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®opma 00yueHus oyHas

T'ox Hagama moATroTOBKU 2024

Bcero 3ET -3

Bcero gacos - 108

W3 aux

KonTakTHas pa60Ta 110 BUaam

3aHATUN -50
JIEKIUHU -16
[IPAKTUYECKUE 3aHATUS -34

CamocTosTenpHas padoTta -58

[IpomexyTounas aTTecTaus:
3auer 1 cemectp

r. CraBpono:is, 2024 r.



1. Heab ocBOeHUSs IMCHUTIMHBI

Lenb ocBOeHMS AMCUUILUIMHBI — (POPMUPOBAHUE KOMIIETECHIIUN, 00€CIICUNBAOLINX CTIOCOOHOCTD
NPUMEHSITh METOJBl MaTEeMaTH4ECKOH OOpaOOTKM JaHHBIX NMPH PEHICHWH MPOQecCHOHATBHBIX
3amau. [Iporpamma paspaborana B coorBerctBuu PI'OC BO mo cnemmansroctu 31.05.01
JleueGHoe Aeno, yTBEpKAeHHbIM NprkazoM MunoOpHayku Poccuu ot 12.08.2020 Ne988.

2. Mecrto nucuuniaunbl B cTpykrype OITIOII
JucuumnnuHa oTHOCUTCS K o0s3aTenbHOM yacTH brioka 1 OITOII, ee u3yueHue ocyuiecTBisercs
B 1 cemectpe.

Jis  ocBoeHWS JaHHOW  TUCHUIUIMHBI HEOOXOAWMBI 3HAHWS, YMEHHS W  HAaBBIKH,
c(hOpMHUPOBAaHHBIE HA MTPEIBIIYIIEM YPOBHE 00pa30BaHMS.
3HaHI/I$[, YMCHUA W HABBIKHW, TIIOJYYCHHBIC IIPpU HU3YYCHHU I[aHHOﬁ JUCHUITIINHBI

HCO6XO}II/IMLI AJId YCTICITHOI'O IMPOXOXKICHUA y‘-Ie6HBIX 1 IPOU3BOJACTBCHHBIX ITPAKTHUK.

3. IlepedyeHb NUIAHHPYEMBIX pPe3yJbTATOB O00y4YeHHs MO AMCHUILUINHE, COOTHECEHHBIX €
IJIAHUPYEMBIMH Pe3yJ1bTaTaAMH 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

Pe3ynbraThl OCBOEHHS IUCLUILIMHBI C(OPMYIMPOBAHBI B COOTBETCTBUH C MPO(PECCHOHATBHBIM

crangapToM'Bpau-neueOHuK (Bpay-TepaneBT ydacTKoBbIH)", yTB. Ilpukasom MuHnucrepcraa

Tpyla U coluanbHou 3amuthl Poccuiickoit ®@enepauuu ot 21 mapra 2017 roga N 293u (TO-

A/06.7).

Kon [Inanupyemble pe3yabTaThl 00yueHus (IeCKpUITOPHI)
U COAEepKaHue 3HaTh YmeTh Bnanets
WHAMKaTOPOB KOMIIETEHIIUU HaBbIKaMU
OIIK - 4 Cnoco0OeH MNpUMEHSATh MEAMIWHCKUE W3ENUs, IPEIyCMOTPEHHBIE MOPSIKOM

OKa3aHusd M@I[HHI/IHCKOﬁ IMOMOIIIHU, a TaKXKXEC IIPOBOIAUTH 06CJ'ICI[0BaHI/I$I namueHTa C LCJIbIO

YCTAHOBJICHHA JHAarHo3a

HUonk-4.4 OCHOBHBIE 3aKOHBI ¢bopmyarpoBaTh M0JIb30BaHUS
[Ipu pemenun ¢bu3uky, 000CHOBaHHBIE U3MEPUTENbHBIMU
npodeccuoHaIbHbIX 3a7au | PU3NUECKUe BBIBO/IBI 110 npubopamu u
NpUMEHSIET 3HaHUS 00 SIBIICHUS U pe3yabTatam MEIULUHCKON
0COOEHHOCTSIX 3aKOHOMEPHOCTH, JKCIIEPUMEHTA anmnapaTypoi.

HCITOJIb30BaHUA PA3JIMYHBIX

JeXKalnue B OCHOBEC

1a00paTOPHBIX MPOIIECCOB,
UHCTPYMEHTAJIBHBIX NPOTEKAOIINX B
UCCIICIOBAHHIA, opraHusme
HEOOXOJIUMBIX JUIS OLICHKU | YeJIOBEKa.

COCTOAAHHA ITalITKMCHTA

OIIK -11

CnocobeH moJAroTaBiIvBaTh U MPUMEHSITh HAYYHYIO0, HAYYHO-IPOU3BOJICTBEHHYIO, POCKTHYIO,
OpPraHU3aIlMOHHO-YTPABIICHUYECKYI0 U HOPMAaTUBHYK)  JIOKYMEHTallMl0 B  CHUCTEMeE
3IpaBOOXpPaHEHUS

Honk11.3 MaTeMaTHYECKHE MPOBOJUTH a”Ham3a

[Ipy moAroToBke Hay4YHON | METOMABI pELICHUS MaTEMaTHYECKYI0 | CTATHCTUYECKUX

Y HAyYHO-TIPAKTUYECKOMN MHTEJUIEKTYJIbHBIX 00paboTKy JIaHHBIX.
JOKyMEHTAllMU IPUMEHSET | 3a/1a4y U UX pe3yabTaToOB




METOJbI MaTeMaTH4eCKOM IMPUMCHCHHUC B OKCIICPUMCHTA

00pabOTKH JTaHHBIX MeHIIHHE.

4. O0beM IMCUMIJIMHBI B 324€THBIX eIMHUIAX € YKAa3aHUEM KOJIU4YeCTBa aKaleMU4YeCKUX
4acoB, BbIJIEJIEHHBIX HA KOHTAKTHYI0 padoTy ol0yyamomuxcsi ¢ npenogasaresiemM (1mo
BH/JAM Y4eOHBIX 3aHATHI) H HA CAMOCTOSATEJIbHYI0 padoTy 00y4aromuxcst

Ceme HaumenoBanwue pa3aenon KonTakTHas aymutopHas CaMocTosTeNnbHas
CTp JUCLUILTNHBI pabota o0yyaromuxcs ¢ pabota, B TOM ymcie
npenoiaBaTesiemM (B KOHCYJIbTAI[U!
yacax), B TOM UHCJIe
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1 Paznern 1. MaremaTrnka 6 | 18 26
1 Pa3nen 2. Pusuka 10 | 16 32
HToro nmo 1McuMnInHe: 16 | 34 58
Yacos 108 | 3aw.en3 50 58
O0BEM nIpodeccHOHAILHON
pod . 0 gac 0 gac
MIPAKTUIECKON TIOJITOTOBKH
O0BEM podecCHOHATIBEHO
P (bv 20 gac 20 gac
HaIpaBJIEHHOMN MOATOTOBKH

5. Coaepkanue TUCHUILUIMHBI, CTPYKTYPHPOBaHHOE 1O TeMaM (pas3jesaM) € YKa3aHHeM
OTBE/ICHHOT0 HA HUX KOJIMYeCTBA aKaJleMH4YeCKHX YacOB U BUJ0B YU4eOHbIX 3aHATHI
5.1. Conep:xanue pa3ie0B IMCUUILIUHBI

Kon HanmenoBanue Kpatkoe coneprkanne pa3ieioB U TeM
MHAMKATOpa pas3nennos
KOMIIETCHIINH
Womnk-11.3 Paznen 1. OcHoBHBIE MOHATHA TUGGEPEHINATBHOTO HCYUCIICHUS.
Maremaruka [MpousBogubie  cinoxkHBIX  GyHKIUA. [Ipow3BoaHbIe

BeIclINX mopaakoB. JuddepenuupoBanue ¢GyHkumi
HECKOJIbKUX MEPEMEHHBIX.

[ToHSATHSE W OCHOBHBIE CBOMCTBA HEONPEAECIEHHOTO U
OIIPEAETICHHOT0 MHTEeTpajioB. [IpaBuia MHTErpHpOBaHMUSL.
Bbuncnenne  HEONpENEeNeHHBIX W ONPEAEIEHHBIX
uHTerpanoB. OCHOBHbIE NOHATUS IU(epeHIuaNIbHbIX
ypaBHeHMI. Metoasl pemeHus audepeHInanbHbIX




YpPaBHEHHU MEPBOrO M BTOPOro nopsaka. Pemenue
MPUKIATHBIX 33aa4 C TMOMOIIbI0 JauddepeHTnaTbHBIX
YpaBHEHUM.

