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1. [lnanupyemble pe3yabTaThbl 00y4eHHS MO JUCIUILIHHE,
COOTHECEHHbIE ¢ INIAHMPYeMBbIMH pe3yJbTaTtamu ocsoeHuss OIIOII
1.1 LeJap 1 3a1a4u 0CBOE HUSI TUCHMUIINHBI

bakanaBp mno wHampaBienuto mnoarotoBkd 35.03.07 TexHonoruss MNpPoOU3BOACTBA U
nepepaboTKH CENTbCKOX03AMCTBEHHOM MPOIYKIIUH JTOJDKEH OBITh TIOJATOTOBJICH K MPOM3BOACTBEHHO-
TEXHOJIOTHYECKOH, OpTaHU3allMOHHO- Y PaBJIEHYECKOI u HAy4YHO-UCCIIEA0BATEIbCKON
JIESITEIIbHOCTH.

Leabl0 AMCHMIUIMHBI SBJISETCS pPa3BUTHE JIOTMYECKOTO MBINUIEHUS, (OpMUPOBaHUE
LEJIbHOI0 HAydyHOTO MHMPOBO33PEHHS, BKIIOYAIOIIETO MaTEMaTHKy KaK HEOThEMJIEMYIO YacTh
KYJIBTYPBI, B COOTBETCTBHUH C (POPMHUPYEMBIMH KOMITCTCHIIHSIMH .

3agaum QU CHMINVIMHBI BKIKOYAKOT !

- u3ydeHne (pyHIaMEHTAIBHBIX Pa3/IeliOB MAaTEMaTHKH;

-IpuoOpeTeHNEe HaBBIKOB MCIOJIb30BAaHUSI OCHOB JAU(QepeHIHaTbHOTO, HHTErPajibHOTO
UCYHCIICHUS, TEOPUH BEPOSTHOCTEH W MaTeMaTH4ecKOil CTaTHUCTHKM B NpOodecCHOHAIbHON
JIESITEIIbHOCTH.

1.2 KoMneTe HIUM ¥ UHAMKATOPBI UX T0CTHKe HHii

OIIK-1. CnocobeH permaTh TUIIOBBIE 33a7a4d MPOGECCHOHATBHOW JEATEIIBHOCTH Ha OCHOBE
3HAaHUH OCHOBHBIX 3aKOHOB MAaTEMATHYECKHX, €CTECTBEHHOHAYYHBIX M OOMIETPO(eCCHOHATBHBIX
JTUCHHIIIMH C TPUMEHEHNEM UH(QOpMaIlMOHHO -KOMMYHUKAITUOHHBIX TEXHOJIOTUH .

Kon u HanuMEHOBaHNE

HWHKaTopa noctiokenus | @opmupyembie 3YH

KOMTIICTCHITHH

na-1 OIIK-1 Pemraer | 3Hanus OOyyJaronuiicss JIOJDKEH 3HATh OCHOBHBIC 3aKOHBI MaTeMaTHYECKHX,
TATIOBBIE 3a1a9u ectecTBeHHOHAay4YHBIX quciuimH (Bb1.0.12, OTTK-1-3.1)
npodeccuoHaIbHO I YMEHUs OOyyaromuiics  JOJDKEH  yMeTh  pemaTh  THIIOBBIE  3aJa9H
NESATeIILHOCTA HAa  OCHOBE npopecCHOHANILHONW JeATeTbHOCTA Ha OCHOBE 3HAHHUA OCHOBHBIX
3HAHMH OCHOBHBIX 3aKOHOB 3aKOHOB MaTeMaTHYECKH X, ecTec TBeHHOHAyYHbIX mucuurimH (51.0.12,
MaTeMaTUYECKH X, OIlK-1-V.1)

€CTECTBEHHOHAYYHBIX HaBBIKU OOyyaronuiicss TOJKCH BJAIeTh HABHIKAMHU DPEIICHUS THUIIOBBIX 3aJad
JAMCUUIIIMH € TIPUMCHCHHEM npodeccnoHaNbHOW JESATCTBHOCTH HAa OCHOBE 3HAHMM OCHOBHBIX
UH()OPMALKMOHHO- 3aKOHOB MaTeMaTHYECKUX, eCTeC TBeHHOHAaYYHbIX mucuurimd (51.0.12,
KOMMYHMKallUOHHBIX OIlK-1-H.1)

TE XHOJIOTUH

2. Mecro mucuuniimHbl B cTpyktype OINOII
Hucnurivaa «MaremaTtuka» OTHOCHUTCS K 0O0s3aTebHOW 4YacTH  OCHOBHOM
npodeccuoHalbHOM 00pa3oBaTelibHOM Mporpammbl Oakanaspuara (b1.0.12).
3. O0béM TUCHMIIMHBI U BUAbI Y4eOHOH padoThI
OOvem mucnuruivHbL coctaBiisieT 4 3adeTHble enuauIbl (3ET), 144 akageMUYecKuX 4acoB
(manee yacoB). ucuunnuna uzydaercs B 1 cemectpe.



3.1.Pacnpeneienne 00beMa TUCHUIIMHBI 0 BHAAM Y4eOHOi padoThI

o KomuectBo
Bun yuebHo# paboTsr 4aCOB
KonTakrHas pa6ora (Bcero) 60
B mom uucne:
Jexyuu (J1) 18
Jlabopamopmvie sanamus (J13) 36
Koumponv camocmoamenvnoii pabomsr (KCP) 6
CamocTosiTesibHast padora o0yuar muxcs (CP) 57
KonTtpoab 27
HUtoro 144
3.2.PacnpeaesieHue y4eOHOro BpeMEHH IO pas3aesiaM U TeMam
B TOM YHCIIC
KOHTaKTHas paboTa e
No HaunmenoBanue pas3znesioB U TeMm Bcero g
<%
TeMBI JacoB 1 13 KCP Cp 3
g
1 2 3 4 5 6 7 8
Paznen 1 DeMeHThl TMHEHHOW areOpbl
1.1 Martpuisl. Jeiic TBus Ha g HUMHU. Omnpe neauTe in 9,6 2 2 0,6 5 X
12 OCHOBHBIC TIOHSI THSI CHCTEM JIMHEHHBIX YPaBHCHU . 126 2 4 0.6 6 X
MeTo 16l peneHu st
Pazmen 2 DieMeHTH MaTeMaTHY€CKOTO aHaJIN3a
OyHkMs 0HOM nepemMeHHol. O0JIac Tk OTNpe/IeJICHUS .
2.1. CgoiicTBa 3 leMeHTapHBI X QyHKImi. [Ipeaen GyHkunu B 7,6 2 0,6 5 X
TOYKE U 0E€CKOHCYHOCTH
2.2. TpowusBoaHas §yHKIMK 14,6 2 6 0,6 6 X
23 Heonpenesnen et uaTerpat. CBoiictBa. MeTombl 126 2 4 0.6 6 X
HWHTCTPHUPOBAHUS
24 Ormpene neHHblil nHTeTpai. CoticTBa. MeTo Bl 146 2 6 0,6 6 X
HHTETPHUPOBAHUS
Pazzien 3 DneMeHTHI TeOpHUU BEPOSITHOCTEH M MAaTEMAaTHIECKO# CTaTHC TUKH
31 JluckpeTHas ciydaiiHas BeJIMYUHA, €€ YHCIOBbIC 9.6 2 5 0,6 5 X
XapaKTepUC THKU
32 HemnpepeiBHas city4aiiHas BeJTMYMHA, €€ YHCJIOBEIC 126 2 4 0,6 6 X
XapaKTepUC THKU
33 Bapuarmonssie psiapl pacnpeaeneHue. [lokazatem 9.6 2 5 0,6 5 X
Bapuanun. ['paduueckoe n3oopaxeHme
34 I'enepanbHas (jOBOKyl‘[HOCTL. Beibopka. Jluckpe THBIN U 136 6 0,6 7 X
WHTCPBAJIBHBIH Psi bl pacipeie ICHHs
KouTposs 27 X X X X 27
Hrtoro 144 18 36 6 57 27




4. CTpyKTYypa H coep:kaHue AUCHUILINHBI
4.1.Coaep:kaHue QUCUMIIMHBI

Pa3zngen 1. DieMeHTHI TMHEHHON areOpsl.

Martpuusl, neiictus Haa Humu. Onpenenurenu |l u 1l nopsnka, ux cBoiictBa. Cucremsl
JTMHENHBIX ypaBHeHu. Meton ["aycca, mpaBuino Kpamepa

Pa3zneqt 2 DneMeHTBl MaTEMATUUECKOTO aHAIIN3A.

Oynkius.  duddepenunpoBanre ¢QyHKIUH OJHOW TIEpeMEHHOM. [eoMeTpuueckuit u
MEXaHUYeCKUU CMBICT Tpou3BoaHOU. [IpaBuna muddepennuporanus. [IpunoxeHus mpous3BoaHON
K uccienoBanuio ¢pyHkuuii. [leppoobpasnas ¢pynkuun. HeonpeneneHHbIN HHTETpal, €ro CBONCTBA.
OcHoBHBIE (POPMYIIBI MHTETPUPOBAaHUA. MeToasl MHTerpupoBanus. OTpenereHHBIH HHTETpal.
[IpunosxeHus onpenesIEHHOr0 MHTErpaa.

Paznes 3 DneMeHTHI TEOPUU BEPOSTHOCTEN U MATEMATUUYECKON CTAaTUCTUKU

CityqaiiHple BenM4UHBI. YHCIIOBbIE XapaKTEPUCTUKU CIIy4alHBIX BEJIMYMH BapuanuonHoe
psizbl pacupeneneHus. BelOOpouHsblil MeTO/.

4.2.Conep:xxaHue Jie KMt

Ne HaumMmenoBanue nexuuu KoimuectBo
n/n 4acoB
1 Martpunpt. JetictBust Hag HUMHU. Oripe enuTe i 2
2 OcHOBHBIE OHSTHS CHCTEM JIMHEHHBIX YpaBHEHHH . MeTo [pl pelieHus 2
3 Oyukiyst oaHoM nepeMeHHol. O0nacTh onpenenenns. CBOKWCTBA 3 IeMEHTAPHBIX 2
¢yukuuit. [Ipeaen G yHKIMU B TOUKe B OECKOHEYHOCTH
4 IpowusBoguas ¢pyHkuuu. ['eoMeTprdecKuil, YU3NIECKUI 1 OUO IOTUICCKUN CMBICI. 2
Ipasuna u hpopmyasl uddepeHpoBanus
5 Heonpenenen el nHTerpan. Coiictea. MeTopl HHTETPUPOBAHUS 2
6 OmpeneneHHbli nHTeTpan. CoiicTBa. MeToApI HHTETPHPOBAHUS 2
7 JluckpeTHas cilydaliHas BeJUYUHA, €€ YUCIOBbIE XAPAKTEPUCTUKU 2
8 HemnpepsiBHas city4aifHas Be TMUKHA, €€ YUCJIOBBIC XapaKTCPUCTUKU. 3aKOHBI 2
pacnpeseneHus HenpephIBHOM CIy4aliHON BEJIMYNHbI
9 Bapuarnuonssle ps sl pacnpeznene Hue. [loxazatemm Bapuanuu. ['paduueckoe 2
n300pakeHue
Hroro 18
4.3.Conep:kanne J1aOOpPaTOPHbIX 3aHATHI
Ne . KosmuectBo
HanmenoBanue 1ab0paTOPHBIX 3aHS THI
n/n 4acoB
1 Martpunpl. JlelicTBUs Ha g HUMU 2
2 Dopmyiel Kpamepa. Meton 'aycca 2
3 Dopmyiel Kpamepa. Meton 'aycca 2
4 IpowusBoHas ¢yHKIHU 2
5 [punosxeHue MPOU3BOAHOMN K HCCJIe JOBAHUIO () yHKITHH 2
6 Haxox ieHue npou3BOHbBIX 2
7 Heonpenenennstit uaTerpat. Cpolictsa. Me 10161 HHTETPUPOBAHUS 2
8 MeTo MHTETpUPOBAHHUS 110 YACTSIM B HEOIPEICICHHOM HHTErpae 2
9 OnpeneneHHbld nHTErpan. MeTo bl MHTeTPpUPOBAHNUS 2
10 | IpumnoxeHne ompe AeICHHOTO0 HHTErpasia K BRIYUCICHUIO TUIONTA NeH IIIOCKUX GUTYDP 2
11 | HaxoxjeHue MHTETPAJIOB 2
12 | JuckpeTHas ciaydJaiHas BeJIMYNHA, €€ YHUCIOBBIE XapaKTePUCTHKA 2
13 | HemnpepsiBHas ciydaifHas BeMYNHA, €€ YHNCIIOBEIE XapaKTepUCTUKH. HopManbHbIH 2
3aKOH paclpeieNIeH Ul
14 Beluncrienue xapakTepuCTHK CIIydalHblX BEJIMUUH 2
15 Bapuannonnsie psiapl pacnpenene uue. [lokasatenm Bapuanuu. ['padpuaeckoe 2
n300paxeHue
16 | I'enepasbHas COBOKYITHOCTE. BeiOopKa. JIuCKpe THEIM M WHTEPBAIBHBIH PsIIbI 2
pacIpeeIeHAsL
17 Brluncnenne xapakTepHC THK BRIOOPKU 2
18 HToTOBOC TECTHpPOBAHHE 2
Hroro 36




4.4 Conep:xaHue NPaKTH4YeCKUX 3aHATHI
[IpakTuueckue 3aHATUS HE IPETYCMOTPEHBI

4.5.Buabl U coiep:KkaHue CAMOCTOSITEeJIbHOI padoThl 00y4aro MXCs

4.5.1. Buabl caMocTosITeJIbHOM PadoThI 00y4aro LMXCs

. Koimuectso
Bu el camocTosTe IbHOM pabOTHI 00y YOI XCSI
4acoB
[ToaroToBKa oT4ETA Ha JIAOOPATOPHOM 3aHATHH 12
[ToaroToBKa K yCTHOMY OIIPOCY 12
TToaroToBka K TeC THpOBAaHUIO 10
BrImosnHe HUe WH MBHIyaJIbHOTO AOMAIITHETO 3a JaHH 12
CamocTOsTe IbHOE N3yUYEeHHE O TIEIBHBIX TEM U BOIIPOCOB 11
Hroro 57
4.5.2. Conep:xaHnue caMOCTOSATEIbHOM PadoThI 00y4ar0 IUXCH
No KomraectBo
Haumenosanue tem
n/m 4acoB
1 Martpunpl. JlelicTBUS Ha 4 HUIMU 2
2 ®opmyisl Kpamepa. Metoa "aycca 3
3 ®opmyisl Kpamepa. Metoa "aycca 3
4 IMpomsBoaHast yHKIUH. 2
5 IpunoxeHre MPOU3BOIHON K HCCJIe JOBAHHIO (OYHKIUI 3
6 Haxox ieHre mpou3BOIHBIX 3
7 Heonpenenenneiit unterpasi. Croiictea. MeTo il HHTE TPUPOBAHUS 2
8 MeToa MHTErpUPOBaHMUS MO YaCTIM B HEONPE/ICICHHOM HHTETpaJe 2
9 OnpeneneHHBIH HHTETPaAT. METO [l HHTETPUPOBAHUS 3
10 IMpunoxxeHne onpe IEICHHO IO HHTErpaja K BRIYHCICHUIO TUIOIA ei TIIOCKUX GUTyp 3
11 Haxox neHue nHTE rpasioB 3
12 JuckpeTHas ciy4vaiiHasi BeIMYUHA, ¢€ YUCIOBBIC XaPAKTCPUCTHUKH . 2
13 HenpepeiBHas ciyvaliHas BeM4uHA, €€ YUCJIOBbIE XapakTepucTu kKu. HopmabHbIi 3
3aKOH pacIpe/esieH us
14 Beruncienue xapakTepHUC THK CIIyYaiHbIX BEJIMUYHH 3
15 Bapuaunonssie psiapl pacupenene nue. [lokasatenu Bapuanun. ['papuyeckoe 2
1300pakeHne
16 I'enepanbHas COBOKYNMHOCTh. Boibopka. JIcKpe THBIM M WHTepBaIbHBIH PsiIbl 3
pacrnpeneieHus
17 Brruncrienue xapakTepuc THK BEIOOPKH 3
18 HrtoroBoe Tec THpOBaHUE 3
19 Pemenue cucTeM IMHENHBIX ypaBHEHUH 3
20 Pemenne 3a mau mud ¢ epeHINpPOBaHIS H HHTETPUPOBAHUS 3
21 Penienue 3a1au Teopuu BEPOATHOCTEN U MATEMATUUECKOMU CTa THC TUKU 3
Hroro 57




5. Y4ueOHo-MeTOAMYECKOE 00ecIeyeHHe CaMOCTOSITeJIbHOM padoThl 00y4yaroMXcsl 110
AUCUHUILIMHE

Y4eOHO-MEeTOMYeCKre pa3paboTKu umetores B Hayunoit bubmoreke ®I'6OY BO
OxHo-VYpansckuii 'AY:

5.1 bepecueBa, N.B. Maremaruka. Metoauueckiue ykazaHUsl K JIaOOpPATOPHBIM 3aHSTUSIM IS
o0yyaroImxcs 1Mo HarpasieHuio noArotoBku 35.03.07 TexHonorust mpous3BoJCTBA U MepepabOTKU
¢/x mpoaykuuu, mpoduuib TexXHOIOTHS MPOU3BOJACTBA, MEpepabOoTKM W XpaHEHUs MPOIYKINU
KUBOTHOBOJICTBA M PACTECHHEBOJICTBA, YPOBEHb BBICIIEr0 00Opa3oBaHUs OakanaBpuat, (opma
oOyuenusi ounas/ W.B. bepecneBa. — Tpounk: FOYpI'AY, 2020. — 64 c. — Pexxum pocrymna:
https://edu.sursau.ru/course/view.php?id=2840 http://nb.sursau.ru:8080/localdocs/ivm/01049.pdf
5.2 bepecneBa, 1.B. Marematuka [DnekrpoHHbI pecypc] : Meroauveckue pekoMEHIAIUK 110
OpraHu3al[iy CaMOCTOSTEIbHOM paboThl 0OydaroUMXCs MO HampaBieHUI0 moarotoBku: 35.03.07
TexHosiorus nMpou3BOACTBA U MepepadOTKU ¢/X MpoxyKuuu, npoduib TexHoorus npou3BOACTBa,
nepepaboTK U XpaHEHUs MPOAYKUHMH >KMBOTHOBOJICTBA U PACTEHUEBOJICTBA, YPOBEHb BBICIIETO
oOpazoBaHusi OakanaBpuatr, ¢gopma oOydeHus: ounas./coct. M.B. bepecueBa.— Tpouuk:FOxHo-
VYpansckuii TAY, 2020. — 52¢.- Pexxum goctyma: https://edu.sursau.ru/course/view.php?id=2840.
http ://nb.sursau.ru:8080/localdocs/ivm/01048.pdf

6. @oH/1 O1IEHOYHBIX CPEICTB A5 MPOBeAeHUS MPOMEKYTOYHOM aTTecTAlMU 00yYalo HMXCsl

Mo JTHCHMILIHHE

JIns yCTaHOBJIGHHSI COOTBETCTBHUSI YPOBHS MOATOTOBKH oOydaronmxcst TpedoBanusiMm GI'OC
BO paszpaboTtan ¢GoHI OIEHOYHBIX CPENICTB VISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHUS
MPOMEXYTOYHOM aTTecTaluy oOOydaloumxcs Mo AucHuniauHe. DOHJ OLEHOYHBIX CPENCTB
npenacrasieH B [Ipunosxxenun.

7.0cHOBHAsI M IONIOJTHUTE/IbHASI yueOHasl JJUTepaTypa, He00X0oAuMasi /I 0CBOe HUS
AUCHMILIH HBI

OcHoOBHas 1 TOMOMHUTENbHAs yueOHas TuTeparypa umeercs B Hayunoit Oubnuorexe U
AIEKTpOHHOU HHGopMaImoHHO-00pazoBaTenbHoi cpeae GI'BOY BO HOxuo-Ypansckuit [AY.

OcHoBHasn:

1 banaun, K. B. Beicias matematuka : yueonuk / K. B. banaun, B. H. baumsikos, A. B.
Pyxocyes ; mon o6t penakiueit K. B. banguna. — 2-e u3n., crep. — Mocksa : @JIMHTA, 2016.
— 360 c. — ISBN 978-5-9765-0299-4. — Tekct : nsyekrpoHHBIH / JlaHb : B3JIEKTPOHHO-
oubmuoreunass cucrema. — URL: https://e.lanbook.com/book/84348 (nmata oOpareHus:
26.04.2020). — PesxuM ocTyma: 1yisi aBTOPH3. TOJIb30BaTEICH.

2 KysuenioB b. T. Marematuka [Dnekrpornbiii pecypc] / B.T. Ky3nenos - Mocksa: FOauTH-
Hana, 2015 - 719 c. - Jloctyn k monHoMmy Tekcty c¢ caiita OBC YHuBepcuterckass 6ubiamorexa
online: http://biblioclub.ru/index.php?page=book &id=114717.

JlonoiHUTEJILHASA |

1 3agauHuK MO BBICIICH MaTeMaTHKe AJs BY30B [DiekrpoHHbIN pecypc]: / [B. H. 3emckoB,
C. I. Kansneit, B. B. Jlecun u ap.] ; nox pea. A. C. IlocnenoBa - Mocksa: Jlans, 2011 - 512 c. -
Hocrtyn K IIOJTHOMY TEKCTY c cairta 9BC
Jlans:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=18009.

2 MarBeeBa T. A. Maremaruka [DnekrpoHHBI pecypc] / T.A. Marseea; H.I. ProxroBa,
JI.B. llleBeneBa - ExarepunOypr: W3natenscTBo Ypanbckoro yHuBepcuteta, 2014 - 217 c. - loctyn
K MIOJIHOMY TEKCTY c caiita 9BC YHuBepcuTeTckas OoubImoTeKa
online: http://biblioclub.ru/index.php?page=book &id=275826

3 Tyran6aeB A.A. OcHOBBI BbICIIEH MaTeMaTuku [DieKTpoHHBIN pecype]: / A.A. Tyran6aes
- MockBa: Jlawp, 2011 - 490 c¢ - Jloctym K mosHOMYy Tekcty ¢ caiita OBC
Jlans: http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=2036.

8. Pecypchl mH(} opManmoHHO-TeJ e KOMMYHUKAUMOHHOM ceTH « IHTEepHET», HE00X0INMbIEe
IS OCBOEHUS TUCUMILTUHBI

1. EawHoe OKHO JocTymna K yueOHO-METOAMYECKUM pa3padboTkaM https//roypraypd

2. DBC «Ms3parenbctBO «Jlanp» — http://e.lanbook.com

3. DBC «Yuusepcurterckas oudmuoreka online» — http//biblioclub.ru
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4. Hayunas snexrponnas ouonmuoreka «eLIBRARY.ruy»
9. MeToanueckue yKa3aHus il 00y4ar0 HMXCS M0 0CBOE HUIO JUCIHUILI MHbI
YuebHo-MeToauueckue pa3paboTku umeroTcs B HayuHoil OuGimoTeke M 3JIEKTPOHHOM
uHpopmarmonHo-odpazosatensHoit cpeae PI'BOY BO IOxuHo-Ypansckuii [AY.
9.1 bepecuesa, 11.B. Maremarnka. Meronudeckne yka3zaHHsl K JJa0OpaTOPHBIM 3aHSTHSIM
Ui oO0ydaroumxcss Mo HampasyieHHto moArotoBku 35.03.07 Texnomoruss mnpou3BOACTBA U
nepepaboTKH ¢/X TPOAYKUIHH, NMpodmie TeXHONOTHUS MPOU3BOJCTBA, MEPEepadOTKA M XPAHCHMU s
MPOJIYKIMH XKUBOTHOBOJCTBA U PAaCTEHHUEBOJCTBA, YPOBEHb BBHICIIETO OOpa3oBaHUs OakajlaBpuar,
dopma o6yuenus ounas/ U.B. bepecnena. — Tpounk: [BOY BO HOxHno-Ypansckuit 'AY, 2020. —
64 c. — Pexxum pocrtyna: https://edu.sursau.ru/course/view.php?id=2840.
http ://nb.sursau.ru:8080/localdocs/ivm/01049.pdf
9.2 bepecueBa, W.B. Marematuka [DneKkTpoHHBI pecypc] : Meronuueckue
pEKOMEHJAllM IO OpraHM3alllyd CaMOCTOSTENbHOM paboThl 00ydarommXcsi IO HaIpaBJIEHUIO
noarotoBku: 35.03.07 TexHomorus MpOW3BOACTBA W MEPEPadOTKUA C/X TPOIYKIUH, TPOQPHUIL
TexHomoruss TNPOU3BOJCTBA, MeEpepadOTKM U  XpaHEHHS MPOIYKIHH >KUBOTHOBOJCTBA H
pacTeHHEBO/ICTBA, YPOBEHB BBICIIETO 0Opa3oBaHMs OakanaBpuar, Gopma OOy4eHHs: OUHAA./COCT.
N.B. bepecueBa.— Tpounk:lOxHo-Ypansckuit ['AY, 2020. — 52c.- Pexum pocryna:
https://edu.sursau.ru/course/view.php?id=2840. http://nb.sursau.ru:8080/localdocs/ivm/01048.pd f
10. Und opManMOHHbIE TEXHOJIOTHH, HCIIOJIb3YeMbI€e IIPH OCY LIECTBJICHUM 00pa30BaTeIbHOIO
npoiecca 1o JMcuMIJINHe, BKJII0Yas NepevyeHb NPOr pAMMHOIo odecneveHUsI U
UH(} OPMAIIMOHHBIX CNIPABOYHBIX CHCTEM
B Hayunoii Oubnuorexke ¢ TepMHHAIbHBIX CTAaHLIMN MpENOCTaBiseTcs IOCTYN K Oas3am
JTAHHBIX:
1. «Texakcnept: ba3oBbie HOpMAaTUBHBIE TOKYMEHTHI»
2. «Texokcnept: [TumeBas mpoOMBINITICHHOCTH)
3. «CenpX03TeXHUKa
4. «Koncynpsrantlliocy»
5 OJIeKTpOHHBIM  Katasor  MHcTuTyra ~ BeTepUHAapHOM  MEAMIIMHBI -
http://nb.sursau.ru:8080/cgi/zgate.exe? Init+1VM_rusl.xml,simpl_IVMZ1.xsl+rus.
[lepeuens nporpaMMHOro o0ecnedeHus, UCIOIb3yeMOTO MPU OCYIIECTBICHUN
00pa30BaTeIbHOrO Mpoliecca Mo JUCHUTIIMHAM.
1. IlporpamMHOe obecrieueHue O0IIeTO Ha3HAUCHUS

1.1 Omnepamronnas cucrema Microsoft Windows

1.2 OducHplii makeT Microsoft O ffice

1.3 ITporpammelii kKommieke 1uist TectupoBanus 3HaHuil MyTestXPRo 11.0
1.4 AnTtusupyc Kaspersky Endpoint Security

11. MartepuanbHO-TeXHU4YecKasi 0a3a, He00XoaMMasi JIsl OCyLleCTBJIeHUs 00pa30BaTeJIbHOIO
npouecca 1o JucuuIjinHe

Y4yeOHble ayauTOpPHH ISl NPOBEJEHUS] 3aAHATHH, IPeTyCMOTPEHHBIX IPOrPaMMOii,
OCHAILEHHbIE 000PY10BAHNEM U TeXHUYECKHUMH CpeICTBAMH 00y4ie HUs

VYuebnas  aymutopuss Ne 403 s mpoBeneHus ydeOHBIX 3aHATUN, OCHAICHHAS
000pyIOBaHUEM M TEXHUYECKUMHU CPEJICTBAMU JUIs BBITIOJIHEHU S J1a00paTOPHBIX padoT.

IoMeme HUS VIS CAMOCTOSITEILHOM PadoThI 00y4ar0 IMXCS

[Nomemenne Ne 412 1 caMOCTOATENBHOM pPaOOTHI, OCHAILEHHOE KOMITBIOTEPHOM
TEXHUKOM C monwmodeHueM K cetu «VHTepHeT» M o0ecrnedyeHHEeM [OCTylna B 3JIEKTPOHHYIO
uHpopmarmonHo-oopazosatenbHyto cpeny PI'bOY BO HOxuo-Ypansckuit [AY.

Ilomemienne JJisi XpaHeHHUsT W NPOPHIAKTHYECKOro oO0CIy:KUBAHMS Y4eOHOro
ooopynoBanusi [lomemenue No 415 - momemenue st XpaHEeHHS W MPOGUIAKTHYECKOTO
oOcykxuBaHus y4eOHOTo 0060py10BaHUSI.

IlepeuyeHb ocHOBHOTO 000opyaoBaHusi: HoyrOyk Lenovo G570, mpoekrop ViewSonic 5211. Jfocka
ayIUTOpHAsL.


https://edu.sursau.ru/course/view.php?id=2840
http://nb.sursau.ru:8080/localdocs/ivm/01049.pdf
https://edu.sursau.ru/course/view.php?id=2840
http://nb.sursau.ru:8080/localdocs/ivm/01048.pdf

I[MPUJIOXXEHUE

®OH/] OLIEHOYHBIX CPEJCTB
JJIA TCKYHIQFO KOHTpOJ'IH YCHeBaeMOCTI/I 158 HpOBe}IeHI/IH HpOMe)Ker‘-IHOﬁ arTTeCTallnn

00yJaro I XC S
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4.1

4.2

COIEP KX AHME ITPUJIOXEHUA

KomnereHumu M UX HWHIMKATOpbl, (GOpMHUpYyeMble B MpOLEcCe OCBOCHHUS
T CLUTUIMHBI

[lokazatenu, KpUTepuHM U IIKaJa OIEHUBAHUS HMHIUKATOPOB JOCTHXKEHUS
c(OpMUPOBAHHOCTH KOMITETEHIIMH

TunoBble KOHTPOJIbHBIE 3aaHUsl U (WJIM) MHBIE MaTepuajbl, HEOOXOAUMBIE IS
OLICHKM  3HAHWM, yMEHWH, HaBbIKOB M  (WIM) OMbITa  JESITEIbHOCTH,
XapaKTepu3yloImX CHOPMUPOBAHHOCTh KOMIIETEHIIMH B IPOIECCE OCBOCHHUS
T CLIMTUIMHBI

Metoanueckue MaTepuaibl, ONpPeAesonpe IPoLeayphl OLlEHUBAHUS 3HAHUM,
YMEHUU, HaBBIKOB U (MJIM) OMBITA JEATETbHOCTH, XapaKT ePU3YIO LI X
chopMHUPOBAHHOCTH KOMIIETEHIIHI

OueHouHbIE cpeACTBa IS MPOBEICHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH

4.1.1 VYcrHbIN onpoc

4.1.2 Oryer 1o J1abopaTopHOI padboTe

4.1.3 TectupoBanue

4.14 VinauBuayanbHbIE JOMAIHUE 3aJaHUS

[Iponieayps! 1 oreHOUHBIE CPEACTBA TS IPOBEACHUS TPOMEKYTOUHON aTTeCTalluu
421 DOx3ameH

11

12

13

14

14

14
14
20
47
49
61
61



1 KoMmneTeHIuM M X HHAUKATOPBI, (hpopMuUpyeMble B IpoLecce 0CBOeHHS

AUCHUIIIN HBI

OIIK-1. CnocoGeH pemarh TUMOBBIE 33Jaud MPOPECCHOHATIBHON JIESATENbHOCTH Ha OCHOBE
3HaHWW OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHX, €CTECTBEHHOHAYYHBIX M OOIIETpo hecCHOHATBHBIX
JUCILUILIMH C MPUMEHEHUEM UH(POPMAIIMOHHO-KOMMYHUKAI[MOHHBIX TEXHOJIOTUH.

HaunmenoBanue
CDopMpreMHe 3VH OLCHOYHBIX CPEICTB
Ko n
HAUMEHOBAaHUE =
UHIMKATOPa = = = =
HOCTIRCHIA 3HAHUS MEHUS HaBBIKH § g E‘ §
KOMIIETEHILIUU y % 3 § Sé
=~ g a g
=
na-1 OIIK-1 | Obyuatoumiics OOyuatomuiics OOyyatroumiics VYetueiii onpoc, | Dk3zame
Pemraer  TMmoBbIE | IOJDKEH 3HaTh | JIOJDKEH yMeThb | JMOJDKEeH BIaZeTh | TECTHPOBAHHME,
3a1a4u OCHOBHBIC 3aKOHBI | pellaTh THIIOBBIC | HABBIKAMH PCLICHUS OTYET I10
npodeCcCHOHANBHON | MAaTEMaTHYECKHX, 3a7a4n TUIIOBBI X 3aj7a4 | J1abopaTopHOMY
JEeITeITbHOCTA  HAa | €CTCCTBEHHOHAYYH npodeccuoHanbHOl | mpodeccHoHANTLHOM 3aHATHIO,
OCHOBE 3HAHUU | BIX JUCIUIJAH | NeSITeIbHOCTH  HAa | AeATeNbHOCTH  HAa | WHIMBHAyaJlbH
ocHoBHbIX 3akoHOB | (b1.0.12, OIIK-1- | ocHoBe 3HaHHUI | OCHOBE 3HaHAHN o€ JoMallrHee
MaTeEMaTHYECKU X, 3.1) OCHOBHBIX 3aKOHOB | OCHOBHBIX 3aKOHOB 3aaHiE
€CTeCTBEHHOHAYYH MaTeEMATHYECKU X, MaTeEMATHYECKU X,
BIX JUCLUIIJIMH C €CTeCTBEHHOHAYYH €CTeCTBEHHOHAYYH
MPUMEHEHHEM BIX JMCIUIIIAH | BIX JIMCIUITIAH
UH()OPMaMOHHO- (b1.0.12, OIIK-1- | (b1.0.12, OIIK-1-
KOMM YHHKAIIHOHHBI v.1) H.1)
X TCXHOJIOTHUH
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2 Iloka3aTe/u, KpUTE PUH M IIKAJIA OLleHUBAHUS WHAMKATOPOB JOCTHKEHUS KOMIleTe HIUM
OIIK-1. CnocobeH pemarb TUIOBBIE 3aJaud NPOMECCHOHAIBHON NEATEIBHOCTH Ha OCHOBE
3HAaHUH OCHOBHBIX 3aKOHOB MaTEMaTHYECKHX, E€CTECTBEHHOHAYYHBIX M OOMIENpO(ecCHOHAIbHbBIX
JUCLUIUIMH C IPUMEHEHUEM MH(QOpMaIlMOHHO-KOMMYHHMKALMOHHBIX TEXHOIOTUH .

