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72 Buapl koHTpONSt B cemecTpax:

9K3aMeHbI 1
28
7,4
34,75

Pacrlpene.neﬂue YacoB JUCHMIIVIMHBI IO CeMecCTpaM

Cemectp 1(L1)
(<Kypc>.<Cemectp Ha Kypce>) Utoro
Henens 15 3/6
Bun 3ansaruit vII PII i PIl

Jleximn 12 12 12 12
[MpakTuueckue 16 16 16 16
KoncynbTanmu (ams cryneHTa) 0,6 0,6 0,6 0,6
Kontposns camocrostenbHoi pabots! ipu nposeaenun  |0,25 10,25 10,25 0,25
aTTeCTAIlUH
KoHcynbranuu nepen 3Kx3aMeHOM 1 1 1 1
HUroro ayn. 28 28 28 28
KonrakrHast pabora 29,85 129,85 29,85 |29,85
Cam. pabora 7.4 7,4 7.4 7.4
Yacsl Ha KOHTPOITb 34,75 34,75 34,75 |34,75
Hroro 72 72 72 72




IIporpammy cocraBmi(): /éo‘%
Kanouoam quauko-mamemamuqeckux Hayx, ooyenm, Kaiteopoooe Eezenuti Bnaoumuposuy ]

PaGouas nporpamma JTUCITUILTHHEL

Maremarnka

pa3paborana B coorBercTBUH ¢ PI'OC:

DejiepaibHBLI TOCY JapCTBEHHBIM 00pa3oBaTeIbHbIN CTaH apT BHICIEro oOpa3oBaHus - GakalaBpUaT IO HAIIPABICHHUIO IIOAIOTOBKH
05.03.02 I'eorpacdust (mpuxasz MunoSpuayku Poccuu ot 07.08.2020 . Ne 889)

cocTaBlIeHa Ha OCHOBaHHHU YUeOHOTO ILIaHA:
05.03.02 I'eorpacdust
VTBEpPXK ICHHOIO YUEHBIM COBETOM By3a oT 26.12.2022 nportokon Ne 12.

PaGouast mporpamma yTBep/ieHa Ha 3ace/JaHUU Kadephl

radeapa MmaTemaTukn, pU3NKH H HHPOPMATHKH

[Iporokon ot 09.03.2023 mporokon Ne 8

H. o. zaB. xadenpoii borpanosa Paja AnekcanipoBHa



Buzuposanue PII] 1151 ucnioiHeHUs B 04epeIHOM Yy4eOHOM roay

PabGouast nporpamMma nepecMoTpeHa, 00CyxieHa ¥ 0JI00peHa Juist
ucnonHeHus B 2024-2025 yaeOHOM roay Ha 3aceJaHuy Kadeaphl
Kadeapa MaTeMaTHKH, QU3HMKH U HHPOPMATHKH

IIporokonm or 2024r. Ne
W. o. 3aB. xadenpoit bornanosa Pana AnekcannposHa

Busuposanue PII/I 1iist ucno/iHeHUsI B 04epeHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa 1 o1o0peHa Jyis
ucronHeHus B 2025-2026 yaeOHOM rofy Ha 3aceIaHuH Kaheapsl
Kajeapa MaTeMaTHKH, QU3HMKH U HHPOPMATHKH

IIporokon or 2025r. Ne
W. o. 3aB. kadenpoit bornanosa Pana AnekcanaposHa

Buzuposanue PIIJ] 1151 ucnioTHeHUsI B 04epeTHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucrondeHus B 2026-2027 yue6HOM roAy Ha 3aceIaHuH Kaheapsl
kadenpa mareMaTnku, puznku 1 HHPOPMATUKH

IIporokon ot 2026r. Ne
W. o. 3aB. kadenpoit bornanoa Pana AnekcanapoBHa

BusupoBanne PIIJ] njis1 ucniosiHeHust B oUepeIHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnoiHeHus B 2027-2028 yueObHOM roay Ha 3acegaHuy Kadeapsl
kadeapa mareMaTuku, Gu3nKu 1 HHPOPMATUKHI

IIporokon ot 2027r. Ne
W. o. 3aB. kadeapoii bornanosa Pana AsekcanapoBHa



1. HEJIN 1 3AJAYH OCBOEHUSA JTUCIIUTIINHBI

11 lleru: HO)II‘OTOBI/ITI) 06y‘-laeMI)IX K BBIIIOJIHEHUIO HpO(l)eCCI/IOHaHLHOfI JACATCIIBHOCTH B O6J'IaCT$IX, HCIIOJIb3YIOIIUX

MATEMATUYCCKUEC 3HAHWA, U C(i)OpMI/IpOBaTI) MPAKTUYCCKUEC HABBIKN PCHICHUSA TCOPECTHUCCKUX U MPAKTUICCKUX 3a4a4;
BI)Ipa6OTaTI) YMCEHHUEC IIPOBOAUTH MaTeMaTHYECKUI aHaJIu3 MpUKITaJHbIX FCOFpa(I)I/I‘IeCKI/IX 3aga4 M UCIIOJIb30BaTh JJIA UX
peeHusA MaTEMaTHICCKUC MCTOBI.

1.2(3a0auu: ChopMupoBats MpeACTaBICHUS O PO MaTEMaTHKH 1 BO3SMOXKHOCTSIX €€ IIPUMEHEHHS B reorpadum;

HAaY4YUTb HaBbIKaM MAaTEMAaTUYCCKOI0 MOACIMPOBAHUA PA3JIMIHBIX reorpaq)quecxnx IMpoueccoB u HBHGHHﬁ; JaTb
I/IH(l)OpMaHI/IIO (6] (byHZ[aMeHTaJ'H)HHX MNOHATHUAX U METOAaX MaTCMaTUKMU.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIL:

|131.o

2.1| TpeboBanus K NpeABAPUTEJIbHOI MOATOTOBKE 00yJaIOIIET0oCs

2.1.1|MaremaTyka Ha IpeIbIAYIIEM YPOBHE 00pa30BaHUS

2.2| IncuMmIMHbBI M MPAKTHKH, JUIsI KOTOPBIX OCBOEHHE JAHHOI JUCIMIIMHBI (MOIYJIsT) HEOOX0AMMO KAK
npeauecTByoniee:

2.2.1|Kaprorpadus ¢ ocHOBaMH Tororpadun

2.2.2| Pusuka

2.2.3|TIpaxtuxa o Tornorpadun

3. KOMIIETEHIIMY OB YYAIOLIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIIUTLIMHBI
(MOJLYJIST)

OIIK-1: Cnocoden NPUMECHATH 0a30BbI€ 3HAHHUS B 001aCTH MAaTEMATHYECKHX M €CTECTBEHHBIX HaYK, SHAHUA

(l)yHIIaMeHTaJILHLlX pa3/iejioB HAyK O 3emire NpH BBIIIOJTHEHUH pa60T reorpa(lmquKm‘/i HanmpaBJCHHOCTH

H/I-1.011K-1: 3HaeT 6a30BbIe 3HAHNUSA B 00J1ACTH MAaTEMATHYECKUX M €CTECTBEHHBIX HAYK

3HAET 0a30BBIC MOHATHUS (I)yH}]aMeHTaJ'[BHBIX pa3aeioB MaTCMaTUKHU (3J'ICM6HTBI JIMHEHHOM am"e6p51 1 aHAJIUTUYECKOMN réoOMETpHUHU,
MaTeMaTHYEeCKUHN aHaJInu3, I[I/I(p(l)epeHHI/IaJ'[BHBIe YpaBHCHU, 3JIEMCHTBI TCOPHUU BCpOﬂTHOCTeﬁ 1 MaTEMaTHYECKOU CTaTI/ICTI/IKI/I) B
O6’BCM€, H606XOI[I/IMOM JUIA BJIaJICHUSA MaTEMAaTUYCCKUM armapaToM B FCOFpa(i)I/I“ICCKI/IX HayKax

HJI-2.011K-1: YMeeT npUMEHSITh 3HAHUS B 00JIACTH MAaTEMATHYECKUX H €CTECTBEHHBIX HAYK, (PYHAaMEHTAJIbHBIX Pa3/ie/ioB
Hayk 0 3emule IPU BBINOJIHEHUHU PadoT reorpaduyeckoii HanmpapJIeHHOCTH

yYMEET IPUMEHSTh METOABI MATEMATHYECKOTO aHAIM3a M MOJICIIUPOBAHUs, TCOPETHYCCKOT0 ¥ AKCIEPUMEHTAIBHOI0 UCCIICJOBAHUS
reorpa)MYEeCKrX 3a/1a4; UCIOJIB30BaTh BO3MOKHOCTH IEPCOHAIBHOTO KOMITBIOTEPA JUTS PEIICHHUS TeorpaduecKux 3a1ad
MaTeMaTHYECKUMH METOIaMU

4. CTPYKTYPA U COAEPKAHHUE JUCLHUILIMHBI (MOIY.JIST)

Kon HaunmenoBanue pa3nesnoB u Tem /Buj | Cemectp /| UacoB | Komneren- | Jluteparypa | Unre | Ilpumeuanne
3aHATUS 3ansiTus/ Kvpne 1170 DAKT.

Pazgen 1. OcHoBbI ajaredpbl
aHAJIUTUYECKOIi reoMeTpuHu

1.1 Matpwuiipl ¥ JCHCTBUS HAJl HUMH. 1 1 NA-1.0I0K- JI1.1 JI1.2J12.1 0
OnpenenvTeny U IpaBUia PaCKPHITHUSL. 1 UAa-
IoHsTHE 0OPATHOH MATPHUIIBI K METOJIBI 2.0IK-1
ee HaxoxaeHus. CucTeMbl JTMHEHHBIX
ypaBHeHui. Permenne cucteM TUHEHHBIX
YpaBHEHUI MaTPUYHBIM MeTOIOM /JIek/

1.2 Pemenue crcreM IMHEHHBIX YpaBHEHUH 1 1 WA-1.0IK- | JI1.1 JI1.2J12.1 0
metoznoM Kpamepa. Pemenne cucrem 1 UA-
JIMHEHHBIX ypaBHEHUH MetoaoM ['aycca. 2.0IK-1

Pemrenne OqHOPOTHBIX CHCTEM
JIMHEWHBIX ypaBHEHUI.
OyHIaMeHTaTbHBIH Ha00p pelIeHHH




1.3 [IpsaMoyronpHas qeKapTOBa U NONApHAS 1 WJ-1.0IK- (JI1.1JI1.2J12.1
CHCTEMBI KOOpAWHAT. BEKTOpBI. 1 UJ-
JIuneliHbIe 1 HENMHENHBIE ONlepaly Haj 2.0I1K-1
HUMH. CriocoOBI 3a1aHusI IPSIMBIX Ha
IUIOCKOCTH. YTOJ MEXY MPSIMBIMH Ha
IUIOCKOCTH. B3auMHoe pacnonoxeHue
MIPSIMBIX Ha TIOCKOCTH /JIek/
1.4 KpuBble BTOpOro nopsiika u ux 0,5 | UA-1.0IIK- |JI1.1 JI1.2J12.1
XapakTepucTuky /JIex/ 1 UA-
2.0IIK-1
1.5 CriocoObl 3a71aHys NPSIMBIX B 1 WJI-1.0IIK- [JI1.1 JI1.2J12.1
MIPOCTPAHCTBE. YTOI MEXy NPIMBIMU B 1 UA-
NpOCTpaHCTBE. B3anMHoe pacnionoxenne 2.0IK-1
HPSIMBIX B IIpocTpaHcTBe. CHOCOOBI
3a/laHKs IUIOCKOCTEH. YTOI MeXAy
IUIOCKOCTSIMU. B3anMHoe pacrionoxeHue
HPSIMBIX ¥ IJIOCKOCTEH B IPOCTPAHCTBE
/JTex/
1.6 Kanonuveckue ypaBHEHUs IOBEPXHOCTEH 0,5 | UA-1.0IIK- |JI1.1 JI1.2J12.1
BTOPOTO MOPSIKA (ILTUIICOUT, 1 -
rUepOoIou I, KOHYC U IIHIHHAD) /JIex/ 2.0IK-1
1.7 Matpuipl ¥ JeHCTBUS HAJl HUMH. 0,5 N-1.0TIK- |JI1.1 JI1.2J12.1 TECT,
OmnpenenuTeny ¥ NpaBuiia PacKphITHS. 1 UA- Pa3HOYPOBHEBEI
ITonsTHEe 00paTHOI MaTPHUIIBI K METO/IBI €€ 2.0IIK-1 € 3aJa4u,
Haxoxaenus /IIp/ KOHTPOJIbHAs
1.8 CucreMsl IMHEHHBIX ypaBHEHUH. Pemenne 0,5 | UA-1.0IIK- |JI1.1 JI1.2J12.1 TECT,
CHCTEM JIMHEMHBIX yPABHEHNI MATPUYHBIM 1 NA- Pa3sHOYPOBHEBBI
MeTonoM. PellieHre cucTeM JIMHEHHBIX 2.0IIK-1 € 3aJauu,
ypaBHeHuit merogoMm Kpamepa /TIp/ KOHTPOJIbHAs
pabora,
1.9 Pemrenne cucTeM MTMHEHHBIX YpaBHEHHUH 0,5 | UA-1.0IIK- |JI1.1 JI1.2J12.1 TeCT,
MmetonoM ["aycca. Perenre onHopoIHBIX 1 UAa- Pa3HOYPOBHEBBI
CHCTEM JIMHEHHBIX YPaBHECHHIA. 2.0IK-1 € 3a/1a4H,
OynnameHTanbHbId Habop peuienuii /TIp/ KOHTPOJIbHAS
1.10 |IIpsmoyronbpHas IeKapTOBa U MOJSPHAS 0,5 [ WA-1.0IK- |JI1.1 JI1.2J12.1 TECT,
CHCTEMBI KOOpIuHAT. BeKTopsI. 1 UAa- Pa3HOYPOBHEBBI
JluHeiiHbIe U HEeNMHEIHbIEC Orepaluy Ha/l 2.0IK-1 € 3a/1a4H,
HUMHU. CrIOCOOBI 3a/1aHUSI TPSMBIX Ha KOHTPOJIbHAS
IUIOCKOCTH. YTON MEXIY MPSIMBIMH Ha pa0orta,
IUIOCKOCTH. B3anMHOe pacronoxeHue KOJUIOKBUYM,
MpsIMBIX Ha Tockocty /IIp/ BOIPOCHI K
1.11  [KpuBsle BTOporo nopsiika u ux 1 nA-1.0IK- |JI1.1 J11.2J12.1 TecT,
xapakrepuctuku /IIp/ 1 UJ- Pa3sHOYPOBHEBBI
2.0IIK-1 € 3aj1aud,
1.12 CriocoObl 3aJaHMs IPSIMBIX M TIOCKOCTEH 0,5 | UWO-1.0IIK- |JI1.1 JI1.2J12.1 TECT,
B IIPOCTPAHCTBE. YTOJ MEXIY IPSIMBIMHU U 1 UAa- Pa3HOYPOBHEBBI
IJIOCKOCTSIMH B POCTpaHcTBe. B3anmuoe 2.0IK-1 € 3a/1a4n,
pacronoXxeHue NpsIMbIX B INIOCKOCTEH B KOHTPOJIbHAs
npoctpanctse /I1p/ pabora,
1.13 [KaHoHmueckue ypaBHEHHS IOBEPXHOCTEH 0,5 | NA-1.0IK- |JI1.1 JI1.2J12.1 TecT,
BTOPOTO MOPSAKA (ILTUIICOU, 1 UAa- Pa3HOYPOBHEBEI
runepoosoua, Konyc u nunuuap) /Ip/ 2.0IK-1 ¢ 3a/1a4H,
1.14 JluHeiiHbIe anreOpanvyeckue CUCTEMbI U 1 WIO-1.0I0K- [JI1.1 J11.2J12.1 JI0OKJ1a1/coo0l1e
BEKTOPHI B MIPIJIOKEHIMSIX K 3a/1a4aM 1 UAa- HUE
reorpaduu /Cp/ 2.0IK-1
Paznen 2. MaremaTH4yecKHii aHAIN3
2.1 [onsTue GyHKIMN OAHOHN MTEepEeMEHHOM. 0,5 | NA-1.0IK- |JI1.1 J11.2J12.1
UucnoBas nociae0BaTelIbHOCTh U ee 1 UA-
npenen /Jex/ 2.0IIK-1
2.2 Ipenen ¢pynkimu B Touke. [lepBoiii 0,5 [ UO-1.0IK- |JI1.1 JI1.2J12.1
3aMeuaTeNbHbIN npenen. Bropoit 1 UA-
3amevarenbHbIi npenen. [lonsatue 2.0IIK-1

HEIPEPBIBHOCTH (YHKIUH B TOYKe. TOUKH
paspsiBa pyHkiwy. AnddepeHnupoBanue
(byHKIMH OqHON epeMeHHoH /JIex/




2.3 INpomsBoubIe 1 MU HepeHIabl 0,5 | UA-1.0I0K- |JI1.1 JI1.2]J12.1
BBICIIUX NOpsAAKOB. [IpaBuito Jlonurais. 1 UJ-

CxeMa IOJTHOT0 HCCITeIOBaHUS (DYHKITHH U 2.0IIK-1
mocTpoeHue ee rpaduka /JIex/

24 JuddepermansHOe HCIHCITICHIE 0,5 | UA-1.0I0K- |JI1.1 JI1.2J12.1
(GYHKIIMY BYX TIEPEMEHHBIX. 1 UJ-

IepBooOpa3Hast 1 HeOpeAeICHHBIN 2.0IIK-1
nHTerpai. OnpeneneHHsli naTerpan /Jlex/

25 HucnoBble, CTCIICHHBIC U 0,5 | WUA-1.0IIK- |JI1.1 JI1.2J12.1
(dyHKIMOHAIbHBIE psAAbl. Pa3noxeHue 1 UJI-
¢ynkumii B psiasl Teiinopa n MakiopeHa. 2.0IK-1
[puOnMKeHHbIC BRIYUCICHUSI C TOMOIIBIO
psinoB /Jlex/

2.6 Ionstue pyHKIMU OAHOM NTEPEMEHHOM. 0,5 | UA-1.0I0K- |JI1.1 JI1.2J12.1 TecT,
UYucnoBas 0C/Ie10BaTENLHOCTD U €€ 1 UJI- Pa3HOYPOBHEBbI
npenen /TIp/ 2.0TIK-1 € 3aja4n,

2.7 Ipenen ¢pynxuuu B Touke. Ilepsblii 1 WJI-1.0IIK- |JI1.1 JI1.2J12.1 TECT,
3aMeuaTeNbHbIN npenen. Bropoit 1 - Pa3sHOYPOBHEBBI
3ameuaTenbHbli nmpenen. [lonstue 2.0IK-1 € 3aJ1a4H,
HETPEPHIBHOCTH (QYHKIIMHU B TOUKE. TOYKH KOHTPOJIbHAS
paspsiBa pynkim /TIp/ pabora,

2.8 HuddepennypoBanue GyHKIMN OXHON 1 NA-1.0IK- [JI1.1 JI1.2J12.1 TECT,
nepeMeHHoOM. [Ipon3BonnbIie u 1 - Pa3HOYPOBHEBBI
JmudQepeHIanbl BEICIINX MOPSIIKOB. 2.0IIK-1 € 3aJauu,
IpaBuno Jlomurans /TIp/ KOHTpOJIbHAS

2.9 Cxema MoTHOro uccyieioBanys GyHKIUN U 1 NA-1.0IK- [JI1.1 JI1.2J12.1 TECT,
noctpoenue ee rpaguxka /IIp/ 1 - Pa3HOYPOBHEBBI

2.0IIK-1 € 3a/1a4u,
210 |AuddepenimanbHOE HCYHCICHHIE 0,5 | UO-1.0IIK- |JI1.1 JI1.2J12.1 TecT,
(dbyHKUIMM NBYX nepeMeHHbIX /TIp/ 1 - Pa3HOYPOBHEBBI
2.0IIK-1 € 3ajauy,
2.11  |[lepBooOpa3Has u HEONPEACICHHBIH 1 NA-1.000K- |[JI1.1 JI1.2J12.1 TECT,
unHrerpain. OnpeneneHusiid uarerpan /Tlp/ 1 - Pa3HOYPOBHEBBI
2.0IIK-1 € 3a/1a4H,
2.12  |Yucnoseie psiabl. [Ipr3HaKu CXOIUMOCTH 1 NA-1.000K- |[JI1.1 JI1.2J12.1 TECT,
YHCIIOBBIX PSA0B. 3HAKOOJIOKUTEIbHBIE U 1 NAa- Pa3HOYPOBHEBBI
3HAKOUEPEAYIOIIUECS PSJIBL. 2.0IK-1 € 3a/1a4H,
OyHKINOHATIBHBIE U CTETIEHHBIE PSIIBL. KOHTPOJIbHAs
®Dopmyssl u paasl Teitnopa u Makiopena. pabora,
Paznoxenne GyHKIMU B CTENIEHHBIE PSAbI KOJUIOKBUYM,
Mp/ BOIIPOCHI K
213  |duddepeHumanbHOE UCUUCTICHHUE 1 NO-1.000K- |JI1.1 JI1.2J12.1 JIOKJIa/1/coo0drie
(GyHKIMI OTHOM epeMeHHON B 1 NA- HUe
MIPWIOKEHUX K 3a1a4aM reorpaduu /Cp/ 2.0IIK-1
2.14  |HurerpanpHOE ucuucieHue ¢yHKIUH 1 NO-1.000K- |JI1.1 JI1.2J12.1 JIOKJIa 1/coodrie
OJTHOM TIEPEMEHHOM B MPHIIOKEHUSIX K 1 UA1- HUE
3agayam reorpaduun /Cp/ 2.0IIK-1
2.15 Psinpl B IpHIIOKEHUSIX K 3a1a4aM 1 WI-1.0I0IK- |JI1.1 JI11.2J12.1 JI0KJ1a1/coo0l1e
reorpaduu /Cp/ 1 U1- HUE
2.0IIK-1
Pasnea 3. luddepenuuanbabie
yYpPaBHeHMsI

3.1 OO0bIkHOBeHHBIC AU (hepeHIaTbHbIC 1 NO-1.000K- |JI1.1 JI1.2J12.1
ypaBueHus. nddepeHnmansHbie 1 UJ-
ypaBHEHHUs BTOpOro nopsjaka. Cucremsl 2.0IIK-1
i hepeHIanbHbBIX ypaBHeHuH /JIex/

3.2 OcnoBHnble noHsATHs. Jnd depennpanbHbie 1 NO-1.000K- |JI1.1 JI1.2J12.1 TECT,
YpaBHEHUS TIEPBOTO IMOPSIIKA. 1 UA- Ppa3HOYPOBHEBEI
JuddepeHianbHpie ypaBHEHUS C 2.0IK-1 € 3a/1a4H,
Pa3IeNsIOIUMUCS TIepEMEHHBIMU. KOHTPOJIbHAs
OnHoponsble ypaBHeHUs. JIuHeiiHbIe pabora,

i hepeHIanbHbIe YPaBHEHHS TIEPBOTO KOJUTOKBHYM,
nopsinka. Ypasaerue bepraymmm /ITp/ BOITPOCHI K

9K3aMeHy




3.3 JubddepeHnuansHble ypaBHEHUS BBICIIAX 1 N-1.01IK- |JI1.1 JI1.2J12.1 TeCT,
TIOPSIAKOB, JTOMYCKAIOINE MOHIKEHUE 1 UJ- Pa3HOYPOBHEBHI
niopsika. JInHelHb1e qud depeHnnatbHbIe 2.0IIK-1 € 3a/1a4H,
YpaBHEHHUS BTOPOTO U BHICIINX TTOPSIKOB KOHTPOJIbHAs
/Mp/ pabora,

3.4 OOGBIKHOBEHHBIE () (hepeHIHATbHBIC 1 WJ-1.0IK- (JI1.1JI1.2J12.1 JIOKJ1a,]1/coo01Ie
YpaBHEHNUS B IPUIIOKEHUSX K 3a7a9aM 1 UJ- HHE
reorpagun /Cp/ 2.0IIK-1
Paznen 4. Teopusi BeposiTHOCTel 1
MaTeMaTHYecKasl CTaTHCTHKA

4.1 OnemeHTbl KOMOMHATOPUKU. [ToHsATHE 0,5 | NA-1.0IIK- [JI1.1 JI1.2J12.1
CIy4aifHOTrO COOBITHS M BEPOSTHOCTH. 1 UA-
®dopmyna nonHoi BeposTHOCTH. [loHsTHE 2.0IK-1
runotessl. @opmyna Baiteca /Jlex/

4.2 ®opmyisl bepnyin, Jlamiaca, [Tyaccona 0,5 | NA-1.0IIK- [JI1.1 JI1.2J12.1
[JTex/ 1 UJ-

2.0IIK-1

4.3 CrnydaiiHble BeJTMYUHBI. 3aKOHBI 1 N-1.011K- |[JI1.1 JI1.2J12.1
pacnpeneneHys cilydyaiiHbIX BEITUYUH. 1 -
JuckpeTHble cinydaiiHble BETUYUHBI U X 2.0IK-1
XapakTepucTHky /JIex/

4.4 HemnpepsiBHas ciy4aiiHas BEIMUYMHA U €€ 0,5 | NA-1.0IIK- [JI1.1 J11.2J12.1
xapakTepucTuku /Jlex/ 1 -

2.0IIK-1

45 IoHsTHS reHepaTbHOR COBOKYITHOCTH U 0,5 | UA-1.0IIK- |JI1.1 JI1.2J12.1
BeIOOpKU. Tuns! mkan. I[lepsudnas 1 UJI-
00paboTKa HKCIIEPUMEHTATbHBIX JaHHBIX 2.0IIK-1
/JTex/

4.6 UucnoBble XapaKTEPUCTUKU 0,5 | UO-1.0IK- |JI1.1 J11.2J12.1
BapHallMOHHBIX psifoB. [ paduueckoe 1 Ua-

HpencTaBieHye JaHHbIX /JIex/ 2.0IIK-1

4.7 Hexoropble MOHATHS KOMOMHATOPUKH. 1 NO-1.000K- |JI1.1 JI11.2J12.1 TECT,
CoObiTus 1 UX BepoaTHOCTH. OCHOBHBIE 1 - Pa3HOYPOBHEBBI
AKCHOMBI TEOPUH BEPOSITHOCTEIA. 2.0IK-1 € 3a/1a4H,
HemnocpeactBeHHOE BEIYKCIEHUE KOHTPOJIbHAs
BEpOSITHOCTEH coObITHIA. TeopeMsl pabora,
CIIO)KEHHS M YMHOXKEHMS BEPOSITHOCTEH. KOJUIOKBUYM,
VYcnoBHas BeposiTHOCTE. DopmMyiibt BOIPOCH! K
MOJTHOM BepositHocTH U baiieca /TTp/ 9K3aMEHY

4.8 ®opmyna bepuymiu. JlokanbHas u 1 NO-1.000K- |JI1.1 J11.2J12.1 TECT,
HUHTerpaibHasi TeopeMbl Myaspa- Jlamnaca 1 UAa- Pa3HOYPOBHEBBI
Mp/ 2.0IK-1 € 3a/1a4H,

4.9 Cny4aiinble BenurHbl. OOIIMe 3aKOHbI 1 NO-1.000K- |JI1.1 J11.2J12.1 TECT,
pacnpeneneHus CIy4yailHbIX BETUUHH. 1 UAa- Pa3HOYPOBHEBBI
UucnoBbie XapaKTEPUCTHKU CITyYaiHbIX 2.0IK-1 € 3a/1a4H,
BenuuuH /T1p/ KOHTPOJIbHAs

4.10 |T'enepasnbHasi COBOKYNHOCTh. BbIOOpKa. 1 NA-1.0I0K- |JI1.1 J11.2J12.1 TECT,
DOMIMPUYECKNE 3aKOHBI PACIIPEICTCHHUS. 1 UA1- Pa3HOYPOBHEBEI
YHucnoBsle XapaKTEPUCTUKN 2.0IK-1 € 3a/a4n,
CTATHCTUYECKOr0 pacnpeneneHus. OneHkKa KOHTPOJIbHAs
YHCIIOBBIX XapaKTEPUCTHK. MeTox paborta,
momeHTOoB /TIp/ KOJUIOKBUYM,

411 CroxacTH4EeCKHE MOIEIH B 2,4 WUO-1.0I0K- [JI1.1 J11.2J12.1 JI0KJI1a1/coo0l1e
reorpaduuecknx uccienopanusx /Cp/ 1 U1- HUE

2.0IIK-1
Paznen 5. KoncyabTanuu
5.1 Koncynbranus nmo mucruuruinie /Konc/ 0,6 WUIO-1.0I0K- [JI1.1 J11.2J12.1
1 UJ-
2.0IIK-1
Paznen 6. [lpome:kyTouHas aTTecTanus
(3K3aMeH)
6.1 IoaroroBka k sK3amMeHy /JK3aMeH/ 34,75 | UO-1.0IIK- [JI1.1 J11.2J12.1
1 UJ-

2.0IIK-1




6.2 Kontpons CP /KCPATT/ 1 0,25 | UA-1.0IIK- [JI1.1JI11.2]12.1] O
1 UA-
2.0IIK-1

6.3 KonrakTHas pa6ota /KoHCOK/ 1 1 WA-1.0I0K- |JI1.1 J11.2J12.1f O
1 UA-
2.0IIK-1

5. ®OH/l OLIEHOYHbIX CPEJICTB

5.1. IosicHuTEJIbHAS 3aNIMCKA

1. Ha3nauenue (bOHI[a OLICHOYHBIX CPCACTB. OI_IeHO'{HI)IC CpEACTBa NMpEAHa3HAYCHBI UIs1 KOHTPOJISL U OLICHKH 06p8,30BaTeJ'H)HI)IX
JIOCTHIKCHU I O6y‘{aIOIIII/IXC$I, OCBOUBIIHX IIPpOrpaMMy y‘-IeGHOfI JIUCHUIUTMHBI «MatemMaTrKa.

2. DOH/1 OLICHOYHBIX CpCACTB BKIIIOYACT KOHTPOJIbHBIC MaTCpUaJibl JJI MPOBCACHHUS TCKYIICTO KOHTPOJIS B (bopMe KOJUIOKBUYMOB,
Pa3HOYPOBHECBbBIX 3az[aH1/1171, TECTOBBIX SaﬂaHHﬁ, KOHTPOJIBHBIX pa60T, TEM IJIsL COO6HICHPII>‘I, JAOKJIa1I0B U BOIIPOCOB K 3K3aMCHY.

5.2. OueHo4HbIe CpeCTBA JJIs1 TEKYLEro KOHTPOJIS

OrneHouHbIE CPEACTBA AT TEKYLET0 KOHTPOIIs puBeaeHs! B [Iputoxenun Nel.

5.3. Temsbl nucbMeHHBIX padoT (3cce, pepepaThl, KypcoBbie padoThl U AP.)

TeMBbI TOKTaI0B ¥ COOOIIEHUIH

. 3HaUeHHe MaTeMaTHKO-KapTorpapuueckoro MoIeIMPOBaHNUs B reorpa)uueckux HayKax.
. Merozpl MOZIETMPOBaHHUS B reorpadum.

. [IpoGyiema onTUMU3aIMU CIOCOOOB MOJIETUPOBAHHMS T€OCHUCTEM.

. KOMHHCKCHpOBaHHe KOMIIBIOTEPHBIX METOJO0B JI1 U3YyUCHUS I'€OCHUCTEM.

. Monenu cTpyKTypbl, B3aUMOCBS3€H U JUHAMUKH IPOCTPAHCTBEHHO PACIIPENEICHHBIX SIBJICHUM.
. CloxxHBIE MaTEMaTHKO-KapTorpagpuyecKue MOAEIH.

. l'eocuryaniioHHOE MOAENUPOBAHUE - COCTOSIHIE U MEPCIIEKTUBBI PA3BUTHSI.

. KommprorepHoe MozienupoBanie NpHUpOHOI U COMATEHO-9KOHOMUYECKONH KOMITOHEHT B reorpaduu.
. Cepuy KOMITBIOTEPHBIX KapT - KaK MOJIENIN T€OCHCTEM.

. «HTeNnNeKTyanu3anys» METOI0B MOJICITMPOBAHHSI.

. Coznanue mpoeKTa aTiacHON HHGOPMAIIMOHHONW CUCTEMBI IJIsl KOMIUIEKCHBIX Ieorpaduueckux HCciaeIoBaHuH.
. Bo3Mo>xHOCTH 1 OrpaHnYeHNs CPECTB MOJEIUPOBAaHNS B TeOMH(OPMAIIOHHOM cpere.
. Pons MeTon0B Kaccudukanuy U paiOHUpOBaHKSA B reorpaduueckux UCCIea0BaHMsAX.

. CratucTnueckue MeTOAbl UcClleJoBaHUs reorpaduueckux 0ObEKTOB U SBJICHHUH.

. Texnonornu Bu3yanusamuu B reorpauuecKux UCCIeA0BAHMSX.

. [lpumenenue anamMmop§o3 B reorpauueckux UCCICJOBAHHSIX.

. BO3MO>XHOCTH OLIEHKH JOCTOBEPHOCTH MOZCIHPOBAHUSL.

. MHOroBapHaHTHOCTb U IIYTH €€ NPOSIBICHUSL.

. FeonHIMKAIIOHHOE MOAEIUPOBAHUE.

. ®pakranpHoe mogodue B reorpadum.

. Ilons pacnipeneneHust SHEPTUH U BEIECTBA TI0 MOBEPXHOCTH 3EMJIH.

. Kaprorpaguueckoe n300pakeHUH T€OCUCTEM.

. "CucteMHOCTB" IPUPOIHO-TEPPUTOPHATBEHBIX KOMIUIEKCOB.

. Pone camooprann3zanmy cucteM B MCTOPHU Pa3BUTHS 3EMIIH.

. [punIune! B pa3MelieHny reorpaduyeckux 00bEKTOB 0 MOBEPXHOCTH reocdepsbl.

. Monenu nonuronos TucceHa.

. Mogens cny4aiiHOr0 mporiecca sl TeorpauuecKix CHCTEM.

. IlpocTpaHCTBEHHOE BBIPaXKEHHE MTPOLIECCOB CAMOPETYTUPOBAHHSL.

. 'omonorus u romoronus.

. CUTyallnoHHOE MOJICTTUPOBAHHE.

. MonenupoBanue reorpauuecKux CBsi3eu.

. Teopust 1 METOIBI MOIUTEOCUCTEMHOTI'O MOCIIUPOBaHNUS reorpaduuecknx 0OHEKTOB.

. Merononorus mocTpoeHUst CKBO3HBIX aKCHOMAaTHYECKUX TEOPHUH.
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Kpurepuu onenku:

«OTIUYHOY, TIOBBIIICHHBIN YPOBEHB: CHCTEMHOCTh, 00OCTOATEIFHOCTD M TITyOWHA M3JIaraéMoro MaTepHaa; 3HAaKOMCTBO C
HAYYHOH W HAyYHO-TIOIYIIPHOM TUTEPAaTypOH, pEKOMEHOBAHHON K JOKJIA Ty IpenojaBaTeneM; MucbMeHHas popMa JoKimaga
(OT pyKH); CIIOCOOHOCTH BOCIIPOM3BECTH OCHOBHEIE TE€3HCHI JOKIa1a 06e3 MOMOIIHM KOHCIIEKTa; CIIOCOOHOCTh OBICTPO U
pa3BEepHYTO OTBEYATH HA BOMIPOCHI MPEMNOAABATENS U ayIUTOPUH; CIOCOOHOCTD JOKJIAIIMKa MPUBJICYb BHUIMAHHUE ayUTOPHH.
«X0opo10», MOPOrOBEIA YPOBEHB: pa3BEPHYTOCTh M INTyOWHA M37IaraeéMoro B JOKJIAJE MaTepuaa; 3HaKOMCTBO C OCHOBHOM
HayJHOH JIUTEPATYpOH K IOKJIa1y; NHChbMEHHast (hopMa JOKIIa/a; IPH BEICTYIUIEHHH 9acTOe 00palleHne K TEKCTY TOKIaa;
HEKOTOpBIE 3aTPYAHEHHUS TIPH OTBETE Ha BOIPOCHI (HECTIOCOOHOCTH OTBETUTH Ha PsiJl BOIPOCOB U3 AYJUTOPHH).

«Y IOBIIETBOPHUTEIEHO, TIOPOTOBBIN YPOBEHb: MPAaBUIIBHOCTh OCHOBHBIX TTOJIOXKEHUH JOKIIa/a; HAJIMYHE HEAOCTaTKa
nH(popManuy B JOKIAJE 10 LEIOMY PSAY IPOOIeM; NCTIONB30BaHNE IS TIOArOTOBKH JJOKJIAAa UCKIFOUUTEIBEHO yIeOHOH
JIUTEPATYphl; HECIIOCOOHOCTH OTBETHTH HA HECIIOXKHBIE BOIPOCH! M3 ayJUTOPHHU U MPEIOAABATENS; HEyMEHHE BOCIIPON3BECTH
OCHOBHBIE MTOJIOKEHHS JOKJIaZa 6€3 MICbMEHHOT0 KOHCIIEKTa.




«HeynoBneTBopuTensHO», ypOBEHb HE C(HOPMHUPOBAH: MOATOTOBKA JIOKJIa/a B IEYATHOM BHUJIE C IIPUBIICYCHUEM HEN3BECTHOT'O
“H(OPMAMOHHOT O HCTOYHHKA; TOBEPXHOCTHBIN, HEYIOPSOUYEHHBIH, OECCUCTEMHBIN XapakTep HHPOPMAIUU B JIOKIAJE; IPU
YTEHHH JIOKJIaJla IIOCTOSTHHOE MCITOIb30BAaHNE TEKCTa; BRICTYIICHHE COMBUMBOE, C JOJITUMH Nay3aMH, MOHOTOHHOE; ITOJTHOE
OTCYTCTBUE BHUMAHUS K JIOKJIaay ayIUTOPHH.

5.4. OueHo4YHBIE CPEICTBA VIS IPOMEKYTOYHON aTTecTaluu

BOHpOCBI K 5K3aMCHY

1. Ionsitne ¢pyHkImu ogHoON nepeMeHHor. OOIACTh OMpeeNIeHNs] 1 MHOYKECTBO 3HAUEHUH SIIEMEHTApHBIX (QYHKIUH, CII0KHBIX
GyHKIHHA.

2. Yucnosast MOCIEA0BATENBHOCTD U €€ Ipesell.

3. beckoneuHo OosnbIre U OECKOHEYHO MaJIble BEJIMYMHBI M UX CBOMCTBA. CBSI3b OECKOHEYHO MaJIbIX BEJIMYHH C MpeiesiaMu
GyHKIHHA.

4. CBs3bp OECKOHEYHO MAJIBIX ¥ OECKOHEYHO OOJIBIINX BEUYHH.

5. OCHOBHBIE TEOPEMBI O IIpE/ENax.

6. Bunbl HeonpeeneHHOCTeH 1 MpaBuila MX packpeiThsl. [Ipenen GyHKIMK B TOUKE.

7. IlepBbIit 3aMedaTenbHbIi peaen. Bropoil 3ameuaTenbHbIN npeer.

8. [ToHsiTHE HENPEPBIBHOCTH (YHKIMU B TOYKe. TOUKM pa3pbiBa QyHKIIHH.

9. Omnpezesnenre NPOU3BOIHON (I€OMETPUYECKUI U MEXaHHMYECKUIT cMbIC) U tuddepeHnnana GyHKINN OTHON epeMeHHOMN
10. Tabnuia Npon3BOIHBIX 3JIEMEHTAPHBIX (QYHKIMI

11. [paBuna nuddepeHunpoBaHus

12. [IponsBomHasK CIIOXKHON (HYHKIMN

13. TlpousBoaHas u qudQepeHIIIan BTOPOro U BBICIIETO MOPSIKOB

14. Bo3pacranue u yobiBaHHE (QyHKIMII

15. DxcrpemyMbl QyHKIMH

16. BBIITyKII0CTh M BOTHYTOCTb Tpadrka QyHKIIUH, TOUKH Mepernda

17. Acumnrotsl rpadurka GyHKINH (BEpTHKAIbHbIE, HAKIIOHHBIE, TOPU30HTAIBHBIE)

18. Duddepenumanbaoe ucuncinenre GyHKIMN IBYX MEPEMEHHbBIX: YaCTHbIC M CMEIIaHHbIe IPOU3BOHbIC U quddhepeHInab!
(YHKIMU IBYX IIEpEMEHHBIX

19. DxcrpemyM (QyHKIMU IBYX ITEPEMEHHBIX

20. IepBooOpa3Hast U HEONPE/IEICHHbI HHTETPA U UX CBOWCTBA

21. Tabnuia uHTErPaIoB

22. lHTerpupoBaHue 1o 4acTsiaM

23. 3ameHa MepeMeHHON B HEONpeAeTICHHOM HHTerpaje

24. OnpeneneHHbBIN UHTETPall U €r0 CBOMCTBA

25. ®opmyna HeioTona-Jleitbnuma

26. [onoxurenbHbie psiabl. HeoOX0auMBbli IPHU3HAK CXOMMOCTH PSJIOB

27. locTaTouHbIE IIPU3HAKH CXOJUMOCTH MOJIOKUTENBHBIX PSIZIOB

28. Ilpu3Haku CpaBHEHUS;

29. lpuznaku Janamoepa u Komm

30. MHaTerpanpHbIi Npu3HaK

31. 3nakouepenytomuecs psabl. [Ipuznax JleiiOHuia. Y cnoBHas U aOCOMOTHAS CXOIUMOCTh

32. 3nakonepeMeHHbIe psibl. [Ipu3Hak aOCOMIOTHON CXOIUMOCTH

33. Crenennsie psiapl. Pagnyc u mHTEpBalI CXOAUMOCTH

34. Psn Teitmopa st pyrkuuu f(X)

35. Onpenenenue audGepeHnaIbLHOrO YypaBHEHHS

36. Iuddepennpanbabie ypaBHEHUsI IEPBOTo MOPsIIKa, X oblnee pemieHue. 3aaada Ko

37. YpaBHEHUS C Pa3AeIAIONIMHCS TIEPEMEHHBIMU

38. Meton pa3aeneHus mepeMeHHbIX

39. JIuneiinpie muddepeHranbHbIe ypaBHEHUS IEPBOro HOpsAKa. PereHre MeTo1oM MoICTaHOBKH

40. MuddepeHimanbHbie ypaBHEHUS] BTOPOTO MOPsIIKa, UX o0iue pemenus. 3anada Ko

41. Jlunetinbie omqHOpoaHbIE M (epeHInaNbHbIe YPABHEHHS BTOPOTO MOPSIIKA C MOCTOSTHHBIMU KO3(h(DUIIMEHTAMH.
42. JluneliHple HEOAHOPOAHBIC MU depeHIMANbHbIC YPABHEHHUS BTOPOTO MOPSIIKA ¢ TOCTOSHHBIME KO3 HIIHEHTAMH.
43. OcHoBHBIE (DOPMYIIBI KOMOMHATOPUKH (TIPaBHiIa CIIOKEHUS U YMHOXKESHHUS, YHCIIO pa3MeIleHHl, TIePeCTaHOBOK, COUSTaHHN)
44. TloHsITHE CITyIaifHOTO COOBITHS M OTIEPALINU HAJl COOBITHSIMHA

45. Kimaccuueckoe orpeziesieHie BEPOSTHOCTH

46. TeopeMbl CIIOKECHUS M YMHOKECHUS

47. ®opmyIEl IONTHOW BeposTHOCTH U baiieca

48. ®opmyna beprymm

49. ®opmymna Jlamnaca

50. ®opmymna [Tyaccona

51. CayuaiiHble BETHINHBI

52. 3aK0HBI pacHpe/eNIeHns] CITyJaiHbIX BEIWYMH (3aKOHBI HOPMAJIBHOTO M pAaBHOMEPHOT'O PaCTIpEeIICHHs)

53. JIucKpeTHBIE CTyJaiHble BETMYMHBI U HX YHCIIOBBIE XaPaKTEPUCTUKH

54. HenpepbiBHAs ciaydaifHas BeIHMIHHA




55. dyHKIUA U IIIOTHOCTH paclpeeseHUs HEPEPhIBHON CIy4aiiHON BETHMYMHBL

56. IloHsATHS TeHepaIbHON COBOKYITHOCTH M BHIOOPKH. THIIBI IIKal

57. YucnoBble XapaKTePUCTUKY BaAPHAIIMOHHBIX PSIOB: BBIOOPOYHOE CpeHee apuMeTHIECKOe, BRIOOPOUHAs AUCTIEPCH S, MOJIa,
Me/ana, BRIOOpOYHOE CpeiHee KBapaTHIECKOe OTKIIOHEHHE, Kod(duimeHT Bapuannun

58. I'panaeckoe mpeacTaBieHne JaHHBIX (IMarpaMMa, MOJIUIOH U TUCTOrpaMMa).

Kpurepun UTOroBoi OLEHKU 1O TUCIUILTHHE (IK3aMEH)

«OTIMYHOY, TIOBBIIIEHHBIH YPOBEHB: TEOPETHYECKOE COIEPIKAHNE TUCIIUIUIMHBI OCBOSHO MOJHOCTBIO, Oe3 Mpo0esnoB,
HEOOXOANMBIE ITPAKTHYECKHE HAaBBIKA PA0OTHI C OCBOCHHBIM MaTepHAIOM C(OPMHUPOBAHBI, BCE MPEYCMOTPEHHBIE padoyueit
MIPOrpaMMO# JMCIMIUTUHEI yueOHbIe 3a/1aHKsl BBITTOJTHEHBI, KAYECTBO MX BBITOJHEHHS OLIEHEHO YMCIIOM OayIoB, OJM3KUM K
MaKCHMaJIbHOMY;

«XO0poI1110», IOPOTrOBBIH YPOBEHB: TEOPETUUECKOE COJIEPIKaHNE AUCITUIIINHBI OCBOSHO IIOJIHOCTBIO, 0€3 Ipo0eIoB, HEKOTOPhIE
MIPaKTHYECKHE HABBIKU pabOTHI C OCBOEHHBIM MaTepHAIOM COPMHUPOBAHBI HEOCTATOYHO, BCE MTPEAYCMOTPEHHbIE padoyeii
MIPOrpaMMO# JIUCIMIUTNHEI yueOHbIE 3a/1aHHs BHITIOTHEHBI, KAYECTBO BBHITIOTHEHUS] HU OTHOTO M3 HUX HE OIIEHEHO
MUHHAMAJIbHBIM YHCIIOM 0aJlJIOB, HEKOTOPBIE BH/IbI 33/1aHHH BBIMOIHEHBI C OIIHOKaMI;

«Y IOBIIETBOPHUTEIILHOY, TIOPOTOBBIH YPOBEHb: TEOPETHYECKOE COIEPIKAHNE UCIMIUIMHBI OCBOSHO YaCTHYHO, HO TIPOOEITBI HE
HOCSIT CYIIECTBEHHOT0 XapaKkTepa, He0OXOIMMbIE MTPAKTHYECKHE HAaBBIKK pabOThl C OCBOSHHBIM MaTepHalioM B OCHOBHOM
copMHUpOBaHBI, OONBIIMHCTBO MPETYCMOTPEHHBIX padodel MporpaMMoi TUCHHUIUTHHBI y4eOHBIX 3aIlaHUH BBITIOJTHEHO,
HEKOTOpBIE M3 BBITIOJTHEHHBIX 3aJaHuH, BO3MOXKHO, COJIEPIKaT OIIHOKHY;

«HeynoBneTBopuTensHO», ypOBEHb HE ChOPMHUPOBAH: TEOPETHIECKOE CO/IepKaHUe JUCIUILIMHBI He ocBoeHo. HeoOxoanmbie
MPaKTHYECKUE HAaBBIKK paboThl HE CPOPMHUPOBAHEI, BCE MPEAYCMOTPEHHbIE paboueil MporpaMMOi AUCIUTUINHEI y4eOHbIe
3aJIaHusl BBINOJIHEHBI C TPYOBIMHU OIMOKamu. J{OmoTHUTENbHAS CaMOCTOsATENIbHAs padoTa HaJl MaTepUaJIOM JAUCHIHUILIHHBI He
NPUBEJET K KAKOMY-JTH00 3HAUMMOMY ITOBBIIICHUIO KAYECTBA BHIMOIHEHHSI YI€OHBIX 3a/IaHHH.

6. YYHEBHO-METO/MYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

6.1. PexomeHnayemas iutepatypa

6.1.1. OcHoBHas JlUTEpaTypa

ABTOpBI, COCTABUTENH 3arnaBue W3 1aTenbeTBo, o On. agpec
JI1.1 |Bbougpora O.B., Maremaruka: yaeOHoe ocobue Caparos: Ait ITu Dp  |http://www.iprbookshop.ru
T'onosko H.M., BaHoB Menua, 2018 170267
[ mp.] B.H.
JI1.2 |Pacromuuna O.M. Beiciias MaTeMaTuka: yueGHO€E mocodue Mocksa: Mockosckuii [http://www.iprbookshop.ru
THE/IarOrMIECKHiA /79053.html
rOCyIapCTBEHHBIHN

yHuBepcurert, 2018

6.1.2. [lonotHUTEILHAS TUTEpPaTypa

ABTOpBI, COCTABUTENN 3arnaBue MznatenbcTBO, TOA On. aapec
JI2.1 |Bmartor N.A., BorumcnuTenbHas MaTeMaTHKa: yaeOHoe Camapa: IToBomxckuii [http://www.iprbookshop.ru
Crapoxunosa O.B. mocooune TOCY/IapCTBEHHBIN [75371.html
YHHBEPCHUTET

TEIEKOMMYHHUKAIUH U
uHpopmatuku, 2017

6.3.1 [lepeyens NporpaMMHOro obecmneveHust

6.3.1.1|Moodle

6.3.1.2|Kaspersky Endpoint Security wrs 6usneca CTAHAPTHBIN

6.3.1.3|MS Office

6.3.1.4|MS WINDOWS

6.3.1.5|SAunexc.bpaysep

6.3.1.6|NVDA

6.3.1.7|LibreOffice

6.3.2 [lepevyens nHGOPMAIHMOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1|MexBy30BCKas 3JICKTpOHHAs! OMOIMOTEKa

6.3.2.2|OnextporHo-6ubnmoreunas cucrema IPRbooks

6.3.2.3|ba3a manHBIX «DnekTpoHHAs OHOIMOoTeKa ['OpHO-ANTalicCKOr0 rOCYJapCTBEHHOTO YHUBEPCHTETa»




| 6.3.2.4| OnexkTpoHHO-O0nbnnoTeynas cucrema «M3narenscTBo Jlanpy

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

HpO6J'IeMHa$I JICKI U

JICKIUA-BU3yaJIn3a1ys

KpYIJIBIN CTOI

AUCKYCCUA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MO Y JIST)

JIEKIIMOHHOT' O THIIA, 3aHATUH CEMUHAPCKOTO
THUIA, KypCOBOIO MPOEKTUPOBAHUS
(BBIMIOJTHEHUSI KYPCOBBIX padoT), TPYIIOBBIX U
WHIUBUAYAJIBHBIX KOHCYJIBTAIMH, TEKYIIEro
KOHTPOJISA U IPOMEXYTOYHOM aTTeCTaIlUH.
[ToMerenue U1 cCaMOCTOSTENBHOH pabOoThI

Homep Haznavenmne OcHOBHOe OCHAIICHHE

237 Al VYuebHnast ayauTopus JjIst poBeaeHus 3ansaTuii |Pabouee mecto npenoxasatens. [locagounsie Mecta s
JIEKIIMOHHOTO THIA, 3aHATHIA CEMHHAPCKOr0  |00ydJaromuxcs (110 KOIMUYECTBY 00yJaromuxcs). Y YeHndecKas
THUIA, KypCOBOIO MPOEKTHUPOBAHUS JIocKa, Kadenpa, CTeHAbl, SKpaH ISl POEKTopa
(BBITIOJTHEHUSI KYPCOBBIX paloT), TPYIIOBBIX H [HACTEHHO-IIOTOIOYHBIN PYITOHHBIN, TPOEKTOP, HOYTOYK
UHIUBUAYAJIBHBIX KOHCYJIBTAIMH, TEKYIIEro
KOHTPOJIS U IPOMEXYTOUHOH aTTecTalu

227 Al YuebHnas ayauTopus st poBeaeHus 3ansatuii |Pabouee mecro npenoxasatens. [locagounsie Mecta s

obyuyaromuxcs (Mo Konu4yecTBy ooy4aronuxcs). [Ipoekrop,
HOYTOYK C IOCTYIIOM B MHTEPHET, HHTEpaKTHBHAs JOCKa,
yYeHHYecKasl JOCKa, Mpe3eHTalonHas TpuoOyHa. Jlotku ¢
pa3faTouyHBIM MaTepUaoM, 000OPYI0BaHUE ISl ONPE/IeTISHHUS
MHUHEPAJIOB 10 (PM3MYECKUM CBOWCTBAM, re0JIOTMYECKUE
KoJutekuu, myrHomep nopratiBabiidi Hl 98703 HANNA;
MYJIBTUTa30BbIi IepeHOCHOM razocuranuzarop «Komera-M5»
cepunt UII'C - 98 ¢ mpunynurensHeIM mpoboordopom; KITO
KOMIIJICKT- MPAaKTUKYM 3KOJ'[OFI/I‘ICCKI/IMI‘/‘I; IIOYBCHHBIC
naboparopuu Uo6uclla6-ITousa; anemomerp Skywatch Xplorer;
nopTaTuBHBIH MeTeokomiuteke SKywatch Geos Nell Kit2;
nansHoMep s1azepubiid DISTO D210; u3meputensb
okpyxkaroreit cpeapr Extech EN300; ananuzatop ApIMOBOTO
raza testo 320; HaBUranMoHHbIA TPHUEMHHUK; mymomep testo
815; »x0m0T; HUBEHP; IITATUB HUBEJIUPHBINA; TaXEOMETP;
(doromerp; ananuzarop neiin UKII-5; ananuzatop
pacTBopeHHOro kuciopomaa Mapk-3023; I'MIIM-1
MUKpPOBEPTYIIKa THAPOMETpHUecKas; cHeromep BecoBoit BC
-43; 3KOTECT-2000-pH-M (B xomrnekre pH-koM0. 311-11
OKC-10601); mereoctranmust M-49M ¢ KOMIIBIOTEPHBIM
MeTeoanantepoM; ncuxpomerp MB-4-2M (MexaHU4ecKuit) ¢
(GYTASIPOM; TEONONUT; KYPBUMETP MEXaHUYECKHH; TEPMOMETP
koHTakTHBIN TK-5,01(110BepXHOCTHBII 30HT)




224 Al Y4eOHast ayTUTOpHs ISl IPOBEIACHUS Pabouee mecto mpenonaBatens. [locamounbie MecTa JUist

3aHATHH JIEKINOHHOTO THIIA, 3aHATHI o0ydatormuxcs (1o KonniecTBy oOygaromuxcst). Oomrue
CEMHHAPCKOTr0 THIIa, KypCOBOT'O reorpadyecKrue KapThl, y9eHHYeCKas J0CKa, CUCTeMa-
TIPOEKTUPOBAHUS (BBITIONHEHHUSI KYPCOBBIX  [KapToTeKa (CHCTeMa JUIsl XpaHEeHHs M IEMOHCTPAIUH IUTaKaTHOTO
paboT), TPYNITOBEIX W MHAWBUAYAIHHBIX MaTepHana).

