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1. He.]'l](l H 3aJJa94 JUCHHUIIJIHNHBI

Heabo MaTeMaTH4YecKOro oOpa3oBaHHs OakayiaBpa sSBISETCS: 0O0ydEHHE CTYICHTOB OCHOBHBIM IIO-
JIOKEHHUAM U METOJIaM MaTeMaTUKHU, HaBbIKaM ITOCTPOEHUSI MAaTEMAaTUUECKUX J0Ka3aTeNIbCTB ITyTeM JIOr U-
YECKUX PacCyXJIEHUH, METOJaM pelIeHUs 3a/1ad.

3agavyamMu U3y4eHUs JUCLMILUIMHBI SBIISETCS 00y4YE€HUE CTYJEHTOB OCHOBHBIM MaTeMaTHYECKUM Me-
TO/aM, UX 3HAKOMCTBO C Pa3jIMYHBIMH MPUIOKEHUSIMH 3TUX METOJOB K PELICHUIO IMPAaKTUYECKUX 3ajad,
Jie1asi IIpy 3TOM YIIOp Ha Te pa3/ieiibl MaTeMaTHKH, KOTOPbIE B COOTBETCTBUHU € Y4EOHBIMHU IJIAHAMU UMEIOT
B)KHOE 3HAUEHHUE ISl TOTO WIIM MHOTO PO(UIIS MOrOTOBKY CHICIUATICTOB.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl
MaremaTuka oTHOCHTCS K 6710Ky b1 00s13aTenbHOi yacTi y4eOHOTO I1aHa.
JlaHHas IUCHMILIMHA SBJSIETCS MPEALIECTBYIOIIEH s CIEeIyIOLUX eCTECTBEHHOHAYYHbIX M OOLIenpo-
(beccroHaTBHBIX YYEOHBIX AMCIUILINH, TPEAYCMOTPEHHBIX B YUYEOHBIX IUIaHAX MpoQWiIeH HaIpaBICHUS
«OxoHoMuKa»: MHpopmaruka, CraTucTuka, DKOHOMETpUKA, MaTeMaTnyeckue MEeTOIbl U MOJIENU B 3KO-
HOMUKE, MUKPO3IKOHOMUKA, MaKpOIKOHOMUKA.



3. IlepeyeHb NJIAHUPYEMBbIX Pe3yJILTATOB 00yUYeHHUsI N0 TUCHMIJIHH

Tabmauua 1

Koa mo ®I'OC

I/IH)II/IKaTOPLI JOCTHIKCHUSA

IInanupyemble pe3yJbTaThl
00y4eHHusI MO AUCHUILINHE
(3YB)

OIIK-2.

Cnocob6en OCYHIECTBJISATH
cOop, o0paGoOTKYy M CTaTH-
CTHYECKHII aHAJIN3 JaHHBIX,
HEOOXOUMBIX /ISl pelleHust
MOCTABJICHHBIX JKOHOMHYeE-
CKHX 3aJa4

3HATBH METO/Ibl PELICHUS CUCTEM
JMHEHHBIX ajireOpanyecKux
ypaBHEeHUU, OCHOBHI nuddepen-
LUPOBaHUS U HUHTErPUPOBAHMS
bynkuui, pemeHus auddepeH-
[UAJIbHBIX YPAaBHEHHH, OCHOBHbIE
MIOJIO)KEHUST TEOPUH BEPOATHO-
CTel M MaTeMaTHYecKOW cTaTu-
CTHKH, TEOPUHU PSJIOB.

YMerbp COCTaBIATH ypaBHEHUS
OpsAMbIX M KPHUBBIX JIMHUI Ha
IVIOCKOCTH M B IPOCTPAHCTBE,
IIOBEPXHOCTEH BTOPOIO MOPSJIKA,
T epeHMpoBaTh U HUHTETPH-
poBaTh (YHKIMM OJHOM U He-
CKOJIbKHX TIEPEMEHHBIX Ha JKC-
TPeMyM, pemliath mpocTeiimue
muddepeHanbHble  ypaBHEHUS,
UCCIIeIOBaTh HAa CXOJUMOCTh ps-
IIbl, HaXOJUTh YHCIIOBBIE Xapak-
TEPUCTHKH CIYyYalHBIX BETUYUH
Baagerb: Meronamu pemieHus
3ajady  aireOpsl M TEeOMETpPHUH,
mupdepeHIMaITbHOr0 U HHTe-
rpaibHOr0 HcuucieHus, audde-
PECHIIMANBHBIX YpaBHEHHIA, METO-
JJaMH TIOCTPOEHMsI MaTeMaThyde-
CKHUX MoOJeNel Juisd 3a/1a4, BO3HU-
KaIOLINX B WH)XEHEPHO-
SKOHOMHUYECKOHN ITPAKTHKE.




4. O0beM NMCUMILIMHBI M BUJbI Y4eOHOH padoThl

Tabnuua 2
Bcero u/3.ex. CemecTpnl

Buab1 yueoHoii 000 0300
padoThI (01010 0390

1 2 3 1 2 3
Konrakrnas padora | o056 | 10028 | 68 | 64 | 68 | 34 | 32 34
(Bcero 4yacon)
B Tom uucie:
JIEKIIUU 100 50 34 32 34 17 16 17
fpakTircciie 100 50 34 32 34 17 16 17
sausatus [13
Cawoctosrentnas | 11519 4 (512142 | 148 | 116 | 148 | 182 | 148 | 182
padora (Bcero)
B ToM uncie:
BI)IHOJIHCHI/IE) 54 _ 18 18 18 _ _ _
nucbMeHHou CP
noaroroska k KP o
pyOexHOU 24 — 8 8 8 — — —
aTTeCTALUU
U3y4YEeHHE BOMPOCOB,
BLIFICCCHHDIX Ha 176 378 69 38 69 137 | 104 | 137
CaMOCTOSTEILHYIO
pabory
TTOATOTOBIA K HIpaK- 50 26 17 16 17 9 8 9
THYCCKHUM 3aHATUAM
HOATOTOBKA K 108 108 36 36 36 36 36 36
9K3aMeHY/3aueTy
Bua oTueTrHoCcTH IK3. 3auér IK3. IK3. 3auér IK3.
O6umast TpyaroeMKocTh | 612/17 612/17 216/6 180/5 216/6 216/6 180/5 216/6




5. Coneprxxanue IMCHUILTHHBI

5.1. Pa3geinl AMCHUILIMHLI U BUABI 3aHATHH

Tabnuna 3
HanmeHnoBanme Yacsl Yacsl
Nen/ Bcero
I pa3jiena TUCHUILIHHBI JEKIHOHHbIX | MPAKTHYECKUX |
1o ceMecTpam 3aHATHI 3aHATHI
1 cemectp
Bcero 34 34 68
1. Jluneitnas anreopa 6 6 12
2. | DnemeHTHI BEKTOPHOU anreOpsl 4 4 8
3. AHaIMTHYECKAsi TEOMETPHUS 6 6 12
4. Teopus npeaenon 6 6 12
HuddepennnanpHoe
5. UCYHCIIeHUE (PYHKIIMH OJHON 12 12 24
MEPEMEHHOM
2 cemecTp
Bcero 32 32 64
Hudbdepennmansaoe
1. UCYHCIIEHNE PYHKIUU 6 6 12
HECKOJIBKUX MTePEMCHHBIX
5 I/IHTeraJ'IBHOGv ncuucieHne. 16 16 30
(GYHKIIH OHON TIEpeMEHHOM
3 Huddepenunanbuble 10 10 20
' YpaBHEHUS
3 cemecTp
Bcero 34 34 68
1. Psinbt 16 16 32
2 Teopus BepossTHOCTEN U 18 18 36
MaTeMaTH4YecKas CTaTHCTHKA
Hroro 100 100 200




5.2. JleKuMOHHBIE 3aHATHA

Tabmuua 4

n/n

HauMenoBanue
pa3aena

Conep:xkanue pasaena

l-t cemecTp

JInneiinas aiaredpa

Onpenenurenu 2-ro 1 3-TO NOpsiJKa, UX OCHOBHBIE CBOMCTBA. [lo-
HATHE 00 ompeaenuTeNe n-ro mopsjaka. MuHop u anredpamdeckoe
JIOTIOJIHEHUE 3JIEMEHTA ONpenenauTens. PaznoxxeHue onpenenurens no
AJIEMEHTaM CTPOKHU WM cToyOna. Pemenue cucreM JNMHEWHBIX ypaB-
HeHuid metogoMm Kpamepa. Matpuiiel u aeiicTBust HaJ HUMUA. Mertoz
l"aycca penieHust CUCTEM JTMHEUHBIX YPABHECHUM.

DJ1eMeHThI
BEKTOPHOM ajredpbl

Bekropsl. JIunelinble onepanmy HaJ BeKTopamu. JIMHelHas 3aBHCH-
MOCTb U HE3aBUCHMOCTb BEKTOpOB. baszuc Ha mnockoctu. [Ipoekuus Bek-
Topa Ha ock. KoopauHats! BekTopa. CkalsipHOE, BEKTOPHOE, CMEIIIAHHOE
NPOM3BENICHUsT U MX CBOWcTBA. Hampasiisitomuye KOCHMHYChI BEKTOPOB.
['eomeTpuyeckrii CMBICII BEKTOPHOIO M CMELIAHHOTO ITPOU3BEICHUN.

AHaJIUTHYECKASA
reoMeTpus

IIpsimasg Ha mIockocTU. PasznuyHple BHIBI ypaBHEHUN NIPSIMOW Ha
IJIOCKOCTH. YTOIl MEXAYy NPAMBIMHU. YCIOBHUS NApPAUICIBHOCTU U
NEPHEHAUKYISIPHOCTH IpsMBIX. PaccrosiHue OT TOYKHM 1O NPSMOM.
[enenune orpe3ka B 3aJaHHOM OTHOLIEHUHU. Touka mepeceyeHus nps-
MBIX.

KpuBsie BTOporo nopsiaka: oKpykHOCTb, 3JUIMIIC, THIIepOoIa, mapa-
0oa. KanoHnueckue ypaBHEHHs KPUBBIX BTOPOTO MOPSIKA.

Teopus npenenos

ITpenen ¢yHkuuu B Touke M Ha GeckoHEYHOCTH. OHOCTOPOHHME
npenensl. beckoHeuHo manble QyHKIMU M UX CBOWcTBA. beckoHeuHO
Oonpiive QyHKIMM UM MX CBSI3b ¢ OECKOHEYHO MaibiMU. OCHOBHBIE
TEOpeMBI O Tpenenax. PackpsiTie HeompeneleHHOCTeH. 3ameuaTernb-
Hble npesensl. CpaBHEHHE OECKOHEUHO MaNbIX (QyHKIMH.

[TonsiTne HenpepbIBHOCTH QPyHKIWHU. TOYKH pa3pbiBa, MX Kiaccu(u-
kaiusi. CBoiicTBa (yHKIUH, HEMPEPHIBHBIX Ha CETMEHTE: OrpaHUYEH-
HOCTh, CYIIECTBOBAaHHE HAMOOJIBIIETO W HAWMEHBINETO 3HAUYCHHH,
IPOMEKYTOUHBIE 3HAUECHUSI.




JAudppepennunaibHoe
HCYHCICHHE
(pyHKIUH OHOMI
nepeMeHHOI

[TpousBomHast GyHKIMH, €€ TEOMETPUIECKUI U MEXaHUYECKUH CMBICIL.
Huddepenmpyemocts pyHkmu B Touke. OcHOBHBIC MpaBuia audde-
peHuupoBanust. [IpousBoaHast ciioxHON, 0OpaTHOM, HESIBHOM M TapameT-
pudecku 3agaHHON (QyHKUMA. [Ipon3BOIHBIE OCHOBHBIX 3JI€MEHTapHbIX
bynxumii. uddepeniman ¢ynxuun. MaBapranTHOCTs hopMmbl audde-
peHumaia. IIpoussonusie u mudhepeHImans! BEICIIX HOPSIKOB.

OcHoBHBIE TeopeMbl 0 auddepeHnnpyemMbIXx (YHKIUAX: TEOPEMBbI
®epma, Pomna, Jlarpanxka, Ko, IlpaBuno JlonuTans u ero ucnosib-
30BaHME JJIS1 PACKPBITHS HEOIIPEIeIEHHOCTEH.

HccnenoBanne (QyHKIUMM C HOMOILBIO NMPOU3BOAHON. OTbICKaHME
HauOOJIBIIET0 M HAMMEHBIIEro 3HA4YeHUH (GyHKUuH, TudepeHu-
pyemoii Ha oTpe3ke. MccnenoBanue pyHKIUN HA BBITYKIOCTb, BOTHY-
TOCTh;, TOUKH meperunda. AcumnTorsl GyHKIUH. O0mas cxema uccie-
JIOBaHUS (PYHKLUHU U IOCTPOCHUS ee rpaduka.

2-fi ceMmecTp

AndpepennuuannHoe
HCYHUCJIeHHEe (PYHK-
MU HECKOJIbKHX Ie-
PeMEeHHbIX

@OYHKIMU HECKOJIBKUX MepeMeHHbIX. O0J1acTh ONpeeneHus, JIUHUN
ypOBHsSI (PYHKUMHU JABYX IepeMeHHbIX. I[Ipenen um HempepbIBHOCTH
¢yHKIMM 1BYX nepemMeHHbIX. YacTHble npousBonHble. KacarenbHas
IUIOCKOCTh U HOPMaJlb K MOBEPXHOCTU. ODKCTpeMyM (YHKIMH JBYX
nepeMeHHbIX. Hanbompmiee 1 HanMeHblee 3Ha4YeHUs (QYHKIUU JIBYX
IEPEMEHHBIX B 3aMKHYTOH 001acTH.

HNurerpajibHoe uc-
yuciaeHne pyHKkuuu
OJIHO¥ NepeMeHHOoI

[TepBooOpaznas. Heonpenenenuslil nHTerpan u ero cpoiicraa. Tao-
Jauna MHTerpanos. HemocpenacTBeHHOE MHTErPUPOBAHME U UHTETPH-
pOBaHUE TOJIBeICHUEM Mo 3HaK AuddepeHnnana. 3amMeHa rnepeMeH-
HOM M MHTETPUPOBAHHE IO YACTSAM B HEOIPEIEICHHOM HHTETpalle.
Mpuorounensl. Teopema be3dy. OcHoBHas Teopema anredpsl. Paszio-
KEHHE MHOTOWIeHa C JEeHCTBUTEIbHBIMU KO3(duumeHTamMmu Ha Jiu-
HElHbIE U KBaJpaTHUUHbIE MHOXHUTENU. Pa3noxkeHue palnoHaIbHBIX
npobeit. IHTerpupoBaHue panvoHaIbHBIX JIpobel. VHTerpupoBaHue
HEKOTOPBIX MppallMOHAIBHBIX U TPAaHCUEHAECHTHhIX (yHKIUH. 3ana-
4M, OPUBOJSALIME K IMOHITHIO ONPENEIEHHOro MHTrerpana. Omnpene-
JIEHHBIN UHTErpan, ero ceorictea. ®opmyna Herorona-JIeitOuuiia, ee
IIPUMEHEHHNE U1 BBIYUCIIEHHSI OIIPEIETICHHBIX NHTErPaJIOB.

