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1. TACIIOPT ®OHJIA OHEHOYHbIX CPEJICTB

1.1. O61acTh NpUMEeHeHUsI OLEHOYHBIX CPE/ICTB.

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

®OC BKJIIOYAET KOHTPOJIbHBIE Marepuaibl NIl IPOBEAECHUS TEKYIIEro KOHTPOJIS H
IPOMEXYTOYHOM arTectanuu B popme 1uddepeHpoOBaHHOIO 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 MaTE€MaTHYECKHE METOJbl pelIeHHs] TMPUKIAJAHBIX 3aJady B 00JIacTu
npodeccuoHaNbHOM NesTeNbHOCTH;
—  OCHOBHBIC TIOHSATHUS U METOBI TEOPUHU BEPOSITHOCTEH M MAaTEMAaTHIECKON CTAaTUCTUKHY;
—  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
UCUUCIICHUSL.

HMeThb NPAKTHYEeCKUH ONbIT:

—  HCIOJB30BaHUS MAaTEMATUYECKUX METO/I0B B MPO(ECCUOHATILHON NeSTENIbHOCTH;

—  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 koMneTeHUH, GopMupyemMble y4eOHONH TUCHMIIIMHOM.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO AESTEIHHOCTb, BHIOMpATh TUIIOBBIE METOIBI U
CIOCOOBI BHIMIOTHEHUS MPOGECCHOHATBHBIX 33]1a4, OIIEHUBATh X d()PEKTUBHOCTh U KA4eCTBO.

OK 4. OcymecTBiiTh MOUCK M HCHOJb30BaHWE HH(OpMAIMHM, HEOOXOIUMON st
3¢ ()EKTUBHOTO BBIMOTHEHUSI MPOPECCUOHATBHBIX 3a/1ad, MPO(HECCHOHATHFHOTO U JTUYHOCTHOTO
pa3BUTHSL.

OK 5. MHcnonb3oBath  HHPOPMAIMOHHO-KOMMYHHUKAIlMOHHBIE  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
MaTepHualioB; y4aCTBOBATh B KOHTPOJIE KaUeCTBa.

I1K 1.3. PeructpupoBaTh pe3yabTaThl JJAOOPATOPHBIX OOIIEKIMHUYECKUX UCCIETOBAHUH.

I[IK 2.3. [IpoBoauTh OOmHMK aHAIM3 KPOBH W JOMOJTHHUTEIHHBIC TE€MATOJIOTHYECKHE
UCCJIEIOBaHMs; Y4aCTBOBATh B KOHTPOJIE KauecTBa.

IIK 2.4. PeructpupoBaTh NOIYYEHHBIE PE3YIbTATHI.



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 OTau4Ho X0po1Io yaosiersopute | HeyaoBiaerBopur
(3auTeHoO) JIbHO eJIbHO (He
3a4YTEHO)
KauectBoO MIOJIHO U3JIaraeT AT OTBET, u3jaraet oOHapyXUBaeT
O0TBETOB HA W3y4YEHHBII YIOBJIETBOPSIIO | Marepuan HE3HAHHE
BOIIPOCHI 110 Marepua, 1aét LIUH TEM Ke HEIOJIHO U OoJIbIIeH YacTH
TeMaM MpaBUIILHOE TpeOOBaHUSM, JOTTyCKaeT COOTBETCTBYIOIIET
AMCUMIVIMHBI | ONPEJIETCHHOE YTO U ISt HETOYHOCTHU B 0 paszena
MOHSITUH; OIICHKH OTpeIeTICHU N M3y4aeMoro
0OHapyXUBaeT «OTJIUYHO», HO | TOHATUU WU Martepuana,
MMOHUMaHUe nomyckaet 1-2 (dhopMynupoBKe | JOIMYCKaeT
MaTepuana, MOKeT | OIIUOKH, TEOpHil; HE OIINOKY B
000CHOBATh CBOM | KOTOpBIE caM yMeeT dbopMynupoBKe
CYXKJICHUSI, )K€ UCTIPABIISIET, | JOCTATOYHO oTpeieNICHU ! 1
IIPUMEHUTH u 1-2 Henouéra | ray6oko u TEOPHIA,
3HAHUS Ha B JIOKa3aTeJIbHO HCKKAIOIINE UX
MPaKTHKE, MocJjeIoBarenb | 00OCHOBATH CMBICII,
MIPUBECTU HOCTH U CBOM CYXJeHUs | OeCropsiouHO H
HEOOXOIUMBIE SI3IKOBOM U MIPUBECTU HEYBEPEHHO
MpUMEpPHI HE odopmiieHun CBOM IIPUMEPBI; | H3Jaraer
TOJIBKO MO M3J1araeMoro W3J1araer MaTtepual
yu4eOHUKY, HO H Marepuan
CaMOCTOSITEIIBHO HETIOCJIeI0BaTe
COCTaBJICHHBIC; U3 JBHO |
JaraeT Matepuan JOTTyCKaeT
IOCJIEN0BATEILHO OILIMOKY B
Y TIPaBUJIBHO C SI3IKOBOM
TOYKH 3pPEHHUS oopmnenun
HOPM M3J1araeMoro

JUTEPATYPHOTO




SA3bIKa

KauecTBO BCE 3a/1aHUs pemieHo BepHo | pemieHo ot 50 JOMYIICHbI
BBINOJIHEHHUSI | PEILEHBI BEPHO; 6omee 80 % 10 79 % Bcex omuOKu B 6osee
KOHTPOJIbHBIX | U3JI0KEHUE BCEX 3aJaHHM; 3aJaHuH geM 50 %
pa6or marepuaia MOTYT 3aJJaHHH.
JIOTUYHO, BCTpEUaThCs
rpaMoTHO, 6€3 HerpyObIe
OIIMO0K OLINOKH
KauecTBO 1) yuenuk mnommo | YICHHK JACT | yyenpk YUEHUK
OTBETOB  HA | yaiarqer OTBET, oGHapyKUBaET Oo0OHapy>KUBaeT
IK3AMEHALMO | py3vyeyppiii YAOBIIETBOPAK | syauie i | HE3HAHUE
HHbIE Marepua, naer | LMH  TeM  XKe | poppvanme Oonplield  yacTu
BOIPOCHI NpaBUIILHOE TpeOOBaHUAM, OCHOBHEIX COOTBETCTBYIOLIET
OmpeieNIeHne 910 U M| ponoxxeHuit 0 pasneia
A3BIKOBBIX OTMETKH  «3», | nagmoif  Templ, | H3Y43EMOTO
TIOHATHIA; HO JOIyCKaeT 1 | yq- MmaTepuaia,
- 2 omwuoOkKw, JOTTyCKaeT
2) oOHapyXuBaeT KOTOPBIE CaM Ke 1) U3Maraer | oo B
TIOHUMAHHC ucnpapyser, u 1 | MaTepual (opmyupoBke
MaTepuana, MOXKET | _ 5 ponoyera p | HEMOTHO M| ompenenenuii  u
000CHOBAThL CBOH nocienoareny | AOTYCKaeT npaBu,
CYXACHUA, HOCTH y | HETOUHOCTH B | yopaskatomue  ux
MPUMEHUTH S3BIKOBOM OTpeielIeHu U CMBICT,
SHaHWA Ha | opopmnennn IOHATHH MM OecropsiIouHO U
TpaKThKe, M371araeMoro (opmymnpoBKe | ovpenermo
TIpUBCCTH MarepHana TIpaBHIL, M37IaraeT
HE00XO0IUMbIE 2) me yweer | Matepra.
PUMEPEI HE OCTATOMHO Omnenka «2»
TOMBKO 13 TIyGOKO 1 | OTMeYaeT Takue
yueOHmka, Ho M J0Ka3aTeNbHO HENOCTAaTKK B
CaMOCTOSITENILHO 0BOCHOBATE [IOATOTOBKE
COCTaBIJICHHBIE; cBOM cyemus | YUSHHKA, KOTOpEIE
3) u3jaraer u npuBecty | ABIAIOTCA
MaTepuan CBOU IpuMepbl; | CCPHEIHBIM
II0CJIEI0BATENBHO HIPCIATCTEHCM K

H IPaBUIBHO

TOYKH 3peHus
HOpM
JUTEPATYyPHOTO
A3BIKA.

3) uznaraet
MaTepuan
HETIoCJIe10BaTel
BHO H JIOTTYCKAaeT
OIIMOKH B
SI3LIKOBOM
odopmIIeHUN
M3JIaraeMoro
MaTtepuana

YCIIEITHOMY
OBJIAJICHUIO
NOCIEAYIOLUIUM
MaTepuaioM

3. HEPEYEHb OHEHOYHBIX CPEJCTB I10 PA3JIEJIAM U TEMAM




Ne n/m Ha3panue pa3aena/TeMsl ®opMa OLIEHOYHBIX CPeICTB

1 KonrponbHas pabota, mpakTHuecKas

orpoc.

OCHOBBI JTMHENHHOH alreOpsbl. pabota (perieHue 3a1a4, TECTOB), YCTHBII

2 KonTponbhas pabota, npakTudeckas

orpoc.

OCHOBBI MaTEMATUYECKOTO aHATIU3A. pabora (perieHue 3a/1a4, TeCTOB), YCTHBIH

3 KonrponbHas pabora, mpakTHuecKas

orpoc.

OCHOBBI TEOpPHUU BEPOSTHOCTEH. pabora (perieHue 3aay, TECTOB), YCTHBIH

4. KOMILIEKT MATEPHUAJIOB JIJI1 OIEHKHA C®OPMHAPOBAHHOCTHU YMEHUMI

W 3HAHUI B XOJE OCBOEHUS YUEBHOI TUCLUATIJINHBI

4.1 KoMIUIEKT MaTepUAaJIoOB JJIsl IPOBeeHUsI KOHTPOJIbHBIX PadoT, MPAKTHYECKHX padoT
(pelreHue 3a1a4, TeCTOB), YCTHOIO OIIpoca.

OK 2. Opranu3oBbIBaTh COOCTBEHHYI) /1€AATE€JbHOCTb, BbHIOMPATH THUIIOBbIe METOIbI
cnoco0bl BbINOJHEHHsI NMPOdecCHOHAIBHBIX 327124, OUeHMBATh HMX 3PPEeKTHUBHOCTH
Ka4ecTBO.

2 4-q
1. Onpenenurens marpuipsl A = PABEH HYJIIO IIPU (. PABHOM
6 20-3
Ortser: 3
2 -1
2. Nana matpuna A = 5 7/ Torna obparnas Matpuna A~ paBHa
) -7 5
a
3 -2
5) 7 -3
-5 2
) -7 3
B
5 =2
) -7 -3
r
-5 -2
Otger: B
3. PactBopumocTs xsopuna Hatpus npu 20°C cocrasister 36T conm Ha 100r BoabL.
CKOJIBKO TPaMMOB COJIM ITPU T€X K€ YCIOBUSIX pacTBopurcs B 340r?
a) 88r
6)122r
B)90r
r)100r

OTtBeT: B

u
H




4, Hopwma oTmycka nmaxukapruna (CpecTBO, BO3ICUCTBYIONIEE HA HEPBHYIO cucTemy) 1,2
JIEKapCTBEHHOTO BeriecTBa. CKOIBKO TabJIETOK MOKHO TIPONUCATh OOJILHOMY, €CITU B OJTHOM
tabnetke coxepxutcs 0,1 nexkapcTBEHHOTO BemecTBa?

a) 120

0) 60

B) 12

r) 6

OtBeT: 6

5. lana ¢ymkmus Y =+/4—3x—x> +1g(x+1). Torma e 06IACTBIO ONPEHCICHHS SBISETCS
MHOECTBO. . .

a) [-3;1]

0) (-3;-1) Y[L+x)

B) [-1;1]

r) (-1;1]

OtBeT: T

2x%—x+1
6. 3nauenue npegena |lIM ——————— paBHo

x>0 x% 42X -5
OtBer: 2

7.Ecmm Y = Sil’l3 X, TO d—y HUMEET BU]L
X

a) 3sin® xcosx
0) 3cos” x

B) 3sin’ x

r) —3sin® Xxcosx
OrtBert: a

3arctg’x
x* +1

dx

8. Haiitu HeonpeeneHHbI HHTETpall J.

Ortger: arctg’x+C

d
9.Ecm Y = (5— eX)COSX , TO d_y UMEeT BH]
X

a) (5 ex)sinx

0) (5 e )smx—eX COSX
( 5)smx+eX COSX

r) (e —5)S|nx—eX COSX

Ortser: T

10. Pemnth ypaBHEHUE: 21413 = Af 1
Oteer: N=3

11. Ha crone Haxoasatcs 5 ammyn ¢ npemapatom A, 10 — ¢ npenapatom Bu 15 —¢



npenapatoM C. Hayrag 6epyt 1 amnyny. KakoBa BeposiTHOCTb, YTO Hayraj BeIOpaHHAs
aMITyJia OKaKeTcs a) ¢ mpemnaparom B 6) ¢ mpenapatom B mmm C
Ortgert: a) 1/3 6)5/6

12. B ropojckoli KIMHUYECKONH OOJBHUIE B TeUeHHE rojaa mpoxoamim jgeueHue 4088 OoibHBIX
(w3 Hux 143 ymepio). Umu ipoeaeHo 65410 kolKo-aHEH, YUCIO CPEAHETOIOBBIX Pa3BEPHYTHIX
koek Obuto 190. Haiimure: a) mokaszarenb CpeIHEH UIMTENbHOCTH MPeOBIBaHUS OOJBHOTO Ha
KOMKe, 0) 000pOT KOWKH, B) 3)PEKTUBHOCTH JICUCHUS.

