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1. Tlesu u 3aga4n ocBOCHHS AMCHHNIHHDI «PH3HKA, MATEMATHKA» (manee — MUCHATIHHA):

Ileas ocBoeHHs JMCHMILVIMHBL. yuacTHe B (DOpMHpoBaHHHM KommereHumii YK-1 cocrosimmee B

(hOPMHPOBAHHH Y CTYIEHTOB COCOOHOCTH OCYIIECTBIIAT KPUTHIECKHH aHATH3 NPOOIEMHBIX CHTYal|il Ha
OCHOBE CHCTEMHOTO M0/(X0/1a, BEIpadaThIBATE CTPATETHIO JEHCTBHIA.

1.2. 3amauu AMCHHILIHHBI:

»

‘;r

dopmuposanme y crynenToB sedeGHOro (QakyiabTeTa JIOTHYECKOTO MBIIUICHHSA, YMEHHS TOYHO
(GopmyiHpoBaTh 3amady, coCOOHOCTh BEIUICHATH [JIABHOE M BTOPOCTEIICHHOE, YMECHHMS JIEIATh BBIBOJIBI
Ha OCHOBAHHH ITOJIyYCHHAIX PE3yJIbTATOB U3MEPEHHIA;

NPHOOpPeTEeHre CTY/IeHTAMH §MEHHS [elaTh BBIBOIBI HA OCHOBAHMM IOJTYYEHHBIX pe3ynbTaToB
H3MEpCHHH;

M3YYCHHE DPa3/Ie/ioB MPHUKIAAHOW (WM3MKH, B KOTOPBIX pPAacCMATPHBAIOTCS MPUHIMIBI paboTH H
BO3MOMNKHOCTH MEIHITHHCKONH TEXHHKH, IIPAMEHIEMOM [P TUArHOCTHKE U JICUCHHH,

00y4eHHe CTY/JIEHTOB METOJaM MaTeMAaTHYECKH, KOTOPHIE NPUMEHSIOTCS B MEIHIMHE H IIO3BOJISIOT
M3BJIEKaTh HEOOX0auMYI0 MHOOPMALMIO H3 PEe3y/IbTAaTOB  HAOMIOJEHHMH W H3MEpEHHH, OLECHHBATH
CTCIICHD HAJIEKHOCTH IIOJYYCHHBIX JIAHHBIX

(GopmMupoBaHue HABBIKOB H3y4YeHUsS HAYUHOMN JTUTEPATYPHL;

OOydYeHHe CTYJIEHTOB TeXHHKe O0e30IacHOCTH mnpH paboTe ¢ SIEKTPOHHEIM H  ONTHYECKAM
obopynoBaHHEM.

B pe3yibTare OCBOCHUA JUCHHIUIMHBI CTYACHT OOJKEH!:

3nare:

3

METO0JI0IHI0 abCTPaKTHOITO MBIIUIGHHS U CHCTEMATH3allMd KOJNMUYECTBEHHBEIX M KAYeCTBEHHEBIX
XapaKTePUCTHK PU3HOIOTHUECKOT0 COCTOSHHS OPraHU3Ma B OKpYXKaromei cpejisy;

METOUKY TPOBEACHHMS M3MEPEHHH (H3MYECKMX XapaKTEPHCTHK OHOJOTHYECKOrO0 OOBEKTa METOIHKY
MareMaTH4ecKo 00paboTku pe3yabTaToB (HM3MYECKHX XApAKTEPUCTHK OMONOTMUYECKOTO OOBEKTa,
CMBIC]T aHAIOrO-UH(POBOro 1MpeobpasoBaHus, HMETh NOHSTHE O LM(pPOBOM CHrHANE, Kak obpase
AHaJIOrOBOI'0, MOHATHS YaCTOTHI U MIEPHO 1A TUCKPETU3AIHH.

VYmern:

.

>

>

BBIABIATH OOBEKTHBHBIC, (PH3UYECKHE NPOIECCHl B OHOIOTHYECKHX CHCTEMAX H ONMpPEIeNSTh WX CBA3b C
GyHnaMeHTaIbHBIMYE 3aKOHAMH (QH3HKH;

TOJIB30BATECS  AHATOTOBRIMH M HH(QPOBBIMH  M3MEPHTENLHBIMH TIPHOOpaMH i M3MEpEeHHs
MEXaHHYECKHX CBOMCTE KUIKOCTEH, 3JIEKTPHYECKUX M ONTHYECKHX XapaKTEPHCTHK OMOJOTHUECKHX
O0BEKTOB, TO3UMETPHUH;

IPOBOJUTEL OLEHKY paspelnalolied cnocoOHOCTH M TpeleNna pa3pelleHHs ONTHYECKOI0 MHKPOCKONa,
XapaKTepPH30BaTh CBOMCTBA H300pasKeHHH, OIyYEHHEIX B 00BEKTHBE, OKYJISIpe, MEKPOCKOIIE, HAaXOIHUTh
npuOOPHEBIE OTPENIHOCTH aHATIOTOBBIX U ME(PPOBBIX H3MEPUTETHHBIX IPHOOPOB;

IPOBOJNTE CTATHCTHYECKYIO 00paboTKy pe3yabTaToB J1aOOPATOPHBIX H3MEPEHHH (PH3HUECKUX BEJIMYHH,
OUCHUBAThL JIOBEPUTEILHBIC MHTEPBAJLI 110 3aJaHHOM JOBEPUTEIbHOH BEPOSTHOCTH, MOIY, MEIHAHY
BHIOOPKH, CTPOUTH TMCTOIPAMMBI H KyMYJISTHl PACIpE/ENeHHH, MPOBOIUTE ONEHKY IOrPeITHOCTEH

NPSAMBIX H KOCBCHHLIX HM3MEPEHHH (H3MIECKOH BENMYHMHBI, NPOBOJMTH H3MEPEHHS € IOMOIIBIO
H(POBLIX PHOOPOB.

Baaners:

METOZONOTHEH abCTPAKTHOrO MBIIUIEHHS JUIS BBITOJHEHHs 3aKIIOUEHHSI O Pe3yjbTaTaX H3MEepeHHH
(usraecknx xapakTepHCTHK GHONOTHUECKHX OOBEKTOB M MaTeMaTHYECKOH OOpabOTKH MONydeHHBIX
JaHHBIX;

METO/IMKON H3MepenHsa (U3HYECKHX BEJIMYHMH C IIOMOIIBIO aHAJIOTOBHIX W HU(POBEIX M3MEPHTEIbHBIX
1IPHOOPOB, METOAMKOI! OLEHKH MOTPENTHOCTEH MPSIMBIX B KOCBEHHBIX H3MEPEHHIA.



Mecto qucupianel B crpykrype OOII BO opranmsanuu:

2.1. VueOuas mpucuunimpa «®OuU3MKa, MATEMATHKa» OTHOCHTCI K oOs3aTtensHOH 4YactTH  biioka 1
«Iucrmmanesy OOTT BO. luciumnmuaa n3yyaercs B 1 cemectpe.
2.2. Jlns wW3ydeHHs [MCOWIUTAHBI HeOOXOAMMBI 3HAHHWS, YMCHHA M HaBBIKH, (OpMHUpPYeMBIe

NpEeaIeCcTBYONIHMH JUHCOHTITHHAMH.

- UIKOJIBHBIH Kypc QU3MKH,

- UIKOJBHBIM Kypc MareMaTHKH.

2.3. U3ydenue AUCHATIHEELI He0OXOANMO JULs 3HAHHUH, YMEHHH M HAaBBIKOB, OPMUPYEMEIX IOCISIYOIAMH
JTMCHUIIHHAME TTPOMECCHOHANBHOTO MHKIA: (DH3HONOTHS, OHOXMMHSA, MHKPOOHOJIOTHS H BHPYCOJIOTHS,
rUI'MeHa, 001ecTBEHHOE 3710POBhE, IydeBas IHarHOCTHKA H TydeBas Teparnusi.

3. PesybTaTsl 0CBOCHHS JHCHHIUIHHBI H HHAHKATOPELI JOCTHKEHHS KOMIIETeHIHIi:
M3yyenne JUCIUILTMABL HATIPABIEHO Ha GOpMHPOBAHKE y 00yJarOMMXCs CAeIyonmx yHusepcanbabix (YK),
obenpodeccronanbubix (OIK) u npodeccnonansubix (11IK) komnerennuii:

| | Kom | Conepxanue Kox n B pesynprarte u3ydeHus JUCLHIIIHHBI
| o2 KOMIIE- | KOMIETEeHIIMH | HAUMEHOBaHHE 00y4arOIHECsH JTOJIKHBL:
| No | TeHLIH (usin ee yacTH) | MHOUKATOpa
N JIOCTHIKEHUSI 3HaTh YMeThb Bnaners
KOMIIETCHIIHH
1. | YK-1 Cnocoben HI-1yk.1.1. METOIbl  CHC- | IPUMCHATH Me- | METOHOJIOTHEH
OCYIIECTRIATh | 3HAET:  METOJBI | TEMHOTO M | TOOBI  CHCTEM- | CHCTEMHOTO H
KPUTHYECKHH | KPUTHYECKOIO KPUTHYECKOTO | HOTO MOJAXO0JA M | KpUTHIECKOTO
aHau3 aHaJIM3a ¥ OICHKH | aHAJIM3a; METO- | KPHTUYECKOIO aHaimM3a 1poo-
1POOIEMHEIX COBPEMEHHBIX OAKA pa3pabor | ananu3a npod- | JEMHBIX CHTYya-
cUTyaluii Ha HaY4YHBIX KM CTpaTeruu | JEMHBIX CHTYya- | IAHA; METO/IHMKa-
OCHOBE JIOCTUIKEHMI; JedicTBHM Juig | uii;  pa3paba- | MM IIOCTaHOBKH
CHCTEMHOI'0 OCHOBHBIC IIPHH- | BEIABICHHS H | THIBaTh CTpare- | LEJIH, ONpese-
‘ no/xo/a, LUIBl KPUTHAYEC- | PELUECHHA U0 ACHCTBHUH, | JEHHA  CIIOCO-
: . BeIpalaThiBaTh | KOTO aHAIM3a. po0IeMHOMI NPUHUMATh 0oB ee mgocTu-
. CTpaTETHIO HI-2yk.12 CUTYalluH KOHKPETHBIE JKEeHUs, paspa-
E neficTBui YMeer: mosydarb peuieHUsA Ui ee | OOTKH  cTparte-
| HOBBIE 3HAaHUS Ha peanu3alm Tl IEHCTBHH.
; OCHOBE ananusa,
cHHTE3a u Ip.;
OCYIIECTBIATE
nouck wuHpOpMa-
MM M pelIeHui
Ha OCHOBE JICHCT-
BHiA, IKCIIEpH-
MEHTA U OIbITA.
|
*  Huoukamop Odocmuoicenus KOMNEMeHyuu — COB0KYNHOCMb 3ANIAHUPOBAHHLIX pPe3YNbMmamos

ofyueHus no OuUCYURIUHAM (MOOYIAM) U RPAKMUKAM, KOmopble obecneyusaiom hopmuposanue y 6binyCKHUKA
BCeX KOMREMEHYuUtl, YCmano61entblx npozpammoli cneyuaiumemd.

mo 060bwenHbIe XAPAKMEPUCIUKY, YMOUNLIOUUEe U PACKPLIBAIOujUe (hOPMYNUPOEKY KOMNEMEHYUU 6 6UOe
KONKPEMHbBIX Oelicmeuil, GuINOIHACMbIX GbLIYCKHUKOM, OCE0UGWIUM OAHHYIO KoMmnemenyuio. Hnouxamopel
QONNCHBL  BblMb  CONOCMAGUMbL ¢ MPYOOEbIMU  (DYHKYUAMU U (Ulu) mpyooswuimu  Oeucmeusimu
(npocheccuonanvublii cmandapm), Ho He pasuvl uM. HHOUKAMOpvl OOCMUINCEHUA KOMREMEHYUl OO0NNCHbL
Guimb UsMEpPAeMbL ¢ ROMOWLIO CPeOCms, O0CMYNHLIX 8 00pPa306amMeNbHOM npoyecce.



