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1. IlepeyeHp NJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHUsI 10 JUCHUIIMHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM
NPOrpamMMmblI

B pe3ynbrate ocBoeHHS 00pa30BaTeIbHOM MTPOrpaMMbIOaKaiaBpuaTao0ydaronuics
JIOJDKCH OBJIAJIETh CJACAYIOIIMMH Pe3y/IbTaTaMU O0yUIEHHS 110 AUCIUTLIMHE:

Konpr Pesynbpratel ocBoenust OOIT Hepesct miaHupyembIx
KOMIIETCHIIUU (conmeprkaHue KOMIETEHIUN) PE3YJILTATOB 00YUCHMS 110
JTUCIUTIINHE
OK-7 CIOCOOHOCTBIO K CAMOOPTaHU3AIMH U 3HATBH:TEOPETUUECKUE OCHOBBI
camMo00pa30BaHUIO Kypca MaTeMaTHKHU U B3aUMOCBSI3U
MEXy pa3IMuHbIMU pa3eiiaMH,
NPUKIATHOE 3HAYCHUE U3y4aeMOro
MaTepuaia.
YMeTb:HaXOIUTh U PEeaTU30BbIBATH
QITOPUTMBI PELlICHUs 3ajad,
CaMOCTOSITEJILHO OIICHUBATh
MPaBUILHOCTh PE3yJbTaTa.
Bnapers:HaBbIKaMu
CaMOCTOSATEJILHOTO aHaJn3a U
pelleHus: MaTeMaTUYeCKUX 3a/1a4,
CBSI3aHHBIX C 00JIaCTbIO
npohecCuoHaNbHOM NesSTEIbHOCTH.
IK-2 YMEHHEM MOJIEIUPOBATh TEXHUYECKUE | 3HATh:OCHOBHBIC pa3/ieiibl allreOphl,
00BEKTHI U TEXHOJOTHUYECKHE IIponeCCChl | reoMEeTPUN, MATEMaTUICCKOI'O
C UCTOJIb30BAaHUEM CTaHIAPTHBIX aHaJIN3a, TCOPUU BEPOSTHOCTH
TTAKCTOB M CPeCTB YMeThb: NpUMEHSITh METO/IbI
ABTOMAaTHU3UPOBAHHOTO p
pOEKTHPOBAHUS, TOTOBHOCTHIO MaTeMaTUYeCKOro aHain3a, alreopbl
MIPOBOJIUTH SKCIEPUMEHTHI 110 ¥ TCOMCTPUI K PCLICHHIO
3a/IaHHBIM METOJMKaM ¢ 00pabOTKOM 1 PO eCcCHOHATBHBIX 33124
aHAJIM30M PE3yJbTaTOB Baanerb:0CHOBHBIMH METOJAMU
pELICHUs] MaTEMaTUYECKUX 3a]1a4

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM nporpaMMm1

JlucimmiamHa OTHOCHUTCS K 00sI3aTeNIbHBIM — JTHCIUIIMHAM  0Oa3oBoii  dactu. Kop
JUCHUIUIMHBINO yuyeOHomy uiany b1.5.05. Jluciunnuna u3yyaercs Ha IepBOM U BTOPOM Kypce
(1-4 cemecTp).

Jucnumnmna «MaTeMaTuka» M3y4aeTcsi Ha OCHOBE 3HAHUM, MOJYYEHHBIX NMPH U3yYSHUU
Kypca 2JIeMEHTapHON MaTeMaTUKH B CPEAHEM YyueOHOM 3aBEe/ICHUU.

[Tony4yeHHble B Mpolecce H3y4YeHHs AUCLUIUIMHBI «MaremaTuka» 3HaHUS, YMEHUS H
HaBBIKH MOTYT OBITh MUCIIOJIB30BaHBI TIPU W3YUEHUH OOMICHAYYHBIX M CHEIHUATBHBIX TUCIHILIHH:
«Duzuka», «Teoperndeckas wMexaHukay, «CompoTuBieHue MarepuanoBy», «TexHuueckas
TEpMOJMHAMHKA W  TEIUIOTEXHUKa», «MaTemMaTn4eckoe MOJCIMPOBAHUE  IPOIIECCOB
nepepaboTku HepTH M raza», «MaTeMaTH4ecKoe MOJEIMPOBAHUE XUMHKO-TEXHOJIOTHYECKUX
nporeccoBy, «MaTeMaTH4YecKoe MOJICIHPOBaHNE (U3UKO-XUMHUECKUX IPOIECCOB» M psijia
JPYyTuX,a TAKKE B HAYYHO-UCCIIE0BATEIBCKON padoTe.

! Mecro mucrummmmst GyeT yauThIBaTHCS MpH 3anonHeHnn Tabmus! 1 B [puioxkennn 1 (POH OLEHOTHBIX
CpEJICTB)




3. O0beM TUCHUILIHHBI

Bcero,
aKaJeMHYECKHUX
Bunx yuebnol paboThl Hacos
Ounas dpopma
o0y4YeHHS

OO0wmast TpyA0eMKOCTh 1M CHUILTTHHBI 18/648

(3a4eTHBIX SAVHMII/ aKaIEMUICCKIX YacOB)

KonrakTHasi pa6oTa ¢ npenojaBarejieM: 314
3aHSTHS JEKIIMOHHOTO THITA 108
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 180

CEMHUHApBI, MPAKTHYECCKUE 3aHITHS 180
nabopaTopHbIe padOTHI

KypcoBoe npoektupoBanue (KP i KIT)

KCP 26
Jpyrue BUIbl KOHTAKTHON paboThI

CamocrosiTesibHas padoTa 217

Kourtpousb 117

®opma Tekyuiero kourpoas (Kp, pedepar, PI'P, acce) 9Kp,3PI'P

®opma npome:kyTouHoii arrecranum (Kp, KI1, 3ager, sx3ameH)

3auert (lcemectp),
sK3aMeH (2-4
CEMECTD)

4. Cogepxanue TUCHUIINHBI
4.1. Pa3ae bl AUCHUIIJIMHBI U BUAbI 3aHATHH
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1. | Jluneiinas anreOpa 8 14 20 OK-7,
I1K-2
2. | BexropHas anreOpa U aHaIUTHYECKAas 14 12 20 OK-7,
TEOMETpUS I1K-2
3. | KoMmmiekcHsle uncia 1 MHOTOYJIEHEI. 4 2 16 OK-7,
I1K-2
4. | Beenenne B MaTeEMaTHUECKHAI aHAIN3 6 12 20 OK-7,
I1K-2




5. | Auddepenumanbaoe ucuncienue GyHKIui 4 10 24 OK-7,
OJIHOM MEPEMEHHOM [IK-2
6 | [punoxenus quddepeHnnaIbLHOro 4 18 OK-7,
rcyuciIeHus: QYHKIUA OHOU IMepeMEHHON [1K-2
Hroro 3a nepBblii cemecTp 36 54 118
6. | [Ipunoxxenus nuddepeHInaIbHOTO 8 2 4 OK-7,
rcyuciIeHus: QYHKIUA OHOU IMepeMEHHON [1K-2
7. | UnTerpansHoe ucuncnenue Gpynkumii onnont | 10 28 18 OK-7,
MEPEMEHHOM. [1K-2
8. | AuddepennmanbHoe 1 HHTETPATHHOE 18 26 13 OK-7,
rcyucieHre QyHKIIUHA HECKOJIbKUX [1K-2
IIEPEMEHHBIX
Hroro 3a BTOPOIi cemecTp 36 54 35
9. | OObikHOBeHHBIC U PepeHITnaTbHbIE 8 16 8 OK-7,
YpaBHEHHUS [1K-2
10. | YucnoBsie U (GyHKIIMOHATILHBIE PSI/IbI 10 20 6 OK-7,
I1K-2
HToro 3a TpeTnii cemectp 18 36 14
11. | Onpenenenue BEpOSATHOCTU COOBITUI 4 10 15 OK-7,
I1K-2
12. | AuckpeTHbIe U HeTPEPhIBHBIEC CITy4aiiHbIC 6 12 15 OK-7,
BEJIMYUHBI I1K-2
13. | OcHOBBI MATEMATUUECKON CTATUCTUKHU 8 14 20 OK-7,
I1K-2
HToro 3a yeTBEpTHIii ceMecTp 18 36 50
UTOro 108 180 217
4.2. 3aHATUS JIEKITMOHHOI'0O THUIIA
Ne O0newMm,
HanmeHnoBanue Temsl HNuHOBamox
paszzenanguci akaja.ya
U KPaTKOE COAEPKAHUE 3aHATHS Has Gopma
UTUTAHBI CBI
1 [Monstue nuHeiHOrO MpocTpaHcTBa. [lpumepsl. Jluneiinas| 2 |Pa3dop
3aBUCHUMOCTh M JIMHEWHAas HE3aBUCUMOCTb 3JIEMEHTOB KOHKPETHBIX
JUHEHHOro  MpocTpaHcTBa. Pa3smepHocTh W Gasuc CUTyalun
JIMHENHOTO IPOCTPAaHCTBA. EJMHCTBEHHOCTH Pa3ioKEHMS
o 0asucy.
1 Marpuiisl, OCHOBHBIE  IOHSATHS. Ompenenutens| 2
KBaJpaTHONH Marpuubl. Onepanuu Haja MaTpUllaMd U UX
CBOMCTBA.
1 O6Opatnast wMarpuiia. HeoOxoaumoe wu  jgocraroynoe| 2
yciioBre 0oOpaTUMOCTH Matrpuilbl. CHCTEMBl JIMHEWHBIX
anreOpanyeckuX  ypaBHEHHUH,  MarpuuHble  (HOpMBI
npeacrasieHus. Teopema Kpamepa.
1 Panr wmarpunpl.  Teopema o  0OasucHoM  MmuHOpe.| 2
PaspemmmocTs  cHUCTEMBI JIMHEHHBIX —anredpandeckux
ypaBHeHuii: TeopeMa Kponekepa-Kanemm. CsoiictBa
peLIeHuni OJHOPOIHBIX CUCTEM JIMHENHBIX
areOpanyeckrx ypaBHEHUH.




Ne
paszenaauci
HATUTAHEL

HanmMmenoBanune TeMbl
U KpPaTKOE€ COJAEPKAHUE 3aHATUS

O0neM,
akaj.Ja
CBI

Nunosanunon
Has Gopma

2

BekTopHble BEIWYUMHBI U TEOMETPUYECKHE BEKTOPBI.
JIuneliHble omepanuu HaJ BEKTOPAMH, HX CBOWCTBA.
Teopema 0 JTUHEUHON 3aBUCUMOCTH JBYX, TPEX U YETHIPEX
BEKTOpOB. KoopauHaTel BEKTOPOB, CBSI3b C JIMHEHHBIMHU
ONepaLMSIMU.

2

CkansipHOe, BEKTOPHOEC W CMEUIAHHOE IPOU3BEICHHE
BekTOpoB. OmpencieHne, CBOWCTBA, BBIYKHCICHHE B
JIEKapTOBOM Oasmce.

[exaproBa cucrema KoopauHar. Paauyc-Bexktop u
KOOpJUHATBI TOYKH IIPOCTPAHCTBA. 3ananue
T€OMETPUYECKUX OOBEKTOB YpaBHEHUSMH. YpaBHEHUE
IUIOCKOCTH B IIpocTpaHcTBe. PaccrosiHue OT TOYKM [0
IJIOCKOCTH.

[Tpobnemuas
JCKLUSI

[Ipsimast B mpocTpaHCTBE: pa3jIM4HbIE BHUIBl YPaBHEHMI,
paccTosiHue OT TOYKHU J0 NPSMOM.

B3auMHOe pacnosioKeHue IpsMBIX U IIJIOCKOCTEW B
IPOCTPAHCTBE. 3aJaud Ha MpsAMYIO U IJIOCKOCTh B
IIPOCTPAHCTBE: YroJI MEXAY IUIOCKOCTAMM, YrOd MEXAY
IIPSIMBIMH, YT'OJI MEXIY NPSMOHN U IJIOCKOCTBIO.

Paz6op
KOHKPETHBIX
CUTYyalHi

[Tpsimast Ha Tockoctu. [IpeobpazoBanue KOOpAWHAT MPU
3aMeHe JeKkapToBoro 0Oasuca Ha IuiockocTH. llonsipHas
CUCTEMa KOOpJUHAT.

KpuBble BrOporo mnopsaka (KOHMYECKHE CEUCHMs):
KAaHOHMYECKHI BUJ| YPAaBHEHHUH, OCHOBHBIE CBOKCTBA.

KommnekcHbie qucia. Anrebpanueckas,
TPUTOHOMETPHUUECKas, HoKa3aTeIbHasl bopma
KOMIUIEKCHOTO  yHucia. ApudpMmeTuyeckue oOmneparum,
BO3BE/ICHUE B CTEIEHb.

[IpoGnemHuas
TICKITUS

Mmuorounensl. Omnepanuu Hajg MHorowieHamu. KopeHb
MHorowieHa. OcHoBHas Teopema anredpol. Teopema besy.
PasnoskeHrne MHOTOUJIEHA HA JIMHEWHbBIE COMHOKHUTEIH.

OKpecTHOCTh TOYKHM YHMCIOBOM mpsiMol. beckoHeuHo
yAaJIEHHbIE TOYKHU. Onpenenenue npejena,
reoMeTpHUYecKast MHTEpIpeTaLus. EnuncTBEHHOCTH
npezena. I[Ipenein nocienoBareaIbHOCTH.

OcCHOBHBIE TEOpPEMBI O Tpenenax. 3amedaTelibHbIe
npenensl. beckoHeyHO Manble, OECKOHEYHO OOIbIINEe U
OrpaHWYeHHBbIE (DYHKIMHU: OMNpEACICHUs] U OCHOBHBIC
TEOpeMBbl. Apr(METHUECKHE OTIepaIlu HAJl IPEICIaMU.

CpaBHeHue  OecKOHEUYHO  MajbiXx.  HempepbhIBHOCTH
byakuun B Touke.  Kiaccudukarmus — pasphIBOB.
HempepsiBHOCT,  pyHKIMM Ha  oTpe3ke. Teopema
Beitepmtpacca. Teopema bosbriano-Komu.

JuddepeHunpyeMocThb byHKIIH, CBS3b c
HEIPEPBIBHOCTHIO. [TonsTus nuddepennnana "
MPOU3BOAHOM, KX TEOMETPUUECKUA W MEXAaHUYECKUU
CMBICII.
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[IpaBuna nuddepennupoBanus. Tadbnuma MTPOU3BOIHBIX:
BBIBOJI ~ HEKOTOpeIXx  ¢dopmyn.  [IpousBogHeie U
TQepeHIratbl BBICIIUX MOPSIKOB.

2

HToro 3a nepBblii ceMecTp

36

Teopembr 0 nuddepeHnupyeMbiXx (YHKIHUAX: TEOPEMbI
®epma, Poss, Jlarpanka, Komu. [1paBuio Jlonurans.

Mmuorounen Teinopa. @opmyna Teinopa ¢ 0CTaTOYHBIM
yieHoM B ¢opme Ileano wu Jlarpamxka. dDopmyna

Maxiopena s Gpyskumii €, Sin X, COSX. IlpuMeHeHue
dbopmyisl Telnopa.

MounotoHHOCTh  QyHKIMH. HeobOxomummoe  ycioBue
MOHOTOHHOCTH. J]OCTaTOYHOE YCIIOBHE MOHOTOHHOCTH.
OxcrpemyMm. HeobGxonumoe ycnoBue skctpemyma. [lepBoe
¥ BTOPOE JIOCTATOYHOE YCIIOBHE IKCTPEMYyMa.

Boinyknocts byHKIHN. HeoOxonumoe yCIIOBUE
BBIITYKJIOCTH. J[0CTaTOuHOE YCIIOBHE BBIMYKIOCTH. TOYKH
nepern6a. AcUMNTOTH rpaduka QyHKIHH.

[TepBooOpa3zHas u HeolpeaAeaEHHbIN UHTETrpall,
omnpezesieHue U OCHOBHBIE CBOWCTBA. MIHTErpupoBaHue mno
4acTIM W 3aM€Ha I[IEPEMEHHOM B HEOINPEICIEHHOM
WHTETrpale.

Onpenenéunplii  uHTerpasia  Pumana.  Omnpexpenenue,
cBoiictBa. Teopema 0 cpeaHeM, reOMETPUYECKUI CMBICI
HHTETpaIa.

[Tpobnemuas
JCKLUSI

3amMeHa TMEPEMEHHOW M HWHTETPUPOBAHHME IO 4YacTsIM B
onpenenéHHoM uHTerpasie. HecoOCTBEHHbIE MHTETpaIbl
MIEPBOTO U BTOPOTO POJa.

I'eomeTpuyeckre NpUI0KEHNS ONPEIEIEHHOTO HHTErpaa:
HaxoXxjaeHue  muomaaun  ¢uryp (B JAEKapTOBBIX
KOOpJIMHATAX, C TTapaMEeTPUUECKH 3aJ]aHHBIMU TPaHUIIAMH,
B MOJISIPHBIX KOOPJAMHATAX), AJMHA KPUBOH (OMpeneneHue,
MOHSITUE  CHOPSAMIISIEMOM  KpUBOH,  (QOpMYIBl A
HaxOXXJICHUs JUIMHBI), OOBEMBI Ten (MO  ILIOIIAsAM
MIOTIEPEYHBIX CEUCHUI U TEJT BPAIICHUS).

