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BBEJAEHUE

Y4eOHOo-MeTOANUECKOe TOCOOUE MPECTABISAET KOMIUIEKC CUCTEMATU3UPOBAHHBIX
MaTEepUasoB sl CAMOCTOATEIBHOIO U3YUYECHHS JUCUUIUIMHBI MaTtemaTuka JUisl CTyIeH-
TOB OYHOM M 3a04HOM (hopM 00yUueHHs 1o HarpaBieHuto noarotopku 35.03.08 Boaxbie
Oropecypchl M aKBaKYJIbTYpA.

JluciuriinHa OTHOCUTCS K JUCHHUIUIMHAM 00s3aTenbHoM yacTu biaoka 1 OITOII
BO maremaTH4eckoro u €eCTECTBEHHOHAYYHOI'O MOJTYJISI.

[Ipu u3yyeHun TUCHMILUIMHBI UCTIONB3YIOTCS 3HAHUS, YMEHUS U HABBIKU JOBY-
30BCKOM TTOJTOTOBKY IO MaTeMaTrKe (YMEHHE TPOBOAUTH alredpandeckue mpeoopa-
30BaHUs, peIIaTh YPABHEHUS U HEPABEHCTBA, 3HAHUE OCHOBHBIX TPUTOHOMETPUUECKUX
dbopmys, yMEHHE POBOIUTH TPUTOHOMETPUUECKHIE TPEOOPA30BAHNS U PEIIATH TPHUTO-
HOMETPHUYCCKHUE YPaBHEHHUS U HEPABEHCTBA, MIOHUMaHUe (QYHKINH, Tpaduka GyHKIIHHA
1 OCHOBHBIX €€ CBOMCTB, 3HAHHE OCHOBHBIX T'€OMETPHUECKUX (PUTYp, YMEHHE HaXO-
JIUTh UX TUIOIIA/IA, 3HATh OCHOBHBIE BUJIbl MHOTOTPAHHUKOB U TE€JI BPAILIEHHUS U YMETh
BBIYHCIIATH UX TUIOMIAAN U OOBEMBI).

JucnurninHa siBasiercss 0a30i MpU M3YYEHUH AUCIUIUIMH MaTeMaTH4YeCKOTO U
€CTECTBEHHOHAYYHOTO MOIYJIs, MPO(heCCHOHATBHOTO MOTYJIS.

B pe3ynbrate 0CBOEHUS JUCHUILIMHBI CTYIEHT JOJIKEH:

3HATh:

— OCHOBHBIE MOHATUS aareOphl U TEOMETPUHU, MATEMAaTHUYECKOTO aHAIM3a, TEO-
pUH BEPOSITHOCTEW M MAaTEMAaTUYECKOW CTATHUCTUKH, a TAKXKE UX MPOCTEUIINE TTPUIIO-
KEHUSI B TPOPECCUOHATBHBIX TUCIUIIINHAX;

— METO/Ibl PEIICHUSI MATEeMaTUYECKUX 3aJ1a4 JI0 YUCIOBOTO WM JPYTroro Tpedy-
eMoro pesyibrara (rpaduka, GopMybl U T. 11.);

— OCHOBHBIE NMPUMEHEHUSI TEOPUM BEPOATHOCTEM M MATEMAaTHUYECKUU CTaTHU-
CTUKH B PHIOOXO03MCTBEHHBIX MPUIIOKEHUSIX

YMETh:

— UCIOJIb30BaTh B MPO(PECCHOHATILHOM ESITeIbHOCTH 0a30BbIC 3HAHUS MaTeMa-
THUKU;

— CTaBUTH LIeTU U HOPMYIMPOBATh MATEMATHUECKYIO MOCTAHOBKY 3a/1ay, CBs-
3aHHBIX C peanu3anueit mpophecCuOHAIbHBIX (PYHKITUN;

— MPOTHO3UPOBATh BO3MOXHBIN PE3yIbTaT MPEAIaracMoro MaTeMaTUu4ecKoro
pelIeHUs, YMETh OLICHUBATh €TI0 3HAUYCHHUS;

— MEPEBOJUTH PHIOOXO3AMCTBEHHBIC 3aJ]Ja4l C OMUCATEILHOIO SI3bIKA HA SI3BIK
MaTeMaTUKH;

— CTPOUTHh MAaTE€MATUUYECKUE MOJIENIA MPUKIIAIHBIX 337]a4 C ONTUMAJIbHBIM BbI-
OOpOM HX PEIICHUS, aHATM3a U OLICHKHU MOJTYYEeHHBIX PE3YJIbTaTOB;

— ONEpUPOBATH C A0CTPAKTHBIMU OOBEKTaMH U OBITh KOPPEKTHBIMU B YIIOTPEO-
JIEHUHU MAaTeMaTHYECKUX MOHITUN U CUMBOJIOB JIJIS1 BEIPAXKEHUSI KOJTMYECTBEHHBIX U Ka-
YECTBEHHBIX OTHOIIECHUMN;

BJIAQJICTh!

— METOJaMH aHaIW3a U HABBIKAMH CaMOCTOATEILHOTO W3Y4YeHUs y4eOHOU U
Hay4YHON MaTEMaTHYECKON JUTEpATypbl MAaTEMAaTHUYECKUMH, CTATUCTUYECKUMHU U KO-
JTUYECTBEHHBIMHU METOJIAMHU PEIICHUS TUTIOBBIX PIOOX03SHCTBEHHBIX 3a/1a4;

4


https://klgtu.ru/education/opb/opvo/bak/va/index.php
https://klgtu.ru/education/opb/opvo/bak/va/index.php

— MaTeMaTUYECKON JTIOTUKON, HEOOXOAUMOM 1 (POPMHUPOBAHUS CYXKACHUMN IO
COOTBETCTBYIOIIHUM MPOGECcCHOHATBHBIM MPoOIeMaM;

— CIIOCOOHOCTBIO K 0000IIEHUIO, aHATIU3Y, BOCTIPUITHIO HHGOPMAIUH, TTOCTa-
HOBKE LI€TIU U BBIOOPY MyTeH €€ TOCTHXKEHMUS.

B nocoGuu npeacraBieH TeMaTUYECKU TUIaH, CTPYKTYPUPOBAHHBIN 110 BUAAM
yueOHBIX 3aHATHH C yKazaHueM X o0beMoB. IlpuBeneHbI cBelleHUS 00 M3ydaeMbIX
BOIIPOCAaxX KaXJ0ro pas3zesia IUCLHHUIUIMHBL, IO KOTOPBIM CTYJEHT MOYKET OPUEHTHUPO-
BaThCS B CITydae MPOIyCKa KAKUX-TO 3aHATUM, a TAK)KE METOIMUYECKHUE PEKOMEHAAIIUN
MIPETNOoIaBaTels JJIsi CAMOCTOSITEIBHON TTOATOTOBKHU CTyJeHTa. B mocoOuu moapoOHo
peteHbl 39 TUNIOBBIE 33/1aud 1O BceM paszenam. KOHTpobHBIE BOIPOCH! JJIsI cCamMo-
MPOBEPKH JOJKHBI IOMOYb CTYJICHTY BBISICHUTH YPOBEHb MIOHUMAaHUS UM H3y4aeMOil
TEMBL.

[Ipencrapien nepevyeHb 00A3aTEIBHBIX KOHTPOJIBHBIX pa0OT, MHIUBHTYTHHBIX
NOMAITHUX 33JaHUK, MEPONPUATUNA MPOMEKYTOUHOW ATTECTALMU U TEKYIIETO KOH-
TPOJIsA, IEPEUUCIICHBI YCIOBHS MOJOKUTEIHLHOM OLIEHKH paboThl CTY/IEHTa IO BUIaM
ero paboThl MO W3YYEHUIO YYEOHBIX TEM IUCHMIUIMHBI. J[JIs CTYIEHTOB 3a04YHOM
dbopmbl 00yUEHUS B IPHIIOKEHUSX TaHbI 33]JaHUS JUIsl BBIMOJIHEHUS! KOHTPOJIBHBIX pa-
00T. Y4eOHO-METOIMUECKOEe OOeCIeueHue AUCIUIIIMHBI (MOJIYIIs), BKIOYAET Iepe-
YEHb OCHOBHOW U JIOMOJIHUTENBHOU JINTEPATYPHI.

[TomuMo gaHHOTO TOCOOUS, CTYIEHTaM CJIETyeT UCII0JIb30BaTh MaTEpPHAIIbI, Pa3-
MEIIEHHBIE B COOTBETCTBYIOIIEM JaHHOM aucuumuinHe pasneny OMOC. B DUOC
MPEJICTaBJICHBI 33J]aHus 110 TeMaM HMHIUBUAYAIbHBIX JoMalrHux 3aganuid (M/[3) mo
JIBYM YPOBHSIM CJIOKHOCTH; KaXXJI0€ U3 3aJIaHUI COJIEPKUT MO TPULIATh BapUAHTOB.
CryneHTy ciieyeT BBIIOJHATH OAUH BapuaHT Kaxxaou temsl M/13. Homep BapuaHThI
BBIOMpAETCS CTYAEHTOM IO MOPSIKOBOMY HOMEPY CTYJEHTa B KypHajie y4eOHOI
TPYIIIIHI.

1. TemaTnyeckui mjian
TemaTnyeckuil 1J1aH JICKIIMOHHBIX U MPAKTUYECKUX 3aHSATUM MPEICTABIICH B
Tadmunax 1, 2.

Tabnuua 1. O0bEM (TpyJ0EMKOCTH OCBOCHHS)

Howmep Komn-Bo vacos
ConeprxaHue JEeKIUU
TEMBI
OYHas 3a04Has
1 cemectp
1 DJeMeHThI JINHEHHOHN anreOpsl 6 2
2 Bekropnas anrebpa 4 1
3 AHanuTHuYecKas reoMeTpusl Ha INIOCKOCTH 2
4 AHanmMTHYECKasi TEOMETPHS B TPOCTPAHCTBE 4
5 BBenenue B MaTeMaTHyeCcKuil aHAIIN3 4 2
6 HuddepenunanbHoe ncyrcaeHue GYHKIIMHA OAHON 8
MIEPEMEHHOM




Homep Koi-Bo 4yacos
ConeprkaHue JEKINU
TEMBI
ouHast 3a04Has
7 HuddepennmanbHoe ncyucieHne GyHKIMNA HECKOIbKUX 2
MIEPEMEHHBIX
Utoro 30 6
2 cemecTp
8 HHTerpanbHOe ucYUCIICHHE PYHKITUN OJTHON TTEPEMEHHOM. 5 2
HeonpeneneHnuslii uaTerpas.
9 WuTerpansHoe ucuncnenne GyHKIUNA OJHON TePEMEHHOM. 5
OrnpenerieHHbId 1 HeCOOCTBEHHBIM MHTETPAJL.
10 Huddepennmanbabie ypaBHESHUS 2 -
11 Teopust BEpOATHOCTEN CITydailHBIX COOBITUI 4 2
12 Teopust BEpOATHOCTEHN CITyJailHBIX BEJTUYHH. 4 -
13 DJIEMEHTBl MaTEMAaTUYECKON CTaTUCTUKH. 2 -
Hroro 16 4

Ta6nuna 2. O0bEM (TpyA0EMKOCTh OCBOCHHS)

Howmep Kou-Bo vacos
m Coneprxkanue MPaKTUIECKOTO 3aHITH
ouHast 3a049Has
1 cemectp
1 DNeMEeHTHI JINHEHHOU anreopbl 6 2
2 BekTopnas anredpa 4 —
3 AHamMTHYECKasi TeOMETPHS Ha TUIOCKOCTH 4 1
4 AHanuTHueckas reOMETpHsl B IPOCTPAHCTBE 4 1
) BBenenue B MaTeMaTHUECKUI aHAIH3 4 2
6 ,Z[I/I(l)(bepeHIiI/IaHBHOC HcCYHCIIeHUE PYHKIIMH OJHON 4 B
HepeMEHHOI
7 JuddepenunanbHoe ncurcaeHne QyHKIIMU HECKOIBKUX 4 B
HEepEeMEHHBIX
Htoro 30 6
2 cemecTp
8 WNurerpanbHoe ucurciaeHre pyHKIUN OTHON epeMEHHOM. 4 1
Heonpenenenuslii uuTErpal.
9 WuTterpanbHoe ucunciaeHne GyHKIUU OHOM epeMeHHOH. 2 1
OrnpenenieHHbI 1 HeCOOCTBEHHBIM HHTETPAI.
10 Huddepenunanbable ypaBHEHUS 2 —
11 Teopust BepOSTHOCTEN CiTydailHBIX COOBITHH. 2 —
12 Teopus BeposTHOCTEN CllydallHbIX BEJIMYUH. 2 2
13 DNeMEeHThl MaTEMAaTUYECKOM CTaTUCTHKHU. 2 —
Hroro 14 4




2. Cogepxanne 1 MeTOANYECKHE YKA3AHUSA 110 U3YYEHHUIO M CHUINIMHBI
Kypc mpeamera «MaremaTtuka» pa3out Ha 13 Tem.

2.1. DneMeHTHI JTUHEHHOH aaTredphl
IlepeyeHb H3y4aeMbIX BOIIPOCOB.

OcHOBHbIE TOHATHS, Kilaccuukanus martpui. JleldcTBHS Haj MaTpUIaMU.
Hesbipoxxaennbie matpuiibl. OOpatHas marpuna. Panr matpuibsl. Onpenenurend,
cBoricTBa. CUCTEMBI JIMHEHHBIX YpaBHEHUW, OCHOBHbIE MOHATHA. PemieHue cucrem
JTUHENHBIX ypaBHeHMit: Teopema Kponekepa-Kanemnu, dopmynsr Kpamepa, meton
I"aycca, maTpuusblii MeTO1. CUCTEMBI TMHENHBIX OJJTHOPOIHBIX YPABHEHUM.

MeTtoanueckue ykazanus. BaxkHO XOpOIIIO yCBOUThH CBOMCTBA ONIPEACIIUTE-
JieH, Tak Kak 0e3 UX MPUMEHEHHUs MPAKTUYECKH HEBO3MOKHO BBIUHMCIIATH OIPEIeIu-
TEJIM BBICIINUX NOPSAIKOB (BBILIE TPETHEr0). Y MEHUE BBIYHMCIIATH ONIPENEIUTENHN NPHU-
TOJUTCS TP pelIeHUH 3a/1a4 BekTopHoil anreOpsl 1 AHATUTHYECKON T€OMETPUH.
[ToHsiTHE MATPUIIBI TECHO CBSA3aHO C UCCIEIOBAHUEM M PEUICHUEM CUCTEM JIMHEHHBIX
YpPaBHECHUM.

JInteparypa. B npemnaraemoit ureparype [5, 8, 9, 11, 12] crynenty HeoOXxo-
JTUMO JIJISl OCBOCHHMSI TEMbI U3YUUTh OTHOCAIIMECS K JAHHON TEME IJI1aBbl U pa3/ieibl.

KoHTposbHBIE BONIPOCHI.

1. Marpuna. OnpeneneHue.

2. YactHble BUabI MaTpull. EquHnyHas matpuna.

3.TpaHncniOHMpPOBAaHUE MATPHULL.

4. CioxxeHue MaTpuil.

5. YMHOX€eHHEe MaTpULl Ha YUCJIO.

6. YMHOXEHHE MaTpULI.

7. O0OpatHasi MmaTpuIia.

8. Onpenenuresnn BTOPOro U TPETHEro NOPAAKOB. X BeruucieHue.

9. CpoiicTBa onpeAEIUTENECH.

10. CucTeMbl TMHENHBIX YPABHEHU.

11. Pemenne cuctem TMHEMHBIX YpaBHEHM 10 TTpaBuity Kpamepa.

11. PemieHrie cucteM JUHEWHBIX YpaBHEHHM CpelCcTBaMH MATPUYHOIO MCYHCIIE-
HUSL.

12. Pemmenue cuctem JIMHEWMHBIX YpaBHEHMI o MeToay ["aycca.

13. OaHOPOIHBIE CUCTEMBI.

14. Tlonatue o paHre MaTPHUIIHI.

15. Teopema Kponekepa-Kanemnmu.

Penienune THOBLIX 3a/1a4.
IIpumep 1. PacivipeHHyI0 MaTpuIly ¢ MOMOILBIO 3JIEMEHTAPHBIX TPeoOpa3zoBa-
HUM IPUBECTHU K CTYIIEHYATOMY BU]Y.

PR

Pemenue:



Ko BTOpOii cTpoKe mpruOaBHIN MEPBYIO CTPOKY, YMHOKEHHYIO Ha (—2).
[ToyeMy mepByrO CTPOKY YMHO)KaeM MMEHHO Ha —2? J[is Toro 4roObl BO BTOpOH
CTPOKE TIOJIyYUTh HOJIb BMECTO HU(PHI 2 MOCIE CIOKEHHSI.

MO3KHO yIIPOCTHTB BTOPYIO CTPOKY. [lenmum BTOpYIO CTPOKY Ha 3.

[lenb neMeHTapHbIX MPEe0OPa30BAHMI 3aKIIOYAETCA B TOM, UTO MaTpulia pu-
BOJIUTCSI K CTYIIEHYATOMY BUY (OH YaCTO HA3bIBAETCA TPaAINCIMEBUIHBIN

BU/JI WJIK TPEYTOJIbHBIN BU):

IIpumep 2. BeiuncauTh onpeneauTenb METOJOM «TPEYTOJBHUKOBY (IIPAaBHIIO
Capproca) u o Teopeme Jlamnaca.

Pewenue:
a) metoj "TpeyronbHUKOB" (mpaBuiio Capproca):
1 -2 3
4 0 6=1.094+(-7(-2)-6+4.83-(-7)-0.3-1.8.6-4.(-2)-9=
7 8 9

=04+844+96-0-48+72= 204
0) pa3nokeHUeM OIpeIesIuTeNs 1o MepBoil cTpoke (Teopema Jlamnaca):

1 -2 3
0 6 4 6 4 0
4 0 6=+1. ~(=2). +3. =
g 9 7 9 7 8
7 8 9

=(0-9-8.6)+2-(4-9—(=7) - 6)+3-(4-8— (7). 0) =
= 0—48+2-(36+42)+ 3. (32— 0) = 48+ 156 + 96 = 204

IIpumep 3. Pemuth cucremy ypaBHeHul 1o merony ['aycca

3x+2y—-5z=-1

2x—y+3z=13

x+2y—-z=9
Pewenue:

3anumeM paclIMpEHHYIO0 MATPHILY CUCTEMBI:

3 2 =5F1
2 -1 3|13
1 2 -1(9

Hama nesns — ¢ moMoIIbIo 371€MEHTapHBIX peoOpa30BaHUi MPUBECTH MaT-
puLy K cryneHyaromy Buay. C 4ero Hauath J1€HCTBHS?



CHayasia CMOTpPHUM Ha JIEBOE BEpXHEE YnCi0. Y 100HEee TPOU3BOAUTH IPeodpa-
30BAaHMS MATPULBI K CTYIIEHYATOMY BUAY, €CJIA HAXOJUTHCS HA 3TOM MECTE €UHUIIA.
Kak opranuzoBaTh e1uHUILY?

[TpeoOpa3oBanue nepBoe: MEHSEM MECTAMU NIEPBYIO U TPETHIO CTPOKHU:

Temnepp mepBasi CTpOKa y HAC OCTAHETCS HEM3MEHHOM 10 KOHIIA PELIEHHUS.

HyxHO moay4uTs Hynu BMecTO IUGPHI 2 BO BTOPOH CTPOKE M HYJIb BMECTO
ugpsl 3 Ha TPEeThel CTPOKE BOT HA ATHX MECTaX — U]l 0OBEICHBI:

CuavaJya pa3doupaemMcsi co BTopoi cTpokoi (2, —1, 3, 13):
YTO HYXKHO CJIeJIaTh, YTOOBI HA MIEPBOW MO3UIIUHN TOJIYYUTh HOJIb BMecTo 2?7 HyxHo
KO BTOPOU CTPOKE MPUOABUTH MIEPBYIO CTPOKY, YMHOKEHHYIO Ha (-2). MBICIIEHHO HITH
Ha YEPHOBUKE YMHOXAEM IMEPBYIO CTPOKY Ha (—2):

(2,4, 2,-18).

U nocnenoBaTebHO MPOBOAUM (OTIATH K€ MBICIEHHO WJIM Ha YEPHOBUKE) CII0-
’KEHHUE, KO BTOPOH CTPOKE MPHOABIISIEM MEPBYIO CTPOKY, YK€ YMHOKEHHYIO Ha (—2):

Pe3ynbrar 3anuceiBaeM BO BTOPYIO CTPOKY.

0 =5 5 -5
I I | l
-2 -4 2 -18
+ + + +
2 -1 3 13

3 2 =51 1 2 -1(9 1 2 =19
2 -1 3)13|—>|2 -1 3[13|=>|0 -5 5}5
1 2 =19 3 2 =51 3 2 =51
AHaJIOTHYHO pazoupaeMcsi ¢ TpeTheit ctpokoii (3, 2, -5, —1).
YToObI MOJYYUTh HA TIEPBOM MO3ULIMKM HOJb BMECTO LHUQPHI 3, HY’)KHO K Tpe-
TheHl CTPOKE MPUOABHUTH MIEPBYIO CTPOKY, YMHOXKCHHYIO Ha (—3).

Pe3ynprar 3anuceiBaem B TPETHIO CTPOKY:

3 2 =51 1 2 =19 1 2 -1|8 1 2 -1 9
2 -1 3|13|—=(2 -1 3|13|=|0 =5 5pF5(=|0 =5 5|-5
1 2 =19 3 2 =51 3 2 =51 0 -4 -2r-28



Ha mpaxTtuke 3Tu 1eiicTBUs 0OBIYHO BBIMOJIHSIOTCS YCTHO U 3aIIMCBHIBAIOTCS B
OJIVH IIIar.

Jlasiee MOYKHO YIPOCTHTH BTOPYIO CTPOKY, MTOJIYYUTh SAMHUILY Ha CIIETYIOIIeH
«CTYyIEHBKE», BMeCTO HuppsI (—5).

Bropyro cTtpoky aenum Ha (—5) (TOCKOJIBKY TaM BCE€ YMciia JensaTcs Ha S5 0e3
OoCTaTKa). 3a0[HO JIEIUM TPEThIO CTPOKY Ha (—2), BeAb YEM MEHBIIE YHClIa, TEM
IpoIIIe pelIeHuE:

3 2 =51 1 2 =18 1 2 =119 1 2 =19
2 -1 3]13(—=|2 -1 3]13|=|0 =5 5|=-5|—=|0 1 -1]1
1 2 =18 32 =51 0 -4 -21-28 0 2 1[4

Ha 3akmrounTenibHOM 3Tane 3JIeMEHTapHbIX Mpeo0pa3oBaHUi HYKHO MOJTY-
YUThH €I1l€ OJNH HOJIb Ha TPEThEU CTPOKE BMECTO HUGPHI 2.
J171s1 3TOTO K TpeThel CTpOoKe MprubaBisieM BTOPYIO CTPOKY, YMHOKEHHYIO Ha

(-2).
3 2 =51 1 2 -1(9 1 2 -1 9 1 2 18
2 -1 3(13|—=(2 -1 3|13|—=(0 -5 5|-5|—=|0 1 1|1 |—
1 2 -1)9 3 2 -5F1 0 -4 -2128 0 2 114
1 2 -19 1 2 19
=0 1T =11 [—=|0 1 -1l
0 0 32 00 14

[IponomxaeM pemieHne CUCTEMbl YPAaBHEHU .

OO6partHsbrit xo1 MeToaa ["aycca: mpu moMory K03 GUIMEHTOB MOJTYYeHHON
MaTpHULBI CO3/1a€M HOBYIO CUCTEMY YPaBHEHUH.

B pe3ynbTaTe a5eMeHTapHBIX IpeoOpa3oBaHUil MOTy4YeHa SKBUBAJICHTHAS UC-
XOJIHOW CHCTEME YPABHEHNUU HOBAsl CUCTEMA JINHEVHBIX YPABHEHMM:

x+2y—=z=9

y—z=1
z=4
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B TpeTbeM ypaBHEHUU y HAC YK€ TOTOBBIN pPe3ysbTar: Z= 4.

CMoTpUM Ha BTOPOE YpaBHEHHE. 3HAUCHUE «3ET» Y’KE U3BECTHO Z = 4.
Haxoaum 3HaueHue y:

=1

1

NN
1|

y_
y_

1
ol

y

U, HakoHel, B IEPBOE YPABHEHUE MOJICTABIIIEM «UIPEK» U «3€T» U3BECTHBIE!
X+2y—-z2=9
X+10-4=9
X =3.
PexomMenayeTcs BRIOTHUTH TPOBEPKY, TIOJICTABUB HAMIEHHBIEC 3HAYCHUSA X =3,
Y =5 1 Z =4 B nepBOHAYaAIbHYIO CUCTEMY YPABHEHUN U YOETUTHCS B MPABHIBHOCTH
PaBEHCTBA KaX/10M CTPOKH CHUCTEMBI YPAaBHEHUM.
3x+2y—-5z=-1
2x—y+3z=13
x+2y-z=9
9+10-20=-1
6-5+12=13
3+10-4=09.
OtBer: X =3,y =5u z =4.
IIpumep 4. Pemuth cucremy ypaBHeHU MeTogom Kpamepa

X +X,+%X, =4
X, +2X, +4X, =4
X, +3X, + 9%, =2

Pewenue:
CocTaBuM ONpeACIUTENIb CUCTEMBI:

>

I
S
W N PR
© NP

[TomyuuM B 3TOM ONpeAEIUTEIIE HYJIN I YIIPOILIECHUS BBIYUCIEHUN.
s mosmydeHust HyJIe B CTPOKax OHPEHEIUTENE BOCIOIb3YEMCS CBOMCTBOM
OTPEIEIIUTEIIA:

11



1 1 1
A=0 1 3
0O 2 8

BEJIMYMHA OMNPEJENUTENs] HE W3MEHUTCS, €CIM K 3JIEMEHTaM J000M ero CTpOKU
(cronbia) mpubaBUTE JIEMEHTHI 000 Ipyroil cTpoku (cTonda), yMHOKEHHOU (—
r0) Ha YUCIIO.

[IepByto cTpoKy ymMHO)kaeM Ha (—1) u nmpudaBiasieM KO BTOPOH, 3alMILEM Pe3yJib-
TaT BO BTOPOH CTPOKE.

3areM NepByIO CTPOKY yMHOXaeM Ha (—1) u npubasisieM K TpeTbel cTpoke, 3a-
IUILIEM PE3YJIbTaT CJI0KEHUS Ha TPEThEHN CTPOKE.

[IpumMeHUM CBOWCTBO O pa3NOKEHUU OINPEACTUTENS IO AJIEMEHTaM J00n
cTpoku (cTosdua) o Teopeme Jlamnaca

OTOT ompeeNnuTeNb yI00HO BEIYUCINTD 10 TeopeMe Jlaraca, pa3inoxuB ompe-
JENUTENb 10 TiepBoMy cTooIry. [lomyunm:

1 3
A= (=D 1. =8-6=2
2 8

CocTaBuM BCIIOMOTaTEIbHBIC OIPEACIMTCIN U BBIYUCIIMM HX.

4 1 1 4 11 |0 -5 -17

3+1 -5 -17
AX, =14 2 4=0 1 3=0 1 3 |=(-1 -21 3 =
2 3 9 2 3 9 2 3 9
=2(-15+17)=4
1 4 1 1 1 4
AX,=[l 4 4/=6 AX; =1 2 4/=-2
1 2 9 1 3 2
Xl’ X27 X3
3HavyeHus BBIYHCIIAIOTCS TI0 popmyiiam Kpamepa:
AX AX AX
X, = L. X, = 2. Xy = 3
A A A
4 6 -2

PexomenayeTcs nenarb NpoBEPKyY, MOACTABUB HANJCHHbIE 3HAUEHUSI HEU3BECT-
HBIX B II€PBOHAYAJIbHYIO CHUCTEMY ypaBHEHHU. [IpoBEpKYy BBINIOJIHUTH CaMOCTOS-
TEJIBHO.

12



OrtBeT:

IIpumep S. Pemnts cucteMy ypaBHEHUN MAaTPUYHBIM METOJIOM

X, + X, +X;, =4
X, +2X, +4X;, =4
X, +3X, +9X; =2

Pewenue:
J{ns perieHust CuCTeMbl MATPUYHBIM METOJIOM BBEJIEM 0003HAYEHUS MATPHII;
111 X, 4
A=|1 2 4 X =| X, B=|4
1309 X 2

CocraBisieM MaTpUYHOE YPABHEHUE U HAXOAUM MATpULly X:
AX =B X=A"B.

