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AHHOTanus padoyeil NPOrpaMMsl 10 JMCIHUIIHHE
Bricmiasg maTemaTnka

Lean npenogaBaHusi AUCHUILINHBI:
pa3BUTHE JIOTMYECKOIO MBINUIEHUS; IIOBBIIICHUE YPOBHS MAaTeMaTUYECKOM KYJIbTYPBHI;
OBJIaJICHUE COBPEMEHHBIM MaTEMaTHYECKHM amnmnaparoM, HEOOXOAUMBIM [UIsl HM3YyYEHHUS
€CTECTBEHHOHAYYHBIX, O0OMENnpo(heCCHOHAIBHBIX U CIEUUATbHBIX JUCIUIUINH, OCBOCHHE
METOJ0B MAaTE€MAaTH4YE€CKOTO MOJEIMPOBAHUS; OCBOCHHE NPUEMOB IOCTAHOBKM W PELICHUS
MaTEeMaTUYEeCKUX 3a/lay; OpTraHW3als BBIUYMCIHTEIHLHONH OOpabOTKHM  pe3yabTaTOB B
MIPUKJIAIHBIX NHKEHEPHBIX 3a7a4ax.

3agaumn u3ydeHus:
oBnajicHue (GyHIaMEHTATbHBIMU MPUHIMIIAMH U METOAAMH PElICHHUS] HAyYHO-TEXHUUECKUX 3a/1a4;
dbopMHpOBaHHE HABBIKOB IO MPUMEHEHUIO TOJOXKEHUH (QyHAAMEHTAIbHOM MaTeMaTuKu K
rpaMOTHOMY HAayYHOMY aHAIU3y CUTYallMid, C KOTOPBIME OakallaBpy MPUICTCS CTATKUBATHCS MPU
CO3JAHMM WJIHM HCIIOJIb30BAHUM HOBOM TEXHUKH W HOBBIX TEXHOJOTHI; OCBOEHHE OCHOBHBIX
MaTeMaTUYECKUX TEOPHUH, MMO3BOJIIIOIIMX OMKUCATh SIBICHUS B IPUPOJIE, U MPEAEIOB IPUMEHUMOCTH
9THX TEOPUHM [UId pEHIeHUS COBPEMEHHBIX M MEPCHEKTHUBHBIX MPOPECCHOHANBHBIX 3aJ1ay;
dbopMUpOBaHHE Y CTYIACHTOB OCHOB €CTECTBEHHOHAyYHOM KapTHUHBI MHUPA; O3HAKOMJICHHE
CTYJEHTOB C UCTOPUEHN U JJOTUKOU Pa3BUTHSI MATEMAaTHUKU U OCHOBHBIX €€ OTKPBITHIA.

B xone wu3yyeHHMsi JUCHUILIMHBI Yy oOydamouierocsi (oOpMHPYIOTCS cJeayloume
KOMIIeTeHIIUM:

YK-1 CnocoGeH OCyIIecTBIATh MOUCK, KPUTUYECKUI aHAIW3 U CHUHTE3 HH(OpMaluu,
NPUMEHSTh CUCTEMHBIN TIOJIXO/T JJISl PEIICHUS IIOCTABIICHHBIX 3a1a4/



1. 1. IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB OOYYEHUS] MO JAUCUHUILIAHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHUPYEeMbIMH Pe3yJIbTATAMH 0CBOEHHS 00pa30BaTe/JbLHOMH NPOrPaMMBbl.
1.1. lles» npenogaBaHus IMCUMILIUHBI:

pa3BUTHE JIOTMYECKOTO MBIIIJIEHUS; IOBBILIEHUE YPOBHS MaTE€MaTHYECKOM KYJIbTYpHI;
OBJIQJICHHE COBPEMEHHBIM MAaTE€MaTHMYECKUM alnaparoM, HEOOXOIUMBIM Ui H3Yy4EHUs
€CTECTBEHHOHAYUHBIX, OOMICTPO()ECCHOHANBHBIX M CIEUUANbHBIX JUCIHIUIMH, OCBOCHHE
METOZI0B MaTeMaTHYECKOro MOJEIMPOBAHMs; OCBOCHHE HPUEMOB IOCTAHOBKM M pEILEHUS
MaTeMaTUYECKUX 3a/ady; OpraHM3alus BBIYUCIUTEILHOM 00pabOTKM  pe3yiabTaToB B
HPUKJIAJAHBIX HHXXEHEPHBIX 3ajjauax.

1.2. 3agauu u3yvyeHus:

OBJaJieHne (yHIaMEHTAIbHBIMU [IPUHIMIIAMU U METOJIaMU PELLEHUs] HayYHO-TEXHUYECKHX 33/1a4;
¢opMupoBaHUE HABBHIKOB 110 IMPUMEHEHHIO NOJOKEHUH (PYyHIAMEHTAJIbHOW MAaTeMaTHKH K
IpPaMOTHOMY Hay4YHOMY aHAJIM3y CUTyalui, ¢ KOTOpbIMU OakajlaBpy HMPUAETCS CTAIKUBAThCA MPU
CO3/IaHMM WJIM HCIIOJIIb30BaHMM HOBOM TEXHUKHM U HOBBIX TEXHOJIOTHI; OCBOEHHE OCHOBHBIX
MaTeMaTUYeCKHX TEOpUil, O3BOJISIOIIMX OIMKMCATh SBJICHUS B IPUPOJIE, U NPEETIOB IPUMEHUMOCTH
OTUX TEOPHHA /ISl pEIICHHS COBPEMEHHBIX M TEPCIEKTHBHBIX MNPO(ECCHOHANBHBIX 33/1ad;
(dopMupOoBaHHE y CTYAECHTOB OCHOB €CTECTBEHHOHAYYHOW KapTHUHbI MHUpA; O3HAKOMJIEHHE
CTY/IEHTOB C UCTOPHUEHN U JIOTUKOM pa3BUTHSI MAaTEMAaTUKU U OCHOBHBIX €€ OTKPBITHI.

1.3. KomneTenuuu odyuaromerocs, popMupyemMbie B pe3yJIbTaTe 0CBOCHHS TUCIUTITHHBI
(MmonyJis):

Ne Copneprxanue GopMupyeMbIX KOMIETEHIUH WNHnekc komneTeHuuu
-1
Vuuepcanbabie komnereHiun (YK)
1. CnocoOeH OocCyIIecTBIATh MOMCK, KPUTHUECKUN aHAINU3 M
CHUHTE3 MH(pOpPMAalLlUHU, MPUMEHATh CUCTEMHBIH MOJXOM IS YK-1

PCIICHMA IMOCTABJICHHBIX 3aJiay

B pe3ynbraTe 0ocBOEHUS TUCHUIIIIMHBI 00 yYaOLIUIICS T0JIKEH:

3HaTh: OCHOBBI JIMHEHHON anreOppl € DJJIEMEHTaMU AaHAJIMTUYECKOM TIeOMETpHH;
MaTeMaTUYeCKUi aHalIn3; OCHOBBI TeopuM u(depeHIManbHbIX ypaBHEHHH; OCHOBBI TEOPHU
BEPOATHOCTEN U MATEMATHYECKOM CTaTHUCTHKH;

YMETh: NMPUMEHATh MAaTEMaTUYeCKUEe METOJIbI JJIsl PELIeHUs] TUTIOBBIX MPO(eCcCHOHANIBHBIX
3a[a4; OPUEHTHPOBATHCSI B CIPAaBOYHOM MaTeMaTHUYECKOW JUTeparype; MpuoOpeTaTb HOBBIE
MaTeMaTUYeCKHe 3HAHMS, MCIOJIb3Yysl COBpEMEHHbIE OOpa3oBaTelbHble U HH()OPMALMOHHbIE
TEXHOJIOTHH;

BJIAJIETh: MaTeMaTHYeCKUMU METOJAMU PEIIEHHs] €CTECTBEHHOHAYUYHBIX 3a/1a4; METOIaMHU
aHalin3a co/iepKaTelbHON HHTEPHPETALUH [TOTyYEHHBIX pPe3yIbTaToB.



2. MeCTO AMCHUIIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl
2.1. IlepeyeHb AMCUMILIMH, YCBOCHHE KOTOPBIX CTYACHTAMH HeO0XOAMMO IJIsl M3y4YeHHS
JAAHHOM JUCHMIIIMHBI: 0a30Bble 3HAHMS LIKOJILHOTO Kypca ajareopsl U Hadall MaTeMaTHYeCKOro

aHaJIu3a, FEOMETPUH.

2.2. IlepeyeHb TUCHHUILINH, H3yYeHHE KOTOPBIX 0a3upyeTcsi HA MaTepHuaJie JaHHOM
JAUCHMILINHBI: BCE ECTECTBEHHOHAYYHbIE M MHKEHEPHBIE I CLUIINHBI.

OO6mast TpyI0EMKOCTh TUCIUIUIMHBL: 3a4€THBIC €TMHUIIBI — 12

yacel — 432
3.1. O0beM QMCUMILIHHBI M BUbI Y4eOHOH padoThl
o g 2 B ToMm uncne e KIL KP, -
5 g 2 Ex &) S PP, g o
S 5 |5 E7 | fex | a6 | mp | M3 | AK S | pad, &3 3
M & pedepat
1 108 68 32 32 2 2 13 27 +
2 108 74,2 36 36 2 0,2 | 33.8 +
3 108 66,2 32 32 2 0,2 | 41,8 +
4 108 76 36 36 2 2 5 27 +
HUTOIO 432 284,2 | 136 136 | 8 44 | 90,6 54 ++ ++




3.1.1. O0beM 4acoB M 3aYeTHBIX €IHHUI 110 JUCHUILINHE

HanmenoBanue paszena (Mojyis) Bcero | ®opmupyemsie AynutopHblie B TOM YHCJIE

HalMeHOBAHME TeMbI JMCHAIUTAHEl | 1ACOB | KOMICTCHIHHU 3aHSATHS JCKITUU MpaKkTU4yeckue | JabopaTopHbIE CPC
PA3JIEJI 1. Jluneiinas anreGpa 24 20 10 10 4
PA3/IEJI 2. BektopHas anredpa 26 20 10 10 6
PA3/IEJI 3. AnanuTtudeckas 27 24 12 12 3
reoMeTpus
PA3/IEJI 4. ®ynaknus, e€ npenen u 30 20 10 10 10
HENPEPBIBHOCTh
PA3JIEJ 5. uddepenmmanbsaoe 38 28 14 14 10
ucuucieHue QyHKIUi 0aHON
MIEPEMEHHOMN
PA3JIEJI 6. UuTerpanbHoe 37,8 24 12 12 13,8
HcducIeHue GbyHKINN OHOH VK-1
epeMEHHON
PA3/IEJI 7. UnTerpansHoe 50 30 14 16 20
ucyrcieHne QyHKINA HECKOIbKUX
TIEPEMEHHBIX
PA3JIEJI 8. luddepennmanbaoe 55,8 34 18 16 21,8
ucyrcieHne QyHKINA HECKOIbKUX
TIEPEMEHHBIX
PA3JIEJI 9. luddepenimansHble 32 30 14 16 2
YpaBHEHHS
PA3/IEJI 10. Teopus BeposiTHOCTEH 45 42 22 20 3
Y OCHOBBI MATEMaTUYECKOI
CTaTHCTUKH
n3 8 X X X X X X
AK 4.4 X X X X X X
KonTtpons %4 X X X X X X
Bcero uacos 432 272 136 136 90,6




3.1.2. HammeHoBaHHe TeM, UX coOJep:kaHHe, 00beM B 4acax JIEKHHMOHHBIX 3aHATHH (10

ceMecTpam)
Komunuec

Howmep

TeMbI HanmenoBanue Temsl OCHOBHOE COJEp)KAHKNE TEMBI TBO
4acoB
1 2 3 4
PA3JIEJI 1. JIuneiinas anredopa 10

1.1. Onpenenurenu Omnpenenenue. MuHopHI, anredpandecKue 2
nonoJjiHeHus. CBOMCTBA ONPeeIUTEINICH.

1.2 Matpunbt OcHoBHble TOHATHS. J[eHCTBUS HaJ MaTpUIIAMU. 4
OO6patHas marpuIa.

1.3. Cucrembl TMHEHHBIX [IpaBuno Kpamepa. Marpuunbiii Meron. Panr

YpaBHEHUI Marpuubl. Teopema Kponekepa-Kanemm. Merog 4
l'aycca. Cucrembl JMHEHHBIX  OAHOPOJIHBIX
ypaBHEHUU

PA3JIEJI 2. BekTopHas ajireopa 10

2.1. BekTopst BekTopel, nWHEHHBIE ONEpald HAJl HUMH.
[Ipoekuust BekTopa Ha ocbh. Pa3noxeHue BekTopa 2
[0 OpTaM KOOpPJMHATHBIX ocel. JlelicTBus Haj
BEKTOpPaMH, 3aJJAaHHBIMU [TPOEKIMSIMU

2.2. CkansipHoe CkansipHO€ NMPOU3BEACHHUE JBYX BEKTOPOB M €ro
MPOU3BENCHHUE CBOICTBA. [Tpunoxenus CKaJIIPHOTO 4
BEKTOPOB MPUIIOKEHHUS.

2.3. Bekropnoe u BekropHoe mnpousBeneHHe ABYX BEKTOPOB U €O
CMELIaHHOE CBOMCTBA. [Ipunoxenus BEKTOPHOI'O
IIPOU3BEJICHUE npousBeneHnd. CMelIaHHOe IpPOU3BEJIEHUE Tpex 4
BEKTOPOB BEKTOPOB UM  ero cBoicTtBa. Ilpuiioxenus

CMEIIIaHHOTO MPOU3BECHMUSI.
PA3JIEJI 3. AHanuTH4YeCKasi TeOMeTPHUs 12

3.1. Cucrembl  koopauHat | CucteMa KOOpJAMHAT Ha TUIOCKOCTU. OCHOBHBIE
Ha IUIOCKOCTH noHATHs.  OCHOBHBIE  TIIPUJIOKEHUS  METOJa

KOOpJIMHAT Ha IUJIOCKOCTU (PaccTOSHUE MEXIY
TOYKAMHM, JIEJICHHE OTpe3Kka B  3aJaHHOM 4
OTHOINICHUH, IJIOLaAb TpeyrojabHuka). [lonspHas
cucrema KoopauHaT. IIpeoOGpa3oBaHue cucTeMbl
KOOpJIMHAT.

3.2. JIuHuYM Ha TIOCKOCTH JIuaum Ha 1iockocTH. CriocoObl 3aJjaHus JTUHHH.
YpaBHeHUsI NpSAMONl Ha TIOCKOCTH. (OCHOBHBIE 3
3aJ1a4H.

3.3. Jluauu BTOpOTO Jluauu BTOpOoro mopsiaka. OKPyKHOCTb, SJUIHIIC,

HopsIKa runepbona, mapabona. OOmee  ypaBHEHHeE. 3
[Ipeo6pa3oBaHue ypaBHEHHS BTOPOrO MOpsIKa K
KaHOHWYECKOMY BHUJLY.

3.4. YpaBHeHus YpaBHEHHUS IUNIOCKOCTU U IIPSIMON B
MOBEPXHOCTHU U JIMHUU | IpocTpaHcTBe. B3aumMHoe pacnonoxeHue npsmoi 2
B ITPOCTPAHCTBE U IUIOCKOCTH B IPOCTPAHCTBE.

PA3JIEJI 4. ®yHKuus, e€ npeaes1 U HeNpPepbIBHOCTh 10

4.1. OyHKIUA Oynkius. OCHOBHBIE XapaKTEPUCTUKU (DYHKIIHA.
CnocoOw1 3aanus ¢pyHkuuu. O6paTHas QyHKIHUS. 2

Cnoxunast ¢ynkuus. OCHOBHBIE 3JIE€MEHTapHbBIE
GbyHKIMH 1 UX TpaduKy.




4.2. ITocnemoBarensHOCTH Yuciosas IIOCJIEAOBATEIHLHOCTD. [Ipenen
YUCIIOBOM IOCJIEA0OBATEIILHOCTH. IIpenen 5
MOHOTOHHOH OrpaHUYEHHON
nocyeaosarenbHocTu. Yuco e

4.3. [Ipenen pynkun [Ipenen  ¢yHkumu.  beckoHeuHo  Oosblmas
¢ynkuusa.  beckoHeuHo — mamas  (QyHKIHA.
OcHoBHbIE TeopeMbl 0 npenenax. Kiaccuueckue 3
npenensl. DKBUBAICHTHBIE OECKOHEYHO Majibie
hyHKIHH.

4.4, HenpepsiBHOCTB HenpepsiBHOCTh (hyHKIIMHU. OCHOBHBIE TEOPEMBI O
byHKIHIN HenpepbIBHBIX (yHKIMAX. Touku paspeiBa M UX 3

KJaccuukanus.
PA3JEJI 5. IudPepenunaibuoe ucuncjiaenne GyHKuuii 01HOMH nmepeMeHHOM 14

5.1. [TpousBonnas ¢pynkuuu | [IpomsBognass (QyHKIMH, €€ TE€OMETPUYECKUN

cMmbicil.  CBsI3b  MEXIY HENPEpbIBHOCTBIO U
mudpdepermmpyemocteio  Gynknuu.  [IpaBuma 3
HaXO0XKJICHUS IPOU3BOJIHOM. [IpousBoaHas
CIIO)KHOW ¥ oOparHoi  QyHkumu. Tabmuua
IIPOU3BO/IHBIX.

5.2. Huddepennuposanue | AuddepenuupoBanne  GyHKOMHA,  3aJaHHBIX
GyHKUMH HESBHBIX U | HapaMeTpuuecKu M HesBHO. Jlorapudmuueckoe 3
apamMeTpU4eCcKH Qg depeHIpoBaHue.
3aJJaHHbIX

5.3. ITpousBonnsie Beicux | [IpousBonHble BBICIIMX HOPSIIKOB.
TOPSIAKOB MexXaHU4eCKHil CMBICI TMPOU3BOAHOM BTOPOrO

nopsaka. I[Ipom3BoaHble  BBICHIMX — IOPSIKOB 3
byHKIMH, 3aJJaHHBIX B SBHOWM, HESIBHOM,
napaMmeTpuieckon popmax.

