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1. Hean u 3a1a4u TUCHUTLTHHBI

Leabio MaTemaTHuecKOro oopazoBaHus OakanaBpa sBJseTCs: 00yuYeHUE CTYJEHTOB OCHOBHBIM
MOJIOKCHUSIM U METOJIaM MaTeMaTUKH, HABBIKAM MOCTPOCHUS MAaTEeMAaTUYECKUX JOKA3aTeNIbCTB MMyTEM
JIOTUYECKHUX pPacCy>KJIeHUH, METOIaM PEIlIeHUs 3a/1au.

3agaveii W3yYCHUS TUCIUILIMHBI SBIISIETCS 00yYEeHUE CTYIEHTOB OCHOBHBIM MaTEMaTHYCCKHM
METOJIaM, UX 3HAKOMCTBO C Pa3IUYHBIMHU IPUIIOKEHUSMHU ITHX METOJIOB K PELICHUIO MPAKTHUYECKUX
3aja4, Jenas Mpu 3TOM YIOp Ha T€ pa3felibl MaTeMaTUKH, KOTOPhIE B COOTBETCTBUU C YyUCOHBIMHU
IUTAaHAMU UMEIOT Ba)KHOE 3HAYEHHE JIJIsl TOrO WJIK MHOTO NMPOQUIIS TOJTOTOBKU CIIEIUATHUCTOB.

2. MecTo IMCHHUILINHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlaHHasi TUCLUUMIUIMHA SIBISAETCS NPEIIIECTBYIOUIEH MUl CIEAYIOIUX €CTECTBEHHOHAYYHBIX U
obmenpopecCHOHaNbHBIX ~ yYeOHBIX  TUCHMIUIMH, TNPEAYCMOTPEHHBIX B  Y4YEOHBIX  IUIaHAX
cnenuanbHocTelt  HampabiieHUs «CTpOUTENbCTBO»: HMH(OPMAIMOHHBIE TEXHOJIOTUH, (QU3HKA,
WH)KEHEpHasi M KOMIIbIOTepHas rpaduka, MEXaHUKa: TEOPETHUECKasi MEXaHHKa, MEXaHUKa KHUJIKOCTU U
rasa, TCXHHYECKasi MEXaHWKa, WH)KCHEPHBIC U3BICKAaHHUS B CTPOMUTEIILCTBE. WHIKCHEPHAs I'EOJIOTHUS U
reofie3usi, CTPOUTENbHAS MEXaHUKA, AIEKTPOTEXHUKA U JJIEKTPOCHA0KEHHUE.

3. [lepeyeHb MIIAHUPYEMBIX Pe3yJILTATOB 00yUeHHS MO TUCIHUIIIHHE, COOTHECEHHBIX C
HHANKATOPAMH JOCTHKEHHUSI KOMIeTeH N

Taoauna 1
Kox mo ®I'OC HNHaukaTopbl JOCTHKEHUS IlnannpyemMble pe3ybTaThbl 00y4eHHs 110
AUCHHUILINHE
Oo6menpodgeccuoHaIbHbIE
OIIK-2 OIIK-2.1 OcyecTBiisieT cOOp U | 3HATh:
Criocoben 00pabOTKy CTaTHCTUYECKUX OCHOBHBIE TIOHSTHS aIreOpbl M T€OMETPHH,
OCYIICCTBIIATD JAaHHBIX, HEOOXOIUMBIX JJIsI MAaTEMAaTH4YCCKOTO aHaju3a, TEOpUH
cbop, pacdeTa couraibHO- U BEPOATHOCTEMN 51 MaTeMaTU4eCKON
00paboTKy 2t (UHAHCOBO-?)KOHOMHUYECKUX CTaTUCTUKHM, a TaKXKe HX I[POCTEHIIne
CTATUCTHYCCKUH | mrokasaTelneil Ha MHKpPO-, ME30- | IIPUIIOKEHUS B npodeccuoHaIbHbIX
aHalI3 JAaHHBIX, | MaKpo - ypOBHSX; JACHUIUIMHAX;
HEOOXOTMMBbIX OIIK-2.2 OGpabarpiBaeT ¥ | METOJBI PEIICHHUS MaTeMaTUYECKHX 3a1ad 0
AJd - pEIICHUA | gganu3upyeT  CTaTUCTHUYECKYIO | YHCIOBOTO  WJIM  Apyroro  TpeOyemoro
HOCTaBICHHBIX uHbOpMaNMIO TSI pemieHus | pesynbrara (rpaduka, GopMyIIsI U T.11.)
OKOHOMMHYECKUX | rjocTaBICHHBIX JKOHOMHUYECKUX | YMETh:
3amaq 3a1a4. HCIIOJIB30BATh B PO eCCHOHATBHOM
NesITeIbHOCTH 0a30Bble 3HaHUSI MaTEMaTHKH;
CTaBUTh Lenu U (dopMynupoBaTh
MaTEMaTHYECKYIO IIOCTAHOBKY 3ajad,
CBSA3aHHBIX c peanu3anuen
npodecCUOHATBHBIX (PYHKIIHIA;
MIPOTHO3UPOBaTh  BO3MOXHBIA  pe3yibTatr
MIpeIaraéMoro MaTeéMaTU4eCKOro peIIeHHUs,
YMETb OLIEHUBATh €ro 3HaUeHUs
BJIAJETh:
MaTeMaTUYeCKUMHU,  CTAaTUCTUYECKUMHU U
KOJIMYECTBEHHBIMA ~ METOJIaMU  PELICHUS
TUTOBBIX OPraHU3ALMOHHO-YIIPABIEHYECKUX
3ajad4;
MaTEMAaTHYECKOH JTOTUKOH, HEOOXOAUMON ISt
dbopmupoBaHus CYXIACHUN o
COOTBETCTBYKOLIUM npodeccuoHaIbHBIM




npobiieMamM




4., O0bEéM AUCHUIIMHBI U BUIbI YUeOHOH padoThl

Taoaumna 2
Bcero uac.3au./en. CemecTpbI
Bup yueOHoii padoTbl 1 2 ‘ 3 1 2 ‘ 3
(01010) 0390 000 0330

KonTakTHasi padoTa (Bcero 4acon) 200/5,5 100/2,8 68 64 68 34 32 34
B toM umcne:
JIEKIINU 100/2,8 50/1,4 34 32 34 17 16 17
[Tpaktuyeckue 3anstus (I13) 100/2,8 50/1,4 34 32 34 17 16 17
CamocrosrensHas 412/11,5 512/14,2 136 140 136 170 172 170
pabora (Bcero)
B Tom ygucie:
TEMBI JIJIS1 CAMOCTOSITEIBHOTO M3YUYCHHUS 154/4.3 280/7,8 50 54 50 90 96 98
[ToaroToBKa K MPaKTUYECKUM 3aHATHAM 150/4,2 104/2,9 50 50 50 36 32 36
[ToaroroBka K 3a4ery 36/1 44/1,2 - 36 - - 44 -
[ToaroToBKa K 9K3aMeHY 7212 80/2,2 36 - 36 44 36
By npoMexyTouHO arTecTanuu JK3./3a4/3K3 | DK3/3a4/,3K3. | IK3aMeH 3aver JK3aMeH | IK3aMeH 3a4yer IK3aMeH
Oomas BCEI'O B yacax 612 204 204 204 204 204 204
TPYROEMIKOCTE BCETIO B 3au. ef. 17 5,7 5,7 57| 57 5,7 57
JUCIHMILINHBL:




5. Coneprxxanme M CHUNITHHBI

5.1. Pa3zgenpl IMCOMIINHBI H BUALI 3aHATHI

Tadauuna 3
Yacel Yacel Yacel Yacel
Ne Haumenosanue pasnena JIEKIMOHHBIX NPAKTHYECKUX Wroro JIEKIMOHHBIX NPaKTHYECKUX Wroro
AUCHUILIMHBI 10 ceMecTpaM . . 4yacos . . 4acos
3aHATHI 3aHATHI 3aHATHI 3aHATHI
1 cemecTp 00 300
Bcero: 34 34 68 17 17 34
1 | JIuneitnas anre6pa 8 8 16 4 4 8
2 | DneMeHThbI BEeKTOPHOM anredopbl 4 4 8 2 2 4
3 | AHaIMTHYECKAsi TEOMETPHUS 8 8 16 4 4 8
4 | Teopus npenenoB 6 6 14 3 3 6
5 JuddepeHnmnansHoe NCUUCIICHUE 8 8 16 4 4 8
GYHKIMA OJJHOM IMepeMEeHHON
2 cemecTp
Bcero: 32 32 32 16 16 32
6 JuddepennmanibHOe HCUUCTICHIE 8 8 16 4 4 3
(GYHKIMH HECKOIBKHUX TTEPEMEHHBIX
7 | nTerpanpHOE HCUHCICHHUE 12 12 24 6 6 12
8 | Auddepennmanpable ypaBHEHHS 12 12 24 6 6 12
3 cemecTp
Bcero: 34 34 68 17 17 34
9 | Pagmt 12 12 24 6 6 12
10 KpaTHble, KpUBOJIMHENHBIE U 12 12 24 6 6 12
HOBEPXHOCTHBIE MHTETPAJIBI
11 OcHoBBI TeOpHHVBCPOﬂTHOCTeﬁ u 10 10 20 5 5 10
MaTeMaTHYECKOW CTATHCTUKU




5.2. JIeKLIMOHHBIE 3aHATHSA

Taoauna 4
Ne HaumenoBanue
v pasneia Conep:xanue pas3jieioB
AUCIHUIIJINHBI
1 cemecTp
Onpenenurenu 2-ro u 3-ro nopsjka, ux ceorcrsa. Munop u
anreOpanvecKoe IOMOJIHeHHE deMeHTa onpenaenutens. [lonarue 06
o omnpeaenuTene N-ro mopsaka. Pemenne cucreM JIMHEUHBIX YpaBHEHUN
Jlunelinas pel Pl M

1 Anre6oa metonoMm Kpamepa. [lonsatue o marpune. CnoxeHue, yMHOKEHUE MATPULI.

P YMHOXEHHE MaTpHIl Ha YUCII0. Y MHOKEeHHUE IByX MaTpui. OOparHas
MaTpuna. Marpu4Has 3anuch 1 MaTpUYHOE PELIEHUE CUCTEM YPaBHEHUM.
Meron I'aycca penienust CuCTeM JIMHENHBIX YPABHEHUM.

Bekropnast anrebpa. [Tonstue BekTopa. JInHeHbIE oniepalny Hal
BeKTOpaMH. [oHsATHE TMHENHON 3aBUCUMOCTH BEKTOPOB. JIMHEHAsA

OneMeHThI 3aBUCUMOCTb BEKTOPOB Ha INIOCKOCTU. basuc Ha miockoctu. IIpoekuus
2 | BEKTOpHOM BEKTOpa Ha ocb. CKaJIIpHOE, BEKTOPHOE, CMELIaHHOE ITPOU3BEICHUS
anreOpbl BEKTOPOB U UX cBoMcTBa. Harpasistomue KOCHHYChbl BEKTOPOB.
I'eomeTpuyecKnii CMBICI BEKTOPHOT'O M CMEIIAHHOI'O TPOU3BEICHUN
BEKTOPOB.

AHanmuMTAYecKasi TeOMETPHs Ha TUIOCKOCTU. Pa3nuunbie ypaBHEHUS PAMON
nuHuu. Touka nepeceyeHus: AByX MPSAMBIX, YTOJ MEXAY ABYMS MPSMbIMHU.
KpuBbie BTOpOTO MOpsiIKa: OKpY>KHOCTB, SJUTUIIC, TUIIepOoIa, mapadonia.
VYpaBHEHUE MIIIOCKOCTH, MPOXOALIEH Yepe3 JaHHYIO TOUKY
NEePIEHINKYIISPHO JaHHOMY BeKTOpy. O01iee ypaBHEHHE TIOCKOCTH.
VYpaBHEHUE JIOCKOCTH B OTpe3Kax. PaccTosHUE OT TOUKH 10 IJIOCKOCTH.
AHanuTnyeckas Yrois MeXay IIIOCKOCTAMU. Y CIIOBHS NapAJIEIIbBHOCTH U

reomMeTpus nepneHauKyIsipHocTy mockoctei. [Ipsmas B mpoctpancTBe. KanoHnueckoe
Y MMapaMEeTPUYECKUE YPABHEHUS IPSIMOM B MPOCTPAHCTBE. YTOJI MEKIY
MPSMBIMU B IIPOCTPAHCTBE. Y CIIOBUS MTAPAJUIEIbHOCTH U
MEPIEHANKYISIPHOCTHU MPSAMOU U TNIOCKOCTH. Touka nepecedeHus npsMoun u
m10ckocTH. [IoBepXHOCTH 2-TO OpsI/IKa M UX KAHOHUYECKUE YPAaBHEHUSIM:
AJUTATICOUIBI, TUTIEPOOIOUIBI, TAPAOOTOUIBI, IIUIHHAPEI 2-T0 MOPSIKA;
KOHYC 2-T0 MOpsiAKa.

[Ipenen ¢pyHkuM npu x — 40, x —> —00, X —> X,0€CKOHEUHO OOoJIbIINE
(GYHKIUHM U UX CBSI3b ¢ 0ECKOHEYHO MaslbIMU. OCHOBHBIE TEOPEMBI O
0
npenenax. PackpsiTue HeonpeeneHHOCTeN Bnnaa ,— . IlepBslii ¥ BTOpOI
o0

Teopus
IIPENIEIOB

«3ameuaTenbHbIe» mpenesbl. CpaBHEHHE 0ECKOHEUHO MaJbIX (QyHKIUH.
OnHocTropoHHHE TIpenesbl. GyHKIMN. beckoHeuHO Mable PYHKITUN U UX
cBoiicTBa. beckoHeuHO Masble GYHKIIUN U OECKOHEUHO OO0JbIINEe PYHKIIUU U
UX CBS3b ¢ OeCKOHEYHO MaibiMu. [lepBblil 1 BTOPOii «3ameuaTeIbHbIe»
npenensl. [lonsTie HenpepbIBHOCTH QyHKIMHA. TOYKHM pa3pbiBa, UX
KJaccuuKarusi.

