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1. O01mme moJIoKeHus

1.1 Llenp u 3a7aun y4eOHON AUCHUTUTHHBI
]_[e.nn AUCHMIIJIMHBI: U3YUCHUC CTYACHTAMHU MAaTEMATUUCCKHUX MOHATHH U METOA0B

MaTeMaTHKH, IPHOOpPETeHNEe YMEHUI UX UCIOIb30BaTh U (POPMUPOBAHHE Y HUX
COOTBETCTBYIOIIUX KOMIIETEHIIUH, HEOOXOIUMBIX JUIsl pelieHUs TPo(heCcCHOHATBHBIX MPOOIIEM.
OcHoBHas 3ajaya STOW Yy4eOHOM IUCHMIIMHBI — HAy4UTh CTYAEHTAa pEIIaTh pa3jIuyHble
MaTeMaTUYEeCKUe 3aJ1a4ul, [I03HAKOMUTh €0 ¢ OCHOBHBIMU MaTeMaTHUYECKUMU HAIPABJICHUSMU U
METO/IaMH U Hay4yuTh CTYAEHTA MPUMEHATHh MOJy4YeHHbIE 3HAHHUs B CBOEU NpodeccuoHanbHON

JACATCIBbHOCTU.

1.2. MECTO JUCHHUILJIMHBI B CTPYKTYPE OII BO
Jucimmummaa  “MaremaTuka”  OTHOCHTCS K 0a30BOM  4YacTH  MaTeMaTHUYECKOro U

ecrectBenHoHay4uHoro mukina (b.1) OIT BO (ypoBensb OakanaBpuara.)

JucuumumiHa TpeOyeT 3HaHWN U yMEHHH, (OPMUPYEMBIX B PE3yJIbTaTe OCBOCHHS IIKOJIBbHOM
MIPOrpaMMBI 110 3JIEMEHTApHON MaTeMaTuKe.
OcBoeHne mucuuIUIMHBI MaremMatuka HEOoOXOIMMO Kak IpEAlIecTBYIOUIee Ul JUCLUIUINH
MaTeMaTU4eCKOro M ecrectBeHHOHayuyHoro mukia (b.1) 6a30Boi 4yacTu: aHAIMTHYECKas XUMUS,
¢usnyeckass M KOJUIOMJHAS XMMHS, CAaHUTAPUs U TUTMEHA NHUTAaHUS M BApPUATUBHOW YaCTH:
Hay4yHble OCHOBBI MPHMEHEHHs XOJIOJa B IPOU3BOJACTBE MHUUIEBBIX MPOIYKTOB, JIOTHCTHUKA,
MHUKPOOMOIOTHSI, MUIIEBbIE W OMOJOTMYECKH aKTUBHBIC T00ABKH, TEXHOJIOTHS MPOU3BOICTBA
nonypaOpuKkaToB U KYJIMHAPHBIX HU3JEIHM, CHUCTEMbl VYIPABICHUS TEXHOJIOIMUYECKUMU
nporeccaMy ¥ HHPOPMALMOHHBIE TEXHOJIOTMH B CUCTEMaX OOILECTBEHHOI O MUTaHMUS.
C mucuuiuimHaMu MpogecCUOHABHOIO IUKIJIA paccMaTpuBaeMas JUCHUILIMHA UMEET JIOTHYECKYHO

" COACPKATCIIBHO-MCTOANICCKYIO B3aUMOCBA3b.

1.3 Minanupyembl pe3yabTaThl 00Y4eHHUs 10 Y4eOHOH TUCIHILINHE B PAMKAX
IUIAHUPYEMBIX pe3yabTaToB ocBoenus OI1

- 00y4UTb CTYJIEHTOB OCHOBAM TE€OPETUUYECKON U IMPAKTUYECKON MaTeMaTHKH;

- Hay4YHTb CTYJACHTOB aHAIM3UPOBATH M 00001IIaTh HH(OPMALINIO, AETaTh BBIBOIBI;

- 00y4UTb CTYJIEHTOB JIOTUYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U
IIICbMEHHYIO peyb;

- OCBOMTH HEOOXOIUMBIM MaTeMaTU4ECKHIl anmapar.

B PE3YyIbTATC U3YUCHUA JUCHUIINIMHBI CTYACHT JOJIZKCH:

3HATDb:



OCHOBHBIE ITOHATUS M METOJbl MaTEMAaTUYECKOI0 aHaIN3a, JINHEHHOH ainreOpsl, aHAIUTUYECKOH
reoMeTpuH, Teopuu AudQepeHInanbHbIX YpaBHEHHH U 3JIEMEHTOB TEOPUM YpaBHEHUH
MaTeMaTH4ecKOl (U3UKH; OCHOBBI JUCKPETHOM MaTeMaTWKH, TEOPUU BEPOSTHOCTEH H
MaTEMaTHYECKOM CTAaTUCTUKH, YUCIEHHBIX METO/I0B;
yMeThb:

pa3buparbcsi B NpoecCHOHANBHBIX BONpOcaX, CHOPMYIUPOBAHHBIX HAa MaTeMaTHYECKOM
SI3bIKE; MPUMEHSATh MaTeMaTHYeCKHE MOHSATHS TIpU ONUCAaHUM MPHUKIAJHBIX 3a7ad |
UCIOJb30BaTh MaTeMaTHUECKUE METOJbl NMPH MX PELICHWHU; UCIOJIb30BaTh 0a30Bble 3HAHMS B
o0y1acTu MaTeMaTUYECKUX TUCUUIUIMH JUIsSl YIPABICHUS TPEIIPUITUSIMU MTUTAHUSL.

BJIA/ICTh:

- METOJJaMH MaTEeMaTUYECKOTO OMMCAHUS TUTIOBBIX MPO(ECCHOHATBHBIX 33]a4 U HHTEPIPETALIUN
NIOJyYEHHBIX PE3YJIbTaTOB.

[Iporiecc ocBoeHUsT y4yeOHOW AWMCIUIUIMHBI HANpaBiIeH HAa (OPMUPOBAHUE Y OOYYAIOIIUXCS
cleAyIIUX NPo(eccuoHATbLHBIX KOMIIEeTEH U

ITK — 5,16,19(ykaszwiearomes 6 coomsemcmeuu ¢ @I'OC BO B COOTBETCTBUHU ¢ OCHOBHOM
npohecCHOHATBLHOM 00pa30BaTEIIBLHOM MPOrpaMMoi 1o HarpasieHuio moAarotroBku 19.03.02
[TpoaykTsl TUTaHMS U3 PACTUTENHLHOTO CHIPhs MPod b MOAroTOBKU TexHomorus xieoa,
KOH/JIUTEPCKUX MaKapOHHBIX H3AeNuil (YpOBEeHb OakagaBpuara))

OO0mmast Tpy10€MKOCTh TUCIUTUIAHBI cocTaBisieT 360 yacoB, 10 3a4eTHBIX €TUHUIIBI

dopma TekyIero KOHTpois — codeceoBaHNe, KOHTPOJIbHAS paboTa B ayJUTOpPHUH,

JOMAIIHEC 3aaHuC.

@OopMBI IPOMEKYTOYHOM ATTECTALMU - 3a4€T, DK3aMEH

B  pesynmprare  ocBoeHuss  yueOHOMU
JEMOHCTPHPOBATH CIEAYIOIINE PE3YIIBTATHI:

JUCHUIUTMHBL  OOYYaroluiics  OMKeH

Kon Coneprxanue
Pe3ynbratel 00ydeHus
KOMIIETCHIIUN KOMIICTCHIINH

ITK-5 CIIOCOOHOCTBIO 3HaTh: pyHAAMEHTAIBHBIX Pa3AeioB (GUNKH,
UCTIOJTh30BaTh B XUMUH, ONOXVUMHH, MATEMATHKH JIJISI OCBOCHHS
MPAKTHYECKOM (bu3NYECKUX, XUMHUYECKUX, ONOXUMUYECKHUX,
JEeSITEeNbHOCTU OMOTEXHOJIOTMYECKUX, MUKPOOUOIOTMUECKUX,
CHCIMATM3UPOBAHHBIC | TEIIO(MU3UUSCKUX MPOIIECCOB, MPOUCX OISAIITUX
3HAHUS MIPH MPOU3BOJICTBE MPOAYKTOB MUTAHUS U3
byHIaMEHTaTBHBIX pPacTUTENHHOTO CHIPhS
pa3znenoB GU3MKH,
XUMHUH, OHOXUMHUH, YMeTh: HCII0JIB30BaTh B MIPaKTUYECKON
MaTeMAaTHUKH TS NESITENPHOCTA  CIICUATM3UPOBAHHBIC  3HAHUS
OCBOEHHUS (byHIaMEHTAIBHBIX pa3lesioB (U3UKUA, XUMHH,
(bU3HUYECKUX, OMOXUMHUHU, MATEMAaTHUKH




Kon Conepxanue
PesynbpTaThel 00yueHus
KOMIICTCHIIUN KOMIICTCHIINN
XUMHUYECKUX, Bnaners: criocOOHOCTBIO UCIIONIB30BATh B
OMOXMMMYCCKUX, MPAKTUYECKOU JIEATENBHOCTH
OMOTEXHOJIOTMYECKHUX, | CICIHATM3UPOBAaHHBIC 3HAHUS (DYHIAMEHTATHHBIX
MUKPOOUOJIOTHYECKUX, | pa3aenoB (U3UKH, XUMUU, ONOXUMUH,
TETUIODU3UYECKUX MaTEeMaTHKH JIJIs1 OCBOCHUS (PU3NIECKUX,
[POLIECCOB, XAMUYECKUX, OMOXUMUYECKHUX,
IIPOUCXOIAIUX IIPU OMOTEXHOJIOTMYECKUX, MUKPOOH OJIOTMYECKHUX,
IIPOU3BOJICTBE TETIOU3UYECKUX MTPOLIECCOB, MPOUCX OMISAIITIX
MPOIYKTOB ITUTAHUSL MPU POU3BOJACTBE NPOAYKTOB ITUTAHUS U3
W3 PaCTUTEIIBHOIO pacTUTENBHOIO CHIPbS
CBIpbS
[IK-16 TOTOBHOCTBIO 3HaTh: METOJIbl MATEMaTUYECKOT O MOACITMPOBAHUS
MIPUMEHSATH METOJIBI M ONTUMHU3ALNHN TEXHOIOTHYECKUX IIPOLIECCOB
MaTe€MaTHYECKOT 0O IIPOU3BOJICTBA IIPOJAYKTOB ITUTAHUSA U3
MOJEJIMPOBAaHUA U PacTUTENBHOTO CHIPhS Ha 0a3e CTaHAAPTHBIX
ONTUMHU3ALAU [IAKETOB IIPUKIAAHBIX IIPOrpaMM
TEXHOJIOTHYECKHAX
IIPOLIECCOB
[IPOU3BOJCTBA YMeTh: IPUMEHATh METO/IbI MATEMATUUYECKOT O
[POJYKTOB ITUTAHUS MOJEIVUPOBAHUS Y ONTUMU3ALIUNA
W3 PaCTUTEIIBHOIO TEXHOJIOTMYECKUX MPOLIECCOB IIPOMU3BOACTBA
CBIpBS Ha Oaze IPOAYKTOB MUTAHUS U3 PACTUTEIIBHOIO ChIPhS
CTaHIAPTHBIX [AKETOB
IIPUKIATHBIX Bnanets: cmtocoOHOCTEIO IIPUMEHATH METO/bI
nporpamMmm MaTeMaTHYECKOI0 MOJAEIIUPOBAHUA U
ONTUMM3ALIMU TEXHOJIOTMYECKUX IPOLIECCOB
IIPOM3BOJCTBA NPOAYKTOB IIUTAHUA U3
PaCTUTEIHHOTO CHIPhs HA 0a3e cTaHIapTHBIX
IIAKETOB IIPUKIIAAHBIX [IPOrpaMM
I1K-19 CITOCOOHOCTBIO 3HaTh: METOJIUKHU pacuera TEXHHKO-

BJIQ/IETh METOUKAMU
pacueTa TeXHUKO-
AKOHOMHUYECKON

s dexTuBHOCTH TIPU
BBIOOpE OMTUMATBHBIX
TEXHUYCCKUX H
OpTraHU3allMOHHBIX
pelieHuit; cnocodbamu
OpTraHHU3aIu
MIPOU3BOICTBA H

s dexTuBHON PabOTHI
TPYAOBOTO
KOJIJICKTHBA Ha OCHOBE
COBPEMEHHBIX
METOJIOB YIIPaBIICHUS

SKOHOMHUYECKOH d(QPeKTUBHOCTH TpH BBIOOpE
ONTUMABHBIX TEXHUYECKUX M OPTraHU3alHOHHBIX
peueHui;

YMeTh: HaXOIUTh ONTUMAJIbHBIE TEXHUYECKUE U
OpraHu3allMOHHBIE PELIEHUS; CIOCO0aMHU
OpraHu3aliK MPOU3BOJACTBA U 3D PEeKTUBHOIM
paboThl TPYAOBOrO KOJJICKTUBA HA OCHOBE
COBPEMEHHBIX METOJIOB YIPaBJICHUS

BrnaneTs: MeTonuKamMu pacueTa TEXHUKO-
HKOHOMHYECKON YPPEKTUBHOCTH TIPU BHIOOpE
ONTUMAJIbHBIX TEXHUYECKHUX U OPTaHU3aI[MOHHBIX
peleHHit; cnocodamy OopraHr3aluy MPOU3BOACTBA
1 3 PEKTUBHON PabOTHI TPYAOBOI'0 KOJUICKTHBA




Kog Copnepxanue

KOMIIETEHIINU KOMIICTCHII MU

PesynbpTaThel 00yueHus

TCXHUYCCKHUX U
OpraHnM3alluOHHBIX

OpraHu3anuun
MMpoOn3BOACTBA U

TPYAOBOT'O

COBPEMEHHBIX

pernieHuit; cocodbamu

s pexTuBHON PabOTHI
KOJUIEKTUBA Ha OCHOBE

MCTOJZ OB YIIPaBJICHUA

Ha OCHOBC COBPEMCHHLIX MCTONOB YIIPABJICHUA

TCXHUYCCKUX U OpTraHU3alIMOHHBIX peH_IeHI/If/'I;
croco0aMu OpraHu3aIiy MPOU3BOICTBA H

s dexkTuBHON pabOTHI TPYIOBOrO KOJJIEKTHBA Ha

OCHOBC COBPCMCHHBIX MCTOAOB YIIPABJICHUS

2 O0beM yueOHOM TUCHIUIITMHBI, BKIIOYas KOHTAaKTHYIO paboTy o0ydaronierocs

C TIPETo/IaBaTeIeM U CAMOCTOSTEIIbHYIO paboTy 00yJaronierocs

2.1. O6beM TUCHUILIMHBI U BU/IbI Y4eOHO# padoThl 04HOii - GopMBbI 00yUeHHS

Bun yuebHoit paboTsl KonuuecTtBo 3aueTHbIX Cemectp
€IMHHII
10 CeMecTpam
1 2 3 1 2 3
AyauTOpHBIE 3aHATHS (BCEro) 72 68 36
Jlexmmm 36 34 18
[Tpaktuaeckue 3anstus (I13) 36 34 18
JlaGopaTopHbie paboThI
CamocrosiTesibHasi padoTa (Bcero) 36 22 72
KontponbHas padora (11 3204HON
(bopMbl 00yUeHHUST)
DOopMBI TEKYILLIETO KOHTPOJIS 18 36
@DopMBI TPOMEKYTOUHOM aTTECTAIIH 3a4eT | DK3aMEH | dK3aMeH
(3ayeT, PK3aMEH)
Uroro 3auernpix eauaul 10 3 4 3
Hroro, yacos 360 108 108 144

2.2. O0beM AUCUUIIUHBI U BU/IBI Y4eOHOH padoThl 3204H0i GopMbI 00ydeHUsI




Bun yuebHoit paboThl KonuuectBo Kype

3a4ETHBIX
SIMHUIL
1 2 1 2
KYPC | KYPC
AyauTOpHBIE 3aHATHS (BCEro) 20 4
Jlexkun 10 2
[Tpaxtnueckue 3anarusd (I13) 10 2

JlaGopatopHble paboThI

CamocrosiTenbHas padoTa (Bcero) 183 131

KontponbHas padora (11 3204HON

(bopMbI 00yUeHHUST)
®opMBbI TEKYIIETO KOHTPOJIS 13 9
dopMBI TPOMEKYTOYHOM aTTECTAIIMH 3a4eT U 9K3aMeH
(3auer, PK3aMEH) JK3aMeH
3a4ETHBIX €OUHHAILL 6 4
Htoro, yacos 216 144
Camocmosmenvnas pabdoma — usyueHue CmyoOeHMaMu meopemuiecKko20 Mmamepuand,

nO020MOBKA K JIeKYUsM, 1aO0pamopuvim pabomam, NPakmuyeckum U CeMUHapPCKUM 3aHsSmusim,
ogopmaeHue KOHCNeKmos JeKyull, Hanucaumue pegepamos, omuemos, Kypcogulx pabom,
npoexkmos, paboma 6 NeKMPOHHOU 00pa306amenvHol cpede U Op. O NPUuodpemenusi HOBbIX
meopemu4eckux u Gakmuyeckux 3HaHuil, Mmeopemuseckux U nPAKmu4eckux yMeHuil.

Buowt camocmoamenvHoll yuedHoll padomol: Kypcosol npoekm uiu Kypcosas pabom,

pacuemno-epaghuyeckas paboma, Hanucanue peghepama, BbINOIHEHUe MUNOBO20 paciemda

3 Coaep:xanue TUCHUININHBI
Temal. JIuneiinas aaredpa

Lenu, 3amaum, mpeaMeT U METOJ AUCLHUIIIMHBL. MeEXIpeIMeTHbIE CBA3M IUCLUIIIMHBI
“Maremaruka”, €€ pojib 1 MECTO B €ECTECTBEHHOHAYYHOM IIUKJIE AUCLIUILINH.

Cucrembl nuneiHbix ypaBHeHuid (CJIY). Ilonstue maTpuibl, paHr Marpuubl. Meron
I'aycca. Teopema Kponekepa — Kanemnu.

Ilonsatue ompenenurens n-ro mnopsaka. CnocoObl BBYHCICHHS UM CBOWCTBA
onpenenureneii. dopmynsl  Kpamepa nand pemieHds CHUCTEM  JIMHEMHBIX — YpaBHEHHIA.

Omnepanuu ¢ MaTpullaMy U UX cBoiicTBa. OOpaTHast MaTpuLia U CIOCOOBI €€ HaX 03K ICHHUS.
MarpuyHas 3al1iCh CUCTEMBbI JIMHEMHBIX YpaBHEHUN. PelieHue CuCcTeMbl TMHEHHBIX YPAaBHEHUH C
MIOMOIIbI0 0OPATHOM MaTPHUIBL.
Tema |l. BekTopHasi anreépa u aHaIuTHYECKAasi TeOMeTPUs

[ToHsAiTHE N-MEPHOTO BEKTOpa M N-MEPHOro apudMeTH4ecKoro mpocrpanctea R".
CBoifcTBa omeparnuii ¢ BekTopamu. I'eomerpudeckuii cMbica mpoctparcts R u R®. Ckansapuoe
npousBesieHne BekTopoB B R" u ero cBoiicTea. JljiHa BEKTOPA, yrojl MEXK/y BEKTOPAMHU.

Koopaunatseiii meron. Pasnuunble BuAbl ypaBHEHHUS NPSAMOM Ha IUIOCKOCTU. YTOJ
MEXy IPSIMBIMH, YCJIOBUS NapaJlIEIbHOCTH M NEPHIEHAUKYISIPHOCTH NpsIMbIX. PaccTosiHue ot
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TOukd 10 mpsiMoil. [loHSTHE O KPUBBIX BTOPOro MOpsIKa: 3JUIMIICE, THmepOone, mnapabdoe.

VpaBHEHHs TPAMON M ypaBHEHMs IIOCKOCTHM B mpocTpaHcTBe R®. PaccrosHme oT TOUKH 10
MIJIOCKOCTH.
Tema |11. BBenenue. Ilonsitne pynkuuu. Ilpenen u HenpepbIBHOCTH PYHKUMHA

[Toustne Qynkuuu. CnocoObl  3amaHust QYHKOMA. OJeMeHTapHble  (YHKIHH.
[Ipocreitmue HeanemenTapuble pyHkuuu. Yucnosas mocienoBareabHOCTh U ee npenen. [Ipeaen
¢ynkuuu. OCHOBHbIE TeopeMbl O Ipezaenax. beckoHeuHO Maible M OECKOHEUHO Oolbliue
¢ynkunu. OgHOCTOpOHHKE TIpeaensl. [IBa 3aMevaTenbHbIX mpeaena. HenpepslBHOCTh (pyHKITUH.
CaoiicTBa HENPepbIBHBIX (QYHKIUH.