OtBer: a) 16 0)21,5 B)96,5%

13. O6mas cxema uccieoBanusi GyHKIUU
Ortget: O0mas cxema UCCIeIOBaHUS BKIIOYACT B Ce0S CIEAYIOMINE MyHKTHI:

1) HAXOJUTCS 00JIACTh onpeneneHus pyHKINu;

2) OTBICKMBAIOTCS TOUYKH IepecedeHns rpapuka ¢ OCsIMU KOOPAMHAT;

3) BBISICHSIETCSI, HE SIBJISIETCS JIM (PYHKIIMS YETHOW, HEUETHOM, IEPUOAUUECKOM;

4) HAXOJATCS TOYKU pa3pbiBa (YHKIHMM, BBLICHIETCS MOBEICHHE (QYHKIUH NpU

NpUOJIMKEHUH K €€ TOYKaM pa3pbiBa U KOHIIAaM WHTEPBAJIOB, HA KOTOPBIX OHAa OIpE/elieHa.
Haxonstcs acumntoTsl rpaduka.

5) OTBICKMBAIOTCSI THTEPBAJIbl MOHOTOHHOCTH (PYHKIIMU U 3KCTpPEMyMa.

6) HaxonsaTcss nHTEpBanbl BBITYKIOCTH M BOIHYTOCTH Tpaduka (QYyHKIHH U €ro TOYKH
neperuoa.

7) Bce HalifileHHbIE TOYKM HAHOCATCS HAa KOOPAMHATHYIO IUIOCKOCTb U CXEMAaTUYHO

n3o0paxaercs rpaduxk.

14. Pemuts cuctemy ypaBHeHu# mo ¢popmynam Kpamepa
2x +3y -3z = 13

X -y +2z = -11

4x +2y -z = 3

Ortger: (-1, 2,-3)

15. Pemnts cucremy ypaBHeHuil metonoM ["aycca

2x +3y -3z = 13

33X -y +2z = -11

4x +2y -z = 3

Ortger: (-1, 2,-3)

OK 4. OcyuwecrBasTh NOMCK W HCHOJb30BaHMe HHpopManuu, He00XOAUMOH [JIA
3(p(PeKTUBHOIO0 BBINOJIHEHUA NPOPECCHOHANBHBLIX 32424, MNPO(PEeCCHOHAILHOIO H
JIMYHOCTHOT'O Pa3BUTHS.

d
1. Eciu Y = arctgosx, to d—y HMECT BUJ
X

5

1+ 25x%°
1

1+ 25x%°
)

cos’(5x)
5
1-25x?

a)
0)
B)

r)



OtBeT: a

2. Haiitu HeonpeneneHHbIi HHTETpail J‘e2x COS xdx

2X

—(sinx+2cosx)+C
OrtBerT:

3. B maptum 500 ammyn. M3BecTHO, uTO B cpeaHeM 10 ammyn sBIsroTCs OpakoBaHHbIMU. KakoBa
BEPOATHOCTb, YTO aMIIyJla OKa)KeTCsl OpakoBaHHON?

a) 50

0) 490

49
B) —
50
1
r) —
50
OTtBeT: T
4. BoiOepuTe npruMep HETPEPHIBHOM BETUYHMHBI:
a) KonmuecTBo feTei mo rojgamM, poauBIIUXcs B poagome No2
0) t BO3ayxa B TCUCHUE JTHS

B) [IpoJOIKUTENIBHOCTD JKU3HU YeIOBEKa
r) YncneHHOCTh AeTel 1o Kilaccam

OtBer: B
S. ITycte X; m X, - TOUKHM 5KcTpeMyMa QyHKIuM Y = 2X3 — 9X2 —4X+5, 0 X1+ X5
paBHO
Ortger: 3
6. Iycts M - nauGonburee, a M - HauMeHbInee 3HaYeHNE HYHKIUH
y(x) = X3 — 3X2 + 3X +1 na orpeske [0,2], rorna M —M pasro
Otger: 2
2 1 3
7. Onpenemurens |0 —3 6| pasen
0 0 2
Ortger: -12
8. OcHoBHbIe popmynbl kKoMOnMHaTOpuKu. [lepectanoBku. Pazmerenus

OtBet: IlepecTaHoBKOW M3 N 3JIE€MEHTOB HA3bIBACTCS JIOOON YHMOPSJOUEHHBIH HAOOp ATHX
aneMeHTOB. Tak BCEBO3MOXKHBIMU TepecTaHoBKamu uucen 1, 2, 3 asmstores (1, 2, 3), (1, 3, 2),
(2,1,3),(2,3,1),(3,1,2), (3,2, 1).
Yucno Bcex BO3MOKHBIX IEPECTAaHOBOK

P =nl,
roe n!'=1.2-3-K -n; 0!=1.
PasmemeHussMu Ha3bIBAlOT KOMOWHAIIMM, COCTaBJICHHBIC W3 N Pa3IUYHBIX JJIEMEHTOB IO M
AIIEMEHTOB, KOTOPBIC OTIMYAIOTCS JTUOO COCTAaBOM JJIEMEHTOB, JIMOO WX MOPSAKOM. Beimuinem
JUTS TIpUMEpa Bce pasMelieHus u3 4eteipex uucen 1, 2, 3, 4 mo aBa: (1, 2), (1, 3), (1, 4), (2, 1),
(2,3),(2,4),3,1),(3,2),(3,4), 4,1), (4, 2), (4, 3).



Yucno Bcex BO3MOXKHBIX Pa3MELIEHUN:

m n!
A= (n—m)!’
sin2Xx —Ccos X
9. Haiitn HeonpeneeHHbIN UHTETpal I 5 - > dx
(cos” x+sinx)
omer 1 ¢
COS™ X+SIn X

10. Janer MaTpuusl A, B,C u uucio (. Beruuciours D= AB+qC

15 -4 -2 -7
-4 -7 5
q=3, A=|7 7|, B= , C=|-1 5 -6
-6 -7 6
-2 2 1 6 7
46 -48 14
Oteer: D=| -73 —-83 59
-1 -18 23
2
X°—5Xx+6

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

Orser: 1/8

12.  Ilpu BpaueGHOM oOcnenoBanuu 500 yenoBek y 5 U3 HUX OOHAPYKHUIIU OMYXOJb B JIETKHX.
OnpenenuTe OTHOCUTENBHYIO YaCTOTY M BEPOSTHOCTh 3TOTO 3a00JICBaHHUS.
Ortsert: 1%

13. B xopobxe HaxoasaTcs 2 yakoBKU aclUpHHA, 3 — aHalNbIMHA, 5 - amugonupuHa. Hayran
n3Biekaerca | ynakoBka. HailTu BEpOSTHOCTh TOTO, YTO €10 OKAXKETCS yIaKOBKa acClUpUHA WIIN
aHaJbIMHA.
OTser: 0,5

14.  Acumnrotsl rpaduka GyHKINN
15.  Ortser:

—_———— e ——

] B

[Tpsmas Ha3BIBACTCS acumMnmomori JAHHON KPUBOM, €CITU K Hel HEOrpaHUYEHHO NMPHOIMKaeTcs
nuHuA rpaduka (puc. 3). Ha atom pucynke npsimast A siBisieTcss acuMnToroi auauu (L) .

Ecmu lim f(x)=c, 10 kpuBas y=f(X) npu npubmmkeHn: x K X, Oyaer Ge3rpaHHYHO
X=Xy

NpUOIMKATECS, YXOIAs B OECKOHEUHOCTb, K BEPTUKAIBHOW HpAMOH X=X,. [IpaMyro x=x,



Ha3bIBAIOT BEPTUKAILHOM aCHMNTOTON. Kak MpaBmiio 910 TOUKH pa3phiBa.
Ecmu lim f(x)=b,ro kpuast y = f (X) HMeeT ropu30HTAIBHYIO aCUMIITOTY Y =b.

X—>too

. f(x .
Ecnu oTHOBpEMEHHO CYIIECTBYIOT KOHEUHBIE Tipenenbl K = lim (x) u b= Ilim (f (x) — kx) , TO
X—>do0 X X—>1o0

rpadpuk ¢ynkuun y= f(x) mmeer acummnrory Y=Kkx+b, ecnm xe xors Obl oaMH U3 3THX
IPEIEeNIOB HE CYIIECTBYET HIIU SIBJISACTCS OECKOHEUHBIM, TO TPaQHK aCHMOTOTHI HE UMEET.

16. Cpemu 300 mpoOHMpOK, W3TOTOBJICHHBIX HAa ABTOMATUYECKOW JIMHUU, OKa3aloch 15
HeCTaHAapTHHIX. HalimuTe BEpOsITHOCTD MOSIBIICHHSI HECTAHAPTHBIX TPOOHUPOK.
Ortser: 0,95

OK 5. MHcnoab3oBath  HH(POPMALMOHHO-KOMMYHHUKALMOHHBbIC  TEXHOJOTMH B
npogeccHoOHANBHOM 1esITeTbHOCTH.

1. UrpanbHas kocTh Opocaercst oauH pa3. Torna BeposTHOCTb TOTO, YTO HA BEPXHEH rpaHu
BBINA/IET YETHOE YUCIIO, pPAaBHA

OrtBeT: a

2. Jlns npurotoBienumst 1 mmtpa 7% pactBopa w3 1 mutpa martouHoro 10% pactBopa
HEOOXOUMO B35ITh MATOYHOTO PACTBOPA B KOJTHUYECTBE ...

a) 7 M

6) 700 M

B) 70Mm1

r) 100m

Otgert: 0

3. HaznaueHo: mopomok mo 6 mr 2 pa3a B neHb B TeueHue 10 gaei. CKOIBKO HEOOXOIMMO
BBINKCATH MTOPOIIKA (B rpamMmax)?

a) 12 rpamm

6) 0,12 rpamMm

B) 1,2 rpamMmma

r) 120 rpamm

Ortser: 6

4, B maptuu u3 14 neraneit umeercs 8 cranaaptHbix. Haynaay orOupator 4 neranu. Torna
BEPOSATHOCTH TOTO, UTO CPEIM OTOOPAHHBIX JeTajel BE CTaHIapTHHIE, paBHA

60
a) —

143

1
6) =
)2

2
B) 7
435

r) ——

1001



OtBert: a
5. Nwmeercs 6 6umiieroB B Teatp. Cpean HUX 4 Ousieta Ha MecTa B IepBoM psay. Toraa

BEPOATHOCTH TOTO, UTO U3 TPEX HayJauy BHIOpaHHBIX OUJIETOB JBa OKAXKYTCS HAa MECTa MIEPBOTO
psiza, paBHa

a)

0)

B)

Al O O®W

25

1" —_—

) 36
OrtBeT: a

6. Jl1ig mpoBesieHUs BeUepOB B YHUBepcuTeTe chopMupoBana komuccus u3 10 roHomel u
JBYX AeBylIeK. J{s 1eKypcTBa Ha HOBOT'OJHEM BeUepe MyTeM KepeObEeBKH BBIICISAIOTCS U3
KOMUCCHH TISITh YesIOBeK. Toraa BepoSITHOCTh TOTO, UTO 00€ JIEBYIIKH BOWIYT B YHCIIO
JEXKYPHBIX, paBHa

OtBeT: a

7. Ins moceBa OepyT ceMeHa M3 JIByX IakeTOB. BeposTHOCTH mpopacTaHus CEeMsH B NEPBOM U
BTOPOM IaKkeTax cooTBeTcTBeHHO paBHa 0,9 u 0,7. Ecnu B3ATh MO OJTHOMY CEMEHM U3 Ka)KJIO0TO

naKeTa, TO BEPOATHOCTh TOrO, YTO XOTA OBl OJHO M3 HUX INPOpacTeT, paBHA (oTBeT
3anMcarh B BUJE IECATUYHON ApOoOH)

OTset: 0,97

8. Anreka nonydnna 100 ynakoBok HEKOTOPOTIo JIEKapCTBEHHOIO npenapara co ckiaga Nel,

200 — co ckmama Ne2 m 500 — co cxmama Ne3. KakoBa BepOSTHOCTH TOTO, YTO OdYepemHas
IIpoJaHHasl ynakoBKa noctynuia co ckiaaaa Nel mmm Ne2?
Ortser: 0,375

9. NmeeTcs 1ATh BUJIOB KOHBEPTOB 0€3 MapOK M YETHIPE BHJIA MAPOK OJTHOTO JOCTOMHCTBA.
CKONBKUMH CITOCOOaMH MOYKHO BBIOPATh KOHBEPT C MAPKOU ISl IIOCHUTKH MUChMa?
Ortser: 20 crtoco0oB

10. CKOJNBKAMH Pa3IMYHBIMH  MapIipyTaMd MOXKHO pa3HECTH KOPPECHOHJCHIIUI0 B 5
aapecoB?
Ortsert: 120 cioco00B

11. B rpymme crynmeHTtoB S5 dyenoBek ¢ oTaeneHus «JleueOHoe neno», 4 dYenmoBeka — C
«Cectpunckoro aena», 3 — c¢ «@Papmamumn», 2 — c «JlaboparopHoil nuarHoctukm», 1 — ¢
«Oproneauyeckoit cromarosioruny. CiaydallHbIM 00pa3oMm BbIOpaHbl 3 uenoBeka. Kakoe wu3



coObITHI1 HanboJIee BEPOSATHO: a) BCe Tpoe ¢ oTaeneHus «Jleuebnoe nemno» mim ¢ «CeCTpHHCKOTro
nena», 0) 1 genoek ¢ «Papmaruu» u 2 — ¢ «CEeCTpUHCKOTO Jiefia»; B) MO OJHOMY YEJIOBEKY C
«Dapmaruny, «JlaboparopHoil TMarHOCTHKN» B «OpTONeaMYECKO CTOMATOIOTUI.