HecoOcTBeHHbIe MHTErpaibl ¢ OECKOHEUHBIMH MpeesiaMu U OT He-
OTpaHUYEHHBIX (PYHKIMI, UX OCHOBHBIE CBOICTBA.




JAnddepenuunaabubie
YPABHEHUSA

dusnueckue 3agauu, NpuBoAIIMe K AU(depeHInanbHbIM ypaBHe-
HusM. Jluddepennuansiple ypaBHEHHsS IEpBOro MOpsIKa. 3anada
Kommu. Teopema cyiecTBOBaHUS M €JMHCTBEHHOCTH PEILIEHUS 3a/1a41
Kommu. OcHoBHBIE Kiacchl TuddepeHIaabHbIX YPaBHEHUH IEPBOTO
HOpsi/IKa, UHTETPUPYEMBIX B KBaJpaTypax.

Juddepennmanbaple ypaBHEHUs BBICIINX NOPsAKOB. 3anaua Ko,
VYpaBHeHMs1, JOITyCKAOLUe TOHUKEHHUE opsiaKa.

Jluneiinsie nuddepeHnnanbHble YpaBHEHUS: OJHOPOAHbBIE U HEOJ-
HopoaHble. OOmiee pemenre. Meroa Jlarpana Bapuaiuu mocTosiH-
HbIX. JIuHeiinbie nuddepeHnranbHbple ypaBHEHUSI € MOCTOSHHBIMH
Ko3(puureHTamMu. YpaBHEHMs C MPaBOHW YacThbIO CIELUAIBHOTO BU-
Ja.

[Tonsatue o quddepeHnnanbHBIX YpaBHEHUSIX B YACTHBIX MTPOU3BOJ-
HBIX (YpaBHEHMsI MaTeMaTUYECKOU (DU3UKK)

3-fh cemMmecTp

Panni

[Tonsitue yucnoBoro psga. Yactuunsie cymmbl. CxoauMocTs psiga. He-

00XoauMBINA TIpu3HaK cxoaumoctu. Kputepuit Komm cxoguMocTu 4m-
cnoBoro psaa. [lpusznak cpaBHeHus. [locTaTrouHble MPU3HAKU CXOAUMO-
CTU PAJIOB C TOJIOKUTEIbHBIMU YICHAMU: MPU3HAKU CPAaBHEHUS; paau-
KanpHbIM npu3Hak Komm; npusnak [lanamOepa; nHTErpaibHbI IpU3HAK
Komm. 3nakouepenyromuecs psiabl: npusHak Jleitbnuna. AbcontoTHas u
YCJIOBHASI CXOJUMOCTb.

OyHKIHMOHANBHBIE psAabl. O0MacTh cXOAUMOCTH. PaBHOMEpHas cxoau-

MocTh. [Ipusnak Belepmrpacca. Crenennbie psasl. Teopema AGens. Ps-
nbl Teltnopa u Makinopena. Paznoxenue QyHKIUI B CTENIEHHBIE PSIIbI




10

Teopus
BEePOATHOCTEH U
MaTeMaTH4ecKast

CTATHUCTUKA

Crny4aiiable coObiThsA. [IpocTpaHCTBO AieMeHTapHBIX cOOBITUI. [ToHS-
THE CIIy4ailHOTO COOBITHS. BEeposSTHOCTh. AKCHOMAaTHYECKOE OCTPOCHHE
TEOPUHU BEPOATHOCTEH. Y CIOBHAsA BEpOATHOCTh. DopMyJsia MOJTHON BEpo-
stHoctu. Popmyna baiteca. Cxema bepnymmm. Teopemst I[lyaccona u
Myappa-Jlamnaca.

CrnyuaiiHble BeMUUHBL. J{MCKpETHBIE Cily4aiiHble BEITUYUHBI. DYHKIMS
pacmpesesieHdst U ee cBoWcTBa. MaTeMaTuyeckoe OKUJAaHUE U JUCIep-
cusl.

HenpepsiBHble cnydailinble BenuuyuHbl. DYHKUMS paclpencsieHus |
IUIOTHOCTh BEPOSTHOCTH, MX CBOHCTBA. MaTemMaTHUecKOe O)XKHMJAaHUE U
JIACIIEPCHUST HENIPEPBIBHOW CllydyalHOM BenuuuHbl. HopmanbHOE pacmpe-
JIeTICHUE M €ro CBOMCTBA. 3akoH Oonpmmx ymcen. Teopembl beprymmn u
YeoOnimesa. LlentpanbHas npeaensHas Teopema JlsmyHoBa.

CratucTuueckoe onucaHue pe3yiabTaToB HaOmtojeHuil. ['eHepanbHas
COBOKYITHOCTb U BbIOOpKa. Bapuarmonnsiii psa. ['ucrorpamma, sMoupu-
Yyeckas (QYHKIHS pacIipeieieH s, BRIOOpOUHAs CPETHSS U TUCTICPCHSI.

CraTucTudeckue OLIEHKH: HecMellleHHBbIE, 3(pPEeKTUBHBIE, COCTOSTEIb-
Hble. JloBepuTenabHasi BEPOSITHOCTh U JOBEPUTENbHBIN MHTEpBai. Orpe-
nerneHue HeoOxonumMoro oObema BBIOOpKH. [IpuHIMI MaKCHMaIbHOTO
[IpaBA0N0100MUsL.

OyHKIMOHAIbHAS 3aBUCUMOCTh M perpeccusi. Kpusble perpeccuu, ux
cBoiictBa. Koo duumeHt koppensuun, KOppeasiuOHHOE OTHOIIIEHUE, UX
CBOMCTBA U OLICHKU.

MeTtop1 00pabOTKH PE3yIbTaTOB U3MEPEHUH.




5.3. [IpakTnyeckne 3aHATHS

Tab6muna 5

NeNe
n/n

HaunmenoBanue
pa3aesia JUCUMILIN-
HBI

Conep:xanue pasaena

l-ii cemecTp

JInneitnas aiaredopa

Brruucnenue onpenenureneid 2-ro, 3-ro U n-ro nopsAjakoB. Pemenue
CUCTEM JIMHEHHBIX ypaBHeHUH MeTonoM Kpamepa. CrnoxeHue U BbI-
YUTAHUE MATPUL U YMHOKEHUE UX HA YUCIIO. Y MHOKEHHUE JBYX MaT-
puu. Merton I'aycca pemienys: CUCTEM JIMHEWHBIX YPaBHEHUI

DJIeMEeHTHhI
BEKTOPHOI aJiredopnl

Pemienue 3a1a4y Ha HaxOXI€HUE KOOPIUHATHOW (POPMBI 3amMcH BEK-
TOpA, €ro JUIMHBI, OIPEIAECICHNE B3aUMHOIO PACIIOJIOKEHUS BEKTOPOB
Ha IJIOCKOCTU U B IIPOCTPAHCTBE. BhIuKClIEHNE CKAIIPHOTO IIPOU3BE-
ACHUA BCKTOPOB, HAXOXKACHHUC YCIOBHA HX HNCPHCHAUKYIIAPHOCTH.
BekTopHOE 1 cMenIaHHOE ITPOU3BENCHUS BEKTOPOB U UX I€OMETpUYE-
CKMil cmblci. IIpuiioxkeHne BEKTOPHOIO M CMELIAHHOTO IIPOU3BEJE-
HUH BEKTOPOB JJIsl PELIEHUS] T€OMETPUYECKHX 3a]a4

AHaJIuTHYECKASA
reoMmeTpus

[Toctpoenue npsimoit Ha miockocTu. CocTaBiieHne OOIIEero ypaBHe-
HUSI TIPSIMOM, MpOXoJsmiei yepe3 aBe Touku. [IpuBenenue odmiero
YpaBHEHUS NPSIMOM K YPABHEHHUIO B OTPE3Kax M K YPAaBHEHHUIO C yT-
J0BbIM Ko3¢pdunmentom. HaxoxnaeHue yria Mexay OpsMbIMH. Y c-
JIOBUS MAapaUICIIbBHOCTH U IEPIICHAUKYIIAPHOCTU IPSAMBIX. Onpe)lene-
HUE pacCTOSIHUA OT TOYKU 10 npsMoil KpuBble BTOporo mopsjaka.
[TpuBenenne oOLIMX YpaBHEHUI KPUBBIX BTOPOTO MOPSAAKA K KAHOHU-
4eCKOMY BUAY M MOCTPOEHHE ITHX KPUBBIX.

Teopus npeaesion

®ynkuus. O6nacte onpeneneHuss GyHkuuu. OCHOBHBIE XapaKTepH-
CTUKHM (yHKUIMU. Bbluncienue mpeaenoB ¢ UCMONb30BAHUEM OCHOB-
HBIX TEOpPEM O Ipenenax. beckoHeuHo malbie 1 0eCKOHEYHO O0bIlne
¢ynkuuu. PackpbiTue HeonpeneneHHocTeil. Beruncienue npeaesnos ¢
UCIOJIBb30BaHUEM IIEPBOrO U BTOPOro 3aMeuaTelbHbIX Npeaenos. He-
npepbIBHOCTh yHKIMU B Touke. Touku paspeiBa [ u Il pona.

JAudppepennunaibHoe
HCYHUCJICHHE
pyHxumi

O/IHOI IepeMeHHOoM

[lpaBuna muddepenuupoanus. dudbdepenumrpoBanue CaoxxHON
¢bynkuuu. IuddepeHnmpoBanue HeIBHOW U MapaMeTpUYECKH 3ajlaH-
HoM ¢yHkuuii. [Ipon3Boanbie U AuddepeHnnanbl BHICIINX MOPSIKOB.
Jlorapudpmuueckoe auddepenuupoBanue. Mcmnonb3oBanue mpasuia
Jlonutans ns pacKpbITUS HEONPEAETIEHHOCTEH.

HccnenoBanne (QyHKIMM ¢ MOMOIIBIO Ipou3BoaHONW. Haxoxnenue
MHTEPBAJIOB MOHOTOHHOCTH M TOYEK 3KCTPEMyMa; HaXOXKJIEHUE Hau-
OOoJIBILIIET0 ¥ HAaUMEHBIIETo 3HaYeHUH (PYHKIIMM Ha 33JJaHHOM OTpe3-
ke. HaxoxaeHne nHTepBaJIOB BBIMYKJIOCTH, BOTHYTOCTH U TOYEK Iie-
peru6a. Haxoxnenue acumnrot. [loctpoenue rpaduka GyHKIUU Ha
OCHOBaHUU NMPOBEJECHHOTO UCCIIEJOBaHUS (PYHKIIHH.




2-fi ceMmecTp

AuddepenunanabHoe
ucumncjenne GyHKkuuu
HECKOJbKHUX
nepeMeHHbIX

OO0nacTp onpeneneHus, IMHAUKA YPOBHS ()YHKIIMU JABYX TEpe-
MeHHBIX. YacTHbIe mpou3BoaHbIe. [uddhepeHnpoBaHne CI0K-
HOU (yHKIMHU, YacTHBIC IPOU3BOIHBIC BBICIIUX ITOPSIKOB.

HuTerpanbnoe
HCYHUCJIeHHe PYHKIUI
OTHOM MepeMeHHOM

HeomnpeneneHHslit HHTErpai 1 €ro OCHOBHbIE cBoicTBa. Tao-
nuna uHTerpanoB. OCHOBHBIE METObI MHTETPUPOBAHUS: HEIIO-
CPEICTBEHHOE MHTETPUPOBAHKE, METO/ IIOJIBEICHHUSI I10]] 3HAK
IuddepeHimana, METo 3aMEHbl IEPEMEHHOM, METOJ] UHTETPH-
poBaHus 1o yacTsM. KomriekcHble yucna. Anredpandeckas
(dopma 3anucu KOMIUIEKCHOT0 uncia. Moayib 1 aprymeHT. Jlei-
CTBUS Ha/l KOMIUIEKCHBIMU YKclIaMu. TpUroHOMeTpuuecKas u
nokasaresabHas (POpMBbI 3alIUCH KOMIUIEKCHOr0 yncia. dopmyiia
Myapa-Jlammaca. MHorounensl. Pa3iioxeHne MHOTOUYJIEHA HA
JIMHENHbIE ¥ KBAJAPaTHbIE MHOKUATEIH. THUIIBI IPOCTEHIINX IPO-
Oeli u ux uHTerpupoBanue. IHTerpupoBanue panoHaJIbHbBIX
JpoOeit MeToI0M pa3iioKeHUs Ha pocTeiiue apoou. Murer-
pHpOBaHKE MPOCTEHIINX NppAMOHATBHBIX pyHKIMA. MHTErpH-
pOBaHUE TPUTOHOMETpHUECKUX (PyHKIMN. Brrancnenue onpene-
JIEHHOTO WHTETpaIa ¢ TOMOIIBI0 Gpopmyisl HetoTona-JIeliOHuIA.
3aMeHa IEpEMEHHOH B OIpeieI€HHOM uHTerpaie. Marerpupo-
BaHMe 10 yacTsM. HecoOcTBeHHBIE HHTETpalIbl. Brrancnenne
MHTETPajoB ¢ 0ECKOHEYHBIMU I'PAaHUIIAMU M UHTETPAJIOB OT pas3-
PBIBHBIX (DYHKIIMH.

JAudpdepenunanbHbie
YPaBHEeHMs

VYpaBHEHHUSI € Pa3ACIAIOIUMUCS IEPEMEHHBIMU, OJTHOPOIHBIE U
JIuHeHble ypaBHeHUs 1-To nopsaka. Juddepennuanbuble
YPaBHEHHUs 2-T0 MOPsIIKA, JOMYCKAIOLIUE IIOHNKEHHUE MTOPAIKA.
Jluneitnsle nuddepennmanbubie ypaBHeHUs 2-To nopsaka. Jlu-
HEIHbIE OTHOPOAHBIE U HEOIHOPOAHbIE YpaBHEHMsI. JInHEHbIE
muddepeHIManbHble YpaBHEHUS € TIOCTOSIHHBIMU KO3 PUIIEH-
Tamu. Perienue oHOPOIHBIX U HEOJHOPOAHBIX AU depeHu-
aJIbHBIX YPAaBHEHUH C TIOCTOSIHHBIMU KO3 PUIIMEHTaMHU C TIPaBOi
4acThIO CIIEHNATIBHOTO BUJIA.