IoxazaTesm KpuTepun u mxana oreHUBaHAS PE3yNbTATOB 00ydEHHUS MO AUCIU IINHE
OIICHUBAHUS
(@opmupyembie HenocTatounstit JocTaTouHbIi Cpemuuit Beicokuit
3VH) YPOBEHb YPOBEHb YPOBEHb YPOBEHb
b1.0.12, OIIK-1 - | OGyuaromuiicst He OOyuaromuiics c1a6o O6yuatomuiics ¢ OO6yuaromuiics ¢

3.1

3HAET OCHOBHEIE
3aKOHBI
MaTEMATHYECKHUX,
€CTCCTBEHHOHAYYHBIX
JMCIIMITINH

3HaeT OCHOBHBIE
3aKOHBI
MaTeEMaTUYECKUX,
€CTeC TBCHHOHAY YHBI X
JUCLIATIIIMH

HE3HAYUTE IbHBIM U
OIMMOKAMH U
OTIEIbHBIMH MIpoOenaMu
3HAeT OCHOBHBIE 3aKOHBI
MaTeMaTHYECKH X,
€CTeCTBEHHOHAYYHBI X
JMCIAITIH

TpeOyeMoli CTeNEHbIO
HOJHOTHI ¥ TOYHOCTH
3HAaeT OCHOBHBIE
3aKOHBI
MaTeMaTHYECKU X,
€CTeCTBEHHOHAY YHBIX
JVICLIUTLIIH

b1.0.12, OIIK-1 —
Vi

OOyuatronuiics He
yMeeT penrath THITOBBIE
3a7a91
npodeccuoHa bHO I
Jes TCIbHOC TH Ha
OCHOBE 3HaHUH

OO0yuaromuiics ciadbo
yMeeT pemiath
THITOBBIC 3a1a4u
podhecCHOHANIBHO I
TSI TCIIbHOC TH Ha
OCHOBE 3HaHUU

OOyuatomuiics ¢
HE3HAYM TEJIbHBIM A
3aTPYHCHUSAMH YMEeT
pemaTh THIIOBBIC 33 19U
npodeccuoHaIbHO I
JIESITEIbHOCTH Ha OCHOBE

OOyuaromuiicst ymeer
peuaTh TUIIOBbIE
3aJIa9H
npodeccuoHaIbHO I
eI TSJIbHOC TH Ha
OCHOBE 3HaHUH

OCHOBHBIX 3a KOHOB OCHOBHBIX 3a KOHOB 3HaHHWI OCHOBHBIX OCHOBHBIX 3a KOHOB
MaTCMAaTUYCCKU X, MaTCMaTHYCCKU X, 3aKOHOB MAaTCMaTHYCCKU X,
€CTCC TBEHHOHAY YHBI X €CTECC TBEHHOHAYYHBI X MaTCMAaTHYCCKU X, €CTCC TBEHHOHAY YHBI X
JUCLIUITIINH JUCHUITIINH €CTCC TBECHHOHAY YHBI X JUCIHUITJINH
JUCLIMITJIINH
b1.0.12, OIIK-1 — | Obyuaromuiicst He OoOyuatommiics cimado Obyyaronmiics BmaneetT | OOywarommiics

H.1

BJIaJIeeT HABBIKAMH
pelLIeHHs TUTIOBBIX
3ama4y
npodeccnoHaIbHOI
JeATeJIbHOCTH Ha
OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKUX,
€CTeCTBEHHOHAYYHBIX
JWCLUIJIMH

BlaJiceT HaBBIKAMU
peIIeHHUs THIIOBBIX
3a7a4
npodeccuoHanbHO I
JIeA TeIbHOC TH Ha
OCHOBE 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX
JUCIMILIMH

METOJaMH1 HaBLIKAM U
pelIeHns TUIIOBBIX 33 a4
npodeccnoHaIbHOI
JIESITeIbHOCTH HAa OCHOBE
3HAHHUI OCHOBHBIX
3aKOHOB
MaTeMaTHYECKUX,
€CTeCTBEHHOHAYYHBIX
JUCIIMIIINH

CBOOO/HO BlajeeT
HABBIKAM U PEIICHHS
TUIIOBBIX 33124
npodeccuoHaIbHO U
JIEATEIILHOCTH HA
OCHOBE 3HaHUH
OCHOBHBIX 3aKOHOB
MaTeEMATHYECKU X,
€CTCCTBCHHOHAYYHBIX
JCLIATIIMH
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3. TunoBble KOHTPOJIbHBbIE 33]aHUsl M (MJIM) MHbIE MaTePHAJIbI, He00X0AUMBbIE /ISl OLle HKU
3HAHUH, yMeHUii, HABBIKOB U (/M) ONbITA eSITeJIbHOCTH, ¢ OPMUPOBAHHBIX B MpoIIecce
OCBOEHUS AUCHUILINHBI

TumnoBbie KOHTPOJIBHBIE 3aJTaHUS U MaTepPHAIIbI, HEOOXOAUMBIE [T OLIEHKU 3HAaHUH, yMEHUH U
HaBBIKOB, COJIEPXKATCS B yUeOHO-METOANYECKH X pa3padoTKax, MPUBEICHHBIX HUXKE.

1 bepecnena, 11.B. Maremaruka. Meroanueckie ykazaHUs K JJaOOpPaTOPHBIM 3aHATHUM IS
00y4aro Iy Xc s 1o HanpasJyieHHo moAroToBku 35.03.07 TexHOMOTHS MPOM3BOACTBA U NTEpepabOTKU ¢/X
IPOAYKIMH, podriib TeXHoI0rus Nponu3BoJICTBA, IepepabOTKU M XpaHEHU S TPOYKIUU
KMBOTHOBO/JICTBA U PAaCTEHHWEBOCTBA, YPOBEHB BBICIIIETO 00pa3oBaHus OakaiaBpHuar, popma 00 ydeHHs
ounasi/ 1. B. bepecuera. — Tpoutk: [BOY BO OxHo-Ypansckuii [AY, 2020. — 64 ¢. — Pexxum
noctyma: https://edu.sursau.ru/course/view.php?id=2840.
http://nb.sursau.ru:8080/localdocs/ivm/01049.pdf

2 bepecneBa, I.B. Marematuka [DnekTpoHHBIN pecypc]| : MeToauueckue peKOMEH AU 110
OpraHU3aI[My CaMOCTOSTEIBHOIN paboThl 00yJaro IMXCsl IO HaIlpaBJIEHUIO MoAroToBku: 35.03.07
TexHonmorus Mpou3BOJICTBA U EPEPAOOTKH C/X TPOAYKIUU, TPOPHIb TeXHOIOTHS TPOU3BOJICTBA,
nepepaboTKH M XpaHEHHUS MPOAYKIIUU KUBOTHOBOJICTBA U PACTEHHEBOCTBA, YPOBEHB BBICILIETO
oOpa3zoBanus OakanaBpuar, Gopma o0ydenusi: ounas./coct. . B. bepecuneBa.— Tpowurtik: FOxHo-
VYpansckuii 'AY, 2020. — 52¢.- Pexxum gocryma: hitps://edu.sursau.ru/course/view.php?id=2840.
http://nb.sursau.ru:8080/localdocs/ivm/01048.pdf

4 MeToauyecKue MaTe puaJjibl, onipe/ae siionme npoueaypbl ole HUBAHUSI 3HAHUI, YM e HU,
HABBIKOB U ONBITA JIeSITeJIbHOCTH, XapaKTe PU3y [0 LIMX ITAMNbI
(¢ opmMupoBaHusa KOMIIEeTe HIIM

B nanHOM pasnene mpeacTaBieHbl METOJUMYECKWE MaTepHallbl, OMpPENENSIoNye MPOLeayphl
OIICHUBAHUS 3HAHUN, YMEHUH, HABBHIKOB U OIBITA JESITEIbHOCTH, XapaKTePU3YIOIMX O0a30BBIA dTam
quMI/IpOBaHI/Iﬂ KOMHGTGHHI/Iﬁ 10 AUCLHUIIIINHE «MaTeMaTI/IKa», NOPpUBCACHBI MPUMCHUTCIIBHO K
K)KJIOMY U3 UCIOJIB3YeMbIX BUJOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOU aTTeCTalluu
00yJaro I XC .

4.1 OueHoYHbIe cpeCTBA /IJIs1 MPOBeIe HUSl TeKYIIEr0 KOHTPOJISI YCIeBaeMOCTH
4.1.1 YcTHbIii onpoc

YCTHBI OMpOC TMPOBOJUTCS Ha JIA0OPATOPHOM 3aHSATHU ISl OIICHKM KAadecTBa OCBOCHUS
o0yJaoMMCsl OCHOBHOM MNpoQecCHOHANbHOM 00pa3oBaTeNIbHOM MPOrpaMMbl IO  OTAEIbHBIM
BOIIPOCAaM W/WJIM TeMaM TUCHHIUMHBL. TeMbl U TUTaHbl 3aHATHH 3apaHee COOOMAIOTCS 00Yydaro IMMCs
(cM.  meroauueckyro pas3paboTky bepecnea, I.B. Marematuka [DIEKTpOHHBIA pecypc]:
Mertoanueckne yka3aHHUS K J1a0OpaTOPHBIM 3aHATHSAM Ui OOYJalOMMXCS TI0 HAIpPaBIICHUIO
noarotoBku: 35.03.07 TexHomoruss NpPOM3BOACTBA M TMepepadOTKU C/X MPOAYKIUHU, MPOQIIH
TexHomoruss TMPOU3BOJACTBA, TMepepabOTKM ¥ XpaHEHHWs] TMPOAYKIMU IHKMUBOTHOBOJCTBA H
pPacTeHHUEBOJICTBA, YPOBEHb BHICIIIETO 00pa3oBaHus OakaiaBpuaT, ¢opma o0ydeHus: ouHas./coct. 1. B.

bepecneBa.—  Tpounk: HOxuo-Ypamsckuit  T'AY, 2020. - 52c.- Pexum  goctyna:
https://edu.sursau.ru/course/view.php?id=2840 http://nb.sursau.ru:8080/localdocs/ivm/01049.pdf).
OTBer OLICHUBAETCS OIIEHKOM «OTIIMYHOM, «XOPOIIIO», «YIIOBJIETBOPUTEIIBHO»  WIIH
«HEYIOBIIETBOPUTEIBHO.

No OrneHouHbIE CpeicTBA Kon u HaumeHOBaHUE

MHIMKaTOpa KOMIETCHIIUU
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Tema 1 Matpunsi. [lelicTBUs Ha  HUMU

No akrwdE

8.
9.

Chopmynupyiite onpenesicHrHe MaTPUIIBI, €€ pa3Mep U dJIEMEHTBI.

Kak Ha3pIBatO T qUaroHa MaTPHILIEI?

Kakue matpuiibl Ha3bI BaIOT PaBHBIMU?

Uro Takoe KBaapaTHas, AMaroHajdbHas, € IMHUYHASI Ma TPULBI?

Yro TaKOE TPEyroJbHAS W HYJICBas MaTPHIbI?

Uro Takoe BEKTOpP-CTOJIOEI, BEKTOP-CTpOKa?

Kak onpenensieTcss Mmatpuna 1-ro mopsiaka, TpaHCIOHUPOBAHHAS
Matpuua?

Kak mpou3BecTH CJI0KeHHE MATPHI 1 YMHOXKEHHE MATPHILbI HAa YHCJIO?
Kak HaiiTi npousBse neHue 2-X MaTpuil?

NA-1 OIIK-1 PemaeT TMIIOBBIE
3a7a9¥ PO eCCHOHAIBHOM
JEATeIbHOCTU HA OCHOBE 3HAHUMI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX,
€CTeCTBEHHOHAYYHBI X TUCLUTLIIMH
C IPUMEHEHUEM
WHPOPMALUOHHO-

KOMM yHUKAIIMOHHBIX T€ XHOJIO THil

Tema 2 ®opmyisl Kpamepa. Metoa INaycca

1
2.
3.

Urto Ha3bIBAIOT CHCTEMOU JIMHEH HBIX yPABHEHUN?

Kaxoit BuguMmeer matpudHas GopMa CHCTEMbI TMHEWHBIX ypaBHEHHH?
UYeM OTIMYAIOTCS OCHOBHAS W PACIINPEHHAS MaTPHUIEl CHCTEMBI
JIMHEHHBIX YpaBHEHUH?

ChopmynupyiiTe TOHSTHS : pEIlICHHE CUCTEMbI TMHEHHBIX ypaBHEHHI,
COBMECTHAs, HCCOBMECTHAs C UCTEMBI.

Uto 3HAUMT PEIINTh CUCTEMY JIMHEHHBIX ypaBHeHUIT? UTo Takoe
OTIpeJIeNICHHAS, HEOTIPEIC ICHHAS] CHC TEMBI?

UYto npencTaBmsteT u3 ceds Meto ['aycca pemeHus CHCTeMBl TMHEHHBIX
ypaBHEHHA?

Uro mpezacTaBisieT u3 cedst meton Kpamepa pemeHust CuCTeM bl
JIMHEHHBI X YpaBHEHUH?

NJ-1 OIIK-1 PemaeT TMTIOBBIE
3a/1auu mpo ¢ ecCHOHATBHOM

NS TeILHOC TH Ha OCHOBE 3HAHUIT
OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX,

€CTEeCTBEHHOHAYYHBIX UCIIUITIIMH

C IPUMEHEHHEM

UH()OPMAMOHHO-

KOMM Yy HUKAIIMOHHBIX T€ XHOJIO THIl

Tema 3 @opmyisl Kpamepa. Metoa Maycca

1

No ok~ wh

© ®

10.
11.
12.

13.
14.

15.
16.

17.

18.
19.
20.
21.

22.
23.
24.

25.

Chopmynupyiite onpeneieHre MAaTPHLBL, €€ pa3Mep U 3JIeMESHTHI.

Kax Ha3bIBarOT AMAaTOHAIM MaTPHUIBI?

Kaxue MaTpuiis! Ha3pI BalOT paBHBIMU?

Uto Takoe KBaJpaTHasi, [MaroHasbHas, € IMHUYHAS MaTPUIIBI?

UYto Takoe TpeyrobHas W HyJeBas MaTPHIbI?

Yto Takoe BEKTOP-CTOJOEI], BEKTOp-CTpOKa?

Kak onpenensercs matpuna 1-ro nopsaka, TpaHCIIOHUPOBaHHAs
Matpuua’?

Kak npousBecTu cokeHHe MaTPHIl U YMHOKEHHE MATPHILbl Ha YUCJIO?
Kak nHaiiti npousse nenue 2-x matpuii?

Kakue BbI 3HaeTe 351eMeHTapHbIe IpeoOpa3oBaHust MaTpuI?

Kak Beruncinth omnpenenuresib kBaapatHoit matpuusl (1, 2, 3 mopsiaka)?
Chopmynupyiite MpaBUIIO TPEYTOJIbHUKA JIJISI BBIYUC JICHHS
ompenemTeNs 3 mopsIKa.

HazoBuTe cBoiicTBa onpe nemtesssi( 1-3).

HazoBute cBoiicTBa ompeaemmTe s (¢ 4-ro, KpOME Pa3IOKEHHS 110
3JIEMEHTaM CTPOKH HIIH CTOJIOIA).

Yro Takoe MHHOD, anredpandeckoe JOMOIHEHHEe?

Kax nmpomsBecTn pa3noskeHHe ONpeae I TeN s M0 HIeMEHTaM CTPOKH M
cTonb1a’?

Uto Takoe BBEIPOXKICHHAS (0COOCHHAs) M HEBBIP 0K ACHHAS
(HeocoOeHHasT) MaTPHIIBI?

Chopmynupyiite CBOWCTBA BBIPOKICHHOM U HEBBIPOKICHHON MaTPHII.
UYto Takoe MpUCOEIUHEHHAsI MaTpHIa?

Uro Ha3pIBaloT 0OpaTHOI MaTpueit?

OmnpenenuTe NOHATUS : paHT MaTPHULbL, 0A3UCHBIM MUHOD, CBOHCTBA
paHra MaTpuIlbl.

Uto Ha3bIBAIOT CUCTEMO JIMHEH HBIX ypaBHEHUN?

Kakoit Bug umeer MmatpuuHasi GopMa CUCTEMBI INHEWHBI X YpPaBHEHUI?
UeM oTIM4aI0TCS OCHOBHAS U PACIIUPEHHAsI MaTPHULIBI CHCTEMBI
JIMHEHHBI X YpaBHEHUI?

ChopmynupyiTe HNOHATHS: PELICHUE CUCTEMBI INHEHHBIX ypaBHEHUIH,
COBMECTHAsl, HECCOBM ECTHAs CUCTEMBI.

WJI-1 OIIK-1 PemaeT TM~IIOBBIE
3aauu npo¢eccuoHaNbHOM
NesITeIbHOCTHA Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,
€CTCCTBEHHOHAYYHBI X IUCIMITIIMH
C IPUMCHECHHEM
MHGPOPMAIMOHHO-

KOMM YHHUKAIMOHHBIX TE XHOJIO THI
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26. UYto 3HAUMT pEIINTH CHCTEMY JIMHCHHBIX ypaBHeHNMIT? UTo Takoe
OTIpeJIeNICHHAS, HEOTIPeIC ICHHAS CUC TEMBI?

27. UYro mpencTaBisteT u3 ceds Meto ['aycca pemeHus CHCTEeMBl IMHEHHBIX
ypaBHEHUIT?

28. UYro mpencTaBmsteT u3 ceds Metoq KpaMmepa pereHust CHCTEMBI
JMHEHHBIX YpaBHEHUI?
Uro mpenctaBisieT u3 ceOs MATPUUHBI METOJ PEIIEHUS CHUCTEMBI
JIMHEHHBI X YpaBHEHUH?

Tema 4 TlpousBoanast ¢yHKIMH

1.Chopmymupyiite onpenaeneHre NpOU3BOAHON (yHKIIHH.

2. Chopmymnupyiite mpaBuiia Ha X0 ACHHU S IPOU3BOJHBIX

3. 3anumute GOpMYJIIBI IPOU3BOAHBIX AJIEMEHTAPHBIX ()Y HKIHA .

4. Yro HazeiBaro T i pepeHnuanoM GyHkuumn?

5. Uemy paBeH nuddepeHnuan aprymeHTa’?

6. 3anumuTe GHopMyJy MPUOITMIKEHHOTO BBIYMUCICHUS 3HAYCHUS (YHKIHMHA B
TOYKe

UJI-1 OIIK-1 PemaeT TM~IIOBBIE
3aauu npo¢eccuoHANBHOM
NesITeIbHOCTHA Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX,
€CTCCTBEHHOHAYYHBI X UCIIMITIIMH
C IPUMCHEHHEM
MHGPOPMAIMOHHO-

KOMM YHHUKAIMOHHBIX T XHOJIO THI

Tema 5 TIpunorxeHre NpOU3BO AHOM K HCCIIEA0BAHUIO ()YHKIIUI
1.Chopmymupyiite mpaBuio Jlomutais.
2.HazoBute ycnoBue Bo3pacTaHusl (GyHKIHH.
3. HazoBuTe ycioBre yOBIBaHHS (yHKIIHH.
4. HazoBuTe ycioBHe KCTpeMyMa (QyHKIHH.
5. ChopmymupyiiTe aTOPUTM HAXO0XK ICHU 1 HANOOJIHIIETO ¥ HAUM CHBIIIETO
3HA4YCHUH ()YHKIMU Ha OTPE3Ke.
6. ChopmymupyiTe alToOpuT™ HCciie TOBaHUS ()YHKIIUN Ha BBITYKJIOC Th.
7. ChopmMymupyiTe alTOPUTM HAXOXK ICHU S TOUCK Mepernda () yHKIUH .
8. ChopmysmpyiiTe 3Tanbl MIaHa UCCiIeI0BaHMS (§YHKIHMH

WJ-1 OIIK-1 PemaeT THIIOBBIE
3aauu npo¢eccHOHANTLHOM
JIeSI TSIBHOC T Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTeMaTH4YECKU X,
€CTeCTBEHHOHAYYHBI X JTUCIIHITIIAH
C MPUMECHEHUEM
MH(OPMAMOHHO-

KOMM Yy HUKAIITHOHHBIX T€ XHOJIO THH

Tema 6 HaxoxxaeHue npou3BOIHBIX
. Uto Ha3bIBaIOT QYHKIHCH?
. Kak onpeie i h, Bo3pacTaromas Wiy yObIBaromas ¢yHKIHs?
. Chopmyimpyiite TOHATHE OrpaHUYCHHAS (YHKIHS.
. Kakas ¢pyHknus Ha3pIBaeTCA 3 IeMeHTApPHOH?
. Uemy paBHBI CyMMa 1 IPOU3BEICHHE 0ECKOHETHO MBI X (DYHKIHIA?
. Uemy paBeH mpeze 1 Ipou3Be IeHUs ABY X G yHKInit?
. ChopmyimpyiiTe mepBbIil 3aMedate IbHBIN Tpenet.
8. Uto Takoe mpupamieHne apryMenTa, npupamesne QyHKIu?
INponmmoc TpUpoOBaTH C MOMOIIBIO PUCYHKA (Tpa UISCKH).
9. Onpenemite 001aC Th OTIPE ACNCHU S U 00 IACTh 3HAYCHUH (DYHKIIHH.
10. Chopmympyiite Teopemy Beifepmrtpacca o ¢pyHKIMH, HEIPEPBIBHOH
Ha OTpe3Ke.
11. YTo Takoe apTyMeHT U 3HaueHHue G yHKINH, Tpaduk ¢yHKIn?
12. Kakas ¢pyHKIMS Ha3bIBa€TCSI MOHOTOHHOM?
13. Kak HaiiTi QyHKIMIO, 0OpaTHYIO JaHHOM?
14. YT1o Ha3bIBAIO T ITpeE ICJIOM QYHKIIMHA B HEKOTOPOH TOUKe?
15. Uemy paBHBI IpOU3BeACHU I OECKOHEYHO MaJlOH (PYHKIH HA YUCIIO U
Ha OTPAaHWYEHHYI0 QYHKIHUIO?
16. Uemy paBeH npefen mpou3Be IeHUs G yHKIIUN Ha TTOCTOSTHHBIN
MHOKUTENB?

NN DR W~

17. ChopmysmpyiiTe BTopoii 3aMedaTeIbHbINA Ipe el MPU X— 0.

18. Onpeze M Th HEMPEPHIBHOCTh (hYHKIUH Yepe3 MpHpalicHHE.

19. Kakumu Oy Iy T cyMMa, IPOU3BEACHUE U YaC THOE HEIPEPBIBHBIX
GyHKIMA?

20. Ompene i Th OTPAaHUYECHHOCTH I HEMPEPHIBHOM Ha 0 Tpe3Ke () yHKIIHH.

21. Tlepeuuciite criocoObl 3aIaHn 51 yHKIIHH .

22. Kakast ¢pyHKIHMsI Ha3pIBae TCSI CTPOTO MOHOTOHHOM?

23. Kakast pyHKIIUS Ha3bIBaeTCS CIIOKHONU?

24. Kakyro (yHKIMIO Ha3bIBAaIO T O€CKOHEYHO OOJIBIION?

25. Ecim o - 6ecCKOHEYHO Majas, To Kakod OyneT dyukius 1/a?

NJ-1 OIIK-1 PemaeT TMTIOBBIE
3a/1auu npo¢ecCHOHATBHOM
JeATeIbHOCTU HA OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX,
€CTeCTBEHHOHAYYHBI X IMCIIUTIIIH
C IPUMEHEHUEM
nH(GOPMAMOHHO-

KOMM Yy HUKAIIMOHHBIX T€ XHOJIO Tl
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26. Uemy paBeH Ipe/ert YaCTHOTO IBY X (yHKIHH?

27. Chopmymmpyiite BTOpoii 3aMedaTeIbHBIN npe e mpu x— 0.

28. UTo Ha3BIBAIOT TOYKAMHY Pa3phIBa (yHKIUH?

29. Kora HemIpepbIBHA CIOKHAS QYHKIHSA?

30. Chopmympyiite Teopemy bospnano-Komm 1y HenmpepsIBHON Ha
OTpe3ke QyHKIHH.

31. Kak onpenenauTs 4eTHOCTh U HEYETHOCTh QyHKIMU?

32. Kak onpeaenuTs NepuoMIHOCTh QyHKIUHA?

33. Yto Ha3bIBaC TCS OKPECTHOCTHIO C LIEHTPOM B TOUKE X, M PaUyCOM €7

34. Kakyro (G yHKUUIO Ha3bIBAIO T O€CKOHEYHO Masoi?

35.Yemy paBeH npe ies1 CyMMBI (pa3HOCTH ) IBY X pyHKUUA?

7. Tema 7 HeonpenenerHslit nHTerpan. CBoicTBa. MeTOABI HHTETPUPOBAHHS WJI-1 OIIK-1 PemaeT TMIOBBIE
1.YTo0 Ha3bIBalO T IepBOOOPA3HON QyHKIHU? 3aau npo¢eccuoHaNbHOM
2. Yto Ha3BIBAIOT HEONPEIECICHHBIM UHTETPAIOM (pyHKUIHN? JeITeTbHOCTH Ha OCHOBE 3HAHUHN
4. Kakue cBoiicTBa HeompeaeIeHHO ro HHTerpaia Bbl 3HaeTe? OCHOBHBIX 3aKOHOB
5. Kakue mMeTo pl HHTETpUpOBaHUsI Bbl 3HaeTe? MaTeMaTHYeCKuX,
6. Kakue ¢popmyIisl u3 TabIULBl HHTETPUPOBAHUS BBl 3HaeTe?. €CTeCTBEHHOHAYYHBI X JUCLIUTIIMH
C IPUMEHEHUEM
HHGOPMAIMOHHO-
KOMM yHHKaIIMOHHBIX T€ XHOJIO THil
8. Tema 8 MeTo 1 MHTE TPUPOBAHMS 110 YaCTAM B HEOTIPEJCJICHHOM MHTErpaJie NJ-1 OIIK-1 PemaeT TMTIOBBIC
1. Kakue MeTo 1pl HHTErpUpOBaHUs Bbl 3HaeTe? 3aJa4¥ PO eCCUOHAIBHO M
2. Kaxue ¢popMyJbl U3 TaOJIMIBI HHTETPUPOBAHUS BHI 3HaeTE? JIe TEIbHOCTU Ha OCHOBE 3HAHUH
3. Yem oTiM4aeTcss METOJL MHTETPUPOBAHMSA 110 YAaCTIM B HEOMPEACICHHOM OCHOBHBIX 3aKOHOB
HMHTErpaJie 0T paHee U3yUEeHHbIX METOJIOB MaTeMaTHYECKUX,
€CTeCTBEHHOHAYYHBI X AUCLIUITINH
C IPUMEHEHUEM
nH(pOPMAMOHHO-
KOMMYHHUKAIIHOHHBIX TE XHOJIO THH
9. Tema 9 Onpenene HHBIN HHTETPa. MeTo bl MH TETPHUPOBAHUS NJ-1 OIIK-1 PemaeT TMTIOBBIE
1.YT0 Ha3pIBalO T KPUBOJIMHEN HOM Tpanenuei? 3a7]a9¥ PO eCCUOHAIBHO
2.YT10 Ha3BIBAIO T OTIPE/ICJIEHHBIM HHTETPAJIOM ? JIeSITEIbHOCTA Ha OCHOBE 3HAHUU
3. Tlo xakoii popMyIie BEITUCIISIE TCS OTIPe/ie ICHHBI HHTeTpan? OCHOBHBIX 3aKOHOB
4. Tlepeuncnute CBOMCTBA ONpeE ACIICHHO IO HHTErpaa. MaTeMaTUYECKH X,
5. Tlepeunciute W OXapakTepuU3yWTe METOJbI HWHTETPUPOBAHMS B | €CTECTBEHHOHAYYHBIX JUCLHUIIINH
OTIpEJIeIICHHOM HHTETpale. C IPUMEHEHHEM
nH(GOPMAMOHHO-
KOMM YHHUKAIIMOHHBIX TE XHOJIO THH
10. Tema 10 [IpunoxeHue onpeneIEHHOTO UHTETPala K BEIYMCICH MO IUIOIIA IeH NA-1 OIIK-1 PemaeT TunOBHIE
INTOCKUX QUTYD 3a7a9¥ PO eCCHOHAIBHOI
1.YT0 MpOU30MIET, €CU OMEHATh MECTAMU IIP€E AJIbl MHTETPUPOBaHUA? JEATEIbHOCTU Ha OCHOBE 3HAHUMI
2. Yto mpou30HaeT, €CM OTPE30K HHTETpUpoBaHus [a,b] pa3ouTs Ha IBE OCHOBHBIX 3aKOHOB
YacTH TOYKOM c? MaTeMaTUYECKUX,
3. Ecmm monprHTeTpanbHas GyHKI S HA O Tpe3ke [a,b] He MeHseT 3HaK, TO €CTeCTBEHHOHAY YHBI X JUCLUIINH
KaKoOH 3HaK UMeeT HHTerpa’? C IpUMEHEHHEM
4.Cpopmympyiite popmyiny Hetotona — Jleitbuuna. UHPOPMALMOHHO-
5. Kax BBIUMCIMTG IUOmAagb (UTYpHI, 3aKJIOYCHHOW MexJy TpadukaMu | KOMMYHHKAIIMOHHBIX TeXHOJO THH
JBY X G yHKIHA?
11. Tema 11 HaxoxIeHue HHTETPaAIOB NJ-1 OIIK-1 PemaeT TMTIOBBIC

Chopmynupyiite moHstue nepBooOpasHoit GpyHKuuu.

Chopmynupyiite moHsATHE HEONpeEaeTe HHOTO HHTEeTpaa.

HazoBuTe cBOMCTBa HEONPE AETIEHHO IO HHTErpaa.

Kakue MeToabl NpUMEHSIOTCS Ul MHTETPUPOBAHKS B HEOIPEIC ICHHOM
uHTErpae?

Chopmymmpyiite IOHSITHE ONpeeNeHHOTO HHTeTpaa.

HazoBuTe cBOICTBA ONpeE ICTICHHOTO MHTErpala.

B 4em 3akimodaeTcsi reoOMeTpUIECKUI CMBICT HHTErpana’?

B uem 3akimouaercsi pU3MUECKUH CMBICT HHTErpaja?

o=

© N o g

3alayu npo¢eccuoHaNbHOM

NesITeIbHOCTHA Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,

€CTCCTBEHHOHAYYHBI X UCIIMITIIMH

C IPUMCHEHHEM

WHGPOPMAIMOHHO-

KOMM YHHUKAIMOHHBIX TE XHOJIO THH
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9. Kakme MeToABI MPUMEHSIOTCS JII WHTETPUPOBAHUS B OMpEeICHHOM
uHTErpae?

10. Kakx mpumensercss WMHTETpail il BBIYHCICHUS IUIOMIANEeH IUIOCKUX
duryp?
Kak mpumeHsieTcss mHTerpaJ Jjisg BeIYucie Hus 00beMOB TeJl BpaleHus?

12. Tema 12 JluckpeTHas cTydaiHas BEIMINHA, €€ YHUCIIOBBIC XapaKTCPHUC THKH WJI-1 OIIK-1 PemaeT TMIOBEIE
1.Kakast Be IMuMHAa Ha3bIBaeTCs CIIy4yalHOM? 3a/auy npo¢eccuOHANBHOM
2. Kaxkas BemmuuHa Ha3bIBA€TCS TUCKPETHOM? JIesITeJIbHOCTH Ha OCHOBE 3HAaHUU
3. Kaxkast Be IMIMHA Ha3bIBa€TCS HETIPEPBHIBHON? OCHOBHBIX 3aKOHOB
4. Yto HA3BIBAIOT 3aKOHOM paclpeeNieHus: Cy4aiHOH Be IMYUHBI? MaTeMaTUYECKU X,
5. B xakoM BH e 3a7aeTcs 3aKOH paclpeeNIeHus CIIyJaifHO! BeIMUUHbI? €CTEeCTBEHHOHAYYHBI X JUCIMUITIIMH
6. UTo Ha3bpIBalO T MATEMATUIECKUM OKH JAHHEM TUCKPETHOM CllydailHOM C IpUMEHEHHEM
BEJMYHHBI? UH(OPMaLHOHHO-
7. Kaxumu cBoiicTBaMU 0071ajae T MaTeMaTHYECKOE OXKH JaHHE CITydaiHoi KOMM yHHUKAIHOHHBIX Te XHOJIO THi
BEJIMYUHBI?
8. Uto Ha3bIBAIOT MUCTIEPCUEH MUCKPETHOU CITy4alHO i Be TMUUHBI?
9. Kakumu cBoiicTBamMHu 00J1afiae T AUCTIEPCHUS CIIyH4ailHOH Be IMUMHBI?
10. Hanmmmmte Qopmyny Ui HaX0XJACHUS CPEJHET0 KBaJApaTHYECKOTO
OTKJIOHEHU S TUCKPETHOM CIIy4alHOU BEJIMYNHBI
13. Tema 13 HemnpepsiBHas ciayyaiiHas  BeJW4YWHA, €€  YHCJIOBbIC NJ-1 OIIK-1 PemaeT TMTIOBBIE
xapakTepuc THKU. HopManbHbIi 3aKOH pacnpe/ese Hus 337124 Npo(eCCUOHAIBHON
1.Kakast cimyvaiiHast BelnMuuHa SBJIAETC S HEMPEPBIBHOM? Jes TeIbHOCTH Ha OCHOBE 3HAHUIA
2. Uto Ha3BIBAIOT HHTETPAIBHON (hYHKIMEH pactpeie IeHUsT HelIpephIBHOM OCHOBHBIX 3aKOHOB
cy4aliHOW BeJIMYHHBI? MaTeMaTHYECKHX,
3. Uto Ha3wIBaIOT M hepeHnnans-Hoi (yHKIneH pacipene IeHus ©CTECTBCHHOHAY YHBI X IUCITUITITIH
HENpPEPHIBHOM CITy4aiiHON BEMYUHBI? C IPYMMEHEHHEM
4. Harmmmute GopMy Ty HaxXoK ICHUS MaTeMaTHIECKOTO OJKH JaHUS nH(GOPMAMOHHO-
HEeTPEephIBHOM CITy4alHOM BEJIMYHHBI . KOMM YHHUKAI[MOHHBIX T€ XHOJIO THH
5. Harmmmute opMyIty HaxXoX JeHHS MCIEPCH HETIPEPHIBHOM CiTydaitHOH
BEJIMYHHBIL.
6. Harmmrue hopmyity CBsI3H HHTETpanbHOH U ¢ pepeHnuaapHon
¢ yHKUMit pacpeeneHn st HeIPEPHIBHOM CJIydaitHOH BEMYNHBI .
7. Hammmiute GpopmyIiry HOpMAaIBHOTO 3aKOHA pacTpe/ie IeHUs
HENpEepbIBHOM CllydyailHOM BEJIMYHHBI .
8. Hammmure opMyIly HaX0XK ICHHUS BEPOSATHOCTU IIOTIA JAHUS CIyYalHON
BEJIMUMHBI B 32 JAHHBII HHTEPBAL.
9. Hanmmiute Gopmyiy mpaBuiia TpE€X CHIM.
14. Tema 14 BrruucneHue XapaKTEePHCTUK CJIy4aiHbBIX BEITHIHH WJI-1 OIIK-1 PemaeT TMIIOBEIE

1. TlonsTue cay4aitHOTO COOBITHU SI.

2. Buppl ciry4aifHbIX COOBITHH.

3. Kuaccuueckoe omnpeneneHue
CBoiicTBa BEpOSITHOCTH.

BEPOSITHOCTH  CJy4YalHOTO COOBITHSL.

