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1. leau u 3aaa494 JUCUMIIJIMHBI
eabro MaTeMaTHUeCKOro 00pa3oBaHus OaKanaBpa BJISETCS: 00yUICHHE CTYIEHTOB OCHOBHBIM

MOJIOKEHUSIM M METOJJaM MaTeMaTHKH, HaBbIKaM [OCTPOCHUS MaTEMAaTHUECKUX JOKa3aTeNIbCTB IIy-
TEM JIOTUYECKUX PACCYKICHUH, METO/1aM pellIeHus 3a/1ad.

3ajgaveli M3y4yeHHUs JUCLMUIUIMHBL SBISETCS 00y4eHUE CTYACHTOB OCHOBHBIM MaTeMaTHye-
CKHUM METOJaM, UX 3HAKOMCTBO C Pa3JIMUHbIMU IPUIIOKEHUSMHU 3TUX METOJOB K PELICHUIO MpaK-
TUYECKHUX 3aj]ad, Aejasi IpU 3TOM YIIOp Ha T€ pa3zelibl MaTeMaTHKU, KOTOPbIE B COOTBETCTBUHU C
y4eOHBIMHU TUTAHAMHU UMEIOT BXHOE 3HAUYEHUE JUISl TOTO MJIM MHOTO IPOQHIIS OATOTOBKU CIEIH-
aJIUCTOB.

2. MecTO AUCUMIIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlaHHas TUCLUINIMHA SIBJIACTCS MPEIIECTBYIOMEH Ul CIEIYIOIUX €CTECTBEHHOHAYYHBIX U
o0menpopecCuOHATBHBIX YYEOHBIX JUCIUIUINH, TPETYCMOTPEHHBIX B YUCOHBIX IJIaHAX CIENANb-
HocTell HanpaBiieHUsT «CTPOUTENHCTBOY»: HH(DOPMAIIMOHHBIE TEXHOJIOTHH, (PU3KKA, MHKEHEpHAS
KOMIIbIOTEpHasl rpaduka, MEXaHUKa: TeopeTHYecKasi MeXaHUKa, MEXaHHUKa KUAKOCTH U rasa, Tex-
HUYECKAsi MEXaHUKA, MTH)KCHEPHBIEC U3bICKAHUS B CTPOUTEIILCTBE: NHIKEHEPHAs I€0JIOIUs U Ie0e-
3Us, CTPOUTEIIbHAS MEXaHMKA, JIEKTPOTEXHUKA U AJIEKTPOCHAOKEHUE.

3. Hepeqeﬂb IVIAHUPYEMBIX PE3YyJbTATOB oﬁyqe}mﬂ mo JTMCHMIIJIMHE, COOTHECCCHHBIX ¢ HHIUKA-

TOPaMHU JOCTHKEHHsI KOMIIeTeHIIHii

Tabauya 1
Ko nmo ®IoC NuaukaTopbl 10CTHKEHUS I[Inanupyemsble pe3yJbTaTbl 00y4eHHs 110
AUCHHUILVINHE
YHuBepcajibHble
Crnocoben | YK-1.1. AHnanusupyer 3aaauy,
OCYLIECTBIIATH BBIJIEIIsAs €e Oa30Bble COCTABISIO-

KPUTHYECKHI aHa-
U3 MpoOJIEeMHBIX
CUTyalluid Ha Oc-
HOBE CHCTEMHOIrO
moaxoa, BeIpada-
TBIBaTb  CTparte-
THIO JIEHCTBUM

mue. OnpenensieT, UHTEPHPETH-
pYeT ¥ paHXupyeT HHPOPMaLHUIO,
TpeOyeMyto Ui peleHus MocTaB-
JICHHOM 3aJa4H;

VK-1.2. OcymecTBiser MOUCK
uHpOpPMALUU ISl pelleHHs], Mo-
CTaBJICHHOM 3aJa4d IO pa3iny-
HBIM THUIIaM 3aIIPOCOB;

VK-1.3. IIpu o6paboTtke uHbpOp-
MalMy oTiIM4yaeT (akThl OT MHe-
HUW, WHTEpIpETaluil, OILEHOK,
dopmupyeT coOCTBEHHBIE MHEHUS
U CYXKJICHUSI, apTYMEHTUPYET CBOU
BBIBOJIbI U TOUKY 3pEHUS

VK-1.4. PaccmarpuBaer u npen-
JlaraeT BO3MOXKHbIE BApUAHTHI pe-
IICHUS TOCTaBJICHHOW 3a/a4H,
OLICHMBAsl UX JIOCTOMHCTBA U He-
JIOCTAaTKH

OobmenpogeccuoHanbHbIE




OIIK-1. Cnoco-
OCH CTaBUTh |
pemars  MHXe-
HEpHBIE u
HAy4YHO-TEXHHU-
YecKHUe 3a/1a4uMl B
cdepe CBOCH
npodeccuo-
HaJILHOW  fOes-
TEJIHHOCTU U HO-
BBIX MEXIUCIHU-
TUTMHAPHBIX
HamnpaBJIE€HUA C
HCIOJIb30Ba-
HUEM €CTECTBEH-
HOHAYYHBIX, Ma-
TEMaTHYECKHX U
TEXHOJIOTHYe-
CKHMX MOJIEJICH

OIIK-1.1. IlpumeHeHne METOI0B
MaTeMaTHYECKOT0  MOJIEIUPOBa-
HUS I GOpMaTH3aIK COAEpIKa-
TETHHO OTYETIMBO CHOPMYIUPO-
BaHHBIX MPOOJIEM.

OIIK-1.2. [ToHumManre KOHCTPYK-
UM TEXHUYECKOTO0 OOBEKTa I10
YEepTEKY, JE€MOHCTPHPOBAHUE
MEPBUYHBIX HABBIKOB BBITIONHE-
HUSI KOHCTPYKTOPCKUX JIOKYMEH-
TOB Ha ocHOBe ctanaapToB ECK/I.
OIIK-1.3. TIpumeHneHne MeToa0B
MaTEMaTHYECKOTO U KOMITBIOTEP-
HOTO MOJICITUPOBAHHS, CPEICTB
ABTOMATH3UPOBAHHOTO TPOCKTH-
pPOBaHUsSI B TECOPETHUYCCKHX M pac-
YETHO-IKCIIEPUMEHTAIBHBIX ~ UC-
CJICZIOBAaHUSIX.

OIIK-1.4. Wcnonp3oBaHue oOC-
HOBHBIX 3aKOHOMEPHOCTEW H3rO-
TOBJICHUSI MAIIMHOCTPOMUTEIIbHBIX
H3ICITUH.

3HATh:
OCHOBHBIC TIOHATHUS aIreOpbl M TEOMETPUH,
MaTeMaTHYeCKOI0 aHaIn3a, TEOPHUH BEPOSTHO-
CTEeH M MaTeMaTUUECKON CTaTHUCTHKH, a TaKXKe
UX MPOCTEHINe MPUIOKEHHUS B Mpodeccro-
HATBHBIX TUCIUTLINHAX;

METO/Ibl PEIICHHUs] MaTeMaTUYEeCKUX 3a/1a4 J10
YHCIIOBOTO WJIH JPYTOT0 TPEOYeMOro pe3ylib-
tara (rpaduka, GOpMyIIbl U T.I1.)

yMeThb:

UCIIOJIb30BaTh B MPO(eCcCHOHANBHOM J1esTeNb-
HOCTH 0a30BBIC 3HAHUS MATEMATUKH;

CTaBUTh LIeTH U POPMYIUPOBATH MaTeMaTHie-
CKYIO MTOCTAaHOBKY 3aJ1a4, CBSI3aHHBIX C peav-
3amueit npodeccuoHaIbHbIX (DYHKITHM;
MPOTHO3MPOBATh  BO3MOXHBIA  Pe3yJIbTaT
MpeIaraéMoro MaTeMaTU4ecKOro PeIIeHuUs,
YMETh OIICHUBATH €T0 3HAYCHUS

BJIA/1eTh:

MaTeMAaTHYECKUMHU, CTATUCTUICCKUMH U KOJIU-
YECTBEHHBIMU METOJAaMH PEHICHHUS] TUIIOBBIX
OpTraHU3aIMOHHO-YIIPABIICHYCCKIX 33]1a4;
MaTeMaTUYECKOM JTOTUKON, HEOOXOIUMOMN st
(hopMUpOBaHHSI CYKJIEHUN MO COOTBETCTBYIO-
UM [IpodecCroHABHBIM MpobiemMam




4. O0béM TUCHUIIMHBI U BBl YUeOHOH padoThl

Tabauuya 2
. Bcero, u Pa30uBKka no ceMecrpam
Buabl yueOHoit 0d0 300
padoThI 010]0) 300 1 > 3 1 5 3
KonrakrHas pa-
g‘::;‘ (Bcero va- 200/56 | 60/1,66 | 68/1,9 |64/1,78 |68/1,9 |20/056 |20/0,56 | 20/0,56
B Tom uucie:
JCKITUU 100/2,8 30/0,83 | 34/0,95 | 32/0,89 | 34/0,95 | 10/0,28 | 10/0,28 | 10/0,28
Hpaxruueckue 3a- | 0008 | 301083 | 34095 | 32/0.89 | 34095 | 100028 | 100028 | 10/0.28
usrus (113)
CamocrosiTe/ib-
Hast 348/9.69 | 534/14,8 | 116/3.22 | 130/3.61 | 102/2,83 | 175/4,86 | 182/5,05 | 177/4,91
pabora (Bcero)
B Tom uncne:
U3y4eHHE BOMPO-
COB, BEIHECECHHBIX 348/9.69 | 534/14,8 | 116/3.22 | 130/3.61 | 102/2,83 | 175/4,86 | 182/5,05 | 177/4,91
Ha CPC
KonTpoJs 64/1,78 18/0,5 | 28/0.78 - 36/1 9/0,25 - 9/0,25
Bun oruérHOCTH: 9K3. 3a4eT 9K3. | IK3. 3a4eT IK3.
gfc‘;':" TPYROCM= 1 612117 | 612/17 | 220/6,1 | 194/54 | 197/547 | 204/5,7 | 202/5,6 | 206/5,7
5. Conepikanue IUCHUNITHHBI
5.1. Pa3gesnl AMCOUILIMHBI 1 BUABI 3aHATHH
Tabauya 3
Ne HaunmenoBanue pasnena nucuuminibl | Yacel tekunoHHbIX | Yacel npaktuue- | Mrtoro
) 110 CEMECTpaM 3aHATHI CKUX 3aHSITUU 4acoB
1 cemecTp
Bcero: 34 34 68
1 | Jluneiinas anreGpa 8 8 16
2 | DineMeHTHl BEeKTOPHOH anreOphl 6 6 12
3 | AHamuTHuecKas reoOMeTpus 6 6 12
4 | Teopus npeaenon 6 6 12
JuddepenunanbHoe HCUUCTICHNE
5 . . N 8 8 16
(GYHKIUH OTHOW TIePEMEHHOM
2 cemecTp
Bcero: 32 32 64
6 HHQ)@epUeHuHaﬂLHoe HCUYHCIICHUE 10 10 20
(GYHKIINI HECKOIBKUX TIEPEMEHHBIX
7 | UHTerpanbHOE NCUHCIIEHHE 12 12 24
8 | duddepeHnnanbuple ypaBHEHUS 10 10 20
3 cemecrtp
Bcero: 34 34 68
9 | Pammr 10 10 20
10 KpatHsie, kpuBoJIMHEHHBIE U TTOBEPX- 14 14 28
HOCTHBIE HHTETPAJIbI
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OCHOBBI TEOPUHU BEPOSITHOCTEN U Ma-
TEMATUYECKON CTaTUCTUKU

10 10 20

5.2. JIeKIIMOHHBIE 3aHATHSA
Tabnuya 4

NeNe
n/n

HaunmenoBanue
pazzaena TUCIUILITUHbI

Coneprkanue pa3ienoB

1 cemecTp

Jluneiinas
ajreopa

Omnpenenurenu 2-ro u 3-T0 MOPSIKA, KX CBOMCTBA. MUHOp U anredpanye-
CKO€ JIOTIOJTHEHHE dIeMeHTa omnpenenutens. [lonstue o6 onpenenutene N-
ro nopsjaka. Pemienue cucreMm JMHEHHBIX YpaBHEHUN MeToioM Kpamepa.
[Tonsitue o matpuiie. CiioxeHUue, YMHOKEHUE MATPUIL. Y MHOKEHHUE MAaT-
pUIl Ha YyuClio. YMHOXEHHe ABYX matpull. OOpatHas Matpuia. Matpud-
Hasl 3alMCh U MAaTPUYHOE PEUIEHUE CUCTEM ypaBHEeHUI. Metop ["aycca pe-
IICHHS] CUCTEM JIMHEWHBIX ypaBHEHUI.

DJIeMEeHTBI
BEKTOPHOI
aaredpbl

Bekropnas anredpa. [lonstue BexTopa. JInneitHble onepanyuy HaJ BEKTO-
pamu. [ToHsTHE NTMHEIHOW 3aBUCUMOCTH BEKTOPOB. JIMHEHAs 3aBUCH-
MOCTb BEKTOPOB Ha IUIOCKOCTH. ba3uc Ha miockoctu. [Ipoeknus BekTopa
Ha ocbk. CKalIsIpHOE, BEKTOPHOE, CMELIAHHOE MPOU3BEIEHUS BEKTOPOB U UX
cBoMcTBa. Hampasisiromuye KOCMHYCBI BEKTOPOB. ['€oMeTprYeCcKuii CMBICIT
BEKTOPHOI'O U CMEIIAHHOT'O ITPOU3BEACHUN BEKTOPOB.

AHaJIuTHYECKAsA
reoMeTpus

AHanuThueckas reoMeTpHsl Ha INI0CKOCTH. Pa3nnyHble ypaBHEHUS NpAMO
auHUK. Touka nepeceyeHus AByX MPSAMBIX, YTOJI MEKIAY ABYMsI IPSIMBIMH.
KpuBble BTOpOro nopsjaka: OKpyHOCTb, SJUIUIIC, TUIIepOoa, napadona.
VYpaBHEHHE IIIIOCKOCTH, MPOXOAAIIEHN Yepe3 NaHHYI0 TOUKY NEPIEHINKY-
JSIPHO JaHHOMY BekTopy. OOmiee ypaBHEHHE TUNIOCKOCTH. Y paBHEHHE
IUIOCKOCTH B OTpe3Kax. PaccTossHME OT TOUKH 10 IIOCKOCTU. YTOJ MEXIY
IJIOCKOCTSIMU. Y CJIOBHSI MAPAJUIEIBHOCTH U NIEPIIEHAMKYJIIPHOCTH TIOCKO-
creil. [Ipsamas B npoctpancTBe. KaHOHMYECKOE M TapaMETPUUECKUE ypaB-
HEHUS NPSIMOM B IPOCTPAHCTBE. YTOJ MEX]Y NPSMBIMU B IPOCTPAHCTBE.
VYcnoBus napayuleaIbHOCTU U IEPIEHANKYIISIPHOCTH MPSMOM U MJIOCKOCTH.
Touka nepecedenust npsiMoit u miockocty. [loBepxHocTH 2-ro nopsiika u
UX KAHOHWYECKHE YPaBHEHUSAM: SJUIMIICOUIbI, THIIEPOOIOU b, apaboio-
Wb, IIMHAPHI 2-TO NOPSAKA; KOHYC 2-T0 NOpSIKA.

Teopus
npeaeioB

[Ipenen pynkuuu mpu x — 400, x —> —0, X —> Xg,0€CKOHEUHO 60b-

s (bYHKL[I/II/I " UX CBA3b C 6CCKOHC‘{HO MaJIbIMHU. OCHOBHBIC TeOpCMBI (0]

. 0 . .

npe;[enax. PaCKpBITI/IC HCOHpCI[CIICHHOCTCI/I BI/I,Z[8.6 y T . HCpBLII/I nu BTOpOI/I
o0

«3aMevarenbHble» npeaersl. CpaBHEeHHEe OECKOHEYHO MabIX ()YHKITHA.
OnHocTopoHHHE TIpenesbl. GyHKINN. beckoHeuHO Mabie PYHKIIMH U UX
cBoiicTBa. beckoHeuHO Mable GYyHKIIMN U OECKOHEUHO OO0JIbIINE PYHKIIMU
U UX CBSI3b C OECKOHEYHO ManbIMU. [1epBbIif 1 BTOPO# «3aMedaTesIbHbIe»
npenensl. [loasTie HenpepbIBHOCTH QyHKIMH. TOYKH pa3pbiBa, UX Kiac-
cU(UKAIHSL.

JAudppepennuaabHoe
HCYHUCJICHHE
(pynkuuii oqHoi
nepeMeHHOMI

[Ipou3BoiHbIE OCHOBHBIX JIEMEHTapHbIX QpyHKIMHA. [Ipon3BogHas crnox-
HoM ¢yHkumu. [IponsBoanas GpyHKIMHU, 331aHHON TapameTpuuecku. [ud-
(dbepeHnnan GyHKINH, €ro TeOMETPUYECKUIN CMBICI U UCIIOJIb30BaHUE IS
npuOIMKEHHBIX BeIYKMcaeHni. [IpaBuito JlonuTans u ero UCIoib30BaHKe
JUIS PAcKpBITUS HeonpeaeraeHHocTel. MccnenoBanue pyHKIUN ¢ TOMO-
IIbI0 MPOU3BOIHOM: HAXOXKICHHE €€ SKCTPEMYMOB, HAMOOJIBIIIETO U
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HaMMEHBIIETO 3HAYCHUH Ha 33/IaHHOM OTpe3Ke. ACHMITOTHI rpaduka
¢ynkuuu. OO01mas cxema uccie0BaHus QYHKIUMU U TOCTPOSHHS e€ rpa-
¢duxka.

