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1. Henau u 321241 OCBOEHUS IMCUMILTAHBI (MOIYJIs1)

JlucuuninuHa npeacTaBisieT coOOl M3J10KEHHE OCHOBHBIX TMOJOXKEHHH MaTeMaTH4eCKOro
aHanu3a, AHAJTUTHYECKOW T'EOMETpUH, JIMHEHHOW anreOpbl, TEOPHUH BEPOSITHOCTEH U
MaTeMaTHUYECKON CTaTUCTUKU HEOOXOJUMBIX JJISl U3yUEHUs CIEeHaTbHbIX AUCIHUILINH.

[enp u3yueHUs] NUCHMUIUIMHBI — OBJAJICHUE CTYACHTAMU HEOOXOJUMBIM MAaTEeMaTHUYCCKUM
anmapaToM, IIOMOTaloIIMM aHaJU3UpOBaTh, MOJEIUPOBATH M pelIaTh 33Jadyd B paMKax
MPUKJIAHBIX UCCIIET0BAHUIN

3amayn: pa3BUTHE JIOTUYECKOTO U aOCTPAaKTHOTO MBIIUICHUSI CTYACHTOB; OBJIAJCHHE
CTYJICHTaMH METOJaMH UCCIICIOBAHUS U PEIICHUS MAaTEeMaTHISCKUX 3a/1a4, BBIPAOOTKA y CTYICHTOB
YMEHHUs pACIIUPATh CBOM MAaTeMaTHYE€CKUE 3HAHUA U IPOBOAUTh MATEMATHYECKUN aHaJIU3
MPUKJIAHBIX 33]1a4.

2. MecTo nucuuminibl (MoayJis) B crpykrype OIIOII BO

Jucuunnuna «MareMaTukay BXOJUT B 00S3aTENbHYIO 4YacTh MOMAYJSL €CTECTBEHHBIX
JUCLHUTLINH.

OcHoBeiBaeTcs Ha 0a3e JUCHUIUIMH: JIeMEHTapHasi MaTeMaThKa (IIKOJIbHBIN Kypc anreOpsl,
TEOMETPHH, HIEMEHTAPHBIX (PYHKINI U OCHOB MAaTEeMaTUYECKOTO aHAIN3a).

SBnsieTcss OCHOBOM I WU3YUYEHHUS CICAYIONIMX JUCHUUIUIMH: CICIHMAIbHbIE WHXKEHEPHBIE
JUCLHUIIIIUHBI.

3. Kommnerenuum oOyuyawmerocsi, ¢(opmupyembie B  pe3yJbTaTe OCBOCHUS
AUCHMILINHBI

OIIK-3. Cmnocoben | OIIK-3.1. 3Hamb:  (HU3MKO-MATEMATHYECKOTO  ammapara,
IIPUMEHSTH JleMoHCTpUpYET METO/I0B aHaJn3a u MOJIETIMPOBaHUs,
COOTBETCTBYIOILIUI 3HaHUS, YMEHHUS U TEOPETUUYECKOTO u AKCIIEPUMEHTAILHOTO
¢buzuko- HAaBBIKU ITPUMEHEHHUS MCCIIEI0BaHUS npu pelieHny
MaTeMaTHYeCKUN MaTeMaTH4eCKOIro npodecCHOHaIbHBIX 3a/1a4.
anmapar, METOJBI | ammapara ymems: TIPUMEHUTh (U3UKO-MAaTEMATUUYECKUN
aHaJn3a U | aHAJIMTUYECKOU anmnapar, METOJbl aHajlu3a M MOJEIMPOBAHUS,
MOJIETIUPOBaHUS, TE€OMETPHH, TEOPETUYECKOIO u 9KCIIEPUMEHTAIBHOTO
TEOPETUYECKOr0 M | JIMHEHHOW anreOpsl, MCCIeI0BaHU npu peleHny
HKCHEPUMEHTANIBHOTO | UG HEpEeHIMATBLHOIO MpodecCHOHaIbHBIX 3a/1ay.
UCCIIEIOBAaHUS  TIpU | U UHTETPAJILHOTO B1a0emb  HABbIKAMU: TPUMEHEHUs  (U3UKO-
peleHnn HCYHCIIEHUS, MaTEMAaTUUYECKOTO anrnapara, METOJ0B aHaINu3a U
npodeccuoHaNbHbIX | (QYHKIMHA MO/IETTUPOBAHUS, TEOPETUYECKOTO u
3a1a4 KOMIIJIEKCHOTO YKCIIEPUMEHTAILHOTO HCCIIEIOBaHMS pu

MIEPEMEHHOTO, pelieHny npodeccuoHaIbHBIX 3a7ay.

TEOpUU

BEPOATHOCTEMN u

MaTeMaTH4ECKON

CTaTHCTHUKH,

YHMCJIEHHBIX METOJIOB

4. CTpyKTYypa U coepKaHue TUCHHIIINHBI
4.1. O0beM yueOHOii TMCUMIJIMHBI M BUAbI Y4e0HOI padoThl

Bu yueGHoii paGoThI O0beM yacos (3a4. ef1.)
Ounas ¢popma | 3aounas ¢popma
OO0mas yueOHasi Harpy3ka (Bcero) 576 576
(16 3au4. en) (16 3au4. en)
Oo0si3aTesqibHAsi  ayaMTOpPHast y4yeOHasi Harpyska 272 48
(Bcero)
B TOM 4mcJie:
Jlexumm 136 24
CemuHapckue 3aHsTus - -
[TpakTHueckue 3aHsITHs 136 24
JlaGopaTopHbie pabOoThI - -




Kypcogas pabota (KypcoBO MTPOEKT) - -
Hpyrue bopmbI " METOIBI OpraHu3alluyl | WHJ. 33/1aHue WH]I. 33/1aHNE
00pa30BaTeNLHOTO IpoIlecca (1-4 cem.) (1-4 cem.)
CamocTosiTeJibHasi padoTa CTy/ieHTa (BCero) 304 528
dopma aTTecTanuu 9K3aMeH / 3a4eT | dK3aMeH / 3a4eT /
/ AK3aMeH / 9K3aMeH / 3a4er /
3auer /

4.2. ConepxxaHue pa3aeoB TUCHUILTAHBI

Cemectp 1
Tema 1.

Tema 2.

Tewma 3.

Jlunelinas anredpa

Marpunpbl. Onepanun Hag marpunamu. Onpenenurend. CBOWMCTBa onpeeIuTeNe.
Paznoxxenune ompenenureneidi. MeToapl BBIMHCIEHUS ompenenuTencit. OOparHas
MaTpuLa.

Marpuunsle ypaBHeHHs. Panr marpunbl. CHUCTEMBI JIMHEHHBIX alreOpanvdecKux
ypaBHeHuil. Marpuunbiii Meton. Meron Kpamepa. Meron [aycca. Teopema
Kponekepa—Kanemmu. @yHnaMeHTalIbHas CHCTEMA PELLICHUM.

Bekrops!. JIuHeiHbIe onepauyuy HaJl BEKTOpamu. JInHelHas 3aBUCMMOCTb BEKTOPOB.
bazuc. Koopnunatel Bektopa B Oaszuce. [leiicTBUs ¢ BekTopamMH B KOOPAMHATHOM
npezAcTaBieHu. JlexapToBa cucteMa KoopAauHaT. Mi3MeHeHne KOOpIMHAT P 3aMEHE
0asuca 1 HayaIa KOOPIUHAT.

IIpoexkuus Bekropa. CkansipHOE IPOU3BEIECHUE BEKTOPOB. BEeKTOpHOE Npou3BeieHNe
BeKTOpOB. CMelIaHHOE [TPOU3BEICHUE.

Jlunelinble omepatopbl Ha IUIOCKOCTH. COOCTBEHHBIE BEKTOPbl U COOCTBEHHBIE
3HAUCHUS JIMHEWHOT o orneparopa. KBagparnansie GopmeIL.

Ananutudeckas reoMeTpus

[Ipocreiimme 3a1a4u aHATUTUYECKONM F€OMETPUU Ha IUIOCKOCTH. Y PaBHEHHE JIMHUH
Ha IUIOCKOCTU. Y paBHEHHE NPSIMOM C YIIIOBBIM KOA(PPUIIMEHTOM. Y paBHEHUE NIPSIMOi
C YIJIOBBIM KOX(PQUIIMEHTOM, TNPOXOIICH depe3 MaHHYI0 TOUKYy. YpaBHEHHUE
OpsAMOM, TMpoxozsiled dvepe3 JBe JaHHble Toukd. OOIliee ypaBHEHHE IPSIMOM.
VYpaBHeHue mnpsmon B «oTpe3kax». HopmanbHoe ypaBHeHue mnpsmon. Kpuseie
BTOPOTrO MOpPSIZIKA.

YpaBHEHHE MOBEPXHOCTH B IPOCTPAHCTBE. Y PABHEHHE IUIOCKOCTH, IMPOXOIAIICH
Yyepe3 JaHHYI0 TOYKY, C 33/laHHbIM HOpPMaJbHBIM BekTopoM. OOliee ypaBHEHHE
IUIOCKOCTH. Y paBHEHME IIJIOCKOCTH B «OTPE3KAX». YTOJI MEXKIY IBYMs IUIOCKOCTSIMMU.
VYcnoBus mapajienbHOCTU M NEPIEHAMKYISIPHOCTU ABYX IIocKocTed. HopmanbHoe
YPaBHEHUE IUIOCKOCTH. PaccTosiHAe OT TOYKM A0 IJIOCKOCTH. Y PaBHEHUE IUIOCKOCTH,
IIPOXOASALIEHN Yepe3 TPU TOUKH.

VYpaBHeHUs NpsAMOW JMHHM B NPOCTpaHCTBE. KaHOHMUYECKHE M IapaMeTpUyecKHe
YpaBHEHUs MpPSAMON. YpPaBHEHUS IPSAMOM, MPOXOIAILEH Yepe3 ABE TOYKU. YTOI
MEXIY JIByMs NPSMBIMHU. YCIIOBUSI MApaUICIILHOCTH U TEPIEHIUKYIISIPHOCTH JBYX
npsAMBbIX. [IpsgMas ¥ JI0CKOCTh B MPOCTPAHCTBE: YTOJI MEXKLY MPSIMOM U INIOCKOCTHIO,
YCIIOBHSI NIEPECEUEHUs] NPSAMOM  IUIOCKOCTH, YCJIOBUS — MApALIEIBHOCTH H
NEPIEHIUKYIISIPHOCTH MPSMOM U IIIOCKOCTH.

Kpussie Broporo nopsiaka. Dmiurnc. ['unepbona. [Tapabona.

IToBepxHocTu Broporo mopsaka. Llumuaapudeckue nosepxHoctd. Chepa. Konycsl.
Ommncoup. ['unep6onouapl. IlapaGonowapl. ['eomeTpuueckue CBOWCTBA ATHX
MIOBEPXHOCTEN.

[lomsipable KOOpAMHATHI HA MIOCKOCTH. Crnmpans Apxumena. Llwmuapudeckne u
ceprueckrie KOOpAMHATHI B IPOCTpaHCTBe. PaznnyHble criocoObl 3aaHus JIUHUNA U
MOBEPXHOCTEN B TPOCTPAHCTBE.

Maremarndeckuii aHaIu3

MmuoxkectBa BemecTBeHHbIX uncenl. Dynkmus. O6macts ee onpeneneHus. CrocoOb
3amanus. OCHOBHBIE 3J€eMEHTapHble (DYHKIMM, UX CBOMCTBA M rpaduku. Yuciosble
MIOCJIEIOBATEIBHOCTH, UX POJIb B BBIYMCIHUTENBHBIX Ipoueccax. [Ipenen dncnoBont
nocnenoBarenbHocT.  CylllecTBOBaHME IIpefesla MOHOTOHHOM — OTrpaHUMYEHHOU




Cemecrtp 2
Tema 3.

MOCIE0BaTEIbHOCTH.

[Ipenen ¢yHKIMI, OCHOBHBIE MOHATUS M CBOMCTBA. OIHOCTOPOHHHE TIPEIEIBL.
[lepBbIii 1 BTOpOI 3ameuareibHble mpenensl. [Ipemxen QyHkimu B OECKOHEYHOCTH.
[penensl MOHOTOHHBIX (GYHKIMHA. beckoHeuHO Masble (YHKIMM U MX CBOMCTBA.
CpaBHeHHE 0€CKOHEUHO MaTBIX (DYHKITHHA.

HemnpepbiBHOCTh (pyHKIIME B Touke. HempepbIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX
¢bynakmii. CpolicTBa (YHKIIMH, HENPEPHIBHBIX Ha OTPE3KEe: OTPAHUYCHHOCT,
CYILIECTBOBAaHME HaMOOJIBIIEr0, HANMEHBILIETO U TPOMEKYTOYHBIX 3HAUEHUI.
JuddepennmansHoe ucuucieHne GyHKIUA omaHON mnepemeHHoi. [IpomsBogHas
(GyHKIMM, €e CMBICII B Pa3IMYHBIX 3a7adax. [lpaBuia HaxOXKIEHUS! MPOM3BOIHOM.
[IponsBomHass cioxkHo M oOpatHOW ¢yHkumu. [uddepeniupoBanue (yHKITHH,
3a/IaHHBIX TTapaMeTpuyeckuM obpazom. llonsrue ¢yHkmu, muddepeHmpyemMon B
touke. Juddepenmman Qynkuu, ero reomerpuueckuii cmbicin.  OOrmiee
NpeJICTaBIeHHe O  MeToJax  JiMHeapu3auud.  VHBapuaHTHOCTE  (HOpPMBI
maddepenimana. [IpousBogaple u  auddepeHranbl  BBICIIMX — TOPSJIKOB, X
cBoiictBa. Touku skcTpemyma ¢yHkuun. Teopema Pepma. Teopembr Pos,
Jlarpamka, Komm u ux npumenenne. OcHOBHbIE TeopeMbl O AupdepeHIpyeMbIX
¢bynxmsax. HeonpeneneHHOCTH M MX PacKpbITHE C MOMOIIBIO mpaBuia Jlomurans.
@®opmynsl  Teitmopa u Makiopena. [IpencraBineHue OCHOBHBIX 3JI€MEHTApPHBIX
¢bynkmii o popmyse Teitnopa. [Ipumenenus popmyn Teiinopa.

[Tpumenenue muQQepeHInanTbHOr0 HCYUCICHUS IJIsl UCClefoBaHus (GYHKUUN |
MOCTPOCHUSI WX TpadUKOB YCIOBHS MOHOTOHHOCTH (PYHKIMH.  DKCTPEMyMBI
byHkuumn, Heobxoaumoe ycioBue. JlocraTtounsie ycinoBus. OThICKaHUE HAUOOJIBIIETO
M HAWMCHBIErO 3HAueHWs QyHKIUH, JuQQPepeHIMpyeMoli Ha  OTpe3Ke.
UccnenoBanue Bbimyksioctd (yHkimu. Touku mnepern6a. AcUMITOTHI (YHKIUIL.
[onsiTne 06 acumMnTOTHYECKOM pasiokeHnr. O0IIas cxema UCCIea0BaHus (PyHKIUH
U TOCTpOEHHUE ee rpaduka.

Maremaruueckuii aHaIu3

Heomnpenenennsiit unterpan. [lepBooOpaznas. HeonpeneneHHplii  MHTErpal U €ro
cBoifctBa. ['eoMeTpuyeckuii CMBICT HEONpeNeNeHHOro HHTerpana. TaOmuna
HEOIIPENENIEHHbIX ~ uHTerpanoB.  llpocreiimme  nmpuéMbl  MHTEITPUPOBAHUSL.
Hcnonb3oBaHue Tabmul MHTErpaioB. VIHTerpupoBaHue MO YacTAM M 3aMEHOM
nepemMeHHoU. MHTerpupoBanue NnpocTeHIIMX palMoOHAIbHBIX Apobei. Paznoxenue
JIPpOOHO-pallMOHANIBHOM (YHKIMM Ha MpocTedime apodu. MeToasl BBIYUCIECHHS
HeonpeneneHHbIX  KoddduimentoB. VHTerpupoBaHue JIpoOHO-PALMOHATIBHBIX
¢bynkimit. THTErprpoBaHue HEKOTOPBIX UPPALMOHATBHBIX (DYHKIMHA U BBIpaKCHUH,
coZiepKaIuX TPUTOHOMETPUYECKUE GbyHKUIUY. WuTerpupoBanue
i depeHanbHbIX OMHOMOB. IIprMeHeHHe TPUTOHOMETPUYECKHUX IOACTAHOBOK
JUISL UTHTETPUPOBAHUS COJIEpKAIIUX pajuKaibl (PyHKINH.

OmnpeneneHHblil UHTErpajl U €ro NPWIOKEHWs. 3a/add, MPUBOIAIINE K IIOHATHIO
OIpeIeTIeHHBIX MHTErpanoB. MHTerpanbHple cymMmMmbl.  OmnpeneneHHblil uHTErpain u
ero csoucrBa. Teopema o cpenHem. IIpowsBogHas MHTErpajsa IO €ro BEPXHEMY
npeneny. Dopmyna Herorona-Jleitonuiia. OCHOBHBIE TIpUEMBI  BBIYHMCIICHUS
OIIPENIEJICHHBIX MHTErpasioB. MHTErpupoBaHue 10 4acTsAM U 3aMEHOM IIEPEMEHHOU.
[lonsiTHe O TPUOMMKEHHOM BBIYKMCICHUU OIPEETICHHBIX HHTErpajoB. MeToibl
BBIYMCIICHUSI  OIPEAENEHHbIX HMHTETpaioB 1O (opMysiaM MpsIMOYTOJbHUKOB,
Tparenuii 1 Cumrcona. [Ipuiio)keHue OIpeneNeHHbIX UHTErPAIIOB K BBIYHCICHUIO
wioniaaed, oobeMoB, JIMH Iyr. MexaHuyeckue M (PU3NYECKHE MPUIIOKESHUS
OIpEeeNICHHBIX MHTerpaioB. HecoOcTBeHHblE HHTErpaibl ¢ OECKOHEYHBIMU
mpereraMd M OT  HEOrpaHWuyeHHbIX — (yHkumil. [Ipu3Haku  cXOIUMOCTH
HECOOCTBEHHBIX HHTETPAJIOB.

@DyHKIUHM HECKOJIIBKUX MepeMeHHBIX. DYHKIIMN HECKONbKUX MepeMeHHbIX. O0macTb
onpenenenus. [Ipenen Gpynkumu. HenpepriBHOCTh. YacTHbIE pon3BoHbIe. [lomHBIH
i depeHIman, ero cBa3b ¢ YaCTHBIMHM IIPOU3BOIHBIMU. MHBapHaHTHOCTH (HOPMBI
nonHoro auddepennuana. KacarenbHas MIOCKOCTH U HOPMajidb K IOBEPXHOCTH.



Tema 4.

Tewma 5.

Cemectp 3
Tema 6.

I'eomerpuueckuii cMbic momHOTO muddepeniana. YacTHble TPOU3BOIHBIC U
nonHele auddepeHimansl  Beicux nopsakoB. Popmyna  Teitnmopa. HesiBHble
¢dbynakm. Teopemsbl cymectBoBanus. JuddepeHnupoBanne HESIBHBIX (DYHKITHIA.
OKCTpeMyMbl  (YHKIIMM HECKOJBbKHMX IepeMeHHbIX. Heobxommmoe ycnmoBue
sKcTpeMyma. JloctaTtouHble yciioBusa. MeTon HaMMEHBIIMX KBaIpaTOB. Y CIIOBHBIN
skcTpeMyM. Meton muoxutenen Jlarpanxka. [Ipumepsl ero npuMeHeHus Ipyu IIOUCKe
ONTHMAJIbHBIX PEILCHUN.

KomrutekcHblii anaims

KomriekcHeie YHCIIa. HeticTBus HaJl KOMILJIEKCHBIMU YHCITAMHU.
Tpuronomerpuueckass ¢dopma KomIuiekcHoro uucna. IlokaszarenbHas —Qopma
KOMIUIEKCHOTO uncia. OyHKImKM KoMIUIeKCHOM nepeMeHHoi. [IponsBoanas GpyHkuuu
KOMIUIEKCHOM IIEPEMEHHON.

JuddepennmanbHbie ypaBHEHUS

OObIkHOBeHHBIE MU depeHanbHble ypaBHeHus. Pusnueckue 3a1a4un, IPUBOIAIIIC
K muddepenumanbapiM ypaBHeHusaM. 3agada Komm. Teopema cyiiecTBoBaHUS U
€IMHCTBEHHOCTH peuieHus 3anaun Komm. Ilose HampaBieHwid M METOZ M30KJIMH.
HuddepeHiyanbHble  ypaBHEHUs IEPBOIO  MOpSAAKA € pa3lelsrOIUMUCS
MepEeMEHHBIMU M OIHOpOJHbIE " depeHnnanpapie  ypaBHeHUs. [Ipuoxenust
i depeHIaIbHBIX YPABHEHUI MEPBOro MOpsIKa B Pa3IMUHBIX O0JACTSIX HAYKH.
Jluneiinple U depeHnnaIbHbIe  YPAaBHEHHS MEPBOTO  MOpAIAKAa. Y paBHEHHUE
bepuymm. Hx pemenue ¢ nomowmpo MeronoB Jlarpamxka u bepryium.
JubdepeHnpansHple  ypaBHEHHS IEPBOrO MNOPSAAKA B TMOJHBIX Ju(QepeHIranax.
Wnrerpupyroumii Muoxutenb. J{uddepenunansapie ypaBHEHHS BBICIIMX HOPSIKOB.
3amaya Komm. [lonstHe 0 KpaeBbIX 3aqayax s AudepeHHaTbHbIX YpaBHEHHH.
VYpaBHeHuE, NOMyCKaloIee NOHWKEHUE Nopsaaka. 1Ipuiojkenne K pelueHno 3a1ad o
JBIKEHUU (u3ndeckoro MastHuka. OIHOPOAHbBIE JIMHEWHBIE M HEOJHOPOIHBIE
nuHelHble  uddepeHunanbHple  ypaBHeHHMA.  [loHsTne  oOmiero  penieHws.
Onpenenutens Bponckoro. ®opmyna JInysuisa-Octporpaackoro. Meron Bapuanuu
HEONpeeIeHHbIX  KOI(M(PUIMEHTOB  pEIIeHUs  HEOJHOPOAHBIX  JIMHEHHBIX
middepeHanbHbIX  ypaBHeHUN. JIuHelHble audQepeHnnanbHble ypaBHEHUS C
MOCTOSIHHBIMU KO3((HLIMEHTaMH. Y paBHEHHUS C ITPABON YaCThIO CIIEIUAIBHOTO BUJIA.
[IpunoxkeHust K ONUCAHUIO JMHEHHBIX Mozened. Cucrembl — TU(QpepeHInaTbHbIX
YpaBHEHM,  CBOMCTBa  HMX  peuleHHd.  PemieHus  CUCTeM  JIMHEWHBIX
mddepeHIaIbHBIX YPaBHEHNUH € IOCTOSTHHBIMU KO3 GUIIMEHTaMU

Teopus psiios

Yucnosele 1 (HyHKIMOHANBHBIE psibl. UncnoBele psapl. [IoHATHE cXOMUMOCTH psaa.
I'eomerpuueckass mporpeccus. HeoOxoauMmelii  Opu3HaK  CXOAMMOCTH — psija.
IIpocreitme neiictus Hag psagamu. CBOWCTBA PSAIOB C MOJIOKUTENBHBIMU YICHAMMU.
HccnenoBanue cXoIMMOCTH PSIOB C MOMOIIBIO ITPU3HAKOB cpaBHEHUs. lIpnu3Haku
cxogumoctu [anambepa u Komm. MHTerpanpHbIil NpU3HaK CXOJUMOCTH PSJIOB C
MOJIOKUTENFHBIMUA  YJICHaMHU. 3Hakodepeayrouecs psael. Teopema JleitOnura.
OneHka ocraTka 3HAKOYEPEOYIOLIETocs psiia. 3HAKOYEPEMYIOLIMECS — PsIbl.
AOCOIOTHO M YCIIOBHO CXOJSIIUECS Ppsbl. Teopema 00 aOCOMOTHONW CXOIUMOCTH.
@OyHKUMOHATBbHBIE psAabl.  OOIacTh CXOAMMOCTH, METOJbl €€ OIpEeNCHUs.
PaBHOMEpHast W mpaBUIbHAS CXOAUMOCTh (PYHKUMOHAIBHBIX pAnoB. [lpusznHak
Beitepmrpacca. Crenennsie psapl. Teopema AGens. MHTepBai u paauyc CX0IMMOCTH
crerieHHOro psaa. Ero paBHomepHas cxomumocte. Psap Telnopa. Teopema o
€IMHCTBEHHOCTH pa3fioKeHHs (YHKIMU B CTENEHHOH psia. JlocTaTouHble yCIOBHS
paznoxkumoctd GyHKIMHA B psia Teinopa. PasnokeHne OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkimit B psaasl Teinmopa u Maxnopena. [IpuMeHeHHe CTENEHHBIX pSJIOB B
pubIKeHHbIX BeraucieHusx. Paapt @ypee. Ko duuments: @ypbe 1 UX CBOMCTBA.
Teopema 0 cxomumocTd TpuroHomerpuueckux psanos @Dypee. Ilonsrue
OPTOHOPMHUPOBAHHOW cucTeMbl (yHkIMHA. EE mnpumeHeHue s pasioKeHus
¢bynkimil. PaznoskeHne 4€THBIX U HEYETHBIX (YHKIMH B TPUTOHOMETPUUECKUN DS
®dypre. CnenuanbHble MPUEMBI PA3IOKEHUST (PYHKIIUN B 3aBUCHUMOCTH OT 33JIaHHOTO



Tema 7.