4. TloHATHE OTHOCUTEJNBHONW YaCTOTHI.
BeposTHOCTH. CBOMCTBO YCTOMYHUBOC TH.

5. TloHsaTHe cyMMBbI clydaiiHbIX COOBITHII. TeopemMa 0 BEpOSITHOCTH CYMMBbI
HECOBMECTHBIX COOBITH i1.

6. Tlomnas rpymmna coosiTii. Teopema.

7. IlpotuBomnoioxkHsle coObITHs. Teopema.

8. HezaBucumbie coObiTus. TeopemMa o0 BEpOATHOCTH HPOU3BE ICHUS
HE3aBHCUMBI X COOBITH .

9.  BeposTHOCTh MOSBICHUS X0 T ObI 0JTHOTO cOOBITHS. Teopema. YacTHBIN
ciyyai.

10. 3aBucuMBIe COOBITUS. YCIIOBHASI BEPOITHOCTh. TeopeMa 0 BEPOSTHOCTH
TIPOU3BE/ICHUS 3aBUCHMBIX COOBITHIA.

11. ®opmyna MoIHOM BEPOATHOCTH.

12. BeposrtaocTu runote3. ®opmyssl baiieca.

13. Komb6unatopuka. Pasmemnienns 6e3 nostopennii. [Ipumepst.

14. TlepectaHoBkH 0e3 moBTOpeHHUH. [IpuMepHI.

15. Coueranus 6e3 noBTopenui. [Ipumeps.

CTaTucTHYECKOE omnpeaciicHue

3aauu npo¢eccuOHANBHOM

JIesITeIbHOCTH Ha OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,

€CTCCTBEHHOHAYYHBI X UCIHMITIIMH

C MIPUMCHEHHEM

HHGOPMAIMOHHO-

KOMM YHHUKAIMOHHBIX TE XHOJIO THI
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16
17
18

. Pasmemenus c nosropenusmu. Ilpumepsr.
. Coueranus ¢ nosTopeHusmu. [lpumepsl.
. IloBropHsle ucneiTanusd. Gopmyna bepnymwiu

15. Tema 15 Bapuanuonnsle psasl pacnpenencHue. Ilokasatenu Bapuaunuu. WJI-1 OIIK-1 PemaeT TMIOBEIE
I'padraeckoe m3o00parkeHme 3a7a9¥ PO eCCHOHAIBHO
1. VI3 xakux 9acTei COCTOUT BapHALUOHHBIHN psia? JEATEIbHOCTU HA OCHOBE 3HAHUMI
2. Kakue nokazaTenu Bapualuy Bbl 3HaeTe? OCHOBHBIX 3aKOHOB
3. OxapakTepu3yiTe MOHITHE BAPUAHT. MaTeMaTHYECKUX,
4. OmuummTe MOJUIOH WM THCTOTPaMMYy 4acTOT. €CTEeCTBEHHOHAYYHBI X JUCIMITIIMH
5. Onpenemite MOHATHE Yac TOTA. C IPUMEHEHUEM
UHPOPMaLUOHHO-
KOMM YHHUKAIIMOHHBIX T XHOJIO THi
16. Tema 16 T'enepanpHasi cCOBOKyImHOCTh. BeiOopka. Jluckpe THBIN 1 WJI-1 OIIK-1 PemaeT TMIIOBBIE
UHTEpPBaJBHBIN PsI bl pacrpee IeHHs 337124 NpoQecCHOHAIBHON
1.YT0 Ha3bIBaIOT reHEpaJbHON COBOKYTHOCTHIO? JIesITeIbHOCTA Ha OCHOBE 3HAHUMU
2. Yto Takoe BrIOOpKaA? OCHOBHBIX 3aKOHOB
3. Kakue cBoiicTBa BBIOOpPKH BbI 3HaeTE? MaTeMaTH4YECKH X,
4. Kakoil psin pacnpeeneH s Ha3bl BalOT JUCKPETHBIM ? €CTECTBEHHOHAYUYHBI X JUCIMITIIMH
5. Kaxkoii pag pacnpezeneHust Ha3pl BAalOT HHTEP BAJILHBIM ? C IpUMEHEHHEM
6. Kak mpoun3ssecT! TpynnupoBKy BEIOOPKH B MHTEPBaJIbHBIH psin? UH(OPMAaLHOHHO-
KOMM YHHUKALIMOHHBIX T€ XHOJIO THI
17. Tema 17 BoluncieHre XapakTepUCTHK BHIOOPKH NJ-1 OIIK-1 PemaeT TMTIOBBIC
1. JlokanpHas TeopeMa Myaspa — Jlamnaca. 3aauun npo¢ecCHOHATLHOM
2. HuTerpanpHas Teopema MyaBpa — Jlamaca. JIESITEIbHOCTH HAa OCHOBE 3HAHUI
3. 3aKoH peIKuX COOBITH. OCHOBHBIX 3aKOHOB
4. BeposSITHOCTh OTKJIOHEHHS OTHOCHTCIBHOH YacTOThl OT IIOCTOSHHOM MaTeMaTHYECKH X,
BEPOSTHOCTH. €CTEeCTBEeHHOHAYYHBIX IUCIIHITIIMH
5. Cnyuaiigple BenM4YUHBI. J[NCKpETHBIE U HENpPEPBIBHBIC CIIydaifHBIC C MIpUMCECHEHHEM
BEJMYHHBI. nH(GOPMAaMOHHO-
6. 3akoH pacmpeneneHNs. Pax  pacmpenmenenust. MHOTOYTONBHUK | KOMMYHHKAI[HOHHBIX T XHOJIO THH
pacipeneneHus..
7. DBUHOMWHANBHBIA 3aKOH pacnpeneeHus . [I[pumepsl.
8. Pacmpenenenue [Tyaccona. [Ipumepsr.
9. UncnoBble XapaKTepPHCTHUKH CIyYaWHBIX BeNMYMH. MaTemMaTHUeckoe
oxujganue. CBOMCTBa.
10. YmcnoBele  XapaKTePUCTHKH  CIy4aWHBIX BeJIMYHH. Jlucmepcus.
CaoiicTBa.
UncnoBsle XapaKTepUCTHKU CIIydaifHbIX BemdauH. CpeaHee
KBaIPaTUIECKOE O TKIIOHEHUE
18. Tema 18 MtoroBoe TecTupoBaHUE WJI-1 OIIK-1 PemaeT TMMIOBEIE

3a7a49¥ PO eCCHOHAIBHOI

JeATEIbHOCTU HA OCHOBE 3HAHUMI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX,

€CTECTBEHHOHAYUYHBI X JUCIUILINH

C IpUMEHEHHEM

UHPOPMALMOHHO-

KOMM YHHUKALMOHHBIX TE XHOJIO THi

Kputepuu onieHKH OTBETa JOBOJATCS 10 CBEACHHS OOyJ4aroNMXCs B Hadane 3aHsaTuil. OneHka
00BsBIIIETCS 00 Y4 a0 MIEM YC Sl HETIOCPEACTBEHHO MOCTIE YCTHOTO OTBETA.

Mkana Kpute pun ouenus anust
Ouenka 5 - 00yJaroImuiics OJIHO YCBOMJI yU4eOHBIH MaTepHal,
(oTyIIYHO) - IOKa3bIBae T 3HAHHE OCHOBHBIX MOHATHH TEMBI, IPAMOTHO IOJB3yETCs TepMHHOJIOTHEH;

SIBIICHUI W MPOLIECCOB,;

IOCJICA0OBATEJIBHOC TH,

- IpOSABIIET YMEHHE aHAJM3HPOBATh U 0000mIaTh WHPOPMANHNIO, HABBIKH CBI3HOTO OIHMCAHHS
- JEMOHCTPHPYET YyMCHHE HW3JaraTh Y4YeOHBIH MaTepual B OMNPEACIICHHONW JIOTHYECKOH

- IIOKAa3bIBACT YMCHHUC NIJIIOCTPUPOBATH TCOPCTUICCKHUC TTOJIOKCHUS KOHKPCTHBIMU IIPUMCPaAMU,
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- IEMOHCTpUPYET CHOPMHUPOBAHHOCTH M YCTOWIUBOCTh 3HAHUH, YMEHHUI 1 HABBIKOB;
- MOTYT OBITh JIOTIYIICHBI OJHA—IBE HETOYHOCTH NPH OCBEIIEHIH BTOPOCTEIIEH HBI X BOTIPOCOB

Ouenka 4
(xopo1o)

OTBET yAOBJETBOPSIET B OCHOBHOM TPEOOBAaHUAM Ha OICHKY «5», HO IPH 3TOM MMEET MECTO O AMH U3
HEJIOCTATKOB:

- B YCBOCHHHU y4e0OHOTO MaTepuana JOIYIIeHb! HeOoIpIme IpoOesl, He HCKa3UBIINE COACPK aHNE
OTBETA;

- B U3J100KCHUU MaTepHala JOIYIEHbl HE3Ha4U TeIbHbIE HETOUHOCTU

Ouenka 3
(YIOBJIETBOPHUTENBHO)

- HENOJHO WJHM HEMOCJeJOBATeIbHO PACKPHITO COACp)KaHHE MaTepuaja, HO IIOKa3aHO oOImee
NOHMMAaHHUE BONPOCA U IPOJEMOHCTPUPOBAHbl YMEHUS, JOCTATOYHBIEC AN JAaJbHEHIIEIO YCBOCHUS
MaTepHana;

- UMEIMCh 3aTPYAHEHUs MM JOMyIIeHbl OUIMOKM B ONpENCNICHUH IOHSATHH, HCIIOJb30BaHUU
TEpMUHOJIOIUHU, OIIMCAHU U IBJICHUI U IPOLIECCOB, UCIIPABJICHHBIE IOCJIE HAa BOLIIIU X BOIIPOCOB;

- BBISIBJIEHA HENOCTATOYHAas CGOPMHUPOBAHHOCTh 3HAHWN, YMEHHH M HaBBIKOB, OOydJaromUics He
MOXeT IPUMEHUTb TEOPUIO B HOBOH CHTyaruu

Ornenka 2
(HeyIOBJIETBOPUTE JIHHO )

- HE PacKpBITO OCHOBHOE COJIEp)KaHNe yueOHOTO MaTepHala;

- 00Hapy>XeHO HE3HaHHWE WJIM HelmoHMMaHue Oojblied uaM Haubojee BaXHOHW 4YacTH y4yeOHOTro
MaTepuana;

- JIOTYIICHB! OIMOKKU B ONpPENEICHUH MOHATHH, ITPH UCIIOJIB30BAHMN TEPMUHOJIOTHH, B ONHCAHUU
SBJICHUH W NPOLECCOB, PELICHUU 3a]a4, KOTOPble HE MCIPABJIEHBI IIOCJE HECKOJBKUX HaBO AN X
BOIIPOCOB;

- He c¢()OpMHPOBaHbI KOMIIETCHIIMH, O TCYTC TBYIOT COOTBE TC TBY IOIIIME 3HAHMS, YMEHHUS U HABBIKH

4.1.2 OtyeT no 1a0opaTopHOii padoTe

Ortuer 1o J1abopaTopHON pabOTE UCTIOJIB3YETCS ISl OIEHKH KauyeCTBA OCBOCHHS 00 yJaro AMC S
OCHOBHOH MpogecCHOHABHON 00pa30BaTeIbHON MPOrpaMMbl MO OTAEIBHBIM TeMaM AUCIUIIIHHBIL.
OTyer  OIEHMBAETCS  OLICHKOM  «OTIMYHO»,  «XOpOILO»,  «YIOBICTBOPUTEIBHO» WU
«HEYIOBIETBOPUTEIHLHOY.

Otuyer mo nabopaTopHOI paboTe MpelncTaBiseTcs B BHUJAE MUCbMEHHON paOOThl UM B BUJE
daiisa, comepkalero peleHrne pacCMOTPEHHBIX Ha 3aHSATUU IPUMEPOB U BBITIOJHEHUE YIPAKHEHUN
JUISL CAMOCTOSITEIbHOM paboOTHI.

ConepxaHue oT4eTa U KPUTEPUM OLEHKH OTBETa JIOBOJATCS JI0 CBEACHUS OOydJaroIMXCs B Hadaje
3aHSTUH (CM. METOJUYECKYI0 pa3paboTky bepecHeBa, M1.B. Maremaruka [DieKTpoHHBIH pecypc]:
Mertoanueckne yka3aHHS K J1a0OpaTOPHBIM 3aHATHSAM JUIi OOYYalOMMXCS TIO0 HAIpPaBICHUIO
noarotoBku: 35.03.07 Texnonorus mNpoU3BOJACTBA M TNEPepabOTKM C/X MPOAYKIUHU, TPOPUib
TexHomorusi NPOM3BOJACTBA, TMepepabOTKM ¥ XpaHEHHs] TMPOIYKIMH JKUBOTHOBOJCTBA H
pacTeHUEeBOACTBA, YPOBEHB BBICIIETO 0Opa3oBaHus OakanmaBpuar, Gopma oOydeHus: ounas./coct. 1.B.
bepecneBa.—  Tpounk: HOxuo-Ypamsckuit T'AY, 2020. - 52c.- Pexum  goctyna:
https://edu.sursau.ru/course/view.php?id=2840 http ://nb.sursau.ru:8080/localdocs/ivm/01049.pdf).

OI_[eHKa 00BABIIIETCI 06yqa10 MEMYCS HCITOCPCACTBECHHO ITOCJIC CIA4YM OTUYCTA.

Hxana Kpure pun oneHuB aHust
OueHka 5 - U3JI0°KeHHE MaTepuaa JOTHYHO, [PaMOTHO;
(OTJINYHO) - cB00OHOE BJIaA€HHE TEPMUHOJIOTHEH;
- YMEHHUE BbICKa3bIBaTh U 000CHOBATH CBOU CYXKJICHHS IIPU O TBETE HA KOHTPOJbHBIE BOIPOCHI;
- YMEHHUE ONHCHIBATh 3aKOHBI, IBJICHUS U MPOIECCHI;
- YMEHHUE IPOBOAM Th M OLIEHH BaTh P€3yJIb TaThl H3MEPEHUIl
Ouenka 4 - U3JI0°KE€HHE MaTepHana JOTHYHO, [PaMOTHO;
(xopomio) - cB000/IHOE BJIaICHUE TEPMHUHOJIOTHEH;
- OCO3HAaHHOE MpPHMEHEHHE TEOPETUUECKHX 3HAHUH [ ONHMCaHHs 3aKOHOB, SBICHUH U
IIPOIIECCOB, NMPOBEACHUSI U OLCHUBAHUS PE3yJbTATOB M3MEPEHUH, HO colepkaHue W (Gopma
OTBETA UMEIOT O TAEJbHbIE HE TOUHOCTU
Ouenka 3 - U3JI0°KE€HHE MaTepHaja HEMOJIHO, HEMOCIe A0BaTENb HO;
(YIOBIETBOPUTENIBHO) - HETOYHOCTA B OMNpEJAENCHUM MOHATHH, B NPUMEHEHMU 3HAHHUH I ONMCAHHSA 3aKOHOB,
ABJICHUI U MPOIIECCOB, PELICHUs] KOHKPETHBIX 3aJa4, IPOBEJCHHS U OLIEHHUBAaHUS PE3yNbTaTOB
HU3MEPEHUH;
- 32 TPy AHCHUS B 00OCHOBAHNH CBOMX CY K JICHHI;
- 00HapyKMBaeTCs He IOCTATOYHO TIy00oKoe MOHMMaHHe H3YYEeHHOTO MaTepraa
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Onenka 2
(Hey IOBIIETBOPHUTE JIHO)

- OTCY TCTBHE HE00 X0 IMMBIX TEOPETHICCKU X 3HAHUH;

- IOMYIICHBI OMHNOKN B ONPEICICHUN MOHATHH M ONICAaHNH 3aKOHOB M IIPOIIECCOB, HCKAXKEH HX
CMBICT, HE PEIICHBI 33 Ja4H, He IPaBUJIBHO OI[CHUBAIOTCS PE3Y IbTATHl M3MEpEeHHH;

- HEe3HaHHEe OCHOBHOTO MaTepHalia y4eOHOHW MporpamMMBbl, JOIMyCKaroTcs rpyOble OmuOKH B
U3JI0KCHUU

N/-1 OIIK-1 Pe maeT THNOBBIE 32/1a41 NPO( e CCHOHAJILHOM /1eSITeJIbHOCTH HA OCHOBE
3HAHUH OCHOBHBIX 3AKOHOB MaTeMATHYe CKHUX, €CTeCTBE HHOHAYYHbIX JMCIMILINH C
NpUMeHeHueM MH(} 0pMaIHOHHO-KOMMYHHKAIIMOHHBIX T€XHOJIOTHI

Tema 1 «Marpuubl. {eldicTBUSI HAX HUMH»

IIpakTnueckoe 3aganue:

Boryucanre:
1. 5A

2.2B

3. 5SA+B;
4. A-2B;
5. A*B

eciu A = (1

3
1.

ZJ;BZ(O —1j
4 1 2
Boeruncnute matpuny C = 5SA — B, rie
-1 -1 2 -~ (-5 =2 0
, A=
0 4 1 -2 1 5
Hanbr MmaTpuns!l A u B, Haiitn matpruny C = A - B.
1 2 0
1 2 -1 N
, A=|-1 -3 0
31 O
1 4 1
. (10 -8 - (-03 -0,7
A= , A=
7 -3 1,2 3,1
. (1 2
Haiitu A2, me 7T 3 4

Bomnpoce! 1 3a5aHusA AJ151 KOHTPOJISI 3HAHUH

1.

Nogk~wd

CdopmynupyiitTe onpeeieHne MaTpUIbl, €€ pa3Mep U FITEMEHTHI.

Kax Ha3bIBAaIOT [MaroHaJIu MaTpUIlbl?

Kakue Marpuiibl Ha3pIBarOT PaBHBIMH ?

UYro Takoe KBajpaTHas, IMaroHallbHas, €IMHUYHAS MaTPULIbI?

Yro Takoe TpeyrojpHas W HYJ€Bas MaTPULbI?

Yto Takoe BEKTOp-CTOJIOEI, BEKTOP-CTPOKa?

Kaxk onpenenserca matpuna 1-ro nopsiika, TpaHCIIOHUPOBAHHAs MaTpUIia’?
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8. Kak mpou3BecTy CII0OKEHUE MATPUIl K YMHOKCHUE MATPHUIIBI HA YACIIO?
Kaxk naiitu npoussenenue 2-x matpuil??

Tema 2 «@opmyasl Kpamepa. Meton IN'aycca»

IIpakTnueckoe 3aganue 1: Penmts cuCTEMBI TMHENHBIX YPABHEHU N
OTarnsl BBIOJIHECHUS 3aJaHUS:

1. Meronom Iaycca:

2. Metonom Kpamepa

1.1.

dx = x,+dr, =13,
In x4 =8,

=2yt tr, =0

1.3.

dx =3r,+3x, = -1,
2).’1—.12+.X3 = 2,

n+r, +tr, =0

1.5.

3n—dx 4 =13,
BA+3x,-2r=-9,
dx = x,+dr, =11

1.2.
Ay —x-x, =3,
-n+in-r=-3

— K=k +3x, =2

14.
n+x,-x =0,
.xl_xI+X3 = 4,

—ntrtx =1

1.6.

ntr+r =1
X=X +2dx, = =5,

dx +x,+dr, =2

Bomnpocsl 1 3agaHus 1151 KOHTPOJISI 3HAHUM.
1.  Yro Ha3bIBAIOT CUCTEMOMN JTUHEHHBIX YpaBHEHUN?
2. Kako#i Bug uMeer MaTpuyHas opmMa CHCTEMbI IUHEHHBIX yPaBHCHUN?
3. UeMm OTIMYaIOTCS OCHOBHAS U PACIIMPEHHAs MATPHULIbI CHCTEMBI JINHEHHBIX
ypaBHEHMI1?
4, CdopMmynupyiTe MOHATHS: PEIICHUE CUCTEMbI JTMHEHHBIX YPAaBHCHUH,
COBMECTHAsl, HECOBMECTHAsI CUCTEMBI.
5. Uro 3HAUUT pelMTh CUCTEMY JIMHEHHBIX YypaBHeHU? UTo Takoe onpeneneHHas,
HEOIlpeeJICHHAs! CUCTEMBI?
6. Uro npezncraisier u3 ceds MeTox ['aycca pereHns CHCTeMbl TMHEHHBIX
ypaBHEHM1?
Yro npencrasiuser u3 ceds mero Kpamepa perieHus cucteMbl TUHEHHBIX YpaBHEHH?
Tema 3 «®opmyasl Kpamepa. MeTon I'ayccay
IIpakTnueckoe 3aganue 1: Bapuant 1
1. PenmTh cuctemMbl TMHEHHBIX ypaBHEHUH 110 dopmynam Kpamepa u merogom ['aycca:

3x+4y =11 5x—-2y+z=-1

a) 5y+6z=28 0) <2X+Yy+22=6

X +2z=7 X—3y—-z=-5
Bapuanr 2

1. PeumTh cuctembl TMHEHHBIX ypaBHeHUH o ¢popmynam Kpamepa u merogom ["aycca:

22



3X+2y+2=5 3X+3y+2z2=-1
a)s X+ y—-z=0 0) {2x+y-z=3
4x —y+52=3 X—2y-3z=4
Bonpoch! 1 3a1aHus /151 KOHTPOJISI 3HAHM.

1. Chopmynupyiite onpeneneHue MaTpHIlbl, €€ pa3Mep U HJIEMEHTHI.

2. Kax Ha3pIBaIOT TMAroHaIN MaTPUIIBI?

3. Kakue maTpuIrbl Ha3pIBalOT PaBHBIMU ?

4. Yto Takoe KBajpaTHasl, AMaroHajabHasl, EAMHUYHAS MaTPULIbI?

5. YUro Takoe TpeyrosibHas M HyJEBas MaTpULIbI?

6. Uro Takoe BeKTOp-CcTONOEL, BEKTOP-CTPOKa?

7. Kak onpeznensercs marpuua 1-ro nopsjaka, TpaHCIOHUPOBaHHAas MaTpua?

8. Kak mpomn3BecTy Clio’keHHEe MaTpHI] M YMHOKEHUE MAaTPHITbI HA Y CII0?

9. Kak HaiiTu mpou3sBeneHue 2-X MaTpuI?

10.  Kaxwue BBI 3HaETE PJIEMEHTAPHBIC TPE0OPA30BAHUS MATPUIIL?

11.  Kax BBIYHCIHTH ONPEASIUTENb KBaapaTHON MaTpuils (1, 2, 3 mopsinka)?

12. CdopmynupyiiTe npaBuso TPEyroabHUKA sl BHIYUCICHUS OMPEACTUTeNs 3 mopsiaKa.

13. Hasoswute cBoiicTBa onpeaenutess(l-3).

14.  HazoBute cBOlicTBa onpeaenuTens (¢ 4-ro, KpoMe pa3jioKeHus 10 JIEMEHTaM CTPOKU
WJIK CTOJIONA).

15.  Yto Takoe MHHOp, anredpanueckoe JOMOTHEHUE?

16.  Kak nmpousBecTy pa3ioKeHHe OnpeaeuTeNs 110 JIeMEHTaM CTPOKU WIIM cToJ01a?

17.  Yro takoe BrIpOKIAcHHAsS (0OCOOCHHAs) M HEBBIPOXKACHHAs (HEOCOOCHHAST) MATPHIIbI?

18. Chopmynupyiite cBONCTBA BBIPOKJICHHON U HEBBIPOKIECHHOW MaTPHII.

19.  Yro takoe npucoeIuHEeHHas MaTpua’?

20.  Yro Ha3pIBaIOT 0OpAaTHOW MaTpuULIEH?

21. Onpenenure MOHATHUS: paHT MAaTPUIIbl, Oa3UCHBIN MHUHOpP, CBOMCTBA paHTra MaTpPHUIIbI.

22. Uro Ha3bIBAIOT CUCTEMOM JTMHEHHBIX YpaBHEHUN?

23.  Kakoii B uMeet MaTpru4Has GopMa CHUCTEMBI JINHEWHBIX YpaBHEHUH ?

Tema 4 «IIpousBoanasi ¢ yHKUMI)

IIpakTHuyeckoe 3anqanHue 1: caMOCTOSTENHHO BHIMIOJHUTE 33JaHUS IO UCTIOIB30BAHUIO
dopmyn u paBu udep eHIUPOBaHUS, a TaroKe GOPMYIBI TPUOTHKEHHOTO BEIYMCIICHHS 3HAYCHU S
GYHKIIUH B TOYKE C TTOMOIIBIO 1 pdepeHiuaa.

DTarnbl BRIMOIHECHUS 3aJaHUS:

|. Haittu nmpousBoanyto u quddeperiiman GyHKuuii:

1) y=22*-03"+3 2 yzgxm_gx—e”m
3) y=2§/?—3§/?+2x 4) y=4x5+%—1
X

3 2 10
5) y="—Yx+ 6) y=—+—=-3Jx
X X X

1

Il . HaifTi mpou3BoIHYIO CyMMBI U Pa3HOCTU (DYHKIMA:

1)y=2e*+4 2) y=sinx + Inx
3) y = 3cosx— 5x 4)y=2"+1
5) y = tgx + ctgx; 6) y = 2arctgx + 5

7)y=2Inx —e*+x° 8) y = 2cosx + 3sinx
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g)yzeX_X3 10)y=|nX+2X

11) y=5"-x° 12) y =SinX+ 2c0sX —3X
I11. HaitfTi nmpou3BoHYIO IPOU3BEACHUS U YACTHOTO (DYHKIIMI:
1)yzxslnx 2) y =sinx x°
y= x° y = 5X +3
3) 2x% -3 4) 2x°

IV. Haiit npon3BOHYIO CIIOKHOM (PYHKIUH :
1) y =(2x? -3)° 2) V= €inx—cosx >

3) y=\/3X2—2X 4) y=t93(X2—3:
5) y=3/€x-53 6) ¥=In(2x*-3)

7) y = C0s° 3X 8) y = 2'% 4 xsin2x
y= arcsinx
9) ¥ = 5% — x’tg2x 10) arctgv/x® -1

V Haiitu npubnuxeHHoe 3HaYeHue:

1) sin46° 2) m

3) 1046 2 38,21

5) f ((} m npu X=4,05

f (}1X3—5X2+X—1 npu Xx=0,01
6) 2

Bonpoch! 1 3aqaHus /151 KOHTPOJISI 3HAHW.

1.Copmynupyiite onpenesneHne Nporu3BOHON (QyHKIUU.

2. ChopMynupyiiTe paBuiia HAaXOKIACHHS POU3BOTHBIX

3. 3anunmTe GopMYyIbl TPOU3BOIHBIX JIEMEHTAPHBIX (DYHKIIHA.

4. Yto Ha3piBatOT quddepeHinanom GyHKIu?

5. YUemy paBen auddepenuunan aprymenta?

6. 3anunmTe GopMyITy MPUOIMIKEHHOTO BBIUMCICHHSI 3HaYCHHS (DYHKIIUU B TOYKE.

Tema S «IIpuioxkeHre MPOU3BOJHO M K HCCIe10BAHNIO (b yHKIMID
IIpakTHyeckoe 3aqanue 1: caMOCTOSATENIBHO BBIIIOJHUTE 3aJaHUS
OTansl BBINOJIHEHUS 3aJaHUS:

|. Beraucnuts mpenensi, UCob3ys npaBuiio Jlomurans:

. ef-1 . In x
1. 7. —_—
IILT()] sin x ILl x—1
. cosx-—1 ) X% —4
2. - 8. _
|!£T0] sin x |!£T2] X% —3x+2
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3 I 9. h
hm="7 M, =
. e‘-e . x*=1+In2
4 10.
lem x? -1 ILO sin x
. x*-8 . e‘-—e
5. 11.
|!£T2] x? -4 Ilm In x
. sin X . cosx-1
6. _ 12. B
I!m COSX —e* |!£T0] e* -1
. HccnenoBarhk (pyHKUIMIO M TOCTPOUTH €€ Tpaduk
1 3
1) y="x"—=x*
) r=3% "3
2
X
2) ) =¢€
3
X
3) y=
)y 31

4) y€ >=In€® +1

Bonpoch! 1 3a1aHus /151 KOHTPOJISI 3HAHW .

1.Cpopmynupyiite npasuiio Jlomrans.

2.HazoBute ycnoBue Bo3pacTaHus (pyHKINH.

3. HazoBuTe ycnoBue yobiBaHHS (QYHKIIHH.

4. HazoBute ycinoBHe SKCTpeMyMa (pyH KIIHH.

5. ChopmynupyiTe aITOPUTM HAXOXKICHUS HAaUOOJBINETO U HAMMEHBINIETO 3HAUCHUH (PYHKIIHT
Ha OTpe3Ke.

6. CchopMynupyiiTe alropuT™ UCCle0BaHUs (PyHKIIUU HA BBITYKIOCTb.

7. ChopmynupyiTe alropuT™M HaX0KJI€HUS TOUYEK rnepernda QyHKIUU.

8. ChopmynupyiTe 3TAIBI IJIaHA UCCIICOBaHM S (DYHKIIHH.

Tema 6 «HaxoxaeHue MPOU3BOAHBIX»
IIpakTHyeckoe 3aganue 1:
Bapuanr 1

" Lo, la 2
1. HaiiT mHTEpBabl MOHOTOHHOCTH M AKCTPEMYMbI (DYHKIIUU: Y = Z X +—-X =X,

3

2. I/ICHOJ'H:?»YSI npaBuIIo .HOHI/ITEU'IH, HalTH CJICAYO M C MMPCACIIbI:

1) Lim s-|n5x : 2) Lim%
x-0 51N10x x>0 X
3. Haiitu cnenayroume npeaebl
. . 5x*—3x*+4
lim(2% + 4x-1) lim=—————
a) x—1 B) X—>0 X —7X
. 2x%-14x . X*+5x+6
I|m2— Im————
6) *2° 2X° +4x r) 2% X+3
4. Haiimute npou3BoaHbIEC (PYHKIHIA :
2) y=3x3+7XVx . 5) y=e*(2-x%.
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_1+tg2x

B) y_1—thx. N y:(x2—4\/§+3)4.
5. Hatm npenenst:
3x
. X : 3
lim 3 Ilm(l— —j
Bapuanr 2
3
1. Haiit mHTEpBabl MOHOTOHHOCTH M OKCTPEMYMBI (pyHKIUU: Y = e
2. Ucnonp3yst npaBuiio Jlonurans, HalTH CIEIyIOIME MPEIEIb :
X —X
1) Lim 9253, 2) Lim&—°
X_% COSX x=0 SN X
3. Haiitm npenenst:
2
- . XT=x+1
lim €x® —18x lim————
a) x—3 - B) *7* 2X" +3x -2
. 2Xx% —4x . 2x*—-5x-3
lim—— lim—;
6) *° 3X+6X r) *>33x° —10x+3
4. Haiinute mpou3BOAHBIE (PyHKIIHH :
2) y =5x* +6x¥/x.. 5) y=(x*+5)In2x .
y= 1+ctg4x
m  1-ctgdx. N y:(3x—\/§+1)5.
5. Haiitu npenensr:
. 5sin7x i 2
lim——— lim€—3x x
a) x>0 3X 6) x>0

Bomnpocsl k teme /IudgdepeHunanbHoe HCHUCTCHHE
. Uto Ha3bIBaIOT PyHKUIMEH?
. Kax onpenenutsb, Bo3pacrarouas i yobiaromast GyHkuus?
. ChopmynupyiiTe NoHATHE OrpaHUUEHHAs (yHKIUS.
. Kakas ¢ynkuus HazpiBaeTcs 3JeMEHTapHOM ?
. UeMy paBHBI CyMMa U MPOU3BEIACHNE OECKOHEUHO MaJIbIX (DYHKIIHH ?
. Uemy paBeH npezen Npou3BeAeHHs IBYX (HyHKUHHA?
. ChopMmynupyiiTe nepBbIii 3aMevaTenbHBINA MpEaeT.
. Uro Takoe mpupalieHue apryMenTa, npupamenue Gyakuuu? [IpoummoctpupoBars ¢
MOMOIIBIO pUCYHKA (Tpaduueckn).
9. Onpenenute 00nacTh onpeAeacHus 1 001acTh 3HaYUeHUN (PyHKINH.
10. Chopmynupyiite Teopemy Beliepmrpacca o ¢hyHKIUH, HENPEPHIBHOK Ha OTPE3Ke.
11. Yro Takoe apryMeHT U 3HaueHue GyHKuuu, rpadpuk GyHkium?
12. Kakas (hyHK11usl Ha3pIBae€TCsi MOHOTOHHOMN ?
13. Kak Haiitu (pyHKIIMIO, OOpaTHYIO JaHHOW?
14. Yo Ha3pIBAIOT MpeenoM (pyHKIHH B HEKOTOPOU Touke?
15. Uemy paBHBI IpOU3BEICHNS OECKOHEUHO MaJIoN (DYHKIIMU Ha YMCJIO U HA OTPAaHUYEHHYIO
byHKIHI0?

0NN KWW~
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16.
. ChopmynupyiiTe BTOpO 3aMeUaTeIbHbIN Mpeaes Mpu X—oo.
18.
19.
20.

17

21
22

27

Yemy paBeH npejen Npou3BeieHus PyH KUK Ha TOCTOSIHHBIA MHOXKUTEIb?

OmnpenenuTh HEPEPHIBHOCTH (DyH KITMHU Yepe3 MpHpaIieHue.
Kaxumu Oyayt cymMMa, mpou3BeeHUE U YaCTHOE HEMPEPBIBHBIX QYHKITUN?
OmnpenenuTh OrpaHUYEHHOCTD JJIS1 HEMIPEPBIBHON Ha OTpe3Ke (YHKLHH.

. [lepeuncnure criocoOb! 3a1aHUs PYH KITUH.

. Kakast pyHKIIMS Ha3pIBAETCS CTPOTO MOHOTOHHOM ?
23.
24,
25.
26.

Kakas ¢pyHKius Ha3pIBa€TCs CI0XKHOM ?

Kakyto ¢pyHKIMIO Ha3bIBatOT OECKOHEYHO 0010 ?

Ecnu o - 6eckoHeuHo Manas, To kakoit Oyner ¢pynkuus 1/o?
UeMmy paBeH Ipeen 4acTHOTO ABYX (DyHKIHii?

. ChopmynupyiiTe BTOpoii 3amMevaTeNIbHBIN mpeaes nmpu x—0.
28.
29.
30.
31.
32.
33.
34.

YTo Ha3pIBAIOT TOUKAMHU pa3pbiBa (QYHKIIHH?

Korna nenpepsiBHa cioxHast QyHKuus?

Chopmynupyiite Teopemy bosnbiiano-Konm 1151 HenmpepbIBHOM Ha OTpe3ke PyHKIUH.
Kak onpenennTh 4eTHOCTh U HEYETHOCTh (PyH KU ?

Kak onpenenuts nepruonuuHoCTb QyHKIUU?

YTo Ha3bIBAETCs OKPECTHOCTHIO C IIEHTPOM B TOUKE X, U PAANYCOM £?

Kakyro (yHKIIMI0 Ha3pIBatOT GECKOHEYHO MAJIOH ?

35.Yemy paBeH mpeaest CyMMBbI (pa3HOCTH) IBYX (yH KITHM?

Tema 7 « HeonpenesieHnb1ii uaTerpaj. Ceoiicrsa. Meroabl HHTeIPUPOBAHMS »

IIpakTnueckoe 3aganue:

HaiiTn nnTerpael.

