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Pa3znen 1. OBIIUE METOJIUYECKHUE YKA3AHUS
MO U3YUYEHUIO JUCHUIIJIMHbI

MeTtonunueckue ykazaHus 10 AUCHUILIMHE «BbIcias MaTeMaTuKa» cocTaBie-
HBI B COOTBETCTBUU ¢ TpeboBanusmu denepanbHoro ['ocymapcTBeHHOTO 00pa3oBa-
TEJIBHOTO cTaHaapTa Beiciiero oopazoBanus (PI'OC BO 3+) no HanpaBieHUsIM MO/I-
rotoBku 6akanaBpoB 35.03.06 — «ArpounxeHepus» (yTBEPKIACHO MprKa3oM Mu-
HOOpHayku P® o1 20.10.2015 Ne 1172) ; 09.03.02 — «MHpOpMaLIOHHBIE CUCTEMBI 1
TEXHOJIOTUN (YTBEPKACHO nprkazoM MunoOpHayku P® ot 12.03.2015 Ne 219),
20.03.02 — «IIpupogoo0ycTpoICTBO U BOIOMOIB30BaHUEY (YTBEPKACHO MPUKA30M
Muno6pnayku PO ot 06.03.2015 Ne 160); 23.03.03 — «DkcmityaTauusi TpaHCIOPTHO-
TEXHOJIOTHYECKUX MAITUH U KOMIUIEKCOBY» (YTBEPKACHO MPUKa3oM MHUHOOpHAYKH
P® o1 06.03.2015 Ne 161) n pabounmu yueOHBIMU IJIAaHAMH, YTBEPKICHHBIMU Y Ye-
HbIM coBeToM PI'A3Y.

1. 1. Hean u 321244 TUCHUNTIMHBI

[{enpro MaTeMaTUueCKOTo 00pa30BaHUs SBIISETCA PA3BUTHE HABBIKOB MaTeMa-
TUYECKOTO MBIIICHUS; HABBIKOB UCIIOJIb30BAHUSI MATEMATUYECKUX METOJIOB U OCHOB
MaTeMaTUYeCKOro MOJCIUPOBAHMUS; MATEMATHUECKOU KYJIbTYpPhI Y 00y4aroIierocs.

Emy HE00X01uMO B IOCTaTOYHOM CTENEHU BJIAIETh KaK KIIACCUYECKUMHU , TaK U
COBPEMEHHBIMH MAaTEMATHUYECKUMHU METOJIAaMU aHaJIU3a 3a/1a4, BO3HUKAIOUINX B €T0
MPAKTUYECKOMN JESITEIIbHOCTH, UCIIOJIb30BaTh BO3MOKHOCTU BHIYMCIUTEILHON TEXHHU-
KW, YMETh BBIOMpPATh HanOoJIee MOAXOAAIIIEe KOMOMHAIIMK U3BECTHBIX METOIOB,
3HATHh UX CPABHUTEIHHBIC XapaKTEPUCTHKH.

J11st BBIpAOOTKHM Y COBPEMEHHBIX CITEIIUATUCTOB C BBICIIUM 00pa30BaHUEM He-
00X0UMOM Mamemamuyeckol Kyivmypsvl HEOOXOIUMO peuteHue Cledyrouux 3a0au.

1.0O0ecnieuenue BHICOKOro YpoBHS (PyHAAMEHTAIbHOW MaTeMaTUYECKOM O~
TOTOBKH CTYJCHTOB.

2. BbpaboTKH y CTYJIEHTOB YMEHHS ITPOBOJMTH JIOTHYSCKUH U KaueCTBEHHBIN
aHaJIN3 COIMAIBHO-PKOHOMHYECKHUX 3a/1a4 YIPABJICHUS] HA OCHOBE TIOCTPOCHUS Ma-
TEMaTUYECKUX MOjIeNiel Ha 6a3e pa3IMYHbIX CPEJCTB MH(GOPMAIIMOHHOTO obecreue-
HUAL

3. YMeHue ucronb30BaTh METOAbl COBPEMEHHOM MaTeMAaTUKH, HEOOXOIMMbIE
JUTsl pabOTHI IO BHIOPAHHOM CIIEIIUATEHOCTH.

4. YMeHue crenuaiucTa CaMOCTOSITENIbHO TIPOJOJIKUTh CBOE MAaTEMAaTHYECKOE.

B pesynbTaTe n3ydeHus TUCIUTLINHBI BBITYCKHHUK JOJHKCH:

1) obnagatb cnegyolwMmmn 06LWEKYNbTYPHbIMU KomneTeHuuamm (OK):

CIIOCOOHOCTBIO UCIOJIB30BaTh OCHOBBI (hrsocockux 3HaHUM A1 popmupoBa-
HUSI MUPOBO33peHuecKkoi no3unmu (OK-1);

CTIIOCOOHOCTBIO K caMoOpraHu3anuu u camooopazoanwuio (OK-7).

2) obnagatb cnegyowmmmn obwenpodeccuoHanbHbimu KomneteHuumu(OnMK):

CIIOCOOHOCTHIO UCIOJI30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
[UTITUH B TPO(PECCHOHATEHOM AESITEIBHOCTH, IPUMEHSITH METOIbI MATEMATHIECKOTO
aHaIM3a ¥ MOJICTTUPOBAHUS, TEOPETUIECKOTO M DKCIIEPUMEHTATHLHOTO HCCIICIOBAHUS

(OTIK-2).



3) obnapatb cneayowmmmn npodeccuoHanbHbimmu KomneteHumuamm (MK):

TOTOBHOCTBIO K 00pab0TKe Pe3ybTaTOB SKCIIEPUMEHTAIBHBIX NCCIICIOBAHUH
(IIK-3);

CTIOCOOHOCTBIO pa3padaThiBaTh CPECTBA pealn3aiui HHPOPMAIIMOHHBIX TeX-
HOJIOTHH (MEeTOAMYECKHE, HHPOPMAIIMOHHBIC, MAaTEMaTHUECKUE, AITOPUTMHUICCKHE,
TexHuueckne u nporpammusie) (ITK-12);

CIIOCOOHOCTHIO UCTIOJIB30BaTh MATEMATHIECKHE METOIbI 00paOOTKH, aHAIIN3a U
CHHTE3a Pe3yJIbTaToOB NMpodecCHOHATBHBIX HecaenoBanui (ITK-25);

B pesynbTaTte n3ydeHus TUCIUILIMHBI CTYICHT JTOJDKCH:

3HATh: OCHOBHBIC MMOHSATHS U METOIBl MATEMATUYECKOTO aHAIN3a, TEOPUHU
g epeHInaIbHbIX YPaBHEHH, SJIEMEHTOB TEOPHH (PYHKIINN KOMIUIEKCHOU Tiepe-
MEHHOM.

YMeTh: UCIIONB30BaTh MATEMATUUECKHM anmapar 11t 00pabOTKU TeXHUYe-
CKOM M 9KOHOMHYECKOU MH(OpMAIIUY U aHAIHN3a JaHHBIX.

Baagerh: MeToaMu TOCTPOCHUSI MATEMATUYECKUX MOJIETIEH TUTIOBBIX MPO-
(dbeccroHaNBHBIX 33/1a4.

1. 2. bubauorpadguyeckunii CUCoOK
OcnosHoti

1. 'mypman B.E. Teopus BeposITHOCTEN U MaTeMaTH4ecKasi CTaTUCTHKA: Y4eo.
nmocobue rst 6akanmaBpoB /B.E. 'mypman.— 12 — e uzn. — M: FOpaiit: Beicmr. mik.,
2012. - 479 c.

2. I'mypman B.E. PykoBOACTBO K pEILICHUIO 33/1a4 110 TEOPUH BEPOSITHOCTEN U
MaTeMaTHYECKOM CTaTUCTUKH: Y4eb.mocobue s By3oB /B.E. Imypman. — 11 —¢
u3., nepepad. u gor. — M: Beicmr. mik.: FOpait, 2013. — 404 c.

3. JIstukun B.H. Beicmias matematuka: Yueonoe nocooue.— M.: ®I'bOY
BMO PI'A3Y, 2011.

4. JIerukun B.H. MaTemaTuyeckuii aHanu3 B 3a/1a4ax M yIpaxxHEHUsX: Yueo.
rmocobwue. /B.H. JIsruxkun, B.A. Kanutonosa.—M.: ®I'bOY BIIO PI'A3Y, 2013.

JlononnumenvHuulil

5. emungosuy b.M.,KpaTKKin Kypc BbICWIEN MAaTeMATUKK: Ydel. mocooue s
By30B. /b.I1. lemunosuy, B.A. Kynpssies.— M.: Actpens; «ACT», 2007.

6. [TuckynoB H.C. {uddepennmansuoe u uHTerpanbHoe ncuucienus. T. 1 u 2.
/H.C. Tluckynos. —M.: Hayka (;iro6oe nznanmue).