4.Pazjebl JHCHMILINHBL H KOMIIETEHIIHH, KOTOpBIe GOPMHPYIOTCH NPH HX H3YYEHHN:

11/ Ne

Kon
KOMIIETE
H-1THH

Haumenorauue paznena
JTUCITUILTHHEI

CopeprkaHue paszena B JHAAKTHUECKUX eJUHHULIAX ‘

VK-1

OCHOBEI
MATEMAaTHIECKOTO
a”aiusa

[IpousBomusie U muddepennuanst. [IlpuMenenne MeTomoB |
mr(GepeHMATEHOr0 UCYHCIISHHS. JUIS  aHanmu3a  (DyHKITHIA.
[TpousBouble cnoxHbIX (QyHKIUH. [IpaBuia HHTErpUpPOBaHHS.
BrlYpceHHe HEONpeIe/ICHHBIX W ONPENeNEHHBIX HHTErPAJIOB.
Meroubl pemenus guddepeHHanbHbIX YpaBHEHHH NEpBOro
TIOPSIIIKA ¢ Pa3eNsFOIUMHUCS epeMEeHHBIMH.

to

YK-1

OcHOBBI TCOPHH
BEPOATHOCTEHN U
MaTeMaTHYECKOU
CTaTUCTHKH

Cnygaiinoe  cobbitme.  OmnpenernieHue  BEPOSTHOCTH
(cratucTHyeckoe u Kinaccuueckoe). [loHATHE 0 COBMECTHEIX H
HCCOBMECTHBIX COOBITHSIX, 3aBHCHMBIX ¥ HE3aBHCHMBIX |
COOBITHAX. TeopeMbl CIOXKEHHS H YMHOXEHHS BEPOSATHOCTEH.
YcnoBHBIE BEpOATHOCTH. HenpepbBHBIE M IHUCKPETHBIE

JydaiiHple BelIW4YMHBL. PacnpeneneHue IHCKPETHBIX H |
HENPEepPBIBHBIX CIy4aifHBIX BeNWYMH, WX XapaKTepPHCTHKH:
MaTeMaTHYeCKoe OJKH/IAHHE, JTACTIEPCHH, cpenHee |
KBagpaTH4HOE OTKJIOHEHHE. Hopmaneabiit 3aKOH
pacripe/ie/IeH|s] HeMPEPHIBHBIX CITyYaiHbIX BelWYnH. DyHKIMs
pactpenenenus. IlnotHocts BeposTHOCTH. CTaHZApTHHIE
WHTCPBAIIbIL.

OcHOBBl MaTeMaTH4ecKOH  crarucTHkd. ['eHepanbHas |
COBOKYITHOCTB H BBIOOpKA. O0BEM BBIOOPKH,
pernpe3eHTaTHBHOCTb. Cratuctuyeckoe pacmpejienieHue
(BapuanuoHHBIM psia). ['paduku  BapHAllMOHHBIX  PSIOB.
XapaKTepUCTHKH TIOJIOKEHHS (MOJa, MeaHaHa, BBIOOPOUHAS |
CpemHsiA) U paccesHuA (BRIOOpOYHAs QUCIEPCHA H BEIOOPOYHOE |
cpelHee KBajpaTHYeckoe OTKIOHeHHe). OlleHka IapaMerpoB
TeHEepabHON COBOKYITHOCTH 10 XapaKTEPUCTUKAM €€ BBIOOPKH
(toyeynas W WHTepBaIbHasi). JlOBEpHUTENBHBIH HMHTEpBAT H
JIOBEpHUTENbHAsA BepoATHOCTh. llorpemnocTn  M3MepeHHi.
CpaBHeHHE  CpeHMX  3HAQUEHHH  JBYyX  HOPMAJIbHO
pacIpeieIeHHBIX reHepaTbHbBIX COBOKYITHOCTEHA.
CraTicTHUecKHe THIIOTe3bl U HX mpoBepka. [lapamerpuueckue,
HerapaMeTpudeckue kpurepuu. [loHsTHE O HYNICBOM THIIOTE3E.
[Tapamerpuueckue kputepus, kpurepuii CTeIO/IeHTa. Y CIOBHSA
[IPEMEHECHHs HENapaMeTpU4ecKux KputepHeB: 1. X-kpurepuit
Ban-nep-Bapnena; 2. U-kpurepuii Yunkokcona, 3. Kpurepu#i
3HAKOB Z. ‘.
Koppensimonno-perpecCHOHHbI ~ aHamu3.  [IoHATHE O |
KOPPEJSAIHMHA, KOPPEIAMOHHEIX ¥ (DYHKIMOHAIBHBIX CBSI3SX.
Koaddumuent koppemsun. Henapamerpuueckue roxasaTesy
CBSI3H.

Perpeccuonnbiii aHanmu3. JIMHMM perpeccud. YpaBHEHHS |
JTMHEMHOH perpeccuu, ko3 uIEeHTH perpeccuu.
KoadduipenT muHelHON KOpPeIsaIiH, ero CBOMCTBa.

YK-1

Mexannka 5KAIKOCTEH 1

ra3oB. AKYCTHKA.

du3znuecKkue  METOJbI, KaK  CpelcTBa  OOBEKTHBHBIX |
HCCITeIOBAHHUM 3aKOHOMEPHOCTel B JKHBOH IpHpOJe. 3HAYCHHE |
GU3MKM U MeIUIUHBL. MeXaHHYeCKHe BOJHEL YPaBHEHHE |




YK-1

niockod  BoiHbl.  Ilapamerpsl  kone0aHMiiE M BOJH.
DHEpPreTHYecKue  XapakrepucTHkd. Oddexkr  Jlomiepa.
Judpakups u uHTepbepeHius BOMH. 3ByK. BHIBI 3BYKOB.
Cnextp 3Byka. BomnoBoe comnpotusieHne. OOBEKTHBHBIE H
CyOBLeKTHBHEIE  XapaKkTEepUCTHKH  3ByKa.  YJBTPa3BYK,
(u3rYecKHe OCHOBBI TpHMEHeHHs B MeaunuHe. HnmeampHas
JKUIKOCTh. 3aKOHBI WICATBHOM JXHIKOCTH (HEPa3pHIBHOCTH
ctpyd, bepuymum). IlonHoe naBneHue. MeTonsl H3MEPEHUS
napnenuit.  CranMoHapHBI  MOTOK,  JIaMHHapHoe H
TypOynenTHoe TeueHus. Bszkocte. OnpeneneHus BI3KOCTH
wuakocteit Meromamu Ctokca W OcTBanpma. YpaBHEHHE
HeroToHa, HBIOTOHOBCKHE M HEHBIOTOHOBCKHE JKHMIIKOCTH.
@®opmyna Ilyaseitns. Yucno Peitnonpnaca. ['mapasmmueckoe
COIIPOTHBIICHHE B IIOC/IEOBATENIBHBIX, IapaUIeNbHBIX U
KOMOMHUPOBAaHHBIX cucTeMax TpyOok. PasperBisomuecs
cocynsl. KanuispHeie SBIeHUS.

duzngeckue OCHOBEI TeMOTHHAMHKH. Monenu
kpoBooOpamenus. [lynecoBas Bomma. Pabora u MomHOCTH
cepaua. duzpdeckre OCHOBBI KIMHHYECKOTO METOZA

U3MEPEHHUSA JaBJICHUA KpOBH. Onpenenelme CKOpPOCTH
KPOBOTOKA.

DNeKTPoIMHAMHUKA.
Du3udeckue MpoLeccsl B
TKaHsAX [PY BO3ACHCTBAA
TOKOM

ANEeKTPOMAar HUTHEIMH
MTOJISIMH.

OCHOBBI MEIHITMHCKOH
IIEKTPOHHKH.

3akon Oma Ui IepeMEHHBIX TOKa M HanpspkeHus. [lomHoe
CONPOTHBIIEHHE (MMIEJAHC) B DJIEKTPUYECKHUX CXeMaX,
COIEpIKAINX EeMKOCTHOE ¥ Ppe3UCTHBHBEIE KOMIIOHEHTEL.
DIeKTPHYCCKUM  JUIIONB. DIEKTPUYECKOe IMOJe  JHIIOJA.
TokoBeiii MOHOMIOE. TOKOBBIH AHIIONE. DICKTPHUESCKOE IMOJIE
TOKOBOTO JUIOJS B HEOIPAaHUYEHHOH IPOBOALICH Cpene.
dusznyecKkHe OCHOBBI 3jekTpokapauorpaduu. JlumomsHoe
MpPEICTABIEHHE O CEpJIle, OCHOBHBIC IIOJIOKEHHS TEOPHH
DHWHTXOBEHa.

OcHOBHBIE  TIOHSTHS ~ MEIMIIMHCKONH  SJIEKTPOHUKH.
be3omacHOCTE W HAIEKHOCTh MEIHITMHCKOH anmapaTypsl.
OcobenHocTn  cHrHaJIOB, 00pabaTbIBaéMBIX MEIMITMHCKOH
9JIEKTPOHHOM anmaparypoil U cBs3aHHbIEe ¢ HUMH TpeOoBaHHS K
MEITUITMHCKOM 3JIeKTpOHUKE. [IpHHIMI 1eHCTRES MEIMIIMHCKOR
3IICKTPOHHOM annapaTypbl. TexHuKa 6€301macHOCTH NpU pabore
C IEKTPHYECKHMHE IPHOOpaMH.

[lepBu4HOE JEHCTBHE MOCTOSHHOIO TOKA HA TKaHH
opranm3ma. ®uU3MUECKHE  OCHOBBI  TajbBaHM3alMU U
ynexTpodopesa.

BosgeiictBue Ha OMOJIOTHYECKHME TKaHH  [EPEMCHHBIMH
TOKAMH ¥ JJIEKTPOMAarHUTHBIMH TOJISAIMH BBICOKOH 4YacTOTBI
(hu3mueckoe 000CHOBaHHE BBICOKOYACTOTHOM
SNICKTPOTEpPANNH, ICKTPOXUPYPIUHM, [JHATEPMOKOATYIIAI[HH,
uaaykrorepmun, YBY, IMB, CMB u KBY — Tepanun).

VK-1

OnTHKa.

KBanToBas pusuka.
HMonusupyromme
H3JIYUCHHA.

OCHOBBI JIO3UMETPHH.

['eoMeTpuueckas ONTHKA. SIBIEHWE IOJIHOIO BHYTPEHHETO
orpaxeHust cBera. Pedpaxromerpus. JIuuzel. OnTHyeckue
XapaKTEPUCTHKH TOHKUX COOMPAIONIMX ¥ PACCEHBAIOIIUX JIHH3.

OnTHyeckass CHIIA JIHH3BL Bonokonnas onTHka.
MuKpockomus.
BonHoBas OINTHKA. JludpaknuonHas peleTka.

JludpakiuuonHeii cnekTp. Paspemaromas cIOCOOHOCTE — H
rnoJe3Hoe ypenuuenne mukpockona. [lonstiue o Teopun Ab6e.
[Tongpuzanus cBerda. CrocoObl [OJIYYEHUs I10JSIPH30BAHHOTO




[I0OTOKOB.
Tenmosoe

[IpocTpancrBenHas
3JIEKTPOMAarHUTHOTO M3/Ty4CHHSL.

Jlazepel W WX npuMeHenwe B Memunuue. OcoGeHHOCTH
Na3epHOTO U3JTYYEHHS.

Penrtrenosckoe
BsaumopnelicTBHE PEHTTEHOBCKOrO H3/Iy4eHHS C BEIIECTBOM,
(u3uIecKre OCHOBBI IPHMEHEHHS B MEIUITHHE.

PanroakTUBHOCTE.
AXTHUBHOCTB. B3auMozelicTBHE HOHH3HPYIOIIETO H3JIYYEHHS C
| BEIIECTBOM. JIETEKTOPBI HOHH3UPYIOIHNX H3/TyYCHHI.

U3IIY4CHHE.

H

Onrtrueckas

CrexTpsl

XapakTepucTHKA
TCIIOBOro M3nyueHus. CHEKTp M3JIyYeHUS YEPHOro Tena.
Mznyuenne Conuia. DJIEKTPOHHBIE DHEPreTHYECKHE YPOBHH
aTOMOB M MOJIeKyJl. ONTHYECKHEe CIEKTPHI aTOMOB H MOJIEKYII.
CnexrpodoTtomerpus. Jliomunecnennus. 3axon Crokca i
(OTOMOMHHECIICHITHH.

CrexrpoduryopameTpus.

ceeta. OnTHdeckas aKTHBHOCTh. B3amMojeiicTBHe cBera c
BenlecTBoM. Paccesnume cBera. [lornomenue cBera. 3akoH
byrepa-Jlambepra-Bapa.
IPO3PaYHOCTh. JHEPreTHYECKHE XAPAKTEPHCTHKH CBETOBBIX

IIIIOTHOCTS,

Hu 3aKOHBI

JIOMHHECIICHITHH.

HIOMHHGCHeHTHaFI MHKPOCKOITHA.

H3JIY4YCHHC.

3axoH

BpEMEHHasI

Penrrenosckas

PagHOaKTHBHOTO

TOMOrpadus, IO3HTPOH-IMHCCHOHHAS TOMOTpadus.

KOTE€PECHTHOCTh

TpyOKa.

pacmaza.

Jlo3UMEeTpUsT ~ HOHH3MPYIOLIEr0  HW3NyYeHHs.  Buasl
JIO3UMETPOB,  TEXHHYECKHE  NPHHIHMNOBL HX  paboOTHL
[lornmomennas, JKCHO3MIMOHHAS W OKBHBAICHTHAsA JIO3BL
MomrocTs 10361 Paguanuonusiii (on.