IToaTe O [OOKAa3aTebHOM MEOUIIMHE. DIJIEMEHTEI
koMOuHatopuku. CrnydaitHoe coObiTHe. OmnpenencHue
BEPOATHOCTH  (CTATHCTUYECKOE M KIACCHYECKOe).
[ToHATHE O COBMECTHBIX M HECOBMECTHBIX COOBITHSX,
3aBUCUMBIX W HE3aBUCUMBIX COOBITHAX. Teopembl
CIIOKEHUs M YMHOXEHHs BeposTHocTe. Dopmyiia
MOJTHOW BeposITHOCTH. Teopema rumote3 (popmyna
baiteca). ®opmyna bepnymnu.

@yHkuuu pacnpenesneHusa. IIIOTHOCTP BEPOSTHOCTH.
HenpepbiBHBIE U JHUCKpPETHBIE CIIy4alHbIC BEJIUYUHBI.
Pacnpenenenne  OMCKpEeTHBIX U HENPEPbIBHBIX
CIy4YaillHbIX BEJIMYMH, UX XapakTepucTUKu. HopmasibHbIN
" JKCIIOHEHIMAJIbHBIN 3aKOHBI pacnpeneneHus
HEIPEPHIBHBIX CIyYalHbIX BETUYHH.

OcHOBBI MaTeMaTH4YeCKON CcTaTUCTUKU. ['eHepanbHas
COBOKYNMHOCTb W BbIOOpKa. OO0BEeM  BHIOOpKH,
penpe3eHTaTuBHOCTb. (CTaTUCTHUECKOE paclpe/esieHne
(BapmarmoHHBIA psim). ['mcrorpamma. XapaKTepHCTHKU
nmoyiokeHust (Moaa, MeauaHa, BBIOOPOYHAS CpEHssA) U
paccestHUsT (BBIOOpOYHAs AUCIIEPCHS] U BBEIOOPOYHOE
cpenHee — KBaJapaTHdeckoe  OTkiIoHeHue).  OreHka
rapaMeTpoB IFE€HEPAJIBHOH  COBOKYITHOCTH 1o
Xapaktepuctukam  e€  BbIOOpkM  (ToueyHas U
MHTEpBaJIbHAas). JloBepUTENbHBIA  WHTEPBAl U
JIOBEpUTENIbHAsT  BEpOATHOCTh. (CpaBHEHHE CpPEIHUX
3HAUYEHUH JBYX HOPMAJIbHO pacHpe/leICHHBIX BETUYUH
F€HEepAIbHBIX COBOKYMHOCTEW. ['Mmore3bl O 3akoHax
pactpenenieHus. ['MIOTE3bl O YUCIOBOM  3HAYEHUU
Te€HEPAJIbHOTO CpeHero u aucnepcuu. [lapamerpuueckue
U HEMapaMeTPUUYECKNE KPUTEPUH.

Womnx.4.4

Pazgen 2. ®usuka

MexaHnueckue CBOMCTBAa TBEPABIX T€J. 3aKOHBI yIPYroi
nepopmanmu. 3akoH ['yka. Moaynbs  ynpyrocru.
MexaHH4ecKue  CBOMCTBA  OMOJOTHYECKMX  TKaHEH.
Mogenp CKOJIBb34IIUX HUTEH. Y paBHEHHE XUJa.
Mexannueckue KosnebGaHus. MexaHUYeCKHE  BOJHBI.
VYpaBHeHue miiockord  BosHBL. [lapamerpsl koneOaHuid 1
BOJH. 3BYK. Bunbl 3BykoB. Cnektp 3Byka. BomHoBoe
CONPOTHUBJICHUE. OObeKTUBHbBIE (puznyeckue)
XapaKTepUCTUKH 3ByKa. IH(}pa3Byk. YIbTpasByk.
MexaHudeckue CBOMCTBA XUAKOCTEH. Ba3kocTs. MeToabl
ONpeAENeHUs] BS3KOCTU JKUAKOCTeH. CTalnuoHapHBIN
MOTOK, JJaMHUHAapHOe U TypOysieHTHoe TeueHus. dopmyna




HeroToHa, HBIOTOHOBCKME M HEHBIOTOHOBCKUE KUIKOCTH.
®opmyna [lyaseist. Uucno Pelinonbaca.

bronorndeckne MeMOpaHbl U MX (HU3MUECKUE CBOMCTBA.
Buael naccuBHOTO TpaHCHOpTa. YpPaBHEHHUSI MPOCTOMN
muddysun u snexrponuddysun. YpaBaenue Hephcra-
[Tnanka. IloHsiTHe O MOTEHLMANE MOKOS OHUOIOrMYECKOi
MeMOpanbl.  PaBHOBecHbIi  moreHiman — HepHcra.
[Iponunaemocts  MemOpaH  ans  WOHOB.  Mojenb
CTAIlHOHAPHOTO MEMOpPAaHHOTO MOoTeHnuanda I onbaMaHa-
Xomxkkuna-Karna. Ilonstue 00 aKTHBHOM TpPaHCIIOPTE
MOHOB Yepe3 OHOJOTMYECKUE MeMOpaHbl. MeXaHU3MBI
dbopMHUpOBaHHST M PACIPOCTPAHCHHUS  MOTCHI[HATIA
IECUCTBUS.

DJIGKTPUYECKOE W MArHUTHOE TMOJS. DJIEKTPUYECKHUI
JUIONIb M €ro mojie. DJIEKTPUYECKUH JUIoNb B
OJHOPOJHOM U HEOJHOPOJHOM JJIEKTPUYECKOM IIOJIE.
TokoBelii  gunons.  llonsgpuszanus  IUAIIEKTPUKOB.
IlocTostHHBINM deKTpUYeCKUld TOK. I[lepeMeHHBIN TOK.
[lenb mepeMEHHOTO TOKa C AaKTUBHBIM W E€MKOCTHBIM
COMPOTUBIEHUSAMU. VIMMyJIbCHBIE TOKH, WX OCHOBHBIC
XapaKTEPUCTHUKHU.

['eomeTpuueckas ontuka. fIBjJeHUE MOJHOTO BHYTPEHHETO
oTpaxxeHuss cBera. Omnruueckas cuUcTeMa  TJiasa.
OnTuyeckuii MHUKPOCKOI M CIEUUAIBbHBIE METObI
ONITUYECKON MUKPOCKOIUHU (MaCIsIHasi UMMEPCHUs, TEMHOE
1oie, (ba3oBbIit KOHTpACT). Pedpaxkromerpus.
Bosiokonnas OIITHKA. BosnoBas OIITHKA.
Wntepdepennms. Audpakmus. Judpakunonnas pemerka.
Paspemaromass  cnocoOHOCTh  ONTHYECKUX HPHUOOPOB.
[Momsipuzanusa. CrocoObl MONMy4YEHUs TOJSIPU30BAHHOTO
ceera. [lonmspuzaumonHas Mukpockonusa. Onrtuyeckas
AKTUBHOCTb. [HonspumeTtpus. MenuuunHckas
pedpakToMeTpHs, KOHIICHTPAIIMOHHAS KOJOPUMETPHS,
HedeIoMeTpusl U crieKTpockonus. B3aumonelicTBue cBera
¢ BemecTtBoM. Paccesnue csera. llormomeHue csera.
3akon byrepa-Jlam6epra-bepa. Ontuueckas mIOTHOCTb.
PentrenoBckoe wusnmyuenune. PeHtreHoBckas —TpyOka.
B3aumopeiictBe  pPEHTIEHOBCKOIO  M3JIyYEHUS  C
BEIIECTBOM. PainoakTUBHOCTh. 3aKOH paJlMOaKTUBHOTO
pacnana. BzaumopeiictBue o, [, Y-U3IydeHUS C
BEILIECTBOM. Pannonus BOJIBL. Ho3umerpus
MOHU3HUPYIOUIETO U3IIy4YEeHHUS. [Tornomennas,
AKCIO3UIIMOHHAS M HKBUBAJICHTHas J103bl. MOIIHOCTD
no3bl. Pannanuonnsiii (oH. 3ammuTa OT HOHU3UPYIOIIETO
W3IIyYeHUS




5.2. Jlekuumn

Ne HaumenoBanune
pas- JIEKI U
neia

Koi-
BO
4acoB

[lepedyeHp yueOHBIX BOIIPOCOB

®opmMma
poBe-
JIeHUs

[Ipaktn
qyecKas

MOATOT
OBKa
(T111/
ITHIT)

1 OcHOBBI
MaTeMaTUYECKOro
aHaJIn3a u
TEOpUHU
BEPOATHOCTEMN

1.OCHOBHBIE TTOHATHSA

QG epeHIaIbLHOro
HCUYUCIICHHS

2.OCHOBHBIE TTOHSATHSA
HHTeTrpanbHOTO UCUHUCTICHUS
3.O0BIKHOBEHHBIE
nuddepeHnaIbHbIe YpaBHEHUS
4. OCHOBHBIE MTOHATHUS U TEOPEMBI
TEOpUU BEPOSTHOCTEN

(0100]0)

OCHOBHBIE TOHATHA
MaTEMATHYECKOMN
CTAaTUCTUKU

1.JIuckpeTHbIE 1 HEeMIPEPhIBHBIC
CITyJaiHbIE BEJIMYUHBI, UX
YHCIIOBBIC XapaKTCPUCTHKHU
2.3aKOHBI pacnpeaeieHus
JUCKPETHBIX U HEMPEPHIBHBIX
CITy4aiHbIX BETUYHH
3.0OcHOBHBIE 3a/1a4n
MaTeMaTUYECKON CTaTUCTUKH
4.T'eHepainbHasi COBOKYITHOCTb U
BbIOOpKa. [lonmuron gacTor,
rECTOrpamMma.