1. 3. Pacnpenesienue yueOHOIro BpeMeHH IO MOAYJIAM (pa3aejiam)

H TeEMaM JUCIHHUIIIMHBI

Taomuma 1
Ne | HaumeHnoBanue Moayiieit u TeM Bcero, B tom uncne, u .
ILI. | AMCIMIUIAHBI q % =
. | B .
= 5 3
3 x =
= Z = | 2 z &
= | EEzz |:%
5 |E2E| 3¢ | EE
= =~ 8 |0& |[&2
1 2 3 4 5 6 7
1 | Monaysb 1. DnemenTsl iuHelHon anredbpei v | 32 (32) | - () 2(-) [ 30132 | 34
AHAJIMTUYECKON r€OMETPUH
2 | Monynb 2. BBenenue B MaTeMaTHYECKUi 34(332) | 2(-) | 2(2) | 30(30) | 3,45
aHaIN3
3 | Monyab 3. luddepennuansHoe ucuncienue | 66 (66) | 2(2) | 4(4) | 60(60) | 3,45
(YHKIIMHM OJHON EpPEMEHHOM
4 | Monyns 4. [Ipumenenue auddepenumansuo- | 56 (56) | 2(2) | 4(2) | 50(52) | 3,45
IO MCYHCIIEHHSI K UCCIIEOBAHMIO ()yHKITHI
5 | Moaynb 5. DieMeHThI BBICIICH anreOpbl 20 (20) | -(-) -(-) | 20(20) | 34
6 | Monyab 6. HeonpeneneHHbIi HHTErpa 56(56) | 2(2) | 4(2) | 50(52) | 3,45
7 | Moaynas 7. OnpeneneHHbI HHTErpal 34(34) | 2(-) | 2(2) | 30(32) | 3,45
8 | Monynb 8. DyHKIIMKA MHOTHX He3aBUCHMBIX | 22 (22) | - () 2(2) | 20(20) | 3,45
TIepEMEHHBIX
9 | Monaynb 9. KpaTHble ¥ KpUBOJIMHEHHBIC HH- 34(34) | 2(-) 2(-) [ 30(34) | 345
TErpaibl
10 | Moayns 10. Tuddepeninansrbie ypapuenust | 24 (24) | 2(2) | 2(2) | 20(20) | 3,45
IEPBOTO MOPSIIKA
11 | Moayns 11. Iuddepennnansubie ypapuenus | 24 (24) | 2(2) | 2(2) | 20(20) | 3,45
BBICIIINX MTOPSIIKOB
12 | Moayns 12. Uucnossie u ¢pyukimonansibie | 34(34) | 2(-) | 2(-) | 30(34) | 345
psLIBI
13 | Monyns 13. Teopus BeposiTHOCTEH 38(38) | 2(2) | 2(-) | 34(36) | 1,24
14 | Monyne 14. OCHOBHBIE MMOHSTUSI MATEMAaTH- 3030) | -(-) -(-) 130(30) | 1,24
YECKOM CTaTUCTUKH
Hroro 504 20 30 454
(504) (12) (18) (474)

MpumevaHue: B CcKobKax YKa3aHbl 4acCbl AN1A CTYyAEeHTOB C COKpPalWeHHbIM COOKOM o6yquvm.

N METOINYECKHUE YKA3ZAHUA 110 UX U3YUEHHUIO

Pa3zaen 2. COJJEPXKAHUE YYEBHBIX MOJAYJENW JUCIHUATILIUHBI

2. 1. Moayas 1. DiieMeHTHI JIMHEHHOH AJre0pbl 1 AHAJTUTHYECKOH reo-
METPHUH.

2.1. 1. Conep:xaHue MOYJIsl.

Tewma 1. 1. Anarumuueckasn ceomempusi Ha nNIOCKOCMU.




VYpaBHeHUsI TUHUH Ha TUIOCKOCTH. Pasnuynbie (opMbl ypaBHEHHsI IPSAMOI Ha TIOC-
KOCTH. YTOJI MEXIY MPSAMBIMH. PacCTOSIHUE OT TOUKHU O MPSIMOM.

Kpusbie BTOporo nopsiika: OKpy>KHOCTb, 3JUTUIIC, Turiepooma, napadomna, Ux reomer-
pUYECKHUE CBOMCTBA U YPABHEHUSI.

Tewma l. 2. Dnemenmuol nunetinou aneeopol.

Onpenenurenan BTOPOTO U TPETHETO MOPSIKOB, UX CBOMCTBA. AJreOpandeckue J10-
NOJIHEHUSI 1 MUHOPBI. OnIpeAenuTent N-ro nopsjaka. BerauciaeHue onpeaennTenns ero
Pa3JIOAKEHUEM MO CTPOKE (CTOJIOILY).

Cucremsl ABYX U TpEX JUHEHHBIX ypaBHEHHI. MaTpuuHas 3aruch CUCTEMBbI JIMHE -
HbIX ypaBHeHul. [IpaBuiio Kpamepa. CrucreMa TMHEHHBIX ypaBHEHH ¢ N HEU3BECT-
HbIMU. Metop ["aycca. Marpuupl, nerictBus Haa HUMH. OOpaTHast MaTpHILIA.

Tewma l. 3. Dnemenmol 6ekmopHot ancebpvl U AHATUMUYECKOU 2e0MEMPUU 8
npocmpancmee.

CrcTeMbl KOOPIMHAT Ha IPSMOii, ITOCKOCTH U B IpocTpancTse. IIpoctpancrsa R u
R®. Bextops!. JIMHeHHbIE OMepaIiy HaJ BekTopami. CKalspHOe IPON3BEICHHE BeK-
TOPOB U €ro CBOKCTBA. /[IMHA BEKTOPA U yTOJI MEXY IBYMs BEKTOPaMU B KOOPJIU-
HaTHOU (hopme. Y ClIOBUE OPTOrOHAIBHOCTH JIBYX BEKTOPOB. MeXaHUUECKUN CMBICT
CKJISIPHOTO IPOU3BEACHMUS.

BektopHoe npou3BeeHUE ABYyX BEKTOPOB, €I0 CBOMCTBA. Y CJIOBUE KOJIJIMHEAPHOCTU
JBYX BEKTOPOB. ['eOMeTpHUUEeCKUii CMBICII OnpeaeauTens 2-ro nopsaka. Ilpocreiimme
MPUIOKEHUSI BEKTOPHOTO IPOU3BEACHUS B HAYKE M TEXHHUKE.

CMemaHHOe IPOU3BEICHUE TPEX BEKTOPOB. Ero reOMETpUYeCKA CMBICIL.
YpaBHEHUS IJIOCKOCTHU U MPSMOW B MPOCTPAHCTBE. YTOJ MEXAY IUIOCKOCTSIMU. YTOJI
MEKy IPSIMOM U TIJIOCKOCTBIO.

VYpaBHeHUEe NOBEPXHOCTHU B TpocTpaHcTBe. L{unmuapuueckue nosepxHoctu. Chepa.
Konyc. Dmnuncoun. ['mnepoonouast. [Tapadonounsl. [Tonsipabie KOOpUHATHI HA
wiockocTy. Hunuaapuueckue u chepruueckre KOOpAUHAThI B IPOCTPAHCTBE.

2. 1. 2. MeTroan4yeckue yKa3aHUA MO €ro U3y4eHHUI0.

[Mocne nzydenus no yueOuuky [3] Teopernyeckoro marepuana (riassi 1,2),
paz0epuTe peiieHue mpumepos 1, 2.

2.2. Moayab 2. BBenenue B MaTeMaTHYeCKUIl aHAIH3.

2.2. 1. Cogep:xanue MOIYJIsl.

MHokecTBO BelecTBeHHBIX uncen. Oynkuus. O6macte ee onpeneneHus. Cro-
coObI 3a71anusi. OCHOBHBIE 3JIEMEHTAapHbIE (PYHKIINH, UX CBOMCTBA U rpaduku. Ciox-
HbIe U oOpaTHble PyHKIIMU. YKCToBas MOCIeA0BaTEILHOCTE U ee mipesen. CyliecTBo-
BaHUE Ipeiesia MOHOTOHHOW OrPaHUYEHHOM ITOCIIEI0BATEIBHOCTH.

[Ipenen byHKIMU B TOUKE U B OeCKOHEYHOCTH. [IepBbIii U BTOPOI 3aMeuaTesibHbIC
npenensl. CBolcTBa npenesnoB pyHkiuu. beckoneuno Masbie BeauuuHbl. X cBOMCT-
Ba. CpaBHEHHE OECKOHEUHO MaJIbIX.

HenpepriBHOCTH (GYHKIIMH B TOUKE M HAa HHTEpBajie. TOUYKH pa3pbiBa (PyHKLIUU.
HernpepbIBHOCTE OCHOBHBIX 3JIEMEHTAPHBIX (hyHKIHI. CBOMCTBA (DYHKIIMH HETIPE-
PBIBHBIX Ha OTPE3KE.

2.2.2. Meroanuyeckue yKa3aHus 10 ero M3y4eHHIo.

[Tocne n3yuenus mo yueOHUKaM TEOPETHUECKOr0 MaTepuaia pazoepure perie-
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Hue 3amau 43, 46, 48, 67, 78, 108 u3 [4].
2. 3. Moayas 3. InddepenunanbHoe ucuuciaeHue GyHKIUN OTHOM
MepeMEeHHOH

2. 3. 1. Copepxanue MOaYJIA.

3agauu, MPUBOMSIIKE K MTOHATHIO TPOU3BOIHON. OnpeaeneHrne Nponu3BOIHOM.
Ee reomerpuueckuit u mexanndeckuit cmpici. [IpaBuna nuddepennmpoBanus QyHk-
1. [Ipon3BoIHBIC OCHOBHBIX AJIEMEHTapHBIX QyHKIMK. [Ipon3BogHAs CTIOKHOM U
oOpatHO# QyHKIMHU. [IpON3BOIHEIE BRICIIINX TOPSIKOB.