Tema IV Juddepenuunainbnoe ucunciaenue GyHKIUi 01HOI nmepeMeHHOI

Omnpenenenue mnpousBogHoil. JuddepeHunpyeMocTs W HENpPepbIBHOCTH  (PYHKITHIA.
l'eomerpuueckuii, Qu3nyeckuii U  SKOHOMHMYECKMH cMbIcn  npou3BoaHou. [IpaBuna
muddepeHnrpoBanus (BKJIIOYas TPOU3BOJHBIE CIOKHONW W oOpaTHOM ¢yHKIHUM). TeopeMmsl
®epma, Poms, Jlarpanxka, Komm. [Ipasuno Jlonutans. Juddepennnan GyHKIUN, €ro CBs3b C
npon3BofHOM. [‘eomerpuueckuii cMbicn auddepeHnrara HW  €ro  HCHOIb30BaHHE B
NpUOIMKEHHBIX BeluMCcIeHUsX. [IponsBonHble 1 1ud depeHuansl BEICHINX TOPSIKOB.

HccnenoBanne ¢GyHKUMNA C MOMOIIBIO TU(PQPEpEeHIINATLHOIO HCUYUCICHUS. Y CIOBUS
BO3pacTaHus W yObBaHUs (yHKImiA. DkctpemyMm ¢yHKuuu. HeoOxoaumple M J0OCTATOYHBIE
YCJIOBHUsl CYHIECTBOBaHMS KCTpeMyMa. Brinyknocts rpaduka ¢pynkunu. Toukn neperuba u ux
HaxoxaeHue. AcuMnToTsl. O0Imas cxema uccie0BaHus GyHKIUH.

@opmynsl Teitnopa u Maxiiopena. [Ipumeps! pa3nokeHHs 3JIEMEHTapHBIX (QYHKIUN 110
dhopmyrne MaxknopeHa.

TemaV. UnTerpanbHoe ncuucjienne GyHKUMil 0HON nepeMeHHOi

[TepBooOpaznas. HeomnpeneneHHbId WHTErpal M €ro CBOMCTBa. Tabiuila WHTETPAJIOB.
OcHOBHbIE METOJBl HMHTEIPUPOBAHUS: 3aME€Ha IEPEMEHHOM, HMHTEIPUPOBAHHUE I10 YACTIM.
WHuTerpupoBanue paliMoHaIbHBIX ()YHKIIUHA.

OmnpeneneHHblil HHTErpal Kak Ipeaesl MHTErpajabHbIX cyMM. CBOMCTBA ONpENEIIEHHOIO
unrerpana. ®opmyna Herlorona-Jleitbnuia. 3aMeHa nepeMeHHON U MHTETPUPOBAHUE 10 YACTIM
B ONpEACICHHOM MHTerpaige. l'eoMeTpuuecKkue NPUIOKEHHUS OIPEAEICHHOIO WHTErpaa:
TUTOIIAb TUIOCKOW (UTYpBI, 00BbeM Telna BpamieHus. HecoOcTBeHHbIE HHTETPaIBL.

Tema VI JuddepenunanbHoe ucuucjieHue PyHKIMIA HECKOJbKUX MepeMeHHbIX

IlonATne (QYHKIMM HECKONbKUX IepeMeHHbIX. llpeaen M HempepbIBHOCTh (GYHKLUMN
HECKOJIbKUX NepeMeHHbIX. YacTHele  mpou3BoaHble 1-ro u 2-ro mopsaka. duddepenunan
¢ynkuuu. [IponsBoaHas o HanpasiieHUIO. [ pagueHT 1 ero CBOMCTBA.

OkeTpeMyM (DYHKIMM HECKOJIBKHX NepeMeHHbIX. HeoOxoaumoe ycioBue 3KcTpemyMma.
JlocTtaTouHble ycinoBHS JUIsl cioydas JBYX HE3aBUCUMBIX IepeMeHHbIX. HaxoxneHue
HanOOJBIIETO W HAWMEHBIIEro 3HA4YeHUs (QYHKIUU HECKOJIbKUX NEPEMEHHBIX. Y CIIOBHBIN
3KkcTpemyMm. Metoa MmuoxkuTenen Jlarpanxa.

Tema VII. O6bikHOBeHHBIe TU(PepeHInAIbHbIE YPABHEHUS

[onsstue o muddepenumansaom ypaBuenuu. CemeilcTBO pemenuid. Teopema
CYIIECTBOBAaHMSI W €IMHCTBEHHOCTHM pemnieHus (0e3 pgokaszarenbcTBa). 3amada  Komm.
I'eomerpuueckoe uctonkoBaHue pemieHus. OOmiee U yacTHOe pelieHue IudepeHIHaTIbHOro
YpaBHEHUS.

Huddepenunansuple ypaBHeHHs] 1-ro mopsika ¢ pa3AeisiONIMMUCS HepPEeMEHHBIMH.
JIunelinoe nuddepeHnaibHoe ypaBHEHHE TIEpBOro nopsiaka. MeToa Bapualuu mocTOSTHHOM.

Jlunelinple nuddepeHanbHble ypaBHEHUS BTOporo mnopsaka. CTpykTypa oOrmiero
peuienus. Pemenue NTMHEWHBIX OAHOPOAHBIX AU(DepeHInanbHbIX YPaBHEHUN € MOCTOSHHBIMU
ko3 dunmenramu. Heonnopoausie nuHelHble 1uddepeHnmanbable ypaBHEeHHs 2-T0 TOpsiiKa C
MOCTOSHHBIMU K03 uunentamu. [Togbop 4acTHOrO peuieHus Mpu CHenuaIbHOM BHJIE MPaBOM
4acTu.

Tema VIII.. YncaoBbie 1 GyHKIHOHAJBHBbIE PAIbI



Uucnoseie psaapl. Cymma psiga. Heo6xomumoe ycimoBue cxoquMocTH psiia. CBoicTBa
psnos. [Ipusnaku cpaBHenus. Ilpusnaku cxoaumoctu: [lamambepa, Komu.
3Hakouepeayouecs psiasl. AOCOMIOTHAS U yCIOBHAs cX0aUMOCTb. [Ipu3nak JleiiOHuma.

OynkunoHanbHble paabl. CreneHHble paabl. Paguyc, nHTepBal U 001acTh CXOIUMOCTH.
Paznoxenune snemMeHTapHbIX GyHKUMN B psii Maknopena wnu Teiinopa. Mcnonb3oBanue psaoB
JUTSL TPUOTMYKEHHBIX BHIYHUCIICHUH.

Tema |X. OcHOBHbIe TOHSTHSI U OCHOBHbIE TeopeMbl Teopuu BeposiTHocTeil. Cxema
bepunyiiu.

[Ipenmer u 3amaun Teopuun BeposTHOCTEH. CTaTUCTUUYECKUE 3aKOHOMEPHOCTH, ITPUMEPHI
MIPUMEHEHUSI TEOPUU BEPOSITHOCTEN B IKOHOMUKE.

OmnbIT, cny4aiiHoe coObiTHe. OTHOCUTENIbHAs 4YacTOTa, ee ycToHuumBocTh. [locTpoeHue
MaTEMaTHYECKOM MOJAENM CIy4yallHOro OMbITa: IPOCTPAHCTBO 3JIEMEHTAPHBIX MCXOO0B.
Anrebpandeckue Omepaludud HaJl COOBITUSMHU. AKCHOMAaTHYECKOE IOCTPOEHUE TEOpUU
BeposiTHOCTeH. [IpuMepsl BeposSTHOCTHBIX Mogened. Kiaccnueckass BEpOSATHOCTHAs CXeMa.
DneMeHTHl KOMOMHATOpUKH. ['eomeTpruecKkas BEpOsITHOCTb.

VYcnoBHas  BEpOATHOCTb. TeOopeMbl  CIIOKEHUS W YMHOXKEHHS  BEPOSTHOCTEH.
HezaBucumocts cobbiTuii. @opMyiibl oJIHOM BeposiTHOCTU U betieca. Cxema bepryimu.

Tema X. Cayuyaiinble BeJIMUYUHBIL, X (PYHKIHOHAJIbLHbIE H YHCJI0BbIe XapAKTePUCTHKHU

Omnpenenenue ciny4aiiHOM BeIMYMHBL. JIUCKpeTHbIE W HENpPEpBIBHBIE CIIy4ailHbIE
BeMUUYuHBL. Psim pacnpenenenuss u GyHKIHS pacrpeaeieHus JTIMCKPETHOM CIIy4ailHOMN
BenuuMHbL. [I7I0THOCTH pacnipeneneHuss U QyHKUMS paclpeleseHus] HeMpepbIBHON cilydailHOM
BeIMYMHbI. OCHOBHBIE YHCJIOBBIE XapaKTEPUCTHKU CIIyYallHBIX BEJIMYUH (MaTEMaTHUUYECKOE
OXUJaHHe, JUCTIEPCHs], CPeHEE KBaIpaTUUHOE OTKIOHEHUE) U UX CBOMCTBA.

PacnipeneneHuss JOUCKpETHBIX CIy4alHBIX BeNWuYuH: OuHomuanbHoe, [lyaccoHa.
Pacnipenienennss HenpepbIBHBIX — CIY4YalHBIX BEJIWYMH: PAaBHOMEPHOE, I10Ka3aTeIIbHOE,
HopMmainibHOE. lleHTpanbHas mpenenbHas Teopema (B YIpOIIEHHON (GopMynupoBke JlsmyHoBa),
JIOKaJIbHAs U MHTErpajibHas TeopeMbl Myaspa-Jlamnaca.

[lonsiTve ciydallHOro BeEKTOpa (CHCTEMBI Cly4YallHBIX BEJIWYMH) Ha IPUMEPE JBYX
ciy4aHbIX BenuuuH. @OYHKIUA paclnpeleneHus CiydalHoro BekTtopa. HesaBucumsble
CIIydaliHbIE BEJIMYMHBI. YUCIIOBbIE XapaKTEPUCTUKU CUCTEMBI CIIy4alHbIX BEJIMYMH: KOBapHaLIUs,
K03(ppULIMEHT KOPPENSALUH IBYX CIy4ailHBIX BETMYHH.

Tema X|. MaTemaTru4eckasi CTAaTHCTHKA

ITpenmer M OCHOBHBIE 3a7ayll MaTeMaTU4YeCKOH CTaTUCTUKU. BpiOopka U crnocoOsbl ee
NpeACTaBiIeHusa. OMOupudeckas (QyHKUUs pacmpeneneHus. [ucrorpamMmma W HOJIMIOH
OTHOCHUTEJIBHBIX YaCTOT. YNCIOBBIE XapaKTEPUCTUKN BHIOOPOYHOI'O pacIIpeaeICHUS.

Toueunble OLIEHKH MapaMeTpOB pacipeseneHus 1o Beioopke. OLEHKH MaTeMAaTHYeCKOro
OXKUJAHWSI W JUCIEPCUU CIIy4ailHOM BEIWYMHBI M CBOWCTBA 3THUX OLCHOK. KBaHTHIb
pacnpeneneHus. HTepBagbHbBIE OLEHKU: JOBEPUTEIIbHbIE WHTEPBAIbBI U JOBEPUTEIbHAS
BEPOATHOCTb. JlOBEpPUTEIbHBIE MHTEPBANbl JUIsl IIAPAMETPOB HOPMAJIbHO PAaCIpPENEICHHON
TeHEpPaIbHON COBOKYITHOCTH.

[IpoBepka CTaTHUCTUYECKUX THUIIOTE3: MOCTAHOBKA 3a/lauM, BHJIbI TUIIOTE3, KPUTEPUH H
CTaTUCTHKA KpUTEpUs. YPOBEHb 3HAYMMOCTH, KpUTHYECKas o00JacTb. OTambl MPOBEPKH
napaMeTPHUYECKOW CTaTUCTUYECKON THUIOTE3bI MPH MOMOIIN KpUTEpHs 3HauuMocT. Ommoku 1-
ro u 2-ro poxa. IIpumepsl: nmpoBepka I'MIIOTE3 O MAaTEMATHYECKOM OXUIAHUM U TUCIEPCUU
HOPMAJIbHO  PAcCIpeAeieHHBIX T€HEPAIbHBIX COBOKYIHOCTEH, O BHAE paCHpElCIICHHUS
TeHepabHOI COBOKYITHOCTH (Kputepuii y°).

Tema XlIl. YncjaeHHbIE METOABI

[TonsiTie O 4YWCIEHHBIX MeToAax. Buael morpemrHocTd. YMCIEHHBIE METOIBI HAXOXKICHUS
WHTETPAJIOB.

Tema XlII. Teopusi rpadosn
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OcHoBHBIE TOHATHUS TeopuH TpadoB. OpHEeHTHPOBAHHBIE M HEOPUCHTUPOBAHHBIC IPaQBI.
[Tnockue rpagsl. U3omopdusm rpados. [Toarpadsr.

3.1 Y4eOHO — MeTOAUYECKUM IJIAH 110 0YHOM GopMe 00yUeHHs

Ounas ¢opma o0yuyenusilkypce 1 cemectp

Ne HanmenoBanue TeMsl Jlex. | IIpaxt. | CPC [Iepeuyenn
o JUCITUTIAHBI 3aH. KOMIETEeHIIHH
1 Jluneiinas anrebpa 12 14 12 IIK -5, 16, 19
2 BekropHas anrebpa u aHanATHYECKAS 12 12 12 IIK - 16, 19
TCOMCTPUSL
3 | Beenenue. [lonstue pyHkunu. 12 10 12 K - 16, 19
[Ipenen u HeMpepbIBHOCTH
b yHKIMHA
Hroro 36 36 36
Ounas ¢popma o0ydyeHus 1kypc 2 cemecTp
No HaumenoBanue teMbl Jlek. | Ilpakr. | CPC [lepeuenb
i JVCITUTLIAHBI 3aH. KOMMETSHITHHA
1. | Juddepennmansaoe ncumcienme 11 10 6 K - 16, 19
(hyHKIMI OTHOI TTepeMeHHON
2 | IHTerpanbHOe MCUMCIIEHHE 9 10 6 IIK - 16, 19
G yHKIMA OJTHON ITepEeMEHHOMN
3. | duddepenipaabHoe HCUHCITEHUE 6 4 4 IIK - 16, 19
(YHKUIMH HECKONBKUX MEPEMEHHBIX
4. OOBIKHOBEHHBIE 8 10 6 IIK — 16, 19
b depeHnraIbHble ypaBHEHUS
Wroro 34 34 22
Ounas ¢popma o0yvenus 2xypc 1cemectp
Ne HanmenoBanue Temsl Jlex. | IIpakt. | CPC [Iepeuyenn
i JUCITUTUIAHBI 3aH. KOMIETEHIIHH
1 UYucnoBble ¥ PyHKIIMOHAIBHbBIE 3 3 12 K - 16, 19
PSLABI
2 OCHOBHBIE ITIOHATUS U OCHOBHBIE 5 5 14 TIK - 16, 19
TEOpPEMBbI TEOPUU BEPOSTHOCTEH.
Cxema bepnymm
3 Crnyualinble BETUYUHBI, UX 4 4 14 IIK - 16, 19
(YHKIIMOHATBHBIC Y YHCIIOBBIC
XapaKTEePUCTUKH
4 MareMaTruyecKasi CTAaTUCTHUKA 2 2 12 IIK — 16, 19
5 YuciieHHBIE METOBI 3 3 10 IIK — 16, 19
6 Teopust rpadoB 1 1 10 K - 16, 19
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‘ Htoro

| 18 |

3.2 Y4e0HO — MeTOAUYECKHUI IUIaH 10 3204HOH (popMe 00ydyeHus

3aounas popma o0yuenus 1kypc

No HaunmenoBanue TeMbl Jlek. | Ilpakrt. | CPC Ilepeuenpb
i JVCITUTLIAHBI 3aH. KOMIETESHITHH
1 Jluneiinas anrebpa 2 2 30 IIK -5, 16, 19
2 BekropHas anrebpa u aHanMTHYECKAS 1 1 20 [IK -5, 16, 19
reOMeTpUsI
3 Brenenue. [lonstre GyHkiuu. 1 1 20 IIK -5, 16, 19
[Ipenen u HENIPEPHIBHOCTH
b yHKIMHA
4. | TuddepeHunanbHOE HCUNUCTIEHNE 2 2 30 [IK -5, 16, 19
(hyHKIMA OAHON IepeMeHHON
S | MHTerpanbHOe HCUUCIICHUE 2 2 30 | IIK-5,16,19
G yHKUIMA OTHOW TTepEeMEHHOM
6. | Juddepenunansnoe nCUuCICHAE 1 1 20 IIK -5, 16, 19
(GYHKIMI HECKOJIBKUX TIEPEMEHHBIX
7 OOBIKHOBEHHBIE 1 1 33 IIK -5, 16, 19
muddepeHnranbHble ypaBHEHUS
Hroro 10 10 183
3aounas popMa 00yueHUs 2KypcC
Ne HanmenoBanue Temsl Jlek. | Ilpakr. | CPC [Iepeuyenn
i JUCITUTIITAHBI 3aH. KOMITCTCHIIHHA
1 UwucnoBbie ¥ GyHKITMOHATHHBIC 1 [IK — 5,16,
PAIBI 19
2 OCHOBHBIE IIOHATUS U OCHOBHBIE 1 [IK -5, 16,
TEOPEMBI TECOPUHU BEPOSTHOCTEH. 19
Cxema bepnymnu
3 Crnyuaiinble BeTUYHHBI, UX 1 IIK -5, 16,
(yHKIIMOHATBHBIE M YHCIIOBBIC 19
XapaKTEPUCTHKHU
4 Maremaruueckasi CTaTUCTHAKA 1 [IK -5, 16,
19
5 YucieHHbIe METOIBI [IK -5, 16,
19
6 Teopus rpados IIK -5, 16,
19
Hroro 2 2 131 | IIK-5, 16,
19




Pa3nenbl JUCHUILIMHBI M MEKTUCUUILINHAPHBIE CBSI3H € 00ecneYuBaeMbIMHU
(mocJsieyl0IMMHU) TUCIIUTLTHHAMHA

No HanmenoBanue obecrie- | Noe Ne pa3iesioB JaHHOUM TUCITUTUTHHBI, HEOOXOTUMBIX TSI
/T | YuBaeMbIX (MOCICAYIO- | U3yYEHHUs 00€CTICUMBAEMBIX (TTOCIEIYIONTNX ) TUCITUTIIINH
IIMX) TUCHUILINH

1. | ®usuka 1 2 3 4 5 6 7 8 11
2. | AnamuTuyeckas XMUMUS 1 2 3 4 5 6 7 8
3. | buoxumus 1 2 4 6 9 10 12 13
4. | Oprannyeckas XuMus B
MHIIEBBIX

2 4 6 11

OHMOTEXHOJIOTHUAX,

5. | ®Ousuko-xuMH4eCKUe
METO/BI UCCIIEIOBAHUS
6. | dusuyeckas u
KOJIJIOMIHAST XUMHUSA

7. | DKOHOMHKA U
OpraHu3aIHs 2 4 5 6 9 11
MIPOM3BOJICTBA.
8. | Dxomorus

9. | IpoekTupoBanue
IpEeIIpUITHI OTpaciu 2 4 8 9 10 12 13

4.Y4ye0HO — MeTOAUYECKOE o0ecTiedeHne CaMOCTOSITeILHOH padoThl
00y4armmXxcs Mo y4eOHOM IMCHUIUINHE

CamocrosTenpHas padoTa CTyICHTOB MPEAyCMOTPEHa HACTOAIICH pabodei mporpaMmoi.
Lenbto camocToATebHON pabOTHI ABISETCS MTYOOKOE YCBOSHUE TUCIUTUTHHBI

ITPUMEPHBIE TEOPETUYECKHWE BOITPOCHI U 3AJIAHUA 1O TEMAM KYPCA MATEMATHKH
JJI1 CAMOCTOSITEJIbHOM PABOTHI CTYJIEHTOB:

Tema . Jluneiinas aneebpa.

1. Kakue CJIY na3biBatoTcst coBMecTHbIMU ? [IpuBeauTe npumep HecobmectHon CIIY.
2. HazoBuTe BUABI dJIEMEHTApHBIX MpPEeoOpa3oBaHUU HAJ CTPOKAMU PACIIUPEHHON MaTpHUILBI
cucteMbl. ONMUIINATE MOCJIEI0BATEILHOCTH IeCTBUM B MeToze ["aycca.

3. Kakue nepemeHHbIe Ha3bIBAIOTCSI CBOOOIHBIMU?

4. Kakoe pemienue Ha3biBaeTcs 6azucHeiM? [IpuBeauTe nmpumep HEO6A3UCHOTO PELICHUS.
5. ChopmynupyiiTe CBONCTBA ONpeIeTuTeNeH.

6. B yem coctouT npasuiio Kpamepa?

7. Yto Takoe anreOpanueckoe JOMOTHEHHE YJIEeMEHTa MaTPHUIIbI?

8. Hammummre hopmyiry anemMeHTa 0OpaTHON MaTPHUIIBL.

9. YeMy paBeH paHT MaTPHUIII?

10. [IpuBeauTe mpuMep BBIPOKICHHON MaTPHUIIBI.

11. [IpuBeauTte npuMep HEKOMMYTHPYIOIIMX MaTPULI.
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Temall.. Bexkmopnas ancebpa u aHaiumu4eckas 2e0Mempus.

. Chopmynupyiite 1Ba nmpaBuia CI0XKEHUS BEKTOPOB.

. Kak 3anuceIBaeTcs CKaJsipHOE IPOU3BEACHUE B JIEKaPTOBBIX KOOpAUHATAX ?