Tema 8.

Cemectp 4
Tema 9.

UHTEpBaIa pasnoxkeHus. [IpuMeHeHne TtpuroHomerpudeckum psanos Dypse B
NPUOTMKEHHBIX BEIYUCIICHHSX.

KpatHble 1 TOBEPXHOCTHBIE MHTETPAIBI

JIBoitHOM umHTerpan. 3ajaud, NPUBOIAIIME K MOHITUIO IBOWHOrO MHTerpana. Ero
ONIPEICICHNE W OCHOBHBIC CBOMCTBAa. DBprumciieHne [BOWHOIO HMHTErpasa
MOCIICZIOBATEIbHBIM HMHTETPUPOBAaHUEM.  Bbrumcienue rmiomanaeid U o0bEMOB ¢
IIOMOIIBIO JIBOMHOIO MHTETpalia. 3aMeHa IIEPEMEHHBIX B JIBOMHOM HHTErpaie.
JIBoitHOI MHTErpan B NOJSIPHOM cucTeMe KoopAuHAT. TpoitHO#M mHTerpain. 3amayu,
IIPUBOJAIIME K IOHATUIO TPOMHOro uHTerpajga. Ero omnpeneneHne ¥ OCHOBHBIE
CBOMCTBA. BrruncieHre TpOMHOro HHTErpaia Mocae10BaTeIbHbIM HHTETPUPOBAHUEM.
3aMeHa IEPEMEHHBIX B TPOMHOM HHTErpaie. BelunciaeHHue TpOMHBIX MHTErpajloB B
IWIHHAPHYECKUX M CcepHYecKuX KoopauHaTax. PU3NYecKHe M TeOMETPHYECKHUe
NPWIOKEHUS] TPOWHBIX MHTErpaloB (BBIYMCICHUE IUIOMIA/ICH MOBEPXHOCTEH, Macc,
CTATUYECKUX MOMEHTOB, MOMEHTOB HHEPLHMM MW KOOPAMHAT LIEHTPa TSHKECTH
IPOCTPaHCTBEHHBIX (uryp). Ilnomanp nosepxuoctu. OnpenesneHne NOBEpXHOCTHBIX
uHTerpanoB. CBolcTBa W NpUMEpbl BblUMCIeHUH. OrpeneneHue U IIpUMEPHI
MHTErpajioB IIEPBOTO U BTOPOro poza. CBOMCTBA U IPUMEPBI BBIYMCIICHUH.

Teopus nomns

Ckamapnoe mnone. IIpomsBogHas 1o HampaBieHMIO M TIpagueHT. lIpumepsl
BBIUMCIICHUN W NpwWIoKeHus. BekropHoe mose. IIoTok BekTopHOro mosms — yepes
OpPHUEHTUPOBAHHBIE TIOBEPXHOCTH, €r0 CBOMCTBA W (u3MYecKuil cMmbicia. Teopema
Ocrporpaackoro. JluBepreHuusi BEKTOPHOIO IOJIs, €€ CBOMCTBA U BBIYHUCIECHUE B
JEKapToOBbIX KoopauHarax. Pusnmyeckuil cMbicn nuBepreHimu. ConeHOMAAIBbHOE
noie, ero cpoiicTBa. Pabora cuioBoro moms. Lupkymsimuss BEKTOPHOTO OIS
Teopema Crokca. PoTOp BEKTOpHOrO IOJs, €0 CBOWCTBA M BBIYHUCICHUE B
JIEKapTOBBIX KOOpJAMHATaX. 3a/adyd, NPUBOASIIME K IOHATUIO KPUBOJMHENHBIX
uHTerpanos. OnpeneneHue KpUBOJIMHEHHBIX MHTErpanoB 1-ro poxa. OCHOBHBIE
CBOMCTBAa KpHUBOJMHEHHBIX HHTerpasioB 1-ro poma. Mx reomerpuueckue u
¢usnyeckue npunokeHus. OnpenesieHne KpUBOJIMHEWHBIX MHTETPAlIoB 2-TO Poja.
OCHOBHBIE  CBOWCTBAa KPUBOJMHEMHBIX HHTETpajioB 2-TO  poja. Y CIOBHE
HE3aBUCHMOCTH KPUBOJIMHEHHOTO0 MHTerpaja 2-ro poaa oT (GOpMbl IyTH.
IloTeHnpambpHOE IIOJNIE, €ro CBOMCTBA. YCJIOBHE NOTEHIHUANBHOCTH. CIIOCOOBI
OIIpeIEJICHUs TIOTCHIIAANA.

Teopust BepOATHOCTEN

[TonsiTre ciyyaitHoro coObitust. [IpocTpancTBO 3neMeHTapHbIX coObITHIH. CocTaBHbIE
COOBITHSL, IeHCcTBHA HaJl COOBITUAMU. ANreOpa COOBITHI KaK OJ[HA U3 MHTEPIIpeTaIi
anreOpel  byma.  Imarpammber  Benna.  Kiaccudeckoe,  craTHCTHYeCKOe |
reOMEeTPUYECKOe OmpesieNieHne BeposTHOCTU. [loHATHE 00 aKCHOMaTHYeCKOM
orpezieieHnu BeposTHOCTU. OCHOBHbIE KOMOMHATOPHBIE OOBEKTHI: MEPECTAHOBKH,
pa3MelleHus], coyeTanusi, pa3oueHus. Mcnonp3oBaHre METOAOB KOMOMHATOPUKHU B
TEOPUH BEPOATHOCTEN. TeopeMsbl CIIOKEHUS U YMHOKEHUSI BEPOATHOCTEH. Y CIIOBHAS
BepossTHOCTh. PopMyrna moiHOW BeposTHocTH H  (opmyna baifeca. Cxema
He3aBUCUMBIX HcnbITannid. @opmyna bepuymm. [penensubie Teopemsl: (popmyiia
Ilyaccona, nokanbHass W HHTerpaibHas TeopeMbl MyaBpa-Jlamnaca. OTkiioHEeHME
OTHOCHTEIIBHOW YaCTOThI OT IOCTOSIHHOM BEPOSITHOCTH B HE3aBUCHMBIX HCITBITAHUSX.
HauBeposiTHeliiiee 4YuCIO TMOSBIEHUS COOBITHS B HE3aBUCHMBIX HCIIBITAHUSX.
[lonsiTvie ciydaiiHOM BenuuuHBI U ee (YyHKUMU pacrnpeneneHus. HenpepbiBHble U
JUCKPETHBIE Cy4aliHble BEMMUUHbL. DYHKIMSA IJIOTHOCTH PpaCIpelelieHus U €e
cBorctBa. CBs3p Mexay auddepeHIManbHOM U MHTErpalbHOW  (QyHKIHEH
pactipenienieHusl.  PaBHOMEpHBI, SKCIOHEHLIMAIBHBI M HOPMAIbHBIA 3aKOHBI
pacnpenenenus. Psam  pacnpeneneHuss  TUCKPETHOM — CIIy4YailHOM — BEJTMYMHBIL.
bUHOMMHAIBHBIN W T'EOMETPUYECKHN 3aKOHBI DPACIPEICIICHUs, PpaCIpeAcIeHUe
[lyaccona. City4aiiHble BeKTOpbl. MHOrOMEpHBIE 3aKOHBI pacnpenaenenus. [lonsTue o
HE3aBUCHMOCTH CITyyallHbIX BeluuuH. [IpeoOpa3oBanHust ciaydailHBIX BEJTMYMH.
Marematndeckoe 0KUIAHUE M JUCIEPCHs, MOMEHTHI BBICIINX IOPSIKOB, CBOWCTBA



MoMmeHTOB. KoBapuaruss 1 Kod(h(UIMEHT KOppesuu, WX CBOMCTBA. J[BymepHOe
HOpMasbHOE pactpeneneHue. HepaBenctBo UeOnméBa. MaccoBble sSIBICHUS U 3aKOH
Oonpimx yncen. LleHrpanbHas npenenpHas Teopema.

Tema 10.  Maremaruyeckas CTaTUCTHKA
3agaun MareMarudyeckoi cTaTUCTHKH. OCHOBHBIE TOHSATHUS BRIOOPOYHOTO METO[A.
JIMCKpeTHBII M MHTEPBAJIBHBIA BapualMOHHbIE psaabl. [lomuron m rucrorpamma.
[InoTHOCTH pacnpenenieHus MpU3HaKa. DMIuprudeckas GyHKIUS pacrpeesieHUs U ee
MOMEHTHL. CXOIMMOCTb AMIIMPUYECKUX  XapaKTEPUCTUK K  TEOPETUYECKUM.
[TapameTrpuueckue cemeiicTBa pacripeneneHuil. ToyedyHble ONEHKM W METOJbI UX
HAXOKJCHUS: METOJ] MOMEHTOB M METOA MAaKCUMAaIbHOTO MpaBIONOI00us.
HanexxHocts noBeputenbHOro uHTepBaia. MHrepBanbHas OlleHKa MaTeMaTUYeCKOro
OXKHJIaHHUSl HOPMAJILHOTO PAacHpeeieHus IPU U3BECTHOM aucnepcuun. MHTepBaibHas
OLIEHKAa MAaTeMAaTUYeCKOr0  OXUAAHUS ~HOPMAaJbHOIO  paclpelesieHus Ipu
Heu3BecTHOM aucnepcun. CpaBHeHue oneHOK. (CraThcTHuUecKas TUIoTe3a W
cratuctuueckuii kputepuil. CpaBHeHHe kpuTepueB. CraTucThyeckas THIIOTe3a U
craTUCTU4ecKkuid Kpurepuil. OnmoOku 1-ro u 2-ro poxa. YpoBeHb 3HAYMMOCTH H
MOMIHOCTh KpuTepuda. [lpuHiun npaktuueckod yBepenHoctu. Jlemma Helimana-
[Tupcona. Kpurepuu cornacus: kputepuii Konmoroposa u kpurepuii [lupcona (xu-
kBazpar). OlEHKa JOCTOBEPHOCTH (3HAUMMOCTH) KO3((PHIMEHTA KOPPEISLIHU. & -
kputepuii CtbrofieHTa. OIIGHKAa pErpeccud METOJIOM HaUMEHBIIUX KBaJpaToB.
MHoxecTBeHHass  perpeccus. YpaBHeHus perpeccuu. DyHKIMOHAJIBHAs W
cTaThcTHuUecKas 3aBucHUMOCTU. KoppensimonHnass Tabmuia. ['pynmoBbie cpenHue.
[lonsiTie KOppEISILMOHHON 3aBUCUMOCTH. OCHOBHBIE 33/1a4id TEOPUU KOPPEIIALIUU:
ompezeneHue (HopMbl M OLEHKA TECHOTHI CBSI3H. BHIBI KOPPETSLMOHHOW CBS3U
(mapHasi 1 MHO>KECTBEHHas1, IMHEWHAs U HEJIMHEWHas ).
VYpaBHeHnusi perpeccuun. JluHelHast perpeccus. MeToj HAaWMEHBIIMX KBaJpaToB.
Onpenenenrie napaMeTpoB NPSMBIX PErpeccMd METOAOM HAWMEHBUIMX KBaJpaToB.
Bri6opounblii k03 GuUIMeHT Koppemsiiuu, ero cBoicrsa. HemnuneliHas perpeccust.
[IpoBepka THMOTE3BI O 3HAUYUMOCTH Ko3(dduimenTa koppemsmuu. [IpoBepka
ONTUMAJIBHOCTH W aJIeKBaTHOCTH  BBIOpaHHOM (OpPMBI CBSA3M JIBYX CIIy4YaiHBIX
BEJINYHH.

4.3. Jlekuuu
O0bem yacoB
Ne ni/m Ha3Banue Tembl Ounas 3aounasn
(¢popma ¢popma

Cewmectp 1 34 6

Tema 1. | JIuneitHas anre6pa 10 2

Tema 2. | AHaniuTudeckasi reoMeTpus 10 2

Tema 3. | MaremMaTuueckuil aHaIu3 14 2

CemecTtp 2 34 6

Tema 3. | Marematudeckuii aHAJIN3 16 3

Tema 4. | KoMmiekcHbIN aHAIU3 6 1

Tema 5. | ludbdepennnanbHble ypaBHEHUS 12 2

Cemectp 3 34 6

Tema 6. | Teopus psioB 12 2

Tema 7. KpatHble 1 TOBEPXHOCTHBIE HHTETPAJIBI 14 2

Tema 8. | Teopus nons 8 2

Cemectp 4 34 6

Tema 9. | Teopusi BeposiTHOCTEH 16 3

Tema 10. | MaremaTudeckasi CTaTUCTHKA 18 3

Hroro: 136 24

4.4. IlpakTH4yecKue 3aHATHS

\ Ne i/m \

Ha3Banue Tembl ’ O0beM yacoB




Ounas 3aouHas

¢popma ¢popma
Cemectp 1 34 6
Tema 1. | JIuneitHas anreopa 10 2
Tema 2. | AHaniuTudeckasi reOMeTpusi 10 2
Tema 3. | Marematuueckuii anaaus 14 2
CemecTtp 2 34 6
Tema 3. | Marematuueckuii aHaau3 16 3
Tema 4. | KoMmiekcHbIN aHAIN3 6 1
Tema 5. | ludbdepennmanbabie ypaBHEHUS 12 2
Cemectp 3 34 6
Tema 6. Teopus psiioB 12 2
Tewma 7. KpartHble 1 TOBEPXHOCTHBIC HHTETPAJIBI 14 2
Tema 8. Teopus nosst 8 2
Cemectp 4 34 6
Tewma 9. Teopus BeposTHOCTEH 16 3
Tema 10. | MaremaTuveckasi CTaTUCTHKA 18 3
Hroro: 136 24

4.5. JIabopaTopHbie padoThI

JlaGoparopHble pabOTHI 10 TUCLHUIUIMHE HE IPETYCMOTPEHBI.

4.6. CamocTofATe/IbHAA

a0oTa CTy/J1eHTOB

O0BeM yacoB

Nenn/m | HazBanme TemMbl Bun CPC Ounas 3aounas
dopma ¢dopma
Cemectp 1 40 132
. IIOATOTOBKA K KOHTPOJIBHOU
JIuneiinas
Tema 1. pabore; BBITIOJITHCHHE 22 40
anrebpa
WH/IMBUYAIBHOTO 3a/IaHHS
MOJrOTOBKA K KOHTPOJIbHOM
AHanuTnyeckas
Tema 2. pabore; BBITIOJTHEHHE 22 40
reoMeTpust
VH/IMBUYaIbHOTO 3a/IaHMSL.
. | MOATOTOBKA K KOHTPOJIBHOM
MaremaTHueckuit
Tema 3. pabore; BBITIOJIHEHHE 32 52
aHaMn3
VH/IMBUYJIBHOTO 3aJIaHHsL.
Cemectp 2 76 132
. | HIOArOTOBKAa K KOHTPOJBHOU
Maremarnueckuit
Tema 3. pabore; BBITIOJIHEHHE 32 50
aHaJIN3
VH/IMBUYJIBHOTO 3aJIaHHsL.
KommnekcHbiit BBINOJIHEHHE OMaIIIHETO
Tema 4. 8 18 34
aHaIM3 3aIaHMS.
Tinddepermas MOJTrOTOBKA K KOHTPOJIbHOM
Tema 5. p pabore; BBITIOJTHEHHE 26 48
HBIC YPaBHEHUS
WH/IMBUYAIBHOTO 3a/IaHHSL.
Cemectp 3 76 132
MOJITOTOBKA K KOHTPOJIEHOM
Tema 6. | Teopus psoB pabore; BBITIOJTHEHHE 26 48
WH/IMBUYaJTBHOTO 3aJIaHMsL.
Kpartnsbie U | IOATOTOBKA K KOHTPOJBHOU
Tema 7. | moBepXxHOCTHBIE | paboTe; BBITIOJTHEHHE 26 48
WUHTETPaJIbl VH/IMBUYAJIbHOTO 3a/IaHHSL.
BBITTOJTHEHHUE
Tema 8. | Teopwust mosnst 24 36
VH/IMBUYAIBHOTO 3a/IaHHsL.
Cemectp 4 76 132




Teopis HOATOTOBKA K KOHTPOJIHOM
Tema 9. P . pabore; BBITIOJIHEHHE 36 58
BEPOSITHOCTEH
VHIMBHTyaTbHOTO 33/IaHHS.
HOATOTOBKA K KOHTPOJIHOM
Maremarnyeckas
Tema 10 pabore; BBITIOJIHEHHE 40 64
CTaTHCTHKA
VHIMBHTyTbHOTO 33/IaHHS.
Hroro: 304 384

4.7. KypcoBble padOThI/lIPOEKTHI.
KypcoBsle paboThl 10 AUCHUILUIMHE HE PEAYCMOTPEHBI.

5. O6pa3oBaTe/ibHbIe TEXHOJIOTHHU

[IpenogaBanue  OUCHUIUIMHBI ~ BENETCSI €  NPUMEHEHUEM  CIEAYIOUIMX  BUJOB
00pa30BaTeNbHbIX TEXHOJIOTHIA:

— TpaJUuLILOHHbIE 00BSICHUTENIbHO-UILTIOCTPATUBHBIE TEXHOJIOTHH, KOTOpBIE
o0ecreunBarOT JOCTYHMHOCTh y4eOHOro Martepuaia Juis OOJBIIMHCTBA CTYACHTOB, CUCTEMHOCTb,
O0TpabOTaHHOCTh OPraHU3ALIMOHHBIX (POPM U MPUBBIYHBIX METO/0B, OTHOCUTEIHLHO MaJble 3aTPaThl
BpPEMECHHU,

— TEXHOJIOTMH NMpoOIeMHOro oOy4eHus, HalpaBjieHHbIE HA Pa3BUTHE NTO3HABATEIbHON
AKTUBHOCTH, TBOPUECKON CAMOCTOATEIHHOCTH CTYJEHTOB U MPEIOararoiye nocie0BaTeaIbHoe U
LIeJICHAIIPaBJIIEHHOE BBIIBI)KEHUE MEpe CTYIEHTOM I03HABATEIbHBIX 3a/1a4, pa3pelieHHe KOTOPBIX
MO3BOJIAET CTYJCHTaM AaKTUBHO YCBaumBaTh 3HAHUS (UCIIOJIB3YIOTCS TIOUCKOBBIE METOJBI;
[IOCTaHOBKA [T03HABATEJIbHBIX 3a/1a4);

— TEXHOJIOTUHU Pa3BUBAIOIIET0 O0yUYeHUSs!, MO3BOJISIIOIINE OPUECHTHUPOBATH YUEOHBIN MpoIece
Ha MOTEHIUAJIbHBIE BO3MOXHOCTHU CTYJEHTOB, UX PEAIM3ALIUIO U Pa3BUTHE;

— TEXHOJOTMH KOHIIEHTPHUPOBAHHOTO OOYYEHHS, CYyTh KOTOPBIX COCTOMT B CO3JaHUU
MaKCHUMaJbHO OJM3KOW K €CTECTBEHHBIM IICHXOJOTHYECKMM OCOOEHHOCTSIM YeJIOBEYECKOTO
BOCTIPUATUS CTPYKTYpbl Y4eOHOTrO Ipolecca M KOTOpbIE JAal0T BO3MOXKHOCTH TJIyOOKOTo U
CHUCTEMHOTO H3YYEHHUsS COJEpKaHHWS YYEOHBIX JUCIUIUIMH 3a CYET OOBEAMHEHHs 3aHSATHHA B
TeMaTH4eCKHe OJIOKH;

— TEXHOJOTMU MOJAYJIBHOTO 00YUYEeHHs, JaroIie BO3MOKHOCTh 00ecredeHus] THOKOCTH
nporecca oOyueHMs, aJalTallid €ro K HHIUBUIYaJbHBIM MOTPEOHOCTIM U OCOOEHHOCTSAM
oOydaromuxcsi (IpUMEHSIOTCS, KaK IMpaBWJIO, NPU CaMOCTOSATEIbHOM OOYYEHHM CTYIEHTOB I10
WHAUBUAYAIbHOMY Y4eOHOMY TUIaHY);

- TexHOJIOTHH AU EepeHIIMPOBAHHOTO 00y4YeHUs, 00ECIeUNBAIOIINE BO3MOXKHOCTH
CO3/1aHUS ONTHUMAJIbHBIX YCIOBHM JUIsl pa3BUTHS MHTEPECOB M CIIOCOOHOCTEH CTY/IEHTOB, B TOM
YHCJIE U CTYJIEHTOB C 0COOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTSIMH, YTO MTO3BOJISIET PEAIN30BATh B
KyJIbTypHO-00pa30BaTeIbHOM  TNPOCTPAHCTBE  yYHMBEpPCUTETa  HJACI0  CO3JaHMs  PaBHBIX
BO3MOXKHOCTEH JUIsl MOTy4eHUsI 00pa3oBaHus

— TEXHOJIOTUM AKTUBHOTO (KOHTEKCTHOr0) OOydYeHHUs, C IOMOIIBI0 KOTOPBIX
OCYIIECTBJISIETCS MOJEIUPOBAaHUE MPEIMETHOr0, MPOOJEMHOr0 U COLUAIBHOIO COJEp’KaHUs
Oyaymeld mpodeccHOHANbHON  IEATETbHOCTH  CTYACHTOB  (MCHONB3YIOTCS  aKTHBHbIE U
UHTEPaKTHUBHBIE METO/IbI OOYUCHHS) U T. 1.