(010]0)

IIpoBepka
CTaTUCTHYECKUX
TUIIOTE3

1.Toyeunast u MHTEpBAJIbHAS
OILICHKA [1apaMeTPOB I'eHepaIbHOU
COBOKYITHOCTH

2.I'unore3sl 0 YUCIOBOM
3HaYEHUH F€HEPATILHOTO
CPEIIHETO U IUCIIEPCUH
3.I'unore3bl 0 3aKOHaX
pacnpeseneHus
4.ITapameTpuueckue u
HelapaMeTpU4eCKue KpUTEPUU

0]0]0)

2 buomexanuka

1. MexaHn4Jeckue CBOMCTBA
TBEPJbIX TEJ U KUJIKOCTEH.
2.MexaHu4decKue CBOMCTBA
OHMOJIOTHYECKUX TKAHEH.

0100]0)

[Tpoueccel mepenoca
B OMOJIOTHYECKHUX
cucreMax

1.buonorndeckue MeMOpaHbl U UX
¢buznyeckre cBOMCTBA.

2.Buzpl naccCUBHOTO

TPaHCIIOPTA. Y paBHEHHUs IIPOCTOU

0]0]0)




mupdy3un u nexkrpoauddysuu.
VYpasuenue HepHera-Ilnanka.

3. [TonsiTre 006 aKTUBHOM
TPAaHCIIOPTE MOHOB Yepe3
OunoJornyecKre MeMOpaHHbI.

aﬂeKTpOI[I/IHaMI/IKa

1.IIpoBOAHUKY 1 JUDJICKTPUKHU B
AIEKTPUUECKOM TOJIE.

2. IloTeH1nan IMOKOs ¥ €ro HOHHAas
npupoja. YpasHenue I'onpamana-
XomxkkuHa-Karia.

3.MexaHu3M reHepanuu u
pacrpocTpaHeHue MOTeHITaIa
IEUCTBUS.

0100]0)

Onruka

1. 'eomeTpuyeckas ONTHKA.
Onrtryeckas cucrema riasa.

2. BonHoBas onTHKa.
Wutepdepentyst u audpaxius.
3. [onspuszanus ceera.
[Tonsspumerpus.

0100]0)

Nonusupyroiee
U3ITy4YeHue

1. Topmo3Hoe u
XapaKTepUCTHYECKOE
PEHTI€HOBCKOE U3ITyUYEHHE.
Y CTpoHCTBO pEHTT€HOBCKOU
TPYyOKH.

2. PaamoakTUBHOCTH. 3aKOH
PaIMOAaKTUBHOTO pacmaja.
B3aumopeiicTue a, B, v-
U3ITyYEHUS C BEIIECTBOM.

3. Jlo3uMeTpusi HOHU3UPYIOIIETO
U3Iy4YeHusl. 3aimra oT
MOHU3HUPYIOUIETO U3ITyYCHHUS.

0]0]0)

Bcero uacos

16

16

5.3. Cemunapsi

Jannblit Bua paboThl HE IPEYCMOTPEH YUeOHBIM IIIAaHOM

5.4. JlabopaTopHbIe 3aHATHSA

JlanHblii Bua paboThl HEe MPEAYCMOTPEH Y4eOHBIM IIIAHOM




5.5. lIpakTu4yeckue 3aHATHS

Ne HaumenoBanue | Kou- [lepeuenp yueOHBIX BOTIPOCOB ®opma | [Ipaktn
Pas- 3aHATUN BO IIpoBe- | 4YecKas
aena 4acoB JeHUs] | TOATrOT

OBKa
(T111/
ITHIT)
1 | Juddepennu- 2 1. IpousBoaHas u auddepenunan 0P0
anbHOE (yHKIMU OJJHON IEPEeMEHHOM
UCYHCIICHUE 2. YacTtHble IPOU3BOIHBIE U
yacTHble 1uddepeHuans.
[TonsiTE 0 MOTHOM
muddepennmane GyHKIIN
HECKOJIbKUX MEePEMEHHbIX
WHrerpansHoe 2 1. OcHOBHBIE METOIBI 000
UCUHCIICHUE UHTETPUPOBAHUS
HEOIpeeIEHHOr0 NHTEerpasia
2. OnpeneneHHbI HHTETPAl U €T0
F€OMETPUUYECKUN CMBICIT
Huddepennn- 2 1. OOurue moHATHS U OTIPEICTICHUS 010]0)
aJIbHBIE mddepeHanbHbIX ypaBHEHUH
YpaBHEHHUS 2. MeTtobl pelieHns HEKOTOPBIX
BUJIOB AU depeHnnanbHbIX
ypaBHeHMH | u 2 nmopsinka
Teopus 2 1.OcHOBHBIE TOHSTHS 010]0) ITHIT
BEPOATHOCTEH KOMOMHATOPUKH.
2. TeopeMbl CI0KEHUS U YMHOKECHUS
BEPOATHOCTEM
3.BeposSsTHOCTh CIIOKHBIX COOBITHI
Crnyualinble 2 1. HenpeprIBHBIE U TUCKPETHBIE 000 ITHII
BEJIMYMHBI CIIy4aiHbI€ BEJINYMHBI
2. YucnoBble XapaKTEPUCTUKH
CIIyYalHBIX BEJIMYHH
3. OcHOBHBIE 3aKOHBI
pacrpeieNeHus ciy4aiHbIX
BEJIMYMH
OcHoBHbIE 2 1. I'enepasbHas COBOKYIHOCTb U O0P0 ITHII
HOHATHSA BbIOOpKa
MaTE€MaTUYeCKOU 2. ToueyHast OLlEeHKa NapaMeTPOB
CTaTUCTUKH reHepajbHON COBOKYITHOCTHU
3. UHTepBanibHas OlIEHKA
IapaMeTpOB IeHEepaIbHOU
COBOKYIHOCTH




Crarucruueckast
MpOBEpPKa
THUIIOTE3

1. IIpoBepka runoTe3 OTHOCUTEIHHO

CPeAHUX

2. IlpoBepka rumnoTes ist TUCIepcuit

010]0)

ITHII

3. [TapameTrpuueckue u

HenmapaMeTpruuecKue KpuTepuu
4. ITpoBepka CTaTUCTUUECKUX
TUIOTE3 O BHJIE PaCIpeAeTICHUS

010]0)

ITHII

MaremaTtuka

1.
2.
3.

MareMaTH4eCKUM aHaIu3
Teopus BepossTHOCTEN
MareMaTu4deckas CTaTUCTHUKA

010]0)

ITHIT

Mexanuka

. MexaHnuecKkue CBOMCTBA

TBEPJIBIX TEJ U OMOJIOTHYECKUX
TKaHEN.

. Mexannyeckue KoneOaHus U

BOJIHBI

000

. Mexannyeckue CBOMCTBa

JKUJIKOCTEH

. Onpenenenune BI3KOCTH

KHUAKOCTH MECTOAOM Crokca

010]0)

ITHII

IIpoueccsl
nepeHoca B
OMOJIOTUYECKUX
cucTreMax

. buonorunueckue MeM6paHBI U ux

¢du3nveckrue CBONCTBA.

. IlacCUBHBIN U aKTUBHBINA

TPAHCIIOPT Yepe3 OMOIOTHIecKue
MeMOpaHBbI

010]0)

Onruka

. OCHOBHBIE 3aKOHBI

r€OMETPUYECKON ONTUKH

. Onpenenenye KOHLUEHTpaLUU

PacTBOPOB C MOMOIIBIO
pedpakromeTrpa

010]0)

ITHIIT

. OnTruyeckast MUKPOCKOIIHS
. Onpenenenue pasmMepoB MabIxX

T€J C MIOMOLIBIO ONITUYECKOTO
MHUKpOCKOIIa

000

ITHIT

. B3aumoneiictsue cBeta c

BCIICCTBOM.