KOHCYJIbTAINH, TEKYIIEro KOHTPOJIS 1 Ikads! 1 XpaHeHus: yaeOGHOTO 000pYIOBaHUs, JTOTKH C
MIPOMEXYTOYHOH aTTeCTaluu pa3naTodHBIM MaTepHaIoM, 000pyJOBAHHE JUTS ONPEACIICHHS

MHUHEPAJIOB 110 (PM3HMYECKUM CBOWCTBAM, Te0JIOTMYEeCKUE
KoJutekmy, yrHomep nopratuBHbiid Hl 98703 HANNA,;
MyJIbTUTA30BEII TepeHoCHOU ra3ocuranuzarop «Komera-M5»
cepun UI'C - 98 ¢ npunynuTensabiM ipobootdopom; KITO
KOMIUIEKT- TIPAKTHKYM SKOJIOTUYECKUMH; IIOYBEHHBIE
naboparopun U6ucllab-Ilousa; anemomerp Skywatch Xplorer;
nopTaTHBHBIH MeTeokoMIuteke SKywatch Geos Nell Kit2;
nansHoMep sazepusiid DISTO D210; w3meputens
okpyxkarorieit cpeapt Extech EN300; ananuzatop A5IMOBOro rasa
testo 320; HaBuTaIOHHBII TPUEMHUK; ITyMoMep testo 815;
9XO0JIOT; HUBEJIMP; IITATHB HUBEIHUPHBIN; TaxeoMerp; Goromerp;
ananmzatop neiu MKII-5; ananuzaTop pacTBOpeHHOro
kucnoponaa Mapk-3029; 'MIIM-1 MukpoBepTyika
ruapoMeTpudeckas; cueromep Becooit BC -43;
OKOTECT-2000-pH-M (B xommuiekte pH-koMO0. 311-11
OKC-10601); meteoctranims M-49M ¢ KOMIIBIOTEPHBIM
MereoazantepoM; ncuxpomerp MB-4-2M (MexaHHYecKHii) ¢
(yTIIsIpOM; TEOMONMHT; KypBUMETP MEXaHHUYECKHUIT; TEPMOMETP
koHTakTHBINA TK-5,01(m1oBepXHOCTHBIH 30HT); PIOK3aKH,
CITaJIbHUKH, MaJIaTKU, KapEMaThbl

215 Al KomnbrotepHblii kiace. YuebHas ayauropus |Pabouee mecto npenonasarens. [locagounsie mecra st
JUIsl IPOBENIEHUS 3aHATUHN JIEKLIMOHHOTO o0y4atormxcs (1o Konu4ecTBy oOyyarommxcs). KoMmnprorepsl ¢
THUIIA, 3aHATUI CEMUHAPCKOr0 TUIIA, JnoctynoM B MHTepHer

KypCOBOI'O IPOSKTUPOBAHUSI (BBIIOIIHEHUS
KYPCOBBIX padoT), IPYIIIOBBIX U
UHJVBUAYaJIbHBIX KOHCYJIbTALUH, TEKYIIETO
KOHTPOJISI U IPOMEXYTOUHOM aTTECTALIUH.
[Nomemenue Jyist CaMOCTOSITENBHON pabOThI

9. METOAWYECKHUE YKA3AHUS U151 OB YYAIOIIMXCS 10 OCBOEHMIO JMCOUILINHBI (MOIYJIS)

1. KAJIEHIAPHbBIN ITVIAH

KaneHaapHblii IJT1aH BBIBEILINBACTCS B JICKLMOHHOW ayIUTOPUH M CONCPIKUT HH(OPMALIHIO O PACIIPEACICHUN 3aHATHI 110 HEACISIM,
yKcie yuyeOHbIX YacoB, (hopMax U BPEMEHH KOHTPOJIS U TIp.

B cBs13u ¢ npa3gHUKaMU U 110 APYTUM MIPUYMHAM YacTh MPAKTHIECKUX 3aHATHH MOXKET HCKITI0YaThCs WM 00benuHAThCS. Bee
BO3MOXKHbIE U3MEHEHUS YKa)KET NPENnoiaBaTelb B X0/1€ 3aHATUH.

2. BBIIIOJIHEHME IMIPAKTUYECKUX 3AHATUI

OcCMBICIIEHHOE PEeIICHHUE 3a]]a4 HEBO3MOXKHO 0€3 3HaHHs BAXKHEHIITUX MOHATHH, POpMYyI, 3aKOHOB U Ip. JaHHOH TeMbl. [ToaToMy nepen
Ka)IbIM MTPAKTHIECKUM 3aHATHEM CTYAEHTHI JOJDKHBI IIEPENNCcaTh B KIACCHYIO TETPaAb WM Ha OTAEIbHBIE JIUCTHI CIIUCOK TAKUX
MOHSTHH U HopMya ¢ paciIPOBKO KaXKI0r0 MOHATHS, (HPOPMYTHUPOBKAMH BCEX TEOPEM, CMBICIIOM KayKA0I'0 3Ha4YKa: HE IIPOCTO
nepenucaTh ciosa "norapupmuueckoe auddepeHrpoBanue”, a 1ath onpeneneHue gorapudmudeckoro quddepeHupoBanus; He
MIPOCTO HAMMCATh "3aKOH PACMPEICICHUS TUCKPETHOM ClydaiiHON BETHMUYUHBI", a JaTh ero (JOPMYITMPOBKY U IPUBECTH MPHUMEPHI;
HYXXHBI HE CJI0Ba "MUIOTHOCTH pacrpeneneHus"”, a rpaduk 3TOH MIOTHOCTU PaCpEACIICHUS.

BonbmmHCTBO hOpMyIT M MOHATHH KaXKIOTO CIMCKa OyyT BaKHEHIINMH M B MacIITadax BCEro Kypca, T.. JOIDKHBI OBITh 3ay4eHbI; TIPH
MOATOTOBKE K MPaKTUIECKOMY 3aHATHIO, OTHAKO, TAKOH LETH-MaKCUMYyM MO)KHO HE CTaBHTh, OTPAHUYUBIIUCH CBOOOIHON
OPHEHTUPOBKOH B COOCTBEHHBIX 3anucsX. [IpernonaBarens B Havase 3aHATHS POBEPSET HANNYNE U KAYeCTBO PACKPBITHS CONEPIKAHUS
crncka y kaxjoro cryaenta, npuuéM HA BCEX 3AHATUAX 6e3 uckitoueHus, HAaYWHasl C IIEPBOT0. DTO U MOHITHO: OTCYTCTBUE
crvcKa uii GopmasbHas ero nepenucka — rapanTus Hed(h(HEeKTUBHON paboTHI CTyIeHTa Ha 3aHATHH. OTHOBPEMEHHO MPOBEPSETCs
pelIleH e JOMAITHUX 33134, KOTOPBIE JOJDKHBI OBITh PACIPEACICHBI IO 3aHATHSM U aKKypaTHo mporymepoBans ¢ [IOJTHOM
3AIIMCHIO YCJIOBHIA kasx0ii 3a1aun B OTACIBHYIO TETPagh AT IOMAMIHIX paboT. XKateTs BpeMs Ha epeIcKy yCIOBHIA He
CJIEITyeT: 3TO HE TOJBKO AETaeT CTYJACHTa HE3aBUCHMBIM OT 33JaYHUKOB, KOTOPBIX B HY)KHBI MOMEHT — Ha KOHTPOJILHOM, SK3aMeHe —
HE OKa)XETCs IO/l KO, HO U TIOMOTAeT B PEIICHNH 3a71ad, 3aCTaBIIsL 3aMETUTh KaKyl0-HUOYIb BaXKHYIO ““MEJIOYh” THUTIA OTCYTCTBHS
HayaJIbHBIX WIK KPaeBbIX ycnoBui. Ecay npu BceM cTapaHuu peluTh JoMallHue 3aaadu He yaanocs, JOJDKEH BbITh
[PEJIBSBJIEH YEPHOBUK PEIIEHUI. He umerontue 63 yBaXKHTENbHOM IPHYHHBI CTIHCKA TOHATHIT H He




NPUCTYIIaBIINEC K PCHICHHUIO JOMAITHUX 3ada4 MOJYIar0T HEYAOBJICTBOPUTCIbHYIO OLCHKY U JOJIKHbBI 6yI[yT SIBUTHCs Ha BbI3BIBHYIO
KOHCYJIbTAIIUIO B HaChbl HPC. PaByMCCTCfI, OHa OTKpPBITA U JJIs BCCX JKEJIAIOIUX.

Taxue KOHCYIbTALMU NPOBOASTCS PETYISPHO C YKa3aHHEM BPEMEHH B KaJleHAapHOM Iu1ane. O BECKOM NpUYrHE MPECTOSIIEH HeSIBKU
CTYZIEHT-3aJIOJDKHUK 00s13aH 3apaHee MpeaynpeuTh MPenoaaBaTeis; He OrOBOPEHHAs 3apaHee HesBKa 3aI0/DKHIKA HA BBI3BIBHYIO
koHcynpranuio Biedér OBA3ATEJIBHOE TIOBABOYHOE MHVUBUAYAJIBHOE 3AJJAHUE — 3aga4n, npopaboTKy KOHCIIEKTa H
1p. SICHO, YTO MPU MOBTOPSIIOIINXCS HESIBKAX HA BHI3BIBHBIC KOHCYIBTAIIMU CTYICHT CTABUT CE0sI B OUEHD CIIOHOE TIOJIOKECHUE.

Ecmu 3anstre 6bu10 o JIIOBbIM nmpudmHaM npomymnieHo, CleayeT, epenncas y ToBapuiel kinaccHsie 3anaun 1 PASOBPABIINICH
B HUX, noaroroBUTh CIMCOK MOHSATHMA, PEIINTh JJOMAIIIHUE 33]1a41 U SIBUTHCS Ha OJMDKANIIYI0 KOHCYJBTAIHIO, T/I€ TIPEojaBaTeb
MIPOBEPUT KA4eCTBO PaboThl. Eciiy mpuunHa nponycka yBaXXuTeIbHA, CIIUCOK HAJIO JIMIIb MOKa3aTh, a BOT €CJIM HET — CIaTh,
NIPEBAPUTEIBLHO 3ay4HB.

BHUMAHMUE! Ipomyck (1o Jit060ii npryrHe!) GONBIIOro YUcaa 3aHATHI, a TeM Oojiee HesiBKa Ha BBI3BIBHBIC KOHCYIbTAIIMU
O3HAYaeT, 4To MPENOaBATEIO IPHAETCS 3aTPaTHTh Ha paboTy ¢ BaMu 3HauHTENEHOE BpeMs: IPOCMOTPETH 110 KaXJI0H TeMe
HepemncaHHble KIACCHBIE 3aJaul, IPOBEPUTH WU NIPUHSTH CIUCKU MOHATHH, IPOBEPUTH PEIICHHUE JOMAIIHUX U JOMOIHUTEIbHBIX
3agau. Ecinu 3T0 IpoucxoquT B cepeiliHe CEMECTpa, TO BCE MOXKET OKOHUUTHCS OJIaronoilydyHo — TYT yx Jeno 3a Bareit
J0OPOCOBECTHOCTBIO U crlocOOHOCTAMU. HO K KOHITY ceMecTpa He IOMOXKET U J0OPOCOBECTHOCTH IIPOCTO NOTOMY, YTO Bam He XxBaTuUT
BPEMEHU: B IIEPBYIO OYEpE/Ib Ha KOHCYIIBTALMX, SK3aMEHe U IIp. IIperoaBareis OyaeT paboTaTh o CTyAeHTaMu 6e3 3a10/DKEHHOCTH
WU ¢ MEHbLIEH 3a/I0/KEHHOCThI0. Kak Tonbko 3akoHuMInCh 3anHaTus, npenonasarens HE OBS3AH ¢ Bamu paborats; ¢ HUM Hag0
JIOrOBapUBaThCsl O KaX10i BCTpeUe, YTO 3aBUCUT HE TOJILKO OT Balliell roToBHOCTH, HO U €ro JkellaHusl, MHeHus 0 Bac, 3aHstocTy U 11p.
M3-3A TIPOITYCKA BOJIBIIOI'O YHCJIA IIPAKTUYECKUX 3AHATUIM TAKXKE HECKOJIBKO CTYJIEHTOB EXXEI'OTHO
OTUUCJIAIOTCA U3 YHUBEPCUTETA.

3aMeqy, YTO IpH NPOBEACHUN KOHTPOJBbHBIX pa60T 3(1)(1)6KTI/IBHO MOKHO HCIIONB30BaTh ToIbko CBOM crimcku HOHHTHﬁ, KJIaCCHBIC U
JAOMAlIHUEC TETpaaur C 3aJa4aMu. 3.’:1}13‘{1/1 KOHTPOJIbHBIX HO}I6I/Ipa}OTC$[ OJHOTHUIIHBIMHU C PCIIaBIIMMHCA JOMa U B ayAUTOPHHU, TaK YTO
HEKauyeCTBEHHOM r[popa60T1<0i/’I CBOMX 3aMUCei WK UX HEIOJHOTOM HCpaJIPIBLIﬁ HaKaXeT caM ceOsl.

BHUMAHMUE! 13 MHOTOIETHEr0 OIBITA YCIICITHOrO peLIeH s Y4eOHBIX 3a]]a4 MHOIO M3BJI€UEHBI JIUIIb 3 YHUBEPCAIbHBIX HCTHHBI JUIs
TeX, KTO TaKXkKe XOTell Obl HAydUThCS pelaTh yaeOHbIe 3aJaul.

a) 3HAU TEOPUIO U, TJTABHOE, ®OPMVJIbI (unu xots Obl 3Haii, Te 3T GopMyibl HaiiTh). Eciu B 3a1aue uaér peus o
KacaTelnbHOM M HOpMaJi K KPUBOH, a Thl HE 3HAEIlIb, YTO 3TO TAKOE M HE TIOMHHUIIb T€OMETPUUECKUN CMBICH MPOU3BOIHON — JIENI0
0e3HalIeKHO, T.K. ThI IaXKe HE 3Haelllb, IJe ¥ 4TO UcKaTh. Ho ecnu 1 3Haelb, Hy)KHa ONTUMalIbHAas cTpaTerus pemenus. Iloatomy

6) PEIIIAI C KOHIIA. D70 3HAYNT: BHUMATEIHHO POYHTAB YCIIOBHS, CAENAB HX MOTHYI0 MATEMATHUECKYIO 3aMiCh (HE YITyCKast Hi
OJHOM «MENIo4M» THUIIA PEIeJIOB HHTErpUpoBaHus, 1uddepeHnnanos, NpaBUIbHBIX 0003HAUEHUH IS BCeX BEIMYHH, 3aIICH
YHCIIOBBIX 3HAYCHHI B OJTHON CUCTEME M Tp.), ONIPEEIH, YTO HAJI0 HAUTH — U ¢ ydeToM ycioBuit 3anaun [IOABEP1 ®OPMVITY,
KYIA BXOOUT NCKOMAA BEJIMYNHA. IpaBuibHO OCTaBJICHHBII BONPOC — IMOJIOBUHA pellieHHs1. B mpocreimumx 3amauax
HYXHa Bcero oaHa (hopmysia, B 0oJiee CIOKHBIX — s/l B3aUMOCBSI3aHHBIX. BbIOOp 3THX (hopMys1 — Jie10 TBopUecKoe, Tpedyroliee He
TOJIKO 3HaHUH, HO U ombITa. [loaTomy

B) PEILII MHOTI'O 3AIAY. Eciu Thl B CBOEH KM3HM PELINIT BCErO 2 MATEMAaTHYECKUE 3a]1auH, TO 3-F0 CKOPEE BCEro HE PEIIHILb; eCITH
2002, To 2003-10 ckopee Bcero peuiuiib. Jlydiie penars caMoMy — XOpOIIO 3alIOMUHAETCsI, CIOCOOCTBYET CAMOYBaXXCHHUIO U
YCBOEHHIO TEOPETUUECKOr0 MaTepHaia; HO FTOAUTCS pellieHUe IpenoaaBaTessl, TOBapHIla, U3 KHIKKU — JIMIIE Obl perieHue
3aIOMHWIIOCK. [IpH pereHny oMMMITHaTHbIX 33124 OYeHb YAaCTO HY)KHO 3HAaTh KAaKOH-TO CIIENUAIbHBIN IPUEM, Cpa3y BUIAETh, HA KaKyIO
TEOpeMy WM 3aKOH JJaHHas 33/1a4a.

K coxxanenuto, 3T UCTHHBI HENPUTOHBI IPH PEILICHUH 33134 HAyIHBIX (HE TOBOPS YK€ O KHUTEHCKHUX): 3€Ch Yallle BCETO HEU3BECTHO
HE TOJNBKO KaK perarh, HO M 4TO HCKaTh, KAKOBBI HCXOIHbIE TAaHHbIE, ITOTHBI JIU OHU, HEOCTATOYHBI WIIH N30BITOYHBL. ..

ITo uToram 3aHATHIA HA SK3AMEH BBIHOCSATCS 2 OLICHKHU: 338 YMEHHUE PEelIaTh 3a1a4H (110 HTOraM KOHTPOJIBHBIX U PEIICHUIO JOMAIITHUX
3a/1a4) 1 3a JJ0OPOCOBECTHOCTh (CBOEBPEMEHHOCTh M KAUeCTBO PA0OTHI CO CIIMCKAMU, TPOMYCKHU 3aHITHH U T.11.).

BHUMAHMUE! IpakTuyeckue (71a00paToOpHbIC) 3aHITHS 3a4TEHBI, €CIIU: &) €CTh MOJIHbIC CIIMCKHU MTOHSATHI 110 BCEM TeMaM, 0) pelleHbl
BCE JIOMAIITHUC 33][a4H, B) BOCCTAHOBIICHBI BCE MPOITYIICHHBIC 3aHATHS U CIAHBI 33 10JDKCHHOCTH, T') 3a4TCHBI BCE KOHTPOJIBHBIC PAaOOTHI
1 MHIMBUIYaJbHBIC 3aIaHUSL.

3. UI3VYYEHME TEOPETUYECKOI'O MATEPHUAJIA

INpaxTideckre yMEHHUS U HABBIKU MOTYT OBITH MTOIY9IEHBI TOIBKO HA MPOYHOI 0a3e 3HaHUH, IPHOOPETEHHbIX MPH U3ydeHUH

Teoperuueckoro Matepuaia. Ho B ocHOBe 3HaHuit 00s3aTenbHO jexut npouecc SAITIOMUHAHISA, 3AYUNBAHUS.

JleicTBUTENBHO, MF00ast 001aCTh YeIOBEUECKIX 3HAHUH — MaTeMaTHKa, (hH3MKa, TIelarorika, MeIUIIMHA — OMHUPAeTCs Ha

orpeaenéHHbIil Habop moHsATHH ("Mpou3BogHAS — 3T0...", "Megaroruka — 370...", "IEKTPUIECKHI TOK — 3TO..."), HaKTOB U ABICHUI

("Bomnra Bnanaer B Kacrmiickoe Mope", "oTHOMMEHHBIE 3aps/Ibl OTTAIKUBAIOTCS ", "MIePBBIM NIPU3HAKOM 3200I€BaHUS TH3EHTEpHEH
non

siBIIsIeTCs... "), 3aKOHOB, TEOpEM M 3aKOHOMepHOCTeH ("'3apsi B 3aMKHYTOH CHCTeMe coxpansercs”, "KBapaT TUIIOTEHY3bl paBeH CyMMe

KBaJ[paToB KaTeToB", "MpHéM acluprHA CIIOCOOCTBYET CHIDKEHHIO TEMIIEPATYpPhl OOIBHOT0"), HCTIONb3YeT




COOCTBEHHBIE Tpa(IecKre U CHMBOJIBHBIE CPEIICTBA (YEPTEkH, KapThl, (POPMYIEL, CXEMBI); ¥ BCE 3TO HaJI0 3ay4HTh, 3aIIOMHHTH,
Y3HATB JKeJaloIeMy H3y9IHTh TaHHYI0 HayKy. He Hajno myTaTh 3yOp&XKy U 3aydnMBaHHE: B IIEPBOM CIIydae CMBICT 3alIOMHHAEM OTO
HEU3BECTEH, KaK B JIETCKOI cuuTaike "DHeOeHepaba...", Tak 9To 3aydnBaHue TeopeMsl [Indaropa He Oymer 3yOpE&xKoi, ecian
OCMBICIIEHBI Y 3ay4deHbI IOHATHS "IPSAMOYTONIbHBINA TpeyronbHuk', "karer", "runorenysa”, "kaapar", "cymma". Bompoc o
MOHUMAHUH, OCMBICIIHBaHUH MaTepuaja JOCTaTOYHO CIIOXKEH, YTOOBI Ha HEM 3/1eCh OCTaHABIMBATHCS; BXKHO, YTO IPOpadoTKa,
OCMBICIIUBAHHE, IIOHIMaHIE HOBOTO OIMPACTCS HA YK€ 3aydeHHOE, YCBOCHHOE 3HaHNe. He m3ydaBIneMy aHTIHICKIH 361K (pasa "Aif
CIIMK palllH" TaK K€ HEMOHATHA, KaK HE U3y4aBIlleMy MaTEMaTHKy — "MOJYJIb CMELIAHHOT'O IIPOU3BEIEHUS TPEX BEKTOPOB UUCICHHO
paBeH 3Ha4YCHUIO 00beMa MapajuleNenuIeia, TOCTPOSHHOI0 Ha 3THX BeKTopax''. O4eHb 9acTo CTYACHT 3asBIIAET, 4TO OH co mKoisl HE
ITIOHMUMAET matemaTuKy, a Ha Jiee okasbiBaercs, 4To oH ¢€ HE 3HAET; He mOMHMT (W11 IOMHUT IPUMEPHO), YTO TAKOE apTyMEHT,
GbYHKIWS, Ipeer; He 3ay4rl, KAKUMH OyKBaMH 0003HA4YarOTCs 3TH BEJIMYHMHBI U KaK 3TH OyKBBI MUITYTCS U YuTaroTcs. 1 eciu B
nauHbiit MoMeHT cryaeHt HE [IOMHUT, urto Takoe nmepBooOpas3Has win nuddepeHiuan, To npuaéM 37ech MOHUMaHue?
MATEMATHUKY HAJIO YUUTb HANU3YCTD, kak HHOCTpaHHBIH SI3BIK: IO JAECAThH MOHATHH, (OpMYJI, 0003HAYCHHI KaXK/IbIi ICHb,
110 HECKOJTBKO a3, IOKa He 3aIOMHHIIb — U yepe3 rog-a8a PEIYJISIPHBIX 3AHSATHIA 3arosopuis. YUEBA [TO-HACTOSIIEMY
— DTO TSOKEJIBINA TPY I, u HUuero He J0ObIOTCS T€, KTO MEUTAeT "MOHHMATh" MaTeMaTUKy 0e3 eXKEIHEBHOr0 TPy/a Mo &
MN3YYEHUIO. KopeHs yueHus ropek, HO TUIObI ero (TIoKa XOTs Obl B BHJIE 3aCITY)KEHHOMN MATEPKH HAa 9K3aMEHE) CITaJIKH.

"Ho 3T0 CKOJIBKO K€ Ha/l0 3ay4uBaTh, y Hac He oAHa Bama auciuminza!" — CKakyT MHBIE CTYAEHTHL. J{0M1s HCTHHBI 31€Ch €CTb,
II03TOMY B YHUBEPCHUTETE U CYIIECTBYIOT IIPENOABATENIN: OHU B COOTBETCTBUU € IPOrpaMMaMU OTOUPAIOT MaTepuall U OPraHu3yoT
n3ydeHUe, BbIIENsI BaXKHeHIIee, ToMorast ¥ KOHTpoiupyst. ONBITHBIA NpenogaBaTeb 3HAeT, YTo BAXXHEMIIMX nousTui, dopmy,
SIBJICHUH, 3aKOHOB, OIBITOB, CXeM, 'Pa(h)MKOB, KOHCTAHT 33 CEMECTP COOOIIACTCS CTYACHTaM COTHHU JIBE-TPH, U 3ay4UTh UX IO CHIIAM
JlaXke TOMY, KTO HUYET0 He IOMHUT (HEBEpOATHBIIH ciydaii!) co mkonsl — Ob10 OBl JkeNaHue. Pelent nmpoct: 3anuiy 3To BakHeilee
HECKOJIBKO pa3 (MOTOpHAs IaMATh caMasi IPOYHAsi — KTO Hay4UJICs €3[JUTh Ha BEJIOCUIIEE, €3[JUT BCIO )KU3Hb); IPOrOBOPH BCIYX U
nociymail Topapuina (UCHoNIb3yH CIyXOBYIO aMATh), TOJUEPKHHU KPacHOM IacToil, 06BeAn paMOUYKON ¥ BHUMATEIILHO PACCMOTPH
(3putenbHas MaMsTh camas EMKasi — TOBOPST )K€, YTO JIy4llle OAUH Pa3 yBUIETb, YEM CTO pa3 yCIbIaTh). s obnerdeHus
CTYZIEHYECKOro TpyZa Bc€ BaxkHeliee, 4To TpeOyeT 3ayduBaHUs HAU3yCTh, BHIIEIAETCS [IPENoiaBaTesieM B X0Jle UTEHUs JIEKLUH B
pamKy.

Opnnako OyaylieMy CHeHUaIMCTy Majlo 3HAaTh IPEIMET, HaJl0 eI yMETh €ro U3Jlarath, O0ObSICHATH JPYTrUM, HOO Cpe/IH JIF0ICH JKUBEM,
3a4acTyl0 — MEHEe OIBITHBIX. B 00111eM-TO 3TO HCKYCCTBO, KOTOPHIM OBJIa/IEBAIOT BCIO XH3HB, ciutaB 3HaHUi U OIIbITA uenoBeka
(HemapoM co BpEMEHEM CIEIHMAINCTy HAYMHAIOT TIIATHTh OoJbiie). Ho B OCHOBE JISKHUT, HAa MO B3IUISI, MpHOOpeTaeMoe Mpu
M3YYEeHHUH U B X0JIe pabOThl yMEHHE BUIETh U u3narath cBoit npeamet kak CUCTEMY 3HaHwuid, a He HA00p OTIAETBbHBIX 3ayIEHHbBIX
¢akros. [{yis atoro Hano [IOMHUTD He ToNbKO camu (aKThl, HO M CBSI3M MEXKIY HUMHU, UX TIOCIIEI0BATEILHOCTh BO BPEMEHH, CTEIICHb
BaXKHOCTHU U CJIOXKHOCTH /U BOCHIPHATHSI, HCIIOJIb30BaHUE B aJIbHEHIIIEM Kypce, HE00XOIMMOCTh CBOOOAHOTO BIaICHUS, CHITY
9MOLIMOHATILHOTO BO3JCHCTBYUS U T.A. U T.I. Bpemst Ha u3noxkeHue Matepuania, Kak i BpeMsl OTBETa IIKOJIbHUKA WIN CTYAEHTA, BCeTAa
OrpaHWYEHO; 3HAYUT, HAJI0 IOMHHUTh U PACIIPEAENeHIe BPEMEHH ¢ YIETOM BO3MOXKHBIX BOIPOCOB, Ja €IIE U YMETh Ha XOAY
IepecTpanBaThes B CIIydae KaKMX-TO HEMPEIBUICHHBIX 00CTOATENBCTB (TI0rac CBET; He MOIyYuIach IEMOHCTpAIKs, Ha KOTOPYIO
OIMPAJIOCh U3JI0KEHUE HOBOTO MaTepyana, u np.). Kaxplii 13 Hac HOMHHUT CO BPEMEH IIKOJIbI MOJIOBIX YUUTEIeH MIN IPAKTUKAHTOB,
KOTOpbIE HETTOHATHO OOBSCHSIOT, IOCTOSHHO 3arvIs/IbIBasl B TETPAAKY, @ TO M UUTas 110 HEel; KOTOPbIE THXO U HEBHATHO FOBOPAT U
MEJIKO ITUIIYT Ha JIOCKE; Y KOTOPBIX IMOCTOSIHHO HE XBAaTAET BPEMEHH U YPOK 3akaH4yuBaeTcs (pazoii "OcraibHOE MOCMOTPUTE JJoMa
camu 1o y4eOHHKY". Be€ 3To emte npuaéres uchpiTaTh Ha ceOe MOYTH KaXKIOMY CTYICHTY B XOJI€ TPAKTHKHU; a TI0KA HU CJIOBA HE
TOBOPMJIOCH 00 YMEHHUH BIIAAETh COO0M B MPUCYTCTBUM HA YPOKE MPOBEPSIOILEr0, BUACTH 10 PEAKIUH ayJUTOPUH CTETICHD
3aMHTEPECOBAHHOCTH M IOHUMAaHUS, HE TOBOPWIIOCH 00 HCKYCCTBE MHTEPECHO MPEMOAHECTH CaMblii "'cyxoi" MaTepuai u o npodieme
npo6IIeM — yMEHHH MOJIepKaTh ANCIHILINHY Ha ypoke. YMEHHUE — DTO 3HAHUE B JIEVIC TBUI. 3HauuT, €CiTH X0YelIb yMeTh
n3J1araTh MaTepua, Hy>KHO IOCTOSHHO POOOBATh 3TO J1€N1aTh, UCIOIL30BATh JII00YI0O BO3MOXKHOCTh: ISl CAMOTr0 ce0s, BCIyX HJIM Ha
Oymare; 1151 ToBapHILeil Ha Beuepe, COOpaHuM, B KOMHATE OOIIEKUTHS, TIEpe] 3aHATHEM; IS IPETIoJaBaTess Ha MPAaKTHIECKUX
(;1abopaTOpHBIX) 3aHATHUAX, B XOJIE TEOPETUIECKOr0 CoOECeJ0BaHus, HA KOJJIOKBUYME HJIH SK3aMeHe. MO)KHO MPOIOJKUTh aHAJIOTHIO
C U3Y4EHHUEM MHOCTPAHHOT'O A3bIKa: MaJIo 3aIlIOMHUTb, KaK MUIIYTCS, YUTAIOTCS U IPOM3HOCATCS CI0BA; HY)XKHO ell¢ 3HAaTh IPaBUIIa
9TOTO SI3bIKa U 0053aTENbHO B HEM NPAKTHKOBATHCS, UCTIONB3Ys TI00YI0 BO3MOXKHOCTE. JINIIb TorAa OyayT HOHSITHBI BOIPOCHI
MperoaBaTeNs U B OTBET HE BBITOBOPSTCS MCKOBEpKaHHbIE Ppasbl "Meton ['aycca — 310 Korpa...", "Marpuiia — 3TO COBOKYITHOCTh
naHHbIX" Wiy "TIpuMensiemM noactaHoBky YeObimena".

Kcraty, ananorus ¢ ”HOCTPpAHHBIM SI3BIKOM HUMEET U MPSAMON CMBICI: B MaTEMaTHKE MHO)KECTBO IOHATHH 0003HaYaETCsl CJIOBAaMHU
MHOCTPAHHBIX SI3BIKOB, B OCHOBHOM JIATHHCKOT'O M TpeYecKoro. JleTepMuHaHT, CHCTeMa, IUBEPTeHINS, POTOP, BEKTOP, MaTPHLa,
HHTETPAN, CyMMa H Ip. — HaM HX IPUXOAUTCS 3ay4HBaTh,  HTAJbSHIY WM aHIJTHYaHUHY OHU 3HAKOMBI C JIETCTBA KaK CJIOBA POJHOTO
si3bIKa. To sxe ¢ 0003HaYECHUAME: Bee Oe3 MCKIIIOUCHHUST MAaTEMAaTHIECKHE BEUYMHBI HMEIOT MEpY, 3TaJlOH IJIsl CPaBHEHUS, CAUHULLY
nu3MepeHus (B 3TOM 3aciyra MHOTHX OKOJICHUIH MaTeMaTHKOB; a MoxeT i MeaunuHa U3MEPUTD tsoxectsh Oone3HH, negaroruka —
CTETEeHh MACTEPCTBA YUHUTEIIS, & ICUXOJIOT U — CHITY SMOLIUI?), TpeOysl KaKoW-TO OYKBBI IJ1s1 OMIMCAHMS KOJIMYECTBA KAXKIOH TaKOH
BEJIMYMHBL. DTN OyKBBI 3aMMCTBOBAHBI B OCHOBHOM M3 JIATHIHU — SI3bIKa MEXIYHaPOIHOTO OOIIEHNS YUEHBIX B IOPY CTAHOBJICHHS
MaTeMaTHKH KaK Hayku. MaTeMaTHKaM emé HUYero, a KakoBO MeUKaM WK OHOIIoraM — 3ay4rBaTh Ha3BaHUS BCEX OONE3HEH,
KOCTEH, MBIIIII], JICKAPCTB, pACTCHH, HACEKOMBIX Ha JIATBIHU? BOT e 3yopéxka!

Hrtax, BayKHBIM KOMIIOHEHTOM NPO(ECCHOHAIN3MA CIEIUAIHCTa (a TeM Oolee, POIUTeNs I YIUTeNs) SBISEeTCS, KPOME OTIHIHOTO
BTafeHus (haKTHIECKUM MaTepHalioM, yMEHHEe 0TOOpaTh JaHHbIE Il KOHKPETHOTO Pa3roBopa, Oecebl, pacoI0KUTh BCE B HYKHOI
MOCTIEIOBATENbHOCTH, BEIACINTS BaXKHEHIIIee, pacipeIeTuTh BpeMs 1 mp. Be€ 3To Heobxoamumo caenats 0 pasroBopa i, B ujeare,
3alIOMHUTD, 4TO HauHETCA oHa ¢ orpoca Banu u Camm, 3atem Bans pemaer noMarHiorw0 3ajauy, ¥ Ha NATHAALATOW MUHYTE
o0bsicHeHHe TeMbl "I eoMeTprUYecKre PUIIOKEHHS OMPEAEIEHHOro HHTerpaia” HaJlo HauaTh He ¢ TIOBTOPEHUS ONPEAEICHHs TAKOTO
WHTETpaa, a C MPOChOBI MPEICTaBUTh ceOe XKI3Hb 0e3 pacyeToB IUIOma e, paboThl, CHII, TEXHUUECKUX oTpeOHoCTei. Ha




IIPAaKTHUKE TaK He M0Iy4aeTcsi — CIAMIIKOM MHOI'O€ HaJl0 3allOMUHATh, 103ToMY Bee neparoru numyt INTAHBI 3AHATHY, roe
0TOOpaHHBII MaTeprall PacIoIoXKeH B JODKHOM MOCIEIOBATEIFHOCTH U IPIMEPHO PACIIpe/IeNIEH 0 BPEMEHH, IJIC BBIICIICHBI
(OpMyIIBI U OHSATHSA JUIS 3aIIMCH 00yJaeMBIMH, TJIe CAIeTaHbI KaKHe-TO BXKHBIC IS yIUTeNs MoMeTkH. CTy/IeHTaM Ha IIPaKTHKE U
HauuHaromuM yuyutensaMm 3ATIPEIIEHO Bectu ypoku, He UMesl IPeABAPUTENBHO COCTaBJICHHBIX IUIAHOB, T.K. UX HaJau4ue — BCE XKe
TapaHTHsA, XOTs U HETIONHAs, HOATOTOBKH K 3aHATHIO. 1111aH He TOJIBKO OpraHu3yeT CaMoro y4UTeNs, PasrPY:KaeT ero namsrsb,
IIO3BOJIIET HAKAIUIMBATh MAaTEpUAll M 4e€Pe3 IO/l HE HAYMHATh MOATOTOBKY K 3aHATHIO C HyJIS, HO U CIY)KHT MOIITHOM IICUXOJIOTMYE€CKON
MOAJEPIKKON B XOJIE U3JI0KEHHUSI HOBOU TEMBI; €CIIU YTO-TO 3a0bL11, HAIlyTaJl, HE CXOAUTCS OTBET B 331a4€ — MOXKHO 3aIJISIHYTh B ILJIaH.
IIpaBpa, Ui HAUMHAIOIIUX 3/1€Ch KPOETCS OMACHOCTh UPE3MEPHOI IPUBSI3aHHOCTH K IUIaHY, OOSI3Hb OTOPBATHCS OT HErO; a CaMble
HEyMelble WK JIeHuBble pocTo-Hanpocto UUTAIOT 3amucu Benyx (pedb He UIET, KOHEYHO, O KaKOH- TO HY>KHON LIUTaTe WU
OTpBIBKE IpOM3BeieHns). KpoMme Toro, moAroToBka kKaueCTBEHHOIO IUTaHAa — OTOOpP U 3aIHCh MaTepralia, 3alIOMIHAHHAE BCETO
Ba)XKHOT'O, IIPOPEIIUBAHUE 33124, IOJIrOTOBKA SKCIIEPUMEHTa — TpeOyeT IoHava y O0JIbIIOro BPEMEHH, TaK YTO IIEPBbIE ABA-TPU roja
paboTHI 0YEHb TPYIHEL, JaXKe eCITH 3a0bITh TPOOJIEMBI HEYMEHHS TIOJ/IepPKaTh AUCIUILIIHY, BECTH KIACCHOE PyKOBOJCTBO, TOBOPUTH C
pOIUTENSIMY, OBITH TOYHBIM U 00s13aTENBHBIM, IIPOOJIEMbI BXOXK/ICHHS B KOJUIEKTHB, OBITOBBIC, CEMEHHBIE U TIp. ¥ 1Ip. Bepb miaHbI-TO
HYKHBI K K&XKI0MY YpoKy! SICHO, 4TO yMEHHUIO COCTABIATH TaKUE IUIAHbI TAKOKE HAJIO TIIATEIBHO YUUTh B YHUBEPCUTETE.

[TosTOMY B IpeasIOXKEHHOM Kypce U3ydeHne TeopeTuaeckoro marepuana crpoutcs Ha 6aze [INIAHOB OTBETOB (I[AﬁIL)KECTOB),
KyZla B CXKaTOM BHJIE BXOJUT MaTepUall JIEKLUI B HY)KHOMU TOCIJIeI0BATEIbHOCTH, IPUYEM BayKHEHIITNE TTOHATHS, HOPMYJIBI, TEOPEMBI U
TIp., KOTOpBIE CIEAYET 3ay4UTh HAU3YCTh, JINIIb YIIOMHUHAIOTCS, a BOT BECh BCIIOMOTaTENIbHBIN MaTeprall (MaTeMaTHUECKUE BBIKJIAIKH,
CXEMBI, PUCYHKH) IPUBOIUTCS Oolee mopooHo. JlaimKecTsl COOMPAIOTCS CTYIEHTOM CaMOCTOSTENIBHO I1OCIIE pa3bsiCHEHUN
npenogasatens B Hadane Kypca. Ot crynenta tpedyercs [IOATOTOBUTHCSA K UX UCITOJIb3OBAHUIO TTPU OTBETE;
nepemnycaTh IUIaH OTBETa Ha OTEIbHBIN JIMCTOK JKeNIaTeNIbHO (BKIIIOUAETCs IaMATh!), HO He 00s3aTenbHo. IloAroroBka o3Havaer He
TOJILKO 3ay4HBaHHUE BCETO, YTO HAJIO 3ay4HTh, HO U TOTOBHOCTh Pa3BEPHYTh Jal/HKECT B BUJE OJAPOOHOTO U MOJTHOTO OTBETA,
PAaCKpBITh MaTeMaTH4YECKUE CBSA3H B IPOMEKYTOUHBIX BBIKIIAJIKAX, YKa3aTh CMBICI KaXKJOr0 3Ha4Ka, OYKBBI, PUCYHKa, BEPHO HA3BaTh
Bce OykBbI U T.1. II1aH oTBeTa — He A0rMa, a pyKOBOJCTBO K AeHCTBUIO. [la, clejoBaHue IIaHy HaBsI3bIBACT CTYAEHTY ONpPeNeIEHHYI0
JIOTHKY OTBETA, 32 KOTOPOH CTOAT HCKYCCTBO W ONBIT CIIEIMAICTa (YUTAll — yduTens Win poautens). Ho MOXXKHO MOJATrOTOBUTH CBOM
IUIaH, CJIeJ0BaTh CBOEH JIOTMKE WM JIOTHKE yueOHMKa — JIMIIb Obl IUIaH BKIIOYAJl BeCh MaTepuai qaimkecta. Jaimkect —
y3aKOHEHHas M0JICKa3Ka, Tie MaTeprall LIeJION JIEKIIMHU 3aHUMAeT IOJICTPAHULIB], TaK YTO CBOOOAHOE BlIaJIeHUE JalKECTOM — YyKe
XOpoIuii mpusHak. Jlaimkect orpaHiYMBaeT U TPEeOOBAaHUS MPETOIaBATENS: 32 PAMKH IUIaHA OTBETA €TI0 BOIPOCHI BHIXOIUTH HE
JIOJIXKHBI.

Yactp MaTepuaia Hy>KHO U3y4UTh CAMOCTOSTEIBHO, YTO MPEIoIaraeT NoAroToBkKy ceoero miana oreera. BHUMAHUE! 3to nomkex
obiTh [TJIAH, A HE TEKCT oTBera, KOTOPBIi MPOCTO 3a4nThIBAcTCS. UTCHHE 3arOTOBJICHHOTO JJOMa TEKCTa COBEPILICHHO
Henomnyctumo! Takast popma paGoThl ¢ y4eOHHMKOM BO3MOXKHA MPH MEPBOM MPOopabOTKe Marepuana st cedst, HO U3JI0KEHHE ero
OLIEHMBAIOILIEMY OTBET MPenoaBaTesio TpedyeT ropasao 6omnee mIoTHOI cBEPTKH MHGOPMALMN B TAMSATH.

CocragiieHre 1 MpopadoTKa IJIAHOB OTBETA HE TOJIBKO FOTOBST CTYACHTA K Oyayieil npodeccuoHaIbHON ACATENbHOCTH, HO U
pasrpyXxaroT ero namaTh 3a CYET BCIIOMOIraTeJIbHOI0 MaTepHaa, IPOMEKYTOUHBIX MATEeMAaTHYECKUX BBIKIAJIOK U TIP., KOHIEHTPHUPYS
BHHUMaHHE Ha OCHOBHOM. JlaiiJpkecThl ONpeeisifoT TOT 00BEM OTBETa, KOTOPOTO OXKUAAET MPEeroaaBaTeib, IPUIEM OH BIIpaBe
TpeGoBaTh rTYOOKOro YCBOCHHSI BCETO MaTepHalia aipkecrta (B TOM YHCIe U BbIBOJA POPMYJI, T.K. 3aIIOMUHATh BBIBOJ HE HAJIO).
Pazymeercs, CTyIGHT MOXKET UCTIOJIL30BATh JIFO00M JOTOIHUTEIBHBIHN K Jai/KeCTy MaTepuall.

SIcHO, YTO HETIOHBIN WIIN HEKAUEeCTBEHHO NMPOpabOTaHHBIH IIaH OTBETA FAPAHTHPYET CHI)KEHHE OLIEHKU. DTO CIEAYeT U3 TeX MPOCTHIX
COO00paKEHNH, YTO KaXKBIH TAHIHKECT BKIIOYACT MaTepHall IPUMEPHO OIHOM JIEKIIMH, T.€. Ha MOJrOTOBKY U MPOpabOTKy ero HaJo
3aTpaTuTh 2-3 Yaca — TPy HEMAJIbIA M HEMPOCTOM, TPEOYIOIINIT NCIIONb30BaHHS BCEX BUOB NAMSTH, U3y4CHHUSI KOHCIICKTA JICKIIUI 1
yueOHHUKOB, JOMOJIHUTEIBHOMN JUTEpaTypbl. M eciu 3THUX YacOB MHTEHCUBHOM pabOThl HE ObLIO, TAHIKECT MPUHECET MAJIO MOJIb3bI.
KauecTBo moaroroBku, T.e. ymeHue cBo00HO u nipaBuiibHO roBopuTh HA MATEMATHUYECKOM A3LIKE, Oyzaer npoBepsAThCs B X0/
TEOPETUUECKOro codece1oBaHus B KaOMHETe, Ha KOJUIOKBUYMaX U Ha 9K3aMeEHe.

dakTHYECKUI MaTepHal I YACTH JIAH/IKECTOB HE YIACTCS HAWTHU B y4eOHHKAX 1O TOW MPOCTON MPUYHHE, YTO OH Ty/a eIié He yCIemn
IIoNacTh. JTO TaKKe OAHA U3 MPOOIIEeM MpenoAaBaHus, 0COOEHHO OCTpas U3-3a OBICTPOTO Pa3BUTHS COBPEMEHHON HaYKH: YaCTh 3HAHUH
MIOCTOSIHHO ITPUXOIUTCS] OOHOBIISATD U MOMONHATE. [IpecTaBUTENIIM MAaTEMAaTHKN U €CTECTBEHHBIX UCLUIUINH — (QU3UKaM, XUMHKaM,
OronoraMm — B CpaBHEHHH C NIPETIOJABATENSIMI OOIIECTBEHHBIX M TYMAHUTAPHBIX TUCLHUIUIMH NPUXOJUTCS paboTaTh ropa3o MeHbIIE,
T.K. OCHOBHAs 4aCTh HX TEOPETUUECKOro Oara)ka He ycTapeeT HUKOT/Ia: ITOKa CyIIecTBYeT Hama BeenenHast, B Heii OyIyT BepHBI
Teopema Jlarpanxka, 3akonbl HeroToHa, mepuoanyeckas cucreMa MeHzeneeBa, ypaBHeHUsI MakcBelia v 3aKOHbI HACIEeICTBEHHOCTH.
[ToMoub B OOHOBIICHUY 3HAHUIN MPU3BAHBI HAYYHO-TIONYJISIPHBIE )KypHaibl «KBaHT», «Hayka u )xu3HbY», « TeXHHKa — MOJOAEKUY,
«3HaHne — cuiay, «B Mupe HayKku» U Apyrue, onepaTUBHO MyOIUKYIONIME HHPOPMALUIO O HOBEHIINX JOCTH)KEHUX HAYKH U
TexHuKU. K cokaneHuio, MpakTHKa MOKa3bIBaET, YTO MHOTHE HAIIM CTYISHTHI M HE TI0I03PEBAIOT O CYIECTBOBAHHY TAKUX JKYpPHAJIOB,
HE TOBOPS YK€ O PETYIAPHOM MX uTeHHu. OHHU enl€ He 3HAIOT, YTO AOCTATOYHO MPENOIaBaTEeNI0 HECKOIBKO Pa3 He OTBETUTh Ha
BOIIPOCHI JTF0003HATENBHBIX YUEHUKOB O KPUBH3HE MMPOCTPAHCTBA, BO3MOYKHOCTH JEIEHHS Ha HOJb, JOTHYECKHUX MapaJoKcax 1
copu3Max WM BO3MOKHOCTH MyTENIECTBHS BO BPEMEHH C TOMOUIBIO TYHHEINEH B MPOCTPAHCTBE — M C MEUTOH 00 aBTOpHUTETE
puAETCS HAIOTO, €CII HE HAaBCErla, IPOCTUTHCS.

Urak, npy n3ydeHun TEOPETUIECKOro MaTepraita ISHCTBYH Tak.
a) Cepnésno Hactpoiicst Ha 3SAYUMBAHUE Baxaeimero MaTepraia, BEIACICHHOrO MPeroaBaTelieM Ha JeKIusax. Mcrnonb3yit Bee

BUJIBI TIAMSITH, He 320bIBasi IITABHOTO: TIOBTOPEHUE — MaTh YUEHHSI, a peryisipayto pabdoty (o 10 monstuii u popmyn KAXKIbIN neHn)
HE 3aMEHUT HUKAKOH IITypM Iepe]] SK3aMEHOM.




6) Yunce ropoputs Ha [IPABIJIbBHOM maremaTHdeckoM s3bIKe. 3aydd, KaKuMH OyKBaMH 0003HAYar0TCs BEJIMIMHEI B Kypce, Kak 9TH
OyKBBI UITYTCS ¥ 9uTatOTCs. [IpaBHiIbHO Mpon3HocH (haMmiTiy yueHbIX. He 3a0bIBali IMHUIBI BCEX BEJMYMH, 3HAYCHUS Psifa
KOHCTaHT.

B) Yunce 'PAMOTHO u3narats matepuain. OCHOBHOE OpYXKHE YeJIOBEKa — CJIOBO. A MHOTO JIM IIPUXOIUTCS IIKONEHUKY TOBOPHUTH HA
ypoxkax? ITo moncaeram B. @. IllaTanmoBa — B JIydIeM caydae 2 MUHYTHI B JIeHb. 11 BOT 3TOT «MOJTYaJIUBBII IIKOJIBHUK IOCTYIIAET B
YHHBEPCHTET. 31eCh BO3MOXKHOCTEI MOXKET OBITH €IIle MEHbIIIe — JIEKIINH, IPAKTUYCCKUE 1 JJADOPATOPHBIC 3aHATHS MOT'YT OBITh
OpraHM30BaHbI TaK (XOTs 3TO, HA MOH B3IJIAJ, HEBEPHO), YTO 33 CEMECTP CTYIEHT BOOOIIE HH pa3y He Io0eceyeT ¢ pernogaBpaTeineM. A
KaK TakoH geoBek OymeT paboTaTh B IIKOJIE WIIH BY3€, 1a M BOOOIIE cpeH Jofei, cede momoOHsIX? [103ToMyY MOCTOSHHO YnTait
JIUTEPATYPY W KOHCIIEKTHI JICKIUH (MHOTO YHTAIOIINE JIFOIU He IIOMHSAT IPABIII POIHOTO 361K, HO IIPABHIIEHO TOBOPST M ITUIIYT);
BHHMATEJIBHO CITyIIAil peds npernopaBateseii, crapasch He MPOITYCTUTh HH €IMHOT0 3aHATHS; CITyIIai OTBETHI TOBAPHILECH 1
3allOMHHAH MX OMUOKH — HO caMmoe IIIaBHOE, HCIIOJIb3YH JTI00YI0 BO3SMOKHOCTh OTPEHUPOBATHCS B H3JI0OXKEHHH MaTeprana Ha 1IPC,
KOHCYJIbTalllH, IPAKTHYECKOM 3aHATHH, B TaOOPAaTOPHH, Ha KOJUIOKBUYME, I cOcella O OOIIEKHUTHIO, Iepe]l 3epKaJIoM M T.J | T.IL

r) Pa6orait PEI'YJISIPHO. Ilepen HoBoI nekuueil NpocMOTpHU MaTepuall PpeAbIIyIe; cpa3y BHISICHU BCE HETTOHATHOE Ha
KOHCYJIbTalluM, B yueOHMKe Wi y ToBapuiieil. He ocTaiistii moAroTOBKY IJIaHOB OTBETA U MPOPAOOTKY CaMOCTOSATENBHOIO MaTepHUala,
0COOEHHO M0 HAYYHO-NIOMY/ISPHOM IUTEpaType, Ha MOTOM: OTHOTO [IHs MEPE] 9K3aMEHOM BCET/la HE XBATAET, a MPOPabOTKa TAKUX TEM
TpeOyeT JUIUTENbHBIX IIOMCKOB B OMOINOTEKaX MHOTUX HAayIHO-TIOMYJISIPHBIX XK YPHAJIOB.

4. CAMOCTOSATEJIBHASI PABOTA

Beicmas mikona oTiiM4aeTcs OT CpeiHei He TONBKO ClielMain3aliell oAroTOBKH, HO TJIaBHBIM 00pa30M METOIUKON y4eOHOI paboThl,
CTEINEHBIO CaMOCTOATENBLHOCTH CTYIeHTOB. [IpenonaBarens JUIIb ONPEAEIEHHBIM 00pa3oM OpraHu3yeT 03HABATEIbHYIO
JeSITEIbHOCTh CTYJIEHTOB, camo e rno3Hanue ocymectsisier CAM CTYIEHT.

CamocrosTenbHas paboTa Mpex/ie BCero 3aBepllaeT 3a{aul BceX ApYrux BUIoB yueOHoi pabdorsl. BHUMAHUWE! HUKAKUE
3HAHUS, HE CTABIIWE OB BEKTOM COBCTBEHHOM JIESATEJILHOCTH, HE MOI'YT CUUTATHCS IO JJIMHHBIM
JOCTOSHUEM YEJIOBEKA. IToMuMo npakTU4eCKON BaXXHOCTH CaMOCTOsITENIbHAs paboTa UMeeT O0JIbIIoe BOCIUTATEIbHOE
3HauEHHE: OHA (POPMUPYET CAMOCTOSTEILHOCTh HE TOJIBKO KaK COBOKYITHOCTb OIPE/IEIEHHBIX YMEHUI U HaBBIKOB, HO U KaK 4epTy
XapakTepa, Urparolilylo CyIIeCTBEHHYIO POJIb B CTPYKTYpPE JIMYHOCTH COBPEMEHHOI'O CIELHAINCTa BRICILIEH KBATU(pUKAIUN.

OHaKo Ke, CaMOCTOsITeIbHAsE pabOTa YaCTO UTHOPHPYETCS CTYICHTAMH B TEUCHHE CEMECTPA, YTO COBEPIICHHO HEOIYCTHMO.
[NosiBnsiercst coba3H cHavana "morynare", a moTom "MojHaXath".

BHUMAHMUE! Ota cutyauus sSBiseTcs CTAaHJAPTHOM JIOBYLIKOM, U3-3a KOTOPOI €KETOAHO HECKOJIBKO YEJIOBEK OTYHCIISIOTCS U3
yHuBepcutera! Jlesao B ToM, 4To 00bEM paboThI IO MATEMATHYECKUM JTUCIMIUIMHAM BEJIHK, @ YUCIIO 3aHSATHH OrpaHHYEHO (CM.
KaJleHJapHbIi 11aH), npudeM 1o okonuanuu kypca [IPETIOJJABATEJIb HE OBA3AH C BAMU PABOTATD (cwm. Bbitie). A He
CZaHbI JOMAIIHUE, KOHTPOJIbHBIE U MHAUBHUIYaJIbHbIE paOOThl — y4eOHBIN IJIaH HE BBIIOJIHEH, U O CaUe 9K3aMEeHA U PeuH ObITh He
moxer! [ToaTomy neicTByii Tak:

1. 3a HECKOJIbKO aHeit 10 JIeKIuy Win NpakTHYECKOTro 3aHATHS (HE B ITOCIESIHUN ICHB, T.K. 3TO TaAPaHTHPYET HErOTOBHOCThH!) B
Yackl CAMOIOATNOTOBKH, HEOOX0AUMO MPOUYUTATh peapayiyto jekiuto, PASOBPABIINCH ¢ ocHOBHBIMH MOHSTHSIMH, TEOPEMaMH U
JIOTHYECKON CTPYKTYPOH JIEKIMHU (2 HE MEXaHHYECKH, 3yOpst (hopMynupoBKu!).