Brrancnsiem onpenenuTens MaTpuisl A.

>

|
P BB
w N R
[ N

Tak kak ~ A=2#0, T0 a1 MaTpuIBl A cymiecTByeT oOpaTHas Marpuna A,
Haiinem obpatHyto Matpuity. [[is 3Toro BeranciauM anredOpandeckue J0noHe-

HUA BCCX 3JICMCHTOB I'JIABHOI'O OIIPCACIINTCILA A CUCTCMBI.

A1—2 4_6_ Ai_14_ . A_1 2_1
o < I - R <
1 1 1 1 1 1
A 3 9‘ 2 ‘1 9‘ 2 4‘

1 1 1 1
o 4‘ o ‘1 2‘
Ap=-]7 §|=-G-D=-2

CocrapsieM MaTpuily U3 aJire0pandecKux JOMOJTHEHUM:

13



/6 -5 1
A=-6 8 —z)
2 -3 1

TpaHcnoHHpyeM MaTpuUlly are0OpandyecKux JOMOJTHEHUH.
[lony4eHHYIO TPaHCIIOHHPOBAHHYIO MAaTpHIly HA3bIBAIOT COIO3HOM MATPHIIEH
A*. [lonydaeM nociie TpaHCIIOHUPOBAHUS 111 MAaTPULBI A COIO3HYIO MaTpUILy:

6 -6 2
A'=|-5 8 -3
1 -2 1

Panee Borauciaumu A = 2. O6paTtnas matpuia Al B HaneM cirydae nomydaercs
JEJIEHUEM COIO3HOW MaTpuIlbl Ha A = 2:

3 =3 1
5 3
At=|"7 4 7
1oy 1
2 2

Haxonum Matpunty X u3 ypaBHEHUS AX =B X = AB.

3 -3 1 3x4—3%x4+1x%2
5 4 3: 4 5 At dxd 3 ) 2
A= |72 Y 77 <4>= TgrATArtTyr =(3)
L 1 L 2 1 4—1 4+1 2 -1
— - — —x4 —1 % — %
2 2 2 2

[Tociie yMHOXKEHUS MATPUIL MOJIYYaeM:

X1 2
= Xy | = 3
X3 -1

X =2; X,=3; X, =-1

PexoMeHyeTCs BBIITOJIHUTE IPOBEPKY, ITOACTABUB HAMJACHHBIE 3HAYEHNUS B IIEp-
BOHAUYAJIbHYIO CUCTEMY ypaBHEHUW. [IpOBEpPKY BBINOIHUTH CAMOCTOSITENBHO.

Otger: X = 2; X, =3; X;=-L
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2.2. BekTtopHas aaredpa

IlepeyeHb n3y4aemMbIX BOIPOCOB.

BekTopbl, OCHOBHBIE NTOHATUSA. JIMHEHBIE onepanuu Haj BekTopamu. IIpoek-
MY BEKTOPA Ha OCh; KOOPAMHATHI TOYKHA U BEKTOPA; MOYJIb, HAIIPABJISIOLINE KOCH-
HYCBI BeKTOpa. Pa3znokeHne BekTopa no opraM KOOpAMHATHBIX ocel. JIMHENHbIE one-
panny HajJ BEKTOpaMu. PaBeHCTBO, KOJUIMHEAPHOCTh, OPTOTOHAJIBHOCTD, KOMILIAHAP-
HOCTb BEKTOpOB. HennHenHbple onepanuy HaJ BEKTOPAMU: CKAISIPHOE, BEKTOPHOE U
CMEIIAaHHOE MPOU3BEIACHHUSI, UX CBOMCTBA, BBIPAKECHUS B KOOPAMHATAX, F€OMETpUYE-
CKHE ITPUIIOKEHUS.

MeTtoanuyeckue yKazaHusl.

[lonsiTHE BEKTOpPA B COBPEMEHHOM MAaTEMATHUKE SIBJISIETCS TOBOJIBHO IIUPOKUM I10-
HSTUEM, CBS3aHHBIM C TIOHSTUEM JIMHEHHBIX Orepaiuii (CI0’KeHUEM U YMHOKEHHEM Ha
qKcio). s pemenust pa3IudHOro pojia reOMETpUYECKHX, (PU3NYECKUX, SKOHOMUUECKUX
3aJ1a4, POU3BOACTBEHHBIX 33714 PA3JIMYHBIX OTPACIEH IUPOKO NPUMEHSIOTCS CKaJIsAp-
HO€, BEKTOPHOE U CMEILIAHHOE IIPOU3BEIEeHNUA BEKTOPOB. [IosicHeHne BceX TEpMHUHOB, UC-
MI0JIb3YEMBIX B 3a7]a4ax JaHbl B METOJMYECKUX PEKOMEHAALUIX 10 U3YYEHUIO JAHHOU
TE€MbI B PEKOMEHIyEMOH JIUTEPATYPE.

JIuteparypa. B npemnaraemoii aureparype [6, 1, 8, 9, 11, 12] crynenty HeoO-
XOJIUMO IS OCBOCHHUSI TEMBI U3YUUTh OTHOCSIIUECS K JAHHOM TEME TJIABBI U Pa3AeIibl

KoHTpoJsbHBIE BONIPOCHI.

1. Bektopsl. OCHOBHBIE onpeneieHus. JInHelHbIe onepanuu HaJl BEKTOPAMU:
CJI0’KEHUE, BBIYMTAHUE, YMHOKEHHUE BEKTOPa Ha YUCJIO.

2. YcnoBue KOJUIMHEAPHOCTH BEKTOPOB.

3. IIpoekusi BEKTOpa Ha OCh.

4. JIuneitnast KoMOMHAIUS BEKTOPOB. JIMHEWHO 3aBUCHMBIE U JIMHEHHO HE3aBHU-
CHMBIE€ BEKTOPBHI.

5. IIpssMoyToapHas qekapToBa cucTeMa KOOPAUHAT Ha IJIOCKOCTH U B ITPOCTPAH-
CTBE.

6. PaznoxeHue BekTopa o KoopauHaTHOMY Oasucy. KoopauHaTel BeKTOpa.

7. JluHerHbIe onepanyu HaJ BEKTOPaMH, 3aJaHHbIMU CBOMMHU KOOPIMHATAMM.

8. Koopaunatel BekTOpa, 3a1aHHOTO ABYMSI TOYKAMH.

9. PaccTosinue Mexly AByMsI TOUKAMH.

10. Hanpassisironyie KOCMHYChI BEKTOPA.

11. CkansipHoe npon3BeieHUE BEKTOPOB.

12. BekTopHOE NpOU3BEICHHE BEKTOPOB.

13. CmemaHHOE TPOU3BEICHUE BEKTOPOB.

14. Beruucienue miomaan napauiesiorpaMmma U TpeyroJibHUKa C TOMOIIBIO BEK-

TOPHOT'O IPOU3BEACHHUS.
15



15. Beruucnenne o0bema mapajuienenumnena, oobemMa TeTpadapa Mpu MOMOIIH

CMEUIaHHOTO MPOU3BEICHHS BEKTOPOB.
16. YcioBrue KOMIUIAaHAPHOCTH BEKTOPOB.
17. YcnoBue opTOrOHaIBHOCTH BEKTOPOB.

Pemenne TumoBbIX 3a1a4.
IIpumep 6. Jlansl 18e Touku miockoctu A(2; 1) u B(—2; 3). Haiftu koopauHaThI

BEKTOpa AB
Pewenue:

Ecnu nauel 1Be TOYKH Axm) y Blxg ) . TO

KOOPMHATHI BEKTOpa AB HaXOIAT 10 (popMyIIe AB(xy — x, ¥y — ¥y

AB(-2-2.3-11= AB(—4, 2)

OrtBerT: A_B)(—4; 2).

Ipumep 7. lanwl Touku A(-3; 5) u B(1; -3). Haiitu qmuny otpeska AB (Mo-
oyib BekTopa AB).

Pewenue:

Ecnu made! 1Be TOYKM TUIOCKOCTH Alx )y Blxg yal JUTHHY oTpe3ka AB

(MOIy b BEKTOPA) MOKHO BBIUMCIIUTH MO (hopMyIie

|AB| = ‘J(xz - ’ﬁ)2 + (- )"1)2
48] = A[(1- (-3 + (-3-5)" = /4" +(-8)" = f16+64 =80 =45

|f§LS| = ‘ihE em. = 8 9 en.

OtBet:4V5.

Mpumep 8. Jaust Bexkroper 22 i #(2 3 Haiitn xoopaunate! BekTopa
-5
Pewenue:

F-5={1-2;:-2-3}=(-1;-5).

Mpumep 9. Haiitu ckanspHoe IpousBeeHne BeKTopo 2% ~2) y B(-10)

16



Pewenue:
ah =2 (-1)+(-5). 0=-2+0=-2
OtBeT: —2
Ipumep 10. [ansr Tpu Bepmmubl TpeyrombHuka A (—1; 0) , B (3; 2) u
C (5;-4).

Haiitu <£45C  (yron npu Bepmune B), (pucynok 1).
Pewenue:

Hanném BexTopsI:
BA(-1-3,0-2)= BA(-4, - 2)
BC(5-3—4-2)=BC(2,-6)

Pucynox 1
Brruuciaum ckansipHOe MPOU3BEIEHUE ITUX BEKTOPOB:

BA-BC=-4.2-2.(-6)=-8+12=4
Brrauciasiem JJIMHBI BEKTOPOB!

|Eq|= S (=2 = fT6+4=20=2.5
|B_C|= 22+ (67 = [A+36 = Ja0 =210

Kocunyc yrna:

BA-BC 4 1 1
[B4]-[BC] 2452410 V50 542

cosé(gfl; E’) =

1
OtBeT: cosB = —.
5v2

Mpumep 11. Haiitu BexropHoe mpousseaetue sexropos 2L 2~ 3, 2(0: -4 1)

Y JUIUHY (MOJyJIb) ITOJIyYEHHOT'O BEKTOPA..

Pewenue:

17



1) Haitném BeKkTOpHOE NMPOU3BEICHUE:

“
bl

_ _ 2 =3 _ |1 =3 _ |1 2] -
N=[axz|]=1 2 -3= - J+ k=
-4 1 0 1 0 -4
0 -4 1

=(2-12)-i=(-1-0)-F+ (@4 -0) - k =-10{ + j+ 4k

B pesynbrare nomyden Bekrop ¥ = 10 7 +4% yioxno samucars ero koopam-
mater V10 LA

2) Berancnum IUIUHY BEKTOPHOI'O [IPOU3BEICHUA:

|F]= (=10 +* +4* =100+ 1+16 = /117 = 34/13

Otset: a X B = (—10;1; 4), [axb] =3v13

Ilpumep 12. Jlansi ail,-1,2), 5(0; 4. 3), z(3;,2,—f) BCKTOPHI .

Bprancnuts:
a) 00bEM mapaienenunena, IOCTPOEHHOTO Ha BEKTOpax b,z (pUCyHOK 2);

6) 06BEM TeTpadpa, OCTPOSHHOTO Ha BekTopax %+ #+% (pucynok 3).
Pewenue:

a)

PucyHnox 2

OGBbEM MapasuielIeiIesa, IOCTPOCHHOrO Ha BekTopax #+#:7 | paBeH MomyIlo

CMEIIaHHOTO MPOU3BEACHUS JaHHBIX BEKTOPOB a X B - C .

‘43

12
+3. = (~24-6)+ 3- (-3-8) = =30 - 33= 63
2 —6‘ ’:1 3| ( )+3-63-8)

Fx—x.u:ue:ﬁa. = |zﬂ'|= |_ 63|= 63 EﬂE-
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0)

Pucynox 3
O0BEM TeTpadipa, MOCTPOCHHOTO HA JIAHHBIX BEKTOpaxX B IIECTh pa3 MEHbBIIIE
o0BeMa mapaiesienuiesia, MOCTPOCHHOTO Ha ATUX JKe BEKTOpaX:

1 1 1
mepa_adpa=g'lpl=g'|_63|= ?= ?= IUEBJI .

2.3. AHaIMTHYeCcKasi FeoOMeTPHsl HA IVIOCKOCTH

ITepeyens u3y4aeMbIX BOIIPOCOB.

OCHOBHBIE TOHSTHSA: CUCTEMA KOOPAMHAT Ha IUIOCKOCTH, PACCTOSIHHE MEXIY
IBYMsI TOUKaMH, JIEJICHUE OTPE3Ka B JAHHOM OTHOILIEHUH, IUIOLIAAb TPEYrOJbHUKA, JIU-
HUU Ha IJIOCKOCTH. Y PaBHEHUS MPSMOM Ha TUIOCKOCTH: € YITIOBBIM KO3 (hULIMEHTOM, 00-
niee, B 0Tpe3Kax, KAHOHUYECKOE, MapaMEeTPUIECKOe, HOPMAIIbHOE. Y PaBHEHHUE MPSIMOH,
MIPOXOSILEH Yepe3 IB€ TOUKU. YTOJ MEXKIY ABYMsI PSIMbIMU, PACCTOSTHUE OT TOYKH 10
IIPSIMOM, B3aMMHOE PACIOJIOKEHHUE JIBYX MPSMBIX Ha IUIOCKOCTH. JIMHMM BTOpOrO mo-
psiZiKa Ha IUIOCKOCTH: OKPY>KHOCTb, 3JUIMIIC, TUIIEpOoJIa, mapadosa: KAHOHUYECKUE YpaB-
HEHMUSL.

MeToanuyeckue yKa3aHusl.

AHanutudeckas reoMeTpusi — 00JacTh MaTEMaTHKH, B KOTOPOM T€OMETPUUECKUE
3aJ]aun pelarTcs anredpandeckuM crnocoOoM. BaxkHo HayuyuThCS aHATM3UPOBAThH T'€0-
METPUYECKHE CBOMCTBA JIMHUY HA OCHOBE aHAJIN3A UX YPABHECHHUIA.

Jluteparypa. B npemiaraemoii mureparype [1; 8-12] cryaeHTy HEOOXOAMMO ISt
OCBOEHMSI TEMBI U3yUNTh OTHOCSIIMECS K TaHHOW TEME TJIaBbl U pa3eIIbl.

KoHTpoJibHBIE BONIPOCHI.

1. 3aganne MHOXKECTB TOUYEK YPABHEHUSAMHU U HEPABEHCTBAMU. Y pABHEHUE JIU-
HUU Ha TUIOCKOCTH.

2. Ilpsimas Ha mwiockoctu. OO11Iee ypaBHEHHE.

3. YrnoBoil koappuuueHT npsmMoi. Y paBHeHHE MPSMOU C YTII0BBIM KO3 puiu-
€HTOM.

4. YpaBHEHHE NPSIMO, MPOXOASIIEH Yepe3 ABE TOUKHU.

5. YpaBHEHUE NPSIMOM B OTPE3Kax.

6. Yroa Mexay AByMs IPSIMBIMU. Y CJIOBUE MAPAJUIEIIBHOCTH U IEPIEHAUKYJISAP-
HOCTH JIBYX IIPSIMBIX.
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7. IloHsITHE O KPUBBIX BTOPOro mnopsaka. KaHoHMYecKkne ypaBHEHHMS JIUINIICA,
OKPY>KHOCTH, 11apaOoibl, runepOoJIbl.

Penienue TMOBLIX 3a/1a4.
IIpumep 13. Haiitu yron mexay npsimeivu 3x—4y+ 1 =0u 5x—12y+ 3 =0.
Pewenue:
YpaBHEHHUS MPSMBIX 3allMCaHbI B BUJIC YPABHEHHUS MPSMO ¢ HOpMaJIbHBIM BEK-
topom Ax+ By+ C = 0 (pucyHok 4).

Pucynox 4

Mo’kHO 3ammcarhb HOpMEU]I;HBIﬁ BCKTOP Ka)KI[OI‘/Il N3 3aAdHHBIX IIPAMBIX:
n;(3;—4) n n;(5;—12).

erH MC)KI[y HpHMBIMI/I paBeH yriy MC)KI[y HOpMaHBHBIMI/I BeKTOpaMI/I ATUX
TPSIMBIX.

[To ¢hopmyiie yria Mexay BEKTOpaMu

Al . A2+Bl 'Bz
V A&+ BV A4+ B

COsSQ =

HaWJIeM YroJl MEXKIY MPSAMBIMH: UMEEM

3:54(—4) - (—12) _ 15 448 _ 63 ~ 0.96
Va3 (—y5e - (—192  5-13 — 65 T

cos p =

¢ = arccos 0,96,

OTBeT: @ = arccos 0,96.
IIpumep 14. Haniucate ypaBHEHHE NIPSAMOIL, Tpoxoasiuei yepe3 1. A (—1; —4) u

T. B (3;-5).

Pewenue:
YpaBHEHHE NPSIMOM TMPOXOIAIIECH 4Yepe3 JBE 3aJaHHBIE TOYKH HAXOIAT IO

dbopmyre:

Yy—YV1 XX

Ya—=YyV1 X2—X1
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[MoncraBum B popmyny X1 = —1,x2=3,y1 =4, y.=-5

y—(—4) x—-(-1)
—5—(-4) 3-(-1)

[Tpeobpasyem monydeHHoe BeipaxkeHue k Bugy Ax + By + C = 0:

y+4 x+1
—5+4 3+1

Ay +4) =—1 (x +1)
x+dy +17=0

OtBet: ypaBHeHue npsimond X +4y +17 = 0.
Ipumep 15. Haiitu yrioBod Kko3(pGUIIMEHT NPSMOM, MPOXOIAIEH dYepe3
T.A (-1;-4)ut. B (3;-5).
Pewenue:
Ecnu u3BeCTHBI 1BE TOUKH MPSAMOM, YIIIOBOM KOA(P(UIMEHT MPSAMOIl HAXOAUM
o hopmyiie
Y2— N1

k=——,
X — X1

Koopaunate! Touek asist qaHHoM 3agaun X1 = — 1, X2 =3, y1 =—4,y2=5

G
3—-(-1) 4

OtBer: k = —71

IMpumep 16. [Ipssmas 3amana ypaBHeHueM y = —2x + 3. Tpebyercst HanmucaTth
YpPaBHEHHUE NPAMOMN, MapajuIeIbHOW 3aJaHHOM MPSIMOM M IMPOXOIALIEH Yepe3 TOUKY
M (4; 3).

Pewenue:

Pemutsb 3a1a4y MOKHO pa3HbIMH CIIOCOOaMHU.

Cnoco6 1: 1o yciaoBuio mpsiMble MapajuiebHbl, CIEI0BATEIbHO, UX YIIIOBBIE KO-
b OUIMEHTBI TOKHBI OBITH PaBHBI. YTIIOBOH K03 duimeHT npsamoit  y = —2x +3 pa-
BeH k = -2,

ITo popmyne y—Yy1 =K (X —X1) 3amuiieM ypaBHCHHE HPSIMOM, IPOXOASIICH
yepe3 Touky M (4; 3) ¢ yrioBbIM kK03 (ULIMEHTOM npaMon  k = —2.

y—3=k(x—4).
y—3=-2(x—4)
win y = -2x +11.

Cnoco6 2: D1y xe 3aJ1aqy MOKHO PelInTh 1Mo (popmyie

21



A (x=X0) +B (y —y0) =0
— 3TO YpaBHEHHUE MPSAMOU, IPOXOAAIICeH yepe3 Touky M(Xo; Yo) C HOpMaJbHBIM BEKTO-
pom 77 (A; B).

[Ipsimas 3aaHa ypaBHeHUEM y = —2x + 3.

JI1st HaxOXKACHHST KOOPJMHAT HOPMAJIbHOTO BEKTOpa YpaBHEHHE MPSIMOi repe-
nuiieM B Buje 2x +y — 3 =0.

HopMaibHbINA BEKTOP STOU NPSAMOM MMEET KoopauHatel 1y (2; 1).

[IpsiMble mapaienbHbl, CJIeI0BATENIbHO, KOJUIMHEAPHBI 1 HOPMAJIbHBIE BEKTOPA
ATUX MPSAMBIX.

OnuH W3 HOPMAJIbHBIX BEKTOPOB HYXXHOW HaM MNPSIMONW MMEET KOOPAMHATHI
n1 (2; 1). IloacraBnsem koopauHaThl TOYkd M (4; 3) U HOPMaJILHOTO BEKTOpa
1y (2 1) B bopmyny A(x —xo) B (y — yo)=0

2x—4)+1 (y-3)=0

2x +y — 11=0 umm y =-2x +11.
OtBet: y = -2x +11

IIpumep 17. Hamucate ypaBHEHHE MPAMON, NPUXOMAIIEH 4YEpe3 TOUKY
M(5; —3) u nepneHIUKYISPHYIO 3aJaHHON mpsMoii 2x + 4y + 7= 0.

Pewenue:

N3 ypaBHeHus npsamont 2x + 4y + 7= 0 MOXXHO HalTH KOOPJUHATHI HOPMAJILHOTO
BEKTOpa PM;(2;4) DTOT BeKTOp OyAeT HANPABIAIONIMM IS HY)KHOM HaM TPSMOM 1
yYpaBHEHUE ITOU MPSAMOI MOKHO HailTH no hopmyse

I=2,m=4, yo=-3,xo=5

x=5_ y—(=3)
2 4
2(y+3)=4(x-5)
2(y+3)—4(x-5)=0
2y +6-4x+20=0
4x-2y-26=0
2x-y—13=0
MO>HO POBEPUTH BHITIOJIHEHUE YCIOBHS MEPIIEHAUKYIIPHOCTH STHX TPSMBIX.

HopmaibHblii BEKTOP MOyYE€HHON MPSAMON MMeeT KoopauHaThl (2; —1), a HOp-
MaJIbHBIA BEKTOP 3aaHHOM NpsAMOI PM; (2;4), 3T JiBa BEKTOpa OYIyT OPTOrOHAJBHBI,
TaK KaK MPsIMbIE B3aMMHO NIEPIICHANKYJIISPHBI, CJIE€IOBATEIBHO, CKAJISIPHOE MMPOU3BEIC-
HUE 3TUX BEKTOPOB JIOJHKHO OBITh PAaBHO HYIIIO:
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2:2+(-1)-4=0. BepHo.
Otsert: 2x —y — 13 =0.

IIpumep 18. Haiitu paccrostaue ot T. A (2; 0) no npsimoit 3x -5y +4 =0.
Pewenue:
Paccrostnue ot Touku M(xo; )o) 10 IpsIMOil 3aJTaHHOW YpaBHEHUEM

Ax+By+C=0 wnaxomnum mo ¢hopmyie
d_|Ax0+By0+C|
vaz+pz |

X0=2, y0=0, A=3,B=-5C=4.

‘3-2+(—5)-0+4’ 10 10

d= = = =1,72
[32 4 (=5)2 V34 583
OtBer: d = 1,72.

Ipumep 19. Jlanbr Bepmmnbl TpeyronbHuka A(0; 1), B(6; 5) u C(12; —1).
Haiitu ypaBHEHUE BBICOTHI TPEYTOJILHUKA, OMYIIIEHHOM U3 BepiinHbl C Ha CTOpPOHY AB.
(pucyHoK 5).

Pewenue:

A K B

PucyHnok 5

Haiinem yrnoBoii kosd¢duumeHt cropoHsl AB mo aByM ToukaM mOpsMoun
A(0; 1) u B(6; 5) mo dhopmyie
k YV2—V1

X2—X1

k, — yrioBoii koaddunueHT npsimoii AB

. 5712

[To ycnoButo 3amgaun Beicota CK NepneHIMKYIsIpHA OCHOBAHUIO TPEYTOJIbHUKA
AB, cienoBatenbHO, TPOU3BEACHHE YIITOBBIX KoddurmenTos »Tux npsimbix AB u CK
paBHO MuHyc equnune Kcex . Kqp = —1.

N3 5TOTO0 paBeHCTBA MOKHO BBIYUCIIHUTH YII0BOM Kodddunment npsmoit CK

1
""CK: _E 5 E
3



ITo dopmyne y—Yy1=K (X — X;) Haiinem ypaBHeHne BbIcOTI CK,, T1€ (X1; Y1) —

koopauHatel ToUkd C (12; —1) 1, COOTBETCTBEHHO, paBHbI X1 =12, y1 = —1.

[Tonyuaem: ;
y+1l=——(x-12
: 2( )

3X+2y—-34=0.
OtBet: 3x + 2y — 34 = 0 — ypaBHEHHE BBICOTHI TPEYTOJIbHUKA, OIYLIEHHOUN U3
BepuinHbI C Ha CTOPOHY AB.

Ipumep 20. [dansl Bepmunsl Tpeyroasauka A(0; 1), B(6; 5) u C(12; —-1).
Haiitu ypaBHEHHE MeTMaHbl TPEYTOJILHUKA, TPOBEACHHOM 13 BepuHbI C.

Pewenue:
O0603Haunm Toukoil /I cepeauny croponsl AB, MenuaHa coeMHSIET BEPIINHY

TPEYTOJbHUKA C CEPEAMHOMN TPOTHBOIIOIOXKHONW CTOPOHBI (PUCYHOK 6).

Pucynox 6

Haiinem xoopauHaThel cEpeaUHbI CTOPOHBI AB, T. €. KOOpAUHATBHI TOYKH [] 1o

dhopmynam
v X4+tXp _ O+6:3
2 -
=}A+y321+5_%
2 bl
AG3; 3).

YpaBHEHHE MEIMAaHBl HAXOIUM C IIOMOIIBI0 YPABHEHHUS MPSIMOM, TPOXOISIIEH

yepes ase Touku C (12; —1) u 1 (3; 3) o ¢opmyite

X—Xc _ Y-¥¢

Xp —X¢ Yp— Yo

[ToxcraBum 3Hauenusa koopauHat touek C u /l;
x-12 v+l

3-12 3+1
¥y—12  y+1

-9 4

4(x—12)=-9 (y+1)
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4x+9y—-39=0
Otset: 4x + 9y — 39 = 0 — ypaBHeHHE MeIHaHbl TPEYTOJIbHUKA, IPOBEICHHOM
u3 BepinHbI C.

2.4. AHamuTHYeCKasi TeOMeTPHUs B IPOCTPAHCTBE

IlepeyeHb n3y4aemMbIX BOIMPOCOB.

VYpaBHEHUs IJIOCKOCTH B MPOCTPAHCTBE: YPABHEHUE IIJIOCKOCTH, MPOXOASIICH
yepe3 JaHHYK TOYKY MEpPHEHAUKYJSIPHO JTaHHOMY BEKTOpY; OOIlee ypaBHEHHE
IUIOCKOCTH; YpaBHEHHUE IUIOCKOCTH, NPOXOASIIEH uYepe3 TpU JlaHHblE TOYKHU;
YpaBHEHHUE IJIOCKOCTH B OTpe3KaX, HOpMaIbHOE YPaBHEHUE IIJIOCKOCTU. YTOJI MEXKIY
ABYMsI IUIOCKOCTSIMHM, YCJIOBMSI NapajUIEIbHOCTH M NEPHEHAMKYJISIPHOCTH IBYX
IJIOCKOCTEH, PAacCTOSIHUE OT TOYKU 1O IUIOCKOCTH, B3aUMHOE PACIIOJIOKEHUE JBYX
ITOCKOCTEN B TPOCTPAHCTBE.

VYpaBHEeHUs PSAMOI B MPOCTPAHCTBE: KAHOHUYECKUE, TapaMeTpUUYECKUe. Y paBs-
HEHUE MpAMOM, MPOXOJSAIIEH Yepe3 ABE TOUKH; 00Illee ypaBHEHHE NPSIMOW. YTou
MEX/1y IPSIMBIMU, YCIIOBUS MapaJIJIEIbHOCTH U IEPIIEHUKYIIIPHOCTH MPSIMBIX, B3aHM-
HOE pacCIIOJIOKEHNE JBYX INPSMBIX B IPOCTPAHCTBE, YTOJ MEXIY IPSIMOU M IUIOCKO-
CTBIO, TOUKA IEPECEUYECHUS IBYX MPAMBIX, TOUKA MEPECEUEHUS IPSIMOM U IIOCKOCTH,
YCIIOBUS MapajuIeIbHOCTU U MEPHNEHAUKYJISPHOCTH MPSMON U IJIOCKOCTH, YCIOBHE
MPUHAAJIEKHOCTH MPSMOM MIOCKOCTH.

Meroanuyeckue peKOMEHIALNH.