2 cemecTp

DyHKUMH
HECKOJBLKHX
nepeMeHHbIX

3aayn Ha HAXO0XICHHUE U TIOCTPOEHUE 00JIaCTH OIpeaeTeHHs PYHKIIUU

nByx nepemeHHbIx(DIT). [Ipenen u HenpepbIBHOCTD (DYHKIIMU ABYX Iepe-
MEHHBIX.

3asaun Ha HaXOXJAEHHUE YaCTHBIX ITPOU3BOIHBIX | -r0 MOpsIKa, CI0KHON

byHKIMK. 3a1a4u Ha BHIYMCICHUE TPUOIKEHHBIX 3HAUCHUN 3aJaHHBIX
BBIpKEHUH ¢ HUcmosib3oBaHueM noiHoro nuddepenmnuana OJII1. Pemenue

3anau Ha uccienosanue OJII1 Ha sKCTpeMyM, U HaXOXKIEHHE HanubOb-

LIEro ¥ HaMMEHbIIEro 3HaueHui. Haxox1eHue npon3BOIHOM 110 3a/1aH-

HOMY HamnpaBJieHHIO. PelieHue 3aa4 Ha UCIOIb30BAHUE METOJA
HAaMMEHBUINX KBAAPATOB JJIs1 00paObOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.

HuTerpanbHoe
HCYHCJICHUE

OCHOBHBIE METO/Ibl UHTETPUPOBAHUS: HEIIOCPEICTBEHHOE HHTETPUPOBA-
HUE, METO/I MOJBEICHUS 1101 3HAK nuddepeniraia, METo 1 3aMEHBI repe-
MEHHOM, METOJT UHTETpUpPOBaHUs Mo YacTaM. KomiuiekcHble uncia. Anreo-
pamueckas popma 3anmucH KOMIUIEKCHOTO Yrciia. MOIyib U apryMeHT.
JleficTBUs HAJl KOMIUIEKCHBIMU yuciaaMu. TpuroHoMerpuyeckas v rnokasa-
TenbHas GopMBbI 3anucu KoMIiekcHoro uucia. ®opmyna Myaspa-
Jlarmaca. MHorowiensl. Pa3iioxeHnne MHOTOUYIEHA HA JIMHEUHBIE U KBaJl-
paTHble MHOXKUTENU. THTErprpoBaHue paluoHaabHbIX 1poOei. Turel npo-
cTemux npoOeil 1 ux uHTerpupoBanue. HTErpupoBaHue paruoHaIbHbIX
npoOeit MeToIOM pasIoKeHUs Ha pocTeimme npodu. HaTerpupoBanme
MPOCTEHIINX UppallMOHANBHBIX QyHKIUN. IHTerpupoBaHUE TPUTOHOMET-
pudeckux (GYHKIUH, YHUBEpCaIbHas TPUTOHOMETPHUYECKAs TOJICTAHOBKA.
Brruncnenue onpeaenéHHOro uHTerpaia ¢ nomousio Gpopmynsl Herorona-
JleitbHuma. 3aMeHa nepeMeHHoN B onpenenéHHOM uHTerpasne. MaTerpupo-
BaHME I10 YacTsAM JJid onpeaenéHHoro uurerpana. [lpunoxenus onpene-
JNEHHOTO WHTErpaja: BEIYMCICHHUE IIOMAIeH TIIIOCKUX PUTYD, JUTHHBI TyTH
KpUBOH, 00beMOB Tell. HecoOcTBeHHBIE MHTETpalibl. Boruncnenue nHTerpa-
JI0B ¢ 0ECKOHEUHBIMHU TPAHHUIIAMHU ¥ HHTETPATIOB OT Pa3pPBIBHBIX (DYHKIIHIA.

JAu¢pdepenunanbHbie
ypaBHeHHS

VYpaBHEHHUsI ¢ Pa3AEIAIOLUMUCS IEPEMEHHBIMU, OJTHOPOIHBIE U JIMHEMHbBIE
ypaBHeHus 1-ro nopsiika. Jluddepenunanbable ypaBHEHUS 2-T0 TOPSIKA.
[Ipocreiine ypaBHeHUs, JOIIYCKAOLIUE ITIOHWKEHHUE NTOpsAKa. JIMHEeHbIE
nuddepeHnanbHble ypaBHEHUs 2-T0 nopska. JInHelHble 0AHOPOJHbIE U
HEOJHOPOAHbIe ypaBHeHUS. JIuHeitHble TuddepeHanbHble YpaBHEHUS ¢
MOCTOSIHHBIMU KO3 puninenTamu. Perienue oJHOPOIHBIX U HEOJHOPOI-
HBIX U PEepeHINaTbHBIX YPAaBHEHUN C TOCTOSTHHBIMU KOA(Q(PHUIIMEHTaAMHU C
IIPaBOM YacThIO CIIENAIbHOIO BUJA.

3 cemecTp

Panbl

Yucnossle psabl. CxoauMocTs U cymMa psiaa. OCHOBHBIE CBOMCTBA CXOS-
mumxcs psaaoB. HeoOxoaumoe ycrnoBre CX0AMMOCTH 3HAKOTIOJIOKUTEIEHOTO
psana. Teopemsl cpaBaeHus. [Ipusnaku Jlanam6Gepa, Ko, 3nakouepeny-
rorecs pansl. [pusnak Jleitoauna. [Tonstue o GpyHKIMOHATIBHOM pAJE.
Crenennsle psaasl. MHTEpBan u paguyc cxoaumMocTi. PopMyIisl
Maknopena u Teiinopa. Paznoxenue ¢pyHkuuit B psapl MakiiopeHa.

10

JBoiiHoii,
KPHUBOJIMHENHBI,
NOBEPXHOCTHBbIE
HHTErpaJsbl

JIBOWHOM MHTErpall, €r0 CBOMCTBA M BEIYMCIIEHUE CBEIEHUEM K ITOBTOP-

HoMmy. [loHsATHE O TpONHOM MHTErpase. 3aMeHa NEPEMEHHBIX B KPATHBIX

nHTerpasiax. KpuBonnHeiiHble HHTETpalIbl, UX CBOKWCTBA U BBIYUCIICHUE.

IToBepxHOocTHBIE UHTErpasbl. [IpUI0KeHNs KPaTHBIX, KPUBOJIMHEUHBIX U
ITOBEPXHOCTHBIX UHTETPAJIOB.
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OcHOBBI TEOPUH --
BEPOATHOCTEN U
MaTeMaTH4YeCKOH
CTATUCTUKH

OO6mue npaBuiia KOMOMHATOPUKU: MTPABUIIO CYMMBI, ITPaBUIIO TIPOU3BEIe-
Hus. PazMernenus, nepecraHoBkH, coueTanusi. CirydaifHbie COOBITHS U OTie-
pauuu Hag HUMH. HecoBmecTHble coObITHs. [lomHas rpymnmna nomnapHo
HECOBMECTHBIX coOBITHI. Kitaccuaeckoe ornpeneneHne BepOsITHOCTH.
CBolicTBa KJIaCCUYECKON BEPOATHOCTH. Y CIIOBHAS BEPOSITHOCTh. Dopmyiia
nonHo# BepositHocTH. Dopmyna baiieca. [ToBropHbIe ucnbiTanus. buno-
MuabHOE pacnpenenenue. @opmyna bepuynnu. HauBeposiTheliiiee 3Ha-
YeHHE YKClia TIosIBJIeHUsT coObIThs. JIokanpHas Teopema Myaspa -
Jlaraca. Pacnipenenenue [lyaccona. [lonmHomuansHOE pacrpeeneHue.
Cayuaiinas Benuunna. @ynkuus pacupenenenus. CBoiicTBa (yHKIMHU pac-
npeneneHus. JIucKkpeTHble U HEMpephIBHBIC CllydaliHble BeMUYUHbI. [110T-
HOCTb pacnpenesieHus, €€ ceorcTBa. HopmanbHbIN 3aKOH paclpeiesICHHUs.
HeszaBucumeble ciaydaitHble BeTUYMHBL. YHCIIOBbIE XapaKTEPUCTUKHU CIydaid
HBIX BEJIMYMH. MaTteMaTudeckoe oxxuaanue, e€ croiicrea. KoagduiueHt
KOppeJsIuy, ero cBoiictBa. OCHOBHBIEC IOHATHUS MaTEMAaTHUECKON CTaTH-
CTHKH: BEIOOPOYHAsi COBOKYITHOCTh, TeHEpPaJIbHAsi COBOKYITHOCTb, ITOBTOP-
Hasi BbIOOpKa, OECIIOBTOPHAS BBIOOPKA, OTHOCUTEIHHBIN MTOKA3aTeNb BbI-
6opku. OmmbKa penpe3eHTaTUBHOCTHU. | eHepaibHas cpeHssl, BHIOOpOU-
Hasi cpefHssl. Y CTOMYMBOCTh BEIOOPOUHBIX cpeHuX. [JoBepuTenbHbIe HH-
TEpBaJIbI JIJIs1 OLIEHKU MaTEMaTHYECKOI0 OKUAaHHUsI HOPMAJILHOTO pacipe-
nenenus. OneHKa BepOosSATHOCTH (OMHOMHAIIBHOTO pacipeieieHns) o OT-
HOCUTENIbHOI yacToTe. CTaTUCTHUECKOE pacnpereneHne Beioopku. [lomm-
T'OH YacCTOT, TUCTOrpaMMa 4acToT.

5.3. JlaGopaTopHble 3aHsATHS (He MPETYCMOTPEHBI)

5.4. llpakTn4yeckue 3aHATHS
Taobnuua 5

NeNe
n/n

HaumenoBaunue
paszaena TMCIHUILIMHBI

Conepxanue paszaena

1 cemectp

JIuneitnas
ajreopa

Brruucnenue onpenenureneil. PeleHne cucteM JIMHEHMHBIX YpaBHEHUU
metoaoM Kpamepa. Cnoxenue u ymHo)xxeHue marpuil. Haxoxnaenue o0-
paTHOM MaTpulbl. Pemenue cucreM ypaBHEHU MaTPUYHBIM METOJIOM H
MeroaoM ['aycca.

JIeMeHThbI
BEKTOPHOM
ajnredpsl

Pemenue 3a1a4y Ha HaXOXAEHUE KOOPIAUHATHON (POPMBI 3alMCH BEKTOPA,
€ro JUIMHBI, ONpPEACIICHUs UX B3aMMHOIO DPACIOJIOKEHHUS BEKTOPOB Ha
IIJIOCKOCTH U B MPOCTPAHCTBE. BhIUKCIIEHNE CKAISIPHOTO MPOU3BEICHUS
BEKTOPOB, HAXOKJEHHUE YCJIOBMS UX MepHeHAUKYIsspHOcTH. CKalsipHOe
IIPOU3BENICHUE JIBYX BEKTOPOB, YCIOBHUE TEPIEHIUKYISIPHOCTH BEKTOPOB.
BekropHoOe 1 cMelIaHHO€e IPOU3BEACHUS BEKTOPOB U UX TEOMETPUYECKUN
cMmbIci. [IpunoskeHre BEKTOPHOTO U CMEIIAHHOTO ITPOU3BEIECHUN BEKTO-
POB I pELICHUSI TEOMETPUYECKUX 3a]1a4

AHaJTUTHYECKASA
reoMerpus

AHanuTndeckas reoMeTpursa Ha IMJIOCKOCTH. Pazmmunnie YpaBHCHHUA IIP-
Moii nuHuU. Ilepexon or omHOro BHIa (GOPMYNBI MPAMONH K JIPYromy
Buy. Touka nepecedeHns IByX NPSIMBIX, YTOJI MEXAY IBYMS NPSIMBIMH.
KpuBsie BToporo nopsijika: oKpy>KHOCTb, 3JUIMIIC, TUIlepOoa, napaboa.
Bunbl ypaBHEHNI INTOCKOCTHU: YPABHEHUE ITIOCKOCTH, ITPOXOASIIEH yepes
JAHHYIO TOYKY MEPIEeHANKYISIPHO JaHHOMY BEKTOpY; o0lllee ypaBHEHHE
IJIOCKOCTH; YPaBHEHHUE IUIOCKOCTH B OTpe3Kax. 3aJadu Ha IOCTPOCHHE
TIJIOCKOCTH, BBIYUCIICHUC PACCTOSAHUSA OT I[aHHOfI TOYKH OO0 IINIOCKOCTH,




yrila MeXY TJIOCKOCTSIMU. Y CJIOBHS MTAPAJUICTLHOCTH U TEPIICHTUKYIISIP-
HOCTH Tuiockoctei. [Ipsimas B mpocTpancTBe. KaHoHMYeckoe U mapamer-
pUYECKHE YpaBHEHUS MPSMOK B MPOCTPAHCTBE. YTOJI MEXKY MPSIMBIMU B
MPOCTPAHCTBE. Y CJIOBUS NAPAIIICIBHOCTH U MEPIEHANKYISIPHOCTH TIPsi-
MOM U TI0CKOCTH. Touka nepecedeHus npsamMoi u miockoctu. [loBepxHo-
CTH 2-TO MOPSIKA U UX KAHOHUYECKUE YPABHEHUSM: SJUIUIICOU/IbI, TUIIEP-
00101 1b1, TAPAOOTOUTBI, UJIUHIPHI 2-TO MOPSIKA; KOHYC 2-TO MOPSIKA.

Teopus
npeaejioB

[Ipenen ¢pynkuuu. beckoneuno mManbie GyHKIMH U MX CBOKCTBA. becko-
HEeyHO Oonpinne QyHKINY U MX CBA3b C OECKOHEYHO MalbIMU. Packpbl-

o 0 «
THE HEOIPEICICHHOCTEH BI/I,Z[aa ,— . 3aJ1a4u Ha PacCKPBITUE BCEX 7 HE-
o0

onpeaenEHHOCTeN. Pelienue 3a1a4 Ha HaX0XKJICHUE TIPEAEIIOB C ITOMO-
IO TIEPBOTO U BTOPOTO «3aMeyvaTelIbHBIX» MpeaesioB. CpaBHEHHE Oec-
KoHeuHO MaunbIX ¢yHkuui. [lonstue HenpepeiBHOCTH (QyHKIMU. OIHO-
cTopoHHue npenensl. CBoiicTBa (pyHKINIA, HEMPEPHIBHBIX HA CETMEHTE:
OFpaHI/I'-ICHHOCTB, CyIIICCTBOBaHI/IC HaI/I60JII)IHeFO 1 HAUMCHBIICT O 3HAYC-
HUHN, IPOMEKYTOUYHBIC 3HaYeHHsI. TOUKH pa3pbiBa, MX KiacCUpUKALIUSL.

JuddepeHunanbHoe
HCYHCICHH e
GyHkumi

OXHOM

nepeMeHHOH

[Ipon3BogHBIE OCHOBHBIX AJIEMEHTApHBIX (QYHKIWUU. [IpowsBomHAs CIIOKHON
¢ynkunu. Auddepennman GpyHKImMM, €ro TeOMETPUIECKAN CMBIC U UCTIONB30-
BaHME JUIs MPUOMMKEHHBIX BhuucineHnid. [Ipasuno Jlonurans u ero UCmob3o0-
BaHHUE AJIS pacKphITUs HeonpenenenHocreil. McciaenoBanue QyHKIuM ¢ momo-
LIBI0 MTPOU3BOJHOM: HAXOXKACHUE €€ IKCTPEMYMOB, HAHMOOIBIIETO U HAUMEHB-
LIeT0 3HAYCHUH Ha 3aIaHHOM OTpe3Ke. ACUMNTOTHI rpaduka QyHKIUH. 3a1a4un
Ha wmccienoBaHne QYHKITMN U TOCTpOoeHue e€ rpaduka.

2-0ii cemecTp

DYHKIUH  HECKOJb-
KHX IlepeMeHHbIX

3a7jauu Ha HAX0XKJICHHE U TIOCTPOECHUE 00JIaCTH onpeaenaeHns QyHKIUU
nByx nepemeHHBIX(D/I]). [Ipenen u HENmpephIBHOCTH (QYHKIHU JBYX
NIEPEMEHHBIX. 3a]a4l HAa HAXO0KJIEHUE YacCTHBIX ITPOU3BOJHBIX|-ro 1o-
psanka, ciaoXHOW (YHKIUHU. 3aladd Ha BBIYMCIEHUE MPUOIMKEHHBIX
3Ha4eHUH 33JaHHBIX BBIPAXEHUN C MCIIOJIb30BaHHUEM MOJHOTO Tudde-
pennnana O/II1. Pemenne 3anay Ha uccnenoanne @I Ha sxcTpemym,
U HaxXO)KJIeHHe HanOOoJIbIIero ¥ HauMeHblIero 3HaueHnil. Haxoxaenue
IIPOU3BOIHOM 110 3aJaHHOMY HalpaBJIeHUIO. Pemenue 3a1a4 Ha HCIIOb-
30BaHKME METO/Ia HAMMEHBIINUX KBAJAPATOB Ui 00pabOTKH 3KCIIEpUMEH-
TaJbHBIX TAHHBIX.