MaxkcuManbHass 3(Q(GEeKTHUBHOCTh MEAArornyeckoro Ipolecca JIOCTHraeTcss MyTeM
KOHCTPYUPOBAHUS ONTUMAIBHOTO KOMILIEKCA TeIarOrMYeCKUX TEXHOJIOTUHN U (WIH) UX AJIEMEHTOB
Ha JIMYHOCTHO-OPUEHTHUPOBAHHOM, AESITEIbHOCTHOM, AMATOTMYECKOW OCHOBE M HCIOJb30BaHUS
HEOOXO/IMMBIX COBPEMEHHBIX CPEJICTB 00yUEHHUS.

6. YueOHO-MeTOAHYECKOE " NPOrpaMMHO-UHGpOPMaILlHOHHOE ol0ecrevyenune
AUCUMITUHBI:
a) OCHOBHAsI JIMTEepaTypa:
1. Tep-Kpuxopos A. M. Kypc maremaTudeckoro aHaauza: yuebHoe rnocodue Juist By30B / A.
M. Tep-Kpuxopos, M. U. lllaOynun. - 8-¢ uzn. - Mocksa: Jlaboparopus 3nanuii, 2020. - 675 c. -
ISBN 978-5-00101-702-8. - Texcr: AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1986574



2. Kynpssues JI. JI. Kypc matemarndeckoro ananuza. B 3 1. T. 3. 'apMoHuueckuii aHanus.
OnemeHTh! QyHKIMOHATBHOTO aHanu3a [Texct]: yuebnuk / JI. 1. Kyapssues. - 5-e u3z., nepepad. u
nom. - Mocksa : JIpoda, 2006. - 351 c. - (Beicuiee oOpazoBanne. CoBpeMeHHbIN yueOHHK). - ISBN
5-7107-5004-2. - ISBN 5-7107-6969-X: 62 rpH.

3. Koran E. A. Teopust BeposATHOCTEH U MaTeMaTuueckas cratuctuka [Tekcr]: yueOonuk / E.
A. Koran, A. A. KOpuenko. - MockBa: UH®PA-M, 2023. - 249 c. - (Bsiciiee oOpa3oBaHmHe.
bakanaBpuar). - bubmuorp.: ¢. 237-238. - ISBN 978-5-16-014235-7 (print). - ISBN 978-5-16-
106292-0 (online): 1600 p.

0) 10MOJIHUTEIbHAS JIUTEpaTypa:

4. I'mypman B. E. PykoBoacTtBo K pemieHMIO 3ajad 10 TEOPUU BEPOSITHOCTEN U
MateMatnuyeckor cratuctuke [Tekcr]: yuebnoe nocodue / B. E. 'mypman. - 11-e uzn., nepepad. u
norr. - Mocksa : FOpaiit, 2022. - 406 c. - (Bsicmiee o6pazoBanue). - ISBN 978-5-534-08389-7: 1100
p-

5. Maransiukuii, M. A. Teopusi BeposiTHOCTEH, MaTeMaTHUeCKasl CTAaTUCTUKA U CllydaliHble
mporecchl : ydebnoe mocodoue/ M. A. Maranbikuii, I'. A. XamnkeBud. - MuHck : Brimmitmias
mkona, 2012. - 720 c. - ISBN 978-985-06-2105-4. - Tekct : osmextponHsii. - URL:
https://znanium.com/catalog/product/508401 (mata oOpamenus: 29.01.2024).

7. Ilonos, B. C. Jluneitnas anredpa : yaeonoe nocobue / B. C. Ilomos. - Mocksa : MI'TY um.
baymana, 2016. - 256 c. - ISBN 978-5-7038-4305-5. - Tekctr : snektponHsii. - URL:
https://znanium.com/catalog/product/2016296 (nara obpamenus: 29.01.2024).

8. I'punmmon, W. O. Jluneiinas anreOpa. Bekropnas anreOpa. AHaTUTHUECKas T€OMETPUS:
Kypc Jekuuit : yuebnoe mocobue / W. O. I'punmmon. - Tomck : ToMmckuil ToCyZapCTBEHHBIN
YHUBEPCUTET CUCTEM YMPABICHUS U paguo3JaeKTpoHuku, 2019. - 128 c. - TekcT : 3MeKTpOHHBIH. -
URL: https://znanium.com/catalog/product/1845829 (nara obpamenus: 29.01.2024).

9. bexnemues, /[. B. Kypc ananutuueckoil reoMeTpuu U TUHEHHON anreOpsl : yueOHUK Ui
By30B / JI. B. beknemumes. - 12-e¢ usn., ucnp. - Mocksa : DUSMATIIUT, 2009. - 312 c. - ISBN
978-5-9221-0979-6. - Tekcr : anexkrponnsnii. - URL: https://znanium.com/catalog/product/1913526
(mata obpamenwus: 29.01.2024).

10. KynpsBues, JI. 1. Kpatkuii kypc matemaruueckoro ananuza. T. 1. luddepennmansuoe u
MHTETpaIbHOE UCUUCICHUS QYHKIMHN o HON nepemeHHou. Psanpl: Yuebnuk / Kyapssues JI.JL., - 4-e
u3ll. - MockBa :OU3MATIIUT, 2015. - 444 c.: ISBN 978-5-9221-1585-8. - TekcT : 21eKTpOHHBIH. -
URL: https://znanium.com/catalog/product/854332 (nara obpamenus: 29.01.2024).

Kparkuii kypc mMaremaTuueckoro axanusa : ydeOHoe mocodbue / A. P. Cumonsn, U. JL
Maxkapoga, C. XK. Cumaopsig, E. . Yautuna. - Mocksa : ®JIMHTA, 2022. - 96 c. - ISBN 978-5-
9765-4922-7. - Tekcr : anexkrponnslid. - URL: https://znanium.com/catalog/product/1897311 (nara
obparmenus: 29.01.2024).

11. bepman I'. H. C6opHuk 3amay mo Kypcy maremaruyeckoro aHaiusa [Tekcr] : yuel.
nocooue / I'. H. bepman. - 20-e uzn. - M. : Hayka, 1985. - 384 c.

12. Boicmias mMareMaTHKa B YINpaKHEHMAX M 3aj1adax : ydeOHoe mocobue mis By3oB / 1. E.
Hanko, A. T'. Tlonos, T. . Koxesuukona, C. Il. [lanko. - 7-e u3x., ucnp. - Mocksa : Mup u
Obpa3zoBanue, 2023. - 816 c. - ISBN 978-5-94666-506-3. - Tekcr : snextponHsii. - URL:
https://znanium.com/catalog/product/1993566 (nara obpamenus: 29.01.2024).

13. COopHUK 3a7a4 IO aHAIUTUYECKOM reoMeTpuu U JIMHEHOH anre0pe : yueOHoe mocodue /
nox pena. FO. M. CmupHoBa. - 2-¢ u3f., nepepad. u gom. - Mocksa : Jloroc, 2005. - 369 c. - ISBN 5-
94010-375-8. - Tekcr : anektponHbId. - URL: https://znanium.com/catalog/product/469055 (nara
obparmenus: 29.01.2024).

14. I'pubanoB B. M. Beicmast matemaruka. Y. 3 [Tekcr] : kype nekuuii / B. M. I'pubanos, H.
M. Kpamaps, O. I1. [lIsen. - JIyranck : U3a-8o BHY um. B. [lang, 2003. - 174 ¢. - 15 rpH..

15. I'pubanoB B. M.Briciias marematuka. Y. 2 [Tekct] : kype nekuuii / B. M. I'pubanos, H.
M. Kpamaps, O. II. IlIsen. - JIyraunck : U3n-s8o BHY nm. B. [lans, 2002. - 144 c. - 15 rpH..

16. I'pubanos B. M. Bricmias matemaruka. Kypce nekuuit. . 3 [Teker] / B. M. I'pubanos, H.
M. Kpamaps, O. I1. l1IBex. - JIyranck : U3a-so BHY um. B. [Jans, 2003. - 174 c.

17. Tapamanckuit M. T. Teopus BeposiTHOCTe M MaTeMmaTHueckas ctatuctuka [Tekcrt] :
yuebHoe mocobue / M. T. Tapamanckuii; M-Bo o6pasoBanust u Hayku Jlyran. Hap. PecnyOnuku,
Jlyran. Hau. yH-T uM. B. Jlans. - Jlyranck : Hoymumxk, 2020. - 186 c. - bubnuorp.: ¢. 185-186. - 350

p-



18. TloxwumaeB B. ®. Teopwus BeposaTHOCTEH B 3a7a4ax ¢ pemeHusMu [Tekct] : ydeOHOe
nocobue / B. @. [Toxxunaes, A. B. CkpunnukoBa. - Jlyranck : Uzn-so BHY um. B. [ans, 2004. -
368 c. - ISBN 966-590-505-8 : 21 rpH. 57 k.

20. Mueiinep B. E. Kpartkwuii kypc Beicuieit Matematuku. B 2 1. T. 2 [Teker] : yueOnoe
nocobue / B. E. llIuneinep, A. . Cnyukwuii, A. C. [llymos. - 2-e u3z., nepepad. u jom. - Mockga :
Bricmras mxoia, 1978. - 328 ¢. - 70 k.

21. Bentnens E. C. 3agaun u ynpakHeHHs 1O Teopuu BepostHocTel [Tekcrt] : ydyeOHOE
nocooue / E. C. Bearuens, JI. A. OBuapos. - 5-¢ uz., ucnp. - Mocksa : Axkagemus, 2004. - 448 c. -
ISBN 5-7695-1054-4 : 20 rpH.

22. COopHHK 3a/1a4 110 MaTeMaTuKe st BTy30B. Y. 1. JIuneiiHas anrebpa U OCHOBBI
MareMarnyeckoro anamusa [Tekcr] : yueOHoe mocobwe / mox pen.. A. B. Edumona, b. IL
JemunoBuya. - 2-¢ u3a., ucnp. u aon. - Mocksa : Hayka, 1986. - 464 c. - 1 p. 20 k.

23. COOpHHUK 3a71a4 0 MaTeMaTuke A1 BTy30B. Y. 4. MeToapl onTUMH3aIid. YpaBHEHUS B
YaCTHBIX MPOU3BOAHBIX. VHTerpanbHble ypaBHeHus [Tekcr] : yuebnoe mocobue / mox pea. A. B.
Edumosa. - 2-e uza., nmepepad. - Mocksa : Hayka, 1990. - 304 c. - ISBN 5-02-014457-6 (Y. 4). -
ISBN 5-02-014338-3 : 90 k.

24. COopHuk 3a7a4 1o MaTemMaTuke i BTy30B. Y. 3. Teopus BeposATHOCTEH U
MaTemaruueckas craructuka [Tekcer] : yueOnoe mocobme / mox pea. A. B. Edumona. - 2-e¢ u3g.,
nepepad. u gomn. - Mocksa : Hayka, 1990. - 428 c. - ISBN 5-02-014435-5 (4. 3). - ISBN 5-02-
014338-3: 1 p. 10 k.

25. byrpos . C. Beicuias matematuka. B 3 1. T. 1. uddepenunansHoe U UHTErpaibHOE
ucuncnenue. B 2 xu. Ku. 1 [Teker] : yue6nuk / f. C. Byrpos, C. M. Hukonbckwii. - 7-¢ u3j., cTep.
- Mockaa : FOpaiit, 2022. - 254 c. - (Beiciiee o6pazoBanue). - ISBN 978-5-534-02148-6 (k. 1). -
ISBN 978-5-534-02149-3 (t. 1). - ISBN 978-5-534-03007-5 : 800 p.26. KyzapsiBues B. A. Kparkuii
Kypc BbIciiei mareMatuku [Tekcr] : yueb. mocobue / B. A. Kyapssues, b. I1. lemunosuu. - 4-¢
U3, mepepad. u goi. - M. : Hayka, 1975. - 624 c.

26. ITuckynos H. C. IuddepenunansHoe u unrerpanbioe ucuucienus. [B 2 1.] T. 2 [Tekcr]
: yae6Hoe mocodue / H. C. ITuckyHos. - 13-e u3n. - Mocksa : Hayka, 1985. - 560 c. - 1 p. 30 . 28.

B) METOAMYECKHE YKAZAHUS:

27. Meronuieckre peKOMEHIAIUN 1 COOPHUK MTPUMEPOB ISl BHITIOJTHEHUS! WHIMBHY AITbHBIX
3aaHuil Mo BhICIIEH MaremaTuke. Pasnen: «JIuHeiliHas u BekTOpHas anredOpa» ISl CTYAECHTOB
WH)KEHEPHBIX, DJIEKTPOTEXHHUUECKUX U SKOHOMUYECKUX HAIPABICHUHA TMOATOTOBKHU [DIIEKTPOHHBIN
pecypc] / coct.: B. B. Mansii, JI. B. Mansiit, B. C. lenokos. - JIyraunck : JIHY um. B. [lans, 2019.
- 156c.

28. Meroauyeckue yKazaHHA K TpaKkTU4Yeckoi paboTre mo aucuuiuiiHe “Bwicias
MaTematuka’ [DnexkTpoHHbIN pecypc] . U.1 : Jluneiinas anre6pa um aHanuTudeckas reomerpus /
coct.: B. B. Mansiid, 1. B. Maunsiit. - JIyranck : JIT'Y um. B. lang, 2015. - 82 c.

29. Meronuyeckue yKazaHWA K MPaKTHYSCKOW pabore mo JauciuiumHe “‘Buicmas
maremaTnka” [OnekTpoHHbI pecypc] . U. 2 : [uddepenunansnoe ucumciaenue / coct.: B. B.
Mansiit, J1. B. Mansiit. - JIyranck : JII'Y um. B. dansg, 2015. - 71 c.

30. Meronuyeckue yKazaHHd K MpakTU4Yeckoi pabore mo aucuuiuiiHe “‘Bwiciias
maTemaruka’ [DnekTpoHHbIN pecypc] . U. 3 : UnTerpanbHoe ucuucienue / coct.: B. B. Maunsiii, /1.
B. Mansiii. - JIyranck : JII'Y um. B. [lans, 2015. - 70 c.

31. Meromudeckue yKazaHWS K MPaKTHIeCKoW pabore Mo JguciuiumHe “‘Buicmas
MatemaTtuka’  [OnekTpoHHbIM pecypc] . Y. 4 : @OyHKUMM MHOTMX IEPEMEHHBIX.
Huddepenumansueie ypaBHeHus / coct.. B. B. Mansii, JI. B. Mansiit. - Jlyranck : JII'Y um. B.
Hans, 2015. - 67 c.

32. Meroaudeckue yKazaHWA K MPaKTHYeCKoW pabore Mo JauciuIuimHe “‘Buicmas
MaTteMaTHka” [DIekTpoHHbIH pecype] . U.5 : Pansl / coct.: A. B. Bumnesckuii, B. B. Mansrid, /[. B.
Maunsi. - JIyranck : BHY um. B. Jlans, 2013. - 80 c.

33. Meronuueckue yKa3zaHUs K IpakTHYeckod pabore 1o aucuumiuHe “Bricias
MareMatuka” [DnekTpoHHbd pecypc] . U.6 : KparHble, KpHBOJMHEWHBIC, TOBEPXHOCTHBIC
uHTerpaibl. Teopus nonst / coct.: A. B. Bumnesckuii, B. B. Mansiii, [I. B. Mansiii. - Jlyrauck :
BHY um. B. Jlans, 2013. - 80 c.

34. MeTtoauueckue yKazaHus K MPaKTHUECKOW paboTe 1Mo TUCIMILIIMHE

“Teopust BEpOATHOCTEN U MaTeMaTU4YeCKasi CTaTUCTUKA



[DnexTponnbiit pecypc] . U.1 : Teopust BepostHocTel / coct.: A. B. Bummnesckuii, B. B.
Mangiii, [{. B. Mansii. - Jlyranck : BHY um. B. Jlans, 2013. - 97 c.

35. MeTonnueckue ykazaHus K MPaKTHIECKON paboTe MO JUCITUTIIIMHE

“Teopust BEpOATHOCTEH M MaTeMaTHUecKash CTaTUCTUKA [DJeKTpoHHBIA pecypce] . Y.2
Maremarnueckas cratucTuka / cocT.: A. B. Bumnesckuii, B. B. Mansii, 1. B. Mansiid. - JIyrauck :
BHY uwm. B. lang, 2013. - 87 c.

I) HHTePHeT-pecypchl:

MunuctepcTBo oOpazoBanus U Hayku Poccuiickoit @enepanuu — http://MuHo6pHayku.pd/

denepanbHas ciyk0a 1Mo Haa30py B cepe oOpaszoBanus u Hayku — http://obrnadzor.gov.ru/

MunucrepctBo  oOpa3zoBanus W Hayku Jlyranckoit Hapopnoit PecnyOmmkm —
https://minobr.su

Haponnsrii coBet Jlyranckoit Haponnoit Peciyomuku — https://nsinr.su

[Topran ®denepanbHBIX TOCYIAPCTBCHHBIX 00pA30BATEIbHBIX CTAHAAPTOB  BBICIIETO
obpasoBanus — http://fgosvo.ru

denepanbusblii nopran «Poccuiickoe oopazoBanue» — http://www.edu.ru/

Nudopmanmonnas cuctemMa «EmuHOe OKHO JOCTyma K 0Opa3oBaTelbHBIM pecypcam» —
http://window.edu.ru/

denepanbHbIi IEHTP HHOOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB — http://fcior.edu.ru/

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI H PeCypChl

DJIeKTPOHHO-OMOIMOTEUHAsT crcremMa «KoncynpTant CTY/ICHTa» -
http://www.studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-0MbMoTeuHas cucrema «StudMed.ru» —https://www.studmed.ru

HNudopmaunonublii pecypce 0M6/140TEKH 00pa30BaTEIbHONH OPraHu3alun

Hayunas 6ubnuorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

7. MaTepna/IbHO-TeXHHYeCKOe U POrpaMMHoe odecreyeHne TUCHUIIIHHBI

OcBoenne mucHMILIMHBL «MareMaTHka» MpeanoiaaraeT HCHOJIb30BAHUE aKaJIEMHUYECKUX
ayJUTOPUH, COOTBETCTBYIOIIUX ACHCTBYIOLIUM CAHUTAapHBIM M IPOTUBOIOXAPHBIM IpaBUJIaM U
HOpMaM.

IIpoyee: paboyee MecTo MNpemnojaBaTelisd, OCHALICHHOE KOMIIBIOTEPOM C JTOCTYIIOM B
WNHTtepHeT.

[TporpamMHOe oOecrieueHue:

becniiarnoe
DYyHKIHOHAIBHOE
NporpamMMHoe Ccebliku
Ha3HAYEHHUe
ob0ecneyenue
: . https://www.libreoffice.org/
OducHbIi makeT Libre Office 6.3.1 b g

https://ru.wikipedia.org/wiki/LibreOffice

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Onepanuonnas cucrema | UBUNTU 19.04

Bpay3zep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

[ToYTOBBIH KITUCHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird
Daiin-MeHeKep Far Manager http://www.farmanager.com/download.php

ApxuBarop 7Zip http://www.7-zip.org/



http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/

['paduueckuii pernakrop

GIMP (GNU Image Ma-
nipulation Program)

http://www.gimp.org/

http://gimp.ru/viewpage.php?page id=8

http://ru.wikipedia.org/wiki/GIMP

Penaxrop PDF

PDFCreator

http://www.pdfforge.org/pdfcreator

Aynuorieep

VLC

http://www.videolan.org/vic/

8. ®oH O1LIEHOYHBIX CPEACTB ISl MPOBEAEHUS TEKYIEero KOHTPOJISI U MPOMEKYTOYHOM
aTTecTalMu MO JUCHHUILIMHE
IMacnopT
OLIEHOYHBIX CPEICTB MO YUeOHOM TUCHMILINHE
«MaremaTuka»
Onucanne ypoBHEel CHOPMUPOBAHHOCTH U KPUTEPUEB OIICHUBAHUS KOMITETEHITMI Ha dTanax
ux GOopMHUpPOBaHUS B XOA€ U3YUYCHHS TUCIUILIMHbI

Jran Kon YpoBHHu Kpurepun
KOMIIeTeHIIUH copmupoBaHHOCTH OLICHNBAHMS KOMIIETEHIIUH
KOMIIeTeHIIUH
= OIIK-3. Ba3oBblii 3HATh: (DU3UKO-MAaTEMaTUYECKHUI aIapar,
Z CriocoO6HOCTB METOJbl ~ aHaJu3a U  MOJAEIUPOBAHUSA,
< = | IpUMEHATH TEOPETHYECKOT0 U  JKCIEPUMEHTAIBbHOTO
2 COOTBETCTBYIOINN MCCIIEIOBAHMUSI npu pelieHun
= bu3uKo- poeCCHOHAIBHBIX 3a]1a4.
MaTeMaTUYEeCKUn IHoBbIIeHHBIH yMeTb: IIPUMEHUTH ¢duznko-
= anmnapar, METO/bI MaTeMaTUYeCKUn amnmnapar, METO/BI
= aHaiu3a u aHanM3a u MOJIETTUPOBAHUS,
% MOJICJINPOBAHUS, TEOPETUYECKOT0 U  HKCIEPUMEHTAIBbHOTO
o UCCIIEIOBaHUSI U MCCIIEIOBAHMUSI npu pelieHun
peleHnn npodecCHOHATIBHBIX 33/1au.
. pohecCuOHATBHBIX Bobicokuii BJIAJETh HABBIKAMH: MPUMEHEHUS
= 3aiaq (HU3HKO-MaTEMaTHUECKOTO amrapara,
§’§ TEOPETUYECKOTO0 U METOJI0OB ~aHaliM3a W  MOJAEIUPOBAHUSA,
E Z | DKCIIEPUMEHTAILHOTO TEOPETUYECKOTO0 M AKCIEPUMEHTAIBHOIO
- MCCIIEIOBAHUSI npu pelieHun
i npodecCHOHATIBHBIX 33/1au.