2. 3ATO/JIS Hayuuch pemiath npocreiinme 0a30Bbie 3a1a4u, npuBeaeHHbIC B Jiekin. Cucremarnyecku OB bSCHSU cede
(ToBapwmiily, coceny, 3epKajy) KaXKIblii CBOM IIAr MpH pelieHud, O0JIbIlie FTOBOPH, MEHbIIIE 3annChiBai. To jxe MpaBUIIo MPUMEHSH TIPU
pELIeHNH TOMAIIHUX, KOHTPOJILHBIX ¥ HHANBUAYAIGHBIX 33/IaHHH.

3. IIpy mOArOTOBKE K TEOPETHIECKOMY cOOeceIOBaHMIO (KOJNIOKBHYMY) OMa TOTOBATCSI OTBETHI HA BCE BOMPOCH], HO OTBEYATh
KaXIbIi CTYZIeHT OyZAeT JIMIIb YacTh MX, yKa3aHHYIO IpenofgaBateneM. [loaroroBka k codecenoBaHIO TpeOyeT HECKONBKUX AHEH !
CobecenoBaHHE UAET 32 CTOJIOM MPENOAABATEIs, U CTYACHTY HY)KHA JIMIIb YuCcTasi Oymara. [101p30BaThCsl yUeOHUKOM HITH
KOHCIIEKTOM 3IECh 3aIpeILEHO.

MoxHo, omHako, moarotoButh cxkateiii [IJITAH OTBETA (maiimkecT), Kyaa BKIOYAKOTCS IPOMEKYTOYHBIC MATEMATHUECKHE
BBIKJIAJIKH, PUCYHKH, TpaQUKHU U T.I1.: BAKHEHIINE (POPMYITBL, TIOHATHA U T.J., KOTOPbIE CIeAyeT 3HaTh HAU3YCTh (OHU BBIIESIOTCS
IpernoaBaTeieM Ha JIKIUH ), TOJDKHBI ObITh YKa3aHbl B mianax otBeToB BE3 PACKPBITUS COAEPXXAHUSI.

OtBer ctponutcst B GopmMe CBSI3HOTO M3I0KEHUS TEOPETUIECKOT0 MaTepHaa ¢ IIOMOIIBI0 ITAHOB OTBETOB. B Xo/e oTBeTa CTyIEHTHI
00s3aHBI BHIMATENNBHO CITyIIAaTh APYT APYra M MpernoAaBaTess — yIUThCS JTydIlle Ha Ty)KHUX OIHOKax! — HO He MOJCKa3bIBaTh, T.K.
OIICHKA 32 cOOeCeT0BaHNE CTABUTCA U B KOHIIE €r0 OOBABISIETCS KaXKIOMY, CYIIIECTBEHHO BIIHSASA HA YK3aMECHALMOHHYIO OICHKY (a B
CclTydae TTOJCKa3KH HaJio 3Ty OIEHKY AenuTh Ha [Boux!). Eciam onuH U3 cTyneHToB He mpomén codecenoBaHne, TO CAAOIINE C HUM
KOJUTOKBUYM, OTBETHB Ha cBou Bompocsl, Bee ke HE BYJIYT, kak npaBuio, 1omymeHs! 10 SK3aMeHa, ToKa He TOMOT'YT TOBAPHIILY
HOZITOTOBHUTHCSA M IIPOHTH codeceJoBaHNe. ITO 0OBACHIETCA TEM, YTO Ha dk3aMeH OyayT BerHOCHThCs BCE Bompock! k
cobeceOBaHMAM, M JTFOOOMY CTYIEHTY MOTYT MONAacTh KaK pa3 Te BOIPOCH], KOTOpBIe He OBUTH pa300paHbl ¢ mpernoaaBaTeneM. Ha
00CTOATENBHOE TEOPETHYECKOE COOeceOBaHue, TIIaBHAasl [IEIb KOTOPOro — natk Bo3MoxkHOCTh KAJK/IOMY crynenty
MIOTPEHUPOBATHCS B U3JIOKEHUH MaTepuana — Tpedyercst 15-20 MuHyT Ha cTyaeHTa. [IoBTOpHBIE, HA JAHHOM 3aHSTHH,




cobeceroBaHNS BO3MOXKHBI TOCIIE CAAYH TEOPHU BCEMH OCTAIBHBIMH CTYIAEHTaMH; 3TO PEabHO, €CIIM HAJ0 JINIIb JOCAATh KaKyl0-TO
MaJlylo 4acTh Teoperudeckoro Bompoca. CrynaenTsl, o JIIOBbIM npuuunaMm mponycTUBIINE KOJUIOKBUYM, HE CIOABIIME TEOPUIO, HE
BBINOJHUBILIYE UHAUBUyaJIbHbIE 3a1aHHS M HE OTBETUBIIUE HA JOMOIHUTEIbHBIE BOIPOCH — CUUTAOTCS 33 10JKHUKAMU U JTOJDKHBI
BOCIIOJTHUTH OTCTaBaHHE BO BpeMsI BBI3BIBHBIX KOHCYNbTanuii: BCE mporrymeHHbIe Jacsl, Kak MpaBHIIO, JOJDKHEI OBITh
BOCCTaHOBJICHBI.

Kaxk npaBmito, 3a ogHy Oeceny CTyJeHT TODKEH CaTh KOJUTOKBIYM H/HITH 3aI[UTHTh HHANBUAYAIEHYIO (KOHTPOIBHYO) paboty. 310
BIIOJTHE PEalIbHO, €CIIH ITOrOTOBKA ObLIa T0OPOCOBECTHOI: 10 15 MHH — Ha TeopeTHYecKoe coOece0BaHne, HECKOIBKO MUHYT — Ha
000CHOBaHNE BEIKIAJIOK B IIPEIBSBICHHBIX PEIICHHBIX 3aa4ax. Ho eciu npeaBapuTebHO He OBUTH IIOTPAYeHBI Yackl HA MIOATOTOBKY
000CHOBaHUsI PeIlICHHs, a T1aBHoe, Teoperryeckoro codecenoBanus — 3AJJOJDKEHHOCTL TAPAHTUPOBAHA! CaaB naHHsbIi
KOJUIOKBHYM, CJIEIYET FOTOBUTHLCS K crenytoreit oecene (¢ Ne 1 — nHa Ne 2, u T.71.). ITo uToram paboThl B ceMeCTpe Ha 3K3aMEH MOT'YT
BBIHOCHTBCS TP OLICHKH: 32 TEOPETHYECKHIE 3HAHU, TIOKa3aHHBIC B X0JIe COOECeI0BaHMIA; 32 IPAKTHYECKAE YMEHUS H HABBIKH —
orenka 3a /13, U3 n K3; 3a 106pocoBecTHOCTH (OIICHKA YUUTHIBAET IPOITYCKH 3aHATHII 0€3 YBaXXHTEIBHBIX IPUYHH, KAa4eCTBO
IIO/ITOTOBKH K COOECETOBAHHIO M O(OPMIICHHS OTBETA, CBOEBPEMEHHOCTh CIAYH U T.I.)

Wrak, k kaxxoMy KoutokBuymy HyxHO: a) 3SAPAHEE 03HakoMUTbCSI ¢ BOIIPOCaMU U IOATOTOBUThH OTBETHI HA HUX; 0) IO OTOBUTHCS
k 3amute /I3, I3 u K3; B) 10Ar0TOBUTLCS K TEOPETHUECKOMY cOOECE10BaHHIO, TPOpabOTaB IUIaHbI OTBETOB, 3ay4UB BaXKHeilII1e
HOoHSTUS, GOPMYJIBI U T .

KonokBruyM craH, eciiv 1o KaxJjoMy BOIIPOCY MpebsIBIIeH IUTaH oTBeTa (naimkect), opopmiens! u 3amuiens J3, U3 u K3,
IIPOHIEHO TEOpPETHIECKOE COOECEA0BaHUE U [T0KA3aHbI IPAKTUUECKUE YMEHHUS.

5. TIOPAIOK CIAYN DK3AMEHA

DK3aMeH BKITIOYAET 2 YacTH: COOECEeIOBaHUE MO TEOPETHUECKOMY MaTepHaly; MPOBEPKY MPAKTHYECKUX YMEHUH U HaBBIKOB. BHauaie
y KaKJIO0TO CTY/ICHTa MPOBEPSIETCs HAIMYHUE ITAHOB OTBETOB U 3aITHCEH KO BTOPO# 4acTh. [IpH UX OTCYTCTBHH CTYACHT MOXKET OBITh HE
JIOMYIIEH K 9k3aMeHy. [IpoBepsieTcst TakiKe, COOTBETCTBYIOT JIM IUIAHBI OTBETOB MO CYKATOCTH TPEIaraeMbIM HIDKE TalKecTaM:
TEKCThI OTBETOB, KOHCIIEKTHI JICKITHH, YICOHUKHU | T.II. 3aPEIICHbI, a BCE, YTO TPEOOBAIOCH 3ay4IHTh, JOHKHO OBITh B AMSTH, & HE Ha
Oymare.

Eciu y cTyJeHTa He BBITIOIHEHBI KaKKe-TO JOMAIIIHUE paOOThl, IMEIOTCS 330JDKEHHOCTH T10 MPAKTHYECKUM 3aHATUSAM, HE CIAHBI
KoHTponbHBIE paboTsl — OH HE BBITIOJIHMJI YUEBHBIN ITJIAH M K DK3AMEHY HE JIOITYCKAETCS. Ecii 3a10/KEHHOCTD
HeBenHKa (He caaH | CIiCOK MOHATHIL, He MOKa3aHo 1 JoMalHee 3a1aHue | 1Ip.), TO MOYKHO JTOTOBOPUTHCS JINKBUIUPOBATH €€ Ha
KOHCY/IbTAllMK TTepe]] SK3aMCHOM WITH Ja)Ke B HavaJe YK3aMeHa, OKa FOTOBSTCS MepBble CTyAeHTH. Ho 3Toro BpeMeHu Maio...

3areM CTyJCHT MoiydyaeT OUIeT MK HOMEP COOTBETCTBYIOIINX TEOPETHICCKOTO BOMPOCA U MPAKTHYECKOM 3a1a4u U ToTOBUTCS BE3
HCIIOJIb30OBAHM maHoB oTBETa, 3alMCEMH.

Ha sk3amMeHe npoBepsIOTCS: MOTHOTA PACKPBITHS TEOPETHYECKOT0 BOIIPOCa M CBOOO/IA BIaICHNS] OCHOBHBIMU MAaTEMAaTHYECKUMHU
MOHSATHSAMH; Ka4ECTBO MOATOTOBKU BOIIPOCOB ISl CAMOCTOSTEIBHOIO H3YICHHST; KAYECTBO BJIaICHUS IPAKTUYCCKUMHU YMCHUSIMH U
HaBBIKaMH. JK3aMEH HE CIIaH, €CJIH JIFo0ast U3 TPEX OLCHOK HEeYIOBIETBOpUTEIbHA. KpoMe TOro, HTOroBas OleHKa B 3a4ETKe
YUIHUTBHIBACT OLICHKH [0 HTOraM pabOoThI B CEMECTpE: 3a TCOPETHUCCKUE COOCCeI0BaHMs; 32 PAOOTyY Ha JISKLHSIX; 32 PEIICHHUE 3a1a4.
BHUMAHMUE! Bropoii 6uner naBatbcs, Kak NpaBuilo, He OyzeT.




IIpunoxenne Nel
IIpumepHBIi TeCT I BXOJHOT0 KOHTPOJISI

1. ITnmutka moxkosana crout 100 py6. Kakoe HanbosbIee 4uCiio IIIMTOK MOXKHO KynuTh Ha 400

pyOneit Bo Bpemsi pacipoaxu, Korja ckujika cocrasiset 30%?
1)2 2) 3 3)4 4) 5 5)6

2. Ha nuarpaMmme rmokasaHa JuHaAMHUKa POU3BOJICTBA KOJI0AC M MACHBIX JIeJIMKaTecoB B Poccuun
¢ 2015 1mo 2019 ron.

MpouzeoacTeo Konbac M MACHbLIX AeuKaTecos B Poccuu
8 2015-2019r

241

MAH T

2015 2016 2017 2018 2013

OnpenenI/ITe o aumarpaMme pa3sHOCTb MCKAY HAuOOJBIINM M HAWMEHBIIUM OO0BbEMaMH

MIPOM3BOJICTBA 32 YKa3aHHBIE T'OJIbI (MJIH T).
1) 0,02 2) 0,03 3) 0,04 4) 0,05 5) 0,01

3. Haiinure 3HaueHune BeipaxkeHus: 2109,9.
1)0,5 2)1 3)2 4)3 5)4

4. Pemre ypaBHeHHE v X—1=3.
1)4 2) 10 3)-1 4)3 59

5. Haiinute monoxuTebHbI Kopenb ypaHenus: (X—1)° =1.
1)2 2)1 3)3 4)1,5 5)0,5

6. Haiinure 3nauenue Beipakenus: 0,34-10-0,2.
1) 33,8 2)0,14 3) 3,2 4) 3,38 5) 2,2



7. YcTaHOBUTE COOTBETCTBHE MCKAY BCIIMYNHAMUA U UX HpI/IGJII/I)KéHHBIMI/I 3HAYCHUSAMMU:

BEJIMYNHBI [MPUBJIMKEHHBIE 3HAUYEHU A
A) JlmameTp crakaHa I)2m
b) Tonmuua nmpocroro kapasjaiia 2) 8 MM
B) dnuna xpoBaTn 3)48 m
I') BeicoTa TeneBbIIKT 4) 8 cm

B TaGaune nox kax ot OyKBOM YKa)KUTE COOTBETCTBYIOITUN HOMED.

A E B r

1) 4231 2)3412 3)3142 4) 2143 5) 4213

8. B ypHe Haxomutcs 2 Oenbix W 3 u€pHbIx mapa. Hayrag wssnekaercs 1 map. Haitnure
BEPOSTHOCTH TOTO, UTO OH Oy/eT OeNbIM.
1)0,2 2)0,3 3)0,4 4) 0,5 5) 0,6

9. HaiiguTe muiomaas TpeyroibHUKa, H300pakEHHOTO Ha KIIETYAaTOM Oymare ¢ pasMepoM KJIeTKU
1 cm x 1 cm. OTBer naiiTe B KBaJApaTHBIX CAHTUMETpax.

1) 15 2) 12 3) 14 4) 16 5) 10

10. Kaxkoe u3 yncen 0OTMEYEHO Ha KOOPIAMHATHOM MpsIMOI TOUKOi A?

Il | L 1 L
I 1 - J ¥ I

0 1 2 3 4
1)1,5 2)2,1 3)2 4) 1,7 5) 1,9

11. Kakoit yroi (B rpaaycax) ONUChIBA€T MUHYTHAas cTpeska 3a 18 MuH?
1) 120 2) 150 3) 180 4) 108 5) 135

12. Yron mpu OCHOBaHMM paBHOOEIpEHHOIro TpeyrojbHHKa paBeH §0°. Haiinurte yron npu

BEpUIMHE ITOTO TpeyroibHuKa. OTBET alTe B rpaaycax.
1) 20 2) 25 3) 30 4) 40 5) 45

13. KakoBa nomxkHa OBITh IUIONIAIb KAOMHETa BEICOTOM 3 M Jjis Kjaacca B 20 4elIoBeK, eClik Ha
KaXKJI0TO yUeHHKa HYXHO 7,5 M° Bo3ayxa?
1) 50 m? 2) 150 m? 3) 75 m? 4) 60 m? 5) 100 m?

14. HaiiguTe HaMMEHbIIEE 1IETI0€ 3HAYEHUE X, YIOBIETBOPSIOLIEE HEPABEHCTBY 2X—12> 3.
11 2)2 3)3 4) 4 5)5



15. B BrIOOpax y4yacTBOBajMW JBa KaHmumarta. ['osmoca m3bmpareneit pacrpenennaInch MExXIy

HUMH B OTHOIIEHUH 17:8. CKOJIBKO MPOLIEHTOB I'OJI0OCOB MOJTYYWII HIPOUTPABIIHI?
1) 28 2) 32 3) 34 4) 25 5) 30

16. Haiigute BbICOTY paBHOCTOPOHHETO TPEYTOJIbHUKA CO CTOPOHO J12.
19 2)4 3)3 4)6 5)8

17. Paguyc onucaHHON BOKPYT TPEYroJbHUKA OKPY>KHOCTH MOXHO BBIYHCIUTH 1O (hopmyre

= sing rae a — Jyo0as CTOpOHa TPEYrobHUKA, @ — MPOTUBOJIEKAIINI ITON CTOPOHE
SIno

yron. Ilomp3ysice 3T0#l (opmynoi, HaiiauTe paanyc OINUCAHHON BOKPYT TpEYroJbHHKA
OKpyXHOCTH, eciii a=14 u Sina =0,7.

1)7 2) 8 3)9 4) 10 5) 14

18. Haiiaute 3HaueHHe BhIpaskeHns: 707,
1)1 2)2 3)3 4)7 5) 4

19. OT™MeThTe HOMEPA BEPHBIX YTBEPKACHUII.

1) Yepes so0bie TPU TOUYKH MOKHO ITPOBECTH MPSIMYIO.

2) CyliecTBYIOT TPEYTrOJIbHUKH C PABHBIMU CTOPOHAMHU.

3) JIxo00ii mapaiesorpaMm sIBISETCS POMOOM.

N1 2)2 3)1u2 4)3 5)2u3

20. CpemnemecsyHblii Kypc amoiapa mo uroram sHBaps 2021 roma cocraBun 75,1 pyo.
W3BecTHO Takxke, 4To 22 ssHBaps qoiuiap croun 79,6 py6. Kakue u3 ciaenyromux yrBepsxIeHUN
BEPHBI?

1. 22 suBaps 2021 roga goutap CTOMII JOPOKE BCETO.

2. CroumocTs nojuiapa B Teuenue staBaps 2021 royma He omyckanach HIbke 76 pyo.

3. B suBape 2021 roaa 6puM AHM, KOTAA J0JJIap CTOMI MeHbIne 75,1 pyo.
)1u3 2)2 3)1u2 4)3 51

21. B nepBblii JeHb TypuCT npoién 24 kM, a BO BTOpoil — Ha 25% MeHbllie, YeM B MEPBBIN.
CKOJIbKO KMJIIOMETPOB IIPOLIEN TYPHUCT 3a 1Ba JHS?

1) 18 2) 25 3) 32 4) 36 5) 42
22. Pemmre ypaBHEHUE: 2°=0,5.
1)3 2)0 3)-1 4) 2 5)-3

23. Haitaure 3HaueHne BEIpakenus: Sin” 48" —(1—cos” 48°).
1)0 2)0,5 3)0,2 4)1 5)2

24. Haitnure 3Hayenue BeIpaxenus: (16° —6°):5.
1) 22 2) 44 3) 88 4) 18 5) 10

25. Haiigure €0s° Xx+3, ecau cosX =0,5.
1) 3,5 2) 3,25 3) 3,275 4) 3,125 5) 3



IIpumepHBIe TecThI A TEKyIIero KOHTpoJst Nel

COJIEP’KAHUE 3AJIAHMSI

BAPUAHTBI OTBETA

1. Tausr Touku A(0, -2, 3); B(2, 4, —1). Haiiti paccTosiHue
MEX]y HUMHU.

1)7; 2) 24/2; 3)12; 4) 2J14; 5)8,

2. Ilepemuoxuts uncna 2 — 3i; -1 + 2i.

1)-2-6i; 2)4—i; 3)1-5i;
4)8—1i, 5)4+7i.

-4 0 5 -1
3. Boruncnuts 4 — 2B, rae A—{ 2 3} B_{—Z ]]‘ B

OTBETE YKa3aTb CyMMY BCEX 3JI€MEHTOB IOJTy4E€HHON
MaTpPHLIBI.

1)15; 2)-5; 3)17, 4)-4; 5)5.

1) 3%; 2)-2; 3)0; 4)-4; 5)1.

4. BBISCHUTD, IPH KAKOM 3HAYEHHHU O BEKTOPBI
oproroHansHel: d = (-2, 3, a); ¢ = (4, -6, -8).
1 -2 4
5. Berumcaute| 0 =1 3|
2 0-3

1, 2)7; 3)-1;, 4 -7, 5)5.

Py 2
6. OnpenenuTs THIT THHAN (x-2) + (y+2) =1.

1) mapabona; 2) rumep6oia;
3) OKpYXHOCTB; 4) IIUTHIIC;

9 4 5) mepeceKarontecs mpsiMble.
. 4n*+5n-1 4 1
7. BbIYUCITHTD %E&W 1)0; 2) 5; 3)-1; 4)w; 5) -3
X—2 1 1
8.B "0 =—. 1) —; 2)1; 3)0; 4)4; 5 ——.
srancuth Y'(0), ecm Y 12 ) 2 ) ) ) ) 2
9. Onpenenuth TOUKy MUHUMYMa (DYHKIIUH 11 11
x5 11 1)0; 2)=; 3)1; 4 -=; b5)6.
y= I —2X° + ? 2 2

10. BeIYnCInUTh y(s)(Z), ecan Y = In(4x —4).

1 In4; 2)2; 3)—%; 4)-6; 5)0.

1) arctg(x+2)+C; 2) In(x* +2);

1
3) ——=+C; 4)
g 4(x+2)
X
11.B C _
BIYUCITUTh '[X2+4X+20 larctg XLZ +C;
4 4
1 X+2
5) —arctg| —— [+ C.
)16 g( 16 j
o L 1) 2,3 4 5
12. Beruncaute —————= eciu U = XY’ —2yz + X". 1)2; 2)1; 3)—; 4)6; 5)0.
ox oy o2 y'z-2y )2 21 3) 55 46 5)

13. Pemuts 3amauy Komm ylnydx +xdy =0, ecimy (1) = 1.

1
y=1; 2)y=x; 3)y=¢ 4)y=;;
5y=e-1

4 2n+2

14. UccaenoBaTh psAI Ha CXOAUMOCTD 3 -p" .
P 2D n(n+2)

n=1

1) cxoauTcst yCIOBHO;

2) cxonuTcs abCOMIOTHO;  3) pacXOuTCs;
4) He CXOMUTCS; S) MHOM BUI
CXOIMMOCTH.

+o0 dX
15. BeruuciauTh HECOOCTBEHHBIH HHTETpal f 5

1 X°+1

v T T T
1) ——; 2)—; 3)m 4) = 5 ——.
)= A Im 8




IIpumepHBIe TeCThI I TEKYIIEro KOHTPOJist Ne2

1. Teopus BeposSTHOCTEH U3yyaeT MaTeMaTHUECKUE OOBEKTHI (YKa3aTh).
a) aKCHOMBI TEOPHH BEPOSATHOCTEH;
0) ciyuaifHble COOBITHS U CITydaiiHbIe BETMYMHBI;
B) BEPOSTHOCTHOE IIPOCTPAHCTBO;
T') 3aKOHBI BBIOOpA.

2. TlousTue cmydaitHOTO cOOBITHUS (YKa3aTh).
a) pe3yNbTaT UCTIBbITAaHUS;
0) KOMIIJIEKC YCIIOBHIA;
B) BCSAKUU UCXOJI, KOTOPBIA MOYKET MMPOU30MTH WIIM HE IPOU30NTH B
3aBUCUMOCTH  OT Clly4asi;
I') HEU3BECTHBII HCXO]T

3. CyTb KJIACCHUECKOTO OIPEIeIeHUs] BEPOSITHOCTHU CIIy4yaiiHOro coObITHs (YKa3aTh).
a) OTHOLLIEHHUE YUCIIa OJIaronpUsATHBIX UCXOJI0B K YHCIY BCEX PABHOBO3MOKHBIX
HCXOJ10B, COCTaBJISIIOIUX MOJIHYIO TPYIIY COOBITHIA;
0) OTHOIIICHHE YHCIIa YCIIEXOB K YHCITY UCIIBITAaHHIA;
B) OTHOCUTEJILHOE YUCIIO YCIIEXOB B SKCIIEPUMEHTE;
I') CTENIEHb YBEPEHHOCTHU B OJArONPUSITHOM UCXOJE.

4. Paznuune MeXIy KIACCHYCCKUM M CTATUCTHYCCKUM OTIPEICIICHUEM BEPOSITHOCTH
coObITus (yKa3aTh)

a) B KJIACCUYECKOM ONPE/EIICHUH PACCMAaTPUBAIOTCSI COOBITHUS, @ B CTATUCTHYECKOM

UCXOJIBL;

0) B KJIACCHYECKOM OIIPEACICHUN HWCXOJHON CXEMOH SIBISETCS TOJHAs TpyIIa
PaBHOBO3MOJXKHBIX HCXOJOB, @ B CTaTUCTUYECKOM — CXE€Ma HEe3aBHCHMBIX
WCIIBITAHNHN Ha MPAKTUKE;

B) KJIACCHMYECKOE OMpeelieHne UMEET JeJ0 C YacTOCThI0, & CTaTHCTHYECKOE C
YCTOMYUBOCTBIO COOBITHS;

T') OTpe/eNieHUs MPAKTUIECKH HE OTIUYAIOTCS.

5. OcHOBHBbIE CBOHCTBA BEPOATHOCTEH (yKa3aTh).
a) 0<P(A)<L, AnB=0= P(AUB)=P(A)+P(B);
6) 0<P(A)<1, P(AuUB)=P(A)+P(B), P(AnB)=P(A)-P(B)
B) 0<P(A)<1, AnB=@=P(AnB)=P(A)-P(B), P(A)=1-P(A),
r) 0<P(A)<1, P(AUB)<P(A)-P(B), P(A)=1-P(A)
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|
I
[EEN
|
je;
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6. VYkazare, Kakoe COOBITHE HA3hIBAIOT HEBO3MOXXHBIM
a) coOBITHE, BEPOSATHOCTH KOTOPOTO PaBHA HYIIIO;

0) coOBITHE, KOTOPOE HE TPOUCXOJINT;

B) UCXO/1, KOTOPBI HUKOTIa HE HACTYMAET MPH OCYIIECTBICHUN JAHHOTO
IKCIIEPUMEHTA;

') COOBITHE, KOTOPOE HE UMEET HY)KHOTO UCXO/a.

7. CoObITHS Ha3BIBAIOTCS HE3aBUCUMBIMU, €CIH (YKa3aTh)
a) OHU HE 3aBUCHT JIPYT OT JIPYTa;
0) UX YCIIOBHBIE BEPOSITHOCTH MOXHO TIEPEMHOKHTD;
B) BEPOSATHOCTh HACTYIUJICHUS OJHOTO COOBITHS HE 3aBHCHUT OT HACTYIUICHHS IPYTOr0
COOBITHS;



I') OHHM HE COBMECTHBI.

8. Tlomnast rpymma coObITHI (YKa3aTh)
a) 9TO 00BbEIMHCHNE HECOBMECTHBIX U HE3aBUCHMBIX COOBITHIA,
0) 5T0 0OBeAMHEHHE MTOTTAPHO HECOBMECTHBIX COOBITHIA;
B) COOBITHA, 00BEAMHEHNE KOTOPBIX €CTh TOCTOBEPHOE COOBITHE;
T') COOBITHS 00Pa3yIOT MOJIHYIO TPYIITY, €CJIH OHU TIOMAPHO HECOBMECTHBI, a UX
00BbEIMHEHNE €CTh JIOCTOBEPHOE COOBITHE.

9. HaBoceMmu kaproukax HammcaHbl OykBH A, A, /1, E, U, K, M, f1. Haiitu BepoATHOCTS,
YTO CIIy9aliHBIM 00pa30M PACIIOIOKCHHBIE KaPTOYKHU cocTaBsT ciioBo AKAJIEMU S

a) L ;6):L ; B) 3 ;T) L
1023 217 8932 20160

10. Cnyyaiinas BenuunHa (yKasaTh)
a) BeIMYMHA, KOTOpasi MPUHUMAET JIF000€ 3HAUYCHUE,
0) BeJIMYMHA, KOTOPAsi B 3aBUCUMOCTH OT CJIy4yasi MOXKET MPUHATH TO WIX HHOE
3Ha4eHHe, HEN3BECTHO 3apaHee, KaKkoe MIMEHHO;
B) IepeMEHHas BeJIMUMHA, 3aBUCALIAs OT BEPOSTHOCTH;
I') YUCJI0Basi PYHKIUS OT HEKOTOPOU EPEMEHHOM.

11. Cmbica QyHKIIUH pacTipeieieHus CIy4ailHON BeTUYMHBI (YKa3aTh)
a) bymKims paccesnus ciydaiinoi Bemmumasr F(X)= F(X ), X € (—oo,400);;
0) BEpOSATHOCTH, YTO CIy4aiiHas BEJIMYMHA IPUMET 3HAUCHHE MEHbIIIE 3aJaHHOTO
ancma: F(x)=P{X < x} X &(=o0,+o0);
B) GYHKIUS CIIy4ailHOM BETUYHHBL;
I') pacrpesiesieHue ciydailHOM BeIMYMHBI Ha YUCIOBOM OCH F(x).

12. Yka3artb, JUIsl KAaKUX CITyJailHBIX BEIMYMH UMEET CMBICI IDIOTHOCTH PACTIPE/ICIICHUS.
a) JUTsl TUCKPETHBIX CIyYalHBIX BEJIMYUH;
0) 17151 3aBUCUMBIX CITyYalHBIX BEJIMYWH;
B) /ISl HE3aBUCHUMBIX CITYYaiHBIX BETUYHH;
T') JUIS. HETTPEPHIBHBIX CITyJalHBIX BEJIMYUH.

13. 3ajgana IIOTHOCTH pacipeeneH s C1y4aiHOW BeTMYMHbI
1-|x, xe[-1+1]
0, xel[-1+]]
Toraa BepoATHOCT MONAAAHNS CITy4aliHON BEIMYNHBI B HHTEPBAII [— 0,5;+0,5]paBHa
a)0,5; 6)1,0; B)0,75; 1)0,S8.

p(x) =

14. Tlon MaTeMaTUYECKUM OXKUJAHUEM CITy4ailHON BEJTMYHHBI TOHUMAIOTO
a) YUCIIOBYIO XapaKTEPUCTUKY QYHKIIUU pacCIpe/ICIICHHUS,
0) YHCIIOBYIO BEIMYNHY, XapaKTEPHU3YIOIIYIO PACCESTHUE CITYIaliHOW BEIMYUHBL;
B) YMCJIOBYIO XapaKTEPUCTUKY MOJIOKEHUS CIIy4yalHON BETUUYMHBI, ONPEIETSIEMYIO
yepes ONepaluio B3BEIIEHHOIO0 CYMMUPOBAHUS (OCPEHEHNUS);
T') BETMYHHY, COBMAAAIONIYIO C HanOoJiee BEPOSTHHIM 3HAUCHUEM.

15. I'enepanbHasi COBOKYIHOCTb — 3TO (YKa3aTh):
a) COBOKYITHOCTh aHAJIM3UPYEMBIX OOBEKTOB;



0) Bce MHOXECTBO OJHOPOJHBIX OOBEKTOB, MOAJCKAIINUX CTATHCTUYECKOMY
U3y4YCHHUIO Ha OCHOBE CITy4aifHOTO IKCIIEPUMEHTA;

B) MHOXXECTBO HAOJII0JICHUM 32 00BEKTOM;

I') COBOKYITHOCTh COBMECTHO M3Y4aeMbIX Pa3HOOOPAa3HBIX OOBEKTOB.

16. BapuarnmonHslii psig — 3To (yKa3aTh IPaBUIBHBIN OTBET)
a) psia U3 HAOJIOICHMIA,
0) ynopsiioueHHasi COBOKYITHOCTb HAaOJII0ICHU;
B) YIOPSIOYEHHAsI COBOKYITHOCTh BAPUAHT MPU3HAKA C YYETOM UX YACTOTHI,
I') paHXUPOBAHHBIN PsiJ] HAOJIOICHHA.

17. IloHsATHE TOUEUHOM OLIEHKH IapameTpa (4YMCIOBOM XapaKTepPUCTHKU IeHEPaIbHOM
COBOKYITHOCTHU: CPEIHEH, TUCIIEPCUH U T.I1.):
a) TOYeuyHasl OLIeHKa [1lapaMeTpa ecTh TOUKA JUIsl OLIEHKH [TapaMeTpa;
0) ToueuHast OLIEHKA IapaMeTpa €CTh TOYKA Ha YHUCIIOBOI OCH;
B) TOUY€YHas OLIEHKAa IlapamMeTrpa ecTb 4YHUCIoBass (YHKIUS OT pe3ysbTaToB
HaOJII0/ICHNH, 3HaUeHHE KOTOPO OJIMKe BCETo K HEM3BECTHOMY IapaMeTpy;
I') 3TO €CTh BBIOOPOYHAsl XapaKTEepUCTHKA HA OCHOBE HAOIIOICHU.

18. Umeercs pan nabmonenuii: 2; 5; 3; 4; 6; 4 .OnpenenuTs HECMEIIEHHYIO OLEHKY
JIUCTIEPCHUH.
a)l; ©6)1,5; B)2,0; r)l1,75

19. CyTb uHTEpBAIBHON OLIEHKU ITapaMeTpa JUIsl YUCIOBBIX XapaKTEPUCTUK FeHEPaIbHOTO
pacIpeneIIeHus:
a) 9TO €CTh JOBEPUTEIIbHBIA HHTEPBAJl — HHTEPBAJI CO CIIyYalHBIMU IPAaHULIAMHU, B KOTOPOM C
3aIaHHOW TOBEPUTEIBHON BEPOSITHOCTHIO HAXOIUTCSI HEU3BECTHBIN apaMeTp;
0) 3TO MHTEpPBaJ, Ky/a MOMNAAaeT TOUEYHAs OLICHKA;
B) 3TO MHTEPBaJ, KOTOPBIM BKJIIOYAET CIIy4allHbII MapamMeTp C 3a/1aHHOI BEpOSITHOCTHIO;
I') 3TO TOYEYHAs OLIEHKa HHTEepBaJIa JJIsl OLIEHUBAEMOT0 IapaMeTpa.

20. IIpu napameTpuuecKoM BBIBOJIE NTpoBepsieTcs (yKas3aTh):

a) TUIOT€3a O COOTBETCTBUU OSMIIMPUUECKON (YHKIMU paclpenesieHust ¢
TEOpPEeTUYECKON PYHKIMEH pacipeieeHus;

0) rumore3a C YTBEp)KIEHUEM O IMapaMeTpax WIM YHUCIOBBIX XapaKTEpUCTHKAX
TEHEPAIBHOIO PACIIPEAEICHUS;

B) TMIIOTE€3a O COOTBETCTBUH BBIOOPOUHBIX [apaMEeTPOB U (PYHKIIMH pacHpeleleHUs
TEOPETUYECKUM I1apaMETPaM;

I') CTATUCTUYECKU BBIBOJI U CYX/I€HHE O DYHKLINHU paclpeeeHusl.

Kpurtepun ounenku:

Kpurepun OneHka, ypoBeHb

Jlaub1 MIPaBHIILHBIC OTBETHI B | OTJIMYHOY», TOBBIIICHHBI YPOBCHb
nuanasone 85-100%

JlaHbl  TpaBWIBHBIE  OTBETHl B | «XOPOIIO», TOPOTOBBIH YPOBEHb
nuamnasone 76-84%

Jlanpl ~ TIpaBWJIBHBIE  OTBETHl B | YJOBJIETBOPHUTEIHHOY, IOPOTOBBIN YPOBEHb
nuamna3one 61-75%

JlaHbl  TpaBWIbHBIE  OTBETHl B | «HEYIOBIICTBOPUTEIHHOY», YPOBEHb HE C(HOPMHUPOBAH
nuamnasone <61%




KommniekT pa3HOypOBHEBBIX 3a/1a4/3aJaHUi

3agauu penpoaAyKTHBHOIO YPOBHS

1 23 1 3 4
1. Haner matpumsr A = |2 1 4|; B = |5 7 8|, waitu 2A + B, AB, A-B;
3 23 1 2 4
1
Hatitu npousBenenue Matpuit A= |4 | u B= (2 4 1).
3
1 2 1
2. Berauciuth onpenenurenas Mmatpuiiit A= |0 —2 3[B= @ gj
3 1 1
X, +3x, +5x; +7x, +9x5 =1
3. IIpoBepbTe cucTEMY Ha COBMECTHOCTD X, — 2X, +3x; —4x, +5x5 =2
2x, +11x, +12x; +25x, +22x, =4
4. 3anano ob1ee ypaBHeHue npsamoil x —y + 1 = 0. Hailitu ypaBHeHue 3Toil IpsIMOIi B OTpe3Kax.

5. Brruucnure npenens

. X . sin2x .. tg5x,. tgmx . SiNnX—COSX
lim — ;I|mS ‘lim 95I g Ilmﬂ

x=0 SN X x—0 X x—>0 2X% x—>0 sin nx " xorl4 T —4x

6. Beramcnute 9acTHBIE TPOU3BOIHBIEC TIEPBOTO TOPSIIKA IS (PYHKIIMH HECKOIBKHUX ITEPEMEHHBIX
2

X X X, -7
z:—+l, 2=In(x2+y?), 2= u=e"(x*+y?+122) ,u=e/y+eA
X’ +y

7. Boraucnure I/IHTeraJIBI

xdx cx+Inx ¢ oxdx o xidx ¢ x%dx
J 2 Pt

Jx2 +1 X 2x% +3 1+x8’j,/x6 41

8. Bwrumcnure uHTETpaIHI

IXSIH 2xdx J.XQ *dx Ixsm xdx J.In Xadx

'([(x2 +1)*

9. Haitmure cymmy psiza 22_”’
n=0

5n+6 & 5n
10. Uccnenyiite psa Ha CXOAUMOCTH : .
yiTe p Z_ll 100n -1’ nzzl“ 10n-1

11. B ananutuyeckoMm otaene GupMbl 7 MeHeIxkepoB M 13 ¢guHaHCUCTOB. {51 BBINOIHEHUS
3aJjaHus CllydallHbIM 00pa3oM M3 cIucKa BbIOMparoT 3 yenoBek. HallT BeposSTHOCTH TOTO, YTO
MEHEKEPOB CPeIN HUX OyJeT:

a) pOBHO JIBa;

0) HE MEHee OJTHOTO.



12. BepoATHOCTh TOTO, YTO B CTPaxOBYIO KOMIIAHHUIO B TEUYCHHE TOJa OOpAaTUTCS C HMCKOM O
BO3MEIICHHUH yiiepOa nepBbiid KiueHT, paBHa 17/100. J{is BToporo KJIMEeHTa BEPOSTHOCTh TAKOTO
obpamenust papHa 22/100. st Tpetbero kiaumenta — 12/100. HaiiTu BEpOATHOCTH TOTO, YTO B
TEYCHHE T0JIa B CTPAXOBYIO KOMITAHUIO OOpATUTCS XOTsA Obl OJUH KJIHCHT, €CIM oOparieHus
KIIUEHTOB — COOBITUSI HE3aBUCUMBIE.

13. B xoncynbTanuonnoit ¢upme 23% COTpYAHUKOB MOITYYalOT BBICOKYIO 3apabOTHYIO IUIATY.
M3BecTHO TakKe, YTO KEHIIUHBI COCTaBISAIOT 42% cOTpyaHUKOB (upmbl, mpu 3ToM 6,6%
COTPYIHUKOB — JKEHIINHBI, TOJTyYaloie BHICOKYIO 3apaboTHYIO MaTy. MOXHO JIu yTBEPK/1aTh,
9TO B KOHCYJIBTAIIHOHHOW (prpMe CYIIECTBYeT AUCKPUMHHAIINS XKEHIIUH B otuiare Tpyaa? OTeer
00BSACHUTH, CHOPMYITHPOBAB PEUICHHUE 33/1a4U B TEPMUHAX TEOPUHU BEPOSTHOCTH.

14. B 6poxepckoii KoMImaHuu, B KOTOpoid 32% COCTaBISAIOT COTPYAHUKH TepBoro otaena, 27% -
BTOPOTO, OCTaJbHBIE TPETHEro, PE3yNbTaThl PAaOOTHI ONEHHWBAIOTCA IO OTAa4Ye C KaKIOTrO
WHBECTUPOBAHHOTO COTPYAHUKOM PyOJis (BbICOKAs WM HM3Kas). AHAIM3 MOCIEIHEr0 Mecsia
paboTHI MOKa3aj, YTO HU3KYIO OTAady UMEIOT 2,2% COTpYIHUKOB NIEPBOTO 0TAeNa, 1,2% - BTOPOTo
u 1,7% - tpersero otaena. KakoBa BEpOsSTHOCTH TOTO, YTO CIy4ailHO BBHIOPAHHBIA COTPYAHHK
KOMITAaHUH 32 TIOCJICTHUN MECsIl MOKa3al BBICOKYIO oTAady? Ecim coTpynHUK moka3an HU3KYIO
oTJa4y, TO B KaKOM OTJIeNie, CKOpee BCero, oH padoTaer?

15. B pamkax MapKeTHMHIOBOI'O MCCIIEJJIOBAaHUS HOBOI'O TOBapa KOMIAHMUSA - HPOU3BOJIUTEINH
NPOBEPSIET CHPOC HA HETO IO PE3yJbTaTaM OT3BIBOB CIyYailHO BHIOPAHHBIX MOTEHIIMAIHHBIX
nokynaresei. [y onpeseseHHoro ToBapa U3BECTHO, YTO BEPOSATHOCTh €r0 BO3MOXKHOTO ycrexa
Ha pbiHKe coctaButT 0,77, ecnu ToBap AeiCTBUTENbHO ynauHbid, u 0,17, ecnu on HeynaueH. U3
IPOIJIOrO ONBITA U3BECTHO, YTO HOBBIM TOBAp MOXET UMETh YCIIEX HA PhIHKE C BEPOATHOCTBIO
0,60. Ecnu HOBbII TOBap MpoIIEN BBIOOPOYHYIO IPOBEPKY, U €€ pPe3yJbTaThl yKa3alu Ha
BO3MOXHBIH €ro ycIex, TO 4eMy paBHa BEPOSTHOCTb TOTO, YTO 3TO JEHCTBUTENBHO TaK?

16. ToproBblil areHT B cpelHEM KOHTAKTUPYET C 4 MOTEHLUUAIbHBIMU MTOKYTATEeNIsIMHU B JIeHb. U3
OIBITa €My HM3BECTHO, YTO BEPOSTHOCTh TOTO, YTO NOTECHIMAIBbHBIA ITOKYIATEIb COBEPLIUT
noKynky, pasHa 0,32. CocTaBUTh 3aKOH pacpeesICHUs €KEJHEBHOTO YHCIIA IPOJIaXK Ul areHTa.
Haiitn ynciioBble XapaKTEpPUCTUKHU 3TOTO pacupeneneHus. Yemy paBHa BEpOATHOCTb TOTO, YTO y
areHTa OyJeT XOoTs Obl 2 MPOJaKu B TE€UEHUE JTHS?

17. JluckpeTHast ciy4aiiHas BeauuuHa X ¢ MateMaTmdeckuM oxxugannem M(X) = 5,6 3amana
PAIOM pacTpeIeIeHHs
X; -8 0 8 20

pl pl 0’4 p3 012

a) Haiitu piu p3;

0) HOCTPOUTH MHOT'OYTOJILHUK PACIpe/ICICHNUS;

B) MOCTPOUTH MHTErpasIbHYIO (QYHKIHMIO pacnpenenenus F (X)u ee rpaduk;

T') BBIYUCIUTH quctepcuro D (X); MOsSICHUTE, KaKk MOKHO HHTEPIIPETHPOBATH €€ 3HAUYCHHE.

18. B HOopMmanbHO pacripesieleHHOW COBOKYMHOCTH 17% 3HaueHMd ciydyailHOH BenMyMHBI X
Menbie 13 u 47% 3HaueHui ciyqaitHo BenwuuHbl X Oonbire 19. Halitu mapamerpsr 3ToM
COBOKYITHOCTH.

19. Cniyyaiinasi BelWYMHA WMECT OWHOMHHAIBHOE pacIpe/eieHHe C MaTeMaTHYeCKUM
oxunanreM M (X) = 3 u aucnepcueit D(X) = 1,2. Haiitu P(X > 2).



20. O0BbeM THEBHOM BBIPYUKH B MATH TOPTOBBIX TOUKAX (B TBIC y.e.) coctaBui: 12, 17,22, 19, xs.
YuureiBas, uto X = 18, HaliT BHIGOPOUHYIO AUCIEPCHIO S 2.

3aga4yu peKOHCTPYKTHBHOIO YPOBHS

1 2
1. lana matpuna A = (3 4) , Haiiti A

1 2 1
2. Jlana matpuna A=|0 —2 3|, HaliTh Al
3 1 1

3. PemuTh cuctemy JIMHEHHBIX ypaBHeHU MeTonoM ["aycca.
2x,+x,—x;=5
X, —2x,+3x; =-3
Tx, +x, —x; =10

4. Iano oOuiee ypaBHeHue npsimMoit 12x — Sy — 65 = 0. Tpebyetcs HanucaTh pa3inyHbIE THIIbI

YpaBHEHUH 3TOU MPAMOM.

Onpenenutb yroy Mexay OpaMbIMu: Y = -3X + 7; Yy =2xX + 1.
HaiiTi KOOpIMHATHI IIEHTPA U PAINyC OKPYKHOCTH, €CIIH €€ YPaBHEHHE 33/1aH0 B BUJE: 2X° +
2y’ —8x +5y—4=0.

oo

7. IlpuBecTy K KAHOHWYECKOMY BUAY YpaBHEHUE MPSIMOH, 3a/JaHHOE B BUJIE:
2x+3y—-16z-7=0
{3x +y—-17z=0

8. Bwrumcnure npeaens

lim M-x-1 mx“—a“_Ii x -2 - Jim X+ X + /X

x—0 X x—>a X _a3 'x—>4 \/_ 4 X—>+00 /X+2

9. HccnenoBarh Ha MAKCHMYM U MUHUMYM () yHKIIHH

F)=x5F0) =%y = x|y =3Vx2 —x%y = xo/2— %2

10.  BplumcauTe UHTErpabI
1 x° -1 . X :
j - dx;j - dx;jsm ? —dx;'[sm3 x cos® xdx;'[\/a2 — x%dx
X" +8 4x° -1 2
11.  Haiigute pemenue auddepeHunaibHOro ypaBHeHus

2.

(xy® +X)dx+(y —x?y)dy =0 ; xyy' =1-
ytgx—y=a; (x> -1y’ +2xy*=0,y(0) =1

12.  HUccnenyiite psia Ha aOCOTIOTHYIO U YCIOBHYIO CXOJIUMOCTD

0 o0

S ( 1) " n+l 2n+l n+1 n n+
L o OV Z() FEP I




13. OTnen MeHemKMEHTa OJTHOTO M3 MPEANPUATHI pa3padaTbiBacT HOBYIO CTPATETHIO BBIITyCKa
NpOAyKUMH. M3BECTHO, 4YTO MpU ONpPENENEHHOM TEXHOJIOrMYecKoM Tmpouecce 77% Bcel
MPOJYKLIHUU TPEANPUATHS — BBICIIETO cOpTa, a Bcero npousBoautcs 220 uzgenuii. Ctparerus,
pazpa0oTaHHass OTIEJIOM MEHEIKMEHTa, OCHOBaHAa Ha TOM, UYTO Hpeanpustue Oyner
peHTa0eNbHBIM, €CJIM BBIIYCK HPOAYKIMM BBICIIErO0 copTa OyneT cocraBiiaTh He MeHee 170
u3nenuii. OIIGHUTh KPUTHUECKH HOBYIO CTpATeTHI0 BBIMYCKa MPOAYKUUU (OHpPEeInB
HAuBEPOSATHEHIIIEE YUCIIO W3Aeauil Bbicuiero copra u3 220 uzgenuid U BEPOSATHOCTb 3TOTO
COOBITHSA).

14. TTpuObLTb OT peaan3ali HHHOBAIIWK B TCUCHHE MECSIIa ONMChIBACTCS CIICIYIONICH GyHKIIUEH
TUIOTHOCTHU PACIIpeIeTICHUS] BEPOSTHOCTEH:
0, rge —oo <x <0,
f(x) =1 kx, rae 0 <x <12
0, rael2 <x < oo
Haiitu: a) mapamerp K;
0) CpPEeIHIO 0XKHUIaEMYI0 PUOBLI;
B) HHTETPaNIbHYIO PYHKIMIO pacnpenenenus F(x) u ee rpaduk;
I') BEpOSITHOCTB TOT0, YTO MPUOBLIb OT PeaM3alii NHHOBAIIMH COCTABUT HE MCHBIIIC
yeMm 8.

15. CymMa Bcex BKIIalioB B HEKOTOpoM Oanke cocrasiser 4+ 108 py6., a BeposATHOCTb TOro, uTO
cilydaiiHo BHIOpaHHbIH BKiag He npesbimacet 3 - 106 py6., pasna 0,8. KakoBo 4ucio BKJIAJUMKOB
JaHHOro O0aHka?

16. B cpenneM 3a yac aBTOMOIKY nocemaer 6 kiueHToB. HaiiTu BeposITHOCTH TOTO, YTO 3a JiBa
yaca aBTOMOKKY mocerst He MeHee 10 KIMEHTOB, MU BEPOSTHOCTh TOTO, YTO B TEUCHHE KaK
muHuMyM 10 MUHYT Ha aBTOMONKe He OyIeT HU OJHOro KiueHTa. Umcno moceTuTeneil 3a yac
pacnpeneineHo 1o 3akoHy IlyaccoHa, a BpeMs OXHUIaHHS KIWEHTA pPACIPeNesieHO TI0
MOKAa3aTeIbHOMY 3aKOHY.

17. 'HcniekTop LEHTPaJbHOIO TaMOXXEHHOTO MOCTa OOHApY)KMBAET HApyIICHUS B MPOBEICHUU
IpOLEAYpbl PACTaMOXXKU TPY30B Yy IPOBEPSEMOM TPaHCHOPTHO-JOTUCTHYECKON KOMIIAHMM C
BepoATHOCTbIO 0,9. HailTu BEpOSATHOCTH TOTO, YTO CPEOU YETBIPEX KOMIAHWI-HApyIIUTENIEH
OyZIeT BBISIBJIEHO OOJIbIIIE ITOJIOBUHBI.

3aga4yu TBOPYECKOI0 YPOBHA

1 3 11
1. Pemure MaTpuyHOE ypaBHEHHE X =
2 5 4 3
75 -1 2

2. Pemute MaTpu4HOE ypaBHEHHE X - 3 L L

3. Jlanwer Bepmmnbl Tpeyronbauka A(0; 1), B(6; 5), C(12; -1). Haiitu ypaBHEHHE BBICOTHI,

IIPOBEECHHON 13 BepIIHUHBI C.

Ha nmapa6oiie y? = 8X HaifT! TOUKy, pacCTOSIHUE KOTOPOii OT JUPEKTPUCH PaBHO 4.

5. Jausr Beprmnsl TeTpadapa A(0; 1; 0), B(6;0; 5), C(0;12; -1), D(5;7; 8). CoctaBbTe ypaBHEHUS
BCEX TpaHell, pebep TeTpadapa. Berumcnute ATUHY BBICOTHI, OMYIICHHON W3 BEPIIMHBI A.
Beraucnure o0sem TeTpasapa.

e

6. I[OKa?)aTL, YTO II0CJICA0BATCIIbHOCTD {Xn}: > 1 MOHOTOHHAs BO3pacCTaromiasi.
n+

3

7. Uccnenosarb GyHKIMIO y = — " U TIOCTPOUTH €€ IpaduK.
X



8. O6bveM  mpomax  HOYTOYKOB 3amaercs clleAyIomIen byHkumei BpEMEHU
V (t) = 5000 +1000t —100t>, rae t- Bpems u3MepsieTcs B Mecsinax, V-KOIN4ecTBO HOYTOYKOB,

IpOJaHHbIX 3aM Mecsl. Haiiaure ckopocTh M3MEHEHUsT 00BbEMOB MPOJAX B IIPOU3BOJIBHBIN
NEPUOJ] BPEMEHHU.

9. Ilpennonoxxum, 4YTO H3JIEPXKKUA TONYYEHHUS MUTHEBOM BOABI  3aJaHbl  (OPMYIOi

10000 . .
C=——-100, p— mnpoueHTHOE COJAepKaHHE 3arpsA3HIIOIIMX BOAy Mpumeceil. Haiitu

CKOPOCTbh U3MEHEHUS U3AEPIKEK IPOU3BOACTBA, ECIIM IPUMECH COCTABIIAIOT 5%.

10.  Haiiaure npesenbHyIo BHIpYUKy 11s Gpyaknuu R(X) = 2x —0,01x°

o T

11.  Beuucnure mwiomanb GUrypsl orpaHHueHHON TUHUSIMHA: Y = tgX,y =0, X = 3
12. Onpenenure o0beM Tena, OOpa30BaHHOTO BpamieHHeM BOKpyr ocu Ox  ¢uryp,

OTpaHMYEHHBIX THHUAMHE Y’ = 9X, Yy = 3X
13.  YpaBHeHHe cripoca Ha HEKOTOpPHIA ToBap wmMeeT BHA P =112 — X* . HaiiTu BBIMIpHII

noTpeOuTenel, eciii paBHOBECHas 11eHa paBHa 90).
14. HanwummTe pasiiokeHus B CTEIIEHHOM Psil CIIEAYIONHNX (QYHKIUH

10
1+X e X X X

’e 1) 1) ; .
1-X 1-x 1+x-2x> (1-x)(1-x?%)

15. B mpouecce uccrnenoBaHusi CpeHENyIIEBOro aoxona (B py0.) obcimemoBano 100 cemeii.
BoisiBnens! onienku: X = 1700; s = 220. B npeanosioxeHur 0 HOpMaJbHOM 3aKOHE:

a) HalTU JOJI0 CEeMEi, Yei cpeHeayIeBO 10X0a HaxoauTces B npeaenax ot 1200 mo 1800;

0) BBIACHUTH NpH ypoBHE 3HauMMocTH a = 0,05 MoxxHO aM cuurtaTh 1800 pyOd. HOpMaTUBOM
cpenHeaymeBoro noxoxa (mpoBepuTh rumnoresy Hy: a = 1800 mnpoTuB KOHKYypHUpYOIIEn
runote3sl Hy: a # 1800;

B) IOCTPOUTH JIOBEPUTEIBHBIA HHTEPBAI ISl OIIEHKU HEN3BECTHOTO MATEMATHUYECKOTO OXKHUIaAHUS
a v qucnepcuu o %(mpuraTh y = 0,95).