Huddepenunan QyHKINH, €ro TeOMETpUYECKUil cMbIci. IHBapHaHTHOCTH
dopmel tuddepennmana. uddepenmpoBanue GyHKIHMA, 3aJaHHBIX TapaMeTpUye-
cku. [Ipumenenue nuddepennuana B mpuOIMKEHHBIX BEIYACICHHSIX.

[TpaBuno Jlonurana. Touku s3xcTpemyma QpyHkiuu. Teopema @epma. Teopemsl Poi-
11, Jlarpanxka, Ko

2. 3. 2. Meroan4yeckue yKa3aHUA MO €ro H3y4eHHUI0.

[Tocne n3yueHus no yueOHMKaM TEOPETHUECKOr0 MaTepuaia pa3oepure perie-
uue 3aga4d 120, 124, 133, 138 u3 [4].

2. 4. Moayasb 4. Ilpumenenue nuddepeHunaIbHOro HCHYUCICHUS K HCCe-
AOBAHUIO (PYHKLMM.

2. 4. 1. Conep:xanue MOIYJIA.

VY cnoBrUsS MOHOTOHHOCTH (PYHKIMH. DKCTpeMyMbl QYHKIIUU, HEOOXOAUMOE YC-
noBue. JloctaTounble yciaoBus. OTbICKaHUE HAMOOJIBIIETO U HAMMEHBIIIETO 3HAYEHU I
bynkunn, nudpepeHunpyemMoit Ha OTpe3Ke.

HccnenoBanue BeIMYyKIOCTH rpaduka pyHkuuu. Touku nepernda. ACUMOTOTHI
rpaduka pynkuun. O0uias cxema ucciieqoBaHusl GyHKIMH U IOCTPOCHHUS ee rpadu-
Ka. YpaBHEHHE KacaTeJIbHON K KPUBOW B TAHHOW TOYKE.

2.4.2. Meroanyeckue yKa3aHus M0 €ro U3y4eHUuIo.

[Tocne n3yuenus no yueOHUKaM TEOPETHUECKOr0 MaTepuaia pazoepure perie-
Hue 3ama4 194, 209, 213, 229, 244 us3 [4].

2. 6. MoayJb 6. HeonpeneneHHbIil HHTErpaJl.

2. 6. 1. Cogep:xanue MOIY.JIsl.

[TepBooOpa3zHas. HeonpeneneHHplii HHTETpa, €ro cBokicTBa. Tabimia oCHOB-
HBIX MHTETpAJIOB. MHTEerpupoBanue 3aMeHON NEPEMEHHOM U 10 YACTSIM.

HuTerpupoBanue panroHanbHbIX Apo0eit. HTerpupoBanue BIpaXeHuH, co-
JeprKaluX TpUuronoMerpuueckue GpyHkunu. MHTerpupoBanrue HEKOTOPhIX UppaIuo-
HaJIbHBIX BBIPAKEHUIA.

2. 6. 2. Meroanueckue yKa3aHus M0 €ro U3y4YeHHUIo.

[Tocne u3yueHus no yueOHMKaM TE€OPETHUECKOTO MaTepuaia pa3doepure pelie-
nue 3aga4d 304, 307, 330, 345, 357 u3 [4].

2.7. Moayasb 7. OnpenesieHHbIA HHTErPaJL.

2.7. 1. Coagep:xanue MOIYJIsl.

3ajauun, IpUBOIAILNE K IIOHATUIO ONIpeaesieHHOro nurerpaina. ®opmyna Hero-
ToHa-JIeiOHuIIa, ee MpUMEHEHHUE /IJIs1 BEIYMCIICHUS ONPEIeICHHBIX HHTErpasioB. Me-
TOJIbI BBIYUCIICHUS ONPEACIEHHOr0 HHTErpaja 1no ¢GopmMyaaM IpsSMOYTOJIbHUKOB,



Tpaneuunii, Cumiicona. HecoOcTBeHHbIE MHTETPaIbl C 0ECKOHEUYHBIMH MpEAeTIaMu U
OT HEOTPaHUYEHHBIX (DYHKIIMI, UX OCHOBHbBIE CBOMCTBA.

[IpunoxeHue onpeeIeHHOr0 HHTErpaa.

2.7.2. MeToau4ecKue yKa3aHHs 10 €ro U3y4eHHUI0.

[Tocne u3yuyeHus o yueOHUKaM TE€OPETHUECKOTO MaTepraia pa3doepure pelie-
Hue 3a1a4 436, 448, 468, 480, 491, 503 u3 [4].

2. 8. MoayJab 8. DyHKIIMA MHOTMX HE3AaBUCHUMBbIX NepeMEeHHbIX.

2. 8. 1. Conep:xxanue MoayJisl.

DYHKITMN HECKOJIBKHUX TepeMeHHbIX. O0macTh onpenenenus. [Ipexen Gpyakmmm.
HenpepsiBHOCTh. YacTHbie mpon3Boanbie. [lonnbiit nuddepeniman, ero cBsa3b ¢ 4a-
CTHBIMHU MPOU3BOAHBIMU. MIHBapuanTHOCTH (hopMbl motHoro auddepennunana. Kaca-
TEJIbHAS TUIOCKOCTh M HOPMaJlb K MIOBEPXHOCTHU. | €OMETpUUECKUI CMBICIT ITOJTHOTO
muddepenunana. YacTHple MPOU3BOAHBIE U MONIHbIE AU(P(EepEeHIInaTbl BBICIIUX 10-
pankoB. ®opmyna Teinopa.

DKcTpeMyMbl (YHKIIMM HECKOJIbKUX nepeMeHHbIX. Heobxonnmoe ycnoBue sKc-
TpeMyMa. JloctaTounsle ycinoBusa. MeTo HauMEHbIINX KBAIpPaTOB.

VYcnoBHeIN d3kcTpeMyM. MeToa mHoxutenent Jlarpanxka. [Ipumepsl npuMeHeHni npu
IIOMCKE ONTUMAJIbHBIX PELICHUN.

2. 8. 2. Meroan4yeckue yKa3aHUs MO €ro U3y4eHUI0.

[Tocne n3yueHus no yueOHMKaM TEOPETHUECKOr0 MaTepuaia pazoepure perie-
Hue 561, 566, 571, 613, 614 u3 [4].

2.9. MoayJb 9. KparHbie 1 KpUBOJIMHEHbIE HHTEIPAJIbI.

2.9. 1. Copepxanue MOaYJIA.

3agaun, MPUBOSIIIME K MTOHATUIO JBOWHOTO HHTETpaja (B YaCTHOCTH, 3a/1a4ya O
BBIYMCIIEHUH 00heMa IIUIIMHIPUYECKOTo Tea). JIBOMHON HHTerpa; ero onpeaee-
Hue. DopMyIHMpPOBKA TEOPEMBI O CYIIECTBOBAHUM ABOMHOTO MHTErpana. CBoucTBa
JNBOWHOTO MHTErpasa. Teopema 0 cpeilHEM 3HAUECHUH.

Brruucienue qBOMHOTr0 MHTETpasia o MPsIMOYTOJIbHOW M MTPOU3BOJIBHOM 00J1ac-
TAM CBEICHHEM K IIOBTOPHOMY MHTerpainy. [lepemeHa mopsiaka MHTETPpUPOBAHUS B
IIOBTOPHOM uHTerpase. [lepexos B JBOMHOM HMHTETpase K MOJIAPHBIM KOOPAUHATAM.

['eomeTrpuueckue u ¢pu3NUECKUe MPUIOKEHHSI JBOMHOIO MHTErpalia: BhIYUCIIE-
HUEe 00BEMOB TeJ U IUIONIaiel, MacChl IMJIOCKUX (PUTYp, MOMEHTOB MHEPLIMU U CTaTH-
CTHYECKUX MOMEHTOB, KOOPJIMHAT IIEHTPA TSHKECTH TIOCKUX puryp.

[TonsiTue o TpotHOM MHTErpasie. 3a/1aya O BHIYUCICHUH pa0OThl IEPEMEHHON
cuibl. OnpenesieHne KpUBOJIMHEWHOTO UHTETpaJia o KoopAauHataM. Ero npocreii-
LI€ CBOMCTBA. BrIunciieHre KpUBOJIMHENHOIO UHTETPajla IIyTEM CBEICHUS €T0 K OIl-
peneneHHoMy uHTerpairy. KpuBonmHeinblil uaTerpai no ayre. @opmyna ['puna. Ye-
JIOBUSI HE3aBUCUMOCTH KPUBOJIMHEMHOT'O MHTErpaJia OT MyTH UHTErpUpOBaHus (1110~
ckuii cimyyaid). Haxoxaenue GyHKIMM JBYX NIEPEMEHHBIX 0 ee nojJHoMYy audde-
penmany. Murerpain no nosepxHoctu. [loHATHE 0 TOTOKE BEKTOPHOTO MOJIA. JnBep-
renuus. ®opmyna Octporpaackoro-I'aycca.

2.9. 2. Meroanueckue yKa3aHus 10 €ro M3y4eHHIo.
[Tocne n3yuenus o yueOHUKaM TEOPETHUECKOT0 MaTepraia pazoepure perie-

Hue 3amau 777, 781, 790, 801, 816, 836 u3 [4].
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2.10. Moayas 10. IndpepenuuaibHbie ypaBHEeHHS EPBOro MOPSIAKA.

2. 10. 1. Conepxanue MoOayJIs.