Paz6op
KOHKPETHBIX
CUTYyalHil

OYHKIIMM  HECKOJIBKUX  IEPEMEHHBIX:  OIpe/eeHHe,
crocoObl 3ajnaHus, rpaduk, auHUKM ypoBHA. [lpenen u
HENPEPHIBHOCTD.

Huddepenumpyemoctsb byHKuni HECKOJIBKUX
nepeMeHHBIX. YacTHBIE TPOU3BOIHBIC, X TEOMETPHUYESCKHIMA
cmbicii. Heobxonumoe ycnoBue aud@epeHunpyemMocTH.
Hocrarounoe yCIIOBHE nuddepeHITpyeMOCTH.
JuddepennmpoBanue ca0xKHON QYHKITUH.

[TpousBogupie U AuQQepeHnansl BbICIIUX OPSIKOB.
Teopema o mepecraHoBke Hopsiaka auddepeHnpoBaHus.
®dopmyna KOHEUHBIX MNpupauieHuit u ¢opmyna Teitnopa
JUIs QYHKIMN IBYX NEPEMEHHBIX.
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8

DKcTpeMyM (QYHKIMNH JIBYX MepeMeHHbIX. HeoOxommmoe
yCIIOBUE dKCTpeMyMa. J[ocTaTouHOE yClIOBUE 3KCTPEMYyMA.
[ToBepxHocT B mpocTpaHcTBe. ['pamueHT QyHKUIUU
HECKOJIbKMX IepeMeHHbIX. KacarenpHas IIOCKOCTh K
MOBEPXHOCTH. HesiBubie ¢byHKI1IUY, ux
Qg depeHIpoBanue.

2

JBoiiHOM WHTETpal: OIpe/ICIICHUE, CBONCTBA,
BbIuKciienne.Cpennee 3HA4YCHHE byHKIIUN JIBYX
MEPEMEHHBIX.

[Ipobnemuas
TEKIUs

3ameHa MNEPEMCHHBIX B ﬂBOﬁHOM HHTEIrpajc. Brrancienue
I[BOfIHOI‘O HWHTCI'pajia B HOJIAPHBIX KOOpJAWHATAX.

HpI/IJ'IO)KeHI/IH ﬂBOﬁHBIX HHTCIpajioB: MaccCa IINIaCTUHKHU,
HCHTP MACC IIJIACTUHKHW, MOMCHT MHCPLWH, 00BEMBI TEII.

TporiHOM UHTErpai: ONpeIeIeHUE, CBOMCTBA, BHIYUCIICHHUE.
Cpennee 3HaueHWe (QYHKOHH TPEX  MEPEMEHHBIX.
[TpunoxxeHust TPOMHBIX UHTETPAJIOB.

TpoiiHoii wmHTerpan B CHEepUYeCKHX W MUIMHIPHICCKHX
KOOpJIMHATAX.

HToro 3a BTOpOI cemecTp

36

3anaun, npuBoAAIIUE K AUPPEpPSHINATHHBIM YPABHCHUSIM.
Huddepenunansuple  ypaBHEHHs EPBOrO  IMOPSIKa,
dopmbl npenctaBieHus. 3amada Kommwm nns ypaBHEeHUM
nepBoro  mopsaka. Teopema  CyIIECTBOBaHUS U
enuHcTBeHHOCTH. OOImIee, yacTHoe W oco0oe pelieHue
T hepeHIaIbHOr0 YpaBHEHUS!.

Paz6op
KOHKPETHBIX
CUTYyalHi

['eomeTrpuueckas uHTepnperanus IuddepeHanIbHbIX
YpPaBHEHHH  IIepBOro  nopsaka. MeTon — M30KIUH.
VYpaBHeHusl BbICIIMX MOpsiAKOB: 3amgada Komm, teopema
CYIIECTBOBaHMS W €JAMHCTBEHHOCTH, OOIlee pelIeHue.
HuddepenunanpHple  ypaBHEHHS BTOPOTO  IOPSAJKA:
TEOMETPUUYECKUN N MEXAHUUYECKUI cMBbICH 3aaauu Komn.

Jluneiinbie nuddepeHnmranbaple  ypaBHEeHUS. JIMHEHHBIM
muddepeHManbHbil - onepatop.  CBOMCTBa — pemieHHi
JIMHENHOTO OJIHOPOJHOTO nudepeHIaIbHOTO
ypaBHeHud. Omnpenenurens  Bponckoro.  JIluneinHas
HE3aBUCUMOCTb  PEHIEHUN  JIMHEWHOrO0  OJHOPOJHOTO
ypaBHeHMs, (yHIAMEHTaJbHAs  CHUCTEMa  pELICHUH,
CTPYKTypa OOIIETo pPEIICHHs.

Crpykrypa pelieHus JUHENHOTO OJTHOPOJHOIO
muddepennuanbHOoro  ypaBHeHHs.  Haxokmenwe — ero
pELIEHUsT METOI0M BapHaLlUX TPOU3BOJIBHBIX TOCTOSHHBIX.
[TocTpoenne ¢GyHIAMEHTATHPHOW CHUCTEMBI PEIICHUH s
JUHEHHOTO OJTHOPOJHOTO AU (HepeHInAIBHOTO YpaBHEHUS
C TIOCTOSIHHBIMU KOO PUITMEHTAMHU.

10

[Tonsitue wmcnoBoro psiga. OmpeneneHue CyMMBI psja,
CXOJIMMOCTb M PacXoJUMOCTh YUCIOBBIX psaoB. Kpurepuit
Kommu cxomumoctn psmoB. HeoOxomumoe —ycimoBue
CXOJIUMOCTH psifia. Psiibl ¢ MOJIOKUTENbHBIMU YJICHAMM.

[IpoGnemHuas
JeKIHS
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[Ipusnaku cxomuMocTu: cpaBHeHus, [lamambepa, Komm
(pamukalibHBIN), MHTETpAIbHBIA. Psanel ¢ uieHamu
MPOU3BOJIBHOTO  3HAaKa. AOCONIOTHAasE U YCJIOBHas
CXOJIMMOCTh.  3HAKOYEPENYIOLIUMEeCs  psabl:  Teopema
JleitOHUIIA, OLIEHKA OCTaTKa JICHOHUIIEBCKOTO Psijia.

2

10

OyHkuuoHanbHple  pAnel.  llonstue  paBHOMEpHOU
cxogumoctu.  lIpu3Hak  paBHOMEpPHOH  CXOOUMOCTHU
Beiiepmtpacca. CBolicTBa paBHOMEPHO — CXOJSALIUXCA
PAIIOB. CreneHHbIe PAIBL. Teopema Aobens.
HuddepeHurpoBanue W HMHTETPHUPOBAHUE CTEMEHHBIX
PSIOB.

10

Pasnoxxenue ¢ynkiuit B creneHHoit psan. HeoOxomumoe
YCJIOBHUE PA3JIOKUMOCTH, €AMHCTBEHHOCTh PA3JIOKUMOCTH,
JIOCTaTOYHOE YCIIOBHE Pa3joKUMOCTU. PaznoxxkeHue B

cremennoii psax gyskumii €7, sin X, cosx, In(1+Xx),

(1 + X) ¢ JlpunoxeHus CTENEHHBIX PANOB.

Paz6op
KOHKPETHBIX
CUTYyaLUi

10

Paner Dypse. Paznoxenne byHKIUH B pan
TPUTOHOMETPUYECKUI pan Dypre: HaXO0XIECHUE
K03 (HULIUEHTOB, €AMHCTBEHHOCTh pa3noXKeHus,
CX0IMMOCTh (Teopema upuxie).

Hroro 3a Tpernii cemecTp

18

11

Beenenue. Ilpenmer Teopum BEPOSATHOCTEN M €€ POJIb B
ecrecTBo3HaHUU. CiyyailiHble COOBITHS, ONepaluu Haj
COOBITUSIMH. Krnaccuueckas u reoMeTpuyecKas
BEPOATHOCTb. AKCHOMAaTHYECKOE IIOCTPOECHUE TEOpUHU
BEpOATHOCTEH. Teopema CI0KEHUSI BEPOATHOCTEI.

[Tpobnemuas
JEKIHS

11

VYcnoBHas  BepoSTHOCTh.  He3aBUCHMOCTH — COOBITHIA.
TeopeMbl yMHOXkeHUsI BepoATHOCTeH. DopMmyliia NOJHOU
BeposATHOCTH U Teopema rumnote3 (baiieca). HezaBucumbie
ucnbiTanusi. Cxema wucneitanuii  bepuymnu, dopmyna
bepHyun.

12

CrnyuaiiHple  BEIMUYMHBIL, OINPEAEICHUE W  MPUMEpPHI
Ciy4alHbIX BequunH. @yHKIUA pacupeneneHus, e€
cBOMCTBA. JIUCKpETHBIE M HEIPEPBIBHBIE CIIydaliHbIE
BEIWYUHBL. [IIOTHOCTE BEPOATHOCTM M €€ CBOMCTBA.
Baxseiye 4YHUCIOBBIE XapAKTEPUCTUKH  CIIy4alHOU
BEJIMYMHBI: MaTEMaTU4YECKOE OXXKHMJAHHWE, JHCIEepCHs,
CPEIHEKBAIPAaTUYECKOE  OTKJIIOHEHWE, MX  CBOMCTBA.
Baxnelmme 3aKk0OHbI pacrpeeIeHuUs.

12

CucreMbl cinydallHBIX BEIMYMH (CIIy4aliHbIE BEKTOPBI).
JluckpeTHble U HENpepbIBHbIE CUCTEMBI CIIy4alHBIX
BEJIMYMH. 3aKOHBI PACIpENEIeHNs] CUCTEMBI, UX CBOWCTBA.
He3aBucuMocTs ciydaliHbIX Benu4uH. KoppensuoHHBIN
MOMEHT M KOI()(UIMEHT KOppeNslud, HX CBOWCTBA.
VYcnoBHbIE 3aKOHBI pacrpeaeneHus. YcnoBHOe
MareMaTuueckoe oxuganue. Ilonstne o  QyHKIMH
PETPECCHH.

10




Ne O0neM,
HanmenoBanue tembl HNunoBannoH
pazznenaauciy akaza.ya
- U KpaTKO€ COZECpKaHUE 3aHATUS bl Has Gopma

12 [IpenensHBle TEOpPEMbI TEOPHUH BEpPOATHOCTEH. 3akoH| 2
O6ompmmx uucen. Teopembl YeObimmeBa u  beprymom.

IenTpanbHas npeaenbHas Teopema. Teopema JIsimyHoBa.

13 [TpenMert, 3a1a4i U OCHOBHBIC MOHATHS MaTeMaTHYECKON 2 [TpoGnemuas
cTaTUCTUKH. BpIOOpouHBI MeToa. BapuanwoHHBIN psin U JIEKIUA
BbIOOpOUHast (yHKIMA pacrpenaeneHus. [ pynnupoBaHHAs
BbIOOpKa, ructorpamma. CTaTHCTUYECKOE OICHUBAHUE,
obmme TpeOoBaHMSA K OLEHKaM (HECMEIEHHOCTD,

3 PEKTUBHOCTD, COCTOSITEIIBHOCTD ).

13 CocrosiTeNibHbIC, HECMEIICHHbBIC OLEHKH MaTeMaTHYeckoro| 2
0KUJAHUS u JACTIEPCUMU. Meron
MOMEHTOB.J[OBEpUTEIbHBII MHTEPBAI U JIOBEpUTEIbHAsS
BepoATHOCTb.IloCTpoeHrEe JOBEPUTENBHBIX HMHTEPBAJIOB
JUISL MATEMATUYECKOTO 0KMIAHUS U AUCIIEPCUUA HOPMAJIBHO
pacnpeiesIEeHHON CIIy4YalHOW BEJIMYMHBI

13 Oo0rmras cxema mpoBepkd rumore3. Kpurudeckas oomacts,| 2

ypoBeHb 3HaUMMOCTH. OIMOKM MEPBOro M BTOPOro poja.
[IpoBepka rUNOTE3bI O PABEHCTBE MaTEMaTUYECKUX
O)KMJIAHMM HOPMA@JIBHO  PACHPEICICHHBIX CIIy4alHBIX
BEJIMYMH M TUIIOTE3bl O BHUJE 3aKOHA pacHpeleeHUsl.
Kpurepun Konmoroposa u [lupcona.

13 3agaya perpeccun. OuenuBanue koddpduiuentos wu|l 2

(YHKIIMM PErpeccuu Mo METONy HaMMEHbIIUX KBaJpaToB.
[Toctpoenne JIOBEPUTENBHBIX MHTEPBAJIOB JUTSt
K02 (UIIMEHTOB 1 3HaYeHUH (PYHKIIMU perpeccuu.
HToro 3a yeTBépTHIi ceMecTp 18
NUTOIo 108
4.3 3aHATHUSA CEMUHAPCKOr0 TUNA
4.3.1. CeMmuHapbl, NPAKTHYECKHE 3aHATUS
Ne O0newMm,
HaumenoBanue temsl HNunoBanmon
pazaenaguciy akaja.ya
AUV U KpaTKo€ CO/Iep KaHNE 3aHATUS bl Hasihpopma

1 Martpuupl. Oneparuu Hax Matpuiiamu. Onpeaenureny, ux| 4
CBOMCTBA.

1 ®opmynsl Kpamepa. Haxoxxaenne oOpaTHON MaTpHIIbL. 2 -

1 Panr wmatpumbl. JieMeHTapHble TmpeoOpa3oBaHus Haa| 6 -
cTpokamu. Pemenue cucreM JIMHEWHBIX YpaBHEHMI
Metonom [laycca. CBolicTBa OJHOPOAHBIX  CHCTEM
JIMHEWHBIX YPABHEHUM.

1 KonTtposnbHas padora Ne 1 2 -

2 JluHelHble onepanuy HaJl BEKTOpaMH. 2 -

2 CkansipHOe, BEKTOPHOE, CMEIIaHHOe Mpou3BencHue, ux| 4

¢busznueckuit U reomerpuueckuil cMmpici. I[Ipumenenue k
pELICHUIO0 TEOMETPUYECKUX 3aa4.

11




Ne O0neM,
HaumenoBanue TeMbl uaHoBanmon
pazzenaguciy akaj.Ja
AL U KpaTKO€ CO/IEP KaHNUE 3aHATUS bl Hasihopma
2 [TnockocTh W mpsiMast B mpocTpaHcTBe. Pasmuunbie Bunmsl| 6
ypaBHEHUH. 3ajauyd Ha HOpSIMYH0 M IUIOCKOCTh B
ITPOCTPAHCTBE.
3 Onepanuu HaJl KOMIUIEKCHBIMHU YHUCIIAMHU. 2
4 ITonsaTne npezena. Beruucnenue npenenos| 4 |Mo3sroBoi
anreOpandyeckux BblpakeHuil. Heompenenénnoctu Buzaa HITYPM
o0 0
JR— , {w f— w}, J—
00 0
4 3amevarenbHbIC Mpe/esbl. JKBUBAJICHTHbIE OcckoHeuHO| 4
Manble.  BpluncieHue — NpenenoB  TPaHCLEHAEHTHBIX
byHKIHi.
4 Konrponsnast pabora Ne 2. 2
5 [MpomsBomHas pyHKIMH B TOYKe. TaOyMia mMpOU3BOIHBIX, 8
OCHOBHBIE IIpaBuJIa nuddepeHIpoBaHus.
Jlorapudmuueckoe muddepennmporanue. IIpousBogHbIC
BBICIINX MOPSIAKOB.
5 KonTpomnbnas padora Ne 3 2
4 PackpsiTHe HeomnmpeneneHHOCTEN BUIA {100 }.HaxomﬂeHHe 2 |pynnosas
ACHMIITOT TpauKOB (PYHKITHH. prcKycens
6 3aayn Ha TPUMCHEHHE MPOU3BOJAHON (yHKuMi omHoii| 4
MEPEMEHHOM.
Hroro 3a nepsulii ceMecTp 94
6 [TonHoe wuccnenoBaHue (GYHKIUE © TOCTpoeHHE uX| 2
rpaduKoB.
7 [TepBooOpa3Has U HeompeleiEHHbI uHTerpan. Tabmuima| 2 |Pasbdop
uHTerpanoB. HemocpencTBeHHOE HHTErPUPOBAHUE. KOHKPETHBIX
CUTYalUI
7 3aMeHa IEpEMEHHOM B HEOIIPEIETIEHHOM HHTETpaJIe. 2
7 WHTErprpoBaHueE M0 YacTsIM. 2
7 VHTerpupoBanue pallMoOHAIbHBIX (QYHKIIMH. 2
7 HHTerpupoBanyre TPUrOHOMETPUYECKUX BBIPAKEHUM. 2
7 HNHTerpupoBanne nppaMoOHaIBHBIX BBIPAKEHUN 2
7 Onpenenéunpiii uaterpai. ®opmyna Hetorona-Jleitonuma.| 4
3amMeHa NEepeMEHHOM W MHTErpUPOBAHME IO YACTAIM B
OIIpEAEIEHHOM NHTETpaJIE.
7 HecoOctBennsie nnrterpans! |-ro ull-ro poxa. 2 |Tpymmosast
JUCKYCCHS
7 KonTponbnas pabora Ne 4. 2
7 I'eomeTpruuecKre NPUIIOKEHNUS ONIPEAEIEHHOTO NHTETpaIa 6
8 DyHKIMKA HECKOJIBKUX MEPEMEHHBIX: OCHOBHBIC TMOHSATHS.| 2
YacTHble IPOU3BOIHbIE, MOJIHBIN TuddepeHumar.
8 YactHble mpom3BoaHble u auddepenuuans  Boicimx| 4

MOPAIKOB. OJKCTpeMyM (YHKIMHA JABYX MEpPEMEHHBIX,
HauOolplllee W HaWMEHbIee 3HaueHHe (YHKIUM B
3aMKHYTOM 00JIACTH.

