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1. TACIIOPT ®OHJIA OHEHOYHbIX CPEJICTB

1.1. O61acTh NPpUMEHEHHUs OLIEHOYHBIX CPEACTB.

®onn  omneHouHblx cpenacts  (POC) mnpenHasHaueH JUIsi KOHTPOJIS H  OICHKH
00pa3oBaTeIbHBIX JOCTH)KEHUI O0yUYaroMMXCs, OCBOMBIIMX MPOTrpaMMy Y4eOHON AMCHIUTUINHBI
EH.01 Maremaruka.

OOC BKIIOYAET KOHTPOJIbHBIE MarTepuaibl Il MPOBEICHUSI TEKYIIEro KOHTPOJISI M
MIPOMEKYTOYHOM arTecTanuu B popme auddepeHIInpoBaHHOTO 3a4eTa.

1.2. TpeOoBaHusl K pe3yJibTaTaM OCBOEHHS YUeOHOM TUCUMIIJIMHBI.
B pe3ynbrate ocBoeHUS Y4eOHON MUCIUTUIMHBI 00YYaIOIHICS JTODKEH:
3HATh!
—  3HaueHHE MaTEeMaTHKH B MPpo(ecCHoHANbHOM fesTenbHOCTH U pu ocBoenuu [1T1CC3;
— OCHOBHBIE MaTeMaTHMYECKHE METOJbl pelIeHHs] MNPUKIAJAHBIX 3aJady B 00JacTu
npodeccuoHaNbHOM NesSTeNIbHOCTH;
—  OCHOBHBIE IOHATHUS U METOBI TEOPUHU BEPOSITHOCTEH M MAaTEMAaTHYECKON CTaTUCTUKHY;
—  OCHOBBI HHTETPAIBHOTO U TU(HEpEeHIINATFHOTO HCUNCICHHS,

yMeTh:
—  pemaTh NPUKIATHBIE 33/1a41 B 001aCTH MPO(HECCHOHAIBHON ACITEIbHOCTH;
pemaTh NPUKIAJHBIE 3a7a4d B 00JacTH TEOpPUM BEPOSTHOCTEW M MaTeMaTHYeCKOH
CTaTUCTHKH,

—  OIpenensTh OCHOBHBIC CBOWCTBA YHMCIOBBIX (YHKIMH, WUIIOCTPUPOBAaTh HUX Ha
rpadukax;

— pemath MNPHUKIAAHBIE 3amaud B oOnacth auddepeHnatbHoro M HMHTETPAIbHOTO
MCUYHCIICHUSL.

HMeTh NPAKTHYeCKHIl ONbIT:

—  HCIOJIb30BaHMUA MAaTEeMaTHUYECKUX METOJIOB B IPO(PECCHOHATBHON e TETFHOCTH;

—  peleHus NPUKIAAHBIX 3a7ad B 00JIACTH TEOPUM BEPOSITHOCTEH M MaTeMaTH4eCcKOu
CTaTUCTHUKH;

—  ONpeJeNeHHs OCHOBHBIX CBOMCTB YMCIOBBIX (YHKIMHA, WIUTIOCTPUPOBaTh HUX Ha
rpadukax;

— peleHus NPUKIAAHBIX 337ady B oOnactu U@ epeHlIraIbHOr0O W HHTETrpajibHOTO
UCYHCIICHUS.

1.3. Ilepeyenb koMneTeH Ui, popMHUpyeMble y4eOHOMH TUCHUTIINHOM.

OK 2. Opranu3oBblBaTh COOCTBEHHYIO J€STENbHOCTh, BBHIOMPATH THUIIOBBIE METOJbI U
CIO0COOBI BHITMOHEHUSI TPO(PECCHOHANIBHBIX 33/1a4, OLIEHUBATh UX 3(PPEKTUBHOCTH U KAYECTBO.

OK 4. OcymecTBisiTh MOUCK M HCHOJb30BaHUWE HH(MOPMAIMM, HEOOXOIUMOM s
3¢ (PEKTUBHOTO BBIMOJTHEHUSI MPOPECCUOHAIBHBIX 3aj/1ad, MPO(HECCUOHATBFHOTO U JTUYHOCTHOTO
pa3BUTHSL.

OK 5. MHcnonb3oBath  HMHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJOTHMH B
npodecCuOHAIBHOMN J1eSITeTbHOCTH;

B nmpouecce ocBoeHus AUCHMIUIUHBI Yy CTYIEHTOB JOJDKHBI OBbITH C(HOPMHpPOBaHBI
cienyronue npodpeccruonanbabie kommneTennuu (I1K):

IIK 1.2. ITIpoBoauTh mabopaTopHbIE OOMIEKIMHUYECKHE HCCIICTOBAHUS OMOIOTHYECKUX
MaTepUajoB; y4acTBOBAaTh B KOHTPOJIE KaueCTBa.

I1K 1.3. PeructpupoBaTh pe3ynbTaThl JaOOPATOPHBIX OOIIEKINHUYECKUX UCCIEA0BAHUM.

IIK 2.3. [IpoBoauTh OOWIMI aHanmW3 KPOBHM U JOMOJHHUTEIbHbIE TIe€MaTOJIOTHYECKUE
HCCJIEIOBaHMsI; y4aCTBOBATh B KOHTPOJIE KauecTBa.

IIK 2.4. PeructpupoBaTh NOIYYEHHBIE PE3YIIbTATHI.



I[IK 3.2. IIpoBoauth nabopaTopHble OMOXUMHUYECKUE HCCIEAOBAHUS OUOIOTUYSCKUX
MaTepuasoB; y4acTBOBAaTh B KOHTPOJIE KauecTBa.
1K 3.3. PeructpupoBath pe3yabTaThl 1a00paTOPHBIX OMOXUMUYECKUX HCCIIEIOBAHUI.
I[IK 4.2. IIpoBoauth J1aOOpaTOpPHBIE MHUKPOOHOJOTHUYECKHE M HMMYHOJIOTHYECKHE
UCCIICIOBAaHUS OMOJOTMYECKHX MaTepHuajoB, Mpo0 OOBEKTOB BHEIIHEH Cpeasl M IMHUIIEBBIX
MPOJYKTOB; Y4aCTBOBaTh B KOHTPOJIE KAYECTBA.
I1IK 4.3. PeructpupoBaTh pe3yibTaThl IPOBEAECHHBIX UCCIEJOBAHUM.
I[IK 5.2. T'otoBuTh mpenaparsl ajig Ja0OPATOPHBIX THUCTOJOTHYECKHX HCCICIOBAHUI
OMOJOrM4YEeCKUX MaTEPUAJIOB U OLIEHUBATh UX KAa4eCTBO.
[IK 5.3. PeructpupoBaTh pe3yabTaThl TUCTOJIOTHYECKUX UCCIETOBAHMIA.
1K 6.2. [TpoBoauTh 0TOOp P00 OOHEKTOB BHEIIHEH CPeIbl M MPOYKTOB IMUTAHUSL.
IIK 6.3. IIpoBoauTh 1ab0paTOpHBIC CAHUTAPHO-TUTUEHUYECKUE UCCIIEOBAHUS.
IIK 6.4. PeructpupoBaTh pe3yibTaTbl CAHUTAPHO-TUTUEHUYECKUX UCCIIEJOBAHUM.

2. IKAJIA OHEHUBAHUA

Ouenka Otiaun4yno Xopouio yaosjaersoput | HeynoBiersopu
(3auTeHo) €JIbHO TeJIbHO (He
3a4TEHO)
KauecTBoO IIOJIHO U3J1araeT JAET OTBET, U3JIaraer oOHapyKUBaeT
OTBETOB HA U3Y4CHHBIN YIOBJIETBOPSIO | MaTepuain HE3HaHUe
BOIPOCHI N0 MaTepuai, JaéT LIUH TEM XKe HEIOJIHO U OoJbIIel YyacTu
TeMam [IpaBUJIbHOE TpeOOBaHUSAM, | JOIYCKaeT COOTBETCTBYIOILE
AUCHHUILIMHBI OIIpe/IeJICHHOE 4TO U JUIsS HETOYHOCTHU B ro paszaena
MIOHSTHIA; OLICHKH OnpeesIeHun U3y4aeMOro
OoOHapy>KUBaeT «OTJINYHO», HO | TOHATUN WU MaTepuaia,
[IOHMMAaHHe jomnyckaer 1-2 | GpopMynupoBKe | IOIyCKaeT
Marepuaa, OLIMOKH, TEOpUIi; HE OLIMOKH B
MOKET KOTOpBIE caM yMeeT bopmynupoBKe
00OCHOBATh CBOU | K€ JIOCTaTOYHO OIpeeIeHUI U
CYXJCHMUS, UCIPABIISET, U | TIyOOKO U TEOpuH,
IIPUMEHUTH 1-2 Hegouéra B | T0KazaTenbHO MCKQKAFOIINE UX
3HAHUS Ha nocneaoBarenb | 000CHOBATh CMBICII,
MIPaKTHKE, HOCTHU U CBOM CYXJIeHUs | Oecrops0uHO U
MIPUBECTH A3BIKOBOM U TIPUBECTHU HEYBEPEHHO
HE00XO0/AUMBbIE odopmieHun CBOM IIPUMEDPBI; | HU3JIaract
IIPUMEPHI HE U3JIaraeéMoro U3J1araer MaTepuan
TOJIBKO IO MaTepuan
y4eOHUKY, HO U HEIOoCJIEN0BaTe
CaMOCTOSITEIILHO JBHO U
COCTaBJICHHbIE; U JIOITYCKaeT
3J1araeT OIINOKYU B
MaTepuan S3BIKOBOM
IIOCJIE0BATEIBHO odopmieHnn
U TIPaBHJIBHO C U3JIaraeéMoro

TOYKH 3PEHHUS
HOPM




JUTEPATyPHOTO

SI3BIKA
KauecTBoO BCE 3aJ]aHUs penieHo BepHo | pemeHo ot 50 JOMYIIEHBI
BbINOJIHEHUSA pEIIEHBI BEPHO; 6omee 80 % 1o 79 % Bcex OIIMOKH B OoJiee
KOHTPOJIbHBIX H3J105KEHUE BCEX 3aJIaHUM; | 3aaHUM yeM 50 %
paodoT (pemieHue | Marepuaia MOI'yT 3aJlaHUN.
3a1a4) JIOTUYHO, BCTpEUaThCs
rpaMOTHO, 0e3 HerpyObIe
OLIMO0K OIINOKHU
KoimuecTBo bonee bonee bonee Menee
NPaBUJIbHBIX 90% 65% 50% 50%
OTBETOB B TecTe
KauecTBoO 1) yuenuk mommo | YICHUK  TACT | yyeypyy YUEHUK
OTBETOB HA | poaraer OTBET, oBHapyKuBaeT oOHapyXUBaeT
BOIPOCHI W3y4eHHbIH YAOBIETBOPAIO | quanne i | HE3HAHME
au¢pdepeHupoB MaTepuan, — Jaer WU TEM XK€ | qopuMmanme Oonbliel  yactu
AHHOI0 3a4eTa NpaBHIIbHOE TPEOOBAHKUAM, | §cHOBHBIX COOTBETCTBYIOIIIE
OIpEIENICHUE qro. - u U | ponoxenuit ro pasacna
SA3BIKOBBIX OTMETKH <5, | mapmoii  Temsl, | M3Y1AEMOTO
TOHATHiA; HO Jomyckaer 1 | . MaTepuaa,
- 2 omubKw, JOTTYCKaeT
2) oOHapyXHUBaeT KOTOpBIE  CcaMm 1) M3JIAraeT | g e, B
MMOHMAaHHe e MaTepuan (bopMyIHpOBKe
Marepnaia, ucnpasnser, nu | HCHOTHO U | onpenenennii  n
MOXKET 1 - 2 Henouera | AOMYyCKaeT

000CHOBAThL CBOU
CYXKJICHHUS,
MPUMEHHUTD
3HAHUS Ha
MPaKTHUKE,
MIPUBECTU
HEOOXOIMMBbIC
IPUMEPHI HE
TOJBKO u3
y4ueOHHMKa, HO |
CaMOCTOSTENILHO
COCTaBJIEHHBIE;

3) u3J1araeT
MaTepuan

MOCIe0BaTEIHHO
U TPaBWIBLHO C

TOYKHU 3peHus
HOPM
JUTEPATypHOTO
A3BIKA.

