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AHHOTAHA

paGoueii nporpaMmbl y4eOHOH AUCHUIIVIMHBI
b1.0.06.01 «MaTremaTtuk»
AJIs1 IOATOTOBKH 0AKAJIABPOB M0 HANPABJICHUIO
44.03.04 «IIpogeccnonanbHoe 00yueHue (10 0TPAC/IsIM)», HANIPABJICHHOCTD:

«3KOHOMHKA H yIIPaBJIeHHE», «<MH(POPMALHOHHBbIC TEXHOJIOTHH B
00pa3oBaHN )

enb ocBOCHUSI AMCHMIJIMHBI: 03HAKOMJIEHHE OaKaIaBPOB C OCHOBAMH
BBICIICH MAaTEMATUKH, HEOOXOAUMBIMH JIJIs1 JOPMYIMPOBAHUS U PELICHUS POOIEM
00pa3oBaHus CTYACHTA KaK PA3HOCTOPOHHE PA3BUTOMN M (DYHKIIMOHAILHO IPAMOTHOM
anyHocTH. CocOOHOT0 MPUMEHATh MaTEMaTHYECKUI annapar B Jiio0oi chepe
YKU3HEJIEATENILHOCTH 3a CUET UCIOJIB30BAHUS COBPEMEHHBIX TEXHUUECKUX CPEICTB,
METOJ0B KOHTPOJISI U MPOTHO3UPOBAHUS, (POPMUPOBAHKE CIIOCOOHOCTEH padboTaTh
CaMOCTOSITENTBHO, OTBICKMBATh ONTUMAJIBHBIE PELICHUS, UCIIOJB30BaTh 3aKOHBI U
METO/Ibl MATEMATUKN NIPH PELICHUN TPO(HECCHOHATIBHBIX 3a4a4, POBOINUTh
TEOPETUYECCKUE UCCIIEAOBAHUS U YACTICHHBIN SKCIEPUMEHT, ONTUCHIBATh U
AHATM3UPOBATH KCIIEPUMEHTAIIBHBIC TaHHBIE.

MecTo AUCHMIVINHBI B Y4eOHOM IIaHe: TUCHMILIMHA « MareMaTrkay
BKJIFOUYEHA B 0A30BYIO 4aCTh YYEOHOTO MJIaHA MO HAMPABJICHUIO MOAroToBKH 44.03.04
«IIpodeccronanbHoe 00yUeHUE (MO OTPACIISM )», OCBAUBAETCS B 1 cemecTpe.

TpeGoBanus K pe3yabTaTaM 0CBOCHUSI AMCUMIIMHBI: B PE3YJIbTATE
OCBOCHUS AUCLHUIIITUHBI (POpMUPYIOTCS cneayromme komnereHuuu: OIK-1.

Kpartkoe cogep:kanue IuCHUNIMHBI: 3JIEMECHTHI BBICIICH anreOphi,
3JIEMEHTHI AHATUTUYECKON TEOMETPHH, TEOPHUSL BEPOSATHOCTEH, SIEMEHTHI
MaTEMaTHYECKON CTaTUCTUKH.

OO0mas TpyA0eMKOCTh JUCHHIIMHBI COCTaBysAeT 216 vaca (6 3a4. €1, ).

IIpomexyTO4YHBIN KOHTPOJIb 0 TUCHUILIHHE: 1 CEMECTP — 3K3aMEH.



1. Ilesab ocBOEeHHSI AMCUHILIHHDI

Llenbro 0OCBOCHUS AUCUUIIIMHBI «MaTteMaTrka»: 03HAKOMJIEHUE OaKalaBpOB €
OCHOBaMH BBICIIEH MaTEMATHKK, HEOOXOIMMbBIMH JUTsl JOPMYIMPOBAHUS U PELICHHUS
npobsieM 00pa30BaHus CTYJAEHTA KaK PA3HOCTOPOHHE PA3BUTON M (PYyHKIMOHAIBHO
rpaMOTHOM JTMYHOCTH. CTOCOOHOTO MPUMEHITh MATEMATUYECKHIA armapar B Tt000M
cdepe KUZHEAEATEILHOCTH 3a CUET HCIOJIB30BAHUS COBPEMEHHBIX TEXHUUECKHUX
CPEICTB, METOJOB KOHTPOJISI M MPOTHO3UPOBaHUS, JOPMUPOBAHUE CIIOCOOHOCTEM
paboTaTh CAaMOCTOSATENBHO, OTBICKUBATH ONTUMAIBHBIE PELICHH S, UCITOJIb30BATh
3aKOHBI M1 METO/IBI MATEMATUKH MPH PELICHUHA MPO(ECCHOHAIIBHBIX 33144, TPOBOAUTH
TEOPETUYECKUE UCCIICAOBAHNS U YUCIIEHHBIA DKCIIEPUMEHT, OITUCHIBATE U
AHAJIM3UPOBATH SKCIEPUMEHTAIIbHBIE JaHHBIE.

2. MecTo IMCHUIVIMHBI B Y4e0OHOM mpouecce

JucumnnuHa «MatemMaThkay BKJIFOUYEHA B 00s3aTEIbHBIA NEPEUEHD
JUCLMIUTMH yueOHoro miana 6a3zosoii 51.0.06. Moy "O0menpodeccnoHaTbHBIM
orpacneBoil” JucuumimnHa «MareMaTnkay peaau3yercs B COOTBETCTBUM C
TpeboBanussmu GI'OC, OITOIT BO n yuebHoro niana no Hampasienuto 44.03.04
«ITpodeccronanbHoe 00ydeHue (10 OTPACIISIM )».

JIist OCBOCHU S AUCUMIUIMHBL HEOOXOAUMbI 3HAHUSI MATEMATUKHN B 00bEME,
NPEAyCMOTPEHHOM 0a30BBIM YPOBHEM (eacpanbHoro komnonenta ['OC cpeanero
(moJtHOTO) 001IEro 00pa3OBaHUs MO0 MAaTEMATUKE.

Jucuumnivna «MaremaTukay sBiasSeTcs TPEaIeCTBYIOWEH isl TUCIUIIIHNH:
«HHdopmaTukay, «MaremaTniyeckas CTaTUCTUKA.

PaGouas nmporpamma IUCHMIUIMHBL «MaTeMaThKay AJsi MHBAJIMIOB U JIIL C
OTPaHUYECHHBIMUA BO3MOXKHOCTSIMU 3I0POBbs pa3padaThiBACTCS UHAMBUIYATHHO C
y4€TOM 0COOEHHOCTEH MCUXO0(PU3NYECKOTO PA3BUTH S, MHIUBUAYTbHBIX
BO3MOKHOCTEHN M COCTOSIHUS 3I0POBbSI TAKUX 00YYaIOLIMXCS.

3. IlepeyeHb IIAHNPYEMBIX Pe3yJabTaToB 00y4ueHus no aucuuiuinde b1.0.06.01
«MaremMaTuka», COOTHECEHHBIX ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHUSA
o0pa3oBaTeIbHOI NPOrpaMMBbI

OOpazoBaTenbHbIC PE3YJbTaThl OCBOEHUS JAUCIHUIUIMHBI  OOYyYarOIIUMCH,
npeacTaBiacHsl B Tadnure 1.









4.2 Conep:xaHue AUCLUTUTMHBI
TemaTnyeckuii njian y4eOHOH AMCUMIJINHBI

AyauTtopHasi padora Bueayaurop-
HaumeHoBaHue pa3aesios Bcero Hast pabora CP

JK | 113 | 1kp |"**P
Paznen 1 «OneMeHThl BeICIICH anreOpb» 39 2 2 35
Paznen 2 « 21eMEHTBI aHATUTUYECKON 39 1 P 36
FEOMETPUI
Paznen 3 «CiyvaifHbie COOBITUS 42 1 1 40
Pasnen 4 «Ciiy4yaitHble BETMYUHBD 43 2 1 40
Paznen 5 « 9nmeMeHTh MaTEMATUYECKOM

A 44 2 2 40
CTAaTUCTUKK
KoHTtakTHas padoTa HAa TPOMEKYTOUHOM
0,4 0,4

koHTpose (KPA)
KoHCybTanus nepea 3K3aMeHOM
N TOro no JMCUHILINHE 216 8 8 0,4 191

Paznen 1. DiemeHThI BhICIIEH ajredpbl

Tema 1. Cucmemol TuHETHbLX YPAGHEHUIL.

CHCcTEeMBI IMHEMHBIX YPABHEHHUH. DKBUBAJICHTHBIE CUCTEMBI U SKBUBAJICHTHBIE
npeoOpazoBanusd. Meton ["aycca.

Tema 2. Mampuyvr u memoo Kpamepa

Marpuna. Marpuna cucrembl. OnpeaenuTeNb MaTPUL, BTOPOr0 U TPETHETO
nopsaaka. Meroa Kpamepa.

Tema 3. Jleticmeusi ¢ mampuyamu

PaznoskeHne onpeaenuTens mo CTPoKe, CToNOy. Anredpandeckue
nononaHeHus. Cno)KeHUe MaTPULl U YMHOKEHUE MATPULBL HA YUCIIO. Y MHOKEHUE
marpul. EquHnyHas Matpuna u oOpatHas MaTpuLa.

Pazpaen 2. DjieMeHTbI aHAJTUTHYECKO reoMeTpun

Tema 1. Ananumuuecrkas ceomempusi Ha NIOCKOCHU

[TonsiTe o cucrteme koopauHar. Koopaunarsl Ha npsiMoid. [IpamoyrosibHas
JEKAPTOBA CUCTEMA KOOPAMHAT HA TUIOCKOCTU. PacCTOSHUE MEXKAY TOUKAMMU.
Jlenenue oTpe3ka B JAHHOM OTHOILLEHUHU. Y PABHEHUE OKPYKHOCTH. Y PABHEHHE
NPSAMOM € YIJIOBBIM KO3(DPUIIMEHTOM, YTOI MEXKIY TPSIMBIMH.

Tema 2. Bexmopuas aneedpa

Bekropsl Ha npsimoii 1 B ipocTpancTe. Koopaunarel Bekropa. ClokeHne
BEKTOPOB U YMHOKEHUE BEKTOPA HA YMCII0. CKATAPHOE NPOM3BEACHUE BEKTOPOB. Ero
CBOMCTBA M CKAIPHOE MPOU3BEACHHUE B KOOpAMHATaX. [ [pOEKIMst BEKTOpA HA BEKTOP.
BekropHoe npousBeneHue BEKTOPOB. Ero cBoiicTBa. BEKTOpHOE MPOU3BEACHUE B
KoopauHarax. CMEIaHHOe NPOU3BEACHUE BEKTOPOB U €r0 T€OMETPAYECKUI CMBICTT.

Paznen 3. Ciyuaiinbie cOObITHS

Tema 1. Beposmuocme ciyyatino2o cobvimuis



CrnyyaiiHbie COOBITHS W CITyYaiHbII 3KCIEpUMEHT. CTATUCTUYECKUI CMBICIT
BeposTHOCTH. Kitaccuyeckuii cmocod noacuéra BEpPOATHOCTH. [ 'eoMeTpryecKue
BEPOSATHOCTH. Pazmenienus, CoueTanus NepeCTaHOBKU. [ [puHIMI TPOU3BEACHUS.

Tema 2. Aneebpa cobvimuil u c80UCMBA 8ePOAMHOCIIU

JleiicTBus ¢ coObITUSIMU U X CBOMcTBA. Knaccudukanms COObITHIA:
JOCTOBEPHOE COOBITUE, HEBO3MOKHOE COOBITHE, HECOBMECTHBIE COOBITUSL. OCHOBHBIE
CBOICTBA BEPOSITHOCTH M UX CIIEACTBUS. BEPOSATHOCTh CYMMBI COOBITHN 1
BEPOSITHOCTh MPOTHBOIOJIOKHOTO COOBITHS. Y CIIOBHASI BEPOATHOCTh U TEOPEMA
YMHO>KEHUS BEPOATHOCTEH. [lomHas rpynmna coObiTrii. dopmyna NOJHON
BepositHOcTH. Dopmyel baiteca. [locnenoBaTebHbIE HE3ABUCUMBIE UCTIBITAHUS,
(dopmyiel beprymm.

Paznen 4. Cnyvaiinbie BeJIHYHHBI

Tema 1. J[uckpemmuvie ciyyatinvie GeiuyuHbl

Cnyyaitnas BennuuHa 1 €€ QyHKIMS pacnpenenenus. Pan pacnpeaenenus u
MAaTEMATAYECKOE 0XKMIAHNAE TUCKPETHOM Clly4aiiHas BENMYMHBL. bUHOMUAIbHOE
pacrpenencHue.

Tema 2. Henpepuvignwvie ciyyatinvle GeiuyuHvl

[I1OTHOCTB pacnpeneneHuss U MaTEMATUYECKOE O’KAJAHUE HENTPEPBIBHON
clydaiiHOW BenmuuuHBL. PaBHOMepHOE pacnpenenienue. [lokasarenpHoe

pacnpenenaeHue U (yHKIUS HaJIEKHOCTH.