. Kakue BekTOpa Ha3bIBAIOTCS JIMHEHHO-3aBUCUMBIMU?

. UeMy paBeH paHT CHCTEMBI BEKTOPOB?

. Moxer 5tu 6a3uc TpEXMEPHOro MPOCTPAHCTBA CoJlepKaTh 4 BekTopa?

. Kak BeIpakaroTcst QyHKIMHU yriia MeXKAy MPSMBIMU Y€pe3 UX YIIoBble KOdPPHUIIHEHTHI?
. BeiBeguTe yCi1oBus napamuienbHOCTH U NIEPIEHAUKYISIPHOCTH MIPSMBIX.

. PaBeH 11 paHr cucTemMbl BEKTOPOB PAaHI'y COOTBETCTBYIOIIEH UM MaTpULIbI?

4. Jlaite onpenesieHUe U MPUBEAUTE IPUMEPHl YPAaBHEHUM OKPYKHOCTH, 3JUIMIICA, TUIIEPOOIIBL,
mapaboIbl.

5. BeiBeiuTe KaHOHMYECKOE YPaBHEHUE INIOCKOCTH.

6. Kak mpeoOpazoBaTh BEKTOpHOE ypaBHEHHE MPSIMOI B TapaMeTpruieckoe?

W N = B WN—

Temalll.. Beeoenue. [Ipeden u nenpepvienocms GyHKyuuU.

1. Yro uzyvaetr maremarrka? CyIiecTBYeT JI B PUPOJIC HEKOTOPAasi BENECTBEHHAs 00J1acTh,
ABJIIIOIIAACA NPpCAMETOM U3YUCHUSA MaTeMaTUuKu?

2. Chopmynupyiite onpeaenenue nmoHATus GyHkuu. Yto Ha3pBaeTCs 00JIaCThIO ONMPEICIICHUS
byHKIIN?

3. Kakue QyHKIIUN HA3BIBAIOTCS AIEMEHTAPHBIMHE ?

4. Kaxoii Buz1 umeroT rpaduku GyHKIUN y =a*npu a > 1, y =sinXx, y =cosx, y = tgx,

y =arcsin X, y =arctg x 7 Ykaxurte o01acTy onpeesieHnss ¥ MHOXKECTBa 3HAYEHUI 3TUX
¢ynkuunii. Kakue u3 aTux GyHKIUH SBISIOTCS YETHBIMH, HEUETHBIMH WJIH MTEPUOTUICCKUMU ?

5. Ilpu Kakux ycioBusX 4MciIO bHa3bBaeTcs mpenenoM GyHKUIuU f(x) IpU CTPEMIIEHHH X K
guciy 2, K OECKOHEUHOCTH — o ,+ oo ? [Ipounraiite Qopmyms !(iLan x)=1, XILnjw fx)=0 u

00BSICHUTE UX CMBICI.

6. [Ipenenom kakoit GyHKIUU Ipu X — O sABIIsIeTCs uncio e ? Haiinute npulmmkeHHOE 3HAYCHHE
YHclia € C TOYHOCTHIO J0 JIBYX 3HAYANIUX ITU(P MOCIe 3amsITOM.

7. Kak HaspiBaeTcs u 0003HavaeTcs Jiorapudm urciaa x 1Mo OCHOBAHHIO e ?

8.KakoMy unciTy paseH mpexen lim S 2
Kaxowmy uncsry pasen npesen lim ==

9. Kakue mpaBuia MpUMEHSIOTCS MPHU BBIYMCICHUH MPEETIOB CYMMBI, Pa3HOCTH M OTHOILICHUS
IBYX (pyHKIMI?
10. Kaxk ompenensiercst HenpepbrIBHOCTh GyHKIUU f(X) B TOuke a ?

Tema \V. Juppepenyuanvroe ucuucnenue ynkyuti 00HOU nepemeHHOuU.

1. ChopmynupyiiTe onpeneneHue Nporu3BoaHoN. KakoB reoMeTpruiecKuii CMBICT TTPOU3BOAHOMN ?
2. OyHKIUA UMEET NTPOU3BOJHYIO B TaHHOU Touke. CleayeT U OTCI0/1a, YTO OHAa HEMPEPHIBHA B
3TON TOUKE?

3. Chopmynupyiite Teopembl Pomis u Jlarpanka. KakoB reoMeTpuyecKuii CMBICI 3THX TEOpeM ?
Cdopmynupyiite Teopemy Korn.

4. B uem 3axmouaercs npaswio Jlonutana? Ilpu kakux ycaoBUSIX NPUMEHSIETCS IPaBHIIO
Jlonutana? Ilepeuncnute pa3auyHble THUIBI HEONMPEACTEHHOCTEH, M1 PACKPBITHS KOTOPBIX
MOJKET OBITh HCIIONB30BAHO ATO MpaBuiio. [IpuBeanuTe mpruMepsi.

5. Uro HazbiBaercs quddepennnanom ynkuuu? [IpuBenure npumepsl.
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6. KakoBbl mpu3Haku Bo3pacTaHus U yObIBaHUS (QYHKITHH?
7. Urto Ttakoe »skcTpeMyM (yHKiuu? KakoBbl HEOOXOAMMBIE U JIOCTaTOYHBIE YCJIOBHUS
skcrpemymMma? IlpuBenure npumepsl.
8. IlpuBenute mpumep, MOKa3bIBAIOIIUM, YTO OOpalleHrue NMPOU3BOJHON B HY/Ib HE SBISETCS
JIOCTaTOYHBIM YCIIOBUEM 3KCTPEMYyMaA.

9. Kak HaiiTu MHTEpBAaJIbI BRITYKJIOCTH M TOYKU nieperuda rpaduka ¢pynkuun? [IpuBenure
MIPUMEPBHI.

Tema \.Unumezpanvroe ucuucienue @ynkyuii 0OHOU nepemeHHou.

1. Chopmynupyiite onpeneneHue nepooodpasHoit GpyHkuun. JJoxkaxure, 94To qr00bIE 1BE
nepBooOpa3Hbie OAHON U TOM ke QYHKIIUU OTJIMYAIOTCS HA KOHCTAHTY.

2. Yro Ha3bIBAaETCS HEONPEAECIEHHBIM HHTETPAJIOM ?

3. ChopmynupyiiTe OCHOBHBIE PAaBUJIa BBIYMCICHUSI HEONPEAeIEHHOTO HHTErpaa.

4. BoiBemute (opMydy HWHTETpUPOBAaHUS MO dYacTsIM U3 MpaBuiia auddepeHupoBaHus
MpOU3BEACHUS PYHKIUH.

5. IlpuBenure npuMep HEUHTErpUpyeMON (PYHKLIUU.

6. Uto Ha3bIBaeTCs MHTErpajabHOU cyMMol (GyHKIuU f(X) Ha oTpe3ke [a;b] .

7. Kakas ¢urypa Ha3piBaeTcs KpuBoiauHeiiHoN Tpaneuuei? [1o kakoir popmyrse Bbruncisercs eé
wiIomans?

8. Ilonyuure Gpopmyny Herorona-JleiiGHumna.

9. [lepeuncnure CBOWCTBA OMPEICIIEHHOTO HHTETpaja.

10. Kakwue cBoiicTBa ONpEACIICHHOI0 HHTETPpaJIa OTIMYAIOT €r0 OT HEOMPEeIeICHHOr0 HHTerpaia’?
11. B 4éM cocToAT ompeneneHue M TreoMeTPUYECKUH CMBICI HECOOCTBEHHOI'0 WHTerpaia ¢
OECKOHEYHBIM IIPEIETIOM UHTETPUPOBAHUS?

Tema V1. Jupgepenyuanvroe ucuucnenue Qynkyull HeCKOIbKUX NePEeMEeHHbIX.

1. ChopmynupyiiTe onpenesaeHus YaCTHBIX IPOU3BOAHBIX, TPAJAUCHTA, POU3BOJHOM 11O

HaIIpaBJICHUIO.
2. Yro Ha3bpIBaeTCS IMOJNHBIM NpUpALICHHUEM M TMOMHBIM auddepeHnnanom QyHKIUH IBYX
TIEPEMEHHBIX ?
3. IlpuBeaure mnpuUMepbl HENPEPBIBHBIX, HO HexudpepeHIupyeMblXx (QYHKIUH JOBYX
IIEPEMEHHBIX.

3. [IpuBeaure npumep HeauddepeHpyeMo GyHKINNA IBYX IEPEMEHHbBIX, UMEIOILEH YacTHbIE
IIPOU3BOJHBIE.

4. KaxkoBbl HEOOXOQMMBIC YCIOBUS MHUHMMyMa (MakcuMyMa) (YHKIHUU JBYX MEPEMEHHBIX?
[IpuBeaute npuMep KpUTUUECKON TOUYKU (PYHKIIMH ABYX MEPEMEHHBIX, HE SBIISIOIIECHCS TOUKOM
JIOKAJIBHOT'O OKCTPEMYMaA.

5. KakoBbl JoCTaToO4HbIE YCIOBUS MHMHHMYyMa (MakcuMyMma) (DyHKIUH JBYX MEpEeMEHHBIX?
[IpuBeaute nmpumep, Koraa B TOUKE MUHUMYMa JIOCTaTOYHBIE YCIOBHS HE BBIOIHSIOTCS.

6. Uro Takoe ycloBHBIM skcTpemym? Kakumu MeTogamMH peniaercs 3ajada OTHICKAHMS
YCIOBHOI'O SKCTpeMyMa?

Tema IX. OcrosHble noHAmMUA U OCHOBHBLE Meopembl meopuu geposmuocmell. Cxema
bepuynnu.

1. Haiigute yncio nepectaHoBOK U3 10 351eMEHTOB.
2. JlaiiTe KJIacCUYECKOE ONPEAEICHUE BEPOSTHOCTH.
3. BeiBeauTE KIIaCCUUECKOE OIPENETICHUE BEPOSITHOCTU U3 AKCHOM.
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. Ilomygute ¢popMyy drciia coueTaHUi U3 N 3JIEMEHTOB.

. JIist KaKuX COOBITHI BEPOSITHOCTH CyMMBbI PaBHA CyMME BEPOSTHOCTEH ?

. JIist KakuxX COOBITHI BEPOSITHOCTH MTPOU3BE/ICHNSI PABHA TIPOU3BEICHUIO BEPOATHOCTEN ?

. ChopmymupyiiTe TeOpeMy O TIOTHOM BeposAsTHOCTH. [IpuBeuTe MpuMep HETIOIHOW TPYIIITH COOBITHHN.

~N o o1 b~

Tema X. Cnyuaiinvie senudunsl, ux QYHKYUOHATLHBIC U YUCTOBbIE XAPAKINEPUCTIUKU.

. JlaliTe onpenenenue NUCKPETHOM CIIy4aiiHON BEJIMYHHBI.

. [aliTe onpeneneHue HENPEPBIBHON CIIy4allHOW BEJIMUYUHBI.

. [IpuBenuTe HopMyiy MAaTEMaTHUYECKOI'O OXKHMIAHUS JUCKPETHON CIy4ailHON BEIMYMHBI.

. [IpuBenuTe GopMyITy MAaTEMaTHUYECKOI'O OXKHMIAHUS HEIPEPHIBHOW CITy4aliHOM BEIMYNHBI.

. BeiBeuTe CBOMCTBA AUCIIEPCUU, HCXOS U3 CBOMCTB MAaTEMaTHYECKOT O OKHJaHUS.

. Kakoe pacnpenenenue Ha3zpiBaeTcss OMHOMHUAIBHBIM?

. BeiBenure popmyny bepHysuim, nenonb3ysi TeOpeMbl TEOPHH BEPOATHOCTEH.

. Uemy paBHO npHOIMKEHHOE 3HAUEHHE BEPOSITHOCTH MONAJaHus B 3aJaHHBIH MHTEPBal OMHOMHUATBHON
CIly4allHOW BEJIMYMHBI 110 NPeAeIbHON Teopeme Myaspa-Jlannaca.

9. 3anummte popmyny IlyaccoHa v BEIYHCIHTE CyMMY BCEX BEPOSTHOCTEH.

10. Cpennee 3HaueHHE CIy4YaiiHOW BEIMUMHBI B JBa pa3a 0oJble Jucrepcud. MoxeT i1 oHa ObITh
pacmpezenena o 3akony Ilyaccona?

11. Beruncnure YUCIOBbIE XaPAKTEPUCTUKH PABHOMEPHOr0, HOPMAJIBHOT'O U ITOKA3aTENbHOr0
pacrpeieaeHui.

12. Yro Ha3pIBaE€TCS COBMECTHBIM paCHpe/IeICHUEeM CIyJailHbIX BETUYNH?

13. Kaxk HaiiTu pacnpeneseHne ClydailHbIX BEIMYNH, 3Hast UX COBMECTHOE pacrpeaeieHne?
14. Yemy paBHa INIOTHOCTH COBMECTHOTI'O pacIpe/ieIeHIs] HE3aBUCUMBIX CITy4alHBIX BETMUNH?
15. BerurcnuTe MaTpuIly KOBapHaIllMii HOPMAIBHO paclpeeIeHHOr0 CIIy4aifHOTO BEKTOPA.

O ~NO N W —

TemaXl.. Mamemamuueckas cmamucmuxa.

1. MaiiTe onpezaesieHne reHepajibHONM COBOKYITHOCTH.

2. Yto Takoe BeIOOpKa? Kakyto BEIOOpKY ClelyeT CUUTaTh MIPEICTaBUTEIbHON?

3. [lon6pockTe MoHeTY 50 pa3 v MOCTPOMTE CTATUCTUUECKUN Psifl pacripeAesieHus CllydaifHOro
qucia BbIMaeHus LU pbl IpH 5 moadpackiBaHusAX MOHETHI B cepur U3 10 onbiToB. CpaBHUTE
pe3ybTaT C TEOPETUYECKUM 3HaYeHUEM, HaliIeHHBIM 10 popmyne bepryrm.

4. Yro Takoe JOBEPUTENbHBIN UHTEpBaI?

5. Chopmynupyiite obuue TpeOOBaHUS K CTATUCTUYECKUM OLIEHKAM.

6. Kakue o1ieHKM nTapaMeTpOB paclpeAeIeHUs Ha3bIBAIOTCSI HECMEIIEHHBIMU ?

7. llpuBeaure GpopMyIry HCIIPABICHHON BHIOOPOYHOM TUCTIEPCHU U OOBSICHHUTE, IIOYEMY OHA
«UCTIPaBJICHAY.

8. OTKyna cieyeT yCTOHUMBOCTh CPEJHET0 BEIOOPOUHOT'0 3HAUEHUS CIyYaiiHOW BETMYUHBI?
9. Yto Takoe ommOKHu mepBoro u BToporo pona? Kakue u3 HuX «omacHee»?

10. Kak cBsi3aHbl ypOBEHb 3HAUUMOCTH M JOBEPUTEIbHASI BEPOSTHOCTD ISl JBYCTOPOHHETO
Kputepus?

11. IIpu xakux ycioBusix mpuMeHUM kpurepuii CTproeHTa?

12. Kakyto rumnote3y npoBepstoT 1mo kputeputo durepa?

13. Chopmynupyiite kputepuit [Iupcona.

OHGHO“IHI)IG CpCaCTBa A1 BXOAHOI'O KOHTPOJIA.

TECTBI JUI OLITEHKHW BXOJTHBIX 3HAHUI 1TO MATEMATUKE

1. HaiinuTte 3Ha4eHHE BBIPAKEHUS 46 P. g 4p nmpu P= 1 .

4
1) 1 2) 2 3) 32 4 4
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2. VIIpocTHTE BBIpaXkKeHHE :\3/2_4—\/]3 :
V250
3
1) 12 2 8 g/i 3) 24 )
3. Haitaure 3Hauenue Boipakenus 10Q 4(640), ecu log 4C=— 3,5.
1) 65 2) 05 3) 105 4) 675

4. Ha xakoM M3 CIeAYIOIMNX PUCYHKOB H300pakeH Tpaduk HedeTHOH HyHKunn?

1)

> T

3 W 2

5. Haitaure npousBognyio gyrkimuu Y = (X —3)COS X,

1) y'=cosx+(x—3)sinx 2) Y =(x-3)sinx—cosx
3) )y =cosx—(x—3)sinx 4) y'=-sinx

. X
6. YKakuTe MHOKECTBO 3Ha4eHui pynkuun Y =2" + 5.

1) (5, + ) 2)  (0; +o0) 3) (~oo; too) 4) (7; +)
7. Ha pucyHke n3o0pa>keHbl rpaduku QyHKIIHiA vk
y =f(X) uy =9g(X),3anannmx Ha IpOMEKYTKE y-=T(X)
[~ 3; 6]. YkaxkuTe MHOXXECTBO BCEX 3HAUEHUH X, IS /
KOTOPBIX BBIIIOJIHAECTCA HEPABEHCTBO / ;\\
f(xX)>9g(x). 1 R
Q. 0 1 X
1) [1 5] o\
2) [-3; -2] u [4; 6] Y =0g(X) |

3) [-3; -1] v [5; 6]
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4) [-2; 4]

25
8. Haitnure obnacte onpeneneHus GyHKIIMH f(X)=——.
=3
1) [0;3) U (3 +x) 2) [0; + )
3) [0; 81) U (8L +) 4) (—o0; 81) U (8L +x)
9. Pemure Hepasenctso  10g 1 (7x—21) > log 1 (6x).
2 2
1) (—o0; 21) 2) (3 21) 3) (3 +x) 4y (2L +x)
10. Pemmte ypaBHeHne 2 COS(%X) -1=0.
4 4
1) J_r§+8n, neZ 2) §+8n, neZ
2
3) J_r§+4n, neZ 4) 3+, nel
I
11. Penmre ypaBHeHue [ -9 st _ X+21.

12. Haiijute 3HaueHne BeIpakeHns D SIN ( T+ OL) + COS(% + Oc), ecm Sina=0,5.

13. Penmre ypaBHEHHE x*X—1—-4Jx-1=0.

(Ecnu ypaBHeHUe uMeeT 60s1ee 0JTHOr0 KOPHS, TO B OTBETE 3AUIINTE CYMMY BCEX €ro KOpHEH ).

14. Haiinute 3HauYeHUE BBIPAKEHUS 2 X_ Y, ecu (X; y) SIBJISETCS
7-2"+6y=2
2X+1_3y—43.
15. Haiinure 3Ha4e€HUE BBIPAKEHUS \/ X—23/x—1 + \/ X+ 24/x—1 mpu X =1,2007.

16. Haiinure HanMeHbIIMii KopeHb ypapHenus 10Q 3 (x+1) 2 log 3 |x+1|=6.

pellIeHneM CUCTEMbI YpaBHEHUI

17. Tlepuonuueckas pynkmus Y = f (X) OIIpeJieNIeHa JUIs BCEX JNCUCTBUTENBHBIX Yncell. Eé

nepuon pasen 2 u | (1) =05. Haitjure 3nauenne sepaenns 3 (7)—4f (-3).

18. JlenexxHslii Bkiaa B 6aHK 3a roj yBennuuBaetcs Ha 11 %. Bximagunk BHec B 6ank 7000
py6seii. B KoHIle epBOro rojia OH pemmni yBeJIMYUTh CyMMY BKJIaia U MPOJUINTh CPOK JeHCTBUA
JIOroBOpa €111e Ha ToJ1, YTOOBI B KOHIIE BTOPOI0 Toia UMETh Ha cueTy He MeHee 10000 pybieil.
Kakyto HauMeHbIIIyI0 CyMMY HEOOXOMMO JOMOIHUTEIBHO MOMIOKUTH Ha CUET 110 OKOHYaHUU
MIepBOro rojia, YToOkl MpH TOil ke mpoueHTHoH ctaBke (11 %) peanuszoBats 3ToT 1nan? (OTBET
OKPYIJINTE J10 LEIIbIX.)

19. BricoTa npaBmiibHOl yeThipexyronsaoii mpusmel ABCDA 1B 1C 1D | PaBHa 8, a cTopoHa

ocHoBaHHs paBHa 0+ 2 . Haiinure paccTosHne ot BepumHsl A 10 miockoctd A 1BD :

20. JTar pom6 ABCD c octpeim yritom B. Thtomans pom6a pasHa 320, a curyc yriia B paBen
0,8. Bricora CH nepecekaer nuaronans BD B Touke K. Haitgure quny orpeska CK.
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3
ng_—Bx ~log, ,(x+5)
21. Haiimre 3navenne Gynxuun  f (X) =10 X+5 ’ B TOUKE MAKCUMyMa.
22. Pemute ypasuenne SIN2X-tgXx+1=3sinX.

23. Haiigure Bce 3Ha4eHUsT X, KOTOPBIE YAOBJIECTBOPSIOT HEPABEHCTBY

( 2a— 1) X 2 < ( a+ l) X+3a mnpumo6oM 3HAYECHUH MapaMeTpa a, IPUHAIEKAIIEM
npomexytky (1;2).

O1neHOYHBIE CPEeACTBA TEKYIIETO0 KOHTPOJIS.