5.4. Huddepenunan Hudpdepenunan  ¢yukuuu.  ['eomerpuueckuit
byHKIUN cmbici.  OcHoBHble  TeopeMbl. lIpuMeHeHue

muddepeHnmana K PUOIMKEHHBIM 3
BBIUUCIICHUSIM. Juddepennmanst BBICIIMX
MOPSIKOB.

5.5. [Ipunoxenus Teopempl o auddepeHurpyemMbIx QyHKIUAX.
¢ depeHInaIbLHOTo [IpaBuna Jlonutans. YcioBus MOHOTOHHOCTH
ucuucnenus pyHkuuit | Gynkuun. Heobxonumoe 1 J0CTaTOYHOE yCIOBHE
OJIHOM IIEPEMEHHOU JKCTpeMyMa. BBIITYKIIOCTh U BOTHYTOCTb KPUBOM. 2

Acumnrorel.  OOmas cxema  HMcCleOBaHUs
GbyHKIIMM U TocTpoeHust ee rpaduka. Pemnienue
3amau ontumusanuu. Popmyna Teiiopa.

PA3JIEJI 6. UnTerpajbHoe ucunciaeHue GyHKuUMii OHON nepeMeHHOM 12

6.1. Heonpenenexnnslit IlepBooOpasnas. HeompeneneHHbslii MHTETpan u
uHterpail.  OCHOBHBIE | €r0  CBOMCTBAa.  MeToAbl ~ MHTErPUPOBAHUSA: 5
METO/IbI HETMOCPEJCTBEHHOTO0 HWHTETPUPOBAHUS, 3aMEHOU
WHTETPUPOBAHMSI. MIEPEMEHHOM, 110 YacTsIM.

6.2. WuTerpupoBanue Parmmonanshas ¢pynkuus. [Ipocteiimme qpodu
paloOHaIBHBIX Pa3noxxenue apobu Ha cymMMy MPOCTEHIINX 1,5
(GyHKIHH. npo0Oeit. UHTerpupoBanue parioHaJIbHBIX IpoOei

6.3. WuTerpupoBanue YHuBepcanpHas oICTaHOBKA. MIHTerpasisl TUIa
TPUTOHOMETPHICCKUX I sin™ x - cos" xdx . TpuroHomeTpuyecKue 1,5
GyHKIHH.

npeoOpa3oBaHusl.




6.4. WNuTterpupoBanue JpoGHO-TMHEHHAsI TO/ICTAHOBKA.

UppalMOHATIbHBIX Tpuronomerpuueckas noacraHoBka. HTerpais 15
bysKii. THNA jR(x;\/ax2 +bx + cdx

6.5. OmnpeneneHHbIf Teopema bappoy. ®opmyna Hetotona-JleitoHua.
UHTErpal u ero Boruncnenus OIIPEAEIIEHHOTO HHTErpasa. 15
CBOMCTBA. WHTerpupoBanue 4eTHBIX U HEYETHBIX (YHKLHN B ’

CUMMETPUYHBIX Npeeax

6.6. Heco6cTBenHbIE HNHTerpar ¢ OECKOHEUHBIM  MPOMEKYTKOM.
uHTerpansl 1 u 2 poga, | uHrerpupoBanusa. MHTerpanm oT  pa3pbIBHOU 2
UX CBOMCTBA. (GyHKIHU.

6.7. I'eomerprueckue u CxeMmbl NPUMEHEHHUS ONPEIEIIEHHOI0 MHTErpaa.
MeXaHU4ecKue Bbruucnenne miuockux ¢Guryp, AIUHBL AYTH
MIPUIIOKEHUS IUIOCKOW  KpWUBOHM, oObeMa Tenma, IUIOHIaaH 2
OIIpEeJICIIEHHOTO MIOBEPXHOCTHU BpalLEHUS. Mexanunueckue
MHTErpaa. MIPUJIOXKEHUS ONPEJICIEHHOr0 MHTErpasa.

PA3JIEJI 7 UnTerpajbHoe ucuncaeHre (PYHKIUI HECKOJIbKHUX NepeMEHHBbIX. 14

7.1. JIBOMHOI MHTETpAL. OcHoBHblE CcBoOlcTBa. Bpruncienue aABOWHOTO

UHTerpaja B JIeKapTOBBIX, HOJISIPHBIX 14
KoopauHarax. IIpuioxenue 1BOMHOr0 MHTErpaa.

PA3AEJI 8. uddepenunanbHoe HCHHUCTEHHE PYHKIUI HECKOJIbKHX 18
nepeMeHHbIX

8.1. OyHKuM HecKonbkUX | OcHOBHBIe mMOHATHS. OO0nacTe  onpenencHus.
IIEPEMEHHBIX. [Ipenen ¢ynkuuu. HemnpepsiBHOCTE. YacTHbIe
[IpousBonHbIe u | npousBojHble. Ilomublit  nuddepennuan, ero 8
maddepeHmans CBA3b C YaCTHBIMHM IPOU3BOAHBIMU. YacTHbIE
(GYHKIMH HECKONbKHMX | IPOM3BOJHBIE W  TOJNHblE  JIuddepeHnans
MIEPEMEHHBIX. BBICIIIMX TOPSAKOB.

8.2. Kacarenbnas KacarenpHast ~ IUJIOCKOCTB M HOpMalb K
IJIOCKOCTh M HOpMaJib K | moBepxHocTH. @Dopmyna Teinopa. Dkcrpemym
MTOBEPXHOCTH. GbyHKINN HECKOJIBKMX NIEPEMEHHBIX.
DKCTpeMyM (pyHKITUU Heob6xonumeie M JIOCTaTOYHbIE  YCIJIOBUS 10
HECKOJIBKUX KCTpeMyMa  (YHKIMM  JBYX  HEPEMEHHBIX.
MIEPEMEHHBIX. Haubonbiiee 1 HanuMeHblee 3HaYeHUS (PyHKIUU

B 3aMKHYTOM 00acTu.
PA3JAEJL 9. luddepenunanbHbie ypaBHEHUsI 14

9.1 HuddepenunanbHbie OcHoBuble moHATHA. 3anada Komm. Teopema
YpaBHEHUS IIEPBOTO | CYIIECTBOBAHUSA M EIUHCTBEHHOCTH PpELICHUS 5
MopsKa. 3amaun Komm. OCHOBHBIE KJIacChl YpaBHEHHI,

UHTETPUPYEMBIX B KBaJIpaTypax.

9.2 JuddepenunanbHbie OCHOBHBIE MOHATHS. YPaBHEHHMs, TOMYCKArOIue
YPaBHEHUS BBICILIUX MIOHM>KEHUE HopsJKa. JIuneitnsie
MOPSIKOB. nuddepeHnraiIbHbIe YpaBHEHUS BBICIIINX 8

MOPSAIKOB. JIuneiinbie OJTHOPO/IHBIE
muddepeHaIbHbIe YpaBHEHUS BTOPOTO
MOPSJIKA.

PA3JIEJI 10. Teopusi BepOSATHOCTEH M OCHOBbI MATEMATHYECKOMN CTATHCTUKHU 22

10.1. OcHoBHbIE nousATus | IIpocTpaHcTBO 3reMeHTapHBIX COOBITHH. Anredpa
TEOpUHU BeposATHOCTEH. | coObiTui. CrnyuwaitHoe coObiTHe. Kiaccuueckoe 2

ornpejienieHue BepositHocTH. KomOuHaTopHKa.

10.2. OnemeHTapHas Teopust | Teopema ClI0XKEHHUSI BEPOSITHOCTEN HECOBMECTHBIX 4

BepoaTHocTel. [TonHas

coOpiTuii. [lpomsBenenne coOBITHH. Y cCIOBHAS




BEPOSITHOCTh U BEPOSITHOCT. Teopema YMHOKEHHUS

dbopmyna baiieca. BepoATHocTel.  Teopema  yMHOXKEHHS IS

Cxema bepuymu. HE3aBUCHUMBIX coObITHi. Teopema ciokeHUs
COBMECTHBIX  coObITHH. DopMmyna  MOJHOU
BepoatHocTH. Dopmynsl belieca. [loBTopenue
ucnbiTanui. @opmyna bepHyiu. JlokanbHas u
HMHTErpajibHas TeopeMsl Jlamnaca.

10.3. JluckpeTHble U | JIUCKpEeTHbIE U  HENpEpPHIBHBIC ciy4aiiHble
HEIpEPbIBHbBIE BEJIMYMHBI. 3aKkoH pacnpeaeineHus. DOyHKUus
CIIy4alHbI€ BEJIMYMHBI. | paCIpPECIICHUs], €€ CBOWCTBAa. MartemaTudyeckoe
3aKOoH pacrnpeaeseHus. | 0KUJaHUe M JUCIEPCHsT JUCKPETHOM ClydailHOMN
OyHKIUA BEJIMYHHBI. @opmyabl A8 BBIYMCIEHUS
pacrpenaeeHus, €€ | MATEeMAaTHYECKOr0  OXUJaHUS M JUCIEPCUH, 4
CBOMCTBA. CBOMCTBA, BEPOSITHOCTHBINA CMBICII
Maremaruueckoe
OKUJaHUE U JUCIEepCUst
JUCKPETHOM ClTyd4ailHOU
BEJIMYMHBI.

10.4. HenpepsiBHbie OyHKIUA pacnpeneneHus, IJIOTHOCTh
CIIy4alHbI€ BEJIMYMHBI. | PACIPEACIICHHUs] U UX CBOMCTBA. MaTtemaTudeckoe

0KUJAHUE U JUCIIEPCUsl HENPEPBIBHOM CIy4aliHON 4
BeqnurHbl. HopManibHOE pacnpenesieHue, €ero
cBOMcTBa. 3aKOH OOJBIINX YHCEI.

10.5. DneMeHTbI 'enepanbHas ~ COBOKYHMHOCTh U BbIOOpKa.
MaTeMaTU4eCKOU Bapuanuonnslii pAan. ['ucrorpamma,
CTaTUCTUKH. SMIUpUYECKas byHKIMSA pacnpeenenus,

BbIOOpOYHAs cpenHss U JUCTIEPCHSL. 4
Cratuctuueckue METO/1bI 00paboTku
9KCIIEPUMEHTAIBHBIX JaHHBIX. (CTaTucTudeckue
OLIGHKH MapameTpoB pactpenenenus. [lonstue o
Kputepusix cornacus. IIposepka runores.

10.6. Koadppunuent Kospdunuent xoppendauuu U €ro CBOMHCTBA.
KOPPEJALUU U €r0 Perpeccus. Kpussle perpeccun, ux cBONCTBA.
cBoucTBa. Perpeccus.

Kpussie perpeccun, nx
CBOMCTBA. 4
Cratuctuueckue
METO/]Ibl 00paboTKH
9KCIIEPUMEHTAIBHBIX
JTAHHBIX
NUTOIO: 136

3.1.3. HaumeHoBanue TeM (BOMPOCOB), BBIJAEJEHHBIX [JIsI CAMOCTOSITEJHLHOH PadoThI

CTY/IEHTOB
NeNe | HammeHnoBaHMe TEMBI O6wem | Jlutepary
OcHOBHOE cojiep:KaHue TeMBI (BoIpoca)
TeM (Bompoca) B yacax pa
PA3JIEJI 1. JIuneiinas anredopa 4
1.1. Onpenenurenu CaoiicTBa omnpenenureneil. Beruncnenue JI-3, JI-9,
omnpenenuTeNnei mopsjaka 2-ro, 3-ro u N- 1 JI-4, M-2,
TO MOPSJIKA.
1.2. Martpwuirsl YMHOXKEHHEe ~ MaTpull.  Beraucienue JI-3, JI-9,
. 1,5
00paTHOW MaTpHIIBI. JI-4, M-2,
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1.3. CucteMbl THHEHHBIX Meronsl pemenus CJIY: MaTpuyHbIA 15 JI-3, JI-9,
YpaBHEHUU meroa, merog Kpamepa, meton ["aycca. ' JI-4, M-2,
PA3/IEJI 2. BekTopHas ajreopa 6
2.1. BekTopsl evictBusi Ham BekTopamu. Permienue 9 JI-3, JI-9,
3ajad. JI-4, M-2,
2.2. CxkansipHoe CBOICTBAa CKaJSIPHOTO  IPOM3BEICHUS JI-3, JI-9,
MIPOU3BEICHUE BEKTOpOB. Pemenue 3anay. 2 JI-4, M-2,
BEKTOPOB
2.3. BekropHoe u CBolicTBa BEKTOPHOTO U CMEIIAHHOTO JI-3, JI-9,
CMEIIaHHOE MIPOU3BEICHUS BEKTOPOB. Penrenne 2 JI-4, M-2,
MIPOU3BE/ICHUE 3azay.
BEKTOPOB
PA3JIEJI 3. AHaiiuTH4YecKasi reoMeTpust 3
3.1. Cucrema koopauHaT | OCHOBHEIE MIPHIIOKCHHUS MeTo1a 1 JI-3, JI-9,
HA TIOCKOCTH KOOpJIMHAT Ha TJIOCKOCTH. JI-4, M-2,
3.2. JIuanu Ha tockocT | Pemenue 3a1a4 0 B3aIMHOM 1 JI-3, JI-9,
PaCIOJIOKEHUH TTPSIMBIX. JI-4, M-2,
3.3. Jluauu BTOpOTO ITocTpoeHre KpHBBIX BTOPOTO TMOPSIKA. JI-3, JI-9,
HopsIAKa IIpeobpa3zoBanue YpaBHEHUHN K 1 JI-4, M-2,
KaHOHUYECKOMY BH]TY.
PA3JIEJI 4. ®ynkuus, eé npeaes u HempepbIBHOCTh 10
4.1. OyHKIHS OcHOBHBIC JIEMEHTapHbIC QYHKIIUU U UX JI-3, JI-9,
rpaduku. ObpatHas pynkuus. CroxHas 2 JI-4, M-2,
GyHKIUS. CaoiicTBa GyHKIMIA.
MOHOTOHHOCTH (PYHKIIHH.
4.2. ITocnemoBarenpHOCTH | UnciaoBass moOCHEIOBAaTENBLHOCTE. Ymciio JI-3, JI-9,
e. [Ipenen YHUCIIOBOH 4 JI-4, M-2,
MIOCJICI0BATEIIHHOCTH.
4.3. [Tpenen pynkuuu beckoneuno OoJbIast GbyHKIHS. JI-3, JI-9,
beckoneuno Masas GyHKIHS. JI-4, M-2,
Knaccuueckue Tpeiebl. 4
OKBHUBAJICHTHBIE  OECKOHEYHO  MaJble
byHKLINN.
4.4, HemnpepsiBHOCTH YcTraHoBIIEHHE TOYCK Pa3phIBa. 37 JI-3, JI-9,
byHKIIMN ' JI-4, M-2,
PA3JIEJI 5. [InddepenuuanbHoe ucunciaenne GyHKuui oxHoi 10
nepeMeHHOH
5.1 [TpousBomHas Tabnmuma npom3BonHBIX. Haxoxnenue 5 JI-3, JI-9,
byHKIMU POU3BOJIHBIX Pa3IMYHBIX (DYHKITHHA . JI-4, M-2,
5.2. Huddepenuuposanue | JudpdepenuupoBanue GyHKINH, JI-3, JI-9,
GyHKIMI HESIBHBIX U | 3a/laHHBIX TApaMETPUUECKU U HESIBHO. 5 JI-4, M-2,
napaMeTpUIecKu Jlorapudmuyaeckoe
3aIaHHBIX nuddepeHpoBanme.
5.3. [IpousBogHbIE HaxoxxJieHne MpOM3BOAHBIX  BBICHIMX JI-3, JI-9,
BBICILIUX IOPSIKOB nopsAaKoB (YHKIUH, 3a/laHHBIX B BHOM, 2 JI-4, M-2,
HESIBHOM, MapaMeTpudeckoi popmax.
5.4. Huddepennman [Tpumenenne maddepeHnmrana K JI-3, JI-9,
byHKIIUN PUOIMKEHHBIM BEIUHCIIEHUSIM. 2 JI-4, M-2,
Juddepennnansl BHICIINX TOPSAKOB.
5.5. [Ipunoxenus [IpaBuna Jlonurans. MccnenoBanue 2 JI-3, JI-9,
nuddepeHnranbHOro | GYHKIMH M IIOCTPOCHHE €€ rpaduka. JI-4, M-2,




OJIHOY ITEPEMEHHOMN

WUCYUCIICHUS () YHKIIHHA

PA3JAEJI 6. UuTerpajibHoe HcHucIeHHe PYHKUMH OHOI nepeMeHHOil

13,8

6.1. Heonpenenenuprit Taonuua HWHTETPAJIOB. Meroel JI-3, JI-9,
uHTerpas. OCHOBHBIC | HHTETPUPOBAHMS:  HEMOCPEICTBEHHOTO 5 JI-4, M-2,
METO/IBI MHTETPUPOBAHUS, 3aMEHON MEePEeMEHHOM,

WHTETPUPOBAHUSI. 10 YaCTSIM.

6.2. WNHuTterpupoBanue Paznoxxenne napobm  Ha CyMMY JI-3, JI-9,
paloHaIbHBIX npocredmmx apodeii. MHTerpupoBanue 2 JI-4, M-2,
G YHKIHH. panMoHAIBHBIX APOOCH

6.3. HuTerpupoBanue Pemrenne WHTETPAJIOB JI-3, JI-9,
TPUTOHOMETPUYECKUX Bnnaj sin™ x-cos" xdx . 2 JI-4, M-2,
GyHKINH.

6.4. HNHTerpupoBanue Pewmenue HWHTETPaJIOB BUIA JI-3, JI-9,
HppaLMOHATbHBIX J.R(X; mdx 2 JI-4, M-2,
byHKIHIA.

6.5. OmnpeneneHHbIN Brrancnenune onpeneieHHOro HHTerpaia. JI-3, JI-9,
UHTETpaJl U €ero WuTerpupoBaHue YETHBIX U HEUETHBIX 9 JI-4, M-2,
CBOMCTBA. (GyHKIMI B CHMMETPUYHBIX IIpesienax

6.6. HecoOcTBeHnHEbIE Brruncnenue HEeCOOCTBEHHBIX JI-3, JI-9,
uHTerpaisl 1 u 2 HWHTETPaJIOB. 2 JI-4, M-2,
poza, uxX CBOMCTBa.