[Tpon3BoIHBIE OCHOBHBIX AJIeMEHTapHbIX (pyHKuM. [Ipon3BoaHast cioxHOM
¢yukuuu. [IponsBoanas GyHKINH, 3alaHHON TapaMeTPUUYECKH.
Huddepennunan GyHKINH, €10 TEOMETPUUYECKUI CMBICIT U UCIIOJIb30BAHUE
JUIs TpUOIIMKEHHBIX BeruMciaeHuid. [Ipasuio Jlonurans u ero
UCIIOJIb30BaHUE JUIsSl PACKPBITUS HeonpeeneHHocTel. Mecnenosanne
(YHKINU C TOMOIIBIO TPOU3BOIHON: HAX0XKCHHUE €€ IKCTPEMYMOB,
HauOO0JIBIIEr0 U HAMMEHbILIEr0 3HaYeHU I Ha 3aJJaHHOM OTpe3Ke. ACHMIITOTHI
rpaduka ¢pynkuuu. O0mas cxema Uccie0BaHus PYHKLIUU U TOCTPOSHUS e&

rpaduka.

Huddepenunansuoe
WCYHCIICHUE
GbyHKUMN 0THOM
MepEMEHHON




2 cemecTp

OyHKIUU
HECKOJILKHUX
TepeMEHHBIX

3ana4yy Ha HAXO0XkICHHE U MIOCTPOEHUE 00JIacTH oIpeaeTeHus] PYHKIIMH BYX
nepemeHHbIX(D/IIT). [Ipenen u HenpepbIBHOCTH (PYHKIIUH IBYX
MIEPEMEHHBIX.

3aauy Ha HaX0XK/IEHNE YaCTHBIX IPOM3BOJHBIX | -TO OpsIKa, CII0KHON
byHkuy. 3a1a4u Ha BBIYMCICHUE PUOIMKEHHBIX 3HAUCHUH 3aJJaHHBIX
BBIPQXEHHH ¢ Ucnosib3oBaHueM noiHoro quddepennnana G/I1. Pemenue
3anau Ha uccienopanue O/ Ha FIKCTpeMyM, U HaXOXKACHUE HAUOOJIBIIETO
Y HAMMEHBIIIET0 3HaYeHU. HaxoxxaeHue npou3BoAHOM MO 3aJaHHOMY
HarpaBjeHu0. PeleHune 3a1ay Ha UCIOJIb30BaHUE METO/1a HAMMEHBIIINX
KBaJPaTOB Uil 00pa0OTKH SKCIEPUMECHTAIBHBIX JTaHHBIX.

HuTerpanbaoe
HCUYHUCIICHHE

OcHOBHBIE METOBI UHTETPUPOBAHUS: HENIOCPEACTBEHHOE UHTETPUPOBAHHUE,
METOJ MOJIBEACHHUS N0/ 3HaK Iu(depeHIrana, MeTo ] 3aMEeHbI IepeMEHHOH,
METOJ UHTErpupoBaHus 1o yacTsM. KommiekcHble uncna. Anredpanyeckas
¢dopma 3armcu KOMIUIEKCHOTO yrcia. Moayib u apryMeHT. JledcTBus Haj
KOMILJIEKCHBIMH YuClIaMU. TpUroHoMeTprudecKas U Mokas3arenbHas (GopMbl
3amMcH KOMIUIEKCHOTO yncna. @opmyna Myapa-Jlamnaca. MHOTOYJIEHBI.
Pa3nosxeHne MHOrousIeHa Ha JIMHEWHBIE U KBaIPaTHbIE MHOMKHUTEIIN.
WHTerpupoBanue panroHaIbHBIX Jpo0eit. Tumsl mpocteiimux apodeit u ux
UHTErprupoBaHue. IHTerpupoBaHue paunoHaabHbIX ApoOeil MeTo oM
pa3ioxeHus Ha rnpocreinme qpoou. MHTerpupoBanre npocTemmnx
uppanvoHaIbHbIX QyHKIMHA. IHTErpupoBaHie TPUTOHOMETPUYECKUX
¢GyHKIMH, yHUBEpCaIbHasi TPUTOHOMETpUYECKas MOJCTaHOBKA. Boruncnenue
OIpesIeNIEHHOr0 UHTErpaia ¢ nomouibio Gpopmyssl Hetorona-Jleliouuna.
3aMeHa IepeMEHHOH B OIpeieIEHHOM UHTerpaiie. MinterpupoBanue 1no
4acTAM Ul ONpeesIEHHOro uHTerpana. [Ipunoxenus onpenenéHHoOro
MHTErpaJia: BbIYUCICHHE IJIOMAAEH II0CKUX QUryp, JUIMHBI 1yTH KPUBOH,
00beMoB Tei. HecoOcTBeHHbIE MHTErpaibl. Boruncienne MHTErpaios ¢
OECKOHEYHBIMU I'PAaHUIIAMH U HHTETPAJIOB OT Pa3pbIBHBIX QYHKIHUH.

HuddepenunanbHbie
yYpaBHEHUs

VYpaBHEHUS ¢ pa3IeNAIOMUMUCS IEPEMEHHBIMH, OJTHOPOIHbIE U JTUHEHHBIE
ypaBHeHus 1-ro nopsiaka. uddepeHnnanbable ypaBHEHUS 2-T0 MOPAIKA.

[Tpocreiiue ypaBHeHuUs, 1OMyCKalOIIMe OHKEHUE nopsiaka. JInHelHbIe
muddepeHManbHble ypaBHEHU 2-T0 nopsiika. JIMHelHble OJHOPOIHBIE U

HEOJIHOPOAHbIe ypaBHeHUs. JInHeitHble TuddepeHaabHble YpaBHEHUS ¢

MOCTOSTHHBIMH K02 (ppunimeHTamMu. Pemenne oTHOPOAHBIX U HEOTHOPOTHBIX

nuddepeHnanbHbIX YPaBHEHNH C MOCTOSIHHBIMU KO3 PHLIEHTaMu C
IIpaBOW YacThIO CNIEHUAIbHOIO BUIA.

3 cemecTp

Psannr

Yucnossle pssibl. CXonuMocTh U cymma psiga. OCHOBHBIE CBOICTBa
cxopaumxcs psaaoB. Heobxoaumoe ycioBue cX0AMMOCTH
3HAKOMOJIOKHUTENIBHOTO psifa. Teopemsl cpaBHenus. [lpusnaku Janambepa,
Kommu. 3nakouepenyrommecs psaasl. [Ipusnak Jleitonuna. [lonsrue o
byHkuoHanbHOM psize. CteneHHble psaabl. IHTepBan u paauyc
cxoauMocTtu. PopMyibl

Makiiopena u Teiinopa. Pa3noxenue dyHkmnmii B psaibpl MakiiopeHa.

10

JIBOMHOMH,
KPHUBOJIMHENHBIH,
IIOBEPXHOCTHBIE
WHTETPAIIbI

JIBOMHOM MHTETpas, €r0 CBOMCTBA U BBIUUCIEHUE CBEIEHUEM K [IOBTOPHOMY.
ITonsiTHE O TPOMHOM MHTETpasie. 3aMeHa EPEMEHHBIX B KPATHBIX
uHTerpanax. KpuBoianHeHbIE HHTErpajibl, UX CBOMCTBA U BBIYHUCIICHUE.
IToBepxHOCTHBIE MHTETpaibl. [IpuinokeHns KpaTHbIX, KPUBOJIUHEWHBIX U
IIOBEPXHOCTHBIX MHTETPAJIOB.

11

OcHOBBI TEOPHH --
BEPOATHOCTEN U
MaTeMaTU4eCKON
CTaTUCTUKH

OO61ue npaBuiia KOMOMHATOPUKH: IPABUIIO CYMMBI, TPaBUIIO
npousBeneHus. PazMenienust, nepecTraHoBKU, coueTanus. CirydaiiHble
coObITHs U oniepanuu HaJl HUMU. HecoBmecTHble coObITHA. [TonmHas rpynmna
MIONIAPHO HECOBMECTHBIX coObITHH. Kitaccuueckoe omnpeenenue

7




BEepOATHOCTH. CBOMCTBA KJIACCUYECKON BEPOSATHOCTH. Y CIIOBHAS
BeposATHOCTh. Dopmynia monHoil BepositTHocTu. Dopmyna baiieca.
IToBTOpHBIE UcHbITaHUA. buHOMUanbHOE pactpeznenenue. Popmyna
bepnymnu. HauBeposTHeiinee 3HaYeHHE YUCIIA MOSIBICHUS COOBITHS.
JloxanbHas Teopema Myaspa - Jlammaca. Pacnpenenenue Ilyaccona.
[TonunomuanbHOE pacnpenenenne. CiyyaitHas BeauunHa. OyHKIuUA
pacripenenenus. CoiicTBa pyHKIUM pacnpenenenus. JJuckperHsie u
HEeNpephIBHbIE ClTydyaliHble BENMUYUHBIL. [[TOTHOCTH pacnpenenenus, e
cBorcTBa. HopmanbHbli 3aK0H pacnipenencHus. HezaBucumele cirydaiinbie
BEJIMYMHBI. UHCTIOBBIE XapaKTEPUCTUKH CITyYalHBIX BEJIUYUH.
Matremaruueckoe oxunanue, e€ ceoiictsa. Koaddumuent koppensiuu, ero
cBoiicTBa. OCHOBHbBIE OHSTHSI MATEMAaTHUYECKON CTATUCTUKU: BIOOPOYHAS
COBOKYITHOCTb, T€HEpaIbHasi COBOKYITHOCTb, IOBTOPHAsI BEIOOPKA,
OecrnoBTOpHAsI BHIOOpPKA, OTHOCUTEIIBHBIN MTOKa3aTellb BBIOOpKHU. Omrbdka
penpe3eHTaTUBHOCTH. [ 'eHepanbHas cpeaHsis, BBIOOpOUYHas CpeTHss.

Y CcTOWYMBOCTD BHIOOPOUYHBIX CpeAHUX. JloBepUTeIbHbIE HHTEPBAJIbI AJIs
OLICHKM MaTeMaTUYeCKOro 0>KHMJIaHUSI HOPMAJIBHOTO pacIpeieieHusl.
Orenka BepoATHOCTH (OMHOMUAIBHOTO PACIIPEIeTICHHs ) IO OTHOCUTEIbHON
yactore. CTatucTuueckoe pacnpenenenue BbIoopku. [loauron yacTor,
THCTOrpaMMa 4acToT.

5.3. JlaGopaTopHble 3aHsATHS (He MPETYCMOTPEHbI)
5.4. [IpakTuyeckue 3aHATHS

Tabauna S
Ne HanmenoBanue
Copepxanue pasgeina
n/m | pasjiesna AMCUUILIMHBI
1 cemectp
Brruucnenue onpenenureneid. Pemenne cucTteM JIMHEHMHBIX ypaBHEHUH
1 JInneiitnas Metonom Kpamepa. CnoxeHne M yMHOKeHHe Martpul. HaxoxaeHue
aaredpa oOpaTHOM MaTpulbl. Perenue cucreM ypaBHEHUI MaTpUYHBIM METOAOM U
MeronoM l"aycca.
Pemenue 3amau Ha HaxoKJI€HUE KOOPJIMHATHOW (OPMBI 3aIIMCH BEKTOPA,
€ro JUIMHBI, ONPENEICHUS HMX B3aUMHOIO DACIOJIOXKEHHS BEKTOPOB Ha
DIeMEHTEI IJIOCKOCTH M B IPOCTPAHCTBE. BBIUMCIEHHE CKAIAPHOIO MPOU3BENCHUS
2 | Bextopmoii BEKTOPOB, HAXOXKJIEHUE YCIOBUSA MX MEPHNEHAMKYJApHOCTH. CKalspHOE
anredpbI TPOH3BEICHNE JIBYX BEKTOPOB, YCIIOBHME IEPHCHAMKYIAPHOCTH BEKTOPOB.
BekTopHOe M cMelaHHOE MPOU3BEACHUSA BEKTOPOB U UX N€OMETPUUECKUI
cMmbIciL. [IpuinoxeHne BEKTOPHOroO ¥ CMENIaHHOTO MTPOU3BEICHUN BEKTOPOB
JUIS peLIEHUs] TEOMETPUYECKHUX 3a1a4
AHanuthueckas reoMeTpHs Ha INIOCKOCTH. Pa3inyHble ypaBHEHUS PSIMON
muaud. [lepexon oT oxHOro BHAa (GOpMyINbI NPSIMOM K JAPYroMy BUY.
Touka nepeceueHus ABYX NPSIMBIX, YTOJI MEXKIY IByMS NpsiMbIMu. KpuBbie
BTOPOTO TOPsI/IKA: OKPYKHOCTb, 3JUIUIC, TunepOoia, mapadona. Buisl
YpaBHEHHUH IUIOCKOCTH: YPaBHEHHE IUIOCKOCTH, TMPOXOIAUIEH dYepes
3 AHaJIuTHYeCKasA JAHHYI0 TOYKY MEpIEHAUKYISIPHO JaHHOMY BEKTOpY; oOllee ypaBHEHHE
reomeTrpus IIJIOCKOCTH; YPaBHEHME IUIOCKOCTH B OTpE3Kax. 3aJayd Ha IOCTPOECHHUE

IIJIOCKOCTH, BBIYMCIEHUE PACCTOSAHUSA OT JAaHHOM TOYKU O IUIOCKOCTH,
yria MEXIY IJIOCKOCTSIMHU. Ycnosus apaJIeIbHOCTH u
NEPIEHIUKYIAPHOCTH  IulockocTte.  Ilpsmags B mpocTpaHCTBeE.
Kanonnueckoe m mapaMeTpudecKkre ypaBHEHMS NMPSMOM B IPOCTPAHCTBE.
Yrosm Mexay OpsMbIMM B IPOCTPAHCTBE. YCIOBHUS MApaJUICIBHOCTH U
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NEPIEHIUKYIISIPHOCTH MPSIMOM U IUIOCKOCTU. Touka mepecedeHus npsMon
n 1iockoctd. [loBepxHOCTM 2-TO mTOpsAAKa W HMX KAHOHUYECKHE
YPaBHEHMSM: JJUIMIICOUBI, TUIEPOOIION I, TapaboIoubl, IUIHHIPHI 2-
IO NOPsAJKAa; KOHYC 2-T0 MOPsIKA.

Teopus
npeaejioB

[Ipenen ¢pynkumu. beckoneuno mManpie pyHKIIUN U MX CBOWCTBA.
beckoneuno 6oinpime GpyHKINN U UX CBSI3b ¢ OECKOHEUHO MAaJIBIMH.

