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1. lean u 3aa49u TUCUMILJIUHBI

HCJIBIO MaTeMaTU4ICCKOI' O O6pa3OBaHI/I$I 6a1<aJ1aBpa SABJIACTCA: O6y‘ICHI/Ie CTYACHTOB OCHOBHBIM
IMOJIOKCHHUAM U MCTOAAM MATEMATUKHU, HABBIKAM MOCTPOCHHUA MATCMATUUYCCKUX JTOKA3aTCIILCTB I1Yy-
TEM JIOTHYCCKUX paCCY)I(,Z[CHI/Iﬁ, METOJaM PCUICHUA 3aaaY.

33}13‘laMI/I HU3YUCHUA OUCHUIIIIMHBL SABJIACTCA 06yquHe CTYACHTOB OCHOBHBIM MAaTCMATHU4C-
CKHUM METOJaM, UX 3HAKOMCTBO C pa3JIMYHBIMU IMIPUITOXKCHUAMHA 3THX METOJO0B K PCIICHHUIO IIPAaKTH-
YCCKUX 3alay, Acjasa IMpHu 3TOM YIIOp Ha TC pa3Aciibl MATCMATUKH, KOTOPBIC UMCIOT BA’)KHOC 3HAYC-
HHUC IJIA TOT'O U1K MHOI'O HpO(bI/IJ'IH IOArOTOBKH CIICHHUAJINCTOB.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOorpaMMbl

Maremaruka otHocutcss K oOs3arensHoM yacth PI'OC BO 1o HampaBieHHIO MOATOTOBKH
09.03.02 NadopmaiimoHHbIE CUCTEMBI U TEXHOJIOTHH.

JlanHasi TUCUUIUIMHA SBISICTCS MPEAIISCTBYIOMICH Ml CIASAYIOIMMX €CTeCTBEHHOHAYYHBIX U
o0uenpodecCHOHANbHBIX YUCOHBIX JUCIHUILINH, TPEIyCMOTPEHHBIX B Y4eOHBIX IJIaHAX HaIpaBlie-
Hus «MHDOpMaMOHHBIC CHCTEMBI U TEXHOJIOTUNY: JKOoHOMUKA, MHpOopMaTnka, AHaMHU3 OOJBIIIX
naHHbIX, [I[porpammupoBanue.



3. IlepeveHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 10 IMCHHUIINHE

(MOIlyJIIO), COOTHECCHHBIX ¢ HHAUKATOPAMH JOCTHKCHUS KOMIIeTEeHIIU

Tabmauua 1

IInanupyemble pe3yJibTaThbl

Koa nmo ®I'OC HNHIuKaTOpbI 10CTHKEHUS 00y4eHMsI M0 IMCIUIJINHE
(3YB)
Ob6menpodeccnoHalbHbIE
OIIK-1.1. [IpumeHsieT OCHOBBI 3HATB: METOMBI PELLEHHS CH-
MaTeMaTHKH, GU3NKH, BbIYHC- CTEM JIMHEHHBIX aliredpanye-
OIIK-1. JIUTEIIbHOU TEXHUKHU U IIPO-

CniocobeH npume-
HSTh €CTECTBCHHOHA-
YUYHBIC ¥ OOIICHHKE-
HEPHBIC 3HAHUS, M-
TOJIbI MATEMaTHYe-
CKOT'0 aHaJIN3a U MO-
JICITUPOBAHMUSI, TEOPE-
TUYECKOTO U JKCIIe-
PUMEHTAJILHOTO UC-
CJICZIOBAaHUS B MPO-
(beccuoHanbHOM J1es-

IrpaMMUPOBaHUS
OIIK-1.2. PemaeT crangapr-
HbIE Tpo(decCHOHANIbHBIC 3a-
Jla4M ¢ IPUMEHEHHUEM eCTe-
CTBCHHOHAYYHBIX ¥ OOIICHH-
JKEHEPHBIX 3HAHHUH, METOJIOB
MaTeMaTUYECKOT0 aHaIn3a U
MOJICTTUPOBAHUS

OIIK-1.3. [IpunuMaet yyactue
B TEOPETUYECKOM U DKCIIEPH-

CKUX YpaBHEHH, OCHOBBI TU(D-
(bepeHInpOBaHUs U UHTETPUPO-
BaHUs QYHKIUH, pelICHUS
muddepeHIanbHbIX ypaBHe-
HUH.

YMerh: IpUMEHATh CBOM 3Ha-
HUS K PEIICHUIO TIPAKTUICCKUX
3ajad.

Baaners: MmeTogamu pemieHus
3aja4 ajareOpsl U reOMETPUH,
nuddepeHIMaIbHOTO U UHTE-

TEIIbHOCTH:
MEHTaJIbHOM HCCIICIOBAHUIX
. rpaibHOTO UCYHUCIEHUS, TU(-
00BbeKTOB MpodheccCuoHaTBLHOM .
(dbepeHIaIbHbIX YpaBHEHUH.
JIeITeIIbHOCTH
OIIK-8.1. 3HaeT MaTeMaTHKYy, 3
METOIOJIOTMI0 H  OCHOBHEIG HATh OCHOBHBIC MMOJIOKEHUS
METOJIbI MaTeMaTH4YECKOrO TEOpHH BEPOATHOCTEH 1 MATE-
MOJICIUPOBAHUsA,  Kiaccudu- MaTHYECKOM CTaTUCTUKHU, TEO-
OIIK-8. KalUI0 U YCIIOBUS IIpUMEHE- pHH pALIOB.

Cnoco0eH npu-
MEHSITh MaTeMaTHye-
CKH€ MOJIETH, METO b
Y CPECTBA MPOEKTH-
poBaHusI HH(DOpPMALIU-
OHHBIX ¥ aBTOMAaTH-
3UPOBAHHBIX CUCTEM

HUSI MOJEJIEH, METObI U CPEell-
CTBa TMPOEKTHPOBAHHUS WH-
(OpMaITMOHHBIX U aBTOMATH-
3UPOBAHHBIX CHCTEM, WHCTPY-
MEHTAJIbHBIE CpEACTBa MOJIe-
JUPOBAHUS U MIPOCKTHUPOBAHUS
OIIK-8.2. IIpoBoauT MoaeH-
POBAHME TPOIECCOB M CHUCTEM
C IPUMEHEHUEM COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CPEICTB

YMeTh: TT0JIB30BaThCS MaTeMa-
TUYECKOW JTUTEPATYPO JIJISl U3Y-
YEHUSI UHKEHEPHBIX U IKOHOMHU-
YECKHUX BOITPOCOB.

Baanernb: meTogamu nocrpoe-

HUS MaTeMaTUUYeCKUX MoJelei
J1s 3a7a4, BO3HUKAIOIIHNX B
MHKXEHEPHO-3KOHOMUYECKOMN
MPaKTHUKE.




4. O0béM TUCHUILUIMHBI U BUbI Y4eOHOH padoThI

Tabnuua 2
Beero CemecTpbl
Buj yue6Hoii padoThbI /3ad.en.
0P0, u 3P0, u

0®0 | 3®0 1 2 3 4 1 2 3 4
KonTakTtHas padora(Bcero) 290/8,1 88/2,4 102 64 60 64 28 20 20 20
B ToMm uucne:
PN 128 40 34 32 30 32 10 10 10 10
npaktudeckue 3anatus (I13) 162 48 68 32 30 32 18 10 10 10
CamocTosTenbHast padoTa 32289 | 524/13,6 78 80 84 80 152 124 124 124
B ToMm uncne:
BBITIOJIHEHHE MHChbMeHHOo# CP 72 — 18 18 18 18 — — — —
ITonroroska k I13 45 - 18 9 9 9 - - - -
HOHFOTOBVKa Kk KP 1o 32 B 8 8 8 8 B B B B
pYOCIKHOM aTTeCTalllK
H3yYeHHE BOIPOCOB, BHIHECEH-
HBIX Ha CaMOCTOSITEIbHOE U3Y- 101 424 16 27 31 27 127 99 99 99
YeHHE
MOATOTOBKA K 3K3aMEHY 12 100 18 18 18 18 25 25 25 25
Buj orueTHOCTH IK3. IK3. IK3. IK3. IK3. IK3. IK3. IK3.
Obwas Tpyroemkocts, 612/17 | 612/17 | 180/5 144/4 | 14444 144/4 | 180/5 144/4 144/4 144/4
JTUCIHUILINHLI 4/3.€]1.




5. ConeprxaHue y4eOHOM AUCHUNIHHBI

5.1. Pa3znennl TUCHUNJIMHBLI U BHABI AYAUTOPHBIX 3aHATHH

Ta6muua 3
PacnpenesieHue 4acoB 1o BUAamM
Ne HaumenoBaHue pa3aesa 3aHATHH
n/n JTUCHUILINHBI K m Beero
1 cemecTp
Bcero 34 68 102
1 | Jluneiinas anreGpa 8 16 24
2 | DneMeHThI BEKTOPHOU alreOpbl 8 16 24
3 | AHamuTHUYECKasi TEOMETPUs 8 16 24
4 BBeneHnue B MaTeMaTHYEeCKHUI aHAJIN3 10 20 30
2 cemecTp
Bcero 32 32 64
5 I[H(l)(i)epeHHHaJ}’BHOG ncuncieHue 20 20 40
(GYHKIIMY OJJHON NIEpEeMEHHOM
6 | OyHKIMU HECKOJIBKHUX MEPEMEHHBIX 12 12 24
3 cemecTp
Bcero 30 30 60
7 | MHTerpanbHOe HCUHUCTICHHUE 18 18 36
8 | dudbdepeHnmanbHbie ypaBHCHUS 12 12 24
4 cemecTp
Bcero 32 32 64
9 | Pager 14 14 28
10 OCHOBBI TEOPUH BEPOATHOCTEH 1 Ma- 18 18 36
TEMaTHYECKON CTaTUCTUKU
Hroro 128 162 290




5.2. JleKIMOHHBIE 3aHATHSA

KonnyecTBo yacoB, OTBEAEHHBIX HA Pa3/Ielibl, yKa3aHo B Ta0II. 2.
Tabauua 4

HaumenoBanue
JTUTAKTHYECKOM Conep:xkanue pa3aenoB
eIMHUIBI (pa3aen)

NeNe
n/n

1l cemecTp

Onpenenurenu 2-ro U 3-ro NOpsAAKOB, UX cBoWcTBAa. MuHOp U an-
reOpanyeckoe JOMOJIHEHUE 3JeMeHTa onpenenurens. [lonstue o6
onpeaenuTene N-ro nopsaka. Pelienue cucreMm JIMHEMHBIX ypaBHE-
Huit metogom Kpamepa. Ilonarue o marpuie. CioxxkeHue, BbIYUTA-
HUE MaTpull, YMHOXCHHE MATPHUIbl HA YHUCIO. YMHOKEHUE ABYX
Matpul. OOpaTHas maTpuua. MarpudHas 3allChb U MaTPHUYHOE pe-
LIEHUE CUCTEM ypaBHEeHMI. Meroz ['aycca pemieHust cucreM JIMHEH-
HBIX YPaBHEHHUM.

1 JIuHeiiHas ajaredpa

Bekropnas anreopa. Ilonstue Bektopa. JIMHEHHBIC ornepanuu Haa
BekTOpaMH. [IoHsATHE JIMHEWNHON 3aBUCHMOCTH BEKTOPOB. JIMHENHas
3aBUCUMOCTh BEKTOPOB Ha IUIOCKOCTU. ba3uc Ha miockoctu. [Tpoek-

DJIeMeHTbI s BeKTopa Ha och. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3Be-
BEKTOPHOI1 aJiredpbl | J€HUS BEKTOPOB M UX CBOWMCTBA. Y CIOBHSI KOJUIMHEAPHOCTH, OPTOIO-
HaJIbHOCTH M KOMIUJIAHAPHOCTH BEKTOpOB. Hampasisromuye KocHHY-
Cbl BEKTOpPOB. I'eOMeTpUYECKU CMBICII BEKTOPHOTO M CMEIIAHHOIO
MIPOU3BEICHUM.

Cucrembl KOOpAMHAT Ha IJIOCKOCTU. PaccrosiHne Mexay TOYKaMH.
Jlenenue oTpe3ka B aHHOM OTHOIIEHWHU. [IpsMas Ha MIIOCKOCTH.
Paznuunble ypaBHEHUS NPSIMOM Ha IUNIOCKOCTH. PaccTosiHue OT TOYKU
JI0 MPSIMO. YTOJ MEXAY MPSAMBIMU U YCJIOBHUS MEPIECHAUKYISIPHO-
CTH U MapajuIeIbHOCTHU NMpsIMbIX. KpuBBIE BTOPOro MOPSIIKA: OKPYXK-
HOCTB, DJUIMIIC, TUniepOoa, nmapadona. [IpuBenenne Kk KaHOHUYECKO-
MY BUJY YPaBHEHU KPUBBIX BTOPOrO MOPSAIAKA.
AHaJuTHYecKas [nockocth. Pa3nuunbie ypaBHEHUA IUIOCKOCTH. PaccTosiHne OoT TOY-
reoMeTpus KU J0 IUIOCKOCTH. YTOJ MEXAY IUIOCKOCTSMM. Y CJIIOBUS Iapajuieiib-
HOCTH U TEPHEHAMKYISPHOCTU TuiockocTel. Ilpsamas B mpocTpan-
cTBe. PaznnuHble ypaBHEHUS MPAMON B IPOCTPAHCTBE. YTOJI MEXKIY
NPSAMBIMHU. Y CJIOBUSI NAPALUICIIBHOCTH U MEPIEHANKYISIPHOCTH TIPsi-
MBIX. YTOJ MEXIYy NpsIMOM M IUIOCKOCThIO. B3auMHOE pacronoxe-
HHE NMPAMOM U MIIOCKOCTH Touka nepeceueHus NpsMon U MIIOCKOCTH.
Kpussie BTOporo nopsiaka. IlpuBeneHue ypaBHEHHI! KPHUBBIX 2-TO
MOpsiJIKa K KAHOHUYECKOMY BUITY.