6.7. I'eomeTpuueckue u Berancnenue TmIOCKUX QUTYp, UTHHBI JI-3, JI-9,
MEXAaHUYECKUE IyTd TUIOCKOW KpUBOHM, oObema Tena, JI-4, M-2,
TIPHJTIOKEHUS IUIOMIAIM  TIOBEPXHOCTH  BpaIllCHUS. 1,8
OTIpeIeNIEHHOTO Mexanuueckue MPUITIOKEHUS
WHTETpaJIa. OTIPEJICIIEHHOT0 HHTETpaJa.

PA3JIEJI 7. UaTerpajibHOe HcUucaeHHe QYHKIUH HECKOJIbKHX 20
nepeMeHHBIX

7.1. J{BOIHOI1 MHTETpal. Boluncnenne JBOWHOrO WHTErpaja B JI-3, JI-9,
JIEKapTOBBIX, TOJSPHBIX KOOpPJWHATAX. 10 JI-4, M-2,
IIpunoxenre 1BOMHOrO MHTErpana.

7.2. TpoiiHoi HHTETpa. Beruucnenne TpoiHOrO WHTErpaga B JI-3, JI-9,
JIEKapTOBBIX, UTHHIPHYECKUX u 10 JI-4, M-2,
chepuyeckux KOOpJWHATaX.

ITpuioxeHus TpOMHOr0 MHTErpaIa.
PA3JIEJI 8. luddepeHunanbHoe HCHUCTAEHHE (PYHKIUH HECKOJIbKHUX 218
nepeMeHHbIX '

8.1. OyHKIMKM HeCKOIbKUX | O0macTh OTIpe/ICIICHUSI. [Tpenen JI-3, JI-9,
NIEPEMEHHBIX. ¢ynkuuu. HenpepbsiBHOCTb.  YacTHble JI-4, M-2,
[IpounsBoaHBIE u | mpousBoaHble. [lonubiil nuddepenmuan, 10
b depeHIranbI €ro CBsI3b C YaCTHBIMHU IMPOHU3BOJIHBIMHU.

(GYHKIIMM HECKOJNBKUX | UacTHBIE  TIPOW3BOJIHBIE W TIOJHBIC
MEPEMEHHBIX. U depeHIanbl BRICIIMX TOPSIKOB.

8.2. KacarensHas KacarenbpHas TUIOCKOCTP W HOPMalb K JI-3, JI-9,
TJIOCKOCTh M HOPMaJlh | TIOBEPXHOCTH.  DKCTPeMyM  (pYHKIHH JI-4, M-2,
K ITOBEPXHOCTH. HECKOJIBKUX MEPEMEHHBIX. | 41 g
OkctpemyMm pynkuuu | HeoOXoaumple W JOCTaTOYHBIE YCIOBUS '

HECKOJIBKUX IKCTpEMyMa byHKITUN JIBYX
MIEPEMEHHBIX. MIEPEMEHHBIX. Haxoxnenue
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HanOOJIBIIETO0 M HAUMEHBIIIETO 3HAYCHHUS
(GYHKIMU B 3aMKHYTOH O0JIACTH.

PA3AEJI 9 IuddepenunaibHbie ypaBHEHUS.

9.1. Huddepennmanbapie | OcHOBHBIE TOHATHA. 3agada Komm. JI-3, JI-9,
ypaBHeHUs1  1iepBoro | Teopema CYLLECTBOBAaHUS u JI-4, M-2,
MOpsI/IKA. €AMHCTBEHHOCTH pelleHus 3anaun Komm.

OcHoBHbIE KJIACChl ypaBHEHUH,
MHTErPUPYEMBIX B KBaJpaTypax.

9.2. Huddepennmansapie | OCHOBHBIE MIOHATHSI. YpaBHeHus, JI-3, JI-9,
YpaBHEHUS BBICIINX JIONyCKAIoIMe IOHWKEHUE MOopsJIKa. JI-4, M-2,
MOPSIIKOB. Jlunetinbie muddepeHIaIbHbIC

YpaBHEHUSA BBICIINX HOPSIIKOB.
JInnelinble OJHOPOIHBIE
muddepeHIranbHble YpaBHEHUS BTOPOTO
HOpsJIKA.
PA3JIEJI 10. Teopusi BeposiTHOCTEI M OCHOBBI MATEeMaTH4Y€CKOM
CTATHCTHKHU

10.1. | OcHoBuble moHsTHs | [I[pocTpaHCTBO 37€MEHTAPHBIX COOBITHIA. JI-3, JI-9,
TEOpUH Anrebpa cobbrthii. CyyaitHoe coObITHE. JI-4, M-2,
BEPOSITHOCTEH. Kiaccuueckoe onpeerIeHue

BeposaTHocTH. KoMOuHaTopuxka.

10.2. | DaemeHnTtapHas Teopema  cilOXe€HHUS  BEpOSITHOCTEU JI-3, JI-9,
TEOpHsI BEPOATHOCTEH. | HECOBMECTHBIX COOBITHH. [Ipom3BencHue JI-4, M-2,
[TonHast BEpOATHOCTh | COOBITUH.  YCIIOBHasi  BEPOSTHOCTb.

u ¢opmyina baiieca. TeopemMa yMHOXEHHMS  BEPOSTHOCTEH.

Cxema bepnymu. Teopema yMHOXEHUS JJIs1 HE3aBUCUMBIX
COOBITHH. Teopema CJIOYKEHUS
COBMECTHBIX COOBITHIH. POpMyIa MOJIHOM
BEPOSATHOCTH. DopmyJTbl beiieca.
IloBropenne  ucnbitanui.  dopmyna
bepuynnu. JlokanbHass W HMHTErpajibHas
teopeMsl Jlamiaca.

10.3. | JIuckperHbIe u | JIuCKpeTHbIC u HETPEePBIBHBIE JI-3, JI-9,
HEIIPEPLIBHBIE CiIy4alHbIE BEJIMYMHBL. 3aKoH JI-4, M-2,
CIIy4JaitHbIe pacrpeeneHus. OyHKIUSA
BEJIMYUHBI. 3aKOH | paclpeneseHus, ee CBOIICTBA.
pacnpeneneHus. Matemartuueckoe OKHJIaHUE u
OyHKIUA JUCIIEPCUsl  JUCKPETHOM  CIIy4aliHOU
pacnpeneneHusi,  ee | BenuuuHbl. DOpMyNbl ISl BBIUMCICHUS
CBOIICTBa. MaTEMaTHYECKOT O 0KHMJIaHUS u
Marematudeckoe JIUCTIEPCUU, CBOWMCTBA, BEPOSITHOCTHBIN
OKHJJaHUE U | CMBICHT
JTUcrepcust
JIUCKPETHOM
CIIy4aitHOM
BEJIMYUHBI.

10.4. | HenpepriBHBIE OyHKIMSA  pacnpeneneHus, TUIOTHOCTh JI-3, JI-9,
CIIy4aiiHble pacnpeneneHus " uX CBOICTBA. JI-4, M-2,
BEJIMYMHBI. Maremartuueckoe OKHJaHUE u

JUCIIEPCUSI  HEIPEPBIBHOM  CIIy4anHOM
BennuuHbl. HopmaneHOE pacripesnenenue,
ero cBOicTBa. 3aKOH OOJBIINX YHCEI.




10.5. | DnemeHTHI ['eHepanbHass COBOKYITHOCTh M BBIOOpPKA. JI-3, JI-9,
MaTeMaTHYeCKOU Bapuanuonnsii  psa.  ['ucrorpamma, JI-4, M-2,
CTaTHCTHUKH. sMIOUpUYecKas QYHKIHs pacrpeaeneHus,

BBIOOPOYHASI CpPEHSAS U JUCIEPCHUS.
CratucTHYeCKue METOIbl  00pabOTKH 1
AKCIIEPUMEHTAIbHBIX JAHHBIX.
CrartucTuyeckre OLIGHKH IapaMeTpoB
pacupenenenus. llonstue o Kpurtepusx
cornacus. [IpoBepka runores.

10.6. | Koaddumuent Koadduiment koppenmsiuu W €ro JI-3, JI-9,
KOPPEJSLHUU U €r0 CBOMCTBA. Perpeccusi. Kpusbie JI-4, M-2,
cBoiicTBa. Perpeccus. | perpeccuu, ux CBOMCTBa. 1
Kpussie perpeccun,

MX CBOMCTBA.
HUTOI'O: 90,6
IIpumeyanue.

B rpade "Jlureparypa" mpuBOISATCS HOMEpa YYCOHHMKOB, YU4EOHBIX M METOJUYECKUX IMOCOOMH
coracHo pasnenam 4.1 u 4.2

3.1.4. IlpakTHYeCKHUe 3aHATHSI, UX CO/lepKaHue U 00beM B Yacax (1o ceMecTpam)

Ne HaunmeHnoBanue nmpakTuyeckux OcHOBHOE coziepKaHUE MTPAKTUYECKUX O0bpeM B
paboThI 3aHATUH (CEMUHAPOB) 3aHATUN (CEeMHHAPOB) yacax
1-w1i1 cemecTp 32
1 Onpenenurenu Boruncnenue onpenenureneil nopsiaka 2- 2
ro, 3-ro ¥ N-ro NopsiaKa.
9 Martpurbt YMHOXkeHne MaTpHil. Beruucnenune 4
00paTHON MaTPUIIBL.
3 Cucrembl TMHEHHBIX Metonet  pemenuss CJIY: mMarpuyHbIf 4
YpaBHEHUU meron, metoa Kpamepa, meton ["aycca.
4 Bexkrops! HenctBusg Hax Bekropamu. Pemenue 3
3a/1a4.
5 CkansipHO€ IpOU3BEIEHUE CBolicTBa  CKaJIIPHOTO  IPOU3BENCHUS 3
BEKTOPOB BEeKTOpOB. Pernenue 3anay.
6 BekTopHOe u cmemanHoe CpolicTBa BEKTOPHOTO M CMEUIAHHOI'O 4
MIPOU3BEICHNE BEKTOPOB MIPOU3BEICHUS BEKTOPOB. Penienne 3anay.
7 Cucrema KoOpAMHAT Ha Pemenue 3a1a4 0 B3alMHOM 4
TJI0CKOCTH PacroI0KEHUH MPSMBIX.
JIuHuM BTOPOrO NOpsAKa [locTpoeHne KpHUBBIX BTOpPOro TMOPSAKA.
8 [IpeoOpazoBanue ypaBHEHHHA K 4
KaHOHUYECKOMY BULY
YpaBHEHUSI TOBEPXHOCTH U Pemenue 3a7a4 0 B3aMMHOM
9 JIMHUM B IPOCTPAHCTBE PacroOKEHUN IUIOCKOCTEM, MNpsAMON U 4
IIJIOCKOCTH.
2-olt cemecTp 36
IIpenen pynkunun OcHoBHbIE IIPUEMBI BBIYHCIICHUS
10 MIpeIesIoB. Knaccuueckue — mpenensl. 4
OKBHUBAJICHTHbIE ~ OECKOHEYHO  MaJjble
GyHKIIH.
11 HenpepsisHOCTS hyHKIHH YcraHOBIIEHHE TOYEK Pa3phIBa. 6
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HuddepennmrpoBanne JuddepennmpoBanue byHKIHH,

12 byHKIUH HESIBHBIX U | 3aJIaHHBIX TapaMeTPUYEeCKH U HESBHO. 4
MapaMeTpUUeCcKH 3a/laHHbIX Jlorapudmuueckoe nuddepenimpoBanue.
[Ipon3BoHbIE BBICIINX Haxoxxnenne  mpoOW3BOJHBIX  BBICIIMX

13 TTOPSIAKOB MOPSIAKOB  (DYHKIMI, 3aJaHHBIX B SIBHOM, 4

HESIBHOM, MMapaMeTpuyeckor popmax.

14 Hudbdepennman GyHKImmn Haxoxnenue nuddepennmana GyHkmm. 3
[Tpunoxenus [IpaBuna  JlomuTans. Uccnenosanue

15 Qg depeHInaIbHOTO (GyHKINU U TIOCTPOEHHE ee rpaduka. 3
HCcUYUCICHUS QYHKIIUA OHOM
MepEeMEHHON
Heonpenenennbiii  unTerpan. | Tabimima HWHTETPaJoB. MeTtonabl

16 OcHoBHbIE METO/Ibl | UHTETPUPOBAHUS: HEOCPEICTBEHHOTO 2
WHTErPUPOBAHUS. WHTETPUPOBAHUS, 3aMEHON MEepPEeMEHHOI,

10 YacTsIM.
WuTerpupoBanue Paznoxxenne  gpobu  Ha CyMMY

17 panroHaTBHBIX ()YHKIIHA. npocredmux ApoOeil. MHTerpupoBaHue 2

paIMoHaJIbHBIX Ipo0ei
WNHTterpupoBanue Pemenne HUHTETPAJIOB

18 TPUTOHOMETPUUYECKUX BUIA J' sin™ x - cos” xdx . 2
GyHKIHH.

WuTerpupoBanue Pemenue HUHTErpajioB BUJA

19 UppaMOHATBHBIX (DYHKITHIA. J‘R (x; m dx 2

21 Hecob6ctBennsie naterpansl 1 | Berancinenne HecOOCTBEHHBIX HHTETPATIOB. 9
U 2 poJia, UX CBOMCTBA.

I'eomeTrpuueckue u Brruucnenue miockux Guryp, JJIMHBL IyTH
29 MEXaHUYECKUE MPUIIOKEHUS IUIOCKOW KpHBOHM, oObeMa Telna, MO u 2
OTIpe/IeNIEHHOTO UHTErpaa. MOBEPXHOCTH BpallleHus. MexaHudeckue
IIPWJIOKEHHUS OTIPEJEIIEHHOIO MHTErpasa.
3-uit cemectp 32
23 JIBOWHOI MHTErpaJI. Brlunciienne  JBOWHOrO HMHTErpaija B 16
JIEKapPTOBBIX, MOJSPHBIX KOOPIUHATAX.
OyHKIU HeCKOJILKHUX | HacTHEIE MPOU3BOJHBIE. Tlonmueri

24 nepeMeHHbIX. [IpousBoaubie u | quddepeniman. YacTHple TPOU3BOIHBIE U 8
g depeHnnans (yHKIUY | TIOJTHBIE b depeHmansl BBICIINX
HECKOJIbKUX NTEPEMEHHBIX. TIOPSIAKOB.

KacarenpHas miockocts u KacarenpHass IUIOCKOCTH W HOpMalb K

o5 HOpMaJlb K IOBEPXHOCTH. noBepxHocTu. HaxoxkieHrne HanOoJbIIero 8
OkctpemMyM QyHKIUN M HAWMCHBIIErO 3HA4YeHUS (QYHKIUH B
HECKOJIbKUX [TEPEMEHHBIX. 3aMKHYTOH 00J1aCTH.

4-p1ii cemecTp 36

26 HuddepenunanbHbie JuddepeHnnanbHble ypaBHEHUS IEPBOTO 6
yYpaBHEHUs NIEPBOTO MOPSAJKA. | MOPSJKA.

HuddepenunanbHbie VYpaBHEHHUs1, TONyCKAIOINE TOHUKEHUE

97 YpaBHEHUSI BBICIIUX MOPSAKOB. | OpsiiKa. JIMHEHbIe OTHOPOIHbIE 6

muddepeHIranbHbIe YpaBHEHUS BTOPOTO
MOPSJIKA.
28 OcHoBHble moHATUSA TeopuH | Kiaccuueckoe omnpeneneHne BepOSTHOCTH. 9

BEPOSITHOCTEM.

KomOunaTopuka.




29

DJieMeHTapHas TeopHUst
BeposaTHocTel. [TonHas
BEPOATHOCTH U (hopmyra
Baiteca. Cxema bepnysm.

Pemenue 3aga4 Ha onpenesieHUE yCIOBHOM
BEPOSITHOCTH, TOBTOPEHUS! HMCHBITAHUM.
dopmyna bepuynnu. JlokanbHas wu
MHTErpajibHas TeopeMsl Jlamaca.

30

JIuckpeTHble M HENpPEpbhIBHBIE
CIly4aliHbI€ BEJIUYMHBI. 3aKOH
pacrpeneneHus. OyHKIUA
pacnpeziesieHusi, €€ CBOWCTBA.
Maremarnueckoe 0XUAAHUE U
IHACTIEpCUs JIUCKPETHOM
CIIy4aifHON BEJIMYUHBI.

Bbluuciienne MaTeMaTH4eCKOro OXKUAaHUS
U JUACIIEPCUU JUCKPETHOM CIly4alHOU
BenUunHbl. DYHKIUS pacnpeneieHus, ee
CBOMCTBA.

31

HenpepoiBHbie CIIy4aiiHble
BEJINYUHBI.

[Toctpoenne QyHKOMH pacrpeneiIcHHs,
BBIUHCIICHHE MaTEMaTHYeCKOrO OXKUIAAHUS
U JMCIIEPCUHM HENPEPHIBHON CIIy4aliHOU
BennuuHbl. HopmanbpHOe pacmpenencHue,
€ro CBOMCTBA. 3aKOH OOJIBIINX YHCET.

32

OJeMEeHTh  MaTeMaTUYECKOH

CTaTUCTHUKHU.

[Toctpoenue rucrorpammsel, Beruucienue
rmapaMeTpoB  pacmpeneiieHus U HX
CTaTHCTUYECKas OLICHKA.

33

Koadduument xoppensauuu u
ero cBoucTBa. Perpeccus.
Kpussie perpeccuu, ux
CBOMCTBA. Craructuueckue
METOBI 00paboTKn
SKCIEPUMEHTAIIbHBIX JIaHHBIX

Brrauciienne ko3¢ uimenTa Koppessium.
Kpusble perpeccu, ux cBoiicTBa.

