdhopmupoBaTh madIOHBI JIs PEIICHUS] CUTYAI[MOHHBIX 3a]1a4.

3aKpenuTh yCTONYHUBYIO BOCIIPOM3BOIUMOCTD MOJIOKUTENbHBIX PE3YIbTATOB MPU PEUICHUH HOBBIX 3a7au.
OOyuyamomuiicsl 10J5KeH 3HATh:  YHUBEPCAIBHOCTh XapakTepa MaTeMaTHYeCKUX pPACCYKACHUH, UX
MPUMEHUMOCTHL BO  BCEX OOJIACTSIX  YENOBEUECKOW  JEATENbHOCTH. BO3MOXKHOCTH  MOCTPOCHUSA
MaTEeMaTHYECKON MOJIEIH ISl OMMCAHMUSI MPOIIECCOB OKPYKAIOIIET0 MUPA ¢ TOMOIIBIO U] PepeHITHATBHBIX
ypaBHeHUN. OCHOBHbIE MOHATHS, ONIPEICICHHS U TEOPEMBI [0 YKa3aHHON Teme

OO0yuaromuiics 10/12KeH YMeTh: PEIIaTh THIIOBHIC 3aa4u.

OOyuyawmmiicss J0JKeH BJIAJeTh: TMOHATUWHBIM ammapaTroM OCHOB MAaTeMaTHYeCKOTro aHaju3a,
MIPaBWJIbHBIM MMHCbMOM TPU PELICHUH 3a/1a4.

2. IIpakTHyeckasi MOAroTOBKA.

CamocTrosiTe/IbHAA Ay AUTOPHAsA padoTa 00y4aromMXxcs 1o Teme:
1. OTBeTHTH HA BONPOCHI 10 TeMe 3aHATHS:
e (CgoiicTBa npou3BOAHOM U quddepeHnrana, MCIoab3yeMble s UCCIeT0BaHUS PYHKIHUI.
['eomeTpryeckuii 1 GU3HMUECKHUI CMBICI TPOU3BOTHOM
['eomeTpuyeckuit u GU3NYECKU CMBICI IEpBOOOPA3HOI U HHTErpaa.
Anroput™m uccnenoBanus QyHKIu
AJTOPUTM COCTABJICHUS MOJIEIH IpoIecca Mpu moMoInu AudQepeHnanbHbIX ypaBHEHUN

2. IlpakTHyeckas MOATOTOBKA - PELINTHh NMPAKTHYECKHE 3aJaHUsI ¢ MPOBEPKOIl OTAEIbHBIX 3TANOB
peleHus:

UccnenoBath QyHKIMIO y = x° + x* — x°

HccnenoBath GyHKINIO X’

B xynbType nuBHBIX Jpoxikel ObICTpoTa MpUpocTa AEHCTBYIONIETO (pepMeHTa PONOPLHOHAIbHA
€ro Ha4yaJIbHOMY KOJIM4eCTBY X. [IepBoHauanpHOE KOJIMYECTBO (DEPMEHTA a B TEYEHUE Yaca

ynBomstoch. Haiitu 3aBucumocts X(t).

Pemenne. 1o YCJIOBHUIO 3a1a19U z[H(i)(bepeHuHaanoe YpaBHCEHUC ITpoLecca UMECT BUL

GP ,rie K —xoaddunment nponoprmonansHocti. O01Iee peleHne ypaBHeHus (ypaBHEHHUE C
pa3IeNAIOMUMHUCS IEPEMEHHBIMH ) UMEET BHI:
¥ =" ,

TMocrosunylo C HaiifieM W3 HAYATBHOTO YCIOBUS o0 =4 .
=0 = d . TJIE a — HAYAJIbHOE KOJIMYECTBO JAPOAKIKEN.
Torma wer= aeT .

H3BecTHO TakKe, 4To w1y = 2‘# . 3HaUHUT

N Fo_ ;I
-~ = 5’91 ,0TCIoa ¥ =4 1 OKOHYATEIbHO UMEEM

(7 = a2}

[Ipu OpoeHHu CKOpOCTh MpHUpOcTa JAEUCTBYIOLIEro (epMeHTa MPONOPIHOHAIEHA — €ro

® wumeromieics macce. Uepes 2 daca mociie Hayajga OPOXKEHHUs Macca pepMeHTa CoCTaBuIa 2 2, a
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yepe3 3vyaca— 3 e. KakoBa Oblia mepBoHauanbHas Macca pepmenTa?

Perenue:

,{1 m=m (z)l ﬂ

O6Go3HauMM uepes - Bpems, - Maccy (pepMeHTa moce YacoB T0CJIe Havyajia
~ ! 3

6posxerns. Torma CKOPOCT IPUPOCTA JEHCTBYOMIEro (hepMeHTa papHa 7 {7 )l

m{f)=k-mir}]
[To ycioBuio ckopocTh pocta (pepMeHTa MPOMOPIHUOHAIBHA €r0 Macce, MO3TOMY - :
rae >0 - xosddunment nponopuuonansHoctH. TakuMm 06pasoM, monydnan auddepeHnnaIbpHoe

am
E——— Y }?
ypaBHeHue . Haiimem o0mee pemieHue 3TOro ypaBHEHUS C Pa3IESIOMIUMHUCS
HIepEeMEHHBIMU
dm r e
Zekem| 1 —=% dr;| il — 5. 1
= { | - | Inm|=k-r+1nC

it 0

_‘ =k-r| *_ é,?cf; .

' & m=_¢

[TonmyyeHHOE PaBEHCTBO BBIPAXKAET 3aBHCUMOCTh MacChl (hepMeHTa i | OT BPEMEHH OpOKCHHS 'ﬂ
YroObl HAWTH cOJEpIKAIIMECs] B 3TOM PABEHCTBE IOCTOSHHBIC, UCIOIB3yeM 3aJlaHHBIC YCIOBHS
m(Z} =2 m(.%) = 3.‘

IToacraBuB 3T yClIoBu B, IIOJIYYUM CUCTEMY, U3 KOTOpOfI HalgeM qI/I k

1;1|m| -nC =,;;-—.;1 In

CamocrosiTe/IbHAs1 BHEAYIMTOPHas padoTa 00y4yarouuxcst 1o Teme:

3agaHus 1151 CAMOCTOSITEIbHOM BHEAYAUTOPHOM padOTHI CTYAEHTOB 10 YKa3aHHON TeMe:
1) O3HAKOMHTBCS C TECOPETUUECKMM MATEPUATIOM T10 TEME 3aHSTHUS C MCIOIb30BAHMEM KOHCIIEKTOB JICKIIUHt
W/WIIH PEKOMEHTyeMO yu4eOHOH TUTepaTyphl.
2)_OTBeTHTH Ha BOMPOCHI JUIs CAMOKOHTPOJISI

e [lonstue nuddhepeHnanTsHOr0 ypaBHEHHUS IEPBOTO OPSIKA.
O6ee pemenue nudepeHMaIEHOTO YpaBHEHUSI.
YacTtHoe peleHue, reoMeTpuyecKas WUTHOCTpaLys.
Omnpenenenue ypaBHEHUS € pa3/IeJICHHBIMU IEPEMEHHBIMH, €0 3aIKCh.
[TonsiTrie ypaBHEHUS C pa3AEISIONIUMUCS IEPEMEHHBIMU H €0 3aIUCh B 00IIIEM BUJIE.
Anroput™ perienus AuddepeHnaIbHOTr0 ypaBHEHUS ¢ pa3IeIeHHBIMH U pa3IeNaIOIIUMUCS
NepeMEHHBIMHU.
3)_Penuts TUIOBBIEC 33/1a4H:
Pemmte nuddepeHnmansupie ypaBHEHUS U HAIUTE UX YaCTHBIE PEIICHUS, COOTBETCTBYIOIIUE 3aJaHHBIM
JIOTIOJTHUTEIbHBIM YCIIOBUSIM:

._I' —_— b l‘r = .
; fx TIPH YCIOBHH: ~ 8 3| X

J

¥ = zz
ey = T3
oo q] IIpH yClIOBUU: * ~ 7 ;

L GPRERT {5 =

= _‘3’"+J*| [pH YCIOBHU: ¥(2 _1 ;
22 A = _-1 : :‘3
Fr TR IIpH yCIIOBUH: ¥ih=2 .

3agaya o ckopocTH pa3sMHoKeHUs1 6akTepuii. CKOPOCTh pa3MHOKEHUS OaKTEpHil MPOMOPLHUOHATIbHA UX
KoinuecTBy. B HavanbHbIil MOMeHT uMmenoch 100 6akTepuil, B TeUeHHE TPEX YacOB UX YUCIIO YABOUIIOCH.
Haiitu 3aBuCHMOCTB KOJIMUYECTBa OAKTEPHIA OT BPEMEHHU.

Pemenue. [Tycts N — konmuecTBo GakTepuii B MOMEHT BpeMeHH t. Toraa coriaacHO yCioBUIO

i .

i %

o

&

rae K - ko3 uiueHT nponopuuoHaIbHOCTH. Y paBHEHHE MPEICTABISIET cO00W YpaBHEHHUE C
pa3aeNAIoIUMHUCS IEPEMEHHBIMY U €r0 PELIEHUE UMEET BUJL:
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M= Cé‘kl ’

i

b= {}[:'
N3 HayanpbHOTO yCIOBUS U3BECTHO, YTO =1 . CirenoBarteiabHO,

C =100 , N =100¢"]
N3 nonoaHuTensHOro yCIoBus N3 = :G{I . Torma
o=100]  2=eF ooz

Takum 00pazoM, ISt UICKOMOU (DYHKITUH TTOTydaeM:

#
N=10-2

3agavya 00 yBeJIMUeHUH KoJu4YecTBa epMeHTa. B KynbType NUBHBIX IPOXIKEH OBICTPOTA MPUPOCTA
JeHCTBYIOMIETO pepMeHTa MPOMOPIIMOHAIBHA €T0 HAYaTbHOMY KOJIH4YeCTBY X. [lepBoHa"aIbHOE KOJIMYECTBO
dbepmeHTa a B TeueHue yaca yaBomiochk. Halitu 3aBucuMocts x(t).

Pemenue. I1o ycnoBuro 3anaun nuddepeHnuaisHoe ypaBHEHHE POoIiecca UMEET BUT

dr 41
ar ;e K —koadduruent nponopuunonansrocTr. OOIiee pemeHne ypaBHeHust (ypaBHEHHUE C
pa3IEeNSIOMUMHUCS TIEPEMEHHBIMU ) UMEET BUI:
74
x={g

k)

[TocrosHnyto C HaiiieM U3 HaYaJIbHOTO YCIOBUS {0y = {x| :

—_— $ — v
a=Ce = d . TJI€ @ — HAYAJIbHOE KOJIMYECTBO APOAIKEH.

Torna ey = ‘MT ,

W3BECTHO TaKXke, UTO x({ir= E‘Jf . 3HayuT

L E r _1
- = ‘5“5”1 , OTCIoga & = A OKOHYATEIBbHO UMEEM

(7 = a2

Pexomenayemas mureparypa:

OcHoBHas uTepaTypa

e MenunuHckas u 6uonorudeckas gusuka: yuyeonux/PemuzoB A. H. - 4-e uza., ucnp. u nepepad. - M.:
"TO0TAP-Menua", 2016, 2018. - 656 c.: u.

e PykoBOACTBO K IMPAaKTHUYECKUM 3aHATUSAM MO (pusmke: yueOHO-Meroanueckoe nocooue/Jlynenko E.B.,
Kopotkosa O.JI. - Kupos: ®I'bOY BO Kuposckuit 'MY Munsapasa Poccun, 2017

JlonmoTHUTENbHAS JTUTEPATYPA

e (COopHuK 3a1a4 1o MenunuHckas 1 Ouonorunyeckas pusnka: COOpHUK 3a1a4: yued. mocodue s
By30B/A. H. Pemu3zos, A. I'. MakcuHna. - 4-¢ u3z., crep. - M.: llpoda, 2010. - 189 c.: puc.

e MenuuHckas u Ouosoruueckas gusuka: coopuuk 3amay/A.H. Pemusos, A.I'. Makcuna - Mocksa: "['DOTAP-
Menua", 2014 [DnexTponnsii pecype].Pexxum noctyna: KoHcynpTaHT cTyaeHTa

e (COopHUK TeCcTOBBIX 3amaHuil 1o jauctuiuimHaMm "®dusumka, wMarematuka', "MenunuHCKas U
Ouosiornyeckas ¢pusnka': yaebHo-meronndeckoe nocooue/B. A. Kyapssues [u ap.]. - Kuposckuit TMYVY.
- Kupos: Kuposckuit TMY, 2018. - 94 ¢

Pa3nen 1. OcHoBbl 1 depeHIIHATBHOTO U MHTETPAJIBLHOI0 HCYHUCIEHUS

Tema 1.6. UTorosoe 3ansitue o MareMaTuke

Heanb: ¢opmupoBaHHe TEOPETUYECKUX 3HAHMW M NMPAKTUYECKUX  HABBIKOB MO paszaeny «OCHOBBI
(G QepeHIINaTbHOTO U UHTETPATBHOTO UCYUCICHUS

3apaum:

PaccMOTpeTh 1 OCBOMTH OCHOBHBIE ITOHATHS, ONPEAEIIEHUS U TEOPEMBI 110 YKa3aHHOW TEME

CdopmupoBaTh 1a0JIOHBI AJ1s PELLIEHUS] TUIOBBIX 3a]1a4.

3aKpenuTh yCTOMUMBYIO BOCIIPOU3BOIUMOCTD IIOJIOKUTENBHBIX PE3YJIbTATOB IIPU PELIEHUN HOBBIX 3a/1a4.
OOyuaromuiicss J0J’KeH 3HATh: YHHMBEPCAJIBHOCTh XapakTepa MaTeMATHYECKHUX pACCYXACHHM, HX
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MPUMEHUMOCTh BO BCeX O0JAacTAX YEJIOBEYECKOM  JesTeNbHOCTH. BO3MOXHOCTH MOCTPOCHHUS
MaTEeMaTHYECKON MOJENH ISl OIIMCAHUS IMPOIIECCOB OKPYKAIOIIETO MUpPa C MOMOIIBI0 nuddepeHInaIbHbIX
ypaBHeHU. OCHOBHBIE TOHSATHUSI, ONIPEICTICHUS U TEOPEMBI 110 YKa3aHHOU TemMe

Oo0yuaromuiicsi 10/2KeH yMeTh: PEIlIaTh TUIIOBBIC 3a/IaUH.

OOyuyamomuiicss 10/KeH BJajdeTh: IMOHATUWHBIM allapaToM OCHOB MAaTeMaTH4YeCKOro aHalu3a,
IMpaBUJIbHBIM MMIMUCbMOM IIPU PCHICHUHA 3a1ad.

CamocrosiTe/ibHAsl ayJUTOPHAasi pa6oTa 00y4yarouuxcs 1mo TemMe:
1. TIpakTHyeckasi MOATOTOBKA — BEHINOJHUTE 33JIaHMs] IPOBEPOYHON paboThl. [IpuMepHBI BapUaHT
IIPOBEPOYHOMN pabOTHI:

1. Haiigure npon3Boanyto GyHKIHH: ) = e cosx .

Inx
2. Haiinure nonusiii quddepennman Gynkium: = = 1/y S

3. Haiinure, wucnonesys mnonatue auddepeHunana QGyHKIMH, aOCONIOTHYIO U OTHOCHTEIbHYIO
HOTPEMIHOCTh MpU onpeaeienun ooveMa (V' = abc) mapamienenunena, eciv Ipy M3MEPEHHUIX OBLIA
nosydeHsl 3Hadenus: a=(8x0,3)cem, b=(12+£0,5) cmuc=(10+0,2) cm.

o2 X .
4. Halinute uHTETpAIBL: a). J-2e “ x dx;0). I;sm 2xdx

5. Haiiaute yactHoe pemenue auddepeHmansHoro ypapaenus: 2xvy’ = 3 ecm v(1) =5,
6. CxopocTh pacmaza aToMOB PaJUOAKTHBHOTO 3JEMEHTa MPOMOPIHMOHATIbHA YHUCIY HE pacHaBIIMXCS
aTOMOB Ha JaHHBIM MomeHT BpemeHu. 3a 30 nHelr pacnanoch 50% mepBOHAYATBHOTO KOJUYECTBA
paZloaKTUBHOTO BellecTBa. Yepes ckoibKo aHel octaHeTcs 1% mnepBOHAYaIbHOTO KOIUYECTBA?

2. TectupoBaHue 1mo pasjeJy.

Tect mpoBoaUTCS B KOMIBbIOTEPHOM (hopMaTe (CIydaiHbIi T0100p BOMPOCOB) UK HA OyMa)KHOM HOCUTENE
(15 BapuanToB). Bapuant tecta coaeput 20 BOIIPOCOB.

Texc TtecroB omyOnukoBaH B mocoOuun COOpHUK TECTOBBIX 3aJaHWi Mo aucHuruinHaMm "®dusuka,
Marematuka", "MenunuHckas W Ouwonornueckas Qusuka': ydeOHO-MeToauueckoe Tmocodue/B. A.
Kynapssues [u ap.]. - Kuposckuit I'MY. - Kupos: Kuposckuit IMYVY, 2018. - 94 ¢

CamocTrosiTe1bHAs BHEAYIUTOPHAsA padoTa 00y4aromuxcs 1Mo TeMe:
1) O3HaKOMUTHCS C TEOPETHUYSCKUM MATEPUAIIOM [0 TEME 3aHSATHS ¢ UCIOIh30BAHUEM KOHCIIEKTOB JIEKIIHIA
W/WIHM PEKOMEHIyeMON yueOHOU TUTepaTyphl.
2) TToATOTOBHUTHLCS K BBIMOJIHEHHIO TPOBEPOYHOM PAOOTHI 10 IAHHON TEME.
3) TToAroTOBUThCS K TECTUPOBAHHUIO IO JaHHON Teme. Tekc TecToB omyOnukoBaH B mocodun COOpHHK
TECTOBBIX 3aJlaHui 10 AucHuIuIMHaM "®du3nka, Maremaruka', "MenuuuHackas u Ouosiornueckas Qusuka':
yuebHo-MeToaudeckoe nocooue/B. A. Kynpssues [u ap.]. - Kuposckuit [MY. - Kupos: Kuposckuii TMYV,
2018.-94 ¢

Pexomennyemas iureparypa:

OcHoBHasl 1uTepaTypa

e MemunuHcKas u Oouonornyeckas ¢pusuka: yueoOHuk/Pemuszo A. H. - 4-e uzn., ucnp. u nepepad. - M.:
"T90TAP-Memua", 2016, 2018. - 656 c.: ui.

¢ PyKkoBOACTBO K MPAaKTHYECKUM 3aHATUSAM MO (pusmke: yueOHO-meToauueckoe mocooue/Jlynenko E.B.,
Kopotkosa O.JI. - Kupos: ®I'bOY BO Kuposckuit MY Munsnpasa Poccun, 2017

JlononHuTenbHas aurepaTrypa

e (COopHuk 3a1a4 o MeaunuHckas u Ouonornyeckas ¢pusnka: cOOpHUK 3a1a4: yued. mocodue s
By30B/A. H. Pemu3os, A. I'. MakcuHna. - 4-e u3f., crep. - M.: JIpoda, 2010. - 189 c.: puc.

e MenaunuHckas u Onosnorndeckas pusuka: coopuuk 3ana4/A.H. Pemusos, A.I'. Makcuna - Mocksa: "I'DOTAP-
Memua", 2014 [OnexTponnsii pecypc].Pexxum noctyna: KoHcyneTaHT cTyaeHTa

e COOpHUK TECTOBBIX 3adaHuii To aucuuiuiiHam "®usmka, wMartemaruka', "MenuiuHCKas U

23



ounosornueckas gusnka": yaeono-meroandeckoe mocooue/B. A. Kynpssues [u ap.]. - Kuposckuiit [MY.
- Kupos: Kuposckuit TMY, 2018. - 94 ¢

Pa3nes 2. OCHOBBI METPOJIOTUH

Tema 2.1. O0paboTka pe3ynbTaTOB SKCIIEPHUMEHTA.

Tema 2.2. Dy1iekTpOU3MepPHUTEIbLHbIE MPUOOPHI

Heab: 1. Hayuntbcs 06pabaThIBaTh pe3ynbTaThl MPSMBIX U KOCBEHHBIX H3MEPEHUH C YIETOM CIy4allHBIX U
CHUCTEMATHYECKUX MOTpenrHocTel. 2. HayuauThes 0opMIIITh OTYET O BBITIOJIHEHHH J1A00paTOPHOU pabOTHI.
3agaun: PaccMoTpeTh METOJbI OLEHKH TMOTPEHIHOCTEH MpU MOPSIMBIX U KOCBEHHBIX H3MEPEHUSIX
KOJIMYECTBEHHBIX 3HAYCHHUH Pa3IMUHbIX BeUYUH. OOyYUTh MPUMEHEHHUIO 3TUX METOJIOB ITPU IPOBEICHUH
MOCIIEAYIOMUX Ta00OPATOPHBIX PadoT.

O0yyaomuiics 10/KeH 3HaTh: METO/Ibl OLICHKH IMOTPEITHOCTEN MTPU MPSAMBIX K KOCBEHHBIX U3MEPEHUSIX
KOJIMYECTBEHHBIX 3HAUCHHU I Pa3IMUHbIX BEJIUYUH.

O0yyaomuiics 10J12keH YMeTh: CaMOCTOATEIbHO OLIEHUBATh MOTPEIIHOCTH 110 Pe3yJbTaTaM U3MEPEHUH,
MOJIb30BAThCS U3MEPUTEILHBIMY MPUOOPAMH U UHCTPYMECHTAMHU.

O0yyaomuiics 10/5KeH BJIaJeTh: TEPMUHOJIOTUEH U A3bIKOM TEMBI.

CamocrosiTe/IbHAsA ayAUTOPHasi padoTa o0y4yaruuxcs 1o Teme:
1. OTBeTHTH HAa BONPOCHI 110 TeMe 3aHATHUS
1. TlpaBwmma aericTBUi HaJ IPUOIMIKEHHBIMH YUCIIAMH.
2. Kakwue Benmu4rHbI Ha3bIBAIOTCS CITydaiiHBIMU? JICKpETHBIE U HENPEPHIBHBIC CITyYaliHbIC BEJTMYMHEI.
3. 3aKoHBI pacIpeeIeHUs U YUCIIOBBIE XapaKTEPUCTUKU JUCKPETHOM CIIy4aliHOM BETMUMHBIL.
4. CranaapTHble HHTEPBAJIbI B 3aKOHE HOPMAJILHOT'O pacIipeIe/ICHusI.
5. Uto 3HAUUT U3MEPUTH HUBUYECKYIO BETHUUHY?
6 KaKI/Ie I/I3M€p€HI/I$I HA3bIBAKOTCSA Hpi[MI)IMI/I, KaKue KOCBGHHI)IMI/I?
7. Buubl morpeniHocTei.
8. AOcooTHAS M OTHOCUTEIIbHAS TIOTPEITHOCTH.
9. Hcnonp3oBaHue MOHATHSA MOJHOTO muddepeHnmana 1 onpeaeeHus MOrPelrHOCTH KOCBEHHOTO
H3MEPEHHUSL.

2. IlpakTHyecKasi MOATOTOBKA.

BbinoaHuTh 1a00paTopHyio padoty «3yyenne MeTo10B H3MepeHUs! PU3NUYECKHUX BeTUYHH»
MeToanka npoBeieHust padoThl:

3ananme 1: u3MepuTh 00bEM JIETKUX € IIOMOLIBIO CIUPOMETPA.

Xona padoThl.

1. Tlo3nakoMuThbCs ¢ ycTpoiicTBOM crnupomerpa. [loaroroBsre ero k pabdore (mpoae3uHpUUUpyiiTe
HAaKOHEYHHK, YCTAHOBUTE CTPEIKY IIKAIbI HA HAYAJIO OTCUETA).

2. Cpemnaiite riryOOKHI BIOX U BBIJOXHUTE BO3JIyX JI0 MAKCUMAJILHOTO BBIZIOXA B CIIUPOMETP. 3alMIIUTe
00BEM JIETKuX (B JUTpax).

3. TloBropure nu3mepenus 4-5 pas.

4. OO0paboTaiiTe NOJy4YEeHHBIE PE3YJILTATHI.

Pe3ynpTaThl H3MEpEeHUH U MPOMEXKYTOUHBIX BBIYMCICHUNA MOXKHO 3aHECTH BO BCIIOMOTaTeIbHbIC TaOIHIIbI:

N [V, AV [@ry
OIlbITa JIATP JIATPBI

OB wWwN PR

N
Q
<
™

5 o cn AVo6m B I
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5. 3anuimTe OKOHYATEIbHBIN PEe3yJIbTaT B CTAHAAPTHOM (hopMe 3amucu:
V= £Al7),
3agaHue 2: U3MEPUTH 00BEM JIETKUX IO TUIOIIAU IIOBEPXHOCTH TEJIa.
Xoxa padoThl.
W3mepbTe Maccy uenoBeka ( /72, , Kr).
Onpenenute aOCOTIOTHYIO MOIPEITHOCTH BECOB (AM, KT).
W3mepbre poct yenoseka (| o , m).
Onpezaenute aOCOTIOTHYIO MOTPEIHOCTL pocToMepa (Al, m).
3anummre B CTaHJAPTHON opMe 3HaAUSCHHE MacChl U POCTa:
m=(m, *Am)gr, [=(,LAl)wm.
6. Ilomw3ysce hopmyoit [lyboiica onpenenuTe cpeaHee 3HaueHue 00bemMa JIETKUX
V, =A-0167(myl,)

arwd e

7. BpuuciuTe aOCONIOTHYIO MOTPEITHOCTh, UCTOJB3Ys MOHATHE MOJHOTO nuddepeHuana GyHKIn:
V =0167 A mi .

8. BprunciuTe OTHOCUTENBHYIO MTOTPEITHOCTb.

9. 3anMIuMTe KOHEUHBIH pe3ynbTat Berunciaenuil, V' = (F, £ AV)

10. OObsicHUTE pa3nuuue B pe3yabTaTaxX BHINOIHEHUS 3a1aHus 1 u 2.

BoinosHuTh J1aGopaTopHyio padoty «A3yueHue crnoco00B H3MepeHHs FJIeKTPUYECKUX BeJTUYNH»

Metoauka nposejaeHus padoThl:

3ananme 1.1. IlosHakoMuThcst C paboroii MynbTHMeTpa. [IpoBecTn U3MEpeHHs AIEKTPUYECKOTO

COIIPOTHUBIIEHUS PE3UCTOPOB.

OO6opynoBanue: MyJIbTUMETP, HAOOP PE3UCTOPOB, COSTUHUTENBHBIE IPOBOIA.

Xox padoThI:

1. TlepexiroyaeM MyJIBTUMETP B PEKUM pabOTHI «OMMETpa» (KJIaBuIIa «k(2») 1 BEIOMpaeM HanOOIBbIINI
npenen uzmepenus (kiaasuma «2000»).

2. Tlogxmrogaem OMMETp K H3MEPSIEMOMY pe3ucTopy 1o cxeme (puc.11).

BxirouaeM MynbTUMETP B CETb.

4. OtmeuaeM mokazaHus nudpoBoro Tabao M, U3MeHsA Ipenen u3MepeHus (kaaBumm «2» — «2000»),
nojryyaeM HanOoJiee TOUHOE 3HaYeHUEe CONPOTUBIICHUS Ro n3Mepsemoro pe3ucropa.

w

5. [Tlo npeneny nu3Mepenus onpezensieM NpuOOPHYIO norpemHocTs AR.
6. 3amuceiBaeM pe3ynbTat namepenust R=(RoxAR)kOm.
e o m
£
—
Puc. 11. Puc. 12.

3aganue 1.2. [To3znakoMuThCs ¢ paboTOM TecTepa.
HpOBeCTI/I HU3MEPCHHA CUIIBI TIOCTOSAHHOI'O TOKA.
OO0opynoBaHme: TecTep, UCTOYHUK MIOCTOSTHHOTO TOKa, PE3UCTOP, COSTMHUTENBHBIE TPOBOIA.
Xon padoThI:
1. Tectep nepekiiouaeM B peKUM H3MEPEHUS CHITBI IIOCTOSTHHOTO TOKA (KJIaBHIIA « - » U IEPEKIII0YaTeNb
MIPEACIIOB U3MEPEHHUSI BITPARBO).
2. CobOupaem cxeMmy JuIst SKCIIepuMenTa (puc.12).
3. BxirouaeM HCTOYHHK IIOCTOSHHOI'O TOKA B CETh.
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4. VYwmeHblllas mpefesl U3MEpPEeHHsl aMIiepMeTpa, JOOMBaeMCsl pacloIOKEHUsI CTPEJIKU MpaBee CepelrHbI
W3MEPUTEIIBHON IIKAJIbI.

5. OmpegensieM IeHY AeTCHUS HIKAIBI aMIiepMeTpa u GUKCHUpyeM MoKa3aHue CHIIbI TOKa lo, oTMedeHHOe
CTpPEJIKOM.

6. Ilonp3ysich K1accoM TOYHOCTH MpUOOpa, BHIYUCIIAEM MPUOOPHYIO MOTPEIIHOCTh B IaHHOM U3MEPEHUU
Al.

7. 3amnmceiBaeM KOHEUHBIH pe3ynbTaT B Buae 1=(lorAl)A.

|. HWuauBuayaJbHO-TPyNIoOBasi padoTa.

3ananue. IlpoBecTn mpsMbIe M KOCBEHHBIE H3MEPEHHS JIICKTPUUECKHX BEIUYMH C HCIIOJIB30BAHUEM
IU(PPOBBIX U CTPEIOYHBIX IIETPOUZMEPUTEIBHBIX MPUOOPOB (0 MHIUBHIYTEHOMY 33/IaHHIO
MPEToIaBaTEIs ).

OGopyaoBaHHe: KCTOYHUK TIOCTOSIHHOTO TOKAa, T€HEpaTopbl IEPEMEHHOT0 (CHHYCOMAAJIbHOTO |
IPSIMOYTOJIBHOT0) TOKA, MYJIbTUMETpP, TeCTep, HAOOP PE3UCTOPOB, COCAMHUTEIbHBIE MPOBOJA,
KapTOYKHU C UHIUBHyAIbHBIM 32JJaHHEM.

Xox padoThI:

1. V3mepeHwue 3J1eKTPUIECKOTO COMTPOTUBIICHHUSI.
1.1. VI3MepuTh CONPOTUBIICHHE KaXKAOTO PE3UCTOPA U BCEHl TUIATHI B IIETIOM.

1.2. 3anucate pe3ylbTaThl K3MEpEHUii ¢ yaerom norpenrnocteii: Ri=(RoitAR)).

1.3. IIpoBepuTh NPaBUILHOCTh U3MEPEHUS C YUETOM XapaKTepa COCTUHEHHS Pe3UCTOPOB Ha IJIATe MPU

I |
nocaenoBaTenbHoM (Koo = DR, ) uiu mapannensiom (= > 2 ) COE/IMHEHNN PE3UCTOPOB.
0h 0i

2. V3mepeHue HaNpsHKCHUSI.
2.1. IIpu moMoIIM MyJIBTUMETPA BHICTABUTH BBIXOTHOE HAIIPSDKEHHE HA HCTOYHHUKE TOCTOSTHHOTO TOKA
Uo 10 3a/1aHUIO TIPEOIaBaTeIs.
2.2. Yuectb norpemHoctb AU, ¢ KOTOPOii BEICTABICHO HANPSHKEHHE.
3. Kocsennble u3MepeHHst COMPOTHBIICHUS U KOJTMYECTBA TEIUIOTHI, BBEIIEISIEMOM Ha CONPOTHBIICHHH.
3.1. CoOpartb ayIeKTpUYECKYIO LeTb 1o cxeme (puc.13).

Ri
SR

(V)
N

Puc.13.

3.2. VI3MepuTh HampshDKeHUE Ha pe3uctope ¢ yueroM norpenrHoctd BoabrMerpa Ui=(UoitAUi)B.

3.3. M3mMeputh cuity TOKa B 1ienH ¢ yueTom norpeiHocty ammnepmerpa li=(loizAli)A.

3.4. Tlo usmepenusiM Rj u Uj BBIYHMCIUTD CHITY TOKA B IIETTH, UCTIOB3Ys (opmyny 3akona Oma I=U/R, ¢

YUYETOM MOTPEIIHOCTH KOCBEHHBIX U3MEPEHUH.

3.5. CpaBHHUTH H3MEPEHHOE U BEIYMCIICHHOE 3HAYCHHUE CHIIBI TOKA.

3.6. TTo m3mepeHHbIM 3HaYeHUsSM R u [i BbUMCINTh, MCmonb3ys (opmyrny 3akoHa Jlxoyns-JIeHia
Q=I°RAt, KonM4ecTBO TEIIOTHI, BHIAENAIONIEECS HA TPOBOJHMKE NPU MPOXOKAECHHH MO HEMY
MIOCTOSTHHOTO 3JIEKTPHUUECKOTO TOKA 332 BpeMs t C yUeTOM MOTPEIIHOCTH KOCBEHHBIX H3MEPEHH.

4. V3mepeHue 4acToThI.

41.1lpy mnomomM MyJIbTUMETpa B pPEKUME YAaCTOTOMETpa HM3MEPUTh JMANa30H YacTOThHI,
BbIpa0aThIBAEMOI TEHEPATOPOM MTEPEMEHHOTO TOKA.

4.2. BeICTaBUTD 331aHHYIO YaCTOTY Ha BBIXOJIe TeHepaTopa. Pe3ynbTar mokasars npenoaaBaTesio.

B oryere omnucare BBITIONIHEHWE BCEX 3aJaHWii (POHTAILHOW W WHIWBHUAYATHHOW pPabOTHI
O06s3aTenbHO BO BCEX 33/1aHUSX HAPUCOBATH AJIEKTPUUECKYIO CXEMY U3MEPEHHUS.
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CaMocrosiTeJibHASI BHEAYAUTOPHAs pa0d0Ta 00y4aronuxcs 1no reMe:

3aoanus ons camocmosmenvHoU 8HeayOUMoOpPHOU pabomvl CIYO0eHmo8 no YKA3aHHOU meme:
1) O3HaKOMUTBCS C TEOPETUYECKHM MaTEPUAJIOM IO TeME 3aHATHS C HCIOIb30BaHHEM KOHCIIEKTOB JICKIIUIT
W/WIIM PEKOMEHTyeMO yueOHOH TUTepaTyphl.
2)_OTBETHTH Ha BOIIPOCHI JUIsS CAMOKOHTPOJIS
1. Kaxkue norpemHocTy Ha3pIBaIOTCSI CACTEMATUYECKUMU, CIIyYalHbIMU, TpOMaxamMu?
2. Kak omnpenernsercs 1ieHa 1eleHus U3MEPUTEIbHOTO pudopa?
3. Kak onpenensercs cucremarnyeckas HOrPEIIHOCTb H3MEPUTEIBHOTO prbopa’?
4. Kaxkoe MMHHMMAalbHOE KOJIMYECTBO M3MEPEHUH Ka)XJ0ro IMokasaTeis CielyeT cAenaTh Uil JOCTO-
BEPHOCTHU MOJYYEHHOTO pe3yibTara? 3aKOH OOIBIINX YHUCEIL.
Kak B KOHEUHOM pe3yibTaTe yyecTb IPUOOPHYIO U CIIy4alHYIO OTPEIHOCTh?
C Kxaxoii BepOSITHOCTBIO IOCTaTOYHO FapaHTHPOBATH PE3yJIbTaThl U3MEPEHUS B TaOOPaTOPHBIX paboTax?
[TpaBuia okpyryieHuUs YKcen B 3alMCU KOHEYHOT'O Pe3ysibTaTa H3MEpeHMs.
Mertonbl u3Mepenus oovema serkux. Kakoit u3 paccmMarpuBaeMbIX METOI0B HauboJiee TOUEH U ouemy?
Kakas cBsi3b MEXIly pOCTOM, Maccoil 4yenoBeKa, IO 1bi0 TOBEPXHOCTH Taja U 00beMa JIETKHX?
10 Mertonbl u3MepeHus: 0OBEMHOH CKOPOCTH M CKOpPOCTH BbIIoXa. KakoBa CBs3b MEXIY STUMHU
MoKa3aTessiMu?
3)_OdopMHTL OTYET O BBINOJIHECHUH JIA0OPATOPHBIX padoT «l/3ydeHue MEeTONOB M3MEPEHUS (HU3UUSCKHX
BEIMYNHY, «/3yueHne cnocoO00B U3MEPEHUS HIEKTPUUECKUX BEITUUMH»
4) _Hanwucatb pedepat o Teme: (Pedepar BHIIOIHACTCS 110 JKEJIAHUIO CTYICHTa, HO YIUTBIBACTCS IIPH C/1a4e
3ayeTa Mo AUCLUILINHE).

e li3mepenue pu3NUECKUX BEINYMH.
Buael norpemHocTei.
[TpaBuiia neficTBUi ¢ NpUOJIMKEHHBIMU YHCIIaMHU.
[TpaBuiia 3anucu pe3yabTaTOB U3MEPEHHIA.
CriocoObI U3MEpeHust AIMEKTPHUECKUX BETUUNH.
H3MepeHne HeNEKTPUIECKUX BEIMYHMH JIEKTPOU3MEPHUTEIBHBIMH IPHOOpaMu.
[Mu¢poBble 1 aHATOTOBBIE U3MEPUTEIbHBIE IPUOOPHI.