BBeagenue B MaTema-
THYECKHI aHAJIN3

IMpenen ¢ynkuu. beckoneuyno manbie QYHKIMM W UX CBOMWCTBA.
beckoneuno 6opine GYyHKIMN U UX CBA3b C OECKOHEYHO MaJIbIMHU.
OcHoBHbIE TEOPEMBI 0 Ipeaenax. TUIbl HEONPEAEIEHHOCTEN U NpU-
Mepbl X packpbiTus. [lepBbiii 3ameuaTenbHblid Tipeaen. CpaBHEHUE
OCCKOHEYHO MallbIX (YHKIMH. DKBUBAICHTHBIC OCCKOHEYHO Mallbie
¢bynkuun. Bropoii 3amedarensHbiil npenen. [loHsATHE HEMpephIBHO-
ctu pyHkuuu. OnHOCTOpOHHUE TIpeenbl. Touku pa3pbiBa (GyHKINH,
ux knaccuukanus. CpoiicTBa (QyHKIUN, HEPEPHIBHBIX HA CETMEH-
T€: OTPaHUYEHHOCTb, CYIIECTBOBAHUE HAMOOJIBILIEIO U HAUMEHBLIETO
3HaYEHUH, IPOMEKYTOUHbIC 3HAUCHHUS.

2 cemecT?p

AnddepennuanbHoe
HCYMCJIEHHe
(pyHkuuM oaHOIM
nepeMeHHOMH

Omnpenenenue NpoOU3BOJHON, €€ T€OMETPUUECKUI U MEXaHUYECKUH
cmbicit. [lpaBuna muddepennupoBanus ¢yHkuuii. [TpomsBonHbie
OCHOBHBIX 3JIeMEHTapHbIX (QyHKUuH. [luddepenumpoanue ciox-
HoOW (yHKIMu. [Ipon3Boanble (YHKINH, 3aaHHBIX HESIBHO M Iapa-
Mmetpuuecku. Juddepenunan QyHKIUM M €ro reoMeTpU4ecKUi
cmbica. CBs3p muddepeHnuana ¢ Mpou3BoaHOW. MHBapHaHTHOCTH
dbopmbl nuddepenimana ciaoxuoi Gynkuuu. Cesizp Mexay audde-
PEHIIMPYEMOCTBIO M HENIPEPBIBHOCTHIO. [Ipon3BoaHbIe U quddepen-
L[MaJIbl BBICIIMX HOPsIKOB. OCHOBHBIE TeOpeMbl 0 nuddepeHuupye-
MbIX ¢yHkuusax: @epma, Poms, Jlarpanxka, Komu. IlpaBuno Jlonu-
tayd. Touku skcTpemyma GyHkuuu. HeoOxoqumoe u gocTatoyHoOe
YCJIOBHS CYIIECTBOBaHHS dKCTpeMyMa. Hanbonpiiee 1 HanMeHbIIee
3HayeHus ¢(yHkumu, auddepeHunpyemoir Ha orpeske. Mccnenopa-
HUe BbINYKJIOCTH (QyHKIMH. Toukum mepermba rpapuka (QyHKUIHU.
Acumnrotsl rpaduka ¢pyHkuuu. Ob1as cxema uccieoBaHus GyHK-
LU U TTIOCTpOoeHus e€ rpaduka.

DOyHKIUHA
HECKOJIbKHX
nepeMeHHbIX

@DyHKIUN HECKOJIBKUX MepeMeHHbIX. O0IacTh ONpeaeneHus, TMHUN
ypoBHA (GYHKIMH JBYX INepeMeHHbIX. Ilpeaen um HempepbIBHOCTb
GyHKIUY.

YactHble npousBoanble. [TomHblil nuddepeHan 1 ero MCmoib3o-
BaHUE JUISI NMPUOIMKEHHBIX BBIYUCIEHUN. YacTHbIE MPOM3BOAHbBIE
BbIcIIMX MOpsakoB. JuddepeHuupoBanue CIOXHBIX (QYHKIMHA.
JuddepenunpoBanre HeSBHbIX (QyHKUUN. DKcTpeMyM (GYHKIUU
IByX InepeMeHHbIX. HeoOxomumoe M J0CTaTOYHOE YCIOBUS CyIIe-
CTBOBaHMsI dKCTpeMyMa (PyHKUMHU ABYX nepeMeHHbIX. Hanbonbiee u
HauMEHblIlee 3HauYeHUs (YHKIUU B 3aMKHYTOl oOmactu. Kacarens-
Hasl IJIOCKOCTh U HOPMaJjlb K TOBEPXHOCTH.




3 cemMmecTpP

HNHuTerpajabHoe
HCYHCICHHE

[TonsiTue mepBooOpaszHoi. Heonpenen€Hublii HHTETpal U €ro CBOM-
ctBa. Tabnuua HeonpenenéHHbIX UHTErpasioB. OCHOBHBIE METOJIbI
WHTETPUPOBAHUS: HEIIOCPEJICTBEHHOE NHTETPUPOBAHKUE, METO/ MO~
BeJeHUS ToJ 3HaK nuddepeHmana, METo 3aMEHBI MEPEMEHHOM,
UHTErpupoBaHue 1o yacTsMm. KommiiekcHble uncia. AnreOpaunue-
ckas (opma 3amMcu KOMIUIEKCHOTO 4Hcia. Moayllb M apryMeEHT.
TpuronomeTrpuyeckas U mokasareiabHasi (OpPMBI 3alUCH KOMILJIEKC-
HOro uyucna. /[elicTBUs Haa KOMIUIEKCHBIMH yuciamu. Dopmyia
MyaBpa-Jlamnaca. Muorousnensl. Teopema be3dy. OcHoBHas TeopeMa
anreOpel. PasznoskeHne MHOrowieHa Ha JIMHEHHBIC M KBaJIpaTHBIC
MHOKUTENH. TUIbl mpocTedmux Apobeld W MX HHTErpPUpPOBAHHUE.
WHuTerpupoBanue palMOHAIBHBIX IpOOEH METOIOM pa3joKeHUs Ha
npocteiiimue apoOu. MHTerpupoBanue MpoCTEHIIUX HUpPpalMOHATb-
HBIX (yHKIMA. VHTErpUpoBaHWE TPUTOHOMETPUUYECKHX (DYHKIHIA,
YHUBEpCalbHas OJICTAHOBKA.

3anauy, NPUBOASILKE K TOHATUIO OMNPENCIEHHOTO HHTErpaa.
OnpenenéHublii UHTErpan U ero cpoictBa. Popmyna HeroTona-
Jletbnuna. 3ameHa nepeMeHHoU B onpeneaéHHom unrerpaie. dop-
MyJIa UHTETPUPOBAHHUS IO YACTSAM JJIA ONPENEIEHHOIO MHTErpaia.
[TpunokeHus onpenenéHHOro MHTErpajia: BBIUMCICHUE IUIOIIAei
MJIOCKUX (UTYp, BBIUKCICHHUE TMHBI AYTH KPUBOH, 0ObEMOB TEJL.
HecoOcTBenHble nHTerpansl. MHTerpangsl ¢ OECKOHEUHBIMU IIpejie-
JaMH UHTETpupoBaHus. IHTerpasibl OT HEOTpaHUYEHHBIX (PYHKIIUH.

JAudpdepenunanbHbie
YPaBHEeHUSA

3anauu, npuBoadnIe K IuddepeHMaIbHBIM ypaBHEHUAM. Teope-
Ma CYIIECTBOBAaHUS M €JUHCTBEHHOCTHU pelIeHus A AuddepeHuu-
aJIbHOTO ypaBHEHUS 1-TO mopsaka. YpaBHEHHS C pa3AeisIOLMMUCS
MIEPEMEHHBIMH, OJJTHOPOJIHbIE U JIMHEIHbIE YpaBHEHUS 1-TO mopsaka.
Juddepenunanbapie ypaBHeHUs 2-To nopsaka. OCHOBHBbIE TOHS-
tus. Teopema cyniectBoBaHus pemeHus. [Ipocreiimne ypaBHeHUS,
JIOIyCKAOIUe TMOHIKEHNE nopsaaka. JIuHelHble nuddepeHnmrans-
HbI€ YpaBHEHUA 2-TO MopsAnaka. JIMHEeHbIe OJHOPOIHBIE U HEOJHO-
poaHble ypaBHeHHUs. Teopema O CTpyKType OOILEro peuieHus Ju-
HEWHOr0 HEOTHOPOAHOTO ypaBHeHUsA. Meron Jlarpanxa. JInHeitnbie
TuddepeHIaIbHble YpaBHEHHSI ¢ MOCTOSHHBIMU K03 (duImeHTa-
Mu. PenieHue TMHEHHBIX OJHOPOIHBIX AU(EepeHlnaIbHbIX ypaB-
HEHMI C MOCTOSHHBIMU Kod(uieHntamu. Perenue TMHERHBIX He-
OJIHOPOAHBIX NH(PepeHInaNbHbIX YPaBHEHUH C MOCTOSIHHBIMHU KO-
3¢ PUIMEHTaMH C IPABON YaCThIO CIIEUAIILHOTO BU/A.




4 cemecTp

Panni

Yucnoseie psapl. Cymma psna. Cxogumocts psaa. Heo6xomumoe
yCIIOBUE CXOAUMOCTH psifa. OCHOBHbIE CBOWMCTBA CXOISIIUXCS Ps-
JIOB. 3HAKOMOJIOKUTEJIbHBIE YUCIOBBIE psAlbl. JlocTaTouHble MpH-
3HAKM CXOJMMOCTH 3HAKOIIOJIOKHUTEIBHBIX PAIOB: NMPU3HAKH CpPaB-
Henus, Jlanamb6epa u Komm. 3Hakouepenyrontuecs psiabl. [Ipusaak
Jletionuna. 3HakonepeMeHHbIe psibl. OOMKN MPU3HAK CXOIUMOCTH.
[Tonsitrie o pyHkuMoHATEHOM psife. CreneHHbIe psaabl. HTEpBaN 1
paauyc cxonumoctd. JluddepeHunpoBanue M HUHTErPUPOBAHUE
creneHHbIX panoB. @opmynsl Maknopena u Teitopa. Paznoxenue
(GYHKIMHA B CTETICHHOM Ps/I.

10

OcHoBBI TECOpUH
BEPOSATHOCTEN U
MaTeMaTH4YeCKoM
CTATUCTUKH

OO6mue npaBuiaa KOMOMHATOPUKH: TPABUIO CYMMBI, IPABHIIO MPO-
u3BeneHus. BeiOopku amemeHTOB. Pa3memnienusi, mepecTaHOBKH, CO-
yeranuda. CiaydaifHble cOOBITUS U omnepanuu HaJa HUMHU. HecoBmecT-
Hble coObITHs. [lonHasg rpynna nonapHO HECOBMECTHBIX COOBITHH.
Kiaccuueckoe omnpezaenenne BepoaTHOCTA. CBOMCTBA KIIACCUUECKOM
BEPOSITHOCTH. Y CJIOBHAsA BEPOATHOCTb. DOpMyiia IOJIHOW BEpOST-
Hoctu. ®opmyna baiieca. [loBropHble ucnbiTanusa. buHoMuanbHOE
pacnpenenenue. ®opmyna bepuynnu. HaueposiTHeliee 3HaueHne
qrclia MosIBIeHUs coObITUs. JIoKkanbHas W MHTErpalibHas TEOPEMBI
Myaspa - Jlamnaca. Pacnpenenenue Ilyaccona. [lonmHoMuanbHOE
pacupenenenue. CnydaiiHass BenuuuHA. [[MCKpeTHbIE M HENpPEphIB-
HbIE CIIy4alHbIC BEJIMYMHBI. Ps pacnpeneneHust JUCKPETHOHN Cily-
yaiiHo BenmumuuHbl. DyHKIMA pacnpeaeneHus. CBoicTBa (yHKIHUN
pacnpenenenus. IInoTHOCTh pactpeneneHus, €€ cpoiictBa. Hop-
MaJIbHBIN 3aKOH pacnpenenceHus. HesaBucumble ciaydyaiiHble Beiu-
yuHbl. UUCIIOBBIE XapaKTEPUCTUKU CIy4alHBIX BelnyuH. Martema-
TUYecKoe oxuaanue, e€ cBoiicta. Jlucnepcus, ee coiictBa. Koagd-
GuIueHT Koppensiuuu, ero cBoiictBa. OCHOBHbIE MOHATUS MaTeMa-
TUYECKOH CTaTUCTHKHU: BBIOOPOUYHAs COBOKYMHOCTb, TI'€HEpajbHas
COBOKYITHOCTb, IIOBTOpPHAsi BEIOOPKA, OECIIOBTOpHAs BEIOOPKA, OTHO-
CUTEIbHBIN MOKa3arenb BbIOOpKH. OmmOKa pernpe3eHTaTUBHOCTH.
Cratuctuueckoe pacrpeaeneHue BblOOpku. I[lomuron wacror, ru-
cTrorpamma 4actoT. ['eHepanbHast cpedHsis, BHIOOpOUYHAS CpPEIHSS.
VYcToiunBOCTh BBIOOPOUHBIX cpelHuX. /loBepuTenbHble HHTEPBAIbI
JUISL OLIEHKM MAaTe€MaTH4YeCKOro OKHMJAaHHUs HOPMAJIBHOIO paclpene-
nenusi. O1ieHKa BepOATHOCTH (OMHOMMAJILHOTO pacHpeieleHus) 1o
OTHOCHUTEJIBHOM 4acTOTe.