. Onpenenenue KOHIEHTPALUU

c1a000KpAIICeHHBIX PACTBOPOB
(OTORIEKTPOKOIOPUMETPOM

010]0)

ITHII

Honuszupyroiee
H3JIy4eHUE

. PeHTreHoBckoe u3inydyeHue.
. PagnoakTMBHOCTB.
. Jo3umeTrpus HOHU3UPYIOLIETO

U3JIy4ECHHUS.

010]0)

ITHII




dusznka 2 MexaHnka 01010)
IIponeccel nepeHoca B
OHOJIOrHYECKUX CHCTEMAaX
OnTuka
HNonusupyroiiee u3nydeHue
Bcero yacon 34 34 20
5.6. KnnHnyeckune npakruyeckue 3aHATHS
Jannbiii BuA paboOThI HE PEYCMOTPEH YUeOHBIM TUIAHOM
5.7. CamocTosiTeqbHasi padoTa 00ydyarommuxcst
HaumenoBanue Bun camoctosTeapbHOU OrueHouHOE Koi-Bo Kon
TEMBbI BHEAyJIUTOPHOI pabOTHI CPENCTBO yacoB/ | MHJIHUKATOpa
JHUCIUTLINHBI 00y4aroIuXcst/KOHTPOIb KOJI-BO | KOMIIETCH-
WM pasjena CaMOCTOSITENILHON pabOTHI 4yac Ha 1005071
[THIT+
11
Pazgen 1. CamocrosiTensHOE H3ydeHne | Bompockr s 12 Uonk.11.3
Maremartuka JUTEPaTYPHI, cobecenoBaHUS
IloxroroBska k TecToBbIe 3agaHus 4
TECTUPOBAHUIO
Brinonnenue NunuBunyansHOE 10/10
WHJMBHUIYaTbHBIX 33aIaHUM 3a1aHue
(ITHIT)
Paznen 2. CamocrositenbHOe u3ydyeHne | Bompocs! s 18 Uonk4.4
dusznka JTUTEPaTYPHI, cobeceoBaHus
IloaroroBka k TecTtoBbIe 3agaHMs 4
TECTUPOBAHUIO
Brinonnenue NunuBunyansHOE 10/10
WHJIMBUIYATbHBIX 3aIaHUM 3a1aHue
(ITHIT)
Bcero yacosn 58/20

6. Ilepeyenb y4eOHO-MeTOAUYECKOr0 oOecmevYeHHUsl IJIS1 CAMOCTOSTEIbHOH PadoThI
00y4YaOIIMXCS M0 TUCHUIJIMHE

1. JIeKIMOHHBIH MaTepHal MO AUCHUILTHHE «MaTemMaTuka, GU3uKay.

2. MGTOI[I/ILIGCKI/IG YKa3daHud K IMPAKTUYCCKUM 3aHATUAM MO0 AWUCHHUILIMHE «MaTeMaTI/IKa,

¢buznkay.

3. Meroauueckne pEKOMEHJAUU 10 OPTraHM3aIlMd CaMOCTOATEIBHON paboThl TIO

JUCHUITIIMHC «MaTeMaTI/IKa, (1)I/I3I/IK8.».

7. OneHOYHbICe MaTePHAJIbI JAJISl NPOBEJCHUS TEKYIIero KOHTPOJISA H NPOMEKYTOYHOI
aTTrecTanuu 00y4arommxcs Mo JMCHUILIHHE




7.1 IlepeyeHb KOMIETEHUMH ¢ yKa3aHMeM 3TanoB ux (GopMupoBaHHMsl B mpouecce
0CBOEHHUS 00pPa30BaTeJIbHOI MPOrPaMMbI

Kon koMmmereHmmun Nunukatopsl CemecTtp Oran GopMUPOBaHUS
OIIK-4 Uonx 4.4 1 HavaIbHBIA
OIIK-11 Honk-11.3 1 HavaIbHBIA

7.2 Onucanue nokasarejieil 1 KpUTepHeB M IIKAJ OLEHMBAHUS KOMIIETeH NI
Komnerennuss OIIK-4: CriocoOeH NpUMEHATh METUIMHCKUE U3JENHs, NPEAyCMOTPEHHbBIC
MOPSAIKOM OKa3aHWs MEIUIIMHCKOM MOMOIIHM, a TaKXe MPOBOJIUTH OOCIEeIOBAHUS MAIMEHTA C
LIETIbI0 YCTAHOBJICHUS AUarHo3a

Nupukarop Honk4.4: [lpu pemennn npodecCHOHANBHBIX 3a1ad NpPUMEHSET 3HaHusA 00

OCOOEHHOCTSIX ~ WCIIONIB30BAaHUS  PA3IMYHBIX  JIA0OPATOPHBIX W MHCTPYMEHTAJIBHBIX
HCCIIEAOBAHNH, HEOOXOAUMBIX JUUISI OLIEHKH COCTOSHHUS IallienTa
OuenuBaemblil  pesynbTat | Kpurepun olieHUBaHUS [Ipouenypa onieHuBaHuUsA
(Tmokazarenn)
Texyuuit [IpomexyTouHas
KOHTPOJIb aTTecTanus
OCHOBHBIC 3aKOHBI | OITUCHIBAET cobecenoBaHue 0 pe3yybTaTraM
¢buzukwy, (bU3NYECKyIO IPUPOAY | TECTUPOBAHHE BPC
busnueckue MPOIIECCOB,
SIBIICHUS U MIPOTEKAOIINX B
§ 3aKOHOMEPHOCTH, | OpraHu3Me YelloBeKa
e JIeKAIUE B OCHOBE | pacCKa3bIBaeT O cobecenoBaHNe 0 pe3ysbTartaM
IIPOLIECCOB, ¢u3nueckoil ocHoBe BPC
MPOTEKAIOIINX B BO3JICHCTBUS
OpraHu3Me pa3nuYHbIX (HaKTOPOB
4eJI0BEKa. Ha OpraHu3M YelloBeKa
dhopmynupoBaTh 00001I1aeT pe3yinbTaThl | HHAWBHAYAIBHOE | TIO pe3yjbTaTaM
. | obocHOBaHHBIE SKCTIEPUMEHTA U Ha UX | 33/[aHUE bPC
§ BBIBOJIBI 110 OoCcHOBE (OPMYIHUPYET
> pe3ynbTaTtam 000CHOBaHHBIE BHIBOBI
JKCIIEPUMEHTA
2 MOJIb30BaHUS CaMOCTOSITENILHO WHAMBHUIYaAJIbHOE | IO pe3yJibTaTamM
= U3MEPUTENIbHBIMU | paboTaeT ¢ anmnaparaMu | 3aJaHue BPC
53 npubopaMu u MEIUIIMHCKOTO
§ MEIUIIUHCKON Ha3HAYEeHHs, COOIMI0omas
CE anmnapaTypoi. MIpaBWJIa HKCILTyaTaIlluu
aa]

Komnerennua OIIK-11:

IMPOU3BOJACTBCHHY1O,

MIPOEKTHYIO,

Cnoco0eH moAroraBiavBaTh M NPUMEHATh HAy4yHYIO, Hay4yHO-

JOKYMEHTALMIO B CUCTEME 3/1paBOOXPAHEHUS
Nnpuxarop Uonk-11.3: IIpu noaroroBke HayuyHOW U HAyYHO-IIPAKTUYECKON JOKYMEHTALUH

OpPraHrU3alMOHHO-YIIPABJICHYCCKYIO n

MIPUMEHSIET METO/Ibl MaTeMaTU4IeCKOW 00pabOTKU JaHHBIX
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OnenuBaemblii pesynbTar | Kputepuu onieHuBaHUs [Iponetypa orieHUBaHUs
(moxazarensp)
Texymun IIpomexyrounas
KOHTPOJIb aTTecTanus
MaTeMaTH4eCKHe dhopmynupyer cobecenoBanme 0 pe3yJibTaTaM
METOJIbI pEIICHUs | OCHOBHBIC IOHATHUSA U TECTUPOBaHUE BPC
MHTEJIEKTYyalbHBIX | TEOPEMBI
§ 3a/a4 U uX MaTeMaTH4eCKOro
e pUMEHEHHE B aHan3a, TCOPUH
MEIULIUHE. BEPOSITHOCTEN U
MaTeMaTHU4ECKON
CTaTUCTHKH
MIPOBOANTD BBITIOJTHSIET PacUEeThI, WHAMBHUIyaIbHOE | TIO pe3yJibTaTamM
MaTeMaTHYECKYI0 | UCIIOIb3Ys 3aj1aHKe bPC
§ 00paboTKy MOJTyYEeHHbIE ITPU
i pe3yIbTaToB U3MEPEHUsX
HKCIIEpUMEHTA pe3ybTAThI, C Y4ETOM
UX Pa3MEpPHOCTH
CTaTUCTHYECKOU CaMOCTOSITEITEHO WHIMBUAYAIBHOE | IO pe3yjIbTaTamM
& Z| 00paboTKu TaHHBIX | MPOBOAUT 3a/1aHKe bPC
::;( E CTaTHUCTUYECKYIO
= s 00paboTKy pe3ynbTaToB
U3MEPEHUIN

Onucanue mIKaJ ONEeHUBAHUSA

B pamkax OauibHO-pEHTHMHIOBOM CHCTEMBI YCHEBAaE€MOCTb CTYACHTOB IO KaKIOM
JUCLMIUIMHE OLICHMBACTCS B XOA€ TEKYLIErO KOHTPOIS W IPOMEKYTOYHOM aTTECTAaLUH.
MaxkcuManbHO BO3MOXHBIM Oa/l 3a TEKyUIM KOHTPOJb YCTaHABIMBAETCS paBHBIM 5 OaiioB.
PeiiTunrosslil 6ann 3a paboTy B cemecTpe GopMuUpyeTcs Kak cpelHee apupMeTHYecKoe 3a Bce
BUIbI pabOT 00y4aIOLINXCS, TPETyCMOTPEHHBIX pabodeil mporpaMMoil TUCIUITIIHHBI.