[lepeuenp kommereHUUI (2EMEHTOB KOMIETEHLHUM), (OPMUPYEMBIX

B pe3yibTare

OCBOEHHS YUeOHON AMCHUILITNHBI (MOIYJIIS) MU MPAKTUKH

Ne | Kog ®opmynupoBka | MHaukatopsl KonTponupyemslie Oransl
/Tl | KOHTPOJ | KOHTPOJIUPYEMO | TOCTUKEHUI TEMBI yueOHOI | popmMupoBaHUs
UpyeMoH | i KOMIIETEHIIMH | KOMIETEeHIMH (10 | AUCIUILIUHBI, (cemectp
KOMIIETe peanuzyemoit MPAKTUKU U3YYECHHUS])
HITUH JUCLUIUINHE
1. | OIIK-3 CIIOCOOHOCTh OIIK-3.1. Tema 1. 1
[IPUMEHATD JemMoHncTpupyer Jlunelinas anrebpa
COOTBETCTBYIOIN | 3HaHWs, yMeHUs U | Tema 2. 1
ui (Gu3uKO- | HABBIKU AHanutuyeckas
MaTeMaTHYeCKH | IPUMEHEHHS reoMeTpus
i ammapar, | MareMaTiuueckoro | Tema 3. 1,2
METO/Ibl aHallu3a | anmapara Matematuueckuit
" AHAJTUTUYECKOMN aHau3
MOJECIIMPOBAHUS | TEOMETPHUU, Tema 4. 2
, HCCIEN0BaHUs | TMHEUHON KoMIUIEKCHBII aHAIIN3
Mpu  pelnieHuu | anreOpsl, Tema 5. 2
npodeccuonans | nuddepeHmaIbHO Juddepennuansuele



http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

HBIX 3aj1ad | ro U | ypaBHEHUs
TEOPETUYECKOTO | MHTETPAILHOTO Tema 6. 3
u HCUHCIICHUS, Teopusi psiioB
JKCIIepUMeHTan | (pyHKIun Tema 7. 3
BHOTO KOMILJIEKCHOTO KpatHsie u
MEPEMEHHOTO, MOBEPXHOCTHBIE
TEeopuu WHTETPAJIbI
BCPOSITHOCTEH ¥ | Tema 8. Teopus moss 3
MaTeMaTH4eCKON Tema 0. Teopus 4
CTaTUCTHUKH, BEPOATHOCTEM
YHCIIEHHBIX Tema 10. 4
METON0B Marematnyeckas
CTaTUCTHKA
[Tokazarenu u KpUTEpUU OLICHUBAHUS KOMIIETEHIIMH, OMMCAHNE IIKAJI OL[CHUBAHUS
Neo | Kon Nunukatopel noctukenuit | [lepeuenn Kontponupy | Haumen
/1 | KOHTPO | KOMIIETEHIWH (110 Pean3yeMol | IUIaHUPYEMbIX €MBIE TEMBI | OBaHHE
JTUpPYyEeM | TUCIUIUIMHE) pe3ybTaToB yaeOHOU OLICHOYH
ot JACUUIUIMH | OTO
KOMIIET BI CpencTBa
CHITNH
1. | OIIK-3 | OIIK-3.1. JleMOHCTpUpYET | 3HATH: ¢uzuko- | Tema 1, ®ponTan
3HAHUSA, YMEHUS U HaBBIKUA | MATEeMaTUYECKUIl Tema 2, BHBIE U
NPUMEHEHHST MaTeMaTHYeCKOTo | ammapar, metonsl | Tema 3, WH/IUBU]
amnmapara AHAIUTUYECKOM | aHamu3a u | Tema 4, yallbHbIE
TEOMETPHH, JTUHEHHON | MOJETUPOBAHUS, Tema 5, OTIPOCHI;
anreOpsl, AudQepeHInanbHOTO | TEOPETHUECKOTO u | Tema 6, KOHTPOJI
U UHTETPAbHOTO HMCUHUCIICHHUS, | SKCIIepuMeHTanbpHoro | Tema 7, bHBIC
byHKIMH KOMIUIEKCHOIO | MCCIIeI0BaHuUs npu | Tema 8, paboTHI;
NIEPEMEHHOTO, TEOPHUH | PELICHUU Tema 9, WHIUBU]
BEPOSATHOCTEM U | mpodhecCHOHATBHBIX Tema 10 yaJbHbIE
MaTeMaTHUYeCKON CTaTHCTUKH, | 3a/1a4. 3a/1aHus;
YHCIICHHBIX METOJIOB yMeTh: PUMEHHUTD OLICHOYH
¢buzuko- 3
MaTeMaTH4eCKUI cpeJlicTBa
amnmapar, METO/IBI TUIS
aHayM3a u IPOMEK
MOJIETUPOBAHMS, YTOYHOM
TEOPETUYECKOTO u aTTecTall
HKCHEPUMEHTAIBLHOTO uu
HCCIIEIOBaHUS npu
pereHnH
npodeCcCHOHATBHBIX
3ajad.

BJaJleTh HAaBbIKAMM:
NpUMEHEHHUsS (PU3HKO-

MaTEeMaTHIECKOTO
anrmnapara, METOJIOB
aHaan3a 51
MOJIETIMPOBAHMUS,
TEOPETUYECKOTO n
AKCIIEPUMEHTAIBLHOTO
HCCIIEIOBAHUS npu
pelLIeHnn

npodheCcCHOHATHHBIX




3aad.

OuneHouHble CpeacTea 1nmo IMCIUMIIJIMHE «MaTeMaTHKa»

Bomnpocs! 11 GpOHTaNBHBIX U UHAWBUAYAIBHBIX OIIPOCOB:
Tema 1. Jluneinas aneebpa (6azoewiil ypoeeHv).

1. Kakue cucTeMbl JMHEWHBIX  anreOpaMyecKMX ypaBHEHHH  HAa3bIBAIOTCS
OIpECICHHBIMH, HEOIIPENCICHHBIMU, HECOBMECTHBIMU?

2. Kakoil sBnsieTcs KBaJpaTHas CUCTEMa JMHEWHBIX ajlreOpanydecKux ypaBHEHHH,
€CJIN €€ OIPENEIUTEINb PABEH HYIIIO?

3. Kakoii momkHa ObITh cHCTeMa JMHEWHBIX aNreOpandecKux ypaBHEHHIA, 4TOOBI ee
MOYHO ObUIO pemaTh MeTooM Kpamepa?

4. Cucrtema JIMHEHHBIX aJlreOpandyeckux ypaBHEeHuUH pemaercs meroaoM ['aycca. Kak
y3HaTh, YTO OHA OIIPE/IECIICHHAs, HEONIPEACICHHAs!, HECOBMECTHAs?

5. Uro Takoe marpuna? Kakumu MoryT ObITh MaTpHIIBI?

6. Kakue maTpuIlsl MOKHO nepeMHoxaTh? Kak oHM nmepeMHoXaroTcs?

7. YUto Takoe onpenenuTenas BTOPOro nopsaaka?

8. Urto Takoe onpenenuTenab TPETHEro nopsiaka?

9. Yto Takoe MUHOp 3JeMeHTa & ornpenennTes?

10. Yto Takoe anreOpanyecKoe MOTIOTHEHHE dJIeMEHTa & onpenenuTens?

11. YTo 3HaYUT pa3IO0KUTh OMPENEIUTEND 110 IEMEHTAM CTPOKHU WK cToI01a?

12. Kakast MaTpua Ha3bIBaeTcs OOpaTHOW IO OTHOLICHHMIO K JTAHHOM KBaJpaTHOM
maTpuue?

13. Kak 3anucaTh KpaMepOBCKYIO CHCTEMY JIMHEHHBIX aareOpandyecKux ypaBHEHH B
MaTpudHoOi popme?

14. Kak mocTpouTh OOpaTHYIO MaTpHIly JJs JAHHOW KBaJIpaTHONM MaTpHLbl C
OIpeIeNIUTeNIEM, OTIIMYHBIM OT HYJIS?

15. Yro Takoe BekTop? €ro JyiMHa? OpT BeKTOpa?

16. Chopmynupyiite cBoiicTBa OTEPAIIMH CIOKEHHS BEKTOPOB.

17. Tlpu kakux ycinoBusix: 1) a+bvvav+bv? 2) a+bvvav-bv?

18. Kakue HECKOJIBKO BEKTOPOB HA3BIBAIOTCS JIMHEWHO 3aBUCHUMBIMHU? JHMHEIHO
HE3aBUCHMBIMU?

19. Kak reomMeTpu4ecKu pacroiaraloTcsi IMapa WIM TpPOWKa BEKTOPOB JIMHEHHO
3aBUCHMBIX BEKTOPOB? JIMHENHO HE3aBUCUMBIX BEKTOPOB?

20. Yto Takoe 6a3uc HEKOTOPOTO MHOKECTBAa BEKTOPOB? KOOpPJAMHATHI BEKTOpa B
BbIOpaHHOM Oa3uce?

21. ChopmynupyiiTe IpaBUIO CIOXKEHHUS JIBYX BEKTOPOB, 3aJaHHBIX Pa3JI0KEHUSIMHU
B HEKOTOpPOM Oasuce.

22. ChopMmynupyiiTe TOHITHE TMPSMOYTOJIBHOTO ©Oa3uca U MPSAMOYTOIBHOM
JIEKapTOBOM CUCTEMBI KOOPAUHAT.

23. YTo Takoe CKaJIspHOE, BEKTOPHOE M CMELLIaHHOE NTPOU3BEAECHUE X BEKTOpoB? Kak
ux BeaUCHATh? [lepeuncinre UX CBOMCTBA M TEOMETPUYECKUNA CMBICII.

Tema 2. Ananumuueckasn ceomempusi (NOPo2o8ulil YPOBEHD).

24.Yto Takoe anreOpamyeckas nuHuUsA? Cdopmynupyiite Teopemy 00
WHBApUAHTHOCTH TIOPSJIKA alreOpandecKon JTUHUH.

25. Hanumure  paBeHCTBA,  BBIpaXAlOMIMe  YCIOBHUS  MapaUIeNbHOCTH U
MEePHEHANKYISIPHOCTH ABYX MPSMBIX Ha TJIOCKOCTH.

26. [louemy MIOCKOCTH M TOJIBKO OHU HA3bIBAIOTCS MOBEPXHOCTSMU |-ro nmopsaka?

27.Yro Takoe ammunic? CopMynupyiTe CBONCTBO (POKATBHBIX PAJIMYCOB TOUKH
snnunca. Haliiure KOOpIMHATHI IEHTPA CUMMETPUH, MTOTYOCH.

28. Kakue mpsiMble Ha3bIBAIOTCS aCUMIITOTaMU TurepOosbl? Hamumure ypaBHeHHs

acumnToT rumep6omsr 4 X = 9 y°= 36.




29. [Ipsivast b 3amana ypaBHeHHEM ¢ YIIIOBBIM KO3 dunuentom Y= kX+b Moscrure
T€OMETPUUYECKUN CMBICIT Kyb,

30.Mpsmble L u L sagamsr ypasuemmsmu L1t Y= Kix+by o Liy=kyx+b,
Hanummre ycnoBus napajielbHOCTH U NEPIEHIUKYIISIPHOCTH 9THX IIPSIMBIX.

31. Kak reomerpruyecku OOBSICHUTD, YTO CUCTEMA YPaBHEHU I

Ax+By+C, =0
A,x+B,y+C, =0

SBJISICTCSI HECOBMECTHOM? COBMECTHOM U HEOINPENENEHHOW? COBMECTHOM U
onpeIeIeHHOMI?

32. Ilpu KakoM YCIIOBUHU IUIOCKOCTh W TpsAMas B MPOCTPAHCTBE MapauIeIbHBI?
NEPIEHIUKYISIPHbI?

33. HanumuTe yciaoBHe MEPHEHIUKYISIPHOCTH MIPSIMBIX B IPOCTPAHCTBE.

34. Hanumurte oOmiee ypaBHEHHE IIOCKOCTH. KakoB TreoMeTprYecKuil CMBbICIH
K03 PHULIMEHTOB ypaBHEHUs?

35. Hanumure ypaBHEHHME IUIOCKOCTH, MHPOXOAsiled uepe3 3 3aJaHHbIE TOUYKH
Mi(Xi5 Va5 2, Mo(Xss Vo1 Zo) Ms(Xs; Yas Zs),

36. 3anuuIMTe ypaBHEHUE IIJIOCKOCTH, MPOXOIALIEH dYepe3 JaHHYI TOYKY
Mo(%o: Yo' %, MEPIICHAUKYIISIPHO BEKTOPY n=(A;B;C.

37.Yto Takoe ommncoua? KakumMu MHHUAMM - ABISIOTCS  €MO0  CEYCHMS
KOOPJMHATHBIMH IJIOCKOCTSMHU B MPSIMOYTOJIBHON AEKAPTOBOM CUCTEME KOOPAUHAT?

38. B kakoM ciyudae DSJUIMIICOMJ Ha3bIBaeTCs AyuiuIncounoM BpamieHus? Ilpu
BpallleHuU Kakoi (GUrypsl ¥ BOKpYT Kakoi ocH OH oOpaszyercs?

39. Kakoii  cummerpueil  00JaAarOT  OJHONOJOCTHBIM M JIBYNOJIOCTHBII
rUNepOOIOn Ibl, MapaboIoONAbI U oYemy?

40. HariucaTh ypaBHEHUS JIMHHUM, OOpa3yIOUIMXCS B CEYCHHUU KOOPIMHATHBIMU
IUIOCKOCTSIMU TUTIEPOOJIONI0B U MapaboIouI0B, 3aJaHHBIX KAHOHUYECKUMU YpaBHEHUSMHU.
HapucoBate 311 IuHUM.

Tema 3. Mamemamuueckutl ananu3 (6a308vlil ypo8eHyb).

41. Kakoe 4MCJI0BO€ MHOKECTBO HA3bIBAETCSI OTPAHUYEHHBIM CBEPXY?

42. Kakoe 4iCII0BO€ MHOKECTBO HA3bIBAECTCS OTPAaHUYEHHBIM CHU3Y?

43. Kakoe 4iclI0BO€ MHOKECTBO HAa3bIBAETCS OTPAaHUUYEHHBIM CHU3Y?

44. Yro Ha3pIBacTCA TOUHOM BEPXHEW IPaHULIEN YHCIOBOIO MHOKECTBA?

45. YTto Ha3bIBAETCS TOUKOW HIDKHEW TPaHUIIEH YUCIIOBOTO MHOXKECTBA?

46. Yo Ha3pIBacTCAd MOAYJIEM JEHCTBUTEIBHOTO Yncia?

47. Tlpu xaxux yenosusix K+YF KFIyl.

48. IIpu Kakux ycCIIOBHAX k+yF- kvl

49. HanuimuTe HEPaBEHCTBA, CBA3BIBAIOIINE MOYJIb CYMMBI M PA3HOCTH JIBYX YHCEI
C CYMMOU U Pa3HOCTBIO UX MOJYJICH. _

50. U3o6pasute rpaduk dpynkuun Y= I9NX,

51. U300pasure rpaduk GyHkmmun Y= [X] — wenas wacts uncna X.

52. ChopmynupyiiTe  TeopeMy O  Ipelesie  OTpaHHYEHHOW  MOHOTOHHOM
GyHKIUH(TIOCIE0BATETFHOCTH ).

. limf XxF A _
53. JlaiiTe onpeneseHue NOHATHUS x_, 5 (x)= Ha si3pike 07 €.
. limf (xF A
54. I[aI/ITe OIIPCACIICHUC TIOHATHUA x5 , UCIIOJIb3Yys ITOHATUC GCCKOHCT-IHO

Manoi GpyHkuu npu X &,

55. ChopmynupyiiTe TeopemMy O CKaTOW MepeMEHHOM.

56. Chopmynupyiite TeOpeMy O MpeeTbHOM MEPEeX0/ie B HEPABEHCTBE.

57. Chopmymnupyiite TeopeMy 00 OrpaHUYCHHOCTH (YHKITHH, UMEIOIIEH Mpeen mpu
X—a

58. ChopmynupyiiTe TeopeMbl O MpeAenax CyMMBbI, MPOHW3BEACHHS M YaCTHOTO
GyHKIHA.



59. Copmynupyiite onpenenenue nousatus  |im Ha A3bIKE O — €.
x—a+f(x)=A
60. Chopmynupyiite onpenenenue nousatus  |im Ha A3bIKe O — €.
x—a—f(x)=A
N lim f (x A
61. JlaiiTe onpeneneHre TOHATHUS x_,+ X

I|m f (X A
62. JlaiiTe onpeneieHUe NOHATHS _, &F

lim f X A
63. [laiiTe onpeneneHue MOHATHS x )=

64. Harmmummre HepBBII/I 3aMeyaTeIbHbBIN npeaci u npeacibl, CBA3aHHBIC C HUM.

65. Hanumure BTOpOI SaMe‘IaTeJIBHbIﬁ mpeJien U MpeJienbl, CBsI3aHHbIE C HUM.

. [imf (X +
66. /laiiTe onpeneneHne NOHATUS x_, 5 ( F
f@ﬁw

67. 27.J1aiiTe onpeaeneHue HOH}ITI/I}I Ya

68. Vcnonb3ys onpeaeneHue poU3BOIHOM, HaliauTe Y’ (4), ecim Y = \/; .
69. ['eomeTpuyeckuii cMbICI IPOU3BOAHON. Hammmnre ypaBHEHHE KacaTelbHOU K
rpaduxy pyrkmun Y = arctgX s rouxe X =1.

o 2 2_ 2_
70. Haiiaute yriisl, 101 KOTOPBIMH TIEpeceKaroTcs uaum X +Y=8, y'=2x,
71. IlpuBenute npumep GYHKUMH, TpadUK KOTOPOH HMEET B HEKOTOpOHl Todke
BEPTUKAJIbHYIO KaCcaTEIbHYIO.

72. Haiinute f_. (1) u f+. (1) , €CIIU f(X) = ‘X — 1|ex . CyiectByer fl(l)?

73. Haiiaure Yx, ecmn: a) Y = In (x ++/a% +x? ); 6) y = arctgth(x).

74. Yto MOXHO CKazaTh 0 TU(GEpeHIIPYyEMOCTH CYMMBI (DyHKITUI f(X)+ g(x) B
Touke X = X €cli¥, B 3TOH ToYke: a) QpyHKIuUs f(X) muddepennupyema, a GyHKIUS g(x;
He nuddepenuupyema? 6) ode GyHKIMN f(X) u g(x) He nuddepeHuupyempr?

75. Ucnonb3yss ~ ompeneneHue,  MOKaxure, dYro  QyHkmus Y = x? —2x

maddepenimpyema B Touke X~ 2 4 najimure eé muddepeHiman B 5Toi TOUKe.

76. SIBnsercss 1M HENPEPHIBHOCTh (YHKIMKM B JAaHHOW TOYKE JIOCTATOYHBIM
ycnoBuem nuddepeniupyemoctu? OTBeT 000CHOBATH € MTOMOIIBIO TTPUMEDPA.

77. Ans kakux pyskuuit quddepeniman paseH npupaienuto? [pusenure npumep.

78. Chopmynupyiite, B 4€M COCTOUT TE€OMETPUUECKUN U (PU3WYECKUN CMBICT
muddepeHnmana.

79. Uto nmoHuMaeTcs 1moj HHBapHaHTHOCTHIO (hopMbI TiepBoTo Auddepennmnana’?

80. Mcnonb3yss opmyny st BbrMMCIeHHsS auddepeHumana, Haiaure dy. ecom
y= X SINX+C0SX_

81. Ilycts Y= SInX, X=COSl Kakpme W3 CHCAYIOUMX DABEHCTB CIIPABCUTHBBL:

| YT =05 ] y T = Yt =— 17
2 2 2

82. MoKeT U CyIeCTBOBATh f (%, , ecrn He CyILECTBYET f (0.2
83. Haiimure f(”)(x), ecIu f(X)Z Inx X.

84. Brruncnure, UCITONB3YS MIPaBUJIO Jlonmrans:
2
. X COSX —Ssinx )
a) lim - .6) lim x4+Inx
x—0 X X—>+0

85. Hammmure dopmyny Teiimopa mns dymkmun f(X ¢ ocraTounsiM unenom B
dopwme: a) [leano; 6) Jlarpamxka.
86. Paznoxure dynxuuro T (X)F INCOSX o Gopmyne Maktopena 10 4ieHoB ¢ X .



87. C momompio popmysibl MakiiopeHa WM KaHOHWYECKUX Pa3JIOKCHHUH TOIyIUTE
" 2 o
npuOIKEHHYI0  GopMyny (OTpaHUYMBAsACHh WICHAMH TOpsiaka X ) juid  (QYyHKIIHMA:

a) y=~+1+x,X>0 |x|<1:6) y=In(1+3x), x>0, |x|<1/3.
e —1+bx _

88. Haiimute uncia @ u P rakue, uro lim > 1.
x—0 X
89. Uccnenyiite byHKIIN u IIOCTPONTE ux rpaduku:
2
X-2)(x+4 X
g 2RO g

4 x> -4

90. Kakoif 3 KOHYCOB, OIMCAHHBIX OKOJIO JaHHOTO Iapa paamyca R, umeer
HaUMEHbBIINUNA 00BeM?

91. Kakas (pyHKIHMs Ha3bIBAETCs EPBOOOPA3HON 1Mo OTHOMmEHHIO K QyHkimu f(X),
3aJIaHHOM Ha JJAHHOM IPOMEKYTKE?

92. Yem oTamMuaroTcs ABE mepBooOpasHble (PyHKIUH Uil OJHON M TOU K€ (PYHKLIUU
Ha OIHOM U TOM K€ IIPOMEXYTKe?

93. B 4eM COCTOUT CBOMCTBO JIMHEHHOCTH /ISl HEOTIPEICICHHOTO HHTerpasa?

94. 3anuiute GopMyIly HHTETPUPOBAHUS 110 YACTSIM B HEOIIPECIIEHHOM HHTErpae.
95. KaK(IO NOJCTAHOBKY  HYXXHO  BBIIOJIHUTH UL  palMOHAIU3aIHH

96. Ykaxure PALMOHAIN3UPYIOLIYEO MOJICTAHOBKY TS

+
I/IHTerpaJIaIR X, n aX—-l-lg dx
\ vx

97. Kakoii uHTerpaj Ha3pIiBaeTcss HeOepymumcs?
98. ChopmynupyiTe 10CTaTOYHOE YCIOBHUE CYIIECTBOBAHMS TIEPBOOOPA3HOIA.

99. Yemy paBeH _[ F (X)ﬁiX ? IdF(X)?

100. Yemy paBHa IpOM3BOIHAS HEOIIPEIEICHHOIO HHTEerpasia’?

I/IHTCFpaJIaJ. R

-1 .
101. ITokaxuTe, YTO (YHKIHH Fl(X) = 70082)(; F, (X) =sinx  seasroTcs

epBOOOPA3HBIMU OJTHON M TOM ke (PyHKIIMM Ha YUCIIOBON OCH.
102. Jlokaxxure CIIPABENINBOCTD (hopMyIibL inie: TaOJIMYHOTO

I/IHTeraJ'IaI x"dx; (n 73—1).

dx
103. Jlokaxxute cripaBeyIMBOCTb (hOPMYJIBI 1J1s1 TAOIUYHOTO MHTErpalia Iﬁ
a~ +X
dx p?
104. Bpiunciure  UHTErpal IZ—; q——> O «cBems ero «
X +px+q 4
TaOJIMYHOMY .
dx p
105. Beiunciiure  MHTErpai .[2—’ g—-—<0/| cBens ero «x
X“+px+q 4

Ta0TMIHOMY .

dx
106. Berunciure nHTErpal I > , CBEJISl €r0 K Ta0IUYHOMY.
VX7 FPX+(Q

107. Berunciure ¢ TOMOIIBIO UHTETPUPOBAHUS IO YaCTAM J.X sinaxdx .

108. 3amuIuTe HMHTEIPaIbHYIO CyMMy, COCTaBIeHHYIO i ¢yHkmuu (¢ wa
IIPOMEXKYTKE [a; b]. OOBsiCHUTE CMBICI BEIMYHH, BXOASIIUX B (GOPMYITY.



b
109. Kaxoif reoMeTpr4eCKH CMBICII UMEET OIIPENEICHHBIN HHTETpall If(X)dX , Tae
a
f (X - nenpepriBHAs HeoTpHULIATETBHAS QYHKIHA?
110. Chopmynupyiite nocTaTouHble ycious uHTerpupyemoctd ¢ynkuuuf K na
KOHE4YHOM npomeskyTke L& 0],
111. Kakas ¢pyHKUMS Ha3bIBa€TCSl UHTETPUPYEMOM Ha MPOMEXKYTKE [a.b]7

b b
112. Yemy paBeH I F'(X)dX? IdF(X)?
a a

113. ChopmynupyiiTe HEOOXOTUMOE YCIOBUE HWHTETPUPYEMOCTH (YHKIMH Ha
IIPOMEXKYTKE [a,b

114. Yemy paBeH OIpeIeNeHHBIH HHTETpajJl OT HEYETHOM (YHKIMU IO
CUMMETPUYHOMY HIPOMEKYTKY [— d, a]?

115. Ecnu mpenensl MHTErPUPOBAHMS IIOMEHATH MECTaMH, TO KaK H3MEHHTCS
BeIMYMHA MHTerpasia? Beipasure 3To CBOMCTBO (hOpMYJIION.