©oNo O

Pexomenayemas mureparypa:

OcHoBHas uTepaTypa

e MeaunuHckas u ouonornyeckas ¢pusuka: yueoHuk/Pemuszos A. H. - 4-e uzn., ucnp. u nepepad. - M.:
"TO90TAP-Meauna", 2016, 2018. - 656 c.: um.

e PyKOBOJACTBO K MPaKTHMUYECKUM 3aHATHAM MO (usuke: ydeOHO-MeToauuyeckoe nocodbue/Jlynenko E.B.,
Kopotkosa O.JI. - Kupos: ®I'6OY BO Kuposckuit 'MY Munszapasa Poccuu, 2017

JlononHuTeabHAs IuTeparypa

e (COopHuK 3a1a4 1o MenuuHckas u Ouoaoruyeckas pusnka: COOpHUK 3a1a4: yueod. mocodue s
By30B/A. H. Pemm3os, A. I'. MakcuHa. - 4-e u3j., crep. - M.: JIpoda, 2010. - 189 c.: puc.

e (COopHuK TecTOBBIX 3amaHuii 1o jguciuiuimHaMm "®dusmka, wMarematuka', "MenunuHCKas U
Ouosiornyeckas ¢puznka': yaebHo-meronndeckoe nocooue/B. A. Kyapssues [u ap.]. - Kuposckuit TMYVY.
- Kupos: Kuposckuit IMVY, 2018. - 94 ¢

Pa3nen 3. AkycTHKa

Tema3.1. Kosre6anus u BOJHBI.

Tema 3.2. AkycTHKa.

Hean: Crioco6cTBOBaTh (HOPMUPOBAHHMIO 3HAHUM M YMEHHUH 1O yKa3aHHOH TeMe C MOCJeIyIOIUM
MPAKTUYECKUM MPUMEHEHHUEM.

3apaum:

PaccMoTpeTs 1 OCBOMTH OCHOBHBIE TIOHATHS U 3aKOHBI 110 YKa3aHHOU TeMe

CdopmupoBaTh alrOpUTMBI IOAX0/1a K PACCMOTPEHUIO U3y4aeMBIX BOIIPOCOB

3aKpenuTh yCTOMYMBYIO BOCHPOU3BOAMMOCTD MOJOXKUTENIbHBIX PE3yJIbTAaTOB MPH PACCMOTPEHHUH
IIPUKJIAIHBIX BOIIPOCOB U PELIEHUH HOBBIX 33]a4

OOyuyarommiics ~ OCHOBHBIE TOHSATHUS, ONPENEIICHUS, 3aKOHOMEPHOCTH SBJICHUH, H3y4aeMbIX B
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IOJIZKEeH 3HAThL IAHHOU TeME

Anr OPUTMBI PCIICHUA TUIIOBLIX CUTYAlIUOHHBIX 3a/1a4.

Ooyuaromuiics Pemrats TUTIOBBIE CUTYalIMOHHBIE 33/1a4 110 PACCMOTPEHHBIM AJITOPUTMAM.

A0JI’KeH yMeTh [Tonb30BaTbcss  WMHCTPYKUMSIMHA — JUISL  ONMMCAHMS — HPAKTHYECKOH  paboThl ¢

71a00paTOPHON U MEIUITMHCKON armapaTypoi.

Ooyuarommiicas  HaBbikamu caMoCTOSTeNbHON paboTHI ¢ yueOHOM M MHCTPYKTUBHOW JIUTEPATYPOil.
A0JIKeH BiaageTb HaBblkaMu M3710)K€HUS M3y4aeMOro MaTepuaa B IMCbMEHHON M YCTHOM (hopme.

o

I~

CamocTosiTesibHasi ayIMTOPHAasA padoTa CTYJeHTOB
L_OTBeTnThL HA BONPOCKHI 110 TEMe 3AHATHUS:
Ouznyeckue XapakTepUCTUKH 3BYKa.
2. XapaKkTEepUCTUKU CIYyXOBOTO OILIYIICHHUS M UX CBS3b C (PU3MUECKUMH XapPaKTEPUCTHKAMHU.
3ByKOBBI€ U3MepeHus. Ayauomerpus. [llymomep.
dusnuecKue 0CHOBBI 3BYKOBBIX METOJIOB UCCIIEIOBaHUA B KIMHHUKE. DoHOKapauorpad.
4. ®wusunka cnyxa. Pusnueckoe 000CHOBaHUE MPUHIIUIIOB, JIEKAIIUX B OCHOBE CTPOCHUS OPraHOB
ciyxa.
WcTouHuky v NpueMHUKH yiabTpa3Byka. OcoOEHHOCTH pacipocTpaHeHus! Y 3-BOJIHBI.
[TpumeHeHue ynbTpa3ByKa B JUATHOCTHKE. Y 3-JIOKaLuUsl.
JleiicTBue ynpTpa3ByKa Ha BEIIECTBO, Ha KJIETKM U TKaHM opranusma. lcmosip3oBaHue
yIbTpa3ByKa JJIsl JICUEHUS.
8. UHudpasByk u BubOpanuu.

=

w

N o

2. IlpakTHyecKkasi MOIrOTOBKA.
2.1. BelnosiHeHUEe NPAKTUUECKUX 3aaHuil (peleHue 3a1a4) oA PYKOBOACTBOM NPENOAABATEI:

BoinyxneHHbie Kosiebanne OIMHCHIBAIOTCA nuddepeHIaTbHIM YpaBHEHHEM
d’x dx ) . .
0,4 d—z +0,48 —t + 1,6x = 0,851 3/ . Haligute 9acTOTY STUX BBIHYKJICHHBIX KOJICOaHUH CHCTEMBI?

[Ipu xakoii yacToTe BHEIIHEH CUJIbI OYyIeT HAa0I01aThCs Pe30HaHC?

Paznocts xo01a ABYX 3BYKOBBIX BOJIH, IPUXOJAIIHNX B JICBOC U IPAaBOC YXO YCIOBCKA, COCTABJISACT

lem. Ompenenute caBur ga3 Mexay oOOMMH 3BYKOBBIMU OIIYIIEHHMSIMH JJI1 TOHA C 4acTOTOM V
=Ixly.

2.2. CaMocTOsTEIbHAS rpynmnoBas pa60Ta C KOHTpPOJEM (HDOBCDKOP'I) BBITTOJTHCHUW S 3a1aHUA .

Brinyx)neHHbIe Kose0aHue OMUCHIBAIOTCSA nuddepeHIanTbHBIM YpaBHEHHUEM
d’x dx . . y
0,4 e +0,48 o 1,6x = 0,8sin37 . Haiiure 9acTOTY 3THX BBIHYXIEHHbBIX KOJEOaHUI CHCTEMbI?

[Tpu kakoit yacToTe BHENTHEH CHIIBI OyIeT HAOII0AaThCsl pe30HAHC?

Pa3znocth X0Ja ABYX 3BYKOBBIX BOJIH, IPUXOOAIIUX B JICBOC U IMIPABOC YXO YCJIIOBCKA, COCTABJISICT

lem. Onpenenure caBur (a3 Mexay 0OOMMH 3BYKOBBIMH OLIYIIEHUSIMHU JJIi TOHA C 4acTOTOW V
=Ixly.

3.1. BoinotHUTH J1aGopaTopHyIo padoTy «OnpeneneHue CKOPOCTH PacpOCTPaHEeHNUsl 3BYKa B
BO3yXe»
MeTtoauka npoBeeHusi padoThbl:

IIpubGopsl M NPUHANJIEKHOCTH: 3BYKOBOM reHepaTtop ¢ u3MeHsemou yactorod oT 20 mo 20000 I'm;

tenedoH; cTekisHHas Tpy6a anuHoi 1200 MM; cocya ¢ BOJIOM; pe3uHoBast TpyOKa JUTMHOM
1,5M; n3mepurenbHas JINHENKA.

1.1. Onucanue 1a00PaTOPHOIO MeTOAA

[TpuHIMNIHaIbHA CXEMa YCTPOHCTBA 1a00paTOpHOM yCTaHOBKH N300paxeHa Ha puc.4.
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. Ty ar

Puc.4. — _

Creknsnnas 1pyba (CT) u cocyn ¢ Bomoi (CB), coenunensble pe3uHoBoi TpyOkoi (PT)
00pa3yloT CHCTEMY COOOIIAIOLIMXCA COCYIOB. Y BEpXHEro Kpas CTEKISHHOW TpyObl uMeercs
MCTOYHHUK 3BYyKa - TenedoH (Td), moaximoueHHbIH K kKiieMMaM 3ByKoBoro rereparopa (3I0). U3mensis
4acTOTy T€HepaTopa, MOXKHO COOTBETCTBEHHO M3MEHATh U YaCTOTY TOHA, U3JIy4aeMOro Tesie(hOHOM B
HampaBieHuu ocu TpyOwl. [lpm mepememieHnu cocyaa C BOJOW B BEPTHKAIBLHOM HAaIPaBICHHUU
IIPOUCXOJIUT U3MEHEHNE YPOBHS BOJbI B CTEKISIHHOM TpyOe, T.e. U3BMEHEHUE 0JIOKEHHS! TIOJBHXKHON
Iperpajbl, OT KOTOPOH 3BYKOBasi BOJIHA OTPAXKAaeTCsl B 0OpaTHOM HaIPaBIICHHH.

1.2. Tlopsinok BBINOJHEHUS PadOTHI

1. 3anonHuTh Ha ¥ 00bEMA COCYT C BOJOM.

Bkirounts reneparop.

3. Tlo ykazanuto mpernonaBaTesisi yCTAHOBUTh YacTOTY (V) CUTHaNA, oJaBaeMoro Ha tenedoH (ypoBeHb
3BYKOBOI'O CHTHAJIA JI0JIKEH OBITh HETPOMKHUM, HO XOPOIIO CIBIIIMMBIM).

4. Tlepemernias coCyJl C BOJIOW B BEPTUKAIBHOMN TIOCKOCTH, YCTAHOBUTH YPOBEHBb MOBEPXHOCTH BOJIBI B
TpyOe Ha 2-3 cM HIKe MOJI0KEHNsI MeMOPaHbl HCTOYHHKA 3BYKA.

5. MeaneHnHo omyckaTrh ypoBeHb BOjAbI B TpyOe. (B 3aBUCHMOCTM OT T€OMETPUUYECKHX pPa3MEpOB
nojoctd (¢ ), oOpasyromieicss MEXIy HCTOYHMKOM 3BYKa M TIOBEPXHOCTBIO BOJbI, Oyzer
HaOII0IaThCS YepeIyIoleecs: YCHIeHHEe (PE30HAHC) I OcIablieHne 3ByKa).

6. CneuuaJbHBIM KapaHJIAIIOM OTMEYaTh MOJIOKEHUE ITOBEPXHOCTH BOJBI B MOMEHT pe30HaHca (TaKuM
o0Opa3oM pukcupyercs nonoxeHrue MakcumymoB 0-ro, 1-ro u T.1. mopsiika).

no

N3meputsb paccTostHrE ly= % MeXJly OTMETKaMH Ha Tpyo0e.

Hcnonb3ys Beipakerue (10), onpenenuTs CKOPOCTh 3ByKa B BO3IyXE.

ONeHUTh TOTPENTHOCTh, C KOTOPOH OIpeneneHa CKOPOCTh 3ByKa, CUMTas, YTO OMMOKa B
orpezeneHuu 4acToThl cocTabisieT = 10%. [IponsBecTr MOBTOPHBIE U3MEHEHUSI.

10. Pe3ynbTat npeacraBuTh B Buje: € =C + Ac,

11. i3MepeHHYI0 BEIMYHHY CPaBHHUTH CO CIIPABOYHBIMH JaHHBIMH, €CITH OTIMYHE COCTaBIsIeT Ooree +
10%, mpou3BecTH MOBTOPHBIE U3MEPECHUSI.

© ©

3.2. BbinotHUTH J1a00opaTopHy1o padoty «/3yueHne GU3NUIecKuX OCHOB YIbTPa3ByKOBBIX METOJIOB

UCCJIEJIOBAHMSI U JICUEHUSI B MEAUIIMHE»

MeTtoauka npoBeeHusi padoThbl:

3agaHue: M3Y4YUTH JleiicTBHE YIbTPA3BYKA Ha OHOJIOTHYECKYI0 TKAHb.

IIpuGopsl 1 MaTepuaJbl: annapar g yibTpa3BykoBoil Tepanuu Y3T - 1,01 ¢ Habopom usmyuarenei,
ocuwuiorpad, MMTaTUB C 3axBaTaMM JUIS KpeIUIEHUS U3JydaTesed, TOHKOCTEHHBIH
XUMHUYECKHMM CTaKaH, IUIETKa, YEPHUIIA, Ba3E/IUH.
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IMoaroroBka annmapara k paoore.

1. Heo6xoanmplii u3imyyaTens 10HKEH ObITh MOAKIIOUEH K pazbemMy «BBIXO».

2. B cooTBeTCTBMM € THIIOM H3JIydaTenss HaXUMAcTCs OJHA U3 KHOIOK IEPEKI0YaTess
N3JTYYATEJIN.

3. Jl1s mpoBeieHns poLEeyphl B HEIPEPHIBHOM PEKUME MEHEPALIMU HAXKMUTE KHONKY «H»
nepexitouarenss PEXXUM PABOTHI.

4, JUia  mpoBeleHus NpPOLEAYpbl B  HMMIYJIbCHOM DPEXKHME TIE€HEpalud HAKMUTE

COOTBETCTBYIOIIYIO YKAa3aHHON IJIUTEIBHOCTH KHOMKY «2», «4», «10» mnepexmtouarens PEXUM
PABOTBL

5. YcraHoBute HEOOXOAMMYI0 HHTEHCUBHOCTb YJIBTPa3BYKOBBIX KoyieOaHUI, HaKaB
COOTBETCTBYIOIIYIO KHOMKY Tepexmouatens «THTEHCUBHOCTD Br/cm?».
6. YcTaHoBUTEe HEOOXOAUMYIO MPOJOKHTEILHOCTh BPEMEHH Mpoueaypsl. Jms 3Toro

CHayaJla IOBEPHUTE PYUKY — yKa3aTellb [10 YaCOBOM CTpEJIKe 0 yrnopa 3aTeM [IOBOPOTOM €€ B 00paTHOM
HalpaBJIEHUU YCTAaHOBUTE CTPEIIKY Ha JeJICHUE, COOTBETCTBYIOLIEE 3aJJaHHOMY BPEMEHH.

Crnenyer MOMHHTB, 4TO MpU Haau4duu npocioek gaxe B 0,001 MM ynbTpa3ByKoBbIe KOIeOaHHs
MOJTHOCTBIO OTPAXKAIOTCS OT TPAHMIIBI pa3zesia 00aydaeMoil MOBEPXHOCTH C BO3TYXOM.

ITocsie mOArOTOBKM annaparta BbINOJIHUTH CJeAyI0LIe 3aIaHusl:

1. lIponaGmonate IepeMelMBaHUE YEPHHJIBHOM Kalld B CTakaHe C BOAOH. JlaTh O0OOCHOBaHHE
Ha0JII01aeMOMY SIBJICHUIO.
2. lIponabnrofath “KMIIEHME BOIbl Ha MOBEPXHOCTH Y3 wu3mydyaTens (MOLIHOCTh H3JIyYeHHUS
MaKCUMaJlbHa, PEXKUM U3JTy4eHHUs HenpepbiBHbIN). [laTh 00bsicHEHHE.

13 3

3. IIpoaeMoHCTpUpPOBaTh TEIIOBoe jeiicTBue Y3 Ha * mamuenTta . JIeMOHCTpAaLMIO MPOM3BECTH
CHayaJla Ha CyXOW KOXK€ IOTOM C MAaciIsIHOM NpOCIOMKON MeXay u3iydareneM U Koxkeu. JlaTh
000CHOBaHHE PA3HOCTH OLIYIICHUH.

4. TlponabmonaTs 0OHAPYKEHUE YILTPA3BYKa B CPEJIE C MOMOIIBIO IIEE301aTUMKA M HOIKIFOYEHHOTO K
HeMy ocuuiuiorpada. JIeMOHCTpauio MPOU3BECTH JIBYMS CIIOCOOAMU: MPU OTCYTCTBHUH W HATUYHU
BOJAHOM MPOCIONKM MEXIy Wu3ay4yaTeleM M IpueMHUKOM Y3 BonHbl. Jlatb 00oCHOBaHME
HaOJII01aCMbIX SIBJICHHH.

5. IponabmofaTh NpUeM yiIbTpa3ByKa CKBO3b OMONIOTHYECKYIO TKAHb (1al0Hb PYKH) B 3aBUCUMOCTH OT
B3aMMHOTO PACIIOIOKEHUS U3TydaTessd U IPUEMHHUKA.

6. IIo Bcem IMYHKTaM 3aJlaHus JaTb ITIMCbMCHHOC 000CHOBaHHE.

3.3. BoinotHUTH J1a00paTOpHYI0 padoTy «CHATHE CIEKTPAIbHOM XapaKTepUCTUKU yXa Ha IIopore
CJIBIIIUMOCTH
MeTtoauka npoBeeHusi padoThbI:

[Tpubopskr: 3neKTpUYecKuil TeHepaTop 3BYKOBO# uactoThl B mpenenax (20-20000 I'm), ronoBHbIC
tenedons! Tuna TOH - 2, BonbT™meTp.
BoinosiHeHune padoThI.

1. HanenbTe HayIHUKK M BKJIIOYMTE TEHEPATOP B LIETb.
2. YcTaHoBHTE Ha IKaine reneparopa yactory 1000 I,
3. PerynsaropoM ypoBHs HHTEHCHBHOCTH YCTAHOBHTE OTUETIMBO CIILIIIMMBIN yXOM TOH.
4. TInaBHO yMeHbIIAsi MHTEHCUBHOCTD, JOOEHTECH MOPOrOBOIl TPOMKOCTH €1Ba Pa3IMYMMOro, HO
XOpOIIO Y3HAaBAEMOI'0 TOHA.
5. Hanpsixenue U o npu wacrore 1000 I'iy na mopore capiumoctu E = 0 3anecute B Tabmuiy 1.
6. ITo ¢popmyne (1) ouenure 3HaueHHe MHTEHCHBHOCTH L s nng wactorel 1000 I'm u 3aHecute B
Tabnuy 1.
v, I'm 125 | 200 500 800 1000 | 2000 | 3000 | 5000 | 8000
U, [B]
JIEB.yXO
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U, [B]
p.yXxo
LI[B
JICB.yXO
LﬂB
p.yxo
L 25 10 0 -10 0 8
Cp. cTart.

7. AHanoruuHele U3MEPEHMsl HAIIPSKEHUA M BhlumMcienus Ljs nposectu mis wactorer 125, 200, 500,
800, 1000, 2000, 3000, 5000, 8000 I'w.

8. JlaHHble M3MEpEHHii ¥ BBIYMCIICHUI 3aHECHTE B Ta0uIy 1.

9. IosTopute neiicTBus 3ananuii (2 - 8) s 1pyroro yxa.

10. Ilo maHHEIM Ta6aMIIBI HOCTPONTE ayAUOTPAMMBI LIS IIPABOTO M JIEBOTO yXa.

11. CpaBuurs nonydeHHbIE JaHHBIE CO CPEAHECTATUCTHICCKUMHU, IIPECTABICHHBIME B Ta0uue 1.

CamocrosiTe/IbHASI BHEAYIUTOPHAs pad0Ta CTY/IeHTOB
1.O3HaKOMUTBCSL C TEOPETUYECKMM MaTepUaioM [0 TEME 3aHATUS C HCIOJb30BaHHEM
KOHCIIEKTOB JIEKIIUH W/WJIM PEKOMEHIYyeMON yueOHON TUTepaTyphl.
2.OTBETUTDH Ha BOIIPOCHI JUIsl CAMOKOHTPOJIS
Uro u3yyaet akyctuka?
OpuHakoBa 1M CKOPOCTh 3BYKa B ra3ax, KHUAKOCTAX U TBEPbIX Teaax?
3BYKOBBIE BOJIHBI IPOJIOJIBHBIE WIIH MTOTIEpeYHbIe?
OObsacHUTE MEXaHU3M 00pa30BaHUsl 3BYKOBOW BOJIHbI?
Urto Ha3bIBaeTCA TOHOM? YUCTHIM TOHOM? IIyMOM?
Kak orileHuTh ypoBeHb HHTEHCUBHOCTH MEXaHUUECKOU (3BYKOBOM ) BOJTHBI?
HazoBute cyObeKTHBHBIE XapaKTEPUCTHKH CIYXOBBIX oulyiieHui? Kakum oObeKTHBHBIM
XapaKTepUCTHKAM OHU COOTBETCTBYIOT? UTO Takoe Mopor CIbIIUMOCTH?
B xakom 4acTOTHOM JMana3zoHe YellOBEYEeCKOe yX0 Haubosee 4yBCTBUTENBHO?
9. Cdopmymupyiite 3akoH Bebepa-Dexnepa.
10. Yro takoe ayauomeTpus? ayauorpamma?
11. Yto MOXKHO OIpeneauTh 110 KPUBON paBHOM IPOMKOCTH?
12. Kakue MeTo1bl OTHOCSTCS K 3BYKOBBIM METOJ[aM HUCCIIEIOBAHUS B KIIMHUKE?
13. OnumuTe CTPOCHKE OpraHa CIIyXa 4eloBeKa.
14. Yem 3akaHuMBaETCs HAPY>KHBIH CIIyXOBOH Mpoxoa?
15. HazoBute Teopun BOCIPHUITHS 3BYKa, Y€M OHU OTIMYAIOTCS APYT OT Apyra?
16. Kak onpenensieTcst BOJTHOBOE COIPOTHUBIIEHUE?
17. SIBnenue Ha rpanuie paszaena AByx cpea? OT yero 3aBUCUT NPOHUKHOBEHHE 3BYKOBOM BOJHBI U3
OJIHOM Ccpenbl B IpYyryo?
18. YcrpoiicTBo oprana ciryxa. HasHaueHue OT/IeTbHBIX YaCTeH.
19. Yro Takoe ypoBeHb rpoMkocTu? IIpuBeanTe eAMHULIBI ©3MEPEHHS YPOBHS TPOMKOCTH.
20. JIns kakux 9acToT cripaBeaiuBa tenedonnas Teopus Pesepdopma?
21. Pe3onancHas Teopus I'enbmrombiia, €€ JOCTOMHCTBA U HEIOCTaTKH.
22. TlpuBenuTe COBPEMEHHYIO TEOPUIO BOCIIPUSTHS 3BYKA.
23. UTo Ha3bIBAIOT YABTPa3BYKOM?
24. Ha ocHOBE KaKuX sSIBIICHUH pabOTarOT YIbTPa3BYKOBBIC U3TydaTen?
25. YUTo JeKUT B OCHOBE YJIbTPAa3BYKOBOM JMAarHOCTUKHU?
26. Uto Takoe ynabTpa3BykoBas jJokarus (Y 3-nokarus)?
27. Kakue neiicTBus OKa3bIBaeT Y3 Ha OMOJIOTHYECKUE OOBEKTEI?
28. Uto Takoe KaBUTAIUs, YCIIOBHSI €€ BOSHUKHOBEHUS ?
29. Yro siBisieTCs MEPBUYHBIM MEXAHU3MOM YIIBTPa3BYKOBOM Tepanuu?
30. Yro HazpBaeTcst HHOpa3ByKOM?

Noook~whPE

o

3) [IpoBEPUTH CBOM 3HAHHMS C UCIIOIB30BAHUEM TECTOBOTO KOHTPOJIS.
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1. AxycTtuka uzydaer
1) ynpyrue koneOaHus U BOJTHBI
2) 3IeKTPOMArHUTHBIC BOJTHBI
3) BOJIHBI Ha TOBEPXHOCTH JKUJIKOCTH.
2. KoiebarenpHO€E IBUKEHUE — 3TO
1) moBTOpsItOIIMECS OTKIOHEHUS (PU3NUECKOT0 TeJa MK IIapaMeTpa ero COCTOSIHUS TO B OJIHY, TO
B JIPYT'YIO CTOPOHY OT TIOJIOKCHHS PABHOBECHSI
2) OTKJIOHEHHS (PU3MYECKOTO TeJa MK IIapaMeTpa ero COCTOSHHS OT MOJIOKCHUS PABHOBECHUS
3) moBTOpsitOIIeECsS K3MEHEHHE MOJIOKEHHUS Telia B IPOCTPAHCTBE.
3. Pe3onanc — 3710 siBneHne
1) nocTHXKEeHUsT MaKCUMAJIbHON aMIUTMTY/Ibl KOJICOAHUH /ISl 3aJaHHBIX COOCTBEHHOM YacToTe U
Kod(UIMEHTE 3aTyXaHHs KoJIebaTeIbHOW CUCTEMBI
2) HE3HAYUTEIBHOTO  YBEIMYCHHS  aMIUTUTYIbl  KOJCOAHUH TpPU  CTPEMIICHHH  YaCTOTHI
BBIHY)K/JIQFOIIEH CHUIIBI K OECKOHEUHOCTH
3) IOCTIKEHHST MUHHUMAIBHOW aMIUTUTYIbI KOJEOaHUM ISl 3aJaHHBIX COOCTBEHHOW 4YacTOTe U
koa(durmenTe 3aTyxanus Koue0aTeIbHON CUCTEMBI.
4. Tlpu BOTHOBOM JBIKEHHH OCYIIECTBIISACTCS
1)  mepeHoc ’HEpruu O6€3 MepeHoca BeIecTBa
2)  MepeHOC SHEPTUH U MEPEHOC BEIIeCTBa
3)  mepeHoc BeuiecTBa 6€3 NepeHOCca SHEPTHH.
5. Kakumu pakTopamu onpeaensieTcss r(pOMKOCTb 3ByKa?
1) mOpOroM CIBIIIMMOCTH
2) TOpOroM 0OJIEBBIX OILLYIICHHI
3) HMHTEHCHBHOCTBIO, YACTOTOU
4) CHeKTpPOM 3BYyKa.
6. I'poMKOCTH 3ByKa 3aBHCUT
1) OT CBOWCTB Cpelibl, B KOTOPOM PacipoCTPaHACTCs 3BYK
2) OT HAa4YaJIbHOW MHTCHCUBHOCTHU HA IMOPOTe CIBIIIIUMOCTH
3) OT MHTEHCHBHOCTH M YaCTOTHI 3BYKOBOM BOJTHBI.
7. BrpicoTa 3ByKa 3aBUCUT
1) oT CBOWCTB cpeibl, B KOTOPOi pacpocTpaHseTcs 3ByK
2) OT YacTOTHI 3BYKOBOM BOJTHBI
3) OT MHTEHCHBHOCTH 3BYKOBO# BOJIHBI
4) OT aMILTUTY/IbI KOJIEOaHUST HCTOUHHKA 3BYKA.
8. Kakas yacToTa COOTBETCTBYET OCHOBHOW rapMOHHKE B aKYCTHUECKOM CIIEKTPE CII0KHOTO
TOHa?
1) HauOonplias 4acToTa CIeKTpa
2) HaWMEHBIIIAs YacTOTa CIEKTpa
3) cpenHss yacToTa CIEKTPa
4) cpeny NMPEUIOKEHHBIX OTBETOB HET BEPHOTO.
9. TemOpy 3ByKa, Kak CyObEKTUBHOM XapaKTePUCTHKE 3ByKa COOTBETCTBYET
1) cmeKkTpaibHBIN COCTAB 3BYKOBOTO KOJICOAHUSI
2) d4acroTa TOHa
3) ammuMTya KosiebaHUl B BOJTHE
4) 3BYKOBOE JIaBIICHHE
5) WHTCHCHUBHOCTH 3BYKa.
10. Ipu aynnomMeTpHuH UCTIONB3YIOT KPUBYIO PABHOI I'POMKOCTH Ha ITOPOTE CIBIIIUMOCTH, KOTOpast
MPEJCTaBIsAET cO00i
1) 3aBHCHMOCTbH 3BYKOBOTO JIaBJICHUSI OT [UTMHBI BOJHBI 3ByKa
2) 3aBHCUMOCTh HHTEHCHBHOCTH OT JJTMHBI BOJTHBI
3) 3aBUCHMOCThH YPOBHSI HHTCHCUBHOCTH OT YaCTOTHI 3BYKa.
11. OcHOBHOE Ha3HAUYEHHUE CPEHETO yXa
1) cmocoOCTBOBATH Mepeiade BHYTPEHHEMY YXY OOJIbIIel HHTEHCHBHOCTH 3BYKa
2) ocnabieHue nepegad KoeOaHuii B ciryyae 3ByKa OOJIBIIOH MHTEHCHBHOCTH



3) cmocoOcTBOBATh Nepeaue BHYTPEHHEMY YXY MECHBILCH HHTCHCHBHOCTH 3BYKa.

12. 3ByKOBOCTIPMHUMAIOLIM OPTaHOM SIBIISIETCS

1) ynutka

2) BeCTUOYJISIPHBIH armapar

3) cpeanee yxo

4) Hapy)KHOE YXO.

13. K 3ByKOBBIM METO/1aM HCCIIEIOBAHUS B KIIMHUKE HEJIb3s1 OTHECTU

1) Y3U

2) TEPKYCCHIO

3) ayckynabTaIuio

4)  donokaparorpaduro.

14. ndpazByKkoM Ha3bIBAIOT MEXAaHUYECKHE BOJIHBI C YACTOTOU

1) MeHbIICH BOCIPHHUMAEMO YestoBeuecKuM yxom (16-25 ')

2) ©6omnee 1000 I'n

3) wmenee 20 k'

4) HeT OIpeNeNCHHOr o Ipeena.

15. ¥VabTpasByk - aTo

1) snekTpuyecKkue KoieOaHusl ¢ YaCTOTOH, BBIIIE 3BYKOBOU

2) MexaHHYeCKHe KoJeOaHus U BOJHBI C 4acTOTON MeHee 16 I

3) MmexaHHYecKue KoueOaHusl U BOJIHBI ¢ yactoroit oonee 20 kI .

16. SIBneHue kaBUTALMM BO3HUKAET B Cpejie IPU MPOXOXKICHUU B HEll yIIbTpa3ByKa, eclld

1) cpena obyafaeT Mao MIOTHOCTBIO

2) Y3-BosHa ©MeeT OOJIBIIYI0 HHTEHCHBHOCTh

3) VY3-BosiHA UMEET MaTyt0 HHTCHCHBHOCTb.

17.Yto sBnsieTcs nepBUYHBIM MEXaHU3MOM YJIbTPa3BYKOBOU Tepanuu?

1) pe3oHaHCHBIC SIBJICHHUS B TKAHSAX U OpraHax

2) BO37EHCTBHE HA IICHTPAIbHYIO HEPBHYIO CHCTEMY

3) MexaHMYeCKOEe M TEIJIOBOE JCHCTBIE HAa TKaHU

4) MOHM3AIMS U AUCCOLUALUS MOJICKYIT

5) Bo3neiicTBUE Ha MepU(EPUIECKYIO HEPBHYIO CHCTEMY.

18. B ocHOBE ynbTpa3BYKOBOW AUAarHOCTUKH JIEKHT CIEAYIOIIEE SIBJICHUE

1) cKOpOCTh paclpOCTpaHEeHHUs YIIbTPa3ByKa B Pa3IMYHBIX TKAHIX pa3inuHa

2) pas3nuuHbIe TKaHH B PAa3HO CTEMEHH CIOCOOHBI MOTIIONIATh YIABTPa3BYK

3) yabTpa3ByK HE MOXKET Oru0aTh HUKAKUE Mperpajibl (HEOTHOPOAHOCTH HA CBOEM ITyTH)

4) TpH MPOXOXKICHUH Yepe3 BEIIECTBO U3MEHSETCS YaCTOTa YIIbTPa3ByKa.

19. Vnprpa3sykoBast okarus (Y 3-10Kamus) 310

1) ompenmeneHwe C TIOMOIIBIO  YIBTPAa3ByKa pPACIOJOKCHHS ¥ pa3Mepa HEOAHOPOIHBIX
BKJIFOYEHUH, MIOJIOCTEM, BHYTPEHHUX OPraHOB U T.II.

2) BU3yaJM3allMs TKaHEH U OPraHOB YENIOBEKa

3) ompeneneHue CKOPOCTH ABHKYIIUXCS CPEJl B OpraHU3MeE.

20. O dext Homiepa ucnonb3yeTcs A ONpeaeIeHsl CKOPOCTH KPOBOTOKA, CKOPOCTH JABHIKEHHS
CEpJCUHBIX KJIANIaHOB. DTOT 3P PEKT 3aKIII0UaeTCs

1) B M3MEHEHMU YaCTOTHI CHUTHAJNA, IEPEAaBaeMOr0 H3IIydaresieM, MPH ABMKCHUU MCTOYHHKA K
HaOJIFO1aTEITIO

2) B U3MEHEHUH CKOPOCTH JIBU)KEHUSI UICTOYHHKA TIPH ero CONMMKEHUH ¢ HaOIIIo1aTenemM

3) B M3MEHEHMM 4YaCTOThl BOJIHBI, BOCIPUHMMAaeMON HaOMIOJaTesIeM, TIpd  B3aUMHOM
nepeMeIeHNH HCTOYHUKA U HaOIro1aTensl.

4) PemuTh TUTIOBBIC 3a1a4H:

1). Pa3peiB OGapabaHHOW TMEPENOHKM HACTYMaeT MPU YPOBHE MHTEHCHBHOCTH 3Byka Lo=1501b.
OnpenenuTe MHTEHCHBHOCTb, aMIUIUTYJHOE 3HA4Y€HHWE 3BYKOBOT'O JABJICHHUS M aAMIUIMTYIY
CMEIIEHHs YaCTHIl B BOJIHE JUIA 3ByKa 4acToTol ¥ = 157 | 1pu KOTOPBIX MOKET HACTYIHUTH
pa3pbIB OapabaHHON TIEPETIOHKH.

2). JIsa 3Byka uactoroi v = 1%/ ormuuarorcs mo rpoMkoctd Ha 1 ¢on. Bo ckonbko pas
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OTJINYAIOTCS] UX UHTEHCUBHOCTH.

3). Ilpu muarHOCTUPOBAHHH MATOJIOTUYSCKOTO M3MECHEHUS B TKAHSIX OPraHU3Ma YJIbTPa3BYKOBBIM
METOJIOM OTPaKEHHBIH CHTHaN ObLT IpWHAT uepes 5-10° ¢ mocie m3mydenms. Ha xakoit
rIyOMHE B TKaHAX ObUTa OOHApyXeHa HEOHOPOIHOCTh?