PelTHIrOBBIN 06ali1, BEICTABISIEMbIH CTYICHTY, (DUKCHPYETCS B CHEIMAIbHON BEIOMOCTH U
JIOBOJIUTCS 10 CBEICHUS CTYICHTOB.

IIpu cobecenoBaHny Ha 3aHATHH 00YUaIOIEMYCsl BBICTABIISIOTCS CIIELYIOIUE OLICHKH:

O1neHKa «OTIMYHO» BBICTABISIETCS CTYICHTY, €CIM TEOPETUYECKOE COIECPIKAHUE TEMBbI
OCBOCHO IIOJIHOCTBIO, O0YYAIOUIMHCA CTPOUT OTBET HA YPOBHE CaMOCTOSTENIBHOIO MBIIIICHHUS,
IPaMOTHO M JIOTUYHO M3J1araeT M3y4YEHHBIM MaTepuaj, HE 3aTPyIHACTCS C OTBETOM, JENaeT
00OCHOBAaHHbIE BBIBOJBI M 3aKIIIOYEHHs, CBOOOJHO NPUMEHSET TEOPETHUECKUE 3HAHUS MNpU
PELICHUH MPAKTUYECKUX 3a/a4;

O1neHka «XOpOUIO» CTAaBUTCSA OOYYaroLIEMyCsi, €CIIM OH CTPOUT OTBET Ha YPOBHE
CaMOCTOSITEJIBHOIO MBIIIJIECHUs, TPAMOTHO U JIOTMYHO M3JIaraeT U3y4EeHHBI MaTEpHall, OJHAKO
JIOTIYCKAaeT OT/JEJIbHbIE HETOYHOCTH U NMPOOEsbl B 3HAHUSAX, CBOOOIHO PUMEHSET TEOPETUUECKUE
3HaHUS NIPU PELICHUN IPAKTUYECKUX 3a]1a4;

O1eHKa «yZOBIETBOPUTEIIBHO» CTABUTCS 00Y4aIOIEMYCsl, YCBOUBIIEMY TOJIBKO 0Aa30BYIO
4acTh IIPOrPaMMHOTO MaTepHalla, PU OTBETE OIYCKAeT HETOYHOCTH, MAaTEpPUANl M3JIAracT He
NOCIIEAOBATENbHO, 3aTPYIOHACTCS NPUMEHUTh TEOPETUYECKUE IIpU  pELICHUN
NpaKTUYECKOH 3a/1auH, JOMYyCKaeT OMNOKH, KOTOPbIE UCIIPABISET C IOMOIIBIO MpenoiaBaTes;

3HaHUA
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O1eHKa «HEYJOBJIETBOPUTEIBHO» CTAaBUTCS OOydarolieMycsi, KOTOpbI HE crnocoOeH
IPOJIEMOHCTPUPOBATH 3HAHHS TEOPETHUECKOTO MaTepuala, JOMYCKaeT CYIIECTBEHHBIE OUIMOKU
IpY U3JI0KEHUU Yy4eOHOTo MaTepHuasa, MpH OTBETE MOJMEHSET TEOPETUUYECKYIO apryMEHTALUIO
paccykKIeHUsIMU OOBIZICHHO-OBITOBOIO XapakTrepa. B orBere nomyckaeT rpyOble OIIMOKH,
KOTOpbIE HE MOKET UCIPABUTH JaKe C IOMOIIBIO MPENo/1aBaTesl.

IIkana nepecyera 0a/JIOB MO IMCHUIJIMHE NMPU MPOMEXKYTOYHOH (popMe aTTecTalUU IO
AUCHUILTHHE «3a4eT

bann Oyenka Yposenw
cghopmuposanrHocmu
KoMnemeHyuu
or 4,5 10 5,0 «3a4TEHO) Bricokmit
oT 3,5 no 4,4 «3a4TEHO) Cpenunii
oT 2,5 1o 3,4 «3a4TEHO Iloporossrit
MmeHee 2,5 «HE 3a4YTEHO» MuHUMaIbHBIN

7.3 Tunosble KOHTPOJIbHBIEC 3alaHUA HWJIU HHbIC MaTepHaJbl, HCOﬁXOIlI/IMLIe AJIsA
OICHKH 3HaHHﬁ, yMeHHi;I, HAaBbIKOB H (I/IJ'[I/I) onbITa JACATCJIBHOCTH, XAPAKTCPU3YIOLIUX
ITalbI (])opanOBa}mﬂ KOMIIeTEHIIMH B nmpouecce 0CBoOCHUs 06pa30BaTeJ’le0ﬁ NnmporpaMmmbIl

7.3.1. 3apaHua ana ¢opm TeKylero KOHTPOssA, NpefycCMOTPEHHOro y4eOHbIM
nraHom (MHauBMAyanbHoe 3agaHue). TunoBoe 3agaHue:
1. Haiitu nuddepennman Gpynkumu:

U =5(x + 1)3ctgz — sin (cosy)

2. BeuucnuTh uHTErpal:
/2

f sinacos® ada
/6

3. Pemuth muddepennpanbHoe ypaBHEHHUE:
1d%y
-—==12
X dx?

4. B anTexky MOCTYNWIM JIEKapCTBEHHbIE cpeAcTBa OT 3 ¢upMm mnpousBoautesneil. [lepswiit
npousBoauTens nocrasua 200 ammyi, Bropoit — 200, a tperuii — 400. M3BecTHO, YTO MPOLIEHT
OpakoBaHHOM MPOIYKIIMU COCTaBWI: y mepBoro — 2%, y Broporo — 3%, y tpetsero — 1%. s
KOHTPOJIS B35iTa 0/1HA amITyJsia. HaliTi BepOSATHOCTB TOTO, YTO OHA OKa3ajach OpaKOBaHHOI.

5. HaiiTu XxapakTepuCTHUKH pa30dpoca U MOJIOKEHUs CIy4alHOM BEIMYUHBI 331aHHON (yHKUIMEH
pacnpenenenus f (x) = x*+3x -5 Ha npoMexytke (1;4).

6. [Ipy HEKOTOPBIX U3MEPEHUAX OBLIN TOJYYEHBI cieaytomue 3Hauenus: 182, 180, 179, 176,
175,177,176, 180, 181, 182, 172, 181, 173, 180, 181. [aiiTe HHTEpBaIbHYIO OLIEHKY CPEIHETO
3HAYEHMS U3MEPEHHOM BeIUUuHbL, ipu  p =0,95 .

7. Usmepen nynsc y 1, =10 OompHBIX mocie je4eOHON Hpouemaypbl U y ny:12 OO0JIBHBIX

KOHTpOJBbHON rpynmbl. CpenHee 3HaueHUE OOJIBHBIX KOHTPOJIBHOM Tpymmbel X =70 ya./MuH.
[Ipu ucnpaBieHHON BHIOOPOUHON TUCTIEPCUU $2=9 (yA./MWR)?, 1u1s GOTBHBIX BTOPOIT TPYIIIBI
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9TH ToKaszarenu y = 68 yi./MuH u Sﬁ =8,0 (ya./Mun)?2. Tpeamonaras, 4To 3HAYCHHS MMyJIbCA Y
OOJIBHBIX pacmpeneleHbl 10 HOPMaJbHOMY 3aKOHY TIpH ypoBHe 3HauuMoctu 0=0,05

OIIPE/ICIIUTD, SIBISIETCA M HAOII0AaeMO€e pa3Inuie B CPEJHUX 3HAUCHUAX IyJbca Y OOJbHBIX 2
TPYIIbI Pe3yIbTaTOM JeueOHON MPOLEAYPHI.