3anauu, npuBojsme kK qudpepeHnanbubiM ypaBHeHusIM. uddepennmanb-
HbI€ ypaBHEHUs nepBoro nopsaka. [lonstue 06 obmem u yacTHoM perieHuu. Mure-
rpanbHble KpuBble. HauanbHble yciaoBus

HuddepennmanpHbie ypaBHEHUS € pa3aeisionuMucs nepeMeHHbMu. O1HO-
ponHbie nuddepeHIuanbHbIe YpaBHEHUS; TUHEHHbIe TudepeHtnanbHbie ypaBHe-
HUSL.

dopMyIHpPOBKA TEOPEMBI O CYIIIECTBOBAHUU U €IMHCTBEHHOCTHU PEIICHUS AU -
(bepeHImaIpsHOr0 YpaBHEHHUS MepBoro mopsiaka. [lorstre 06 0co60M pernieHu .

HuddepennnanbHoe ypaBHEHHUE CEMENCTBA MIIOCKUX KPUBBIX, 3aBUCAIINX OT
OJIHOTO TapameTpa. 3ajada 00 OPTOroHANBbHBIX TpackTopusx. [lone HanpaBieHni
muddepenunansHoro ypaBuenus. M3oxkiaunsl. [Ipudimxennoe pemenue auddepen-
UaJbHBIX YPaBHEHUI NIEPBOro nopsaka (cnocod Diinepa).

2.10. 2. MeToanuyeckue yKa3aHUA M0 €ro U3y4eHHUI0.

[Tocne n3yueHus o yueOHMKaM TEOPETHUECKOr0 MaTepuaia pazoepure perie-
Hue 3a7a4 636, 658, 667, 673 u3 [4].

2. 11. Moayas 11. IudppepeHunanbHble ypABHEHHUS BbICIINX MOPAIKOB.

2. 11. 1. Conep:xanue MOayJIs.

[Tonsitue o nudPpepeHIranIbHbIX YpaBHEHUAX BBICIIMX OpsAIKoB, OO0Iiee u ya-
cTHoe penieHus. JuddepeHimanbabie ypaBHEHH] BTOPOTO OPsAJIKa, JOMYCKAIOUe
MOHWXEHUS nopsaaka. JInHeitnpie ogHOpoAHbIE AU(depeHIuaTbHbIE YPABHEHUS BTO-
poro nopsiaka. CBOMCTBA UX pelieHuid. JInHeliHo-He3aBucumble pemenns. CTpykTypa
00111eTO peIIeHHUS.

Jluneiinpie ogqHOpOAHBIE AU(depeHInaTbHbIE YPABHEHUS BTOPOTO MOPSAKA C
MOCTOSIHHBIMU KO3 PuimeHTamu. XapakTepuCTHUECKOE YpaBHEHUE. 3alUCh 00IIEro
pEeLIeHs B 3aBUCUMOCTH OT KOPHEHN XapaKTEpUCTUYECKOTO YPABHEHMUS.

CrpyKkTypa 00111ero peieHus JJMHEHHOro HEOAHOPOAHOrO ypaBHeHus. Teope-
Ma HaJIOXKEeHUs. MeTo]1 BapHalluu MPOU3BOJIbHBIX TOCTOSIHHBIX. OTHICKAHNE YACTHBIX
pelIeHU IMHEWHBIX MU PepeHIINATBHBIX YPaBHEHUN ¢ TIOCTOSIHHBIMU KOA(DPUITEH-
TaMH B CJIydae CIICLHATbHBIX PABBIX YacTeil ypaBHeHus (MHoroweH, Ae®,
Acosnx+Bsinnx,).

Jluneitasie qudPepeHnmanbHbe YPaBHEHHSI C TIOCTOSTHHBIME KO3 dUIIMeHTaMu
BBICHINX MOPsAKOB. CUCTEMBI JIMHEWHBIX TU(DPepeHIInaIbHBIX YPaBHEHUN TOCTOSH-
HBIMHU KO3 (PULIMEHTaMU, TPOCTEUIINE TPUEMBI PEIICHHUS.

2.11. 2. MeToanuyeckue yKa3aHUA 10 €ro U3y4eHUuIo.

[Tocne n3yueHus no yueOHUKaM TE€OPETUUECKOT0 MaTepuala pa3oepure pelie-
Hue 3anau 702, 703, 714, 716 u3 [4].

2.12. Moayab 12. YucaoBbie M (PYHKIMOHAJIBHBIE PAIBI.

2.12. 1. Conep:xanue MOayJIsl.

Yucnosslie psibl. CXxoauMoCTh U cymma psiga. Heobxonumoe ycioBre cXxoauMo-
ctu. [lencTBus ¢ psaaaMu. Paabl ¢ MOJI0KUATENbHBIMU YiieHamMu. [Ipu3Haku cxoaumo-
cTH. 3HaKOTIEpEeMEHHbBIE Psiibl. AOCOIOTHAS M YCIOBHASI CXOJUMOCTU. 3HaKOYepe-



nyromwmecs psnbl. [IpuzHak Jleiioauma. Psapl ¢ KOMIUIEKCHBIMY YJIeHAMHU, METOIbI
UCCIIEJOBAHUS HA CXOOUMOCTb.

Teopema AGens. Paanyc cxonqumocTtu. CBONCTBA CTENIEHHBIX PSIOB.

Paznoxxenue ¢pyukiuii B creneHuble psiabl. Psaapl Telnopa u Maknopena. [pu-
MEHEHHUE CTENEHHBIX PSAAOB K MPUOIMKEHHBIM BHIYUCIICHUSIM.

Tpuronomerpuueckas cucrema ¢hyHkiui. Pag @ypre. Paznoxxenune GpyHKINM B
psan @ypbe. DopMyIMpPOBKA YCIOBUN PA3JIOAKUMOCTH B CIIy4ae paBHOMEPHOM CXOIH-
Moctu. Uuterpan @ypee. [IpeodpazoBanune Oypbe, €ero CBONCTBA U MPUMEHEHHUE .

2.12. 2. MeToguveckne yKa3aHHs M0 €ro M3y4YeHHUIO.

[Tocne n3yuyeHus o yueOHMKaM TEOPETHUECKOT0 MaTepuraia pa3doepure pele-
HUe 3anad 869, 872, 874, 899, 911, 943, 950 u3 [4].

2.13. Moayas 13. Teopusi BeposiTHOCTEIA.

2.13. 1. Conepxanue MOayJIsl.

[Ipenmer Teopun BepositHocTel. Kinaccudukanus coosituil. [Ipoctpanctso
AJIEMEHTApHBIX COObITHI. Anredpa coObrTuil. [lonstue ciaydaitnoro coObitust. OTHO-
CUTENbHBIC YAaCTOTHI. 3aKOH YCTOMUMBOCTH OTHOCUTEIBHBIX YacToT. Kitaccnueckoe u
re€OMETPUYECKOE ONPEIEICHUE BEPOATHOCTH. OTpeieICHUE YCIOBHOM BEPOSATHOCTH.
HezaBucumocts coObiTHil. Teopema o nonno# BepositHoct. @opmyrsl baiteca. [1o-
CJIEI0OBATEIBLHOCTh HE3ABUCUMBIX UCIIBITAHUU, cxema bepnyiuu. [IpenenbHble Teo-
pembl Myaspa-Jlamiaca u [lyaccona.

JluckpeTHbIe cityyaliHble BeIMUMHBL. P pactipenenenus. @yHkus pacmpene-
JIEHUsI, €€ CBOMCTBA. MaTeMaTHYeCcKoe 0KUIAHNE U TUCTIEPCHS] TUCKPETHOM CIydai-
HOM BeMM4YMHBL. HernpepbIBHBIE CilyyaliHble BEIMUNHBL. DYHKINS pacipeaciIeHus,
IJIOTHOCTH PACTPENEIICHHS], UX B3aUMOCBS3b U CBOKMCTBA. MaTeMaTndeckoe 0kuaa-
HUE U TUCTIEPCHS HEMTPEPBHIBHOM CIIy4YalHOW BEJIMYMHBI.

HopwmainbHoe pacnpenenenue, ero cBoiictBa. IloHarue o pa3nuyuHbix popmax 3a-
KoHa Oosbiux uncen. Teopembl bepuymnu u YeOsimiesa. LlentpanpHas npenenpHas
teopema JlsmyHoBa.

2.13. 2. MeToanuyecKue yKa3aHUA M0 €ro U3y4eHHuIo.

[Tocne n3yueHus no yueOHUKaM TEOPETHUECKOr0 MaTepuaia pazoepure perie-
Hue 3agaq 110, 119, 176, 210 u3 [2].

2. 14. Moayanb 14. OcHOBHBbIE MOHATHS MATEMATHYECKOM CTATUCTUKH.

2. 14. 1. Conep:xaHue MOayJIsl.

I'enepanbHas COBOKYIHOCTb U BbIOOpKa. Bapuarmonnsiit psia. ['ucrorpamma,
sMIIMpuYecKas QyHKIHS pacrpeesieHns], BIOOpOYHas CPEeIHSS U JUCTIEPCHSL.

CraTucTu4ecKue OLEHKHA N'eHEPAIbHOM cpeiHel U A0yH. [orpeHOCTh OLEHKH.
JloBepuTenpHas BEPOSITHOCTh M JOBEPUTENBHBIN HHTEpBAIL. OrpeneneHue JONOJIHU-
TeIbHOT0 00BeMa BbIOOpKHU. [ToHsiTHE 0 KpUTepusix cornacus. [IpoBepka runores o
PAaBEHCTBE J0JIEU U CPEIHUX.