Tema 3. Ceoticmea Mamemamuyecko20 OHCUOAHUS U OUCNEPCUU

Jucnepeus. CBORCTBA MATEMATUYECKOTO OKUIAHUS A TUCTIEPCUU.

Tema 4. Qynxyuu om Cry4aiulx 6eAUYUH

OYHKIMYU OT CITyYaWHBIX BEJIMUMH. DOPMYJIBI AJI JUCTIEPCUN TUCKPETHBIX U
HETPEPBIBHBIX CIIYYAHHBIX BETUYUH. COBMECTHOE PACTIPEACIICHUE CITYYaiHbIX
BenmuuH. HezaBrcumele cinydaiinbie BeMMYrHbL. CBOWCTBA MATEMATHYECKOTO
0’KWJIaHUS A JTUCIIEPCUU HE3ABUCUMBIX CJIyYAHHBIX BEJTMYMH.

Tema 5. Hopmanvroe pacnpeoenernue

HopmansHoe pacnpenenenue. CBOHCTBAa HOPMAJIBHO PacnpeneaéHHbIX
CIIyYalHBIX BEIMYMH. BEPOATHOCTH MONAAAHKU HOPMAIBHO PacnpeACIICHHON
CIIy4aifHO# BEJIMYMHBI B 3a1aHHbIi nHTEpBAIL, QyHKIMs Jlamnaca. ColicTBa
¢ynkmu Jlammaca. [IpaBumo Tpéx curm.

Pazpaen 5. DiieMeHTBI MATEMATHYECKOI CTATHCTHKH

Tema 1. Bbibopounwiii memoo

OcHoBHas 3a/1a4a MaTEMATUYECKON CTATUCTUKUA. BHIOOPOYHBINA METOI.
CTarucTHUECKUI psall, BAPUALMOHHBINA PAJ, AHTEPBAJIbHBINA BAPUALMOHHBINA P/,
['ucTorpaMMa OTHOCUTENBHBIX YaCTOT M SMOUPHAYECKAs (PYHKIUS pacnpeacacHHUs.

Tema 2. Cmamucmuyeckue oyeHku

CrarucTruecKkne OLEHKU U UX CBOMCTBA. OLEHKHU BEPOATHOCTH ,
MAaTEMATAYECKOTO 0XKUAAHUS U TUCTIEPCUU. THTEPBAIbHBIE OLEHKH
MAaTEMATHYECKOTO 0XKUAAHUS U TUCTIEPCUH.

Tema 3. Ilposepka cunomes

Kpurepnit [ Inpcona it TpoOBEPKU TMIIOTE3B! O BUIE PacClpEacIICHUs
CIIYYaHOUN BEJIWYHUHBI.












3amauu K pazneny «JIeMEeHTHI BBICIISH anreOpb»

1. BeMucauTh onpeneauTesib MaTPULbL.

1 2 3 4 5
2 3 7 10 13
3 5 11 10 21
2.7 7 7 2
1 4 5 3 10

2. Pemuts Tpems criocobamu: a) Meron Kpamepa; 6) Metonom ["aycca; B) MaTpiuHBIM CIIOCOOOM.
X +x,—x,==2
4x, —3x, + x; =1
2%, +x,—x; =1

3. Jlana matpuua A. Haiitu matpuny A~' u yeranosuts, uto A4- A" = K

2 2
A=|1 -1 0
-1 2 1

3anauu k pazneny «BekropHas anreOpay

4. HanucaTp pas3yioKeHUE BEKTOpa X IO BEKTOpaM P, (.7

x=(-2,4,7)
p=(0,1,2)
q=(1,0,1)
r=(1,2,4)

5. JlaHbI KOOPAMHATHI BEPIINH HeKoToporo TpeyronbHuka ABC A(-1; 7), B(1; —4), C(3; 0). Haiitu: a)
ypaBHEHHE CTOPOHBI AB; 0) ypaBHEeHHE BBICOTHI, IPOBENEHHON U3 TOUYKH (; B) YpaBHEHHUE MEAMAHBI,
NPOBEJEHHOH W3 TOUKHM A, I') TOUKy mnepecedeHuss meauansl AL wm BeicoTel (D, 1) Tuiomanb
TpeyroibpHuka ABC.

—

6. Bextopsl d, b, C 3amaHbl B IPOCTPAHCTBE CBOMMM KoopauHaTamu. Haiitu:

a) NIuHY BekTopa 2d — b+3¢, 6) KOCHHYC yriia MKy BeKTopamu d + bu ¢—2a.
a= {6,‘0,‘—8} ,b ={2,‘2,‘3} ,C= {],‘—],‘4}
3ana4u k pasaeny «AHaJUTHUECKast TeOMETPHSD

7. HammncaTh ypaBHEHHE MpsiMOii Tipoxonsiuel depes Touku A(2;0) B(-1;4)
8. Hanmcatp ypaBHEHUE MpsMON NPOXOsIIei yepes Touky A(2;3) mapayutensHo npsiMoi y=3x-4

9. YCTpPOMCTBO COCTOMT M 5 3JIEMEHTOB, 2 U3 KOTOPBIX M3HOLIEHBI. [Ipn
BKJIFOYEHUH YCTPOMCTBA CIIyYalHBIM 00Pa30M BKJIIOUYAKOTCS 2 AiieMeHTa. ONpeacinTh
BEPOSATHOCTb, YTO BKIFOUEHHBIMU OKAXKYTCS HEU3HOLIECHHBIE JIEMEHTHI.

10. Ha ceMuMecTHYIO CKaMEKy cydaiiHbIM 00pa3oM pacCakKMUBAETCS 7 YETTOBEK.
KakoBa BEpOATHOCTB TOT0, YTO BA ONMPEAEICHHBIX YEJIOBEKA OKAKYTCS PAAOM?
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11. JIBa paancTa NbITAOTCS TPUHATH CUTHA NepeaaTunka. [lepBolii 3 HUX
CMOKET 3TO CHENATh C BEPOITHOCTHIO 60 %, a BTOPOIA - ¢ BEpOITHOCTHIO 80 %, HE3a-
BHCHMO JIpYT OT Apyra. HailTh BEposITHOCTB, 4TO XOTs Obl OTHOMY U3 HUX YIACTCS
NPHUHSTH CUTHAJL.

12. Jlns curnanu3anuu 00 aBapuu YCTAHOBIICHBI J1BA HE3aBUCUMO Pa00TarOIUX
CUTHAIM3aTopa. BEPOATHOCTH TOTO, YTO PH aBAPUK CUTHAIM3ATOP CcpaboTaET, paBHA
0,95 nns nepsoro curnaymmsaropa u 0,9 nns Broporo. Haiitu BEpOSTHOCTB TOTO, YTO
NP aBapuu cpabOTacT TOJIBKO OAWH CUTHAIM3ATOP.

13. B 1ByX KOpoOKax HaXOAATCS OJHOTUITHBIE TUOABL. B meproii - 20 wiT., U3 HUX
2 HEHCIPaBHBIX; BO BTOPO# - 10 mt., u3 Hux 4 HencnpaBHeix. Hayran Oblia BeIOpaHa
KOpoOKa, a 3aTeM K3 Hee Hayraj ObuT BeIOpaH 1uoa. OH OKa3alics HEMCITPABHBIM.
Haiiti BEpOSTHOCTH TOTO, YTO OH OBbLJT B3ST U3 BTOPOl KOPOOKH.

14. Pagrocoo01eHne MOKET ObITh MEPEAAHO THEM (C BEPOSITHOCTBIO 3/4), mubo
HOYBIO (C BEPOATHOCTHIO 1/4). M3-32 mOMEX BEPOSTHOCTh €0 YCIEIIHOTO MprUeMa
cocraeiseT aHeM 60 %, a Houbto 80 %. HaliTu BeposATHOCTB, YTO coo0ImEHNE Oy aeT
OPUHSTO.

15. U3nennus  HEKOTOPOro  MPOM3BOACTBA coaepkar 5%  Opaka.
BEPOSITHOCTh TOTO, 4TO cpeau 600 B3AThIX HAayraj U3Acauil 25 OpaKOBaHHBIX.

16. Cpenu cemsiH prxu umeercst 0.2% ceMsiH COpHAKOB. KakoBa BEpOSATHOCTH IIPH
ciyqaitHoM or6ope 5000 cemsiH 0OHApPY>KUTh HE OoJiee 3 CEMSH COPHIKOB?

17. BEpOATHOCTh TMOSIBIIEHUS YCIEXa B KOKAOM ucneiTanuu pasHa 0.4. Haiitu
BEPOSATHOCTB TOTO, 4TO NpU 550 UCHBITAHUSX YCIEX HACTYNUT He MeHee 210 m He
oonee 240 pas.

18. 3akoH pacnpenencHuss TUCKPETHON CIIy4alHOW BEIMYMHBI X 3aJaH B BHUJC
taOmuiel. Haiitu: 1) maremarnueckoe oxuaanue M(X); 2) aucnepcutro D(X); 3)
CpEeIHEE KBAAPATUUYECKOE OTKIOHEHHE o(X); 4) HaYalbHblE M LEHTPAJBHBIC
MOMEHTBI TIEPBOTO, BTOPOTO W TPETHEr0 MNOPSAKOB. [TOCTPOMTH MHOTOYTOJIbHUK

pacnpeeTcHus,
X.

P
19. HenpepbiBHas cinydyaiiHas BEIMYMHA X 3a/aHA WHTETPAIbHON (DYHKIUEH.
Haiitu: a) mupdepenumanbayro QyHKIUIO f(x) W TOCTPOUTH €€ rpaduk; O)
BEPOATHOCTH TOrO, YTO B pe3yJbTare HUCHOBITaHAS X [OPUMET 3HAYCHHE,
NPUHAIEKALIEE UHTEPBATY («, B); B) MATEMATHUECKOE OXKUIAHUE M (X) U CpeaHee
KBaJIpaTUUCCKOC OTKJIOHCHUE o (X).

Haiitn

20 25 30 35 40

02 0.3 02 0.1 02

0 x<2 3 4

_ 2 o = ’ =4,
F(X)= % 2<x<5 P

1 x>5

20. J1aHbI 3aKOHBI PACIPEACIICHUS HE3ABUCUMBIX CITyYaHBIX BEJIMYAH X U V.

Haiitu 3ak0H pacnpeneneHus cnydaiiHoi BenmuunuHbl Z =X +Y , M(Z), D(Z), o(Z£)

X

1

3

5

Y

12

13

15

p

0.1

0.7

0.2

p

0.5

0.1

0.4
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21. YCTaHOBUTH CTENEHD CBA3U MEXKAY MPU3HAKaMu X U Y

X 5 8 12 17 21
Y 1 2 4 7 9

IIpumepHBIil NepeyeHb BONPOCOB AJs1 MOAT0TOBKH K IK3aMeHY
1. Cucrema NMHERHBIX YPABHEHUH, PELICHUE CUCTEMBI, SKBUBAJICHTHBIC
CUCTEMBI.
2. Meton I aycca pemeHust CUCTEMBI JINHEHHBIX YPABHEHUM
. Onpenenureny BTOPOro U TPETHETO MOPSIKA
. Meron Kpamepa perieHust CHCTEMbI IMHEMHBIX YPABHEHUH
. CBoiicTBa OnpenenuTens
. [TpousBeaeHue marpuil
. Ennanunas matpuna u o6parnas matpuna. [lpumep oTeickaHusl.
. JlekapToBa cucTteMa KOOPAMHAT Ha TUIOCKOCTH U B MTPOCTPAHCTBE
9. PaccTosiHMEe MEXKY TOUKAMU C U3BECTHBIMU KOOpAMHATaMU. JleneHue
OTPE3Ka B JAHHOM OTHOLICHUH.
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10. YpaBHEHHUE JTMHUM HA TUIOCKOCTH, YPABHEHHUE OKPY>KHOCTH.

1. YpaBHEHUS NPAMONA HA TUIOCKOCTH.

12. YT0oJI MEXAY NPAMBIMY, YCIOBUS NAPAIIEIBHOCTH U
NEPNEHANKYISIPHOCTH TIPSIMBIX

13. BekTopsl , clIo)KeHHE BEKTOPOB M YMHOKEHHE BEKTOPA HA YUCIIO

14. Koopaunartsl BekTOpa, ux cBoicTBa. CKaJIsSPHOE MPOU3BEICHUE
BEKTOPOB U €ro CBOMCTBA. CKaNsSPHOE MPOU3BEICHUE B KOOPAUHATAX.

15. OrnpenencHrue 1 KAHOHUYECKOE YPABHEHUE DIITATICA.

16. OnpeneneHne 1 KAHOHUYECKOE YPaBHEHUE THITEPOOJIHI.

17. OnpeneneHne 1 KAHOHUYECKOE YpaBHEHUE TapaOoIIbl.

18. CTaTuCTHYECKUI CMBICT BEPOSITHOCTH. OTHOCHUTEIIBHAS YacTOTAa,
CIIy4aifHOE COOBITHE, CITyYalHBIH SKCIIEPUMEHT, BEPOSITHOCTb.