5.3. IlpakTnyeckue 3aHATHUS
Tabun. 5 cocraBiieHa B COOTBETCTBHHU C TaHHBIMH, IPUBECHHBIMH B Ta0m. 1 1 2

Tabmuma 5

Homepa

pasIenon TeMaTuKa NPAKTHYECKHUX 3AHATHH

1 ce me cT P

Jluneitnas anredpa. Beruncienue onpenenuteneid 2-ro u 3-ro nopsiakoB. Pere-
HUE CHCTEM JIMHEWHBbIX ypaBHeHUIl mertogoM Kpamepa. CioxeHue, BbIUMTAaHHE
1 MaTpHUL U YMHOKEHHE MaTpULbl HA YHUCIO. YMHOXKEHUEe AByX marpuul. Haxoxne-
HHUe 00paTHOW MaTpullbl. Penienne cucreM ypaBHEHUI MaTpUYHBIM MeTOI0M. Me-
tox ["aycca pelieHust cucTeM JIMHEHHbBIX YPaBHEHUM.

JJieMeHTHI BEKTOPHOM ajire0psbl. PereHue 3a1a4 Ha HAX0XKIEHUE KOOPUHATHOM
dbopMbl 3amucH BEKTOpa, €ro JiuHbl. OnpenereHrne B3aUMHOTO PAaCIOIOKECHHS
9 BEKTOPOB Ha TUIOCKOCTH W B MPOCTPAHCTBE. BBIYMCIICHHE CKAISIPHOTO MTPOM3BEIC-
HUS BEKTOPOB, OMpEEICHUE WX MEPHNEHANKYISIPHOCTH. BhluncieHne BEKTOPHOTO
Y CMEIIaHHOTO MPOU3BEICHUS BEKTOPOB. [IpriiokeHrne BEKTOPHOTO U CMEIIaHHOTO
MPOU3BE/ICHUN BEKTOPOB ISl PEIICHUSI TEOMETPUUYECKUX 3a/1ay.

AHajguTHYecKas reomerpus. HaxoxaeHue paccTossHusA MKy TOUKamMu. Beruuc-
JIEHUE KOOPJAMHAT TOYKH, AEJALIEH OTpe30K B JaHHOM OTHoueHuH. CocTaBieHHe
ypaBHEHMsI IPAMOI ¢ yriioBeIM Kodd¢uientoM. O61ee ypaBHeHue npsimoid. Co-
CTaBJICHUE YPABHEHHs IPSAMOM, NMPOXOIALICH Yepe3 NaHHYI0 TOYKY B JIAaHHOM
HarpaBiaeHuu. HaxoxxaeHue ypaBHEHMs NPSIMOMW, IMPOXOMAILIECH 4Yepe3 ABe 3alaH-
Hble ToukH. [IpuBenenue ypaBHeHus MpsiMoi K ypaBHEHHUIO B oTpe3kax. CocTaBie-
HUE€ YpaBHEHHs IPSAMOM, NPOXOMALICH 4Yepe3 NAaHHYK TOUKY INEPHEHAUKYJIAPHO
JJAHHOMY BEKTOpYy. BblunciieHue paccTOsIHUS OT TOYKH A0 NPSIMOW. YTOI MEXIY
IPSAMBIMU. Y CJIOBUS NIEPIIEHIUKYISPHOCTH U MAPaJIEIbHOCTH IPSIMBIX.
[TpuBeneHne ypaBHEHUN KPUBBIX 2-TO MOPsIKa K KAHOHUYECKOMY BHJY M HX IIO-
CTPOEHHE ITUX KPUBBIX.

CocraBieHre ypaBHEHUs IJIOCKOCTH, MPOXOASIIEH yepe3 JaHHYIO0 TOUKY MEepIeH-
JTUKYJSIPHO TaHHOMY BeKkTopy. O0I1ee ypaBHEHHE TUIOCKOCTH. Y paBHEHUE TJIOCKO-
CTH B OTpe3Kax. 3aJaud Ha MOCTPOEHHUE IJIOCKOCTH, BBIUHUCICHUE PACCTOSHUS OT
JJAHHOM TOYKH 0 IUIOCKOCTH, yIJla MEXAY IJIOCKOCTSAMH, Ha UCIIOJIb30BAHUE YCIIO-
BUI NapajuIeIbHOCTU M NMEPHEHAUKYIISIPHOCTH MIockocTeill. CocTaBieHe ypaBHe-
HUW IPSMOM B NPOCTPAHCTBE: KAHOHWYECKUX U IAPAMETPUYECKHUX. Y PaBHEHUs
IPSAMOM, MPOXOASIIEH Yepe3 ABe 3aJaHHble TOUKU. HaxoxieHne yria Mexay nps-
MBIMH B IIpOCTpaHCTBe. PellleHMe 3a7ad Ha B3aUMHOE PACIIOJIOKEHUE INPAMOU U
m1ockocTH. HaxoxaeHne Touky rmepecedyeHms NpsIMOU U MIIOCKOCTH.

BBenenue B MaTeMaTuyeckuii anaau3. Beraucinenue npenena QyHKIIUH, OJIB3Y-
ACh ompeneneHueM. MeTobl pacKphITHs HeorpeaeneHHocTel. IlepBoiii «3ameya-
4 TenpHBINY» npenen. CpaBHeHHe OecKOHEUHO Maibix (QyHkiui. BTopoit «3ameua-
TenbHBIN» npeaen. MccnenoBanne GpyHKIIMM HA HEMPEPBIBHOCTh. TOYKHU pa3phIBa,
uX Ki1accupuKaius.




2 cemecT?p

Auddepenunanbuoe ucumncienme (GyHKIUM OJHON mnepeMeHHoM. HaxoxaeHue
NPOM3BOJIHBIX 3JIEMEHTApHBIX (YHKUIWN, HCIONB3ys mpaBuwia auddQepeHmupoBaHus.
HMuddepenunpoBanue cnoxHbIX QyHKuMA. HaxoxaeHne npon3BOAHBIX 3JIEMEHTAPHBIX
¢GyHKUINH, 3a1aHHBIX HESIBHO U napamerpuuecku. Auddepenunan Gpynxmun. Memnons-
30BaHuEe MOHATUS AuddepeHnmana B NpUOIKEHHBIX BbIUMCICHUSIX. HaxoxxaeHue
NPOM3BOJHBIX U TU(QEepeHINAIOB BBHICIINX HOPSAKOB. PackpeiTe HeompeaeneHHo-

CTEW BHJIOB: C MOMOIIBI npaBuia Jlonurana. PackpbITHe HEONPEIEIEHHOCTEN

oo
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BUJIOB oo —oo; 0-00; 0°; 0°. MccnenoBanue QyHKIMU C MOMOUIbIO MPOU3BOJHBIX: HAXOXK-
JeHHe €€ IKCTPEMYMOB; MHTEPBAJIOB MOHOTOHHOCTH; TOYEK Iepernda, MHTEPBAIIOB
BBIITYKJIOCTH U BOTHYTOCTU Tpaduka; HauOOJIBIIEro ¥ HAaMMEHBILIETO 3HAUCHU Ha 3a-
JAHHOM OTpe3ke. AcumirroTsl rpaduika ¢pyHkimu. [lonHoe vccnenoBanye QyHKIMN U TIOCTPOe-
Hue e€ rpaduka.

@DYHKIMU HECKOJIbKHX NepeMeHHbIX. O0MacTh onpeneneHus, TUHUI ypoBHS (DyHK-
[IUU JBYX MEPEeMECHHBIX. Haxok/IeHue YacTHBIX MPOM3BOAHBIX M MOJHOTO Au(QepeH-
nuana (pyHKUMd OBYX MepeMeHHbIX. MccnenoBanue (GyHKIUHM JBYX MEPEMEHHBIX Ha
skcTpemyM. HaxoskneHue HamOOJbIIer0o W HAWMEHBIIETO 3HA4YCHWH (QYHKIMH B 3a-
MKHYTON o6nacTu. CocTaBlieHUEe ypaBHEHUHN KacaTeNIbHOM MIIOCKOCTH U HOPMAJIU K TI0-
BEPXHOCTH.

3 cemecTp

HNuTterpanbHoe ucuucienne. Hemocpenctsennoe nnrerpupopanue GyHkiuii. Muare-
rpupoBaHue (PyHKIMI oABeNCHUEM 101 3HaK Auddepenimana. MaTerpupoBanue
GbyHKIMH METO/I0M 3aMeHbI epeMeHHo. HTerpupoBanue no yactsM. KommiekcHsie
yuciia. 3anuch KOMIUIEKCHOTO 4yKcia B anreOpanueckoi popme. Haxoxaenune Moayns
U apryMeHTa KoMILIeKCcHoro uucia. [lepexon ot anredpandeckoil popmsl 3anucu
KOMIUIEKCHOTO YHCJIa K TPUTOHOMETPUUYECKOH U MokazarenbHou popmam. Haxoxie-
HUE CYMMBI, Pa3HOCTH, IPOU3BEICHUS, YACTHOTO OT JIE€JIEHHUsI KOMIIJIEKCHBIX YHACEN B
anredpandeckoit U TpuronoMeTpuieckoit popmax. @opmyna Myaspa-Jlamiaca. Paz-
JI0’)KEHHE MHOTOYJICHA Ha JIMHEIHbIE U KBAJpaTHbIE MHOXHUTENU. IHTerpupoBanue
npoctermux Apoodeit. aTerpupoBanue paiMoHaIbHBIX IPOOEH METOI0M Pa3IoKEeHHS
Ha npocreimue 1poou. IHTerpupoBaHue TpUroHOMETPUIECKUX (PYHKIUH, yHUBEp-
caJibHas MoJICTaHOBKA. MIHTerprpoBaHue NpocTeNnX HppauoOHAIbHBIX (PYHKIIUM.
Brruncnenue onpenenéHHOro HHTerpaia ¢ moMoinbio Ggopmyisl Hetorona-Jleitonuma.
3amMeHa IEPEMEHHON B ONPEENIEHHOM HHTErpasie. IHTerpupoBaHue no 4acTsam AJis
onpeaenéHHoro nurerpana. Ilpunosxenus onpenenéHHOro MHTErpasa: BBIYUCIEHNE
IO e TIIOCKUX (PUTYp, UTMHBI TyTU KPUBOM, 00beMOB Tell. HecoOcTBeHHBIE HHTE-
rpaiibl. Beruuciienue nHTErpagoB ¢ 0ECKOHEYHBIMU MpeielaMi HHTETPUPOBAHHUS.
TVHTerpupoBaHre HEOTPAHUYEHHBIX (PYHKIIHH.

Juddepenumanbabie ypaBHenust. Perenre auddepeHImanbHbIX ypaBHEHHM C Pa3IesIsrOII-
MUCS TIEPEMEHHBIMH, OTHOPOIIHBIX U JIMHEWHBIX ypaBHeHU 1-ro mopsiika. Pemenvie muddepen-
[MATHHBIX YPAaBHEHHUI BTOPOIO MOPSJIKA, JOIMYCKAOIIMX TMOHKEHHE TIopsiaka. Perenne Hen-
HBIX OJTHOPOAHBIX M(hepeHIMATBHBIX YPaBHEHHH ¢ TIOCTOSHHBIMK Koa(huimeHTamu. Perrierie
JIMHEHHBIX HEOIHOPOIHBIX TH(D(hEepEHIMATHHBIX YPaBHEHHH C TIOCTOSIHHBIMU KOd(duireHTamu ¢
TIPABOM YaCThIO CIELMATTHHOTO BUJIA.




4 cemecTp

Psiabi. Yucnossle psaasl. Onpenenenre cXoAUMOCTH o onpenenenuto. Heobxomumoe
YCIIOBHE CXOJMMOCTH YMCIOBOro psiga. MccnenoBanue Ha CXOUMOCTh 3HAKOTIOIOKHU-
TEJIbHBIX YMCIIOBBIX PSJIOB IO JIOCTATOYHBIM NIpU3HaKaMm: cpaBHeHus, Jlamambepa u
Komu. UccnenoBanue Ha CX0IUMOCTh 3HAKOUYEPEIYIOLIUXCS PSAOB 1O pu3HaKy Jlei-
ounna. Onpenenenrue abCONIOTHONW M YCIIOBHOM CXOJUMOCTH 3HAKONEPEMEHHBIX psi-
noB. OOt mpusHak cxonaumoctu. Crenennsie psiibl. Haxoxaenue nHTepBaia u pa-
nuyca cxoaumoctu. O6macth cxoaumoctu. Paznoxenue dyHKuuid B psaasl Telmopa u
Maknopena.