O yHKIMOHAIbHASA 3aBUCUMOCTD U perpeccusi. Kpusble perpeccun, nx CBOMCTBA.
KoadduimenT koppensiuu, KOppeasuoOHHOE OTHOIIEHUE, UX CBOWCTBA U OLIEHKH.
Onpenenenne napameTpoB JUHERHON pErpecCud METOA0OM HaUMEHBIIHNX KBaJIpPaTOB.

OnpeneneHue napaMeTpoOB HEJTUHENHBIX YPaBHEHUI PErpecCUU METOJIOM Hau-
MEHBIIMX KBAIPATOB HEMIOCPEACTBEHHO U C MIOMOIIBIO JIMHEAPU3YIOIINX 3aMEH I1e-
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PEMEHHBIX.
OneHka mapaMeTpoB MHOTOMEPHBIX JIMHEWHBIX QyHKIUM perpeccuu. CoBo-
KYIHBIN 1 4aCTHBIN K03 UIIMEHTH MHOKECTBEHHON KOPPEJIALUU, CBOMCTBA U
OLICHKHU.
2. 14. 2. MeToan4yecKkue yKa3aHus 10 €ro U3y4eHHuIo.

[Tocye n3ydeHus 1Mo yueObHUKaM TEOPETHUECKOT0 MaTepuraa pa3dbepure pelire-
uue 3ama4 439, 443, 460, 535 u3 [2].

Pasznen 3. 3AIAHUA 1JIAA KOHTPOJIBHBIX PABOT "
METOINYECKHE YKA3AHUA 11O UX BBITIOJIHEHHUTIO

3. 1. Meroauyeckne yKa3aHUs M0 BHINOJHEHUIO KOHTPOJIbHBIX PadoT

OcHoBHOI popMoii 00yUeHHS CTyIC€HTa-3a0YHUKA SBJISETCS CAMOCTOSITEIbHAS
paborta, cocTosIas U3 U3yuyeHus MaTepuania, YTeHUsl yueOHuKa, peIIeHHs 3a1a4, BbI-
MOJIHEHMSI KOHTPOJIbHOM paboThl. B mepuo; 1abopatopHo-3K3aMEeHAIIMOHHON CECCUU
JUTSL CTYZICHTOB MPOBOJISTCS JICKIIUU U MPAKTUUECKUE 3aHITHSI, HOCAIIUE 0030PHBIM
XapaKTep.

[Tpu n3ydyennn ydeOHMKa CIeTyeT BOCIPOU3BOINUTh HA Oymare B (hopme KOH-
CIIEKTa OCHOBHBIE MOMEHTHI paCCMAaTPUBAEMOTO BOIIPOCA MPOrpaMMBbl, oOpalasi 0co-
00€ BHMaHHE Ha OIpejiesIieHHe OCHOBHBIX TOHITHI Kypca BbICIIEH MaTEeMaTUKH,
(bopMyIUpPOBKHU TEOpEM, (DOPMYJIBI.

Pabota Haj yueOHMKOM JIOJKHA CONMPOBOKAATHCS PEIICHUEM 3a]1ay.

B cooTBeTCTBHY ¢ ACHCTBYIOIIMM YIECOHBIM IJIAHOM CTYIEHTHI H3y4aloT KypC
MaTE€MAaTUKHU B TEUCHHUE HEPEBIX O8YX Jlem npu cpoKe odyueHus 5 jiem U Ha nepeom
Kypce npu COKpaujeHHOM CpoKe 00yueHusa 1 BBITIOTHIIOT Ha KaKJIOM Kypce IO OJ1-
HOI KOHTPOJIBHOU padoTe.

[Tpu BBIMOTHEHUU KOHTPOJILHOM pabOTHI ClIeTyeT PyKOBOJACTBOBAThLCS Clle-
TYIOIIUMH YKa3aHUSIMHU:

1. KontponbHas paboTa 10JKHA BBITIOJHATHCS B OTJIEIBHOM TETpaau (B KJIET-
KY), Ha BHEIIHEW 00JI0KKE KOTOPOU JOJKHBI ObITh HATMCAHBI (DAMIITHSI U1 UHUITHAIIBI
CTyJIeHTa, ero mudp, 1aTa OTCHUIKKA PabOThl B MHCTUTYT, TOMAITHUHN aapec.

2.3ama4un KOHTPOJIBHOU PabOTHI CIIEYET PacIoyiaraTh B MOPSIIKE BO3pacTaHUs
ux HoMepoB. [lepen pemeHneM Kax a0 3aa4i HY)KHO MOJTHOCTHIO TIEPETHCaTh €€
ycnoBue. Ha kax ol cTpaHule TETpaau HYy>KHO OCTAaBJISITh MOJIS IUPUHOMN 3-4 cM
IUT 3aMEUaHUi MPEerno1aBaTessl.

3. Pewienue 3aiau ciieyeTt usnaraTh NOApoOHO, Aeias COOTBETCTBYIOIINE
CCBIJIKM Ha BOIIPOCHI TEOPHUHU C YKa3aHUEM HEOOXOAUMBIX TeopeM U Gopmyi. Pemre-
HUE 3371a4 TEOMETPUUYECKOTO COACPKAHUS TOJDKHO COMPOBOKIATHCS YePTEKAMU
(>kenatenbHO Ha MUJUTUMETPOBOM Oymare).O0BsICHEHUS K PEIISHUIO 3a/1aud JTOJDKHBI
COOTBETCTBOBATh 0003HAYCHUSIM, IPUBEIACHHBIM Ha YEPTEIKAX.

4. KontponpHas paboTa JOKHA BBITIONHATHCS CAMOCHOAMENIbHO, B TIPOTUB-
HOM CJTy4yae CTYICHT JIMIIAETCS] BO3MOXKHOCTH MTPOBEPUTH CTETICHh CBOEH MOJATOTOB-
JICHHOCTH TI0 U3Y4aeMOU TUCIUILINHE.

5. IlonmyuuB u3 yHHBEpCUTETA MPOPELEH3UPOBAHHYIO PabOTy, CTYACHT JOJIKEH
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HCIPAaBUTh OTMEUYEHHBIE MPENOiaBaTesieM OMOKY U HenoveThl. Eciau pabota He 3a-
YTeHa, TO B KpaT4YaWIIUi CPOK CIIeyeT BBIMOJHUTH BCE TPEOOBAHUS PEICH3EHTA U
IpeACTaBUTh PadOTy Ha MOBTOPHOE PELICH3UPOBAHKE, IIPUIIOKUB MPU ITOM U TIEPBO-
Ha4yaJIbHO BBHITIOJIHEHHYIO PadoTy.

6. B MexcecCHOHHBIN MEepUo] WM BO BpeMs J1a00paTOpHO-IK3aMEHAITMOHHOMN
CEeCCHUM CTYJCHT JOJDKEH IMPOUTH Ha Kadeape BhICIHIEH MaTEeMaTUKH cOOece0BaHHE
10 3aYTEHHON KOHTPOJILHOM pabdoTe.

7. CTyAEHT BBINOJHSAET BAPUAHT KOHTPOJILHON PadoThl, COBNAAANIIMH C
nocJeaHeil nungpoii ero yueonoro mudpa.

[Ipu cpoke o0yueHus SiaeT MaTeMaTHKa U3y4daeTcsl Ha IEPBOM U BTOPOM Kyp-
cax, Ha KaXKJIOM Kypce BBITIOJIHSAETCS OJIHa KOHTpOJbHas padoTta. [Ipu aTom, eciu
npeanocieanss nudpa yueonoro mudpa ectb unucio Hedetnoe (1, 3,5,7,9), 1o
HOMeEpa 3a/1a4 JIJIsi COOTBETCTBYIOIIETO BapraHTa AaHbl B Tabnuile 2. Ecnu xe npea-
nocyenHss nudpa yaeoHnoro mudpa ectb uuciao yetHoe (2, 4, 6, 8) uiu HOJb, TO HO-
Mepa 3aj7a4 JlaHbl B Tabmuie 3.

[Ipu coxkpalmeHHOM CpoKe 00y4eHHsl MaTeMaTUKA U3y4aeTCsl Ha IEPBOM
KypC€ U BBINOJIHSAETCS OJIHA KOHTPOJIbHAsI padoTa. [Ipu 3TOM, ecinu npeanocieHsis
nudpa yuebHoro mudpa ectb uncio Hedetnoe (1, 3, 5, 7, 9) , To HOMepa 3aaa4 s
COOTBETCTBYIOIIIETO BapraHTa JlaHbl B Tabnuie 4. Ecnu xe npennocnenyss nudpa
y4aeOHoro mudpa ecTh Yuciao yeTHoe (2, 4, 6, 8) Ui HOJIb, TO HOMEpa 3aj1a4 JaHbl B
Tadmure 5.

