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1. lean u 3a7a49u TUCUUILIHHBI

Lesabro MaTemaTHuecKoro oOpa3zoBaHus OakanaBpa sBIAETCS: 00yUeHHE CTYIEHTOB OCHOBHBIM
MOJOKEHHMSIM M METOJIaM MaTeMaTHKH, HaBBIKaM MOCTPOSHHSI MaTEMAaTHYECKUX JIOKA3aTENbCTB IIy-
TEM JIOTUYECKUX PacCyKICHHUI, METO/IaM peIIeHuUs 3a/1a4.

3agayaMm M3y4YCHUS JUCHUIUIMHBI SBISETCS OOydYeHHE CTYIEHTOB OCHOBHBIM MaTeMaTHue-
CKUM METO0/1aM, MX 3HAKOMCTBO C Pa3JIMYHBIMH MPHIIOKEHUSIMH 3TUX METOJIOB K PELICHUIO MPaKTH-
YeCKUX 3a/1a4, Jejias Py 3TOM YIIOp Ha T€ pa3zeibl MaTeMaTHKH, KOTOPHIE UMEIOT BKHOE 3HaUe-
HUE [ TOTO WJIK MHOTO MPO(UIIS MOATOTOBKH CIICIIHATUCTOB.

2. MecTo AMCIMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Maremaruka otHocuTcs K oOs3arenpbHoM vyacth PI'OC BO 1o HampaBIEHHIO ITOATOTOBKH
09.03.02 MHdopMaIiOHHBIE CHCTEMBI U TEXHOJIOTHH.

JlaHHasi MUCUUIUIMHA SIBJISETCS TMPEALISCTBYIOMEH Ui CIEAYIOIUX €CTeCTBEHHOHAYYHBIX U
o0menpodecCHOHANBHBIX YUCOHBIX JUCIHUILINH, IPEIYCMOTPEHHBIX B YUEOHBIX TUTAHAX HAIpaBlie-
Hus «HbopMaIrmoHHbBIE CUCTEMBI U TEXHOJIOTUN»: JKOHOMHUKA, UHpopMaTrka, AHaIU3 OOJBIINX
naHHbIX, [IporpammupoBanue.



3. Ilepeyenn NJaHMpPyeMBbIX Pe3yJIbTATOB 00YUYE€HUSs 1O JUCIHUIINHE

(MO/1yJ110), COOTHECEHHBIX C MHAMKATOPAMU JOCTHKEHUS KOMIIEeTeH NI

Tab6muna 1

[Inanupyemble pe3y/bTaThl

Ko mo ®I'OC NHaukaTopsl 10CTHKEHUS 0o0y4eHHUsI O AUCHHUILINHE
3YB)
OomenpogeccuoHaIbHbIE
OIIK-1.1. IIpumeHsieT OCHOBBI 3HATB: METOJBI PELLEHHS CH-
MAaTeMATHKH, QU3NKH, BBIYHC- CTeM JIMHEHHBIX alredpande-
OIIK-1. JIUTEIIBbHOU TEXHUKH U IIPO-

Cniocoben npume-
HSTH €CTECTBEHHOHA-
YUHBIE U OOLIICHHKE-
HEepHbIC 3HAHUS, Me-
TOJIbl MaTeMaTH4E-
CKOTO aHaJIN3a U MO-
JIeTUPOBAHMSI, TEOpE-
THYECKOTO M JKCIIe-
PUMEHTAJIBHOTO UC-
CIIe/IOBaHUS B MIPO-
(beccroHaNbHOM nes-

rpaMMHUPOBaHUSA

OIIK-1.2. Pemaer cranaapt-
HBIE PO ecCHOHANTBHBIC 3a-
Jla4y¥ ¢ IPIMEHEHUEM ecTe-
CTBEHHOHAYYHBIX U OOIIEHH-
KEHEPHBIX 3HAaHHH, METOZ0B
MaTeMaTUYECKOr0 aHAIN3a 1
MOACIINPOBAHUA

OIIK-1.3. IIlpunumaer yyactue
B TEOPETUYECKOM U DKCIIEPH-

CKUX YpaBHEHHi1, OCHOBBI 1U(]-
bepeHInpOoBaHMs U UHTETPUPO-
BaHUs QYHKUUHN, perIeHUs
nuddepeHIaIbHBIX YpaBHe-
HUM.

YMerb: IpUMEHATH CBOU 3Ha-
HUS K PEIICHUIO MPAKTUIECKUX
3ajay.

Baaaerb: MeToaMHu pelieHus
3a/1a4y areOpsl ¥ TEOMETPHH,
nudepeHIMaTbHOTO U UHTE-

TCMBEHOCTH: MEHTAJILHOM HCCIICOBAHUIX

. IpajJbHOTO UCYUCIIECHUS, TU]-

00BEKTOB MpOo(dheCcCHOHATTLHOM .
(dbepeHInaTbHBIX YPAaBHCHHIA.
JCATEIbHOCTH
OIIK-8.1. 3Haer mareMaTuky, 3
METONOJOTHIO M OCHOBHBIC HaThb OCHOBHBIC ITOJI0KCHUS
METOIbI MAaTeMaTHYeCKOTO TEOpHUH BEPOSITHOCTEH U MaTe-
MOJIEIIUPOBAHUS, KJ‘[aCCI/I(bI/I— MaTHYECKOU CTaTUCTHUKH, TCO-
OIIK-8. KallMi0 M YCJIOBUS NPHUMCHE- puH psiioB.

Cnocob6eH npu-
MCHATH MaTE€MaTHu4C-
CKHE MOJICIIH, METOIBI
U CPEJICTBA MPOCKTH-
poBanus nHpopmaIu-
OHHBbBIX M aBTOMATH-
3UPOBaHHBIX CUCTEM

HUS MOJIEJICH, METOJIbI U CPEJi-
CIBa IIPOCKTUPOBAHUA HH-
(OopMaLlMOHHBIX U aBTOMATH-
3UPOBAHHBIX CUCTEM, WHCTPY-
MCHTAJIbHBIC Cpe,Z[CTBa MOJIc-
JUPOBAHUS U TIPOSKTHPOBAHUS
OIIK-8.2. ITpoBoauT Moa€eIu-
pOBaHHE TIPOIIECCOB U CHCTEM
C MPUMEHEHHEM COBPEMEHHBIX
MHCTPYMEHTAJIBHBIX CPEACTB

YMerhb: n0ab30BaThCs MaTEMAa-
TUYECKOU JIUTEPATYPOU I U3y-
YEHUS] HH)KEHEPHBIX U SKOHOMH-
YECKUX BOIIPOCOB.

Baaaers: meTonamu nocrpoe-
HUS MAaTEMAaTHYECKUX MOJENe
JUIS 337124, BO3HUKAIOIINX B
MHKEHEPHO-3KOHOMUYECKOMN
IIpaKTHKE.




4. O0béM TUCHMILIMHBI M BUbI Y4eOHOH padoThI

Bcero CemecTpbl

Buj yue6Hoii paéoThbl H/3au.el.
ODO, 4

0®0 1 2 3 4
KonrakTtHas pabota(Bcero) 256/7,11 68 64 60 64
B ToMm uncne:
JNEKIUH 128 34 32 30 32
npaktuueckue 3ausaTus (I13) 128 34 32 30 32
CamocTosiTeabHAs paGoTa 356/9,9 112/3,1 | 8022 | 84/23 | 80/2,2
B ToMm uncne:
BBITOIHEHUE TUchbMeHHON CP 72 18 18 18 18
IToaroroBka k I13 45 18 10 10 10
HO,Z[I‘OTOBE(a k KP o 32 ] ] ] 3
pyOEKHOM aTTecTanuu
H3yYEHHUE BOIPOCOB, BHIHECEH-
HBIX Ha CAMOCTOATEIBHOE U3Y- 135 50 26 30 26
YyeHue
:}(])HFOTOBKa K DK3aMeHy / 3a4e- 7 18 18 18 18
Bua oTueTHOCTH IK3. IK3. IK3. IK3.
Obwast Tpyoémrocts 612/17 180/5 | 144/4 144/4 | 144/4
JTUCHHUILINHEI 4/3.e]1.

Tabauua 2



5. Conepxkanue y4eOHOM M CHUNINHbBI

5.1. Pa3nenbl AUCHUIINHBI U BBl AyIMTOPHBIX 3aHATHI

Tabnuma 3
Pacnpenesienne 4acoB no BUaaM
Ne HaumeHoBaHue pa3jaesa 3aHSITHIl
n/n JTUCIUIIINHBI K m Beero
1 cemectp
Bcero 34 34 68
1 Jlunetinas anredpa 8 8 16
2 | DneMeHThl BEKTOPHOU ayireOphl 8 8 16
3 AHaJMTHYECKasi TEOMETPUS 8 8 16
4 BBenenue B MaTeMaTHUECKUN aHAIIN3 10 10 20
2 cemecTp
Bcero 32 32 64
5 I[I/I(b(bepeHuHaJELHoe ncuucieHne 20 20 40
($YHKIMU OJTHOM MepeMEHHOM
6 DYHKIIMU HECKOJIBKHX MEPEMEHHBIX 12 12 24
3 cemecTp
Bcero 30 30 60
7 | IHTErpanpHOE NCUKUCIEHUE 18 18 36
8 | JIuddepennmanbHabie ypaBHEHUS 12 12 24
4 cemecTp
Bcero 32 32 64
9 Psanpr 14 14 28
10 OcHoOBBI TeOpHH BEPOATHOCTEH 1 Ma- 13 13 36
TEMaTUYECKON CTAaTUCTUKH
Hroro 128 128 256




5.2. JIeKIIHOHHLIE 3aHATHS

KonnyecTBo yacoB, OTBEAEHHBIX HA Pa3Jebl, yKa3zaHo B Ta0II. 2.
Ta0nuua 4

HaumMmenoBanue
AUJAAKTHYECKOM Conep:xanue pa3jieioB
eIMHMIBI (pa3ae.)

NeNe
n/n

1l cemMmecTp

Onpenenurenu 2-ro U 3-ro MOPSAKOB, UX CBOMCTBa. MUHOp U aj-
redpandyeckoe JIOMOJIHEHUE 3yeMeHTa ompenenurensd. Ilonstue o6
olpejieNuTeNe n-ro nopsaka. Pemienue cucreM JHMHEWHBIX ypaBHe-
Huii meronoM Kpamepa. Ilonstue o marpune. CinoxkeHue, BbIUMTA-
HUE MaTpUll, YMHOXXEHHE MaTpHIbl Ha YHCIO. YMHOXKEHHUE JBYX
matpull. OOpaTHas MaTpuia. MaTpu4Has 3aluch U MaTPUYHOE pe-
IEHWE CUCTEM ypaBHEeHMH. Mertop ["aycca pemeHust cucteMm JIMHEH-
HBIX YPaBHEHUM.

1 Jluneiinas aaredpa

Bekropnas anreOpa. [lonstue Bekropa. JIuHeiiHble omepanuu Hax
BekTopaMu. [loHsiTHE NTMHEHHON 3aBUCUMOCTH BEKTOpPOB. JIMHEHHAas
3aBUCUMOCTBb BEKTOPOB Ha IUIOCKOCTH. ba3uc Ha minockoctu. IIpoek-

JIEeMEeHTBbI us BEeKTOpa Ha och. CKalspHOE, BEKTOPHOE, CMEIIAHHOE IPOU3BE-
BEKTOPHOI1 aJredpbl | JEHNUS BEKTOPOB M UX CBOWCTBA. Y CIOBHSI KOJUNIMHEAPHOCTH, OPTOIO-
HaJIbHOCTU M KOMIUIAHAPHOCTH BEKTOPOB. Hampasmistoniye KocuHy-
Cbl BEKTOpPOB. I'€OMETpUYECKUN CMBICII BEKTOPHOIO U CMEIIAHHOIO
MPOU3BEICHHUIA.

CucreMpl KOOpIMHAT Ha IJIOCKOCTU. PaccTosiHue MEXIy TOYKaMHU.
Jlenenue oTpe3ka B JaHHOM OTHomeHWHU. [Ipsmasi Ha TMIIOCKOCTH.
PaznuuHble ypaBHEHUS NPSAMOM Ha INIOCKOCTU. PaccTositHue OT TOYKH
10 TPSAMOM. YTOJI MEXAy NPSIMBIMU U YCIIOBUS NEPHEHAUKYISIPHO-
CTH U MapaJuleIbHOCTU NMpsMbIX. KpuBbIE BTOPOTO MOPSAKA: OKPYXK-
HOCTB, 3JUIHIIC, TuniepOoa, mapadosna. [IpuBeaeHne Kk KaHOHUYECKO-
My BUJY YpaBHEHUM KPUBBIX BTOPOIO MOPSAKA.
AHaJIMTHYECKAsA [Inockocth. PaznuuHbie ypaBHEHUS IIOCKOCTH. PaccTosHue OT TOY-
reoMeTpus KM JI0 IJIOCKOCTH. YTOJ MEXIY IUIOCKOCTSIMH. Y CJIOBUS Mapaljieib-
HOCTH M MNEpPHEHIUKYISPHOCTH IulockocTed. Ilpsmas B mpocrtpan-
cTBe. PasiinmuHble ypaBHEHUs NPSAMOU B IIPOCTPAHCTBE. YTOJ MEXKIY
MPSAMBIMU. Y CIIOBUS NApAJIIEIbHOCTH U MEPIEHANKYJIIPHOCTH Mpsi-
MBIX. YTOJ MEXAy IPsIMOM M IJIOCKOCTBIO. B3auMmHOE pacrosoxe-
HHE TPSIMOM U TUIOCKOCTH Touka nmepecedeHus NpsiMOr U MIIOCKOCTH.
Kpussie BTOporo nopsiaka. [lpuBeneHue ypaBHEHUH KPUBBIX 2-TO
MOPsIAKA K KAHOHUYECKOMY BH]TY.




BBenenue B MaTema-
THYECKHI aHAJIN3

[Ipenen ¢ynknuu. beckoHewHO Mainble (YHKIMH W WX CBOWMCTBA.
beckoneuno 6onpive GYHKIUU U UX CBSA3b C OECKOHEYHO MaJIbIMHU.
OcHOBHBIE TEOpEMBI O Mpenesiax. TUnbl HEONPeASICHHOCTEN U TPU-
Mepbl UX packpbiTus. IlepBbiii 3ameudarenbHblil peaen. CpaBHEHUE
OCCKOHEYHO MasbIX (PYHKIHUNA. DKBUBAJECHTHBIE OECKOHEYHO MaJIbie
¢bynkuuu. Bropoii 3ameuatensHblil nipenen. [loHsTHE HEMpepBIBHO-
cti ¢pyHKuuu. OgHOCTOpOHHME Tpeaenbl. Touku pa3peiBa GyHKINH,
ux knaccuukanus. CBoiicTBa QyHKUINH, HEMPEPHIBHBIX HA CETMEH-
T€: OrPaHUYEHHOCTb, CYIIECTBOBaHNE HAaUOOJIBIIET0 U HAMMEHBIIETO
3HAUEHUH, IPOMEKYTOUHbBIE 3HAUCHHUS.

2 cemMmecTp

JAudpdpepennuaibHoe
HCYHCIeHHE
(pynkuum ogHoi
nepeMeHHOi

Omnpenenenue NMPOU3BOJIHOM, €€ T€OMETPUUECKUNH U MEXaHWYECKUM
cmeicnt. IlpaBuna muddepenmupoanus ¢yHkuuid. [IponsBogHbIe
OCHOBHBIX 3JIeMEHTapHbIX (QyHKUuH. J(uddepeHnmpoBanue Ciox-
Hoit (pynkiuu. [IpousBogubie GYyHKIIMI, 3aJaHHBIX HESIBHO W Tapa-
metpuuecku. uddepennnan (QyHKIUH U €ro TeOMETPUYECCKUI
cMmbicnt. CBsa3p nuddepermana ¢ nmpou3BogHON. VHBapHaHTHOCTH
dopmbl quddepennmana cinoxuoil pynkuuu. Csazp Mexay audde-
PEHIIMPYEMOCTBIO U HEMpephIBHOCTHIO. [IponsBoaubie u auddepen-
MBI BBICIIUX MOPSIKOB. OCHOBHEBIE T€OpEeMbI 0 AuddepeHIupye-
MbIX pyHkuax: @epma, Pomns, Jlarpanxka, Kommu. [TpaBuno Jlonu-
tang. Touku skctpemyma ¢yHkiuu. Heobxoaumoe u JocTaTodHoe
YCIIOBUS CYILIECTBOBaHMs 3KcTpemMyma. Hambosbiee u HaMeHblee
3HadeHus: QyHKmMH, quddepeHnrpyeMoir Ha orpeske. Mccnenosa-
HUE BBIMYKJIOCTH (PyHKIMU. Touku mepermda rpaduka QyHKIUH.
Acumnrtotsl rpaduka Gpynxmun. O6mas cxema uccieqoBaHus QyHkK-
UM ¥ TTOCTpoeHus e€ rpaduka.

DOyHKIUHA
HECKOJIbKHNX
nepeMeHHBbIX

@OyHKIUN HECKOJIBKUX MepeMeHHbIX. O0nacTh onpeaeseHus, JMHUN
ypoBHS (YHKIMM JABYX NepeMeHHBIX. [Ipenen u HempephIBHOCTH
byHKIIH.