8. B skcmepumeHTe HCCIEAOBaIOCh BIMSHUE MUIIEBOW M00aBKM Ha maccy Tena Kpeic. [lo
pe3yapTaTaM HaOMIoACHUS cnycTss 1 Mecsl ObUIM TMOJYYEHBI CIEAYIONINE BEIMYMHBI MACCHI
YKUBOTHBIX KOHTPOJIbHOW U SKCIIEPUMEHTAIILHOM TPyII:

K.rp. 305 312 320 324 330 360 380 390 400

D.1p. 361 384 421 430 440 480 492 500

JlaiiTe ouleHKy JOCTOBEpHOCTH NpubaBku Beca mnpu ypoBHe 3Hauumoctu 0,01 ¢ momorursio
Kpurepuss MaHHa- Y UTHU.

7.3.2 Bompocbl 1Ji NPOBEPKH YPOBHH TEOPETHYECKOH TMOATOTOBKH 00y4aromierocs
(coOecenoBaHue), BONMPOCHI J1JIS1 IOBTOPHOI MPOMEKYTOYHOM aTTeCTAMHU:
1. OcHoBHble IOHATHS TU(DPEepeHIInaTbHOTO UCUNCICHHS

2. lloHATHA 1 OCHOBHBIE CBOMCTBA HEOIIPEIEIEHHOIO HHTETpalla

3. TloHATHS U OCHOBHBIE CBOICTBA OIIPEIEIEHHOIO UHTETpalla

4. OcHoBHBIE TIOHATHUS MU DepeHInaTbHBIX YPaBHEHUH.

5. TloHsiTHE O COBMECTHBIX U HECOBMECTHBIX COOBITHSX, 3aBUCHMBIX U HE3aBHCHMBIX
COOBITHSX.

6. TeopeMbl CI0)KEHUS U YMHOKEHHSI BEPOSITHOCTEM.

7. @®opmyna TOJHOW BepoATHOCTH. Teopema rumore3 (popmyna baiteca). dopmyna
bepnynnu.

8. HemnpepriBHBIE U IUCKPETHBIE Clly4daliHble BEJWYUHBL. PacnpeneneHue AUCKPETHBIX U
HEINPEPBIBHBIX CIyYalHbIX BEIUYMH.
XapaKTepUCTUKHU TUCKPETHBIX U HENIPEPBIBHBIX CIIYyYalHbBIX BEJIUUHH.

10. HopMmanbHbIl U 3KCIIOHEHIMAIbHBIA 3aKOHBI paclpeesieHUs] HEPEPhIBHBIX CIIyYalHbIX
BEJIMYUH.

11. I'enepasibHast COBOKYITHOCTh M BbIOOpKa. OOBEM BHIOOPKHU, PENPE3EHTATUBHOCTD.

12. Cratuctuueckoe pacnpeneieHue (BapuamoHHbIi psy). ['uctorpamma.

13. OueHka mapaMeTpoB TeHepaJbHOM COBOKYHNHOCTH IO XapaKTEpUCTHUKaM €€ BBIOOPKHU
(TOouedHast U UHTEpBaIbHAas).

14. JloBepuTenbHBI UHTEPBAJ U JOBEPUTEIbHASL BEPOSITHOCTD.

15. I'unotessl 0 3aKOHAX paclpeaeacHus

16. I'unotessl 0 YUCIOBOM 3HAYEHNUU T€HEPAIBHOTO CPETHETO U TUCTIEPCUN

17. IlapameTpuueckre U HeMapaMeTpUIECKue KpUTEpUu

18. 3akons! ynpyroi nepopmanuu. 3akon ['yka. Moaynb ynpyrocrtu.

19. MexaHnueckre CBOMCTBA OHOJOTMYECKMX TKaHer. MOoIelnb CKOJB3SIIIUX HUTEN.
VYpaBHenue Xuna.

20. Mexanudeckue KojebaHusi: CBOOOHbIE U BBIHYKJICHHbIE

21. MexaHn4eckue BOJHBI. YpaBHEHHE TIIOCKON BOJIHBL [lapameTpsl KosebaHuil 1 BOJH.

22. 3Byk. Bunpl 3BykoB. CnekTp 3ByKa.

23. O0bekTHBHBIC ((PU3NIECKHE) XapaKTEPUCTUKH 3BYKa.

24. Nudpa3Byk. YIbTpa3ByK.

25. Bsszkoctb. MeToasl onpeeneHus BA3KOCTH KUIAKOCTEN.

26. CtanioHapHBIN MOTOK, JaMUHAPHOE U TypOysieHTHOe TeueHus. Yucmo PeitHonbca.
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27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.

38.
39.
40.

41

45.
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.

®opmyna Hpr0TOHA, HBIOTOHOBCKUE U HEHBIOTOHOBCKHE JKUKOCTH.

®opmymna Ilyasenns.

buonornueckre MeMOpaHbl U X PU3NYECKUE CBONCTBA.

Buael naccuBHOrOo  Tpancmopra.

VYpasaenus npocroit nuddys3un u sanexkrponudysuu. Ypasuenue Hepuera-Ilnanka.
[TonsiTie O TMOTEHIMATE TOKOS OMOJIOTMYECKOW MeMOpaHbl. Mojenb CTalmOHApHOTO
MeMOpaHHoro noreHnuana ['onbamana-XomxkuHa-Karma.

[Tonatne 06 aKTUBHOM TPAaHCIIOPTE UOHOB Yepe3 OMOIOrnYeckue MEMOPAHBI.
DNEKTPUUECKOE MOJIE U €r0 OCHOBHBIE XapaKTEPUCTUKU

MarauTHoO€ 10JI€ U €r0 OCHOBHBIE XapaKTEPUCTUKHU

DNEKTPUUECKUN JUIOIb U €ro MOJIE.

DONEeKTpUYECKUH JAMUIMONb B OJHOPOAHOM M HEOJHOPOIAHOM 3JIEKTPUYECKOM IIOJIE.
TOKOBEII TUNOJE.

[Tonsspuzanus IUIIEKTPUKOB.

[ToCTOSHHBIN 2JIEKTPUUYECKUI TOK.

Ilepemennbii  TOk. Ilemp mnepeMEHHOro TOKAa C€ AKTUBHBIM M €MKOCTHBIM
COINPOTHUBIICHUSIMHU.

. I/IMHyHBCHBIC TOKH, UX OCHOBHBIC XapaKTepI/ICTI/IKI/I.
42.
43.
44.

OcCHOBHBIE TIOHATHUS U 3aKOHBI TEOMETPHUUECKON ONTHKH.

Orntryeckas cucTema riasa.

OnTHYecKkrii MUKPOCKOIT U CIICIHAIbHBIC METOIBI ONTHYSCKONH MUKPOCKOIHH (MacysHas
UMMeEpCHsI, TEMHOE T0Jie, ()a30BbIi KOHTPACT).

Bonnogas ontuka. Uatepdepenmus. udpaknus. JudpakiuronHas penieTka.
[Tonspu3zanus cBera. CriocoObl MONy4eHUs MONSPU30BaHHOTO cBeTa. [lomspusannonHas
MUKPOCKOIIHSI.

OnTudeckasi akTUBHOCTG. [lonsipumerpust.

Paccesnue cgera.

[Tornomenue crera. 3akoH byrepa-Jlambepra-bepa.

PentrenoBckoe u3nyyenue. PentreHoBckas TpyOka.

BzaumopeiicTBre peHTI€HOBCKOTO U3JIYUEHHS C BEIIECTBOM.

PaanoakTMBHOCTB. 3aKOH paIMOAKTUBHOTO pacmaja.

BsaumoneiictBue o, B, y-M371y4eHHs C BEIIECTBOM.

[TornomenHas, SKCIMO3UIMOHHAS ¥ SKBHUBAJIICHTHAS 103bI. MOIIIHOCTH J103BI.

3amuTa OT HOHU3UPYIOIIETO U3TyUeHUs

7.3.3. IlepeyeHb NPAKTUKOOPHMEHTHPOBAHHBIX 3aJaHMii, HANPABJEHHBIX HAa MPOBEPKY
YPOBHSI ¢cGOPMHMPOBAHHOCTH KOMIIETEH Ui

1.