DTarbl BHINOJHEHUSA 3a/IaHUS:

1. Ucnionb3yst HEMOCPEACTBEHHOE UHTEIPUPOBAHHE

% '|:2x‘ ret2% | d.
LY .

I P g,

2 E&. =

fe o 13}
J-[L.x J 0

Jeress

EIE J:'EII'I X

. '-Il—ilr: ' TI.:.J =3y -43”'].-:.{1'.

2 v 1)z 43 ). (47 48

.

Vr+2
: _Fsin xf 2eos x/ 2,

cos 2y dr. J' lgx-
lg x""

1 F|
J--:-i _}_} ., I .2 c'.";r.
X - X {1

2. I/Icnonwyﬂ METO I HO,Z[CTaHOBKI/I
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[ I 3x + 2ar.
_c!.l: 1
[ dr J'_.di_
Jidx+3Y Ix+1
dx J‘ xdr
M2-x yx' =2
T!ﬂh’ & 3
j — I{:+L-"4]sm[2: + el
e +5

j}..n' 2+ o053y sin3xgde IE-E £
Jx

Ie’ W2+ 5" de Icns 2:;'5+ I Frig

J‘sin]n X . J‘}.Iri-lTI:Tg .J.:'

I O+xr
Bonpock! 1 3a1aHusA 1J151 KOHTPOJISI 3HAHMIA.
1.Yro Ha3pIBAIOT MEPBOOOPA3HON QyHKIINH?
2. Uto Ha3pIBAIOT HEOMPEACIICHHBIM HHTETPAIOM (DYHKITHH ?
4. Kakue cBoiiCcTBa HEONPEAEIEHHOIO MHTETPajia Bl 3HaeTe?
5. Kakue MeToipl HHTETpUpPOBaHUS BbI 3HaeTe?
6. Kakue dopMyrnbl 3 TaOAUIbl HHTETPUPOBAHUS BBl 3HAETE?
Tema 8 « MeTox HHTEIPUPOBAHMS 110 YACTSIM B Heonpe/ieie HHOM MHTerpaJie»
IIpakTHuyeckoe 3ananue 1:
Haiitu unTerpansi.
OTansl BBINOJIHEHUS 3aJaHUS:

..:'.'-IZ"iI -:-'h' *;:{:'-"":.:.I:r.

x'e* dx. In(1 - x ).

.113 ~3x)inzde [x? In? xd.
'||'I-[1—J.'}rif r

— . xsim3xd
| .
| I:--dfr. .1;',1'3—4:4’:.
JCOsT X .
v2-x'dk xcos® xdx.

.a:cl.g-u.'i'.r- | d. .Mn’:.
L - "ﬁ'l';

=

[ eos x d. " sin %.utr.
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‘cnﬂ{!n x)d. .a"r’ .

.ln|:lu.|'l x+ 4l Fx]-r.lfr. ﬂdﬁr
® * 3N X
.:Lg!ln-lfr. .'rlnl_'r.-..tr.
. . | +x
cos” (In x) . xarctgirdr.

Bonpocsl 1 3agaHus 1151 KOHTPOJISI 3HAHW M.
1. Kakue MeTo/1bl UHTETpUPOBAHUSI BbI 3HaeTe?
2. Kakue dhopmymasl u3 TaOIUIIEI HHTETPUPOBAHUS BbI 3HAETE?

3. UeM oTiMuaeTcs METOJl MHTETPUPOBAHHUS IO YacTsAM B HEOIPEICIIEHHOM HHTETpaJie OT paHee
M3Y4EHHBIX METO/I0B?

Tema 9 « OnpeaesieHHbIH HHTerpaj. MeToAbl HHTEPUPOBAHU»
IIpakTnyeckoe 3aganue 1:

BbruncnuTe MHTErpalibl pa3iuyHbIMU CIOCOOAMU.

OTarnbl BEINOJHEHUS 3aaHus:

5 & d .
S X T4x+2
j’:-.'r ~16 I—.— j Xt
: Pl 3x J 2x -1
']-..Euﬁ; r:[llnx L ] dx
-1 Jox LTy
Ink *
L p 3 et dr e .
'[.1."\']—: o, . xe
2 |n:~\'IE' +1 2
e [l J
xln x v, - jlﬂ' x o, . arctg x .
i I 0
I' A B2
xte  d. i jr" &in x e, ; J-l:x + X)sin x o,
-.I it D
A k. i T i
o . X sinx
rsinycosxdr | J-a;us!'um xaly, _I-ﬁ—tir
- F T E+ 2

Bonpocsl 1 3agaHus 4151 KOHTPOJISI 3HAHM .

1.Yto Ha3bIBAIOT KPUBOJIMHENHOM Tpanenuen?

2.YT1o0 Ha3bIBAIOT OMPEACIICHHBIM HHTETPATIOM?

3. Io xakoii gopmyse BeIUMCISETCS ONpPeAeeHHBIN HHTerpan?
4. IlepeuncnuTe CBOMCTBA ONPEICICHHOTO HHTETpaa.

5. llepeuncnute W oOxapakTepu3yhTe METOJbl HHTETPUPOBAHUS B OINPEICICHHOM
UHTEerpa’e.

Tema 10 « IlpnioskeHue onpee/ieHHOT0 MHHTEIPaja K BbIYHMCJIe HUIO IJI0 IIa/ie i MJI0CKUX
puryp»
IIpakTnueckoe 3aganue 1:
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BerarcnuTs mionaan o0aacTei, orpaHMYeHHBIX Tpa(u KaMu 3aJaHHBIX (PYH KITUHA.
OTanbl BbIIIOJHEHUS 3a/IaHUS:

. p=32-2z y=-dz

2.  w=37 =3z, r=4,

3. z=5-y' T=-dy

4. g=+F-1, y=0 r = In4.

5  y=gsing, y=mcoszr, =0 (zz0).
b. w=+7T, y=1/x, r = 1f.

Bonpocsl U 3agaHus AJ1s1 KOHTPOJISI 3HAHUM.

1.Y9to npoun3oiaer, eciiy MOMEHATh MECTAMH IPEEIIBI HHTETPUPOBaHUs?

2. YTo mpon30MIET, €CITU OTPE30K MHTETPHUPOBaHUs [a,b] pa3OuTh Ha ABE YacTh TOUKOI c?

3. Ecniu mogwpraTerpanbHas GpyHKIUS Ha OTpe3ke [a,b] He MEeHsSeT 3HaK, TO KaKOH 3HaK UMEET
UHTErpan’?

4.Chopmymupyiite opmyny Hetotona — JlefiGHuIA.

5. Kak BermcauTh miiom@aas GUrypsl, 3aKIFOYeHHON MeXAy rpadu KaMu 1B YX QyHKITHHA?

Tema 11 « HaxoxxaeHMe HHTErpaaoB»

IpakTuueckoe 3axanue 1:

Haxoxnenue naterpajion
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\ «MHTerpupoBanye PYHKUHH 01HOI NMepeMeHHOH»
19 — Bapuaur
" HaiiTi uHTerpassl cieayromnx GpyHKLUHi:

‘j(5-7.r")m , 6. [

19
w
|
-
| =
|
"“|._.
e
a8
-3
—
==
[~
— ™

/3 j45 2" dz 8 J-e”'“ sin x dx
;
/ol i N 2w
h | = 9, |e "dx
\fvl '[8'3\,"'):: 0
\ 2
5. j(,‘ - 'k | dk 10 [(x+1e® d
. e ;

KouTposabuas padora no teme:

«HuTerpupoBanne pyHKUHH OXHOH NepeMeHHOH»

18 — BapuauT
—/ HaliTh HHTErpabl CIeAYIOUNX (hYHKIMIL:
ST L f@=3utdu 6. [(2+3x)* d
Ry L e
~ Tyxt =2
3 (L7 fcosndx
\N J. J‘: VI d{ S J
N 3 n
- P - dx
4 I—-l; 9. Je* =
ENAY 0 X
/ L)
5, J.LE: —I_.i._: dz 10. I'.\”Sin.\'t'h'
vi-z7) ;
P
%

Bonpocsl no reme UHTErpasibHOE HCHHUCTCHHE
Chopmynupyiite MOHATHE TIEPBOOOPA3HON (PyHKIINH.
ChopmynupyiiTe MOHATHE HEONPEACISHHOTO HHTErpaa.
Ha3zoBuTte cBOMCTBa HEONPEAEIEHHOIO UHTETPAIa.
Kaxue MeTo/1pl NpUMEHSIIOTCS JJ11 MHTETPUPOBAHKS B HEOIIPEICIIEHHOM HHTErpaie?
ChopmynupyiTe MOHATHE OMIPEACICHHOTO HHTETpaa.
HaszoBuTte cBOICTBa ONpPEAEIEHHOIO HHTErpaa.
B ueM 3aximoyaercsi reoMeTpUUYECKUI CMBICI HHTeTpana?

NogakowdhE
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8. Buewm 3akmrouaercst GU3HYCCKHI CMBICT HHTETpaa?

9. Kakue MeTozibl IPUMEHSIOTCA 1151 UHTETPUPOBAHUS B ONPEIEIEHHOM UHTerpane?
10. Kak npuMmeHsieTcss HHTErpall sl BRIYMCICHHS III0m@AIei miockux guryp?

11. Kax npuMeHseTcss MHTEerpaj Ijs BBIUMCICHUS 00bEMOB TeJ BpallleHUs?

Tema 12 « [IuckpeTHasi caydyaiiHas BeJJMYNHA, €€ YUCIOBbIE XapaKTe PUCTHKH»
IIpakTnueckoe 3aganue 1:

OTanbl BBIOJIHEHUS 3aJaHUS:
1. Haiitu maremaTHdeckoe OXHUAAHME AMCKPETHOW CilydallHOW BEIMYMHBI, 3Has 3aKOH €€

pacrpeeCHHS:
X 2 5 4
p 0.4 0.35 0.45
2. Jla"bI 1BE CITy4aiiHbIC BEIIMYMHBI
X 1 2 y 0,5 1
p 0.7 0.8 p 0.8 0.7

Haiitu marematudeckoe OKuJlaHUe BETUYUHBI 2X + 3y.
3. CiyqaiiHbple BETUYMHBI X, Y U Z He3aBUCUMbL. HaliTu nucnepcuio ciaydailHON BETUUYMHbI
x+4y—8z ecmu I(x)= 3, A(y) =7, A(2)=1.
4. CnyqaiiHple BETUYMHBI X, Y He3aBUCUMBL. HaliTu aucnepcuio ciydailHbIX BEJIMUUH X + 5y U
3x+ 6, ecimu J(x) =2, H(y)=6,
5. [lucniepcus ciiydaifHOM BeTMYUHBI X paBHa 5. HallTu qucnepcuio cleyo X BEIUYUH: a) X
—1;06)-2x;B) 3x+ 6.
6. CiyqaiiHasi BelIMUMHA 33]]aHa 3aKOHOM pacipeieleHHs
X 2 4 3
p 0.4 0.5 0.1
HaiiTu cpeanee kBagpaTuuHOE OTKIOHEHUE.
7.Beibuparor 10 kopoB u3 100 mns caaum Ha Mscokombunar. Kaxmnoe n3 10 ;KMBOTHBIX MOXKET
ObITh 00JIbHBIM. OTIpeIeUTh Cy4aliHYIO BEIMUNHY U [IEPEUUCIUTD BCE €€ 3HAUCHHUSL.
8.Bo3MOXkHBIE 3HAYEHUsI CIy4alHOHW BEJIUYMHBI TAKOBBI: X1= 2, x> = 0, x3 = 3. V3BecTHEI
BEPOSITHOCTH IEPBBIX JBYX BO3MOXHBIX 3HaueHudd p1 = 0,4, p» == 0,15. CocraButh 3aKoH
pacrpeieIeHus: JMCKPETHOM CIIydailHOW BEJIUYMHBI X.
9.Ha OTKOpPMOYHOM >KMBOTHOBOJYECKOM KOMIUIEKCE OBUIO OCYIIECTBICHO KOHTPOJIBHOE
B3BenmBanue ctaaa ceunen u3 100 ronos. [onyyens! cieayronme pe3ynbrathl: 40% umerot Maccy 55
Kr, 26% —60 xr, 14% — 65 xr u 20% — 70 kr. OnpenenuTs AUCKPETHYIO CIy4ailHyIO BEIUYUHY,
XapaKTepU3YIOLIyI0 BapbUp YIOIMH MPU3HAK — MAcCy )KMBOTHOTO U 3alMCATh €€ PsiJl paclpeeeHuU .
10.Ha onpITHOM moJie CilydailHO BBIOMPAIOT KOJOCKUA P>KM M MOJCUUTHIBAIOT YMCIIO 3€PEH B
kosioce. M3 10 oToOpaHHBIX KOJIOCheB B 5 Ob110 12 3epeH, B 4-x o 20 u B ogHOM 110 26. OTIpeienuTh
JUCKPETHYIO CIIy4ailH yr0 BEIUYMHY U COCTaBUTD €€ Pl paclpeneIcHUs.
11.M3mepenne nuamerpa 40 sui qano ciaeayonye pe3yabTaThl:
Huametp, Mmm 52 54 56 58 60 62 64
UYucio s 1 4 8 12 9 5) 1
3anuImMTe 3aKOH pacIpeleieHUsl CIydalHON BEJIMYUHBI, XapaKTepU3YIOUIEH BapbUPYIO IMH
IpU3HAK — TUAMETp Ailia 1 n300pazute rpaduyecKu, Mpu MOMOIIM MHOTOYTOJIbHUKA PaCIIPEeICICHHUS.
12. V 26 xopoB onpeneisuii MPOLEHT COACPKAHUS KUpPa B MOJIOKE, MOJYYUJIH CIEAYIOUME

PE3YyIbTaThHI:
[%xmpa | 35]36]3,7]38]39]40[41]42]43]
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| Yucmoxopos [ 1 [1 [3 [4 [7 [5 |5 |1 |1 |

CocraBbTe psil paclpencieHus CIy4alHOW BEIMYMHBI WM KaK €ro €Ile Ha3blBaloT,
BAPUALMOHHBIN PsiJl, XapaKTepU3YIO LM BapbUPYIOIMI IpU3HaK — % coAep KaHUsl )KUpa B MOJIOKE.

13. [osiBneHne KOJJOHMU MHKPOOPIaHW3MOB JAHHOTO BUJIA B ONPEAETICHHBIX YCIOBHUAX OLIEHHU -
BaeTrcs BeposATHOCTHIO 0,7. CocTaBUTh paclpeneacHue BEpOATHOCTEN MOSBIIEHUS KOJJOHUM MUKPOOpra-
HHU3MOB B IIECTHM Hayaauyy B3sTbIX IpoOax. (BeposTHOCTh il KaXJ0ro 3HA4YEHUs ClydailHOU
BEJIMYMHBI — YK CIIA MOsABJIEHUs OakTepuil HaxoaaTcs o ¢opmyne bepHymm).

14.  PauuoH ¢ TOHM)XEHHBIM COJEp)KaHHMEM HoJa BBI3BIBAET YBEIUYECHHE HIMTOBUIHBIX
xene3 y 60% xuBOTHBIX. [[ys KcrieprMeHTa HY)KHO 3-X JKUBOTHBIX C 3THM 3a0oneBanueM. [IycTp x —
9TO CilydallHas BEJIM4YMHA, paBHas YHUCIy >KMBOTHBIX, HMMEIOLWMX YBEIMYCHHYI JKele3y U3 3-X
BbIOMpaeMbIX. [lepeuncinTe ee 3HAYEHHS U COCTaBUTH €€ PsiJi paclpeiesieHHs], €CIU U3BECTHO, YTO
BEPOSITHOCTH JUISI KaXKJOTO 3HAUEHUS CITydailHOW BEJIMYUHBI HaXoAUTCs 1o (opmysne bepn ymu.

15.ITycth m3BecTHO, 4TO B Beape Boabl umeercs 10000 Gakrepuii. BeposTHOCTh HaXOXACHUS
OakTepuil B ciydaiiHbIM 00pa3oMm BbIOpaHHOM Kamie p = 0,001. Haiitu pacnpenenenune BeposSTHOCTEH
ymcna OakTepuil X B HayAauy B3aToi karmie. (BeposTHOCTD [Uisi KaXJIOTO 3HAY€HUs X HAXOIUTCS 1O
dopmyne Ilyaccona).

16. B nonynsauuu oxunaerca poxxaenue 20 nerensimeil. Hano ompenenuts MaremMaTHdeckoe
O’KHJIaHUE MOSIBJICHUS OJHOIIOJIOTO ITOTOMCTBA.

17./1ns HEeKOTOpO# MOMYIALNY )KMBOTHBIX, 20% MMeroT n30bITOuHBIN Bec. 13 3Toit momynsauu
ciyqaitHo BeIOMparoT 50 ocolOeil. KakoBo okmmaemMoe 4MCIIO )KMBOTHBIX, Y KOTOPBIX OOHAPYKHUTCS
M30BITOYHAS Macca.

18. CnyuaiiHas BeIMYMHA X, XapaKTepHU3YIOIIAsh BapbUPYIOLMN IMPU3HAK — BEC 3epHa U3
HEKOTOPOU MPOOBI UMEET CICAYIOIIMHA Psi/T paCpeeTICHIS |
X 30 40 50 60
p 0,1 0,4 0,3 0,2

Haiitn MaTemarnyeckoe okuaHue Beca 3epHa.

19. Ha depme ObUIO MPOM3BENCHO KOHTPOJIBHOE B3BEIIMBAHUE TEJAT. BBIIM MOTydeHBI
crenytonme pe3ynsTarhl: 20% Ttenst nmenn maccy okoio 300kr, 30% npubmumsurensro 250 kr, 10% —
200 xr, 15 % - 180 xr u 25% — 160 xr. 3anucarh 3aKOH pacrpeAeieHus CIy4aliHOW BEIUYUHBI,
XapaKTepU3yIOLMI BappuPYOLIMI IpU3HAK — Macca TenaT. HaliTu MaremMatndeckoe 0KUJaHUE MacCChl
TEJISIT, AUCTIEPCUIO U Cpe/iHEe KBAPaTUYHOE OTKIIOHEHUE OT HOPMaIbHOM MacChl.

20. B rpymme u3 26 KOpOB OINpeAensyld IMPOLEHT JXKUpa B MOJOKe. bBbuiM moirydeHsbl
CJICAYIOIIME PE3YIILTATHI

% xupa 3,5 3,6 3,7 3,8 3,9 4,0 4,1 4,2 4,3

Yucio xopos | 1 1 3 4 7 5 3 1 1

3anucarh psi paclpeaeraeHus cilydailHON BETUYNHbI, XapaKT €pU3YyIOIIel MPOLIEHT COAEPKaHUS
XKupa B MoJoke. HaliTu maTemaTdyeckoe 0OKUJaHUE U CpEeIHEE KBAPATUYHOE OTKIOHEHHUE JKUPHOCTH
MOJIOKA.

21. MaremaTuueckoe OXHJAaHUE Macchl oOfHOoro mnomugopa M(x) paBuo 0,1 «kr.
Marematuyeckoe OXHIaHUE YKCIa TOMHAOPOB Ha Kycte M (y) paBHO 18, a marematmyeckoe
OXKHMJaHUE YKCa KycTOB Ha ydacTke M(Z) paBHo 150. HaiiTu MmaTemaT4yecKkoe OKUIaHHE CYMMApHOTO
ypoXkasi ¢ yJacTka.

22. U3 caumaembix nomu10poB 20% umeer maccy 60 1, 40% - 70r, 30% — 30 r, 10%.— 90 1.
3a Henemto ¢ 30% Bcex KycTOB CHUMAIOT Mo 3 momMuaopa, ¢ 5% Bcex KycToB — 1o 4 momujiopa, ¢ 20%
no 5. CKOJBKO BCEro KUJIOTPaMMOB IMOMHUJOPOB OyAET CHSTO 3a HENENI0 C Y4acTKa, Ha KO TOPOM
umeercs 200 kycToB?

23. KoJIX03HUK €KEroJIHO OTIPABJISIET HAa PhIHOK 1, 2, 3 wum 4 — X TENAT, IPUYEM BEPOSITHOCTH
OT/IETIbHBIX 3HAYEHUI YK CIIa IPOJAAHHBIX TEJIAT 31€Ch TAKOBBI:
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X 1 2 3 4
p 0,4 0,3 0,2 0,1
Ilena ogHOrO TelneHKa B paszHble Tojbl MoKeT paBHsThCA uian 200 pyo. umu 300 py0, nmpuyem
BEPOSITHOCTH ATHUX II€H paBHBI COOTBETCTBEHHO 0,6 1 0,4.
KaxoBa cpenHsis rofoBast BBIpy4Kka KOJIXO3HUKA OT POAAKU TEJIAT?
Bomnpocs! 1 3axaHus AJ151 KOHTPOJISI 3HAHHUIA.
1.Kakas BenmnunHa Ha3bIBACTCS CIIydailiHOW?
. Kakast BenuunHa Ha3pIBaeTCA JUCKPETHOM ?
. Kakast BenmnunHa Ha3pIBa€TCS HEMPEPHIBHOM 7
. UTo Ha3bIBAIOT 3aKOHOM pacCIpEEIICHUS Cy4aiiHOM BEIMYMHBI?
. B kakom BuJie 3a71aeTcsl 3aKOH pacIipeesIeHHs CydalHOM BETUYAHBI?
. UTo Ha3pIBalOT MaTEMATUYECKUM OKHMJIAHUEM AVCKPETHOU CITy4ailHON BEIMYHMHBI?
. Kakumu cBoiictBamu o0najaeT MareMaTuyeckoe O’KUAaHNUEe CIIydailHON BEIMUUHbBI?
. UTo Ha3bIBaIOT IUCIIEPCUEH MMCKPETHON CITydaliHOW BEJIMUMHBI?
. Kakumu cBoiicTBamu o0agaeT qucrnepcus CIrydalHOM BETUUAHBI?
10. Hannmmre opMyny /Uist HaX0KJICHUS CPETHEr0 KBaJAPaTUYECKOTO OTKIOHEHUS

JIMCKPETHOMN CIIy4ailHOUW BEJIIMYHUHBI.

O 0031 N LN K~ W

Tema 13 « HenpepbIBHasi ciay4aiiHas BeJJMYUHA, €€ YHCIOBbIE XapaKTe PUCTUKID)
IIpakTnuyeckoe 3aganue 1:
Hailitn xapakTepuCTUKN HEMPEPHIBHOW CIIydalilHON BEIMYMUHBI.
OTarnbl BBINOJIHEHUS 3aJaHUS:
1. VYcranoBute, Kakue U3 CIEOYIONMX QYHKUUM MOPEaCTaBISIIOT co00M  (PyHKUIHH
pacnpeneneHusl HepepbIBHON ciydaiiHOW BenuunHBI. [locTpoiiTe rpaduk kaxmoi w3 QyHKIUH |
YKa)KUTE THANa30H COOTBETCTBYIOIIECH CIIy4aiiHON BEJIMUMHBI:

e’,x<0
F(x)=4 '
a) ) 1,x)0

0,x<0

F(x)= sinx,O(xs%

L)~
6) 2
0,x(-0.5
F(x)=<x+0.5 -05<x<05
) 1,x)0.5

2. TpeOyercs pa3paboTaTh MaTEeMaTUUYECKYIO MOJIEIb paclpeneieHus] NMTHYBHX THE3] B
HEKOTOPOM MecTooOMTaHWH. BeposITHOCTH TOTO, 4TO B KPYTr paauyca I (C IIEHTPOM B JIFOOOW CIIydaiiHO
BBIOPAaHHOM TOYKE) MOMAAaeT XOTs Obl OHO THE3/0, OIleHuBaeTcsa Kak F(x) = 1 — e, Uemy paBHa B
3TOH MOJIENIN BEPOSITHOCTH TOTO, 4TO B mpexaenax 0,1 kM oT ciydaifHO BBIOpaHHOM TOYKH OKa)KeTCS
XOTsI ObI OJTHO THE310?

3. Cnyyaifnas BennunHa X 3aJlaHa HHTETPaJIbHON (QYHKUIMEH pacripeeneHus
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0,x(-1
F(x)= 1x+£,—1£x£3
4 4

1,x)3
HaiiTi BEpOSTHOCTB TOTO, YTO B PE3yIbTaTe UCHBITAHUS X IPUMET 3HAYCHUE, TPUHATICIKAIICE
unrepBainy (0, 2).
4. CnyuaiiHas BeTMYMHA X 33[]aHa HHTETPATbHON QYHKIMEH pacrpeaeneHus
0,x{(-1

F(x)= 1x+l,—1£x£2
3 3

Haiitn BEpOATHOCTB TOTO, YTO B PE3YAbTATE UCHBITAaHUS X NIPUMET 3HAYCHHE, 3aAKIOYEHHOE B
unatepaie (0;1).

5. YcraHoBuTe, Kakue M3 NPUBEICHHBIX HUXe (YHKIUH NPEACTaBISAIOT co00i (yHKUIHMH
MJIOTHOCTH BEPOATHOCTU JJIsi HENpPEpPhIBHOW ciaydailHOM BenuuuHbl. [locTpoiite rpaduk kaxkaod us
(GYH KU TIJIOTHOCTH BEPOSTHOCTH U HAWIUTE IUATa30H COOTBETCTBYIOIICH CITy4aifHOMN BEIIMYHHBI

X _ <
F(x) = e*,—0(x<0
a) 0,x>0
1 1
1-—<x<=
f(x)= 2
5) 0, 6 npomusHom  ciyuae
1s.inx0<x<7r
f(x)=42 T
B) 0,6 npomuenom cayuae
3 2
—(1-x7),-1({x<1
r) 0
B l'IpOTI/IBHOM cnyqae
f(x):l. 12;—00(X<+oo
1) T 1-—
f(x):le’x; —o0( X(+®
e) 2

6. J1ns xaxxmoit u3 (QyHKUHMI TUIOTHOCTH BEPOATHOCTH M3 YCIOBHS IMPEABIIYIICH 3aqauu: a)
HallIUTe COOTBETCTBYIOUME (DYHKIIUU PACIPEAETICHUS; B) HallMTE BEPOATHOCTb TOTO, YTO CIydailHble
BEJIMYMHBI IPUHUMAIOT 3HadeHus Mexay 0 u 1.

7. Haiipure maremMarndeckoe OXHUIAHUE W AUCIEPCUIO CIy4alHOM BEIWYUHBI X, 3aJaHHOU
WHTETpAIbHON (PyHKIIMEH pactpeaeieHus:

0,x<0
F(x)=1%x0(x<1
1,x)1
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8. 3ajaHa MIOTHOCTh BEPOATHOCTH HEKOTOPOI CIydaifHOM BEIMYHHBI
3

F(x)=14

0, B IpOTUBHOM CITy4ae

X(2-x),0<x<2

VkazaTh [uana3oH JaHHOW CIy4allHOW BEJIMYMHBI, HAaUTH €€ MaTeMaTH4YecKoe
OKHJIaHUE U JUCIIEPCHUIO.
9. IIpoOIKUTENBHOCTD )KM3HU PACTEHUH JAHHOTO BUJA B ONPEIACIIEHHON Cpelie MPEACTaBIIseT
co0oii HempepbBHYIO ciydaiiHyto BeauuunHy X. Ilycts ¢yHkiumeil minotHoctu BepostHocTH anst X
ABJIETCS

1
f(x)=_—_ g /120
) 120

10.Cnyyaiinass BenmMuMHa X pachnpeiesieHa MO0 HOPMAJIbHOMY 3aKoHY. MareMarndeckoe
oxunanue M(x) = 25, cpeaHee KBaapaTuueckoe OTKIOHeHHe 6(X) = 4. HaiiTu BeposSTHOCTB TOTO, UTO B
pe3ynbTare ucnbITaHus X MpuMeT 3HayeHue B uuteppane (17; 31).

11.B rocymapCTBEHHYIO IJIEMEHHYIO KHUTY 3allMCBIBAIOT KOPOBE TOJOBBIM YJIOEM HE MEHEe
4200kr. [ns omHoro maccuBa KOpoB uMeeM cpeaHuit ymoit 3000 xr u cpeliHee KBaJpaTHUYECKOE
oTkI0oHeHHE ynost Moioka 800 kr. Kakoil mpoueHT KOpOB 3TOT0 MaccuBa nonaaeT B ['ocynapCcTBEHHYIO
MJEMEHHYI0 KHUTY, €CIM CUMTaTh, YTO CiydallHas BeIM4YMHAa X — YyJOH MOJIOKA, MOJYMHEHA
HOPMaJbHOMY 3aKOHY.

12.KakoBa BEpOATHOCTb TOTO, YTO HA YYACTKE Jieca CO CPEAHEN BBICOTOM IEPEBBEB, PABHOU 9 M
U CTaHJApTHBIM OTKIOHEHWEeM, paBHBIM 0,5 M, BbIcOoTa AepeBbeB konebiaercs ot 8 o 10 M, ecnu
BBICOTA JIEPEBbEB MO JUMHEHA HOPMAJIbHOMY 3aKOH y?

13.B maptum svn cpeaHsis Macca sl paBHa 59 T, cpeiHee KBaJIpaTUYHOE OTKIIOHEHUE paBHO 6
r. CunTas, 4To BEC SIUI pacipeieseTcs 10 HOPMATIbHOMY 3aKOH Y, ONPEIEIUTh MTPOLIEHT UL, WY X
B 3arOTOBKY, €CJIM B 3arOTOBKY IPUHUMAIOT siinia oT 50 10 65 T.

14.Cpennsis amuaa peiosl 30 cMm. 30% Bcell BUTABIMBAEMOM PHIOBI UMEIOT UTMHY OT 26 CM 10
30 cm. Kakoif mpomeHT pbi0 UMEIOT JJIUHY, MPEBHITAIINIYI0 35 CM, €Clii MPHUHATH, YTO ClIydaiiHas
BeNIMYMHA X — JTMHA PHIOBI — MOTYMHEHA HOPMAIBHOMY 3aKOHY.

15.Cpennsist BICOTa JE€PEBBLEB B pollle paBHal2 meTpoB. OnpeaenuTh, UCXOAS U3 TPEATOI0XKE -
HUSI, YTO BBICOTA JIEPEBBEB PACHPENECISACTCS 110 HOPMAILHOMY 3aKOHY, KaKOH MPOLIEHT JAEPEBHEB POLIM
MMEET BBICOTY, ITPEBBIMIAIOILYIO 15 M, eciu 1epeBbs BbICOTA KOTOPBIX HE nocturaer 10 M, cocraBisier
15%.

16.Mcxonss M3 MPEAMONOXKEHHUS, YTO pasMepbl PHIObI MOTUMHSIOTCS HOPMATbHOMY 3aKOHY
pacrpeienieHusl, ONpeaeanTh, KaKoil MPOLIEHT U3 HUX OTKIOHSETCS OT cpeiHero Oosee, yeM Ha § cwM,
ecnu 70% OTKIOHSIETCA OT HETO Ha 5 CM M MEHee.

17.5% Bcex 500K U3 TaHHOW MapTUX OTKIOHSIETCS OT cpeHero Beca 1010k (120 1) Gosnee, uem
Ha 20 1. CumuTas, 4TO pacmupenereHue Beca S0J0K MOJUMHSIETCS HOPMAIBHOMY 3aKOHY, HAUTH, KaKOH
MPOILIEHT 010K uMeeT Bec B npeaenax ot 100 go 130 r.

Bomnpocs! 1 3a1aHus 1191 KOHTPOJIS 3HAHUM.

1.Kakas cinyyaiiHasi BeIMUMHA SIBJISIETCA HEMPEPHIBHOM ?

2. Yto Ha3bIBAIOT MHTETPATBHOMN (yHKUIMEN pacipesielieHusl HePEPbIBHON CIIydailHOM
BEJIMYUHBI?

3. Yro HazbiBarOT auddepeHInAIbHON QYHKIIUEH paclpeeICHUs HeITPEePhIBHOMW CITydaliHOU
BEJIIMYUHBI?

4. Hanuumre GopmMyny HaXoXKACHHUS MaTeMaTH4YECKOTO 0KHAaHUS HETPEPBIBHOM CllydaitHOM
BEJINYUHBI.

5. Hanunmte GopMyiny HaX0KACHUS AUCTIEPCUU HETIPEPBIBHON CIIy4ailHOW BETUYMHEI.
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6. Hannumre dopmyny cBsI3U HHTErpajibHOM U AU depeHinanbHoi GyH KUl pacrpeaeneHust
HEMPEPHIBHON CITy4allHOUN BEITUYHHBI.

7. Hanunmte GopMyiny HOPMaJIbHOTO 3aKOHA paclipe/ieieHns HEMPepbIBHON CIydaiiHOM
BEJINYHHBI.

8. Hanunmre Gopmyny HaXoxAeHUS BEPOATHOCTH MOMAJaHUs CIIydaiiHON BEJMYHMHBI B
3alaHHBI UHTEPBAI.

9. Hanunmre dopmyny nmpaBuia TpeX CUTM.

Tema 14 « BoluHciieHHE XapaKTe PUCTUK CIYyYANHBIX BeJTMYHH»

IpakTuyeckoe 3axanue 1:

1. BelunciieHne XapakTepUCTUK CTyJaiiHbIX BETUYUH

Bapuant Ne 1

1. BcxoxecTs ceMsiH HEKOTOporo pactenus coctaisieT 80%. HaliTu BEpOATHOCTH TOTO, YTO U3
IISITU TTOCESIHHBIX CEMSIH B30MyT POBHO 5.

2. 3aBox otmpaBun 5000 noOpokauecTBEHHBIX H3AenMil. BeposTHOCTH TOro, 4ro B MYTH
pa3zouau oano n3aenue 0,0002. HaiiTu BEpOATHOCTH TOTO, YTO B ITYTH OY/IET TOBPEXKJACHO 3 U3/ICIHSI.

3. Ha onbiTHOM mone nocesHo 150 cemsaH. HaliTu BEpOSTHOCTH COOBITHS, COCTOSIIETO B TOM,
YTO BCXOABl AAanyT poBHO 120 ceMsiH, €ClIu YCIOBHO CYUTATh, YTO Ka)XXJO€ 3€PHO B3OMIET C
BEPOSITHOCTHIO 0,9.

4. MsBectHo, uro 80% cmenuamucToB B palloHE HMeEET BhbIcIiee oOpa3oBaHue. HaiTu
BEPOSITHOCTH TOTO, 4TO U3 100 Haymauy oTOOpaHHBIX YEJIOBEK BhICIIee 0Opa3oBaHue umeer ot 65 10 90
YEJIOBEK.

5. Haittu BepostHOCTb TOTO, 4TO U3 500 mocesHHbIX ceMsiH He B3oiaeT 130, ecu He BCXOKECTh
CEMSIH OIIEHUBAETCS BEPOATHOCTHIO 0,25.

Bapuanrt Ne 2

1. BeposSTHOCTb M3TOTOBJIEHUS CTaHAApTHOW nertanu paBHa 0,9. KakoBa BeposTHOCTb, 4TO
cpeau 10 meraneid okakeTcst 0JHA CTaHAApTHAS ACTANIb?