19.  Knaccuueckuii cnocod noacuéra BEpOSTHOCTH, PABHOBEPOSATHBIC
UCXOJIbI, OJTArOMPUATHBE HUCXOIBI.

20. ['eomeTpryeckre BEPOSATHOCTH.

21. YnopsaouEHHBIE U HEYNOPSIOUYECHHBIE HAOOPBI, PA3MEILCHUS,

COYCTAHHUSI, MEPECTAHOBKH, MPUHIIUN TPOU3BEACHUS, (POPMYJIBI TSl Unca
pa3MELIEHUH, IEPECTAHOBOK,COYECTAHUI.

22. JleiicTBUS CO Clly4aiiHBIMU COOBITUSIMU M MX CBOMCTBA.

23.  HeB03MOKHOE M JOCTOBEPHOE COOBITHSI M KX CBOMCTBA.

24, HecoBMecCTHBIE COOBITHS, CBOHCTBA BEPOSATHOCTH U CJICICTBUS U3 HUX.

25. Y cioBHAs BEPOSTHOCTH, TEOpPEMA IPOU3BEACHUS BEPOATHOCTEM,
HE3aBUCHMBIE COOBITHSL U COOBITHS HE3aBUCUMBIE B COBOKYITHOCTH.

26.  Ilonmnas rpynma coObiThiA, (POPMYJIbI MOJHON BEPOATHOCTH U baiieca.

27.  llocnenoBarenbHBIE HE3aBUCUMBIE HCIIBITAHUS, (POPMYJIBI BepHyH.

28. Crny4aiiHas BeTMUMHA, €€ pacIpeaeICHUE U (PYHKIIUS PACTIPEICICHHMS.

29.  Pap pacnipeneneHus U MaTeMAaTHIECKOE 0oKMIAHUE TMCKPETHON

CIIy4aiHOM BenMUMHBI. OCHOBHOE CBOMCTBO PsAa paclpeaciICHuUs.
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11. Merogu4ecKkue peKOMEHIANUN CTYACHTAM 10 OCBOCHUIO TN CIUIIINHBI

OCBOCHUE MUCIMIIMHBI MPEANOJIAracT PEryispHOE MOCEIIEHUE ayTUTOPHbBIX
JEKIMOHHBIX U MPAKTUYECKUX 3aHSATHHA.

JUis  CTYJEHTOB  €XKEHEACTbHO MPOBOJAATCS  KOHCYJBTAllMHM, KOTOPbIE
HACTOSATENIbHO PEKOMEHIYETCS CUCTEMATHMYECKH Moceularb BCEM CTYyJEHTaM, Y
KOTOPBIX  BO3HMKAIOT TNPOOJEMbI C YCBOGHHMEM HOBOTO  Marepuaia, He
CMPABJISIIOIIMMCS. € 3aJaHUSMU JUIE CaMOCTOSITENIbHON MOJATOTOBKH, >KEJIAIOLIUM
HAWJTy4lIuM 00pa3oM MOJArOTOBUTHCS K KOHTPOJIbHBIM padoTaM, TECTaM.

Buasl u popmbl 0TpadOTKH NPONMYIIEHHBIX 3AHSITHI

CTyZneHT, NpomyCTUBLIMI 3aHATHS 00s3aH TPOACMOHCTPUPOBATH 3HAHHE
NPONYIICHHOTO MaTtepuana, pemas 3aJaHusl, aQHAIOTWYHBIE TEM, 4YTO ObLIM
PacCMOTPEHBI B ayAUTOPUH. ECIH k€ CTyAEHT HE MOXKET CaMOCTOSITEIbHO OCBOUTH
OPONYIICHHBIH MaTepuall, TO MOJy4aeT HEOOXOOUMBIC €My KOHCYJIbTAllUU Y
MPENOAABATEIS.

12. MeToau4eckue peKOMEeHAAIMH NMPEnoAaBaTe/IsIM M0 OPraHu3alu 00y4eHust
N0 AMCUHIIHHE

Crnemmdpuyeckoii  0COOEHHOCTBIO JTUCHUILIMHBL  «BbICIIas wmaremaThka»
SBJIICTCS, ¢ OJHON CTOPOHBI, OTCYTCTBHE MPEAIICCTBYIOIIMX KyPCOB B MPOLECCE
0oOy4deHusi B By3€, a C APYroil — OOJIBIIOE KOJWYECTBO MUCUMIUIAH, Ui KOTOPBIX
MaTeMaTHKa SBIIIETCS OCHOBOIOJIArAOMICH. 3TO BieyeT 3a c000i HEOOXOIUMOCTH
NPUKIAABIBATE 0COObIE yCuiusl Aist (POPMUPOBAHHS CUCTEMbI OCHOBHBIX MOHSTHIMA,
UCIMOJB3YEMBIX U1 ONMHCAHWS BAKHEHIIMX MATEMATHYECKUX MOACICH W
MaTEMaTHYECKUX METOJOB, PACKPBITUSI B3AUMOCBSI3H 3TUX MOHATHHA, (POPMHUPOBAHHUS
HABBIKOB CAMOCTOSITEIbHOM pabOThI, OpPraHU3aliK UCCIIEI0BATEILCKONH PAOOTBL.

BeneacrtBrue yka3aHHBIX OCOOEHHOCTEN AMCUMIUIMHBI TPETIOAABATEIIO CIECTYET
OPraHHU30BBIBATH 3AHATHS C YYETOM PA3IUYHOIO YPOBHS MOATOTOBKH CTYJEHTOB,
mipdepeHunpysl 3aJaHAS KaKk I CaMOCTOSITENIbHOM TMOATOTOBKH, TaK W JUIs
KOHTPOJIsI MPUOOPETACMBIX 3HAHWI, YMEHUI 1 HABBIKOB.

Cnenyer oOpartuTh AOCTATOYHOC BHHUMAHWE HA OPraHHU3ALMI0 KOHCYJIbTALMN,
KOTOPbIE MOTYT OBbITh KaK TPYMIIOBBIE, TAK U UHAWBHIYATLHBIC.

OOpa3oBarenbHBI  MPOLECC MO JAWCUMIUIMHE OpPraHu30BaH B Qopme
y4eOHBIX 3aHATUH (KOHTakTHas pabota (ayAWTOPHOM W BHEAYAMTOPHOMN)
o0y4Jaronmxcsi ¢ MPernojaBarejeM U CaMOCTOSTENbHAs padoTa O0yYArOMIMXCS).
Y4eOHble 3aHATHS (B TOM YHMCIE N0 peanu3alud MPaKTUYECKOH MOATOTOBKH)
NPEACTABIICHBI CACAYIOMIMMH BUAAMM, BKITKOYAs YUEOHBIE 3aHATUS, HATPABICHHBIC
Ha MPAKTUYECKYIO MOATOTOBKY OOYYAOIIMXCS U MPOBEACHUE TEKYIIErO KOHTPOJIS
YCIEBAEMOCTH:

JIEKUUY (3aHATHS JTEKIIMOHHOTO TUNA),
CEMHUHApBI, MPAKTUYECKUE 3aHATUS, Ja0oparopHble pPadOThl  (3aHATUSA
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CEMUHAPCKOI0 TUMA),

KyPCOBOE MPOEKTUPOBAHUE (BBITOJIHEHUE KYPCOBBIX PadoT);

IPYIIOBBIE KOHCYJIbTAIIUY;

WHAUBUJYATbHBIE  KOHCYJbTAlMU M WHBIE  yueOHBIE  3aHATHS,
NPEAYCMATPUBAOIINE HHIUBUAYATBHYIO PA00OTy MPENoAaBaTeis ¢ 00y4YaromuMcs,

camoCTOsITeNbHAsE Pad0Ta 00y YArOIIHAXCS;

3QHATHUS UHBIX BUJIOB.
Ha y4eOHbIX 3aHATHSX OOYyuarolIMecs BBIMOJHSIOT 3aljIaHUPOBAHHBIC HACTOSILEH
nporpamMMoi OTAEIbHbBIE BUABI YUEOHBIX PA0OOT, B TOM UYHUCIE OTACIbHBIX 3JIEMEHTOB
padoT, CBA3aHHBIX ¢ Oyaymed TpoPeCcCHOHATEHON ACATENBHOCTHIO.

Buabl 1 popmbl 0TPA0OTKH NPONMYIIEHHBIX 3AHATHI

CTyAeHT, NPONYCTUBIINNA 3aHATHS, 00s3aH NPEIOCTABUTh KOHCIIEKT JICKIIWM U
pEIEHUE 3a7a4, PEIIAEMBIX HA TPOMYIICHHBIX 3AHATUSAX, U OTBETUTH HA BOITPOCHI
MPENOAABATENS O XOAE PEIICHU 3aAa4.

IIporpammy paszpatorain (u):

[Tpynknit Anexcanap CereeBud, KaHAWAAT MEA. HAYK

(moamuce)
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AHHOTAHA

paGoueii nporpaMmbl y4eOHOH AUCHUIIVIMHBI
b1.0.06.01 «MaTremaTtuk»
AJIs1 IOATOTOBKH 0AKAJIABPOB M0 HANPABJICHUIO
44.03.04 «IIpogeccnonanbHoe 00yueHue (10 0TPAC/IsIM)», HANIPABJICHHOCTD:

«3KOHOMHKA H yIIPaBJIeHHE», «<MH(POPMALHOHHBbIC TEXHOJIOTHH B
00pa3oBaHN )

enb ocBOCHUSI AMCHMIJIMHBI: 03HAKOMJIEHHE OaKaIaBPOB C OCHOBAMH
BBICIICH MAaTEMATUKH, HEOOXOAUMBIMH JIJIs1 JOPMYIMPOBAHUS U PELICHUS POOIEM
00pa3oBaHus CTYACHTA KaK PA3HOCTOPOHHE PA3BUTOMN M (DYHKIIMOHAILHO IPAMOTHOM
anyHocTH. CocOOHOT0 MPUMEHATh MaTEMaTHYECKUI annapar B Jiio0oi chepe
YKU3HEJIEATENILHOCTH 3a CUET UCIOJIB30BAHUS COBPEMEHHBIX TEXHUUECKUX CPEICTB,
METOJ0B KOHTPOJISI U MPOTHO3UPOBAHUS, (POPMUPOBAHKE CIIOCOOHOCTEH padboTaTh
CaMOCTOSITENTBHO, OTBICKMBATh ONTUMAJIBHBIE PELICHUS, UCIIOJB30BaTh 3aKOHBI U
METO/Ibl MATEMATUKN NIPH PELICHUN TPO(HECCHOHATIBHBIX 3a4a4, POBOINUTh
TEOPETUYECCKUE UCCIIEAOBAHUS U YACTICHHBIN SKCIEPUMEHT, ONTUCHIBATh U
AHATM3UPOBATH KCIIEPUMEHTAIIBHBIC TaHHBIE.

MecTo AUCHMIVINHBI B Y4eOHOM IIaHe: TUCHMILIMHA « MareMaTrkay
BKJIFOUYEHA B 0A30BYIO 4aCTh YYEOHOTO MJIaHA MO HAMPABJICHUIO MOAroToBKH 44.03.04
«IIpodeccronanbHoe 00yUeHUE (MO OTPACIISM )», OCBAUBAETCS B 1 cemecTpe.

TpeGoBanus K pe3yabTaTaM 0CBOCHUSI AMCUMIIMHBI: B PE3YJIbTATE
OCBOCHUS AUCLHUIIITUHBI (POpMUPYIOTCS cneayromme komnereHuuu: OIK-1.

Kpartkoe cogep:kanue IuCHUNIMHBI: 3JIEMECHTHI BBICIICH anreOphi,
3JIEMEHTHI AHATUTUYECKON TEOMETPHH, TEOPHUSL BEPOSATHOCTEH, SIEMEHTHI
MaTEMaTHYECKON CTaTUCTUKH.

OO0mas TpyA0eMKOCTh JUCHHIIMHBI COCTaBysAeT 216 vaca (6 3a4. €1, ).

IIpomexyTO4YHBIN KOHTPOJIb 0 TUCHUILIHHE: 1 CEMECTP — 3K3aMEH.



1. Ilesab ocBOEeHHSI AMCUHILIHHDI

Llenbro 0OCBOCHUS AUCUUIIIMHBI «MaTteMaTrka»: 03HAKOMJIEHUE OaKalaBpOB €
OCHOBaMH BBICIIEH MaTEMATHKK, HEOOXOIMMbBIMH JUTsl JOPMYIMPOBAHUS U PELICHHUS
npobsieM 00pa30BaHus CTYJAEHTA KaK PA3HOCTOPOHHE PA3BUTON M (PYyHKIMOHAIBHO
rpaMOTHOM JTMYHOCTH. CTOCOOHOTO MPUMEHITh MATEMATUYECKHIA armapar B Tt000M
cdepe KUZHEAEATEILHOCTH 3a CUET HCIOJIB30BAHUS COBPEMEHHBIX TEXHUUECKHUX
CPEICTB, METOJOB KOHTPOJISI M MPOTHO3UPOBaHUS, JOPMUPOBAHUE CIIOCOOHOCTEM
paboTaTh CAaMOCTOSATENBHO, OTBICKUBATH ONTUMAIBHBIE PELICHH S, UCITOJIb30BATh
3aKOHBI M1 METO/IBI MATEMATUKH MPH PELICHUHA MPO(ECCHOHAIIBHBIX 33144, TPOBOAUTH
TEOPETUYECKUE UCCIICAOBAHNS U YUCIIEHHBIA DKCIIEPUMEHT, OITUCHIBATE U
AHAJIM3UPOBATH SKCIEPUMEHTAIIbHBIE JaHHBIE.