0
PackpbiTre HeolpeaeIeHHOCTEH BI/IIIa6 ,— . 3a/1a4n Ha paCKphITHE BCeX 7
00

HeonpeaenéHHocTel. Pemenne 3a1a4 Ha HaXOKAEHUE MIPEIEIIOB C
MIOMOIIIBIO TIEPBOTO M BTOPOTO «3aMevaTeIbHbIX» MpenenoB. CpaBHEHHE
OecxoneuHo ManblX (yHkuuil. [loHsTHE HEMPEPHIBHOCTH (QYHKIHH.
Opnnocroponnue npeaessl. CBolicTBa PyHKIUH, HEMPEPHIBHBIX HA
CErMEHTE: OTPaHHYCHHOCTD, CYIIECTBOBAHHE HANOOIBIIETO U
HAaMMEHBLIETO 3HAYCHUH, IPOMEKYTOUYHbIE 3HaYeHH. TOUKH pa3pbiBa, UX
KJIaCCHU(UKAIIHSL.

JuddepennuaibHoe
HCYHCICHH e
GyHkumi

OXHOM

nepeMeHHOMH

[Ipon3BogHBIE OCHOBHBIX 3JeMEHTAapHBIX (GyHKuuH. [Ipom3BomHAsE CIOXKHOM
¢dbyakmun.  uddepentman  QyHKIIMH, €ro TeOMETPHYECKHH CMBICH H
WCTIONb30BaHUE TSI MPUOMIKEHHBIX BhIyrcneHwnid. [lpaBuno Jlomurans u ero
UCTIONIb30BaHUE Ul PAaCKPBITUS HeompeaeneHHocTel. VcenenoBanue GpyHKIuu ¢
MOMOIIBIO [TPOU3BOJHON: HaXOXKJACHUE €€ OSKCTPEMYMOB, HaWOONBLIETO W
HAaNMEHBIIEr0 3HAUYCHUH Ha 3aJaHHOM OTpe3Ke. ACHUMHOTOTHI rpaduka GyHKLINH.
3ajgauu Ha wMcclieoBaHne QYHKIMH U TOCTpoeHHe e€ rpaduka.

2-0ii cemecTp

DOyHKIUH
HECKOJIbKHX
nepeMeHHbIX

3ajauu Ha HaXOXKJEHHE U MOCTpOeHHE 00jacTu orpeneneHus: GyHKIUN
nByx nepemeHHbIX(D/II). Ilpenen u HempepbIBHOCTH (PYHKIUH JABYX
IIEPEMEHHBIX. 3aJaud Ha HaXO0XJIECHUE YacTHBIX IPOU3BOIHBIX]-T0
MopsiKa, CIOXKHON (YHKIMH. 3agauydl Ha BBIYMCICHUE MPUOIIKEHHBIX
3HAUEHUN  3aJaHHBIX BBIPAXEHUH C  HCIOJB30BAHHUEM  IIOJHOIO
mapdepenmmana DIl Pemenwne 3amau Ha wuccienoBanune DO/ nHa
KCTPEMYM, M HaXOXKJE€HHE HauOOJbLIEr0 W HAUMEHBIIEro 3HAYeHUil.
HaxoxzaeHne mpon3BOIHOM 110 3aJaHHOMY HanpasicHUIO. Pemrenne 3amaq
Ha MCIOJIb30BaHUE METOJa HAMMEHBIIMX KBaJApaToB A 00pabOTKU
JKCIEPUMEHTAIBHBIX JIAHHBIX.

HHurerpajibHoe
HCYHCJICHUE

OcHoBHbIE METO/IBI MHTETPUPOBAHUS: HEINOCPEACTBEHHOE
WHTETPUPOBAHUE, METOJ MOABEACHUS MOoj 3HaK AuddepeHnnana, MeToa
3aMEHbI NIEPEMEHHOM, METOJ, UHTETPUPOBAHUS IO YacTsAM. KoMIuiekcHble
yucna. Anredpandeckas ¢popMa 3arnucu KOMIUIEKCHOTO yucia. Moayinpb u
apryMmeHr. JlelicTBHsI HaJl KOMIJIEKCHBIMU YUCJIaMU. TpUTrOHOMETpHUYECKast
U ToKazaTelbHas (OpPMbI 3alKMcH KOMIUIEKCHOro uucna. ®dopmyina
Myaspa-Jlamnaca. MHorousneHnsl. Pa3noxkeHrne MHOrO4WwIeHa Ha JTUHEHHBIE
U KBaJpaTHble MHOXWTEIH. VHTerpupoBaHHe palMOHAIBHBIX JIpOOei.
Tunbel npocredimux apobeil M MX WHTerpupoBaHue. MHTerpupoBaHue
palMoOHaIbHBIX Jpo0ei METOJOM pa3lIoKEeHHUs Ha IpocTeiliue Ipodu.
WHTerpupoBanne IPOCTEUIINX MPpaLMOHAIBHBIX GyHKUINH.
WnTerpupoBanne  TpUTOHOMETpUYECKUX  (PyHKUIMH, YHHBepcallbHas
TPUTOHOMETPUUYECKas  IOJCTAaHOBKA.  BrluuciieHue  onpenenéHHoro
uHTerpana ¢ mnomombio ¢opmynsl  HproTona-JleliOHumna. 3amena
NIEPEMEHHON B ONpPENENEHHOM MHTerpajne. MHTerpupoBaHue mo 4acTsiM
Ui onpeaenéHHoro unTerpana. [Ipunoxenus onpeaenéHHOro HHTErpaa:
BBIUUCIIEHUE TUIOIAACH TUIOCKUX (GUTyp, JUIMHBI AYT'H KPUBOH, 0OBEMOB
ten. HecoOcTBeHHble  MHTerpajibl. BbluncieHwe  MHTErpajoB ¢
0EeCKOHEUHBIMHU TPAHUIIAMH U MHTETPAJIOB OT pa3pbIBHBIX (PYHKIIHUII.

JuddepeHunanbHbIe
YPaBHEHHsS

VYpaBHeHHUsI C pa3JeNsIIOIIMMUCS TIEPEMEHHBIMU, OJTHOPO/IHbIE U JINHEHHBIE
ypaBHeHus 1-ro nopsaka. Jluddepennnanbaple ypaBHEHUs 2-TO MOPSAKA.
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[Ipocrelime ypaBHEHHS, TOIyCKAIOIIKUE TOHWKEHHUE TTOpsaKa. JIMHElHbIe
nuddepeHnranbabple YpaBHEHUS 2-T0 MopsaKa. JInHelHble 0HOPOAHBIC U
HEOJHOpOoAHbIE yYpaBHeHUs. JIuHeiHble nuddepeHuanbHbe ypaBHEHHS C
MTOCTOSIHHBIMH KO3 dUIIUEHTaMH. Pewenue OJIHOPOJIHBIX u
HEOJHOPOAHBIX  JAUPPEPEeHIIMATBHBIX YpPaBHEHUH C  MOCTOSHHBIMH
KO2(hHUIMEeHTaMH ¢ TpaBoii YacThIO CIIEIUAIBHOTO BHIA.

3-ii cemecTp

9 | Paasbl

YucnoBeie psaapl. CxoaumocTh M cymma psiga. OCHOBHBIE CBOMCTBA
CXOJISALIUXCS PAIOB. Heob6xomumoe yCJIOBHE CXOJIMMOCTH
3HAKOIOJIOKHUTENFHOTO  psiia. TeopeMbl  CpaBHEHHS. [Tpusnaku
HNanam6epa, Komm. 3nakouepenyrommecss psiabl. [Ipusnak JlelOHuIA.
[lonstne o QynkunonanbHoM psage. Crenennble psabl. MHTepBan u
panuyc cxomumocTH. Pasnoxxenue ¢yHkumid B pan Teitmopa u B psn
Maksopena

Kparnbie,
KPUBOJIMHEIiHbIE H
NMOBEPXHOCTHBbIE
HHTErpajbl

10

JIBOWHOI MHTETpaj, ero cBOMCTBa. MI3MEHEHUE MOopsAIKa HHTErPUPOBAHUSA.
Brluucnenue ABOMHOrO MHTErpajga CBEIECHHEM K MOBTOpPHOMY. TpoiiHOM
MHTETpAJl W  €ro BBIYKCICHUE. 3aMEHa TIEPEMEHHBIX B KPAaTHBIX
uHTerpasniax.  KpuBonMHEWHBbIE  MHTErpagbl U UX  BBIYUCIICHHE.
[ToBepXHOCTHBIE MHTETpabl U UX BbIUMCICHUE. [IpuinokeHus KpaTHbIX,
KPUBOJIMHEWHBIX U IOBEPXHOCTHBIX MHTETPAJIOB.

OcHoBBI TeopuHU
BEPOATHOCTEN 7
MaTeMaTH4eCKOM
CTATHCTHKH.

11

OO0mue mnpaBwia KOMOMHATOPUKM: IPAaBWJIO  CYMMBI, IPaBUIIO
npousBeneHus. Pa3meleHus, nepecTaHoBKH, coderaHus. CiydaiiHble
coObITHS 1 onepanuy Hajg HUMU. HecoBmecTHbIe coObITHS. [TomHast rpymma
IONIApHO  HECOBMECTHBIX  coObITMil.  Kiaccuueckoe — ompezaeneHue
BepoATHOCTH. (CBOMCTBa  KJIACCMYECKOW  BEPOATHOCTH. Y CJIOBHas
BEPOSITHOCTD. @®opmyna mnonHOW BeposTtHocTH. Dopmyna baiieca.
[ToBTOpHBIE WUCHBITaHHs. buHOMHaNbHOE pacnpeneneHue. Popmyiia
bepuynnu. HaupeposiTHeliliee 3HadeHHE 4YMCIAa TOSBIECHUS COOBITHS.
JloxanbHast teopema MyaBpa - Jlamnaca. Pacnpenenenue Ilyaccona.
[lonnHomuaneHoe pacnpenencHue. CnydaiiHasg BenuuuHa. DyHKIMA
pacnipenenenus. CBoiictBa (GyHKIMH pacnpeneneHus. JluckpeTHele u
HEIPEpBIBHBIE CllydaliHble BeIM4YMHBL. [[10THOCTH pacnpeneneHus, €€
cBorictBa. HopManbHbIil 3aK0H pacnpenenenus. HesaBucumslie cirydaiiHble
BEIMYMHBIL.  UMCIOBBIE  XapaKTEPUCTUKM  CIOy4YallHBIX  BEJIMYMH.
Martemaruueckoe oxuaanue, e€ cpoiictBa. KoadduiueHt koppensuu,
ero cBoicTBa. (OCHOBHBIE TIIOHATHS MaTE€MaTHYECKOM CTAaTUCTHKU:
BBIOOpPOYHAsl COBOKYNHOCTb, TI'€HEpalbHAas COBOKYIIHOCTb, IIOBTOPHAs
BbIOOpKa, OecrOBTOpHAast BEIOOPKA, OTHOCUTEIbHBIN MMOKa3aTellb BBIOOPKH.
OmmOka penpe3eHTaTUBHOCTU. ['eHepanbHas cCpenHss, BBIOOpOUYHAs
cpeaHss. YCTOWYMBOCTH  BBIOOPOUHBIX  CpedHHMX. JloBepuTeNbHBIE
UHTEpBaJIbl JJIi OLEHKM MaTEeMaTHYeCKOro OXKHJIaHUS HOPMAaJIbHOTO
pacnipenenenusi. OleHKa BEpOATHOCTH (OMHOMMAIBHOTO paclpeieeHus)
[0 OTHOCHUTENBHOM uYacToTe. CTaTHUCTUYECKOE pacIpe/ie]IeHHe BBIOOPKH.
[TosIMroH 4acToT, TMCTOrPaMMa 4acToT.

6. CamocrosiTeibHAs padoTa CTYA€HTOB MO AMCUMILJIMHE
6.1. TeMbI 1J1s1 CAMOCTOATEIbHOI0 H3YYeHHUS

1. TloBepxHOCTH BTOPOTO MOPSAKA M UX KAHOHUYECKUE YPaBHEHHUSI.

2. 2. BeexgeHue B MareMaTHYECKUM aHAIN3. MHOXKECTBO NEMCTBUTEIBHBIX YHcesl. YUCIOBBIE
npoMexyTku. Moaynp uucna. [lorpemHocTh BbIUKCIHEHHUS (20CONIOTHAs, OTHOCHUTEJbHAs).
Onpenenenve ¢pyHkuu. CriocoObl 3ajaHusl QYHKIMU. DJIeMEeHTapHble PYHKIMH, UX TpaduKu: Lenas
paroHanbHas QYHKIHS, IpoOHO-paloHanbHas QyHKIus, creneHHas ¢(yHkius. [lokasaTenbHas u
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norapupmuueckas QyHkuuu. [IpumeHeHne Nmpou3BOAHON (YHKIMHM K HCCICIOBAaHHIO (PYHKUUH U
TEXHUYECKHX 3a/1a4.

3. [IlpumeHeHne Npou3BOJHON (PYHKIMHU K HCCIEIOBAHUIO (PYHKIIMU M TEXHUYECKUX 3a/1a4.
Bekrop-¢yHkuus ckansgpHoro aprymenra. [lonstue kpuBoi, riajkas kpusas. KacarenbHas K KpUBOH.
Kpususna kpusoii. Pagnyc kpususnsl. ['naBaas Hopmans. bunopmans. Kpyuenne kpuBoi.

4. Ilpumenenue nuddepennuana K IpuOIMKEHHBIM BbIYUCICHUAM. HenpepbIBHOCTH
¢ynkuun. Touku pa3peiBa U ux knaccudukanus. CBoicTBa HENIPEPHIBHBIX (YHKIINIA:
OrPaHUYEHHOCTh, CYIIECTBOBAaHNE HAaMOOJIBLIETO U HAUMEHBILIEr0 3HAUCHHH, CYIIIECTBOBaHHE
IIPOMEKYTOUHBIX 3HAUCHHH.

5. YpaBHeHHE KacaTeIbHOM MIIOCKOCTH U HOPMAJIH K MMOBEPXHOCTH. MeTOo/1 HAUMEHBIINX
KBaJpaToB 00pabOTKH SKCHEPUMEHTAIbHBIX JAHHBIX.