3-H cemMmecTDPp

9 Psaab1

Yucnossle psnpl. CxoauMocTs U cymma psiga. OCHOBHBIE CBOMCTBA
cxonsamuxcs psanoB. Heobxoanmoe ycinoBre CX0MMOCTH 3HAKOIOJIOKH-
TenbHOTO psina. Teopemsl cpaBHenus. [lpusnaku Jlanambepa, Kommn.
3nakodepenyromuecs psaasl. [Ipusznak Jleiiouuma. [Tonstue o hpyHKIIMO-
HasnbHOM psizie. CreneHHble paapl. MHTEpBan u paguyc cxoaumocTtu. Pas-
noxxenne GyHkiui B psag Teinmopa 1 MakiiopeHa

Teopus
BEPOATHOCTEN U
MaTeMaTH4ecKas
CTATHCTHKA

10

OO0mme nmpaBuiia KOMOMHATOPUKY: TIPABUIIO CYMMBI, ITPABUIIO IPOU3BE-
neHus. Pazmenienus, nepectaHoBKy, couetanus. CiydaiiHble COOBITUS U
onepauuu HaJ HUMHU. HecoBmecTHble coObITUs. [lonHas rpynna nomnapHo
HECOBMECTHBIX coObITHIi. Kntaccuueckoe omnpenenaeHne BepOsITHOCTH.
TeopeMsbl CII0KEHU U YMHOKEHHS BEPOSTHOCTEN. Y CJIOBHAs BEPOSIT-
HocTh. @opmyna nonHoi BepositHocTH. Popmyna baiieca. Cxema bep-
HYJLJIN.

JuckperHas cinydaiiHasi BEJIMUMHA U €€ OCHOBHBIE XapaKTEPUCTUKH.
HenpepsiBHas ciryqaitnas BenuuuHa. OyHKIMSA pacnpeneneHus U ioT-
HOCTb BEpOSITHOCTEW. MaTeMaTHyecKoe OKUJIaHuEe U JUCIIEPCUS Hempe-
PBIBHOM CIIy4allHOW BEJIMYUHBI.

['enepasibHast COBOKYITHOCTh U BbIOOpKA. Bapuanuonnsiit psia. I'ucro-
rpamMma, SMIypryecKas QyHKIUS pacrpeneieHus, BRIOOpOYHas CPEIHSs
u aucnepcusi. CTaTUCTUYECKHE OLEHKU: HeCMeIlleHHbIe, () ()EeKTUBHbIE,
COCTOATENBHBIE. JlOBEpUTEIbHAS BEPOSTHOCTD U IOBEPUTEIBHBIA HHTEP-
Bas. OnpeneneHne Heo6xoMMoro oobeMa BeIOOpKH. [IpuHIIMT MakcH-
MaJIbHOTO TIPaBOMOI00uUS.

@dyHKIMOHAIBHASA 3aBUCUMOCTB U perpeccus. Kpusble perpeccun, ux
cBorictBa. Koappunment koppensiunu, KOppersiimOHHOE OTHOIIIEHUE, UX
CBOWCTBA U OLICHKH.

6. CamocTosiTeqibHasi padoTa CTYICHTOB IO AUCIUILINHE

IlepBblii cemecTp

BOl'[pOCLI MJIAA CAMOCTOATEC/IBHOI0 M3YUCHHU S

JInHelHbIe NPOCTPAHCTBA U ONIEPATOPBLI.

1. Jluneitnsle nmpocTpancTBa. JIuHeiiHas 3aBUCHMOCTh U HE3aBUCHMOCThH CUCTEMbI BEKTOPOB. PasmepHoCTh 1

6a3uc TMHEHHOT0 MPOCTPAHCTBA.

2. TIpeoOpazoBaHre KOOpIUHAT MPH TIepexo/ie K HOBoMY 0a3ucy. JInHelHbIe omepaTophl U AeHCTBUS

Haa HUMMU. CBs3b MCXKIAY MaTpuaMu JIMHEMHOT O oreparopa B pa3jInIHbIX Oa3mcax.

3. CoOcTBeHHBIE 3HAYEHUS W COOCTBEHHBIE BEKTOPHI JIMHEHHOTO omepaTopa. XapaKTepUCTUISCKUN

MHOT'OYJICH.

KBaagpaTnunsie ¢popMmsbl.
4. bunuHeiHble U KBagpaTHUHbIe (opMBbl. MaTpulia KBaApaTUYHON (GOPMBI.
5. IlpuBenenue kBagpaTuyHOU HOPMBI K KAHOHUUECKOMY BUITY.
6. ®opMyIMpPOBKa 3aKOHA UHEPIUH.
7. Kpurepuii CuiibBeCTpa MOJI0KUTEIBLHON ONPESIICHHOCTH KBAAPATUIHON (POPMBI




Oo0pa3zen 3a1aHus ISl CAMOCTOSITEIbHOM PadoThI
1. Pemuth cucremy ypaBHeHui a) metomom JKopaana-I'aycca; 6) mMeTomoM Moau(UIIMPOBAHHBIX
KOPAAHOBBIX UCKITIOYeHH. HaliTi Bce Ga3ucHbIe pelieHus: CUCTEMBI.
2%y +2Xy — X3 =1,

2. Tloka3zatb, 4TO BEKTOpHI &1, Ay, Az 00pasyloT Oasuc B R3u Pa3lIOKUTh BEKTOP dy 110 3TOMY
basucy: & =(2,1,3), a, =(-4-2,-1), a3=345), a,=(132).

o 2
3. Jlana Matpuia A nurelHOrO onepatopaB R°.
1) ITocTpouTh MAaTPUYHBIH OMEPATOp, 3aAaHHBIM MATPHUIIECH A.
2) Haiiti coOCTBeHHBIC 3HAYCHHUS U COOCTBEHHBIC BEKTOPHI IMHEHHOTO Oreparopa (MaTpHUIIbI).

o 2
3) Ilpusectn kBampartuunyio Gpopmy, 3amannyro matpuneid A B R”, x kanonndeckomy Bumy, a
TaKKe OPTOHOPMUPOBAHHBII 0a3uc, B KOTOPOM OHA UMEET 3TOT BUI.
4) BBISCHUTB, SIBISICTCS JIU KBaApaTHYHast (opMa 3HAKOOIPEICIEHHOM.

2 -1 0
A=|-1 2 -1
0 -1 1

Bropoii cemecTp
Bonpocsh! 1J1s1 caMmocTOATEILHOMH padoThI

1.  TIpoumsBoaHas ¢GyHKIMHU MO HANPABIECHUIO U €€ T€OMETPUUECKUN CMBICIT.
2.  T'pagweHT QYHKIMU U €r0 T€OMETPUIECKUNA CMBICIL.
3. OOpaboTka SKCHIEpUMEHTAIbHBIX JAHHBIX METOJIOM HAaMMEHBIINX KBaIPaToOB.

O0pasen 3agaHus AJ151 CAMOCTOSITEILHOM PadoThI
1. HaiiTi mpoM3BOIHYIO 1O HAMPABICHUIO OMCCEKTPHUCHI TIEPBOrO KOOPAUHATHOTO yriia B Touke M(1;1)
dyskmun z = X°y —5xy° +8.

2. HaiiTi Ipon3BOHYIO TI0 HanpapjieHnio GyHKIEH U = X° —2XZ + y*> B Touke M(1;2;-1) mo Hampase-

Huto Bekropa MM, rie M, umeer koopaunats! (2;4;-3).
3. HaiiTi npou3BOIHYIO 110 HAMPABICHUIO OUCCEKTPUCHI MIEPBOT0 KOOpAMHATHOTO yriia B Touke M(1;1)
dyrkmun z = X°y —5xy° +8.

4. aiiT TpaJueHT u ero MoAyib (GpyHKIUU: a) Z :# B Touke M(0;3); 6) U=+X*+y*+2° B

X“+y +1
touke M(—1;2;0).
5. Tlo manHbIM TaOIMIBI HalTH GyHKIKIO Y =ax+b, Haumydmmm o0pa3oM OMUCHIBAIOIIYIO CBS3b Me-
KTy TIOJTY9eHHBIMH SKCIIEPUMEHTAIBHBIMH TAHHBIMH. 3/1€Ch Y, — OKCIIEpUMEHTaIbHbBIC 3HAUEHUS CO-

OTBETCTBYIOIINE 3HAYCHUSM X; , IOJTYYEHHBIE ONIBITHBIM ITYTEM.
X 1,0 1,5 3,0 4,0 50
Yi 2,5 3,0 2,5 1,5 0,5




Tpernii cemecTp

BOHpOCLI JUIS1 CAMOCTOATEIbHOM paﬁoTbI

1. [1o nanHbIM 7 U3MEpPEHUN HEKOTOPOU BETMYMHBI HAMICHBI CPEJIHSS pe3YyIbTaTOB U3MEPEHUM, paBHas
30 u BeIOOpOYHAs nucriepcus, paBHas 36. Haliure rpaHuiipl, B KOTOPBIX ¢ HaJIeKHOCTBIO 0,99 3aKimrodueHo
HMCTUHHOE 3HAYEHUE U3MEPAEMON BETMYUHBI.

2. ITo BeIOOpKE 00BbemMa N=30 HailieH cpeHUI BeC U3ICTUi X . =1302, U3roTOBJIEHHBIX HA IIEPBOM
CTaHKeE; 10 BEIOOpKE 00bemMa M=40 HalijieH CpeTHUI BEC H3ICITHIA Y_e =125 2, U3roTOBJICHHBIX HA BTOPOM
cTanke. VI3BeCTHBI reHepalIbHbIe TUCHepcHn oy = 6027, 05 =802°. . Tpebyercs Ha YPOBHE 3HAUMMOCTH
0,01 mposeputs HyneByro runoresy H, : X, =Y, HnpoTuB KOHKypupyroomen runoressl H, 1 X . >Y .
[Ipenmonaraercs, 4To TeHepallbHbIE COBOKYITHOCTH PacIpe/eieHbl HOPMaJIbHO, a BEIOOPKU HE3aBUCUMBI.

3. Haiitu moBepuTenbHBIA HHTEPBAJ ISl OLICHKH MAaTEeMaTHIECKOTO 0XKUaHHUS 8 HOPMAJIBHOTO pac-
npeneneHus ¢ Han&xHocTeio ¥ = 0,95, 3Has BEIOOPOUYHYIO CpeaHIo X = 67,4, 00bEM BEIOOPKH (YMCIIO HA-

omonenuit) N=144 u cpeHee KBaIpaTHYHOE OTKIOHEHUE T =4,
4. KonmdecTBeHHBIH npu3HaK X reHepalibHOW COBOKYITHOCTH pactpeieiéH HopMaibHO. [10 BeIOOpKe
00béMa N=36 HaiineHsl BIOOpoUHas cpeausas X =20 u s =0,8.Halitu moBepuTeIbHBIA HHTEPBAT JIJIs HEe-

HU3BECTHOT'O MAaTEeMaTUYECKOTO OXKUJAHUSA a ¢ HaIEKHOCTHIO 0,95

Y4eOHO-MeTOIHYECKOE 00ecTeueHHe CAMOCTOSATeILHOI PadoThI CTY1eHTOB

1. Janxo II. E., [TonoB A. T'., KoxxeBuukoBa T. f. Bricias Maremarnka B yIpaKHEHHMSIX M 3a/layax:

VYueb. nocobue ans By30B. — M.: OO0 «M3narensctBo ACT»: OO0, 2000. «13aarensctBo «Mup u

oOpazoBanuey, 2014.

I'mypman B. E. Teopust BeposiTHOCTE 1 MaTemMaTHdecKas craTUCTHKa. — M.: Beicmas mikona, 2003.

3. Jamaesa JLII., MarameBa X.II. JIunelinas anreOpa. YdueOHOe TocoOHWe MO HM3YUYCHHIO pasjesa-
I'pozssiid, UL ITHTY, 2013.

4. MaromaeBa M. A., UcaeBa JI. M. Ilpaktukym no Bbicmieii maremaruke. Yacte — 1, 2. YueOHoO-

METOAMYECKOE TTOCOOHUE JUIsl CTYJIEHTOB SKOHOMUYECKUX crienuanbHocTei. — ['po3nsii, 2014.

Canpnos A. A. Kpartkwuii kypc Beicuieit marematuku. — ['posnsbiil, UL ITHTY, 2014.

6. Ilucemennsiit JI. T. Koncnekt nekiuii mo Beiciieit matemaruke. [lomubiit kype. — M.: Briciias mikouna,
2013.
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7.0ueHo4YHbIE CpeIcTBA

7.1. Bompocsl K py0e:KHbIM aTTeCTANMAM

IlepBb1ii cemecTp

Bonpocsl k nepBoii pyOe;kHOH aTTecTaluu

=

Omnpenenurenu 2-To ¥ 3-T0 MOPSAKOB. ANreOpanyecKkre JOMOTHEHUS 1 MUHODEI.

2. TlousaTtue o0 omnpeaenuTene n-Tro MOPSIKA. OCHOBHBIE CBOMCTBA ONMPEAECTUTENEH; UX TPUMEHEHHE
K BBIUMCJICHUIO ONPEAENIUTENeH n-Tro nopsiaKa.

3. Cucremsl nuHelHbIX ypaBHeHUH. [IpaBuno Kpamepa. OnHopoanas cucrema.



Marpunpl. [eiictBus Hajg Matpunamu. OOpatHas marpuna. MaTpU4HbI croco0 pemieHusi CUucTeM
JINHEMHBIX YpaBHCHUH.

Pemenne cucrem NMHENMHBIX ypaBHeHUN MeTonoM l'aycca. MccnenoBanue cucreM JIMHEHWHBIX ypaB-
HEHUM.

JlexapToBBI NIPSAMOYTOJIbHBIE CUCTEMBI KOOPAMHAT HA IJIOCKOCTH U B IpocTpaHcTBe. llossapHas cuc-
TeMa KOOPAMHAT.

Bexropsl. JInHelHble onepanuu Haj BeKTOpaMu. JIMHEHHO He3aBUCHUMBIE BEKTOPBI. basuc, pasnoxe-
Hue 1o Oasucy. [Ipoexuuu Bekropa Ha ocu koopauHat. KoopaunaTsl Bekropa. [lyinHa BeKTOopa U Ha-
IIPABJAIOIINAE KOCUHYCBI. Y CJIOBUS KOJUIMHEAPHOCTU BEKTOPOB.

