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1. Ilesu u 3224 OCBOEHHSI TUCHHMILINHBI «DHU3NKA, MATEMATHKA» (1a/1ee — JUCIMILIMHA):

1.1 Heab ocBOeHHS TUCHUILTHHBI: ydacTue B ¢popmupoBannu komnerennnii YK-1, OIIK-8, cocrosimux B
(hOpMHUPOBAHKH Y CTYJICHTOB CITIOCOOHOCTH OCYIIECTBIIATh KPUTUUECKHHM aHATN3 MPOOJIEMHBIX CUTyaIlui Ha
OCHOBE CHCTEMHOTO TIIOJXOJa, BBIPA0ATHIBATh CTPATETUIO JEHCTBUI H CIIOCOOHOCTH WCIOIH30BAThH
OCHOBHBIC (DU3UKO-XMMHUYECKHE, MATEMaTHYCCKUE W EeCTECTBCHHO-HAYYHBIC IOHATHUS W METOMABI TIPH
penieHny mpodecCHOHABHBIX 3a7ad.

1.2. 3amauyu IMCHUILINHBI:

>

>
>

dbopMUPOBaHUE y CTYICHTOB CTOMATOJIOTHYECKOTO (PaKyIbTETa IOTUIECKOTO MBIILICHUS, YMEHUSI TOYHO
dbopMynupoBaTh 3aaa4y, CIOCOOHOCTh BHIYJICHATH TJIABHOE U BTOPOCTETICHHOE, YMEHUS JICNIaTh BHIBOJIBI
Ha OCHOBAHHWH TIOJYYCHHBIX PE3yIbTaTOB U3MEPEHHUIA,

NpUOOpETEHUE CTYACHTAaMH YMEHHUs JIellaTh BBIBOJBI HA OCHOBAaHWHM IOJYYCHHBIX pPE3yJIbTaTOB
W3MEPEHHUI;

U3YYCHUE pAa3/elioB MPHUKIAJAHON (U3UKH, B KOTOPBIX PACCMATPHUBAIOTCS MPHHIMUIBI PabOTHI U
BO3MOKHOCTH MEAMITMHCKON TEXHUKHU, TPUMEHAEMOMN IIPH TMarHOCTHKE U JICUCHUU;

oOydeHHEe CTYACHTOB METOJaM MAaTeMaTHYEeCKH, KOTOpPHIC MPUMEHSIOTCS B MEIUIIMHE H IO3BOJISIOT
U3BJIEKATh HEOOXOAMMYI0O HHGOPMAIMI0O U3 PEe3ylbTaTOB HAOMIOACHWNA W H3MEpPEHUH, OICHUBAThH
CTCTICHb HAJIS)KHOCTH IMOJTYICHHBIX JaHHBIX;

dbopMupOBaHUE HABBIKOB U3yYEHHS] HAYYHOU JINTEPATYPHI;

oOydeHHEe CTYACHTOB TEXHHUKE OC30MacHOCTH TMpU padoTe C JJICKTPOHHBIM W  ONTHYCCKUM
000pynOBaHUEM.

B pesynbrate 0OCBOCHUS TUCIUILTHHBI CTYIEHT JOJDKEH
3HaTh:

>

>

METOAOJIOTIUIO a6CTpaKTHOFO MBIIUJICHUA AJI1 CUCTEMAaTH3alluM KOJIHWMYCECTBCHHBIX M KaUYC€CTBCHHBIX
XapaKTePUCTHK (PU3NOTIOTUIECKOTO COCTOSIHUS OPTaHU3Ma M OKPYXKAOIIEeH CPe/ibl;

METOJIUKY TPOBEIACHHUS WU3MEPCHHH (PU3NICCKUX XAPAKTCPUCTUK OUOJIOTHYECKOTO0 OOBEKTa METOIHMKY
MaTeMaTHYeCKO 0O0pabOTKM pe3yabTaToB (PU3MUECKUX XapaKTEPUCTUK OHOJIOTMYECKOro OOBEeKTa,
CMBICT aHaAJIOro-IM@poBOro mnpeoOpa3zoBaHUs, MUMETh MOHATHE O IM(PPOBOM CHUrHaie, Kak oOpase
aHaJIOTOBOTO, MOHATHS YaCTOTHI U MEPHOAA JUCKPETH3ALMH.

YMmeTh:

>

>

BBISIBJISITH OOBEKTUBHBIE, (DU3MUECKHE TIPOIECCHl B OMOIIOTMYECKUX CUCTEMaX U OMPEAENsTh X CBS3b C
dbyHIaMeHTaIbHBIMH 3aKOHAMH (PU3UKU;

MOJIb30BAThCSA AHAJIOTOBBIMH W IU(POBBIMH  M3MEPHUTEIBHBIMA TPHOOpaMU  JJIT  U3MEPCHHS
MEXaHHYECKUX CBOWCTB KHUIKOCTEH, DJIEKTPHUYCCKHX M ONTHYCCKHX XapPAKTEPUCTHK OHMOJIOTHYECKHX
00BEKTOB, JI03UMETPHUH;

MPOBONTH OIEHKY pa3pemaronieil CrIOCOOHOCTH W Tpejeiia pa3penieHus] ONTHYECKOTO MHUKPOCKOIIA,
XapaKTepU30BaTh CBOMCTBA M300PKEHUH, MTOTYICHHBIX B O0BEKTHBE, OKYJISIPE, MUKPOCKOIIE, HAXOUTh
npuOOPHBIEC MOTPEIIHOCTH aHAJIOTOBBIX U IU(POBBIX U3MEPUTEITHHBIX MPUOOPOB;

MPOBOANTH CTATUCTHYECKYIO 00pabOTKy Pe3yNbTaToOB 1a00paTOPHBIX U3MEpEeHU (HU3NUECKUX BEITHYUH,
OIICHUBATh JOBEPUTEIbHbIE WHTEPBAJBl MO 33JaHHOW JOBEPHUTEIHHOW BEPOSTHOCTH, MOIY, MEIUaHy
BBIOOPKH, CTPOHMTH THUCTOTPAMMBI W KYMYIATHI paclpeieNeHuil, MPOBOAUTh OIEHKY MOTrpelrHoCTel
NPSIMBIX W KOCBEHHBIX HW3MEpPEHUH (PU3NYECKOW BEIMYHUHBI, MPOBOAWTH H3MEPEHHUS C TIOMOIIBIO
U (POBBIX TPHUOOPOB.

Baagern:

>

MGTOJIOHOFI/I@I\/'I a6CTpaKTHOFO MBIIIJICHUSA IJIs BBIIIOJIHCHUSA 3aKIFOYCHHA O PE3yiibTaTax I/I3MepeHI/Iﬁ
(GUBHYECKUX XapaKTEPUCTHK OUOIOTMUYECKUX OOBEKTOB M MaTeMaTHYeCKOW 0OpabOTKM MOTyYEHHBIX
JIAHHBIX;

METOJUKON M3MepeHUs: (PU3MYEeCKUX BEUYHH C TTOMOIIBIO aHAJIOTOBBIX M IU(MPOBBIX U3MEPHUTEIHHBIX
MpUOOPOB, METOIUKON OIIEHKH IMOTPEIIHOCTEN MPSIMBIX U KOCBEHHBIX H3MEPEHUH.



2. Mecto nucunmiaudbl B cTpykrype OOII BO opranusanuu:

2.1. Yyebnas aucnumumHa «Puszmka. Maremarnka» OTHOCHUTCA K €CTECTBEHHOHAYYHBIM JIHUCIHUILIMHAM

obs3arenpHol yactu bioka 1 (B1.0.9) «Iucuummmney OOIT BO. Jucuuminaa uzydaercs B 1 cemectpe.

2.2, Hnsa

HU3YUCHUA  OUCHUIIJIMHBI

NpeaAIICCTBYIOIUMU JUCHUITIIMHAMMU

- HIKOJIBHBIN KypC (PU3UKH,

- IIKOJBHBIM KypC MaTEMATHKHU.

HE00XOAUMBI

3HAHUS,

yMEHUs

U HaBBIKH,

bopmupyembie

2.3. 3ydenue TUCHMIIIMHBI HEOOXOAMMO JUIsl 3HAHWH, YMEHUN U HaBBIKOB, (DOPMUPYEMBIX MOCIETYIOIUMH

JAUCHUIIIIMHAMHU HpO(l)eCCI/IOHaJ'IBHOFO HUKJIAa: (1)I/I3I/IOJ'IOFI/I5[, 6I/IOXI/IMI/IH, MI/IKp06I/IOJIOFI/I5[ n BHUPYCOJIOT'HA,

T'MrucHa, O6IJ.[CCTB€HHO€ 3J0pPOBEE, JIYUCBasA NMArHOCTUKA U JIydEBasA TCpaIiusi.

3. Pe3yJIbTaTbl OCBOCHMSA JUCHUIIJIMHBI 1 MHIANKATOPBI JOCTUKCHUS ROMHeTeHHHﬁ:

N3ydyenne qUCHUIIMHBI HAITPaBJIEHO HA (GOPMHUPOBAHKE Y 00YYAIONINXCA CleayonuXx yHuBepcanbHbiX (YK),

obmenpodeccuonansubix (OIIK) n npodeccnonansupix (I1K) kommereHmii:

nHpOpPMAIMA W PEIICHUN
Ha  OCHOBE JICCTBHI,
9KCIIEPUMEHTA U OIIbITa
U-3yi1s

Nmeer MPAKTUYECKUN
OTIBIT: UCCIICJIOBAHMSI IPOO
JeMbl  TIPO(heCCUOHATTLHOM
JICATEIbHOCTH C IPUMEHE
HHEM aHaliu3a, CHUHTE3a |
JPYruX METOJI0B MHTEJLIEK
TyaJbHOW  JIESITENbHOCTH;
pa3paboTku CTpaTeruu
JeUCTBUN Ui pelleHHs
po¢heCCHOHATBHBIX
npoOiieM

Kon Conepxanue Kon u HaumeHoBanue B pesynpraTe n3ydeHus: AUCIUTUTHHBEI 00yJarouecs
n | Komm- KOMIIETEHIIUM | UHAUKATOpa JIOJKHBI:
/Ne | TeHIH WJIH €€ YaCTHU) | JOCTUKEHHUS
( ) KOMITETEHIIHH 3HaTh VYMmeTh Bnanerb
1. | YK-1 CoocoOen Hﬂ-lym.l METOL0JIOTHIO [0JIy4aTh HOBBIE | METOJIOJIOTHEHN
OCYHIECTBIIATh | 3HaeT: MeToabl Kputh- | AOCTPAKTHOrO 3HAaHUSI Ha OCHOBE | aOCTPAaKTHOTO
KPUTHYECKUII | YECKOTO aHAIM3a M OLeHKH | MBIIUICHUS  JUIL | aHAlu3a, CHHTE3d, | MBIIICHUST Ul
AHAIN3 COBDEMEHHBIX ~ HAyYHbIX | CHCTCMATH3aUMK | BBISBIAT  OOBEK- | BBIIONHCHMS  3a-
MPOGIEMHBIX JIOCTHKEHMH;  OCHOBHble | KONMYECTBEHHBIX | THBHBIC, (DH3MYEC- | KIIOUECHHT O pe-
o M KaueCTBEHHBIX | KM€ IPOLECCHl B | 3yJbTarax u3-
CHTYalHit Ha MPUHIOUIBL  KPUTHYECKOTO p Y a
aHaM3a XapaKTEPUCTHK 6uosorudeckux cuc | MepeHuit  ¢usu-
OCHOBC HI-2vic1z (U3HONIOTHYECKO- | TeMax M OIpEAe | YeCKHX  XapakTe
CHCTEMHOTO Vmeer 1 onyuats Hoppic | [0 COCTOAHMS Op- | JMTh HX CBSi3b C | PHCTHK OuosIoTH-
noaxona, 3HaHI/I$[. Ha OCHOBe apa- | TAHM3MA M OKpY- | GyHIaMCHTAaNbHBIM | YECKHX OOBEKTOB
BEIpa0aThIBaTh nM3a, CHHTe3a; cOGHpATh JKaIoIel cpebl " 3aKOHaMH | ©  Maremarudec-
2 E o
CTpPATETHIO JaHHBIE 1O CHOYKHBIM 1076370911 Koii  00paboTku
7 i MOJTYYSHHBIX
ACUCTBUH. Hay4HBIM npobieMam, amzzlx
OTHOCSIIIUMCSL K TIpodec- A
CHOHAJIBHOU obuacry;
OCYIIECTBIIATD MOUCK




2. | OIIK-8 | CrocobGen
HCTIOIb30BaTh
OCHOBHBIE (H-
3UKO-XUMH-
Yeckue, Mare
MaTHYEeCKHE U
€CTECTBEHHO-
Hay4YHbIC TOHS
TUSL 1 METOJBI
Opy  peleHun
npodeccuo-
HaJIbHBIX
3ajad.