B
HOCJIEI0BATEIb
HOCTH u
SI3BIKOBOM
odopmIIeHUN
U3J1aracMoro
marepuaa

HETOYHOCTH B
OTpeIeTICHUN
MOHATHHA  WIIH
bopMynupoBKe

MIPaBUIL;

2) He
JOCTaTOYHO

yMeeT

rJ1yOOKO "
JTIOKa3aTeIIbHO
000CHOBATH
CBOM CYXJICHUS
u MIPUBECTU
CBOHU IIPUMEPHI;

3) uznaraet
MaTepua
HEIIOCJIEI0BATE
JIBHO U
JIOTTYCKaeT
OIINOKH B
SI3IKOBOM

paBuJI,
UCKaKaIONIMe HUX
CMBICIT,
OecropsiIouHo U
HEYBEPECHHO
u3jaraet
mMarepual.
Ornenka «2»
OTMEYACT TaKue
HEIOCTaTKH B
MOJATOTOBKE
yUEHHKA,
KOTOpBIC
SIBIISTFOTCST
CephE3HBIM
NPETSATCTBHEM K
YCIIEITHOMY
OBJIa/ICHUIO
MOCTIC TYFOIIIAM
MaTepHaIOM




odopmIIeHUN
U3J1aracMoro

MarepHana

3. IEPEYEHb OHEHOYHBIX CPEJICTB I10 PA3JIEJIAM U TEMAM

Ne n/m Ha3zBanue pa3nesa/TeMbl ®opMa OlIeHOYHBIX CPEICTB

1 KonrponbHas pabora, mpakTHueckas
OCHOBBI TMHEHHOH anreOpsl. paboTa (perieHue 3a1a4, TECTOB), YCTHBII
ompoc.

2 KonrtponbHas pabora, npakTruueckas
OCHOBBI MaTEMATUYECKOTO aHATIU3A. pabora (perieHue 3a/1a4, TECTOB), YCTHBIH
orpoc.

3 KontponbsHas paboTa, mpakTudeckas
OCHOBBI TEOpPUU BEPOSTHOCTEH. paborta (pelieHue 3aa1a4, TeCTOB), YCTHBIIH
orpoc.

4. KOMILUIEKT MATEPHAJIOB JUISI OUEHKHA C®OPMUPOBAHHOCTH YMEHMUIA
W 3HAHU B XOJE OCBOEHUS YUEBHOI TUCLUATIJINHBI

4.1 KoMIUIEKT MaTepUAaJIOB JIsl IPOBeIeHUsI KOHTPOJIbHBIX PadoT, MPAKTHYECKHX padoT
(pelreHue 3a1a4, TeCTOB), YCTHOIO OINpoca.

OK 2. Opranu3oBbIBaTh COOCTBEHHYK) /1€ATEJIbHOCTb, BbIOMPATh THIOBbIE METOAbI M
croco0bl BBINOJIHEHHsI TPOodecCHOHAIBHBIX 3a1a4, OIEeHHBATh HX JIPPEeKTHBHOCTH U
Ka4eCTBO.

2 44—«
6 2a-3

1. Onpepenurens Matpuibsl A = ( ] PABEH HYJIIO IIPU (. PABHOM

2. Jlana matpuna A = (2 j} Torma oGparHas MaTpuiia Al paBHa
-7 5
I 3 —2}
7 -3
o5 )
-7 3
ls - 2}
-7 -3
D s —2j

3. PactBopumocTs xnopuaa Hatpus npu 20°C cocrasisier 36T conu Ha 100r Boasl.




CKOJIBKO TpaMMOB COJIM IIPU T€X K€ YCIOBUSIX pacTBopurcs B 340r?
a) 88r

0)122r

B)90r

r)100r

4. Hopwma otnycka naxukaprurHa (CpeacTBo, BO3AEHCTBYIOLIEE HA HEPBHYIO cuctemy) 1,2
JIEKapCTBEHHOTO BemecTBa. CKOJIBKO TAOIETOK MOKHO IPONUCATh OOJILHOMY, €CITH B OJTHOM
tabisieTke conepxkurcs 0,1 1ekapcTBEHHOrO BelecTBa?

a) 120

6) 60

B) 12

r) 6

5. Jlana ¢yskmms Yy =+/4—-3x—x* +Ig(x+1). Torma eé 06IaCTBIO ONPEJENEHNS SABIACTCA
MHOYECTBO. ..

a) [-3:1]

6) (-3;-1) Y[L+x)

B) [-1;1]

r) (-1;1]

2x% —x+1
6. 3nauenue npenena |liM —————— pasHo o

x>0 x2 42X -5

7.Ecim Yy = sin3 X, TO —— HMeEET BU/

a) 3sin® Xcosx
6) 3cos’ x

B) 3sin®x

r) —3sin® Xxcosx

3arctg®x
x* +1

dx

8. Haiitu HeonpeeneHHbI HHTETpall I

d
9.Ecm Y = (5— eX)COSX , TO d—y UMeeT BU]
X

a) (5 ex)sinx

6) (5 e )smx—ex COSX
(eX 5)smx+eX COSX

r) (eX—S)sm X—e" CosX

10. Pemuth ypaBHEHHME: ZAT:? = Af 1

11. Ha crone Haxozastes 5 ammyn ¢ npenapatoMm A, 10 — ¢ npenapatrom B u 15 — ¢
npenaparoM C. Hayranx Gepyt 1 amnyny. KakoBa BEpOATHOCTB, YTO HayTa]l BRIOpaHHAS



amIrysia okaxketcs a) ¢ npenapatoM B 6) ¢ mpenaparom B nim C
Otser: a) 1/3 6)5/6

12. B ropojackoil KIMHUYECKON OOJBHUIIE B TeUEHUE Trojia mpoxoawin jJeueHue 4088 OoIbHBIX
(u3 Hux 143 ymepno). Imu npoBeaeno 65410 koiiko-1HEN, YMCI0 CPEAHETOIOBBIX Pa3BEPHYTHIX
koek Obuto 190. Halimute: a) mokaszaTenb CpelHEW IIUTENbHOCTH MpeObIBaHUS OOJIBHOTO Ha
Koiike, 6) 000poT KOiiKH, B) 3()(PEeKTUBHOCTD JICUCHHUS.

13. O6mas cxema uccieoBaHus QyHKIUN?

14. Pemuts cuctemy ypaBHeHui mo ¢popmynam Kpamepa
2x +3y -3z = 13
3X -y +2z = -11
4x +2y -z = 3

15. Pemuth cucteMy ypaBHeHH MeTooM ['aycca
2x +3y -3z = 13
33X -y +2z = -11
4x +2y -z = 3

OK 4. OcyumecrBasiTh NOMCK W HCHOJb30BaHHEe HHpoOpManuu, HeoOXOAMMON IJs
3p(PeKTUBHOIO BBHINOJIHEHUA TPOPECCHOHANBHBIX 3a4a4, MNPO(ecCHOHAILHOIO |
JIMYHOCTHOTO Pa3BUTHSL.

dy
1. Ecmu Yy = arctgsx, to dx MIMEET BHJI
X

a) > 5
1+25x
1
2 1+ 25x%°
5
®) o (5x)
5
R
2. Haiitu HeonpeneneHHbIi nHTErpan J‘ezx cos xdx

3. B maptum 500 amnyn. M3BecTHO, uTo B cpenHeM 10 ammyn siBistoTcs OpakoBaHHbIMH. KakoBa
BEPOATHOCTb, YTO aMITyJia OKa)KeTcsi OpakoBaHHON?

a) 50

6) 490

4. BoibepuTe npuMep HENPEPHIBHOM BETUYHHBI:
a) KonnuectBo geteil mo rojam, poauBIIKUXCs B poagome No2



0) t BO31yXa B TCUCHUE JTHSA
B) [Ipoa0/KUTEIEHOCTD JKU3HU YEIOBEKa
r) UucineHHoCTh J1eTel 1o Kiaccam

5. ITycte X; 1 X, - TOUKH 2KcTpeMyMa QyHKUMH Y = 2X3 — 9X2 —4X+5, 10 X1+ Xo
paBHO

6. Iycts M - nan6onsiee, a M - HauMeHblIee 3HaYeHNE PYHKIMH

y(X) = X2 —3%x% +3X+1 ua orpeske [0,2], torna M —M paBao

2 1 3
7. Ompenemurens |0 —3 6| paBen
0O 0 2
8. OcHoOBHbIE (OpMyYITbI KOMOUHATOpHKH. [lepecTanoBku. Pazmerenus
5 5 SIN2X — COS X
9. Haiitu Heonpe ieieHHbI HHTErpa I dx

(cos® X +sin x)?

10. Hanbr matpunel A, B,C u uncno . Beraucoure D = AB+qC

1 5 -4 -2 7
-4 -7 5
q=3, A=| 7 7|, B= , C=-1 5 -6
-6 -7 6
-2 2 1 -6 7
2
X°—5X+6

11. Haiitu npenen lim 5
x->2 X° —12x+ 20

12.  Ilpu BpaueGHOM oOcnenoBanuu 500 yenoBeKk y 5 U3 HUX OOHAPYKHUIIU OMyXOJb B JIETKHX.
OmnpenenuTe OTHOCUTENBHYIO YaCTOTY M BEPOATHOCTH ITOTO 3a00JI€BaHHUS.

13. B kopoOke HaxomsATcs 2 YIaKOBKHM aclHMpHUHA, 3 — aHAJBIWHA, 5 - amuaonupuHa. Hayran
u3Biiekaercs 1 ynakoBka. HailTu BEpOATHOCTB TOTrO, UTO €10 OKA)KETCSl YIAKOBKA aCIMpPUHA WIIU
aHaJIbTUHA.

14.  Acumnrotsl rpaduka GyHKIUN?

15. Cpemu 300 mpoOMpPOK, W3TOTOBJICHHBIX HA ABTOMATHYECKOW JIMHHUM, OKa3aloch 15
HECTaHIapTHHIX. HaliiuTe BepOATHOCTH MOSBIEHUS HECTAHIAPTHBIX TPOOHPOK.

OK S5. MHcnoas3oBarth  HHPOPMALMOHHO-KOMMYHHUKALMOHHBbIC  TEXHOJOTHH B
npodeccuoHaATILHOM 1esITeJIbHOCTH.

1. UrpanpHas kocTh Opocaetcs oJuH pa3. Toraa BeposTHOCTb TOTO, YTO HA BEpXHEH TpaHu
BBINIAJIET YETHOE YHCII0, pAaBHA

1
a J—
)2



0) 0,1
1

B —

) 3
1

I‘ p—

) 6

2. Jlns npurotoBienust 1 nutpa 7% pactBopa u3 1 murtpa marounoro 10% pactBopa

HE00XO0UMO B35iTh MATOYHOI'O PACTBOPA B KOJIMYECTBE ...

a) 7 M

6) 700 mn

B) 70Mn
r) 100mn

3. HaznaueHno: mopomok mo 6 mr 2 pasa B neHb B TeueHue 10 gueil. CKOJBKO HEOOXOIMMO
BBITIMCATh MOPOIIKA (B rpaMmax)?

a) 12 rpamm

6) 0,12 rpamm

B) 1,2 rpamMmma

r) 120 rpamm

4, B nmaptuu u3 14 neraneit umeercs § crangaptueix. Haynauy oroupator 4 neranu. Toraa
BEPOSITHOCTH TOT'O, YTO CPEAN OTOOPAHHBIX JI€TAJICH JBE CTaHAapTHHIE, paBHA

435
r) ——
1001

S. Nwmeercs 6 6miteros B Teatp. Cpean HUX 4 Ouieta Ha MecTa B iepBoM psany. Toraa
BEPOATHOCTH TOTO, UTO U3 TPEX HAyJauy BHIOpAHHBIX OUJIETOB JIBA OKAKYTCS HAa MECTA MEPBOTO
psna, paBHa

g 2 £

—
N
oo||\3 Al Ol OWw
oo

6. Jli1g mpoBesieHus! Be4epoB B yHUBepcuTeTe chopMupoBana komuccus u3 10 roHomiei u
JBYX JeBymek. /s aexxypcTBa Ha HOBOTOJTHEM Bedepe IyTeM KepeObeBKH BbIIEISIOTCS U3
KOMUCCHH TISITh YesloBeK. Toraa BeposiITHOCTh TOTO, UTO 00€ JIEBYIIKH BOWIYT B YHCIIO
JIeXKYpHBIX, paBHa
a) >

33



2
6) <
) 5
4
B R
) 25
125

1" _
) 216

7. Ins moceBa OepyT ceMeHa M3 JIByX IIaKeTOB. BeposiTHOCTH MpopacTaHus CeMsH B IIEPBOM U
BTOPOM I1aKeTax cooTBETCTBEHHO paBHa 0,9 u 0,7. Ecau B3ATh MO OJJHOMY CEMEHM U3 Ka)KJOTO
[IaKeTa, TO BEPOATHOCTh TOrO, YTO XOTA OBl OJHO M3 HUX IpOpacTer, paBHa  (OTBeT
3anucarh B BUJE JECATUIHOMN Tpoon)

8. Anrexa nonyuymsia 100 ynakoBOK HEKOTOPOTO JICKAPCTBEHHOTO Mpenapara co ckiana Nel,
200 — co ckmama Ne2 m 500 — co ckmama Ne3. KakoBa BEpOSTHOCTH TOTO, YTO OuYepeaHAS
IpoJaHHasl ynakoBKa nocrynuia co ckiaga Nel nmu Ne2?

9. Wwmeercst mATh BUJOB KOHBEPTOB 0€3 MapoOK M YETHIPE BHJIa MAPOK OJHOTO JOCTOMHCTBA.
CKoIbKMMH c1I0cO0aMHU MOKHO BBIOpaTh KOHBEPT ¢ MapKOH JUIsl TOCBUIKM MUChbMA?

10.  CKONBKMMH pa3IMYHBIMH MapUIPyTaMH MOKHO PAa3HECTH KOPPECHOHACHIMIO B 5
anpecoB?
11. B rpynme crtyneHToB 5 4YenoBeK C oTxaeieHHUs «JledyeOHoe neno», 4 denoBeka — C

«CectpuHnckoro nena», 3 — ¢ «@Papmanuny», 2 — ¢ «JlabopaTopHoil nuarHoCTUKM», 1 — ¢
«Optonennyeckoil cromaronoruny». CiydailHBIM 00pa3oM BbIOpaHbl 3 uenoBeka. Kakoe u3
coObITHI Hanboee BEPOSITHO: a) Bce Tpoe ¢ oTaeneHus «Jleuebnoe neno» mim ¢ «CeCTpHHCKOro
nenay, 0) 1 genosek ¢ «@apmanun» u 2 — ¢ «CeCTPUHCKOTO JeNIay; B) MO OJHOMY YEJIOBEKY C
«Papmaruny, «JlaboparopHoil qMarHoCTUKN» U «OpToneAMYECKONH CTOMATOIOTUI.