Yactable npousBoanble. [lomHblil nuddepeHuan u ero Ucroiab3o-
BaHUE s NPUONMKEHHBIX BblUUCIEHHH. YacTHble NMPOU3BOJHBIE
BbICIINX MOpAakoB. JuddepenunpoBanue CiIOXHBIX —(DYyHKIHUIA.
JuddepennrpoBanne HESIBHBIX (YHKIUH. OKCTpeMyM (YHKIMH
IBYX THepeMeHHbIX. Heo0xoauMoe M JOCTaTOYHOE YCIIOBHUS CyIIe-
CTBOBaHUS dKCTpeMyMa (pyHKIUM JBYX nepeMeHHbIX. Hanbonbmee n
HaMMEHblIIee 3HaUYeHUsT (PYHKLIUU B 3aMKHYyToW obnactu. Kacarens-
Hasl MJIOCKOCTh U HOPMaJjlb K TOBEPXHOCTH.




3 cemMmecT?p

HNuTerpajbHoe
HCYHUCIeHHEe

[onsarue nepBoobpa3Hoii. Heonpenen€uuplii MHTErpai U ero CBOM-
crBa. Tabnuua Heompenen€HHbIX MHTErpaigoB. OCHOBHBIE METO[bI
MHTETPUPOBAHUS: HEMOCPEICTBEHHOE UHTETPUPOBAHUE, METOL IO~
BeJleHHs ToJa 3HaK nuddepeHnuana, MeTo] 3aMeHbl MePEMEHHOM,
UHTETpUpOBaHUe 1Mo yacTsM. KowmrmiekcHble uncna. AnreOpanye-
ckas (opma 3amMcu KOMIUIEKCHOTO 4Hciaa. MOaynb M apryMeHT.
Tpuronomerpudeckas U roxkasateibHasi (OPMBI 3aITUCH KOMILJIEKC-
HOro yucia. [[elicTBUsS HaJl KOMIUIEKCHBIMH 4uciaMu. Dopmya
Myaspa-Jlannaca. MHorounensl. Teopema be3zy. OcHoBHas TeopemMa
anreOpbl. PasznojkeHre MHOrowieHa Ha JIMHEHHBbIE M KBaJpaTHBIE
MHOXHTEIH. TUIBl MpOCTeHIMX ApoOeil M MX WHTErpUpPOBaHUE.
WHTerpupoBaHue panloOHAIBHBIX ApO0OEH METOJOM Pa3JIoKEHUs Ha
npocreimme n1podu. MHTerpupoBanue npocTeHmx UppanuoHaib-
HbIX (yHKOUH. MHTErpupoBaHWe TPUTOHOMETPUYECKUX (DYHKITUH,
yHUBEpCaJIbHas MOJCTaHOBKA.

3amayy, NPUBOAAIIME K TIOHATHUIO ONPEICIEHHOTO HWHTETpala.
OnpenenéHHblil uHTErpan u ero cpoiictBa. Popmyna HeroToHa-
JletitbHuna. 3amMeHa nepeMeHHou B onpeneaéHHoM unrerpaine. dop-
MyJla UHTETPUPOBAHMS 10 4YacTSIM JJI ONpPEAEIEHHOIO MHTErpaa.
[TpunoskeHUs ONpPEAEIEHHOTO MHTErpayia: BBIUYMCICHHUE IUIOLIanen
IUIOCKUX (DUTYP, BBIYMCICHUE JITUHBI 1yTH KPUBOH, 0OBEMOB Tell.
HecoOcTBenHble MHTErpasbl. MHTErpansl ¢ OECKOHEYHBIMU Ipefe-
JaMy UHTErpupoBaHus. HTerpanbl OT HEOrpaHUYEHHBIX (PYHKIIUI.

JAudpdepennuaibHbie
YPaBHEHHA

3anauu, npuBoadne K nuddepeHIanbHbIM ypaBHeHHsM. Teope-
Ma CyIIECTBOBaHUS M €IUHCTBEHHOCTH pelieHus A AuddepeHn-
aJIIbHOTO ypaBHEHUs 1-ro mopsaka. YpaBHEHHS C pa3AesiOLMMUCS
NIEPEMEHHBIMH, OJTHOPOJIHBIE U JIMHEHHBIE ypaBHEHUS |-ro nmopska.
Juddepenunanbapie ypaBHeHUS 2-To mopsaka. OCHOBHBIC TMOHS-
tusi. TeopeMa cymniectBoBaHus peuieHus. [Ipocreiime ypaBHeHU,
JIOITyCKAaloIue TMOHWKeHUe mnopsaka. Jluneitnsie nuddepennuans-
HbI€ YpaBHEHUs 2-r0 mopsnka. JIMHeiHble OJHOPOIHbBIE U HEOIHO-
poaHbIE ypaBHEHHsA. TeopeMa O CTPYKType OOLIero pelieHus Ju-
HEWMHOT0 HEOHOPOAHOTO ypaBHeHUA. Meton Jlarpanxa. JInneitnbie
muddepeHIaIbHbple YpaBHEHHSI ¢ TOCTOSHHBIMU Kod((duIneHTa-
Mu. PenieHue JMHEHHBIX OJHOPOIHBIX AU(GEepeHInaIbHbIX ypaB-
HEHHMI C IOCTOSIHHBIMU Kod(durmentamu. Pemenue TMHEHHBIX He-
OJTHOPOAHBIX NH(depeHInaNnbHbIX YPaBHEHUI C TOCTOSIHHBIMU KO-
s duUnMeHTaMu ¢ IPaBOii YacThIO CIIEIIMATLHOTO BHU/IA.




4 cemMmecT?p

Pannl

Yucnoseie psagel. Cymma psaga. CxomumocTh psga. HeoOxomumoe
YCIIOBUE CXOAMMOCTH psifa. OCHOBHBIE CBOMCTBA CXOZSIIMXCS ps-
JIOB. 3HAKOMNOJIOKUTENbHBIE YHMCIOBBIE PsiAbl. JlocTaTo4yHbIE HpH-
3HaKU CXOJMMOCTH 3HAKOIOJIOXHUTENIBHBIX PSIIOB: IPU3HAKU CpaB-
HeHus, JlanmamOepa u Komm. 3Hakodepenyronuecs: psaasl. [Ipusnak
JleiibHuna. 3HakonepeMeHHble psiibl. OOl MpU3HAK CXOAUMOCTH.
[Tonsitue o GyHkmonanbHOM psiae. CteneHHbIe psaabl. HTEpBan u
panuyc cxoxumoctu. JuddepeHuupoBaHue M HMHTETPUPOBAHUE
CcTeneHHbIX psiaoB. Popmynsl Maknopena u Teinopa. Pasznoxenue
(GyHKUIMH B CTENIEHHO psiji.
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OcHoBBI TEOPUH
BEPOSITHOCTEI U
MaTeMaTH4eCcKoi
CTATHCTHKHU

OO0mue mpaBuiaa KOMOMHATOPUKH: MPABUIIO CYMMBI, MIPABUIIO MPO-
u3BeneHus. Boibopku snemeHToB. Pa3menenus, nepecTaHOBKH, CO-
yeranus. CinyuaiiHeie COOBITHS U onepanuy Hajax HUMH. HecoBmect-
Hble coObITus. [lonHasg rpynmna momapHO HECOBMECTHBIX COOBITHH.
Knaccuueckoe onpenenenne BeposiTHocTH. CBONMCTBA KIACCUYECKOM
BEPOSATHOCTHU. Y CJIIOBHAsA BEPOATHOCTh. DopMyra MOJIHOU BEPOST-
Hoctu. Popmyna baiieca. [loBropHble ncnbiTaHus. buHoMHuanbHOE
pacnpenenenne. @opmyina bepnyu. HauBeposiTHeiiee 3HaueHue
YHCclia MOSBICHHS COOBbITUA. JIoKallbHAs W MHTErpajibHasl TEOPEMbI
Myagpa - Jlannaca. Pacnpenenenue Ilyaccona. [lonmmHomuansHOE
pactpenenenue. CiyvaiiHasi BenuuyuHa. J(MCKpeTHBIE U HEMPEPHIB-
HbIE CiIy4dailHble BEJIMYMHBI. Psij pacnpeneneHus TUCKPETHOU CITy-
yaifHoil BenuunHbl. OyHKIMA pacnpeneneHus. CBoiicTBa QpyHKIUN
pacnpenenenus. [ImoTHOCTh pacnpeneneHusi, €€ cpoiictBa. Hop-
MaJbHBIM 3aKOH pacupeneneHus. HeszaBucumele cilydailHble Besu-
YuHbIL. YHMCIOBBIE XAPAKTEPUCTUKU CIy4YallHBIX BeIWYUMH. Marema-
TUYEeCKoe oXuaanue, e€ cBoiicTBa. Jlucnepcus, ee cBoiictBa. Koad-
bunueHT Koppensauuu, ero coiictsa. OCHOBHbIE MOHATUS MaTeMa-
TUYECKOM CTAaTHCTHKHU: BBIOOPOYHAST COBOKYITHOCTH, TEHEpalibHas
COBOKYITHOCTh, TOBTOPHAsI BRIOOPKA, OECITOBTOPHAsI BEIOOPKA, OTHO-
CUTENIbHBIN TOoKa3aTeNnb BBIOOpKH. OmmbOKa penpe3eHTaTUBHOCTH.
Craructuueckoe pacrpeaeneHue BbeiOopku. [lonuron wacror, ru-
cTorpaMMa 4acToT. ['eHepanbHast CpelHsis, BHIOOPOYHAS CPETHSS.
Y CTONYMBOCTE BEIOOPOUYHBIX CpeaHuX. JloBepUTEIbHbIC HHTEPBAIBI
JUISL OLIEHKM MaTEeMaTUYeCKOr0 OKHUJIaHUSI HOPMAJIbHOTO pacrpese-
nenus. OmeHKa BEPOATHOCTH (OMHOMHAIBHOTO pacTpeeeHus) 1Mo
OTHOCHUTEJIbHOW YaCTOTE.




5.3. IlpakTu4yeckue 3aHATHS
Tabun. 5 cocTaBiieHa B COOTBETCTBHUHU C TaHHBIMH, TPUBEICHHBIMH B Tabm. 1 1 2

Tabauua 5

Homepa

pasienon TeMaTuKka NPAKTHYECKUX 3AHATUI

1-i ce me cT P

JInneitnasa aaredpa. Briunciienue onpenenuteneid 2-ro u 3-ro nopsaxkos. Pemre-
HUE CHCTEM JIMHEHHBIX ypaBHeHUU MeToaoM Kpamepa. CrokeHue, BbIYMTAHHUE
1 MaTpHULl 1 YMHOXXEHHE MaTpHIbl HA YUCI0. Y MHOXKEHHE 1BYyX Marpul. Haxoxne-
HUE 00paTHOM MaTpHIlbl. Perienne cucreM ypaBHEHUI MaTpUIHBIM METOJA0M. Me-
tox ['aycca pemieHus cucTeM JTUHEHHBIX YPaBHEHUN.

DJieMeHThI BEKTOPHOM ajaredpsbl. Pemienre 3a1a4 Ha HAXOXKIEHUE KOOPAUHATHOU
dbopMBl 3amuCcCH BEKTOpa, ero JnMHbL. OnpeneneHue B3aHUMHOTO PaCIOJIOKEHUS
BEKTOPOB Ha IJIOCKOCTH U B MPOCTPAHCTBE. BBIUKCIIEHNE CKAISIPHOTO IPOU3BEE-
HUSI BEKTOPOB, OINPEJCICHUE UX MEPIEHANKYISIPHOCTU. Bhruncienne BEeKTOPHOTO
Y CMELIAHHOIO MPOU3BEACHUS BEKTOPOB. [IpriiokeHrne BEKTOPHOTO U CMELIAHHOTO
MIPOU3BEJICHUI BEKTOPOB JIJIs1 PEICHUS] TEOMETPUYECKUX 3a7ad.

AHaquTHYecKas reomerpusi. HaxoxneHue paccTosHusa MKy Toukamu. Beruuc-
JIEHUE KOOPAMHAT TOYKH, JENAIIEH OTPE30K B JaHHOM OTHOWIEHHH. COCTaBIICHHE
ypaBHEHHsSI IPAMOi ¢ yrioBeIM Kodppurmentom. O0iee ypaBHeHue npsmoid. Co-
CTaBJICHUE YPABHEHHUs MPSAMOM, MPOXOAANIEH Yepe3 NaHHYI TOUYKY B JIAHHOM
HampasiaeHuu. HaxoxkaeHue ypaBHEHUS IPSIMOM, NPOXOISLIEH depe3 JBE 3alaH-
Hble TOUKH. [IpuBeeHnEe ypaBHEHUS PSIMOM K YPaBHEHHUIO B oTpe3kax. Cocrasie-
HUE YPaBHEHMsI IPSIMOM, MPOXOIALIEH Yepe3 AaHHYIO TOUKY HEPIEHIUKYJSIPHO
JTAaHHOMY BEKTOpPY. BblunciieHHe pacCTOAHUS OT TOYKH 1O MPAMOM. YTOJI MEKIY
NpSIMBIMU. Y CIIOBUSI IEPIICHIUKYJIIPHOCTH U MAPATIENTbHOCTH MPSIMBIX.
[IpuBenenne ypaBHEHUN KpUBBIX 2-T0 MOpsAJKa K KAHOHMYECKOMY BUAY U HUX IIO-
CTPOEHHE 3TUX KPUBBIX.

CocraBiieHne ypaBHEHHUs IUIOCKOCTH, IPOXOJSIIEH Yyepe3 JaHHYI0 TOUYKY HEpIeH-
JTUKYJISIPHO TaHHOMY BekTopy. OOI1ee ypaBHEHHE TUIOCKOCTH. Y paBHEHHE TIOCKO-
CTH B OTpE3Kax. 3aJaud Ha MOCTPOCHHE IJIOCKOCTH, BBIYHUCIECHUE PACCTOSHUSA OT
JAHHOW TOYKH /10 IUIOCKOCTH, YIJIa MEX]y IUIOCKOCTSIMH, Ha UCIIOJIb30BaHHUE YCIIO-
BHIl TIapaJUIeIbHOCTH M NEPIEHIUKYJISIPHOCTH TuiockocTel. CocTaBleHHE YpaBHe-
HUW IPSMOM B IPOCTPAHCTBE: KAHOHUYECKMX U IAPAMETPUUYECKHUX. Y PaBHEHUs
MPSMOM, TPOXOJIAILECH Yepe3 ABE 3aJlaHHble TOUKUA. HaxoxaeHue yria Mexay npsi-
MBIMHU B IIpOCTpaHcTBe. PeleHue 3ajay Ha B3aMMHOE PACIIONIOXKEHHE MPSAMOM U
mockocTh. HaxoxneHne Touky rnepeceyeHus NpsiMou U IITOCKOCTH.

BBenenue B MaTeMaTuueckuii anaau3. Beraucinenue npeaena QyHKIUU, MOIb3Y-
SCh OIpenesieHneM. MeTonbl pacKpbhITUsL HeolpeneneHHocTer. 1lepBrlil «3ameua-
4 TenpHBINY npenen. CpaBHeHHe OecKOHEUYHO ManbiXx (QyHKIMA. BTopoil «3ameda-
TeNbHBI» npenen. VccnenoBanue (GpyHKIMN Ha HEMPEPHIBHOCTh. TOYKM pa3phiBa,
WX KJacCu(UKaIHSI.




2 cemMmecCcT?p

JAudpdpepennuanbHoe ucyuciaieHne (GpyHKuuuM oaHON mnepemeHHou. HaxoxneHnwue
IPOM3BOJHBIX 3JEMEHTapHBIX (YHKLUMH, HCIONB3ys NpaBuwia AUQQepeHIHpOBaHUs.
JuddepenumpoBanue cnoxxHbIX GyHKIUN. HaxoxaeHne mpou3BOIHBIX 3J€MEHTapHBIX
byHKIMA, 3aJaHHBIX HESIBHO W mapamerpudecku. (uddepennunan ¢pynknuu. Mcmomns-
30BaHMe MNOHATUS IuddepeHIana B NpUOIMKEHHBIX BbIUMCIEHUAX. Haxoxnenue
IPOM3BOJIHBIX U IU(PHEPEeHINATIOB BBICIIUX HOPSAKOB. PackpbiTHe HeompeneneHHO-

CTEW BHJIOB: C MOMOIIBI npaBuia Jlonuransa. PackpeiTHe HEONpEaeIEeHHOCTEN
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oo

BUJIOB o0 —oo; 0-00; 0°; 07. MccaenoBanue (QyHKIHUU C MOMOIIBIO MPOU3BOJHBIX: HAXOXK-

JeHHe € AKCTPEMYMOB; MHTEPBAJIOB MOHOTOHHOCTH; TOYCK mepernba, WHTEPBAIOB
BBIITYKJIOCTH U BOTHYTOCTH TpaduKa; HaMOOJBIEro ¥ HAMMEHBIIETO 3HAUCHUH Ha 3a-
JAaHHOM OTpe3ke. AcuMioThl rpaduka (yrkimu. [lomHoe recnenoanvie (pyHKIMH U TTOCTpOe-
Hue e€ rpaduka.

DyHKIMH HECKOJbKHX NnepeMeHHbIX. O0nacTh onpeneneHus, JUHUN ypoBHS (DyHK-
UM JIByX NepeMeHHbIX. Haxoxk/1eHne 4acTHBIX NMPOU3BOAHBIX U MOJHOrO IudepeH-
nuana (GyHKIMU JABYX NepeMeHHbIX. MccnemnoBanue (QyHKIMHM OBYX HMEPEMEHHBIX Ha
skcTpeMyM. HaxoxzneHue HauOOJbIIEro M HaMMEHBIIEro 3HaueHWH (QYHKIHMU B 3a-
MKHYTO# o6sactu. CocTaBieHne ypaBHEHUI KacaTebHON IUIOCKOCTH M HOPMaJIH K T10-
BEPXHOCTH.