10

OCHOBBI T€OPUHU BEPOSITHOCTEH M MaTeMaTH4YeCKOii craTucTuku. [IpaBuna koMOu-
HAaTOPHUKHU: TMPABUIO CYMMBI, MPABUJIO IPOU3BEIACHUSA. BpluncieHue nepecTtaHoOBOK,
pa3MmeneHnii, couyetanuii. Kiiaccuueckoe ompeneineHue BeposTHOCTH. Haxoxnenue
BEPOSATHOCTH CYMMbl COBMECTHBIX M HECOBMECTHBIX COOBITUN. Bhruucienue BeposiT-
HOCTH TIPOU3BEICHUS 3aBUCUMBIX M HE3aBUCUMBIX COOBITHI. DopMyIia MOJTHOM BEpO-
arHoctu. @opmyna baiteca. IloBTropHbie ucnbitanus. ®opmyna bepuymiu. Hausepo-
SITHEHIIIee YMCIIO MOsiBJIeHUsT coObITusl. HaxoxkneHne BepOSITHOCTU TOSIBICHHUS COOBI-
THS K pa3 B N HE3aBUCHUMBIX UCIIBITAHUSAX IO JIOKaIbHOU Teopeme MyaBpa - Jlamaca.
Haxos1eHne BeposTHOCTH HOSBIEHHs COOBITUS HE MeHee k, pa3 u He Oonee k, pa3 B

N HE3aBUCUMBIX MCIBITAaHUAX IO MHTETpallbHOM Teopeme Myaspa - Jlamnaca. Pacnpe-
nenenue Ilyaccona. Cnyuaiinas BennuuHa. CocTaBiieHUE pslia pacupeleseHUs Tuc-
KpEeTHOH cityuaiiHo# BenuuuHbl. HaxoxeHne pyHKIUN pacrpesieneHus 1o psaay pac-
IIPEACIICHNs] TUCKPETHOM Ciy4alHOM BenuuMHbL. [lnoTHOCTH pacnpenenenus. Pemre-
HUE 33a4 HAXOXKJIEHHUS BEPOSTHOCTEN C UCIOJIb30BAHMEM BAKHEHIIMX pacIpeee-
HUN JUCKPETHBIX U HEMPEPBHIBHBIX CIyYalHbIX BEIMYHMH: OMHOMMAIBLHOTO, pacrpese-
nenus Ilyaccona, reoMeTpuuecKOro, paBHOMEPHOI0, HOPMAJIBHOI'O, TIOKA3aTEIBHOTO.
Bbruncnenre 4YMCIOBBIX XapaKTEPUCTUK CIIyYalHBIX BEJIUYMH: MaTeMaTH4YeCcKOro
OKUJIaHUS, TUCIIEPCUH CPEJTHEro KBajapaTuyeckoro otkioHeHus. Koadduuuent kop-
pensuuu. [TocTpoeHne cTaTUCTUYECKOro pacrpesesieHusl CllydailHOM BEeTWYMHBI, I10-
JIMTOHA YacTOT MO BBIOOpKe ee 3HaueHuil. Ommubka penpeseHTaTUBHOCTH. Haxoxmae-
HUE TEeHEpaJbHON M BBIOOPOYHOM cpenHed. YCTONYMBOCTh BBIOOPOYHBIX CPEIHUX.
HaxoxzaeHne 10BEpUTEIbHBIX MHTEPBAIOB I OLEHKH MAaTeMaTU4YECKOTO OKUAAHMS
HOpMaJIbHOTO pacnpeneneHus. OneHka BeposSTHOCTH (OMHOMHAIBHOTO pacmpesee-
HUS) [0 OTHOCUTENBHOM YacToTe.

6. CamocrosiTeibHasi padoTa CTYJIEHTOB 0 AUCHUILIUHE

IlepBbiii cemecTp

BOl'[pOCLI MJIAA CAMOCTOATEC/IBHOI0 M3YUCHHU S

JInHelHbIe MPOCTPAHCTBA U ONIEPATOPBHI.

1.

2.

JInneiinpie IMPOCTPAHCTBA. JIuHeliHasg 3aBHCHMOCTb M HE3aBHCHMOCTH CHUCTEMBI BCKTOPOB. Pa3z-

MEPHOCTh M 0a3HUC JIMHEWHOTO MPOCTPAHCTBA.

[Ipeobpa3oBaHue KOOpAUHAT MPH Mepexo/ie K HoBoMy 0a3ucy. JInHelHbIe onepaTophl U IeHCTBUS

HaJ HUMU. CBSI3b MEX/Ty MaTPUIIAMH JIMHEWHOTO OTIEpaTopa B pa3IMUHbBIX Oa3ucax.




N

3. CoOcTBeHHBIC 3HAUEHUS U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO orneparopa. XapaKTepuCTUIECKUN
MHOTOYJIEH.
KBaagpaTuunsie (popMbl.
bunmneliHble 1 KBaapaTuyHbie GopMbl. MaTpuiia KBaapaTHIHON (HOPMBI.
[TpuBenenue kBagpaTHUHON (HOPMBI K KAHOHUIECKOMY BULY.
DopMyIUpPOBKA 3aKOHA HHEPLIUH.
Kpurepnii CunbBecTpa MoJI0KUTEIBHON OMPEIeICHHOCTH KBaIPATUIHON (hOPMBI

No ok

O0pasen 3agaHus AJ15 CAMOCTOSITEILHON PadoThI
1. Pemmrs cucremy ypaBHeHuii a) metogom JKopnama-I'aycca; 6) MeTogoM MOAM(HIMPOBAHHBIX
KOPAAHOBBIX UCKITIOYeHH. HaliTi Bce Ga3ucHbIe pelieHus CUCTEMBI.

2%y + 2Xy — X3 =1,

2. TlokasaTh, uTO BEKTOpHI dp, A,, dz 00pa3syioT Oasuc B R3u Pa3nokKUTh BEKTOp dy IO 3TOMY

Gasucy: d; =(2,1,3), @, =(-4-2-1), a3=(345), a,=(132).

3. Jlana maTpuua A nuneiiHoro oneparopa B R 2,

1) TIocTpouTh MAaTPUYHBIH ONEPATOP, 3aAaHHBIH MaTpHLEH A.
2) Haiiti coOCTBeHHBIC 3HAYCHUS U COOCTBEHHBIC BEKTOPBI JHHEHHOTO oreparopa (MaTpHUILbI).

. 2
3) Ilpusectu kBagpatuuHyro (GopMy, 3amaHHyro mMatpuueid A B R, k kanonmueckomy Bumy, a
Tak)ke€ OPTOHOPMHUPOBAHHBIN 06a3HUC, B KOTOPOM OHA UMEET 3TOT BUJI.
4) BbIACHHUTD, SBJISCTCS JIM KBaJpaTHyHas popMa 3HAaKOOIPEACAEHHOM.

2 -1 0
A=-1 2 -1
0O -1 1

Bropoi cemecTp

Bonpocs! 1J1s1 caMOCTOATEIBLHOM padoThI
[TponsBoHast GYHKITUH 110 HAIPABICHUIO U €€ TEOMETPHUSCKHUIA CMBICTT.
I'pagueHT QyHKIMU U €T0 T€OMETPUYECKHI CMBICIT.
O6paboTKa SKCTIEPUMEHTAIBHBIX JTAHHBIX METOJIOM HAaUMEHBIIIUX KBAJIPaTOB.

O0pasen 3agaHus AJ151 CAMOCTOSITEIbHOM PadoThI
Haiiti mpou3BOAHYO 10 HANPABJICHHIO OMCCEKTPUCHI MIEPBOTO KOOpAMHATHOTO yria B Touke M(1;1)

dyrkmun z = X’y —5xy° +8.

HaifTy mpon3BOAHYIO TI0 HanpaBieHno QyHKImH U = X* —2XZ +y® B Touke M(1;2;-1) mo Hanpase-

Huto Bekropa MM,, Tie M, nmeet koopauHatsl (2;4;-3).
Haiiti mpou3BOAHYO IO HAaNPABICHHIO OMCCEKTPUCHI MIEPBOTO KOOPAMHATHOTO yria B Touke M(1;1)
dyskmun z =X’y —5xy° +8.
X
Haiiti rpaauent u ero Monynp QyHKUIUU: @) Z = 2—)/21 B Touke M(0;3); 6) u=/x"+y*+2?
X*+y°+
B TOUKe M(-1;2;0).



5. Tlo mauHbM TaGnuusl Haiith QyHKIMIO Y =ax+b, mawnyummM oOpa3oM ONKMCHIBAIOLIYIO CBS3b
MEKIY MOJyYeHHBIMH SKCHEPHUMEHTAIBHBIMU JTAHHBIMU. 31€Ch Y, — AKCIIEPUMECHTAIBHBIC 3HAYCHUS

(GYHKLINH, COOTBETCTBYIOLINE 3HAYECHUSM X; , 10JIyYCHHbBIE OIIBITHBIM ITYTEM.
X; 1,0 1,5 3,0 4,0 5,0
Yi 2,5 3,0 2,5 1,5 0,5

Tperuii cemecTp
Bonpocs! 111 caMocTOATEILHOM padoThI
1.Meron Jlarpanxa perieHus JIMHEHHOro HEOIHOPOJHOIO YPaBHEHHUS.
2.Cucremsl nu¢hepeHInaNbHbIX YpaBHEHUH.
Oo0pa3sen 3agaHus Il CAMOCTOSITEJILHOM PadoThI
1.Pemth ypaBHEHUS:

1) y'+3y=e® ;2) y'+3=x2y*.
X

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

—=X+Yy
2.PemmnTh cuCcTeMy ypaBHEHHIA: 1). g)t/ x(0)=2,y(0)=0.;
—=X-Y.
at
dx X
3).Pemuth cucremy ypaBHEHHI g)t/ 2X —; 3y
dt 2x+ 3y
IIpY HAYAJILHBIX YCIIOBHUSX . X(O) =1, y(O) =2.
9 = 3X, — 2X,,
4).PemuTh cUCTEMY YpaBHEHHI ddXt

YerBepThlil ceMecTpP
Bonpocs! 1151 caMOCTOATEIBLHOM padoThI
1. Ilo nanHbIM 7 U3MEpEHUN HEKOTOPOI BEIIMYMHBI HAllIEHbI CPEAHSIS pe3yJIbTaTOB U3MEPEHUIH,

paBHas 30 u BeIOOpoUHas aucnepcus, papHas 36. Haiiaure rpanuiibl, B KOTOPBIX ¢ HaAeXKHOCTHIO 0,99
3aKJIFOYEHO UCTUHHOE 3HAUEHUE U3MEPSIEMOMN BEINYNHBI.
2. Io BeIOOpKe 00bemMa N=30 HaiineH cpenHuit Bec n3gemuit X, =130e n3aennii, N3roTOBIEHHBIX Ha

HIEpBOM CTaHKe; 110 BeIOopke o0beMa M=40 Haiinen cpeanuil Bec uznenuit Y, =125 2 uznenuit,

2 2 2 2
M3rOTOBJICHHBIX HA BTOPOM cTaHKe. M3BecTHBI reHepanbHble aucnepcun oy =602, oy =802°. .
TpeOyercs Ha ypoBHe 3HaunMoctH 0,01 npoeputs Hynesyto runoresy H,: X, =Y, nporus

KOHKypupymomei runotedsl H, 1 X . >Y,.. [Ipeanonaraercs, yTo reHepaibHble COBOKYITHOCTH



pacmpeselieHbl HOpMalbHO, 8 BRIOOPKH HE3aBUCUMBI.

3. Haiitu ,I[OBepI/ITeJIBHBIﬁ MHTEpBAJ AJI1 OLICHKHM MaTEMAaTHUYCCKOT 0O OXKMAAHUA d HOPMAJIBHOTO

pacnpezenenus ¢ Han&xHocThio ¥ = 0,95, 3Has BEIOOPOUYHYIO cpeiHIo X = 67,4, 00bEM BBIOOPKH (YHCIIO

HaOmoieHni) N=144 u cpeaHee KBaJApaTUIECKOE OTKIIOHEHHE O = 4.

4. KonndecTBEHHBIH MPU3HAK X TeHEPAIbHON COBOKYITHOCTH pacipeneinéH HopMmansHo. [1o BIOOpKe

o0béma N=36 Haiinensl BeiOOpouHas cpenusas X = 20 u S = 0,8. Haiitu noBepuTenbHBIN HHTEPBAI IS

HEN3BECTHOI0 MaTEMAaTHYECKOI0 OKMIaHUs a ¢ HaaékHoCcThIo 0,95.

N

o o

=

w

10.
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Hanxo II. E., [Tonos A. I'., KoxeBnukoBa T. f. Beicmias maremaTtuka B yHOpaXHEHHUSIX M 3ajadax:
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I'mypman B. E. Teopus BeposiTHOCTEN U MaTeMaTH4ecKas ctatuctuka. — M.: Beicias mkosa, 2003.
Hamaesa JI.III., MarameBa X.I1. Jluneitnas anreOpa. YdeOHOe MmocoOue MO W3YYCHHIO pa3fela-
I'posubiit, UTIL[ ITTHTY, 2013.

Maromaea M. A., HUcaea JI. M. Ilpaktukym mno Bbeicuieil maremaruke. Yacte — 1, 2. YueOHo-
METOJIMYECKOE MTOCOOHE JIJIsl CTYACHTOB IKOHOMUYECKUX CIleluanbHOCTel. — ['po3Hbiit, 2014.
Maramesa X. I1. Jluckpernas maremaTuka. YaeoHoe nmocodue. — ['po3nsiii, 2014.

CaunoB A. A. Kpatkuii Kypc Beiciieit matemaTuku. — I'po3nbiil, I ITHTY, 2014.

[Tucemennsiit 1. T. KoHncnekT nekuumii no Beicuiei matematuke. [lomnbiil kype. — M.: Beiciias mkona,

2013.

7.01eHOYHBIE CPEACTBA

7.1. Bonipochbl K py0e:KHBIM aTTeCTALUAM
IlepBb1ii cemecTp

Bomnpocekl Kk nepBoil py0exHoil aTTecTalnu

Onpenenurenu 2-To ¥ 3-T0 NOPSAKOB. ANredpanyeckue J0NOJTHEHUS 1 MUHODBI.

[TonsaTue 06 onpenenuTene n-ro NOpsIKa. OCHOBHBIE CBOMCTBA ONPEIECINUTENEH; NX TPUMEHEHNE
K BBIUMCJICHUIO OIIPENEIUTENEHN n-T0 MOPSAKA.

Cucremsl nuHelHbIX ypaBHeHUH. [IpaBuio Kpamepa. OgHoponHas cucrema.

Matpuusl. [eiictBus Hag marpunamu. OOpatHas mMaTpuna. MaTpuUuHbI crIOCOO pelIeHHs] CUCTEM
JIMHEWHBIX YPABHEHUM.