KOHTPOJIbHASI PABOTA Nel
BapuanTt Nel

X, — 3X, + X, =-6
1. PemuTs cuctemy ¢ momomipto Metona ['aycca: —2X, + 3X, +2X, =11

—3x, +10x, —8x, =11
2. I/ICCJ'IGI[OBaTI) CUCTEMY Ha COBMCCTHOCTb. B CJIyda€ COBMCCTHOCTH BBISICHUTD, SIBJISACTCA
CHUCTCMaA OIPCACIICHHON UJIXN HCONIPCIACICHHOM.
X, + 4X, — X3 =3
3x, +10x, + X, =5
X, — 2X, +11x; =1

6x, +7%x, =4
3. Pemuth cucteMy ¢ momolblo npasuia Kpamepa:
4%, +5%, =2
1 01 2
210 3
4. BbIYUCIUTD ONPEACTUTEND:
0O 0 7 8
0 1-11

2 1 3 4
5. Haittn matpuiy A- BT +3A, ecim A = ,B= :
30 0 5

6. HaiiTu KOOpMHATHI BEKTOpA b (—4;12;5) B Gasuce {a,, a,, a,},ecmu @, =(1 3, -2),
a=0-L-1),a=(-213).

7. Janust Bextopsl a (2; 3;6) u b (3;1; 4). Haiitu (a+b)-(2a—b).
8. CocTaBUTh ypaBHEHHUE MPSMOIA, mpoxopsiieit yepes Touky M, (2;1) u Touky nepeceyeHus
npsamMbIx Y =X—-3 1 y=-2X+12.

Bapuant No2
2X + X, + X;= 9
1. Pemnts cucremy ¢ nomolinsto Meroza ["aycca: X, +2X, —2X, =4
—3X, —3X, +4X, = 7

2. HCCJ’IGJIOB&TI) CUCTEMY Ha COBMCCTHOCTb. B CJIy4a€ COBMCCTHOCTH BBISICHUTD, ABJIACTCA
CHUCTEMA onpeneneHHoﬁ NI HeOHpeﬂeHCHHOﬁ.
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X +3X, + X; =1
X+ X, +4 %X, =3
X, —5X, +13x; =9
oX, +4x, =1

3. Pemuts cucremy ¢ HOMOLIBIO 00paTHOM MaTPHIIHI:
X, +6X, =3

4. Berauciaurthb OpeaACIIUTCIIb:

w o o =

3 2 1 -2
5. Haiitu matpuiry 2B— A" - B, ecimn A= ,B= .
0 4 3 1

6. Haiiti koopmuHaTh Bektopa b (8;15; 2) B Gasuce {a,, a,, a,}, ecmu @, = (3; 4;1),
a,=0L51, a,=(-1-8-3).

7.Haittu (2a+D)-(@-b), ecmla] =1, \6\ =3, a-b=2.

8. CocTaBuTh ypaBHEHHE TPSAMOH, MPOXosiiei uepe3 Touky M, (2; 8), mapamiensHo npsMoit,

npoxosmeit uepe3 Toukn M, (L 6)u M, (3;8) .

KOHTPOJIbHASI PABOTA Ne2
Bapuant Nel
1. Haiitu cremyromue npeaeist: a) | j w 0) |i M
' - P IS e Y M s
o li \/25—3x2—5_r) I sin?5x _ 0 [ (7x—1)3X
XIH] x? ’ Lrp tg23x X'IP 7x+1)
2.HaiiTu mpou3BOAHbIE CIEAYIOMUX (PYHKIIHIA:
3
a) y:5arcsinx+§/?—3ex; 6)y=Inx-cosx; B)y=— 1
x> +

3. Haiiti npon3BoHbIe CIeayOMUX HyHKIUI:

a) y=sin(e*+1); 6) y=e"".

4. CocTaBHUTh ypaBHEHHE KacaTelbHOM K rpaduky pyHkiuuu Y =2In X+1 B Touke ¢ abciuccoi
X, =¢€.

5. Haiitu MMPOMCIKYTKH BO3paCTaHUA U Y6LIBaHI/IH 1 TOYKH JIOKAJIbBHOI'O MaKCUMYyMa U

2
JIOKAJIbHOTO MUHUMYMa QYHKIIUHA Y = 3 x® +3x* +4x+5.

6. HaiiTn mpoMeXyTKH BBITTYKIIOCTH BBEPX U BHU3 U TOYKH Tepernda rpaduka GyHKIUN
y=x"*-24x%.

BapuanT Ne2
X? —6X+5 . 3X'+x*+5

6) lim

ro TXS x4 —x+1"

1. Haittu cnenyromue npezaenst: a) | ;
Yo P I!H‘ x> —4x+3
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9 | sin x D i xsin7x D i 3x + 4"
M —Jix’ xlmtg8x-sin5x’ IMiz2) -

2. HaiiTu mpon3BOIHbIE CIEAYIOMUX (DYHKIINN:
In x

X3+ X

a) y:sinx+2arccosx+i2; 0)y=e*-arctgx; B)Yy=
X

3. Haifti mpon3BoHBIE CAEAYIOMMX ()YHKITHI:
a) y=tg(x*+2); 6) y=In(cosx).

4. CocTraBUTh ypaBHEHHUE KacaTeNbHON K TpaduKy QyHKIMH Y = B TOYKE ¢ abcIuccoi

2X+3
X, =-1.
5. HaiiTi mpoMeXyTKH BO3paCTaHWs M YOBIBAHUS U TOYKH JIOKATHHOI'O MaKCUMyMa U

JNOKATbHOTO MUHUMYMa QYHKIMH Y = —X° + > x* —12x +10.

. . e -1
6. Haiftu npenen | Im— C IOMOIIIbIO npasuia Jlonurans.
xs0 SINX
KOHTPOJIbHAS PABOTA Ne3
BapuanTt Nel
. yarctgx Ly
1. Haiiti naTerpasl: a) Jl—z dx; 6) .[ xe *dx.
+ X

2. Haiitn 00bem Tena, oOpazoBaHHOTO BpamieHneM BoKpyr ocu OX ¢urypsl, orpaHu4eHHON
JIMHHASIMU y:i&, x=8, y=0.
3. Hano g hepeHInaTLHOS ypaBHEHUE xy' =2y = x>sinx. Haiitu:

a) ollee pelieHne 3TOro ypaBHEHHs; 0) Y4acTHOE PEIIeHHE, YIOBJICTBOPSIONICE HAYATLHOMY
yeaosuto Y(7z) =0.

4. HaifTi TOYKH JTOKAIBEHOTO YKCTpeMyMa GyHKIHH Z = —3X° +6Xy +y° —10.
5. Haiitu rpagment ynkiuu Z = sin(x® +2y) —2e*y + y?.
Bapuant Ne2
6 Haiitu unTerpansl: a) IL ; 0) Ixsin X dx
' ' x-In?x’ 2
1
7. Haiitu miomans Gurypel, orpaHu4eHHON JIMHUAMH Y = el y=X,x=2, y=0.
eSx
8. Hano muddepeHnraibHoe ypaBHEHHUE y' =5y =—-. Haiitu:
X

a) ofllee penieHre 3TOr0 ypaBHEHHs; 0) YaCTHOE pEIICHHUE, YIAOBICTBOPSIONIEE HAYAIBLHOMY
yenoeuio Y(7z) =0.

9. HaiiTu TOUKH TOKaIbHOro SKCTpeMyMa GyHKIHH Z = —3X° +6Xy + y° 10,
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Haiity rpagmenT pynxmuu z = sin(x® +2y) —2e*y + y2.

KOHTPOJIbHAS PABOTA Ne4
Bapuant Ne 1

1. CobbiTHE A = {nipu Tpex MoA0pachIBAaHUAX UTPAJIbHON KOCTH IIECTEpKa BhIllajla HE MEHEe
IBYX pa3}, coOwbiTue B = {npu Tpex moadpachiBaHUIX UTPAJIbHON KOCTH IIeCTEpKa BhIaja He

6onee aByx pas}. ChopMynupoBaTh CIOBECHO, UTO O3HAYAIOT coObITUS A U AB.

2. Cpenu KaHIUAATOB HA CTYJICHUECKYIO KOH(EPEHIHUIO - 7 IEPBOKYPCHUKOB U 5
BTOPOKYPCHHUKOB. M3 3TOr0 coctaBa Hayraj BHIOMpAIOT Tpex uesnoBeK. HailTi BeposTHOCTH TOTO,
YTO Cpeid HUX OyIyT OJHU BTOPOKYPCHHUKHU.

3. Ha konTponb moctynuia naptus Aeranei u3 uexa. M3sectHo, 4to B cpeaHeM 5% Bcex
JIeTaJIel He YAOBIETBOPSET CTaHAapTy. HallT BEpOSITHOCTD TOTO, UTO CPEIH YETHIPEX B3SITHIX
JeTaneil 1Be netanu He OynyT YIOBIETBOPATH CTAaHAAPTY.

4. B nepBoM rapaxe - 4 JerkoBbIX aBTOMOOUJIS U 6 TPY30BbIX, @ BO BTOPOM - 6 JIETKOBBIX U 4
Ipy30BbIX. 13 BTOpOro rapaxa B IepBblii NEeperHaid OJUH Hayraja OTOOpaHHbIM aBTOMOOUIIb.
KakoBa BepOSTHOCTB TOTO, YTO BBI3BAHHBIM HayraJl aBTOMOOMIIb U3 1-ro rapaxka okazasics
JIETKOBBIM?

5. W3 Tpex cTpenkoB Hayraj BIOMPAIOT OJHOTO U OH JENAeT BBICTpPEN MO MUIIeHU. BbIOOp
KaKao0ro CTpeiika paBHOBCPOSATCH. BepOﬂTHOCTI) nornaganvidg B MUIICHDb IJI IICPBOI'0 CTPCIIKA
paBHa 0,8 , miis BToporo - 0,7 , mis Tpetbero - 0,9. HaliTu BeposITHOCTD TOTO, 4TO OB BEIOpaH
BTOPOI CTPEIIOK, €CIIM U3BECTHO, YTO MUIIIEHB ObLlIa TOpakeHa.

BapuanTt Ne 2

1. CobpiTne A = { pu TATH BBICTpeNax ObUIO XOTs OBl OHO Monaganue}, coobitue B = { npu
MIATH BBICTpENax ObLI0 He Ooniee MByX momnaganuii }. ChopMyaupoBaTh CIIOBECHO, YTO O3HAYAIOT

cobbtuss A u AB.

2. U3 xononsl B 36 KapT BRIOUPAIOT TpH KapThl. HaliTu BEpOsSTHOCTH TOTO, UTO BCE TPU KaPTHI -
LIECTEPKHU.

3. BeposTHOCTB MOJIOMKH KOMITBIOTEPA B TEUEHHUE Toa dKcIyaTanuu pasHa 0,06. Haiitu
BEPOSITHOCTh TOT'0, YTO U3 TPEX HAYyraj B3SITHIX KOMIBIOTEPOB JBa CIIOMAIOTCS B TEUEHUE Toa
JKCIUTyaTauu

4. 1ns mpoBenieHus 3auera Obu10 coctaBneHo 20 3amad. M3 15 yenoBek, npuIlie AN CaBaTh
3a4eT, 6 YEJOBEK YMEIOT pemiath 15 3amad, a octainbHbIe - ToabKo 10 3agau. Halitu BeposiTHOCTD
TOTO, YTO BBI3BAHHBIA Hay/Iady CTYJEHT CYMEET PEUInTh 3a/1a4y.

5. ImeeTtcs Ba smuka ¢ ss6okamMu. B mepBoMm siuKke msras 4acTb sS0JI0K - copTa “madpan”, BO

BTOPOM - 11ecTas yacTb. Hayran BeiOMparoT Ak 1 J0cTaroT 1610Kk0. OHO 0OKa3anock copra
“madpan”. HaliTu BEpOSTHOCTH TOr0, UTO A0JIOKO JJOCTAIU U3 IIEPBOIO SIIUKA.
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Mertoaudeckue yKazaHHs JUIsl OpraHU3allid CaMOCTOSTEIIBHON pabOThl CTYJIEHTOB
oOydJaroruxcs Mo y4eOHOH AMCIMIUIMHE «» YTBEP)KJCHBI Ha 3acelaHuu Y 4eOHO-
meroanueckoro Cosera JIKI'UIITub (punmnana) 29.08.16, nporoxon Nel.

5.MoH OLIEHOYHBIX CPEACTB ISl MPOBeIeHNs MPOMEKYTOUHOM aTTeCcTAIUN
00y4arMXxcs M0 y4eOHOM JMCHUILTHHE

5.1.®opMa NPOMeKYTOYHOM aTTeCTAIMN 00y4aroIIerocs no yueoHoi
AUCUHMILINHE

®dopma 0OydeHUs dopma MPOMEKYTOUHOU aTTECTALUN
Ne i/t
1. (010[0) 3AYET, 9K3AMEH, DK3AMEH
2. 300 3AYET, 3K3AMEH, DK3AMEH

5.2.IlepeyeHb KOMIIETEHIMI ¢ YKa3aHUEM 3TaNnoB uX (popMUPOBAHUSA B
npouecce 0CBOCHHUs Y4eOHOM M CUMILJIMHBI

Ne HaumenoBanue ConepkaHue TEMBI
n/m TEMBI JUCIUATIINHBI
1. |. JInneiinas anreépa Lenn, 3agauu, MOpPEeIMET M METON
IK - 5,16,19 JTACIUTUINHBL. MexnpenMeTHbIe CBSI3U

JUCHMIUIMHBL  “MaremaTuka”, ee pojib U MECTO
B €CTECTBEHHOHAYYHOM IIUKIJIE€ IUCUUILIIMH.
Cucremsl nuHeHbIX ypaBHeHUU (CJIY).
[lonsiTue Marpuupl, paHr Marpuubl. Meron
I'aycca. Teopema Kponekepa — Kanemnu.
[lonsite ompenenuTenss N-ro MOPsIKA.
Cnioco0b1 BBIYMCIICHUS u CBOICTBA
onpenenuteneii. Popmynel  Kpamepa  ans
peuieHuss  CHCTEM  JIMHEWHBIX  YpaBHEHMM.
Onepanuu ¢ MaTpUIlaMd U UX CBOMCTBA.
OOpaTtHas MaTpulla U CIIOCOOBI €€ HaXOXKICHHUS.
Marpuunass  3anuUchb  CHUCTEMBI  JIMHEHWHBIX
ypaBHEHUH. PelieHne CHCTEMBl JIMHEHHBIX
YpaBHEHUH C MOMOIIBI0 0OPATHON MaTpPHUIIBI.

.2 |BexkTopHasi aireépa u aHaJdTHYECKAS [lonarue nN-mMepHoOro BekTOopa U N-
reomerpusi MepHOro apumMeTnueckoro mpocrpancrsa R".
IK —5,16,19 CaoiicTBa oreparuii C BEKTOPaMH.

T'eoMeTpudecKuii cMbIc TIpocTparcTs RZ n R,

CrassipHoe mpousBezieHrne BeKTopoB B R" u ero
cBoucTBa. JlnMHa  BEKTOpa, yroa  MeXIy
BEKTOPAMH.

Koopaunartsslii meron. Pasnnunble BUJIBI
YPaBHEHUH MPAMOW Ha MJIOCKOCTU. YTOI MEXKIY
OPSIMBIMH,  YCIOBUSL ~ NAPALICNIBHOCTH U
NEPIEHIUKYIIPHOCTH MpsMBIX. PaccTosHue ot
TOYKHM 110 NpsAMOM. [IoHsATHE O KPUBBIX BTOPOroO
nopsAJiKa:  dJumrnce, TumepOone, mapadone.
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YpaBHeHUsT TPSIMOII U ypaBHEHHUS IIOCKOCTH B

npoctpanctBe R®. PaccrosHme OT TOYKH JI0
TLIOCKOCTH.

Beenenue. IlonsaTue pyHkumu.

IIpenes u HenmpepbIBHOCTH PyHKIUI
IIK - 5,16,19

[Morstrie ¢ynkuuu. CrocoObl 3agaHUS
G YHKIIUN. DneMeHTapHbIe byHKIHIH.
[Ipocreiimne  HedIEMEHTapHBIE byHKIUH.
UYucrnoBas MOCIEI0BAaTEIbHOCT W €€ Tpejen.
[Ipenen ¢ynkauu. OCHOBHBIE TEOPEMBI O
npenenax. beckoHedyHo Manble W OECKOHEUHO
6onpime (yHkuH. OIHOCTOPOHHHE MPECIBI.
JlBa 3amevarenbHBIX Tpenena. HempepbsBHOCTH
dbyrakiu. CBOMCTBA HEMPEPHIBHBIX (PYHKITHT.

JAudpdepenuunaibHoe HCYUCTCHHE
GyHKIUI 0THOM MepeMeHHO.

I1K -5,16,19

Omnpenenenue IIPOU3BOTHOM.
HuddepenumpyeMoctb U HENPEPHIBHOCTH
¢ynkuuii. ['eomerpuueckuil, ¢uzndyeckuii u
SKOHOMHUYECKUN CMBICI NMpou3BoaHON. [IpaBuiia
muddepeHnrpoBanus (BKIOYas TPOU3BOIAHBIC
CIIO)KHOW U oOpaTtHoM ¢ynkiuu). Teopembl
®epma, Poma, Jlarpanxka, Kowmm. IIpaBuio
Jlomuransa. Auddepennuan GhyHKIINNA, €TO CBI3b
¢ npousBogHOM. ['eomerpuueckuii  CMbICH
middepeHnnara W €ro  HUCIHONb30BaHUE B
MpHUOIKEHHBIX BBIYHCICHUAX. [Ipon3BogHBIE 1
Qg depeHnransl BHICIINX MOPSIKOB.

UccnenoBanne ¢GyHKIMH C TOMOLIBIO
(G QepeHInanbHOr0  UCYUCIEHHs. Y CJIOBHUS
BO3pacTaHus U YObIBaHUS QYHKUUH. DKCTpEMyM
¢ynknuu.  HeoOxomumble W J1OCTAaTOYHBIE
yCIIOBUS CYyIIECTBOBAHUS IKCTpEMyMa.
Bemyknocte  rpaduka  dyHkuumu.  Touku
nepernba M UX HaXOXKICHHE. ACHMITOTHL
OO6mast cxema uccie10BaHus () yHKIIHH.

®opmynbl  Teitmopa u  MaknopeHa.
[Ipumeps! pa3iaokKeHus: JIEMEHTAPHbBIX (QYHKIHUN
no ¢popmyie MaxkiopeHa.

HNHurerpajnbHoe ucuucjieHue pyHkumi
OJIHOI NepeMeHHOoI
I1K -5,16,19

[TepBooOpa3zHas. Heonpenenennsiit
MHTErpaJl u ero cBoiicta. Tabnuia WHTErpaios.
OcHOBHBIE METOJbl HHTETPUPOBAHUS: 3aMeHa
NIEPEMEHHOW, WHTEIPUPOBAHHME 110  YaCTSAM.
WHrerpupoBanne pauroHaIbHbIX (YHKIIH.

OmnpeneneHHblil MHTETpall Kak Mpeaen
MHTETpaJIbHBIX CyMM. CBOMCTBa OIPEEIEHHOTO
uHterpana.  @opmyna  Herotona-JleitOnuma.
3aMeHa TMEepEeMEHHONM W WHTETPUPOBAHHUE IO
qacTsAM B OIPEAETIEHHOM UHTETpae.
['eomeTrprueckue NpUIOKEHUS ONPEIEICHHOTO
WHTErpajia: TuIonaab TUIOCKOH (UTYpBI, 00BeM
Tena BpamieHus. HecoOCTBeHHbIE HHTETpaIbL.
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AunddepennuanbHoe HCHUCTCHUE
(pyHKIMIT HECKOIBKHX IePeMEeHHbIX

I1K - 5,16,19

OObIkHOBeHHbIe AudpepeHnnATbHbIE
YPaBHeHHUA

IIK -5,16,19

Yucnosbie 1 PyHKINOHATBbHDbIE PAABI
IIK - 5,16,19

[TonsaTtue byHKIMK HECKOJIBKMX
nepeMeHHbIX. llpenen © HempephIBHOCTh
(GyHKIMI HECKOJbKUX IepeMeHHbIX. YacTHble
npousBoAHble  l-ro W 2-T0  mopsIKa.
Huddepenuman ¢ynkuuu. IlpousBogHas 1o
HalpaBJIeHUI0. [ palueHT u ero cBOMCTBA.

OKCTpeMyM ¢byHKIMK HECKOJIBKHX
[IEPEMEHHBIX. Heo6xonumoe yCIIOBHE
3KcTpeMyMa. JlocTaTOuHbIE YCIOBUS I CIIydast
JBYX HE3aBUCUMBIX NepeMeHHbIX. HaxoxneHune
HauOONbIIEr0 M  HAMMEHBIIEro  3HAYCHUS
(YHKIMM HECKOJbKUX NEPEMEHHBIX. Y CIOBHBIN
3KkcTpemMyM. Meroa MuoxkuTenen Jlarpanxa.

[lonsTue 0 mddepeHInaTbLHOM
ypaBHeHuu. CemeicTBO pemeHuil. Teopema
CYILIECTBOBaHMS M EAWHCTBEHHOCTH PpEIICHHUS

(6e3 JTIOKA3aTeNIbCTBA). 3amaga Komm.
['eoMeTprueckoe  UCTONKOBAHUE  PEIICHUS.
Ooriee u JaCTHOEC pelieHue

T QepeHInaIbHOr0 ypaBHEHUS.
Huddepenunansuple  ypaBHeHUS  1-To

HOpsIIKa € Pa3AessIOIIMMUCS TEPEMEHHBIMU.