3 cemMmecTp

HNuTerpansHoe ucuncienne. Hemocpencrsennoe nnrerpupopanue GyHkiuii. Marte-
rpupoBaHue (pyHKIUI oBeIeHUEM 1101 3HaK auddepenimana. aTerpupoBanmne
(byHKIMH METO/I0M 3aMeHBI ITepeMeHHO. HTerpupoBanue 1mo yactsMm. KomriekcHbie
yucia. 3amuch KOMIUIEKCHOTO Ynciia B anredpandeckoit popme. Haxoxnenne Moys
U apryMeHTa KoMIieKcHoro uucina. [lepexon ot anredpandeckoil popmel 3anucu
KOMIUIEKCHOTO YHCIIa K TPUTOHOMETPUYECKOM | MmoKa3aTeabHoi ¢popmam. Haxoxe-
HUE CyMMBI, Pa3HOCTHU, TPOU3BEICHNUS, YACTHOTO OT JCJICHUS] KOMIUJICKCHBIX YUCEN B
anredpandecKoil U TpuroHoMeTpudeckoi popmax. @opmyna Myapa-Jlamnaca. Pas-
JI0’)KEHHE MHOTOYJICHA Ha JIMHEHHBIE U KBaJpaTHbIE MHOXKUTENIU. UHTerpupoBanue
npocTermux Apooeit. UHTerpupoBanme paliioHaIbHBIX IPOOEH METOIOM Pa3IoKeHHs
Ha npocreimue 1podu. HTerpupoBaHue TPUTOHOMETPUIECKUX (PYHKINH, YHUBEp-
cayibHas OJICTaHOBKA. MIHTEerprpoBaHue MPOCTEUIITUX HPPAITMOHATBHBIX (DyHKITHM.
Brruncnenue onpeneaéHHOro HHTErpaia ¢ moMoIbio popmyisl HeroToHa-JIeiormIa.
3aMeHa MepeMEHHOM B oNpeIeIEHHOM UHTerpaie. MHTerpupoBanue no 4yactsm AJist
onpeAeEHHOro nHTerpaia. [Ipunoxxenus onpeaenéHHOro HHTErpaia: BBIYUCIEHNE
rionaiel Miockux Guryp, JJIMHbI IyTu KpuBoil, 00beMoB Ten. HecobcTBeHHbIE HHTE-
rpajibl. Berancienne nHTerpaioB ¢ 06CKOHEYHBIMU MIPEIeIaMi HHTETPUPOBAHUSI.

7 HTETpUpOBaHUE HEOTPAHUYCHHBIX ()YHKIIHA.

Judepenmanbibie ypaBHenus. Pemenve nuddepeHImanbHbIX ypaBHEHHM C Pa3IeIsIOIII-
MUCS TIEPEMEHHBIMH, OTHOPOIHBIX 1 JIMHEMHBIX ypaBHeHU 1-ro mopsyika. Pemenvie mudepen-
IMATHHBIX YPAaBHEHHUI BTOPOIO MOPSJIKA, JOMYCKAOIIMX MOHMKEHHUE TIopsiKa. PerieHne JimHei-
HBIX OJTHOPOAHBIX JM(hepeHIMATBHBIX YpaBHEHHI ¢ TIOCTOSHHBIMH Koa(huimeHTamu. Perienve
JIMHEHHBIX HEOTHOPOIHBIX TH(DhEepEHIMATHHBIX YPABHEHHH C TIOCTOSIHHBIMU KO duireHTamu ¢
IIPABOM YaCTBIO CIELUATIBHOTO BUJIA.




4 cemecT?p

Psanabl. Yucnossie psabl. OnpeneneHne CXOAUMOCTH 0 omnpeneieHnio. Heobxomumoe
YCIIOBHUE CXOJMMOCTH YHUCJIOBOro psana. MccienoBanue Ha CXOOUMOCTh 3HAKOMOJIOKH-
TEIBHBIX YHCIIOBBIX PSJIOB MO JIOCTATOYHBIM MpHU3HAKaM: cpaBHeHHs, Jlamambepa u
Komm. MccnenoBanne Ha CXOOMMOCTh 3HAKOYEPEAYIOLIUXCA PSIIOB 1O MpU3HaKy Jleu-
ouna. Onpenenenrne abCONIOTHONW M YCIOBHOW CXOJUMOCTH 3HAKOMEPEMEHHBIX Psi-
noB. OOt mpu3Hak cxoaumoctu. CteneHHbie psiapl. HaxoxaeHne nHTepBaia u pa-
auyca cxoauMocTu. O6macts cxoauMocTH. Pasnoxenue dyHkiuil B psasl Teiinopa u
Maknopena.

10

OcCHOBBI T€OpPUM BEPOSITHOCTEI M MaTeMaTH4YeCKOH cTaTUCTUKHU. [IpaBuna koMOu-
HAaTOPUKHU: INPABWIIO CYMMBbI, IPAaBUJIO NPOM3BEIACHUS. BpIUnCiIEHHE NEpPECTaHOBOK,
pa3MmenieHnii, codyetanuil. Kiaccuueckoe ompenenenne BeposTHOCTH. HaxoxkneHue
BEPOSITHOCTH CYMMBI COBMECTHBIX M HECOBMECTHBIX COOBITHH. BbluncieHue BeposT-
HOCTH TIPOU3BEICHUS 3aBUCUMBIX M HE3aBUCHUMBIX COOBITHI. DOopMyIa MOTHOW BEPO-
arHoctu. Gopmyna baiteca. IlosropHble ucnbitanud. @opmyna bepuymum. Hausepo-
ATHEWIIee YnCio MosBIeHUsT coObITHs. HaxoxkeHne BepoOSTHOCTH MOSIBIEHUS COObI-
THs K pa3 B 1 HE3aBUCHUMBIX HCIIBITAaHUAX I10 JIOKAJILHOU TeopeMe Myaspa - Jlamiaca.
Haxosxaenne BEpOATHOCTH NOSABJIECHUS COOBITHA HE MEHEE Ak, pa3 M He Oonee k, pas B

1 HE3aBUCHMBIX MCIBITAHUIX 10 MHTErpalbHOU TeopeMme Myaspa - Jlamnaca. Pacnipe-
nenenue Ilyaccona. Cnywaiinas BenuuuHa. COCTaBJIEHHE psifia pacnpeiesieHUus HC-
KpPETHOM citydaiiHOW BennunHbl. HaxoxkaeHne GyHKIUU pacrpesieieHus 1o paay pac-
NpeJeeHUs] TUCKPETHOW cllyyallHOW BenuduHbl. [lnoTHOCTh pacmpenenenus. Peme-
HUE 337a4 HAXOXKJEHUS BEPOSITHOCTEN C MCIOJb30BAHHEM Ba)XKHEWMILIUX paclpezesne-
HUN JUCKPETHBIX U HEMPEPBHIBHBIX CIyYalHbIX BETUYMH: OMHOMHAIIBHOTO, pacmpese-
nenus I[lyaccoHa, reoMeTpuuecKoro, paBHOMEPHOT0, HOPMAJIbHOTO, [TOKA3aTEIbHOTIO.
Brluucnenue 4YUCIOBBIX XapaKTEPUCTHK CIyYalHBIX BEJIIMYMH: MaTeMaTH4YECKOTO
OXKUJIaHUS, TUCTIIEPCUH CPETHETr0 KBaapaTHueckoro oTkioHeHus. Koadduuuent kop-
pensuuu. IlocTpoeHne CTaTUCTUYECKOrO paCHpeesICHUsI CIy4YailHON BEJIWYMHBI, T0-
JUTOHA YacTOT MO BBIOOpKe ee 3HaueHui. Ommubka perpe3eHTaTUBHOCTH. Haxoxe-
HUE TEHEPAIbHOW W BBIOOPOYHOU cpeAaHeil. YCTOWYHMBOCTH BBIOOPOYHBIX CPEIHUX.
HaxoxneHne TOBEpUTENbHBIX MHTEPBAJIOB AJI OLEHKH MAaTeMaTU4YECKOrO OKUIAAHMS
HOpMajbHOTO pactpenaeneHus. OneHka BeposSTHOCTH (OMHOMMAIBLHOTO pacrpeaese-
HUSI) 110 OTHOCUTEIBHOM YacToTe.

6. CamocrosiTesibHasi padoTa CTYAEHTOB 10 AUCHUILINHE

IlepBblii cemecTp

BOHpOCbI AJIA CaMOCTOATEC/IbHOI'0 M3YUYCHU S

JIuHeiiHbIe POCTPAHCTBA U ONEPATOPHI.

1.

2.

JIunelinble npocTpaHcTBa. JIMHENHAsA 3aBUCUMOCTb U HE3aBUCUMOCTb CUCTEMBI BEKTOPOB. Pas-

MEpPHOCTh U 0a3UC JIMHEHHOTO MPOCTPAHCTBA.

[IpeobpazoBaHue KOOpAUHAT MPHU TIEpexo/ie K HOBoMY 0a3ucy. JIMHeHbIe ornepaTopsl U ACHCTBUS

HaJ HUMHU. CBsI3b MEX]ly MaTpHUIIaMH JIMHEIHOTO orepaTopa B pa3IuyHbIX 0a3zucax.




3. CoOcTBeHHBIC 3HAYCHHS U COOCTBEHHBIC BEKTOPHI JIMHEHMHOTO OINepaTopa. XapaKTepUCTUUSCKHI
MHOTOYJIEH.
KBaapaTuunbie Gopmbl.
bununelinsie u kBagpaTndnabie GopMbl. MaTpuia KBagpaTHIHOH (HOPMBIL.
[IpuBenenue kBagpaTHUHON POPMBI K KAHOHUYECKOMY BUY.
dopMyIHpOBKa 3aKOHA UHEPIIUU.
. Kpurepuii CuiibBecTpa Moja0KUTETLHON ONPEETICHHOCTH KBAPATHIHON (OPMBI

NovA

Oo0pa3en 3agaHus Il CAMOCTOSITEILHOH PadoThI
1. Pemmntsh cucremy ypaBHenuii a) meromom JKopmana-I'aycca; 6) METOZOM MOAM(pUIIMPOBAHHBIX
KOPJIAaHOBBIX HCKIoueHN. HaiiTn Bce Oa3ucHbIE peleH s CUCTEMBI.

2x1 +2x2 _.X3 :1,

- 3 _
2. Tlokasatb, 4TO BEKTOpPBI d|, d,, (3 00pa3ylOT 6asuc B R~ pasnokuTh BEKTOP @, IO STOMY

Gasucy: a; =(2;1;3), a, =(—4;,-2;-1), a;=(3:4;5), a,=(13;2).

3. Jlana marpuna A nuHEHOro omnepaTopa B R?.

1) IlocTpouTh MaTpUUHBIN ONEPATOP, 3aJaHHbII MaTpULIEH A.
2) Haiitu coOCcTBEeHHBIE 3HaYCHUSI U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO orepaTopa (MaTpHIIbI).

o 2
3) IlpuBectu KBaapaTHUHYIO GopMy, 3amaHHyr0 Marpuieii A B R”, K KAHOHHYECKOMY BHIY, a
TaKKe OPTOHOPMHUPOBAHHBIN 0a3nc, B KOTOPOM OHA UMEET 3TOT BUJI.
4) BbIACHUTB, SIBISETCS JIM KBapaTH4IHAs (hopMa 3HAKOOTIPEICTIEHHO.
2 -1 0

Bropoii cemecTp

Bonpocs! 1151 caMoCTOATEIBLHOM padoThI
ITpon3BosnHas GyHKLUU 110 HANIPABICHUIO U €€ FTeOMETPUUECKUIN CMBICIT.
I'panuenT QyHKIMH U €r0 TeOMETPHUYECKUI CMBICIT.
O06paboTka FKCIEPUMEHTAIbHBIX JAHHBIX METOJIOM HAaUMEHBIINX KBAJIpaToB.

O0pasen 3agaHus AJ15 CAaMOCTOSITEIbHOI padoThI
Haiitu mpou3BOAHYIO MO HANPABJICHUIO OMCCEKTPHUCHI IEPBOTO KOOPAMHATHOTO yriia B Touke M(1;1)

Gynxumm z = x'y—5xy” +8.

HaiiTi npou3BOIHYIO O HANpaBjeHuIo GYHKIMH u = x° —2xz+ y° B Touke M(1;2;-1) mo Hanpasie-

HUIO BekTopa MM |, TA€ M, umeer koopauHaThl (2;4;-3).
Haiitu npou3BOHYIO MO HANPaBICHUIO OMCCEKTPUCHI TIEPBOTO KOOPAWHATHOTO yria B Touke M(1;1)
ysknun z = x'y —5xy° +8.

HaiiTu rpafiuenT u ero Moaysib QYHKIHUHK: a) z = ZLZI B Touke M(0;3); 6) u=+x"+y>+2°
Xy +

B TOYKE M(-1;2;0).



5. Tlo nanHbIM TabmuIBl HaWTH QyHKIUIO Y =ax+b, HawaydymuM oOpa3oM ONHCHIBAIOIIYIO CBSI3b
MEX]y TOJIy4eHHBIMU KCIEPUMEHTAIbHBIMHU JAHHBIMU. 31€Ch ), — SKCIEPUMEHTAIbHbIE 3HAYECHUS

(GYHKIMH, COOTBETCTBYIOLINE 3HAYECHUSM X, , TIOJTyYCHHBIE OIBITHBIM ITyTEM.
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Tpernii cemecTp
Bomnpocsl 11 caMoCTOATEILHOM PadoThI
1.Merton Jlarpanska penieHus JIMHEHHOTO HEOAHOPOAHOIO YPAaBHEHUS.
2.Cucremsl auddepeHInanTbHbIX YPaBHEHUMH.
Oo0pazen 3agaHus AJ151 CAMOCTOSITEIbHON PadoThI
1.Pemuth ypaBHEHUS:

1) y'+3y=e* ;2 y'+1=x2y4.;
X

3) y'cos® x + y =tgx; npu ycrnosun  y(0) = 0.

dx
—=x+Y,
2.Penuth cUCTEMY YPaBHEHHIA: 1). gt x(0)=2,y(0)=0.;
Y ox- .
dt
dx _ x
3).Pemuth cucteMy ypaBHEHHI Zz’h 2x ; 3y
dt 2x+3 y
npu HauanbHbix yenosusax: x(0)=1,y(0) =2.
d.
& 3x, —2x,,
4).Pemnts cucreMy ypaBHEHHUH d )g
dt

YerBepThlil ceMecTp
Bomnpocs! 111 caMocTOSITeIbHOMH PadoThI
1. Ilo naHHBIM 7 U3MEpPEHUI HEKOTOPOI BEIMYMHBI HAlIEHbI CPEAHSISL PE3YJIbTATOB U3MEPEHHH,

paBHas 30 u BeIOOpOYHas qucnepcusi, papHas 36. HaiiguTe rpaHulibl, B KOTOPBIX ¢ HaASKHOCTHIO 0,99
3aKJII0YEHO UCTUHHOE 3HAUYE€HUE U3MEPSIEMOMN BEIIMUNHBI.

2. ITo BeIOOpKE 00BbeMa n=30 HaiiACH CpeTHUI BEC U3ACIIUN X . =130 2u31enmii, U3roTOBICHHBIX HA
MIEPBOM CTaHKE; 1O BEIOOpKE 00beMa m=4(0 HalIeH CPETHUI BEC U3ISTHI Z =125 2 u3nenui,
M3TOTOBJIEHHBIX HA BTOPOM CTaHKe. MI3BECTHBI reHepanbHble TUCIepCHH Oy = 6027, 0; =802". .
Tpebyercs Ha yposHe 3HaunMoctu 0,01 npoBeputs HyneByto runoresy H,: X, =Y, nporus

KOHKYPUPYIOIIEH TMIOTe3bl [, X r> Y, . IIpeanonaraercs, 4To reHepaabHble COBOKYITHOCTH



pacrpeienieHbl HOpMaJIbHO, @ BHIOOPKH HE3aBUCHUMBI.
3. Haiitu I[OBepI/ITeJ'IBHBII\/’I HUHTCPpBAJI IJId OUCHKU MATEMATUYCCKOI'0 OKUAAHUA @ HOPMAJIBLHOTO
pacnpezeneHus ¢ Hai&xHocThio ¥ = 0,95, 3Has BEIOOPOUYHYIO CpeiHIO X = 67,4, 00bEM BBIOOPKH (UHCITO

HaOmoaeHnit) n=144 u cpenHee KBaApaTUIECKoe OTKIIOHEHUE O = 4.
4. KonmmuecTBeHHBIN MPU3HAK X TEHEPAIbHON COBOKYITHOCTH pacnpeneiéH HopMaibHo. [1o BeIOOpKE
o0béMa n=36 HaiiieHsl BbIOOpouHast cpenusas x =20 u s = 0,8. HaliTu noBepuTenbHbBII HHTEpBA IS

HEU3BECTHOIO MaTeMaTHUYECKOTO OKUIAHUS a ¢ HaaE&KHOCTRIO 0,95.
Y4eOHO-MeTOAMYECKOE O0ecredyeHre CAMOCTOSATeIbHOI padoThl CTYA€HTOB

1. Kykosckas T.B. Beicmias Maremaruka B npuMepax u 3amadax. B 2 gactax. Y.1 : yueOnoe
nocobue / XKyxosckas T.B., Monokanosa E.A., YpycoB A... — Tam0oB : TamOOBCKHii TOCyIapCTBEH-
Hbld TexHuuyeckuil ynusepcuter, ObC ACB, 2017. — 129 c¢. — ISBN 978-5-8265-1710-9. — Tekcr :
anekTpoHHbIH // [IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/85954.html (mara obGpare-
Hus: 28.09.2023).