CkajsipHOE IIPOU3BEIEHUE BEKTOPOB M €r0 CBOMCTBA. YTOJI MEXIY BEKTOpaMH. Y CIOBHE MEPICHIH-
KYJISIPHOCTH JIBYX BEKTOPOB. ME€XaHUUYECKUI CMBICII CKAJIPHOTO IIPOU3BEACHUS.

BexTtopHoe npoussencHre BEKTOpoB. OCHOBHBIE CBOMCTBA U BBIYMCIECHUE Yepe3 olpeneiauTens. I'eo-
METPUYECKOE MPUIIOKEHUE BEKTOPHOTO MPOU3BEICHHUS.

10. CmemanHoe IMPOU3BCACHUC BCKTOPOB. OCHOBHBIE CBOHCTBA W BBLIYHCIICHHE qepe3 ompecaAciIUTeCiIb.

KommutanapHOCTB TpEX BEKTOPOB. ['eomMeTprYecKoe NPUII0KEHUE CMEIIAHHOIO TPOU3BEICHHUS.

11. Ipsimast Ha mmockocTu. Pa3nuuHble BUIBI ypaBHEHUN MPSAMOM HA MJIOCKOCTH. YTOJ MEXKIY MpPSIMBbI-

MH. Y CIOBUSA NEPHNCHAUKYJIAPHOCTH 1 IMAPAJIJICIIBHOCTHU IIPAMBIX. Paccrosiane ot ToOUKH a0 HpﬂMOﬁ.

12. KanoHn4eckue ypaBHEHUs1 KPUBBIX BTOPOTO MOPS/IKA: OKPY>KHOCTH, JUIUIICA, TUIIEPOOJIbI, 1apaldoJIbl.
13. YpaBHeHHs MJIOCKOCTH H MPSIMOM B MPOCTPAHCTBE. YTOJI MEXKAY MPSAMBIMU. YTOJ MEXKIY MPSIMON H

MIOCKOCThIO. Touka IEpEeCCUCHUS HpHMOfI U IIITOCKOCTH.

OO0pa3zen OuieTa nepBoii pyoe:kHOI aTTecTAllUN

Haiitn npomsBenenue marpuir A*B, ecnu: A(—Z 3] (5 2)
-5 —-6) " \a —7)

Pemuth cHCTeMy THHEHHBIX ypaBHeHnil MeTogoM Kpamepa mmn Taycca: | %1+ 2%z + 3% =5,
2% — X, — X5 =1,
X, + 33X, +4X5 = 6;

Vnpocrute Beipakenue: (2a +3b)x (a + 2b)

4. Haiiti 066éM nupamusl ABCD, eciu: A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

CocraBuTh ypaBHEHHE IUIOCKOCTH, TIPOxXosiieit uepe3 tpu Touku M,(-3,0;1), M,(0; 2; 3), M4(3;L -1).

6. CocraBuTh ypaBHEHHs NPSAMOMN, NPOXOAAIIEH Yepe3 TOUKY M, (2;— 3;5), HEPIEHIUKYISAPHO MIOCKOCTH
3X—-5y-z+2=0.
Bonpochb! ko0 BTOpo#i pyOe;KHOH aTTecTaluu
1. TIpenen ¢pynkuuu B Touke. Ilpenen pynkuuu Ha 6eckoneuyHoct.  OnpHocTOopoHHHE Tmpenenbl. Or-
PaHUYEHHOCTh (PYHKIIUU, UMEIOIIEH Ipeien.
2. beckoneuHo Gousbliast 1 OECKOHEYHO Manas GYyHKIMU U CBSA3b MEXAY HUMU. PaznoxkeHune GpyHKIuH,
MMEIOIIIEH TIpe/ies, Ha MIOCTOSTHHYIO i OECKOHEYHYIO MaJYIO.
.0 o0 N
3. OcHOBHBIE TeOpeMBbI O Tpenenax. PackpeiTue HeompeaeneHHOCTEeH 0 u | — | IlepBsIit 3ameda-
o0
TEJIbHBIN MpeIed.
4. Yucnossle nocnenosarensHoctu. [Ipenen nocnenoBarenbHocTH. CyliecTBOBaHUE Mpeieia MOHOTOH-

HOW OrpaHUYeHHOM TocienoBaTebHOCTU. Ynceno e. HaTypanbHble TorapudMel.



o

CpaBHeHHE OECKOHEYHO MaJbIX. DKBHBAJICHTHBIE OECKOHEYHO Malible. 3aMeHa OCCKOHEYHO MAabIX
9KBUBAJICHTHBIMH IPU BHIYHCIICHUU TIPE/ICIIOB.

HenpepsiBHOCTh QyHKITMH B Touke. ToukM pa3pbiBa QYHKIIMU U X KIaCCUDUKAIIHSL.

HenpepbiBHOCTh GyHKIIMK Ha oTpe3ke. CBOWCTBA HENMPEPBHIBHBIX Ha OTpe3Ke (QYHKIUI: OrpaHHYCH-
HOCTh, CYIIECTBOBaHHE HAWOOJIBIIETO U HAUMEHBIIETO 3HAYCHUH, CYIIECTBOBAHUE MPOMEKYTOUHBIX
3HAa4YCHUH.

8.Ompenenenne  MpOU3BOAHOM  (QYHKIMH, €€ MEXaHMYECKHMd ¥  TEOMETPHYECKUH  CMBICIL.

9.

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.

PwnpE

© N

VYpaBHeHUs KacaTeJIbHOW U HOPMAaJIH.
Huddepennnan GyHKIUU U €ro reoMeTpudeckuii cmbici. MHBapranTHOCTH hopMbl nuddepenuana
1-ro mopsaxa.
[Tpon3BoHbBIE OCHOBHBIX AJIeMeHTapHbIX (yHKIMi. [IpaBuna nuddepenuupoBanms.
[IpousBoanas cioxuol ¢pyakuun. Jlorapupmudeckoe nuddepeHnupoBanue.
HuddepernnpoBanue GpyHKIHHA, 3aJaHHBIX B ITAPAMETPUIECKON 1 HESIBHOW (hopmax.
[IpousBoaubie U AuQQepeHInanbl BEICIINX MOPSIKOB.
[IpaBuio Jlonurans.
Teopembr @epma, Porust, Jlarpanxka, Komu o nuddepennmpyembix GyHKIHIX.
HccnenoBanue GyHKIUU C TOMOIIBIO TIEPBOW MPOU3BOIHON: HEOOXOIUMBIE U JOCTATOUYHBIC YCIOBHS
BO3pacTaHUs U yObIBaHUS (PYHKIIUH.
OkerpemyMm dyrkun. Heo6xonnmMoe U 10CTaTOYHOE YCIIOBHS CYIIECTBOBAHUS SKCTPEMYyMaA.
AcuMnToThl rpaduka GyHKIUH.
BBITyKI10CTh, BOTHYTOCTh M TOYKH Tiepernda rpaduka pyakmun. Heo6xonumoe u 10CTaToqyHOE yCio-
BUS CYILIECTBOBaHUS TOYEK Meperuoda.

Oo0pa3sen Oustera BTOopoii py0eskHOIl aTTecTalNK

3 - . A/x-1-1 1\
Haiitu npenensr: 1) lim M 2) lim 5|n5x, 3) lim———— 4) lim x-1 .
X—>00 7X3 +x+10 x—=0 2X X2 X—2 x—oo\ X+ 3

Haiitu nponssossie Gynkumit: 1) y=5x" +i_i4+3, 2) y=cos*2x, 3) y=x>-e* 4) xy? +x2 +y? =0,
X

g./x_z

Haiitu sxcTpeMyMBbl U HHTEPBaJIbl MOHOTOHHOCTH (DYHKIIMH Yy =

2

x> -1

2X+1

XZ

Haiitu acumnToTsl rpaduka QyHKIMN y =

Bropoii cemecTp

Bomnpocekl K nepBoii pydexHOil aTTecTalnu
DyHKIIUN HECKOJIBKUX MepeMeHHbIX. ObnacTh onpenenenus. JIMHUM ypoBHSL.
[Ipenen u HenmpepbIBHOCTH (YHKIIUU HECKOJIBKUX MEPEMEHHBIX.
YacTHble MPOU3BOIHBIE IEPBOTO M BTOPOTO MOPSAAKOB (DYHKIIMH JBYX ITEPEMEHHBIX.
[Tonueil quddepeHnnan U ero UCHOIb30BaHUE B MPHUOIMKEHHBIX BBIUMCIECHUAX. VIHBApHAHTHOCTH
¢dopmbl ostHOTO MU depeHuana.
KacarenbHast minockocTh 1 HOpMab K TOBEPXHOCTH.
YacTHble MPOU3BOIHBIE U TIOTHBIE TU(GEpEeHINAIbI BBICIIMX MOPSIKOB.
HesBubie pynkuu u ux quddepeHnupoBanme.
OKkeTpeMyM (QYHKIMU OBYX NepeMeHHbIX. HeoOXoauMble M J0CTaTOYHBIE YCIOBHS CYIIECTBOBAHUS
JKCTpEMyMa.



10.

11.
12.
13.
14.
15.
16.

[TonsTue nepBooOpazHoii. Heonpenen€HHpIit MHTETpal U ero cBOCcTBa. Tabnuiia HeonpeaenEHHBIX
UHTETPaJIOB.

OcCHOBHBIE METO/bI UHTETPUPOBAHUS: HEMIOCPEICTBEHHOE UHTEIPUPOBAHNE, METOJ] HUHTETPUPOBAHUS
IIOJIBEICHUEM I10/1 3HaK JuddepeHnrana, MeTo1 3aMeHbl IIEPEMEHHOI

HHTerpupoBaHue 10 4acTsM B HEONPEIEIEHHOM UHTETpaIE.

Pa3niosxeHre MHOro4YJIeHa Ha JIMHEWHBIE U KBaIPaTHBIE MHOKUTEIIH.

Tumnel npocTedmmx Apodeii U UX HHTErPUPOBAHNUE.

WHuTerpupoBanue palMoOHAIbHBIX pOo0ei METOIOM Pa3IoKEHHsI Ha IpocTeiine IpooHu.
WuTerpupoBanue NpoCTEUIINX UPPALMOHATIBHBIX (YHKIUH.

WuTerpupoBanue TpUroHOMETpUUYECKUX (QYHKIMH, YHUBEpCAIbHAsl TPUTOHOMETPHUECKas MOACTa-
HOBKa.

OO0pa3sen Onitera nepBoil pyde:kHOM aTTecTALNH

1. Haiitu o6nacTh onpeneneHust QyHKIUU Z =+/9— — y2 . HaliTn yacTHbI€ €€ yacTHBIE TPOU3BOJIHEIE.

2. HaiiTu cnenyromume HHTETpaIbL:

ook~ wdE

a) I 3 - 52 +%—1O A% — 4 |dx; 6)Iel_sde; 8) [(3x +1) e*dx;
cos’x X
xdx . (x—5)dx .
r)jﬁ, IL)I TR e)jcosBxcostdx.

Bonpocsl ko BTOpoii py0e:kHOH aTTecTAlMH
3anauyu, IPUBOAAIIME K IOHATHIO ONPEAEIEHHOT0 UHTErpana. OnpeaenéHHplii HHTETpall, CBOMCTBA.
®opmyna Hetorona-JleiOnuiia. 3ameHa nepeMeHHOM B ONpeeIEHHOM UHTETpalie.
dopmysa HHTErpUPOBAHMSI 110 YaCTAM AJIs ONPEACIEHHOrO0 HHTErpaa.
HecoOcTBeHHbIE HHTETrpaIbI.
Juddepenunanbable ypaBHEHU: onpeaeeHue, nopsaaok Y, pemenne Y.
HuddepenunanbHoe ypaBHeHUE 1-ro nopsaka: onpezaeneHue; odIiee u yacTHoe pemienus. Teopema
CYLIECTBOBAHMSI U €MHCTBEHHOCTH pemieHns i 1Y 1-ro nopsaxa.
Y ¢ pa3aensomuMucs NepeMeHHbIMU, OJTHOPOIHbIE U TUHEHHbIE, METO/IbI UX PELIEHUS.
IIpocreiimme ypaBHEHUs BTOPOTO MOPSAKA, TOMYCKAIOIINE TIOHWKEHHUE TTOPSIKA:
JIuneitnsle ogHopoaHbIe 1Y 2-r0 mopsiika: TeopeMa o CTPYKTYpE €ro pereHus

. Heonnopoansie nuneitnsie 1Y 2-ro nopsiika: TeopeMa o CTPYKType OOIIEro pereHus
. Jlunetinbie omHOpoHbIE Y 2-r0 MOpsiaka ¢ MOCTOSTHHBIME KO3 UIIMEHTaMH. XapaKTePUCTUIECKOE

ypaBHEHHE U CTPYKTypa OOIIero pereHus

. Jlunetinbie HeomHOpOAHBIE JIY 2-T0 MOpsAIKa C MOCTOSTHHBIMHU KO3 (UIIMEHTaMH CO CIIeIUaTbHON

[IPaBOM 4aCTbIO

Oo0pa3zen 0uiieTa BTOPoii pydeskHoOI aTTecTallun

1 T

Haiitu onpeneneHHble HHTErpajbl: a) I Lél; 0) J‘ cos® X sin x dx -
2 (2x+3)

In x dx .

+00
Haiiti HEcOOCTBEHHBIN MHTETpAI: J'
X

1

Haiiu pernenus 1V a) xy” — y'_xsinil —0; 0) (1—!— x)y”+ y'+1=0.
X
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Tpetuii cemecTp

Bomnpocsl k nepBoii py0e:xxHoii aTTecTaunu
Uucnosble psiibl, YACTUUHAS CyMMa psifia, IOHATHE CXOAMMOCTH U PACXOJUMOCTH YHUCIOBOTO Psia,
HE00XO0IMMOE YCIOBUE CXOJIUMOCTH.
[Ipumeps! cxoasUXCcs U pacXOAALUIUXCS PSALIOB.
JlocTatouyHbie MPU3HAKU CXOJIMMOCTH 3HAKOIMOJIOKUTEIbHBIX Ps0B. [Ipr3Haku cpaBHEHMUS.
Jloctarounsie npu3Haku cxoaumoctu Jlamambepa, Korm.
3HaKonepeMEHHbIE U 3HAKOUEpEAYOUIMeCs psAbl, Ipu3Hak JleloHuma.
JlocTaTOYHBIN MPU3HAK CXOAUMOCTH 3HAKONIEPEMEHHBIX PSJIOB, A0COMIOTHAS M YCIOBHAs CXOJUMOCTH
PAI0B, CBOICTBA a0COIOTHO CXOASALIMXCS PSI/IOB.
Crenennsle psiapl. Teopema Abens. Paauyc, nHTepBai 1 00J1aCTh CXOIMMOCTH CTEIIEHHOTO psijia.