OcHoBHbIE (hopMy.IbI.

1. OO61iee ypaBHEHHE IIOCKOCTH
Ax+By+Cz+D=0.
2. YpaBHEHHE IIIIOCKOCTH, TPOXOISIIEH YEPE3 TPU TOUKHU

Mo(xo; Yo; Zo), M1 (x1;y1;21) U My(x3; y2; 27) , AMEET BULL:

X—xy ¥—¥p I—Ip
.\']_ — .TO _1'1 —_TU __]_ - :U =0.
Xp—Xp Y2~ ¥ 22— Zp

3. YpaBHeHHs NPsIMOU B ITPOCTPAHCTBE, IPOXOISIIECH Yepe3 ABE 3aJaHHbIC

TOYKHU My (xo; Yo; Zo) U My (x1; V15 Z21) , AMEIOT BUJL:

X=Xy Y—Yo Z7Zy

X1 —=X0 Y1~ Yo Z1—Zp

4, Yron ¢ Mexay npsiMou
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(x—xp) _ (v—=219) _ (z—zp)
1 m i

U T10cKOCThIO AX + By + CZ + D = 0 HaxoauTcs ¢ TOMOIIbIO (GOPMYITbI

(Al + Bm + Cn)

sin @ =

42+ B C? -*u"llz +m? +n?
JIntepaTtypa. B npemnaraemoii ureparype [1; 8-12] crymeHTy HE0OX0MUMO JIIsI
OCBOCHUS TEMbI U3YYHUTh OTHOCSIIUECS K IAHHOM TeMe TJIaBbl U pa3zeiibl.
KoHTpoJsibHbIE BONIPOCHI.
1. YpaBHeHUE JIMHUM B IPOCTPAHCTBE.
2. YpaBHEHHUE NMPAMO, MPOXOIAIIECH Yepe3 IBE TOUKHU.
3. Yron Mexay IByMs IPSIMBIMU.
4. YcnoBue napauieIbHOCTH U MEPIIEHANKYISIPHOCTH ABYX MPAMBIX.
5.YpaBHEHUE LIOCKOCTH.
6. PaccTosiHue OT TOYKM 70 INIOCKOCTH.
7. YT0on Mexay npsMOil U IITIOCKOCTBIO.

PemmieHne THNIOBBLIX 3aJa4.
Ipumep 21. /[anbl KOOPAUHATHI BEPIITUH ARAA, MMUPAMUJIBI:
A (4;4,10), A, (410;2), A(2;8,4), A, (9;6;4)

Haiitu nnuny pedpa A,
Pewenue:.

d= \/ YO) (1_20)2

d = /(4-4)" +(20-4) +(2-10)° = |[6?+(-8)" =/36+64 =100 =10

Otser:  |AA|=10

Ilpumep 22. Jlanbl KoopauHaThl BepiuvH AA A A, TUpaMUbI .

A(4410), A (4102), A(28:4), A(964) (o)

Haiit yron mexay peOpamu Ak y AA
Pewenue:
Haxoamm koopanHaThl K&KIOTO U3 BEKTOPOB MO GopMyiaM:
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{Xl_XO;yl_yO;Zl_ZO}

Pucynok 7

AA, =(4-410-4;2 —10), AA, =(0,6:-8)
AA, =(9-46-44-10) AA, = (5:2-6)

Yron Mexy Bekropamu f = (0:6:-8) ; AA, =(5:2-6) prrapcsiercs o

XX, +Y1Y, + 2,7,

cosa = 2 2 2 2 2 2
(bopMyHe- \/Xl + yl + Zl ) \/XZ + yZ + 22
0-5+6-2+(-8)-(~6) 60 6
COSo = = =
10765 /65

J02 +62 +(-8)F /52422 +(-6)

6
o = arccos| ——
(\/65 j

6
a= arcco{—j
OrtBeT: NG )

Ipumep 23. /laHbl KOOPIUHATHI BEPIIUH A&AZA%A“HI/IpaMI/I,Z[BII
A (4:4,10), A, (410;2), A(2:8;4), A,(96;4) (PUCYHOK 7, CM. BEIIIE),

Haiitu yron mexny pedpom A g IPaHblo Ah Ay

Pewenue: Koopauuatst Bexropa 1A = (5:2-6)

Haninem ypaBHEHHE IUIOCKOCTH, COJIEPKAILIEU TOYKH A b Ay,
X=X Y-y, 2-%
X=X Y=Y 2,-%|=0
X=X Ys=Y 4374
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X— y-4 z-10] |[x-4 y-4 z-10

4-4 10-4 2-10/=| O 6 -8 |=

2 8—-4 4-10 | -2 4 —6
(—4)6(—6)+(y—4)(-8)(-2)+(z-10)04—(z-10)6(—-2)—
—(y-4)0(-6)—(x-4)4(-8)=
=-36X+144+16y—-64+127-120+32x-128 =
=—-4x+16y+12z-168=0

A b~ b~

—-4x+16y+122-168=0
CoxpaTtum ypaBHEeHHE Ha (-4):
x—4y—3z+42=0_ ypapyenne MI0CKOCTH.

BekTop HOpMaliH K 3TOM MIIOCKOCTH UMEET KOOPAUHATHI n(L-4;-3)

KocuHnyc yria Mexy MI0CKOCTbIO K BEKTOPOM PaBEH CUHYCY yIila MKy ITUM
BEKTOPOM M BEKTOPOM HOPMAJIH.

nt-4-3) AA, =(52;-6)

sing 1-5+(-4)-2+(-3)-(-6) _ 15 15
VI + (-4 +(-3F {52 +27 +(~6) 2665 13V10
a:arcsin[ 15 )
13J10
a:arcsin( 15 J
OrtBerT: 13/10

IIpumep 24. /IaHbl KOOPIUHATHI BEPILIUH 'AiA?AiA‘lnI/IpaMI/Iz[H:
A (4:4,10), A,(410;2), A(2:8;4), A,(9,6;4)

(pucyHOK 7, CM. BBIIIIE).
Pewenue:

. Haiitu miomans rpanu AR A

I'panb ARA TPEYTOJIbHUK, €T0 TUIONIA/Ib BBIYUCIUM 10 (hopmyie

1
S:§|a><b| |a><b|_

, TAC MO/JYJIb BEKTOPHOTO ITPOU3BCIACHHA IBYX BCKTOPOB (CTO—

POH TPEYTOJIbHUKA).

HaxonuM BekTOpHOE POU3BEACHIE BEKTOPOB

AA, =(0:6,-8)
AA, =(2-4;8-44-10)
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AA, =(-24;-6)

]k IJ ok
AAxAA =X, Yy, Z|=|0 6 -8=-361+16j+12k +32i =—-4i+16j+12k
X, Y, Z,/ |2 4 -6

Pe3ynbTaToM BEKTOPHOTO MPOU3BEICHNUS OY/IET BEKTOP C KOOPAUHATAMHU
(-4, 16; 12) , HaiizeM JJTHY 3TOTO BEKTOpA:
‘AlAZ x AlAS‘ = (- 4) +16% +122 = /416 = 4/26
JImHa 3TOrO BEKTOpa YHMCICHHO PaBHA IUIOINAIM MapajuiesiorpaMMa, MOCTPO-

€HHOT'O Ha 3TUX BeKTopax. [lnomaas TpeyroiabHuKa, MOCTPOSHHOTO Ha 3TUX BEKTOPaX
paBHa:

s :%wﬁzzm
Ortser: = 226

Ipumep 25. /laHbl KOOPAUHATHI BEPIINH A1A2A3A4nnpaMHnLI:

A (44:10), A, (410;2), A,(2:8;4), A,(9;6;4) (PUCYHOK 7, CM. BBILLE).

Haiitn o0beM nupamMupl.
Pewenue:

V=%| (AlAzXAiAs)‘AiAzt |
1, ¢ (
VZE' kAlAzxAlAg)'A1A4 |, e — (AlAZXAlAg)

BEKTOPOB AA, =(06-8) AA=(-24-6)  AA, =(572-6)

AR CMCIIaHHOC ITPOU3BCACHUC

) X Y, z/ |0 6 -8

(A.1A2><A1A3)-A1A4=x2 Y, Z,|=|-2 4 -6/=6:(-6)-5+(-2)-2-(-8)+8-4-5+2-(-6)-6 =
Xy Yy Z3) |5 2 -6

~180+32+160—72 = —60

\ :l60:10
6

Otser: V =10

IIpumep 26. [laHbl KOOpAWMHATHI BEPIIUH ARAA, nupamMubl (PUCYHOK 7,
(4;4;10), A,(4,10;2), A(2;84), A(9:6;4)

Haiitu ypaBHenue npsamoit A/

CMOTPH BBIIIIE) A
Pewenue:
KaHoHnueckoe ypaBHEHHE IPSIMOU UMEET BU/L:

X=X _Y=-Y¥_2-12
a b C
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4,4;10)

Vi, 2 .
riue (xo¥2) _ TOYKa, MPUHAJIeKAIAs IPSIMOIN — Al ( MOXHO B34Tb U KOOP-

JIMHATHI BTOPOUW TOUKH MPSIMOHA) ,

(ab.c)_ HATIPABIISIOLIKIT BEKTOP 3TOM mpsiMoii — A1/ = (0:6:-8)

x-4 y-4 7-10
0 6 -8

x—4 y-4 z7-10
Oreer: O 6 -8

Ipumep 27. JlaHnbl KOOpAMHATHI BEPIINH A1A2A3A41'II/IpaMI/II[BIZ

A (4:4,10), A, (410;2), A(2:8;4), A,(9;6;4)

Haiitu ypaBHEHUE BBICOTHI, OMYIIEHHON W3 BEPIINHBI A Ha rpaHb AR A
Pewenue:

. o o 9;6;4
HaitneM ypaBHEHME PSIMOM, MPOXOASAILIEH YEPE3 TOUKY A ( ) U ITapajuieiib-
HYI0O HOpMaJIbHOMY BEKTOPY IIIOCKOCTH.

Vpasrenue miockoctd v Hano Haitti 10 GopMylIe ypaBHEHHS ILIOCKO-
CTH, TIPOXOSIIEN YepPe3 TPU TOUKH.
[Tomyunnm
x—4y—32+42=0 (ypapHeHue HTOM MIOCKOCTH GBLIO HAliEHO B IpuMepe 23).

"L-4-3) oy n Oymer

BekxTop HOpManu K 3TOM INIOCKOCTH UMEET KOOPAUHATHI
HAIIPaBJISIIOIIMM BEKTOPOM BBICOTBI — IIPSAMOM, MIEPIIEHANKYJIAPHON 3TOM TIIOCKOCTH.
YpaBHEHUE BBICOTHI:
Xx-9 y-6 z-4
1 -4 -3

X-9 y-6 7-6

Oteer: 1 -4 -3
IIpumep 28. IToctpouts mockocts 3X — 2y + 4z —12 = 0. Onpeaenuts OTPE3KH,

OTCEKAEMBbI€ 3TOM MJIOCKOCTHIO HA OCSAX KOOPJAUHAT.

Pewenue:

[Tepenumem 3a1aHHOE YpaBHEHHE B IPYTOM BHJIE, B OTPE3KAX HA OCAX KOOP/IH-
HAT:

X y z
7 Ty te=1L
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J1y1st 3TOr0 IEPEHOCHM B TIPABYIO 9acTh CBOOOIHBIN wieH 12 u moaenum Ha 12
00€ 4acCTH ypaBHEHHUS:

3x—2y+4z-12 =0.
3x — 2y +4z =12

_y
4 +t—% + 1,

[Monygaem, a= 4, b = —6, c= 3. Ha ocu 0X oTKJIaZIbIBaeM OTPE30K a=4, Ha OCU Oy
OTKJIaJIbIBACM OTPE30K D = —6, Ha ocH 0Z OTKJIAJbIBACM OTPE30K C¢=3. 3Has OTPE3KH,
KOTOPBIE OTCEKAET INTOCKOCTh Ha OCAX KOOPIUHAT, JIETKO TOCTPOUTH IJIOCKOCTH (4acTh
IUIOCKOCTH) (PUCYHOK 8).

Pucynox 8

2.5. BBenenne B MaTeMaTHYEeCKHIi aHAIN3

IlepeyeHb n3yyaemMbIX BOIIPOCOB.

MHoOkecTBa: OCHOBHBIE TMOHATUA. UHCIOBBIE MHOXKECTBA. UHMCIOBBIE MpOMeE-
KyTKU. OKpecTHOCTh TOUKH. OTOOpakeHre MHOKECTB. B3aMHO 0JJHO3HAYHOE COOT-
BercTBHe. OO1Iee MOHATUE (PYHKIMHU JAEHCTBUTENBHONW NMEPEMEHHOM, CIIOCOOBI 3a1a-
HUsA. OCHOBHBIE XapaKTEePUCTUKHU (DYHKIIMH IEUCTBUTENILHON nepeMeHHor. O0paTHas
¢bynkuusi. Cnoxxknas ¢yskius. OCHOBHBIE dJieMEHTapHble (YHKIUU U UX TpaUKu.
OyHKIMYU HaTypaJIbHOTO apryMeHTa (YMCIIOBbIE MocieaoBarenbHocTh). [Ipenen uncio-
BOi mocnenoBarenbHOCTH. [Ipeaen gpynkum B Touke. OCHOBHBIE TEOPEMBI O Mpeeax.
beckoneuno mainblie u 6eckoneuHo Oombime GhyHKImu. [IpakTndeckoe oThICKaHue mpe-
nenoB ¢pyHkuuid. OgHocTopoHHME NpeAesibl PyHKiuu. [lepBblil 3amedarenbHbIi mpe-
nen. Bropoit 3ameuatenbhbiii ipesien. CpaBHeHHE 0€CKOHEUHO MaJIbIX (PYHKITUHN, SKBU-
BaJICHTHbIE OECKOHEUHO Malible. HempepblBHOCTh (PYHKIIMU B TOUYKE, HETPEPHIBHOCTD
CYMMBI, ITPOU3BECHHS U YaCTHOTO, Ki1acCU(UKaIUs TOYEK pa3pbiBa (PYHKINHU, HEeTpe-
PBIBHOCTDH (DYHKIIMH Ha CETMEHTE.

31



MeTtoanyeckue yKasaHusl.

[TonsaTHe PyHKINU — OIHO U3 HanbOJIee BaXKHBIX B MAaTEMATUKE U €€ MPUII0Ke-
HUsIX. B camom o0mieM moHMMaHu# QYHKIHS — 3TO 3aBHCUMOCTh MEXKIY ABYMS Tepe-
MEHHBIMH. B Kypce MaTeMaTHuecKoro aHajiiu3a U3y4aroT TJIaBHBIM 00pa3oM YHCIIOBbIE
¢dbynkuun. HarmsimHoe mpencraBieHre 0 YuciIoBOr (YHKIIMH JaeT ee rpaduk. ITo —
HEKOTOPOE MHOKECTBO TOUEK Ha KOOPJIUHATHOM IITIOCKOCTH, OOBIYHO — HEKOTOpas JH-
HUs. 3a7aTh QYHKIIMIO O3HAYAET: yKa3aTh 00JacTh ONpeneiaeH s (PYHKIIMHA U OMHCATh
MIPaBHIIO, MTO3BOJISIONIEE IO JAHHOMY 3HAUYEHHUIO apTyMEHTa HaXOJIUTh COOTBETCTBYIO-
1mee 3HaueHue PyHKIUH.

BaxHO yCcBOUTH MOHSATHSA Tpeena GyHKINN, OECKOHEYHO MaJIbIX U OECKOHEYHO
OonbIMX (GYHKIUN U METOABI BBIYUCIICHUS IPUAEIIOB. MI3y4HB 3Ty I1aBy CTYAEHT Oy-
JI€T TOTOB K BOCIIPUSATHUIO MTOHITHI MTPOU3BOTHON U MHTETpaIa.

JIntepartypa. B npemnaraemoii tureparype [1, 8, 9, 11] ctynenty HeoOXo1umMo
IS OCBOCHHUS TEMBI U3YYHTh OTHOCAIINECS K TaHHOW TeMe TJIaBbl U Pa3felibl.

KoHTpoJibHbIE BONPOCHI.

. @yHKIMS 1 criocoO0bl ee 3aanust. O6nactpb onpeaeneHust GyHKIUH.

. OCHOBHBIE 3JIEMEHTapHbIE PYHKIUU U UX TpadUKH.

. [lonsTue npenena pyHKUUU.

. beckoHeuHO Masble 1 OECKOHEYHO 0oJIbIINE (QYHKLIUU.

. OCHOBHBIE TEOPEMBI O TIPEACTIAX.

. [ToHsiTHE O HEOTIpeIETICHHBIX BEIpaXEHUIX. PackprITHE HEOMpeaeIeHHOCTEH.
. [lepBbIii 1 BTOpOY 3aMeYaTEIbHbBIN TPEACIIBI.

0o NOoO OB WD -

. HenipepsiBHOCTH (pyHKIMM. [loHATHE O TOUKAX pa3pbiBa (PyHKIUH.

PemieHne THNOBBLIX 3aJ1a4.
IIpumep 29. Haiitu npeaens! GpyHKUMNA, HE TIOJIb3YACh MpaBuiioM Jlonuras.

lim 5x° +13Xx+6 lim J21+x -5
a) 3x*+2x-8 6) x® —64

10x-3 li ( 2x )2—5x
g) 2x° +4x+3 Z xll?o 2x-3
Pemenne:

5x?+13x+6
im———
a) 7 3X°+2x-8

0

Nmeem HeompeneneHHOCTh Buaa 0.

32



Jlyis ee pacKpbITHS Pa3ioKUM KBaJpaTHbIE TPEXWICHBI HA JTUHEWHbBIE MHOXKH-
Tenu 1o Gopmyiie
2
ax” +bx+c=a(x—Xx)(X—X,).

Nmeewm:

, 5(x+2 x+>

9X° +13x+6 . 5
anJz 3x2+2x—8 - >!I—>m2 4
XoHex= 3(x+2{x—3)

(x+2)

CokpaTuB 00IIHIA MHOXKHUTEb
. B5x*+13x+6 ,. 5x+3 7
x>-2 3X°+2x-8 »23x—-4 10

, TIOJly4HM:

. A21+X -5
lim ————
6) ** X —64
Y
Mmeem HeonpeneaeHHOCT BUaa 0.
Jlnst ee pacKpbITUSI YMHOXUM, U YHUCIUTENb, U 3HAMEHATEIb JaHHOW Jpo0u Ha

BBIpA’KEHNUE, COMPSIKEHHOE YHCINTENIO (3HAMEHATEIIO), a MMEHHO: V21+X+3,
Nmeem:

i (v21+ x —=5)(v/21+ x +5)
im =
o4 (x° —64)(W21+ X +5)

JUist ynpoIleHus: YUCIUTENSE BOCTIONIb3yeMcsl (POpMYJIOif:

(a-b)a+b)=a’~b* o a=+21+x-5 b=+21+x+5

_ (v/21+ x)? —52 iim 21+x-25 _
4 (x° —64)(\/21+ X +5) 4 (x* —64)(v/21+ X +5)

. X—4
=lim =
x4 (x° —64)(v21+ x +5)
Pa3noxum nepBblii COMHOKHUTENL 3HAMEHATENS 110 (hopMyJie:
a’-b’=(a—-b)(@*+ab+b’

) re =% b=4

. (x—=4)
=lim =
o4 (x —4)(X2 +8X +16)(+/21+ X +5)
. 1 1
lim =
x4 (x? +8x+16)(v21+ x +5) 480
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: 10x -3
g) 772X +4x+3

Ecnu uncnurens U 3HaMEHATeh IPOOH MPEACTABISIOT CO00M anredpandeckue
o0

MHOT'O4JICHBI 1 UMCCTCA HCOIIPCACICHHOCTL B A 0 , TO i1 €€ PACKPBITUS U YU CJIN-
TCJIb, U 3HAMCHATCJIb ACJIAT HAa X B CTapHIeﬁ CTCIICHU 3HaMeHaTens. B JaHHOM CJIy4dac

3
CTapmasa CTCIICHb pPaBHA 3, IIOOTOMY, U YHCJIUTCIIb, U 3HAMCHATCJIb ACJINM HaX |

MEEM:
10x 3 10 3
BV 27
lim —X*—X = lim XX _ =
x>0 2x® 4x 3 o=, 4 3
st st s 2+ 2t s
X X x X® X

(1o Teopeme o mpeene YacTHOTo, UMEEM)

i 10 3
U R

p— - 4 3 p—
X'L”L(Z et ij

(o TeopeMe o Tpesesie CyMMbI, UMEEM )

lim 10 lim 3
_ X—>—0 X2 X—>—© X3 _ 9 _ O
: .4 .3 2
lim 2+ lim — + lim —
X—>—0 X——o0 ¥ X——o X

2) lim( 2x )Z—Sx

x—oo \2x—3

[ee]
Nmeem HEONPEAEIEHHOCTh BUIA: 1,
J{1s1 ee pacKphITUSL BOCIIONB3YEMCSl BTOPBIM 3aMedaTeIbHbIM ITPEACIIOM:

Iim(1+ 1) =e
U—>o0! u

[IpeoOpa3yem BbIpakeHHE B CKOOKE U BBIJICIUM €AUHUILY:

(2x VY (2x=343Y (2x—3 3
lim =lim| ——— =lim + =
x—>%\ 2X —3 x>x\ - 2X—3 x>\ 2X—3  2X—3
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L.(2_5X)
2-5x 2x-3

3 (250 i (253 15

= lime2x3 —pr X3 —g 2

X—>0) 2X — X—>0) 2X—3 X—>0

2.6. 1uddepennuanbHoe ucumncjieHne PyHKIMU OTHOM NepeMeHHOM’

Ilepeyenns M3y4aeMbIX BOIIPOCOB.

[Tpupamenue aprymeHnTta U (YHKIHH, TOHSATHE MPOU3BOIHON HEMPEPHIBHON
¢bynaxun. [lpaBuna guddepenuupoBanust (IPOM3BOJHAS CYMMBI, MPOU3BEICHUS,
JacTHOTO | T.1.). [Ipon3BomHas 35eMeHTapHBIX (DYHKIHH, CIIOKHOW, HESIBHO 3aaH-
HOI1, TapaMeTpUUeCKH 3aJaHHON PyHKIUU. [ 'eoMeTpUuecKuil 1 MEXaHUYECKUI CMBICI
npous3BoaAHOM. Jlorapupmuueckoe nuddepenunrporanue. [Ipor3BogHbIe BRICIIMX TO-
psaaxoB. Juddepenuman, ero cpoiictsa, reoMmerpuueckuid cMbici. uddepenumans
BBICIIUX MOPAAKOB. OCHOBHBIE TeopeMbl 0 TuddepeHupyemsix GyHKuusax. [Tpume-
HeHue AuQdepeHInaIbHOr0 UCUUCICHUS K HaX0XKIEHUIO npeaenoB (mpasuiio Jlonu-
Tajus), K 00IIeMy ucciae0BaHui0 (PYHKIIMU U TTOCTPOEHUIO ee rpaduka (Bo3pacTaHue,
yObIBaHUE (PYHKLINN, HEOOXOAUMBIE U JOCTATOYHBIE YCIOBUSI SKCTPEMYMOB (DYHKIIUH,
OTpe/ieNIEHUE BBITYKIOCTEH U TOUEK reperuda).

MeToanyeckue yKasaHusl.
[TonsiTe MPOW3BOJHON — OAHO M3 OCHOBHBIX MOHSATHM MAaTEMATHYECKOTO aHAIM3A.
Besikuit mporecc win ABI€HUE, TPOTEKAOIIEE BO BPEMEHHU, XapaKTEPU3YIOTCS HApA Ly
C IPYTMMHM ITOKA3aTEISIMHU TAKOW BAaKHOM XapaKTEPHUCTUKOM, KaK CKOPOCTb. MOXKHO
TOBOPHUTH O 3a]1a4€ HAXOXKACHUS CKOPOCTH HEPABHOMEPHOT'O IBUKEHUS, XUMHUECKON
peaKuuy, HaArpEBAHUS U OCTBIBAHUS HATPETOTO TEJNA, MPOU3BOAUTEIBHOCTH TPyAa U
T.A. Bce aTH 3amauyn npuUBOIAT K OJHOTUIIHBIM BBIYMCIIEHUSM, PE3YyJIbTaT KOTOPBIX
Ha3bIBAIOT MMPOU3BOAHOMN. BaKHO yCBOUTH MOHSATHE MMPOU3BOIHOM, CIOCOOBI €€ BhIUHUC-
JICHUS, A TAKXKE HAYYUTHCS IPUMEHATH 3TO MOHATHUE IPU PELIEHUN ITPUKIAJHBIX 3a7a4.

Jluteparypa. B npemnaraemoit muteparype [1, 8,9,11] crynenty HeoOxoaumMo
JUIsl OCBOEHUS TEMBI U3YUYUTh OTHOCSIIMECS K TaHHOW TEME TJIaBbl U Pa3/Ieiibl.

KoHTpoJibHBIE BONIPOCHI.

1. Onpenenenue npousBoAHon. Ee MexaHMUEeCKU U T€OMETPUYECKUN CMBICIL.
VYpaBHeHUE KacaTelbHON K TpaduKy pyHKIUU.

2. CoiicTBa mpon3BogHONW. OCHOBHEIE MpaBUiIa HAXOXKICHHS POU3BOIHBIX.

3. Tabnuiia Npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH.

4. TIpou3BOIHBIE BBICIIMX MOPSIKOB.

5. Iuddepenuman pynkuuu. 'eomerpuueckuit cMmpici. Mcnonas3oBaHue B npu-
OJIMKEHHBIX BHIYMCIICHUSX.

6. [IpaBuio Jlomurans ajisi pacKpbITHS HEOMPEACICHHOCTEH ISl BHIYMCICHUS
IIPENETIOB.

7. Ilpu3zHaku Bo3pacTanus U yObIBaHUS (PYHKITUN B HHTEPBAJE.
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8. OxctpemyMm ¢yHkimu. HeobxonuMblie 1 JOCTaTOYHBIE YCIOBHS IKCTpEMyMa

(GyHKIUY.
9. HampaBiieHre BBIMMYKIOCTH, BOTHYTOCTH M TOYKH Tiepernda rpaduka QpyHk-

U,
10. Cxema uccnenoBanus GyHKIIUN U TTIOCTPOCHUS ee Tpaduka.

Penienye TMOBLIX 3a/1a4.
IIpumep 30. Haiitu npon3BoAHbBIE CIEAYIOMUX (YHKIIHIA:

y=5+2x" + y:cosz(3x+2)

a) 4X+5)3 6) X2 —2x

0)

y =sin®(3x +1) - arccos /x

Peuwenue:

y =5+ 2x° +

a) 4x+5)

[Ipyn HAXOXIEHUHU TPOU3BOIHON JaHHOW (YHKIIMH BOCHIOJB3yeMCS CIEIyIo-
MH GpopMysiaMu:

(uxv) =u"=Vv

(un)/ =n-u 1

Nmeewm:

!

y-(ov20)?] b ocsey -

= %(5+2x2)‘§ 4x-12(x? - 4x+5) " (2x - 4)

1 f—
y' =2x(5+2x%)2 _1a2x-4) -
(x* —4x+5)
6 Y= sin”(3x +1) - arccos Jx
[Ipu BeIUKCIEHUN TIPOU3BOIHON JaHHOW (PYHKIIMM BOCTIOIb3yeMcs (pOopMyIIoit:
(u-v)=u-v+u-v
Nmeewm:
y' = (5in®(3x +1))" - arccos /x +sin® (3x +1)(arccos ,/x) (*)
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[Tpu BBIMMCICHUN TTPOU3BOIHON MEPBOTO COMHOKHUTENS BOCTOIb3yeMcs (op-
MYJIOU

nyr _ n-1 ,.r
"' =n-u""-u T

u=sin(3x+1) = (sin®(3x +1))' =

=5sin*(3x+1)-cos(3x +1)-3=15sin*(3x +1) - cos(3x +1)

[Tpu BEIYKMCIICHUH ITPOU3BOIHON BTOPOIO COMHOKHUTEIS BOCIIOIB3YEMCS CIIETY-
fo1en GpopmyIoit:

!

(arccosu)' =—

1—u2.u

! 1 1

: 21-x Jx

1 .(XE)':_

1 _
T 2x
V1-(x?)?