4). Jlse MamuMHBI JBUKYTCS HABCTpedy JAPYr JAPYry co ckopoctsamu Vi =20m/c g v, =10m/c,
[lepBass mammHa maer curHain ¢ 4vactoroi v =800 /% . Kakoi 4acTOTBI CHUTHAN YCIBIIIUT
BOJIUTENIh BTOPO MAIIMHBIL: 1) 10 BCTPEUH MAIIWH; 2) TIOCIE BCTPEYH MAIIHH?

5). TI10THOCTH 370pPOBO¥ MBIIIEUHOH TKaHH cocTapisgeT 1060kr/m°. E& BolHOBOE COMpPOTHBIIEHNE
paBHo 1,63-10%kr/(M?-c). ITpu HccneI0BaHNH YIBTPA3BYKOM OTPAXKEHHBIH CHTHAN ObII TIPHHST
uepes 2-10°c mocie usnydenus. Ha kakoii riyOuHe B MBIIEUHOH TKaHM OblIa oOHapyxkeHa
HEOJJHOPOAHOCTb.

6). Kakast yacTh MHTEHCMBHOCTH MEXaHHYECKOM BOJIHBI MPOMIET M3 BOJBI B JI€, €CIH CKOPOCTh
pacrpocTpaHeHHs BOIHbI B Boje 1500 m/c, a Bo by 3980 m/c? ITnotaocTs abaa 917 kr/m®,

5) OdopMuTh O0TYETHI 110 JIabopaTopHBIM padoTam «OnpeesieHrHe CKOPOCTH PACIIPOCTPAHCHUS 3BYKa B
BO3yXe», «CHsTHE CIIEKTPAJIbHON XapaKTEepUCTUKH yXa Ha MIOPOre CIBIIUMOCTHY, «3yueHue
(U3NYECKUX OCHOB YJIbTPA3BYKOBBIX METOJIOB HUCCIIE0BAHNUS U JICUCHHS B METULIUHE

6) Hamucate pedepar mo remam:
e 3BYKOBOCHPOM3BOAALIMN ammapar 4eaoBeKa.
3BYKOBOCIIPOU3BO/IAIIME ANIAPAThI ITULL U )KUBOTHBIX.
3ByKOTEpanus.
HcTopuueckrie acCeKThl IPUMEHEHHUS 3BYKOBBIX METOJOB B TUATHOCTHKE U JICYCHUU.
MeTo/1p1 U3MEPEHUS CKOPOCTH 3BYKA.
JlonnepoBcKkue METOIbI UCCIIEOBAHUSI.
VYnbTpa- 1 ”HPPa3BYK B MEAULIMHE.
Teopun BoCIpUATHSA 3BYKA.

Pexomenayemas iureparypa:
OcHoBHas tuTepaTypa
e MenunuHckas u Ouonorudeckas gusuka: yaeoOHuk/Pemuszon A. H. - 4-e uzn., ucnp. u nepepad. - M.:
"TO0TAP-Menua", 2016, 2018. - 656 c.: u.
e MenunuHckas u 6uonorudeckas pusuka/A.H. Pemusos. - Mocksa: "['DOTAP-Menna", 2013 [DnexTpoHHBIH
pecypc]. Pesxxum noctyna: KoHcynbpTanT cTyneHTa
e PykoBOACTBO K NMPaKkTUYECKUM 3aHATHUSIM O (u3MKe: yueOHO-MeToaudeckoe nocoodue/Jlynenko
E.B., Kopotkosa O.JI. - Kupos: ®I'bOY BO Kuposckuit MY Munsnpasa Poccun, 2017
JononnurensHas aurepaTrypa
e B.A. Hukepos. ®u3nka: coBpeMeHHbIN Kypc. - MockBa: M3aarenscko-Toprosast KOpnopanus
«lamxkos u K°», 2016. [DnexTpoHHEIH pecypc]. Pexxum noctymna: YHUBEpCcUTETCKAs OOIHOTEKA
OHJIAlH
e MenunuHckas u Ononorndeckas ¢pusnka: coopauk 3anad/A.H. Pemuzos, A.I'. Makcuna - Mocksa:
"T'DOOTAP-Meaua", 2014  [DnextponHsIil pecypc].Pexum noctyna: KoHCyIbTaHT cTyeHTa
e (COopHuk 3a1a4 o MeauuuHckas u Ouonornyeckas ¢pusnka: COOpHUK 3a1a4: yued. mocodue s
By30B/A. H. Pemu3os, A. I'. MakcuHna. - 4-e u3f., crep. - M.: JIpoda, 2010. - 189 c.: puc.
e COOpHHMK TECTOBBIX 3afaHWii Mo auciuiuiiHaM "Owusuka, MaremaTtuka', "MeaunuHCKas U
ouonoruueckast ¢puzuka": yueOHo-meroanueckoe nocooue/B. A. Kynpssues [u np.]. - Kuposckuii
I'MYV. - Kupos: Kuposckuit IMV, 2018. -94 ¢

Pasznen 4. MexaHHKa KUIKOCTEH.

Tema 4.1. Mexanuka sKMIKOCTEH.

Tema 4.2. CBolCTBA KHAKOCTEI
Heab: CrocoOGcTBOBaTh (POPMHUPOBAHUIO 3HAHUNW W YMEHHMHM IO yKa3aHHOM TeMe ¢ MOCIeAYIOIIUM
MPAKTUYECKUM IPUMEHEHHUEM.
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3anaum:
PaccMoTpeTs 1 OCBOMTH OCHOBHBIE IIOHATHS U 3aKOHBI 110 YKa3aHHOU TEMe
CdopmupoBaTh aIrOPUTMBI IOAX01a K PACCMOTPEHUIO U3y4aeMBbIX BOIIPOCOB
3aKpenuTh YCTOMUMBYIO BOCIIPOM3BOAMMOCTH IOJIOKUTEIbHBIX PE3YJIbTATOB IPU PACCMOTPEHUU
IIPUKJIAIHBIX BOIIPOCOB U PELICHUH HOBBIX 33Ja4
OoOyuarommiicss ~ OCHOBHbIE IIOHSTHS, ONpPEAEICHUS, 3aKOHOMEPHOCTHU SIBJICHUH, U3y4aeMbIX B
JA0JI7KEeH 3HAaTh JAaHHOU TeMe
ANTOpPUTMBI PELLIEHUS TUIIOBBIX CUTYallMOHHBIX 3a/1au.
OOyyarommiicss  PemaTs TUIIOBBIE CUTYyallMOHHBIE 33/1a4M 10 PACCMOTPEHHBIM AJITOPUTMaM.
A0JI’KeH yMeTh [Tonb30BaTbcss  WMHCTPYKUMSIMHA — JUISL  ONMMCAHMS  NPAKTHYECKOH  paboThl ¢
71a00paTOPHON U MEIUITMHCKON armapaTypoi.
Ooyuarommiicas  HaBbikamu caMoCTOSTENbHON paboTHI ¢ yueOHOM M MHCTPYKTUBHOW JIUTEPATYPOii.
A0JIKeH BiaageTb HaBblkaMu M3710)KeHUS U3y4aeMOro MaTepuaa B MMCbMEHHON M YCTHOM (hopMe.

CamocrosiTeJibHAsI ayAUTOPHAsi pad0Ta CTYIeHTOB

L_OT1BeTHTL HA BONPOCKHI 10 TeMe 3aHATHSL:
1. Kakue pexxuMbl TEUYCHUS )KUIKOCTH CYIIECTBYIOT?
OO0bsicHUTE BOSHUKHOBEHHUE CUJIbI BHYTPEHHETO TPEHHUS.
Hanummure ypaBHenne HproToHa [71s1 TeUEHUS BA3KOM KHUIKOCTH.
Kak 3aBUCHT BSI3KOCTb KUAKOCTU OT TEMIIEPATYPHI?
UTto Takoe HbIOTOHOBCKHE M HEHBIOTOHOBCKHE KUIAKOCTH?
Samumute hopmyiry [Tyaszeiins, npoaHam3upynTe ee.
BriBeaute dopMyny A onpeaeneHus BI3KOCTH BUCKO3UMETPOM.
Kakwue cuibl BO3HUKAIOT IIPU ABM>KEHUU Tella B BSI3KOU cpene?
Briseaure dopmyny miis onpeaeneHus Ba3koctu no merony Crokca.
10 HazoBute equHuIIbI UI3MEPEHUS BI3KOCTH.
11. Kakoe 3HaueHHE UMEET OIpeIeTICHIE BA3KOCTH OMOIOTMYECKHX KUIKOCTEH B MeUIIMHE?
12. KakoBBI MPUYHHBI BOSHUKHOBEHUS IIOBEPXHOCTHOT'O HATSKEHUS KUIKOCTEH?
13. Yem oTnmuaroTcs Ipyr OT JApyra CUJbl MOBEPXHOCTHOTO HATSXKEHUS U CHUIIBI MOJEKYISPHOTO
aBJICHUA?
14. TloueMy Ha KOCMUYECKHX KOpaOJIsIX MapooOpa3Hyo GopMy MPUHUMAIOT KHIKOCTH J1aXke OOJbIIIeH
MAacchl, UeM Karuis?
15. Yro xapakrepusyer K03 PUIIMEHT TOBEPXHOCTHOTO HATSKEHUS )KUIKOCTH?
16. Kak 3aBucHT K03()PHUIIMEHT TOBEPXHOCTHOTO HATSHKEHUS OT TEMIEPATypPhl U KaKOBa MPUUYUHA ITOM
3aBUCUMOCTHU?
17. TToueMy MOKpBIE BOJIOCHI CITUTIAIOTCS?
18. IToyemy HEKOTOpPBIE HOBBIE TKAHH MTOCTIE CTHPKU CATSTCS?
19. Kakoe 3HaueHHe UMEET N3YUYEeHHE TTOBEPXHOCTHOTO HATSHKEHUS AJI1 METUIHBI?

©CONOEWN,

2. [IpakTnyeckasi NOAroToOBKA.
2.1. BrImosHeHWE MPAaKTHYECKUX 3aJJaHUi (PEIIeHHe 3a/1a49) 10J1 PYKOBOJICTBOM IPENOIaBaTeIsl:
1. Onpenenuth CKOPOCTh OCEJaHMSI JPUTPOLUTOB B IJIa3Me€ KpOBU (B MM/4) HCXOIs W3
MPEIOJIOKEHUS, YTO OHU UMEIOT (OpMY HIAPUKOB AUAMETPOM 7 MKM M HE CKIIEUBAIOTCS MEX1Y COOOM.
2. Kapmanusiii uaransarop B-169 npu pacnbUIeHHH MO3BONISIET TOXYYUTh adpP0O30Jib C YaCTHIIAMHU
nuamerpoM 3 MkM. OmpenenuTs paboTy, HEOOXOAUMYIO ISl MpeBpalleHuss 1 I OJIMBKOBOTO Macliia B
aspo3o0ib npu Temmneparype 20° C.
3. B ropusoHTanbHO pacnoioXeHHbIN Kanuuisip Habupaercs 0,3 M KpOBH Tak, 4TO oOpasyercs
CTONOUK JUIMHOM 12 cM. BeITeueT a1 KpoBb U3 KaWLISAPa, €CIU €ro NOCTaBUTh BepTUKaNbHO? CKOJIBKO
KpPOBH OCTaHETCs B Kanwusipe?

2.2._CamocrodTenbHas rpynnoBas paboTa ¢ KOHTPoJeM (IIPOBEPKOW) BHIOIHEHUS 3a/IaHHUs:
4. VY yenoBeka B OKO€ BeIMYMHA KpoBOTOKA Ha 100 r MbIIIIl pyKH paBHA B CpeaHEM 2,5 MII B
MUHYTY. OnpenennuTy KOJU4eCTBO KaMWULIPOB B TKAHSAX MBI, CUATAs, YTO JUIMHA KaXI0T0 U3 HHUX
cocraBisiet 0,3 mm, a muamerp 10 MxkM. Pa3sHOCTh naBieHMN Ha KOHIAX KANMUIIPOB MPHHSATO PaBHOMN
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33,3 rlla.

5.  Ilpu HOpManbHON YacTOTE COKpAILlEHUM CEepAlla MOJIHBII KPYTrOBOPOT KPOBU IIPOMCXOAMT 32
60cek. Cunrtass 00BeM KpOBH PaBHBIM SJI, ONMpPEACIUTh OOIee CONMpOTHUBICHHE KpPOBOTOKY. [lepeman
JIaBJIEHUs B ceple NpuHATh paBHbIM 13,3kI]a.

6. Ompenennte MaKCUMaJIbHOE KOJMUYECTBO KPOBH, KOTOPOE MOKET POMTH uepe3 aopTy B 1 ¢,
YTOOBI TEUCHUE COXPAHSIIOCh JJaMUHApHBIM. J{namerp aoptel D=2cM, BsizkocTH kpoBu Smlla-c.

3.1. BBINOJHUTH IKCHEPUMEHT JIa00paTOPHOIi padoThl «OnpenesieHue THHAMHUYECKOH BA3KOCTH
JKHTKOCTI

Metoauka nposeaeHusi padboThl

3aganme 1: onpeaenTh BA3KOCTh HCCIEIyeMOH RKUIKOCTH B HHTepBaite Temmneparyp 15°C — 25°C.
Xoa padoTbl

1. JlucTinupoBaHHYIO BOAY 3alMTh 4epe3 BOPOHKY B BHUCKO3UMETp (puc. 4) Tak, 4TOObI
3allOJIHATH pe3epByap M, a 3areM ¢ MOMONIbIO PE3WHOBOM TPYIIU MEJICHHO MOAHSTH YPOBEHb BOIbBI
BbIlIe MeTKU N, 1pu 3ToM oTBepcTre C 3aKpOoiTe MIIOTHO NaJIbLIEM.

[Ipy mogbeMe KHUJIKOCTH HEOOXOAMMO CIEOUTh 3a TeM, YTOObl HE BO3HUKIU BO3AYIIHBIE
My3BIPHKH.

2. 3amMepuTh BpeMsl MPOXOKIACHUS KUAKOCTH Mexy MeTkaMu N u A. Kak TolbKO ypoBEHb
KUJKOCTU COBMECTHTCSI C METKOM N, BKJIIOYHTH CEKYyHJIOMEp, a KOTJa OMYCTUTCA 0 METKH A -
BBIKJTFOYHMTH, TEM CaMbIM OTPEICIIUB BpeMs NMPOTEKaHUS 00beMa BoAbl V depe3 Kamwuisip. [IoBTOpHUTH
onbIT 4 Wi 5 pas.

3. Boutnth 3Tanonnyro kuakocts. OCBOOOAMTH JepKaTelnb ¢ BUCKO3UMETPOM OT IITAaTHBA,
NEepPEeBepHYTh W TMPOAYTh KANWLISAP C MOMOIIbIO TPYIIM, YTOOBl HA CTEHKAX HE OCTAJIUCh Karlld
JUCTUILIATA.

4. [TpunrMasi BS3KOCTh U IJIOTHOCTh 3TaJOHHOM JKUIKOCTH TMOCTOSIHHBIMU BEJIMYHMHAMH,
paccuuTaTh cpeHee apu(PMETHYECKOE 3HaU€HUE TOCTOSTHHON ITpUOOpa U €€ TOBEPUTEIbHBIN HHTEPBAT C
JIOBEpUTEIIbHOM BeposiTHOCThIO P = 0,95.

S, Y cTaHOBUTH BUCKO3UMETP B pabouee MOJI0KEHNE U 3aJIUTh UCCIENYEMYIO KUJIKOCTb.

[IpoBectu uzMepenwus mo 1. 2.

6. Brruucnauth cpennee apudmMeTHYEcKOe 3HAUYCHUE M JIOBEPUTEIBHBIA WHTEPBAT BSI3KOCTU
UCCIIeTyeMOH JKUIKOCTH, CIYUTAs PE3YIbTAThI OTBITA MAILIMH BHIOOPKAMHU.

1. 3anucaTh OKOHYATEIbHBINA PE3yNbTaT.

3ananue 2: onpenenuTh AMHAMUYECKYIO BI3KOCTh IIIHUIEPUHA.
Xox padoTbI:

1. C momo1Ib10 apeoMeTpa U3MEPUTD TUIOTHOCTh MCCIIETYEMOM KUAKOCTH.

2 N3MepuTh MUKpPOMETPOM JAMAMETP MIApUKa. (APOOUHKN).

3 CMOYMTH HIApUK TIIMLIEPUHOM U OITYCTUTH B COCY/.

4, 3aMepuTh CEKyHAOMEPOM BpeMsi t MPOX 0K ICHUSI IHAPHUKOM BBICOTHI .

5 [ToBTOPUTH ONBIT [T 3 - 4 MAPUKOB.

6. Beruncaute  cpenHee  apudMeTHdeckoe  3HAUEHHE  BSI3KOCTH — IJIMLIEPUHA U €ro
HOTPEIIHOCTb, CUNTAsl Pe3yIbTaThl ONBITOB MAJIbIMU BHIOOPKAMH.

1. 3anucaTh OKOHYATENIbHBINA pe3yabTat AJ1s JoBepUTesIbHOM BeposiTHOCTH P = 0.95.

3.2. BbImoIHUTH JKcHEpUMeHT JiaGopaTtopHoii pabGorbl «Omnpenejienne Kod(pduumeHta
MOBEPXHOCTHOI'0 HATSKEHUSI KUTKOCTH
Metoauka npoBeneHust padoTsbl
3agaHue: H3MEPUTH MOBEPXHOCTHOE HATSIZKEHHE BOJbI.
1). C moMoIIbi0 BECOB OMPEIEIUTh Maccy My MyCTOTO COCY/a sl cOopa KUIAKOCTH.
2). YCTaHOBUTH CKOPOCTh UCTEUSHHUS )KUAKOCTU He Oosee 10 kamens B MUHYTY.
3). HaGpath BO B3BELICHHBIN COCY/T ONPEICICHHOE KOINYECTBO KaIlellb
(30-50) 1 onpenenuTh Maccy mp.
4). OnbIT ¢ UCCeTyEeMOH KUIKOCTBIO MPOJIeIaTh TPH — MATh Pas.
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5). Berumcianth aOCOMIOTHYIO U OTHOCHTEIBHYIO TOTPEIIHOCTH, CUUTAsl PE3yIbTaThl OMBITOB
MaJIbIMU BBIOOPKaMH.

6). OnpenenuTh KO3PPHUIHUEHTHI TOBEPXHOCTHOTO HATSKESHUS ISl PA3IMIHBIX KUIKOCTEH.

7). Pe3ynbTaThl ONBITOB 3aHECTH B TAOJIHILY.

No Uccnenyemas o1 G2 | O3 | 6y | AC c=optAc
OIbITA JKUKOCTD
1 Boma nucTtumit.
2 Bona u3z-non xpana
3 CoJrenas Bozia ¢
KOHUEHTp. «C1»
4 CoJteHnas Boja ¢
KOHUEHTp. «C2»

8). Cnenarb BBIBO/IL.

CamocTosiTeibHAsI BHEAYAUTOPHAs padoTa CTYJeHTOB

1.O3HAaKOMUTBCSL C TEOPETUYECKHM MaTepHajJoM IO TEeME 3aHATHS C HCIOJIb30BAHUEM
KOHCIEKTOB JIEKIIUH W/WJIM PEKOMEHIYyeMON yueOHON TUTepaTyphl.

2.OTBETUTDH Ha BOIIPOCHI JUIsl CAMOKOHTPOJIS
1. Iloyemy C mOMOIIBI0 KANUJUISPHOTO BHUCKO3MMETpa MPOBOIAT HE aOCONIOTHOE H3MEPEHUe
JUHAMHYECKON BS3KOCTU MCCIEAYEMOM MKUAKOCTH, a CPAaBHEHHE €€ C BSI3KOCTBIO ATAIOHHOM YKUJKOCTH
(gamie Bcero JUCTUIUTMPOBAHHAS BOJA).
2. Yem 0OBsACHSICTCS TIepena/l TaBICHUH TP TSUSHUH )KUIKOCTH B KaTWJIISIPHOM BUCKO3UMETpe?
3. UTo moOHMMAIOT MO/ NOCTOSIHHOU Mprubopa B paboTe ¢ BUCKO3UMETPOM?
4. xakue (aKTOpHl BIUSAIOT HA TOYHOCTH PE3yJbTaTa MPH ONpeeIeHUH KOdPPHUIMEHTa JTHHAMUIECKOM
BSI3KOCTHU C IOMOILBIO KalTMJUISIPHOI'O BUCKO3UMETpa?
5. Ilouemy npu onpezeneHun BS3KOCTU KUJIKOCTH MeTojoM CTOKca AMaMeTp LIapuka JOJDKEH ObITh
MHOT'O MEHbIIIE JUaMETPa COCYAa C UCCIAEAYEMOMN KUIKOCTHIO.
6. Ilouemy mepen omyckanueM IIapuka (IPOOWHKH) B TIIMLEPHUH €r0 IMPEIBAPUTEIBHO CMAYHBAIOT
JIALIEPUHOM?
7. Yto oka3pIBaeT BIMSHUE HA TOUHOCTh pe3yJbTaTa IpH ONpeIeIeHUH B3KkocT MeTooM Ctokca?
8. Kak BIusIOT Ha BA3KOCTb KUIKOCTHU npuMecu? OTBEeT 000CHOBATD.
9. Kakue cuibl IEMCTBYIOT Ha KaIlIi0 JKUAKOCTH TpU ompereneHnn Kod(duimenTa moBepXHOCTHOTO
HaTSHDKEHUSI METOJIOM «OTpBIBA Kareb»? Y cI0BHE, IPU KOTOPOM KaIulsl OTPhIBAETCS?
10. Kakue ¢axTopsl BIMSIOT Ha TOYHOCTH pe3yibTaTa omnpeaeieHus Kod(@uireHTa moBepXHOCTHOTO
HaTSHKEHUSI METOJIOM «OTphIBa Kamelby?
11. [Touemy npu onpezneneHnn KodpuIMeHTa MOBEPXHOCTHOIO HATSKEHHSI METOJOM «OTPbIBA KOJIbIA»
YUUTBIBAECTCS ¥ BHYTPEHHUH U BHEIIHUI AHaMeTp KoJabua?
12. Kakue cuipl IeHCTBYIOT Ha KOJIBIIO B MOMEHT TPE/IIIECTBYIOIINA OTPHIBY KOJIbIA?
13. Kakue ¢akTopsl BIMAIOT HAa TOUHOCTh OIPENEJIEHUs pe3ysbTaTa Ipy OlpeseNeHud Koddduimenra
MOBEPXHOCTHOTO HATSYKEHUSI METOJOM «OTpPbIBA KOJIbLIa»?
14. O6BsCHUTD 3aBUCUMOCTb KO3((HUIIEHTa TOBEPXHOCTHOTO HATSKEHUS OT KOHIIEHTPALUHU PacTBOpA.

iHDOBCDI/ITB CBOM 3HAHUWA C UCITOJb30BAHUEM TCCTOBOI'O KOHTPOJIA!

1. JIns BHYTPEHHETO CTPOSHHUSI KHIKOCTEH XapaKTepeH
1) G KHMIA TTOPSITOK YaCTHII
2) ManbHUNA MOPSIOK YaCTUI]
3) HEeymopsIOUECHHOE MOJIOKCHHUE YACTHII.
2. CyiiecTBOBaHHE TOBEPXHOCTHOTO HATSKEHUS OOBSICHACTCS:
1) HayMYMEM CHIJI MEKMOJICKYISIPHOTO B3aUMO/ICHCTBHUS
2) XaOTHYECKUM JIBHKEHHUEM MOJIEKYJT JKHUIKOCTH
3) TEKy4YEeCThIO KHIKOCTH
4) HaJIMYUEM CHIJI TSDKECTH, IEHCTBYIOIINX HA KUIKOCTb.
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3. TloBepxXHOCTHOE HATSKEHHE OIPEeIENIACTCA:
1) paboroii, 3aTpayeHHON Ha IepeMEIleHHE SAMHUIBI 00beMa TEKYIIEH KHIKOCTH
2) TOJIHOW BHYTPEHHEH SHEPTUCH KUIKOCTH
3) W3MCHEHHEM BHYTPEHHEH SHEPIUH KUIKOCTH
4) paboToii, 3aTpayeHHOI Ha CO3aHIE CANHIUYHOM TOBEPXHOCTH YKUIKOCTH
5) nmaBieHUs, OKa3bIBAEMOT0 Ha CBOOOTHYIO MOBEPXHOCTb JKUIKOCTH.
4. Cwua IOBEpXHOCTHOI'O HATSKEHUS HAIIPABJICHA:
1) 1o KacarenbHOW K CTEHKaM COCyJia, B KOTOPOM HaXOJUTCS KHKOCTb.
2) 10 KacaTeJIbHOU K ITOBEPXHOCTH KHUAKOCTH
3) TepHEeHAMKYISPHO CTEHKAM COCY/a, B KOTOPOM HaXOJUTCS KUIAKOCTh
4) TeprneHIUKYISPHO K TOBEPXHOCTH KUIIKOCTH.
5. JKuIKoCTh SIBIISIETCS CMauMBAIOLIEH TBEPJOE TEJIO, €CJIM CHIIbI MPUTSHKEHUS MEXIY MOJEKYJIaMu
CaMOM KUIKOCTH
1) Ooumblie, 4eM CHIIBI IPUTSHKEHHS MEXKTY MOJICKYJIAMH TBEPIOTO TEJa M )KUIKOCTH
2) MCHBIIIE, YeM CHIIbI IPUTSHKCHUST MEX/y MOJICKYJIaMHU TBEPJIOTO TEJIA U KUIKOCTH
3) paBHBI CHJIAM NPUTSHKCHUS] MEXKTY MOJICKYJIaMU TBEPIOTO Tella U KUAKOCTH
4)  He paBHBI CHJIaM MPUTSDKECHHUS MEXKTY MOJICKYJIAaMH TBEPIOTO TeJa ¥ KUIKOCTH.
6. BbIcoTa MOMHATHS CMAYMBAOIIEH KUKOCTH B KAITMJLISAPE OTMPEACISICTCS:
1) cBolicTBaMH XKHIKOCTH, CBOMCTBAME MaTepHaa Kaliuisipa i ero paanycom
2) CcBOMCTBaMH MaTepualia Kanuuisipa ¥ ero AuaMeTpoM
3) CBOWCTBaMHM KHIKOCTH H PaJHyCOM KalHJLIsIpa
4)  CBOMCTBAaMH HKOCTH.
7. B ypaBHeHUU HEPa3pBIBHOCTU CTPYHU ITOCTOSTHHOM ABJISICTCS BEIMUUHA
1) npou3BeeHUSI CKOPOCTH TEYCHUS KHUIKOCTH Ha 00BEM JKUIKOCTH
2) mpOU3BE/ICHHsI CKOPOCTH TEUCHUSI )KUIKOCTH Ha IOMEPEYHOE CEUCHHE TPYOKH TOKA YKUIKOCTH
3) mpou3Be/icHHs TABJICHHS B KHUKOCTH Ha MONIEPEYHOE CCUCHUE TPYOKH TOKA YKUIAKOCTH
4) MOJHOTO NABJEHHS, PABHOIO CYMME CTATHYECKOrO, THIPOCTATHYECKOTO M JHHAMUYECKOTO
JABJIICHUN
5) npowusBeneHHs1 00bEMA KHUIKOCTH Ha JUTHHY TPYOKH TOKA KUAKOCTH.
8. CormacHo ypaBHeHHIO bepHy/um [T 1I000T0 TONEPEYHOTO CEUSHHsI TTOTOKA JKUAKOCTH OCTaETCs
ITOCTOSIHHBIM
1) mpousBeneHHE CKOPOCTH TEUCHHS KUIAKOCTH Ha MOMEPEYHOE CEUCHHE TPYOKH TOKA KHIKOCTH
2) TMONHOE JABJICHHE, PABHOE MPOM3BEIACHHIO CUJIBI JABJICHUS HA IUIOIMIA/b MOMEPEYHOTO
CeueHus OTOKa
3) momHOE NaBlCHHE, PABHOE CYMME CTATUYECKOrO, THIPOCTATHYECKOTO U AMHAMHUYECKOTO
JABJICHUN
4) momHOE IaBICHUE, PABHOE CYMME CTATHYECKOTO U TMHAMUYECKOTO IABICHH.
9. Ilpu maMUHApHOM TEUECHUH:
1) cKOpOCTB YacTHIL B JIFOOOM MecTe TPYObI HEIIPEPBIBHO U XAOTUYHO MEHSIETCS
2) CKOPOCTb YaCTHI] B JIIOOOM MecTe TpyObl HE MEHSETCS C TCYCHUEM BPEMEHU
3) CKOpOCTB YaCTHII B JIFOOOM MeCTe TPYObI MEHSIETCS 10 ONPEICICHHOMY 3aKOHY
4)  CKOPOCTH YaCTHII B Pa3HbIX MECTaX TPyObI pa3nvHa.
10. 'emotmHaMKKa U3y4yaeT 3aKOHbI JBIKCHUS
1) KpoBU 1O KPOBEHOCHBIM COCYyIaM
2) BOJBI IO TPyOaM
3) MO0 )KUAKOCTH B OPraHU3ME YelIOBEKa.
11. 3BecTHO, YTO KPOBb SBIISETCS HEHBIOTOHOBCKOM KUIKOCTHIO, T.€. €€ BA3KOCTb M3MEHSETCS B
3aBHCUMOCTH OT I'PaJJMEHTa CKOPOCTH B MOTOKE. DTO OOBACHIETCS TEM, UTO
1) ma3Ma KpoBHU 00J1a]1a€T BEICOKOH BS3KOCTBIO
2) popMeHHBIE HIIEMEHTBI KPOBH 00pa3yIOT KPYITHBIE arperarsl - “MOHETHBIE CTOJIOUKH
3) dopMeHHBIE AIEMEHTHI KPOBH pa3HO00pa3HbI 1O GopMe U pa3Mepam.
12. Obmee ceueHne KanmWUIAPOB B COTHU pa3 OOJbIIEe CEUEHHs! aOpTHI, TO3TOMY CKOPOCTh TE€UECHHUS
KpOBH B KalWJLJISIpax
1)  BO CTOJBKO K€ pa3 MEHBIIIE CKOPOCTH KPOBHU B a0PTE
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2) BO CTOJILKO € pa3 00JIbIIIe CKOPOCTH KPOBU B a0PTE
3) 3aBHCUT B OOJIBIICH CTETIEHU OT UX PACHIOIOKEHHS
4) 3aBUCHUT B OOJIBIIICH CTEMIEHU OT BSI3KOCTH KPOBH.
13. JlaBnenne KpOBH U3MEPSETCS B
1) MuIEMETpax KPOBSIHOI'O CTOJIOA
2) MUUTUMETpax BO3/YIIHOTO CTOJIOA
3) MUIEMETpax PTYTHOIO CTOI0a
4)  Tlackaisx.
14. JIns u3MepeHust apTepHaIbHOTO IaBJICHUS KPOBHU Y YEIOBEKa MAHKETY OOBIYHO HAKJIA/IBIBAIOT HA
00J1acTh:
1) OGenpenHoii apTepun
2) TUICYEBOW apTepHH
3) OeapeHHOI BeHBI
4) mIeYeBOi BEHBL
15. /laBnenue B KpyIHbIX BEHaX
1) orpumarensHoe
2) paBHO HYJIO
3) TaKoe ke, KaKk B apTepusix
4) Takoe e, KaK B KaluJuisipax.
16. B xpOBEHOCHO CUCTEME ITaJICHUE TABIICHUS
1)  mPOMCXOIUT PaBHOMEPHO BO BCEX COCYIaX
2)  0oJbIlie B KPYITHBIX COCYAaX, YeEM B MEJIKHX
3)  Ooubllie B pa3BETBICHHBIX COCY/aX, Y€M B KPYITHBIX apTePUsX.
17. MakcumanbHBbIN IOKa3aTeab U3MEPEHHOTO JaBJIEHUS COOTBETCTBYET:
1) nmaBieHHIO KPOBHU B apTEPHU BO BPEMSI CHCTOJIBI
2) J1aBJCHUIO KPOBU B BEHE BO BPEMSI CHCTOJIBI
3) MaBJEHUIO KPOBHU B apTEPHU BO BPEMSI JTHACTOJIBI
4) cpemHeMy JaBIICHHIO KPOBH B aPTEPUH.
18. MUHHMMAaIBbHBIH TOKA3aTeNlb K3MEPEHHOTO JaBJICHHSI COOTBETCTBYET:
1) nmaBieHWIO KPOBHU B apTEPHH BO BPEMSI CHCTOJIBI
2) IaBICHUIO KPOBH B BEHE BO BPEMsI IUACTOIIBI
3) JmaBJEHUIO KPOBHU B apTEPHU BO BPEMSI THACTOJIBI
4) cpenHeMmy JaBJICHHIO KPOBHU B BEHE.
19. ITynbcoBas BoHa 00pa3yeTcs 3a cUeT
1) nedopmaryu AMACTHYHBIX CTEHOK COCY/IOB
2) W3MCHEHHs CKOPOCTH TEUCHHS KPOBH I10 COCYIaM Pa3HOTO TUaMETpa
3) u3MeHeHHe AaBJICHHS B Pa3BETBICHHON KPOBEHOCHOI CHCTEME.
20. Cepnrie coBepmaeT paboTy, KOTOpast pacxoIyeTcs Ha
1) cooOiieHne TOTOKY KPOBU CKOPOCTH U MYJIbCAIIN
) COOOIIEHUE TOTOKY CKOPOCTH U TIPEOI0JICHHE COMPOTHUBIICHHS
)  COOOIIEHHE TOTOKY KPOBH CKOPOCTH M MPEOI0JICHHE JABJICHUS B BEHO3HOM CUCTEME
) COOOIIEHUE TOTOKY KPOBH CKOPOCTHU M MPOTATKUBAHUE IPUTPOLIUTOB Yepe3 KAHIUISPBL.

BN

iPeI_HI/ITB THITIOBBIC 3aJa4YM:

1. Ilpu arepockiepo3e Kputuyeckoe uucio PeliHonbjca B HEKOTOPBIX COCYyJaxX CTaHOBUTCS
paBHbIM 1160. OnpenenuTs CKOPOCTH, IPU KOTOPOH BO3MOXEH MEPEX0/]] JJAMUHAPHOTO TEYEHHSI KPOBHU B
TypOyJEHTHOE B COCYy/I€ JUAMETPOM 2,5 MM.

2. OmpenenuTh JIMHEHHYIO CKOPOCTh KpOBOTOKa B aopTe paauycoM 1,5 cM, eciau Ipu
amutenbHocTH cuctonbl 0,25 cuepe3 aopty mpotekaeT 60 mi kpoBH. BO CKOJNBKO pa3 3Ta CKOPOCTH
MeHblIe Kputndeckoi? Yucno PeltHonpaca cuntats paBHeIM 1160.

3. Omnpenenuth, CKOJBKO MPOIEHTOB OT CYTOYHOro pacxona 3Hepruu deioreka (11500 kJ[x)
3aTpayuBaeTcs CepilleM Ha IepeMelleHHue KPOBU INpH yacToTe myiabca 70 ya/MUH, yYUTHIBas, 4YTO
CpelHee JaBJIeHHEe B JICBOM JKemyaouke paBHo 12 klla, a B mpaBoMm B miecTh pa3 MeHbine. KomndecTBo
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KpPOBH, BEIOPACHIBAEMOE KaXK/IbIM JKEITYI0YKOM, CUATATh paBHBIM 60 MII, a CKOPOCTh KPOBOTOKA B 000MX
ciyuasix 0,4m/c.
5) Odopmuth oT4YeTHI 1O JabopaTopHbIM paboram: «Omnpeaenenue  KodhuimeHTa
MOBEPXHOCTHOTO HATSHKEHUS JKUIKOCTHY, «OnpeeseHrne TMHAMIYEeCKON BI3KOCTH KHUIKOCTHY
6) Hamwcats pedepar
1.3. TlepBuuHBIil MEXaHNU3M JICHCTBHS a3POUOHOB.
1.4. Vcropuueckue aceKThl UCIIOIb30BAHMS CBOMCTB KMJIKOCTU B MEIULIMHCKOMN
JIMarHOCTHUKE.