Pemenne cucrem nMHENMHBIX ypaBHeHUN MeTofoM l'aycca. MccnenoBanue cucrteM JIMHEWHBIX ypaB-
HEHUH.

JlexkapTOBbI IPSIMOYTOJIbHBIE CUCTEMBI KOOPJIMHAT Ha IJIOCKOCTU U B mpocTpaHctBe. [lonspHas cu-
CTeMa KOOpJMHAT.

Bexropsl. JInHeliHble onepanun Hajg BeKTopaMmu. JIMHENHHO He3aBHCHMBIE BEKTOPBL. basuc, pasmoxe-
Hue no Oasucy. IIpoeknuu BekTopa Ha ocu KoopauHaT. KoopaumHaTsl BekTOopa. J[iMHA BekTOopa H
HaIpPaBJIAIOIINE KOCUHYCHI. Y CIIOBUS KOJUIMHEAPHOCTH BEKTOPOB.

CkanspHOoe pOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA. YTOJI MEXKIy BEKTOPAMH. Y CIOBUE NEPIIECH/IH-
KYJISIPHOCTH IBYX BEKTOPOB. Me€XaHNYECKUI CMBICI CKAJIIPHOIO ITPOU3BENEHUS.

BekropHoe npounsseneHre BeKTOpoB. OCHOBHBIE CBOMCTBA U BBIYHUCIECHUE Yepe3 ONPEIEIUTeNb. 1'eo-
METPHUUYECKOE NPUIIOKEHHE BEKTOPHOTO ITPOU3BEACHNUS.

CwmemanHoe mnpou3BeeHre BeKTOpoB. OCHOBHBIE CBOWMCTBA M BBIYMCIIEHHE UY€pE3 OINpPEAeTUTENb.
KomMnanapHOCTB TpEX BEKTOPOB. I '€OMETpHUECKOE TPUIIOKEHNE CMEILIAHHOTO IIPOU3BEICHMS.



10.

Oo0pasen OusteTa nepBoii py0e:KHOM aTTeCTAIIMU

1. Haiitu npousBenenue matpui A*B, ecnu:

2 3 5 2
A=  B=
5 -6 4 -7

X, +2X, +3%X; =5,

2. PemuTh cucteMy JIMHEHHBIX ypaBHEeHH MeTooM Kpamepa unu ["aycca: 2X1 — Xy — Xy = 1
il

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

3. Haiitu KOHENl BEKTOPa g = {1;,—1;3}, €CIIM €ro Havajo B Touke M(3,1;2).

YnpocTuTe BRIpaKeHHE: (2a+3b)x (a -+ 2b)

5. Haiitu 006éM mupamuast ABCD, eciu:  A(3; 2; 11), B(0; 3; 13), C(4; 3;9), D(3; 3; 1).

Bonpocsl ko BTOpoii py0exHoM aTTecTauuu

[Ipsimasg Ha mmockocTy. Pa3nuuHble BUIBI YPaBHEHHUU NMPSMOM Ha IUIOCKOCTH. YTOJ MEXIY IPSMBI-
MHU. Y CII0BUS NEPIEHANKYISIPHOCTH U NTapaJIJIEIbBHOCTH NPSAMBIX. PaccTosiHue OT TOUKU A0 IPSIMOM.
Kanonnyeckrie ypaBHeHHS KPUBBIX BTOPOTO MOPSAKA: OKPYKHOCTH, DIUIUTICA, THIIEPOOITBI, TapaboIIbI.
VYpaBHEHMSI INIOCKOCTU U MPSMOM B MPOCTPAHCTBE. YTOJ MEXKAY NPAMBIMU. YTOJ MEXKIY NMPAMOU U
IJI0CKOCTBI0. TOYKa nepecedeHns NpsIMOU U INIOCKOCTH.

IIpenen ¢pynkuuu B Touke. [lpenen Gpynkuuu Ha 6eckoHeyHocTH.  OJHOCTOPOHHHE IIpE bl
OrpaHn4eHHOCTDh ()YHKIIMU, IMEIOIIECH TTpeert.

BeckoneuHo Ooinbinas 1 GECKOHEYHO Manasi (yHKIHUU U CBSI3b MKy HUMHU. Paznokenue (yHKuuy,
UMeIoIIeH Mpesien, Ha MOCTOSIHHYIO U OECKOHEUHYIO MaJIYIO.

0 00
OCHOBHBIE TEOPEMBI O TpejieNiax. PacKkphITHE HEONpeIeIeHHOCTEMN 6 u | — | IlepBblii 3ameya-
00

TEIbHBIN IIPEIEN.
UYucnossle nocinenonarenbHocTy. [Ipenen nocnenosatenbHocTH. CylllecTBOBaHUE Ipesieia MOHOTOH-
HOMW OrpaHM4eHHOMN nocienoBarenbHoCcTU. Yncno e. HaTypanbHble norapudmel.
CpaBHeHHE OECKOHEYHO MalbIX. DKBHUBAJICHTHbIE OECKOHEYHO Masble. 3aMeHa OSCKOHEYHO MallbIX
SKBHUBAJIEHTHBIMU ITPU BHIYUCIICHUH MPEEIIOB.
HenpepsiBHOCTh QyHKIINH B Touke. ToukM pa3peiBa GYHKIMU U UX KJIacCH(PUKAIIHS.
HenpepriBHOCTh (hyHKIIMK Ha oTpe3ke. CBONCTBA HEMPEPHIBHBIX HA OTpe3Ke (QYHKIUMN: OrpaHUyYEH-
HOCTbh, CYILIECTBOBaHHE HAWOOJBIIEr0 U HAUMEHBIIETO 3HAaYEHUH, CYIEeCTBOBAHNE MPOMEKYTOUHBIX
3HA4YCHMI.

Oo0pa3zen Ous1eTa BTOpPOil pyOeskHON aTTecTalun

1. CocTaBuTh ypaBHEHHE IIIOCKOCTH, MPOXOIALICH uepe3 Tpu 3aJJaHHbIE TOUKU
M, (=3;0; 1), M, (0; 2; 3), M;3(3; L, —1) .
2. COCTaBI/ITB ypaBHeHI/IH HpHMOfI, HpOXO,[[SIH.ICﬁ qepe3 TO‘IKy M o (2; — 3; 5) , HepHCHIII/IKYH}IpHO I1JIOC-

KocTH 3Xx—5y—z+2=0.

3. Haiitu npenensr: 1) lim
X—0 7X

3 - _Jx-1-1 1)
w, 2) lim SN 3 |Im—2,4) Iim(x 1) .

+X+10 x—0 2X X—2 X-— x—o\ X+ 3
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Bropoii cemecTp
Bomnpocel k nepBoi pydexkHOil aTTecTalu

Onpenenenve NOpPOU3BOAHONW  (QyHKIMHM, €€ MEXaHMYECKUH UM  TEOMETPUYECKUH  CMBICIH.
YpaBHEHHUs KacaTeIbHOU U HOPMAaJIH.
Judbdepennman GyHKIIUK U €ro TeoMeTpruiecKuid cMbici. MHBapruanTHOCTH hopMmbl auddepennnana
1-ro nopsiaxa.
[Ipou3BoiHBIE OCHOBHBIX AyieMeHTapHbIX QyHKuuid. [IpaBuna nuddepenunpopanus.
[TpousBonnas cinoxuoi ¢pyukiuu. Jlorapudmuueckoe nuddepenupoBanue.
Huddepenunpoanue GyHKINN, 3aJaHHBIX B TApaMETPUUECKON U HESIBHOM (popmax.
[TpousBoanbie U 1U(GEpeHITaIbl BBICIIMX TOPSIKOB.
[IpaBuno Jlonurans.
Teopembr @epma, Pomus, Jlarpamxka, Ko o nuddepentupyeMbix QyHKINAX.
HccnenoBanme GyHKIIUU C TOMOIIBIO MIEPBOI MPOU3BOIHON: HEOOXOAUMBIE U TOCTATOUHBIE YCIOBHS
BO3pacTaHus U yObIBaHUS PYHKIIUH.
MakcuMymbl 1 MUHUMYMBI pyHKIMH. Heo6xoaumoe u J0CTaTOYHOE YCJIOBHS CYIIECTBOBAHUS JKC-
TpeMyMma.
AcuMnToThI rpaduka GyHKIUH.

OO0pa3zen OuieTa nepBoii pyde:kHoil aTTecTAlNU

2 1

1. Haiitn nponsBonssle Gynkumii: 1)y = 5xt 4 - =43 2) y= cos* 2x, 3) y= x3 .

4) xy2 +x°2 +y2 =0.
2. Haiftu npenens! GyHKINHN, TONB3YSCH paBuiioM Jlonurars:

_ TxP—2x* +4x . oeX_egX
a) lim . ; 0) lim ———.
X +5 x—0 In(1+ x)
:
3. Haiitu 5KCTpeMyMbl U MHTEPBaJIbl MOHOTOHHOCTU (DYHKIUH Y = — 1
X —
4. Haiftu acuMnToTsl rpaduka GyHKIUU y = 2x+
' p yH y - X2 )

Bonpocsl k0 BTOpOii py0e:kHOI aTTecTANA

BoinykiiocTh, BOTHYTOCTh M TOUKH Heperuda rpaduka pynkunn. Heo6xoanumoe u 1o0cTaToqHOE yCIo-
BUSI CYIIECTBOBAHHUS TOUYEK Meperuoa.
O6mas cxema uccienoBaHus GyHKIIMHM U TOCTPOEHUS Ipaduka.
DyHKIIUN HECKOJIBKUX MepeMeHHbIX. O0macTh onpenenenus. JIMHuM ypoBHS.
[Ipenen 1 HeNMPEpHIBHOCTH (DYHKIIMK HECKOIBKHX TIEPEMEHHBIX.
YacTHble MPOU3BOIHBIE IEPBOTO M BTOPOTO MOPSAAKOB (DYHKIIMU JABYX MEPEMEHHBIX.
[Momubrit quddepeHran 1 ero UCrojab30BaHWe B NMPUOIMKCHHBIX BBIUMCICHUSIX. VIHBapHaHTHOCTD
¢dopmbl ostHOTO MU depeHuana.
KacatenpHast I0CKOCTh M HOPMaJh K TOBEPXHOCTH.
YacTHble MPOU3BOHBIE U TOJHbIE JU(PEepeHINaIbl BBICIINX MOPSIKOB.
HesiBuble pynkumu u ux quddepeHnrpoBaHme.
. Ilpou3BoiHast 110 HanpaBiIeHUI0. I paiueHT.
. OKkcTpeMyM (QYHKIHU JIBYX TMepeMeHHBIX. HeoOXoauMble M JOCTaTOYHBIC YCIOBHS CYIIECTBOBAHHS
HKCTpEeMyMa.



12. HauOomnpIiee 1 HauMeHblIee 3HaYeHUs (QYHKIUU B 3aMKHYTON 00J1aCTH.

N

NG AW

Awn

O No g

Oo0pa3sen Ous1eTa BTOpPOil py0ekHoii aTTecTanumn

HaiiTi 1 HOCTPOHTH 06IaCTh OIpeaeIeHns GYHKIHN Z = /9 — X% — y? .

2 2
Haiitu npeaen GyHKuu A1ByX NepeMEHHBIX Iimﬂ

2 —
1 X2y

2

vy 01 oz
Z=X".1I , —1+ylhx)—=0.
Jana ¢pyHkuus 0Ka3aTh, 4TO Y Xy ( y ) ox

Haiitn npousBonnyro pyskmuu U = xy223 B TOYKE P(5;1;2) IO HANPABJICHUIO OT 3TOW TOYKH K
TOYKC Pl(7;_]_;3)_
Tpernii cemecTp
Bonpocsl k nepBoii pyOe:kHOM aTTecTAllUA

[TonsTue nepBooOpasznoi. Heonpenen€uupiii HHTErpas u ero cBoiicTpa. Tabauia HeonpeaeaEHHbBIX
HMHTETPAJIOB.
OCHOBHBIE METO/Ibl HHTETPUPOBAHUS: HEIIOCPEICTBEHHOE NHTETPUPOBAHNUE, METO MHTETPUPOBAHUS
MOJIBEICHUEM T10/1 3HaK AuddepeHnrana, MeTo1 3aMeHbl IIEPEMEHHOM
WNHTterpupoBaHue 1no 4acTsiM B HEONPEIEIEHHOM UHTETpaJe.
PasnosxeHrne MHOroueHa Ha IMHEWHBIE U KBAIPATHbIE MHOKUTEIIH.
Tunsl npocTeiimux 1po6eil U UX UHTErPUPOBAHHUE.
WuTerpupoBanue panoHaIbHBIX Jp0o0ei METOIOM Pa3IoKEHHsI Ha TIPOCTEHIINE TIPOOH.
WuTerpupoBanre NpoCTeUIINX UPPALMOHAIBHBIX () YHKIUH.
HNHuTerpupoBanre TPUTOHOMETPUUECKUX QYHKIIUN, YHUBEPCAIbHASI TPUTOHOMETPUYECKAs TTO/ICTa-
HOBKA.