12




Ne O0neM,
paszenamen HaumenoBanue TeMbl aKaua uaHoBanmon
MIUAHGL U KPaTKOE COJIEPKaHHUE 3aHATHS chl Hasihopma
8 Beruncienne  ABOWHBIX —~ MHTErpajioB B JICKapTOBBIX| 6
KOOpAMHATaX
8 Beruncinenne  ABOWHBIX — MHTErpajoB B noisipHeix| 2 |Pasbdop
KOOpAMHATaX KOHKPETHBIX
CUTYyalUi
8 KontponbHas padorta No 5 2
8 IIpunokeHne NBOMHBIX HHTErPaJIOB 2
8 Brruuciienne TpoHHBIX HHTErpayioB. llunuHapuueckue 8
koopauHaTel. Cdepudeckue KOOpPAMHATHL. 3ajadd  Ha
IPUIIOKEHUS TPOMHBIX UHTEIPAJIOB.
HTroro 3a BTOpOIi cemecTp o4
9 Jnddepennnansapie ypaBHEHHS IEPBOTO MOPSIKA 6
9 Mertoabl  mOHWKeHHs —mopsaka  auddepeHnmanbHeix| 2 |Pasdop
YpPaBHEHUU KOHKPETHBIX
CUTYalUI
9 Jluneiinpie audepeHranbHble  ypaBHCHUS — BBICIINX| 2
nopsakoB. Iloctpoenue  (GyHIaMEHTaJIBHOM  CHCTEMBI
pemeHuii Al OAHOPOJHOTO YpPaBHEHUS C IMOCTOSHHBIMH
kodpurmenTamu
9 JInueiinblie HEOJTHOPO/THBIE nuddepeHInaTbHbIC 2
ypaBHEHHMs BbIcIINX NopsikoB. Meton Jlarpanxka.
9 Jluneiinbie HEOIHOPOHBIC nuddepeHuanbape| 2
YpaBHEHHsI BBICHIMX IOPSAIKOB C TMPaBOH  YacThIO
CIELIMAIBHOTO BHJIA.
9 KonTtponpHast pabora Ne 6 2
10 CxomuMoCTh YHUCIOBBIX psinoB. OcHoBHble moHsATHA.| 4  |[pymmoBas
[Tpu3HAKH CXOAMMOCTH 3HAKOTIOCTOSTHHBIX PSIJIOB. JICKYCCHSI
10 CXOIMMOCTh 3HAKOICPEMEHHBIX psIoB. AOcomtoTHas u| 2
yCJIOBHasi CXoauMOoCTh. [Ipu3nak JleitOnua.
10 OyHKINOHAIbHBIE PAIBL. Oo6nacrtn CXOOUMOCTH. 2
CXOJIMOCTP CTETIEHHBIX PSIJIOB.
10 KonTponbnas padorta Ne 7 2
10 Paznoxenue GyHKIMN B CTENEHHON psif 2
10 [lpuMeHeHHe  CTEMEHHBIX  PSAAOB:  MPHOMIKEHHBIE| 2
BBIUUCIICHUS 3HAa4YeHU N ¢byHKIMY, BBIUUCIICHUE
MHTErpasioB, penieHne quddepeHIanbHbIX ypaBHEHUH.
10 Paznoxenue GyHKIMN B TpPUrOHOMETpUUECKUi psig Dypbe 6
Hroro 3a Tperuii cemecTp 36
11 Knaccuueckoe u CTaTUCTUYECKOE ompenenenne| 2  |(I'pymmoBas
BeposiTHOCTH. Omnepanuu Hajx COOBITHSAMH. Teopembl JMCKYCCHS
CIIO’KEHUSI 1 YMHOKEHHSI BEPOSITHOCTEH.
11 Omepanuu  Hag coObitusimu.  Teopembl crnoxenus u| 2 |Mo3rooii
YMHO)KEHUS BEPOSITHOCTEH. MITYpM
11 DopMyita OJIHON BEPOATHOCTU U TeopeMa baiiecca. 2
11 Hezasucumeble ucnbitanus. Popmyina beprysuin. 2
11 Konrposnbnas pabora Ne 8 2

13




Ne O0neM,
HaumenoBanue tembl HNunoBannoH
paszaenaauciy akaj.Ja
U KpaTKO€ CO/IEP KaHNUE 3aHATUS Hasihopma
UTUTHHBI CBI
12 JIMCKpETHBIC  ClOy4YaiHble BEIHMYMHBL. BHHOMHANBHBIA| 2
3aKOH pacnpezeneHus, pacupenenenue Ilyaccona.
12 HenpepbiBHBIE —Cay4aiiHble BEJIWYMHBI. PaBHOMEpHBIH,| 2
I0Ka3aTeJIbHbII, HOPMAJIbHBIN 3aKOH PacIpeAcICHUs.
12 CucreMbl  CIy4allHbIX  BEIMYMH  (HCNPEPBIBHBIX H| 2
JTUCKPETHBIX).
12 Kourposnbhast pabora Ne 9 2
12 CucTeMbl  CIIly4allHBIX  BEJIMYMH  (HENPEPBIBHBIX H| 2
JUCKPETHBIX).
12 DYHKIIUU CTy4alHBIX BEIMYUH. 2
13 Bapuatmonnslii  psaq W BbIOOpouHas  QyHKOmS| 2
pacnpeneseHusl. ['pynnupoBanHas BBIOOpKa u
rucTorpaMMa. MeToa MOMEHTOB.
13 [Toctpoenue JIOBEPHUTEITHHBIX UHTEPBAJIOB | 2
MaTEeMaTHUYECKOTO OXUJAHUS W JAUCIEPCHH HOPMAJBHO
pacnpenes€HHON CIIy4yaliHOW BEJTUYUHBI.
13 [IpoBepka CTATHCTHYSCKMX THUIOTE3 O BHAC 3akoHa| 4
pacmpenenenns — CIydaHOM  BENMYMHBI  (KpUTepuit
ITupcona).
13 [IpoBepka CTATUCTHYECKMX THUIOTE3 O  paBeHCTBE| 2
MaTEeMaTHYECKUX OXUIAHUM W AUCIEPCHH HOPMAaJIbHO
pacnpenes€HHbIX CIYYailHbIX BEJIUYUH.
13 3agaya perpeccur. MeToJ HaWMMEHbIIMX KBagpaToB.| 4
[Toctpoenne JIOBEPUTENBHBIX WHTEPBAJIOB TUISE
K02 (UIIMEHTOB 1 3HaYeHUH (PYHKIIMU perpeccuu.
HToro 3a yeTBépTHIi cemecTp 36
UTOIro 180
4.3.2. JlaGopaTopHbIe 3aHATUS
Ne OO0newMm,
HaunmeHnoBanue Tembl
pasznena akan. |[Ipumeuanue
U KPaTKO€ COJIepyKaHue 3aHATHS
JTUCTUTUTAHBI qachl
He npexgycMmoTrpensl
4.4.CamocTosATe/IbHAsA pab0Ta 00y4YaIHXCA
Ne O0newM,
IIepeuens BOIIPOCOB ISt dopma
paszzenauci akaj.Ja
ALTAHLL CaMOCTOSITENIbHOTO U3yUEHUs bl KOHTPOJIS
1 Pasnmuunele  Merombl  BemcIeHHWS — ompenenurtenei| 20 Kp, 13,
KBaJIpaTHBIX MaTpull. METOAsl pelleHusT W aHalIu3a BOIIPOCHI K
CUCTEM JIMHENHBIX YPaBHEHUH. Beimonuenue 3a4€Ty
WHIUBUAYAIBHOTO 3aJaHUs, MOATOTOBKA K KOHTPOJHHOM
paboTe, MOATOTOBKA K 3a4ETy..
2 Pemenne reomerpuueckmx 3amad merogamu BekTopHou| 20 | M3, Bompocs

aJ'Il“e6pLI U aHaJIUTHYEeCKOM reoOMCTpHHU. Brinonnenue

VHIUBUYAIBHOTO 3aJaHus, IOJITOTOBKA K 3a4€TYy.

K 3a4€Ty
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Ne O0newM,

IIepeuenb BOIIPOCOB ISt ®opma
pasienazuell CaMOCTOSITEJIbHOTO U3yUEHUs araiHa KOHTPOJIS
UTUIAHBI CBI

3 Bo3BeneHue B creneHb KOMIUIEKCHBIX uucel, u3piaeuenue| 16 | W3, Bompockl
KOpHs.  BblnonHeHue — MHOMBUAYalIbHOIO  3aJaHUS, K 3auéTy
IIOJITOTOBKA K 3a4€Ty.

4 Omnpenenenue npezaena B pazinuHbix cutyanusx. Meronsr| 20- | Kp, Bompocs!
pPacKpbITUs ~ HEONpPEAeNIEHHOCTEH  MpU  BBIYHCIECHUU K 9K3aMEeHY
nipenesnoB.[ToAroToBka K KOHTPOJILHOW paboTe M SK3aMEHY.

5 OcBoenne texuuku nuddepennuponanus. [logrotroBka x| 24 | Kp, Bompocs!
KOHTPOJIHOM paboTe. K 9K3aMEHY

6 [TonmHoe wccnenoBanue QYHKIUM W TOCTpoeHue e¢| 22 PI'P
rpaduka. Beimonaenue PI'P.

7 Meronsl UHTETPUPOBAHUS. Tpuronomerpuueckue| 18 Kp, PT'P,
nojacTaHoBKU, auddepeHnunansuelii Ounom. Crenuduka BOITPOCHI K
BBIUMCIICHUSI ONpENeNEHHbIX HHTerpanoB. Haxoxnenue 9K3aMEHY
wiomanae ¢uryp M JUIMH KPUBBIX B IOJISPHBIX
KoopJauHaTax. BeluncieHne o00bEMOB Tell BpallleHUs
METOZOM IUJIUHAPHYECKUX 00osouek. BeimoaHnenue PIP,
noaroroBka k Kp Ne 4 u sx3ameny.

8 Metonsl mpenctaBneHuss (GyHKUMHA OBYX MepeMeHHbIX:| 13 Kp, PT'P,
tabmuna, rpapuk, TuHMKA ypoBHsA. Dopmyna Teitnopa u BOIIPOCHI K
SKCTpeMyM  (YHKIMH  JBYX TIEpEMEHHBIX. 3aMeHa 9K3aMeHy
IIEPEMEHHBIX B KpAaTHBIX MHTerpanax. Bemosinenune PIP,
noaroroBka Kk Kp Ne 5 u sx3ameny.

HToro 3a nepBblii Kypc 153

9 VYpaBHeHUs, TpUBOAAIIMECS K  ONHOPOJHBIM  wiu| 8 Kp, Bompocsl
JUHEWHBIM TU(PepeHIMaIbHBIM  YPABHEHUSIM TEPBOTO K DK3aMEHY
nopsaaka. PasznuuHble METOAbl TOHMXKEHHS IOpsiiKa
muddepennmanbHbx ypaBHeHud. [ToarotoBka k Kp Ne6 u
9K3aMEHY.

10 CyMMHpOBaHHE YMCIOBBIX M (YHKIMOHAJIBHBIX psJOB.| 6 Kp, PI'P,
Paznoxxenne  QyHKIMIT B TPUTOHOMETPUYECKHE U BOIIPOCHI K
00001ménHbIe psaasl Dypbe. Beimonnenue PI'P, noaroroska JK3aMeHY
K DK3aMEHY.

11 OnemenTsl koMOuHaTopuku. Ilpumenenune Qopmynsr| 15 | Kp, Bompocs!
MOJIHOM BeposiTHOcTH U Qopmynsl baiteca. IlpeaenbHbie K DK3aMEHY
ciyyan cxeMsl ucnbiTanuit bepuysnu. Iloaroroska k Kp 8
U DK3aMEHY.

12 Baxaeiiime 3akoHbI pacripesienieHus ciydailupix Bennuus,| 15 | Kp, Bompocs!
BBIYMCIICHHE WX XapakTtepucTuk. IloaroroBka x Kp 9 u K DK3aMEHY
JK3aMEHY.

13 Komnbrotepusie  meronasl  pacuéra  cratuctuueckux| 20 |PI'P, Bompocsl
XapakTepucTuk. IlpoBepka CTaTHUCTUYECKUX THUIOTE3. K 9K3aMEHY
Beinonuenue PI'P.

HToro 3a BTOpPOIi Kypc 64
nUTOoro 217
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5. [lepeyeHb yueOHO-METOAMYECKOT0 O0ecTIeYeHHs IJIsl CAMOCTOSTeILHOM
padoTHI 00y4aIONIUXCH MO AUCIHUIINHE

Metoanyeckue yKazaHus JJsi 00y4Jaromuxcst 0 OPTaHU3aIH CaMOCTOSITEIbHON paboOThI
10 JUCLUUIUIMHE, BKJIIOYas MEpPEYCHb TEM CaMOCTOSTEIBHOW paboOThl, (OPMBI TEKYILIETO
KOHTPOJIS [0 JUCHMIUIMHE W TPeOOBaHWS K WX BBINOJHCHHIO Pa3MELICHbI B DICKTPOHHOU
UH(POPMALMOHHO-00pa30BaTENbHOM cpene CIIoI'TU(TY) Ha caiite
Menus:http://media.technolog.edu.ru

6.(I)OHII OLCHOYHBLIX CPEACTB 1JIsl MPOBCACHUA HpOMe)I(yTO‘IHOﬁ arTrecranmumn

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOINPHITUNH TEKYIIEro KOHTPOJIS
HIO3BOJISICT TIPEBBICHTH (JOCTUTHYThH) TOPOTOBBIH YPOBEHB («yIOBICTBOPUTEIHHO») OCBOCHHUS
NPEIYCMOTPEHHBIX 3JIEMEHTOB KOMITETEHIIHA.

Pe3ynpraThl AMCHMIIMHBI CYHMTAIOTCS JOCTUTHYTBIMH, €CIH JUIS BCEX DJEMEHTOB
KOMITETEHIIM MPEBBIIICH (JOCTUTHYT) MOPOTOBBI YPOBEHb OCBOCHHUSI KOMIIETEHIIMHN Ha TaHHOM
JTame.

[TpomesxyTouHas aTTecTanus 1Mo AUCHUILIMHE TPOBOAUTCS B (hopMe 3aUeTa U IK3aMEHOB.
K crmaue 3auera M 9K3aMEHOB JIOMYCKAIOTCS CTYACHTHI, BHIOJHHUBIINE BCE (POPMBI TEKYIIETO
KOHTPOJISI.

3ageTn  9K3aMEeH  IpeAyCMaTpUBAalOT  BbIOOPOYHYIO  TPOBEPKY  OCBOEHUS
IPEYCMOTPEHHBIX AJIEMEHTOB KOMIICTCHIIMH ¥ KOMIUICKTYIOTCSI BOIIPOCaMU (3aaHUsIMU) JIBYX
BUJIOB: TEOPETUUECKUI BONPOC (U151 IPOBEPKH 3HAHHIA) M MPAKTUIECKOE 3aJaHue(1JIs TPOBEPKH
YMEHHIA ¥ HaBBIKOB).

[Tpu cnaue 3ayera WM SK3aMEeHa CTYIEHT MOJIY4YaeT JiBa BOIIPOCA U3 EPEUHs BOIPOCOB U
OJTHO MIPAKTUYECKOE 3a/1laHHe, BPEMs MTOJITOTOBKH CTYJCHTA K YCTHOMY OTBETY - J10 45 MUH.

@DOoH/1 OLIEHOUHBIX CPEJICTB 110 AUCLMILIMHE pescTaieH B [IpunoxennuNe 1.

7. IlepevyeHb OCHOBHO¥ U JONOJHUTEILHOMH Y4eOHOI JTUTEPATYPBHI,

H€OﬁXOHI’IMOﬁ AJIF OCBOCHUSA JUCHHUILIINHBI
a) OCHOBHAsI JIUTEPATypa:

1. IIunaues, B.C. Bricmrags Maremaruka / B. C. Illlumaues. - M.: Bricmasg 1mikona,
2008. -479 c.

2. bexnemumen, JI. B. Kype aHanutuueckoil reoMeTpuM U JHMHEHHOW anredpsl /
J1. B. bexnemues. - M.: Jlans, 2015. — 484 c.

3. bepman, I.H. COopuuk 3amady 10 Kypcy MareMaTH4yecKoro aHammza /

I'. H. bepman. -CII6.: JIans, 2006. — 608 c.

4. Kynpssues, JI. JI. Kypc maremaruueckoro ananmza / JI. JI. Kyapssues.- M.: Jpoda,
T. 1-2006. - 702 c.

S. HemunoBuy, b.II.  JIuddepenumansusle  ypaBHeHHs:  yyeOHoe  mocoOue  /
b. I1. lemunosuy, B. I1. Moaenos. — CI16.,M.; Kpacunonap: Jlans, 2008. — 276 c.
6. l'aBpuiioB, B.P. KpaTHele W KpUBOJMHENHBIE WHTErpaJbl. DJIIEMEHTHl TEOPUHU IOJIS:

VYuebuuk ans Bty3oB / B.P.TaBpunos, E.E.HWBanosa, B.Jl. Mopo3oBa; mojn pexn.
B. C. 3apybuna, A.Il. Kpumenko.- 3-e wusn., wucnp.- M.: Hzg-so MITY wum.
H. D. baymana, 2008. — 491 c.