12. B xouBepte cpemu 100 QorokapTodek HaxoguTCs OAHA pas3bickuBaemas. Haiitu
BEPOSITHOCTH TOTO, YTO CPEM M3BJICUEHHBIX Hayral 10 KapTOYeK OKaXEeTCs HY>KHasl.

13.  YcTpoHCTBO COCTOHT M3 IISATH AJIEMEHTOB, U3 KOTOPBIX JBA W3HOIIEHBI. [Tpy BKiIFOUeHUH
YCTPOMCTBA BKIIIOYAIOTCS CIydyaliHbIM 00pa3oM JBa 3ieMeHTa. HaliTu BeposITHOCTH TOTO, 4TO
BKJIFOYEHHBIMM OKa)KyTCSl HEU3HOILIEHHBIE 3JIEMEHTHI.

14.  HaGupas HOMep TenedoHa? aOOHEHT 3a0bUT MOCIEAHNE TPU HUGPHI U, TOMHS JIUIIb, YTO
3TH 1Mdpsl pa3nuyHbl, HaOpaa ux Haynady. HailTu BeposSTHOCTh TOrO, YTO HaOpaHbl HYXHbIE

UQpHL.

15. ABTOMOOUJIBHBIE HOMEpA COCTOST U3 TpeX OykB W yerbipex 1udp. Haltu yncno Takux
HOMEPOB, €CJIM UCTOb3YyI0TCs 32 OyKBHI alipaBUTA.

IIK 1.2. IIpoBoauth JadopaTopHble OOUIEKJIMHNUYECKHE HCCIeI0BAHUS OHOJOIMYEeCKUX
MAaTEepPHAJIOB; YYACTBOBATH B KOHTPOJIE KauecTBa.

1. ITycte Xq U X, - ToukH 3KcTpemyma QyHkuu Y = 2X3 - 3X2 —2X+4, 10 X1+ X5
paBHO

8 4
2. Onpenenurens PaBEH HYJIO IPH & PABHOM

/-5 1



3. ITycte M - HanGoneiuee, a M - HauMeHbIIee 3HAYEHNE (PYHKIIUH

y(x) = x> —3x% +3x+1 na orpeske [0,2], torna M + M pasuo

4. [ycts M - mauGonbinee, a M - naumensree 3Hauenue Gynximun Y(X) = X+ — na

otpeske [0.5,2], torna M + M pasHo

5. ITycts Y = X4 — 4X3 —:|.8X2 + 45X + 63, Torna rpaduk 3T0i GyHKIUM ABIAETCS
BBITTYKJIBIM BHU3 Ha HHTEpBase(ax)

a) (-o0,-1)

0) (-1,3)

B) (-00,-1) m (3,+00)

r) (3,+0)

6. ITycte Y = X4 — 4X3 —18X2 + 45X + 63, Torna niuHa nATEpBana (CyMMa JTHH

MHTEPBAJIOB), HA KOTOPOM(BIX) TpaduK STON (PYHKINH SIBISETCS BBITYKIBIM BBEPX paBHA

2
7. Toukoii (Toukamn) neperunda rpaduka QyHxmun Yy = € X" sBisercs Touka (s1BIISIFOTCS
TOYKH)

V2 1, 21
a)( 2\/—) (2\/—)

) -——u ——
2 2
1
B) ——
e
1 2 3 -7 1 0
6/ s 41
8. Haiiti 45 -
Q. Bo Bpems ompejeieHHs KHUCIOTHOCTH >KelyJo4HOro coka no Tendepy mHomyduiu

CJIEYIOIINE PE3yIbTaThl THTPOBAHUS B MIEPBOM CTaKaHYUKE: TIepBoe TUTpoBaHue - 2,4 mi 0,1 H.
pacTBOPOM HATpHUs THAPOKCHAA, BTOPOE TUTPOBAHHE — 3 MJI; BO BTOPOM CTaKaH4YWKe - 5,5 MIL.
[TepBoHaYaNbHBIA YPOBEHB HIEIOYHU JUISI TUTPOBAHHUS OOOMX CTAKaHUMKOB COCTaBIsLT «O». Jls
TUTPOBAHUS Opaiv IO 5 MII JKETYJOYHOTO COKa B KaXKJIOM cTakaHuuke. OnpeaenuTe noka3aTenu
KHCJIOTHOCTH.

10.  Bo Bpems ompeaeneHns KUCIOTHOCTH KeITyJOYHOTO COACPKUMOTO 1Mo MUXasmcoM st
TUTPOBaHUA B3sM 10 MII KETyIOYHOIO CONEPKUMOIO M MOJYUWIIM CIEAYIOLIUE PE3yIbTaThl
tutpoBanus: I. TutpoBanue — 3,2 miu 0,1 H. pactBopoM Hatpus ruapokcuia; II. Turposanue — 4
mi; III. TutpoBanme — 5,6 mi. IlepBoHadanpHBIM ypoBeHb 1ienouu paBeH «0». Ompenenure
MIOKA3aTeNH KMCIOTHOCTH.

11.  BblYMCIUTH ONpeAETUTENb, IPUBEIEHUEM K TPEYTOJIBHON MAaTPHIIbI



11 1
2 4 8
3 9 27
12. I[To popmynam Kpamepa pemnTs creayromume CUCTEMbl ypaBHEHUI:

X, X, 2% =6
2X, +3X, —IX, =16
o5x, +2X, +X, =16

2
X“+1
13.  Haiitu acumurotsl rpaduka Gyakun Y — X
14.  Cpemu 30 amirysn, MPOBEPEHHBIX Ha T€PMETHYHOCTh, OKa3aJ0Ch 6 aMIys C TPEUIMHAMHU.

Haiinute BeposiTHOCTH TOrO, 4TO cpenu 20 BEIOpAaHHBIX aMIys a) Bce OyayT 0e3 tpemmH; 0) 3
amITyJIbl OyIyT C TPEIUHAMU;

15. B nexe paborator 6 MyxuuH u 4 xeHIUHBL [1o TabenpHBIM HOMEpaM Hay1avdy
0TOOpaHb! 7 yenoBek. HaliTh BEpOSATHOCTH TOTO, YTO CPEIM OTOOPAHHBIX JIUI OKAXKYTCSI TPU
JKEHIIMHBI.

IIK 1.3. PerucTpupoBaTth pe3yJibTaThl JA0OPATOPHBIX O0IIEKIMHUYCCKUX UCCJIeI0BAHM.

1 2 O
1. Jlana marpunia A=|0 —1 2 |. Torna o6parnas matpuna A paBHa
0O 0 1
1 0 0
a)|-2 -1 0
4 2 1
1 2 -4
0)|0 -1 2
0 0 1
-1 -2 0
B)| 0 1 -2
0O o0 -1
-1 2 -4
r|0 1 -2
0 0 -1
0 1

1

2. Marpuna B =
-1 «o

7 -1
j sABJIsieTCa 0OpaTHOM K MaTpuie A = ( 0 ] pH a

paBHOM

3. TIpon3BeieHNE MAaTPHI] PA3MEPHOCTHIO [2 X m] " [2k X 3] BO3MOYKHO TIPH
a)y m=6,k=1



6) m=3,k=2

B) m=3 k=1
r)y m=6,k=3
-3 1
1 -2 0
4, JHanst matpuel A=| 2 —1|u B= 3 1 4 . Torna matpuna A - B nmeer
0 3
pasMepHOCTh
aym=2,k=1
6) m=3 k=1
B) m=2,k=3
rym=1k=2

5. Ha xHmxHOW mojke 5 KHHT 1o anredpe, 6 — MO MareMaTHYeCKOMY aHaiau3y, 3 — 10
reomerpur, 10 — mo ucropuu. Torga yucio cnocoOOB BHIOOpa OAHONW KHUTH MO MaTeMaTHKe
paBHO

a) 90

0) 14

B) 11

6. Ha Bepmuny ropsl Benér 7 gopor. Toraa 4ncio cnocoO0B MOAHATHCA HA TOPY U CITYCTUTHCS
C HE€ PaBHO

a) 42

0) 14

B) 49

r) 13

7. Ha BepmmHy Topbl Benér 7 mopor. Ecimm moas€M M CIyCK OCYIIECTBIISICTCS pa3iIMYHBIMU
IYyTSMH, TO YUCIIO CIIOCOOOB MOJIHATHCS HA TOPY U CITYCTUTBCS C HEE€ paBHO

a) 13

0) 42

B) 49

r) 14

8. U3 ropona A B ropon B Bexyt 5 nopor, a u3 ropoaa B B ropoa C — 3 noporu. Torna uncio
nyred u3 A B B, npoxogsamux uepes C, paBHO

a) 125

0) 8

B) 15

r) 14

9. Nmerorcs 10 mpoOUpoK ¢ pa3nuyHbIMM IITaMMaMu Oaktepuil. s skcne-pumeHTta
HeoO0xoauMo 0To0path 4 mpoOupku. CKOJIBKUMH CIIOCOOaMH 3TO MOXHO CAENATh?

10.  CkonbKHMH CITIOCOOAMH MOKHO Pa3MECTHTh 5 YIaKOBOK JIEKAPCTBEHHBIX MPENapaToB Ha
BUTpHUHE?
2
. BX° —=3x+2
11.  3navenwe mpexena lim paBHO

2

X—>0 2X° + X —4



12.  Haiitu npousBoHyto GyHKuuu Yy = x> - COS X

. 2
13.  Haiitu oGmacts onpenenenus ¢pynxuun f (X)= 1" V49— x?
14, B kopoOke HaxomuTcs 8 MmIIpUIOB To 2 M, 6 mmpunoB mo 5 miu. M3 xopoOku
MOCIIE0BATEIHHO O€3 BO3BpAIICHUS M3BJICKAIOT 3 mmpuia. Haiiiure BepoSTHOCTh TOTO, UTO BCE
3 mmpuna — 5 Mi.

15. YV 6 mampumkoB u 11 neBouek MMEIOTCS NpU3HAKM HH(EKIMOHHOTO 3a00Je-BaHUS.
Uro0bl mpoBepHUTh HaM4KMe 3a00seBaHus, TpeOyeTcss B3ATh BHIOO-POYHBIN aHAINU3 KPOBH y 2
MaJIbuUKOB U 2 1eBo4YeK. CKOJIBKUMH CIIOCOOaMH 3TO MOKHO CJIeNaTh?

K 2.3. IlpoBoauTh 00mIMII aHAIM3 KPOBH M [IONOJHUTEJbHbIE TIeMATOJOIHYecKHe
HCCJIeIOBAHNSI; YYaCTBOBATh B KOHTPOJIE KauecTBa.

1. Jlana ¢yukmms Yy =-+/x*-3x+2+1g(2—-x). Torma eé 006NACTBIO ONIpEIENCHHUS
SIBJISIETCSI MHOXKECTRBO. ..

a) (-2;1)
6) (0;1) Y[25+)
B) [1;,2]
r) (-o0;1]
2. Jlana ¢pynxmms Yy =+/6 — X — x> +1g(x +1). Toraa eé o61acThIO ONpeIeTeHNs ABIAETCS
MHOXECTBO. ..
a) (-3;2)
6) (-3;1) Y[25+)
B) [-3;2]
r) (-1,2]
20—-3 3
3. Onpenenutens Matpunsl A = 1 paBEH HYJIIO IPU & PaBHOM
+a
_8x% —3x+1
4, 3uauenue npegena  |im 5 paBHO
X—02X° +5X -5
-2 1 0
5. Onmpenemurens | 3 2 1| pasen
-3 10
6. [Iycts Y = x* (X —5), Torma rpaduk 5Toi QyHKIMK ABJIAETCS BHITYKIBIM BBEPX Ha
uHTEepBane(ax)
a) (-00,0)
6) (0,3)

B) (-00,0) u (3,t00)
r) (-00,0) u (0,3)



7. Iycts M - mauGoneuree, a M - Haumensiuee 3navenue Gynaxuun Y(X) = X +— Ha
X

orpeske [1,5], torna M +M paBao

8. Haner matpunbl A, B, C u uucno . Haittu matpunry D=AB+qC.

1 2 L s s 2 5 -1
q=2, A=|2 -1|, B:(ZOJ, C=|4 2 1
0 3 120

1 2

. 1 2 3
9. Haiitu npousBeneHne MaTpuil 411
3 6

4 5 6
1 0 3 2 0 1h(1 2 3
10.  Bpmmemuts 2:(4 0 1|+|1 0 2|12 -1 -1
1 20 1110 -2 1
BN PN
11.  Haiitu uHTEpBaIbl MOHOTOHHOCTH U SKCTPEMYMBI (PYHKLIUN y= Z o +
Orser: Z (—2,0),(2,+x)
] (_001_2),(072)
fon (—2)=-1 i (2)=-1, ., (0)=3
1 20
12. [TpuBeneHneM K TpeyroiabHOW MaTpulle, BBIYUCIUTD onpeAenuTens (5 1 2
0 31

3

X2 -1"

13.  Haiitn acuMnToTHI TpaduKa QyHKIUN Y =

14. Bo Bpems mnoacyera TpombOoruroB no wmeronxy POHMO na 1000 sputpountos
nojacyuTano 52 tpombouuta. KoamdectBo sputpouutoB B 1 1 KpoBH - 4x10%%/,. Paccumrath
KOJINYECTBO TPOMOOIIUTOB, SpPUTPOLIUTOB B 1 J1 KPOBH.