H-1onk-s.a.

3HaeT: OCHOBHbBIC (hHU3UKO-

XUMHYCCKUC, MareMaTtu
YCCKUEC M CCTCCTBCHHO-
Hay4YHBIC TIOHATUA u

METOJBI, KOTOPBIE HCIONb
3YIOTCSl B MEIULIUHE
H/I-20mk-8.2.

YMeeT: UHTEpIPETUPOBATh
JaHHBIE OCHOBHBIX (u3m
KO-XMMHUYECKUX, MaTema
TUYECKUX U eCTECTBEHHO-
Hay4YHBIX METOAOB HCCIE
JOBaHUSI TIPU  PpEIICHUH
po¢eCCHOHATBHBIX 3a1a4
H/1-3onk-8.3.

Nwmeer IPaKTUYECKUM
OTBIT: TPUMEHEHHUS OCHOB
HBIX (DU3UKO-XUMHYECKUX,
MaTEMaTHYECKUX U €CTECT
BEHHO-HAYYHBIX METOJOB
HCCIICOBaHMUs IIPH pelle
HUM  TIpo(heCCHOHATBHBIX
3a1a4

METOJMKY  IIpO-
BEACHUS  H3Me-
peHuit  ¢usmyec-
KHX  XapakTepHc
TUK OHONOTHYEC-
KOT0 00BeKT
METOJIMKY MaTe-
Matudeckoir obpa
00TKH pe3ynbTa-
TOB  (pusmyecKux
XapaKTePUCTUK

OHMOIIOTHIECKOTO
o0BeKTa

MIOJIB30BATHCS
AHAJIOTOBBIMH u
U(QPOBBIMU  H3MeE-
pU TENBHBIMH TPH-
Gopamu 11 u3Mepe
HHUSI MEXaHUYECKHX
CBOWMCTB  KHJKOC-
TeW,  dIeKTpuyec-
KHX M ONTHYECKHX
XapaKTepUCTUK
OHOIOTHIECKUX
00BEKTOB, JTO3UMET
pum, TIPOBOIUTH
OIICHKY pa3pemaro-
el  CIIOCOOHOCTH
U Tpezerna paspermie
HUS ~ ONTHYECKOTO
MHKPOCKOTIIA, Xapak
TEpU30BaTh CBOMCT
Ba  HM300paxkeHui,
MOJTYYSHHBIX B
00BEKTHBE, OKYJIS-
pe MHKpPOCKOTIa,
pabotate ¢ mmazep-
HOI1 TEXHUKOHN
HaXOJIUTh pH-
OopHBIC MO Tpem-
HOCTH aHaJOTOBBIX
U IUQPOBBIX H3Me-
PH TENBHBIX MPHUOO-
pOB, MPOBOAUTH
CTaTUCTUYECKYIO
00paboTKy pe3yiib-
TaTOB  Jaboparop-
HBIX M3MEpEeHUN Qu
3UYECKUX BEIMYUH,
OIICHUBATh JIOBEPH
TENbHBIE  WHTEpBa
Il MO 3aJaHHOU
JIOBEpUTEIbHOI Be-
POSITHOCTH,  MOIY,
MeanaHy BBIOOPKH,
CTPOUTH THUCTOrpam
Mbl M KYMYJISTBI
pacupeneneHun,
MIPOBOJUTE OILICHKY
MOTPEIIHOCTEN
HPSAMBIX M KOCBEH-
HBIX U3MepeHuil
busngeckoit
BEJINYMHBI

METOIUKOMI u3-
MepeHuss  pusu-
YECKHUX BEJIMYHH C
MOMOINBI0  aHa-
JIOTOBBIX W 1u(
POBBIX  HM3MepU-
TENBHBIX pH-
0OpoB,  MeETOIH-
KOM OIIEHKH IIO-
rpelHocTen
TIPSIMBIX
KOCBEHHBIX
HU3MepeHui

* Unouxamop 0ocmudicenus KoMnemeHyuu — COB0KYRHOCMb 3aNIAHUPOBAHHBIX Pe3Vibmamos o0yueHus no OUCYUNIUHAM
(mMoOynAM) U Bpakmuxam, Komopuvle obecneuusarom @opmuposanue y 6bINYCKHUKA 6CeX KOMNemeHYull, YCMAaAHOBIeHHbIX

I’lpOZpaMMOIJ cneyuaiumema.

Omo 0606wenHble Xapakmepucmury, YmouHsiowue u packpuleauue QopmyauposKy KOMREMeHyul 8 8uoe KOHKDENHbIX
oelicmeuti, BbINOHAECMbIX BbINYCKHUKOM, OCBOUBWUM OAHHYIO Komnemenyuio. Mnouxamopvl 004CHbL OblmMb CONOCMABUMbBL C
mpyoosvimu QyuKyusmu u (un) mpyoosuimu Oeucmsusimu (npogheccuonanrbrbll cmanoapm), Ho He pasHul um. Muouxamopwvi
00CmUICeHUsS. KOMNEMEHYUU OONNCHBL ObIIb UBMEPSEMbL C NOMOWBIO CPEOCME, OOCMYNHBIX 8 00PA306AMENLHOM HpoYyecce.




4. Pa3nenbl JMCHUIJIMHBI M KOMIIETEHIIMU, KOTOPbIe (POPMHUPYIOTCS MPHU UX
U3yYEeHUM:

1/ Ne

Kon
KOMIIETEH-
13078

HanmenoBanne pasaciia
JUCLMITIIMHBI

Coneprkanue paszena B JUAAKTHYECKUX SIUHUIIAX

VK-1,
OIIK-8

OCHOBBI MAaTEMAaTHYECKOI'O
aHaJIn3a

[IpomsBognrie u muddepennnansl. [IpumMeHeHne MeETOIO0B
TG GEepeHIIMANTBHOTO WCYMCIACHHS I aHanu3a (yHKIIHA.
[IpownsBoanblie ciiokHbIX (yHKIWA. [IpaBria nHTErpupOBaHUsI.
Brrunciienrie HeonpeIeICHHBIX U ONMPEACIEHHBIX HHTETPAJIOB.
Metonbl perienust auddepeHMaTbHBIX YPaBHEHUH IMEPBOTO
TIOPSJIKA C Pa3ICIITIONUMHUCS TEPEMECHHBIMH.

VK-1,
OIIK-8

OCHOBBI TEOpUH
BEPOATHOCTEN U
MaTeMaTU4ECKON
CTaTUCTHUKH.

CrnyyaitHoe coOBITHE. Onpenenenue BEPOATHOCTHU
(cTaTucTHYeCKOe M Kiaccudeckoe). I[IoHsITHE 0 COBMECTHBIX H
HECOBMECTHBIX COOBITHSX, 3aBUCHMBIX M HE3aBHCHUMBIX
coOBITHsIX. TeopeMbl CIOXKEHUSI U YMHOXKECHHUSI BEPOSTHOCTEH.
VYcnoBHble BepoATHOCTH. HempepelBHBIE U IUCKPETHBIE
cllyyailHble BEJMYMHBI. PacmpezeneHue AWCKPETHBIX H
HEMpPEPBIBHBIX CIy4alHBIX BEJIWYMH, HX XapaKTePUCTUKU:
MaTeMaTHYECKOe OXHIaHHE, aucrepeus, cpenHee
KBaJpaTUYHOE OTKJIOHEHHUE. Hopmanbnblit 3aKOH
pacnpezienieHus] HeMpPEePhIBHBIX CIIyYaiHbIX BeNUYUH. OYHKIMA
pacnpenenenus. IlnotHocts BeposTHocTH. CTaHIapTHBIE
HUHTEPBAJIBL.

OCHOBBI ~ MaTEeMaTHYECKOW  CTATHUCTHUKH. I'enepanbHas
COBOKYITHOCTh u BBIOOpKA. O0BeM BBIOODKH,
penpe3eHTaTUBHOCTb. CraTtuctuueckoe pacripeneneHue
(BapmammoHHBI  psp). ['mctorpamma.  XapakTepHUCTHKH
nojioxxeHust (MoJla, MeAuaHa, BBIOOpPOYHAS CpenHsis) WU
paccesiHus (BbIOOpOYHAsE AMCHEPCHsl M BBHIOOPOYHOE CpejiHee
KBagpaTHueckoe  OTKIOHeHue).  OueHka  mapaMeTpoB
reHepaJIbHON COBOKYITHOCTH 110 XapaKTEPUCTUKAM e€ BBIOOPKH
(Toyeunas u wuHTepBajbHast). JlOBEpUTENbHBIH HHTEpBal M
JOBEpUTENIbHAsT  BEPOSITHOCTh. llorpemHocT  M3MepeHHH.
CpaBHEHHE  CpEAHMX  3HAUYEHMH  JABYX  HOPMAJBHO
pacnpeneneHHbIX TeHepaIbHBIX COBOKYITHOCTEH.
Craructuueckast nposepka runore3. OueHKa JOCTOBEPHOCTH
paznuunii no kpurepuro CThroAeHTA.

YK-1,
OIIK-8

MexaHuKa >KUIKOCTEH U
ra3oB. AKyCTHKa.

Ouznueckre  METONbI, KaKk  CpelcTBa  OOBEKTHBHBIX
WCCIIeIOBAaHUN 3aKOHOMEPHOCTEH B JKMBOI npupoae. 3HaueHne
(bv3uky A7 MEeTUIMHBL. MeXaHWdecKHne BOJHBI. YpaBHEHHUE
IocKoH  BomHBL.  [lapamerpsl  koneGaHWii W BOJIH.
OHepreTudeckue  xapaktepuctuku. Oddext  Jomepa.
Hudpakous m unTepdepeHuuss BoaH. 3BYK. Buapl 3BYyKOB.
Cnexktp 3Byka. BonnoBoe conporusienne. OOBbEKTHUBHBIE
(pusmueckue) XapaKTEPUCTUKHU 3ByKa. VYaeTpa3Byk,
(m3nyeckue OCHOBBI NMPUMEHEHWS B MeauIuHe. MnaeanbHas
XKUAKocTh. ['MapocraTueckoe AaBiieHUE. 3aKOHBI WACATbHOU
JKUIKOCTH  (HEpa3phIBHOCTH CTpyH, bepHymnn). IlomHoe
naBieHue. Metonasl wW3MepeHus naBieHud. CTarmoHApHBIN
MOTOK, JAMUHApHOE M TypOyJeHTHOE Te4YeHHs. Bs3KoCTb.
OnpeneneHnss BI3KOCTH KHAKOcTeM MetogoM CTokca U
metosiom OctBanbaa. Popmyna HploTOHA, HHIOTOHOBCKHE U
HEHBIOTOHOBCKHE KHIKOCTH. Popmyna Ilyaszeitna. Yucno
Pelinonpaca. I'unpasnnyeckoe COIPOTUBIICHUE B
MIOCIIEIOBATENbHBIX, MMapaJUIETbHBIX W KOMOMHHPOBAHHBIX
cucTteMax TpyOok. PasBeTBisromiuecs cocynbl. 3akoH ['yka.
Monynp yrpyrocT.




VK-1,
OIIK-8

DNeKTpOoIMHAMUKA.
dusnyeckue IpoIecch B
TKaHSX TIPH BO3ICHCTBUH
TOKOM U
AJIEKTPOMArHUTHBIMHU
IIOJISIMH.

OCHOBBI MEIUILIMHCKON
DIICKTPOHUKH.

3akon Oma s TIepeMEHHBIX TOKa W HampspkeHws. llomHoe
COMPOTUBJICHHE (MMIENAHC) B DJJICKTPUYCCKUX CXEMaX,
colepXalluX EMKOCTHYI0 U PE3UCTUBHYIO KOMIIOHECHTBHI.
ONEeKTPUISCKUN  TUTIONG.  DJIEKTPHUECKOE II0JIE  JTHIIOJS.
TOKOBBIA MOHOTIONE. TOKOBBIA IHUITONB. DIEKTPHUISCKOE ITOJIE
TOKOBOTO JWIIOJS B HEOTPAaHMYCHHOW MPOBOMSIEH cpefe.
OCHOBHBIE TIOHSITUS MEUIIMHCKON ANEKTPOHUKH.
be3zonacHOoCTh M HAaAEKHOCTH MEAUIMHCKON anmaparypsl.
OCOOCHHOCTH CHUTHAJIOB, 00pabaThIBAGMBIX MEIUIIMHCKOM
AJICKTPOHHOH anmapaTypoi U CBsI3aHHBIC C HUMU TPeOOBaHUs
K  MEIHWLMHCKOW  3JeKTpoHuke. IlpuHumn  aeicTBus
MEIUIIMHCKONW  JJIGKTPOHHOW  ammaparypbl  (T€HepaTopHI,
YCHIINTENH, AaT4uKH). TexHuka 6e30MacHOCTH Mpu padboTe ¢
ANEKTPUICCKUMH MTPHOOpaMHU.