Otger: 6

12. B konBepre cpemm 100 ¢oTokapTOouek HAXOIUTCA OJHA pa3bickuBaemas. Haiitu
BEPOSITHOCTH TOT'0, YTO CPEAM M3BJICUEHHBIX Hayral 10 kapToOYeK OKaXeTcsl Hy>KHasl.
1
OtBet: —
10
13.  YcTpoHCTBO COCTOUT M3 MSITH AJIEMEHTOB, U3 KOTOPBIX JIBa M3HOIICHBL. [Ipy BKIIOYCHUH

YCTpOﬁCTBa BKIIFOYAIOTCA CﬂyqaﬁHBIM o6pa30M JABa 3JICMCHTA. Haiitu BEPOATHOCTb TOI'0, 4TO
BKJIFOYCHHBIMU OKAXYTCS HCU3HOIICHHBIC 3JICMCHTHI.

3
OtBet: —
10
14,  HabGupas Homep TenedoHa? aOOHEHT 3a0bL1 MOCIEIHUE TPU ITUGPBI U, TTIOMHS JIUIIb, YTO

9TH UQPBI pa3IUYHbl, HaOpal X Hayaady. HailTm BEpOSTHOCTH TOTO, YTO HAOpaHBI HY)KHBIC
1 dper.

1
OtBer: ——
720
15. ABTroMOOuWJIBHBIE HOMEpPA COCTOST U3 TpeX OyKB W yeThipex udp. Halitu yncno takux

HOMEPOB, €CJIM UCIIONb3YIOTCS 32 OyKBBI aji(aBuTa.
Orser: 32°-10°

IIK 1.2. IlpoBoauth JadopaTopHblie OOUIEKJIMHUYECKHE HCCIET0BAHUS OHOJOTHYECKUX
MaTepHaJIOB; YYACTBOBATH B KOHTPOJIe Ka4ecTBa.

1. ITycte X; u X, - TOYKM SKCTpeMyMa QyHKIuHU Y = 2X3 — 3X2 —2X+4, 10 X1+ Xy
paBHO
Ortser: 1
8 4

2. Omnpenenurensb paBeH HYJIIO IPH O PaBHOM

/-5 1
Ortger: 1
3. Iycte M - mauGonbiuee, a M - HauMeHblIee 3HAYEHHE QYHKIUM
y(x) = x> —3x? + 3x +1 na orpeske [0,2], rorna M +M pasHo
Otsger: 4
4. [ycte M - nauGonbinee, a M - HaumenbIee 3HAYEHIE PYHKIUH y(x) =X+—Ha

orpeske [0.5,2], Tornra M + M pasro
Ortsert: 4,5

5. [ycts Y = x* —4x3 —18x? + 45X + 63, Tora rpaduk 3Toi QYHKIUM SBISETCS

BBITTYKJIBIM BHU3 Ha HHTEpBase(ax)
a) (-o00,-1)



0) (-1,3)

B) (-00,-1) u (3,+00)
r) (3,+0)

OTBeT: B

6. [ycts Y = x* —4x3 —18x? + 45X + 63 , TOT/JIa JUIMHA MHTEpBana (CyMMa JJIMH

WHTEPBAJIOB), Ha KOTOPOM(BIX) TpaduK 3TOW (DYHKIIUH SBJISETCS BBHITYKJIBIM BBEPX paBHA
Otger: 4

2
. —X
7. Touxoli (Toukamn) neperuda rpaduka Gy y =€ SIBJIIETCS TOUYKA (SIBISIOTCS

TOYKH)
V2 J2 1,
0 (50 o)

) - -
2 2
1
B PE—
' %
OtBeT: a
1 2 3 -7 1 0
+3-

8 Haiitu 4 5 -6 5 41

-20 5 3
OrtBerT:

19 17 -3
9. Bo Bpemsi ompeneneHuss KHCIOTHOCTH JKENyJOYHOTO coka mo Temndepy MOTydHIn

CJIEYIOIINE Pe3yIbTaThl THTPOBAHUS B MIEPBOM CTaKaHYUKE: TIepBoe TUTpoBaHue - 2,4 mi 0,1 H.
pacTBOpPOM HATpHUs TMAPOKCHAA, BTOPOE TUTPOBaHUE — 3 MJI; BO BTOPOM CTaKaH4YWKe - 5,5 MIL.
[TepBoHaYaNbHBIA YPOBEHB MIEIOYHU JJISI TUTPOBAHUS OOOWX CTAKAHUYMUKOB COCTABIUT «0». Jlmst
TUTPOBAHUS Opaiv IO 5 MII JKEITYJOYHOTO COKa B KaXKJIOM cTakaHuuke. OnpeaenuTe moka3aTenu
KUCJIOTHOCTH.

OtBet: CBOOOmHAs coisgHas KHcioTa — 48 MMOJb/II; 00IIas KHCIOTHOCTH — 60 MMOJIIB/II;
CBsI3aHHAs CcojstHas Kuciota — 10 MMous/m.

10.  Bo Bpewms ompeneneHus KUCIOTHOCTH KEITyIOYHOTO COACPKUMOTO 110 MUXadmmcoM TSt
TUTPOBaHUA B3sUM 10 MII KETylIOYHOIO CONEPKUMOIO M MOJYUMIIM CIEAYIOLIUE PE3yIbTaThl
tutpoBanus: I. TutpoBanue — 3,2 miu 0,1 H. pactBopoM Hatpus ruapokcuia; II. Turposanue — 4
mi; III. TutpoBanme — 5,6 mu. IlepBoHavanpHBIM ypoBeHb Ienoun paBeH «0». Ompenenure
MTOKa3aTeNIN KUCIOTHOCTH.

OrtBer: CBOOOIHAS COISHAS KHUCIOTa — 32 MMOJIB/JI; 00Iast KHCIOTHOCTE — 56 MMOJIB/JI;
CBSI3aHHAsSI COJITHASL KMCIIOTa — 1 2MMOJIB/1.

11.  BblYMCIUTH ONpeAETUTENb, IPUBEIECHUEM K TPEYTOJIBHON MAaTPHIIbI
11 1
2 4 8
3 9 27

Otsert: 12



12. ITo popmynam Kpamepa pemnTs cieayromume CUCTEMbl YpaBHEHUH:
X,  +X, 2% =6
2x, +3X, —IX, =16
S5X,  +2X, +X, =16

Ortser: (3,1, —1)

2
X +1
X
OTBeT: X= 0 - BepTI/IKaJ'IBHa}I aCHUMIITOTa, y = X - HAaKJIOHHAaj aCuUMIITOTA.

13.  Haiitu acumurotsl rpaduka Gyakun Y —

14.  Cpemu 30 amirysn, MPOBEPEHHBIX Ha T€PMETHYHOCTh, OKa3aJ0Ch 6 aMIysl C TPEUIMHAMHU.
Haiinute BeposiTHOCTH TOro, 4TO cpenu 20 BRIOpAaHHBIX aMIys a) Bce OyayT 0e3 tpemmH; 0) 3
amITyJIbl OyIyT C TPEIUHAMU;

Ortser: a) 0,00035 6)0,23

15. B nexe paboraror 6 My>xuuH ¥ 4 KeHIIUHBL [1o TaOeIbHBIM HOMEpaM Hayaaqy
0oToOpaHsbl 7 yenoBek. HaliTu BepOATHOCTh TOTO, YTO CPEIU OTOOPAHHBIX JIUI OKAXKYTCSI TPU
JKEHIIIUHBI.

1
Otget: P(A) = >

IIK 1.3. PerncTpupoBath pe3yabTaThl JJa00pPaTOPHBIX 00IEKJIMHUYECKUX HCCJIeJOBAHMI.

1 2 0
1. lana matpunia A=|0 —1 2 |. Torna o6parHas Matpuia Al paBHa
0O 0 1
1 0 O
a)|-2 -1 0
4 2 1
1 2 -4
6|0 -1 2
0 0 1
-1 -2 0
B)|0 1 -2
0O 0 -1
12 -4
|0 1 -2
0 0 -1
OtBeT: 6
0 1

7 -1
2. Marpuna B = ( J ABJIseTCA 0OpaTHOM K MaTpune A = ( 0 j pH o

1 « 1

paBHOM



OrtBet:-1

3. IlpousBeieHre MaTPHUI] pa3MEPHOCTHIO [2 X m] u [2k X 3] BO3MOJKHO TPH
a) m=6k=1

6) m=3,k =2
B) m=3, k=1
r) m=6k=3
OtBerT: B
-3 1
1 -2 0
4. Janst matpunsl A= 2 —-1|u B 2(3 1 4j . Tornga marpuma A- B umeer
0O 3
pa3MepHOCTh
a)m=2,k=1
6) m=3 k=1
By m=2k=3
rym=1Lk=2
OtBeT: a

5. Ha kHmxHOW monke 5 KHUT 1o anredpe, 6 — MO MaTeMaTHUYeCKOMY aHaiu3y, 3 — 10
reomerpur, 10 — mo ucropuu. Torga yucio cnocoOOB BbIOOpPa OAHOW KHUTH MO MaTeMaTHKe
paBHO

a) 90

0) 14

B) 11

OtBert: 0

6. Ha Bepmny ropsl Benét 7 gopor. Torna uucio crnocoOOB MOTHATHCS HA TOPY U CITYCTHTHCS
C He€ paBHO

a) 42

0) 14

B) 49

r) 13

OrtgerT: 0

7. Ha BepmmHy TOpsl Benér 7 mopor. Eciu moaséM W CIYCK OCYIIECTBIISICTCS Pa3IMYHBIMH
MyTSMH, TO YUCIIO CIIOCOOOB MOJHATHCS HA TOPY U CIIYCTUTHCS C HEE PaBHO

a) 13

0) 42

B) 49

r) 14

OrtBer: 0

8. U3 ropoaa A B ropon B Benyt 5 nopor, a u3 ropoaa B B ropox C — 3 goporu. Torga uncio
nyrei u3 A B B, npoxonsamux uepes C, paBHO

a) 125

0) 8

B) 15

r) 14

OrtBeT: B



Q. Nmerorcss 10 mpoOupok ¢ pa3audyHbIMH mITaMMamu OakTtepuid. [[ns skcme-puMeHTa
Heo0x0auMo 0ToOpath 4 mpobupku. CKOIBKUMH CIIOCOOAMHU 3TO MOYKHO CAEIaTh?
Otser: 210

10.  CKOJIBKHMH CIOCOOaMH MOYKHO Pa3MECTUTh 5 YIIaKOBOK JICKAPCTBEHHBIX MPENapaToB Ha
BUTpHUHE?
Otser: 120
2
. BX® —3x+2

11.  3nauenwe mpexena lim 5 paBHO

X—o 2X° +X—-4
OtBer: 3

12. Haiitu npousBoanyto pyHkuuu Yy = x3 . cos X
Otger: Y’ =3x°cosx—x>sinx

13.  Haiitn oGmacts onpenenenus ¢pynkuun f (x) = il +4/49— X2
X —

Orser: (-7,1),(1,7)

14. B kopoOke Haxomurcs 8 mmpuioB mo 2 wi, 6 mmpunoB mo 5 mi. M3 KopoOku
[0CJIe10BaTeNbHO 0€3 BO3BpalleHHs U3BeKaroT 3 mmnpuna. Haiiiute BeposTHOCTB TOro, 4TO BCe
3 mmpuna — 5 M.