DQU3MYECKHE  OCHOBBI ~ MHTPOCKOIHH:  PEHTTEHOBCKAS
KOMIIBIOTEpHAs TOMOTpaQHs, MarHuTOpe30HaHCHas

5. Obbem qucnHn/IHHLI U BUALI y4eOHOl paGoThI.

Tpynoemkocts Tpynoemkocts mo
Buj yuebuoii padorsr o0beM B | 00BEM B cemectpam (AY)
3aYETHEIX aKajaeMuye 1 2
E€AMHHUIAX | CKHX Yacax
(3E) (AY)
' Ay/imTopHas pabota, B TOM 4HCIE 1.8 66 66
| Jlextmu (JT) 0,4 14 14
. Jlabopatopusie npaxtukymsl (JIIT) 1.4 32 32
T ITpakTrueckue 3anstust (113) @I'OC e npedycmompennt
i Kinunuyeckne npakruueckue 3anstus (KI13) @I'OC ne npedycmompennt
Cemunaps (C) @I'OC He npedycmompernt
| CamocTosTE IbHAS pabota crynenta (CPC) 1.2 | 42 | 42
| Hayuro-HcceoBate bekas pabora cry1eHTa @I'OC He npedycmompena
Ipomexyrounas aTrecraius
3AYET
OBLIAA TPYJIOEMKOCTB 3 108 108

6. Conep:kanue qUCIHILIMABI




6.1. Pazaesibl AHCHUIVIMHBI M BB 3AHATHH:

Ne Ne Haumenosanue pazoena OucyunIuHbl Buowst yueonoii pabomst* (6 AH)
n/m | ceMect Ji JIT |[1I3 |C | CPC | mBcero
pa
1 1 OCHOBBI MATEMATHUYECKOIO AHAJIM3A. 9 4 13
1 OcHoOBEI TeopuH BEPOATHOCTEH %1 5 18 8 32
MaTeMaTHYEeCKON CTATHCTHKH.
| 3 1 Mexanuka JKuJKocTell ¥ razoB. AKyCTHKa. 4 10 3 17
- 1 DnexkrpoguHaMuka. OU3MYCCKHE MPOLECCH
' B TKAaHIX [pPU BO3IEHCTBHH TOKOM H 9 3 9 14
5IIEKTPOMArHUTHEIMH MTOJIAMH.
OCHOBBI MEIUITHHCKOH 3JIEKTPOHHKH.
5 1 OnTuka. KsanroBas (usuka.
MoHu3upyromye U3 IydeHHsl. 2 12 18 32
OCHOBBI JO3UMETPHH.
1 3avem
L HTOIO 14 52 42 | 108

* JI- aexyuu; JIII — nabopamopuuitl npakmuxym; II3 — npaxmuveckue sansmus; C — ceMuHapol;
CPC — camocmosmeinvnan paboma cnmyoeHmd.

6.2. TemMaTH4yecKHit MJIaH JeKIIHI:

Ne . Oobem B
wi Haumenosanue mem jqexyuLii AY
| cemectp 1
1. | Bregenue B TCOPHIO BEPOSTHOCTEH 0,5
2. | dyHaamMeHTaIbHbIE CTATUCTUYECKHE PACIIPEACICHHS ClIyYaliHbIX BEIMYHH I
" 3. | OcHOBHBIE MOHSTHS MaTeMATHUECKOH CTATHCTHKH. -
| 4. | KoneGanwus, BonubL. MexaHHYecKHe BOIHBL 1
| 5. | buoakycruka. @u3nuecKkue OCHORBI AKyCTHYECKUX HCCIIEIOBaHMI. 1

6. | Mexanuka uicaibHOM JKUIKOCTH. 1

7. | Mexanuka Bs3KHX, HBIOTOHOBCKHX, JKHIKOCTEH. 1

8. | 3akon Oma juis iepeMeHHbLIX TOKA ¥ HAIIPSDKEHUS. DIEKTPHUECKUi TUoib. TOKOBBIA 1

| MoHONONb. TOKOBEIH JIHII0NE. PH3HMYECKHE OCHOBEI dIEKTPOKapaHOrpaduH.

9. | OcobeHHOCTH MEIHIIUHCKON DIEKTPOHHUKH. 1
[lepBuyHoe neicTBHE MOCTOSIHHOIO TOKA HAa TKAaHHM OpPraHH3Ma. BosnekcrBue Ha
OuoJioruueckie TKAHW [IepeMEHHBIMH TOKaMH M JJIEKTPOMAarHUTHBIMH  IIOJISIMH

5 BBICOKO# 4acTOTHIL.

" 10. | Temoroe u3nyueHue. XapaKTEPHCTHKH X 3aKOHBI TEIIIOBOTO H3Jy4eHHS. 0,5

| 11. | Omrrueckue KBaHTOBBIE reHEPaTOPH! (JIa3ephl), IPEMEHEHHE B MEIHUIIAHE. 0,5
q)HZ}HtICCKHe OCHOBEI pEHTI‘EHOJIOFHH. HPHMCHQHHE PEHTICHOBCKOI'O H?-JIY'—IBHI{H B

L MEJHIHHE.




12,

L 0L WMonusupytomue u3inydenns.. OCHOBEI JO3HMETpPHH. 1
HTOI'O (scezo - AY) 14
6.3. TemaTnuecknii nan 1a60paTOpHBIX NPAKTHKYMOB:
Ne Haumenosanue n1abopamopuuvix npakmuxkymoe Obbem B
n/n AY '
cemectp 1

1 | Mecnenosanue GpynKuuit MeronamMu Ju(depeHIHaTBEHOTO CUUCTICHAS 3 ‘

2 | Pacuérel pu3HUecKuX XapaKTePHCTHK METOIOM HHTErPAIbHOIO CYHCIICHHS 3 i

3 | Mccnenopamue pu3HIecKHX MPOLECCOB ¢ MOMOIIBIO nudhepeHIHAIBHEIX ypaBHEHUH 3 |
C pasJIeIsOMUMHCS [TepeEMEHHBIMI

4 | M3yuenne XapakTepucTHK (YHIAMEHTANBHBIX CTATHCTHUCCKHAX pacIpenecHuii. 5
Maremarudeckoe oxuIanKe, THCIEPCHS.

5 | Crarucrtuueckas 00paGOTKa ONBITHBIX JaHHBIX (UeHTpanpHas M HHTEPBAILHAA 4
OLICHKH MPAMBIX H KOCBEHHBIX H3MEPEHHIH)

6 | Cratuctuyeckas ~ 06paboTKa  ONBITHBIX  JAHHBIX. HyneBas  rumoresa. 7
IMapamerpudeckue, HeTIapaMeTpUIeCKHe KPUTEPHH. Koppensuonusiii,
PErpecCHOHHbBIN AHAIM3EL.

7 | Onpenenenne BA3KoCTH KAAKOCTH MeTooM CTOKCA. 3

8 | Oupesienenue BA3KOCTH KHIKOCTH MeTonoM OCTBaIbA. 3

9 | CHATHE CIEKTPAIbHON XapaKTEPHCTHKA yXa Ha IIOPOTre CIBIIIHMOCTH. 3

10 | Onpejienenne umie1anca YKBHBAICHTHBIX JIIEKTPHYECKHUX CXEM. 3

11 | Misysenne mons siextpudeckoro mumons. M3yuenue paboTHl 3jeKTpoKaparorpada, 3
BEKTOP-DIIEKTPOKAPUOCKOTIA.

12| BosjeiictBie snexTpoMarauTHOro nons YBU ma THIJICKTPHKH H TNIPOBOJHHKH. 3
@u3uuecKre OCHOBBI HH3KOUACTOTHOH TepaIlHH. .

13 | Pedpaxromerpust. (Teomerpuyeckas onTuka). 3 }

14 | KoHIleHTpanoHHas KOJIOPHMETPHSI. 3

15 | Onpenenenue nuHBL BOIHBI H3MyYeHHA Ta3epa. H3smepenne pasmepoB 3pHTPOIMTOBR 3
METONOM TH(PPAKIUK CBETA.

HTOI'O (scezo - AY) 32
6.4. TemaTnveckuii IIAH NPAKTHYCCKHX 3AHATHIA:
- @I'OC ne npedycmompenswi.
6.5. TeMaTH9eCKHil IIaN KIHHNIECKUX NPAKTHYECKAX 3aHATHIA:
- DI'OC ne npedycmompentol.
6.6. TemaTHuecknii 11aH ceMUHAPOB:
- @I'OC ne npeoycmompens.
6.7. Bu/ibl H TEMbI CAMOCTOSITE/ILHOI PAGOTHI CTyJeHTA (CPC):
No Buowt u memut CPC* O6bem B AU
n/m cemectp 1 |
1 IlpaBuna B3sTus npou3BoAHBIX (yHKLUME ONHON TepeMeHHOW. B3sTHE THIIOBBIX 2
IIPOM3BO/IHBIX, HCIIOI630BAHHE TabNMIbl Ipou3BoaHbIX. /I3, CHO.
2 | llpaBuna HAXOMIGHHS HEONpE/EEHHBIX WHTEIPAIOB. B3fTHe  THIOBBIX 2
HHTEIPATIOB, HCIOJIL30BAHME TabNMLbl CTAaHJAPTHBIX MHTErpanoB. IlpaBmia
uHterpuposanus. J[3, CHO. ¥
3 | BBejieHHE B TEOPHIO BEpOSTHOCTEH. Brrumcienue BEPOSTHOCTEH HECOBMECTHEIX H 2 |




HEeaBUCHMEIX COOBITHIL. BhIYMCIEHNE YaCTOT H OTHOCHTEIBHBIX TaCcTOT CITy4alHEIX
coberruit. 3, CHO.

(DyH,IIaMGHTaﬂbHBIe CTATHCTHYSCKHE  PacCIpeielICHHA Cﬂy‘laﬁHbIX BCJIMYHH.

Briupcenye MaTeMaTHYeCKUX OXKNIAHHH M IRCHIepCHil TMCKPETHBIX CIyYaHHBIX
pesmuun. /[3, CHO.

OCHOBHBIE TIOHATHS MATeMAaTHYECKOH CTATUCTHKH. XapaKTepPHCTHKH BBIOOPKH, KaK
OIIEHKH TTApaMeTPOB TeHEPaJIbHOH COBOKYITHOCTH. A3, C/1O.

Du3IIeCKIe OCHOBLI TemojuHamuku. Mozemn kposooOpamenus. Onpenesnerue
ckopocTu KpooTtoka. /I3, C/[O.

Be30MacHOCTb M HaeKHOCTh METHIMHCKON armapaTypsl. OcoOeHHOCTH CHUIHAIIOB,
06pabaTEIBAEMBIX MEIHIMHCKOH 31eKTPOHHOM amnmapaTypod W CBS3aHHBIC ¢ HUMH
TpeGOBAHHMS K Me/MIMHCKO# dexTponuke. /13, CcAo.

Jarunxy dusuueckux semmaud. /3, CO.

IlpuHIMI OEHCTBHA MEIMIMHCKOH 5IEKTPOHHON anmapaTrypsl (TeHEepaTopel,
YCHIIUTENH, JaTYhKK). [[3, CJO.

Xox Jydelf Tpu [POXOMIEHHH TOBEPXHOCTH pasfieia MEXKIYy BEIICCTBAMH C
pasIMYHBIME TOKa3aTeasMu Tpenomienus. Ilocrpoenne W300paXxeHHsd B JIMH3E.
JTumzpl. OnTHUECKHE XapaKTEPHCTHKHA TOHKHX COOMpAromUX H paccenBarOMUX
auE3. OnTHUECKas CHJla TUH3BL SIBjIeHHe MOJHOr0 BHYTPEHHETO OTPAKCHHA CBETA.
Bonokounas ontuka. Ontrueckas cucrema riasa. /3, CHO.

11

Jiudpakmuonnas pererka. JubpakiMOHHBIH CIEKTP. Paspemraromasi CriocoOHOCTb
ornrTHyeckuX NpuGopoB (HrM(paKIHOHHONW PEIIETKH, MEKpockomna). [lomapuzars
ceera. CrocoGbl  TIONYYeHHS TOJSPU30BAaHHOrO cBeTa. llomsipu3anuonHast
mukpockonua. Outndeckas akTHBHOCTE. [lonsipumeTprs. 13, CHO.

ik
D

Jludpaxuus u untepdepernus soid. /13, CAO.

DHepreTHYECKHe XapaKTePMCTHKH CBETOBBIX NOTOKOB, MOTOK: IIOTOK CBETOBOTO
H3JIYICHHA U [JIOTHOCTE MOTOKA (MHTEHCHBHOCTB).

Paccesuue cera. IToromenue csera. 3akon Byrepa-JlamGepra-bapa. Ontideckas
ninoTaocTs. /{3, C/O.

14

OnTHUecKUe CHeKTPhl aTOMOB M MoJiekyIl. CrekTpopoToMeTpusi. JIIOMHHECICHIMS.
Jakon Crokca i1 (QorommomuHecneHmd.  CHEKTpl  JIIOMHHECICHIHH.
Cnexrpodayopumerpust. JIFOMHHECIIEHTHAs MHKPOCKOITHSL. P, 0.