Tabnuma 2
Howmep Howmepa 3anau nist kouTposibHOM paboThl Ne 1 (mepBbIit Kype)
BapHaHTa
1 1 11 21 31 41 51 61 71 81
2 2 12 22 32 42 52 62 72 82
3 3 13 23 33 43 53 63 73 83
4 4 14 24 34 44 54 64 74 84
5 5 15 25 35 45 55 65 75 85
6 6 16 26 36 46 56 66 76 86
7 7 17 27 37 47 57 67 77 87
8 8 18 28 38 48 58 68 78 88
9 9 19 29 39 49 59 69 79 89
0 10 20 30 40 50 60 70 80 90
Howmepa 3agad 1151 KOHTpOabHOM padoThl Ne 2 (BTOpOii Kypc)
1 91 101 111 121 131 141 151 161 171
2 92 102 112 122 132 142 152 162 172
3 93 103 113 123 133 143 153 163 173
4 94 104 114 124 134 144 154 164 174
5 95 105 115 125 135 145 155 165 175
6 96 106 116 126 136 146 156 166 176
7 97 107 117 127 137 147 157 167 177
8 98 108 118 128 138 148 158 168 178
9 99 109 119 129 139 149 159 169 179
0 100 110 120 130 140 150 160 170 180
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Tabmuma 3

Howmep Howmepa 3aga4 1151 KOHTpOIbHOM paboTh Ne 1
BapHaHTa (mepBbIii Kypc)
1 2 13 24 35 46 S7 68 79 90
2 3 14 25 36 47 58 69 80 81
3 4 15 26 37 48 59 70 71 82
4 5 16 27 38 49 60 61 72 83
3) 6 17 28 39 50 ol 62 73 84
6 7 18 29 40 41 52 63 74 85
7 8 19 30 31 42 53 64 75 86
8 9 20 21 32 43 o4 65 76 87
9 10 11 22 33 44 55 66 77 88
0 1 12 23 34 45 56 67 78 89
Howmepa 3amau a1 KOHTpOIbHON paboThr No 2
(BTOpOI KYpC)
1 92 103 114 125 136 147 158 169 180
2 93 104 115 126 137 148 159 170 171
3 94 105 116 127 138 149 160 161 172
4 95 106 117 128 139 150 151 162 173
3) 96 107 118 129 140 141 152 163 174
6 97 108 119 130 131 142 153 164 175
7 98 109 120 121 132 143 154 165 176
8 99 110 111 122 133 144 155 166 177
9 100 101 112 123 134 145 156 167 178
0 91 102 113 124 135 146 157 168 179
Tabmua 4
Howmep Howmepa 3agau a1 KOHTpOIBbHOM paboThI
BapHaHTa
1 1 21 41 51 71 101 111 121 151
2 2 22 42 52 72 102 112 122 152
3 3 23 43 53 73 103 113 123 153
4 4 24 44 54 74 104 114 124 154
5 5 25 45 55 75 105 115 125 155
6 6 26 46 56 76 106 116 126 156
7 7 27 47 57 77 107 117 127 157
8 8 28 48 58 78 108 118 128 158
9 9 29 49 59 79 109 119 129 159
0 10 30 50 60 80 110 120 130 160
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Tabmuma 5

Howmep Howmepa 3aga4 17151 KOHTPOJIBHOM pabOThI
BapUaHTa
1 2 23 44 55 76 107 118 129 160
2 3 24 45 56 77 108 119 130 151
3 4 25 46 S57 78 109 120 121 152
4 5 26 47 58 79 110 111 122 153
3) 6 27 48 59 80 101 112 123 154
6 7 28 49 60 71 102 113 124 155
7 8 29 50 ol 72 103 114 125 156
8 9 30 41 52 73 104 115 126 157
9 10 21 42 53 74 105 116 127 158
0 1 22 43 94 75 106 117 128 159

3. 2. 3aiaHus 1J151 KOHTPOJIbHBIX padoT

B 3amauax 1—10 nanbl BepmmHbl TpeyroiabHuka ABC.
Haiitu: 1) nmuny croponsl AB; 2) ypaBHeHus cTOpoH AB u AC 1 uX yriioBble KO3 (-
burueHTsl; 3) BHyTpeHHUH yron A B paananax; 4) ypasHenue BoicoTl CD u ee mm-
HY; 5) cucTeMy JIMHEWHBIX HEPABEHCTB, ONPEACIIAIOMIMNX TpeyroJbHUK ABC.

1. A(0;3), B(12;-6),
2. A(8;4), B(4,-5),
3. A(-2;2), B(10;-7),
4. A(50), B(7;9)),
5. A(-7;0), B(5;11),
6. A(-5;-3), B(7;6),
7. A(-6;-2), B(6;7),
8 A(-8;-4), B(4;5),
9. A(0;-1), B(12;8),
10. A(-6;1), B(6;10),

C(10; 8).
C(2;9).

C(8:7).

C(5; -5).
C(3; -3).
C(5; -8).
C(4; -7).
C(2; -9).
C (10; -6).
C(4; -4).

B 3amagax 11— 20 pemmuTh cucTeMy ypaBHEHHIA ABYMsI CIIOCOOAMMU:
1) mpu nmomomm onpenenurenei (o gopmynam Kpamepa);

2) ¢ MOMOIIbI0 OOpAaTHOM MaTPHIIBI.
2X) +4X9 —3Xg =2
X1+ Xo + 2X3 =0

11.

13.

15.

N

(3% —2Xp + X3 =—3
3X] — X +4X3 =2
Xp +2Xp +3X3 =7 .
5% +3Xy +2X3 =8
4x1 — X9 +3x3 =1
3% +2Xp +4x3 =8 .
2X) —2X9 +4x3 =0

X1 +2Xy —3X3 =1
12. 2X) —3X9 —Xg =—7
4% + X9 —2X3 =0
3X1 —3Xp +2X3 =—4
14. 2X1 + X9 —3X3 =-1
Xp —2Xo +5X3 =1
2X1 — X9 +3X3 =1
16. Xp —2Xp —5X3=-9 .
4% +3Xo —2X3 =4
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17,

19.

X1 +2Xy + X3 =4
2X1 — X9 —3X3 =3 .
4% + 2X9 +5%X3 =3
4% —3Xo —2%3 =0
X] — X +3X3 =—4
2X1 + 2%y +4X3 =2

3X] — 2X9 + X3 =—2
18. X1 +4X2 +9%x3 =0 .
2X) —2X9 +3X3=-5
[ X{ — X9 + X3 =2

20. 2X1 +3Xy +5%X3 =3 .

4%1 — X9 +3x3 =-1

B 3amaugax 21 — 30 manber koopauHaTh! Touek A, B, C, D.
TpeOyercs: 1) 3anucars Bektopsl AB, AC, AD B cucteme opT U HaAWTHU MOIYJIH
ATUX BEKTOPOB; 2) HAMUTH BEJIMUUHY YIJIa MeXy BekTopamu AB u AC;
3) HaiiTu Tiomaab Tpeyroiabuuka ABC; 4) Haittu o0bem nupamuasl ABCD.

21. 4(1;14,3), B(40;3), C(157), D(-2-29).
22. 4(2;2;1), B(3 11, C(0;6;5, D(-1,-17).
23. A(-2;-1;4), B(-7;-2;4), C(4;3;8, D/(-5;-4;10).
24. A (5;-1;5), B(0;-2;5, C(3;3;9), D (2; -4; 11).
25. A4(6;2;-2), B(1;1,-2, C(4;6;2)), D (3; -1; 4).
26. A4(-1;3;6), B(-6;2;6), C(-3;7;10), D (-4;0;12).
27. A(1;3;3), B(2;1;5), C(12;5;13), D(-1;3;7).
28. A4(4,1;1), B(;-1;3), C(15;3;11), D(2;15).
29. A4(-3;2-2), B(-2;0;0), C(8;4;8), D (-5; 2; 2).
30. 4(5;1;2), B(6;-1;4), C(16;3;12), D (3;1;6).
B 3amauax 31 — 40 BBIYMCINUTH YKa3aHHBIC MPEICIHI.
2 2
31, 4)  lim 3x2+2x+1; 6) lim 1—33x—2x ;
X—>-12x“ +3x+1 X—>0 X° —4Xx+3
. 4—x
g) lim 21X . 2 lim (sz |
x—01g4Xx X—oo\ X +3
2 2
2 0) I 202 gy OB
X—>24x° —Tx -2 X—>04X" —5X+2
X—2
) lim (x-ctg2x) ; 2 lim (X—Hj .
x—0 X—oo\ X+1
33. ¢) lim 8+2x=x" . 6) lim XTox+3
X—4 x2 -16 X—>00 X3 + 2X2 -1
2
6 lim 9. 2) lim (x—3)%—4.
x—=>0 X X—4
2 2
34. q) lim 3"2‘&; 6) lim X2‘—3X+1 ;
X—>22x° —5x+2 X0 4X" + X -2

15



35.

36.

37.

38.

39.

40.

41.

42.

sin5x
6) lim : 2)
x—0 tg2X
2
a) lim E___giitz : 6)
X—7 (x_-7)2
6 lim SIN6X ; 2)
x—0 3X
2
@ lim XX
X—>-15x“ +4x-1
6) lim——~ 2)
x—0 arcsin 3x
a) mnVZ‘l; 6)
Xx—1xc -1
6) lim (tg2x-ctg5x) ; 2)
x—0
2
Q) lim 2X +3x+1; 6)
x—>-1  x341
o lim 202X )
Xx—>0 X
2
Q) lim 3X 10x+8; 5)
X—>2 x2—4
6) lim : 2)
x—>0 arctg 2x
2
a) mnf—ggfié; 6)
x=>12x° —x-1
6 lim X Sin X ’ )
x—01—C0s X

) y:xamamg—V4—x2;

6) y=1+xeY .