2. B muenunoit cembe 5000 muen. BepositHocTh 3a00neBanus B Teuenue nus pasua 0,001 mis
KaKJ10i maesbl. HaliTi BEpOSTHOCT TOTO, UTO B TEUCHUH 3200JICET TOIHKO 2 MYEITHI.

3. CtaHok aBTOMAT JeNaeT AeTaiud. BeposSTHOCTh TOTO, YTO ACTallb OKAKETCS OpakOBaHHOM,
pasHa 0,01. Haiitu BeposiTHOCTB TOTO, uTO cpeau 200 neranei okaxercss poBHO 4 OpakOBaHHBIX.

4. Bexoxectsh cemsiH coctaBisier 80%. KakoBa BepositHocTh TOro, uyto M3 1000 mocesHHBIX
ceMsiH B30yt ot 650 1o 7607

5. IlycTh BEpOSITHOCTh HapyLICHHS] repMeTHYHOCTH OaHku koHcepBoB paBHa 0,0005. Haiitu
BEPOSITHOCTH TOT0, 4TO cpeau 2000 0aHOK /1BE OKaXyTCsl ¢ HApYLUIEHHUEM repMETHYHOCTH.

2. Bonpocwl o Teme Teopusi BeposiTHOCTE M

1. [TonsTHE CITy4aiiHOTO COOBITHSL.

2. Bu b cirygaiiHBIX cOOBITH.

3. Knaccuueckoe — ompenesneHue  BEpoOSTHOCTH — ciaydailHoro  coOwitus.  CBoicTBa
BEPOSITHOCTH.

4, [lonsarne oOTHOCUTENBHON 4YacTOThl. CTAaTHUCTUYECKOE OINPEACICHUE BEPOSTHOCTH.
CBONCTBO YCTOYMBOCTH.

S. [Tonsite cymMbl cinydallHbIX cOObITHI. Teopema 0 BEpOSITHOCTH CyMMBbI HECOBMECTHBIX
COOBITHH.

6. [Tonnas rpynna cooeiTuii. Teopema.

7. [TpotuBomnonoxueie coObrTHs. Teopema.

8. He3zaBucumble coObiTusa. Teopema O BEpOSTHOCTH IPOU3BEIEHUS HE3aBUCUMBIX
COOBITHIA.

9. BepositHOCTB TTOsiBIIeHH S XOTS ObI 01HOTO coObITHS. Teopema. YacTHbIN cydaid.
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10.  3aBucumbie cOOBITHS. YCIIOBHAsI BEPOATHOCTh. TeopeMa O BEpOSTHOCTH IPOHM3BEIACHHS
3aBUCHUMBIX COOBITUI.

11. ®opMyiia IOJHOW BEPOSITHOCTH.

12. BepostHoctu runore3. @opmynsl baiieca.

13. KomOunaropuka. Pazmemenust 6e3 mosTopeHuit. [lpumepsr.
14. [lepectanoBku 6e3 moBTOpeHui. [Ipumepsr.

15.  Coueranus 6e3 noBTopenuii. [lpumepsr.

16.  Pa3memenus c moBropenusimu. [Ipumepsr.

17. Coueranus ¢ nopropeHusMu. [Ipumepsi.

18. [ToBTOpHBIEC HcnibITaHUs. Dopmyna bepnymnu. CBoiicTBa.

Tema 15 « Bapnanmonnslie psaabl pacnpeaenenue. [lokazarenu Bapuanun. I'padnueckoe

U300 pake HUEe»

IIpakTHuyeckoe 3aganue 1:

DTanbl BHINOJIHEHUS 3aIaHUS:

1. Yncnennas oOpaboTKa TaHHBIX OJJTHOMEPHOW BBIOOPKU
Bri6opka X o6bemom 100 uzmepenuii 3aiana Tabaumeii:

i L 2 5 1 5 b

2 L& 2 18 5 i 2 T4

my 3 13 25 25 19 K 3

Tl Xi— pe3yapTaThl U3BMEPEHHH, mXi — YacTOThI C KOTOPBIMHU BCTpE-
YarOTCsI 3HAYEHUS Xi.

1. [TocTpouTh MOTUTOH OTHOCUTEIBHBIX 4acTOT Wi=mxi /N.

2. IlocTpouTh TMUCTOTPaMMYy OTHOCUTEIBHBIX YacTOT Wi=mxi /N.

MocTponms rpades sMnaprseckol GYHEUHH pachpeieresHt

5 &5 7 10 1B
, Ay 203 8 7

3. HOCTpOI/ITB IMOJIMTOHBI YaCTOT U OTHOCUTCJIBHBIX YaCTOT BAPUALITMOHHOTO psaaa

¥ | 3 B T 9
ng 10 15 3 33 o
4. [TocTpouTk THCTOrpaMMBI YACTOT W OTHOCHUTEIBHBIX YaCTOT BAPUALIMOHHOTO
pana

xi [35]36]37(38(39|40(41|42]|43
m|l |1 (3 |4 |7 |5 |3

Bonpocel 1 3agaHus 4151 KOHTPOJISI 3SHAHW .

1. I3 kaku X yacTei COCTOUT BapUallMOHHBIN psia?
2. Kakue nmokazaTenu Bapyaluy Bbl 3HaeTe?

3. Oxapakrepu3yiTe OHATUE BapUaHT.

4. OnuumTe MOJUIOH UJM TMCTOTPAMMY 4 acToT.
5. Onpenenure MOHSITHE YacToTa.
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Tema 16 « I'enepajibHasi COBOKYNHOCTH. Bb100pKka. /IlucKkpeTHBII U HHTEPBAJIBHBIN PSAIBI
pacmpe/eJie HUsD)

IIpakTHuyeckoe 3aganue 1:

OTanbl BHINOJIHEHUS 3aJaHUS:

1.ITpu u3mepeHusx B OAHOPOIHBIX TPYMHIax 00cIeayeMblX IO Y4EHbI CIEAYIO e BHIOOD KU :
71,72,74,70,70,72,71,74,71,72,71,73,72,72,72,74, 72, 73, 72, 74 (4acToTa myinbca).
CocTaBUTb IO 3TUM pe3yibTaTaM CTaTUCTUUYECKUN Psijl pacrpeeNieHus YacTOT U OTHOCUTEIbHBIX
4acToT.

2. VI3 oueHb OONBIION MapTUU JeTalei u3BlIedeHa cliydaiiHas BbIOopka oobema 50
MHTEPECYIO M HAC MPU3HAK X-pa3MeEpPhI Ae€TalIeld, U3MEPEHHbIE C TOYHOCTBIO 10 1CM, peacTaBiieH
CJIeIyIOLIIMM BapUOIIMOHHBIM psifoM: 22, 47, 26, 26, 30, 28, 28, 31, 31, 31, 32, 32, 33, 33, 33, 33, 34,
34, 34, 34, 34, 35, 35, 36, 36, 36, 36, 36, 37, 37, 37, 37, 37, 37, 38, 38, 40, 40, 40, 40, 40, 41, 41, 43,
44, 44, 45, 45, 47, 50. HaliTi cTaTUCTUYECKUI MHTEPBATIBHBIN Pl pacpeeICHH .

3. Ha sk3aMeHe 110 MCTOPUU CTYAEHTHI MOJYYHUIIN OLIEHKU:

344434

343544

552323

344533

545444

[TocTpouTh AMCKPETHBIN BapUallMOHHBIN PSI paclpeieieHus CTYEHTOB 10 OajiaM U
M300pa3uTh €ro rpauuecKu.

4.Bo Bpems BEIOOPOYHOMN MPOBEPKU OBLIO YCTAHOBJICHO, YTO MPOAOHKUTEIEHOCTH OHON
HOKYII KU B KOHIUTEPCKOM OT/IEJI€ Mara3uHa ObL1a Takow : (CEKYH/IbI).

7770828181

8275807180

8189756778

7376787376

82 69 61 66 84

7274828276

[TocTponTh MHTEPBAJIBHBIN BApUALIMOHHBIN Psifl paclpeeseHUs MOKYIOK MO
MPOJIOJKUTEIEHOCTH, CO3/1aB 4 TPYIIBI C OIMHAKOBBIMU UHTEepBaliaMi. O003HAUNTh JIEMEHTHI Psijia.
N300pa3uth ero rpadguuecku, cienarh BHIBOJ.

5. Tlo 1ByM He3aBUCHMBIM BBIOOpKaM, 00beMbl KOTOPBIX M = 10 u Ny = 20, U3BJICUYCHHBIM U3

HOPMAJIbHBIX T€HEpaIbHBIX COBOKYyMHOCTeH X u Y, HaiijeHbl BbiOOpouHble cpenHue: X =100 wu
y =120. TeHepaibHble aMCIEpCHM HU3BEeCTHB: o =80 u aj =100. TpeOyercs mnpu YpOBHE
3HauuMoctu 0,05 npoBepuTh HyneByro runoresy Ho: Xo = 90 , IpU KOHKypupyro1en runorese Hy: Xo
7 Yo-

2. B pesynbrare BHIOOPOYHON MPOBEPKH KayecTBa M3ACIUM OKazaioch, uro u3 100 uzgenuit
dupmbr A 6pakoBanHBIX 20, 3 200 ¢upmer B — 32, u3 150 ¢dupmer C — 2. Ha ypoBHe 3Haunmoctu 0,01

BBISICHUTB, MOKHO JIW CUMTATh, YTO PA3IUUUs B KAUECTBE U3CIUN PA3TMUHBIX (UPM CyIIECTBECHHHBI.
3. [lo n1ByM He3aBUCHUMBIM BbIOOpKaM, 00BEMBI KOTOPBIX N = 8 U Ny = 12, U3BJIIEYEHHBIM U3

HOPMAaJIBHBIX T€HEpaJbHbIX COBOKYyMHOcTed X W Y, HallJieHbl BHIOOPOYHBIE IMCIEPCUU Sf =08 u
2 . 2 2
s, =0,4. IIpu yposue 3naunmoctu a = 0,05, nposeputs Hynesyro runoresy Ho: o =0, (0 paBeHncTBe
o o . 2 2
JUCIIEPCHA), TIPY KOHKYpUpPYyroeH runorese Hy: oy >0 .

4. Nimerotcs ciieyrolMe JaHHbIE O Ka4eCTBE HOTYpTa, M3TOTOBICHHOTO pa3IMuyHbIMUA (prupmMamu
(B Oammax): 45, 28, 32, 38, 36, 48, 43, 40. Ectb ocHOBaHME IOJIaraTh, YTO ITOKa3aTelb KAYeCTBa
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MPOAYKIIUH 1ecTON (rupMbl (48) 3aperucTpUpOBaH HEBEPHO. SIBISETCS U 3TO 3HAYCHUE aHOMATBHBIM
(pe3ko BbLAETAIOIIMMCS) Ha 5%-HOM ypOBHE 3HAUUMOCTH ?

Bonpochl 1 3agaHus AJ151 KOHTPOJISI 3HAHUIM.

1.Yto Ha3bIBAIOT reHEPATbHONW COBOKYITHOCTHIO?

2. Yto Takoe BeIOOpKa?

3. Kakue cBolicTBa BEIOOPKU BHI 3HAETE?

4. Kaxkoii psin pacripefieneHus Ha3bIBAIOT JUCKPETHBIM?

5. Kakoii psn pacnipenienieHust Ha3blBalOT MHTEPBAIbHBIM?

6. Kak mpousBecTtu rpynmnupoBKy BEIOOPKH B HHTEPBATBHBINA Psif?

Tema 17 « BoluHc/leHHE XapaKTe PUCTUK BbIOOPKHI»
IIpakTHuyeckoe 3aganue 1:
1. Beruuciienue XapakTepuCcTHK BIOOPKU
Bapnanr 1
1. Ilo nByM He3aBUCUMBIM BBIOOpKaM, 00beMbI KOTOPbIX Ni = 20 u Ny = 30, U3BJICUEHHBIM U3

HOpPMAaJIbHBIX T'€HEepalbHbIX COBOKymHocTedl X u Y, HaiiieHbl BbIOOpouHble cpenuue: X =120 u
y=130. TeHepaibHble MUCIEPCHH H3BECTHBL o =70 1 ayz =90. TpeOyercs mnpu ypoBHE
sHaunmocTH 0,05 mpoBeputh HyneByro Tunoresy Ho: Xo = Y, npu KoHKypupyroei rumnorese Hi: Xo
F Yo

2. B pe3ynbrare BHIOOPOUYHON MPOBEPKH KadyecTBa M3IEIMN OKa3aloch, uyTo u3 200 m3menuii
¢upmbr A 6pakoBanHbIX 20, 13 300 ¢upmer B — 42, u3 150 ¢upmsr C — 1. Ha ypoBae 3naunmoctu 0,01
BBISICHUTb, MOXHO JIM CUMTaTh, YTO PA3INUMs B KAUECTBE U3CINNA Pa3IMUHbIX (UPM CYIIECTBEHHBI.

3. Ilo AByM HE3aBUCHMBIM BBIOOpKaM, 00beMbl KOTOPHIX M = 10 u N2 = 15, U3BICUEHHBIM U3
HOPMaJIbHBIX TeHEPATBHBIX COBOKYNHOCTeH X U Y, HaiijieHbl BhIGOpouHbIe mucrepcun S. = 0,86 u

85 =0,58. Ilpu ypome 3Haummoctu o = 0,05, mpoBepuTh HymeBylo rumotesy Ho: o :05 (o

) V) . 2 2

PaBEHCTBE IUCIIEPCHH ), IPU KOHKYpUpyrowel runorese Hy: o, > o .

4. Nimerotcs creayolme JaHHbIE O Ka4eCTBE HOTr'ypTa, M3rOTOBICHHOTO Pa3IMYHbIMU (pupmMamu
(B Oammax): 41, 38, 42, 39, 37, 49, 44, 42. Ects OoCHOBaHHWE IOJlaraTh, YTO IOKA3aTellb KadyecTBa
OPOAYKIMH 1ecToil pupmbl (49) 3aperucTpupoBaH HEBEpHO. SIBJIETCS M 3TO 3HaYEHHE aHOMAJIbHBIM
(pe3xo BeIACTSIIONMMCS) Ha 5%-HOM YPOBHE 3HAUUMOCTU?

Bapunanr 2

1. Ilo BbiGOpkam oObemMoM Ni = 12 u N = 8§ HaliieHbl cpeaHUE pa3Mepsl AeTayei
cootBeTcTBeHHO X =133 u y =145MM, H3rOTOBIICHHBIX HA MIEPBOM M BTOPOM CTaHKaX. Y CTaHOBJICHO,
YTO pa3Mep JeTalld, M3TOTOBJICHHBI KaKIbIM CTaHKOM, MMEET HOPMAJbHBIA 3aKOH pacIpeleeHus.

2

W3BecTHBI aUCTiepcHn o =3 H o, =6 g nepsoro u Broporo cranka. Ha yposue snaunmoctu 0,05

BBISIBUTH BJIMSHUE HA CPEIHUM pa3Mep JeTalu CTaHKa, Ha KOTOPOM OHa M3rOTOBJIEHA, IIPH
KOHKypupyrouei runorese Hy: Xo<y,.

2. 171 OLICHKM KadecTBa U3ACTNi, N3TOTOBJICHHBIX JB yMsI IPEANPUSITUSIMU, B3STHl BBIOOPKU Ny
= 150 u np = 400 m3genuii. B 3THX BBEIOOpPKaX OKA3aIOCh COOTBETCTBEHHO My = 10 m mp = 25
OpakoBaHHbIX u3aenuii. [lpu yposue 3naunmoctu 0,05 mpoBeputh HysIeByI0 runotTedy Ho:p1 =p2=po
pPaBEHCTBE BEPOSTHOCTEM W3TOTOBJICHUS OpAaKOBAaHHOTO U3JeIUsl OOOMMH  3aBOJaMHU  TIPH
KOHKypupyrougei runorese Hy: p1> po.

3. Tlo Tpem He3aBHUCHUMBIM BBIOOpKaM, 00beMbl KoTOpeix M = 17, np = 20, nz = 15,
W3BJICUCHHBIM U3 HOPMAIBHBIX T€HEPAIBHBIX COBOKYITHOCTEH, HAlJICHBI HCIPABICHHBIE BRIOOPOUYHEIE
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TUCTIEPCUH, COOTBETCTBEHHO paBHbie 2,1; 3,3; 4,4. TpeOyercs mnpu ypoBHe 3Haummoctu 0,05
MPOBEPUTH TUIIOTE3Y 00 OJJHOPOIHOCTH IUCIIEPCHIA.

4. NmeroTcs cienyronme J1aHHble 00 yPOKaliHOCTH PXKU HA 7 OMBITHBIX YH4AaCTKAaX OJJUHAKOBOTO
pa3smepa (1/ra): 25,6; 26,1; 35,8; 30,2; 32,2; 29,4; 26,3. EcTh OcHOBaHUE MpeaNoiaraTh, YT0 3HaYCHUE
YpOXKaMHOCTH TpeThero ydacTka x* = 35,8 3aperucTpupoBaHO HEBEpPHO. SIBJseTCS JU ATO 3HAUYCHHE
AHOMAaJILHBIM (PE3KO BBIACIAIOMMCS) Ha 5%-HOM ypOBHE 3HAUUMOCTU?

Bonpochl o Teme JjieMeHTbI MaTeMATH4YeCKOIl CTATUCTUKH

JlokanbHas Teopema Myaspa — Jlamnaca.

Nurerpanbaas teopema Myaspa — Jlannaca.

3aKOH peKUX COOBITHH.

BeposTHOCTh OTKIOHEHHS OTHOCUTEIIBHON YaCTOTHI OT IIOCTOSIHHOM BEPOSTHOCTH.
CityqaiiHple BeMUnHBIL. J{MCKPETHBIE U HEMPEPBIBHBIEC CIIy4aliHbIE BEIUYHUHBI.
3akoH pacrnipeneneHus. Psn pacnpenenenus. MHOTOYroyibHUK pacipeaeaeHusl.
bruHOMUHANIBHBIN 3aKOH pacnpenencHus. [pumepst.

Pacnpenenenue Ilyaccona. Ilpumepsi.

YucioBsle XapaKTEpUCTUKHA CIY4alHBIX BEJIMYMH. Maremarndeckoe OXHUIaHUE.
CaoiicTsa.

10.  Yucnossle xapakrepucTHKM cilydail HbIX BenuuuH. Jlucnepeus. CoiicTsa.

©CoNo~WNE

11. Yucnosele XxapakTepuCTHKH cilydaiiHbIX BenumuuH. CpemHee KBaApaTHYECKOE
OTKJIOHEHHE.

Tema 18 « UToroBoe TecTUpPOBaHHE)
IpakTuueckoe 3axanue 1:

1.Bapuant
1. TpeyrospHas MaTpulla UMEET BULL. ..
2 00 4 1 3 1 00 111
a)|0 3 0 6)|0 2 1 B)|0 1 O rNnil 11
0 0 4 0 01 0 01 111
3 4
2. Onpenenurens paBeH...
a)-10 0) 10 B) 2 r) 1
4a+1 0 O
3.0npememurens | 0 =1 0/=0, mpu a paBHOM...
0 0 2
a)-0,5 6) 0,5 B)-4 1)-0,25
-3 5 7
4 Jlama matpuma A= 6 -1 2| cymwma ajit+ays paBHa...
8 -4 9

a)-3 0) 1 B) -1 r)-7

5. Eciu ( Xg, Vo ) - pellieHue CUCTEMbI JIMHCHHBIX YPaBHCHU

x+2y=-3
3x+2y =5
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TOrJa Xy — ) PaBHO...

a)-0,5 0) 7,5 B) 0,5 r)-7,5
2 —
Lim X°—25
6. 3naueHnue npeaena =5 2(x=9) paBHoO...
a)0 0)5 B) 10 r) o
9-x
7. Jlana GpyHkius Yy = Yk Torma, ee 00IaCTBHIO OMPEICICHUS SIBJIIETCSI MHOXKECTRBO. . .
a) (-o0;-4) U [9;+0)  0) (-4:9] B) (4;9] r) (-4;9)
2X
L|m(1+ i)
8. Tipenen "\ 2X) pagen...
a)e 6) e ) e’ r) e
9. ®ynkuwms y = f(X) siBisiercst yObIBaroIeil Ha MHTEpBae, €CIIM Ha ’TOM UHTEpBaJe. . .
~ -~

] > 1

o1 « >0 o | &« >0
f'& <0 f'& =0
) ‘( - F) ‘( -
2 —
Lim 9X° —3x+2
10. Ipepen ™~ 3x* +x-9 paBeH. .
2 i
a) © 6) -3 B) 9 r) 3
y =X +4x% -2
11. HpOI/ISBOI[HaH byHKIMN WMeEET BULL. ..
—+2X 4x + 1
a) 2\/_ B) Jx
——=+8X ——=+8x-2

6) 2\/— r) 2\/—
12.IpousBoanas mpousseaeHus (x + 2)e* paBHa ...
2) —e*-(x+1) ) et (X +2x+x%)
6) eX F) ex-(X+3)
13. T0q1<0171 nepernba ¢pyaknuu y = f(X) sBisercs TOYKA TIPH TNIEPEXOJIE YePe3 KOTOPYIO. ..

f(( f”((

— MEHsIET 3HaK ~ MEHSET 3HaK
f 1 .I: n
B) ‘(/ COXpaHseT 3HaK r) ‘(/ COXpaHsET 3HaK
14. TlpousBogHast BTOPOTO MOpsiaka (yHKIuu Yy =SIN2X yyieer BULL...
a) 4COSX p) COS2X
6) 4sin2x r) —4sin2x
16. IIpousBoHAS YACTHOTO PaBHA...
u'v+uv’ u'v—-u'v u'v—uv’ u'v—uv’
2 2
a) Vv 6) VY BV n Vv

17. Heonpenen€HHbIN HHTErpall
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a) 4+9Vx +¢c 6) 2x2 —TXA/X? +¢ B)4x2+91/§+c ) 2x% +7X% +c

18. Heonpenen€HHbIit HHTErpa I VxInxax paBeH
Ex xlnx—ﬂx\/;+c gx XInx+c %&—\/;+c ﬁlnx—%x\/;+c

a) 3 9 6) 3 B) r)
-3}
19. Heonpenienéuusiii uaterpan X X paBeH...
1 2 2 1
Inx+—+c¢ —X+—+C InX——+c¢ Inx+—=+c
a) X 6) 3X B) 3X r)

N [3/2x+1dx
20. Heonpenenéuusplii HHTETpa paBeH

33/ R 93/ %4
2) R/€x+173 +c 6)Z Cx+12+c ) 8 €x+10+c r)33\/2x+1+c

B
in7
21. HeonpenenéuHblit HHTETpA J sin 7xdx paBeH...
1 COS7X+C )
a) [ 6) COS7TX+C p) 7COS7TX+C p) SIN7X+C
dg =edx
22.06umit naTerpan audpQepeHuaaTsHOr0 ypaBHEeHUs cos-y UMeEeT BUI...
1 -
. —=e"+C
a) ctgy=e" +C B) cosy
6) y=-e"+C ptoy=e”+C
i " 2
23. Iopsinox 1 pdep eHIHaTBHOTO YpaBHEHUS 4y"-2y'=3x paBeH...
a)4 B) 3
0) 7 r)2
V'+3y'+2y=0

24. Jlano nmuddepeHnuaapHOe ypaBHEHUE
XapaKTepUCTUUYECKOE YPaBHEHUE UMEET BU ...

1) 7<2—37<+2:O, 2) 7<2+37<—2=O, 3) 21<2+31<+1:0, 4) k*+3k+2=0
cos ydx—x*dy =0

, TOraa COOTBCTCTBYHOLICC CMY

25. JIluddepennnaibHOE ypaBHEHU €
CBOJIUTCS K YPaBHEHHUIO. ..
dx _dy cosydx _ dx _ dy
1 X cos’y 9) cosydx= x*dy. 3 x y1 gy X° cosy
26. Jlano muddepeHnnanbHoe ypaBHeHHE Y= 4, Torma (QyHKumss y = 2¢X SBISETCS €T0

pCeUICHUECM, ITPpHU C PABHOM...
N2 21 3)-3 44

B PE3YyIbTaTC pa3acCiICHUA IICPEMCHHBIX

oz oL

_ 4 3
==3x"y +8xy , YACTHBIC MPOM3BOAHBIE OX U oy

27. lana ¢yHKOHS ABYX TEPEMEHHBIX z
paBHBHI. ..
2) —12x% + 24y . 48yx 6) —36x2y; —3x* +24y°x

) —12x3y+8y3; —3x* +24y%x 0 —36x2y; 48yx
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0%z

0%z
z =5x*y —4y°x 2 oy’®
, HaCTHBIC ITPONU3BOJHBIC 5‘X n

28. Jlana QyHKIUS ABYX MEPEMEHHBIX
paBHBI. ..

a) 10y —24yx ) —24yx.10xy—4y ) 10y 5x* —12y?x n 1Ox—12y2; — 24yx

29. U3 ypHBI, B KOTOpOW HAxomaTcs 5 OenbIx u 7 4EPHBIX IMIAPOB, BRIHUMAIOT HAyladyy OJIUH
map, TOTr/Aa BEPOSATHOCTh TOTO, UTO 3TOT IIap OyaeT OesbIiM, paBHa. ..

S S i
a) 1 6) 12 B) 13 r !
30. 3 reHepanbHOM COBOKYITHOCTH M3BJICYCHA BBIOOpKa 00bEMa N=50:
X; 1 2 3 4
n, 10 9 8 n,
Torna Ny, paBeH...
a) 24 0)7 B) 50 r)23

Bapuanr 2

1. JlnaronanpHas MaTpuUIlla UMEET BUI. ..

2 00 4 1 3 1 00 111
0 30 0 21 010 111
2) 0 0 4 5) 0 01 ) 0 01 n 111

[0 —1J [ 0 SJ
A = =
2. JlaHbl MaTPUIIBI 2 4 " -1 2 . Torna marpuna A - B paBHa...

(o —4] (0 —4) (o 2) [o 2]
3. [lpy yMHOKEHUH JBYX MATPHIL JOJKHO COOJIFOATHCS YCIOBUE, YTO YUCIIO. ..
a) CTPOK IIEpPBON MAaTPHUIIbl PAaBHO YU CITY CTOJIOI[OB BTOPOH MaTPHILIbI
0) cTOJIOIOB MEPBOI MATPUIIBI PAaBHO YHCITY CTOJIOIOB BTOPOU MAaTPHUIIbI

B) CTOJIOLIOB ME€PBOIl MAaTPHUIIBI PABHO YUCILY CTPOK BTOPOH MaTpPHUIIbI
I) CTPOK IIEPBOM MATPHUILbI paBHO YUCIY CTPOK BTOPOM MaTpHUIIbI

1 1 1

A=|1 0 -1
4. Cuctema TUHEHHBIX YpPaBHEHHUH C OCHOBHOM MaTpuuen -1l U BEKTOPOM
4
b=|—1
IIPaBbIX YaCTEN UMEET BUJ. ..

X, +X, +X; =4 X, +X, =X, =4 X, =X, +X;, =4 3x, =4

X =Xy =-1 X, +X;=-1 - X + X, =-1 2%, =0
—X,+%X,=0 X, —Xg =0 X, = X3 =0 2%, =-1

a) 0) B) r)
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23
A=
5. Matpura 2 1 HE UMeeT 00paTHOM, MPHU K PAaBHOM...
a)8 0) -8 B) 4 r) 2
3P+ Xx+4
lez—
6. 3uauenue mpegena *>° X" —X—5 pasHo...
a) l 6)0 B) o0 r)3
_2x* +6x-1
Lim >
7. Ilpenen X +2X°+3 paBeH. ..
1 6
a)- 5 6)3 B) 1 ) 9

8. beckoHeuHO 0OMNB 0N Ha3bIBaETCs (YHKIIHS, IPEAeT KOTOPOU paBeH. ..
a) 1 6) 0 B)o 1)C

. tg4x
lim—
9.Tlpenen =0 +1X papesx...
14
a) 11 6)11 80 12
lim =9
3 3(x - 3)

10. Ilpenen
a) © 0)0 B) 2 r)6
11. TpousBogHas BTOPOTo mopsiaka GyH KKK Y = SIN3X paBHA ...
a) 9cosx 0) 9sin3x B) 3C0OSX r) -9sin3x
2
€

X
12. IlpousBonnas Gpynkuuu f(X) = paBHa...

1 \_ 2X 1 \_ X2
a)f(<)_e o & =¢

, [ €2x-e o Fr€2e0

" _ 2
13. Bropas npou3BoaHas y (x) byHKUIMH y(x)=x"-3x-1 MMEET BULL...

a)y=1 6)y=2 B)y=3 r)y=0

14. TIpou3sBoaHas IPOM3BEICHUS PaBHA. ..

au+tyv o)uv+uv B)U +V r)uv+ uv
_ y2 . aX

15. TlponsBoaHas GpyHKIIUH Y=X"8 imeer BHUII...

a) 2x-€"+x*-€* g 2x+e" ) 2x-e* ) 2x-e*—x"-¢"

1
(4eX - )dx
16. Heonpenen€Hublii MHTETpa sin-x PaBEH...
< 1
X X e — . X
a)e —tgx+c 6) 4e” + 2ctgx +cC B) 2sinx 4e” +ctgx+cC
x3/xdx
17. HeonpenenE€HHbIN UHTErpa I paBeH. ..
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4
2X4\/;+C . X_.1+C ——+C
a) 9 6) X VX+C 5y 4 X

18. Heompenenéunbiit materpan ~ V4X+1 papen...

1 1
————+C ————+C +
a) 8vax+1 6) 8vax+1 B) 4 r 2
paBeH...

19. Heonpenenéuusiii nuTerpan J € -13x

X 0

—X+C . - +X+C
a) In6 6) 6" +C ) X6 +C 1) In6

) . J'e 5x
20. Heompenenéuuplii MHTETpA paBeH...

1 3
+C —+cC
2) e +¢ 6) Vx? +1 B) 3J2x+1+c¢ ) JX

21. Jano muddepennnansHoe ypaBHeHue Y'+15y'+2y =0. Torma cooTBeTcTBYyMOIIEE €MY

XaPAKTCPUCTUUCCKOC YPABHCHHUC UMCECT BU/. ..
a) k* +15k —2=0 B) k? =15k —2=0
6) 1+15k +2k* =0 r) k*+15k+2=0.

22. JlaHo IMHENHHOE 0AHOpoAHOE MU depeHIInanbHOe ypaBHEHNE y +y —2y=0 , TOrJ1a
ero o01mee pemeHne nMeeT BU/I. ..

1) c,e’* +c,e* 2) c,e ?* +c,e* 3) ce?* +ce* 4) c,e’* +c,e*
23. O0mee pemenue AU PepeHTHATEHOTO YpaBHECHUS y =3y +6Y=0cer BHJI. ..
1) Y= e**(c, cos3x +c, sin3x) 2y V= e¥(c, cos2x + ¢, sin 2x)
3) V= ce ¥ +ce™ 2 Y= c,e” +c,e*
o 2
24. JMano nmuddepeHnmanbHoe — ypaBHEHHE y =(k+Dx , Torma  (QyHKUHS
I
Y = X gBmsiercs ero pelieHneM IpH k PaBHOM. ..
1 20 32 43
eldy = ax
25. O6uwmii nuTerpan 1udhepeHIuaNIbHOI0 ypaBHEHUS X
-1
_ el =—+c _
1 y_Ln|x|+c' 2) X2 g ey_Ln|x|+c, g€ =x+c
0z 0z
_Ev2y _ Ay3 - ~,
26. Jlana QyHKUMSA ABYX TEPEMEHHBIXZ X7y -4y X wactabie mponssomHeie OX n oy
paBHBI. ..
a) 10xy—4y. 5x* —12y°x 5) 10y . —24yx 1Ox—12y2; 10y ) —24yx. 10x —12y?
0’z 5_22
_ _ayh 3 7 2
27. Jlana (yHKUMS IBYX TEPEMEHHBIX z=-3X"y +8xy , YaCTHBIE NIPOU3BO/IHBIE x* q oy
PaBHBI. ..
a) 48YX. —12x° + 24y? 6) -12x%y +8y3; —3x* +24y°x
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B) —36x2y; 48yx ) —36x2y;—12x3 +24y?

L 11v4ub 5
28. Jlana GyHKIMS ABYX EPEMEHHBIX & — 1Ix7y” —2xy , CMEIIIaHHAasl YacTHas TPOM3BOIHAS
0%z

OXoy

paBHa
2) —-220x°y* —10y* 6) —290x*y® — 40xy® B) —132x%y° N —55x*y* —10xy*

29. JIBa cTpemnKa CTPEIISIIOT 110 MU IIIEH!. BeposTHOCTh Ionaganus B eIk Y oJHOTO cTpenka 0,7;
y apyroro — 0,8. HaliTi BEepOSITHOCTh TOTO, YTO II€JIb OYZIET MOpakeHa.

a) 0,8 0) 0,7 B) 0,96 r) 0,94

30. MaremaTn4ecKkoe OKHIaHNE JUCKPETHON CIy4aliHOM BEJIMYMHBI, 3aJaHHON 3aKOHOM
pacrnpesiefieHus, paBHO...
X 2 ) 8
P 102]03]05

a)5 6) 15 B) 5.9 r) 1

4.1.3 TectupoBanue

TecTupoBaHUE WCIOIB3YETCSA IS OIEHKM KAauyecTBa OCBOCHHS OOYJalONMMCS OCHOBHOU
npodeccroHanbHON 00pa30BaTENbHOM TPOrpaMMBbl IO OTACTBFHBIM TEMaM UM pa3jieiaM AUCIUIIIHHBIL.
Tect mpencraBiseT coOON KOMIUIEKC CTaHIAPTU3WPOBAHHBIX 3aJaHWM, TMO3BOJISIONMN YIPOCTHTH
MpOIEAYPY H3MEpPEHHs 3HAaHWMH W yMeHHH oOydaronmxcs. OOydaronmMmcsl BBIIAIOTCS TECTOBBIC
3amaHus ¢ (OPMYIUPOBKOM BOIMPOCOB W TMPEATOKEHHEM BBIOpPAaTh OJWH TPABUIBHBIA OTBET U3
HECKOJIbKUX BapHAHTOB OTBETOB.