2. AnkminoB A.B. Breiciiast maremaruka. B 2 gactsax. U.2: BbIcIIas MaTreMarvka : yueOHOe To-
cooue / AukunoB A.B., Benbmucos I1.A., PemeraukoB F0.A.. — YbsgHOBCK : YIIBSIHOBCKUM TOCYIap-
CTBEHHBIN TexHU4eckuil ynusepcutet, 2017. — 272 c¢. — ISBN 978-5-9795-1746-9, 978-5-9795-1748-3
(a.2). —  Texker : anektponHedi  //  IPR SMART : [caiiT]. —  URL:
https://www.iprbookshop.ru/106089.html (zata o6pamenus: 28.09.2023).

3. banaun K.B. Teopusi BeposTHOCTEH M MaTeMaTH4eCKas CTaTUCTHKA : ydeOHUK / bammuu
K.B., banuisikoB B.H., PyxocyeB A.B.. — Mocksa : lamkos u K, 2020. — 472 c. — ISBN 978-5-394-
03595-1. —  Teker : omektponneii // IPR SMART [caiiT]. —  URL:
https://www.iprbookshop.ru/111035.html (zara o6pamenus: 28.09.2023).

4. Hamnaesa JLII., MatameBa X.I1. JIuneitnas anrebpa. Y4ueOHOe mocoOue 1Mo u3y4eHHIo pas-
nena- ['posnsiid, UL ITTHTY, 2013.

5. MaromaeBa M. A., Ucaesa JI. M. Ilpaktukym mo Bbiciield marematuke. Yacts — 1, 2.
Y4eOHO-MeToIn4YecKoe MOCoOHe ISl CTYAEHTOB SKOHOMUYECKUX CHelMaIbHOCTe!. — ['po3Hblif, 2014.

6. Maramesa X. I1. JluckpetHas matematuka. ¥YueoHoe mocooue. — ['po3nsbiii, 2014.

7. CaupnoB A. A. Kpatkuii kypc Bbiciieid MatemaTuku. — ['posnsiid, UIIL[ ITHTY, 2014.

7.0ueH04YHbIE CpeaCcTBa

7.1. Boripocsl K py0eKHBIM aTTeCTANMAM
IlepBblii cemecTp

Bonpochl k nepBoii pyOe;kHOH aTTecTaluu

—

Omnpenenurenu 2-ro ¥ 3-TO MOPSIKOB. ANTreOpandecKue TOMOJHEHHS 1 MUHOPBI.

2. Tlonstue o6 ompenenuTene 7-ro NOopsaKa. OcCHOBHBIE CBOMCTBA ONPEIEINUTENEH; UX IPUMEHEHNE

K BBIYMCJICHUIO ONPEAEIUTENEH 1-T0 MOPSAKA.

Cucrembl nuHeHBIX ypaBHeHui. [TpaBuiio Kpamepa. OgHopoaHas cucrtema.

4. Matpunsl. [eiictBus Hax marpunamu. OOpatHast MaTpuna. MaTpuuHbId CIOCOO pelIeHUs] CUCTEM
JIMHEMHBIX YPAaBHEHUU.

5. Pemenue cucreMm JIMHEWHBIX ypaBHeHUN MetonoM I'aycca. MccnenoBanue cucTeM JIMHEWHBIX ypaB-
HEHUH.

6. JlexapToBbI NPSAMOYIOJbHBIE CUCTEMBI KOOPAMHAT HA IUIOCKOCTH U B mpoctpaHcTse. IlonspHas cu-

cTeMa KOOpJAWHAT.

(O8]



7. Bexktopsl. JInHelHbIE oniepaliuy HaJl BeKTopamu. JIMHEHHO He3aBHCUMBIE BEKTOpBI. basuc, paznoxe-

Hue no Oasucy. Ilpoeknuu BekTopa Ha ocu koopauHaT. KoopauuaTel BekTopa. JlMHa BEKTOpa M
HaMpaBJISIOIIME KOCUHYCBL. Y CJIOBUS KOJJIMHEAPHOCTH BEKTOPOB.

8. CxanspHoe Npou3BEACHUE BEKTOPOB U €r0 CBOMCTBA. YTOJ MEXKIY BEKTOpaMH. Y CIOBUE MEPIIEHIU-

KYJISIPHOCTH JIByX BEKTOPOB. MeXaHWYEeCKUI CMBICI CKAJIIPHOTO MPOU3BEACHHUS.

9. BexkropHoe npousBeneHue BEKTOpoB. OCHOBHBIE CBOMCTBA M BBIUHUCIEHUE YEPE3 ONpEenuTeNs. I'eo-

METPUUYECKOE NMPUIIOKEHHE BEKTOPHOTO MTPOU3BEACHHUS.

10. CmemanHOe npousBefeHHE BEKTOPOB. OCHOBHBIE CBOWMCTBA M BBIYHMCIEHUE UEPE3 OINPENEIUTEND.

[98)

—

KommanapHocTh TpéXx BEKTOpOB. [ 'eoMeTpruueckoe MpUiIoKeHNE CMEIIaHHOTO MPOU3BEACHHUS.

Oo0Opa3zen 0OuseTa nepBoii pyOe:KHOM aTTecTAlUU

Haiitu npoussenenue marpun; A*B, ecnu:
-2 3 5 2
A= ,B=
-5 -6 4 -7

X, +2x,+3x; =35,
Pewuthb cructeMy JIMHEHHBIX ypaBHeHUI MeToioM Kpamepa wim [aycea: ) o X=Xy —X; =1,
X, +3x, +4x; =6;

Halitu koHel BeKTOpa G = {1;—1;3}, €CJIM €ro Ha4yano B Touke M (3;1;2).

YIpocTHTE BEIPAKEHHE: (24 + 35 ) (a + 25)
Haiitu 006éM mupamuast ABCD, ecmu:  A(3; 2; 11), B(0; 3; 13), C(4; 3;9), D(3; 3; 1).

Bomnpockl Ko BTOpPOii py0eskHOH aTTecTalumn

IIpsiMas Ha mmockocTd. Pa3nuyHble BUIBI YPAaBHEHUM NPAMON HA IJIOCKOCTH. YTOJ MEXAY NpPSMBbI-
MH. Y CIOBUS NEPHEHANKYIJIIPHOCTH U NapAJIEIbHOCTH MPSAMBIX. PacCTOssHME OT TOUKH 10 TPSIMOM.
Kanonunueckue ypaBHEHHUS KPUBBIX BTOPOTO MOPSAKA: OKPYKHOCTH, SIUIMIICA, THIIEPOOIIBI, TapaboIbl.
VYpaBHEHUS TJIOCKOCTH U MPAMOUN B MPOCTPAHCTBE. YTOJ MEXKIY MPSAMBIMHU. YTOJI MEXKIY MPSAMOU U
IIJIOCKOCTBIO. TOUKa nepeceyeHus NpsMON U IJIOCKOCTH.

[Ipenen ¢yukuuu B Touke. [Ipenen pyHnkuuu Ha 6eckoHedyHocTH.  OZHOCTOPOHHHE IIpEIEIbI.
OrpaHu4eHHOCTb (DYHKIIMH, UMEIOIIEH Mpeiert.

beckoneuno Gompiias 1 6eCKOHEUHO Manasi PYHKIIMU U CBSA3h MEXIy HUMHU. Pasznmokenue QyHKIUH,
UMeEIOIIEeH Mpeies, Ha MOCTOSHHYIO M OECKOHEUHYIO MalyIo.

0 o0
OcHoBHBIE TeopeMbl O mpeaenax. Packpeitue HeomnpeneneHnocret |— | u | — | IlepBeiil 3ameua-
0

TEJIbHBIN MPEaEIL.

Yucnossle nocnenoBareabHOCTH. [Ipenen nocnenosarensHocT. CyliecTBOBaHUE Mpeneaa MOHOTOH-
HOW OrpaHHYeHHON nocienoBarenbHocTd. Yncno e. HatypanbHbie norapu@Msl.

CpaBHeHHEe OECKOHEYHO MajbIX. DKBHUBAJECHTHbIE OECKOHEUHO Majble. 3aMeHa OECKOHEUHO MallbIX
SKBUBAJICHTHBIMU IIPU BBIYUCIICHUU IIPEIEIIOB.

HenpepsiBHOCTh pyHKIMY B TOuke. ToUkM pa3pbiBa QyHKIUH U UX KIACCUPUKALIHSL.

. HenpepsiBHOCTh (yHKIIMU Ha oTpe3ke. CBOWCTBA HEMPEPBHIBHBIX HAa OTpE3Ke (PYHKUM: OrpaHUYEH-

HOCTb, CyIIIECTBOBAaHHE HAMOOJBILEr0 M HAUMEHBIIETO 3HAUYCHHH, CYIIECTBOBAaHUE MPOMEKYTOUHBIX
3HA4YCHMI.
O0pasen OuisieTa BTOpOii py0e:KHOM aTTecTALMHI



1. CocTaBuTh ypaBHEHHUE MIIOCKOCTH, MPOXOSIICH Yepe3 TPU 3aJaHHbIE TOUKHU
M, (=3;0; 1), M, (0; 2; 3), M5(3; 1; —1) -
2. CocTaBuTh ypaBHEHUS NPSIMOM, IPOXOIAMIEN Y€PE3 TOYKY A7 (2;— 3;5) , IEPIEHIUKYIAPHO ILIOC-

KOCTH 3x -5y —z+2=0.

3 ~ . Ax—-1-1 1)
M, 2) lim sin Sx 3) lim ———, 4) Hm(x lj )

3. Haiitu nipegenst: 1) lim ,
+x+10 x—0 2x x—>2 X-— x—o\ X+ 3

X—>0 7x

Bropoii cemecTp
Bonpochl k nepBoii pyOe;kHOH aTTecTaluu

—

. Onpenenenve mpow3BOAHONW  (QyHKIHMH, €€ MEXaHMYECKUH ¥  TCOMETPUYECKUNW  CMBICIH.
VYpaBHeHUs KacaTeIbHOW U HOpMaJIH.

2.  Juddepenunan GpyHKIUN U €T0 reoMeTpudeckuii cMbica. MaBapuanTHOCTh Gpopmbl Auddepennnana

1-ro mopsaxka.

[Tpon3BoiHBIE OCHOBHBIX AJIeMEHTapHbBIX (yHKIMA. [IpaBuia nuddepenunpoBanms.

[TpousBosHas crnoxxHo ¢pyHkuuu. Jlorapupmudeckoe nuddepeHIrpoBanme.

JuddepenumrpoBanre GyHKINH, 3aJaHHBIX B TAPAMETPUIECKON M HESIBHOHM (hopmax.

[TpousBonHbie U U HepeHHanbl BEICIINX TOPSIKOB.

[IpaBuno Jlonurans.

Teopembr @epma, Posus, Jlarpanxka, Ko o nuddepeniupyeMbix GyHKIUAX.

HccnenoBanue GyHKINU € TOMOILBIO MIEPBON MPOU3BOAHOM: HEOOXOIUMBIE U JOCTATOYHBIE YCIOBUS

BO3pacTaHMs U yObIBaHUS (DYHKITUH.

10. MakcumyMmbl 1 MUHUMYMBI GyHKIHH. HeoOXomumMoe U T0CTaTOYHOE YCIOBHS CYIIECTBOBAHUS JKC-
TpeMyMma.

11. Acumnrotsl rpaduka QyHKITUH.

LR N R W

OoOpa3zen 0OuseTa nepBoii pyOe:KHOM aTTecTAlUU

2 1 _
1. Haiiti mpon3BoaHbIE (PYHKIIHIA: 1)y=5x4 +ﬁ——4+3, 2) y=cos4 2x, 3) y=x3 e 4x,
X

X
4) xy2 +x2 +y2 =0.

2. Haiitu npenenst pyHKIUH, MOMB3YSICh MpaBmiioM Jlomurarns:

7x3 —2x2 +4x et =™

a) lim . 6) &=
) T e ) )

2
X

xi-1

3. Haiitu 3KCTpeMyMbl U MHTEPBaJIbl MOHOTOHHOCTH (DYHKIIMU )V =

2x+1

4. Haiitu acumnroTsl rpaduka GyHKOMHU 3 =

Bonpocs! ko BTOpOii py0e:kHOi aTTecTALMA

1. BBIMyKIIOCTB, BOTHYTOCTh M TOUKH Tiepernda rpaduka Gynkiuu. Heobxoaumoe u 10cTaTOuHOE YCIIO-
BUs CYIICCTBOBAHUSA TOYCK HeperHGa.

2. OOGmias cxema ucciieqoBaHus (PYHKITUU U TTOCTpOEHUS Tpaduka.

3. OyHKIMU HECKOJIBKHX MepeMeHHBIX. O0sacTh onpeaeneHus. JINHUM ypoBHSL.
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12.

XN R W

[Ipenen u HeMPEpBHIBHOCTH (PYHKIIMU HECKOIBKUX TIEPEMECHHBIX.

YacTHble MPOU3BOIHBIE IEPBOTO M BTOPOTO MOPSAAKOB (PYHKIINH JBYX MEPEMEHHBIX.

[MomHbIi muddepeHIan 1 ero UCIoib30BaHHe B MPHOIMKEHHBIX BBIYHACICHUSAX. VIHBapHaHTHOCTH
¢dopmbl oHOTO MU depeHIuana.

KacarenpHast I0CKOCTh M HOPMaJlh K TOBEPXHOCTH.

YacTHble TPOU3BOHBIE U IOJHBIE MU (EpEeHIINaTbI BEICIINX MOPSIIKOB.

HesBnbie pyHkimm u ux quddepeHnupoBanme.

. IIpon3BoHas 110 HaIPaBJICHUIO. [ pagueHT.
. OKcTpeMyM (QYHKLIMHU JBYX NepeMeHHbIX. HeoOxoaumble U JOCTaTOYHbIE YCIOBHS CYILIECTBOBAHMS

DKCTpEMyMa.
HaubGonpiiee n HanMmeHbIlee 3Ha4eHU GYHKIIUUA B 3aMKHYTOH 00JIacTH.

OoOpa3zen 0Ous1eTa BTOpPoii pyOesKHOM aTTecTalluu

HaiiTi ¥ OCTPOHUTH 06IACTh ONPEAETeHNS QYHKINA z =+/9 — x* — y? .

2 2
Haiitu ipegen GyHKINU IBYX TEPEMEHHBIX limﬂ
el

2

z —(1+y1nx)@=0.

Hana yskuust Z = X v [lokasats, ytO Y
ox0y ox

Haiitu npousBoanyto GyHKUUU U = )cyzz3 B TOYKE P(5;1;2) IO HAIPABJIECHUIO OT OTOH TOYKU K
TOYKEC ])1(7;—];3)_

Tperuii cemectp
Bonpockl k nepBoii pyOe;kHOH aTTecTalul

[TonsTre nepBooOpa3Hoii. HeonpenenéHHbIN HHTETpa U €ro CBOiCTBa. Tabiuiia HeonpeaenEHHBIX
MHTETPAIOB.
OCHOBHBIE METOBI UHTETPUPOBAHUS: HEMOCPEACTBEHHOE UHTEIPUPOBAHNUE, METOJ] HHTETPUPOBAHUS
MOJIBEJIEHUEM MO/ 3HaK AuddepeHirana, MeTo 1 3aMeHbl TepeMeHHON
HNHTerpupoBaHue 10 4acTsM B HEOIIPEAEIEHHOM UHTErpaje.
PasnoskeHne MHOrouseHa Ha IMHEWHBIE U KBAIPAaTHBIE MHOKUTEIU.
Tumnel npocTeimx Apodei n X HHTErPUPOBAHHE.
HNHTerpupoBanne paninoHaATBHBIX APOOEH METOIOM Pa3I0KEHUS Ha MMPOCTEHIIHE TPOOH.
WuTerpupoBanue NpoCTeHIINX UPPALMOHATIBHBIX (DYHKIINH.
WuTerpupoBanre TpUroHOMETpUYeCKUX (PyHKINN, YHUBEpCAIbHAS TPUTOHOMETpHUUYECKas MO/ICcTa-
HOBKa.

Oo0Opa3zen 0OuseTa nepBoii pyOe:KHOM aTTecTAlUU

9. Haiitu cinegyromye HHTErPaIbL:

10.9) [[3 -+ 2 103 —afa; ) [ Vdx; B [(3x +1) e*dx:
COS ¥ X
xdx
11.1)” V4—x". u)'[ (x—S)dxz; e)Icos3xcos9xdx.
26+ 2x + x

Bomnpockl Ko BTOpPOii py0eskHOH aTTecTalumn
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10.
11.
12.
13.
14.
15.