16. [To nmanubiM 16 coTpymHuUKOB (upmbl, TrHe paboraet 220 dYelloBEK, CpeaHEeMECSIHAS
3apaboTHas miata coctaBuia 320 y.e., mpu S = 72 y.e. Kakas MuHHManbHas cyMMa JODKHA OBITh
Ha cueTy GUpPMBI, 4YTOOBI ¢ BEpOSITHOCTHIO 0,99 rapaHTHpoOBaTh BblIayy 3apabOTHOH IIaThl BCEM
COTpYAHUKAM?

17. C nenbio pa3menieHus pexiambl onpoiieHo 420 Tene3puTeneid, U3 KOTOPBIX JaAHHYIO Mepeavdy
cMoTpsaT 170 uenoBek. C poBeputenbHOM BeposATHOCTHIO 0,95 HailTm A0J0 TEne3puTeNieH,
OXBAUYEHHBIX PEKJIaMOM B Jiydmiem ciydae. Ciy4ailHbl 1M pe3yJabTaThl OIIPOCA, €CJIM COIIACHO
CTaTUCTUKE JIOJIS1 TEJIE3pUTENIel, OXBAYEHHBIX pekyiaMoH, cocrasisier 0,43 mpu ypoBHe
3Hayumoct @ = 0,05?

18. U3 maptun o6bemoM 500 OIHOPOJIHBIX TOBAPOB ISl MPOBEPKH BO BPEMS MPOXOXKICHUS
TaMOXEHHOTO JIOCMOTpA IO CXeMe CIy4yalHON OecroBTOpHOM BBIOOpKH 0TOOpaHo 70 TOoBapos,
Cpeu KOTOpBIX OKa3zajuoch 56 3aaeKkinapupoBaHHbIX. HalTH BepoATHOCTH TOrO, 4YTO HAOJSA
He3aJIeKJIapUPOBAHHBIX TOBAPOB BO BCEH MapTUU OTIMYAETCS OT MOJIYyYEHHOM J0JIH B BEIOOPKE HE
6osiee yem Ha 0,02 (110 abGCONIIOTHON BEIMYMHE), a TAK)XKE TPAHULIBI, B KOTOPBIX C HA/IEKHOCTHIO
0,96 3akiroueHa 40J9 He3aIeKIapupOBaHHbBIX TOBApPOB BO BCEU MapTHUH.



Kpurepun onenkn:

Kpurepun OueHka, ypoBeHb
Brinonnens! 3agaHust penpoyKTUBHOTO, PEKOHCTPYKTHUBHOTO U | «OTJIMYHO», MTOBBIIICHHBIN
TBOPYECKOTO YPOBHSI. YpOBEHb
Brinonnens! 3agaHust penpoyKTUBHOTO, PEKOHCTPYKTHUBHOTO U | «XOPOIIIO», ITOPOTOBbII
HEKOTOpPBIE 33aJJaHUSI TBOPUYECKOT'O YPOBHSI. YpOBEHb
BrinonneHs! 3aaHus JIMIIb PENPOTYKTUBHOTO U «YIOBJICTBOPUTEIBHO,
PEKOHCTPYKTHUBHOTO YPOBHSI. MIOPOTOBBIN YPOBEHBb
Brinonnens! 3agaHusi penpoayKTUBHOTO YPOBHSI WJIM 3aJaHUs | «HEYAOBIETBOPUTEIHHOY,
BOBCE HE BHITIOJHEHHBI. ypOBEHb HE cPOpMHUPOBAH

KonTposabHbie padoThI

KounTtpoJabHnas padora Nel
1o pasaeny «OcHo6bl an2edpbl U AHATUMUYECKOU 2e0MEMPUNY
Bapuanm 1.
1. Jlausl maTpuiisl A u B, Haiigure: a) A+3B; b) AC

1 -2 3 0 4 3 0 4
A=-1 2 4|, B=|-1 2 4|, C=|-2 3},
0 3 8 0 2 8 1 2
2. Pemute cucteMy NTUHEHHBIX ypaBHeHHH MeTonoM Kpamepa
2X+4y+27=4,
3X+6y+2z =4,
4x-y-3z=1.

3. Jlns BekTOpOB 6_1(1,0,2), 5(—1,2,5), 6(0,3,2) , HaluTe:
a. CKaJsIpHOE MPOM3BEACHUE ab;
b. BexTopHOE nponsseaeHue axb;
C. cMelaHHOe mpom3sBeaeHue (a, b, ¢)
4. Ha nnockoctu 3agansl Tpu Touku A(-1,-3), B(5,-2), C(1,4), naiigure:
a. ypaBHEHHE W JUIMHY CTOPOHBI AB;
b. paccrosuue ot Touku C 10 ctopoHs! AB.
5. IlpuBenute ypaBHEHNE KPHBOIH K KAHOHUYECKOMY BU/1Y, ONIPE/ICITUTE €€ THIT U BHITIOIHUTE
geprex 5X° +2y° +20x+20y-10=0.
6. Jansr Bepuuabl TeTpadapa A(1,3,6), B(2,2,1), C(-1,0,1), D(- 4,6,-3). Haiigure:
a. ypaBHeHue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrosaue oT Touku D mo mmockoctu ABC.

Bapuanm 2.
1. Jlauwl maTpuiisl A u B, nHaiigure: a) A+3B; b) AC

6 2 0 0 4 -6 1 4
A=-1 2 4|, B=|-1 2 2|, C=|-2 7}
0 3 3 3 6 4 1 5

2. Pemmre cucremy IMHEHHBIX ypaBHeHHH MeTo10M Kpamepa



2X—Yy+3z=2,
X+2y—-5z=0,
—X+3y+2z=-2.
3. 1y BEKTOpOB 5(—1,0,—2), 5(—1,2,—5), E(O,—3,2) , HaluTe:
a. CKaJsSIpHOE IMPOM3BEIACHHE ab;
b. BekTopHOE MpoM3BEHEHNE axb;

C. CMeNIaHHOE IMPOU3BEICHHE (5, 5, E)
4. Ha mockoctr 3a1anbl TpU Touku A(-2,-4), B(-4,-8), C(0,1), naiiauTe:
a. YpaBHEHHE W JUIMHY CTOpPOHBI AB;
b. paccrosuue ot Touku C g0 ctoponsr AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BH]TY, OTIPEACIIUTE €€ THIT U BHIITOJIHUTE
ueprex X°— Y2 +6x-14y-6=0.
6. Jlaubl Bepurunbl TeTpasapa A(-4,2,6), B(2,-3,0), C(-10,5,8), D(- 5,2,-4). Haiiaure:
a. ypaBHeHue pedbpa AD,;
b. ypaBuenue miockocti ABC;
C. paccrostaue oT Touku D mo mnockoctu ABC.
Bapuanm 3.
1. Jlausl maTpuiisl A u B, naiigure: a) A+3B; b) AC

6 2 0 0 1 -6 1 -1
A=-1 0 4|, B=|-1 2 -2, C=|0 7 |;
0 2 3 5 6 -5 1 5
2. Pemmre cucremy IMHEHHBIX ypaBHeHHI MeTo10M Kpamepa
2X—-2y—17=2,
3x—6y—3z =6,
5x+2y -5z =10.

3. Jlna exropos a(0,1,—3), b(0,3,-4), c(1,—-2,3), naiimure:
a. CKaJsIpHOE MPOM3BEACHUE ab;
b. BexTopHOE nmponsseaeHue axb;
C. CMeIaHHOE MPOU3BEICHUE (5, 5, E)
4. Ha nnockoctu 3anansl Tpu Touku A(0,4), B(8,2), C(6,4), HaliguTe:
a. ypaBHEHHE W JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 cropoHs! AB.
5. IlpuBenute ypaBHEHHE KPHUBOIH K KAHOHUYECKOMY BU/1Y, ONIPE/ICIIUTE €€ THIT U BHITIOIHUTE
yeprex 7X° —5y° +14x—-20y+22=0.
6. Jlausl Bepmuabl TeTpadapa A(7,2,4), B(7,-1,-2), C(3,3,1), D(-4,2,1). HaiinuTe:
a. ypaBHeHue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrosaue ot Touku D mo mmockoctu ABC.

Bapuanm 4.
1. Jlausl maTpuiisl A u B, naiigure: a) A+3B; b)AC

6 2 0 0 1 -6 1 -1
A=|-1 7 4| B=|-1 -4 2| Cc=|2 -3
0 20 5 0 5 0 5

2. Pemmre cucremy IMHEHHBIX ypaBHeHUH MeTo10oM Kpamepa



-X+3y+5z=1,
3X+y+3z2=2,
5x+3y-z=-3.
3. Jlns BEeKTOpOB 5(1, 2,-2), 5(1,4,—3), 6(2,—1, 4), naiiure:
a) ckamspHOe mponsBeeHue ab ;
b) BekTropHOE MpousBeneHne axb ;
C) cmemaHHOe npousBeneHue (a, b, )
4. Ha nnockoctu 3aansl Tpu Touku A(-3,1), B(5,-2), C(1,4), naiinure:
a. ypaBHEHHE U JUIMHY CTOPOHBI AB;
b. paccrosuue ot Touku C 10 ctopoHs! AB.
5. IlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BHTY, OIIPEICIUTE €€ THII M BHIIIOJIHUTE
ueprex 4x*+3y° +18x+15=0.
6. Jaubl BepmuHbl TeTpadapa A(2,1,4), B(-1,5,-2), C(-7,-3,2), D(-6,-3,6). Haiinure:
a. ypasHeHue pebpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrosiHme oT Touku D mo mockoctu ABC.

Bapuanm 5.
1. Jlausl maTpuiisl A u B, naiigure: a) A+3B; b) AC

3 10 0 1 -6 1 -1
A=|-1 0 4|; B=|-1 0 2|, C=|2 -3|;
0 20 3 1 5 0 2
2. Pemute cucteMy NTUHEHHBIX ypaBHeHHH MeTogoM Kpamepa
X+y—-4z=0,
3x+2y-3z=1,
2x+5z2 =1.

3. Jlna sextopos a(2,3,-1),b(2,5,-2), ¢(3,0,5), naiigure:
d. CKaJsIpHOC IIPOMU3BCACHHUEC 55 ;
b. BekTOpHOE MpoU3BeICHHE axb :
C. CMeEUIaHHOE NMPOU3BEICHHE (a, b, c)
4. Ha nnockoctu 3anansl Tpu Touku A(1,3), B(-1,2), C(3,-4), naiinure:
a. ypaBHEHWE U JUIMHY CTOPOHBI AB;
b. paccrosinue ot Touku C 10 ctopoHsl AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHMYECKOMY BHTY, OTIPEICIUTE €€ THIT M BHIITOJIHUTE
ueprex 5x° —4y? +16y—36=0.
6. Maubl BepmuHbl TeTpadapa A(-1,-5,2), B(-6,0,-3), C(3,6,-3), D(-10,6,7). Haiigure:
a. ypaBHeHue pedbpa AD;
b. ypaBHenue miockoctu ABC;
C. paccrostHue oT Touku D 1o mmockoct ABC.

Bapuanm 6.
1. Jlauwl maTpuiisl A u B, naiigure: a) A+3B; b) AC

0 1 0 0 1 6 1 -1
A=|-1 8 4|; B=|-1 4 -1 C=|6 -3
0 2 1 5 2 3 0 2

2. Pemmre cucremy IMHEHHBIX ypaBHeHHH MeTo10M Kpamepa



3x+2y -5z =0,
2X—3y+4z =3,
X+2y—2=2.
3. Jlns BEeKTOpOB 5.(3,4,0), 5(3,6,—3), 6(4,1, 6) , HaiiquTe:
d. CKaJLIPpHOC IIPOU3BCACHHUC 55,
b. BekTopHOE MpousBeneHue axb;
C. cMemaHHoe mpousBeneHue (a, b, ¢)
4. Ha nnockoctu 3anansl Tpu Touku A(-2,0), B(2,4), C(4,0), naitaure:
a. ypaBHEHHE U JUIMHY CTOPOHBI AB;
b. paccrosuue ot Touku C 10 ctopoHs! AB.
5. IlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BHTY, OIIPEICIUTE €€ THII M BHIIIOJIHUTE
ueptex 9x° +4y® +30x—-12y-2=0.
6. Maubl Bepmunabl TeTpadapa A(0,-1,-1), B(-2,3,5), C(1,-5,-9), D(-1,-6,3). Haiigure:
a. ypasHeHue pebpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrosiHme oT Touku D mo mockoctu ABC.

Bapuanm 7.
1. Jlausl maTpuiisl A u B, naiigure: a) A+3B; b) AC

3 10 0 1 6 1 -1
A=-1 7 4|, B=|-1 0 -1|; C=|3 -3
0 21 5 2 3 0 2
2. Pemute cucteMy NTUHEHHBIX ypaBHeHHH MeTogoM Kpamepa
2X+2y—12=5,
X+4y-2z=3,
8x+5y-3z=1.

3. Jlns BEKTOpOB 5.(4,5,1), 6(4, 7,-2), 6(5, 2,7) , naiiure:
d. CKaJsIpHOC IIPOMU3BCACHHUEC 55 ;
b. BekTOpHOE Mpou3BeneHue axb ;

C. CMeEUIaHHOE NMPOU3BEICHHE (5, 5, E)
4. Ha nnockoctu 3a1aHbl Tpu Touku A(8,4), B(-2,5), C(4,-1), naiiaure:
a. ypaBHEHHE H JUIMHY CTOpPOHBI AB;
b. paccrosiaue ot Touku C 10 ctopoHs! AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHUISCKOMY BHTY, OTIPECITUTE €€ THIT U BHIITOJIHUTE
ueprex Yy’ —2X+4y+2=0.
6. Mausl BepmuHbl TeTpadapa A(5,2,0), B(-2,5,0), C(1,2,4), D(-1,1,1). Haiigure:
a. ypaBHeHue pedbpa AD;
b. ypaBHenue miockoctu ABC;
C. paccrossaue oT ToukH D mo mmockoctu ABC.

Bapuanm 8.
1. Jlauwl maTpuiisl A u B, naiigure: a) A+3B; b) AC
0 10 0 1 6 1 -1
A=-1 3 4|; B=|-1 0 -1, C=|2 -3
0 21 -3 2 3 1 2

2. Pemmre cucremy IMHEHHBIX ypaBHeHHH MeTo10M Kpamepa



X+2y+12=8,
3x+2y+1z=10,
4x+3y—-2z=4.
3. Jlns BEeKTOpOB 5.(—4,—5,1), 6(—4,—7,—2), (_:(—5,2,—7), HaiiuTe:
a. CKaJIsIpHOC NPOMU3BCACHHUC 55,
b. BekTopHOE MpousBeneHue axb;
C. cMemaHHoe mpousBeneHue (a, b, ¢)
4. Ha nnockoctu 3anansl Tpu Touku A(-4,0), B(-1,4), C(3,1), naitnure:
a. ypaBHEHHE U JUIMHY CTOPOHBI AB;
b. paccrosuue ot Touku C 10 ctopoHs! AB.
5. IlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BHTY, OIIPEICIUTE €€ THII M BHIIIOJIHUTE
ueptex X° + Y2 +6x—-4y+12=0.
6. Jansl Bepmmabl TeTpadapa A(2,-1,-2), B(1,2,1), C(5,0,6), D(-10,9,-7). HaiinuTe:
a. ypasHeHue pebpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrosiHme oT Touku D mo mockoctu ABC.

Bapuanm 9.
1. Jlausl maTpuiisl A u B, naiigure: a) A+3B; b) AC

3 10 0 1 -6 4 -3
A=|-1 3 4|; B=|-1 0 -1|; C=|-6 -3|;
8 21 2 7 3 1 2
2. Pemute cucteMy NTUHEHHBIX ypaBHeHHH MeTogoM Kpamepa
5X+y-3z=-2,
4x +3y+2z =16,
2Xx—-3y+z=17.

3. Jlna sexropos a(—3,—4,1), b(-3,-5,-2), c(—4,2,—6), naiinure:
d. CKaJsIpHOC IIPOMU3BCACHHUEC 55 ;
b. BekTOpHOE IpOM3BEaCHKE A XD ;
C. CMeEUIaHHOE NMPOU3BEICHHE (a, b, c)

4. Ha nnockoctu 3agansl Tpu Touku A(-1,-2), B(3,4), C(-3,6), Haiinure:
a. ypaBHEHHE H JUIMHY CTOpPOHBI AB;

b. paccrosiaue ot Touku C 10 ctopoHbl AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHMYECKOMY BHTY, OTIPEICIUTE €€ THIT M BHIITOJIHUTE
ueprex X>+Yy’ —2x—20=0.
6. Maubl Bepmunabl TeTpadapa A(-2,0,-4), B(-1,7,1), C(4,-8,-4), D(1,-4,6). Haiinure:
a. ypaBHeHue pedbpa AD;
b. ypaBHenue miockoctu ABC;
C. paccrossaue oT ToukH D mo mmockoctu ABC.

Bapuanm 10.
1. Jlauwl maTpuiisl A u B, naiigure: a) A+3B; b) AC
3 1 2 0 1 -6 1 -3
A=|-1 4 4|, B=|-1 2 -1|; C=|-6 -3|;
8 21 2 7 3 3 2

2. Pemmre cucremy IMHEHHBIX ypaBHeHHH MeTo10M Kpamepa



X+y-z=1
X+2y+2=0,
2x—-27=4.
3. Jlns BEeKTOpOB 5(—3, =31, 6(—3, —4,-2), 6(—4, 2,-5), naiinure:
a. CKaJIsIpHOC NPOMU3BCACHHUC 55 ;
b. BekropHOE mpousBencHUE axb;

C. cMemaHHoe mpousBeneHue (a, b, ¢)
4. Ha nnockoctu 3agansl Tpu Touku A(2,2), B(6,-4), C(2,-4), Haiinure:
a. ypaBHEHHE U JUIMHY CTOPOHBI AB;
b. paccrosuue ot Touku C 10 ctopoHs! AB.
5. IlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BHTY, OIIPEICIUTE €€ THII M BHIIIOJIHUTE
geprexx 5x° +9y° —30x+18y+9=0.
6. Maubl Bepiuabl TeTpadapa A(14,4,5), B(-5,-3,2), C(-2,-6,-3), D(-2,2,-1). Haiiaure:
a. ypasHeHue pebpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrosiHme oT Touku D mo mockoctu ABC.

Bapuanm 11.
1. Jlausl maTpuiisl A u B, naiigure: a) A+3B; b) AC
31 -1 2 1 -6 5 -3
A=|1 2 1| B=|-1 2 -1|; C=|-6 -3}
2 0 -2 2 3 3 3 2
2. Pemute cucteMy NTUHEHHBIX ypaBHeHHH MeTogoM Kpamepa
3X+y+2z=1,
—X+4y+4z =0,
8Xx+2y+z=4.

3. Jlns BekTOpOB 6_1(1,0,2), 5(—1,2,5), 6(0,3,2) , HaluTe:
a. CKaJsIpHOE MPOM3BEACHUE ab;
b. BexTopHOE nmponsseaeHue axb;
C. CMeIaHHOE MPOU3BEICHUE (5, 5, E)
4. Ha nnockoctu 3anansl Tpu Touku A(-1,-3), B(5,-2), C(1,4), naiinure:
a. ypaBHEHHE W JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 ctopoHs! AB.
5. IlpuBenute ypaBHEHHE KPHUBOIH K KAHOHUYECKOMY BU/1Y, ONIPE/ICIIUTE €€ THIT U BHITIOIHUTE
yeprex 5X° +2y° +20x+20y-10=0.
6. Jausl Bepuruabl TeTpadapa A(1,3,6), B(2,2,1), C(-1,0,1), D(- 4,6,-3). Haiigure:
a. ypaBHeHue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrosaue ot Touku D mo mmockoctu ABC.

Bapuanm 12.
1. Jlausl maTpuiisl A u B, Haiigure: a) A+3B; b) AC
-1 3 5 0 -4 -6 1 4
A={3 1 3|, B=|-1 2 =-2|, C=|-2 0 |
5 3 -3 3 2 4 1 -5

2. Pemmre cucremy IMHEHHBIX ypaBHeHUH MeTo10oM Kpamepa



—-X+3y+5z2=2,
3X+y+3z=0,
5x+3y -3z =-2.
3. 1y BEKTOpOB 5(—1,0,—2), 5(—1,2,—5), E(O,—3,2) , HaluTe:
a. CKaJsSIpHOE IMPOM3BEIACHHE ab;
b. BekTopHOE MpoM3BEHEHNE axb;

C. CMeNIaHHOE IMPOU3BEICHHE (5, 5, E)
4. Ha mockoctr 3a1anbl TpU Touku A(-2,-4), B(-4,-8), C(0,1), naiiauTe:
a. YpaBHEHHE W JUIMHY CTOpPOHBI AB;
b. paccrosuue ot Touku C g0 ctoponsr AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BH]TY, OTIPEACIIUTE €€ THIT U BHIITOJIHUTE
ueprex X°— Y2 +6x-14y-6=0.
6. Jlaubl Bepurunbl TeTpasapa A(-4,2,6), B(2,-3,0), C(-10,5,8), D(- 5,2,-4). Haiiaure:
a. ypaBHeHue pedbpa AD,;
b. ypaBuenue miockocti ABC;
C. paccrostaue oT Touku D mo mnockoctu ABC.

Bapuanm 13.
1. [dansl matpunsl A u B, Haitnute: a) A+3B; b) AC
-1 3 5 0 1 -6 1 -1
A=3 1 3| B=|-1 0 2|, C=|{0 7 |;
5 3 -1 0 6 -5 2 5
2. Pemmre cucremy IMHEHHBIX ypaBHeHHI MeTo10M Kpamepa
—X+3y+5z=1,
3X+y+3z2=2,
SX+3y—-z=-3.

3. Jlna exropos a(0,1,—3), b(0,3,-4), c(1,—-2,3), naiimure:
a. CKaJsIpHOE MPOM3BEACHUE ab;
b. BexTopHOE nmponsseaeHue axb;
C. CMeIaHHOE MPOU3BEICHUE (5, 5, E)
4. Ha nnockoctu 3anansl Tpu Touku A(0,4), B(8,2), C(6,4), HaliguTe:
a. ypaBHEHHE W JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 ctopoHs! AB.
5. IlpuBenute ypaBHEHHE KPHUBOIH K KAHOHUYECKOMY BU/1Y, ONIPE/ICIIUTE €€ THIT U BHITIOIHUTE
yeprex 7X° —5y° +14x—-20y+22=0.
6. Jlausl Bepmuabl TeTpadapa A(7,2,4), B(7,-1,-2), C(3,3,1), D(-4,2,1). HaiinuTe:
a. ypaBHeHue pedpa AD,;

b. ypaBuenue mnockoctu ABC;
C. paccrosaue ot Touku D mo mmockoctu ABC.

Bapuanm 14.
1. Jlausl maTpuiisl A u B, Haiigure: a) A+3B; b) AC
1 1 1 -3 1 -6 1 -1
A=|1 -1 2|, B=|-1 -4 -2|; C=|0 -3|;
4 1 4 5 3 5 0 5

2. Pemmre cucremy IMHEHHBIX ypaBHeHUH MeTo10oM Kpamepa



X+y+z=1,
X—Yy+2z=-5
4X+y+4z71=-2.
3. Jlns BEeKTOpOB 5(1, 2,-2), 5(1,4,—3), 6(2,—1, 4), naiiure:
a. CKaJIsIpHOC NPOMU3BCACHHUC 55,
b. BekropHOE mpousBencHUE axb;

C. cMelaHHOe mpom3BeaeHue (a, b, ¢)

4. Ha nnockoctu 3aansl Tpu Touku A(-3,1), B(5,-2), C(1,4), naiinure:
a. ypaBHEHHE U JUIMHY CTOPOHBI AB;
b. paccrosuue ot Touku C 10 ctopoHs! AB.
5. IlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BUAY, OIPEIEIUTE €€ THUI U BHIIIOJIHUTE
ueprex 4x*+3y° +18x+15=0.
6. Jaubl BepmuHbl TeTpadapa A(2,1,4), B(-1,5,-2), C(-7,-3,2), D(-6,-3,6). Haiinure:
a. ypasHeHue pebpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrosiHme oT Touku D mo mockoctu ABC.

Bapuanm 15.
1. Jlausl maTpuiisl A u B, naiigure: a) A+3B; b) AC
2 -1 4 0 1 4 3 -1
A= 3 -1 1|, B=|-1 3 2|, C=|2 3|
-2 1 1 3 1 5 0 2
2. Pemmre cucremy JIMHEHHBIX ypaBHeHHN MeTo10M Kpamepa
2X—-Yy+4z =15,
3X—-y+2=8§,
-2Xx+y+2=0.

3. Jlna sextopos a(2,3,-1),b(2,5,-2), ¢(3,0,5), naiigure:
d. CKaJsIpHOC IIPOMU3BCACHHUEC 55 ;
b. BekTOpHOE MpoU3BeICHHE axb :
C. CMeEUIaHHOE NMPOU3BEICHHE (a, b, c)
4. Ha nnockoctu 3anansl Tpu Touku A(1,3), B(-1,2), C(3,-4), naiinure:
a. ypaBHEHHE H JUIMHY CTOpPOHBI AB;
b. paccrosiaue ot Touku C 10 ctopoHs! AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHUISCKOMY BHTY, OTIPECITUTE €€ THIT U BHIITOJIHUTE
ueprex 5x° —4y? +16y—36=0.
6. Maubl BepmuHbl TeTpadapa A(-1,-5,2), B(-6,0,-3), C(3,6,-3), D(-10,6,7). Haiigure:
a. ypaBHeHue pedbpa AD;

b. ypaBHenue miockoctu ABC;
C. paccrossaue oT ToukH D mo mmockoctu ABC.

Bapuanm 16.
1. Jlauwl maTpuiisl A u B, naiigure: a) A+3B; b) AC
2 2 -1 0 1 6 1 -1
A=|1 4 2|, B=|-1 5 1|, C=|-6 -3
8 5 -3 5 2 3 0 2

2. Pemmre cucremy IMHEHHBIX ypaBHeHHH MeTo10M Kpamepa



2X+2y—-12=5,
X+4y—-2z =3,
8x+5y-3z=1.
3. Jlns BEeKTOpOB 5.(3, 4,0), 5(3, 6,-3), 6(4,1, 6) , HaiiquTe:
d. CKaJIsIpHOC NPOM3BCACHHUC 55 ;
b. BexTOpHOE IpoM3BeacHKE A X b

C. cMemaHHOe mpousBeneHue (a, b, ¢)
4. Ha nnockoctu 3anansl Tpu Touku A(-2,0), B(2,4), C(4,0), naitaure:
a. ypaBHEHHE U JUIMHY CTOPOHBI AB;
b. paccrosuue ot Touku C 10 ctopoHs! AB.
5. IlpuBenute ypaBHEHHE KPUBOW K KAHOHUYECKOMY BHTY, OIIPEICIUTE €€ THII M BHIIIOJIHUTE
ueptex 9x° +4y® +30x—-12y-2=0.
6. Maubl Bepmunabl TeTpadapa A(0,-1,-1), B(-2,3,5), C(1,-5,-9), D(-1,-6,3). Haiigure:
a. ypasHeHue pebpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrosiHme oT Touku D mo mockoctu ABC.

Bapuanm 17.
1. Jlaubl matpunsl A u B, Haitnute: a) A+3B; b) AC
1 2 1 0 1 6 1 -8
A=3 2 1|, B=|-4 3 -1|; C=|3 3|;
4 3 -2 5 2 3 0 2
2. Pemmre cucremy IMHEHHBIX ypaBHeHHI MeTo10M Kpamepa
X+2y+12=8,
3x+2y+1z=10,
4x+3y—-2z=4.

3. Jlns BEKTOPOB 5(4,5,1), 6(4, 7,-2), (_)(5, 2,7) , naiiure:

a. CKaisgpHoe mpousBenenue ab ;
b. Bexroproe mpoussenenue axb;
C. cMemaHHoOe mpousBeneHue (a, b, ¢)
4. Ha nnockoctu 3a1anbl Tpu Touku A(8,4), B(-2,5), C(4,-1), naiinure:
a. ypaBHEHHE W JUIMHY CTOPOHBI AB;
b. paccrosaue ot Touku C 10 ctopoHs! AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHMUECKOMY BUJY, OTIPEIEIUTE €€ TUII M BHITTOJIHUTE
ueprex Yy’ —2X+4y+2=0.
6. Jausl Bepuuabl TeTpadapa A(5,2,0), B(-2,5,0), C(1,2,4), D(-1,1,1). Haiiaure:
a. ypaBHeHue pedpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrosHue ot Touku D no mimockoct ABC.

Bapuanm 18.
1. Jlauwl maTpuiisl A u B, nHaiigure: a) A+3B; b) AC



5 1 -3 0 4 6 3 -1
A=|4 3 2| B=|-1 3 -1 C=|2 -3

2 -3 1 -3 2 3 1 2
2. PemmuTe cuctemy TUHEHHBIX ypaBHEHUN MeToaoM Kpamepa
5X+y—-3z=-2,
4x +3y+2z =16,
2X -3y +z=17.

3. Jlna sexropos a(—4,-5,1), b(—4,-7,-2), c(-5,2,—7) , naiigure:
d. CKaJLIPHOC IIPOU3BCACHHUC 55 ;
b. BekTOpHOE MpoOU3BEACHHUE axb;
C. CMeIIaHHOE IMPOU3BEICHHE (5, 5, E)

4. Ha nnockoctu 3anansl Tpu Touku A(-4,0), B(-1,4), C(3,1), naiinure:
a. ypaBHEHHE H JUIMHY CTOpOHBI AB;

b. paccrosiaue ot Touku C 10 ctopoHsl AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHMYECKOMY BHLY, OTIPEICIUTE €€ THII M BHIITOJIHUTE
geprex X+ Y2 +6x—-4y+12=0.
6. Jlaubl BepuruHbl TeTpadapa A(2,-1,-2), B(1,2,1), C(5,0,6), D(-10,9,-7). HaiinuTe:
a. ypaBHeHue pedbpa AD,;
b. ypaBuenue miockocti ABC;
C. paccrostaue oT Touku D mo mnockoctu ABC.

Bapuanm 19.
1. Jlausl maTpuiisl A u B, naiigure: a) A+3B; b) AC
3 1 -1 2 1 -6 4 -3
A=1 2 1|, B=|-1 0 -1, C=|-6 -3
2 -2 0 2 5 3 1 2
2. Pemmre cucremy JIMHEHHBIX ypaBHeHHI MeTo10M Kpamepa
3X+y-z=1
X+2y+2=0,
2x—-27=4

3. Jlna sexropos a(—3,—4,1), b(-3,-5,-2), c(—4,2,—6), naiinure:
d. CKaJsIpHOC IPOMU3BCACHHUEC 55 ;
b. BekTopHOE Mpou3BeneHHE axb;
C. CMEUIaHHOE€ MPOU3BEACHHUE (a, b, c)

4. Ha nnockoctu 3anansl Tpu Touku A(-1,-2), B(3,4), C(-3,6), Haiinure:
a. ypaBHEHHE U JUIMHY CTOPOHBI AB;

b. paccrosiaue ot Touku C 10 ctopoHs! AB.
5. TlpuBemute ypaBHEHHE KPUBOW K KAHOHMYECKOMY BHTY, OTIPEICITIUTE €€ THIT M BHIITOJIHUTE
geprex X>+Yy° —2x—20=0.
6. Maubl Bepmunabl TeTpadapa A(-2,0,-4), B(-1,7,1), C(4,-8,-4), D(1,-4,6). Haiinure:
a. ypaBHeHue pedbpa AD;
b. ypaBHenue miockoctu ABC;
C. paccrostaue oT Touku D mo mnockoctu ABC.



Bapuanm 20.
1. Jlauwl maTpuiisl A u B, Haiigure: a) A+3B; b) AC

0 10 0 1 6 1 -1
A=|-1 8 4|, B=|-1 4 1|, C=|6 -3|;
0 21 5 2 3 0 2
2. Pemmre cucremy IMHEHHBIX ypaBHeHHN MeTo10oM Kpamepa
3X+2y—-5z2=-2,
2X—3y+4z=-3,
X+2y—-2=2.

3. Jlns BEKTOpOB 5(—3, -3,1), 6(—3, —4,-2), (_)(—4, 2,-5), naiinure:
a. cKamspHOe npousseneHne ab ;
b. BexTopHOE nponsseacHue axb;
C. cMelaHHOe mpom3BeaeHue (a, b, ¢)

4. Ha nnockoctu 3a1aHbl Tpu Touku A(2,2), B(6,-4), C(2,-4), naiinure:
a. ypaBHEHHE U JUIMHY CTOPOHBI AB;

b. paccrosuue ot Touku C 10 cropoHs! AB.
5. TlpuBenute ypaBHEHUE KPUBOM K KAHOHUYECKOMY BHTY, OTIPEACIUTE €€ THII M BBIIIOJIHUTE
geprex 5x° +9y° —30x+18y+9=0.
6. Maubl Bepimuabl TeTpadapa A(14,4,5), B(-5,-3,2), C(-2,-6,-3), D(-2,2,-1). Haiiaure:
a. ypasHeHue pebpa AD,;
b. ypaBuenue mnockoctu ABC;
C. paccrosiHme oT Touku D mo mockoctu ABC.

Bapuanm 21.
1. Jlausl maTpuiisl A u B, Haiigure: a) A+3B; b) AC
3 10 0 1 6 1 -1
A=-1 7 4|, B=|-1 0 -1|; C=|3 -3
0 21 5 2 3 0 2
2. Pemmre cucremy JIMHEHHBIX ypaBHeHHI MeTo10M Kpamepa
2X+2y—-2=2,
X+4y—-2z7=-3,
8X+5y-3z=-1.

3. Jlns BekTOpOB a(1,0,2), b(-1,2,5), ¢(0,3,2) , Haiizure:
a. CKaJsIpHOE MPOM3BEACHUE ab;
b. BexropHOE Mpou3BenEHNE axb X
C. CMeIIaHHOE MPOU3BEICHUE (a, b, c)
4. Ha nnockoctu 3aganbl Tpu Touku A(-1,-3), B(5,-2), C(1,4), naiinure:
d. YpaBHEHME W JJIMHY CTOPOHBI AB;
b. paccrosuue ot Touku C 10 croponsl AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHUISCKOMY BHTY, OTIPECITATE €€ THIT U BHITTOJIHUTE
yeprex 5X° +2y° +20x+20y-10=0.
6. Jaus! Bepuruabl TeTpadapa A(1,3,6), B(2,2,1), C(-1,0,1), D(- 4,6,-3). Haiigure:
a. ypaBHeHue pedpa AD,;

b. ypaBuenue mnockoctu ABC;
C. paccrosaue ot Touku D mo mmockoctu ABC.



Bapuanm 22.
1. Jlauwl maTpuiisl A u B, Haiigure: a) A+3B; b) AC

0 10 0 1 6 1 -1
A=|-1 3 4|, B=|-1 0 1|, C=|2 -3]|;
0 21 -3 2 3 1 2
2. Pemmre cucremy IMHEHHBIX ypaBHeHHN MeTo10oM Kpamepa
X+2y+2=3,
3x+2y+z=10,
4x+3y—-2z=4.

3. Jlns BekTOpOB 5(—1,0,—2), 5(—1,2,—5), E(O,—3,2) , HaluTe:
d. CKaJLIPpHOC IIPOU3BCACHHUC 55 ;
b. BekTOpHOE Mpou3BeCHHE axb;
C. CMEIIaHHOE IMPOU3BEICHHE (5, 5, E)
4. Ha nnockoctu 3a1aHbl Tpu Touku A(-2,-4), B(-4,-8), C(0,1), naiiguTe:
a. ypaBHEHHE H JUIMHY CTOpPOHBI AB;

b. paccrosiaue ot Touku C 10 ctopoHs! AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHMYECKOMY BULY, OTIPEICIUTE €€ THII M BHIITOJIHUTE
ueprex X°— Y2 +6x-14y-6=0.
6. Jlaubl Bepuruabl TeTpasapa A(-4,2,6), B(2,-3,0), C(-10,5,8), D(- 5,2,-4). Haiiaure:
a. ypaBHeHue pedbpa AD;
b. ypaBuenue miockocti ABC;
C. paccrostaue oT Touku D mo mmockoctu ABC.

Bapuanm 23.
1. Jlaubl Mmatpunsl A u B, Haitnute: a) A+3B; b) AC
3 10 0 1 -6 4 -3
A=-1 3 4|, B=|-1 0 -1|; C=-6 -3,
8 21 2 7 3 1 2
2. Pemmre cucremy IMHEHHBIX ypaBHeHHH MeTo10M Kpamepa
SX+y—-3z=-2,
4x+3y+2z2=1,
2X-3y+z=-4.

3. Jlna sexropos a(0,1,—3), b(0,3,-4), c(1,—-2,3), naiimure:
a. CKaJsIpHOE MPOM3BEACHUE ab;
b. BexropHOE Mpou3BenEHNE axb X
C. CMeIIaHHOE MPOU3BEICHUE (a, b, c)
4. Ha nnockoctu 3anansl Tpu Touku A(0,4), B(8,2), C(6,4), HaliquTe:
d. YpaBHEHME W JJIMHY CTOPOHBI AB;
b. paccrosuue ot Touku C 10 ctopors! AB.
5. TlpuBenute ypaBHEHHE KPUBOW K KAHOHUISCKOMY BHTY, OTIPECITATE €€ THIT U BHITTOJIHUTE
yeprex 7X° —5y° +14x—-20y+22=0.
6. Jlausl Bepmuabl TeTpadapa A(7,2,4), B(7,-1,-2), C(3,3,1), D(-4,2,1). HaiinauTe:
a. ypaBHeHue pedpa AD,;

b. ypaBuenue mnockoctu ABC;
C. paccrosaue ot Touku D mo mmockoctu ABC.



Bapuanm 24.
1. Jlauwl maTpuiisl A u B, Haiigure: a) A+3B; b) AC

3 1 2 0 1 -6 1 -3
A=-1 4 4|, B=|-1 2 1|, C=|-6 -3
8 21 2 7 3 3 2
2. Pemmre cucremy IMHEHHBIX ypaBHeHHN MeTo10oM Kpamepa
X+y—-z=1,
X+2y+2=0,
2x—-27=4.

3. Jlna exropos a(l,2,-2),b(1,4,-3), c(2,-1,4), naiinure:
a. CKaJsSIpHOE NMPOM3BEIACHHE ab;
b. BexTopHOE nponsseacHue axb;
C. cMelaHHOe mpom3BeaeHue (a, b, ¢)
4. Ha nnockoctu 3agansl Tpu Touku A(-3,1), B(5,-2), C(1,4), naitnure:
a. ypaBHEHWE U JUTMHY CTOPOHBI AB;
b. paccrosuue ot Touku C 10 cropoHs! AB.
5. TlpuBenute ypaBHEHUE KPUBOM K KAHOHUYECKOMY BHTY, OTIPEACIUTE €€ THII M BBIIIOJIHUTE
ueprex 4X°+3y° +18x+15=0.
6. Jaubl BepmuHbl TeTpadapa A(2,1,4), B(-1,5,-2), C(-7,-3,2), D(-6,-3,6). Haiinure:
a. ypasHeHue pebpa AD,;

b. ypaBuenue mnockoctu ABC;
C. paccrosiHme oT Touku D mo mockoctu ABC.

Bapuanm 25.
1. Jlausl matpunsl A u B, Haitnute: a) A+3B; b) AC
-1 3 5 0 1 -6 1 -1
A={3 1 3| B=|-1 0 2|, C=|{0 7 |;
5 3 -1 0 6 -5 2 5
2. Pemmre cucremy IMHEHHBIX ypaBHeHHH MeTo10M Kpamepa
—X+3y+5z=-1,
3X+y+3z2=2
SX+3y—-z=-3.

3. Jlns BEKTOPOB 5(2,3, -1), 5(2,5,—2), (_3(3,0,5) , Halure:

a. CKaJsIpHOE MPOM3BEICHUE ab :
b. BexropHOE Mpou3BenEHNE axb X
C. CMeIIaHHOE MPOU3BEICHUE (a, b, c)
4. Ha nnockoctu 3anansl Tpu Touku A(1,3), B(-1,2), C(3,-4), naiiaure:
d. YpaBHEHME W JJIMHY CTOPOHBI AB;
b. paccrosuue ot Touku C 10 cropors! AB.
5. TlpuBeaute ypaBHEHHE KPUBOM K KAHOHHUECKOMY BHY, OTIPEIEIUTE €€ THIT M BBIMTOJIHUTE
ueprex 5x° —4y? +16y—36=0.
6. Maubl BepmuHbl TeTpadapa A(-1,-5,2), B(-6,0,-3), C(3,6,-3), D(-10,6,7). Haiigure:
a. ypaBHeHHe pedbpa AD;
b. ypaBuenue mnockoctu ABC;



C. paccrostaue oT Touku D mo mmockoctu ABC.

KonTtpouabnas pa6ora Ne 2
1o pasjaeiny «Mamemamuueckuii aHaIU3»

Bapuant Ne 1.

1. Beruucnute npeaens:

. 4
X" +x-6 . sin8x : 1)
a. lim———; b.lim ;e liml+— | .
x>-1x° —3xX+2 x>0 X X—>00 3x
2. Haiinute npon3BoOAHbIE CAETYIONMX ()YHKIIUHA:
: tgIn®x
a. y=xX+5x"+x+3; b y=x’sin6x; c. y:%+\/x2+e5x.
X+ X

3. Haiinure ypaBHEeHHE KacaTeIbHOM B TOUKe X = 2 st pyskuun Y = X5 + 5X4 +X+3.

4. Haiitu HeonpeeneHHblil nHTerpan. Pesynbrar npoBeputh nuddepeHnupoBaHmuem:
j(cthx +C€0s 7Xx+6)dx

2

i (4x° +x*)dx

5. BBIYMCIHTE ONpeaeIeHHbI HHTErpal .
1

Bapuant Ne 2.
1. Beruucnute npeaens:
. 4
X3 4+x*-3 . sin8x : 1\

a. lim———; b lim ;o liml+—| .

x>-1 X° —4Xx x—>0 By X—>00 3+ X

2. Haiinute npon3BoAHbIe CIEAYIONMX (QYHKINMI:

sinln” x
a y=x"+8x"+2x+8; b y=x°c0os6X; c. y=—+X+e>
X+ X

3. Haiinure ypaBHeHue KacaTeslbHOM B Touke X = 2 nns byskuu Y = x® +8x°+2x+8.
4. HaiiTu HeonpeneneHHbIN HHTErpal. Pe3ynabTar npoBepuTh 1uddepeHIIpOBaAHUEM:
j(cthx+sin 7X+6)dx

2
v 3 2
5. BbIYHCIUTH ONPEIe/ICHHBI HHTETPa _[(4X —3x7)dx.
1

Bapuant Ne 3.

1. Beruucnute npeaens:

3 2 . X

. X" +5x° -3 . sin8xtg5x : 1

a. I|m3—; b. |Im—g; c. lim{1+—|.
x——1 X — X x—0 5x X—0 6 X
2. Haiigute mpou3BOAHbBIE CIEAYIONINX (DYHKITUHA:

_sincos4x T

a. y=X"+8xX"+x+9; b y=x"cos3x; c. y X +e
3X+5



3. Haiizute ypaBHCHHE KacaTenbHOM B Touke X = 2 wist Gynkman Y = X° +8X° + X+ 9.

4. Haiitu HeonpeeneHHbI nHTErpai. Pesynbrar npoBeputsh 1uddepeHIpoBaHueM:
j (ctg5x + 3x + 6)dx

2
o 3 2
5. BbIUUCIHUTH ONpEACICHHBIN HHTErpall I(4X +3x°)dx.
1

Bapuant Ne 4.

1. Beruucnure npeaens:
3 2 - X
. XT+7x° -8 . SInXtgbx . 1
a. |Imﬁ; b. |Im—g; c. im{1+——|.
x——1 X° — X x—0 2X X—»00 X+3
2. Haiigute npou3BOAHbIE CAEAYIOUINX (DYHKIIUA:
tg cos4x
a. y=x+6x"+x+3; b y=x%g3x; c yzg—+\/x3+4eX .
X+5
3. Haiinure ypaBHeHHe KacaTeIbHOM B TOUKe X = 2 st pyskuuu Y = X3 + 6X2 + X+ 3.
4. Haiitu HeonpeaeneHHbll nHTErpan. Pesynbrar npoBeputs nuddepeHImpoBaHueM:

_[(cthx +€0s3x +6x)dx

5. BbluncauTh onpeneneHHblil HHTerpal

2
j(4x3 +3x% + X)dx.
1
Bapuant Ne S.

1. Beruucnute npeaens:

. 4
. 2x*+x -8 . sin xcos5x : 1\
a. lim————; b lim———; climl+——>| .
X—>00 X =1 x—0 2X X—>00 X+3
2. Haiigute mpou3BOAHbIE CAEAYIONINX (DYHKIIUA:

y:tgsm4x+ 3 <

a. y=x+x-2; b. y=xctg3x; c. x> +3e*.

X+2
3. Haiinure ypaBHeHue KacaTelbHOM B Touke X = 2 nns ¢byskun Y = XX+ x-2.
4. HaiiTu HeomnpeeneHHbIN HHTErpall. Pe3ynabpTar npoBepuTh 1uddepeHIpOBaAHUEM:
'[(thx+cos 3X+5x)dx

2

. 3 2
5. BpruucnuTh onpeeneHHbIi HHTerpai _[(4)( +2X° + x)dx.
1

Bapuant Ne 6.
1. Beruucnute npeaens:
. 4
_ 3x'+x°-8 _sin xctg5x  (1+3x)"
a. im————; b lim————; c. lim .
X—>0 X° -1 x—0 6X x>0\ X+ 3

2. Haiigute mpou3BOAHbIE CIEAYIONINX (DYHKIUA:



a. y=x"+4x-5; b. y=x°In3x; c. yzwﬂmxﬂex.
X +

3. Haiinure ypaBHeHHe KacaTenbHOM B Touke X =2 s GpyHkunn Y = X +4x-5.

4., Haiitn HeonpeaeneHHbIN HHTETpai. Pe3ynbrar npoBeputh auddepeHIInpoBaHUEM:
.[ (sin5x + cos 3x)dx

9
. 3
5. BBIUHCIHTH ONpEIeIICHHBIH HHTETPaT _[(X +2x)dx.
3

Bapuanr Ne 7.
1. Beruucnure npeaens:
. 5x"+2x° -8 _sin2xctg5x _(1+3x\
a. lim - ;b lim—————; c. lim :
X—>00 3x° -1 x—0 6X x>0l X —13

2. Haiigute nmpou3BOAHbIE CAEAYIOUINX (DYHKIIUA:

4x
a. y=x"+4x>-5; b y=x%¥; ¢ y:;tgeg+\/2x3+sin3x.
X+

3. Haiinure ypaBHEeHHE KacaTeIbHOM B TOUKe X = 2 st pyskuuu Y = X6 + 4X5 -5,

4. Haiitu HeonpeeneHHblil nHTerpan. Pesynsrar npoeputs nuddepeHmpoBanmuem:
j(thx+cos 3x)dx

2

> 3
5. BbIUHCIHTD ONpEaeIICHHbIH HHTEIPa _[(4X +2x)dx.
1

Bapuanr Ne 8.
1. Beruucnute npeaens:
. 4
_ x*+3x°-8 _sin2x(x+2) _(1+3x)”
a. lim——e——; b lim———=; clim{——| .
X—>0 X° -1 x—0 6X x—o\ 44X —3

2. Haiigute mpou3BoOAHbBIE CIEAYIOUNX (DYHKIIUA:
3x

a. y=3x*+4x>-2; b. y=Intg3x; c. yzztge 4+\/2x“+0033x.
X+

3. Haiinure ypaBHeHHe KacaTenbHOM B Touke X =2 s GyHkuun Y = 3x° +4x° 2.

4. HaiiTu HeonpeeneHHbI HHTErpall. Pe3ynbTar npoBepuTh TuddepeHIIpOBaHUEM:
I(tg 3X+€0s X)dx

2
o 3
5. BbruucnuTh onpeaeneHHbIi HHTerpai I(4X +1)dx.
1

Bapuant Ne 9.
1. Beruucnute npeaens:

_ x*+3x°-8 _sin2x(x—2) _ (1+3x\
a. lim=————; b lim———=; c lim|——| .
X—>00 X' —2 x—0 6X X—>0 4x



2. Haiigute mpou3BOAHbIE CIEAYIONINX (DYHKITUA:

: 3x
a. y=3x+3x>-2; b y=x"""; ¢ y:sme4 +4/x* +1g3x .
X +

3. Haiigure ypaBHeHue KacaTebHOMN B Touke X = 2 g pynxumn Y =3X° +3x° — 2.

4. Haiitn HeonpeaeneHHbIN HHTETpai. Pe3ynbrar npoBeputh auddepeHIInpoBaHUEM:
I(thx+sin x)dx

2

> 3
5. BpIuucnuTh onpeeseH bl HHTErpal _[(6X +2)dx.
1

BapuanT Ne 10.

1. Beruucnure npeaens:

4 3 . 4x
imX X8 SN2 xS Iim(—143XJ |
X

x>0 X* -2 x—0 6X X—>00

a.

2. Haiigute mpou3BOAHbIE CAEAYIOUINX DYHKINA:
3X

a. y=4x>+2x"-2; b y=x>"e¥; y:cose4 +4/x +ctg3x .

X J—
3. Haiigure ypaBHeHHeE KacaTelbHOU B Touke X = 2 g GyHkuuu Y = 4% +2x° - 2.

4. Haiitu HeonpeaeneHHblil nHTErpan. Pesynbrar npoBeputs nuddepeHmpoBaHueM:
I(cos X +sin x)dx

2
o 3
5. BbIUHCIHTD ONpEICIICHHbIH HHTEIPa _[(4X +2x)dX.
1

Bapuant Ne 11.
1. BbIYUCIUTE IPEEBI:
3 +x -4 . tg2x(x+3 C (1-3x)
a. im————; b IImM; c. limf ——| .
X—>00 X =2 x—0 X X—00 4x

2. HaiiguTe mpou3BOIHBIE CISAYIONINX (DYHKITUHA:
sine™
a. y=x2-3x"-2; b y=x¥%*; ¢ y= 2 +x% +ctgx..
X+

3. Haiizure ypaBHeHHe KacaTelbHOM B Touke X =3 st Pynkmun Y = 4X° + 2X° — 2.

4. Haiitu HeonpeneneHHbIi HHTETpai. Pe3ynbrar npoBeputs auddepeHIInpoBaHNEM:
j(tgx+sin X)dx

2

. 3
5. BbIYHCIUTH ONPEIeICHHBI HHTETPa _[(X +2x)dx.
0

Bapuant Ne 12.
1. Beruucnute npeaensl:
_ Ax*+5x° -4 _sinx(x+3) (1)
a. lim 3 ; b. |Im—; c. lim| — .
x>0 3XT—2 x>0 6X x>o\  5X

2. HaiiguTe mpou3BOIHBIE CISAYIONTNX (DYHKITUN:



: 3x
sine
y=x"+3x>=2; b y=x"*"e"; ¢ y= — /x> —ctgx..

X+4
3. Haiizure ypaBHeHue KacaTenbHOM B Touke X =4 wis pynxuun Y = 4X° +2X° — 2.

4. HaiiTi HeonpeneneHHbI HHTErpal. Pe3yiabpTar npoBepuTh 1udGepeHIIpOBaAHNEM:
j(tgx +x")dx

1
. 3
5. BbIYHCIUTH ONpEIeNICHHBI HHTETPa I(X +2)dx.
0

BapuanT Ne 13.

1. BeruucnouTe npeaens:

. 3
X +5x2 -4 _sinx(x—3) (24 x)”
a. lim 5 ;b lim——————=; «c. lim :
X—>00 3Xx°=2 x—0 5x X—>00

2. HaiiguTe mpon3BOAHBIE CIEAYIONINX (DYHKITUNI:

sine™
y=x"=x+2; b y=2x""* c y= — /X" —ctgx..

X+3

3. Haiinure ypaBHEHHNE KacaTeIbHON B TOUKE X = 1 nns ¢bynkuun Y = 4X3 + 2X5 -2.

5x

4. Haiitu HeomnpeaeIeHHbI HHTETpaL. Pesynbrar npoBeputh nuddepeHIIpoBaHUEM:
j(cos x+x*)dx

1
o 2
5. BbIYHCIUTH ONPECICHHBI HHTETPaT I(X +2x)dx.
0

Bapuant Ne 14.

1. Beruucnute npeaensl:
. 4
4%° + X —6 _sin2x . 2\
a. |Im2—; b. lim e limj1+— | .
x>-13X° —3X+ 2 x>0 X X0 3X

2. HaiiguTe mpon3BOIHBIE CIEAYIONTUX ()YHKITHIA:

tgIn® x

= g_3 +/x° +e”
4x—X

3. Haiinure ypaBHeHHe KacaTenbHOM B Touke X =2 mns GyHkuun Y = X —5x* +x+3.

4. Haiitu HeonpeneneHHbIN HHTETpaibl. Pe3ynpTaT mpoBeputh nuddepeHIInpoBaHHEM:
j(sin 3x+e")dx

b. y=x"+2x*+3x+3; b. y=x’cos5x; c. y

1
o 4
5. BbIYHCIUTH ONPEIeICHHBI HHTETPa _[X dx.
0
Bapuant Ne 15.

1. Beruucnute npeaensl:

 TX3+x2-3 . sin8x . 1 ™
a. |Im3—; b. lim . C. lim| 1+ — .
x>-1  X° —4X x-0  4X X—0 3—X

2. HaiiguTe mpou3BOIHBIE CISAYIONTNX (DYHKITUN:



sinin® x
c. y=x"+x>+2x+8; b. y=x’cosbx; c. y=———vx+e>.
X — X

3. Haiizure ypaBHeHHe KacaTeIbHOM B Touke X =3 st pynxmun Y = X° +8X° +2X +8.

4. HaiiTu HeonpeeneHHbI HHTErpall. Pe3ynabpTar mpoBepuTh TudGepeHIIpOBaAHNEM:
j(cthx—cos X+ 6)dx

2
o 3 2
5. BbIYHCIUTH ONpEIeNICHHBI HHTETPa _[(3X +X°)dx.
1

Bapuant Ne 16.

1. Beruucnure npeaesns:

. 3x3+5x*-3 . sin8xtox . 4Y
a. lim 5 © b, I|m—g; c. lim{1+—].
x——1 2)( —X x—0 5x X—>00 X
2. Haiigute nmpou3BOAHbIE CAEAYIOUINX (DYHKIUA:
sincos4x
a. y=xX+3x"=—x+9; b. y=x"tg3x; = X +e*
3X+5

3. Haiinure ypaBHEeHHe KacaTeIbHOM B TOUKe X = 3 st pyskuuu Y = X3 — 5X2 +X+9.

4. Haiitu HeonpeaeneHHblil nHTErpan. Pesynbrar npoBeputs nuddepeHIupoBaHueM:
I(ct95x+sin 7X+6)dx

3

“ 3 2
5. BbIUHCIHTD ONpEICIICHHbIH HHTEIPa _[(4)( +X7)dx.
1

Bapuant Ne 17.