[IpousBecTu npsiMple U KOCBEHHbIE MU3MEPEHUS PA3IMUYHBIX BEJIUYHMH C UCIOJIb30BAHUEM
ONTUYECKUX NMPUOOPOB (pedpakTomMeTpa, OKYIIPHOIO MUKPOMETPA U MUKPOCKOIIA)
[IpoBecTu O1IeHKY MOTrPENTHOCTEN KOCBEHHBIX U3MEPEHUN

Paccuntars 4nCIOBBIE XAPAKTEPUCTHKH JUCKPETHBIX M HENPEPBIBHBIX CIy4alHBIX
BEJIMYNH

[IpoBecTu cTaTucTHUECKYIO 00pabOTKY pPe3yIbTaTOB U3MEPEHUI

[IpousBecT NpOBEpPKY CTATUCTHUYECKUX TIHMIIOTE3 C IOMOULIbIO IapaMETPUUYECKUX U
HENapaMeTPUUECKUX KPUTEPUEB
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7.4 MeToanyecKue MaTepualibl, Onpee/siioniie NMpoueaypbl OLeHUBAHUS 3HAHMIA,
yMeHHil, HABBIKOB M (MJIM) ONbITA [IeATEJBHOCTH, XAPAKTEePU3YWIIUX ITaNbl
¢dopmupoBaHusl KOMIIETEHUMH

Ilopsimox opraHM3anMyu MEpONPUATHH TEKYIIEero KOHTPOJISA, JIMKBHIALUM TEKylleh
3aJJOJDKEHHOCTH, TIPOBEJEHHUSA IPOMEXYTOUHOH arrecTaumu Ha Kadernpe QU3NKH U
MaTeMaTHUKUCOOTBETCTBYET TpeboBaHMsIM [loyiojkeHUsI O TeKyILIeM KOHTpOJIe YCIEBAaeMOCTH U
IPOMEKYTOUHON aTTEeCTallMU O0YyYaroOLIUXCs 10 00pa3oBaTeIbHBIM IIporpaMMaM OakajaBpuaTa,
CHeluaJuTeTa ¥ MarucTpaTypsl, INPUHATOrO peuieHueM yuyeHoro cosera or 31.08.2022,
npotokoi Nel, yreepxkaeHHoro mpukazom ot 31.08.2022 Ne588-O/1.

OneHnBaHUe 3HaHUI, YMEHUI W HABBIKOB MPAKTHYECKON NEATETHHOCTH IO JUCIUTUINHE
«Matemaruka, (QU3NKa» OCYIIECTBISIETCS B PaMKax OMNEPAaTHBHOTO U pPyOEKHOTO TEKYIIETo
KOHTPOJISI YCHEBAEMOCTH U IOCELIAEMOCTH BCEX BHJIOB Y4YEOHBIX 3aHATHH, CaMOCTOSTEIbHOU
paboThI 00yYaIOLMXCS M TPOMEXYTOUHOM aTTecTaluHy.

IIpu mpoBeaeHUH ONEPATUBHOIO TEKYLIETO KOHTPOJS 3HAHWM, YMEHUH M HaBBIKOB
NPaKTUYECKOH JIEeATENbHOCTH MPUMEHSIOTCS CIeYIOIINE OLEHOYHbIE TPOLETyPHhI:

- TECTHUPOBaHUE,

- cobecemoBaHue,

- BBITIOJTHEHUE WHANBHYaJIbHBIX 3aaHUN.

[To 3aBepmieHut0 wu3ydeHust paszgena «MaremaTuka» JIUCHMIUIMHBI «MaremaTuka,
¢u3nKa», ¢ TEIbI0 CBOCBPEMEHHON KOPPEKTUPOBKM PE3YJIbTaTOB OCBOCHUS Y4eOHOTO
MaTepuaia, HalpaBJI€HHOIO Ha (OPMUPOBAHME KOMIICTEHLUH, NPOBOAUTCA PYyOEKHBIN
KOHTPOJIb C IPUMEHEHHEM CIIEIYIOIINX OLIEHOUHBIX MPOLEAYp:

- BBIMOJIHEHUE WHMBHIYyaJIbHOTO 33/1aHus (B COOTBETCTBUH C 11.2.7.2. [Tonoxenus).

o 3aBepuieHuIo U3ydeHus pasaena «Pusnka» AUCHUILIIMHBI «MaTtemaTnka, Guznka», ¢
IIEJII0  CBOEBPEMEHHOM KOPPEKTHUPOBKM PE3yJIbTAaTOB OCBOCHHMS Y4eOHOTO Marepuania,
HANpaBJIeHHOTO Ha (OpMUpOBAaHHE KOMIICTCHLIUH, NPOBOIAUTCA PYOESKHBIH KOHTPOIb C
NPUMEHEHHEM CIIEAYIOIINX OIICHOYHBIX MPOLEAYP:

- KOMIIBIOTEPHOE TECTUPOBAHHE.

IIpomexxyTouHast arrecrauusi mo JucuMIUIMHE «MaremaTnka, (U3MKa» MPOBOJIUTCS B
(¢opme 3adera, KOTOPBIA BBICTABISETCA MO pe3ysbTaTaM paboThl B cEMeCTpe, MU claue Bcex
BUJIOB Y4eOHBIX paboOT, MPEeAyCMOTPEHHBIX TEKYLIUM KOHTpOJeM ycneBaeMocTH. [Ipouemypa
3ayeTa KakK OTHEIIbHOE KOHTPOJIBHOE MEpONpHUATHE HE MPOBOJUTCS, OLICHWBAHUE 3HAHU,
YMEHHUH 1 HaBBIKOB 00YYaroOIIErocsi MPOUCXOAMT IO Pe3ysIbTaTaM TEKYIIEro KOHTPOJIS.

8. YueoHO-MeTOMMUYECKOE 00ecTIeYeHre TN CIUILTHHBI
8.1 OcHoBHas1 1uTEparypa

IleyaTHbIEe N3NAHUSA DJIeKTPOHHBbIE U31AHUS

1. OcHoBBI BBICIIEN 1. Omenpuenko, B. I1. Matemaruka : yueOHUK. - MOCKBa :
MaTeMaTHUKH I'SOTAP-Menua, 2019. - 304 c. : ui. - 304 c. - ISBN 978-5-
MMAaTeMaTHYeCKOU 9704-4847-2. - Tekcr : anekrponnsiit // ObC "KoHcynbTaHT
CTaTHCTUKH: y9e0.-METO/I. crynenra" : [caitt]. - URL :

nocooue st crya. CtTMY /| https://www.studentlibrary.ru/book/ISBN9785970448472.ht
E.N. luckaesa, O. B. Beuep, | ml - Pexxum noctymna : mo moamucke.
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JI. X.Yomacena, JI. C. 2. PemuzoB, A. H. Meaununckas u Ouosorndeckasi Gu3nka :

Mecsesa. - 2-¢ yueOHuk / A. H. Pemu3oB. - 4-e u3. , ucrp. u nepepao. -

u3 ., nepepad. u 1om. - Mockgsa : I'DOTAP-Menaua, 2018. - 656 c.: ui. - 656 c. -

CraBpornonb: ISBN 978-5-9704-4623-2. - Tekcrt: anektponHblit // ObC

N3n—BoCtI'MY, 2021. - 104 | "KoncynbTant crygenta': [caiit]. - URL:

c. https://www.studentlibrary.ru/book/ISBN9785970446232 .ht
ml - Pexxum toctyma : 1o moAmucKe.

8.2 JlomotHuTEIBHASI IUTEPATYPA

IleuaTHbIE M31aHUS 3J'IeKTp0HHI)Ie H3TaHUA

1. [TaBnymkoB . B. Marematuka 1. I'pexos, E. B. Maremaruka : yueOnuk / E. B.
[Tekcr]: yueb. dumscryn. By3o / . B. | I'pekos. - Mocksa : [DOTAP-Menua, 2018. - 304
[TaBmymkos, JI. B.Po3oBckuii, 1. A. c. - ISBN 978-5-9704-4686-7. - Tekcr:

Hapkesuu. - M.: I'90TAP-Menua, anextponnbi // OBC "KoHcynbTanT cTyaenTa':
2013.-320c. [caiiT]. - URL:

2. JlJabopaTopHbIil MPAKTUKYM IO https://www.studentlibrary.ru/book/ISBN97859704
¢usuke|[Tekcr] : yueb.-meTo. 46867.html - Pexxum goctyma : o moAnucke.
[Tocobue nns cryn. men. 2. ®enoposa, B. H. ®usuka : yuebnuk / @enopoa
cnenmansHocteii / E. U Quckaesa, O. B. H., ®aycroB E. B. - 2-e u3n. , nepepab. u jor. -
B. Beuep, C. B.barypuna, 3. /1. Mocksa : I'DOTAP-Meaua, 2020. - 400 c. - ISBN
[IeBmona. - CraBpornosns : M31-Bo 978-5-9704-5203-5. - Tekcr : anexTponnsiit // DbC
CtI’'MY, 2016. -106 c. (220 5k3) "KoncynbranT crynenta” : [caiir]. - URL :

3. PemmsoB, A. H. Meaumnuuckas u | https://www.studentlibrary.ru/book/ISBN97859704
ouonornueckas ¢usnka [Tekct]: yued. | 52035.html - Pexxum noctyma : 1mo momucke.