16.
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3agauu, TPUBOJAILINE K TOHATHIO ONIPEAEIEHHOr0 HHTEerpaia. OnpenenéHHbli HHTErpal U €ro CBOM-
CTBa.
®dopmyna Herotona-JleitOnuia. 3aMmeHa mepeMeHHOH B onpeIeIEHHOM HHTETpasIe.
@dopmysa MIHTETPUPOBAHMS 110 YaCTAM AJIs ONPEAEIEHHOI0 UHTErpasa.
[Tpunoxenus onpenenéHHOro MHTErpaia: BEIUMCIEHUE MIOMIAeH MIOCKUX (PUTYD, BEIUUCICHHE
JUTMHBI YT KPUBOM, 0OBEMOB Tell.
Hecob6cTBenHble nHTErpansl. HTErpassl ¢ 0€CKOHEYHBIMU MIPeeIaMi HHTETPUPOBAHUS.
WHTerpaisl OT HEOTpaHUYECHHBIX (YHKINH.
Juddepennmanbupie ypaBHeHUS: onpeneieHue, mopsaaok Y, pemenue J1Y.
Juddepenunansaoe ypaBHeHHe 1-ro mopsiika: onpeaeneHue; odiee 1 yactHoe petenus. Teopema
CYIIECTBOBAHUA U €IMHCTBEHHOCTH pemenus aisa Y 1-ro nopsiaka.
Y ¢ pa3aensomuMucs IEPEMEHHBIMU: ONIPEIEICHUE U TIOPSAOK PELICHHUS.
Onuopoansie 1Y 1-ro nmopsaka: onpeaeneHre U nopsI0K peiieHusl.
JIuneitnsie 1Y 1-ro nopsnaka: onpeaeneHne U NOpsAOK pELICHNUS.
IIpocreimme ypaBHEHN BTOPOTO MOPSAAKA, TOIYCKAIOIINAE NOHWKEHUE TOPSIKa:
JIuneitnsle oqHOopoaHble /1Y 2-ro nopsaka: TeopemMa 0 CTPYKTYpE €0 peLIeHHUs
Heongnopoansie nuneinbie /Y 2-ro mopsiaka: TeopemMa o0 CTpYKType 00IIero pereHus
Jluneiinslie ogqHopoanbie /1Y 2-ro mopsiika ¢ moCTOSHHBIMU KO3 (HUIIMEeHTaMH. XapaKTepUCTHUECKOe
YpaBHEHHE U CTPYKTYpa OOILEro pereHus
Jluneiinsle HeogHOPOAHBIE J[Y 2-T0 MOpsIKa C MOCTOSHHBIMHU KO3 GUIIMEHTAMH CO CIIEIMATBHON
MPaBOM YaCThIO
Oo0pazen Ousera BTOpOi py0e:kHOI aTTecTANMU

|
dx

(x+3)

Inx dx

T
. 5.
Haiitu onpeneneHHble HHTErpajbl: a) I 0) ICOS x sinx dx.
0 0

+00
Haiitu HECOOCTBEHHBII MHTETpAT: j

1 X

Haiitu pemenus IY: a) xy" — y'—x sin 2 = 0; 6) (1 + x)y” +y'+1=0.
X

YeTBEpPTHIN CeMecTp

Bonpocsl k nepBoii pyOe;kHOH aTTecTalluu
Uucnosble psiibl, YACTUYHAS CyMMa Psifia, OHIATHE CXOAMMOCTH U PACXOJUMOCTH YHCIIOBOTO Psija,
HE00X0IMMOE yCIIOBUE CXOJIUMOCTH.
[Ipumeps! cxoasmuxcs U pacXOoAAIINXCsl PSAJIOB.
JlocTaTouHbIE TPU3HAKU CXOAMMOCTH 3HAKOIOJIOKUTENbHBIX psAaoB. [Ipu3Haku cpaBHEHHUS.
Jloctarounsie mpu3HaKu cxoauMocTu Jlamambepa, Komrm.
3HaKONepeMEeHHbIE U 3HAKOUEpeAyIOLIHecs psaabl, Ipu3Hak JlelOoHuma.
JlocTaTOYHBIN MPU3HAK CXOAMMOCTH 3HAKOMIEPEMEHHBIX PsI0B, a0COIIOTHAS U YCIIOBHAS CXOIUMOCTH
Ps/10B, CBOICTBA a0COIOTHO CXOASAIINXCS PAIOB.
Creniennsie psizel. Teopema AGernst. Paanyc, naTepBait u 00J1aCTh CXOAMMOCTH CTETICHHOTO Psfa.

OoOpa3zen OuseTa nepBoii pyOe:KHOM aTTecTAlUU

L, 2,3 ., 4,5,
2.2 4.3 84 16-5 32-6

Hanucats o0mmii wieH psiia
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w x 5" i 1
HccnenoBatk Ha CXONMMOCTb YHCIIOBBIC PATIBI: 1) Zn;; 2) Z—S ;3 (=" 4\/—5 )
n=1" n

n=13" +2 n=1'N

O o n
Haiit 06;1acTh XOMMOCTH CTETIEHHOTO psija ZX—
n=Il" \/;

Bonpocs! ko BTOpOii py0e:kHOi aTTecTALMI
Knaccudukanms coObITHIA: TOCTOBEPHBIE, HEBO3MOKHBIE, CITy4aitHbie cOOBITHUSI. COOBITHS: COBME-
CTUMBIE 1 HECOBMECTUMBIE; PABHOBO3MOXHBIE; 3aBUCUMBIE U HE3aBUCUMBIE; IPOTUBOINOJIOKHBIE;
MOJTHAS TPYTIIa COOBITHIA.
Knaccruyeckoe onpezienieHue BEpOSATHOCTH COOBITHS; €ro CBOMCTBA.
Anrebpa coObITHH. Y ClIOBHAsI BEpOATHOCTD. [IponsBenenne u cymma coobiTuii. TeopemMbl yMHOKEHUS
U CJI0’KEHHUSI BEPOSTHOCTEMN.
®dopwmyiia nojgHou BeposTHOCTU. Popmyiibl baiteca.
Cxema NoBTOPHBIX HE3aBUCUMBIX ucnbelTanuii. ®opmyinsl bepnymnu, Jlannaca u Ilyaccona.
Crnyuaitasie BennuuHbl: nuckpetHbie (JICB) u nenpepsiBabie (HCB). UncnoBeie XapakTepUCTHKN
CIIy4aifHbIX BEJTUYHH:
bunomuansnoe pacnpenenenue J{CB.
@DyHKIMS paclpeesIeHns U IUIOTHOCTh BeposTHocTed HCB.
Hopmanbsnoe pacnpenenenne HCB.

Oo0Opa3zen 0Ous1eTa BTOpPoii py0esKkHOM aTTecTallUuN

N3 100 usroroBnennsix neraneit 10 umerot aedekr. s mpoBepku Obutk oToOpansl 5 neraneit. Ka-
KOBa BEPOATHOCTh TOTO, YTO CPEAMN OTOOPAHHBIX JIeTalIel 2 OKaXKyTCsl OpaKOBaHHBIMU?

[Taptus snexktpuueckux gammnoyek Ha 20% wu3roTosiieHa nepBbIM 3aBojioM, Ha 40% - BTOphIM U Ha
40% - TperbuM. bpak coctaBnseT cooTBeTCTBEHHO 1%; 0,5% u 0,6% MPOIYKIINH 3TUX 3aBOJOB.
Halitu BEposTHOCTB TOr0, YTO HAayady B3sATas U3 MAPTUH JIAMIIOYKA OKAXETCs CTaHAAPTHOM.
OXOTHHK, UMEIOIIMI 3 MaTpoHa, CTPEIAeT MO AUYM O NEPBOro MONAJaHus WIH 10 U3PACXOJ0BAHUSA
BCEX MaTpOHOB. BepoATHOCTH MoOmajaHus mpy rnepBoM BeICcTpene paBHa 0,6; mpu KakaoM HOCIeTy-
fouieM BoicTpene ymenblnaercs Ha 0,1. CocTaBuTh 3aK0H pacmpeseNieHHsI YncIia MaTPOHOB, U3PacXo-
JIOBaHHBIX OXOTHMKOM. HalTu MareMarnuyeckoe OXUIaHUE U JUCIEPCUIO DTOM CIy4alHON BEIUYH-
HBI.

7.2. Bompocsl K 3K3aMeHaM / 3a4eTaM ¢ 00pa3uaMu IK3aMeHANMOHHbIX OMJIETOB
IlepBblii cemecTp

TeopeTnyeckne BONPOCHI, BLIHOCHMBbIEC HA IK3aMeH
DJIeMeHTBI JIMHEHHOH 1 BEeKTOPHOI ajaredpbl, aHATUTHYECKasi TeOMeTPHUst

OCHOBHBIE CBOMCTBA OMPEICIIUTENCH.

BriBog ¢popmyn Kpamepa 1 pemieHust CUCTEM JIMHEHHBIX ypaBHEHHH.

Meron [Maycca penieHus cUcTeM JTUHEWMHBIX YPaBHEHUH.

MartpuuHslii crioco0 pereHus: CUCTEM JTMHEWHBIX YPaBHEHUIA.

BeiBog popmyiibl B KOOpAMHATHON (OopMe Ui CKAIIPHOTO IPOU3BEIEHUS BEKTOPOB.
BriBoA yciioBUI NapaieIbHOCTU U YCIOBUS EPIEHIUKYIISIPHOCTH IBYX BEKTOPOB.
BeiBog popmyiibl B KOOpAMHATHON ()OopMe Uil BEKTOPHOIO IIPOU3BEIEHUS BEKTOPOB.
BriBoa opmyIibl B KOOpAMHATHON (OpME Il CMELIAHHOTO NPOU3BEICHHS BEKTOPOB.



9. Jlnuna BekTopa (BbIBOA (OpMYIIbl B KOOPAWMHATHOM hopme).

10. BoiBOZ ypaBHEHUsI MPAMOM, MPOXOAIIEH Yepe3 3alaHHYI0 TOUKY MEPIEHIUKYISIPHO HOPMAIbHOMY
BEKTOPY MPSIMOM.

11. BoiBox o01iero ypaBHeHus PsSMON Ha MIIOCKOCTH.

12. BeiBog ypaBHEHHUS MNPAMOW, MPOXOIAIICH yYepe3 3aJaHHYI0 TOYKY MNapauiesIbHO HAMpaBiSIONIEMY
BEKTOPY IPSIMOM.

13. BeiBo ypaBHEHHUS TPSMOM, TPOXOIAIIEH yepe3 ABE 3aJaHHBIE TOUKH.

14. Tlepexon oT oaHOI GopMBI ypaBHEHHS IPSIMOM K IPYToit popme.

15. YpaBHeHHE MIOCKOCTH, MPOXOAIIEH Yepe3 3aJaHHYI0 TOUKY MEPHEHIUKYIIPHO HOPMAJIbHOMY BEK-
TOpy (BBIBOJ).

16. O6miee ypaBHEHHE INIOCKOCTH, YPAaBHEHHE INIOCKOCTH B OTPE3KaX; MOCTPOSHUE TIIIOCKOCTH.

17. Yron mexny 1ByMs IUIOCKOCTSIMHU.

18. YcnoBus nmapaiienbHOCTH U YCIIOBHE MEPIICHINKYIISIPHOCTH JIBYX TUIOCKOCTEH (BBIBO).

19. YcnoBue nepeceueHus Tpex MIOCKOCTEN B OTHON TOUKE.

20. YpaBHEHHE IIIIOCKOCTH, MPOXOIAIIEH Yepe3 TPU 3alaHHBIC TOUKH (BBIBO).

21. Kanonnueckue ypaBHEHUs MPSIMON B IIPOCTPAHCTBE (BBIBOJ).

22. [TapameTpudeckre ypaBHEHUS MPSMOH (BBIBO).

23. YcnoBus napaJiieIbHOCTH U MEPIEHIUKYIISIPHOCTH MPSMBIX B IPOCTPAHCTBE.

24. Yron Mexay NpsSMOW U TJIOCKOCThIO. Y CIIOBHS MApajlIeIbHOCTH U MEPIEHANKYISIPHOCTU MPSIMON U
IIJIOCKOCTH.

BBenenue B MaTeMaTHYECKHH aHAJIN3

25. Ilpenen QyHKLUMHU P x — +o0, x —> —o0, X —> X -

26. beckoneuno mansie pyHkuuu. Orpannyennble GyHKmH. beckoHeuHo 0osbIIne GYHKINU U X CBSI3b
¢ OECKOHEYHO MaJIBIMH (PyHKIIHSIMHU.

27. OCHOBHBIE TEOPEMBI O IIpesienax. PackpbiTue Heonpenea€HHOCTEN BUAA

b

oo

818

28. TlepBblit 3ameuaTenbHbli npeaen. CpaBHeHHE OECKOHEYHO MaJIbIX.

29. Bropoii 3aMedarenbHbIi Tpeae.

30. CpaBHeHHe OecKOHEUHO Manblx (QyHKIUI, DkBHBaleHTHble (yHKIMH HenpephlBHOCTH (DyHKIHH.
Touku pa3peiBa 1 ux kinaccudukaius. CBOMCTBa HEMPEPHIBHBIX (DYHKITHIA.

Oo0pa3sen 3K3aMeHANMOHHOT0 OWJIeTa
BapuanT Ne 0
1. BekTopHOE MTpOM3BEICHNE BEKTOPOB, ONPEACICHIE, CBONCTBA, T€OMETPHUIECCKHII CMBICIL.

2x; —xy +x; =4,
2. Pernthb cucteMy ypaBHeHHi |3x, +2x, +2x; =1,

- — - -
3. JlaHbI KOOPAMHATHI TOUEK: A(3; —3; 0), B(14; 2; —7), (0; —1; 3). Halittn AB- AC, ABx AC .
4. JlaHbl TOYKU Ha IIIOCKOCTU: D(—1;3), K(4;—2). CocTaBUTh 001l YpaBHEHUE MPSAMOM, TPOXOIAIIEH e-
PE3 3TU TOUKH, IPUBECTH €TI0 K BUJly B «OTPE3Kax» U MMOCTPOUTH NPSAMYIO.
.2
sin” 5x

2 5 .
5. Haiitu npezensr: 1) 1imL4x2+3; 2) lim#; 3) lim X *2xX+1 . 4) lim >

x>3 9 x x4 X — oo 4xd 43x+2 0 4x
Bropoii cemecTp

TeopeaneCKne BOIIPOCHI, BLIHOCHUMbIC¢ HA 3a4Y€T



JAudpdepennuaibHoe HcyuciaeHne PyHKUM 0IHOM TepeMeHHOol

1.

™

XN bW

11.
12.

13.

14.
15.
16.
17.

18.
19.
20.
21.
22.

Ompenenenne MNPOU3BOAHON  GyHKIMH, €€ MEXaHWYECKUHA ¢ TeOMETPUYECKHH  CMBICIL.
YpaBHEHHUs KacaTeIbHOM U HOPpMAaJIH.

Hubdepennman GyHKOMM W €r0  TEeOMETPHYECKHH  CMBICH. VHBapuaHTHOCTH  (HOPMBI
muddepennuana 1-ro nopsaka.

[Tpoun3BoHBIE OCHOBHBIX d7eMeHTapHBIX (GyHKIu. [IpaBuna quddepennmrpoBanus.

[TpousBonHas crnoxxHo ¢pyHkuuu. Jlorapupmudeckoe nuddepeHIrpoBaHme.

JubdepennmnpoBanre GyHKINH, 3aJaHHBIX B TAPAMETPUIECKON M HESIBHOHN (hopmax.

[TpousBonHbie U U hHepeHHanbl BEICIINX TOPSIKOB.

[IpaBuno Jlonurans.

Teopembr @epma, Pous, Jlarpamxka, Ko o nuddepeHupyeMbix GyHKIUAX.

HccnenoBanmne GyHKIMHU C MOMOIIBIO NEPBOI MPOU3BOAHON: HEOOXOIUMBIE U JJOCTATOUHBIE YCIIO-
BUS BO3PACTaHUA U YOBIBAaHUS (DYHKITHH.

. MakcuMymbl 1 MUHUMYMBI pyHKIIMH. Heob6xoanMoe 1 10CTaTouHOE YCIIOBUS CYIIECTBOBAHUS JKC-

TpeMyMma.
AcumnToThl Tpaduka GyHKIIUH.

Brimykiocts, BOTHYTOCTh W TOUKM mepernda rpapuka Qyskiun. Heobxomumoe u gocTatodHoe
YCIIOBHSI CYILIECTBOBAHUS TOUEK Neperuoa.

OOm1as cxema uccaeoBaHus (PyHKIIMH U TIOCTPOCHUS TpaduKa.

@OyHKIMH HECKOJIBKHUX NepeMeHHbIX

@OyHKIUN HECKOJIBKUX NepeMeHHbIX. O0nacTh onpenenenus. JIMHUM ypoBHSL.

ITpenen u HempepbIBHOCTh (GYHKIUU HECKOIBKUX MEPEMEHHBIX.

YacTHble MPOU3BOIHBIE IEPBOTO M BTOPOTO MOPSAIKOB (PYHKIIUH JBYX MEPEMEHHBIX.

[Monnslit tuddepeHman u ero UCNoab30BaHUE B MPUOIMKEHHBIX BbIYMCICHUIX. VIHBapUaHTHOCTD
¢dopmbl oHOTO U depeHIuana.

KacatenbpHast I0CKOCTh U HOPMaJlb K TIOBEPXHOCTH.

YacTHble TPOU3BOIHBIE U OJHBIE TU((EpEeHIINaTbI BEICIINX TOPSIIKOB.

HesBnabie pynkimm u ux quddepeHnupoBanme.

IIpousBoaHas 110 HaNpaBJICHUIO. I pagueHT.

OkerpeMyM (QYHKIMM ABYX IepeMeHHbIX. Heo0xoauMble M JOCTaTOYHbIE YCIOBUS CYIIECTBOBAHUS
HKCTpEMyMa.

Oo0pa3sen 3K3aMeHANMOHHOT0 OMJIeTa
Bapuant Ne 0

[TpousBognas GpyHKIMH, €€ reoMeTprIecKuil U hu3ndecKkuii cMbICi. [Ipon3BOgHBIE CyMMBI, IPOU3BE-
JACHUSA, HaCTHOTO.