Jlunetinoe  auddepeHunanbHOE — ypaBHEHHE

TIEPBOTO mopsiaKa. Meron Bapyaluu
IIOCTOSTHHOM.
JInneitnble muddepeHnranbHbIe

ypaBHeHHs  BToporo mopsagka. Crpykrypa
o01ero peuIeHusl. Pemenne JIMHEHHBIX
OJTHOPOIHBIX AU (epeHIHnaNbHBIX YPaBHEHUH ¢
HOCTOSITHHBIMU KO3 pHUIHEeHTaAMHU.
Heonnoponnsie nuneitabie nuddepeHnnaibHbie
ypaBHEHHUs 2-TO TIOpAKa C TOCTOSHHBIMU
koo unmentamu. Ilogbop yYacTHOrO perieHus
MIpH CHEIMATBHOM BHJIE MTPABOI YacTH.

Uucnossie paasl. Cymma psija.
Heobxonumoe ycinoBue cXoIMMOCTH psizia.
CsoiicTBa panoB. [IpuzHaku cpaBHEHHS.
[Ipusnaku cxomumoctu: [lamambGepa, Kormm.
3Hakouepeayrouuecs psiibl. AOCOMIOTHAS U
ycnoBHas cxoauMocTb. [IpusHak JleiibHua.

OyHKIMOHAbHBIE  psinbl.  CTerneHHbIe
psabl. Pangnyc, nuntepBan u 061acTb CXOIUMOCTH.
Paznoxkenne sneMeHTapHbIX (QYHKIUH B psa
Maknopena u Teinopa. Mcnonb3oBaHnue psmoB
JUTS IPUOTMKEHHBIX BHIYUCIICHH.
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OcCHOBHbIE TIOHATHSI M OCHOBHbBIE [IpenMer u 3a7a4M TEOPUH BEPOSITHOCTEH.
TeopeMbl  TeOpUM  BeposTHOCTEei.|CTaTUCTUYECKUE 3aKOHOMEPHOCTH, MPUMEPHI

Cxema BepnyJjin. [IPUMEHECHUS TEOpUHU BEPOSITHOCTEN B
IIK - 5,16,19 DKOHOMHUKE.

Onprr, CIly4aiiHOe COOBITHE.

OtHocuTenbHass 4YacToTa, €€ YCTOWYMBOCTb.

[TocTpoenue MaTEeMaTHYeCKON MOZAEIN

CIIy4alilHOT O OIIBITA: IIPOCTPAHCTBO

3JIEMEHTaPHBIX HUCXOIOB. Anrebpanyeckue
ofepalui HaJa COOBITUSMH. AKCHOMAaTHYECKOE
MIOCTPOCHUE TEOpUU BeposTHOCTEH. IIpumepsl

BEPOSTHOCTHBIX MOJICIICH. Krnaccuueckast

BEPOSITHOCTHASI cxema. DneMEeHTbI

KOMOMHaTOpuKHU. ['eoMeTpudeckas BEpOSITHOCTb.
YcnosHas BEPOATHOCTb. TeopeMsbl

CIIOKEHUA W  YMHOXKEHHMS  BEpPOATHOCTEH.
HezaBucumocts coObiTHH. DOpMYINBl MOJTHON
BeposiTHOCTH U belieca. Cxema bepnyim.

Cayuaiinble BeJINYUHBDI, 170.¢ Onpenenenue  Cly4yallHOH  BEJIMYMHBI.
(pyHKkuHMOHANBHBIE " 4uCcI0BbIe|/IUCKpETHBIE U HENPEpPBIBHBIE  CIIy4aliHbIe
XapaKTepUCTUKHU BEIMYMHEBL. Psn  pacnpenenenuss u  (QyHKIUS
IIK -5,16,19 pacrpeneneHust JTUCKPETHON  CITydaitHOM
BenuuuHbl.  [InoTHOCTH  pacmpeneneHus U
G yHKIHS pacnpeaeneHus HEeMpEePHIBHON
ciaydailHo Benu4yuHbl. (OCHOBHBIE YHCIIOBBIC
XapaKTEPUCTUKU CIIy4alHbIX BEJINYUH
(MaTemaTuyeckoe OKHJIaHUE, JUcriepcus,
cpeqHee KBaApaTUYHOE OTKJIOHEHHE) M HX
CBOMCTBA.
Pacnipenenenusi QUCKPETHBIX CIy4alHBIX
BEJINYMH: OMHOMUANIBHOE, [Iyaccona.
Pacnipenenennsi  HeNpepbIBHBIX  CIy4YalHbBIX
BEIIMYUH: PaBHOMEPHOE, I10Ka3aTeNbHOE,

HopMalibHOE. LleHTpanbHas npenenbHast Teopema
(B ympomeHHoil ¢dopmynupoBke JlsmyHosa),
JOKallbHAsi W UHTErpanbHas TeopeMbl Myaspa-
Jlamutaca.

[TonsiTHe ciiydyailHOro BeKTOpa (CHUCTEMBI
ClyyallHBIX ~ BEJIMYMH) Ha TpHUMEpe JIBYX
ciny4danHbiXx BennunH. DyHKOMS pacnpenencHus
ciay4dailHoro Bektopa. HesaBucumele ciydaiiHbie
BEJIMYMHBI. YNCIOBbIE XapaKTEPUCTUKU CUCTEMBI

CITy9aifHBIX BCJIMYWH: KOBapHarws,
KOO (DUIIMEHT KOpPPEISIIIUU  JABYX CIIy4ailHBIX
BEJIMYKH.

Tema XlII. Teopus rpadosn

OCHOBHBIE TIOHATHS TEOPHH TpadoB.
OpueHTHPOBAHHBIE 1 HEOPUEHTUPOBAHHbIE
rpadsl. [lnockue rpadsl. M3omopdusm rpados.
[Toarpadsi.
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11

12

13

MartemaTndeckasi CTAaTHCTHKA

I1K -5,16,19

YucjaeHHbIE METOABI

IIK - 5,16,19

Teopus rpadgos

I1K -5,16,19

[Ipenmer u OCHOBHBIE 3a71a4u
MaTEMaTUYeCKONM  CTaTUCTUKH. BwiOopka wu
CHocOObI €€ TPENCTaBICHUS. OMIUPHUECKas
byakuus pacnpeneneHus. ['mcrorpamma U
MOJINTOH OTHOCUTEJBHBIX 4acToT. Yucnossle
XapaKTePUCTUKH BHIOOPOYHOTO pacrpe/IesieHusl.

Toueunbie OLICHKHU rmapaMeTpoB
pacrpeneneHus o BbIOOpKE. OueHkn
MaTEMaTUYECKOro OXHAAHMS M JTUCIEPCUU
CIy4aillHOW BEJIMYMHBI U CBOMCTBA 3THUX OLEHOK.
KBautunb  pacnpenenenus.  MHTepBajibHBIC
OLICHKW:  JIOBEpUTENIbHBIE  HMHTEpBAIBI U
JIOBEPUTEIIbHASL BEPOATHOCTh. J{OBEpUTENIbHBIE
WHTEpBaJbl  JJI1  T[apaMeTpoB  HOPMAJIbHO
pacnpeieJIeHHON reHepaibHOU COBOKYITHOCTH.

[IpoBepka  CTAaTUCTUYECKUX  THUIIOTE3!
IIOCTAaHOBKA 3aJjaud, BUJbI TUIIOTE3, KPUTEPUNA U
CTaTUCTUKA KpUTEpUSA. YPOBEHb 3HAUYUMOCTH,
KpUTHUECKass  o0yacTb.  JTambl  IPOBEPKHU
apaMeTPUUECKOW CTaTUCTHUUECKOW TI'MIIOTE3bl
IpY IOMOIIY KpUTepus 3HaYMMOCTH. Omunoku 1-
ro u 2-ro poaa. [Ipumepsl: mpoBepka runore3 o
MaTeMaTHYeCKOM OXHJAHMM U JIUCHEPCHH
HOPMAJIBHO  PACHpPEAEICHHBIX  TE€HEPAIbHBIX
COBOKYITHOCTEH, O  BHJE  paclpeleleHus

v 9] 2
reHepabHON COBOKYITHOCTH (KPUTEpHA y°).

IlongsTne o0 dYHCIEHHBIX MeTOomax. Buuel
MOTPEIIHOCTH. YHCIEHHBIE METOAbI HaX 0KIECHUS
HMHTETpajoB.

OcHOBHBIE ~ TOHATHS  TEOPHUH  rpadoB.
OpueHTUpOBaHHBIE W  HEOPUEHTHPOBAHHBIC
rpadsl. [lnockue rpadsl. M3omopdusm rpados.
[Honrpadsr.

5.3.0nucanue nokasareJsieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHI[HIT HA

PA3JINIHBIX 3Tanax ux (])opanOBamm, OIIMCAaHHUuE HIKAJI OICHUBAHUA

1. HIxanbl ONeHUBAHUA:
TCKYH_[I/II\/JI KOHTpOHB YCHCBaeMOCTI/I n HpOMC)KyTO‘-IHaSI arTecranus OCYH.[GCTBHHCTCH B

pamMKax HaKOMHUTEIbHOW OayuIbHO-peUTHHIOBOM cucTemsl B 100-0amnpHoi mikane. OueHuBaercs
no 100-6annpHOM MmIKaje.

PeliTuHTOBBII 6aUT MO AUCHUIIIIMHE (MTOTOBBIN PEUTHHT) CKIIAJBIBACTCS U3 PEUTHHIOBOI

OLIEHKU TeKylIel paboThl CTy/IeHTa Ha ayJAUTOPHBIX 3aHATHUSAX, PEUTUHTOBON OLIEHKU 3HAHUM 1O
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pe3yabTaraM TEKYIIEro KOHTPOJISl, PEUTUHTOBOM OIIEHKM HAa MPOMEKYTOYHOM aTTecTaluu 1o
mucuumirae. KonndyecTBo 6aminoB, HaOpaHHBIX CTYACHTOM B TE€YEHHE CEMECTpa, HE MOXKET
npespiiaTh 100 6a10B (C y4eTOM NpEMUANIBHBIX).

MakcumanibHasi pEWTHHIOBasi OLEHKAa YCIIEBAEMOCTH CTYJIEHTa 3a CEMECTp MO
pe3yapTaTaM TeKyIleil paboThl M TEKYIIEro KOHTPOJIS 3HAHUM C yU4eTOM MPEMHUAIbHBIX 0alljioB
COCTaBJISICT:

-70 GamIoB, A1 JUCLIUILIMH, 3aKaHYUBAIOIIUXCS DK3aMEHOM

- 80 GayoB, IS UCIUILIMH, 3aKAaHYUBAIOIIIUXCS 3aUETOM.

OTBeT CTyJeHTa Ha DK3aMEHE MOXET ObITh MaKCUMaJIbHO orleHeH B 30 6ayuioB, Ha 3a4eTe
— 20 Ganos.

Jns comocraBnenuss 100-0ayibHON CHCTEMBI W TPAJAULIMOHHBIX OLIEHOK MPUHUMAETCS
clenyromas nKana:

IIo pe3yabTatam 3x3ameHna ¢ au¢depeHIMPOBAHHON OLEHKOM:
- 90-100 GamnoB (OIEHKa «OTIMYHO») - M3JIOXKEHHBIM Marepuan (aKTHUUECKH BEpEH,

HaJIM4YUe TITYOOKHUX MCYEPIBIBAIONINX 3HAHUN B 00BEME MPOMIEHHON MPOrpaMMBbl TUCIUTIIMHBI B
COOTBETCTBUM C TIIOCTaBJICHHBIMHM IPOrpaMMOil Kypca UeNsIMM U 3ajJadyaMH  OOy4eHHS;
MpaBUJIbHBIE, YBEPEHHBbIC JEUCTBUS MO TMPUMEHEHHUIO IMOJIYYEHHBIX 3HAHUN Ha MPaKTHKE,
IPAMOTHOE W JIOTUYECKH CTPOMHOE M3JIOKEHUE MaTepuaia IpU OTBETE, YCBOCHHE OCHOBHOW U
3HAKOMCTBO C JIOIIOJHUTEIIBHOW JINTEPATYPOM;

- 70-89 6amioB (OIEHKA «XOPOIIOY») - HATMIUE TBEPABIX M JOCTATOYHO IMOJHBIX 3HAHUI
B oObeMe MpOWIEeHHOW MPOrpaMMbl TUCIHUIUIMHBI B COOTBETCTBUU C IENsMH OOydYeHWUS,
MpaBWIbHBIE JIEHCTBHS MO NMPUMEHEHUIO 3HAHWUW HA MPAKTHKE, Y€TKOE M3JI0KEHHWE MaTepuana,
JOMYCKAIOTCS OTAENBHBIC JIOTHUECKHUE U CTHJIMCTUYECKHE TTOTPEITHOCTH, 00YJarOIIMACS YCBOMIT
OCHOBHYIO JIUTEPATYPy, PEKOMEHIOBAaHHYIO B paboueii mporpamme JUCITUTUTNHEL,

- 60-69 GannoB (oleHKa YAOBIETBOPUTEIBHO) - HAJIMYME TBEPABIX 3HAHUU B 0ObeMe
MPOMJIEHHOTO Kypca B COOTBETCTBHH C ILIEMSIMU OOyUYEHUS, U3I0KEHHUE OTBETOB C OTICIBHBIMU
OLIMOKaMH, YBEPEHHO HCIPABICHHBIMH TOCJTE JOMOJHUTEIBHBIX BOMPOCOB; MPABHIBHBIE B
LIEJIOM JEHCTBUS 110 IPUMEHEHUIO 3HAHUHN Ha MPAKTUKE;

- MeHee 60 6amIoB (OlEHKa HEYOBIETBOPUTEIHHO) - OTBETHI HE CBSI3aHbI C BOMPOCAMHU,
HaJgu4ue rpyobIX OMIMOOK B OTBETE, HEMOHMMAHUE CYITHOCTH M3JIaraéMoro BOMpoca, HEYMEHHUE
MIPUMEHATH 3HAHMS Ha MPAKTHKE, HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JIOMOJHUTEIbHBIE U
HaBOJISIINE BOIPOCHD.

ITo pe3ysabTaram 3auera
- 60-100 OamnoB (OLIEHKA «3aUTEHO») - H3JIOKCHHBIM MaTeprai (aKTHUSCKH BEPCH,

HaJIM4Yue TIIyOOKHX MCUEPHBIBAIOIINX 3HAaHUN B 00beMe MPOWIEHHON MPOrpaMMbl IUCHUIIINHBI B
COOTBETCTBUM C IIOCTaBJICHHBIMH MpPOrpaMMON Kypca LEIIMH M 33Ja4aMd  OOYy4eHUS;
MIPAaBUJIBHBIE, YBEPEHHBIE JEWCTBUS IO INPUMEHEHHUIO ITOJIyYEHHBIX 3HAHUN Ha IPAKTHKE,
IPAMOTHOE U JIOTUYECKH CTPOMHOE U3JIOXKCHUE MaTepuaia IpU OTBETE, YCBOCHUE OCHOBHOWU U

3HAKOMCTBO C JIONIOJIHUTEIIbHOM JINTEPATypOH;
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- - meHee 60 OamIoB (OLIEHKA «HE 3a4TEHO») - OTBEThI HE CBS3aHBI C BOIPOCAMH,
HaJIn4ue rpyobIX OMHUOOK B OTBETE, HEMIOHUMAHUE CYIHOCTU M3J1araeMoro BOIpoca, HEyMEHHE
MIPUMEHATH 3HAHHS Ha MPAKTHKE, HEYBEPEHHOCTh U HETOYHOCTh OTBETOB HA JOMOTHUTEIHHBIC 1

BOIIPOCBI.

2. Pacnpenenenne 6a10B, (GOpPMHPYHOIIMX PEHTHHIOBYI0 OIIEHKY PpPadoThl
CTY€HTa, OCYLIeCTBJIsIETCS CJIeIyI0IUM 00pa3om:

Buasbl pador MakcuMaJbHOE KOJHUYECTBO 0AJ1710B
ITocemaemocts 20
Texymuii 1 pyOexHbIH KOHTPOIIb 20
TBopueckuil pedTHHT 20
ITpomexyTouHas aTTectanus (3K3aMeH) 30
UTOro 100

OHCHO‘IHBIG cpeacTBa sk CaMOKOHTPOJIA o6yqa101u14xc;1.

5.4 TunoBbie KOHTPOJIbHbIE 32JaHNSI WU MHbIE MATEPHUAJIbl, HEOOX0AMMbIe
JJIS OEHKHU 3HAHM I, YMEHHH, HABBIKOB M (MJIM) ONbITA 1A TEJIbHOCTH,
XapaKTepU3yIIMUX 3Tanbl GOpMUPOBAHHUSS KOMIIETEHIIMUA B Mpolecce
ocBoenusi OII

K KaKIAOMY MPAKTUYCCKOMY 3aHATHIO IO TCKYIIUM TEMaM CTYJACHTBI CAMOCTOATCIIbHO PCIIAIOT B
KauecTBE AOMAIHHUX 33aHHi 3a1a4i U3 COOPHHUKOB 3a]1a4, YKa3aHHBIX B CITHCKE JIUTEPATyphl
(cM. . 6.1.0cHOBHAs IMTEPATYPa MO TUCHUTLINHE)

[ToMHMO 3TOrO HHIKE TIPUBOIMTCS CIIMCOK 3aJaHUil M BOMPOCOB PA3IMYHON CIIOKHOCTH,
KOTOpbIE MOTYT OBITh HCIOJNB30BAaHBI Ui CaMOCTOSITEJIBHOW pabOThl CTYAEHTOB C LEIBIO
yIIIyOJI€HHOT O U3Y4EHUs peIMeTa.

BOHpOCbI U 3aJaHUA JJIA MOATOTOBKH K 3a49€Ty U IK3aMECHY
Tema \..Jlunetinasa anceopa.

1. Joka3zaTh, 4YTO 3JEMEHTapHble NpPeoOpa3OBaHMs NPUBOIAT PABHOCHIIBHOM CHCTEME
JIMHEHHBIX YPABHEHUM.
2. Jloka3arb, 4YTO »3JeMeHTapHble mpeobpazoBanuss CJIY Moryr OBITh 3aMEHEHBI Ha
YMHOXXEHHUE Ha HEKOTOPBIE «3JIEMEHTAPHBIE» MATPHULLBL.
3. Ob6ocHoBatp Metox ["aycca Hax ok IeHUsS 00paTHOM MaTPHUIIHI.
4. BmBectn dhopmynsl Kpamepa 3 GhopMymsl pa3ioxKeHUs ONPEACTUTENS M0 CTPOKE U 10
«JT0)KHOW» CTPOKE.
5. Pemmth npuMeps! U3 3ajauHUKA 10 TEME .
1. [oka3zaTb TeOpeMy O paHre MaTPHUIbL.

1 11

1

2 3 45
4 916 25
8 27 64 125

8. Jloka3zare TeopeMy O €JMHCTBEHHOCTH OIPEENUTENs TPEThero nopsaka. BeiBecTn u3 Hee
TeopeMy 00 onpeenuTeNne NPou3BeIeHUs MaTPULL.
9. loka3aTh, YTO YMHOKCHHAE MATPHUI] HEKOMMYTATHUBHO.

7. BbIUNCIUTD ONpEeNUTENb MaTPUILIBI
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Tema |l. Bexmopnas aneebpa u aHaiumuyeckas 2eomMempus.

1. BeiBectu opmyity [uist CKaJsIpHOTO MPOU3BEICHUS B IPOU3BOIILHOM Oasmce.
2. Jloka3aTh 4TO MpH 3JIEMEHTAPHBIX MPeoOpa30BAHUAX COXPAHSACTCS JIMHEHHAsS 3aBUCHMOCTD
CHCTEMbI BEKTOPOB.
3. Jloka3aTb, 4TO YUCIIO BEKTOPOB Oa3uca HE 3aBUCHT OT Oa3uca.
4. PemTh pUMepbI U3 33Ja9HUKA 110 TEME .
5. BeiBecTu opMyIry pacCTOSIHHS OT TOYKH JIO MPSIMOM M TUIOCKOCTH.
Tema lll. IIpeden u nenpepvignocmo ghyHxkyuu.

1. IlpuBecTu mpUMephl 3JEMEHTAPHBIX U HEIJIEMEHTapHBIX (DYHKIIHM.

2. IlpuBecTy npuMepbl CXOIAUINXCS U PACXOIALIMXCS YUCIOBBIX I10CIIE10BATENIBHOCTEN.

3. Jloka3zaTb SKBUBAJIEHTHOCTb ONpesenenus npenena no ['eitne u no Komm.

4. Jloka3aTh, 4TO MEPBBIM 3aMeyaTeSIbHBIN Mpeaen paBeH 1.

5. IlpuBectu npumMep HyHKLUUHU, UMEIOIIUNA Pa3phIBBI 2-TO poja.

6. [IpuBecTu KOHTp - MPUMEPHI HA OCHOBHBIE TEOPEMbI O HEMPEPHIBHOW HA OTpe3Ke (YHKIHH,
JUIA CiTydast IIOJyHHTEpBaIa.