/" A. H. Pemusos. - 4-e u3f., ucnp. u
nepepad. - M.: ID0OTAP-Menaua, 2014.
- 656 c. (90 7k3.)

9. [IpodeccuonaabHbIe 6a3bl JAHHBIX U HH(POPMAINMOHHBIE CIIPABOYHbIE CHCTEMBI
1. http://www.studentlibrary.ru/- 9bC «KoHCynbTaHT CTyAE€HTa»
2. http:// www.rosmedlib.ru/- 3BC «Koucynpran Bpada. DJeKTpoHHAs MEIUIUHCKAs
OMOIMOTEKA»
http://biblioclub.ru/ - OBC «YHuBepcuTeTckas OuOIMOTEKA OHIIANH»
https://e.lanbook.com/ - DBC «Jlaub»
5. https://www.books-up.ru/ru/catalog/bolshaya-medicinskaya-biblioteka/
MEIMIIMHCKas: OMOIMOTeKa
10. JInueH3uoHHOE U CBOOOIHO PACIIPOCTPAHsIEMO€e MPOrPaMMHOe o0ecrieueHue

[99)

R

Bonpias

HauMeHoBaHue JloroBop
CepBuC IPOBEPKH YHUKATLHOCTH TEKCTA Kontpakt Nel154/9T o 08.07.2024
1C: Yuausepcuret [Ipod Horosop Ne 27 ot 30.04.2014
kaspersky endpoint security KonTpakr 170/9T ot 29.07.2024
ApxuaTop 7-zip becnaTtHbi
AdobeAcrobat Reader DC becnatHerit
Astra Linux Common Edition Horosop Ne 199/3T ot 12.09.2023
1C: DnektponHoe o0ydenue. KopropatuBHbIii Horosop Ne 78/3T ot 06.06.2022
YHUBEPCUTET
1C: DnekTponHoe o0ydeHnue. Beb-kabuHeT Horosop Ne 78/3T ot 06.06.2022
IperoaaBaTelisi U CTYACHTA
KoncynbTanT [1mroc Horosop Ne 318/9T ot 09.01.2023
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http://biblioclub.ru/
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https://www.books-up.ru/ru/catalog/bolshaya-medicinskaya-biblioteka/

11. Onucanne MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOM A/l OCYLIeCTBICHUSA

06p830BaTeJIbHOFO nmpouecca mo 1MmCuMIlJInHe.

HOMeHIeHI/Iﬂ IAJid IIPOBEACHHUA yqe6me 3aHATHH B YHUBEPCUTETEC, COOTBCTCTBYIOIIUC
HeﬁCTBYIOMHM CaHUTAPHO-TUTUCHUYCCKUM, IIPOTUBOIIOKAPHLIM IIPaBUJIaM U HOPMaM.

Anpec mecta HanmenoBanue OcHalieHHOCTh 000PY/JOBAaHHBIX YU€OHBIX KaOMHETOB
HAXOXKICHUS 000pyTOBaHHBIX
y4eOHBIX KAOMHETOB
yi1. Mopo3oBa, | Ayautopust 1Jis YueOHas mebenb Ha 26 mocaaounbix Mmect Jocka — 1

6a

MPOBEJICHUS 3aHATUN
CEMHMHAPCKOI0 THIIA,
IPYIIIOBBIX U
MHAVBUYaJIbHBIX
KOHCYJIbTallUH,
TEKyLIET0 KOHTPOJIS
U IIPOMEKYTOUYHON

en. Madopmanmonnsie cTeHasl — 2 ea. TpeHaxepsr:
Crenn yueOHBIN TI0 KypCy « DNEKTPOTEXHUKA U
JNEKTPOHUKA» Y CTaHOBKA JIabopaTopHas AJs
OIIpeIeNIeHus BI3KOCTH kU JKocTH JlabopaTtopHoe
obopynoBaHue: Anmapar « AMIUIAITYJTEC—5» Anmapar
«ITomroc—2» Anmapar «Y3T—1,07®» Anmapar
YBY-—repanuu Anmnapat GpuznoTepaneBTH4ecKuii

aTTeCcTalu «ITotok— 1» Mukpockors! [Tonsipumerp Pedpaxromerp
kadenps! puzuku u | Crnekrpodoromerp POTOINEKTPOKOTIOPUMETP
MaTeMaTHKU Onexrpokapauorpad Pacxonnsie MaTepuasl B
Aynutopust Ne 49 KOJIMYECTBE, MO3BOJISIONIEM 00YJarOIINMCS OCBAaUBATh
YMEHHMsI 1 HaBbIKWM MHAMBHUIyaIbHO MeToanueckue u
pa3laTOuHbIE HATJISIIHBIE MAaTEpHAJIbI
yi1. Mopo3oBa, | Ayautopust s YueOHas mebenp Ha 16 mocamounbix mect Jocka — 1

6a

MPOBEJICHUS 3aHATUN
CEMHMHAPCKOI'0 THIIA,
IPYIIIOBBIX U
WHAVBHUYaJIbHBIX
KOHCYJIbTalUH,
TEKyLIET0 KOHTPOJIS
U IIPOMEKYTOUYHON

en. Madopmanmonnsie cTeHasl — 2 en. TpeHaxepsr:
YcranoBka abopaTopHasi 1715 ONpeieJIeHHsI BI3KOCTH
xuakoctu JlabopaTtopHoe obopyaoBanue: Anmapar
«AMmnnynbc—5» Anmapar «Ilomoc—2» Anmapar
«¥Y3T-1,07®» Annapar YBY—repanuu Annapar
¢dbusnorepanepTraeckuii «Ilotrok—1» MuKpockombl
Honspumetp Pedpakromerp POTOIIEKTPOKOTOPUMETP

aTTeCcTalu Onektpokapauorpad Pacxomanpie MaTepuaisl B
kadenpsl GU3NKU U | KOJIMYECTBE, MO3BOJISIONIEM 00YUYaIOIINMCSI OCBauBaTh
MaTeMaTHKU YMEHHMSI 1 HaBbIKWM UHAMBHIyaIbHO MeToanueckue u
Aynutopust Ne 51 pa3laTO4YHbIE HATJISIIHBIE MAaTEpUAJIbI

yi1. Mopo3zoBa, | KoMnbroTepHblid VYuebHas mebenb Ha 31 mocamoYHOe MEeCTO

6a KJ1acc kadeapbl ABTOMaTH3UpOBaHHBIE paboune Mecta — 26 exa. Jlocka —
bu3uKH 1 1 en. Uadopmarmonnsie cTeHasl — 2 en. TeneBu3op 43"
MaTeMaTUKU ¢ HDMI BbIX010M U HACTEHHBIM KpOHIITEHHOM — 1 ef.
Aynautopus Ne 48

yi. Mopo3sosa, | [lomenienus nis YyeOnast mebens Ha 14 mocagounbx Mect Jlocka — 1

6a CaMOCTOSITEIILHOU en. adopmanioHHbIe CTEHIBI — 2 €.
paboThI ABTOMaTH3UpOBaHHbIE paboune Mecta — | ef1. ¢
oOyJaromuxcs BO3MOXKHOCTBIO IOJKITIOYEHHS K ceTu «IHTepHeT» u
kadenps! pusuku | qoctynoM B DMOC Meroanueckue U pa3iaTOuHbIe
MaTeMaTHKU HaTJIsAHbIE MaTepUaIIbl

Aynuropus Ne 5

[TomemieHuss OCHaEHbl KOMITBIOTEPHOW TEXHUKOW € BO3MOXHOCTBIO TOJKJIKOYEHHUS K
cetu MHTEepHET U obecreyeHneM JIOCTYIa B AJIEKTPOHHYI0 HMH(DOPMAIIMOHHO-00pa30BaTEIbHYIO
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Cpelly YHUBEPCUTETA.

PabGouas nporpamma JUuCHUIIJIMHbBI «MaTeMaTI/IKa, (I)I/I3I/IK8.»I

Pazpaborana:

3aB. kadenpoii GU3NKN 1 MAaTEMaTUKH,

K.(h.-M.H., JOLEHT Huckaesa E.1.
OO6cyxena

Ha 3acenannu kadenpsl pu3uku 1 MaTeMaTHKH, 3aB. Kadeapoi Huckaena E.I.

CoriacoBaHa W pEKOMEHJOBaHa K HCIIOJNL30BAHUIO B 00pa30BaTeIbHOM TIpolLecce IS
oOyuaromuxcs no cneruaibHocTH 31.05.01 JleweOnoe neno 2024 roma Habopa O4HOM (hOpMBI
o0yuenus 29.05.2024

Pyxosonurens OITIOII BO,
Jlexan neuebHoro (hakynpreTa Huxymuna I'. 1.
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