Ortser: 0,055

15. YV 6 manpuukoB u 11 neBouek MMEIOTCS NPU3HAKM HMH(EKIHOHHOTO 3a00se-BaHusl.
Uto0b! npoBepUTh Hamuuue 3a0osieBaHus, TpeOyeTcs B3SATh BbIOO-pOYHBIN aHANU3 KPOBU y 2
MaJIbYMKOB U 2 eBoYeK. CKOIBKMMHU CIOCO0aMH 3TO MOXHO CJIeNaTh?

Ortser: 825

MK 2.3. IIpoBoauTh 00IIMii aHAJH3 KPOBHM M [AONOJHHUTEIbHbIE IeMAaTOJOIHYECKHE
HCCJIeI0BAHMSA; Y4AaCTBOBATH B KOHTPOJIE KayecTBa.

1. Jlana ¢yekmmst Y =+/X"—3Xx+2+1g(2—X). Torma e 06GIACTBIO ONPEIEICHHS
ABIISETCA MHOXECTBO. . .

a) (-2;1)

6) (0;1) Y [2;+)

B) [1;2]

r) (-o0;1]

OtBeT: T

2. Jlana gynxims Y = /6 —X—x* +1g(Xx+1). Torma eé 06:1aCThIO ONPE/IETCHHUS SBICTCS
MHOKECTBO. ..

a) (-3;2)

0) (-3;1) Y[2;+x)

B) [-3;2]

r) (-1;2]



20 -3 3
3. Onpenenutens Matpunsl A = [ 1 J paBeH HyJIIO IIpU O paBHOM
+a
Ortser: 2
2
. 8x° -3x+1
4, 3navenue npegena M 5 paBHO
X200 2X" +5X -5
Ortser:4
-2 10
5. Onpenenutens | 3 2 1| pasen
-3 10
Ortser: -1
6. Ilyctp Y = x* (X—=5), Torna rpadux >Toit GyHKIMM ABNAETCA BHITYKILIM BBEPX HA
uHTepBasie(ax)
a) (-00,0)
6) (0,3)
B) (-90,0) 1 (3,+0)
r) (-00,0) u (0,3)
OtBeT: T
7. [ycte M - nauGonbmiee, a M - HauMenbIuee 3HaYeHUE QYHKIIUHN y(x) =X+—mHa

orpeske [1,5], rorna M +M paBao
OtBer:9,8

8. Hanbt matpunel A, B, C u uncno (. Haiitu matpuity D=AB+(C.

1 2 2 5 -1
1 35
q=2, A=|2 -1}, B:[ j C=|4 2 1
2 01
0 3 1 2 0
9 13 5
Otser: |8 10 11
8 4 3

1 2

1 2 3
9. Haiitn npousBeneHne MaTpuil 45 6/ 11
3 6

(12 22]
OrtBer:

27 49



1 0 3 2 0 1Y (1 2 3
10.  Bspmwcaurs 2:(4 0 1|+|1 0 2|12 -1 -1
1 20 1 11){0 -2 1
4 2 13
OtBer: |9 -2 7
5 3 3
EN 2x% +3
11.  Haiitu uHTEpBaJIbl MOHOTOHHOCTH U SKCTPEMYMBI (DYHKIIUN y= ZX — X+
Otser: Z (—2,0),(2,+)
] (-0-2),(0.2
f. (—2):—1, fon (2):—1, f oo (0)23
1 20
12. [IpuBeneHneM K TpeyrojabHOM MaTpHIle, BEIYUCIUTh OnpenenuTens (5 1 2
0 31

Ortser: -15

3
13.  Haiitu acuMnToThl rpaduKa QyHKIUH Y =

x* -1
OtBer: X==1 - BepTHKa/IbHbIC aCUMITTOTHI, Y = X - HAKJIOHHAs aCHMIITOTA.

14. Bo Bpems mnoacdera TpombOoruroB no wmeronxy POHMO na 1000 sputpounTtos
nojacyuTano 52 tpombouuta. KoaumdectBo sputpountoB B 1 1 KpoBH - 4x10%%/,. Paccumrath
KOJINYECTBO TPOMOOIIUTOB, SPUTPOLIUTOB B 1 J1 KPOBH.

Otset: 200x10° / 1

15. B 6onbmux kBagpatax cetku ['opsieBa nmojacuutano 375 spurpouutoB. Paccunrars
KOJIMYECTBO SPUTPOLIUTOB B 1 71 KPOBH.

Oreer: 3,75x10% / nn

IIK 2.4. PerucTpupoBaTh MOJy4YeHHbIE Pe3yabTAThI.

1. 3aBUCHMOCTB ITYTH OT BPEMEHH IPU IPSAMOIMHEHHOM JIBUKEHUH TOUKM 33/1aHa
ypasHenueM S = —1Q %t (1 - B cexynpax, S— B merpax). Torna CKOpoOCTh IBUKEHHUS B KOHIIE
TepBOii CEKYH/Ibl paBHA
Otger: 2
-2 1 1
2. Onpenenurens | 3 2 1| pasen
0 10

OrtBerT: 5



3. Ilycts Y = 23X+ X3, TOTIa CyMMa JUTHH WHTEPBAJIOB, HA KOTOPBIX 3Ta (PyHKIIUS

yObIBaeT, paBHa
Otger: 2

4. Oynkuus Y = X + In(x2 —8) yOuiBaer Ha uHTEpBaNe(ax)
a) (' 0 1-4)

6) (-4-~/8)
B) (\/§,+oo)
r) (-\/g,\/g)

OrtserT: 0

5. ITycth X« - aOcrucca TOUKM KPUBOH, 3aJJaHHON ypaBHEHHEM Y = X3 + 6X2 +13x-9,

T
KacaTelbHas B KOTOPOH 00pa3yer yroi Z C MOJIO’KUTENIBHBIM HalpaBJIIEHUEM OCH abcLucc.

Torga X« paBHO

Ortser:-2
1 x 2

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

Ortser:-1

d
7. Ecm Yy = arccosﬁ , TO d_y MUMEET BU]L

X
-1
a)
1-+/x
1
0)
2V1++/x
-1
B)
24/ x—x?
) -1
2y1-X
OTtBeT: B
8. N3 12 crynentoB 3 He mpouutd npoduiakTuueckuid ocMotp. Haliaure Bepo-sTHOCTH
TOro, 4To 00a U3 2 CilydallHBIX 00pa3oM BBIOPAHHBIX M3 ATOH TPYH-IbI CTYJCHTOB MPOIILIH
MEOCMOTP.
OTser: 0,55
o . dx
9. Haiitn HeonpeneneHHbIN HHTErpal I

Ja-x2

. X
OtBer: arcsin E +C



10. Mansr matpunsl A, B,C u uucno (. Beranciute D = AB+qC

-5 -2 2 5 2
-7 -1 -2
q=3, A=-1 3|, B= , C=|37 3
-6 5 -5
-4 2 5 -14
53 10 26
Otser: D=34 7 26
31 11 10
11. Haiitu npenen IImﬂ
oL X% 4 X—2
Ortger: -1/3
12.  Bo Bpems ucclie0BaHUS KPOBHU MOTYUIIA PE3yIbTaThl: TeMoriooun 138 r/m,
SPUTPOLUTHI - 4,3 X 10" /1. 1. Paccunrars LBETOBOI [OKA3aTeb KpOBH.
Ortsert: 0,9
13. Bo Bpems mccieqoBaHusl KPOBU TOJTYYHIIN CIEAYIOIIAE Pe3ysIbTaThl: TeMorioouH - 138

/11, SpUTPOLHUTHI - 4,2 X 10*/n. Paccuntats CpeJHee COoeP)KMMOE TeMOTrI00HHa.
Ortser: 32,8 0r

56 3
14,  BBIYHCIHTH ONPEACITUTEID, PA3JIOKEHUEM 110 TiepBomy cronony (0 2 0
7 45
Ortser: 8
. . dx
15.  Haiitu HeonpeneneHHbII HHTETpa '[ —
2+3X

V6 \3x

OtBer: — arctg —+C

2

K 3.2. IIpoBoauth Ja0opaTopHble OMOXMMHUYECKHE HCCIAeI0BAHUA OHOJOIMYECKHUX
MAaTEepPHAJIOB; YYACTBOBATH B KOHTPOJIE KauecTBa.

3 2 1
1. Onpenenurens | 0 b, Dby | pasen ...
cc 0 O

a) 2b301 - b201

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

B) —2b,c, —b,c,
- 2b3C1 + bZCl

OtBeT: a



3 2 1

2. Paznoxenue onpenenurens 0 b2 O | mo snemenTam BTOPOM CTPOKU UMEET BU/I
c, 0 ¢4
3 1
Cl C3
3 1
Cl C3
3 1
C, G,
3 1
Cl C3

a) b,

6) —b,

B)

r) —

OtBeT: a

—4
3. Hana matpuna A=(5 1] Torga anrebpandeckoe MOIONHCHHAE IEMEHTA 8, =D

PaBHO
Ortger: 4
7 -3 1
4/ CymMa >I€MEHTOB, PAacHONOKEHHBIX Ha TiaBHOM muaronamu martpuuel | 4 —4 0,
-2 6 2
paBHa
Otser: 5

5. B maptuu u3 14 neraneit umeercs 8 cranaaptueix. Haygauy orOupatot 4 neranu. Toraa
BEPOATHOCTH TOTO, YTO CPEe/IM OTOOPAHHBIX JeTajel [Be CTaHIapTHHIE, paBHA

60
a) —

143

0)

~N NN e

B)

435

r) ——
1001
OTtBeT: a

6. Uwmcino cymecTBYIOMHNX ABY3HAYHBIX YHMCE, 3aITMCAHHBIX TOJIBKO C MCIOIH30BAHUEM YETHBIX
udp, paBHO

a) 20

0) 16

B) 9

r) 12

Otser: a



7. I3 cemu OeryHOB M TPEX MPBITYHOB HYKHO C(HOPMHpPOBATH KOMAHIy W3 IATH YECIOBCK, B
KOTOPYIO JOJDKEH BXOJAUTH XOTS Obl OJMH MPHITYH. Torma 4mciio cnocoOOB OCYIIECTBUTH 3TO
paBHO

a) 38

0) 231

B) 105

r) 2520

OrtBert: 0

8. Komopoe mudpoBoe coobiieHrne cocTout u3 4 enuuuil u 3 Hynei. Torga BEposITHOCT TOTO,
YTO U3 TPEX MPHUHATHIX CHMBOJIOB JiBa OY/IyT HYJISIMU, paBHA

12
a_
)35
3
6) =
)7

1
B p—
)6
r 36

343
OrtBeT: a

9. Ilo maHHBIM KOJHMYECTBEHHOTO AMHHOKHCIOTHOTO aHAHM3a B CHIBOPOTOYHOM allbOYMHUHE
conepxkurcs 0,58% tpuntodana, monexkynspHas macca kKotoporo paBHa 204. Paccuuraiite
MUHHUMAJIbHYIO MOJIEKYJISIPHYIO MacCy ajabOyMHUHA.

Otser: 32100 r/monb

10.  Cunre3 rimoKo3bl — 3TO Mpouecc, TpeOyroomuil 3aTpaTsl 3Hepruu. Paccuuraiite
HHEPreTUUECKUN BBIXOJ] OKUCIIEHUS caxapo3bl J0 yriekuciaoro raza u Bojbl. Ckonbko AT® npu
sTOM 00Opa3zyercs?

Otger: 76 monexyn ATD

4 1 1 21
11. Haiitu npoussenenue marpur; | —4 2 2 1 2
1 2 1 2 3
7 11 9
Ormser: |0 6 O
6 6 8
2 1 -1
12.  Haiitu mMaTpuiy, oOpaTHyto naHHou | 5 2 4
7 3 4
4 7 -6
Otser: | -8 -15 13
-1 -1 1

13. C nmomouibIo TpeyroJIbHUKOB, BBIYUCIUTH ONIPENEIUTENb MaTPULIBI



1 1 1
2 4 8
3 9 27
Ortger: 12

14. ITo popmymnam Kpamepa pemuTh ClIeayOmyo CUCTEMY YPaBHEHUH:
X +X, +4x, =1
2%, + X, +6X, =2
3%, +3X, +13%x, =2

OtBer: (3, 2, —1)

X2

X+1
OtBer: X=-1 - BepTHKaNbHAast aCAMIITOTA, Y = X —1 - HAKJIOHHAS ACHMIITOTA.