HOI[CTaBJ'I}IH BBIYHUCJICHHBIC IIPON3BOJHBIC B PABCHCTBO (*), HUMCCM.:

(arccosv/x)' =—

y' =15sin*(3x +1) - cos(3x +1) -arccosv/x —sin®(3x +1) - t 1
2J1-x Jx
_ cos’(3x+2)
8) x? —2x

B nanHoMm cityyae cHauasa BOCIOIb3yeMcs (hOpMYJION:

( u j _uv-uw
v V2
, (cos®(3x+2)) - (x* —2x) —cos*(3x + 2) - (x* = 2x)’
y = 2 2
(x* —2x)

[Tpou3BOAHYIO YHMCAUTENIS M 3HAMCHATENS BBIYMCISAEM, UCIOIL3YS (HOPMYITy
(un)/ =n- un—1 i U'

(cos*(3x +2))' = 2c0s(3x + 2) - (—sin(3x + 2)) - 3=—-3sin(2(3x + 2))

T.K. 2Sina-cosa =sin2a

a (F=2x)=2x-2
B pesynbrare nosydaem:

, —3sin(6x+4)-(x* —2x) —cos*(3x+2) - (2x — 2)
y = 2 2
(X —2x)
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2.7. {udpepeHunaibHOe HCHUCIeHNE (PYHKIHI HECKOJIbKHUX MepeMeHHbIX

IlepevyeHnnb n3yyaeMbIX BONIPOCOB.

@YHKIMHU IBYX [IEPEMEHHBIX, OCHOBHBIE IOHATHS. YacTHBIE MPOU3BOJIHBIE TIEP-
BOTO U BTOPOTo mopsiikoB. [lomueiii auddepeniman, ero npuMeHeHne K npuoInKeH-
HBIM BBIYUCIICHUSAM. DKCTpEMYM (DYHKIIMH IBYX MTEPEMEHHBIX (HEOOXOIMMBIC U JJOCTa-
TOYHBIE YCIOBHS 3KcTpemyMa). Haubomnbiiiee 1 HauMeHbllee 3Ha4eHus (PyHKIUHN B 3a-
MKHYTOW 00JIaCTH.

MeToauueckue yKazaHmsl.

B naHHOl TeMe paccMaTpUBAIOTCA NIEPEMEHHBIE BEJIMYMHBI, 3aBUCSIIUE OT HE-
CKOJIBKUX JAPYTHUX MEepeMEHHBIX BennurH. Heo0X0IMMOCTh N3y4eHHs TaKOTO BUJIA 3a-
BUCHUMOCTEHN BbI3BaHbl TEM, YTO BO MHOTHUX IPOLIECCAX U SIBJICHUSX, BCTPEUYAIOIINXCS B
MPUPOJE, TEXHUKE, B TPAKTUYECKOM JIEATEIbHOCTH YEIOBEKA, YUCIOBBIE 3HAUEHUS O~
HOI BEJIMYUHBI ONPEIEISIIOTCA HA0OPOM U3 ABYX, TPEX U OOJIBIIEr0 KOJIMYECTBa HE3a-
BHCHUMBIX ITIepeMEHHBIX. [Ipy U3ydueHnn 3TUX SBICHUM UCTIOIB3YIOT MOHATHE (DYHKITUU
HECKOJIbKUX MEPEMEHHBIX.

Jluteparypa. B npeiaraemotii iureparype [1, 8, 11] crynenty HeoOXoaumMo st
OCBOCHUS TEMbI U3YYHUTh OTHOCSIIUECS K IAaHHOM TeME TJIaBbl U Pa3Aeibl.

KoHTpoJsibHBIE BOIIPOCHI.

. OyHKIMHU JBYX NepeMeHHbIX. O01acTh ONpeAeIeHHUs.

. Jlunuu ypoBHa. [lonarue o pyHKIUSIX Tpex U OoJiee epEeMEHHBIX.

. [Ipenen dhyukimu.

. HenpepbiBHOCTS.

. HactHble npon3BoaHbIE. MIX TEOMETPUUECKAN U MEXaHUYECKUN CMBICIL.

. [Monusiit nudepenima, ero MpUIOKEHUE K MTPUOINKEHHBIM BEIYHCICHHUSIM.
. YacTHble MpOU3BOIHBIC U MOJIHBIE JU(PEepeHITHATBI BBICITUX TMOPSIIKOB.

. DKCTpeMyMbl (DYHKIIMH JIBYX MIEPEMEHHBIX.

O© 00 NO O WDN P

. HeoOxoaumsie ycnoBus. [IoHsITHE O 1OCTAaTOYHBIX YCIOBUSAX AKCTPEMYMA.

Penienue THOBLIX 3a/1a4.

07 0z

IIpumep 31. Haittu yacTHbIe NpONU3BOAHBIE ox oy

. X+a
Z=Insin ———

Jy

byHKIIUN
Pewenue:

CuuTast y NOCTOSTHHOM BEJIMUMHOM (TOTAa U \/)_I TaKXe IMOCTOSHHAS BEJIMYNHA),

ax nepeMeHHoﬁ, IIoJrydacM 4aCTHYIO IIPOU3BOAHYTO I10 X:
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a
X

1 x+a 1 x+a
TS L RS Tl
Jy

Cuurasi X TOCTOSIHHON BEJIMYMHOM, a y IEPEMEHHOM, MOTy4yaeM YacTHYIO MPo-

U3BOJIHYIO TI0 Y-

a

¥

/

_ 1 cosXta [ x+a _—(x+a) tx+a
I RN 2 W RPN TN 7
Jy

2.8. HeomnpenesieHHbIN HHTETpaJ
IlepeyeHsb u3yuaeMbIX BONPOCOB.

[Tonsitue HCOIIPCACICHHOI'O NHTCTpajia, CBOI?ICTB&, Ta6J'II/II_Ia OCHOBHBIX HCOIIPC-

ACJICHHBIX HHTCIPAJIOB. OcHOBHBIC MCTOAbI MHTCI'PUPOBAHUA (HGHOCpGIICTBGHHOFO,

MOJICTAHOBKOM, 10 YacTsiMm). IHTerpupoBaHue panuoHaIbHBIX APOOEH, TPUTOHOMET-
PUYECKUX U UPPAITMOHAIIBHBIX (PYHKITUH.

Meroanuyeckue peKOMEHIALNH.
WuTerpupoBanue — AeicTBUE, 00paTHOE HAXOXKIECHUIO MPOU3BOAHON. BaxkHo
YCBOUTH OCHOBHBIE (POPMYJIbI HHTETPUPOBAHUS U METOAbl MHTEIPUPOBAHUS, TAK KaK

HHTCTPAI NPUMCHACTCS ITPHU PCIICHUKY MHOTHUX ITPAKTUYCCKHUX 3aaa4.

JIumepamypa. B npennaraemoit mutepatype [1, 4, 11] cTryaeHTy HeoOX0aUMO
JUTSI OCBOCHHS TEMbI U3YYUTh OTHOCSIIIHECS K JAHHOU TeM€ IJIaBbl U pa3/ieJibl.

KoHTpoJsbHBIE BONIPOCHI.

©oOoNOO A WDNRE

el el el
A WODNBE O

[TepBooOpa3Hast pyHKIUS.

HeonpenenenHpiii mHTErpan u €ero CBOMCTBA.

Tabnuia OCHOBHBIX UHTETPAJIOB.

OCHOBHBIE METO/bI UHTEIPUPOBAHUS: HENOCPEACTBEHHOE HHTETPUPOBAHHME.
OCHOBHBIE METOIbI HHTETPUPOBAHHUS: 3aMEHA IEPEMEHHOM.

OCHOBHBIE METOJIbI HHTETPUPOBAHUS: HHTETPUPOBAHUE 10 YACTSM.
[Ipocreiiive paroHagbHbIE IPOOH U UX UHTETPUPOBAHHUE.

[IpaBunbHBIE ¥ HENPABUIIbHBIE PALIMOHATIBHBIE IPOOU.

Paznoxenue npaBuiIbHON pallMOHAILHOM APOOH HA MpOCTEUIIHE.

. UHTerpupoBanue qpoOHO-palliOHANbHBIX (QYHKIIUM.

. UaTerpupoBanue HEKOTOPHIX BUJIOB TPUTOHOMETPUUECKUX (DYHKIIUH.
. YHUBepcanabHas TPUTOHOMETPUYECKAS! MOJACTAHOBKA.

. MaTerpanel BUaa: [ sin™x - cos™xdx

. IHTErprpoBaHre HEKOTOPHIX BUI0B HPPALIMOHAIBHBIX BBIPAXKECHHI.
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PemieHune THNOBBIX 3a/a4.
Ipumep 32. Halitu HeonpeAeI€HHbIA UHTETPal.

dx
.[ cos(In x) o

Pewenue:

PemuMm "BHECEHHMEM TIepeMeHHOM 1Mo/ 3HaK nuddepenmnmana.
dx
— =d(Inx)

Tak kak X , TO

jcos(ln X) d—;( = _[cos(ln x)d (In x) =sin(In x) +C
IIposepka:

. 1
d(sin(In x) + C = cos(In x) = dx
X
. . _f In xdx.
Ipumep 33. Halitu HeonpeaeIeHHBIM HHTETpa
Pewenue:
Pemraem 3toT nHTETpan "mo yactam"

u=Inx dv=dx
[Honmoxum

du:%; v:jdx=x.
Haiinem X

_[udv:u-v—_[v-du

[Ipumensia popmMyily HHTETPUPOBAHUS IO YACTAM

IInxdx=xInx—jdx=xInx—x+C

x* +x+1
IIpumep 34. Haiitu HeonpeneneHHbIi uaTerpan = X (x*+1)
Pewenue:
JlanHast moABIHTErpaJibHAs APOOb — HEMIPABUIIbHASL, TO3TOMY CHA4ajla BbIIEIUM
LEJTYIO 4acTh

X2+ x+1 xX*+x+1 1

2 =73 =1+ 3
X(x°+1) X* + X X* + X
1

3 v o
[IpenacraBum apods X +X B BUAE CYMMBI TPOCTEUIITUX TIPOOCH:

40



1 1 :é+Bx+D:A(x2+1)+x(Bx+D):Ax2+Bx2+A+Dx:
X4x x(x*+1D) x  x*+1 X(x? +1) X(x? +1)
x*(A+B)+Dx+A

X(x? +1)

MeTtonom «HeompeneneHHbIX Ko GUIMEHTOBY HaxoauM 3HaueHusa A, B u D:
Torna
A+B=0,D=0A=1

ciegoBareibHo, A=1B=-1D=0

[Tomyuum
x> +X+1 1 —X dx 1pd(x*+1)
J.—X.(Xz+1)dx:.|.(1+;+X2+de:jdx+.|.7—z ﬁ=x+ln|x|+ln‘x2+]hc

IIpumep 35. Hautu  HeompeneneHHbIN J‘ cos* xdx HHTerpan
Pewenue:

[TpumenumM hopmyity HOHMKEHUS CTETICHU:

2cos’ o =1+c0s2«

2

dej:%[wrsin 2x+(%x+%sin 4XD+C

2
j(cosz x)2dx = I(M) dx = %j(1+ 2C0S2X + C0s’ 2X)dx =

=1(x+sin 2x+I
4

2.9. OnpenesieHHbIH 1 HECOOCTBEHHbI MHTErpaJl

IlepeyeHns n3yyaeMbIX BOIIPOCOB.

OrnpeneneHHbiil HHTErpa Kak npeaesl HHTETPaJbHOM CYMMBI, TEOMETPUYECKHAN
CMBICJI, OCHOBHBIE CBOMCTBA, (hopmyna HeroToHa-JIeliOHUIIA, METOMIBI BBIUMCICHUS
OTIPEJICIICHHBIX HHTETPaIOB (3aMEHOM IepeMeHHOM, 1o YacTsaM). HecoOcTBeHHBIC MH-
terpansl [ u Il pona. ['eomerpuyeckue NpuaoKeHus: ONpeIeIEHHOr0 HHTerpaia (Bbl-
YUCJICHHS TUIOMIAICH TIIIOCKUX (QUTYD, ITMHBI JYTH TIJIOCKOM KPUBOM, 00beMa Tera.

MeToauyeckue yKasaHusl.

®opmyna Hprorona-JleliOHUIIA yCTaHABIMBAET CBSI3b MEXIY JBYMSI OCHOB-
HBIMU TIOHATUSIMU UHTETPAJILHOTO UCUYUCIICHUS: HEONPECIECHHBIM U OMPEICICHHBIM
nHTerpaiamu. OHa MO3BOJISIET BBIYUCIIATH ONPEACIECHHBIC HHTErPANIBI ITyTEM HAXO0XK-
JIeHUs IepBO0Opa3HBIX. ['eoMeTpruecKre MpUIoKEeHHS ONIPEIEIIEHHOTO NHTETpajia MHO-
TOYKCIICHHBI: BBIUMCIICHUE: TJIONIAeH TIOCKUX (uryp, ooObeMa Ten BpalleHHs, JJIHH
JIyT.

MHuorue 3a1aun MEXaHUKH, (PU3UKH, ONOJIOTHH, SKOHOMHUKH MOXKHO PEIITUTh, UC-
M0JIb3Ysl METO/Ibl HHTETPUPOBAHUSI.

JInteparypa. B mpemiaraemoii muteparype [1, 4, 11] ctyneHty HeoOX01umMo
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IUTSL OCBOEHUS TEMbI U3Y4YHTh OTHOCSIIIUECS K JAHHOW T€ME IJ1aBbl U Pa3/IeJbl.
KoHTpoJibHBIE BONIPOCHI.

. 'eoMmeTpuyeckuii CMBICH OMPEIEIEHHOIO HHTErpaa.

. OCHOBHBbIE CBOICTBA ONPEEICHHOT0 UHTETpaIa.

. ®opmyna Herorona-JleiOHuma.

. 3aMeHa MepEeMEHHOM B ONIPEACICHHOM UHTErpaie.

. @opMyra HHTETPUPOBAHMS IO YACTAM ISl ONIPEAEIIEHHOIO HHTErPall.

o O B WDN B

. HecoOcTBeHHbIE MHTErpasbl (ciydaid 0ECKOHEUHBIX MPEAEIOB HUHTErPUPOBa-
HUSA).

\l

. HecoOcTBenHbIe nHTErpaibl (MHTErpasIbl OT Pa3phIBHBIX (DYHKIIHN).
. Beraucnenue miuomaaei miockux GUryp B IEKapTOBBIX KOOPIWHATAX.
9. Beruncienne 00HEMOB TEJ BpaIICHUS.

oo

Pemienue TUIIOBBIX 3a7a4.

IIpumep 33. Beruucauts mioniaab GUrypsl, OrpaHU4eHHON JTUHUSAMU
2

y=X+2, y:2x—%+6

Pewenue:
Haiinem a0Ocuucchl TOUeK nepeceyeHus: NpsMoi ¢ mapabosion, peinB CUCTEMY
YPaBHEHUI:
y=X+2,

2

X
=2X——+6.
y 2

xl — _2, x2 — 1.
Pemmas sty cucremy noixy4yum

OT10 1 OyAyT IIpeaebl HHTETPUPOBAHMUS.

Wrak, nanaeie TuHUK niepecekarotcs B Toukax A(-2; 0), B(4; 6).

OTH TUHUKA 00Pa3yIOT 3aMKHYTYIO Gurypy (puc. 9), miomaas KOTOpoi paBHa
OTIpeIeTICHHOMY UHTETpaly:

Pucynok 9
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4 2 4 2 2 3
S:j 2x— 2 41 6-x-2 dx=I x— 2 valdx=| X ax
5 2 2 2 3

-2

g—%+16—£—§+8:18
2 6 2 6

2.10. IndpdepenuuaibHbie ypAaBHEHHUS

IlepeyeHb U3yyaemMbIX BONPOCOB.

O6mue nousatus. uddepennnanbupie ypaBHEHUS ¢ pa3aeisiONMMUCS repe-
MEHHBIMH, TUHEHHBIC, BTOPOTO MOPSAKA C TOCTOSHHBIMEU Koddurmentamu. [Tormxe-
HUE TIOpSJIKA YPaBHEHUS.

MeTtoauyeckue yKkazaHusl.

MHorounciaeHHbIE 3a/ladll €CTECTBO3HAHMSI, TEXHUKH, MEXaHUKH, OMOJIOTHH,
XUMUHU U JAPYTUX OTpacied 3HaAHWM CBOIATCS K TOMY, YTO IO 3aJJaHHBIM CBONCTBaM
HEKOTOPOTO IIpoliecca WK SIBJICHUS HE00X0IMMO HAMTH MaTeMaTUYECKYIO0 MOJIEIIb ca-
MOTO Tpoliecca B Buae (HOpMysibl, CBA3BIBAIONIEH MEPEMEHHbIE BEIUYUHBI B BUJC
byHKIIMOHATBHOU 3aBUCUMOCTH. [Ipy 3ydeHnn TakuX 33724 UCTIONB3YIOT AU depeH-
IIMaJbHBIC YPaBHEHUS.

Jluteparypa. B npeiaraemoit iureparype [1, 4, 11] crynenty HeoOXoauMo st
OCBOEHHS TEMbI H3YYHUTh OTHOCSIIIUECS K TaHHON T€ME TJIaBbl U Pa3/ICIIbL.

KoHTposbHbIE BONPOCHI.

1. Juddepenmnmanbabie ypaBHEHHS TEPBOTO MOPSAKA.

2. OO6miee v YaCTHOE pEIICHUS.

3. 3anmaua Korm.

4. ®opMyIMpOBKA TEOPEMBI CYIIECTBOBAHUS U €AMHCTBEHHOCTH PEIICHUS 3a-
naun Komwm.

5. HHrerpupoBaHue NpoCTEHIINX TUIOB AU(GepeHIUaIbHbIX YpaBHEHUI
NEPBOTO MOPSIKA.

6. Juddepennuanbabie ypaBHEHUS C PA3ACISIONIUIMUCS IEPEMEHHBIMH.

7. Opnopoanbie nuddepeHImaibHble YpaBHEHUS MIEPBOTO MOPSIKA.

8. Jluneitnbie qudpepeHnranbubie ypaBHEHUS IEPBOTO MOPSIIKA.

9. Juddepennmanbubie ypaBHEHHS, JOMYCKAOIUE TTOHUKECHUE MOPSIKA.

10. JIunetinbie nuddepeHranbHble YpaBHEHUsT BTOPOro nopsinka. OIHOpOIHbIC
ypaBHEHHSI.

11. JIunetinbie omHOpOaHBIE MU PepeHIInaTbHBIE YPaBHEHUS BTOPOTO MOPSIKA
C TIOCTOSIHHBIMU KO3 HUITMEHTAMH.

12. JIunetinpie HEOTHOPOHBIE MU PepeHITAIbHBIE YPABHEHHSI.
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13. JIuneitHble HeoMHOpPOAHBIE AU(QepeHIInanbHble ypaBHEHUS BTOPOTO IO-
psiziKa ¢ TOCTOSHHBIMU K03 (pULlMeHTaMu 1 MpaBoi 4acThIO CIIEUAIBHOTO BUA.

Penienue TMOBLIX 3a/1a4.
IMpumep 34. Haiitu obmiee pemenne auddepeHnaaIsHOoT0 YpaBHEHUS IEPBOTO
MopsiJIKa

(1+ ex)ydy =exdx(1+ y2)

Pewenue:

OT0 ypaBHEHHE SBISICTCA YPAaBHEHUEM C pa3/IeIIONMMHUCS IEPEMEHHBIMH T. K.
Ko3(uImenT npu dX mpeacTaBiseT coboi MpPOM3BECHNE JIBYX COMHOXKHTENEH: €
3aBUCHT TOJILKO OT X, a Beipaxkenue (1+Y2) — ToNbKO 0T Y. AHAJIOrUYHO, KO3 HIHEHT
npu dy Toxe SBISCTCS POU3BEICHUEM JIByX COMHOXHTENeH: (1+€X) 3aBHCUT TOJBKO
OT X, @ BTOPOI COMHOXKHUTEJIb 3aBUCUT TOJIBKO OT Y.

YToObI MPUBECTH €r0 K BUY YPaBHEHUS C Pa3/ICIICHHBIMU MTEPEMEHHBIMU, pa3-
JIEMM BCE WIEHB! ypaBHEHUs Ha npousseneHue (1+eX)(1+Yy?), B pesynbrare IMOaydnMm:
ydy  e*dx
1+y? 1+e*

PemmM 310 ypaBHEHHE MHTETPUPOBAHUEM. 3/1€Ch IPOU3BOJILHYIO TIOCTOSTHHYIO

yaoOHee B3SITh B BUJIC InC

dy | e'd
Jiry=lrer e

%In(1+ y?)=Inl+e*)+InC

In\1+y? =InC(L+e%)

[ 2 _ X
1+y" =C(+e’) _ ATO OOIIMIA MHTETPAJT UCXOHOTO YPABHEHHSI.

IMpumep 35. Haiitu oOiiee pemenue auddepeHmaisHOro ypaBHEHUS! BTOPOTO
MOpsIZIKa, TOMYCKAIOMIEro MOHMKCHUE TIOPSIKA:
y" = X+sin x

"

Pewenue:
OO61ee peleHre 3TOro ypaBHEHUsI HAXO0UM MOCJIEI0BATEIbHBIM TPEXKPATHBIM

MHTErpupoBanuem. Mmeem:
X2
y" = [ (x+sin x)dx = - —cosx+c,
2

, x? X3 .
y =J. S —COSX+C, dX="-—sinX+CX+C,
2 6
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3 4 2
X X X
y:j(g—sm x+clx+czjdx:ﬂ+cosx+cl?+czx+c3

2.11. Teopusi BeposiTHOCTEH CJIydallHBIX COOBITHH

IlepedyeHb n3yyaeMbIX BOIIPOCOB.

Knaccudpukanums coObituil. CTaTUCTHYECKOE, KIIACCHYECKOE, TeOMETPUUYECKOE
ompenesieHHe BeposATHOCTU. (CBOMCTBa BEPOSTHOCTEH. YCIIOBHAs BEPOSTHOCTD.
dopmyna mosHoi BeposTHOCTH, (hopmyia baiieca. [ToBTopHbie ucnbiTanus. @opmyna
bepuymnu. [Ipenensubie Teopemsl MyaBpa-Jlamnaca.

MeTtoan4yeckue yKa3zaHusl.

Teopus BepOsSTHOCTEHN M3y4aeT 0OBEKTUBHbBIE 3aKOHOMEPHOCTH MAacCOBBIX CITy-
yailHeIX coObITH. CO3/1al0TCSI MaTeMAaTUYECKUE MOJENH, B KOTOPBIX YUUTHIBAIOTCA
HanOoJiee CYIIECTBEHHbIE OCOOCHHOCTH H3Y4YaeMOT'O SBJIEHUS C JIONYIIECHUSIMH.
OHa siBIIsIeTCA TEOPETUUECKON 0a30i Uisi MAaTEMaTUYECKON CTATUCTUKH, 3aHUMAlo-
mieics pa3paboTKON METOJIOB cOOpa, onucaHusi 1 00pabOTKU Pe3yIbTaTOB HAOIOIE-
HUM.

JIuteparypa. B npennaraemoii nurepatype [1-4] cTyaeHTy HEOOXOOUMO st
OCBOEHMSI TEMBI U3yUUTh OTHOCSIIMECS K JaHHOW TEME TJIaBbl U Pa3IeIIbl.

KoHTposbHbIE BONPOCHI.

1. Cnyuaitaeie coObiTus. Kiaccuueckoe, CTaTUCTHUUECKOE, T€OMETPUUECKOE
ONpeaeIeHUs] BEPOATHOCTH.

2. TlpousBeneHune COOBITHIA.
3aBUCUMBIE U HE3aBUCUMBIE COOBITHSI.

TeopeMbl YMHOKEHUS BEPOSTHOCTEN.

CymmMma cobObiTuii. TeopeMbl ClIoKEeHHUS.
CrnencTBus U3 TEOPEM CIIOKEHUS U YMHOXKEHUS.
dopmyia OITHON BEPOSITHOCTH.

0 N O W

®opmynsl belieca.

9. OcnoBHble Gpopmyisl kKoMOnHATOPUKHU. [loBTOpEeHNEe ncnbiTanuit. @opmyna
bepnym.

10. JlokansHas 1 uHTErpanbHas Teopemsl Jlamaca.

PemieHune THNIOBBLIX 3a1a4.

IIpumep 36. B rpynne 12 cTyneHTOB, cpeau KOTOpPBIX 8 OTIMYHHUKOB. 110
CIUCKY Hayjaaudy otoopanu 9 crynentoB. HailTu BepOSITHOCTH TOTO, YTO CPEIU OTO-
OpaHHBIX CTYACHTOB 6 OTJIIMYHUKOB.

Pemenne:
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OO611ee YMCcI0 BO3MOKHBIX 3JIEMEHTAPHBIX UCXOI0B UCTIBITAHUS N PABHO YUCITY
Croco00B, KOTOPBIMUA MOXKHO OTOOpaTh 9 CTyI€HTOB U3 12, T. €. YHUCIy couemanuii u3
12 sneMeHTOB 1O 9 37IEMEHTOB:

n=C%;

OmnpenenuM 4UCIO UCXOAOB M, GIArONPUSATCTBYIOMIUX UHTEPECYIOIMIEMY Hac
coObrTHio A (cpenu 9 cTyneHToB 6 OTIMYHUKOB). Hamo BeIOpaTh 6 CTYACHTOB OTINY-
HKKOB 13 § ormunnkoB C % crocobamu.

[Tpu 3TOM OCTanbHbIE 9 — 6 = 3 CTyZieHTa HE OTIMYHUKH. BrIOpaTh Tpex cTyieH-
TOB HEe OTIMYHUKOB 13 12 — 8 = 4 moxuO C 3, cmocobamu. CiienoBaTebHO, YHCIO
0JIaronpUATCTBYIOIIUX UCXOJI0B PABHO

m=C%-C3.

Hckomas BeposITHOCTh paBHa OTHOIIICHUIO YKCIIa UCXO0JI0B, OJIArONpUsITCTBYIO-
IIUX COOBITHIO, K YUCITY BCEX JIEMEHTAPHBIX NCXO0B:

8! 4
p(A) = C5Ci 6 (8—6)I3I(4—3)!  8!4191(12-9)! 14
o, 1zt C612131(4—-3)112! 15
91(12 — 9)!
P(A _14
( )—ﬁ

OtBeT: BeposaTHOCTB TOr0, 4TO Cpeii OTOOPaHHBIX 9 CTyAEHTOB 6 OTIIMYHUKOB
paBHa 14/55.

IIpumep 37. Monety OpocatoT nth pa3. HaliTu BeposITHOCTb TOT0, UTO «rep0»
BBITNIAJICT: a) POBHO JBa pa3a; 0) MEHee ABYX pa3; B) HE MEHEE JIBYX pas.

Pewenue:

1
BeposiTHOCTB TOr0, YTO BBINAJET “TepO” paBHA p = 5= 0.5, He «repO» (permika)

paBHa (=1-p=0,5. Monery 6pocaroT nsiTh pas, 3HauuT N = 5. [Ipumernm popmyry
bepnymnu:

a) BEpOSTHOCTh TOTO, YTO “rep6” BBITIAJIET POBHO JIBa pa3a

n! k n—k— 2() £5-2— 5_ 45_ 5
Ps (2) = -t P 4 21-(5— 2)'05 0,5 2'3'05 T 232 16
0) BEpOSITHOCTH TOTO, UTO “rep6” BBIITAJICT MEHEE IBYX Pa3
Ps (k<2) = P5 (0) +Ps (1)= ——(0,5/°+(0.5)° - .(05) - =

0!-5! 1!1-4!

B) BEPOSITHOCTH TOTO, UTO “Tep0’” BBIMAAET HE MEHEEe JBYX pa3
Ps(k>2)-1-Ps(k<2)=1-3/16 = 13/16.
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OtBeT: BeposTHOCTH TOTO, 94TO IepO BBINMATAET POBHO JBa pas3a paBHa 5/16, me-
Hee BYX pa3 — paBHa 3/16, He MeHee IByX pa3 paBHa 13/16.

2.12. Teopusi BeposAITHOCTEl CIy4aliHbIX BeJIMYUH

IlepedyeHb n3yyaeMbIX BOIIPOCOB.