Pexomenayemasi imreparypa:

OcHOBHas HUTEparypa

e MenunuHckas u 6uosornueckas ¢pusuka: yaeonuk/Pemuzon A. H. - 4-e u3zz., ucrnp. u nepepad. - M.:
"T90TAP-Menua", 2016, 2018. - 656 c.: u.

e MenunuHckas u ouonorudeckas gusuka/A.H. Pemusos. - Mocksa: "IT'DOTAP-Meaua", 2013 [DnekTpoHHBIN
pecypc]. Pexxum noctyna: Koncynbrant cryneHnrta

e PyKOBOJACTBO K MPAKTUYECKUM 3aHATHUAM IO (PHU3UKE: yueOHO-MeToauueckoe nocobue/Jlynenko
E.B., Kopotkoa O.JI. - Kupos: ®I'bOY BO Kuposckuit MY Munznpasa Poccuu, 2017

JlonmoaHuTENbHAS JIUTEPATYPA

e B.A. Huxepos. ®u3uka: coBpeMeHHbIN Kypc. - MockBa: M31aTenbcko-Topropasi Koprnopauus
«JamxoB u K°», 2016. [DnexTponnsii pecype]. Pexxum nocrymna: YHuUBEpcUTETCKas OMOIMOTEeKA
OHJIAlH

e MenunuHckas U Ouonorndeckas gusnka: coopuuk 3aaad/A.H. Pemuszos, A.I'. MakcuHa - MockBa:
"I'D0OTAP-Menna", 2014 [DmexTponnsiii pecypc].Pexxnm moctyma: KoHcynbTaHT cTyeHTa

e (CoOopnuk 3a1a4 o Meaununckas u Ouonorunyeckas ¢pusnka: cOOpHUK 3a1a4: yueld. mocodue s
By30B/A. H. Pemu3os, A. I'. MakcuHna. - 4-e u3j., crep. - M.: JIpoda, 2010. - 189 c.: puc.

e (COOpHHMK TECTOBBIX 3aJaHuii 1o aAucHuIuiMHaMm "®dwusuka, Maremaruka', "MemuuuHCKas u
ouonorudeckas ¢usuka'": yueOHo-meroanueckoe mnocobue/B. A. Kynpssues [u nap.]. - KupoBckuii
I'MYV. - Kupos: Kuposckuit IMV, 2018. -94 ¢

Pa3nen 5. OnTuka
Tema 5.1. OnTnka
Tema 5.2. I3yuenue cBOICTB MOJSIPU30BAHHOTO CBETA
Tema 5.3 ®u3uyeckne 0CHOBbI CIIEKTPOMETPHH M KAJTOPUMETPHHU
Hean: CriocoOcTBOBaTh GOPMUPOBAHUIO 3HAHUHN U YMEHUH TI0 YKA3aHHOU T€ME C MOCIIeTYIOIIUM
IIPAKTUYECKUM IPUMEHEHHUEM.
3anaun:
PaccMoTpeTs 1 OCBOMTH OCHOBHBIE TIOHATHS U 3aKOHBI 110 YKa3aHHOU TEMe
CdopmupoBaTh aaropuTMbl IOIX0/1a K pACCMOTPEHHIO H3Y4aeMbIX BOIIPOCOB
3aKpenuTh yCTOMYMBYIO BOCHPOM3BOAUMOCTD IOJOKUTENIBHBIX PE3YIbTAaTOB MPU PACCMOTPEHHUH
MPUKIIAIHBIX BOIIPOCOB U PELICHUH HOBBIX 33]a4
OOy4arommiicss ~ OCHOBHBIE IIOHSTHS, ONpPEAEICHUS, 3aKOHOMEPHOCTH SIBIICHUH, U3y4aeMBbIX B
JI0JIKEH 3HATh JTaHHOU TeMe
ANTOpPUTMBI pELLIEHUS TUIIOBBIX CUTYAallMOHHBIX 3a/1a4.
O0yyaromuiics PemaTe TUIIOBBIE CUTYallHOHHBIE 33JJa4H 10 PACCMOTPEHHBIM aJITOPUTMaM.
HA0JI’KeH yMeTh [Tonb30BaTbcss  MHCTPYKUMSIMHA — JUISL  ONMMCAHMS — HPAKTHYECKOH  paboTel ¢
1a00paTOPHOIN ¥ METUIIMHCKOM armaparypoil.
Ooyuarommiicas  HaBbikamu caMocTosTeNbHON paboThI ¢ yueOHOM M MHCTPYKTUBHOW JIUTEPATYpOil.
AO0JKeH BiaageTh HaBblkaMu M3J10)KEHUS H3y4aeMOro MaTepuaia B MMCbMEHHON U YCTHOH (hopMe.

CamocrosiTesbHAA Ay IUTOPHAs1 pa0oTa CTYICHTOB

L _OTBeTHTHL HA BONPOCKHI 110 TeMe 3AHITHS:
1.  OOwbsacHuTE IPUPOAY CBETA.
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B uem oTinune nonsgpu3oBaHHOrO CBETA OT €CTECTBEHHOTO.
Hanumure n nosgcuure 3axkoH Maimoca.
Hanummure u nosicaure 3akoH bproctepa.
5. Kakoe BeriecTBo SABISIETCS. ONTHUECKU aKTUBHBIM? OT 4ero u Kak 3aBUCHUT yroJl I0OBOPOTa
ONTUYECKU aKTUBHBIM BEILIECTBOM?
6. OOBsicHUTE IPUYMHY MOTIIOLICHHUS CBETA BEIIECTBOM.

7.  HanumwWre W MOsICHUTE 3aKOHBI IMOTJIOLICHUS cBeTa: 3akoH byrepa m byrepa-JlamGepra-
bepa.

H~own

2. IIpakTyeckas NoAroToBKA.
2.1. BrlnmosHeHye MpakTUYECKUX 3aJIlaHnH (pelIeHne 3a/1a4) M0/1 PyKOBOJICTBOM IPETO/1aBaTels:

1. JIBa monsipu3aTropa pacroyioKeHbl TaK, YTO YroJl MEX/y MX INIABHBIMHU IUIOCKOCTSIMHU COCTABIISIET
¢ = 60". Bo CKOJIBKO pa3 YMEHBIINTCSI HMHTEHCUBHOCTh €CTECTBEHHOTO CBETA IPH MPOXOXKICHUN
ero: 1) uepe3 oauH monspuszatop; 2) uepes oda nossipuzaropa? IIpu mpoxokaIeHHH KaxI0ro U3
HOJIIPU3ATOPOB NTOTEPH HA OTPAXKEHUE U MOTJIOLIEHUE COCTABIAIOT 5%.

2. Vron mpenomienus nyda B skuakocts r=35°, Onpenenure nokasaTeb MPeIOMIEHHS KUIKOCTH,
€CITM U3BECTHO, YTO OTPAKECHHBIN JTyd MAaKCUMaJIbHO TOJSPU30BaH.

3. Omnpenenure TOMNMHY KBapIEBOW ILIACTMHKM, Ui KOTOPOM Yroj MOBOPOTA ILIOCKOCTH
TNONAPHM3AIMH CBETa ¢ JTHHOH BomHbl A=500 HM paBen a=48°. ITocTosHHAs BpalieHHs KBapra
JUISL 9TOH JTMHEI BOHBI 0io=30%/MM.

4. B 4%-H0M pacTBOpE BelecTBAa B MIPO3PAYHOM PACTBOPUTENC HHTEHCUBHOCTh CBETA Ha TIyOWHE
/, = 20MM ocnabnsiercst B 1Ba pasa. Bo CkonbKko pa3 ocnabisieTcss MHTEHCHBHOCTH CBETa Ha

rinyoune /, =30MM B 8%-HOM pacTBOpE TOrO e BeliecTBa?

2.2._CamocTosTenbHas rpynnoBas paboTa ¢ KOHTpoJIeM (IIPOBEPKOI) BEHITTOIHEHUS 3a/IaHHUS:

3aoanue 1: uccnedosamo 3a6UCUMOCMb UHMEHCUBHOCIU CBEMA, NPOULEOUE20 Yepe3 CUCTNEMY
RONAPUIAMOP - AHAUZANOP OM B3AUMHO20 PACHOJIONCEHUA NIOCKOCMEL NONAPUZAYUL.

[TpuGops! n MaTepualbl: Ta0OpaToOpHasi yCTaHOBKA, (POTOIIEMEHT, MUJUTHAMITEPMETP.

3aoanue 2: onpedenumsv KoHyeHmpayuo pacmeopa caxapa.

[Ipubopsl u Marepuanbl: JgabopaTopHas YCTAHOBKA, (OTORIEMEHT, MWILIMamnepmerp, 4
OJINHAKOBbIE KIOBETHI C PACTBOPAMHU M3BECTHOM M HEU3BECTHON KOHIIEHTPAIH caxapa.

3aoanue 3: onpedenums pacnpedeneHue MEXAHUUECKUX HANPANXCEHUL 8 00pa3zye noo HA2pY3KOU.

[Ipubops! u MaTepuaibl: 1a00paTopHas yCTaHOBKA, O€Jblil KpaH, MPO3pauHbIi

2.3. VlnnuBuayanbHasi caMOCTOsATeNNbHAs paboTa (0TpaboTka NPaKTHYECKUX HABBIKOB):
1. UYemy paBeH yroim MeXIy IJIaBHBIMU IUIOCKOCTSIMH THOJISIpU3aTOpa M aHAIW3aTopa, €CiH
MHTEHCUBHOCTb €CTECTBEHHOI'O CBETa, MPOILIECAUIEr0 4epe3 3TH NPU3MbI, yMEHbIIMIach B 4 paza?
[Tornomenuem cBera mpeHeOpEYb.
2. Bo ckonpko pa3 ocnaOisieTcss €CTeCTBEHHBIM CBET, MPOXOJsA Yepe3 JBa MOJspu3aropa, INIaBHbIE
TIIIOCKOCTH KOTOPBIX COCTABIAIOT yrod ¢=30°, eciu B KaXIOM U3 MOIAPH3ATOPOB HA OTPAKEHHE H
nornouieHue tepsercs 10% nagaroniero Ha HEro CBETOBOrO NOTOKa?

3.1. BbINOJHUTH padoThl 1a00PaTOPHOro NpakTHKyMa «l/3yueHne CBONCTB MOISPU30BAaHHOTO
CBETa».
MeToauka nposeaeHusi paéoThl _
3ananme 1. [IponabatonaTe M3MEHEHUE CTETICHU MOJIAPU3AIMN OTPAXXKEHHOTO CBETa OT yrJja MaeHHUs.
IIpuGopsl 1 MaTepuabl: UICTOYHUK CBETA, MOBEPXHOCTh OTPAKEHHS, MOJISIPH3ATOP, (POTOIIEMEHT,
MUJUTHAMIIEPMETP.
BeinosHeHnue 3a1aHus:
a) 1oJ1 pyKOBOJICTBOM IPENO/IaBaTessi 03HAKOMHUTHCS € J1a00OpaTOpHOM yCTaHOBKOM;

0) MOIHECTH MOJSAPU3ATOP K IOBEPXHOCTH OTPAKEHUS;

B) Bpaluas Mojsspu3aTop OTHOCHTEIBHO CBOEH OCH, MO MOKa3aHWSIM MWLIMaMIIEpMeTpa,
POHA0IIOIaTh H3MEHEHNE HHTEHCHBHOCTH OTPAXEHHOTO CBETA, MPOIISAIIETO Yepe3 MOIPH3aTop;

I) NpOHAOMIOJAaTh W3MEHEHHE WHTEHCHBHOCTH OTPAXXEHHOTO CBeTa NpU (UKCHUPOBAHHOM
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MOJIOKEHUH TIOJISIPU3aTOpa OTHOCUTEIFHO CBOCH OCH M M3MEHEHHEM YTJIa TaJCHHS Jyda Ha IIOCKOCTh,
a, ClIeI0BATEIbHO, U YTJIa OTPAXKEHUS OT TVIOCKOCTHU JIy4a;
1) B OTYETE JaTh ONMCAaHUE JAHHOTO SKCIIEPUMEHTA, C/IeIaTh BBIBO/L.

3aganue 2. lccrmengoBarh 3aBUCHUMOCTh HMHTEHCHBHOCTH CBETa, MPOILIEIIIETO0 Yepe3 CUCTEMY
IIOJIIPU3ATOP - AaHAIU3ATOP OT B3AUMHOI'O PACIIOJIOKEHNUS IIIIOCKOCTEH MONIpU3alinu.
IIpubopsl M MaTepuabl: JabopaTopHas yCTaHOBKA, (POTOAIEMEHT, MUJITHAMIIEPMETD.
Iopsiaok BbINOIHEHUs1 pa0OThI:
1. O3HAaKOMUTBHCSA C YCTPOHCTBOM JIAOOPATOPHOW YCTAHOBKH, HAWTH B HEW HEOOXOIHUMBIC
3JIEMEHTbI, OIICAHHbBIE paHee.

2. OneHKy MHTEHCHMBHOCTHM HpOIIEALIEro d4epe3 aHanuzarop csera (I) mpousBoauts 1o
BeNn4YrHE (HOTOTOKA M3MepsieMoro Mmuumamnepmerpom (i), T.k. I ~ i. Torma mMakcuManbHOE 3HAUYCHUE
doToToka (ip) OyZET COOTBETCTBOBATh MAKCHMAJILHOM MHTEHCUBHOCTH CBETA IOCIIE aHaimu3aropa — lo.

1. BxmounTh ycTaHOBKy W, Bpamas aHAlIM3aTop BOKPYT OCH, HAHTH €ro IIOJIOKEHHE, TIPH
KOTOPOM HMHTEHCHBHOCTH IPOIIE/IIEro CBETa MOC/Ie aHalu3aTopa MUHUMAabHA, IPU 3TOM BEJIMYMHA
ToKa mpubau3uTensHo paBHa 0. B a3Tom ciyyae yrona Mexay MIOCKOCTSAMH TOJIIPU3AIMHU MOJIIPH3aTOpa
¥ aHajgusatopa paseH 90°, T.e. MONAPU3ATOP M AHANM3ATOP CKPEIIEHBL. DTOT PE3yNbTAT 3aHECTH B
Tabnuy 1.

3. [ToBopaunBas aHATM3AaTOP OT CKPEIIEHHOTO MONOMKEHHUs 10 4acoBoi crpemke o 180° ¢
nrarom 10° orenuTs BemuuHy TOKa. Pe3ynpTaT 3aBUCHMOCTH i OT ¢ 3aHeCTH B Tabuiy 1.

To ke IpojieNaTh, HOBOPAUMBAs AHATH3ATOP IPOTHB YacoBoii cTpenku a0 0° ¢ marom 10°.

5. B Ttabmuiy 1 3aHecTd pe3ynbTaThl pacdera, IMOJTYYEHHBIE C HCIIOIB30BAHUEM 3aKOHA
Mairoca:

I = lo* cos? o,

TZIe (p - YTOJ MEXTy TIOCKOCTBIO MOJIIPU3ALINY MOJIIPU3AaTOpa U aHAIHM3aTOPa,

| - MHTEHCUBHOCTH CBETA, MAJAIOLIET0 HA aHATIU3ATOP.

[Tpu ycnoBuu coBnaeHus! IUIOCKOCTH MOJIIPU3AIIMH TIOJIIpr3aTopa U aHanu3aropa (1.e. ¢ = 0)
MHTCHCHBHOCTb IpoLIeAaniero ceera pasusercs lo. [Tockonbky cuna dororoka i~ I, To:

ip = io * coS? ¢,

rae o - MakCUMaibHas BEJIMYMHA TOKA, KOTOPYIO MPUPABHUBAIOT K MaKCHMAIIbHOH BETHYHHE
TOKa, TTOJTy4YCHHOU B PE3YJIbTATe SKCIIEPUMEHTA.

Ta6amna 1
¢, 0 10 90 170 | 180
i5, MA
Ip, MA
6. Ilo pesynpratam T1abn. 1. moctpouth rpaduk 3aBucumMoctd 1 = 1 (@) A

OKCIICPUMCHTAJIBHBIX U PACUCTHBIX TAHHBIX B OJHOM INIOCKOCTH KOOpAUHAT.

3apnanme 3. NccnenoBaTh paclpelelleHUE MEXaHWYECKMX HANpsDKEHHM B Ipo3padyHOM oOpasle,
HaxoAs1IeMcs 0] Harpy3KOi.
IIpudopsl 1 MaTepuaJbl: 1a00opaTopHasi yCTaHOBKA, OEJIbII SKpaH, MPO3padHbIil oOpasell.
BeinosiHeHue padoThI:
1. JIabopaTopHasi yCTaHOBKa JUIsl JAHHOTO 3aJaHMs onucaHa paHee. Kpome toro, B Hel
IPEIYyCMOTPEH JepKaTelb UId MpO3padHoro obpaslia, pachoiOKEHHBIH MEXAy MOJApU3aTOpOM U
aHanuzatopoM. J{ns HaOmoaeHus n3o0pakeHus oOpasia 3a aHaJIM3aTOPOM YCTAHOBIIEH JKPaH.

2. O3HAaKOMUTKCS C YCTPOHCTBOM JIA0OPATOPHOU YCTAaHOBKH.

3. [Ipo3paunblii 00paser] yCTaHOBUTH B JEpKaTelb, CIIETKa 3a)KaB BUHTOM.

4. Bpamras ananm3aTop BOKPYT CBOCH OCH JIOOMTHCS MAKCUMAJIBHOTO 3aTEMHEHHS JKpaHa,
T.€. CKPEIICHHOTO ITOJIOKEHUS TTOJISIPH3aTOpa U aHAIN3aTopa.

5. BunTOM Neprkarest yBenInIHBaTh HArpy3Ky Ha oOpaserl.

6. Omnucath U OOBSICHUTH B OTUETE HM3MEHEHHME HW300pakeHHsI 00pas3lia Ha JKpaHe Mpu
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YBEJIMYEHUH HAarPy3KU U CHATUH €e.

3ananue 4. Onpeaenuth KOHIIEHTPAIIUIO pacTBOPaA caxapa.

IIpuGopsl U MaTepuaJbl: 1a00paTOpHAsi YCTAaHOBKA, (POTOIIEMEHT, MIILTHAMIIEPMETD, 4 OJMHAKOBBIC

KIOBETHI C PACTBOPOM M3BECTHOW M HEM3BECTHOM KOHIIEHTPAIIMHU caxapa.
BoinosHenue pagoThi:

[TockonbKy HpU TPOXOXKICHUU MOJISIPU30BAHHBIM JIYYOM OJMHAKOBOTO PAcCTOSHUS uepe3
ONTUYECKH aKTUBHOE BEUIECTBO YroJl MOBOPOTA IIOCKOCTH TOJIAPH3AIMU MTPOMOPIHOHANIEH TOJIBKO
KOHILIEHTPALlMM pacTBOpa, TO MOXKHO 3amucaTh: o= K * C, rae o - yroj MoBOPOTa IUIOCKOCTH
MOJISIPU3ALNH, K - KO3 (UIIMEHT IpornopunoHanbHocTH, C - KOHIIGHTpaLus pacTBOpa caxapa.

KoHI1eHTpanuio Hen3BeCTHOTO paCTBOPA MOKHO BBIUYUCIIUTH IO (hopMyIie:
C=alx (3)

Taxum 00pazom, HaXOXKACHNE KOHIICHTPALUU CBOAUTCS K PELICHUIO 2-X 33/1a4:

1. Onpenenenue yria moBopoTa MIOCKOCTH MOJSPH3ALHN.

2. Haxoxnenue ko3 (HUIHEeHTa IPONOpIHIOHAILHOCTH.

3.2. BbINOJHUTH padoThI 1a00PATOPHOTO NMPaKTHKYMa «/3yueHne MeTo/1a KOHIIEHTPAMOHHON
(OTO3EKTPOKOTIOPUMETPUM.
MeToaunka npoBeaeHusi padoThbl _

1.

no

IMoaroroBuTs NpUOOP K padore. [lis 3TOT0:

¢ YCTaHOBUTh NEPEKII0OYATENb MIPUOOPA B MOI0KEHUE «BHYTPEHHHH IajlbBaHOMETPY;

¢ [IPOBEpPUTH HACTPOMKY CTPEIKM MHUKpPOAMIIEpPMETpa Ha HYJIEBOE JEJICHHME IIKaJIbl U IPU
HEOO0XOAUMOCTH CKOPPEKTUPOBATH

Bru1rouuTh npudop B ceTh. BKIIOUNTH 1aMIly U 1aTh IPOIPEThCsl B TEUeHHE 15 MUHYT.

Hactpoiika Ha HyJab. BwiOpats nBetHo# cBeToGuIbTp, TpeOyromuecs sl KOJOPHMETPHUECKUX

U3MEPEHUN M MOJKIIYUTh (UILTP Mepel HpaBbiM TyOyCcOM JIMH3BI. 3aJIOKUTh B IPAaBYHO MIAXTY

KIOBETY, HAIOJHEHHYIO pacTtBoputeneM. [lOIHOCTBIO OTKpBITH 00€ HPHCOBBIE auadparMbl U

IIEPECTaBUTh IIOTEHIIMOMETP Ha Juana3oH «2-3». HyneByro yCTaHOBKY CTpPEIKH BBIIIOJIHATH

YMEHBIICHUEM TPABOH, a IO Mepe HEOOXOIMMOCTH TAaKXKe U JIEBOM HPHCOBOM Auadparm.

HacTtpoiika Ha «100». KpaTkoBpeMeHHO 3aKpbITh 3aTEMHSIOLIYIO 3aCJIOHKY (MaJeHbKHI Oapaliex

Ha IpaBoi cTtopoHe npudopa). [IoBTOpUTH HECKOIBKO pa3 HACTPOUKH Ha «O» 1 «100».

H3mepenue. 3am0XKNUTh B MPaBYIO IIAXTy KIOBETY, HAIOJIHEHHYIO HCCIIELYEMBIM PacTBOPOM.

CoBepIIUTh OTCYET OTKJIOHEHHS CTPEIKU (CM. METO[ M3MePEeHHs] M0 OTKJIOHEHHIO CTPEJIKH).

ITocne kaxa0ro U3MepeHHst MPOMBIBATh KIOBETY PACTBOPUTENEM (AUCTHILIIMPOBAHHOM BO/IOM).

OrnpeneneHre KOHUEHTPALKUH pacTBopa ¢ nomoupo OOK.

Konnenrpanus pactsopa C, %

HewusBecTHBIN

N3BecTHBIE pacTBOPHI
pacTBop

Koadduument nponyckanus t

OKCTUHKIUSA (onTHyeckas
IJI0THOCTD) D

3.3. BpInoJIHUTH paGoThI J1a00PATOPHOTO NMpakTUKyMa «M3yueHne pu3nIecKx OCHOB
CHEKTPOCKOITUN»
MeTtoauka npoBeaeHusi paéoThl _

1.

2.

IIponsBecTu rpaayMpoBKy CHEKTPOCKOIA [0 U3BECTHOMY CIEKTPY PTYTH WM BOAOPOAA, 3alHcaTh
MOKAa3aHUs B IPaJydpOBOYHYIO TAOJIMIly U TOCTPOUTH IpaduK.

Onpenenuts JJIMHY BOJIHBI KENTOM TMHUY B CIEKTPE HATPUSL.

[IpousBectu HaOIIOAEHHUE CIIEKTpA M3TyYEHUS HUTH HakKaja JIAMIIOYKH NpU U3MEHEHMM Hakajla OT
MUHUMAJIBHOTO JI0 MAaKCHUMaJbHOIO 3HaueHHUs (He MpeBbllaTh HampsbkeHue 7B!) 3ameueHHble
3aKOHOMEPHOCTH 3aIMKUCaTh B OTYET.
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[TpousBectn kamuOpoBKy ®OK 10 pacTBOpaM M3BECTHOM KOHIIEHTpAIMK. Pe3ynbTaThl H3MepeHui
3aHECTH B TaOJIMIly U IOCTPOUTH I'PAAYHPOBOYHBIN Ipaduk.

Omnpenenuts mipu nmoMoru OIK SKCTUHKINIO HEU3BECTHOTO pactBopa. [lo rpaduky HaWTH ero
KOoHIIeHTpauuio. Caenarb HE0OX0AUMBIE TIOCTPOCHHUS Ha YEPTEKE.

Buumanue! YnerpaduoneroBoe u3ydeHHE OmacHO il riia3! 3ampemniaeTcsi CHUMAaTh KPBIIIKY

BKItoYeHHOM Y@ nammel. Bpems e€ pabotsl He 601ee 10 MuHYT.

['pangynpoBKa CIEKTPOCKOIIA MO CIIEKTPY PTYTH.

TTokazanus
Jnna
L[BeT muHumn BHUHTOBOTO
BOJIHBI A, HM
Mukpomerpa |

®duonerosas 407,8
Cuuss 434.8
3enéHas 546,1
Kénras 576,9

['pamynpoBKa CIEKTPOCKOIIA IO CIIEKTPY BOAOPOA.

(mo rpaduky) paBHa ANa=

Timna ITokazanus
L{BeT nuuun BHUHTOBOI'O
BOJIHBI A, HM mukpomeTpa |
®uonerosas (Hs) 410,1
dwuonerosas (Hy) 434,0
Tony6as (Hgp) 486,1
Kpacuasi nBoiinas (Ho) 656,3
JKEnToil MMHUU B CIEKTPE HATPHs COOTBETCTBYET IMOKA3aHWE MUKPOMETpa _ , €€ JUIMHA BOJHBI

HM (TaOJIMYHOE 3HAYCHHE JUITMH KOMITOHEHTOB JKENTON JIBOMHOMN

auHuH 588,995 HM u 589,592 um). (Ha rpacduke BBIOIHUTE COOTBETCTBYIONINE TTOCTPOCHUS).

CamocTosiTeTbHASI BHEAYAUTOPHAsi padoTa CTyAEHTOB
1.O3HaKOMHUTBCS C TEOPETHYECKHUM MaTepPHAIOM [0 TEeME 3aHSATUS C HCIOJIb30BaHHEM

KOHCIIEKTOB JICKITUH W/UJIM PEKOMEHIYEMOM yueOHOM TUTepaTyphl.

1.

o UTR WM

o N

10.
11.

2.0TBETUTH Ha BONPOCHI JUIsl CAMOKOHTPOJIS

Jlatb  MOHATHME  BNEKTPOMArHUTHOM  BOJMHBL. Kak  BO3HHMKAlOT M paclpOCTPAHSIOTCA
AJIEKTPOMArHUTHBIE BOJIHBI B IPOCTPAHCTBE?

KaxkoBa npupona cBera? Uem ecTECTBEHHBIN CBET OTIMYAETCS OT NOJISPU30BAHHOTO?

VYkaxkuTe crocoObl MOTyYeHHs TOJIIPU30BAaHHOTO cBeTa. JlaiiTe X onvcaHue.

Kaxkoe ycTpoiicTBO MOKHO Ha3BaTh MOJISIPU3aTOPOM CBeTa?

Urto Takoe och mossipuzaun’?

Kakyio ponp wurparorT mnoaspusaTop M aHaJIM3aTOp B HCCIEJOBAaHUSAX C  IOMOIIBIO
MOJIIPU30BAaHHOTO cBETa?

Cdopmynupyiite 3akoH Masroca.

Kaxkue BeriecTBa Ha3bIBAIOTCS ONTUYECKU AKTUBHBIMU ?

O6ocHyiiTe MpUMEHEHHUE MOJSIPU30BAHHOTO CBETa IS OMpEENICHUs KOHIICHTPAIlMU caxapa B
pacTBope.

JlaiiTe MOHATHE N30TPOIHBIX U AaHU30TPOITHBIX BEILIECTB.

OO0ocHyiiTe TPUMEHEHHE TOJIIPU30BAHHOTO CBETAa JUIA  HCCICJOBAHHS  pacIpeeicHHs
MEXaHHYECKUX HAMPSHKEHUH B 0Opasiie.

iHDOBCDI/ITB CBOM 3HAHUWA C UCITOJb30BaAHUEM TCCTOBOI'O KOHTPOJIA!

1. Akxomopanueil Ha3bIBaIOT MPUCIIOCOOICHHE T1a3 K
1) yeTKOMY BHJCHUIO TPEIMETOB Pa3INYHBIX Pa3MEPOB
2) YeTKOMY BHJICHHUIO PA3JIMYHO YIAAJCHHBIX PEIMETOB
3) BUEHUIO Pa3IMYHO OCBEIICHHBIX IPEAMETOB



4) BOCIPUATHIO PA3JIMYHBIX OTTEHKOB OJIHOTO I[BETa
2. CBeTOBOCIPUHHUMAIOLIHI anmapar ria3a BKI0YaeT B ceOs
1) ckiepy u ceTyaTky
2) pOroBHILY, XPYCTAJHK U CETUYATKY
3) ceruaTky
4) XpycCTaJuK.
3. OnHOIi U3 BAXXHEHWIINX XapaKTEPUCTUK MHUKPOCKOIIA KaK ONITUYECKOT0 MPHOOpa SBISETCS Tpeaes
pa3pelieHus, KOTOPbIA 3aBUCUT
1) ot anuHBI TYOyca MUKPOCKOIIA U (POKYCHOTO PACCTOSHHS OKYJIsipa
2) OT JUIMHBI BOJHBI CBETA M PACCTOSIHUS HAMITYYIIETO 3PCHHS
3) OT WIMHBI BOJIHBI CBETa U YMCIOBOM aIrepTyphl.
4. Kakoe sBJ€HHE OTPaHUYMBAET BO3MOXKHOCTH YMEHBIIATh MpPEEN pa3peuieHus ONTHYECKOTO
MHKpOCKoma?
1) unTepdepeHuuns cBeTa
2) nudpakuus cBeTa
3) mossipu3anus cBeTa
4) abcopOIus CBETa BEIIECTBOM.
5. C nmomouibio NoJIspU3auOHHOTO MUKPOCKOIIA HCCIIEAYIOT
1) u30TpOIHBIE MPO3pavHbIC BEIIECTRA
2) aHMU3OTPOITHBIC IIPO3PAYHBIC BEIICCTBA
3) Guyopectupyromue CoeIHHEHHUS.
6. Ilpu npoxoKIeHNUU CBETa Yepe3 BEeIIeCTBO
1) ero MHTEHCHUBHOCTH BO3PACTAET W3-3a BTOPHUYHOTO U3JTYUCHHUS MOJIEKY.I (ATOMOB)
2) ero MHTEHCHBHOCTH OCTACTCs MOCTOSIHHON
3) ero MHTEHCHMBHOCTh YMEHBINACTCS M3-3a MOMJIONMICHUS M PACCESHHS €ro MOJICKYJaMu
(aTomamm) BelecTBa.
4) BO3HHUKAIOT 3JIEKTPOMArHUTHBIC BOJIHBI IPYTOro TUara3oHa.
7. B oCHOBE CIIEKTpaILHOTO aHATH3a JICKHUT
1) oleHKa HHTEHCUBHOCTH CBETA, MOTJIOMICHHOTO BEIIIECTBOM
2) OlleHKa UHTEHCUBHOCTH CBETA, N3y4aeMOl BEIIECTBOM
3) wuccrenoBaHKe PaANOAKTHBHOTO U3ITYUCHUSI
4) wW3ydYeHHE CIICKTPOB M3IIYYCHHUS U MOTJIONICHHUS CBETA BEILIECTBOM.
8. DHeprus nzmydaemoro ()oToHa paBHa
1) pa3HOCTH PHEPTUU HAYATHLHOTO M KOHEYHOTO CTAIIMOHAPHBIX SHEPTETUUCCKUX COCTOSHUMN
2) Ppa3HOCTH PHEPIHHU MPU TOPMOKESHHUHU aTOMa
3) 9Hepruu CBSA3M IEKTPOHA C SIPOM aToMa
4) SHepruu KOBAJICHTHOM CBSI3M aTOMOB B MOJICKYJIE.
9. UznyyeHwue v MOTJIONICHUE CBETAa ATOMAaMHU M MOJICKYJIaMH TIPOUCXOIUT
1) ecnu OHU HAXOMSATCS B IBHKCHUH
2)  TpH MEepexoje U3 OJJHOTO CTAIIMOHAPHOTO SHEPTETUUECKOTO COCTOSHUS B IPYroe
3) npu 00pa3oBaHUK HOBBIX aTOMOB
4) Tpu ABMKECHUU DIICKTPOHOB MO AIEKTPOHHBIM OPOUTaM.
10. B ocHOBE 3HIOCKOIIUH JIEKUT
1) 3akoH mpenoMIICHUs CBETa HA TPAHUIIE ABYX CPE
2) 3aKOH TOJIHOTO BHYTPEHHETO OTPaKEHHSI OT MPAHMIIBI IBYX JAUIIICKTPUKOB
3) mnpUMeHEeHUe ONTHYECKUX IPUOOPOB - JIMH3
4) TnpUMEHEHHUE 3epKall.
11. OnTHyeckn akTUBHOE BELIECTBO:
1) npeBpaIaeT eCTeCTBEHHBIH CBET B MOJIIPU30BAHHBIN
2) pa3IBaMBaeT JIyd MMOJIIPU30BAHHOTO CBETA HA J[BA JTyda
3) MoBOpaYMBACT IUIOCKOCTb MOJISIPU3AIIMH MOJISIPU3UPOBAHHOTO CBETA
4) mpomyckaeT NOJOBUHY HHTEHCHBHOCTH T JAfOIIETO CBETA.
12. JIBoitHOE MydenpeaoMIIeHUE ITO:
1) cinusHHE ABYX JIydei PU NPOXO0XKICHUN Yepe3 HEKOTOPBIE KPUCTAILIBI



2) pa3aBOCHHE ECTECTBEHHOIO JIy4a CBETa Ha J[Ba €CTECTBCHHBIX JIy4a ITPU MMPOXOXKICHUH Yepe3
BEILIECTBO
3) pa3aBocHUE MOJSIPU30BAHHOTO CBETA IIPH MTPOXOXKICHUH Yepe3 BEIIECTBO
4) pa3/BOCHUE €CTECTBEHHOTO CBETa MPU MPOXOXKICHHU 4Yepe3 HEKOTOPhIC KPUCTAJUIBI HA JIBa
IUIOCKOTIOJIAPU30BAHHBIX JIyYa.
13. ITnockonoNIprU30BaHHBIN CBET 3TO:
1) cBeT, pacHpPOCTPAHSIONIMIACS B OJJHOH TJIOCKOCTH
2) CBET, BEKTOPbI HAIPSHKEHHOCTH 3JICKTPHYECKOTO TIOJIS KOTOPOT'O JIEXKAT B OHOM INIOCKOCTH
3) cBerT, BEKTOPbI HAIIPSHKEHHOCTH 3JICKTPUYECKOTO M MATHUTHOT'O TIOJICH COHAITPABIICHBI
4) cBeT, BEKTOPBI HAIPSHKEHHOCTH JICKTPHYECKOTO T10JIsl HAIIPABJICHBI Xa0OTUYHO.
14. OnTuueckast akTUBHOCTD psiia OMOJIOTHYECKUX KUIAKOCTEH MO3BOJISIET OLEHUTh KOHLIEHTPALUIO
BEIIECTB HA OCHOBAaHHUH
1) 3aBHCHMOCTH HMHTECHCHUBHOCTH IIOJSIPH30BAaHHOTO CBeTa OT KOHLEHTPALMH ONTHYCCKH
aKTHUBHOI'O BEIL[ECTBA
2) 3aBHCHUMOCTH yTIJia BPALICHUS IUIOCKOCTH MOJIIPU3AIIMH CBETa OT KOHIICHTPAIIMU U JUTUHBI ITyTH
€ro B ONTUYECKH aKTHUBHOM BEIIECTBE
3) 3aBUCHMOCTH MHTECHCHBHOCTH TOJIIPU30BAHHOTO CBETAa OT JJIMHBI IYTH €r0 B ONTHYECKH
aKTHBHOM BEILIECTBE.
15. JIng n3yueHust MOJIEKYJISIPHOM CTPYKTYpPBI BELLIECTB UCIONIb3YETCs aHAJIN3 CIIEKTPOB UCITYCKaHHS
Y TIOTJIOIICHHUS aTOMOB U MOJIeKyJ1. CIeKTp — 3T0
1) 3aBUCHMOCTh MHTEHCHBHOCTH MOTJIOIICHHUS U3ITyYCHUsI OT TOJIIUHBI CJI0S BELIECTBA
2) 3aBUCHUMOCTb JIJTMHBI BOJIHBI U3JTy4YEHHSI OT MHTEHCHBHOCTH MOTJIOLICHHOTO CBETa
3) 3aBHCHMOCTbh HHTCHCHBHOCTH MOTJIONICHHS HJIM U3JTyYCHUSI OT AJIMHBI BOJIHBI HIIH YaCTOTHI.
16. OnTudeckas IJIOTHOCTH BEIIECTBA (pacTBopa)
1) wmepa ocnabiieHNs] ”HTCHCHBHOCTH CBETA MPO3PAYHBIMHU BEIIECTBAMHU
2) Mepa ociabfieHHsT HMHTCHCHBHOCTHM CBETa IIPO3PAYHBIMH  BEIICCTBAMU WM OTPAKCHHUS
HENpO3payHbIMH BELIECTBAMU
3) Mepa oTpakeHHsI CBETa HEMPO3pauyHbIMH BEIICCTBAMHU
4) Mmepa paccesHHs CBETa IIPO3PAYyHbIMHU BEILIECTBAMH
17. Ecnin  TnaBHBIE TUIOCKOCTH TMONSIpU3aToOpa MW aHaJIM3aTopa B3aMMHO TEPIEHIUKYISIPHBI, TO
MHTEHCUBHOCTH MPOIIENIIET0 Yepe3 HUX CBeTa
1) ymeHbIIaeTcs B 2 pasa
2) yBenu4HMBaeTCs B 2 pasa
3) He U3MeHseTCs
4) pasna 0.
18. 3akon bprocTepa onpenessier ycioBus
1) mpu KOTOPBIX OTPaKEHHBIA OT TPAaHHIBI JBYX IAMAICKTPHKOB JIyd OYyJET MOJHOCTHIO
MOJISIPU30BaH
2) mpHU KOTOPBIX TPOMICANIAN uepe3 TPaHHIly OBYX JHIICKTPHKOB JIyd OyJeT MOJHOCTHIO
MOJISIPU30BaH
3) oTpakeHUs MAAAIOIIETro JIy4a MOJISIPH30BAHHOTO CBETA OT TPAHMIIBI IBYX JTUIJICKTPUKOB
4) TpenoMIICHUs JTy4a MOJSIPU30BAHHOTO CBETA HA IPAHUIIBI IBYX JAUDJICKTPHKOB
19. Tlokazarenb npeIoMIIEHHUS BEIIECTBA TOKA3bIBAET
1) BO CKOJIBKO pa3 U3MEHSETCS YaCTOTa M CKOPOCTh CBETA, MPOIIE/IIEro U3 Bakyyma (Bo3ayxa) B
BEIIIECTBO
2) BO CKOJIBKO pa3 M3MEHSETCS JUIMHA BOJHBI M CKOPOCTH CBETA, MPOLICIIIET0 M3 BaKyyma
(BO31yXxa) B BEIIECTBO
3) BO CKOJIBKO pa3 M3MEHSETCS YroJl MPeIOMIICHHS CBETa, IIPOLIE/IIET0 U3 BakyyMma (BO3/1yXa) B
BEIIECTBO MO CPABHEHUIO C YIIIOM TTaICHHS
4) BO CKOJIBKO pa3 ONTHYECKas ITIOTHOCTh BELIECTBA OOJIBIIIE ONTUYECKOW IJIOTHOCTH BO3AyXa
20. TTonstpuMeTphl IpeTHA3HAYCHBI JIJIS OTIPEICTICHUS
1) nIMHBI BOIHBI NOJISPU30BAHHOTO CBETA
2) TOKa3aTessl MPEeTOMIICHHS ONTUYECKH aKTUBHBIX BEIECTB
3) TNOJ0KEHUs IUTOCKOCTH MOJISIPU3AIMHY MOJISIPU30BaHHOTO CBETA
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4) KOHIIEHTPALMH ONTHYCCKH aKTUBHBIX BEIIECTB B PACTBOPAX.