X—0

X—2

lim

X—0

lim

X—>0 4X% —5X + 2

lim

X—>0

lim

X—0 4 X

lim

X—>0

[

(x+1
m—
X—2

)2x+3

o V3x-2-2

X—2

2x+1j2X
2x-2)

2

1+2x—x

(2x+3]4x
2x-1)

2x% -3 _

3

+5Xx

(X__3j2X+1
X+1 '

lim (Vx+1-+x) ;

X—>0

lim

X—0

lim

(X-F4)2X+2
X+1 '

J?—Zx_

X—0o0

lim
X—>00

lim

Xx—0

lim

X—>00

2
X a . X
a) y:EVaz—x2+7;am9n—;
a

16

[

VI+x—-~1-Xx

3x+1

2X—2

2x+1)3X

[

3X+2
3x+1

0) y=e

X

]GX—4

B 3agagax 41 — 50 naiiTu npon3BOAHBIC JAHHBIX (QYHKITHA.

6) y:exlnzx :

VX+1 .



8) y3+exy:O.

43. a) y=|n(3x2+MJ, 6) yleoﬁ’
6) xy+e’=0.
44. a) y=xtgx+|ncosx+e5x; 6) y:eX—arcsinx;

8) x3y3—2xy+3:0.

2 2
45, a) y:|nx_1_|_3xg/;; 6) yzzarctgx—x :
X+

6) x%y% —cosx=0.

arcsin=—
46. a) y:x2+xarcsinx+\/1—x2; 6) y=2 X
6) cos(xy)—2x=0.
( 1)2 4
47. a) y:lnx_—+3§/x7; 6) y=2sinx :
X+2
6) —+xy—-2=0
y
G :
48. a) y=In——+4ax%/x ; 6) y:(es'nx+3x)3;
X_
6) 5X°y%—T7y+4=0
49. a) y:x3(3lnx—1)—x—;1; 6) y=(5t92X+3)4;
e
8) x3y3—2xy+1:0
2 2
50. a) y:|nm+3x§/§; 6) y:5arcsmx :

8) x2+xy+y2:3.

B 3amauax 51 — 60 uccnenoBarh nanubie GyHKIIMKA MeToaamMu nuddepeHiiu-
aJIbHOTO UCUUCJICHHSI U TOCTPOUTD UX rpaduku. MccnenoBanue GyHKIIUU pEeKOMEH-
AyeTcsl IPOBOAUTH MO cieaytomiei cxeme: 1) Haiitu o01acTh onpesenenus QyHKIUY;
2) uccnenoBaTh GYHKIMIO HA HETIPEPBIBHOCTD; 3) ONPEACIINUTD, SBJIAETCS U JaHHAs
(GyHKLHS Y€THOM, HEUETHO; 4) HAalTH MHTEPBaJbl BO3pACTaHUs U yObIBaHUS (PYHK-
LMW U TOYKH €€ SKCTPEMYMa; 5) HAMTU UHTEPBAJIbI BHITYKIOCTH U BOTHYTOCTH U TOY-
KM neperuoda rpapuka QyHKIuM; 6) HAUTH aCUMIITOTHI Tpaduka QyHKIIUH.

2
51 y=—X_ 52 oy 53, y=X *1
(x 1) eX x2 -1

17



54, y=_o 565. y:ln(x2—6x+1o). 56. y= 2X .
X< -9 X +1
Inx eX
57. y=2xInx. 58. y=—+=. 59. y=—
y y I y X
60. y:M,
X

61. KakoBsl paanyc ocHoBaHMsI R 1 BbicoTa H OTKPBITOTO IUIMHAPAYECKOTO
0aka JmaHHoro ooreMa V, yToOBI Ha €ro M3rOTOBJIEHUE MOIIIO HAUMEHbIIIEE KOJIHYe-
CTBO JINCTOBOT'O MeTaia?

62. Haiitn HanGoabIIMi 00BEM IIMIIMH]IPA, TIOJTHAS TTOBEPXHOCTH KOTOPOTO
paBHa S.

63. Haiitn HanbOonpmmii 00beM KOHycCa, 00pasyromias KoToporo pasHa |.

64. OnpenenuTs pa3Mepsl OTKPHITOTO OacceitHa C KBaIpaTHBIM THOM 00BEMOM
32 M® Tak, 9TO6HI Ha OGJMIIOBKY €r0 CTEH M JHA IOLLI0 HAMMEHBIIEE KOJTHICCTBO
Marepuana.

65. CymMa IBYX MOJOXKUTEIBHBIX YKCel paBHA . KakoBbl 3TH umncia, eciu
CyMMa uX KyOOB OyJIeT HAaMMEHBIIICH?

66. HaiiTu BbICOTY IWIMH]Ipa HAMOOJIBIIETO 00BEMa, KOTOPBIM MOYKHO BITUCATh
B map paauyca R.

67. Ha mapaGone y= X2 HaittH TOYKY, HAUMEHEE YAAICHHYIO OT IPSIMOM
y=2x-4.

68. 13 Bcex mpsAMOYTOJIbHUKOB, BIUCAHHBIX B KPYT paguyca R, HalTH TOT, KO-
TOPBIN UMEET HAauOOJBIITYIO TUIOIA/b.

69. Ceuenue ToHHEN UMeEET (POPMY MPSIMOYTOJIBHUKA, 3aBEPIIEHHOTO CBEPXY
noykpyrom. [lepumetp ceuenus 18 M. [Ipu kakoM paamyce moyykpyra riomaib
cedyeHus OyaeT HanOobIei?

70. Haiitu cCTOpOHBI IPSIMOYTOJIbHUKA HAUOOJBIIIECH IO I1, KOTOPBIH MOX-

«2 y2
HO BIIHUCATH B DJUIMIIC — + — =
25 9
B 3agauax 71 — 80 BBIYMCINTH HEONPEACICHHBIC HHTETPAIIBI.
2
71. a) Iex 3ydx: 6) j 5 ;
X“ -4

8) _[ X3 dx ; 2) stiandx.

\/ 4x% + 4x +3

X dx x3—1
72. — ——dx ;
! I\/4—x3 ? Ix2—2x—3 "

8) j 2+2x+10. 2) _[Inxdx.

18



73. a) Isec xdx
' tgox— 9
8) I dx
Vx2—3x+2
2X
e dx
74. a) :
J‘4+e2X
A [ =1
X“ +6X+25
75. a) Isinxcoszxdx;
6) j 3x-1 dx
2x% — 4x+3
4
xTdx
AR s

77.

78.

79.

80.

) I dx
Vx2—6x+10

a)j

K J’\/5—4x—x2
a) jx(xz +4)9dx;

\/ZX— dX
\2X —

6) I 22X+5

+2x+5

2) I dx _
xiln2 X +1”

-2

K I\/x2 iClo
a) I

e)j

sinxdx
2+COSX
dx

x2—x+

5

x+29

dx ;

3

Xc—7x+10

2) Ixe_4xdx.

0 [t

19

+5x+6

2) I arcsin 2xdx.

5) J~2x +2

+2x+4

2) Ix3lnxdx.

2 1

dx

—4x+3

2) j arccos 5xdx.

3

dx ;

dx ;

dx

dx

D s x? +4x -5
) Ilnxzdx.
? I 2+4x+8
2) _[xe_4xdx.
5 xS +7
) I x2 —5X+6
2) Iarctg 5xdx .
5 X3 +2
) I X2 — 7% +6
2) J.x4lnxdx.



81. Haiitu o0bem Tena, 00pa30BaHHOTO BpalieHHeM BOKpPYT ocu Ox (GuUrypsl,

OTpaHUYCHHOU JTUHUSIMU Y = x°

+1un y=3x-1.
82. Haiitu o0beM Tena, 00pa30BaHHOTO BpalleHUEM BOKPYT ocu Oy (GUTYPBHI,
OTPAaHUYCHHOU JTUHUAMHU Y = X% +4 ; x=0; y=0; y=3.
83. Haiitu o0beM Tena, 00pa3oBaHHOTO BpallleHHeM BOKpyT ocu Oy Gurypsl,
OTPAaHUYEHHOU aCTPOUAOU X = acos t ES asin’t.
X2
84. Haiitu niivHy TyTH KPUBOM Y = i 1, orcedenHoii ocbto Ox.

2 2
o X
85. Haiiti KoopIMHATHI IEHTPA TSHKECTH MOJIydJUIdIca — + Yo 1,

9
PacmoJIOKEHHOTO Hall 0Ccblo Ox.
86. Haiit koOpAMHATHI IIEHTPa TSHKECTH OJHOPOTHON MIIOCKON (QUTYPHI, OT-
paHUYEHHOH Iyroi cunycouibl Y =SINX u otpe3koM ocu Ox ot x=0 10 x = 7.

87. HaiiTu ruomnaab moBepXHOCTH, 00pa30BaHHON BpallleHHuEM BOKPYT ocu Ox
IyTU KPUBOU y2 =X+4 or x=—4 50 x=2.

88. Haiitu mromiaas moBepXHOCTH, 00pa30BaHHOMN BpalieHneM BOKPYT ocu Ox
OJTHOM TIOJIYBOJIHBI CHHYCOUIBI Y =SINX.

89. HaiiTu mutomnaap moBepXHOCTH, 00pa30BaHHOW BpaIlieHHuEM BOKPYT ocu Ox
acTPOUIBI X = acos°t ;Y= asin’t.

90. Beruncnuth miomaas GUrypsl, OrpaHiueHHOM mapaboioi

y:—x2 +4X -3 nnpsmoit Y =X—3.

B 3agauax 91— 100 ¢yukuuto z= f(X,y) ucciaenoBaTh Ha IKCTPEMYM.

91. z=x>-9xy—3y® -9y +5.

92. z=9x%+3x+9xy—y3 +2.

93. z=-2x3+6xy+y?—8y+28.

94, 7=-8x%+x+2y° —6xy+225.