1. Beruucnute npeaens:
4x
. 8X*+7x -8 . COS xtg5x . 1
a. lim > b Ilm—g; c. im/1l+—| .
x>-1  2X° —X Xx—0 2X X—>00 X+3

2. Haiigute mpou3BOAHbIE CAEAYIONINX (DYHKIIUA:

y = tg cos4x
X+5
3. Haiinure ypaBHeHHe KacaTenbHOM B Touke X =2 mus GyHkuun Y = x* +3x° —x+3.

a. y=x>+x"+3x+3; b y=xtg3x; c. x® —4e* .

4. HaiiTu HeomnpeeneHHbIN HHTErpall. Pe3yiabTar npoBepuTh 1udGepeHIIpOBAHUEM:
I(ct95x+sin 4x +6)dx

2
. 3 2
5. BbruucnuTh onpeaeneHHbIi HHTerpai _[(X +Xx°)dx.

1

Bapuant Ne 18.

1. Beruucnute npeaens:

. 3x%+5x -8 _ sinxcos5x . 1 Y™
a. lim > - b lim———: ¢ lim{1+—| .

X—>00 X =1 x—0 5x X—>00 X—3
2. Haiigute mpou3BOAHbIE CIEAYIONINX (DYHKITUA:



tgsin4x
y=—"-———+
X+ 2

3. HaiiguTe ypaBHeHHE KacaTeIbHON B TOUKe X = 2 s ¢byHkuun Y = X2+ Xx—2.

a. y=5x>+x-2; b y=xtg9x; x> —3e*.

4., Haiitn HeonpeaeneHHbIN HHTETpai. Pe3ynbrar npoBeputh auddepeHIInpoBaHUEM:
j(cthx+tg7x+6)dx
2

o 3 2
5. BbIYHCIUTH ONpPEeNICHHBI HHTETPal J(4X +3x7)dx.
1

Bapuant Ne 19.
1. Beruucnure npeaens:
. 4
. 5x°-8 . sin xtg5x  (1+3x)"
a. lim——; b lim———; c. lim :
x—0 37 — x—0 BX X—>00 3X

2. Haiigute mpou3BOAHbIE CAEAYIOUINX DYHKINA:
tgsin4x
y=—""7-+
X—3

3. Haiinure ypaBHEeHHEe KacaTeIbHOM B TOUKe X = 2 st pyskuuun Y = X3 —4x-5.

a. y=7x>+4x-5; b. y=x’In5x; c. 2x% —e*.

4. Haiitu HeonpeaeneHHbI nHTerpan. Pesynbrar npoBeputs nuddepeHIupoBaHueM:
I(tg 5X+€0s5x + 6)dx

2
“ 3 2
5. BbIUHCIHTD ONpECIICHHbIH HHTErPa _[(4)( +3x7)dx.
1

BapuanT Ne 20.
1. Beoruncnute npeaens:
. 10x° -8 . sin xctg5x _(1+3x
a. ||m5—; b. Ilm—; c. lim .
x—0 3y —1 x—0 6X x>l X —§

2. HaiiguTe mpou3BOIHBIE CISAYIONINX (DYHKITUH:
tge™ .
a. y=2x>—4x>-5; h. y=3x%e"; ¢ y= zg 3 ++/2x% +5sin3x .
X —_

3. Haiigure ypaBHeHHe KacaTenbHOM B Touke X =2 mns GpyHkuun Y = x® +4x* -5.

4. Haiitu HeonpeneneHHbIi nHTErpai. Pesynbrar npoBeputs auddepeHInpoBaHNEM:
j(cthx—sin 4x+6)dx
2
5. BbIYHCIUTH ONPEIe/ICHHBIA HHTETPa _[(5X3 —x*)dx.
1

Bapuant Ne 21.
1. Beruucnute npeaensl:
_ 3x*+3x° -8 _sin2x(x—2) _(1+3x )"
a. lim c . b lim————=; ¢ limj ——| .
x>0 3x° -1 x>0 6X x>o\ 4X + 3

2. HaiiguTe mpon3BOIHbBIE CISAYIONTUX ()YHKITHIA:



tge3X

2 +4/2x* —cos3x.
X +

3. Haiigure ypaBHeHHe KacaTenbHOH B Touke X = 2 s pynxuun Y = 3X° + 2X* — 2.

a. y=3x"+x>-2; b. y=Inctg3x; c. y=

4. Haiitu HeompeaeeHHbIH HHTErpal. Pesynbrar npoBeputh nuddepeHmpoBanmuem:
j(ctgx —sin4x+6)dx

2
o 3 2
5. BbIYHCIUTH ONpEIeNICHHBI HHTETPa _[(5X —3x" +1)dx.
1

BapuanT Ne 22.

1. BeruucnouTe npeaens:

_ 2x"+3x°-8 . sin2x(3x—2) : (1+ 3x)4X
b. lim e lim ——| .
X—»00 X — x—0 X X—»00 X

a. lim : i
42

2. HaiiguTe mpon3BOAHBIE CIEAYIONINX (DYHKITUNI:

H 3x
sine
a. y=3x>+2x"-2; b y=x""e*; ¢ y= 2 +/x* +3x.
X+

3. Haiizure ypaBHeHHe KacaTelbHOM B Touke X = 2 wist gynkuun Y = 3X° + 2X° — 2.

4. Haiitu HeompeaeIeHHBIH HHTETpaL. Pesynbrar nmpoBeputh nuddepeHImpoBaHueM:
j(cthx —C0S4x +6)dx

2
o 3 2
5. BbIYHCIUTH ONPECICHHBI HHTETPaT J(4X +X°)dx.
1

Bapuant Ne 23.
1. Beruucnute npeaensl:
3x'+x* -8 _sinx(x+3) _ (1-3x\"
a. I|m4—; b. im————=; c lim|—— | .
X—>o0 X" =2 x—0 6X X—>00 4x

2. Haiinute npon3BoOAHbIE CIETYIONNX (YHKIIANI:
3x
cose
a. y=3x>+2x"-2; b y=x>"*; ¢ y= —/x* +ctg3x.
X—4
3. Hailzure ypaBHeHHe KacaTelbHOM B Touke X = 2 wist gynkman Y = 4X° +X° — 2.

4. Haiitu HeonpeneneHHbIi HHTETpai. Pe3ynbrar npoBeputs auddepeHIInpoBaHNEM:
j(cthx—sin 4X + X)dx
2

o 3 2
5. BbIuucIuTh ONMpeaeIeHHBIN HHTETPa _[(3X =X +2)dx.
1

Bapuant Ne 24.
1. Beruucnute npeaens:
A +xP -4 . ctg2x(x -3 C(1-3x\*
a. lim——-——; b |ImM; c. im| ——| .
X—>00 X __2 x—0 6X X—>00 4x

2. Haiigute mpou3BOAHbIE CIEAYIONINX (DYHKIIUHA:



H 3x
i sine
a. y=x'-3x-2; b y=x¥"%"; c. y= - +XC+X.

3. Haiizure ypaBHeHHe kacaTeIbHOM B Touke X =3 s pynxmun Y = 4X° + 2X°.

4. Haiitu HeompeaeNeHHbI HHTETpalL. Pe3ynbrar npoBeputh nuddepeHImpoBaHuEM:
j(ctg 2Xx—sin4x+6)dx

4
o 3 2
5. BbIYHCIUTH ONpEIeNICHHBI HHTETPa _[(5X —3x°)dx.
1

Bapuant Ne 25.

1. Beruucnure npeaesns:
. Ix*—5x° -4 _sin5x(x +3) . (1+xY
a. lim ; b. im———————=; c¢. lim 3— .
X

X—>0 3)(3 -2 x—0 3x X—»00
2. Haiiaute npoU3BOIHbIEC CICAYIONMX (YHKIIHIA:

3x
cose
a. y=xX+x'—=2: b y=x"e"; c. y=——"—/x*—ctgx.

4x

3. Haiigute YpaBHEHUE KacaTeJIbHON B TOUKE X = 4 IS (I)YHKI_[I/II/I y= 4X3 + X2 -2.
4. Haiitu HeonpeaeneHHbli nHTerpan. Pesynbrar npoBeputs nuddepeHImpoBaHueM:
j(cthx—sin 4%+ c0os6x)dx

2
“ 3 2
5. BbIUHCIHTD ONpEICIICHHbIH HHTEIPa _[(ZX —X")dx.
0

KonTtpoabnas pabora Ne 3
1o MoayJasiM «Mamemamuueckuit ananus», «/lugppepenyuanvnvie ypasuenusn»

Bapmuanr 1.
1. Uccnenyiite cXOQUMOCTb psijia ¥ BHIIHUILUTE MIEPBbIE TPU €T0 WieHa
© 1’
n
1 2

2. Pemute nuddepeHnmanbHble ypaBHEHHS: ONpeAeanTe JIn0o odlee pelieHue, 1100 4acTHOE pelleHne
B TEX CITy4asx, KOT/Ia yKa3aHbl HAYaJIbHbIE YCIOBUSI.
a. y+x=2;
b. 4y'+xy=0; y@)=1
3 Pemmnre nuddepenimansHoe ypaBHEHHE BTOPOTO mopsiaka y' +4y'+2y =0

Bapuanr 2.
1. Uccnenyiite cXonMMOCTb psifia U BBIIUILINTE TIEpBbIe TP €T0 YJIeHa
n 4
n
n=1 3

2. Pemmte nuddepeHnmanbHble ypaBHEHUS: ONpeenuTe JIn0o odliee penienue, JJu0o YacTHOE pelieHe
B T€X CIIy4asiX, KOT/ia yKa3aHbl HAYaJIbHbIE YCIOBUS.
a. Yy +2x=3;
b. y'+2xy=0; y@)=0
3 Pemnte nuddepennuaabHoe ypaBHEHHE BTOPOro nopsaka y' —4y'+2y =0

Bapuant 3.
1. Uccnenyiite cXonMMOCTb psifia U BBIIHUILINTE TIEpBbIe TPH €T0 YJIeHa



ocn3

n=1 7n
2. Pemmure nuddepennmranbaple ypaBHEHHS: ONpeenTe JIM00 olI1ee penieHne, MO0 YaCTHOE PEIICHHE
B TE€X CIIy4asx, KOT/Ia yKa3aHbl HAYaJIbHbIE YCIOBUSI.
a. Yy +2x=4;
b. y+xy=0;, y@)=2
3 Pemnte nmuddepennuaabHoe ypaBHEHHE BTOPOro nopsiaka y' —4y'+4y =0

Bapuanr 4.
1. Hccnenyiite cXO0AMMOCTD PsiJia U BBIMMILIKUTE IIEPBbIE TPU €T0 WieHa
0 n3
n
n=1 6

2. Pemmure nuddepennranbaple ypaBHEHHS: ONpeeanTe JIM00 olI1iee penieHne, MO0 YaCTHOE PEIICHHE
B TE€X CIIy4asX, KOT/Ia yKa3aHbl HAYaJIbHbIE YCIOBUSI.
a. y-2x=0;
b. 4y'—xy=0; y@Q) =4
3 Pemmte nmuddepennuanbHoe ypaBHEHUE BTOPOTro nopsiaka y' —4y' +16y =0

Bapuanr S.
1. Uccnenyiite cX0AMMOCTD PsiJia U BBIMMIIUTE IIEPBbIE TPU €T0 WieHa
0 n3
n
n=1 4

2. Pemnte nuddepeHnnanbHbie ypaBHEHHUS: ONpeenTe Iudo odlee pelieHne, JIM00 4acTHOE PelIeHHe
B TCX ClIydadX, KOrja yKa3aHbl HA4YaJIbHBIC YCIIOBUA.
a. y-—-x=0;
b. 4y'-8xy=0; y@)=0
3 Pemmnte muddepennmaabsHoe ypaBHEHHE BTOpOro mopsiaka y” —6y +9y =0

Bapuanr 6.
1. UccnenyiiTe cXOOUMOCTb psijia U BHITUILUTE MEPBHIE TPU €0 WieHa
0 n2
n
n=1 4

2. Pemnte nuddepeHanbable ypaBHEHH: onpeaenuTe 1100 olliee petieHne, 1100 4acTHOE peleHe
B TEX CITy4asx, KOT/Ia yKa3aHbl HAYaJIbHbIE YCIOBUSI.

a. y’—3=0;
X

b. 4y-Y=0; y@)=0
X
3 Pemmte muddepeHnuanbsHoe ypaBHEHHE BTOPOTO mopsiaka y' +6y +9y =0

Bapuanr 7.
1 Uccnenyiite cX0IUMOCTh psijia U BBITUIINATE MEPBBIE TPH €r0 YJIeHa
0 n3
n
n=1 3

2. Pemmute nuddepeHiaabible ypaBHEHH: onpeaenuTe 0o olliee perieHne, 1u00 4acTHOE peleHne
B T€X CIydYasiX, KOTJla yKa3aHbl HaYaJIbHbIE YCIOBUSI.

a. y’—f=0;
X

b. 4y'—3—y:0; y@) =1
X

3 Pemmte muddepennmanbsHoe ypaBHEHHE BTOpOro mopsiaka Y’ + Yy +9y =0



Bapuant 8.
1. Uccnenyiite cXOOQUMOCTb psiia ¥ BHITUILUTE [IEPBHIE TPU €0 WiIeHa

0 n3
n
n=1 8
2. Pemmure nuddepennranbaple ypaBHEHHS: oNpeenTe JIM00 olI1ee penieHne, MO0 YaCTHOE PEIICHHE
B TEX CIydYasX, KOT/la yKa3aHbl HAYaJIbHBIC YCIIOBUSI.

a. y+3=o;
X

b. ay+Y-0; ym=2
X

3 Pemnte nmuddepennuaabsHoe ypaBHEHHE BTOPOro nopsiaka y” +8y’ +16y =0

Bapuant 9.
1 Uccnenyiite CXOAUMOCTD Psijia U BBITUILIUTE [IEPBBIE TPU €r0 WiICHA
> !
aQn
n=1 8

2. Pemte nuddepeHnranbHbie ypaBHEHUS: OpeenuTe JIn0o obliee penienue, Ju00 YaCTHOE pelIeHHe
B T€X CJIy4asiX, KOrJa yKa3aHbl HAaYaJIbHbIE YCIOBHUA.

a. y+§=o;
X

b. 2y'+X:0; y@) =1
X

3 Pemnre muddepennraabHoe ypaBHEHHE BTOporo mopsiaka Y’ +8y'+25y =0

Bapuanr 10.
1. UccnenyiiTe cXOOUMOCTb Psiia ¥ BBIITUILUTE [IEPBHIE TPU €0 WieHa
- N!
n
=g

2. Pemmte nuddepeHnmanbHble ypaBHEHUS: ONpeenuTe JIn0o odliee penieHne, JJu00 YacTHOE pelIeHHe
B T€X CIIy4asiX, KOT/la yKa3aHbl HAYaJIbHbIE YCIOBUS.

a. 4y+§=o;
X
b. 3yﬂwX=O; y(0)=1
X
3 Pemnte nuddepennuaabHoe ypaBHEHHE BTOpOro nopsaka y' —8y'+25y =0
Bapmuanr 11.
1. HccnenyiiTe CXOAMMOCTD PsiJia M BBITUIIUTE TIEPBBIC TPU €T0 WieHa
> Nt
n=1 3_n

2. Pemmute nuddepeHiaabible ypaBHEHH: onpeaenuTe 1u0o olliee perieHne, 1100 4acTHOE peleHe
B T€X CIydYasiX, KOTJla yKa3aHbl HAaYaJIbHbIE YCIOBHSI.

a. y—§=o;
X
Y _ _
b. 3y'—Z=0; y(0)=1
X
3 Pemmite muddepenHnuanbHoe ypaBHEHHE BTOPOTo mopsiaka y' —y' —5y =0

Bapmuanr 12.
1. UccnenyiiTe cXOAMMOCTD PsiJia M BBIMMIIUTE TIEPBbIE TPU €T0 WieHa



- Nn!
on
1 2
2. Pemnte nmuddepeHaabable ypaBHEHH: onpeaenuTe 1o olliee penieHne, 1u00 4acTHOE peleHne

B TE€X ClIydasdaX, KOrJa yKa3aHbl HA4aJIbHBIC YCIIOBUA.

a. 5y'+g:0;
X

b. 3y—Y_0;, y(0)-=1
X

3 Pemure nuddepennmnanbHoe ypaBHEHHE BTOPOTO Topsiaka y' —8y —9y =0

BapuanT 13.
1. Hccnenyiite cX0IUMOCTb psifia U BBIIUILINTE IIEPBHIE TP €TO YJIEHA
<l
on
n=1 7

2. Pemte nuddepeHnranbubie ypaBHEHUS: OpeAenuTe JIn0o obliee penienue, Ju00 YaCTHOE pelIeHe
B T€X CJIy4asiX, KOTJa yKa3aHbl HAaYaJIbHbIE YCIIOBHUSI.

a. 3y’+ﬂ=0;
X

b y-2 -0, y0)=1
X

3 Pemmnte muddepenHnuaabsHoe ypaBHEHHE BTOPOTro mopsiaka Yy’ —6y —9y =0

Bapuanr 14.
1. Uccnenyiite cX0AMMOCTD PsiJia U BBIMMIIUTE IIEPBbIE TPU €T0 WieHa
- n!
on
19

2. Pemmte nuddepeHnmanbHble ypaBHEHUS: ONpeenuTe JIn0o odliee penieHne, JJM00 YaCTHOE pelIeHHe
B T€X CIIy4asiX, KOT/la yKa3aHbl HAYaJIbHbIE YCIOBUS.

a. y’—f:O;
X

b. y’+8—y=0; y(0) =1
X

3 Pemnte nuddepennpaabHoe ypaBHEHHE BTOpOro nopsaka y'—6y —y =0

Bapuanr 15.
1. UccnenyiiTe CXOQMMOCTb Psijia ¥ BHITUIIUTE MIEPBBIC TPU €T0 YiIeHa
0 n6
n
i 2

2. Pemute nuddepeHnmranbable ypaBHEHHS: OTPEICIHTE JIN00 o0IIee pemeHue, Tu00 YacTHOE peleHne
B T€X CIIy4asiX, KOT/ia yKa3aHbl HAYaJIbHbIE YCIOBUS.
a. y+x=4;
b. y+xy=0; y@=1
3 Pemmre nuddepenmansHoe ypaBHEHUE BTOPOTo nopsaka y'+6y +9y =0

Bapmuanr 16.

1. HCCHCHYﬁTe CXOOUMOCTD psAaa U BBIIMUIIWUTE IICPBBIC TPU €TI0 YJICHA
3

>

n+1

n=1 3

2. Pemmre nn(b(l)epeHuHaanHe YpaBHCHUS: OIIPECACTIUTE J'II/I6O 06]1_[66 peIICHuC, J'II/I6O YaCTHOC PCIICHUC
B TEX ClIydadX, KOrja yKa3aHbl HAYaJIbHBIC YCIIOBUA.




a. Yy +2x=2;
b. y'+4xy=0; y@)=0
3 Pemnte muddepennuaabHoe ypaBHEHHE BTOPOro nopsiaka y' —y +4y =0

Bapuanr 17.
1. Uccnenyiite cXOAMMOCTD PsiJia U BBIMUIIKUTE IIEPBbIE TPU €T0 WieHa
5
N
n
S

2. Pemnte muddepeHanbable ypaBHEHH: onpeaenuTe 1o olliee penienne, 1u00 4acTHOE peleHne
B TEX CIIy4asX, KOT/Ia yKa3aHbl HAYaJIbHbIC YCIOBUSI.
a. y+x=1,;
b. y'+3xy=0; y@)=2
3 Pemmure nuddepennranbHOe ypaBHEHHE BTOPOTO Topsiaka y' —2y +y =0

BapuanT 18.

1. Uccnenyiite cXonuMOCTb psifia U BBIIUIINTE IIEPBbIE TP €T0 YIEHA
) 4

Z n
s 6"
2. Pemnte muddepeHaabable ypaBHEHH: onpeaenuTe 1o obiiee penienne, 1u00 4acTHOE PeleHne
B TEX CIIy4asX, KOT/ia yKa3aHbl HAYaJIbHbIC YCIOBUSI.
a. y -8x=0;
b. 4y'-3xy=0; y@@d)=4
3 Pemmte nuddepeHnmansHoe ypaBHeHne BToporo nopsiaka y'+4y' +16y =0

Bapuant 19.
1. Uccnenyiite CXOQUMOCTH Psiia U BBITTUIIUTE TIEPBBIC TPHU €T0 WiICHA
0 n5
n
1 4

2. Pemmte nuddepeHnmanbHble ypaBHEHUS: ONpeenuTe JIn0o odliee penieHne, JJM00 YaCTHOE pelieHHe
B T€X CIIy4asiX, KOT/la yKa3aHbl HAYaJIbHbIE YCIOBUS.
a. y-x=1;
b. 4y'-2xy=0; y(@)=0
3 Pemnte nuddepenHnpaabHoe ypaBHEHHE BTOPOro nopsaka y” +6y +9y =0

Bapuanr 20.

1. UccnenyiiTe CXOAUMOCTD psJia U BHITUIINTE NIEPBHIE TPHU €T0 YIeHA
3

>

n+3

= 4

2. Pemmte nuddepeHnmanbHble ypaBHEHUS: ONpeenuTe JIn0o odliee penienne, JJu00 YaCTHOE pelIeHHe
B TE€X CIIy4asiX, KOT/ia yKa3aHbl HAYaJIbHbIE YCIOBUS.

a. y’—E:O;
X

b. 4y’+l:0; y@) =0
3X

3 Pemnte nuddepennuaabHoe ypaBHeHHE BTOporo mopsaka y'+y' +9y =0

Bapmuanr 21.

1 Uccnenyiite cXOAMMOCTD Psijia ¥ BBIUIIUTE MEPBBIE TPU €r0 WieHa

oan

=
=g
2. Pemmte nuddepeHnmanbHble ypaBHEHUS: oNpeenuTe JInbo odliee penienne, JJu00 YacTHOE pelieHe
B TE€X CIIy4asX, KOI/la yKa3aHbl HAYaJIbHbIE YCIOBUS.



4
a. '——=0;
y 3x

b ay-Y_0, y@)=2
X

3 Pemure nuddepennranbHOe ypaBHEHHE BTOPOTO Topsiaka y' +6y —9y =0

Bapuant 22.
1. UccnenyiiTe CXOIMMOCTD psifia ¥ BBINUILIKMTE NIEPBBIC TPU €0 WICHA
© n7
n
" 8

2. Pemmute nmuddepeHianbable ypaBHEHH: onpeaenuTe 1o olliee penienne, 1100 4acTHOE peleHne
B T€X CIIydasx, KOTrJa yKa3aHbl Ha4aJIbHBIC YCIIOBUSI.

2
C. '+ —=0;
y +5x
d 4y -Y=-0; y@)=2
X

3 Pemmte nuddepennmansHoe ypaBHeHnEe BToporo nopsiaka y” —8y ' —16y =0

Bapuanr 23.
1 Uccnenyiite cX0IUMOCTh psijia U BBITUIINATE MEPBbIE TPH €0 YJIeHA
Z“’: (n+1)!
n+1
= 8

2. Pemmnte muddepeHaibable ypaBHEHH: onpeaenuTe 1o obiee penieHne, 1M00 4acTHOE PeleHne
B T€X CIIydasx, KOTrJa yKa3aHbl Ha4aJIbHbIC YCIIOBUSI.

3
c. y-——=0;
X
d. 2y'+X: 0, y@=2
X
3 Pemmte nuddepennmansHoe ypaBHeHrne BToporo nopsiaka y' —8y' +25y =0
Bapmuanr 24.
1. UccnenyiiTe CXOAUMOCTD PsJia M BRITTUIIATE TIEPBBIC TPH €T0 YiICHA
> Nl
n=1 3_n

2. Peminte nuddepeHianbable ypaBHEeHH: onpeaenuTe 110o olliee petieHne, 1100 4acTHOE peleHne
B TEX CITy4asx, KOT/Ia yKa3aHbl HAYaJIbHBIE YCIOBUSI.
3

c. y——=0;
X
Y _q _
d 3y'-==0; y(@0)=2
X
3 Pemmte muddepeHnmaabsHOe ypaBHEHHE BTOPOTro mopsiaka Y’ —8y'—25y =0
Bapmuanr 25.
1. UccnenyiiTe cXOQUMOCTB pPsiZia ¥ BBITUIINTE MIEPBbIC TPH €T0 YIICHA
- Nn!

=

2. Pemmte nuddepeHnmanbHble ypaBHEHUS: ONpeenuTe JIn0o odliee penienne, Ju00 YacTHOE pelieHe
B T€X CIIy4asiX, KOT/ia yKa3aHbl HAYaJbHbIE YCIOBUS.

a. y’—l:O;
X



b, 3y'—5—3;:0; y(3) =1

3 Pemnte muddepennuaabHoe ypaBHeHHE BTOporo mopsaka y'—y' +5y =0

KonTpoabHnasi padora Ne 4
1o monyJio «Teopusa eéepoamuocmeit u mamemamuieckas CMamucmuKka»

3agaua 1

Ha cenbckoxo3siiicTBeHHBIC paOOTHI U3 TPEX OpUraj] BBIACISIOT 110 OJJHOMY YelIOBeKy. I3BeCTHO,
4TO B TIepBO# Opuraze 15 yenoBek, Bo BTopoit — 12, B tpeTheii — 10 yenoBek. OnpeaenauTh Yucio
BO3MOXHBIX I'PYIIII ITO 3 4eNIOBEKa, €CIIM U3BECTHO, YTO Ha CEIIbCKOXO3SHCTBEHHBIE PA0OTHI MOXKET
OBITH OTIPABJICH KAKIBIH paOOUHii.

[1aTh maccaxxupoB cagaTCs B AJIEKTporoe3], cocrosmmii u3 10 BaronoB. Kaxapiii maccaxup c
OJIMHAKOBOM BEPOSITHOCTBIO MOXET CeCTh B JF000# u3 10 BaroHoB. ONpenenuTh YHCIO BCEX
BO3MOXHBIX BAPUAHTOB Pa3MENICHHUS MMACCAKUPOB B MOE3IC.

CryneHTsl JaHHOTO Kypca u3ydaroT 12 gucuumnudH. B pacnucanue 3aHATUH KaKIbl IEHb
BKIItO4aeTcs 1o 3 mpeaMera. CKONBKUMH CHOCO0aMH MOXKET OBITh COCTaBJICHO pacHucaHue
3aHATHAN HA KaXKIBbIA J€Hb?

Bocemb 4enoBeK JOTOBOPHIUCH €XaTh B OJHOM TIOE37e, COCTOSIIEM W3 BOCHBMH BarOHOB.
CKOJIbKUMH CIIOCO0aMH MOXKHO PaclpeieuTh dTHX JIIOJICH 110 BarOHaM, €CJIM B KaXKIbIA BaroH
CSAJIET TI0 OJTHOMY UYEJIOBEKY?

B miaxmMaTtHOM TypHUpE y4acTBOBaNO 14 mMaxMaTHCTOB, KK M3 HUX CHIPajl C KaXAbIM IO
onHoi napTuu. CKOJIBKO BCETO ChIIPAaHO NapTuid?

Ha xondepeHuuio u3 Tpex TpyIn CTYIACHTOB OJHOW CHIEUUATBLHOCTH BBIOMPAIOT MO OJHOMY
nenerary. M3BecTHO, 4TO B mepBOM rpymme 25, BO BTOpoi — 28 U B TpeThelt — 20 denoBeK.
OnpenennuTs 9ACI0 BOSMOXKHBIX Jellerannii, eclIl W3BECTHO, YTO KaXKIBIA CTYIACHT U3 JIFOOOM
TpyMIIBI C OAMHAKOBOI BEPOSITHOCTBIO MOXKET BOWTH B COCTAB JeJICTaliH.

W3 neBstu 3Havammx IUQp COCTABISIOTCA Tpex3HauHble uncia. CKOIBKO pa3inyHBIX YHCel
MOXET OBITH COCTABIIEHO?

CKOJBKO pa3IMyHBIX YETHIPEX3HAUHBIX YMCET MOXKHO 3aIllUCAaTh C MOMOIIBIO JEBITH 3HAYaIINX
(P, U3 KOTOPHIX HU OJJHA HE MTOBTOpsETCS?

B maccaxupckoMm moesne 5 BaroHoB. CKOJNBKMMH CIIOCOOAMH MOXKHO pa3MeIlarh BaroHsbl,
COCTaBJIsIs 3TOT Moe3xa?

10.

N3 10 xaHmuaaToB Ha OJHY W Ty K€ JOJDKHOCTH JIOIDKHO OBITh BeIOpaHo 3. Ompenenuts Bce
BO3MOJKHBIE BAPHAHTHI PE3yJIbTAaTOB BEIOOPOB.

11.

Bpuranup 1omKeH OTIIPaBUTH HA pabOTy 3BE€HO U3 5 denoBeK. CKOIBKO TAKUX 3BEHHEB MOKHO
cocTaBuTh n3 12 yenoek Opurajpi?

12.

CKOJBKO MPSIMBIX JIMHAN MOYKHO TPOBECTH Yepe3 8§ TOUYEK, eCIIM N3BECTHO, UTO JIFOObIE TPH 13 HUX
HE JIeKAT Ha OJTHOM nNpsaMom?

13.

CKOJIBKUMH CITIOCOO0aMHM MOXHO COCTaBHTH HATPYJIb U3 TPEX COJAAT M OJHOro oduIEepa, eCiu
umeetcs 20 compar u 3 odunepa?

14.

CkonpkuMHu criocobaMu 3 Harpajbl MOTYT OBITH pacmpezesieHsl Mexay 10 ydacTHHKaMHu
COPEBHOBAHWISI?

15.

CKOJIBKMMH pa3IMYHBIMK CIIOCO0aMH MOYKHO U30paTh U3 15 YenoBek JieNneranuio B COCTaBe Tpex
YeJIoBeK?

16.

CKOJNBKMMHU Pa3IuyHBIME criocobamu cobpanue, cocrosiiee n3 20 4eIoBeK, MOXKET BbIOpATh
npeJicenaTes CoOpaHus, ero 3aMeCTUTENS U CeKpeTaps?

17.

CKOJIBKMMHU CHIOCO0aMHM MOKHO BBIOpaTh J[Ba KapaHjalia W TPH PYYKH U3 ISATH Pa3IHYHBIX
KapaHJallel U MATH PasiInIHbIX pydeK?

18.

CKOJIBbKO PA3JIMYHBIX TPEX3HAYHBIX YHCET MOXHO 3amucath ¢ nmomonisio mudp 1, 2, 3, 4, 5, 6, 7,
8, 9 (6e3 moBTOpEHMIA)?

19.

CKOJIBKMMH CHOCO0aMH MOXKHO CMOJIENTUPOBATh (bar, COCTOSIIMN M3 TpeX TOPHU3OHTAIBHBIX
10JIOC Pa3IMYHBIX 1IBETOB, €CIIM UMEETCS] MaTEpHa MATH Pa3JIUYHbIX [[BETOB?




20.

U3 4 nepBOKYPCHUKOB, 5 BTOPOKYPCHUKOB M 6 TPETbEKYPCHUKOB HAI0 BBIOpATh 3 CTyACHTA Ha
koH(pepeHno. CKOIBKMMHU CIIOCO0AMH MOYKHO OCYIIECTBUTH O3TOT BBIOOP, €CIH CpEOu
BBIOPAHHBIX JOJDKHBI OBITH CTYCHTHI Pa3HBIX KypCOB?

21.

ITpu BcTpeue 12 yenoBek 0OMEHSUTHCH PYKOMOXKATUAMU. CKOJIBKO PYKOIOXKATHIH OBUIO CIICIaHO
TP 3TOM?

22.

CKOIBKAMH CTIOCOOaMU MOKHO BBICTaBUTH HA UTPY (PyTOOIHHYIO KOMaHAY, COCTOSIIYIO U3 TPEX
HaMaJaroluX, TPEeX MOMy3allUTHUKOB, YETHIPEX 3allIUTHIUKOB U BpaTaps, €clii BCEro B KOMaHze 6
HanaJarolux, 3 nogy3alluTHUKA, 6 3aIUTHUKOB U 1 BpaTapp?

23.

IIpodcoroznoe 6ropo paxkynpTeTa, cocTosIIee U3 9 YeToBeK, Ha CBOEM 3aceJaHIH TOJKHO n30paTh
npejicesaTeNs, ero 3aMecTuTens W KazHaues. CKOJBKO pas3iIMyHBIX CIy4acB MPH 3TOM MOXKET
OBITH?

24,

CKOJBKO TIepeCTaHOBOK MOKHO CHIENaTh U3 OYKB CIIOBa «paKeTay, YTOObl BCE OHU HAUYMHAJIKCH C
OYKBBI «p»?

25.

ABTOKOIIOHHA, cocTosimas u3 15 aBTOMOOWIEH, MOJDKHA BBIACTUTh HA YOOPOUHBIE PaOOTHI B
KOJIX03bI 12 rpy30BUKOB. CKOJIBKUMH CIIOCOOAMH MOXKHO 3TO CIIeNaTh?

3agaua 2

U3 nsitn OyKB pa3pe3Hoil a30yKH COCTaBIICHO CIIOBO «IeCHs». PeOCHOK, HE YMEIOIINI YNTAaTh,
pacceinai OyKBbI U 3aTeM coOpall B IPOU3BOJIILHOM MOpsiike. HaiiTi BeposTHOCTH TOTO, YTO Y
HEro CHOBA MOJIyYHIIOCH CJIOBO «IIECHS». B OTBeT 3amucaTh 4ucio, UMEIoLee TPU 3HaKa MoClie
3amsTOl 0e3 OKPYTJICHHSI.

Ky0, Bce rpaHu KOTOPOTrO OKpAaIlICHbI, PaclWIEH Ha THICAYY KyOMKOB OIMHAKOBOTO pa3sMepa.
[Tomy4enHble KyOUKHM TIIATENBHO Nepemenanbl. OnpenenuTb BEpoSTHOCTh TOTO, YTO HayAady
W3BJICYCHHBIN KYOHK Oy/IeT UMETh JIBE OKpallleHHbIe TpaHu. B 0TBET 3amucaTh 4uciio, UMeroliee
TPH 3HaKa MocJye 3amsiTol 06e3 OKPYTIICHHS.

N3 10 GuiteToB ITOTEper BBHIMTPHIIIHBIMU SBISIOTCS 3. HailTu BepoATHOCTH TOTO, YTO B3ATHIC
Hay#ady 2 Oujera — BBIMIpPHILIHBIE. B OTBET 3amucaTh 4MCIO, UMEIOIIEE TPH 3HAKa IOCIe
3anaToi 6e3 OKpyTIeHHUSL.

B nmudt mectusTaxkHOro JoMa Ha MEPBOM 3Ta)xke BOILIM 3 dYesoBeka. Kaaplii M3 HUX C
OJIMHAKOBOW BEPOSITHOCTHIO BBIWJET Ha IIIOOOM W3 3Takeil, HauyMHas co BToporo. Haiitu
BEPOSITHOCTH TOTO, YTO BCE MACCAKUPHI BRIMIYT HA YETBEPTOM dTaKe. B OTBeT 3ammcaTs 4ncio,
MMEIOIIIee TPH 3HAKA MOCIIC 3aISITON 0€3 OKPYTJICHHUS.

B rpynme cnoprcMeHOB 7 JIBKHUKOB U 3 KOHbKOOexk1a. 13 Hee cimydyaiiHbIM 00pa3oM BbIJeIEHBI
Tpu cnoprcMeHa. HalTH BEpOSTHOCTb TOro, YTO BCE BBIOpAHHBIE CIOPTCMEHBI OKaXYTCS
JBDKHUKAaMU. B 0TBeT 3amucath 4ncIiio, UMerolee TpY 3HaKa MocIe 3ansToil 6e3 OKpyTIIeHusl.

N3 OykB pa3pe3Hoi a30yKd COCTABJICHO CIOBO «PEeMOHT». KapTouku ¢ OT/eNbHBIME OyKBaMH
TIIATENIHO MEPEMEITNBAIOT, 3aTEM HAyTaJl BBITACKUBAIOT 4 KapTOYKU M PACKIIA/IBIBAIOT UX B
nopsiike u3BieueHus. KakoBa BEpPOSATHOCTH MOJYYEHHUsS MPH 3TOM ClIoBa «Mope»? B oTeer
3alucaTh YMCII0, IMEIOIIee TPU 3HaKa MOCIIE 3aISITO 03 OKPYTJICHHSI.

M3 BoCbMHM KHHUT ABC XYHOOKCCTBCHHBIC. Haiitu BEPOATHOCTDb TOT'O, UTO CPEAU B3ATHIX HAyTal
YeThIpeX KHUT XOTs ObI O/1Ha XYI0KECTBEHHAs. B 0TBET 3amucaTh 4mcIiio, HMEIoIIee TP 3HaKa
TocJie 3ansIToN 0e3 OKPYTJICHHSL.

Ha nonke 6 paxmonamm, U3 KOTOPBIX 1Be HeronxHsle. CiydaiiHBIM 00pa3oM OTOMPAIOTCS 1BE
paagunosnaMiel. KakoBa BEpOSITHOCTH TOTrO, YTO OHM TOJHBI JUIA MCIONB30BaHUsA? B oTBeT
3amucarhb YMCI0, UMEIOIIee OJIMH 3HaK MOCIe 3aIITOi 0e3 OKpYTIIeHHUSI.

B 3amace pemonTtHO# MacTepckoil 10 mOpIIHEBBIX KOJEl, TPH W3 HUX BOCCTAaHOBJICHHBIE.
Onpenenuts BEPOSITHOCTh TOTO, YTO CPEAM B3ATHIX HAyraj YeThIpeX KOJeI[ ABa OKaKyTCs
BOCCTaHOBJIICHHBIMU? B OTBeT 3amucaTe 4YMCIO, MMEIOLIEE OJMH 3HAK IOCIe 3alsiTod 0e3
OKPYTJICHHUSL.

10.

[lecTr CTyIEHTOB yCIOBIIIUCH €XaTh ONPEAETICHHBIM PEHiCOM IIEKTporoe3ia ¢ 6 BaroHaMu, HO
HE JOTOBOPHJIMCH O HOMepe BaroHa. KakoBa BEpOSTHOCTh TOTO, YTO HU OJWH W3 HUX HE
BCTPETUTCS C JAPYTUM, €CJIH BO3MOXHOCTH B pPAa3MEIIEHUH CTYJEHTOB II0 BaroHam
paBHOBEpOSTHBI? B oTBeT 3ammcaTe YWCIO, HWMEIONIee TPH 3HAaKa TIOCie 3amsiTod 0e3
OKPYTJICHHSL.




11.

Bunetsr notepen BeImymieHsl Ha oOmyto cymmy 10 000 y.e. Llena 6unera 0,5 y.e. Llennsie
BBIUTPHINIH NafaroT Ha 50 OmieroB. OmnpenenuTs BEPOSTHOCTh LIEHHOT'O BBIUTPHIIIA HAa OJUH
Ouner. B oTBeT 3anmcaTh 4KMcI0, MMEIOIIee TPH 3HAKA MOCIIE 3amiaTol 0€3 OKpYTIICHHS.

12.

B rpymnme u3 8 cnoprcMeHOB IIeCTh MacTepoB criopTa. HailTh BEepOSTHOCTH TOTO, YTO U3 ABYX
CIIy4aiilHBIM 00pa3oM OTOOpaHHBIX CIIOPTCMEHOB XOTs OBl OJUH — MacTep crmoprta. B oTer
3amMcarth YMCI0, UMEIoIee TPU 3HAKA MOCIe 3ansTol 0e3 OKPYTIICHHS.

13.

W3 25 Ouneros, mpoHyMEepOBaHHBIX 4MciaamMu OT 1 70 25, Hayraa BEIHMMAKOT ojuH. HaiiTh
BEPOSATHOCTH TOT'O, YTO HOMEP M3BJICUCHHOTO OUJIETa €CTh YUCIIO, HE JIesIeecs HU Ha 2, HU Ha
3, uu Ha 5. B oTBeT 3anmmcaTh 9nCio, IMEIOIee JBa 3HAKa MOCIe 3aMATOoN 0e3 OKPYTIIeHHSI.

14.

Ompenenute BEpOATHOCTH TOTO, YTO CEpUsl Hayqady BHIOpPAaHHOW OOJIMTalMé HE COJEPIKUT
OJIMHAKOBBIX LUQP, €CIIM HOMEP CEPUU MOXKET OBITh JIIOOBIM MATU3HAYHBIM YUCIIOM, HAUHHAS C
00001. B oTBet 3anucaTh YMCII0, UMEIOIIEE TPH 3HAKA MOCIIE 3amsiTol 0e3 OKpYIJICHHS.

15.

BykBeHHBII 3aMOK COAEpKHUT Ha oOmieil ocu 4 aucka, KaKOBIH M3 KOTOPBIX pasfesieH Ha 3
CEKTOpa C pa3IMYHBIMH HAaHECEHHBIMH Ha HHX OYKBaMH. 3aMOK OTKPBIBACTCSI TOJIEKO B TOM
ClIydae, eCli KayKAbIi AUCK 3aHHUMaeT OHO OIpeielIeHHOE MOJI0KEHNE OTHOCUTENFHO KOpITyca
3aMka. OmnpenenuTh BEPOSTHOCTh OTKPBITHS 3aMKa, €CIU YCTAHOBJICHA TMPOU3BOJILHAS
KoMOmHanuss OykB. B OTBeT 3ammcaTh 4YWCIIO, WMEIOINEe TpW 3HAKa IOCIe 3amsaTod 0e3
OKPYTJIEHHUSL.

16.

[Maptust u3 100 geraneii mpoBepsieTcs KOHTPOJIEPOM, KOTOPHIH Hayran otoupaer 10 neraneii u
ompenenseT ux kKadecTBo. Ecnu cpenu BBIOpaHHBIX KOHTPOJIEPOM JETalell HET HU OXHOU
OpakoBaHHOH, TO BCA HapTHs NpUHUMAaeTcs. B NpOTHBHOM cilyyae ee IOCBUIAIOT Ha
JIOTIOJIHUTENBHYIO NMPoBepKy. KakoBa BEpOsTHOCTH TOTO, UTO MapTHs AeTalel, coaepxarias 5
OpakoBaHHBIX, OyZeT MpHUHATa KOHTposiepoM? B oTBeT 3amucarh 4ncio, UMELIee TPU 3HaKa
TocIie 3ansTON 0€3 OKPYTIICHHSL.

17.

3a BBINOJIHEHUWE KOHTPOJILHOW paboThl 24 CTyJACHTAa MOJYYHJIU CICIYIOIIUE OICHKHU: 8
CTYJEHTOB — «OTIMYHO», 6 — «xopomo», 6 — «yIOBIETBOPUTENbHO», 4 —
«HEYIOBJIETBOPHUTENbHOY». HalTh BeposATHOCTH TOro, 94TO paboTa Hayraj B3STOTO CTyIEHTa
OIICHEHA MOJIOKUTENbHO. B 0TBeT 3ammcaTh 4rciio, UMEIoIIee TPU 3HaKa IOCIe 3armaToil 0e3
OKPYTJICHHUSL.

18.

[Monopocunu 3 MoHeTsl. HaliTi BEpOSITHOCTB TOTO, UTO XOTS OBI OJIMH pa3 BbINal repd. B oTer
3ammcaTh YMCII0, HMEIOIIee TPH 3HaKa MOCIIe 3aIsTOH 0€3 OKpYIIICHHS.

19.

U3 xopobxu, conepxaiieil KapTOUKH ¢ OYKBAME «0», «H», «K», «b», HAyTaJ] BEIHUMAIOT OJHY
KapTOYKy 3a APYro¥ W pacrojararoT B MOpsike u3BnedeHns. KakoBa BEposSTHOCTH TOTO, YTO B
pe3ynbTaTe MOJYYUTCS CIIOBO «KOHB»? B OTBET 3amucarh 4rciio, UMEroIIee TPU 3HaKa Mocie
3arsIToil 0e3 OKpyTIIeHHs!.

20.

W3 npyna, B koTopoM minasaroT 40 1IyK, BEUIOBHIH 5 YK, TOMETWIH UX U IIYCTHIH 00paTHO B
npya. Bo Bropoit pa3 BeimoBuian 9 mryk. KakoBa BEposSTHOCTB, YTO CPEAN HUX OKAXKYTCA TOJIBKO
JBE TIOMeueHHbIe Iyku? B oTBeT 3amucare 4mciio, MMEIoIIee TPU 3HaKa Iocie 3amsToil 0e3
OKpYIJICHHUSL.

21.

[IsTuTOMHOE COOpaHHe COUMHEHHH pacIOJIOKEHO Ha TOJKe B ClIy4aHOM mopsiake. Haiitu
BEPOSITHOCTH TOTO, YTO KHUTH CTOSIT CJIEBa HAIIPAaBO B MOPSAJIKE HyMmepanuu ToMoB (o1 1 1o 5).
B oTBeT 3anmcats 4ncio, IMEIoIee TP 3HaKa MOCIIe 3amsTol 03 OKPYTIICHUSI.

22.

U3 nstu KapToyeK ¢ OyKBaMH «ay», «0», «B», «I», «I» Hayraj oJHY 3a Ipyroi BEIOUPAIOT JBE U
pacroriaraloT uX B MOpsAaKe u3BJedeHus. KakoBa BEpOATHOCTH TOTO, YTO MOIYYHUTCS CIOBO
«ga»? B oTBeT 3anmcaTh YMCII0, MMEIONIEE /1Ba 3HAKA MOCTIe 3aMsiTON 0e3 OKpYTJICHHUSI.

23.

B ypHe 3 6enbix 1 7 yepHbIX mapoB. KakoBa BeposSTHOCTb TOTO, YTO M3BJICUCHHBIE HAyTral ABa
Irapa OKakyTcsl YepHsIMU? B 0TBeT 3ammcath 4mMciio, MMEIoIee TPY 3HaKa MOCTe 3arsiaTon 0e3
OKpYIJIEHHUSL.

24,

Mapunk 320611 1BE MocieAHre UGpBI HoMepa Telle(hoOHa OJHOKIIACCHUKA M HaOpall X HayTa/l,
MOMHS TOJIEKO, YTO 3TH IU(PHI HEYESTHHI U pa3iuyHbl. HailT BepoATHOCTH TOrO, 4YTO HOMED
HaOpaH TpaBWIBHO. B oOTBeT 3ammcaTe 4YWCiIO, MMEIOIIEe 1Ba 3HAKa IOCIE 3amsiTor 0e3
OKPYTJICHHUSI.

25.

B ypHe 5 mapoB: KpacHbBIH, XenTbli, CHHUN, 3eyeHblil u Oenbiid. CinydailHBIM 00pa3oM HX
BBIHUMAIOT U3 ypHBI. HaliTh BepOsSTHOCTH TOrO, YTO OHM OYIyT W3BJIECYEHHI B CIECAYIOLIEM
TOpSIIKE: OCTBbIN, CHHUMN, )KEIThIN, KPACHBIN, 3eJICHBIN. B 0TBET 3amucaTh YnCiio, UMEIOIIee TPH
3HaKa [0CJIe 3aISITON 03 OKpYyTIJIeHus!.




3agaua 3

B renectynuu Tpu TeneBU3MOHHBIE KaMephl. BeposiTHOCTH TOTO, YTO B JAaHHBIM MOMEHT Kamepa
BKJIIOYEHA, paBHBI cooTBercTBeHHO (,9; 0,8; 0,7. HaiiTu BeposSTHOCTH TOrO, YTO B JaHHBIN
MOMEHT BKIIOYCHBI NBe Kamephl. OTBET 3amucaTh ¢ TpeMs 3HaKaMH IIOCIIe 3amsaToi Oe3
OKPYTIICHHUSL.

B renectynuu Tpu TeneBU3MOHHBIE KaMephl. BeposTHOCTH TOTO, YTO B JaHHBIA MOMEHT Kamepa
BKJIIOYEHA, paBHBI cooTBeTrcTBeHHO (,9; 0,8; 0,7. HaiiTu BeposSTHOCTH TOrO, YTO B JAHHBIN
MOMEHT BKIIFOUEHO He 6os1ee oxHoM KaMmepsl. OTBET 3alMucaTh ¢ TPEMS 3HAKaMH TTOCIIe 3arsToON
0e3 OKpYTIICHHSI.

Ha sxene300eToHHOM 3aBoJie M3rOTaBIMBAIOT maHeld, 90% W3 KOTOPBIX — BBICIIETO COpTA.
KaxoBa BepOsITHOCTH TOTO, YTO M3 TPEX Hayraja BHIOPaHHBIX HaHENEH XOTs Obl OfHA MaHENb
Oyzet Beiciiero copta? OTBET 3amucaTh C TpeMsl 3HAKaMH ITOCIIe 3aIsITOH 0€3 OKPYTIICHUSI.

Ha >xene300eToHHOM 3aBOJie M3rOTaBIMBAIOT maHend, 90% W3 KOTOPBIX — BBICIIETO COpTA.
KakoBa BepOsATHOCTB TOTO, YTO M3 TPEX HayraJa BhIOpaHHBIX HaHened OyneT He Oojee OmHOU
naHeny Beiciero copra? OTBET 3amucarh ¢ TpeMs 3HaKaMH TOCJIe 3aIToi 0e3 OKPYTIICHNUSI.

B 6mox BXomAT Tpu paamonaMIibl. BeposSTHOCTH BhIXONa W3 CTPOSI B TEUEHHE TapaHTHITHOTO
cpoka ayig Hux paBHBI cooTBeTcTBeHHO 0,3; 0,2; 0,4. KakoBa BEpOsSTHOCTH TOTO, YTO B TEUCHHUE
TapaHTUMHOTO CPOKa BBIMIIYT M3 CTPOS HE MEHee ABYX paauojamil. OTBET 3amucath ¢ TpeMs
3HAKaMH TIOCJIE 3aMsITON 0e3 OKPYTIICHUSI.

B 0710k BXomsT TpH paanonamisbl. BeposTHOCTH BbIXOIA U3 CTPOSI B TEUEHHUE T'apaHTUHHOTO
cpoka ayig Hux paBHBI cooTBeTcTBeHHO 0,3; 0,2; 0,4. KakoBa BEpOsATHOCTH TOTO, YTO B TCUCHUE
TapaHTHUITHOTO CPOKa BBIWAET U3 CTPOs XOTs OBl ofHa pamuonammna? OTBET 3amucaTh C TPEMs
3HaKaMU 1ocJie 3ansiTol 0e3 OKPYIJICHHS.

[Tpu ognoM nmkie o030pa Tpex paaAHOIOKALMOHHBIX CTAHLUH, CIEAANINX 32 KOCMHYECKHM
KopalyieM, BEpPOSITHOCTH €ro oOHapyKeHus cooTBeTcTBeHHO paBHbel 0,7; 0,8; 0,9. Haiitu
BEPOSATHOCTh TOTO, YTO MPH OAHOM ITUKJIE 0030pa Kopadib OyneT oOHapyKeH He MEeHee 4eM
JByMs cTaHIMAMHU. OTBET 3amucath ¢ TpeMsl 3HAKaMU IOcyIe 3ansiTol 0e3 OKpYIJICHHS.

ITpu omHOM mMKIIE 0030pa TPEX PaTHUOIOKANMOHHBIX CTAHIMH, CICASIIAX 32 KOCMHUYECKHM
KopaliieM, BEpOATHOCTH ero oOHapykeHus coorBercTBeHHO paBubl: 0,7; 0,8; 0,9. Haiitu
BEPOSATHOCTB TOTO, YTO IPH OJTHOM IIUKJIIE 0030pa Kopabib OyneT 0OHaApYKEeH IBYMSI CTAHIIUSMHU.
OTBeT 3anucath ¢ TpeMs 3HAKaMH TocJie 3ansiTol 6e3 OKpYTIIEHUSI.

Tpoe paboumx coOMparOT MOMITUIHUKA. BepoSTHOCTH TOTO, YTO TOMITUITHUK, COOpaHHBIN
MepBBIM pabOYMM, BBICIIEro kKadecTBa, paBHa 0,7, Bropbm — (0,8, Tperbum — 0,6. J{7151 KOHTpOIS
B3SITO 10 OJIHOMY TOJIIUITHUKY U3 COOpaHHBIX KaXIbIM pabounM. KakoBa BEpOsSTHOCTH TOTO,
4TO0 OYyIyT POBHO JBa MOJIIMUITHUKA BBICIHIETO KadecTBa? OTBET 3ammcarh ¢ TPEMs 3HaAKaMH
mocJie 3ansiToN 06e3 OKPYTJICHHsL.

10.

Tpoe pabounx coOMPArOT MOIUIMITHUKA. BeposSTHOCTH TOTO, YTO MOMIIMITHHUK, COOpaHHBIN
MIEPBBIM pabOuYNM, BEICIIEro kadecTBa, paBHa (),7, BropeM — (0,8, TpetbuM — 0,6. J{11st KOHTpOIIS
B3SITO 10 OJHOMY MOJIIUITHUKY U3 COOPaHHBIX KaXKAbIM pabounM. KakoBa BEpOsATHOCTH TOTO,
4yTO OymeT XoTs Obl OJMH TOJIIMITHUK BhICIIETO KadecTBa? OTBET 3amucaTh ¢ TPeMs 3HaAKaMU
TocJie 3ansATON 0€3 OKPYTIICHHUSL.

11.

IlepBslit cTanok-aBToMar gaer 10% Opaka, BTopoir — 15%, a Tperuit — 20%. CnydailHbIM
o0pa3oM oToOpayii MO OXHOHM JAeTaaW C KaXAoro craHka. KakoBa BepOATHOCTH TOTO, YTO
CTaHJAPTHOM OKa)KETCsl POBHO OJ(HA JieTaib? OTBET 3amucarh ¢ TpeMs 3HAKaMH MOCIIe 3amiaTon
0e3 OKpyTJIeHus!.

12.

IlepBriii cranok-aBTomar naet 10% Opaka, Bropoit — 15%, a tpernit — 20%. Cay4aifHbIM
o0pa3oM 0TOOpany MO OJHOW JETalu ¢ KaXJIOoro craHka. KakoBa BepoOsSTHOCTH TOTO, YTO
CTaHJApTHOM OKaXkeTcs XOTs Obl 0/1HA AeTanb? OTBET 3amKcaTh C TpeMsl 3HAKaMH MOCIIe 3arsTon
0e3 OKPYTJICHUS.

13.