HNUTOI'O:

136

3.1.5. JIabopaTopHbIe 3aHATHSA, HX HAUMEHOBaHNe U 00beM B Yacax
He npenycMoTpeHo y4eOHBIM MIaHOM

3.2. IlepeyeHb TeM KYpPCOBBIX POEKTOB (pador)
He npexycMoTpeHo yueOHBIM TIIIaHOM

3.3. I/IHTepaKTI/IBHbIe Oﬁpa3OBaTe.}'ﬂ)Hble TEXHOJOIMH, HCHOJb3YEMbLIC IIPpH INIPOBECIACHUU

Y4eOHBIX 3aHATHIT®
cemectp | Bun 3ansatuii (nexuuwu, | Bug UCIIOJIb3YEMOU uHTepakTUBHOM | KonnuecTBo
IIPaKTHYECKHE, o0pa30BaTenbHON TEXHOJIOTUU 4acoB
1a00paTOpHEIE)
1,2,34 JIEKIIUSA Jlexus Kiaccudeckas — CHCTEMAaTHYECKOE, 36
MOCJIEZI0BATEIbHOE, MOHOJIOTHYECKOE
U3JI0)KEeHHE y4eOHOro MaTepHuaa.
1,2, 3,4 | mpaktuueckue 3ansatus | [IpoomemHoe  oOydenme, KoHTekcTHOE 89
o0OyueHue
4. YyeOHO-MeTOAMYecKoe U HHPOPMaHOHHOE o0ecniedeHue JUCIUTIMHbI
4.1. OcHoBHasi M IONOJHUTEJIbHAS JJUTEPATypa
NeNe Bun I'on Kos-po
- ABTOp 1 HAUMEHOBaHHE roco6us | m3nanms JK3. B
O6ubnuorexe
OCHOBHas JIUTepaTypa:
OJI-1 | Myxukosa, A.B.Bricmias marematuka: Yue6noe | VII | 2019 | http:/lib.ugt
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mocobue g CTYJASHTOB BBICHIUX  y4e€OHBIX
3aBeleHUH, OOydYalolUXCsl 10 HaIlpaBJICHUSM B
obnactu TeXHUKU U TexHonoruu / A.B. MyxukoBa,
E.B. Xwmuna, E.H. Motprok. - 2-¢ u3x., ucnp. -
Yxra N31-Bo  YXTHHCKOTO TOCYAapCTBEHHOTO
TeXHUYecKoro yHupepcutera, 2011. - 194 ¢. —
TeKCT : 2JIeKTPOHHBIM.

u.net/book/
20932

OJI-2

A. B.3amayHuKk 1O AUCHUIUIUHE
"BpIcias mareMaTuka' ISt CTYACHTOB
HanpasieHuss "TexHocdepnas OezomacHocTh" /
Anekcannpa BnagumupoBna MyxukoBa, Cepreit
BrnagumupoBuu KproukoB. -  VYxrta H3n-Bo
YXTHUHCKOTO  TOCYIapCTBEHHOTO  TEXHHYECKOTO
yHuBepcurera, 2016. - 51 c¢. — Teker:
JJIEKTPOHHBIN.

My»xukoBa,

VII

2013

http://lib.ugt
u.net/book/
27538/

OJI-3

[unaues, B. C. Bricuias maremaruka : y4eOHUK /
B.C. lllunaueB. — Mocksa : UTHOPA-M, 2021. —
479 ¢. — (Bwicmiee o6pazoanue). —ISBN 978-5-
16-010072-2. - TekcT : 3JIEKTPOHHBIH.

VII

2020

https://znani
um.com/cat

alog/produc
/1185673

OJI-4

[umaues, B. C. 3agauynuk 1o BBICIICH MaTeMaTHUKE
: yue6Hoe nocodwue / B. C. IllunayeB. — 10-¢ u3.,
crep. — Mocksa : UHO®PA-M, 2020. — 304 ¢c. —
(Beicmiee oopazosanue). - ISBN 978-5-16-010071-
5. - TekcrT : AIeKTPOHHBIH.

VII

2011

https://znani
um.com/cat

alog/produc
/1042456

OJI-5

Maremarnuecknii npaktukym. UY.1. JIuneinnas
anreOpa, BeKTOpHas aiureOpa, aHaJIUTHYeCKas
reoMeTpus: ydeOHo-meToauueckoe mocod./ A.IL
I'ocnonapuxos, T. C. O6pyues, A. 3. [laBnos, M.
1O. CeicoeBa; Ilom pen. A. Il. TlNocmomapukosa;
Cankr-IlerepOyprckuii TOCyIapCTBEHHBIN TOPHBIHA
WHCTUTYT(TEXHUYECKUH YHUBEPCUTET).- 3-€ W31,
crepeotun.- Cankt-Ilerep6ypr, 2008.- 138c. —
TekcT: HenocpeACTBEHHBIN

VII

2008

15

OJI-6

Matemarnueckuit  npaktukym. 4.2.  Teopus
MpeJIeToB. Huddepennmansaoe HCUHCIICHHE
GyHKIIMM ~ ONHOM  NEepeMEeHHOM yueOHo-
Meroaudeckoe 1mocod./ A.Il. I'ocnomapukos, O. E.
Kapnyxuna, T. C. OOpyueB [u  ap.]; CaHkT-
[leTepOyprekuit roCyAapCTBEHHBIN TOPHBII
WHCTUTYT(TEXHUYECKUI yHuUBepcuTeT).-  CaHKT-
[lerepOypr,  2000.- 140 c. —  Tekct:
HEMOCPEICTBEHHBIN

VII

2000

40




OJI-7

MaremaTuueckui MPAKTUKYM. u.3.
Heonpenenennbiit  unterpan.  OnpenesieHHbIN
HHTETrpall. HuddepennnansHoe MCYHCIICHUE
GyHKIMI  HECKOJbKUX IEPEMEHHBIX: Yy4eOHO-
Meroaudeckoe 1moco0./ A.Il. 'ocmomapukos, A. H.
bectyxesa, B. B. Kapnenko [u gap.]; CaHkrt-
[TerepOyprekuit rOCYyJ1apCTBEHHbIN TOPHBIN
WHCTUTYT(TEXHUYECKH  yHuBepcuteT).- CaHKT-
[lerepbypr, 2001.- 149 c¢. —  Tekcr:
HENOCPEICTBEHHBIN

VII

2001

20

OJI-8

MaremaTuueckui MPAKTUKYM. 4.4,
Huddepennnansapie  ypaBHeHHs. Psapl.  Psbr
®dypre. HMHTerpambHOe  UCYUCICHHE  (PYKIUH
HECKOJIBKUX TIEPEMEHHBIX: Y4eOHO-METOIMYECKOe
noco6./ A.Il. 'ocionapukos, C. E. MaunTyposa, T.
C. O6pyueB [u  gap.]; Canxr-IlerepOyprckuii
rOCy/IapCTBEHHBI TOPHBII MHCTUTYT(TEXHUYECKUIT
yausepcuteT).- Cankt-IlerepOypr, 2002.- 162 c. —
TekcT: HenocpeaCTBEHHbIN

VII

2002

40

OJI-9

Marematuueckuii  npaktukym. Y.5.  Teopus
BEPOATHOCTEM M MaTeMaTU4yecKas CTaTUCTHKA.
Teopust GyHKIMI KOMIUIEKCHOTO TEPEMEHHOTO.
OnepannonHoe  ucuucieHue. Teopus — MOJA:
y4e0HO-METOIUYECKOEC 1moco0./ A.IL
I'ocniopapukos, O. E. Kapnyxuna, I'. A. Konron [u
np.]; Cankr-IlerepOyprckuii  rocynapcTBEHHbIN
TOPHBIA MHCTUTYT(TEXHUYECKUN YHHBEPCUTET). ).-
3-e u3n., crepeorun. - Cankr-IlerepOypr, 2008.-
187 c. — TekcT: HEMOCPEACTBEHHBIN

VII

2008

25

JONMOJHUTEC/IbHASA JIUTEpaTypa:

JUT-1

COopHUK 3a/1a4 IO MaTeMaThKe 11 BTy30B. U.1
Jluneitnas anre6pa U OCHOBBI MaTEMaTHYECKOTO
aHanu3a: yae0. mocol. ais BTy30B./B. A. boinros,
b. I1. lemunosuu, A. B. Ebumos u np.; [Tox pexn.
A.B.Edumona u B.I1. [lemunoBuya- 2-e uzm.- M.:
Hayka. [ pen. ¢us.-mar. JIut., 1986.- 464 c. —
TekcT: HemoCpeACTBEHHBIM

VII

1986

40

JUT-2

COopHUK 3a/1a4 IO MaTeMaTHKE JJ1 BTY30B. Y.2.
CrenanbHble pa3ziesbl MaTeMaTHUECKOTo aHaIU3a:
yue0. moco0. 1y BTy30B./B. A. bonros, A. B.
Edumos, A. @. Kapakynus u np.; [Tox pex.
A.B.Epumona u B.I1. [lemunoBuda- 2-e uz.- M.:
Hayka. ['1. pen. ¢us.-mar. Jlut., 1986.- 368 c.—
Texct: HEmocpeCTBEHHBIN

VII

1986

40

IIpumeyanue:
1. [MopsakoBast Hymepais ckBo3Hast, AByxuHaekcHas (OJI-1, OJI-2, OJI-3 u 1.1.);
2. YcnoBHbie 0003HaueHWs Bupa mocoous: Y — yueOHuK, YII — ydyeOHoe mocobue, p —
MoOHOTpadus U Apyrast JUTEPaTypa.
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4.2. MeToanueckne nocoousi M yKasaHusi

NoNe l'on uznanus | Kon-Bo
HaunmenoBanue
-1 (cocraBa) IK3.
Hane, H. H.Maremaruka. MaremaTtuueckass CTaTHUCTUKA
[DnexTponHblii pecypc]: Mertoauueckue ykazanwst / H. H. http://li
Hans; VY XTUHCKHI rOCyJ1apCTBEHHbIN TEXHUYECKUI b.ugtu.
M-1 | yauBepcurer, Bopkyrunckuii dmman YI'TY. - Vxra: U3n-Bo 2017 net/boo
YXTHHCKOTO TOCYIapCTBEHHOTO TEXHHUYECKOTO YHHUBEPCHTETA, k/2794
2017. - 24 c¢— Tekcr: »anekTpoHHBIH // BHYyTpeHHss 8
AJIEKTPOHHO-0MOmMoTevHas cucrema BOBC: [caiiT].
Briciras ~ marematuka: Meronuueckue — ykazaHus U
KOHTPOJbHBIE 3aJaHUsl JJi1 CTYIEHTOB TIEpPBOrO  Kypca http:/li
M-2 | bakymnbrera GesorpeiBHOro obyuenus / 3.I'. Maitoposa [u ap.]. 2007 b.ugtu.
- ¥xTa : U31-Bo0 YXTHHCKOTO TOCYIapCTBEHHOTO TEXHUYECKOTO net/boo
yHuBepcuteta, 2007. — TekcT: 2J1eKTpOHHBII k/798
Kosanenko, E. B.Maremaruka [DIeKTpoHHBIH pecypc]: http://li
Meroauueckue pexkomeHmanuu / EBrenus BukTopoBHa b.ugtu.
M-3 | KoBasienko. - Yxta : M31-B0 YXTHHCKOTO roOCyaapCTBEHHOTO 2018 net/boo
TexHu4yeckoro yHmBepcutera, 2018. - 110 c¢. — Tekcr: k/4121
AJIEKTPOHHBIN. 1/

5. IIporpammHoe obecnieuenne u UHTepHET-pecypcebl

5.1. Ilepeuenb pecypcoB HH(OPMAIHOHHO-TEJEKOMMYHHMKAUMOHHOI ceTn «WHTepHETY,
HEeO0XOIMMBIX /IJIsl 0CBOEHHUS TN CIIUINIUHbBI

5.3.1. [Tepeuens pecypcoB cetu «MHTepHET», HEOOXOIUMBIX JIJISi OCBOCHUS TUCITUTUTHHBI
https://openedu.ru/

http://www.alleng.ru/edu/math9.htm

http://www.mathprofi.ru/

http://www.mathelp.spb.ru/videomath15.htm

http://vmatematika.ru

http://e.lanbook.com/books

5.2. IlepeyeHb HHMPOPMANMOHHBIX TEXHOJIOTHI, MCHOJb3YEMbIX INPH OCYIIECTBJICHUH
o0pa3oBaTeIbHOI0 MpoHecca MO [IUCHUILIMHE, BKJKYAs MNepedYeHb MPOrpaMMHOIO
o0ecrnieyeHusi 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (NPU HEOOXOTUMOCTH)

1. DJexTpoHHBIE MPE3CHTAIUU [0 CIEAYIOIIUM TeMaM: <«AHaJIUTHYeCKas TEeOMETPUs,
«[Ipunoxenuss onpeAeNeHHOro HHTerpana», «OCHOBHBIE CBOWMCTBA HEOINPEIECIECHHOTO
UHTErpasiay, «OyHKINH HECKOJIBKUX MEPEMEHHBIX», «KpaTHble HHTErpasb».

2. MS Excel, MathCAD

6. ®OH OLEHOYHBIX CPEACTB JIS NMPOBEICHUS TEKyILleH M NMPOMEKYTOYHOH aTTeCTALUH
o0yyaromuxcs Mo JMCHUIIMHE npeacTaBiaeH B Ilpniaoxenun 1.

7. Onucanue MaTepHAJIbHO-TEXHHYECKON 0a3pl, He00XOAUMON I OCYLIEeCTBJICHUS
00pa30BaTeIbHOIO NMPOLECCca N0 JUCHUIINHE

1. KommbroTepHsIi Ki1acc 1aboparopus BEIMUCINTENbHON TeXHUKH Ne 315: mpoekTop - 1 mT, 3xpaH —
1 T, yueOHast MeOesb Ha 12 ver.; cucTeMHbIR 010K - 12 T, MOHUTOD - 12 1T, KiaBuaTypa - 12
IIIT, MBIIIb - 12 IIT.
8. Meroguyeckne yka3aHus MJIsi O0yYAOIIUXCH MO OCBOCHUIO IHCHUILUINHBI TMPENCTABIEHBI B
punoxenun 2.


http://lib.ugtu.net/book/27948
http://lib.ugtu.net/book/27948
http://lib.ugtu.net/book/27948
http://lib.ugtu.net/book/27948
http://lib.ugtu.net/book/27948
http://lib.ugtu.net/book/41211/
http://lib.ugtu.net/book/41211/
http://lib.ugtu.net/book/41211/
http://lib.ugtu.net/book/41211/
http://lib.ugtu.net/book/41211/
http://www.alleng.ru/edu/math9.htm
http://www.mathprofi.ru/
http://www.mathelp.spb.ru/videomath15.htm
http://vmatematika.ru/
http://e.lanbook.com/books

[Ipunoxenue Ne 1
MHUHOBPHAYKHN POCCUH
denepanbHOE TOCYIAPCTBEHHOE 00 KETHOE
00pa3oBaTeNbHOE YUPEKICHHUE BHICIIEr0 00pa3oBaHUs
«YXTHHCKHMH rOCYyAapPCTBEHHbIA TEXHUYECKUH YHUBEPCUTET»

(YI'TY)

BopkyTtunckuii ¢punnan

Kadenpa Hemporons30BaHus, CTPOUTEITHLCTBA 1 MEHEIKMEHTA

®OH/] OUEHOYHBIX CPEJICTB
MO JUCLUNIAHE

Bricimag maremaTuka

BOPKYTA 2024
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1. IlepevyeHp KoMNeTeHIMIT U 3TAaNbl UX (POPMHUPOBAHUS

Koa u Jranbl popmupoBanus | JleckpunropHbie XapaKTePUCTUKHU
HAUMeHOBaHUe KOMIIeTeHI[UH KOMIIeTeHI[UH (OCHOBHbIE MPU3HAKH)
KOMIIeTeHIIUH (cemecTp/ pazaes/Tema

JUCHMILINHDbI)
YK-1 Cnoco6en | Cemectp 1-4 3naem: OCHOBHBICE TIOHSTHSI U METObI

OCYILIECTBIIATD ITOUCK,
KPUTHYECKUM aHaJIN3

u

uHpopManuy,
PUMEHSATH
CUCTEMHBII

JUTSL

IIOCTABJICHHBIX 3aa4,

CHHTE3

MIO/IXO0JL
peleHus

Pasznensr 1-10

AHAJIMTUYECKOM  T€OMETPpUM,  JIMHECUHOMU

anreopsl, g hepeHIHATEHOTO u
MHTETPaIbHOTO WCUHCIICHUS, TEOpUU
BEPOSATHOCTEM, MaTeMaTU4YECKON
CTaTHUCTUKH,  (QYHKIMH  KOMILIEKCHOTO
MEPEMEHHOTO ¥ YHCIEHHBIE  METOJIbI
pelieHus anredpanvyecKux u
muddepeHIMATBHBIX  YPABHCHUM, OCHOBBI
MaTEeMaTHYECKHUX METOJIOB
MPOQECCUOHAIIBHBIX HCCIICIOBAHUN.

Ymeem: IPUMEHSTh METO/IBI

MaTEMaTUYECKOI0 aHajlu3a MpH pElIEeHUU
MH)KEHEPHBIX 33/a4; MPOBOJUTH pPACUETHI,
CBA3aHHbIE C MCHBITAHUSAMHU U3JEIUH U
TEXHOJIOTUYECKUX ITPOLIECCOB.

Bnaodeem: vHCTpyMEHTapueM JUIs peLICHUS
MaTeMaTHYECKUX 3a1a4 B cBoei
IIpeIMETHOM obmacTw; METOAAMHU
CTaTUCTHUYECKOW 00pabOTKM morydaeMon
AKCIEPUMEHTAIBbHONU HH(OpMalUU.