95. z=-2x3+6xy+5y%>—4y-2.

96. z=4x*—6xy+2y° —2x—5.

97. z=x°—6xy—2y* +8y-14.

98. z=4x>—6xy+X+2y° +5.

99. z=x°—6xy+2y° +4x-10.

100. z=2x°+3xy +3y> +9x+5.

B 3agagax 101 — 110 c moMoIpto TBOMHOTO HHTErpaia BEIYUCIATE KOOPIH-
HATHI IIEHTPA TAKECTH TUIOCKON (DUTYPBI, OTPaHUYCHHOMN 3aJaHHBIMH JIMHUSMHU (I10-
BEPXHOCTHYIO IUIOTHOCTh CYUTATh PABHOU €IMHUIIE).
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101.

102.

103.

104.
105.
106.
107.

108.

109.
110.

y=—x2+5, y=—2x2+6.
y:$x2—3, y:x2—11.

2

y2=2x -2, Yy ==X +1.

y2:—16x +33, y2:x -1

B 3amagax 111 — 120 wnaiitu obmiee permenne nuddepeHnrnaIbHbIX YpaBHe-
HUUW TIEPBOTO MOPSIKA.

111.
113.
115.

117.
119.

xy'—y=-Inx. 112.
2Xy' + y:2x3. 114.
Xy'—y= X3 116.
x3y’+3x2y:2. 118.
xy'+y=x+1. 120.

y’xlnx—y:3x3In2x.
y' —y=e”.

xy'—y=-2Inx.

2
y' —2xy =2xe* .

y’' — ycos X =—sin 2X.

B 3amagax 121 — 130 naiftu gactHOe perienue quddepeHInanT-HOTo ypaBHe-
HUSI BTOPOTO TOPSIIKA, yIOBICTBOPSIOIIEE YKa3aHHBIM HA9adbHBIM YCIIOBHUSIM.

y'—4y' +3y=2e> | y(0)=2, y'(0)=5.

121.
122.

123.
124.

125.
126.

127.
128.

129.
130.

y"+4y'=4cos2x —12sin2x,

y!r_5y!+6y:e3x, y(O):l,

y”+2y’+5y=5x2+9x+9,

y' =2y +y=2e*, y(0)=5,
y"+9y=6c0s3x, y(0)=0,

y(0)=1, y'(0)=2.
y'(0)=4.
y(0)=1, y'(0)=1.

y'(0)=5.
y'(0)=3.

y”+2y’=8x3+12x2, y(0)=2, y'(0)=0.

y"+y=-2sinx, y(0)=2,

y'(0)=1

y”—5y'+4y:4x3 —15x2 +6x, y(0)=4, y'(0)=4.

y"—4y' —5y=-9xe?* | y(0)

21
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an

B 3agauax 131 — 140 nan creneHHOM psn Z . IIpu 3agaHHBIX 3HA-

e 1bn In+1

YeHusaX a W b Hammcarhb IICPBLIC TPH YICHA pAAA, HaWUTHU HHTCPBAJ CXOOUMOCTH PsI-
da 1 UCCJICAOBATDL €T0 CXOAMMOCTD Ha KOHIIAX MHTCPBAJIA.

131. a=2, b=3. 132. a=3, b=5. 133. a=4, b=7.
134. a=5, b=9 135. a=7, b=6. 136. a=2, b=5.
137. a=3, b=2 138. a=4, b=3. 139. a=5, b=2

140. a=6, b= 4 :

B 3agauax 141 — 145 nanHyro QyHKIHIO B YKa3aHHOM HHTEPBAJC Pa3I0XHUTh
B psii Pyphe MO KOCHHYCaM.

141. f(xX)=7—X ¢ umumepsane (0,7) .

142. f(x)=x 6 unmepsare (0,2).

143. f(X):X—% 6 unmepsane (0,7) .

144. f(x)=x-1 ¢ unmepsare (0,1) .

145, f(x)=3x+1 6 unmepsare (0,1) .

B 3amagax 146 — 150 mannyro GyHKIUIO B yKa3aHHOM MHTEPBAJIC PA3TOKHUTh
B psig Pypbe 1o cuHycam.

146. f(x)=mnxX 6 unmepsare (0,7) .

147. f(x)=2x-1 6 unmepsare (0,1).

148. f(x)=x+1 6 unmepsare (0,3).

149. f(X):X—% 6 unmepsane (0,7) .

150. f(x)=m—2x 6 unmepsare (0,7) .

151. BeposiTHOCTB TTONIaJIaHus B 11€J1b IPU OJTHOM BbicTpene paBHa 0,7. [Tpous-
BoauTCs 4 BbicTpena. HaliTu BEpOsITHOCTH TOTO, YTO LENb OyAET MopaxkeHa : a) TpU
pasa; 6) He OoJiee ABYX pas.

152. BeposiTHOCTB BCXOxkecTu TieHuIlbpl paBHa 0,8. KakoBa BEpOSATHOCTB TOTO,
YTO U3 MATH CEMSIH B30IAET HE MEHEE Tpex?

153. BeposiTHOCTH MOTIaiaHus B 11€b TIPH OJJHOM BhICTpese paBHa 0,8. Hamu-
caTh 3aKOH pacIpeesieHrs BEpOsSTHOCTEH MonajaHuil B 11eJb MPU MATH BBICTPENIax U
MIOCTPOUTH MHOTOYTOJIbHUK PACIpeeICHUsI BEPOATHOCTEM.

154. BexokecTh ceMsH mineHuIlbl coctaBiaseT 90%. OnpenenuTs Hanbonee
BEPOSITHOE YMCIIO BCXO10B U3 200 MOCEIHHBIX CEMSIH.

155. Cemena nmenuirsl conepxar 0,2% copHsakoB. HaifTi BeposITHOCTB TOTO,
1o B 1000 cemsiH OyAeT 6 ceMsiH COPHSIKOB.

B 3amauax 156 — 160 gaHa BEpOSTHOCTH p TOTO, UTO CEeMs 3J1aKa Mpo-
pacrtet. HaifTu BepOsITHOCTB TOTO, UTO U3 N TMOCESHHBIX CEMSH IPOPACTET K
CEMSIH.

156. n=900, p=036, k=340.
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157. n=225, p=064, k=158.

158. n=250, p=081, k=200.

159. n=100, p=09, k=95

160. n=400, p=08, k=330.

B 3amagax 161 — 170 3aman 3aKoH pacnpenesieHus ciaydaiiHoi BeTuanHbl X (B
MIEPBOM CTPOKE TAHBI BOZMOXKHBIE 3HAUEHHUS BEIMYMHBI X, BO BTOPOM CTPOKE yKa3a-
HbI BEPOATHOCTH p ITHX BO3MOKHBIX 3HauUeHMi). Haltu:

1) maTtemarnueckoe oxunanue M (X); 2) aucnepcuio D (X);
3) cpeaHee KBaapaTuieckoe oTkiaoHeHue o (X).

161. X 8 10 12 22 24 30
P 03 01 01 02 02 01
162. X 10 15 20 25 30 35
P o4 01 01 02 01 01
163. X 16 21 25 32 40 50
P 01 01 02 02 02 0.2
164. X 10 15 18 24 29 35
P 02 01 02 02 01 02
165. X 12 14 20 23 28 30
P 01 01 03 03 01 01
166. X 6 10 18 20 25 30
P 01 01 01 01 0,2 04
167. X 10 14 16 18 20 25
P 02 02 02 02 01 01
168. X 6 10 16 20 26 30
P 02 02 01 03 01 01
169. X 8 12 16 21 25 30
P 02 01 02 02 02 01
170. X 9 13 18 22 28 30
P o1 01 02 03 01 0.2

B 3amagax 171 —180 cnydaiinas BenuurHa X 3a1aHa WHTETPAIBHOMN (PyHKITH-
et pacnpenenenus F (X). Haiitu: 1) BEpoSTHOCTB TOTO, YTO B PE3yJIbTATE UCITBITAHHS
X mpuMer 3Ha4YeHUs, TPUHAJJICKAIIUE 3aJTaHHOMY UHTEPBAITY (a; ,B); 2) nudde-
peHIMaNbHy0 QyHKIHIO pactipeneiacaus f(X); 3) MmareMaTndeckoe oK IaHHE

M(X); 4) mucnepcuro D(X).

0 mnpu x<0, . 3
171 F(x)={x* npu 0<x<1, a=,i f=5.
1 npu. x>1
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172.

173.

174.

175.

176.

177.

178.

179.

0 mpu x<0,
2
F(x)= % npu 0<X<3,
1 npu. x>3
0 mpu x<0,
2
X
F(x)=<— npu 0<x<5,
(X)=95¢ np
1 npu. x>5
0 mnpu x<0,
F(x)= 4x? npu 0<x<05,
1 mnpu. x>05
(0 npu x<0,
F(X):<x2 npu 0<Xx<1,
1 mpu. x>1
0 mnpu x<0,
F(x)= P npu 0<x<1,
1 npu. x>1
0 npu x<0,
F(X)=<9x2 npu 0<XS%,
1
1 npu. XxX>-—
v 3
0 mnpu x<0,
F(x)=416x% npu 0<x<025,
1 npu. x>0.25

24

a=1 B=2.

a=1, p=4.



0 mnpu x<0,
2

F(x)= ’;—6npu 0<x<6, a=2; B=5.
1 npu. x>6

"

180.
0 mnpu x<0,

F(x)=125x% npu 0<x<0.2, a=004; B=01.
1 npu. x>02
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