B mexe umeeTcst TpU pe3epBHBIX IEKTpoABHUTATENS. JJIT KaKIO0TO W3 HUX BEPOATHOCTH TOTO,
YTO B JIAHHBII MOMEHT OH BKJIIOUEH, cOOTBeTCTBeHHO paBHa 0,2; 0,3; 0,1. HaiiTu BeposiTHOCTB
TOTO, YTO BKJIIOYEHBI POBHO JABa 3JeKTponaBurareis. OTBET 3amucarh ¢ TpeMs 3HaKaMU Iociie
3arsIToil 0e3 OKpyTJIeHHs!.

14.

B mexe umeeTcst Tpu pe3epBHBIX dIEKTpoaBHUTATENS. JJIT KaKI0TO U3 HUX BEPOATHOCTH TOTO,
YTO B JIAHHBIII MOMEHT OH BKJIIOUEH, COOTBeTCTBEeHHO paBHa 0,2; 0,3; 0,1. HaiiTu BeposTHOCTH
TOTO, YTO BKITIOYCH XOTs OBl OJIUH AJIeKTpoaBHuraTens. OTBET 3aHcaTh C TPEMs 3HAKaMHU TOCTIe




3arsIToi 0e3 OKpyTIIeHUs.

15.

Ha ywactke kpocca sl MOTOIMKIIMCTA-TOHIMKA MMEETCS TPH MPEMsATCTBUSA. BeposTHOCTh
YCIICIIHOTO TPOXOXKJICHHS MepBoro mpensaTctus paBHa 0,4, BToporo — 0,5, tpersero — 0,6.
HaiiTi BepOsSTHOCTh YCIEITHOTO MPEOO0JICHHUS HE MCHEES IBYX MpensaTcTBuil. OTBET 3amucaTh C
OJTHMM 3HAKOM T0CJIe 3asTOl 0e3 OKpPYTIICHUSI.

16.

Ha ygactke kpocca misi MOTOLMKJIMCTA-TOHIMKA MMEETCS TPU IPENsATcTBUs. BeposTtHoCTh
YCIICHIHOTO TPOXOXKICHHS MepBoro mpemnstctBus paBHa 0,4, Broporo — 0,5, tpersero — 0,6.
HaiiTi BeposATHOCTH yCHENUIHOTO MPEoJOJeHHUs ABYX HpemsaTcTBUil. OTBET 3ammcaTh ¢ IByMs
3HaKaMU 1ocJie 3ansiTol 0e3 OKpyIJIeHHS.

17.

BeposTHOCTB TOTO, YTO CTYJICHT CIACT MEepBhIi 3k3aMeH, paBHa 0,9, BTopoit — 0,7, Tpertuii —0,6.
BoeryucnuTh BEpOSATHOCTH TOTO, YTO CTYACHT CHACT JBa 3k3ameHa. OTBET 3amucaTh C TpeMs
3HAKaMH IOCJIE 3aMsATON 0€3 OKPYTJICHUSI.

18.

BeposTHOCTB TOTO, UTO CTYACHT CAACT NMEPBHIH 3k3aMmeH, paBHa 0,9, Bropoii — 0,7, Tpetnii — 0,6.
BBIYHCIINTS BEPOSTHOCTH TOTO, YTO CTY/ACHT CIACT HE MeHee ABYX dk3aMeHOB. OTBET 3amucarhb
C TpeMs 3HAKaMU TI0CJIe 3aIsATON 0€3 OKPYTIICHUSI.

19.

Camorner MpoTHBHUKA OOHApYKHBaeTCs TpeMsi paguosiokaropamu ¢ BepostHoctsmu 0,8; 0,7;
0,5. KakoBa BepoATHOCTE OOHApYXEHHsI camMoJIeTa IByMsI pafauoiokaropamu? OTBET 3amucarh
C JBYMsI 3HAKaMH I0cJIe 3anaToi 6e3 OKpyIJICHHUSI.

20.

Camorner MpoTHBHUKA OOHApYKUBaeTcs TpeMsi paauosiokaropamu ¢ BepositHoctsimu 0,8; 0,7;
0,5. KakoBa BeposiTHOCTh OOHAPYKEHHUSI CaMOJIeTa XOTsA Obl OMHUM panuoiiokatopoM? OTBET
3amucarthb ¢ IBYMs 3HAKaMHM IIOCIIE 3aIITOl 0e3 OKpYTJIeHusI.

21.

Tpu KOMaH/BI CIOPTHBHOTO OOMIECTBA A COCTS3AI0TCS COOTBETCTBEHHO C TPEMsI KOMaHIaMH
obmiectBa B. BeposiTHOCTH BBIMTPBIIIEH MIEPBOiA, BTOPOW U TPEThe KOMaHI U3 obmiecTBa A 'y
COOTBETCTBYIOIINX KoMaH[ u3 obmecTtBa B paBusl 0,7; 0,6; 0,4. KomaHIbl IpoBENU MO OJTHOM
BcTpeue. KakoBa BEpOsSTHOCTB TOTO, YTO KOMaH bl OOIIECTBA A BRIMTPAIOT JBE BCTpeun? OTBET
3aMucaTh C TpeMsl 3HAKAMU TOCIIe 3amiTol 6€3 OKpYyTIICHHS.

22.

Tpu KOMaH/BI CIOPTHBHOTO OOMIECTBA A COCTS3AI0TCS COOTBETCTBEHHO C TPEMsI KOMaHIaMH
obmectBa B. BeposTHOCTH BBRIUTPHINIEH TIEpBOii, BTOPO U TpeThel KOMaH[ U3 o0imecTBa A y
COOTBETCTBYIOIIMX KOMaH[ u3 oOmecTBa B paBubl 0,7; 0,6; 0,4. KomaHIbl IpOBENIN 10 OJTHOM
BcTpede. KakoBa BepOATHOCTH TOTO, YTO KOMaHIbI OOINECTBa A BBIMTPAIOT XOTs ObI JBE
BcTpeur? OTBET 3amucarh C TpeMs 3HaKaMM IIOCJIE 3aIsITON 03 OKpYTIIeHusI.

23.

Tpu cranka paboTarOT HE3aBUCUMO JPYT OT Jpyra. BeposTHOCTb TOro, YTO MEPBHIA CTAHOK B
TE€YeHHEe CMEHBI BBIIET U3 cTposi, paBHa 0,1, Bropoit — 0,2 u Tpetnii — 0,3. HaiiTu BeposiTHOCTh
TOTO0, YTO B T€YCHHE CMEHBI BBIIAYT U3 CTPOS HE MEHee ABYX cTaHKOB. OTBET 3amucaTh C TPEMsI
3HaKaMU I0cJie 3ansiTol 0e3 OKpYIJICHHS.

24.

Tpu cranka paboTarOT HE3aBHUCUMO JPYT OT JIpyra. BeposTHOCTb TOro, YTO NMEPBbIA CTaHOK B
TE€4YeHHEe CMEHBI BBIIET U3 cTpos, paBHa 0,1, Bropoii — 0,2 u Tpetnii — 0,3. HaiiTu BeposiTHOCTB
TOTO, YTO B TEUEHUE CMEHBI BBIMAYT M3 CTPOS POBHO [Ba cTaHKa. OTBET 3amHcaTh C TpeMs
3HaKaMU I0cJie 3ansiTol 0e3 OKpYIJICHHS.

25.

TpI/I aBToMaTa U3roTaBjJanBarOT ACTaIn. BepOHTHOCTB TOI0, 4TO ACTaJb, U3TOTOBJICHHAA IICPBLIM
aBTOMAaTOM, BBICIIIETO KauecTBa, paBHa 0,9, it BToporo — 0,7, mutst Tpetsero — 0,6. Hayran 6epyt
10 OJTHOM JIeTalli ¢ KaXXJ0ro aBroMara. HaliTu BEpOSTHOCTB TOTO, UTO M3 B3ATHIX JETajel JBe
BhIcIIero kauecTBa. OTBET 3amucaTh ¢ TpeMs 3HaKaMH NOCIIe 3asITol 6e3 OKpyIJIeHusl.

3agaua 4

20% mpubOOpOB MOHTHPYETCS ¢ IPUMEHEHUEM MHUKPOMOYJIEH, OCTaIbHBIE — C IPUMECHEHUEM
WHTETPAILHBIX cXeM. HanexxHocte mnpubopa ¢ mnpuMeHeHHWeM wMukpomoxyned — 0,9,
UHTErpabHBIX cxeM — 0,8. HaliTu: a) BeposSTHOCTh Ha/iexKHOW paboThI HayTaJ1 B3ATOTO TpHUOopa;
0) BEepOsITHOCTH TOTO, YTO MPHUOOP — ¢ MHUKPOMOIYJIEM, €ClTd OH ObUI HCHpaBeH. B oTBer
3aMMcaTth CyMMY IIOJIYYEHHBIX YHCEJ, 3allMCAaHHBIX C JBYMs 3HAKaMH IIOCJIC 3amsaTod 0e3
OKPYTJICHUSL.

Heranu monanaror Ha 00OpabOTKYy Ha OJUH U3 TPEX CTAaHKOB C BEPOSTHOCTSAMH, PaBHBIMHU
cootBerctBerHo 0,2; 0,3; 0,5. BeposarHocTs Opaka Ha iepBoM cranke paBHa 0,02, Ha BTOpOM —
0,03, na Tperbem — 0,01. HaiiTu: a) BepoSITHOCTB TOT0, YTO CIy4YalHO B3sTas 1ocyie 00paboTKu




ACTaJIb — CTaHAapTHAasd, 6) BCPOATHOCTH 06pa6OTKI/I Hayrazn B3TOH ACTaau Ha BTOpPOM CTaHKEC,
€CJIM OHa OKa3ajiach CTaHHapTHOﬁ. B otBer 3amucath CYMMY IOJTYYCHHBIX YUCEJI, 3alITMCAHHBIX
C ABYMs 3HAKAMMU ITOCJIC 3amnaToi 6e3 OKPYTJICHHA.

Cpenu nmoctynuBmux Ha coopky aeraneit 30% — ¢ 3aBoga Ne 1, octanmbHbie — ¢ 3aBoga Ne 2.
BepositHocTh Opaka muis 3aBoga Ne 1 pasua 0,02, myst 3aBoga Ne 2 — 0,03, Haiitu: a) BeposSTHOCTh
TOTO, YTO HAyTaJ| B3sTas JEeTalb CTaHIAPTHAS; 0) BEPOSTHOCTh M3TOTOBICHHS HAyraj B3sSTON
nerand Ha 3aBojge Ne 1, ecnmu OHa okasajnach CTaHJIapTHOW. B oTBeT 3amucath Cymmy
MOJYYECHHBIX YHCEN, 3aMMCAHHBIX C IBYMS 3HAKAMU TIOCIIE 3aMSITOH 063 OKPYTICHHS.

Tpu aBTOMATa U3rOTABIHBAIOT OJHOTUITHBIE JICTAIN, KOTOPhIE TIOCTYIAIOT Ha OO KOHBEHep.
[Tpou3BOUTEIHHOCTH TIEPBOTO, BTOPOTO M TPETHETO aBTOMATOB COOTHOCATCS Kak 2:3:5.
BeposTHOCTh TOTO, UTO JETadh C IMEPBOTO aBTOMAaTa — BBHICIIEro KadectBa, paBHa 0,8, mis
BTOporo — 0,6, st Tpethero — 0,7. HaliTi BepoATHOCTE TOTO, UTO: a) HayTaJ] B3sTas C KOHBeepa
JIeTajlb OKaXXETCs BBICIIIETO KauecTBa; 0) B3ATas HAyraJ| JeTalb BBICIIETO KAYeCTBA H3rOTOBJICHA
MEPBBIM aBTOMAaTOM. B OTBET 3ammcaTh CyMMY IOJIYYCHHBIX YHUCEII, 3alMCAHHBIX C JIBYMS
3HAKaMH IOCJIE 3aMsATON 0€3 OKPYTJICHUSI.

KommnexroBimuk nony4aer anst coopku 30% nmeraneit ¢ 3aBoga Ne 1, 20% — ¢ 3aBozma Ne 2,
ocTasibHbIe — ¢ 3aBoga Ne 3. BeposiTHOCTh TOT0, UTO JIeTalb ¢ 3aBoja Ne 1 — BBICIIEro KauecTBa,
paBHa 0,9, s getanei ¢ 3aBoaa Ne 2 — 0,8, niis neraneii ¢ 3aBoga Ne 3 — 0,6. Haiitu BeposiTHOCTB
TOTO, YTO: &) CIly4aifHO B3sITas IETallb — BBICILIETO KayecTBa; 0) HayraJl B3sTas ACTaIb BBICIICIO
KauecTBa H3rOTOBIEHa Ha 3aBoje Ne 2. B oTBer 3amucarb CyMMYy HOJYYEHHBIX YHCE,
3allUCaHHBIX C IByMsI 3HAKaMH IOCTIe 3aIsToN 0e3 OKpYTIICHHS.

3aroToBKa MOXET TOCTYIHTH JUIst 00paOOTKH Ha OAMH M3 ABYX CTAaHKOB ¢ BeposTHOcTsMU 0,4 1
0,6 coorBercTBeHHO. [Ipr 00paboTKe Ha IEPBOM CTAHKE BEPOSITHOCTH Opaka cocTaBiseT 2%, Ha
BTOpOM — 3%. Haiitu BeposTHOCTH TOrO, UTO: a) Hayraja B3ATOE HOcie 00pabOTKU U3AEIHE —
CTaHJIapTHOE; 0) HayraJ B3ATOE MOCJIe 00pabOTKU CTaHIAPTHOE U3Zeue 00paboTaHO HA IIEPBOM
ctanke. B oTBeT 3ammcarh CYMMY IMOJYYCHHBIX YHCECJI, 3allMCAHHBbIX C JIBYMA 3HAKaMU II0CJIC
3arsIToi 0e3 OKpyTIeHHs!.

Ha nByx cTankax oOpa0OaThIBaOTCA OMHOTHITHEIE JeTand. BeposTHoCTs Opaka muist ctanka Ne 1
cocrapysieT 0,03, mst ctanka Ne 2 — 0,02. OOpaboTaHHBIC [IeTalIN CKIIaAbIBAIOTCS B OJTHOM MECTE,
npuueM netaneii, 00paboTaHHBIX Ha craHke Ne 1, BiBoe Oonbiie, ueM Ha ctanke Ne 2. Haiitu
BEPOSATHOCTH TOTO, YTO: a) B3ATas Hayraja jAeranb OyneT CTaHAapTHOW; 0) Hayraa B3sTas
CTaHJapTHAS JETaTh U3TOTOBJICHA HA TIEPBOM CTaHKE. B OTBeT 3ammcath CyMMy MOTyYEHHBIX
YHUCeJl, 3aIIMCAHHBIX C JIByMsI 3HAKaAMH T1OCJIE 3aIsTON 0€3 OKPYTJICHUSI.

B nucnneitnoM kinacce umeetcst 10 mepcoHaabHBIX KOMIBIOTEPOB MEPBOro TUMA U 15 BTOpOro
Thma. BeposTHOCTE TOTO, YTO 3a BpeMs pabOThI Ha KOMITLIOTEPE TIEPBOTO THIIA HE TPOU3OUIET
c6os1, paBHa 0,9, a Ha koMmbioTepe BTOoporo Tumna — 0,7. HaliTi BeposTHOCTH TOro, YTO: a) Ha
CIIy4aifHO BBIOPaHHOM KOMITBIOTEpE 32 BpeMsi paboThl He PON30iIeT cO0s; 6) KOMIBIOTED, BO
BpeMs padOThl Ha KOTOPOM HE MPOU30MUI0 cOO0sl, — MepBOro Tuma. B oTBer 3ammcaTh cymmy
MOJIYYEHHBIX YUCEJI, 3aIMCAHHBIX C IBYMsI 3HAKAMH I1OCJIC 3aIATON 0€3 OKPYIJICHUSI.

BepositHOCTE TOro, 4To BO BpeMsi padoTel DBM Bo3HHMKHET cOOif B apupMeTHUECKOM
YCTPOMCTBE, B OMNEPATUBHOM MAMITH M B OCTAJIBHBIX YCTPOMCTBaX OTHOCSTCS Kak 3:2:5.
BepositHocTH 00HapyxeHus c60s B apu(METHIECKOM YCTPOWCTBE, B ONEPATUBHOMN NMaMsITH U
OCTAJIBHBIX YCTPONCTBAX cOOTBETCTBEHHO paBHEI 0,8; 0,9; 0,9. a) HaifTu BeposiTHOCTH TOTO, YTO
Bo3HMKIIUI B DBM cboii Oyaer odHapyxeH. 0) Bo Bpemst pabotsl DBM 0Ob11 06HapyskeH cOOH.
HaiiTi BEpOsSTHOCTH TOTO, YTO OH BO3HHMK B ONEpaTHBHOM MaMsTH. B OTBeT 3amucatb cymMMmy
TIOJTYYEeHHBIX YHCEJ, 3aIIMCAHHBIX C JIBYMS 3HAKAMU TIOCJIE 3aIIsITOW 0e3 OKPYTIIeHHSL.

10.

ITo nuHWM CBS3W TepeaHo aBa CUTHANA TUIIOB A U B ¢ BeposTHOCTSAMU cooTBeTCTBeHHO 0,8 1
0,2. B cpenneM npunumaetca 60% curnanos tuna A u 70% tuna B. Haiitu BeposTHOCTE TOTO,
YTO: a) MOCIaHHBIA CUTHAN OylIeT NpUHAT; 0) MPUHATHINA curHan — Tuna A. B oTeet 3amucats
CYMMY TOJIYY€HHBIX YHCEJ, 3aIMCAHHBIX C ABYMS 3HAKaMH IOCTIE 3aIsITON 0e3 OKPYTIICHHSL.

11.

Jns curHammzanmu 0 TOM, YTO PEXHM pabOThl aBTOMAaTHYECKOW JIMHWW OTKIJIOHSETCS OT
HOPMAaJIBHOTO, MCTOJNb3YIOTCd MHIUKATOPHl ABYX THIOB. BEpoATHOCTH TOTO, YTO MHAMKATOP
MPUHAUICKUT K OAHOMY M3 JBYX THIIOB, paBHBI cooTBeTcTBeHHO 0,4 m 0,6. Ilpn HapymeHun
paboThl JTMHUHM BEPOSATHOCTH CpadaThIBaHU MHAMKATOpa NepBoro tumna pasHa 0,9, Broporo —
0,7. a) Haiitu BeposTHOCTH TOrO, YTO Hayraja BHIOPAHHBIA HHIMKATOP CPabOTaeT IpH
HapylIeHHH HOpMaJibHOM paboThl uHuH, 0) MHaukarop cpabortan. Haiitu BeposTHOCTH TOTO,




YTO OH NPUHAMICKUT IEPBOMY THUIy. B OTBeT 3amucaTh CyMMy IIOJYYCHHBIX YHCET,
3aMMCaHHBIX C JBYMsSI 3HAKAMH TOCIIE 3aMsITON 0€3 OKPYTIICHHSI.

12.

Pe3uctop, nocTaBieHHBI B TEJIEBU30p, MOXKET MPUHAJICKATh K OJHOM W3 JIBYX HapTHH C
BepositHocTsMU 0,6 1 0,4. BeposSTHOCTH TOTO, YTO PE3UCTOP MPOPAOOTAET TAPAaHTUHHOE YUCIIO
9acoB, JIS ATUX MapTuil paBHBI cooTBeTcTBeHHO 0,8 1 0,7. a) HaiiTi BEpOATHOCTH TOTO, YTO
B3STHIN HAyTraJ Pe3uCTOp MpopadoTaeT TrapaHTHIHOE YHCIIO 4acoB, 0) Pesnctop mpopaboran
rapaHTUIHOE YUCIIO YacoB. HaliT BEpOSITHOCTh TOTO, YTO OH MPHHAIICKUT KO BTOPOH MapTHU.
B oTBeT 3ammcaTh cymMMy MOJSYYEHHBIX YHCEN, 3alIMCAHHBIX C JIByMs 3HaAKaMH IOCJIE 3amsaTon
0e3 OKpYyTIICHHS.

13.

[Ipu OTKIOHEHHUH OT IITATHOTO PEXXHUMa pabOThI TIOTOYHON JIMHUK CpabaThIBAIOT CUTHAIU3ATOP
tuna T-1 ¢ BepostHocThIO 0,9 1 curnanusarop tuna T-2 ¢ BepostHOCTHIO 0,8. BeposTHoCTH
TOTO, YTO JIMHUS CHaOKeHa curHanmmuzaropamu TamoB T-1 u T-2, paBHBI cooTBeTcTBeHHO 0,7 M
0,3. a) Haiftm BepoOATHOCTH TOTO, YTO NPH OTKJIOHCHHH OT INTATHOTO pPEKAMa pPabOTHI
curHanmsaTop cpaboraer, 0) CurHamuzatop cpabotan. HaiiTu BeposSTHOCTH TOTO, YTO OH
NPUHAUICKHUT K IEPBOMY TUILY. B OTBeT 3amucaTh CyMMY MOJIyYEHHBIX YMCENl, 3alTUCAHHBIX C
JBYMSI 3HAKaMH IIOCJIE 3aI5ITON O€3 OKpYTJICHUsI.

14.

s ydacTust B CTyI€HYECKHUX CIOPTUBHBIX COPEBHOBAHUAX BbIAENEHO 10 denoBek U3 nepBon
rpymnmnsl ¥ 8§ U3 BTOpoid. BeposTHOCTH TOTO, YTO CTYACHT TIEPBOW I'PYMIIHI MOMAAET B COOPHYIO
MHCTUTYTA, paBHa 0,8, a 1 cTyaeHTa BTopoi rpynmsl — 0,7. a) HaliTu BeposSsTHOCTB TOTO, 4TO
CIIy4aifHO BBIOpAaHHBIA CTYACHT MOl B COOpHYI0 MHCTHTyTa. 6) CTyaeHT moman B cOOpHYIO
nHCTUTyTa. HaliTh BEpOSTHOCTH TOTrO, YTO OH YYUTCS BO BTOpPOM rpymme. B oTBer 3amucarhb
CYMMY TOJYYEHHBIX YHCEJ, 3aHCAaHHBIX C IBYMS 3HAKAMH TIOCJIE 3aISITOH 0€3 OKPYTIICHUSL.

15.

Ha c6opky nmoctynatot netanu ¢ Tpex Kouseriepos. Ilepsriit naet 25%, Bropoii — 30% u Tpetuit
— 45% neraneii, noctynarommx Ha cOopky. C mepBoro KoHBeiliepa B cpeaHeM moctymnaeT 2%
Opaka, co Broporo — 3%, ¢ Tpetbero — 1%. Haiitu BeposTHOCTH TOro, 4To: a) Ha COOpPKY
nocTymnuiia OpaKoBaHHast 1eTajlb; 0) HOCTYNHBINIAs Ha COOPKY OpaKoBaHHas I€Talb — CO BTOPOTO
KOHBeiiepa. B oTBeT 3amucaTh CyMMy MOJTYYEHHBIX YHCEJ, 3aIMCAHHBIX C OJJHOM 3HAKOM I10CyIe
3amnsTOl 0€3 OKPYTIICHHSI.

16.

B aByx kopoOkax UMEIOTCsI OJHOTHITHBIE KOHJEHCATOphI. B mepBoii 20 KoHIeHCaTOPOB, U3 HUX
2 HeWcCIpaBHBIX, BO BTOpoil — 10, u3 HUX 3 HeucnpaBHBIX. a) HaliT BEepOSATHOCTH TOTO, YTO
HayraJ B3STbI KOHJIEHCATOP U3 CIly4yailHO BHIOpaHHOW KOPOOKH I'OJIeH K MCIIOJIb30BaHUIO. 0)
Hayran B3sThI KOHJEHCATOP OKa3ajics roAHbiM. HailTu BEpOSITHOCTh TOTO, YTO KOHJIEHCATOP
B3AT U3 MIEPBOI1 KOPOOKHU. B OTBET 3amucaTh cyMMy MONYYEHHBIX YHCEIN, 3alTUCAHHBIX C IBYMS
3HaKaMU I0cJie 3ansiTol 0e3 OKpYIJICHHS.

17.

B TeneBU3NOHHOM atelibe UMeeTCs 2 KHHECKONA MEPBOro TUla u § BToporo tuna. BepostHocTh
BBIJIEP)KaTh TApAaHTHHHBIN CPOK /I KWHECKOIOB MepBoro tuna pasHa 0,9, a [u1st BTOporo tumna
— 0,6. HaiiTi BepOSITHOCTh TOTO, YTO: @) B3ATHIH HAyraj] KHHECKOI BBIACPKHUT TapaHTUHHBIN
CpoK; 0) B35ITBII HAayraJl KHHECKOII, BBIACP KAaBLINK TapaHTHHHBIA CPOK, IEPBOTO TUNA. B oTBET
3amycaTh CyMMYy IMOJyYE€HHBIX YHWCEJN, 3allMCaHHBIX C JABYMS 3HaKaMu TocJe 3arsToil 0e3
OKpYIJIEHUSL.

18.

VY cbopuuka 16 neraneit, M3rotoBieHHBIX Ha 3aBojie Ne 1, u 10 meraneid, H3rOTOBICHHBIX Ha
3aBoge Ne 2. BeposTHOCTHM TOrO, 4YTO JA€Tald BBIAEPKAT TapaHTUHHBIA CpPOK, DPABHBI
COOTBETCTBEHHO s feTaneil ¢ 3aBona Ne 1 — 0,8; ¢ 3aBoga Ne 2 — 0,9. a) Haiitu BeposiTHOCTB
TOTO, YTO B3siTas Hayraj JeTajb BBLACPKUT rapaHTUHHBIN cpok. 0) Bssitas Hayrax nerainb
BbI/IEprKajia TapaHTUIHBIN CpoK. HailTh BepoaTHOCTH TOro, 4YTO A€Talb U3rOTOBIIEHA Ha 3aBOJIE
Ne 2. B otBer 3amucaTh CyMMy MOJyY€HHBIX UYHCEIN, 3alMCAHHBIX C ABYMS 3HAKaMH IOCIIE
3arsIToi 0e3 OKpyTJIeHHs!.

19.

TenerpadHoe COOOIIEHWE COCTOMT M3 CHUTHAIOB «TOYKA» W «THPE», OHH BCTPEYAIOTCS B
Hiepe1aBaeMbIX COOOLIEHHAX B OTHOImEHUH 9.3 . CTaTHYecKue CBOMCTBA MOMEX TaKOBBI, YTO
HCKaXArOTCs B CpeHeM 2/5 cooliennii «toukay u 1/3 cooOmienunii «rupe». Haiitu BeposSTHOCTH
TOTO, YTO: a) NIepeJaBacMblil CUTHAJI IPUHAT; 0) MPUHSATHIN CUrHAT — «TUpe». B oTBeT 3amucarh
CyMMY TTOJIYICHHBIX YHCEJ, 3aITMCAHHBIX C IBYMS 3HAKAMH ITOCJIE 3aIsITOM 0€3 OKPYTIICHHS.

20.

JIJ1st IOMCKOB CITyCKaeMOro anmapaTa KOCMHYECKOro Kopabiisi BhIIEICHO 4 BEpTOJIeTa IEPBOTO
TMIIAa ¥ 6 BEpPTONETOB BTOpOro THmA. KakJplii BepToyeT MepBOro TuUna OOHApyKUBaeT
HaXOJIAIUNCS B pallOHE TIOMCKA alapar ¢ BepOSITHOCTEIO 0,6, BTOPOTO THITA — C BEPOSITHOCTHIO
0,7. a) HaiiTu BepOsSTHOCTH TOTO, YTO HAyraj] BbIOPaHHBIM BEPTOJICT OOHAPYKUT ammapar. 0)
BeproneT oOHapyxwi crryckaemblid anmapart. HaliTé BEpoSTHOCTb TOTO, YTO OH MPUHAJICIKHUT K




MepBOMY THUIY. B OTBET 3ammcaTh CyMMY MOJYYCHHBIX YHCEN, 3alMCAHHBIX C JABYMS 3HAKAMU
TIOCJIC 3aMsATON 0€3 OKPYTJICHHUS.

21.

[Ipubop cocTonut U3 ABYX Y37I0B OJTHOTO THITA ¥ TPEX Y3JI0B BTOpOro THMa. HamexxHoCcTs paboThl
B TeueHue BpeMmeHu T 11 y3ma mepsoro tuna pasHa 0,8, a ans ysna Broporo tumna — 0,7. a)
HaiiTi BeposITHOCTB TOTO, UTO HAayTa] BRIOPAHHBIN y3€l MpopadboTaeT B TeueHue BpeMeHu 1. 6)
V3en npopaboran rapantuiinoe Bpems T. HaiiTu BeposSTHOCTH TOTO, YTO OH MPUHAIIICIKHUT KO
BTOpPOMY THIy. B OTBeT 3amucarh CymMMy HOJIYYEHHBIX YHCEN, 3aHCAaHHBIX C OJHUM 3HAKOM
nocJie 3amsiTol 0e3 OKpyreHusl.

22.

[Taccaxkxup mMokeT oOpaTUTHCS 3a MOTydeHHeM OmileTa B OJIHY M3 TpeX Kacc BOK3ana A WIH B
OJIHY 3 IIATH Kacc Bok3aia B. BeposTHOCTB TOTO, YTO K MOMEHTY IIPHUXO0/1a MTACCaKMpa B Kaccax
BOK3aJla A MMEITCsS B mpoaaxke Ounersl, paBHa 0,6, B kaccax Bok3ama B — 0,5. a) Haiitu
BEPOATHOCTH TOTO, YTO B HayraJl BRIOPaHHOH Kacce mMmeercs B mponaxe Omiet. 0) [laccaxup
Kynuin Ouner. Haiftu BeposSTHOCTH TOTO, 9TO OH Kymmul OWjeTr B Kacce Bok3aida B. B oreer
3amucatb CyMMY TOJNYyYEHHBIX YHCEJN, 3alHMCaHHbIX C ABYMS 3HAKaMy TIOCIIE 3amaroil 0e3
OKPYTJICHUSI.

23.

B BeruncnutensHoil nadoparopuu 40% MuUKpoKanbKyIssTopoB 1 60% kommbroTepoB. Bo Bpems
pacuera 90% MUKpOKaIBKYIATOPOB U 80% KoMIbIOTEpOB paboraroT Ge3oTkaszHo. a) Halitu
BCPOATHOCTL TOr'0, YTO HAayraa B3dATas BbIYHUCIMTCIbHAA MalllliHa Hpopa60TaeT 6C3OTK33HO BO
BpeMs pacyera. 0) BriOpanHas maiivHa mpopabortana 0e30TKa3HO BO BpeMs pacuera. Haitu
BEPOSITHOCTh TOTO, YTO 3TO OBIJI KOMIBIOTEpP. B OTBeT 3ammcaTh CyMMy HOJIY4YEHHBIX YHCED,
3allUCaHHBIX C IByMsI 3HAKaMH IOCTIe 3aIsToN 0e3 OKpYTIICHHS.

24,

B coctaB 6moka Bxoadt 6 panuosnamil nepBoro tuna u 10 BToporo. ['apaHTHHHBINA CPOK OOBIYHO
BeIIepxuBatOT 80% paauonamn nepsoro tuna u 90% sroporo tuna. Halitu BeposiTHOCTE TOTO,
YTO: a) Hayraj B3ATas paguoaMiia BBIOCPKUT TapaHTUHHBIA Cpok; ©) paauoiamia,
BBbIJIEp)KaBIlIasl TapaHTHHHBIN CpOK, MepBoro Tuma. B oTBeT 3ammcaTh CyMMY IOJIyYE€HHBIX
4HCeJl, 3aIMCaHHBIX C OJTHUM 3HAKOM IOCJIe 3ansTol 0e3 OKpyTIJIeHHs.

25.

Ha c6opky nocTtynaroT aeranu ¢ Tpex aBTOMarToB, pudeM ¢ nepsoro 30%, co Broporo 40% u c
tpersero 30% Bcex neranell. BepostHocTh Opaka s mepBoro aBromata pasHa 0,02, mns
Broporo — 0,03, ms Tperbero — 0,04,

a) Haiitu BeposiTHOCTH TOro, 4TO B3siTasg Hayraj Jerajib — OpakoBaHHas. O) B3asitas Hayrang
JeTajb oKasajach OpakoBaHHOH. HaliTu BEpOSTHOCTH TOTO, YTO OHA HOCTYNHJIA C TPETHETO
aBToMaTa. B oTBeT 3ammcaTth CYMMY IOJIYYCHHBIX YUCCJI, 3alIMCAHHBIX C IBYMs 3HAKaMU I10CJIC
3anaToi 6e3 OKpyTIeHMSL.

3agauya 5

BcexoxecTs cemsH HeKoToporo pactenus coctapisieT 80%. Haiitu BeposaTHOCTE TOTO, 9TO U3 6
MOCESIHHBIX CEMsIH B30OUIYT: a) TpH; 0) ueThipe. B 0TBET 3amucarh CyMMy MOJIYYEHHBIX YUCEJ,
KQXK0€ U3 KOTOPBIX B3SITO C TPEMsl 3HAKAMH IIOCJIE 3asTON 0e3 OKPYTJICHUsI.

B cembe gerBepo nereii. [IpuHUMas paBHOBEPOSTHBIM POKISHHE MaIbUUKa M IE€BOYKH, HAUTH
BEPOATHOCTh TOTO, YTO MAJBYUKOB B ceMbe: a) Tpu; 0) nBa. B oTBer 3ammcath cymMmy
MOJIYYCHHBIX YHCENI, KaXJI0€ W3 KOTOPBIX B3SATO C TpeMsl 3HAKaMH IIOCTE 3amsiTod 0e3
OKPYTIICHHSL.

Cpenu 3aroTOBOK, M3roTaBIMBaeMbIX pabounM, B cpeHeM 4% He yIOBIETBOPSIIOT TPEOOBAHUSIM
crangapra. HailTu BepoOATHOCTH TOTO, 4YTO cpeau 6 3aroTOBOK, B3STHIX I KOHTPOJIS,
TpeOOBaHMAM CTaHIAPTa HE YAOBIICTBOPSIOT: a) HE MEHee MATH; O0) miaTh. B oTBeT 3ammcarth
CYMMY TOJYYSHHBIX YHCEJI, KaXKJI0€ U3 KOTOPHIX B3STO C TpeMs 3HAKaMHU IMOCJe 3amlsaTol 0e3
OKPYTJICHHUSI.

BeposTHOCTh BRIMTpHINIA IO OJHOW OOJMUTALMK TPEXMPOIEHTHOTO 3aiiMa paBHa 0,25. Haiitu
BEPOATHOCTH TOTO, YTO M3 BOCBMH KYIUIEHHBIX OOJUTAIlNi BHIUTPBIITHBIMU OKa)XXYTCS: a) TPH;
0) aBe. B oTBer 3ammcaTe CyMMy MOJYYEHHBIX YHCEN, KaXI0€ M3 KOTOPBIX B3ATO C TpEMs
3HaKaMU IOcJie 3ansiTol 0e3 OKPYTJICHHS.

BeposTHOCTE yCIenmHOW cladu CTYJASHTOM KaKIOTro W3 IATH dK3amMeHOB paHa (,7. Haiitu
BEpPOSTHOCTh YCHEITHOW CAAaYd: a) TPeX IK3aMEHOB; 0) JBYX 3K3aMeHOB. B oTBeT 3ammcathb
CYMMY TOJYYEHHBIX YHCEJ, KaXK0€ U3 KOTOPBIX B3ATO C ABYMS 3HAKaMH IOCIeE 3amsaTod 0e3
OKpYTJIEHMUSI.




BeposTHOCTh pabOTHl KaXIOr0 W3 CEMHU MOTOPOB B JaHHBIM MoMeHT paBHa 0,8. Haiitu
BEPOSTHOCTD TOTO, UTO B JAHHBIM MOMEHT BKJIIOUCHHI: a) JBa MOTOpa; 0) Tpu MoTOpa. B oTBeT
3amucaTh CyMMY TOJYYEHHBIX YHCEN, KaXKI0€ M3 KOTOPBIX B3ATO C TpeMs 3HAaKaMH IOCIe
3ansTol 0e3 OKpyTJIeHHsL.

B Tenearense umeercs 7 TeneBU30poB. IS KaXKIOro TeeBHU30pa BEPOSTHOCTH TOTO, YTO B
JIAaHHBI MOMEHT OH BKJIOUEH, paBHa 0,6. HaliTw BEpOSATHOCTH TOTO, YTO B JAHHBIA MOMEHT
BKIIFOUCHBL: @) YEThIpe TeJeBH30pa; 0) XoTs OBl OAMH TeleBU30p. B oTBeT 3amucath cymMmy
MOJyYEHHBIX YHCEN, KaKIAOe W3 KOTOPBIX B3ATO C TpPeMs 3HAKaMHU IMOCJE 3amsTod 0Oe3
OKPYTIICHHSL.

ITpu MaccoBOM IPON3BOJICTBE MOTYTTPOBOAHUKOBBIX THOIOB BEPOSTHOCTH Opaka mpu popMOBKE
pasna 0,1. HaliTi BepOATHOCTH TOTO, YTO U3 BOCBMU J1O0A0B, TpoBepsieMbix OTK, 6pakoBaHHBIX
Oynet: a) nBa; 0) He Ooinee nByX. B oTBeT 3ammcaTe CyMMY IMOydE€HHBIX YHCEN, KAXKIOE M3
KOTOPBIX B3SITO C TPEMsI 3HAKaMH TIOCIIE 3aIsITON 0e3 OKpyTIICHHUSI.

BeposTHOCTb MOpakeHHus MUIIEHU 711 TAHHOTO CTpenKa B cpenHeM cocTaBiseT 80%. Ctpenok
npou3Bel 6 BHICTPEJIOB 10 MUIIeHH. HaiiTu BeposSTHOCTD TOT0, YTO MUIIEHB ObLIa MOpakeHa: a)
nATh pa3; 0) He MeHee IATH pa3. B oTBeT 3ammcarh CyMMy MOJyYEHHBIX YHCEI, KOKIO0E H3
KOTOPBIX B3SITO C IByMs 3HAKaMH IIOCJIE 3aISITOH 0€3 OKPYTIICHHS.

10.

BeposiTHOCTh, cmaum 9SK3aMeHa IS KaKIOro W3 InecTH cryaeHtoB paBHa 0,8. Haiftu
BEPOSATHOCTh TOTO, YTO K3aMEH CHAIYT: a) IATh CTYIEHTOB; 0) HE MEHEe IISITH CTYACHTORB. B
OTBET 3aIIMCaTh CYMMY HOJYYEHHBIX YHCEI, KaXKI0€ U3 KOTOPBIX B3SATO C ABYMsI 3HAKAMMU I1OCIIE
3amnsTOl 0€3 OKPYTJICHHSI.

11.

BepostHocTh TOpakeHHS B KaXAOH IIaxMaTHOW mapTum ans urpoka paBHa 0,5. Haiitu
BEPOSATHOCTH TOTO, YTO OH BBIMTPAJ B IIECTH MAPTHSX: a) XOTsA OBl OMUH pa3; 0) nBa pasza. B
OTBET 3aMKcaTh CYMMY IOJIyYEHHBIX YHCEell, KaKA0€ U3 KOTOPBIX B3SITO C TPEMsI 3HAKAMU I10CTIe
3amnsTOl 0€3 OKPYTJICHHSI.

12.

BcexoxecTs ceMsan nuMoHa coctasisieT 80%. HaliTu BeposTHOCTH TOTO, UTO U3 9 MOCESHHBIX
CEMSTH B30OMIIyT: a) ceMb; 0) Oomee cemu. B oTBeT 3ammcaTh CyMMy MOJTYYEHHBIX YHCEN, KAXKI0E
U3 KOTOPBIX B34TO C TPeMsI 3HAKAMH ITOCIIE 3aIsTON 03 OKPYTIICHUSL.

13.

[Tpu mrrammnoBke uznenuii OpiBaetT B cpeaHeM 20% Opaka. [[jist KOHTPOIISE OTOOPaHO 8 W3 IEIHIA.
Haiitu: a) BeposITHOCTB TOTO, YTO JBa M3/EIHS OKAXKYTCsl OpakoBaHHBIMU; 0) HAUBEPOSTHEHIIIEE
yrciao OpakoBaHHBIX HM3AeIMHA. B oTBeT 3amucarh CyMMy IMOJyYEHHBIX YHCEN, KaXI0€ M3
KOTOPBIX B3SITO C TPEMs 3HAKAMH TIOCJIE 3aIATOH 0e3 OKPYTIICHUSI.

14.

Cpenu U3enmii, MoIBEpraBIINXCcs TepMUUECKOr 00padoTke, B cpeqHeM 80% BBICIIETO copTa.
HaiitTu BeposiITHOCTH TOTO, YTO CPEOH MATH M3AEIHMN: a) XOTsI Obl YeThIpe BBICILETO copTa; O)
YeThIpe BBICIIEro copTa. B OTBET 3amucaTh CyMMy IMOJIyYEHHBIX YHCEIl, KaXI0€ U3 KOTOPBIX
B3ATO C TpeMs 3HAKaMH MOCJIE 3aIATOH 6€3 OKPYTIEeHUS.

15.

OnroBast 6a3a o0ciyXUBaeT 6 MarasuHOB. BeposTHOCTh moiTyueHHs 3asiBKM 0a30i1 Ha JTaHHBIHA
JISHB JIJTS1 KaXI0T0 U3 MarasuHoB paBHa 0,6. HaifTu BeposTHOCTH TOTO, YTO B 3TOT JACHH OYyJIET:
a) TIAITh 3asBOK; 0) HE MEHee IATH 3asBOK. B 0TBeT 3amucarb CyMMY IMOTYY€HHBIX YUCEIl, KAKI0e
13 KOTOPBIX B3STO C TPpeMsl 3HAKaMU TOcJie 3aIsiTol 0e3 OKpYTIICHHS.

16.

[Mocne 3ybodpe3epoBky miecTepeH y padbodero B cpeaHeM mnoiydaercs 20% HecTaHIapTHBIX
mectepeH. HaliTi BepOSTHOCTh TOTO, YTO CPEAM B3ATHIX MIECTH IIECTEPEH HECTAaHAAPTHBIX
Oyner: a) Tpu; 0) xors Obl ojHA. B OTBeT 3ammcarh CyMMY IMMOJYYCHHBIX UYHCEII, KaXI0C W3
KOTOPBIX B35ATO C TPEMs 3HAKAMU TOCJIE 3aIIATON 0€3 OKPYTIIICHHUS.

17.

IIpu mepemaye cooOlIeHUs BEPOSTHOCTh HMCKaKEHUS OJHOro 3Haka paHa 0,1. Haiitu
BEPOSITHOCTh TOTO, 4TO coobmenne u3 10 3HaKoB: a) He OyIeT MCKaXeHO; 0) COAEPKUT TPH
UCKakeHUsl. B OTBeT 3amucarh CyMMY MOJYYEHHBIX YUCEN, KOKI0E U3 KOTOPBIX B3SITO C TPEMSI
3HaKaMHU I0CJie 3arsTol 0e3 OKpYTIICHHS.

18.

Ipomxyxkmwms, nocrynatomas u3 1iexa B8 OTK, He y1oBIEeTBOPSET yCIOBUSIM CTaHAAPTA B CPEAHEM
B 8% ciryuaeB. HaiiTi BEpOSTHOCTH TOTO, UTO U3 HAYTaJl B3ATHIX CEMHU U3/CIUI yIOBICTBOPSIIOT
YCJIOBHSIM CTaHAApTA: a) MIEeCTh U3CIINiA; 0) He MEHEe IIECTH U3Ieui. B 0TBeT 3amucaTs CyMmmy
MOJyYEHHBIX YHCEN, KaXKJI0€ U3 KOTOPBIX B3ATO C TpeMsl 3HaKaMU IIOCIe 3amnsaTod 0e3
OKPYTJICHUSL.

19.

BeposTHOCTE TOpakeHUS 1enu Ipu ogHOM BeicTpene paBHa 0,4. [IpowsBeneHo 8 BHICTPETIOB.
HaiiTu: a) BeposSTHOCTB MOpaXEHHS LIEH TPU pa3a; 6) HauBEpOsSTHEHIIIee YUCIIO MopaxeHni. B
OTBET 3aMKcaTh CyMMY IOJIY4YEHHBIX YHCEIl, KaKA0€ U3 KOTOPBIX B3STO C TPEMS 3HAKAMH T0CIIe
3ansTol 0e3 OKpyTJIeHHsL.




20.

BepostHOCTB TOTO, UTO U3JEINE NPOHAET KOHTPOIIb, paBHa 0,8. HaliTu BeposiTHOCTH TOTO, YTO
W3 TMIECTH M3EIHA KOHTPOJIbh MIPOUIYT: a) TATh M3ACINiA; 0) He MEHee IIATH u3euid. B oTBeT
3amucaTh CyMMY TOJYUYEHHBIX YHCEN, KaXJ0€ U3 KOTOPBIX B3SITO C TPEMs 3HAKAMHU IOCIE
3ansTol 0e3 OKpyTJIeHHsL.

21.

Cpenu peranel, W3rOTaBIMBaeMbIX pabodmM, B cpeaHeM 2% HecTaHAapTHBIX. Haidti
BEPOSITHOCTh TOTO, YTO CPE/IN B3ATHIX HA UCIIBITAHUE MIATH JeTajel: a) TPU HECTAaHIAPTHBIX; 0)
HU OJTHOW HECTaHIAPTHOU JeTayii. B O0TBeT 3amucaTh CyMMY MOJYYEHHBIX YUCEIN, KaXKI0e U3
KOTOPBIX B35TO C TPEMs 3HAKAMU TIOCJIC 3aIATON 0€3 OKPYTIICHUS.

22.

BeposTHOCTD TIepeBBITIONHEHSI TOIOBOTO TIaHa JJIsl KaXKIOTo 3 BOCbMHU pabounx pasha 0,8.
Haiit BepOSATHOCTE TOTO, UTO IEPEBHITIONHSAT T'OTOBOH IIJIaH: a) X0Ts OBl oAuH paboumii; 0) Tpoe
pabounx. B oTBeT 3ammcaTh CyMMy MOJYYCHHBIX YHCEI, KaXJI0€ M3 KOTOPBIX B3ATO C TPEMs
3HAKaMU TOCIIe 3amsTol 0e3 OKPYTIICHHS.

23.

BepostHOCTE TOpaykeHHS enn Ipu ogHOM BeIcTpene paBHa 0,8. [IpousBemeHo 7 BHICTPETIOB.
Haiitn BeposITHOCTB TOT0, YTO UMEJIO MECTO: &) YEThIpEe OPaKeHUS LIeNH; 0) IecTh MOPasKeHHUH.
B otBer 3anmcaTh cymMMy MOJNYYEHHBIX YHCEN, KaXJ0€ U3 KOTOPBIX B3ATO C TpeMs 3HaKaMHU
ToCIIe 3ansATON 0€3 OKPYTIICHHSL.

24.

BeposTHOCTh mopaXKeHUsl Uenu KaxAbIM U3 ceMH BeicTpenoB paBHa 0,8. HailTu BeposTHOCTB
MOPAKCHUS LIEJIH: a) IByMsI BBICTpeJaMH; 0) XOTsA Obl OJHUM BBICTpPEJIOM. B oTBeT 3ammcaTth
CyMMY HOJYYEHHBIX YHCEJ, KakKI0€ U3 KOTOPHIX B3SATO C TpeMs 3HAKaMH IOcje 3arsTol 0e3
OKPYTJICHHUSL.

25.

BepostHOCTE MOTONUTH CyAHO OOHOM Topmnenod paBHa 0,2. Bemymeno 5 topnen. Haiitu
BEPOSTHOCTh TOTO, YTO IMEET MECTO: a) TP NoNalaHus B Cy1HO; 0) UeThIpe monanaanus. B orset
3amucaTtbh CyMMY IIOJIyYEHHBIX YHCEN, KaXI0€ M3 KOTOPBIX B3ATO C TPEMsS 3HAKaMH IIOCIe
3arsIToil 0e3 OKpyTIeHHs.

3agaua 6

BeposiTHOCTD MOsIBIIEHHsI COOBITHS B K&XKIOM M3 HE3aBUCHMBIX UCTBITaHUH paBHa 0,25. Haliti
BEPOSITHOCTB TOTO, YTO COOBITHE HACTYNUT 54 pa3a B 243 ncnbiTaHusx. OTBET 3allUcaTh ¢ TPEMsI

3HaKaMH I10CIIe 3aITON 6e3 OKpyruIeHusl, yantsisas, uto ¢(1)=0,2420, ¢(1,2)=0,1942.

BeposiTHOCTD TIOSIBIIEHMST COOBITHS B KXKIOM M3 HE3aBUCHUMBIX HCITbITaHWi paBHa 0,8. Haiitn
BEPOSITHOCTD TOTO, 4TO B 144 ncnbiTanusix coobitue HactynuT 120 pa3. OTBeT 3amucarh ¢ Tpemst

3HAKaMH TTOCIIe 3ansTON 0e3 OKPYTIIEHHUS, YIUTBIBAsI, YTO (o(l) =0,2420, (0(1,3) =0,1714.

BeposTHOCTD TOSIBIICHHUSI COOBITHS B KaXKJIOM M3 HE3aBUCHMBIX UcTbITaHUi paBHa 0,2. HaiiTu
BEPOATHOCTb TOTO, YTO cOObITHE HACTYNUT 25 pa3 B 100 ucnbitannax. OTBET 3anucaTh C TpeMs

3HaKaMH I0CJIe 3aITOH 6e3 OKpyrueHusl, yuntsiBasi, uto ¢(1,25)=0,1826, ¢(1)=0,2420.

BepositHOCTD TIOsIBIIeHUsT cOOBITHS B KaxaoM u3 2100 HezaBumcMMBIX HcmbITaHui paBHa 0,7.
Haiitu BeposiTHOCTB TOTO, 4TO cOOBITHE HacTynuT 1470 pa3. OTBeT 3anucarhb ¢ TpeMs 3HaKaMH

oCIIe 3ansToN 0€3 OKPYTJICHUS, YIUTHIBAsI, YTO (p(O) =0,3989, go(l) =0,2420.

BepositHoCcTh Tipou3BoicTBA OpakoBaHHOM netanu paBHa 0,008. HaiiTu BEpOSITHOCTB TOTO, YTO
13 B3ATHIX Ha poBepky 1000 neraneii 2 OpakoBaHHBIX. OTBET 3aMUcaTh C IByMsI 3HAKAMU TOCTIE
3anAToii 6e3 OKPYTJIEHHs, yIUThIBas, uto €=2,72

BeposiTHOCTD MOsIBIEHHS COOBITHS B KaXKAOM M3 HE3aBUCHUMBIX HCIbITaHui paBHa 0,2. Haiiti
BEPOATHOCTD TOTO, 4yTO coObITHe HAacTynuT 20 pa3 B 100 ucnertannax. OTBET 3armmcaTh ¢ TpeMst

3HaKaMy I0CJIe 3aIATON 6e3 OkpyrieHus, yantbisas, uto ¢(0)=0,3989, ¢(1)=0,2420.

VYerpotictBo coctout u3 1000 s1eMeHTOB, paboTaloUIMX HE3aBHUCUMO JpPYyr OT JApyra.
BepositHOCTD OTKa3a mro0oro snemenTta B TedeHue vaca paBHa 0,002. Haiinute BeposTHOCTD
TOro, 4TO 3@ 4ac OTKaxyT 4 snemeHTa. OTBET 3amucaTh ¢ IByMs 3HaKaMM IIOCIIE 3aIsIToi 6e3
OKPYTJIEHUS, YUUTHIBAsL, 4TO € =2,72

Haiitn BeposTHOCTE TOro, 4Yto cpeau Hayaady B3ateix 100 peranmeit 55 okaxyrcs
OTIOJIMPOBAaHHBIMH, €CITU B OOIIel Macce JeTaleil MMeeTcsi MOPOBHY OTIIOJIMPOBAHHBIX M
HEOTHONIMPOBaHHBIX. OTBET 3amucarbh ¢ TpeMs 3HAKaMu MOCJE 3amiaToil 0e3 OKpYIJIeHUs,

YYIHUTBIBASI, YTO (p(O) =0,3989 (p(l) =0,2420.




Cemena conepxar 0,1 % copnsikoB. KakoBa BeposiTHOCT nipu citydaitHoMm otoope 2000 cemsiH
00HapYXHUTh 5 ceMsH cOpHsAKOB. OTBET 3ammcaTh C TpeMs 3HAKaMH TIOCJe 3amisaTor 0Oe3
OKPYTJICHUS, YYUTHIBAsL, 4TO €= 2,72

10.

Haiitu BeposiTHOCT, OmHOBpeMeHHOTO ocTaHoBa 30 MmammH u3 100 paboTarommx, eciu
BEPOATHOCTH OCTAHOBA IS Kayk1oi MammHb! paBHa 0,2. OTBET 3anmcarth ¢ TpeMs 3HaKaMu TocTe

3aITON Ge3 OKpyruieHus, yauTbiBast, 4to ¢(2,5)=0,0175, ¢(3)=0,0044 .

11.

BeposTHOCTH TOro, 4YTO NpU aBTOMATUYECKOM INTAMIIOBKE W3IECIHA OTIENBHOE H3ICIIHE
OKa)keTcsl OpaKOBaHHBIM (T.€. C OTKJIOHEHUSIMU OT CTaHAapTa) moctosHHa U paBHa 0,05. Kakosa
BEpPOSITHOCTH TOTO, UTO B maptuu u3 1000 m3aenmii Bcrpetutcst poBHO 40 OpakoBaHHBIX? OTBET

3amucarh ¢ JIBYMSl 3HaKaMH IOCHE 3amsiTol 0e3 OKpYIJIEHHs], YUUTBIBas, U4TO (p(O) =0,3989,
¢(1,45)=0,1394 .

12.

Haiitn BeposSTHOCTh TOpakeHHWs MHIIeHH 75 pa3 mpu 100 BBICTpenax, €CIH BEpOSTHOCTH
MOpakeHUs Npu oJHOM BeIcTpene paBHa 0,8. OTBeT 3amucath ¢ TpeMs 3HaKaMH MOCIe 3amsTou

6e3 okpyruenus, yuntsisas, uto ¢(1,25)=0,1826 , ¢(2,5)=0,0175.

13.

Cranok coctouT u3 2000 He3aBUCHMO pa0OTAIONINX y3JIOB. BEposSTHOCTH OTKa3a 0JIHOTO y3j1a B
teueHnue rona paBHa 0,0005. HaliTu BeposiITHOCTh OTKa3a B TEUEHHUE roja IBYyX y3J10B. OTBeET
3aMMCaTh ¢ TPEMs 3HAKAMHU TI0CIIE 3aIIATON 0€3 OKPYIJIEHHs, yUUThIBas, 4T0 €=2,72

14.

[IpompbinuieHHast TeneBU3MOHHas ycTtaHoBKa conuepxutr 2000 Tpan3ucTtopoB. BeposTHOCTH
BBIXO/Ia U3 CTPOS K&KI0ro u3 Tpanzuctopos paBHa 0,0005. HaiiTu BeposTHOCTH BBIXOAA U3 CTPOSL
XOoTsi Obl omHOro TpaHsucropa. OTBET 3ammcaTh C TpeMs 3HAKaMU IOCiIE 3amsiTod 0e3
OKPYTIICHHMS, YIHUTBIBas, uTO €= 2,72

15.