YK-1,
OIIK-8

Onruka.

KBanToBas usuka.
HNonusupyromue
U3ITy4EeHUSI.

OCHOBBI 1O3UMETPUM.

I'eomerpuyeckass onruka. SIBil€eHHE IOJHOTO BHYTPEHHETO
oTpaxkeHus1 cBera. Pedpakromerpus. Jlmazel. Onrtuueckue
XapaKTePUCTUKH TOHKUX COOMPAIOIIMX M PacCEUBAIOIINX
nuH3. OnTuueckas cuia JWH3bl. BojokoHHas onTHKa.
Muxkpockomnusi. DHepreTu4eckre XapaKTEpPUCTUKU CBETOBBIX
MIOTOKOB, TOTOK: IOTOK CBETOBOTO HW3JIy4EHHUs M TJIOTHOCTb
ITOTOKA (MHTEHCUBHOCTB ). BomHosas OTITHKA.
Hudpaknuonnass  pemetka.  JuppakuuOHHBIA  CHEKTP.
Pazpemaromas ~ cnocoOHOCTh ~ ONTHUYECKUX  NPUOOPOB
(mukpockoma, rTnasza). llomsgpmsamums cBera.  CrocoObl
MOJTyYEHUS TIONAPU30BaHHOTO cBeTa. OnTHuecKasi akTHBHOCTb.
B3anMopeiicTBue cBera ¢ BelmecTBOM. PaccesHue cBera.
[Tornomenwue CBeTa. 3akoH Bbyrepa-Jlam6epra-bapa.
Onrtuyeckas IIOTHOCTb, IPO3PAYHOCTb.

OHepreTuuecKue XapakTePUCTUKHA CBETOBBIX MOTOKOB, IMOTOK:
[IOTOK CBETOBOTO  M3JIyuye€HUS] W  IUIOTHOCTh  IOTOKa
(uHTEeHCHUBHOCTB).  AOCONIOTHas Temreparypa. TemoBoe
H3Iy4YeHue. XapaKTepUCTUKU U 3aKOHBI TETJIOBOTO U3ITY4EHHS.
Crnektp wu3snydeHuss uépHoro Ttena. Mzmydenne ConHua.
DJIEeKTPOHHBIE JHEPreTUUYECKHE YPOBHM AaTOMOB U MOJEKYIL
OnTnueckue CIIEKTPHI aTOMOB u MOJIEKYIL.
Crnekrpodoromerpus. Jliomunecuennus. 3akon Ctokca st
(hOTOMOMUHECIICHIINH. CriekTpsl JIFOMUHECIIEHIINN.
Cnextpodnyopumerpus. JlloMHUHECHEHTHasT MHUKPOCKOITHSL.
[IpocTpancTBeHHast u BpeMeHHas KOTepEHTHOCTh
AJIEKTPOMAarHUTHOTO  u3nydeHus. Jlazepbl. OcoOeHHOCTH
JIa3€pHOT0 U3ITYYECHHUS.

PagmoakTuBHOCTE.  3aKOH  pajiMOakTUBHOIO  pacnaja.
BsaumopeiicTBue o-, B- U y-M3JIy4eHUH C BEHICCTBOM. DTallbl
B3aMMOJCHCTBAA WOHM3HUPYIOIMINX H3IIyUYeHUI C BEIECTBOM
(mepBUYHBIN, BTOPUYHBIH, mocienyromue). Jlozumerpus
MOHM3HUPYIOIIET0 N3Ty4YeHHs. BUIbl 103MMETPOB, TEXHUYECKHE
OpUHIMIBE UX paboTbl. IloryomeHHas, 3KCIO3HLMOHHAS U
SKBUBAJICHTHAS 03bI. PagraninoHHbIi QoH.




5. O0beM TMCUMILUIMHBI U BUIbI Y4eOHOIi padoThI.

TpynoeMKocTb TpymoeMKoCTb 110
Bun yu e6HOl p a60TEI 00BeEM B 00BEM B cemectpam (AY)
3a4YCTHBIX AKAICMHYCCKUX 1 CEMECTDP
enunnnax (3E) gacax (AY)
Ayoumopnas paboma, 6 mom uucne 2 72 72
Jlexmmm (J1) 0,3 10 10
JlabopaTtopubie mpakTukymsl (JIIT) @I'OC ne npedycmompeHwl
ITpaktuueckue 3ansatus (I13) 0,9 ‘ 34 ‘ 34
Knununueckue npaktuyeckue 3ansatus (KI13) @I'OC ne npedycmompeHwl
Cemunapsl (C) @I'OC ne npedycmompeHwl
CamocrostensHas padora cryznenra (CPC) 0,8 | 28 | 28
Hayuno-uccnenoBarenbckas pabora CTyIeHTa @I'OC ne npedycmompena
[IpomexxyTouHas arrecrauus
3AYET

OBLIAA TPYAOEMKOCTb 2 72 72
6. Conep:kaHue QTUCHHUILIHHBI
6.1. Paznenl AUCHUNJIMHLI U BUABI 3AHATHI:

Ne Ne HanMenoBanue pasjiena JUCIUIUTHHBI Bunel yue6Hoii pabotser* (B AY)

m/m | cemecTpa 1 Jin | O3 | C | CPC | Beero

1 1 OCHOBBI MATEMATUYECKOTO AaHAJIN3A. 6 4 10

2 1 OcHoBbI TeopuH BEpPOSITHOCTEN u 6 12 6 24

MaTEeMaTHYeCKON CTATUCTUKU.
3 1 MexaHuKa KUIKOCTEH U ra30B. AKYCTHKA. 5 9 4 15
4 1 DnexTpoauHamuka. Ou3nueckre mporecchl
B TKAHSX TIPU BO3JICHCTBHH TOKOM H 5 5
ANEKTPOMArHUTHBIMU TMOJISIMHU.
OCHOBBI MEIUIIMHCKOMN DJIEKTPOHHUKH.
5 1 Onruka. KBanToBast pusuka, HOHU3UPYIO- 5 7 8 17
e m3rydeHrs. OCHOBBI JJO3UMETPHH.
3auem
NUTOIrO 10 34 28 72
* J1 — nexyuu; JIIT — nabopamopuviii npaxmuxym; 113 — npaxmuueckue 3auamusi; C — cemunapwol,
CPC — camocmosimenvHas paboma cmyoeHma.
6.2. TemaTndeckuii MJIaH JEeKIUMN:
Ne Haumenoeanue mem nexyui OGrem B AY
/I ceMecTp | ceMecTp
1 2

BBeneHue B TEOpUIO BEPOATHOCTEN

(DYHI[aMCHTaHBHBIC CTATUCTUYCCKHUC PACTIPCACIICHU A CJ'Iy‘-IﬁfIHLIX BCIIMYHH

OCHOBHBIE MTOHATUI MaTEMaTUYECKON CTATUCTUKHU.

Konebanus, BoJIHEI. MexaHn4ecKre BOJIHEI,

Mexanuka naeanbHON KUJIKOCTH.

MexaHnKa BI3KHX, HBIOTOHOBCKUX, JKHJIKOCTEH.

OCHOBBI T€OMETPUYECKOM U BOJTHOBOM ONTUKU. MUKpOCKOIHS.

©IND G AW =

OrnrTryeckrie KBaHTOBBIE TEHEPATOPHI (JIa3ephl).

HTOI'O (scezo - AH)




6.3. TemaTnueckuii njiaH JadopaTOPHbIX NPAKTHKYMOB:
He npedycmompeno OI'OCom.

6.4. TeMaTHyeckHii NJIaH NPAKTHYECKUX 3aAHATHIA:

Ne Haumenosanue npakmuueckux 3aHAmuil Oo0bem B AY

. cemecmp 1

WccnenoBanue GpyHknmii Merogamu auddepeHInaaIbHOT0 CYHCICHUS . 2

Pacuérpl pn3nyecKnx XapakKTepUCTUK METOOM MHTETPAILHOTO CUHUCIICHUSI. 2

WIN| -

UccnenoBanne (u3Myeckux MPOIECCOB ¢ TMOMOIIBI  auddepeHIraTbHbIX 2
YPaBHEHUU C pa3/ICISIONIMMHUCS TEPEMECHHBIMHU.

4 | 3yueHue XapakTepUCTUK (yHIAMEHTAIbHBIX CTATUCTHUYECKUX pAaCIpeNeIeHH. 4
MareMatuueckoe 0>KHIaHue, TUCIIEPCHsL.

5 | Cratuctuueckas oOpaOOTKa OMBITHBIX JAHHBIX (ILICHTpaJbHAs W HHTEPBAJIbHAS 4
OIICHKU MPSMBIX U KOCBEHHBIX H3MEPEHUN).

6 | Craructuyeckass o00paboOTKa OMBITHBIX JaHHBIX (CpaBHEHHE PpE3yJbTaTOB 4
U3MEpPEHUI).

Onpez[eneHI/Ie BA3KOCTH X KHAKOCTH METOAOM Crokca.

2
8 Onpenenenue BI3KOCTH KUAKOCTH MeTosioM OCTBajbIa.
9 CHsITHE CIIEKTPAIHLHOM XapaKTEPUCTHUKH yXa HA MOPOTe CIBIIITUMOCTH.

10 | Muxkpockonus. CnenuaibHble IPUEMbl MUKPOCKOITHH.

11 | Pedppaxromerpus. (I'eomeTpruyeckas onTuka).

WINNWW W

12 | Onpenenenue AMMHBI BOJIHBI CBETA, PA3MEPOB APUTPOLIUTA.

HTOI'O (scezo - AY) 34

6.5. TemaTnueckuii VIaH KIMHUYECKUX MPAKTHYECKUX 3AaHATHIA:

- @I'OC ne npedycmompenoi.

6.6. TemaTHuyecKuii IJIaH CEMHUHAPOB:
- @I'OC ne npedycmompenoi.

6.7. Buabl M TeMbI caMoCTOATEIbHOM padoTsl ctyaedTa (CPC):

Ne Buner 1 temsr CPC* O0beMm B
n/n AY

cemectp 1

1 [IpaBuna B3ATUS NPOU3BOAHBIX (YHKIMIA OJHON mNepeMeHHOH. B3sdTue THIOBBIX 2
MTPOM3BOIHBIX, UCIIOJIb30BaHUE TAaOIUIIBI TPOM3BOIHbIX. /[3, C/]O

2 [IpaBuna HaXOXKAEHUS HEONPEIEIEHHBIX HHTErPAJIOB. B3sTHE TUITOBBIX HHTErPAJIOB, 2
MCTOJIb30BaHUE TAOIUIIBI CTAHAAPTHBIX UHTErpaioB. [IpaBuna unrerpupoBanus. /3,
CA0

3 Bseznenue B TeoprIo BEpOATHOCTEN. BhIKClIeHHE BEPOATHOCTEN HECOBMECTHBIX U 2
HE3aBHCHUMBIX COOBITHI. BbruncieHne 4acToT ¥ OTHOCUTEIbHBIX YAaCTOT CIIYyYalHbIX

cobwrtuii. /13, C/{O

4 dyH/1TaMEHTAJIbHBIE CTATUCTUYECKUE PACTIPEICTICHUS CITyYaiHbIX BEJIMYMH. 2
Brluucnenne MmaTeMaTHYECKUX OKUJIAHUNA U JUCTIEPCHM TUCKPETHBIX CIIy4ailHBIX
penuuuH. /[3, C/[O

5 OcCHOBHBIE TIOHATHS MATEMATUYECKON CTATUCTUKU. XapaKTePUCTUKH BBIOOPKH, KaK 2
OIIEHKU NTapaMeTPOB reHepagbHOM COBOKYNHOCTH. /{3, C/[O