Tema \V. Juppepenyuanvroe ucuucnenue ynkyuii 00HoU nepemeHHO.

1. IlpuBectu mpumepsl (yHKIUH, HeaubdepeHINpyeMbIX Ha OECKOHEYHOM OrpaHHYEHHOM
MHOXXECTBE.
2. BrBectn mpaBmiia BBIYUCICHUS JJIACTUYHOCTH (DYHKIMH, AaHAJOTHYHBIC IIPaBHIIAM

muddepeHpoBaHus.
3. Haiitu ¢popmynier MakiiopeHna npou3BoIbHOTO Topsaka s GyHKuum v1+ X .

Tema V. Hnmeepanvhoe ucuucnenue @GyHKyuti 0OHOU nepemeHHol.

Jlokazate GOpMyIly MHTETPUPOBAHUS IO YACTSIM JUIS HEOIIPEASIIEHHOI O HHTErpaa.
Jloka3arh TeOpeMy €IMHCTBEHHOCTH HEONPEIEICHHOIO HHTErpaa.
BriBecTu Tabnuily HeolpeieIeHHbIX HHTETPAJIOB.

> wpheE

1
o / 2
Haiitu Tounoe 3HaueHue HHTCI'pajia j 1+x°dx.
0

T
Sin X
5. Boraucnuts ¢ Tounoctsio 10 0.001 unTerpan j— dx
X
0

1
6. Haiitu mpubmmkeHHOe 3HaUYCHHE j V1+ x*dx 1o dhopmyne Tpamenuii ¢ N =10,
0
7. Jloka3aTb TeOpeMy O CpeHEM Il OMPeIeTICHHOI 0 MHTErpaia OT HEIPEPHIBHON () yHKIIHH.
8. Hokazare Teopemy o muddepeHIIMpPOBaHUH ONMPEICICHHOTO HHTETpaia OT HEMpephIBHON
(GYHKIUU 10 BEpXHEMY TIPEIIEITY.

9. OueHuTh UHTETpal J dx.
0

Tema Nl Jugpghepenyuanvroe ucuucienue )ynkyuii HECKOJIbKUX NePEMEHHDLX.

1+ x*

1. IpuBectu npumep (GYHKIUU ABYX NMEPEMEHHBIX HEMPEPBHIBHOW, HO HE MMEIOIIEH YaCTHBIX
IIPOU3BO/HBIX B HYJIE.

2. U3yuuth MeTor MHOKUTENEH Jlarpanika.

3. Pemiuth npumeps! U3 331a4HUKA IO TEME.
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Tema IX. OcHognvle noHAmus u 0CHOBHBIE Meopembl meopuu gepoamuocmeti. Cxema bepuynnu.

1. IlpuBectu npuMep HE3aBUCUMBIX U 3aBUCUMBIX COOBITHH.

2. IlpuBecTu npuMepbl COBMECTHBIX U HECOBMECTHBIX COOBITHH.
3. BeiBecTH OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBI.

4. JlokazaTh cCaMOCTOATEIBHO ()OPMYITy IOTHONU BEPOSTHOCTH.

5. BeiBectr hopmyny bepryrim.

6. PemuTh npuMepsl U3 33/Ia4HKUKA IO TEME.

Tema X. Cnyuatinvie 8eautuHbvl, UX QYHKYUOHANbHBIE U YUCTOBbLE XAPAKMEPUCMUK.

1. TToctpoiiTe GyHKIUIO pacmpeaeneH s A YUCia YCIeXoB B 7 HE3aBUCUMBIX MCIIBITAaHUSIX,
€CJIM BEPOSATHOCTD yCIieXa B OJIHOM UCIIbITaHUU paBHa P =0,5.

. Jlokaxkxure cBOicTBa (QDYHKIIMH paciipeeNieH s CITy4aifHOW BETMYUHBI.

. Haiigure cpeanee 3HaueHUE MOKA3aTEIIbHO PACIPEICTICHHON CTy4alHON BEJIMYUHBI.

. Haiinure cpennee 3HaueHNE MyaCCOHOBCKOM CIIy4alHOM BEJIMYHHBI.

. BeiBetuTEe OCHOBHBIE CBOMCTBA MATEMATHYECKOIO OXKUJAAHUS CIyYaliHOW BEJTUYUHBI.

. Haligure yncnoBbie XapakTepUCTUKH OMHOMUAILHOTO PACIPEIEIICHHsL.

. HaiimuTe ynciaoBbie XapakKTEpUCTUKHA HOPMAJILHOT'O pacpeiesICHus.

. Pemmth npumepsl U3 3ala4HUKA 110 TEME.

. 3anmuImTe psAX paclpeleieHnsl Ynucia YCIeXoB B cepur N =6 HEe3aBUCHMBIX UCIIBITAHMN Ui
BEPOATHOCTH ycriexa B oaHoM ucnsitannn P =0,5.

ENUS I \9)

©O© 00 3 O\ D

10. [MocTpouTts PYHKIMIO pacnpeneneHns ONHOMUAIBHON CITyqaiiHOW BEIMYMHBI U3 3aaHu 1.

11. Haiitu npuOIMKEHHOE 3HAYCHHE BEPOSATHOCTH TONAJAaHUS B 3aJaHHBI  WHTEpBal
[35, 45] Gunomuansuoii cnyuaiinoin Bemmumuel ¢ N=80 u p=05n0 npemensholl Teopeme
Myaspa-Jlannaca.

12. 3anmcars popmyny Ilyaccona qus napamerpa A =3 u N =6.

13. BerumcnuTe YHCIOBBIE XapaKTEPHCTHKH PAaBHOMEPHOTO, HOPMAJIBHOTO W IOKA3aTEIbHOTO
pacopeneneHuil.

Tema XI. Mamemamuueckas cmamucmuxa.

1. ITpoBecTu cepuro u3 10 UCmbITAaHUN, COCTOSIINX B 6 KPaTHOM MOJA0OpPAaChIBAHUU MOHETHI.

2. Haiitu BbI0OpOYHOE cpe/iHee U BEIOOPOYHYIO JUCIIEPCHIO YHCTIa YCIIEXOB.

3. CocTaBUTh TUCTOTPAMMY.

4. TTocTpouTh SMIUPHUUECKYIO QYHKIIUIO pacIIpeCIICHHS.

5. Tloctpouth noOBepuTENbHBIA HHTEpBaN ¢ ypoBHeM 3Hauumoctu 0,01, mpeamonaras
pacnpeziesieHne Yucia yCIeXoB HOpMaJIbHO Pacpe1eIeHHbIM.

6. Permmuth mpuMephl U3 3a1a9HUKA TI0 TEME.

. O11eHOYHBIE CPENICTBA JIJIsl IPOMEKYTOUHOM aTTECTALINH.

- B popme 3aueta (1 HACTD)

1.BekTopsl U JMHEHHBIE omepaluy Haj HUMU. ApU]MeTHUecKoe n — MEpPHOE BEKTOPHOE
npoctparcTBo R™T'eomerpuueckuii cmbich mpoctpancts R° u R®.

2.. CkanspHOoe NpOM3BEICHHE BEKTOPOB M €ro cBoicTBa. JlMHA BEKTOpa, Yrol MExXIy
BEKTOPAMHU.

3. JInHeitHO 3aBUCHMBIC U IMHEWHO HE3aBUCUMBIE CHCTEMbI BEKTOPOB.

4. Basuc npoctpanctBa R". PasnokeHue BEKTOpa M0 NPOM3BOILHOMY 6azucy
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5. Onpenenutenu 2-To ¥ 3-T0 MOPsIIKA U MX CBOMCTBA.

6. Onpenenureny n-ro NOpsiAKa U UX CBOMCTBA.

7. Matpuisl u nevictBusi ¢ HuMu. CBOMCTBA orepalidii HaJl MaTpUIIaMHU.

8. OOparHas MaTpuIla M CIIOCOOBI €€ HaX XK ICHUS.

9 Cucrembl TMHEWHBIX YpaBHEHUI , OCHOBHBIE TOHATHS.

7. Pemenue cucreM JIMHEHHBIX ypaBHEHUH C momombio Gopmyn Kpamepa u ¢ momoInsio

00paTHOM MaTPHIIBL.

8 Meton ['aycca

9.Cucrema M JIMHEHHBIX YpaBHEHUH ¢ N HEM3BECTHBHIMU. basucHbie 1 cBOOOHBIE

HEU3BECTHBIE.

10. OnHopoanast cuctema 3-xX TMHEHHBIX ypaBHeHU#. TeopeMma.

11 Panr matpuusl. Teopema Kponekepa — Kanemu. 3

12. PaznuuHble BUIBI YPaBHEHUS IPSIMOH Ha TUIOCKOCTH. YTOJ MEXKY MPSIMBIMH.

13. IlpssMas 1 MIOCKOCTh B IPOCTPAHCTBE. .

14. TlousTie QyHKIMH.

15.Cnioco6s1 3ananus pynkiuii. [Ipumepsl. DnemeHTapHble QYHKIHH.

16. Yucnosas mocnenoBaTeibHOCTD. [Ipeaen uncinoBoii nmocienoBareasHoCTH. [Ipumepsr.

17. Ilpenen ¢pynkuuu. OCHOBHBIE TEOPEMBI O Mpenenax. Bropoii 3aMevarenbHbli mpeer.

18. beckoHeyHO Masbie 1 OeCKOHEYHO Oombinne yHKuuu. [IepBrIii 3ameyaTenbHbIH
Ipeel.

19. Ilpenen ¢pynkuuu. HempepslBHOCTh PYHKIMU B TOUKe. TOUKM pa3pbiBa QYHKIUH U UX
kiaccudukanys. [Tpumepsr.

- B (hopme sk3amena (24acTp)

1.dyukumu, HenpephrIBHBIE HA OTpe3ke (onpenenenue). CBoiicTBa (QyHKIMIA,
HETPEPHIBHBIX Ha OTPE3Ke.

2. TlpousBomHas GyHKIUH, €€ TEOMETPUUECKUNA U MEXaHUYECKUI CMBICIL.

HuddepeHnpyeMoCcTb U HEMPEPHIBHOCTD (DYHKITUH.
3. TIpon3BoaHbIE AIEMEHTAPHBIX ()YHKITHIA.
4. OcHoBHbIC TTpaBuiIa TU(GHEepeHITUPOBAHMS.
5. Huddepenunan ¢GyHKIUU W €ro HCIONH30BAHHE B MPUOIUKCHHBIX BBIYHCICHUSX.
6.I1lponsBoanbie 1 auddepeHnnanbl BRICIIUX MOPSIAKOB.
7. Teopema depma.
8. Teopema Pomns.
9. Teopema Jlarpanxa.
10. Teopema Komm. ITpaBwio Jlonurans.
11. Bospacranue u yobiBaHue pyHkuuu. McciaenqoBanue Bo3pacTaHusa U yObIBaHUS (DYHKIMU
C TIOMOUIBIO NPOU3BOIHOM.
12. DOkcrpemym dyakuun. HeobOxoammoe ycimoBue 3kcTpemyMma. JlocTaTodHbIe YCIOBHS
JKCTpEeMyMa.
13. ®opmynsr Teiinopa u Makiopena.
14. Bemyxknocts rpaduka ¢yHKuuu. VcciemoBaHue BBITYKIOCTH C ITOMOIIBI BTOPOH
npousBoaHou. Touku neperuoda.
15. AcumnTotsl. OOm1as cxema ucciae10BaHus QyHKIIHA.
16. DnacTHYHOCTH PYHKIINH, aHAIN3 CIIPOCA U TIPEIIOKCHUS.
17. Ilpocreiimine ONTUMM3ALMOHHBIE 3aJayd B O0OJACTH TEXHOJIOIMH MPOAYKLIHH U
OpraHu3aiy o0IIeCTBEHHOTIO ITUTAHUS.
18. TlonsTHe (GYHKIMHM HECKONBKHX IEPEMEHHBIX, TMpeaesl W HENpPepHIBHOCTh, YacTHBIC
pOM3BOIHbBIC U AuddepeHIa.
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19. TlpousBoaHas pyHKIIMK ABYX IEPEMEHHBIX 110 HAITPaBJICHUIO. [ palueHT U ero CBOMCTRA.

20. HeoOxoauMoe M JOCTAaTOYHOE YCJIOBUS — JIOKAIBHOTO 3KCTpeMyMa (YHKIUHM JABYX

HIepPEMEHHBIX.

21. TlepBooOpasuas. [ToHsITHE HEOMpPEACIIEHHOTO HHTErpaa.

22. CoiicTBa HeonpeaeaeHHOro HHTerpana. TaGnu4Hble HHTEeTpabl.

23. 3ameHa TNepeMEHHOH B HeompeneleHHOM uHTerpaie. dopmyrna MHTETPUPOBAHHUS 10

acTsIM.

24 OnpeneneHHblil HHTETpall, ero reOMeTpUIecKHil cMbIci U cBoicTBa. @opmyrna HeroToHa -

JleitObHuma.

25. 3aMeHa repeMeHHO# B OIpeIeIeHHOM HHTETpaJie U HHTETPUPOBAHHE TI0 YACTSIM.

26. I'eoMmeTpuuecKue NpUI0KEHUS ONPEACTICHHOI0 HHTETrpaa.

27. ITpuOnuKeHHbIe METO/bI BHIYHUCIICHUS ONPEIEIIEHHOI0 HHTErpaa.

28. HecoOcTBenHbIe nHTErpaibl. OnpeaeseHne, IpuMephl.

29 TuddepeHnmanbabie ypaBHEHHS 1-T0 MOpsaKa.

30.I'eoMeTpruecKOe UCTOIKOBAHUE  PEIICHHUS.

31 OO1ee 1 YacTHOE pelIeHHUS.

32.3agava u Teopema Koru.

33. Auddepennunanbable ypaBHEeHUS |-Tro TOpsiAKa ¢ pa3aessoIMMUCS TepEeMEHHBIMU.

34. JIuneiinsie muddepeHnmanbHbie ypaBHEHUs 1-T0 mopsiaKa.

35 Teopema 006 001IeM perIeHnH OTHOPOTHOTO YPaBHEHUS

36 Teopema 00 00111eM pelIEHUN HEOTHOPOIHOIO YPABHEHUSI.

37. Metoj Bapualuu MOCTOSHHBIX.

38. Jluneiinble auddepeHuraibHble ypaBHeHUs 2-ro mopsaka. Teopembl 006 oOmiem
pELIEHNN OJHOPOIHOTO U HEOJAHOPOAHOIO YPaBHEHHUH.

39. Jluneiinpie auddepeHuanbHble YpaBHEHHS 2-TO TMOPSAIKAa C IMOCTOSHHBIMH
kodppunmentamu. Haxoxnenue ob1iero pemenns 0HOPOAHOTO ypaBHEHUSI.
40. Jlunetinple auddepeHIMaIbHble YpaBHEHUS 2-TO TMOpsAKa C  TOCTOSHHBIMHU
koo dunumentamu. [lombop yacTHOro pemieHUs HEOTHOPOJHOI'O  ypaBHEHUS NpHU
CTeMaTbHOM BH/IE TTPABOM YACTH.

- B hopme sk3amena (3 yactp)

2 Kypc ouHasi ¥ 3a04Hasi GopmMbl 00y4YeHUs
1 Yucnoseie psiapl. Cymma psina. HeoOxoaumoe yciioBre CX0AUMOCTH psifa

. CBoiicTBa psaoB. Teopembl CpaBHEHMS
Jlpuznaku cxomumoctu JlamambGepa, Kormu.
3Hakouepeayrouecs psiibl. AOCOMIOTHAs U yCI0BHAs cXoauMocTb. [Ipu3nak JlelOHuma.
OynkuroHanbHble psaabl. CTeneHHble paabl. Paguyc, nHTEepBal U 00J1aCTh CXOAUMOCTH.
Paznoxenue snemeHTapHbIXx GyHKUMA B psag Teinopa. Mcnomb3oBaHue psijgoB st
PUOIMKEHHBIX BEIUMCICHHN.
OCHOBHBIE TIOHATHS TEOPUU BeposiTHOCTEH. Oniepaniuu Hasl COOBITUAMMU.
AKCHOMAaTHYECKOE TOCTPOCHHE Teopuu BeposiTHOcTel. Kitaccumueckass BepoATHOCTHas
cxema.

9. DnemeHThl KOMOMHATOPHUKH W BBIYHMCICHHE BEPOATHOCTH COOBITHH. [ 'eomerpuyeckas

BEPOSTHOCTb.

10. Teopema ciioKeHHUST BEPOSITHOCTEH.

11. YcnoBHas BepossTHOCTh. HezaBucuMocTh coObITHi. Teopema yMHOKEHUS BEPOSITHOCTEH.

12. ®opmyna MOIHOI BEpOSATHOCTH.

13. ®opmyna beiieca.

14. BeposTHOCTH COOBITHH B cxeMe bepHymiu.

15. JlokanpHas u uHTErpaibHas TeopemMbl MyaBpa — Jlamaca.

16. OnpeneneHue cirydaitHoi BemuunHbl. DYHKIMS paclpeeieHus U €€ CBOMCTBA.

o gk wN

o N
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17.

18.

19.
20.

21.

22.
23.
24.

25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Psn pacnipenenenus, monmuroH W (QyHKIUS PACTIPEICTICHUS TUCKPETHOW CIydaiiHOU
BEJIMYUHBI.

[InoTHOCTE pacnpeneneHus W (YHKUIUS paclpeieieHus HENpPepbIBHOW CIy4aiiHON
BEJINYMHBI.

MaremaTuyeckoe 0KHUIaHUE JUCKPETHOW U HENPEPBIBHON CIYYaiHON BEJITUYUHBI.
Jucniepcuss U cpenHee KBaJIpaTUYECKOE OTKIOHEHHE JUCKPETHOM M HEIPEpPBIBHON
CIy4aifHOU BEJTUYUHBI.

Pacnipeniennienust NUCKpPETHBIX CIy4alHbIX Benu4uH: OuHOommanbHOe, [lyaccona. Ux
YUCIIOBBIE XapAKTEPUCTHUKH.

PaBHOMEpHOE M MOKa3aTEIbHOE PACIIPEACIICHUS, UX YNCIOBBIE XapAKTEPUCTHUKHU.
HopwmanbHoe pacnpeneneHue u ero YucioBble XapaKTepUCTUKHI

[TonsiTvie cyyaliHOrO BEKTOpa Ha IPUMEPE CUCTEMBI JBYX CIy4alHBIX BEJIUYMH. 3aKOH
pacupeneneHnsl CUCTEMBI JIBYX IUCKPETHBIX CIyYaWHBIX BEJIMYMH. Y CIIOBHBIE 3aKOHBI
pacnpenenenus. HesaBucumble cinyyaliHble BEITMYHUHBI.

UucnoBble XapaKTEepPUCTUKU CUCTEMBI CITyYaliHbIX BEJIUYHH.

Br16opka u3 reHepanbHOi COBOKYMHOCTH. I ncTOorpamma.

CraTuctuueckuil psal pacupeaesieHus cllyd4aiHONM BEeJIMYMHBI, THCTOrpaMMa.
CrarucTuueckue OLEHKH YHUCIOBBIX MTapaMeTPOB paCIpEesICHUsI U UX CBOMCTBA.
JloBepuTenbHbI HHTEPBAIL.

[Tonstue 00 ommbKax MepBOro ¥ BTOPOro pojia, ypoBEHb 3HAYMMOCTH.

IIpoBepka runores no kpurepuro CTbIOJECHTA.

IIpoBepka runores no kpurepuro dumepa.

[IpoBepka runores no kpureputo [Iupcona.

[ToHsTHE O YUCIIEHHBIX METOAAX. BUabI MOrpeIHOCTH.

[IoHsiTHE O YNCIEHHBIX METOAAX PEILICHMS UHTETPAJIOB.

OCHOBHBIE IOHATHSI TEOPUH TPadOB.

OpueHTupoBaHHble M HeopHeHTHpoBaHHblE Tpadbl. Ilnockue rpader. M3zomopduszm
rpa¢os. [loarpadsr.

bunetsl (BapuaHThl TECTOB) K 3a4€TY U 3K3aMEHY COCTOAT U3 HECKOIBKHX
TCOPETUYICCKUX BOIIPOCOB, BBI6paHHBIX N3 IPUBCACHHBIX BLIIIC CIITMCKOB, U 3ad4, daHAJIOI'MYHbIX
pelIacMbIM Ha MPAKTUYCCKUX 3aHATUAX.

OBPA3EL BUJIETA JUUII COBECEJJOBAHMS

BapuanTt Nel
. x*-8x+15
1. —=?
lelp x? —9x + 20

2. Hailftu npoMmexyTKu BoO3pacTaHus M YOBbIBaHMS M TOYKM JIOKAJIBHOTO MaKCHMyma U

1
JIOKaJIbHOTO MUHUMYMa (QYHKIUHU Y = 3 x® +2x° +5x-8.

3. Haiiti rpamuent GpyHkumn Z = Sin(x’ +2y) —2e*y +y°.

4. Haiitu muiomaas GUrypbl, OrpaHU4eHHON TUHUSAMU Y =

1
X3

, y=X,x=2, y=0.