MeTOoAUYeCKUe YKA3aHUsl:
1. Mananuna, O.B. Bekropnas anreOpa. AHamuTHueckass TeoMeTpus (CHpaBOUYHBIE
Matepuainbl):  MeroA. ykazanus / O.B. [lansnuna, T.A. VYnaHosa.. -
CII6.:.CIToI' TU(TY),kad. Beicur. matematuku 2008. — 21 ¢. (OB)

2. Mananuua, O.B. JluneiiHas anreOpa (cmpaBouyHBIE MaTepHajbl): METON. yKa3aHus /
O. B. lllansnuna, T. A. VYnanosa; CIIGI'TU(TY). Kad.Bbicui. maremaruxu. - CIIO.,
2008. - 19 c. (Ob)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

[Mansanuna, O.B. TunoBble BapuaHThl KOHTPOJIBHOW paboThl Mo Teme BekTopHas
anreOpa W aHaIUTHYecKass reomeTpus: wMeroa. ykazanusa / O. B. lansnuHa,
H. H. T'm3nep, B. C. Kamuronos; CIIGI'TU(TY). Kad.Beicmi. marematuku. - CII6.,
2009. - 23 c. (Ob)

I'py3nkoB, A.A. DiaeMEHTHI TEOPHH MPEIEiIoB: MeToiA. ykazaHus / A. A.'py3akos,
M. b. Kymmuunenko; CIT6I' TU(TY). Kad.sbicui. matemaTtuku. - CI16., 2010. — 64 c. (Ob)

CnoGonunckas, T.B. Ilpenensl. Pexomenpauuy K pelIeHUIO 3a7ad KOHTPOJIbHOU
pabotel: Meron. ykazanus / T. B. Cnobomunckas, A. A. I'py3akos, M. b. Kynmunnenko;
CIIOI'TU(TY). Kad.Bbictn. matematuku. - CII6., 2010. — 29 c. (Ob)

[Hansrmuuaa, O. B. Tlpemen u HenmpepbiBHOCTH ¢GyHKIMU. CHpaBOYHBIC MaTEpHAIBI.:
meton.yka3anus / O. B. lllansnuna, T. A. Ynanosa, B. C. Kanuronos. — CII6., 2012. —
22 c. (OBb)

[Hansruuaa, O. B. IlpousBomnbie u auddepennnansl. CrnpaBoyHble MaTepHaNbl. /
O. B. lllansnuna, T. A. Ynanoa, B. C. KanutonoB. — CII6.: CII6GI'TU(TY), 2012. —
18 c. (Ob)

Pemennie TUMOBBIX BapUaHTOB KOHTPOJIBHOW pabOTHl MO TeMEe MPOM3BOAHBIE (PYHKIIMH
onHOM mepemenHoi: meroa.ykazanus / 1. E. backakosa, T. B. Bunnuk, H. H. ['u3nep,
A. J1. babaes.- CII6.: CITIOGI TU(TVY). Kad.Beicr. matemaruku, 2011. — 16 ¢. (Ob)

[Mpumenenne audQepeHIInanbHOTO HMCUUCICHUS K HCCICAOBAaHUIO (YHKIUHA W
nocrpoenuto rpadukoB: wmeton.ykazanus / T.B. Cnoboagunckas, II. E. backakosa,
A. A. I'py3zakoB, H. H.T'uznep, 1O. A. HeoGepaun. - CII6.: CIIOI'TU(TY), 2013.-
25 c. (Ob)

Knumosunkas, H. M. Unrterpansl ¢GyHKIUN OIHOW NepeMEeHHOW: MeToj.yka3zaHus /
H. M. Knumosuikas, A. A. I'py3akos. - CII6.: CII6I' TU(TY), 2013. — 56 c.

I'py3nkoB, A. A. TexHuKa BBIYHCICHHUS ONpPEICICHHBIX MHTETPANIOB: METO.yKa3aHus /
A. A. I'pyzaxos. — CII6.: CIIOI' TU(TY), 2012. — 61 c. (Ob)

I'pyznkoB, A. A. HuTerpanpHOoe ucuuciaeHue (YHKUMN OHOM INepeMeHHOW: ydeOHoe
nocobue / A. A. I'pyzakos. - CI16.: CIIOI' TU(TYVY), 2013. — 139 c. (3b)

NnnuBuayanbuble 3amaHus 1o TeMe «lIpumoskeHus OMNpenerIeHHOro MHTerpaiay:
meroa.ykazauus /  T.B.Cnob6onunckas, B. B. bepesnukoa, Il. E. backakosa,
H. M. Kimumogwutkas, A. H. [Taynscen. - CI16.: CIIGI TU(TY), 2006. — 52 ¢. (OB)

I'py3nkoB, A. A. BeluucieHue M NPUIOKEHHUS JABOHHBIX HMHTETPaioB: METOAWYECKHE
ykazanus / A. A.I'pysakoB, M. b. Kymuunenxo. - CII6.: CIIOI'TU(TY), 2013. -
58 c. (Ob)

Bunnuk, T. B. BpeluncieHne TpOWHBIX HMHTETpPalioB B ACKAPTOBBIX M KPUBOJIMHEMHBIX
KoopauHaTax:  meroguueckue — ykazanus /  T. B.Bunnuk, A. A.I'py3axos,
M. B. Kymuunenko CII6.: CTIOI' TU(TY), 2013. — 53 ¢. (OB)

®arraxoBa, M. B. Jluneitnsie nuddepeHnmansuple ypaBHeHus: N-ro nopsaka. Pemenue
3amad: metoj. ykazanus / M. B. darraxosa, M. b. Kymuunenko, H. M. KnumoBurikas;
CIIGI' TU(TY). Kad.Bbicr. matematuku. - CII6., 2009. — 65 c. (Ob)

Mansnunaa, O. B. O0bikHOBeHHBIE MU epeHnanbHble ypaBHEHUs : yuebHoe nocodue /
O. B. lllansnuna, B. C. Kanutonos; CII6., CIIGI TU(TY). Kad.maremaruxu, 2013. —
38 c. (Ob)

I'py3axoB, A.A. Psangei: yueOHoe mnocobue / A.A.I'pysakos, O. B. llansnuna,
B. C. Kanuronos. - CII6.: CII6BI' TU(TVY), 2014. — 65 c. (Ob)

TunoBble BapuaHThl KOHTPOJBHOW pPAa0OTHI MO TEeMe psAbl : METOA. yKasaHus /
I1. E. Backakosa [u ap.]; CIIOI TU(TY). Kad.Beicm. maTtematuku. - CI16., 2007. — 20 c.
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20.

21.

22.

PxoncHunkwmii, A. B. Teopust BeposTHOCTEH M MaTeMaTHYeCKash CTaTUCTHKA: Y4eOHOe
nocobue / A. B. Pxxoncuunkwuii - CI16.: CITOI'TU(TY), 2009. — 58 c. (OB)

Jlykuna, M. B. Ilpumepsl pemieHusi 3agad 1o Teopur BepositTHocTel. CriydaitHbie
coObITHs: yueOHoe ocobue / M. B. Jlykuna, E. B. Munosanosuu — CI16: CIIGI TU(TY),
2007.—54 c.

Honromonos, 1. B. Ctaructiueckoe olleHUBaHUE W MPOBEPKA CTATUCTHYECKUX THUIIOTE3:
Meroa.ykazanus / [[. B. Jonromnosos. - CI16: CIIGI TU(TY), 2014. — 14 c. (Ob)

0) 10MOJTHUTEJIbHAS JIUTEpaTypa:

1.

3amoposkern;, I'. . PykoBoACTBO K pelLIeHHIO 3agad IO MaTeMaTHYECKOMY aHajau3y /
I'. . 3anmopoxer. - CI16.: Jlaas, 2009. -460 c.

Kysnenos, JI. A. COopHUK 3aJaHWii TIO BBICHIEH MaTeMaTHKe (THUIIOBBIE pacdeThl) /
JI. A. Ky3nenog. - CII6.: JIans, 2008. -239 c.

I'mypman, B.E. Teopust BeposiTHOCTEH 1 MaTeMaTh4ecKas CTaTHCTUKA: yueOHOe mocodue
s By30B / B. E. 'mypman. - M.: Beiciiee obpazoBanue, 2006. — 479 c.

I'mypman, B.E. PykoBoICTBO K pemeHHIO 3a1ad [0 TEOPUU BEPOATHOCTEH U
MaTEeMaTHYeCKON CTaTUCTHKE: yuyeOHoe mocobue st By3oB / B. E. I'mypman. - M.:
HOpaiit, 2011. — 404 c.

B) BCIIOMOTaTeJIbHAs JINTepaTypa:

1.

MypatoB, O.B. [QuddepeHnuanbHble ypaBHCHHS B MaTEMAaTHUYECKHX MOJEIISIX
TEXHOJIOTHYECKHX IpoleccoB: Meroauueckue ykazanus / O. B. Myparos. - JL.: JITU um.
Jlencogera. Kad.mpuki. matematuku. - 1989. — 18 c.

[Montpsarun, JI. C. 3nakoMcTBO C BhIcIIedl MaTematukoil. JluddepeHunansubie
ypaBHeHust u ux npuioxenus / JI. C. [lontpsarus. - M.: Hayka. ['n. pen. ¢us.-mar. nur.,
1988. — 207 c.

ITonomapeB, K.K. CocraBnenne u pemeHue audQepeHuanbHbpIX ypaBHEHUN
HHXXCHCPHO-TEXHUYCCKHUX 3aJay: nocooue JJISL (1)I/ISI/IKO-MaTeMaTI/I‘-ICCKI/IX q)aKYHI)TeTOB
negarornyeckux nHCTUTYTOB / K. K. Tlonomapes. - M.: I'ocyunenusaar, 1962. — 184 c.

Bunnuk, T.B. TunoBble BapuaHTbl KOHTPOJbHON paboTel mo Teme OOBIKHOBEHHBIE
muddepeHnnanbaple ypaBHeHus : meroA. ykasanus / T. B. Bunnuk, H. H. ['uznep ;
CI6I'TU(TY). Kad.Beicur. matemaruku. - CII6., 2005. — 21 c.

OcCHOBBI MNpUKIAAHOM MareMaTUKU. Teopus BepOATHOCTEM M  MaTeMaTH4ecKas
craructuka / A. M. A3zuzos, A. I'. Kypuupss, B. I'. Hukurenko. - CI16.: Xumus, 1994. —
263 c.

BopoBkoB, A. A. Teopus BeposTHocTel: yueOHoe mocodue / A. A. bopoBkoB. - M.:
Hayka, 1986. — 431 c.

Teopuss BeposiTHOCTEH. BeposTHOCTH  COOBITHI:  METOAMYECKHE  yKazaHus /
JI. B. AmxemsiH u ap. - CI16.: CIIOBI TU(TYVY), 1992. — 48 c.

Kynpssues, JI. JI. Kypc maremarnueckoro anmammsa / JI. JI. Kyapssues.- M.: Jlpoda,
T.2-2004.—-720 c.

8. Ilepeuenb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«/HTEpHEeT», HEOOXOAUMBIX [IJISI 0CBOCHHS TUCIUILINHBI

y4ueOnbIi miaH, PI1/] u yueOHO-MeTommueckue matepuansi:http://media.technolog.edu.ru
AIEKTPOHHO-OMOINOTEYHBIE CUCTEMBI:

«ONeKTpOHHBIH YuTANBHBIH 321 — bubnmoTex» https://technolog.bibliotech.ru/;
«JIanb» https://e.lanbook.com/books/.
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9. MeToauueckue YKazanud 1Jisd oﬁyqammnxm M0 OCBOCHHUI0 JUCIHUITJIMHBI

Bce Buabl 3aHaTHMi 10 auciuiuivHe «MaremaTuka» IMPOBOIATCS B COOTBETCTBUU C
TpeboBanusmu cieayromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbix 3ansTuii. JJabopatopHbie 3aHATHSI.
OO6uue TpeGoBaHUSA K OPraHU3alMK U IIPOBEACHUIO.

CTII CII6I'TU 040-02. KC VYK/IB. Bugsl yuebubix 3anstuid. Jlekumsa. OOmme
TpeOOBaHUS;

CTO CIIoI'TH 018-2014. KC VYK/B. Bunbel yueOHbix 3ansatuil. CeMuHapbsl U
npakTudeckue 3aHaTus. Oouie TpedoBaHUs K OpraHu3alyy U IPOBEACHHUIO.

CTII CIIGI'TH 048-2009. KC VKBJA. Bunel yuebHbIX 3aHsaTuil. CamocTosTeIbHAs
IlaHupyemas pabora cryeHToB. O0mue TpeOoBaHus K OpraHU3aluy U IPOBEICHUIO.

CTII CITI6I'TU 016-2015. KC YKB/I. ITopsigok mpoBeieHUs 3a4€TOB U IK3aMEHOB.

IInanupoBaHue BpeMeHHU, HEOOXOJMMOIO Ha W3yY€HHUE JAHHOM AMCLUIUIMHBI, JIydlle
BCEr0 OCYILECTBIISITH HA BECH CEMECTp, IpelycMaTpuBas IPU 3TOM PETYJSIPHOE MOBTOPEHHUE
IpoiiIeHHOr0 MaTepuaa.

OCHOBHBIMH YCIIOBUSIMHM IPAaBUJIBHOM OpraHu3aluy yd4eOHOro Impoiiecca Juisl CTYA€HTOB
SBIISICTCS:

IJIAHOBOCTh B OpPraHU3aluu yueOHOU padoThl;

Cephe3HOE OTHOILEHHE K U3YUYEHHUIO MaTepuana;

MIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTyIEHT JNOJDKEH NPUXOAUTh, UMesl Oarak 3HaHUM W BOIIPOCOB IO yXKe
M3Y4YEHHOMY MaTepuaiy.

10. ITepeyens MHGPOPMANMOHHBIX TEXHOJIOTUH, HCIIOJIb3yeMbIX IIPH
OCYLIeCTBJIEHHMH 00Pa30BaTeJILHOI0 MPOoLecca M0 JUCHHUILINHE

10.1. UHpopMaLUOHHBIE TEXHOJIOTUH

B ydeOHOM mporecce 1O JaHHOM JUCHUIUIMHE TPEAYCMOTPEHO HCIOJIb30BAaHUE
WH(OPMAIIMOHHBIX TEXHOJIOTHI:

YTEHHE JICKIUWA C UCTI0JIb30BAHUEM TPE3EHTALINN;

B3aMMOJICHCTBHE ¢ 00YYAOIIUMHUCS TOCPEACTBOM AIIEKTPOHHON MOUTHI.

10.2. [IporpamMMHOe oGecnieyeHr e
[Tpu BeimonHenuu PI'P cTyaeHTHI HCTONIB3YIOT MaKeT MPUKIAAHBIX Tporpamm Mathcad.

10.3. UHpopManmOHHbIE CIPABOYHbIE CUCTEMBbI

wolframalpha.com/examples/mathematics

11. MaTepuanbHoO-TeXHHYecKasi 0a3a, HeOOXoAMMAas JIJIsl OCYIeCTBJIEHUS
00pa3oBaTeJIbHOI0 NMpoLecca Mo JUCHUUIIHHE

Jlns BeneHus JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUN MCHOJB3YIOTCS ayIuTOopuuKadenpsl
MaTEMAaTHKH.

Jns mpoBedaeHMS MNPAKTUYECKUX 3aHATHM 10 COOTBETCTBYIOLIMM pasjeiliaM Kypca
UCTIOJIb3YETCIKOMITBIOTEPHBIN KJlacc, 000pynoBaHHbIM 16 mepcOHaIBHBIMU KOMIBIOTEpaMH,
00BEIMHEHHBIMH B CETb.

12. Oco0eHHOCTH OCBOCHHUS TMCIHUIINHBI HHBAJIUIAMH H JUIIAMH C
OrpaHNYeHHBIMHU BO3MOKHOCTSAMHU 3/I0POBbSA

21.]'[5{ UHBAJIMAOB U JIHUI C OFpaHI/ILIeHHI)IMI/I BO3MOXHOCTAMH y‘-Ie6HI)Ie Hpouecc
OCYH_ICCTBJ'ISICTCSI B COOTBCTCTBUU C HOJ'IO)KCHI/IGM 06 OpFaHI/I3aL[I/II/I y‘IC6HOFO HpOI.ICCC& JJIA

oOydyeHHs  UHBaJWJAOB W  JIMII C  OTPaHMYEHHBIMH  BO3MOXKHOCTSMHU  3JI0pOBbS
CIIGI' TU(TY),yTBepkaeHHbIM pekTopoM 28.08.2014 r.
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IIpunoxenne Ne 1
K paboueii mporpaMme JTUCIUILTAHBI

(I)OHI[ OLCHOYHbLIX CPEACTB

AJIA IPOBEACHUSA HpOMe)l(yTO'{HOﬁ aTTeCTalum 110

AUCIHHUIIJINHE «MaTeMaTHKa»

1. IlepeyeHb KOMIIETEHIIHIi U 3TANIOB UX (POPMHUPOBAHUS.

KoMmnerenuun
dran
Hngexc ®opMyJIHpPOBKA® 5
¢dopmupoBanus
OK-7 | cmocoOHOCTBIO K CAMOOPTaHU3ALMU M CaMOOOPa30BAHHIO HaYyaJIbHBIN
[IK-2 | ymeHueM MOAeJIMPOBATH TeXHUYECKHE 00bEKThI U HavyaJbHbIN

TEXHOJIOTHYeCKHe MPOLECcChl C UCTIOJIb30BAHUEM CTaHIapPTHBIX
IMaKCTOB U CPCACTB aBTOMATU3UPOBAHHOT'O ITPOCKTHUPOBAHNA,
TOTOBHOCTBIO IPOBONUTH SKCIIEPUMEHTHI 10 33/1aHHBIM
METOJIMKaM ¢ 06padOTKOIi H aHAJIHM30M Pe3yJIbTATOB

2. lloka3zaTeld M KPUTEPUU OLEHUBAHUS KOMIETEHIMA HA Pa3JMYHBIX 3TANax HX
(popMupoOBaHUs, IKAJIA OLIEHUBAHUS

JMHENHON anredpsl.