15.  Haiitn acumnrors! rpaduka Gyxmmn Y —

IIK 3.3. PerucTtpupoBaTh pe3yJbTaThl JA0OPATOPHBIX OMOXMMHYECKUX HCCJIEIOBAHMIA.

2 -3 1
1. CymMMa 3J1eMEHTOB, PacIONOKEHHBIX Ha IIaBHOW guaronamd marpuusl | 0 —4 -5,
-2 4 3
paBHa
Otger: 1
0O 2 -8
2. lanamarpuua | 4 7 —6 |, torma cymma a,, + 84 paBHa
-1 5 9
Ortser: 6

3. Enuanunas marpuna
1 00

a)

0
1
1
0
0

o O O B

1
1

0
7o oj

OrtBeT: a

Ne—

0
0
0
6)| 0
1
1
1
1




X dy
4. Ecin Y =Intg—, to — umeer Bug
X

OrtBeT: a

5. Ecim Y = X2 . 3_X , TO — HMEET BU],
X

a) 2x-3+37"In3
0) —2x-37* —x*37**
B) 2X-37*—x*37*In3
r) 2x-37-In3
OtBer: B

6. YkaxxuTe B KakoM cityyae B Touke ¢ pyHkius f (X) umeer ycTpaHUMBIN pa3phbiB.
) limf(x)=0, limf(x)=0u f(c)=10

x—c—0 Xx—Cc+0

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

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

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

OTtBeT: a, T

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

4
a —
) 7
0) @
35
1
B R
) 2
8
I‘ R
) 21
OrtBeT: a

8. OcHoBHbIe PopMyIibl KOMOMHATOPUKHU. COUeTaHMUs.
Ortset: CodyeTaHNsAMH HA3bIBAlOT KOMOWHAIINY, COCTABICHHBIC U3 N PA3IHMYHBIX JIEMEHTOB 110 M



DJIEMEHTOB, KOTOPBIC OTIMYAIOTCS XOTsI Obl OJJHUM 3jieMeHTOM. COYCTaHUSIMH U3 YETHIPEX YUCEIT
1, 2, 3, 4 mo aBa sBisrotes: (1, 2), (1, 3), (1, 4), (2, 3), (2, 4), (3, 4).
Yucao coueTaHui:

m_ n!

" mi(n-m)!’

9. Haiitu HeomnpeieIeHHBIN UHTETpajl J. X231+ x3dx

OTBerT: E(1+ x3 )% +C
4

1 2 -1
10. Haiitu matpuity, ooparnyro nanHoi [0 -3 1
0 0 1
1 21
3 3
1 1
Oteer: |0 —= =
3 3
0 0 1
2
. X"—=X-6
11.  Haiitu mpegen lim ——
P S X v 6x 18
Ortser: -2,5
==x>-x*
12.  Haiitu uHTEpBaJIbl MOHOTOHHOCTH U TOYKH SKCTpeMyMa (GyHKIIUN y= § -
1
OtBeT: Z (—oo,—)
4
1
_’+w
(e
Nt
™\4) 768
X2
13.  Haiitu acuMnToThl rpaduka QyHKIUN y= 2 +1
OtBer: y=1 —TOpH30HTaAJIbHAS ACUMIITOTA
14.  Haiitu Touku nepernda U HHTEPBAIBI BBITYKIOCTH rpaduka GyHKIUN
y=x>—5x>+3x-3
5 5 5 196
OtBet: N| —0,—= |,U| =,+0 |.| =,—=— |—TouKa nepernda
3 3 3 27
15. JlBa aBTOMara NPOM3BOIAT JETalld, KOTOphIE MOCTYMAIOT Ha OOLIMil KOHBekHep.

BeposTHOCTh MoTydeHus: HECTAaHJAPTHOM JIeTaid Ha nepBoMm aBTromate paBHa (.06, Ha BTOpom



0.02. TIpou3BOAMTEIBHOCTH IIEPBOrO aBTOMaTra BTpoe Ooibine, YeM BToporo.  Haiitu
BEPOSTHOCTH TOTO, YTO HayJady B3sATas C KOHBeHepa AeTalb HeCTaHAapTHa.
Otser: 0,05

K 4.2. IlpoBoauth 1a00paTOpHble MHKPOOHOJOTHYECKHEe W HMMMYHOJIOTHYECKHUE
HCCJIeIOBAHUS OMOJIOTHYECKUX MATEPUAJIOB, P00 00beKTOB BHEIIHEH cpelbl U MUIEBBIX
NMPOAYKTOB; Y4aCTBOBATH B KOHTPOJIe KauecTBa.

-1 2
1. Ecm A= ( 4 5} , To MaTpuna 3A umeer Buj
-1 2
a)
12 —15}
3 6
0)
12 15
-3 6
B)
12 —15J
) -3 6
r
4 -5
OrtBerT: B

1 2 2 -3
2. Ecu A= 0 uB= 4 ,Torna A+ B pasno

3 5
2o 7j
5) 3 SJ

01

3 -
o 1}

3 -1
70 —1)
OTtBeT: B

2 -3 -3 0
3. Jansl Matpunsr A = (0 5) u B= ( 4 7). Torna pemenne MaTpUYHOTO YPaBHEHMS

A+ X =B umeer BUJI
-5 —3}
a)

4 2
-5 3
6)
4 12
5 -3
B)
—4 —12J

1 -3
Dy 2}



OrtserT: 0

X2

3. Ecmu Yy =€ ° , 10 —= umeer Buja

a) —2xe™™
0) —2xe™*
B) e

r) 4xe™
OtBeT: a

X2

5.Ecmu Yy=€ © , 10

5 HUMEET BU]I
dx

a) (4x2-2)e™™
6) —2xe™
B) — 26

r) 4xe
OtBeT: a

2x -1

6. ®ynkims Y =-——— ybpIBaeT Ha HHTEpBane(ax)

(x-1)
a) (0,1)
6) (0,1)u (1,+00)
B) (-00,0) u (1,+00)
r) (-00,0)u (0,1)
OTBeT: B

7. Umeercs 6 OuneroB B Teatp. Cpeau Hux 4 Owiera Ha Mecta B ImepBoM psay. Toraa
BEPOATHOCTH TOTO, UTO U3 TPEX HayJady BHIOpaHHBIX OUJIETOB JIBa OKaXYyTCs HA MECTa MEPBOI0O
psiaa, paBHa

OTtBeT: a

8. Hucio crmoco0oB pas3IoKEHHS CEMH PA3IMIHBIX MTHCEM IO CEMHU Pa3IMIHBIM KOHBEPTAM, €CITH
B KK KOHBEPT KJIAAETCS TOJIBKO OJTHO MUCHMO, PABHO

a) 49

0) 5040

B) 823543

r) 14

OrtBer: 0



1 -11
9. Haiitu marpuiy, oOpathyto k nanHoit A= |2 1 1

1 1 2
13 2
5 5 5
Otser: A™ = —§ 1 l
5 5 5
12 3
5 5 5

10. C HacTyImieHuEM X0JIOI0B KOJTHYECTBO OOJILHBIX C OCTPBIMU PECITUPATOPHBIMU
3aboneBanusMu (OP3) yBenuuniiocs 10 15 yenoBek B eHb, a JO 3TOTO COCTABIIsIO 0KoJo 10
yesnoBek. Ha ckoibKo mpOLIEHTOB BO3POCIIO YUCIIO 0oibHBIX ¢ OP3?

OTset: 50%

11. Meieunast cuctema uenoBeka coctanisieT 40% oT maccsl Tena. Ha nomo MyckynaTypsl
HIDKHUX KOHeYHOocTer npuxoautces 50% Bcelt maccehl Mbliii. HaiiauTe Maccy MBI HIDKHUX
KOHEYHOCTEH JeroBeKa BECOM 65 KT.

Otset: 13 xr

dx

12. HaiiTn HeonpeaeneHHbI HHTETpal .[2—
X°+3x+3

Ortger: 2 arctg 2x+3 +C

V3 V3

13. BeuucnuTh onpeaenuTesb, pa3iokeHueM 110 epBOii CTPOKe

11 1

2 4 8

3 9 27
Otser: 12

14. MetooM 0OpaTHOM MAaTPHUIIBI PEIIUTh CISAYIONIYIO CUCTEMY YPaBHEHUI:
X, +X 2% =6
2x, +3X, —TX, =16
ox, +2x, +x, =16

Orsert: (3,1,-1)

15. B GonpHuiy noctynatot B cpegHeM 20% OonbHbBIX ¢ 3a00seBanueM A, 30% ¢ B, 50% ¢
3aboneBanueM C. BeposaTHocTh nmonHoro uznedenus 6oxe3nu A — 0,8, B— 0,7 u C-0,9.
bonbHOI BeInKcan 310poBeIM. HailTi BEpOsITHOCTB TOTO, UTO 3TOT OOJIBHOI CTpazal
3a0oseBanueM B.

Ortser: 0,26

IIK 4.3. PeructpupoBarh pe3yJibTaThl IPOBEAEHHbIX UCCIEI0BAHMIA.

-1 2 1 -1
1. Ecmn A= uB= , o matpria C = 2A + B pasna
4 -5 0 2



0 1
a)8—8j

1 -3
s —8]

13
Plg _g

103
D 4 —3)

OrtBeT: B

2. Breraucnure CYMMY 3JICMEHTOB BTOPOI'O CTOJ'I6I_[a MaTpHuIbI C = 2 . A - 3 . B , €CIIN
-7 3 6 ~4 6 -2
A=| 5 -5 -5| B=| 6 -8 6
3 4 9 -5 5 7

OrtsBer: -5

, At 2 -5} g (-3 -3 7
. JlaHBI MaTPUIIBL: —0 3 4 ) = 5 4 _92 51

-5 -2 0
5 -2 —1}
a)

7 1 3
C= . Torga marpuma D =2A + B — C papna

7 -1 2

-8 0 -6
6)
7 0 6

6 2 0
B)
-3 -4 6
2 4 -10
r)
0O -6 4
Otser: 0

2x-1

BO3pacTaeT Ha WHTepBaje(ax)
(x-1)°

4, Oynkus Y =

a) (0,1)

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

S. ITycte X; m X, - TOukM 5KCTpeMyma QyHKIHU Y = X3 — 6X2 +7X-1, To X1+ Xy
paBHO
Ortger: 4



6. ITycts Y = xe*, Torna a6euucca TouKn neperu6a rpaguka 3Toil QyHKIMM paBHA
Ortser: - 2

2 1 3
7. Ompenemurens |0 -3 6| paBen
0 0 O
Ortsert: 0
. 2x3—x+5
8. Borunciauthb npeae lim —
x-e X7+ X7 -1
Ortser: 2
. . e*dx
0. Haiitu HeonpeaeieHHbII HHTETpa I -
2+e
Otser: In ‘2+eX +C
10. MeTtooM 00paTHOI MaTPHUIIBI PEIIUTh CUCTEMY YPaBHEHHIA

W W 0} ¢
Cw Ow TaA v
oW Ww a o
Orser: (1,—-1,1)

. 2x24+10x+20
11. Haiitu mpenen lim————
e e X —10x -1

Ortsert: 0

5 6
12.  Haiitu npoussoanyro Gpynkuun Y = 7 X + — = \7/ x* + -,
X X
3

Otser: Y =7-10x"° —g X 7 —6x72

13. B GospHHuIy mocTymnatot B cpexHeM 50% OompHBIX ¢ 3a001eBanueM K, 30% c L, 20% ¢
3aboneBanueM M. BepositHocTh onHoro uzneuenus 6onesnn K —0,7, L - 0,8 u M - 0,9.
BbonbHOI BeIMKcaH 310poBeIM. HailTi BEpOSITHOCTB TOTO, UTO 3TOT OOJIBHOM CTpadal
3aboneBanuemM K.

Otsert: 0,46

14. C HacTyIUICHHEM XO0JI0/I0B KOJTUYECTBO OOJIBHBIX C OCTPBIMH PECITUPATOPHBIMHU
3aboneBanusamu (OP3) yBenuumnock 10 20 4eraoBeK B JIeHb, a IO 3TOTO COCTABIISLIIO OKOJIO 15

yenoBeK. Ha CKobKO POIIEHTOB BO3POCIIO YUCIIO 00JbHBIX ¢ OP3?
Otget: 66%

15.  Mbiueynas cucrema uenoBeka coctanisieT 40% ot maccsl Tena. Ha nomo MyckynaTypsl
HIKHUX KOHeuHocTel npuxoautcs 50% Bcelt maccehl Mbiin. HaiiauTe Maccy MBI HIDKHUX
KOHEYHOCTEH YeJIoBeKa BECOM 75 KT.