15. B 6onbmux kBagpatax cetku ['opsieBa nmojacuutano 375 spurpouutoB. Paccunrars
KOJIMYECTBO SPUTPOLIUTOB B 1 JI KPOBH.

IIK 2.4. PerucTpupoBaTh MOJIy4eHHbIE Pe3yabTaThl.

1. 3aBUCHUMOCTD ITYTH OT BPEMEHU MPU IPSIMOJIMHEMHOM JBUYKEHUU TOYKH 3aJjaHa
4 rt
ypaBHenuem S = —1tQ 7 (t— B cexynmax, S— B Merpax). Toraa cKOpOCTh ABHKEHHS B KOHLE

MIEPBOI CEKYH/IbI paBHA



-2 11

2. Onpenemurens | 3 2 1| pasen
0 10
3. Hycts Y =2—-3X+ X3, TOrJa CyMMa JJIMH MHTEPBAIOB, Ha KOTOPBIX 3Ta (DYHKIIHS

yObIBaeT, paBHa

4, Oynkuus Y = X+ |I’1(X2 — 8) yObIBaeT Ha HHTEpBaJie(ax)

a) (-00,-4)

6) (-4,-V8)

B) (\/g ,+00)

r) (- 8, \/g)

5. [lyctb X« - abcupcca TOUKH KPUBOM, 3aJaHHON ypaBHEHHEM Y = x> +6x% +13x -9,
T

KacaTCjibHasi B KOTOpOﬁ o6pa3yeT yroJ Z C IMOJIOKHUTCJIbHBIM HAIIPAaBJICHUEM OCHU 8.6CI_II/ICC.

Torma X« paBHO

1 x 2
6. Pasenctso |2 2 0|=0 sepuonpu X=___
0 x 1

d
7. Ecimm Y = arccosﬁ , TO d_y HMEET BU]L
X

-1

RN

8. N3 12 crynentoB 3 He mpouud npoduiakTuueckuid ocMotp. Haliaure Bepo-sTHOCTH
TOro, 4To 00a U3 2 ciydyallHbIX 00pa3oM BBIOPAaHHBIX M3 3TOH TPYH-Nbl CTYJAEHTOB MPOILIH
MEI0CMOTP.

dx

NIES'S

10. Hanst matpunel A, B,C n uncno (. Berauciute D= AB+qC

9. Haiitn HeonpeneneHHbIN HHTETpal I



-5 -2 2 5
7 -1 -2
q=3 A=|-1 3|, B= . C=|37 3
-6 5 -5
4 2 5 -1 4
2
. XT=3X+2
11. Haiitu npenen I|m23—+
ol X+ X—2
12. Bo BpeMs HMCCIEIOBaHUSA KPOBU MOJIYUMIH PE3YIbTAThL: TeMorinooun 138 /i,

SPUTPOLUTHI - 4,3 X 10 /1. 1. Paccunrarh [BETOBOI OKA3aTElb KpOBH.

13. Bo Bpems uccieqoBaHusl KPOBU MOJTYYMIIM CIEIYIOIIUE pe3yabTaThl: reMorsioous - 138
I/, SpUTPOLHUTHI - 4,2 X 10* /1. Paccunrats CpelHee COACPIKUMOE TeMOTI001Ha.
5 6 3
14.  BBIYHCIUTH ONPEACITUTEIb, PA3JIOKECHHEM IO IepBoMy cTonomy [0 2 0
7 4 5
. . dx
15.  Haiitu HeonpeaeneHHbIA HHTETpal '[ 5
2+3X

K 3.2. IIpoBoauTh JabopaTopHble OMOXHMHYECKHE HCCJIEI0OBAHUSA OHOJOTHYECKUX
MaTepHaIoB; y4aCTBOBATH B KOHTPOJIe KauecTBa.

3 2 1

1. Onpenenurens | O b2 b3 paseH ...
cc 0 O

a) 2b,c, —b,C,

0) 2b,c, +b,c,

B) —2b,c, —b,c

r) —2b,c, +b,c

3 2 1

2. Pasnoxenne onpenemurenst | 0 b, O | mo snemenram Bropoii ctpokn umeer Bun
c, 0 ¢
3 1
Cl C3
3 1
Cl C3
3 1
Cl C3
3 1

a) bz

6) b,




3 -4

3. Jlana matpwuia A= 5 1 ) Torma anreOpandeckoe NONOIHEHHE DIEMEHTa dyq =5
paBHO
7 -3 1
4, CymMma 3JIEMEHTOB, PAcIOJIOKEHHBIX Ha TyaBHOW jguaronanu marpuusl | 4 —4 0,
-2 6 2
paBHa

5. B maptuu u3 14 neraneit umeercs 8 cranaaptHbix. Haygaay orbupator 4 neranu. Torma
BEPOSATHOCTH TOTO, UTO CPEIM OTOOPAHHBIX J€TAJICH IBE CTaHIAPTHHIC, paBHA

60
a) —

143

1
6) =
)2

2
B) 7
435

r) ——

1001

6. Uuciio CymecTBYIOIIMUX JBY3HAYHBIX YMCEI, 3aITUCAHHBIX TOJIBKO C UCIOJIB30BAHUEM YETHBIX
uudp, paBHO

a) 20

0) 16

B) 9

r) 12

7. VI3 cemu OeryHOB M TPEX MPHITYHOB HYKHO C(OPMHPOBATh KOMaHIy M3 IISITH YETOBEK, B
KOTOPYIO JIOJDKEH BXOAMTH XOTS ObI OAWH NphITyH. Torma 4mciio croco0oB OCYIIECTBUTH 3TO
paBHO

a) 38

0) 231

B) 105

r) 2520

8. Konosoe nudposoe coobuienne coctout u3 4 equHui u 3 Hyne. Toraa BEposITHOCTH TOTO,
YTO U3 TPEX MPUHATHIX CUMBOJIOB /IBa OyIyT HYJISIMU, paBHA

12
a)g
3
0) —
)7
1
B)g

36
r) —
343

9. Ilo AAaHHBIM KOJIMYCCTBCHHOTO AMHWHOKHCIIOTHOI'O aHaIn3a B CBIBOPOTOYHOM a.IIB6YMI/IHC



conmepxkurcs 0,58% tpuntodana, MonexkynspHas macca Kotoporo paBHa 204. Paccuuraiite
MUHHUMAJIbHYIO MOJIEKYJISIPHYIO MacCy aabOyMHHA.

10. CuHTE3 TJIIOKO3BI — OTO TpolecC, TPEOYIIIHMH 3arpaThl HSHEpPruu. Paccuwmraiite
HHEPreTUUECKUN BBIXOJ] OKMCIIEHHS Caxapo3bl J0 yriekuciaoro raza u Bojbl. Ckonbko AT® npu
sTOM 00Opazyercs?

4 1 1)(1 2 1
11.  Haiitu npousBenenue matpuny | -4 2 0|2 1 2
1 2 1 2 3
2 1 -1
12.  Haiitu maTpuny, obpaTHyto nanHoii |5 2 4
7 3 4
13.  C nomourpio TpEYroIbHUKOB, BEIYUCIUTD OMPEACTUTETh MATPUIIBI
11 1
2 4 8
3 9 27
14. I[To popmynam Kpamepa pemuTs Cleayromy CHCTEMY ypaBHEHHH:
X + X, +4x%, =1
2X + X, + 6%, =2
3%, +3X, +13%, =2
X2
15.  Haiitu acumnToTsl rpaduka QyHKIUU y= m

IIK 3.3. PerncTpupoBaTth pe3yabTarhl J1a00paTOPHBIX OMOXMMHYECKHX MCCJIe0BaHUM.

2 -3 1
1. CyMMa 51IEMEHTOB, PAclONOKEHHBIX HA IMaBHOM auaronamu matpuusl | O —4 =51,
-2 4 3
paBHa
0 2 -8
2. lanamarpuua | 4 7 —6 |, tornacymma a,, + g, paBHa
-1 5 9
3. Enuananas marpuna
1 00
a0 1 0

0 01



0)

o - O
o O B+

=]
N

O R P P 'R, oo
-

X dy
4. Ecm Y =Intg > TO dx MIMeeT BUJL
X

5. Ecim Y = X2 . 3_X , TO d_ HUMeeT BUJT
X

a) 2x-37+37"In3
6) —2x-3* —x*37*1
B) 2X-3*—x*3*In3
r) 2x-37-In3

6. Ykaxknte B KakoM cirydae B Touke ¢ pynknus f(X) mMeer ycTpaHuMBIii pa3pbiB.
2y limf(x)=0, limf(x)=0u f(c)=10

x—c—0 Xx—c+0

6) limf(x)=-1, limf(x)=1u f(c)=0
Xx—c-0 X—C+0

B) limf(x)=1 limf(x)=-1u f(c)=0
x—c-0 X—C+0

r) limf(x)=-1, limf(x)=-1u f(c)=10
x—c—0 Xx—Cc+0

7. KonoBoe nugpoBoe coobmieHre coctout u3 4 enuHuil u 3 Hynei. Torga BeposTHOCTh TOTO,
YTO U3 MATU NPUHATHIX CUMBOJIOB JIBa OyIyT HYJISIMU, paBHA

4
a —
)7

18
0) —
)35



[~
~

2
SESNE

8. OcHoBHbIe hopMyIbl KoOMOMHATOPUKU. COUeTaHus.

9. Haiitu HeonpeieIeHHbII HHTErpal .[ x> 1+ x3dx

1 2 -1

10. Haiitu matpuny, oOpatayto gansou |0 -3 1

11.

12.

13.

14.

0 0 1

. . X°—X-6
Haiitu penen I|m2—
x>-2X° +6X+8

3

HaiiTi nHTEpBabl MOHOTOHHOCTH U TOYKU SKCTpeMyMa (yHKITUH y= g X

XZ

x?+1

Haiiti acumntoTsl rpaduka GyHKIUU y=

Haiitu Toukn nepern6a u MHTEPBAJIBI BBITYKJIOCTH TpaduKka QyHKIIUH

y =X —5x*+3x-3

15.

JlBa aBTOMaTra TPOW3BOMASAT JACTAd, KOTOPBhIE TOCTYHNaloT Ha oOOmuUNA KOHBeHep.
BepoaTHOCTh MOTyYeHUsT HECTAHJIAPTHOM AeTanu Ha nepBoM aBToMare pasHa 0.06, Ha BTopom
0.02. TIpow3BOOUTENHHOCTh IEPBOrO aBTOMAaTa BTpPOE OOJbIIEe, YeM BTOPOTO.

BEPOATHOCTDH TOI'0, UTO HayAa4y B34ATadA C KOHBCI’ICpﬁ ACTaJlb HCCTAHAApTHA.

IIK 4.2. IIpoBoguth Jia0OpaTOpHBIC MHKPOOMOJIOTHYECKHEe W HMMYHOJIOTHYECKHE
uccieIoBaHusA OMOJIOTHYeCKMX MaTepuasioB, Npod 00beKTOB BHELIHel cpelbl M MUIIEBbIX

NMPOAYKTOB; YYaCTBOBATH B KOHTPOJI€ Ka4YeCTBA.
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1. Eciu A= 4 5 | TO MaTpuIa 3A umeer Bun
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Haiitu



1 2 2 -3
2. Ecn A= 0 uB= A ,Torna A+ B pasno
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2 -3 -3 0
3. Jansl matpunsl A = (O 5} u B :( 4 7). Torna pemenue MaTpUYHOIO YPaBHEHUS

A+ X =B wumeer Bun
) -5 -3
Yia 2

-5 3
6)4 j

3. Ecm Yy = e " .10 —y HMEET BUJL

a) —2xe™*
0) —2xe™*
B) e—2x

T) 4xe™*

X2

5 Ecmm Yy=¢€ ~ , 710

dX 2 UMCECT BUJ

a) (4x2-2)e ™
6) —2xe
B) —287%
r) 4xe™*
2x -1
(x—1)*
a) (0,1)

6) (0,1)u (1,+00)

6. Oyakuusa Y = yObIBaeT Ha HHTEpBasie(ax)



B) (-O0,0) u (17+OO)
r) (-00,0) u (0,1)

7. Nmeercss 6 OwmieroB B tearp. Cpenu HuX 4 Oujera Ha MecTa B IEpBOM psay. Toraa
BEPOSATHOCTH TOTO, YTO U3 TPEX HayJady BHIOPAHHBIX OMJICTOB JIBa OKKYTCS HA MECTa MEePBOTO
psiaa, paBHa

3
a_

0)

B)

|, O~ O

25
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) 36

8. Umcio cmoco0oB pas3ioKeHUs] CEMHU Pa3IMYHBIX IACEM 110 CEMH Pa3IMYHBIM KOHBEPTaM, €CIIN
B KaX/Iblii KOHBEPT KJIAJETCS TOIBKO OJTHO MUCbMO, PABHO

a) 49
0) 5040
B) 823543
r) 14
1 -11
9. Haiitu marpuiy, oOpatHyro k janHoit A= |2 1 1
1 1 2

10. C HacTymIeHUuEM X0JI0I0B KOJTHUECTBO OOJBHBIX C OCTPBHIMU PECITUPATOPHBIMU
3aboneBanusmu (OP3) yBennumiocs 10 15 4enoBek B J€Hb, a 10 3TOT0 COCTaBIIsI0 0Kojo 10
yenoBeK. Ha ckoIbKo MpOIIEHTOB BO3pPOCIIO YHCIO 00nbHBIX ¢ OP3?