116. Chopmynupyiite CBOUCTBO JIMHEHHOCTH ONPEAEICHHOTO HHTErpaja.

117. ChopmynupyiiTe CBOHCTBO, CBSI3BIBAIOIIEE 3HAKH (PYHKIUU U ONPEACTICHHOTO
MHTETpala Ha IIPOMEXKYTKE [a,b

118. ChopmymupyiiTe CBOHCTBO 00 WHTETPUPOBAHHH HEPABEHCTBA MEKIY
dyHKIMAMM Ha TpoMexyTKe L&

119. Chopmynupyiite CBOHCTBO 00 OLIEHKE MOAYJISI ONPEIEICHHOr0 HHTErpaja.

120. ChopmynupyiiTe TeopeMy O CpemHeM Ui ONpPEesIeHHOrO HHTEerpaja oOT
HENpepbIBHON (PYHKLUH.

121. 3anummute Gopmyiry Hetorona — JleitOHuma.

122. [IpuBeaute TEOMETPUUYECKYI0 HWHTEPIPETALMIO TEOPEMBI O CpPEIHEM I
OIIPENIETICHHOT 0 UHTErpasa.

123. Yto Takoe cpenHee (MHTErpalbHOE) 3HAYCHHE (PYHKIIUH f( ma MIPOMEXKYTKE
[a, b]?

124. ChopmynupyiiTe oIlpeaeraeHre HECOOCTBEHHOTO HHTerpaja 1-ro poja c
0OECKOHEUHBIM BEPXHHUM IPEEIOM OT HENPEPbIBHON (YHKINU.

125. ChopmynupyiiTe ormnpeaeraeHre HECOOCTBEHHOTO HHTerpaja 1-ro poja c
0ECKOHEUHBIM HIKHUM IPEJIEIIOM OT HENpPEepbIBHON (QYHKINU.

126. Kakoif HecOOCTBEHHBIN MHTETPal Ha3bIBAETCSI AOCOIFOTHO CXOIAIIUMCS?

dx,@>0)

127. Yxaxure, 10 KaKuX 3HA4YCHMM Iapamerpa [ HMHTErpan j—p
X

a

SBIISIETCS CXOAALIMMCS, a JUI KaKUX 3HAUYCHUH — pacXoAIIUMCs

128. 3anumute  GOpPMYJbI,  BBIPAKAIOIIME  CBOWCTBO  JIMHEHHOCTH  JIS
HECOOCTBEHHOI'O MHTErpasia ¢ 0ECKOHEYHBIM BEPXHUM IPEIEIIOM.

129. CopmynupyiiTe TpHU3HAK CpaBHEHHUS B KOHEYHOW ¢dopMe Ha TpUMEpE
HECOOCTBEHHBIX MHTETPAJIOB 1-ro poa ¢ 0ECKOHEYHBIM BEPXHUM MPEIEIIOM.

130. Yto Takoe noiHbIH quddepenyran GyHkuun Z = f(X, y)?

131. 3anumure (GopMyidy, ONPENENAIONIYI0 YacTHYIO MPOM3BOAHYIO (PYHKIMU
zZ= f(X, y) 110 mepemenHoii y B Touxe Mo(Xo, Yo) .

132. Kakas ¢pyHKIMS ABYX apryMEHTOB Ha3bIBaeTcs U depeHnupyemMoii?

133. 3anumure GopMmyiy, BbIpaXKaOUIy0 NOMHBINA auddepeHnuan QyHKIUH
z=f(X,Y) uepe3 eé uacTHBIC MPOU3BOIHBIC.

134. 3anumuTe GopMyIty, BEIpaXkarollyo BTOPO MONHbIN auddepenman GyHkuuun
Z= f(X, y) yepes eé YaCTHBIE TPOH3BOJIHBIE.

135. Kak  cooTHOcATCS  MeXIy  co0Oil  CBOMCTBAa  HENpPEPHIBHOCTH  H
mudepeHIMpyeMOCTH GYHKIMH JIBYX TEPEMEHHBIX?

136. Kakas ¢pynkus Z = f(X, y) Ha3bBIBAETCS HEMPEpBIBHOI B Touke M, (XO Yo ) ?



137. Kak onpenensercst esknuaoBo paccrosuaue P(M1,M2) mexay neyms Touxamu

M (X(l) XD M (X(Z) x@' m
1o XmLH »+-=1Am, Ml-mepHOTO NpocTpancrea?
138. Kakast Touka MHOKECTBa E HaspIBacTCs BHYTPEHHEN? TPaHUYHOM?
5 Mo(x0 52 . O

139. Yto Takoe ?-OKpEeCTHOCTb TOUKH ¥ O\L » 227 +- s ?

140. Kakoe MHOeCTBO B Ha3bIBaeTCst OrpaHHIeHHBIM? 3aMKHYTBIM? CBA3HBIM?

141. Coopmyupyiite onpenenenne npenena ¢ynkmun [ (M)=f(X,y) B Touxe
Mo(Xo, Yo) .

142. Chopmynupyiite TeopeMy O PaBEHCTBE BTOPHIX CMEIIAHHBIX IPOM3BOIHBIX
dynxmn 2= f(X,Y).

143. Kak cooTHOocsATcs MexIy co0oil cBoilctBa auddepeHUUpyeMOCTH U
CYIIECTBOBAHUS TIEPBBIX YACTHBIX IPOM3BOAHKIX (GyHkmun Z= f (X, Y)?

144. ChopmynupyiiTe onpeaesieHue MpoOu3BOIHON (HyHKIIUN

145. u=f(M)=f(X,Y, 2) no nanpasnenuo Bexropa I.

146. 3anumuTe (HopMyiy, BBIPAKAIONIYI0 HMPOU3BOIHYI0 (GyHKIMH U = f(X, Y, Z)

110 HANpPaBICHUIO BEKTOpa 1° = (COSOL(IIOSB(DOSY) yepe3 YacTHbIE TPOU3BOIHBIC

ynkipn Y,
d au
147. 3anuumre gopmyiy, ceassBaromyto 380U y npoussonnyo 3| B 3amaHHOM

TOUKE CKaJISAPHOro moss Y,
148. Kak cBsa3aHbl HamnpapieHns Hambonsbmrero pocra dymkmum U=T(X,Y,2Z) ¢

pextopom 918U g pacemarpusaemoit Touke M (X, Y, 2) ?
au . du

max=r y MINZT yepes 9rJU g 33 1aumH0if TouKe CKATIPHOTO OIS

149. Bripasure

0z
150. 3anumure  Gopmyny IS MPOU3BOJIHOM Jy  CHOXHOM byHKIMN

z=z(u,v)u=u(x,y)v=v(xy).
dy

151. 3anumuTe Qopmydy AN NPOU3BOTHOM Jy HEABHOW (YHKLUM, 3aJaHHON

ypasuennem F (X, y)=0,
dz 0z
152. 3anumunte HopMysl Uil MIPOU3BOIHBIX gy , 9y HEABHOH GbyHKIUY, 3aJaHHOU

ypasuenuem: F(X,Y,2)=0,

153. Chopmynupyiite ompeneneHue JIOKAIBHOTO  MakKCHUMyMa  (JIOKAJIbHOTO
muarMyMa) pyrkin 2= f(X,Y) B Touxe Mo(Xo, Yo).

154. Chopmynupyiite HeoOXOAMMBIE YCIOBHUS, a TaKXKe JIOCTaTOYHBIE YCIOBHSA
skcrpemyma ¢pyakmmn 2= f (X, Y).

155. Copmynupyiite npaBUIO OTBICKAaHUS HAMOOJBIIEIO0 M  HAUMEHBIIETO
snauennit gynximn 2= f (X, Y) B orpannaennoii 3aMknyTOi 06MACTH.

156. Uro Takoe cTanuoHapHas Touka pymnkmuu 2= f (X,y)?

157. Chopmynpyiite onpenenenne yciaoBHoro Makcumyma dyuakmun U= f (M) mpu
ceazu P(M)= 0 (paccmorpuTe ciydaii IByX MIIM TPEX MEPEMEHHBIX).

158. ChopmynmupyiiTe HEOOXOIUMBIE YCIOBHS YCIOBHOTO JSKCTpeMyMa (YHKIHH
u=f(M) npu ceasu ®(M)=0 no merony Jlarpamxka (paccMOTpUTe Ciydaii JBYX HIIH Tpex
NIEPEMEHHBIX).

159. Chopmynupyiite Teopemy Beifepmrpacca 00 orpaHMueHHOCTH (YHKIIUH,
HENpPEephIBHON B 3aMKHYTOM OrpaHUYE€HHOI 00J1acTH.

160. Chopmynupyiite Teopemy BeliepmiTpacca o CyliecTBOBaHMM HauOOJBIIErO U
HAaUMEHBIIET0 3HaU€HUI (PYHKIINH, HEPEPHIBHON B 3aMKHYTOM OrpaHMYEHHOM 00s1acTH.



Tema 4. Komnnexcrnouii ananus (nosviuienHulil ypoeeHs).
161. [lalite  omnpenesieHHWE  MHOXECTBA C  xowmmmekcHerx umcen. Kaxume
F€OMETPUUYECKHE UHTEPIIPETALUU 3TOTO MHOXKECTBA BaM U3BECTHBI?

e o= , z
162. [ycrp 4= 141 == A+31 Haiitn 272, 2~ 2, (z+2) (2~ 2), 2
2

163. Yro Ha3bIBAIOT MO/YJIEM KOMIUIEKCHOTO uncia 2= X+1y?

164. YTo Ha3bIBAIOT apryMEeHTOM KoMmIulekcHoro uncaa 2= XHY, Z#09 Ypo takoe

TPUTOHOMETPUIECKAst opMma ITOro yucia’?

165. Ynema z, =1—i+/3, z, =(1—i)/(1+i), z; =1+cos(n/7)+isin(n/7)
3amucarh B TPUTOHOMETPUYECKOM popme.

166. I/ICHOJ'IB3YH (bopMyny MyaBpa, 3ariucatb B anre6paI/IquKof/i (bopMe qucliia

z, = (L+iv3)a-i)f*. z, =.
167. Haiitu  Bce  3Ha4yeHWs  CIEAYIOIMX  BRIpaKeHMi: a) /—1+ i\/§ ;

6) Y23 +2i.

168. 2, =1- i3, Z, = V3 +i. 3anmcars B anreGpanyeckoii hopme uncna Z % ;
@/ 2.,

169. Yucna 4, % u % 3anucarh B [I0Ka3aTelIbHON (opme.
170. Yto Takoe KopeHb anreOpamueckoro muorouneHa Pn(Z)? Uro mHaswBaroT

KPaTHOCTBIO KOpHs? Omnpenenure KpaTHOCTb KOpHS a=1 MHOI'O4JIEHA
Py(2)= '~ (2- i) Z2+(3+2i) Z- (4+i)z+2
171. Yucna a; = 1, a ) = -, a; = 21 — Bce MNOMApHO pa3NUYHbIE KOPHH

muorowiena P(Z), mpuuem & — kopeHs kpatHOCTH 2, a % M 8 — [POCTHE KOPHH.
Banummure pasnoxenre P(Z) Ha nmuHeiinble MHOXHMTENH, €CIU ero cTapiuii KodpQpUIHeHT
Po= 1; maiimure ero npyrue Ko3(GUIUEHTHI.

172. B 4eM COCTOMT CBOWCTBO KOpHEH BEIIECTBEHHOTOo MHorowieHa? Ywcmno
a,= = 1+ gpngercss koprem muorownena Pa(2)= Z'+47+117°+14 7+10; yajiry ocranshsie
xopuu Pa(2) | 3ammcath ero pasnosxeHne Ha BeleCTBEHHbIC MHOXHTEIH HEPBOi H BTOPOIA
CTEIIEHU.

173. Yto Takoe panuoHanbHas anredpandeckas apoOs? [IpuBeanTe npumepsl.

174. Kakyto pallMOHaJIbHYIO ApoOb Ha3bIBAIOT MPAaBUIBHON? HempaBuiIbHOU? J[[poOb

4
Z'+57+4
IpooH.
175. Kakue apoOH Ha3bIBAIOT SJIEMEHTAPHBIMH PAIllMOHATIBHBIMU ANTeOpanueCKHUMU

npeacTaBbT€ B BUAC CYMMBI anre6pa1/1quKoro MHOrodjJcHa H HpaBI/IJ'IBHOI\/JI

npo6simu? Jpoos 1/ (x*+1) Pa3NIOKUTE B CYMMY DJIEMEHTAPHBIX IPOOEi.

Tema 5. Juppepenyuanvhvie ypasuerus (6a308biil YPOBEHD).

176. KakoB reomerpuueckuii cmbicn ypasnenus Yf(X,Y). Hamucars ypapnenue
KacareJbHOW K MHTErpAIbHOM KPUBON ypaBHEHHS Y = X’ Y’ B Touxe Mo(1,2),

177. aiite ompenenenne m3okmuHE muddepennuansaoro ypasaenus Yf(X,Y).
V30KIMHBl ypaBHEHHS Y = X1y ects: A) okpyxHoctu; B) mpsmeie; C) napabomsr; D)
runepooisl; E) annmuncer; F) Het npaB. oTBeTa.

178. lano ypaBHeHHE Y = X’= 2X+Y. Hammumre YpaBHEHHUE JIMHUHM BO3MOKHBIX
TOYEK KCTPEMYMOB €TI0 MHTETPAIIbHBIX KPUBBIX. CenaiTe uepTéx.

179. Chopmymupyiite Teopemy Komm mns ypasuerms Y'=Tf(X,Y). Ilycts Q _
00yacTb, B KOTOPON BBINOJIHEHBI €€ YCIOBUA ATOro ypaBHeHHs. Kakue u3 mocnemyromux
YTBEP)KJCHUHM CHpPaBEIJIMBBL: A) €ro MHTErpajbHble KpPUBBIE MOTYT MMETh Pa3phIBBI 1-TO
poga B *4; B) wuHTerpajgbHble KpPHUBBIE MOTYT HMETh YIJIOBOM JKCTpEMyM B Q; ©)



MHTETPAJIbHBIE KPUBBIE MOTYT IIEPECEKATHCS B Q; D) unTerpanbHble KpUBbIE MOTYT OBITh
OpsAMBbIMU JTMHUAMY; E) HeT npaBuiibHOro yTBepKIeHUsI? OTBET 000CHOBATD.

180. Pemure 3amauy Komm: (@+y?)dx+xydy 0 cy(1)1,
181. Haiinure Bce pentenus ypasuenus Xy =Y + 4/ y2 -x2.

182. Haitgute oOrue penieHus (MHTErpajibl) ypaBHECHUH:
183. a) Xy2yxcosx; 6) 3y'+y =1/y? ; 5) (C+xy?)ax+(x* y+y*)dy Q.
184. HaiimuTe Bce TMHHUH, Y KOTOPBIX OTPE30K KacaTeIbHONH MEXy TOUYKON KacaHHs

U OChI0 a0CLUCC AENMUTCSA TOMOJaM B TOYKE IEPECEYCHHs C OChbI0 OpAMHAT. YKa3aHHE:
Ucnonp3yiiTe ypaBHEHUE KacaTeIbHON K KPUBOM.

185. Chopmynupyiite Teopemy Komm mis ypaBHeHHs y":f(x, Y, y‘). Kakos
F€OMETPUUYECKHI CMBICT HAYAJIbHBIX YCIOBUHN y(O) =-1,vy (O) =1 nnsa sroro ypaBuenus?
N300paszure mpuOIMKEHHO HHTETPaIbHYI KPUBYIO B OKPECTHOCTH HAYallbHOM TOYKH,
cuuTas Ui OIPEAEICHHOCTH Y"">0 g 5r0it OKPECTHOCTH.

186. Haiitu 3HaueHue o, MpU KOTOPOM (QYHKIUA Y= X*  sBiseTcs peleHuemM

YPaBHEHUs X(X —1)y‘ '—(2X —1)y‘ +a' =0.

3 - o
187. lano ypaenenune: y''"+xXy=2y'. C NOMOUIBI KAKOW MOJCTAHOBKH MOKHO
MOHU3UTH ero nopsaaok? Hanmummre oOuuii BU TaKUX YpaBHEHHI.
188. Haiiznte o61me peleHns ypaBHEHHIT METOI0M IOHIKeHHs opsaka: a) Y INX;

6= %X,

189. Pemmute 3anauy Kormmu: W(Y)Z(Y)g; y(1)1, y(1)1,

190. Kak ¢ momorpio (GyHIaMEHTAILHON CHCTEMbI PEIICHUIN Yi(X), -0 Ya(X)
3amucarh 00IIee pEIIeHHE ypPaBHEHHS LLy}= 9 [ToyeMy HyJE€BOE pEIIEHHE HE MOXKET
BXOJHTH B (DyHIaMEHTAIBLHYIO CHCTEMY PELICHUH YPAaBHEHHS LLyl= 0;

191. lano ypasuenne: Y —°Y *=0, TIpy xaxom 3uauenun o umcno 3 Gyzer
KOpDHEM €ro XapaKTepPHCTHYECKOro ypaBHeHusi? Haiitn oO0miee perneHne TaHHOTO
middepeHIanbHOro ypaBHEHHS IPH HANICHHOM 3HAYEHHH (L.

192. JluneitHoe oaHOpoaHoe AuddepeHnnaTbHOe YpaBHEHHE 3-TO TOpsAKa C
MOCTOSTHHBIMH  KOd(DPUITMEHTAMHU MMEET YacCTHBIC PEIICHUS: 1 8n3x, 9o ypaBHEHUE
MOKET MMETh BUI: A) y'"'=9y=0. B) y'"'=9y'=0. C) y'"'+9y=0. D) y'"'+9y'=0.
E) Her npaBUiIbHOTO OTBETA.

193. Pemmure smHeitHoe ypasHenne Y'—2Yy'+y=€*/X wmeromom Bapuaium

MIPOU3BOJILHBIX TOCTOSTHHBIX.
194. Haiinute oOiee perieHre JUHEHHOTOo HEOJHOPOJHOTO YpPaBHEHHS METOJO0M

" 2
HeomnpenenEHHbBIX KOA()PUIIMEHTOB: yy2exx .

v v X
195. HaiijiuTe 4acTHOE pENIEHUE JIMHEHHOrO HEOMHOPOIHOro ypaBHenus Yy4e™,

ynosnersopstomee HadansHeM yernosusm  Y(0)4, Y(0)3 | meromom HeompenenéHHBIX
K03 PHUIIHEHTOB.
196. Haiigute obuiee pernenue cuctemMbl AUQdepeHInaIbHbIX YpaBHEHUI

dx
— = 2X +VY,
dt y
<

dy

— =3X +4y.
dt y

197. Touka ¢ maccoit M neuwxercs npsmonmueino. Ha Heé nelictByer cwmia,
IPONOPUHMOHAILHAS Ky0y BPEMEHH, MCTEKIIEMY OT MOMEHTA, KOT/Ia CKOPOCTh OblLia paBHa Vv
(k03 PUIHEHT MPOMOPIMOHATBHOCTH PaBEH k). Kpome Toro, Ha TOuKy JeHCTBYeT cuia
COIIPOTUBIICHUSA CpPEObl, IPONOPHUOHAIBHAS IIPOU3BEICHUIO CKOPOCTH W BpPEMEHU



(k03 dHUIHEHT MPOIOPHHOHATEHOCTH paBeH Ki). HaiimuTe 3aBHCHMOCT CKOPOCTH OT
BpEMEHU. YKa3aHUe: IpUMeHUTe 2-1 3aKkoH HproTOHA.

Tema 6. Teopusi psi0os (nosviutennblil ypoGeHv).

198. JlaiiTe MOHATHE YUCIOBOIO psija, ero cyMMsl. Haliqure cymmy psaa Z 718y
n=1

199. Chopmynupyiite HEOOXOAUMBIN MPU3HAKA CXOJUMOCTH YUCI0BOro psna. C ero

(o)
n
IIOMOIIBIO TIOKKKUTE, YTO Pl Z(l +1/ n) pacxoauTes.
n=1
200. Ucnionb3yst mpocTeiinke CBOMCTBA YMCIOBBIX PSJIOB HalauTe CyMMy psia

(11
Z___

n n
n=1 3 4
oo 0
201. JIanbl psimbl ¢ TIOJIOKUTEIHHBIMU  YJICHAMM: Zan (1) m z b, (2),
h=1 n=1
lim a, .,
== = E C TNOMOIIBI0 TPU3HAKOB CXOJUMOCTH 3HAKOIOJOXKHUTEIBHBIX PSIJIOB
a

n
YCTAaHOBUTE KAaKO€ U3 HIKECIIEAYIOIUX YTBEpKAEHUN crpaBeayinBo: A) psa (2) cxonurcs,
ecin Pn= Na,; B) pan (2) pacxomures, ecan Pn>8,:N210. C) pan (2) pacxommtes, ecom
b= 3nan; D) pan (2) cxoaures, ecnu ,ll_r,rl, by= 1

202. YUto Takoe 3HAKOYEPEAYIOUIUNCS psm? 3HAKOMEPEMEHHBIN psif? abCONIOTHAS U
YCIIOBHAsI CXOJUMOCTh 3HAKONEPEMEHHOro psiia? C(I)opMyanyﬁTe MIPU3HAK Heﬁ6HHua

costn
Kakue 13 mepednciaeHHbIX HUXKE PSAIOB YCIOBHO CXOIATCS: A) Z ; B) Z

= ninn
>

n=1
203. Jlaitte moHsATHE (PYHKIMOHAIBHOTO psifa, ero o0jacTu CXO}II/IMOCTI/I Haﬁz[HTe

2n
00JacTl CXOJMMOCTH (PYHKIIMOHAIbHBIX PSAJIOB: a) Z ; 0) Z f; B) Z

n=1 n=1
2
1+x—
> i
n=1

204. Jlaiite TmOHATHE MamopnpyeMoro ¢byHkumoHanpHOrO psiaa. Haiinure Bce
smnx

3HAa4YCHUA X, IPpHU KOTOPBIX pPAg Z CcXOqUTCs aDCOJIFOTHO.
n=1

205. Chopmynupyiite cBoiicTBa MamopnpyeMLIX (GYHKIMOHATBHBIX PsIIOB. MOXKHO

sinn X
U ousieHHO U epeHIupoBaTh Pl z —1 ? OTBeT 000CHOBATH.
n=1 N +

206. Uto Takoe crteneHHOM psan? Psn Zanx” pacxoaurcss B To4ke Xo— 2. C

n=1
MIOMOIIBIO TeopeMbl AOessl yCTaHOBUTE, KAKOE U3 CIEeNYIOIUX YTBEPKICHUH CrpaBeINBO:
A) 3TOT psAf CXOAUTCH a0COTIOTHO B TOUKE X1~ — 1; B) aTot pan cxogurcs B Touke X, = 0:

C) 5TOT psAl PACXOJUTCS B TOUKE X3~ 3. D) Her MPaBUILHOTO OTBETA.