Ornpenenenue ciy4yallHOW BEJIMYUHBI, TUCKPETHOCTh U HEMPEPBIBHOCTh. 3aKOH
pacnpeneneHus, GyHKUUS pachpenesieHus, TUIOTHOCTh pacnpeneneHus. YucnoBbie
XapaKTEpUCTUKN CIYyYaWHBIX BEIWYMH: MAaTEMaTHYECKOE OXHUAAHUE, IHUCIEPCHS,
CpelHEee KBaJpaTHYECKOE OTKIOHEHHE, HX CBOWCTBA. (OCHOBHBIE 3aKOHBI
pacripeniesieHus Ciy4dyalHbIX BeJuuuH (OumHOMUanbHbIM, [lyaccoHa, paBHOMEpHOTO
pacnpeneneHus, HOpMaJIbHBIN).

MeTtoanuyeckue yKazaHusl.

Heo6xoaumo BBISICHUTH OCOOEHHOCTH CIyYalHBIX BEJIMYUH M UX MPUMEHEHHE
Ha npakTtuke. CiydailHasi BEJIMYMHA — 3TO KOJIMYECTBEHHAS! XapaKTEPUCTHUKA UCIIbITa-
HUH, a CIy4aiiHOe COOBITHE -KaueCTBEHHAsI XapaKTEePUCTUKA UCTIbITaHui. Ciny4yaiiHbie
BEJIMYMHBI JEJSATCS HA TUCKPETHBIE U HA HENPEPHIBHEIE.

JIuteparypa. B npemiaraemoii nureparype [1-4] cTryaeHTy HEOOXOAMMO IS
OCBOEHUS TEMBI H3YUYUTh OTHOCSIIMECS K TAaHHOW TEME TJIaBbl U PA3JIEIIb.

KoHTposbHbIE BONPOCHI.

1. UuTerpanbHas QyHKIUs pacipe/ieiieHUs U €€ CBOMCTBA.

2. HenpepbIBHBIE U TUCKPETHBIE CITyYalHbIEC BEJIMUHHBI.

3. Muddepennmansuas GyHKIUS pacnpeneieHus (IUIOTHOCTh BEPOSATHOCTH) U
€€ CBONCTBA.

4. YncnoBble XapaKTEPUCTUKU HEMPEPBIBHBIX CIIyYalHbIX BEJTUYMH.

5. PaBHOMEpHBIN 3aKOH paclpeIeICHHUS.

6. [TokazaTenbHbIN 3aK0H pacnpenencHus. OyHKIYS HAIEKHOCTH.

7. HopmanbpHbIl 3aKOH pacnpeaerneHus. BeposTHOCTh monagaHusl 3HAYEHUU
CJIIy4alHOM BEJIMYMHBI U 33JaHHBIM UHTEPBAJ ISl HOPMAJIBHOTO 3aKOHA.

Pemienune TunoBbIX 3a1a4.
IIpumep 38. Hekortopas ciydaliHasi BEIMYMHA UMEET CIEAYIOIINNA 3aKOH pac-
MIPEAECTIEHUSA:

Haiitn MateMaTnueckoe 0KUJaHUE U TUCIIEPCHIO.

Pewenue: '

Haxoaum marematuueckoe oxunanue M(X) = xip1 + Xop2+ ... + Xnpn,
M(X)=-5-05+25-04+10-0,1=-25+1+1=-0,5
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M(E)=-05
Brruucnum pucnepento o gpopmyie D(X) = M(X?) — [M(X)]?.
Haiiném maTemarnueckoe 0kUAaHNE MX 2:‘ — KBaJ[paTa CJIy4aifHON BEIMUMHBI . .
B nannoMm cnyudae:
M(XH= xfp1+x§p2 +x32p3 +...+x:p,4
MEH=(=505+2,9% 04+10* 01=12,5+2,5410=25
MiA)=-05
Brraucisiem AUCIICPCHIO:
DX =MEXH - (M X)) =25-(-05) =25-025=2475
Otser: M(X) = -0,5, D(X) =24,75

2.13. Dj1eMeHTbI MATEMATHYECKOH CTATUCTHKH

IlepeyeHb U3yyaemMbIX BONMPOCOB.

['enepanbHas U BBIOOPOYHAS COBOKYMHOCTH, UX YHCJIOBBIE XapaKTEPUCTHUKHU.
Cratuctuueckue OIeHKH mapameTpoB pacnpenenacHus. yHKIMoHanbHas, CTaTUCTH-
Yyeckasi, KOppeIsIIMOHHas 3aBUCUMOCTH. BpiOopouHbie ypaBHeHUs perpeccun. Bri6o-
POUYHBIN KOAP(OUIIMEHT KOPPEIISILIUH.

MeToanyeckue yKa3aHusl.

MaremaTtnueckas CTaTUCTUKA UCTIONIB3YETCS TaM, TJIe ISl H3y4eHUs IPOIIECCOB
U SBJICHUM HEIOCTATOYHO TOJHKO Ka4eCTBEHHOM XapaKTepuCTUKH. M3ydaroTcs cro-
coObI cOopa pe3ysIbTaToB HAOMIOACHUHN U UX 00paboTka. Teopust BeposTHOCTEN U3Y-
4aeT 0ObEKTUBHBIE 3aKOHOMEPHOCTH MACCOBBIX CIIyYailHBIX COOBITHIL. OHA ABIISETCS
TEOpPETUYECKOM 0a30i JJiT MaTeMaTUYECKOM CTaTUCTUKU, 3aHUMArOIIehcs pa3padoT-
KOM MeTO/10B cOOpa, onucaHusi 1 00pabOTKH pe3yJIbTaTOB HAOIIOICHUM

JInteparypa. B npemiaraemoii aureparype [1-4] cryaeHTy HEOOXOAMMO IS
OCBOCHHSI TEMbI U3YUUTh OTHOCSAIINECS K TAHHON TeME TJIaBbI M pPa3/Ieibl.

KoHTpoJibHBIE BONIPOCHI.

1. 'enepanpHas 1 BHIOOPOUHAS COBOKYITHOCTH, UX YHCIIOBBIE XapaKTEPUCTUKH.

2. CTaTUCTUYECKHE OLIEHKU NTapaMeTPOB pacipeaesieHusI.

3. OyHKIIMOHATBHAS, CTATHCTHYECKAS, KOPPEISITUNOHHAS 3aBUCUMOCTH.

4. Be1OOpouHbIe ypaBHEHHs perpeccuu. Bei0opouHbiil KoahPUIeHT Koppes-
117078

Penienune TMOBLIX 3a/1a4.

IMpumep 39. [lonyyena tabauiia 4acCTOT OLEHOK 1O KOHTPOJIbHOU padote y 40
y4aluxcs Kjacca:
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OlI€HKa 2 3 4 5
Yacrora 3 8 25 4
40 40 40 40
Haiinure: BEIOOpOYHOE CpeHee 3HAUYCHUE OICHKH, BRIOOPOUYHYIO TUCIICPCHIO;
HCIIPABJICHHYIO BBIOOPOUYHYIO IUCIIEPCHIO; BEIOOPOYHOE CpPETHEE KBAIPATHIECKOE OT-
KJIOHCHHE; NCIIPABJICHHOE BHIOOPOYHOE CpEIHEE KBaIPAaTHISCKOE OTKIOHEHHE.

Pewenue:

1. BeiGopouHoe cpegHee HaxoauM 1o Gpopmyie:

_ 1 2:3+3-8+4-25+5-4
Ry ==X xn; = = 3,75
n 40

2. BriO0opouHyI0 THUCTIEPCUIO HAXOAUM 1O (hopmyJie

n
=D m = )
i=1

3. UcnpaBneHHy0 BEIOOPOUYHYIO AUCTIEPCHIO HAXOIUM IO popMyiie

3|i—‘

2 _p =% 05375 ~ 0.55
S Tno17P T 39 ’

4. BeiOopouyHOE cpeHee KBaIpaTUUECKOE OTKIIOHEHUE

= /D, =/0,5375 = 0,73

5. VcnpasiieHHOE BEIOOPOYHOE CpEHEE KBAAPATHUECKOE OTKIIOHEHHE
s =4/5%2=,/0,55~ 0,74

3. TPEBOBAHUSA K ATTECTALIUMU 110 JUCIHHUIIJIMHE

3.1. Texkymuii KOHTPOJIb U MPOMEKYTOYHAS ATTECTALUS

OCHOBHBIMH BUJIaMU ayIUTOPHBIX YU€OHBIX 3aHATHH MO TUCUUIUIMHE SBISIOTCS
JEeKIMM W  [OpakTuyeckue 3aHAthd. DopMupoBaHME 3HAHUM  CTYAEHTOB
o0OecreunBaeTcsl MpPOBEJCHUEM JIEKIIMOHHBIX 3aHATUH. M3ydyeHue Bcex pas3zenon
TEMAaTUYECKOIO IJIAHA COMTPOBOXKAAETCS MPAKTUUYECKUMHU 3aHATHIMU, B X0J1€ KOTOPBIX
MPOUCXOAUT  3aKpEIUICHHWE  TEOPETHYECKUX  3HaHUK,  (OpPMHUpOBAHUE U
COBEPUIEHCTBOBAHUE YMEHN, HABBIKOB Y KOMIIETEHLIAM.

KoHTponbs 3HaHMI B XOA€ M3Y4YEHUs IUCLMILUIMHBI OCYIIECTBISETCS B BHUIE
TEKyILEro KOHTPOJS W NPOMEXKYTOUHOW aTTeCTallMM 6 gopme 3auema 6 nepeom
cemecmpe U dK3aMeHa 80 MOPOM Y4eOHOM cemecmpe B COOTBETCTBUU C pabO4YUM
IIJIAHOM.
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Tekymuii KOHTPOJb (KOHTPOJIb BBINOJHEHUS 33JaHUl HA CAMOCTOSITENBHYIO
paboTy) mpeaHa3HaueH [JIs MPOBEPKM XOJa M KayecTBa YCBOEHUS CTYACHTAMHU
y4eOHOTO Marepuaia U CTUMYJIUPOBaHUS UX yueOHOU pa®oThl. Tekyuuii KOHTPOJIb
npernoiaraeT NOCTOSHHBIN KOHTPOJIb MTPErno/iaBaTesieM KauecTBa yCBOCHHS y4eOHOTO
MaTepuasia, AaKTUBU3ALUIO YYEOHOW JCSATENBHOCTU CTYJCHTOB Ha 3aHSITHSX,
noOyXJIeHHEe HUX K CaMOCTOATENIbHON cucrematnueckoil pabore. OH HeoOXoauM
oOydaronumcst JJIsi CaMOKOHTpPOJISi Ha pas3HbIX JTanmax oOyudeHus. Pesynbrars
TEKYIIEro KOHTPOJS YYUTBHIBAIOTCS BBICTABICHUEM TMPEIOJaBaTeieM OIICHOK B
KypHaje ydera YCIEeBaeMOCTH M B XOJ¢ ekeMecsuyHol arrectaruu. CTyaeHTy
PEKOMEHIYeTCsl TTPOBEPATh YPOBEHb CBOETO 3HAHUS YYCOHOW MUCHIUTUIUHBI MyTEM
BBITIOJTHCHHSI TECTOBBIX 3/ IaHHMH.

B npunoxennn 1 cChITKM Ha TECTOBBIC 3aaHUSI.

[Tpu TexyieM KOHTPOJIC YCTIEBAEMOCTH YUUTHIBACTCS:

— BBITIOJTHEHUE CTYICHTaMH BceX padOT U 3aJJaHuM, MPEyCMOTPEHHBIX pabouei
MPOrpamMMON JTUCIUTUIHMHBI, & UMEHHO BBINOJTHEHUE 3a/IaHUI HA MPAKTUYECKUX 3aHS-
THUSAX;

— CaMOCTOATEINIbHYIO paboTy 00yUYaroIMXCs;

— MIOCEIIAeMOCTh ayJIUTOPHBIX 3aHATUN (WM 3aHIATHH C TpPUMEHEHUEM
JMCTAHIIMOHHBIX 00pa3oBaTebHbIX TexHOJIorHi — JJOT).

3.2. Kpurepuu BbICTaBJIeHHS OIIEHOK M CHCTEMA OL[EHOK

Pe3ynbpTaThl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OIICHUBAIOTCSI 110 TIATHOAIITH-
HOM LIKaJIE:

oreHka «oTam4Ho» (5) — rpaduk caMOCTOSTCIIbLHON PabOTHl W BCE BHUJIBI
KOHTPOJIHBIX MEPOTIPUATHIN 3a UCTEKAIONTUH ITEPHUO/T BHITIOJHEHBI 00YJArOITIMCS Ha
100 % u 6onee (c onepexeHuem);

olleHKa «xopomo» (4) — rpaduk CcaMOCTOSATEIBHONH pabOThl W BCE BUJIBI
KOHTPOJIHBIX MEPOIPHUATUIN 32 UCTEKAIOUTUI MEPUO/T BHIMOJIHEHBI 00yJaronmuMcs Ha
75 % u Oonee;

OLICHKA «Y/I0BJIETBOPUTEILHO» (3) — rpauiKk CaMOCTOSATEIbHOM pabOTHI U BCE
BUJIbI KOHTPOJBHBIX MEPONPUATUN 32 HMCTEKAIOMIMA TEPUOJ  BBIMOIHEHBI
obyuarommmcs Ha 50 % u Goutee;

OLICHKA «HEYAOBJIETBOPUTEIBHO» (2) — rpadMiKk CaMOCTOATEIILHOW PabOThI U
BCE BHJBl KOHTPOJBHBIX MEPONPUITHI 32 WUCTEKAIONIMN TMEePUOj, BBIMOTHEHBI
oOyuatomumcsi MeHee ueM Ha 50 %.

ornenka «0 6amnoB» (0) — HeT maHHBIX JUIS aTTecTallMu (B Cliydae HESBKH
CTyJICHTa Ha y4eOHBIC 3aHATHS U KOHCYJIbTAIIUH 10 HEYCTAaHOBJICHHOW MPUYHHE U JIP.).

K sk3aMeHy M 3a4eTy JOMYyCKalOTCS CTYACHTHI, UMEIOIINE MO BceM (dopmam
TEKYIIEro KOHTPOJIS MOJIOKUTEIbHBIC OIICHKH.

[TomoxuTenpbHas OIGHKAa Ha 3a4eTe CTABUTCSA CTYACHTY IO pe3yibTaTam
TEKYIIeH yCTIeBaeMOCTH 3a TIEPBBIA CEMECTP.

DK3aMeH MPOBOJATCS B COOTBETCTBUU C IMEPEYHEM BOIPOCOB K DK3aMEHY.
Bormpocsl u 00pasipl MpakTHYEeCKUX 3aJlaHui MO MpOorpaMMe MEPBOTO ceMecTpa Ha
AK3aMEH MPEACTABICHBI B MPUIIOKEHUH 2, BOIIPOCHI U 00pa3Ilbl 3aJaHUI IO TeMaw,
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M3y4aeMbIM BO BTOPOM CEMECTpE, Ha 9K3aMEH TMPEJCTaBICHb B TPWJIOKCHUH 3
JTAaHHOT'O IOcoOus.

DK3aMeHAllMOHHBIA OWJIET COJIEpPKUT JIBa TEOPETHUYECKHX BOIpoca W TpHU
MPaKTUYECKUX 3aJIaHMS.

B xo/1e mMoAroToBKM K 3K3aMEHY MpernoiaBaTeslb MPOBOJUT KOHCYIbTAIIUIO, HA
KOTOPOM CTYyJICHTaM JOBOJMUTCS MOPSAIOK IMPOBEICHHS dK3aMEHA U JJAIOTCS OTBETHI Ha
BOITPOCHI, BEI3BABIIIKE 3aTPYIHECHHS Y CTYJICHTOB B IPOIECCE MOATOTOBKH K IK3aMEHY.

Ecau Tpebyercsi yTOUHUTH OIEHKY WJIM CTENEHb 3HAHUN 0O0Yy4Yaromierocs mo
TOMY WJIM WHOMY BOIPOCY, MpENojaBaTeieM Ha JK3aMEHE 3aJal0TCsi CTYICHTY
JOTIOJIHUTEIIbHBIE BOMPOCHI.

Ha »k3aMeHe He pa3pemiaercsi MOJIb30BaThCAd KOHCIEKTaMH, Y4EOHUKaMH,
y4eOHBIMU ITOCOOUSIMHU U HHBIMU JTOTIOJTHATETFHBIMHI MaTEpPHAIAMH, PACKPBIBAIOIIIUMHA
COJIep>KaHKE BOIIPOCOB.

3HaHUs, YMEHUSI U HABBIKA CTYJACHTOB Ha AK3aMEHE OIPEACIIAIOTCS OIEHKAMH
COTIIMYHOY», «XOPOIIIO», «YJAOBJICTBOPUTEIBHO», «HEYIOBICTBOPUTEIILHO». OOIas
OIICHKa OOBSBIISCTCS CTYJCHTY cpa3y ke MOCe OKOHUAHHUS €ro OTBETa Ha BCE BOIIPOCHI
9K3aMEHAIMOHHOTI0 OMJIeTa.

IIkaJjia mnpoMe:KyTOYHOI aTTeCTAIMM I10 JUCIUILIMHE, TO €CTh OLICHUBAHUS
pe3yJabTaTOB OCBOSHHUS TUCIMIUIMHBI Ha 3K3aMeHEe, OCHOBaHA Ha 4eThIpeXOalIbHOMN
CHCTEME.

OueHka «OTJIMYHO» BBICTABIISETCA B CiIydyae, €ClM CTYACHT MCUEPIBIBAIOIIE,
MOCJIEA0BATEIBHO, YETKO U JOTUUECKH CTPOMHO M3J1araji OTBEThl Ha BOIIPOCHI OUJIETa,
000CHOBBIBasl X B YHUCJIE MPOYEro W 3HAHUSIMU W3 00IIe00pa30BaTEIbHBIX JTUCIIH-
IJIMH, YMEET JieJ1IaTh 000OIIEHHS U BBIBOJIbI, BJIaJCET OCHOBHBIMU TEPMUHAMHU U TTOHS-
TUSIMHU, YMEET TECHO YBSA3bIBATh TEOPUIO C TPAKTUKOMN, CBOOOIHO CIIPABIISICTCS C 3a]1a-
yaMu, BOMPOCAMH U JIPYTUMU BHUJAaMU NMPUMEHEHHUs 3HAHHM, UCIIOIL30BaJ B OTBETE
MaTepual JIONOJHUTEIBHON JIUTEPATYPhl, 1aJI TPABUIbLHBIC OTBETHI HA JOTIOJITHUTEIIb-
HbIE€ BOTIPOCHI.

OueHka «X0pouo» BBICTABJISAETCS B Clydae, €CJIM CTYJEHT TPaMOTHO U MO CY-
IIIECTBY M3JIarajl OTBET Ha BOIMPOCHI OMJICTHI, HE JOMYyCKas CYIIECTBEHHBIX HETOUYHO-
CTeM, HO IMPU 3TOM €TI0 OTBETHI OBLIIM HEJIOCTATOYHO 00OOCHOBAHBI, BJIAICE€T OCHOBHBIMH
TEPMUHAMU U TIOHATUSMHU, MPABUIILHO TPUMEHSET TEOPETUUECKUE MOJIOKEHUS IPU pe-
IIEHWH 3a]1a4, UCTI0JIB3YET B OTBETE MaTepHaj TOJILKO OCHOBHOM JTUTEPATYpPHhI; BIaJCET
OCHOBHBIMU YMEHUSIMH; MPU OTBETE HA JIOMOJHUTEIbHBIE BOMPOCHI JOMYCKal HETOY-
HOCTH ¥ HE3HAYHUTEIbHBIC OIIMOKH.

OueHka «yJa0BJEeTBOPUTENbHO)» BBICTABISCTCS B CiIy4yae, €ClId CTYJICHT IPHU
OTBETE Ha BOMPOCHI MPOJIEMOHCTPUPOBAJI 3HAHUS TOJIHLKO OCHOBHOI'O MaTepuasia, HO
JOTMYCKaJl HETOYHOCTHU, UCIIOIh30BaJI HEIOCTATOYHO MTPaBUIIbHBIE (DOPMYJIMPOBKH, UC-
MBITBIBACT 3aTPYAHEHUSI NPU PEIICHUH 3aJ1ay; WCIOIb30Bal MPU OTBETE TOJHKO JIEK-
IIMOHHBIA MaTepuai; MpyU OTBETE Ha JOMOJTHUTEIIbHBIE BOMPOCHI IOMyCKal ONTHOKH.

OueHka «HeyJA0BJIETBOPUTEIbHO)» BHICTABIIICTCS B CIIy4ae, €CJIM CTYACHT HE
CMOT OOBSICHUTH CMBICIT HAIMCAaHHOTO MM TIPU TMOATOTOBKE K OTBETY TEKCTa; HE
OpPUEHTUPYETCSI B TEPMHUHOJOTMM JUCLUMIUIMHBI, HE MOXET OTBETUTh Ha
JTIOTIOJTHUTEJIbHBIE BOIIPOCHI.
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Komnerenuuu B TOW 4acTH, B KOTOPOW OHH JOJKHBI OBITH COOPMUPOBAHBI B
pamMKax M3y4eHHUs AUCLUIIIMHBI, MOTYT CYMTATHCS CPOPMUPOBAHHBIMU B ClIydae, €CIU
CTYJICHT ITOJIYYHJI Ha DK3aMEHE NOJIOKUTEIIBHYIO OLICHKY.

[TonoxuTenpHas OICHKA (OTIUYHO», «XOPOIIO», «YAOBICTBOPHUTEIHLHOY)
3aHOCHTCA B BEIOMOCTh M 3a4ETHYIO KHIKKY 110 OKOHYaHUH DK3aMEHa.

Pe3yabtarsl Bbinosanenus U3 onenuBarorcs no natudamiibHON MIKaJe:

oreHKa «oTau4Ho» (5) — MJI3 BBIOTHEHO U CAaHO B YCTaHOBIICHHBIC CPOKH,
3a/laHdsl BBINOJHEHBl CTyleHToM Ha 100 %, BepHO BBINOJHEHBI 3aJaHUs BCEX
MPEIIOKEHHBIX YPOBHEHN CIOXKHOCTH;

oleHKa «xopouo» (4) — /I3 BEINONHEHO U CAAHO B YCTAHOBJICHHBIC CPOKH,
BBINIOJIHEHBI HAa 75 % 3a/laHus BCEX YPOBHEW CII0KHOCTH;

OllCHKa «yAoBJeTBOpUTEabHO» (3) — W3 BHINOIHEHO W CHAaHO B
YCTaHOBJICHHBIE CPOKH, BbIMOIHEHBI HA 100 % 3amanus nepBoOro ypoBHsl CI0KHOCTH;

OlLICHKA «HEYI0BJEeTBOPUTEIbHO» (2) — MJI3 BHINONHEHO W CIaHO HE B
YCTaHOBJICHHBIE CPOKHM, BBIIIOJIHEHBI MeHee ueM Ha 50 % 3agaHusi mepBOro YpOBHS
CJIOKHOCTH;

onerka «0 6amnoB» (0) — HeT MaHHBIX Ui aTTECTAlUK (B Cllydae HESIBKU Ha
yueOHbI€ 3aHATUS U KOHCYJIBTALUU IO HEYCTAHOBJICHHON PUYUHE U Jp.).

3agaHus A7 BbINOJHEHNS KOHTPOJBHBIX padoT Ne 1 m Ne 2 1151 CTyZIeHTOB
3a04HOM (POpMBI OOYUYEHHS MPENCTABICHBl B MPWIOKEHUN 4 U B MPUIOKEHUH O, a
MOAPOOHO METOJUYECKUE YKa3aHHsI IO UX BBINOJHEHUIO U O(DOPMIICHHIO MTPUBEIEHBI
B y4eOHBIX ocoousix [8] u [4].

[IIkana ouEHUBAHMS PE3YyIbTATOB BBINOJHEHUS KOHTPOJIBHOM pPabOThI
oOyyaromumcs 3a04HOM (popMbl 00yUYEHHUSI OCHOBaHa Ha YEThIPEX0aIbHOM CUCTEME.

OneHka «0TJIMYHO» BBICTABIISIETCS B CIIy4ae, €CIIH 3aJaHuUs BHIIIOJIHEHBI 10 Mpa-
BUJIbHBIM (hOpMyJIaM U aJIfCOPUTMaM U 0€3 OIIHOOK.

OneHka «X0pOLIO» BBICTABIISIETCS B CIIydae, €CJIM 3a/1aHMsI BBIITOJIHEHBI 110 IIpa-
BUJIbHBIM (DOpPMYJIaM U alrOpuTMam, HO C HEKOTOPBIMH OIIMOKaMHU.

OneHka «yA0BJIeTBOPUTEIbHO» BBICTABIISETCS B CIIy4ae, €CIIH 3a1aHUs BBIIOJI-
HEHBI 10 MPaBUWIbHBIM (OPMYJIaM U aJIFOPUTMaM, HO CO MHOKECTBOM OIIHOOK.

OneHka «Hey10BJIEeTBOPUTEIbHO» BBICTABISIETCS B CIIy4ae, €CJIA 3aJaHusl BbI-
MOJIHEHBI C UCTIOJIb30BaHUEM HETIPABUIIBHBIX AJITOPUTMOB U (OPMYJI.

Pe3ynpTaTel M3MEpEHNI MHIUKATOPA CUUTAIOTCS TOJIOKUTEIIBHBIMU TIIPH I10JI0-
KUTEIBHOU OLIEHKE 3a BBIMOJIHEHUE 3aJaHUS.

K 3auery B mepBOM ceMmecTpe OMYyCKAIOTCS CTYACHTbl 3a04YHOM (POpPMBI
0oOy4eHMsI, BBINIOJIHUBILKE Ha MOJIOKHUTEIbHYIO OLIEHKY KOHTPOJIbHYIO paboTy No 1.
[locne wucnpaBiaeHuss OMIMOOK, JAONYHICHHBIX CTYACHTOM HIPU  BBIIOJIHEHUH
KOHTPOJIbHOM paboOTbl, CTYJEHT BO BpeMsl MPOBEACHUS 3a4eTa OTBEUAET Ha BOMPOCHI
MpenojiaBaresis o yueOHOMY MaTepuaity U MOSICHSAET PEIIeHMs 3a7a4 KOHTPOJIbHOU
paboTHI.

K 3K3aMeHy BO BTOPOM CEMECTpPE IOMYCKAIOTCS CTYAEHTHI, BHIITOJIHHUBIINE HA
MOJIOKUTEIBHYIO OILIEHKY KOHTPOJIbHYIO paboTy Ne 2.
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4. METOIUYECKUE YKA3AHUSA

4.1. CamocTosiTeqbHAasi padoTa

BueaynutopHas caMocTosiTelibHass paboTa B paMKax JaHHON JIUCHUILIAHBI
BKJIIOYAET B ceO4:

— MOJITOTOBKY K ayJUTOPHBIM 3aHATUSIM (JICKIMSIM, MPAKTUUECKUM 3aHATUSIM) U
BBITIOJIHEHHE COOTBETCTBYIOIIMX 3a/IaHU;

— CaMOCTOSITEIBbHYIO pabOTy HaJ OTACIbHBIMU TEMaMU Y4E€OHOU AUCITUTUIMHBI B
COOTBETCTBHUM C TEMATUUECKUM ILJIAHOM;

— BBITIOJTHEHNE KOHTPOJIBHBIX paloT;

— MOATOTOBKY K 3a4€Ty U HK3aMEHY.

[Ipu opranuzanum caMOCTOSATEIBHOTO U3YUYEHHUS psiia TEM JIEKIIMOHHOTO Kypca
CTYJIEHT paboTaeT B COOTBETCTBUHU C YKa3aHUSIMU, BbIJIaHHBIMU TTpenoiaBateneM. CTy-
JIEHTY PEKOMEHAYETCSI COCTABIISITh OMOPHBIA KOHCIIEKT, B KOTOPOM JOJIKHO OBITh OT-
PaXKEHO: Ha3BaHUE TEMbI, OCHOBHbBIE BOIIPOCHI TEMbI, XapaKTEPUCTUKA OCHOBHBIX MO-
HATUN U OTIpeJIeJICHUH, BEITUCAHBI HanOoJiee BaXKHbIE (PPAarMEHTHI TEKCTOB PEKOMEH-
JyeMbIX HUCTOYHUKOB, JaHbl OTBETHl Ha KOHTPOJILHBIC BOMPOCHI, MpEeAHA3HAYCHHBIC
IUIsl CAMOITPOBEPKH 3HAHUI.

[Ipu oTBETE HA BOIPOCHI, IOCTABICHHBIE B X0/ CAMOCTOSITEIIbHONW MOATOTOBKH,
CTYJICHT BhIpabaThIBaeT B ce0e CITIOCOOHOCTD JIOTHUYECKU MBICIIUTh, UCKATh B aHAJIM3E CO-
OBITHI TPUUUHHO-CIICICTBEHHBIE CBSI3H.