4) PeliuTh THIIOBbIC 33/1a4H:

1. Mexay CKpelICHHBIMH MOJSPU3aTOpaMH MOMECTHIIM TUIACTHHKY KBaplia TOJIIHHON 1=3
MM, B pe3yJbTaTe Yero MoJje 3peHus CTaJI0 MAaKCUMAJIbHO CBETIIBIM.

2. Onpenenure TMOCTOSHHYK) BpAlllCGHUsS HCIOJB3yeMOTO B  ONBITE KBapua Jyis
MOHOXPOMAaTHUYECKOT'O CBETA.

3. Omnpenenure yrojl MOBOPOTa IJIOCKOCTH KOJIEOAHHsI CBETOBOTO JIyda Uil MOYHM OOJILHOTO
nuabeToM IpH KOHIeHTpamuu caxapa ¢=0,05 r/cm®. Jlnmna tpyOku 1=20 cMm, ymenpHOE BpallcHHE
caxapa JUIs HCIIOIb3YeMOro cBeTa [0o]=6.67 (rpam-cM?/T).

4, PactBop caxapa, HamuThlii B TpyOkKy mmmHOM [1=20 ¢cM M MOMEMICHHBIA MEKIY
TIOJSAPU3ATOPOM M aHAIIM3aTOPOM, TTOBOPAUMBAET IIIOCKOCTh MoJspu3armu ceeta (A=0.5 Mxm) Ha a=30°.
Haiinute (a rpammax Ha KyOWYEeCKUI CAaHTHUMETP) KOHIEHTPAIMIO caxapa B PacTBOPE, €CIU YACThHOE
BpaIlleHHe caxapa JUIS STOH JUTMHBI BOJHBI [0t0]=6,67 (rpam-cM/T).

5. KakoBa KOHIEHTpalusi pacTBOpa, €CIU OJUHAKOBAas OCBEUICHHOCTh (HOTOMETPHUUYECKUX
nosiel GbuTa MoiaydeHa npu TonuuHe !, = 8MM y srajoHHOro 3%-Horo pactBopa u /, =24mMM -y
HCCIIeTyeMOTro pacTBopa?

6. OnTuueckas mwiotHocTh pactBopa D = 0,08. Haiiaute ero ko3 uipeHT nponyckaHusi.

7. [Ipy npoxXoXkACHMHM MOHOXPOMATHMYECKOIO CBETA Yepe3 CJIOM BEIIeCTBA TOJILHUHON
15cmero MHTEHCHUBHOCTH yObIBaeT B 4 pasa. Ompenenure mokas3aTellb paccesHUs, €ClIu IOKa3aTelb
nornomenus ' = 0,025 emt

4)_OdopmuTth oTUeT 10 Ja00paTOpPHBIM pabotam «M3yueHne CBOMCTB MOJSPU30BAHHOTO CBETAY,
«3yueHne (U3MYECKUX OCHOB  CIEKTpPOCKONUM», «M3ydeHne MeTofa KOHLEHTPAlMOHHOMN
(OTO3EKTPOKOTIOPUMETPUM.

5) Hamwmcath pedepar mo remam:
1.5. buomaroMuHecLeHIIHA.
1.6. IIpumeHeHwme na3epa B MEIUITMHE.
1.7. Wcropudeckue acTieKThl IPUMEHEHUS CBETOBBIX METOJIOB B TMATHOCTHKE M TCPAITHH.

Pexomenayemas Juteparypa:

OcHoBHas tuTepaTypa

e MenunuHckas u Ouonorudeckas gpusuka: yaeoOHuk/Pemuszon A. H. - 4-e uzn., ucnp. u nepepad. - M.:
"TOOTAP-Menua", 2016, 2018. - 656 c.: u.

e MenunuHckas u 6uonorndeckas gusuka/A.H. Pemusos. - Mocksa: "I'D0OTAP-Meana", 2013 [OnexTpoHHBIH
pecypce]. Pexxum noctyna: KoncynbraHnt cryneHnra

e PyKOBOJACTBO K NMPAKTUYECKUM 3aHATUAM MO (PH3UKe: yueOHO-MeToauueckoe nocobue/Jlynenko
E.B., Kopotkosa O.JI. - Kupos: ®I'bOY BO Kuposckuit MY Munznpasa Poccun, 2017

JlonmoTHUTENbHAS JIUTEPATYPA

e B.A. Hukepos. ®u3nka: coBpeMeHHbIH Kypc. - MockBa: M3aarenscko-Toprosast KOpnopanus
«damkoB u K°», 2016. [OnexrponHslii pecypc]. Pexum noctyna: YHuBepcuterckas OubanoTeka

OHJIaH
e MenunuHckas u Ononoruudeckas ¢pusnka: coopauk 3anady/A.H. Pemuzo, A.I'. Makcuna - Mockasa:
"TO0OTAP-Menua", 2014 [DnexTponnsii pecype].Pexxum noctyna: KoHCcynbTaHT cTyAeHTA

e (COopHuk 3a1a4 o MeauuuHckas u Ouonornyeckas ¢pusnka: COOpHUK 3a1a4: yued. mocodue s
By30B/A. H. Pemu3os, A. I'. MakcuHna. - 4-e u3f., crep. - M.: JIpoda, 2010. - 189 c.: puc.

e COOpHHMK TECTOBBIX 3afaHMii Mo auciuiuiiHaM "Odwuszuka, MaremaTtuka', "MeaunuHcKas U
ouonoruueckast ¢pusuka": yueOHo-meroanueckoe nocodbue/B. A. Kynpssues [u np.]. - Kuposckuii
I'MYV. - Kupos: Kuposckuit IMV, 2018. -94 ¢

Pa3znen 5. Onruka
Tema 5.5. UToroBoe 3ansiTue no pusuke
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Heab: CnocoOcTBoBaTh (HOPMHPOBAHUIO 3HAHWMH W YMEHHH 10 YKa3aHHOHW TeMe C
MOCJIEAYIOIUM IIPAKTUUECKUM IPUMEHEHHUEM.
3apaum:
PaccMoTpeTh 1 OCBOMTH OCHOBHBIE MOHATHUS U 3aKOHBI 110 YKa3aHHON TeEMe
CcdopMupoBaTh aIrOpUTMBI 10X0/Ia K PACCMOTPEHHUIO H3Y4aeMbIX BOIIPOCOB
3aKpenuTh yCTONYMBYIO BOCIPOM3BOJUMOCTD IOJOKUTENbHBIX PE3YJIbTATOB IPU PACCMOTPEHUU
IIPUKJIAIHBIX BOIIPOCOB U PEIIEHUH HOBBIX 33124
OOyuarommiics ~ OCHOBHbBIE NOHATUS, OIPENEICHUS, 3aKOHOMEPHOCTH SIBJIEHUM, U3y4aeMbIX B
JOJIKeH 3HaTh JAHHOU TEME
ANropUTMBI PELLIEHUS TUIIOBBIX CUTYallMOHHBIX 3a/1a4.
OOyvarommiics  Pemarb TUIIOBBIE CUTYyallHOHHBIE 33Ja4M 110 PACCMOTPEHHBIM AJITOPUTMaM.
J0JIKeH yMeTh [Tonp30BaTbcss MHCTPYKIMAMH  JUIA  OMHMCAHHUSA TMPAKTHYECKOM paboThl ¢
J1a00paTOPHON U METUITMHCKOMN arapaTypoil.
OOyuaroumiica  HaBbikamu caMOCTOSTENTEHON pabOTHI ¢ y4eOHOM 1 HHCTPYKTUBHOMN JTUTEPATYpPOA.
A0JIKeH BJIaJeTh HaBblkaMu M3JI0)KEHUS H3y4aeMOro MaTepualia B MMCbMEHHON B YyCTHOU (opme.

CamocTosiTeTbHASL AyAMTOPHAS PaoTa CTYAEHTOB

1. Beimonuenue 3aganus [Iposepounoit padboTel Ne 2 110 dhusuke (pelieHrue THIOBBIX 3a/1a4 10
WHIUBUAVAIbHBIM BapuanTaM). [IpumMepHblil BapuaHT paOOThI:

2

X
1. Juddepennuansioe ypaBHEHHE TapMOHHYECKHX KOJeOaHUN HMeEeT BH] 0,25W+O,16x =0 .

3anumuTe penieHne dTUX Kojaebanuit mpu amrumryne A=20cu

2. Pa3peiB Oapa®aHHOW MEpENOHKM HACTyMmaeT MpH YPOBHE HWHTEHCHMBHOCTU 3BykKa Lo=1507b.
OrnpeienniTe UHTEHCUBHOCTD, AMIUIMTYHOE 3HAYCHUE 3BYKOBOTO JABJICHUS W aMIUTUTYy CMEIICHUS
YaCTHUI[ B BOJIHE JUIS 3ByKa 4acToTol ¥ = 1%/ U | [pu KOTOPBIX MOKET HACTYITUTh Pa3pbiB OapabaHHON
MIEPETIOHKH.

3. Kapmannsiit uaranstop B-169 mpu pacnbiieHHH TO3BOJISET TMONYYUTH adp030Jb C YaCTHULAMH
auaMeTpoM 3 MkM. OmpenenuTs paboTy, HeOOXOJUMYIO /sl MpeBpalleHus | I 0JIMBKOBOTIO Macia B
a’po3oib mpu Temneparype 20° C

4. Haitnute 0oOBEMHYIO CKOPOCTH KPOBOTOKa B aopTe, €CIM paauyc mpocBera aoptel 1,75 cm, a
JMHEWHas: CKOPOCTh KpPOBH B Hell coctasister 0,5 m/C

5. PactBOp caxapa, HalUThId B TPYOKY JuinHOHM =20 cM M MOMEIICHHBIH MEXAy HOJISIPU3aTOPOM U
aHATM3aTOPOM, MOBOPAYMBAET TLIOCKOCTh mMonspu3amuu ceta (A=0.5 mxm) na o=30°. Haiizute (a
rpaMMax Ha KyOMYecKWi CaHTHMETp) KOHIIEHTPAIMIO caxapa B PacTBOpE, €CIH YAEIbHOE BpalleHUe
caxapa JUIsl 9TOH JUTHHEI BONHBI [0l0]=6.67 (rpan:-cm2/r).

6. Yepes ImIaCTHHKY U3 MPO3pavyHOro BeEHIECTBA TOJIIUHOW /= 4.2 CM QpOXOJUT TOJOBHHA
MAJAI0IIET0 HA HEE CBETOBOrO MOTOKA. OnpenenuTe HaTypajlbHbIM 1TOKa3aTelb MOTJIOMEHUS JaHHOTO
BellecTBa. PaccesHueM cBeTa B IUIaCTHHKE IpeHeOpeub; cuuTaTh, uTto 10% mnagaromeld sHepruu
OTpa)kaeTcsl Ha IOBEPXHOCTH IUIACTUHKHU.

; HpaKTlfl‘leCKaﬂ noAroroBka. IIpueM oTYETOB 110 BHIIOJHEHHBIM HaGODaTODHLIM Da6OTaM.

CamocrosiTe/ibHAs BHEAYIMTOPHAs pad0oTa CTY1CeHTOB
1.O3HAaKOMUTBCS C TEOPETHUYECKUM MATEPHAIIOM IO TEME 3aHATHS C HUCIOJIb30BAaHHEM
KOHCIEKTOB JIEKIIMH U/WUIN PEKOMEHAyeMOW yueOHO! JIUTepaTyphl.
2.PeminTe TUIIOBBIE 3aa4H.
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2

X 016x-0.

1. Juddepennmnanpbioe ypaBHEeHHE TapMOHMUYECKUX KojiebaHuii mmeeT Bua 0,25

3anummTe peneHne dTUX Koyedanuit mpu amrumaryae A=20cm

2. Pa3ppiB OapabaHHOI IEpEeNOHKH HACTyHaeT NpU YPOBHE HHTEHCHMBHOCTH 3BykKa Lo=150zb.
Omnpenenute HUHTEHCUBHOCTh, AMIUIMTY/IHOE 3HaYE€HUE 3BYKOBOT'O JIaBJIEHUS U aMIUIUTYAY CMELICHUS
YACTHI[ B BOJIHE JUIS 3BYKA 4acTOTO v = 1%/  mipu KOTOPBIX MOKET HACTYIUThH Pa3pbiB GapabaHHOM
HIEPEIOHKH.

3. Kapmannsiii unranstop B-169 npu pacnbuieHHH MO3BOJIIET TMOJNYYUTHh a’p030Jb C YaCTHUIIAMU
nuametrpoM 3 MKM. Onpenenuts padboTy, HEOOXOUMYIO JUIsl MpeBpalleHus | T OJIMBKOBOIO Macia B
a’po3oib npu temneparype 20° C

4, Haiinute 0oOBEMHYIO CKOPOCTh KPOBOTOKAa B aopTe, €CIM paauyc IpocBeTa aopThl 1,75 cM, a
JMHEWHas: CKOPOCTh KPOBH B Heil coctasiser 0,5 m/c

5. PactBop caxapa, HaaUTHI B TPyOKy IuHOU |1=20 ¢cM M MOMEINEHHBIA MEXKIY MOISPU3aTOPOM H
aHANIM3aTOPOM, MOBOPAYMBAET IIOCKOCTh monspuszanuu ceera (A=0.5 mxm) ma a=30°. Haiigure (a
rpaMMax Ha KyOWYEeCKUH CaHTUMETP) KOHIEHTPAIUIO caxapa B pacTBOpE, €CIIM YAENbHOE BpAaIlEHUE
caxapa JUIs 9TOH JUIMHBI BOIHBI [00]=6.67 (rpa-cM?/T).

6. UYepe3 IUIAaCTMHKY W3 MPO3pavyHOro BeEUIECTBAa TOJIIMHOW /= 4.2 CM QpOXOIUT TOJOBUHA
[IaJAal0IIEro Ha HEe CBETOBOro noToka. OnpeaenuTe HaTypalbHbIN [TOKA3aTeNb MOTJIOIEHUS JAHHOTO
BemiecTBa. PaccesHuMeM cBeTa B IUIaCTHHKE IMpeHeOpedb; cumrtath, uto 10% mnanmaromieid sHeprun
OTpa)kaeTcsl Ha MOBEPXHOCTH IIACTUHKHU.

Pexomennyemas iuteparypa:

OcHoBHas JiuTepaTypa

e MenumnuHckas u Ouosorndeckas gusuka: yueoOHuk/Pemmszos A. H. - 4-¢ usn., ucrp. u nepepaod. -
M.: "T'D0TAP-Menna", 2016, 2018. - 656 c.: u.

e PyKOBOJACTBO K MPAaKTHYECKUM 3aHATHUSAM MO (PHU3HUKE: yueOHO-MeToauueckoe nocobue/Jlynenko
E.B., Kopotkoa O.JI. - Kupos: ®I'bOY BO Kuposckuit MY Munznpasa Poccuu, 2017

JlonmoTHUTENbHAS JTUTEPATYPA

e B.A. Huxepos. ®u3nka: COBpeMeHHbIN Kypc. - MockBa: M31aTenscko-Toproast KOprnopanus
«damkoB u K°», 2016. [ OnextponHslii pecypc]. Pexum noctyna: YHuBepcurerckas OubanoTexa
OHJIalTH

e (COopHuK 3a1a4 o MeauuuHckas u Ouonornyeckas ¢pusnka: cOOpHUK 3a1a4: yued. mocodue s
By30B/A. H. Pemu3os, A. I'. MakcuHna. - 4-e uzn., crep. - M.: poda, 2010. - 189 c.: puc.

e COOpHHMK TECTOBBIX 3aJaHuil Mo auciumiauHaMm "®dusuka, maremaruka"', "MeaunuHcKas u
ouonorundeckas ¢usuka": yueoHo-meroauueckoe nocodue/B. A. Kyapssues [u np.]. - Kupockuii
I'MYV. - Kupos: Kuposckuit IMV, 2018. -94 ¢

Pazgen 5.
Tema. 3aueTHoe 3ansiTHE

Heab: CnocobcTBoBaTh (POPMUPOBAHUIO 3HAHMH M yMEHHM 1O YKa3aHHOH Teme ¢
MOCJIEAYIOIUM MPAKTUUECKUM TPUMEHEHHUEM.

3apaun:
PaccmoTpeTh 1 OCBOMTH OCHOBHBIE MOHATHUS U 3aKOHBI 10 YKa3aHHOM TeMme
CcdhopMupoBaTh alropuTMBbI OAX0/Ia K PACCMOTPEHUIO H3Y4aeMBbIX BOIIPOCOB
3aKpenuTh yCTONYMBYIO BOCHPOU3BOJMMOCTD MOJOKUTENbHBIX PE3YIbTAaTOB MPU PACCMOTPEHHUH
IIPUKJIAHBIX BOIPOCOB U PEIIEHUH HOBBIX 3314
OOyyaromuiics ~ OCHOBHBIE NOHATHSI, ONPENEIEHUS, 3aKOHOMEPHOCTH SIBJICHUH, N3y4aeMbIX B
JOJIKeH 3HaTh JAaHHOU TeMe

AJTOpUTMBI peLICHHS TUTIOBBIX CUTYallMOHHBIX 3a/1ay.

OOyyarommiics  Pemarb TUIIOBBIE CUTYallMOHHBIE 33JJa41 110 PACCMOTPEHHBIM AJITOPUTMAaM.
JO0JIKeH yMeTh [lonp30BaTbcs  MHCTPYKIMSIMM  JUISL  ONMCAHUA  MPAKTUYECKOHM  paboThl €
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J1a00paTOPHON U METUIIMHCKOM amnmaparypoi.
OOyuaroumiica  HaBbikamu caMoCTOSTENTbHON paboThI ¢ y4eOHOM M HHCTPYKTUBHOM JIUTEPATYpPOl.
A0JIKeH BJIaleTb HaBblkaMM M3JI0)KEHUS M3Y4aeMOro MaTepuaia B MUCbMEHHOM U YCTHOH (opme.
CamocrosiTe/IbHAA ayIUTOPHAsA padoTa CTY/ICHTOB

1). IIpoBepka MpakTUYECKUX HABBIKOB
[Ipuem OTY4ETOB O  BBHINOJHEHHBIX  Ja0OpPATOpHBIX  padoTax.
JleMOHCTpalys HaBBIKOB MTPOBEICHUS U3MEPEHUN (PU3NYECKUX BETUUHH.

2). TectupoBaHue.
TecTtupoBanue NMPOBOAUTCS B KOMIBIOTEPHOM KJIAacC€ MO MHIAMBHAYyaJlbHbIM BapuaHtam u3 30
BOIIPOCOB, KOTOPBIE OPMHUPYIOTCSI KOMITBIOTEPHOI MPOrpaMMON.
TexcT BompocoB Tecta mpuBeAeH B mocodun COOPHUK TECTOBBIX 3aJaHHUM MO JUCHUILIMHAM
"Ouzuka, Maremarmka', "MemunuHckas U Ouonmornyeckas ¢usznka': yueOHO-METOIUYECKOE
nocobue/B. A. Kynpsisues [u ap.]. - Kuposckuit TMY. - Kupos: Kuposckuit TMY, 2018. - 94 ¢

3). CobecenoBanve
Bompocs! 1y1s1 cobeceoBaHus MpeICTaBICHbBI B TPUIIOKeHNH b Kk paboueit mporpamme

CamocTosiTe/iIbHASI BHEAYIMTOPHAs pad0Ta CTY/IeHTOB
1. [ToAroTOBUTHCA K 3aYETHOMY 3aHSTHIO.

Pexomenayemas imreparypa:

OcHoBHasl JuTepaTypa

e MenunuHckas u Ouonornyeckas ¢pusuka: yaeOHuk/Pemuzon A. H. - 4-e uzz., ucnp. u nepepad. - M.:
"TO0OTAP-Menua", 2016, 2018. - 656 c.: ui.

e MenunuHckas u 6uonorndeckas gusuka/A.H. Pemusos. - Mocksa: "I'D0OTAP-Meana", 2013 [OnexTpoHHBIH
pecypc]. Pexxum noctyna: KoHcynbrant cTyneHra

¢ PyKOBOJACTBO K MPAKTUYECKUM 3aHATHIM 10 pU3MKe: yaeOHO-MeToandeckoe nmocodue/Jlynenko E.B.,
Kopotkosa O.JI. - Kupos: ®I'bOY BO Kuposckuit MY Munsnpasa Poccun, 2017

JlononHuTenbHas uTeparypa

e B.A. Huxepos. ®u3nka: coBpeMeHHbIN Kypc. - MockBa: 131aTenpcko-Toprosasi KOprnopanus

«amkoB u K°», 2016. [DnexTponHslii pecypc]. Pexxum noctymna: YHuBepcuteTckas 6M0a1oTeka OHIalH

e  MenunuHckas u Ouonorndeckas ¢pusuka: coopuuk 3aaau/A.H. Pemu3zor, A.I'. Makcuna - Mocksa: "I'D0OTAP-

Memua", 2014 [OnextpoHHbIN pecypc].Pexxum nocryna: KoHCynpTaHT cTyaeHTa

e (COopHuK 3a1a4 1o MeauuuHckas u Ouonorunyeckas pusnka: COOpHUK 3a1a4: yued. nocodue s
By30B/A. H. Pemu3zos, A. I'. MakcuHna. - 4-¢ u3z., crep. - M.: lpoda, 2010. - 189 c.: puc.

e (COOpHHMK TECTOBBIX 3aJaHMii 1O jgucuuiuiiHaM "®usmka, Maremaruka', "MeauruHCcKas |
O6uosiornyeckas ¢usuka": ydeOHo-meronuueckoe nocobue/B. A. Kyapssues [u ap.]. - Kuposckuii
I'MY. - Kupos: Kuposckuit IMV, 2018. -94 ¢
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®denepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE
00pa3oBaTeNbHOE YUPEKACHUE BBICIIET0 00pa30BaHus
«KupoBCcKuii rOCy1apCTBEHHBIN MEIUIITUHCKUN YHUBEPCUTET
Munucrepcrsa 3apaBooxpanenus Poccuniickoit denepanuu

Kadenpa ¢pusuxku u MeMUMHCKON HHpOpMATHKH
IIpuaoxenne b k padoueii nporpaMme TUCHUILIHHBI

OLEHOYHBIE CPEJICTBA
JJ151 IPOBeIeHNsI TEKYIIEr0 KOHTPOJISA U MPOMEeKYTOYHOM aTTecTaluu 00y4aommxcst
JUCHUILINHE
«Pu3nka, MaTEMaTHKA»

Cneuuanbaocts 31.05.02 Ienuarpust
Hanpasnennocts (mpoduis) OITOI —Ilenuarpus
(ounast popma 0OyueHus)

1. Hokazamenu u Kpumepuu ouenueanun Komnemenuuﬁ Ha pa3jludrblX omanax ux d)opmupoaanuﬂ,
onucanue wKal OUCHU6ARUA

ITo- OueHouynoe
KpI/ITepI/II/I N HIKaJIbl OOCHUBAHUSA
Kaszare- CpCaACTBO
JIK o1Ic- TS TeKy- iy es
HHUBa- ero TIPOMEXKY-
HEC 3a4TCHO 3a4TCHO 3a4YTCHO 3a4TCHO hii( TOUHOR AT-
HUA KOHTPOIL TECTallu

OIIK-5. Crioco6eH onieHrnBaTh MophodyHKIIMOHATbHBIE, (PU3NOTOTUIECKHE COCTOSIHUS U MaTOJIOTU-
YeCKHE IPOIIECCHl B OPTaHU3ME YeIOBEKa JIJIsl pelieHus MpodecCHOHAIBHBIX 3a/1a4

TOJBI UCCIEAOBAHUN IIPH

eIIeHIH MPO(HeCCHOHABPHBIX 3a/1a4.

N1 OIIK 5.1 [Ipumensier ocHOBHBIE (U3UKO-MaTeMaTUYECKHEe, €CTECTBEHHOHAYUHBIE TOHATHS U Me-

OKPYKArOIIIEeTO
Mupa. Bozmox-
HOCTB ITOCTPOE-
HHS MaTeMaTH-
YeCKOM MOJICIIN

COB
OKPY’KaIOIIEro
mupa. Bo3mox-
HOCTB IIOCTpOE-
HHUS MaTeMaTu-

mupa. Bo3mox-
HOCTB ITOCTPOE-
HUA MaTCMaTHu-
YEeCKOM MOJICIN
JUTSL OITUCaHUS

Mupa. Bo3mox-
HOCTB ITOCTPOE-
HUA MaTeMaTu-
YeCKOM MOJICIN
IS OITMCAHUS

JUTSL OTICaHUS YEeCKOW MOJIENN | MPOLIECCOB HPOIIECCOB
HPOLIECCOB JUTSL OTIUCAHUS OKPY’KaIOIIEro OKpY’KaIOLIEero
OKPY’KatoLIero HPOLIECCOB mupa. OCHOB- mupa. OcHOB-
mupa. OCHOB- OKpY’KaroIIero HbIe (PU3UYECKUE | HbIC PU3UICCKUEC

HbIE (PU3UYECKHE
3aKOHOMEPHO-

mupa. OCHOB-
HbIe (PU3NIeCcKre

3aKOHOMEPHO-
CTH, OTHCHI-

3aKOHOMEPHO-
CTH, OITUCHI-

3Hath He 3naer ynu- He B nonHoMm 3HaeT yHUBEp- 3HaeT yHUBep- Bompocer | IIposepka
BEPCAIbHOCTh o0beMe 3HaeT CaJIBHOCTH Xa- CaNBHOCTH Xa- s cofe- | TIpaKTHde-
Xapakrepa YHUBEpCalb- pakTepa 3aKOHOB | pakKTepa 3aKOHOB | CeloBa- CKUX Ha-
3aKOHOB JIOTHKH | HOCTb XapakTepa | JOTMKHM MaTeMa- | JIOTUKM Marema- | HHA 10 ,'}HKOB
MareMaruye- 3aKOHOB JIOTUKH | THYECKHX pac- THYECKHX pac- T;’MaM B;;;zlpo
CKHMX paccyxie- | MaTemaruue- CYIKIEHWH, HX CYKIEHHH, MX B:I:’:IZP | Cobeceno-
HUH, UX IIpUME- | CKUX PAcCyXjie- | IPUMEHUMOCTE | IPUMEHUMOCTE | ppo BaHueE
HUMOCTb BO BCEX | HMH, X IpUMe- | BO Bcex ouia- BO BCeX 00Ja- pouras
o0nactsx ye- HUMOCTb BO CTAX YeNoBeye- | CTAX YENOBEYS- | nagory
JIOBEYECKOM Jies- | Bcex 00macTax CKOM JICSTENbHO- | CKOH JASATENBHO- | Pedepar
TenbHOCTH. Be- | uenoBeueckoi ctu. Bepost- ctu. Bepos-
POSITHOCTHBII JIEATEIbHOCTH. HOCTHBIM Xapak- | HOCTHBINM Xapak-
XapakTep pas- BeposiTHOCTHBIN | Tep pa3iMuHBIX | Tep pasIuyHbIX
JIMYHBIX MPOLIEC- | XapaKTep pas- MIPOLIECCOB MPOLIECCOB
COB JUYHBIX TIPOIEC- | OKPYKAFOIIETO OKpY’KaIOIIEero
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CTH, OTIUCHI-
BaFOIIIHE TIPOTE-
KaHHe Mporiec-
COB B OHOJIOTH-
YECKHX 00BEK-
TaX U TKaHIX.
IlepBuanoe ¢u-
3UYECKOE JICH-
CTBHE OCHOBHBIX
(hmsnvecknx
(hakTOpOB Ha
OHOITIOTHYCCKHE
00BEKTHI, B TOM
qucie mpu pu-

3aKOHOMEPHO-
CTH, OIIKCHI-
BaFOIIHE TIPOTE-
KaHHe Mporrec-
COB B OMOJIOTH-
YeCKHX 00bEK-
TaxX ¥ TKaHsIX.
[lepBuumoe ¢u-
3UYeCcKoe k-
CTBHE OCHOBHBIX
(hr3HIeCKUX
(hakTOpOB Ha
OHOJIOTHYECKHUE
00BEKTHI, B TOM

BaIOIIIHE TIPOTE-
KaHHe Mporiec-
COB B OHOJIOTH-
YEeCKUX 00BEK-
Tax U TKaHIX.
[TepBuumoe ¢u-
3UYECKOE JIeH-
CTBHE OCHOBHBIX
(bH3IIECKIX
(akTOpoB Ha
OHOIIOTHYECKHE
00BEKTHI, B TOM
qucie npu Gu-
3WOTEpaIiy, J10-

BaIOIIIKE MTPOTE-
KaHHe TpoILec-
COB B OHOJIOrH-
YeCKUX 00beK-
Tax U TKaHSX.
ITepBuanoe ¢u-
3UYECKOe JCH-
CTBHE OCHOBHBIX
(hm3ugecKux
(akTopoB Ha
OHOJIOTHYCCKHE
00BEKTHI, B TOM
qucie nmpu pu-
3HOTEPAIIIH

3HOTEpaIuy. qucie npu ¢u- MyCKaeT Hecy-

3UOTEpaNuy, JO- | IIECTBEHHBIE

MTyCKaeT CyIIIe- OIUOKH

CTBEHHBIE

OIIMOKU

VYMeTh He ymeer He B moinHOM VYwMmeer pemwath YwMeer pemwath Tumoebie | IIposepka

pelarp THIOo- o0BbeMe ymeeT TUTIOBBIC 33]]a4M | TUIIOBBIC 33a4M | 3aKadu IpaKTHYe-
BBIC 33/1a4U C pelarb TUIO- C UCHOJIb30BA- C UCIOJIb30Ba- Oruetsl CKHX Ha-
HCTIONB30Ba- BBIE 33/1a4H1 C HHMEM OCHOBHBIX | HHEM OCHOBHBIX | /1abopa- ?FHKOB
HHEM OCHOBHBIX | HCIIOJIB30Ba- CBOICTB CBOWCTB TOPHBIX B;:;zlpo-
CBOWCTB HUEM OCHOBHBIX | (DYHKIHH U (dbyHKIUH 1 %a&)T ) Cobecerno-
(hyHKIWH 1 CBOWICTB OCHOB T de- ocHOB nudde- poBe BaHHeE
OCHOB T de- byHKITH 1 PEHIMAIEHOTO U | PEHIIMAIHHOTO U p ggg::
pPEeHIIMALHOTO U | OCHOB Aude- WHTETPATGHOTO | MHTETPaJbHOTO ge(bepaT
MHTETPATbHOTO | PEHUUAIBHOIO U | MCUHCIICHHUS. HCUYHUCIICHUSL.
WCUHCIICHMUSL. uHTerpanpHoro | Pemats Tumo- Pemrats THmo-
Pemrats Tumno- WCUHUCIICHHS, HA | BBIC 3aJ1a4U Ha BbIC 33/1a4H HA
BEIE 3a]]a91 Ha OCHOBHBIE (PH3U- | OCHOBHBIE (PU3U- | OCHOBHBIE (DH3H-
OCHOBHbIE (DM3H- | YECKHE 3aKOHbI | YECKUE 3aKOHBI | YECKHE 3aKOHBI
YeCKHe 3aKOHBI | U CUTYallHOH- Y CUTYallMOH- U CUTYallMOH-
Y CUTYallOH- HBIC 3a]a4H, HBIC 3a]a4H, HBIE 3a/1a4H,
HBIE 3371a4H, CBsi3aHHBIE C (DU- | CBsI3aHHBIC C GU- | CBSI3aHHBIC C PH-
CBsI3aHHBIE C HU- | 3UUECKUMHU 3UYECKUMU 3UYEeCKUMH
3UYECKIMHU npoleccamMu B MpoIECCaMH B IpOIIeCCaMH B
MpoIeccaMu B OMOJIOTHYECKUX | OMOJIOTMYECKHX | OMOJIOTHYECKUX
OMONOTMYECKUX | OOBEKTaX M TKa- | OOBEKTaxX M TKa- | OOBEKTax U TKa-
00BeKTaxX M TKa- | HIX U paboTOH HSX U paboToit HSX U pa0boTOM
HSX U paboTOit MEIUITMHCKOMN MEIUITMHCKOM MEIUITMHCKON
METUIMHCKOM anmnapaTypsl, JIo- | anmnaparypsl, 10- | armaparypebl.
annaparypsl. MyCKaeT Cylle- MyCKaeT Hecy-

CTBEHHEIC [IECTBEHHBIC

OIMOKU OIIUOKH

Bnager» | He Bianmeer He B nonHom Bnageer Bnageer Tectupo- | TlpoBepka

Maremaruye- o0beMe BIajieeT | MareMaTHye- MaremMaruye- BaHMe TpaKTHYE-
CKOH ¥ ¢u3nue- | MaremMarude- CKOU 1 pusuue- | cKoil u pusnue- | Tumosble | CKHX Ha-
CKOW TEPMHUHO- | CKOM U (pu3uue- | CKOW TEPMHMHO- | CKOM TepMuHO- | 331a4H BBIKOB
JIOTHEH. CKOH TepMHUHO- Jlorueii, Matema- | Joruei, matema- | OTIETHI Tecripo-
Maremaruue- JIoTHel, MaTeMa- | THYECKHUM alllia- | THYECKHUM aIla- nabopa- Bci%iieﬂo_
CKUM M U3MYe- | THYECKHM alllia- | paToM AJis oOpa- | parom ais oOpa- TogHHX BaHue
CKHM aImapaTroM | paTom Juisi obpa- | O0TKH, aHanmm3a | OOTKH, aHAIH3A pnz; ;:e_
U1t 00paboTky, | OOTKHM, aHanM3a | W MHTEpIIpeTa- Y MHTEpIIpeTa- pouHas
aHanm3a u uH- W MHTEpIIpeTa- [IUH TIOJTyYCH- [IUH TIOTyYeH- paboTa
TepHpeTanyuu UM TTOJTyYEH- HBIX 9KC- HBIX JKC- Pedepar
MOJTYYESHHBIX HBIX JKC- MepUMEHTAb- MePUMEHTAITh-
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JKCIIEPUMEH-
TaJbHBIX JaH-
HbIX. HaBbikaMu
paboTEHI CO cTIpa-
BOYHOM U
UHCTPYKTUBHOMU
JIUTEPaTypou.