HHuTerpaabHoe
HCYHUCIeHHE

OCHOBHBIE METO/IbI UHTETPUPOBAHUS: HEITOCPEICTBEHHOE MHTETPUPOBa-
HUE, METOJ] TOABEACHUS 10 3HaK nuddepeHirana, MeTo ] 3aMEeHBI T1e-
PEMEHHOM, METOJ MHTETPUPOBaHMs MO YacTAM. KoMIiekcHele dncina.
Anrebpanyeckast popMa 3alIUCH KOMIIJIEKCHOTO yucia. Moaysb 1 apry-
MeHT. JleficTBYsI HaJl KOMIUIEKCHBIMU YncaamMu. Tpuronomerpruyeckas u
rokaszaTenbHast (GopMBI 3armucu KOMITIEKCHOTO uncia. @opmyna Mya-
Bpa-Jlamtaca. MHorousieHsl. Pa3noskeHre MHOTO4IEHa Ha JIMHEWHBIE U
KBaJIpaTHbIEe MHOXHUTeNU. VIHTerpupoBaHHe palMOHAIBHBIX IPOOEi.
Tunel npocreiimux 1podeit u ux HHTerpupoBanue. MlHTerpupoBaHue pa-
LMOHAJILHBIX IpOOEil METOIOM pa3iioKeHHsl Ha pocTeitmue 1pobu. Nu-
TErpUpPOBAHUE MIPOCTEUIINX HPpALIMOHANTBHBIX (GyHKIMN. MHTEerpupoBa-
HUE TPUTOHOMETPUUECKUX (PYHKIIHMH, yHUBEpCallbHAs TPUTOHOMETpUYE-
CKasl IOJICTAaHOBKA. BpIUMCIIEHHE ONpEeNesEHHOro MHTErpaiga ¢ MoMo-
uibto Gopmyinsl Heiorona-Jleiitbnuna. 3ameHa nepeMeHHON B ompere-
néHHOM uHTerpane. MHTerpupoBaHue Mo 4acTsIM Ul ONpeAeIEHHOrO
nHTerpana. [Ipumoxxenus onpeaer€éHHOro HHTErpaia: BbIYUCIEHUE IUIO0-
maae miockux Quryp, IIHHBI Iyrd KpUBOH, oObeMoB Ten. Hecol-
CTBEHHBIE MHTETpajibl. Beuncienne HHTerpanoB ¢ 0ECKOHEYHBIMU T'pa-
HUIIAMH ¥ MHTETPAJIOB OT Pa3pbIBHBIX (DYHKITHIA.




JuddepeHunanbHbIe
YPABHEHHA

YpaBHEHHUS C pa3IeNIOIIUMHUACA IEPEMEHHBIMU, OJHOPOIHBIC U JIMHEH-
Hble ypaBHEHUs 1-ro mopsnka. {uddepeHnuanbibie ypaBHEHUS 2-TO
nopsanka. IIpocreiimme ypaBHEHHs, AOIMYCKAlOUIME ITOHWKCHHE IIO-
psaaka. Jluneitasie nuddepeHmranbabple ypaBHEHU 2-T0 nopsaka. JIu-
HellHbIe OZIHOPO/IHBIE U HEOAHOPOAHbIE ypaBHEHUs. JInHeliHble nudde-
peHLIMANbHbIE YPaBHEHHS C TIOCTOSHHBIMU K03 uiimentamu. Perenne
OJTHOPOJHBIX U HEOJHOPOJHBIX TU(HEpeHIMAIbHbIX YPAaBHEHUH C I10-
CTOSTHHBIMHU KO3((UITMEHTAMH C NPaBOil YaCThIO CIICHHATBHOTO BHA.

3-if cemecTp

Psaabl

UYucnossle pajpl. CxoauMocTh U cymMMa psija. OCHOBHBIE CBOMCTBA CXO-
namuxcst psagoB. HeoOxonumoe ycinoBHe CXOIUMOCTH 3HAKOMOJIOKH-
TenpHOTO psiga. Teopemsl cpaBHeHus. [Ipusnaku J[amambepa, Komm.
3nakouepenyromuecs psabl. [Ipusnak Jleitoauna. [Tousarue o pyHkimo-
HainbHOM psze. CreneHHble psanbl. MHTEpBal U paguyc CXOAWMOCTH.
Paznoxxenue dynkuuii B psa Teinopa u B psin MakinopeHa
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Kparnble, kpusoJiu-
HeliHbIE ¥ TOBepX-
HOCTHbIE HHTErpaJibl

JIBOWHOI MHTETpal, ero cBorMcTBa. M3mMeHneHune nopsiika HHTErpupoBa-
Hus. BpruncineHue IBOMHOrO MHTErpaja CBEACHHEM K IIOBTOPHOMY.
TpoitHol UHTErpan U ero BeIYMCIIEHUE. 3aMEHA IEPEMEHHBIX B KPATHBIX
nHTerpanax. KpuBonuHeliHble MHTETpaibl U UX BeluucieHue. IloBepx-
HOCTHBIE HHTErPAJIbI U UX BbIYUCIICHUE. [IpritoKeHUs KpaTHBIX, KPUBO-
JIMHENHBIX U TOBEPXHOCTHBIX UHTETPAJIOB.

11

OcHOBBI TEOpPHUU BEPO-
ATHOCTEH M MaTeMa-
THYECKOI craTu-
CTHKH.

OO61ue mpaBuiia KOMOMHATOPHUKU: [TPaBUIJIO CYMMBbI, IIPAaBUJIO TIPOU3BE-
nenus. Pazmenenus, nepectaHoBky, coueTanus. CiydaiiHble coObITHS
u onepauuu Haja HUMU. HecoBmecTHble coObiTs. [lonHas rpymnmna no-
NapHO HECOBMECTHBIX cOObITHI. Kitaccuueckoe onpenenenne BeposiTHO-
cti. CBOMCTBa KJIACCUYECKOW BEPOSITHOCTU. YCJIOBHAs BEPOSITHOCTD.
®opmyna nonHoi BepoaTHOcTU. PopMyia baiieca. IloBTopHBIE UCTIBI-
tanus. bunomuaneHoe pacnpenenenue. @opmyna bepnynnu. Hausepo-
ATHelIee 3HaYeHue 4Mcia MosBIeHus coObITHs. JlokanbHas Teopema
Myagpa - Jlamutaca. Pacnpenenenue Ilyaccona. [lonmromuansHoe pac-
npenenenue. CiydaiiHas BennunHa. OyHkus pacnpeneneHus. CBoii-
cTBa QyHKIMHM pacrpezesneHus. JJuckpeTHsie 1 HepephIBHbIE Clydaii-
HbIE BeJIM4YuHBL. [I10THOCTE pacnipenenenus, e€ coiictsa. HopmanbHblii
3aKOH pacnpenaenenus. HezaBucrumbie ciiydaliHble BETUYUHBL. YUCIOBBIE
XapaKTEpUCTHUKU CIIy4allHbIX BEIMYHMH. MaTeMaTnyeckoe 0XKUIaHue, e€
cBoiictBa. Koapunment koppensiiuu, ero ceoricrBa. OCHOBHBIE TTOHS-
TUSI MaTeMaTUYECKON CTATHUCTUKU: BBIOOPOYHAS COBOKYIHOCTb, T€HE-
pajibHasi COBOKYITHOCTb, IOBTOPHAs BBIOOpPKA, OECIIOBTOpHAsI BEIOOPKA,
OTHOCHUTEJIbHBIN TMOKa3aTeib BHIOOPKH. OmmbKa pernpe3eHTaTUBHOCTH.
I'enepanbHas cpenHss, BBIOOpOYHAs CpeHsIsl. Y CTOMYUBOCTD BHIOOPOY-
HBIX cpeqHuX. JloBepuTenbHBIE MHTEPBAIbBI IS OLEHKH MaTeMaThye-
CKOIr'0 OXHJAaHUs HOPMAJIBHOrO pacrpesneneHus. OueHKa BEpOSTHOCTH
(OMHOMUAIBHOTO pacHpeieNieHHsI) 0 OTHOCUTENbHOM yacTtore. CraTu-
CTHUYecKoe pacrpejeneHue BbIOOpkH. [loauron yactor, rucrorpamma
4acToT.




6. CamocTosiTesibHAsi pad0Ta CTYJ€HTOB 110 JUCHHUILIUHE

TeMbl 1151 CAMOCTOATEIbHOI0 H3Y4YeHUS
1.IloBepxHOCTH BTOPOTO MOPSAAKA U UX KAHOHUYECKUE YPaBHEHHUSI.
2.BBenenue B MaTeMaTHUeCKUi aHainu3. MHOXeCTBO I€HCTBUTENBHBIX Yncel. YucaoBbie mpome-
KyTku. Monyns uncina. [lorpemnocts Berarciaenus (a0comoTHast, oTHOcUTeNbHas ). OnpeaeneHne
¢bynkuu. CriocoOs! 3a1anust GyHKIUU. DJIeMeHTapHble QYHKIUH, UX TpadUKU: 1eNas palroHalb-
Has QyHKIUS, IpoOHO-panoHanbHast GyHKIws, ctenenHas Gynkuus. [TokasarensHas u norapud-
muueckas pyHkuuu. [Ipumenenue npou3BoAHON QyHKIIMM K UCCIIEAOBAaHUIO (PYHKIIUU U TEXHUYE-
CKHUX 3a/a4.
3.ITpumeHeHne NpoU3BOIHON (QYHKIIMHU K UCCIIEI0BAHNIO (DYHKIIMU M TEXHUYECKUX 3a/1a4. BekTop-
¢byHKIUs cKanapHOro aprymenTa. [lonsTue kpuBoH, rinajgkas kpusas. KacarenpHas k kpuBoi. Kpu-
BU3HA KpuBOH. Paguyc kpuBu3Hel. ['1aBHas Hopmainb. bunopmans. Kpyuenue kpuoil.
4.Ilpumenenue nquddepeHnnana K npruOIMKeHHBIM BEIUUCICHUSIM. HenpepbIBHOCT (PyHKITHH.
Touku pa3pbiBa U ux kiaccupukanus. CBOHCTBa HENPEPHIBHBIX (PYHKIUI: OTpaHUYEHHOCTD, CyILle-
CTBOBaHHE HaUOOJIBIIETO U HAMMEHBIIIETO 3HAUEHUH, CYIIIeCTBOBAaHUE IPOMEKYTOUHBIX 3HAUCHHH.
5.YpaBHEHME KacaTeIbHOM INIOCKOCTH M HOPMAJIM K IIOBEPXHOCTH. MeTO/1 HAMMEHBIINX KBAJApPATOB
00pabOTKU HKCIIEPUMEHTAIBHBIX JJAHHBIX.
6.[1pnbnuxEHHOE BBIYUCIIEHNE ONpeAeNEHHBIX HHTErpaioB. HecoOcTBenHble nHTerpansl. [1pu-
3HAaKM CXOAUMOCTH HECOOCTBEHHBIX UHTETPAJIOB.
7.Mertop Jlarpanxa penieHust JMHEHHOTO HEOTHOPOJHOTO YPABHEHMUS.
Cucrems! tudpepeHmanbHbiX ypaBHeHHH. HopmanbHas cucrema. MeTo/ UCKITIOYEHUS PELIeHUs
cUCTeMbI TU(PepeHInanbHbIX YpaBHEHUH.
8. [nddepenuupoBanrie 1 MHTETPUPOBAHUE PSJIOB.
9.IlpuiioxkeHns KpaTHBIX MHTETPAJIOB: BBIYMCIIEHUE TUIOIIAIeH MIIOCKUX (PUTryp; BBIUKCIEHHE 00be-
MOB TeJl. KprBoamHEHbIE HHTETpallbl IEPBOTO U BTOPOro poxa. IIpuiioskeHns KpuBOJIMHENHBIX
nHTerpanoB. [loBepXHOCTHBIE HHTETPAIBI IEPBOTO M BTOPOIO POJA.
10.HopmupoBaHHas cirydaiiHas BeTuurnHa 3aKoH 0osbiux yucen. HepaBeHCTBO
UYeosmena. Teopema Yebrrmera. Teopema bepuymu. Teopema Mapkosa. Teopema [lyaccona.
WuterpanbHas teopema Myapa — Jlammaca. OCHOBBI CTaTUCTHUECKOTO onucanus. I'n-
CTOrpaMMa U MOJHUTOH YacTOT. DMIIMPUYECKOE pacipe/ielieHne U ero  cBoicTBa. BeiOopouHbie
XapaKTEpUCTUKHU U UX paclpeieleHusl. ToueuHbIe OLEHKH.

O0pasen 3agaHuil 1JIs1 CAMOCTOAITEJILHOM padoThI cTyAeHTa HAa 1 cemecTp
Paszpnen «JiieMeHTBI JIMHEHHON U BEKTOPHOH aJIredpbl, AaHAJUTHYECKAS TeOMETPHS».

21 0 1 2

1. Haiitu npousBenenue 4-B uB- A marpuig A:(3 _1), B :(_1 -3 _4)
2. Pemmuth cuctemy ypaBHEHUH ¢ X +2X, + X3 =4,  a) merogom Kpamepa, 6) metogom ["aycca.
3% +4Xy + %3 =0
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3. Hansl uetsipe Touku: A(3;21), B(2;—1,0), C(4;0;—5), D(-1 2;3). HaiiTu, npuMeHsisi BEKTOPHYIO

anreopy:
a) yron ABC;

0) momasae Tpeyroabauka ABC;

B) 00bEM nupamuasl ABCD.

4. Ilpusectu obuiee ypaBHeHHUE NpsAMOil 3X —4y +1=0 K BUIy B «OTPE3Kax» U MOCTPOUTH €€.

5. IpuBecTu oblee ypaBHEHHE KPUBOI BTOPOro opsaka 3x2 +2y2 +6x +4y —1=0 K KaHOHHYe-

CKOMY BUJy U IIOCTPOUTSH €€.

Oﬁpa3eu 3aJaHus JJIS1 CAMOCTOATEIbHOIM paﬁoTLI CTyA€HTa Ha 2 ceMecTp

Pasznen «I/IHTeraJ'[LHOC HCYHUCTICHUE»

HeonpeneseHHbIi OnpenesieHHbIH Heco0cTBeHHBIH
HHTErpaJ HHTErpaJ HHTErpaJ
WHTerpupoBaHue MoiBeCHUEM Henocpencreennoe npumeHenne | MHTErpanbl ¢ 66CKOHEUHBIMU
IOJT 3HAK ILH(b(bepeHuHana: dopmyiel HeroTona — Jleiionuma: 1) 2 x2dx
D J, w1 etgzx " ]1. (1+ \/;)2 N npenenamu: 1) Il—i— NG
2x2 + 9 COS“ X 1 x2 1

HHTCFpHpOBaHHC I10 4aCTAM:

3) J' (4—3x)e*dx

3aMeHa epeMeHHO: 2)

'C[ \ (5 —sz )3

I/IHTerpaJ'IBI C HCOI'PaHHUYCH-
HBIMH ITOABIHTCTpAaJIbHBIMU

dx
2) | —=
byHKIUAMU: 2) '([ o 2)2

WuTterpupoBanue GyHKIMM BUIA

AX+B " AX+B
Jax? ¢bx+c  ax’+bx+c

4) J' xdx
V4 +6x—x>

[Tnomaap naockoi GUTYpHL.
Boeruucnuts miomans GUrypsl,
OIPAaHUYEHHOM JIMHUAMMU:

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

NHTerpupoBanue panoHalIbHbIX
(byHKuHﬁ'
5) x + 4x + 4x+2
x + 1 x + X+ 1)

I/IHTerI/IpOBaHI/Ie
UppalMOHATLHBIX (DYHKIIHIA:

6) J‘ dx
V1-2x —%1-2x

OO0pa3sen 3aganus 118 CAMOCTOATEIbHOM Pa0oThI CTYJAEHTAa HAa 3 ceMecTp

Pa3znen «KpaTHble, KpMBOJIMHEHHbIE U IOBEPXHOCTHBIE HHTEIPAJIbI.
OCHOBBI TCOPHM BEPOSITHOCTEH H MATEMATHYECKON CTATHCTHKI

1

0

Jy

1. U3MeHNUTh NOpsA0K MHTETPUPOBAHMSI B IOBTOPHOM MHTErpaie _[ dy _[ f(x, y)dx

y
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2. IlpencraButh NBOMHON MHTETpaj H f (x, y)dxdy B BuIe MOBTOpHOTO, eciu oOnacts D 3amana mu-
D

v, D:x2=2-y; x+y=0.

3. BeluucanThs TpOMHON MHTETpal: m (x2 +y2 4 zz)dxdydz, V:0<x<3 -1<y<2,
v

-1<z<1.

4. BBIYMCIUTh KPUBOJUHEUHBIA HHTErPAJT '[ (x + y)dxdy, » Tie AB —O0Tpe30K NpsMOH, COCIUHSO-
AB

meii Touku (0; 0) u (4; 2).5.
5. BbrunucanTh ¢ oMOoLIbI0 JBOMHOIO UHTETpajia 00bEM Teja, OTPaHUYEHHOTO KOOPAUHATHBIMU

mwrockocTsiMu X =0, y=0, z=0 1 mIockocTe0 X+ Yy+2—-1=0.

4. BeIyuciauTh KpUBOJIMHEHHBIA HHTETpAI J'(x + y)dxdy, » rie AB —OTpEe30K HPsIMOid, COSANHSIOLICH

AB
touku (0; 0) u (4; 2).

5. B kopo0e 6 xpacHbIX 1 4 cHMHUX KapaHjamia. Haynauay u3BiekarT Tpu kapanamnia. Haiita Bepo-
SATHOCTH TOTO, YTO JIBa UX HUX - KpaCHBIE.