2. MecTo IMCHUIVIMHBI B Y4e0OHOM mpouecce

JucumnnuHa «MatemMaThkay BKJIFOUYEHA B 00s3aTEIbHBIA NEPEUEHD
JUCLMIUTMH yueOHoro miana 6a3zosoii 51.0.06. Moy "O0menpodeccnoHaTbHBIM
orpacneBoil” JucuumimnHa «MareMaTnkay peaau3yercs B COOTBETCTBUM C
TpeboBanussmu GI'OC, OITOIT BO n yuebHoro niana no Hampasienuto 44.03.04
«ITpodeccronanbHoe 00ydeHue (10 OTPACIISIM )».

JIist OCBOCHU S AUCUMIUIMHBL HEOOXOAUMbI 3HAHUSI MATEMATUKHN B 00bEME,
NPEAyCMOTPEHHOM 0a30BBIM YPOBHEM (eacpanbHoro komnonenta ['OC cpeanero
(moJtHOTO) 001IEro 00pa3OBaHUs MO0 MAaTEMATUKE.

Jucuumnivna «MaremaTukay sBiasSeTcs TPEaIeCTBYIOWEH isl TUCIUIIIHNH:
«HHdopmaTukay, «MaremaTniyeckas CTaTUCTUKA.

PaGouas nmporpamma IUCHMIUIMHBL «MaTeMaThKay AJsi MHBAJIMIOB U JIIL C
OTPaHUYECHHBIMUA BO3MOXKHOCTSIMU 3I0POBbs pa3padaThiBACTCS UHAMBUIYATHHO C
y4€TOM 0COOEHHOCTEH MCUXO0(PU3NYECKOTO PA3BUTH S, MHIUBUAYTbHBIX
BO3MOKHOCTEHN M COCTOSIHUS 3I0POBbSI TAKUX 00YYaIOLIMXCS.

3. IlepeyeHb IIAHNPYEMBIX Pe3yJabTaToB 00y4ueHus no aucuuiuinde b1.0.06.01
«MaremMaTuka», COOTHECEHHBIX ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHUSA
o0pa3oBaTeIbHOI NPOrpaMMBbI

OOpazoBaTenbHbIC PE3YJbTaThl OCBOEHUS JAUCIHUIUIMHBI  OOYyYarOIIUMCH,
npeacTaBiacHsl B Tadnure 1.









4.2 Conep:xaHue AUCLUTUTMHBI
TemaTnyeckuii njian y4eOHOH AMCUMIJINHBI

AyauTtopHasi padora Bueayaurop-
HaumeHoBaHue pa3aesios Bcero Hast pabora CP

JK | 113 | 1kp |"**P
Paznen 1 «OneMeHThl BeICIICH anreOpb» 39 2 2 35
Paznen 2 « 21eMEHTBI aHATUTUYECKON 39 1 P 36
FEOMETPUI
Paznen 3 «CiyvaifHbie COOBITUS 42 1 1 40
Pasnen 4 «Ciiy4yaitHble BETMYUHBD 43 2 1 40
Paznen 5 « 9nmeMeHTh MaTEMATUYECKOM

A 44 2 2 40
CTAaTUCTUKK
KoHTtakTHas padoTa HAa TPOMEKYTOUHOM
0,4 0,4

koHTpose (KPA)
KoHCybTanus nepea 3K3aMeHOM
N TOro no JMCUHILINHE 216 8 8 0,4 191

Paznen 1. DiemeHThI BhICIIEH ajredpbl

Tema 1. Cucmemol TuHETHbLX YPAGHEHUIL.

CHCcTEeMBI IMHEMHBIX YPABHEHHUH. DKBUBAJICHTHBIE CUCTEMBI U SKBUBAJICHTHBIE
npeoOpazoBanusd. Meton ["aycca.

Tema 2. Mampuyvr u memoo Kpamepa

Marpuna. Marpuna cucrembl. OnpeaenuTeNb MaTPUL, BTOPOr0 U TPETHETO
nopsaaka. Meroa Kpamepa.

Tema 3. Jleticmeusi ¢ mampuyamu

PaznoskeHne onpeaenuTens mo CTPoKe, CToNOy. Anredpandeckue
nononaHeHus. Cno)KeHUe MaTPULl U YMHOKEHUE MATPULBL HA YUCIIO. Y MHOKEHUE
marpul. EquHnyHas Matpuna u oOpatHas MaTpuLa.

Pazpaen 2. DjieMeHTbI aHAJTUTHYECKO reoMeTpun

Tema 1. Ananumuuecrkas ceomempusi Ha NIOCKOCHU

[TonsiTe o cucrteme koopauHar. Koopaunarsl Ha npsiMoid. [IpamoyrosibHas
JEKAPTOBA CUCTEMA KOOPAMHAT HA TUIOCKOCTU. PacCTOSHUE MEXKAY TOUKAMMU.
Jlenenue oTpe3ka B JAHHOM OTHOILLEHUHU. Y PABHEHUE OKPYKHOCTH. Y PABHEHHE
NPSAMOM € YIJIOBBIM KO3(DPUIIMEHTOM, YTOI MEXKIY TPSIMBIMH.

Tema 2. Bexmopuas aneedpa

Bekropsl Ha npsimoii 1 B ipocTpancTe. Koopaunarel Bekropa. ClokeHne
BEKTOPOB U YMHOKEHUE BEKTOPA HA YMCII0. CKATAPHOE NPOM3BEACHUE BEKTOPOB. Ero
CBOMCTBA M CKAIPHOE MPOU3BEACHHUE B KOOpAMHATaX. [ [pOEKIMst BEKTOpA HA BEKTOP.
BekropHoe npousBeneHue BEKTOPOB. Ero cBoiicTBa. BEKTOpHOE MPOU3BEACHUE B
KoopauHarax. CMEIaHHOe NPOU3BEACHUE BEKTOPOB U €r0 T€OMETPAYECKUI CMBICTT.

Paznen 3. Ciyuaiinbie cOObITHS

Tema 1. Beposmuocme ciyyatino2o cobvimuis



CrnyyaiiHbie COOBITHS W CITyYaiHbII 3KCIEpUMEHT. CTATUCTUYECKUI CMBICIT
BeposTHOCTH. Kitaccuyeckuii cmocod noacuéra BEpPOATHOCTH. [ 'eoMeTpryecKue
BEPOSATHOCTH. Pazmenienus, CoueTanus NepeCTaHOBKU. [ [puHIMI TPOU3BEACHUS.

Tema 2. Aneebpa cobvimuil u c80UCMBA 8ePOAMHOCIIU

JleiicTBus ¢ coObITUSIMU U X CBOMcTBA. Knaccudukanms COObITHIA:
JOCTOBEPHOE COOBITUE, HEBO3MOKHOE COOBITHE, HECOBMECTHBIE COOBITUSL. OCHOBHBIE
CBOICTBA BEPOSITHOCTH M UX CIIEACTBUS. BEPOSATHOCTh CYMMBI COOBITHN 1
BEPOSITHOCTh MPOTHBOIOJIOKHOTO COOBITHS. Y CIIOBHASI BEPOATHOCTh U TEOPEMA
YMHO>KEHUS BEPOATHOCTEH. [lomHas rpynmna coObiTrii. dopmyna NOJHON
BepositHOcTH. Dopmyel baiteca. [locnenoBaTebHbIE HE3ABUCUMBIE UCTIBITAHUS,
(dopmyiel beprymm.

Paznen 4. Cnyvaiinbie BeJIHYHHBI

Tema 1. J[uckpemmuvie ciyyatinvie GeiuyuHbl

Cnyyaitnas BennuuHa 1 €€ QyHKIMS pacnpenenenus. Pan pacnpeaenenus u
MAaTEMATAYECKOE 0XKMIAHNAE TUCKPETHOM Clly4aiiHas BENMYMHBL. bUHOMUAIbHOE
pacrpenencHue.

Tema 2. Henpepuvignwvie ciyyatinvle GeiuyuHvl

[I1OTHOCTB pacnpeneneHuss U MaTEMATUYECKOE O’KAJAHUE HENTPEPBIBHON
clydaiiHOW BenmuuuHBL. PaBHOMepHOE pacnpenenienue. [lokasarenpHoe

pacnpenenaeHue U (yHKIUS HaJIEKHOCTH.

Tema 3. Ceoticmea Mamemamuyecko20 OHCUOAHUS U OUCNEPCUU

Jucnepeus. CBORCTBA MATEMATUYECKOTO OKUIAHUS A TUCTIEPCUU.

Tema 4. Qynxyuu om Cry4aiulx 6eAUYUH

OYHKIMYU OT CITyYaWHBIX BEJIMUMH. DOPMYJIBI AJI JUCTIEPCUN TUCKPETHBIX U
HETPEPBIBHBIX CIIYYAHHBIX BETUYUH. COBMECTHOE PACTIPEACIICHUE CITYYaiHbIX
BenmuuH. HezaBrcumele cinydaiinbie BeMMYrHbL. CBOWCTBA MATEMATHYECKOTO
0’KWJIaHUS A JTUCIIEPCUU HE3ABUCUMBIX CJIyYAHHBIX BEJTMYMH.

Tema 5. Hopmanvroe pacnpeoenernue

HopmansHoe pacnpenenenue. CBOHCTBAa HOPMAJIBHO PacnpeneaéHHbIX
CIIyYalHBIX BEIMYMH. BEPOATHOCTH MONAAAHKU HOPMAIBHO PacnpeACIICHHON
CIIy4aifHO# BEJIMYMHBI B 3a1aHHbIi nHTEpBAIL, QyHKIMs Jlamnaca. ColicTBa
¢ynkmu Jlammaca. [IpaBumo Tpéx curm.

Pazpaen 5. DiieMeHTBI MATEMATHYECKOI CTATHCTHKH

Tema 1. Bbibopounwiii memoo

OcHoBHas 3a/1a4a MaTEMATUYECKON CTATUCTUKUA. BHIOOPOYHBINA METOI.
CTarucTHUECKUI psall, BAPUALMOHHBINA PAJ, AHTEPBAJIbHBINA BAPUALMOHHBINA P/,
['ucTorpaMMa OTHOCUTENBHBIX YaCTOT M SMOUPHAYECKAs (PYHKIUS pacnpeacacHHUs.

Tema 2. Cmamucmuyeckue oyeHku

CrarucTruecKkne OLEHKU U UX CBOMCTBA. OLEHKHU BEPOATHOCTH ,
MAaTEMATAYECKOTO 0XKUAAHUS U TUCTIEPCUU. THTEPBAIbHBIE OLEHKH
MAaTEMATHYECKOTO 0XKUAAHUS U TUCTIEPCUH.

Tema 3. Ilposepka cunomes

Kpurepnit [ Inpcona it TpoOBEPKU TMIIOTE3B! O BUIE PacClpEacIICHUs
CIIYYaHOUN BEJIWYHUHBI.












3amauu K pazneny «JIeMEeHTHI BBICIISH anreOpb»

1. BeMucauTh onpeneauTesib MaTPULbL.

1 2 3 4 5
2 3 7 10 13
3 5 11 10 21
2.7 7 7 2
1 4 5 3 10

2. Pemuts Tpems criocobamu: a) Meron Kpamepa; 6) Metonom ["aycca; B) MaTpiuHBIM CIIOCOOOM.
X +x,—x,==2
4x, —3x, + x; =1
2%, +x,—x; =1

3. Jlana matpuua A. Haiitu matpuny A~' u yeranosuts, uto A4- A" = K

2 2
A=|1 -1 0
-1 2 1

3anauu k pazneny «BekropHas anreOpay

4. HanucaTp pas3yioKeHUE BEKTOpa X IO BEKTOpaM P, (.7

x=(-2,4,7)
p=(0,1,2)
q=(1,0,1)
r=(1,2,4)

5. JlaHbI KOOPAMHATHI BEPIINH HeKoToporo TpeyronbHuka ABC A(-1; 7), B(1; —4), C(3; 0). Haiitu: a)
ypaBHEHHE CTOPOHBI AB; 0) ypaBHEeHHE BBICOTHI, IPOBENEHHON U3 TOUYKH (; B) YpaBHEHHUE MEAMAHBI,
NPOBEJEHHOH W3 TOUKHM A, I') TOUKy mnepecedeHuss meauansl AL wm BeicoTel (D, 1) Tuiomanb
TpeyroibpHuka ABC.