Haiitu npousBoaHbie QyHKIMIL: a) )y = 2 - tgln3x;6) y= ™ (5)6 -x );

X = arctg?,

y:? ) 2_1 2:0 r_9
y=11/2, it

B) yzi—\/6 x° +2x" +8; 1)
x

Haiiti yacTHBIE TPOM3BOJHBIE BTOPOTO MOPSIKA QYHKIHMHU ABYX MEPEMEHHBIX z =3x> + 5x2p* —e”.

Haiitu o6nacts onpenenennst dymximmn z = In(3x” =5y +2).

Tpernii cemecTp

TeopeaneCRne BOIIPOCHI, BBIHOCHMbIC€ HA IK3aMEH

HNuTerpajbHoe ucuncjieHne PyHKUui 0JHON nepeMeHHO



*

10.
11.

12.
13.

14.
15.
16.
17.

18.
19.

20.
21.
22.

23.

[TonsTue nmepBooOpaszHoi. Heonpenen€uuplii mHTErpai u ero cBoicTBa. Tabnuiia HeonmpeaeaEHHbBIX
HHTETPAJIOB.

OCHOBHBIE METO/Ibl UHTETPUPOBAHUS: HEITOCPEACTBEHHOE MHTETPUPOBAHUE, METOJ UHTEIPUPOBAHUS
MOJIBEICHUEM T10/1 3HaK AudQepeHnmana, MeTo1 3aMeHbl iepeMeHHoi 3. UnTerpupoBanue 1o ya-
CTSIM B HEOIIPEAEIEHHOM MHTErpaie.

Pa3noxeHne MHOrousIeHa Ha JIMHEWHBIE U KBaJlpaTHbIE MHOXKUTENIN. IHTErprpoBaHue paluoHalb-
HBIX poOeit. Tumbl mpocTelmmx apodei U MX UHTETPUPOBAHHKE.

WuTerpupoBanue palMoHaIbHBIX IpoOei METOIOM pas3iioKeHUs Ha mpocTeime apoou. MuTerpu-
pOBaHUE MPOCTEUIIINX UPPATUOHATBHBIX (DYHKITHIA.

WHTerpupoBanue TPUTOHOMETPUUYECKUX (DYHKIMNA, YHUBEpCAIbHAS TPUTOHOMETPHYECKast MOCTa-
HOBKa.

3azna4u, NIPUBOIAIIME K TIOHATUIO ONPEEIIEHHOr0 UHTErpasna. OnpenenéHHblii UHTErpal U €ro
CBOMCTBA.

®opmyna HeroToHa-JleiiOnuIa. 3aMmeHa nepeMeHHO! B ONpeeiEHHOM HHTErpaie.

dopMyiia HIHTETPUPOBAHUS IO YACTAM ISl ONIPEAEIEHHOTO UHTErpaa.

[Tpunoxenus onpenenéHHOro HHTETpaia: BEIYMCIEHUE MJIOMIAICH MIOCKUX (DUTYD, BEIYUCICHHE
JUTMHBI 1yTU KPUBOil, 00bEMOB TeIl.

Hecob6cTBennbie nHTErpansl. MHTErpasisl ¢ 0eCKOHEUHBIMU MpeelaMi HHTETPUPOBAHUSI.
HHTerpabl oT HeOrpaHUUEHHBIX (PYHKITUH.

JAudpdepennuaibHbie ypaBHEeHUS

Juddepennmanbupie ypaBHEHUS: onpeneieHue, mopsaaok Y, pemenue J1Y.

Huddepenunansaoe ypaBHeHHe 1-ro mopsiika: onpeaeieHne; ooIee 1 4acTHOE PELICHHUS.
16.Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH petenus 1t JIY 1-ro nopsaka.

JY ¢ pa3aensomuMucs IEPEMEHHBIMH: ONIPEIEICHUE U IOPAOK PELICHHUS.

Onuopoansie 1Y 1-ro nmopsaka: onpeaeneHre U nopsioK peiieHusl.

Jluneitnsie 1Y 1-ro nopsnaka: onpeaeneHne U NOpsSAOK peLICHNUS.

Juddepennmanbapie ypaBHEHHS 2-T0 MOPSAKA: ONpeaesieHrne, BU 00IIEro pemeHus; TeopeMa cy-
LIECTBOBAHUS U €IMHCTBEHHOCTH PEIICHUS.

[Ipocreiimne ypaBHEHUsI, TOMYCKAIOIINE TOHUKEHUE MOPAIKA!

JIuneitnsie JIY 2-ro nopsaka: HEOIHOPOAHBIE U OAHOPOJHBIE ypaBHEHUs. TeopeMa CylecTBOBaHUS
Y €JUHCTBEHHOCTH PELICHUS

JIuneitnsle oqHOpoaHbIle /1Y 2-r0 nmopsaka: TeopemMa 0 CTPYKTYpE €r0 pelIeHHUs

Heongnopoansie nuneinsie [{Y 2-ro mopsiaka: TeopemMa o CTPYKType 00IIero pereHus

Jluneiinslie ogqHopoanbie 1Y 2-ro nopsiika ¢ mOCTOSHHBIMU K03 uIeHTaMu. XapaKkTepucTrye-
CKO€ YpaBHEHHE U CTPYKTypa OOIIETo perieHus

Jluneiinsie HeogHOpPOAHBIE J[Y 2-T0 MOpsIKa C MOCTOSHHBIMHU KO3 GUIIMEHTAMH CO CIIEIMATBHON
MPaBOM YaCTHIO

Oo0pa3zen 3k3aMeHAIMOHHOI0 OnJIeTa

Bapuant Ne 0

1. ITepBoo6pa3zHas. Heonpenen&Huplii MHTErpai U ero cBolicTBa. Tabnuiia HeonpeaeEéHHbIX WH-
terpasioB. HemocpencTBeHHOE HHTETPUPOBAHUE.

2. HaiiTu uHTETpahI: I)I(x __+\/7jdx 2)jxcosxdx 3)[ s

+16

jd_z, 5) j"%dx

X



+00
4. BeraucnuTh HeCOOCTBEHHBIN MHTETPA HJIM YCTAaHOBUTH €r0 PaCXOIUMOCTh: J' d_f
X

5. Pemuts muddepeHnnansHble ypaBHeHus: 1) (1 +e* )yy' =e*, y(0)=1;2) ) —; ==

—

1

x_y.

3

2 2 2
Ny +xTy=x"; 4y +2y'=x"+2.
YeTBEPTHIN CeMecTp
TeopeTnyeckune BONPOCHl, BBIHOCUMbIE HA 3a4eT
Pannl
1. Ywucnossle pAAbI, HaCTUYHAasd CyMMa psaa, MOHATUC CXOAUMOCTU U paCXOJUMOCTH YUCIIOBOT'O PA-

AT

9.
10.

11.
12.
13.

14.
15.
16.
17.
18.

12, HEOOXOIMMOE YCIIOBUE CXOUMOCTH.

ITpumepsl cXoaAIMXCS U PaCXOSAIINXCS PSJIOB.

JlocTaTOuHBIE IPU3HAKU CXOAMMOCTH 3HAKOIIOJIOKUTENbHBIX psAnoB. [Ipu3sHaku cpaBHEHHS.
JlocTatounble MpU3HaKku cxonumoctu Jlanamb6epa, Kormm.

3HaKoInepeMeHHbIE ¥ 3HaKOUYEPeAYIOIuecs psabl, Mpu3Hak JleioHua.

JloCTaTOUHBINA MPU3HAK CXOAUMOCTH 3HAKOTIEPEMEHHBIX PS/I0B, A0COIIOTHAS M YCIIOBHAS CXO/U-
MOCTH PsZIOB, CBOMCTBA a0COIIOTHO CXOJAIINXCS PSIIOB.

Crenennsbie psinbl. Teopema AGens. Panuyc, nHTepBan u 0671acTh CXOIUMOCTH CTEIICHHOTO psifa.
OcCHOBBI TEOPHH BEPOSITHOCTEH U MATEMATHYECKOH CTATUCTHKH

Knaccugukanus coObITHIA: JOCTOBEPHbIE, HEBO3MOXKHBIE, CiTydaiiHble coObITH. COOBITHS: COBME-
CTHMBIE 1 HECOBMECTUMBIE; PABHOBO3MOXKHBIC; 3aBUCHUMBIC U HE3aBUCUMBIE; IIPOTUBOIIOJIOKHBIE;
MIOJTHASI TPYTINA COOBITHA.

Knaccnyeckoe onpezienieHue BEpoATHOCTH COOBITHS; €ro CBOMCTBA.

Anrebpa coObITuii. Y ci0BHas BepoSITHOCTD. [IponsBenenue u cymma coObituid. Teopemsl yMHO-
JKCHMS U CII0KEHUS BEPOSITHOCTEN.

®opMmyna noaHou BepoaTHocTU. PopMyiisl baiieca.

Cxema OBTOPHBIX HE3aBUCUMBIX UcCTIbITaHU. @opmyiibl bepuysum, Jlamnaca u [Tyaccona.
Cayyaiineie BennunHbl: quckperHsie (JICB) u nenpepsiBasie (HCB). YucoBbie XapakTepuCTUKA
CIIy4alHBIX BEJIUYHH:

bunomunansHoe pacnpenenenue 1CB.

DyHKIMS pacnpeeseHus U IoTHOCTh BepositHocTeid HCB.

HopmansHoe pacnipenenenne HCB.

HopmansHoe pacnipenenenune HCB.

JIOBEpUTEIIBHBIC HHTEPBAJIBI 1711 OLEHKH MaTeMaTH4ECKOIO OKAJaHUS.

Oo0pa3zen 3k3aMeHAIMOHHOI0 OnJieTa
Bapuanr Ne 0

3Hakouepenyrommecs psaasl. Teopema Jleitonuna. Onenka octaTka psja.

B xopobe 6 kpacHbIX U 4 cuHHMX KapaHpaama. Haygauy wu3BrnekaroT Tpu kapanpaama. Haiitu BeposT-
HOCTB TOT'0, YTO JIBa UX HUX - KPACHBIE.

B 00yBHYI0 MacTepcKyo sl peMOHTA MPUHOCST carnoru ¥ Ty(iau B cooTHomenuu 2:3. BeposTHOCTh
KaueCTBEHHOTO peMOoHTa s caror paBHa 0,9, a mis tydens — 0,85. [IpoBenena npoBepka kadyecTBa
onHO¥ mapkl 00yBu. OKa3zanock, 4To 3Ta mapa 0OyBU OTPEMOHTHpOBaHa KauecTBeHHO. KakoBa Bepo-
SITHOCTB TOTO, YTO ATO a) canory; 0) Tydau?

o0
n
HccnenoBaTh HAa CXOAUMOCTH YHCIIOBBIC PSJIBL: — >

: cy
“~n+3 S Y




o 2" x"
5. Haiiti 065aCTh CXOIUMOCTH CTENIEHHOTO Psija: Z >
n=l

7.3. Tekyuiuii KOHTPOJIb
O0pa3ubl KOHTPOJBHBIX PadoT

1 cemectp
1) Manwt Touku ¢ koopaunatamu A(3;2;-3), B(5;1;—1), C(1;—-2;1). Haiiru £ 4.

2) Haiit 00BEM TpeyroiabHOH MUPaMUbI, TTOCTPOECHHOH Ha BEKTOpAx a= (1;4;-3), b= (2;2;-2),

c= (3;2:1).
3) Useectunl koopaunarel tpeyronsinka ABC  A(3;2), B(—4;—1), C(4;4). Haiitu: a) ypaBHeHus:

BCEX CTOPOH TPEYTOJIbHUKA, BBICOTHI TPEYTOJIbHUKA, MEAMAHBI, OMCCEKTPHUCHI M MPSAMON, TPOXOAIICH Ye-
pe3 BEpUIMHY TPEYrOJbHUKA MAapaJJIEIbHO MPOTHUBOJIEKAIIEH CTOpPOHE; 0) pacCTOSIHHE OT BEPIIHMHBI 10
HPOTHBOJIEKALIEH CTOPOHEL; B) YTOJI B TPEYTOJbHUKE (pH BepmuHe B).

4) IIpuBectn K KAaHOHUYECKOMY BULlY ypaBHEHHUE KpHUBOU 2-ro IopsiAKa

x> +4y® —2x—56y +181=0 u cxenars cxemaTuuccKuii yepTEK.
5) Hamucarp ypaBHeHHe ILIOCKOCTH, mpoxomsmeii epes Touky M (1;3;4) mepnenankymspHoi K mioc-
KOCTSIM, 3a1aHHbIM ypaBHenusmu 2X+3y+z—1=0,3x—y+2z-2=0.

2 cemecTp
1. Haittu npou3sBomHbIe JaHHBIX ()YHKIIUIA:

5 3
X 3,6)y—ln(x—\/1 X ); B) y=e" " 1) 3¢ —e’ =y —5Sxy

a =
2. BBI‘H/ICJ'II/ITI) Mpeenbl, MpuMeHss mpaBuiio Jlonurans:
. Sx—x"+7x 20 2
a) lim 7 —; 0)lim — .
x>0 2x" 4+ 5x s\ x* =25 x-5
i .. x* =4y y
3. Haiiti wacTHbie mpou3BoaHbIe 1-ro nmopsaka GyHkimit: 1) 7z = ——, 2) z=arccos—-
3x+y x

4. Haittir npousBoayio Gyskima 4 = x°y + y°z* B touxe P(1;-1;3) mo manpasnenmio ot 31oit Toukn
K Touke P (5;2;1).

3 cemecTp
1. Haiitu unrerpans! a) I ax ; 0) I dx ; B Jz.ﬂ j.(3x+2)cosxdx
2x+3 1+3/x+1 X +4
2. Haiitu pemenns IY: a) x)"— ) =x2e™; 6) "+ *=1.
4 cemecTp
o n3 0 3"

1. MccnenoBarh YUCIOBBIE PAIBLI HA CXOAUMOCTE: @) . ) > 5,

n= 1(37’1)' ° n=1 (n+l)

2. WccnenoBark Ha YCIOBHYIO, Q0CONIOTHYIO CXOJUMOCTB: D (— 1 _—

n=1 n(n+1)



3. Haiitu o6acTh CXOAMMOCTH CTENEHHOTO psjfa: >

4.

n
©®(n+2 s

n=1 n+4

Pemmts 3amauy. Cpeau 25 CTYACHTOB IpyHIbl, B KOTOpoi 10 neByiek, pa3pirpbIBaioT 6 OMIIETOB Ha
CTYyJICHUECKYIO BecHY. Haiinure BeposSTHOCT TOTO, UTO cpeau obOagaTesieid OUIeToB OKaXyTes 3 e-
BYILIKH.
0, npu x<0,
Cryuaitnas Benmunsa X 3a1anHa GpyHKIMed pacnpeneneHus F (x): F(x)={x, npu 0<x<l,
I, npu x>I.
Haiitu: motHocTh BepostHOcTel f(X) ; Matematnueckoe oxunanue M (X);

puctiepcuro D(X) ; cpeHee KBagpaTuiecKoe OTKIIoHeHue o(X).



7.4. Onucanue nokasareseil U KPpUTepUeB OLCHMBAHUSI KOMIIETEHIMI HA Pa3JIMYHBIX 3Tanax ux GopMHPOBaHUs, ONIUCAHHNE IIKAJIbI

OLICHUBAHUA
Tabanna 7
IlaaHupyemble pe3yJibTaThl OCBOCHHUSI KOMIIETEHUMHU Kpurepnu oneHuBanust pe3yJibTaToB 00yueHus HaunmeHoBanue
menee 41 617108 | 41_60 Gatos (y10B1e- 61-80 6an10B 81-100 6anoB OIEHOYHOr0
(neynoBaeTBOPH- TBOPHUTEJILHO) (xopoo) (OTIMYHO) cpeicTBa

OIIK-1: CriocoOeH NpUMEHATh €CTECTBEHHOHAYYHEIE U O0IIEHHIKEH

Y DKCIIEPUMEHTAIBHOTO UCCIIEZIOBAHUS B TPO(PECCUOHAIBHOM 1eATeIbHOCTH

C€PHBIC 3HAHUS, MCTOAbI MAaTEMATHYCCKOI'O aHaJIn3a U MOACIMPOBaAHUs, TCOPETUICCKOI'O

3HaTh: METO/IBI PEIICHUSI CUCTEM JIMHEHHBIX DparmeHTapHbIC Hemounnble 3HaHusA CdopmupoBaHHEIC, HO CdopmupoBaHHEIC
anrebpanyecKux ypaBHeHM, ocHOBBI nudde- SHaHMA CoJepXKalIlie OT/ACITbHBIC CHCTEMaTHYECKUe
PCHIMPOBAHUS U UHTETPUPOBAHUS HYHKIIHH, npoGesbt 3HaHHs SHaHA
pemenus qudpepeHIHaTbHBIX YPaBHCHHM.
VmeTb: IPUMEHSTh CBOU 3HAHUS K PEIICHUIO Yactuunsie yme- | Henonnble ymenus VY MeHHs MONHBIE, J0- Cdopmuposanubie
MPaKTHYECKUX 3a71au. A MyCKAOTCA HEeOObIIHe yMeHuUs

OIINOKHU

Buagers: METOJJaMM pEILICHUS 3ajad anreOpsl U
reoMeTpun, AuQQepeHInanbHOr0 U HHTE-
TPaJIbHOTO HUCYHCICHHs, MU (epeHInanbHbIX|
YPaBHEHHUHU.