2. Iacnopt ¢oHIA O1LIEHOYHBIX CPEJICTB

Kon ®opma HaunmenoBanue
KonTponupyembie
KOHTPOJIHUPYEM | KOHTPOJIS OLICHOYHOT'O CPEJICTBA
Ne | numakTHUeCKHEe eIMHHIIBI ot
n/m | (pa3znensl, TEMBbI)
KOMIIETEHITHH
JUCITUTUTAHBI
(unu ee yacTH)
1 PA3JIEJI 1. -10 VK-1 DK3aMeH Tunossie 3amaHus 11
3aueTsl IIPOBEPOYHBIX pabOT
HK3aMeH TectupoBanue 1Mo TemMam,
3aJJaHus UIT CAMOCTOSTEIbHOU
paboThI

3. Ioka3areau u

KPHUTECPUH OLCHUBAHUA KOMHeTeHHHﬁ, OIIMCAHHUuC IIIKAJ

OLICHUBAHUSA
Kon [Tokazarenn | IlIkana Kpurepun onieHuBanus
Komrere | copMUpOBa | OLIEHUBAHUS
HITUH HHOCTH
VK-1 3namo Ilopocoswiii 3namb OCHOBHBIE OIIPENEICHUS, TEOPEMBI,
Vpogens CTaHJapTHHIE METOBI pemeHuHs
(0Os13amenvHblil) MaTeMaTHYeCKHUX 3a/1a4

Tosvruennviii

3name KOMOWHUPOBAHHbIE W HECTaHIApTHHIE




ypogeHs (no
OMHOUIEHUIO K

MCTOABI pCHICHUSA MAaTEMATUYCCKUX 3aaa4

yposeHb (no
OMHOUIEHUIO K
nopo2o8omy

VPOBHIO)

nopozosomy
VPOBHIO)

Ymemw Ilopozoeswiii Ymems ananu3upoBaTh MOCTABJICHHYIO 3a/1a4y,
VposeHb BBEIOMpPATh  COOTBETCTBYIOIIYID  METOJUKY
(0obs3amenvHbili) pelieHus, pealin30BbIBATh CTaH/IapTHbHIE

METO/IbI PEIICHUS
Tosviwennwiii Ymemwv camMoCTOSITENIBHO OBJa/ieBaTh HOBBIMU
ypoeeHs (no METOJIaMH  MCCJIEAOBAaHUM WU PEUICHUH,
OMHOWEHUIO K MonupuIMpoBaTh WX, pa3pabaThiBaTh U
nopocosomy peann30BbIBATh HECTaH/IaPTHHIE u
VPOBHI0) KOMOMHHMpPOBAHHBIE  METOJbI, HUCXOAS U3
MMOCTaHOBKHU KOHKPETHOTO 3a/1aHus
UCCIIEJIOBAaHMS,  HAXOAUTh  pallOHAIbHOE
pelieHue MOCTaBJICHHOMN 3a7a4H,
000CHOBBIBaTh BBIOpAHHYIO METOJIUKY
penieHusl.

Braoemo Ilopozcoswiii Braodeem o0111eli METOLOJIOTHEN UCCIEIOBAHUS
VposeHb WHXXEHEPHBIX 33/1a4 C MO3UILIUA MATEMAaTUKH U
(0Os13amenvhblil) CTaHIAPTHBIM MaTeMaTHYECKUM

UHCTPYMCHTAPUEM ISl PEIICHUS WHKCHEPHBIX
3a/1a4 B CBOEH IpeaMeTHON 00IacTH.
Tosviwennwiii Bnaoeem waBblkaMH Hay4YHOTO HCCIICIOBAHUS

WHXKEHEPHBIX 3a/1ad C IMO3UIMM MaTEeMaTHKH,
HUCIIOJIB30BAHUSA MATEMATHUYCCKOT' O
WHCTPYMEHTApUs ISl PEUICHUS] MHKEHEPHBIX
3a/1a4 B CBOEH MPEAMETHOM 00IaCTH.

4. KoMneTeHTHOCTHO-OpUeHTHpPOBaHHbIe 3a1aHus (KO3)

OCHOBHBIM

CpeJCTBOM

(dbopMupoBaHUs

KOMIIETEHIINI YK-1 BBICTYTIAIOT

KOMIICTCHTHOCTHO-OPUCHTUPOBAHHBIC 3a/IaHUA (ﬂanee - KOB), KOTOPLIC NPCACTABIIAIOT coboit
KOMIIJICKCHBIC 3aaaHus, MPCAHA3HAYCHHBIC JIA KOHTPOJIA YPOBHA YCIICBACMOCTH CTYIACHTA IIO
AUCHUITIIIMHE «BrIcmias MaTeMaTuka» u KOHTPOJIA YPOBHS OCBOCHHA KOMIICTCHIIUU.

4.1. TunoBsble 3a1aHNs 1JIs1 IPOBEPOYHBIX padoT

Tema «JIuneitnas aaredpa»

1. BerunciauTe onpeaennTenb

2. HaiiTu npon3BeeHNE MaTpUI]

-1 1 -2
2 1 -3
1 -1 -2 -2
3 2 -1 1
2 4 1
123 5),/]-3 0 1
214-1)| 0-2 0
1 1-3
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3. Pemuth cuctemy TMHEHHBIX anreOpanvdecKux ypaBHEHHM, UCTIONb3YS:
a) bopmynst Kpamepa;

0) MaTpUYHBIN METO/T;

B) Metox ['aycca

3x—-y+2z=10,
4x+y-3z=12,
X+2y+4z=-7.
4. BeIunucauTh ONpeICTUTENb
8 6 3
-5 1 7

3 4 -9

Tema «AHaIMTHYECKas] TeOMeTPHsD)
1. CocrtaBUTb ypaBHEHUE IUIOCKOCTH, IPOXOISALICH Uepe3 NpsMYIo
X -1 z
X_y-—2_Z A TOYKY A(1,2,0).
2 -1 5
2. Hanucatk ypaBHEHHUE IUIOCKOCTH, TPOXOASIIEH Yepe3 TOUKY M0(2,—1,3) "

MEePIEHIUKYISIPHON MIJIOCKOCTSIM
X+2y+32=0 u 4x—y+2z-5=0.

3. CocTaBuTh KAHOHUYECKUE YPABHEHHUS IPSMOM, MPOXOJISAIIEi Yepe3 TOuKy M, (2,-5,3)
napajuieIbHO MPSIMON

2x—-3y—-3z-9=0;

{ X-2y+z+3=0.

Tema «DyHKuMS, €€ Mpeae U HeNMPEePbIBHOCTbY»
. 2xt —x+1
1. lim %
x>0 ] —-3x
3x* +5x -2
clim ———
=>25x" +11x +2
3 lim 1 —cos 6x

= 2
=0 sin” 2x

4.mn(x_1)
xoo\ X + 2

5. lirn(\/x2 +x—1 —x)

X—>0

. Al-2x-1
6. lim >
0 Jlog \l + x

2x2
- |
7. lim
x>0 In cos x

8. y:1n<x2—5x+6), D(y)="?

. x—1
9. HaiiTi Touku pa3psiBa QyHKIIUU U yKa3aTh THUII pa3pbiBa y = X ’—ll
x —



Tema «/Inppepenuuanbaoe ucunciaeHne GyHKIHUA 0THON MepeMEHHOI»

1. Haliti mpon3BoaHbIE PYHKITHIA:

Q) y=yetg?
X

4
6) y=%+1|n X 2
41+x7) 4 1+x

B) yzxarctg«/;

2. Haittn mpousBosubie Y,
X =sin’t

a) 5
y =cos” t

6) X*+2xy -y’ =

3. HaiiTu npou3BOIHYIO YKa3aHHOTO MOPsIIKa:
y=tgx, y'=2?

4. HanucaTh ypaBHEHHsI KacaTeIbHOW M HOPMAJIH

K KpUBOH Yy = B TOUYKE C abcuuccoir X, =2.

Tema «KoMIiekcHbIE YHCJIa»

1. 3anucaTh KOMIUIEKCHOE YUCJIO B TPUTOHOMETPUYECKON U MOKa3aTeabHoi popme: —1
(i - v/3iJ4/3 + 3i)

3+i
3. U3Bneub KOpeHb U3 KOMILJIEKCHOTO YUCJa: -4

2. BeaucianTs:

4. Peurnth ypaBHenue: 2° +(1—-2i)z—2i =0
5. 1300pa3uTh Ha KOMILUIEKCHOM MIIOCKOCTH MHOYKECTBO TOUYEK, YIOBIETBOPSIOIINX
YCIIOBHIO: |Z — i| +|Z + i| <4

Tema «HeonpeneaeHHbIN HHTErPaI»

1. j X N* gy 2. j sin +/xdx
(2x —1)dx dx
3 I (x=1)?%(x+2) 4 -[ 5—3c0S X
'[ ey 6. I ctg * xdx
7 '[ 3X+2 _ Xt e 4y
—4x+2

Tema «OnpeaesreHHbIH HHTErPaD»

“odx . f dx
L e[xlnx Ix +4x+5 IJ_+x
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7 Vs
2. BpruucnuTh miomans p =acose, 5 <p< 5

w

. T
Haiitu nmuny y =Incosx, OSXSZ.

4. HaiiTi 06beM Tela BpalleHus BOKpyr ocu X y> =4x°,  y=2x°.

Tema «/{udpPepeHunajibHbie YPABHEHUD)

1. yInxdx —x(y +1dy =0; 2. Xy'sin2X=ysinzl+x;
X X
3. xy' -2y =2x?; 4.3y +(5x+2)y"=0;
" 12 _ 24,1 " ’ _ 2X .
S5.yy' -y =yy, 6. y"+3y —4y=12e%;
7. y"+ 25y =4sin5x —3c0s5X ;

Tema «/InppepenuuanbHoe ucunciaeHue GyHKUHMA HECKOIbKUX MePeMEeHHbIX)

N 0z 0z X
1.HaliTu yacTHBIEC MPOU3BOIHBIE 8_ u — ¢yakaun z=Intg—.
X

oy

. 0z 0z 2 2 u
2.Haittu — u —,ecmm Z=X"+Yy°,r0€ X=U-V,y=—
ou ov v

3. Haiitu skcTpeMyMsl pyHKIun Z = 2 —3/X° + y?

4. Haittn ipou3BoHyio GyHKIHH Z = X — Xy —2y° B Touke P(1;2) B
HaIpaBIIEHUH, COCTaBIsAIomeM ¢ ocklo OX yron B60°

5. HarcaTh ypaBHEHHE KacaTeIbHOM MIOCKOCTH U HOPMAIIM K TTOBEPXHOCTH ~ 3XyZ —2° =a
BTOUke M (O, a,—a).

Tema «MHTErpabHOE HCUHCIEHHE (PYHKIMH HECKOJBKHUX MePeMEeHHbIX»

1 1-x?
1.M3MeHuTh MOPAI0K HHTETPUPOBAHUS B HHTETPAJIC Idx I f(x,y)dy

0 (1-x)?
2

2. BoruncnuTh miiomaas miockoit urypsl D, orpannuenHoi npsimoit X + Yy =2 u napabosoi

XZ

=2 -1
Y=

3. Haiit 00b€M Tena, orpaHMue€HHOT0 YKa3aHHBIMH MOBEepXHOCTSIMH. V300pa3uTh Ha uepTexe
JlAHHOE TeJ0 U o0nacTh uaTerpupoBanns Z=0,2=4—-x—-y,x* +y°> =4

4.HaifTu KOOpAMHATHI LIEHTPA MacC OMHOPOAHOro Tema X+ Y =1 x> +y? =z,x=0,y=0,z=0

5.Haiiti nepBooOpasnyro ¢pynkuuto U(X,Y), eciu
du(x, y) = (4x°y® —3y? +5)dx + (3x*y? —6xy — 4)dy



6.BpIuncanTh KpUBOJIUHENHBIN HHTETpall I xdx + \/de 10 KpuBoii Y = X° ot Touku (0,0) 10
AB

touku (1,1).
Tema «Teopusi BeposiTHOCTE»

1. Bpocatot nBe urpanbubie KocTH. C Kakoil BEpOSITHOCTHIO CyMMa MOXET OKa3aTbCs PaBHON
5?7 Kparnotii 3?

2. BeposTHOCTh pokneHus Maiabunka paBHa 0,52. HalTu BEpOATHOCTH TOrO, YTO B CEMBE,
UMEIOLIEN  4YeTBepbIX JETel, He Ooiiee TPEX 1€BOYEK.

3. B oOarapee 10 opyamii; W3 HUX OJHO HE MPHUCTPEIICHHOE. BeposSTHOCTH mMoOmNagaHus W3
npuctpesniennoro opyaus - 0,73, a u3 He npuctpenennoro - 0,23. [IpousBenen nepsblit
BBICTpEJI, HE MONaBIIMi B 1enb. HaliTh BEpOSITHOCTH TOTO, YTO BBICTPEN MPOU3BEICH U3 HE
IIPUCTPEIIEHHOTO OPYIUsl.

4. @OyHKUMS pacHpeesIeHUs CIIy4aliHON BEIUYUHBI X:
0 X<3

F(x)= 1+(arcsin§J xi;—BS X<3
2 3 Va

1 X>3

Y HAlTH MJIOTHOCTh BEPOSITHOCTH 3TOM ciy4aiiHol BennuuHbl. [loctpouts rpaduxu
f(x)n F(x).

5. OmmOKy M3MEpPEeHHsI CKOPOCTH CaMOJIeTa TOJICYUTAHBI 110 HOPMAaJIbHOMY 3aKOHY: IIEHTp a
= 0, cpenHee KBaJpaTuyecKkoe OTKIOoHeHHe omuoOku 10xkM/yac. OnpeneauTb BEpOSITHOCTh TOTO,
yTo omwubOKa 1Mo aOCONIOTHOM BenuuyuHe: a) He mnpe3oiger 20km/gac, 0) Oymer Oosbliie
15xm/4ac.

Tema «Teopusi BepoATHOCTEH M MATEMATHYECKON CTATHCTHKH

3aganme 1.  Pe3ynpTarel HE3aBUCHMBIX HW3MEPEHUH IOAYMHEHBI HOPMAJIBHOMY 3aKOHY
pacupeneneHus. HalWTtu 1OBEpUTENBHBIM HWHTEpBaJ, ITOKPBIBAIOIIMNA HCTUHHOE 3HA4Y€HUE
BEJIMYUHBI C HAIEKHOCTBIO y=0,95.

3HaueHus HE3aBUCUMBIX I/IBMepeHI/II\/JI MMpEaACTAaBJICHLI B Ta6n1/1ue

Ne 1 2 3 4 5 6 7 8 9 10

X1 050 | 180 | 440| 4500 | 740 | 3400 | 2400| 4110| 4130 | 1500

X2 070 | 190 | 480| 4600 | 710 | 3000 | 2600 | 4220| 4220 | 16.00

X3 075 | 250 | 500| 4700 | 790 | 3200 | 2500 | 4340| 4360 | 1700

X4 068 | 160 | 510| 4400 | 750 | 3L70 | 2800 | 3940| 3960 | 14.00

X5 062 | 170 | 530| 4200 | 730 | 3530 | 3000 | 3960| 3980 | 12.00

Xs 072 | 220 | 490| 4800 | 760 | 3100 | 2300| 3990| 4010 | 1800

X7 070 | 230 | 520| 4900 | 780 | 3440 | 2900 | 4280| 4300 | 19.00

3aganme 2. Haiitu BbeIOOpOYHOE ypaBHeHHe mpsMOM perpeccun Y Ha X 1O JAHHOH
KoppemsiuoHHoi Tabnuue. Ha ogHoM rpaduke n300pa3uTh MOJIyYeHHYIO NPSIMYIO U TPYIIIOBBIE
cpennue y,, . B Kaxnoi Tabnuie yka3aHbl CEPEMHBI HHTEPBATIOB 3HAYEHUH NPU3HAKOB X U Y U

COOTBCTCTBYIOIIUC YaCTOTHI.
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Ne Hcxonurie nangrie
Y X n
4 9 14 19 24 29 y
10 3 3 - - - - 6
1 20 5 7 8 - - - 20
30 - 4 10 18 5 - 37
40 - - 4 12 7 - 23
50 - - - 4 3 7 14
Ny 8 14 22 34 15 7 n=100
4.2. UToroBbie TECTHI IO TEMaM
Tectsl k pasgeny « IMHEMHASI AJITEBPA»
1 -1 2 -2
1. Jlana maTpuna A=|3 -3 4 -4]|.
5 -5 6 -6
Uemy paBHO 3HAYCHHE BBIPOKEHUST ap3 + @12 — 831 ?
1) 3. 2) —4. 3) -2. 4) 0.
1
2. Haubr matpuubsl: A=(102), B=(341),C=|5|
8
Kakas u3 yka3aHHBIX CYMM HE CYIIECTBYET?
1) A+B. 2) A+C. 3) AT+C. 4) AT+B".
3. Kaxkoe u3 cBOHCTB TpaHCIIOHUPOBAHUS MATPHUIIBI CHOPMYITHUPOBAHO HEBEPHO?
1) (AT)" = A 2) MA) T=rAT
3)(AB)"'=A"B". 4) det (A7) = det A.
1 6 7
4. Haiitu anreGpandeckoe A0MoHeHHEe Asp, ecnmu A=(2 5 8
3 49
16 1 6 17 17
1) - . . 3) 4) - .
3 4 3 4 2 8 2 8
17 2 01
5 Haii A 0 05017
. AUTHU PAaHT MaTPULbI = .
PARE MATPHI 00001
0 00 0O
11 2)2 3) 3. 4) 4.
6. Kakoe 13 yka3aHHBIX TPEOOPA30BAHUNA CTPOK MATPHIIBI HE SBJIICTCS dJIEMEHTAPHBIM?

1) CroxxeHune BceX DJIEMEHTOB CTPOKHU ¢ OJJHUM | TeM ke uuciaom K (K # 0).
2) [lepemena mecTamMu JIBYX CTPOK



3) 3ameHa CTPOKHM MATpHIlbI Ha CTPOKY, MOJTYYEHHYIO CIIOKEHHEM 3TOH CTPOKH C JIPYTOH,
ymHOKeHHOU Ha ynciao K (K#0
4) YMHOKEHHE BCEX IEMEHTOB CTPOKH Ha 0HO ¥ TO ke uncio K (K #0).