—

6. Bextopsl d, b, C 3amaHbl B IPOCTPAHCTBE CBOMMM KoopauHaTamu. Haiitu:

a) NIuHY BekTopa 2d — b+3¢, 6) KOCHHYC yriia MKy BeKTopamu d + bu ¢—2a.
a= {6,‘0,‘—8} ,b ={2,‘2,‘3} ,C= {],‘—],‘4}
3ana4u k pasaeny «AHaJUTHUECKast TeOMETPHSD

7. HammncaTh ypaBHEHHE MpsiMOii Tipoxonsiuel depes Touku A(2;0) B(-1;4)
8. Hanmcatp ypaBHEHUE MpsMON NPOXOsIIei yepes Touky A(2;3) mapayutensHo npsiMoi y=3x-4

9. YCTpPOMCTBO COCTOMT M 5 3JIEMEHTOB, 2 U3 KOTOPBIX M3HOLIEHBI. [Ipn
BKJIFOYEHUH YCTPOMCTBA CIIyYalHBIM 00Pa30M BKJIIOUYAKOTCS 2 AiieMeHTa. ONpeacinTh
BEPOSATHOCTb, YTO BKIFOUEHHBIMU OKAXKYTCS HEU3HOLIECHHBIE JIEMEHTHI.

10. Ha ceMuMecTHYIO CKaMEKy cydaiiHbIM 00pa3oM pacCakKMUBAETCS 7 YETTOBEK.
KakoBa BEpOATHOCTB TOT0, YTO BA ONMPEAEICHHBIX YEJIOBEKA OKAKYTCS PAAOM?
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11. JIBa paancTa NbITAOTCS TPUHATH CUTHA NepeaaTunka. [lepBolii 3 HUX
CMOKET 3TO CHENATh C BEPOITHOCTHIO 60 %, a BTOPOIA - ¢ BEpOITHOCTHIO 80 %, HE3a-
BHCHMO JIpYT OT Apyra. HailTh BEposITHOCTB, 4TO XOTs Obl OTHOMY U3 HUX YIACTCS
NPHUHSTH CUTHAJL.

12. Jlns curnanu3anuu 00 aBapuu YCTAHOBIICHBI J1BA HE3aBUCUMO Pa00TarOIUX
CUTHAIM3aTopa. BEPOATHOCTH TOTO, YTO PH aBAPUK CUTHAIM3ATOP CcpaboTaET, paBHA
0,95 nns nepsoro curnaymmsaropa u 0,9 nns Broporo. Haiitu BEpOSTHOCTB TOTO, YTO
NP aBapuu cpabOTacT TOJIBKO OAWH CUTHAIM3ATOP.

13. B 1ByX KOpoOKax HaXOAATCS OJHOTUITHBIE TUOABL. B meproii - 20 wiT., U3 HUX
2 HEHCIPaBHBIX; BO BTOPO# - 10 mt., u3 Hux 4 HencnpaBHeix. Hayran Oblia BeIOpaHa
KOpoOKa, a 3aTeM K3 Hee Hayraj ObuT BeIOpaH 1uoa. OH OKa3alics HEMCITPABHBIM.
Haiiti BEpOSTHOCTH TOTO, YTO OH OBbLJT B3ST U3 BTOPOl KOPOOKH.

14. Pagrocoo01eHne MOKET ObITh MEPEAAHO THEM (C BEPOSITHOCTBIO 3/4), mubo
HOYBIO (C BEPOATHOCTHIO 1/4). M3-32 mOMEX BEPOSTHOCTh €0 YCIEIIHOTO MprUeMa
cocraeiseT aHeM 60 %, a Houbto 80 %. HaliTu BeposATHOCTB, YTO coo0ImEHNE Oy aeT
OPUHSTO.

15. U3nennus  HEKOTOPOro  MPOM3BOACTBA coaepkar 5%  Opaka.
BEPOSITHOCTh TOTO, 4TO cpeau 600 B3AThIX HAayraj U3Acauil 25 OpaKOBaHHBIX.

16. Cpenu cemsiH prxu umeercst 0.2% ceMsiH COpHAKOB. KakoBa BEpOSATHOCTH IIPH
ciyqaitHoM or6ope 5000 cemsiH 0OHApPY>KUTh HE OoJiee 3 CEMSH COPHIKOB?

17. BEpOATHOCTh TMOSIBIIEHUS YCIEXa B KOKAOM ucneiTanuu pasHa 0.4. Haiitu
BEPOSATHOCTB TOTO, 4TO NpU 550 UCHBITAHUSX YCIEX HACTYNUT He MeHee 210 m He
oonee 240 pas.

18. 3akoH pacnpenencHuss TUCKPETHON CIIy4alHOW BEIMYMHBI X 3aJaH B BHUJC
taOmuiel. Haiitu: 1) maremarnueckoe oxuaanue M(X); 2) aucnepcutro D(X); 3)
CpEeIHEE KBAAPATUUYECKOE OTKIOHEHHE o(X); 4) HaYalbHblE M LEHTPAJBHBIC
MOMEHTBI TIEPBOTO, BTOPOTO W TPETHEr0 MNOPSAKOB. [TOCTPOMTH MHOTOYTOJIbHUK

pacnpeeTcHus,
X.

P
19. HenpepbiBHas cinydyaiiHas BEIMYMHA X 3a/aHA WHTETPAIbHON (DYHKIUEH.
Haiitu: a) mupdepenumanbayro QyHKIUIO f(x) W TOCTPOUTH €€ rpaduk; O)
BEPOATHOCTH TOrO, YTO B pe3yJbTare HUCHOBITaHAS X [OPUMET 3HAYCHHE,
NPUHAIEKALIEE UHTEPBATY («, B); B) MATEMATHUECKOE OXKUIAHUE M (X) U CpeaHee
KBaJIpaTUUCCKOC OTKJIOHCHUE o (X).

Haiitn

20 25 30 35 40

02 0.3 02 0.1 02

0 x<2 3 4

_ 2 o = ’ =4,
F(X)= % 2<x<5 P

1 x>5

20. J1aHbI 3aKOHBI PACIPEACIICHUS HE3ABUCUMBIX CITyYaHBIX BEJIMYAH X U V.

Haiitu 3ak0H pacnpeneneHus cnydaiiHoi BenmuunuHbl Z =X +Y , M(Z), D(Z), o(Z£)

X

1

3

5

Y

12

13

15

p

0.1

0.7

0.2

p

0.5

0.1

0.4
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21. YCTaHOBUTH CTENEHD CBA3U MEXKAY MPU3HAKaMu X U Y

X 5 8 12 17 21
Y 1 2 4 7 9

IIpumepHBIil NepeyeHb BONPOCOB AJs1 MOAT0TOBKH K IK3aMeHY
1. Cucrema NMHERHBIX YPABHEHUH, PELICHUE CUCTEMBI, SKBUBAJICHTHBIC
CUCTEMBI.
2. Meton I aycca pemeHust CUCTEMBI JINHEHHBIX YPABHEHUM
. Onpenenureny BTOPOro U TPETHETO MOPSIKA
. Meron Kpamepa perieHust CHCTEMbI IMHEMHBIX YPABHEHUH
. CBoiicTBa OnpenenuTens
. [TpousBeaeHue marpuil
. Ennanunas matpuna u o6parnas matpuna. [lpumep oTeickaHusl.
. JlekapToBa cucTteMa KOOPAMHAT Ha TUIOCKOCTH U B MTPOCTPAHCTBE
9. PaccTosiHMEe MEXKY TOUKAMU C U3BECTHBIMU KOOpAMHATaMU. JleneHue
OTPE3Ka B JAHHOM OTHOLICHUH.

01N LN =W

10. YpaBHEHHUE JTMHUM HA TUIOCKOCTH, YPABHEHHUE OKPY>KHOCTH.

1. YpaBHEHUS NPAMONA HA TUIOCKOCTH.

12. YT0oJI MEXAY NPAMBIMY, YCIOBUS NAPAIIEIBHOCTH U
NEPNEHANKYISIPHOCTH TIPSIMBIX

13. BekTopsl , clIo)KeHHE BEKTOPOB M YMHOKEHHE BEKTOPA HA YUCIIO

14. Koopaunartsl BekTOpa, ux cBoicTBa. CKaJIsSPHOE MPOU3BEICHUE
BEKTOPOB U €ro CBOMCTBA. CKaNsSPHOE MPOU3BEICHUE B KOOPAUHATAX.

15. OrnpenencHrue 1 KAHOHUYECKOE YPABHEHUE DIITATICA.

16. OnpeneneHne 1 KAHOHUYECKOE YPaBHEHUE THITEPOOJIHI.

17. OnpeneneHne 1 KAHOHUYECKOE YpaBHEHUE TapaOoIIbl.

18. CTaTuCTHYECKUI CMBICT BEPOSITHOCTH. OTHOCHUTEIIBHAS YacTOTAa,
CIIy4aifHOE COOBITHE, CITyYalHBIH SKCIIEPUMEHT, BEPOSITHOCTb.

19.  Knaccuueckuii cnocod noacuéra BEpOSTHOCTH, PABHOBEPOSATHBIC
UCXOJIbI, OJTArOMPUATHBE HUCXOIBI.

20. ['eomeTpryeckre BEPOSATHOCTH.

21. YnopsaouEHHBIE U HEYNOPSIOUYECHHBIE HAOOPBI, PA3MEILCHUS,

COYCTAHHUSI, MEPECTAHOBKH, MPUHIIUN TPOU3BEACHUS, (POPMYJIBI TSl Unca
pa3MELIEHUH, IEPECTAHOBOK,COYECTAHUI.

22. JleiicTBUS CO Clly4aiiHBIMU COOBITUSIMU M MX CBOMCTBA.

23.  HeB03MOKHOE M JOCTOBEPHOE COOBITHSI M KX CBOMCTBA.

24, HecoBMecCTHBIE COOBITHS, CBOHCTBA BEPOSATHOCTH U CJICICTBUS U3 HUX.

25. Y cioBHAs BEPOSTHOCTH, TEOpPEMA IPOU3BEACHUS BEPOATHOCTEM,
HE3aBUCHMBIE COOBITHSL U COOBITHS HE3aBUCUMBIE B COBOKYITHOCTH.

26.  Ilonmnas rpynma coObiThiA, (POPMYJIbI MOJHON BEPOATHOCTH U baiieca.

27.  llocnenoBarenbHBIE HE3aBUCUMBIE HCIIBITAHUS, (POPMYJIBI BepHyH.

28. Crny4aiiHas BeTMUMHA, €€ pacIpeaeICHUE U (PYHKIIUS PACTIPEICICHHMS.

29.  Pap pacnipeneneHus U MaTeMAaTHIECKOE 0oKMIAHUE TMCKPETHON

CIIy4aiHOM BenMUMHBI. OCHOBHOE CBOMCTBO PsAa paclpeaciICHuUs.
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11. Merogu4ecKkue peKOMEHIANUN CTYACHTAM 10 OCBOCHUIO TN CIUIIINHBI

OCBOCHUE MUCIMIIMHBI MPEANOJIAracT PEryispHOE MOCEIIEHUE ayTUTOPHbBIX
JEKIMOHHBIX U MPAKTUYECKUX 3aHSATHHA.

JUis  CTYJEHTOB  €XKEHEACTbHO MPOBOJAATCS  KOHCYJBTAllMHM, KOTOPbIE
HACTOSATENIbHO PEKOMEHIYETCS CUCTEMATHMYECKH Moceularb BCEM CTYyJEHTaM, Y
KOTOPBIX  BO3HMKAIOT TNPOOJEMbI C YCBOGHHMEM HOBOTO  Marepuaia, He
CMPABJISIIOIIMMCS. € 3aJaHUSMU JUIE CaMOCTOSITENIbHON MOJATOTOBKH, >KEJIAIOLIUM
HAWJTy4lIuM 00pa3oM MOJArOTOBUTHCS K KOHTPOJIbHBIM padoTaM, TECTaM.

Buasl u popmbl 0TpadOTKH NPONMYIIEHHBIX 3AHSITHI

CTyZneHT, NpomyCTUBLIMI 3aHATHS 00s3aH TPOACMOHCTPUPOBATH 3HAHHE
NPONYIICHHOTO MaTtepuana, pemas 3aJaHusl, aQHAIOTWYHBIE TEM, 4YTO ObLIM
PacCMOTPEHBI B ayAUTOPUH. ECIH k€ CTyAEHT HE MOXKET CaMOCTOSITEIbHO OCBOUTH
OPONYIICHHBIH MaTepuall, TO MOJy4aeT HEOOXOOUMBIC €My KOHCYJIbTAllUU Y
MPENOAABATEIS.

12. MeToau4eckue peKOMEeHAAIMH NMPEnoAaBaTe/IsIM M0 OPraHu3alu 00y4eHust
N0 AMCUHIIHHE

Crnemmdpuyeckoii  0COOEHHOCTBIO JTUCHUILIMHBL  «BbICIIas wmaremaThka»
SBJIICTCS, ¢ OJHON CTOPOHBI, OTCYTCTBHE MPEAIICCTBYIOIIMX KyPCOB B MPOLECCE
0oOy4deHusi B By3€, a C APYroil — OOJIBIIOE KOJWYECTBO MUCUMIUIAH, Ui KOTOPBIX
MaTeMaTHKa SBIIIETCS OCHOBOIOJIArAOMICH. 3TO BieyeT 3a c000i HEOOXOIUMOCTH
NPUKIAABIBATE 0COObIE yCuiusl Aist (POPMUPOBAHHS CUCTEMbI OCHOBHBIX MOHSTHIMA,
UCIMOJB3YEMBIX U1 ONMHCAHWS BAKHEHIIMX MATEMATHYECKUX MOACICH W
MaTEMaTHYECKUX METOJOB, PACKPBITUSI B3AUMOCBSI3H 3TUX MOHATHHA, (POPMHUPOBAHHUS
HABBIKOB CAMOCTOSITEIbHOM pabOThI, OpPraHU3aliK UCCIIEI0BATEILCKONH PAOOTBL.