YacTtuaHoe Biaje-
HHE HaBBIKAMH

Hecucremarnueckoe
MPUMEHECHNE HABBIKOB

B cucrematnueckom
MIPUMEHEHNN HaBBIKOB
JIOTTYCKAIOTCSI TPOOEITHI

VYcmemnHoe 1 cucTeMaTH4e-

CKO€ MPUMCHECHNE HABBIKOB

Kommiekt  3ama-

HUH I KOH-
TPOJBHBIX  padorT,
BAapUAHTHI 3a/IaHUI
ISt CcaMOoCTOS-
TeIbHOU PaboTHI,
BOTIPOCHI 110 TEMaM
/ pa3nmenaMm OHMCIIH-

IJIMHBI

OIIK-8: CriocobeH npUMEeHSITh MaTeMaTHYeCKHe MOJIENIH, METO/IbI U CPEACTBA MPOSKTUPOBAHMS MH(POPMALIMOHHBIX U aBTOMAaTH3UPOBAHHBIX CHCTEM




3HAaTh: OCHOBHBIE IIOJIOKEHUSI TEOPUU BEPOSIT-
HOCTEH M MaTEMaTU4YECKON CTaTUCTUKU, TEOPUU
PAIOB.

®parmeHTapHbIe
3HAHUA

Henonxasie 3Hanus

ChopmupoBaHHbIe, HO
COJIEpIKAIIKe OTAEIbHBIC
poOeIIbl 3HAHUS

CchopmupoBaHHbIE
CHCTEMaTHYECKUEC
3HaAHUS

VMersb: NTOJIB30BAaTbCS. MATEMATUYECKOM JIUTE-
paTypou Ul U3y4EeHMs] HHKEHEPHBIX U DKOHO-
MUYECKUX BOIIPOCOB.

YactuuHble yme-
HUS

Henonnasie YMCHUs

VYMenus noaHele, 10-
MYCKAIOTCsl HEOOJIbIITUE
OIIMOKU

CchopmupoBaHHbIE

yMeHus

KoMIIeKT 3a1anuit
UTT KOHTPOJIBHBIX
paboT, BApUaHTHI 3a-
MaHUK 1 CAaMOCTOS-
TeIpbHOU PaboTHI, BO-
[TPOCHI 110 TeMaM /
[pasaenam TUCIUTLIH-
HBI

Baagerb: METOJAMH MOCTPOCHUS MaTeMaTHhye-
CKMX MojJeNed Mg 3a/lay, BO3HUKAIOUIUX B
MHXEHEPHO-3KOHOMHUYECKOH MpaKTUKeE.

YacTtraHoe Biaje-
HHE HaBBIKAMH

Hecucremarnueckoe
MIPUMEHECHNE HABBIKOB

B cucrematnueckom
NIPUMEHEHNN HAaBBIKOB
JIOTTYCKAIOTCSI TPOOEITHI

VYcmemnHoe 1 cucTeMaTH4e-
CKO€ TIpUMEHEHUE HaBBHIKOB




8. OcobennocTn peaau3anvui JUCHUILJIMHBI JIJIi HHBAJIU/I0B ! JIUII ¢ OrPAHNYICHHBIMHA

BO3MOKHOCTHMMU 3/10POBbS

JUis oCyIIeCTBICHUS MPOLEAYP TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTecTa-
UM 00YYaroIUXCs CO3/MaHbl (DOHMBI OLICHOYHBIX CPEACTB, aalTUPOBAHHBIC NJIsi WHBAJIUAOB U JUI] C
OTPaHUYEHHBIMUA BO3MOXKHOCTSIMH 3I0POBbsSI U TIO3BOJISIONINE OIEHUTH TOCTIKEHUE UMH 3allJIaHUPOBAH-
HBIX B OCHOBHOHM 00pa3oBaTENbHON MporpamMme pe3yJbTaToB oOydeHHUs U ypOBEHb C(HOPMHPOBAHHOCTHU
BCEX KOMIIETEHITNH, 3asBJICHHBIX B 00Opa3oBaTeabHOi nmporpamme. dopma nmpoBeaeHUs TEKyIIeH aTTecTa-
MU JJI1 CTYJIEHTOB-WUHBAJIUAOB YCTAHABIMBAETCSA C YYETOM WHIMBUAYAIbHBIX MCUXOPU3NYECKUX OCO-
OeHHocTel (YCTHO, TMCBMEHHO Ha OyMare, MMCbMEHHO Ha KOMITBIOTEPE, B (DOpME TECTUPOBAHMS | T.II.).
[Tpu TecTrpoBaHUU [T CTA0OBUASIINX CTYIEHTOB HUCIONB3YIOTCS (DOHIBI OIICHOYHBIX CPENICTB C YKPYII-
HeHHBIM mpudToM. Ha sKx3aMeH nmpuriamaeTcsi COmpoBOXKAAIOMINN, KOTOPBIH 00eCreurBaeT TEXHUIECKOE
COIIPOBOKACHUE CTYACHTY. [Ipn He00X0AMMOCTH CTYACHTY-UHBAIUAY MPEAOCTABISACTCS JOMOTHUTEIHHOE
BpeMs JUIsl IOJITOTOBKU OTBETa Ha 3k3aMeHe (wim 3adere). O0yuaronuecs: ¢ OrpaHUuYeHHBIMU BO3MOXKHO-
CTSIMH 3[IOpOBBSI U 00ydYaroIuecs WHBAIUIbl 00E€CIIEYMBAIOTCS MEYaTHBIMU U AJIEKTPOHHBIMU 00pa3oBa-
TETBHBIMHU pecypcamMu (IIpOoTrpaMMBbl, YIeOHBIC TTOCOOUS I CAMOCTOSITEIbHOM paboThI U T.JA.) B hopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHUSAM UX 3JI0POBbSI U BOCHPUATHS HH(POPMALIUU:

1) JUTS. UHBAJIUIOB U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI 110 3PEHUI0:

- IJIsl CJIeNBIX: 33/IaHUs IS BBITIOJHEHUS HA MPAKTUYECKUX 3aHITHIX OQOPMIISIOTCS penbedHO-
ToueyHbIM mipudToM bpaiins , MO0 3aUNTHIBAIOTCS aCCHCTEHTOM; MUCHMEHHBIC 3a/IaHUSI BBITIOTHSIIOTCS
Ha Oymare penbedHO-ToueuHbIM mpuQTOM bpaiing 160 HaTUKTOBBIBAIOTCS ACCUCTEHTY; 00Yy4alOIUMCS
JUIS  BBIIIOJIHGHUS 3a/IaHUs TPU  HEOOXOJUMOCTH  TMPEAOCTABISICTCS  KOMIUIEKT IMHUChMEHHBIX
MPUHAJIISKHOCTEN 1 OyMara i muchbma peibeHO-ToueuHbIM mpudToM bpaiins;

- I caa00BUAAIIMX: 00ECIeUYNBACTCS WHIMBUIYaTbHOE PAaBHOMEPHOE OCBEIEHHUE HE MEHee
300 mrokc; oOydaromuMmcsi U1l BBIIIOJIHEHUS 33JaHHUs TpU  HEOOXOAMMOCTH TMPEAOCTaBISETCS
YBEJIMUYMBAIOINIEE YCTPOMCTBO; BO3MOXKHO TakKXKE€ MCIOJIb30BaHUE COOCTBEHHBIX YBEJIMYMBAIOIINX
YCTPOICTB; 3aaHusl ISl BHITTOJIHEHUS 3aJaHUi 0(OPMIISIOTCS YBETUYEHHBIM IPUPTOM;

2) JUTSL MTHBAJTUIOB U JIUIL C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI O CJIYXY:

- UISl TJIYXUX U ¢JIA00CBIIIAIIMX: 00SCTeUnBACTCS HATUYHUE 3BYKOYCWIMBAIOIICH armaparypbl
KOJUIGKTMBHOTO TOJIb30BAHUS, MPU HEOOXOTUMOCTH OOYYAIOIIUMCS MPEAOCTABISIETCS 3BYKOYCHUIIMBAIO-
I1ast anmaparypa WHIUBUYaTbHOTO MOJIb30BAHMS; MPEAOCTABIISIFOTCS YCIYTH CYPAONEPEeBOAUNKA,

- VISl CJIENOTJIYXHMX JIOMYCKAeTCs MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO YCIYTH TH(IOCYPAO-
nepeBo4YrKa (IOMUMO TpeOOBaHUI, BHIITOIHAEMBIX COOTBETCTBEHHO JJIS CIIETIBIX U TIIyXHUX);

3) JUISL JTUL] C TSDKEJIBIMU HapYIICHUSIMH PEYHU, TIIyXUX, CIa00CHbIIIAIUX JEKIIUA U CEMUHApBI,
MIPOBOAMMBIE B YCTHOM (popme, MPOBOASTCS B MUCbMEHHOI QopMme;

4) JUTSE THBJIUJIOB U JIWI] C OTPAHMYEHHBIMUA BO3MOXXHOCTSIMU 37I0POBbsI, HMEIOLMX HaPYIIIe-
HHS ONMOPHO-IBUTaTEILHOI0 anmnapara:

- JUIS JIUI C HapyUICHUSMHU OMOPHO-IBUTATEIHHOTO amnmnapara, HapyHIICHHSIMH JIBUTATEIbHBIX
GyHKIIUH BEpXHUX KOHEYHOCTEH MIIM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: MMChMEHHBIC 3aJaHMs Ha/IUK-
TOBBIBAIOTCS] ACCUCTEHTY; BBIMOJHEHHE 3aJaHHii (TECTOB, KOHTPOJIBHBIX PaboT), MPOBOJUMbBIE B TUChbMEH-
HOH (hopme, MPOBOIITCS B YCTHOU (hopMe IyTeM orpoca, Oeceapl ¢ 00yJaromuMces.



9. YueOHO-MeTOAUYEeCKOE M HH(POPMALIMOHHOE 0O0ecnevYeHue U CIUTITHHbI
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nocobue / Kykosckas T.B., Monokanosa E.A., YpycoB A... — Tam00B : TamMOOBCKHI1 TOCYJapCTBEH-
HbIM TexHudyeckuil yausepcuretr, ObC ACB, 2017. — 129 c¢. — ISBN 978-5-8265-1710-9. — Texkcr :
anektpoHHsiid / IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/85954.html (mara oOpare-
Hus: 28.09.2023).

2. AnkuinoB A.B. Beiciias matemaTtuka. B 2 gactsax. U.2: Bbicas MaTeMaTuka : y4eOHOE 1Mo-
cobue / Aukunos A.B., Beabmucos I1.A., PemmetnukoB FO.A.. — YnbsHOBCK : YIIBSHOBCKHI rocynap-
CTBEHHBIN TexHUYeCKHuil yHuBepcutet, 2017. — 272 ¢. — ISBN 978-5-9795-1746-9, 978-5-9795-1748-3
(a.2). —  Teker : anekTpoHuei  //  IPR SMART : [caiiT]. —  URL:
https://www.iprbookshop.ru/106089.html (mata o6pamenus: 28.09.2023).

3. bannun K.B. Teopust BeposTHOCTEl M MaTeMaTuieckass CTaTUCTHUKA : yueOHuK / bamaun
K.B., bauuisikoB B.H., PykocyeB A.B.. — Mocksa : JlamkoB u K, 2020. — 472 ¢. — ISBN 978-5-394-
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https://www.iprbookshop.ru/111035.html (mata o6pamenus: 28.09.2023).

4. Hanaesa JLIL., Maramesa X.I1. JIuneitnas anre6pa. Yue6HOe mocoOue mo u3y4yeHUIo pas-
nena- I'posnsiit, UIIL ITTHTY, 2013.

S. MaromaeBa M. A., HcaeBa JI. M. Ilpaktukym no Beicuied maremaruke. Yacts — 1, 2.
Y4eOHO-MeTOANYECKOE MTOCOOHE IJIs CTYACHTOB SKOHOMHUYECKHX criennaibHocTed. — ['po3HbIid, 2014.

6. Maramesa X. I1. /luckpetHast MaremMaTuka. YueOHoe mocooue. — ['posnsbiii, 2014.

7. CanpnoB A. A. Kpatkuii kypc Beicuielt Marematuku. — ['posnsiid, UL ITHTY, 2014.

8. Canpnos A. A. Kpatkuii Kypc BIcHIEl MaTeMaTUKH, TOM. 1, Tom 2. — I'po3Hsiid, 2014.

0. baraesa M. T. COopHMK 33724 110 JTUHEHHON U BEKTOPHOU anreOpe U aHATUTHYECKOMN Teo-
metpun.— ['po3ubiid, UIIL I'THH, 2007.

10. Hanaesa JI. I11., Maramesa X. II. Meroandeckoe nocoOue 1o u3y4eHuro paszaena «Psap.
— I'posnsiit, UL T'THU, 2007.

11. Hanaesa JI. I1I., Cocnam6exosa JI. C. COopHuk 3anau. {uddepennuanbipie ypaBHeHUS. —
I'posusriit, UIIL] I'THH, 2010.

12. MaromaeBa M.A., Ucaesa JI.M. Ilpaktukym mo Beicuieil marematuke. Yacte 1 (yueOHO-

METOAMYECKOE TOCOOMe NI CTYJAEHTOB SKOHOMHUYECKHMX crernuanbHocTel). — ['posnasni: WIIL T'THH,
2011.

13. MaromaeBa M.A., Ucaesa JI.M. [Ipaktukym 1o Beiciieii matematuke. YacTs 2 (yaeOHO-
METOJIMYECKOE MTOCOOHE ISl CTYACHTOB YKOHOMUYECKUX crieruanbHocTel). — ['po3usriii: U TTHTY,
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HNHuTtepHer pecypcbl
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9.2. Metoanyeckue ykazaHus 1y 00y4Jaromuxcst 0 OCBOSHUIO TUCIUILTHHBI (CM. IPUIIOKEHHE).
10. MaTepuajJbHO-TeXHUYECKOe o0ecneyeHne TN CHUNINHBI

3a kadenpoii «Briciias U mpuKIagHAsS MaTEeMaTHKa» B TIABHOM Y4eOHOM KOpIyce 3aKpeIUIeHbI
nekuroHHas ayautopust Ne 1-16, ayautopun 11t TpOBEACHHUS TPAKTUYECKUX 3aHATHI


http://www.alleng.ru/edu/math9/htm
http://plus.ru/books_mat.html

NoNe 2-08, 2-12, 2-27, 2-29, 2-31, 2-33, 2-35, GOJBIIMHCTBO W3 KOTOPBIX OCHAIIEHO TaOIUIaMH, Tpadu-
YeCKUM MaTepHajoM, YepTeKaMH 10 JHMHEWHOW anredpe, IeMeHTaM BEKTOPHOW anreOphl, aHaIUTHYe-
CKOHW reoMeTpuH, TuddepeHInaIbHOMY UCUUCICHUIO (PYHKITUN OTHOM MepeMEeHHON, HHTETPaTbHOMY HC-
gucnenuto. Ha kadeape uMeroTcss MHTEpaKTUBHAS JOCKA U TUATIPOEKTOP.



MeToaunueckue YKazaHud 10 OCBOCHHIO JTUCHUIIIMHBI «MaTtemaTuka

1. MeToanuyeckue yKazaHus AJisi 00y4arOmUXcs MO0 MJIAHUPOBAHUIO M OPraHU3AUM BPEeMEHH,
HEe00X0UMOro /ISl OCBOCHHUS JUCHHUIINHBI.

N3yyenne pekoMeHIyeTcs HauaTh ¢ O3HAKOMIIEHUS ¢ pabouel mporpaMMon IUCHUIUIMHBI, €€ CTPYK-
TYypoil U colep)KaHHEeM pa3/eioB (MOIyJjeii), (OHJOM OIIEHOYHBIX CPEACTB, O3HAKOMHUTHCS C Yy4eOHO-
METOJIMYECKUM U MHPOPMALIHOHHBIM 00eCTIeYeHUEM JTUCIUTUIUHBI.

JuctumumHa «MaTeMaTHKay COCTOMUT U3 CBA3aHHBIX MEXAY CO00I0 TeM, 00eCIeunBaloINX MOCIe0-
BaTeIbHOE U3yUEHHUE MaTepuaa.

OOyuenue 1o qucuuIUIMHE «MaTeMaTHKay OCYIIECTBISAETCS B CIeIyomuX Gopmax:

1. AyauTopHble 3aHATHS (JEKIIHH, TPAKTHYECKHE).

2. CamocrosTenbHas paboTa cTyeHTa (IOArOTOBKA K JIGKLUSAM, IPAaKTUYECKUM 3aHITUSAM, TeCTaM U
MHBIM (pOpMaM MUCbMEHHBIX PadoT, MHANBUAYaIbHAsI KOHCYJbTALMA C TIPENO/IaBaTEIEM).

3. MHTepakTuBHBIE (HOPMBI MPOBEACHUS 3aHATUN (KOJUTOKBUYM, JIEKLHUS U Ip.(OPMBI).

VY4eOHbIif MaTepuan CTPYKTypUPOBAH U U3yYEHUE JAUCLUUILIMHBI IPOU3BOIUTCS B TEMAaTHYECKOU MO-
ClIe0BaTeNbHOCTH. KaXIoMy NpakTHUUECKOMY 3aHSATHI0O U CAMOCTOSTEIBbHOMY M3YUEHHIO MaTrepuala
MpeluIecTByeT JieKuus mo gaHHoi teme. OOydaromuecss caMOCTOATEIbHO MPOBOAST MpPEIBAPUTENbHYIO
MOJrOTOBKY K 3aHSTHIO, IPUHUMAIOT aKTUBHOE M TBOPYECKOE y4acTHE B 00CYKJICHUU TEOPETUYECKUX BO-
MPOCOB, pa3dope NMpoOIEMHBIX CUTYallul U MOMCKOB MyTel X peuieHus. MHorue npo0iaemsl, n3ydaeMble
B Kypce, HOCST AUCKYCCHOHHBIN XapakTep, YTO MPEoIaracT UHTEPaKTUBHBIN XapakTep IPOBEACHUS 3a-
HSATUH Ha KOHKPETHBIX MpUMEpax.