7. CKOJIBKO peUIeHMI MMEeT cucTeMa JIMHEHHBIX YpaBHEHMM, €CIIM €€ pacllMpeHHas MaTpula
nocJje npeodpa3oBaHuil UMEET BHU]L

1 3 0| 1
A=/0 1 5| 2|2
0 0 0] 5
1) OxHo. 2) Beckoneunoe muokectBo  3) JIea.  4)CucremMa HeCOBMECTHA.
L, 1(-1 2 4
8. Jlamo: A~ == , B= , AX=B, Haiitu X.
203 -2 5

LRI G

9. OOmiee penreHne CHCTEMBbI JIMHEHHBIX YPaBHEHUN MMEET BHI:

X =3—2X, + X4,
X3 =12-5X,.

VYka3arh 4YacTHOE pEIICHUE WpH Xp=—2, X4=2.

9 1 1 9

y |72 5 |72 3| 2 g | 2
2 2 2 2

2 2 _2 2

10. Ecmm A9, +A,a, +...+A,a, =0 u A; #0, To cupaBeannBo cienyoliee yIBepKICHUE:

1) Dnementsl @, a,, ... 4, JMHEWHO HE3aBUCUMBI
2) DeMeHT aj BhIpaKaeTcs Yepe3 JIMHEHHYI0 KOMOMHAIIMIO OCTaIbHBIX AJIEMEHTOB

3) DneMeHT aj paBeH HYIIIO.
4) Bce 37€MEHTBI, KPOME dj, PaBHBI HYIIO

~
(o)
©
S

Howmep Bompoca 112|3]| 4 5 6
[TpaBuIIBHBINA OTBET 31213 4 3 1 4 1 4 2

Tectnl k pa3aeny «BEKTOPHAS AJITEBPA»

Ne Bonpoc BapuanTsl oTBeTa
1, —
1. S= E‘a X b‘
aHBl  BEKTOPHI a " b . ITnomane R
! P 2. S=[axb|
1. napajuieorpaMma, IOCTPOEHHOIO Ha  3THX
BEKTOpax KaK Ha CTOPOHAX, paBHA 3. §= 1‘6_1 . 6‘
4. S=[a-b|
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Ne Bomnpoc BapuaHThI 0TBeTa
1.(a+b)xc=axc+bxc
Kakum M3 nmepednciIeHHbIX CBOMCTB He 00najaeT 2 Zxb=bxa
2. BEKTOPHOEC MPOM3BEJCHHE ABYX HEHYNeBBIX |
BEKTOpOB @ 1 b? 3.ax?J__au axlzJ_b
4. axb=0<a b
Ecmm a= {0;4;3} b= {0;4;3} , TO 3HAUCHHUE 1. 14 2.5
3. ~
[34+b|= 3. 5V14 4. 11
- e e ) = 10 2. j
4. ix\2]+3k—=51)) j=
(i3 -si) 5 0 L3
= N - (1 1 1. paBHBI
3 BekTopbI a= {0,1,1}, b= {51_2’_5}1 2. KOMIUIaHapHbIE
= o 3. KoJUIMHEapHbIE
Cc= {_ 2,12; 2} 4. eqMHUYHBIC
A 1. 4
6 Hanpagnstomuii KocuHyc COSy = Cos[é , Ozj 2. 4/5
' 3. 3/5
pannyca-BeKTopa TOUKU M0(4,O,3) paBeH: 4.0
1L ixi=1 2ixk=]j
7. VYkazarb BepHyto GopMyITy oL - . -
3. kxj=i 4.ixj=k
1. (@xc)-b=0
Jlansl Tpu BekTopa &,b,C, mpuuem Bextopsl | 2. d-b =0
8. du b xommmmeapmsie. Vkazath, Kakoe m3 |3. dxb=0
COOTHOLICHHI HEBEPHO. 4 3 _ a _a
" b, b, b,
9 [Tnowmaas TpeyroibHUKa, 00pa3oBaHHOTO 1.1 2 9
' BEKTOpaMH a = {1; 2;0} b= {0;2;1} , paBHa 3.3 4. 3/2
10 JlaHbl BEKTOpHI A = {1,2,3} ub= {—1,5,1}. Torma | 1. —4 2. 4
" | npoekuus Bextopa € =[a,b] Ha ock OX pasHa: 3. 13 4. -13
Howmep Bompoca 1 2 13| 4 5 6 7 8 9 10
[IpaBunbHBI OTBET 1 2 14| 4 2 3 4 2 4 4

Tectnl k pa3aeny «KAHAJIMTUYECKAS TEOMETPHUS»

Ne Bompoc Bapuanrsl oTBeTa
1. mpoxoaur uepes ocs OX
[110CKOCTD ¢ ypaBHEHHEM 2. mpoxomut uepes ock Oy
11. 7y+62=0
3. mapanmensHa ocu OX
4. mapamnensHa ocu OZ
1. 2(x—2)-3(y-4)+(z+3)=0
VKa3aTh yPaBHCHMM ILIOCKOCTH, KOTODas NPOXOMMT | 2( _ 2) + 4( + 3)_ 3(2 _ 1)_ 0
12.| 4epes  Touky (2,-3,1) M mepNEHIMKYISIpHA BEKTOPY | y B
N =2 +4]-3k. 3. 2(x-2)-3(y+3)-(z-1)=0
4. 2(x—2)-4(y—4)+3(z+3)=0




HaiiTn ypaBHeHHE IUIOCKOCTH, MPOXOIAWICH Yepes | 1 7y — y—5z=0
HAYaJlo0  KOOPAMHAT  MEPIEHAMKYIAPHO K  JBYM
13 TOCKOCTSM: 2. 7X+y-5z=0
' 2Xx—y+3z-1=0, 3. x—=7y-5z=0
X+2y+z=0. 4. 5x—7y+2=0
14 PaccTosiHME OT TOUKH A(].,—Z,3) JI0 TIOCKOCTH 1.d=0 2. d=-3
| 6x—7y+6z—-5=0 pasuo 3 d=1/3 4 d=3
1. HepHeHIuKYIAPHBI
YKa3aTh B3aUMHO€E PacIojIOKEHUE MIIOCKOCTEN 2. MapaANTeHHE
15 Sx+y-z-1=0, 3. mepecekarorcs o yriaom 77 /6
2X+2y+8z—-7=0.
4. mepecekarotcs o yriom 77 /3
1 A 1. cosp=-1/2;p=2713
16 Ecmu (p — YroJ MexIy psAMOH X~ = y+ :5 2. Sin¢=l/2;§0=ﬂ'/6
' -2 -2 4 3. sinp=-1/2; o=7r/6
¥ iockocTeio 6X —3y -3z +6=0, 1o
4. cosp=1/2;p=x/3
1. x=2t, y=6t+1 z=-14t-3
VkasaTh, Kakas W3 3aJaHHEIX NpPAMbIX mapamtensha | 2. X=2t+1, y=-5t-3, z=3t+7
17 npsMOi XYy _Z 3. x+1:y—3:z+7
1 -3 7 2 -5 3
4, x==-3t, y=9%-3, z=-21t+7
1. meprneHIUKYISPHBI
Yka3aThb B3auMMHOC PAacCIIOJIOKEHHNE HpHMOﬁ 2. napasieabHbl
18. _
x_y-13_z u mockoctn 6X—3y+9z—7=0. | 3. nepecexaiotcs noa yriom n/6
2 -1 3
4. mepecekatotcs o yriaom 7t/ 3
Xy’ 1. x=al 2. x=cla
Oxuoif w3 gupextpuc mis  omwmnca — +-=1 | T X=&E AT
19. 27 p?
a 3. y=alb 4. y=alc
SBISIETCS IPSIMAst
o0 | YpaBHenne 6x—3y*+8=0 samaer 1. snmune 2. Ipsamyio
Ha TUIOCKOCTH 3. UWIMHAP 4. Tlapabomy
Howmep Bompoca 1 |2 3 41 5 6 7 8 9 10
[TpaBUIBHBINA OTBET 1 |2 1 411 3 4 1 1 4
Tectbl k TeMe «DYHKIUSA, EE IIPEJIEJI 1 HEIIPEPBIBHOCTDb»
Ne Bompoc BapuanTs! oTBeTa
L 1. tg?x ~ X2
Vka3zarh, kKakue 6ecKoHeuHOo Maible ipu X —> 0 2
HE SIBJIIOTCS 3KBUBAJICHTHBIMH. 2. 1-c0s2x ~ 2%
3. In(L+5x) ~5x
4. cos5x—cos3x ~ 2X
2. . (x+5)?-5° 1. 10 2. 25
lim >=——"——pagen 3. 2¢ 4. 25x
x—0 X
3. | Ykasarp oOsactp ompeneneHus — (YHKIUH 15 1
- (5_3 ) 1. |=,— 2. (O;—)
y - ogZx X 23 2
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S

35

2'3
4 1. VE>0 IN:n>N=|y|=E
[TocnenoBaTenbHOCTH {yn} naspisacres | 2 VE >0 ININ<N = |yn| >E
OECKOHEYHO OOJIBIION, eCiH 3.VE>0 IN:n>N=|y|<E
4VE>0 3N:n>N=|y|>E
> IlmﬂpaBeH 1.0 2. _5/2
0In?(1-2x ' -
oinTd-2x) 3. 25/4 4. oo
6. | Kakas u3 yka3aHHBIX (YHKIIMH B TOUKE X =—2 1. y=In(x+2)
He sIBIIsieTCsE OECKOHEYHO OOJIBIION? 2. y=(x+2)?
3 y=ctg(x+2)
4. y=tg(x+2)~*
7. /
lim \/ 12x paBeH 1. 3 2. %
X—>00
4X ++/8X++/3X
B3 3. 4 4.0
8. | Ilyctb @(X) u w(X) — nBe O6eckoneuno maisie | 1. @(X) +w(X) — OeckoHeUHO Maast
¢yHKIMUM Tpu  X—>a. YKazaTh, Kakoe ) o(X) 5
YTIBEpXKICHHE B OOIIEM ciydae HEBEpHO IpH | = w(X) — DECKOHCTHO Majiasd
Xx—>a. 3. @(X)-w(X) — OeckoHEeUHO Manas
4. p(X) u y(X) orpaHuYeHbBI
9. | Yucnosas MTOCIIEI0BATENEHOCTD nmeet | 1 MOHOTOHHO BO3pacTaeT (Wiau YyOBIBaeT) u
KOHEYHBIH MpeIe, ecii OHa OrpaHWYeHa
2. orpaHuyeHa 3. MonoTOHHa
4. cTporo BO3pacTaromas
10. Iing(1+tgzx/;)°‘92x = 1.1 2. 1/e 3. €Y% 4. ¢?
X—>
Ne Bompoca 1 2 3 4 5 6 7 8 9 10

Ne MMpaBHUJIBbHOTO OTBETA

Tectsl K raase IM®@P®EPEHIIMAJIBLHOE HCYUCJIIEHUE OJJTHOM NEPEMEHHOW»

Ne Bonpocst BapuanTs! 0TBETOB

1. £ f _ 3 3 1.8 2.9
IIpousBoaHast (X) hyHKIHH (X) =X+9oX" B TOuKe 310 46
Xy = 1 paBHa:

2.

X _TE
0 — ~ paBeH:
3P

Hudpdepenman df (X) bysKIIN f(x)zsinx B TOYKE 1.0.5-dx

2. 2-dx
3.(-1) -dx

4.B 11.1-3 HEeT MPaBHUIBHOTO OTBETA.




[pousBoaHas npousBeacHus qupdepeHunpyemMbix GyHKIui U(X)
u V(X):

!

1.(uv) =uv

!

!
2. (Uv) =uv-vu
!
5. (Uv) =uv'—wu
!
s (uv) =uv+vu
Jist xako# n3 GyHKIHUH BTOpAst IPOU3BOTHAS ITOCTOSTHHA? 1.y=sinx
2. y=¢*
3.y=x*+ 3x-10
4.y= arcsinx
Kakoe paBeHCTBO ompeenseT Npou3BoHY 0 GyHKIUH Y(X) B / / /
cilydyae ee IapaMeTpHYecKoro 3a1aHus 1. yx = yt + Xt
= /
X = X(t) 7 ! v
_ / S Ix T )
y - y(t) Xt
/
r_ N
3. yx - /
Xt
/
I _ Xt
4, yx - _/
Yi
6. . ey (v 2 1.x=3 2.X=-3
B kakoli Touke KacaTenbHas K KpuBoid Y = (X 3) +10 3x=-1 4.X=2
napajiesibHa OCH adbcuucc?
7. CKOpoCTh NPSMOJIMHEHHOTO JIBM)KSHUSI TOUKH 3a]aHa (QyHKINEH 1.t=8 2.t=10
y(t)= 4t? + 2t-5. Yemy paBHA CKOPOCTH TOUKH TpH t=3 3.t=24 4.t=26.

8. y = 2(3x2+1), y; =7 1. y-: 2(3x2+1) In(2)3 2%
2.y'= (3x2 +1)23X2
3.y'= (3x2 +1)23"2 In(2)

23x2+1
4.y'=
ey
9. ®dopmyna a7 MPOU3BOIHON CIOKHOHW ()yHKIIHA (f (u))’x = 1Lt u)
2. £(u)
3. f/(u')-u
4. f'(u)-u
10. YpaBHeHue kacatelibHO# K rpaduky GyHKIUH y="1(x) B TOYKE 1.Y= /(%) (X = %o)
Mo (X5, Yo) mmeer Bun 5 Y=Yo+ F'(X)(x—Xp)
5 Y=Y+ 00X -%))
4. B nn.1-3 HeT npaBUIIBHOIO OTBETA.
Ne Bompoca 1] 2 3 4 516 7 8 9 10
Ne nmpaBuIIBHOTO OTBETA 311 4 3 2 |1 4 1 4 3
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Tectni no Teme «ITPAJIOKEHUS TU®PEPEHIIMAJIBLHOTO UCYACIEHUA ®YHKIIAN OJTHON

Ipadux pysxman f (X) =/ X? +1 seasercs

BBIITYKJIBIM BHU3 Ha MPOMEIKYTKE!:

NEPEMEHHO»
Ne Bomnpocsl BapuaHTsl 0TBETOB
1. 3
. T T :
Ecmu f (x)=sm X, XE|:E;§:|,T0 u3 HopMyIIBI 1.0; 2. o
3n
. T T 3.1; 4, — .
Jlarparska crenyer, uto | (C), roe C e E : E , 2
paBHa
2. MHuorounen MakiopeHa Pn (X) it pyHKIIU 1 X2 X"
Ll+=—+—+.+—;
f (x):ln(1+ X) ¥MeeT BHIL: 2! n!
X2 X4 n
2.1-"—+——.. +=—C0S—;
2! 4 n! 2
X2 X3 n+1 X
3 X——+——..+(-1) T —;
2 3 n
3 x° n
4 X——+——..+—sin—
31 5l n! 2
3. Haiitu npenen no npaswity Jlonurans: 1.In2; 2.0;
X 1
lim 22— 3.1, P
x—0 Sin X In2
4. Haiitu npenen, npumensis npasuio Jlonurans 1.1;
3 2.0;
HECKONBKO pa3:  |lIm —=... 3. 400
X—>+0 pX 46
5. C noMOIIbI0 TOXKIECTBEHHOT'O PeoOpa3oBaHus U 1. —o0;
npaBuia Jlonurans HalWTU npeen: 2.1;
lim xInx=... 3.0;
x—0+0 4. 1.
6. . .
Oynxmsa T (X) =+ fXZ +1 1. Bo3pactaet mpu X € (—oo, +oo) :
2. yOwiBaeT mpu X € (—oo; +oo) :
3. ybbiBaer npu X € (—oo; 0) ¥ BO3PACTaeT MpH
X e (0; +oo) :
4. mocrostHHA IpH X € (—oo; +oo) .
7.
Jns pysxmmn f (X) =+ X? +1 maiitn TOYKY 1. X = —1: 2. Xy = 7 :
3KCTpEMyMa: 4
3. Xy = 0; 4. TOYKH 3KCTpEMyMa HeT.
8. U3 yparenuit Y =—X (HDu y=X (1) 1. (1) — acumnrota u (1) — acummnToTa;
BbIGPATH yPAaBHEHUS aCHMIITOT rpaduka 2. (I) — me acumnrota 1 (I1) — He acummTOTA;
> 3. (I) — acumnrorTa, a (1) — He acummTOTA;
dyskmmn f (X) =4/ X" +1: 4 (1) — ue acumnrora, a (I1) — acumnrora.
9. 2. (0;+00);

1. (—oo;O);

3. (—oo+0); 4. [—ggj




10. Haubonpumm 3HaueHneM QyHKINN 25 4
f (X) = 4x® —8X® + 4X Ha npomexyTKe [0;1] 27 ! 2 9 !
Oyner: 3 , . E |
16 27
Ne Bonpoca 1 2 314 5 6 7 8 9 10
Ne mmpaBUIIBHOTO OTBETA 2 3 1] 2 3 3 3 1 3 4

Tectnl no Teme «JIEMEHTHI BBICIIEN AJITEBPbI»