6 HOBerHOCTHOC HaTsDKenne. CMaunBaHue U HECMAaYUBaHUE. KaHI/IHHHpHBIe SABJICHUA. 2
/13, C/1O

7 VYapTpa3Byk u ero npuMeHenue B meaunuae. Madpaszsyk. /3, C/JO 1




8 3akon ['yka. Moayns ynpyroctu. /[3, CHO 1
9 DIEeKTPUYECKUI TUTIONb. DJIEKTprueckoe mojie aunois. /[3, C/[O 2
10 Harunku dusmdeckux Benmmuud. /{3, C/[O 2
11 [TpuHIM 1EedCTBUS METUIIMHCKOM 3JIEKTPOHHOM anmaparypsl (TeHepaTophl, 2
yeuurtenu, aatauku). /[3, C/[O
12 Xon naydeil npu NpoxX0xkKIEHUU TOBEPXHOCTH pa3jiena MeX 1y BEIIeCTBAMHU C 2
Pa3TUYHBIMU MTOKa3aTeNsIMu penomiieHust. [loctpoenue n3o0pakeHus B JIHH3E.
JIunzel. OnTHYECKHE XapaKTEPUCTUKU TOHKUX COOMPAIOIINX U PACCEUBAIOLINX JIHH3.
OnTudeckast cuia TUH3EL SIBICHHE MOTHOTO BHYTPEHHETO OTPAXKCHHSI CBETA.
Bonokxonnas ontuka. Ontuyeckas cucrema riaza. /3, C/JO
13 Hudpakuonnas pemetka. Judpakunonnsiii cnektp. Paspemnraromas cnocoOHOCTh 1
ONTHYECKUX MPUOOPOB (AMIPAKIIMOHHON PEIIETKH, MUKPOCKOIIA).
14 DHEpPreTUYECKUEe XapaKTEPUCTUKU CBETOBBIX MIOTOKOB, TOTOK: MOTOK CBETOBOIO 1
U3JIy4yeHUs U MIIOTHOCTh MOTOKA (MHTEHCUBHOCTD ).
Paccesnue cBera. [lornomenne csera. 3akon byrepa-Jlambepra-bapa. Ontuueckas
1oTHOCTS. /{3, C/[O
15 TennoBoe n3nyuenue. XapakTepUCTUKHU U 3aKOHBI TETJIOBOTO W3nydeHus. CrexkTp 2
n3nydenus uépHoro tena. Uznyuenue Connua. /[3, C/O
16 TopmosHoe pentreHoBckoe uznydenue. Cnexktp TopMo3Horo usnydenus. /{3, C/[O 2
HTOI'O (6cezo — AY) 28

*Buowl camocmoamenvHou pabomul. paboma ¢ IumepamypHbiMu U UHLIMU UCMOYHUKAMU UHGOPMAYUYU NO U3YHAEMOMY
paszoeny, 8 mMom yucie 8 UHMEPAKMuHoU gopme, gvinonnenue 3aoanuil ([3), npedycmompennsix pabouetl npoepammou (2pynnoguix
u (unu) uHOUBUOYaIbHLIX) 8 popme Hanucanus peghepamos, scce, NOO2OMOBKU OOKIAO08, GbICIYNICHUU, NOO20MOBKA K YUACMUIO 8
3AHAMUAX 8 UHMEPAKMUBHOU hopMe (DOoiegbie U 0eN0sble USPbl, MPEHUHSU, USPOBOe NPOEKMUPOBAHUE, KOMNbIOMEPHASR CUMYIAYUS,
ouckyccuu), paboma ¢ 1eKMPOHHLIMU 0OPA308AMENLHBIMU PECYPCAMU, DASMEWEHHVIMU HA 00pa308amenvHOM ROpmane
Yuueepcumema (CHO), noocomoska Kypcosvix pabom u m.o.

6.7. HayuHo-uccienoBareibcKkas padora cTyeHTa:

- @I'0C ne npedycmompena.

7. MoHI OLIEHOYHBIX CpeaACTB 1Jisl NPOBCACHUA TCKYHICI0 KOHTPOJIA U HpOMe)KYT()‘-IH()ﬁ

aTTecTaluu
OueHo4YHbIE CpeICTBA
N | W HaumeHnoBanme KOJI-BO
ce DopMbI KO0JI-BO
n/ Mec pasaena BapMaHTOB
. KOHTPOJIA Buanbi BOIIPOCOB B
Tpa AMCHUILINHBI - TGCTOBL{X
3alaHMil
1 3 4 5 6 7
1 KonTtpoib OCHOBBI TecroBble 3a1anus 30 KommerorepHoe
OCBOCHUS TEMBI| MaTEMaTUYeCKOr0 TECTHPOBAHHE
aHaM3a. (BapuaHT
¢dhopmupyetcst
METOZOM
cIy4JaiiHOI
BEIOOPKH)
IIpoBepka MIPAKTHYECKUX 3 20
YMEHHUI.
CobecenoBanue 2 50
Hanucanne KoHTpoJIbHOM 8 45
paboThI (WM TOATOTOBKA
ayIno-oT4ETa)
2 KoHTpob OCHOBBI TEOpHUHU TecToBbie 3aaHUs 30 KomnbrotepHoe
OCBOCHUS TEMBI| BEPOATHOCTEH U VY CTHBII UHIUBULYaTIbHBIH TECTUPOBAHHE




MaTeMaTHUYeCKOH oI1poc. (BapuaHT
CTaTUCTHKH. dhopmupyeTcs
METOAOM
CIy4aiHOMI
BBEIOOPKH)
Teky1iee TecTUpOBaHUE. 6 12
Kontponbnas pabora.
Tekyuiee TecTUpOBaHHE. 20 50
'Y CTHBI HHIUBUYAJIbHBIN
ompoc.
Harmmcanue oruéra mo 20 12
HWHAMBUAYAIbHOMY 33JaHUI0
(WM moATrOTOBKA ayIUO-
oT4uéTa).
KoHTpob MexaHnuka TecroBbie 3amaHus 30 KomnsrorepHoe
OCBOCHUS TEMBI| JKUAKOCTEH U ra30B. | Y CTHBIA MHIMBHIYATbHBINA TECTHPOBaHHE
AKycTHKA. o1poc. (BapuaHT
(dbopmupyercs
METOAOM
CIy4aitHOM
BBIOOPKH)
Texymee TecTupoBaHue. 6 12
KonrponbHas pabora.
Tekymiee TecTupoBaHUe. 20 30
Y CTHBIN MHIUBUIYAIbHBIN
OI1poc.
Hanucanue otuéra no 20 12
WHAMBUAYATEHOMY 33JaHUI0
(MM OATOTOBKA ayIno-
oT4éTa).
KonTpons OnexTpoauHaMuKa. | TecToBble 3a1aHus 20 Komnerorepnoe
OCBOCHMS TeMbl| Dusndeckue Mpo- | YCTHBIN WHJVBHyAJIbHBII TECTUPOBAHUE
Hecchl B TKaHIX | Ompoc. (BapuaHT
npyu  BO3JIEHCTBUU dbopmupyeTcs
TOKOM M DBIIEKTpPO- METOZOM
MarHUTHBIMH  IO- ciy4yalHOMI
JSIMH. OcHOBBI BBIOOPKH)
MEAUINHCKOMN Texy1ee TecTupoBaHHE. 6 12
JIEKTPOHHKH. KonTponbHas pabora.
Texyiee TecTUpoBaHUE. 20 30
Y CTHBIN UHIUBUTYATbHBIN
orpoc.
Hamucanne otuéra mo 20 12
HWHAMBUAYATEHOMY 33JaHUI0
(MM TOATOTOBKA ayIno-
0Tu€Ta).
KonTposns Ontuka. KsanroBass| TecToBble 3anaHus 30 Komnerorepnoe
OCBOCHUS TeMBI| (U3HKA,  HWOHU3U-| Y CTHBIM MHIMBUIYaJIbHBIH TECTHPOBaHHE
pYIOIINE U3ITYUIESHHUS. | OTIPOC. (BapuaHT
OcHOBBI ¢dhopmupyetcst
JO3UMETPHUH. METOAOM
ciydaitHoU
BBIOOPKH)
Teky1iee TeCTUpOBAHUE. 6 12
Kontponbnas pabora.
Tekylee TeCTUPOBAHHE. 20 20

Y CTHBIN UHIUBUTYATbHBIN
onpoc.




Hanmcanue otuéra mo 20 12
WHIMBUAYATEHOMY 33JaHUIO0

(MM TOrOTOBKA &y Io-

oTuéTa).

6 |1 [Tpomexy- Bce paznensr TecToBble 3a1anus 200 Kowmmnbrotepnoe
TOYHAs TECTUPOBAHUE
aTTeCTaIus (BapmaHT
(3auer) (dhopmupyetcs

METOJIOM

CIy4aiHOI

BBEIOOPKH)
Y CTHBIN UHIUBUTYATBHBIN 4 12
o1poc.

*hopmel meKywe2o KOHMPOJA: KOHMPOIb camocmoamenvHol pabomul cmyoenma (KCP), konmpons oceoenus memst (KOT);
@opmvl npomesicymounoti ammecmayuu (Ilp.A): 3auem.

HNPUMEPBI OHEHOYHBIX CPEIACTB

TECTOBBIE 3AJIAHUA 1O MATEMATHUKE

1. TIPOM3BOIHOM ®YHKIIMU y = f (x) HA3BIBAETCS IIPEJEJI OTHOILIEHU EE ITPUPAILIEHUMS Ay K
COOTBETCTBVIOILEMY ITPUPAIEHUIO Ax HE3ABUCUMOM [TIEPEMEHHOM, KOI'JA

1) AX —> +

2) AX > —©

3) Ax—>0

HAx—>1

2. ®YHKIMS HASBIBAETCS JU®DEPEHI[MPYEMOM B HEKOTOPOM TOUKE X, ECJIM B 3TOM TOUKE OHA
UMEET

1) mpou3BOHYIO

2) 9aCTHYIO IPOU3BOJIHYIO

3) ompeneneHHbI HHTETpa

4) HeolpeIeICHHBIN HHTETpal

3. ®U3UYECKUI CMBICJI TIEPBOM TPOU3BOJIHOM COCTOMT B TOM, YTO ITPOM3BOJHAS OT KOOPUHATBI
10 BPEMEHHU - 3TO

1) MrHOBEHHOE yCKOpEHHE

2) HavyaJIbHAas CKOPOCTh

3) MrHOBEHHAsI CKOPOCTh

4) oTpe30K MyTH

4. TTIPOU3BOJHAS OT ®YHKINWHU y IO APTYMEHTY x — 3TO
1) HaganeHas CKOPOCTh u3MeHeHust pyHkiun y = f (X)

2) cpenHsisi CKOPOCTh m3Menenust hyukmmu Y = f (X)

3) MrHOBEHHast CKOPOCTh u3MeHeHus hyukumu Y = f (X)

4) KoHeuHast CKOpocTh m3MeHenust hynkumn Y = f (X)

5. ®M3UYECKUM CMBICJI BTOPOM ITPOM3BOJIHOM COCTOUT B TOM, YTO ITPOU3BOJIHAS OT IYTHU IO
BPEMEHH - 3TO

1) MTHOBEHHOE YCKOPEHHUE IMEPEMEHHOTO IBUKCHUS

2) HavabHasi CKOPOCTh TIEPEMEHHOTO IBUKEHHS

3) MCHOBEHHASI CKOPOCTh TIEPEMEHHOTO JIBUKEHHS

4) OTpe30K MyTH EPEMEHHOTO JIBIKCHHS

6. BBIPAXKEHUE f(x)dx [10J] 3HAKOM MHTETPAJIA HA3BIBAETCSI
1) moABIHTErpAJILHBIM BBIPAXKEHUEM

2) OABIHTErpaIbHOM (QyHKIHEH

3) mepeMeHHON MHTETPUPOBAHNUS

4) NOCTOSHHON MHTETPUPOBAHHUS

7. ©YHKIUA f(x) HABBIBAETCA
1) mOABIHTETPATLHBIM BBIPAKEHUEM
2) MOABIHTETPATLHON (PyHKIIHEH
3) mepeMeHHO HHTETPUPOBAHUS
4) MOCTOSTHHOM WHTETPUPOBAHUS




8. [TIPOU3BO/JHAS OT HEOITIPEJJEJJEHHOI'O UHTEI'PAJIA PABHA
1) MOABIHTETPATLHOMY BBIPaKCHHUIO

2) MOABIHTETPATLHON (PYHKIIHH

3) mepeMeHHO HHTETPUPOBAHUS

4) NOCTOSHHON MHTErPHUPOBAHUS

9. VKAKUTE HEBEPHOE CBOIICTBO UHTEIPAJIA
3 J(f ()£ (x))dx = [ f(x)dx+[@(x)dx

2) I(f(X)X(P(X))dXZI f(X)dXxJ(p(X)dx
) JEOO) =K [ £(x)dx
4) Id[F(X)+C]:F(X)+C

10. VKAXXUTE HEBEPHBIN PE3VJIbTAT UHTETPUPOBAHMUS
1) jSinxdx = —Cosx +C

2 [sec®xdx =tgx+C
3 jCosxdx = Sinx +C
2 jCosxdx =-Sinx +C

11. JUODEPEHIIUAJIBHBIM YPABHEHUWEM HA3BIBAIOT YPABHEHUE, B OJJHOM U3 YJIEHOB KOTOPOTO
HEN3BECTHAS ®YHKIUA HAXOJUTCA B BUAE