[Tokaszarenn
OUCHIKH Kpurepuit Komme
pe3yJIbTaToB [Inanupyemsble pe3ynbTaThl
OLICHUBAHUS TEHLINU
OCBOEHUS
JUCIUIINHBI
OcBoeHue 3HaeTonpeaeneHnss OCHOBHBIX OHATHI JIMHEUHON Bomnpocsik OK-7
paznena Ne 1 | anreOpbl 1 OpMYIHPOBKH OA30BBIX TEOPEM. 3auety NeNe 1-9
YMeeraHanusupoBarb pa3pemnMocTb u
OJIHO3HAYHOCTh  PA3pEIIMMOCTH  3a7a4 JIMHEHHOU
anreOpbl
BuaageersnemMeHTaMu TEOPUH JTUHEHHBIX IPOCTPAHCTB
B IPUMEHEHNN KONIEpAaLUsIM HaJ MaTpULIAMH U
PELIEHUIO CHCTEM JIMHEHWHBIX YPABHEHUM.
3HaeTOCHOBHbIE METO/Ibl HAXOXKACHUS 00OpaTHOM Bompocer k| IK-2
MaTpPHULIbI U METO/IbI PEIICHUS CUCTEM JIMHEHHBIX 3auety NeNe 3-9,
anreOpanyeckux ypaBHEHUH. BBITIOJIHEHHE
YMeerTBbIIONHAT,  omepanuu  Hax — Marpuuamu, | Kp Ne 1 u
BBIUNCIATh  ONPENEIUTENN,  pelaTb  CUCTEMbI | HHAWBHUIYAJIbHBI
JUHEHHBIX anreOpanyecKux ypaBHEHHH. X 3aJJaHui
BanageerHaBblkaMu  pelleHMs W aHaiuM3a  3a1ad

ZKMPHBIM HIPH(TOMBBIICNCHA Ta YACTh KOMICTCHIMH, KOTOpas (OPMHUPYETCS B XOJ€ H3YUCHHs IAHHOM
JMCIUTUTHHBI (€CITH KOMITCTEHITHSI OCBANBAETCS MMOJTHOCTHIO, TO (PParMeHTHI)
% 31an opMHUpOBAHHS KOMIETEHIMH BbIOHpaercs 1o m.2 PIIJ] u yueGHOMY IiaHy (HadaabHBI — €CIH HET
MPEMECTBYIOMNX IUCIHIIINH, HTOTOBBIH — €CIM HEeT TMOCIeAYIOMNX IUCHUIUIMH (WM KOMIETEHIUS He
(opmupyercst B xone npaktuky uim [ MMA), IpoMeXyTOUYHBIH - Bce IpyTrHe.)
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Tlokazarenn

OLICHKH .
Kpurepnii Kowmrme
pe3yJIbTaTOB [Tnanupyemsble pe3ynbTaThl OUCHHBARHS TeHImH
OCBOEHUS
JVCLIATUTHHEI
OcBoeHue 3HaeTonpeeaeHUs] OCHOBHBIX MOHSITUH BEKTOPHOM Bomnpocsl k | OK-7
pazzmena Ne 2 | anreOpbl M aHATTUTUYECKON TEOMETPHUHU. 3agety NelNe 10,
YMeeToOBACHIATH CYTh METOJIOB  aHaIUTH4ecKou | 11, 15,18.
TeOMETPUU Brinosinenue
BuaageeTnonnmanieM CBOMCTB OIepalyii Haj WHAUBHUIYaJIbHBI
BEKTOPAMHU B paMKax TEOPHUH JIMHEUHBIX IPOCTPAHCTB | X 3a/aHUM
3HaeTpa3IM4YHbIC BUJIbI YPABHEHUN MPSIMBIX, Bomnpocst k | IIK-2
IJIOCKOCTEM, KPUBBIX BTOPOTO MOPSAIKA. 3auety NoNe 12-
YMeeTBbIONHATE  OMEpaliil  HaJd  BEKTOpaMmH, | 23, BHIIOJHEHHE
3a/laHHBIMH KOOPJIMHATaAMH. WH/IMBUTYaJIbHBI
Baageermeronamu pemieHust 6a30BbIX 33124 X 3aJJaHUI
AHAJMTUYECKON r€OMETPUH
OcBoenue 3HAaeTCOOTHOIIECHHS MEX]ly Pa3JIMYHBIMU YMCIOBBIMUA | Bompocsl Kk | OK-7
pasaena Ne 3 | MHOXKECTBaMH. 3ageTyNeNe 24-
YMeeTrpuMeHsITh KOMIUIEKCHBIC YHUCIIA JUIsl PElIeHUus | 25, BHIIOTHEHHE
anreOpanvdecKux 3a1ad. PT'P
BaageerMeroiaMu pasiiokeHUsI MHOTOWIECHOB Ha
MHO’KUTENIH NTPU HATMYUK KOMIUIEKCHBIX KOpHEH.
3HaeTomnpeaeieHue MHOKECTBAa KOMIUIEKCHBIX urcen | Bompocsl k| TIK-2
¥ (GOPMBI HX TIPEICTABICHUS. 3ageTyNeNe 24-
YMeeTBBIIONHATh ONEPALUMU HAJ KOMIUIEKCHBIMH | 25, BBINOJIHEHUE
YHUCJIAMHU. WHIMBUIYAIEHO
Buaaneermeroamu nepexoja oT 01HOH (GOopMbI o 33JaHus
IpEJICTaBICHHS] KOMIIJIEKCHOTO YUCIIA K IPYTOH.
OcBocnue 3HaeTonpeneeHne npeaena s pa3IndHbIX Bonpocst kK | OK-7
paznena Ne 4 | cutyanuid. 9K3aMEHY
YMeeToObACHATh (opMalIbHBIA U cojepxarenbHbiil | NeNe 1,2, 4-8
CMBICJT TIOHSITUHA OECKOHEYHO Majol W OECKOHEYHO | (BTOpOit
00JIBILION. ceMecTp)
BuaageernonsTieM npeaeabHOro nepexoaa, Kak
OCHOBOH METOZ0B MaTEMaTUYECKOI0 aHAJIN3A.
3HAeTOCHOBHBIE THUIIBI HEOIIPEIEIEHHOCTEM, Bomnpocsl k| IK-2
BCTPEYAIOUINXCS MTPU BBIYMCICHUH MPEEIIOB. JK3aMeHYy
YMmeeTBoruMchAT,  Tpenensl  anreOpamdeckux U | NeNe 3,6,9
TPaHCLIEHAEHTHBIX (PYHKIIHH. (BTOpOIA
BuaageerMeroaMu pacKpbITHsI HEONIPEAEIEHHOCTEN B | CEMECTP),
npejienax ¥ Uccle0BaHus ToUeK pa3pbiBa QYHKIUU. | BBIIOJIHEHHE
KpNe2 u PI'P
Ne 1.
OcBoeHue 3HaertomnpeneneHe Npou3BoIHON, 1 depennunana, Bomnpocsl Kk | OK-7
pasznena Ne 5 | muddepenmmpyemocTH. 9K3aMEHY
YMeeToOBACHATh COAEPIKAaTENbHBIA CMBIC OCHOBHBIX | NeNe 10,
NOHATUN TG PepeHIINATLHOTO HCUUCIIEHUS. 11(BTopoit
BaageerreopeTnuecKMMH OCHOBAMH pas3zena. ceMecTp)
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Tlokazarenn

OLICHKH .
Kpurepnii Kowmrme
pe3yabTaToB [Tnanupyemble pe3yabTaThl OUCHHBAHIS SN—
OCBOEHUS
JVCLIATUTHHEI
3HaeTHPOU3BOAHBIC BCEX AIEMEHTApHBIX QYHKIMKA 1 | Bompocsl k | IIK-2
npaBuia JudepeHImpoBaHusl. IK3aMEHY
YMeeTBBIUHCIIATH MPOU3BOIHBIC 3a0aHHbIX QyHKITHH. | NeNe 12, 13
Baaneermeronamu quddepeHnupoBanus GyHKIUNR (BTOpOIA
OJHOU IEPEMEHHOM. ceMecTp),
BBITIOJIHEHHE
Kp Ne 3.
OcBoenue 3HaeTKII0UeBbIe TEOPEMBI O TU(DPEPEHITUPYEMBIX Bomnpocsl k | OK-7
paznmena Ne 6 | pyHKIMAX. 9K3aMEHY
YMeeToOBACHATh pa3inuyus Mex1y HeoOxoauMbeiMu U | NeNe 14-23
JIOCTaTOYHBIMH YCIOBUSIMU MOHOTOHHOCTH, | (BTOpOH
AKCTpEMyMa | JIp. ceMecTp).
Baaneermeronamu npuMeHeHus: AuQpepeHunaibHOro
MCUMCIICHUS K PEIICHUIO MPUKJIIAIHBIX 3a/1a4.
3HAaeTTOUHbIC ONPEEICHUS U HATTISAHBINA CMBICIT Bompocsr k| TIK-2
MOHSATHI MOHOTOHHOCTH, SKCTPEMYMA, BBITYKIIOCTH, 9K3aMeHy
ACUMIITOTHI. NeNe 19-22
YMeeTnpoBOANTh MOJHOE HMCCIIENOBaHNE (YHKUIUU H | (BTOpOU
nocTpoeHue e€ rpaduka. ceMecTp),
BuiajeeTMeTo1aMu MCCIIEOBAHUS MOHOTOHHOCTH H BBITTOJIHEHHE
BBINTYKJIOCTH (DYHKIIHH. PI'P Ne 1.
OcBoenue 3HaeTTOUHbIE ONIPEEIICHNS HEONPEAEIEHHOTO U Bomnpocsr Kk | OK-7
pasznena Ne 7 | onpenenéHHOro MHTErpana 9K3aMeHy
YMeeToOBICHSTD, KakKue r€OMETPUUYECKUE u | NeNe 24, 27-28,
dbuznyecKkue BENUYHMHBI  SABIAIOTCS  UCTOYHHKOM | 34-36  (BTOpOH
MOSIBIICHHSI TOHATHUS HHTETpaIa. ceMecTp)
BaaaeeTnpuHIMIIaMUA TPUMEHEHUS UHTETPAIIBHOTO
WCUMCIICHUS K PEIICHUIO PUKJIIAIHBIX 3a/1a4.
3HaeTTalNUIly HHTETPAJIOB M OCHOBHBIE IIPaBUIIA Bonpocst k| [TIK-2
npeoOpa30BaHMsI HHTETPAJIOB. sk3ameny Ne 25,
YMeeTBBIUUCTATH ONpenei¢HHble U HeonpeaenéHHsie | 26, 29-36,
UHTETPAIbl  pAllMOHAIBHBIX, TPUTOHOMETPUYECKHX, | BBITIOJTHEHUE
UppalMOHATIBHBIX (DYHKIMH. PI'P Ne 1,
BuaaneeTHaBbIKaMH TpUMEHEHUS HOPMYIT BBITTOJIHEHHE
UHTETPaIbHOT0 UCUUCIICHHUS. Kp4. (Bropoit
CeMeCTp)
OcBoenne 3HaeTTOYHbIE ONPEACIICHUS U HATJIAIHBIA CMBICIT Bomnpocsr k | OK-7
pazznena Ne 8 | 6a30BbIX MOHATUH AU (DHEepeHTHATEHOTO U 9K3aMEHY
MHTETPaIbHOTO UCUHUCICHUS (QYHKIIMNA HECKOIBKUX NeNe 37-38, 41-
MePEMEHHBIX. 43, 45, 49
YMeergopMynupoBaTh  OCHOBHBIE  TEOpeMbl O | (BTOpoi
(GYHKIUSAX HECKOIBKUX MTEPEMEHHBIX. cemectp).

BaaaeerMeronamu HariIsIHOTO IIPEACTABICHUS
(GyHKIMH 1BYX NTEpEeMEHHBbIX.
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Tlokazarenn

OLICHKH .
Kpurepnii Kowmrme
pe3yJIbTaTOB [Tnaaupyemblie pe3yiabTaThl OUCHHBAHIS SN—
OCBOEHUS
JCITUTIAHBI
3HaeTOCHOBHBIC MTpaBuia TU(GHepeHITUPOBAHUS 1 Bomnpocsl k | IIK-2
METO/IbI UHTETPUPOBAHUS (DYHKIIUH HECKOIBKHX IK3aMEHY
MePEMEHHBIX. NoNe 39-44, 46-
YMeeTBBIUHCTIATh YaCTHBIE MPOU3BOAHBIC, HAXOIUTH | 48, 50-53
nonuele  auddepeHuanbl, BBUUCIATH  KpaTHbIE | (BTOpOi
WHTETPaJIbI. ceMecTp),
BaiajgeeTHaBbIKaMU HAX0XKJIEHUS AKCTPEMAIbHBIX BBITNIOJTHEHHE
3HaYeHUN (PYHKUIUN HECKOJIBKHUX TEPEMEHHBIX, PITP Ne 1,
MPUMEHEHHUS KPATHBIX MHTETPAJIOB K PELICHUIO BBITIOJIHEHHE
(U3NUECKUX ¥ TEOMETPHUYECKHUX 3ajad. Kp 5
OcBoeHue 3HaeTGOpPMYITHPOBKU TEOPEM O PA3PEIIUMOCTH Bomnpocsl kK | OK-7
paszmena Ne 9 | muddepeHIMATBHBIX ypaBHEHUH JK3aMCHY
YMmeeTnpoBepsTh JUHEHHYIO He3aBUCHUMOCTE | NeNe 1-3, 7, 9
pelieHni TMHEWHBIX JU(pPepeHInaIbHbIX YPABHEHUM. | (TpeTuit
BaageerMeronaMu cBeCHUS IPUKIIAJAHBIX 33]1a4 K ceMecTp).
pemeHnto muddepeHIManbHbIX ypaBHESHUH.
3HaeTOCHOBHBIE TUIIBI AU PepeHITnaNTbHBIX Bompocsr k| TIK-2
YpaBHEHUU. JK3aMEHY
YMeerHaxoauTh oOmue pemieHust a1 cTtaHaapTHBIX | NeNe 2,4-13
TUIIOB ypaBHEHUH U peliatb COOTBETCTBYIOLLYIO | (TpeTuit
3agauy Komu. cemecTp),
BaaneernaBrikaMy Ka4E€CTBEHHOTO aHAU3a BBITIOJIHCHHE
JuddepeHIMaIbHbIX YpaBHEHUH Kp 6.
OcBoenue 3HaeTTOUHbIE ONPEEICHUS TIOHATHI CyMMBI psizia, Bonpocsr kK | OK-7
paznena CXOJMMOCTH, PACXOAMMOCTH psla U IPYTUX 0a30BBIX | IK3aMEHY
Ne 10 MMOHATHH. NeNe 14, ,20, 21
YMeeTnpuMeHITh PSAABI K PEHICHUI0O MaTeMaTHUeCKUX | (TpeTuit
U MPUKITATHBIX 3a/1a4. cemectp),
BuaageernpocreiiMu HaBBIKAMU CYMMUPOBAHHUS BBITIOJTHEHHE
PAIOB. PI'P Ne 2
3HAa€TOCHOBHBIE MPU3HAKU CXOJIUMOCTH PSIOB. Bompocsr k| TIK-2
YMmeertunccie10BaTh YUCIOBBIE PSAbI HA CXOAUMOCTD U | SK3aMEHY
HAaXOJUTh O0JacTb CXOAUMOCTH (GYHKIMOHANBHBIX | NeNe 15-19, 22-
PAIOB. 29 (Tperuit
BuaiajgeeTHaBbIKaMU TIPEICTABICHUS 3a/IaHHBIX ceMecTp),
(GYHKIHI B BUJIE CyMMBI CTETICHHOTO HUTH BBITIOJTHCHHE
TPUTOHOMETPUYECKOTO psija. PI'P Ne 2,
BBITIOJTHCHHE
Kp7
OcBoeHue 3HaeTnpeMeT TEOPUH BEPOSITHOCTU U €€ MECTO B Bomnpocsr Kk | OK-7
pasnena €CTECTBEHHBIX HayKaX. JK3aMeHY
Ne 11 YMeeToOBACHIT,  CyThb  TOHSATHH «cmydaitHoe | NeNe. 1, 3, 5
COOBITHEY, «HE3aBUCHUMBIE COOBITUS» U JP. (ueTBEpTHIN
Baaneernay4HbIM OHUMAHUEM MTOHATHI CeMecCTp).