© n 0o
207. Haiimute 00IacTH CXOIUMOCTH CTETICHHBIX PSIIOB: Q) Z ;(—2"; 0) Z ; B)
n=1 N =
oo
>
n=1
208. YUto 3HAYUT pa3loXHTh (YHKIUIO B CTEHNEHHOW psAn? 3aBHCAT JU
KOO(PHULIMEHTH TAaKOTO pa3NoXKeHHs OT crocoba ero momydeHuss? Psagsr Teitnmopa u
Maxkiopena. Pasnoxus B psig Makiopena dyskuuto | (X)= X/ (1+X2), waitmure T7(0).
209. Paznoxute QyHKIMIO B PsiT IO CTENEHSIM X U yKaKUTe 00JIACTh CXOIUMOCTH

tsin2t
HOJIY4EHHOrO psiza: a) € XZ; 0) In(>x*+3x+2) : B) JTdt_
0

210. Paznoxute (QpyHKITHIO Yyigx g pan Teiinopa no crenensam (X— 1 4) | ppimucas
nepBble 3 WieHa, OTIMYHBIE OT HYJISL.

. 3
211. Beiuuciaure NOpuOIMKEHHO ¢ TOYHOCTHhEO A0 107, OLlEHMB HOTPEIIHOCTH 10
b

5
— ¥
npu3Haky JleiOHuIa U1 3HaKouepe Iy oIIerocs psajaa: .T(.) e " dx,

212. BeInuIuWTe JBa NEPBBIX, OTJIMYHBIX OT HYJIA YiI€HA Pa3IOKEHHs B Pl 110
cremensim X pemrenns ypasaenus Y 2XY*T4Y yioBneTBOpsIOMEro HavanbHBIM YCIOBHSM
y(0)0, y(0)1.

213. Kakue u3 crnexyrommx map ¢ysxmmii f(X) u 9(X) oproromameesl Ha
IIPOMEXKYTKE [-1.1]. a) F(x)=x u 9(x)= Xs—l; 6) f(¥)=x u 9(x)= Xz—l; ) f(X)= X
g(x)=x"~17

214. Chopmynupyiite ycnoBus Jupuxiie paznoxuMocTu GyHKImA B psg Pypbe Ha
MIPOMEKYTKE [—m.m]

215. Hanmmuure  Gopmyisl it koddduuuentoB psaa Dypbe ¢Gyuxuun f(X)
Pa3JI0KEHHOU B ATOT PSJl B IPOMEXKYTKAX: Q) [-m, Tr]; 0) [=1.11,

[ 7_’]216. Hanummre psg ®@ypbe HeuétHOM (yukimu f(X), samannoit ma mpomexyTke
—1T,

217. ®ynxnus f(X) B npomexytxe [0 7 pasnoxena B psg @ypoe a) mo kocurycan;
6) mo cunycam. Hanummre dhopmysl 1 Ko3QPUIIUEHTOB 000MX PSI/I0B.

218. Oynxuus F(X)=— 1~ x* g IPOMEXKYTKE [-2,0] pasnoxeHa B psin Pypbe 1o
cunycam. Hamummre Gopmysbl uisi Ko3(uimenToB psaa. [locTpoiTe rpaduk CyMMBbI
3TOTO psifa.

219. Pasnoxure B psia Oypse dpyuxuuto YV XV ¢ B npomexytkax: a) L]; 6) [0:2];

B) [1:1], [Toctpoiite rpaduku QyHKINN U CYMM ITHX PSJIOB.
_1m_X .
220. Paznoxure B psan Pypre (yHKIHIO y_Z 2 B INPOMEXYTKE [0:]. a) 1o

cuHycam; 0) o kocurycam. Iloctpoiite rpaguxu GpyHKIUN U CyMM psIOB.
Tema 7. Kpamnvie u nosepxnocmuule unmezpaisl (6a308biil YPOBEHD).

221. Unrerpupyema mu pynxrus 1/(X=Y) no ksagpaty Osxs1 0sys<ls

222. He BpIUHCIAA MHTErpaja ” In (1—sin(x + y))dxdy, YCTaHOBUTE €ro 3HaK,
D

ecmn D={(x,y):x20,y20,x +y<m/6}.
o J1(x, y)dxdy
223. CenuTe NBOMHOW MHTETpa o K TIOBTOPHOMY JIByM$I CITIOCOOamH,

ecmu: a) (D) — o6nacts, orpanuuennas muHEAMH Y= 3x%, y=6-3x. 6) (D) — Tpaneuns c
sepmuaamu (- 1,4) (5,4), (1,1),(4,1).



224. IameHuTte MOPSAIOK HHTETPUPOBAHUS B WHTErpaie:
-1 0 0 0
fdx  [fOcy)dy+ [dx[f(x,y)dy u

225. Haitqute  cpenHee  3HA4YCHHUE f(X, y) =X+2Yno nOpAMOYTONBLHHKY,
OrpaHHYEHHOMY IpaMbIME X= 1| Y= 2 4 ocamu KOOpJUHAT.

226. U306pasute Ha IJIOCKOCTH Oxy obpa3 (urypsl
G'= {(I’, )Z 2<r<30=< < 7[/4} npu otobpaxkennn X = ICOS ,Y =ISiN . dsnsercs
JIM 3TO 0TOOpa’keHHEe B3aMMHO OJHO3HAYHBIM?

227. Halinure 1011 1b ¢burypsl, OTpaHUYCHHOU JIMHUASAMU:

a) XY= 4 x+y=5.6) (X+y)=8xy, x* +y? =1 (x* +y* <1).
228. Haiinqure 00BEM Tefia, OTPaHHYEHHOTO MMOBEPXHOCTSIMU £~ In(1+x*+y?) z=0
x2+y? =2,

Tema 9. Teopus eeposmnocmeit (6az08vlil yposens)

229. DneMeHThl KOMOMHATOPUKU: IEPECTAaHOBKH, pa3MEIIEHUs, COYETAHUS.
IIpumepsl.

230. Knaccuueckoe ONPEZCIIEHNE  BEPOSITHOCTH, CIIy4aliHbIE coObITHS,
AJIEMEHTapHbIE UCXO/Ibl, CBOMCTBA KJIACCUYECKON BEPOATHOCTH. [Ipumepsl.

231. 'eomeTpuyeckoe ONpeeNieHHe BEPOSTHOCTH COOBITHS M YCIOBHS €ro
npumeHuMoctu. [Ipumep.

232. [IpotuBononoxkHuble  coObITUsA.  COOTHOLIEHME  MEXAY  BEPOATHOCTAMHU
MIPOTHUBOIIOJIOKHBIX COOBITHI (C BBIBOAOM). [Ipumepsi.

233. CoBMecTHBIE 1 HECOBMECTHBIE COObITHS. Teopema clokeHHs BEpOsSTHOCTEH (C
JokazarenbcTBoM). [Ipumepsr.

234. 3aBucuMble U HE3aBUCHMBbIE COOBITHS. Teopema yMHOXKEHHsI BeposiTHOCTEH (C
JokazarenbcTBoM). [Ipumepsl.

235. YcnoBHas BEPOATHOCTD.

236. ®opmyIa NOJIHOM BeposTHOCTU U (popmyia Baiteca

237. IloBTOpHBIE HE3aBUCHUMBIE HcHbITaHus. Dopmyna bepHymnu (¢ BBIBOIOM).
IIpumepsl.

238. JlokanbHas Teopema MyaBpa-Jlarutaca, ycinoBusi ee npuMeHuMoctu. CBoMCTBa
¢ynkuuu [aycca f(x). [Ipumep.

239. Acumnroruueckas popmyina [lyaccona u ycnosus ee npuMeHuMoctu. [Tpumep.

240. UurerpanbHas TeopeMa Myaspa-Jlanmaca U ycimoBus €€ IPUMEHUMOCTH.
Oyuknus Jlanmnaca O(x) u ee cBoiictea. [Ipumep.

241. CnenctBUsl W3 MHTerpajbHOW Teopembl MyaBpa-Jlanmaca (¢ BBIBOIOM).
IIpumepsl.

242. TlonsTie ciny4ailHOM BEJIMYMHBI M €€ omnucaHue. JMCKpeTHas ciydaiiHas
BEJIMYMHA M €€ 3aKkoH (psn) pacnpeneneHus. HesaBucumble ciiydaiiHble BETUYHHBI.
IIpumepsl.

243. MaremaTH4ecKHe Olepalvy HaJl JUCKPETHBIMU CIy4YallHBIMH BEJIUYMHAMU H
IIPUMEPBI TOCTPOEHUS 3aKOHOB PACTIPECICHUS

244. CnyyaiiHasi BeIMYMHA, paclpeielieHHas 10 OMHOMUAIBHOMY 3aKOHY

245. 3akoH pacnpeaenenus [Tyaccona

246. OyHKUUA pacIpeleeHus CIly4YalHOM BEJIIMUMHBI, €€ OIPEIEICHUE, CBOMCTBA U
rpaduxk.

247. HenpepbiBHas ciyvaiinas BennunHa (HCB). BeposTHOCTh OTAETBHO B3ATOTO
sHaueHust HCB. Maremarnueckoe oxuaanue u nucrnepcus HCB.

248. [I10THOCTP  BEPOSITHOCTH  HENPEPBIBHOW  CIIy4allHOM  BEIWYUHBI, €€
olpeielieHne, CBOMCTBa U rpadukK.



249. OnpeneneHyue  HOPMAJIbHOIO  3aKOHA  PAaCHpPElENICHHS. Teoperuxo-
BEPOSITHOCTHBIM CMBICII €ro InapaMmerpoB. HopmanbHas KpuBas UM 3aBUCUMOCTb €€
HOJIOKEHUS U (POPMBI OT ITaPaMETPOB.

250. @yHKIUA paclpeiesIeHUs] HOPMAJIBHO PaCIpPENCICHHON ClIy4alilHON BEJIMYUHBI
U ee BelpakeHue yepe3 ¢pyHkuuro Jlamnaca.

251. ®opMynbl IS ONPENETEHMs] BEPOSITHOCTH: a) MONAaJaHus HOPMAJIBHO
pacrpe/ieleHHONH ciay4yaiiHOM BelNMUYMHBI B 33JaHHBIA MHTEpBaji; 0) €€ OTKJIOHEHHUsS OT
MaTeMaTu4ecKoro oxuaanus. IIpasuio tpex curm.

252. Cy4dailHbIi BEKTOP.

253. Pan pacnpeneneHust AByMEPHOTO CIIy4alHOrO BEKTOPA.

254. @yHKUUA pacupeneseHus CIIy4alHOro BEKTOpa, €€ CBOMCTBA.

255. IIOTHOCTB pacnpeneneHns JByMEPHOTO CIIy4aliHOTO BEKTOpa.

256. MaremaTtuyeckoe OXHUAAHME AUCKPETHOM CIIy4allHOM BEJIMYMHBI MU €TI0
cBoiicTBa (¢ BEIBOIOM). [Ipumepsi.

257. ucnepcnss TUCKPETHOM Ciy4dallHON BEJIWYMHBI U €€ CBOMCTBA (C BBIBOJIOM).
[Ipumepsbl.

258. MareMaTtudeckoe OXUJaHHUE W JHUCHEPCUs HENPEPHIBHOM  CIIy4alHOU
BEJIMYMHBI.

259. /Tucnepcnst CyMMbI M Pa3HOCTH CIIyYalHBIX BEJIMYMH.

260. KoBapuanus IByX ClIly4aiiHbIX BEJIMYMH, €€ CBOKCTBA.

261. KoaddurueHnt Koppemsiuu, ero CBOMCTBa.

262. He3aBucumocts  ciayyalHbIX — BenuuuH.  CIEACTBUSL  HE3aBHCHUMOCTH:
HEKOPPEIUPYEMOCTb, JUCIIEPCUSI CYMMBI U Pa3HOCTH.

263. Jlemma YeoObiieBa (¢ BeiBogoM). [Ipumep.

264. HepaBenctBo YeOblmeBa (c BHIBOJOM) M €r0 YacTHBIE CIIydau JJIs CIIydailHOH
BEJIMUMHBI, paclpeeeHHON 110 OMHOMMAIILHOMY 3aKOHY, U JJIl YaCTOCTH COOBITHSI.

265. HepaBencro YeObleBa /i cpeHed apupMeTHUECKOi ciy4yalHbIX BEIUYUH
(c BBIBOJIOM).

266. Teopema YeOblmeBa (¢ J0Ka3aTEIILCTBOM), €€ 3HAUCHHE U ciieacTBuUe. [Ipumep.

267. 3akoH Oonpmux uyucend. Teopema bepHymm (c m0Ka3aTenbCTBOM) U ee
3Hauenue. [Ipumep.

268. LlenTpanbHas mpeznenbHas teopeMa. llonarue o teopeMe JldamyHoBa u ee
3Hauenue. [Ipumep.

Tema 10. Mamemamuueckas cmamucmuxa (nOpo2osbiii yposeHs)

269. Breibopka. I'pynnupoBaHHble BBIOOPKH.

270. BapuanuOHHBIN psJl, €ro pa3HOBUIHOCTH.

271. CratucTUYeCKuil psij

272. 'enepanbHas M BBIOOPOYHAs COBOKYMHOCTH. IlpuHinumsl  oOpa3oBaHUsS
BbIOOpKHU. CoOCTBEHHO-CIyyaiiHas BbIOOpKa C TMOBTOPHBIM M O€CHOBTOPHBIM OTOOpOM
ysieHOB. Penpe3entaruBHas BbiOopka. OCHOBHBIE 3314l BHIOOPOYHOTO METO/IA.

273. BriOopouHoOe cpeiHee U BBIOOpOUHask AUCTIEPCHSI.

274. BpibopouHasi KoBapHalusl.

275. Briuucienre BbIOOPOYHBIX XapaKTEPUCTHK MO FPYIIUPOBAHHON BHIOOPKE.

276. [lonatue 00 OLIEHKE NapaMeTpoB TI'€HEpaJbHOW COBOKYMHOCTH. CBoMCTBa
OILICHOK: HECMEIIEHHOCTb, COCTOSATEIbHOCTh, 3PPEKTUBHOCTD.

277. OneHka TeHepaJbHOW  JIOMIM MO  COOCTBEHHO-CIy4yailHOI  BBIOOpKE.
HecMeteHHOCTh ¥ COCTOATETLHOCTh BEIOOPOYHOI JT0ITH.

278. OueHka reHepajibHON cpeHel Mo COOCTBEHHO-CIy4YailHON BBIOOpKE.

279. HecMelieHHOCTh ¥ COCTOSTENBHOCTh BEHIOOPOYHOM CpeHE.

280. OueHka reHepaabHOU JUCTIEPCUH 0 COOCTBEHHO-CITy4YaiiHON BBIOOPKE.

281. CMeIIEHHOCTh M COCTOSITEIBHOCTh BEIOOPOUHON Aucniepcuu (6e3 BBIBOA).

282. UcnpaBieHHas BIOOPOYHAS TUCIIEPCHSL.

283. MeTonbl HaxoOXXJIEHUs OLEHOK. MeToJ MOMEHTOB M METOJ MaKCHUMalIbHOIO
MIPaBIOTIOI00HSI.

284. CBoIiCTBa OLIEHOK MaKCUMAJILHOTO MPABIONIOA00Us



285. [lonsitue 00 WHTEpBAJILHOM OIlCHUBaHUH. JlOBepUTENbHAs BEPOSTHOCTH U
JOBepHUTENbHBIN nHTepBai. [IpenenbHas omubka BeIOOpKH. OMIMOKK PErpe3eHTaTUBHOCTH
BBIOOPKH (CTydaliHbIE M CUCTEMaTHYECKHUE).

286. @opMyna [IOBEPUTEIBHOM BEPOSITHOCTH IIPU OLEHKE TIEHEpPaJIbHOU JOJIHU
npusHaka. CpenHsisi KBajparudeckas oOIIMOKa MOBTOPHOW M OECHOBTOPHON BBIOOPOK.
[TocTpoeHne JOBEPUTENIBLHOTO UHTEPBAa JUIsl TeHEPaIbHON O PU3HAKA.

287. ®opMya JOBEPUTEIBLHON BEPOATHOCTH P OLICHKE F'€HEPATIbHOM CpeIHE.

288. Cpenusisi KBafpaTHUECKas OMIMOKa ITOBTOPHOM U OECITIOBTOPHOM BEIOOPOK.

289. IlocTpoeHne TOBEPUTENBLHOIO HHTEPBAJA ISl TEHEPAIBLHOM CPEAHEN.

290. OmpenennieHne HEOOXOIUMOTO OOBEMa MOBTOPHOM W OECITOBTOPHON BBIOOPOK
IIPU OLICHKE T€HEPAIIbHOM CpEeIHEN U JOJIN.

291. Craructrueckas TUIIOTE3a U CTATUCTUYECKU KpuTepuid. Omubku 1-ro u 2-ro
poza. YpOBEHb 3HAUMMOCTH ¥ MOIHOCTb KpuTepus. [[puHIMI NpaKTU4ECKOM YBEPEHHOCTH.

292. IloHsiTHE O KPUTEPUSIX COTJIACHS.

293. Kpurepuii cornacus x2-ITupcona u cxema ero npuMeHEHHUS.

294. [TpoBepka runore3sbl 0 HE3aBUCUMOCTH.

295. OyHKUMOHANbHAS, CTATUCTUYECKAss W  KOPPEISLMOHHAS  3aBUCHUMOCTH.
Paznuuus mexay Humu. OCHOBHBIE 33/1a4U TEOPUH KOPPETISLIUH.

296. Jlemma Helimana-Ilupcona

297. JluHeiiHas mapHas perpeccus.

298. Meton HauMMeHbIIMX KBaapaToB. (CHcTeMa HOPMaJIbHBIX YPAaBHEHHM IS
OIpe/iesICHUs] TapaMeTPOB MPSIMBIX PErPECCUU.

299. ®opmybl ams pacyeTa Kod(h(PUIIMEHTOB perpeccuu.

300. MHO)ecTBEeHHBIH KO (HUITMEHT KOPPETISAIHH.

301. Koaddumuent nerepMuHANAMA, €rO CBOMCTBA M CBSA3b C KOd(DdHUImeHTOM
KOPPESLHHU.

302. IloHsTHE O MHOXECTBEHHOM PErPECCUMU.

Kputepun w© 1mikana OLEHUBAaHUS IO OLIEHOYHOMY CpPEACTBY (PpOHTaNbHBIA U

I/IH,I[I/IBI/I,[[yaJ'IBHHﬁ orpoc

IIxana Kpurepuii onieHnBaHus
OLICHUBAHMSI
oTIMYHO (5) Crynentr r1iny0boko W B TOJHOM 00bEéMEe  BiajaeeT

IIPOrpaMMHBIM MaTepuasioM. ['paMOTHO, HcCUEpIBIBAIOILIE U JIOTUYHO
ero u3jaraeT B YCTHOW WM mucbMeHHOH (opme. IIpu sTom 3Haer
PEKOMEH/IOBaHHYIO JIUTEpPaTypy, MPOSIBISIET TBOPUYECKHM MOIXOJ B
OTBETaX Ha BONPOCHl M TPABMIBHO OOOCHOBBIBAE€T IPHUHSTHIC
pellleHus, XOpOIIO BjaJeeT YMEHUSMU M HaBbBIKAMU IIpU
BBINIOJHEHUH NTPAKTUYECKUX 3a]1a4.

xopotio (4) CryzneHT 3HaeT NpOorpaMMHBIM Marepual, TpaMOTHO U IO
CYyTH M3JlaraeT €ro B YCTHOM WJIM NMHUCBMEHHOH (opme, Aomyckas
HE3HAYUTENIbHbIE HETOYHOCTM B  YTBEPKACHUSAX, TPaKTOBKaX,
ONpEACIEHUAX M KaTeropusX WM HE3HAYUTEIbHOE KOJUYECTBO
omn6ok. [Ipu 3TOM BiaseeT HeOOXOAUMBIMU YMEHUSIMHU U HaBbIKAMU
IIPY BBIIIOJIHEHUH MPAKTUYECKUX 3a/1a4.

YIOBJIIETBOPUTE CTyneHT 3HaeT TOJNbKO OCHOBHOW INPOTPAaMMHBIA MaTepHual,
76HO (3) JIOITyCKAaeT HETOYHOCTH, HEJIOCTaTOYHO YETKHE (HOPMYITUPOBKH,
HEIOCJIEI0BATEIbHOCTh B OTBETaX, M3JIaraéMbIX B YCTHOM WM
nucbMeHHOU ¢opme. [Ipu 3TOM HETOCTaTOYHO BIIAAEET YMEHUSIMU U
HaBBIKAMM TIPY BBINOJIHEHWH INpPaKTUYECKHX 3ajad. Jlomyckaer 1o
30% omubOK B M3IaraeMbIX OTBETaX.

HEYJIOBJIETBOD CTyneHT He 3HaeT 3HAYUTENIbHOM YacTH MPOrpaMMHOIO
uTeNnbHo (2) marepuana. Ilpu 3ToM pomyckaeT NPUHUMIHAIBHBIE OIIMOKH B
JI0KA3aTeNbCTBAX, B TPAKTOBKE IMOHATHI M KaTeropuili, MposBIISET
HU3KYIO KyJbTYpy 3HaHHMI, HE BIaJC€T OCHOBHBIMM YMEHUSMHU U
HABBIKAMU IIPH  BBIINOJHEHUM NpakTHUeCKHX 3amad. CryneHt




‘ OTKa3bIBACTCA OT OTBCTOB HA JOIMOJHUTCIBHBIC BOIIPOCHI

TunoBble BAPUAHTHI KOHTPOJIBLHBIX Pa6oT (MOBBINICHHBIN YPOBEHD):
Tema 1. Jluneiinas anceopa.
Bapuant Ne 0
1. Pemuth cucreMy JIMHEWHBIX ypaBHEeHUN MeTogoM Kpamepa
30, +2X,+X, =5
2X, +3X, +X; =1

2X, + X, +3x, =11

2. BerauciuThb OIIPCACINUTCIIb

111 1
1 2 3 4
1 3 6 10
1 4 10 20

3. Pemnts cuctemMy JTMHEWHBIX YPABHEHUN MATPUUYHBIM METOOM
Ix, —2x, +3X; =6
2X, +3X, —4x, =20
3X; —2X, —=5X, =6

4. Haiftu Matpuily, OOpaTHYIO K JaHHOU
2 11

513
2 1 2

5. Pemnts cucremy JIMHEHMHBIX ypaBHEHUN MeToaoM ['aycca
4X, —3X, +2X,; =9

2X, +5X, —=3x, =4

5X, +6x, —2x, =18

Tema 2. Ananumuueckas ceomempusi.
Bapuant Ne 0

JlaHBI KOOPAMHATEI BepnH mupamusr ABCD
A=(2 \B=(6 \C=(4 \D=(2

-3 1 8 -1

1 -1 -9 2
Haitru:
1) nnuss pedep AB, AC AD -
2) yron mexay peopamu AB i AC;
3) yron mexxmy pedopom AP u ocaoBannem ABC
4) BeraucuTh miomans ocHopanus ABC
5) Berunciuth 00beM nupamuasr ABCD ;



6) 3Hasg 00BEM mUpaMuabl U miuomans eé ocHoanus ABC. maiitu BeicOoTy N
nupamuel ABCD

7) Haiitu ypaBHeHHe mIockocTu ocHoBanus ABC | xoropas mpoxomut uepes
touku A, B u C.