1) HesiBHO# (hyHKLIUH

2) norapudmudeckoit GpyHKIHH

3) uHTerpana

4) npousBoaHON win quddepenHmnuana

12. JUDDOEPEHIIMAJIBHBIM YPABHEHUWEM HA3BIBAIOT YPABHEHUE, CBS3BIBAIOIIEE HE3ABHUCUMYIO
IIEPEMEHHVIO x, MICKOMYIO ®YHKIIMIO y = f(x) 1 EE

1) Heonpeen€HHbIC HHTETPAIBI

2) IpOM3BOIHEIC

3) He3aBHCUMBbIE TIEpeMEHHBIE

4) yacTHBIE peLIeHUsI

13. MATEMATHUYECKOE OXHUJAHUE JIMUCKPETHOU CJIYYAMHOM BEJIMUYUHBI — 3TO
1) mpousBeneHne CirydaifHONW BETMYMHBI HA COOTBETCTBYIOIIYIO BEPOSITHOCTD

2) mpou3BeiCHUE CITy4aifHON BEJIMYMHBI HA YHCJIO OJIATONPUATHBIX COOBITHH

3) cymMMa NpoU3BEACHUN CITYYaiHON BEIMYUHBI HA YHUCIIO OJIATONPHUATHBIX COOBITUN

4) cymma npou3BeACHUN cly4yaifHON BEJTMUMHBI HA COOTBETCTBYIOIIYIO BEPOSTHOCTH

5) cyMMa npOHU3BEeACHUH CIy4aliHON BEJIMUUHBI HA 00IIEe YHCIIO COOBITHIA

14. MATEMATHUYECKOE OXHWJAHUE ITOCTOSHHON BEJIMYMHBI C PABHO
1) npousBeneHHIO CITy4aifHON M TOCTOSTHHOM BEITHYNH

2) caMol TIOCTOSIHHOM

3) NpOM3BEICHNIO TTIOCTOSTHHOM BEJIMYMHBI HA YHCIIO OJIArONPHUATHBIX COOBITHI

4) cyMMe TIpOU3BEICHUN CITyYaifHOW BEIMYMHEI Ha TIOCTOSHHYIO

5) OTHOIICHUIO CIYYaiHOH M OCTOSIHHOW BEINYHH

15. MATEMATUYECKOE OXNIAHUE KBAJZIPATA OTKJIOHEHHUS CIYYAMHOM BEJIMYUHBI OT EE
MATEMATUYECKOI'O OXXKMAAHMS HA3BIBAETCS

1) cpemHUM KBaJIpaTHIHBIM OTKIOHEHUEM

2) nucnepcuei

3) UCTUHHBIM 3HaYCHNEM CIyJalHOW BETHIHHEI

4) IeHTPOM pacIpeeTeHusI CTydalHOW BETUIHHbI

5) aOCOJIIOTHBIM 3HAYEHHUEM CIIYYalHOW BEJINIHHBI

16. JUCIIEPCHUA CIIYKUT 1A OLUEHKM

1) paccestHAS BO3MOXHBIX 3HAUEHUH CITyJaifHON BETMYINHBI BOKPYT €€ MaTEMaTHIECKOTO OXKUIAHUS
2) paccesiHHsI BO3MOXHBIX 3HAYEHHH CIIy4aifHOI BENNYNHBI BOKPYT €€ cpeJHEero apupMEeTHIECKOTO
3) paccestHUSI BO3MOXKHBIX 3HAUCHHH CITy4aifHOH BEIMUMHBI BOKPYT €€ HCTHHHOTO 3HAYEHUS

4) paccestHHUsI BOSMOXHBIX 3HAYEHHH CITy4aifHOI BEIMYNHBI BOKPYT €€ OTHOCHUTEJILHOM MTOTPEIIHOCTH
5) paccesiHUsI BO3MOXKHBIX 3HAUCHHH CITy4aifHOM BEJIMUMHBI BOKPYT €€ a0COJIIOTHOM MOrpenHOCTH

17. TUTOLLIA Ib, 3AKJTIOUEHHA S T10]] KPUBOI HOPMAJILHOTO PACIPE/EJIEHNS, YUNCJIEHHO PABHA
1) 0,01
2) 0,10
3) 1,00
4) 10,0
5) 100




18. HOPMAJIbHBIN 3AKOH XAPAKTEPEH JIJIsI
1) mOCTOBEPHBIX COOBITHIA

2) MUCKPETHBIX CITyYalHBIX BEJIMIUH

3) cIy9aifHBIX COOBITHIA

4) HeIPEPHIBHBIX CITyYaiHBIX BEIIMYHH

5) paBHOBEPOSITHBIX COOBITHI

TECTOBBIE 3AJIAHUS 110 ®U3UKE

1. CWJIA CTOKCA, JEMCTBVIOIIAS HA JIBUTAIOIIEECS B BSA3KOU CPEJIE TEJIO

1) 3aBHCHT OT CKOPOCTH JBM)KCHHS

2) HE 3aBHUCHUT OT CKOPOCTH JIBIKCHUS

3) 3aBHCHT JUIIB OT TEMIIEPATYPHI CPEIBI

4) 3aBUCHT JIUIIb OT BA3KOCTH CPEIBI

2. BJIMSIHUE BHYTPEHHEI'O TPEHMSA HA [BWXEHHE T'A3A IIPMM HOMAIJIbHBIX YCJIOBUAX ITOJIHEE
XAPAKTEPU3YET KOOOULIMEHT BA3KOCTU

1) a¢ddexTrBHBII

2) DTUHAMHYECKUN

3) OTHOCHUTENbHBIN

4) KuHEeMaTHYeCKUH

3. CWJIbl BHYTPEHHEI'O TPEHU HATIPABJIEHBI

1) mox yrnom 90° K MOBEPXHOCTSAM COIPUKACAIOIIUXCS CIOEB

2) BIOJb HOBEPXHOCTEH CONPHUKACAIONINXCS CIIOEB

3) monx yriom 30° K TOBEPXHOCTSIM COMPUKACAIOIINXCS CIIOCB

4) mox yriom 45° K MOBEPXHOCTSM COMPUKACAIOIINXCS CIOCB

4. 13 YCJIOBYA HEPA3PBIBHOCTH, CKOPOCTbD TOKA XXUJKOCTU ITPU CY X XEHNU TPYBKHN
1) ocraercs MOCTOSTHHOM

2) BO3pacraeT

3) yOsiBaer

4) pacTer KBaJI[paTUYHO

5. IIPU CYXXEHUUN TPYBKU CTATUYECKOE JABJIEHUE XXUJIKOCTHU

1) yBenuumBaercs

2) yMmeHbIIaeTcs

3) He u3MeHseTcs

4) cTaHOBHTCS 3aBUCHMBIM OT YIIPYTUX CBOMCTB CTEHKH TPYOKH

6. [TPU YBEJIMYEHUU TEMIIEPATYPbI CKOPOCTbD TEIIJIOBOI'O JIBMXKEHW I MOJIEKY JI
1) ymenpmaercs

2) yBeIM4YHMBaCTCS

3) He m3MeHseTcs

4) u3MeHseTcs B 3aBHCHMOCTH OT BSI3KOCTH

7. CKOPOCTb TOKA KPOBU B KAIIMIIJIAPAX TIPUMEPHO B 500 PA3 MEHBIIIE CKOPOCTH KPOBOTOKA B
AOPTE, [TOCKOJIBKY

1) pamuyc KanwuIsipa MHOTO MEHBIIE PaJiyca aopThl

2) CyMMapHBIH panyC KanWIIIPOB MHOTO OOJIbIIIE pajryca aOpTh

3) paauyc aopThI paBeH CYMMapHOMY painyCy KallWUIIPOB M apTEePHOII

4) KpOBB SIBISIETCS BI3KOH )KHIKOCTHIO

8. UBBECTHO, UTO KPOBb ABJISIETCS1 HEHBIOTOHOBCKOM XXUJIKOCTBIO. 3TO OFBSICHSETCS TEM, UTO
1) dopmeHHBIE 37IeMEHTH KPOBH pa3HO00pa3HBI 10 popMe U pazMepaM

2) ¢dOopMEeHHBIE JIEMEHTH! KPOBHU JIBUTAIOTCS XAaOTHUIHO

3) 1ura3ma KpoBH 0011a/1a€T BBICOKOH BA3KOCTBIO

4) ¢opmeHHBIE 2IeMEHTHI KPOBU 00pa3ylOT arperaiyu

BOIIPOCHI K 3AYETY 11O MATEMATHKE, ®U3UKE

MartemMaTuka

1.Cnyqaiinoe coObiTre. OnpeaencHrue BEpOSATHOCTH (CTATUCTHYECKOE U Kiaccuueckoe). IIoHsITHe 0 COBMECTHBIX H
HECOBMECTHBIX, 3aBUCHMBIX M HE3aBHCUMBIX, PABHO- M HEPAaBHOBEPOSTHBIX COOBITHSX. [IprMepsl.

2. TeopeMBbl CIIOXKEHHS BEPOSTHOCTEH MJIT HECOBMECTHBIX W COBMECTHBIX COOBITHH. TeopeMbl yMHOXEHHUS
BEPOSITHOCTEH [JI1 HE3aBUCUMBIX U 3aBHCUMBIX COOBITHIA. Y CJIOBHBIE BEPOSTHOCTH.

3.Ilonnas BeposTHOCTE. Teopema baifeca.



4.JTucKpeTHbIe CilydaiiHble BEIUYMHBI, MX XaPAKTEPUCTHKH: MATEMAaTU4ECKOE OXKUIAHUE, TUCIEPCUs, CpelHee
KBaJpaTHYHOE OTKJIIOHEHHUE ((POPMYIIBL, TIOSICHEHUS).

5.HenpepriBHBIE ciaydaiiHble BeTWYMHBL. [IOTHOCTH BEpOATHOCTH. XapaKTEPUCTUKU HETPEPHIBHBIX CIy4YailHBIX
BEJIMYMH: MaTeMaTHIeCKOe OXKHIaHue, Tuctepcrs ((hOpMyITbl, TOSCHEHUS).

6.HopmanpHBIN 3aKOH pacrpeneiieHus1, TpeOOBaHMsI K BHIMOTHEHUIO. ['padudeckoe npencrasienue. [1oscHATE, M1t
KaKUX BEJWYHMH (IUCKPETHBIX WM HEMPEPHIBHBIX) CIYKUT 3aKOH. MaTeMaTHuecKoe OXHMIAHWE U JUCIepCHsi, IS
COOTBETCTBYIOIIMX BeIU4YMH. [Ipumepsl.

7. JluckpeTHble CllyyaiiHble BEIMYMHBL. UHCIIOBBIE XapaKTEPUCTHKH JUCKPETHBIX CIIyYallHbIX BEIWYHMH
(MaTemMaTH4eckoe OKUAaHUe, TUCTIEPCHS, CpeiHee KBagpaTHYHOE OTKIOHEHHE).

8. HenpepbiBHble ciyyaiiHble BeTUYWHBL. UUCIOBBIE XapaKTEPUCTHKH HEMPEPHIBHBIX CIYYalHBIX BEIWYHH
(MaTeMaTHIECKOE OXKMIaHHE, TUCTICPCHS).

9. CepoiicTBa OuHOMHANBHOrO pacnpeneneHus, (opmyna bepuymmu. Ilapamerper pacnpenenenus. [Ipumeps
MIPUMEHEHUS.

10. Pacnpenenenue [Tyaccona, ero cBoiicTa. [lapamerpbl pactpenencHus. [I[puMepbl NprUMEHEHHUS.

11.HopmanbHBIN 3aKOH pacIpeleleHns CIIydailHbIX BEIHYWH, TPeOOBaHMS K €ro BBITOIHEHUIO AHATUTHYECKUN U
rpaduuecKuil BUIpl HOpMATBLHOTO 3aKoHa. [IpuMepsl ciyyailHbIX BETUUMH, OMUCHIBAEMBIX HOPMAJILHBIM 3aKOHOM.

12. Tlonstue O /[AOBEpUTEIHHOM HHTEpBaJe W JOBEpHUTENbHOW BeposTHOCTH. Koadpduument CrbromeHTa.
Brluucnenue OOBEpPUTENBHOTO  HMHTEpBajia. BeposATHOCTh MomajaHus CIyd4alHONM BEJIMYMHBI B JOBEPHUTEIbHBII
uHTepBai. CTaHIapTHBIE HHTEPBAJIBI.

13. Bapuanuonnsiii psn. PamxupoBanue. MeToabl mocTpoeHHs rpadMKOB BapUAIlMOHHBIX PSIOB: THCTOTPAMMBL,
MOJIMIOHA YaCTOT, KyMYJISTHI.