Onucanue MocieI0BaTeIbHOCTH JEHCTBHII 00YYarOIIeroCs:

[Ipu u3yueHnuu Kypca cienyeT BHUMATEIbHO CIyLIaTh U KOHCIIEKTUPOBATh MaTepHall, N3jaraeMblii Ha
ayJIMTOPHBIX 3aHATHAX. [l €ro NOHMMaHMs U Ka4eCTBEHHOT'O YCBOEHUSI PEKOMEHIYETCsl ClIeAyIoIas 1o-
CJIEIOBATEILHOCTD NEUCTBUN:

1. ITocne okoHYaHUsI Y4eOHBIX 3aHATHH IS 3aKpeIieHHs MaTepualia MPOCMOTPETh UM 00IyMaTh
TEKCT JICKITUH, TIPOCTYIIaHHOMN CEToIHs, pa3odpaTk paccMoTpeHHbie mpuMepsl (10 - 15 MuHyT).

2. Ilpu noAroTOBKE K JIEKIIMM CIEAYIOIIEro JHS MOBTOPUTH TEKCT MPEAbIAYIIEH JEKINUH, TOAYyMaTh O
TOM, KaKasi MOKET OBITh ciieayromias Tema (5 - 10 MuHyT).

3. B Teuenue Henenu BHIOpATh BpeMs A7 paboTHI ¢ IUTEpaTypoil B 6nbiamnoteke (o 1 gacy).

4. Ilpu MoAroTOBKE K MPAKTUYECKOMY 3aHSATUIO MOBTOPUTH OCHOBHBIE NMOHSTHUS MO TEME, U3YUYHTH
IpuMepsl. Pernas KOHKPETHYIO CUTyalulo, - MPEIBAPUTEILHO MOHATh, KAKOM TEOPETUYECKUN MaTepua
HY>KHO HCHOJb30BaTh. HaMeTUTh miiaH pemieHus:, monpoOoBaTh Ha €ro OCHOBE pemuTh | - 2 mpaxkTuye-
CKHE CUTYall1u.

2. Metoanyeckue ykazaHusi o padore 00y4awumuxcs BO BpemMs IPoBeeHH sl JIeKIHil.

Jlexuu nar0T 00ydYaIONIMMCSl CUCTEeMAaTU3UPOBAaHHBIC 3HAHUS IO JAUCHUILIUHE, KOHIEHTPUPYIOT MX
BHUMaHHE Ha HanOoJiee CIOKHBIX W BAKHBIX BOMpocax. JIeKimun oOBIYHO M3aratoTcsl B TPaJUIMOHHOM
WK B IpoOseMHOM ctuiie. [ cTy1eHTOB B OOJBIIMHCTBE Cly4yaeB B MpobieMHOM cTuiie. [1poOiaeMHbIii
CTWJIb TTO3BOJIICT CTUMYJIMPOBATh aKTHBHYIO MO3HABATEIbHYIO NESITEIBHOCTh OOYUYarOIIUXCS M UX WHTE-
pec K TUCHUIUIMHE, (OPMUPOBATH TBOPUECKOE MBIIUIEHHE, TPpUOeraTh K MPOTUBOIIOCTABICHUSAM U CPaB-
HEHHUSM, JieTIaTh 0000IIeHNS, aKTUBU3UPOBAaTh BHUMAHNE 00YUYaIOIINXCS IyTEM ITOCTAaHOBKH IMPOOIEMHBIX
BOIIPOCOB, MOOUIPATH TUCKYCCHUIO.

Bo Bpems JIEKIMOHHBIX 3aHATHH PEKOMEHAYETCS BECTH KOHCIIEKTHPOBAHHE Y4EeOHOTO MaTepuana,
oOpamiate BHUMaHUe Ha (OPMYJIMPOBKH U KAaTErOPUH, PACKPBIBAIOLINE CYTh TOTO MJIM MHOTO SBICHHMS,
WJIH TIPOIIECCOB, BHIBOJIBI M TPAKTUYECKIE PEKOMEHTAIIH.



KoHcnekT nekuuu nydiie noapas3aesaTh Ha MyHKThI, cO0JI01as KPacHYIO CTPOKY. DTOMY B OOJIBIION
cTerneHu OyAyT crocoOCTBOBATH BOMPOCHI IUIaHA JIEKIIMH, MTPEUIOKEHHBIE MpenonaBaTensm. Cienyer 00-
pamath BHUMaHHE Ha aKLEHTHI, BHIBOJABI, KOTOPHIE JI€JaeT MpernojaBaresb, OTMeuasi Haubojee BaKHbIE
MOMEHTHI B JIEKIIMOHHOM MaTepualie 3aMEYaHUSIMHU «Ba)KHO», «XOPOIIO 3allOMHUTHY» M T.N. MOXHO Je-
JIaTh 3TO U C TOMOIIBIO Pa3HOLBETHBIX MapKEPOB WIH PYUEK, TOTUEPKHUBASI TEPMHUHBI U OIIPEICTICHHUS.

Ienecoobpa3Ho pa3zpaboTaTh COOCTBEHHYIO CHCTEMY COKpallleHul, ab0peBuaTyp u cumMBojoB. OqHa-
KO IpH JajibHEelIIel padoTe ¢ KOHCIIEKTOM CHMBOJIBI JIy4Ille 3aMEHUTh OOBIYHBIMU CJIOBaMHM JJisi OBICTPO-
IO 3pUTEIBHOTO BOCIIPUATHS TEKCTA.

PaGotas HaJ KOHCIIEKTOM JIEKIUI, HEOOXOAMMO HUCIIOIb30BaTh JINTEPATYPY, KOTOPYIO PEKOMEHI0BAI
npernojaBaTens. VIMEHHO Takas cepbe3Has, KpONoTiuBas paboTa ¢ JEKIMOHHBIM MaTepHajIOM MO3BOJIHT
rI1yOOKO OBJIAZIETh TEOPETUUECKUM MAaTEPUAIIOM.

TemaTuka nexuuii naercsa B pabodeid mporpaMme JUCHUTUINHBL

3. Meroauyeckue yKa3aHusl 00y4arOUMCS 10 MOAT0TOBKE K MPAKTHYECKUM 3aHATHSIM.

Ha mpakTuueckux 3aHSATHIX MPUBETCTBYETCS aKTUBHOE Y4acTHE B OOCYXJIEHUU KOHKPETHBIX CUTYa-
WA, CIOCOOHOCTh Ha OCHOBE TOJIYYCHHBIX 3HAHWW HaXOJUTh Hanbosee d3(hPeKTUBHBIC PEIICHUs TTOCTaB-
JICHHBIX MPOOJIEM, YMETh HAXOIHUTh MOJIE3HBIH AOMOIHUTENbHBIA MaTepuail Mo TeMaTHKE CEMHUHApPCKUX
3aHATUN.

CTyeHTy peKOMEHIyeTCsl CIeIyIomasi cXemMa MOJATOTOBKH K MIPAKTUYECKOMY 3aHATHUIO:

1. O3HakoOMJIEHHE C TIJIAHOM MPAKTHUECKOTO 3aHATHUS, KOTOPBIH OTpa)kaeT COoepKaHUe MPeaAsIOKEH-
HOI TEMBEI,

2. TIpopabGoTaTh KOHCIIEKT JICKIIH;

3. IIpounTarh OCHOBHYIO JIUTEPATYPY.

B mponecce moAroToBKH K MPaKTUYECKUM 3aHATHSIM, HEOOXOAMMO OOpaTUTh 0co00e BHUMaHUE Ha
CaMOCTOSITENIbHOE H3Yy4YE€HUE PEKOMEHJIOBAHHOM nuTeparypbl. [Ipu Bceil MONHOTE KOHCHEKTHPOBAHUS
JIEKUMU B HEH HEBO3MOXHO M3JI0KUTh BECh MaTepual U3-3a JIMMUTA ayAUTOPHBIX 4acoB. [loaTomy camo-
cTosiTenbHas paboTa ¢ ydyeOHMKaMH, yueOHBIMU OCOOUSMU, HAyYHOHU, CIIPABOYHOI JTUTEpaTypoil, mare-
puanaMu nepruoauveckux nznanui u Murepuera sipnsercs HarbOonee 3 HEKTUBHBIM METOI0M MOJTyUEHUs
JOTIOJTHUTEIBHBIX 3HAHHUM, MI03BOJIIET 3HAYUTEIHHO aKTUBU3UPOBATH MPOLIECC OBJIAZACHUS MH(POPMAIUEH,
crocoOcTByeT 6oJiee TITyOOKOMY YCBOSHHUIO U3ydaeMoro Marepuaia, oOpMHUPYET Y CTYACHTOB OTHOIICHUE
K KOHKpPETHOH mpobyieme. Bce HOBbIE MOHATHUS MO U3ydaeMOM TeMe HEOO0XOAWMO BBIyYUTh HAU3YCTh W
BHECTH B TJI0OCCApHil, KOTOPBI 11e7Ieco00pa3HO BECTH C CaMOro Havalla U3y4eHUs Kypca;

4. OTBeTUTH Ha BOIIPOCHI IIJIaHA MPAKTUYECKOTO 3aHATHS;

5. BHIIONHUTE JTOMAaIIHEE 3aJaHue;

6. IIpopabGoTaTh TeCTOBBIC 3a/IaHU U 33]Ia4H;

7. Ilpu 3atpynHeHusix copMyarpoBaTh BOPOCH! K IPETOAABATEIIO.

PesynbraT Takoi paboThI JOJKEH MPOSBUTHCS B CIIOCOOHOCTH CTYyIEHTa CBOOOIHO OTBETUTH HA TEO-
peTHYecKHe BOMPOCH MPAKTUKyMa, BBICTYNaTh U y4acTBOBATh B KOJUIEKTUBHOM OOCYKIEHHH BOIPOCOB
M3y4aeMON TEeMbl, NMPABWJILHO BBITIOJIHATH MPAKTUYECKHE W UHBIC 33/JaHUs, KOTOpbIe JaroTcs B (oHme
OLICHOYHBIX CPEJICTB JUCIHUILINHBI.

4. MeroauvecKkue yKa3zaHusi 00y4aromUMCs M0 OPraHU3alNH CAMOCTOSATEILHOM padoThl.

Llenp opraHM3aluy CaMOCTOSTENbHONW paboThl Mo AucHUILUIMHE «MareMaTHkay - 3TO yriryOJaeHue u
paciidpeHye 3HaHuil B 00JacTH MaTeMaTukH; (OpMHUpOBaHHE HaBbIKa M MHTEpeca K CaMOCTOSATEIbHON
MO3HAaBaTeIbHOMI ACATCIIBHOCTH.

CamocrosTenbHas paboTa 00ydarouxcs SBISETCS BaKHEUIIUM BUAOM OCBOEHHS COJCp)KaHUS AUC-
[UIUIMHBI, TOATOTOBKU K IMPAKTUYCCKUM 3aHATHAM U K KOHTpOJIBHOfI pa60Te. CIO,Z[a K€ OTHOCATCA U Ca-
MOCTOSITENIbHOE YTyOJIeHHOe U3y4YeHHEe TeM JUCHUIUIMHBL. CamocTosiTeNlbHas paboTa MpeacTaBisieT Cco-
0011 MOCTOSIHHO AEWCTBYIOLIYIO CUCTEMY, OCHOBY 00Opa30BaTEIbHOTO MPOLECCa U HOCUT MCCIIEOBATENb-



CKUH XapakTep, YTO MOCIYXUT B OyIylIeM OCHOBAHMEM JIJIsl HAITMCAHUS BBITYCKHON KBaTH(PUKAITMOHHOMN
paboThI, TPAKTHYECKOTO TPUMEHEHHUS TTOTyYeHHBIX 3HAHUH.

Opranu3zaiys caMOCTOSITeIbHOM paboThl 00YYaIOIIUXCSl OPUEHTHUPYETCSl Ha aKTUBHBIE METOJIbI OBJIA-
JICHUS] 3HAHUSMHU, PA3BUTHE TBOPUECKHUX CITOCOOHOCTEH, MEPEeX0l OT MOTOYHOTO K WHIUBUIYaTU3UPOBAH-
HOMY 00y4Y€HHI0, C YYETOM NOTPEOHOCTEN U BOZMOKHOCTEH INYHOCTH.

[IpaBuiibHAsE OpraHu3alys CaMOCTOATEIBHBIX YUEOHBIX 3aHSATHUH, UX CHCTEMATHYHOCTbH, IIEIeCO00-
pasHoe IIaHUPOBaHUE paboyero BPEeMEHH IMO3BOJISIET CTYACHTaM Pa3BUBAaTh YMEHMsI U HaBBIKU B yCBOE-
HUU ¥ CHCTEMAaTH3allMU MPHOOpEeTaeMbIX 3HAHUH, 00ECTIeYnBaTh BHICOKHI YPOBEHb YCIIEBAEMOCTH B Tie-
puoJ 0o0y4deHus1, HOTYYUTh HABBIKH MOBBIIEHUS MPOPECCHOHATHHOTO YPOBHSI.

CamocrodTenbHas paboTa pearu3yercs:

- HEMOCPEICTBEHHO B MPOIIECCe ayIUTOPHBIX 3aHATUHN - HA JEKIUAX, MPAKTUUECKUX 3aHATHUSAX;

- B KOHTAKTE C IMpernojaBaTelieM BHE paMOK PACIUCaHUs - Ha KOHCYJIbTAIUAX MO Y4eOHBIM BOIPO-
caMm, B XOJIe TBOPYECKUX KOHTAKTOB, MPH JUKBUIAIMH 330JKEHHOCTEH, MPHU BHINOJHEHUH WHIAUBHUIY-
AJIBHBIX 3aJaHul U T.JI.

- B OubnuoTeke, noMa, Ha Kadeape nMpu BHINOJHEHUH O0YJArOIIMMCS YUYCOHBIX U IPAKTUYCCKUX 3a-
nad.

Bunet CPC u kpuTepuun o1ieHoK

(o 6amnpHO-periTuaroBOM cucteMe [ THTY, CPC ounenuBaercs B 15 6amioB)

KontponbHas padota

Komnoksuym

TeMbl 111 caMOCTOATENbHONW pabOTHl MPOMKUCaHbl B pabodeil mporpamMme ITUCHUIUIAHBL. D(heKTHB-
HBIM CPEJICTBOM OCYIIECTBICHHUS OOYyYAIOIIMMCS CAMOCTOSITENILHON pabOThl SBISETCS AJNEKTPOHHAS WH-
(dhopmarmoHHO-00pa3oBaTelibHas Cpea YHUBEPCUTETA, KOTOpas 0O0ECTIeUnBAET JOCTYIT K YU4E€OHBIM IIjIa-
HaM, paboYMM IporpaMMaM TUCHMILIMH (MOAYJEH), IPaKTUK, K U3IaHUSIM AJIEKTPOHHBIX OMOIMOTEYHBIX
CHCTEM.



CocTaBuTEINb s

noueHT Kadenpsl «Beiciias u mpuKiIagHas MaTeMaTHKa» ,/2/&,@47 Maramesa X.I1I.
COI'JIACOBAHO:
3aBeayronuii kadenpoit «Bricmas n mpukiagHas MaTeMaTHKa g T"auaeB A.M..

7
3aeayromuii kadenpoit «MHpOpMaIMOHHBIE TEXHOIOTHI % Mouceenko H.A.
/e

Hupextop IYMP




	2. Найти производную по направлению функции   в точке М(1;2;-1) по направлению вектора  где  имеет координаты (2;4;-3).
	4. Найти градиент и его модуль функции: а)  в точке М(0;3);   б)  в точке М(–1;2;0).
	4. Найти градиент и его модуль функции: а)  в точке М(0;3);   б)  в точке М(–1;2;0).
	5. По данным таблицы найти функцию , наилучшим образом описывающую связь между полученными экспериментальными данными. Здесь  – экспериментальные значения функции, соответствующие значениям, полученные опытным путём.
	1. По данным 7 измерений некоторой величины найдены средняя результатов измерений, равная 30 и выборочная дисперсия, равная 36. Найдите границы, в которых с надежностью 0,99 заключено истинное значение измеряемой величины.
	2. По выборке объема  n=30 найден средний вес изделий изделий, изготовленных на первом станке; по выборке объема m=40 найден средний вес изделий  изделий, изготовленных на втором станке. Известны генеральные дисперсии  . Требуется на уровне значимости...
	3. Найти доверительный интервал для оценки математического ожидания a нормального распределения с надёжностью зная выборочную среднюю объём выборки (число наблюдений) n=144 и среднее квадратическое отклонение
	4. Количественный признак Х генеральной совокупности распределён нормально. По выборке объёма n=36 найдены выборочная средняя Найти доверительный интервал для неизвестного математического ожидания a с надёжностью 0,95.
	1. Векторное произведение векторов, определение, свойства, геометрический смысл.
	2. Решить систему уравнений
	5. Найти пределы: 1) ; 2)  3)  4) .
	Образец экзаменационного билета
	Образец экзаменационного билета
	Вариант № 0
	1. Знакочередующиеся ряды. Теорема Лейбница. Оценка остатка ряда.
	2. В коробе 6 красных и 4 синих карандаша. Наудачу  извлекают три карандаша. Найти вероятность того, что два их них - красные.
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