15

AKTUBHOCTB. ATOMHOE SUIPO. 3apsjl, Macca ¥ pajiyc Aapa. MarHMTHBIA MOMEHT
spa. Slnepuslie cuiisl, AedekT Macchl. PaguonyKiuaBL. PaqHoakTHBHOCTB. 3aKoH
paguoakTUBHOTO pacnana. 13, CJO.

TlornomenHas, OSKCIIO3MNMOHHAS W SKBHBAJICHTHas J03bl HOHU3HMPYIOMCTO
uznydenns. /3, C/O.

17

Topmosnoe perTrenoBckoe nanyderue. CoeKTp TOPMO3HOrO M3IyUCHNS. J3, CIIO.

2

HTOIO (scezo —AY)

42

*Buobl CAMOCMOAMEIbHOU pabomsl; paboma ¢ JUMEPAMYPHOIMU U UHbIMU  UCTMOYHUKAMU
unghopMayuu no u3YHaAeMomy pazoeny, 8 mom Hucne 6 unmepakmueHoii popme, vinonnenue 3aoanuil (/3),
npedycMompenHbiX  paboyeil npozpamMmou  (2pynnosuix u (unu) UHOUBUOYANbHBIX) 6 (hopme HANUCAHUA
peghepamos, occe, HOO20MOEKU  OOKNAOVS, GblCMYWIeHUT;, NO020MO6KA K YHacmulo 6 3aHAMuix 6
unmepakmuenoii opme (poiegsle u Oenosvle U2psl, MPEHUHSYU, UZPOBOE NPOEKMUPOBAHUE, KOMNLIOMEPHAI
cumynsyus, Ouckyccuu), padoma ¢ INeKmpoHHbLMU 00pAZ08aAMENbHbIMU PECYPCAMY, PASMEWEHHbIMU HA
o6pazosameivrom nopmaie Yuusepcumema (CHO), nodeomoexa Kypcosbix pabom u m.o.

6.8. Hayuno-ucciegoparejbekasi padoTa cTyIeHTa:

- @I'OC ne npedycmompeHna.



7. MOH/I ONEHOYHBIX CPEACTB VI NPOBEICHH A TEKYIEero KOHTPOJIS 1 HPOMEKYTOUHOM

aTTecTALINH
[ Ne| Ne Ouneno4nbie CpeACTBA
ce HaumMeHoBaHHE KOJI-BO
dopmbl KO0JI-BO
| ™ M konTpons paeas Buast BOIIPOCOB B BAPHAKTOR
L 1 | ex AHCHUIITHHBI TeCTOBBLIX
i 3a/IaHUHA "
1112 3 4 5 6 7
|1 |1 [Konrpomsp  [OcuoBbl TecTOBBIE 3a/1aHHS 30 KommbioTepHOE
i OCBOCHHUS MaTeMaTHIECKOI0 TECTHPOBAHHE
L TEMBI AHAITA3A. (BapuaHT
. (hopmupyercs
" METOI0M
; ciyvaiHoi
| BEIOOPKH)
\} IlpoBepka  TPaKTHYECKHX 3 20
YMEHHUH.
CobecenoBanue 2 50
Hanmcanue KOHTPOJILHOM 45
paboTHI (MM MOATOTOBKA
ayIn0-0T4ETa)
12 |1 [Kourpors  (OCHOBBEI TEOPUH TecToBble 3a71aHUs 30 KommbroTepHoe
OCBOCHHA BEPOSITHOCTEH H VeTHBIN HHIWBHLY AIbHBIN TECTHPOBAHHE
TeMBI MaTeMaTHYECKOH | OIpoc. (BapHaHT
{ CTATUCTHKH. | bopmHpyeTcs
| METOIOM
5 CITyqaiHON
! BEIOOPKH)
| TeKyIliee TECTHPOBAHHE. 6 12
KontposipHas paboTa.
Teky1iee TeCTHPOBAHHE. 20 50
V CTHBIH WH/IUBHTyaIbHBIA
OIpoc.
Hanucanue oTuéTa mo 20 12
VH/IHBHIYAIbHOMY 3a/IaHHIO
(W MOATrOTOBKA ayIHO-
oTuéTa).
3 |1 [Kourponb Mexanmuka TecToBpie 3anaHus 30 KommnsroTepHoe
OCBOCHUS JKUJIKOCTEH U ra30B.| Y CTHBIH HHIMBHIYaIbHBIH TECTHPOBAHHE
TeMBI AKyCTHKA. orpoc. (BapHaHT
hopmupyeTcs
METO/I0M
CITy9aiHOM
| BBIOOPKH)
| Texymee TeCTHPOBAHHE. 6 12
KonTtposbaas pabora.
Teky1iee TeCTHPOBAHHKE. 20 30
VCTHBIA MHMBUTY TbHBIA
Onpoc.
Hanucanue oTyéra no 20 12
WHIABH/IyAILHOMY 3a/IaHAIO0




(MM IOITOTOBKA ayHO-
OT4éTa).

orpoc.

4 |1 Kourpomns OnexkrpoauHaMuk | TecToBbIe 3amaHus 20 Komneroreproe
OCBOCHHSI a.  Dusnueckue | YCTHBIA  HHIMBHIYaIbHbIH TECTUPOBaHHE
TeMEI IIPOIECCHI B | ompoc. (BapuanT

TKaHAX pu tbopmupyeTcs
BO3/IeHiCTBHH METOJA0M
TOKOM H CIly4ailHO
SIICKTPOMAarHUTH BEIOOPKH)
BIMH ITOJISIMH. Tekymee TecTupoBanmue. 6 12
OcHOBBI KonrposnbHas pabora.
MEIHIHHCKOM Texymee TectupoBanue. 20 30
JIEKTPOHHKH. Y CTHBIN MHIMBHIYATLHbIHA
orpoc.
Hammcanune otuéra no 20 12
MHIMBHIYAITBHOMY 3aIaHHIO
! (MK TIOATOTOBKA ayTHO-
| oT4éTa).

5 |1 [Kourpous Onruxka. TecroBsie 3amanus 30 Kommnsioteproe
OCBOEHUSI KBanTopas Y CTHBIN MHAMBH Ty aIbHEIHA TCCTHPOBAHUE
TEMBI bu3uka, OIpoc. (BapuaHT

HMouusupyromue bopmupyercst
U3JTY4EHHS. METOIOM
OcHoBBI CIy4aiHOMR
JO3UMETPHH. BBIOOPKH)
Texymee TectupoBanue. 6 12
KontponesHas pabora.
Tekymee Tecrupopanme. 20 20
Y CTHBII WHIUBH Ty aJILHBII
olpoc.
Hanucanue otuéra mo 20 12
WHIMBHYaJIbHOMY 33IaHHIO
(HITH TOATOTOBKA Ay IH0-
0TYETa).

6 |1 [[Mpomexyrou Bee pasnesns TecroBrie 3amanus 200 KomnerotepHoe
Has TECTHPOBaHHE
ATTeCTAIHs (BapuaHT
(3auer) dbopmupyercst

METOJIOM

CcIy4alHOH

BBIDOPKH)
VY CTHBIH HHIUBHTYaIEHBIN 4 12

*thopyel mexyuge2o KOHMPOAsL: KOHMPONL CAMOCMOAMENLHOT pabomer cmyoenma (KCP), xonmponw

oceoenus memol (KOT); dpopmet npomedicymounosi ammecmayuu (Ip.A): 3auem,




IIPUMEPBI OHEHOYHBIX CPE/ICTB
TECTOBBIE 3ATAHHS ITO MATEMATHKE

1. TIPOU3BOJIHOM ®VHKILIMM y = f(x) HA3BIBAETCS ITPEJIEJI OTHOIIEHKS EE

IIPUPAIIEHHMSA Ay K COOTBETCTBVIOILIEMY ITPUPAIIEHUIO Ax HE3ABUCUMOM
[NEPEMEHHOMH, KOI'JTA

NAx >+
2)Ax — -
I)Ax—>0
4) Ax —> 1

2. ®YHKIMA HA3BIBAETCS JIM®®EPEHIIMPYEMOUW B HEKOTOPOM TOUKE X, ECJIA B TON
TOYKE OHA UMEET

1) mpou3BOIHYIO

2) 4aCTHYIO IPOH3BOAHYIO

3) ompeneneHHblit HHTET A
4) Heonpe/e/IeHHbIH HHTErPal

3. ®M3UYECKMN CMBICJI ITIEPBOM ITIPOU3BOHOM COCTOUT B TOM, UTO IIPOWM3BOIHAMA
OT KOOPIMHATEI ITO BPEMEHH — 2TO

1) MTHOBEHHOE yCKOpEHHE

2) Ha4aIbHasl CKOPOCTH

3) MrHOBEHHAs CKOPOCTh

4) OTpe30K MyTH

4. I[TPOU3BOJHAS OT @YHKIIUU y 110 APTYMEHTY x — 3TO
1) HavaybHas CKOPOCTE U3MeHeHus GyHKuuE y = f (%)

2) cpeaHsas CKOpOCTh H3MEHeHHs QYHKIHUH V = f (X)

3) MIrHOBEHHAs CKOPOCTH H3MEHEHUs (PyHKIUH Y = f (X)

4) KOHEYHas CKOPOCTh H3MeHeHus! QyHKIuu y = f (x)

5. ®U3UUECKUU CMBICJI BTOPOH ITPOM3BOHOM COCTOMT B TOM, UTO ITIPOM3BOIHASA
OT IIYTH ITO BPEMEHH — DTO

1) MrHOBEHHOE YCKOPEHHE MEPEMEHHOI0 JBHKEHHS

2) HaYaNbHAs CKOPOCTH TEPEMEHHOTO JABHKCHHS

3) MrHOBEHHAs CKOPOCTh [IEPEMEHHOIO JBHKEHHS

4) 0TPE30K NMyTH NEPEMEHHOTO IBHKEHUS

6. BIPAJKEHUE f{x)dx 110]] 3HAKOM UHTEI'PAJIA HA3BIBAETCS
1) noABIHTErpaNbHBIM BhIPAKEHHEM

2) noAbIHTErpaIbHON (DyHKIMEH

3) nepeMeHHOM HHTEerPUPOBAHHS

4) IOCTOSIHHOH HHTErpUpOBAHHS

7. OYHKIIMA f(x) HA3BIBAETCSI

1) NOABIHTErPATBHBIM BHIPAKEHHEM

2) NOJBIHTErpANIbHOM (DyHKIMEH

3) mepeMeHHO HHTETrPHPOBAHHUS

4) NIOCTOSIHHON MHTETPUPOBAHMS

8. IIPOM3BOJTHAS OT HEOIIPEJIEJIEHHOI'O UHTET'PAJIA PABHA
1) moABIHTEr pAJIbHOMY BEIPAYKEHHIO

2) HOABIHTErpaIbHON (PyHKIMH

3) repeMeHHOH HHTErPHPOBAHHS

4) NIOCTOSIHHON HHTETPUPOBAHMUS

9. VKAXUTE HEBEPHOE CBOMCTBO UHTEI'PAJIA
1) I(f(x)i(p(x))dx = I.f(X)dx+I(p(x)dx

2) I(f(x)xcp(x))dx=jf(x)dxxjcp(x) i



3y e (x))dx =k [ f(x)dx
5 [d[F(x)+Cl=F(x)+C

10. YKAXXWUTE HEBEPHbBIN PE3YJIbTAT UHTEIPUPOBAHMS
1) jS.ir?xdx ==—iCO8 X+

2) [sec’xdx =1gx+C
3) j(‘osxdx = Sinx +C
4) jCosxalx =-Sinx +C

11. JUOOEPEHIIMAJIBHBIM VYPABHEHUEM HA3BIBAIOT YPABHEHHME, B OJHOM H3
YJIIEHOB KOTOPOI'O HEM3BECTHASA @ YHKIWA HAXOIUTCA B BUIE

1) HesaBHOU (DyHKITHH

2) norapudmMugecKoi GyHKIHH

3) unTerpana

4) 1por3BoIHON MM I depeHnaa

12. TUPOEPEHIIUMAJIBHBIM YPABHEHMEM HA3BIBAIOT YPABHEHHME, CBA3BIBAIOUIEE
HE3ABUCHMYIO [IEPEMEHHYIO x, ICKOMYIO ®VHKIIHIO y = f{x) U EE
1) HeonpeienEHHbIC MHTCTPATIBI
2) IpPOU3BO/IHEIE
3) He3aBUCHUMBIE [IEPEMEHHbBIE
4) yacTHBIC pPEIICHHUS
13. MATEMATUYECKOE OXXWUJIAHUE JINCKPETHOU CITYYAMHOW BEJIMYMHBI - 3TO
1) mpousgeieHHe cayyaiiHON BeTMYMHBI HA COOTBETCTBYIOIIYIO BEPOSTHOCTE
2) npou3BeieHUe CIly4aiiHOM BEeNIMYHHBI HA YHCIIO OJIarOIPHATHEIX COORITHIA
3) cyMMa npou3Be/IeHHH ciTy4aiiHOH BEJIMYMHEBI Ha YHCITO OJIarompHATHBIX COOBITHI
4) cymma npou3BeIeHNHN CTyJaiiioli BETMYUHbI HAa COOTBETICTBYIOUIYIO BEPOSTHOCTh
5) cymma NpOM3BEAEHMH CITyyaiiHOM BEMMYHHEI Ha 00IIee YHCI0 COORITHI