MEPUMEHTAJIb-
HBIX JAHHBIX.
Hagwikamu pa-
0OTHI CO cIpa-
BOYHOM U
MHCTPYKTUBHOMU
JIUTEpPaTypoH,
JIOITyCKAEeT Cy-
IIECTBEHHBIC
OImMOKH

HBIX JIaHHBIX.
Hagrsikamu pa-
00THI CO crpa-
BOYHOH 1
MHCTPYKTUBHOM
JIUTEPATYpPOH,
JIOITyCKaeT HeCy-
IIECTBEHHBIE
OIIMOKHU

HBIX JaHHBIX.
Hassikamu pa-
0OTEHI CoO cITpa-
BOYHOH H
HWHCTPYKTUBHOU
JIUTEpaTypoun

HBIX I/ICCJ'Ie,Z[OBaHI/Iﬁ IIpH

NJT OIIK 5.2 MaTepnpeTupyeT pe3ynbTaThl PU3HUECKUX, MATEMAaTUYECKUX U UHBIX €CTECTBEHHOHAYY-
eIEHUH MTPO(heCCHOHANIBHBIX 3a]1au.

3Hath He 3naer He B momaoM 3HaeT BO3MOXK- 3HaeT BO3MOXK- Bompocsr | IIposepka
BO3MO)KHOCTEH o0beMe 3HaeT HOCTH IIOCTPOE- | HOCTH IOCTpOe- | amsicobe- | MpaKThye-
MOCTPOEHHUS BO3MOXXHOCTHU HUA MaTeMaTH- HUS MaTEMAaTu- cenosa- CKHX Ha~
MareMaTude- IOCTPOEHHUs 4ecKoM MOJieNd | 4eckoif Mofenu | HHA 1O BTS:TO; o
CKOM MOZENH MareMarnye- IUIA OIIMCAHUS IS OTIMCAHMS ;eMaM BaHHep
JUTSL ONICaHUS CKOM Mozienn HPOILIECCOB HPOLIECCOB B;ﬁ;gp ° Cobecero-
HPOIIECCOB JUISL OTTICAHUS OKPY’KaroIIero OKPY’KaIoIIero TTpose- BaHHe
OKPY’KalOIIero MPOLIECCOB MUpa, HO MHpa. poumHas
MHpa. OKPY’KaroIIero 3aTpynHseTCs B pabora

MUpa. BEIOOpE Pedpepar
ONITHMAIIEHOTO
BUIa MOJICITH.

YMmeTsb He ymeer oue- He B momaom YMeerT orte- YwMmeer pewiat Tectupo- | Iposepka
HHBATbh BEIMYU- | 00OBEME yMmeeT HHUBAaTh BEIMYN- | OLICHUBATDH BE- BaHHE TIpaKTHYe-
Hy QU3MYECKHX | OLEHUBATH BE- Hy GU3MUECKUX | JTHUMHY ¢u3pde- | Tumopse | CKMX Ha-
daxTopos, mnuuHy GusHde- | (GpakTopos, CKHX (paKkTOpOB, | 33/1a9H BPIKOB
BO3/IEHCTBY- CKHUX (DaKTOpOB, | BO3IEHCTBY- BO3JIEHCTBY- OTgeTH E:;Egpo_
IOIIMX HA Opra- | BO3JEHCTBY- IOIIMX Ha Opra- | IOMIMX Ha opra- :gpgi’i( Cobecero-
HI3M IOLIMX HAa Opra- | HU3M, HO JIOMYC- | HU3M pabor BaHIe

HH3M, JIOITyC- KaeT HecyIle- Tpose-
KaeT cy1ie- CTBEHHEBIC pouHas
CTBEHHEIC OIIMOKH pabora
OIIUOKH Pedepar

Bnazgers He Bnageer He B monmnom Bmaneer Brnaneer Tectupo- | Ilposepka
CIIOCOOHOCTEIO 00BbEME BIIAZIEET | CIIOCOOHOCTHIO CIIOCOOHOCTBIO BaHUE MPaKTHYe-
aHaJIM3UPOBATh | CIIOCOOHOCTHIO AQHAIM3UPOBATh | QHAIM3UPOBATh | THmoBble | CKMX Ha-
U CPaBHHMBATh aHaAIM3UpOBaTL | M CPaBHUBATH U CPaBHHUBATH sanaqn ?:é(:: o
HOJTy4YeHHYIO Ha- | U CPaBHUBATh HIOJTy4EHHYIO Ha- | MOJy4YEeHHYIO Ha- OTgeTH A ep
YIHO-METHIIH- TIOJTy4YEHHYIO Ha- | yYHO-MEIMIIH- YIHO-METHIIH- ggpgg; Cobecero-
HCKYIO YYHO-MEUIH- HCKYIO HCKYIO ot BaHMe
UH(POPMAIIHIO, HCKYIO MH(POPMALIHIO, UH(pOpPMAITHIO, %p oBe-

JienaTh BBIBOABI | nH(opMarmio, Je/aTh BEIBOIB, | JINATh BBIBOMBI | 1oupag
JIeNaTh BBIBOJBI | JOIYCKaeT Hecy- paGora
LLIECTBEHHBIE Pedepar
OIINOKHU

2. Tunosblie KOHTPOJIbHBIC 3aIaHUA U UHBIC MaTCPHUAJIbI

2.1. IlpuMepHBIHi KOMIIEKT THNOBBIX 3aJaHU /151 OLEHKH C(pOPMHUPOBAHHOCTH KOMIETEHI[HUI,
KPHUTEPHUH OLEHKH

Koo
Komne-
menuyuu

Komnnexm 3a0anuii 014 oyenku chopmuposannocmu KOmnemeHyuii

IMpumepHbIe Bonpockl K 3a4eTy (MOJIHBIH NepevyeHb BOIMPOCOB — CM. 11. 2.2)
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OKII-5

1. Tlonsatue ¢yHKUIME omHON TepeMeHHON. OO6macTh ompenencHus, 00JacTh 3HAYCHHUS,
rpaduk QyHKIHU.

2. Ilpumenenue auddepeHnnanbHbIX YpaBHEHUN MTEPBOTO MOPSIAKAa B OMOJIOTHH U MEIUIIN -
HE.

3. YpaBHenue miockoil Bonusl. Pacripoctpanenue BoiH. Judpakuus, uatepdepeHIius BoH,
3aryxatouue BoHbl. CTOsSYue BOJIHBI.

4. Dddext [omnepa u ero mpuMEeHEHNE B MEIUIIMHE.

5. MenunuHckas Bucko3umerpusi. [I[puHIUI paboThl MEAUIIMHCKOTO BUCKO3UMETPA.

6. IlynbcoBas BonmHa. OrnpeneneHre, 0COOCHHOCTH PACIPOCTPAHEHUS MO PA3JIMYHBIM OTAe-
JaM CepIeYHO-COCYAMCTON CHUCTEMBI, [UIMHA BOJIHBI, CKOPOCTh PACIPOCTPAHCHHS, MeXa-
HU3MBI PacIpOCTPAHEHUSI.

IIpumepHbIe BONPOCHI K c00eCeI0BAHUIO TEKYIIEr0 KOHTPOJIS (MOJHBIN NepeYyeHb
BOIIPOCOB — CM. II. 2.2))

1. [lepeuncnure ncuxoPpu3andeckne XapakKTePUCTUKH 3BYKa (XapaKTEPUCTUKH CITyXOBbIX
OIIYIIIEHUI ) U UX CBSI3b C PU3NICCKIMH XaPAKTCPUCTUKAMHU.

2. OmnpeneneHue KpUBBIX PaBHON IPOMKOCTH.

3. TToyemy cKOpOCTh KPOBH B KAaWJLISIPaX HAMHOT'O MEHBIIIE CKOPOCTH TOKAa KPOBH B apTEPH-
sx?

4. B KakuX ciaydasx MOTOK KPOBH B apTEPHSIX CTAHOBUTCS TYPOYJICHTHBIM?

5. OOBsicHUTE MeXaHU3M 00pa30BaHUs MMYJIbCOBOI BONHEI. [loueMy B BeHaxX mysbCOBasi BOJI-
Ha otcyTcTByeT? Kakue akTopsl U pu3mueckne BEITMIMHBI BIUSIOT Ha CKOPOCTh MYJIHCOBOU
BOJIHBI?

6. Kak B maGopatopHoii paboTe OIIEHUBAETCS TTOBOPOT IUIOCKOCTH TMOJIIPU3AIUN ONTHICCKH
AKTUBHBIM BEILIECTBOM?

7. OnumuTe METoJA TOJIIPU3AIMOHHOW MUKPOCKOIUHU, MPUMEHSIEMOW MJisi HCCIIEOBAHUS
OMOJIOTMYECKHUX TKaHEH.

Tecmoeguvle 3a0anus (paznoyposHeaswvie) 01l MEKyusezo0 KOHMPOAsA U RPOMEHCYMOYHOU am-
mecmayuu

1 yposens:

1. ®yukuueit v = flx | HaseBaercs

1) MHOKECTBO 3HAYEHHUIT IEPEMEHHOM BEMMYUHBI Y, BBIYMCICHHBIX IIPH MTOACTAaHOBKE
3HAYEHUI IEPEMEHHOI BEJIMUMHBI X B CCOOTBETCTBYIONIYIO (GOPMYITY

2) COOTBETCTBHE, [0 KOTOPOMY JJIsl JIFOOOT0 ONpPEIETeHHOT0 3HAYE€HHs TIEPEMEHHOM Be-
JIMYMHBI X MOKHO BBIYMCIHTE €IMHCTBEHHOE 3HAYEHHE TIEPEMEHHON BETMYHUHEL Y™

3) COOTBETCTBHE, [0 KOTOPOMY JJIsl JIFOOOT0 ONpeIEIeHHOT0 3HAYE€H s TIEPEMEHHOM Be-

JIMYUHBI Y MOKHO BBIYMCJIIUTh CAMHCTBCHHOC 3HAUCHHUC HCpGMCHHOfI BCJIMYHHBI X
3

2
2. TlpowmsBonnas pyHKIHH ¥ = % paBHa:

1) Y =2x2*

2) Y =32

3.  OyHKIUS HUMEET SKCTPEMYM B TOYKE X = @, €CITH:

1) 3HavyeHne (PyHKIUH B 3TOI TOUKE PaBHO HYJIIO.

2) Bropas npousBoHas pyHKIMH B 3TOI TOUKE paBHA HYJIIO U [IPH NEPEXOE Yepe3 3Ty
TOYKY OHA MEHSIET CBOM 3HAK C «» Ha «-» WIIU C «-» Ha «*+».

3) IlepBas mpon3BOAHAS B 3TOM TOUKE paBHA HYJIIO U IIPH IIEPEXOJIE Yepe3 HEE MEHSET

CBOM 3HAK C «» Ha «-» WU C «-» Ha «+». *

4. AxycTHka u3ydaer

1) ynpyrue xoneGaHUs U BOJIHBI*

1) osneKTpOMarHUTHBIE BOJHBI

2) TOJBKO PacIHpOCTPAaHEHHUE 3BYKa B BO3/IyXE
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http://kzref.org/konkurs-uchitele--uchitelyu-2008-2009.html
http://kzref.org/lekciya-28-mehanicheskie-volni-plan.html

3) BOJIHBI Ha TOBEPXHOCTH YKHJIKOCTH

5. Dddexr [dommepa UCTIONB3YETCS AJIsI OMPEICICHUS CKOPOCTH KPOBOTOKA, CKOPOCTH
JIBYDKEHUS CEPICUHBIX KIIaraHoB. ITOT A3PQEKT 3aKiItoyaeTcs

1) TOJBKO B U3MCHEHHMH YacTOThI CHTHAJIA M3JIy4aTess, MPU €ro JABMKCHUH K OOBEKTY
HabOmoieHus (HabIroaaTento)™

2) BWU3MECHEHHU CKOPOCTH IBMKCHHS HCTOYHUKA IIPH €r0 COMMKEHUU ¢ HAOJIr01aTelieM

3) B M3MCHEHUHU YAaCTOTHI U JUIMHBI BOJH, PETUCTPUPYEMBIX MPUEMHHUKOM, BBI3BAHHOM
JBUKEHUEM WX UCTOYHHMKA W/UIIK ABM)KEHHEM PUEMHUKA

4) TONBKO B M3MEHEHWH JUIMHBI BOJIHBI, BOCIIPUHMMAECMOW HaOIoaaTeneM (perucrparo-
pOM), IpU COMMKEHUU WM YAaJICHUN UCTOYHUKA U HAOI01aTels

5) B M3MEHECHUU CKOPOCTH JBIKCHHUS HAOIOAATENIS, HE3aBUCUMO OT YaCTOThI U3JTyUCHHS
UCTOYHUKA

6. Bemuuuna, kotopas B cucteme CU uzmepsiercs B repuax (I'1y), Ha3piBaeTCs

1) nepuoaom KojebaHui

2) Kpyrooii 4acTOTO¥ KoJeOaHuit

3) uyacroroii konebaHuit*

4) aMIUIUTYI0M KOJIeOaHui

2 yposeHs:

1. VYcraHoBuTe COOTBETCTBUS

3BYKOBOM METOJI ... OCHOBAaH Ha ...:

AyCKynbTalus = BbICTYIIMBAHUN 3BYKOB, BOSHUKAIOIUX BHYTPU OpraHU3Ma

[lepkyccus = aHanu3e 3ByKOB, BOSHUKAIOIIUX MPU MPOCTYKUBAHUH TEJIa YEJIIOBEKa
AynuomeTpus = MOCTPOEHUsI KPUBOM COOTBETCTBUSI MHTEHCUBHOCTH 3BYKa YacTOTE Ha MOPO-
r'e CJBIITUMOCTH

®oHokapauorpadus = 3aMucy 3ByKOB, BOSHUKAIOIINX MpU paboTe cepana

2. YCTaHOBHUTE COOTBETCTBHS:

®opmyna CTokca = XapakTepu3yeT CHIy CONPOTUBIEHUS >KUIKOCTU IPU MAJCHUU B HEH
chepuyeckoro Tena

Yucno PeliHonbaca = SBASETCA KPUTEPUEM JTaMUHAPHOCTU TEUEHUS KUIKOCTH

®opmymna [lyaszeiins = onpenensieT 00beMHYIO CKOPOCTh TEUSHUSI PEaTbHON KUIKOCTH

3 yposenn:

1. 3agauva. HaGmronas moJi MUKPOCKOIOM JBM)KEHHE 3PUTPOLUTOB B KaMMIUIAPE, MOXKHO
U3MEpPUTh CKOpoCcTh TeueHus kpoBu 0,5 mm/c. CpenHsisi CKOpPOCTh TOKa KpPOBHU B aopTe
cocraiset 40 cm/c

Bompoc 1. Ha ocHOBaHuM 3THX JaHHBIX ONPEEINUTE, BO CKOJIBKO Pa3 CyMMa IONEPEUHbIX ce-
YeHUH BceX (QYHKIMOHUPYIOIUX KAMUIIAPOB OOJIbIIE CEUEHUS A0PTHI.

*800
400
1000
80

Bomnpoc 2. Ecnu cpegauii quaMeTp Kanwuisipa paBeH 5 MKM, TO yeMy paBHa 00beMHasi CKO-
pPOCTh KPOBOTOKA B Kanuuisipe?
*9,8-107(-15) m%/c

9,8-M°/c
9,8:107(-15) n/c
9,8 n/c
IIpumepHbIe THIIOBBIE 3a1a4H
Coody
FYa=7T
1. Haittu mpousBoaHbIE dx 3aJJaHHBIX (QYHKITUI:
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https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%BB%D0%B8%D0%BD%D0%B0_%D0%B2%D0%BE%D0%BB%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D0%BD%D0%B0

= - 2}y=lsin2x+1ncusx

1) Y 24 2 J3 y=arcsin(x x0 +1) 4) x=¢igt, y=e'sint.

2 B 5
J| 4V - S ==+ 7sin x4+ ——— -3 |ax
2.HaiiTi HeonpeaeeHHbIE HHTErpaIbl: 1) S S x

dx
. 9) _l-\.'Sx—Er:ix; 3) 'llx—nf;;4) _l-lnx.:fx.

3. N3ydenue nBuxeHus OapaOaHHON MEPENOHKM IOKAa3ajo, YTO CKOPOCTh KOJeOaHHs ee
Y4aCTKOB OKa3bIBAETCSI BETMUYMHON OJJHOTO MOPSAIKA CO CKOPOCTBIO CMEIICHUS MOJIEKYII BO3-
IyXa TpU PaclpoCTpaHEHHE IUIOCKOW BOJHBI. MCXOIs M3 3TOro, BBIYHCIUTE MPHOIMKEHO
aMIUTMTYAy KoJieOaHWsS Y4YacTKOB Oapa0aHHOW MEpEemoHKH Ul JBYX CIyd4aeB: a) HOpOT
CIBIIIUMOCTH: 0) opor OosneBoro ourynienus. Yacrora paBaa V =I«xly.

4. IHTEHCUBHOCTD IIJIOCKOM BOJIHBI B BO3/yX€ paBHa J=10"1° Bm/m 2. Haiigure aMILUTUTY 1y
KoseOaHus yacTHIl (MOJICKYJT) BO3yXa MPH HOPMATBHBIX YCIOBHIX M 00BEMHYIO TUIOTHOCTh
SHEPTHH KOJIeOATENIBHOTO JBIOKCHMS I dactoT: V' =20 Iy, V =Ixly, V= 20000ly. Cko-
pocCTh 3ByKa B Boznyxe V=330m/c.

5. Ompenenurte CpeHION CUITY, ICUCTBYIONIYIO Ha OapabaHHyIO NEperoHKy YenoBeKa (Iuio-
manas S=66 MMZ) JUISL IBYX CIIY4aeB: a) IOPOT CIBIIIUMOCTH: 0) MOPOr 00JIEBOTO OLTYIIECHUS.
Yacrora paBHa V =Ikly.

IIpumMepHblii nepevyeHb NPAKTHYECKUX HABBIKOB

CTy/eHT 10JI2KeH yMeTh:

1. wuccnenoBath GYHKIIMIO MPU MTOMOIIY CPEACTB AU PepeHInaTbHOTO HCUUCICHHSL.

2. HaxoauThb (HopMyITy JUIsl BBIYMCIEHUS a0COTIOTHOM MOTPEIIHOCTH KOCBEHHOTO U3Mepe-
HUS TIPU TTIOMOIIHU TTOJTHOTO nuddepenimana.

3. COCTaBIATh MaTEeMAaTHYECKYK MOJEJb Ipolecca ¢ MOMOIIbI0 AudQepeHnnanbHOro
YpaBHEHHUS U HAXOJUTh 3aKOH MTPOTEKAHUS ATOTO MpoLiecca.

4. pemarh TUIOBBIE 33JjaYyd HAa HAXOXKJIEHHE MapaMeTpOB KoJeOaTeIbHOIO JIBUKEHUS,
CBOWCTB UJKOCTH M ONTHYECKOW MNIOTHOCTH BEIIECTBA.

CTyneHT 10/I7KeH BJIa/IeTh HABbIKAMU:

1. pabotsl ¢ pykoBOACTBaMH (MHCTPYKIUSAMU) 10 pabOTe C anmnapaTypoil U MPOBEIEHUIO
IIPAKTUYECKOIr0 HKCIIEPUMEHTA.

2. TIpOBEICHHS U3MEpPEHH (PU3MUECKUX BETMINH U3MEPUTEIEHBIMUA HHCTPYMEHTAMH H
npubopamu.

3. 00paboTKH pe3ysIbTaToOB IKCIIEPUMEHTA.

4. TOCTpOEHMS ayUOTPaMMBI.

5. TMPaKTHYECKOTo U3MEpPEHHs TOBEPXHOCTHOI'O HATSKEHUS U BI3KOCTH JKUAKOCTH,
KOHLIEHTpALlUU caxapa B pacTBOpE, ONTUYECKON IUIOTHOCTH BELIECTBA.

IIpumepHbIe 3a1aHusA U151 BHITOJTHEHHS IPOBEPOYHBIX padoT
IIpoBepounasi padora Ne 1 mo maremaTruke coctout u3 18 6uneToB no Bapuantam. B kax-
1oM Owmiere 6 3a7ad, 0XBAaTHIBAIOIINX BCIO TEMBI MPOHACHHOTO Kypca MaTeMaTHKH.
ITpuMepHbIe TUIIOBBIE 3aJaHUsI IS IPOBEPOYHOM PabOThHI
1. Haiitu npousBoaHy0 QyHKINK OJJHOTO apryMeHTa:

>
a)_}’:\/;-]nzx 6))}:)2—_2

v? 1Sy




2. Haiitu nonnbiit nuddepennnan GpyHKINUU IBYX apryMEHTOB:
z= sin[x]y2 +2x7 =3y’ + 2
y
3. Pemmts 3a1a4y ¢ ncnoab30BaHUEM TOJHOTO UG depeHIrana 1Jis BhIYUCIEHUs Orpel-
HOCTHU KOCBEHHBIX U3MEPEHUH.
W3mepute 00beM NUpaMH[bl, €CIM OCHOBaHME NHUPaMMIbl — KBaJpaT CO CTOPOHOM
a=d, + Aa = (5,0 =+ O,I)CL’VI , BBICOTa HI/IpaMI/IHBI h= /’IU + Ah = (l 0,5 + O,])C‘,W
4. Hailtu HeonpeaeneHHbIN UHTETpal:
3x’dx . X
a)J.ﬁ 6)_[2x-mn—dx
2x" —4) 2
5. Haiitu pemenue nn(l)(bepeHuHanbﬂoro ypaBHEeHUs 1-ro nopsjaka ¢ pa3aeiastonuMICs
nepeMeHHbIME: V' = 3¥
6. Pemmts 3amauy npu nomouu AuQQepeHInanbHOTO YpaBHEHUSL.
WMHTEeHCUBHOCTD U3TYYEHUS MIPU MIPOXOXKICHUH Yepe3 BEHIECTBO YOBIBACT MPOIOPLUOHATBHO
TOJILIIMHE CJIOSI BELIECTBA U BEJIMYMHE MaJaroIlero u3inydyeHus. HallTu 3aKoH MOriomeHus us-
Jy4yeHHUs JTaHHBIM BELIECTBOM, €CJIH IPHU MPOXOKIACHUM Ci0sl TONLUHON 10 cM MHTEHCHUB-
HOCTb yOBbIBaeT B 2 pasa.
7. Haiitu mpon3BoaHyt0 QyHKIIH OJJHOTO apryMEHTa!
a)y=sin’x-lnx @)y = _Smx
I —cosx

Haiftu monssiit muddepenimann GyHKIUN IByX apryMEHTOB: z = |-

8. h%
9. Pemmth 33124y ¢ HCNIOIB30BAHKUEM MTOJIHOTO AU depeHInana st BBIMUCICHUS TTOTPEL-
HOCTU KOCBEHHBIX U3MEPEHUI.
N3meputh 00beM KOHYCA, eciii auameTp ocHoBanus d = d, £ Ad =(5,00+£0,05)cam | gricora
h=nh,£Ah=(150=x0.1l)cwm
10. Haiitu HeompeneIeHHbI HHTETPAL:

J- 2xdx
a) | 7=

2x° -4

11. Haiitu pemenue nuddepeHianibHoro ypaBHeHus 1-ro nopsiaka ¢ pa3aensiomuMucs
nepeMeHHbIME: 3XAY = (¥ —2)dx
12. PemmTs 3amady npu nomoru audGepeHInaibHOT0 ypaBHEHHS.
CKOopocTh  OXJNKICHMS Tela NPONOPLUOHAIBHA PpA3HOCTH TEMIEpAaTypbl Telna U
OKpy:xaroie cpeabl. CunTas TeMIeparypy OKpy Karouiei cpe/ipl HOCTOSIHHOM, HAalTH 3aKOH
oXJaKIeHHs Tesa. M3BecTHO, uTo 3a 1 yac Temmeparypa Tena causunack co 100°C no 40°C.

6)]5x-sin§dx

IIpoBepounasi padora Ne2 no ¢pusuke coctout u3 18 6uneron no Bapuantam. B kaxom

ousere 5-6 3a/1a4, 0XBATHIBAIOLINX BCIO TEMBI MPOHJIEHHOTO Kypca (PU3UKH.

[TpumMepHbIe TUIOBBIE 3a1aHUS UL KOHTPOJIBbHOM paboThl O (pH3HKe

1. JuddepenuumansHoe  ypaBHEHHE  TapMOHMYECKMX  KoleOaHUN  WMeeT  BHJ
d’x

2 +0,16x = 0, 3anumuTe pemenne 3Tux Kojedanuii mpu amrututyae A=20cm

0,25

2. Pa3zpbiB GapabaHHOI MEPENOHKN HACTYIAET MPU YPOBHE HHTEHCUBHOCTH 3ByKa Lo=15071b.
Onpenennre MHTEHCUBHOCTh, aMIUIMTYIHOE 3HAYEHHE 3BYKOBOT'O JABJICHHS M aMILIUTYIY
CMEIIEHHs YaCTHIl B BOJHE JJIs 3ByKa 4acToToi Y = 157 | 1npu KOTOPBIX MOXET HACTYITHTH
pa3pbiB OapabaHHOU MIEPETIOHKH.

3. Kapmannsrit uaransatop B-169 npu pacnbuieHUHN MO3BOJSET MOTYYUTh a3P0O30Jb C YaCTH-
namMu quaMmeTpom 3 MrM. OmpenenuTs padoTy, HEOOXOAUMYIO ISl TIpeBpalieHusi 1 r onuB-
KOBOT'0 Maciia B a3po30Jib rpu Temneparype 20° C




4. Halimute 00beMHYIO CKOPOCTh KPOBOTOKA B a0PTE, €CIU PaaNycC MpocBeTa aopThl 1,75 cMm,
a TMHEeWHask CKOPOCTh KPOBH B Heil coctasisier 0,5 m/c

5. PactBop caxapa, HAUTHII B TPYOKy JUMHOU =20 cM ¥ IOMEIICHHBINA MEX/Ty MOJISIPU3aTo-
POM H aHAIM3aTOPOM, IOBOPAYMBAET IIOCKOCTh Momspm3anuy ceta (A=0.5 mxm) Ha o=30°.
Haiigute (a rpaMmax Ha KyOWMYeCKH CAHTUMETP) KOHIICHTPAIUIO caxapa B pacTBOpE, €Cln
y/leTbHOE BpAIleHHe caxapa JUIs 3TOi JUTMHBI BOJIHBI [00]=6.67 (rpax-cM?/r).

6. Uepe3 MmIacTUHKY M3 MPO3PAYHOrO BEHIECTBA TOJMIMHON / = 4.2 M IPOXOJUT MOJOBHUHA
[IAJAl0IIEr0 Ha HEEe CBETOBOIO MOTOKA. ONpeaenuTe HaTypalbHbIi IOKa3aTelb MOIVIOIEHUS
JAaHHOTO BellecTBa. PaccesHuem cBera B IUIaCTUHKE NpeHeOpeub; cuutaTh, uto 10% mna-
JAlOIIEe SHEPTUU OTPAKAETCs HAa MOBEPXHOCTHU IIACTUHKH.

7. K mpyxuHe MOABENICHO TeNo, KOTOpoe pacTsaruBaeTr ee Ha Ax=5cm. Hamummre nudde-
pEeHIIMaIbHOE YpaBHEHHE KOJICOaHUI TPYKUHHOTO MAassTHUKA U €T0 PEIICHHUE TPU HavaaIbHOM
ammuiutyne Ao=10cm, ecnu yepe3 Bpemsi At=5¢ aMILTUTya KoJeOaHuil yMEHbIINUIIACh B € pa3

8. llym Ha ynwie, KOTOPOMY COOTBETCTBYET YpPOBEHb MHTEHCHUBHOCTH 3ByKa L1=35005),
CIIBIIIEH B KOMHaTe Kak myM L»=3005. Halinure OTHOIIEHHE MHTEHCHBHOCTEH 3ByKa Ha
yJIMLIE U B KOMHATe

9. B ropu30HTaIBHO PACIONOKEHHBIM Kamwuisip Habupaercs 0,3 MII KpOBU Tak, 4To 00pa-
3yeTcsl CTONOUK AMuHOM 12 cM. BrITeueT 1 KpoBb U3 KamWUIspa, €CIU €ro MOCTaBUTh BEp-
TUKaJIbHO? CKOJIbKO KPOBU OCTAHETCS B KanuJuisipe?

10. HaGmromas mox MUKPOCKOIIOM JIBUXKEHHME SPUTPOLIMTOB B KaWLISAPE, MOXKHO HU3MEPUThH
ckopocth TeueHust kpoBu 0,5 mm/c. CpeqHsisi CKOPOCTh TOKa KPOBH B aopTe coctapiser 40
cMm/c. Ha OCHOBaHUU 3THUX JTaHHBIX ONPEAETHUTE, BO CKOJIBKO Pa3 CyMMa IONEpPEUHBIX ceye-
HUH BceX (PYHKIMOHUPYIOMIMX KallMJUIIPOB OOJIbIIE CEYEHUS A0PTHI.

11. Onpenenure yron noBopoTa MJIOCKOCTU KOJEOAaHUs CBETOBOTO Jy4a JJii MOYU OOJIBHOTO
nuabeToM MpH KOHIeHTpanuu caxapa ¢=0,05 r/cm®. Jlnuma tpyOkm 1=20 cM, ymembHOe
BpallleHHe caxapa JUIs HCTIONb3yeMoro cBeTa [oo]=6.67 (rpam-cM?/T).

12. KakoBa KOHIIEHTpalMsl pacTBOpa, €CIM OJMHAKOBAsl OCBEIICHHOCTh (POTOMETPUUYECKUX
noneil ObUIa TMONydeHa HpH TommmHe /, = 8MM 'y srajgoHHoro 3%-HOro pacTBopa U
[, = 24MM - y BcclieyeMoro pactBopa’?

13. MaTemaTH4YeCKUd MasTHUK JUIMHON S50CM, BBIBEJICHHBIM W3 TOJOXKEHUS PaBHOBECHUS,
OTKJIOHWJICS TIPH MEPBOM KONEOAaHMM Ha X1=5CM, a MpU BTOPOM (B Ty K€ CTOPOHY) — Ha
xp=4cM. Haiinure norapudmuueckuil J€KpeMEHT 3aTyXaHUs U BpeMsl pellakcalluu (Bpems
yOBbIBaHUS aMILTUTY/IBI B € Pa3) ISl 9TUX KOJIeOaHUH.

14. JlomnepoBCKHi CABUT YaCTOTHI MPU OTPAKEHUU MEXaHWYECKOW BOIHBI OT ABMKYIIUXCS
sputporuToB paBeH S50I'm, wacrora reHeparopa paBHa |00kI'm. Onpengenute CKOpOCTbH
JBUKEHHUSI KPOBH B KPOBEHOCHOM COCY/IE.

15. Ompenenuts JlannaccoBckoe naBieHue B Karie Bojbl fuamerpoM 1mm. Ilog kakum nas-
JIEHWEeM B BOJI€ HaXOAMTCA BO3AYIIHBIN my3bipek nuamerpom 0,005 MM Ha rayGune 2m?

AtmoctepHoe naienue 10511a

16. Yemy paBeH 3 PeKTHBHBII MOTYTb YIPYTOCTH CTEHKH TPYAHOMN a0pPTHI, €CIIH OTHOIICHHUE
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paauyca mpocBeTa cocya K TOJNIIWHE €r0 CTeHKU paBHOS? M3BeCTHO, UTO MpH U3MEHEHHUU
JaBJIeHUs1 BHYTpU aopThl oT 13,3 no 16klla miomaas monepeyHoro ceYeHus cocyaa yBeu-
upBaercs ¢ 6,16 10 6,2cM?.

17. Mexay CKpEeIICHHBIMH MOJISIPU3aTOPaMK IOMECTHIIN IUTACTHHKY KBapla TOIIHON 1=3
MM, B PE3yJIbTATE YEro M0JI€ 3PEHUS CTalI0 MAKCUMaIbHO CBETJIBIM.

OnpenenuTtsb MOCTOSHHYIO BPALEHUS UCIIOIb3YEMOI'0 B OIBITE KBaplia JUisi MOHOXpOMaTHde-
CKOI'O CBETA.

18. OnTuyeckas miotHocTh pactBopa D = 0,08. Haitnute ero ko3 duiineHT npomyckaHus.

IIpumepHble 3a1aHus ISl HANMCAaHUSA (M 321U THI) pedepaToB

Metoabl u3MepeHust PU3NIECKUX BETHUUH.

Busl norpemnocTeii.

[IpaBuia neicTBHiA ¢ TPUOINKEHHBIMU YUCIAMHU.

IIpaBuna 3anucu pe3yabTaTOB U3MEPEHHH.

OusnuecKue BEINYNHBI.

CriocoObl U3MEpEeHUs ANEKTPUUECKUX BETUUUH.

W3mepenne HeIeKTPUIECKUX BEIMYHH JIEKTPOU3MEPHUTEIBHBIMH PHOOpaMHU.

Omnpenenenne CKOPOCTH paCpOCTPAHEHUS 3BYKa B BO3JLyXe

@du3nuecKue OCHOBBI YIIBTPa3BYKOBBIX METOJIOB UCCIICIOBAHMS U JICUCHHSI B ME/IUIIHE

0. 3ByKOBOCITPOM3BOISIIMI annapar 4yesioBeKa.

1. 3ByKOBOCTIPOM3BOISIINE aNIIIAPATHI IITUI U ’KUBOTHBIX.

. 3ByKOTEpanus.

13. Ucropuyeckue acTieKThl MPUMEHEHHS 3BYKOBBIX METO/IOB B TMATrHOCTUKE U JICUCHHH.

14. Metonbl u3MEpeHus: CKOPOCTH 3BYKa.

15. JlomiepoBcKue METOIbI UCCIIEIOBAHMUS.

16. YabTpa- u uHGpa3ByK B MEAUIIUHE.

17. Teopuu BoCIpUsTHS 3BYKA.

18. IlepBrYHBIIl MEXaHU3M JIEHCTBHS a3POHOHOB.

19. Ucropuyeckue acrieKThl UCTIOIb30BaHUS CBOMCTB KUIKOCTH B MEAUIIMHCKOW THAarHOCTH-
Ke.

20. BromoMIHECTICHITHSL.

21. [IpumeHeHwMe J1a3epa B MEAULIUHE.