O0pasen Ouisiera nepBoii pydexHOI aTTecTanuu

f 2,3, 4 5
2.2 4.3 84 165 326

Hamucarp o6mmii unen psnia

n

o0
HccnenoBaTh Ha CXOAUMOCTh YHCJIOBEIE PAAbI: ]_) Z 1 ; 2)

[e'e] 5 o0 1
= 3 ) J—
n—13" + 2 nn’ ) né( ) ‘{/F

x n
Haiitu 06acTh X0IMMOCTH CTENIEHHOTO psijia ZX—
n:l“/ﬁ

Bomnpocsl ko BTOpOii py0e:KkHOH aTTecTallul

Knaccudukanus coObITH: JOCTOBEPHBIE, HEBO3MOXKHBIE, cllydyaiiHble coObITHs. COOBITUS: COBMEC-
THMbIE U HECOBMECTHUMBIE; pABHOBO3MOKHBIE; 3aBUCUMBIE U HE3aBUCHMBIE; IPOTUBOIIOJIOKHBIE; OJI-
Hasi TpyIa coOObITHH.
Knaccrndeckoe onpezienieHre BEpOSATHOCTH COOBITHS; €r0 CBOICTBA.
Anrebpa coObITHii. Y cioBHas BeposTHOCTb. [IponsBenenne u cymma coobsituil. Teopembl yMHOXKEHHUS
U CJIOKEHHSI BEPOSITHOCTEM.
®opmyiia noJHOU BeposITHOCTH. Popmyinbl baiieca.
Cxema NMOBTOPHBIX HE3aBUCUMBIX ucnblTaHnui. @opmyinsl beprymu, Jlamnaca u ITyaccona.
Canyuaitnsie BennuuHbl: quckpeTtHsie (JJCB) n nenpepriBabie (HCB). UncnoBble XapakTepUCTUKU
CIIy4alHbBIX BEJINYMH:
bunomuansaoe pacnpenenenue CB.
@DyHKIMSI pacipelesIeHus U IUIOTHOCTh BepositHocTteld HCB.
HopMmanbenoe pacnpenenenne HCB.

O0pasen OnJiera BTOpOi py0e:kHOM aTTecTANMU

N3 100 usrotoBienHsix aeraiei 10 umerot nedext. s nmpoBepku O6butn oToOpansl 5 nertaneil. Ka-
KOBa BEPOATHOCTH TOTO, YTO CPEJIM OTOOPAHHBIX JIeTanel 2 OKaxKyTcs OpaKOBaHHBIMU?

[MapTtus snexrpudeckux gamnodek Ha 20% wu3roroeneHa nepsbM 3aBogoM, Ha 40% - BTOpBIM U Ha
40% - tperbuM. bpak cocraBiseT cooTBeTcTBeHHO 1%); 0,5% m 0,6% NpOAYKIHH 3THUX 3aBOJIOB.
HaiiTi BEposTHOCTB TOTO, UTO HayJaudy B34Tas U3 MAPTUH JaMIIOYKa OKa)KETCsl CTaHIapTHOM.
OXOTHUK, UMeIOLIUH 3 maTpoHa, CTPEIseT o AUYHU 10 IEPBOro MONaJaHus WIH 10 U3PACXOJOBAHUS
BCEX MaTPOHOB. BeposiTHOCTH mMomanaHus Npu mepBoM BeicTpenie paBHa 0,6; mpu KaxkaoMm mocie-
ayromieM BeicTperne ymenbiraercs Ha 0,1. CoctaBuTh 3aKOH pacrpeIesieHusl Yicia NaTpOHOB, U3pac-
XOJOBaHHBIX OXOTHMKOM. HailiThu maTeMaTtndeckoe OXWJaHHE W TUCHEPCHUI0 3TOW CIy4yalHOW BeNH-
YHUHBI.



7.2.  Bompochl K 3K3aMeHaM ¢ 00pa3laMy K3aMeHAIMOHHbIX OHJIETOB
IlepBbiii cemecTp

TeopeTn'{eCKne BOIIPOCHI, BLIHOCUMBI€ HA 3K3aMCH

9J1eMeHTDbI JUHEHHOH U BeKTOPHOﬁ a.nreﬁpbl, AHAJIUTHIECCKAA reOMETPpUA

wnN e

©oN A

15.

16.

17.

18.
19.

20.

21.

22,

23.
24,
25.
26.
27,
28.
29.

30.

OCHOBHBIE CBOMCTBA ONPEICIUTEIICH.

Merto/ibl pelieHust CUCTEM JIMHEWHBIX ypaBHeHU: Kpamepa u ["aycca.

Bexropsl. B3anMHoOe pacrionoxeHnne BEKTOpOB, KOOPAUHATHI U JUIMHA BeKTopa. JInHeliHbple onepanuu
HaJl BEKTOpaMHU.

CkansipHO€ MPOU3BEJICHUE BEKTOPOB U €r0 CBOMCTBA. Y CIOBUE NEPHEHANKYIIPHOCTH ABYX BEKTOPOB.
BexropHoe nmpou3BeIeHHe BEKTOPOB U €ro CBOMCTBA. Y CII0BUE NAPAJIEIBHOCTH JIBYX BEKTOPOB.
CwMmelaHHOe TPOU3BEIEHNE BEKTOPOB U €r0 CBOMCTBA. Y CJIOBUE KOMILJIAHAPHOCTU TPEX BEKTOPOB.
[IpsiMas Ha nIOCKOCTH. PaznuyHble BUIBI ypaBHEHMS IPSIMOU U BBIBOJ] OJTHOTO U3 YPAaBHEHUN
[lepexon oT ogHOM HOpPMBI ypaBHEHHUS MIPSMOI K Ipyroi ¢popme.

Yros Mex)y IPSMBIMH a IUNIOCKOCTH. Y CJIOBHS IMAPAJUIEIBHOCTH U MEPIEHIUKYIIPHOCTH IPSIMBIX HA
IIJIOCKOCTH

. [lmockocTh. Pa3znuyHble ypaBHEHUS TJIOCKOCTH.
11.
12.
13.
14.

VYron Mexay AByMs IIJIOCKOCTSAMH. Y CJIOBUS NIapaJUIEIbHOCTU U MEPIEHAUKYIIIPHOCTH TNIOCKOCTEH.
[Ipsimas B mpocTpaHcTBe. PaznmnyHble BUABI ypaBHEHUH IPSIMOU U BBIBOJ OJTHOTO U3 YPABHEHUN.
VYcnoBus napauieaIbHOCTH U EPIEHANKYISIPHOCTH IPSAMBIX B IIPOCTPAHCTBE.
Yrosm Mexay NpsMON U INIOCKOCTBIO. Y CIOBUS NMAPAJLIEIBHOCTH U NEPIEHAUKYIISIPHOCTH IPSIMOU U
IIJIOCKOCTH.

Beenenne B MaTeMaTHYeCKHI aHAJIN3
IIpenen ¢pynkuuu B Touke. IIpenen ¢pynkuuu Ha 6eckoHedyHocTu. OpHOCTOpOHHUE Tpeaensl. Orpa-
HUYEHHOCTh (PYHKIIMH, UMEIOLIEeH mpeer.
beckoneuno mainble GyHkiuu. OrpanuueHHble GyHKIUN. beckoHeuHo Gombine GyHKINMU U UX CBS3b
¢ 0ECKOHEYHO MaJIbIMH (DYHKIIUSIMH.

.. N 0
OcHoBHBIE TCOPECMBI O IIpeaciiax. PaCKpI)ITI/Ie HCOMPECACIICHHOCTCHU BU A 6,

818

3ameyvarenbHble TIpeaesbl. Tadauia SKBUBAICHTHOCTEH 0.M.

HenpepsiBHOCTh (yHKIMU. Toukn paspbiBa U UxX Kiaccugukanus. CBoilcTBa HeMpepbIBHBIX (QYHK-

1005078

HenpepbiBHOCTh GyHKIIMU Ha oTpe3ke. CBONHCTBA HENMPEPBIBHBIX Ha OTpe3Ke (YHKUIMN: OrpaHUYeH-

HOCTb, CYIIECTBOBaHHE HAMOOJIBIIET0 M HAMMEHBIIETO 3HAaYEHHH, CyIIECTBOBAaHUE MPOMEKYTOUHBIX

3HA4YCHUI.

Onpenenenve NpPOU3BOAHONW  (QYHKIMHM, €€ MEXaHMYeCKMH U TeOMETPHUYECKHH  CMBICI.
YpaBHEHHUs KacaTeIbHOU U HOPMAaJIH.

Huddepennnan GyHKIUU U €ero reoMeTpuueckuil cMbici. IHBapuanTHOCTH GopMbl nuddepenuana

1-ro nopsaxa.

[Ipon3BoiHBIE OCHOBHBIX AyieMeHTapHbIX QyHKuui. [IpaBuna nuddepenumpoBanusi.

ITpousBonHas cnoxxHo ¢pyHkuuu. Jlorapupmuueckoe auddepeHnrpoBaHue.

Juddepenunpoanne GyHKIUHN, 3aJaHHBIX B TApAMETPUUECKON U HESIBHOU (popmax.

[TpouzBoaHbie U 1udGepeHIaTbl BEICIINX TOPSIKOB.

[IpaBumno Jlonurans.

Teopembr @epma, Poms, Jlarpanxka, Ko o nuddepeHnupyeMbix GyHKIUAX.

HccnenoBanne GyHKIUU C OMOILBIO IEPBOM MTPOU3BOIHON: HEOOXOJUMBIE M JOCTATOUHBIE YCIOBUS

BO3pacTaHMs U YObIBAaHUS (DYHKITHH.

OkerpeMyM (yHkuu. Heo6xonnmoe 1 10cTaTOYHOE YCIOBHSI CYLLIECTBOBAHUS SKCTPEMYyMA.
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. AcuMnToThl rpaduka GyHKIUH.
. BBIYKJI0CTh, BOTHYTOCTB U TOYKHM Neperuda rpaduka pyHkmnun. Heodxommmoe u 1ocTaToqHOE yCiIo-

BUs CyHICCTBOBAHUA TOYCK HeperI/I6a.

Oo0pa3sen 3k3aMeHAIIMOHHOT0 OnJieTa
BapuanT Ne 0

1. Omnpenenurenu N-ro nopsaka. AireOpandyeckue JOMOTHEHNUS U MUHOPBI.
2% + X, +3%X, =4
2. PemmTe cucremy meronom ["aycca: X, — 2X, + Xy = 4

3X, +4X, + X, =0
3. Haiitu npon3sBoHble TaHHBIX GyHKIHA:1). ¥ = 4x’ 2 + ?{/7 1 2) y= (1— 4x° )9 ;
X
3) y=3x’-arcsinx.
4. HaiiTu BEKTOpHOE IIPOU3BEICHUE BEKTOPOB a=3i— 2] +4k ub=i+ 5] ~k.
x2—x—30 . sinbx .. 8x*—4x+3 . (x+3\"
lim — ;lim .

5. Haiitu npeaensr: lim 3 i » :lim 5 :
x>5 X°+125 = x0c0oSXSindx xo—e 7X° +X—-5 xo=

x-1
Bropoii cemecTp

TeopeaneCRne BOIIPOCHI, BLIHOCUMBIC€ HA 3K3aM€H

(I)yHKIII/II/I HECKOJbKHUX IICPEMECHHbBIX

APwnh e

o No o

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

OYHKIMM HECKOJIBKUX MepeMeHHbIX. O0nacTh onpeneneHus. JIMHUM ypoBHS.

IIpenen u HempepbIBHOCTh (PYHKIIUU HECKOIBKHUX ITEPEMEHHBIX.
YacTHble MPOU3BOIHBIE IIEPBOTO U BTOPOT0 MOPSAAKOB (PYHKIIMH JBYX NEPEMEHHBIX.

[Tonublit muddepeHnan U ero UCMOIb30BaHUE B MPUOIMKEHHBIX BBIYMCICHUAX. VIHBapHaHTHOCTD
dhopmbl mostHOTO U depeHirana.

KacarenbHast II0CKOCTh U HOpMaJIb K IOBEPXHOCTH.
YacTHble TPOU3BOIHBIE U MOJIHBIE AU((epeHIInabl BEICIINX MOPSIIKOB.
HesBHble pyHKIMU 1 uX AuddepeHIrpoBaHue.

OkctpemyM (yHKIMM ABYX mnepeMeHHbIX. HeoOXxoaumble M JOCTaTOUHBIE YCIIOBUSI CYLIECTBOBAHMS
JKCTpEMyMa.
HNHaTerpajibnoe ncuncieHue GyHKuuil 01HON nepeMeHHOH

[TonsTue nmepBooOpaznoi. Heonpenen€Huplili HHTETpas U ero cBoiicTBa. Tadmuia HeonpeaeIEHHBIX
HMHTErPAJIOB.

OCHOBHBIE METO/IbI HHTETPUPOBAHUS: HEITOCPEICTBEHHOE HHTETPUPOBAHNE, METO MHTETPUPOBAHUS
MOJIBEICHUEM T10/1 3HaK JuddepeHnrana, MeTo1 3aMeHbl IepEMEHHOI

HHTerpupoBaHue 1o 4acTsiM B HEONPEAEIEHHOM HHTETpaIe.

PasnoxeHre MHOro4sIeHa Ha JIMHEWHBIE U KBAIPATHBIE MHOKUTEIH.

Tunsl npocTeimux apodeit U uX UHTErpUPOBAHUE.

WuTerpupoBanue palMoHaIbHBIX Jpo0ei METOIOM Pa3sIoKEHHsI Ha MpocTeiIne I1pooH.
WuTerpupoBanne NpoCcTeUIINX UPPALUOHATBHBIX (YHKITHI.

WHTerpupoBanue TPUrOHOMETPUYECKUX (QYHKINH.

3ajaun, TPUBOASAIINE K OHATHIO ONPEIEeIEHHOr0 HHTErpaia. OnpenenéHHblil THTErpai, CBOWCTBA.
®opmyna HetoToHa-JleiiOHuma. 3ameHa nepeMeHHOH B ONpeeIEHHOM HHTETpale.

dopmysa MHTETPUPOBAHMS 110 YaCTAM AJI ONPEACIEHHOIO HHTErpaia.

Heco6cTBeHHBIE HHTETPAIIBI.



JAnddepenuuaibHbie ypaBHeHUS

21. ludbdepennnanbuble ypaBHEHHs: onpeaenenue, mopsaaok Y, pemenue Y.