14. MATEMATHUYECKOE OXXWUJAHUE [IOCTOSHHON BEJIMUMHBI C PABHO
1) npousBeieHNIO CAYYallHOM W TTOCTOSHHON BETHYHH

2) caMo#t TOCTOSHHOMH

3) IPOM3BE/ICHUIO MOCTOSIHHOM BETHYNHEI Ha YHCIIO GIArOMpPHATHEIX COOBITHIA

4) cymMMe Npou3BeIeHHE CITyqaiiHO BETHYHHBI Ha IIOCTOAHHYIO

5) OTHOLIEHHUIO CIIy4aHHOM ¥ NOCTOSIHHOM BEJTHYHH

15. MATEMATHYECKOE OXHUITAHUE KBAJIPATA OTKJIOHEHMS CJIYYAMHOH
BEJIMUUHBI OT EE MATEMATUYECKOI'O OXKUJIAHUS HASBIBAETCS

1) cpeaHuM KBaApaTUYHBIM OTKIIOHCHHEM

2) nucnepcuei

3) MCTMHHBIM 3HA4YEeHHEM CJIy4aifHOMH BeJIMYHHEI

4) IeHTPOM pacHpeeICHHs CIIyJYaiiHOM BeTAYMHE]

5) abCcoMOTHBIM 3HAYCHHEM CITyYalHON BeIHYHHBI

16. TUCIIEPCHUSA CIIVXXUT JJISI OUEHKK

1) paccesiHMsI BO3MOXKHBIX 3HAUEHHH CIIy4aiiHON BEJTMYMHBI BOKPYT €€ MaTEMaTHYECKOro OXKHIAHHS
2) paccesiHYsI BO3MOJKHBIX 3HAYCHUH CIIy4aiiHON BEJIMYMHBI BOKDPYT €& CpeaHero apu()MeTHIECKOrO
3) paccesiHNS BOZMOIKHBIX 3HAYCHWH CIy4aiiHOH BEIHYAHBI BOKPYT €€ HCTHHHOTO 3HaYEHHSI

4) paccesiHus BOZMOKHBIX 3HAYEHH CIIy4aiiHON BETHYMHBI BOKPYT €& OTHOCHTEIBHOM MOTPEIHOCTH
5) paccesiHMS BO3MOJKHBIX 3HaueHHH ClIyqaiiHOH BETMYMHBI BOKPYT €€ a0COMIOTHOM MOrPEITHOCTH

17. IUIOLIAMb, 3AKJIIOYEHHAS IO KPUBOW HOPMAJIGHOI'O  PACIIPEJEJIEHUS,
YUCJIEHHO PABHA

1)0,01

2) 0,10

3) 1,00

4)10,0

5) 100




18. HOPMAJIBHBIM 3AKOH XAPAKTEPEH JUUIS
1) nocToBepHbIX COOBITHIH

2) IIMCKPETHHIX CIYYAHHBIX BETHUHH

3) ciygaiHbIX COOBITHI

4) HenpepbIBHBIX CAYYAWHBIX BeIHYHH

5) paBHOBEPOSTHBIX COOLITHI

TECTOBBIE 3AJJAHUA 110 PU3UKE

1. CWJIA CTOKCA, IEUCTBYIOILAS HA IBUTAIOIIEECS B BS3KOM CPEJIE TEJIO
1) 3aBHCHT OT CKOPOCTH JIBH/KEHHS

2) He 3aBHCHUT OT CKOPOCTH JBHIKEHHS

3) 3aBHCHT JIMIIb OT TEMIIEPATYPhI CPEObI

4) 3aBHCHT JIMIIb OT BA3KOCTH CPEJIBI

2. BIMAHWUE BHYTPEHHEI'O TPEHHUA HA IBUXEHUWE 'A3A TIPU HOMAJIBHBIX YCJIOBUSX
ITOJIHEE XAPAKTEPU3VET KOOOUIIMEHT BA3KOCTHU

1) sddexrupubii

2) AUHaMHYeCKHi

3) OTHOCHTEJILHbIH

4) KuHeMaTHUeCKHii

3. CWJIBI BHYTPEHHEI'O TPEHU S HAITPABJIEHEI

1) mox yrnom 90° kK mOBEPXHOCTAM COTMPHKACAFONIHXCS CIIOEB
2) BIONb MOBEPXHOCTEH CONPHUKACAFOIIUXCS CIIOEB

3) moj yrimom 30° K MOBEpXHOCTAM CONMPHKACAIOIIUXCS CIIOEB
4) mox yrinom 45° K MOBEpXHOCTSM CONPHKACAIOIIMXCS CIIOEB

4. N3 YCJIOBHA HEPA3PBIBHOCTH, CKOPOCTb TOKA XHUJKOCTHU ITPU CYXXEHUU TPYBKIA
1) ocTaeTcst MOCTOSHHOM

2) Bo3pactaer
3) yObiBaer
4) pacTer KBaJpaTH4HO

5. TIPHU CY2KEHMH TPYVBKU CTATUUECKOE JABJIEHUE XXUJKOCTHU
1) yeenmuuupaercs

2) yMECHBIIAeTCH

3) He u3MeHseTCs

4) cTaHOBUTCS 3aBUCHMBIM OT YIIPYTHX CBOMCTB CTEHKH TPYOKH

6. [IPU VBEJIMUEHWU TEMITEPATYPbI CKOPOCTbB TEIUIOBOT'O ABMXXEHH S MOJIEKY JI
1) ymenbmaercs

2) YBEIMYHMBAETCS
3) He U3MeHseTCs
4) m3MeHseTCs B 3aBHCHMOCTH OT BA3KOCTH

7. CKOPOCTb TOKA KPOBH B KATTMIJUTAPAX ITPUMEPHO B 500 PA3 MEHBIIE CKOPOCTHU
KPOBOTOKA B AOPTE, IIOCKOJIbKY

1) pamuyc kamwuisipa MHOTO MEHBIIE PaHyca aOpThI

2) cyMMapHBIH pafnyc KalmuUIipOB MHOTO GOJIbIIe paaryca a0pThI

3) pamMyc aopThl paBeH CyMMapHOMY PaiyCy KallWUIIPOB B apTEPHOII
4) KpOBb SBJISETCS BA3KOH JKHIKOCTBIO

8. U3BECTHO, UTO KPOBbB SIBJISIETCSI HEHBIOTOHOBCKOM XXUJIKOCTEIO. DTO
OBBACHAETCA TEM, UTO

1) dbopMeHHBIE /1eMEHTLI KPOBH pazHOOOpazHbl Mo GOpMe U pazMepam

2) (opMeHHBIE TEMEHTHI KPOBH JBHTAIOTCS XA0THIHO

3) nnasma KpoBM 00s1aIaeT BEICOKOH BS3KOCTHIO

4) dopMeHHbIe MIeMEHTHI KPOBH 00pa3yloT arperamiy




BOIIPOChI K 3AYETY I10 MATEMATHKE, ®PUIHKE

MareMaTHKA

1.Cotyuaiitoe cobbiTre. Ompesenenue BepOSTHOCTH (CTATHCTHYCCKOE M knaccudeckoe). llonsaTHe o
COBMECTHBIX M HECOBMCCTHBIX, 3aBHCHMBIX M HE3aBHCHMBIX, PaBHO- H HCPABHOBCPOATHBIX COOBITHSX.
[Ipumepsi.

2.TeopeMbl CIOKEHHsI BEPOSTHOCTEH 15l HECOBMECTHBIX M COBMECTHBIX coOpITHit. TeopeMbl yMHOKEHHS
BEPOATHOCTEH /715l HE3ABHCHMBIX H 3aBHCHMbIX COOBITHH. Y CIIOBHbIE BEPOSTHOCTH.

3.Tlonuas BepostHOCTH. Teopema bakeca.

4.JIACKpeTHBIE CIyuaiiHble BEIMYMHBL, WX XApPaKTCPHCTHKH: MaTeMaTHecKoe OXUIAHHE, IACIIEPCHS,
cpefHee KBaJpaTHIHOE OTKIOHEHHe (HOopMYJIBI, TIOSICHEHUSA).

5.HempepbiBHbie Ciydaiinbie BETMYMHBL ILIOTHOCTE BEPOSTHOCTH. XapakTepuCTHKHA HENPEPHIBHBIX
CITydalfHBIX BETHYHH: MATEMATHYSCKOE OXKH/IAHHE, AACIIEPCHA (hopMyIIBL, OSICHEHHUS).

6.HopmanbHbIil 3aKoH pacipeesieHds, TpeOOBaHHA K BBIIOIHEHHUIO. ['paduyeckoe mpeiCTaBICHHE.
[ToSICHMTB, sl KAKHX BETWUMH (JUCKPETHBIX MJIH HENPEPHIBHBIX) CIyXHT 3aKOH. MaremaTHdecKoe
OXHIAHME U IACTIePCHS, T COOTBETCTBYIONMX BeNHYHH. IIpuMepsl.

7. JIMCKpeTHBIE ClyuaifHble BEIMYMHBL HCIOBBIE XapaKTEPUCTHKH IMCKPETHBIX CIIy4ailHBIX BEIHYUH
(MaTeMaTHUECKOE 0XKUIAHUE, IMCIICPCH, CPCIHES KBAIPaTHIHOS OTKJIOHECHHE).

8. HenpepriBHble CiydaliHble BeTHIUHBL. JUCIOBEIE XapPaKTEPUCTUKH HENPEPBIBHBIX CITy4alHBIX BEIHYHH
(MaTeMaTHYECKOE OXKHAAHUE, TUCTIEPCHS).

9. CBoiicTBA GMHOMHAILHOTO pacrpenenetus, popmyna bepayum. [TlapamMerpsl pacipeieieHus. [Ipumepsr
TIPUMEHECHHS.

10. Pacmipesienenue Ilyaccona, ero cpoiicrsa. [TapaMeTphl pacnipeie/ICHI. [TpuMeps! TPUMEHEHHS.

11.HopMaibHblii 3aKOH paclpeleseHus CIyJaiHbIX BETA4HH, TpeGOBaHUs K €ro BBIIOJIHEHHIO
AHaymTHYecKui ¥ rpadudeckui BHIB HOPMANbHOIO 3aKOHA. [lpumepsl CIyYaWHBIX BEIHYHH,
OTNMCHIBAEMBIX HOPMaJILHBIM 3aKOHOM.

12. [lonsiTve O JOBEpUTENHHOM HHTEPBAlle W NOBEPHTEIBHOU BEPOATHOCTH. Koaddumuent CreiofeHTa.
Beraucienne  JI0BEPHTEIBHOTO MHTEpBaa. BepOSTHOCTh TONANAHWsS CIy4YaifHOH BEIMYHMHBI B
7l0BEpUTENbHBIN uHTepBal. CTanAapTHBIC HHTEPBAJIL

13. BapuanuomHbii psn. Pamkuposanue. MeTonel HOCTpPOSHHA rpagHKOB BapHAllHOHHBIX PANIOB:
UCTOrPAMMBI, ITOJTMTOHA YaCTOT, KYMYJISATBL.

14. TeHepaiibHas cOBOKyNHOCTE. Bribopka. O6béM BEIGOPKH. [IoHATHE O PEIpPEe3CHTATHBHOCTH BEIOOPKH.
OlleHKa [TapaMeTpoB TeHEPATbHON COBOKYIHOCTH 1O XApaKTEPUCTHKAM BbIOOPKH (mpuBecTH (HOPMYJIBL, NATH
HA3BAHMS NAPAMEMpPOE TeHepaIbHOH COBOKYITHOCTH M COOTBETCTBYIOIUM UM XAPAKMEPUCTIUKAM BBEIOOPKH —
OIMCANHE TeHePATbHON COBOKYITHOCTH U BRIOOPKH).

15.I0psiMpiec ¥ KOCBEHHBIC H3MEPEHHs (OIpEACICHHS, npuMephbl). BHIBI TOTPENIHOCTEH HW3MEpPEHHH
(cuctemaTHyeckas, rpy0asi, cilydaiiHas) NOIPEIIHOCTH. AOCOMIOTHas M OTHOCHTENBHAS IIOTPEIIHOCTH
m3MepeHuii. [Ipumepsl.

16. CraTHcTHYeCKME TMIIOTE3sl W HX mposepka. [loHstue o HymeBo# rumotese. IlapameTpudeckuid
kputepuii CrhionenTa (t - kpurepuii CThIOCHTa), €To CBOMCTBA. Y CIIOBHS €ro IPHMEHEHHUS.