22. VcToprueckue acTieKThl MPUMEHEHHS CBETOBBIX METOJIOB B TUATHOCTUKE U TEPATTHH.

23. buodusuka Bkyca.

24. buoduzuka 0OOHIHUSL.

25. buodu3uka BHEIIHETO JbIXaHHS.

RBOooo~NO RN E

=
N

IIpumepHbIe TeMbl J1a00PATOPHBIX PAdOT AJI COCTABJIECHHUA 0TYETOB:
1. V3yueHue MeTo/10B U3MEPEHUS PUZNYECKUX BEITUYHH.

2. V3y4yeHue ciocoOOB U3MEPEHNUs IJIEKTPUUECKUX BEIINUUH

3. OmpeneneHne CKOPOCTH PacTIpOCTPAHEHHS 3ByKa B BO3IIyXe

4. N3yueHnne (U3NYECKUX OCHOB YJIbTPA3BYKOBBIX METOAOB MCCIIEOBAHUS U JICYECHUS B
MeIULIMHE

CHsTHE CIEKTpaJIbHON XapaKTePUCTUKHU yXa Ha MOPOTe CIBIILIUMOCTH
Onpenenenne KodhHHUIHEHTA TOBEPXHOCTHOTO HATSHKEHHUS KUKOCTH
Omnpenenenne TMHaAMUYECKON BA3KOCTH KUIKOCTU

N3yuenue cBOWCTB MOJISIPU30BAaHHOTO CBETA

. M3ydeHne pu3nyeckux OCHOB CIIEKTPOCKOIHH

10 N3yuenne MeTo/1a KOHIIEHTPALIMOHHOM (POTOINEKTPOKOIOPUMETPUN

©o~No O




Kpurepun oneHKH 3a4eTHOr0 codece10BaHUA, cOOece10BAHMUS TEKYLEro KOHTPOJIS:

OneHka «3aYTEeHO0» BBICTABIISICTCS 00YYaIOLIEMYCsl €CITM OH OOHApy>KMBACT BCECTOPOHHEE, CUCTEMaTH-
YecKoe U INIyOoKoe 3HaHHe Y4eOHO-IIPOrpaMMHOI0 MaTepHasa, YCBOMI OCHOBHYIO M 3HAKOM C JOIOJIHM-
TEJIbHON JIMTEPATYPOH, PEKOMEHIOBAHHOM IIPOrpaMMOii; YCBOWI B3aMMOCBS3b OCHOBHBIX ITOHSTHH JUC-
LUIUIMHBI B MX 3HAYEHUU /71 IpHoOpeTaeMoil npodeccuu, NposiBUII TBOPUECKHUE CLIOCOOHOCTH B IIOHUMA-
HUH, U3JI0’)KEHUH U MCIIONB30BaHUN Y4€OHO-TIPOTPAMMHOTO MaTepraa; BiajeeT He0OOXOAUMbIMUA YMEHHU-
MU U HaBbIKAMH IIPU BBIMOJIHEHUHN CUTYallMOHHBIX 3a/1aHul, 0€3011MO0YHO OTBETUII HA OCHOBHOMU U J10-
IIOJIHUTEIIBHBIE BOIIPOCHI HA 3a4eTe.

OneHka «He 3a4TeHO» BBICTABIETCS 00yUaroIIeMycs €clIl OH OOHApYyKWJI NMpoOesibl B 3HAHUAX OCHOB-
HOr0 y4yeOHO-TIpOrpaMMHOr0 MaTepuaa, J0NyCTUI IPUHIUIINAIbHbIE OIIMOKY IIPU OTBETE Ha OCHOBHOM
U JIOTIOJIHUTEIIbHBIE BOIPOCHI; HE MOXKET MPOJODKUTh 00YUYE€HUE WM IPUCTYIHUTh K MPo(ecCHOHANBHOM
JeSITeIbHOCTH 10 OKOHYaHHHM 00pa30BaTENbHOM OpraHuM3aluu 0e3 JOMOJHUTEIbHBIX 3aHATHH MO IuC-
LUIUIMHE.

Kpurepun onieHKHM TeCTOBbBIX 3aJaHMIA:
«3auTeHo» - He MeHee /1% npaBUIIBLHBIX OTBETOB;
«He 3a4TeHo» - /0% 1 MeHee MPaBUIIBHBIX OTBETOB.

Kpurepum onieHKk#M THIIOBBIX 32/1a4:

«32UYTEHO» - 00YJAIOUIUNCS PelIni 3a/1a4y B COOTBETCTBUU C AJITOPUTMOM, JaJl TIOJHBIE U TOYHBIE OTBE-
Thl HAa BCE BONIPOCHI 33/1a4M, MPEACTABUII KOMIUIEKCHYIO OLIEHKY IPEIJI0KEHHOW CUTYallUH, CIIeall BbI-
BOJIbI, TIPUBEN JOTOJHUTEIBHBIE aPTYMEHTHI, IPOJIEMOHCTPUPOBAII 3HAHUE TEOPETUUECKOT0 MaTepuaa C
YY4E€TOM MEXJUCLUUIUIMHAPHBIX CBSI3€M, HOPMAaTUBHO-IIPABOBBIX aKTOB; MPEIOKUI albTEPHATUBHBIEC Ba-
PHAHTHI pelIeHUs MPOOIEMBI;

«He 3a4TeHO0» - 00YUaIOLIUIICs HE CMOT JIOTHYHO c(OPMYIUPOBATh OTBETHI HA BOMPOCH 334, C/ENIaTh
BBIBOJIbI, IPUBECTH JOMOTHUTEIbHBIC MPUMEPHI HA OCHOBE MPUHIIMIIA MEXIPEIMETHBIX CBSI3€H, Mpojie-
MOHCTPHPOBAJI HEBEPHYIO OLICHKY CUTYalUU.

Kpurepun onieHKH NPpaAaKTHYECKUX HABBIKOB!

«3a4YTEHO» - OOYYAIOIIHMICS 00J1alaeT TEOPETUUCCKUMH 3HAHUSMHU U BIAJCET METOJAMKON BBIMOTHEHUS
MPAKTUYECKUX HABBIKOB, IEMOHCTPUPYET UX BHIMIOTHEHHUE, B ClIydae OMMUOKH MOKET UCIIPaBUTh IIPU KOP-
PEKILHUH UX MPENOIaBaTeNEM;

«He 3a4TeHO» - OO0yJarouuiicss He o0nasaeT AOCTAaTOYHBIM YPOBHEM TEOPETHUYECKUX 3HAHWM (HE 3HAeT
METOJIMKH! BBIIIOJHEHHS TPAKTHYECKUX HABBIKOB, MOKA3aHUN W MPOTUBOIOKA3aHUM, BO3MOKHBIX OCJIOK-
HEHUI, HOPMATUBLI U TPOY.) W/WIM HE MOXET CAMOCTOATEIHHO MPOAEMOHCTPUPOBATH MPAKTHUECKUE
YMEHUS WU BBITIOJIHSET UX, JIOMYyCKasi IPYObIe OITUOKH.

KpuTtepuu oueHKH BbINOJHEHUS MPOBEPOYHBIX PadoT:

OneHka «OTJIMYHO» BBICTaBIIAETCS 00ydYalOIIeMYyCsl, €CIIU BBINOJIHEHBI BCE 3a7aHus B paboTe, MpaBUIib-
HO ¥ TOYHO ITOKa3aH XOJ PELIeHUs U BBIUMCICHUN, paboTa akKypaTHO 0OpMIIEHa COTJIaCHO TpeOOBaHM-
M 0(OpMIIEHHUS MMCBMEHHBIX paldoT, celaHbl 000CHOBAHHBIE BBIBOJIBI, JJaHA MPaBUIbHAS U TIOJHAS MH-
TeprpeTaius BbIBOIOB, 00yJaroIuiics apryMEHTUPOBAaHHO 0OOCHOBBIBAET CBOIO TOUYKY 3peHusi, 000011a-
€T MaTepuall, yBEPEHHO U MPAaBUJIBHO OTBEYAECT HA BOIPOCHI MPENOaBaTessl B X0/ 3alUThl pabOTHI.
OueHka «XOpoIIO» BBICTABIACTCS 00yUYalOIMIEMycsi, €CITH BBITIOJIHEHO He MeHee 70% 3amaHus, moka3aH
NPaBUJIBHBIN X0/ peIIeHUs] U BBIUMCIICHUH, MMEIOTCSl HE3HAUNUTENIbHBIE ITOTPEITHOCTH B O(OPMIICHHH pa-
OOTHI, JaHa TpaBUJIbHAS, HO HEIMOJHAs HMHTEPIIPETalus BHIBOAOB. Bo BpeMsi 3ammThl paboOTHI 00Y-
YaOIIUiica JaeT MpaBUJIbHBIC, HO HEMOJHBIE OTBETH Ha BOIPOCHI MpENoaBaTes, UCIBITHIBACT 3aTpy/I-
HEHHsI B MHTEPIPETAINN TOTYYSHHBIX BBIBOJIOB, 0000MIArOIIE BBIBOBI 00YUAIONIETOCsS HEAOCTATOYHO
YETKO BBIPAXKECHBI.

OneHka «y10BJIeTBOPUTEIbHO» BBICTABISIETCS 00YJAIOMIEMYCsl, €CITM BBHITIOJHEHO HE MEHEE MOJIOBHHBI
BCEX 3aJaHUH, MOJIXOJ K PEUICHUIO MPAaBUIbHBIN, HO €CTh OIMIMOKU, UMEIOTCS 3HAYUTEIbHbIE MOTPEIIHO-
CTH B opopmiieHUH paloThl, 1aHa HEMOJHAsT MHTEPIpPETalis BbIBOJIOB, BO BpeMs 3alUThl paboThl 00Y-
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YaIOUIMICS HE BCETAA JJaeT NPaBHIbHBIC OTBETHI, HE CIOCOOCH MPAaBUIIBHO U TOYHO 00OCHOBATH IOJTyYEH-
HBIC BBIBOJHI.

OneHka «HeyJI0BJEeTBOPUTEIBLHO» BBICTABISICTCS 00YYaIONIEMYCs, €CIIH BBIITOJHEHO MEHEE MOJOBHHEI
BCEX 3a/IaHUil, pelIeHre COACPKUT rpyObie ommOKu, pabota opopmieHa HEAKKypaTHO, C HapylIeHHUEM
TpeboBaHui 0(OPMIICHNSI THCBMEHHBIX padOT, HENPAaBWIFLHOE 0OOCHOBAHUE BBHIBOJIOB JINOO OTCYTCTBHUE
BBIBOZIOB, BO BpPEMsI 3aIIUTHl Pa0OThI 00YJaIOIIUIICS HE CIIOCOOEH MPOKOMMEHTHUPOBATh XO/1 PEIICHUS 3a-
Jla4yd, 1aeT HeTPaBUIIbHbBIE OTBETHI, HE CIIOCOOEH C(hOpMHUPOBATH BBHIBOKI 11O PabOTe.

Kpurepun onenkn Hanucanus (4 3a1uMThi) pedepaTon:

OneHka «OTJHYHO» — paboTa MOJHOCTHIO COOTBETCTBYET BCEM TPEOOBAHUSAM, IPEABABISEMBIM K COJEP-
KaHU U oopmieHuto pedepara. [10JIHOCTBIO pacKphiTa CYyLHOCTh MOCTaBJIEHHON MPOOJIeMBbl, COaep-
KaHWE TOYHO COOTBETCTBYET Teme pedepara. Pabora HammcaHa rpaMOTHO, JIOTUYHO, WCIOJIb30BaHA
COBpeMeHHas TepMuHoiorua. O0ydaronuiics BiaseeT HaBbIkaMi (POPMHUPOBAHUS CUCTEMHOTO MOX0Ja K
aHamu3y MHPOPMALIMH, UCTIONB3YET MOTYUYCHHbIC 3HAHUS TPU WHTEPIPETAIIMHU TEOPETHUECKUX U TPAKTH -
YECKHMX acleKTOB, CIIOCOOEH IPaMOTHO PEelaKTUPOBATh TEKCThI NPOPECCHOHATIBHOIO coaepkaHus. B pa-
00Te IPUCYTCTBYIOT aBTOPCKAs MMO3ULUS, CAMOCTOATEIbHOCTD CYXACHUM.

OuneHka «xopomo» — paboTa B 1IEJIOM COOTBETCTBYET TPEOOBAaHUAM, IPEABABISEMbIM K COJACPKAHUIO U
oopmnennto pedepara. PackpbiTa CYIIHOCTH TOCTAaBICHHON MPOOJIEMBI, COJEPKAHUE COOTBETCTBYET
Teme pedepara. PaGora HamucaHa IpamMOTHO, JUTEPATYpHBIM SI3bIKOM, MCIIOJb30BaHA COBPEMEHHAs
TepMHUHOJIOrUs. JlonmylleHbl HETOYHOCTU MpH aHalIu3e MH(OPMALUU, NPU KUCIIOJIb30BAHUN MOTYYEHHBIX
3HAHUH 7151 UHTEPIPETALUU TEOPETUUECKUX M MPAKTUUECKUX aCIEKTOB, UMEIOTCS HEKPUTHYHBIEC 3aMeya-
HUS K 0()OPMIICHHIO OCHOBHBIX pa3ziesioB paboThl. B paboTe oOHapyXUBaeTCsl CaMOCTOATEIBHOCTD CYK-
JCHUH.

OneHka «y/l0OBJIETBOPUTEJIBHO» — pad0Ta HE IOJHOCTHIO COOTBETCTBYET TPEOOBAHUSAM, MPEIAbSIBIIS-
eMBIM K COfepKaHuio0 U opopmiieHuto pedepara. YacTUUHO pacKphiTa CYIIHOCTb ITOCTABICHHOM IMpO-
Onembl, cozep)kaHue He MOJIHOCTBIO COOTBETCTBYET TeMe pedepata. [lomymeHsl ommOKN B CTUIMCTUKE
U3JI0KEHUs1 MaTepualla, Py UCIOJIb30BAHUU COBPEMEHHON TepMuHooruu. O0yyvaromuiicst cnabo Biaje-
€T HaBBbIKaMH aHanu3a uHpopmaruu. B pabote He caenanbl BBIBOJBI (3aKII0UEHHE), HE 0OHAPYKUBACTCS
CaMOCTOSITEJIbHOCTh CYKJICHUH.

OneHka «HeyJI0BJIeTBOPUTEIbHO» — paboTa HE COOTBETCTBYET TPEeOOBaHUSM, MPENBABISEMBIM K CO-
Jep’KaHuio U opopmieHHo pedepara. JlonymieHsl CylnIeCTBEHHbIE OIIMOKH B CTUJIMCTHUKE H3JI0KEHUS
marepuana. OOyyaromuiicst He BlIaieeT HaBbIKaMU aHaln3a HHPOPMALIUK, a TAKXKE TEPMUHOJIOTHEH U TO-
HATUHHBIM anmnapartoMm npoOiemsl. Tema pedepara He pacKpbITa, 0OHAPYKUBAETCS CYIIIECTBEHHOE He-
NOHUMaHHUe IPOOIEeMBbI.

Kpurepun oneHKH oT4eTOB JIa0OpPATOPHBIX padoT:

«3aYTeHO» - CTYJEHT BBINOJIHUI paboTy B MOJHOM 00beMe C cOoOIroieHneM HEeOoOXOAMMOM mocieno-
BaTEILHOCTH MPOBEIACHUS OMBITOB U MU3MEPEHUM, coOII0Ma TpeboBaHusl 0€30MacHOCTU TpyAa; B Mpe-
CTaBJIEHHOM OTYETEe MPaBWIBHO M aKKypaTHO BBIOJHWJI BCE 3alMCH, TAOJHUIBI, PUCYHKH, YEPTEXKH,
l"pa(bI/IKI/I, BBIYHUCJICHUA W CHACJa]l BBIBOJIbI; IMPABUJIBHO BBIIIOJIHWII aHAJIN3 HOFpGHIHOCTCfI, OTBETHUJI Ha
KOHTPOJIbHBIE BOIIPOCHI 110 TEOPUU U MIPAKTHUKE BBIMOJIHEHHS paOOThI.

«HE 3aYTECHO» - pa60Ta BBITIOJTHEHA HE IIOJTHOCTBIO, U 00BEM BBIOJIHEHHON YacTH pa6OTBI HE IMO3BOJISICT
c/enaTh MpaBUIbHBIE BBIBOJBI, B OTYETE ObUIM JOMYIIEHbI OMIMOKM MPUHIMIHAILHOTO Ui JaHHOW pa-
00Thl XapakTepa, KOTOpbIE MOBIUSUIM Ha Pe3yJbTaT BHIIOJHEHUS, OTUET BBIIIOJHEH HEOpexkHOo, Oe3 co-
6mro71eHns (POpMBbI, HE OTBETHJI HAa KOHTPOJIbHBIE BOIIPOCHI IO TEOPUHU U MPAKTHKE BHITIOTHEHUS paOOTHI.

1.2. IlpumepHBIe BONMPOCHI K 3a4eTy:

MaremaTnka

1. Tlonstue pynkuuu onHoil mepemeHHo. OOnacTh omnpezeneHusi, 00JacTh 3HaAUYEHUs, TpaduK
byHKIUH.

2. CrnoxHast QyHKITHSL.

3. HenpepsIBHOCTB QYHKIIUH.

4. Knaccudukanus To4eK pa3pbiBa.
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5. TlonsiTHE MPOU3BOIHOM.

6. T'eomerpuueckuii U GpU3NIECKUI CMBICT TPOU3BOHOI.

7. Tlpou3BoaHas CyMMBI, MPOU3BEICHUS U OTHOILIEHUS IBYX (DYHKIIHIA.

8. IIpou3BojaHas CIOXHOU (PYHKIIHH.

9. JIuddepennupyemocts pyHkuu. Juddepennman pyHkmmm.

10. TpunoxeHwus MPOU3BOTHON K 3aa4aM FEOMETPUH U MEXaHHKH.

11. Texnwuka muddepennupoBanus [IponsBoaabie u qudPepeHIraIbI BHICITUX MOPSIKOB
12. TlonsiTHe ¥ CBOWCTBA HEOMPEICIICHHOTO HHTErpaJia.

13. HHurerpaisl, 4acTO BCTpEUAIOIIHECs Ha IPAKTHKE.

14. Meronbl UHTETPUPOBAHUSI.

15. 3amena nepeMeHHOI1 B HEOIPeIeJICHHOM HHTErpale.

16. MuTerpupoBaHuUe MO YaCTAM.

17. TlonsTue onpenenenHoro unrerpaia. opmyna Hetorona-JleiOnura.

18. OcHoBHBIE CBOWCTBA ONPEICTICHHOIO MHTErpaa.

19. IlpaBuna BEIYMCICHUS ONIPEICICHHBIX HHTETPAJIOB.

20. 3ameHa mepeMeHHOH B OMpeIeIEHHOM HHTerpase.

21. ®opmyia HHTETPUPOBAHUS 110 YACTSM B OIIPEICIICHHOM HHTETpaJIe.

22. DyHKIUW HECKOIBKUX MepeMeHHbIX. [Ipeaen Gpynkuuu. HerpepbiBHOCTE (yHKITHH.
23. YactHblie npou3BoaHbie. [lomHbii muddepenmman.

24. JluddepeHunanbHble ypaBHEHHS IEPBOTO MOPSAKA. Y PaBHEHHUS C Pa3AeJICHHBIMH U pa3AesSoIIMU-
Csl IepEMEHHBIMHU.

25. Tlpumenenue quddepeHIHATBHBIX YPAaBHCHHA IEPBOTO MOPSIIKA B OMOJIOTHH U MEHIIUHE.

Pusuka
1. KonebarenbHoe awxkeHue. ['apmMoHndeckue kojeOaHMs Ha HpPUMEpE MNPYKUHHOIO MAasiTHHKA.
MaremaTuueckuii MasiTHUK. Y paBHEeHUE ABMKeHUs. [lapamerpsl konebanuil (yacToTa, Nepuoa U T.1.)
2. Mexanuudeckuil pe3oHaHc. 3aTyxarouye KojaeoaHus.
3. VYpaBHenue 1iockoil BoiHBI. Pacmpoctpanenue BonH. udpaxius, wHTEpPEepeHIns BOIH, 3a-
Tyxaromue BojaHbl. CTOsSYME BOJIHBI.
4. Dddext Jonnepa u ero npuMeHEHUE B METULIMHE.
5. ®dusnyeckue XapakTepUCTUKU 3BYKa. XapaKTEPUCTUKU CIIyXOBOI'O OLIYIIEHUS U UX CBA3b C pU3nUe-
CKMMH XapaKTePUCTHKaMH 3BYKa.
6. ®usuka ynpTpa3BYKOBBIX KojeOaHM. OcoOeHHOCTH pacipocTpaHeHHs Y3 B OMOJOTHYECKUX Cpe-
nax. Mctounuku u npueMHuku Y3 kosneOanuil. Bnusaue Y3 Ha 6uonornyeckue TKaHu.
7. 3axoH BeOepa-®exHepa (cnoBecHas (opMyIHpoBKa, (opMmysa, NOSCHEHHE; BEJIUYMHBI Mpejesia
CIIBIITUMOCTH U TIpeJiesia 00JIeBOTO OIIYIICHHUS).
8. laBneHue, C’KMMAEMOCTb KMJIKOCTU U Ta3a.
9. 3akon [Tackans (CaMOCTOSATENBHO).
10. 3akon Apxumena (CaMOCTOSTENIBHO).
11. JIBmkeHME KUIKOCTH U ra3a. Teopus Hepa3pbIBHOCTH CTpyH. YpaBHeHUe bepHyiu (0e3 BbIBOIA).
CnencrBus.
12. SIBnenue moBepXHOCTHOTO HaTsmKeHHs. KammusipHocTs. [IpuanHBI Ta30BOM WM KUPOBOH SMOOTHN
KPOBEHOCHBIX COCYJIOB.
13. BuytpenHee TpeHue (BSI3KOCTh) kuakoctu. @opmyna HetoTona. HpIOTOHOBCKHE 1 HEHBIOTOHOBCKHE
KHUJIKOCTH. BA3KOCTh KPOBH U APYTHX OUOJIOTUUYECKUX KUJKOCTEH.
14. JlamunapHoe u TypOyneHTHoe TedeHue. Yucno PeitHonbaca. duznyueckue OCHOBBI T€MOJUHAMUKHY.
Teuenne BA3KON )KUIKOCTH B IMIMHApUYECKUX TpyOax. dopmyia [lyaseiins.
15. Meaununckas Bucko3umerpus. [IpuHiun paboTsl MEAUIIMHCKOTO BUCKO3UMETpA.
16. IlynbcoBas BomHa. OmnpezaeneHue, OCOOEHHOCTH PACIpPOCTPAHEHHS MO PA3IUYHBIM OTJENaM cep-
JI€YHO-COCYJIUCTOM CHUCTEMBI, JUIMHA BOJIHBI, CKOPOCTh PACHpOCTPAHEHUS, MEXaHU3Mbl PacHpOCTpaHe-
HUSL.
17. Dnekrpuyeckoe nosie. MarHuTHoOE 1nosje. IeKTPOMarHUTHbIE BOJTHBIL.
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http://kzref.org/analiticheskaya-geometriya.html
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http://kzref.org/lekciya-28-mehanicheskie-volni-plan.html

18. Ilonspuzanus cBera. BpaijeHne MioCKOCTH MONAPU3ALMKA ONTHYECKH AKTUBHBIMU BELIECTBAMHU.
[TpuMeHeHHe NOISPU30BAHHOTO CBETA JUIS PELICHHUSI MEAMKO-OMOIOTHYECKUX 3a/1a4.

19. Pedpakromerpus. 3aKOHBI T€OMETPUUYECKON ONITHKH.

20. YnbrpaduoneroBoe nznydenue. [luamnazons! ynprpaduoneroBoro usinydeHus. [Ipumenenne B Mmeau-
LIHE

21. UndpakpacHoe uznydenue. J(nanazonsl nHppakpacHoro u3inydeHus. [IpumeHnenne B MequumHe

22. MenuuuHckas nosnspuMerpus. OnrTuyeckas akTUBHOCTh BEIECTB (IIPUMEPbI ONTUYECKH aKTUBHBIX
TKaHell B opranu3Me uenoBeka. CTpoeHre 1 MPUHLIUI paboTHI MOIIPUMETPa-CaXxapruMeTpa.

23. TemoBoe U3yyeHHe Tell. XapakKTepUCTUKHU TEIUIOBOrO U3Ty4€HUs . 3aKOHbI TEIJIOBOIO U3JIyUCHHMSL.
TennoBoe u3nmyyeHue Tena yenoBeka. duznyeckre OCHOBBI TepMOrpaduu.

24. BsamMmonelicTBre cBerta ¢ BemecTBoM. [lormomnienue ceera. Paccesitaue ceera.

25. ®oromomunecuenmys. [Ipasuno Ctokca. [IpuMeHeHue TIIOMUHECIIEHTHOTO aHAIM3a B ME/IUIIHE.

HpI/IMepHLIe BOIIPOCHI K coﬁeceuonaﬂmo TEKYLIET0 KOHTPOJIA:

1.  [laiite onpeneneHue Koiae0aTeIbHOTO IBUKECHHS.

2.  3anumuTe ypaBHEHHE TapMOHMYECKUX KosieOanuil. [lepeunciuTe Gpusnyeckne XapakKTepuCTHKH KO-
1e0aTenbHOro JBUKEHHUSL.

3. Ot Kakux mapaMeTpoB 3aBHCAT YaCTOTA M IIEPHO/I KOJIEOAaHNH MaTeMaTHYeCKOro MasiTHUKA U TPpy3a

Ha NpYyXHUHE (MPYKUHHOTO MasiTHUKA)?

4.  KakoBbl npu4MHa U YCJIOBUS BOSHUKHOBEHUS U MOJIEp KaHUsI ITpoLiecca KonebaHus.?

5. DHeprus KojebaTeIbHOTrO MpoLecca.

6.  BrBeaure muddepeHnranbHbe YpaBHEHHS TAPMOHUYECKUX (HE3aTyXalOMIUX U 3aTyXarOInX ) U
BBIHY’)KJICHHBIX KOJICOAHUH U UX PELICHHUS.

7. UYro Takoe nmorapu(h)MUIECKUA TEKPEMEHT 3aTyXaHus?

8.  Jlaiite monsTue pe3oHanca. KakoBbl yci10BUS BOSHUKHOBEHHUS M IPOSIBICHUS 3TOTO SIBICHUSA?

9.  3aKOHOMEpPHOCTH CIOKECHHUS TApMOHUYECKHUX HE3aTyXaloIUX KOJIeOaHNH, MPOUCXOSIINX B OJTHOU
IUIOCKOCTH.

10. [laiiTe onpe/eieHre MEXaHUIECKOW BOJIHBL. 3alUIIATE YpaBHEHUE OCTyIIel BOJTHBI.

11. TIlepeuncnute Gpu3nuecKue XapaKTePUCTUKU BOJIHBL.

12.  Dddext Jorurepa.

13. /laiite onpeneneHue cTosiueii BOIHBI.

14. Axycruxka. [llkana 3ByKOBBIX BOJIH.

15. Akyctuueckuii pesonanc. ®opmyisl Panes.

16. Ilepeuncnute ncuxohu3ndeckue XapakTePUCTHKH 3BYKa (XapaKTEPUCTUKU CITYXOBBIX OIIYICHHIA)
U UX CBSI3b C (PU3MYECKUMHU XapaKTePUCTUKAMHU.

17. BseauTe NOHATHS: UHTEHCUBHOCTh M TPOMKOCTb 3BYKa, YDOBHH HUHTEHCUBHOCTH U TPOMKOCTH.

18. /laiite onpezneneHne KpUBBIX paBHOW IPOMKOCTH.

19. OOwscuute ¢ Touku 3penust MKT ciemyroniue cBocTBa JKUAKOCTEH:

20. YnpyrocTs U MajJylo C)KUMaeMOCTb; TekydecTb U BA3KOCTh; CIIOCOOHOCTh COXPAHATH 00BEM U U3Me-
HATH GOpMY.

21. Bce 1M XKHUIKOCTH 001aJat0T BA3KOCTHIO? 3aBUCHUT JIM BA3KOCTh JKUAKOCTH OT OKPYXKAIOIMIUX (PaKTo-
pos?

22. Or xakux (pu3MYecKHX BETUYMH 3aBUCHUT TUApocTaTHueckoe naBieHne? Kak nepenaercs naBieHue
BHYTPH >KHJIKOCTH?

23. OOBsicHUTE IPUPOTY BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH HA TEJIO, TOTPYKEHHOE B )KUIKOCTb.
24. Kaxue CHITBI ACWCTBYIOT Ha TEIO, IBIKYIIECECS B BSI3KOH KHUIKOCTH IO BEPTHKAIH?

25. Yem 00ycIOBICHO BO3HUKHOBEHHE CUJIBI IOBEPXHOCTHOTO HATSHKEHMs Ha TPaHUIE pasjiena ‘““Kui-
KOCTB/ipyras cpena’?

26. OOBsiCHUTE PUPOY KAMMIUISPHBIX SIBICHUH.

27. Kakoa mpupo/ia JJOMOJHUTEIIBHOTO JlariaccoBCKOTo JIaBiieHus mo MeHrckoM? Kakue pusmueckne
IPOIIECCHI TPOUCXOIAT MPH ra30BOM 3MO0IHH?

28. PacckaxuTe 0 IBIKSHHH KUIKOCTEH 10 pa3BETBICHHBIM TPYOaM.
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29. KakoB (pu3nueckuii CMBICT THIPABIMYECKOTO COMPOTHBIeHUsA? Kak 3aBUCHT TruapaBiIndecKoe
COTPOTHBIICHUE PA3BETBICHHBIX TPYO OT X CEUCHHUS U KOJIMYECTBA PA3BETBICHUN?

30. ITouyemy ckOpOCTh KPOBH B KallMJUIIpaX HAMHOTO MEHBIIIE CKOPOCTH TOKa KPOBU B apTepHsix?

31. B kakux ciiydasx MOTOK KPOBHU B apTEPHUAX CTAHOBUTCS TypOYJICHTHBIM?

32. OOBsicHUTE MeXaHU3M 00pa30BaHUA MyIbCOBOM BOJIHBI. [loueMy B BeHax MyinbCcOBas BOJIHA OTCYT-
ctByer? Kakue gakTopsl 1 pu3nuecKkre BeIMUMNHBI BIUSIOT HA CKOPOCThH MYJILCOBOM BOJTHBI?

33. Haudem ocHOBaHbBI METO/BI U3MEPEHUSI apTepHabHOrO AaBiieHUsA? C 4yeM CBSA3aHbI IIYMbI (TOHBI
KopotkoBa), npociymmBaeMbie TPy U3MEPEHUN apTePUATBLHOTO JaBICHUs?

34. JlaTb MOHSATHE JIEKTPOMArHUTHOM BOJIHBI. Kak BO3HUKAIOT U paclpOCTPAHAIOTCS 3JIEKTPOMArHuT-
HBIC BOJIHBI B TIPOCTPAHCTBE.

35. Kakoga npupoja cBera? UeM eCTECTBEHHBIN CBET OTINYACTCS OT MOJISAPU30BAHHOTO?

36. Ykaxure criocoObI MOTyYEHUS MOJSIPU30BAHHOTO cBeTa. [laiiTe ux ommcaHue.

37. Uro obuiero u B 4eM OTJIMYHKE B MOJTYYCHUU MOJIIPU30BAHHOTO CBETA MOCIE IPOXOKACHUS TPU3MBI
Huxons u nonsiponga?

38. Kakyro posb UrparoT MOIAPU3ATOP U AaHATHU3ATOP B UCCIEIOBAHUSAX C IIOMOUIBIO MOJIIPH30BAHHOTO
cBera?

39. Cdopmymupyiite 3axkon Maimoca.

40. Kakwue BemecTBa Ha3bIBAIOTCS ONTHYSCKHA aKTUBHBIMU?

41. OnumuTe METOo]I MOJISPU3AIMOHHON MUKPOCKOTIHH, TPUMEHSEMOH JIJIsl UCCIIeIOBaHus OMOoJIoThyYe-
CKHUX TKaHEMH.

42. ]laTh MOHSATHE U30TPOMHBIX U AHU30TPOITHBIX BEIIECTB?

43. Kaxum 06pa3zom B 1abopaTopHOM paboTe OCYIIECTBIISETCS MPOBEpKa 3akoHa Maioca?

44. Kak B naboparopHoii paboTe OIEeHMBAETCSI TOBOPOT IJIOCKOCTU MOJIIPU3ALUU ONTHYECKU aKTUB-
HBIM BEIIECTBOM?

45. Ha yem ocHoBaHa B 1abopaTopHOil paboTe KOJMYECTBEHHAs OIEHKa MHTEHCHBHOCTH CBETa,
MIPOIIE/IIETO Yepe3 aHauIu3aTop?

46. Tlouemy U3MeHsSIETCS HHTEHCUBHOCTD JIy4a, MPOIIEAIIETr0 Yepe3 MoIsIpu3aTop, Mocie ero oTpaxe-
Huys?

47. Tlpu BHINOTHEHUH KAKOTO YCIOBHUS MHTEHCUBHOCTD MIPOLIEAIIETO Yepe3 MOISIPU3aTOp OTPAKEHHOTO
ay4a Oyzner MakcuMaibHa U MUHUMAabHA?

48. OxapakTepu3yHTe SJICKTPOMArHUTHBIC BOJHBI Pa3MYHBIX JHAMA30HOB IO CIIOCOOY MOTYYCHUS
TOTO WJIM MHOTO BUJA U3ITYYCHHUS.

49. HazoBuTe BUJIBI CIIEKTPOB U3JIYUCHUS U MOTJIOMICHUSI.

50. Kaxk usmeHsieTcst CrieKTp U3JIydeHus TBEPIOTO Tela PU HarpeBaHuu?

51. Kak cBsi3aHBI CIIEKTPBI U3TyYSHUS ¥ MTOTIIOMIEHUS ¢ AaTOMHBIM W MOJICKYJISIPHBIM CTPOSHUEM BeTIIle-
cTBa?

52.  OOOCHOBaTh MPUHIMII ONPECIICHUS] KOHIICHTPAIMU BEIIECTBA Ha OCHOBE M3YYEHHUsS CIIEKTPOB
TIOTJIOIIEHUSI.

53. BopoBckas Teopus BOJAOPOIONOA00HOTO aToOMa U €€ MCIOJIb30BaHUE JIJIT 000CHOBAHUS XapaKTePH-
CTHK CHEKTPOB M3ITy4EHUS U MOTJIOMICHHUS.