BeneacrtBrue yka3aHHBIX OCOOEHHOCTEN AMCUMIUIMHBI TPETIOAABATEIIO CIECTYET
OPraHHU30BBIBATH 3AHATHS C YYETOM PA3IUYHOIO YPOBHS MOATOTOBKH CTYJEHTOB,
mipdepeHunpysl 3aJaHAS KaKk I CaMOCTOSITENIbHOM TMOATOTOBKH, TaK W JUIs
KOHTPOJIsI MPUOOPETACMBIX 3HAHWI, YMEHUI 1 HABBIKOB.

Cnenyer oOpartuTh AOCTATOYHOC BHHUMAHWE HA OPraHHU3ALMI0 KOHCYJIbTALMN,
KOTOPbIE MOTYT OBbITh KaK TPYMIIOBBIE, TAK U UHAWBHIYATLHBIC.

OOpa3oBarenbHBI  MPOLECC MO JAWCUMIUIMHE OpPraHu30BaH B Qopme
y4eOHBIX 3aHATUH (KOHTakTHas pabota (ayAWTOPHOM W BHEAYAMTOPHOMN)
o0y4Jaronmxcsi ¢ MPernojaBarejeM U CaMOCTOSTENbHAs padoTa O0yYArOMIMXCS).
Y4eOHble 3aHATHS (B TOM YHMCIE N0 peanu3alud MPaKTUYECKOH MOATOTOBKH)
NPEACTABIICHBI CACAYIOMIMMH BUAAMM, BKITKOYAs YUEOHBIE 3aHATUS, HATPABICHHBIC
Ha MPAKTUYECKYIO MOATOTOBKY OOYYAOIIMXCS U MPOBEACHUE TEKYIIErO KOHTPOJIS
YCIEBAEMOCTH:

JIEKUUY (3aHATHS JTEKIIMOHHOTO TUNA),
CEMHUHApBI, MPAKTUYECKUE 3aHATUS, Ja0oparopHble pPadOThl  (3aHATUSA
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CEMUHAPCKOI0 TUMA),

KyPCOBOE MPOEKTUPOBAHUE (BBITOJIHEHUE KYPCOBBIX PadoT);

IPYIIOBBIE KOHCYJIbTAIIUY;

WHAUBUJYATbHBIE  KOHCYJbTAlMU M WHBIE  yueOHBIE  3aHATHS,
NPEAYCMATPUBAOIINE HHIUBUAYATBHYIO PA00OTy MPENoAaBaTeis ¢ 00y4YaromuMcs,

camoCTOsITeNbHAsE Pad0Ta 00y YArOIIHAXCS;

3QHATHUS UHBIX BUJIOB.
Ha y4eOHbIX 3aHATHSX OOYyuarolIMecs BBIMOJHSIOT 3aljIaHUPOBAHHBIC HACTOSILEH
nporpamMMoi OTAEIbHbBIE BUABI YUEOHBIX PA0OOT, B TOM UYHUCIE OTACIbHBIX 3JIEMEHTOB
padoT, CBA3aHHBIX ¢ Oyaymed TpoPeCcCHOHATEHON ACATENBHOCTHIO.

Buabl 1 popmbl 0TPA0OTKH NPONMYIIEHHBIX 3AHATHI

CTyAeHT, NPONYCTUBIINNA 3aHATHS, 00s3aH NPEIOCTABUTh KOHCIIEKT JICKIIWM U
pEIEHUE 3a7a4, PEIIAEMBIX HA TPOMYIICHHBIX 3AHATUSAX, U OTBETUTH HA BOITPOCHI
MPENOAABATENS O XOAE PEIICHU 3aAa4.

IIporpammy paszpatorain (u):

[Tpynknit Anexcanap CereeBud, KaHAWAAT MEA. HAYK

(moamuce)
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AHHOTAHA

paGoueii nporpaMmbl y4eOHOH AUCHUIIVIMHBI
b1.0.06.01 «MaTremaTtuk»
AJIs1 IOATOTOBKH 0AKAJIABPOB M0 HANPABJICHUIO
44.03.04 «IIpogeccnonanbHoe 00yueHue (10 0TPAC/IsIM)», HANIPABJICHHOCTD:

«3KOHOMHKA H yIIPaBJIeHHE», «<MH(POPMALHOHHBbIC TEXHOJIOTHH B
00pa3oBaHN )

enb ocBOCHUSI AMCHMIJIMHBI: 03HAKOMJIEHHE OaKaIaBPOB C OCHOBAMH
BBICIICH MAaTEMATUKH, HEOOXOAUMBIMH JIJIs1 JOPMYIMPOBAHUS U PELICHUS POOIEM
00pa3oBaHus CTYACHTA KaK PA3HOCTOPOHHE PA3BUTOMN M (DYHKIIMOHAILHO IPAMOTHOM
anyHocTH. CocOOHOT0 MPUMEHATh MaTEMaTHYECKUI annapar B Jiio0oi chepe
YKU3HEJIEATENILHOCTH 3a CUET UCIOJIB30BAHUS COBPEMEHHBIX TEXHUUECKUX CPEICTB,
METOJ0B KOHTPOJISI U MPOTHO3UPOBAHUS, (POPMUPOBAHKE CIIOCOOHOCTEH padboTaTh
CaMOCTOSITENTBHO, OTBICKMBATh ONTUMAJIBHBIE PELICHUS, UCIIOJB30BaTh 3aKOHBI U
METO/Ibl MATEMATUKN NIPH PELICHUN TPO(HECCHOHATIBHBIX 3a4a4, POBOINUTh
TEOPETUYECCKUE UCCIIEAOBAHUS U YACTICHHBIN SKCIEPUMEHT, ONTUCHIBATh U
AHATM3UPOBATH KCIIEPUMEHTAIIBHBIC TaHHBIE.

MecTo AUCHMIVINHBI B Y4eOHOM IIaHe: TUCHMILIMHA « MareMaTrkay
BKJIFOUYEHA B 0A30BYIO 4aCTh YYEOHOTO MJIaHA MO HAMPABJICHUIO MOAroToBKH 44.03.04
«IIpodeccronanbHoe 00yUeHUE (MO OTPACIISM )», OCBAUBAETCS B 1 cemecTpe.

TpeGoBanus K pe3yabTaTaM 0CBOCHUSI AMCUMIIMHBI: B PE3YJIbTATE
OCBOCHUS AUCLHUIIITUHBI (POpMUPYIOTCS cneayromme komnereHuuu: OIK-1.

Kpartkoe cogep:kanue IuCHUNIMHBI: 3JIEMECHTHI BBICIICH anreOphi,
3JIEMEHTHI AHATUTUYECKON TEOMETPHH, TEOPHUSL BEPOSATHOCTEH, SIEMEHTHI
MaTEMaTHYECKON CTaTUCTUKH.

OO0mas TpyA0eMKOCTh JUCHHIIMHBI COCTaBysAeT 216 vaca (6 3a4. €1, ).

IIpomexyTO4YHBIN KOHTPOJIb 0 TUCHUILIHHE: 1 CEMECTP — 3K3aMEH.



1. Ilesab ocBOEeHHSI AMCUHILIHHDI

Llenbro 0OCBOCHUS AUCUUIIIMHBI «MaTteMaTrka»: 03HAKOMJIEHUE OaKalaBpOB €
OCHOBaMH BBICIIEH MaTEMATHKK, HEOOXOIMMbBIMH JUTsl JOPMYIMPOBAHUS U PELICHHUS
npobsieM 00pa30BaHus CTYJAEHTA KaK PA3HOCTOPOHHE PA3BUTON M (PYyHKIMOHAIBHO
rpaMOTHOM JTMYHOCTH. CTOCOOHOTO MPUMEHITh MATEMATUYECKHIA armapar B Tt000M
cdepe KUZHEAEATEILHOCTH 3a CUET HCIOJIB30BAHUS COBPEMEHHBIX TEXHUUECKHUX
CPEICTB, METOJOB KOHTPOJISI M MPOTHO3UPOBaHUS, JOPMUPOBAHUE CIIOCOOHOCTEM
paboTaTh CAaMOCTOSATENBHO, OTBICKUBATH ONTUMAIBHBIE PELICHH S, UCITOJIb30BATh
3aKOHBI M1 METO/IBI MATEMATUKH MPH PELICHUHA MPO(ECCHOHAIIBHBIX 33144, TPOBOAUTH
TEOPETUYECKUE UCCIICAOBAHNS U YUCIIEHHBIA DKCIIEPUMEHT, OITUCHIBATE U
AHAJIM3UPOBATH SKCIEPUMEHTAIIbHBIE JaHHBIE.

2. MecTo IMCHUIVIMHBI B Y4e0OHOM mpouecce

JucumnnuHa «MatemMaThkay BKJIFOUYEHA B 00s3aTEIbHBIA NEPEUEHD
JUCLMIUTMH yueOHoro miana 6a3zosoii 51.0.06. Moy "O0menpodeccnoHaTbHBIM
orpacneBoil” JucuumimnHa «MareMaTnkay peaau3yercs B COOTBETCTBUM C
TpeboBanussmu GI'OC, OITOIT BO n yuebHoro niana no Hampasienuto 44.03.04
«ITpodeccronanbHoe 00ydeHue (10 OTPACIISIM )».

JIist OCBOCHU S AUCUMIUIMHBL HEOOXOAUMbI 3HAHUSI MATEMATUKHN B 00bEME,
NPEAyCMOTPEHHOM 0a30BBIM YPOBHEM (eacpanbHoro komnonenta ['OC cpeanero
(moJtHOTO) 001IEro 00pa3OBaHUs MO0 MAaTEMATUKE.

Jucuumnivna «MaremaTukay sBiasSeTcs TPEaIeCTBYIOWEH isl TUCIUIIIHNH:
«HHdopmaTukay, «MaremaTniyeckas CTaTUCTUKA.

PaGouas nmporpamma IUCHMIUIMHBL «MaTeMaThKay AJsi MHBAJIMIOB U JIIL C
OTPaHUYECHHBIMUA BO3MOXKHOCTSIMU 3I0POBbs pa3padaThiBACTCS UHAMBUIYATHHO C
y4€TOM 0COOEHHOCTEH MCUXO0(PU3NYECKOTO PA3BUTH S, MHIUBUAYTbHBIX
BO3MOKHOCTEHN M COCTOSIHUS 3I0POBbSI TAKUX 00YYaIOLIMXCS.

3. IlepeyeHb IIAHNPYEMBIX Pe3yJabTaToB 00y4ueHus no aucuuiuinde b1.0.06.01
«MaremMaTuka», COOTHECEHHBIX ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHUSA
o0pa3oBaTeIbHOI NPOrpaMMBbI

OOpazoBaTenbHbIC PE3YJbTaThl OCBOEHUS JAUCIHUIUIMHBI  OOYyYarOIIUMCH,
npeacTaBiacHsl B Tadnure 1.









4.2 Conep:xaHue AUCLUTUTMHBI
TemaTnyeckuii njian y4eOHOH AMCUMIJINHBI

AyauTtopHasi padora Bueayaurop-
HaumeHoBaHue pa3aesios Bcero Hast pabora CP

JK | 113 | 1kp |"**P
Paznen 1 «OneMeHThl BeICIICH anreOpb» 39 2 2 35
Paznen 2 « 21eMEHTBI aHATUTUYECKON 39 1 P 36
FEOMETPUI
Paznen 3 «CiyvaifHbie COOBITUS 42 1 1 40
Pasnen 4 «Ciiy4yaitHble BETMYUHBD 43 2 1 40
Paznen 5 « 9nmeMeHTh MaTEMATUYECKOM

A 44 2 2 40
CTAaTUCTUKK
KoHTtakTHas padoTa HAa TPOMEKYTOUHOM
0,4 0,4

koHTpose (KPA)
KoHCybTanus nepea 3K3aMeHOM
N TOro no JMCUHILINHE 216 8 8 0,4 191

Paznen 1. DiemeHThI BhICIIEH ajredpbl

Tema 1. Cucmemol TuHETHbLX YPAGHEHUIL.

CHCcTEeMBI IMHEMHBIX YPABHEHHUH. DKBUBAJICHTHBIE CUCTEMBI U SKBUBAJICHTHBIE
npeoOpazoBanusd. Meton ["aycca.

Tema 2. Mampuyvr u memoo Kpamepa

Marpuna. Marpuna cucrembl. OnpeaenuTeNb MaTPUL, BTOPOr0 U TPETHETO
nopsaaka. Meroa Kpamepa.