22. luddepennmanbHoe ypaBHeHHE |-Tro opsaka: onpeaeneHue; oolee u yacTHoe peueHus. Teopema
CYLIECTBOBAHMS U €AMHCTBEHHOCTH pertenus it 1Y 1-ro nopsiaxa.

23. J1Y ¢ pazaensiroiuMucs MepeMEeHHBIMU, OAHOPOIHBIC U JIMHEHHBIC, METOJIbI UX PEIICHHUS.

24. Tlpocreiilue ypaBHEHHs] BTOPOTO MOPSJIKA, JOMYCKAIOUNe TOHUKEHUE OpsIKa:

25. Jluneiinsie ogHopoanbie 1Y 2-ro mopsiika: TeopeMa o0 CTPYKTYpPE €ro pelieHus

26. Heomnopoauelie tuHEHBIC 1Y 2-T0 mopsaka: TeopeMa 0 CTPYKTYpE OOIIEro peleHms

27. JIuneiiabie onHOpoaHbIe JIY 2-T0 OpsIKa C MOCTOSTHHBIMU KOAQPUITMEeHTaMU. XapaKTePUCTHUECKOE
ypaBHEHHUE U CTPYKTYpa OOILEro pemeHus

28. Jluneiinbie HeomHOPOAHBIE [V 2-TO TIOpsIKa C TOCTOSTHHBIMU KO3(DPUIIMEHTaMH CO CICIIUATBHON
MPaBOM YaCThIO

Oo0pa3sen 3xk3aMeHAIIMOHHOT0 OuJieTa

BapuanT Ne 0
1. HeonpeneneHnHblil HHTErpa U €ro CBOMCTBA.

2. Haiitu uHTETpab: J‘(ZL%le_l—Zcosxjdx, Ixsinxdx, I(5x4_2W+i5—3jdx.
X" — X X

3
X
3. BBIUHCIUTD Onpeie/IeHHbIE HHTETPAJIbI: I % , '[ (ZX3 +x%— 5)dx .
X —

1 -2

4. Pemuts nuddepennmanbape ypapHenus: 1). X2y = y? —2xy; 2).y' —3x’y = x%e* y(O) =0;
3).e’ (1+ xz)dy—2x(1+e y)dx:O.

1. HaitT qacTHEIC IPOM3BOAHBIE 2-TO TopsiKa GyHKmmm: Z = 3X% — 2y3 —5Xy.

Tpernii cemecTp

Teoperuyeckune BONpPoOChbl, BLIHOCHMbIE HA IK3aMEH
Psaabi
1. YucnoBsle psabl, 4acTUYHas CyMMa psija, MOHSATHE CXOAMMOCTH M PAaCXOJUMOCTH YHCIIOBOTO psJa,
HE00X0/IUMOE YCIOBUE CXOJIUMOCTH.

2. Tlpumepsl CXOASIUXCS M PACXOISIINXCS PSIOB.

3. JlocraTo4Hble MPU3HAKU CXOAMMOCTH 3HAKOMOJIOKUTENIbHBIX psAoB. [Ipu3Haku cpaBHEHMS.

4. JlocraTouHble mpu3Haku cxoaumoctu Jlanambepa, Komu.

5. 3HakonepeMeHHBbIE U 3HaKOYepeaAyIoIuecs psaabl, npu3Hak Jleiionuma.

6. JlocTaTO4HBII MPU3HAK CXOIMMOCTH 3HAKOIIEPEMEHHBIX PSI0B, a0COIIOTHAS U YCIOBHAS CXO/H-
MOCTH PSJI0B, CBOMCTBA a0COIIOTHO CXOJSIIUXCS PSJIOB.

7. Crenennsle psaabl. Teopema Abens. Paanyc, uutepBan u 00JacTb CXOUMOCTH CTENEHHOTO psijia.
OCHOBBI TEOPUM BEPOSATHOCTE U MATEMATHYECKOM CTATUCTUKH

8. Kuaccuduxkarus coObITHI: 10CTOBEpHBIE, HEBO3MOXKHbBIE, clydaiiHble cOObITUS. COOBITHS: CO-
BMECTUMBIE U HECOBMECTHUMBIE; PABHOBO3MOKHBIE; 3aBUCUMbIE U HE3aBUCHUMBIE; TPOTUBOIOJIONK-
HBIE; MTOJIHAS TPYTIa COOBITHI.

9. Kiraccuueckoe ornpeiesieHne BEPOSITHOCTHA COOBITHS; €T0 CBOWCTBA.

10. Anrebpa coObITHiA. Y c0BHas BEpOSITHOCTD. [IponsBenenue u cymma codbituii. Teopemsl yMHO-
KEHUS U CII0KEHUS BEPOSTHOCTEH.

11. ®opmyna nonuHoi BepositHocTH. Popmyssl baiieca.

12. Cxema MOBTOPHBIX HE3aBUCUMBIX HcTibITaHuN. @opmyinbl bepryinu, Jlammaca u [Tyaccona.



13. Cnyyaiinsie Benmnunnbl: nuckpetHsie (JICB) un nenpepsiBabie (HCB). YuncnoBslie XapakTepuCTUKU
CIIy4aiiHbIX BEJTUYMH:

14. bunomuansHoe pacrpeznenenue JJCB.

15. ®dynkus pacupeneaeHus U II0THOCTL BepositHocTelr HCB.

16. HopmanwsHoe pacnpenenenue HCB.

17. loBepuTenbHbIE HHTEPBAIbI JIs1 OLIEHKH MaTEMaTH4YE€CKOTO O3KUaHUSI.

O0pa3zen h3xk3aMeHAIMOHHOT0 O1JIeTa
BapuanT Ne 0

3nakouepenyromuecs psasl. Teopema JleiiOnuna. OueHka octaTka psja.

2. B xopobe 6 kpacHbIX U 4 cMHUX KapaHjamia. Haymady wu3BiekaroT Tpu kapanjamia. Haiitu BeposT-
HOCTh TOTO, YTO JIBA MX HUX - KPACHBIE.

3. B 00yBHYI0 MacTepcKylo JIjIsl peMOHTa IPUHOCSAT carnoru u Tydiau B cootHomenuu 2:3. BepostHoCTh
KauyeCTBEHHOT0 peMOoHTa Jyis carnor paBHa 0,9, a misa tydens — 0,85. [IpoBenena nmpoBepka KadecTBa
onHO# mapel 00yBH. OKazanoch, 4To 3Ta napa o0yBH OTPEMOHTHPOBAaHAa KadecTBeHHO. KakoBa Bepo-
SATHOCTH TOTO, YTO 3TO a) caroru; 0) Tydum?

=

n
R B G
4. HccnepoBaTh HA CXOJUMOCTH YUCIIOBBIC PSJIbI: Z— ; Z .
n+3 = Jn
n=1 n=0
«© n xn
5. Haiitu 065aCTh CXOIMMOCTH CTETICHHOTO Psijia: z >
n=1 N

7.3. Tekyluii KOHTPOJIb
OO0pa3ubl KOHTPOJIBHBIX padoT
1 cemecTp

1) ans Touku ¢ koopaunatamu A(3;2;—-3), B(5;1,-1), C(L,—2;1) . Haitru LA.
2) Haiiti 00bEM TpeyroapHOM MUPAMHU/IBI, TOCTPOCHHOMN Ha BEKTOpax a= (L4:-3), b=(2:2-2), c= (320 .
3) UsBectnnl xoopamuatel Tpeyromsanka ABC  A(3;2), B(—4;-1), C(4;4) . Haiitu: a) ypaBHeHHS:

BCEX CTOPOH TPEYrOJbHUKA, BHICOTHI TPEYTOJIbHUKA, MEIUAHBl, OUCCEKTPUCHI U IPSIMON, IPOXOAIIECH ue-
pe3 BEpPUIMHY TPEYroJbHUKA MapajijielIbHO MPOTUBOJIEKAIEH CTOPOHE; 0) pacCTOsHUE OT BEPIIMHBI J10

IIPOTHBOJIEKALIEH CTOPOHBI; B) yroJl B TpEyronbHuKe (pu Bepumne B).
4) TIpuBecTH K KAHOHUYECKOMY BU/1y YPaBHEHHE KPHBOM 2-T0 HOpsAKa

X% +4y? - 2X—56Y +181=0 u crenars cxeMaTHUeCKHil YepTeK.
5) Hanucats ypaBHeHue miockoctH, npoxozsmeii yepes Touxky M, (1,3;4) nepnenmmkynsproii k mioc-
KOCTAM, 3a7aHHbIM ypaBHeHuamu 2X+3Y+2—-1=0,3x—-y+22-2=0.

6) Beraucnuth npeaensl, npuMeHss npaBwio Jlonuras:
2 .3
a) Iim5x X +7x; 6) “m[ 20 2 j

x>e  2x* +5x° x>s\ x?2 —25 X—5
2 cemecTp

y

2
1. HaiiTn yacTHbIe MPOM3BOAHbIE 1-ro mopsiaka pymkumii: 1), _ X~ —4Y 2) z —arccos. -
X

3x+y?’
2. Haiitu npousBonHyo GyHKIMH U = X°y + y°z® B Touke P(1;-1;3) mo HampaBieHHUIO OT 3TOM TOY-

ki k Touke P, (52;1).



3xdx dx 2
L 6 I————————, B)£(3X-%2)COSXdX.

1+3/x+1

4. Haiitu pemenue JIY: Xy"'—Yy' = x%e* .

2
3. Haiitu unTerpansl a) I
1

3 cemecTp
0 nS 0 3n
1. UccnenoBath YUCIOBBIC PSJIBI HA CXOAMMOCTD: Q) — 0) D, PRPNTE
n=1(3n)! n=1 (N +1)
o 2n+1
2. UccnenoBath Ha yCIOBHYIO, a0COIOTHYIO CXOAUMOCTE: ». (—1 N+l 27—
n=1 n(n+1)

n
e e}
3. Haiitu o6acTh CXOAMMOCTH CTENIEHHOTO psja: > (n + Zj X",
n=1\ N+ 4

4. Pemuts 3anauy. Cpeau 25 cTyIeHTOB IrpyIIbl, B KOTopoil 10 neByiiek, pa3pirpbiBatoT 6 OMIETOB Ha

CTy/IeHYECKYI0 BecHY. Haliute BeposiTHOCTB TOTO, UTO Cpeau obanaTeneii OuineroB okaxyres 3 ne-

BYIIIKH.
5. Haiitu uncnossie xapakrepuctuku CB X: M (X); D(X); o(X), eciu oHa 3ajaHa psaoM:
X -5 2 3 4

P 0,4 0,3 0,2 01




7.4. OnucaHue noka3sareJieil M KpUTepHeB OLIEHUBAHUS KOMIIeTeHIMII HAa Pa3IMYHBIX dTanax ux ¢popMupoBaHus,
ONHUCAHME IIKAJIbI OLlCHUBAHHUSA

Tabnnna 7
Kpurepun ouennBanus pe3yJbTaToB 00y4eHus HanmenoBanne
Iliranupyemblie pe3yJabTaThl 0CBOCHHS 16 21-60 6
N — McmHce an- 4108 61-80 6aoB 81-100 6a108 OLEHOTHOT0
1 JIOB (Hey;mB.m?- (ynonneanpnTenb- (xopomio) (oTaIM4HO) cpeacTBa

OIIK-2. Cioco6eH ocymecTBIITh cOOp, 00pabOTKY M CTATUCTUYECKUIN aHAIN3 JaHHBIX,

HEOOXOJAUMBIX JUIS Pell

CHU ITIOCTABJICHHBIX SKOHOMHNYCCKUX 3a1a4.

3HaTh: METO/bI PEIIEHHs CUCTEM JINHEHHBIX aJl-
re0panveckux ypaBHEHUH, OCHOBBI AuddepeHiu-
POBaHUA U UHTETPUPOBaHUS QyHKUUH, pereHus
mddepeHnaNbHbIX ypaBHEHUN, OCHOBHBIE 110~
JIOXKEHHUsI TEOPUU BEPOSTHOCTEH U MaTeMaTHye-
CKOH CTaTUCTHUKHU, TEOPUH PSIIIOB.

®parmMeHTapHbIE
3HaHUs

Hemnonurle 3Hanus

CdopmupoBaHHbIE,
HO coJiepiKalue
OTJIeJIbHBIE TPOOEITBI
3HaHUA

CdopmupoBaHHbIe
CHCTEMaTHYECKUE
3HAHUS

YMeThb: IPUMEHATh CBOM 3HAHUS K PELLICHUIO
IIPAKTUYECKUX 3aa4; I0Ib30BaThCs MaTeMaTU4e-
CKOM JINTEPATYpOH Ul N3yUEHHsI NHXKEHEPHBIX U
H9KOHOMMYECKHUX BOIIPOCOB.

YacTtuuHble
yMEHUS

Hemonnklie YMCHUA

YMeHus moJiHele, J10-
IyCKaITCs HE0OIb-
A€ OIIHOKHU

CdopmupoBaHHbIE
YMEHUS

Buagers: Meroamu peleHus 3a1a4 anreopsl U
reoMeTpu, 1ubPepeHnaIbHOTO U HHTETPaslb-
HOTO UcuucieHus, i epeHnanbHbIX ypaBHe-
HUM, METO1aMU TIOCTPOEHHSI MAaTEMAaTHUECKUX
MoJiesielt JUTs 3a]1a4, BOSHUKAIOIIUX B HH)XXEHEPHO-
9KOHOMUYECKOU MTPAKTHKE.