54.  OcHOBHbBIE IPUHIIMIIBI CTPOEHUS 000JI0YEK MHOTOJIEKTPOHHBIX aTOMOB.

55.  KakoBo 0OCHOBHOE OTJIMYKE MOJEKYISPHBIX CIIEKTPOB OT aTOMApHBIX ?

56. Kak cBsi3aHBI CIIEKTPBI U3TYYEHUS M MOTIOMIEHUS] C aTOMHBIM U MOJIEKYJISIPHBIM CTPOSHUEM BEIlle-
cTBa?

57. OO6ocHOBaTh MPUHIUI OMpEEIICHNs KOHIICHTPAIIMU BEIECTBA Ha OCHOBE M3YYECHHsS CIIEKTPOB
MOTJIOIIEHUSI.

58. Hcnonp3oBaHME CIIEKTPOCKOIHH MPU MEINKO-OMOIOTUYECKUX UCCIICTOBAHUSAX.

59. OOBscHUTE YCTPOMCTBO WM MPHUHIUI JEHCTBUS MPOCTEHIIETO CHEKTPAIBHOTO MPUOOpa — CIEKTPO-
CKoOIIa.

60. OOBsACHUTE NPUHITUT YCTPOHCTBA (POTOAIEKTPUICCKOTO KOJIOPUMETPA.

3. MeToanyeckne MaTepuaJibl, ONpeaesolue Npoue1ypbl OleHUBAHUS 3HAHMI, YMEHUIi, HABbI-
KOB M (MJIH) ONBITA MPO(EeCCHOHATBHOM AeSITeJIbHOCTH, XapaKTePU3yI0IIMX dTanbl GopMupoBaHHUs
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KOMIIeTeHITU i

3.1. MeTroanka npoBeaeHusi TECTHPOBAHUS
Heabl0 3Tama MOpPOMEXYTOYHOM aTTeCTAllMM IO AUCHUILUIMHE (MOIYJI0), MpOBOIMMOW B (opme
TECTUPOBAHUS, SABIIETCS OLEHKAa YPOBHS YCBOGHHUS OOYyYarONIMMHCS 3HAHUW, NMPUOOPETEHUs YMEHUH,
HABBIKOB U C(OPMHUPOBAHHOCTH KOMIIETCHIIMIA B Pe3yibTaTe M3y4YeHUS y4eOHOW TUCIUIUIMHBI (YacTH
JUCITUTUTAHBI ).
JlokaibHbIe HODPMaTUBHBbIE AKThI, perJiaMeHTHPYIOIIe NPOoBeeHue MPoueayphl:
[IpoBeneHne MpoMeXyTOUHOM arTecTanuu oOydaromuxcs periameHTupyercs [lomgoxkeHuem o Tekyuiem
KOHTPOJIC YCIIEBAEMOCTH M IPOMEKYTOYHON arTecTanuu OO0y4arolIuXCs, BBEJICHHBIM B JICHCTBUE
npukazom ot 08.02.2018 Ne 61-O/I.
Cy0beKThl, HA KOTOPBIX HANIPaBJieHA MpoLeaAypa:
[Ipouenaypa olLleHHBaHHSA JOJDKHA OXBaTbIBaTh BCeX OOY4YaIOUIUXCs, OCBAWBAIOIIUX JUCIUILTUHY
(Monynb). B ciydae, ecnu oOyuaroniuiicss He IPOXOIUI MPOLEenypy 0€3 YBaKUTEIbHBIX MPUYUH, TO OH
CUMTAETCS UMEIOIIMM aKaIEMUYECKYIO 3a/10JKEHHOCTD.
Ilepuon npoBeneHusi npoueaypsbl:
[Ipouienypa olieHUBaHUSI TMTPOBOJIUTCSA MO OKOHYAHMHM H3YUECHUS] TUCHMIUIMHBI (MOJIYJIsI) HA MOCIEIHEM
3aHATUU. B ciyyae mnpoBeneHUs TECTUPOBAHUS Ha KOMIIbIOTEpaX BpeMs W MECTO MPOBEICHUS
TECTUPOBAHUs MpernojaBaTenu Kadeapsl COracyioT ¢ WH(OPMAlMOHHO-BBIUNCIUTENBHBIM I[IECHTPOM H
JIOBOJIAT 10 CBEJICHHSI OOYUJaIOIIUXCS.
TpeGoBanusi K mNOMelIeHHUAM W MATEePHAJbHO-TEXHHYECKHM CpeICTBAM [IJisi IPOBeJeHusl
NpoueaypbI:
TpebGoBanusi K ayOUTOPUU JJs TOPOBEACHHUS MPOLEAYphl U  HEOOXOJUMOCTb IMPUMEHEHUS
CHEHAIM3UPOBAHHBIX MAaTEPUATIBHO-TEXHUUECKHUX CPEJCTB ONPENEISIOTCS IPEN01aBaTEIeM.
TpeboBaHus K KaAPOBOMY 00ecIe4eHUIO IPOBEACHUS NMPOLEAYPHI:
[Ipouienypy npoBOAMUT MPETOaBATENb, BEAYITUN TUCIUILIAHY (MOTYIIb).
TpeOoBaHusi K 0aHKY OLICHOYHBIX CPEICTB:
Jlo Havasa mpoBeneHMs MPOLEAYPHI MIPETOIaBaTEeNIeM ITOATOTABIMBAETCS HEOOXOIUMBIN OaHK TECTOBBIX
3aganuil. [IpenogaBatenu kadenpsl pa3padaTbiBalOT 3aJaHuUs Il TECTOBOTO dTama 3auéTa, YTBEp>KIAtoT
WX Ha 3acelaHuH Kadeapsl U TepeaaroT B MH(GOPMAIIMOHHO-BBIYUCIUTEIbHBIA LIEHTP B 3JICKTPOHHOM
BUJIE BMECTE C KOMHEW pereH3ud. MUHUManbHOE KOJTUYECTBO TECTOB, COCTABISIONINX (POH] TECTOBBIX
3a/laHui, pacCUUTHIBAIOT MO (hopMyIie: TPYJOEMKOCTh JUCIUILIUHEI B 3.€. YMHOXKUTD Ha 50.
TecTbl BKITIOYAIOT B ce0sl 3a1aHus 3-X yPOBHEH:
- T3 1 ypoBHS (BbIOpaTh BCE MPaBUIIbHBIE OTBETHI)
- T3 2 ypoBH# (COOTBETCTBUE, MOCIEIOBATEIILHOCTS)
- T3 3 ypoBHS (cUTyallMOHHAs 3a/1a4a)

CooTHoIIeHNE 3a/JIaHH Pa3HBIX YPOBHEH U MPHCYKIaeMble OallIbI

By npomMexyTodHO# aTTecTanun
3a4eT
KomuuectBo T3 1 ypoBH# (BbIOpaTh BCE MPaBUIIbHBIE OTBETHI) 18
Kous-Bo 0ansioB 3a mpaBUIIbHBIN OTBET 2
Bcero 6amios 36
KommgectBo T3 2 ypoBHS (COOTBETCTBHUE, TIOCIIEAOBATEIEHOCTH ) 8
Kou-Bo 0ansioB 3a mpaBUIIbHBIN OTBET 4
Bcero 6amos 32
KonnyectBo T3 3 ypoBHS (CHUTyallMOHHAS 32/1a4a) 4
Ko:-Bo 6ansioB 3a nmpaBUiIbHBINA OTBET 8
Bcero 6amios 32
Bcero TecToBBIX 3amaHui 30
Htoro 6amos 100
MuH. KOJTM4eCTBO OAJIOB /IS aTTECTALH 70
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Onucanue npoBeieHUs NPOLEIYPbHI:

TectupoBanue ABISETCA 003aTEIBHBIM 3TANIOM 3a4€Ta HE3aBUCHMO OT PE3y/IbTaTOB TEKYILEro KOHTPOJIS
ycrneBaeMocTH. TecTupoBaHUE MOXKET MPOBOIUTHCS HAa KOMITbIOTEpPE WM Ha OyMa)kHOM HOCHUTEIIE.
TectupoBanue Ha OyMaKHOM HOCHUTEIIE:

KaxxgoMmy oOyuaroniemycs, IpUHUMAIOLIEMY ydacTue B MpOILeaAype, IMpernojaBaTesieM BbIIaeTcsl OJaHK
UHAIWBUAYyalbHOTO 3ananus. [locne moiaydyeHus: OiaHKa MHAMBUAYAIBHOTO 3a/laHHs O0YJaroUIHiCS 10J-
JKEH BBIOpATh MPaBWIIbHBIE OTBETHI HA TECTOBBIC 33/1aHUS B YCTAHOBJICHHOE MPEIO0/IaBaTeIeM BPEMSL.
PesyabTaTsl npoueaypsi:

Pe3ynbrarhl TeCTUpPOBaHUS HAa KOMIbIOTEpE WM OYMa)XHOM HOCHUTEJIE MMEIOT KaueCTBEHHYIO OLEHKY
«3auTE€HO» — «HE 3a4TeHO». OLIEHKU «3a4TE€HO» 10 pe3yJbTaTaM TECTHUPOBAHUS SIBISIOTCS OCHOBaHHEM
JUIsL orycka oOydaromuxcst K codeceioBanuto. [Ipu monydeHnn OleHKH «HE 3a4TEHO» 3a TECTUPOBaHUE
o0yyaromuicss K coOeceOBaHNI0 HE JOMYCKASTCsl U MO pe3yjbTaTaM MPOMEKYTOYHOH aTTeCTaly IO
JTUCIUILIMHE (MOAYIIO) BHICTABIISIETCS OILICHKA «HE 3aYTCHO».

PesynbraTel mpoBeAeHUs MPOLEAYPbl B 00S3aTEIBLHOM IOPSAIKE IMPOCTABISIOTCS MpPENoAaBaTeieM B
3a4€THBIE BEZJOMOCTH B COOTBETCTBYIOIIYIO Tpady.

3.2. MeToanka npoBeeHUsi YCTHOT0 codece0BaHMA

Heabo mpoueaypbl MNPOMEXYTOUYHOM aTTeCTallMy IO JUCHUIUIMHE, MPOBOJMMON B (OpME YCTHOTO
cobece]oBaHus, SIBJISETCS OLIEHKA YPOBHS YCBOCHMs OOy4aroIIMMUCS 3HAHUM, MPUOOPETEHUsS yMEHU,
HaBBIKOB M C(HOPMUPOBAHHOCTH KOMIIETEHIMH B PE3yJIbTaTe U3Y4YCHUS YIeOHOW AUCIUTUINHBL
Jloka/ibHbIe HOpMATHBHBIE AKThI, perIaMeHTHPYIOIIHe IPOBeJeHUue MPOLeAypPbI:

[TpoBeneHne MPOMEKYTOUYHOU aTTECTAIIMHM OOYdYaIOUIMXCs periameHtupyercs [lonokeHueM o TeKylem
KOHTpOJIE YCIIEBAa€MOCTH M TNPOMEKYTOYHOM aTTecTallud OOYdYaroUIMXCs, BBEJCHHBIM B JCHCTBUE
npukazom ot 08.02.2018 Ne 61-O/1.

Cy0beKThbl, Ha KOTOpPbIE HAIPABJICHA NPoLeaypa:

[Ipouenypa olLleHMBAaHHS JIOJKHA OXBaTbIBaTh BCEX OOYYaIOLIUXCsl, OCBAWBAIOIIMX JUCHMILIUHY
(Monynp). B cimyuae, ecau oOyvaronuiics He MPOXOAMI HpoUEypy 0€3 YyBaXHUTEIbHbIX MPUUYUH, TO OH
CUMTAETCS UMEIOIIMM aKaIEMUYECKYIO 3a/10JKEHHOCTbD.

Ilepuoxa npoBeaeHus: NPoueaAypbI:

[Tpouenypa olleHUBaHUs MPOBOJUTCS IO OKOHYAHUU U3YUYEHMSI IUCLUUIUIMHBI (MOYJIsl) B COOTBETCTBUU C
pacriucaHveM Y4YeOHbBIX 3aHATHH (€CM MPOMEXKYTOUHAs aTTecTals NPOBOAUTCA B (GopMe 3adera).
JexanatoM (akynabTeTa MOXKET OBITh COCTAaBJIIEH HWHAUBUAYAJIbHBI TpapuK MPOXOKACHUS
POMEKYTOUHON aTTeCTallMU AJIsi 00YYaroLerocs Mpyu HAIMYUU OIIPEJIeIEHHBIX 00CTOSITENbCTB.
TpeGoBannss K mNOMeNIeHUSIM M MaTePHAJbHO-TEXHMYECKMM CpeIcTBaM /Jsl NpOBedeHHs
NponeAypbI:

TpeboBanust K ayaUTOPUM Il TPOBEACHUS TMPOLEAYphl U  HEOOXOJUMOCTh IPUMEHEHHUS
CHEHUAIN3UPOBAHHBIX MATEPUAIIBHO-TEXHUUECKHUX CPEJCTB ONPENEIAIOTCS IPENOAaBATEIEM.
TpeGoBanus k KaApoBOMY 0Oecre4eHHIO IPOBeIeHUs! MPOLeYpPbI:

[Tponienypy mpoBOAMT MpenojaBareib, BEAYIUH TUCIUIUIMHY (MOAYINb), KaK MPAaBUIIO, IPOBOASIIMIMA 3a-
HSTUS JIEKIIMOHHOTO TUIIA.

TpeGoBanns k 0aHKY OLICHOYHBIX CPEJACTB:

o Hauana mpoBeaeHUs TMPOIEAYyphl MPernoiaBaTesieM MOATrOTaBINBAETCS HEOOXOIMMBINH OaHK OIIEHOY-
HBIX MaTepUaioB JUIsl OLEHKM 3HAHUN, YMEHUH, HABBIKOB. DaHK OILEHOUHBIX MaTEpUAOB BKJIIOYAET
BONPOCHI, KaK MPaBUIIO, OTKPBITOTO THIA, [I€PeUeHb T€M, BRBIHOCUMBIX Ha OINpPOC, TUMOBBIE 3a1aHus. 13
0aHKa OIIEHOYHBIX MaTepHaoB (GOPMUPYIOTCS MeUaTHbIC OJAHKKM MHAWBUAYAJIBHBIX 3aaHuil (OWIIeTHI).
KonnuecTBo BOmpocoB, ux BUA (OTKPBIThIE WM 3aKPBIThIE) B OJaHKE MHAMBUAYAJILHOTO 3aJJaHus ONpe/e-
JSIETCSI IPENIOIABATENIEM CaMOCTOSITENIBHO.

Onucanue npoBeieHUs NPOLEAYPHI:

KaxxnoMmy oOyuatonemycs, IpUHUMAIOIIEMY ydacThe B IpPOLEAYpe, MpernojiaBaTeeM BblAaeTcs OJaHK
UHAMBUAYalbHOTO 3ananus. [locie momyyeHus OnaHKa MHIUBUAYAJIBHOTO 33JaHUs U MOATOTOBKU OTBE-
TOB 00y4arolUiCs TOMKEH B MEPY UMEIOIIMXCSl 3HaHUM, YMEHUN, HaBBIKOB, COPMUPOBAHHOCTH KOMIIE-
TEHLMH JaTh YCTHBIE Pa3BEPHYTHIE OTBETHI Ha IIOCTABJIECHHBIE B 3aJJaHUH BOIPOCHI U 33JIJaHUS B YCTAHOB -
JIEeHHOE TpernoaaBareneM BpeMs. [IpogomKuTensHOCTh TPOBEIEHUS IPOLIEAYPHI OIlpeiesieTcs Mpenojia-
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BaTeJIEM CaMOCTOSITENIbHO, MCXOAS U3 CIIOKHOCTH WHAMBHUAYAJIbHBIX 3aJaHHM, KOJIWYECTBa BOIPOCOB,
o0BeMa OlEeHUBaeMOro y4eOHOTO MarepHuala, oOIe TPYJIOEMKOCTH U3y9aeMOU ITUCITUTUTHHBI (MOTYJIS)
U Apyrux (haxTopoB.

CobecemoBaHre MOKET MPOBOJIUTHCS IO BOMpocamM Owiera w (WIKM) MO TUMOBBIM(BIM) 3amade(am).
Pesynbrar cobeceoBaHus ONPEENIIeTCs OLICHKAMH «3a4TEHO», «HE 3aU4TEHO.

Pe3yabTaTsl npoueaypsi:

Pe3ynbrarhl mpoBelneHUs MpoOLENypbl B 005A3aT€IbHOM MOPSIKE MPOCTABISIOTCA MPENojaBaTeieM B
3a4eTHbIE KHMKKH OOYUYaIONIMXCS U 3a4€THBIC BEJOMOCTH M MPECTABISAIOTCS B JeKaHAT (aKynbTeTa, 3a
KOTOpPBIM 3aKperyieHa oOpa3oBaTelibHas mIporpamma, 00 B OTAEN MOJArOTOBKM KaJpOB BBICIICH
KBaIH(DUKAIHH.

[To pe3ynbraTam npoBeAeHUs MPOLEIyphl OLIEHUBAHUS MIPEToaBaTesieM AeacTcs BBIBOJ O pe3yIbTaTax
IIPOMEXKYTOUHOM aTTECTAllMU 110 IUCLUIUIMHE.

3.3. MeToanka NpoBepKy pelieHns TUMOBBIX 32124

Heabo mnpouexypbl TEKyIIeH arTTeCTallMM [0 AWCIMILIUHE (MOAYIIO), MPOBOIUMOW B Qopme
BBIIIOJIHEHUST pEIeHMs] 3ajad, sBJAETCS OLEHKAa YpPOBHA YCBOGHHMsS OOY4YarOIIMMHUCS 3HAHWM,
nproOpeTeHusl yMEHUH, HaBBIKOB U CPOPMHUPOBAHHOCTH KOMIIETEHIIMI B pe3ybTaTe U3Y4YEeHUS yIeOHOH
JUCLUIUIMHBI (YACTH JUCLUIUIMHBI), OLEHKA CIIOCOOHOCTH 00YyYaroIerocsi K Hay4yHO-HCCIe10BaTeIbCKON
JESITEIbHOCTH.

JlokajibHbIe HOpMATHBHBIE AKThI, perJIaMeHTHPYIOLIUe IPOBe/leHre MPoueayphbl:

[TpoBeneHue MpoMexyTOYHON aTTecTalMy oOydarouuxcs peraameHtupyercs [lonoxxeHueM o Tekyliem
KOHTpPOJIE YCIIEBAEMOCTH M IPOMEXYTOUHOM arTecTaly OOYy4YaroIlMXCs, BBEACHHBIM B JIEHCTBUE
npuka3om ot 08.02.2018 Ne 61-O/1.

Cy0beKThbl, HA KOTOpPbIE HAMIPABJIeHA NMPoLeaypa:

[Tponienypa oneHMBaHUs JOJKHA OXBAThIBaTh BCEX OOYYAIOIIMXCS, OCBAMBAIOLIUX JUCLUIUIMHY. B ciy-
yae, €clii O0y4arolMiicsi He BBINOJHWI IPOAEMOHCTPUPOBA YMEHHUE pPEILEHUs 3a7ady, OH CUUTAETCS
MMEIOLIUM aKaJIEMUYECKYIO 33J0JDKEHHOCTD 110 IPAKTUYECKUM HaBbIKaM.

Ilepuon npoBeneHust npoueaypsbl:

Pemenue 3a1a4 BBIONHAETCSA CTYJCHTAMU Ha ayAUTOPHBIX 3aHATHUSIX.

TpeGoBannss K TmNOMelIeHUSIM M MaTePHAJbHO-TEXHMYECKMM CpeIcTBaM /Jsl NpOBedeHHs
NponeAypbI:

Jlns penienus 3a7ad BO BpeMsl ayAUTOPHBIX 3aHATHM CTYJEHTBI CHAOMXalOTCSl CIPAaBOYHOMN JIMTEpaTypoi,
[IEPEYHEM THUIIOBBIX ¥ CUTYAl[MOHHBIX 33Ja4

TpeGoBanus k KaApoBOMY 0OecriedeHHIO NIPOBe/IeHUsI POLeYpPbI:

[Tpouenypy oneHMBaHUs PELIEHNUS 3a1a4 IPOBOJUT IIPENOAaBaTellb, BEAYINN TUCIUILINHY.

TpeGoBanus Kk 0aHKY OLIEHOYHBIX CPEACTB:

Jlo Hayana mpoBeJeHHs NPOLEAYpHl MPernoAaBaTeieM MOATrOTaBIMBAETCS HEOOXOIUMbIN OaHK OLIEHOY-
HBIX MaTepUajoB JUIsl OLUEHKU 3HAHWN, YMEHUH, HaBBIKOB. BaHK OLIEHOYHBIX MaTEpHUajOB BKJIIOYAET B
ce0si mepevyeHb TUIOBBIX M CUTYAallMOHHBIX 3a7ay M TpeOOBaHMS K BBIIOJIHEHUIO U O(OPMIICHUIO pellie-
HUS, AITOPUTMBI PELICHMUSL.

Onucanue npoBeAeHUsi MPOLENYPHI:

Pemenue 3a1a4 MpoU3BOANUTCS CAMOCTOATEIBHO B MHINBUyaJIbHOM MOPSIKE WJIM MAJIBIMU IPYIIIIaMHU.
PesyabTaTsl npoueaypsi:

Pemenune 3amau oneHuBaeTcs Mo 2-X OaJUIBHOM IHIKane: «3auTeHO», «HE 3auTeHOo». OIeHKa 3a pelleHne
YUUTBHIBACTCSI IPU MPOBEJACHUH MPOMEXYTOUYHOM aTTECTallud Ha dTare MPOBEPKU MPAKTUYECKUX HaBbI-
KOB.

3.4. MeTonunka npoBeeHUsi IPOBEPOYHOI padoThI

Leabio nmpoueaypsl TeKylell aTTecTallly, MPOBOAUMON B (hOpMe BBIMIOJHEHUSI IPOBEPOUYHON paboThI,
SBJISIETCA OIIGHKA YPOBHS YCBOCHHs OOYy4arOIIMMHUCS 3HAHWH, NpUOOpEeTeHHs YMEHMH, HaBBIKOB U
c(OpMHUPOBAHHOCTH KOMIETEHIIMH B pe3yJbTaTe U3y4eHUs Y4eOHOM AUCUMIUIUHBI (YACTU TUCUUILINHBI),
OLIEHKAa CIIOCOOHOCTH 00yUaroIierocs K Hay4YHO-HCCIeJ0BATEIbCKOM 1eATEIbHOCTH.

JlokabHbIe HODMATHBHBIE AKThI, perJIaMEeHTHPYIOLIHE IPOBeAeHUEe POLeAYyPHI:
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[TpoBeneHNE MPOMEKYTOUYHOM aTTeCcTallMi O0ydJaromUXcs periaMeHTHpyeTcs [1ojokeHueM o TeKyIemM
KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUHOM arTecTaluu OO0y4aroluXcs, BBEICHHBIM B JCHCTBUE
npukazom ot 08.02.2018 Ne 61-O/I.

Cy0beKkThbl, Ha KOTOPbIE HANIPaBJIeHA Mpoleaypa:

[Tponieaypa oleHUBaHUs JOHKHA OXBAThIBATh BCEX O0YYAIOIIMXCs, OCBAMBAIOIIMX JUCIMILIAHY, IO KOTO-
pOii MPEAYCMOTPEHO BBIIIOJIHEHUE MPOBEPOUHON paboThl. B ciydae, ecnu oOydaromuiics HE BBITOIHUIT
paboTy, TO OH CYMTACTCS MMEIOLIUM aKaJIeMHUYCCKYIO 33 J0JKCHHOCTD.

Ilepuon npoBeeHusi NPOIETYPHI:

[TpoBepouHast paboTa BBIMOJHIETCS CTYJACHTAMH BO BPEMsS MTOIOBOTO 3aHATHS 10 OKOHYAHUHU M3YUYCHHS
paszzena JUCIUTLINHBL

TpeOoBanuss K TOMeEIIEeHUSIM M MATEePHAJbHO-TEXHHYECKHM CpeIcTBaM Jsi NPOBedeHHs
Npoueaypbl:

KonTponbHas paboTa BBITOJHIETCSA CTYJACHTAMU B XOJIC ayJUTOPHBIX 3aHATHH B y4eOHBIC ayTUTOPHUSIX
JUISL TIPOBEJICHUS TEKYIIErO KOHTPOJISA U IPOMEKYTOUHON aTTecTanuu — kad. NeNe 3-522a, 3-523, 3-525,
3-414, 1-307, 1-404.

[Tpr HEOOXOIUMOCTH TPH IOJIOTOBKE K pabOTe CTYJACHT MOXKET BOCIIOJIB30BaThCS AyJAUTOPUEH IS
CaMOCTOSITENIbHON paOOThI.

TpeGoBanus K KaAPOBOMY 00ecnedeHHI0 POBeIeHUsI POLeTYyPbI:

[porenypy OlleHUBaHUS TPOBEPOUHOI paOOTHI TPOBOIUT MIPEIIOIABATEIb, BEAYIIUN TUCIUTLIAHY.
TpeGoBanus kK 6aHKY OLIEHOYHBIX CPEICTB:

Jlo Hawana MpoBEJCHUS MPOIEIYPhI MPEMOAaBaTeIeM MOArOTaBIMBACTCS HEOOXOIUMBIH OaHK OIICHOY-
HBIX MaTepUAaJOB JUIsl OICHKW 3HAHWH, YMEHUWH, HAaBBIKOB. BaHK OIICHOYHBIX MAaTEPHAJIOB BKJIIOYACT B
ceOs1 BApUAHTHI IPOBEPOYHOM pabOThl U TPEOOBAHHS K €€ BBHIIOJIHCHUIO H oopmiieHnto. O0yJaromuiics
BBITIOJTHSCT BapHAHT pabOThI, MPEIHA3HAUYCHHBINA ISl HETO B COOTBETCTBHH C TpeOOBaHWMsMHU. B cirydae
BBINOJIHEHHS CTYJICHTOM HE CBOETO BapHaHTa, pad0Ta HE 3aCUMTHIBACTCS M BO3BPAIIACTCS CTYIEHTY LIS
UCTIPABJICHUSI.

Onucanue nNpoBeieHUs NPOLETYPbHI:

[TpoBepouHasi paboTa BBIMIONHSACTCS CTYIACHTAMH B XOJ€ AayAUTOPHBIX 3aHITHHA, paboTa IMMOIJICKHUT
IIPOBEPKE U PELICH3UPOBAHHIO.

Pe3yabTaThl mponeaypsbl:

KonTponbHas paboTa onieHuBaeTcs 1o 4-x 0aIbHOM IIKalle: «OTIHYHOY, «XOPOII0Y, «YIOBIETBOPUTEIh-
HO» M «HCYJOBIIETBOPUTEIbHOY». OTeHKa 32 pa0d0Ty YUHUTHIBACTCS MIPH MPOBEICHUU MPOMEKYTOYHON at-
TECTAIlMH Ha dTare MPOBEPKU MPAKTHUECKUX HABBIKOB.

3.5. MeTonunka npoBeeHusi 3allIMThI pepepaTa

Hesabi0 npoueaypbl TEKYIIEH aTTeCTallMy MO AMCHUILUIMHE, TIPOBOAMMON B (hopMe 3ammThl pedepara,
SBJISICTCA OLIGHKA YPOBHS YCBOEHHUS OOYyYarolIMMHUCS 3HAHWH, NpUOOpETEeHUs YMEHMH, HaBBIKOB U
c(OPMHPOBAHHOCTH KOMIIETEHIMI B Pe3yJIbTaTe U3y4eHHUs YI€OHON AUCIUIUIMHBI (YaCTH AUCIUTUINHBI),
OLIEHKAa CIIOCOOHOCTH 00yUaronerocs: K Hay4YHO-MCCIeJ0BATEIbCKOM 1eATEIbHOCTH.

JlokabHbIe HOpMATHBHBIE AKThI, perIaMeHTHPYIOIIHe NIPOBedeHHe MPOoLeayphI:

[TpoBeneHue nMpoMexyTOUHON aTTecTalMyu oOydarouuxcsl pernamentupyetcs [lonoxxeHneM o Tekyliem
KOHTPOJIE YCIIEBAEMOCTH M TPOMEXKYTOYHOW aTTecTalmuyd OOYyJaroluXcs, BBEIECHHBIM B JeiCTBHE
npukazoM ot 08.02.2018 Ne 61-O/1.

Cy0beKTbl, Ha KOTOpPbIe HAMPaBJIeHA MPoLeaypa:

[Tporerypa olleHMBaHMS JOJDKHA OXBATHIBATH OOYUYAIOIIMXCS, KETAOIIUX YrIyOJIeHHO OCBAaWBaTh JIUC-
[UIUTUHY, 110 KOTOPOH MPEAYCMOTPEHO BHINOIHEHUE pedepaToB.

Ilepuoa npoBeaeHus1 MPOLEAYPHI:

[Tponenypa oleHHBaHUS NMPOBOAMUTCS B COOTBETCTBUHU C y4eOHBIM IUIAHOM M paclUCaHUEeM Y4eOHBIX
3aHATHUH.

TpeGoBaHusi K MNOMELIEHUSIM M MaTepUAJbHO-TEXHMYECKMM CpeICTBaM /Uil NpPOBedeHUsl
npoueaypbi:

TpeOoBanusi K ayauTOpUM JIs  TPOBENEHHS TPOLEAYphl U  HEOOXOAMMOCTH  NPUMEHEHUS
CHEHATH3UPOBAHHBIX MaTEPUATBHO-TEXHIUYECKIX CPEICTB OIIPEEISIOTCS TIPSO IaBaTeIIeM.
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TpeOoBaHus K KaApOBOMY O0ecreYeHH 0 POBeIeHUs MPoueayphbl:

[Ipouenypy NpoBOAUT MPENOJABATENb, BEAYIIUN TUCHUTUINHY.

TpeOoBaHusi K 0aHKY OLIEHOYHbIX CPEACTB:

Jlo Hayana mpoBeJeHUs NPOLETYPHI MPEToAaBaTeIeM MOArOTaBIMBAETCS HEOOXOIUMbIN OaHK OIIEHOY-
HBIX MaTepuajoB JUIsl OLEHKU 3HAHWUW, YMEHUH, HaBBIKOB. BaHK OLIEHOYHBIX MaTEpHUajOB BKJIIOYAET B
cebst mpuMepHbIe TeMbl pedeparoB. OOyJaromuiics BEIOUPAET CAMOCTOATEIHLHO TEMY pedepara.
OnucaHue nNpoBeieHUs NPOLEIYPbHI:

3aKOHYEHHYIO PadOTy CTYIEHT CAAeT Ha Kadenpy B OyMakHOM H 3JIEKTPOHHOM BH/IE.

OcHoBaHMeM JUIs IOMTyCKa K 3amuTe pedepara sBlIsiOTCS:

- BBIOOp pEKOMEH1yeMO# TeMblI peepaTa

- odopmiieHue pedepara B COOTBETCTBUU C IPEIBIBISIEMBIMU TPEOOBAHUSIMU;

CryneHT 3apaHee TOTOBHUT BBICTYIJICHHE Ha 5 - 7 MUHYT, BbIOUMpasi OCHOBHbIE MOMEHTHI B pedepare. B
BBICTYIIJICHUH CIIEAYET OTPa3UTh MOTHUBBI BEIOOPA TEMbI, OCHOBHOE COJICp)KaHKE, BBIBOABI M UX 00OCHOBA-
Hue. [1loaroToBUTh MyIbTUMEIUMHYIO TPE3CHTALIMIO, TOMOTAIOIIYI0 PACKPBITH OCHOBHBIE TIOJIOKEHUS pa-
OOTBHLI.

3amuTa pedepara MpoBOJUTCS Ha 3aHATHH, COOTBETCTBYIOIIEM TeMe pedepara.

PesyabTaTsl npoueaypsi:

Pedepar ouenuBaercs mo 4-x OayuIbHOM IIKaje: «OTIMYHOY», «XOPOIIO», «YIOBICTBOPUTEIBLHO», «HEY-
JIOBJIETBOPUTEIbHO». OLIEHKA YYUTHIBAETCS MPHU CAaue MPAKTUYECKHMX HABBIKOB CTY/IEHTA HA MPOMEXKY-
TOYHOM aTTecTaIiH.

3.6. MeToanka npuémMa 0TYeTOB 10 BbITIOJHEHHBIX J1a00PATOPHBLIM padoTamM

Heabio nmpouexypsl TEKylleld aTTECTAllMU 10 AUCLUUIUIMHE, IPOBOAUMON B (hopMe npuéma OTHYETOB IO
nabopaTopHbIM paboTaM, SIBISETCS OLIEHKA YpPOBHSA MPHOOPETEHHs MPAKTUYECKUX HABBIKOB U
c(OPMHPOBAHHOCTH KOMIIETEHIIUI B Pe3yNbTaTe U3y4eHHUs Y4eOHON MUCIUIUTMHBI (YaCTH JUCIUILINHBI),
OIIEHKA CTIOCOOHOCTH 00YUaIOIIErocs: K Hay4HO-HCCIIeI0BATENbCKON eI TEIbHOCTH.

JlokajibHbIe HOpMATHBHBIE AKThI, perJIaMeHTHPYIOLIUe NIPOBe/leHre MPoueayphbl:

[TpoBeneHne mpoMeKyTOUHOM aTTecTanuu odydaromuxcs pernaMmentupyercs [lonoxkenuem o Tekyiiem
KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOW AaTTeCTallud OOYYaIOIIMXCs, BBEICHHBIM B JeHCTBUE
npukasoM ot 08.02.2018 Ne 61-O/1.

Cy0beKThl, HA KOTOpPbIE HAMIPABJIeHA NMpoleypa:

[Tponienypa oneHMBaHUs JOJKHA OXBAThIBaTh BCEX OOYUYAIOMIMXCS, OCBaMBAIOLIMX JUCHUIUIMHY. B ciy-
yae, eclii 00yJaromuiics He OTYUTAJICS 110 UTOraM BBIMOJIHEHHON paboThl, OH CYMTAETCS UMEIOIIUM aKa-
JEMHUYECKYIO 33JI0JKEHHOCTD MO NMPAKTUYECKUM HABBIKAM.

Ilepuon npoBeneHust npoueaypsbl:

JlaGopaTopHble pabOTHI BBIITOIHAIOTCS CTYACHTAMH Ha Ay IUTOPHBIX 3aHATHSIX KaK (hopMa WM YacTh MPAKTH-
4yecKoro 3aHATHs. OTYET 10 UTOraM BBIIIOJIHEHUS! pa0OThI BBIITOJIHAETCS CTYZAEHTOM BO BpEMs 3aHSTUS
WIN BHE ayJIMTOPHBIX 3aHATHI BO BpeMs cCaMOCTOSITEIbHOM paboThl. [IpreM oT4eTOB OCylIecTBIseTCS BO
BpEMsI IPAKTUYECKUX 3aHITHIH.

TpeOoBanuss K TNOMEIICEHHMAM M MATEPHAJbHO-TEXHHMYECKHM CPEACTBAM ISl IPOBENCHUS
Nnpoueayphbl:

Jis BeIMONHEHUsT JTaOOpaTOpHON paboOThl BO BpeMsl ayIUTOPHBIX 3aHATHUH CTYAEHTHI CHA0XaroTCs
o0ecreynBaroTCs J1a0OpaTOpHbIM OOOPYJIOBAHHUEM M METOJUMYECKUMHU YKa3aHUSMH 110 BBIMOJIHEHUIO
paboThI 1 OPOPMIICHUIO OTYETA.

TpeGoBanns k KaApoBOMY 00ecle4eHHIO ITPOBe/ICHUs PO EYPbI:

[Tpouenypy oneHUBaHUS XOJla BBHINOJHEHHUS paOOThl M OTYETa MO €€ BHIINOJHEHHUIO MPOBOIUT Mpernoja-
BaTellb, BEAYIUN TUCIUIIINHY.

TpeOoBaHust K 0aHKY OLICHOYHBIX CPEICTB:

Jlo Hayana mpoBeJeHHUs HPOILENyphl MpernojaBaTeieM MOJArOTaBINBAeTCs HEOOXOIUMBIH OaHK OIEHOY-
HBIX MaTepHaJioB JJIs OLEHKU 3HAHUM, yMEHUH, HaBbIKOB. baHK OLIEHOUHBIX MaTepHaioB BKIIIOUAET B I1e-
peuYeHb BOIIPOCOB BXOJHOT'O U BBIXOJHOT'O KOHTPOJISI U TPEOOBAHMUS K BHIMOJIHEHUIO U 0()OPMIIEHHIO OTYe-
Ta.

Onucanue npoBeeHusi NPOLEAYPHI:

19



BrimonHeHne sKcnepuMeHTaIbHOM YacTH J1abopaTopHON paOOThl MPOBOAUTCS MabIMU TPYMIAMU O]
PYKOBOJICTBOM M KOHTpPOJIEM IIpernoaBaressi, opopMIIEHHE OTUETa - CAMOCTOSTENIbHO B MHANBUIYAIbLHOM
MOPSIIKE WIM MAJIBIMU TPyIIIaMHU.

PesyabTaTsl npoueaypsi:

3amuTa OT4eTa OLIEHUBACTCS MO 2-X OAJTBHOM IIKale: «3a4TE€HO», «He 3auTeHO». OIeHKa YUUTHIBACTCS
IIPY [IPOBEICHUU IIPOMEKYTOUYHON aTTECTALIUU HA 3Talle IPOBEPKHU IPAKTUYECKHUX HABBIKOB.
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