Y4eOHO-MeTOAHYECKOE 0DecTeueHHe CAMOCTOATEIbHOI PadoThI CTY/IEHTOB

1. Aonynxamumor C.-M. C. Coopuuk 3ananuiit U'TP no nqucuurinae «Teopust BEpOSITHOCTEH U MaTeMaTHUe-
CKas CTATUCTUKAY (AJIs CTYIEHTOB BCeX crelHanbHOCTe 0uHOM hpopmbl 00yuenns) — ['posusiit UIIL[ ITHTY,
2011.
2. Jamaesa JI. I1I., Maramesa X. [1. Jluneiinas anre6pa. YueOHoe mocoOue o u3y4yeHuto paszaena - ['pos-
weid, UL TTHTY, 2013.
3. Maramesa X. I1. [luckperHas maremaTuka. Y4yeOHoe nocodue - ['posnsiii, UIIL ITTHTY, 2014.
4. Caupos B. A. KpatHbie, KpuBOoJHMHENHHBIE M TOBEPXHOCTHBIE HHTErpaisl. — I'posusiii, UIIL I'THH, 2010.
5. Caryesall. O. KoMiuiekcHble yncia. Y4eOHO-METOJMUECKOE TocoOue o U3yUeHHI0 pasaena. — [ po3HsbIii,
UIIL ITHTY, 2016.
6. Ymapxamxues C. M., Ymapxamxkuea JI. K. [Ipaktukym o teopuu nosst. — I'po3znsiii, 2009,

7. T'ayaeB A.M. luddepenunanbHoe ucurciaenue GyHKIUU OHOU nepeMeHHOW. COOpHUK 3aJaHui. —
I'pozusrit, UIIL I'THU, 2010.
8. TauaeB A.M. HuTrerpansHoe ucuncieHue QyHKINN OAHON nepeMeHHol. COOpHUK 3a1aHUH. —

I'pozusrit, UL I'THUH, 2010.

7. OueHoYHbIE CPeACTBA
7.1. Bonpochl K py0e:KHbIM aTTeCTALMAM

NEPBBIA CEMECTP

Bonpocsl k nepBoii py0e;kHOM aTTecTalUuA

JIuneiinas ajaredpa, 371eMeHThI BEKTOPHOM aJre0pbl, aHAIUTHYECKAS! TeOMEeTPHUs
Beruucnenue onpenenurencit
Pemenue cucrem nuHeNHHbIX ypaBHEHU MeTonoM Kpamepa.
Meron ['aycca perieHust CUCTEM JTUHEUHBIX YPABHEHHUIN
MatpudHslii crioco0 penieHus: CUCTEM JIMHEHHBIX YpPaBHEHU I
[Ipumepsl Ha BBIUKCIIEHUE CKAJIIPHOTO ITPOU3BEAECHUS BEKTOPOB
VYcnoBus napaJyIeIbHOCTH U YCIIOBHE MEPIICHIUKYISPHOCTH IBYX BEKTOPOB

oakrwdE
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7.

8.

9.

10.

11.

A W dE

© 0~ oo

. JlaHbI BEKTOPBI g= {2;5—2}, Bz {l; 0;5}. Haiitu: a) a - B; 0)

JlnHa BeKTOpa, CKaIsIpHOE, BEKTOPHOE U CMELIaHHOE MMPOU3BEACHUS BEKTOPOB, UX MPUITOKEHHS
JUTSL peLIeHUsI TEOMETPUUYECKUX 3a/1ay.

3aaun Ha HaXOXKICHHE YPABHEHUS MPSMOU JTMHUU ONPEEICHUS X B3aUMHOTO PACOJIOKEHUS
Ha MJIOCKOCTH U B MPOCTPAHCTBE U UX MOCTPOCHHUS.

[Tepexon ot ogHOM GOpPMBI ypaBHEHHUSI PSIMOU K IPYroit popme.

3ajaun Ha HAXOXK/JEHUE KAHOHUYECKUX YPABHEHHUM KPUBBIX BTOPOIO MOPSIIKA U UX ITOCTPOCHUS:
OKPY>KHOCTH, 3JUIHIICA, TUTIEPOOJIbI, Tapabobl.

Pa3nnuHble ypaBHEHUS IJIOCKOCTH, 33/1a4M Ha B3aUMHOE PACIOJI0KEHUE ABYX IIJI0CKOCTEH, MI10C-
KOCTH U MPSMOM JTMHUH B IPOCTPAHCTBE.

Oo0pa3zen BapuaHTa 3aJaHUI K IepBoii py0esKHOM aTTecTalluu

2%, +3X, + X5 =1,

. PemuTe cucremy nuHeiHbIX ypaBHeHUH MeTogioMm 'aycca 12X, +X, —X; =2,

3X; +2X, +3X; =3;

. Haiitu xoHel[ BeKTOpa m = {3;—3; 6}, eciau ero Hauvano Haxogures B Touke A(0;—3;3)

. YrpocTtuth BeipaxkeHue (2 g+ B) X (g— g) + (B+ g) X (g+ B)

- -
ax b|; B) yron Mexnay BeKTopamu

R
aub.

. Haitru miomans tpeyroasuuka ¢ Bepumnamu A(L 3;4), B(-12;5), C(2;,-1,2).
. CocTaBUTh ypaBHEHHUE MPSIMOI, npoxosiiei yepe3 Touku A(6; 5) u B(8; 9).

Bonpocs! ko BTOpoii py0e:kHOii aTTecTanuu

IIpenena u HenpepbIBHOCTH QyHKIUH
[Tpenen pyHKIUU IPU X —> +00, X ——0, X = Xq .
beckoneuHo maible QyHKIHH.
" . 0
OcHoBHbIE TEOPEMBI O IIpeenax. PackpeiTue HeopenenéHHOCTEN BHUA o'
o0
Hcnonp30BaHre NEPBOrO U BTOPOTO 3aMeYaTeIbHBIX MPEAEIOB Ha PaCKPBITHE HEONIPEAEIEHHO-
CTEMH.
JAudppepennnaibHoe ucuuciaeHne GyHKuuii 01HON nepeMeHHOH
[TonsiTHe MPON3BOAHON QYHKIMH, €€ MEXaHUYECKUN U TEOMETPUUECKUN CMBICIT.
Juddepennnan GyHKIIMU U €0 TEOMETPUUYECKUN CMBICIT
[Tpon3BoiHBIE OCHOBHBIX dJIeMEeHTapHbIX (yHKuui. [IpaBuia nuddepenuupoBanms.
[TpousBoHas CIOKHON QYHKIIMU
. AuddepenuupoBanne GyHKINN, 331aHHBIX B TApaMETPUUECKOI U HEsIBHOU opme

11 Teopemsr ®epma, Pors, Jlarpanxka, Kommn, Jlonurans

12.Jlorapudpmuueckoe auddeperunrpoanue GpyHKIHMA

13.HeoOxoauMble U TOCTaTOYHBIE YCIOBHUS BO3pacTaHus (yObIBaHHS) GYHKIINH.
14.MakcuMyMBbl U MUHUMYMBI () YHKITHH

15.TTopsinok uccnenoBanust GyHKIIMH C IIOMOIIBIO TPOU3BOIHON U MOCTpOoeHUs e€ rpaduka

OOpa3en BapuaHTa 3a]aHHii KO BTOPOil pyOe:KHO# aTTecTaluu
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1.

2.

Haiitu cnenyronme npenenst: 1) lim ——; 2) lim| —— 3) lim
Aytom pII )x—>0 X )x—>oc 5—3X )x—>0 X2+X

X
sin [2—3xj4x_ V9+x-3

4 2
aylim XX AT gy (1L
x>» 5X" +8x7 +3 x>0\ e* -1 X
5 1-x?
Haiitu nponsBoansie GpyHKIM 6) y = 6X -—+ Ix, 7y = o
X 1+x

8) X%y +y3 +e¥ =x°; 9) y=(x? +5)°0

BTOPOI CEMECTP
Bonpocsl k nepBoii py0eskHON aTTecTalUK

JMuddepenunanbHoe ucuncjieHne PyHKIHI HECKOJIbKHUX NepeMeHHbIX

1.06macth onpeeneHus, IMHAU YPOBHs PYHKIIMH JBYX NEPEMEHHBIX.
2.IIpenen u HENIPEPHIBHOCTH (DYHKIIUHU JABYX IIEPEMEHHBIX.
3.Yacrasie npou3Boaubie. [Tonabi quddepenmnman.
4. HaxoxaeHue s3KCTpeMyMOB (DYHKIIMH JABYX MEPEMEHHBIX HAMOOIBIIETO 1 HAWMEHBIIIETO 3HAYe-
HUHN QYHKIMH IBYX MEPEMEHHBIX B 3aMKHYTOU 00J1acTH.
S.IIpousBonHas no HanpasieHUto. ['paguent. KacaTenbHas IIIOCKOCTh 1 HOPMAJIb K TOBEPXHOCTH.
HNHTerpaibHoe ucyucjaeHue GyHKIUUI 0JHOH NepeMEeHHOH

6.Heonpenenéunspiii nuHTErpan u ero cBoiictea. Tabmuia HeonpeaeaEHHbIX HHTETPAIOB.

7.

10.

11.

12.
13.
14.

15.
16.
17.
18.

Henocpenctsennoe unrerpupoBanue, [Ipumepsl BbIYMCIEHUS HHTETPATIOB C TOMOLIBIO Ta0-
JIMYHBIX UHTETPAJIOB U MPUBEACHUEM HHTErpajia K TabJIMYHOMY NpeoOpa3oBaHUEM HOIbIHTE-
rpanbHOi pyHkImH. [IpoBepka oTBeTa MU GepeHIIPOBAHNEM ITOITYYEHHOTO OTBETA.

Metoa uHTErpupOBaHus MO/ABEICHUEM MO/ 3HAK qu(depeHIraia, MeTo1 3aMeHbl IIepeMeH-
HOM.

HHTerpupoBaHue 1o 4acTSAM B HEONPEAECIEHHOM UHTErpaje

KommiekcHbie uncna. Anredpanyeckast popMa 3anucu KOMILIEKCHOTO unciaa. Moayins u
aprymenT. JleficTBHs HaJ KOMIUIEKCHBIMU YKciIaMu. TpuroHomerpuueckas popma 3amnucu
KOMILUIEKCHOTO YHCJIA.

Pa3noxeHne MHOrousIeHa Ha JIMHEWHBIE U KBaJlpaTHbIE MHOXUTENU. MIHTerpupoBanue pamnuo-
HaJbHBIX JIpoOeil. Tunel mpocTedmux ApoOei 1 UX HHTETPUPOBAHUE.

WHTerpupoBanue palMoOHAIbHBIX Jp0o0ei METOIOM Pa3sIoKEHHs Ha MpocTeHIne IpooH.
WHuTerpupoBanne NpocTeNIINX UPPALUOHAIBHBIX (YHKIIHI.

WHTerpupoBanue TPUrOHOMETPUUYECKUX (DYHKINH, YHUBEpCabHasi TPUTOHOMETPHUECKast
MTOJCTaHOBKA.

OnpenenéHHblil HHTErpaj v €ro CBOMCTBA.

®opmyna HeroTona-JIeiiOHuna.

3aMeHa IEpEMEHHOM B ONIPENEIEHHOM UHTETpaIE.

WuTerpupoBanue onpeaenéHHOro HHTErpaia rno yacTsaM.

20.Brruncienue miomaaen miockux GUryp, BHIYMCICHNUE AJIUHbI TyTH KPUBOM, 00BEMOB Tel.

19.
20.
21.

HecoOcTBeHHbIE HHTErpabI.
WuTerpainsl ¢ 6eCKOHEUHBIMU MTPpeelaMi HHTETPUPOBAHUSI.
WuTerpansl OT HEOTpaHUYEHHBIX (PYHKIIHA.

OOpa3en BapuaHTa 3a1aHUil K NePBOH py0eKHOH aTTecTALMHU

1.Jlana pynxius z = 4x3y? + e* + siny. Haiftu yacTHBIE IPOU3BOIHBIE IEPBOTO U

BTOPOTO MOPSAKOB MO0 00€UM MepeMEeHHBIM H MOIHBIN AuddepeHnnan 1anHoi QyHKIHH.

2. Haiitu cnemyromyie HHTETpaibl.
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1
a)j %—%—%—3 dx; ©0) Isin24xdx; B)J e 2Xdx; r)-[1+\/m
0

Bonpocs! ko BTOpOii py0e:kHOI aTTecTalMu

JuddepeHunanbHbIe YPAaBHEHHUS

1. ludpepennmanbaple ypaBHEHHS: onpeieieHue, mopsaok Y.

2.Pemenue nuddepeHnnaibHoro ypaBHeHus |1 -ro mopsiika: onpeaesneHue; ooee 1 YacTHOE pele-

HUSL.

3. Auddepenunanbapie ypaBHEHUS € pa3AesSIONIMMUCS EPEMEHHBIME: OINPEICIICHIE U aITOPUTM

peuieHusl.

4. Pemienue ogHopoaubIX Y 1-ro nopsiaka: onpeesacHue U airOpUTM perieHusl.

5.Pemienne nmuuelinpix Y 1-ro mopsaka: onpeneacHue U aiTOPUTM PEIICHUS.

6. duddepenunanpapie ypaBHEHHA 2-T0 TOPsAKA: ONPEACICHUE, 00IIee U YaCTHOE PEIICHUs.

7. Pemenue YpaBHEHUH, JOMYCKAOIINX MTOHUKEHUE nopsiaKa BHJIOB:
y =10, y' =1y, y'=1(yy).

8. Jluneitnsie ogHOopoaHbIe 1Y 2-T0O mopsiaKa: TeopeMa ero peuieHue.

9. Jluneitnsie onHopoanbie JIY 2-ro mopsiaka ¢ MOCTOSITHHBIMU KO3 (PUITUECHTAMHU.

10. XapakTepuCTHUECKOE YPAaBHEHHE U CTPYKTypa OOIETO peIeHus

11. Jluneitnsle HeoqHOpOAHBIE [V 2-TO mopsaKa ¢ MOCTOSHHBIMU KO3((UIIMEeHTaMU CO CIeIHallb-
HOM IIPABOM 4acCThIO

12. MeToa Bapualuu MPOU3BOJIBHBIX MOCTOSIHHBIX (MeTO Jlazparoica)

13. Cucremsl nudhepeHIranbHbIX YpaBHEHHH. MeToI UCKITIOUEHHSI PEIICHHS CUCTEMBI

YPaBHEHUH.

OO0pasen BapuaHTa 3aJlaHNH KO BTOPO# py0e:KHOM aTTecTalMu

Pemnte nugdepeHnunanbable ypaBHEHUS

+3

2
n y=232 2 y'=i_2+¥+4: 3) xy2y=3°; 4) y-Ty+by=x-1.

TPETUHA CEMECTP
Bomnpocekl Kk nepBoii pyoexHoil aTrecTauuu

KpartHble, KpuBOJIMHEHbIE H TOBEPXHOCTHbIE HHTEIPAJIbI

1. BoruncieHnue 1BOMHOIro MHTErpaa B I€KapTOBBIX KOOPMHATAX.

2. Bpruncnenne ABOMHOTO MHTErpasia B TOISIPHBIX KOOPAMHATAX.

3. IlpuioxxeHus 1BOMHOTO UHTETpaja: BHIYUCICHNE 00bEMA IMIMHIPUYECKOTO Tea, TUIOIAIH
IJI0CKOM (UTYPBI, MACChI IJIOCKOM MIACTUHKY C MIEPEMEHHOM MIIOTHOCTBHIO, CTATHYECKOTO MO-
MEHTa OJTHOPOJHOM IIIOCKOH (PUTypBI, KOOPJMHAT LIEHTPA TSHKECTH MII0CKOM (PUrypbl, MOMEHTOB
MHEPLMH MaTepUATLHON TOUKH, U TUIOCKOM (QUTypHI.

TpoNHOM UHTErpall U €ro BEIYUCIECHUE B IEKAPTOBBIX KOOpAUHATAX.

Brruncnenue TpoiHOTO MHTETpajia B HUJIMHAPUYECKUX U c(heprUuecKUX KOOpAUHATAX.
[TpunoxeHus TPOMHOTO HHTETpajia: BHIYUCICHNE 00bEMA Tea, MacChl Tela.

Beruncienrie KpuBOJIMHEMHOTO MHTETpaJIa 110 KOOPANHATAM

Brluncnenue KpuBOIMHENHOT0 UHTETpasa 10 JUIMHE JTyTH.

. Bpluncnenne noBepxHOCTHOrO MHTETpaia 1-ro pona.

10 [TpunoskeHne NOBEPXHOCTHOIO UHTErpaia 1-ro posa: BEIYNCIEHUE MACChl, CTATHYECKHUX MO-
MEHTOB, MOMEHTOB UHEPIINH, IUIONIAIH IOBEPXHOCTH

11. BsluncieHue NOBEpXHOCTHOTO HHTETpana 2-ro poja

YucaoBblie 1 QYHKIIMOHAJIbHbIE PSAIbI

12. Tlpocreiimme npuMepbl BEIYUCIEHUS CYMMBI YUUCIIOBOTO Pslia

©ooN R
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13. HeoOxoauMmblii MPU3HAK CXOUMOCTH YHCIOBOTO Psia

14. «DtanoHHBIE PAABD): PSII TEOMETPUUECKON POTrpeccu U 0000IIEHHBIN

FapMOHUYECKUH PS/I.

15. IlpusHaku cpaBHeHUs 17 uccaenoBanus YP Ha cxogumocTh

16. UccnenoBanue cxoaumoctu YP ¢ momonisto 1-ro u 2-ro nmpu3HaKoB CpaBHEHUS, IPECITh-
HOTO MPHU3HAKa CpaBHEHUS, Mpu3HaKa [lanambepa, paqukaabHOTO U UHTETPATLHOTO TPU3HAKOB
Komm.