Otset: 15 xr

IIK 5.2. T'otoBuTh mnpenaparbl VI JA0OPATOPHBIX THCTOJOTHYECKHX MCCIeI0BAHUM



OHOJIOTHYECKHX MaTepHuajJoB U OLICHUBATDH UX Ka4€CTBO.

4 6 3 2 3 -2
1. Janer wmarpumst 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
-4 3 11
7 -2 -18
14 21 O
6)|-4 -3 -7
13 10
2 -3
B)| 0 -3 -7
-7 2 6
-2 -3 -12
0| 4 -3 -11
-7 2 18
OtBer: 1
1 2 -3
2. Jlana matpuna A=4 5 —6 |, torna anemenr D, marpuust B, TpancnonnpoBaHHo#
7 -8 9
K Matpuiie 4 (B =A" ), paBeH
OrtgerT: 4
2X+Yy—-Az=5,
3. Jlana cucTeMa JIMHEHHBIX ypaBHEHHH y —3z=-5, Torma cucremy IMHEHHBIX
4x +2y +62=8.
YPaBHEHWH HEJb3s peIuTh MeTo0M Kpamepa nipu A paBHoM
Ortger: -3
5x; =3x, +x3=-1
4. Jlana cucTemMa JIMHEHHBIX YpaBHEHWH X, +x,—x3=0 , Torna marpuunas ¢opma

2x,+3x,+x3=5
3aIACH DTOW CUCTEMBI IMEET BH]T
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)=|0
2 3 1 5
5 -3 1 )\(x -1
B)|1 1 -1jx,|=/0
2 3 1 ){x 5
5 1 2)\(x -1
r)|-3 1 3| x,|=0
1 -1 1)(x 5
Ortser: B

_y?2
5. Ilycts Y =¢€ X" Torma cyMMa abcuucce Touek neperuda rpaduka 3Toil GyHKIMN paBHA

Otsert: 0

6. Jnst mpoBeeHusl BeUepoB B yHUBEpcHUTETe chopMupoBaHa Komuccus u3 10 roHOImIeH 1 IByX
nesymiek. [l nexxypcTBa Ha HOBOIOJHEM Bedepe IIyTeM JKepeObeBKU BBLACISAIOTCS U3
KOMHUCCUHM ISITh 4YeNoBeK. Torga BepOATHOCTb TOrO, 4YTO 00€ JEBYIIKHM BOHAYT B YHCIIO
JeXKYPHBIX, paBHA

5
a) —
)33

2
0) —
)5

4
B)2—5
125

216
OrtBeT: a

7. UYucno mecTu3HaYHbIX YMCell, KOTOPBIX MOYHO 3alKcaTh C UCTOIb30BaHueM nugp 1, 2,
3,4,5,6 0e3 ux MOBTOPEHUS, PAaBHO

a) 720

0) 36

B) 46656

Orser: a

8. [Tna3zma cocrasnser 60 % OT KpoBH, a KpoBb — 7% OT Macchl Tena. B coctaB mia3msl
BXOaWT: Oenok — 8%, Heopranmueckue BemectBa — 2%, Boma — 90%. Paccumraiite coctaB
IUTa3MBI YeJIoBeka Maccor 60 Kr.

OtBer: Oemnok = 0,2 kr, Heopranudeckue Bemectsa = 0,05 kr, Boga = 2,3 kr

9. s pactBopa ucnomnwszyercst cootrHomeHue 2:500. CKoabKO TUTPOB PaCTBOPA MOKHO

MPUTOTOBHUTH M3 3 KT YMCTOTO BelecTBa?
Ortser: 750 n

10. Haiitu HeonpeneeHHbIN UHTErpa J‘ezx cos xdx



2X
OTBer: e?(sin X+ 2C0S x) +C

11. Pemuth ypaBHEHHE: 2A§ = Af "
OtBer: N=3

12. laTepBansl Bo3pacTaHus U YObIBaHUSA GYHKIHMH. TOYKH IKCTpEMyMa
OtBet: YcnoBusi MOHOTOHHOCTHM (QyHKIMHM Ha uHTepBasie. Dynkmus y= f(X) moromonno

eospacmaem (MoHOMOHHO ybwieaem) Ha unmepeane (a,b), ecim g X, < X, UMEET MECTO
f(x) < f(x,)(f(x)> f(x,)). Ecnu na untepane (a,b) f'(x)>0 (f'(x)<0), To Ha 3TOM
WHTEpBaje QyHKIUS CTPOro Bo3pacTaeT (yObIBaeT).

OkcrpemyM pyHkuun. Oynkuus f(X) uMeeT B Touke X, Makcumym (MUHUMYM), €CIIA B TOUYKAX

CKONb yromHo Omm3kux K X, Bemommsercs ycmoBue f(X)< f(X,) (F(X)> f(X,)).

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH HA3bIBAIOTCS €€ IKCHPEMYMAMU.

M3 npuBeAEHHOro ONpeNeNeHusl CIeAyeT, 4YTO SKCTPEMYMbl HOCAT JIOKJIbHBIA (MECTHBIN)
XapakTep, TO €CTh, MAaKCHUMyM HE SBISETCS HaWOONBIINM 3HAYeHHEM (YHKIMM Ha BCEM
INPOMEKYTKE, a JIMIIb HAuOOJBIIMM 3HAUYEHHEM B OKPECTHOCTH JAaHHOW TOYKHU. AHAIOIMYHOE
OTHOCUTCS I K MUHIMYMY.

3amauya 00 OTBICKAHUHM HKCTpPEMyMa SBISETCS OJHOW M3 LEHTPaIbHBIX 3a7ad MaTEeMaTHUKH.
PaccmoTpum 3Ty 3aauy Ui GyHKIMU 0JTHOU niepeMeHHO Yy = f(X).

Touku B KOTOPBIX (YHKIMSI MOXKET HUMETb JKCTPEMYMBI - TOJBKO T€ TOYKH, B KOTOPBIX
npou3BonHas (yHkuuu paBHa Hymo f'(X)=0 u Te, B KOTOpbIX (YHKUUS HE
muddepeHupyema.

Jnsg kaxaoW M3 TakuX TOYEK, Jlajee CIEeAyeT YCTAaHOBUTh: B KAaKUX U3 AITUX TOYEK €CTh
HKCTPEMYMBI, a B KAKHX MX HET.

Ecnu npu nepexoje uepe3 3Ty TOUKY (clieBa HalpaBo) MPOU3BOJHAS (QYHKIMU MEHSET 3HaK C
(+) Ha (-), TO B Touke X, QYHKIHA MMeeT MakCUMyM. Ecin ke — ¢ (—) Ha (+), TO MUHUMYM.

Ecau npu TakoM nepexojie Npou3BoIHAsA 3HAKA HE MEHSET, TO B TOUKE X, KCTpeMyMa (QyHKIHS

HEC UMCCT.

13. OOuras cxema uccineqoBaHus (pyHKINUN

Otger: O61as cxema ucciieIoBaHMsI BKJIIOYaeT B ce0sl CIEAYIOIINE MYyHKTHI:

1)naxoauTcst 0651acTh ornpeienaeH s QyHKINH;

2)OTBICKMBAIOTCS TOUYKH MepecedeHus rpaguka ¢ OCIMU KOOPIUHAT;

3)BbIsICHSIETCSI, HE SABJSETCS U QYHKIIUS YETHOM, HEYETHOM, MepHoINUeCcKOM;

4)HaxoAsTCs TOUKHM pa3pbiBa (QYHKIMH, BBICHSAETCA NMOBEACHHE (QYHKIUU MPU MPUOTMHKEHUHN K
€e TOYKaM pa3pblBa M KOHI[AM WHTEPBAJIIOB, HAa KOTOpPBIX OHa omnpexaeneHa. Haxopsarcs
ACHMIITOTHI rpaduka.

5)OTBICKMBAIOTCS HHTEPBAJIbl MOHOTOHHOCTH (DYHKIIMH U IKCTPEMYyMa.

6)HaxoTcst UHTEpBaJIbl BBITYKJIOCTH M BOTHYTOCTH Tpaduka (QYHKIIUH U €ro TOYKU Ieperunoa.
7)Bce HaliieHHbIE TOUYKM HAHOCATCS HA KOOPJAMHATHYIO IIJIOCKOCTh U CXEMaTU4HO
u3o0paxkaercs rpaduk.

14. Pemuth cucremy ypaBHeHui no ¢popmymnam Kpamepa
Cw v
() ow PO
p T

Ortser: (1, 3,5)



15. Pemnts cucremy ypaBHeHuil merogoM ["aycca
Cw v
@ ow poO
. o
Ortser: (1, 3,5)

IIK 5.3. PerucrpupoBarh pe3yJbTaThl THCTOJOTMYECKUX UCCIET0BAHMIM.

1 2 -3
1. Jawmamarpuna A=|4 5 —6 |, rorma snement D,; MaTpuubl B, TpaHCIOHUPOBAHHOM
7 -8 9
T
K MaTpuie A (B =A ), paBeH
Ortser: -8
0 2
2 1 1
2. Ecou A=| -1 3|uB= 0 ) 1) TO B IIEPBOI CTPOKE M BTOPOM CTOJIOLE
1 1

T T
matpuisl A' + B, rme A’ — rpancnonupoBanHas MaTpuiia, CTOUT YUCIIO
Otset:0

1 4 2
3.Ecmu 4 = ., B= , Torna matpuna C = A - B pasna

-1 0 1

6

a) _2)
6
0) ZJ
-2
B) 6}

(6 -2)

OtBeT: a

4Iyets Y =(X—6)(X — 3)2 , Toraa abcuucca TOYKU nepernda rpaduka 3Toi (yHKIMK paBHA

aaeT: 4

X2

2X+3

5. OpnuHaTa HAKJIOHHOW aCUMITOTHI K rpa@uky QyHkuuu Y = B Touke X =1 pasma

Ortser: 0,25

6. MHOKecTBO BCeX NepBOOOPasHEIX GyHKIEE QG  ViduMeeT BUA
a) - 6



B) Voo 6
r) - N 6
OtBeT: a

7. B ypHe 3 OenbIxX, 5 4yepHBIX M 2 KpacHBIX mapa. M3 ypHbl Hayraja BHIHUMAIOT ISTh IIAPOB.
Torna BEposITHOCTb TOT'O, YTO JBA U3 HUX OKaXXyTCsl KPAaCHBIMHU, paBHA

N

8. Omeparopy HEOOXOAUMO OTMPABUTH IO AJIEKTPOHHOW IMOYTE MATH MUCEM, MPUYEM BCE IO
pa3HbIM agpecaM. Yucino BapuaHTOB MOCIEA0BATEIHbHOCTH X OTIIPABKU PaBHO

a)s

0) 25

B) 120

OtBeT: B

9.Inazma cocrasisier 60 % ot KpoBHU, a KpoBb — 7% OT Macchel Tena. B cocTaB 1mia3Mbpl BXOIUT:
oenok — 8%, Heopranuueckue BemectBa — 2%, Boma — 90%. Paccumraiite coctaB Iia3mbl
yeJI0BEKa MacCcou 65 K.

Otgert: 6enok 0,22 xr Heopranuveckue BemectBa 0,054 kr, Boga 2,5 kxr

10./Ins1 pactBopa wucnombdyercs coorHomeHue 2:500. CKOJIbKO JUTPOB PacTBOpa MOXKHO
MPUTOTOBUTH U3 4 KT YHCTOTO BeniecTra?
Otser: 1000 n

11.  Haiitu npou3BoaHyto GpyHKIUN 2\/; - 33{/; + \/;
2
Otset: Y’ = N X3

Jx

12. BBIYHCIUTH ONPEACITUTEIb, PA3IOKEHHEM 10 TIEPBOMY CTOJIOIY
11 1

2 4 8

3 9 27
Otger: 12

13. Mertonom I"aycca penuTh CIeAYIONIYIO CHCTEMY YpaBHEHHI:

2%, + X, =X +3X, =20

SX =X, +2%,— %, =17

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



Ortser: (5,7,1,0)

14.  Haiitu HeonpeaeeHHbIA HHTErpall I x*(5—x)dx

4
Ortser: § x3 —X—+C
3 4

. 2x%+3x-5
15. Haiitu npenen lim 3 >

xom IX7 —2X° +1
OtBet: 0

IIK 6.2. IIpoBoauTh 0TOOP NMP0O 00bEKTOB BHELIHEH Cpelbl M MPOAYKTOB MUTAHUS.