11. Meievnast cuctema denoBeka coctanisieT 40% oT macchl Tena. Ha nomo MyckynaTypsl
HIDKHUX KOHeYHOcTer npuxoautcs 50% Bcelt maccehl Mpli. HaiiguTe Maccy MBI HIDKHUX
KOHEYHOCTEN YeIoBeEKAa BECOM 65 KT.

dx

12. Haiftu HeonpeeeHHbII HHTETpal J.Z—
X°+3x+3

13. BEIYUCITUTH ONpeAeTUTENh, Pa3I0KEHUEM I10 TIEPBOH CTPOKE

11 1
2 4 8
3 9 27

14. Metomom 0OpaTHOM MAaTPHUIIBI PEIIUTh CISAYIONMYIO CUCTEMY YPaBHEHUI:



X, +X, —2X; =6
2x, +3x, —7X; =16
S5x, 42X, +X, =16

15. B 6onbHuiy noctymnaiot B cpenneM 20% 601bHBIX ¢ 3a00neBanueM A, 30% ¢ B, 50% c
3aboneBanueM C. BeposTHOCTh ToJTHOTO M3sieuenus 6one3nu A — 0,8, B—0,7u C-0,9.
BonbHoIi BeIMucaH 310poBbIM. HaliTi BEpOATHOCTB TOTO, YTO 3TOT OOJNBHOM CTpaaai
3aboseBanueM B.

IIK 4.3. PerucTtpupoBarthb pe3yJbTAaThl IPOBEJIEHHbIX UCCIEI0BAHMI.

-1 2 1 -1
1. Ecin A=(4 jHB:£ 5 J,TOManHuaC=2A+BpaBHa

-5 0
) 0 1
Yls -8
5 1 -3
) 8 -8
-1 3
®lg g
-1 3
R
2. Brruncnute cymMmMy 37€MEHTOB BTOPOTO CTOJIOIA MATPHUIIBI C=2-A-3-B , €CIIH
-7 3 6 -4 6 -2
A=| 5 -5 -5/ B=|6 -8 6
3 4 9 -5 5 4
; At 2 -5) o (-3 -3 7
. Jlanbl MaTpunbl: A = 0 -3 4 , b= 5 4 _9 u
7 1 3
C= (_ 5 _9 Oj. Torma matpuna D=2A+B-C paBHa
5 -2 -
a)
7 -1 ZJ
-8 0 —6)
0)
7 0 6
6 2 0]
B)
-3 -4 6
2 4 —10}
r)
0 -6 4
2x-1
4, Oyukuust Y = ——5 BO3pacTaeT Ha UHTepBaje(ax)

(x-1)°



a) (0,1)

6) (0,1)u (1,+00)
B) (-00,0) u (1,+00)
r) (-00,0)u (0,1)

S. ITycte Xq U X, - TOukM 3KcTpemyma Gynkuuu Yy = X3 — 6X2 +7x-1, 10 X1+ Xy
paBHO
6. ITycts Y = xe* , Toraa abcrucca Touku neperuda rpaduka 3Toi GyHKIKUK paBHA

2 1 3
7. Onpenenurens [0 -3 6| paen

0 0 O

2 —X+5

8. Beruucanrs npegea lim————

o x° 4 X% —1

y y e*dx
9. Haiitu HeonpeneneHHbII HHTErpas J. "
2+e
10. MeToa0M 00paTHOM MaTpUILIbl PELIUTh CUCTEMY YpaBHEHUN

x+2y+3z=2
2x + 3y —4z=-5
3x + y+z=3

. 2x*+10x+20
11. Haiitu penen lim————
B e X —10% -1

S 5 6
12.  Haiitu npousBoanyto Gpynkiuu Y = 7 X + — = Ux* +=;
X X

13. B GonpHuiy noctynatoT B cpeHeM 50% 60mabHbIX ¢ 3a060neBanueM K, 30% c L, 20% c
3abosieBanneM M. BepositHocTh TostHOTO M3neueHus 6osesan K — 0,7, L— 0,8 u M — 0,9.
BbonbHOI BeIMKcaH 310poBbIM. HaiiTi BEpOSITHOCTB TOTO, UTO 3TOT OONBHOM CTpaaal
3a0o0aeBanueM K.

14.  C HacrymieHueM XO0JI0J0B KOJIMYECTBO OOJIbHBIX C OCTPBIMU PECIIUPATOPHBIMU
3aboneBanusamu (OP3) yBennumnock 10 20 4eraoBek B JIeHb, a 10 3TOT0 COCTABIISIIO OKOJIO 15
yenoBek. Ha ckobKo mpOIIEHTOB BO3POCIIO YUCIIO 0oibHBIX ¢ OP3?

15.  Mpeiueynas cucrema uenoBeka coctanisieT 40% ot maccsl Tena. Ha nomo MyckynaTypsl
HIKHUX KOHeuHocTel npuxoautcs 50% Bcelt maccesl Mbliil. HaiiauTe Maccy MBI HUAKHUX
KOHEYHOCTEN YeI0BEKA BECOM 75 K.

IIK 5.2. I'otoBuTh mnpenaparbl I JA0OPATOPHBIX THCTOJOTHYECKHUX HMCCIe0BAHUM
0MO0JIOrMYeCKHX MATEePHAI0B H OLICHUBATH UX Ka4eCTBO.



4 6 3 2 3 -2
1.Janer wmarpuuer A=|—-2 0 1 u B=|{0 -1 -3 |. Torma pemenue

5 2 -3 1 2 4
marpuunoro ypasaenus 2A — 3B + X =0 umeer sug
2 3 12
a)|-4 3 11
7 -2 -18
14 21 O
6)| -4 -3 -7
13 10
2 -3 0
B 0 -3 -7
-7 2 6
2 -3 _12
|4 -3 -11
7 2 18
1 2 -3
2. Nana matpuna A=|4 5 —6 |, Torna anement Dy, marpuust B, TpaHCcIOHMPOBaHHOM
7 -8 9

K MaTpuue A4 (B =A' ), paBeH

2X+Yy—-A17=5,
3. JlaHa cucTeMa JIMHEHHBIX ypaBHEHHI y—3z=-5  Torma cucreMy JIMHEHHBIX
4x +2y +62=8.

ypaBHEHMH Helb3s pelnTh MeTogoM Kpamepa nipu 4 paBHOM

4. Jlana cucreMa JIMHEWHBIX ypaBHEHUI X, +x,—x3=0 , rorna marpuunas Qopma
2x, +3x,+x3=5

3alKCH 3TOM CUCTEMEI UMEET BUJI

5 -3 1
a1 1 -1|(x x, x)=(-1 0 5)
2 3 1
5 -3 1 -1
6)|1 1 -1|x, x, x)=|0
2 3 1 5




5 -3 1 \(x -1
B[1 1 -1|x|=|0
2 3 1 )ix 5
5 1 2)\(x -1
rNi-3 1 3|x|=|0
1 -1 1)\x 5

5. Ilyctp Y = e * , Torma CyMMa a0cIuce ToUeK repernda rpaduka 3Tor (GyHKIIUU paBHA

6. Jlns mpoBeeHust BeuepoB B yHHUBEpcUTeTe chopMupoBaHa komuccus u3 10 roHommIeH 1 IByX
nesymiek. Jlisg nexxypcTBa Ha HOBOIOJHEM Bedepe IIyTeM JKepeObeBKU BBIICIAIOTCA U3
KOMHUCCUM IISITh 4YeJNOBEK. Torga BEpOATHOCTb TOrO, YTO 00€ JEBYIIKM BOHAYT B UHCIO
JeXKYPHBIX, paBHA

5
a_
)33
2
6) <
)5
4
B —_—
)25
125

l" _
) 216

7. UwrCIo mecTU3HAYHBIX YUCEIl, KOTOPBIX MOXHO 3aIMCaTh C UCIIOIb30BaHueM 1udp 1, 2,
3,4,5,6 0e3 uxX MOBTOPEHUS, PAaBHO

a) 720

0) 36

B) 46656

8. [Tna3zma cocrasnsger 60 % OT KpoBH, a KpoBb — 7% OT Macchl Tena. B coctaB 1mia3msl
BXoauT: Oenok — 8%, Heopranmueckue BemiecTBa — 2%, Boma — 90%. Paccuuraiite cocrtaB
IJIa3MBI UelloBeKa Maccoit 60 Kr.

9. Jliia pactBopa ucnosb3yercs cootHomeHue 2:500. CkoJIBKO JIUTPOB pacTBOpPa MOXKHO
IPUTOTOBUTH U3 3 KT YMCTOTO BeliecTBa?

10.  Haiitu HeonpeaeneHHBINH HHTETpA Iezx cos xdx

11. Pemuth ypaBHEHUE: ZAT? = Anz 1

12. nTepBaibl Bo3pacTanus U yobIBaHUS QYHKIMH. TOYKH SKCTpEMyMa
OtBer: YcinoBusi MOHOTOHHOCTH (GYHKIMH Ha uHTepBaie. Oyukmus Y= f(X) monomonno

gospacmaem (MoHOmMoOHHO YOvieaem) Ha unmepsane (a,Db), ecmu mIs X, <X, HMeET MeCTO
f(x) < f(x,)(f(x)> f(x,)). Ecmu na untepsane (a,b) f'(x)>0 (f'(x)<0), To Ha aTom
MHTEpBaJie GYHKIMS CTPOro Bo3pacTaeT (yObIBaer).

OkcrpemyM dynkimu. Oynkiums f(X) umeer B Touke X, maxcumym (MuHuMyMm), €CIHA B TOYKAX



CKOJIb YToiHO Oim3Kux K X, Beimonusercs yenosue f(X) < f(X,) (f(X)> f(X,)). Makcumymsr

Y MMUHUMYMBI (DYHKIIMM Ha3bIBAIOTCS €€ 9KCIMPEeMYMaMU.

W3 npuBeneHHOTO OINpeAeNIeHUs] CIEAYEeT, YTO JKCTPEMYMbI HOCST JIOKaIbHBIA (MECTHBIN)
XapakTep, TO €CTh, MAaKCUMyM HE SBISETCS HauOOJBIIMM 3HA4eHHEM (YHKIMM Ha BCEM
INPOMEKYTKE, a JIMIIb HAWOONBIIMM 3HAUYCHWEM B OKPECTHOCTH JAaHHOW TOYKHU. AHAIOTMYHOE
OTHOCUTCS U K MUHUMYMY.

3amaya 00 OTHICKAHUHM SKCTPEMyMa SIBIISIETCSI OJHOM M3 LEHTPAJIBHBIX 3a/ad MaTEeMaTHKU.
PaccmoTpuM 3Ty 3a1auy uist pyHKIMU oqHOMN nepementoi Y = f(X).

Touku B KOTOPBIX (YHKIMSI MOMKET HUMETb JKCTPEMYMBI - TOJBKO T€ TOYKH, B KOTOPBIX
npousBogHas ¢yHkumu paBa Hymo f'(X)=0 wu Te, B KOTOpBIX (QYHKIUS HE
muddepeHmpyema.

JUid KaxJooW M3 TakuX TOYEK, Jajee cilelyeT YCTAaHOBUTb: B KaKuMX M3 3THX TOYEK €CTh
HKCTPEMYMBI, a B KAKHX MX HET.

Ecnu npu nepexone depes 3Ty TOUKY (cieBa HaIlpaBo) NMPOU3BOAHAs (YHKIMHU MEHSET 3HaK ¢

(+) Ha (-), To B Touke X, QyHKIUA uMeeT MakcumyM. Eciau xe — ¢ (—) Ha (+), TO MUHUMYM.

Ecau mpu TakoM nepexojie Nponu3BoiHas 3HaKa HE MEHAET, TO B TOYKE X, dKCTpeMyMma (yHKIUSA

HC UMCCT.

13. OOuras cxema ucciaeoBanus (pyHKUNUN

Otger: O61as cxema ucclieIOBaHMsl BKJIIOYaeT B ce0sl ClIeAYIOIINE TYHKTHI:

1)HaxoauTcst 067acTh onpeneeHus: QyHKINY;

2)OTBICKMBAIOTCS TOUYKH IepecedeHus rpaguka ¢ OCIMU KOOPIUHAT;

3)BBIACHSIETCS, HE ABISAETCS U (DYHKIHMS YETHOM, HEUETHOH, MEPUOANIECKOM;

4)HaxoAsTCs TOUYKH pa3pbiBa (PYHKIMH, BBIACHACTCS MOBeAeHHE (QYHKIMU NPU NPUOIMKEHUH K
€e TOYKaM pa3pblBa M KOHILAM MHTEPBAJIOB, HAa KOTOpPbIX OHa omnpexaeneHa. Haxopsarcs
aCHMIITOTHI rpaduka.

5)OTBICKUBAIOTCSI MHTEPBAIBI MOHOTOHHOCTH (DYHKIIUHU U IKCTPEMyMa.

6)HaxonsaTcst MHTEpBajIbl BHITYKJIOCTH M BOTHYTOCTH IpaduKka QYHKLHHU U €ro TOUKH Ieperuoa.
7)Bce HaliieHHbIE TOUYKM HAHOCATCA HA KOOPJAMHATHYIO IIJIOCKOCTh U CXEMaTU4HO
u3o0paxkaercs rpaguk.