6. IIpubmmkEéHHOE BRIYMCICHHUE ONPEIeIEHHBIX NHTETpaioB. HecoOCTBEHHBIE HHTErPAIIBI.
[Tpu3HaKK CXOAUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

7. Meron Jlarpana penieHus JMHEMHOTO HEOJHOPOAHOTO YPaBHEHHUS.

8. Cuctemsl quddepeHnmanbHbIX ypaBHeHUH. HopManbHas cucrema. MeToa nCKIroueHust
pereHus CucTeMbl Tu(GepeHIINaTbHBIX YPaBHEHHIA.

9. luddepeHnmpoBanre 1 HHTETPUPOBAHUE PSIOB.

10. IpunoxeHus: KpaTHBIX MHTETPAJIOB: BEIYMCIICHUE IJIOMIA/ICH MIIOCKUX (QUTyD;
BbIUMCIIeHHEe 00beMOB Tell. KpuBosimHeliHble HHTErpabl IepBoro U BToporo poja. I[lpunoxenus
KPUBOJMHEWHBIX HHTETPAJIOB. [l0BEpXHOCTHBIE HHTErPAIBI IEPBOTO M BTOPOTO POJIA.

11. HopmupoBanHas ciyvaiiHas BeJndrHa 3akoH OosbIinx yucesn. HepaBeHcTBO
UYeonimena. Teopema YeOnrmena. Teopema bepuymu. Teopema Mapkosa. Teopema I[lyaccona.
WuTterpanbHas Teopema Myaspa — Jlannaca. OCHOBBI CTaTUCTHUYECKOTrO onucanus. ['ncrorpamma u
MOJIUTOH YacTOT. DMIIMPUIECKOE PACIIPEICIICHUE U €T0  CBOWCTBA. BRIOOPOYHBIE XapaKTEePUCTHKH U
ux pacnpeneneHus. ToyeuHble OLEHKH.

OO0pa3sen 3aganuii AJ1s1 CAMOCTOAITE/ILHOM PadoThI cTyleHTa Ha 1 cemecTp
Pa3nes «JyieMeHTHI JINHEITHON U BEKTOPHOI aJire0pbl, aHAJMTHYECKASA TeOMeTPHSsI».

1. Haiiti mpousBenenne 4-B uB- A marpun Az(g _11) B =(_é _2 _g)

2X1 + X2 + 3X3 :4,
2. PemmuTh cucteMy ypaBHEHUH | X + 2X, + X3 =4,  a) merogoM Kpamepa, 6) meromom ["aycca.
3% +4X, + X3 =0

3. Hanbl getsipe Touku: A(3;2;1), B(2;—10), C(4;0;—5), D(-1;2;3). Haiitn, mpuMeHssi BEKTOPHYIO
anredpy:
a) yron ABC;
0) riommane TpeyroiabHuka ABC;,
B) 00BbEM nupamuasl ABCD.
4. Tlpusectu ob1iee ypaBHEHHUE MPSMOI 3X —4y +1=0 K BUAY B «OTpe3Kax» U MOCTPOUTH €€.
5. TIpuBecTn obIIee ypaBHEHHE KPHBOil BTOPOTo mopsiaka 3x2 +2y% +6x+4y —1=0 K
KaHOHUYECKOMY BHUJY M IOCTPOUTH €&.
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O0pasen 3agaHus 11 CAMOCTOSITEIbHOI padoThl CTyIeHTa Ha 2 ceMecCTp

Paznen «MHTErpasbHOE HCUYUCTCHUE»

Heonpenesnennblii OnpenesieHHbIH Heco0cTBeHHBIH
HHTErpaj HHTErpaj HHTErpaj
WNuTerpupoBanue noBeAcHIEM HenocpencrBennoe npumenenne | MHTerpalibl ¢ 06CKOHEUYHBIMH
noJ 3HaKk nuddepenimana: dhopmynsl Herotona — JleliOnuna: 1) 2 w2dx

1 e'% 4 2 npenenamu: 1)
1) [Xdx, 2) dx 1+ -
2x2 +9 cos® X _[ 2 dx 11+ X
1
HHTterpupoBanue 10 4acTsm: 3aMeHa IepeMEHHOM: 2) WHuTerpaisl ¢
3) I (4- 3x)e‘3xdx HEOI'paHUYEHHBIMU
MOJBIHTET PATTLHBIMHU

! J —);2)3

2
dx
¢ 12) | —
YHKIUAMUA ! ; (X - 2)2

WuTerpupoBanue GpyHKIUN BHIA

Ax+B y Ax+B
Jax? +bx+c  ax’ +bx+c

4) .[ xdx
Va4 +6x — X2

[Tnomank MI0CcKou GUTYPHIL.
Bbraucuts miomans GUrypsi,
OTPaHUYCHHOW JTMHUSIMHU:

3) y=(x-2)% y=4x-8

HHTerpupoBanue panuoHaIbHbIX

GbyHKIU:
J' X2 +4x2 + 4x+2 dx
(x +1)2(x2 +x+1)

WuTerpupoBanue
UPPaLMOHATIBHBIX QYHKIHUI:

6) J‘ dx
J1-2x —%1-2x

Oﬁpaseu 3aJaHus JJIs1 CAMOCTOATEIbHOM paﬁoTI)I CTYAEHTA HA 3 ceMecTp

Pasznen «KpaTHble, KpMBOJIMHEHHbIE U IOBEPXHOCTHbIE HHTErPAJIbI.
OcCHOBBI TEOPHH BEPOSITHOCTE U MATEMATHYECKOH CTATUCTHUKHN»

1

vy

1. I3MeHNUTh NOPAN0K MHTErPUPOBaHKs B IOBTOPHOM MHTErpaje Idy J. f(x, y)dx.

0

y

2. IlpencraBuTh TBOWHON MHTETPAT JI f (x, y)dxdy B Bume moBTOpHOTO, e€ciu obnacth D 3amana

D

JIMHUSIMU. D:X2:2—y; X+y=0.

3. BeruucauTe TpOMHON MHTETPAT: J"U(xz +y2+ zz)dxdydz V:0<x<3,
v

-1<z<1.

—1<y<2,

4. BbIYMCIUTh KPUBOJIUHEWHBIA HHTETPAJT J' (x + y)dxdy,, Tie AB — OTpe30K MpsAMOi,

AB

coenunsitomiet Touku (0; 0) u (4; 2).5.
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5. BBIUMCIUTH ¢ TOMOIIBIO ABOHHOTO HHTErpasia 00bEM Tella, OTPAaHUYEHHOTO KOOPAMHATHBIMU

mIOCKOCTIMHU X =0, y=0, z=0 U INIOCKOCTBIO X+ Yy +Z—1=0.

4. BblYMCIUTh KPUBOJIMHEUHBIM HHTErpal I(x+ y)dxdy,, Tae AB-—o0Tpe3oK npsAMoHu,
AB
coenunstoniert Touku (0; 0) u (4; 2).

5. B kopobe 6 kpacHbIx 1 4 cuHuX KapasHjama. Haynauy u3snekarot Tpu kapangama. Haiitu
BEPOSITHOCTH TOTO, YTO JIBA X HUX - KPACHBIE.

Y4yeOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOI PadoThl CTYA€HTOB:

1. Ab6nynxamumos C.-M. C. Coopuuk 3amanmii UTP mo mucrumumue «Teopust BeposiTHOCTEH U
MaTeMaTH4YeCcKasi CTaTUCTHKA» (ISl CTYJEHTOB BCEX CHeIHaabHOCTel o4HOil (opmbl 0Oydenus) — ['po3Hbrit
UM ITHTY, 2011.

2. Hamaesa JI. II., Matamesa X. I1. Jlunetinas anreopa. YueOHOe mocoOue 1Mo M3y4YCHHIO pas3jena -
I'poznsrii, UIIL ITHTY, 2013.

3. Maramesa X. I1. JluckpetHast MmaTemaTuka. Y4eOHoe mocodue - I'pozusriii, UIIL ITHTY, 2014.

4. CaupnoB B. A. KpaTHble, KpUBOMMHEHHBIE U MOBEPXHOCTHBIE HTErpanbl. — ['po3ubrii, UIIL I'THU,
2010.

5. Caryesna II. 3. KommuiekcHble uncna. Y4eOHO-METOAWYECKOE MOCOOME MO M3YYCHHUIO pas3jiena. —
I'poznsrii, UIIL TTHTY, 2016.

6. YmapxamxueB C. M., Ymapxamkuesa JI. K. [Ipaktukym mo teopuu nosns. — ['posnsrii, 2009.

7. T'agaeB A.M. luddepenimanbaoe ucuncieHne GyHKIUN ogqHoN epeMenHoi. COOpHUK 3aJaHuiN. —
I'posnsrii, UITL T'THH, 2010.

8. TauaeB A.M. UnTerpansHoe ncurcieHne QyHKIUHA 0JHOH nepeMeHHoi. COOpHUK 3a1aHuil. —

I'poznsrii, UIIL I'THUH, 2010.

7. OueHOYHbIE CpeCTBA
7.1. Bonnpochl K 3k3aMeHy (IlepBblii ceMecTp)

JInneiinas aiaredpa, 371eMeHTbl BEKTOPHOI0 AHAJIN32, AHAJTUTHYECKasi TeOMeTpHs
Omnpenenurenu 2-1o ¥ 3-TO MOPSIAKOB, ©X OCHOBHBIE CBOWCTBA OIpEACIUTENEH
®opmynsl Kpamepa [uist pelieHns CUuCTeM JIMHENHBIX YPaBHEHUM
Meron I'aycca pemieHust CUCTEM JIMHENHBIX YPABHEHUI
MaTpuuHbIii c1oco0 perIeHns CUCTEM JIMHEHHBIX YpaBHEHUI
CkansipHO€E TPOU3BENECHNUE BEKTOPOB
VYcnoBus napaJuIeIbHOCTH M YCJIOBHS NEPIEHAUKYJIIPHOCTH IBYX BEKTOPOB
BekropHoe nmpousBeieHre BEKTOPOB
CMeniaHHOTo MPOU3BEIEHNE BEKTOPOB
JlnvHa BeKTopa
10. YpaBHeHuEe mOpsMOH, MPOXOIAIIEH dYepe3 3aJaHHYI TOYKY MEpPHEeHAUKYISIPHO
HOPMAaJIBHOMY BEKTOPY NPSAMOU
11. OGmiee ypaBHEHHE IPSIMON Ha IMJIOCKOCTH
12. YpaBHEeHHE NPSIMOM, IPOXOAAIICH Yepe3 3aJaHHYI0 TOUKY NTapaJlJIeIbHO HANPABIIAIOIEMY
BEKTOPY MPSIMOU
13. YpaBHEeHUs IPsAMOM, IPOXOIALICH Yepes3 IBE 3aaHHbIE TOUKU
14. Tlepexon oT ogHOM (OPMBI ypaBHEHHsI IPSAMOIL K ipyroit popme
15. KanoHudeckoe ypaBHEHUE OKPYKHOCTH
16. KaHoHMYeCcKoe ypaBHEHHE 3JUIUIICA
17. KaHoHWYeckoe ypaBHEHHE IHIepOOIIbI
18. Kanonuyeckoe ypaBHeHUE apadoJIbl

©ooNoO~LDNE
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19.

VYpaBHEHHE IIJIOCKOCTH, IIPOXOMSINEH 4Yepe3 3aJaHHyl0 TOYKY IEPICHAUKYJISIPHO

HOPMaJIbBHOMY BEKTOPY (BBIBOJ).

20.
21.
22.
23.
24,
25.
26.
27.
28.

29.
30.
31.
32.

Oo11ee ypaBHEHHE TUIOCKOCTH, YPAaBHEHHE TUIOCKOCTH B OTPE3KaX; MOCTPOCHUE MIIOCKOCTH
Yron Mexay AByMs IIIOCKOCTSAMHU

VYcnoBus napajuieIbHOCTH U YCIOBHE NEPIEHIUKYIISIPHOCTH JBYX IIIOCKOCTEH
VYcnoBue nepeceueHust Tpex MIOCKOCTEN B OAHOM TOUKE.

VYpaBHEHME IIJIOCKOCTH, IPOXOASIIEHN Yepe3 TpU 3aJJaHHbIE TOUKU

Kanonunveckue ypaBHEHHs IPSIMOU B TPOCTPAHCTBE

[TapameTpuueckue ypaBHEHHs IPSMOU

VYcnoBus napajuieIbHOCTH U YCIOBHUE NEPIEHAUKYIISIPHOCTH MIPSMBIX B IIPOCTPAHCTBE
VYron Mexay IpsIMON U INIOCKOCTBIO. Y CJIOBUE NapaJICIIbBHOCTH U yCIIOBUS
NEPIEHIUKYISIPHOCTH MIPSIMON U TUNIOCKOCTH

Touka nepecedeHust NPsIMOM U MIIOCKOCTH

Oomiee ypaBHEeHHE TOBEPXHOCTH. BBIBO ypaBHEHUs Cephl

[[unuHapudecKkre MOBEPXHOCTU: ONPEICIICHUE, JUIMIITUYECKUN IWINHAD
OZHOMONOCTHBIN U ABYNOJIOCTHBIN runep6ononabl. VX ypaBHeHHS U aHAJH3.

IIpenen u HenpepbIBHOCTh PyHKIUHN

33.
34.

[Ipenen GyHKIMU TPU X —> 490, X —> —0, X —> X
beckoneuno manble pyHkiuu. OrpannueHHble GyHKIMU. beckoneuHo Gonbiue GyHKIUN

Y UX CBSI3b C OECKOHEYHO MAIBIMH (DYHKIHSIMH

0 o
35. OcHOBHBIE TEOpPEMHI O Tipefennax. PackpbeiTie HeonpeaenEéHHOCTe BUaa e
o0
o . sin x
36. Ilepsbrit 3ameuarenbHbIN npenen QyHKIUH Y =—— npu x — 0
X
37. Ilpepen mocnenoBaTenbHOCTH. Bropon  3ameuartensHblii  npenen. Harypaibhsie
JoTapu(MBI.
38. CpaBHeHHe OECKOHEUHO MalbIX (DYHKIMH, DKBHUBaJeHTHbIE (YyHKIMM HerpepsBHOCTH

¢byukiun. Touku pa3peiBa U ux kiaccudukanua. CBOHCTBA HEMPEPHIBHBIX (QYHKIINT
JAunddepenuuanbHoe ucuncieHne GyHKuuii 0HON NepeMeHHO

39.
40.
41.
42,
43.
44,
45,
46.
47,
48.