17. CraTucruueckMe rHmoTess! W HX IpoBepka. [loHaTHe o Hynesoli rumorese. HemapamerpHdeckue
KPUTEPHH, YCIIOBHS MX IpUMEHEHHs. PaHroBble KPHTEPHH, YCIOBAS HX MPHUMCHCHHMA (npuBeCTH NPUMEPHI
PAHTOBBIX KPUTEPHEB, HA Y€M OCHOBAHO IIPHMEHEHHE ITHX KpHTEpHEB). Z - KPUTEPH# 3HAKOB.

18. Tomstne o xoppensuuu. OTIMYAS KOPPENSIMOHHOH CBA3H OT dyaxuronansHoit. Koadduiment
xoppensuun [Tnpcona, ero ceoicTsa.

19. Ilomstue o Koppensiuu. OTIHYHA KOPPEJANMOHHOH CBA3H OT dpyaxunonansroi. Koshdunuent
Koppeisinuu PexHepa.

20. ITonsirre o GyHKIEE perpeccun. Jluneiinas perpeccus. Y paBHEHHE THHEHHOH PErPECCHH.

Duzuxa y
MEXAHUKA XUIKOCTEU U TA30B. AKYCTUKA.

1. 3Byk. Bumsl 3BykoB (1aTh ompesenenus). BolHOBOE CONPOTHBICHHUE. AKYCTHYECKHMH CIEKTpP, BHIBI
CIIEKTPOB (HapHCOBaTh).

2. OObeKTHBHBIE ((DU3MYECKHE) XAPAKTCPUCTHKH 3BYKA: MOTOK JHCPTHH, IUIOTHOCTH NOTOKA SHEPrHH
(uATeHCcHBHOCTE). Onpee/icHus], e IMHUIBI H3MEPEHHSL.




3. CyObeKTHBHBIC XapakTepHCTHKH 3ByKa. CBA3b HX 0OBEKTHBHBIMHU.

4. VYibrpassyK. ®usuueckue OCOOEHHOCTH YIbTPa3ByKa, UPHHIMIEI pabOTHl  yIbTPa3ByKOBBIX
u3nyqareneii (Hapucoars 010K — cxeMy). [IpuHIUN nonyyenus yisTpasByka.

5. WMneanbhas >KMIKOCTE. 3aKOHBI TeUeHHS HIEANbHOH SKHIKOCTH (HEPaspeIBHOCTH, bepHy:mH,
Toppudennu ¢ BEIBOIOM).

6. IlloHsATHA CTAIMOHAPHOrO 10TOKA. JlaMMHApHOE M TypOYJIeHTHOE TeueHHMs. JIMHUM OBEPXHOCTH TOKA
(cmom). Ywuciio PeiiHomnbaca (nosScHUTH, Hanmucars Gopmyisl). Kpuruueckoe 3nauenme umciaa PeiiHonbpca.
Kunematudeckuii kKoo GUIHEHT BA3KOCTH.

7. Bsskocte kmaxkoctH. YpaBHeHme HrioroHa. Koagowuument ssiskoctd (ompeneneHHe, €IHMHHIBI
H3MEpeHHs). HbI0TOHOBCKHE ¥ HEHBIOTOHOBCKHUE KHUIKOCTH, TIPAMEPEI.

8. IlompobHO 00BACHUTHL XOJI ONBITA MO ONpeneTeHu0 KOdQOHIMEnTa BAZKOCTH KUAKOCTEH METOIOM
OctBanena, 1atek GopMyI1y JUIsl BRIYUCICHHS KOS OUIHEHTA BI3KOCTH B 3TOM OIIBITE.

9. ®Dopmyna [lyaseiins. Ycnosus npuMeHrMocTH 3akoHa [Tyaseiis. TuapaBanyeckoe COMPOTHBICHHE.

10. IlocnenoBarenbHoe W Hapa/UleJbHOE COSOMHEHUS TPYOOK. MOpMYNLl JUis I'HIPABIHUECKOTO
COEIMHEHMSI [10CIEN0BATEIBHO H MapalIeNIbHO COSTMHEHHBIX TPYOOK.

OIITHUKA.

11. T'eomeTpudeckas onrtuxa. SIBIeHHE TOTHOTO BHYTPEHHEIO OTpaKeHHsi cBera. [IpenenbHBIN yron
MOJTHOTO OTPAKEHHS W IIPEAC/ILHBIA YroJl NpeJoMiIeHHs. XonA ydel (HapucoBarth). BeiBox Qopmyn mis
OIpeJIe/ICHUs! YIIIa MOTHOTO OTPasKEHHs U NIPE/IELHOIO YIiIa NpeJoMIeHuUs (PHCYHKH). BOIOKOHHAS ONTHKA.

12. Pedpakromerpus. Cxema pedpaxromerpa. ITogpoOHO OOBSICHHTH XOI OMBITA IO OIPEICICHHIO
MOKa3aTelis IPEJIOMIICHIS TIPO3PaYyHOM KHIKOCTH pedpakToMeTpoM (HapHCOBATh).

13. Mukpockonus. Xo jiy4eil B ONTHYECKOM MHKPOCKONE. XapaKTepUCTHKM H300paskeHWid. BrmBox
(hopMyIIBI THHEHHOTO YBEIHUEHUSI MUKPOCKOTIA.

14. Paspernarommas crocoOHOCTs M Ipejell paspelleHds ONTHYECKAX NpHOOpoB (MHKPOCKOINA, IiIa3a).
[onstrue o Teopun AGGe, ocHOBHBIE IMONMOKeHHs Teopun AOGe. Xon nyueit mo teopun A66Ge. IlonesHoe
YBENHYEHNE MHKPOCKOTIA.

15. lonmspusanua ceera. CrnocoObI MOTyUCHHS IONIPH30BAHHOTO CBeTa. 3akoH Mamoca. OnrHueckas
aKTUBHOCTb.

16. Paccesinmne ceera. Bujtel ontuueckux HeogHOpoaHocTei. [lokasarens paccesHus. 3akoH Pares.

17. Ilornomenne ceera. 3akon Byrepa. 3akom bepa. 3akon Byrepa-JlamGepra-Bepa. Harypanbusiit

MOJISPHBIH TTOKa3aTelb norioumenus. Monspreii mokasarens noriouieHus. Kosddunuent mpomyckanms.
Onrryeckas INIOTHOCTh, MPO3PAYHOCTb.

KBAHTOBAS ®U3UKA, MOHW3UPYIOIIUE U3JIYUYEHU .

18. Jlasep. KorepenTHOCTE M3myuenus. ITOHSTHS HHBEPCHOM 3aCENEHHOCTH, BHIHYXICHHOTO H3ITyUEHHS.
Pabouee BemectBO nasepa. Buibl MCTOYHHKOB JHepreTHueckodl Hakaukd. OCOGEHHOCTH JIA3€PHOTO
M3ITyYEHHS.

19. Bujbl paquoakTHBHBIX H3MydeHHH. PanoaktuBHOCTE, 3aKOH paHOaKTHBHOTO paciajd. AKTHBHOCTB,
€IMHUIBI aKTHBHOCTH.

20. Ilornomexuas, KCHO3MIMOHHAS H OKBHBAJCHTHAS 035l HOHH3HPYIONIETO H3TYYeHHS (CTHHHIEI
usMeperns). Kospdunupenter kauectsa mns o-, B- , p-, pPEHTTCHOBCKOIO M Y-H3Ty4eHHH. Paquanuonnsi Gpou
(mOHATHE HOPMATIBHOTO PaJHANHOHHOTO Gona).

IIPUMEPBI 3AYETHBIX BUJIETOB

®I'bOY BO IIUMY M3 Poccun
KA®EJIPA MEJUILIMHCKOU ®U3UKHU 1 UTHOOPMATHUKU
Bunem Ne 1 no mamemamuxe, puzuxe

1. Cnyuaiinoe coOpitue. OnpeneneHHe BepOSTHOCTH (CTATHCTHYECKOE M Kiacchyeckoe). IloHATHE 0
COBMECTHBIX H HCCOBMCCTHBLIX, 3aBHCHMBIX M HE3aBUCHMEIX, PaBHO- W HEPABHOBEPOSITHHIX COOBITHSX.
[Tpumepsl.

2.B oxuoii ypue 6 Genbix H 7 3eN€HBIX INApOB, B JPYroi — 5 xenThiX U 8 KpacHwX. HaliTu BeposaTHOCTE
TOTO, YTO IIPH OJHOKPaTHOM BBHIHHMAHHH INapOB H3 OOCHX YpH OHHM OKaXyTcsa: 1) OensIM B KpacHEIM; 2)
OEBIM U JKEJNIThIM; 3) 3eNCHBIM U KENTHIM; 4) 3eJIeHBIM B KPaCHBIM.

3. 3Byk. Buzpl 3ByKoB (aTh ompeneiacHus). BOJHOBOC CONPOTHBICHUC. AKYCTHYCCKHI CIICKTD, BHJIBI
CIEKTPOB (HAPUCOBRATH ).



4. OHpGI{eHHTB CKOPOCTL HMCTCYCHHS KHAKOCTH M3 MaJIOr0 OTBEPCTHA B OTKPBITOM COCYIE. Bricora
cronba KHUIKOCTH B COCYE COCTABIIACT 20 CM; OTBEPCTHUE, U3 KOTOPOTO BEITEKACT JKHIKOCTh, HAXOOUTCA Ha

BbicOTe 3 cM OT aHa cocyna. (CKOpPOCTh OIyCKaHHS YPOBHS XKHIKOCTH B COCYAE B3STh PABHOH HYJIO,
BSI3KOCTBIO [IpeHedpeus ).

®I'bOY BO IIUMY M3 Poccun
KADETPA MEIULIMHCKOW ®U3UKU 1 THOOPMATHUKH
Bunem Ne 2 no mamemamuke, (pusuxe

1. TeopeMmel croxeHHs BEpOATHOCTEH IUI1 HECOBMECTHLIX H COBMECTHBIX COOBITHH. TeopeMbl YMHOMKEHHS
BEPOATHOCTEHN /11 HE3aBHCUMBIX U 3aBHCHUMBIX COOBITHI. Y CIIOBHBIC BEPOATHOCTH.

2.Jlns npoBefeHust onbITOB B3Becwsd 10 Mblmieil OAHOTO BO3PAcTa, MPUHAJUIEXKAIIUX OJHOM TeHETHUECKOH
nuauK. Tlonyuumu cnenyromye pesynbrarhl HW3MepeHmi B rpammax: 10, 12, 9, 11, 11, 10, 8, 10, 9, 10.
[IpoussecTy paH)XHpOBaHHE NOIYYEHHOIO BapHAIlMOHHOIO Psfa ¥ IOCTPOMTH: THCTOIPAMMY, IIOJIMIOH
4acToT, KyMmyaTy. Haliti Mesnany u MOy JJTaHHOM BBIOODKH.

3. OOvexTHBHBIE ((QH3MYECKHE) XApAKTEPHCTUKM 3BYKa: MOTOK JHEPIHH, IUIOTHOCTH IOTOKA SHEPTHM
(MHTEHCUBHOCTE). OnpeneneHus, eIHHULBI H3MEePEHHUSL.

4. Ha xakoif BBICOTE OT [HA HAXOIMTCA MAJIOE OTBEPCTHE, W3 KOTOPOTO BBHITEKAET CO CKOPOCTRIO 2 M/C
BOJd, HAXOAIAACsd B OTKPBITOM COCYZE, eciii BeIcoTa cToiba Boabl 35 cM. (CKOpOCTh ONMyCKaHHs YPOBHS
BOJIBI B COCY/IE B3SITh PABHOM HYIIX0, BI3KOCTHIO IpeHeOpeysh).

®I'bOY BO IIHMY M3 Poccun
KADEJIPA MEJULINHCKOU ®U3UKHN 1 UHOOPMATHUKHU
bunem Ne 3 no mamemamuxe, puzuxe

l.HopmanbHbIt 3aKoH pacnpelie/icHds, TpeOOBaHMs K BBIIOJHEHHIO. [ 'paduueckoe IpejCTaBlICHHUE.
[losscHUTB, 1M KakMX BEIMYMH (JUCKPETHBIX KM HENpPEepPHIBHBIX) CIYKHT 3aKOH. MareMartmueckoe
OJKHJIaHHUE M JUCTIePCHS, /Ul COOTBETCTBYIOIIUX BEIHYHH. [IpaMepEI.

2.HaliTi HeHM3BeCTHBIE: CIy4aliHyIO BEIMYHHY U BEPOATHOCTD, €CIIH MAaTeMaTHUecKoe oxuaanne (M), paBHO
15.2;

X 14 X2 13 15 17
p 0.2 0.2 0.3 P4 0.2

3. Vaberpazyk. Pusuyeckne 0coOCHHOCTH yJIBTPasByKa, IPUHIUILI pabOTHl YIBTPa3BYKOBBIX H3IydaTesci
(HapHcoBaTh 010K — cXemy). [[pHHIHKII TOyUeHHs YIBTpa3ByKa.