8) CocTaBUTh KAaHOHUYECKHE YpPaBHEHHS MPSAMOM, KOTOpas NPOXOJUT Yepe3
BepumHy P nepnenaukyIapHO K mIockocTn ocHoBanus Q;

9) Haiitu Touky K mepecedeHuss MOMYYEHHON TNPSIMOH C IIOCKOCTBHIO
ocHoBanus Q;

10) Haiiti paccTosiHMe OT BepIIMHBI D mupaMuabl 10 WI0ckocTH ocHOBaHus Q
¥ CPaBHHTH TIOJYUEHHBIN pe3ybTar ¢ JUIMHON BekTopa DK

Tema 3. Mamemamuyeckuii ananus («Beedenue ¢ mamemamuueckuil auaiusy,
cemecmp 1).
Bapuant Ne 0
1. Haiitu obsacth onpeneneHus 3aJaHHbIX (PYHKIUH.

[x+2 1 In(@1+Xx)
= + yzi
y 1-3x  x2 x-1

2. Haiitu ipeaensl.

lim 3x° +2x* —3x+1 lim 2x? -7x +3

X—> 00 Xx—3

2x3 +4x* +3x -8 x2 —8x +15

3. Ucnonw3ys 3ameyaresibHbIE TPEAETbI, BRIYUCINTD:

lim 1-cos3x 3x + 3\
x>0 lim
(3x + 5)

3x? x> e

4. HaliTu nipeienbl, UCTIOJb3Ys 9KBUBAJIEHTHBIE OECKOHEUHO MaJible (DYHKITUU.

. In(1+3x2)
m =7
x=0 X~ —05X X0

5. HccnenoBath (YHKIMIO Ha HENPEPHIBHOCTh, HAWUTH TOYKH pa3pbhiBa
(GyHKLIMU U yCTAaHOBUTH MX xapakTep. CrenaTh CXeMaTHYECKUN YepTexK.
X+4:Xx <1
x2+2:-1<x<1
2xX;x 21

1
f(x)=2X~3 +1

Tema 3. Mamemamuueckuii ananus («Heonpeodenennwviii unmezpany, cemecmp
2).
Bapuant Ne 0
1. Haiftu HeompeneneHHbI WHTETpaj, UCIOIb3ysl TAOIHIly U €r0 OCHOBHBIC
CBOMCTBA.



3

'[x4+5x\/;+§/_— 1 lax J‘%

2. HaiiTu HeoNpeAeICHHBI HWHTErpaj, HUCHOJb3ys METoA (HOPMHUPOBAHMS
CIEIUATBLHOTO BRIPAKEHUS 10T 3HAKOM JuddepeHIuana.

j(x2 —3)' 2xdx [Vx? =3x +5(2x —3)dx

3. Haiitn HCOHpCI[CJIGHHLII?I HHTCTpAJ, UCIIOJIB3YSa MCTOA 3aMCHBI IICPCMCHHBIX
N MCTOA MHTCTPUPOBAHUA 110 4aCTAM

j(42x _x25¢ }jx jl)r(l—;(dx

4. HaiiTu HeonpeneIeHHbII HHTErpa OT APOOHO-PAlMOHAIBHON (YHKINUN

J(8X3 +2x? +4x—1)dx .[ 12
X —1 x? +7x+15

5. Haiitu HeonpeieIeHHbIM UHTETPpall OT TPUTOHOMETPUYECKUX (PYHKITUH

2 —-5x

. . T

j3|n2 X cosdxdx jcos sin gdx

Tema 3. Mamemamuueckutl ananus (« Onpedenennwiii unmezpaiy, cemecmp 2).
Bapuant Ne 0

1. Bpruncnuts onpeneneHHblid MHTETpal:

1 x%+1 "
0 (x3 +3x +1)2

2. BeruncauTh miomaab GUrypsl, OrpaHUuYeHHYIO JIMHUSIMU:

X = 8cos’t,
y = x?, y = 2sin °t p = 2C0S2¢.
T
ost<X™
2
3. BeruucnuTh JJIMHY TyTH KPUBOM:
x = 3(t —sint),
= 2C0Spo
y = —In(cosx), y = 3(1- cost) P P
T
Osx= 0<opc< E
<t<n 3

T
2



4. BerarcnuTh 00beM (3a7a4a a) U IO MOBEPXHOCTH BpalleHus (3agada
0) TeJa, MOJNy4eHHOTo BpallleHUeM 3aJ1aHHOi (UTyphl BOKpyT ocH OX:
0) y=1-x;

a)y=x’,y=+x.
Xx=0:x=1

5. BeaucauTh HeCOOCTBECHHBIM HHTCI'paJI WKW YCTAHOBHUTDL €T'0 PaCXOJUMOCTDb

Txe i
0

Tema 5. Jluppepenyuanvrvie ypasHeHus.
Bapuant Ne 0
1. Haittu oOmee pemienne wuinM  pemmth  3agady  Komm s
nuddepeHnanbHbIX YPABHEHUN C pa3AeISIIONIUMUCS TIEPEMEHHBIMHU:

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

2. Halitu oOmiee pelieHWe WIM pemuTh 3anady Komm ajis oJHOPOJHBIX
i pepeHInanbHbIX YPAaBHEHUH IEPBOTO MOPSAIKA.

xy' —=ylny =0

xy’y'= (C+y*)=0; ydx+2(\/g_x}jy:0y(1):1

3. Haittu oOmme pemieHus JUHEHHBIX OU(PGEpPeHITMATBHBIX yYPaBHEHHM
IIEPBOTO MOPSIKA:

y+HOXyY = —COSX; y+ﬂ .
X

4. Haittu oOmee pemenne wid pemuTth  3amady  Komm st
nudepeHnnanbHbIX  ypaBHEHU BTOPOTO TMOPSIIKA, JOMYCKAIOUIUX MOHMKECHHE
MOopsiJIKa

2X

2
'—COSbX = — —
y y x2+1

e

5. Haiitu pemenuss nauHEHHBIX AU dEpEHITMATBPHBIX YPaBHEHUH BTOPOTO
MOpsIJIKa C MOCTOSTHHBIMU KO3 dULIMeHTaMU

y=0

y'+2y=0; y-2y-3y=e";

Tema 6. Teopus psioos.
Bapuant Ne 0

1.3anumuTe popmMyiry 00ILIEro wieHa psja.

2 4 6 8

S —+—+.

3 9 27 81

2.JlokazaTh pacxoIMMOCTh psifa, IMOJb3YSICh HEOOXOJUMBIM TMPU3HAKOM
CpaBHEHUHI.

oo 3”

n:l%



3.I/ICCJ'I€,Z[OB3TB psaa Ha CXOAUMOCTb, IPUMCHAA JOCTATOYHBLIC IIPHU3HAKU
CXOAUMOCTH PAOOB.

= 3" nl n’ -
=1 (n+l
r;[ n" nZﬂz—n(—n j nZ::(n +1)In (n+1)
4.VccnenoBath psijibl Ha AOCOTIOTHYIO CXOUMOCTb.
= n 3n+1
-1
nZ:;( ) m?-2

S.Haitt nHTEepBaj CXOIUMOCTH CTEIIEHHOTO psaa.
>+ 2)
n=1 5”
Tema 7. Kpamnvie u nosepxnocmiule unmezpaol.
Bapuant Ne 0
1. I3MeHuTh MOpsAI0K MHTETPUPOBAHUS B MOBTOPHOM HMHTErpajie U CHENATh
YyepTex 00J1aCTU MHTErPUPOBAHUS

0o —2X+6 =] 0 0 0
fox  [f(x y)y [dy [fdx + [dy [fdx
-1 _gx2 -2 —J2+y 1 -y

2. BruucauTh IBOWHOM HHTErpaj mo obmactu P
J 2x?y? +16x°y* Jixdy; [[ ye™ 2dxdy;
D D
D:x=1y=x2y=-x. D:y=In2,y=1In3,x=2,x = 4.

3. BBIYMCIMTE HHTETPAIIBI, IEPEN IS OT JEKAPTOBBIX KOOPAMHAT K MOJIAPHBIM:
2
Lo {2 —y?
fax | e
0 0 Xty
4. C moMOIIpIO0 JABOMHOIO MHTErpaja BHIYMCIHMTE IUIOMAAb IUIOCKUX (QHIYD,
Ol“paHI/IHeHHBIX JAHHBIMU JIMHUAMHN

y? =2y +x* =0,
y=3/xy=4e*,y=3y=A4. y? —4y+x? =0,
y=x/\/§,y=\/§x.

5. Tlnactuaka P 3ajaHa HEpaBEeHCTBAMH, L - IIOBEPXHOCTHAS ILIOTHOCTb.
Haitt Mmaccy nimacTUHKM.

D:x=1y=0,y* =4x(y = 0), D:x?+y?/4<1;
n=7x%+y. pn=y?.

6. HailTu KOOpIWMHATBI LEHTpa TSKECTU IUIOCKUX OJHOPOJHBIX IUJIACTHH,
OTPaHUYECHHBIX 3aJaHHBIMU JIMHUAMU
x? +y?=4,x20,y20
7. BeluncauTh TPOMHOM MHTErpan no obnactu Y



[[[ 2y?e™ dxdydz, _[_” xdxdydz;
v \%

V(x=0y=1y=x V:y=10x,y =0,x =1,

2=0z=1. z=xy,z=0.

8. C moMouipl0 TPOMHOTO HMHTErpajga HaWTHU OOBEM Tesa, OTrPaHUYEHHOIO
3aJIaHHBIMU TTOBEPXHOCTSIMU

y =16v/2x,y = V/2x, X2 +y® =2y,
2=0x+z=2. z=5/4-x%2=0.
Tema 9. Teopus eeposmuocmeu.

Bapuant Ne 0

1. B ypHe numeercs 6 mapoB ¢ Homepamu oT 1 1o 6. Haynauy musBnekaror no 1
3 mapa. Haligute BeposiTHOcTh TOrO, 4To: 1) wuwmcina 1, 2, 3 mnosBsTcA
MOCJIEIOBATEIBHO B MOPSAKE U3BJICUCHHUS; 2) MOABSATCS IIapbl ¢ HOMepamu 1, 2, 3 B
J000M TIOpsJIKE, €eCIW Iapbl HW3BJEKAIOTCA: a) C BO3BpaiieHueMm; 0) 0e3
BO3BpAILICHUS.

2. Ha orpeske [0,1] naygady craBar ase Touk. IlycTs Su 1 KOOpAMHATEI STUX
Touek. PaccmaTpuBaroTcs cinefyromme CoObITHS:

A={BTOpasi Touka OJMXKe K JIEBOMY KOHI[y OTpE3Ka, 4YeM IiepBas TOuKa K
IIPaBOMY | ; B={kopuu YpaBHEHHUS x?+20x+n=0 JIEUCTBUTEIIHHBI } ;

C={max )< %}, D= {min )< %} Haiitu: P((A UB) (B UC)), P(C).

3. Jns ymeHbpuieHUss OOIIEro KOJMYECTBA MIP Ha copeBHOBaHUsAX 20
BOJICMOOIBHBIX KOMAaHJI pa3OUThI MO KpeOuio Ha 4 moArpynmnbsl (0 5 B KaxKIOM).
Cpean komana wumeercss 4 HauOosee cuibHble. OnummTe: a) MNPOCTPAHCTBO
AJIIEMEHTAPHBIX MUCXOAOB, MOJy4yaeMoe MpHU pa30MeHrur KOMaHJ Ha 4 moArpymisl; 0)
coObITHE A - “4 Haubosiee CUIIbHBIE KOMaH/bl OKA3aJIMCh B Pa3HbIX MOATrpyNmnax’’; B)
coobiTie B - “4 nHamboisiee cuibHBICE KOMaH/bl OKA3aJIUCh B OJHOW MOATpymme”; T)
coobitie C - “2 nambonee cuibHbIE KOMaHIbl Tonmasu B 1-t0 moarpynmy’.
Omnpenenute BeposiTHOCTH coObITH A, B, C. CoBMECTHA JIK 3TH COOBITHSI.

4. C nepBoro cranka Ha cOopky nocrymaet 40%, co Broporo 30%, ¢ TpeTbero
20%, c uyerBéproro 10% Bcex neranei. Cpenu neraneit meporo cranka 0,1%
OpakoBaHHBIX, BTOporo - 0,2%, Ttperbero 0,25%, uyerBeproro 0,5%. Haiitn
BEPOSITHOCTh TOTO, YTO TMOCTYyNHUBINAs Ha COOpPKYy JeTanh OpakoBaHHass. Eciu
NOCTYINUBINAs Ha COOPKY JeTalb OKa3ajach OpaKOBAaHHOW, TO KaKUM CTaHKOM
BEpOSITHEE BCEro OHa ObLIa U3TOTOBJICHA.

5. a) Ha aBro6a3e umeercs 10 aBromamuH. BeposTHOCTh BbIXOJa Ha JIMHUIO
kakxaod wu3 Hux 0,8. HailTu BeposTHOCTH HOpPMalIbHOM paboOThl aBTOOa3a B
OJIMKaUIIMI 1eHb, €CIIU JI 3TOr0 HE0OXO0IMMO UMETh Ha JIMHUM HE MEHee § MalllvH;

6) mo manueiM OTK B cpeanem 3% wuznenuii TpeOyeT IOMOJHUTEIHHOM
peryaupoBku. Berauciuth BeposTHOCTH TOTO, 4TOo M3 200 m3nmenuit 4 moTpedyroT
JIOTIOJIHUTEIbHOUN PETyJINpPOBKY;



B) OMNpEJENIUTh BEPOSTHOCTh TOTO, uTo cpeau 400 mpob pyasl okaxkercs 275
npo0 ¢ M[POMBIIUIEHHBIM  COJAEpPKAHMEM  MeTalsla, €CJId  BEpOSITHOCTb
MIPOMBITIUICHHOTO COJICPKaHUsI MeTaJlla OAMHAKOBO IS KK 101 mpoOs! 1 paBHa 0,7;

I') MacCOBBI BBIMYCK OOJTOB gaeT B cpeaHemM 2% Opaka. OmnpenenuThb
BEPOSITHOCTh TOTO, YTO B maptuu u3 1000 G0JITOB OTKIOHEHHE OT 3TOW oM Opaka
oynet mensiie yem 0,01.

Tema 10. Mamemamuueckas cmamucmuxa.

Bapuant Ne 0
1. CnyyaliHas BenMuMHA & UWMEET T[OKA3aTeIbHOE paclpelesieHue ¢

napamMeTpoM o. HaliTu II0THOCTE pacipeaeneHus ciIy4ailHOM BETMYMHBI 1 = A/E .

Kpurepun m mikama OIEHWBAHHS IO OIICHOYHOMY CPEACTBY KOHTPOJbHAsS
abora

[Ixana Kpurepuii onieHuBaHus
OLIEHUBaHMs (MHTEpBAJ
0aJIoB)
5 KoHnTposibHast paboTa BBINOJIHEHA Ha BBICOKOM YpPOBHE
(mpaBmibHBIE O0TBETHI HaHbl HA 90-100% Bompocos/3aaaq)
4 KontponbHast paboTa BBINOJHEHA HA CpPEAHEM YPOBHE
(mpaBHJIBHBIE OTBETHI JIaHbl Ha 75-89% Bompocos/3a1a4)
3 KontponpHast paboTa BBINOJHEHa Ha HU3KOM YPOBHE
(mpaBuJIbHBIE OTBETHI J1aHbl Ha 50-74% Bompocos/3a1a4)
2 KonTponbHas pabora BBITOJIHEHA Ha
HEYJIOBJIETBOPUTEIILHOM YPOBHE (IIpaBUIIbHbBIE OTBETHI JaHbI MEHEE
gyem Ha 50%)




TunoBble BADUAHTHI HHAMBUAYAJIbHBIX 32JaHNH (BHICOKUI YPOBEHbD):

Cemecmp 1.
Bapuant Ne 0

1. JTaHbl KOOPAMHATHI BEPIIMH TpeyroyibHuka ABC ;
A(-8;-3): B(4;,-12); C(8;10).
HeoOxoanMo HaNTH:
- JUIMHY CTOPOHBI AB,
- ypaBHEHUE CTOPOH AB M BC U UX yTJIOBbIE KOO(PPUIUEHTHI;
- yroua y Mexnay npssMeIMu AB u BC B pagnaHax;
- ypaBHEHHE BBICOTEI CD U €€ IINHY;
- ypaBHCHHE  MeauaHbl  AE U KOOpAUMHATBlI  TOYKH
K mepecedeHust 3TOM MEAUAHBI C BBICOTOM CD;
- YpaBHEHHME NPSAMOM L, KOTOpas MHPOXOAMUT 4Yepe3 TO4uKy K
napajjieJIbHO K CTOPOHE AB;
- KOODAMHATBl  TOYKM  F(X.,y.), KOTOpas  HaxOJuTCs

CUMMCTPHUYHO TOYKC A OTHOCHUTCIIBHO HpHMOﬁ CD.

2. Iano: Touka A(25) u mpsimast y=1. HeoOX0mMMO COCTaBHTH ypaBHEHHE
PEOMETPHUYECKOTO MECTa TOYEK, PABHOYIAJICHHBIX OT 3aJaHHON TOKH A(X,,Y,) H
npsamon y =d.

[TomyyeHHOE ypaBHEHHE MPUBECTH K MPOCTEHIIEMY BUAY U MOCTPOUTH Tpaduk
KPUBOM.

3. 3amaHbl JBE€ CHCTEMBI JIMHEHMHBIX ypaBHEHUH. PelnTh mepByr0 cHUCTEMY
meronoM Kpamepa. IlonydeHHBIM NpH pPEMIEHWH NEPBOM CHUCTEMBI PE3yJbTaT
MPOBEPUTH C TIOMOIIBI0O METOJIa OOpaTHOM MaTpullbl. BTOpyto cUCTEMYy peluTh ¢
nomMolIbo Metoaa ['aycca.

3x; +2x, —1x,; =11, Ix, +2x, —-1x; =1,
4x, -1x, +4x, = -10, 3X, +5x, —1x,; =1,
Ix, +3x, —2x, =9 4X, +TX, —=2X, =2

4. JlaHBI KOOPAMHATHI BEPIIUH mupamu s ABCD ;
A(2;-3:1), B(6;1;,-1), C(4:8,-9), D(2;-1;2),
HeoOxonumo:

- 3anucaTth BEKTOPIAB, AC, AD B OPTOHOPMAJILHOM CUCTEME

{i s k} Y HAlTH MOJTYJIH STUX BEKTOPOB.

- Haiitu yron Mex 1y Bektopamu AB u AC.

- HaiiTu npoekuuio Bektopa AD Ha BeKTOp AB.
- Beruuciute miomaas rpanu ABC .

- Haiitn o6beM nmupamuasr ABCD .

5. JlaHBl KOOPAUHATHI YETHIPEX TOYEK:
A(-3,-2;-4),B(-4;2,-7),C(5;0;3) ,M(-1,3;0),
HeoOxoanmo:



- CocTaBuTh ypaBHEHME IUIOCKOCTH Q, KOTOpas MOPOXOIMT
uepe3 TOUku A, B u C.

- CocTaBuTh KAHOHMYECKHUE YpaBHEHUS TMPAMOM, KoTopas
MPOXOJUT YEPE3 TOUKY M TMEPIEHAUKYIISIPHO K INIOCKOCTH Q.

- Haiitu TOukM 1iepecedeHus] TMOJYYEHHOW TIPSIMOU C
INIOCKOCTBIO Q M ¢ KOOPAMHATHBIMHU INTIOCKOCTAIMHU XOY, XOZ, YOZ.

- Haiitu paccTostHue OT TOYKM M 10 IIOCKOCTH Q.

6. Beruncnuts clieyromine npeieinsl (He noJb3ysch npaBuwioM Jlonurans).

lim x®—-2x*+3 lim x*+2 lim 2x* —3x -2
Xﬁ:xz +3X +2 m X9>i2+3x +10
lim 3x2 +8x +5 lim vx+4-1 lim 2—-/x-3
H:;& +9X +6 ﬂxz—_g sz — 49

lim 1-—cos4dx lim sin3 x lim

7. 3anannyro gpynkuuio Y= (X uccnenosars Ha HepepBIBHOCTH U BHIACHUTH
XapakTep To4ek paspbiBa. CaenaTh CXeMaTUYECKUi rpaduk

f(x)= [x? ecmux <0

= tgi,eCJmOstE
f(x)= 42X 2 2

T
1, eciux > E

8. HaiiT epBy10 POU3BOAHYIO Y 'x 3aaHHBIX (DYHKITHIA:

y:2(3X3+4X2—X—2) y:x_|n(2+ex+2\/ezx+ex +1)

15Vx +1
tgx — ctgx . 1 sin?3x
= arctg| = =2~ =sin/3 +=
Y g( J2 ] Y 3 cosbx
9. HaiiTt iepBYI0 MIPOM3BOAHYIO Y x 3aIaHHBIX (YHKITHIA:
3t +1
3t

1/2)In(arctgx)

y = (arctgx )! y=x e

t3
=sin| —+t

10. Jana dysaxmust Y=f(X) u 1Ba 3HaueHus aprymenra x, u x, . Heooxoammo
HalTH TPHUOIMKEHHOE 3HAUCHWE JaHHOM (YHKIMH NPH X = X,, HCIOJIB3YsS €€
3HAYCHUE TIPH X = X, M 3aMeHsist TpupocT Ay ¢yukiuu Y=f(X) coorBercTByrommm
muddepennmanom dy :



y=Y3x2 +8x 16 y = cos(x);

X=4: x, =394 X, =60 ; x, =63

11. BpIMONHUTE MOMHOE MCCIEAOBAHUE 3aJaHHBIX (YHKIMH U MOCTPOUTH UX
rpaduku:
_x*+4 e

2 y:2X y=x%-3x?+3

12. Hcnonb3yss wmetonbl AuddepeHInaIbHOr0  BBIUMCICHUSA, PEIIUTh
CJIEIyIOLIHE :

o t
[Ipy moAaroToBKe K 3K3aMEHY CTYJIEHT 3a t JHEW H3y4aeT (m) -0 4acTb

Kypca u 3a0biBaeT (o t)-r0 yacTh. CKOJNBKO JHEN HY>KHO MOTPATHTh HA MOATOTOBKY,
yTOoOBI ObUTA M3y4YeHAa MaKCHMallbHasi 4acTh Kypca? PemmTh 3amady Mpu yCJIOBUH,
410 k=30.=1/48.