14. Peuth cuctemy ypaBHeHui no ¢popmynam Kpamepa

2xq1 + x, =5
X1+ 3x3 = 16
5x, —x3 =10
15. Pemnth cucremy ypaBHeHui metogoM ['aycca
2xq1 + x, =5
X1+ 3x3 =16
5x, —x3 =10

IIK 5.3. PerucTpupoBaTth pe3yabTaThl THCTOJOTHYECCKUX HCCJIeI0BaHUM.

1 2 -3
1. Hanamarpuna A=|4 5 —6 |, rorna snement D,; MaTpuipt B, TpaHCTIOHNPOBAHHO
/7 -8 9

K MaTpuiie 4 (B =AT ) paBeH



0 2

2 1 1
2. Ecu A=|-1 3|uB= LO ) J , TO B TIEPBOii CTPOKE M BTOPOM CTOJIOIE
1 1

T T
marpuisl A + B, rme A’ — tpancnonupoBanHas MaTpHIia, CTOMT YKCIIO

1 4 2
3.ECJII/IA=[ 1 0],B:(lj,TOFHaManI/IHaC:A'BpaBHa

6

a) —2]
6

0) 2)
-2

B) 6}

(6 -2)

4Ilycte Y = (X — 6)(X - 3)2 , Torna abcrucca ToUku neperunda rpaduka 3Tol QYHKIIUU paBHA

X2

5. OpauHaTa HaKJIOHHOM aCUMIITOTHI K rpaduky QyHKImu Y = B touke X =1 pasna

X+3

6. MHOXecTBO BCeX NepBoobpasHEIX GyHkmun f(x) = 3x nmeer Bux
a) %W +C

1
0) s +C
B) Vx5 +C
N 2Vxs+c

7. B ypHe 3 OenbIX, 5 4yepHBIX M 2 KpacHBIX mapa. M3 ypHbl Hayraja BHIHUMAIOT IATh ILAPOB.
Toraa BEpoOSITHOCTB TOTO, UTO JIBA U3 HUX OKAXKYTCA KPAaCHBIMU, PaBHA

a)

©|N

8. Omeparopy HEOOXOAUMO OTMPABUTH IO JIEKTPOHHOHW IMOYTE TATH MUCEM, MPUYEM BCE TIO
pa3HbIM azipecam. YKcI0 BaprHaHTOB TOCIEI0BATEIILHOCTH UX OTIPABKH PaBHO

a)s

0) 25



B) 120
9.ITna3ma cocrasiser 60 % OT KpoBH, a KpoBb — 7% OT Macchl Tena. B cocTaB mia3Mbl BXOUT:
oemmok — 8%, Heopranuueckue BemectBa — 2%, Boma — 90%. PaccuumtaiiTe cocraB IIa3mbl

YeJ0BeKa Maccou 65 Kr.

10.Ins1 pactBopa wucnombdyercs coorHomeHue 2:500. CKOIbKO IUTPOB PacTBOpa MOXKHO
NPUTOTOBHTH M3 4 KI' YUCTOTO BeliecTBa’?

11.  Haiitu npou3BoaHyto GyHKIUU 2\/; - 3W + \/;

12. BBIYHCIUTH ONPEACTUTEIND, PA3I0KEHUEM 10 TIEPBOMY CTOJIOIY
11 1

2 4 8

3 9 27

13. Metonom ["aycca pemuTh CIEAYIOMIYIO CUCTEMY YPAaBHEHUN:

2%, + X, — X3 +3X, = 20

OX — X, +2%X,— X, =17

—3X, +2X, =X, +2X, =1
X, — X, +4X; —2X, =4

14.  Haiitu Heonpe/eneHHbII HHTErpal J. x* (5—x)dx

) _ 2x%+3x-5
15. Haiitu npenen |Imﬁ
x>0 X —2X°+1

IIK 6.2. IIpoBoanTs 0TOOP NPOd 00HEKTOB BHEIHEH CPeAbI H NPOAYKTOB NNUTAHMSA.

-6 1 2 -3
1. dansl gse matpuusl: A 2( 5 3 ), B= (4 5 J DIEeMEHT MEepBOM CTPOKH BTOPOIO

cronb6ua npoussenenus A - B pasen

2 -1

1 -4
2. Jaub! matpunsr: A = [3 0 1), B=|1 2 |.Cymmas1eMeHTOB MaTpHIIbI
0 3

B - A, pacnionoxeHHBIX Ha ee IIaBHOM UaroHau, paBHa ##H#

3 2 0 1
3. Jansl Matpuisl A = (0 1J u B= [4 2). Torza ompenenuTenb IPOU3BEICHUS

marpur det (AB) paBeH

4. MHO:KecTBO Beex nepsoobpasubix Gpynkiuu f(x) = e* + 3x2 + 2x umeer Buj
a) eX+x3+x2+C
0) e*+6x+2+C



B) ex+§x3+2x2+C
r e*+x*+x +C

5. B neonpenenensom uuterpane [ x3 - Vx* — 2dx BBeseHa HOBAs IepeMeHHas t =
Vx* — 2. Torja HHTErpaj IpUMET BH:

a) - [ t2dt

0) 2 [ t%dt

B)= [ t3dt

r) = f(t* - 2)dt

6. UwucIo mecTH3HAYHBIX YMCEeNl, KPATHBIX ISATH, KOTOPBIX MOXKHO 3aITHCaTh C
ucnonbs3oBanuem udp 1, 2, 3,4, 5, 6 06e3 Ux MOBTOPEHUsI, PABHO

a) 120

0) 720

B)719

r)21

7. JIBa mpeanpusaTHs TPOU3BOAAT PA3HOTHITHYIO TPOAYKIHIO. BeposTHOCTH MX
OaHKpoTcTBa B TeueHue rojaa paBubl 0,1 u 0,2 cooTBeTcTBEeHHO. TOrIa BEpOSITHOCTH TOT'O, YTO B
TEUYCHHE TOJ]a O0AHKPOTUTCS XOTS ObI OJHO IPEINPUITHE, paBHA ____ (OTBET 3ammcarh B BUJE

JNECATUYIHOMN IpoOm)

8. 3a BpeHbIC YCIOBUS TPY/Ia MEAUIIMHCKOM CECTpe B peHreHKkabuHeTe nojaraercs 15%
HanbaBka. OcHoBHOM okinan 25000py0. kakoBa 3apruiara ¢ HaJ0aBKOW?

a) 20000py6.

6)25000py0.

B)28750py0

r)26000py0

9. UYro6sl npuroroButh 2000mn 0,9% pacTBopa HaTpHsl XJIOpHUJIA, HY)KHO B3ATh CYXOIO
BEIIIEeCTBA!

a) 1,8r

0)20r

B)18r

r)180r

10. Haiitu HeonpeeneHHbII HHTErpa J. cos® xsin xdx
X, X, +X, =22

11. Merogom I'aycca pemnts cucreMy ypaBHEHUI 3 3X,  +2X, +X, =47
X, +3X, —-X, =18

. X2—=49
12.Haiitu opepen lim———
L N 7

13.Haiitn npomssoanyto pyrxumn Y =+/3X* —X+5



12x% -1

243x* = x+5

14, V aHrnM4yaH TPUHATO JaBaTh IETSIM HECKOJbKO HMeH. CKOJBKUMH CIIOCOOaMH MOXHO
Ha3BaTh peOCHKa, eClIM eMy JaayT He 0oJiee TpeX UMEH, a o0Iiee 9ucio uMeH pasHo 3007

Otser: Y =

15. Pemith ypaBHEHUE C: 3 CM> =15n+ Cll5

n+2

16. Tpu xmebokomMOMHATa TOpOJAA TPOM3BOIAT TMPOAYKIMIO, OOECHEUMBAIONIMNA TOPOJ
xJ1€000yIOUHBIMH TTpOayKTamu B mponopiuu 2:3:5. [lepssiit xnebokomOunat npoussoaut 30%
MPOJIYKLIUM BBICHIETO KauecTBa, BTopoir — 40%, tpetuit — 60%. Haiitu BeposSTHOCTH TOTO, YTO
npuoOpeTeHHOoe XJ1Ie000yIOUHOE U3/IeTTHE OKA3aJI0Ch BBICIIETO KaueCTBa.

IIK 6.3. IIpoBoauTh J1a00paTOPHbIE CAHUTAPHO-TUTHEHUYECKHE UCCIIe0BAHMS.
1. Hdanubl maTpuilibl A pa3MepHOCTHIO [3><4] u B pa3MepHOCTHIO [4)(5]. Torpa marpuua

C = A- B 6yzer umers pasmeprocts
a) [3x4]

6) [7x9]
B) [3%5]
r) [4x4]

A =2
2. Matpuna A = HE UMeeT 00paTHOM MpH A paBHOM

3

3. Pemenne marpuunoro ypasuenus AX = B:

a) X =

>|mwm| >

6) X =

B) X =A'B
r) X =BA™

f (2lnx+3)3dx
x

4. B HeomnpeneneHHOM HHTErpase BBEJICHA HOBas IepeMenHast t = 2Inx + 3.

Torz[a HUHTCrpal IpUMET BU:
1143

a) —[t3dt

0) 2 [ t3dt
1(4+-3

B) - [ t7%dt

r) 2 [t3dt

10x2% —4x+1

5. 3nauenue mpeaena  |im 5 paBHO
X—0 2X° +3X -5

6. Urcio mecTU3HAYHBIX YETHBIX YUCEII, KOTOPBIX MOYKHO 3aIMCaTh ¢ HCIIOIb30BaHueM mudp 1,
3,4,5,7,9 06e3 ux MOBTOPEHUS, PAaBHO
a) 720



0) 121
B) 120
r) 719

7. JIBa crTpenka MPOU3BOJAAT MO OJHOMY BBICTpeny. BeposiTHOCTH monafaHusi B LENb IS
MepBOro U BTOpOro crpenkoB paBHbl 0,7 1 0,85 coorBeTcTBeHHO. TOraa BEpoOsITHOCTh TOTO, YTO
1eNb OyJIeT MopakeHa, paBHa ### (OTBET 3amucaTh B BUJIE ICCATUIHON qpOoOH)

2
8. HaiiTu HeomnpeaeneHHbIi HHTErpa Iex xdx

9. HaiiTi Heonpe/1eICHHbIN HHTErpa J.XSin xdx

10. Pemuth ypaBHEHHUE: 7A:+_11 +14 Pn_l =30P

n

11. U3 20 yenoBek, OJHOBPEMEHHO 3a00JIEBIIUX TPUIIOM, 15 BBI3IOPOBENIU MOJHOCTHIO 3a 3
nas. IlpennonoxkuMm, uto u3 stux 20 uenoBek ciydailHbIM 0oOpa3oM BbiOMpaioT 5. KakoBa
BEPOSATHOCTb, YTO 32 3 JTHS U3 BEIOPAHHBIX BBI3IOPABIUBAIOT:

a) 5 yernoBek

0) 4 yenoBeka

B) HUKTO HE BBI3JOPaBIMBACT

’ 4 _ 2
12. Haiitu penen lim X —3x—3x
=0 327x¢ +2 +2x—5

13. Haiiti MHTEpBAIbl MOHOTOHHOCTH M TOYKH KCTpemyMa QyHkiun Y = 2 —3X+ x°

14. Pemmth cucremy ypaBaeHuii o Gpopmyinam Kpamepa

15.  PewwuTts cucreMy ypaBHeHHI MeTon0oM ['aycca

2x, -3X, +X; =0
X, 42X, —X =3
3%, +5X, =3

IIK 6.4. PerncTpupoBaTth pe3yabTaThl CAHUTAPHO-THTHEHUYECKUX HCCICAOBAHMI.

a b
1. 3nauenue OIIPECACIIUTECIIA 2 5 paBHO
a) ba—2b
0) 5b+2a



B) 5a+2b

r) bb—2a
2. Pacnonoxxure OIPECACIINTEIN B BO3pACTAOIICM ITOPAIKE.
6 -4
a)
-3 2
6 5
0)
-4 -3
) -3 3
B
1 -2
) 5 3
r
-11
2 2 1
3 Paznoxenue onpenenurenst (0 1 —8| mo anemenTam 1mepBoii CTPOKHM MMEET BHT
3 2 -1
1 -8 0 -8/ |0 1
a) 2- +2- +
2 -1 3 -1 |3 2
1 -8 0 -8/ |0 1
0) 2- -2 +
2 - 3 -1 |3 2
1 -8 0 -8/ |0 1
B) —2- -2 -
2 -1 3 -1 |3 2

1 -8 0 -8 |01
r)—2- +2- —
2 -1 3 -1] |3 2
. SIN6X
4.3HaueHue npeaena lim paBHO
x—0 2X

5. Ecomr lIm f(X)=5u f(x)-uernas pynxuus, o lim f(X) pasen
x—1 Xx—>-1

a)5

0)-5

B) 0

r) oo

6.Yucno Touek pa3ppiBa QyHKIUN Y =

X aBH
(x+1)3(x" —a) PO
a)2
6) 1
B) 3
r)0

7. Hexro, 3a0nynuBiiniics B Jiecy, BBIIIEN Ha MOJSHY, OTKyAa Beno 4 goporu. M3BectHo, 4TO
BEPOATHOCTH BBIXOJA U3 Jieca B T€UEHHE Yaca AJI Pa3IUYHBIX JOPOT PaBHBI COOTBETCTBEHHO



0,6; 0,3; 0,2; 0,1. 3abmynuBIIKICS BBIIIET W3 Jieca B T€YCHHE Yaca. Toraa BEpOsSTHOCTH TOTO,
YTO OH ITOIIEN 110 TIEPBOM JA0pOre, paBHa

3
a_

0)

B)

gl N~k O

8. B xmacce 10 mpeameToB U 5 YPOKOB B JieHb. Tora 4ucio croco00B COCTaBICHUS PACITUCAHUS
Ha OJIVH JICHb PaBHO

a) 30240
0) 252
B) 50
9.BbIuucIuTh ONpeaenuTeb, pa3iokeHUEM 110 IEPBOM CTPOKE
5 6 3
0 20
7 4 5
o . dx
10.  HaiiTu HeonpeaeaeHHbIH HHTErpal .[2—
X —6X+3
11.  PewuTth ypaBHEHUE A? - 5C135 = 455;
12.  BpIYMCIUTH ONpEAETUTENb, PA3JI0KEHUEM 10 BTOPOMY CTOJIOLY
11 1
2 4 8
3 9 27
13. ITo popmynam Kpamepa pemnTs cieayromume CUCTEMbl YpaBHEHUH:
2X +2y +bz = 11
-3X +4y -z = -2
4x -by +5z = O
14.  HaifTi MHTEpBAIB MOHOTOHHOCTH M TOYKHM KcTpeMyma dyukiun Y = 4X — NG

15.  Meronom [Maycca pemuTh ciieyronmue CUCTEMbl YpPaBHEHUIN:
2Xx +2y +5z = 11

-3X 4y -z = -2
4x -5y +52 = 0



4.2 KoMILIeKT MaTepHAaJIOB sl IPOBeeHUs] MPAKTHYECKUX 3aHATHI
IlepeyeHb YyCTHBIX BOIIPOCOB 110 TEMaM:

Tema 1. OcHOBBI JIMHEITHOH aJTre0phbl.