Ne Bompocsl BapuanTs! 0TBETOB
1. | Yemy paBeH MOy KOMIUIEKCHOTO yncia 3+4i ? 1.5 2. 2
3.3 4. 4
2. | Yemy paBeH apryMeHT KOMIUIEKCHOTO yncia 1+i ? 1.7/2 2.7/3 3.m/12 4.m/4
3. | Kak Ha3bIBACTCSA CBOMCTBO YMHOXKCHUS 1.KOMMYTaTHBHOCTb
KOMIUIEKCHBIX 9uce U-V = V-U? 2.acCOLMATHBHOCTE
3.1MCcTpUOYTUBHOCTh
4.HeT Ha3BaHUS
4. | Yemy paBHa BeIMYMHA i*? 1.1 21
3. 4.-i
5. | Kakoe  KOMIUIGKCHOE ~ 4YHCIO  Ha3bIBaeTCs 1. —a-6
COTIPSDKEHHBIM KOMIUIEKCHOMY YHCITY a+6i ? 2. —atei
3. a-l
4, 2a+26
6. | Uemy paBeH MOIyNb MPOW3BEACHUS KOMILIEKCHBIX 1.6
uricen 6(cosnl6+isinal6) u 2(cosald+isinml4) 2.8
3.4
4. 12
7. | CKOMBKO  pa3nWYHBIX  TJIaBHBIX  3HAYCHHUH 1.4 2.6
aprymentay Y1+i 3.3 4.2
8. | Ecnu uncna 4 v 6 sBisroTCs KOpHAMH MHorowieHa | 1. Ps(x) =ag (x-4)*(x-6)°
Ps(X) COOTBETCTBEHHO BTOpOii M  TpeTheil | 2. Ps(x) = (x-4)°(x-6)°
KPAaTHOCTH, TO K KAKOM BHIE MOXeT ObITh | 3. Ps(x) =ag (x*-4)(x°-6)
MIPEJICTABIICH STOT MHOTOWICH? 4. Ps(x) = (x*-4)(x*+6)
9. | Ecom  wmmuorounen Po(X) C  BelleCTBEHHBIMU 1. -5+2i
K03((UIMEHTAMH WMEET KOMIDISKCHBIH KOpPEHb 2. 5-2i
5+2i Tperseli KpaTHOCTH, TO KOMIUIEKCHOE 3. -5-2i
YUCTIO. ......... sBISIeTCsl  KopHeM  Pp(X) Toit ke 4. 3(5+2i)
KPATHOCTH.
10 | Beibepere MpaBWIbHOE  Pa3OXKEHHE  IPOOH A B Cx
2X+3 B BHJIE C o et 1 + 2 T2
= YMMBI IIPOCTEHUILNX JIPOOCH. x+1 (x+1) X°+4
(X+1)%(X* +4)
A B C
: + +
x+1 (x+1)?* x*+4
A B Cx+D
: + +
x+1 (x+1)° x*+4
A Bx+C
4. +
(x+1)° x°+4

Ne ponpoca | 1 | 2 3 4 5 6

7 8 9 | 10

Ne oTBeTa 1 4 1 2 3 4

2 1 2 3
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Tectbl no teme «HEOITPEJIEJTEHHBIN HHTEI'PAJI»

Bompoc

BapuaHTbl 0TBETOB

JLz
V49 —8x2

1.arcsin g +C

V8- x

1 .
2.——arcsin +C

J8

1 .
3.—=arcsin

V8

4. 1arcsin
8

+C

V8 -
7

+C

V/8-x
7

Ecin F(X) — nepBoobpasnas dyukmmu f (X), To
J. dF (X) paBen

1L.F(x)+C
4. f'(x)

2.F(x) 3.f(x)+C

[TepBooOpa3Has Bceraa CyIecTByeT Uist yHKIIMH, €CIIH
OHa —

l.HempepsIBHAS  2.HEOTpaHUYCHHAS
3.monoxutenbHas 4.0TpULIATENbHAS

Eciu F (X) mepBooOpasnast mist 3amannon GpyHkuuu f (X),
TO

L fdf ()= F(x)+C
2.JdF(x) = f()+C
3.IdF(x):xf(x)+C
4.[df (x) = f(x)+C

Kakast u3 atx Gpopmyn noaseneHust GyHKIUH MO]] 3HAK
muddepennnana OyaeT NpaBUIbHON?

sin(51—2,6x)dx =

1. 1 d cos(51—2,6x)
51

2. 26 d cos(5,1-2,6x)
51

3. St d cos(5,1-2,6x)
2,6

4, S d cos(5,1—-2,6x)
2,6

Ecnu dynkmms f (X) HenpepbIBHASI, TO IPOU3BOIHAS OT 1. f(x)
HEOIPEIENIEHHOr0 HHTErpaa ( _[ f (X)dx) paBua 2.F(x) 3.f(x)-x
4. f'(x)
VYkazaTh MPOCTENTIIYIO 1 A ) A
npo6s | Tuna '(X_a)Z ‘X—a
5. N, B
ax” +bx+c ax” +bx+c
PaznoxeHnue npaBuiIbHON pallMOHATIBHOM A Bx +c A B
2 1. +— 2. + >+
X“+1 . x-1 x°-1 x=1 (x+1)
ApOOM ———————— Ha NPOCTEeHIINEe TpOOH UMEET BUL
(x+D(x" -1 C
X+1
3 A + B 4
Xx-1 x+1
A B C
+ +
Xx-1 x+1 x-1
dx 1 2X
'[ ™ paBeH l.———=arctg—=+C

4+

23 T\




3x

Z.Larcth+ C

23

3. L arcctg 2x +C

23 V3

4.iarcsin ﬁ +C

243 3

10 IIpy uHTETPUPOBAHUH 10 YACTSIM B HHTETpAIIC 1. u(x)=cos X
J-(X3 +4x —8)cos xdx B kauectBe pyHKIHH U(X) 2. u(x)=x>+4x-8
CleIyeT TPUHSTD 3. u(x)=cos xdx
4. u(x)=sin xdx
Ne pompoca | 1 | 2 3 4 5 6 7 9 | 10
Neorera | 3 | 1 1 4 4 1 2 2 2
Tectsl o Teme «OMNPEJEJIEHHBIA HHTETPAJI»
Bomnpoc BapuaHTel OTBGTOB
11 [Ipu nepemene mectamy NpezesioB HHTETPUPOBAHUS
b 1 f( 2. — j f(
j f(x)dx= a
a
3. ab j x)dx; 4. - j f(x)dx;
12 YkaxuTe Ha3BaHUE (HOPMYJIbI 1. (bOMyJIa Kommu;
b 2. popmyna Herotona-JIeliOHuIIa;
I f(x)dx=F(b)-F(a) 3. opmy:a Jlarpamka;
a 4. popmymna Pons;
13 T T 2
2 1. —; 2. 3; 3. =
Bbrunciure uHTErpa jsm xdx = 2 3
4. 0;
14 [Tocne HOILCTaHOBKI/I t=8x UHTErpa 1 T(Z_t)Gtsdt - j‘(Z—'[)G'[5 it
I o t?+5t° o t?+5t°
X cBemeTcs K MHTerpaiy ... 2 64
2—t -
~/_+5\/_ 3. [ 3dt;4.J'—22 Lt
o L7 +ot o 17 +5t
15 Bri6epute cpenu npesiokeHHBIX HHTETPaIoB 3 ) 2 )
HeCOOCTBEHHBII MHTErPal 1 I(X +3)dxs 2 I(X +3)dx:
2 3
3. .[ (x+3)dx; 4. j(x+3)dx ;
1 .
16 Brruncnure HecoOCTBEHHBII HHTETpa dx - 1 -2; 2. 2 ’
0(1-x)2 3.2; 4. =
2’
17 YKaxuTe 1Mo Kakoi (hopMyIie BEIYUCIISETCS TUIOMIA b

KpUBOJIMHEIHOHN Tpanennu, n300pakeHHON Ha
PHUCYHKE
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b
4. s :I f, (x)dx;

X
18 Brruncnure miomans GUrypsl, H300pakeHHOM Ha L2 2
2 Y
PUCYHKE W OTpaHHUYCHHOM napaboson Y = ? , 5 4 3
npsameivua X =1; X =3 u ockro abenuce 3.2;
1
v 4. 4=
3
@)
19 P 2 t S0t .
3nas popmyiy | :J' ,1+( f ’(X)) dx BBIYHCIIEHHS 1 j\/1+ 36xdx: 4 I“/1+36de’
a 1 4
4
nnunbl ayru | xpuBoii, seasiomeiica rpadukom 3. j‘ T+6dxdxs 4 J‘ M 16x%dx:
dynkuuu f (X) IIPH X € [a; b] , BBIOEpUTE HHTETpal, ! 1
3
JArOLIUH JJIMHY IyTH KpUBOK Y =4X? 1Ipu X € [1; 4]
20 Boruncnure 00beM Te1a, 00pa3oBaHHOTO BPAIICHUEM T o
OJIHOH TIOJIyBOJIHBI CHHYCOMIBL y =sinX, 0<x<w 1 ? ; 2. E ;
3. 4.2
Ne ponpoca | 1 | 2 3 4 5 6 7 8 9 | 10
No oTBeTa 4| 2 3 2 3 3 3 4 1 2
Tectol K pazgeny « INOOPEPEHIIMAJIBHBIE YPABHEHUS»
Bompoc BapuanTsl 0TBETOB
1 Kaxoe 1Y unTerpupyercst ¢ IOMOIIbIO MOACTAHOBKU 1.y"(5- Xz) =y
y'=2(y) 2.2yy" +3(y)’=0
3.xy" =2y +x°
4. IIpaBunbHOrO OTBETA B 1.1-4 HET
2 VYxaxwure JIIY | mopsiika 1. y'cosx +yx = X*
2. X%y +y*tgx =0
3. yy' =siny
4. IIpaBunbHOrO OTBETA B 1.1-4 HET
3 Kakoe J1Y He HHTErpupyeTcst METOIOM Io6opa yacTHoro | 1. y” +y = cos’x —sin’x
peuICHuA 2 yrr _ 4yr + 4y - X2e><
3.y'—2y'+y=(1+e)le
4. IIpaBunbHOrO OTBETA B 1. 1-4 HET
4 C moMolbo 3aMeHbI epeMenHoit t = t(x) = y/x 1. YpaBuenue bepnynnu
HHTETPUPYETCS 2. JIAY | nopsiaka
3. OpHoponnoe 1Y
4. IIpaBunbHOrO OTBETA B 1.1-4 HET
5 Kakoe ypaBHEHHE UHTETpUPYETCA TOABKO METOAOM lLy'=2y'= e
2
3

Jlarpamxa

y"+2y"+y=Inx
y" =3y’ =sin’x




. IIpaBunbHOrO OTBETA B 11.1-4 HET

X+2

4
6 Kakwue ¢yHKIUY SIBISIOTCS THHEHHO HE3aBUCHMBIMHU 1.e5 e
2. ch’x —sh’, C (C —const)
3. arctgx + arcctgx, ©
4. llpaBupHOTO OTBETA B 11.1-4 HET
7 Kakast )yHKIS MOYKET SIBISTHCS YacTHBIM pemenneM 1Y | 1.y =X + X
y'=2 2.y=x3
3.y=1+2x
4. llpaBuibpHOTO OTBETA B 11.1-4 HET
8 VKaxuTe 0OIIni BUI YaCTHOTO pereHust st JIY ly= xzeX(Ax +B)
y”— 10y’ + 9y = 9xe” 2. y=¢e"(Ax + B)
3.y =e*(AxX* + Bx)
4. IlpaBunbpHOTO OTBETA B 1. 1-4 HEeT
9 Kakas u3 ¢pyHKuii siBsiercs perieHueM 3anaun Ko 1.y=2x
xy'=y,y(1)=2 2.y=x
3.y=—x+*+3
4. IlpaBunbpHOTO OTBETA B I1.1-4 HEeT
10 | UurerpansubiMu kKpuBsivu JIY 2xdX + ydy = 0 sBistroTest 1. ITapaGonsr
2. I'unepOobl
3. Dnnuncsl
4. IIpaBunpbHOTO OTBETA B 1. 1-4 HeT
Tecrbl k pazgeny « INOPOEPEHIINAJIBHOE HCYUCJIIEHUE ®YHKIUN HECKOJBbKNX
INEPEMEHHBIX»
1 1. kBagpar ~2<x<\2,,
~P<y<2
O6HaCTB OIpeEIICHUS q)yHKHI/H/I Z.BHCHIHOCTL Kpyra paauyca \/E C HOEHTPOM B Havalic
z =In(2 — x* — y*) npexcrasmsier coGoi KOOp/IUHAT.
3. mojoca — ZSXS\E.
4. BHYTPEHHOCTb Kpyra pajauyca \/E C LEHTPOM B Hayaye
KOOpJAWHAT.
2. KacaTtespHas IIIOCKOCTb K TIOBEPXHOCTH 1. mapannesnpHa riockoctd OYZ,
z="f (X, y) B TOYKE TIJIAJIKOTO IKCTpeMyMa: 2. mapannensa miockoctn OXY.
3. mepneHIUKYyIsApHA miockoct OXZ.
4 .neprienaukynspHa mwiockoctd OXY.
3. 0z; 0z O
L—i. 2 —i+—|
I'pagueHT dyHKuMU Z = Z(X,y) paBeH: OX ox oy
oz -, 07 01
3. 4, —+—
oy oX oy
4. oz oz
1. —=—cosf
ol ox
IIpousBoaHas GyHKIUK z="Tf(x,y)no | 2, g = @COSOZ
- o ox
HANpPaBIEHUIO  BEKTOpa | = (cosa,cosf3) 3. oz _ gCOSa N Qcosﬁ .
BBIYHCIISIETCS IO (hopMyIie: ol ox oy
oz oz oz
4, — =—C0Sax ——CO0Sf3.
o ox oy
5. 1. HanOoJbIIero pocta 3HAYCHUN (HYHKIIUH.
I'panuieHT (QYHKIMH HECKOJIBKUX IMEPEMEHHBIX B | 2. HAMMEHBIIET0 POCTa 3HAUCHUH (PYHKINH.
TOYKE 337a€T HAalIPABJICHUE: 3. HOJOXUTENBHBIX 3HAYCHUH (YHKIINH.
4. oTpHLIATENBHBIX 3HAYCHUH QYHKIMH.
6. ou ou ou
Ldu=—dx+—dy+—dz-
OX oy oz

Juddepennyan nepBoro nopsaka pyHkuuu
u=u(x,Y,z) umeer Bug
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2. du —d ——dy——d
OX oy
ou ou
3.du=—dx——dy.
X oy
ou ou ou
4. du=—dx——dy+—dz.
OX oy oz
! 1Az %M—%Ay+an+ﬂAy
Oyuknus Z = f (M) ruddepennupyema B 2 pre A anx
touke M (X,Y), eciu ee nosiHoOe npupauieHue o
NpeACTaBUMO B BU/e€: 3. Az @Ax —a—Ay + Ay -
OX oy
4. Az _a Ax+ 22 oz Ay +aAX + pAy &, [} -6ecKOoHEUHO Mable.
16
8 1.2,
Eciu V(M )= {1,-2,1}, To npoussoguas 2 8/5 '
dyuxuan f(X,Y,2) BTouke Mo 44
HalpaBJIEHUIO BEKTOPA ¢ = {1,1,1} paBHa
9. HenpepsiBaa B Touke x=0, y=0 ¢pyHKIMS 1,1 .
X2 +y?
2., XY
X—y
3. z=x*+y%
4, ;XY
X+Yy
10. | YpaBueHue KacarelbHOU IJIOCKOCTH k|1 8X-8y-z=4.
NoBepxHoCTH Z = 2X2 —4y2 B TOYKE (2;1; 4) 2. 8x—8y— z=0.
HMeeT BIA 3.8x+8y+z=4.
4. X+y+z=1.

Tecr k raase KAHTETPAJIBHOE UCUUCJIEHUE ®YHKIUI HECKOJIBKHUX

INEPEMEHHBIX»
No Bompocst OTBeTHI
1 Wnterpan Dinepa Ilyaccona
X dix =
! ¢ W= 4z
2. B munmuHapraeckoi cuctemMe KoopanHaT 1.rcose; 2.rsing; 3.r 4. Z
amuiikata Z =
3. KpuBonuneitnsiii uaTerpan sroporo psina | 1. cumy; 2. Paboty; 3. CkopocTs;
(m3nyecKu (U1 CUIIOBOTO TIOJIS) 4. naBieHue.
oTIpenesisieT
4. 101 . . 2
1.1, 2.3; 3. 4,
Idxj (x+1)dy = A %
0 X
5. SIko0raH UIMHIPUYECKON CHCTEMBI 1.r; 2.r% 3 cosg 4. sing
KOOpAuHAT (r,q), Z) paBeH
6. SxoOunaH chepruuecKoil CUCTEMBI 1. ,02 ; 2. p; 3. p2 Cos @




KOOpJMHAT (p, gz),(//), I7e | -yroa
LIMPOTHI, paBEeH

4. p®cosy

7. IToBepxHOCTHBII HHTETpa) BTOporo poga | 1. maBnenwme; 2. [Totok; 3. CkopocTs; 4.
JUISL BEKTOPHOTO TIOJIS OTPEEIISeT Hanpasnenue

8. TpoiiHoit muTerpan no teny oo6séma V ot | 1.0; 2.1; 3.V 4.V?3
eIMHUYIHON (PYHKIIUK PaBH

9. Ecan 6 - onepatop ['amunbTOHA TO AJId 1. gf 2. 6 . ? : 3 6 X ? 4 T
portopa BekTopHoro nojis f umeem
rotf =

10. Ecnu L - mmockast kpuBast QyHKIHsS 1. mmuny L ; 2. Mupuny L ;

f (X, y) > 0, To KpUBOJIUHEHHBII

UHTErpaj NepBoro pojaa % f (X, y)

3. momanks noBepxHocTu rpaguka Z = f (X, y);
4. momank 6OKOBOY IMOBEPXHOCTH OMUPAIOIIEHCS
Ha L u orpannveHHyro rpapukom Z = f(X, y).

Tecto o Teme K TEOPUSI BEPOSITHOCTEM»

coObiThii A 1 B Berumcisiercs mo gopmyse

BeposrtHocts cymmbr p(A+ B) nByx HecoBmecTHbiX | 1. p(A+B) = p(A)- p(B).

p(A)

2. p(A+B)=—-=,

pP(A+B) o(B)
3. p(A+B)=p(A)+ p(B).

4. p(A+B)=p(B)-p(A).

BepositHocte  p(A/B) coObiTuss A mpu yciioBuw,

4yTo Tpom3onio cobeithe B, BbUmMCHAETCS 1O
bopmyne

p(A)
1. p(A/B) = .
pP(A/B) 5(A-B)

2. p(A/B)=p(A-B)- p(B).
3. p(A/B)=p(A-B)+ p(B).

o(a/B)=PAB)

4.
p(B)

Eciu A u B— coBmectHbie coobitusi, o P(A+B)= | 1. p(A)+ p(B) - p(AB).