Tema 3. Jleticmeusi ¢ mampuyamu

PaznoskeHne onpeaenuTens mo CTPoKe, CToNOy. Anredpandeckue
nononaHeHus. Cno)KeHUe MaTPULl U YMHOKEHUE MATPULBL HA YUCIIO. Y MHOKEHUE
marpul. EquHnyHas Matpuna u oOpatHas MaTpuLa.

Pazpaen 2. DjieMeHTbI aHAJTUTHYECKO reoMeTpun

Tema 1. Ananumuuecrkas ceomempusi Ha NIOCKOCHU

[TonsiTe o cucrteme koopauHar. Koopaunarsl Ha npsiMoid. [IpamoyrosibHas
JEKAPTOBA CUCTEMA KOOPAMHAT HA TUIOCKOCTU. PacCTOSHUE MEXKAY TOUKAMMU.
Jlenenue oTpe3ka B JAHHOM OTHOILLEHUHU. Y PABHEHUE OKPYKHOCTH. Y PABHEHHE
NPSAMOM € YIJIOBBIM KO3(DPUIIMEHTOM, YTOI MEXKIY TPSIMBIMH.

Tema 2. Bexmopuas aneedpa

Bekropsl Ha npsimoii 1 B ipocTpancTe. Koopaunarel Bekropa. ClokeHne
BEKTOPOB U YMHOKEHUE BEKTOPA HA YMCII0. CKATAPHOE NPOM3BEACHUE BEKTOPOB. Ero
CBOMCTBA M CKAIPHOE MPOU3BEACHHUE B KOOpAMHATaX. [ [pOEKIMst BEKTOpA HA BEKTOP.
BekropHoe npousBeneHue BEKTOPOB. Ero cBoiicTBa. BEKTOpHOE MPOU3BEACHUE B
KoopauHarax. CMEIaHHOe NPOU3BEACHUE BEKTOPOB U €r0 T€OMETPAYECKUI CMBICTT.

Paznen 3. Ciyuaiinbie cOObITHS

Tema 1. Beposmuocme ciyyatino2o cobvimuis



CrnyyaiiHbie COOBITHS W CITyYaiHbII 3KCIEpUMEHT. CTATUCTUYECKUI CMBICIT
BeposTHOCTH. Kitaccuyeckuii cmocod noacuéra BEpPOATHOCTH. [ 'eoMeTpryecKue
BEPOSATHOCTH. Pazmenienus, CoueTanus NepeCTaHOBKU. [ [puHIMI TPOU3BEACHUS.

Tema 2. Aneebpa cobvimuil u c80UCMBA 8ePOAMHOCIIU

JleiicTBus ¢ coObITUSIMU U X CBOMcTBA. Knaccudukanms COObITHIA:
JOCTOBEPHOE COOBITUE, HEBO3MOKHOE COOBITHE, HECOBMECTHBIE COOBITUSL. OCHOBHBIE
CBOICTBA BEPOSITHOCTH M UX CIIEACTBUS. BEPOSATHOCTh CYMMBI COOBITHN 1
BEPOSITHOCTh MPOTHBOIOJIOKHOTO COOBITHS. Y CIIOBHASI BEPOATHOCTh U TEOPEMA
YMHO>KEHUS BEPOATHOCTEH. [lomHas rpynmna coObiTrii. dopmyna NOJHON
BepositHOcTH. Dopmyel baiteca. [locnenoBaTebHbIE HE3ABUCUMBIE UCTIBITAHUS,
(dopmyiel beprymm.

Paznen 4. Cnyvaiinbie BeJIHYHHBI

Tema 1. J[uckpemmuvie ciyyatinvie GeiuyuHbl

Cnyyaitnas BennuuHa 1 €€ QyHKIMS pacnpenenenus. Pan pacnpeaenenus u
MAaTEMATAYECKOE 0XKMIAHNAE TUCKPETHOM Clly4aiiHas BENMYMHBL. bUHOMUAIbHOE
pacrpenencHue.

Tema 2. Henpepuvignwvie ciyyatinvle GeiuyuHvl

[I1OTHOCTB pacnpeneneHuss U MaTEMATUYECKOE O’KAJAHUE HENTPEPBIBHON
clydaiiHOW BenmuuuHBL. PaBHOMepHOE pacnpenenienue. [lokasarenpHoe

pacnpenenaeHue U (yHKIUS HaJIEKHOCTH.

Tema 3. Ceoticmea Mamemamuyecko20 OHCUOAHUS U OUCNEPCUU

Jucnepeus. CBORCTBA MATEMATUYECKOTO OKUIAHUS A TUCTIEPCUU.

Tema 4. Qynxyuu om Cry4aiulx 6eAUYUH

OYHKIMYU OT CITyYaWHBIX BEJIMUMH. DOPMYJIBI AJI JUCTIEPCUN TUCKPETHBIX U
HETPEPBIBHBIX CIIYYAHHBIX BETUYUH. COBMECTHOE PACTIPEACIICHUE CITYYaiHbIX
BenmuuH. HezaBrcumele cinydaiinbie BeMMYrHbL. CBOWCTBA MATEMATHYECKOTO
0’KWJIaHUS A JTUCIIEPCUU HE3ABUCUMBIX CJIyYAHHBIX BEJTMYMH.

Tema 5. Hopmanvroe pacnpeoenernue

HopmansHoe pacnpenenenue. CBOHCTBAa HOPMAJIBHO PacnpeneaéHHbIX
CIIyYalHBIX BEIMYMH. BEPOATHOCTH MONAAAHKU HOPMAIBHO PacnpeACIICHHON
CIIy4aifHO# BEJIMYMHBI B 3a1aHHbIi nHTEpBAIL, QyHKIMs Jlamnaca. ColicTBa
¢ynkmu Jlammaca. [IpaBumo Tpéx curm.

Pazpaen 5. DiieMeHTBI MATEMATHYECKOI CTATHCTHKH

Tema 1. Bbibopounwiii memoo

OcHoBHas 3a/1a4a MaTEMATUYECKON CTATUCTUKUA. BHIOOPOYHBINA METOI.
CTarucTHUECKUI psall, BAPUALMOHHBINA PAJ, AHTEPBAJIbHBINA BAPUALMOHHBINA P/,
['ucTorpaMMa OTHOCUTENBHBIX YaCTOT M SMOUPHAYECKAs (PYHKIUS pacnpeacacHHUs.

Tema 2. Cmamucmuyeckue oyeHku

CrarucTruecKkne OLEHKU U UX CBOMCTBA. OLEHKHU BEPOATHOCTH ,
MAaTEMATAYECKOTO 0XKUAAHUS U TUCTIEPCUU. THTEPBAIbHBIE OLEHKH
MAaTEMATHYECKOTO 0XKUAAHUS U TUCTIEPCUH.

Tema 3. Ilposepka cunomes

Kpurepnit [ Inpcona it TpoOBEPKU TMIIOTE3B! O BUIE PacClpEacIICHUs
CIIYYaHOUN BEJIWYHUHBI.












3amauu K pazneny «JIeMEeHTHI BBICIISH anreOpb»

1. BeMucauTh onpeneauTesib MaTPULbL.

1 2 3 4 5
2 3 7 10 13
3 5 11 10 21
2.7 7 7 2
1 4 5 3 10

2. Pemuts Tpems criocobamu: a) Meron Kpamepa; 6) Metonom ["aycca; B) MaTpiuHBIM CIIOCOOOM.
X +x,—x,==2
4x, —3x, + x; =1
2%, +x,—x; =1

3. Jlana matpuua A. Haiitu matpuny A~' u yeranosuts, uto A4- A" = K

2 2
A=|1 -1 0
-1 2 1

3anauu k pazneny «BekropHas anreOpay

4. HanucaTp pas3yioKeHUE BEKTOpa X IO BEKTOpaM P, (.7

x=(-2,4,7)
p=(0,1,2)
q=(1,0,1)
r=(1,2,4)

5. JlaHbI KOOPAMHATHI BEPIINH HeKoToporo TpeyronbHuka ABC A(-1; 7), B(1; —4), C(3; 0). Haiitu: a)
ypaBHEHHE CTOPOHBI AB; 0) ypaBHEeHHE BBICOTHI, IPOBENEHHON U3 TOUYKH (; B) YpaBHEHHUE MEAMAHBI,
NPOBEJEHHOH W3 TOUKHM A, I') TOUKy mnepecedeHuss meauansl AL wm BeicoTel (D, 1) Tuiomanb
TpeyroibpHuka ABC.

—

6. Bextopsl d, b, C 3amaHbl B IPOCTPAHCTBE CBOMMM KoopauHaTamu. Haiitu:

a) NIuHY BekTopa 2d — b+3¢, 6) KOCHHYC yriia MKy BeKTopamu d + bu ¢—2a.
a= {6,‘0,‘—8} ,b ={2,‘2,‘3} ,C= {],‘—],‘4}
3ana4u k pasaeny «AHaJUTHUECKast TeOMETPHSD

7. HammncaTh ypaBHEHHE MpsiMOii Tipoxonsiuel depes Touku A(2;0) B(-1;4)
8. Hanmcatp ypaBHEHUE MpsMON NPOXOsIIei yepes Touky A(2;3) mapayutensHo npsiMoi y=3x-4

9. YCTpPOMCTBO COCTOMT M 5 3JIEMEHTOB, 2 U3 KOTOPBIX M3HOLIEHBI. [Ipn
BKJIFOYEHUH YCTPOMCTBA CIIyYalHBIM 00Pa30M BKJIIOUYAKOTCS 2 AiieMeHTa. ONpeacinTh
BEPOSATHOCTb, YTO BKIFOUEHHBIMU OKAXKYTCS HEU3HOLIECHHBIE JIEMEHTHI.

10. Ha ceMuMecTHYIO CKaMEKy cydaiiHbIM 00pa3oM pacCakKMUBAETCS 7 YETTOBEK.
KakoBa BEpOATHOCTB TOT0, YTO BA ONMPEAEICHHBIX YEJIOBEKA OKAKYTCS PAAOM?
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11. JIBa paancTa NbITAOTCS TPUHATH CUTHA NepeaaTunka. [lepBolii 3 HUX
CMOKET 3TO CHENATh C BEPOITHOCTHIO 60 %, a BTOPOIA - ¢ BEpOITHOCTHIO 80 %, HE3a-
BHCHMO JIpYT OT Apyra. HailTh BEposITHOCTB, 4TO XOTs Obl OTHOMY U3 HUX YIACTCS
NPHUHSTH CUTHAJL.

12. Jlns curnanu3anuu 00 aBapuu YCTAHOBIICHBI J1BA HE3aBUCUMO Pa00TarOIUX
CUTHAIM3aTopa. BEPOATHOCTH TOTO, YTO PH aBAPUK CUTHAIM3ATOP CcpaboTaET, paBHA
0,95 nns nepsoro curnaymmsaropa u 0,9 nns Broporo. Haiitu BEpOSTHOCTB TOTO, YTO
NP aBapuu cpabOTacT TOJIBKO OAWH CUTHAIM3ATOP.

13. B 1ByX KOpoOKax HaXOAATCS OJHOTUITHBIE TUOABL. B meproii - 20 wiT., U3 HUX
2 HEHCIPaBHBIX; BO BTOPO# - 10 mt., u3 Hux 4 HencnpaBHeix. Hayran Oblia BeIOpaHa
KOpoOKa, a 3aTeM K3 Hee Hayraj ObuT BeIOpaH 1uoa. OH OKa3alics HEMCITPABHBIM.
Haiiti BEpOSTHOCTH TOTO, YTO OH OBbLJT B3ST U3 BTOPOl KOPOOKH.

14. Pagrocoo01eHne MOKET ObITh MEPEAAHO THEM (C BEPOSITHOCTBIO 3/4), mubo
HOYBIO (C BEPOATHOCTHIO 1/4). M3-32 mOMEX BEPOSTHOCTh €0 YCIEIIHOTO MprUeMa
cocraeiseT aHeM 60 %, a Houbto 80 %. HaliTu BeposATHOCTB, YTO coo0ImEHNE Oy aeT
OPUHSTO.

15. U3nennus  HEKOTOPOro  MPOM3BOACTBA coaepkar 5%  Opaka.
BEPOSITHOCTh TOTO, 4TO cpeau 600 B3AThIX HAayraj U3Acauil 25 OpaKOBaHHBIX.

16. Cpenu cemsiH prxu umeercst 0.2% ceMsiH COpHAKOB. KakoBa BEpOSATHOCTH IIPH
ciyqaitHoM or6ope 5000 cemsiH 0OHApPY>KUTh HE OoJiee 3 CEMSH COPHIKOB?

17. BEpOATHOCTh TMOSIBIIEHUS YCIEXa B KOKAOM ucneiTanuu pasHa 0.4. Haiitu
BEPOSATHOCTB TOTO, 4TO NpU 550 UCHBITAHUSX YCIEX HACTYNUT He MeHee 210 m He
oonee 240 pas.