BCPOATHOCTH, CJ'Iy‘-IS.fIHOCTH.
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Tlokazarenn

OLICHKH .
Kpurepnii Kowmrme
pe3yJIbTaTOB [Tnanupyemsble pe3ynbTaThl
OLICHUBAHUS TEHIUU
OCBOEHUS
JUCHHUTITUHBI
3HaeTaKCUOMbI BEPOSATHOCTH U UX BayKHEUIIINE Bomnpocsl k | IIK-2
CJIEICTBUSI. IK3aMEHY
YMeeTBBIUHCIATh BEPOATHOCTU COOBITHI, mpumMeHsis | NeNe 2, 4-7
U3BECTHBIE  TeOpeMbl M GopMynbl  Teopud | (4eTBEPTHIN
BEPOSATHOCTH. ceMecTp),
BiajeerHaBbikaMy BBIYHCIIEHUN BEPOATHOCTEMN BBIIIOJIHEHHUE
COOBITHH. Kp 8
OcBoenue 3HaeTonpeneneHrne NOHITHS U IPUMEpHI ciiydaiiHblx | Bompocsl k | OK-7
paszzena BEJIMYHH. 9K3aMeHY
Ne 12 YMeeToOBACHATh COAEPIKATENBbHBIA CMBICI OCHOBHBIX | NeNe 8-12, 20
XapaKTEPUCTUK CIIyYalHbIX BEJIUYHUH. (4eTBEPTHII
BaajgeeTkoaMueCTBEHHBIMU METOJIaMU OLIEHKH CEMECTP).
B3aMMHOT'O BIIMSHUS CITy4allHBIX BEJIUYUH.
3HaeTOCHOBHbBIE CTaHJaPTHBIE 3aKOHBI paciipenenacHus | Bonpocsl k| [K-2
CIIy4aifHbIX BETUYHMH U TPEJCIbHBIE TEOPEMBI. JK3aMEHY
YMeeTHaxouTh YHCIIOBBIE xapakrepucTuky | NeNe 13-21
JTUCKPETHBIX U HEMPEPBIBHBIX CIyYailHBIX BEJIUYUH (ueTBEpTHII
BaaneerMerogamuonpeeieHus: KOPPeIsilud MeXKIy | CEMECT)),
CIIy4aifHBIMU BEJIMYUHAMH. BBITNIOJTHEHHE
Kp 9
OcBoenue 3HaeTnpeMET U OCHOBHBIE 33/1a4d MaTEMaTUUYECKON Bompocsr k | OK-7
paznena CTaTHCTUKH. 9K3aMEHY
Ne 13 YmeernpumMeHsTh METOBI Maremarnueckoit | NeNe 22, 27
CTAaTUCTUKH K aHAIM3Y PeabHbIX JTaHHBIX. (4eTBEPTHII
BaageerocHOBaMU IPUMEHEHHUS PETPECCHOHHOTO cemMecTp),
aHaJIM3a. BBITNIOJTHEHHE
PT'P Ne 3.
3HaeToO1Me TpeOOBAHNS K CTATUCTHUECKUM Bompocsr k| [K-2
OLICHKaM. 9K3aMEHY
YMeeTHax0IUTh OLIEHKH MapaMeTpoB pacmpezeneHus | NeNe 23-26
CIIy4aifHBIX BEIMYMH U OMPEEISITh COOTBETCTBYIOIIUE | (UETBEPTHIN
JIOBEpUTENIbHBIE HHTEPBAJIBI. cemecTp),
BaaneerMerogamMu NpoOBEPKH CTATUCTHYECKUX BBINIOJIHEHHE
TUTIOTE3. PT'P Ne 3.

[Ixana ouenuBanus coorBeTcTBYeTCTO CIIOI TU(TY):
€CIM 1O JUCHUIUIMHE TPOMEXKYTOUYHAs aTTecTanusl MpoBOAWTCS B (Gopme 3adera, TO
pe3ynbTaT OLIEHUBAHUS — «3aUTEHO», «HE 3aUYTEHO;
€CIIM MO JUCIHIUIMHE MPOMEXYTOUHAs aTTeCcTalls MPOBOAMTCA B (hopMe SK3aMeHa U

() KypcoBoro mpoekTa (paboThl), TO IMIKaIa OIEHUBaHUS — OayuThHAs.
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3. TunoBble KOHTPOJIbHBIE 3aJaHUA [1JIsl POBEIEHHUS MPOMEKYTOUHOM aTTecTalluu
3.1 Bonpochl K 3a4€Ty M IK3aMeHaM

Bonpocsl k 3a4€Ty (IepBbIi ceMecTpP)

1. [TonsiTve nuHEWHOrO IpocTpaHcTBa. OnpeneneHue, IpUuMepsI.

2. JluneiiHass 3aBUCHUMOCTb M JIMHEWHAas HE3aBHUCHMOCTb JJIEMEHTOB JIMHEHHOIO
IIPOCTPAHCTBA.

3. Matpuusl. Onepanuu HaJ MaTpUuLlaMH, UX CBOWCTBA.

4. Onpenenurenu. CBoOHCTBa omnpefenuTesied M CrnocoObl BBIYUCICHHUS (HA MpUMeEpe
olpesieNuTeNel TPEThEro MOPsIIKa).

5. OO6parnbie 1 0OpaTuMble MaTpuIlbl. HaxoxkaeHne oOpaTHBIX MaTpHIIL.

6. Panr wmatpumel. Teopema o 06asucHomM wmuHOpe ((OpMYIMpPOBKA). DJIeMEHTapHbBIC
peoOpa3oBaHusl MaTPULL.

7. Teopema Kpamepa. Pemienue cucreM JIHMHEHHBIX aireOpandyeckux YpaBHEHHH 11O
dopmynam Kpamepa.

8. CoBMecTHbIE U HECOBMECTHBIE CHCTEMBl JIMHEHHBIX alNreOpandyeckux ypaBHEHH.
Teopema Kponekepa-Kanemm.

9. OpHOpOIHBIE CHCTEMBI JIMHEHHBIX anreOpandyecKuX YpaBHEHWH, WX HETPUBUAIIbHBIC
pelLIeHusl.

10.  JluneliHple omlepaluMu HaJ BEKTOpaMH M UX cBoicTBa. JIMHEWHO 3aBHCHUMBIE WU
HE3aBUCHUMBbIE CUCTEMBI BEKTOPOB.

11. TeopeMa 0 JIMHEMHOW 3aBUCUMOCTH ABYX, TPEX U YETHIPEX BEKTOPOB.

12. CkansgpHoe npousBeieHne BeKTopoB. Onpesiesienne, CBOUCTBA. YT0Jl MEX1y BEKTOpaMHu.
13. BexTopHoe npoussenenne BekTopoB. Onpeenenre, CBOUCTBa, TEOMETPUUECKUN CMBICI.
14. CmemianHoe mpou3BesieHUEe Tpex BeKTopoB. OmpeseneHue, CBONCTBA, Fr€OMETPUUECKHUM
CMBICIL.

15. [TnockocTh B MPOCTPAHCTBE. Y paBHEHUS INIOCKOCTH.

16.  BektopHOe ypaBHEHHE TUIOCKOCTH. PacCTOsSHUE OT TOYKH /10 IIIOCKOCTH.

17. BzanmHoe pacnosiokeHWe JIByX IUIOCKOCTEd B MPOCTPAHCTBE. YIOJI MEXKIY
IJIOCKOCTSIMHU.

18. IIpsiMas B IpOCTpaHCTBE. Y paBHEHUE MPSIMOM.

19. [Ipsimast B mpocTpaHCTBE Kak IepecedeHHe IBYX Iuiockocred. Ilepexon k apyrum
YPaBHEHUSAM MPSIMOH.

20. BexTopHoe ypaBHeHue npssMoii. PaccTosiHue OT TOUKHU 10 MPSIMOH.

21.  B3amMmHOE pacroyio)KeHUE IBYX MPSMBIX B IPOCTPAHCTBE. YTOJ MEXIY MPSMBIMH.

22. B3anMHOe pacnonoxeHue nNpsMor U IIIOCKOCTH. YTOJ MEXAY IPSAMOMN U INIOCKOCTBIO.
23. KaHnonunueckue ypaBHeHHs KPUBBIX 2-T0 MOPSIIKA: AJUIUIICA, TUIIEPOOIIbI U TapaboJIbI.

24. KommiekcHpie umcna. AnreOpanyeckasi, TPUTOHOMETpHUYECKas, MOKa3aTenabHast (opMbl

KOMIIJICKCHOI'O 4HcCJia. I[CﬁCTBPIH C KOMIIJICKCHBIMHU YU CJIaMMU.

25.  MuHorounensl. Teopema be3y. OcHoBHas Teopema anredpsl. Teopema o pa3inokeHUU
MHOTOYJIEHA Ha MHOKUTEIH.

Bonpocsl k 3k3aMeny (BTOpoii cemecTp)

1. OxpecTHOCTh TOYKM uHciaoBoi mpsimol. Ilpenen ¢ynkuum B Touke. Ilpenen B
0eCKOHEUHO ynaneHHo! Touke. ['eomeTprueckas MHTEpIIpeTalys npejena.

2. OnHocTopoHHHUE Mpeaenbl. Teopema o CyIeCTBOBAaHUH Ipe/esia QYHKIUU B TOUKE.

3. HenpepsiBHOCTh QyHKIINHN B Touke. Touku pa3peiBa. Kimaccudukariys Touek pa3poiBa.
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[Ipenen ¢pynkunu B Touke. EMMHCTBEHHOCTH Mpeena.
beckoneyHo Manbie QyHKIH B TOUKE. TeopeMbl 0 0ECKOHEYHO MAaIbIX.
CpaBHeHue 0€CKOHEYHO MaJIbIX. DKBUBAICHTHBIC OECKOHEUHO MaJIbIe.

N o a ks

. Teopema O mpenenpHOM IIEpEXOJe IOJ 3HAKOM HEpaBEHCTBA. Teopema O CxKaTOM
nepeMeHHo# (popMyITHpOBKa).

8. Teopema o coxpaneHun 3Haka ¢(yHkimH. Teopema O CBs3M (YHKIMH, HUMEIONICH
KOHEYHBIH Mpeien, ¢ 0ECKOHEYHO MaJIou.

9. OnHOCTOPOHHSAS HENpPEpHIBHOCTh. HenpephBHOCTh (QyHKIMM Ha oTpe3ke. Teopembl
bonwniano-Komm u Beitepmtpacca (0e3 1oka3aTenbCcTBa).

10.  IIpousBojaHas GpyHKIHUs B TOUKe. ['eomMeTpryeckas 1 MEXaHUYECKash HHTEPIIPETAIHSI.

11. Hubdepenumpyemsie  pynkmuu.  HeoOxomumoe W J0CTAaTOYHOE  YCIIOBHUE
mudpdepermmpyemoctr. Juddepenmnuan. HenmpepoiBHocTh nuddepenupyemMoit GyHKIUN.

12.  TIpousBoanas pynkuuu B Touke. [IpaBuna auddepeHunpoBanus cyMMbl, TPOU3BEACHUSI
Y YaCTHOTO.

13. HuddepenunpoBanue cioxHoi GpyHkuuu. [Iponssoanas odpaTHoii QyHKIUY.

14, Teopema depma.

15. Teopema Poss.

16. Teopema Jlarpanxa.

17. Teopema Komn.

18. [IpaBuno Jlonutans (hopmynupoBka).

19.  DkcrpemyMbl QyHKIHMH OJHOM nepeMeHHoi. Heo0xoaumoe ycnoBue sKkcTpeMyma.

20.  Dxctpemymbl GYHKIIMH OAHON IepeMeHHOM. JlocTaTouHbIe YCIOBHS SKCTPEMyMa.

21.  HampaBnenue BbIMYKJIOCTH Tpaduka ¢(yHKIuU. JlOCTaTouyHOE YCIOBHE BBITYKIOCTH
rpaduka GyHKINH.

22. Toukn mnepermba. HeoOxommmoe ycnmoBue cymiecTBoBaHusi meperuda. Jlocratounoe

yCIIOBHUE CYIIECTBOBAHUS MEperuoa.
23. [Tonsitue o muorowiene Teitnopa. @opmyna Teinopa ast GyHKIIUUA OJTHON MEPEMEHHON

(6e3 mokasarenncTra). Dopmyna Makmopena ams Gynkmmii €, Sin X, COSX .

24, [lepBoobOpasHas u HeonpeaenéHHbI nHTerpa. Mx cpoicTaa.
25.  TlepBooOpa3Has U HeONpeneNEHHBI HHTETpaid. MeTOobl BEIYUCICHHS HEOTPeAeIEHHBIX
MHTETPAJIOB: UHTETPUPOBAHUE T10 YACTAM U 3aMEHa IEPEMEHHOM.
26.  JlpoOHo-pannoHanmbHass (QyHKIusA. TuUnsl mpocTedIux anredpandeckux Ipoded U ux
MHTETPUPOBAHUE.
27. Wnrerpanbuas cymma Pumana. Onpenenénuelii unTerpan Pumana. WHTerpupyembie
¢ynkuuu. ['eomeTpuueckas HHTEpIpETaLus ONpeaeEHHOrO HHTErpaa.
28. Onpenenénupiii uHTerpan Pumana. CBoiicTBa omnpenesn€HHOro HMHTerpana. Teopema o
CPEIHEM.
29. OnpenenéHHbIl WHTErpajl € MEPEMEHHBIM BEpXHMM TpenernoMmM. Teopema o ero
npou3BoiHON. CyIliecTBOBaHHE NEPBOOOPA3HOM HENMPEPHIBHON (HYHKIINH.
30. OnpenenéHHbIl MHTErpaJl C NEPEMEHHBIM BEepXHUM mpenenomM. Popmyna HproToHa-
JleliOHMIIA.
31. Onpenenénnblii nHTErpasl PuMana. MeToasl BBIYMCIEHUS: HHTETPUPOBAHKUE IO YACTIM U
3aMEHa IEPEMEHHOM.
+00
X
32.  TlousTre 0 HecoOCTBEHHBIX MHTerpanax I-ro poma. MHTerpansl Buga I 7 (a, p>0).
X

a
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33. [Tonsatue o HecoOcTBeHHBIX UHTErpanax |l-ro poxa. MuTerpans Buga
b

I L (a, p>0).

a(x—a)P

34.  KpuBble Ha IUIOCKOCTH W B MpocTpaHcTBe. CropsmisiemMas KpuUBasi, JJIUHA TyTd KPUBOU
(BeIBOT (hOPMYJIBI IJIs1 SIBHO 3a1aHHON KpuBOi). Juddepeniman QIMHbI TyTH.

35.  BrbrumcieHue miomaaei mIocKux GUryp B 1€KapTOBBIX U MOJSIPHBIX KOOPMHATAX.

36. Brruucnenne o0BEMOB Tel MO IUIOMIAJSAM ITONEPEYHBIX CEUYCHHHA M OOBEMOB Tell
BpaIllCHUS.

37. OyHKkIMKM ABYX MepeMeHHbIX. [lepenen u HempepbIBHOCTh. YacTHBIE MPOW3BOIHBIE, UX

TCOMETPpHUYICCKAasA UHTCPpIIpETALlUA.

38. Hubdepenuupyembie  GyHkmuu  aByX nepeMeHHbIX. [lomubii  nuddepenmnmann.
Heobxonumoe ycnosue nuddepenunpyemoctu. Jloctatounoe ycnosue nuddepeHInpyeMoCcTH.

39. Huddepenmupyembie GyHKIUA ABYX MepeMeHHbIX. JuddepeHimpoBanue CI0KHON
GbyHKIHH.

40.  Yacruele mnpom3BomHBIe U aud¢epeHIransl  BBICIIMX HOpsSAkoB. Teopema o
nepectaHoBKe nopsaka auddepenurpoanus (GOpMyIUpOBKa).

4]. ®opmyna Telnopa nis GyHKIMH IBYX TEPEMEHHBIX.

42. DKcTpeMyMbl (QYHKIMM JIBYX IepeMeHHbIX. HeoOxomumoe ycioBue CYIIECTBOBAHMS
IKCTpEMyMa.

43. OKkcTpeMyMbl (DYHKIMHM JIBYX I€peMeHHBIX. JlocTaTOYHOE YCIOBHE CYIIECTBOBAHUS
sKkcTpemyMa (popMyTUpOBKa).

44, Huddepenunpoanue GyHKINHU, 3aJaHHON HESIBHO.

45, Onpenenenue U CBOMCTBA ABOMHOIO MHTErpaia.

46.  Boluncnenue IBOWHOTO MHTETpaja B IEKAPTOBON CUCTEME KOOpIUHAT.

47.  BoluncneHue IBOWHOTO MHTETpaia B MOJSPHON CUCTEME KOOPIUHAT.

48.  IlpmiioxeHus IBOMHOTO MHTErpaa.

49. OmnpeneneHre u CBOMCTBAa TPOWHOTO MHTETpaa.

50.  Berluncnenue TpoHOTrO UHTETpasa B IEKAPTOBOM CUCTEME KOOPIUHAT.

51.  BeoluncneHue TPOMHOTO MHTETpalia B IMIMHIPUUECKON crucTeMe KOOpAHHAT.

52.  BoluncneHue TpOMHOTro UHTETpaa B ChepUUIecKoil cucteMe KOOpAUHAT.

53.  IlpumioxeHus TpOWHOTO UHTErpaa.

Bonpocskl k 3x3aMeny (TpeTHii cemecTp)

1. Onpenenenune auddepeHINanbHOTO YpaBHEHUs, €ro mnopsaaka, pemeHus. I[Ipumepst
COCTaBJICHUS U pelieHus AuddepeHrnaibHbIX YpaBHEHHUH.