1. Martpuuel 1 onepanuu HajJ HUMH.

2. Onpenenureny KBaApaTHBIX MaTpULl 2-0T0 MOpPsIIKa.

3. Haxoxnenue onpenenurens MaTpUILbl 3-0ro MOPSAAKA ¢ TOMOILBIO TPEYTOJIbHUKOB.

4. Haxoxzaenue onpenenurens TPEThEro NopsAaKa, pasiokKeHUEM 110 CTPOKE WM CTOJOLY.
AnreGpanyeckue A0MOIHEHUS.

S. HaxoxnaeHue omnpenenutens TPETbEro NOpsKa, MPUBEACHUEM K TPEYrOJIbHOMY BHIY.
CBolicTBa onpeneauTesei.

6. OO6parHas MaTpuIa.

7. Cucrembl JNHHEWHBIX anreOpanueckux ypaBHeHHH. COBMECTHbIE M HECOBMECTHBIE
CUCTEMBI. 3aIiuCh CHCTEMBI YPaBHEHUI B MATPUIHON (opme.

8. Pemenue cucreM ypaBHEHUH METO0M O0OpaTHON MaTpPHIIBI.

9. Pemenue cuctem ypaBHEeHHI 110 popmynam Kpamepa.

10. Pemenue cucrem ypaBHenuit merogom I'aycca

Tema 2. OcHOBBI MATEMATHYECKOI0 AHAJIN3A.
1. Oyuknwms. CrioxxHast QyHKIUA.
2. [Ipenen pyukumm.

o0
3. Heomnpenenennocts Bua [—} .
o0
0
4. HeomnpeneneHHocts BUia ol

5 [IpousBoaHas. ['eoMeTpuyecKuii CMbICI TPOU3BOAHOM.
6 OcCHOBHBIE CBOMCTBA MPOU3BOIHOM.

7. [Tpon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIIHH.

8 Heonpenenennslii naterpan. CpolicTBa MHTErpaa.

9 Tabnuia HEonpeAeTIeHHBIX HHTETPAIOB

10.  3amena nepeMeHHOH B HEONPEIEICHHOM UHTETpaje
11.  HHrerpupoBaHHE 1O YACTIM

Tema 3. OcHOBBI TeOpUHU BEPOATHOCTEIA.
IlepecraHoBKa M3 N 27IEMEHTOB.

Pa3menienus u3 N 37€MEHTOB IO M 3JIeMEHTaM.
Coueranus u3 N 2JIEMEHTOB IO M 3JIEMEHTAM.
[IpaBmiio cyMMBI ¥ TPOU3BEIEHUS.

OCHOBHBIE NIOHATHUS TEOPUH BEPOSTHOCTEN.
CBoiicTBa BEpPOSTHOCTH.

Crnoxenue BeposiTHOcTeH. BeposTHocTh mpousBeneHust coOblTuil. [IpoTHBOMOIOXKHBIE
COOBITHS.

8. ®opMyita OJIHON BEPOATHOCTH.

9. Beposaraocts runores. ®opmyinsl baiieca.

10.  ®opmyna bepnymiu.

11. ®opmyna [Iyaccona.

NoabkowhE

12.  JloxanbHas u uHTErpanbHas popmyssl Myaspa-Jlamiaca
13. CrnydaiiHast Benu4nHA. JIMCKpEeTHBIE U HENPEPBIBHBIE CIyYailiHbIE BEINYUHBI.
14. MareMaTnyeckoe 0’KMIaHUE TUCKPETHON CIIy4YalHON BEJIMYHHBI.

15. BeposaTHOCTHBIN CMBICT MaTEMAaTHYECKOTO OKHUIAHUSA.



16. CBoICTBa MAaTEMATUYECKOTO OKUIAHMU.

17. Maremarndeckoe OXXHJaHHE YKCIIa MOSIBIEHUH COOBITHS B HE3aBUCUMBIX MCIIBITAHUIX.
18. Jlucniepcust AMCKPETHOM ClIyd4aliHON BEJIMYUHBI.
19.  ®opmyna 111 BBIYUCIEHUS AUCTIEPCUU.

4.3. KoMmjieKT MaTepuaJjioB 10 OlleHKe Pe3yJbTATOB CAMOCTOSITEIbHOH PadoThI

CamocrodrenbHas paboTa CTyAEHTa BKJIHOYaeT B ce0s IOArOTOBKY K IPAKTHYECKUM
3aHATHUSAM U MOUCK (110a00p) M 0030p JUTEPATYyphl U UHBIX UCTOYHUKOB MH(OPMAIMH TI0 TeMaM
3aHATHH. OLleHKa pe3ysIbTaTOB CaMOCTOSTENIbHONW pabOThI CTYJIEHTA OCYIIECTBIISIETCS HA OCHOBE
IIKaJIbl OLIEHUBAHUs, yKa3aHHOH B 1I. 2 naHHoro ®OCa.

IToaroroBka K NpakKTHYECKUM 3aHATHSIM.

Haubonee gacto mpumeHsieMoir (hOpMOii caMOCTOATEIHHOW PaOOTHI CTYACHTOB SIBISICTCS
INOJArOTOBKA €ro K 3aHATUAM. B paMkax Takod JeATeNbHOCTH CTYACHTY HE0OXOIuMOo
O3HAKOMHUTBCSI C BONPOCAMU IHPEIACTOALIETO 3aHATUS (CMOTpU paszzaen 4.2.) BHUMATEIbHO
IpOYNTaTh MaTepHal pacCMaTpUBAaEMOM TEMbl, OMNMPAsCh Ha OCHOBHYIO JIUTEpaTypy,
OCYIIECTBUTh KPUTUYECKHI aHAJIN3 MPOYHUTAHHOTO MaTepuana C LEeNbI0 OIEHKH TIyOMHBI €ro
HOHUMaHMsl, CHOPMYIHPOBATh UHTEPECYIOLNE BOIIPOCHI.

PaGora c iuTepaTypoii 1 HHBIMH HCTOYHMKAMHU HHpOPMaLNU.

JIrobast dopma camMoOCTOSTENBHOM pabOTBI  CTYACHTa HAYMHASTCS C UW3YYCHUS
COOTBETCTBYIOLIEH JuTepaTypbl B 6ubnuoTeke, noma, MHrepHeT—HcTounnkax. K kaxmoil teme
yueOHOW JMCLUUIUIMHBI [0J00paHa OCHOBHAs M JONOJIHWTENbHAs jureparypa (cMm. PIIJ]
cootBercTByromeil aucuumuinael OI1 CIIO). OcHoBHas auTeparypa — 3TO yUeOHUKH U yueOHbIe
nocoOusi. JlomonHUTENBHAS JIUTEpAaTypa — 3TO MOHOTpauu, COOPHHKH HAy4dHBIX TPYIOB,
KYpHaJbHbIE W Ta3eTHbIC CTaTbU, pa3IMYHbIE CHPABOUYHUKHU, SHIMKIONEIUH, HHTEPHET—
pecypchl.

PexoMenganuu cTyieHTy:

— BBIOpaHHYIO MOHOTpa(UIO UM CTATBIO 1I€JIeCO00Pa3HO BHUMATEIbHO MPOCMOTPETh. B
KHHUTrax CJlelyeT 03HAaKOMUTBCS C OIJIaBJICHUEM M Hay4YHO—CIIPABOYHBIM alapaToM, IPOYUTATh
aHHOTalMI0O U mpenucioBue. LlenecooOpa3sHO ee MPOIUCTATh, PACCMOTPETh WILIIOCTPALMH,
TaOJIMLBI, JUarpaMMbl, MPUIIOKEHUs. Takoe MOBEPXHOCTHOE O3HAKOMJIEHHE IO3BOJIUT Y3HATh,
KaKMe TJIaBbl CJIeYeT YUTaTh BHUMATEIbHO, @ KAKUe MPOYUTATh OBICTPO;

— B KHMI€ WM JXypHajie, NpHUHAJUIeKAIIMEe CaMOMY CTYIEHTY, KJIIOYEBbIE MO3HUIMU
MOYKHO BBIJICJIATE MapKepoM MM JienaTh NMoMeTkH Ha mnomsax. [Ipu pabGore ¢ HHTepHeT—
HMCTOYHHKOM II€JIECO00pa3HO TAKKE BBIJIEATH BAKHYIO HH(POPMAIIUIO;

— €CJIM KHHTA WIN XKYPHaJl He SIBJIAIOTCA COOCTBEHHOCTBIO CTY/IEHTa, TO Ie1eco00pa3Ho
3aMchIBaTh HOMEPA CTPAHUL, KOTOpbIE NMPUBJIEKIN BHUMaHue. [lo3xke cieayeT BO3BpaTUTHCS K
HUM, T[I€peyuTaTh WIM [epenucarb HyXHyl0 HHpopmarmio. dusndeckoe paelcTBHe 10
3aMMChIBAaHUIO IOMOTA€T POYHO 3aJI0KUTh JaHHYI0 HH(POPMAIUIO B «OaHK MMaMsATH».

CryneHty uenecoobpa3HO yXe Ha BTOPOM Kypce CO3/aTh JHMYHBIA KaTajor (CIHCOK,
nepeyeHb) MPOCMOTPEHHOM U MPOYUTAHHOM JIMTEpaTypbl, KOTOpBIM OyleT MOCTOSHHO
HOMOJHATECS. OJTOT KaTajor MOXeT ObITh al(aBUTHBIM U TEMAaTUYECKUM, OH MOXET
pacrionaraTtbCsi Ha OyMa)KHbIX HOCHUTENSX (TeTpaib, KapTOUKH) WM HAaXOJUTHhCS B BallleM
KOMIIbIOTEpEe B crenuanbHOi mnanke. He nenutech, aenaiite OuOnuorpaduueckyro 3amnuch
KaKIOU KHUTHU, CTaTbH, KOTOPYIO YUTAE€TE, BHE 3aBUCUMOCTH OT TOr0, HACKOJIbKO 3HAYMMOW OHA
BaM [IOKa3ajach B JaHHbIH MoMeHT. Ilone3Ho Takke B CBOEM KaTajlore OTMedaTh
MECTOHAXOXJIEHHE WCTOYHUKA (YHHUBEpPCUTETCKas WJIM Topojckas Oubnuoreka, kadenapa,
AIIEKTPOHHBIN ajpec, TOMalIHss OMONIMOTEeKa OJHOKYPCHHKA U Jp.). I paMOTHO coCTaBlIEHHBIN
KaTajor MO3BOJUT BaM COKOHOMMTDH BpeMs IPU HAITMCAHUH UCCIIeI0BAaTENIbCKUX PaloT.

4.4. KoMIUIeKT MaTepUuAaJI0B JJisl IPOMEKYTOUYHOIH aTTecTAlMU N0 pe3yibTaTaM



OCBOCHHUSA JUCIHHUIIJINHBI

Bomnpocs! qus auggepeHIMPOBAHHOIO 3a4eTa:
Martpuuel 1 onepanuu HajJ HUMH.
Onpenenureny KBaApaTHBIX MaTpULl 2-0T0 MOpPsIIKa.
Haxoxnenue onpenenurens MaTpUILbl 3-0ro MOPSAIKA ¢ TOMOILIBIO TPEYTOJIbHUKOB.
: Haxoxxaenue onpenenuTens TpeThero MopsiaKa, pasiokeHUeM M0 CTPOKE MU CTOJIOIY.
AnreGpanyeckue A0MOIHEHUSI.