ITonsaTue npon3BoAHON QyHKIMH, €€ MEXaHUYECKUN 1 TeOMETPUUECKUIN CMBICIT.
Juddepenunan GyHKIUHU U €r0 TEOMETPUUYECKUN CMBICI

ITpon3BoiHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIMH.

[IpaBuia quddepeHunpoBanus.

ITpou3zBosHas COXXKHON (PYHKIHUU

JudpdepenurpoBanye 3alaHHBIX B TapaMeTPUUECKON 1 HEIBHOU (opMme

Teopembr ®epma, Pons, Jlarpanxa, Komu, Jlonurans

HeoOxoaumeble n jocTaTOYHbIE YCIOBHS Bo3pacTaHus (yObIBaHUS) QYHKIMH.
MaxkcuMyMbl 1 MUHUMYMBI (DyHKITUH

[Topsanox uccnenoBanus pyHKINUN C TOMOIIBIO MPOU3BOAHOMN U OCTpOeHUs €€ rpaduka

O0pasen OmJieTa K 3K3aMeHy

1.Vron Mex 1y AByMs BEKTOPaMH, YCIIOBHUS UX MEPICHINKYISIPHOCTH U TTApauIeIbHOCTH
(TeopeTnyeckuit BOMpOcC).

X, + 2%y +3X3 =5,

2.Pemmuth cucteMy TUHEHHBIX ypaBHeHHH MeTo oM Kpamepa 2X; — Xy — X3 =1,

X, +3X, + 4X; =6.

3.Haiitu yrioBo# ko3 puuueHt npsamoit, npoxozsmiei uepes Touky 4 (-2;5), B (-3;4).

4 Haiitu cnenyromue npenenst: 1) Ilm < 4. : 2) Ilm

; lim
53 ) - I Ty X2 + X

X
sin [2 3xj Jo+x-3
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Haiitu nponsBoansle GyHkImii: 1) Yy = 6X— +3/x, 2)y= \/lr ,3) y=(tgx)*,

4) X +y?* =sin(xy).

7.2. Bonipocsl K 3a4eTy (BTOPOIi cemecTp)

DOyHKIHMH HECKOJbKHX IepeMeHHbIX
1. OGnacte onpeneneHus, TMHAN YPOBHS (DYHKIINH JIBYX IEPEMEHHBIX.
2. Ilpenen u HENPepHIBHOCTb (PYHKIUH JBYX MEPEMEHHBIX.
1. Yacrasie npousBoaabie. [lomHbii auddepennna.
2. DkcrpeMyM (QyHKIMM JBYX nepeMeHHbIX. HanOomnbiiee 1 HaumeHblee 3Ha4eHNs: QyHKIUN
JIByX IIEPEMEHHBIX B 3aMKHYTOH 00J1acTH.
3. IlpousBojHas 1o HanpaBiaeHUIO. ['pasineHT ckaasipHOro nojsi. MeTo HaMMEeHbIINX
KBaJ[paTOB Il 00pa0OTKM IKCIIEPUMEHTAIBHBIX JTaHHBIX.
HHuTerpajbHoe ucuucjieHue GyHKUUIl 0JHOH epeMeHHOH
4. Ilonsarue nepBooOpa3Hoi. Heonpenenénuplil HHTErpa u ero cBoicrea. Tabauma
HEONPEIEIEHHBIX HHTETPAJIOB.
5. OCHOBHBIE METO/Ibl HHTETPUPOBAHUS: HETIOCPEACTBEHHOE UHTEIPUPOBAHHUE.
6. Meron uWHTErpHpOBaHUS TOJBEACHUEM T1OA 3HaK auddepeHnnana, MeTOJ 3aMEHBI
nepeMeHHo#. VIHTerpupoBanye 1o 4acTsM B HEONPEAECIEHHOM UHTErpaje
7. KommiekcHble umcna. AnreOpamueckas (opMa 3amucu KOMIUIGKCHOTO 4Yuciia. Moayib u
aprymMmeHT. JlelicTBUS HaJ KOMIUIEKCHBIMU 4MciIaMU. TpuroHomerpuyeckas Gopma 3amnucu
KOMIIJIEKCHOT'O YHMCJIa.
8. Pa3noxeHne MHOrouwleHa Ha JIMHEHHBbIE M KBajJpaTHble MHOXUTenu. VHTerpupoBaHue
panuoHanbHBIX ApoOei. Tumbl npocTelmmx Apodel U UX UHTETPUPOBAHUE.
9. HnrerpupoBaHue pallOHAIBHBIX JApoOEH METOIOM pa3ioKeHUs Ha HpocTeliine ApoOu.
HHuTerpupoBanue NpoCTeUIINX HPPALUOHATBHBIX (QYHKITHI.
10. MuTerpupoBaHue TPUTOHOMETPHUECKUX (DYHKIMH, yYHUBEpcalbHas TPUTOHOMETpUYECKas
IIO/ICTAHOBKA.
11. 3apgauu, npuBOJAIIME K MOHATHUIO ONpeaenéHHOro uHrerpana. OnpenenéHHblii HHTErpal U
€ro CBOMCTBA.
12. ®opwmymna Hetotona-JleliOauITa. 3aMeHa mepeMeHHOH B OIIpeIeIEHHOM UHTETpalie.
13. ®opmyna UHTErpUPOBAHUS 110 YACTAM JJIs ONPEIeIEHHO UHTErpaa.
14. TlpunoxeHuss ONPENEIEHHOTO WHTErpana: BbIUKUCICHHE IUIOMIAJed IUIOCKUX (uUryp,
BBIYUCIICHHUE UIMHBI AYTH KPUBOH, 00EMOB TEll.
15. HecobctBennble nHTerpassl. THTErpaibl ¢ 0eCKOHEUHBIMU MpeAeIaMi UHTETPUPOBAHMSL.
16. MuTerpaibl OT HEOTPaHUYEHHBIX (PYHKLUH.
JAu¢pepeHuunaibHbie ypaBHEHHUS
17. Iuddepenunanbuble ypaBHEHHS: onpeaeneHue, nopsaaok Y, pemenune Y.
18. uddepennmanpHoe ypaBHEeHHE -0 IOpsAKa: ONpeieieHne; 00Iee 1 YaCTHOE PEIICHNSI.
19. Teopema cyIiecTBOBaHHUS U €AUHCTBEHHOCTH pemeHus s /1Y 1-ro nopsiaka.
Y ¢ pa3aendrommmucs NepeMEHHbIMU: ONPEIEICHUE U TIOPAIOK PEIICHHUS.
20. Onnopoansie 1Y 1-ro nmopsiika: onpesieneHne u Nopsa0K PeLieHusl.
21. Jlunetiawsie 1Y 1-ro mopsijika: onpeeeHIe U OPSIOK PEIICHHS.
22. JTuddepeHumanbHble ypaBHEHHs 2-T0 MOPSAKA: ONpeAeTIeHNne, BUI OOIIEro peleHus;
TeopeMa CyIIECTBOBAHMS U €IMHCTBEHHOCTH PELICHUSI.
23.Ilpocreiimme ypaBHEHNUS, AOYCKAIOLINE IOHMKEHNE TIOPSIKA!
=1, Y=y Y =1y, Y).
24 JIunetinbie 1Y 2-T0 mopsika: HEOJHOPOIHBIE U OAHOPOAHBIE ypaBHEHUs. Teopema
CYILLIECTBOBAHUS U €JUHCTBEHHOCTH PELICHUS
25. Jluneiinslie ogHopoanbie 1Y 2-ro mopsiika: TeopeMa o CTPYKTYpe ero pereHus
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26. Heomnoponauslie nuHeinsie Y 2-T0 mopsaka: TeopeMa 0 CTpYKType OOIIero perieHnn

27. Jlunennbie ogqHopoaHbie 1Y 2-ro mopsaka ¢ TOCTOSHHBIMUA KO3 PUITHEHTaMU.
XapakTepuCcTUIECKOE YPaBHEHHE U CTPYKTYpa OOILEro pereHus

28. Jlunerinbpie HeoqHOPOAHBIE [IY 2-r0 mopsiaka ¢ MOCTOSTHHBIMH KO3 GUIIUEHTaAMH CO
CIIELMAJILHOM IIPABOM YaCThIO

29. Cuctemsl nuddepeHInanbHbIX YpaBHCHH.

Oo0pa3en Oustera K 3a4ery

4

B —
5x% +16

1. Haiitu unrerpanst: 1) J‘(X5 - % +3/x? j dx; 2) .[XCOS xdx; 3) I
X
2 9
4) J%; 5) I—& dx
X . \/_ -1
+00
. C [ dx
2. BBIUUCIUTh HECOOCTBEHHBIH MHTETPAJ WIH YCTAHOBHUTH €r0 PACXOIUMOCTh: I =
X
1

3. Pemruts muddepeHnnanbabie ypaBHeHHS: 1) (1 +e¥ )yy’ =e*, y(0)=1 2) y'— % = % :

3y +xPy=x% 4y +2y' =x*+2.

7.3. Bonipocsl k 3k3aMeny (3 cemecTp)

KpartHble, KpUBOJIMHEHbIC H TOBEPXHOCTHbIE HHTEIPAJIbI

1. 3apaum, npuBoAdLIMe K JBOWHOMY MHTETpaly

2. Bpruncnenue ABOWHOTO UHTETpaia B IEKAPTOBBIX KOOPIUHATAX.

3. Bpluucienue JBOMHOro HHTErpaja B MOJSPHBIX KOOPIAUHATAX.

4. IlpwioxxeHust JABOMHOTO MHTErpaja: BblUMCIEHHE OO0BbEMA IMWIMHIPUYECKOIO TeJa,

IUIOIIAAM TIOCKOH (UTyphl, Macchl MIIOCKON IUIACTHHKH C NMEPEMEHHON IUIOTHOCTBIO, CTaTHUECKOTO
MOMEHTa OJJHOPOJIHOM IUIOCKOHN (DUTYpBl, KOOPIAMHAT LIEHTPA TSHKECTU IJIOCKOW (UTypbl, MOMEHTOB
MHEPLUHN MaTepUaIbHOW TOUYKH, U TUIOCKON (UTYPBI.

ps.

5. TpoliHOI MHTErpaJl U €ro BEIYUCIEHNE B AEKAPTOBBIX KOOPAUHATAX.

6. Bpluncnenue TpoiHOro MHTErpaia B HWIMHAPUIECKUX U CHEPUIECKUX KOOPHHATAX.

7. IlpunokeHus TpOHHOTO UHTErpaia: BIYMCIEHUE 00bEMA Tela, MacChl Tela.

8. BpluncneHne KpUBOJIMHEHHOTO HHTErpala o KOOpIuHaTaM

9. Brruncnenne KpUBOJIMHEHHOTO HHTETpaIa MO JJTUHE JYTH.

10. Beruucnenue noBepXHOCTHOTO HHTErpajia 1-ro poaa.

11. [IpunoxxeHue MOBEPXHOCTHOTO UHTErpaja 1-ro pojaa: BEIYUCICHHE MACCHI,
CTaTHYECKUX MOMEHTOB, MOMEHTOB MHEPLIMH, TUIOIIAIN TIOBEPXHOCTH

12. BrrumcieHue mMOBEpXHOCTHOT'O HHTETpasia 2-ro poja

YuciioBble U GyHKIHMOHATBHBIE PAIbI

13. HeoOxouMBbIi MPU3HAK CXOUMOCTH YHCIOBOTO Psiaa

14. DranoHHble psIBL: Pl TE€OMETPUUECKONW Hporpeccud M OOOOIIEHHBIM TapMOHUYECKHUNA

15. [Ipuznaku cpaBHeHUs 1 uccaenoBanus YP Ha cxonumocTs
16. UccnenoBanue cxoaumoctd YP ¢ momompio 1-ro M 2-ro NpU3HAKOB CpaBHEHUS,

MpeleIbHOr0 TMpH3HAaKa CpaBHEHUs, npu3Haka JlamamOepa, paauKagbHOTO M HHTETPAIBHOTO
npu3HakoB Komm.

17. 3naxkonepemennsie psaabl. [Ipusnak JleiOHMITa 17151 3HAKOUEPEAYIOIIETOCS Psijia.

18. locTaTouHbIi MPU3HAK CXOJMMOCTH 3HAKOMIEPEMEHHOTO psna. Teopema Pumana.

19. ®OyHKIIMOHATLHBIC PSIIBI

20. Crenennble psaasl. HaxoxneHue MHTepBaia U paanyca U CXOJUMOCTH.

21. Psanpr Teiinopa u MakiopeHa. Pa3ioxeHue 3jeMeHTapHBIX QYHKIHH B psj Teinopa.
OCHOBBI TEOPUH BEPOSITHOCTE U MATEMATHYECKOH CTATUCTHKH
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22. OOume npaBuia KOMOMHATOPUKHU: TPABUIIO CYMMBI, MPAaBHIO MPOU3BEACHUA. BriOOpKU
aneMeHToB. Pa3menienusi, nepecraHoBkH, codeTanus. CiayyaiiHble cOOBITUS M ONEpaluy HaJ HUMH.
HecoBmectnble coObitus. [lonmHast rpynma momapHO HECOBMECTHBIX coObiTui. Kitaccuueckoe
OINpEIEIIEHUE BEPOATHOCTH.

23. @opmyna momHOi  BepositHocTH. Dopmyna baitieca.  IloBTOpHBIE — UCHIBITaHUS.
bunomuansHoe pacnpenenenue. @opmyna bepuymm. HauBepostHeiiliee 3HaueHrue Yucia NOSIBICHUS
coOwrTus. JlokanmpHast Teopema MyaBpa - Jlamaca. Pacnpenenenue Ilyaccona. IlonmmHomuanbHOE
pacnpenenenue. CiaydaitHas BennurHa. OyHKIUS pacipeeieHUs U €€ CBOMCTBA.

24. ]JluckpeTHble U HENpEepbIBHbIE CiIy4ailHble BeIW4MHBI. [I10THOCTH pacmpeneneHus, eé
ceorictBa. HopMaiibHBIN 3aKkOH pacnpeaeneHus. HeszaBucumble ciydaiiHble BEJIMYHUHBL. YHCIIOBBIE
XapaKTEPUCTUKHU CIy4YalHbIX BEJIMYMH. MaTeMaTH4YeCcKoe OKUJIaHNue, €€ CBOMCTBA.