O0pasen OnJiera nepBoi py0e:XkHOM aTTecTannu

9. Haiitu crenyromnme HHTErPabL:

10.9) [|3 -+ 5103 —alo; ) [edx; B [ (B +1) e'dx;
CoOs™ X X
xdx
11.1)° V4-x* . n)f (x—5)dX2; e)jc053xc059xdx.
26 + 2X + X

Bomnpocsl k0 BTOpO# py0ekHOH aTTecTauuu
3aia4u, NIPUBOIAIIME K TIOHATUIO ONPEEIEHHOr0 HHTErpaia. Onpenen€HHblii HHTETpal U €ro CBOM-
CTBa.
®opmyna HeroToHa-JleiiOHuIa. 3aMmeHa nepeMeHHOH B ONpeeIEHHOM UHTETpale.
@opMysia HHTETPUPOBAHUS IO YACTAM IS ONPEAEIEHHOTO HHTETpaa.
[Tpunoxenus onpenenéHHOro HHTErpaa: BEIYUCIEHHUE TUIO0IMAeH MIOCKUX (GUTYp, BHIYUCICHUE
JUITMHBI 1yTU KPUBOil, 00bEMOB TeTI.
Hecob6cTBenHble nHTErpanbl. IHTErpassl ¢ 0eCKOHEUHBIMU MpeeiaMi HHTETPUPOBAHUSI.
WHuTerpansl OT HEOTpaHUYEHHBIX (PYHKIIHA.
Huddepenunanbuble ypaBHEHU: onpeaenenue, nopsaaok 1Y, pemenue /Y.
HuddepennnansHoe ypaBHeHue 1-ro mopsaka: onpezeneHue; o0liee u 4acTHOe perieHus. Teopema
CYLIECTBOBAHMSI U €AMHCTBEHHOCTH perteHus uist J1Y 1-ro nopsaxa.
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11.
12.
13.
14.
15.

16.

o UTA W

JY ¢ pa3aensommuMucs NIepeMeHHBIMU: ONIPEEICHUE U MOPSAIOK PEIICHHUS.
Onuopoansie Y 1-ro nmopsaka: onpeaeiaeHue U NopsI0K peieHus.
JIuneiinsle 1Y 1-ro nopsiaka: onpeneneHue U MopsioK peleHus.
[Ipocreiimne ypaBHEHUs BTOPOTO NOPsAJIKA, TONYCKAIOIINE TOHUKEHUE TIOpsJIKA:
JIuneiinble ogHopoaHble 1Y 2-ro nopsiika: TeopeMa o CTpYKTYpE €ro peleHus
Heongnoponnsie munelinbie [[Y 2-ro mopsiaka: TeopemMa o CTpYKType 00IIero penieHus
Jluneitapie oqHOpoaHbIe 1Y 2-T0 mOpsiiKa ¢ MOCTOSHHBIME Kod(dpuinenTamu. XapakTepuCTUIECKOE
YpaBHEHHE U CTPYKTYypa OOIIEro pemeHus
Jluneitapie HeOAHOPOAHBIC Y 2-T0 MOpsiiKa ¢ MOCTOSHHBIMHA KOA((UIIMEHTAMH CO CTICIIHATLHOM
MPaBOM YaCThIO
Oo0pa3sen Ous1eTa BTOpPOil pyOexHoil aTTecTanun

1 T
Haiitu onpeiesieHHbIE HHTETPAJIbI: a) J __dx__ ; 0) ICOSS X sinx dx.
0 0

4
(2x+3)
) ) " In x dx
Haiitu HCCO6CTBGHHBII/I HHTCTpalI: J. E—
X
1
y [

Haiitu pemenus IY: a) Xy" —y'—Xxsin — =0; 6) (1-|- X)yﬂ-l- y'+1=0.
X

YeTBépThIil CEMECTP

Bonpocsl k nepBoii pyoe:xkHOH aTTecTallUN
Uucnosble psijibl, YACTUUHAA CyMMa Psiia, IOHATHE CXOJAUMOCTU U PACXOJUMOCTH YHCIOBOTO Psa,
HE00XO0/IMMOE YCIOBUE CXOJUMOCTH.
[Ipumepsl CXOAAMMUXCS U PACXOASALIUXCS PALOB.
JlocTaTouHbIe MPU3HAKKA CXOAUMOCTH 3HAKOMOJIOKUTEIbHBIX PsA0B. [Ipu3HaKku cpaBHEHUSI.
JocraTounslie mpu3Haku cxoaumocTH Jlanambepa, Komrm.
3HaKoINepeMeHHbIE M 3HAKOYEPENYIONTuecs psbl, Ipu3Hak JIeronua.
JlocTaTOUYHBINA MPU3HAK CXOJMMOCTH 3HAKOMEPEMEHHBIX PsIIOB, a0COIOTHAS U YCIOBHAS CXOAUMOCTH
PSAI0B, CBOMCTBA aOCOIOTHO CXOSAIIMXCS PSI/IOB.
Crenennsie psipl. Teopema Abens. Paauyc, nHTepBai 1 00J1aCTh CXOIMMOCTH CTEIIEHHOTO psijia.

O0pasen OnJiera nepBoii py0e:xkHOI aTTecTannu

RN . S I
2-2 4.3 8.4 165 32:6

Hanucatp o0muii unen paga

n

o 2 5" © 1
HccnenoBaTh Ha CXOMMOCTD YHCIIOBBIE PSIBL: 1) > 1. 2) Y= 3D ()" ~=.
n—13" + 2 =n =) Yn®

0
Haiitu o0nacth XOAUMOCTH CTCTICHHOT'O pAaa Z

X"
n=1 \/ﬁ

Bonpocs! ko BTOpOii py0e:kHOi aTTecTalNU
Knaccugukanus coObITHIA: JOCTOBEPHbIE, HEBO3MOXKHBIE, ClTy4yaiiHble coObITHs. COOBITUS: COBME-
CTUMBIC 1 HCCOBMECTHUMBIC, paBHOBO3MOKHBIC, 3aBUCUMBIC 1 HE3ABUCUMBIC,; ITPOTHBOITIOJIOKHEBIC,
MIOJTHASI TPYTINA COOBITHHA.
Knaccndeckoe onpezieneHre BEposATHOCTH COOBITHS; €r0 CBOIMCTBA.
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Anrebpa coObITuil. Y c0BHas BepoATHOCTh. [IpousBeneHue u cymma coObITuii. TeopeMbl yMHOXKEHHS
U CJIOKEHUSI BEPOSITHOCTEH.

®opmyita nonaHou BepossTHOCcTU. PopMyiibl balieca.

Cxema OBTOPHBIX HE3aBUCHUMBIX UcCTIbITaHU. @opmMyiibl bepuyrm, Jlamnaca u [Tyaccona.
Canyuaitnsie BenuuuHbl: quckpeTsie (JICB) n nenpepriBabie (HCB). UncnoBble XapakTepUCTUKU
CIIy4aiiHbIX BEJTUYMH:

bunomuansnoe pacnpenenenue CB.

DyHKIMSA pacipeeseHus U IoTHOCTh BepositTHocTerd HCB.

Hopwmainbnoe pacnpenenenue HCB.

O0pasen OnJieTa BTOpOi py0e:kHOI aTTecTanuu

N3 100 uzrotoBnenHsix aetaneit 10 umetor pedexr. s npoBepku Obutn oToOpansl 5 geraneii. Ka-
KOBa BEPOATHOCTH TOTO, YTO CPEId OTOOPAHHBIX JeTajel 2 OKaxKyTcsi OpaKkoOBaHHBIMU?

[Taptus snexrpudeckux jgammnodek Ha 20% wu3rorosieHa nepssiM 3aBojioM, Ha 40% - BTOpbIM U Ha
40% - tperbuM. Bpak cocramisier coorBeTcTBeHHO 1%; 0,5% u 0,6% NpOIYKIIMU ITHX 3aBOJIOB.
Haiitu BeposiTHOCTB TOTO, YTO HayJauy B3sATas U3 MAPTUU JIAMITOUYKA OKAXETCSl CTAaHAAPTHOM.
OXOTHUK, UMEIOLIUI 3 MaTpoHa, CTPENsSeT MO AUYU 10 MEePBOro MOMaJaHus WiH J0 U3PACXO0I0BaHU
BCEX MATPOHOB. BeposTHOCTH momnajaHus mpu mnepBoM BeicTpesie paBHa 0,6; mpu KaxaoM mociey-
forrieM BoicTpenie ymenbmaercs Ha 0,1, CocTtaBuTh 3aKOH paclpeeCHHs YUCiia MaTPOHOB, H3PACXO0-
JIOBaHHBIX OXOTHMKOM. HaliTu MareMarnyeckoe OXKUIAHWUE U JUCIEPCUIO dTOM CIy4alHOM BEIWNYH-
HBI.

7.2. Bompocsl K 3K3aMeHaM ¢ 00pa3uaMu IK3aMeHAIHOHHbIX OWJIETOB
IlepBb1ii cemecTp

TeopeaneCKne BOIIPOCHI, BLIHOCUMBIC HA JK3aMECH

9J1eMeHTDbI JHHEHHOH U BeKTopHOﬁ a.nreﬁpbl, AHAJIUTHIECCKAS T'€COMETPUSA

HRoOoo~NoGOrWNE

11.
12.

13.
14.
15.

16.
17.

0.

OcCHOBHBIE CBOWMCTBA ONPEIEIUTENEH.

BeiBon hopmyn Kpamepa 111 perieHust cucteM JIMHEHHBIX ypaBHEHUH .

Meron IMaycca perienus CUCTEM JTMHEWHBIX YPaBHEHUM.

MaTtpuuHbIi c1oco0 pelIeHns CUCTEM JIMHEHHBIX YPaBHEHHH.

BeiBo popMyIibl B KOOpAMHATHOMN (opMe ISl CKAJIIPHOTO MPOU3BEICHHS BEKTOPOB.

BeIBO ycrmoBHi TapauIeIbHOCTH M YCIOBUS NEPIEHANKYIISIPHOCTH ABYX BEKTOPOB.

BeiBo popmMyIibl B KOOpAMHATHOMN (OopMe Uil BEKTOPHOT'O MPOU3BEIEHUS BEKTOPOB.

BriBon hopmyibl B KOOpAMHATHON opMe 1711 CMEIIAaHHOTO MTPOU3BEIECHUS BEKTOPOB.

JlnuHa BeKkTopa (BbIBOJ (POPMYIIBI B KOOPAMHATHOU (hopMme).

BeIBOA ypaBHEHUS NpAMOW, MPOXOIALIEH Yepe3 3alaHHYI0 TOUYKY MEpPHEeHIUKYIIPHO HOPMAIbHOMY
BEKTOPY IPSIMOM.

BriBon o01iero ypaBHeHUS NpsSMOM Ha MIOCKOCTH.

BeiBOJ ypaBHEHHs IpsAMOM, NMPOXOAALICH 4epe3 3aJaHHYI0 TOYKY IapajuIe]IbHO HANPABIIAIOLIEMY
BEKTOPY IPSIMOM.

BbIBOJ ypaBHEHMS IIPSIMOM, IPOXOALICH Yepes3 IBE 3aJlaHHbIE TOUKHU.

[lepexon oT ogHOM GOpPMBI ypaBHEHHUS MPSAMOM K Ipyroi ¢popme.

VYpaBHEHHE IIIIOCKOCTH, NPOXOIALICH Yepe3 3aJlaHHYI0 TOUKY MEPIEHIUKYISIPHO HOPMAILHOMY BEK-
TOpY (BBIBOJ).

O011ee ypaBHEHHE TUIOCKOCTH, YPAaBHEHHE TUIOCKOCTH B OTPE3Kax; MOCTPOECHHUE MIIOCKOCTH.

Yron Mexay 1ByMs IIIOCKOCTSMU.



18. YcnoBust napaieNbHOCTH M YCIOBHE IEPIEHINKYISIPHOCTH ABYX IIIOCKOCTEH (BBIBON).
19. VcioBue nepecedeHus Tpex MIOCKOCTEH B OJTHOM TOUKE.

20. YpaBHeHUE MIOCKOCTH, TIPOXOSIICH Yepe3 TPH 3a/IaHHbIC TOYKH (BBIBO).

21. KaHoHHMYeCKHe YpaBHEHUS MPSMOK B IPOCTPAHCTBE (BBIBO).

22. [lapameTpudeckue ypaBHEHHUS IPSIMOM (BBIBOJ).

23. YcnoBus nmapajiebHOCTH U MEPIEHIUKYISIPHOCTH MPSMBIX B IPOCTPAHCTBE.

24. Yron Mexay mpsMOi M MJIOCKOCTBIO. Y CIOBHS MapajlIeIbHOCTH M MEPIEHANKYISIPHOCTH IPSIMOM U

IIJIOCKOCTH.
BBeneHne B MaTeMaTH4YeCKUIl aHAIN3

25. [Ipenen GyHKIMU OPU X — +00, X —> —00, X —> X -

26. beckoneuno manbie pyHkuuu. Orpanndyenssle GyHKIuU. beckoneuno 6onpuie GyHKIMA U UX CBA3D

¢ 6ECKOHEYHO MaJIbIMH (PYHKITUSIMH.

. . 0
27. OCHOBHBIE TEOPEMEI O mpenenax. PackpeiTue HeonpeneneHHocTel BrIa o

818

28. IlepBblit 3amMedaTenbHbli peaen. CpaBHEHHE OECKOHEYHO MaIbIX.
29. Bropoii 3aMevaTebHbIA peer.

30. CpaBHeHHE OECKOHEUHO MajblX (YHKIMA, DKBUBaJIeHTHble (QyHKUMH HempepbhlBHOCTH (PYHKIIMH.

Touku pa3peiBa 1 ux kinaccupukanus. CBOHCTBA HENPEPHIBHBIX (DYHKITHIA.

O0pa3en 3K3aMeHALIMOHHOT0 OnJieTa
BapuanT Ne 0
1. BekTopHOE MPOU3BEICHUE BEKTOPOB, OMIPEICIICHHIE, CBOMCTBA, TCOMETPHUSCKUN CMBICTI.

2% — Xy + X5 =4,
2. Pewnthb cucTeMy ypaBHeHHi 13X, +2X, +2X; =1,
X; —2Xy + X5 = 2.