4. OnpenennTs CKOPOCTh TCUCHHS IKHUIKOCTH W3 OTBEpCTHS juamerpoM 0,5 cM, HaXOMALIErocs B JIHE
IAJIAHIPUYECKOro cocyna awameTpoM 12 cm, Beicota ctonda xuakoctu 0,1 M. (CxopocTth omyckaHus
YPOBHS JKHJIKOCTH B COCY/I€ B34Th PaBHOH HYJIIO, BI3KOCTHIO IIpeHeOpeyn).

®I'bOY BO IIUMY M3 Poccun
KA®DEJIPA MEJUITMHCKOU ®U3UKHN 1 UTHOOPMATUKHU
bunem Ne 4 no mamemamuke, pusuke

1. Pacnpenenenne [Iyaccona, ero coiictBa. [lapamerprl pacupeneneuus. [IpuMepbl npuMeHeHHS.
2. Jnst ipoBeienyst O1bITOB B3BecHd 10 Mbliel 0IHOr0 Bo3pacTa, MPHHAIECKANUX OAHOH FreHEeTHYECKOMH



maand. [lomyunnm cnemyronme pes3ynsTaThl H3MepeHHd B rpammax: 10, 12, 9, 11, 11, 10, 8, 10, 9, 10.
[IpousBecTH paHXHMPOBAHWE IIOJYYEHHOTO BAPHALMOHHOTO PAAa M IIOCTPOUTH: THCTOIPaMMy, IIOJIUTOH
4acToT, Kymyisaty. Halitu Mennany u Moy JaHHOH BHIOODKH.

3. TMompo6GHO OGBACHHTH X0 OIBITA HO OINPEACICHHI0 KOAD(HIMEHTa BA3ZKOCTH KHJIKOCTEH METOIO0M
OctBaneaa, 1ate Gopmysy Ui BIYUCTEHHS KO3 HIIMeHTa BI3KOCTH B 3TOM OIBITE.

4. Jlunelinoe ypenuueHue MHKpockona coctaBuio 500. OnpenenuTs ONTHYECKYIO IIHHY TyOyca, ecid
thoxycHoe paccTosiHHE 00BEKTHBA PABHO 6 MM, a OKyJispa - 18 mm.

dI'OY BO IIUI/IMY M3 Poceun
KA®EJIPA MEJUIITMHCKOU ©U3UKHM 1 MTHOOPMATUKU
Bunem Ne 5 no mamemamuke, pusuke

1. llonsTe O HOBepUTENEHOM WHTEpBaTe W JOBepHTENbHOH BeposTHocTH. Koaddunuent Crhlomenta.

BrruniciieHne  1OBEpUTEILHOIO uHTeppasia. BepodTHocTh monazaHus CciIydaifHOM BENWYHMHBI B
NOBEPUTENbHBIN UHTepBal. (TaHIapTHBIE HHTEPBAJIBL.

2. JluckpeTHas cilyyaiiHas BeJTMUHHA X IPUHUMAET TPH BO3MOXKHBIX 3HAYEHHUS: X1 = 5 C BEPOATHOCTHIO p| =

0.4; X2 =7 ¢ BepodITHOCTEIO p2 = 0,2 ¥ x3 ¢ BepOSTHOCTEIO p3. Haiith x3 1 p3, 3Has 4TO MaTeMaTHUeCKOe
O’KHJIaHHE JaHHOH ciiydaiiHoi ernanHbl M(X) = 4,6.

3. [locnenoBarenbHOE U NapaliellbHOE CoeIMHeHHs TPYOOoK. POpMYIIBI ISl THIPABIHYECKOTO COCAMHEHHS
T0CJIEIOBATENBHO M APAILIENLHO COeIMHEHHBIX TPYOOK.

4. Cuyuras cKOpOCTh 3ByKa B Bo3ayxe pasHOH 330 m/c, ompenenuTh IUIHHY BONHBI I OCHOBHOTO TOHA,
nMeroinero yactoty 440 ['m.

8. VYueOno-meronuuecxkoe u uundopmManHonHoe obecnedeHHe JAHCHUILIHHLI (IEYATHDIE,
ICKTPOHHbIC H3JaHHMA, HHTEPHET H APYTrHe CETEBbIE PeCypPChl).

8.1. Ilepe4yenn ocHOBHO¥ JHTEPATYPHI:

Kon-Bo 3K3eMIIspoB
i Haumenosanwue corimacHo 6ubmuorpaduueckum TpeOoBaHHAM
Ne Ha kadenpe | B Oubmmorexe
1. | Pemmson AH. Memunuackas wu  OWonorudveckas (pusmka. DJIeKTPOHHBIH
M..I'D0TAP Menua. 2018. 656 c. - pecypce

*nepeuenv ocloGHOLL NuMepamypel QONNHCEH codepacams yuebHuky, uzoanteie 3a nociednue 10 nem (Onn

QUCYUNTUH SYMAHUMAPHO2O0, COYUATBHO20 U DKOHOMUYECKO20 YUKIA 3a NOC/eOHUe 5 lem), yueOHble nocobus,
U30auHbIe 34 NOCAeOHUe 5 em.

8.2. Ilepeyennb 10M0/IHUTEILHOM JHTEPATYPBI:

Kon-Bo 3x3eMILIsipoB
iy Haumenosanue cornacHo 6ubmuorpadudeckum TpeOOBaHUIM B
No Ha Kadenpe
Oubnmoreke
AntoHoB B.®., Yepueuu A.M., Kosnoea E.K., Kopxyer A.B. _ 179
L | dusmxa u buoduzuka: yueOnuk. M.:I' D0TAP Menua. 2009. 480 c.
2. | AatonoB B.®., Yepnbim A.M., INaceunux B.M. Ilpaktexym no N 187
ouodusuxe M.:[" D0TAP Meaua. 2001. 352 c.




3. | AgtonoB B.®@., KosmoBa E.K., Yepmsm A.M. Ousuka u DNeKTPOHHEI
ouodusnka: yuebnux (2-e uzn.). M.:I'DOTAP Mexnua. 2015. - i pecype
DnexTpoHHbI pecype: http://www.studmedlib.ru.

4. | Anronoe B.®., Yepusnn AM., Kosnosa E.K., Kopxyes A.B. DNIEKTPOHHBI
@uzuka u 6uoduzuka. PyKoBOACTBO K MPAKTHUECKHM 3aHSTHSIM. - i pecypce
M.:I'D0TAP Meaua. 2013
DnexTpoHHBIH pecypce: http://www.studmedlib.ru

5. | Monnu B.A., Manunosckas C.JL
Cboprnuk 3amau mno ¢usuxke. H. Horropox: W3marenscTtBo 15 77
HmxI'MA, 2012. 178 ¢

6. | Monunu B.A., Manunorckas C.J1., Jlazykun B.@.,

: Bappuna A.JL. 3ajauu no obmeit ¢usuke. H. Hosropon: 15 154

{ Wznarensereo Hukl MA, 2012, 151 c.

7. | ArtonoB B.®.. Yepnsnn A.M., Ilaceunux B.W. IIpaxtukym mo _ 187
ouodusuke M.:I' DOTAP Menua. 2008.

8. Pemuzor A.H., Makcuna A.I'. COopHHEK 3a/1a4 IO METHIIHHCKOH 1 _ 91
buonornyeckoit puzuxe Mocksa. Jlpoda. 2001

[ 9. Pemuzos A.H.. Makcuna A. I'., Iloranenxo A.f. MenuiuHckas u 15 218
ouosiornueckas dbusuxka. Mocksa: llpoda. 2001.

10. | PemuzoB A.H., Makcuna A. I'., Iloranesko A.5l. Menununackas u 50,

ouostoruueckas Gusuka. M.: Ipoda. 2010. 558 c. 15 DNEeKTPOHHEI
i
pecypce

11. | bnoxuna M.E., Dccaynosa U.A., Maricyposa I'.B. PykoBoactso K
nabopaTtopHbEIM paboTaM 10 MENUIMHCKOH H OHoJorudeckoi N 212
odu3uke. Mockaa: [lpoda. 2001. 212 c.

*O0ononnumenvHas Aumepamypa cooepucUm OONOIHUMENbHbLE MAMEPUAN K OCHOBHLIM PA30eNam NPOZPaMMbl
QUCYUNIIUHDL.

8.3. llepeuenb MeTOAMUECKHX PEKOMEHTALMH JJIA CAMOCTOATEIbHOM padoThl CTY/IEHTOB:

Ne Haumenosanue cornacuo oudmuorpapuyeckuM TpeOOBaHHAM KonmuuectBo sk3eMinsapoB

n/n Ha kadenpe | B 6ubauoreke

1. | Mounu B.A., Mamuunosckas C.JI., baBpuna A.Il. Maremaruka, 45,
¢uzmuka, YuebHO-MeTOmHUYECKOE IT0COOHE K IpPaKTHYECKHM 15 DNEKTPOHHBIHA
sausTasM. HTMA, 2016, 132 c. pecype

8.4. Duaextponnsie o0pazoBaTeabHBIC Ppecypchl,

JHCIHHUIIIHHbI:

HCIOJIB3YEMBIE B IIpoHecce MNpernogaBaHUA

8.4.1. BuyTpennss r1exTponnasi 6udinoredynasn cucrema ynusepeutera (BIbBC)*

Haumenosanue Kpamrasn xapaxmepucmuka | Ycnoeus oocmyna Konuuecmeo
INEKMPOHHOZO (konmenm) noiv3oeamenei
pecypca
BuyTpennss Tpynst npodeccopeko- | ¢ m00ro KOMIbIOTEPA, He orpanuyeno
ANIEKTPOHHASI TIPEToIaBaTEILCKOTO COCTaBa | HAXOASIIETOCs B CETH
OubmoTeyHas akajieMuy: yyeOHUKY U yueOHble | UHTEpHET, IO
cuctema (BOLC) nocobud, MOHOTpaduH, | HHIUBHAYAJIFHOMY JOTHHY U

cOOpPHHKH  HAy4HBIX  TPYIOB, | MAPOIIIO

HAYYHBIE CTATBHH, AUCCEPTAlMM, | [DNEKTPOHHBIH pecype] —




aBTOpedepaTsl
HaTeHTHL.

nuccepTauui, | Pexum

IOCTyIa:
http://95.79.46.206/login.php

8.4.2. DaekrponHbie 00pazoBaTeIbHbIE Pecypchbl, IPHOOPETaeMbI¢ YHHBEPCHTETOM

Haumenosanue Kpamxas xapaxkmepucmuxa | Ycnoeus oocmyna Konuuecmeo
DNEeKMPOHHO20 (xonmenm) nonb306amMeneH
pecypea

|

| DnexTpoHHAas Oaza
| TaHHBIX

| «Komcynprast
|

CTyICHTa»
|
i

YyeOHast tuteparypa +
JIOTIOJIHATETBHEIE MaTEpUAIIBI
(ayauo-, BHJIECO-,
HHTEPaKTHBHEIE MaTEPHAIIBI,
TECTOBBIC 3a7[aHusl) ISl
BBICIIIETO MEIMIMHCKOIO
(hapmMaleBTHUYECKOro
obpa3oBaHHA.

W3 namnusi, CTpYKTY pUpPOBaHbL 10
CIEIMAILHOCTSM H
JACITUILIHHAM B COOTBETCTBHH C
neticteyromumu GI'OC BIIO.

Hurepner, no
¥ TIapOITI0

Pexwum noctyna:

¢ m11000ro KOMIIBIOTEPA,
HAXOIAIIEr0Cs B CETH

HHUBHYaIEHOMY JIOTHHY
[DnexTpoHHEIH pecypc| —

http://www.studmedlib.ru/

OOmas moamucKa
MMMy

DneKTpoHHAas
Oubimoreunas
cucteMa «bykar»

YueOHas 1 Hay4Has
MeTUIMHCKas JIMTepaTypa
pPOCCHICKHX H3/IaTENILCTB, B T.4.
[IEPEBOIBI 3apYOSIKHBIX
H3IaHuiA.

aKaJEMHH.

Pexxum noctyna:

¢ mo00ro KOMIBIOTEPA,
HaXO/AIIErocs B CETH
HMuTepHeT 110 JIOTHHY B
MapoJIio, ¢ KOMIIBIOTEPOB

JUJIst UTeHUs JOCTYIHBI
W3IaHHS, Ha KOTOPhIE
o(hopmiieHa TOAMICKA.
[Dnexrponnsiit pecypc] —

http://www.books-up.ru/

O061mas noanucKa
MMMy

«BbUOIHOIIOUCKY

HMurerpupoBaHHBIA MO CKOBBIN
CEepPBHUC «EIUHOTO OKHA» JUIs
SIEKTPOHHBIX KaTanoros, 35C
U II0JTHOTEKCTOBBIX 0a3 JJaHHBIX.
PesynbpTaThl €IHHOIO [IOKCKA B
JIEMOBEPCHH BKJIOYAIOT
NOKYMEHTHI W3 OT€YEeCTBEHHBIX
H 3apyOeIKHBIX 3JEKTPOHHBIX
oubimorex 1 0a3 JaHHBIX,
JIOCTYIIHBIX YHHBEPCUTETY B
paMKax TIOIUCKY, a TakXKe U3
0a3 JaHHBIX OTKPBITOIO
IOCTYHa.