CpenHuii NpOLEHT HapylIeHUs padoThl KUHECKOIIA TEIEBU30pa B T€UCHUE TapaHTUHHOIO CPOKa
paBeH 12. BeraucnuTh BEpOATHOCTH TOTO, YTO U3 46 HAOIFOMaeMbIX TEIIEBU30POB 36 BBIACPKAT
rapaHTuiiHelii cpok. OTBeT 3amucaTh C TpeMs 3HAKaMHU TOCNe 3amaToil 0e3 OKpyTrJceHus,

YUUTHIBAS, YTO (0(2,04) =0,0498 , (/)(2,8) =0,0079.

16.

BepositHOCTh TOsIBIeHUST cOOBITHS B KakaoM 3 2000 He3aBUCHMBIX MCTBITaHUi paBHa 0,7.
Haiitu BeposiTHOCTB TOTO, uTO cOOBITHE HacTynuT 1400 pa3. OTBeT 3anucarhb ¢ TpeMs 3HaKaMH

nocsie 3anstoii 6e3 okpyrienns, yautsisas, uto ¢(0)=0,3989, ¢(1)=0,2420.

17.

BeposiTHOCTB TIOSIBIIEHUS COOBITHS B KaXK10M 13 21 HezaBucHMOro ucnbitanus paBaa 0,7. Haiitn
BEPOSITHOCT TOTO, YTO COOBITHE HACTYNHT He MeHee 11 pa3. OTBeT 3anucaTh ¢ TpeMs 3HAKAMU

mocie 3ansaTod 0e3 OKpYTJeHWs, YYHUTHIBas, 4YTO @(1,76) =0,4608, <D(1) =0,3413,
@(2,18) =0,4854 , @(3) =0,49865 .

18.

Mpsounemnna obcmyxkusaer 1000 BepereH. BeposaTHOCTh 00pbiBa HUTH Ha OJJHOM BEpETEHE B
teuerne |1 muH paBHa 0,004. HaliTi BeposTHOCTB TOTO, UTO B Te€UeHHE | MIUH OOPBHIB MPOU30HIET
Ha miectd BepereHax. OTBET 3amucarh ¢ TpeMs 3HaKaMM IIOCNe 3alsiTod 0e3 OKpyIJeHus,
y4uTHIBas, uto € =2,72

19.

BepositHOCTh TOsiBNIeHHsT cOOBITUST B KakgoM m3 900 He3aBHCHMBIX HCIBITaHU paBHa 0,5.
Haiitu BeposTHOCTB TOTO, 4TO cOoOBITHE HacTynuT 450 pa3. OTBeT 3amucarh ¢ TpeMsl 3HaKaMH

nocJie 3amsiTol 0e3 OKPYTJIeHus], YUUThIBas, YTO (p(O) =0,3989, (0(2) =0,0540.

20.

BepositHOCTB TOTO, UTO M3/1€HE — BBICIIEro copTa, paBHa 0,5. HaifTu BeposSTHOCTH TOTO, YTO U3
1000 m3menwmii 500 — Beicmiero copra. OTBET 3ammcarh ¢ TpeMs 3HAKaMH IIOCIE 3araToi 0e3

OKPYTJICHUS, yYUTHIBAS, UTO (p(O) =0,3989, go(l) =0,2420.

21.

BeposiTHOCTh TOSIBIIEHUSI COOBITHS B KXKIOM M3 HE3aBUCHUMBIX HCIbITaHWH paBHa (,8. Halitu
BEpPOSITHOCTH TOT0, uTO B 100 HcmbITanmsax coObITHe HacTynuT He MeHee 70 u He 6onee 80 pas.
OTBeT 3ammMcaTh C TpeMs 3HAKAMM IIOCJIE 3amsaToll 0e3 OKPYIJICHHUS, Y4YWThIBas, 4TO

®(0)=0, ®(2,5)=0,4938, ®(1)=0,3413, ®(2)=0,4772.

22.

BeposiTHOCTB TOTO, UTO M3MIETNE — BBICILIETO KauecTBa, paBHa 0,5. HaliTu BepOATHOCTH TOTO, YTO
n3 400 u3genui YuCiIo U3AEIMN BBICIIErO KauecTBa cocTaBUT OT 194 mo 208. OTBeT 3anucats
TpeMs 3HaKaMH ocJie 3aITON 0e3 OKpYTJICHHUS, YUIUTHIBAS, 4To

®(0,8)=0,288%; @(0,6)=0,2257, @(0,77)=0,2794 , d(11)=0,3643.




23.

Haittu BepositHOCTH TOTO, uTOo Tpu 400 ucmbITaHusIX coObiThe mosiBuTcs 200 pas, ecnu
BEPOSITHOCTD €T0 HACTYIIJICHUS B KaX/I0M He3aBHCUMOM HcibiTaHuu paBHa 0,2. OTBeT 3anucaTh

C TpeMs 3HAKAMH IOCHe 3amiToil 6e3 OKpyrieHws, yuuthBas, uro ¢(0)=0,3989,

¢(3)=0,0044 .

24.

Bcexoxects ceMsH gaHHOro pacteHmst paBHa 0,9. Haittm BepostHOCcTh TOro, uto m3 900
MOCaKEHHBIX CEMSH YHCIIO IpopocuX OyaeT 3akimtoueHo Mexxay 790 u 830. OTBer 3anmucats C

TpeMsi 3HaKaMd TIOCJiE 3amsiTod ©0e3 OKpYIJeHHs, YYHWTHIBas, 4TO @(0,15) =0,0596,
®(1,2)=0,3849, @(2,22)=0,4868.

25.

BepositHocTh pokneHus Manpurka paBHa 0,5. Haifitm BepositHocTs TOro, uro mu3 1000
poxxaaromuxcs nereil MmanpunkoB Oynmet He mMenee 500, Ho He Oomee 550. OTBer 3ammcaTh C

TpeMsl 3HaKaMH IOCIIe 3aIITON Ge3 OKpyriieHus, yuntsias, uro @(0)=0; @(3,16)=0,499,
®(0,44) =017, @(1,16)=0,3770.

3agaua 7

Haiitu 3akoH pacmpeneneHus yKa3aHHOM IUCKPETHOM CIy4ailHOW BEIWMYMHBI. BBIUHCIUTH
MaTeMaTH4yeckoe oxuaanue M [X ] . B oTBeT 3anucarp uncio ¢ AByMs 3HAKaMU IOCJIE 3aISITOM
0e3 OKpyTJICHHMS.

HpOH?;BOI[SITCﬂ TpI/I BI)ICTpCJ'Ia II0 MHUIIICHH. BepOHTHOCTB nopanceHHa MHUIICHU nemeM
BeIcTpenoM pasHa 0,4, BTopeiM — 0,5, TpethrM — 0,6; CB X — griciio mopakxeHnid MUIIIEHU.

Haiitu 3akoH pacnpeneneHusi yKa3aHHOW AUCKPETHOM CIy4allHOW BEIWMYMHBI. BBIUHCIUTH
MaTeMaTH4yeckoe oxuaanue M [X ] . B oTBeT 3anucarp uncio ¢ AByMs 3HAKAMU TIOCJIE 3aISTOM
0e3 OKpyTJICHHMS.

BeposiTHOCTE 6€30TKa3HOM paOOTHl B TEUEHUE TAPAHTHIHHOTO CPOKa JIsl TEIICBU30POB MIEPBOTO
tuna paBHa 0,9, Broporo tuma — 0,7, Tperbero tuma — 0,8; CB X — 49ucio TeneBH30pOB,
npopaboTaBIINX rapaHTHHHBIN CPOK, CPENIU TPEX TEIEBU30POB PA3HBIX THIIOB.

Haiitu 3akoH pacrnpeneneHus yKa3aHHOW JUCKPETHOW CIy4yalHOM BeJWYMHBI. BBIUHUCIWTH
MaTreMaThieckoe oxuganue M [X] B otBer 3ammcats cymmy M [X ]+P(X =3) ¢ aByms
3HAaKaMH II0CIIe 3aMsATON 0e3 OKPYTIICHUSI.

BeposTHOCTB OpakeHust eIl Ipu 0JHOM BeicTpene paBHa 0,6; CB X — uncino nopaxxeHuit nenu
MIPU YETHIPEX BBICTPETIax.

HaiiTu 3akoH pacnpejeneHus yKa3aHHOM JUCKPETHOW CJydailHOW BeJIMYMHBI. BBIUHUCIWTH
MaTreMaThieckoe oxuganue M [X] B otBer 3ammcats cymmy M [X ]+P(X =2) c¢ aByms
3HaKaMU I10CJIe 3arsiTol 0e3 OKpYIIeHHS.

BeposiTHOCTD BbIIycKa mpuOOpa, yIOBIETBOPSIOLIEro TpeOoBaHMsAM KauecTBa, paBHa 0,9. B
KOHTPOJIBHOW maptuu 3 npubopa; CB X — unciio npubopos, yA0BIETBOPSIOMINX TPEOOBAHUSIM
Ka4yecTBa.

Haiitu 3akoH pacnpeneneHus yKa3aHHOW AMCKPETHOM CIy4alHOM BENMYMHBI. BhIUUCIUTH
MaTeMaTHyeckoe oxuaanue M [X ] . B oTBeT 3anmcate 4ncio ¢ 1ByMs 3HaKaMU MOCJIE 3aIsATON
0e3 OKpyTJICHUS.

BepositHocTh nepeBbinoiaHenus wiana it CY-1 pasua 0,9, aus CY-2 — 0,8, mus CY-3 — 0,7
CB X —uncio CVY, nepeBhINOIHUBIINX IJIaH.

Haiitu 3akoH pacnpeneneHusi yka3aHHOW IJUCKPETHOW CiydailHOW BeIUYHMHBI. BbUMCIUTH
MaTeMaTHyeckoe oxuganue M [X] . B otBer 3amucare cymmy M [X ] +P(X =1 c aByms
3HAaKaMH I10CJIe 3aMATON 0€3 OKPYIJICHUS.

BeposiTHOCTE TTOnIaganwmst B 1elb Py ogHOM BeIcTpene pasHa 0,8; CB X — umcimo nmomamanuii B
L[eJIb IPU TPEX BHICTPEIIaX.

Haiitn 3akoH pacnpeneneHus yKa3aHHOW AMCKPETHOM cly4yailHOM BENWYMHBI. BBlUMCINTH
MaTeMaThyeckoe oxuganue M [X] B otser 3anucare cymmy M [X ]+P(X =3) ¢ aByms

3HaKaMH I1OCTIe 3aIsToN 0e3 OKpyTJICHHUSI.




BeposTHOCTS ciauu JAaHHOTO SK3aMEHa JJIsl KaXK0T0 U3 YeThIpex CTyaeHToB paBHa 0,8; CB X —
YUCJIO CTYICHTOB, CIABIINX dK3aMECH.

Haiitu 3akoH pacnpeneneHusl yKa3aHHOW AUCKPETHOM CIy4allHOW BEIWMYMHBI. BBIUHCIUTH
MaTeMaThdeckoe oxxuaanne M [X ] . B oTBeT 3ammcats 94ncio ¢ IByMs 3HAKaMH TTOCIIE 3aIlITON
0e3 OKpyTJICHuSI.

BeposTHOCTD ycHemHoi ¢/jauu MepBoro dK3aMeHa Jijisl JaHHOTO cTyneHTa paBHa 0,9, BToporo
sk3amena — 0,8, tpetbero — 0,7; CB X — 9ncio ciaHHBIX 9K3aMEHOB.

Haiitu 3akoH pacnpeneneHuss yka3aHHOW JUCKPETHOM CIy4ailHOM BEIWYMHBI. Bp4uciInTh
MaTeMaThdeckoe oxxuganne M [X ] . B oTBeT 3anucarh 4uciIo ¢ ABYMs 3HAKAMMU MOCTE 3aIATON
0e3 OKpyTJICHHSI.

Msta 6pocaercsi B KOp3UHY A0 MIEPBOTO IMpOMaxa, HO 4rciio OpockoB He Oonee 4. BeposTHOCTH
MO JaHus MSTYOM B KOP3UHY MpH KaxaoM Opocke paBHa 0,4. CB X — uncno OpocKoB.

10.

Haiitu 3akoH pacnpeneneHuss yka3aHHOW JUCKPETHOM CIy4ailHOM BEJIWYUHBI. BpUHCINTB
MatemaTnueckoe oxuanne M[X]. B otser sammcars cymmy M [X ] + P(X =1) ¢ geyms

3HAKaMU I10CJIe 3aMAToi 0e3 OKpYIJIeHUs..

W3 nmaptum B 20 uzgenuil, cpeu KOTOPhIX MMEETCS YeThIpe HECTaHJAPTHBIX, IS MPOBEPKHU
KauecTBa BBHIOpaHBI CirydaifHbIM oOpa3om 3 manenus; CB X — umncno HecTaHIapTHRIX M3ACTUi
CpeJii IPOBEPSIEMBIX.

11.

Haiitu 3akoH pacnpeneneHus yKa3aHHOM JUCKPETHOW CJIydailHOM BeJMYMHBI. BBIUHUCIWTH
MareMaThiyeckoe oxuaanue M [X] B otBer 3ammcats cymmy M [X ]+P(X =2) c¢ aByms
3HAaKaMH ITOCIIE 3aMsATON 0e3 OKPYTIICHUSI.

BeposTHOCTE IpueMa KaxJ10Tro U3 4eThlpex paanocurHanoB pasHa 0,6; CB X — uncio npuHSTHIX
paluOCUTHAJIOB.

12.

Haiitu 3akoH pacnpeneneHuss yKa3aHHOM JUCKPETHOW CIy4dailHOW BeJMYMHBI. BBIUHACIWTH
MareMaTHyeckoe oxxuganne M [X ] . B oTBeT 3anmcaTs 4ncio ¢ AByMs 3HaKaMH MOCIE 3alITON
0e3 OKpyTIICHHS.

BeposiTHOCTD ONIaaHKS B LIeJIb U3 OPYAUS IIPH IepBoM BeicTpene pasHa 0,1, npu Bropom — 0,4,
npu TpetbeM — 0,7. [IpennaraeTcst mpoussecTu TpH BbicTpena. CB X — uncio nonaiaHuii B 1Eb.

13.

Haiitu 3akoH pacrnpeneneHus yKa3aHHOM JUCKPETHOW CJydailHOW BeJIMYMHBI. BBIUHUCIWTH
MaTreMaThieckoe oxuganue M [X] B otBer 3ammcats cymmy M [X ]+P(X =3) ¢ aByms
3HAaKaMH IIOCIIe 3amsATON 0e3 OKPYTIICHUSI.

90 % naHenei, M3roTaBIMBaEMbIX Ha KEJIE300€TOHHOM 3aBo/ie, — Bhiciiero copta; CB X — uucio
HaHeneﬁ BBICILICTO copTa u3 quBIpeX, B3STBIX Hayra,a.

14.

Haiitu 3akoH pacnpeneneHuss yka3aHHOW IUCKPETHOM Ciy4allHOW BeIWMYMHBI. BbIUMCIUTH
MaTeMaThieckoe oxuganue M [X] B otBer 3ammcats cymmy M [X ]+P(X =2) c¢ aByms
3HaKaMU I10CJIe 3arsiTol 0e3 OKpYIJICHHS.

BeposiTHOCTE OTKa3a mpubopa 3a BpeMs UCTIBITaHUS Ha HajexkHocTh paBHa 0,2; CB X — uncino
puOOPOB, OTKA3aBUINX B paboTe, Cpe/iv MSATH UCIIBITHIBAEMBIX.

15.

Haiitu 3akoH pacnpeneneHusi yKa3aHHOW AUCKPETHOM Ciy4allHOW BeIMYMHBI. BbIUMCINTH
MareMaThyeckoe oxxuganne M [X ] . B oTBeT 3ammcate 4ncio ¢ 1ByMs 3HAKaMU TIOCIIE 3aIATOM
0e3 oKpyTiIeHusI.

B niepBoii kopodke 10 carbHUKOB, U3 HUX 2 OpaKOBaHHBIX, BO BTOPOi — 16 calbHHUKOB, U3 HUX 4

OpakoBaHHBIX, B TpeThell — 12, n3 Hux 3 OpakoBaHHbIX; CB X — 4uncio OpakoBaHHBIX CATbHUKOB
IPY YCJIOBHH, YTO U3 K&XKJOH KOPOOKH B3SITO HAYTa/l 110 OJHOMY CAJIbHUKY.

16.

Haiitu 3akoH pacnpeneneHusi ykKa3aHHOM JHUCKPETHOW cliydailHOW BeIWYUHBI. Bp4uciuTh
MaTeMaTHyeckoe oxuganue M [X] B otser 3ammcate cymmy M [X ]+P(X =1) ¢ aByms
3HaKaMHU T0CIie 3arsTol 0e3 OKpYTIICHHS.

[IpousBoauTCs TpU HE3aBUCHUMBIX OIBITA, B KaXKAOM U3 KOTOPBIX COOBITHE A TOSBISETCSA C
BeposiTHOCTB 0,4. CB X — yncio nosiBiieHuid coObITHS 4 B TPEX OMBITaX.

17.

Haiitu 3akoH pacnpeneneHusi ykKa3aHHOW JUCKPETHOM cly4ailHOM BEIWYMHBI. Bb4uCIUTh
MaTeMaTHyeckoe oxuganue M [X] B oter 3ammcate cymmy M [X ]+P(X =1) ¢ aByms

3HaKaMH IIOCTIe 3aIsIToN 0e3 OKpyTIICHHUSI.




BeposTHOCTh BBIXOZIA U3 CTPOS KAXKIOTO M3 TPex OJIOKOB mpubopa B TEUCHHE TapaHTUHHOTO
cpoka pasaa 0,3; CB X — unciio 6JI0KOB, BEIICAIINX U3 CTPOS B TCUCHUE TAPAHTHITHOTO CPOKA.

18.

Haiitu 3akoH pacnpeneneHusl yKa3aHHOW AUCKPETHOM CIy4allHOW BEIWMYMHBI. BBIUHCIUTH
MaTeMaThdeckoe oxxuganne M [X ] . B oTBeT 3ammcats 94ncio ¢ IByMs 3HAKaMH TTOCIIE 3aIlITON
0e3 OKpyTJICHuSI.

BeposTHOCTB TOTO, 4TO ETANb C IEPBOTO aBTOMATa YAOBJIETBOPSIET CTaHAAPTY, paBHa 0,9, ms

Broporo aBromata — 0,8, mis tperpero — 0,7; CB X — umcno nmeranei, yIOBIETBOPSIOIINX
CTaHJIaPTY, IPH YCIIOBUH, YTO C KAXKJIOTO aBTOMATa B3ATO HAYTaJ] 110 OJJHOM JICTaJIH.

19.

Haiitu 3akoH pacnpeneneHuss yka3aHHOW JUCKPETHOM CIy4ailHOM BEIWYMHBI. Bp4ucinTh
MaTeMaTudeckoe oxuaanue M [X ] . B oTBeT 3anucarh ynciao ¢ ABYMs 3HAKAMHU TTOCIE 3aISTON
0e3 OKpyTIeHHS.

BeposTHOCTH TOpaskeHHS IS KaKIBIM U3 TPEX CTPEIKOB paBHBI cooTBeTcTBeHHO 0,7; 0,8; 0,6;
CB X — yucio nmopa>xeHui 1eiau Npy YCIOBUHU, YTO KaXKIbIM U3 CTPEIKOB cleial MO OJHOMY
BBICTpEITY.

20.

Haiitu 3akoH pacnpeneneHusl yKa3aHHOW AUCKPETHOM CIly4allHOW BEIUYHMHBI. BpIUHCIUTH
MaTeMaTtndeckoe oxxuganne M [X ] . B oTBeT 3ammcats 4ncio ¢ IByMs 3HAKaMH TTOCIIE 3aIlsITOH
0e3 OKpyTJICHHMS.

BeposTHOCTH BBIXO/Ia M3 CTPOS B TEUCHUE FApaHTHIHOTO CPOKA KaXKI0T0 M3 TPEX Y3JIOB Ipubopa
paBHbI cootBeTcTBeHHO 0,2; 0,3; 0,1; CB X — yncio y310B, BBILEAIINX U3 CTPOS B TEUCHUE
rapaHTHHHOIO CpPOKa.

21.

Haiitu 3akoH pacnpeneneHus yKa3aHHOM JUCKPETHOW ClIy4dailHOM BeJIMYMHBI. BBIUHUCIWTH
marematndeckoe oxuganue M [X]. B orser sammcars cymmy M [X]|+P(X =2) ¢ gByms
3HAKaMH IOcJIe 3amsITol 0e3 OKpyTIICHuUSI.

BeposTHOCTD TonaiaHuss MSYOM B KOP3UHY MPH KaXIOM OpOCKe sl JaHHOTO OackeTOoiIHcTa
paBHa 0,4; CB X — yuciio nmonajianus Ipy 4€ThIpex OpoCcKax.

22.

HaiiTu 3akoH pacnpeneneHuss yKa3aHHOM AUCKPETHOW CIy4dailHOW BeJIMYMHBI. BBIUHUCIWTH
MareMaThiyeckoe oxuganue M [X] B otBer 3ammcats cymmy M [X ]+P(X =2) c¢ aByms
3HAaKaMH IIOCIIe 3aMsATON 0e3 OKPYTIICHUSI.

B naptum u3 25 wznenwii 6 OpakoBaHHBIX. J[JIs1 KOHTPOJS MX KadecTBa CIy4alHBIM 00pazoM
otouparoT Tpu m3aenus; CB X — yrcno OpakoBaHHBIX M3/ICIHN CpeId OTOOPAHHBIX.

23.

Haiitu 3akoH pacnpeneneHus yKa3aHHOM JUCKPETHOW CIy4ailHOW BeJIWYUHBI. BhIUHUCIWTH
MareMaTHyeckoe oxuganue M [X] B otBer 3amucate cymmy M [X ]+P(X =1) ¢ aByms

3HaKaMU I10CJIe 3arsiTol 0e3 OKpYIJIeHHS.

Brixon u3 cTpost KOpoOKH Hiepead MPOUCXOIUT 110 TPEM OCHOBHBIM IPUYHHAM: TIOJIOMKa 3yObeB
IIECTEpPEeH, HEAOMYCTUMO OOJbIINE KOHTAKTHBIE HANPSHDKEHWS W UBJHUIIHAS KECTKOCTh
KoHCTpyKuuH. Kaskaas U3 mpuyvH NPUBOAMT K MOJIOMKE KOPOOKH Iepenad ¢ OJHOW M TOH ke
BepoATHOCTBIO, paBHOW 0,1; CB X — 4ncno npu4MH, NPHBENIIMX K IOJOMKE B OJHOM
VCIIBITAHUH.

24,

HaiiTu 3akoH pacrnpeneneHus yKa3aHHOM JUCKPETHOW CJydailHOW BEJIWMYUHBL. BBIUHUCIWTH
MaTeMaThiyeckoe oxuaanue M [X] B otBer 3ammcats cymmy M [X ]+P(X =2) c¢ aByms
3HaKaMU T10CJie 3arsTol 0e3 OKpYTIeHHS.

IIpousBoasTCcs UCTIBITAHUS Ha HAAEKHOCTH 3 u3laenuil. BeposTHOCTH BblAEpKaTh UCIIBITAHUS
Jutst Kaxgoro m3aenus pasHa 0,4. CB X — guciio u3nenwii, BEIACPIKABITNX HCIIHITAaHUS.

25.

Haiitu 3akoH pacnpenelieHHs] yKa3aHHOW AMCKPETHOM cClly4allHON BEJIMYMHBI. BBIUHUCIWUTH
MaTeMaTHueckoe oxuaanue M [X] B otBer 3ammcath cymmy M [X ]+P(X =1) c nByms
3HaKaMH T0cJie 3aIsTol 0e3 OKpPYTIeHHUS.

[IpoBomsATCS TpH HE3aBUCUMBIX U3MEPEHUS HCcaeayeMoro odpasma. BeposTHOCTE TOMYyCTUTH
omuOKy B KaxaoM m3mepernn pasHa 0,01; CB X — gucmo ommOoK, JOMYIIEHHBIX B U3MEPCHHUSIX.

3agaua 8

Hana ¢pyuknus pacupenenenus F(x) CB X . Haiitu mucniepcuto D[X]. OtseT 3anucarh ¢ AByMsS
3HAKAMU MOCJIC 3aMsATol 0€3 OKPYTIICHHS.




0 mpu x <0,
F(x)= %Xs npu 0<X<2,

1 mpu X > 2.

Hana pynkuus pacnpenenenus F(x) CB X. Haiitu marematudeckoe oxunanue M [X] . OTBer

3amucaTh ¢ IBYMsI 3HAKaMH IOCIIE 3asToN 03 OKPYTIICHUSL.
0 mpu x <0,

1.,
F(x)=4—(2x" +5x npu 0<X<3,
00 =155 ) p

1 mpu X > 3.

Hana ¢yukuus pacnpenenenus F(x) CB X. Haittu aucniepcuro D[X]. OtBer 3amucath ¢ AByMsI
3HAKaMH TI0CJIE 3aIATOM 6e3 OKPYTIICHHSL.

0 mpu x <0,
1.
F(x)= §x mpu 0<X<3,

1 mpu X > 3.

Hana ¢yukims pacnpeneneaus F(x) CB X. Haiitu BepositHocTs nmonananust CB X Ha oTpe3ok
[a, B ] . OTBeT 3anmcaTh ¢ AByMsI 3HAKaMU I1OCTIe 3aIs1TON 0€3 OKPYIJICHHUS.

0 mpu x <0,
1
F(x) =< —(x*+2x mpu 0<X<4, a=0, f=1.
00 =155( ) mp B
1 mpu X > 4;

Hana yukuus pacnpeneienus F(x) CB X. Haiitu marematudeckoe oxuaanne M [X] . OtBer

3aIucaTh C AByMS 3HAKaMH I0CJIe 3arsiTol 0e3 OKPYTIICHHUSI.
0 npu x <0,

1,
F(X) = E(x +X)  mpn 0SX<2,

1 npu X > 2.

Hana ¢yukuust pacupenenerus F(x) CB X. Haiitu matemarudeckoe oxunanue M [X] . OtBer

3amucaTh C AByMS 3HAKaMH I0CTIe 3arsiTol 0e3 OKPYTIICHHUSI.
0 npu x <0,

1,2
F(X) = 2—0(x +X)  mpn 0<x<4,

1 mpu X >4.

Hana ¢pynkius pacnpenenenus F(x) CB X. Haiiti BepositHocTs monananust CB X Ha oTpe3ok
[, 8] . OtBer 3anmcath ¢ AByMs 3HAKAMH T0CIIE 3aMISTON Ge3 OKPYIICHHUS.

3z
0 npu x < —,
PR
Y4 KY/4 5z
F(x) =4 cos2x npu — < X< 7, a=—, f=—.
(x) pu — 2 B 5
1 pu X > 7;

Hana ¢ynkius pacnpenenenus F(x) CB X. Haiitu BepositHocTs onananust CB X Ha oTpe3ok
[, B] . OtBer 3anmcath ¢ AByMs 3HAKAMH T0CIIE 3aIISTON O€3 OKPYIICHHUS.




0 npu x <0,

F(x)=41-cosx  mpu ngs%, a:O,ﬂ:%.
T
1 npa X >—;
Py
9. Hana pynkuus pacnpenenenus F(x) CB X. Haiitu marematudeckoe oxunanue M [X] . OTBer
3amucaTh ¢ IBYMsI 3HAKaMH IOCIIE 3asToN 03 OKPYTIICHUSL.
0 npu x <0,
1.3
F(x)=q—(Xx> +8x npu 0<x<4,
00 =155( ) mp
1 npu X >4.
10. Hana ¢yukuus pacnpenenenus F(x) CB X. Haittu aucniepcuro D[X]. OtBer 3amucath ¢ AByMsI
3HAKaMU MOCIIe 3arsaTol 0e3 OKpPYTIICHHS.
0 mpu x <—1,
F(X) = é(x+1)2 npu —1<X<2,
1 mpu X > 2.
11. Hana ¢yukius pacnpeneneaus F(x) CB X. Haiitu BepositHocTs nonananus CB X Ha oTpe3ok
[, B] . OtBer 3anmcars ¢ 1ByMs 3HAKaMH IOCIE 3ISTON €3 OKPYIJICHHUS.
T
0 mpu x <—,
P
. T T 3z
F(x)=91-sinx npu —< X<, a=—, f=—.
(x) pn > P=
1 npu X > 7;
12. Hana ¢ynkuus pacnpenenenus F(x) CB X. Haittu aucniepcuro D[X]. OtBer 3amucath ¢ qByMsI
3HAKaMH T0CJIe 3arsTON 03 OKPYTJICHUSI.
0 npu x <—1,
1
F(X)=<1=(x"+1 mpu —1<x<2,
(%) 9( ) mp
1 npu X > 2.
13. Hana dyuaxuus pacrpeneneans F(x) CB X. Haittu maTemaTrueckoe oxupanne M [X] . OTBer
3anmcarh ¢ JByMs 3HAKAMHM TIOCJIe 3ansToi 6e3 OKpyTJICHuUS.
0 npu x <0,
122
F(x)=4—(3x" +2x mpu 0<X<3,
00 =155l ) mp
1 mpu X > 3.
14.

Hana ¢pynkius pacnpenenenus F(x) CB X. Haiiti BepositHocTs monananust CB X Ha oTpe3ok
[a, B ] . OTBer 3anmcaTh ¢ AByMsI 3HAKaMH I1OCTIE 3arsTol 0e3 OKpYTIICHHSL.

3
0 mpu X <—,
L
3 3 T
F(xX)=qcosx mpu —<X<2r, a=—, [f=—.
(x) pr = 5 B 2
1 mpu X > 2r;




15.

Iana ¢yuakuus pacrpeneneans F(x) CB X. Haititu maTemaTiueckoe oxumanne M [X] . OTBer

3amucaTh ¢ IBYMsI 3HAKaMH IOCIIE 3arsToN 03 OKPYTJICHUS.
0 npu x <0,

1/
F(x) = E(X +2x)  npn 0<X<3,

1 npu X > 3.
16. Hana ¢yukuus pacnpenenenus F(x) CB X. Haittu aucniepcuro D[X]. OtBer 3amucath ¢ AByMsI
3HaKaMU I10CJIe 3ariTol 0e3 OKPYIJICHHS.
0 mpu x <—1,
F(x)= %(x+1) npu —1<x<4,
1 mpu X > 4.
17. Hana ¢yunkims pacnpenenenus F(x) CB X. Haiitu BepositHocTs monananust CB X Ha oTpe3ok
[a, B ] . OTBeT 3anmcaTh ¢ AByMsI 3HAKaMH 1IOCTIE 3aIs1TON 0€3 OKPYIJICHHUS.
0 mpu x <0,
F(x)={sinx  mpu osm%, a=o,ﬁ=%.
T
1 npu X >—;
P
18. Hana yukuus pacnpeneienus F(x) CB X. Haiitu maremaTudeckoe oxuaanne M [X] . OtBer
3aMucath ¢ ABYMS 3HAKaMH TIOCIIE 3aIATOH 0e3 OKPYTIICHUS.
0 npu x <0,
- (x*+3x) . ,
X)=4—mm= ompu 0<X<2,
14 P
1 npu X >2.
19. Hana ¢yukuust pacupenenenus F(x) CB X. Haiitu maTemarudeckoe oxunanue M [X] . OtBer
3aMucath C ABYMS 3HAKAMU TIOCIIE 3aIITOH 0e3 OKPYTIICHUS.
0 mpu  x <1,
(x*-x)
F(x)= E— npu 1<X<2,
1 mpu X > 2.
20. Hana dyaxuus pacrpeneneans F(x) CB X. Haittu maTemaTiueckoe oxupanne M [X] . OTBer
3amnucarhb ¢ IByMs 3HAKaMHM IOCJIe 3aIsIToi 0e3 OKpyTIIeHusI.
0 mpu x <0,
(x2 + x)
F(x)= e mpu 0<X<2,
1 mpu X > 2.
21.

Hana ¢ynkuus pacupenenenus F(x) CB X. Haiitn marematndeckoe oxunanue M [X] . OtBer

3ammcath ¢ BYMs 3HAKaMH OCIIE 3aIATOi 0€3 OKPYTJIeHHSI.
0 npu x <0,

1/
F(X) = E(X +3x) mpu 0<Xx<2,

1 npu X > 2.




22.

Iana ¢yuakuus pacrpeneneans F(x) CB X. Haititu maTemaTiueckoe oxumanne M [X] . OTBer

3armucaThb C AByMs 3HAKaMH I1OCJIC 3aIsITON 663 OKpYTIJICHUA.
0 npu x <2,

1.

F(X) = §(X ~2x)  mpu 2<X<3,

1 mpu X > 3.

23.

Hana ¢yukuus pacnpenenenus F(x) CB X. Haittu aucniepcuro D[X]. OtBer 3amucath ¢ AByMsI
3HAKaMH TI0CTIe 3aMTol 6e3 OKPYTJICHHUSI.
0 mpu x <2,

F(x)= %x—l npu 2<X<4,

1 npu X > 4.

24,

Hana ¢ynkius pacnpenenenus F(x) CB X. Haiitu mucnepcuto D[X].
0 mpu x <0,

F(x)= %X mpu 0<xX<6,

1 mpu X > 6.

25.

HMana dyuaxuus pacrnpenenenns F(x) CB X. Haittu qucnepcuio D[X]. OtBeT 3amucath ¢ AByMsI
3HAKaMH T10CJIe 3aIsITON 0e3 OKPYTIICHHUS.
0 npu x <—1,

1 1
F(X)=q=Xx+= mopu —-1<x<1,
(x) SX+5 TP

1 mpu X >1.

3agaua 9

BaJ'II/IK, U3TOTOBJIEHHBIN aBTOMATOM, CUHUTACTCA CTAHAAPTHBIM, €CJIN OTKJIIOHCHHUC €ro JuaMeTpa
OT IPOCKTHOI'O0 pa3dMepa HC IMPCBLIIIACT 2 MM. CHy‘laﬁHHe OTKJIOHCHUA NUAMCETPOB BAJIMKOB
IIOOYUHSKOTCS HOpMaIILHOMy 3aKOHy co Cpe}lHI/IM KBaHpaTI/I‘IHBIM OTKJIOHCHUECM 1,6 MM U
MaTeMAaTHYCCKUM OXKUAAaHUCM, PaBHBIM 0. CKOHLKO CTaHAAPTHBIX BAJIMKOB (B %) N3roTaBJInBAcCT
aBTomar? OTBGT 3arucaTtb C ABYyMs 3HAaKaMU ITOCJIC 3aITON 663 OKpYIJICHUA, YUUTBIBAA, 4TO
@(1,25) =0,3944 , O(1) =0,3413 , ®(2)=0,4772.

[Mpu ompeneneHWn pacCTOSHUS PaJUOIOKATOPOM CITydaiiHbIe OIIMOKU pPacTIpEeNeNsIoTCs 10
HOpPMaJIbHOMY 3aKoHY. KakoBa BEpOSITHOCTH TOTO, YTO OIIMOKA P ONPEICIICHHH PACCTOSHUS
He TpeBBICUT 2() M, €CJIM U3BECTHO, YTO CUCTEMATHYECKUX OIMIMOOK PaJInoJIOKaTOp HE JIOMyCKaeT,
a aucriepcust ommoOok paBHa 1370 M? OTBer 3amucarh ¢ JBYMsI 3HAaKaMH TIOCIe 3arsTol 0e3
okpyrienus, yanutbiBast, uto @(0,54) =0,2054 , @(1) =0,3413, @(3)=0,4986 .

Bce 3HaueHmns paBHOMEPHO paclpeAeIeHHOMN ClTydyaliHON BEeIMUYMHBI X JIexkaT Ha oTpeske [2; §].
HaiiTi BeposITHOCTD MOTajaHust CIy9aifHON BeTHIrHBI X B TpoMexyTok (3; 5). OTBeT 3anucaTth
C TpeMs 3HaKaMH M0CJIe 3aIsITON 0e3 OKpyTIIeHuUsI.

Crnyuaitnas BenuuuHa X mogunHeHa 3akoHy [lyaccoHa ¢ MaTeMaTH4eCKUM OXKUAaHUEM, PABHBIM
3. Haiftu BepOsITHOCTH TOTO, YTO ClTydaifHas BeIMYrnHa X MPUMET 3HAYeHHE, MEHbIIee, YeM ee
MaTteMaTuueckoe oxxunanue. OTBET 3anucarhb ¢ TpeMsl 3HaKaMU I10cjIe 3alsITol 0e3 OKpyTiIeHus,
y4uTHIBast, 4To € =2,72

Lena nenenus mkansl m3MepuTebHOro npubdopa pasHa 0,2. [lokazanus mpubopa OKpyTIIsSIOTCS
no onmokaiimero aenenus. CauTasi, 9To OMMOKH H3MEpPEHHs pactpeeNieHbl pABHOMEPHO, HAUTH
BEPOSITHOCTB TOT'O, YTO MpHU oTcueTe OyneT caenana omuoOka, menpmas 0,04. OTBeT 3amucath C
OJTHMM 3HAKOM I10CJI€ 3aI5ITO 03 OKpYTIICHHUSI.

[ToTok 3asBOK, MOCTyMalOMMX Ha TeleQOHHYIO CTaHIMIO, MOMYMHEH 3aKkoHy [lyaccoHa.
Marematnueckoe OKHJaHNe Yrciia BEI30BOB 3a 1 1 paBHO 30. HaliTi BEpOSITHOCT TOTO, 9TO 32
1 MHH TIOCTYITUT HE MEHEE ABYX BBI30BOB. OTBET 3aMucaTh ¢ ABYMs 3HAKAMU TIOCJIE 3aIAToi 0e3




OKPYTJICHHS, YYUTBIBAs, 4TO €= 2,72

B nortepee paswirpeiBaloOTCsi MOTOIIMKJI, BEJIOCHIIEN U OJHM yachl. HallTu maremaTuueckoe
OKM/IaHUE BBIMTPBIIIA JUIS JIMIA, UMEIOUIero Tpu Omiera, eciu olliee KOJIMYECTBO OUIIETOB
pasao 100. OTBet 3anucaTh ¢ ABYMsI 3HAKaMU MOCIIE 3aMsiTON 0€3 OKPYTIICHHS.

CuwnraeTcs, 4TO U3/IeJIHe BHICIIErO KAUuecTBa, €CIIM OTKJIOHEHHE €r0 Pa3MEepPOB OT HOMUHAITLHBIX
HE TIPEBOCXO/UT TI0 a0COMIOTHOH BenmmuuHe 3,6 MM. City4aiiHbIe OTKIOHEHHS pa3Mepa H3/Aemus
OT HOMHUHAJIBHOTO TIOAYMHSIOTCS HOPMAJIBHOMY 3aKOHY CO CPEIHUM KBaJlpaTHYHBIM
OTKJIOHEHHEM, paBHbIM 3 MM. CHCTeMaTH4YecKHe OTKJIOHEHHs OTCYTCTBYIOT. OIpeneinTh
cpelHee YHCIO HM3AENMil BhIcIero KadectBa cpeaw 100 msrorosmennbix. P(1,2) =0,3849,

@(1,1) =0,3643, (1) =0,3413 .

Pa3smepsl nuaMeTpoB feTanell BHITYCKaeMbIX LIEXOM — CIIydaiiHas BEJIMYMHA, pacIpeiesicHHAsS
10 HOPMAaNbHOMY 3aKOoHy; M [X] =5 cm, D[X] = 0,81 cm? Haiitn BepoSTHOCTH TOTO, YTO

JIUaMeTp HayTaJ B3ATOH aetanu — oT 4 10 7 cm. OTBET 3amucaTh ¢ TpeMs 3HaKaMH TocJIe 3aIsiTon
0e3 okpyrieHus, yuurthiBag, uto @(1)=0,3413, @(1,11)=0,3665, &(1,15)=0,3749,

@(2,22) =0,4868 .

10.

CrnyuaitHas BenmuuuHA X MOAYMHEHA HOPMAJIbHOMY 3aKOHY C MAaT€MaTHYECKHM OKHIAHHEM,
paBHbIM (. BeposTHOCTh Monajanus 3TOW CIy4aiiHOM BeIU4YHMHbI B MHTEepBat (—1; 1) pasHa 0,5.
Haiitu cpennee kBagpatuuHoe oTkiIoHeHHe. OTBET 3amnucaTh ¢ AByMsI 3HaKaMU I1OCJIE 3amsToN
6e3 okpyrienus, yanutbiBast, uto @(0,675) =0,25.

11.

ABTOOYCBHI HEKOTOPOTO MapIIPyTa UAYT CTPOTO MO pachucanuio. HTepBan NBIKEHUS — 5 MUH.
HaliTi BeposATHOCTH TOTO, YTO IACCaXHp, IMOJONICIAIINNA K OCTaHOBKE, OyIeT OXHJIATh
ouepenHoil aBToOyc MeHee 3 MuH. OTBET 3ammcaTh C OJHUM 3HAKOM IIOCIE 3amsTond 0e3
OKpYTJICHHUSI.

12.

Pe6po kyba x usmepeno npubamwkenHo: 1< x <2 . PaccmarpuBas peOpo KyOa Kak ClIy4ailHyro
BEJIMYWHY X, pacmupenelieHHyl0 paBHOMEpPHO B uHTepBaie (1; 2), HallTH MareMaTH4ecKoe
oxunanue oobema kyoa. OTBET 3ammcaTh C IByMsI 3HAKAMH ITOCJIE 3aIsITON 0€3 OKPYTJICHUSI.

13.

Cnyuyalinas BeJIMYMHA MOJYMHEHA 3aKOHYy IlyaccoHa ¢ MaTeMaTHMYECKMM OXHAAHHEM a = 3.
HaiiTn BEpoSTHOCTB TOTO, YTO JIAHHAsA CITy4alHask BETMYMHA IPUMET TOJIOKUTEIBHOE 3HAUECHHUE.
OTBeT 3anmcarh ¢ ABYMs 3HAKaMHM [OCJIE 3aMATOM 63 OKPYTJIEHHUs, yIUTBIBas, uTo € = 2,12

14.

[Tpu pabotre DBM Bpemst 0T BpeMeHHU BO3HHKAIOT cOOM, KOTOpBIE IO TYHHEHBI 3akoHy [TyaccoHa.
Cpennee uncio cOoeB 3a CyTku paBHO 1,5. HaliTu BeposTHOCTH TOTrO, YTO B TE€UYEHHE CYTOK
npous3oiaeT XoTa Obl oauH cOoil. OTBeT 3ammcaTh C TpeMsl 3HaKaMu IIOcie 3amsiTod Oe3
OKPYTJICHHS, YYUThIBAsI, uTO €= 2,72

15.

W3 nmynkra C Benetcs crpens6a u3 opynus saoib npsmoii CK. IIpennonaraercs, 94To JaqasHOCTb
nojera pacrpefesieHa HOPMaJbHO € MaremartudeckuMm oxuzanueM 1000 M u cpenHuM
KBaIPaTUYHBIM OTKIIOHEHHEM 5 M. OnpenenuTs (B %), CKOJIBKO CHAPSIOB YIAJIET C IMePEIeTOM
ot 5 10 70 M. OTBeT 3anucarh ¢ OAHUM 3HAKOM I1OCIIE 3arsiToN 0€3 OKPYTJIEHHs, yUUTHIBAs, YTO
@(14)=0,5 @(1)=0,3413, ©(2)=0,4772, ©(3)=0,4986 .

16.

Crydaiinass BenuumHa X pacrupesieicHa HOPMalIbHO C MaTeMaTHdecKuM oxumanuem 40 u
nucnepcueit 100. BeraucnuTs BeposATHOCTH MOMaJaHus CirydaiiHoi BennyuHbI X B uHTEpBa (30;
80). OtBer 3amucaTb ¢ TpeMs 3HAKaMU TOCIE 3alsITOM 0Oe3 OKPYIJICHHS, YYUTHIBAs, YTO
@(4)=0,4999, @(1)=0,3413, &(1,25)=0,3944 , ©(1,5)=0,4332.

17.

TpamMBau JaHHOTrO MapuIpyTa UJyT C UHTEPBAJIOM B 5 MuH. [laccaxkup MOaX0IUT K TpaMBaliHOU
OCTaHOBKE B HEKOTOPHIH MOMEHT BpeMeHH. KakoBa BEpOSITHOCTH TMOSIBICHUSI MAcCaXupa He
paHee yeM uepe3 1 MHH mocie yxo/a Npeablaylero TpaMBas, HO He MO3JHEe, YeM 3a 2 MUH 10
oTxoia creayromero TtpamBas? OTBeT 3ammcaThb € OJHWUM 3HAaKOM IOCie 3amsToi 0e3
OKpYTJIEHMUSI.

18.

MuHyTHas CTpeiKka 4YacoB NEpeMelaeTcs CKauyKOM B KOHIIE KaXJIoW MuUHYTHL. Haiitu
BEPOSATHOCTh TOTO, YTO B JIAHHOE€ MTHOBEHHE YaChl IMMOKAXKYT BPEMs, KOTOPOE OTIUYAETCS OT
ucTuHHOTO He Oonee wem Ha 20 c. OTBeT 3ammcaTh ¢ TpeMs 3HAKaMH IOCIE 3aIsiToi 0e3
OKPYTJICHUSL.

19.

CrnyuaiiHass BenuurHa X HMMEET HOPMaJbHOE PACHPEIEIICHHE C HYJIEBBIM MaTEMATHYECKUM
OXXKHMJaHWEeM M Jucrnepcuei, paBHOW 1. Bpr4ucianTh BEpOSTHOCTH TOMAAAHUS CIyYaiHOM

Benuunbl B uaTepsan (—0,5,-0,1) . OtBer 3ammcath ¢ Tpems 3HAaKaMu IOCIE 3amsToil Oe3




OKpPYTJICHHUS, YYUTHIBAS, 4TOo @(0,1)=0,0398, @(0,5)=0,1915, @(1)=0,3413,
@(1,5)=0,4332.

20.

CrnyuaitHast BenmuurHa X UMeeT HOPMalbHOE PACHpENesIEHHE C MaTeMaTHUECKUM OKUIAHUEM,
paBHBIM 1, W nucnepcueil, paBHOM 4. BBIUUCINTE BEPOATHOCTH INOMAAAHUSA CIy4YaiHON

BEIMMMHBL B MHTepBan (—o0;—2). OTBeT 3ammcarh ¢ TpeMs 3HAKaMU IOCIE 3amsiToil 0e3
okpyrienus, yantbiBas, uto @(1,5)=0,4332, @(1,25)=0,3944 , ©(0)=0.

21.

[MpousBonsaT B3BemmBaHue BemecTBa. CiydaliHas oOIMIMOKA B3BEIIMBAHWS —paclpenesieHa
HOPMAJIBHO C MaTeMaTHYCCKUM OXKupaHueM 20 KT ¥ CPEeTHUM KBaJPaTHYHBIM OTKJIOHECHUEM 2
Kr. HaliT BEpOsSTHOCTB TOTO, YTO BEC BEIIECTBA OTIMYACTCS OT MATEMATHUECKOTO OKUIAHUS HE
oonee wem Ha 100 r. OTBer 3amucath ¢ TpeMsl 3HAKAMH IIOCIE 3aIlsATONH 0e3 OKpYyTIJIeHUs,
yuuTtbiBast, uro @(0,05)=0,0199, &(1)=0,3413, ©(0)=0.

22.

Crnyuaiinast BequurHa X — OTKJIOHEHHE pasMepa JeTald OT CTaHaapTa — MMEET HOPMallbHOE
pacnpeelieHie BEPOATHOCTEH CO CPEIHHUM KBAAPaTHYECKUM OTKIOHEHHEM, paBHbIM 0,2, U
MaTeMaTHYECKUM OKuaaHueM, paBHbiM (. HaiiinTe BepOSTHOCTh HW3TOTOBJEHHS JCTAIH,
OTBeyaromel TpeOOBaHUAM CTaHaapTa, eciaM 3aaaH gomyck =+ 0,5. OTBeT 3amucaTh ¢ Tpems
3HAKaMM TI0CJIe 3aIsIToi 0e3 OKpyrieHus, yuuTbiBas, uro @(2,5)=0,4938, @(1)=0,3413,

®(0)=0.

23.

Ilena nenenus mkanel amrepmerpa paBHa 0,1 A. IlokazaHust OKpyIJISIOT 10 OJiMkaiiiiero
neneHus. HaliTi BeposATHOCTH TOTO, YTO TIpH OoTcYeTe OyIeT caenaHa OmuOKa, MPEeBhIIIalonas
0,04 A. OtBer 3amucaTh C OJHUM 3HAKOM IIOCIIE 3amsITON 6€3 OKPYTIICHUSI.

24,

Haiitu nucniepcuto cirydaifHON BETMYUHBI X, pacpeIeICHHONH paBHOMEpHO B uHTepBasie (2; 10).
OTBeT 3anucaTh ¢ TpeMsl 3HaKaMU Toce 3arsiTol 0e3 OKpYTIICHHS.

25.

Y CcTaHOBICHO, YTO BpEMs pEMOHTA TEJIEBU30POB €CTh ClIydaiiHas BeIMUnHa X, pacipenesncHHas
[0 TIOKa3aTeIbHOMY (3KCIIOHEHIMAIbHOMY) 3aKOHY. OnpenennTs BEpOSTHOCTh TOTO, YTO Ha
PEMOHT TeneBu3opa norpedyercs He MmeHee 20 THEH, eciu cpenHee BpeMsi pEMOHTa COCTaBIISET
15 mmeit. OTBeT 3amucaTh ¢ TpeMs 3HaKAMH IIOCIE 3aIsITON 0e3 OKPYTJIEHUS, YIUTHIBAs, YTO
e=2,72 .

3amaua 10

Jan 3akoH pacrpeneneHus NUCKPETHOW Ciy4aiiHOW BenmuuHbl X. Haiitu: a)3HaueHue p; 0)

maremaTrueckoe oxumanre M[X]; B) mucnepcuio D[X]. B otBer 3amucars cymmy M[X] + D[X], mpuuem
Ka)KJI0€ U3 3TUX YKMCENl HMEEeT JIBa 3HaKa MOCJIe 3arsToil 63 OKpYIICHHS.
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3agaua 11

3amaHa TUIOTHOCTH pAacIIpellelieHrss HEKOTOpoW ciydaiiHoi BenmuuHbl X. Haiitm mapametp a,
MaTeMaThyeckoe oxuganue M [X] U BEPOSITHOCTh IONAJAHMS CIy4alWHON BEJIUMYMHBI HA HHTEpBAJI

(a, B). B otser samucars cymmy M[X]+P(a<X<f) ¢ omHuM 3HaKOM mOCIe 3amiToii 0e3

OKpYTJICHUS.
1. 0, x<1, x>4,
f(X)=<2(x-1)/3, 1<x<2, a=2, f=3.
a(x—4), 2<x<4,
2. 0, x<0, x>3
f(x)= 2—; 0<x<], a=1 =3
a(3—1x), l<x<3,
3. 0, x<-=1, x>3,
f(X)=<(x+1)/6, —-1<x<2, a=0, f=2.
a(3-1x), 2<X<3,




4. 0 X<2, X>5,
f(x)= % 2<X<3, a=3, =4
ab-x)/2, 3<x<5,
5. 0, x<1, x>4,
f(x) =1 (x-1)/3, 1<x<3, a=2, f=2,5.
a(4-x), 3<x<4,
6. 0, x<—=1, x>4,
f(x)= S —1<x<3, a=2, f=3.
a(x—4), 3<x<4,
7. 0, X<=2, X>2,
f(x)= % —-2<x<0, a=-1 pg=0.
a(2-x)/2, 0<x<2,
8. 0, X<=2,x>1,
f(x)=<(x+2)/3, -2<x<0, a=-1 B=0.
a(l—x)/2, 0<x<],
9. 0, X<3, Xx>7,
f(x)= % 3<x<4, a=4, f=5.
a(7—x)/13, 4<x<7,
10. 0, x<0, x>3,
f(x) = % 0<x<2, a=1 B=2.
a(x—3)/2, 2<x<3,
11. 0, x<0, x>3,
f(x)=<2x/5, O0<x<1, a=1/2, p=1.
a, l<x<3,
12. 00 = 0, X<-1 x>3, 0, g1
X a=0, f=1
a(x*-2x-3), —1<x<3
13. 0, X<3, X>7,
f(x)= 2(x /7, 3<x<4, a=712, f=4.
4<x<17,
14. 0, x<1, x> 4,
f(x)= a=2, =3
a(x* =5x+4), l<x<4,
15. 0, X<—=2, X>2,
f(x)=9(x+2)/6, —-2<x<0, a=-1 g=0.
a, O0<x<2,
16. o, x<1, x>2,
a=1 p=3/2.
asin(zx), 1<x<2,




17. 0, x<0, X>2,
f(x)=4(6x-3x?)/7, 0<x<1, a=1/2, f=1.
a, l<x<2,
16 f(x)={o’ x<0x>L o p-1/2.
acos(zx/2), 0<x<1,
19. 0, Xx<-1, x>4,
f(X)=9(x+1)/12, -1<x<3, a=2, f=3.
a, 3<x<4,
20. 0, X<=2, X>2,
f(x)=<1/3, —-2<x<0, a=1/2, p=1.
a(x*-2x), 0<x<2,
21. 0, x<1, x>4,
f(X)=42(x-1)/5 1<x<2, a=3/2, p=2.
a, 2<x<4,
22. {o, Xx<-3, x>0,
a=-2, f=-
a(x? +3x), —-3<x<0,
23. X< 2, X>5,
f(x)_{Z(x 2)/5  2<x<3, a=5/2, p=3.
3<x<5,
24, {0, X<—1, x>1,
x)= a=0, f=1/2.
acos(zx/2), —-l<x<l,
25. x<0, x>3/2,
f(x)= 2(x x?)15 ~0<x<1/2, a=0, p=1/4.
1/2<x<3/2,
26. {O, x<1 x>2,
a=1 p=5/3.
asin(zx/2), 1l<x<2,
27. 0, x<0, x>5/4,
f(x)=<2x*, 0<x<l], a=0, g=1/2.
a, l<x<5/4,
28. 0, x<0, x>3,
f(x)=41/2, 0<x<1, a=1 p=2.
a3-x)/2, 1<x<3,
29. 0, x<0, x>7/4,
f(x)=1{x%, 0<x<1, a=1/2, f=1.
a, l<x<7/4,
30. 0, x<1, x>4,
f(x)=<1/2, 1<x<?2, a=2, f=3.
a(d—x)12, 2<x<A4,

31,




0, X<-=1 x>4,

f(x)=42(x+1)/21, -l<x<2, a=0, f=2.
a, 2<x<4,
32. 0, X<-=1 Xx>2,
f(x)= % -1<x<0, a=0, g=1
a(x—2)/3, 0<x<2,
33. 1
0, X<=2, X>=,
2
4x
f(x)= —E, —2<x<-], a=-1 g=0.
1
a(2x -1, —1<X<E,
34. 0, X<2, X>6,
f(x)= % 2<X<b a=3, p=4.
a6-—x)/3, 5<x<6,
35. 0, x<1, x>3, 3
f(x)= 2 a=_, f=2.
a(x“—4x+3), 1<x<3, 2
36. 0, Xx<0, x>3,
f(x)=4(6x*-2x)/9, O0<x<l a=1 g=2.
a, 1<x<3,
37. f00 0, x<0, x>4, L ge2
X) = a=1 pg=2.
a(x®*-4x),  0<x<4,
38. 0, x<0, X>4,
X2
f(x)= TS 0<x<3, a=1 p=3/2.
a, 3<x<4,
39.
0, X<=2, X>=,
4 1
f(X)=<4— —-2<x<-], =0, f==
(x) 7 a=0 f=7
a(2x -1, -l<x<=,
40. 0, X<2, X>6,
f(X)=<(x-2)/86, 2<x<4, a=2, f=3.
a, 4<Xx<6,
3apava 12
1. | Cpennee 3nauenue MmHBI paBHO 60 cM, a mucnepcus paBHa 0,1. ITonb3ysck HEpaBEeHCTBOM

I‘IC6I)IIIICB21, OLICHUTH BepOSITHOCTB TOT'O, UTO HpI/IFOTOBJ'IeHHaSI JCTAJIb OKAXXETCA 110 BCCI71 JJINHE
He MeHee 59,5 cm u He Oojiee 60,5 cM.