17. 3nakonepeMenHsble psabl. [Ipu3nak JleliOHMIa 11 3HaKouepeIyroIerocs psjaa.

18. JlocTaTo4yHbIi TpU3HAK CXOAMMOCTH 3HAKOIIEpEMEHHOT0 psana. Teopema Pumana.

19. ®yHKIMOHAJIBHBIE PAJIBIL.

20. Crenennsle psibl. HaxoxkaeHue nHTEpBaia U paauyca U CXOJAUMOCTH.

22. Panpl Teitnopa u Makinopena. Paznoxenue anmemMeHTapHbix GyHkiuii B psaa Teiimopa.

OOpa3en BapuaHTa 3a1aHUil K IepBOM py0eKHOM aTTeCcTALMU

1. Beryucnuth IBOMHON MHTETrpaj _[xyzdxdy, pI(S
D
2.BpraucnuTh KpUBOJIMHEHHBIA UHTETpAIT I(x2 +y?)dx + 2xydy BOJb Iy KyOHUecKoil mapa-
L

Gombl y =X or Touku A(L; 1) 1o Toukn B(2; 8).

1 2 3 4 5
3.Hanucarp oOmuit wien psga — + —+ —+—+—+ -+
2:2 4-3 8-4 16-5 32:6

o0

- 1 5" - 1
4. VccnenoBaTh Ha CXOJIUMOCTH YUCIIOBBIE PSbL: 1) , 2) —, 3 D" —=—.
n;s“ +2 Zl n® Zl 4n®

o0

n
. X
5.Haiitn 06:1acTh XOAMMOCTH CTETIEHHOTO psija Z—

n=1" \/ﬁ .

Bonpocsl ko BTOpOi#i py0e:kHOI aTTecTANMU

OCHOBBI TCOPHUM BEPOSITHOCTEN U MATEMATHYECKON CTATHCTHKH

1. OO6uue npaBusa KOMOMHATOPUKHU: IPABUIIO CYMMBI, IPABUJIO NTpou3BeAeHUs. BeiOopku aie-
MeHTOB. Pa3mMerienus, nepectaHoBkH, coueTanus. CiydaiiHble COOBITHS U OTlepaliiy HaJl HUMHU.
Hecosmecthbie coObiTus. [lonHas rpynmna nomapHo HecoBMeCTHbIX coObiTuil. Kitaccuueckoe
OIIpEEIICHUE BEPOSTHOCTH.

2. ®opmyna monHOM BepositHOocTH. Dopmyra baiieca. [loBropHbIe HcnbiTanus. buHOMHATBEHOE
pactipenenenue. @opmyna bepuymnu. HauBeposTHeiiiee 3HaueHNe YHCIIA MOSBIECHUS COOBITHS.
JloxanbHas Teopema Jlannaca. Unterpanenas teopema Jlammnaca. @opmyina Ilyaccona. Pacmpe-
nenenune Ilyaccona. [lonnHomuansHoe pacupenenenue. CioyvaitHast

BennurHa. OyHKIMA pacnpeieieHus U ee CBONCTBA.

3. JIucKpeTHbIe M HeNpephIBHbIE CIydaiiHble BeTUYMHBL. [II0THOCTE pacnpeneneHus, e€ cBoii-
ctBa. HopmanbsHbIM 3aK0H pactipenesnenus. HezaBucumele ciydailHble BETMYUHBL. YU CIIOBBIE Xa-
PaKTEPUCTUKH CIIy4alHbIX BEJIMYMH. MaTeMaTuueckoe oKuJaHue, AUCIEepPCHsi, CPEIHEKBAIpaA-
THYECKOE OTKJIOHEHHE CITy4allHOW BEJIMYUHBI; UX CBOMCTBA.

4. OCHOBHBIEC TIOHSATUS MaTeMaTUYECKON CTATUCTHKH: BHIOOPOYHASE COBOKYITHOCTb, T€HEPab-
Hasi COBOKYITHOCTb, IOBTOPHAsl BHIOOpKa, O€CIIOBTOpHAs BEIOOpKa, OTHOCUTENBHBIN MOKa3aTelb
BbIOOpKHU. OmmnbKa penpe3eHTaTUBHOCTU. [ 'eHepanbpHas cpenHssi, BBIOOpouHas cpenuss. Jlose-
PHUTEIIBHBIE MHTEPBANbI Ul OLEHKA MAaTEMaTH4YE€CKOrO OXKHUAAHHUA HOPMAJIBHOIO pacIpenese-
HUsl. OleHKa BEpOATHOCTH (OMHOMHUAIBHOTO PAacHpeAeIeHHs) IO OTHOCUTENFHON YacTOTe.
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OOpa3zen BapuaHTa 32JaHUI KO BTOPO# pPyOe:KHOM aTTecTAalMH

1. B xop3une 10 6enbix u 6 u€pHbIx mapos. Haynauy 6epyt 3 mapa. Haiftu BeposSTHOCTD
TOr0, 4TO 2 mapa oesnple U | map 4€pHBIi.

2. Tpoe cTpenKoB CTPEIAIOT 10 MHUIIICHH ¢ BeposiTHOCTAMU nonaaanus 0,5; 0,7 u 0,9. Haiitu
BEPOATHOCTH TOT'O, UTO MMONAAYT: a) POBHO OJIUH CTPEJIOK; 0) POBHO JIBOE U3 HUX.

3. B nepBoii kop3uHe 5 6enpIx ¥ 3 4€pHBIX 11apa, BO BTOPOi Kop3uHe 4 0ebIX U 2 4€PHBIX
mapa. M3 nepBoit KOp3MHBI BO BTOPYIO NMEPEKIIAIBIBAIOT 2 11apa, 3aTeM LIapbl BO BTOPOI KOp-
3MHE THIATEJIbHO MIEpEMEIINBAIOT U O0epyT orTyaa 1 map. KakoBa BEpoOSITHOCTB TOTO, UTO 3TOT

map Oesnblit?

4. Jlana nuckpeTHas ciayvaiiHas BenuuuHa X. HaliTu: a) MmareMatndyeckoe 05kMJ1aHuUE;
x| -5|-1] 3|56
plo3[02]01]02]02

0) IMCIEPCHIO; 6) CPETHEKBAAPATHYECKOE OTKIOHEHHE.

7.2. Bonpocsl K 3K3aMeHYy
MNEPBbIU CEMECTP
JIuHeiinas anredpa, 3JeMeHThl BEKTOPHOI0 AHAIN3a, AHAJIUTHYECKAs reoMeTpus

Ornpenenurenu 2-ro ¥ 3-TO MOPSIAKOB, UX OCHOBHBIE CBOMCTBA OIPEACIUTENCH
®opmynsl Kpamepa 1u1st perieHus cucTeM JTMHEHHBIX YpaBHEHHH

Merton I'aycca pemenus CUCTEM JMHEWMHBIX YpaBHEHUN

MatpuyHbiii cioco6 pelieHrs CUCTEM JTUHEHHBIX YpaBHEHHA

CkansipHO€ MMPOU3BEAECHUE BEKTOPOB

VYcnoBus napajieIbHOCTH M YCIOBHS IEPIEHAUKYISIPHOCTH IBYX BEKTOPOB
BekropHoe npon3BeieHe BEKTOPOB

CMenaHHoro MpoOU3BeIEHHE BEKTOPOB

. JliinHa BeKTOpa

©OoONoOORWNE

10.YpaBHeHue npsAMoH, MPOXOIAUIEd depe3 3aJaHHYI0 TOUKY MEPHEHANKYJISIPHO HOPMAIbHOMY

BEKTOPY MPSIMOU
11.001ee ypaBHEeHHE NPSMON Ha MIOCKOCTH
12.YpaBHeHuEe NpsIMOi, TPOXOAIIEH Yepe3 3aJJaHHYI0 TOUKY MapaJuIeIbHO HAMPABISIOMIEMY
BEKTOPY MPAMOU
13.YpaBHeHus npsiMOM, TPOXOAILIEH Yepe3 IBE 3aJaHHBIE TOUKHU
14.TTepexon OoT oAHOM (POPMBI ypaBHEHHs MPSIMOH K JIpyroii popme
15.KaHOHHYECKOE ypaBHEHUE OKPYKHOCTH
16.KaHoHMUYECKOE YpaBHEHHE DJUINAIICA
17.Kanonunueckoe ypaBHEeHHE THIIEPOOITBI
18.Kanonunueckoe ypaBHeHHE 1apadoIibl

19.ypaBHCHI/IC IIJIOCKOCTH, Hpoxozmmeﬁ 4Cpe3 3aaHHYIO TOUKY MEPIICHAUKYIISIPHO HOPMAJIbHOMY

BEKTOPY (BBIBOJ).
20.001mee ypaBHEHHE MIIOCKOCTH, YPaBHEHUE TNIOCKOCTH B OTPE3KaX; MOCTPOECHUE MIOCKOCTH
21.Yroa Mexay AByMs IIJIOCKOCTSIMU
22.Y cnoBus NapajuIeIbHOCTH U YCIIOBUE IEPIIEHIUKYIAPHOCTH IBYX ILUIOCKOCTEN
23.YcioBue nepeceyeHus TpexX MIOCKOCTEN B OJJHOM TOUKE.
24.YpaBHEHHUE INIOCKOCTH, IIPOXOIAIIEH Yepe3 TPU 3aJaHHbIE TOUKHU
25.KaHoHnueckue ypaBHEHHsI IPSIMOU B IIPOCTPAHCTBE
26.ITapameTpuueckue ypaBHEHUS IIPSIMOM
27.Y cnoBus NapaJIEIbHOCTH U YCIIOBHE MEPIIEHAUKYIISIPHOCTH MPSMBIX B IIPOCTPAHCTBE
28.YT10J1 MeXAy MPSAMOM U IUNIOCKOCTBIO. Y CIIOBUE NTAPAJUICIBHOCTH U YCIOBUS
NEPIECHIUKYIIIPHOCTH IIPSIMOU U IUNIOCKOCTH
29.Touka nepecedeHus MpsMON U IIIOCKOCTH
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30.00m1ee ypaBHEHHE MMOBEPXHOCTH. BBIBO ypaBHEHUS Chephl

31.I unuHIprYECKHUe TOBEPXHOCTHU: ONPEACICHUE, STUTUNITUICCKII [IUITHH/IP

32.01HOTIOJIOCTHBIA U IBYIIOJIOCTHBIN TUIIepOoonasl. VX ypaBHEHUS U aHATN3

IIpenes u HenpepbIBHOCTH PYHKINH

33.Ilpenen pyHKIMM IpH X — +00, X —> —0, X —> X

34.beckonewno mainbie pyHkium. OrpaHndeHHble QyHKIUHA. beckoHeuHO O00bIre QYHKIIUU U UX
CBSI3b C OECKOHEYHO MaJIbIMH (PYHKITUSIMH

35.0cHoBHBIE TEOpEMBI O Iipenenax. PackpbiTue HeomnpeneaeHHOCTel BUaa

OIO

o0
o0
o o sinx
36.11epBrIit 3aMeuaTebHbIN Tpeaea GYHKIUA Y =—— npu x — 0
X

37.Ilpenen nmocnenoBareabHOCTH. BTopoii 3amedarenbhblii npeaen. Hatypansabie torapudmel.

38.CpaBHenue 0ecKOHEUHO ManbIX (pyHKUMN, DKkBUBaNeHTHbIe QpyHKuMU HempepbiBHOCTH (DyHK-
run. Touku pa3pbsiBa U uxX kinaccudukanus. CBOWCTBA HEMIPEPBIBHBIX (QYHKIIUN

JAu¢pdepenunanbHoe ucHucIeHHe PyHKIUI 0HOM epeMeHHOI

39.I1TonsiTue mpon3BoAHON (PYHKIMH, €€ MEXaHUUECKUH U T€OMETPUUECKHUIT CMBICIL.

40. Inddepennnan GyHKINHA U €r0 TeOMETPUIECKUIT CMBICIT

41.I1pon3BOo/IHbIE OCHOBHBIX JIEMEHTAPHbBIX (PYHKIIHH.

42 IlpaBuna qudpepeHnnpoBaHus.

43.I1pon3BoiHAS CTIOXKHON (PYHKIIUU

44. lnddepeHunpoBaHue 3aJaHHBIX B TapaMeTPUUYECKOI 1 HEeIBHOU dopme

45.Teopemsl Depma, Pois, Jlarpanxka, Komm, Jlonuras

46.HeoOxomuMble U JOCTATOYHBIE YCIOBHS Bo3pacTaHus (yObIBaHUs) (QYHKITHH.

47 MakcuMyMbl U MUHUMYMBI (DYHKLIUU

48.TTopsanok uccneaoBanus (pyHKIMU C TOMOIIBIO MPOU3BOIHOM U OCTpoeHus e€ rpaduka

O0pasen Omitera K 3K3aMeHy

1.Vron Mexay AByMs BEKTOpPaMH, YCIOBUS UX MEPIEHIUKYIIPHOCTH U TapaieIbHOCTH (Teope-
TUYECKHI BOTIPOC).

X, +2X, +3%X5 =5,
2.PemnTh crcTeMy JIMHEHHBIX ypaBHeHHUIT MeTooM Kpamepa 2% — Xy — Xg =1,

X, +3X, +4X; =6.
3.Haiitu yrnoBoit ko3hGuIueHT npsamoii, mpoxosuieii uepe3 Touky 4 (—2;5), B (—3;4).

4.Haiitu ceqyromue npeaensl: 1) IIm 4. ; 2)lim |
X 5-3 X%+ X

X
sin (2—3xj4x_ 3 lim V9+x-3
’ x—0

Haiitu npousBousie GpyHkmmii: 1) y =6x— X_ +3/x, 2)y= \/_\/_ ,3) y=(tgx)*,

4) x*+y? =sin(xy) .
BTOPOIl CEMECTP

Bonpocsl k 3auery
DYHKIHN HECKOJBKHUX MepeMeHHbIX
1. O6nacTs omnpeneneHus], THHUN YPOBHS ()YHKIIUHU JBYX IIEPEMEHHBIX.
2. [Ipenen v HEMPEPBIBHOCTH (DYHKITUH JIBYX ITEPEMECHHBIX.
3. Yacrusie mpousBoaHbie. [lomueiii quddepenmmar.
4. DkctpeMyM (QYHKIMH ABYX TIepeMeHHbIX. Hanbospiiee 1 HauMeHbIee 3HaueHus yHKIuu

JIBYX TIEPEMEHHBIX B 3aMKHYTOH 00JIacTH.
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5. IlpousBosiHas 1Mo HaMpaBICHUIO. [ pagueHT CKaIIpHOTO ToJisA. MeTo 1 HAMMEHBIIINX KBaApa-
TOB J17151 00pabOTKHU IKCTIEPUMEHTAIBHBIX JaHHBIX.
HNuTerpanbHoe ncuucjienne GyHKIUN 0JHON NepeMeHHO
6. IlonsTue nepBooOpas3Hoil. Heonpenenéuuplit HHTErpai u ero cBoicTra. Tabnuma
HEOIpeeIEHHBIX HHTErPAJIOB.
7. OCHOBHBIE METO/Ibl UHTETPUPOBAHUS: HEIOCPEACTBEHHOE UHTETPUPOBAHHUE.
8. Merox MHTErpupoBaHMs MOJBEACHUEM O] 3HAK JU(QepeHnrana, MEeToa 3aMeHbl epeMeH-
HOH. IHTerpupoBaHue 10 4acTsM B HEONIPEAEIEHHOM UHTErpaje
9. Kommnekchsle uncna. Anredpandeckas popma 3alucu KOMILIEKCHOTO uicia. Moayinb u apry-
MeHT. JlelicTBUS HaJl KOMIUIEKCHBIMHU YHclaMu. TpuroHoMeTpuueckas Gopma 3alucu KOM-
IUIEKCHOT'O YHCJIA.
10. PasnoxeHne MHOrouseHa Ha JMHEHHBbIE U KBaJpaTHbIE MHOXUTENIH. MIHTErpupoBanue
panMoHANIBHBIX JApo0Oeit. THIbI mpocTeHuX Apodel U UX UHTETPUPOBAHUE.
11. HMuTerpupoBaHue palMOHAIBHBIX IPOOEH METOIOM pa3NoKEeHHs Ha pocTeiue npoou. Nn-
TErpupOBaHUE MPOCTEHIINX UPPALMOHAIBHBIX (DYHKIHIA.
12. WuTerpupoBanue TPUTOHOMETPHUECKUX (DYHKIMIA, yHUBEpCAIbHAs TPUTOHOMETpUYECKAas
HOJICTAHOBKA.
13. 3amaum, npuBOIAIINE K MOHATHIO ONpenenéHHOro uHTerpana. OnpenenéHublii HHTETrpal U
€ro CBOMCTBA.
14. ®opmyna Herorona-JleiiOHuia. 3ameHa mepeMeHHOM B ONPEACIEHHOM UHTErpalie.
15. ®opmyna UHTErpUPOBAHUS 110 YACTAM JJIs ONPEIeIEHHO HHTErpaa.
16. IlpunoxeHus onpenenéHHOro WHTETpaja: BEIYUCICHHE TUIOMAACH IOCKUX (UTyp, BHIYUC-
JIEHHE JJIMHBI 1yTH KPUBOHl, 00BEMOB Tell.
17. HecobctBenHbie HHTErpaibl. THTETpaisl ¢ 0ECKOHEYHBIMU NpeeiaMi HHTETPUPOBAHUSI.
18. Murerpanbl OT HEOTPaHUUEHHBIX (YHKIUI.
JAu¢ppepenunaibHbie YypaBHEHHUS
19. Jduddepennuanbupie ypaBHeHUs: onpenenenue, nopsaok Y, pemenue Y.
20. uddepennmanpaoe ypaBHeHHE 1-T0 MOpsAKa: onpeaeeHne; o0Iee H YaCTHOE PEIICHHUSI.
21. Teopema cyliecTBOBaHMS U €IMHCTBEHHOCTH perieHus 1t Y 1-ro mopsaka.
Y ¢ pa3gensomuMucs NepeMEeHHbIMU: ONPEIETICHUE U TIOPSAIO0K pEeIICHNUS.
22. Opnopoansie 1Y 1-ro nopsizka: onpesieneHne U Nopsa0K pelieHusl.
23. Jluneiinsie 1Y 1-To mopsaka: onpeneieHue U NOpsIIOK perIeHusl.
24. JTuddepeHumanbHble ypaBHEHHs 2-T0 MOpsAAKA: ONpeAeTIeHNe, BU OOIIEro pereHus;
TeopeMa CYLIECTBOBAHMS U €JUHCTBEHHOCTHU PELIEHMUS.
25.IIpocreiiimme ypaBHEHNUs, AOYyCKAOLIME TIOHWKEHNUE TIOPSIKA!
=100, Y =Ty, Y =1y Y.
26.JIunetinbie 1Y 2-T0 mopsika: HEOTHOPOIHBIE U OAHOPOAHBIC ypaBHeHUS. Teopema
CYILECTBOBAHMSI U €JUHCTBEHHOCTH PELICHHUS
27. Jluneiinsie oqHopoanbie 1Y 2-ro mopsiika: TeopeMa o0 CTPYKTYPE €ro pemeHus
28. Heomnoponansle nmuHeiHbIe Y 2-TO MOpsaKa: TeopeMa 0 CTPYKType 00IIIero perneHnn
29. Jluneiinslie ogqHopoanble 1Y 2-ro nopsijika ¢ HOCTOSHHBIMU KO3 (DUITUEeHTAMH.
XapakTepucTUYeCKOe YpaBHEHUE U CTPYKTYpa OOILEro pemeHus
30. Jluneiinsle HeogHOpPOAHBIE J[Y 2-T0 MOpsIKa C MTOCTOSTHHBIMHU KO3 (GUIIMEHTaAMH CO
CIIeIIMaIbHOM MTPaBOM YaCThIO
31. Cucremsl 1uddepeHnnanbHbIX YpaBHEHUH.
O0pazen Ouslera K 3a4eTy