2. T'eomerpuueckoe (KadecTBEHHOE) HccienoBaHue IU(QepeHIMaIbHbIX YypaBHEHHH 1-To
nopsanaka. OOmiee, 4YacTHOE pEIIEHUS, HX TEOMETPUYECKUH CMBICI. YpaBHEHUS C
pa3IensAOIUMUCS IIEPEMEHHBIMH.

3. Juddepennmanbubie ypaBHeHus 1-ro mopsaka. 3amada Ko, TeopeMa o cyliecTBOBaHUN U
€IMHCTBEHHOCTH perieHus 3anaun Komm. OOmiee 1 4acTHOE pelieHusi, uX TeOMeTpUUYEeCKHi
cmbica. Ocoboe pemieHue. Pemenue onHopoaHoro nud@epeHuanibHOro ypaBHeHus 1-ro
MOpsJKA.

4. Jlunentnsle nuddepeHnranbHble ypaBHeHUs 1-ro nopsaka.

Onpenenenue quddepennuanbHoro ypasHenus. [lopsnok auddepennnansHoro ypaBHeHusI.
Pemenue nuddepeHnpranbHbIX ypaBHEHUHN B MOIHBIX U depeHranax.
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10.

11.

12.

13.

14.

15.
16.
17.

18.
19.

20.

21.

22.
23.
24.

Juddepenunanbaple ypaBHEHHsS BBICIIMX HOpsAkoB. 3amaya Komm, ee reomerpuueckoe
UCTOJIKOBAaHUE U1 YPaBHEHHMH 2-T0 mopsaka. Teopema CylnecTBOBaHUSA U €AUHCTBECHHOCTH
pemenust 3anaun Komu. MeToz noHmwkeHus nopsiaka quddepeHaaIbsHoro ypaBHEHuUSI.

Juddepenunanbible ypaBHEHHs] BBICIIMX MOpsakoB. 3amada Komm. OOmiee u vactHoe
pemienus. Jluneiinole HeogHOponHble ypaBHeHHs N -ro mnopsnaka. CTpykTypa oOmiero
pelieHusl.

JInneiinbie nuddepeHraIbHbIe YpaBHEHUSA N -ro IopsJKa. JInnenHbIn
muddepeHranbHBIN onepaTop U ero cBoiicTBa. CBONMCTBA PEIICHUH JIMHEHHBIX OJTHOPOIHBIX
Qg QepeHInaIbHbIX YPaBHEHUH.

JIuHelHO HE3aBUCUMBIC PEIICHHUS] JIMHEHHOrO OJHOPOAHOTO U depeHIHaIbHOTO
ypaBHeHus #-To mopsaka. Onpenenurens Bponckoro. Heobxomummoe u mocTaTouHOE
YCJIOBUE JIMHEHMHOM HE3aBHCUMOCTH peleHui JIMHEMHOTO OJHOPOTHOTO
Qg QepeHInaTbHOTO YpaBHEHUS.

OyngameHTanpHas cuctemMa pemeHud. CTpykTypa oOmIero pemieHuss JUHEHHOro
oJIHOpoaAHOrO AuddepeHnanbHOro ypaBHeHus N -ro nopska.

Heonnopoanble nuHeitHble ypaBHEHHsI N -ro MOpsIKa, CTPYKTypa oOlIero pemenus. Metoa
BapHUalluM MPOU3BOJIBHBIX MOCTOSHHBIX.

JIuneiinsle omHOpoaHBIE U depeHnnanbHble ypaBHEHUST N -TO MOpPSIKa ¢ MOCTOSHHBIMU
KodpdunrenTamu. Xapakrepuctuueckoe ypaBHeHue. lloctpoenne QyHmameHTanbHOMN
CHCTEMBI PELICHUI.

JIuneiinble HeoaHOponAHBIE AupdepeHunanbHble ypaBHeHHsT N-ro mnopsaka. Crpykrypa
obmero peuenus. HeopHoponnele nuHelHble auddepeHanbHble ypaBHeHUus N -To
MopsiIka C TMOCTOSIHHBIMH Ko3((uimenTaMu W crenuaibHOW MpaBod YacThio. MeTon
HEOIpeIeJIEHHBIX KO UIIMEHTOB.

UYucnossie psabl. Cxoaumocts psaa. Cymma psaa. Kpurepuit Komm i yMcioBeIX psiioB.
Heo6xonumoe ycnoBue cxomumoctd. OctaTtok cxozsmerocs psga. OOmue cBoiicTBa
CXOMSIINXCS PSJIOB.

WuTterpanbublil npusHak cxogumoct Komu. O0001meH bl TapMOHHUYECKHUH psijl.
Psanpl ¢ nonoxxkurenbHbIMU uieHamMu. [Ipu3Haku cpaBHEHHUS.

CxoauMocTh psla, CyMMa pslia, OCTaTOK CXOJSMIErocs psfaa. Paapl ¢ MOJOXKUTEIbHBIMU
yieHamu. [Ipusnak JlanamoOepa.

3nakouepenyromuecs psaabl. [Ipusnax JleiiOnuma.

Paner ¢ uwiemamu r000ro 3Haka. AOCOMIOTHAA CXOOMMOCTH. (CBONMCTBA aOCOJIIOTHO
CXOMSIIUXCS PSIOB.

OyukuuoHanbHble psiabl.  Cxomumocth B Touke. OOmacte cxonumoctH. Cymma
¢yHkunoHanbHOrO psanga. PaBHomepHast cxomumocTb. [Ipu3HaK paBHOMEPHOI CXOIUMOCTH
Beiiepmrpacca.

PaBHOMepHas cXO0IUMOCTh (PYHKIIMOHAIBHOTO psfa. TeopeMbl O HEMPEPHIBHOCTU CYMMBbI
PaBHOMEPHO CXOMSILErocs psia U O MOWIEHHOM HMHTErpUpOBaHUU U U epeHIIupOBaHUN
(GyYHKIMOHANBHEIX psaoB. Psyx Makmopena st gpysakmum arctg X.

Crenennsie psabl. Teopema Abens. Paanyc cxoauMocTH.
Crenennblie psanpl. Pagnyc cxonumocTtu. CBOMCTBA CTENEHHBIX PSAIOB.

Paznoxenne ¢ynknun B psa. Psan Teiinopa. HeoOxomumoe W JIOCTaTOYHOE YCIOBUSA
paznoxumocty Gpynkiuu B psaa Teinopa. Pax Maknopena mis pynxman IN(1+ X) .
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25.

26.

27.

28.

29.

> w

O N oo

10.

11.
12.
13.
14.
15.

16.

17.

18.

19.

20.

21.

Paznoxenue ¢pyHKIMM B cTeneHHOH psan. EnuHcTBeHHOCTH pasznoxenus. Psasl Maknopena
s pymxmmii: cosX, (L+X)<.

JloctaTouHoe ycnoBue pasnoxkumoctu (pyHkumu B psn Teitnmopa. Psapl Maknopena yis
oo AX o

¢bynkuuii: €7, SIN X.

Oproronanbable  cucteMbl  GyHKIUA. OO0o00OmenHsli psag  Dypee. CxoaumocThb

TPUTOHOMETPUYECKHX PsiioB Dypbe.

OpToroHaNbHBIE CUCTEMBl TPUTOHOMETPHUYECKUX (GYHKIHH. TpUrOHOMETpHUYECKHE PsIbl

®dypbe U1 QYHKIHMA, 3aJaHHBIX Ha OTPE3Ke [— I, 1| u nna neproamnueckux pyHkmii.

Tpuronomerpuueckue psapl Oypbe Ui YETHBIX M HEYETHBIX (QyHKIWiA. PazinoxeHue B psn
®ypre 1o cruHycaMm 1 KocuHycam (yHKIUi, 3a1aHHbIX Ha otpeske [0,1].

Bonipocs! k 3k3amMeny (4eTBEPTHIi cemecTp)
[IpenMeT W OCHOBHBIE TIOHSTHUS TEOPUM BEPOSITHOCTEH (CiIydalHBIM SKCIEPUMEHT,
IIPOCTPAHCTBO 3JIE€MEHTApHBIX UCXOO0B, CIydaiiHOE COOBITHE).

OnepauHH Hanjg CHy‘I&ﬁHHMH coObITHsIMH. HecoBMecTHBIE COOBITHS. I[OCTOBepHOG,
HCBO3MOXXHOC, ITPOTHBOIIOJIOKHOC COOBITHSL.

CTaTI/ICTI/ILIGCKOC, KJIIACCUYCCKOC U T'COMCTPUUCCKOC OIIPCACICHNEC BEPOATHOCTH.

AKCHOMBI T€OpUU BEPOSITHOCTEH. BeposTHOCTH NMPOTHBONOJIOKHOIO COOBITUS U PAa3HOCTH
coObITH. TeopeMa croKeHHsI BEpOSATHOCTEH.

YcnoBHas BepoaTHOCTh. HezaBrucuMocTh coObiTHil. Teopema yMHOXKEHHS BEPOSITHOCTEH.
[Tonnas rpynmna coObiTuii. @opMyIbl MOIHOM BeposTHOCTU U baiieca.
HeszaBucumeble ucnsiranusa. @opmyia bepnyiun.

Crnyuaitnsle BennunHbl. DyHKIUSA paclpenencHus U €€ cBoMCTBa. BeposTHOCTh nonagaHus
CIIy4allHOM BEJIMYMHBI B UHTEPBAJL.

JuckpeTtHas ciydaiiHas BenuuuHa. Psn pacnpeneneHuss ¥ (QYHKUMS paclpeesieHus
JUCKPETHOH CIIy4aiiHOW BEJIMYUHBI.

HenpepriBHast ciayvaitHas BenuunHa. [TOTHOCTH BEpOSTHOCTH M (DYHKIUS pacHpeeIeHUs
HEMPEPBIBHOW CITy4YallHOW BEJIMYHUHBI.

MareMaTtnueckoe 0’)KMIaHUE CIIy9alHOW BEJIMYMHBI U €r0 CBOWCTBA.

Jucnepcus ciydailHOM BeTMUUHBI U €€ cBoMcTBa. CpeqHEKBaIpaTUIHOE OTKIIOHEHHE.
buHOMMaIIBHBIN 3aK0H pacIpeaesICHNs], MATEMATHYECKOE 0KUAAHUE U TUCIIEPCUSL.
3axoH pacnpezenenus [lyaccona, MaTemaTHuecKkoe OKUJaHUE U JUCTIEPCHSI.

PaBHOMEpHBII 3aKOH paclpeneseHus], MIOTHOCTh BEPOSTHOCTH, (PYHKIMS pacHpeeneHus,
MaTeMaTUYeCKOe 0KUIAAHUE U TUCIIEPCUS.

Iloka3aTenbHbBIN 3aKOH pacipeaciacHus, MmIOTHOCTbL BEPOATHOCTH, (bYHKLII/IH pacnpeaciiCHusd,
MAaTEMAaTUYCCKOC OKNJAaHUE U JUCIICPCU.

HopMmanbHbilf 3aKOH pacnpeneneHus, MIOTHOCTh BEPOSITHOCTH, (DYHKLHUS pacrpeleneHus,
MaTeMaTUYECKOe 0KUIAHUE U TUCIIEPCUSL.

Cucrembl ciayyallHbIX BelMYMH. DYHKIUS paclpeiesieHus CUCTEMBbI JIBYX CIy4aillHBIX
BEJIMYMH U €€ CBOUCTBA.

JIByMepHasi AMCKpETHas U HENpepbIBHAS CiIydailHas BelIMuYMHa (MaTpuia pacrpeneieHus,
JIByMEpHasi INIOTHOCTh BEPOSITHOCTH).

YucaoBble XapaKTEPUCTHUKU CHCTEMbl CIy4alHBIX BEJIWYHMH (KOBapuarus M K03 UIMEeHT
KOPPEJISIIHH).
[IpenenpHbIle TEOpEMBI TEOPUU BeposiTHOCTEN (TeopeMbl UeObieBa, bepunymu u JlsmyHoBa).
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22.

23.

24.
25.

26.

27.

Hpe,Z[MCT 1 OCHOBHBIC ITOHATHUSA MaTeMAaTHYECKON CTAaTUCTUKH (reHepanLHaH COBOKYITHOCTb U
BBIOOpKA 3HAYCHUH CITy4allHOM BEJIMYMHBI, BLIOOPOYHBIN METO/).

O6mume TpeOOBaHMS K CTAaTUCTUYECKHM OIleHKaM (HEeCMEmEHHOCTh, A()PEKTUBHOCTh U
COCTOATENBHOCTD). OlleHNBaHKUEe PYHKIUU PaCIpeCTICHHUS.

OL[CHKI/I MAaTCMaTUUYCCKOI0 O KUAaHUA U JUCIICPCUN CHy‘I&ﬁHOﬁ BCJIMYHHBI.

JloBepuTeNbHBIA HMHTEpPBAI W JIOBEpUTENIbHAs BEpPOSTHOCTH. OOIIas cxema MOCTPOEHUSs
JIOBEPUTENIBHOIO HMHTEpBaja. J[OBepUTENbHbIE MHTEPBAJIBI JJIA [1ApaMETPOB HOPMAJIbHOIO
3aKOHA PACIIPEICIICHMUS.

IIpoBepka craTucTHUECKUX TUNIOTE3 (OMOKHU 1 U 2 poaa, ypoBEHb 3HAUMMOCTH U MOIIHOCTb
cratucTuyeckoro kpurepus). OOmas cxema MPOBEPKU cTaTUCTUYECKUX runote3. Kputepuii
IInpcona.

3amaua perpeccud. MeToa HAMMEHBIINX KBAPATOB.

K 3aueramm sx3ameHaM AOIYCKAKOTCA CTYACHTBI, BBIIIOJHHUBIIUEC BCEC (bOpMBI TCKyHICTO

KOHTpOJI?I.HpI/I caa4de 3a4€Ta, CTYACHT I1OJIYy4acT JABa BOIIPOCa U3 NCPCUYHA, IPUBCACHHOI'O BbILIC.

BpeMH MOATOTOBKHU CTYACHTA K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MuH.

3.2 CocTaB KOHTPOJIBHBIX padoT

Tunosbie BAPMAHTHLI KOHTPOJbLHOM padoThl Ne 1 (mepBblii ceMecTp)

BAPUAHT 1

-2 0 T -1
A= 3 1 . Haittu: 2A" A—44 .

X, —3X, +4X, =5
HccnenoBath U peIINTh CHCTEMY YPaBHEHHH §2X, + X, —3X; =1

X, +4X, —TX; =—4

1 2 -3 7 7 1
Haiitu BA™, eciu A=|0 2 -2|, B=|-6 -4 -6
31 5 9 3 15
BAPUAHT 2
1 -1 . -1 T
A= 0 Haittu: 2A — A" A

2X, — X, + X3 =3
HccnenoBaTh U pelIuTh CUCTEMY YPaBHEHUH | X, +2X, +2X; =4.

X —3X, =Xy =—1

2 -3 0 -5 5 -4
Haiitn BA_l,eCJ'II/I A=l'1 -1 2|,B=|-4 5 -1
-3 4 1 -9 12 3
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TunoBbie BAPMAHTLI KOHTPOJbLHOM PadoThI Ne 2 (mepBblii ceMecTp)

BAPUAHT 1 BAPUAHT 3
) 3
1, lim (n—+/n? +2n) . im (2+n)
n—oo : 2 3
, n—o(n-1)°—(n+1)
: X®—=3x+2 2
2. lim 3 5 . X5 —=4x+3
XoLX® +2X° =X =2 2. im ———
x>3  x3-27
: tg5x .
3. >I<Im02—10 . im arcsin2x
-0 x“ +10x : ——
. X—0 4/ —
In(1+ xsin 2x) X+1_ L
4. . In(1—sin 3x)
x>0 1—Cc0s2X 4. im ———~
x—0 @f%_q
_ tg 72X .
5. lim =—— _sin3x
X2 X—2 5. lim
x—z tg5X
BAPUAHT 2 BAPUAHT 4
1, lim n(vn2 +n—+/n? —n) _(2-n)*—(2+n)°
Nn—o0 1. lim > >
, n—» (2+n)°—(1-n)
) X°=2x+1 ’
2. lim 5 . X“+Xx-6
x=Lx® +x°—x-1 2. lim ———
X2 2X° —X—-6
. oAX+2— J2 )
3. lim — 3 im SN 2X
O .
x>0 Sinex x—0 tg(z (X + 3))
. 1-—cos4dx )
4, lim ————— . In(1l—arcsin2x)
x=0 ox* _q 4, lim 2
x—0 e X_1
. Sin X
5, lim . im Inx—1In2
x—>1 Xx—=1 : x>2 2% _4
TunoBbie BApUAHTHLI KOHTPOJILHOH padoThLINe 3 (mepBbIA ceMecTp)
BAPUAHT 1
- 3 my2
3 sin”(3x“ +5
1. y:5x tg\&+ ( ),HaﬁTI/Iy'-?
X + cos? x
2. y= th4x, Haiitu y' - ?
3. y = OS> 5X, waiitu dy-?
3X+5
4, = , Haiitm y" - ?