3. Janbl koopAMHATHI TOUEK: A(3; —3; 0), B(14; 2; —7), (0; —1; 3) . Haiitu AB- AC, ABx AC.

4. Jlanbl TOYKH Ha TIIOCKOCTH: D(-1;3), K(4;—2). CocTtaBuTh 00IIIe ypaBHEHHUE MPSIMOU, TPOXO/ISIICH ue-

p63 9THU TOqKH, HpI/IBeCTI/I €ro K BI/II[y B <<0Tpe3KaX» %1 HOCTpOI/ITB HpﬂMyI'O.
sin?5x

2
5. Haiitu npemenst: 1) “le0<2+3; 2) Iimﬂ; 3) >
x—4 X—

x=>3 9_—x

5 .
lim X+ 2X+1 ) lim
x>0 4% + 3X + 2 x=>0  4x

Bropoii cemecTp
Teopernyeckne BONPOCHI, BLIHOCHMBIE HA IK3aMeH

JudpdpepenumnaibHoe ucHHCAeHHe PyHKIUI OAHON NTepeMEeHHOH

1. Onpenenenue mPOW3BOAHOW (PYHKIMH, €€ MEXaHWYECKUH U TEOMETPUUYECKHUM

YpaBHEHHUs KacaTeIbHON U HOpMAaJIH.

2. Juddepermman ¢GyHKOMM W €ro TeOMETPUYECKHH cMbIci. HBapmaHTHOCTB
middepennmana 1-ro nopsuaka.
[Ipon3BoiHBIE OCHOBHBIX AyieMeHTapHbIX QpyHKuui. [IpaBuna nuddepenunpoBanus.
ITpousBosnas crnoxxHo ¢pyHkuuu. Jlorapupmudeckoe quddepeHIrpoBaHue.
HuddepenunpoBanne GpyHKINN, 3aJaHHBIX B TApaMETPUUECKON U HESIBHOU (popmax.
[TpousBoaHbie U U PepeHIaIbl BEICIIMX MOPSIKOB.
[IpaBuino Jlonurans.
Teopembr @epma, Poms, Jlarpanxka, Ko o nuddepentupyeMbix GyHKINAX.

PN W

CMBICIJI.

bopMbI



10.

11.
12.

13.

14.
15.
16.
17.

18.
19.
20.
21.
22.

HccnenoBanne QyHKIMH C MTOMOIIBIO MIEPBOM MPOU3BOJHON: HEOOXOAMMBIE U JOCTATOYHBIE yCIIO-
BUS BO3pacTaHusl U yObIBaHUS (QYHKIIHH.

MaxkcumyMbl 1 MEHUMYMBI GyHKIHUA. HeoOXoauMoe 1 JOCTaTOYHOE YCIOBUS CYIIECTBOBAHUS JKC-
TpeMyma.

AcumnrTotsl rpaduka GyHKIHH.

BreinmykiiocTh, BOTHYTOCTh M TOYKHM meperuba rpaduka ¢ynkinuu. HeoOxonmmoe M JocTaToyHOE
yCJIOBUS CYLIECTBOBAHMSI TOUEK Ieperuoa.

O6mas cxema uccienoBaHus GyHKIMHU U TOCTPOCHUS rpaduka.

@OYHKIHMN HeCKOJbKHUX NepeMeHHbIX

OYHKIMH HECKOJIBKUX MepeMeHHbIX. O0sacTh onpeneneHus. JIMHUU ypoBHs.

[Ipenen u HeMpepHIBHOCTH (DYHKIIUN HECKOIBKHX MEPEMEHHBIX.

YacTHble MPOU3BOIHBIE IEPBOTO U BTOPOTO MOPSAAKOB (YHKIIMH JIBYX MTEPEMEHHBIX.

[Monubiit muddepeHran u ero UCIoIb30BaHNE B MPUOIMKEHHBIX BBIYHACICHUAX. IHBapHaHTHOCTH
dhopmbl mostHOTO U depeHIrana.

KacarenbHast mi1ockocTh 1 HOpMaib K IOBEPXHOCTH.

YacTtHble MPOU3BOIHBIEC U MONHBIE AU (hepeHIInabl BHICIIUX MOPSIAKOB.

HesBuble pyHkunu u ux auddepeHnupoBaHue.

[Ipou3BoHas 1o HanpaBieHUIO. I pagueHT.

OkerpeMyM (YHKIHHU JBYX IepeMeHHbIX. Heo0XoauMble M JOCTAaTOUHBIE YCIOBUS CYIIECTBOBAHUS
3KCTpEMyMa.

Oo0pa3sen 3xk3aMeHAIIMOHHOT0 OMJieTa
Bapuant Ne 0
[IpousBonHas GyHKIUH, €€ TeOMETpUYeCKuil U puznyeckuit cMbici. [Ipon3BogHbBIE CYyMMBI, POU3BE-
JICHHUS, YaCTHOTO.

Haiitu mpousBoaubie QyHKIMA: a) Yy = 2X tgIn3x;6) y= > (5x - xs);

1 X =arctgt,
B) y=——6\/x5 +2x" +8; r) 2 y =7 ) X2—Iny+y2=0, y' =?
x y=t/2, X

Haiitu yacTHBIE MPOU3BOHBIE BTOPOTO MOPsiAKa GYHKIIUU IBYX MEPEMEHHBIX 7z = 3x3 + 5x2 yt —ev.
o 2
Haiiti 06macts onpenenenus pynkmun Z =IN(3X° -5y +2).
Tpernii cemecTp

Teopeanecmle BOIIPOCHI, BLIHOCUMBI€ HA IK3aM€H

HNurerpajibHoe ucuncieHue pyHKuuil 01HON NepeMeHHOH
1.

2.

[TonsTue nepBooOpasznoi. Heonpenen€uuplii mHTErpas u ero cBoiicTa. Tabmuia HeonmpeaeaIEHHBIX
HMHTETPAJIOB.

OCHOBHBIE METO/IbI MHTETPUPOBAHUS: HEITOCPEICTBEHHOE NHTETPUPOBAHNUE, METO MHTETPUPOBAHUS
MOJIBEICHUEM T10/1 3HaK Auddepennnana, MeTo1 3aMeHbl mepeMeHHoi 3. HTerpupoBanue mno ya-
CTSIM B HEOIIPEAEIEHHOM UHTErpale.

PasnoskeHrne MHOrousIeHa Ha IMHENWHBIE U KBAJIpaTHbIE MHOXUTENH. VIHTErpupOoBaHue palioHab-
HBIX JIpoOeit. Turel mpocTeHmx 1podei U X UHTETPHUPOBAHHUE.

WuTerpupoBanne paliioHABbHBIX ApoOei METOI0OM pa3jioKeHus Ha npocreiine npoou. Uurerpu-
pOBaHUE MPOCTEHITNX UPPALMOHATBHBIX (QYHKIIMHA.

WNuTerpupoBanne TpUroHoMeTpudeckiux (pyHKIUN, yHUBEpCalbHAsl TPUTOHOMETpUYECKas MoJICTa-
HOBKa.



6. 3amaum, NpUBOIAIINE K TIOHATHIO OMPEeIEHHOT0 HHTerpana. OnpenenéHHbId HHTETPA U €T0

CBOMCTBA.

®opmyna Hetorona-JleiiOnuiia. 3ameHa nepeMeHHOM B onpeeIEHHOM HHTETpaJie.

dopMyia HUHTETPUPOBAHUS IO YACTSAM IS ONPEACIEHHOTO HHTErpaa.

9.  IlpuioxeHus onpeenEéHHOTO MHTETpasia: BHIYUCICHNE TUIOMIAACH TNIOCKUX (PUTYp, BEIYMCIICHUE
JUIMHBI 1yTY KPUBOil, 00bEMOB TeTI.

10. HecoOGcTBennblie nHTErpajibl. MHTErpaibl ¢ 0ECKOHEYHBIMHU MPEJIeIaMi HHTETPHPOBAHUS.

11. HHTerpanbl OT HEOTPAHUUCHHBIX (PYHKITUH.
JAu¢ppepennnaibHbie YypaBHEHHUSA

12.  Juddepennumanpabie ypaBHeHUS: onpeneaeHue, nopsaaok Y, pemenue Y.

13. JIuddepennunanpaoe ypaBHeHHE 1-TO IOpsAKA: ONPEAeTeHUE; 00IIee U YaCTHOE PEIICHUSI.
16.Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH perienust 1 Y 1-ro nopska.

14. 1Y c pa3pensoumucs NepeMEHHbIMU: ONPEAEIICHUE U TTOPSIIOK PELLIEHUS.

15. Opnopoausie 1Y 1-ro nopsiaka: onpeneiaeHue u NopsSA0K pElIeHHUs.

16. Jluneiinsie 1Y 1-To mopsaka: onpeneieHue U NOPsIIOK PeHIeHusI.

17. JIuddepenunanbable ypaBHEHUS 2-TO TOPSAIKA: ONpeAesieHUue, BII OOIIET0 pelieH s ; TeopeMa Cy-
LIECTBOBAHUS U €IMHCTBEHHOCTH PEIIECHUS.

18. IlIpocreiimue ypaBHEHUS, TOMYCKAIOIINE MTOHIKEHUE TOPSAKA:

19. Jluneiinsie 1Y 2-T0 mopsaka: HEOAHOPOAHBIE U OAHOPOIHBIE ypaBHEHU. Teopema CylecTBOBaHUS
Y €JUHCTBEHHOCTH PEILIECHHUS

20. Jluneitnbie onHopoaHbie JIY 2-ro mopsiaka: TeopemMa 0 CTPYKType €ro pelIeHus

21. Heonnopoanslie nuHeiHbie 1Y 2-ro nopsiika: TeopeMa o CTPYKType 0OIIEero pemeHus

22. Jluneitable ogHOpoaHbIe 1Y 2-T0 mopsiika ¢ MOCTOSHHBIME Kod(dpuimeHTamu. XapakTepucTuie-
CKO€ YpaBHEHHE U CTPYKTypa OOIIETo perieHUs

23. JluneitHble HEOAHOPOIHBIC J[Y 2-T0 MOpsiiKa ¢ MOCTOSHHBIMU KOA(D(UITMEHTAMH CO CIICIIHATBLHON
[IPaBOM 4aCTbIO

o N

O0pa3en 3K3aMeHAMOHHOT0 OHMJIeTa

Bapuant Ne 0
1. IlepBooOpa3Has. HeonpenenéHupiii MHTErpas U ero cBoiicTBa. Tabnuia HeonpeaeaIEHHBIX UH-
terpasioB. HemocpencTBeHHOE HHTETPUPOBAHUE.

2. Haiitu uHTETpaibl: I)J'(x5 _%+ 3/?) dx; Z)IxCOSxdx; 3) j%dx X
X 5x° +16

4) f% 5) j‘—\/\;&_ldx.

dx
X

+00
4. BoruncnuTh HECOOCTBEHHBIN MHTETPAJ WJIM YCTAHOBUTH €r0 PaCXOAUMOCTh: _[
X

1

5. Pemmts auddepenuranbHpe ypaBHeHus: 1) (1+ e” )yy' =e, y(0)=1; 2) y'-

> <

X
y
2 2 2
Y +XY=X" by +2y=x"+2
YerBEpPTHIN CeMecTp
Teopeanecmle BOIIPOCHI, BLIHOCUMBI€ HA IK3aM€H
Pann1
1. YwucnoBsle psibl, YaCTUYHAS CyMMa psJa, MOHATHE CXOJUMOCTH U PAaCXOJUMOCTU YHUCIOBOIO Psi-
12, He00XO0AUMOE YCIOBUE CXOAUMOCTH.



[TpumMepbl CXOAAMUXCS U PACXOAAIINXCS PSIOB.

JlocTaTouHble MPU3HAKU CXOJIUMOCTH 3HAKOIIOJIOKHUTEIbHBIX PsiioB. [Ipu3HaKku cpaBHEHUS.

Jocrarounsie npuszHaku cxoaumoctu lanambepa, Ko,

3HaKOIepEeMEHHbIE U 3HAKOUepeayoumecs pssl, npu3Hak JlenoHuna.

JlOCTaTOUHBIN MPU3HAK CXOJAUMOCTH 3HAKOIIEPEMEHHBIX PsI/IOB, A0CONIOTHAS M YCIIOBHAS CXOH-

MOCTH PsJIOB, CBOMCTBA a0COIIOTHO CXOJSAIIUXCS PSIJIOB.

7. Crenennsle psabl. Teopema Abens. Pagnyc, naTepBa U 00J1aCTh CXOAMMOCTH CTETIEHHOTO PA/Ia.
OcCHOBBI TEOPHH BEPOSITHOCTEH U MATEMATHYECKON CTATUCTUKH

8. Kuaccudukanus coObITHIA: TOCTOBEPHBIE, HEBO3MOXKHBIC, CITy4aiiHble COOBITHS. COOBITHS: COBME-
CTUMBbIE U HECOBMECTUMBIE; PABHOBO3MO>KHBIE; 3aBUCUMbBIE 1 HE3aBUCUMBbIE; IPOTUBOIOJI0XKHBIE;
TIOJIHASI TPYIIa COOBITHIA.

9. Kiaccuueckoe onpe/esieHue BeposTHOCTH COOBITHS; €ro CBOIMCTBA.

10. Anrebpa coOpiTuii. Y cinoBHast BeposiTHOCTh. [IponsBenenue u cymma coObituii. Teopembl yMHO-
KEHHUS U CIOKEHUS BEPOSTHOCTEH.

11. ®opmyina nonHoit BepositHocTH. Dopmyiibl baiteca.

12. Cxema noBTOpPHBIX HE3aBUCUMBIX UcnibITaHui. @opmyisl bepuymnu, Jlannaca u [lyaccona.

13. Cnyyvaiinsie BenmmunHbl: nuckpetHsie (JICB) u nenpepsisabie (HCB). YucnoBsle XapakTepUCTUKH
CITy4ailHbIX BETMYMH:

14. bunomuansHoe pacrpeznenenne JJCB.