1. HaiiTi uHTETpaIbI: I)I(X ——+\/7jdx Z)IxCOSxdx 3)_[

)I—? J

5x2 +16
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+00

2. BeruncnanTh HeCOOCTBEHHBIN MHTETPAJ HIIM YCTAHOBUTH €r0 PacXOAUMOCTb: j -
1

3. Pemiuth muddepennpanbabie ypaBHEHUS: 1) (1+ e* )yy’ =e*, y(0)=1 2) y' - 3 = %;

)y +x2y=x2 4y +2y =x%+2.

TPETUU CEMECTP
Bomnpocskl Kk 3Kk3aMeHy

KparHble, KpMBOJIMHEHbIE H TOBEPXHOCTHbIC HHTErPAJIbI

1.3anaum, npuBosAIIME K JBOMHOMY HHTETpAly

2.BbluncieHne 1BOMHOIO MHTErpaia B 1eKapTOBBIX KOOPJMHATAX.

3.Brruncienue 1BOMHOTO HHTErpaia B MOJSPHBIX KOOPAUHATAX.

4.1IpunoxxeHus: 1BOMHOIO MHTErpaja: BbIUMCIEHHE 00bEMA IIMIIMHAPHUYECKOTO Tela, MIIOIIAH

TUTOCKOW (PUTYpPBI, MacChl TUIOCKOW TIACTUHKU C MIEPEMEHHON IJIOTHOCTBIO, CTATUYECKOTO MO-

MEHTa OJHOPOJHON MIIOCKON (DUTYpPBI, KOOPIMHAT LIEHTPA TSKECTU IIIOCKOH (UTypbl, MOMEH-

TOB MHEPLIUU MAaTEPUATBHON TOUKH, U TUIOCKOW (DUTYPHI.

5.TpoiiHol MHTErpal U ero BEIYUCIEHUE B J€KapTOBBIX KOOPAWHATAX.

6.Brruncienne TpoiHOTO WHTETpaja B MWIMHAPUIECKUAX U CHEPUIECKUX KOOPAMHATAX.
7.1IpuiiojxeHust TPOMHOIO MHTErpaia: BeIYMCICHHE 00bEMa Tela, MacChl Teja.
8.BrIunciieHre KpUBOJIMHEHHOTO HHTErpaia 1o KOOpAUHATAM

9.BbluKcieHrne KpUBOIMHEHHOIO MHTErpasia Mo AJIUHE TYTH.

10. BrrumcneHue mMOBEpXHOCTHOTO UHTErpaia 1-ro poja.

11. IlpunoxeHne NOBEPXHOCTHOIO MHTErpaya 1-ro poja: BBIYMCICHHUE MACCHI,

CTaTUYECKUX MOMEHTOB, MOMEHTOB HHEPLINH, IUIOMIAIU TTIOBEPXHOCTH

12. BeluucneHue noBepXHOCTHOTO HHTErpaja 2-ro poaa
Yuciosble 1 PyHKIMOHAIBHBIE PSAbI

13. Heo6xonuMmblil MpU3HAK CXOJIMMOCTH YUCIOBOTO psia

14. DrtanoHHbIE pAIBL: PsIi TEOMETPUUYECKO porpeccuu U 0000IEHHBIN rapMOHUYECKUH sl

15. IlpusHaku cpaBHeHMs Juis uccienoBanus YP Ha cxoquMocTb

16. Uccnenoanue cxoaumoctu YP ¢ momMomipio 1-ro u 2-ro MpU3HAKOB CPAaBHEHWUSI, TPEICITh-
HOTO NTpU3HaKa CpaBHEHHUs, TpU3HaKa J[anambepa, pauKaabHOIO U HHTETPATbHOTO IPU3HAKOB
Komm.

17. 3nakonepemennsble psibl. [lpusHak JleltOHMIA 17151 3HAKOYEPEAYIOIIErocs psa.

18. JloctaTouHBI MPU3HAK CXOIUMOCTH 3HAKOIIEpEeMEHHOTO psifa. Teopema Pumana.

19. ®yHKIMOHATBHBIC PSIIBI

20. Crenennble psaasl. HaxoxkieHne MHTepBaia U pajnyca U CXOUMOCTH.

21. Psanwl Teiinopa u Maknopena. Paznoxxenue aneMeHTapHbIX QyHKIuUi B psija Teiinopa.

OCHOBBI TEOPHH BEPOSITHOCTEH U MATEMATHYECKOMH CTATUCTHKH

22. OOume npaBujia KOMOMHATOPUKHU: TPABUIIO CYMMBI, NMPaBWIO NMpou3BeeHUs. BriOopku
anemMeHToB. Pa3mernienus, mepectranoBky, codeTaHus. CiaydaliHbIe COOBITHS W OTIEPAITMH HAJl
HumH. HecoBmecTHble coObITHs. [lonHas rpynmna nonapHo HECOBMECTHBIX coObITuii. Knaccu-
YECKOE ONPEEICHUE BEPOSITHOCTH.

23. ®opmyina nonHoil BepositHocTH. Popmyina baiieca. IloBTopHble ncnbiTanus. bunoMuans-
Hoe pacnpeaenenne. @opmyia beprymm. HauseposTHelnee 3HaueHUE Yncia MOSBICHUS CO-
ob1THs. JlokaneHas Teopema Myaspa - Jlaruiaca. Pacnipenenenue Ilyaccona. IloannomuansHoe
pacnpenenenue. CiaydaitHas BennurHa. OyHKIMS paclpeeIeHUs U €€ CBOKCTBA.

24. JIMCKpeTHbIE U HelpephIBHBIE CiTyvaifHble BeTUUnHBIL. [I10THOCTE pactpenenenus, e€ CBOu-
ctBa. HopMasnibHbIM 3ak0H pacnpeneneHus. HezaBucumebie ciiydailHble BETUYHUHBL. YHCIIOBBIE
XapaKTEPUCTUKHU CIIy4alHbIX BEJIMYUH. MaTeMaTuyecKkoe 0KHUIaHue, €€ CBOMCTBA.
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25. OcHOBHBIE TIOHATHS MaTEMaTHYECKON CTAaTUCTHKH: BEIOOPOYHAsi COBOKYITHOCTD, T€HEepallb-
Hasi COBOKYITHOCTh, TOBTOPHAsi BbIOOpKA, OECIIOBTOPHAsI BHIOOPKA, OTHOCUTENBHBIN MOKa3a-
Tenb BBIOOpKH. OmmlKa penpe3eHTaTHBHOCTH. [ eHepanbHas cpeHsist, BRIOOPOYHAs CpeTHSS.
JloBepuTenbHbIE MHTEPBAIBI ISl OLICHKH MAaTEeMaTHYEeCKOTO OKUIaHUsI HOPMAJILHOTO pacIpe-
nenenusi. OueHka BepoATHOCTH (OMHOMHAJIBHOTO pacIpelesIeHUs) MO0 OTHOCHTEIHFHON 4a-
CTOTE.

O0pasen OmiieTa K 3K3aMeHy

o0 0 n
-1
1.UccnenoBarh Ha CXOAMMOCTD YHCIOBBIC PSIBL: 1) Z ; 2) Z )
n+ Jn
n=1 n=0
© 2n xn
2. Haiiti 0611acTh CXOAMMOCTH CTEIIEHHOTO psija; Z >
n=1

3. [IpencraBuTh ABOWHOM HHTETPAT I I f(x,y)dxdy B BHae moBTOpHOTO, eciu obnacth D 3amana
D

muHusAMA. D X2 =2-y; x+y=0.
4. BIYMCIIUTD KPUBOJIMHEHHBIM HHTET P J‘ (x + y)dxdy, » Tie AB —oTpe3ok mpsiMoii, coesu-
AB

usronieit touku (0; 0) u (4; 2).

5. B kopoOke 6 kpacHbIX U 4 CHHUX KapaHaama. Haympady u3BiIeKaroT Tpy KapaHjaiia.
HaiiTi BeposiTHOCTB TOTO, YTO JIBA UX HUX - KPACHBIE.

6. B mepBoii kop3uHe 5 6enbix 1 3 4EPHBIX 1Iapa, BO BTOPOIl KOp3uHE 2 OeNbIX U 4 4€pHBIX
mapa. V3 nepBoii KOp3UHBI BO BTOPYIO KOP3UHY HE TS nepekiaapiBatoT 2 mapa. [lapsl Bo BTO-
POl KOp3UHE TIATENbHO NepeMeInBatoT 1 0epyT orryaa 1 map. KakoBa BepoATHOCTb TOTO, UTO
ATOT map OembIit?

7.3. Tekymuii KOHTPOJIb
3aganus 171 TeKylero KOHTPoJIs
IlepBbiii cemecTp
1. Haiitu npousBenenue matpuny A - B, ecnu:

2 3 5 2
A= B = .
-5 4 6 —7
2. Pemmts cucremy nuHeNHBIX ypaBHeHUH MeTogaMu Kpamepa u ['aycca
3% + 9%, + 7% =1,
X, — 3%, —9%; =8,
2% + 2X, — 3% =1.

3. Jlanbl BekTOpHl d = {2; 4; 1},5 ={3;5;2},¢ = {1,5;6}.
Haiitu: a) ckansapHoOe IpOU3BEAEHHUE d - b; 0) BEKTOPHOE MIPOU3BEIEHHE d * C; B) CMELIAHHOE
NPOU3BENEHHUE d * b-¢C.

4. Hanbl Touku A, B u C. HaiiTu: a) obmiee ypaBHeHHe IPSIMO AB; 6) ypaBHEHHE TTPSIMOM,

npoxoaaueit uepes Touky C rnapajiensHo npsaMon AB.
A(-1;3), B(2; 5), C(5; 1).

5. CocraBurthb YpaBHCHUEC IIJIOCKOCTH, HpOXOILSIIJ_ICﬁ qepe3 TpHU 3aJaHHBIC TOUYKHU
M,(-2;0; -1), M, (L —-2; 3), M,(4,-1 2;).

6. Bbruncauth npenensl:

a) lim X —2X=8. - 6) lim M 6) lim 5x,2) lim x—38 o) Iimvx_l_l_
x—>4 X2—16 x>0 3X° +9x =12 x>0 TX x>0\ X —Q . X—2_
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7. HaiitTi mpon3BOHBIC CAEAYIOMIHMX (DYHKITHI:

a) Yy=4Jx =3 +5Inx; 6) y=(X+3)tgX; 6) Y=—§inx
X+ 2X

; 2) y=arctg x%;
0) 2xy* —cosy =0, y, —?

Bropoii cemecTp

1. Haiitu yactHOe 3HaueHue pyHkuuu z = 2y — x¥ + y* B touke M (4; 2).

2. Haiitu yacTHBIE IIPOU3BOAHBIE IEPBOTO U BTOPOTo MopsaaKa: z = x> + 3e* siny — y2.
. . sin(xy
3. Beramcnuth npenensi:  a) llm2 x3y; 6) lim Sin(xy)
X—>—

x—0 4x
y—4 y-0

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

) 2 _ 43,5 _ 4
5. BBIYMCIIUTB HEOTIPE/IENIEHHBIE HHTErPAIBL: @) [ (6x 3Vx3 + =

5
6) f(Zex +4cosx—s_

in? x
f Sx+2 J
) e 3

)dx; B) fecosx-sinx-dx; r) f(3x+ 2) Inx dx;

T

3 T
6. BbIumcIuTe ONpe/IeNIeHHbIE HHTETPAIIBL: A) f 1 (3x2 + 4x + 5)dx; 0) fzz cos xdx;
3

9 Vx d 2
B) J, \/;_Cldx; r) ff;x; m J; xe¥dx.

7. Peruts muddepeHnmanbuble ypaBHEHUS:
2
a) xdy — y*dx =0; 0) y’+§y= 6x°; 6) )" =y—2+X+4; r) y”+(y’)2 +1=0.
X X

8. Haiitu pemenne 3anaun Komm:  y" = xe”, y(0) =1, y'(0) =2.

9. Pernts auddepennmansHoe ypasHerne: ) —3y' +2y=2x-3.

Tpernii cemecTp

3™n! 1
1.MccnenoBarh CXOMMOCTh PSIOB: &) Yipeq n_:; 6) Ymeq ) B) Yme1

~\

_1)71
3n+2

n
X
< [0 0]
2.HaiiTu 00macTh CXOOUMOCTH psjia Zn=1 —.
n

3.BeruncnuTh ABOVHOM nHTErpai mo odnactu D:

”6x2ydxdy, D:0<y<2 —-1<x<0.
D
5. Beruucnuth TpoiiHoi uHTErpan mno odiactu V:

[[](2x* +3y + z)dxdydz, V : 2<x<3,-1<y<2,0<z<4.

6. BeluncnuTts KpUBOIMHENHBIM UHTETPAL:

J Xdl, rae L — orpesox npsmoit ot Touxu O(0; 0) no Touxu A(1; 2).
L

2 Jx
4..BbIuuCInTh NOBTOPHBIN HHTETPA J dx I (X2 +2y)dy.
0o o0



5.B xop3une 8 6enbix u 6 u€pHbIx mapos. Haynauy 6epyt 3 mapa. Haiitu BeposiTHOCTD TOTO,

4To 2 mapa 6emnsie u 1 map 4€pHbIil.
6.Tpoe CTpenKOB CTPEINSIOT 0 MUIIICHHU ¢ BeposiTHOocTssMu nomananus 0,3; 0,7 u 0,9. Haiitu

BEPOSITHOCTH TOT'O, YTO MOMATYT POBHO JIBOE U3 HUX.
7.B nepBoii kop3uHe 5 OenbIX U 2 YEPHBIX 1I1apa, BO BTOPOU KOp3uHe 4 0enbIxX U 3 4€PHBIX

mapa. M3 nepBoit KOp3uUHBI BO BTOPYIO MEPEKIIABIBAIOT 2 [Iapa, 3aTeM LIapbl BO BTOPOH KOp-

3MHC THIATCJIBbHO NMEPEMEIINBAIOT U 6GPYT OTTyHda 1 map. Kaxkona BEPOATHOCTH TOI'O, UTO 3TOT

map OenbIii?