14. T'enepanpHast coBOKynHOCTh. Beioopka. O0béM BeIOOpKHU. [loHSATHE O penpe3eHTaTHBHOCTH BHIOOPKH. OleHKa
napamMeTpoB TeHEPaJbHOH COBOKYITHOCTH TIO XapakTepHUCTUKaM BBIOOPKH (TmpuBecTH (OPMYINbI, AaTh Ha3BaHUS
napamempog TEHEPAJbHOH COBOKYIHOCTH U COOTBETCTBYIOILUM HM Xapakmepucmukam BbIOOPKH — ONHCaHHUe
reHepaTbHON COBOKYITHOCTH U BBIOOPKH).

1500psmMbile ¥ KOCBEHHBIE W3MepeHHUs (OmpeaesieHWs, TpuMephl). Buabl morpemHocTedd  W3MepeHui
(cucremarnueckasi, rpy0asi, cimydaiiHas) MOTPEHIHOCTH. AOCOIIOTHAsT M OTHOCHTENBbHAS MOTPEITHOCTH H3MEPEHUH.
IIpumepsl.

16. Cratuctuueckue THIoTe3bl U UX mnposepka. [loHste o HyneBod rumotese. [lapamerpuyeckuil Kputepuit
CreronenTa (t - kputepuii CThIOZICHTA), €r0 CBONCTBA. Y CIIOBUS €TI0 IPUMEHEHUSI.

17. Craructuueckue Tunore3sl U MX npoBepka. lloHsTne o HyneBoil rumotese. Hemapamerpuueckue KpUTEpHH,
YCIIOBUSL MX NPUMEHEHUs. PaHroBble KpUTEPHUH, YCIOBHS UX NIPUMEHEHHUs (MPUBECTH NMPUMEPHI PAHTOBBIX KPUTEPHUEB,
Ha YeM OCHOBAHO NPHUMEHEHHE ITUX KPUTEpHEB). Z - KpUTEPUil 3HAKOB.

18. Ilonsitue o xoppensauuu. OTINYUsT KOPPESLMOHHON cBs3u OT QyHKUuoHanbHOH. Koaddumment xkoppensuun
IIupcona, ero cBoicTBA.

19. Tlonsitue o xoppensuuu. OTIUYUS KOPPEISIUOHHON cB3M OT PyHKIHOHANIEHOH. Koadduument koppensiun
dexHepa.

20. IlonsTe o ¢pyHKunu perpeccun. JIuHeiHas perpeccus. Y paBHEHHE JIMHEHHOM perpeccuu.

dusuka

1. 3Byk. Bunsr 3BykoB (math ompenenenus). BoaHoBoe conpoTuBieHHe. AKYCTHYECKAN CHEKTpP, BHJIBI CIIEKTPOB
(HapucoBarts).

2. OObexkTHBHBIE ((U3MYECKUE) XApAaKTEPUCTUKM 3BYyKa: IIOTOK JHEPTUH, IUIOTHOCTh IIOTOKAa SHEPruu
(maTEeHCHMBHOCTD). OlpenenenHns, eIMHUIBI H3MEPEHNSI.

3. CyObeKTHBHBIC XapaKTEPUCTHKH 3ByKa. CBsI3b UX 00BEKTHBHBIMHU.

4. VYnprpa3Byk. Pusznyeckue OCOOEHHOCTH yIbTpa3ByKa, MPHHLMIBI pabOThl YIbTPa3BYKOBBIX H3JTydaTesel
(napucoBatb 6710k — cxemy). [IpuHIUI OTY4YeHUs yIbTpa3ByKa.

5. HpeanbHast XUAKOCTb. 3aKOHBI TEUCHHS HCATHHOW JKMIKOCTH (Hepa3pwIBHOCTH, bepHymmu, Toppudemtu c
BEIBOJIOM).

6. IlonsTus cranuoHapHoro notoka. JlamuHapHOe M TypOyJieHTHOE TeueHHs. JIMHUM TOBEPXHOCTH TOKa (CIION).
Yucno Peiinonpraca (mosicHUTh, HamucaTh ¢opmyibl). Kputnueckoe 3Hadenue uncia PeitHonpaca. KunemaTtudaeckuit
k03 pUIIUEHT BAZKOCTH.

7. Bsskoctp xuukoctu. YpaBHeHue Heiorona. KoadduuumeHt Bs3kocTH (ompeneiieHHE, €AMHUIBI U3MEPEHUS).
HBI0TOHOBCKHE N HEHBIOTOHOBCKHE KUIKOCTH, IPUMEPBHI.

8. TloapoOHO 0OBSICHUTH X0/ OIBITA IO ONPEACIICHUIO KO3 HIIMeHTa BI3KOCTH XKHUAKOCTeH MeTo oM OCTBaIbIa,
Jatb (OopMyITy Ui BEIYHCICHUS KO GHUIIMEHTA BA3KOCTH B 3TOM OIIBITE.

9. ®opwmyna [lyazeiins. YcnoBus npumeHuMocTr 3akoHa [lyaszeiins. ['uapaBamueckoe cCONpoOTUBICHHE.

10. INocnenoBatenbHOE W TMapajuleNbHOE COCAMHEHUS TpyOoK. DopMynsl s THAPABIMYECKOTO COCIUHEHHS



MOCIIEIOBATENLHO U MAPaJUIETbHO COSAMHEHHBIX TPYOOK.

11. T'eomeTpuueckasl ONTHKA. SIBIEHHE TMOJHOIO BHYTPEHHETO OTpakeHHs cBeTa. lIpemenbHbI yroj MOJHOTO
OTpPaKeHHs W TPEAENbHBIA yroi OpeiomiieHus. Xo[ Jiyueil (HapucoBaTh). BbiBox Qopmyn anst ompeneneHHs yria
TIOJTHOTO OTPAKEHHUS U MPEAETHHOTO yTiia MpeloMieHus (PUCYHKH). BomokoHHast onTrka.

12. Pedpakromerpus. Cxema pedpakromerpa. [1oapoOHO OOBACHUTH XOMA OIBITA MO OMNPEACICHHIO MOKA3aTels
TPEIOMIICHHS TPO3PAYHON KHUIKOCTH pedpaKkTOMETPOM (HApUCOBATD).

13. Mukpockomnusi. X0 JIydedl B ONTHYSCKOM MHKPOCKOTE. XapaKTepPUCTHKH H300paxkeHui. BeiBoj dhopmysbl
JUHEHHOTO YBEIMYEHHUSI MUKPOCKOIIA.

14. Pa3pemaromiasi cnocoOOHOCTh M TIPEJeN pa3pelleHusl ONTUYeCKUX NMPUOOpOB (MUKpOCKoOIMa, rinasa). [lonsarue o
Teopun AOOe, oOcHOBHBIE TONOXKeHHsI Teopun A0Oe. Xoxa yueit mo Teopun A6Ge. Ilone3Hoe yBennueHne MUKPOCKOTIA.

15. Tonspuszamms cBera. CIOCOOBI MOTyYeHUS MOISIPU30BAHHOTO cBeTa. 3akoH Maioca. OnTryeckasi akTHBHOCTD.

16. Paccesnue cBeta. Buasl ontruyeckux HeomqHopoanocteil. [lokazarens paccesnus. 3akoH Panes.

17. Ilornomenue ceera. 3akoH byrepa. 3akon Bepa. 3akon byrepa-Jlambepra-bepa. HarypanbHbiii MonsipHBIN
MoKa3aTelb moronieHns. MospHbIi moka3aTtens rnoriomierns. Kosddumuent npomyckanus. Onrrdeckasi INIOTHOCTB,
MIPO3PAYHOCTb.

18. Jlazep. KorepentHocts mznmydeHus. [IoHATHS MHBEPCHOW 3aCeNEHHOCTH, BHIHYKACHHOTO M3TydeHus. Pabouee
BEIIECTBO Jia3epa. BUbl HCTOUHMKOB 3HEpreTHYecKoi Hakauku. OcOOEHHOCTH JTa3epPHOTO U3TYUYCHHUS.

IIpumepsbl 3a4eTHBIX OMJ1E€TOB

®I'bOY BO IIUMY M3 Poccun
KADEJAPA MEJAMIIMHCKOU ®U3NKU 1 UTHOOPMATUKU

bunem Ne I no mamemamuxe, gpuzuke

1. Cyqaitnoe coOsiTre. OnperienieHne BepOATHOCTH (CTATUCTHYECKOE U Kilaccuueckoe). [IoHsATHe 0 COBMECTHBIX H
HECOBMECTHBIX, 3aBUCHUMBIX U HE3aBUCHMBIX, PABHO- U HEPABHOBEPOSITHBIX COOBITUAX. [IprMepshl.

2.B oxHo#t ypHE 6 OenbIX U 7 3eeHBIX MIapoB, B APYTOM — 5 KENTHIX U 8 KpacHBIX. HallTh BepOsATHOCTH TOTO, UTO MPH
OJITHOKPaTHOM BBIHUMAHHUH LIAPOB U3 00EUX YPH OHHU OKaXyTcs: 1)OeNbIM U KpacHbBIM; 2) O€IbIM U JKEITHIM; 3) 3eJIEHBIM
Y JKENTHIM; 4) 3eJIEHBIM U KPACHBIM.

3. 3Byk. Buasr 3BykoB (maTh ompenenenus). BomHoBoe comnpoTuBiieHHe. AKYCTUYECKHHA CIIEKTpP, BHUABI CIIEKTPOB
(HapucoBarts).

4. OnpenenuTb CKOPOCTh MCTEUEHHsS JKUIKOCTH W3 MaJlor0 OTBEPCTHS B OTKPBITOM cocyle. Bricota  crtonba
JKUAKOCTH B cocyne cocTtaBigeT 20 cM; OTBEpCTHE, U3 KOTOPOTO BBHITEKAET KHUJIKOCTh, HAXOAUTCS HA BBICOTE 3 CM OT
nHa cocyna. (CkopocTh OIyCKaHHs YPOBHS KUAKOCTH B COCYZE B3ATh PAaBHOH HYJIIO, BA3KOCTBIO IPEHEOPEUB).

®I'bOY BO IIUMY M3 Poccun
KA®EAPA MEJANMIIMHCKOU ®U3MKN 1 NTHOOPMATUKHA

bunem Ne 2 no mamemamucxe, gpuzuke

1.Teopembl CIOKEHHMSI BEPOSITHOCTEH [T HECOBMECTHBIX M COBMECTHBIX COOBITHHA. Teopembl YMHOXKCHHS
BEPOSATHOCTEH JIJIsl HE3aBUCHMBIX U 3aBUCHUMBIX COOBITHI. Y CIIOBHBIC BEPOSTHOCTH.

2. JIns npoBeAeHUsT ONBITOB B3Becwsd 10 MBIIIE 0HOrO BO3pacTa, MPUHAICKAIIUX OJHON ITeHETUUYECKOU JIMHUU.
Ilonyunnu cnegyromue pe3ynbTatel u3MepeHuil B rpammax: 10, 12, 9, 11, 11, 10, 8, 10, 9, 10. IIpoussectu
paHXUPOBAHHE MMOTYYECHHOTO BAPHAITMOHHOTO Psfa M MOCTPOUTH: TUCTOTPAMMY, MOJIMTOH YacTOT, KyMyJsiTy. Haiitu
MeINaHy U MOJTy JAHHOW BBIOOPKH.

3. OObektuBHBIe ((pHM3MUECKHE) XapaKTEPUCTUKW 3ByKa: I[IOTOK JHEPIrUH, IUIOTHOCTh IIOTOKA DHEPTUHU
(maTEeHCHMBHOCTD). OTpeneneHns, eIMHUIBI U3MEPEHUSI.

4. Ha xakoif BEICOTE OT JIHa HAXOIUTCS MaJIo€ OTBEPCTHE, U3 KOTOPOTO BBITEKAET CO CKOPOCTHIO 2 Mm/c BOAA,
HAXOJSIIAsACS B OTKPBITOM COCYJE, €CITU BhICOTa cToyi0a Bojabl 35 cM. (CKOpOCTh ONMyCKaHUs YPOBHS BOJABI B COCYC
B3STh PAaBHOM HYIIIO, BA3KOCTHIO TIPEHEOPEUb ).



®I'bOY BO IIUMY M3 Poccun
KA®EAPA MEJINMIIMHCKOU ®U3NKU 1 THOOPMATHUKHN

Bunem Ne 3 no mamemamuxe, huzuxe

1.HopManbHBIil 3aKOH pacnpezesicHus, TpeOOBaHUs K BhIMONHEHUIO. ['padmyeckoe npencrarienue. [loscHUTD, Aiis
KaKUX BEJIMYMH (JIUCKPETHBIX WJIM HEMPEPHIBHBIX) CIY)KUT 3aKOH. MareMaTudeckoe OXKHIAHUE W JUCIICPCHUS, JIS
COOTBETCTBYIOIINUX BeJHUYHH. [IpuMepsl.