N-1 OIIK-1 Pemaer TUmoBble 3aJa4M NPod)eCcCHOHAJIBLHON esiTeJJbHOCTH HA OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB MATEMATHYeCKHMX, €CTeCTBEHHOHAYYHBIX [JUCHMIVIMH €
npuMeHeHueM MH( OPMAIHOHHO-KOMMYHHUKA IMOHHBIX T€ XHOJIOTHA
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1. Ilpy yMHOKEHUU JBYX MATPHI] JIOJKHO COOJIOATHCS YCIOBHE, YTO YUCIIO. ..
a) CTPOK TIEPBOM MATPHIIBI PABHO YMCITY CTOJIOI[OB BTOPOW MAaTPHIIBI

0) CTOJIOIIOB MEPBOI MATPHUIIBI PABHO YHCITY CTOJIOIIOB BTOPOW MAaTPHUIIBI

B) CTOJIOIIOB MEPBOI MAaTPHUIIBI PABHO YUCITY CTPOK BTOPOW MATPHUIBI

T) CTPOK MEPBOM MAaTPUIIbI PaBHO YUCITY CTPOK BTOPOM MATPHUIIBI

2. Ecnu Bce 2I€MEHTHI ONpPEAEIUTENs BTOPOTO IMOPSAAKAa YMHOXKUTH Ha 4, TO HOBBIN
onpenenuTens Oyaer 00bIle UCXOJHOTO ...

a) B UETHIpE paza

0) B ImIeCTHAIIATh Pa3

B) Ha YETHIpE

T) Ha IIECTHA/IATh

3. Onpenenutens MaTpullbl ¢ dneMeHTamu al 1=6, al2=4, a21=4, a22=3 umeeT 3HaueHUE
a)2

6)3

r)-3

4. BeckoHEYHO MaJIOl Ha3bIBaeTCsl (PyHKIUsI, IPEIe] KOTOPOU paBeH...
a)l 0) 0 B) o0 r)C

5. Ilpenen nocrosiHHOM BenuunHbl C paBeH...

a) 1 6) 0 B)o 1)C

6. [IponsBoiHas CyMMBI paBHa. ..

ayut+v oO)uv+uv
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B)U + V' r)uv+uv

7. Ilpon3BoHas IPOU3BEACHUS PABHA. ..
a)yutv o)uv+uv

B)U + V' r)uv+uv

8. IlepBooOpa3znas mocrosiHHOTO unciia C paBHa
ayut+v oO)uv+uv

B)U + V' r)uv+uv

9. OnpeneneHHBI UHTETpaJl BEIPAKEHUA 2X+5 ¢ HUKHUM MPEEIIOM HHTETPUPOBaH Usl 2 U
BEPXHUM IIpenienioM 4 paBeH

a)-20 0) -22
B) 20 r) 22

10.BeposTHOCTB JOCTOBEPHOTO COOBITHS PaBHA. ..
a)0 0)1 B) 0,1 r) 1I000MY YHCTTY
I[To pesynpraTam Tecta OOydalOIIEMYCsl BBICTABIIAETCS OIEHKA «OTIUYHOY, «XOPOIIO»,
«YZIOBJIETBOPUTEIBLHO» UJIU «HEYIOBJIETBOPUTEIBHO.
Kputepuu oreHku OTBeTa AOBOJIATCA A0 CBEACHUS OOYJArONMXCS 10 Hadanda TeCTUPOBAHUAL
Pesynbrar TECTHpOBaHUS 0OBSABIISIETCS 00 yJIal0MIEMYCsl HETTOCPEACTBEHHO TOCIIE €T0 CIAYH.

kana Kpurtepun oue HuBaHust
(% TpaBWIbHBIX OTBETOB)
OneHka 5 (OTINYHO) 80-100
Orenka 4 (xopo1io) 70-79
Ouenka 3 (yIOBIE TBOPHUTEIBHO) 50-69
Ornenka 2 (HeyJOBJIE TROPHUTEJIHHO) menee 50

4.1.4 UnauBuayaJIbHBIE JOMAILIHUE 3aJaHUSA

WuuBuayanbHble JOMAIHUE 3aJaHUs, UCIOJIb3YeMbIe JIIsl KOHTPOJIA 3HAHUM 0OydaroIm Xcs,
MPECIIEIYIOT JIBE IEeNU: 00 yJaro Iyl0 U KOHTPOJIHP YO IIYIO.

[Ipy BBHIIONHEHWH WHIMBHUIYAJIBHOTO JOMAINHEro 33JaHus OOydJarolmidcs JEeMOHCTPHPYET
3HaHHE AJITOPUTMOB pEIEHUs THUMOBBIX 3ama4. OOydaromemycsi peKOMEHAYIOT JaBaTh MOJIPOOHOE
OIIMCAaHKE XOJ1a PEIIICHUS 3a/1a4.

Ota ¢opmMa KOHTpPOJIL B TMOJHOW Mepe OTBEYAaeT MPUHIMIY HWHJMBUIYaJbHOIO IOJXO/Aa B
00yueHuUH.

WHnmBuIyabHOE JOMAIHEE 3aJaHre BBIIAeTCs 10 n3ydaeMoMy pasneny. CpoK BHIIOJTHEHHUS 2
Hezenu. Bce 3amaHus pasmuyHbI, YTO MCKIIOYAET MEPENUChIBAHUS 33JaHUM 0OydaroLMMUCS IpYr y
Apyra. ITo oxonuanuu CpOKa BBIITOJIHCHUA WHAWBU AYaJIbHOI'O 3alaHU, O6y‘-IaIOIJ_[I/IMC$I Ha3Ha4dyacTCAa
BpeMsl 3alMTHl HMHIUBHIYaJbHOTO 33JaHMs (CM. MeToaMvecKyio paspaborky bepecnesa, U.B.
Marematuka [DneKTpoHHBIH  pecypc]: Meroauueckue  peKOMEHJALUMM IO  OPraHHU3alHUU
CaMOCTOSITENBHON paboThl 00ydalommMXCs IO HampaBieHuio noaroToBku: 35.03.07 Texuomorus
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MPOU3BOJCTBA U MEepepadOTKU C/X MPOAYKUHH, poduib TexHonorus npou3BoicTBa, NepepaboTku 1
XpaHEHUs TPOAYKIMH >KUBOTHOBOJACTBA M PACTEHHEBOJICTBA, YPOBEHb BBHICIIEI0 0Opa3oBaHUs
OakanaBpuat, dopma oOydenus: ounas./coct. U.B. bepecueBa.— Tpourk: KOxHo-Ypansckuii 'AY,
2020. — 52c.- Pexxum mocryna: https://edu.sursau.ru/course/view.php?id=2840).

http://nb.sursau.ru:8080/localdocs/ivm/01048.pdf

Huousuodyanvhvie oomauinue 3a0anus no paszoeiy «nemennmol TUHERHOU an2edpol»
B 3amauax 1-20 penmth cucteMy TpeX YpaBHEHHH € TPEeMsI HEM3BECTHBIMHI TTPH ITOMOIIA

ompenenuTeneii, Mmetoom ['aycca, MATpUYHBIM CIIOCOOOM.

2x-3y-5z=1
1.i3x+y-2z2=-4
X—2y+2=5
2Xx+3y—-2=2
3iX—-y+3z=—4
3X+5y+z=4
5x-2y+z=-1
5.92X+y+22=6
X-3y—-z=-5
2x—-y+3z=1
7.9X+2y+2=8
4x-3y—-2z=-1
2X-y+3z=3
9iX+2y+z=2
x-3y+4z=-1
Xx-3y—-z=1
11.:2x+y+z=-7
2x-y-3z=5
2X+3y—-2=2
13.9x+2y+3z=0
X—y—-22=6
X+5y-z=-1
15.92x+y—-2z=7
X-4y+z=0
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X=3y+z=2
2X+Yy+3z=3
2Xx-y—-22=38

4x+3y—-2z=-1
3X+y+z=3
X—2y—-32=38

3x+3y+2z=-1
2X+y-2=3
X—-2y-3z=4

X—-2y+z=4
2X+Yy+3z=5
X+4y+z2=-2

3X+y-2z=1

10{x—-2y+3z=5

12.

14.

2X+3y—-z=-4

3X+y+2z2=-4
X—2y—-z=-1
2X+3y+2z=0

3X-2y+2z=3
2x+y—-7=-5
S5X-y+3z=4

2x-3y+3z=0

16.{X+y—-2z=-7

X—2y+32=3


https://edu.sursau.ru/course/view.php?id=2840
http://nb.sursau.ru:8080/localdocs/ivm/01048.pdf

3X+2y-2=3
17.{x-y+2z=-4
2X+2y+z2=4
2x—-3y+2=3
19.x+y-2z=4
3X-2y+6z2=0

Huoueudyanvhvle oOomawinue 3a0aHus no pazoeiny

ananusa)

B 3amauax 21 — 40 HaliTH yKa3aHHBIE TTPEIEITBI.

. 3x?-B5x-2 . 2x?—3x+1
21.a - 0 —_—
)Iﬂy 2° - x-6 )UEJ3XL+X+4
. arctg2x . (2x-3)"
B T
) UEQ 4x ) UED(2X+5)
. 2x® +15x+25 . B5x?—2x+1
22.a 0 _—
)lﬂﬂ 5—4x—x° )IHD 2x% +x-3
9 1] 1—cos4x 9 i 3x+2)2x
lm 2arcsin? 2x XILD 3x-4
. 4X®>+7x+3 . 3-2x-x°
23.a _— §) _
)lﬂﬂ 2x* +x-1 )UDDX2+4X+1
. 2x-3
5 [i arcsin2x 9 i 4x+3)
Im=—x IM|{ 231
. 2x2-9x+9 . 3x®’-5x+4
24.a T 0 _
)Ilm X2 —5X+6 )IXIED X3 —x+1
0 i sin3x 9 li [2x+5j3'X
!m tg5x xlm 2x-1
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18.

20.

X+y-2z=1
2x+3y+2=0
X-2y—-z2=7
X+2y—-4z2=0
X+y-3z=-1
2X—-y+52=3

«Inemenmvr mamemamuueckozo



25

26.

27.

28.

29.

30.

—x*—4

. a) I|m

2

tg“x
B
) I![,ro] sin2x

2 lim x> —2x-8
M 5 sy 2

tgx—sinx
B) [im —g

x—0 X

6—x—x>2

Sl LU v e

x—>-3

B) | 3x
!m arcsin6x

Di x3 -1
IXD;] 5x2 —4x -1

) lim

«s0  XSin3x

2 i X* +2x—8
HD 8-x°

1-cos6x

. 2X*+x-4
o lim 3+ X —4x?

. 5X—l 2x+1
r) Ilm( )

xoso \ DX+ 4

. X2 —T7x+1
© IXIHJ 3x*+x+3

3x-1
) 'ﬂ(sx 4)

. 3x*+5x+4
6) lim

2
xoso 2X5 —X+1

. (2x=1\""
0 lim| 2,

. 2x2—=2x+1
6) [im

e X2 +4X+2

. (4x+1\F
D lim 4x -3

. 5-2x-3x°
% lim X +X+3

. 5x-2
D Ilm 5x+3

)| —-3x+4
)!(700 2X +5x-1
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31.

32

33.

34.

35

-a) [im——

-a) [im

B) |im sin3xctg5x

x—0

x> —Xx—6

alim X2 —6x+9

X—3

. Xtgx
B lim —

x—0

x> —4x+4

X—2 X _4

arctg3x
6X

B) lim

x—0

x> —7x+10

a) im—-—-"—"-
) lim x? —10x + 25

X—5

B) [im xctg4x

x—0

«-5°

_~

x? —3x-10

x—5

sin4x
tgx

B) [im

x—0

1-cos4x

x> —4
V1-4x -3

(1_i
X+4

6)[im

X—>—2

1 lim

X—>0

)1-2)(

9

2 4x+1
(1 - —J
4x -3

6) lim

x—3

N2Xx+3-3
2_

D lim

X—>0

X+1

x>-1 \VIX+T7 =2

l 2x-3
]
4x +1

Jx+3-2
Jx -1

(1_

6) [im

) |lim

X—>0

6) lim

x—1

2
3x-2

j6x+1
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0 lim

X—>00



X2 —x-2

36.a 0) lim ——
im0 olim
. l-cosx . <X
B) | 2 0 lim €-3x
x—0 X x—1
37.a) lim M 6) lim (9x2 +4x —3x_
Hl x? —2x+1 s
1-cos6x . ~X
B lim=— — B) [im €-2x -2
x—0 X—2
2x? +5x -3 NG _x*-25
38. a) | ——  0) |
X_>33x +11X+6 ,/2 -1-3

tg3x
5) |!£];l sin5x

2x2 +3x -2

39.2) lim 2

X—>—2

4x
arctg2x

B) [im

x—0

‘(_ 7
40. _—
2) I![p 4x* +x -5

sin? 2x
2

B) lim

x—0 X

B 3agauax 41-60 HaliTi mpOU3BOHBIE —— ,

3x—4

Vx*+3x-2 ,

41.a)y=

<2
D lim €- 2

6) lim € —vax® +3x

<1
l") Iim eX+3/x+1

x—-1

5) | V1I-x-2
xlm 4 —/1-5x

<3
D lim €x+5 x2

X—>—2

6) y: esin2x _ COSZ ij1
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2 - x?

3 , 1) y= €x+3 "
x° —6x

B) y=Inarcsin v1—x? , r) y=1n?

x+3

42. ) y= ———,
vx®—6x-9

6) y= Iamgx +In€+ x? j,

3X2 +2 2
B) y=Intgx?, ) y=In* 1= n) y= €+ cosx
X7 +2X
2x €0s 3X A2 3
43.a) y=——=———,  0) y= €™ +sin’3x_,
x* —5x” +3
2x+1 2 inx
B) y=artg , r) y=In X3 +3 : ) y= & + 2™
2x -1 X7 +9x -
3x

. 2
, 6) y= € +arccosx _,

44, a) y= ———
Vx® —4x? +1

2 - Irctgx
B) y=Inarctgvx -1, r) y=Ing i);—?j , 1) y= €? +1j i
4x
45.0) y= ———, 0)y=€ X",
x®+5x% -2
2
B) y=e arctg? 2x—l1 F) y:|n4 ); +4 1 21) = QfCSianl_X
\ x® +12x
4x +1 ko)
46.0)y=——=—— &)y € +Vx
VX —16x -2 -~
. 3-x° .
B) y=arcsinvl—4x?, r)y=In® T ox’ n) y= €+sinx ¥

2x—3

47. a) y= ——,
Vx? +4x-3

6) y= €9 —In{+4x> j

4-3x2

, - @2x 3%
X3 —4X I[) y_ (g A

B) y=Insin (XZ r r) y=In®

48. a) X8 6) y= €= +sin’ x
LA) Yy ——, y= )
VX% +3x-4 -
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B) y_e arcsin F

3X+2

X2 +3x+1
24/x

B) y=arctg ——,
1-x

49. a) y=

5x-2

50. a) y= ——0 2
Vx?+5x-1

B) y=e arctgm

2Xx—7

5la)y=——r L
Vx?+8x-14

1
B) y=Inarccos —,
X

3x-4

52. a) = ——,
Nx®+9x-6

6) y= @ —sechj,

2X—3
=In* ——"—=
Dy V' x2 —4x+6

>
6) y= €™* +cos’ x _,

M y=In |_2-4x
Y- x2 +8x-10"

6) y= €9 +cose02xj,

sin? x k)
6)y=( —C0S2X ,

x3-2
B) y=Incos(e ~**), r) y=In? o
5x+4 . >
53 a)y_ 6)y=(arcsmx_ 1—X2/,
\/X — X—
arctg 3y x% - 3x* -2
B) y=e ", D y=in’ [ 25
3x-1

-2y SVxP+9x-1 ’
1
B) y=Inarccos E ,

2X—-3

55.a) y= —/———,
3Jx*-8x+4

6) y= Fo7 +inq+ax?

3x* -4
x> +4'

r) y=In

6) y= €9 —tg2x’,
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n) y= €in2x

ny= €+1 7

1) y=(1+1J
X

. 2/x
n) y= (rcsm\/;)

0y @2x>7

2 arcsin x

n) y= €-x

Sindx

n) y= €tg4x

“t§2x



4
B) y=|narcctg%, r) y=In"* §4 +§ , n y= &* +1E/X
2x+1 tg?x 2 N
56. a)Fm, 0) y= ( +SecC X p
arccjs\/m 3 3x+1 Tty 2x
B) y=¢ , r) y=In T 1) y= €os2x
4x+3

57.8) y= — o
Vx® —4x-1

2x? -3 2y
‘ , 1) y= €tgx 3"

B) y=Intge 2x r) y=In

5x-6 =

58. a) ym —————, 6)y:(°‘gzx+lnsinx :
SVx® +5x-2 <

2 X
B)y=eamg‘/m, r) y=In? 2X2 +1, n) y= \/;+i
2x° -1 X
3 k)
59. a) y: 2X +5 , 6) y: ‘arccost _ 1_4X2 o
Vx4 +2x
.2 ~Secx
B) y=Inarcsin —, ) y= n) y= €igx
Jx
x®-10

6) y= €>°10> 4+ arccthxj,

60. 2) y= ——————,
Vx* —8x

10-3x2
x® —10x '

B)F'ﬂtg%, r) y=In® n y= €+Inx>

B 3amauax 61-80 HaliTH HeompeAeICHHBIC UHTETPATIHI.

3x? +14x +37 x2dx
dx 6xarctg2xdx
) I(x—l)(x2+4x+13) )I,/ 1 » [ g
4 3 2
62. a) sz A A2y ) [ . B [XIn(x* + 2)dx
X" +6Xx° +9x (9+x )\/9+x
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2) J-7x3+40x—96 dx. 5 J-

B) |x?cos4xdx
2x* +5x° —12%° ) I

4x* —4x3 + x* +5 V1-x2
a dx, 5 dx, arccos4xdx
) J. 4x% + 4x% +5x ) -[ x? 2 I
X+2 dx
a dx, 0) |———, B) |(X?® +1)sinxdx
) J‘(2x+3)(x+1)2 ) J 2 /x2 —4 ) j( )
3
. Q) j 3 2+A;X X dx, B) J'e‘xsinxdx
(x=2)°(x"+4)
2
a) jg‘r)sz 0) J' Xdx , B) jarccosBxdx
x® + 2x°5x (9— x2)9— X
x* —2 2,3
. a) jx +X 6) j \/ﬁ B) jxe dx
3
. a) I d>2< , 0) j Xdx , B) _[e‘zxcosxdx
(2x-=1)(8x" —4x+1) (4—x2)\/4—x2
34dx 2 X
. , 0 X~ cos—dx
2 J(x-2)(><2—2x+17) o ,/x 2 » [ 2
x> +5 dx
. ———d¥, §) , -
2 J.2x3—x2—10x ) -[ Jax? —4x+3 ®) J‘1+S|nx
a) J‘ 20dx 6 I 4x +5 J‘ dx
(X +4)(X* +4x+20) V11— 20x — 4x2 sin® x
3’ -2 6x—5 sin®x
. dx, 6 dx
2 j(x+3)(2x2—3x—2) ) L/gx +6x— 2 ) J‘cosﬁx
2x* +8x% +9x% +4 2x -1
) dx, 6 dx, ctg*xdx
) | X2+ Ax2 + 4x J-\/5+12x—9x2 ) Jog
a) _[ 92de , 6 I X+2 dx, B) I16sin4xcos4 xdx
(X=5)(x* +2x+10) Vax? +12x+7
I 4X_32dX, 5 J' 3x-4 dx. B).[ dx
x(2x-3) V21+12x — 952 4—5c0sX
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2dx

77. a) wa—u 6) j\/9x23ii—21x+5dX’ B) jcos“xsin3xdx
78. a) j(x_zj;ﬁdx, 6) I%dx, B) ftg*xdx

-2) I(x+1)(2i?):2x+5)’ ) sz(%fﬂdx, ") J.33inx+(1f)i:osx+5
o B B g

Huoueuoyanvnoe oomauwinee 3a0anue no pazoeiy « JnemeHnvl meopuu epoasmuocmeit u
MamemamuuecKoil cmamucmuKku)

B 3agauax 81- 85 ucnonb3oBare hopmyny bepH ymumm [utst ompeieieHus BEpOSTHOCTEH
MOSIBJICHUS COOBITHSI TTPY MMOBTOPEHUM UCIBITAHUH.

81. BcxoskecTb ceMsiH TaHHOTO pacTeHus coctabisteT 90%. HaiiTu BeposSTHOCTB TOTO, UTO U3
YETBIPEX MOCETHHBIX CEMSTH B30MIYT: a) TpH; 0) HE MEHEee TPeX.

82. B xyionke uncio JIMHHBIX BOJOKOH cocTaiisieT 80%. KakoBa BEepOSITHOCTB TOTO, YTO CpeH
B3STHIX HAyJa4y 5 BOJIOKOH JUTMHHBIX OKQKETCS: a) TpH; 0) He Ooyiee NBYX.

83. IlpuauMas BEpOSTHOCTh POXKICHUS MAIIBUMKA U IEBOYKH OJTMHAKOBBIMU, HAUTH
BEPOSATHOCTH TOTO, YTO CpeAr 6 HOBOPOXKJICHHBIX: a) MalbuK Ka; 0) He 0oJiee IByX JEBOYEK.

84. B HekoTopoM BogoeMme Kapibl coctaBiisitoT 80%. HaliTu BeposITHOCTB TOTO, UTO U3 5
BBUJIOBJICHHBIX B ’TOM BOJIOEME PhIO OKaXKeTCs: a) 4 kapria; 0) He MeHee 4 KapIioB.

85. Ipubop cocrout u3 4 y310B. BeposTHOCTh 6€30TKa3HON pabOTHI B TEUEHHUE CMEHBI JUIS
KaxJ10ro y31a paBHa 0,8. Y3Ibl BBIXOJST U3 CTPOS HE3aBUCUMO OJIUH OT JIpyroro. HailTu BeposTHOCTH
TOTO, YTO 32 CMEHY OTKaXYyT: a) 2 y3/1a; 0) He MeHee 2 Y3IIOB.

B 3anauax 86-90 ucnons3oBats acumnTorudeckyto Gopmyny Ilyaccona s onpeneneHus
BEPOSITHOCTEN MOSIBIIEHUS COOBITHSI ITPU TOBTOPEHUH M CTIBITAHUHN.

86. Cemena cogepxar 0,1% copusikoB. KakoBa BeposiTHOCTS pu ciydaiitHoM ot6ope 2000
ceMsiH OOHApPYKUTb 5 CEMSH COPHSKOB?

87. BepositHOoCTh TOsiBIIeHUs1 OpakoBanHOU Aetanu paBHa 0,008. HaiiTu BeposSTHOCTH TOTO, YTO
13 500 coyqaifHO OTOOpaHHBIX JeTalel OKaKeTCsl 3 OpaKOBaHHBIX.

88. YcrpoiictBo cocrout u3 1000 smemMeHTOB, paboTalONMX HE3ABHCUMO OIMH OT JIPYroro.
BepositHOCTh 0TKa3a 1t0 00ro snemMeHTa B TeueHue yaca papHa 0,002. Haiitu BepoSTHOCTB TOTO, YTO 32
yac OTKaXKYT 4 21eMeHTa.

89. Kuura uznana tupaxxom B 50 000 sx3emMiisipoB. BeposTHOCTB TOTO, YTO B KHUTE UMEETCS
nedexr opornmopoBku paBHa 0,0001. HaliTit BEpOSTHOCTH TOTO, YTO THPAXK COACPKUT S5 HEMTPABUIBHO
CcOPOUTOPOBAHHBIX KHHT.

90. BeposiTHOCTD BEIKMBaHUS OaKTepUid MOCIIE paJnoakTuBHOTO 00mydeHus pasaa 0,004.
HaiiTu BeposTHOCTB TOTO, 4TO TTOCie oOmydenus u3 S00 6akrepuii ocTaHeTCsl HE MeHee 3 OakTepHil.

B 3amauax 91-100 nano, yTo Ha TPAKTOPHOM 3aBOjIe pabounii 32 CMEHY U3rOTOBJISIET N JeTanei.
BeposiTHOCTH TOTO, YTO JIETaIb OKAXKETCs IEPBOTo copra paBHap. KakoBa BEpOsATHOCTD, UTO eTasiel
MepBOTo copra OyaeT M MITYyK.

91. n=400, p=0,8, m=330.

92. n=400, p=0,9, m=372.

93. n=300, p=0,75, m=240.
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94. n=600, p=0,6, m=375.
95. n=625, p=0,64, m=370.
96. n=192, p=0,75, m=150.
97. n=225, p=0,8, m=165.
98. n=100, p=0,9, m=96.

99. n=150, p=0,6, m=75.

100. =625, p=0,8, m=510.

Huouesuodyanvhoe oomauwinee 3ad0anue no pazoeny «nemenmsl Mamemamu yecko
cCmamucmuKkuy

B 3amauax 101- 120 3agan 3akoH paciipeniesieHus ciydaifHoi BennurHbl X (B IepBOH CTPOKe
TaOIMIIBI JAHBI BOBMOXKHBIEC 3HAUEHHSI BETMYHMHBI X, @ BO BTOPOH CTPOKE yKa3aHbI BEPOSATHOCTH P ITHX
BO3MOJKHBIX 3HAUCHH ).

Haiitu: 1) Mmatematuueckoe oxxunanue M(X); 2) qucniepcuro D(X); 3) cpenHee KBajpaTuyeckoe
OTKIIOHEHUE O .
101. 23 25 28 29
03 02 04 01
17 21 25 27
02 04 03 01
24 26 28 30
02 02 05 01
12 16 19 21
01 05 03 01
25 27 30 32
02 04 03 01
30 32 35 40
01 05 02 02
12 14 16 20
01 02 05 02
21 25 28 31
01 04 02 03
60 64 67 70
01 03 04 0,2
45 47 50 52
02 04 03 01
46 49 51 55
02 03 01 04
18 22 23 26
02 03 04 01
78 80 84 85
02 03 01 04
37 41 43 45
02 01 05 02
25 28 30 33
01 02 04 03
56 58 60 64
02 03 04 01
31 34 37 40

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

XT XT XT XT XT XT XT XT XT XT XT XT XT XT XT XT X

117.
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p 03 05 01 01

118. X 17 20 23 27
P 0l 04 03 02
119. X 28 32 34 36
D 01 02 02 05
120. X 35 39 42 46
D 0l 03 02 04

4.2 Ilpoueaypa U oOlleHOYHbIE CPeCTBA /ISl IPOBe/ie HUSI POMEeKYTOYHOIH aTTe CTALMH
4.2.1 Dx3ameH

Ox3aMeH  sBisiercs (OpMOH  OLIGHKM KayecTBa OCBOEHHUS OOy4JaroUMMCS OCHOBHOI
npoeccHOHANbHON 00pa30BaTeNbHOM MpOrpaMMbl 1O  pasfeiaM JTUCHMIUIMHBL. DK3aMeH 10
TUCIUIIIMHE TPOBOJUTCA B COOTBETCTBUM C PACHUCAaHMEM MPOMEXKYTOUHON aTTeCTallud, B KOTOPOM
yKa3bIBaeTCd BpeMs €ro IMpPOBEACHUs, HOMEp ayAuTOPUU, MECTO IPOBEACHHUS KOHCYJIbTAIUU.
VYTBepKIeHHOE pacnucaHue pa3Melaercs Ha WHPOPMAITMOHHBIX CTEH/IaX, a Takke Ha OQUIIMATBLHOM
calite YHUBEpPCUTETA.

VYpoBeHb TpeOoBaHMH, Ul MPOMEKYTOYHOW aTTECTAllMM OOYydJaroUMXCsl YCTaHaBIIMBAETCS
paboueii mporpaMMoi TUCHUTUINHBI U IOBOAUTCA 10 CBEACHHS 00 yJaro I XCsI B Hayajie ceMecTpa.

DK3aMeHbl MPUHUMAIOTCS, KaK MpaBuiio, Jekropamu. C paspeleHus 3aBeayromero kadeapoi
Ha 3K3aMEHE MOJKET MPUCYTCTBOBATH IPEI0AaBaTEINb Ka(eaAphl, IPUBJICUSHHBIN IS TOMOIM B IIpUeMe
JK3aMeHa. B cimydae OTCyTCTBHS BEOYIIETO MpEnojaaBaTess dK3aMeH MPUHHUMAETCS MPEN 0/1aBaTEIeM,
Ha3HAYEHHBIM PaCMOpPsHKEHUEM 3aBeIyIOIIeTo Kadeapoil.

[lpucyrcTBHEe Ha SK3aMeHE MpenojaBaTeneil ¢ Apyrux kadenp Oe3 COOTBETCTBYIOILETO
pacmopsbKeHHsI PEKTOpa, MPOPEKTopa Mo ydeOHo padoTe Wi fekaHa GaKyabTeTa HE IO yCKAETCH.

OOydaronpecss Ipu sSIBKE Ha dK3aMeH 0053aHbl UMETh MpPU ce0e 3a4eTHYI0 KHHXKKY, KOTOPYIO
OHH TIPEIBSIBIIIOT YK3aMEHATODY.

Jlnst mpoBenieHUs SK3aMeHa BEQYIMI MpernoiaBareib HakaHyHe MOJIydaeT B JeKaHaTe 3a4eTHO -
HK3aMEHAI[MOHHYIO BEIOMOCTh, KOTOpasi BO3BPAILACTCS B JICKaHAT MOCIEe OKOHYAHUSI MEP ONpPUSTHUS B
JIEHb POBEICHUS IK3aMEHA UIIX YTPOM CJIEJVIOLIETO JHS.

DK3aMeHbl NPOBOJATCSA MO OwieraM B YCTHOM WJIM NHUCBMEHHOM BHe, JU00 B BHUIE
TECTUPOBAHMS. DK3aMEHALMOHHbIE OUIIETHI COCTABIISIOTCS MO0 YCTAaHOBJIEHHOH (hopMe B COOTBETCTBHU
C YTBEpXKIEHHBIMH Kadenpod 5K3aMEHAIMOHHBIMHA BOINPOCAMH U YTBEPXKIAIOTCS 3aBEAYIO M
kadenpoit exxeronHo. B 6unere cogepxutcs He 0oJiee TPEX BOIIPOCOB.

DK3aMeHaTopy MPEAOCTABIACTCS MPaBO 3a7aBaTh BOINPOCHI CBepX OMiera, a TakKe MOMHUMO
TEOPETUYECKUX BOMPOCOB JaBaTh ISl pPEHICHHUS 3aJadyd ¥ TPHUMEPHI, HE BBIXOIAIME 32 pPaMKH
PO IEHHOr0 MaTepuaa Mo u3y4aeMou AUCIUIIIINHE.

3HaHUs, YMEHUS U HaBBIKM OOYYAIOIMXCS ONPEACISIIOTCS OLEHKAMU «OTIMYHO», «XOPOIIO»,
«YJIOBJIETBOPUTEIBHO», «HEYIOBJIETBOPUTEIBHO» M BBICTABIISIIOTCS B 3a4€THO-3K3aMEHAIIMOHHYIO
BEJIOMOCTh U B 3aYETHYIO KHHKKY 00 y4aroIerocs B IeHb 9K3aMeHa.

[lpy mnpoBeneHWM YCTHOTO SK3aMEHa B ayIUTOPHU HE JOJDKHO HaxoauThes Oonee 10
o0yJaonmMXcs Ha OJHOTO MPEno1aBaTesl.

[lpy mpoBeAeHMH YCTHOTO »HK3aMEHa CTYAEHT BBIOMpAeT OJK3aMEHAIIMOHHBIA OWIIeT B
CIIy9alilHOM TIOPSIIKE, 3aT€M Ha3bIBACT (DaMIIINIO, UMSI, OTYECTBO MU HOMEpP SK3aMEHAIlMOHH Oro Ouiera.

Bo Bpems »k3ameHa oOywarommecss MOTYT IOJb30BAaThCi C pa3pelleHHs HK3aMEeHaTopa
OpOrpaMMON JMCLUMIUIMHBI, CHPAaBOYHOW M HOPMATHBHOM JMTEpAaTypoil, APYrUMH IOCOOMSMU U
TEXHUYECKUMH CPEJCTBAMHU.

Bpems moATroTOBKM OTBETa IPH Cllauye SK3aMEHAa B YCTHOM (opMe JOHKHO COCTaBJISTh HE MEHee
40 MuHYT (110 KeTaHUI0 00y a0 IIEeTOCs OTBET MOXKET OBITh IOCPOYHBIM). Bpems oTBeta — He Gosee 15
MHUHYT.
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OOyuaronmiicsi, UCTIBITBIBAIONIMI 3aTPyAHEHUS IIPU TIOJTOTOBKE K OTBETY MO BEIOPAHHOMY UM
Ounery, UMeeT NpaBO Ha BBHIOOP BTOPOro Oumiera C COOTBETCTBYIOIIMM IPOUIEHUEM BpPEMEHHM Ha
noarotoBky. IIpm okoHYaTeNbHOM OIICHMBAHWHM OTBETa OICHKA CHUXKAeTcsl Ha oauH Oami. Beinaua
TpPEThEro OuiieTa He pa3peIIaeTcs.

Ecnu oOywaroumiics sBUJCS Ha HK3aMEH, M, B3iB OWJET, OTKA3aJiCs OT MPOXOXKACHUS
aTTeCTallUM B CBSI3M C HEMOJTOTOBJIEHHOCTbIO, TO B BEJOMOCTH €MY BBICTAaBISECTCS OICHKA
«HEYIOBIETBOPUTEIILHON.

Hapymenne AMCUMIUIMHBI, CIHMChIBAHUE, MCIIOJNB30BaHUE OOYydalOIWMMHUCA HepaspeleHHBIX
NEYAaTHBIX W PYKONHMCHBIX MAaTepUaioB, MOOMJIBHBIX Tele(OHOB, KOMMYHHKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JIPYI'l X BHJIOB JHMYHOH KOMMYHUKAIIUOHHOW M KOMIIBIOTEPHON TEXHHKH
BO BpeMs aTTECTAllMOHHBIX HCIBITAaHUHM 3ampemieHo. B ciysae HapymeHHs 3Toro TpeOoBaHUs
nperojaBaresib 00s3aH yJIaIUTh O0YJaroUeToCss U3 ayAUTOPUU M IPOCTaBUTh €My B BEIOMOCTH
OLIEHKY «HEY/IOBJIETBOPUTEIIBHOM.

BeicTaBneHre OIEHOK, MOMYYEHHBIX TMpPU MOJBEJCHMH pPE3YJIbTaTOB IPOMEXKYTOUYHOU
aTTecTallid, B 3a4€THO-IK3aMEHAIlMOHHYIO BEJOMOCTb M 3aU€THYIO KHUXKY TMPOBOJUTCS B
OPUCYTCTBUU camoro oOywatomierocs. IlpenogaBaTeny HeCyT NMEpPCOHAIBHYIO OTBETCTBEHHOCTh 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHMs 3allMCed O pe3ynbTaTax MPOMEXYTOYHOW aTTecTaluu B
3a4€THO-3K3aMEHallMOHHYIO BEJJIOMOCTb U B 3aUETHBIE KHUKKU.

HesBka Ha »K3aMeH OTMEYaeTCs B 3a4ETHO-3K3aMEHALMOHHOM BEJIOMOCTH CJIOBAMHU <«HE
SIBUJICSI).

Jnst oOydaronmxcs, KOTOpble HE CMOIVIM ClIaTh SK3aMEH B YCTAHOBJIEHHBIE CPOKH,
YHUBEpPCUTET yCTaHABIMBAET MEPUOJ JUKBUJALMHU 33J0JDKEHHOCTU. B 3TOT mepuoa npenojaBateny,
NPUHMMABIIME SK3aMEH, JOJDKHBI YCTAaHOBUTH HE MeHee 2-X JHEW, Korja OHM OyayT NMpUHUMATh
3a70;okeHHOCTH. MHpopManus o JHMKBUAAUMHM 33J0KEHHOCTH OTMEYaeTcs B 3K3aMEHAlMOHHOM
JHCTE.