8./lana nuckperHas ciaydaiinas BennurHa X. HallTu: a) MmatemaTudeckoe OXuaaHue;

0) IMCIEPCHIO; 6) CPETHEKBAAPATHYECKOE OTKIOHEHHE.

x|-5|-1] 3|56

plo3|02]01]02]02

7.4. Onucanue noxkasareJsieil U KpUTeprueB OLIECHUBAHUS KOMIETEHIMA HA Pa3JIMYHBIX ITaNax ux
(popMupoOBaHUsl, ONUCAHHEIIKAIbI OLIEHUBAHUSA

Tabnuua 7

HﬂaﬂnpyeM],[e pe3yJib- KpnTeplm OLICHUBAHUA pe3yJbTAaTOB 06y‘leHI/Iﬂ HanmeHnoBanueone-
TaThl 0CBOEHUSIKOMIIE- HOYHOIO
TeHIUH cpeacTBa

MeHee 41 6an- 41-60 61-80 6an10B 81-100

JIOB 6108 (xopomo) 0asJI0B
(Heya0BJIETBO- (YI0BI1€TBO- (0T IMYHO)
PUTEIBHO) pHTE/LHO)

OI1K-4 CnocobeH NpUMEeHsITh METOIMKH ONPEEICHNs TEXHUUECKUX ITapameTp

OB NPOEKTUPYE

MBIX OOBEKTOB

3HATh: DparMeHTapHbIe Hemnoianie Copmuposannsie, [ChopMupo- Yemuvwuii onpoc,
OCHOBHBIC ITIOHATHUA anre6pI>I )41 3HAHUA 3HAHUA HO COJEpIKAIME OT- |[BAHHBIE CHU- 3a0aHu;1 aﬂﬂ meky-
FEOMETPHUH, MATEMATHYECKOTO

pu, . JIeJIbHbIC cTeMaTnye- we2o KOHmpoi,
aHanun3a, TEOPUU BEPOSATHOCTEH
M MaTeMaTUYEeCKOM CTaTUCTHUKH, MpoOeIIBl 3HAHUS CKHC 3Ha- mebol
a TaKkXKe MX MpocTeiime Npuio- HHs pegpepamos
KEHUsI B IPO(eCCHOHATIbHBIX
JIHCLMILINHAX,
METOJIBI pEIICHHUs MaTeMaTHIe-
CKHX 3a/a4 JI0 YNCIOBOI0 MU
ZPYTOTOo TpeOyeMOoro pe3yibTaTa
(rpacduka, popmyInsl 1 T.11.)
YMeETh: YactuyHble yme- Henonnaeie VMeHus OJIHbIE, Cdopmupo-
HCTIONB30BATH B mpogeccuo- HUS YMEHUS JIOTYCKAIOTCS HEGOIb- BaHHBIE
HaJILHOH JIeSATCIBHOCTH 0a30BbIC

HINEOIIHOKH yMeHHUs

3HAHMSI MATEMAaTHKH;
CTaBUTH LEJH U POPMYJIHPOBATH
MaTeMaTHYECKYIO IIOCTAaHOBKY
3a/1a4, CBSI3aHHBIX C pean3a-
uel mpogeccrnoHaIbHBIX (QYHK-
UM

MIPOTHO3UPOBATH BO3MOXKHBIH
pe3yNbTaT MpeIaraeMoro Mare-
MaTHYECKOTO peleHus, yMETh
OLIEHMBATh €0 3HAUCHHUS;
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BJIAJIETh:

MaTeMaTHYEeCKHUMH, CTAaTHCTHYC-
CKMMH 1 KOJIMYECTBEHHBIMU Me-
TOJaMH PEIICHHS TUIIOBBIX Opra-
HU3AIIOHHO-YIIPAaBICHYECKIX
3amad;

MaTEeMaTHYCCKOM JIOTHKOH, He-
00xoauMOM It GOPMHUPOBAHHUS
CYXKJICHUI M0 COOTBETCTBYIO-
MM TIPOEeCCUOHATBHBIM MPO-
omemam;

YactuuHoe
BJIaJICHUE
HaBbIKAMU

Hecucre-
MaTHYECKOE
MpUMeHe-
HHE HaBbI-
KOB

B cucremMaTH4eCKOM
MPUMEHCHUU HABBI-
KOB
JIOTTYCKAIOTCS IPO-
Oebl

\Ycmernnoe
crucreMarHnye-
CKOC IIpHUMe-
HEHHE HABEI-
KOB

8. Oco0eHHOCTH peaqu3alMy JUCHUIIMHBI /I8 MHBAJIHM/I0B H JIMI ¢ OTPAHNYEHHBIMH BO3-
MO’KHOCTSIMH 3/10POBbSI
Jlj1g ocy1ecTBIEHU IPOLIEIyp TEKYIIETr0 KOHTPOJI YCIIEBAEMOCTHU U IPOMEXKYTOUHOM aTTecTalluu
o0yyaromuxcs co3/1aHbl (POH/IbI OLIEHOYHBIX CPEJCTB, aJalTUPOBAHHBIC JJI1 MHBAJIUAOB U JIMIL C
OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS M [T03BOJISIFOIINE OLIEHUTH TIOCTH)KEHUE UMHU 3allIaHU-
POBaHHBIX B OCHOBHOI 00pa3oBaTenbHOI porpaMme pe3yabTaToB 00y4eHHs U YPOBEHb C(HOpMU-
POBaHHOCTH BCEX KOMIIETEHIINH, 3asBICHHBIX B 00pa3oBaTesbHON porpamme. Gopma npoBeieHust
TeKyIlel aTTecTalMy A CTYAEHTOB-MHBAJIMJIOB YCTAHABJIMBACTCS C YUYETOM HMHIUBHUIYaJbHBIX
ncuxo(u3nueckux ocodeHHocTel (YyCTHO, MMCbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIBIOTEPE, B
¢dopme TecTupoBaHus U T.1.). [Ipu TecTupoBaHUU IS CIAOOBUASIIUX CTYIEHTOB UCIIONb3YIOTCS
(OH/IBI OLIEHOYHBIX CPEACTB C YKPYMHEHHBIM HIpu(pTOoM. Ha sKk3aMeH npurnamaercss COnpoBoxk/a-
IOLIMH, KOTOPBIH o0ecreunBaeT TEXHUUECKOE COMPOBOXKIEHHE CTyneHTY. Ilpu HeoOxomumocTu
CTYJCHTY-MHBAJINJy MIPEAOCTABISIETCS AOMOJIHUTENBHOE BPEMs Ul TOATOTOBKH OTBETa Ha JK3a-
MeHe (uau 3a4yere). OOydarolecs ¢ OrpaHU4eHHBIMU BO3MOKHOCTSIMU 3/10pPOBBS U 00y4aroIuecs
MHBaJIU/Ibl 00€CTIEYNBAIOTCS MEUYaTHBIMU U 3JIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamMu (IIpo-
rpamMMmBbl, ydeOHbIe TOCOOUS ISl CAMOCTOSITENIbHON padoThI U T.1.) B OpPMax, alalTUPOBAHHBIX K
OTPaHUYEHUSIM HX 3/I0POBBS M BOCTIPUATHS WHPOPMALIUH:
)11 MTHBAJTUAOB U JIUII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbS
I10 3PEHUIO:
-JUTSL CIIETIBIX: 3a/IaHUS JJIs BBIOJIHEHHSI HA CEMUHApaX U MPAKTUYECKUX 3aHATHAX 0(OPMIISIOTCS
penbedHo-ToueuHbIM mpudToM bpaiiis unm B BUIe 3J€KTPOHHOTO JOKYMEHTA, JOCTYITHOTO C T0-
MOIIbI0 KOMITBIOTEPA CO CIIEHUAIN3UPOBAHHBIM MIPOTPAMMHBIM 00€CIIeUeHUEM IS CIETbIX, 00
3aYUTHIBAIOTCS] ACCUCTEHTOM; MHCbMEHHBIE 3aJ]aHUsl BBIMOIHIIOTCS Ha Oymare pesibedHO-Toueu-
HbIM 1Ipu¢TOM Bbpaiins nim Ha KOMIbIOTEpPE CO CHEeNUaTU3UPOBAHHBIM ITPOrPAaMMHBIM obecriede-
HUEM JJIs CIITBIX JTM00 Ha/IMKTOBBIBAIOTCS ACCUCTEHTY; 00YYarOIUMCS [Tl BBITIOJIHEHUS 3a/IaHHS
MpU HEOOXOJUMOCTH MPEIOCTABISIETCS KOMIUIEKT MUCbMEHHbBIX IPUHAUIeKHOCTEN 1 Oymara Juist
MUChbMa penbepHO-TOUeUHBIM IIpudTOM bpaiing, kommpioTep O Crlenualu3upOBaHHBIM IPO-
IPaMMHBIM 00€CTIeYeHUEM TS CIIETIBIX;
-JUTsL CIaOOBUASIIUX: 00ecTIedrBaeTCsl HHANBHIyadbHOE paBHOMEpHOE ocBeleHne He meHee 300
JIIOKC; 00yJaromuMes /Uil BHIOJTHEHUS 3aaHUsI TP HEOOXOIMMOCTH MPEIOCTABIIAETCS YBEINYH-
BAalOIlee YCTPOWCTBO; BO3MOXKHO TaK)Xe HCIOJIb30BaHHE COOCTBEHHBIX YBEJIMUHMBAIOLINX
YCTPOMCTB; 3aAaHUS TSI BHITIOJIHEHUS 3ajaHii 0(OPMIISIOTCS YBETUUEHHBIM IIPUPTOM;
2)/U1 MHBAJIMAOB U JIUI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 370POBBS

IO CIyXY:
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-JUTS TITYXHX U CIA00CTBIIIAINX : 00eCTIeYMBACTCS HATMYHE 3BYKOYCHIMBAIOIIEH amnmmapaTypbl KO-
JICKTUBHOTO TIOJIb30BaHMUs, IIPH HEOOXOIUMOCTH 00YYAIOIIMMCS TIPEIOCTABIISETCS 3BYKOYCHIIHBA-
IOIIasl anmapaTypa WHIUBHIYAIFHOTO IOJIB30BaHUS; MPEIOCTABISIOTCS YCIYTH CYpIONEpEeBOI-
YHKa;

-JUIsl CIETIOTITYXHUX JOITYCKAaeTCs MPUCYTCTBUE ACCHCTEHTA, OKA3bIBAIOLIETO YCIYTH TU(IOCYPIIO-
nepeBoAYrKa (IOMUMO TPEOOBAHUH, BBIMOIHICMBIX COOTBETCTBEHHO JIJISI CJICTIBIX U TIIYXUX);
1)amns UL ¢ TSHKETBIME HapYIICHUSIMU PeUH, TIYXUX, CIa00CbIIIANINX JEKIIUU U CEMHHAPBI, IPO-
BOJIUMBIC B YCTHOH (pOopMe, IPOBOJATCS B TUCBMEHHOM (hopMme;

2)A7s THBAJIU/IOB U JIUIL C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3710POBbS,

MMEIOINX HapYIIeHUs! ONOPHO-BUTaTEIbHOTO arapaTa:

-JUIs1 JIUII C HApYIICHUSIMHA ONIOPHO-/IBUTaTEIBHOTO alllapara, HapylnIeHUSIMH JIBUTATeIIbHBIX (YHK-
I BEPXHUX KOHEYHOCTEH MJIM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: MMCHMEHHBIC 33aJJaHUS BbI-
MOJHSIOTCS] Ha KOMITBIOTEPE CO CIeUATM3MPOBAHHBIM ITPOTPAMMHBIM 00ECIICYCHUEM WIIN HaJTUK-
TOBBIBAIOTCSI ACCUCTEHTY; BBIITOJHEHUE 33/1aHUH (TECTOB, KOHTPOJIBHBIX paldoT), MPOBOIUMEIC B
MUCHMEHHOM (hopMe, TPOBOJIATCS B YCTHOM (hopMe ImyTeM orpoca, Oecepl ¢ 00ydaromumcst.

9.YueOHO-MeTOoIHYECKOE U HH(POPMALMOHHOE 00ecTieYeHUe U CIUTIIMHBI
9.1. [lepeyeHb OCHOBHOI1 y4eOHOI JIMTEPATYPbI

1. Jauko II. E., ITonoB A. I'., KoxxeBaukoBa T. . Beiciiast matemaTuka B ypakHEHUsIX W 3a-
mavax. Y.1, Y.2. -M.: Beiciias mkona, 2013.
2. I'mypman B. E. Teopus BeposiTHOCTE M MaTeMaTH4eckas cTaTUCTHKA.—M.: Beicmas mikoona,
2013. (bubnmoteka xkademps)
3. TIucemennsrit JI. T. Koncnekr yieknuii o Beiciieii Mmarematuke. [TomHbni kype. — M.:  Bricimas
mikona, 2013.(6ubanoteka kadenpbr)
4. CaupoB A. A. KpaTkuii Kypc BbICIIel MaTeMaTUKH, TOM. 1, Tom 2. — 'po3nsii, 2016, 2019. (0ub-
muotexka [THTY)
. Kpemep H.ILI. Teopus BeposTHOCTEN N MaTemMaTuyeckas craructuka.- M.: KOHUTHU 2007.
6. A6mynxamugos C. C., Acxabos C. H., berunrupues M. A., Cumonenko P. A. Kpatkuii kypc
TEOPUHU BEPOATHOCTEW U MATEMATUYECKOIN CTaTUCTUKU: TEOPUS, IPUMEPHI, TUTIOBbIE
pacuérbl. YueOHOe mocoOue Ui CTYIEHTOB TEXHMUYECKHX BY30B. —PoctoB-Ha-Ilony: OOO
«Iunanazon», 2001 (6udbauoreka ITHTY)
7. baraeBa M. T. C60pHUK 3aJ1a4 11O JIMHEHHON U BEKTOPHOU ayireOpe U aHaIMTUYECKON
remerpun.— ['posusiii, UL I'THU, 2007.(oudauoreka ITHTY)
8. Hamnaesa JI. I1I., Cocnamb6exoBa JI. C. Coopnuk 3anau. Juddepennmansubie ypaBHeHUs.—I po3-
weri, WUIIL T'THH, 2010. (6bubmuorexa [THTY)
9. CaunoB A. A. KparHble, KpUBOJIMHEHHBIE U TOBEPXHOCTHbIE HHTETpaJIbl. Y4eOHoe mocodue mno
u3zydenuio pasnena. — ['posnsiit, UIIL I'THH, 2010. (6ubanoreka [THTY)
10. CaupnoB A. A. Briciias matematuka. YucnoBble U GyHKIMOHAJIBHBIE PSAABL. YUeOHO-MeToInYe-
cKoe mocobue 1mo u3ydenuto pasaena. — ['posusiit, UL TTHTY, 2013.(6ubmmoreka TTHTY)
11. T'ayaes A.M. Jlud¢epennuansHoe ucuucieHne (QyHKIUW OJHOW nepeMeHHOW. — I'pOo3HBIi,
UIIL TTHH, 2009. (bubnauorexa [THTY)
12. T'ayaes A.M. UnTerpanbHOe UcUucCieHUEe (QYHKIUU OAHON mepemeHHOW. — ['po3ubiii, MIIL]
I'THH, 2009. (6ubaunorexka [THTY)
13. MaromaeBa M.A., UcaeBa JI.M. IIpakTuky™m 1o BeIciIei MaTeMaTuke, yactsb 1,2,3. —
I'pozssiit, 2019.(6ubmortexka ITHTY)
9.2. MeToanyeckue yKazaHus Il 00y4alOLIUXCsl 10 0CBOEHMIO M CIUTIMHBI
(npujiokenne)

(62}

10. MaTepuajibHO-TEXHHYECKOE 00ecnedeHue JUCHUTLIUHBI
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3a kadeapoit 3akperuieHsl: JekiuonHas ayauropus Ne 1-08, ocHaménnas TabauiamMu u 4epre-
xamu; aynuropun Ne 2-08, No 2-29, No 2-31, No 2-33, Ne 2-35, Ne 2-39, ainist npoBeeHUS MPAKTUIECKUX
3aHsaTUl 1 aya. Ne 2-12 — i1 ucnosib30BaHUs B Ka4eCTBE KOMITBIOTEPHOTO Kitacca. B aToMm kiacce ycra-
HOBJICHBI 15 KOMITBIOTEPOB, KOTOPBIC UCTIONB3YIOTCS JJISi CAMOCTOSTEIBHOU PabOThl CTYJACHTOB C HC-
M0JIb30BaHHEM OOYYalolIMX MPOTrpamMM, COCTABIIEHHBIX MpPENoAaBaTeisiMu KadeIpsl; 3/1eCh K€ BO3-
MOHO HUCTIOJIb30BAHNE KOHTPOIHMPYIOLIUX MPOrpaMM sl Ipruéma 3a4ETOB U 9K3aMEHOB.

11. lonosiHeHHs1 ¥ U3MEHeHUsI B pa0oyeii mporpaMMe Ha y4eOHbIN 1o
JlononaHeHus 1 U3MEHEHHs B paboueil mporpaMme BHOCSTCS €XKEroHO Iepel HauajioM HOBOTO

yuebHoro roja no gopme. MismMeHeHus 10KHBI 0QOPMIIATHCS TOKYMEHTAIBHO U BHOCSTCS BO BCE
YYTECHHBIE DK3EMILIAPBI.

CocraBuTeiib: >
//
noueHT kadenpsl «BeICIIas ¥ MPUKITaIHAsS MAaTEMATHKAY Sy Q7 Abnynxamunos C.C.
COI'VTACOBAHO:
3aBenyroumii kadenpoil «Briciias u npukia Has MaTeMaTHKa : I'auaeB A.M.

M .o. 3aBenyromero Py
kadenpoit «TMuTII» /77 K.JI. Baxuosa.

Hupexrop AYMP / Maromaesa M. A.
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NNPUJIOXKXEHHUE

MeTtoanyeckue yKa3aHUs 10 OCBOCHHIO AU CHHMIIIMHBI
«MaremMaTuka»

1. MeToanyeckne yKkazaHusi AJisi 00y4YalOIMXCS MO NJIAHUPOBAHMIO M OPraHM3alMU Bpe-
MEHH, He00X0AUMOT0 VI OCBOCHUSI AN CUMIIIMHBI.