-6 1 2 -3
1. dansl gse marpuunl: A 2[ ], B 2( 5 ) DJeMEeHT MEepBOi CTPOKH BTOPOTO

2 3 4

cron6ua npoussenenus A- B pasen
Ortser: 23

2 -1

1 -4 1

2. Jlansl MaTpunpl: A = 3 0 1) B=|1 2 |.CymmasnemenToB MaTpuIsl

0 3
B - A, pacnonoxeHHbIX Ha ee I1aBHOM JUATOHANH, PaBHA #HH#
Ortser: -2

3 2 0 1
3. Janbl Matpuisl 4 = (0 :J ubB= (4 Zj. Torma onpeneauTens MPON3BEICHUS

marpun det (AB) paBeH
Ortser: -12

4. MHOecTBO Beex mepBoobpasubix pynkmun Qw Q0w  wuMeer BUa
a)Q w w o0

0) Q oew ¢ O

B)Q - cw 0

N2 w w O

Otgert: a

5. B HeonpenenenHom unTerpaie, W Mw  ¢Q GdBeneHa HOBas nepeMeHHas O
Nw  ¢. Torma uHTErpas NpUMeT BUI:

a) -, 0Q0

6) ¢, 0Q0

B) -, 0Q0

r-. 0 ¢QO

Otger: a

6. Yucino mecTH3HAYHBIX YUCEIT, KPATHBIX MIATH, KOTOPBIX MOXKHO 3aIHCATh C

ucnons3oBanueM mudp 1, 2, 3,4, 5,6 06e3 ux MOBTOPEHUsI, paBHO



a) 120

0) 720
B)719
r)21
OtBerT: a)

1. JIBa mpeAnpusTHs MPOU3BOJAT PA3HOTUITHYIO TPOAYKLIUIO. BeposTHOCTH HX
OGankpoTcTBa B TeueHue roaa paBusl 0,1 u 0,2 coorBeTcTBeHHO. TOrma BeposiTHOCTh TOTO, YTO B
TEYCHHE T0J]a O0AHKPOTUTCS XOTs ObI OJJHO IPEANPUITHE, paBHA _____ (OTBET 3ammcarh B BUJE
JIECATUIHOMN IpoOH)

Ortser: 0,28

8. 3a BpeIHbIE YCIOBUS TPY/la MEJUIIMHCKOMN cecTpe B peHreHkadbunere nonaraetrcs 15%
Han0aBka. OcHoBHOI okian 25000py6. kakoBa 3apriiaTta ¢ Haja0aBKON?

a) 20000py6.

6)25000py6.

B)28750py0

.1)26000py0

OrtBeT: B

9. UYro6sl npuroroButh 2000ma 0,9% pacTBopa HaTpusl XJIOpHUIA, HY)KHO B3AThb CYXOIO
BEIIECTBA!

a) 1,8r

6)20r

B)18r

r)180r

Otger: B

10. Haiitu HeonpeeneHHbII HHTErpa J-COSS Xsin xdx

6
cos’ X
+C

OtBer: -—

X, X, X, =22
11. Metonom ["aycca pemth cucteMy ypaBHEHUi 1 3X,  +2X, +X, =47
X, +3X, —-X; =18
Ortsert: (10,5,7)
2
. X°—-49
12.Haiitu npenen lim———
p x—7 \/;_ ﬁ

OrtBer: 28«/7

12.Haiiti nponsBoanyo GpyHkuuu Y = v/ 3x* —x+5

, 12x3 -1
OTser: Y T
243X" = X+5
13. VY aHrnMuYaH NpUHATO JaBaTh JETSAM HECKOJIbKO MMEH. CKOJBKMMHU CIIOCOOaMU MOKHO

Ha3BaTh peOCHKA, €CIIM eMy JaayT He Oosiee Tpex uMeH, a obiiee ynciao uMeH paBHo 3007
Otser: 300+ 300° +300°



14.  Peumrts ypasnenne C, , — C:;; =15n+ C115
OtBert: N=28

15. Tpu xnebokomMOMHATa TOpOJA MPOU3BOAAT NPOIYKIIHUIO, OOSCHEYMBAIOIIUA TOPOJ]
XJ1e000YIIOUHBIMU NPOAYKTaMu B Tiporiopunu 2:3:5. IlepBriii xne6okomOuHaT mpousBoaut 30%
MPOIYKLIHH BbICHIErO KauecTBa, BTopoi — 40%, tpetuit — 60%. Haiitu BeposTHOCTH TOrO, YTO
npruobpereHHoe xae000yI0uHOe U3AETHe 0KA3aJI0Ch BBICIIETO KauecTBa.

Ortser: 0,48

IIK 6.3. IIpoBoauTh J1a00paTOPHbIE CAHUTAPHO-TUTHEHUYECKHUE UCCIIe0BAHMS.

1. Jlaubl matpuibl A pa3MEpPHOCTHIO [3 X 4] ¥ B pa3sMepHOCTBIO [4 X 5]. Torga marpuna
C = A- B 6yner umers pasmeprocts

a) [3x4]

6) [7x9]

B) [3>< 5]

r) [4x4

OtBer: B

A =2
2. Marpuna A = (3 6 ] HE UMeeT 00paTHOI pu A paBHOM

Ortger:-1
3. Pemenue matpuunoro ypasaenus AX =B
a) X = A

B
6) X = B

A
B) X =A'B
r) X =BA™
Ortser: B
4. B HeomnpeieieHHOM HHTerpaie . —— BBeJICHa HOBas lepeMenHas 0 GO € o.
Torma uHTErpaT NPUMET BULI:
a) -, 0Q0
6) ¢, 00Q0
B)-. 0 QO
r) ¢, 0Qo0
Otgert: a

2
. 10x" -4x+1
5. 3nauenwue mpegena  lim 5 paBHO
X0 2x° +3X—-5

Otser: 5

6. Yuncno mecTu3HauHbIX YETHBIX YUCEN, KOTOPhIX MOXKHO 3alucaTh C UCIOMb30BaHueM nudp 1,
3,4,5,7,9 06e3 ux MOBTOPEHUS, PABHO



a) 720
0) 121
B) 120
r) 719

OrtBeT: B

7. JIBa cTpenka MPOU3BOJAAT MO OJHOMY BBICTpeNy. BeposTHOCTH momanaHust B UEdb IS
MepBOro U BTOporo crpenakoB paBHbl 0,7 1 0,85 coorBeTcTBeHHO. TOoraa BEposiTHOCTh TOTO, YTO
1eNb OyJIeT MopakeHa, paBHa ### (OTBET 3amucaTh B BUJIE ACCATHYHOU IPOOH )

Ortser: 0,955

2
8. HaliTu HeonpenieeHHbII HHTErpal Iex xdx

1 .
OTBeT: Eex +C

9. HaiiTu HeonpeieIeHHbIN HHTErpal I Xsin xdx

OtBeT; —XCOSX+SinXx+C

10. PemnTh ypaBHEHHE: 7A:;ll +14P, , =30P,
Otser: N=7

11. W3 20 yenoBek, OJHOBPEMEHHO 3a00JIEBIIUX TPUIIIOM, 15 BBI3IOPOBENH MOJHOCTHIO 3a 3
mas. IlpennonoxkuM, uro u3 3tux 20 4enoBek ciiydailHbIM oOpa3oM BbeiOmparorT 5. Kakoma
BEPOSATHOCTb, YTO 32 3 JTHS U3 BEIOPAHHBIX BBI3IOPABIUBAIOT:

a) 5 yenoBex

0) 4 yenmoBeka

B) HUKTO HE BBI3JI0PaBIUBAET

Ortgert: a)0,19 6)0,44 8)0,00006

4 2
. VX —=3X—-3X
12.  Haiitu npexen lim 3 =3

227X +2 +2x -5

Ortser: —E
3

13.  HaifTi MHTepBATE MOHOTOHHOCTH M TOUKH SKcTpeMyMa byrkimn Y = 2—3X + X°
Otser: Z (—o0,-1),(L+)] (-11), f o (-1)=4, (1) =0

! Tmax ! 'min

14.  Pemuth cuctemy ypaBHeHHil o popmynam Kpamepa

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

Ortsger: (1,0,-2)

15.  PemwuTh cucteMy ypaBHEeHHI MeToI0M ['aycca



2%, 3%, +%x, =0
X, +2X, —X =3
3%, +5X%, =3

Ortser: (1,0,-2)

IIK 6.4. PerucTtpupoBarh pe3yJbTaThl CAHUTAPHO-TUTHEHUYECKUX UCCJIeI0BAHUIM.

a b

1. 3nauenue onpeneauTens paBHO

a) ba—2b
0) 5b+2a
B) ba+2b
r) 5bh—-2a

OtBeT: B

2. Pacnionosxure OIIPECACIINTCIIN B BO3PACTAIOICM ITOPAIAKE.

6 -4
V.3
5l¢ ®
—4 -3
3 3
Bl
5 3
R J

OtBer: a-0-B-T

2 2 1
3 Pasnoxenwue onpenenmrenst [0 1 —8| 1o snemenTam nepBoi CTpOKU HUMEET BH/
3 2 -1
1 -8

0 -8/ |01
+

3 -1/ |3 2

1 -8| _|o -8| |0 1

6) 2- -2 +

2 -1 "3 -1/ |3 2

1 -8 _|o -8/ |01

B) —2- ~2. -
~1] |3 -1 |3 2
0 -8/ [0 1

2

1 -8
r) —2- +2- —

2 -1 3 -1 |3 2
Ortser: 0

sin6 x

4 3nauenne npexena lim

paBHO
x—0 2X



OrtserT: 3

5. Ecmu lim f(X)=5wu f(x)-uernas pynxmus, to lim f(X) pasen
x—1 x—>-1

a)o
0) -5
B) 0
r) oo

OtBeT: a

6.Yucio Touek pa3priBa QyHKIUN Y = 3X 2 paBHo...
(X+1)°(x" —4)

a)?2

0)1

B) 3

r)0

OrtBeT: B

7. Hekro, 3a0nyauBIIMiiCS B JieCy, BBIIIET Ha TOJSHY, OTKyaa Beso 4 mpoporu. M3BectHo, 4TO
BEPOSTHOCTH BBIXOJIa W3 Jieca B TEUEHHE 4Yaca IS Pa3IMYHBIX JOPOT PaBHBI COOTBETCTBEHHO
0,6; 0,3; 0,2; 0,1. 3abmynUBIIUICS BBIIIET W3 Jieca B TEUCHHE Yaca. Toraa BEpOsSTHOCTH TOTO,
YTO OH TIOIIEJ 110 MePBOM J0pore, paBHa

a)

0)

gl N~k O|w

B)
OrtserT: 0

8. B kmacce 10 mpeaMeToB U 5 ypoKOB B I€Hb. TOTrja YKCIO CIIOCOOOB COCTABICHUS PACTIHCAHUS
Ha OJIMH JICHb PABHO

a) 30240

0) 252

B) 50

OTBeT: a

9.BBIUMCANTE ONPENEIUTEIND, PA3JI0KEHUEM 10 IIEPBOM CTPOKE
5 6 3

0 20
7 4 5
Ortser: 8

dx

10. Haiitn HeonpeneneHHbIN HHTETpal I —
X2 —6x+3

x3\/_|
2J_ x3+ﬂ

Ortser:



11.  PewwuTh ypaBHEHME Af - 5C135 =455;

Ortsert: N=15

12. BBIYHCIHUTH ONPEACITUTEID, PA3JIOKEHUEM 10 BTOPOMY CTOJIOIY
11 1

2 4 8

3 9 27

Ortger: 12

13. ITo popmynam Kpamepa pemuTs crieayromume CUCTEMbl ypaBHEHUH:

2X +2y +5z = 11

-3x +Hy -z = -2

4x by +5z = 0
Ortser: (5,3,-1)

14.  HaiiTi HHTEpBAIBEI MOHOTOHHOCTH M TOUKH dKcTpeMyMa pynkiun Y = 4X — X’
Otser: Z (—00, 2)] (2, +oo), f oo (2) =4

15.  Meroaom [Maycca pemuTh ciieIyronue CUCTEMbl YPaBHEHUI:
2X +2y +5z = 11

-3x +Hdy -z = -2
4x by +5z = 0
Ortsert: (5,3,-1)



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

Tema 1. OcHOBBI JIMHEITHOH aJTre0phbl.

1. Matpuiibl ¥ onepanuu HaJl HUMH.

2. Onpenenureny KBaApaTHBIX MaTpULl 2-0T0 MOpPsIIKa.

3. Haxoxzaenue onpenenurens MaTpHIlbl 3-0r0 HOPSAKA C IOMOIIBI0 TPEYTOJIbHUKOB.

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

S. HaxoxzaeHue omnpenenutens TPETbero NOpsJKa, MPUBEACHUEM K TPEYrOJbHOMY BHIY.
CBolicTBa onpeneuTeiei.

6. OO6parHas MaTpuIa.

7. Cucrembl JHHEWHBIX anreOpanueckux ypaBHeHHH. COBMECTHbIE M HECOBMECTHBIE
CHUCTEMBI. 3alnCh CUCTEMbl YPAaBHEHUI B MAaTPUYHON (hopme.