NS

5. Haxoxnienue onpenenurens TpeTbero nopsiika, MIPpUBEICHUEM K TPEYTOJIbHOMY BHU]TY.
CBolicTBa onpeneuTeNei.

6. Ob6parHas mMaTpuIa.

7. CucremMbl TUHEHHBIX anredpanyeckux ypaBHeHHH. COBMECTHbBIE 1 HECOBMECTHbBIE
CUCTEMBI. 3aMuCh CHCTEMBI YPaBHEHUI B MATPUIHON (opme.

8. Pemenue cucreM ypaBHEHUH METO0M 0OpaTHON MaTpPHIIBIL.

9. Pemenwue cucrem ypaBHeHui mo ¢popmynam Kpamepa.

10. Pemenue cucrem ypaBHeHuit merogom ["aycca.

11. Oyuknus. CrioxkHast QyHKIUA.
12. [Ipenen Gyukumm.

o0
13. HeomnpeneneHHOCTH BHIA [—} .
o0

14, Heonpenenennocts Bua {%} .

15.  IlpousBoxHas. 'eomeTpuuecKuil CMbICI IPOU3BOIHOM.
16. OCHOBHBIE CBOMCTBA IPOU3BOIHOM.

17.  Tlpou3BoJHBIE OCHOBHBIX 3JI€MEHTAPHBIX (QYHKIIUI.
18.  Heonpenenennslii unterpai. CBoicTBa HHTErpaa.

19.  Tabuuua HeompeaeIeHHBIX HHTEIPAIOB

20.  3ameHa mepeMeHHOH B HEONPEAEICHHOM UHTErpaje
21.  HWuTerpupoBaHUE IO YaCTAM

22.  IlepectaHoBKa U3 N 3JIEMEHTOB.

23. Pa3menienus u3 N 37€MEHTOB IO M 3JIEMEHTaM.

24.  CouetaHus U3 N AIEMEHTOB IO M 3JIEMEHTaM.

25.  IlpaBuiio CyMMBI M IPOU3BEICHHUS.

26.  OCHOBHBIE TIOHATHS TEOPUH BEPOSATHOCTEH.

27.  CBoiicTBa BEPOSTHOCTH.

28.  CnoxeHue BeposiTHOCcTeH. BeposTHocTh mpousBeneHHs coObITuil. [IpoTHBOMOIOXKHBIE
COOBITHSL.

29.  dopmyia NOJIHON BEPOSATHOCTH.

30. BepositHocTs Tunores. @opmynsl baiieca.

31.  ®opmyna bepnymiu.
32.  ®opwmymna Ilyaccona.

33.  JlokanbHas u MHTErpanpHas Gpopmyssl Myaspa-Jlamnaca

34.  CnyyaiiHas Benn4uHA. J[MCKpeTHBIC M HEMIPEPHIBHBIC CITyYaifHbIE BETMYNHBIL.

35. MareMatnyeckoe 0KMIaHUE TUCKPETHON CIIy4YalHON BEIMYHHBI.

36. BeposTHOCTHBINM CMBICT MATEMAaTHYECKOTO OXKUIAHHUS.

37.  CaoiicTBa MaTEMaTHUYECKOTO 0XKUJaHMUS.

38.  MareMaTHueckoe O)KUIaHNE YUCIIA TIOSBJICHAN COOBITHS B HE3aBUCHMBIX UCIIBITAHUSX.
39. Jucniepcust AMCKPETHOU CIIy4allHON BEJIUYMHBL.

40. dopmyiia 715l BBIYUCICHUS JUCTIEPCHH.



5. YCJIOBUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOM JTACIUILIAHBI

5.1. MaTepuajJbHO-TeXHHYECKOe o0ecneueHue

Peanu3zamust mporpaMMbl y4eOHOW IUCHMIUIMHBI TMPEANONaraeT HaIW4Yue Y4eOHOTo

kaOuHera Ne247 «Kabuner MaTeEMaTUKAY.

LN~ WNE

O6opynoBanue ydeOHOro KabuHeTa U pabounx MecT kabunera: No247:

[TapThl 1ByXxMecTHbIE — 12 1mT.
JlaBku yyennueckue — 12 mit.

[Tonku HacCTONBHBIE — 5 WIT.

Hocka aynuropHas — 1 .

HIxad ans 1oKkymMeHTOB — 1 mT.
MynbTUMeIUIHBINA TPOoeKTOp — 1 mT.
[Ipoexmonnas qocka — 1 mir.
Hoyt6yk — 1 mir.

Ilepeuenv npocpammnozo obecneuenus.

Kaspersky Endpoint Security mist 6usneca — Cranmaptabiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence

Omneparnonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00
MB 11.0.08

7-Zip 9.20

Microsoft Office IIpodeccrnonanbusiii moc 2007

Peanuszanus nporpamMmsel yueOHON JUCHMILTUHEI ITpeIoiaracT Haluuue:

AKTOBBII 3all.

IlepeyeHb OCHOBHOTO 00OPYAOBAHUS:
Crynbs - 138 .

Ckampbs ydeHnueckas - 1 mr.
Cron nns mpenoiaBarens - 2 mrT.
Cryn nng npenonasatens - 1 mrt.
[IpoekunoHHBIH 5KkpaH - 1 wmrT.
HoytOyk — 1 .

Kononku — 4 .

Kadenpa — 1 mr.

NN E

Ilepeuens npoepammHozo obecneuerus:
Kaspersky Endpoint Security mis 6uszneca — Crannaptabeiii Russian Edition. 1500- 2499
Node 1 year Educational Renewal License
Onepanuonnas cucrema Microsoft Windows 10
Adobe Reader X1 (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00
MB 11.0.08
7-Zip 9.20
Microsoft Office IIpodeccuonanbhbiit mioc 2007



bubnuoTeka, YnTaNBHBIN 3aJ1 C BEIXOJIOM B ceTh MIHTEpHET.

IlepeueHb OCHOBHOTO 00OPYIOBAHUS:

1. Cron-104 mr.

2. Cryn — 104 mr.

3. Kommberotep PentiumDCES5700\DDR2 RWLG c¢ Beixomom B ceTh «HHTEpHETY,
KJIaBUATypa, MbIIIb — 25 IIT.

KomnberorepHsiit ctosn — 23 mit.

Kadenpa — 1 mr.

Posinp — 1 m.

Mkad — 1.

BricTaBOUHBIN cTEIaX — 8 MIT.

Tenesuzop — 1 mr.

©oN R

Ilepeuenv npoepammnoeco obecnevenus:

1C:Ilpeanpustue 8.2 (8.2.18.61) yueOHas

Adobe Photoshop CS3

Adobe Dreamweaver CS3

CoreIDRAW Graphics Suite X3

Omneparmonnas cucrema Microsoft Windows Vista Business Russian

Nero 8

OmnepanmonHas cuctema «Anbt OOpa3oBaHHE»

Kaspersky Endpoint Security mist 6usneca — Cranaaptaeiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence

Aynuropus Ne 207 «I[lomerienue ajis caMOCTOSTENILHON pabOThl 00YYarOIIUXC».

Ilepeuenv ocnosno2o 060pyoo6anus:

Kpecio — 11 mir.

Cron naGoparopusiii — 10 miT.

Cryn npenogaBarens — 1 wr.

KomneioTep ¢ BO3MOXKXHOCTh MOJKII0YeHUs kK cetu MHaTepueT — 10 mT.
Kommyrarop — 2 wr.

agrwbdE

Ilepeuenv npocpammnozco obecnevenus:

Onepanuonnas cucrema Microsoft Windows 10 Profession
Autodesk AutoCAD 2019

Autodesk Fusion360 2019

Autodesk Maya 2019

Adobe creative cloud

Adobe Dreamweaver 2020

Adobe Photoshop 2020

Adobe Illustrator 2020

Adobe Premiere Pro 2020

Adobe Media Encoder 2020

Corel DRAW 2019

Kaspersky Endpoint Security ans 6usneca — Crangaptabiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence

Microsoft Office IIpodeccuonanshsiit miroc 2007



5.2. UudopmanuonHoe odecneyeHue o0ydeHust

OchosHblE UCTOYHUKIL:

1. Hopodeea, A. B.Marematuka :y4eOHUK Il CpenHero mnpodhecCHuOHaIbLHOTO
obpazoBanus /A. B. JlopodeeBa. —3-emsm.,iepepad.umon. —MockBa :M3gaTenscTBO
Opaiit,2020. —400 c. —(IIpodeccuonanbroe odpazoanue). —ISBN 978-5-534-03697-8.—
Tekcr: anekrponnslii// IbCHOpaiit[caiit].—URL: https://urait.ru/bcode/449047

2. Marematuka. [IpakTukym : ydaeOHO€ mocodue JUist CpeiHero npoheccuOHaIbLHOTO
obpazoBanust /O. B. TarapuukoB [u ap.] ; mox oOmeit penmakmueit O. B. TarapHukoBa. —
Mocksa : UsnarensctBolOpaiit,2020.—285¢c—(IIpodeccuonansuoeodpazosanrne).—ISBNI78-
5-534-03146-1.—Tekcr:anexrponnsiii//DBCHOpaiit|caiit].—URL: https://urait.ru/bcode/470068

ﬂOﬂOﬂHumeﬂbele UCMOYHUKU.

3. CrexiioB, B. A.MaremaTuka u ee 3HaueHue Jyis yenoseuectna / B. A. CtexiioB. —
Mocksa :MU3znatensctBo IOpaiit, 2021. — 204 c. — (AnTtonorus meicin). — ISBN 978-5-534-
08325-5. —Tekcr: anektponubiit//OBC KOpaiit|caiit].—URL: https://urait.ru/bcode/472654

4, boromonor, H. B.Maremaruka. 3amgauu ¢ pemenusmu B 2 4. Yactp 1 : yueOHOE
nocodue s cpeHero npodeccuoHabHOro oopasosanus /H. B. boromonoB. —2-eusn., ucrp.
U non. —Mocksa: M3parensctBo FOpaiit,2021. —439 ¢. —(IIpodeccuonansHoe o6pa3oBaHue).
—ISBN 978-5-534-09108-3. — Teker : oanekrponHbni // OBC IOpait [caiiT]. —
URL: https://urait.ru/bcode/470790

Humepnem-pecypcuwi:

1. https://minobrnauki.gov.ru — oburmanbHbIi caiT MUHHCTEPCTBA HAYKH U
BhIcIero oOpa3oBanust PO.

2. http://www.edu.ru — denepanbHblii mopran «Poccuiickoe 0Opa3oBaHHEY.

3. http://www.wikiznanie.ru/ Buku 3HaHuWe: rumepTeKcTOBas AJIEKTPOHHAs
SHIUKJIOTIC THSL.

4, http://www.intuit.ru - HanmonanbHblit OTKpbITEIH yHEBepcuTeT «UHTYUT».

5. http://Www.0Sp.ru - OTKpBITBIE CHCTEMbI: H3JaHHUsA MO HWH(POPMAIIMOHHBIM
TEXHOJIOTHUSM.

6. https://dnevnik.ru/
7. https://infourok.ru/

6. OCOBEHHOCTH OPI'AHU3AIIUU OBPA3OBATEJIBHOI'O IMPOLHECCA IJIsA
HNHBAJINIOB 1 JINL C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA
OOyueHne UWHBAIMJIOB M JIMIl C OrPAaHUYCHHBIMM BO3MOXKHOCTSIMH  3JI0POBbSI

OCYIIIECTBIISIETCS] B COOTBETCTBHH C:

[lopsinkoM opraHM3alM M OCYIIECTBICHHMS O0pa30BATEIbHOW JEATEIBHOCTH IO
o0Opa3oBaTeNbHBIM IMporpaMmaM CpeAaHero mnpodeccuoHanbHoro oopaszoBanus (IIpukas
MuHuctepcTBa o0pa3oBanus U Hayku PD ot 24 aBrycra 2022 r. Ne 762);

MeToauyecKUMH PEKOMEHAIUSIMH 110 OpraHu3aluyd 00pa30BaTEeNbHOrO Mpolecca st
00y4YeHHsI UHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBbsi B 00pa30BaTEIbHBIX
OpraHu3alUsaX BBICIIET0 O0pa3oBaHMs, B TOM YHCIE OCHAIIEHHOCTH 00pa30BaTENLHOTO
nporiecca (yreepxaensl 08.04.2014 r. No AK-44/058H);

TpeboBaHusIMU K OpraHU3aIliy 00pa30BaTEILHOTO MPOIIecca i 00yUeHUS HHBAIHIOB U
JWII C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI B TPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX
OpraHM3alysaX, B TOM YHCJIE OCHAIEHHOCTH OO0pa30BaTeIbHOr0 Ipouecca (yTBEpXKACHbI
26.12.2013 Ne 06-2412BH).


https://urait.ru/bcode/449047
https://urait.ru/bcode/470068
https://urait.ru/bcode/472654
https://urait.ru/bcode/470790
http://www.wikiznanie.ru/
http://www.osp.ru/
https://dnevnik.ru/
https://infourok.ru/

MeToarYecKUMH  PEKOMEHAAIUSMHI 110  pealu3anud  00pa30BaTeNbHBIX MPOTPaMM
cpenHero MpodeCcCHOHANBHOTO 00pa3oBaHUs MW MPOGECCHOHATBHOTO OOYy4YeHHUs JHI[ C
HHBAJIMAHOCTBIO U OIrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbA C IMIPUMCHCHHUEM J3JICKTPOHHOI'O
o0y4yeHHs u JMCTAHITHOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOTH (YyTBEepKIIECHBI
MUHITPOCBEIIEHW S POCCHU 10.04.2020r. Ne 05-398)