YT ox 3



Xx=Intgt
5. { J , HaI‘/'ITHﬂ -?

y =cos’t dx
BAPUAHT 2
i3
4agx2 SN~ (2cosx
1. y:3X x4 ( ),Haf/’ITI/Iy'-?
Vx2 +1In x
2. y:XCOS3X Haiitn y' - ?
2
3. y=e" maitrudy-?
4. y=X-In X, naiiru y" - ?
X =1+t
5. t , HafiTn — - ?
y= dx
V1412
BAPUAHT 3
2
26in7x . €0S%(24/X
1. y:ZX sm?x_i_# Haiitu y' - ?
X+In“ X
) 2
2. y = (sin X)X Haiitu y' - ?
3. y:t923x naiitu dy - ?
4. y= xe>*  maiitn y"-?
t
5 x=1tg(2e’) HaﬁTHﬂ -?
y=In(2t +1) dx
BAPUAHT 4
3 V192X
1. y= 7% 0s(7x+9) 4 Zg— Haiitu y' - ?
X“ +1
2. y =(cosx)* maitrny’-?
3. y:tg2 2X  maiitudy - ?

4. y=sin xe* waiitny”-?
x=In@+1?) |
5. t HaI‘/'ITI/I—y -?
— dx
1+1t2
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TunoBbie BAPHAHTLI KOHTPOJLHOM pPadoTHLING 4 (BTOPOIi cemecTp)

Bapuanr 1 Bapuanr 3
1. 2 cosx dx
9). 2x+1) L -,[ sin® x
) 2x+3 4
3 J- X —X
4 +3in X COS X 3. I5|n5xdx
6
0
4. [(2x+DVx+3 dx 4 [x-YPxrioe
2
” ) In2
5. I(2x+3)5|n 2X dx 5, I(3x+2)e_x dx
0 0
6 T dx o dx
e o foo
1 X7 +5X o (X+3)(x+1)
Bapuanr 2 Bapuanr 4
J- X dx 2 )
N 1 _l.x x° +1 dx
3x+4
2 J-x3’+xdx 2. I%d
g X° +5X° +6X
X dx
3 J.2+sinx+cosx 3. J. - 2
5 1+ 3sin XCOoS X + C0S“ X
X+3 5
4. dx —1).4/
g [x+4 4, _[(x 1)-Vx+4 dx
0
T T
5. [(3—2x)sin3x dx 5. [(L-x)sin o
0 2
0
6 = dx +00 dx
3 6. |
1 X°+3x 2 %2 _3x
Tunosbie BAPMAHTHLI KOHTPOJLHOM PadoTHLING 5 (BTOPOIi cemecTp)
Bapuanr 1
1. z=arctg? ﬂ +2y? . Haittn @@
y OX OX
2. z=x*Iny. Haiitn d? z.
0 —x?
3. H3MeHuTh Mops0K HHTETPUPOBAHUS: J. dx j f(x, y)dy.
a2 2o
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4. BBIYHCINTH, IEPEH/IA K TOISIPHBIM KOOPIUHATAM: J.J‘ X%+ yZdxdy,
D

e D:{x2+y2£R2,x20,y20}.

5. Bbruucnuthe 00bEM TENa, OTPAHUYCHHOTO TOBEPXHOCTSAMHU:

z=x*+y% x+y=4,x=0,y=0,2z=0.

Bapuanr 2
1. Z:X-e§+2y3.HaI7[TI/I @,@
OX  OX
x=t", ]
u
2. U :tg(x2 +y? +22), y=Int, — =7
. dt
z=t-3,
1 2-x?
3. H3MeHUTH MOPAIOK HHTETPUPOBAHUS: j dx I f(x,y)dy.
0 X

4. BBIYUCIHTB, IEPEH IS K MOISPHBIM KOOPIHHATAM: H xdxdy ,
D

rjae D:{x2+y2£4,x20,y2—x}.

5. Bpraucnuth 00bEM TeNa, OTPaHUYECHHOTO TOBEPXHOCTIMU: Z = 2 — X, y2 = 2X,

x=2,2=0.

Bapuant 3

1 07 01
1. z=tg? +— . Haittru —, —.
g 0y) y® X OX
2. z=y*sinx. Haiitu d? z.

0 e
3. H3MeHuTh MOpsAI0K HHTETPUPOBAHUS: I dx I f(x,y)dy.
a2
. dxdy
4. BBIYHCINT, IEPEHIS K MOIAPHBIM KOOPAMHATAM: .” —
5 (XT+Yy%)

rjie D:{1£x2+y2 S4,y20}.

5. Bpraucnuth 00bEM TeNIa, OTPAaHUYEHHOTO TOBEPXHOCTSIMU: Z = X2, X+y=1, X= 0,
y=0, z=0.

Bapuaur 4
3 X .
1. z=xIny+—.Haiitru dz.
y

Xx=t*,
du

2. u=cos(x2+y2+zz), y:tet’a:?
z=Int,



1 2-x
3. H3MeHHTH MOPSAIOK HHTErPUPOBAHUS: I dx 'f f(x, y)dy.
0 X3

4. BpIYUCIUTD, IEPEUIS K TOISIPHBIM KOOPAUHATAM: J] arctg Y dxdy,
X
D

e D:{x2+y2 Sl,XSO,yZX}.

.. 2 2 2
5. Bbruncnute 00bEM TeNa, OrpaHUYEHHOTO NMOBEpXHOCTAMU: Z = X~ + Y°, Y = X",

y=1 z=0.

TunoBblie BAPHAHTLI KOHTPOJILHON padoTLINe 6 (TpeTHii ceMecTp)

BAPUAHT 3
BAPHAHT 1 . . . 2x% +y2 —xy
1. y—y=e sinx ' Xy
2

. y 2.
2. Xy’ =2yln =, =€

y y x2 y‘le (3x2y? +2x +3)dx + (2x3y +3y?)dy =0
3. Y'(y-D-2(y)* =0 yl =0

3 x=0

-~ X
4. 4y" +16Yy' +15y = 4e 2

5. y"+9y=cos?3x COSX
4. yrr 4 yl _ X2

3x
5. y"'—6y' +9y=

X+1

BAPUAHT 2 BAPUAHT 4
Y
1. y+ZL=sinx, y(r)=1 1 v Y L y2_p —1
X YT =0
y
2. Xy'—y =xeX 2. Xy
X=-y

3 2yyrr:1+(yr)2

4. y"—y=5¢" 2 2yyT=(y) -

4, y"+2y" +5y=-2sin x

5. y'+4y=

cos? X 5. y'+9y=—
sin 3x
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TunoBbie BADHAHTHLI KOHTPOJLHOI padoTLINe 7 (TpeTHii ceMecTp)

BAPHUAHT 1
HccenenoBars Ha CXOAUMOCTD PsIIbIL:

©2n? +n+1

1. 5 :
n-13n° +n-1
® 1
2. ——
n=1n~ +Inn
3 3 1
= nin?n
—1
4. Z( H"
n? + 10
5. HaiiTu uaTepBall CXOIUMOCTH psijia
z (x + 4)
BAPUAHT 2

HcenenoBars Ha CXOAUMOCTD PSIJIbIL:
2

T

n=1\ N 2"
S 1
2.
n=1N+3
o0 5”
3. —.
n=1 n!
A x.sinn
' 2
5 Halitn nHTEpBaN CXOQUMOCTH pslia

BAPHUAHT 3
HcenenoBars Ha CXOAUMOCTD PSJIBL:
2
& 6n
1. 2 .
n=19n° +6n -8
> 1
2 2
n=1 N4
= In%n
3 > .
n=2 N
1
4. ( l) n+
Z 2n +3
5. Haiitn nHTEpBaN CXOAUMOCTH pslia
i n(x+1)"
n=1 4n
BAPUAHT 4

HccnenoBaTh Ha CXOOUMOCTD pAabIL:

1 Z(\/n2+2n+4—\/n2+n+3)-
n=1
< N
2. —
n—22n
0 n 1
3 > arcsin” =.
n=2 n
> 1
4 )
Ez( ) Inn
S. Halitn nHTEpBan cCX0QUMOCTH pslia
) 2n-1
Z (_1)n—1 (X_B) "
n:l n '16n
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THnoBbie BAPHAHTLI KOHTPOJLHOI Pa0oTLING 8 (UeTBEPTHII ceMecTp)

Bapmuanr 1

1. 13 xonosel B 36 KapT Haynavdy U3BJICKAIOT TPU KapThl. HailTu BeposSTHOCTH TOTO, 4TO OyAeT
BBIHYT OJIUH TY3.

2. JIBa cTpeinka, sl KOTOPbIX BEPOSATHOCTH ITPOMAXa B MHUILIEHb PaBHBI COOTBETCTBEHHO 0.1 n
0.2, mpou3BOAAT 1O OAHOMY BBICTpeny. OnpeneuTh BEPOSITHOCTh XOTSI ObI OJHOTO MOTA/IaHus B
MHILEHb.

3. UmeroTcs aBe maptuu uzaeauii mo 15 u 20 mTyk, npuuéM B KaXKJ10M MapTUH JIBA U3IETIUS -
OpaxoBanHble. M3aenue, B3sTOC Hay1auy U3 MEPBOM MAPTUH, IEPEIIOKEHO BO BTOPYIO, M1OCIIE
4ero BEIOMpAETCs Hayaady u3jaeie u3 BTopoit maptun. ONpeaeuTh BEPOSITHOCT U3BICUCHHS
OpaKOBaHHOTO U3JIEIUS U3 BTOPOU MApTHUH.

4. OnpenenuTh BEPOSTHOCTb TOTO, YTO HOMEP MEPBOI BCTPETUBLIEHCS aBTOMAIINHBI HE
COJEPKUT HUPPHI LIECTb.

Bapuanr 2

1. B xonozae 36 xapt uetrblpéx macteid. [locne u3BnedeHus: U BO3BpaIlleHUs OJHOW KapThl KOJIOa
MePEeMEITNBACTCS M CHOBA M3BJIEKaeTCs 0Ha KapTa. OmpeaeuTs BEpOATHOCTh TOTO, 4TO 00¢
KapThl OJTHON MacTH.

2. Ilo camonéry npou3BOJAT TPU OJMHOYHBIX BBICTpEa. BeposTHOCTB Nonaanus Npu NepBoM
BbIcTpene paBHa 0.4, npu BropoM -0.5, mpu tpetbem -0.7. [[nst mopakenus camonéra
HE00X0/IMMO He MeHee JIByX nonajanuil. Hailtu BeposTHOCTb mopakeHus: caMoiéTa.

3. /IBa cTpenka A u B moouyepénHo CTpemsfoT B MUIIEHB /10 IEPBOTO MOMaJaHus, HO He Oonee
JBYX pa3 Kaxblid. BeposTHOCTH monaganus npu oJHoM BeicTpene st A pasra 0,8, mis B —0,6.
[TepBblii cTpenok onpeaensercs KpeOueM: KuaaeTcs MOHETa H, €CIIH BbINaIaeT repl, TO IepBbIM
crpenser A, eciu udpa, To B.

B pesynbrare cTpenbObl BeMrpan crpenok B. KakoBa BeposiTHOCTh, YTO OH CTPEJIST IEPBHIM?

4. TexHuueckasi CUCTEMa COCTOUT U3 MATH Y3JI0B. BeposITHOCTh HapyIIeHUsI pekruMa paboThl
JUTsL Kaxkoro y3na paBHa 0,2. HaliTu BeposITHOCTh BBIXO/1a U3 CTPOSI STOM CUCTEMBI, €CIIH IS
ATOTO JOJKEH HAPYIIUThCS PEKUM paboThl HE MEHEe YeM B TPEX y3iax.

TunoBoii BApMAHT KOHTPOJILHOI PA00THLIN? 9 (UeTBEPTHIN ceMecTp)

1. BeposaTHOCTS MpoMaxa 1o MMILEHH B KaXIOM M3 IBYX HE3aBHCHMBIX BhICTpENoB paBHa 0.1.
[TocTpouTh psiz pacrpeesieHus CIIy4aiiHOM BEJIMUMHEI & - YMCIa TOTaIaHui 110 MUIIICHHU.

2. lan psia pacnpeesieHus JUCKPETHOM cllydyaiiHOM BETUYMHBI &!

Xi -1 0 2 3

P; 0.1 0.2 0.4 Ps

Berancnuts P,, ME, DE. Tloctpouts rpaduk F(X).

3.HenpepoiBHast ciydaiiHas BeIMYWHA 3a/1aHa TUIOTHOCTBIO BepositHOcTH f(X) cremyromero
BUIOA

0,x<0
=2, 0<x<2
A)=|— UL A=
1
0,x>2 Haiite A, ME. DE. F(x). BepoatrocTs P(-1<E<1.5).

4. Cny4aifHbIe BeTHUUHBI § U |HE3aBHCUMBIC C H3BECTHBIMU YHCIIOBBIMU XapaKTEPUCTUKAMHU.
ME=2, DE=0.2; Mn=3, Dn=0.4.Cnyuaiinas Benuunna 1=55-3n. Haiitu Mt u Dr.

b1.b.05
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3.3Coaepxkanue pacuéTHo-Tpaduyecknx pador

Conep:kanue PI'PNe 1 (BTOpOIi cemecTp)

HccnenoBaTh (PyHKIMIO OAHOM MEpeMEHHON U MOCTPOUTH €€ TpaduK.
Breruuciuts npeaen, ucnoiib3ys mnpasuwio Jlonurans.

Brruncnuts mromans miockou odmactu B JICK.

Boeruncnuts miomans miockoit odnactu B IICK.

Boruncnuts nnuny ayru miockoit kpusoi B JICK.

Beluncnuts AIMHY 1yru INIOCKOW KPUBOM, 3aIaHHOM ITapaMETPUYECKHU.
BerancnuTh 00beM TeIa BpaIleHHs.

HccnenoBaTh Ha SKCTpEeMyM (PYHKIMIO ABYX NMEPEMEHHBIX.

© o N Ok P

Haiitu nHanGonbplee 1 HauMeHbIEe 3HAYEHUS! (DYHKIMM JIBYX MEPEMEHHBIX B 001acTH,
OTrPaHUYEHHON 3aJaHHBIMU JTUHUSIMH.

Coaep:xkanue PI'PNe 2 (Tperunii cemecTp)

1. Pa3noxuth QyHKIUIO B CTENEHHOU Pi.

2. PaznoxeHHeM MOJBIHTEIpaJbHOW (DYHKIMM B CTEMEHHOM psAJl BBIUUCIUTH HMHTErpai C
YKa3aHHOM TOYHOCTBIO.

3. Paznoxwutp ¢pynkuuio B pag @ypbe Ha 3amaHHOM oTpe3ke. IlocTpouTs rpaguk CyMMEI
psana Oypse.

4. Pa3noxuTh 33aHHyI0 QYHKIUIO B psia 1o cuHycam (kocuHycam). [locTpouts rpaduk
CYMMBEI psifia.

Conep:xkanue PI'PNe 3 (yeTBEpPTLIN ceMecTp)

1. ITo BEIOOpKE 3HAUEHUH CIy4aliHOM BeTMYMHBI 00bEMa N = 50 yucen:

1) mpoBecTH rpyNMHUPOBKY JAaHHBIX C YUCIOM MHTEPBAJIOB, PAaBHBIM 6;

2) OCTPOUTH TUCTOIPAMMY;

3) HaliTi BEIOOPOUHYIO (DYHKIMIO pacrpeieleHus: U IOCTPOUTH €€ IrpaduK;
4) HallTH TOYEUYHBIE OLIEHKH MaTEMaTUYECKOI0 OXKHUIAHUS U AUCIIEPCUH;

5) Ha ocHOBaHMM KpuTepus coraacus [InpcoHa mpoBepuTh rUIOTE3y O HOPMAIBLHOM
pacIpeneeHud Te€HEPAIbHON COBOKYITHOCTH;

6) HalTH TOBEpUTENbHBIE HHTEPBAJIBI 11 MATEMAaTUYECKOTO OXKHUIaHUS U
CPEIHEKBAIPaTUYECKOT0 OTKJIOHEHHUS C JJOBEPUTENIbHOM BeposTHOCTHIO 0,95.

II. ITo rpynmupoBaHHOM BHIOOPKE 3HAYEHUM CUCTEMBI CiIydaifHbIX BenuuuH (X, Y) 00béMma
n =200 map uucen:

1) HaliTH ToUueuyHBIE OLIEHKH MaTeMaTudeckux oxxkumganuit MX u MY, mucnepcuit DX u DY u

k03 purrenta koppensun r(X,Y);

2) HaliTH BBIOOPOUHYIO (PYHKIIMIO JIMHEHHOU perpeccun Y Ha X U MOCTPOUTH €€ rpaduk;

3) HaliTH OLIEHKH YCIOBHBIX MaTEMAaTHYECKUX OKUAaHUN M [Y|X =X, ]Ha OCHOBaHUU BBIOOPKH
U TI0 YPaBHEHUIO BEIOOPOYHON (DYHKIIUU PETPECCUU M CPABHUTH MOTYyICHHBIC 3HAUCHHUS.

4 Metoanueckue MaTepuajbl JJsi onpeaeeHus MPoueayp OUEHUBAHUS 3HAHUIA,
yMeHHi, HaBBIKOB H (WJIH) ONbITA [1eSTEIbHOCTH, XAPAKTEPU3YIOINHX ITAMNbI
(popMupoBanus KoMmneTeH M.

[IpomexyTouHass arTecTalyss MO TUCIUIUIMHE TMPOBOIAUTCS B COOTBETCTBHH C

tpeboBanusimu CTII
CTO CIIoI'TU(TVY) 016-2015. KC YKB/I. ITopsigok npoBeneHus 3a4€TOB U HK3aMEHOB.
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