5. Haiitu obuiee pemrenne quddepennuansaoro ypapuenus Y —3y' +2y = x°,

6. ChopmynupoBats npusHak Jlamambepa CXOOQUMOCTH psijia.
7. B 4eM cOoCTOST MOCTaHOBKH KpaeBbIX 3a/1a4 Juis ypaBHeHus Jlaraca?
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Bapuant No2
L sin7x-sinx _
' Lrpsinsx-sin8x

2. Haiitu npou3BogHy0 QyHKIHU Y =

?

nXx
X2

+2

—3sinx+cosx-e*.

3. HaifTH TOYKH JIOKAIBHOTO SKCTpeMyMa (GyHKIMH Z = —3X° +6xy + y* —10 .

4. Haiitu unTerpai IX7

5. UccnenoBats psj Z
n=1

In xdx.

n
_I Ha CXOAUMOCTBD.
n:

6. Pemienye TMHEHHBIX OHOPOIHBIX TU(GepeHIINaTbHBIX YPaBHEHUH 2-T0 TOPsIIKA C
MMOCTOSTHHBIMU KO3 (ppurimentamu (obirue hopmyIisn).

5.5. MeToanuyeckue MaTepHaJibl, oNpeAe/sioIue NPpoueAypPbl OeHUBAHUA 3HAHMI,
YMEHHi, HABBIKOB U (WJIN) ONBITA A€ TeJIbHOCTH, XapaAKTePU3YIOIIHUX I TAIbI
(opmupoBanusa KoMNIeTeHIMIA

Onucanue BHAOB OLICHOYHBIX CPCACTB U KPUTCPUCB OLCHHNBAHUA KOMHGTGHHHﬁ, a
TAKIKC IMIKaJI ONCHUBAHU A

Koxa(br) Buja oneHOYHBIX cpeacTB Kpurepun u mKkaabpl OHeHMBaHUs
KOMIeTeHuu (uii)
TIK -5,16,19 IIpomeskyTouHnas Kpurepusmu orieHKH OTBETA SIBJISTFOTCS
arrecranms

- 90-100 OamnoB  (oreHKa
«OTJIMYHO») - W3JIOKEHHBIH MaTepual
(aKkTUYeCcK BEPEH, HAIW4Hhe TITYyOOKUX
WCUEPIBIBAIOIINX 3HAHUH B 0oOBeMe
MPONJEHHON MPOrpaMMbl JUCIUILIAHBI B
COOTBETCTBUU c IMOCTaBJICHHBIMH
MporpaMmMoi Kypca LelsIMH U 3ajauaMu
o0yuyeHusi; IpaBWIbHbIE, YBEPEHHBIE
JNEUCTBHS MO MPUMEHEHUIO MONy4eHHBIX
3HaHUII Ha TPaKTHKE, TPaMOTHOE U

JIOTHYECKHU CTPOMHOE U3JI0KEHUE
Marepuaia TpU  OTBETE, YCBOCHHE
OCHOBHOM 51 3HaKOMCTBO c

JOTIOJTHUTENBHON JTUTEPATYPOU;

- 70-89 OGamwioB  (omueHka
«XOpOILIO») - HaIW4ue TBEPABIX U
JIOCTaTOYHO TMOJHBIX 3HAHUH B 0OBEMeE
IIPOMICHHON IPOrpaMMbl JTUCLUIUIMHBI B
COOTBETCTBUHM C ILeNsAMH  OOy4YeHHS,
IpaBWJIbHbIE JEUCTBUS MO NPUMEHEHUIO
3HAHUW Ha MPAKTHUKE, YETKOE U3JI0KEHUE
MaTepuana, JOIYCKAIOTCS  OTICIIbHBIC

JIOTUYCCKUEC u CTUIIMCTUYCCKUC
MOrPEIIHOCTH, OOYYaIOMIMIC  YCBOWII
OCHOBHYIO JUTEPATYPY,
PEKOMEHIOBaHH YO B paboueii

ImporpaMmMe I CHHUIIJINHEL]
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- 60-69 OGawioB  (oueHKa
yIIOBJIETBOPUTENHHO) - HATUYHE TBEPBIX
3HaHUW B 00bEME MPOWJIEHHOTO Kypca B
COOTBETCTBMM C LEIAMU OOydeHus,
U3IIO)KEHUE OTBETOB C  OTACIbHBIMU
OIIMOKaMH, YBEPEHHO WCIPABICHHBIMU
Mocje  JIOMOJIHUTENbHBIX  BOIPOCOB;
MpaBUJIbHBIE B IIEJIOM JEHCTBHUS IO
MIPUMECHECHHIO 3HAHUI HA MTPAKTHUKE;

- wmenee 60 OamnoB (oreHka
HEYJOBJIIETBOPUTEIBHO) - OTBETHl HE
CBSI3aHBI C BOIIPOCAMU, HAIHYUE TPYOBIX
OmMOOK B  OTBETEC, HEIMOHUMAHHE
CYIIHOCTH U3JIaraeMoro BOIMpOCa,
HEYMEHHE TMPUMEHSITh 3HAHUS  Ha
MIPaKTHKE, HEYBEPEHHOCTh U HETOYHOCTH
OTBETOB  Ha  JIONOJHUTEIbHBIE U
HAaBOJISIINE BOIIPOCHI.

I1K -5,16,19

Jduckycenm, IOKJIAABI
KOMIIbIOTEPHBIMH
Npe3eHTANNSAMH)

(c

25 6aJlsIOB BBICTABJISETCS CTYICHTY, €CIIN
OH TPOJIEMOHCTPUPOBAN TIyOOKOE
3HaHUE TEMBI IUCKYCCUU; YMEHHE
W3JIaraTh CBOM UJICH, MBICITH; YMEHUE
OTCTaMBAaTh CBOIO MO3UIINIO; YMEHUE
JIeTIaTh BBIBOJIBI M IPOrHO3UPOBATH
pa3BUTHE CUTYAIIHUH;

20 GayI0B BHICTABIISIETCS CTYICHTY,
€CITH OH MPOJICMOHCTPUPOBAJl 3HAHUE
TEMBI TUCKYCCUU; YMEHHE U3JIaraTh CBOH
WJEU, MBICITH; YMEHHE JeJaTh BBIBOIBI;
15 GayI0B BBICTABIISIETCS CTYJICHTY, €CITH
OH TIPOJIEMOHCTPUPOBANI 3HAHHUE TEMBI
JMCKYCCHH; YMEHHUE H3JIaraTh CBOU HJIEH,
MBICJIH, OJHAKO HE yMEET JIeNaTh
apryMEHTUPOBAHHbBIC BHIBOJIBI;

10 GayI0B BBICTABIISIETCS CTYJICHTY, €CITH
OH TIPOJIEMOHCTPUPOBAJI 3HAHHUE TEMBbI
JMCKYCCHH, OJJHAKO HE YBEPEHHO
W3JIaracT CBOM WU, MBICIIH.

[Ipumepnas 6anbHO — pEHTUHTOBAs KapTa MO JTUCIHUTIIIUHE.

Buabl yueoHoii padoTsl

MakcuMaJdbHBIH 0211  3a4YeTHBI 0411
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IMocemenne JeKuuii 20 10

IToaAroToBKAa M BLINOJTHEHHE 50 30

AOMAIIHEro 3aJjaHus

Texymmuii KOHTPOJIb 20 10
IIpoMe:xyTOUHasI aTTeCTAIIUS 30 10
IK3aMeH

Hroro nmo tucuuninxe 100 60

CTYZ[GHTI)I JHEBHOI'O OTACIICHHUA B lCCMeCTpe BBIIIOJHAIOT [ABa WHAWBUIAYAJIBHBIX

nomarnHux 3aganus (tema | u tema 1) u konTponsHyto padory B aymutopun (tema Ill). JIBa

pasa cnaroT koiutokBuyM (tema | u remst 1 u 111)

Bo 2 cemecTpe — 7Ba JOMAIIHUX MHAUBUAYaAIbHBIX 3amaHus (Tembl 1V u V) u ayauropHas

KOHTposbHas padota (Tembl VI u VII). J[Ba paza caar0T KOJUTOKBUYM (BCE TEMbI)

B 3 cemecTtpe CTyneHTHl AHEBHOTO OTIEICHHS  BBIMOJIHSIOT JIBA WHJWBHIYyAIbHBIX

nomanraux 3ananus (tema I X u rema XI1) u xkonTponbHyr0 padoty B ayautopuu (tema VIII).

JlBa pa3a caarT KOJUTOKBHYM (BCE TEMBI)

6. IlepeyeHb OCHOBHOI U JONOJHUTEILHON Y4eOHOH JIUTEPATYPhI 1S

OCBOEHHUS Y4eOHOM IMCIUILIHHBI

6.1.0cHoBHAas IUTEpaTypa MO AUCHUILIHHE

1.

no

o U~

Hepesuna HII, Kapramesa JI.B. DnemeHTsl T€OpUHN BEPOSTHOCTEH M MaTeMaTHYECKON
cratuctuku PoctoB — Ha — [{ony, U3a. [T FODY, 2015.

I'mypman B. E. Teopus BeposiTHOCTEll 1 MaTeMaTHueckas cratuctuka. M., FOpaiit, 2016.
I'mypman B.E. PykoBOACTBO K pEHIEHUIO 3a7ad [0 TEOPUHM BEPOSITHOCTEH H
MaremaTuyeckou cratuctuke. M., FOpaiit, 2012.

Munopckuii B. I1. CoopHuk 3a1a4 1o Beicuieil matemaruke. M., @usmarnur, 2012.
ButHep I".I". Teopus BepoaTHocTen peHuke P/, 2012, MuH. O6p.Haykm

[TonoB A.M, CornukoB BH Bricmias marematuka st 53KOHOMUCTOB. J[J1s1 GakanaBpoB
Opaiit.M 2012

6.2. lonosiHUTeILHAS JIUTEpPATypa

1.

2.

®omun ['.I1. Marematnyeckue METOJbl U MOJEIM B KOMMEPYECKOU AESITEIbHOCTU. M.,
®duHaHCH U cTaThcTUKa, 2011,

Kynpsasues B. A., lemunosuu b. I1. Kpatkuii xypc Bbicmieir maremartuku. M., Hayka,
2011.

/. IlepeyeHb pecypcoB HH(POPMANNOHHO-KOMMYHHUKAINIMOHHOM CEeTH
«HTEepHET», HEOOXOAMMBIX /IJI51 OCBOCHHS Y4€OHOM TUCUMILINHBI

37



HNuTepHer — pecypcel
www.Math-Net.ru — umeercst cBOOOAHBIN AOCTYII (110 UCTEYCHHUH 3-X JIET CO THS
MyOJIMKAIMK ) K MaTeMaTHUeCKUM xypHaiiam Otnenenust Maremaruku PAH,
http://en.wikipedia.ru — co3ganHas moiIb30BaTEIIMUA HHTEPHET-3HIMKIIONEIN,
http://mathworld.wolfram.com — kpaTkue SHIMKIONEANYECKHE CTATHU IO MAaTEMAaTHKE,
http://eqworld.ipmnet.ru — perieHye pa3IMYHBIX TUIIOB YPaBHEHHIA, B TOM YHUCIIE,
mddepeHnnanbHbIX,
http://www-history.mcs.st-andrews.ac.uk — ctarbu 10 HCTOPUH MaTeMaTHKH
[Ipuk/IagHbIE MPOrpaMMbl U MAKEThl NPUKJIAJHbIX IPOTrPaMM:

Eclipse, NetBeans, Adobe Reader, jdk.

HHTEepHeT-pecypcChI:
http://www.eclipse.org/
http://netbeans.or

http://www.osborne.com

8. MeToauueckue yKazaHusi JJisi 00y4aIOIMUXCHA M0 0CBOECHUIO TUCIIUIIIMHBI

3AA0AHME Ne1. AHaJuTHYECKAs] TeOMETPHS HA MJIOCKOCTH.
JIAHBI BEPIIMHBI TPEYTOJIBHUKA A(1:3), B(-2;0), C(2;-1). HAWTH:
a) ypaBHEHUE CTOPOHBI AB;
0) ypaBaenue BoicoThl CJI, onymennoi Ha AB;
B) ypaBHeHHEe Meauanbl BE;
r) Touky nepeceuenus F npsameix C/] u BE;
1) ypaBHEHHE PsIMOH, Tpoxosiei yepe3 Bepiunny C napawiensHo AB. Crnenatb
YEPTEK.
Pemienue: a) [Ipsimast AB npoxoaut uepes nBe 3aannbie Toukn  A(1;3),

X=Xy _ V= Va .

1
Xp =Xy Vp—DVy

B(-2;0). Bocrionbp3yemcs hopmMyInoii:

x—_;:;;)—)x—l:y—_%,}ﬁx-i-z.

Takum obpaszom, y = x+2 — ypaBHeHue mnpsmoit AB. YrioBoit koad durmeHt
AB kap=1.
0) Buauane naiimem yrioBoit kodddurment npsmoit CI[ L AB. Bocnonb3yemcs

1
yCJIOBUEM MEPIEHIUKYISIPHOCTH MPSIMBIX: K= — . -1,
AB
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http://netbeans.org/
http://www.osborne.com/

TAK KAK HCKOMASI MPSIMASI MPOXOJMUT YEPE3 TOUKY C (2;-1), TO EE YPABHEHUE BYJEM
UCKATH B BUJIE V-Yc=Kca(X-Xc) = Y+1 =- (X-2) > y=-X+1.

[Tomyuum ypaBHenue BbicoThl C/I: y= -x+1.

B) Hailinem koopaunatel TOukMm E  —  cepemunnl  oTtpe3ka  AC:
X,+x. 1+2 3 V,+tye 3-1
X, = = = —; = = = l .
P 2 27T 2

Jlns cocraBinenus ypasuenus meananbl BE umeem nse touku: B(-2;0) u E (3/2;-1).

XoXp _y-ys , ®+2 _y=0  x+2 2 .4

Bocnonb3yemcs popmynoii: - - S y=
X, —x, .-y, 3/242 1-0 7 712 7777

CnenoBatenbHoO, ypaBHeHHe Meauansl BE: ) = %x + %_

r) Jusg Toro 4roObl HAaWTH KOOPAMHATHL TOYKU F, HYXHO pEIIUTb CHUCTEMY

YPaBHEHUN:

y=—-Xx+1

. — —x+1—gx+ﬂ—>gx——§—>x—l y—g
Y=g 7T T 3773

Touka F(1/3; 2/3) naiinena.

n) Yrinoeoi koad¢uuuent npsmoit CL || AB paBeH YIJIOBOMY KO3 (ULIHUEHTY
npssimoit AB, T.e. Kcr=1. Tak kak mpsmas CL mpoxomut uepe3 touky C, TO
noJb3ysich Gopmynoit y-yc=KeL(x-xc)— y+1=

=1(x-2) - y=x-3.

Taxum oOpaszom, ypaBHenue npsmoii CL: y=x-3.

3AAAHME No2. JIuneitnas anre0pa.

Pemmts cucteMy JIMHENHBIX YPAaBHEHUHN TPEMS METOJAMHU

a) metoaom Kpamepa;
0) metosioM ["aycca.

B) C MOMOIIbIO 0OPAaTHOIN MaTpPHUILIbI
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3x-2y+z=-7,

X+y-z=0,

4x-3y+5z=-3.
a) metoxg Kpamepa

Bperauciaum OIIPCACINUTCIIb CUCTCMBI, PA3JIOKUB €TO I10 3JICMCHTAM HCpBOﬁ

CTPOKHU.
3 -2 1
1 — 1 — 1 1
A=|1 1 -1 =3 + 2 -+ =
—3 5 4 5 4 -3
4 -3 5

=3(5-3)+2(5+4)+(—3—4) =17

Tax kak A#0, To cuctema coBMecTHa. Haitnem onpenenutenu Ay, Ay, As.

—2 1 -7
Av=|1 —1 o|=-1

3 5 _3

3 1 -7 3 —2 -7
Ay=l1 —-1 ol|=51 Az=|1 1 o0 |=34

4 5 _—3 4 -3 -3

[Tpumenus popmyny Kpamepa, momyanm
=-17/17=-1; y=51/17=3; z=34/17=2.
OtBeT: x=-1, y=3, 2=2.
0) metoa I'aycca.
1 mar: UroObl B NEPBOM YPaBHEHHHM CHCTEMbI KOIPOHUIIMEHT MpPU X CTall
paBeH 1, mepecTaBUM MeCTaMH TIEPBO€ W BTOPOE YPaBHEHUS CHCTEMBI.
[TocTaBneHHOW IETM MOXHO JOOWTHCS WHaye: 00€ YacTH TEPBOTO YpaBHEHHS

pa3aenuTh Ha 3.

3-211]-7 11 -10 11 -10
11-1210|>|3-21|-7|—>|0-54|-7|—>
4-35/|3 4-35|-3 0-79|-3

11 -11]0 11 -1 | O 11 -1 |0
01 —-4/57/5|—>|01-4/57/5 |—>|01—-4/57/5
0-7 9 |-3 0017/5(34/5 00 1 | 2
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2 war: C noMOILIBI0 MEPBOI0 YPaBHEHHUS HCKIIOYMM X U3 JIBYX IOCIEIYIOLIUX
YpaBHEHUI CUCTEMbI: YMHOXXUM MEPBOE ypaBHEHUE HA (-3) U CIIOXKHUM CO BTOPBIM,
3aT€M YMHOKHM Ha (-4) U CI0KHUM C TPETbUM YPABHEHHEM CUCTEMBI.

3 miar: OGe 9acTh BTOPOTO YpaBHEHUS pasaenuM Ha (-5), 9To0bl K03 puImeHT
IIPH ) CTaJ] paBHbIM 1.

4 mar: YMHOXas BTOPOE YpaBHEHME Ha 7, W CKIAAbIBasg €ro C TPETbUM, M3
MOCJIETHETO UCKITIOYAEM Y.

S mar: B mocneaHeM ypaBHEHMM TMPOW3BOJIMM JefieHne Ha 17/5, 4ToOBI
koxdduument npu Z cran paBHbiM 1. IIpamoii xon B meroae [Maycca 3aBepiiieH.
OOpaTHBIM X0JI0M HaxoAuM: X=-1, y=3, z=2.

OtBeT: X=-1, y=3, z=2.

B) € IOMOIIbIO 00PAaTHOI MAaTPHULIBI

X h,
Pemenue B 3TOM ciiydae paBHO |y =A1x h, |, Toe
z h;
AJA A TN AglA a by ¢
Al= B,/A B,/A By/A -06paTHa;1 Martpuia i MaTpuusl A=|a, b, ¢, |,
C,/A C,IA C4lA az by c4

h, | - cronbern cBOOOHBIX WICHOB, A - OIIPEACIUTENb 3TOM MaTpulibl. CocTaBUM
hy

MaTpPHILY, COCTOSIIYIO U3 KOA(DPUIIMEHTOB MPU HEU3BECTHBIX TAHHBIX CHCTEMBI:

3 =21
A=|1 1 —1| Bpruuciaum ee onpenenurens

4 -3 5

3 -2 1

i — 1 — 1 1
A=|1 1 -1 =3 +2 + =
-3 5 4 5 4 -3
4 -3 5

=3(5—-3)+2(5+4)+(—3—4) =17

Brerancnum anredpandeckue TOMOJTHEHUS
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b, ¢ 1 -1

A =" 7= =1.5-(-1)-(-3) =2
b, ¢ -2 1

A,=— = == = (-2-5-1-(-3) =7
b, ¢ )

A=t :‘ J1:_2.(_1)_1.1=1
a, C 1 —

B,=-| = ° :-‘ J1:-(1-5-4-(-1)):—9
a, Ci| |4 5
a; G| 31

, = - =3.5-1.4=11
ag C5 |4 5
3, C 31

Bi=- = =—‘ JJ:—(—1~3—1-1)=4
a, by 1

c =l = =1.(-3)-1-4=-7
ag bs| |4 -3
a; b 3 -2

C,=— = ‘|=- - (-3-3-4-(-2) =1
a; by| 3 -2

Cy=| = '|= ~3.1-1.(-2) =5
a, b 1 1

Tornma oOpatHas MaTpuila UMEET BU/I;

2/17  7/17 1/17
Al-|_9/17 11/17 4/17
~7/17 1/17  5/17

x) (2/17 -9/17 -7/17\ (3) ((2:3-9-1-7-2)/17
y|=[7/17 1117 117 |x|1|=|(7-3+11-1+1-2)/17 |=
z) w17 4117 5117 ) (2) ((@-3+4-1+5-2)/17

-17/17 -1
=|34/17 |=|2
17/17 1

OTMGTI/IM, YTO OTBCTHI, ITOJTYUCHHBIC IIPU PCIICHUN PAa3HBIMHA METOaMU,

COBIIAJIAIOT MEXKIY COOOM.
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3ATAHHE No3. Haiitu mpousBoHbIC JaHHBIX QYHKIWN: a) y= f ;
4/x"+4

1, x-2
0 =_In .
) T4 x+2

a) HalineM npou3BoiHy10 (GyHKIIMH, TOJIB3YSICh (POPMYIION MPOU3BOIHOM

(u} u'v—u'
oTHOIIeHusA (| — | = )

2
\% v

,_lx'\/x2+4—(\/x2+4)x B
Yy (x+4)

Bbraucium npousBoanyro v x* +4 . Tak kak f(x)=/u(x), rae u(x)= x>+4, To mo

TaOJINIIE TPOU3BOIHBIX CIOXKHBIX (PYHKIIMI HAXOIUM:

14

- u 2x x
V) ===~

—— x OTBCT:;.
_1 i +4_\/x2+4x:lx2+4—x2 _ 1 \/(?Cz+4)3
e (e ra) Ay
0)
, 1 x—2Y) 1 r 1 u(x
v =g 23] =g =355
vy (x=2) (=2 (x+2)—(x+2)(x—2)
”(x)_(xuj B (x+2) B
:1(x+2)—1(x—2): 4
(x+2)2 (x+2)2

[oxcrasnss U(X) u U(X), momyuaem

4
,_1(x+2)2_ 1
4 X=2  (x-2)x+2)
X+2
OtBerT: 21
x -4
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3ATAHHE Ne4.  HailTu HeomnpeneneHHble WMHTErpaibl. Pe3yiapTaThl MpPOBEPUTH

b depeHITupPOBaHUEM.

dx
—_— §) In xdx.
a) J-x'\/1nx+25 ) .[x ax

a) Ilycts Tpebyercss HaiiTh nmterpan [f(X)dX, mpudeM HEMOCPEACTBEHHO

nogo0park mepBooOpasHyto s f(X) Hemb3s. Crenmaem B TOJBIHTETPATbHOM

BBIPOKCHUH 3aMEHY TTEPEMEHHOM, ITOJI0KHUB:

x = (1), dv = g (t)dr, mosyanM [ £ (x)dx = [ £ ()’ ().