OOyuaronmMcsl, MOKa3aBIIMM OTJIMYHBIE M XOPOIIME 3HAHMS B TEUEHUE CEMeCTpa B XOJe
MOCTOSIHHOTO TEKYIIETO0 KOHTPOJS YCHEBAEMOCTH, MOXKET OBbITh MPOCTaBJieHA HSK3aMEHAlMOHHAs
OLICHKa JOCPOYHO, T.€. 0e3 cnaun 3k3ameHa. OIeHKa BBHICTABIISIETCS B SK3aMEHAIlMOH HbIH JIMCT MK B
3a4ETHO-3K3aMEHAllMOHHYIO BEJOMOCTb.

WMHBanupl U ML ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMU 310pPOBBSI MOTYT CAABATh YK3aMEHBI B
MEKCECCUOHHBIN MEePHO/] B CPOKU, YCTAHOBJICHHBIE UHIUBUAYAIbHBIM yU€OHBIM MIaHOM. VIHBamuabI 1
JUIAa C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbS, UMEIONIME HApYyILEHUs] ONOPHO-IBUTATEIbHOIO
anmnapaTta, JONYCKAalOTCsl Ha aTTeCTallMOHHBbIE UCIBITAHUS B  CONPOBOXJIEHUHM ACCHUCTEHTOB-
COIPOBOXKIAIOLUX.

[Iponienypa mnpoBeAeHUS HPOMEXKYTOUHOM aTTECTAllMU JIi OCOOBIX CIIy4aeB H3JI0KEHA B
«IlonoxkeHnu o TEeKylleM KOHTPOJIE YCHEeBAeMOCTH U IMPOMEKYTOUHOM aTTeCTallMu 0Oy4aroMXcs 1O
OIIOIl OGakanaBpuara, crnenuanutera ¥ Maructpatyps» ®I'BOY BO HOxno-VYpansckuii T'AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 T.).

HN-1 OIIK-1 Pemmaer THHOBBIC 3aa4M Npo(deCcCHOHANBHOH NEsiTeJJbLHOCTH HAa OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB MAaTeMAaTHYECKHX, €CTeCTBEHHOHAYYHBIX [MCHMIUVIMH C
npuMeHeHueM HH( 0pMAIMOHHO-KOMMYHHKA IMOHHBIX T€XHOJIOTHii

OueHOYHBIE CPEACTBA

Ilepeye Hb BONPOCOB K 3K3aMEHY
1.Tlonarue maTtpuipsl. Bugsl matpu.
2.0npenemMTeNH 2-T0 U TPETHETO MOPSIIKA.
3.CBolic TBa oTIpe e MM Te JICH.
4.Munop. Anrebpandeckoe JOMOJHEHUE.
5.CucTeMbl TMHEH HBIX ypaBHeHUH. OCHOBHBIE MIOHS THS .
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6.Meton'aycca mia pemeHnii CUCTeM JTHHEHHBIX ypaBHEHHH.

7.Meton Kpamepa 1 pemieHnii CUCTEM JTMHEHHBIX yPaBHEHHH .

8.IlonsTHe 0OpaTHOI MaTpuIsl. Haxox qeHne 0O0paTHONH MATPHITHI .

9. Pemenue cucTeM JIMHEHHBIX yPaBHEHUH METOJOM O0OPATHBIX MaTPHIL.

10.TTonsarue ¢pynknuu. O6nacTs onpenesneHus. [Ipumepsr.

11.06nacTe 3HaueHnit. CnocoOs! 3aganus GyHKuU. [Ipumepsr.

12.DnemenTtapHblie GyHKIMU U UX rpaduxu. CBoiicTBa rpadMKOB.

13.CgoiictBa pyHK MU, [Ipumepsl.

14.TlonsTue npezaena B TOUKe, 06CKOHEUHO YIaJICHHON TOUKe.

15.beckoHeuHO Manbie GYHKIUN U UX CBOKUCTBA.

16.beckoHeyHO OoMbIINE YHKIMK M MX CBOHCTBA.

17. Teopema o npezene CyMMBIL, IPOU3BEAEHHS, YACTHOTO U CTENEHH.

18.TIpaBuia packpbITHs HEONpEaeIe HHOCTEH.

19. TlepBolii 3amMevaTebHBINA npeaet. [Ipumepsl.

20. Bropoii 3amMeuatenbHbli nipenet. [Ipumepsr.

21. TlonsTHE TPOM3BO qHOM. ['eoMeTprUeCcKuil B GU3NIECKUI CMBICI TPOU3BO THOH.

22. OcHoBHbIe TipaBmiIa qud G epeHIMpOBaHUS.

23. OcuoBHbIe GhopMyIts! D GepeHIIpoBaHNS.

24, TlpousBoaHas CJOXHOW G yHKIMH. [TpuMepsl.

25.CBs3b IPOU3BO THOM ¢ MOHOTOHHOCTBIO. [I0HATHE MakCHMyMa W MHHUMYyMa (pyHKITHUH.
26. MlHTEepBaIBI BHITYKJIOCTH ¥ BOTHYTOCTH Tpaduka §yHKIIHIO.

27.Touku nepernda rpaduxa pynxnun. Heod xo miMoe ycioBue CyIecTBOBaHAS TOUEK Iepernoa.
28.T1onsTHEe QYHKIINHM HECKOJIbKUX epeMeHHbIX. O0acTe onpenesienns. [IpuMepsr.
29.YacTHBIE IPOU3BOAHBIE IEPBOTO MOPSI KA (PYHKITMH HECKOJIBKUX IIEPEMESHHBIX.
30.YacTHBIE TPOU3BOAHBIE BTOPOTO MOPsAKa (HYHKINH HECKOJIBKHUX IEPEMEHHBIX.
31.OkcTpeMyMBI (yHKINH IABY X TIEPEMEHHBIX.

32. Ind bepennmnansapie ypaBHEeHUS. Buipl.

33.Pemenne mud ¢ epeHInaIbHEIX YPaBHEHUH IEPBOTO TOPSIIKA.

34.Pemenne mud ¢ epeHnnantbHbIX YPaBHEHHH BTOPOTO MOPSIIKA.

35. TlonsiTie nepBooOpa3Hoit GpyHkmu. [IpuMepsr.

36. TlorsiTHE HEompe e IeHHOTO NHTeTpasa. CBONCTBA.

37. Henocpenc TBeHHOE HHTETPUPOBAHKE B HEOIIPEISICHHOM HHTETpalIe.

38.MeTo1 MHTErpUPOBaHUSI 3aM €HOU IIEpPEMEHHBIX B HEOIIPE/ICICHHOM MHTerpale.
39.MeTo1 MHTETPUPOBAHUS 10 YACTIM B HEOTIPECICHHOM HHTErpase.

40. TonsiTue onpenesieHHoro nHTerpana. CBoHcTBa.

41. T'eoMeTpUUECKHIA CMBICI ONIPEICICHHO TO HHTErpaa.

42.HenocpeaCTBEeHHOE HHTETPUPOBAHUE B OIIPE/ICICHHOM HHTETpalle.

43.MerTo/1 MHTETPUPOBAHYS 3aMECHOM IEPEMEHHBIX B ONPE/CICHHOM HHTETpaJe.

44 MeTo MHTErPUPOBAHNUS 10 YACTIM B OMPEJCIEHHOM HHTETpae.

45. TlpunoxxeHne oNpeIesIeHHOT0 HHTETpaa K BHIYHUCIICH HIO TIOMIACH MIOCKUX Quryp.
46.TTousiTrie cOOBITHS, UCTIBITaHUs . [IoHsTHE CiTydaiiHOTO cOOBITHS. [IpuMepHI.

47. Bupl cyqaitHpIX coObITHIA. [IpuMepBl.

48. Knaccuueckoe ornpe/eJieHie BEpOSITHOCTH Clly4aiHOTro coObITis. CBOWCTBA BEPOSTHOCTH.
49. TloHsATHE O THOCUTEJILHOM Yac TOThl. CTaTHC THIECKOE OTIpeicJICHnE BeposATHOCTH. CBOMCTBO yCTOWYHMBOCTH .
50. TloHsATHE CYMMBI CiTy4aitHBIX COOBITHI . TeopeMa 0 BEepOSATHOCTH CYMMBI HECOBMECTHBIX COOBITHI.
51. TloyHas rpymma coOBITHH.

52. TIpoTH BOTIOJIOKHBIE COOBITHS .

53. BeposATHOCTb MOSBICHUS X0 T OBI OTHOTO COOBITHS.

54. 3aBucuMBbIe COOBITHS. YCIOBHAS BEPOSTHOCTH. [IpuMepHI.

55. Teopema 0 BepOSTHOCTH MIPOM3BE ICHUST 3aBUCHMBI X COOBITHIA.

56. JluckpeTHbIe CiTy4JaifHbIe BEIMIHHEL.

57. HenpepbIBHBIC CITyYaifHbIe BEJTUIHHEI.

58. 3akoH pacmpeneneHnss. MHOTOYTOJIBHHUK pacHpe/eiIcHHS.

59. YncnoBsle xapaKTepUC THKH AUCKPE THBIX CIIyYalHBIX BEJIMIMH U X CBOICTBA.

60. HopmanbHbIH 3aKOH pactpe/eIeHNsT HePEPBIBHON CIyYaifHOW BE IMYHHEL.

y(x) = x*-3x-1

61. Haiit mponsBoHy10 QyHKIIMH
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62.

63.

64.

65.

66.

67.

68.
69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

Haiitu npousBomyto Gynkuuu Y = COS(ZX - 3)
vl X
Haiitu npousBoHy0 QyHKIMN y =X -€
v
Haitti yriosoi ko3¢ puIMenT KacateabHOM K rpaduky §yHKIHK y =X+ 2X - 4 B Touke Xo = -1
X+3
Haiitu npousBomHy0 QyHKIHN
X—2
Haiitu Touky MakcuMyma QyHKIUHU Y = 2X — X.
2
X
Haiita npoussomuyto Gpyukuu f(X) = e
Haiimu npousBoanyio GyHkuud y = (x + 2)e™*.
Haitt nponssomuyto dynkimu f(X) = Ln2x.
lim Ix+1
Haiitu npe nen e 3 . 4x
2
. x° -9
Haiitu npe nen Ilm
x—>3 3(x — 3)
lim SN 2X
Haiitu npe nen ¥—>0 5X .
2
| 1-2x° +3X
Haiitu npe nen
P XS0 4-3x+ X%
2X
Lim| 1 1
Haittu npe nen XLT + 5
2
X" =25

Haiitu npe nen XI_)T 2(X _ 5)

_11J'1_3

Haiitu cymmy matpury A= (

O 4 2 5
-1 1 1 -3
Haii i ipou3se ieane Matpui A = [ 0 4) ,B= > 5
Haitu pasnocts Mmatpuy A = ( 1 OJ,B = (3 0 )
-2 4 1 -2)
9 1
Beranem s onpesemens | 2 3

x+2y=-3
3x+2y =5

Pemmm T cucteMy MHE HHBIX ypaBHEHUH {
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4 0 1
81. BbI4uc M Th ONpe/Ie i TeIIh 0 -1 0
3.0 2
X, + X, +X; =4

82.PenmiTh cHCTEMY IMHEHHBIX ypaBHEHUH  X; — Xg = -1

— X, +X%; =0

83. Haiitu Heomnpe neneHHbII HHTErpai Iﬂsin X— COSXIjX

y y dx

84. Haiitu Heomnpe AeIeHHbINH HHTETpal | ————

VAX+1

N 1.5 o 2

85. Haiit mepBooGpasuyto as pyskunn f (X) = —x° — X~ — —
3 3

86.113 ypHbI, B KOTOPO# HaX0mITCs 5 OesbiX U 8 UepHBIX [IAPOB, BRIHUMAIOT HAyJa4y oauH mmap. Haii i BeposSITHOCTh TOTO,

YTO 3TOT IIap OyeT OCJIBIM.

87./IBa cTpesika MPOU3BOMIT MO OJHOMY BBICTpeJly. BeposTHOCTH momajaHus B LeNb Uil IEPBOTO U BTOPOTO CTPEJIKOB

pasHa 0,8 u 0,4 cootBe TcTBeHHO. Haii T BEpOSITHOCTH TOTO, UTO B LieJb MOMagy T 00a CTpeska.

88.3aKoH pacnpesieleHus BEPOSTHOCTEH CIydaiiHoii BenmunHbl X 3a1aH TaGuuIeH, Hall TH BeposTHOC TS  [J5

X 2 5 8

P 0.1 p, | 06

89. /lan 3aKkoH pacmpelesieHus BEpPOATHOCTeH MUCKPETHOH ciydaifHoil Bemmumuel X. HaliTi 3HaueHHe a, IUCHEPCUIO U
cpelHee KBaApaTHIeCKoe OTKIOHEHHE.

X 1 2 3 4

P 02 a 03 02

90. HaiiTu BepOATHOCTb TOTO, YTO JHU POXKACHUS Yy JBY X CIIy4alHBIX JIFOJCH MPH IyTCs HA OJMH MECSI] IO 1a.

[Ixana 1 KpUTEpUM OIICHUBAHUS OTBETA O0YJAIOIIIETOC S TPEACTABICHBI B TAOJIHUIIE.

xana Kpurtepun oueHuB anus

- oOyuaromuiics MoJHO yCBOMJ yueOHBIH MaTepua;

- IOKa3bIBae T 3HAHWE OCHOBHBIX TIOHATUN JUCIMIIIMHBI, TPAMOTHO MOJIb3YeTCsS TEPMUHOJIOTHEIH;

- OpOSIBISIET yMEHUE aHaIM3upoBaTh MU 0000ImaTh WHPOPMALMUIO, HABBIKU CBSI3HOIO OIMCAHUSA
OreHka 5 SIBJICHUM U TIPOLIECCOB;

(OTIIMYHO) - IEMOHCTPUPYET yMEHHUE HU3NaraTh MaTepHall B ONpeaeieHHON JIOTHYECKOH MOCIe I0BaTeNIb HOCTH;

- TOKa3bIBae T yMEHHUE UIIJIFOC TPUPOBATh TEOPETHUECKHUE MOJIOKEHUSI KOHKPE THBIMHU IIPUMEPAMHU;

- IEMOHCTPUPYET CHOPMHUPOBAHHOCTh U YCTOWIHUBOCTh 3HAHHM, YM €HUH U HABBIKOB,

- MOTYT OBITh JIONYIIECHBI OHA—JIBE HETOYHOCTH IIPH OCBENCHUH BTOPOCTEINIECH HI X BOITPOCOB.

- OTBET YJIOBJIETBOPSIET B OCHOBHOM TpeOOBaHHUSIM Ha OLIEHKY «5», HO IMPU 3TOM HUMEET MECTO OJUH W3
Orenka 4 HEJI0OCTATKOB:

(xopo11o) - B yCBOCHHMH YU4eOHOTO MaTepHalia J0 My IIeHbl IPOoOeJbl, He UCKa3UBIIUE COACPIKaHUE OTBETA;

- B M3JI0KCHHU MaTepHuasia JONyIICHbl HE3H a4U TeJIbHbIC HETOUYHOCTH .

- 3HAaHHUC OCHOBHOI'O IPOrpaMMHOro Marcpuaja B MHHHMAJIbHOM 06'BCM€, MOrpCIIHOCTH
HCIIPUHIUIINAJIbHOI'O XapakKTe€pa B OTBETC Ha 3K3aMCHC: HCIIOJHO WJIM HEMOCJICAOBATCJIIbHO PACKPBITO

Orenka 3 COACPIKAaHUC MAaTCpHaJIa, HO IIOKa3aHO 06Luee IIOHUMAaHUC BOIIPOCOB;
(yZ[OBJ'IeTBOpI/IT - HUMCIHMCBhb 3aTPpyYAHCHHA HJIM OOITYIICHBI OIIMOKK B OIIp€ ACJICHNU HOHﬂTﬂﬁ, HCIIO0JIb30BaHUH
eJTBHO) TCPMHUHOJIOTHH, OTTMCAHNN SIBJICHUH 1 OpoHeCCOB, UCTIPABJICHHBIC MMOCJIC HABOAI TN X BOIIPOCOB;

- BBIIBJICHA HCAOCTAaTOYHAA C(i)OpMI/IpOBaHHOCTI) 3HaHI/II71, yMeHI/Iﬁ 1 HAaBBIKOB, O6y‘IaIOHIPII>‘IC$[ HC MOXCT
INPUMCHHUTb TCOPHUIO B HOBOM CUTyaluu.

Orenka 2 - mpo0eJbl B 3HAHUAX OCHOBHOTO MTPOrPAMMHOTO MaTepuaia, MPUHIMITHAIbHEIC OMIMOKK IPH OTBE T Ha
(HEYJIOBJICTBOP | BONPOCHI,
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WTEJIHHO) - 00HapyXXeHO He3HaHWe WJIM HENMOHMMaHWe OoJbIel WM Hambojee BaKHOW dYacTH ydeOHOTO
Marepuana;

- JIOIIyHICHBI OHII/I6KI/I B OIPEACICHUN HOH}ITI/Iﬁ, Ipyu HCHIOJbB30BaHUN TEPMUHOJIOTUU, B OIMMCAHUN
SIBJICHUM U IMpOUECCOB, KOTOPBIC HE UCIIPABJICHBI IOCJIC HECKO JIBKUX HABOAA U X BOIPOCOB;

- HC Cq)OpMI/IpOBaHI;I KOMIICTEHIIUHU, O TCYTC TBYIO T COOTBE TCTBYIOIINC 3HAHUS, YMCHU U HA BBIKHU.

TecToBLIe 3aganus
Kpurepun orieHku oTBETa TOBOASATCS 10 CBEICHUS OOYJarO M XCS 10 Hadaina TecTupoBaHus. Pesynprar
TECTUPOBAHUS OOBIBIISAETCS 00YJ a0 MIEMYC S HETTOCPEICTBEHHO TTOCIIE €r0 CAAUH.

Mkana Kpurtepun oue HuBaHust
(% 1npaBWIbHBIX OTBETOB)
OneHka 5 (OTIUYHO) 80-100
OreHka 4 (Xopo1io) 70-79
OueHka 3 (yA0BIJIE TBOPUTEJIHHO) 50-69
OueHka 2 (HeyIOBJIE TBROPUTEJIHHO) MeHee 50

HU/I-1 OIIK-1 Pemaer TumoBble 33724 NpodeCCHOHAIBHON JesiTeJJbHOCTH HA OCHOBE 3HAHMIA
OCHOBHBIX 3aKOHOB MaTeMATH4YeCKHX, €CTeCTBEHHOHAYYHbIX IHCHUIUIMH ¢ NMPUMeHeHHeM
UH(} OPpMALMOHHO -KOMMYHHMKA IMOHHBIX TeXHOJIOTHI

1 Pa3znen DaemMeHTHI JTUHEHOM ajire Opbl
1. TpeyronbHas maTpuila UMEET BU/I. ..

2 00 4 1 3 1 00
a)|0 3 0 6)(0 2 1 B)|0 1 O T)
0 0 4 0 01 0 1
2. lnaroHanibHasi MaTpuila UMEET BU/I. ..
2 00 4 1 3 1 0
a)|0 3 0 6)({0 2 1 B) r)
0 0 4 0 01 1
3 4
3. Onpenenurenb paBeH...
a)-10 6) 10 B) 2 r) 1

0 -1 0 3
4. Jlanbl MaTpulpl A = (2 j u B= ( ZJ . Torna marpuna A - B paBHa...

4 -1
0 -4 5 0 -4 0 2 0 2
a)16j s 2 )71 2 r)34j
5. OnpenenuTenb

a 2
paBeH 0 pu oipaBHOM ...

a)8 6)0 B) | r)-8

6. aner matpunbel A, B u C pa3zmepa 2x3, 3x2, 3x3 coorBeTcTBeHHO. [lociie yMHOKEHHS MaTPHUIIBI
OyILyT UMETh pa3Mmep...

a)[A-B]=3x3 0)[A-C]=2x3 B) [C-B]=3x2r)[B-A-C]=3%2

7. Ilpy yMHOKEHUH IBYX MaTPUIl TOJKHO COOIIOAThCS YCIOBUE, YTO YUCIIO. ..

a) CTPOK IIEPBOM MaTPHIIbl PABHO YUCITY CTOJIOIIOB BTOPOM MaTPHIIbI

0) CTOJIOIIOB MEPBOI MATPUIIBI PABHO YK CITY CTOJIOI[OB BTOPOM MaTPHIIHI
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B) CTOJIOLIOB M€PBOM MaTPHILIBI PAaBHO YKCIY CTPOK BTOPON MaTpHUIIbI
T) CTPOK IEPBOM MATPHUILIBI PABHO YHCITY CTPOK BTOPON MAaTPHULIBI

10 6 4
8.Jlanbl MaTpUIBI A:(O j " BZ( 3}. Toraa onpenenurtens npoussencuus marpuil det(AB)

5 4
PaBEH...
a5 06)18 B)O 1)10
4 -5 4
9. Obparnas matpuiia k Matpuiie 4=|6 5—a 12| He CymecTByeT IpH 0, PAaBHOM. ..
1 3 2
(BBEIUTE OTBET)
1 1 1
10. Cucrema TuHENHBIX ypaBHEHHH ¢ oCHOBHOM Matpuuel A =1 0 —1| u BEKTOpoM NpaBbIxX
0 -1 1
4
qacTel 5 =1 HMeeT BULL. ..
0
X, + X, +X; =4 X, +X, =X, =4 X, =X, + X, =4 3x, =4
a) 4% —X;=-1 0) =X, +X;=-1 B)-X+X;=-1 1) 2X,=0
X, +X;=0 X, =X =0 X, —=X; =0 2%, =-1

11. Ecnu Bce 371€MEHTHI ONpeAeuTeNsl BTOPOro MOpsAAKa YMHOXKUTH Ha 4, TO HOBBIM ONpPENeIUTENh
Oymer O0JbIIe UCXOTHOTO ...

a) B UETBIpE paza

0) B mieCTHAIIATh Pa3

B) Ha YETBIpE

') Ha MIeCTHAAIATh

4a+1 0 O
12. Ompenenutens | 0 -1 0]=0, mpu a paBHOM...
0 0 2
a)- 0,5 6) 0,5 B)-4 1)-0,25
1 0 3 0
13. Hanbr maTpuipl 4 = ( 4 ,B = {1 B 2} torga A-B paBHoO....

~2
[2 0] {—z 01 -2 0] {—2 0]
ot-1 2} gl-34) Hl-16) -3 6

-3 5 7
14. Jana matpunia A=| 6 -1 2| cymma ajitays paBHa...
8 -4 9
a)-3 0) 1 B) -1 r)-7
7 1
15. Onpenenurens P 3‘ paBeH...

a)23  6)8 8)-23  DI9
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16.  Ecmu ( Xxq, Vo ) - peLICHUE CUCTEMBbI JIMHEHHBIX YPABHCHHIA
x+2y=-3
{3x +2y =5
TOTZA X, — ) PaBHO...

a) -0,5 6)7,5 B) 0,5 r)-7,5

-1 1 1
17. Ecmu A= [ o 4] , B= (ZJ , Torna matpuna C = A - B uMeerT BH/I. ..

o) oes () ()

4
18. Marpuna A= (; 1) HE UMeeT 00paTHOM, MpPHU K PaBHOM...
a)8 0) -8 B) 4 r) 2
19. Jlanst matpuisl A, B u C pasmepa 4%2, 3x4 u 4x3 coorBeTcTBeHHO. [locie yMHOXKEHUSI MaTPHITBI

OyIyT UMETh pa3Mmep...
a)[A-Bl=4x4  6)[B-A]=3x2  B)[C-B-A]=3x4  1)[C-B]=4x4

20. YpaBHEHHE IPSIMON UMEET BUJI. ..

X
)+ =R G)y=kx+b B) Y2 = 2pX r)—2+i;—2=1
a
21. YpaBHeHUE dJUMIICA UMEET BUI. ..
2 2
X
X +y¥ =R Gy=kx+b  B)y*=2px r)—2+g—2=1
a
22. YpaBHeHHE rUnepO0IIbl UMEET BUJI. ..
2 2 2 2
X X
a2+ ¥=R  G)y=kx+b By =1l 1) ytiy=1
a® b a® b
23. YpaBHeHue napaboJibl UMEET BU. ..
2 2
X
a) X’ +y =R 6)y =kx+b B) Y = 2pX r)—2+i—2=1
a
24. YpaBHEHHE OKPY)KHOCTH UMEET BUI. ..
2 2
X
xX+y¥ =R 6)y=kx+b B)y? = 2px r)—2+g—2=1
a
25. YpaBHeHHE NPAMOI1, IPOXOJAIIEH Yepe3 IBE JaHHBIE TOUKU, UMEET BULL. ..
a) Ax+ By + C =0 6) L =2"N
Xp=X Vo=
B)y=Kkx+b r)y—Yy1 =K (X—x)
26. O0mee ypaBHEHHE MPSIMON UMEET BUI. ..
a) Ax+ By+C=0 0) h Y Hh
Xp =X Vo=
B)y=kx+b Ny-yi=k(x—x)

27. YcnoBue napaiiebHOCTH MPSMBIX. . .
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1 1
a)kl-kQ:O 6)k1:k2 B)k1:+— F)k1=——
kZ kZ

28. YcioBue nepreH MKyIIpHOCTH IPSIMBIX. ..

a)kl-k2=0 6)k1:k2 B)klz'i'i 1“)k1:—i
K, K,

29.Ecmm a=(4;2-2) u b%:(l;—3;1). Torpa ckansipHOe mpou3BeeHUE a- b paBHO...
a)-4 0)-3 B)2 10
30. YrioBoii k03 ¢ppunuent npsmoii 15X+ 3y + 8 = 0 paseH ...
a)-5 0)3 B) -15 r) S
31. Koopaunata Yo Touku A(S; Yo; 1), mpuHamiexkaiei miockoctu 2X— Y+ 9z— 15 =0, paBHa...
a)4 0) 7 B) 6 r)5

32. lanwt Touku A(2; -3) u B(-4; 7). Toraa aGcucca cepenunbl otpeska AB paBHa. ..
a)-5 0)2 B) | r)-1
33. YrioBoii ko3 punment npsimoit 28X + 7y —4 =0 paBeH...

a)4 0) -4 B) -28 r)7

34. PaccrosHue mexay toukamu B (-4;-1) u D (8; 8) paBHo...

a) 14 0) 21 B) 15 r)l6

35. Touka M (2,1) cepenuna otpeska. KoHmamu oTpeska sSBISIOTCS TOUKH. ..
a) A9,—7), B(-5,9) 0) A(1,5), B(5,9)

B) A(—4,6), B(10,8) r) A(1,-7), B(5,9)

36. Ilpsmoit 2X—3y+6=0 npUHAAIEKUT TOUKA...

a) A(-3.2) 0) B(—6,-2) B)C(2,5) r) K(0,2)

37. llpsimasi, nepneHauKyIsspHas NpsiMOol Y= —X+ 4, UMeeT BU/I...

a)y=2x—4 0)y=x+3 B)y=—4x-1 r1n)y=—x—4

38. Ilpsimas, mapamienbHas npsMon Y= —X+4, nMmeer BUL...

a)y=2x—4 06)y=x+3 B)y=-4x-1 rn)y=—x—4

39. Bexropst a =(2,—1,4) u b =(—6, A ,—12) napajuienbHbl, TOra KOOpJMHATA A paBHA ...

a) 4 6) 3 B) —2 r) 6
40. Bexropsr a=(4,6,-2) u b =(—1,3,A) meprneHauKyIsSpHBI, TOTA KOOPAWHATA A PaBHA..
a) 5 6) —6 B) 7 r) =5

41. Touka A(4,5) mpuHAUICKUT MPSIMOK, 3aJaHHON YPAaBHEHHEM ...

a) 7x—3y+6=0 0)8x —4y —=5=0 B)2x+3y—21=0 r)3x —4y +8=0

42. Bexropet a=(3, 2,—1) u b =(A,—8,4) mapamienbHbl, TOrma KOOpJMHATA A PaBHA...

a) 3 0) —12 B) 14 r) 2

43. Bexropel a=(4, 2,—1) u b =(\,—8,4) neprneHIuKy/IsIpHBI, TOTJ]a KOOPJAWHATA A paBHa...
a) 5 0)7 B) 2 r) —6

44. PaccrosHue mexay Toukamu A(5;12) u B(-7;3) paBHo...

BBEJIUTE OTBET

45. Ha nnockocTH BBEJICHA NOJISAPHAs CUCTEMA KOOPAUHAT (p;¢p). YpaBHEHHE (p2 = 16 3amaet Ha 3TOM
IJIOCKOCTH. ..

a) JIBa Jiy4ya

0) myu

B) OKPY)KHOCTb pazuyca 4 ¢ LIEeHTPOM B I10JIFOCE

) OKpYKHOCTb paauyca 16 ¢ HeHTpoM B MOJIt0ce

46. OOmMM ypaBHEHHEM IMPSIMOKN Ha MIOCKOCTH SIBJISETC. . .
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X,y
|
a) 3+12 0) y=—4x+12 B) 4x+y—-12=0 r) y—4=-4(x-12)

47.  JlnuHa oTpe3ka, oTcekaeMoro npsmoit 4x+7y-20=0 na ocu OXx, paBHa...
a6 06)5 B)20 r)7

2 2
48. Eciu ypaBHEeHUeE 3/mHIIca UMEET BUT 2 + y—6 =1, To nMHA ero OOJIBINeH MOIYyOCH paBHA. ..
a)36 0)25 B)5 T1)6
49.  Jlausl Touku A(2;3) u B(-6;5), Torma KoopauHaThl cepeinHbI 0Tpe3ka AB paBHHBI. . .
a)(-48) 0 (-28) B)(-41) 1(-24)
50.  VYpaBHeHue napabobl CHMMETPUYHON OTHOCUTEIFHO OCH OPIMHAT, BETBU KOTOPOM
HaIpaBJIeHbl BHU3, UMEET BU/I. ..
a)y’=2px, 0)x°=2py B) ¥* = -2px r) X2 = -2py
51.  VYpaBHeHHEM NpSAMOU B OTpe3KaXx SBISAETCH. ..

X,y

1
a) y=—4x+12 6) 4x+y-12=0 )3 12 ) y-4=-4(x-12)

52. VYpaBHEHHUE OKPYXHOCTH UMEET BUJ (X- 2)2 + (y+5)2 =49. E€ ueHTp uMeeT KOOpAUHATHI. ..
a) (2:-5) 0 (5 B)(-Z5)  1)(-2-5)

53.  VYpaBHeHue napabosbl CHMMETPUYHON OTHOCUTEIBHO OCH OPJIMHAT, BETBU KOTOPOM
HaIpaBJICHbl BHU3, UMEET BH/I. ..

a)y’=2px  0) x*=2py B) ¥ = -2px r) x* = -2py
54. laHo ypaBHEHUE THIIEPOOIIBI 5x2 — 4y2 = 20. JlnuHbI €€ moIyocel paBHHBI. ..

a) \/51/12 0)5u4 B)-4u 5 r)51x1\/§

Pa3znen DieMeHTHI MaTeMaTHUYe CKOT'0 AaHAJIN3a

2
. X" =25
55 . Bnauenue npezaena Lim
x=5 2(x —5)

a)0 0)5 B) 10 r) o

2
56. 3Hayenue npezena Limw

x>0 X —X-5
a)l 6)0 B) ®© r)3

paBHoO...

paBHo...

57. lana dynkuus Y = e Torna, ee 00IacThIO OTIPENETCHUS SBIISIETCSI MHOXKECTBO. . .
+

a) (-00;-4) U [9;+0)  6) (-4; 9] B) (4;9] r) (-4; 9)
58. Ilepuoauueckoit siBsieTCS DyHKIHSL. ...

a) f(X)=vx+1 B) f(X)=(x-1)?
ol k2T 5ol
0) f(x)_co{x 3] ) f(x)_zx.

2X
59. llpenen Lim(l+ Zij paBeH...

X—0 X
a)e 6) e B) e r) e
60. Oynkius Y = f(X) HaspIBaeTCs 4eTHOM 151 BceX X U3 00JaCTH ONpPEACIeHUs, €CIH. ..
a) f(2x) = f(x) 6) f-x)=-fx)  B) fXX) = (%) r) f(-x) = f(x).
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61. I'paduk HeueTHOMN (PyHKIMU CUMMETPUYEH OTHOCUTEIBHO. ..

a) Havaja KoOpJAuHaT 0) ocu abcrucc
B) OCH OpJIMHAT r) Ouccekrpucsr Il koopauHaTHOTO yria.
Lim 2% +6x -1
62. Ilpenen aBEH..
pei X +2x2+5 P
= 0)3 1 6
a)- — B r) —
) 5 ) ) ) 5

63. dopmyna BTOPOro 3aMEYaTENbHOIO MPEea. . .

a) le(1+1JX:1 6) |_|m(1+1szl

x—0 X—>00

1Y 1Y

) le[1+ ) = ) L|m[1+ j =
x—0 X—>©

64. Oynkuus y = f(X) sBisercs yObIBaroleii Ha HHTEpBaJIE, €CIIM Ha 3TOM HHTEPBAJIE. ..

2 f &0 6 ['& >0
]3) f"(:<0 r) f"(::O

65. beckoHeYHO MaJtoil Ha3pIBaeTCs (DYHKIIUS, TIPEIeT KOTOPOM paBeH. ..
a)l 6) 0 B) © r)C

66. beckoHeuHO OO0JIBITION Ha3bIBaeTCs (DyH KIUS, TIPEIET KOTOPOI paBeH. ..
a) 1 6) 0 B) ®© r)C

67. Ilpenen nocrossHHOM BenmnunHbl C paBeH...
a) 1 6) 0 B)oo 1)C

5X* —3x +2
68. Ipenen LiM—————— pagen...
x>o 3x* +X -9

2 )

a)OO 6)—3 B)—§ F)g
x? -1

2(x—4)

0 6)45 B8  r)w

69. IIpenen le paBeH...

tg4
70. pezen  |im tgax paBeH..
x—0 11x
1

4
a) ﬁ 6) ﬁ B)O r)2

4

. 1\x
71. Tperen  |im (éj ' paBeH. ..

x—-1-0

a0 613 Bl r) o

1
72.  Ywucno Touek pa3pbiBa KIUHU Y = ——————— PaBHO...
paspriBa QyH Y= ayxsa)
a)0 0)2 B) 3 r) 1
lim
73.  Tpemen ' *°—1 pagen..
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a)oo 6)0 B)S r) 1
2
74.  Tlpemen lim w paBeH...
Xom 4 —3X + X

a)-2 0) % B) 0 ) oo
Iimsin 2X
75.  Tpemen *° 5X  pageH...

a)l 6)% B) — r)0

2

. X -
76. IIpegen lim
P s 3(x—3)

a) oo 6)0 B) 2 r)6

paBeH...

77. Ipenen lim Tx+1

x~)00_3_ X

a)oo 6)_77 B) _?7 r) _?1

paBeH...

i1 "

. 1y =, inn
78.  Ilpemens lim, . [l + ;] , limy, L (1 + n)n, lim, —_— HAa3bIBAIOT COOTBETCTBEHHO:

a) BTOpOH 3aMeyaTeNIbHBIA Mpeies, BTOPOM 3aMedaTeNIbHBIN Ipeesl, TEPBbIA 3aMedaTeIbHbIN
npeznen

0) mepBbIi 3aMeYaTeNbHbIN MPEeN, IEPBBIM 3aMevaTeNbHbINA TPEeIes, BTOPOH 3aMeyaTeIbHBIN
npeaen

B) BTOPOI 3aMeyaTeNbHbIN NIPEEs, IEPBbIN 3aMeUaTeNIbHbIN IPEeN, IEPBbIA 3aMedaTeIbHbIN
npeaen

I') TEPBBIN 3aMeUaTeNbHBIN TIPeIes, BTOPOW 3aMeuaTeIbHbIN Mpe/es, BTOPOM 3aMedaTeIbHbIN
npeznen

79 . IlpousBoaHas GyHKUHH Y = JX +4x2 =2 umeer Bux...