Teno maccoit m,=300084 magaeT C BBICOTBI H METPOB M TEPSET Maccy

(cropaer) MIPONOPIUOHAIILHO BpEMCHU MaJCHUs. Koaddurment
MpONoOpUUOHAIBHOCTH Kk =10084/fi. CuuTas, 4YTO HadalbHas CKOpPOCTb V, =0,
yckopenre g=10i /fi, HaliTh HauOOJIPIIYI0 KMHETHYECKYIO 3HEpPrui0 Teia. Pemmurtsb
3aJa4y IIpHA yCJIOBUH, YTO H =1805i .

Cemecmp 2.
Bapuant Ne 0

1. BerurcinuTh HEONPEIeIEHHbIE UHTETPAJIbI:

| 7x° +40x — 96

dx
dx; a—
2x* +5x3 —12x° Ix\/x2 —-16

[ x?cosAxdx.

2. BerunciauTe onpenesieHHbI HHTErpal:
3 4xdx

£3(3x—8)2 _2¥3x—8+4

3. Beluncnuts miomaip GUrypsl, OrpaHMi4eHHON napadonamu:
2 2
X J—
y=g v=

+3X+6

4. BeruncauTh HECOOCTBEHHBIA MHTErPaAll, MJIM YCTAHOBUTH €TI0 PACXOAUMOCTD:
j-" dx
1 X% +4x+13

5. UccnenoBath GyHKIUIO z=f(X, y) Ha OKCTpEMyM:
z=xy —x*—2y*+x+10y -8.

6. Haiittu o6mee pemenune (oOmmit wuHTEerpas) auddepeHITnaIbHOTO
ypaBHEHUS:
8X+5
y=o Y.
5X -2y




7. Jano nuddepeHnnanbHOe ypaBHEHUE BTOPOro TMOpAJKA, KOTOPOE
JOMYCKaeT MOHWKeHue nopsiaka. HailTu yactHoe perieHue, KOTopoe yJI0BIETBOPSET
3aIaHHBIM HAYaJIbHBIM YCIIOBHSIM.

-y-xt =0, yW)= 3, y()=3.

8. 3amaHo NMHENHOE HEeOAHOpOoAHOe MuddepeHIINaTbHOE YPAaBHEHHE BTOPOTO
NopsZIKa C TOCTOSHHBIMH Kodpduimenramu. HaliTu gacTHOe pelieHue, KOTOpoe
YAOBJIETBOPSIET NPUBEACHHBIM HaYaIbHbIM YCIOBHSIM.

y'—2y-8y =16x* +2, y(0)=0, y(0)=5.

9 Pemmumth cucreMy ypaBHEHUH M HAWTH 4YacTHBIE pEUICHUS, KOTOpHIC
YAOBIIETBOPSIIOT MIPUBEJCHHBIM HAYAJIbHBIM YCIOBHUSIM.

dx
—=2X Y,
dt y
dy
—=X+2y,
dt y

x(0)=1, y(0)= 3.

Cemecmp 3.
Bapuant Ne 0
1. UccenoBaTh Ha CXOJIUMOCTh YHCIIOBOM PSIA;
n2 = 1
= 1 (2n+1 Y
ézn (Zn_lj n:zﬂ'ﬂ (3n +1)

2. UccnenoBaTh Ha aOCOTIOTHYIO U YCIOBHYIO CXOJUMOCTh YHCIIOBOM Pl
=(-1)" n

2.

n=1 2n

3. Haiitu o6macth cxoauMocTu GyHKIIMOHAIBHOTO psia
= (n—2)°(x +3)*

2.

n=1 2n + 3
4. BelYMCIUTh UHTErpal

0,1 2
j e " dx
0

¢ TounocTthio 10 0,001.

5. Halitu 1niepBbl€ YeThIpe HEHYJIEBBIC YJICHA DPA3JIOKEHUS B PsAJ PELICHUS

nuddepeHnanIbHOr0 YpaBHEHUS
y'+2y-xy =x*, y(0)=0, y(0)=1.

6. I3MEHUTh NOPSAJOK UHTETPUPOBAHUS

-1 0 0 0

[dy [fx +[dy [fdx.

o \/ny 9 H

7. C mOMOIIBIO0 TBOMHOTO MHTETpaIa HaWTH TUIONIAb (UTYPBI, OTPAaHUYCHHON
JUHUSIMA

y=3/Xy=4e*,y=3y=4



8. C moMoImIpl0 TPOMHOTO HWHTErpajia HaWTH 00BEM Tejla, OrPAHUYCHHOTO

MTOBEPXHOCTSMHU
x?+y? =2y, z=5/4-x%2z=0.

9. Teno V 3amaHO NOBEPXHOCTSMH, YTO €0 OTPAHWYMBAIOT, H— yleNbHAsS
IIOTHOCTBh. Halitn Maccy Tena.

V:64(x2 +y2):zz,x2 +y®=4,y=0,2=0(y=20,z20),
_5(x* +y?)
- o

10. Haiitu paboTy CHIIBI |E=(x2—2y)’+(y2 —ZX)], IpU NEPEMEIIECHUN BJOJIb
mnun L otpesok MN, ot Toukn M(—4;0) k Touke N(0;2).

11. HaliTh mOTOK BEKTOPHOIO IO F=xi+yj+zk, yepe3 4acTb IUIOCKOCTHU
P:x+y+z=1, pa3MEUICHHYIO B IEPBOM OKTaHTE (HOpMaslb 00pa3yeT OCTpbIi yroi ¢
ocwio 92),

12. HaliTu OTOK BEKTOPHOTO MOJIA Iq::(eZ +2x)i +e*j+e’k uepes 3aMKHYTYIO
IMOBEPXHOCTh S:X+y+z=1,x=0,y=0,z=0 (HOpMaJIB BHEIITHSA).

Cemecmp 4.

Bapuant Ne 0

1. U3 ypHbI, conepkaiieit 4 6enbix U 4 YepHBIX I1apa, HAyTraj U3BJICKAIOT TPU
mapa. ITycts X — 9nCIIO BBIHYTHIX YEPHBIX IIAPOB. I10CTPOUTH psij pacipeneIeHus
CIy4aiHOM BenMYMHBI X. BEMHMCINTE MATEMAaTHYECKOE OXKUIAHUE M AUCIIEPCHIO, A
TaK)K€ MOCTPOUTDH (DYHKIIMIO PACTIPEIECIICHHUS.

2. Hmeercs 5 OOMHAKOBBIX YPH, PACIIOJIOKEHHBIX B PAJ M COAEPIKALIUX
Kax/as 1o 4 mapa Geaoro MM Y4epHOTO L(BETa, NpUUYeM B K-oif 10 mopsaky ypHe
conepxxutcs poBHO (K= 1) Genprit map. Hayrag Beioupaercs ypHa v U3 HEe U3BICKAIOT
JBa I1apa, oka3zaBIIUXcs OenbiMU. KakoBa BEpOSTHOCTH M3BJIE€Yb €LIE OJUH OEblii
ap u3 3TOM K€ ypHbBI?

3. Cnyu4aiinas BenmuurHa X MMeeT paBHOMepHOe pacmpenenenue ¢ M(X)=7 u
D(X)=3. Haiitu unrerpajibHyto u auddepeHnmaibayo QyHKIUN pacupeneacHus u
BEPOSATHOCTH TOTO, YTO CIydyaiiHas BeJIMUYMHA MOMAaJCeT B HHTEepBal (4;6).

4. V3BecTeH psij paclpeesieHus clyd4aiiHoro BekTopa ()

; -1 1
-2 1/16 1/16
-1 1/48 1/48
0 1/24 1/8
1 2/8 1/48
2 1/48 3/8

HantuD.
Kputepun n mikaia onieHMBaHUS IO OLIEHOYHOMY CPEJICTBY MHIIMBHUIyaJIbHBIC
3aJIaHUs

[Ixana Kpurepnii onieHuBaHus
OLIEHUBAHMs (MHTEpBAJ
OaJIIOB)
3auTeHo [IpaBuibHO penienst 90-100% 3ananuii
He 3aureno [IpaBuibHO peniensl MeHee 90% 3aaHuit




OueHovHbIE CpeCTBA VISl IPOMEKYTOYHOM aTTecTaluu (3K3aMeH)
Tunosou 6unem. Cemecmp 1.
buner Ne 0

[IpounsBeneHns BEKTOPOB.
Oat
PemnTh cucteMy JIMHEWHBIX AIr€OpanyecKuX ypaBHEHUI
Oat
3X, +4x, +2x, =8

2X, —4x, =3x, = -1

X, +5X, +X; =0

3anaHsl KOOpJIUHATBI BEpIINH TPEYroJbHUKA
A,(314) A,(-16:1), A,(-116). Haittu: Gasut

a) BEKTOPHI E: Eua =AA:

0) IJTUHBI BEKTOPOB cud

B) CKaJIIPHOE MIPOU3BEIICHIE BEKTOPOB Cd |
J) YTOJ MEXKLy BEKTOPAMHU Cud ;

€) BEeKTOPHOE IPOM3BEICHNE CXd ;

’K) IUIOMIANb TPEYroNbHuKa A1 Az Ag,
Haittn npownsBoiHyO

Oann
y=(x*+x+1) tg(2x)

[IpoBecTn moaHOE HcciaeqOBaHUE (YHKUUU W TOCTPOUTH
rpadux oan
ez(x+1)

YT ok +1)



Tunosoii bunem. Cemecmp 2.
buner Ne 0
Yacrs |. TeopeTnueckuii Bonpoc.
(ITotHOCTBIO PaCKPBITHIN BOIIPOC OlleHUBaeTcs B 1 Oarn).
1. IlonsiTue nepBooOpa3HOU

Yacrs |1. 3ananne HayanbHOTO YPOBHS CIOKHOCTH.

(ITpaBWIIBHO BBITIOJIHEHHOE 33JIaHWE OTICHUBACTCA B 2 Oaia).

1. Halitu pemienust ypaBHEHUN 2. Bprauciautb
HEOIIPEAECIECHHBIN HHTErpall

y +3y =0. [ (x? +2x + 3}

Yacts |11. 3aganue 6a30Boro ypoBHs CIOXKHOCTH.
(ITpaBmiIbHO BBITIOJIHEHHOE 33JlaHKE OlleHMBaeTcs B 1 6ain).
3. [IpouHTErpUpPOBATH PAIMOHAIBHYIO IPOOb
i (2x +16)dx
(

X +1)x? +4x+13) |

4. lns pyskmum u =5x’y—3xy +x°® HaWTH TPAJUEHT W MPOU3BOIHYIO B
TOUKe A 10 HANPABJICHHIO BEKTOPA S = AB A(L2-1), B(3-10).

Yacrs |V. 3a1aHue NOBBIIIEHHOTO YPOBHSI CJIOKHOCTH.
(ITpaBubHO BBIOJIHEHHOE 3a7aHue — 1 6an).
1. Haittu pemenust ypaBHEHHUM

y'+3y'=3xe ;



Tunosoii bunem. Cemecmp 3.

Busner Ne O

CxonuMocTh 1 cymma psiga. HeoOxoaumoe yclioBrue CXOAMMOCTH. 1 Gamn

HccnenoBaTh Ha CXOAUMOCTb Psiji 2 Gamna

M

=}
!
[y

(n+1)2"

M

=]
1
[=y

W3MeHnTh mopsAaok uHTerpupoBanus. O0NacTh MHTETPUPOBaHUS M300pasuTh 1 Oamn
Ha 4epTexe

, 24X
[dx [f(x yHy

1)(2
4
Brrauciuts KpI/IBOJ‘IHHGfIHBIfI WHTErpanl BIOJb KPUBOU L, Ipu U3MCHCHHUHU 1 Gamn

napamerpa ot t; mo t,:

jdx+dy;eaeL Ly=—2-t;t, =1t,=2
L



Tunosoti bunem. Cemecmp 4.
buiter Ne 0

JluckpeTHOEe MPOCTPAHCTBO IEMEHTAPHBIX UCX0/10B. COOBITHS, ONIEpalluy Hajl
HUMU. BeposaTHOCTB, ee cBoMcTBa. Knaccuueckoe onpeaeneHue BEpOATHOCTH.

[Taccaxxup MokeT 0OpaTUTHCS 3a MOJIydeHHEeM Ouiera B OJHY M3 TpeX Kacc.
BepositHOCTH momnananus B KaXKIyH KacCy 3aBUCAT OT MECTOHAXOXACHUS U
paBHBI COOTBETCTBEHHO 0,2;0,5;0,3 BepositHocTH TOrO, YTO B Kaccax Bce
OwieTsl TMPOAAHBI, PaBHBI COOTBETCTBEHHO 0,6;09;03, [Taccaxup
OTIpaBWJICS 332 OWMJIETOM M Kymui ero. HallTu BEpOSITHOCTH TOTO, YTO OWIIET
MpoJaH NepBOM Kaccou.

W3 ypHBI, conepkaiueit 4 O6enblx ¥ 4 yepHBIX IIapa, Hayraja U3BJIEKAIOT TPU
mapa. Ilycte X — d4ucno BbIHYTBIX 4YepHBIX IwIapoB. lloctpouts psin
pacnpezneneHuss Cily4aiHOW BeIMYMHBI X. BpIUMCINTE MaTreMaTH4ecKoe
OKUJIaHUE U JHUCIIEPCHUIO, a TAKXKE MOCTPOUTH (PYHKITUIO paCTIpeICTICHHUS.

1 Oamn

2 Oama

2 Oam



Kputepun u mkana OleHWBAaHUS 1O OIICHOYHOMY CPEICTBY MPOMEKYTOUHBIN
KOHTPOJIb (9K3aMeH)

[Ixana Kpurepuii onieHuBaHus
OLICHUBAHMUS

otnu4vHO (5) | CtyaeHT TiayOOKO W B TOTHOM OOBEME BIANEET MPOTPAMMHBIM
MarepuaaoM. ['paMOTHO, MCYEpHBIBAIOIIE WU JIOTUYHO €ro M3J1araeT B
YCTHOM WM mUcbMeHHOU ¢opme. [Ipu 3TOM 3HaeT peKOMEHIOBAaHHYIO
JIUTEPATypy, MPOSABIIAECT TBOPYECKUHM MOJAXOJ B OTBETaX Ha BOIPOCHI U
MPaBUIBLHO OOOCHOBBIBACT TMPHHATHIE PEIICHHs, XOPOIIO BIAJCET
YMEHMSIMU M HaBBIKAMU IIPH BBIIOJHEHUM NIPAKTUYECKUX 3a/1a4.
xopoio (4) | CTyaeHT 3HaeT IporpaMMHBIN MaTtepuai, rpaMOTHO U MO CYTH HU3J1araet
€ro B YCTHOW WJIM NHCbMEHHOW (opMme, JOIMycKas HE3HAYUTEIbHbIE
HETOYHOCTH B YTBEPKIACHUSX, TPAKTOBKAX, ONPEACICHUSAX U KAaTEropusixX
WIM He3HauuTelbHoe KoiaudecTBO owmubok. Ilpu 3TOoM Biageer
HEOOXOAWMBIMA ~ YMEHHSIMM ¥ HaBBIKAMH  TPU  BBINOJHEHHUH
IIPaKTUYECKUX 3a]au.

ynoBierBop | CTyneHT 3HaeT TOJBKO OCHOBHOM  NporpaMMHBIM  MaTepual,

utensHo (3) JIONTyCKAaeT HETOYHOCTH,  HEJOCTaTOYHO  4&TKue  (OpMYJIMPOBKH,
HEINOCJIE0BAaTEIbHOCTh B  OTBETaX, M3J1araéMblX B YCTHOW WU
nucbMeHHOW (opme. IIpu 3TOM HEZOCTATOUHO BIAAEET YMEHHSIMHU U
HaBbIKaMU IIpU BBINIOJIHEHUU IpakTUueckux 3aaad. Jomyckaer no 30%
OLIMOOK B M3JIaraeMbIX OTBETAX.

HeynoBieTB | CTyJeHT He 3HAaeT 3HAYUTEIbHON YacTH IporpaMMHOro mMarepuana. [Tpu
OpUTEIBLHO (2) 9TOM JIONyCKAaeT MpPUHUUNMAJIbHbIE OLIMOKM B JIOKa3aTeJIbCTBAX, B
TPAKTOBKE MOHATUN U KaTETOPH, IPOSBIIET HU3KYIO KYJIBTYPY 3HAHHM,
HE BJIQJICET OCHOBHBIMM YMEHHUSMU M HaBbIKAMM IIPU BBIIOJIHEHUU
npakTuyeckux 3agad. CTyIeHT OTKa3blBaeTCsi OT OTBETOB Ha
JIOTIOJIHUTENIbHBIE BOIIPOCHI

9. Oco0eHHOCTH OpraHu3auuu 00y4eHHs /s JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMH

310pPOBbSI M HHBAJIH/I0B

IIpu HeoOxomumocTH paboyas mporpamMma y4eOHOM JUCHMIUIMHBI MOXET OBITh
aJlanTUpoBaHa JIsl oOecrieyeHus: 00pa30BaTeIbLHOTO MPOLIecca MHBAINIOB U JIUIL] C OTPaHUYEHHBIMU
BO3MOXHOCTSIMM ~ 37I0pOBbSi, B TOM UHWCIE€ C MPUMEHEHHEM 3JEKTPOHHOTO OO0y4YeHHus
UJMCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOT .

Jlnst aToro Tpedyercs 3asBIEHUE CTYJIeHTa (ero 3aKOHHOTO MPEeACTAaBUTENs) U 3aKII0UYEeHUE
ncuxonoro-meauko-negarornyeckor  komuccun  (IIMIIK). B cinydae  HeoOxogumocTu
o0yyaromuMcsi M3 YHUClAa JIMI C OTPAHWYEHHBIMH BO3MOXHOCTSIMHU 37I0POBbs (TI0 3asBJIECHUIO
oOyudaromierocsi), a Juisi MHBAJIUJOB TaKK€ B COOTBETCTBUM C WHJIMBHUIYabHOM INporpamMmoin
peadWInTalMd HMHBAJIMAA MOTYT MpPEUIarathCs CIeIyIoIlMe BapUAHThl BOCIPHUATHSA Yy4yeOHOU
MH(OpPMaLIUU C YIETOM MX MHIAUBUAYAIbHBIX ICUXO(DU3NUECKUX OCOOCHHOCTEMN:

— CO3/l1aHHE TEKCTOBOW BEPCHM JIIOOOI0 HETEKCTOBOTO KOHTEHTA JJs €ro BO3MOXHOIO
npeoOpa3oBaHus B aJIbTepHATUBHBIE (DOPMBI, YJOOHBIE JUTS Pa3IMYHBIX MOJIb30BATEICH;

— CO3/IaHHW€ KOHTEHTa, KOTOpBIM MOXXHO MHpPEJICTaBUTh B PA3IMYHBIX BHAAX 0e€3 MOTepH
JAHHBIX WIM CTPYKTYPBI, IPEAYCMOTPETh BO3MOKHOCTh MacIITA0UPOBaHUS TEKCTa U M300paKeHUH
0e3 moTepu KauecTBa, MPeAyCMOTPETh IOCTYITHOCTh YIIPABJIEHUS! KOHTEHTOM C KJIaBUATYphlI;

— CO3/1aHuE BO3MOXKHOCTEH 111 00y4aroMXcsi BOCIPUHUMATE OJIHY U TY k€ MH(opMaIuio
U3 pa3HBIX HCTOYHUKOB, HAlpHMep, TakK, 4YTOObI JHIla C HapyLIEHUSMHU Cilyxa [OJIydaan
UH(OPMAIIHIO BU3YaJIbHO, C HAPYIIEHUSIMH 3pEHHsI — ayAUaIbHO;

— IIPUMEHEHHUE MPOrPaMMHBIX CPEACTB, 00ECIIEYNBAIOLINX BOZMOKHOCTh OCBOECHHS HABBIKOB
U yMEHUH, (HOpMUPYEMbIX TUCIHUILIMHON (MOAyIeM), 3a CYET allbTepPHATHBHBIX CIIOCOOOB, B TOM
YHClie BUPTYalIbHBIX JAOOPATOPU U CUMYJISILIUOHHBIX TEXHOJIOTHIA;

— NMPUMEHEHHUE 3JEKTPOHHOro O0yuYeHHs], JUCTAHIIMOHHBIX O00Pa30BaTENbHBIX TEXHOJIOTUI
Ul Tiepeiadd MHPOPMALMHU, OPTaHU3alUK PA3IUYHBIX (POPM MHTEPAKTUBHOM KOHTAKTHOW pabOThI
o0yuJaromerocs ¢ npernojaBareieM, B TOM YUCie BeOMHAPOB, KOTOPbIE MOTYT OBITh MCIIOJIb30BaHbI



JUIE TIPOBENICHUS BHPTYAIBHBIX JIEKIIUH C BO3MOXXKHOCTBIO B3aMMOJICHCTBHSI BCEX YYaCTHHUKOB
JTUCTAHIIMOHHOTO OOYYeHWUs, MPOBEICHUS CEMUHAPOB, BBICTYIUICHUS C JOKIAJaMH W 3alllUThI
BBITTOJIHEHHBIX Pa0OT, MPOBECHHS TPEHUHTOB, OPTaHU3alMU KOJUIEKTUBHOW PaOOTHI;

— IPUMEHEHHUE JJIEKTPOHHOTO OOYy4YeHUs, NUCTAHIIMOHHBIX 00pa30oBaTENbHBIX TEXHOJIOTHMA
JUTSL OpraHu3auy (HopM TEKYIIETo U IMPOMEXYTOYHOTO KOHTPOJIS,

— yYBEINUYEHHUE NPOJOJDKHTEIBHOCTH CHa4d OOY4YaloUIMMCS WHBAJIHIOM WM JIMIIOM C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSI (DOPM MPOMEKYTOYHON aTTECTAI[MH IO OTHOLICHUIO K
YCTaHOBJICHHOH MPOJODKUTEIEHOCTH UX CIAYH:

— TPOJIOJKUTEIBHOCTD CIauy 3a4€Ta WM YK3aMeHa, MPOBOJIUMOTO B IIMCBMEHHOHN (opme, —
He Oosee yeM Ha 90 MUHYT;

— MPOJOJDKUTEIFHOCTh MOJATOTOBKM OOYyYalOIMIerocss K OTBETY Ha 3a4éTe WM DK3aMEHe,
MIPOBOAMMOM B YCTHOH opme, — He Ooriee ueM Ha 20 MUHYT



JIncT n3MeHeHn! U NOIIOJIHEHUN

/

Bunabl nononHenni
¥ U3MEHEHUH

ara u HOMED
MPOTOKOJIA 3aCeIaHuUs
kadenpsl (kadenp), Ha
KOTOPOM ObLTH
PaccMOTpPEHBI 1 OJJOOPEHBI
W3MEHCHHS U JIOTIOJIHCHUSI

[Toamucs (c
pacudpoBKOi)
3aBeyIoniero kageapoi
(3aBenyromux Kadenpamu)