Jna [IMMY oTkpeIT gocTyn
K JIEMOBEPCUH TTOUCKOBOM
cucTeMbl « BHOTHONOUCKY:
http://bibliosearch.ru/pimu.

O61mas noamHucKa
[MMMY

OreuecTBEHHBIE
3JIEKTPOHHBIE
NENIEEWNE
H3JIAHMS

[lepuonueckne U3gaHHus
MeTAIIMHCKOH TeMaTHKH H 110
BOIIPOCAM BBICILEH HIKOJIBI

Ha miatdopme

eLIBRARY.RU

-)KYpHAJIBI

- C KOMIIBIOTEPOB aKaJIeMHUH

NEKTPOHHOM OHOIHOTEKH




WIH
IIPEJIOCTABIISIOTCS

MMOJIB30BATEIIA

Pexxum noctyma:
https://elibrary.ru/

u3-Ba «Mepauachepar -c
KOMITBIOTEPOB OubmoTexku

OnOIHOTEKOI 110 3as8BKe

[OnexTponnsrit pecype] —

Me:xynapoiHas

HAYKOMETpHYECKast
0aza gaHHBEIX «Web

of Science Core
Collection»

Web of Science oxBarbiBaeT
MaTepUalbl M0 ECTECTBEHHEIM,
TeXHHUYECKHM, O0IIECTBEHHLIM,
IryMaHHTapHBIM HayKam;
YUMTHIBA€T B3aHMHOE
[UTHPOBAHHUE IyOIUKALIMH,
pazpalaTbiBaeMBIX H
IIPEIOCTABIIAEMbIX KOMIIAaHHEH
«Thomson Reutersy»; o6nanaer
BCTPOEHHBIMH BO3MOJKHOCTSIMH
[I0OMCKa, aHATTH3a ¥ YIIPABICHHS
Oubnurorpaduaeckoi
uHpopMaIue.

JIOCTYTI CBODOAHBIH

anpecy:

.com

C xomnetotepos [TUMY

[DnexTponHEIH pecype] —
Hoctyn x pecypcy mo

http://apps.webofknowledge

C KOMIBIOTEPOB
I[TUMY noctyn
CBODOTHBIN

8.4.3 Pecypchl 0TKpbITOro 10CTYNA

Haumenosanie

Kpamrkas xapakxmepucmuxa (konmenm)

Venosus oocmyna

INEKMPOHHOL0
pecypca
®enepanbuas Briiouaer snekTpoHHBIE aHATOTH IEYATHBIX W3/JaHui | ¢ MOGOro KOMIIBIOTEpa,
DIEKTPOHHASI H  OpUIHHAIBHBIE  DJIEKTPOHHBIC HW3[aHHUA, HE | HAXOAAIIErocs B CETH
METHIHHCKAsA HMEIOLHC aHaloroB, 3adMKCHMPOBaHHBIX HA WHBIX | MHTEpHET
oubmmoteka HOCHTEISIX  (IuccepTaiyy, aBTopedeparsl, KHHIH,
(®OMB) XKYPHAIBL U T.11.).

| 2rexTponHEIH pecype| — Pesxxum mocTyna:

http://u36.pd/
| Hayunas Kpymnreiiimit poccubickuit mEpOpMaHOHHELA HOPTa | ¢ IO60r0 KOMITBIOTEPA,
9JIEKTPOHHASI B 001acTH HAyKHM, TEXHOJIOTHH, MEIMIMHBI H | HAXOMSINErocs B CETH
dubanoTeka obpasosanus, cojxepxammii pedeparsl W monmsle | MHTepHeT.
eLIBRARY.RU TEKCTBI Hay4uHbIX CcTared W  myOnumkanuii.

[Dnextponnsni  pecype] - Pexxum  mocryma:
! https://elibrary.ru/
| Hayunas [losnbie TekcThl HAYYHBIX CTaTeil ¢ aHHOTAMSMH, | ¢ JIFOOGOTO KOMIBIOTEDA,
AEKTPOHHAS nyOiuKyeMble B HAy4YHBIX JKypHalaX POCCHH U | HaXOJSINErocs B CeTH
Ooubimoreka OmkHero 3apyGexnpsa. [DnekTpoHHBIA pecype] — | MHTepHeT
OTKPHITOTO Pexxum noctyma: https://cyberleninka.ru/
J0CTYIIa
KubepJlenunka
Poccuiickas Astopedeparsl, IS KOTOPBIX HMEIOTCH ABTOPCKHE

¢ mo6oro KOMIBIOTEpA,




rocyJlapCTBeHHAs NOTOBOPBI ¢  paspelieHHEM Ha HUX OTKPHITYIO | HAXOIAIIErOCH B CETH
oubmiorexa (PI'b) | mybnukanuio  [OnekTpoHHblii  pecype] — Pexum | UaTeprer

nocryna: http://www.rsl.ru/
| CripaBo4HO- DefepanbHOe M PErHOHATBHOE 3aKOHOJATENBCTBO, | C JIFOOOTO KOMIIBIOTEpA,
| mpaBoBasi ciicTeMa | cyzneOHas NPaKkTHKa. (GHHAHCOBBIE KOHCYJBTAIMH, | HAXOIAIIErOCs B CETH
«Koncynprant KOMMEHTAPHH 3aKOHOIATEIIBCTBA H JIP. Hntepner
[Tnroe» [Dnextponnbiii  pecypc] — Pexum  jocryma:
| http://www.consultant.ru/
OdurpaisHbIR HanmonanbHble KIMHUYECKHE PEKOMEHIAIMH ¢ mo0oro KOMIIBIOTEpPA,
cant [Dnextponnslt  pecypc] — Pexmm  mocryma: S e S
MarEcTepeTsa cr.orosminzdrav.ru - KimnHugeckue pexoMeHaanum AHTEpaGT
3paBOOXpaHEHHS
Poccuiickoi
Denepanun
OdurmansHbIH CoBpeMeHHBIe MaTepHAIBl | KIMHHYECKHE | ¢ II000ro KoMIbIoTepa,
CaiT POCCHﬁCKOFO PEKOMEHAATTHH 10 JHArHoCTHUKE H JICUCHHUHKD | HAXOAALICIOCA B CETH
pECITHPATOPHOTO 3a00JIeBaHMI OPraHOB JIBIXaHHs WNutepner
| ONIRATR [DnekrponHsli  pecypc] — Pexum  jmoctyma:

www.spulmo.ru —  Poccumiickoe pecmuparopHoe

00111ecTBO
O¢unuanbHblit CoBpeMeHHbIE MaTepHallbl 51 KIMHUYECKHE | ¢ TI000r0 KOMIBIOTEpa,
cailT POcCHACKOro | pekOMeHJallii [0  JMATHOCTHKE M JICYEHHIO | HAXOJAIIErocs B CETH
HAyYHOTO 3a0osieBanuii BHyTPEHHHX OPraHOB HnTepHer
obuecTsa [DnexTponnsnit  pecypc] — Pexum  mocryna:
TEpaneBTOBR ) 5

www.rnmot.ru — Poccuiickoe Hay4HOe O0OIIECTBO

TepPAaIeBTOBR

9. MaTeleaJIBHO-TEXHIl‘-IECKOE obecneuenue AUCIHILTHHBI.

9.1. llepevens momemenuii*, He0OXOAUMBIX /I IPOBEICHHA Ay JMTOPHBIX 3AHATHIA 110 JHCIHUILIMHE:

1. [na nposedenus nexyuii umeromes.:

- nexinonHsple ayzuropuu bOK (Gonkinoil 1 Mablif 3ai161);
- IeKUHOHHad ayautopus Mopdonoruyeckoro Kopmyca;

- JISKLMOHHas ayuTopust oomexuTus No3;

- JIEKITHOHHAS ay AuTOpUs Kopiryca Ne9.

2. s nposedenus npaxmuyeckux sanamuil na 6aze xopnvca Ne 2 (E@K) umeemcs:

- 4 crmemManbHO 00OpPY/IOBAaHHBIE IIOMEINEHHS (AyJWTOPMM) Ul TPOBENEHHS CEMHHAPOR
NPaKTHYECKUX 3aHATHH NTPH U3yUSHUH JTHCIUILTHH;

- 4 mucHICHHBIX Kliacca.

9.2. Ilepeqens oGopya0BaHHA™®, HEOOXOTHMOIO /IS IPOBECHHS AY/IUTOPHBIX 3aHATHIA 1O

JUCHHIVIHHE:

1.Yyebuvie avoumopuu, cuabicennsie:

yueOHBIMH JocKamu, y4eOHO# Mebesbo,

MYJIETHMEIHA-IIPOEKTOPOM, HOYTOYKOM, JTocTynoM B MHTepHET.
2. Habop sxcnepumenmanvrozo 060py0osaniis;

1. Becni maboparopusie SC 2020.
2. Becwl anamutuueckue ALC-80d4.

METOAWYCCKUMH MaTepualaMu, HK, OBEPXEO-IIPOCKTOPOM,




3. Jlo3uMerpsl.

4. KOHIyKTOMETP ITOPTATUBHBIH.

5. Konnyxromerp-tectep PWT.

6. Jlazepnl.

7. JI'OKCMETpEL.

8. Mynstumetp 2000 E.

9. MUKpPOCKOIIBI OMOJIOTHYECKHE.

10. Haymaukw.

11. IlyapcokcumeTp.

12. pH-meTpsI.

13. Pedpakromerpnr MP®-464 (¢ mioncBeTKOi).
14. YeranoBkH 11 U3ydeHus sBjieHni Goroaddexra.
15. ®oToanekrpokonopumeTpsl KOK-3.

16. Ilepconansubie komnbsroTepsl TCN.
17. MonnTopsr BENQ.

18. IIpunTEp Na3epHEIH.

19. HoyTtOyxu.

20. Buneonexyu.
21. BuneoduisMsl K 1abopaTopHEIM paboTaMm.
22. Ilpe3eHTanum TeKIHii.

*nabopamopnoe, uncmpymenmaivroe 06opyooeanue (yKazams, KaKoe), MyJbmMuMeOUtHbll KOMIIEKC
(HOYmMOYK, NPOeKmop, IKpat), meiesuzop, euoeokamepa, craioockon, euoeomaznumodghon, I1K, eudeo- u DVD
NPOUPLIBAMENU, MOHUMOPLL, HADOPbLL CAQUO08, MAOTUY/MYTLMUMEOUTIHLIX HA2SAOHBIX MAMEPUALO8 no
PaziuyHsIM pasoenam Oucyuniuibl, 6uoeouIbMbl, OOCKYU U Op..

9.3. KommiekT /JHUeH3HOHHOI0 H CBODOAHO pacHpocTPaHAEMOro MNPOrpaMMHOIO
obecriedeHusi, B TOM 4HCJIe 0TEYECTBEHHOI'0 IPOM3BOICTBA

Ne | IIporpammuoe Koa-Bo Tun IIpouzoamurens | Homep B Ne u nara
IL1. | odecneyeHune JHIEH3HH | IporpaMMHOIO €IHHOM JA0TOBOpa
o0ecniedeHus peecTpe




poccuiic-

koro 11O
Wtware 100 Omnepanuonnas | Kopanés 1960 2471/05-18
cHCTEMA TOHKHX | AHapei oT
KJIHMEHTOB AJleKcaHPOBH 28.05.2018
k!
MoitOduc 220 Oducuoe 00O "HOBBIE | 283 be3
CrasnapTHBIH. NPUIIOIKEHHE OBJIAYUHBIE OTpaHHUYEHH
Jlvuensus TEXHOJIOI'H s C TIPaBOM
KopropaTueHas n" Ha
Ha T0JIb30BaTeNsa IOy YeHHE
Juis 0OHOBIIEHH
00pa30BaTENBHBIX it Ha 1 rox.
opraHu3aiuii, oes
OrpaHHYCHUS
CpOKa JEHCTBHS, C
IIPaBOM Ha
oTyueHue
obHoBNEHMH Ha |
TOJI.
LibreOffice Oducnoe The Document | CoGoaHO
TIPUIIOKEHHE Foundation pacrpocTpa
asemoe [10
Windows 10 700 Onepaumonnsie | Microsoft [Togmmucka
Education CHCTEMBI Azure Dev
Tools for
Teaching
Sunexc.bpaysep Bpaysep 000 3722
WIHJIEKCy»
IMoanucka Ha MS 23618/HH1
Office Pro na 170 0030 OO0
IK s @I'BOY "Co¢rnaiin
BO "TIMMVY™ Tpeiin" ot
Munsapasa Oducroe 04.12.2020
Poccun 170 [IPHJIOIKEHUE Microsoft