2.HaiiTn HEeW3BEeCTHEIE: CIYYaHYIO BEIHYUHY U BEPOSITHOCTD, €CII MaTeMaTtndeckoe oxxuaanne (M), pasro 15.2;

X 14 2 13 15 17
» 0.2 0.2 0.3 s 0.2

3. VYabrpa3Byk. Pusnueckue O0COOEHHOCTH YIbTPa3ByKa, NPUHIMIIBI PabOTHl YIBTPa3BYKOBBIX H3TydaTenen
(napucoBatb 670K — cxemy). [IpuHIUT OTY4YeHUs yIbTpa3ByKa.

4. Omnpenenurts CKOPOCTb TEUYEHHUS JKUIKOCTH M3  OTBEPCTHS AMaMETPOM 0,5 cm, Haxomsmierocss B AHE
MUIHHIPHYECKOTO cocyaa auameTpoMm 12 cMm, BbeicoTa cronba skuakocTd 0,1 M. (CKOpOCTh OMyCKaHHs YpPOBHS
JKUJIKOCTU B COCY/IC B3STh PABHOM HYJIIO, BA3KOCTBIO IPEHEOPEYb ).

®I'bOY BO IIUMY M3 Poccun
KADEJAPA MEJAMIIMHCKOU ®U3NKU 1 UTHOOPMATUKU

Bbunem N 4 no mamemamuxe, husuxe

1. Pacnpenenenue [lyaccona, ero coiicta. [lapamerprl pacnpenenenust. [Ipumepsl npuMeHeHusI.

2. Jlnsg npoBeneHust ONbITOB B3BecHIX 10 MBIIIEH OHOTO BO3pacTa, MPUHAJICKAIIAX OJHON T'e€HETUYECKON JIMHUH.
[Monmyunnu ciemyromue pe3yiabTaThl u3MepeHwit B rpammax: 10, 12, 9, 11, 11, 10, 8, 10, 9, 10. IIpoussectu
paHXMPOBAaHUE MOJYYEHHOTO BAPHALMOHHOIO Psia U MOCTPOUTh: THCTOTPAMMY, MOJIMTOH 4acTOT, KyMynaTy. Haiitu
MeluaHy ¥ MOJy JaHHON BBIOOPKH.

3. [MoapoOHO OOBACHUTH XOJI OIBITA IO OMPEIACICHUIO0 KOAPGUIIMEHTa BA3KOCTH JXUIKOCTeH MeTojoM OCTBab/a,
nath (GopMyITy Ui BEIYUCICHUS KO3 (GHUIMEHTA BA3KOCTH B 3TOM OIIBITE.

4. JluneiiHoe yBenmueHue MHUKpockomna coctasuio 500. OnpenenuTs ONTHYECKYIO AJMHY TyOyca, eciau (OKyCHOe
paccTosiHue 0ObEKTHBA PaBHO 6 MM, a OKyJIsipa - 18 MM.

dI'v0yY BO HVI/IMY M3 Poccun
KA®E/IPA MEJIMITMHCKOU ®U3MKNU 1 MTHOOPMATHUKU

bunem Ne 5 no mamemamuxe, gpusuxe

1. ITonsTHEe O JOBEPUTEIHLHOM MHTEpPBAJIE U JOBepHUTEIbHON BeposiTHOCTH. Koaddumment Creionenta. Brerancienne
JIOBEPUTEIILHOIO  HHTEpBaja. BepoATHOCTh MONaJaHus CIy4alHOW BEIWYMHBI B JOBEPUTEIbHBIA HMHTEpBAI.
CrannapTHBIC HHTEPBAIEL.

2. JluckpeTHas ciiydaiiHasi BeIMYMHA X IPUHUMACT TPU BO3MOXKHBIX 3HAYSHUS: X1 = 5 ¢ BepOATHOCTBIO p1 = 0.4; x» =
7 ¢ BeposATHOCTBIO p2 = 0,2 U X3 C BEpOSATHOCTBIO  p3. HallTu x3 U p3, 3Hask 4YTO MaTEeMAaTUYECKOE OXKHUJIaHUE NAHHOM
ciryqaiinoi Bemmunnel M(X) = 4,6.

3. IlocnemoBaTenbHOE W TapaUICNIBHOE COCTUHEHUS TpPyOok. D@OpMyNbl ISl THAPABINYECKOTO COCAMHEHUS
MOCIIEIOBATENEHO U MAPaJUIEIbHO COSAMHEHHBIX TPYOOK.

4. Cuwuras CKOPOCTh 3ByKa B BO3[yxe paBHoi 330 m/c, ompenenuTh JJIMHY BOJHBI JJI1 OCHOBHOTO TOHA, UMEIOIIETO
gactoty 440 I'mr.



8. YueOHo-MeTOoqMUeckoe U MHPOPMALMOHHOE OOecredyeHHe NUCHUILUIMHBI (MeYaTHbIe,

IJICKTPOHHBIC U3IaHUSl, UTHTCPHET U IPYIrU€ CETCBLIC pecypcm).

8.1. IlepeyeHb OCHOBHOI1 JINTEPATYPHI:

Kon-Bo sx3emmisipos
n/
N | HanMeHoBaHHE cOrilacHO OGubimorpaduaeckuM TpeboBaHUIM
Ha Kadenpe B OnOnmoTeke

1. PemuzoB A.H. Menuniuackast u 6uonorunueckas (husmka. ONEeKTPOHHBIN
M..I'DOTAP Menua. 2018. 656 c. ) pecypce

2. PemuzoB A.H., Makcuna A. I'., I[loranenko A.5. MeaunuHackas u 50,
ouonornueckas ¢usuka. M.: JIpoda. 2010. 558 c. 15 OJEeKTPOHHbIH

pecype

3. AntoHoB B.®., Ko3nosa E.K., Uepnbiin A.M. ®usuka u DIeKTPOHHBIH
ouodusuka: yueOHuK (2-¢ uzn.). M..I'DOTAP Menua. 2015. i pecype
DnextponHbIi pecypc: http://www.studmedlib.ru.

4. | AuronoB B.®., Uepnsir A.M., Kosnosa E.K., Kopxxyes A.B. DIEKTPOHHBIH
®wusuka u 6uodpuzuka. PykoBoICTBO K MPAKTUYECKUM 3aHATHSM. ) pecype
M..I'0TAP Menaua. 2013
DnextponHbIid pecypc: http://www.studmedlib.ru

*nepeueHb 0CHOBHOUL TUMEPAMYPbL OOJIHCEH COOepICamy yueOHUuKU, uzoanHsle 3a nocieonue 10 rem (01 oucyuniun
SYMAHUMAPHOZ20, COYUATBHO20 U IKOHOMUYECKO20 YUKILA 3a NOCAeOHue 5 aem), yueOHble nocobus, u30anHwle 3a NociedHue 5 iem.

8.2. IlepeyeHb JONMOTHUTEIBLHOM JIUTEPATYPHI:

Komn-Bo sx3eMIuIspoB
n/mNe HaumenoBanue cornacHo 6ubnrorpaduueckuM TpeOoBaHUSIM
Ha Kadenpe B OuONmoTeke

AntonoB B.®., Uepnwim A.M., Koznosa E.K., Kopxxyer A.B. _ 179

L | dusukan onodusuka: yaueonuk. M.:.I'DOTAP Meaua. 2009. 480 c.

2. | AaTtonoB B.®., Yepnbimr A.M., [laceunuk B.U. [Ipaktukym mo _ 187
onoduszuke M.:I'DO0TAP Meaua. 2001. 352 c.

3. | Monuu B.A., Manmunosckas C.JI.
Coopuuk 3amau mno ¢usuke. H. Hosropoa: WM3garenscTBO 15 77
HumxI'MA, 2012. 178 ¢

4, Monnu B.A., Manunosckas C.JI., JIa3ykun B.®.,
baBpuna A.Il. 3amaunm mo oOmeil ¢usnke. H. Hosropon: 15 154
HznarensctBo HxI' MA, 2012. 151 c.

5. | AntoHoB B.®., Yepnbimr A.M., [laceunuk B.U. [Ipaktukym no _ 187
onodmuke M.:I'DOTAP Meaua. 2008.

6. PemuzoB A.H., Makcuna A.I'. COOpHUK 3a/1a4 10 MEIUIIUHCKON U _ 91
6uonornueckoit ¢puznke Mocksa. Ipoda. 2001

7. PemuzoB A.H., Makcuna A. I'., [lotanenko A. .. MeaunuHckas u 15 218
6uonorunueckas gusuka. Mocksa: JIpoda. 2001.

8. | bmoxuna M.E., DccaynoBa 1.A., Mancyposa I'.B. PykoBoacTBo k
nmabopaTOpHBIM paboTaM Mo MEAUITUHCKON U OMOJIOTUYECKON _ 212
duzuke. Mocksa: Jlpoda. 2001. 212 c.

*00nonHUMENbHASL TUMEPAMYPA COOEPICUT OONOTHUMETbHBIN MAMEPUATL K OCHOBHBIM PA30eNaM NPocpamMmbl OUCYUNTUHBL.



http://www.studmedlib.ru/
http://www.studmedlib.ru/

8.3. IlepeuyeHb MeTOAUYECKUX PEKOMEHIAIUIA IJIsl CAMOCTOATEIbHOM Pa0oThI CTY/IEHTOB:

Ne HanmenoBanwue cornacHo 6ubmauorpadguueckum TpeOoBaHUAM KommaecTBo 3K3eMIUISIpOB
/T
Ha Kadenpe B OubnmoTeke

1. Monnu B.A., Manunosckas C.JI., bappuna A.Il. MaTematuka,
¢busuka. Yu4eOHO—METOAMIECKOE MOCOOHE K MPAKTHYCCKUM 15 45
sausatusMm. HTMA, 2016. 132 c.
8.4. BHeKTpOHHLIe Oﬁpa30BaTeﬂbele PeCypcChl, HCIIO0Jb3YyEMbIE B nmpouecce

npenogaBaHust TUCHUIIJIAHBI:

8.4.1. BHyTpeHHs 3J1eKTPOHHAs OubanoTeyHasi cucrema ynusepcurera (BOBC)*
Haumenosanue Kpamxas xapakmepucmuxa (xonmenm) | Ycrosus docmyna Konuuecmeso
2JIEKIMPOHHO20 pecypca noav3osamereti
BuyTtpennss Tpynst npodeccopcko- | ¢ M0O0ro KOMITBIOTEpA, He orpannueno
QJICKTPOHHAA npenoAaaBaTeJIbCKOTO COCTaBa | HAXOoAALIETroCsa B CETU I/IHTepHeT,

OuONMOTEeYHasi CHCTeMa | akaeMUH: Y4eOHMKM U y4deOHbIe | MO MHIMBUAYaJbHOMY JIOTUHY H
(B3BC) mocobusi, MoHorpaduu, COOPHHUKH | HAPOIIIO
Hay4YHbIX TpPYAOB, HayudHbBIE CTaTbH, | [DNEKTPOHHBIH pecypc] — Pexum
JUCCePTaIUH, aBTopedepaTsl | J0OCTyma:
JICCepPTALNA, TATSHTHI. http://95.79.46.206/login.php

8.4.2. DuiekTpoHHBIE 00pa3oBaTe/IbLHbIE PeCYPChl, IPHOOPeTaeMble YHHBEPCHTETOM

Haumenosanue Kpamxas xapaxmepucmuka | Yciogus oocmyna Konuuecmeo
2IeKMPOHHO20 pecypca | (koumenm) nonvzosamerei
DnekTpoHHas 0aza YueOHas aurepatypa + ¢ M000T0 KOMITHIOTEPA, OOmias MmoAmrucKa
HAHHBIX JIOTIONTHUTEIBHBIC MaTepHalbl (ayAno-, | HaxojsIerocs B ceTu VHTepHeT, MMMy

OubIMoTEeYHAs CUCTEMA
«byxkan»

JMTEepaTypa pOCCUMCKUX U3IaTEIbCTB,
B T.4. IIEPEBOJIBI 3apyOCIKHBIX
W3JIaHUH.