YactuuHoe
BJIaJcHUE
HaBbIKAMH

Hecucremarnueckoe
MIPUMEHEHNE
HaABBIKOB

B cucrematnueckoM
MPUMEHEHUN HABBIKOB
JIOITYCKaoTCs Mpooe-
JTBI

VYceneurnoe u
CUCTEMATHUECKOE
HpI/IMCHCHI/Ie HABBIKOB

Kommmiekr 3ana-
HAU 1iId  KOH-
TPOJBHBIX PadoT,
BapUaHThl  3aja-
HUHU U9 caMo-
CTOSATENIbHOW pa-
00TBI,  BOMPOCHI
no temam / pas-
JIemaM  JUCITUII-
JTHHBI




8. OcobennocTu peanqu3anvi TUCHUILIMHBI AJ HHBAJIUI0B M JUII ¢ OrPAHHYCHHBIMU
BO3MOKHOCTSIMMU 310POBbA

JUis ocyIIeCTBIIEHUS MPOLEyp TEKYLIEro KOHTPOJIs YCIEBAEMOCTH U MPOMEXYTOYHOM arTe-
cTauuu o0yJaroIuxcs co34aHbl (OHIbI OLIEHOYHBIX CPE/ICTB, alalTUPOBAHHBIE [l HHBAIUIOB U JIHI]
C OrpaHMYEHHBIMH BO3MO>KHOCTSMH 3[J0POBbS U IO3BOJISIONINE OLIEHUTh TOCTH)KEHUE MMM 3aIlIaHU-
POBaHHBIX B OCHOBHOI 00pa3zoBaTeIbHON IPOrpaMMe pe3yibTaTOB OOy4EHHUs U YpOBEHb CHOPMHUPO-
BaHHOCTH BCEX KOMIIETEHIIMH, 3asBJICHHBIX B 00pa3zoBareibHO nporpamme. dopma npoBeaeHHS Te-
KyILeH aTTecTaluy JJs CTYJCHTOB-MHBAJINIOB YCTAHABIUBACTCSA C YYETOM HMHIAMBHYaTbHBIX MCHXO-
¢dusnueckux ocobeHHOCTel (YyCTHO, MMUCBMEHHO Ha Oymare, MMChbMEHHO Ha KOMIBIOTEpE, B (opme
TECTHpOBaHUs U T.IL.). [Ipu TecTupoBanuu U1t CTaOOBUAALINX CTYACHTOB UCIIONB3YIOTCS (DOHIBI OI1e-
HOYHBIX CPEICTB C YKpyNHEHHbIM Lipu¢pToM. Ha sK3amMeH mpuriamaercs CONpOBOXIAIOUINM, KOTO-
pBlii  oOecrieurBaeT TEXHUYECKOE CONPOBOXKJIEHHE CTyAEHTY. llpm HEOOXOOUMOCTH CTYAEHTY-
MHBINY IPEJOCTABIAETCS AONOIHUTENBHOE BPEMS Ui MOAIOTOBKM OTBETAa Ha 3K3aMeHe (WM 3aue-
te). OOyuaromnyecss ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3[10POBbsI, U 00Oydaroluecss HHBaJIUIbI odec-
MIEYMBAIOTCS MIEYaTHBIMU W JIEKTPOHHBIMH 00pa30BaTEIbHBIMU pecypcaMu (IPOTrpaMMBbI, y4eOHBIC
ocoOust U1 CaMOCTOATENBHOM pabOTHI U T.J1.) B (hopMax, aAalTHPOBAHHBIX K OTPAaHHUYEHHUSIM HX 3]10-
POBBS U BOCIIPUATHUS HH)OPMAITHH:

1) JUTs THBAJTUIOB | JIMII C OTPAaHMYEHHBIMI BO3MOKHOCTSIMH 3/I0POBBSI 110 3PEHHI0:

- JUIA CcJenbIX: 3aJaHus JJI BBIIOJHEHMS Ha MPAKTHUECKUX 3aHATHAX O(OPMIIAIOTCS
penbedHO-TOYeyHbIM pudTOM bpaiins , 11M00 3a4MTHIBAIOTCS aCCUCTEHTOM; NUCHMEHHBIE 3a/1aHUS
BBINOJIHAIOTCS Ha Oymare penbedHO-ToueuHblM wipu¢pToM bpaitng n1muG0 HaaMKTOBBIBAIOTCA
ACCHUCTEHTY; OOYydYaroIMMCs JJs BBIIOJHEHMs 3aJaHusl IpU HEOOXOAMMOCTH HPEOCTaBIIAETCS
KOMIUIEKT MUCHbMEHHBIX HNPUHAMICKHOCTEH M Oymara JUii NMUCbMa pPeabepHO-TOYEUHBIM HIPUPTOM
bpaiins;

- 1JIs1 ¢J1a00BHASIIIMX: 00ECTIeYMBACTCSl MHANBHYyaTbHOE paBHOMEPHOE OCBEIICHHE HE MEHEe
300 mrokc; oOyuaromuMcst ISl BBIIOJIHEHUS 3aJaHusl NP HEOOXOIMMOCTH MPEIOCTaBISAETCS
YBEIIMYHMBAIOIIEE YCTPOMCTBO; BO3MOXKHO TaK)K€ HCIOIH30BAHNE COOCTBEHHBIX YBEITHYMBAIOIINX
YCTPOMCTB; 3aJJaHMsI U1 BBIMOJIHEHUS 3a/laHUH 0POPMIISIOTCS YBEIMYEHHBIM HIPU(TOM;

2) JUI. THBAJIUIOB U JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS MO CJIYXY:

- JJISl TJYXHX H CJIa00cabIIAMX: o0ecreyrBaeTcsl HaIn4YKie 3ByKOYyCUIIMBAIOIEH anmapary-
PBl KOJUIEKTUBHOT'O TOJb30BAHUS, NPU HEOOXOIUMOCTH OOYYarOIIUMCS MPEI0CTABISAETCS 3BYKOYCH-
JMBAOINAs amlaparypa WHAWBUAYAILHOTO IOJIb30BAHMS;, MPEIOCTABISIFOTCS YCIYTH CYpIONEpeBO/I-
YHKa,

- VISl CJIEMOTJIyXMX JOMYCKaeTCsl MPUCYTCTBUE aCCHCTEHTA, OKAa3BIBAIOUIETO YCIYTH THQIIO-
CypIiorepeBounKa (IIOMIUMO TpeOOBaHHIA, BBITOIHAEMBIX COOTBETCTBEHHO JIJISI CIICTIBIX U TITYXHUX );

3) JUISL JIUL C TSDKENBIMHM HapyIICHUSIMUA PEUH, TIYXHX, CIa0O0CTbIIAINX JEKIUH U CEMU-
Haphbl, IPOBOIUMBIE B YCTHOH (popme, MPoBOAATCS B MUCbMEHHOI popme;
4) JUI. UHBAJIMJIOB U JIML[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 370POBbsl, HMEIOIINX HAa-

PYlleHHsI OMIOPHO-ABUIATEJHLHOI0 anmnapara:
- AJid JdLl ¢ HAPYMICHUAMHA OIIOPHO-ABUTATCIIBHOI'O aIrmapara, HApYWICHUAMU JABUTaTCIIbHBIX
(GyHKIUI BEpXHUX KOHEYHOCTEH WJIM OTCYTCTBUEM BEPXHUX KOHEUHOCTEW: MUChbMEHHbIE 3aJaHMs Ha-
JTUKTOBBIBAIOTCSI ACCHUCTEHTY; BBIMIOJHEHUE 3aJaHHi (TECTOB, KOHTPOJIBHBIX PAabOT), MPOBOANMBIC B
MUCbMEHHOU (popMme, TPOBOIATCS B YCTHOM (hopMe IyTeM orpoca, 0eceibl ¢ 00yJarommumMcs.



10.

11.

12.

9. Y4yeOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecnedeHue JUCIUILIMHBI

9.1. JIutepartypa
bepmantr A. ®@., ApamanoBuu U. I'. Kparkuii xypc maremarnueckoro ananuza. — CII6.: U3na-
TenbCeTBO «Jlanby, 2005.
Hanko I1. E., TTonoB A. I'., KoxeBaukosa T. f1. Beiciias MaTremaTuka B yIpaKHEHUSIX U 3a/1a4ax:
VY4e0. nocodue i By30B. — M.: OO0 «M3narensctBo ACT»: OO0, 2000. «M3narensctBo «Mup
u obpazoBanue», 2014.
Harancon, W.I1. KpaTkuii Kypc BBICIICH MaTeMaTHKHU [ DJIEKTPOHHBIN pecypc]: yueOHOoe mocooue.
— DOnektpod. nman. — CII6.: Jlams, 2009. — 728 c¢. — Pexum jgocryna:
http://e.lanbook.com/books/element.php?pll_id=283.
[Terpymko, 1.M. Kypc Briciielr matemaTuku. BBeaenue B MareMatnueckuii ananus. uddepen-
LAAJbHOE HMCUUCACHUE. JIeKIMM M IpakTUKyM [DJICKTpOHHBIM pecypc]: yueOHOoe mocobue. —
OnektpoH. jpgaH. —  CII6.: Jlaws, 2009. — 288 c¢. — Pexum gocryma:
http://e.lanbook.com/books/element.php?pll_id=302.
[Terpymiko, 1.M. Kypc Beiciieit Mmatematuku. MaTErpasibHoe ncurcienne. OyHKIMU HECKOIbKHUX
nepeMeHHbIX. JuddepeHnnanbabie ypaBHeHUS. JICKIIMN W IPAKTUKYM [ DJIEKTPOHHBIN pecypc] :
yuebHoe mocobue. — DnektpoH. naH. — CII6.: Jlanp, 2008. — 606 c. — Pexum pgocryma:
http://e.lanbook.com/books/element.php?pll_id=306.
[Mucemennsiii [[. T. Koncnekr nekuuil no Beicuierd MatemaTtuke. [lonnsiid kypc. — M.: Beicias
mkona, 2013.
CannoB A. A. KpaTkuil Kypc BbICIHIEH MaTeMaTUKH, TOM. 1, ToM 2. — I'po3Hbiii, 2014.
baraesa M. T. COopHuK 3a7ay Mo JIMHEHHON M BEKTOPHOM anredpe M aHAIUTUYECKOW IeoMeT-
pun.— I'poznbiii, UIIL I'THH, 2007.
Hauaesa JI. 1., MartameBa X. II. Meronnueckoe nocodue mo m3ydeHuro pasaena «Psup». —
I'posubiit, UTIL[ I'THHA, 2007.
Hamnaesa JI. 1., Cocnambexona JI. C. Coopuuk 3amau. Juddepennuanbusie ypapHeHus. — ['po3-
weii, WUIIL I'THH, 2010.
MaromaeBa M.A., Hcaesa JI.M. [Ipaktukym no Beiciieit matremaruke. Yacte 1 (yueOHO-
METOJIMYECKOE MOCOOHEe ISl CTYACHTOB DIKOHOMUYECKHX crieruanbHocTei). — ['posnsrit: WIIL]
I'THH, 2011.
MaromaeBa M.A., Ucaesa JI.M. IIpaktukym no Beicueit Matemaruke. HYacts 2 (yueGHO-
METOJINYECKOE MTOCOOHE JIJIsl CTYAAGHTOB IKOHOMUYECKHUX crienuanbHocTel). — ['posnsbrit: UIIL
ITHTY, 2014.

9.2. MeTtoau4deckue YKa3aHuAa IJid o6yqa101u14xca IO OCBOCHHUIO JUCIHHITIIMHBI (CM. npnno;erHe).

10. MaTepuajabHO-TeXHUYECKOE o0ecnevyeHue TUCHUILINHBI

3a Kaq)eupoﬁ «Briciias u MpUKJIaaHasA MaTeMaTHuKa» B INTABHOM y‘-IC6HOM KOpIyCC 3aKpCIIJICHBI

neKkiuoHHas ayauropuss Ne 1-16, aymuropun [Uis MpOBENCHHS TpaKTHUecKuX 3aHsATHiA NoNe 2-12,

2-27, 2-29, 2-31, 2-33, 2-35, 3-43, GOJBIIMHCTBO M3 KOTOPBIX OCHAIIECHO TAOJMIaMH, TpahUIeCKUM

MaTepuaioM, YepTeKaMu IO JMHEHHON anreOpe, AJIeMeHTaM BEKTOPHOW alreOpbl, aHATUTHYECKOMN

reoMeTpud, AuddepeHInaIbHOMY HCUUCICHUIO (QYHKIMH OJAHON MEepeMEHHOM, MHTErpaJibHOMY HC-

yucaeHuto. B aymutopun 3-10 pa3menieH kKoMnbloTepHbIH kiace. Ha xadenpe umeroTcs HHTEPaKTHB-

Hasl 10CKa U IPOEKTOP.
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[Tpunoxenue
MeToanyeckue yKa3aHus 10 OCBOCHMI0 TUCHMILINHBI « MaTeMaTuka

1. MeToanuyeckne yka3aHus 1Jisi 00y4aroImuXxcs M0 NJIAHUPOBAHUIO M OPraHM3AlUM BpeMe-
HH, He00X0IMMOrO0 /151 OCBOCHHS THCHUIIHHBI.

W3yuenmne pekoMeHIyeTcsi HayaTh C O3HAKOMJICHHS C paboyeil mporpaMMol IUCIHILIMHEI, €e
CTPYKTYpPOHl M COJEp>KaHUEM pPa3AesoB (MoAyseil), GOHIOM ONEHOYHBIX CPEICTB, O3HAKOMHUTHCS C
y4eOHO-METOINYECKUM 1 UHPOPMAIIMOHHBIM 00€CIIeYeHHEeM JUCITUIUINHBI.

Hucuumnuza «MareMaTuka» COCTOMT M3 CBSI3aHHBIX MEXAY cCOOOI0 TeM, 00ecrnedMBaroIIUX IMOo-
ClIeIOBATENbHOE N3YUYeHHE MaTepHana.

OOyuenue o gucuuiuinHe «MaTeMaTHKa OCYIIECTBIISETCS B CIEAYIONMX (hopMax:

1. Aynutopnsle 3aHATHS (JIEKIMH, TPAKTUUECKUE).

2. CamocTosiTenpHas padoTa cTyneHTa (MOAroTOBKA K JICKIUSAM, MPAKTUYECKUM 3aHSATHSIM, TeC-
TaM 1 UHBIM (pOpMaM MUCHbMEHHBIX paboT, MHAWBUIYAIbHAS KOHCYJIbTALNS C IIPETIOAABATEIIEM ).

3. NuTepaktuBHbIe (GOPMBI IPOBEICHUS 3aHATUHN (KOJUIOKBUYM, JICKIHS U JIp. (GOPMBI).

VY4eOHbIil MaTepuan CTPYKTYPHUPOBAH U U3y4YCHHE AUCLUUIUIMHBI MPOU3BOAUTCA B TEMATHUECKOM
nocneaoBarenbHOCTU. KakjoMy MpakTHYeCKOMY 3aHSITHIO U CAMOCTOATEILHOMY M3YYEHHIO MaTepHa-
Jla TpeIIIecTBYeT JeKIus Mo AaHHOM Teme. OOydaromuecs caMOCTOSATENbHO MPOBOJAT IMpeIBapu-
TEJIbHYIO MOATOTOBKY K 3aHATHUIO, IPUHUMAIOT aKTUBHOE U TBOPUYECKOE y4acTHE B OOCYXJAEHUU TEOpe-
TUYECKUX BOIIPOCOB, pa3dope MpoOJEeMHBIX CUTyallUid U MOMCKOB IyTed MX peleHus. MHorue npo-
OneMbl, U3y4aeMble B Kypce, HOCAT JUCKYCCHOHHBIN XapakKTep, YTO MPEINoIaracT MHTEPAKTHBHBIHN
XapakTep NPOBEACHUS 3aHITUN Ha KOHKPETHBIX IPUMEpax.