Oyukuuio x=@(t) ciaeayer BbIOMpaTh TaK, YTOOBI MOYKHO OBLIO BBIYHCIUTH
HEONPEJCICHHbI MWHTETpaJl, CTOAIIMKA B IIPaBOM 4YacTh paBeHCTBa. [lpu
MHTETPUPOBAHUHU MHOT/IA 1ieJiecooOpa3Hee Moa0HpaTh 3aMEHy MEPEMEHHOTO HE B

Buze x=¢(t), a t=¥ (X).

dx dt
— = [ =2Ji+c=2Jlnx+25+
I xvInx+25 I \/; ‘ ¥ ‘
[Tpumennm moactanoBKy INX+25=t, dx/x=dt.

1/x 1
JInx+25  xInx+25

(Vinx+ 25 +¢) =2.1/2-

[Tonyunnu noapIHTErpaIbHYIO0 (QYHKIIHIO.
OtBeT: 2V/Inx+25 +c.

6) UnTerpupoBanue mo 4yacTsim Iudv =uv— Jvdu

[Ipumenenue ee 1enecoodpa3Ho B TEX CIy4asiX, KOrja MojydaeMblid HHTErpal
Jvdu npoiie ucxoaHoro. OOBIYHO 3a «U» MPUHUMAIOT TaKyH (DYHKITHIO, KOTOpas
npu auddepeHnupoBaHiH yrpomaercs, a 3a dV — Ty 4acTh HOJBIHTETPATHLHOTO
BBIPAXKECHUSI, UHTErpaji OT KOTOPOIl M3BECTEH HIIM MOXKET ObITh Hal/ICH.

lenxdx, nonoxkuM U=Inx, dv=xdx, Torma du=dx/x, v=x%/2.
[To dhbopmyiie MHTErpUPOBAHUS IO YACTIM MOTydaeM

2 2 2
J‘xhlxdxzx—hlx—_[zdx=x—lnx—x—+c.
2 2 2 4

[IpoBepsiem:
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2 2 '

X X 1 1 1
Znx—-"—+c| ==(x*)'Inx+=x%(Inx) = =(x?) + (c) =
(2 2 ] 2( ) 5 (Inx) 4( ) +(c)

:xlnx+1x2£—£2~x+0:xlnx.
2 4

2 2
OtBeT: X hx-2 +c.
2 4

SA/IAHHE NoS. BbIUMCINMTE MI0mMans GUTYpPhl, OTPAHMYEHHOM JTHHUSAME: Y=X2 ,

y=2-x2.

31ech TUIONIAAb OTpaHWUYCHA JBYMs KpUBBIMH. CIe0BaTelbHO, BHIYHCIICHHUE €€
IIPOU3BOIUM T10 popmyre: S= .[( £,(x) = £,(x))dx.

Onpenenum mnpeaensl UHTErpUpoBaHus. [ns 3Toro HailieM TOYKU MepecedeHust

napa6on y=x’u y=2-x, T.e. pElIUM CUCTEMY

e

y=2-x2. —  x?=2-x%, um 2(x-1)(x+1)=0, otkyna x1=1, xo=-1.
Kpome Toro, yuutsiBast 4eTHOCTh (PYHKIUHN, T.€. CHAMMETPUYHOCTD TUIOIIATN

OTHOCHUTENBHO OcH Oy, MOTy4InM:

1 1 X3
§ =128, = 2f([2-x?)- x2Jix = 2] (2— 2x?)dx =4(x -7 )6=4(0-1/3) =8/3(ex)
0 0

Orser: S=§ (ex?).

34/1AHH ENoG. Haiitu obmiee (a) u yactHoe (0) pemenue quddepeHnnanbHbIX
YPaBHEHUN:

a) xy+(x+1)y=3x%%; 6)y'-4y'+3y=e¥, y(0)=3, y/(0)=9.

Pemenue:

a) xy+(x+1)y=3x%™.

epenuimem ypaBHeHue B Bujge V'+*2 y =3xe™ | yunthiBas, uro npu x=0, y=0.
3nece P(x)=(x+1)/x; Q(x)=3xe™.  CnemoBareabHO, HUMEEeM  JHUHEHHOE
muddepeHnuanbHOe  ypaBHEHHME MEPBOrO  MOpSAAKA. PemmMM  €ro  Meroiom
Bepuymm. Caenaem 3ameny y=uv, y'=u'v+uv/,

Toraa ypaBHEHUE IPUMET BUL:

UV+UV+(X+1)/x*uv=3xe™;
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u(v+(x+1)/x*v)+u'v=3xe™.
[Totpebyem, utoObl V+(X+1)/Xx*v=0 umu dv/v+(x+1)/x*dx=0.
Nurerpupys u nonaras C=1,
nonygaeM In v +x+ In x=Inc , v=eXImxine= € o~ v="—.
X

Toraa ans U(X) monyuum ypasaenue Uv=3xe> wumm (u'e™)/x=3xe™,

Pasnenus nepeMeHHBIE U IPOUHTErPUPOBaB, moayunm du=3x%dx,  u=x3+c.

3 -x
+
3HaUUT y = (x—ch - o0miee pelieHue.
X

OtBeT: y= M
X

0) y' =4y +3y=e",(0)=3,y'(0)=9.

Pemenne: Pemum cHauana ogHopogHoe ypasHeHue y/-4y+3y=0
CocTaBMM XapaKTEPUCTUUECKOE YPABHEHHE

k%-4x+3=0, x1=1, k=3 —eliCTBUTENILHbIE KOPHHU,

pasnmunbie yo(X)=c1€*+coe*,

Havimem tenepp 4acTHOE pELIEHME HEOAHOPOIAHOIO YpPaBHEHUSA y(x) =ce®™, TK.

0=5 He sBIAETCS KOPHEM XapaKTEPUCTHUECKOTO ypaBHeHHs. Tak kKak y (X)

o

ABJCTCA PCIICHUCM HAIICIO YPABHCHUA, TO, Haﬁﬂﬂ Yy, y H IIOACTaBHB BCC B

YpaBHCHUEC, MbI ITOJTYYHUM:

25ce *-4*5ce*+3ce’*=e"%,
8ce™=e*, 8c=1, c=1/8,  (x)= %es".
Tora y(x) = yo(x)+ y (%),

— X 3x 1 5x
y(x)=c1e*+coe’*+ ge -pelIcHuE.

Haitnem yacTtHOE pelienne, HCIoyb3ys HaYalbHbIE YCIIOBUS:

y(0)=3,  3=citca+1/8,
y/(o):9, )/(x)zclex+3 coe*+ g e,

y/(0)=c1+3c,+5/8=9.
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Hrak, nony4uunu g ONpeaesIeHUs C1 U C2 CUCTEMY YPaBHEHUM:

C1tCo= 23
8

N _ 1 X 2 3 3x 1 Sx _
y(x) = g¢ T2y +ye 4acTHOE penieHne nudepeHnrnaIbHOr0 ypaBHEHUS.

OrBer: le" +1—1e3" 1o
8 4

SA/IAHHE No7. Haiitn nHTEpBaN CXOIMMOCTH CTENIEHHOTO Psiaa Z a,x";
n=0

A= 1
2n+1)-3"

Pemenue: an= 1 a,, = ;1
(2n+1)-3" (2n+3)-3"

Rzlim| a, |=h.m(2n+3)3"“ 3
=eq, +1) == (2n+1)3"

CrnenoBaTenbHO, psAa aOCOMIOTHO CXOAUTCS B uHTEepBajie (-3;3).

Ha xonuax naTepBana nmeem:

0 3}1 0 1
1) x=+3 Pa —
) 8 ~(2n+1)3" ,,Z_;‘ 2n+1

S 1 o

CpaBHI/IM €ro ¢ rapMOHHUYCCKHUM Z —. Tak kak rapMOHHNYCCKHUHU PALd paCXOOHUTCA,
n=1

TO PaCXOAUTCSA U paCCMAaTPUBAECMBIN PS/I.

_ o (9)" &)
2)x=-3. §(2n+1)3" _§2n+l

n

, YIOBJIETBOPSIET YCIOBUSAM IIPU3HAKA

) 1
>l _y_ u lim =0,
2n+1 2n+3 n—>o 2pn +1

JleiiOHuMIA, TOCKOJIBKY 11 HETO v, =

CrnenoBatenbHO, IPU X=-3 UCXOHBIN PsiJ CXOIUTCSA YCIOBHO.

Ortser: [-3;3).

3ATAHHE No§. Pemute 3amaun a) u 0).

47



a) [laccaxxup MOKeT KynmuTh OWIJIET B OJHOU M3 TpeX Kacc. BepoaTHOCTh TOTO, 4TO
OH HampaBuTcs B 1-10 kaccy paBHa 1/2, Bo 2-10 -1/3 u B 3-10 -1/6. BepostHOCTh
TOTO, YTO B YKa3aHHBIX KAacCax HET HY)KHBIX eMy OusieToB paBHa: 1/5, 1/6 u 1/8.
Pemenue:

Haiinem BepoATHOCTH TOTO, YTO MHACCaXKUpP NPUOOPETEeT HYXKHBIM eMy OHIIeT.
Beenem rumotesst Hi - maccaxup oOpatwmiics B i-t0 kaccy. Mmeem P(Hi)=1/2,
P(H2)=1/3, P(Hz)=1/6. BeposSTHOCTH TOro, 4r0o, OOpAaTUBIIMNCH B I-I0 Kaccy,
NacCaKup NpuoopeTeT Ouser, OyayT paBHBI:

P(A/H1)=4/5, P(A/H2)=5/6, P(A/H3)=7/8.

[ToactaBisist 3T BeIUYUHBI B (DOPMYITy TIOJIHOM BEPOSATHOCTH, MOIYYUM HCKOMYIO
BEPOSITHOCTD

P(A)=1/2*4/5+1/3*5/6+1/6*7/8=593/720=0,824.

Haiinem BepoATHOCTH TOro, 4YTO Taccaxkup mpuodbpen Owier B 1-oif Kacce.
Hcnionb3ys bopmyny barieca, UMEEM
P(H1/A)=(P(H1)P(A/H1))/P(A)=(1/2*4/5)/(593/720)=

=288/593= 0,486

AHAJIOTUYHO MOXHO HAUTH BEPOATHOCTH TOTO, YTO MACCAXKUP MPUOOpen OUIIET BO
2-i1 u 3-i Kaccax.

15
P(H,)P(A/H,) 3 ¢ 200

P(H,/ A) = = == 20337
(H./4) P(A) 593 593 7
720
L
PH /A):P(Hs)P(A/Hs):6 8 _105 177
’ P(4) 593 593 7

720
5) BEPOSITHOCTb TOI'O, UTO W3JEJME BPAKOBAHHOE, PABHA 0,125. HAIJIEM
BEPOSITHOCTb TOI'O, YTO CPEJY 12 M3EJINI HE BYIET HU OJITHOI'O BPAKOBAHHOTO.
Pemenne: HWmeem n=12, m=0, p=0,125=1/8, q=7/8,
torna P12(0)=C%2(1/8)°(7/8)'?=0,251.
Haugepositheiiee uncino K, 6pakoBaHHbIX uzaenuit u3 12 Haxonum 1o dopmyiie
np- g<Ko<np+p;
12*1/8-7/8<K,<12*1/8+1/5; 5/8<K.<13/8,
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orcrona Ko=1.

BEPOSITHOCTb TOT'O, UTO OJTHO U3 12 N3AEJNI BPAKOBAHHOE PABHA
P12(1)=C1,1(1/8)}(7/8)11=0,431
BepositHocTh TOTO, uTO OyneT Oonee omaHOro OpakOBaHHOTO u3jenus (T.e. HE

MCHEC I[BYX), MOXXHO BBIYHUCIUTDb TaK

P12(m>1)=1-P12(m<2)=1- (P12(0)+P12(1))=0,318

3ANAHUE Ne9. 3anaH 3aKOH paclpeleseHHs] TUCKPETHON CIy4ailHOW BEIUYHHON

X:

X -4 -2 0 2 4 6 8
P 0,05 p 0,12 0,23 0,32 0,14 0,04
Haiigure:

a) HEM3BECTHYIO BEPOSITHOCTb P;

6) MAaTCMAaTHYCCKOC OKHNAAHHNC M, AUCTICPCHIO Du CPCOHCC KBAAPATHICCKOC

OTKJIOHEHHE G JIAHHOU CIIy4alHOU BEJIIMYUHBI,
B) pyukuuio pacupeaenenus F(X)
Pemenue:

a) TaK KaKk CyMMa BCEX BEPOSTHOCTEHN JOJKHA PAaBHATHCSA €IMHULE, TO MOJIYYUM
ypaBHEHUE:
0,05+p+0,12+0,23+0,32+0,14+0,04=1 Orcrona p+0,9=1 u p=0,1
0) MmaTemMaTHueCcKoe OXxuaanne M-3To cymMa Bcex MPOU3BEACHUN 3HAYCHU
CJIIy4allHOM BEJIMYMHBI HA UX BEPOSITHOCTH
M= (-4)-0,05+(-2)-0,1+0-0,12+2-0,23+4-0,32+6-0,14+8-0,04=
=-0,2-0,2+0+0,46+1,28+0,84+0,32 = 2,5

Jucrnepcus D = i(xi ¥ xp, - M? =(-4)2-0,05+(-2)?-0,1+02-0,12+

i=1
+22.0,23+4%.0,32+6%:0,14+8%-0,04-(2,5)*=0,8+0,4+0+0,92+5,12+
+5,04+2,56-6,25=8,59

CpenHee KBaJIpaTUYECKOE OTKIOHEHHUE G = VD =,/859=29
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B) Ecin x< -4, 1o F(X)=P(X<x) =0

Ecmm -4<x< -2, o F(X)=P(X<x) =0,05

Ecmm -2<x< 0, To F(X)=P(X<x) =0,05+0,1=0,15

Ecimm 0<x< 2, to F(x)=P(X<x) =0,05+0,1+0,12= 0,27
Ecnu 2<x< 4, to F(X)=P(X<x) =0,27+0,23=0,5

Ecmu 4<x< 6, To F(X)=P(X<x) =0,05+0,32=0,82

Ecmm 6<x< 8,10 F(X)=P(X<x) =0,82+0,14= 0,96

Ecmm x> 8,10 F(X)=P(X<x) =0,96+0,04= 1

Wrak, pyHkuMs pacnpeesieHnst MOXKeT ObITh 3amucaHa TaK

0, mpu x < -4

0,05 mpu -4 <x < -2
015 mpu-2<x<0
0,27, mpu 0 < x <2
0,5, mpu 2<x<4
082, mpud <x<6
0,96, mpu 6 <x <8

1, mpu x > 8

F(x) =

9.UndopManinoHHO-TEXHOJIOTHYECKOE o0ecnedeHne 00pa3oBaTeIbHOI0
npouecca no y4eOHoii JuCuIInHe

9.1.UudopManiuoOHHbIEe TEXHOJIOTHH

Ha3BaHune peKoOMeH1YeMBbIX TEXHHYECKHX Homepa Tem

1 KOMIILIOTEPHBIX CPeACTB 00y4eHHUs
Tectupyromas KOMIBIOTEpHAs pOrpaMmma
1 JUISL TEKYILETO U IIPOMEXKYTOYHOI' O Bce temsl
KOHTPOJIA Ka4€CTBA YCBOCHUA NV CHUIIIIMHBI

Ne n/m

9.2 IPOTPAMMHOE OBECIIEYEHHE

Hoctyn k ObC «Jlanp» n OBC «Hanumonansuelii nudposoit pecypc «Pykont», 3bC
«3HAaHUYM».

KommnekroBanue ¢oHAa TPOBOAUTCA  OMOJMOTEKOM C  ydeToM TpeOOoBaHMIA
locynapcTBeHHBIX 00pa30oBaTENbHBIX CTaHAAPTOB crenuanbHocTed BO, yd4eOHBIX MIIaHOB, B
COOTBETCTBUHU C JUIEH3MOHHBIMU HOpMaMH. [lononHenne KHuKHOro (oH1a MPOBOAUTCS 3a CUET
npuoOpeTeHHs] U3JIaHUI M0 KOHKYpPCY M TOCYIapCTBEHHOMY KOHTPAKTy C M3AaTelbCTBaMH, IO
KarajgoraM  OMONMOTEYHBIX  KOJUIEKTOPOB, CO  CICHUATH3UPOBAHHBIMU  ONTOBBIMH
KHUATOTOProBBIMH (upMaMu. [Ipyu 3TOM MpenMyIIeCTBEHHO 3aKyMaroTCs YYeOHHKH U ydeOHBIC
nocobusi, umeronme rpudp YMO u MunucrtepcTtBa oOpa3zoBaHuss W Hayku Poccuiickoit
®eneparuu.
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10 .MaTepuajbHO-TeXHHYECKOe o0ecnedeHne TUCIUNINHbI:
OobopynoBanmue:
— TPOCKIIMOHHAS aIllaparypa i JIEMOHCTPAIMK ITPE3eHTAIUH,
— MCPCOHAJIBbHBIC KOMIIBIOTCPHI.

11. O6pa3oBaTe/ibHbIE TEXHOJOTHHU
[Ipu npoBeneHMM ayaUTOPHBIX 3aHATHI HCIOJIB3YIOTCS CIEAYIOIINE 0Opa3oBaTeIbHbIC

TEXHOJIOTHH:

— MYJIbTUMEAUNHHBIE 00bICHEHHS MaTepuaa

— DJIEKTPOHHBIE (DOPMBI KOHTPOJIS

— CaMOTECTUPOBAHUE CTYICHTOB

TpamuuuonHas JekuMs, TPAOULIUOHHOE IPAKTHYECKOE 3aHATHE, YHOPAXHEHUs U
KOHTPOJIbHBIE PabOThI, JOMAIIIHUE 3a/1aHUS.

Ha ka)xaoM mpakTH4ecKoM 3aHsITHH, IOMUMO pa30opa TEOPETUUECKUX BOIPOCOB, CTYIEHTHI MO
PYKOBOJACTBOM IIPEIIOAABATENS CAMOCTOATEIBHO PELIAIOT 3aJadd IO TEKYIUMM TEeMaM U3

COOpHUKOB 3a/1a4, pa3pabOTaHHBIX MPETOAABATEIAMH Kadeapsl.
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JIucT perucrpanuu u3MeHeHUH

denepaabHOro roCy/1apCTBEHHOI'O
00pa3oBaTENBLHOIO cTaHJapTa BBICILIETO
0o0pa3oBaHMsl 1O  HANpPaBICHUIO  MOATOTOBKH
19.03.02_IIpoayKThl NUTaHUS W3 PACTUTEIBHOTO
CBIpbsI TIPO(MIH MOATOTOBKK TexHomorust xieoa,
KOHJIUTEPCKUX MAKApOHHBIX H3/eiHi, (ypOBEHb
OakanaBpuarta), YTBEPKICHHBIM PUKa30M
MununcrepcTBa 00pa3oBaHusl U Hayku Pocchiickoit
®enepannu ot 4 nexadps 2015 r. r. Ne 1429 B cBsizu
c mepexoaoM Ha HoBble cTanaaptsl, ¢ ®T'OC BIIO
Ha ®PI'OC BO (D@I'OC 3+)

[Iporokon 3acenanus
Kadeapsl
Ne 1
oT «29 » aBrycra
2017 rona

Ne ConepxaHve U3MEHEHUS PexBu3uTEI Hara
n/n JIOKyMEHTa BBEICHUSI
00 yTBepXJIEeHUH | U3MEHEHUS
W3MCHEHHUS
1. | YTBepxaeHa U BBeleHA B JICMCTBUE Ha OCHOBAHUU
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