4.2. TloAroTOBKA K JIEKIIMOHHBIM 3aHATHIM

[Ipy MOATOTOBKE K JICKIIUM PEKOMEHAYETCSl MOBTOPUTH PaHEE U3YyUCHHBIN Ma-
TepHUaj, 4YTO JAeT BO3MOXKHOCTh MOJYYUTh HEOOXOJAUMBIE Pa3bICHEHUS MPENo/iaBa-
TEJsl HEMOCPEACTBEHHO B XOJI€ 3aHsTHsI. PekOMeHIyeTcsl BECTH KOHCIEKT, TJIaBHOE
TpeOOBaHUE K KOTOPOMY — OBITh CUCTEMAaTHYECKUM, JIOTUYECKU CBSI3AHHBIM, SICHBIM U
KpatkuM. [0 OKOHUaHMIO 3aHSITHS B Yachl CAMOCTOSITEIbHOM MOJITOTOBKH, MO BO3-
MO>XHOCTH B JICHb ayIUTOPHBIX 3aHSATUH, TOBTOPUTH U3y4aeMbIii MaTepual u J0pado-
TaTh KOHCIIEKT.

4.3. [ToaroToBKa K NPaKTUHYECKUM 3aHATUSIM

[ToaroToBKa K MPaKTUYECKUM 3aHATUSM MPETyCMAaTPUBACT:

— U3YyYEeHHE TEOPETUYECKUX TOJIOKECHHM, JIeKAIUX B OCHOBE OyayluX pacue-
TOB WJIA METOJIUKU PACUETOB;

— JIeTaJbHYI0 MPOpadOTKy yuyeOHOro Marepuaia, peKOMEHIOBAaHHON y4eOHOM
JUTEpaTyphl U/ WK METOIMUECKON pa3pabOTKH Ha MPECTOSIIEE 3aHATHE.

4.4. IloaroToBKa K 3K3aMeHY

[Ipu moAroTOBKE K 3K3aMeHYy OOJIBIITYIO POJIb UTPAIOT TPABUIIBHO MTOATOTOBJICH-
HbIE 3apaHee 3alrCH U KOHCIEKThI. B 3TOM cilyuae ocTtaeTcs JiMillb TOBTOPUTH MPOH-
JIEHHBIA MaTepuall, y4ecTb TO, UTO ObLJIO MPOIYIIEHO, BOCTIOJHUTH MPOOEIIbI, 3aKpe-
MUTh paHee U3YYCHHBIN MaTepua.

4.5. 1o BBINOJIHEHUIO KOHTPOJILHBIX Pa00T

Y4eOHBIM TUTAHOM JJI CTYJICHTOB 3a049HON (hOPMBI 00yUEHHUS TIPETYCMOTPEHO
BBITIOJIHEHHE JIBYX KOHTPOJBHBIX paboT. 3ajaHus AJisl BHINOJHEHUS KOHTPOJIbHbBIX
pador Ne 1 u Ne 2 st CTyeHTOB 3a04HON (OpMBI OOydUEHHUS TPE/ICTABIICHHI B
[Tpunoxenun 4 u B [lpunoxenun 5, a mMOAPOOHO METOAWYECKUE YKa3aHUS MO MX
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BBITIOJTHEHUIO ¥ O(OPMIICHHUIO TIPUBEEHBI B yueOHBIX mocolusx [4] u [8]. Bapuant
KOHTPOJIBHON pabOThl BEIOMPAETCS MO MOCcIeAHeN Huppe HOMEpa 3a4ETHOM KHUKKHU
CTYJICHTA.

4.6. ITo BLINOJHEHUI0 HHANBUAYAJIbHBIX JoManinux 3aganuii (U13)

B niepBoM 1 BO BTOPOM ceMecTpax CTyA€HTaMU OYHOM (pOpMbI 00yUEHHS TOJIKHO
OBITh BBITIOJIHEHO 110 OJTHOMY MHMBUYaJIbHOMY JIOMAITHEMY 33/1aHUIO 10 BCEM U3Yy4YEH-
HBIM TEMaM.

[es1b MHAVBUTYATTbHBIX TOMAILIHUX 3a/1aHUI — BBISIBUTH 3HAHMSI CTYIEHTOB I10 YKa-
3aHHBIM pa3JiellaM MaTeMaTHKH, YMEHUE UMU MPOU3BOIUTH PACUYETHI, IPUBUTH CTYICH-
TaM HaBBIKA CAMOCTOSATENbHON pabOThl C IPUMEHEHHEM MaTeMAaTUYeCKUX METO/IOB.

B xone Bemonnenus 13 cTyieHT 10IKeH NpOosiBUTh YMEHUE CAMOCTOSATENIEHO pad0TaTh
C y4eOHOM U HAyYHON MaTeMATUYECKOM JIMTEPATypOM, IPUMEHATh MaTEMATUYECKYIO Me-
TOJIOJIOTHIO B AHAJIM3€ KOHKPETHBIX JAHHBIX.

Beimonaenne M/[3 BkIrOYaeT cienyromue 3Tanbl: 03HAKOMIICHUE C HYXKHBIM
pazzienoM JUCLHUIUIMHBI MaTtemMaThka, METOJUYECKUMHA PEKOMEHAALMAMU 10 BBINOJ-
HEHUIO paboThl, MPOPAOOTKY COOTBETCTBYIOIIMX pa3JelioB IO PEKOMEHI0BAaHHOU
y4eOHOI TUuTepaType U KOHCIEKTaM JIEKLUM, BBIIIOJHEHUE PACUETOB C IPUMEHEHUEM
OCBOCHHBIX METOJIOB.

BrimmonnenHas u opopmiieHHas paboTa penocTaBisieTcs Juis IPOBEPKU IPETo-
JaBaTelll0 B YCTaHOBJIEHHbIE Y4eOHbIM rpadukoM cpoku. [IpenogaBaTens nposepser
KaueCTBO pabOThl, OTMEYAET MOJIOKUTENbHbIE CTOPOHBI, HEIOCTATKH PAOOTHI U OLIEHU-
BaET €e.

[Ipu Bemmonnenun /13 cTyAeHT NOKEH MOKa3aTh YMEHUE IPUMEHATh MaTeEMa-
TUYECKHE METOJbl Pacu€ToB, JENAaTh HA UX OCHOBE apryMEHTHPOBAHHBIE BBIBOJIBI.
VYcnoBus 3a1a4y B pacu€THOM YacTH JOJKHBI ObITh MPUBEIEHBI TOJIHOCTHIO. Perienue
3a/1a4 CIEAYET CONMPOBOXKIATh PA3BEP3HYTHIMU PAaCYETAMHU, CCBUIKAMM HAa MaTEMATH-
yeckue (opMyJibl, aHAJIU30M U BBIBOJAMH.
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B. C. lllunaues. — 3-e uza., crep. — Mocksa: Bricmas mkona, 2003. — 304 c.

12. Bsnosa, A. B. AnreOpa u reomerpus: ydeOHO-METOHUECKOe mocobue /
A. B. BsnioBa, H. A. Enuceea, T. B. EpmakoBa. — Kanununrpan: M3natenscTtBo

OI'BOY BO «KI'TY», 2021. — 189c.
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HPUJIOKEHUSA
IHpuiaoxenue 1

TecToBbIE 3a7aHMA.

TecToBbIe 3aaHUS COAECPKAT BOIIPOCHI, KOTOPHIE COOTBETCTBYIOT pa3zciiaM Te-
MaTHYeCKOTo IIaHa AUCHUIUIHHBL. Kaxapiii TecT BKitoyaeT 20 3amaHuii 3aKpBITOTO
THUTIA C BO3MOXXHOCTBIO OJITMHOYHOTO BBIOOpa MPAaBUIILHOTO OTBETA.

— TecToBbIe 3amanust pa3padoTaHbl B mporpamMmmHoi cpeae «Moodle» (ccpuika
Ha 3JICKTPOHHBINA pecypc:

https://eios.klgtu.ru/course/view.php?id=9542;

https://cloud.mail.ru/public/Ep4h/8GzWA3pxp).

— WtoroBslii TecT conepKuT 32 3a1aHus 3aKPHITOTO THTIA C BO3MOYKHOCTBIO OJTH-
HOYHOTO BBIOOpA MPAaBUILHOTO OTBETA.

— CojeprkaHue TecTa OINpPEAENseTCs] B COOTBETCTBUM C COJIEPKaHUEM TUCIIH-
IUTMHBI IPONOPIIMOHAIBHO YYEOHOMY BpEMEHH, OTBEICHHOMY Ha U3Y4YE€HHUE Pa3/IeiioB,
MEPEYUCIICHHBIX B pabouell mporpaMmMe MOTyJIsl.

— Bpewmst BoimoniHeHust utoroporo tecta 120 muH.

TumnoBo#t BapuaHT TecTa U KIIOYH C MMPABIIBHBIMU OTBETAMHU K TECTOBBIM 3a/a-
HusiM ipuBeneHbl B OC.
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Ipuiaoxenne 2
Tumosbie BONPoOCHl U 00pa3ubl NPAKTUYECKUX 32JAHUH HA IK3aMeH
10 MPOrpaMMe MepBoro cemecrpa
Onpenenutenu. X cBoiicTBa
OnpenenuTeny U X BIYUCICHUE.
Marpunel U A€MCTBUA HAJ HUMMU.
OOparnas MaTpwIia.
Panr marpuiibl. DneMeHTapHbIle MPeoOpa30BaHMs MaTPUIIBI.
CucreMbl IMHENHBIX YpaBHeHUM: Metoa Kpamepa.
Cucrembl IMHEHHBIX ypaBHEHUN: MeTo [ aycca.
CucTteMbl TMHENHBIX YPABHEHUIN: MATPUYHBINA METO/I.
JInHelHbIE OnIEepalvy HAJl BEKTOPAMM.

. IIpoeknnn BekTOpa HA OCh.

KoopauHatel TOUKH 1 BEKTOPA, MOAYIIb.

. HampaBnstoiue KoCMHYCBI BEKTOPA.
. PaznoxeHnue Bekropa 1o opraM KOOPAHHATHBIX OCEH.

PaBeHCTBO, KOJUIMHCAPHOCTL, OPTOI'OHAJIbHOCTD, KOMIINIAHAPHOCTDb BCKTOPOB.

. Henunelinbie OIICpalMr HaJd BCKTOPAMU: CKAJLAPHOC ITPOU3BCACHNC, BLIPAKCHUA B

KOOpJMHATAaX, UX CBOMCTBA.

Henuueiinple onepanuu HaJl BEKTOpAMU: BEKTOPHOE IPOU3BEICHHUE, UX CBOWCTBA.
BBIPAXXEHUS B KOOPAMHATAX, TEOMETPUUECKHUE MPHUIIOKECHUS.

Henunelinbie onepanuu HaJ BEKTOPAMH: CMENIAHHOE IMPOU3BEICHUS, UX CBOMCTBA,
BBIPAXKEHUS B KOOPIUHATAX, TEOMETPUUECKHUE MPUIIOKECHUSI.

Paccrosiuue mexay ABymsl TOUKaMH, ACJIEHUE OTPE3Ka B JaHHOM OTHOLLICHUHU.
VYpaBHeHUs MPSAMOUN Ha IIIOCKOCTH: C YIIIOBBIM KO3 GHUIIUEHTOM, 00IIIee, B OTpE3-
Kax.

VYpaBHEHUS NMPSAMOU HA IUIOCKOCTH: KAHOHUYECKOE, IMAPAMETPUIECKOE, HOPMAJIb-
HOE.

YpaBHEHUE NPSAMOM, TPOXOIALLEN YEPE3 IBE TOUKHU. YTOJI MEXKAY ABYMS ITPSMBIMH.
PaccTosgHune OT TOYKM OO MPSIMOM, B3aMMHOE PACIIOJIOXKEHUE ABYX MPAMBIX HA
IIJIOCKOCTH.

JIvHMM BTOPOTO NOPSAAKA HA IIJIOCKOCTH: OKPYKHOCTb, JJLJIUIIC.

Jluauu BTOpPOTO MOPSAKA HA TUIOCKOCTHU: THIIEpOoIIa, mapadona.

YpaBHEHUS TNIOCKOCTH B IPOCTPAHCTBE: YPABHEHUE TIJIOCKOCTH, MPOXOIAILIEH ve-
pe3 JaHHYIO0 TOUKY NEePHEHANKYISIPHO JaHHOMY BEKTOpY; 00Iiee ypaBHEHHUE IIOC-
KOCTH; YPaBHEHHE TUIOCKOCTH, MPOXOSIIEH Yepe3 TPU JAHHBIE TOUKHU.
YpaBHEHUS IUIOCKOCTH B IIPOCTPAHCTBE: YPABHEHHUE INIOCKOCTH B OTPE3KaX, HOP-
MaJIbHOE YPAaBHEHHUE IIOCKOCTH.
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27.

28.

29.

30.

31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45.
46.

47.

48.

49.
50.

VYpaBHEHUS TUIOCKOCTH B IPOCTPAHCTBE: YTOJI MEXKY ABYMsI IJIOCKOCTSIMH, YCIIO-
BUs NAPAJUICIIBHOCTUA U MEPHEHIUKYIIPHOCTH JABYX IJIOCKOCTEH, PACCTOSHUE OT
TOYKH JI0 INIOCKOCTH, B3aMMHOE PACIIOJI0KEHUE JIBYX IIOCKOCTEN B IPOCTPAHCTBE.
VYpaBHEHUs NIPSAMOM B POCTPAHCTBE: KAHOHUYECKUE, TapaMETPUUYECKUE. YpaBHe-
HUE TPSIMOM, MPOXOASAIIECH yepe3 BE TOUKH; 00I1ee YpAaBHEHUE TIPSIMOM.
VYpaBHEHU NPSIMOI B TPOCTPAHCTBE: YTOJI MEXAY NPSIMBIMH, YCIOBUS NapaJLIeb-
HOCTHU W MEPHEHAUKYISIPHOCTH MPSIMBIX, B3AUMHOE PACIHOJIOKEHUE JIBYX MPSIMBIX
B [IPOCTPAHCTBE.
VYpaBHEHHs IPSIMOU B IPOCTPAHCTBE: YIoJl MEXKIY NMPSMOM U INIOCKOCTBIO, TOUKA
NIEPECEUYCHMSI IBYX IPSIMBIX, TOUKA [IEPECECUEHUS IPSIMOU U IIJIOCKOCTH.
VYpaBHEHUs NPSMOW B IIPOCTPAHCTBE: YCIOBUS NApAJIIEIBHOCTH U NEPIEHANKY-
JSPHOCTH NPSAMOM U TUIOCKOCTH, YCIOBUE MPUHAMIEKHOCTH NPSIMOU IJIOCKOCTH.
[Ipenen uncioBoil nocnegoBarenbHocT. Ilpenen GpyHKuu B TOUKE.
OCHOBHBIE TEOPEMBI O Npeaeax.
beckoneyHo Masibie 1 OECKOHEYHO OOJbIINE (PYHKIIUH.

OnHocTOpOHHME Tpeeibl GYHKIUH.
[IepBb1it 3aMeuarenbHbli npeaen. Bropoit 3amedarenbHbIN Mpeaell.
CpaBHeHHE 0€CKOHEYHO MabIX (PyHKIUI, SKBUBAJICHTHbIE OECKOHEYHO Mallble.
HenpepsiBHOCTHh PyHKIIMM B Touke. Kiaccudukanusa Touek pa3pbiBa GyHKIUH.
[Ipou3BonHast HENPEPHIBHOM (PYHKIIHH.

KacarenbHast 1 HopMasb K rpa@uky nuddepeHnupyemMonn pyHKIHH.

[IpaBuna nuddepenurpoBanus (IPOU3BOJHAS CYMMBbI, IPOU3BEICHUS, YACTHOTO
U T.J.).

[Tpou3sBomHas 3IeMEHTAPHBIX (PYHKITUH, CII0KHOM, HESIBHO 3a/IaHHOM, TTapaMeTpH-
YEeCKH 3aJaHHOM (PYHKIIHH.
['eomeTprueckuii © MEXaHUYECKUM CMBICIT IIPOU3BOIHOM.

Jlorapudmuyeckoe nuddepeHiuporanue.
[Ipon3BOIHbIE BBICIIUX TOPSAIKOB.

Huddepenunan, ero reomerpuueckuii cMmbicia. uddepenunans BeICIIUX MOPs-
KOB.
[Ipumenenue nudepeHInaIbHOr0 HCUUCICHHUS K HaX0XKACHUIO MpeAesoB (Ipa-
Buiio Jlonurans).
[Tpumenenue nuddepeHnnanTbHOTO UCUUCTIEHUS K 00IIEMY HCCIICOBAaHUIO (PYHK-
MU U IOCTPOEHHUIO ee rpaduka (Bo3pactaHue, yobiBanue (yHKIUU, HEOOXOAUMBIE
U JIOCTAaTOYHbIE YCJIOBHS SKCTPEMYMOB (YHKIMHU, ONpPEEICHUE BBITYKIOCTEH U
TOUEK Teperuoa).
YacTHbIE€ TPOU3BOIHBIE MIEPBOTO U BBICIIMX MOPSIKOB.
[Tonueiit nuddepeniman, ero NpuMeHeHne K MPUOIMKEHHBIM BBIYUCIICHUSIM.
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OO0pa3upbl NIPaKTHYECKUX 3aaAHUI
1. Beiuuciuth cMenanHOe MPOU3BEICHUE TPEX BEKTOPOB

a=2i-3jtk e6=j+4k, c=5i+2-3k

2. BBIYMCINTB CMEIIAaHHOE ITPOU3BEACHUE TPEX BEKTOPOB
a=3i+4j+k 6=i—-2+T7k, c=3i-6j+2lk

Haiitu MOtys1b BEKTOPHOTO NMPOU3BEACHUS BEKTOPOB
a=2i—4—-2ku ¢=7i+3.

[TpoBepuTsh, OyayT T KOJTMHEAPHBI UM OPTOTOHAIBHBI J]BA BEKTOPa
a=2i-3j+k u 6¢=j+4k

5. Haiiti Momysib BEKTOPHOTO MTPOU3BEICHHUSI BEKTOPOB
a=2i—4j—-2ku c=3i+5-7k.

6. Haiiti Momysib BEKTOPHOTO MPOU3BEICHHUSI BEKTOPOB
a=-4i+2—kun 6=3i+5 -2k

7. Brrauciuth ckanspHOE MPOU3BEACHUE IBYX BEKTOPOB
a=-4i+2j—ku 6=3i+5 -2k

8. Brraucnuth ckansipHOE MPOU3BEACHUE IBYX BEKTOPOB
a=-4i+2—kwu c=j+5k

9. Brraucnuth ckanspHOE MPOU3BEACHUE IBYX BEKTOPOB

a=-4i+2j—kn c=3j-5k

10. ITpoBepuTh, OyayT JU KOJUIMHEAPHBI WJIM OPTOrOHAIBHBI 1BA BEKTOPA
a=3i+4+kn 6=i-2+ 7k

11. TIpoBepuTth, OyAyT JIM KOJUTMHEAPHBI UJIM OPTOTOHAJIBHBI JIBA BEKTOPA
6=i—2j+Tku c=3i-6j+2lk

12. ITpoBepuTh, OyayT U KOMILIAHAPHBI TPU BEKTOPA

a=2i-3j+k 6=j+4k, c=50+2j-3k

13. IIpoBepuTh, OyayT JU KOMILTAHAPHBI TPU BEKTOPA

a=3it+4j+k 6=i-2+7k, c=3i—-6j+2lk

14. IIpoBepuTh, OyAyT U KOMILJIAHAPHBI TPU BEKTOPA

a=-4i+2j—k, 6=3i+5 -2k c=j+5k

15. Haiitu moaynb BekTopa a+ 36 —c, €Cli J1aHbl BEKTOPHI
a=2i-3j+k 6=j+4ku c=5i+2j-3k

16. Haiitu monynb BekTopa 2 a —36 — 3 ¢, €ClIM 1aHbI BEKTOPbI
a=2i-3j+k 6=j+4ku c=5i+2j-3k

17. Halitu moaysib BEKTOpa 3 a— 6 — ¢, €CIU JaHbl BEKTOPBI
a=2i-3j+k e6=j+t4ku c=5i+2-3k

18. Hanwl Bepmmasl A(3; 1), B(7; -4) u C(4; 5) TtpeyronbHuka.  Halitu nnuny
CTOPOHBI AB.

19. {ansi Bepmunabl Tpeyronsauka A(3; 1), B(7;-4) u C(4; 5. Halitu 1iuHYy CTOPOHBI
AC.
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20. Haiitu cymmy marpun;  C = (:i (2) _13) u B= (i ! _3)

21. JlaHBI BEpIIMHBI TPEYTOJIbHUKA.

A (1;-1), B (-5; 2) C (-2;3)
Halitn ypaBHEHHE BBICOTBI, IPOBENCHHOM Yyepes BepmnHy C.
22. JlaHbl BEpUIMHBI TPEYTOIBHUKA.

A (-1; -1), B (-7;2) C (-4; 3)
Halitn ypaBHEeHUE BBICOTHI, IPOBEICHHOM Yyepe3 BepunHy C.
23. JlaHbI BEpLIMHBI TPEYTOJIbHUKA.

A4 1), B (6; 4) C@3;95)
Halitn ypaBHEHHE MEIHaHbI, IPOBEAECHHON yepe3 BepunHy C.

24. Jla"bl BEpIIMHBI TPEYTOIbHUKA.
A (13 0), B (5;3) C44)

Haiitn ypaBHEHME MennaHbl, TPOBEACHHOM Uyepe3 Bepuny C.
25. JlaHbI BEpPIIMHBI TPEYTOJIBHUKA.
A (3;0), B (5;-3) C(1;4)
HaiitTn ypaBHEHUE MeIMaHbl, TPOBEACHHOM uepe3 Bepuuny C.
26. CocTaBbTe ypaBHEHHUE AIUIMIICA, (DOKYCHI KOTOPOTO JIE’KaT Ha OCH OpJUHAT,
e=0,6m2b=10.
27. CocTaBbTe ypaBHEHHE TUIIEPOOIIBI, €CIH pacCTOSIHUE MEXIY (pokycamu 2¢ = 10,

YpPaBHEHMS aCUMNTOT UMEIOT BUI y = [ 0,5x.
2 2

X Y
28. Dmunc 3aaas ypaBHeHnem 100 " 36 Haiitu KOOpJMHATHI (hOKYCOB AJUINIICA,
(OKyCHOE pacCTOSIHUE U SKCLICHTPUCHUTET.

29. Haiigure SKCHEHTpHCUTET TUIepOonsl 25x° — 49y7 = 1225,

30. Haiimure koopauHaThl POKYCOB, ITTMHBI OCE U SKCLIIEHTPUCUTET AIUIUIICA, 3a/1aH-
HOTO ypaBHeHHeM 16x7 + 25)7 = 400.

31. Hansl BepmmHbl TpeyroiabHuka A(1; -1; 2), B(5; -6; 2) u C(2; 3; -1). Beruucnutb
JUIMHY €T0 BBICOTBI, IPOBEACHHON U3 BepinHbI B Ha ctopony AC.

32. BbIYMCIUTH IUIOMIAAb TPEYTOJIbHUKA C BEPIIMHAMHU B TOUKAX

A(1; 3;-1), B(1;-1; 3), C(5; -6; 2).

33. Jlana nupamupa ¢ BepiumHamu B Toukax A1(3; 1;4), Ax(-1; 6; 1), As(-1; 1; 6), As(0;
4; -1). HaifTu 1iiMHy BBICOTBI, IPOBEJAECHHOMN U3 BEPIIMHBI A4 Ha TpaHb A Ay As.

34. Haiitu miomaapr napajuiesorpaMma, MOCTPOCHHOTO Ha BEKTOpax a4 = 21+ ] —
k,b =1—3j+k.

35. Bepumunsl TpeyroibHOM nupamuabl Haxonarcs B Toukax A(0; 0; 0), B(3; 4; -1),
C(2;3;5)u J(6;0;-3). Haiitu 1muHy BBICOTBI, TPOBEAECHHOM U3 BepiurHbI C.
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Hoxkazatb, uro Touku A(0;1; 5), B(2; 1; 3), C(-1; 2; 1), A(1; 2; -1) nexxar B oxHOM
IIJIOCKOCTH.

lim—-——
37. BEIYUCIUTD 1= x> —3x+1

3&. BpIUuCIUTH
lim — Ox
0 511 1 0x
39. Bpruuciaute

40.  Haiitu anrebpandeckoe A0noaHeHue Az, IS DJIEMEHTa d3;

3 1 2
A=—532>

-4 -1 3

41. BpMUCIUTH

Bprancnute
. _ x3+4
Haiitu sxkctpemyM QyHKIIMM Yy = =
y _ x3+4
44. Haiitu Touku niepernda QyHKIuu y = p
Y _ x3+4
45. HaiiTu mpOoMeXyTKU BO3pacTaHus U yObIBaHUs (QYyHKUUU Yy = =

Haiitu yacTHBIE IPOU3BOIHBIE TIEPBOTO MOPSIAKOB (DYHKIIMM JIBYX MTEPEMEHHBIX

Z = arcsin,/xy

Haiitu yacTHBIE TPOU3BOIHBIE TIEPBOTO MOPSIAKOB (PYHKIIMH JIBYX MEPEMEHHBIX

z=cos(x—\/x—y3)

48. Haiitu 3HaueHne X

4x —y+2z =38,
3x-2y+5z=14,
5x+3y—-3z=2.
Haiitu 3Hauenue y
4x —y+2z=3§,
3x-2y+5z=14,
5x+3y-3z=2.
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IIpunoxenue 3

Tunosbie BONpochl 1 00pa3ubl NPAKTHYECKUX 3aJaHUI HA IK3aMeH
110 porpaMMe BTOPOro cemecTpa

1. IlepBooOpa3znas. HeonpenenéHuupiii mHTErpasl U ero cBoiictBa. OCHOBHas TabyMIa
WUHTETPAJIOB.
. MeToapl THTErpUPOBAHMS: HETIOCPEACTBEHHOE, 3aMEHOM ITEPEMEHHOM.
. IHTEeTpHpOBaHKE 10 YaCTsM.
. MHTerpupoBanue npoCcTeNMX pauoOHAIBHBIX IPOOEH.
. UaTerpupoBanue upparoHaIbHBIX APOOEH.
. IHTErprpoBaHne TPUTOHOMETPUYECKHUX (PYHKIIHM.
. MeTton HeonpenenéHHbIX KOADPUITMEHTOB
. YHHBEpCaabHas TPUTOHOMETPUYECKAsL [IOICTAHOBKA.
9. MnTerpupoBaHue KBaJpaTUIeCKUX UPPAMOHATBHBIX (QYHKIHI.
10. IHTerpupoBanue uppaMoHagbHbIX GyHKIMH. IpoOHO — nMHEeNHas NOCTaHOBKaA.

0NN n B~ W

11. Onpenenénnsiii uarerpain. @opmyna Herotona-JleliOnuna.

12. aTErpupoBaHue 1O 4acTAM U 3aMEHOM IEPEMEHHON B ONIPEACIEHHOM UHTETPAJIE.
13. Beluncnenue miomaan miocko GUrypsl ¢ MOMOIILIO0 ONPEeIEHHOT0 UHTETpara.
14. Bpruucnenue IIUHBI AYTW IUIOCKOM KPUBOW C TOMOIIBIO OMNPEAEIIEHHOTO
UHTETrpaa.

15. Beruucnenrne oObEMOB TeJ BPAILLEHHUS C IOMOILBIO ONPEACIEHHOTO HHTETpaIa.
16. Beruucnenrue o0bEMOB TeJ MO NOMEPEUYHBIM CEUEHUSIM.

17. HecoOcTBEeHHBIE MHTETPAJIBI.

18. OcHOBHBIE MOHATHS KOMOUHATOPUKHU.

19. Cnyuaiinbie coobiTusi. Knaccuueckoe onpeseneHue BepOITHOCTH.

20. TeopeMbI CIOKEHHS U1 YMHOKEHUSI BEPOSTHOCTEM.

21. Teopema 1oIHOM BEPOSITHOCTH.

22. ®opmyna baiieca.