N3ydeHne pekoMeHyeTcs HauaTh ¢ O3HAKOMJIEHUS ¢ pabouell mporpaMMoM TUCIIUIIMHBL, €€ CTPYKTY-
poii U coiep)kaHueM pa3zieoB (Moaynel), pOHIOM OLEHOUYHBIX CPECTB, 03HAKOMUTHCS ¢ y4eOHO-Me-
TOAMYECKUM U MHPOPMAIIMOHHBIM 00€CTIeYeHUEM IUCLIUIUIHHBI.

JucuuruimHa «MaTeMaTuka» COCTOUT U3 7 CBSI3aHHBIX MEXKAY cOO00 TEM, 00eCTIeYMBAIOIIUX TOCIE0-
BaTeJIbHOE U3yUEHUE MaTepuaa.

OOyuenue 1Mo JucuUIUIMHE «MaTeMaTHKa» OCYIIECTBISIETCS B clIeyromux Gopmax:

1. AyauropHbie 3aHATHS (JICKIIMHU, TPAKTUYCCKUE).

2. CamocTosTenpHas paboTa cTyJeHTa (IOJroTOBKA K JEKIMIM, IPAKTUYECKUM 3aHATUAM, pede-
paTaMm U UHBIM (popMaM MUCbMEHHBIX PadOT, MHAUBUAYAIbHASI KOHCYJIbTALUS C MPENOIaBaATENIEM).

3. MHTepakTuBHBIE (HOPMBI IPOBEIECHUS 3aHATUH (JIEKIH-TUCKYCCHsI, TPYIIIIOBOE pellleHue Keiica
u Ap. GOpMBI).

VY4eOHbIil MaTepuan CTPYKTypHUPOBaH U M3YYEHHUE NUCIHILIUHBI IPOU3BOIUTCS B TEMaTUYECKON
nocyeaoBareabHOCTH. KakJoMy MpakTHUECKOMY 3aHATHIO U CAMOCTOSITEIbHOMY U3yUEHUIO MaTepHaa
MPE/IIECTBYET JEKIHs o TaHHOK TeMe. O0yyaromuecs: CaMOCTOATEIbHO IPOBOIAT MIPEIBAPUTEIBHYIO
MOJATOTOBKY K 3aHSATHUIO, IPUHUMAIOT aKTUBHOE M TBOPYECKOE y4acTHE B OOCYKIEHUH TEOPETHUECKUX
BOIPOCOB, pa30ope MpoOIEMHBIX CUTYyallui ¥ IOUCKOB MyTeH UX peuieHus. Muorue npoodiaemsl, u3yya-
eMbl€ B Kypce, HOCST IMCKYCCHOHHBIN XapakTep, 4YTO Mpe/noiaraeT MHTEPaKTUBHBIM XapakTep MpoBe-
JICHUS 3aHATHI Ha KOHKPETHBIX IPUMEPAX.

Ornrcanue Mmocaea0BaTeIbHOCTH ACHCTBUN 00yJaroIerocs:

[Tpu u3yueHun Kypca ciieyeT BHUMATEIbHO CIyllaTh U KOHCIIEKTUPOBAaTh MaTepHall, u3jarae-
MBI Ha ayIUTOPHBIX 3aHATUSIX. J[J1 €ro MOHMMaHUs U KaYECTBEHHOI'O YCBOEHUSI PEKOMEHYETCsl Clie-
JYIOIIAs IOCIIEN0BATENBHOCTD IEHCTBU:

1. Tlocne okoH4YaHMs y4eOHBIX 3aHATUHN JJIS 3aKpeIUICHHUs] MaTepualia IPOCMOTPETh U 001yMaTh
TEKCT JICKLIUH, TPOCITYILIAaHHOM Cero/IHs, pa3o0paTh paccMoTpenHbie mpuMeps! (10 - 15 munyT).

2. Ilpu noAroTOBKE K JIEKIMH CIEAYIOIIEro JHS HOBTOPUTh TEKCT IPEAbIAYILEH JEKIUH, T0O1yMaTh
0 TOM, Kakasi MOKeT ObITh cienyromas Tema (10 - 15 munyT).
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3. B teuenue Henenu BRIOpaTh BpeMs sl pabOTHI C TUTEpaTypo B Oubnmoreke (mo 1 gacy).

4. Ilpu NOArOTOBKE K MPAKTUYECKOMY 3aHSATHIO IIOBTOPUTH OCHOBHBIE IMOHATHUS 110 TEME, U3YUUTh
npuMepbl. Peras KOHKPETHYIO CHTYAIIHIO, - IPEIBAPUTEIBHO MOHAThH, KAKOH TEOPETUYCCKHIA MaTepra
HYKHO HCII0JIb30BaTh. HaMeTuTh mian peuienus, monpodboBaTh Ha €ro OCHOBE pelHTh | - 2 mpakTuye-
CKHUE CUTYaIUH.

2. MeToauyeckue yKa3aHus M0 padoTe 00y4aromuxcsi BO BpeMsi poBeaeHHsl
JICKLUH.

Jlexuuu naroT o0y4aromuMcs CUCTEMaTU3UPOBaHHbIE 3HAHUS 110 AUCLUIUIMHE, KOHIEHTPUPYIOT UX
BHUMaHME Ha HanOOJIee CIOKHBIX U BaXKHBIX Bonpocax. JIeKIuy 0ObIYHO U3J1aratoTcs B TPaJAULIMOHHOM
WM B IPOOJIeMHOM cTuiie. [|Jisi CTYyZICHTOB B OOJBIIMHCTBE ClydaeB B IpooOsieMHoM cTuiie. [IpoGiem-
HBIH CTUJIb I103BOJIIET CTUMYJIMPOBATh AKTUBHYIO II03HABATEIIbHYIO JESTEIbHOCTh 00YUaAIOIIUXCS U UX
MHTEpEC K AUCUUIUINHE, (HOPMUPOBATH TBOPUECKOE MBILIUICHUE, TPUOETATh K MPOTHUBOIIOCTABICHUSAM H
CPaBHEHMSIM, JeJaTh 0000LIEHHs, aKTUBU3UPOBAaTh BHUMAaHUE 00Y4aIOLUXCsl IyTEM IIOCTAHOBKHU IIPO-
OJIEMHBIX BOIIPOCOB, MOOMIPSATH TUCKYCCHIO.

Bo BpeMsi IeKIIMOHHBIX 3aHATUI PEKOMEHyeTCsl BECTH KOHCIIEKTUPOBaHHE yueOHOro Marepuana,
oOpamiate BHUMaHue Ha (POPMYyITUPOBKU U KAaTETOPHH, PACKPBIBAIOLINE CYTh TOTO MJIM HHOTO SIBJICHUS,
WM TIPOLIECCOB, BBIBOABI M MIPAKTUYECKHE PEKOMEHIAIIUH.

KoHcnekT nexiun Jrydiie moapas3aeisiTh Ha MMyHKTHI, COOMI0ast KPACHYIO0 CTPOKY. DTOMY B OOJIb-
10} cTeneHu OyAyT criocoOCTBOBATh BOIPOCHI MJIaHA JIEKIIMHU, IIPEAJIOKEHHbIe ITpenoaaBaTensim. Ciie-
IyeT oOpalmaTh BHUIMaHUE Ha aKIEHTHI, BEIBOBI, KOTOPBIE JETaeT MPeroiaBaTellb, OTMeuast Hanboee
Ba)KHbIE MOMEHTHI B JICKIJMOHHOM MaTepualle 3aMEUYaHUSAMHU «BAXKHO», «XOPOIIO 3aIOMHUTH» U T.II.
MOXHO JIeNaTh 3TO U € TOMOIIBIO Pa3HOIBETHBIX MAPKEPOB WIIH PyUeK, MO JIEPKUBAs TEPMUHBI U OTIpe-
JeTICHHUS.

IlenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpalIeHH, ab0peBraTyp U cuMBOJIOB. OJ1-
HAaKO NpHU JalbHeimel paboTe ¢ KOHCIEKTOM CHUMBOJIBI JIyYIle 3aMEHUTh OOBIYHBIMM CJIOBAMU JUIS
OBICTPOTO 3PUTEIHLHOTO BOCHIPUSATHS TEKCTA.

PaboTast HaJ KOHCTIEKTOM JIEKIMHA, HEOOXOJMMO UCIIOIB30BATh JIUTEPATYPY, KOTOPYIO PEKOMEH 10-
BaJI IperoiaBaTelib. IMEHHO Takasi cepbe3Hast, KpOnoTiIuBas padoTa C JEKIIMOHHBIM MaTEPUAIIOM I103-
BOJIUT ITYOOKO OBJIQJIETh TEOPETUUECKUM MAaTEPHUAIIOM.

Temaruka nexkuuii gaercs B pabodell mporpaMMe JUCIMIIUHBL.

3. MeTroauyeckue yKazaHusi 00y4aroLUMCs N0 NOArOTOBKe K NPAKTHYECKUM 3aHATHSAM.

Ha mpakTryeckux 3aHsITHUSX MPUBETCTBYETCS aKTUBHOE YYacTHE B OOCYKICHHH KOHKPETHBIX CH-
Tyalu#, ClIOCOOHOCTh Ha OCHOBE MOJIYYE€HHBIX 3HAHMHA HaXOoAWUTh Haubosee 3(h(eKTUBHbIE pereHus
MOCTABJICHHBIX TIPOOJIEM, YMETh HAXOIUTh MOJIE3HBIN JOMOTHUTEIBHBIN MaTepral 10 TEMaTHKE CEMHU-
HApCKUX 3aHATUH.

CryneHTy peKOMEHIyeTCsl CIeayolIasi CXemMa MOArOTOBKH K MMPAKTHYECKOMY 3aHSATHIO:

1. O3HakoMmIIeHHE C MJIAHOM MPAKTUYECKOTo 3aHATHSA, KOTOPBIM OTpaXkaeT coepiKaHue Mpeasio-
JKEHHO# TEMEI,

2. IIpopaboTaTh KOHCIIEKT JEKIUii;

3. IIpounTarh OCHOBHYIO JIUTEPATYPY.

B nporiecce moAroToBKM K NpakTHUECKUM 3aHITHSAM, HEOOXOAMMO 00paTUTh 0c000€ BHUMAHUE Ha
CaMOCTOATENIPHOE U3YYEHUE PEKOMEHIOBAaHHON JnTepaTypsl. [Ipn Bcell MOJHOTE KOHCIEKTHPOBAHUS
JIEKIIMM B HEH HEBO3MOXKHO M3JI0KUTh BECh MaTepHai M3-3a JIUMUTA ayIUTOPHBIX yacoB. [losTomy ca-
MoOCTOsITeNNbHAsE paboTa ¢ yueOHUKaMHU, y4eOHBIMU MOCOOUSAMHU, HAyYHOU, CIIPAaBOYHOM JINTEPATypOH,
MaTepHaiaMH MepUoINYecKuX n3anuii u utepHera siBisiercss Hanbosee 3 PeKTUBHBIM METOIOM I10-
JyYeHUs JONOJHUTENBHBIX 3HAHUH, TI03BOJISICT 3HAYUTEIHFHO aKTHBU3UPOBATH MIPOIIECC OBJIAICHUS WH-
dopmanueii, criocodbcTByeT Oosiee riy0OKOMY YCBOGHHUIO M3y4aeMOro Martepuana, popMUpYeT y CTy-
JICHTOB OTHOIIIEHUE KOHKPETHOU mpobiieme. Bee HOBBIE TOHATHS 1O M3ydaeMOi TeMe He0OXOMMO BbI-
YYUTh Hau3yCTh U BHECTU B TJIOCCApUii, KOTOPBIN I1e1ecO00pa3HO BECTH € CAMOT0 Hayasla U3y4eHHs
Kypca;

4. OTBeTUTH Ha BOIIPOCHI [IJIaHA MPAKTUYECKOTO 3aHATHS;

5. BbINOTHUTH JOMAIlIHEE 3a/1aHUE;

6. IIpopaboTarh TeCTOBBIC 3a/1aHUS U 33]Ja4H;
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7. Ilpu 3arpyaHeHusx chopMynupoBaTh BOIPOCH K MPENO1aBaTeNIo.
Pesynbrar Takoit paboThl JOMKEH MPOSBUTHCS B CIOCOOHOCTH CTY/IEHTa CBOOOTHO OTBETUTH Ha TEOpe-
TUYECKUE BOIPOCHI MIPAKTUKyMa, BBICTYNAaTh U y4acTBOBATh B KOJJIEKTUBHOM OOCYKJIEHUHU BOIIPOCOB
M3y4aeMOil TeMbI, IPABUIILHO BBIMOJHATH MPAKTUUECKUE 3aJJaHUsI U MUHBIE 33JJaHUs1, KOTOPbIC JAIOTCS B
(doH/Ie OLICHOYHBIX CPE/ICTB JUCIUILINHBL.

3. MeToanueckue yKazaHusi 00y4arOUUMCs M0 OPraHU3alUH CAMOCTOSATEILHON padoThI

Lenp opranu3auy caMOCTOATENBbHOM padoThl 1o AucuuIuinHe «MaTeMaTuka» - 3To yriyoue-
HUE U paclIMpeHue 3HaHUI B 00JIaCTH MATEeMaTUKH,;

(dbopMHpOBaHNE HABbIKA U MHTEPECa K CAaMOCTOSATEIbHON MTO3HABATEILHOM e TEIbHOCTH.

CamocrosaTenbHas paboTa 0OydYaIOUIMXCS SIBIISCTCS BAXHEUIIMM BUIOM OCBOCHHUS COACPIKAHUS
JTUCHUILTMHBL, TOATOTOBKH K MPAKTUUYECKUM 3aHATHSAM U K KOHTpOJbHOU pabote. Croza %e OTHOCSTCS
U CaMOCTOSITENIbHOE YIIIyOJIeHHOE M3yd4eHUE TeM AUCHUIUIMHBL CamocTosTenbHas paboTa MpeacTas-
JsieT cO00M MOCTOSIHHO JIEHCTBYIOIIYIO CUCTEMY, OCHOBY 00pa30BaTeIbLHOrO MPOIlecca U HOCUT UCCIIe-
JIOBATENIbCKUN XapaKTep, YTO MOCTYKUT B Oyayl[eM OCHOBAaHHMEM [T HANKMCAHUS BBITYCKHON KBaJU-
¢bukanroHHON pabOThI, MPAKTUYECKOTO MPUMEHEHHSI TOTYYSHHbBIX 3HAHUH.

Opranuzanus caMOCTOSATENbHONH pabOThl 00YYAIOIIMXCS OPUEHTHPYETCS HAa AKTUBHBIE METOJbI
OBIIQJICHUS 3HAHUSMU, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, Mepexo] OT MOTOYHOTO K MHIUBUyaJIH-
3UPOBAHHOMY OOYUEHHIO, C YIETOM IMOTPEOHOCTEN U BO3MOKHOCTEH JIMYHOCTH.

[IpaBuiibHas OpraHU3aIUs CAMOCTOATEIbHBIX YUEOHBIX 3aHATUN, UX CUCTEMAaTUYHOCTh, 1IETIECO00-
pa3Hoe MJIaHUPOBaHUE pabOYEro BpEMEHHU NO3BOJIAET CTYJEHTaM pa3BUBaTh YMEHUS U HaBBIKU B YCBO-
€HUM U CHCTEMaTHU3allui MpUoOpeTaeMbIX 3HAHUN, 00eCIeYnBaTh BHICOKUN YPOBEHb yCIIEBAEMOCTH B
nepuoJl 00y4YeHHUs, TIOIYYUTh HABBIKY TIOBBIIIECHHS MTPO(ECCHOHATEHOTO YPOBHSI.

CamocTosiTenbHas paboTa peann3yercs:
-HETOCPECTBEHHO B MIPOLIECCE AYAUTOPHBIX 3aHATHH - Ha JIGKIMSIX, IPAKTUYECKUX 3aHATHIX;
-B KOHTaKT€ C MpernojaBaTelieM BHE pAMOK PaclMCaHus - Ha KOHCYJIbTAIMAX M0 Y4eOHBIM BOIIPOCaM, B
X0/I€ TBOPUYECKUX KOHTAKTOB, IIPH JIMKBUJIALIUU 330>KEHHOCTEH, IPU BBHIOJHEHUN UHIUBUYaTIbHBIX
3aJaHuU U T.].
-B OubnuoTeke, 1o0mMa, Ha Kadepe Mpu BRIMOJIHEHUN 00y4YaroUMCs y4EOHbBIX U TPAKTUUECKUX 3ajad.
Buast CPC u kputepun o1ieHOK

(o 6amnbHO -perttuaroBoit cucteme [ THTY, CPC onenuBaercs B 15 6ainson)

1. Tembl CaMOCTOSITENILHOTO U3yUEHHUS

2. 3amaum UIS CAMOCTOSTEIIEHOTO PEIICHHS

3. BapuaHT KOHTpOJIBbHOI paboThHI

Temsl 1151 caMOCTOSTENbHOM PadOTHI IPONKCaHbl B paboueli mporpaMme AUCHUIIINHBL. DPPEKTUB-
HBIM CPEJICTBOM OCYIIECTBICHHSI 00yUaroIUMCs CaMOCTOATENbHOM pabOThI SBIISIETCS AIEKTPOHHAS UH-
(dhopmarimoHHO-00pa3oBaTelIbHAs Cpe/ia YHUBEPCUTETA, KOTOpasi 00eCredrMBaeT TOCTYI K y4eOHBIM TUTa-
HaM, pabo4YMM MporpaMmam AUCHUIUIMH (MOJyNel), IPakTUK, K U3JJaHUsM 3JIEKTPOHHBIX OMOIMOTEY-
HBIX CUCTEM.

29



30