8. Pemenue cuctem ypaBHEHHI METO0M OOPAaTHOI MAaTPHIIBL.

9. Pemenue cuctem ypaBHEeHHI 110 popmynam Kpamepa.

10.  Pemenue cucreM ypaBHeHui metogom ["aycca

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

o0
3. Heomnpenenennocts Bua [—}
o0
0
4. Heonpenenennocts Buia ol

5 IIpousBoaHas. I'eoMeTpu4ECKUl CMBICII IIPOU3BOJHOM.
6 OcHOBHbIE CBOWCTBA IPOU3BOTHOM.

7. ITpon3Bo/iHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIHH.

8 Heonpenenennsrit uaterpan. CBoNCTBa HHTETpaIa.

9 Tabnuia HeonpeaeIeHHbIX HHTErPAJIOB

10.  3ameHa mepeMeHHOW B HEOIPEACICHHOM HHTETpasie
11.  HHrerpupoBaHHe MO YaCTAM

Tema 3. OcHOBBI TeOpHHU BEPOATHOCTEIA.
[IepecTanoBka U3 N 3JIEMEHTOB.

Pa3memienus u3 N 37€MEHTOB IO M 3JIEMEHTAM.
Coueranus u3 N 3JIEMEHTOB IO M 3JIEMEHTaM.
IIpaBmiio cyMMBI U TPOU3BENEHUS.

OCHOBHBIE OHATHS TEOPUU BEPOSITHOCTEN.
CBolicTBa BEPOSATHOCTH.

Cnoxenue BeposiTHOcTeH. BeposiTHOCcTh mpousBeneHusi coObITUi. IIpoTHBOMONOKHBIE
COOBITHS.

8. dopmyia OTHOI BEPOSITHOCTH.

9. BepostHocTs runores. @opmyisl baiieca.

10.  dopwmyna beprymm.

11.  ®opwmyna Ilyaccona.

NoakowhE

12. JlokanpHas 1 uHTErpanbHas Gopmynsl Myaspa-Jlamnaca
13. Crnyuaitnas BennunHa. J{UCKpETHBIE U HENIPEPHIBHBIE CIIY4alHbIE BETNYHHBI.
14, MaremaTrnyeckoe OKHIaHUE JUCKPETHOM CIIy4YalHOW BEJTMYUHBI.

15. BeposTHOCTHBIN CMBICTT MAaTEMaTUYECKOTO OKUIAHUS.



16. CBoICTBa MAaTEMATUYECKOTO OKUIAHMU.

17. Maremarndeckoe OXHJIaHUE YKCIIa OSIBICHUIN COOBITHS B HE3aBUCUMBIX MCIIBITAHUSIX.
18. Jlucniepcust AMCKPETHOM ClIy4allHOM BEJIUYMHBI.
19.  ®opmyna 111 BBIYUCIEHUS AUCTIEPCUU.

4.3. KoMmjieKT MaTepuaJjioB 10 OlleHKe Pe3yJbTATOB CAMOCTOSITEIbHOH PadoThI

IMoaroTroBka K NPAKTHYECKUM 3aHATHSIM.

Haubonee yacto npumensiemoii (opMoit caMOCTOATEIHLHONW pabOTHI CTYIEHTOB SBIIAETCS
NOArOTOBKA €ro K 3aHiATHsAM. B pamkax Takol JAeATEeIbHOCTH CTYJEHTY HE00X0AUMO
O3HAKOMUTBCSI C BONPOCAMU MPEJACTOALIETO 3aHATUS (CMOTpU pazaen 4.2.) BHHMATEIbHO
IPOYUTATh MaTepuajl pacCcMaTpUBAEMONW TEMBbI, ONMPAsCh Ha OCHOBHYIO JIUTEPATYpY,
OCYIIECTBUTh KPUTHUYECKHM aHAIM3 MPOYUTAHHOTO MaTepuaia C LENbI0 OLEHKU TIYOMHBI €ero
MOHUMAaHHUS, CPOPMYIIUPOBATH HHTEPECYIOIINE BOMPOCHI.

Pabora c iuTepaTypoii 1 HHBIMH HCTOYHHKAMHU MH(oOpManum.

JIrobass Qopma camocTOSTENbHON pPabOTHI CTyAE€HTAa HAUMHAETCA C M3Y4YECHUs
COOTBETCTBYIOICH JTUTEpaTypsl B OuOIMoreke, noma, HTepHeT—nucTounnkax. K kaxmnoi teme
y4yeOHON AMCLUIUIMHBI 10J00paHa OCHOBHas M JIOMOJIHUTENbHas Jjutepatypa (cm. PIIJ]
cootBercTByromeit auctuiumabl OI1 CI1O). OcHoBHas auTeparypa — 3TO YUeOHUKH U ydeOHBIe
nocoOusi. JlonmonHUTENbHAs JIMTEpaTypa — 3TO MOHOrpaguu, COOPHMKM HAy4yHBIX TPYIOB,
JKYpHQJIbHBIE W TAa3€THbIE CTaThbU, pA3JIUYHbIE CIPABOYHUKH, DSHUMKIONEINU, HHTEPHET—
pecypchl.

PexoMenganuu cTyieHTy:

— BBIOpaHHYIO MOHOTpa(UI0 UM CTAThIO 11e1eCO00pPa3HO BHUMATENIBHO IPOCMOTpEeTh. B
KHHUTrax CJe1yeT 03HAaKOMUTBCS C OIVIaBJIEHHMEM M HAayYHO—CIIPABOYHBIM allapaToM, IPOYUTAThH
aHHOTaUUI0 M mnpeaucioBue. llenmecoobpa3Ho ee HpoOdMCTaTh, PAaCCMOTPETh WILIFOCTPALUHU,
TaOJIUIIBI, JMarpaMMbl, MPHIOKEHHs. Takoe MOBEpXHOCTHOE O3HAKOMJIEHHE IO3BOJIUT Y3HATh,
KaKHe IJ1aBbl CIIEyeT YUTaTh BHUMATEIbHO, a KaKue MPOYUTaTh OBICTPO;

— B KHWI€ WM JXypHajie, NPHUHAUIEKAIIME CaMOMY CTYIEHTY, KIIOYEBBIE MO3ULMH
MOKHO BBIJENSATh MapKepOM WM JejaTb NMoMeTKH Ha mnoisx. Ilpu pabore ¢ MHTepHeT—
UCTOYHHKOM LI€7€CO00pa3HO TAKXKE BBIICATh BAXHYIO HH(POPMALIUIO;

— €CIIM KHUTa WUJIM JKypHaJl HE SBISIOTCA COOCTBEHHOCTHIO CTY/EHTA, TO 1€JIeCO00pa3HO
3alMChIBaTh HOMEPA CTPAHHUL, KOTOPbIE NPUBJIEKIN BHUMaHue. [lo3ke cnenyer BO3BpaTUThHC K
HUM, NepeyuTaTb WIM T[epenucarb HYXHYHO HHpopManuio. Pusznyeckoe [eHCTBUE IO
3aMMChIBAHUIO TIOMOTAET MPOYHO 3aJI0KUTh JaHHYIO MH(OpMAIMIO B «0aHK MaMITH».

Crynenty 1enecoo0pa3HO YXe Ha BTOPOM Kypce CO37aTh JIMUHBIN KaTaior (CIHCOK,
nepevyeHb) NPOCMOTPEHHOH M TPOYUTAHHOW JIUTEPaTypbl, KOTOPbIM OydeT IOCTOSHHO
MOMOJHATHCS. OJTOT KaTajlor MOXKET ObITh al(paBUTHBIM M TEMATUYECKUM, OH MOKET
pacrioyaratbCsi Ha OyMa)KHBIX HOCHTENAX (TeTpaab, KapTOYKM) MM HAXOAUTHCS B BalleM
KOMITBIOTEpPE B CHeNHalbHOW manke. He menuTech, nenaiite OmOmuorpadudeckyro 3ammuch
KaKIOW KHUTHU, CTaTbH, KOTOPYIO YUTAETE, BHE 3aBUCUMOCTH OT TOr0, HACKOJBKO 3HAUMMOM OHa
BaM [IOKa3ajacb B JaHHbIH MoMeHT. Ilone3Ho Takke B CBOEM Karajore OTMeyaTh
MECTOHAXOXKJCHWE MCTOYHMKA (YHHBEpPCUTETCKash MM Topojckas Oubimuoreka, kadenpa,
AIIEKTPOHHBIN ajpec, JToMallHsAs OuOIMOTeKa OJHOKYPCHHMKA U Jip.). ' paMOTHO cocTaBieHHBIN
KaTaJIOT TIO3BOJIMT BaM COKOHOMUTbH BpeMs [P HAIIMCAaHUH UCCIIE0BATENbCKUX paloT.

4.4. KoMIUIeKT MaTepuaIoB JIsl IPOMEKYTOYHON aTTeCTALMM 10 pe3yabTaTaM
OCBOCHMS THCIMIIIHHBI

Bonpocs! nis nudgdepeHIMPOBAHHOIO 3a4eTa:



Marpuiipl 1 oriepaury HaJ HUMH.

Onpenenurteny KBaIpaTHBIX MaTPHIL 2-0T0 TOPSAIKA.

HaXO)KI[GHI/Ie OHpCI[eJII/ITCJISI ManI/ILIBI 3-0I‘O Hopsuuca C IIOMOIIBIO TpeyFOJIBHI/IKOB.

. Haxosxnenue onpenenuTens TpeThbero Mopsiaka, pa3aiokKeHHEM 10 CTPOKE WIIH CTOJIOIY.
AnreOpanyecKue AOMOTHEHUS.

NS

5. HaxoxxaeHue onpenenureiis TpeTbero nopsaka, IpuBeIeHUEM K TPEyrojIbHOMY BUAY.
CBoiicTBa onpeaenuTeNei.

6. OO6parnas maTpuIia.

7. CucreMbl TUHENHBIX anredpanyeckux ypaBHEeHUH. COBMECTHbBIE U HECOBMECTHbBIE
CHCTEMBI. 3allUCh CUCTEMbI YpaBHEHHH B MaTpU4HOM hopme.

8. Pemenue cuctem ypaBHEHH METOZOM OOpaTHOM MaTPULIBIL.

9. Pemenue cucrem ypaBHenuit mo ¢popmynam Kpamepa.

10.  Pemenwue cucreM ypaBHeHui meronom ["aycca.

11. Oyukuus. CnoxHas QyHKIHA.
12.  Tlpenmen GpyHKIHH.

o0
13. Heonpenenennocts Bua {—} .
o0

14, Heonpenenennocts Bua [%} .

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

17.  Ilpou3BojgHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUI.
18.  Heonpenenennslii unterpai. CBoicTBa HHTErpaa.

19.  Tabuuua HeompeaeIeHHBIX HHTEIPAIOB

20.  3ameHa mepeMeHHOH B HEONPEIEICHHOM UHTErpaje
21.  HWuTerpupoBaHUE IO YaCTIM

22.  IlepectaHoBKa U3 N 3JIEMEHTOB.

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

24.  CouetaHus U3 N AJIEMEHTOB IO M 3JIEMEHTaM.

25.  IlpaBuiio CyMMBI M TPOU3BEICHHUS.

26.  OCHOBHBIE TIOHATHS TEOPUH BEPOSATHOCTEH.

27.  CBoiicTBa BEPOSTHOCTH.

28.  CnoxeHue BeposTHOCcTeH. BeposTHocTh mpousBeneHHst coObITui. [IpoTHBOMONIOKHBIE
COOBITHSL.

29.  dopmyia NOJIHON BEPOSATHOCTH.

30. BepositHocTs Tunores. ®opmynsl baiieca.

31.  ®opmyna bepuymim.
32.  ®opwmymna [lyaccoHa.

33.  JlokanbHas u uHTErpanbHas Gpopmyssl Myaspa-Jlamnaca

34. CriydaiiHas Benu4urHA. J[MCKpeTHBIE U HENPEPHIBHBIE CIyYaliHbIE BETUYNHBI.

35. MareMatnuyeckoe 0KkMIaHUE TUCKPETHON CIIy4allHON BEIUYMHBI.

36. BeposTHOCTHBINM CMBICT MATEMAaTHYECKOTO OXKUIAHHUS.

37.  CaoiicTBa MaTEMaTUUYECKOTO 0XKUJaHMUS.

38.  MareMaTHueckoe 0)KUIaHNE YUCIIA TIOSBJICHUN COOBITHS B HE3aBUCHMBIX UCIIBITAHUSX.
39. Jucniepcust AMCKPETHOU ClIy4allHON BEJIUYMHBI.

40. dopmyiia 715l BBIYUCICHUS JUCIIEPCHH.