23. IloBTOpHBIE HE3aBUCHMBIE UcTIbITaHUsA. Popmyia bepHysu.

24. JlokanpHas ¥ MHTErpanbHas TeopeMsl Jlarmaca.

25. JluckpeTHas ciayyaiiHas BEJIMYMHA. 3aKOH U (PYHKIUS paclpeesieHus JUCKPETHOM
CIIy4ailHOW BEJIUYUHBI.

26. YncioBble XapaKTEPUCTUKU JUCKPETHOM CIIy4aiHOM BEJIMUMHBIL. MaTeMaTnyecKoe
0’KMJIaHUE JUCKPETHOU CIIy4aHOM BEJINYUHBI.

27. Jlucnepcusi U CpellHEe KBAaJAPATHUECKOE OTKIOHEHWE IUCKPETHON CIydailHOU
BEJINYUHBI.

28. HenpepbiBHas cinyvaiiHas BennunHa. QyHKIUS pacipeeicHusl.

29. IIIOTHOCTH pacHpeneaeHusl.
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30. Yucnossie XapaKTEpUCTUKU HENPEPBIBHBIX CIly4YailHbIX BEJINYMH.
MaremaTn4ecKoe 0KUJIAHUE HENPEPLIBHOMN CIIyYaliHOM BEJIMYMHBI.

31. JIucnepcust HENPEPHIBHOM CITy4yailHON BEJIMYMHBI.

32. bBUHOMUANBHBIN 3aKOH PACIIPEICIICHHUS.

33. Pacnpenenenue [lyaccona.

34. PaBHOMEpHOE pacnpeiesieHHeE.

35. HopmanbsHOE pacnpeaeneHue.

36. BeIOOpOYHBIN METO/: CTATUCTUYECKOE pacHpe/ie]IeHUE BbIOOPKH, SMITUPUYECKas
GbyHKLIMS pacripeaesieHus.

37. CtaTuctuyeckasl OlleHKa apaMeTpPOB pacCIpeaCIICHUS.

38. MeToibl pacuéra XapaKTepUCTUK BBIOOPKHU.

39. Jluneitnas xoppensuus. BeiOoOpoyHbIi KO3PPUITUEHT KOPPEISAIUH.

40. Be1OopouHbIE ypaBHEHUS PETPECCUMU.

41. IIpoBepka CTaTUCTUYECKUX TUIIOTES.

Oo0pa3ubl NpaKTHYECKUX 3aJaHUM

1. Haiitu HeonpenenEHHbIN UHTETPAT:

f sin’x - cos3xdx j sinx - cos3xdx f Sx 2 d f xdx
. . —————— X ——
x?2—4x+5 V3x+1+1
3 3
f (x3 +12)dx (V2x =1+ 1)dx (x* +3)dx I(Zx — 5)cosxdx
x?—4 x 9 —x?
3
j(Sx —3)e *dx f(4x+3)sin2xdx fxz + ?6( dx f(3x — 2)cos2xdx
x —

2. BeruucnuTh onpenenéHHbld HHTErpal:
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1
f (2x — e *dx
0

x cosxdx

S —
S|

E]

J‘z x dx
T sin?x
2

4
f e\/2x+1dx
0

T .
f3 x sinxdx
3
o cos3x

fe dx
1 x(In?x+1)

T .
f3xsmx dx
3
o cos3x

e—-1
f In(x+2)
0

3. Belunucinuth HECOOCTBEHHBIN MHTETPajl WA JOKA3aTh €r0 pacXxoIUMOCTh:

f°° dx jmlnxdx J‘°° x dx J‘°° dx
1 (\/})3 2 X o VI+x2 2 X Inx
® xdx j°° dx J‘°° dx f‘” dx
o (14x)? o X2+ 2x+5 ) (\/X_|_—3)5 1 (\/X_|_—3)5

Boeruucauth IuIomaab, OYpaHUYCHHYIO JIMHUSMU y = 4 — xz,y =0

Boerauciauth IIomanab, OrpaHUYCHHYIO JIMHUSIMHU y = 3 — 2x — xz,y =0

BpauciauTe mioma/ib, OrpaHUuYCHHYIO JIMHUSAMHU y = x2,y = 2 — x2

Beruucnuts mioniaabs, OrpaHUYEHHYIO JIMHUSMU y = 6x —x2,y =0

OnpenenuTh 00bEM Tella BpAILEHUs BOKPYT OCH OX BpallleHueM (pUrypbl, orpaHu-

YEHHOM JJUHUSIMHU Xy = 4,x =1,x =4,y =0

BeraucnuTs mIomaab, OrpaHUu4eHHYIO JIMHUAMU y = x? + 4x,y = x + 4

Onpenenuth 00BEM Tea BpaIlleHUsS BOKPYT OCH OX, BpalleHUeM (UTYpHI. OTpaHU-

YEHHOM JIUHUSAMHU Xy = 4,x =1,x =4,y =0
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Haiitu yactHoe pemienue nudQepeHanbHOro ypaBHeHus,

YOOBJICTBOPAKOIICC HAYAJIbHBIM YCIIOBUAM:

y'(x?+1)=-2x/y?-1=0, y0)=1 2xyy' —y*=1,  y(1)=0
2y =y —y=x,x=0y=1y" =1 xy —y=x,x=2y=1
y'e*+y’ —ylny=0, y(0)=e 2xyy’ —y? =1, y(1) =0

Pemnte nuddepenumansHoe ypaBHEHUE:

y'—4y"+3y=0 y" =x%+2x
xy'=x+y y" —y = cosx
y(e*+4)dy +e*dx =0 y"+6y +13y =0

3amaum pa3jgesia Teopum BepOSITHOCTEIA.
1. Cnyuaiinas BenuurMHa X 3aJlaHa MHTErpalibHOW QyHKIMEH (dyHKIMEH pac-
npenencaus) F(X).

Haiitu nuddepennuanbayo GyHKINUIO (TUIOTHOCTH BEPOSITHOCTH) HAa MPOMEXKYTKE
0<x<g10.

2. B ypHe 5 depHbIX 1 3 Oenbix mapa. HaliTi BeposSTHOCTh TOTO, YTO B OJTHOM
UCIIBITAaHUM OyAET BBIHYT O€JbIil mmiap.

3. B xax ol U3 IByX YpH COJEpPKHUTCS 6 YepHbIX U 4 Oenbix mapos. M3 nepBoii
YPHBI HayAady W3BJICUYECH OJMH 1IAp U IIEPENIOKEH BO BTOPYr0. HaliTu BEpOATHOCTH
TOI'0, YTO I11Ap, U3BJICYCHHBIN U3 BTOPON YPHBI, OKAKETCS YEPHBIM.

4. B xax10il U3 IBYX YpH COJIEPKUTCS 8 YepHbIX U 2 Oenbix mapa. U3 Bropoit
YPHBI Hayauy U3BJICUEH OJIMH I11ap U NEPENOKEH B NEpBYr0. HailTu BEpOATHOCTH TOTO,
YTO LIAP, U3BJIECYEHHBIN U3 NIEPBON YPHBI, OKAXKETCS YEPHBIM.

5. Tpu crpenka mpou3Beu 3allll 1O Ledu. BeposTHOCTh mopa)keHus 1eu nep-
BBIM CTpeNKoM paBHa (,7; AJist BTOPOTO U TPETHETO CTPEIKOB 3TH BEPOATHOCTH COOT-
BeTCTBEHHO paBHbI 0,8 1 0,9. HaiiTu BEpOSITHOCTB TOT0, 4TO TOJIBKO OJMH U3 CTPEIIKOB
IIOPa3UT LIEJIb.
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6. Tpu cTpenka mpoU3BENH 3aJI MO 1eu. BeposaTHOCTh MOpakeHUs LIeTu Tep-
BBIM CTpeJIKoM paBHa (,7; 1Jig BTOPOTO U TPETHETO CTPEIKOB 3TU BEPOSTHOCTU COOT-
BeTcTBEHHO paBHbI 0,8 1 0,9. HaiiTh BeposSTHOCTh TOTO, YTO TOJBKO JIBa CTPEJIKA I1O-
passT UEb.

7. Tpu cTpenka mpou3BeIU 3alll MO LeTu. BeposTHOCTh mopa)keHus 1eu nep-
BBIM CTpesIkoM paBHa (,7; i1 BTOPOTO U TPETHETO CTPEJIKOB 3T BEPOSITHOCTH COOT-
BeTcTBEHHO paBHbI 0,8 1 0,9. HaliTh BEpOATHOCTH TOr0, YTO BCE TPU CTPEIIKA MOPA3AT
LIETIb.

8. Crynent 3Haer 40 u3 50 BompocoB nporpamMmbl. HailTu BepoOSTHOCTH TOTO,
YTO CTYJCHT 3HAaeT 2 BOIPOCa, COAEPKAIINECs B €ro IK3aMEHAIIMOHHOM OHIIeTe.

9. JIBe komaubI 10 20 CITOPTCMEHOB MPOU3BOIAT KEPEObEBKY IJIs1 IPUCBOCHUS
HOMEpOB y4YaCTHHKaM COpeBHOBaHM. J[Ba OpaTa BXOAST B COCTaB pPa3IMYHBIX
koMaH. HaliTi BeposITHOCTH TOTO, 4TO OpaThsi OyAyT y4acTBOBAaTh B COPEBHOBAHHUU
IO/, OTHUM U TEM ke HoMepoMm 18.

10. BeposiTHOCTB X0Ts ObI OHOTO MOMAJaHMs MpU ABYX BhICTpenax paBHa 0,99.
HaiiTi BeposITHOCTh YEThIpEX NMONaJaHul MIPU IMATH BBICTPEIIAX.

11. BeposiTHOCTB TOSIBJICHUSI COOBITUN B KaXKJIOM M3 HE3aBUCUMBIX UCIBITAHUM
paBHa 0,8. HaiiTu BepoATHOCTH TOTO, 4TO coObITUE HacTynuT 60 pa3 B 100 ucmbiTa-
HUSIX.

12. BeposTHOCTH MOSIBJICHUSI COOBITHS B KKJIOM U3 HE3aBUCUMBIX UCIIBITAHUN
paBHa 0,2. HaliTu BeposATHOCTh TOro, 4To B 100 UCHBITAHUSIX COOBITHE TOSIBUTCS HE

Menee 20 u He 6oiiee 30 pas.
13-18.

Cnyuaiinas BenuurHa X 3ajaHa UHTErpaibHON (PpyHKIMel (hyHKIMe pacnpese-
nenust) F(X). Tpebyetcs Haiitu nuddepeHimaibayo GyHKIU0 (MJI0THOCTH BEPO-
SATHOCTH):
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19. luckpeTHas ciiydaitHas BenuunHa X 3a7aHa 3aKOHOM pacipeeIeHUs:

X 0,1 0,8 1,5 2,2

p 032 093 034 0’1

Haiitu ¢ynkuuto pacnpenenenus F(x).

20. quckpeTHas ciaydaitHas BeJnurMHa X 3a/laHa 3aKOHOM paclpeeICHUs:
X 0,1 0,8 1,5 2,2

p 0,2 0,3 0,4 0,1

Haiitu maTremaTudeckoe oxxuanue M(X).

21. IuckpeTHas ciaydaiiHas BeardrHa X 3aJ1aHa 3aKOHOM pacIpeeIeHNUs:
X 0,1 0,8 1,5 2,2
p 0,2 0,3 0,4 0,1
Haittu nucnepcuro D(x).

22. JluckpeTHas ciaydaiiHas BeqndrnHa X 3aJ1aHa 3aKOHOM paclpeeIeHUs:
X 1,0 1,5 2,0 2,5
p 0,1 0,2 0,4 0,3
Haiitu cpennee kBaapaTuieckoe OTKIOHEHHE G(X);

23. JluckpeTHas ciaydaiiHas BeqIndrMHA X 3aJ1aHa 3aKOHOM pacIlpeeIeHNUs:
X 1,0 1,5 2,0 2,5
p 0,1 0,2 0,4 0,3
ITocTponTh NOIUTOH pacIpencIeHusl.

24. B HEexoTopoM BoioéMe Kapacu cocTaBIsIOT 80% OT BCEro KOJIUYeCTBa PHIOKI.
OnpenenuTh HauBeposTHENIIEe Yncio kK kapaceil, B mapTuu u3 8 poiO, BHUIIOBIEHHBIX
B BOJIOEME.

25. B HexoTopoM BojioéMe Kapacu cocTaBisOT 80% OT BCEro KOJUYECTBa PHIOHI.
OnpenenuTs MOIATEHYIO BEPOSITHOCT.
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IIpunoxenne 4

Konrpoabnasi padora Ne 1

JJIS1 BBITIOJIHEHUS CTYJA€HTAMU 32049HOI (D)OPMBI 00yUeHUsl.
Howmep BapuaHTa CTyJeHT BBIOMpAET 10 nociennen nudpe Homepa 3a4ETHON
KHIKKH CTYJICHTA.

Tabnuma. Homepa 3anay /it BBITOTHEHUS] KOHTPOIBHON paboThl Ne 1

Bapuant Howmep 3agaun

Bap.l | NNe 1, 11(1,2,3), 21(1,2,3,4,5,6,7), 31(1,2), 41(2 2 3), 51,
61

Bap.2 | NeNe2, 12(1,2,3), 22(1,2.3,4,5,6,7), 32(1,2), 42(2,2,3), 52,
62

Bap.3 | NoNe3, 13(1,2.3), 23(1,2.3.4,5,6,7). 33(1,2), 43(2,2,3), 53,
63

Bap. 4 | NeNo 4, 14(1,2,3), 24(1,2,3,4,5,6,7), 34(1,2), 442, 2,3),
54, 61

Bap.5 | MNe5, 15(L,2,3), 25(L 2,3 4,5 6,7), 351 2), 452 2, 3), 55
65

Bap.6 | NeNe6, 16(1,2,3), 26(1,2,3.4,5,6,7), 36(1,2), 46(2,2.3), 56,
66

Bap.7 |NeNe7, 17(1,2,3), 27(1, 23,4, 5,6,7), 37(L2), 47(2 2, 3),
57, 67

Bap.8 | MNeNe8, 18(1,2.3).  28(1.2.3.4.5.6.7). 38(1.2). 48(2.2.3), 58,
68

Bap.9 | MNeO, 19(1,2,3), 29(1,2,3.4,5,6,7), 39(1,2), 49(2,2,3), 59,
69

Bap.10 | NeNe10, 20(1,2,3), 30(1,2.3.4.5,6.7). 40(1,2), 50(2.2.3), 60,
70

3AJIAHUA 51 KOHTPOJIBHOM PABOTBI Ne 1

3apaum Ne 1-10.
Jlana cuctema ypaBHEHH ¢ TpeMs HEM3BECTHBIMU. TpelyeTcst HalTh ee peliie-

Hue ¢ moMotibio popmyn Kpamepa. [IpaBruiibHOCTh BBIYUCIICHHS TPOBEPUTD, MOCTA-

BHB ITIOJYYCHHBIC 3HAUCHUA B 3aJAHHYIO CUCTCMY ypaBHeHHﬁ.
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3amaua 3amaua
Ne 1 Neo 2
Ne 3 No 4
Ne 5 Ne 6
Ne 7 Neo 8
Ne 9 Ne 10

3agaum Ne 11-20.
JlaHbl KOOpAMHATHI BEPIIMH TpeyroyibHuka ABC.
Haiiru:
1) ypaBHenue ctoponsl AC;
2) ypaBHeHue BbicoThl BH;
3) ypaBHenue meauansl BD.
3amava 11. A(-2; 1), B(1; 5), C(9; 11)
3amava 12. A(2; 4), B(6; 7), C(-6; 2)
3amaua 13. A(-4; 1), B(4; -7), C(8; -10)
3amaua 14. A(5; 1), B(1; -3). C(-4, 6)
3amaua 15. A(-2; 1), B(6; 7), C(-6; -9)
3anmava 16. A(-3; 3), B(9; 8), C(-7; -4)
3anmava 17. A(5; 2), B(-3; -4), C(2; 8)
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3amaua 18. A(1; -1), B(-7; 5), C(-3; 8)
3amaua 19. A(1; -3), B(-5;5), C(-1; 2)
3amaua 20. A(2; -5), B(-3; 7), C(5; 1)

3agaum Ne 21-30.
ITo koopaunaTam BepminH nupamuasl A1ArAzAs HAUTH:

3agaua 21.
3agaua 22.
3amauga 23.
3agauya 24.
3amauga 25.
3agaua 26.
3agaua 27.
3agaua 28.
3agaua 29.
3amauga 30.

1) nmunel pedep A1A2 u A1As;

2) yron mexay pedpamu A1A; u A1As,

3) momaas rpanu AiAsAs;

4) ooveM mupamMuabl A1ArAszAq;

5) ypaBHeHHs psaMoit A1Az;

6) ypaBHeHHUs TUIOCKOCTEN A1A2A3 1 A1A2A;

7) yroj Mex11y II0CKOCThIO A1A2A3 1 mipsiMoit A1Aa.

Ai(-152; 1), Aa(-25255); As(-3;3;1); As(-l; 4; 3).
A1(-2;1;-1); Aa(-3;1;3); As(-4; 2;-1); A4(-2;3; 1).

Ai(1; 15 2); A2(0; 1;6); As(-152;2);  As(l; 3; 4).
Ai(-1;-2; 1);  Ax(-2;-2;5);  As(-3;-1;1); A4(-1;0; 3).
A1(2;-15 1), Aol -155); As(0;0; 1);  As(2; 15 3).
A1 12 A(-25152);  As(-3;2;-2); As(-1;3;0).
A1(1;2;1); Ax(052;5); As(-1;3;1);  Ag(l; 4 3).
A1(-2;-1;1); Ax(-3;-1;5);  As(-4;0;3);  Aa(-2; 1; 3).
Ar(l-1;2); Ax(0;-156);  As(-1;0;2);  Aq(1;1;4).
Ai(l-2; 1), Ax(0;-2;5);  As(-1;-1; 1); As(1;0; 3).

3apaum Ne 31-40.
Boeruucnuts nipenensl QyHKIMN, HE MOJIB3YSICh cpenctBamu quddepeHnnans-

HOT'O UCUHHUCIICHUA.

3amaya 3amaua
Ne 31 lim 3x%-5x Ne 32 I —2x2+7x+2
x—>00 —5x2+x+1 x—00 —5x2+x+1
li x3-3x-2 I x%24+2x-3
) lim ——— ) lim =————
x—>—-1 X°—x—2 x—>—3 x3+4x2+43x
Ne 33 Ne 34
im —4x%—x lim 2x2-2x+5
x—00 3x%2+7x+1 x—00 —5x2+3x
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x%—4x-3 li x3-5x%48x—4
im——— ) lim———
x—1 5x4+2x-7 x—2 Xx°—3x4+4
Ne 35 Ne 36
2 2
. —-X“—=X . —3x“+5x+2
1) lim ———— lim ———
x—00 2X%2+3x+2 X—00 x2+4x
im x3+5x%24+7x+3 lim x3+5x2+4+8x+4
x——1X3+4x2+5x+2 x—»—2 x3+3x%-4
No 37 No 38
m —3x245x lim 5x2+6x—1
x—00 X2+4x+3 x—00 —2x2+3x
li x3-6x2-12x-8 x34+5x2+8x+4
) m 3_2,2 m} 3 2
x—2 x°—3x“+4 x—=>—-2XxX°>+7x“+16x+12
Ne 39 Ne 40
lim —7x%+4x li 6x%—-3x—1
x—00 3x%2—x+2 x—00 4x2+42x
limx3—4x2—3x+18 im x347x%4+15x+9
x—3 x3-5x2+3x+9 x——3 x3+8x2+21x+18

3agauun Ne 41-50.

Haiitu mpou3BoaHbIC MIEPBOTO MOPSIAKA JAaHHBIX (DYHKIIMMA, UCTIONB3YS MTpaBuia

BBIYHCJICHHUSA ITPOU3BOJHBIX.

3amaya

3amaya

Ne 41

I I cu'ctg%-
}y = sin = +e 5
2)y = sinx ¥

1

Y=

. {x = arcsindt
1-4t%

Ne 42

Dy = 4Vx + arctgx

2) y = (.stsinx
3 {x =1In(1-1t%
"Ly = arccos t*
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Ne 44

. {x = sin®(2 — 5t)
Ty = cos?(2 - 50)

NQ 43 _ctgx arctg>
Dy=-3 Ny = 95
2} y = xin (sinx) 2} y = xc{gx
3}{ X = arccos t v =3e-t
Sy =) 3 {y= (2+e t)?
Ne 45 : Ne 46 _
1y :6@*7!?5];( 1)y:-~n1‘
Aresinx
2 —_— arecosx
Ay =x 2)y = (ctgx)”™
X {x = arctg(l+ t)? [ x=te ™
Uly=viErae2 Jﬂy:mﬂMF
Ne 47 - 72 No 48 . —
Ly =tg” (*,:5) )y = arcsinV4 — 5x
2) y = xS0 Dy = (tgx)”
{ x = In (5 3t) L (x=ctg(l =50
y = arctg(s - 3¢) Ny=mmm
() . ()
Ne 49 1)y =cosin(l—x?) Ne 50 ])y:__’ii_
AIrCCOsx
Cosx tgx

{ x = (t—1)2
Ty = sin(t - 1)?

3apaum Ne 51-60.
[IpousBecTu MoiaHOE UccienoBaHue (DYHKIIUU U TTIOCTPOUTH €€ Tpaduk.

3amaya 3amaya
Ne 51 No 52
_x3+4 _xz—x+1
Y= x2 Y= x—1
Ne 53 Ne 54
y = 22 B 42
x4+ 2x y_3+x2
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Ne 55 Ne 56
_ 12 _x*—=3x+3
y_x2+9 y= x—1
No 57 Neo 58
_4—x3 _x2—4x+1
Y= x2 Y= x—4
Ne 59 Ne 60
2x3 +1 (x —1)?
Y= x2 Y= x2

3agauu Ne 61-70.
Haiiti yacTHBIC MPOM3BOAHBIC MIEPBOTO MOPSIAKA PYHKIIMH JIBYX TTEPEMEHHBIX.

3amaua 3agaua
Ne 61 Ne 62
z=In(y*—e™) z = arcsin,/xy
Neo 63 Ne 64
Z = ctg~/xy? Z = arccos (3—/)
X
Ne 65 Ne 66
2
7 = sin y z = arctg <F>
x+y
Ne 67 No 68
z=cos(x—\/xy3) z=tg <2x—y2>
X
Ne 69 Ne 70
zZ = sinx oSy z=xYV+y*
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IIpunoxenue 5

Kontpoabnasi paéora Ne 2

JJI51 BBITIOJIHEHUSI CTYIeHTaAMM 32049HOH (opMBbI 00ydeHMsl.

Tabnuma. Homepa 3amau 1y1st BBITOJIHEHUS! KOHTPOJIBHOU paboThl No 2

Bapu- Howmepa 3amau
aHT

Bap.1 |71(a; 6;B8) |[81(a;6) 91 (101 111(1(a; 0; B), 2(a; 6; B), 3(a; O; B; T),
4(a; 6; B; T; 1), 5(a; 6; B; T; 1))

Bap. 2 [72(a; 6; B) [82(a;6) [92 (102 112 (1(a; 6; B), 2(a; 6; B), 3(a; 0; B; T),
4(a; 6; B; T; 1), 5(a; 0; B; T; 1))

Bap. 3 |73(a; 6; B) |[83(a;6) 93 103 113 (1, 2(a; 0; B), 3(a; 0; B; I),
A4(a; 0; B; I; 1), 5(a; 0; B; I; 1))

Bap. 4 |74(a; 6; B) |[84(a;6) 94 104 114 (1(a; 6; B), 2(a; 6; B), 3(a; 0; B; T),
4(a; 0; B; I3 1), 5(a; O; B; T; 1))

Bap. 5 |75(a; 6;B) |85(a;6) 94 (105 115 (1, 2(a; 6; B), 3(a; 0; B; T),
A4(a; 0; B; 13 1), 5(a; O; B; T; 1))

Bap. 6 |76(a; 6;B) |86(a;6) (96 (106 116 (1, 2(a; 6; B), 3(a; 0; B; T),
A4(a; 0; B; I3 1), 5(a; O; B; T; 11))

Bap. 7 |77(a; 6;B) |87(a; 6) 97 [107 117 (1, 2(a; 6; B), 3(a; 0; B; T),
A4(a; 0; B; I3 1), 5(a; O; B; T; 1))

Bap. 8 |78(a; 6; B) |88(a;6) 98 (108 118 (1, 2(a; 6; B), 3(a; 0; B; T),
4(a; 0; B; T; 1), 5(a; 0; B; T; 1))

Bap. 9 |79(a; 6; B) [89(a; 6) 99 108 119(1(a; 6; B), 2(a; 6; B), 3(a; 0; B; T),
4(a; 0; B; T; 1), 5(a; 0; B; T; 1))

Bap.10|80(a; 6; B8) [90(a; 6) (100 [110 120 (1, 2(a; 6; B), 3(a; 6; B; 1),

4(a; 0; B; T; 1), 5(a; 0; B; T; 1))

3AJTAHUS 1JIS1 KOHTPOJIBHOM PABOTHI Ne 2

3agaun Ne 71-80.

3amaya

MHTETpaI

Haiitn HeonpeneneHHbIn

3amaya

Harvitu HeonpeneneHHbIn
WHTErpall

Ne 71

a) f x dx
V3x+1 +1

74

Neo 72

a) f(\/T_;-l) dx




6) f(x +12) dx

x2—4

B) [(2x — 5)cosx dx

(x343) dx

6) [25

—x2

B) [(5x—3)e™™

Neo 73 No 74
(Vi—4x) dx x_dx
a) [ U =
(x3+4x2-10) dx (x3-5x+6) dx
0) e O [T
B) [(1-5x) Inx dx B) [(4x+3) sin2x dx
Ne 75 Ne 76
(1—\/3x+ ) dx (\/X+1) dx
f 3x+2 ) f -
0) [sinvax dx 6) [ cosVax dx
fx3+2x d fx3—5x+9 d
B) x2-16 X B) x%2-3x X
No 77 No 78
a) f dx a) f x dx
(Vx—1 +2)2 (3- vx¥2 )’
(x3+2x+3) dx (x3-x2+4) dx
0) [T )
B) [(bx—1) e** dx B) [(3x—2)cos2x dx
Ne 79 Ne 80

X
a) f\/ZX-}-l -1

75

a) f (\/\/__ ?1dx




x3+3x— 2 x3+5x2-8
6) f X24+x 6) f x2-2x d
B) [arctgx dx B) [arcsinx dx
3amaum Ne 81-90.
Haiitu onpenenenHbIin Haiitu onpeneneHHbIin
3ajaa UHTErpa 3ajaa UHTErpa
Ne 81 No 82
a) f01(2x — e *dx a) f;?rxcosx dx
T e—1
7 dx o) J, In(1++x)dx
0) “m 7 0
T +cosx
Ne 83 T Ne 84 d
I a) f v
Z SInN™X — COos“Xx
4 V2x+1 2 (Vx—=1 +3) dx
6) J e dx 6 [ ==
Ne 85 Ne 86
x sinx dx T d
3 3 X cosx dx
a) cos3x a) f4£ sin3x
e dx x dx
) Ji Toewn 9 f
Ne 87 Ne 88
a) foe_l In(x+2) dx a) folx arctgx dx
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z 1 1+2arctgx
0) fg cos (2x —g) dx 0) fo Q0 dx
Ne 89 Ne 90
a) f01(1 — 2x)dx a) flex Inx dx
T T
7 Sinx dx > dx
0) fO cos*x 0) fO 1+sinx
3agaum Ne 91-100.
Breranciauts HeCOOCTBEH- Brranciauts HeCOOCTBEH-
3aada HBI UHTErpaj WiIn JOKa- 3anaua HBI UHTErpaJ WIN JOKa-
3aTh €T0 PACXOJUMOCTh 3aTh €r0 PaCXOJUMOCTh
Ne 91 Ne 92
f * dx j “Inx dx
1 (\/})3 2 X
Ne 93 Ne 94
f ®  xdx j «© dx
o V1+ x2 o X%+ 4x+5
Ne 95 Ne 96
j © dx j «© dx
, X Inx vz x Vx?2 -1
Ne 97 Neo 98
f ® dx j°° dx
o X%+ 2x+5 1 (\/m)S
Ne 99 Ne 100
f *  dx © xdx
1 (Vx+3)° o (1+x)*
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3amaum Ne 101-110.
Haiitu yactHoe pemienne auddepeHaibHOTO YpaBHEHUS, YIOBIESTBOPSIOIIEE
HavyaJIbHBIM YCIIOBUSIM.