CyrouHast TOTPeOHOCTh DSJEKTPOSHEPIMH B HACEIEHHOM MYHKTE SBISETCA CIy4ailHOH
BEJIMYMHOM, MaTeMaTnieckoe oxkuaanue kotopoit pasuo 4000 kBt/4, a nucnepcus pasaa 3500.




OneHuTh BEPOATHOCTH TOrO, YTO B ONIDKaWIIMe CYTKH PacXoJl DJIEKTPOIHEPTHH B STOM
HaceJeHHOM myHKTe 0yneT oT 3500 mo 4500 kB1/4.

BepositHOCTh TIONTydeHUs ¢ KOHBelepa u3aenuii nepBoro copra pasHa 0,8. [IpunsiTa maptus B
1000 u3aenuii. [onb3ysick HepaBeHCTBOM UeObIIIeBa, OIEHUTh BEPOSATHOCTD TOTO, YTO U3JICIIUN
IIepBOTO copTa okaxketcst oT 750 mo 850 BKIFOUMTEIBHO.

BepositHOCTS mOsIBIIEHNS COOBITHS A B KOXKIOM HCTIBITaHNY paBHa 1/3. Mcmonp3ys HepaBeHCTBO
UeOkbImeBa, OIEHUTh BEPOATHOCTH TOTO, YTO YUCIIO X TMOSBICHUN COOBITHUS A 3aKIIOYCHO B
npenenax ot 40 mo 80, eciiu Oyaer nposeneHo 180 HE3aBUCHMBIX UCTIBITAHUM.

Crpenok crpemser o MumeHu 200 pa3, mMpudeM BEpPOSTHOCTH TOMANAHWS B MHIICHD IIPH
Kak70M BeIcTpesie paBHa 3/4. C momoripio HepaBeHcTBa UeOblieBa OLECHUTh BEPOSTHOCTE TOTO,
YTO CTpeNnoK nomajaet B MuiieHb oT 130 go 170 pas.

VYcerpotictBo coctouT u3 20 He3aBUCHMMO pabOoTalOMIMX 3JEMEHTOB. BeposiTHOCTh OTKaza
Kaxmoro areMmenTta 3a Bpems T para 0,05. C momMormpio HepaBeHcTBa YeOblmieBa OIEHUTH
BEPOSITHOCTB TOTO, UTO a0COTFOTHAS BETMYHWHA PA3HOCTH MEXKTy YHCIIOM OTKA3aBIIHX 3JICMEHTOB
Y CPEJTHUM YHUCJIOM (MaTEeMaTHYCCKUM OXKUJJAHHEM) OTKa30B 3a BpeMsl T OKa)KeTCsl MEHBbIIIE 2.

B ocseturensHyo ceTh napamiensHo BiodeHo 30 jgami. BeposTHOCTh TOro, uTo 3a Bpems T
mammna Oyner Bkmodyena, paBHa 0,7. Ilome3ysice HepaBeHcTBOM UeObIieBa, OIICHUTH
BEPOATHOCTH TOI'O, YTO a0CoIIIOTHAS BEIUYHUHA Pa3HOCTU MECKAY YUCIIOM BKJIIOYCHHBIX JIaMII U
CpCAHNM YN CJIOM (MaTeMaTI/I‘ICCKI/IM O)KI/I)IaHI/ICM) BKJIIOYCHHBIX JIaMII 3a BpEeMA T menbre 3.

CyTouHBI1 pacxo BOAbl B HACEJICHHOM ITyHKTE SIBISIETCS CIy4YallHOM BEIMYMHOMN, CpeaHee
KBaJpaTU4HOE OTKJIOHeHUE KOoTopoi paBHO 9000 s. OLEHUTHh BEPOATHOCTH TOTO, YTO PACXON
BOALI B 3TOM ITYHKTC B TCUCHHC JHA OTKJIIOHACTCA OT MATCMATHYCCKOI'o OXWAaHHUA 110
abcomoTHO# BenmunHe 6osiee yem Ha 15000 .

[nvHa W3roTaBIMBAaEcMbIX JETalei SIBISIETCS CIy4alHOM BEIWYHHOW, CpEIHEE 3HAYCHUE
kotopoi paBHO 40 mm. CpegHee KBaApaTUYHOE OTKIOHEHHE 3TOM BelIM4YUHBI paBHO 0,1 MM.
O1eHUTh BEPOSITHOCTD TOTO, YTO OTKJIOHEHHME NJIUHBI U3TOTOBJICHHON JETANM OT €€ CPEIHEro
3HAYEHWsI 110 a0COOTHOW BenmduHe He mpeB3oiaeT 0,2 M.

10.

U3zBectHO, uTO 65 % BCEW MPOAYKUWH, MPOM3BOAMMOI 3aBOAOM, BhIcHIEro copra. OLEHHUTh
BEPOSITHOCTH TOTO, YTO YHCIO M3Aenuil Beicuiero copra cpenu 10000 M3roToBIEHHBIX OyAeT
OTJIMYATHECS OT MAaTEMATHYECKOIO OXKHMIAHUS 3TOro ynciia He oonee yeM Ha 100 miT.

11.

B ocBetuTensHy0 ceth napamienbHo BKIroYeHo 40 nami. BeposatHocThs TOro, uro 3a Bpemsa T
mamna Oyner Bkimodyena, paBHa 0,9. Ilome3ysch HepaBeHCTBOM YeObIieBa, OILEHUTH
BEPOSTHOCTH TOTO, YTO a0COFOTHAS BEJIMYMHA PA3HOCTH MEK/Y YMCIIOM BKIIFOUEHHBIX JIAMIT H
CpPEeHUM YHCIIOM (MaTeMaTHUECKUM OKHMAHHWEM) BKJIFOUCHHBIX JIAMIT 3a BpeMs T OoKaxeTcs He
MEHBIIE 2.

12.

JInMHA M3rOTaBIMBAEMBIX M3JICIHMH TPEICTABISET CIyYailHYyI0 BEJIMYHHY, CPEHEe 3Ha4eHHE
(MaremaTudeckoe oxunanue) kotopo pasao 90 cm. Jlucnepcus 3toit Benuunnsl pasaa 0,0096.
Hcronb3yst HepaBeHCTBO UYeObIeBa, OLEHHTh BEPOSTHOCTH TOTO, YTO OTKIOHEHHWE JJTHHBI
M3TOTOBJICHHOTO M3/IENUS OT €€ CPEJHEro 3HaYeHUs 10 aOCOMIOTHOM BEMYMHE HE NMPEeB30HIET
0,4.

13.

Jiist mpaBUIIBHOM OpraHu3aliu cOOpKH y3lia HEOOXOIUMO OIEHHTh BEPOSTHOCTH C KOTOPOU
pa3Mepsl AeTajiell OTKIOHSIOTCS OT CepelnHbI IO JOIMycKa He 6ojee yeM Ha 2 MM. M3BecTHo,
YTO CepeauHa TOoJds JOMyCKa COBIAaJaeT C MaTeMaTH4YeCKHMM OXHJAHHUEM pa3MepoB
00pabaThIBaeMBbIX JETAJIEH, a CpeiHee KBaJpPaTUIHOE OTKIOHEeHHe paBHO 0,3 MM.

14.

BepositHOCTh Hanmmums 3a3yOpHH Ha METAJUITMYECKUX OpYyCKax, M3TOTOBIIEHHBIX AJISI OOTOYKH,
pasHo 0,25. OueHHUTh BEPOSTHOCTH TOTO, uTO B nmapTuu u3 1000 OpycKoB OTKIOHEHHE YHCIIa
MpUroAHBIX OpyckoB ot 750 He mpeBbimaet 5 %.

15.

JnuHa wW3roTaBIMBaEMbIX W3JETUN SABISIETCS CIy4YalHOW BEJIMYMHOM, Cpe/lHee 3HaYeHue
KoTopoil paBHO 90 cm. [Iucnepcus 3toil BenmuuuHbl paBHa 0,0225. Mcnone3ys HEpaBEHCTBO
YeOnlmieBa, OLIEHUTh BEPOSITHOCTh TOTO, YTO JUTMHA U3/IETUS BEIPA3UTCS YHUCIIOM, 3aKJIFOUYEHHBIM
Mexay 89,7 m 90,3 cm.

16.

BeposITHOCTh  TIOJIOKUTENHLHOTO HKCXOJla OTHENbHOro wucnbiTanuss paBHa 0,7. OneHHTh
BEPOSITHOCTH TOTO, 4TO Npu 100 HE3aBUCHMBIX MMOBTOPHBIX UCTBITAHUIX OTKJIOHEHHE YaCTOTHI
MOJIOKHUTEIBHBIX UCXOJ0B OT BEPOSTHOCTH MPH OTAEIBHOM HCHBITAHUU MO CBOEH a0CONMIOTHON
BennunHe Oyaer menbie 0,05.

17.

O11eHUTB BEPOSTHOCTH TOTO, 4TO B maptuu u3 4000 geTaneit OTKIIOHEHHMH YaCTOTHI OpaKOBaHHBIX




neraneid ot BepositHocTH 0,04 ObITH OpakoBaHHOH AeTanbio npeBbicuT 0,02.

18.

BeposiITHOCTh TMOSIBJICHHST HEKOTOPOrO COOBITHS B KaKAOM HCHbITaHMM u3 cepur 8000
HE3aBHCHUMBIX WCHBITaHUK paBHa 1/2. Hcnons3ys ©HepaBeHCTBO YeOwImieBa, OIEHUTH
BEPOSTHOCTB TOTO, YTO YACTOTA ITOTO COOBITUS OTKIOHUTCS OT €r0 BEPOSTHOCTH IO a0COIFOTHOM
BenuyuHe He 6omnee yeM Ha 0,01.

19.

BepostHOCTh MOsiBNIeHNsT COOBITHS A B KakmoM u3 2000 He3aBHCHMBIX HCTIBITaHUH paBHA 0,4.
HaliTi BEpOSITHOCTH TOTO, YTO YAaCTOTa MOSBJICHUS AITOTO COOBITUS OTKJIOHSETCS OT €ro
BeposTHOCTH He Oosee yem Ha = 0,02,

20.

Hcnonb3ys HepaBeHCTBO UeObIieBa, OICHUTh BEPOSITHOCTh TOTO, YTO YACTOTA MOSBICHUS Tepba
pu 100 GpocaHUSIX MOHETHI OTKJIOHHTCSI OT €0 BEpOsSTHOCTH He Oojee yeM Ha 0, 1.

21.

Umncno TeneBU30pPOB € IUIOCKMM 3KPaHOM COCTaBISieT B cpenHeM 35 % ux oOIIero BHIMYyCKa.
[Tonw3ysce HepaBeHcTBOM YeObllieBa, OLEHUTH BEPOSITHOCTH TOro, 4yTo B maptuu u3 500
TEJIEBU30POB JOJISI TEJIEBU30POB C IJIOCKUM 3KPAaHOM OTKJIOHSETCS OT CpeHeill He Oojee 4eM Ha
0,05.

22.

[Ipu KOHTPONIBHOH NMPOBEPKE U3rOTABIUBAEMBIX MPUOOPOB OBLIO YCTaHOBIEHO, YTO B CPEAHEM
10 mt. u3 100 oka3piBaeTcst ¢ TeMH WM UHBIMHU Jedektamu. OLeHUTh BEPOITHOCTH TOTO, YTO
nonst mpubopoB ¢ nedexramu cpean 300 M3TOTOBIEHHBIX OyIeT MO abCONIOTHOW BETUYHHE
OTJINYATHCS OT MATEMAaTHYECKOr0 OXKUAaHMs 3TOH 1oau He Gonee ueM Ha 0,05.

23.

ABTOMaTH4ecKas JUHUS BBITyCKaeT ¢ BeposTHOCTHIO 0,8 neTanb Bhiciiero kadectna. [lonp3ysich
HepaBeHCTBOM YeOFbIlIeBa, OIIEHUTh BEPOATHOCTH TOTO, uTO B mapTum u3 1000 merameir moms
TTOBBIIIIEHHBIX TI0 KAYECTBY OTKIIOHSIETCS OT cpefHer He Oonee yeM Ha 0,04.

24,

IMo mannpiM OTK Opak mpu Bbimycke aetaneil coctasiser 2 %. [loab3ysich HepaBEeHCTBOM
UYeOhbImeBa, OIEHUTh BEPOSITHOCTh TOTO, UTO MPH IpocMoTpe naptuu u3 4000 meraneit OyneT
YCTaHOBJIEHO OTKIIOHEHHUE OT cpefHeit nonm Opaka meHee 0,007.

25.

Jus ompeneneHus KadecTBa MPOW3BOJWUMON 3aBOJOM MpoAykmmu orobOpano Hayran 2000
m3nenuit. Cpenu Hux okaszanock 100 ¢ nmedekramu. YactoTa HM3roTOBICHHS OpaKOBaHHBIX
W3 MpHUHATA 3a MPHOIM)KEHHOE 3HAUCHHWE BEPOSTHOCTH M3TOTOBICHHS OpaKOBaHHOTO
n3genusi. OnpeaenuTh, ¢ KaKoi BEpOATHOCTHIO MOKHO T'apaHTUPOBATh, YTO AOMYILIEHHAS MPU
9TOM a0COIOTHAS MTOTPEHIHOCTh He OyzeT npesbimath 0,02.

26.

CKOJIBKO ClIeAyeT MPOBEPUTH JCTaJICH, 4TOOBI C BEPOATHOCTBIO, He MeHbIeh 0,9, MOXKHO ObLIO
YTBEPkKAATh, 9TO a0COFOTHAS BEIMYNHA OTKIIOHEHHS 9aCTOTa TOIHBIX JIeTael OT BEPOSITHOCTH
JeTanu ObITh TOHOH, paBHoii 0,85, He npessicuT 0,017

217.

BeposiTHOCTh TONMajaHus B MUIIEHb NpH oaHOM BbicTpeie paBHa (,3. CKOIBKO HYKHO
MIPOM3BECTU BBICTPENIOB, YTOOBI ¢ BepOSATHOCTHIO (0,96 OTKIOHEHWE YaCTOTHI IMOMAaJaHus B
MUIIIEHb OT BepOATHOCTH He npesbimano + 0,027

28.

Onpenenuts HEOOXOJMMOE YHUCIIO OMBITOB, KOTOPhIE HYXXHO INPOBECTH, YTOOBI OTKIOHEHHE
YaCTOTHI ITOSABJICHUA CO6BITI/IH A oT BepOHTHOCTI/I €ro nMosABJICHUA B OTACIIBHOM OIIBITC, paBHOﬁ
0,7, He npeB3onuI0 10 abcomoTHOU BenuuuHe 0,04 ¢ BepostHOCTHIO (0,95,

29.

BeposTHOCTE M3roTOBNEHUS] HECTaHIApTHOW pamuonamnsl paBHa 0,06. Kakoe HamMeHbliee
YHCIIO PAUOIIAMII CIIEAYET 0TOOPaTh, 4TOOBI C BEPOSTHOCTHIO 0,8 MOKHO OBLIO yTBEPHKIATh, UTO
JIOJIl  HECTaHJAPTHBIX pPaguojaMil  OyJeT OTJIUYaThCS OT BEPOSITHOCTH U3TOTOBJICHHS
HECTaHJIAPTHOH J1aMIIbl 10 aOCOIIOTHOM BennarHe He Oonee yem Ha 0,017

30.

BepositHOCTh TipHieMa HekoToporo currana pasaa 0,8. Vcmons3ys HepaBeHcTBO YeObiiiesa,
OHpeIIeHI/ITB, KaKOBO OOJI’KHO 6BITI) 0611166 qUucJio HpI/IHS[TBIX CHUT'HAJIOB, T-ITO6BI qacTtoTa HpI/IeMa
9TOTO CHUTHAA OTJIMYaNach OT BEPOSTHOCTH €ro mpruema He Oonee wem Ha &= 0,02 ¢
HagexHocteio ¥ = 0,95.

31.

[TpoBomutcs 400 HE3aBUCUMBIX HUCIBITAHUNA. B KaKIIOM HCTIBITAHUN COOBITHE A TIOSBIISETCS C
BeposiTHOcThiO (,36. Kakoe MakcMMaibHO BO3MOKHOE OTKIIOHEHUE YAaCTOTHI IMOSIBICHUS
coObiTus 4 ot 0,36 MOXXHO 0XHUIATh C BEPOSTHOCTHIO (0,967

32.

CpemHee KBaApaTUIHOE OTKIOHEHWE ciaydaiiHoW Benwmumabl X paHo 0,03. Hcmons3ys

HepaBeHCTBO YeObIlIeBa, OLIEHUTh BEPOSTHOCTh TOTO, YTO |X -M[X ]| <0,5.

33.

JlaHo P(|X -M[Xx ]| < g) 20,6 u D[X]= 0,064. Vicnionb3yst HepaBeHCTBO YeObIieBa, OLEHHUTH

& CHuU3Yy.




34,

Jlano P(|X -M[Xx ]| > g) <0,9 u D[X]= 0,081. Mcnons3ys HepaBeHCTBO UeObllIeBa OLEHUTH

£ CHU3Y.

35.

3aKoH pacrpeneiacHus JUCKPETHOW CITydaiiHOW BEIMYMHBI 3a]1aH Ta0JIuIeh

X 1 2 3 4 5
P 0,38 0,26 0,2 0,14 0,02

O1eHUTh C TOMOIITBIO0 HepaBeHCTBA YeObImeBa BEpOSTHOCTD TOTO, 9TO |X -M [X ]| <2,

36.

JuckpeTHas ciny4aiiHas BENMUYMHA 33/1aHa 3aKOHOM PACIPECICHUS
X 0,1 0,3 0,5
P 0,3 0,2 0,5

OueHUTD ¢ OMOLIBIO HepaBeHCTBa YeOblieBa BEPOSTHOCT TOrO, 4TO |X -M[X ]| <0,2.

37.

3aKkoH pacrpene’aeHus JUCKPETHOW CITydaifHOW BETMYWHBI 3a]]aH TaOInIei
X 1 2 3 4 5
P 0,1 0,19 0,35 0,24 0,12

OLEHUTH ¢ TIOMOIILIO HEpaBeHCTBA YeOblleBa BEPOATHOCTH TOTO, YTO |X -M [X ]| <1,

38.

JuckpeTHas ciydaiiHas BENMUYMHA 33/1aHA 3aKOHOM PACIPECIICHUS
X 0,3 0,6 0,8
P 0,35 0,4 0,25

Hcnonb3ys HepaBeHCTBO UeObINIeBa, OLEHUTh BEPOSITHOCTh TOTO, YTO |X -M[Xx ]| <15.

39.

3aKoH pacrpene’aeHus JUCKPETHOW CITydaifHOW BEITMYWHBI 3a]]aH TaOIuIei

X 1 2 3 4

P 0,1 0,24 0,36 0,3

OrneHnuTh ¢ TOMOIIEI0 HepaBeHCTBa UeOkimmeBa BEpOsSTHOCTh TOTO, YTO |X -M [X ]| >1.

40.

JuckpeTHas ciydaiiHas BENMUYMHA 33/1aHA 3aKOHOM PACIPECIICHUS

X -1 0 2 4

P 0,2 0,4 0,3 01

Hcnonb3ys HepaBeHCTBO UeOrbIleBa, OLEHUTh BEPOSTHOCTD TOTO, YTO |X -M [X ]| >2,

3amaua 13

HOCTpOfITC MOJIMTOH CJICAYIOLICTO pACTIPpCACIICHUA:

Xill+a+b |3+a+b |5+a+b |7+a+b |[9+a+b
ni|10+a+b|15+a+b|30+a+bh|33+a+b|12+a+b
3agaua 14

[TocTpoiiTe ructorpaMmy CiaeAyHOUIEr0 paclpeieIICHUs:

YacTuuHBIN HHTEPBAI
IUTAHOM h

CyMMa 4acTOT BapHaHT
YaCTUYHOI'0 MHTEpBaJa N




2+a+b —5+a+b 9+a+b

5+a+b —8+a+b 10+a+b

8+a+b —11+a+b 25+a+b

l1+a+b—14+a+b 6+a+b
3agauya 15

Br16opoyHas COBOKYITHOCTh 3aJjaHa TaOJIHIIeH pacrpeIeTcHus:

Xi |4+a+b 7+a+b 10+a+b |15+a+b
ni|l10+a+b |15+a+b [20+a+b |5+a+b

Hatitu BBI60pO‘lHBIe CPEOHIOIO X, , JUCIICPCUIO DB , CpeAHEC KBAAPATHUYCCKOC OTKIIOHCHHUE O,
HCIIPABJICHHYIO JUCIICPCUIO S? " UCIIPABJICHHOC CPCAHCE KBAAPATUYCCKOC OTKIIOHCHHEC S.

3amaua 16

. o b
[lyctp nucnepcusi HOpManbHO PACHpPEEIEHHOM CilydaiiHON BenuuMHbI X paBHA b ITo
a+

BbIOOpKE o0ObeMa n=25a+7b HaiinleHa BbIOOpOYHas cpenHsas X, =35a-+14b. Haiitu
JIOBEPUTEIIBHBIM  MHTEPBANl U1 HEU3BECTHOI'O MATEMAaTHYECKOrO0 OXHMIAHUA 4@, €cClu
JIOBEpUTENbHASI BEPOSITHOCTH J10JKHA ObITh paBHa 0,95.

3apnaua 17

BeposiTHOCTE TOTO, YTO HayAady BBIOPAHHOE M3 TEKCTAa XYyJ0KECTBEHHOTO IPOU3BEICHUS
CJIOBO SIBJISIETCS MMEHEM IpuiaratenbHbiM, paBHa 0,15. BeiOupaercss mpou3BOIbHBIN OTPHIBOK
XYIOXKECTBEHHOTO TPOU3BEACHUS U3 512(a+b) ciioB. HaliTu Takoe MOJIOKHUTENbHOE YUCIO &,
yToOBI ¢ BeposTHOCTBhIO 0,99 abconroTHas BeIMYMHA OTKJIOHEHHS OTHOCHTEIBHOW YaCTOTHI
MOSIBJICHUSI UMEHHU MPUJIAraTeIbHOTO OT €€ BEPOSTHOCTH HE MIPEBBICUIIA & .

3amaua 18

UrpaneHas kocTh nogOpaceiBaercs 100a+10(b+1) pa3. KakoBa BepOSTHOCTH TOTO, YTO

OTHOCHUTEJIbHAs YacTOTa MOSIBICHUS ISITH OYKOB Ha BEPXHEH TI'PaHM KOCTU OTKJIOHUTCSA OT
BEPOSITHOCTH TIOSIBJICHUS 3TOTO COOBITHS B OJJTHOM HCTIBITAHUU 110 a0COTIOTHOM BETUYHHE HE OoJiee
yem Ha 0,037

3agauya 19
[Ipu3nak X pacopeneneH B TeHEPaTbHOM COBOKYIMHOCTH HOPMaibHO C W3BECTHBIM
2(a+b) . .
o= m Haiiti mo maHHBIM BBHIOOPKH JOBEPUTEIHHBINA MHTEPBAI JJIsI MATEMATHUYECKOTO
a+b+

— a+b
0KUJAHU A ¢ HaIe)KHOCTBIO ¥ =0,99, eciu n=4a+3b, X, =6+ T .

3agaua 20
[To manHBIM BBIOOpKH 00BbemMa n=>5(a+b) wu3 reHepambHON COBOKYHMHOCTH HallJICHO
a+b
HCIIPABJIIEHHOE CPEAHEE KBAAPATUUECKOE OTKIOHEHHE S =1+ 0 HOPMAaJIbHO PacIpeIeIEHHOrO

KOJINYECTBEHHOI'0 Mpu3HaKa. HailTu noBepUTEIbHBIA MHTEPBAJ, MOKPHIBAIOIIUN T€HEPAIbHOE
CpelHee KBapaTHueCKoe OTKIIOHEHUE o C HaJleKHOCThIO 0,95.



3agaua 21

Ucnonb3ys kpurepuii [lupcona, npu ypoBue 3nHaunmoctu 0,05 mpoBepuTh, corjacyercs Ju
TUIIOTE3a O HOPMAJIILHOM pacHpelesieHud TeHEPaJIbHOW COBOKYMHOCTH X C SMIIMPUYECKUM

pacnpezneneHreM BeIGOpkn 00bema N=120+5(a+b):

x |5+a+b [8+a+b |1ll+a+b [14+a+b|17+a+b

n |15+a+b|26+a+b|25+a+b|30+a+b|24+a+b

3agaua 22

KuneTtuky pasnoxeHus AMMETHIOBOrO 3(pupa U3ydalad MO W3MEPEHHUIO OOILEro IaBJieHUs
cuctemsl ipu 504 °C:

t, cek 0 390+a+b |665+a+b |1195+a+
b

Pobus, 312 408+a+b |468+a+b |562+a+b

MM.PT.CT.

[Mpenmnonarast, urto obmiee aasiaeHue B cucteme (Y) 3aBuCHT JHMHEHHO OT BpeMmenu (X), HaiTh
napameTpbl a U b B popmysie y=ax+b 1Mo MeToay HaMMEHBIIIUX KBAIPATOB.

HpnMeanHe. B nocnegHux aecsaTH 3agadax 10a+b— HOMEpP, COOTBETCTBYIOIINMN CTYACHTY
B T'DYOIIOBOM CHHCKE. Bce 4YmMCIOBBIC 3HAYUCHMS, BCTPEYAIONIMECS MPH PEIICHMHM 3aJad M HE
BBIPKAIOIINECS KOHSYHON ASCATHYHON I[DO6I>I-O, CICAYCT OKPYIJIATH A0 THICAYHBIX.

Kpurepum ouenku:

Kpurepun OneHka, ypoBeHb
PaboTa BbINoIHEHA TOTHOCTHIO; B JIOTHYECKUX PACCYKICHUSAX U | «OTIUYHOY,
000CHOBAHHY PEIICHUS HET MPOOETIOB U OMIMOOK; B PEIICHUU HET | TIOBHIIICHHBIN YPOBEHb
MaTeMaTHYeCKUX OINOOK (BO3MOXKHA OJJHA HETOYHOCTbh, OIHCKA,
KOTOpasi He SIBJSIETCS CIIECTBHEM HE3HAHUS FIIM HETIOHHMMAaHUS
y4eOHOro MaTepuaa).
PaGoTta BBIMOTHEHA TONHOCTBIO, HO OOOCHOBaHMS IIAroOB | «XOPOIIOY», HTOPOTOBBIH
pelIeHuss  HeloCTaTO4YHbl  (ecaM  yMeHue  0O0OCHOBBIBAaTh | YPOBEHb
pacCcyXAeHHs He SIBISUIOCH CIIEUAIbHBIM 00BbEKTOM MPOBEPKH);
JIOMYILIEHbl OJ[Ha OIIMOKa WM €eCTh JIBa-TpU HeIouyeéTa B
BBIKJIQJIKaX, PUCYHKAX, YEPTEKaxX WM TpaduKax (€ciau 3T BUIBI
paloT He SBJSUIMCH CIEHUATIBHBIM 00BEKTOM IMPOBEPKH).
Jonymeno Oosiee onHOM ommOku wuanM Oosiee JABYX-TpeX | «yJIOBJIETBOPHUTEILHOY,
HE/I0UETOB B BBIKJIAJIKaX, YEPTEeKax MM rpadukax, HO CTYACHT | IOPOrOBbIM ypOBEHb
o0ranaer 00s3aTeIbHBIMA YMEHUSIMH IO IPOBEPSIEMOIl TEME.
JlomyiieHsl CyIiecTBEHHbIE OMIMOKH, MOKa3aBIIUe, YTO CTYJCHT | «HEYIOBIETBOPUTEIHHOY,
He obOnagaer oOs3aTeNbHBIMM YMEHUSIMH IO JaHHOW TeMe B | YpOBEHb He
TIOJTHOM Mepe. copMHpOBaH




BOl'lpOCbI K KOJUIOKBUYMaM

Bonpocs! komokBuyma Nel

1. Tpexmeproe mpocTpaHcTBO R°. Bekrtopbl. JIMHelHbIE onepanuu Haj BEKTOPAMIL.
JInHEeHO-HE3aBUCHUMBIE CUCTEMBI BEKTOPOB. basuc.

2. CransapHoe npousBenenue B R® u ero cpoiictpa. JluHa BekTopa. YTon Mexmy AByMs
BekTopamu. OproroHanbHbIi 6a3uc. Paznoxenue BekTopa mo 6asucy.

3. OmpegenuTenu BTOPOTO W TPETHEro TMOPSAKOB, HMX CBOMCTBA. AsnreOpanueckue
JIOTIOJIHEHUS U MUHOpPBL. Onpeaenurenu N-ro nopsjaxa.

4. BexkropHO€ MpoH3BEICHUE U €ro cBoMcTBA. CMEIIaHHOE MPOU3BEICHUE.

5. Cucremsl ABYX U TPEX JIMHEHHBIX YPaBHEHUM € IBYMS M TpeMsl HeU3BeCTHRIMU. [IpaBuiio
Kpamepa. CucteMbl M TUHEUHBIX YpaBHEHUH C N HEU3BECTHBIMM.

6. Marpuupl. [leiicTBus HaJ MaTpuIiaMu, oOpaTHas MaTpua. MaTpu4Has 3aluch CUCTEMBI
JIMHEWHBIX YPAaBHCHUH U €€ PEIICHUS.

Bonpocs! komokBuyma Ne2

1. Ypasuenue miockoctu B R® (BekTopHas u KoopauHaTHAs HOPMBI). YpaBHEHHE IPIMOii B
R? u R¥(BexTOopHas 1 KoopauHATHAs (HOPMBI).

2. OOmee ypaBHEHHE KpPHUBBIX BTOpOro mopsiaka. KanoHwueckue (opMbl ypaBHEHHIA
JIMIca, runepbonsl U napaboiibl. ['eoMeTpruyeckre CBOWCTBA 3JUIMIICA, TUIEPOOIBI U
napaboJibl.

3. TloepxHoctu BTOporo mnopsuaka. Kanonuueckue ¢opmbl ypaBHenuii. MccnenoBanue
MOBEPXHOCTEH BTOPOTO MOPSIKA METOJIOM CEUCHHIA.

4. KommuekcHple uyucna. WX wu300paxkeHne Ha IJIOCKOCTH. MoOAylnb U apryMeHT

KOMILUIEKCHOTO Yncla. Anredpanyueckas, TPUTOHOMETpUYecKas M MoKa3aTeabHast (hOpMBbI

KOMILJIEKCHOTO yncia. Onepanuu Hajl KOMIUIEKCHBIME yuciamu. @opmyna Myaspa.

MHorouseH B koMisiekcHOM obnactu. Teopema besy.

6. Kopuu mHorounena. OcHoBHast Teopema anreOpsl. Pa3nojxeHue MHOrousneHa ¢
JeCTBUTENLHBIMU KO3()(DUIIMEeHTaMU HA JIMHEHHBIE W KBaJPATHIHBIC MHOXKHUTEIIH.

o

Bonpocs! kostokBuyma Ne3

1. MHOXecTBO BELIECTBEHHBIX 4Kcell. Yncnoble nocnenosarenbHocT. [lpenen. Bepxuue
U HIWKHUE Tmpenensl MHOXkecTB. CyllecTBOBaHME Tpeiesia MOHOTOHHOW OrpaHUYeHHOMN
nocienosarenbHocT. Yncno e. Harypanbublie norapudmsl. [Ipenen ¢pynkuuu B Touke. Ipenen
¢byakuun B 6eckoneunocTu. CBoiicTBa PyHKIIMU, UMEIOIIUX TIPeIed.

2. HenpepbiBHOCTH (hyHKIMH. HenpepbIBHOCTh OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

3. beckoHe4HO Malible PYHKIIMU U UX CBOMCTBA.

4. beckoHeyHo OoublMe GYHKIUU U UX cBOHCTBA. CBA3b MEXy OECKOHEUHO OOIBIIUMHU
GYHKIUAMHU 1 OECKOHEYHO MaJIbIMH.

5. CpaBHeHue O€CKOHEYHO MalbIX. OKBHMBAJEHTHblE OecKOHEYHO Majble. MXx
HCIIOJIb30BAaHUE MPY BBIUMCICHUH MTPENIETOB.

6. CBoiicTBa HENPEPHIBHBIX B Touke (yHKIUNA. HempepbIBHOCTh CyMMBI, TPOU3BEACHUS U
yacTHOTO. [Ipenen u HempepbIBHOCTH CIIOKHOUN (PYHKITUH.

7. OgHoctopoHHHE npeaeibl. OMHOCTOPOHHSAS HEMIPEPHIBHOCTh. TOUYKM pa3pbiBa GyHKIUN
U WX KJIacCU(pUKaIHI.

8. CaoiicTBa (yHKIMH, HENPEpHIBHBIX Ha OTpe3Ke: OrpaHHMYEHHOCTb, CYIECTBOBAHUE
HauOO0JIBIIEr0 U HAMMEHBILIEr0 3HaYeHHH, CYyIIECTBOBAHUE TPOMEXYTOUHbBIX 3HAUYEHUH.

Bonpocsl kotokBuyma Ned
1. TlpousBoanas (yHKIMH, €€ TEOMETPUUYECKH W MexaHuueckuil cMmbicia. ITpomsBonHas
CYMMBI, IPOU3BEICHUSI H YaCTHOTO (0030p TEOpEM IIKOIBHOTO Kypca).



2. IlpousBoanas cnoxnoit Qynkiuu. [IpomsBoanas oOparnoit (yHkimu. [IpouszBoaHbie
OOpaTHBIX TPUTOHOMETpUUECKUX (yHKIUH. DyHKIMHM, 3aJaHHbIE NapaMeTPUYECKH, U HX
g depeHImpoBanue.

3. 'unep6onnueckue GyHKIMH, UX CBOWCTBA U rpaduku. [Ipon3BoaHble rUnepOoInIecKux
byHKINH.

4. Iuddepermupyemocts byakuun. duddepennman dyaknun. Cesa3p nuddepeHiuana ¢
npou3BonHoi. ['eomerpuueckuit  cmbicn  guddepennuana.  Juddepenuman  cyMMmBl,
poMu3BeACHUs U yacTHOro. MlHBapuantHocTh opMbl nuddhepeHnuana.

5. IlpousBoaubie u quddepeHnnans BICIUX nopsaakos. @opmyna Jleitbuuna.

6. YcioBus Bo3pacTaHus M yObiBaHMs (QyHKumu. Touku skcrpemyma. HeoOxomumbie
ycIoBHA SKcTpeMmyma. JlocTaTodHble NPHU3HAKU CYIIECTBOBaHUS HKcTpeMyma. OTBICKaHHE
HauOOJIBIIEr0 U HAMMEHbIIET0 3HAYCHUH HeNPEPhIBHON Ha OTpe3Ke PYHKIUH.

7. UccnenoBanue (GpyHKIMH HA SKCTPEMYM C IOMOUIBIO MMPOU3BOIHBIX BBICIIETO MOPSIKA.
HccnenoBanre pyHKUIUH Ha BBITYKIOCTh U BOTHYTOCTb. Touka nepern6a. ACUMITOTHI KPUBBIX.
OO0mast cxema NOCTPOCHUS TPAPUKOB (PYHKITHIA.

Bonpocel kos1okBuyMa NeS

1. IlepBooOpa3nas. HeompeneneHHblii uHTerpasi, ero cpoiictBa. Tabmuiia OCHOBHBIX
dopMyn uHTErpupoBanusi. HermocpeacTBeHHOM HHTErpUPOBAHKE IO YACTSIM U [TO/ICTAHOBKOI.

2. NHTerpupoBaHue palvoHaIbHbIX (GYHKLIUH ITyTEM pa3ioKeHUs Ha MPOCTeHIne IpooH.
WHTerpupoBanie BBIpAKEHUH, COlEpKAIIUX TPUTOHOMETprUdeckne (GyHKuuu. MHTErprpoBanue
HEKOTOPBIX UPPALMOHAIBHBIX BhIpaykeHHi. Mcronb30Banne TabauL HHTETPajioB.

3. 3agauu, NpuBOASILIKE K IOHATUIO ONPEAEIIEHHBIX UHTETpaioB. OnpeieeHHbI HHTErpaj
KaK Ipezel UHTErpalbHbIX CyMM. OCHOBHBIE CBOMCTBA ONPEEIIEHHOIO MHTErpasa.

4. IlpousBosaHas uHTerpaia no sepxuemy npeneny. ®opmyna Herorona — Jleitonuna.

5. Beluncnenue onpeneneHHoro MHTerpaia: MHTErpUpOBaHUE M0 YacTsAM U MOJACTaHOBKOM.
[TpubnmkeHHOE BBIYUCICHHE OIPENEIEHHOr0 HHTErpana: (OpMYyNbl MPSIMOYTOJIbHHUKOB,
Tpaneuuii 1 CuMIicoHa.

6. IlpunoxeHue NHTErpanoB K BEIUMCICHUIO MJIOMIAAeH TUIOCKUX QUTYp, UTUH IyT KPUBbIX,
00BEMOB TeJl U IJIOIAIeH MoBepxHOCTeH BpamieHus. Ouznueckue NpuiIoKEeHHs ONpeIeIEHHOTO
WHTErpaa.

7. HecoOGcTBeHHBIE MHTETpalIbl ¢ 0eCKOHEUHBIMU ITpeaenamu. HecoOCTBEHHBIE HHTErpaIbl OT
HEOTrpaHUYEHHBIX (PYHKIMH, OCHOBHBIE CBOMCTBAa. AOCONIOTHAasE W YCJIOBHas CXOJUMOCTH.
[Tpu3Haky CXOAUMOCTH.

Bonpocs! kotokBuyma Ne6
1. ®dynkuum HeCcKOIbKUX TmepeMeHHbIX. OOnacte omnpeaenenus. llpenen ¢yHKINM.
HenpepriBHOCTS.

2. Yactueie npousBojHble. llomHblli auddepeHnnan U €ro CcBsA3b € YaCTHBIMH
npou3BOIHBIMU. MIHBapranTHOCTH opMbl oaHoro auddepennnana. KacarenbHas miockocTs U
HOpMaJlb K MOBEpXHOCTH. ['eoMeTpruueckuii cmMbicia MoaHoro auddepeHnuana.

3. HacTHble IPOU3BOIHBIE U MOJHBIE AU (HepeHIInaTBl BEICIINX HOPSIIKOB.

4. DOkctpemyMbl (GYHKIMH HECKOJBKHX TIEpeMEHHBIX. HeoOxoammoe ycioBwHe.
Jloctarounsle yciaoBus. AOCOTIOTHBIN 3KCTPEMYM.

Bonpocs! kotokBuyma Ne7
1. Yucnoseie psagel. CxomumocTh U cymma psiga. HeoOxomumoe ycioBHE CXOJAMMOCTH.
[HenicTBus ¢ paaamu.
2. PAnpl ¢ TONOKUTENbHBIMU WieHaMU. [[pU3HaKu CXOAMMOCTH.
3. 3HakonepeMeHHbIe psabl. AOCONIOTHAS M YCIOBHAS CXOJUMOCTH. 3HAKOUEPEIYIOIIHECS
paabl. [Ipusnak Jleitoauna.
4. Crenennbie psaasl. Teopema AGens. Paguyc cxomqumoctu. CBONCTBA CTETIEHHBIX PSIIOB.



5. Paznoxxenue GpyHKIuM B ctenienHble psaabl. Psaa Teitnopa. [IpuMeHeHne cTeneHHbIX psSaoB
K IPUOJINKEHHBIM BBIYMCICHUSIM.

Bonpocel ko/utokBHymMa Ne8
1. ®@usnueckue 3amauu, OpUBOAAIIME K  AU(QepeHIHaTbHBIM — ypaBHEHUSM.
Huddepenunansupie ypaBHeHUs MepBoro nopsaka. 3agaya Komu. Teopema cyiiecTBoBaHUS U
€IMHCTBEHHOCTH perieHus 3a1aun Komm. [TonsaTue 06 0cHOBHBIX pemeHusX AudQepeHnnanbHbIX
ypaBHeHU. OCHOBHBIE KJIacChl YPABHEHUI, UHTEIPUPYEMBIX B KBaJApaTypax.
2. JluddepeHnunanbHble ypaBHEHHUS BBICIINX MOPSAAKOB. 3amada Komu. YpaBHeHUS,
JIOTYCKAIOIUEe NOHMKEHUE MOPSAIKA.
3. Jluneitaple quddepeHnnanbHbie YpaBHEHUS, OJHOPOIHBIC U HEOAHOpPOoaHbIe. [ToHsaTHE
obuiero pentenus. Meton Jlarpanxa Bapuanuu IpoU3BOJIbHBIX TOCTOSHHBIX.
4. Jluneiinsle auddepeHnnaNbHBIE ypaBHEHHS C TOCTOSHHBIMH KO3((UIIMEHTAMH.
VYpaBHEeHUs ¢ IPaBOM YACThIO CHIEUAIBHOTO BUA.
5. 3amava Komm st HOpMalbHOW cUCTeMBI TuQQepeHInaIbHbIX ypaBHEHUH. Teopema
CYILIECTBOBaHUS U €AMHCTBEHHOCTH pelleHus 3aaaun Kommn.
6. Meron uckimoueHUs. BekTopHO-MaTpUYHAS 3alUCh HOPMaIbHOU CUCTeMBl. CTpyKTypa
o011ero penieHus.
7. HopmanpHble CHCTEMBl JHHEWHBIX IU(QPEepeHIHATbHBIX YPaBHEHUH C IMOCTOSHHBIMH
koa(purmenTamu.
8. Pemienue B cirydae mpoCThIX KOPHEH XapaKTEPUCTHYECKOTO YPaBHEHUSI.

Bonpocs! kotokBuyma Ne9
1. Kakoe coObITHE Ha3bIBAETCS CIyYaiHbIM, JOCTOBEPHBIM U HEBO3MOXKHBIM?
2. Kak ompemensroTcst cymMmMa ¥ IPOHW3BEACHUE  COOBITHI, MPOTHBOMOJIOXKHOE COOBITHE?
3. Kak omnpenensiercss OTHOCUTENbHAs YaCTOTa COOBITUS U B YEM €€ OTJIMYME OT BEPOSITHOCTU?
4. ChopmMynupoBaTh KIACCHUECKOE OMPEICTICHIE BEPOSITHOCTH.
5. ChopmynupoBaTh aKCHOMAaTHYECKOE ONpeIeTIeHUE BEPOSITHOCTH.
6. ChopmynrpoBaTh reOMETPUICCKOE OTIPEICIICHNE BEPOSTHOCTH.
7. B uem 3aKirouaeTcs COBMECTHOCTh U HECOBMECTHOCTb COOBITHI?
8. 3anmcarp GpopMyiTy ISl BRIYUCIEHUSI CYMMBI BEPOSITHOCTEH TIPOTUBOTIONOKHBIX COOBITHIA.
9. 3anucate (GopMyny s BBIUMCIEHUS BEPOATHOCTH CYMMBI IBYX COOBITHUH, €CIM OHHU
HECOBMECTHBI, COBMECTHBI.
10. B uem 3akirodaeTcst 3aBUCUMOCTb M HE3aBUCUMOCTb COOBITUH, U KaK OINpeJIeNIIeTCs yCIOBHAs
3a-BUCHUMOCTb?
11. 3anucary opMyny Ui BBIYUCIEHHS BEPOSATHOCTH HPOM3BEAEHUS COOBITHM, €Clii OHHU
HE3aBHCHUMBbI, 3aBUCUMBI.
12. 3anucate opMmyiny MONHOM BeposiTHOCTH U baiieca.
13. 3anucats popmyny bepHysuin, U npu Kakux yCIOBHSIX CIpaBe/IMBa 3Ta GopMyIia.
14. Tlpu xakux ycIoBHAX HCIONB3YIOT hopmyny [lyaccona?
15. Tlpu kakux yCIOBUAX UCIIONB3YIOT JIOKATbHYIO (hopmyiny Myaspa-Jlamaca?
16. Kak onpenensiercst nmpocreiimuii, craronapHbiii (IlyaccoHOBCKuit) MOTOK COOBITHIT?

Bonpocs! konokBuyma Nel0
1. Kak onpenensioTcs ¥ 3aJJal0TCsl AUCKPETHBIE U HENPEPBIBHbBIE CITyYaliHbIe BETUYUHBI?
2. Kak ompezensiercs U KakuMH CBOWCTBaMM 00yiafaeT (DYHKIUS pacupeleNeHHs clydaiHoi
BEJINYUHBI?
3. Kak ompenensercss 1 KakuMHu CBOMCTBaMHU 00J1a/1aeT IUIOTHOCTh BEPOSATHOCTEH HEMpepbIBHOM
CIIy4ailHON BEJTUYUHBI?
4. Kak BBOAATCS M YTO ONPENAEISIOT YUCIOBBIE XapaKTEPUCTUKU - MaTEMAaTUYECKOE OXKHJaHHE,
JTUCTIEPCHUs U CPEIHEKBAPATUYHOE OTKJIOHEHHE JUIsl HEMTPEPhIBHOW CIy4aifHON BETHUYUHBI?



5. Jlatb ompenesneHne 4MCIOBBIX XapaKTEPUCTUK- MaTEMaTHYECKOE OXKUIaHWE, TUCIEpCUs U
CpeHe-KBaApaTUYHOE OTKIIOHEHUE JIJI TUCKPETHOM CIy4ailHON BETUYUHBI?

6. Kakumu cBoiicTBaMum 007amalOT MaTeMaTH4YeCKOe OXHIAHHE, TUCIIEPCHS 51
CPEIHEKBAIPATUYHOE OTKJIOHEHUE?

7. Kak onpenensiroTcsi HayaJlbHbIE U LIEHTPAJIbHbIE MOMEHTHI CIIy4allHOM BEJIMYMHBI?

8. Uto Ha3pIBaeTCS ACUMMETPHEH B SKCIIECCOM CIIYYaliHOW BEIMYUHBI?

9. Kak omnpenensiercs OWHOMHMANbHOE paclpenesieHHe W 4YeMy paBHBl €ro YHCIOBBIC
XapaKkTEepUCTUKU?

10. Kak ompenensercss IMyacCOHOBCKOE pacHpelesieHHe W YeMy paBHBl €ro YHCJIOBbIC
XapaKkTEepUCTUKU?

11. Kak omnpenensercs paBHOMEPHOE pAaCHpPElEICHUE M YEMY paBHbl €ro YHUCIIOBBIE
XapaKkTEepUCTUKU?

12. Kak onpenensieTcs IOKa3aTeNbHOE paclpelelieHue M YeMy paBHBI €ro YHCIOBBIE
XapaKkTEepUCTUKU?

13. Kak omnpenensieTcs HOpPMaldbHOE pacHpelelieHHe ¢ YeMy paBHBl €ro 4YHCJIOBBIC
XapaKTEepUCTUKU?

14. Kaxoil BEpOSTHOCTHBIA CMBICII UMEIOT MapaMeTpbl HOpMajabHOro pacupeneneHus? Kak onu
BIIUSIOT Ha rpadUK IUIOTHOCTH BEPOSTHOCTEN?

15. Kak ompenensiercsi (QyHKUIUS paclpefeiieHus HOPMAIBHO pPACHpEesIeHHON CIy4YaiiHOM
BennuuHbl? Kak ompenensiercs (yHKUMA —pacrpenenceHus: HOPMHPOBAHHOW HOPMalbHOMN
CIIy4yaltHOUN BETUYUHBI?

16. Kak ompenenuTh BEpOATHOCTb IMOMNAJaHUS HOPMAJIbHO paclpeesieHHON chydaitHO#
BCJIMYMHBI B 3aJJaHHBIA MHTEPBAJ, UCIOJIB3ys Tabmuily 3HadeHui (yHkiuu Jlammaca? B dem
3aKJII04aeTCs MpaBmiio "Tpex curm'"?

17. ChopmynupoBats Teopembl UeOrbiieBa u JIssmyHoBa 1 ClieACTBUS U3 HUX?

18. [TonsTue cnyyaitnoro mpouecca. Llens Mapkosa.

19. Xapaxrepuctuku neneiir Mapkosa.

Bonpocs! kotokBuyma Nell
1. latb ompeneneHus TeHEpaJbHOW COBOKYIHOCTH, BBIOOPKH, BapHallMOHHOTO  psJa,
CTaTUCTUYECKON COBOKYITHOCTH.
2. I'papuyeckoe npeacTaBieHne CTATUCTUYECKOTO psiZia U CTATUCTUYECKONW COBOKYITHOCTH.
3. laTs onpeeneHne SMIUPUIECKON QYHKITNH pacrpeesieHHs.
4. Kakue OLleHKH Ha3bIBAIOTCS TOUCUHBIMU, HHTEPBAJIbHBIMU
5. [lepeuncnuTh CBOMCTBA TOUEUHBIX OLEHOK.
6. CyTp MeTO/1a MPOU3BEIEHUM Ul HaXOKJCHUS TOUEUHBIX OLICHOK M BHIOOPOYHBIX MOMEHTOB.
7. JloBepUTeNnbHbIE MHTEPBAJIbI JUIsl OLEHKH MAaTEMAaTUYECKOTO OXHUAAHUS NpPU MU3BECTHOM U
HEU3BECTHOM.
8. Kakast 00yiacTh Ha3bIBacTCS KPUTHICCKOM, TPABOCTOPOHHEH, JICBOCTOPOHHEH, BYCTOPOHHEH?
9. Kakas runoresa Ha3bIBaeTCs HYJIEBOU, KOHKYPUPYIOLIEH, IPOCTOM, CI0XKHOM?
10. [laTh onpeieieHust ONIMOKaM MEPBOTO U BTOPOTO POJIA.
11. Kpurepuii 1 ero npuMeHeHHue I MPOBEPKH CTATUCTHYECKUX THITOTE3.
12. Kpurepwuii KorMoroposa u ero mpuMeHeHHe ISl IPOBEPKU CTATUCTUYECKUX THUTIOTES.
13. ®ynkMoHaNbHas, CTATUCTUYECKAs, KOPPEISALMOHHAS 3aBUCUMOCTH.
14. 3agaun xoppensaiuu. [loHast 1 HeTOTHAS KOPPETSAIIUH.
15. BeiOop THIa BIpaBHUBAIOLIEH JTUHUU.
16. Meron cpeaHHX, METO] MPOO, METOJ] HANMEHBIITUX KBaJPaTOB.
17. HaxoxxeHne mapaMeTpoB BBIOOPOYHOTO YpaBHEHHMS NPSAMOM JIMHUU PETrpeccU o
CTpYNIHUPO-BAHHBIM U 10 HE CTPYNIHUPOBAHHBIM JAHHBIM.
18. BeiGopounslit ko3 durment koppensaiuu. Ero cBoiicTsa.
19. Onenka mapameTpoB 1 OmHOOK HaOmoneHwiA. [IpoBepka rumoTe3sl 00 aIeKBaTHOCTH MOJIEITH
perpeccuu.



20. Henuneiinas koppensus.

Kpurepun onenkmu:

Kpurepuu OneHka, ypoBEeHb

W3oxeHre MOJTyYEHHBIX 3HAHWHA B YCTHOM, MHUCbMEHHOW WM COTIHYHOY,

rpaduueckoit ¢Gopme, MOTHOE, B CUCTEME, B COOTBETCTBHH C | TIOBBIIICHHBIN YPOBEHb
TpeOOBaHUAMH Y4EOHOW MPOTPAMMBbI; JOMYCKAIOTCS CIUHHYHBIC
HCCYIICCTBCHHBIC OH_II/I6KI/I, CaMOCTOATCIIBHO  HCIIPABJISICMBIC

CTYJCHTAMH.
W30keHue IOMy4YEeHHBIX 3HAHUW B YCTHOM, IIMCBMEHHOM H | «XOPOILIOY», IOPOrOBBIN
rpapuyeckoil ¢opme, monHoe, B cHCTEME, B COOTBETCTBUU C YPOBEHb

TpeOOBaHUSAMHU Y4eOHOH MPOrpaMMBbl; JOIYCKAIOTCS OT/EIbHbIC
HECYILIECTBCHHbIE OMIMOKM, HUCHpaBIIIEMble CTYIEHTAMU IOCIe
yYKa3aHus [IPEno1aBarelis Ha HUX.

W3oxkeHue NOJNYyYCHHBIX 3HAHWM HEIOJIHOE, OJHAKO 3TO HE | «YyIOBIECTBOPUTEIILHON,
IPENATCTBYET  YCBOCHHMIO  IOCIEAYIOLIEro  IPOrPaMMHOIO IIOPOrOBBIM YPOBEHB
MmarepHaia; JOIYyCKAaloTCS OTAEIbHbIE CYLIECTBEHHBIC OIINOKH,
VICITPABJICHHBIE C IOMOIIBIO ITPENOIABATEIIS.

N3noxeHne yueOHOTo maTepualia HEeMoJHOe, 0ECCUCTEMHOE, UTO | «HEYJOBIETBOPUTEIBLHOY,
IPEMSTCTBYET YCBOCHHUIO HOCIEAYIOUIeH ydeOHON HH(popManuy; YPOBEHb HE
CYLIECTBEHHbIE OIIMOKH, HEUCHpABIIIEMbIE JaXke€ C IOMOILBIO chopMHpOBaH
IpenogaBaTelis