18. 3akoH pacnpenencHuss TUCKPETHON CIIy4alHOW BEIMYMHBI X 3aJaH B BHUJC
taOmuiel. Haiitu: 1) maremarnueckoe oxuaanue M(X); 2) aucnepcutro D(X); 3)
CpEeIHEE KBAAPATUUYECKOE OTKIOHEHHE o(X); 4) HaYalbHblE M LEHTPAJBHBIC
MOMEHTBI TIEPBOTO, BTOPOTO W TPETHEr0 MNOPSAKOB. [TOCTPOMTH MHOTOYTOJIbHUK

pacnpeeTcHus,
X.

P
19. HenpepbiBHas cinydyaiiHas BEIMYMHA X 3a/aHA WHTETPAIbHON (DYHKIUEH.
Haiitu: a) mupdepenumanbayro QyHKIUIO f(x) W TOCTPOUTH €€ rpaduk; O)
BEPOATHOCTH TOrO, YTO B pe3yJbTare HUCHOBITaHAS X [OPUMET 3HAYCHHE,
NPUHAIEKALIEE UHTEPBATY («, B); B) MATEMATHUECKOE OXKUIAHUE M (X) U CpeaHee
KBaJIpaTUUCCKOC OTKJIOHCHUE o (X).

Haiitn

20 25 30 35 40

02 0.3 02 0.1 02

0 x<2 3 4

_ 2 o = ’ =4,
F(X)= % 2<x<5 P

1 x>5

20. J1aHbI 3aKOHBI PACIPEACIICHUS HE3ABUCUMBIX CITyYaHBIX BEJIMYAH X U V.

Haiitu 3ak0H pacnpeneneHus cnydaiiHoi BenmuunuHbl Z =X +Y , M(Z), D(Z), o(Z£)

X

1

3

5

Y

12

13

15

p

0.1

0.7

0.2

p

0.5

0.1

0.4
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21. YCTaHOBUTH CTENEHD CBA3U MEXKAY MPU3HAKaMu X U Y

X 5 8 12 17 21
Y 1 2 4 7 9

IIpumepHBIil NepeyeHb BONPOCOB AJs1 MOAT0TOBKH K IK3aMeHY
1. Cucrema NMHERHBIX YPABHEHUH, PELICHUE CUCTEMBI, SKBUBAJICHTHBIC
CUCTEMBI.
2. Meton I aycca pemeHust CUCTEMBI JINHEHHBIX YPABHEHUM
. Onpenenureny BTOPOro U TPETHETO MOPSIKA
. Meron Kpamepa perieHust CHCTEMbI IMHEMHBIX YPABHEHUH
. CBoiicTBa OnpenenuTens
. [TpousBeaeHue marpuil
. Ennanunas matpuna u o6parnas matpuna. [lpumep oTeickaHusl.
. JlekapToBa cucTteMa KOOPAMHAT Ha TUIOCKOCTH U B MTPOCTPAHCTBE
9. PaccTosiHMEe MEXKY TOUKAMU C U3BECTHBIMU KOOpAMHATaMU. JleneHue
OTPE3Ka B JAHHOM OTHOLICHUH.

01N LN =W

10. YpaBHEHHUE JTMHUM HA TUIOCKOCTH, YPABHEHHUE OKPY>KHOCTH.

1. YpaBHEHUS NPAMONA HA TUIOCKOCTH.

12. YT0oJI MEXAY NPAMBIMY, YCIOBUS NAPAIIEIBHOCTH U
NEPNEHANKYISIPHOCTH TIPSIMBIX

13. BekTopsl , clIo)KeHHE BEKTOPOB M YMHOKEHHE BEKTOPA HA YUCIIO

14. Koopaunartsl BekTOpa, ux cBoicTBa. CKaJIsSPHOE MPOU3BEICHUE
BEKTOPOB U €ro CBOMCTBA. CKaNsSPHOE MPOU3BEICHUE B KOOPAUHATAX.

15. OrnpenencHrue 1 KAHOHUYECKOE YPABHEHUE DIITATICA.

16. OnpeneneHne 1 KAHOHUYECKOE YPaBHEHUE THITEPOOJIHI.

17. OnpeneneHne 1 KAHOHUYECKOE YpaBHEHUE TapaOoIIbl.

18. CTaTuCTHYECKUI CMBICT BEPOSITHOCTH. OTHOCHUTEIIBHAS YacTOTAa,
CIIy4aifHOE COOBITHE, CITyYalHBIH SKCIIEPUMEHT, BEPOSITHOCTb.

19.  Knaccuueckuii cnocod noacuéra BEpOSTHOCTH, PABHOBEPOSATHBIC
UCXOJIbI, OJTArOMPUATHBE HUCXOIBI.

20. ['eomeTpryeckre BEPOSATHOCTH.

21. YnopsaouEHHBIE U HEYNOPSIOUYECHHBIE HAOOPBI, PA3MEILCHUS,

COYCTAHHUSI, MEPECTAHOBKH, MPUHIIUN TPOU3BEACHUS, (POPMYJIBI TSl Unca
pa3MELIEHUH, IEPECTAHOBOK,COYECTAHUI.

22. JleiicTBUS CO Clly4aiiHBIMU COOBITUSIMU M MX CBOMCTBA.

23.  HeB03MOKHOE M JOCTOBEPHOE COOBITHSI M KX CBOMCTBA.

24, HecoBMecCTHBIE COOBITHS, CBOHCTBA BEPOSATHOCTH U CJICICTBUS U3 HUX.

25. Y cioBHAs BEPOSTHOCTH, TEOpPEMA IPOU3BEACHUS BEPOATHOCTEM,
HE3aBUCHMBIE COOBITHSL U COOBITHS HE3aBUCUMBIE B COBOKYITHOCTH.

26.  Ilonmnas rpynma coObiThiA, (POPMYJIbI MOJHON BEPOATHOCTH U baiieca.

27.  llocnenoBarenbHBIE HE3aBUCUMBIE HCIIBITAHUS, (POPMYJIBI BepHyH.

28. Crny4aiiHas BeTMUMHA, €€ pacIpeaeICHUE U (PYHKIIUS PACTIPEICICHHMS.

29.  Pap pacnipeneneHus U MaTeMAaTHIECKOE 0oKMIAHUE TMCKPETHON

CIIy4aiHOM BenMUMHBI. OCHOBHOE CBOMCTBO PsAa paclpeaciICHuUs.
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11. Merogu4ecKkue peKOMEHIANUN CTYACHTAM 10 OCBOCHUIO TN CIUIIINHBI

OCBOCHUE MUCIMIIMHBI MPEANOJIAracT PEryispHOE MOCEIIEHUE ayTUTOPHbBIX
JEKIMOHHBIX U MPAKTUYECKUX 3aHSATHHA.

JUis  CTYJEHTOB  €XKEHEACTbHO MPOBOJAATCS  KOHCYJBTAllMHM, KOTOPbIE
HACTOSATENIbHO PEKOMEHIYETCS CUCTEMATHMYECKH Moceularb BCEM CTYyJEHTaM, Y
KOTOPBIX  BO3HMKAIOT TNPOOJEMbI C YCBOGHHMEM HOBOTO  Marepuaia, He
CMPABJISIIOIIMMCS. € 3aJaHUSMU JUIE CaMOCTOSITENIbHON MOJATOTOBKH, >KEJIAIOLIUM
HAWJTy4lIuM 00pa3oM MOJArOTOBUTHCS K KOHTPOJIbHBIM padoTaM, TECTaM.

Buasl u popmbl 0TpadOTKH NPONMYIIEHHBIX 3AHSITHI

CTyZneHT, NpomyCTUBLIMI 3aHATHS 00s3aH TPOACMOHCTPUPOBATH 3HAHHE
NPONYIICHHOTO MaTtepuana, pemas 3aJaHusl, aQHAIOTWYHBIE TEM, 4YTO ObLIM
PacCMOTPEHBI B ayAUTOPUH. ECIH k€ CTyAEHT HE MOXKET CaMOCTOSITEIbHO OCBOUTH
OPONYIICHHBIH MaTepuall, TO MOJy4aeT HEOOXOOUMBIC €My KOHCYJIbTAllUU Y
MPENOAABATEIS.

12. MeToau4eckue peKOMEeHAAIMH NMPEnoAaBaTe/IsIM M0 OPraHu3alu 00y4eHust
N0 AMCUHIIHHE

Crnemmdpuyeckoii  0COOEHHOCTBIO JTUCHUILIMHBL  «BbICIIas wmaremaThka»
SBJIICTCS, ¢ OJHON CTOPOHBI, OTCYTCTBHE MPEAIICCTBYIOIIMX KyPCOB B MPOLECCE
0oOy4deHusi B By3€, a C APYroil — OOJIBIIOE KOJWYECTBO MUCUMIUIAH, Ui KOTOPBIX
MaTeMaTHKa SBIIIETCS OCHOBOIOJIArAOMICH. 3TO BieyeT 3a c000i HEOOXOIUMOCTH
NPUKIAABIBATE 0COObIE yCuiusl Aist (POPMUPOBAHHS CUCTEMbI OCHOBHBIX MOHSTHIMA,
UCIMOJB3YEMBIX U1 ONMHCAHWS BAKHEHIIMX MATEMATHYECKUX MOACICH W
MaTEMaTHYECKUX METOJOB, PACKPBITUSI B3AUMOCBSI3H 3TUX MOHATHHA, (POPMHUPOBAHHUS
HABBIKOB CAMOCTOSITEIbHOM pabOThI, OpPraHU3aliK UCCIIEI0BATEILCKONH PAOOTBL.

BeneacrtBrue yka3aHHBIX OCOOEHHOCTEN AMCUMIUIMHBI TPETIOAABATEIIO CIECTYET
OPraHHU30BBIBATH 3AHATHS C YYETOM PA3IUYHOIO YPOBHS MOATOTOBKH CTYJEHTOB,
mipdepeHunpysl 3aJaHAS KaKk I CaMOCTOSITENIbHOM TMOATOTOBKH, TaK W JUIs
KOHTPOJIsI MPUOOPETACMBIX 3HAHWI, YMEHUI 1 HABBIKOB.

Cnenyer oOpartuTh AOCTATOYHOC BHHUMAHWE HA OPraHHU3ALMI0 KOHCYJIbTALMN,
KOTOPbIE MOTYT OBbITh KaK TPYMIIOBBIE, TAK U UHAWBHIYATLHBIC.

OOpa3oBarenbHBI  MPOLECC MO JAWCUMIUIMHE OpPraHu30BaH B Qopme
y4eOHBIX 3aHATUH (KOHTakTHas pabota (ayAWTOPHOM W BHEAYAMTOPHOMN)
o0y4Jaronmxcsi ¢ MPernojaBarejeM U CaMOCTOSTENbHAs padoTa O0yYArOMIMXCS).
Y4eOHble 3aHATHS (B TOM YHMCIE N0 peanu3alud MPaKTUYECKOH MOATOTOBKH)
NPEACTABIICHBI CACAYIOMIMMH BUAAMM, BKITKOYAs YUEOHBIE 3aHATUS, HATPABICHHBIC
Ha MPAKTUYECKYIO MOATOTOBKY OOYYAOIIMXCS U MPOBEACHUE TEKYIIErO KOHTPOJIS
YCIEBAEMOCTH:

JIEKUUY (3aHATHS JTEKIIMOHHOTO TUNA),
CEMHUHApBI, MPAKTUYECKUE 3aHATUS, Ja0oparopHble pPadOThl  (3aHATUSA
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CEMUHAPCKOI0 TUMA),

KyPCOBOE MPOEKTUPOBAHUE (BBITOJIHEHUE KYPCOBBIX PadoT);

IPYIIOBBIE KOHCYJIbTAIIUY;

WHAUBUJYATbHBIE  KOHCYJbTAlMU M WHBIE  yueOHBIE  3aHATHS,
NPEAYCMATPUBAOIINE HHIUBUAYATBHYIO PA00OTy MPENoAaBaTeis ¢ 00y4YaromuMcs,

camoCTOsITeNbHAsE Pad0Ta 00y YArOIIHAXCS;

3QHATHUS UHBIX BUJIOB.
Ha y4eOHbIX 3aHATHSX OOYyuarolIMecs BBIMOJHSIOT 3aljIaHUPOBAHHBIC HACTOSILEH
nporpamMMoi OTAEIbHbBIE BUABI YUEOHBIX PA0OOT, B TOM UYHUCIE OTACIbHBIX 3JIEMEHTOB
padoT, CBA3aHHBIX ¢ Oyaymed TpoPeCcCHOHATEHON ACATENBHOCTHIO.

Buabl 1 popmbl 0TPA0OTKH NPONMYIIEHHBIX 3AHATHI

CTyAeHT, NPONYCTUBIINNA 3aHATHS, 00s3aH NPEIOCTABUTh KOHCIIEKT JICKIIWM U
pEIEHUE 3a7a4, PEIIAEMBIX HA TPOMYIICHHBIX 3AHATUSAX, U OTBETUTH HA BOITPOCHI
MPENOAABATENS O XOAE PEIICHU 3aAa4.

IIporpammy paszpatorain (u):

[Tpynknit Anexcanap CereeBud, KaHAWAAT MEA. HAYK

(moamuce)
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