Ornrcanue Mociae10BaTeNbHOCTH ACUCTBUN 00y4aroIerocs:

[Ipu u3ydeHun Kypca cieqyeT BHUMATEIbHO CIOylIaTh U KOHCIEKTUPOBATh MaTepHall, u3jarae-
MBI Ha ayAUTOPHBIX 3aHATHAX. /|11 €ro MOHMMaHUA U KaYECTBEHHOI'O YCBOCHHUS PEKOMEHAYETCS Clle-
JYIOLIAs OCIEI0BATEIbHOCTD AEHCTBUI:

1. TTocne okoHYaHUS y4eOHBIX 3aHATUN JJIs 3aKpeIyIeHUs] MaTepuaia IpoCMOTPeTh U 00/ lyMaTh
TEKCT JIEKIIUH, IPOCTYLIaHHON CeroaHs, pa3oopaTh paccMoTpeHHble npuMepsl (10 - 15 MunyT).

2. Ilpu OATOTOBKE K JIGKIIMU CIEIYIOMIETO JHS MOBTOPHUTH TEKCT MPEABIAYIIEH JEKIUH, TOTY-
MaTh O TOM, KaKasi MOXeT ObITh cienytomas TeMa (5 - 10 MuHYT).

3. B TedeHue Hemenu BIOpATh BpeMst Ui pabOTHI C IUTEpaTypoit B OndmoTeke (1mo 1 gacy).

4. Ilpu noAroToBKe K NPAaKTUYECKOMY 3aHSATHIO TOBTOPUTH OCHOBHBIE MOHATHS 110 TEME, U3yUHUTh
npuMepsl. Pelras KOHKPETHYIO CUTYalUIO, - IPEIBAPUTENILHO MOHATh, KAKOW TEOPETUUYECKUI MaTepH-
aJl Hy’)KHO HMCII0JIb30BaTh. HaMeTUTh 11aH peleHus, nonpoOoBaTh Ha €ro OCHOBE PeluTh 1 - 2 mpak-
TUYECKHE CUTYallUH.

2. MeToauyeckue ykazaHus o padore o0y4arouuxcsi BO BpeMsi IpoBeeHHs JEeKIU.

Jlekuuu al0T 0Oy4YaIOMIMMCS CUCTEMAaTU3MPOBAHHBIE 3HAHUS MO JAUCHUIUINHE, KOHIEHTPUPYIOT
UX BHUMaHHE Ha HauOoJee CIOKHBIX U BaXKHBIX Bompocax. JIeKun oObIYHO M3NIAraroTcs B TPAAULIH-
OHHOM WJIM B NpOOJIEMHOM cTuiie. st CTYyZA€HTOB B OOJBIIMHCTBE CIyyaeB B MPOOJIEMHOM CTHIIE.
[IpoGieMHBbII CTUIB MTO3BOJISIET CTUMYJIUPOBATh AaKTUBHYIO [MO3HABATEIbHYIO JNESTEIBHOCTh 00ydaro-
HIMXCA U MX WHTEpeC K JUCHMILIUHE, (OPMUPOBATh TBOPUECKOE MBILUICHHE, MPUOEraTh K MPOTUBO-
MIOCTABJICHUSIM M CPaBHEHUSIM, JeJlaTh 0000IIeHNs, aKTUBU3UPOBATh BHUMaHNE O0yYaloINXcs MyTeM
MTOCTaHOBKH MPOOJIEMHBIX BOIIPOCOB, MOOMIPSTH TUCKYCCHIO.
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Bo BpeMsi TeKIIMOHHBIX 3aHATHI PEKOMEHAYETCs BECTH KOHCIIEKTUPOBAaHHE YUeOHOro MaTepuara,
oOparaTh BHUMaHue Ha (OPMYITUPOBKH M KATETOPUH, PACKPHIBAIOIINE CYTh TOTO UM HHOTO SIBIICHUS,
WM TIPOIIECCOB, BBIBOABI M MMPAKTHYECKHE PEKOMEH/IAIlUH.

KoHcnekt nekiun Jtydiie moapasaensiTh Ha MyHKThI, COOII0Aas KpacHYIO0 CTPOKY. DTOMY B 00OJIb-
ol creneHu OyayT crocoOCTBOBaTh BOMNPOCH IJIaHA JIEKLHH, MPEJIOKEHHBIE MPEroiaBaTelisiM.
Crnenyet oOpamiath BHUMaHuE Ha aKIIEHTHI, BBIBOJIbI, KOTOPBIE AENAeT MpernojaBaTelib, OTMe4asi Hau-
0osee BaXKHbIC MOMEHTHI B JICKIIMOHHOM MaTepHalie 3aMeUaHUsIMU «BaXXHOY, «XOPOIIO 3alIOMHUTEY U
T.11. MOXHO J1e1aTh 3TO U C TIOMOIIBIO Pa3HOLBETHBIX MAapPKEPOB UJIM PyUYeK, MOJUEPKUBas TEPMHUHBI U
oIpeeIeHUs.

IlenecooOpa3no pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpaIleHHH, aOOpeBHATyp M CHUMBOJIOB.
Opnako mpu JanbHEWIeH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JTyUIIIe 3aMEHUTh OOBIYHBIMU CIIOBAMU IS
OBICTPOTO 3PUTEIHHOTO BOCHIPUSATHUS TEKCTA.

PaGotas Hax KOHCIEKTOM JIEKIMI, HEOOXOAMMO HCIOJIB30BaTh JTUTEPATYPy, KOTOPYIO PEKOMEH-
J0Ball mpernojaBaTenb. IMEHHO Takas cepbe3Hasi, KpOIOTJIKMBas paboTa ¢ JEKIUOHHBIM MaTepHUaIoM
MO3BOJIUT TITyOOKO OBJIA/I€Th TEOPETHUECKUM MaTEPHUATIOM.

Temaruka nexuuii gaercsa B paboueid mporpaMme AUCIUILTAHBL.

3. MeTroauyeckue yKkazaHusi 00y4aromUMcs 0 MOAr0TOBKE K NPAKTHYECKUM 3aHATHAM.

Ha mpakTrueckux 3aHSATHIX MPUBETCTBYETCS aKTHBHOE YYacCTHE B OOCYKJIEHHUH KOHKPETHBIX CH-
Tyalu#, ClIOCOOHOCTh Ha OCHOBE IOJyYEHHBIX 3HAHWN HaXoauTh Hamboiee 3(h(eKTUBHBIC pereHus
MOCTABJICHHBIX MPO0JIEeM, yMETh HaXOAUTh TOJIE3HBII JTOTOIHUTEIBHBIA MaTepHAIl IO TEMATHKE CEMH-
HAPCKUX 3aHATUH.

CryneHTy peKOMEHAyeTC sl CIeAYIoas cXxeMa MOATOTOBKU K MPAKTUYECKOMY 3aHATHIO:

1. O3HakoMIIEHHE C MJIAHOM MPAKTUYECKOTO 3aHSATHUS, KOTOPBIA OTPa)KaeT COJEp>KaHUE MPEe.Io-
JKEHHOH TEMBI,

2. IIpopaboTaTh KOHCIIEKT JEKIHii;

3. IIpounTaTth OCHOBHYIO JINTEPATYDPY.

B mporecce moATOTOBKM K MPAKTUYECKUM 3aHSATHAM, HEOOX0AUMO 00paTuTh 0c000€ BHUMaHNE Ha
CaMOCTOATENIBHOE N3yYEHHE PEKOMEHIOBAaHHOM JIUTEpaTypsl. [Ipy Bcel MOIHOTE KOHCIEKTUPOBAHMS
JIEKIIMH B He HEBO3MOYKHO M3JIOKUTH BECh MaTepral H3-3a JIMMUTA ayAUTOPHBIX YacoB. [loaTomy ca-
MOCTOSITENIbHAS paboTa ¢ yueOHMKaMH, Y4eOHBIMH MOCOOMSMHU, HAYYHOW, CIPABOYHON JTUTEpPATypOH,
MaTepuagamMH TepuoandYecKkux m3fganuii u MHTepHeTa sBisercs Hambosee 3()pPEeKTUBHBIM METOAOM
MOJIyYeHUsl JOTIOJHUTEIbHBIX 3HAHU, MO3BOJISIET 3HAUMUTENBHO aKTUBU3UPOBATH MPOIIECC OBJIAICHUS
uHpopmanuel, cnocoocTByer Oojsiee TIIyOOKOMY YCBOEHHIO HM3ydaeMOro marepuana, GopMHUpPYET y
CTYJICHTOB OTHOIIICHHE K KOHKPETHOU mpobieme. Bce HOBBIE MOHATHS TI0 M3yd4aeMOl TeMe HE0OXO0au-
MO BBIYYHTh HaW3yCTh M BHECTH B TJIOCCApUi, KOTOPBIH 11e1eco00pa3Ho BECTH C CaMOro Hadalla u3Yy-
YeHUs Kypca,

4. OTBETUTH HA BOTIPOCHI TUTaHA TIPAKTUIECKOTO 3aHSATHS;

5. BHIMOTHUTH TOMaIllHee 3aJaHHE;

6. IIpopaboTaTh TeCTOBBIE 3aJaHUSI U 3a/1aUH;

7. Ilpu 3arpyaHeHUsIX chOpMyIHPOBATH BOMIPOCH K MPEIO1aBaTENIo.

Pesynprar Takoil paboThl JOKEH MPOSIBUTHCSA B CIIOCOOHOCTH CTYAEHTa CBOOOJHO OTBETHTH Ha
TEOPETHYECKHE BONPOCH! MPAKTUKyMa, BHICTYNATh M Y4aCTBOBATH B KOJUIEKTUBHOM OOCYXKIEHHUHU BO-
MIPOCOB M3y4aeMOW TEMBI, PABIIILHO BBHITIOJIHSATH MPAKTHUECKUE U WHBIC 3aJ[aHUs, KOTOPBIE JAf0TCS B
(OHJIE OTICHOYHBIX CPEJICTB AUCITUILTHHEIL.

28



4. Meroanyeckue yKazaHus 00y4aOLIMMCS 110 OPraHU3alliH CAMOCTOATEIbHOM padoThl.

Lenp opranu3anyu caMOCTOSTEIBLHON pabOThHI MO AUCHUILTHHE «MaTeMaTHuKay - 3TO yriayoiieHue
U paclIMpeHHe 3HaHUI B 00J1aCTH MaTeMaTHKH; (OPMHUPOBAHKE HABBIKA U UHTEPECA K CAMOCTOSTEI b~
HOW MO3HABATEJIbHOM JESATEIbHOCTH.

CamocrosiTenbHass pabota oOydaromuxcs SBISETCS BaKHEHIIMM BHIOM OCBOEHUS COJIEpKaHUs
JTUCIUIUIMHBL, TOATOTOBKH K MPAKTUYECKUM 3aHATUAM M K KOHTpOJbHOU pabore. Croza ke OTHOCATCS
U CaMOCTOSITENIbHOE YIIIyOJIEHHOE M3yueHue TeM AUCUMILTHHBL. CaMmocTosATenabHas padoTa mpejacras-
JsieT co00i MOCTOSHHO ACMCTBYIOUIYIO CHCTEMY, OCHOBY 00pa30BaTeIbHOIO MPOIIecca U HOCUT UCCIIe-
JIOBAaTEJIbCKUN XapakTep, YTO MOCIYKUT B OyAyIleM OCHOBAaHUEM JIJIsl HAIMMCAHUS BBITYCKHOM KBaJIH-
(buKaMOHHON pabOTHI, MPAKTHYECKOTO MPUMEHEHHS MOTyYCHHBIX 3HAHHIA.

Opranu3anyst caMOCTOATENBHON pabOThl 0OYUYAIOMIMXCSl OPUEHTUPYETCS Ha aKTUBHBIE METOJIbI
OBJIAJICHUS 3HAHUSIMH, PAa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, MEPEX0] OT MOTOYHOTO K HHIUBHUIYaIH-
3UPOBAHHOMY OOYUEHHIO, C YIETOM IMOTPEOHOCTEN U BO3MOXKHOCTEH JIMYHOCTH.

[IpaBuiibHas opraHu3aiysi CaMOCTOSITENIbHBIX YU4EOHBIX 3aHITHM, UX CHCTEMaTHYHOCTb, IEJIeCOo-
o0Opa3HO€ IUIAHUPOBaHHE PA0OUEro BPEMEHM MO3BOJIET CTYACHTaM pa3BUBATh YMEHHUS M HABBIKU B
YCBOGHUHU M CHCTEMaTH3alluu MPUOOpeTaeMbIX 3HaHUN, 00eCeunBaTh BHICOKUN YPOBEHb YCIIEBAEMO-
CTH B MEPUOJI O0yYEHUS, MOTYUUTh HABBIKU MOBBIIIEHUS TPO(HECCHOHATBLHOTO YPOBHSI.

CamocrosiTenbHast paboTa peanu3yercs:

- HEMNOCPEICTBEHHO B MPOIIECCE ayTUTOPHBIX 3aHATUH - HA JIEKIUAX, IPAKTUUECKUX 3aHATUSX;

- B KOHTakTe C MpEenojiaBaTejeM BHE paMOK paclUCaHUs - Ha KOHCYJIbTAalUAX 10 y4eOHBIM BO-
pocaM, B XOJI€ TBOPUECKUX KOHTAKTOB, NP JTUKBUIAIMH 33J0JKEHHOCTEH, TP BBIMOJIHEHUHU UHIU-
BUJIyalTbHBIX 3aJJaHUH U T.J.

- B OubnuoTteke, qoMa, Ha Kadeape MpU BBHINOIHEHUU 00YJarOIIUMCs YYEOHBIX U MPAKTUIECKIX
3a1ad.

Bunst CPC u kputepuu o1ieHOK

(o 6amnbHO-peitTuHTrOBOM cucteme [THTY, CPC onenuBaercs B 15 6aioB)

KonTponbnas padora

Komnoksnym

Tembl 711 caMOCTOATENLHON PabOTHI MpOMKUCaHbl B paboyelt nmporpaMMme AUCHUIUIMHBL. D¢ dek-
TUBHBIM CPEJICTBOM OCYIIECTBICHHS 00YyYaIOIIMMCS CaMOCTOATENbHOM paboThI SBISETCS SIEKTPOHHAS
nH(pOPMAaIMOHHO-00pa3oBaTebHasl Cpefa YHUBEPCUTETa, KOTopas 00ecredrnBaeT JOCTYI K y4eOHBIM
[J1aHaM, padOYuM MporpaMMaM JUCHUIIINH (MOIymel), MpakTUK, K U3JaHUSIM SJIEKTPOHHBIX OMOIHO-
TEYHBIX CHCTEM.
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