25. OCHOBHBIE TOHATHA MAaTEMAaTUYECKOH CTAaTUCTHKU: BbIOOpOYHAsT COBOKYITHOCTb,
reHepaibHas COBOKYIIHOCTb, TIOBTOpHas BbIOOpKa, O€CIOBTOpHAs BBIOOPKA, OTHOCHUTEIHHBIN
nokaszarenb BbIOOpKU. OmmOKa pernpe3eHTaTUBHOCTH. | eHepanbHasi CpeaHss, BHIOOPOYHAs CPEIHsIs.
JloBepUTebHbIE UHTEPBAJIBI JAJI OLICHKM MAaTEMATHYECKOTO 0’KHMIaHHUSI HOPMAJIbHOTO PacIpeaesICHHUs.
Onenka BeposATHOCTH (OMHOMHUAIBHOTO PACIPEICIICHHS) TI0 OTHOCUTEIHHON YacTOTe.

O0pasen OmJieTa K 3K3aMeHy

o0 [e'e] n
-1
1. MiccnenoBath Ha CXOAMMOCTD YUCIIOBBIC PSAABL: 1) Z ; 2) E _)
n=. n+ n= n
0 n_n
. 2" x
2. Haiit 00s1acTh CXOIMMOCTH CTEMIEHHOTO psja: z >
n=1 n

3. I[IpencraBUTh TBOMHON MHTETPAT ” f (x,y)dxdy B Bujae moBTOpHOTO, €cii obsacts D 3amana
D

muausivu. D X2 =2-Y; x+y=0.

4. BpluMCIUTh, KPUBOJMHEHHBIN MHTETpal J'(x +y)dxdy,, rae AB-—OTpe30oK mpsMoi,

AB

coenunsitoment Touku (0; 0) u (4; 2).

5. B kopoOke 6 kpacHbIX U 4 cMHUX KapaHjaama. Haynauy n3BnekatoT Tpu kapanjama. Haitu
BEPOSITHOCTh TOT'O, YTO JIBA UX HUX - KPACHBIE.

6. B mepBoii kop3uHe 5 6ebIX U 3 4EPHBIX I1apa, BO BTOPOH KOp3UHE 2 OenbIX U 4 YEPHBIX
mapa. Y3 nepBoii KOp3uHBI BO BTOPYIO KOP3UHY HE IS epekiiaipiBatoT 2 mapa. [llapel Bo BTOpoi

KOp3HHE TIIATEIHHO TepEeMEUBaiOT 1 0epyT oTTyaa | map. KakoBa BepOsSTHOCTB TOTO, YTO 3TOT IIIap
Oenblin?

7.4. Tekymuii KOHTPOJIb

3aganus JJisl TEKYIero KOHTpo.isi (mepBblii cemecTp)

1. Haiitu npousBenenue matpuil A - B, ecnu:

2 3 5 2
A= ,B= .
5 )l )
2. PemuTh cucTeMy JIMHEWHBIX ypaBHEeHUH Metonamu Kpamepa u ["aycca
3X + 9%, + X =1,
X, —3X, —9%; =8,
2%, + 2%, — 3%y =1

3. Jlaubl BekTOpEl d = {2; 4; 1},1_5 ={3;5;2},¢ = {1,5; 6}.
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Haiitu: a) ckanspHoe nmpousBeneHue d - b; 6) BEKTOPHOE NPOU3BEAEHHE d - C; B) CMEIIAHHOE

npoussenenue d - b - C.
4. Jlanwl Touku 4, B u C. Haiitu: a) obiee ypaBHeHHE PSMON AB; 6) ypaBHEHUE TIPSIMOH,

npoxoasuien yepe3 Touky C napajiesnbsHo nIpsaMoit 4B.
A(-1;3), B(2; 5), C(5; 1).

5. COCTaBI/ITI) ypaBHeHHe IIJIOCKOCTH, HpOXOI[SIH_Ieﬁ qepe3 TpI/I 3aJaHHBIC TOUYKHU
M,;(-2;0; -1, M, (L —-2; 3), M;(4,-1, 2;).

6. Bpraucnuth npeaensbl:

a)|im2¢168 6) lim 4X+—5X3 )|X|TO -~ e)| (X gj ;e)

x—>4 X" — x>0 3x° +9x 12 X0
. Ax-1-1
im ———.
X—2 X—2

7. HaiiTu mpou3BoaHbIE caeaAyOMMX QyHKINNI:

a) Yy=4Jx -3 +5Inx; 6) y=(X+3)tgX; ) y = ?”;;‘ayzammx%
X% + 2

0) 2xy? —cosy=0, y, —

3amaHus 1JIs TEKylero KOHTPoJisi (BTOpoii cemMecTp)

1. Haiitu yactHoe 3HaueHue pyHkuuu z = 2y — x¥ + y* B touke M (4; 2).
2. Haiitu yacTHBIE IIPOU3BOAHBIE IEPBOTO U BTOPOTo MopsaKa: z = x> + 3e* siny — y2.
, , sin(x
3. Borumcauts npegensl: a) limx3y; 6) lim Sinxy)
x—>—2 x-0  4x

y—4 y—0
4. Jlana pynkuus z = x3 + y> — 3xy. Haiitu grad z B Touxe A (1; -5)

: 2 _ 34034+ 2 ) dx
5. BBIMUCINTH HEONIPEIETEHHBIE MHTErPAIBL: @) | (6x 3Vx® + " 3\/?) dx;

5
x —
0) ](2e +4cosx e

n<x
] S5x+2
D v T L

)dx; B) Jecosx-sinx-dx; r) J(3x+2)lnxdx;

T

3 L
6. BhramciuTe onpesesieHHbIe HHTErpans: a) | X (3x% + 4x + 5)dx; 6) sz cos xdx;

3

)fedx ) flzxexdx.

7. Pemuts nuddepeHnranbuble ypaBHEHUS:
2

a) xdy — y*dx =0; 6) y’+%y:6x 6)y = +y+4 0y +(y) +1=0.
x

8. Haiitu pemenue 3amaun Komm: Y = xe*, y(0) =1, y'(0) = 2.
9. Peuuts nudpdepennmansoe ypasuenue: )" —3y' +2y=2x-3.

3amaHus 1/ TeKyIero KOHTpoJisi (Tperuii cemecTp)
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3M.n!

1. UccrenoBaTh CXOAUMOCTb PSMIOB: @) Yipe1 — 0) D=1 n—13; B) Dpeq

="

3n+2°
o X"

2. Haiit 06;1acTh CXOAMMOCTH psiaa Zn=1 b

3.Bbrancnute 1BOIHOM uHTErpan no obnactu D:

”6x2ydxdy, D:0<y<2, —1<x<0.
D
1. Berauciauts TpoliHo# uHTETpan nmo odaactu V:

[[J2x* +3y+z)dxdydz, V :2<x<3,-1<y<2,0<z<4.
\
2. BplunciauTe KpUBOIMHENHBIM HHTETPAL:

IXd| ,re L — orpesok mpsmoii ot Touku O(0; 0) 1o Touxu A(1; 2).
L

2 x
4. BbIuncinTh MOBTOPHBIN UHTETpas J.dX I (X2 + 2y) dy.
0 0

5. B kop3une 8 6enbix u 6 u€pHbix mapoB. Haynauy 6epyT 3 mapa. Halitu BeposiTHOCTB TOTO,
yTO 2 1rapa oenbie u 1 map 4€pHBIi.

6. Tpoe CTPENIKOB CTPEIISIOT 110 MUIIICHHU ¢ BeposTHOCTsIMU norananus 0,3; 0,7 u 0,9. Haiitu
BEPOATHOCTH TOT'O, YTO MOMAAYT POBHO JBOEC U3 HUX.

7. B nepBoii kop3uHe 5 0enbIX U 2 4€PHBIX 111apa, BO BTOPOi Kop3uHe 4 6enbIX U 3 4€pHBIX
mapa. Y3 nepBoii Kop3uHBI BO BTOPYIO MEPEKIIAIBIBAIOT 2 IIapa, 3aT€M Iaphbl BO BTOPO
KOp3HWHE TIIATEIBHO IMepeMenInBaoT u 0epyT oTTyaa 1 map. KakoBa BeposITHOCTh TOTO, YTO
ATOT map OebIit?

8. lana nuckpertHas ciydaiiHas BenuunHa X. Haiftu: a) MaTemaTH4eckoe OKuIaHKe;
X|-5[-1/3|5]6
plo3|o02]01]/02]02

0) AMCTIEPCHIO; 8) CPEITHEKBAIPATHUECKOE OTKJIOHEHHUE.

7.5. Onucanune noka3saresieil 1 KpUTEPHeB OLIEHNBAHUS KOMIIETEHIMI HA Pa3JIMYHbIX ITANAX UX
(opMupoBaHus, ONMCAHUEIIKAIBI OLleHHBAHUS

Tadauma 7
ILnanupyemMsble pe3y/ibTaThl KpuTepun oueHnBaHusi pe3yibTaTOB 00y4eHHsI HaumenoBanue
0CBOCHHMSIKOMIIETEHLUU Menee 41 6a/11a (1e 3a4TeHO) BoJiee 41 6aJ110B OLICHOYHOT0
(3auTeHo) cpencTea
OIIK-4 Cnioco6eH npuMeHsITb MEeTOAUKHM OIpe/ie/ieHUs] TEXHUYeCKHX NapaMeTPOB POEeKTHPYeMbIX 00beKTOB
3HATh: ®parMeHTapHbIe 3HAHUS ChopMHUpOBaHHBIE Yemmuwuii onpoc, 3a0anus
OCHOBHBIC ITOHSATHUS alreOpsl U Y P ——— O mekyuezo
TEOMETPHH, MATEMATHYECKOrO S KOHmpORs, membl
aHanu3a, TEOPUU BEPOSTHOCTEH
N Camocmosmenvnozo
1 MaTCMAaTHYCCKOU CTAaTUCTHUKH,
usyuenus

a TaKXe UX IpocTerine
MIPUIIOKEHUS B
npodeccuoHaTbEHBIX
JUCLUITUIMHAX;

METO/IbI PEIICHHUS
MaTeMaTHYeCKHX 3aja4 /10
YHCIIOBOTO WJIN JIPYTOTO
TpebyeMoro pesyabraTa
(rpaduka, popMyJIbl U T.I1.)
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yMeThb:
HCIOJIb30BATH B
poheCCHOHATBHOM
JIESITEIbHOCTU 6a30BbIe 3HAHUS
MaTeMaTHKH;

CTaBUThH LEITH U POPMYIUPOBATH
MaTeMaTHYECKYIO MOCTAHOBKY

YacTuuHble yMEHUA

CdopmMupoBaHHBIE

YMEHHUS

3aj1ad, CBSI3aHHBIX C
peanuzanuen
po¢eCCHOHANBHBIX (YHKIINH;
MIPOTHO3UPOBATH BO3MOXKHBIH
Ppe3ynbTaT MpeIaracMoro
MaTeMaTUYeCKOTo PelIeHus,
YMETb OLIEHHBATH €r0 3HAUCHHUS;

BJIA€TD: YacTuuHOE BlajicHUE 'YcnemHoe
MaTeéMaTH4CCKUMU, HaBbIKAMU CUCTEMATUYECKOE

CTaTUCTHYCCKUMHU U MPUMCHCHNEC HABLIKOB
KOJIMYCCTBCHHBIMU MCTOJJaMU

peIIeHHs THTIOBBIX
OpTraHN3aIIIOHHO-
YIpaBICHYCCKHX 32124,
MaTEeMaTHYSCKOM JIOTHKOM,
HEOOXOIUMOM IUIA
(hopMHUpOBaHUS CYKICHHUHA IO
COOTBETCTBYIOLIHM
po¢h)eCCUOHATBHBIM
npobaeMam;

8. Oco0enHocTH peaim3allui JTUCHUIIJIMHBI JIS1 HHBAJIU/I0B U JIMI ¢ OrPAaHUYCHHBIMH
BO3MOKHOCTAMH 3/10POBbA

Jlns  oCylecTBICHUS TPOLEAYp TEKYIIer0o KOHTPOJS YCIEeBAEMOCTH M TMPOMEXYTOYHOU
aTTecTaly 00YJArOIIUXCS CO3/IaHbI (DOHJIBI OIICHOYHBIX CPEJICTB, aJalTUPOBAHHBIC JIUISI MHBAIHJIOB U
JUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3[0POBBS M TO3BOJISIONIME OIEHUTHh JOCTHKCHHE WUMHU
3alUIAHUPOBAHHBIX B OCHOBHOM 00pa30BaTENIbHOW MPOTpaMMe pe3yJbTaTOB OOYUYEHHS U ypPOBEHb
c(OpPMUPOBAHHOCTH BCEX KOMIIETCHIIMM, 3asBICHHBIX B o0Opa3oBareibHON mporpamme. Dopma
MPOBEJICHUST TEKyIIed aTTecTallud JUIS CTYJACHTOB-UHBAIHMJIOB YCTAHABIMBACTCS C  YICTOM
WHIUBUAYATbHBIX TICUXO(PU3UUECKUX OCOOEHHOCTEH (YCTHO, MUChMEHHO Ha OyMmare, MUCbMEHHO Ha
KoMIeroTepe, B (popme TectupoBanusl U T..). [Ipu TecTHpoBaHWU ISl CIIA0OBHISANINX CTYICHTOB
UCIOJNB3YIOTCA (POHIBI OIEHOYHBIX CPEJICTB C YKPYMHEHHBIM IpudToM. Ha sk3aMeH mpuriamaercs
COTPOBOXKIAIOIINH, KOTOPBIM OOECIEYMBAET TEXHUYECKOE COMPOBOXIACHUE CTyaeHTy. [lpu
HEOOXOUMOCTU CTYJEHTY-UHBAIHUAY TMPEAOCTaBISETCS TOMOTHUTEIFHOE BpeMs A TOJATOTOBKHU
OTBEeTa Ha 9k3aMeHe (wiM 3adere). OOyuaromuecss ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 370POBbS U
oOyudaroluecss MHBAIUIB 00ECIIEYMBAIOTCS TEYATHBIMH M DJICKTPOHHBIMH 00pa3oBaTeNbHBIMU
pecypcamu (MpOTpaMMBbl, ydeOHBIE TOCOOHWS JUIsi CaMOCTOATENbHOW paboThl W T.1.) B ¢opmax,
aIaITUPOBAHHBIX K OTPAaHUYCHUSM UX 37I0POBbSI U BOCTIPUATHS HH(POPMAIIUH:

1) s MHBAIUIOB M JIMII C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3I0POBBS

I10 3PEHUIO:

-IUIS CJICTIBIX: 3aJaHdsl JUIA  BBINIOJIHEHWUS HAa CEMHWHApaxX M IMPAKTHYECKUX 3aHATHIX
oopmisrOTCs  penbeHO-TOUeYHBIM MIpUPTOM bpaiinsg umu B BUAE DIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TTOMOIIBI0O KOMITBIOTEPA CO CIEIUAIN3HPOBAHHBIM IMPOTPAMMHBIM 00eCTICYCHHEM IS
CIIETIbIX, JMOO 3aYUTHIBAIOTCS ACCHUCTEHTOM; IHCHMEHHBIE 3aJlaHUsl BBITIONHSAIOTCA Ha Oymare
penbeHO-TOYeUHBIM  TIpudTOM bpaiis wiM  Ha KOMIBIOTEpEe CO  CHEIHAN3HPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHHEM ISl CIETbIX 00 HaTUKTOBBIBAIOTCS aCCUCTEHTY; O0ydJarOmUMCs s
BBITIOJTHEHUS ~ 3aJaHUsl TPH  HEOOXOAMMOCTH  TPEIOCTABISCTCS  KOMIUIGKT  MUCHBMEHHBIX
MPUHAJISKHOCTe u Oymara A muchMa penbedHo-TouedHbIM ImpudToM bpaiins, KoMmbloTeEp CO
CHEIIHATM3UPOBAHHBIM TIPOTPAMMHBIM 00€CTICYCHHEM JTS CIICTIBIX;
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- JUTsl cabOBUIAIINMX: 00eCIeYnBaeTCs WHIMBUYyaTbHOE PABHOMEPHOE OCBEIICHUE HE MEHEe
300 mrokc; oOydYaromuMcst ISl BBIMOJIHEHHWS 3afaHds TMPH HEOOXOJUMOCTH TPEAOCTABISETCS
YBEIMUMBAIOIIEE YCTPOMCTBO; BO3MOXKHO TAaKXKE WCIIOIH30BAHHNE COOCTBEHHBIX YBEIMYMBAIONINX
YCTPOWCTB; 3a/1aHUs JIJIsl BRITIOJHEHUS 3a/1aHUi 0(OPMIISIOTCS] YBEIIMYCHHBIM MIPUPTOM;

2) JUTsl MHBAIM/IOB U JIMI[ C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI

10 CIIYXY:

- IS TIyXUX ¥ CIa0O0CIBIMIANINX: 00€CIIeYNBACTCS HATMYUE 3BYKOYCHIIMBAIOIIEH anmaparypbl
KOJUICKTUBHOTO  TIOJIb30BaHUS, NPU  HEOOXOMUMOCTH  OOydYalOmIMMCS  TPEAOCTABISETCS
3BYKOYCWJIMBAIOIAsl ~ anmapaTypa WHAMBHIYaJIbHOTO IIOJIb30BAHUS; IPEIOCTABISIFOTCS — yCIYTH
CYpZIOTIEPEBOUNKA;

- UL CIICNIOTVIYXUX JIOMYCKaeTcss TIPUCYTCTBHE AaCCHUCTEHTA, OKAa3bIBAIOUIETO YCIIYyTH
tudrocypronepeBoaurnka (MOMUMO TpPEeOOBAaHMIA, BBHIMOTHSIEMBIX COOTBETCTBEHHO ISl CJICTIBIX U
TIIyXuX);

1) a7t ML ¢ TSKEIBIMU HAPYIICHUSIMH PEYH, TIIYXUX, CITA00CIIBIIIAIINX JICKIIMA U CEMHHAPHI,
MIPOBOJIUMBIE B YCTHOH popMe, MPOBOAATCS B TUCbMEHHOU (opMme;

2) JUTsl MHBAIM/IOB U JIMI[ C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS,

UMCIOIINX HAPYIICHUS ONIOPHO-/IBUTaTEIBHOTO arapara:

- JUIS JIAI] ¢ HApyIICHUSMHU OIMOPHO-JIBUTATEIILHOTO aIllapara, HapyImeHUSIMU JBUTATEIbHBIX
GYHKIMHA BEpXHUX KOHEYHOCTEH WIJIM OTCYTCTBHEM BEPXHHMX KOHEYHOCTEW: MHCHMCHHbBIC 3allaHHsI
BEITIOJTHSIOTCS Ha KOMIIBIOTEPE CO CICIHATU3UPOBAHHBIM TPOTPAMMHBIM 00ECIICUYCHUEM HITH
HA/IMKTOBBIBAIOTCSI ACCHCTEHTY; BBITIOJHECHUE 33JJaHUl (TECTOB, KOHTPOJIBHBIX padoT), MPOBOIUMBIC B
MUCEMEHHOU (hopMe, TPOBOAATCS B YCTHOH (hopMe IyTeM OIpoca, 6ece bl ¢ 00yIAFOIIUMCHS.

9. YueOHO-MeTOIMUYECKOE U HH(POPMAIMOHHOE ODecTeYyeHne TUCIHIIHHbI
9.1. JIutepartypa:

1. Hanxo II. E., TTonoB A. I'., KoxxeBaukoBa T. f. Beiciiast MmaremaTika B yOpaKHEHHUSIX U
3amavax. Y.1, Y.2. -M.: Briciias mkona, 2013.

2. I'mypman B. E. Teopusi BeposTHOCTE W MaTeMaTHuYecKash cTatucThka.—M.: Bricmias
mkona, 2013. (6bubnuoreka kadeapsr)

3. Mucemennsnid JI. T. KoHcnekT seknuii mo BeIciield Matemaruke. [lomHblid Kype. — M.:
Beiciias mikona, 2013.(0ubnroTeka kadeapsr)

4. CaunoB A. A. Kpatkuii Kypc BbICIIel MaTeMaTuku, ToM. 1, Tom 2. — I'po3nsiii, 2016, 2019.
(bubmuotexa ITHTY)

5. Kpemep H.III. Teopust BeposiTHOCTEH M MaTeMaTuueckast cratuctuka.- M.: KOHUTH 2007.

6. AonynxamunoB C. C., AcxaboB C. H., berunrupue M. A., Cumonenko P. A. Kparkuit
KypC T€OpUHU BEPOATHOCTEN U MAaTEMATUYECKON CTATUCTUKU: TEOPHS, IPUMEPHI, TUIIOBBIE

pacuérbl. YuebHOe mocobue sl CTYJEHTOB TEeXHHYECKUX BY30B. —PoctoB-Ha-/lony: OOO
«/Inanazon», 2001 (oubnuorexa ITHTY)

7. baraesa M. T. COOpHUK 3a/1a4 10 JTUHEHHON U BEKTOPHOI! ainredpe 1 aHaTUTHYECKON

remetpun.— ['posnsiii, UL I'THU, 2007.(6udarnotexka [THTY)

8. Hamaesa JI. III., CocnambekoBa JI. C. Coopuuk 3anau. AuddepeHunanbable ypaBHEHUS.—
I'posusriit, UIIL[ I'THH, 2010. (6ubmuotexa ITHTY)

9. CaunoB A. A. KpatHble, KpUBOJMHEHWHBIE U TIOBEPXHOCTHBIE HHTETpallbl. Y4yeOHoe mocodue
1o uzyuenuto pazaena. — ['pozusiit, UIIL I'THU, 2010. (6udauoreka [THTY)

10. CamnoB A. A. Bricmas maremaTtnka. YuciaoBble W (YHKIMOHAJbHBIE Psiabl. Y4eOHO-
METOJIMYeCcKoe Mocobue mo uzydeHuro paszzaena. — ['posuwii, UIIL ITTHTY, 2013.(6ubnuoreka
[THTY)

11. TauvaeB A.M. [luddepennunanbHoe ncyrcaeHue GyHKIMN OAHON epeMeHHO. — ['po3HBbIH,
UIII I'THHA, 2009. (oubauorexka ITHTY)

12. T'awaeB A.M. HHTerpanbpHOe Hcunciaenne QyHKIMU OHON iepeMeHHo. — ['po3usiid, UITL]
I'THUH, 2009. (6ubmmorexka [THTY)

13. MaromaeBa M.A., Mcaesa JI.M. [IpakTuky™m 1o BBICIIEl MaTeMaTHKe, 9acTh 1,2,3. —
I'po3usiii, 2019.(6ubmmotexa ITHTY)
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9.2. MeTtoanyecKue yKa3aHus 1JIs 00y4aOIIHXCSI 10 OCBOEHHIO THCIHILTHHbI
(MpuJIoKeHune)

10. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCIHIINHBI

3a kadenpoil 3akpervieHbl: JeKmuoHHas ayauTopus Ne 1-08, ocHaméHHas TabauuamMu u
yeprexxkamu; ayauropun Ne 2-08, Ne 2-29, Ne 2-31, Ne 2-33, Ne 2-35, Ne 2-39, nns mpoBeaeHus
MPaKTUYECKUX 3aHATHH 1 aya. Ne 2-12 — njist Cnosib30BaHUs B Ka4€CTBE KOMITBIOTEPHOTO Kiacca. B
ATOM KJIACCE YCTAHOBJICHBI 15 KOMITBIOTEPOB, KOTOPHIE UCIIOIB3YIOTCS ISl CAMOCTOSITEIIBHOM PaOOTHI
CTYJICHTOB C HCIIOJIb30BaHHEM OOYyYalOlUX MPOrpaMM, COCTABIICHHBIX MPEIOAaBaTeIsIMU KaQeapsl;
3/1€Ch JK€ BO3MOYKHO MCIIOJIb30BaHNE KOHTPOJIUPYIOIIMX MTPOrpamMM I MpruéMa 3a4€TOB U HK3aMEHOB.

11. lomosiHeHMs1 M U3MeHeHHUsI B pa0oyeii nporpaMmMe Ha y4eOHbIi 1o

JloTioyIHeHUsT ¥ W3MEHEHHUs B pabodme TporpaMMbl BHOCSTCS €XKETOMHO Iepe] HadaaoM
HOBOTO y4eOHOTO Trojia 1o gopme.
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noteHT Kadenpsl «Beiciiasi v puKiIaHas MaTeMAaTHKa M Aonynxamuaos C.C.
COI'JTIACOBAHO:
3aBeayronuii kadenpoit «Beicias u mpukiagHas MaTeMaTUKA M I'ayaeB A.M.
3aBenytouuii kadeapoit
«OKOHOMUKA U yNPaBICHUE HA IPEIIPUITUL - Sxy6oB T.B.
M e
i d
Hupexrop IYMP Maromaesa M. A.
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INPHJIO’)KEHUE

MeToanuyeckne yKa3aHusl 0 OCBOCHUIO U CHUIIMHBI
«MaTeMaTHKAa»

1. Meroanyeckue ykKa3aHusi 1Jsi 00y4YarolIUXCS MO IUVIAHUPOBAHUIO M OPraHU3alMU
BpeMeHH, He00X01MMOr0 1JIsl 0CBOCHHS JTHCIUIIJIHHBI.

N3yuenune pekoMeHayeTcs HayaTh ¢ O3HAKOMJIEHUS ¢ paboueil mporpaMMol AMCLUUILINHBI, €€
CTPYKTYpPOil M conep>KaHHEeM pa3/eioB (Moaynei), pOHAOM OLEHOYHBIX CPEACTB, O3HAKOMHUTHCS C
y4eOHO-METOIMYECKUM 1 UH()OPMAIIIOHHBIM 00€CIIe4eHUEM TUCLIUITIIMHBI.

Jucunmmna «MaTtematuka» cocTouT u3 11 cBsi3aHHBIX MEXy cO00I0 TeM, 00eCTIeUnBAIOIINX
1ocJe10BaTeNbHOE U3YUEHNE MaTepraa.

OOyuenue 1o TUCHUILIMHE «MaTeMaTuka» OCyIIECTBIISIETCS B CIEAYIOMUX (popmax:

1. AyauTopHsle 3aHsTUs (JIKIIUH, TIPAKTUYECKHE).

2. CamocrosiTenbHast paboTa CTyJIeHTa (IMOATOTOBKA K JIKIMSAM, MPAKTUYECKHM 3aHSATHSIM,
pepepataMm U HHBIM (opMaM IUCBMEHHBIX pabOT, HWHAMBHUIyaldbHas KOHCYJbTALUs C
IIpenoaBaTeieM).

3. UnTepaktuBHble (HOpMBI NMPOBENCHUS 3aHATUN (JIEKLUA-AUCKYCCUS, TPYNIIOBOE PELICHHUE
Keiica u 1p. GopMBI).

VYuebHbII MaTepuas CTPYKTYPHUPOBaH UM M3y4YeHHME JAMCLUUIUIMHBI IPOU3BOJIUTCS B
TEMaTHYECKOH IIOCIIe0BATENFHOCTH. KaX710My NpakTHYeCKOMY 3aHATHIO U CaMOCTOSATEIBHOMY
M3YYEHUIO MaTepuaja IpeaIIecTBYeT JeKUHs Mo JaHHOH Teme. OOywaromuecss caMOCTOSATENBHO
MIPOBOJIAT PEABAPUTENHHYIO MMOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTHBHOE M TBOPUYECKOE YUACTHE B
00CYX/IeHUM TEOPETHUYECKHX BOIPOCOB, pa3bope MpOOIEMHBIX CHUTyalMd M MOUCKOB MyTed uX
pemenust. MHorme npoOJeMbl, H3y4aeMble B Kypce, HOCAT JMCKYCCHOHHBIN XapakTep, 4TO
IpearnosaraeT UHTEPaKTUBHBIN XapakTep MPOBEACHUS 3aHATUN Ha KOHKPETHBIX pUMeEpax.

Ornucanue nociae10BaTeIbHOCTH ACHCTBUN 00yYaroerocs:

[Ipy wn3ydyeHum Kypca cienyeT BHHUMATENbHO CIIyIIaTh U KOHCIIEKTUPOBATb MaTepual,
W3JaraeMplii Ha ayJUTOPHBIX 3aHATHAX. /I ero MOHMMaHUST W KAuYeCTBEHHOTO YCBOCHHS
pEeKOMEHAyeTCs CIeyIolIast Mocae10BaTeIbHOCTh IeHCTBUM:

1. Tlocme oOKOHYaHHWS Y4YEOHBIX 3aHATHH [UIS 3aKpeIUieHWsT MaTepualia IPOCMOTPETh M
00yMaTh TEKCT JICKIMH, MPOCIYIIAHHOW CeroiHs, pa3oOparh paccMoTpeHHble mpumepsl (10 - 15
MUHYT).