3anaqa 3anaya
Ne 101 Ne 106
y'(x?+1) —2x/y? —1=0, 2xyy' —y* =1,
Ne 102 | y'(14+x%) — (1+y?) arctgy=0, Ne 107
2xyy' —y? =1,
y(0) = 0 y(1) =0
Ne 103 Ne 108
yyvVx2+9 —x\y?+4 =0, y’ey_ezy+1=0
2x  x?+1 ’
0)=0
v y(©) =0
Ne 104 Ne 109
Inx Iny y'
— Lo D=1 2 xcosty=
Y Iny Inx 0 y() sinx 00 Y 0,
y(0) =0
Ne 105 Ne 110
y'tgx+ctgy=0, y(m/2) =0 y'e*+y’ — ylny=0,
y(0)=¢

3axaum no reopum BepositHocrei. Ne 111-120.

Ne 111.
B caake naxonurcs 15 nemieid, u3 kotopsix 7 MeueHo. Hayran otmmasnusarot 3 nemia.
OnpenenuTs BEpOSTHOCTH CIACAYIOIINX COOBITUH:
a) Cpey OTJIOBJICHHBIX JIeIIeH OyaeT 2 MEUCHBIX;
0) cpenu OTJIOBJICHHBIX JIeTeH OyJIeT HE MEHEE IByX MEUEHBIX;
B) CpeIy OTJIOBJICHHBIX JICeH OyJeT XOTsl Obl OTMH MEUEHBIM.
2. B nexotopoMm Bozmoéme kapacu coctasisitor 70% OT Bcero komuecTBa poriosl. Ompe-
JIEJTUTh:
a) HauBepoOsATHeMHIIee yncio Kk, kapaceit, B maptuu u3 10 pbiO, BHUIOBICHHBIX B BO-
JI0EME;
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0) MOJATbHYIO BEPOSTHOCT;

B) BEPOATHOCTb TOTO, YTO BBUIOBJIEHO HE MeHee k kapacei.

3. Ctago KypHuHCKOro Jiococs coaepkut 70 % caMok.

Haitru:

a) HAaMBEPOSTHEHUIIIEE YHUCIIO K, CAaMOK, B TapTun u3 120 prIO, TOCaKEHHBIX B CAIKU;
0) MOJaTbHYIO BEPOSTHOCTD;

B) BEPOATHOCTh TOT'O, YTO B BBUIOBJICHHOW napTuu poBHO 100 caMokK;

r) He meHee 100 camok.

4. JluckpeTHas ciiydyaiiHas BeJIMYMHA X 3a/1aHa 3aKOHOM PACTpPEICTICHHUS:

0,1 0,8 1,5 2,2
p 0,2 0,3 0,4 0,1

Haitru:

a) pyukmuto pacnpenenenus F(x);

0) MaTeMaTHuecKoe oxkuganue M(x);

B) aucnepcuto D(x);

') CpellHee KBapaTUueCcKOe OTKIOHEHHUE G(X);
1) TIOCTPOUTH TIOJTUTOH PACTIPECIICHHSI.

5. HempepbiBHas cirydaiiHas BemurHa X 3a/1aHa PyHKIMEH pacnpeneneHus:

Haitru:

a) IJIOTHOCTh BeposiTHOCTEH f(X);

0) MaTeMaTHuecKoe oxkuganne M(x);

B) aucnepcuto D(X);

I') CpeAHee KBapaTUYeCKOe OTKIIOHEHUE  G(X);

1) MOCTPOUTH TpaduK PYHKIIMHU pacrpenesieHus U rpaduk MIOTHOCTA BEPOSITHOCTEH.
Ne 112.

1. B Gaccetine Haxonutes 12 cymakoB: 7 6anTuiickux u 5 yepHoMopckux. Hayran Oe-

pyTcs 4 cynaka. HaliTu BEpOsSTHOCTH TOTO, UTO CPEI B3SITHIX CyIaKoB OymeT:

a) 3 OaNTUINCKUX;

0) He MeHee 3 OITHIICKHUX;

B) XOTsI ObI OAMH OANTUNCKH.

2. B Hexoropom Bogoéme kapacu cocTapisitoT 80 % OoT Bcero komudecTBa peiObl. Omnpe-

JeNNTh:

a) HauBeposITHEHIIIee Yncio k kapaceil, B mapTuu u3 § pbi0, BEIJIOBICHHBIX B BOTOEME;
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0) MOJATbHYIO BEPOSTHOCT;

B) BEPOATHOCTb TOTO, YTO BBUIOBJIEHO HE MeHee k kapacei.
3. BeposTHOCTh MOJYyYEHHS] UKPBI OT CAMOK OCETPOB B MCKYCCTBEHHBIX YCIIOBHSX
paBHa 0,75. Halitu:

a) HAauBEPOSITHEUIIIEE YUCIIO CAaMOK, OTIABIINX UKPY B maptuu u3 150 prIO;

0) MOJaTbHYIO BEPOSTHOCTD;

B) BEPOATHOCTh TOT'O, YTO UKPY OTAAAYT pOBHO 80 caMOK;

r) He Ooree 80 caMok.

4. JluckpeTHas ciiydyaiiHas BeJIMYMHA X 3a/1aHa 3aKOHOM PACTpPEICTICHHUS:

X 1,0 1,5 2,0 2,5
p 0,1 0,2 0,4 0,3

Haitru:

a) pyukiuto pacnpenenenus F(x);

0) MaTeMaTHuecKoe oxkuganue M(x);

B) aucnepcuto D(x);

') cpellHee KBaJpaTHIeCKOe OTKIOHEHHE  O(X);
1) TIOCTPOUTH TIOJTUTOH PACTIPEACIICHHUS.

5. HenpepbiBHas citydaiiHas BennurMHa X 3a/1aHa (PyHKIHMEH pacipeneaeHus:

0, x<=l
F x'= sinx O=x=m/2
1, x=>m/2

Haitru:

a) INIOTHOCTH BeposiTHOCTEH f(X);

0) MaTeMaTH4ecKoe oxxkuganne M(x);

B) aucnepcuto D(X);

') CpellHee KBaJpaTUueCKOe OTKIOHEHHUE C (X);

1) MOCTPOUTH rpaduK PYHKIIMHU paclpeesieHus U rpauK MIOTHOCTUA BEPOSITHOCTEH.

Ne 113.

1. B caake Haxomutcs 10 mococei, u3 nux 7 caMok. BeposTHOCTH TOTrO, 4TO
caMKa OTJacT MKPY B MCKYCCTBEHHBIX ycloBUsX paBHa 0,75. [lns uccienoBaHus OT-
JaBIMBaETCs 0JHa pbi0a. KakoBa BEpOATHOCTH TOTO, YTO 3TO OyAET caMKa, FOTOBasi OT-
IaTh UKPY?

2. B HekoTopoMm BooéMe okyHH cocTapisitoT 70 % oT Bcero kosmuecTna poriObl. Omnpe-
JIEJIUTD:

a) HauBEPOSITHEHINIEE YUCIIO K, OKYHEH, B TapTuu U3 11 pbI0. BEUIOBIEHHBIX B BOJOEME;
6) MOJATbHYIO BEPOSTHOCT;

B) BEPOSATHOCTH TOTO, YTO BBIJIOBIICHO HE MeHee k OKyHel.

80



3. B HEKoTOpOM yIliOBE Tpaja BEpOSTHOCTh COJAEP>KAHMSI CTAaHAAPTHOM MO pa3Mepy
cenbau paBHa 0.6. Haiitu:

a) HauBEPOSATHEMIIIEe YUCIIO CTaHAapTHBIX pbIO B mapTuu u3 200 0TOOpaHHBIX;

0) MOJIaJIbHYIO BEPOSTHOCTD;

B) BEPOSITHOCThH TOTO, YTO B OTOOpaHHOM naptuu 6yaet poBHO 130 craHgapTHBIX PhIO;
r) He meHee 130, Ho u He O6onee 160 cTaHmAPTHBIX PHIO.

4. luckpeTHas ciaydyaiiHas BeJIMYMHA X 3aJ1aHa 3aKOHOM pacIpeiesICHUs:

X 1 3 5 7
p 0,1 0,3 0,5 0,1

Haitru:

a) ¢pyukmuio pacupeneneHus F(x);

0) MaTeMaTHdecKoe oxkuganne M(x);

B) aucnepcuto D(x);

') cpellHee KBapaTHIeCKOe OTKIOHEHHE  O(X);
1) IOCTPOUTH TIOJTUTOH PACTIPEACIICHHUS.

5. HenpepbiBHas citydaiiHas BennurHa X 3a/1aHa (PyHKIHMEH pacipeneaeHus:

0, X2
. .
Fox= =+=arcsin> —-2=x=2
Fx 2+r[ar|::,1"2 X
1, X=2

Haiiru:
a) INIOTHOCTh BeposiTHOCTEH f(X);
0) MaTeMaTHdeckoe oxkuganue M(x);
B) aucnepcuto D(X);
I') CpeAHee KBapaTUYeCKOe OTKIIOHEHUE  G(X);
1) TOCTPOUTH rpaduK (PyHKIMH pacrpeneneHus u rpa@uk MmIOTHOCTH BEPOSTHOCTEMN.
Ne 114.
1. B naGoparoputo nocrasneHsl 15 poi0d, u3 kKoTophix 6 ceronerkoB. Hayran 6epyrcs 3
pBIObI. HaiiTi BEpOsSITHOCTH TOTO, YTO Cpeu OTOOPAHHBIX PBIO OyIeT:
a) TOJIbKO OJTHA U3 OTOOPAHHBIX PhIO OY/IET CEroieToK;
0) He MeHee IByX OTOOPAaHHBIX PhIO — CETOJIETKH;
B) XOTsI ObI OZJHA — CETOJIETOK.
2. B HexotopoMm Booéme OKyHH cocTaBisiioT 50% ot Bcero konuuecTBa pbiobl. Omnpe-
JEJUTD:
a) HAaUBEPOSITHEHIIIEE YHUCIIO K. OKYHEH, B mapTuu U3 12 puIO, BEUIOBIEHHBIX B BOTOEME;
0) MOTaIbHYIO BEPOSITHOCTD;
B) BEPOSITHOCTH TOTO, YTO BBIJIOBIEHO HE MEHEE I' OKYHEH.
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3. BepoATHOCTB BBIKJIEBA TMYUHOK JIOCOCS U3 UKPBI B UCKYCCTBEHHBIX YCIIOBUSAX PABHA
0.7. Haiitu:

a) HauBEpOSATHEMIIEe YUCIIO IMUYMHOK B apTuu U3 400 B3sATHIX HA KOHTPOJIb UKPUHOK:
0) MOJaTbHYIO BEPOSTHOCT;

B) BEPOATHOCTbH BBIKJIEBA POBHO 250 TUYMHOK;

r) He MmeHee 240. Ho u He 6omnee 300 TUINHOK.

4, I[HCKpGTHa}I cnyqaﬁHa;I BeJmunHa X 3a/laHa 3aKOHOM PaCIIPCACICHUA
X (L1 (1,9 [27 [35
P 0,1 |03 [04 |02

Haitru:

a) pyukiuto pacnpenenenus F(x);

0) MaTeMaTHuecKoe oxkuganue M(x);

B) aucnepcuto D(x);

') cpellHee KBaJpaTHIeCKOe OTKIOHEHHE  O(X);
1) TIOCTPOUTH TIOJTUTOH PACTIPEACIICHHUS.

5. HenpepbiBHas citydaiiHas BennurMHa X 3a/1aHa (PyHKIHMEH pacipeneaeHus:

Haitru:

a) INIOTHOCTH BeposiTHOCTEH f(X);

0) MaTeMaTHuecKoe oxkuganne M(x);

B) aucnepcuto D(X);

I') CpeAHee KBapaTUYeCKOe OTKIIOHEHUE  G(X);

1) MOCTPOUTH rpaduK PYHKIIMHU pacrpeesieHus U rpaduK MIOTHOCTUA BEPOSITHOCTEM.
Ne 115.

1. B ynose, cnaBaemom Ha 6a3y, 74 % cocTaBiser craBpuaa, npuaém 85 % — mepBoro

copra. KakoBa BEpOATHOCTb COJEPKAHMSI CTABPHIBI IIEPBOTO COPTa B JAHHOM YJIOBE?

2. B HEexoTopom BogoéMe KapacH COCTaBIsOT 75 % OT Bcero komudecTBa puiObl. Omnpe-

JIEJUTD:

a) HauBeposTHeee unciio k kapaceit B naptuu u3 12 peiO, BEUIOBICHHBIX B BOJAOEME;

0) MOJJaTbHYIO BEPOSTHOCTD;

B) BEpOSITHOCThH TOTO, UTO BBUJIOBJICHO HE MeHee k kapacei.

3. B HEKOTOpOM BOAOEME CTaHAAPTHBIE MO pa3MepaM Cydakud cocTaBisaroT 60 % ot

BCCI'0 KOJIMYCCTBA CY/IaKOB, BLIPAIIICHHLIX B BOI[OéMe.
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Haitru:

a) HaMBEPOSATHEUIIIEE YUCIIO CTAaHAAPTHBIX IO pa3Mepy cyakoB B napTuu u3 300 pbIO,
CIaBaEMbIX B TOPTOBYIO CETh;

0) MOJIaJIbHYIO BEPOSTHOCTD;

B) BEPOSATHOCTH TOTO, YTO CTAHJIAPTHBIX MO pazMepy prid OyaeT poBHO 200;

r) He meHee 170, Ho u He 6omnee 220.

4. luckpeTHas ciaydyaiiHas BeJIMYMHA X 3aJ1aHa 3aKOHOM pacIpeiesICHUs:

X 1,0 1,9 2,8 3,7

p 0,1 0,3 0,5 0,1

Haitru:

a) ¢pyukmuio pacupeneneHus F(x);

0) MaTeMaTHdecKoe oxkuganne M(x);

B) aucnepcuto D(x);

') CpefHee KBaJpaTUYeCKoe OTKIIOHEHUE G(X);
1) IOCTPOUTH TIOJTUTOH PACTIPEACIICHHUS.

5. HenpepbiBHas citydaiiHas BennurHa X 3a/1aHa (PyHKIHMEH pacipeneaeHus:

0, x=[
Fx=1-cosx O=x=n/2
1, x=ml2

Haitru:

a) INIOTHOCTh BeposiTHOCTEH f(X);

0) MaTeMaTHdecKoe oxkuganue M(x);

B) aucnepcuro D(x);

') CpeaHee KBaJIpaTUueCKOe OTKIIOHEHUE G(X);

1) MOCTPOUTH rpaduK PYHKIIMHU paclpeesieHus U rpaduK MIOTHOCTUA BEPOSITHOCTEM.

Ne 116.

1. B nexoropom ynoBe nukiua cocrasisier 70 %, u3 koropbix 80 % OyayT — caMKH.

Haiitu BEepOSITHOCTb COfIEpKaHUsI CaMOK MUKIIN B TAHHOM YJIOBE.

2. B Hexoropom Bogoéme kapacu cocTapisitoT 80 % OoT Bcero komudecTBa puiObl. Ompe-

JIEJIUTh:

a) HauBeposITHeHIIee uncio k, kapacei, B maptuu u3 10 pbiO, BHIITIOBICHHBIX B BOJIO-
eMe:

0) MOJJaTbHYIO BEPOSTHOCTD;

B) BEPOSATHOCTh TOTO, YTO BBIJIOBIIEHO HE MeHee K kapaceil.

3. B HekoTropoM Bop0EME pBHIOBI MOPIIMOHHOTO MKpPOMETaHUs cocTaBisaior 60 % ot

BCEro Konmyecra. Haitu:
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a) HauBEPOSATHEIIIIee YUCIIO PBIO MOPLHUOHHOTO HKpoMeTaHus B naptuu u3 300 oT10B-
JIEHHBIX B BOAOEME 3K3EMILISIPOB;

0) MOJIaTbHYIO BEPOSTHOCTD;

B) BEPOSITHOCTB TOT'0, YTO B OTJIIOBJIEHHOW napTuu Oyzet poBHO 200 pbIO MOPLIHMOHHOTO
UKpPOMETaHUS;

r) He meHee 150, Ho u He 6omee 200 ppIO MOPIIMOHHOTO UKPOMETAHUS.

4. luckpeTHas ciaydyaiiHas BeJIMYMHA X 3aJ1aHa 3aKOHOM pacIpeiesICHUs:

X 3 6 9 12

p 0,2 0,4 0,3 0,1

Haitru:

a) ¢pyukmuio pacupeneneHus F(x);

0) MaTeMaTHdecKoe oxkuganne M(x);

B) aucnepcuto D(x);

') cpellHee KBapaTHIeCKOe OTKIOHEHHE  O(X);

1) IOCTPOUTH TIOJTUTOH PACTIPEACIICHHUS.

5. HempepoiBHas ciydaiiHas BeMurHa X 3a/1aHa PyHKIMEH pacipeneneHus:

0, x=0
FiXxI= sin“x D<x=m/?
1, xzal2

Haitru:

a) INIOTHOCTH BeposiTHOCTEH f(X);

0) MaTeMaTH4ecKoe oxxkuganne M(x);

B) aucnepcuro D(x);

') CpellHee KBaIpaTUueCKOe OTKIOHEHUE G(X);

1) MOCTPOUTH rpaduK PYHKIIMHU paclpeesieHus U rpauK MIOTHOCTUA BEPOSITHOCTEH.

Ne 117.

1. B unkyOaunonHsiii anmapar 3anoxeHo 200 ukpuHok jgococst 1 300 uxkpuHok ¢o-

penu. BeposTHOCTD BBIKJIEBA INYMHOK U3 UKPBI JIococs paBHa 0,65. a u3 ukpsel popenu

—0.55. KakoBa BepOSITHOCTH MOTY4YSHUS JIMYMHOK U3 UKPBI, 3aJI0)KEHHOW B UHKYOAaIu-

OHHBIN anmapar?

2. B Hexoropom Bogoéme kapacu cocTapisitoT 90 % oT Bcero konuvecTBa pulObl. Omnpe-

JIEJIUTD:

a) HauBeposITHeiIIee yncio k, kapaceit, B naptuu u3 10 pbiO, BHIIIOBICHHBIX B BOJIO-
éMme;

0) MOTaIbHYIO BEPOSITHOCTD;

B) BEpOSITHOCThH TOTO, UTO BBUJIOBJIEHO HE MeHee k kapacei.
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3. B Hekotopom OacceitHe HaTuMbI B BO3pacTe OT 2 70 3 JEeT COCTaBisitoT 75 % ot

BCETrO KOJINYECTBA PHIOHI.

Havitu:

a) HaMBEpOsITHENIIee YUCIO HAIMMOB YKa3aHHOTO Bo3pacTa B naptuu u3 400 omiios-
JICHHBIX B BOJIOEME;

0, x<=l
F x=1s5n2x Dzx=1/4
1, x=mid

0) MOJIaJTbHYIO BEPOSTHOCTD;

B) BEPOATHOCTH TOTO, YTO B MAPTHH COAECPKUTCSA poBHO 320 HAJIMMOB yKa3aHHOTO BO3-
pacra;

r) He meHee 280. Ho u He Oonee 320 HAIMMOB YKa3aHHOTO BO3pacTa.

4. JluckpeTHas cilydaiiHas BEJIMYMHA X 3a/1aHa 3aKOHOM PACTPEIEIICHHUS:

X 1,5 1,8 2,1 2,4

p 0,1 0,2 0,3 0,4

Haitru:

a) dynkuuto pacnpeneneHus F(x);

0) MaTeMaTH4ecKoe oxkujanue M(x);

B) aucnepcuto D(x);

I') CpelHee KBAJApaTHUECKOe OTKIOHEHHE G(X);

1) TOCTPOUTH MOJMUIOH PACTIPEIETICHMUSL.

5. HenpepbiBHas citydaiiHas BenMurMHa X 3a/1aHa (PyHKIMEH pacnpeneaeHus:

Haiiru:

a) INIOTHOCTh BeposiTHOCTEH f(X);

0) MaTeMaTHuecKoe oxkuganne M(x);

B) aucnepcuro D(x);

') CpeaHee KBaJIpaTUueCKOe OTKIIOHEHHUE G(X);

1) MOCTPOUTH TpaduK PYHKIIMHU pacrpenesieHus U rpaduk MIOTHOCTA BEPOSITHOCTEH.

Ne 118.
1. Bo Bpems Tpanenust B Hopsexxckom Mope Tpayinep 3acanubaet 70 % oOT Bcero yiaoBa
pwIOBI, pudéM 80 % — mepBbIM copToM. KakoBa BepOSITHOCTh COEpKAHUST CONEHOM
PBIOBI IEPBOTO COpPTa B PHIOONPOAYKITNH, C/laBaeMO Ha 6a3y?
2. B Hexoropom BogoéMe kapacu cocTapisitoT 90 % oT Bcero komuvecTBa pulObl. Omnpe-
TEINTh:
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a) HauBeposTHelIIee uncio kK, kapaceit, d maptuu u3 12 psiO, BEUIOBICHHBIX B BOJIO-
éme;

6) MOJJaJIbHYIO BEPOSTHOCTb;

I') BEpOATHOCTh TOTO, YTO BBUIOBJIEHO HE MeHee k kapaceil.

3. B npynax oHOTo ppIOHOTO X035IMCTBA Kapibl cocTaBIsOT 60 % OT Bcero koauye-

cTBa pbIOBI. HaliTu:

a) HAMBEPOSATHENIIEE YUCIIO KapIoB r napTuu U3 250 OTIIOBIEHHBIX PbIO;

0) MOJaTbHYIO BEPOSTHOCT;

B) BEPOSITHOCTb TOTO, YTO JaHHAas MapTHsi conepkut 140 xapros;

r) He MeHee 120, Ho u He 6omeel 60 kapmoB.

4. luckpeTrHas ciaydaiiHas BeJIM4MHa X 33/1aHa 3aKOHOM pacIpeieICHUs:

X 2 4 6 8

p 0,2 0,3 0,4 0,1

Haitru:

a) pyukiuto pacnpenenenus F(x);

0) MaTeMaTHuecKoe oxkuganue M(x);

B) nucnepcuio D(x);

') CpellHee KBapaTUueCKOe OTKIOHEHUE  G(X);

1) TOCTPOUTH TIOJIUTOH PACTIPEICTICHUS.

5. HempepbiBHas cirydaiiHas BemurHa X 3a/1aHa PyHKIMEH pacnpeneneHus:

Haitru:

a) INIOTHOCTH BeposiTHOCTEH f(X);

0) MaTeMaTHdecKoe oxkuganue M(x);

B) aucnepcuto D(X);

') CpellHee KBaJIpaTUueCKOe OTKIOHEHUE G(X);

1) MOCTPOUTH rpaduK PYHKIIMHU paclpeesieHus U rpaduK MIOTHOCTUA BEPOSITHOCTEH.

Ne 119.
1. B maboparoputo moctynmio 10 pei6: 3 kapacs u 7 okyneid. Haiitu BeposiTHOCTB TOTO,
YTO Cpelly B3SAThIX HAyraj JBYX pbIO OyayT:
a) 1 xkapace u 1 OKyHBb;
6) 00e pbIOBI — Kapacu;
B) XOTsI ObI OZIMH — Kapach.
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2. B HexoTopoM BogoéMe KapacH cocTaBisitoT 60 % oT Bcero koauvecTsa pelObl. Ompe-

TICJIUTh:

a) HauBeposTHeHIee yucio k, kapaceil, B mapTiu U3 8 pbi0, BBIJIOBIECHHBIX B BOJOEME;

0) MOJIaJIbHYIO BEPOSTHOCTD;

B) BEpOSITHOCTH TOTO, YTO BBUIOBJIEHO HE MeHee k kapaceil.

3. BeposTHOCTB TOT0, YTO YKCJIO THIYMHOK HA OJTHOM jka0EpHOU Ayre y KAaMCKHX HaJH-

MOB HaxoJUTCs B mpeenax HopMbl, paBHa 0,9. otnosieHo 250 peIO.

OnpenenuTs:

a) HauBEPOSATHEHIIIEE YU CIIO HAJTMMOB C HOPMAJIBHBIM YHCJIOM THIYMHOK Ha OHOM JKa-
OepHoli yre;

0) MOJIaJIbHYIO BEPOSTHOCTD;

B) BEPOATHOCTh TOTO, YTO HOPMAJIBHOE YUCIIO THIYMHOK UMEIOT poBHO 170 HammMMOB;

r) He meHee 170 HaMMOB.

4. JluckpeTHas cilydaiiHas BEJIMYMHA X 3a/1aHa 3aKOHOM PACTPEIEIICHHUS:

X 12 14 16 18

p 0,1 0,3 0,4 0,2

Haitru:

a) dyHkuuto pacrpeneneHus F(x);

0) MaTeMaTH4ecKoe oxkuganne M(x);

B) aucnepcuro D(x);

I') CpelHee KBaJApaTHUEeCKOe OTKIOHEHHE G(X);

1) IOCTPOUTH TIOJTUTOH PACTIPECIICHHUS.

5. HempepoiBHas ciydaifHas BemMurHa X 3a/1aHa PyHKIMEH pacipeneneHus:

0, x=1
Fx=lnx l=x<e

1,  xze
Haitru:
a) INIOTHOCTH BeposiTHOCTEH f(X);
0) MaTeMaTH4ecKoe oxxkuganne M(x);
B) aucnepcuto D(X);
') CpellHee KBaJIpaTUueCKOe OTKIOHEHUE G(X);
1) MOCTPOUTH TpaduK PYHKIIMHU paclpeaesieHus U rpaduK MIOTHOCTUA BEPOSITHOCTEH.

Ne 120.

1. IMaptust u3 20 BBUIOBICHHBIX B BOIOEME PHIO MOIBEPTacTCsl KOHTPOIIO. YCIOBHUEM
HENPUTOAHOCTH BCErO yJOBa SBISETCS HaJM4uMe XOTs Obl OAHOM HecTaHIapTHOU
cenbau cpeau 4-x npoBepseMbiX. KakoBa BEpOsITHOCTh TOTO, YTO BECh YJIOB OyJeT He-
MIPUTOJIEH, €CII OH CONIEPKUT 5 HECTaHAPTHBIX PHIO?
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2. B HexoTopoM BogoéMe KapacH cocTaBisitoT 80 % oT Bcero koauvecTsa pelObl. Ompe-

JEIUTB:

a) HauBeposiTHEHIIee yncio k kapaceit, B maptuu U3 9 poi0, BHUIIOBICHHBIX B BOTOEME;

0) MOJIaIbHYIO BEPOSTHOCTD;

B) BEpOSITHOCTH TOTO, YTO BBUIOBJIEHO HE MeHee k kapaceil.

3. I3 HepeCTOBHUKOB B BHIPOCTHBIE BOJOEMBI BBITYIIEHBI TMUYUHKHY ca3zaHa. Koadduim-

€HT BBDKMBAEMOCTH JINUMHOK ca3aHa paseH (,7.

Haitru:

a) HauBEPOSITHEHIIIEE YMCIIO BBIKUBIIUX JUYMHOK B mapTuu u3 200. B3AThIX HA KOH-
TPOJIb;

0) MOJIaJIbHYIO BEPOSTHOCTD;

B) BEPOATHOCTh TOT'O, YTO U3 3TOM MNapTUX BBDKUBET POBHO 150 JIMYMHOK;

r) He MeHee 150 TuYuHOK.

4. JluckpeTHas cilydaiiHas BEJIMYMHA X 3a/1aHa 3aKOHOM PACTPEIEIICHHUS:

X 2,2 2,4 2,6 2,8

p 0,1 0,3 0,5 0,1

Haitru:

a) dyHkuuto pacrpeneneHus F(x);

0) MaTeMaTH4ecKoe oxkuganne M(x);

B) aucnepcuro D(x);

I') CpeiHee KBaJApaTHUeCKOe OTKIOHEHUE G(X);

1) IOCTPOUTH TOJTUTOH PACTIPEACIICHHUS.

5. HempepoiBHas ciydaifHas BemMurHa X 3a/1aHa PyHKIMEH pacipeneneHus:

0, x<0
F x= —arcigx O=x<l

1, xe=l

Haitru:

a) INIOTHOCTH BeposiTHOCTEH f(X);

0) MaTeMaTHdecKoe oxkuganue M(x);

B) aucnepcuro D(x);

') CpeaHee KBaJIpaTUueCKOe OTKIIOHEHHUE G(X);

1) MOCTPOUTH TpaduK PYHKIIMHU pacrpeesieHus U rpaduK MIOTHOCTUA BEPOSITHOCTEH.
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