1 1
a) + 2X B) 4X+—
24x Jx
1 1
0) —— +8x r) —+8x-2

2/x 2/x

80. [Tpon3BoaHast BToporo nopsiaka GpyHkuuu y = Sin3X paBHa ...
a) 9cosx 0) 9sin3x B) 3C0OSX r) -9sin3x

o . 2x+1
81. BepTukanbHoOil acuMnToTOM rpaduka GyHKIUU Y = SBJIAETCS MPAMAs. ..

1

a =( X=—=

)Y B) >

2

6) V=—n= ryx=3

)Y 3 )
82. IIpownsBoaHast mpousBeacHus (X + 2)e™ paBHa ...

a) —e*-(x+1) B) &7 - (e* +2x+X7)

0) e* r) e (x+3)

83. IIpousBoanas pynkuus f(X) = Ln2x paBHa...
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2 ~ 1
. fl \__ f' A
) (IX 0) (IX

o ! o~
o €S ) Fr& =2
X2
84. IlpousBoauas ¢pyakuuu f(X) = e paBHa...
' N 12X > X2
a)f(/_e G)f‘(/:e
WA 2 B 2
s) f (()——ZX-GX n '€ =2e"
85. Toukoit mepernba Gyukiun y = f(X) sBasercs Touka mpu mepexo/ie yepe3 KOTopyio. ..
a) f' ‘(/ MEHSET 3HaK 0) f ‘(/ MEHSET 3HaK
B) f' ‘(/ COXpaHsET 3HaK r) f ‘(/ COXpaHseT 3HaK

86. BepTukanbHO#l acuMnToTOM rpaduka GyHKIUU Y = SIBJIAETCS MPsAMas. ..

5 2
== X=——
a)y 3 B) 3
6
0) X=— =-3
) c r)y

87. Touka M(1;1) st pyHKIMH Y = 2X — X ABISETCS TOUKOIA. ..
a) mepernba 0) MakCHMymMa B) MUHHMMyMa T) pa3pbiBa

88. IIponsBoaHast 4aCTHOTO > paBHa ...
X_.
2x+1 5 5 5
6 [ N — -
) -2 V527 P Txo2r P Txe2

89. 3aKoH JBMKEHUS MaTepHaIbHOM Touku uMeeT Buj X (t) =5+t + 3t, re x (t) — koopaMHATA TOYKU
B MOMEHT BpeMeHnH t.Torma ckopocts npu t = 1 paBHa...
a)9 0) 7 B)4 1)12
90.  TIpowm3BojHast BTOPOToO mopsiaka GyHKIUU Y =SIN2X HUMEeT BUI. ..
a) 4cosx B) COS2X
0) 4sin2x r) —4sin2x
91. VrioBoii ko> (bdumueHT kacarenbHOH Kk rpaduky dymkmum Y =X’ +2X—4 B Touke X,=-1
paBeH...
a)-4 0)2 B) 0 r) -3
92. TponsBoxHast GyHKuH Y = X -€* mMmeer BULL. ..
a) 2x-e* +x°-e*  6) 2x+e*  B) 2x-€* 1) 2x-e*—x*-¢*
93. 3akoH JBMKCHHSI MaTepUAIbHON TOYKU umeeT Bua X () =4+ 10t+ e
TOYKM B MOMEHT BpeMeHH t.Torna ckopocts npu t = 7 paBHa...
a) 13 0) 75 B)9 1)ll
94. Tpoussoanas GpyHkuKu Y = COS(2X —3) MeeT BHI. ..
a) y'=sin(2x-3), ©6) y'=-sin(2x-3),
B) Y =2sin(2x-3), 1) Yy =-2sin(2x-23)

’~* rne x (t) — koopauHaTa
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95. Haumensbinee 3Hauenue ¢pynkuuu f(X) = %x?’ —x? — 3 Ha oTpeske [-1;1] paBHO...

2 4
a) —E 6)—2 B) —5 F)O

" _ 2
96. Bropas mpou3BoaHas y (x) byHKIHH y(x)=x"-3x-1
ay=1 6y=2 By=3 1y-=0
97. 3HayeHue QyHKUMH Y = ~/ X B TOUKe X, + AX MOXXHO BBIUUCIHUTH 110 (opMmyIe. ..

1
a) /Xy +AX = /X, + AX + o(AX
) A/ %o °t o (Ax)
6)1/x0+Ax:1/x0—21 AX + o(AX)
XO

B) i/ Xo + AX = /X, +%Ax+o(Ax)
XO

D) /X, + AX = /X, —%Axﬁuo(Ax)
XO

98. [IponsBoaHasi CyMMbl paBHa. ..

WMEET BULL. ..

ayu+v o)uv+uv B)U + V r)u'v+ uv
99. IlpounsBoaHas MPOU3BEACHUS PABHA. ..
ayu+v o)uv+uv B)U +V r) uv+ uv
100. IIpon3BogHas 4aCTHOTO paBHa...
u'v+uv' u'v—-u'v u'v—uv’ u'v-uv’
a) —— 0) B) r) —;
v v v

N
101. Heonpenenéuusplil MHTErpa J.(x—QK/? gx paBEH...
a) 4+9x+c6)2x2 —7xUx2 +c B)4x? +9x +c r)2x* + 7TUx* +¢

6 5
102. Heomnpenen€HHbIN HHTETpAI ———jdx paBeH...
j{x3 2Jx
3 3 5 3 5 6 5
a)-—-5/x+c 6) > - 4c B) S 4+-—2ic Da-—2ic
x? x* 243 x*  Jx x* Jx
103. HeonpeaenéHHublii MHTErpa j(4ex— — jpraBeH...
SIn® X

a) e* —tgx+c 6) 4e* + 2ctgx + CB) 4e* — r)4e* +ctgx +c

104. HeonpeienéHHBIN HHTETPAT Ixs{/;dx paBeH...

4
a)gx“\/;ntc 0) x4\/§+cB)X_.E+CF) 2
9 4 X x~/x

105. Heonnpenenénusblii MHTETpa I cos3xdx paBeH...

+C

a) 3sin3x+co) éSin3X+CB) sin3x+cr)3sinx+c¢

106. Heonpenenénublii HHTETpa I e ¥ dx pases...
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a) -8 ¥ +c6) e®™+c  B) 8 JrCr)—%e‘BX +cC

107. HeonpenenénHplii MHTETpal I paBeH. ..

cos? 5x

a)%t95x+c 0) 5tgx + ¢ B) 5tgbx +cr)tg5x+c

, . dx
108. Heonmpenen€HHblii MHTErpai paBeH...
J‘\/4x +1
1 1 Vax+1 Vax+1
a)——4+¢c0) ——— +¢CB) +C 1) +C
8vax +1 8vax +1 2

109. Heonpenen€HHBINM HHTETPAIT J'\/; In xdx paBeH...

a) %xﬁlnx—gxﬁ+06)§x xInx+c B)g\/;—\/;+c r) \/;Inx—éx\/;+c

110. Heonpenenéunslii MHTErpa J.XZ Inxdx paBeH...

x® x° x3 x3
a)xlnx+c6)?lnx+x+c B) ?Inx+c r) ?Inx—3+c

N
111. Heonpenen€HHbli UHTErpa I(Ox4 +11§/F gx paBeH. ..

a) 2x° +33R/x* +¢6) 40x® +8x3/x® +¢ B)2x> +8x¥x® +¢ r)40x? +1§18\/x“
, . 1 2
112. Heonpenen€unelil uHTErpa I — —— |dX paBeH...
X X
1 2 2 1
a) InXx+—+¢c0) - x+—+cCB) Inx——+c 1) InX+—=+cC
) x? ) 3x? ) 3x? ) NG

113. Heonpenenéuuplit uHTErpa j[% - ijdx paBeH. ..
X

Jx
a) > —i+c 0) i—i+013)i5—8\/§+c r)—is—S\/;H:
6x>  24/x N X X
114. Heonnpenenéuusblili HHTErpa I‘X —1Bx paBeH...
a) 6 —Xx+cC 6) 6°+cCB) X6 +¢C r)6 +X+C
In6 In6

115. HeonpenenénHplil MHTErpan I C0S4xdx paBeH...
a) 4coSX+C 6) 4sinx+cC B) 4sin4x+cC 1) %sin4x+c
116. HeonpenenéHHslil HHTETpa J. e >*dx paseH...

a) e +Co)

+C B) 3\/2x+1+cr)%+c
X

x? +1

117. HeompenenénubIii HHTErpa I3 x Inxdx pasen...

a) XxInx+c6) %x3 xlnx—%W+c B) %W—W r) Inx+3/x*
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118. Heonpenenénusplii MHTErpa I sinx & + 1zjx paBeH...
a) €+1Cosx+C 6) XSiNX+CB) &+1 CosXx—sinx+cC 1) — &+1 COSX+SiNX+C

119. Heonpenen€Huplii MHTETpaAT J‘x“\/xsdx paBeH...

24 54 45( 4 5/ 4
a)3X&+06)4X\/;+CB)5X\/X_+C r) X i

2 21 24 24

N
120.HeonpenenéuHblii HHTETpAI J ‘XZ + 7% gx paBeH...
2)6x% +3/x +¢ 6)12x+ 7¥/x + ¢ B)6X+%5\/X7 +cr) 2x° +5x3x* +c¢
, . 3
121. HeonpenenéHHbIN HHTETpa j g —7C0SX |[dxpaBeH...
1-x

. . 6 i i i .
a)3arcsinx —7sinx+c 6) — —7sinx+cB)3arcsinx+7sinx+c 1) 3arcsinx+7cosx+c¢
X
122. Heonpenen€HHbBINM HHTErpa I sin5xdx paseH...

a) C0S5X+C06)sinb5x+c B)—5c0s5Xx+C 1) —%cosSx +cC
, o dx
123. HeonpenenéuHuplii uHTErpal IT paBeH. ..
e

a) 7¢* +c0) —%e‘” +cB) —7e”* +c1) —%ex +cC

123.  HeomnpenenéHHBIN HHTETpaT j paBeH...

sin? 3x

a)—lctg3x+c 6)—t93x+c B) 3ctg3x+C r) 3ctgx+cC

124. Heonpenen€HHblil MHTErpa Id—ﬂ paBeH...
CcosS X

a) l—ltgllx+c6) tgllx +c B) 11tgx+c 1) 1ictgx+cC

125. Heonnpenenénublil HHTErpall I dx paBeH...

3
v2x+1
3
+C06) ———+C B) ———+Cr) 3W2Xx+1+cC
\/_ V2x+1 VX% +1

126. Heonpenenéuupiit uaterpan _[33«/2x +1dx pageH...

)R/ €x+17 +c 6)%%/€x+1f +CB) §§/¢x+1j +cr) F2x+1+c

127. HeonpeienéHHEIi HHTErpa IXS In xdx pases...

a)

5 6 6 6 6
X X
a)X—Inx+x+c6) X—-E+c B)X—Inx——+c r)—Inx+c
5 6 X 6 36
128. HeonpenenéHHBIN HHTETPAT J. i—i dx pasen
. p p © Ix
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a) iz—i+c 0) %—i+c B) %—8\/;+cr) —%—8\/;+c
6x>  24x 6x”  Jx X X
dx
129. Heomnpenenéuuplii maTerpall | ———— paBeH...
P P J‘coszllx P

a)liltgllx +¢ 6) tglix+cs) 1ltgx+cr) lictgx+c
130. Heonpeien€éHHbBIN UHTETPAT I xZxdx pase. ..

a) 3Jx +¢6) %x“{/}+c B) 10x¥/X +Cr) %x3 X +C

131. Heomnpenen€HHbIil HHTETpaI J‘(g - ijdx paBeH...

X' Xa/X
5 19 5 3 10 3 5
X +—=+4c6) ————+cC ——+-—+4+CT) ———+C
a) 3X +\/;+ )X8 6\/;+ B) x6+\/§+ r) = o

132. Heonpenen€HHbIl HHTETPAT J.(lsin X — cosxzjx paBeH...

a) 4C0SX+SiNX+C06) —4C0SX—SINX+C B) COSX+SiNX+C 1) 4COSX—SINX+C
133. Heompenenéunslii naterpan I ((+3:COSXdX paBeH...

a) XSINX+COSX+C  6) sinx+ &€+3 Cosx+C  B) &+3 $iNX+COSX+C r) sinx+c
3
134. HeonpenenéHHplii MHTErpal I(ZXS +10Vx° gx paBeH. ..

a) 2x° + 79x" +¢ 6) 2x* +7UXY +¢ B) 2x® + 7XVUx® +c¢ ) 12x* + Ux +cC
135. Heonpenen€HHbIi UHTErpa jsin 7XdX paBeH...

a)—%cos7x+c 0) COS7X+C B) 7COS7X+Cr) SIN7X+C

o dx
136. Heonpenen€Hublii uHTErpa J.? paBeH...
€

1 4 )
a +C0) - +cB) 7 +Cc1) - +C
) 2e3x ) 3e3x ) ) 3e3x
, . dx
137. HeonmpeaenéHHublii MHTErpa j — paBeH...
sin“ 2x

a) —%tgx+ c0) %cthx +C B) —%cthx +cCr) —ctgx+c
138. Heonpenen€uHbIil MHTETpa j 64X + 3dx paBeH. ..

3 3 2
a) V€x+3>3+C6) S\4X+3+CB) ————+C T) ——+C
- 2 2/4x +3 3VAx +2

139. Heonpenen&HHbIi MHTErpal ng In xdx paseH. ..

4 4 4 4
a) X——Inx+c6) 3x? -1+CB) Inx- >~ +¢c r) X nx-X 4c
4 X 4 4 16

140. Heonpenen€uHeplil MHTErpa I(( + l:COS- Xdx paBeH...

a) €+ X SiNX+C 6) €+ X SiNX+COSX+CB) COSX+C 1) — €+ X COSX +SiNX+C
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dy

141. OOumit unterpan auddepeHnaIbHOT0 YpaBHEHU = e “dx umeer BH/I...

cos’ y
a)ctgy=e"+C B) =e " +C
cosy
0) tgy=-e"+C r tgy=e*+C

142 lano muddepennuansoe ypaBHeHue Y'+15y+2y=0. Torma cooTBeTCTByIOLIEE €MY
XapaKTePUCTUYECKOEC YPABHEHHE UMEET BUI. ..

a) k? +15k-2=0 B) k* -15k-2=0

6) 1+15k +2k* =0 r) k? +15k+2=0.
143 Topsanox mu pdepennuansuoro ypapuenns 4y'"'—2y'= 3x* pases. ..

a)4 B) 3

0)7 r)2

144. Nano nuddepenunansaoe ypasaenue )"+ 3y’ +2y =0, Toraa cOOTBETCTBYIOIIEE EMY
XapaKTEPUCTUYECKOE yPABHEHUE UMEET BU ...

1) k*=3k+2=0, 2) x*+3k-2=0, 3) 2k +3k+1=0, 4) k*+3x+2=0

145. Jlano nuHeitHOE otHOpOHOE M BepeHnanbaoe ypapHerne Y + Y — 2y = O, torna ero
oO1ee peleHne UMeeT BUI. ..

1) c,e®* +c,e*, 2)ce?

2 X

“+c,e*, 4)ce*™ +c,e”

X

*+c,e’, 3)ce
146. Tuddepernuansuoe ypasuerne €0sydx—x*dy =0 B pesynbraTe pa3ieaeHHs IePEeMEHHBIX
CBOAMTCS K YPaBHEHHUIO. ...

1) ax_ dg , 2) cosydx=x’dy, 3) cosz/dx:dy’ 4) d—i(:i
X cos’y X X* cosy
147. O6mee pemenue aupQepeHuansHoro ypapaerns Y —5Y + 6y = 0 umeer Bux. ..
1) y =e*(c,cos3x +c,sin3x), 2) y =e*(c,cos2x+c,sin2x),
3) y=ce ™ +c,e, 4) y=ce* +c,e”

148. Ilaro nuddepennunansuoe ypasuenne Y = (K +1)X? , torma dyHkuus Y = X° sBIsieTcst ero
pELICHUEM IIPU K PABHOM...

nH1 2)0 32 43
149. Nano nuddepennuanbioe ypaBHeHUE Y= 4, Torna QyHKIus y = 2¢X SBISETCS €r0 PelicHUEM,

IIPU C PaBHOM. ..
1) 2 2)1 3)-3 4) 4

150. OOumii uaTerpan quddepeHnansHoro ypapuenus e’dy = ax
X

1) y=Lnx+c, 2 ey=_—3+c, 3) e’ =Ln|x+c, 4)e’=x+c
X

z
151. Jlana QyHKIUS 1B yX IEPEMEHHBIX Z = 5x°y —4y°x, yactHble MPOU3BOAHBIE Z— u % PaBHHBL...
X

a) 10xy —4y; 5x* —12y*x 6) 10y; —24yx B) 10x-12y*; 10y 1) —24yx; 10x-12y°

0z 0oz
152. Jlana GyHKIUS ABYX MEPEMEHHBIX Z = —3X5y2 - 7x6y , 9aCTHBIC IPOU3BOJHBIC — WU —

ox oy

PaBHBI. ..
a) —30x*y —42x°; —60x*y? —210x"y 6) —15x*y* —42x°y; —6yx* —7x°;

78



B) —30x"y —42x>; - 6x° r) —60x%y? —210x"y; —6x°

0z 0z
153. JlaHa QyHKIUA ABYX TEPEMEHHBIX Z = —3x4y + 8xy3 , YaCTHBIC IIPOU3BOJIHEIC 8_ U — PaBHBLI...
X

a) —12x° + 24y?%; 48yx 6) —36x°y; —3x* +24y°x
B) —12x°y +8y%; —3x* +24y*x 1) —36X°y; 48yx

oL oz
154. Jlana QyHKIMS ABYX epeMeHHBIX Z = 8Xy* — 7X°y , uacTHEIE TPOM3BOIHEIE x U — paBHBI...
X

a) —140x°y; 96y°x 6) 32y® —35x*; 96y°x

B) —140x%y; 8y* —35x"y r) 8y* —35x*y; 32y’x - 7x°

155. Nana byHKius qByX nepeMeHHbx Z = —12Xy° —10X?Y, 4acTHBIE IPOM3BOIHBIC ? " %
X

paBHBI. ..
a) —12y° —20xy; —36xy’ —10x* 6) —20y; —72xy
B) —36y° —20x; —72xy 1) —12y° —20xy; —20y

156. Jlana yHKIMS 1B YX HepeMeHHbIX Z = 5Xy —3y*X’, yacTHEIE MPOU3BOHEIE ™ U — DPaBHBI...
X
a) 5x—6yx>; —6x3 6) 5y —9x’*y*; 5x—6yx’ B) —18xy*; —6x° ) 5-18yx*; —6X°
157. Jlana dyHKius 1Byx mepeMennbix Z = 4x°y® —6xXy'®, yacTHbIC IPOH3BOIHBIC % u a paBHBHI. ..
X

a) 80x°y® —540xy®; 24xy° 6) 60x*y* —60y° ; 20x>y* —60xy°
B) 12x°y° —6y™ ;20x°y* —60xy° 1) 24xy°; 80x%y® —540xy®

oz oz
158. Jlana dyHKUMS ABYX mepeMeHHbIX Z = 7X°y —8X°y®, yacTHbIe IPOM3BOIHbIE o U — paBHBHI...
X

a) —48yx>; 7x° —24y*x® 6) 42x° —120x*y?; —48yx°
B) 210x"y—-160x%y®; —48yx° r) 42x°e —40x"y?®; 7x° - 24y*x®

oz oz
159. Jlana QyHKIMSI 1B YX IEPEMEHHBIX Z = -3x°y* —=5x°y, wactusie MPOU3BOAHBIE x u 5 PaBHBI...
X

a) —18x°y* —16x%y: —12y°x® -5x*® 6) —90x*y* —30xy; —36y°x°
B) —72x°y® —15x%; —36y°x® r) —90x*y* —30xy; —18x°y* —-15x7y

160. Jlana QyHKITHS IBYX IEPEMEHHBIX Z = ~11x*y® — 2xy®, wacrube MIPOU3BOJAHBIE % u %
X
paBHBHI. ..
a) —44x°y® —2y°: —-55x*y* —10xy*  6) —132x*y®; —290x"y® —40xy®;
B) —220x°y* —10y*;: - 44x%y® —2y® 1) —-220x°y* -10y*; -132x°y°
2 3 0°z 0°z
161. Tana GpyHKIHS IByX MEPEMEHHBIX Z = 5X“Y —4Y°X, yacTHbIE TIPOM3BOIHBIE Pl u W
X
PaBHHI. ..

a) 10y ; —24yx 6) —24yx;10xy—4y B) 10y; 5x° —12y°x r) 10x-12y?; —24yx
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0’z 0’z
162. JTana QyHKIUS ABYX epeMeHHBIX Z = —3X°y® — 7X°Y , 4acTHBIE NIPOU3BOHBIE — H ——

x> oy’
paBHHI. ..

a) —15x*y? —42x°y; —6yx°> —7x® 6) —60x%y? —210x"y; —6X°
B) —6yx° —7x°%; —30x*y—-42x> 1) —60x%y? —210x*y; —30x‘y —42x°

2 2
163. Jlana dyHKIMS ABYX epeMeHHbIX Z = —3X*y +8Xy®, uacTHbIe IPOM3BO/HbIE % u %
PaBHBHI. ..
a) 48yx; —12x% +24y*  6) —12x°y +8y°; —3x* +24y°x
B) —36x%y; 48yx r) —36x%y;-12x% + 24y?
0’z 0%z
164. Jlana QyHKIMS IBYX epeMeHHBIX Z = 8Xy* — 7X°Y , uacTHEIE MPOM3BOIHEIE P u W
PaBHBHI. ..
a) 32y° —35x*; 8y* —-35x'y  6) 32y*x—7x>;-140x%y
B) 32y®-35x"*; 96y°x r) —140x°y; 96y°x
=-12 3 2 822 0%z
165. Jlana GyHKIHs ABYX epeMeHHbIx Z = —12Xy° —10X“Y, yacTHBIE IIPOU3BOJHBIE Pl u W
paBHBI. ..
a) —20y; —72xy 6) —36xy> —10x; —72xy
B) —36y° —20x; —12y® —20xy 1) —72xy; —12y° —20xy
2 2
166. JTana QyHKIMS ABYX MepeMeHHbIX Z = 5Xy —3y*X®, qacTHbIE IPON3BOAHBIC % " %
paBHBHI. ..
a) bx—6yx’; —18xy*>  6) —18xy*; —6x°
B) 5-18yx*; —6x° 1) 5y-9x’y*; 5-18yx’
3,,5 10 0%z 0%z
167. Tana GpyHKIHS IByX MEPEMEHHbBIX Z = 4X"Y° —6XY" , yaCTHBIE IIPOU3BOIHBIE PVl u y
paBHBHI. ..
a) 12x°y® —6y™; 20x’y* —60xy®  6) 60x’y* —60y°; 24xy°
B) 24xy°; 80x’y® —540xy® r) 20x°y* —60xy?; 24xy®
2 2
168. Tlana dyHKius 1Byx mepeMennbix Z = 7X°y —8x°y® | wacTHbIC IpOM3BOAHBIC % u %
PaBHHI. ..
a) 42x°e —40x*y® 7x°® — 24y*x° 6) 7x° —24y*x° . —48yx®
B) 42x° —120x“y* .42x°e - 40x*y® 1) 210x*y -160x°y°®. —48yx°
6,,4 3 0%z 0%z
169. lana GyHKIHs ABYX MEPEMEHHBIX Z =—3X Y  —5X’Y, yacTHBIE IPOU3BOIHBIE y u W
PaBHBHI. ..
a) —72x°y® —15x*; -36y°x° 6) —90x‘y* —30xy; —36y*x°
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B) —18x°y* —15x%y; —12y°x® —5x* 1) —12y°x® —5x°; —90x*y* —30xy

2 2
170. Tana pyHKIMs JBYX mepeMeHHbIX Z = —11x*y° — 2Xy® , yacTHBIE IPON3BOIHbIE % u %
paBHBI. ..
a) —220x°y* —10y*; —290x*y® —40xy®*  6) —220x’y* —-10y*; —55x*y* —10xy’
B) —132x°y°; —290x*y> — 40xy® r) —132x°y°; —44x%y° - 2y°
2
171. Jlana QyHKIMS ABYX epeMeHHBIX Z = 5X°y —4y°X, cMellaHHas 4yacTHas MPOM3BOIHAS 88 az
Xoy
paBHa...
a) 5x° —12y°x 6) 10y B) —24yX r) 10x —12y?
2
172. JTana dyHKUMS ABYX MepeMeHHbIX Z = —3X Y — 7X°y , cMeImaHHas acTHAsT TPOM3BOIHAS p 82
Xoy
paBHa...
a) —30x*y —42x> 6) —15x"y? —42x°y B) —6yx’> —7x® 1) —60x%y* —210x"y
2
173. Jlana dyHKIMs 1BYX mepeMeHHbIX Z = —3X"y +8Xy®, cMemannas yacTHAs nmpow3BoaHAS D
Xoy
paBHa...
a) —12x°y +8y®  6) —12x° +24y? B) —36x°y r) 48yx
2
174. Jlana QyHKITHS 1B YX IEPEMEHHBIX Z = 8xy4 —7x° Y , CMEIIaHHas 4YacTHAsI MPOWU3BOJHAS 86 82
Xoy
paBHa...
a) 8y* —35x‘y 6) —140x°y B) 32y° —35x* 1) 96Yy°X
2
175. Jlasa yHKIMS ABYX mepeMeHHbIX Z = —12Xy° —10x’y , cMelaHHas 4acTHas TPOM3BOIHAS ; az
Xoy
paBHa...
a) —36xy” —10x>  6) —20y B) — 72Xy r) —36y% - 20x
2
176. Jlana GyHKIHS AByX TEPEMEHHBIX Z = SXY — 3y°x®, cMemmHHas yacTHAs MPOU3BOIHAS 88 82
Xoy
paBHa...
a) 5-18yx*> 6) —6x> B) —18xy* 1) 5Xx—6YX’
2
177. Jlana QpyHKIUS ABYyX TEPEMEHHBIX Z = 4x3y5 - 6Xylo , CMEIIAaHHAas YaCTHas IIPOM3BOAHAs 88 62
Xoy
paBHa...
a) 80x°y® —540xy°® 6) 60x°y* - 60y’ B) 24xy° r) 20x°y* —60xy’
2
178. lana QyHKIMS 1B YX IEPEMEHHBIX Z = 7x°y —8x°y®, cmewmanHas yacTHas MPOU3BOIHAS 6’8 82
Xoy
paBHa...
a) 7x° —24y*x°> @) 210x"y -160x°y’ B) 42x° —120x"y® r) —48yx°
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0%z

179. JTana dynkuus a8yx nepemennsix Z = —3X°y* —5x°y | cMemannas yacTHas HpOU3BOAHAS

oxoy
paBHa...
a) —36y°x° 6) —90x*y* —30xy B) —12y°x® —5x° r) —72x°y® —15x°
2
z

180. ana dynkims qByX mepeMennsix Z = —11x*y® — 2Xy® | cMemanHas yacTHas POM3BOHAS s
Xoy

paBHa...
a) —220x°y* —10y* 6) —290x*y® —40xy® B) —132x°y° 1) —55x*y* —10xy*

Pa3nes DyieMeHTHI TeOPHH BEePOSITHOCTEH M MAaTeMATHYe CKOM CTATUCTUKH
181. BeposSTHOCTH JOCTOBEPHOTO COOBITHS paBHa. ..

a)0 0)1 B) 0,1 ) MOKET OBITH JTIOOBIM YHCIIOM
182. BeposSsTHOCTh HEBO3MOKHOTO COOBITHS paBHaA. ..
a)0 0) 1 B) 0,1 ') MOKET OBITH JTIOOBIM YHCIIOM

183. BeposTHOCTB CITy4aifHOTO COOBITHST YIOBJIETBOPSIET YCIOBHIO. ...

a) oHa He MeHbIne 0 1 He Oombie 1 0) MOXKET MPUHUMATBH JIF000E 3HAUYCHHE

B) Bcerna crporo 6ompine 0 I') MOXET IPUHUMATh 3HaYEHU 1, MeHbIE

184. JIa cTpesika CTPENSIOT MO MU IIIEHH. BEpOSITHOCTD MOMaianus B 1Ieb y OAHOTO cTpenka 0,7; y
apyroro — 0,8. HaliTu BEpOsSTHOCTB TOTO, YTO I€1b OYJET MOpakeHa.

a) 0,8 0) 0,7 B) 0,96 r) 0,94

185. BeposATHOCTH YCHEIHOW Ccadd SK3aMEHa IO IEPBOMY, BTOPOMY W TPETbeMy MpeaMeTaM y
JTAHHOTO CTYJIeHTa cOOTBeTcTBEeHHO paBHbl 0,6, 0,7 1 0,75. Torna, BepoSATHOCTb TOTO, YTO OH yCIIEIIHO

CIacCT BCC 3K3aMCHBI, pPaBHA...
2)0,315 6)2,625  B)0275 r) 0, 435

186. BeposSTHOCTH TOTO, UTO AHH POXKACHUS Y IBYX CIYJaiHBIX JIFOJCH MPUAYTCS HA OJIH MECSII o/,
paBHa....
a)l/6 0) 1/12 B) 1/2 r)1/3

187. W3 ypHBI, B KOTOpOW HaxomsaTcs 5 OenbIX M 8 YEpHBIX IAPOB, BHIHUMAIOT Hay/lady OAWH Miap.
Torma BepoSATHOCTB TOTO, UTO TOT 1Iap OyneT OenbiM, paBHa. ..

5 5 5
a) T 0) 1 B) 3 r) 3
188. B mepBoii ypHe 3 Oenblx 1 7 4epHBIX mapoB. Bo BTopoit ypHe 6 Oenbix u 4 yepHbIX mapa. M3
Hay/ady B3STOM YpHBI BBIHYIM OJUH m@ap. Toraa BEpOATHOCTH TOTO, YTO ATOT IIAP OKAKETCS OCNbIM,
paBHa...
a) 0,15 0) 0,5 B) 0,9 r) 0,45
189. B ypue 4 u€pHbIX U 6 O6enbIX mapoB. M3 ypHBI cinydaiiHBIM 00pa3oM OepyT OUH Map.
BeposTHOCTH TOTO, YTO ATOT IIAP OKAKETCs YEPHBIM, paBHA. ..

a) 0,6 0) 0,4 B) 1 r)0,2
190. KonnyecTBO ciocOOOB COCTABIICHUS CIIMCKA U3 S YEJIIOBEK PABHO. ..
a) l 0)2 B) 120 r)5

191. U3 ypHBI, B KOTOPOH HaxoAsTcst 5 OenblX M 7 4€PHBIX IAPOB, BHIHUMAIOT HayJauy O JIMH I1ap,
TOT/Ia BEPOSITHOCTH TOTO, YTO ATOT MIap OyAeT OeNbiM, paBHA. ..

S) ) )
a)l 0) — B) — r) —
) ) 12 ) 13 ) 7
192. B nepBoii ypre 3 6enbix u 7 uépHbIX mapoB. Bo BTopoit ypHe 5 6enbix u 15 u€pHbIx mapos. 13
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HayJa4y B3TOW YPHBI BBIHYIIM OJUH map. Tora BEpOsSTHOCTH TOTO, YTO ITOT IIAP OKAKETCS OCIIbIM,
paBHa...
a) 11 0) 4 B) 11 r) i3
20 15 40 40
193. JIBa cTpesnika mpoUu3BOMAT IO OJJHOMY BEICTpeNy. BeposTHOCTH nonaganus B UEIb JUIsl HIEPBOTO U
BTOpOro crpenkoB paBHa 0,8 u 0,3 cooTBeTcTBeHHO. Tora BEpOSATHOCTH TOTO, YTO B LIeJb MOMAIyT 00a
CTpeJKa, paBHa...
a) 0,5 6) 0,3 B) 0,29 r) 0,32
194. UrpanbHas kocTh OpocaeTcs ouH pa3. Toraa BEpOSTHOCTh TOTO, YTO HA BEPXHEH IpaHU BBIMAIET
HE MEHEE IISITH OYKOB, paBHA. ..
Q) = 0>  n= N =
6 6 2 3

195. Ctpaxyercs 1750 aBToMoOuUIIEH; CHUTAETCS, UTO KaXKIBIA U3 HUX MOXKET IMOMAaCTh B aBApUIO C
BepOSITHOCTHIO 0,04./1J1 BEIYMCIEHHS BEPOSITHOCTH TOTO, YTO KOJMUYECTBO aBapUil CPeU BCEX
3aCTpaXOBaHHBIX aBTOMOOUIEH npeB3oiaéT 80, cieayeT UCIoIb30BaTh:

a) JokaneHy0 Gopmyny Jlammaca

0) ¢opmyna moJHOI BEPOATHOCTH

B) MHTETpasibHyI0 popmyny Jlammaca

r) gopmyny Ilyaccona

196. V13 reHepalibHOM COBOKYNHOCTHU M3BJIeUeHa BbIOOpKa 00bEMa N=50:

X. 1 2 3 4

n. 10 9 8 n,

Torna N, paBeH...

a)24 0)7 B) 50 r)23

197. 3akoH pacnpeeneHus BEPOATHOCTEH CIIydaiHOM BeIHIMHBI X MMECT BUJI, BEPOSATHOCTD p,
paBHa...

X 2 5 8

P [01] p, | 06

a) 0,7 6)0,3 B) 0 r) 0,5
198. Maremarnyeckoe OKUAaHNE TUCKPETHON CITy4aiHON BEIMYUHBI, 3aIaHHON 3aKOHOM
pacrpezesieHus, paBHo...

X 2 5 8

P 02| 03] 05

a)s 6) 15 B) 5,9 r)l
199.MatemaTndeckoe OXHUJAHUE IUCKPETHOW CiIydallHOM BenmuuuHbl X, 33JaHHOW  3aKOHOM
pacnpeneneHus
x |-1 |5
p 103107
paBHO...
a)3,5 0) 2 B) 3,8 r)3,2

200. Jlan 3akoH pacmpeiesieHHs] BEpOSTHOCTEH IUCKPETHOW CiydailHOH BenuunmHbl X, 3HaU€HHUE a
paBHO...
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X 1
P 02
a)-0,7

2
a

3 4
03 0,2
6) 0,2

B) 0,7

r) 0,3
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JUCTPET UCTPAIIUU U3MEHEHU I

Howmep
HU3MCHCHUS

Howmepa quctoB

3aMCHCHHBIX

HOBBIX

AHHYJMPOBAaHHBIX

OcHoBanue s
BHECEHUS
W3MEHEHHI

IToanuce

Pactmmdposka
IO CH

Hata
BHECCHHS
N3MCHCHUS
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