«KoHcynbTanT BUJI€0-, UHTEPAKTHBHBIC MaTEePHAIIbI, 10 MHAWBUAYAJIHHOMY JIOTUHY H
CTYZICHTa TECTOBBIE 33/IaHMs) JUIS1 BBICIIETO TIapoITo
MEIHITUHCKOTO U (DapMaleBTHUECKOTO | [DIeKTpoHHBIH pecypc]| — Pexim
00pa3oBaHMs. JIOCTYTIa:
W3 nmanust, CTpyKTYPUPOBAHBI IO http://www.studmedlib.ru/
CHENHANbHOCTAM U JUCHUIUIMHAM B
COOTBETCTBUU C JICHUCTBYIOILUMHU
®I'0C BIIO.
DneKTpoHHAas YuebHas 1 HaydHast METUITUHCKAS ¢ 1060T0 KOMIBIOTEPA, OO6mias moanucka

HaxoJAIIerocs B ceTu MHTepHET
O JIOTMHY U MapoIo, C
KOMIBIOTEPOB aKaJAeMUU.

Jlis uTeHust JOCTYIHBI U3AaHus,
Ha KOTOpBIE o(opMiIeHa
HOJIHICKA.

[OnexTponHslii pecypc] — Pexum
nocryma: http://www.books-up.ru/

MMy

«bubanonouck»

MHTerpupoBaHHbIil IOMCKOBBIN
CEPBHUC «EAWHOTO OKHAY» IS
AIEKTPOHHBIX KaTanoros, ObC u
MOJTHOTEKCTOBBIX 0a3 JaHHBIX.
Pe3ynbTaThl € IMHOTO TIOWCKA B
JIEMOBEPCUHU BKITIOYAIOT TOKYMEHTHI U3
OTEYECTBEHHBIX U 3apy0eKHBIX
JJIEKTPOHHBIX OMONIHOTEK U 0a3
JIAHHBIX, TOCTYITHBIX YHUBEPCUTETY B
paMKax MOANKUCKH, a TAKKe U3 0a3
JIAHHBIX OTKPBITOTO JOCTYIIA.

Jst IIMMY oTKpBIT ocTyn K
JIEMOBEPCUU ITOMCKOBOM CHUCTEMBI
«bubamononck»:
http://bibliosearch.ru/pimu.

OO61as moammucKa
[mMMy




OTteyecTBEHHBIE

Tlepuoguueckue n3manus

- C KOMITIBIOTEPOB aKaJICMHUHU Ha

Science Core
Collection»

IYMaHHTAapHBIM HayKaM; YYUTBIBAeT
B3aMMHOE LINTHPOBAHKE ITyOJIHKALHIA,
pa3pabaTbIBaeMBIX U
OPEIOCTABISIEMbIX KOMIIAHUCH
«Thomson Reuters»; obnagaer
BCTPOCHHBIMU BO3MOKHOCTAMU
[IOMCKA, aHAJIN3a U YIIPaBJIEHUSA
oubmmorpaduueckoil nHPopManuei.

K pecypcy o aapecy:

http://apps.webofknowledge.com

JICKTPOHHBIE MEIUINHCKON TEMaTHKH U 1O wiaTdopme MEKTPOHHOH
TIePUOTUIECKHEC BOIIPOCAM BBICIIECH ITKOJIBI oubmuorexku eLIBRARY.RU
W3IaHUS -KypHAJIBI

n3zn-Ba «Meanacdepar -c

KOMITBIOTEPOB OMOINOTEKH WITH

MPEI0CTaBIISIOTCS

OMOIMOTEKOI 1O 3asiBKe

MOJIb30BATEIs

[DnexTponHsIi pecypc] — Pexum

nocryma: https://elibrary.ru/
MexayHapomHas Web of Science oxBatbsiBaet C xommbrotepoB [TMMY moctyn C KOMIIBIOTEPOB
HayKOMETpUYECKast MaTepHabl IO ECTECTBEHHBIM, cBOOOTHBIN [MIUMY noctyn
6a3a naHHBIX «Web of | TeXHHYECKHM, OOIIECTBEHHBIM, [DnexTponnsIit pecypc] — docTym | cBOOORHBIN

8.4.3 Pecypchl OTKPBITOr0 10CTYNA

[DnexTponnslii pecypc] — Pexxum fgoctyma: https:/elibrary.ru/

Haumenosanue Kpamxkas xapaxmepucmuxa (konmenm,) Yenosua oocmyna
QNEKMPOHHO20 pecypca
denepanbHast BximiodaeT 31€KTpOHHBIC aHAJIOTH HEYAaTHBIX M31aHUH U ¢ mo00ro KOMIbIOTEPA,
JJIEKTPOHHAS OpHTHHAIIbHBIE JICKTPOHHbIC U31aHNA, HE IMEIOIIIE aHAIOTOB, Haxozsmierocs B cetu MHTepHeT
MEIUIMHCKAs 3a(h)MKCHPOBAHHBIX Ha MHBIX HOCUTEISX (cCepTanuy,
oubimoreka (POMB) aBTOpedeparsl, KHUTH, )KypHAIBI ¥ T.1.).

[DnexTponnslii pecypc] — Pexum goctyna: http://H36.pd/
Hayunas snextponnas | KpymHeinmii poccuiickuii HHGOpPMAIOHHBIH MOpTal B 00J1IaCTH | C JIF000T0 KOMITBIOTEPA,
OubnroTeKa HayKH, TEXHOJIOTHH, METUIIMHBI 1 00pa30BaHMs1, COJIepIKalInii Haxozserocs B cetu VHTepHeT.
eLIBRARY.RU pedepatsl 1 TOJIHBIE TEKCTHI Hay4YHBIX CTaTei U MyOInKaIHi.

HayuHas snekTpoHHast
6u6sIMoTEKa OTKPBITOTO
JIOCTyTIa

[TonHbIe TEKCTHI HAYYHBIX CTATEN C aHHOTALUSIMU,
myOauKyeMble B HAYUHBIX JKypHaiax Poccun n 61mxHero
3apy0exbs. [DNeKTpoHHbIN pecypc] — Pexxum noctyna:

¢ JIF000T0 KOMITBIOTEPA,
HaxXoagamerocsa B CCTU I/IHTepHeT

KubepJlenunka https://cyberleninka.ru/

Poccwuiickast ABTopedeparsl, It KOTOPBIX HMEIOTCS aBTOPCKUE JIOTOBOPBI € | € JIF0OOTO KOMIIBIOTEpa,
roCyapCTBEHHAsI pa3pelieHneM Ha UX OTKPBITYIO MyOIUKAIHI0 [ DIeKTPOHHBIH HaxoJserocs B cetn MHTeprer
6ubnuoreka (PI'b) pecype] — Pexxum pocryna: http://www.rsl.ru/

CripaBOYHO-TIPaBOBas
cucrema «KoHCynpTaHT
ITImrocy»

®denepaibHOE U pErHOHATBHOE 3aKOHOIATEIIECTBO, CyAeOHAs
MPaKTHUKa, (HHAHCOBBIC KOHCYIJIbTAIIMH, KOMMEHTAPHH
3aKOHOJATEeNbCTBA U JP.

[DnexkTponHslil pecypc]| — Pexum nocryna:
http://www.consultant.ru/

¢ 1r000T0 KOMIIBIOTEPA,
HaxXoogamerocsa B CETHU I/IHTepHeT

OdunmanpHBIN caiT

HaHI/IOHaHBHBIC KIIMHUYCCKNUE PECKOMEHAAIINN

¢ IF060T0 KOMIIBIOTEPA,

Poccuiickoe pecriupaTopHOe 00LIECTBO

MuHuctepcTBa . . Haxojserocs B cetu HTepHeT
[DmexTponnbIit pecypc] — Pesxkum moctyma: cr.rosminzdrav.ru -
3/IPaBOOXPAHEHHUS
Lo Knuanueckune pexoMeHIaIim
Poccuiickoit
Denepanuu
Oc¢unuansHbIN caliT CoBpeMeHHbIE MaTepHaIbl M KIMHIYECKHE PEKOMEHAITNH T10 ¢ 10000 KOMITBIOTEPA,
Poccuiickoro JIMarHOCTHKE U JICYCHUIO 3a00JIeBaHUH OPraHOB JbIXaHUs Haxojsuerocs B cetu MHTepHeT
bECIHPATOPHOTO 1€) i 1-P www.spulmo.ru
JIEKTPOHHBIN pecypc] — Pexum goctyna: . .ru —
ob1ecTBa P peeyp ety

OdunmanbHbI caliT
Poccuiickoro HayqHOTO
o01IecTBa TepaneBTOB

COBpeMeHHLIe MaTepHraJibl U KIMHUYCCKUE PEKOMCHAAIIUU 110
JUArHOCTUKE U JICUCHUIO 3a00JIcBaHMIT BHYTPCHHUX OpraHOB

[DnexkTponHsIii pecypc] — Pexxum goctyma: WWw.rnmot.ru —
Poccutickoe HaydHOE O0IIIECTBO TEPANICBTOB

¢ mo0oro KOMIbIOTEPA,
Haxozserocs B cetu VHtepHeT



http://www.spulmo.ru/
http://www.rnmot.ru/

9. MaTtepuajibHO-TeXHHYECKOe o0ecneyeHue TMCUUIIUHBI.

9.1. IlepeyeHr mnoMemieHMI*, HEOOXOAMMBIX /JIsi NPOBeJACHHUS AYAUTOPHBIX 3aHATHH 110
AUCHMILIMHE:

1. /lna nposedenus aekyuii umeromesi:

- neximonHble ayautopur bOK (0obIoii u Mablii 3aI1b);
- IeKUMOHHasl ayautopus Mopdonoruueckoro kopiyca;

- ICKIIMOHHAS ayIuTOpus o0mexutus Ne3;

- ICKIMOHHAsI ayAUTOpUs Kopmyca Ne9.

2. na nposedernus npakmuyeckux 3auamull Ha base kopnyca Ne 2 (BDPK) umeemcs.:

- 4 cnenmanbHO OOOpPYIOBaHHBIC TOMEIICHUS (AyAUTOPUM) JUISI TPOBEACHHS CEMHHAPOB U
MPAKTUYECKHUX 3aHATUH MPU U3YUCHUH JTUCIUILINH;

- B TOM 4Hcje 4 QUCIUICHHBIX Kjacca.
9.2. Ilepeuenb 000OpyAOBaHUA*, HEOOXOAMMOIO [JI NPOBEACHUS AYyIMTOPHBIX 3aHATHI IO

JTUCIHHMIIJINHE:

1.Vuebuvie ayoumopuu, cnaboicennvle:
y4eOHBIMU JOCKaMH, y4eOHOU MeOeIbi0, METOIUYeCKUMH MaTtepranamu, [1K, oBepxen-mpoexkTopom,
MYJIbTUMEANA-TIPOEKTOPOM, HOYTOYKOM, 10CTYIIOM B MIHTEpHET.
2. Habop skcnepumenmanvho2o 06opy0osanusi:
1. Becor nabopatopusie SC 2020.
2. Becor ananutuueckue ALC-80d4.
3. Jlo3umeTpsl.
4. KoHIyKTOMETp MOPTAaTUBHBIM.
5. Konnykromerp-tectep PWT.
6. Jlazepsl.
7. JI'OKCMETPBL.
8. Mynbtumetp 2000 E.
9. MuKpOCKOITbI OHOIOTHYECKHE.
10. Haymnuxwu.
11. ITynscokcumerp.
12. pH-metpsr.
13. Pedpakromerpsl UPD-464 (c mojacBeTKOMN).
14. YcranoBku JJ1s1 U13ydeHus siBIeHui hoTodrddekra.
15. ®otoanekrpokonopumerpsl KOK-3.

16. Ilepconanbuble kommbioTepbl TCN.
17. MouuTopst BENQ.

18. IlpunTep nazepHsbIil.

19. HoytOyxwu.

20. Bugeonxexuun.
21. Buneodunbmsl K 1aOOpaTOpHBIM paboTaM.
22. Ilpe3eHTanuu JeKIuM.

*nabopamopnoe, uUHCMpPYMEHMAIbHOEe 000pydo8anue (YKazams, KaxKoe), MYTbMUMEOUHblll KOMNAeKC (HOYmOYK,
NpPOEKmop, Kpaw), menesusop, sudeokamepa, ciaudockon, suoeomacnumogon, I1K, éuoeo- u DVD npouepwvieamenu, monumopst,
HAboOpbl CAAU008, MAOIUY/MYTbMUMEOUUHBIX HASAAOHLIX MAMEPUANO8 NO PATUYHBLIM PA30eiam OUCYUNIUHDL, BUOCODUTLMYL,
00CKU U Op..



10. JIucT u3meHeHuii B padoueii nporpamme qucuuiuinabl «PU3UKA, MATEMATHUKA»

[ara
BHECEHUA
U3MEHEHUN

Ne nmporokona
3acenanus kadeapsl,
Jara

Copneprkanre U3MEHEHUS

Ilonmnuce