2. Ilpu MOArOoTOBKE K JIEKIMU CIEAYIOUIET0 JTHS TMOBTOPUTH TEKCT MPEAbIAYyLIeH JIEeKIHH,
olyMaTh O TOM, Kakasi MO>KeT ObITh cienytomas teMa (10 - 15 munyT).

3.B Teuenue Hepenu BEIOpaTh BpeMs Uil pabOThI ¢ TuTepaTypoit B Oubanoreke (o 1 yacy).

4. Tlpu TOATOTOBKE K MPAaKTUYECKOMY 3aHATHIO TIOBTOPUTH OCHOBHBIC TIOHSTHS IO TEME,
U3YyYUTh puMepsl. Perras KOHKPETHYI0 CUTYyalltIo, - IPEABapUTENbHO MOHATh, KaKO TeOpeTHUeCKuit
MaTepHuall Hy’KHO UCIIOJIb30BaTh. HaMeTHTh T1aH perieHus, monpoboBaTh Ha €ro OCHOBE PEemuTh 1 - 2
MPAKTUYECKHE CUTYALHH.

2. MeToauueckne yka3aHus mo padore 00y4arouuxcsi BO BpeMsi IpoBeeHUs JIEKIUIA.

Jlekuuu  far0T  OOydarOIIMMCS ~ CHCTEMAaTH3MpPOBaHHbIE 3HAHMSA 1O  JAMCLUIUIMHE,
KOHIICHTPUPYIOT WX BHUMaHHWE Ha HauOoJiee CIOXHBIX W BAXKHBIX BOIpocax. JIeKIuu 0oOBIYHO
U3JIaraloTcsl B TPAJUIIMOHHOM WM B MpoOiIeMHOM cTuiie. /|1 CTyAeHTOB B OOJBIIMHCTBE CIIy4aeB B
npobreMHOM cTuie. [IpoOneMHBId CTHIIb MO3BOJISIET CTUMYJIHPOBATH AKTUBHYIO IMO3HABATEIBHYIO
JeSITeNbHOCTh OOYYaIOIIMXCS U UX MHTEpeC K JUCHUIUIMHE, (OPMUPOBATH TBOPUYECKOE MBIIUICHUE,
npuberaTh K MPOTHBOIIOCTABJICHUSIM U CpAaBHEHHSIM, JIeiaTh 0000IIeHNs, aKTHBU3UPOBAaTh BHUMaHHE
o0yyYaroImuxcs MyTeM MOCTAHOBKU MPOOIEMHBIX BOIIPOCOB, MOOLIPAThH AUCKYCCHIO.

Bo Bpems JNEKIMOHHBIX 3aHATHH PEKOMEHIYETCS BECTH KOHCIEKTHPOBAHWE YYEOHOTO
Marepuaina, oOpamaTb BHUMaHHEe Ha (OPMYJIMPOBKUM M KaT€rOpPHH, PACKPHIBAIOIINE CYTh TOTO WIH
WHOTO SIBJICHUSI, HJTH TTPOIIECCOB, BHIBOJIBI M TIPAKTHYECKUE PEKOMEH/IAIIHN.

KoHcnekT nekuuu Jiydiie HmoJpas/esiaTh Ha MyHKThI, COONIIOJIasi KPAacHYI0 CTPOKY. DTOMY B
OOJBIIION CTeneHu OyayT CrTOCOOCTBOBATH BOMPOCHI TIJIaHa JICKIIUH, MPEIOKEHHBIE TTPETIOIaBaTEIISIM.
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Crnenyer oOpamiaTb BHMMaHHE Ha aKLEHTHI, BBIBOJBI, KOTOpBIC JAETAaeT IpernojaBaTellb, OTMedast
HauOoyiee BaXHbIE MOMEHTBHl B JIEKIIMOHHOM MaTepualleé 3aMEYaHMAMU «BA)XXKHO», «XOPOILIO
3alIOMHUTH» W T.I. MOXHO JAenaTb 3TO W C TOMOLIbIO Pa3HOIBETHBIX MAapKEpPOB WM pPYYEK,
[OTYEPKUBAsi TEPMUHBI U OIIPEICIICHUS.

LlenecooOpa3Ho pa3padoTaTh COOCTBEHHYIO CUCTEMY COKpaIlleHUI, a00peBHaTyp U CHMBOJIOB.
OpnHako npu fanpHele padoTe ¢ KOHCIEKTOM CUMBOJIbI JIy4lle 3aMEHUTh OOBIYHBIMU CIIOBAMU IS
OBICTPOTO 3PUTEIHHOIO BOCHIPUATHUS TEKCTA.

PaGoTast Hajg KOHCHIEKTOM JIEKIMM, HEOOXOIMMO UCIONb30BaTh JUTEPATypy, KOTOPYIO
peKoMeH0BaNl TpenojaBareib. MIMeHHO Takas cepbe3Has, KpONOTJIMBas paboTa C JIEKLHOHHBIM
MaTepHaioM MO3BOJHT ITyOOKO OBIIAIETh TEOPETHUECKUM MATEPUATIOM.

Tematuka Jekuui 1aercs B paboyei mporpaMme JUCHUIUINHBL.

3. MeToauyeckue ykazaHusi 00y4aloMMCs 110 MOAT0TOBKeE K MPAKTHYECKUM 3aHATUIM.

Ha npaktuueckux 3aHATHUAX MPUBETCTBYETCS AKTUBHOE Y4acTHE B OOCYXIEHUM KOHKPETHBIX
CUTYyaluid, CIOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAaHUH HaX0AUTh Hanbosee 3 (HEeKTUBHBIC PEIICHUS
[IOCTaBJIEHHBIX MpPO0JeM, yMETh HAxXOAMTh IIOJE3HBIN JONMOJHUTEIbHBIM MaTepual MO0 TeMaTHKe
CEMHUHAPCKUX 3aHSATHM.

CrylleHTy peKOMEHIyeTCsl CelyoIlasl cxemMa MOJArOTOBKH K MPaKTHYECKOMY 3aHATHIO:

1. OsnakomiieHHE C IUIAHOM MPAKTUYECKOTO 3aHSITHs, KOTOPBIM OTpa)kaeT CoJAepKaHHE
IPEUI0KEHHON TEMBI;

2. [TpopaboTaTh KOHCIIEKT JICKITUH;

3. IIpounTaTrh OCHOBHYIO JIUTEPATYPY.

B nmpouecce noaroroBkM K IMPaKTUYECKUM 3aHATUSAM, HEOOXOAMMO oOpaTuth o0coboe
BHUMaHME Ha CAMOCTOSITEIbHOE H3y4YE€HHE PEKOMEHJOBaHHOW mureparypel. Ilpu Bcell moiHoTE
KOHCIEKTUPOBAHHUS JIEKIIMU B HEH HEBO3MOXHO M3JI0KHUTh BECh MaTepHall U3-3a JIMMUTA ayIUTOPHBIX
yacoB. [loaTomy camocrosiTenbHas paboTa ¢ yduyeOHHMKAaMHu, Y4eOHBIMM IOCOOHMSIMM, Hay4yHOH,
CIPaBOYHOM JINTEPATYPOH, MaTepUagaMu MEpUOJUUECKUX u3aaHuil u MHTepHeTa sBisercs Haubosee
3GGEKTUBHBIM  METOAOM  IOJIYYEHHUs JIONOJHUTEIbHBIX 3HAHUH, [O3BOJIAET 3HAUYUTENBHO
aKTUBH3MPOBATh TPOIECC OBIAACHHS WHPOpPMAIMEd, crocoOCcTByeT 0Oosee TiayOOKOMYy YCBOCHHIO
M3ydaeMoro marepuana, GOpMHpYeT y CTYJEHTOB OTHOIIEHHE KOHKpeTHOW mpobieme. Bce HoOBbIE
MOHATHUS TI0 M3Y4aeMOW TeMe HEOOXOIMMO BBIYYHTh HAM3YCTh W BHECTH B TJIOCCAPHMA, KOTOPBIHA
11eJ1eco00pa3HO BECTH € CAMOr0 Hayaja U3y4eHus Kypca,

4. OTBETUTH HA BOTPOCHI IJTaHA TIPAKTUIECKOTO 3aHSTHUS;

5. BeInonHuTh oMaliHee 3a1aHue;

6. [IpopaboTaTh TeCTOBBIEC 33/IaHUS U 3a]1a4H;

7. Ilpu 3aTpyiHEHUAX CPOPMYINPOBATH BOIPOCHI K MPENOaBaTeNo.

PesynpraT Takoil paboThl TOJKEH MPOSBUTHCS B CIIOCOOHOCTH CTYJEHTa CBOOOJIHO OTBETUTH
Ha TEOpPETUYECKHE BONPOCHI MPAaKTUKyMa, BBHICTYNAaTh M Y4acTBOBAThb B KOJUIEKTMBHOM OOCYXIEHUH
BOTIPOCOB HM3yYaeMOW TEMbI, NPAaBWIBHO BHINOIHATh NPAKTUYECKAE 3aJaHUS W WHBIC 3a/IaHus,
KOTOpbIE TAI0TCs B (DOH/IE OLIEHOYHBIX CPEACTB AUCLUIUINHBL.

4. MetoauyecKue yKazaHUusl 00y4alomMMCs 110 OPraHU3alii CaMOCTOATEIbLHONH padoThI

Llenb opranu3ay caMOCTOSATEIbHOW paboThl Mo AUCHUIUINHE « MaTeMaTHKa» - 3TO
yriayOJeHue U pacliupeHre 3HaHui B 001aCTH MaTeMaTHKH;

(dopMHpOBaHUE HABBIKA U HHTEPECA K CAMOCTOSATENIbHOM MO3HABATENBHOM eI TeTbHOCTH.

CamocTosTenbHas pabota 00y4daroIuXxcst sIBISETCS BaKHEHIIIUM BUJIOM OCBOSHHS COJEpKaHUS
JMCLUIUIMHBL, TOJITOTOBKU K MPAKTUUYECKUM 3aHATHIM U K KOHTPOJIbHOM paboTe. Crozia e OTHOCSATCA
U CaMOCTOSITeNIbHOE YINIyOJIeHHOe M3yueHue TeM JucuuiuimHbl. CamocrosiTenbHas —pabora
NPEJCTaBIseT COOON IMOCTOSHHO JIEHCTBYIOIIYIO CHUCTEMY, OCHOBY O0pa3oBaTeIbHOIO Ipolecca H
HOCHUT HCCJIEIOBATENIbCKUI XapakTep, YTO TMOCIYXHUT B OyIylIeM OCHOBAaHUEM JJis HaIlMCaHUS
BBIITYCKHOW KBaJTH(PUKAIIMOHHOMN paboThl, MPAKTUYECKOTO MPUMEHEHUS TOTyYEeHHBIX 3HAHUH.

Opranu3zanys caMOCTOSTETbHOM paboThl 00yUYaOIIUXCsl OPUEHTUPYETCSI HA aKTUBHBIE METOIbI
OBJIQJICHUSI 3HAHUSAMH, pPa3BUTHE TBOPYECKUX CHOCOOHOCTEH, TMepexoJ OT MOTOYHOro K
MHIUBUAYATU3UPOBAHHOMY O0YUYEHHIO, C YIYETOM NOTPEOHOCTEN U BOZMOKHOCTEHN JINYHOCTH.

[lpaBunbHas oOpraHu3alys CaMOCTOSATENBHBIX YYEOHBIX 3aHATUH, UX CHCTEMaTHUYHOCTb,
1enecoo0pa3Hoe IUTAHUpPOBaHHE padovyero BPEMEHHM IO3BOJISIET CTYJEHTaM pa3BUBAaTh YMEHHUS U
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HABBIKM B YCBOCHHMH M CHUCTEMATH3AaIlUU MPHOOPETaeMbIX 3HAHUI, 00ecreunBaTh BBHICOKHI ypOBEHBb
YCIeBAaEMOCTH B IIEPUO 00YUEHHUSI, TOJyYUTh HABBIKU MOBBIIICHUS TPO(EeCCHOHATEHOTO YPOBHS.

CamocTosTenbHas paboTa peann3yercs:

- HEMIOCPEACTBEHHO B MIPOIECCE ayAUTOPHBIX 3aHITHI - Ha JIEKLIUAX, IPAKTUYECKUX 3aHITUSIX;

- B KOHTAaKTe C IperojaBaTelieM BHE PaMOK PACIUCaHUsl - Ha KOHCYJIbTAMSIX O y4eOHBIM
BOIIPOCaM, B XOJ€ TBOPYECKUX KOHTAKTOB, NMPHU JUKBHUJALUU 3aJ0JDKEHHOCTEH, NMPHU BBITOJHEHUU
WHIVUBUAYATBHBIX 3a/IaHUHU U T.1.

- B Oubmuoreke, jaoMa, Ha Kadeape IPH BBHIMNOJHEHUH OOYYAOIIMMCS YYEOHBIX H
MPAKTUYECKHX 3a]1au.

Buast CPC u kputepuu O1ieHOK

(mo 6amnbHO -peituaroBoit cucteme I THTY, CPC onenuBaercs B 15 6amioB):

1. TembI caMOCTOSATEIHLHOTO U3YUYCHUS

2. 3ajauu JUIsi CAaMOCTOSITEIbHOTO PEIIeHUs

3. BapuaHT KOHTpOJIbHON pabOTHI

Tembl 1711 caMOCTOSITENBHOM pabOThl MpONHCAHBI B pabouell MporpamMMme JAUCLUUILIHHBL.
O PEeKTUBHBIM CPEICTBOM OCYIIECTBICHHUS OOYYAIOIIUMCS CaMOCTOSITEIIbHON pabOThl SBISETCS
ANEeKTpOoHHas WH(OpPMAaLMOHHO-00pa3oBaTeNbHasl cpefa yHHBEPCUTETa, KOTopas oOecleuyuBaeT
JOCTYN K y4eOHBIM IUTaHaM, pabOoYuM TporpaMMaM JAWCIHIUIAH (MOIYJICH), MPAKTHK, K WU3JaHUSIM
ANEKTPOHHBIX OMOIMOTEUHBIX CHCTEM.

27