2. p(A)+p(B).

3. p(A)p(B/A).

4. p(A) - p(B) + p(AB).
KakoBa BeposSITHOCTH TOTO, YTO NPH MATUKPATHOM 1 1
OpocaHNM MOHETHI HU pa3y He BbIMaieT rep0? 1. 4 2. 16"

3. . 4 =

32 32

Ecmu

f(xX) mw F(X) - mmorhocte u ¢yukmus | 1. f(b)— f(a).

pacripeneneHus — CIyd4aiiHOH BenmuuuHBl &,

Pa<&<b)=

TO

2 %[f(b)+ f@)].
3. [ f(x)dx.

4. T f (x)dx.
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BBIOOPKM YMEHBIIMTH B 4 pasza, TO BBIOOpPOYHAs

JUCIIEPCHH ...

6. | Ecom  ¢yHkums  pacnpemenenust  cimydvaiinoit | 1. 0. 2. 1.
BEITUIHHBI
. 3L 2 L
0, x<0 4 2
F(x)=1 x2 ,To P(£E<]) =
TR x>0
X“+1
7. | dyaknus  pacnpenenenus F(X,y) © IUIOTHOCTH Xt
. 1 F(x,y)=[ [f(xy)dxdy.
pacnpeneneaus BepositHocTedt  f(X,Yy) HempepsiB- Sy
HOW JBYyMepHOW chydyaiinoi Bemuunasl (X,Y) Xy
CBSI3aHBI MEXKIY CO0O0M COOTHOIIEHHEM 2. F(x, y):jw 7{0 f(x,y)dxdy.
40 Y
3. F(xy)=] [f(xy)dxdy.
X —o0
+00 +00
4. F(x,y)= | [f(x,y)dxdy.
Xy
8. | KakoBa BEPOSITHOCTDL TOT'O, YTO IIPHU OJHOBPEMEHHOM 1 1
OpocaHNH ABYX MIPaJbHBIX KYOMKOB IPOU3BEICHUE L 9’ 2. 9
BBINIABIIMX HA HUX OYKOB paBHa 127 1 5
3. —. 4, —.
6 36
9. |Crpenmkr A w B mnopaxator wmumens c | 1.18 2. 081
BepoATHOCTEIO 0,9. KakoBa BeposATHOCTL nmopaxkenus | 3, 0,9 4. 0,99
MUIICHU, €CIU KaKIbIH CTPEIIOK TPOU3BEN IO
OJIHOMY BBICTpEILy?
10.| [I1OTHOCTE ~ BEPOSITHOCTH f(x) CITy4aiHOI 1 1 5 1
Benuunebl ¢ paBHa C(X? +2X) Ha orpeske [01] u 4 2
0 BHe aTOTO OTpe3Ka. Torma mapamerp C paBeH 3. § 4.1
4
1 2 3 4 5 6 7 8 9 10
3 4 1 4 4 4 2 2 4 3
Tectbl no Teme «KOCHOBBI MATEMATHYECKOW CTATUCTUKN»
1. | Jana Beoopka: 0, 1, 2, 2, 1. Haiitu BeIOOpOUYHOE 1. 05 2 12
epeAtiee. 3. 15 4. 2
2. | 3 reHepanpHON COBOKYITHOCTH wH3BiedeHa BbiOopka | 1.10
obobema N = 30, npeicraBiieHHas CTaTUCTUYecKuM | 2. 14
psaaoM 3.8
% 1 7 3 4 4.11
1 10 Mo 4 4
Torma 3HaYeHHe 4acTOTHl N, PaBHO ...
3. | s  BBIOOpDKH  0OBeMa n =20 BbIuuciena | 1. 42 2. 39
BeIOOpOuHas aucrepens D = 38. Torna ucrpasieHHas
2 N 3. 40 4. 35
(HecMmemeHHas) gucnepcus S° IS 3TOW BBIOOPKH
paBHa ...
4. | lana BbIOOpKa oObema N. Eciu kaxnapiit smemeHT | 1. ymeHbInuTcs B 16 pa3s

. YBCJIUMYHUTCA B 4 pa3sa.
. YMCHLIIIMUTCA B 4 pasa.
HC U3MCHUTCA.

H W=




5. | Tlo BeiOOpKE OOBEMa N = 100 noctpoena | 1. 10
THCTOrpaMMa 4acToT: 2.11
n 3.9
x 4.60
14
E
EI‘ 2 4 B 8 x
Torna 3HaYeHne @ PaBHO
6. | Ecmu ToueuHas oreHka MaTematuueckoro oxumanus | 1.(4; 5,5)
HOPMAJIbHO pacrpenesicHHoN ciy4aiiHoi Benuuunsl | 2.(5; 6)
paBHa 5, TO €ro WHTEpBalbHas OIeHKa MoxeT uMmeTh | 3.(4,3, 5,7)
BUJL 4.(4,7)
7.| Ecrm N — 9mciio pa3nuuHbIX 3HAYCHHUU (MHTEPBAJIOB N (m, —np )2
k k
IPYIIUPOBKK) BBIOOPKH 0OBEMOM N, yactora dTux | 1. ZW
sHayeHnit My ¥ BEPOATHOCTH TPUHATHUS 3TUX kL P ,
N
3HA4YEHMl TEO (m —np,)
peTUYECKUM pacnpenenenueM Py, To 2_2—
= np
Kkputepuil cornacus [Iupcona ;(2 = kNl “ 5
3 Z (mk — pk)
kel P«
2
4 i (mk —n pk)
ket Py
8. | BoibopouHoe ypaBHeHue mapHOi perpeccun umeet | 1.1
BUI: 2.-1
y = 2,8 — 0,6 X, cpenane xBagpatudeckue otkioHenus | 3. -0,36
o, = 3, oy = 1,8. Torna xospdunuent xoppensuuu | 4. 0,36
paBeH ...
9. | Beibopounoe ypaBHeHme mapHOW perpeccun wumeet | 1. -0,9
BUI: 2.0,45
y = 25 — 0,9x. Torma BeIOOpouHBIH KO3 dument | 3. -1,5
KOPPENSIUN MOXKET OBITh PABEH ... 4.-0,45
10{ 3nauenus ko3 dumenta KOppesnn Ny [1. 6y 2 0 2.1, < 0
YIOBJIETBOPSIIOT YCIOBUSIM 3.0<r,<14 -1<r,<1
1 2 3 4 5 6 7 8 9 10
2 4 3 1 1 3 2 2 4 4

4.3.3apanusi IS CaMOCTOSITEJILHOI PadoThI (10 TeMaM)

Saganue Ne 1

Tema: Onpenenurenn. JleiictBust Haaq matpuuamu. Q0paTHasi MaTpuua.

2 3 -3

2 1 -1
3ananue 1. BpraucauTe onpenenuTens 6 2 1

2 3 0

4
2
ol

-5




0 01
-1 -1
. 11 2 4
3aganue 2. Haittu 2 2
2 2 3 1
1 1
3 3 4

3amanue 3. Halitn maTpuily, oOpaTHYIO JaHHOM, U CZIEIaTh MPOBEPKY

3 -4 5
2 -3 1
3 -5 -1

3ananue Ne 2
Tema: BexkropHas anreopa.

Saganme 1. B mapamnenorpamve ABCD O — Touka mepecedenns muaronaneii, AO =a, BO =b.

- - 11— — —
Bripasuts uepe3 a u b BexkTop M= 3 AB +BC + DA

3ananue 2. 3Has, 4To a=ai+ 5] —k nb=3i +] + ,BE KOJUIMHEapHbIe, HaliTh uncna o u f.
3amanne 3. 3BecTHO, 9TO ‘5‘ =5, ‘B‘ =6, a-b =6. Haittu ‘EXB‘ .

3amanue 4. [IpoBepHUTh KOMILIAHAPHOCTH BEKTOPOB 5(2;—1;3), 5(1;4;2) u 6(3;];1).

3aganue Ne 3
Tema: IIpsamas Ha miockocTH. Ilnockocrs. IlpsaMas B mpocTpancrse.

3ananue 1. JlaH TpeyroJbHUK C BEpPIIMHAMU A(O;—4), B(S;O) 51 C(O;6). CocTaBUTh ypaBHEHHUE U
HalTu JyIMHY BbIcOThl CH.

3amanue 2. CocTaBUTh YpaBHEHHE IIOCKOCTH, MPOXOIAINEH uepe3 TOUKy
M(2;-3;1) mapamienbHO BEKTOpam a(— 3;2;1) " b(1;2;3)_

3aganue 3. Haiitu ypaBHEHUEe NpsAMOH, MPOXOIAIIEH Yepe3 TOUKY A(5;,-1-3), MapaJuIeIbHO
psAMON

2X+ 3y +Z =6,

{4x—5y—z+2:0'

3ananue Ne 4
Tema: OnpeneeHHbIH HHTETPAJ M €r0 NPHUJI0KEHUS

. tIn? x
3ananue 1. Halitn nHTErpan I

1

dx.

3
X
. 2
3ananue 2. BeraucanTs miomaas GUrypbl, OrpaHU4eHHON TnHUsAMHU Y = X", Yy = 3

3amanue 3. Haiftm oObeM Teja, MOJYYEHHOTO BPAIICHHEM TUIOCKOW (PHUTYpPHI, OTpaHUYECHHOMN



muaamsama Y =2 — X°, Y = X2, Bokpyr ocu OX.

3amanne 4. BBIUUCTUTH HECOOCTBEHHBIH HWHTETpal WM YCTAaHOBUTH €ro PacXOIUMOCTb
0
xdx

N

3aganue Ne 5

Tema: Pemenne q1uddepeHnuaabHbiX YpaBHEHHH IEPBOro U BTOPOIo NOPS/AKOB.

3amanue 1. Haiitu uwactHOe pemienue (4acTHBI uHTErpan) IudQepeHINaTbHOrO YpaBHEHHS
nepBoro mopsiaka yX° —Yy' =0, y(0)=10 .

3amanue 2. Haiitu oOmiee pemenue (o0mmii uaTerpai) nuddepeHuaibHOro ypaBHEHHs TIEPBOTO
nopsax (L-x)y'+y)=e™.

3aganue 3. Haiitu uacTHoe pemeHue AUPQPepeHINaIbHOIO YpaBHEHHUs BTOPOro IOpsKa,
YIOBJIETBOPSIOLIEE HAYAIbHBIM YCIOBUSIM.

1. y"+4y'-12y =8sin2x, y(0)=0, y'(0)=0.

3aganue Ne 6
Tema: «IIpeaesa u HenmpepbIBHOCTb PyHKIUN»

3ananue 1. Haiitu npenensr QyHKIWI:

1-2x L oAl+x—+1-Xx . 1—cosx x+5)"
m_—_= lim————————— lim 2 m| ——-~
a) X0 X — 2 : @ x—0 10x : 6) x—0 5X : 2) x—o\ X—1 .

3aﬂaHI/Ie 2. Hccnenosath (I)YHKI_II/II/I Ha HCIIPCPBIBHOCTDL U CACIIATH cXeMaTU4eCKUH qepTéxc.

—X npu X<0,
2

1
a)y=3Xx" nmpu 0<x<2, 6)y=85* Broukax X=3,X=5.

X+1 npu X>2.

3aganue Ne 7
Tema: «IIpujo:keHue NPOU3BOAHOM K HMCCICI0BAHHI0O (PYHKIHMH U NOCTPOCHHUIO rpaduka,
o01mas cxeMa HCCJIeAOBAHUS (PYHKIHN»

3ananue. McenenoBarh GYHKIMK U TIOCTPOUTD MX rpadMKu:
CXP—4x+1 e

a) Y—T,5) y:m-

3aganmne Ne 8
Tema: «HeonpenejieHHbI HHTErPaJ, METOAbl HHTETPUPOBAHUSD)

3ananue. Haiitu nunTerpassr:

. J’de_ , J.x.7X2dx. 3 J-In(4x2 +1>:|x. 4 I(x2+7x+12)cos6xdx.

3_ —6x% +11x 10 6x% +9X+6
dx J‘ 2x° -1 J‘ J'( XS +9x +

o = 7 .
5. .[3X2_XJrl' 6. X2+X_6dx. 7 7 (x=2)x+2) 8. x+1)x? +2x+3)

3aganme Ne 9
44



Tema: «(I)YHKI.[I/II/I HECKOJBbKHUX NMePEMEHHBIX)

3ananue 1. HaiiTu HanMeHbIIee 1 HauOoIbIIee 3HaYeHUs! PYHKLIUHU B 3aMKHYTOH OOJIACTH.
z=x"—-xy+y>—4x; D: x=0; y=0; 2x+3y-14=0.
3ananue 2. MccnenoBath QyHKIHIO HAa SKCTPEMYM.
7=x"+Xxy+Yy’ —3x—6Y.
3ananue 3. Jlansl: QyHKIUA Z = Z(X; y) Touka A U BEeKTOp a.
Haiitu 1) gradz B touke A ;
2) NpOU3BOJIHYIO B TOUKE A 110 HalpaBJIEHUIO BEKTOpa .

z=|n(3x2+5y2) A(23), a=—4i+3].



5. Meroanueckne MaTepHaJbl, ONpeeJsilOIMe NMPoOLeIypPbl OLEHUBAHHMS 3HAHWIA,

YMeHHiHl, HABBIKOB

u (WIM) onbITa [AesiTeJIbHOCTH, XaPAKTEPU3YIOIIHX JTAMNbI

¢GopMupoBaHHusI KOMIIETEHIM I

Onenka o
NPOMEKYTOYHOM
aTTecTanuu

XapaRTepnchca YPOBHS OCBOCHMA TUCHUIIIMHBI

«OTJIMYHO»

CtymeHT JAeMOHCTpUpPYeT CGHOPMHUPOBAHHOCTh  JUCIUTLITMHAPHBIX
KOMITIETEHIIMI HAa WTOTOBOM YpPOBHE, OOHApYXHBAET BCECTOPOHHEE,
cCHCTEMaTH4Yeckoe M TIIyOOKOE 3HaHWEe Y4eOHOTO MaTepuana, YCBOMI
OCHOBHYIO JIUTEPATypy U 3HAKOM C JOIOJIHUTEIIBHOW JIMTEPaTypoH,
PEKOMEHJIOBAaHHOM  MpPOrpaMMOM, yMeeT CBOOOJHO  BBIMOJIHSTH
MPaKTUYECKHE 3aJaHus, MPEIyCMOTPEHHbIE MPOrpaMMOM, CBOOOIHO
OTIEpUPYET MPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSMH, MPUMEHSAET UX B
CUTYALUSIX MOBBIIIEHHOM CII0KHOCTH.

«XOopouro»

CtymeHT JeMOHCTpHUPYeT CGHOPMHUPOBAHHOCTh  JUCIUTUTHHAPHBIX
KOMIIETEHIIMII Ha CpEJAHEM YypOBHE: OCHOBHBIE 3HaHUS, YMEHUS
OCBOCHBI, HO JOMYCKAlOTCAd HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH,
3aTPYAHEHUS] TMPU AHAIUTUYECKUX ONEpalMsaX, MEPEeHOCe 3HaHUU U
YMEHHI Ha HOBbIE, HECTAHIAPTHBIE CUTYAILINU.

«YHAOBJICTBOPUTCIIBHO»

CryneHT AeMOHCTpUpYeT C(HOPMUPOBAHHOCTb  JUCLUIUIMHAPHBIX
KOMIIETEHIIMI Ha 6a30BOM ypOBHE: B XOJI€ KOHTPOJIbHBIX MEPONPUATUIN
JIONYCKAIOTCS  3HAUUTENIbHbIE OMIMOKM, MPOSBISIETCS OTCYTCTBHE
OTHENBHBIX  3HAHWM,  YMEHMI,  HABBIKOB 10  HEKOTOPHIM
JUCLUILIMHAPHBIM KOMIIETCHIIMSM, CTYIEHT UCIBITBIBACT
3HAQUMUTENIBHBIE 3aTPyJHEHHMs [PH ONEPUPOBAHMM 3HAHUSMHU U
YMEHUSIMHU IIPU UX MEPEHOCE HA HOBBIE CUTYALUU.

HCYIAOBJICTBOPHUTCIIBHO»

CryneHT JAeMOHCTpUpYeT C(HOPMHUPOBAHHOCTh  JUCLUIUIMHAPHBIX
KOMIIETEHIIMMI ~ Ha  ypOBHE  HWXKe  0a30BOro,  MpOSBIIAETCS
HEJOCTaTOYHOCTb 3HAHWM, YMEHHUH, HaBBIKOB. JlucuuIuIMHapHBIE
KOMIleTeHIIMM He copmupoBanbl. [lposBisercs mosHOe WK
ITPAKTUYECKH NTOJIHOE OTCYTCTBUE 3HAHUM, YMEHUI, HABBIKOB
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[Ipunoxenue 2
MeTtoanyeckue yKazaHus VIl 00y4aroLIMXCsl 0 OCBOCHHIO THCHMIIIMHBI

B mensx ¢opmupoBaHHsS TpPEAYCMOTPEHHBIX KOMIETEHIMH, B TPOLECCe OCBOCHHUS
JUCLUUIUIMHBL  OOydJarolyecs JOJDKHBI Mpociymarh Kypc Jjekuuid (1m.3.1.2), BBINOJHUTH
MIPaKTUIECKHe paboThl B 00bEME MPeyCMOTPEHHOM pabodeii mporpammoit (m.3.1.5).

UYreHue seknus COPOBOKIAACTCS BU3YaJIbHON MOAAEPKKON MYJIbTUMEIUUHON TEXHUKU —
JEMOHCTPUPYIOTCS Npe3eHTanuu (11.5.2).

KOHTpoJIb 3HAHUHI OCYLIECTBISAETCA B BUAC TEKYIIEW M NPOMEXKYTOYHOM M aTTECTALUH.
@®opMbl IPOBEAEHUS TEKYLIEH U IPOMEKYTOUHOM aTTECTALlMU IIPUBEIEHBI B IPUIIOKEHUN 1.
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