15. ®ynkuus pacnpeaeneHus U mI0THOCTH BepositHocTelt HCB.

16. HopmansHoe pacnpenenenne HCB.

17. HopmansHoe pacnpenenenue HCB.

18. JloBepuTenbHBIE MHTEPBAJIBI ISl OLIEHKA MAaTeMaTHYECKOTO OKUIaHUSI.

oA WM

OO0pa3sen 3K3aMeHALIMOHHOT0 OnJieTa
Bapuant Ne 0

=

3nakouepenyromuecs psasl. Teopema JleitOnuna. OueHka ocTaTka psjia.

2. B xopobe 6 kpacHbIX U 4 cMHHMX KapaHjamia. Haynauy wu3BiekaroT Tpu Kapannamia. Haiitu BeposiT-
HOCTB TOTO, YTO JIBa X HUX - KpacHBIE.

3. B 00yBHYIO0 MacTepcKylo /Uil peMOHTA IMIPUHOCST canoru u Ty(iau B cooTHoIeHuH 2:3. BeposTHOCTh

KaueCTBEHHOT0 peMoHTa JiyIs caror paBHa 0,9, a mis tydens — 0,85. [IpoBenena npoBepka kauecTna

oJHOM mapbl 00yBu. OKazanock, 4To 3Ta napa o0yBM OTPEMOHTHpPOBaHa KadecTBeHHO. KakoBa Bepo-

SITHOCTb TOTO, YTO 3TO a) canoru; 0) Tydau?

n

O I Co )

4. HccnenoBaTh HA CXOIUMOCTH YUCIIOBBIC PSJIBI: Z— oY .
n+3 0 /N

n=1 n=0

o 2" x"
5. Haiiti 0651aCTh CXOIMMOCTH CTETIEHHOTO PsI/ia: Z >

n=1 N

7.3. Tekymmii KOHTPOJIb
OO0pa3ubl KOHTPOJIBbHBIX PadoT
1 cemecTp

1) danst Touxu ¢ koopmuratamu A(3;2,—3), B(5:1,—1), C(L,—2;1) . Haittu L A.
2) Haiitn 00BEM TpeyroiapbHOW MUPAMUIBI, TTOCTPOSHHOW Ha BEKTOpPax 5 = (1;4;—3) , 6 = (2;2;—2) ,

E:BQQ.



3) Ussectunl koopmunatel Tpeyronsuuka ABC  A(3;2), B(—4;—1), C(4;4). Haiitu: a) ypaBHenus:

BCEX CTOPOH TPEYTOJIbHUKA, BBICOTHI TPEYTOJIbHUKA, MEAUAHBI, OMCCEKTPUCHI U MPSMOH, IPOXOIAIICH de-
pe3 BEpLIMHY TPEyrojbHUKa NapajljielIbHO IMPOTUBOJIEKALIEH CTOPOHE; 0) pacCTOSIHUE OT BEpIIMHBI J10
IPOTHBOJIEXKAIIEH CTOPOHBI; B) yroJl B TpEyroibHuKe (pu Bepumne B ).

4) IIpuBectn K KaHOHMYECKOMY BULlY yYpaBHEHUE KpHUBOU 2-ro HopsiIKa

X* +4y* —2x —56Y +181=0 u caenars cxemaTHueCKHil YepTEK.
5) Hanucarb ypaBHeHHe ILIOCKOCTH, poxozsieit yepes Touky M, (1;,3;4) neprenankynspHoii k mioc-
KOCTAM, 3a1anHbM ypaBHenusmu 2X +3Y+2—-1=0, 3x—-y+22-2=0,

2 cemecTp
1. Haiitu npou3BoaHbIe JaHHBIX ()yHKIIHIA:

5
a) Fﬁ; 6) yzln( —\/1—x2); B)yze“'”x r) 3e* —e¥ =y° —5xy

2. BoruvcnuTh npesensl, npuMeHsis npasuio Jlonurans:

5x? —x¥+7x ) ( 20 2 j

lim : 6) lim —
a)wm 2x* +5x° )XHS -25 x-5

2
3. Haiiti yacTHbIE IPOM3BOAHEIE 1-T0 OpsAAKa QyHKIMEA: 1) 7 = X;A'y, 2) z =arccos Y.
3X + y? X
4. Haittu npoussonnyto gyukuma U= X>Y + y°z® B touke P(1;-1;3) no nanpasnenuto ot 310if ToUKH
k touke P, (52,).

3 cemecTp

dx dx 2 3xdx 2
1. Haiitu unTerpansi a) J. J‘S— ; B) Jz—; )J.(3X + 2)cosxdx;

X+ 3 1+3/x+1 1 X" +4 9
2. Haittu pemenns Y: a) Xy" —y' = x%e” ;o) YY'+ y'2 =
4 cemecTp
0 n3 3n

1. Vccre1oBath 4MCIIOBBIE PAIBI HA CXOAUMOCTE: a) ), ——; 0) z

13N T s (n+1)2"

© 2n+1
2. WccnenoBats Ha YCIOBHYIO, A0COTIOTHYIO CXOIUMOCTB: ) (— 1 L ek el

n—1 n(n+1)

n+4

4. Pemmrts 3amauy. Cpenu 25 CTyIeHTOB Ipynnbl, B KoTopoi 10 geByliek, pa3bIrpbIBaloT 6 OMIETOB Ha
CTy/IeHYeCKYI0 BecHY. Haliiute BEpOsSTHOCTH TOTO, UTO Cpeau obaaTeneil OnineToB okaxyres 3 ne-

BYLIKH.

n+2
3. Haiiti 0051acTh CXOAMMOCTH CTETIEHHOTO Psifa: Z ( ) XM

0, mpu x<£0,
5. Cuyuaiinas senuauna X 3agana Qpynxuueii pacupenenenus F(X): g (X)=1%, nmpu 0<x<1
1 npu x>1.
Haittu: ninotHocTs BepostHocTeit f (X) ; MatremaTnueckoe oxumanne M (X);

mucnepcuto D(X) ; cpenHee kBagpaTudeckoe oTKIoOHeHHE o(X) .



Onucanue noka3areJieil 1 KpuTepreB OLEeHUBAHUA KOMIIeTEHIIUI HA Pa3IMYHBIX 3TANaX UX (POPMHUPOBAHMNS, ONIMCAHUE IIKAJIbI OLleHUBAHUS

Tabauua 7
IlnanupyemMble pe3yJibTaTbl 0CBOCHHS KOMIIETEHIIUH Kpurepuu oueHuBanusi pe3y/ibTaToB 00y4eHust HaunmenoBanue
Menee 41 621108 | 41_60 Gannon (yroBre- 61-80 6aasoB 81-100 6an0B OLEHOHOr0
(neyroBeTBOPH- TBOPHTEJILHO) (xopomo) (OTJIHYHO) cpeacTBa

OIIK-1: CnocoOeH NpUMEHSTh €CTeCTBEHHOHAYYHBIE U OOIICHHKEH

CPHBIC 3HaHUA, MCTOAbl MATEMATUYCCKOI'O aHaJIn3a U MOJACIMPOBaHUA, TCOPECTHYCCKOT'O
N OKCIICPUMCHTAJIbHOT'O UCCIICAOBAHUA B HpO(bCCCI/IOHaJ'IBHOI/I JCATCIIBHOCTH

MPAKTHYCCKUX 3aJiay.

OIINOKHU

Baagers: METOJIAMH pEIIEHUS 3ajay areOpbl U
reoMeTpun, AupQepeHnnaIbHoro U HHTe-
IpaJIbHOTO MCUHUCIeHus, AuddepeHInanbHbIX|
YpPaBHEHUU.

YactuaHoe BJIaac-
HHNE HaBbIKaMH

Hecucremarnueckoe
MNPUMEHCHUC HABbIKOB

B cucrematnueckom
MPUMEHEHNN HaBBIKOB
JIOIYCKArOTCSI TPOOEITBI

VcneniHoe u cucTeMaTHie-
CKOC IPUMCHCHHNC HABBIKOB

3HATB: METO/IbI PEIICHUS CUCTEM JIMHEUHBIX ®parmeHTapHbIe Hernonuble 3Hanns ChopMHUpOBaHHbIE, HO ChopMHUpOBaHHbIE
anre0panyecKux ypaBHEHU, OCHOBBI au( pe- SHaHHA COJIepIKAILHE OT/IEIbHBIE CHCTEMATHYECKUE
PEHIIMPOBAHUS U UHTETPUPOBaHUS QYHKIIUH, npodebI 3HAHMS 3HaHUA
pemenust 1uddepeHaIbHbIX YPpaBHECHUH.
Kommnexr  3ana-
HAW A7 KOH-
YMmerhb: IIPUMCHATH CBOU 3HAHUA K PCHICHUTIO YacTraHbIe yMe- Hemnonnele ymenns YMenus moaHele, 10- C(I)OpMI/IpOBaHHLIe TPOJIbHBIX pa60T,
HIT yCKAIOTCs HeOOMbIIHE yMeHs BAPMAHTHI 3aIaHHMI

TS CaMOCTOSI-
TENBHOW  PaboTHI,
BOIPOCHI 110 TEMaM
/ pasjenam Jauclu-

TIJIMHBI

OIIK-8: Criocoben MNPUMCHATHL MATCMATHYCCKUC MOACIIN, METOJbI U CPECACTBA TPOCKTUPOBAHUSA I/IH(I)OpMaL[I/IOHHLIX N aBTOMATHU3UPOBAHHBIX CUCTEM




3HATh: OCHOBHBIE MOJIOKEHUS TEOPUU BEPOSIT- | PparMeHTapHbie Hermonnbie 3Hanus ChopMHUpOBaHHbIE, HO ChopMHUpOBaHHEIE

HOCTEH U MaTeMaTHYECKOM CTATUCTHKH, TEOPHH SHAHHA coieprKaIe OTAeTbHbIC CHCTEMaTHYECKne

PSIOB po0OeTsl 3HAHUS 3HaHUA
VYMmers: MTOJIL30BATHCA MATEMATUYECKOM JIUTE- YactuyHele yme- Henomnubie ymenus YMeHus nojaHele, 10- Cdopmuposannbie
paTypoi ISl M3y4eH s MHXKEHEPHBIX U SKOHO- A MyCKaoTCA HeGobIIHe yMeHHs

MHYCCKUX BOIIPOCOB.

OIINOKHU

KomruiekT 3aaHuii
TUTST KOHTPOJIBHBIX
paboT, BapHaHTHI 3a-
maHnit U1 caMOCTOsI-
TeJILHOI paboTHI, BO-
[IPOCHI IO TeMaM /
paszenaM JUCLUILIN-
HBI

Baamers: METOJJaMU TIOCTPOCHUSI MaTeMaTHYe-
CKUX MOJeJIeH I 3a7ad, BO3HUKAIOIIUX B
WHXEHEPHO-9KOHOMUYECKON MPAKTHUKE.

YacTtuyHoe Biaje-

HHC HaBbIKaMU

Hecucrematnueckoe

MMPUMCEHCHUEC HABbIKOB

B cucremaTtnueckom
MIPUMEHEHUU HaBBIKOB

JIOITyCKAaIOTCS IIPOOEIIB

Ycnemnoe U cucTemMaryuue-

CKO€ NPUMEHCHHNC HABBIKOB




8. OcobennocTu peajinm3anu JTUCHUILIMHBI /I HHBAJIMAOB H JIMII C OrPAaHUYCHHBIMUA

BO3MOKHOCTIIMMU 310POBbS

Jis oCyIIeCTBICHUs MPOLEAYP TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOUYHOM arrecTa-
UM 00yYaromuxcs co3/1aHbl (POHABI OLEHOYHBIX CPEJCTB, aJalTHPOBAHHBIC MJISI MHBAIUAOB U JIMIl C
OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBBSI U TIO3BOJISIFOIIME OIICHUTH JOCTH)KEHUE MU 3arlJlaHUPOBaH-
HBIX B OCHOBHOHM 00pa3zoBaTeNIbHOM MporpaMMme pe3yjibTaToB OOy4YeHHUS U ypOBEHb CHOPMUPOBAHHOCTHU
BCEX KOMIIETEHIIH, 3asBICHHBIX B 00pa3oBarenabHOl nmporpamme. @opma npoBeeHHs TEKyIlel arTecTa-
MU A CTYJCHTOB-WHBAJIUAOB YCTaHABIMBACTCS C YYETOM HHAMBHUAYAIbHBIX MCUXO()U3MUECKUX OCO-
6eHHocTell (ycTHO, MMCbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIbIOTEpE, B (popMe TECTUPOBAHUS U T.I1.).
[Tpu TecTupoBaHUM TSI CIIA0OBUISIIMX CTYACHTOB MCIIOJIB3YIOTCS (DOHIIBI OLIEHOYHBIX CPEACTB C YKPYII-
HeHHBIM mpudTom. Ha sk3aMeH nmpuriamaeTcsi ConpoBOXKIAIOIIHA, KOTOPBI 00eCIIeUnBaeT TEXHUIECKOE
COIIPOBOKACHUE CTYACHTY. IIpn HEOOXOIMMOCTH CTYIEHTY-UHBATUAY MPEAOCTABISETCS JOMOIHUTEIHHOES
BpeMs JUIsl IOJATOTOBKU OTBETa Ha 3k3aMeHe (wiu 3adere). O0yuaroniyecs: ¢ OrpaHU4€HHBIMH BO3MOXKHO-
CTSIMH 3[IOPOBBSI U 00y4YarOIIKecss WHBAIUABI 00eCIeUNBAIOTCS NEYaTHBIMHU M 3JIEKTPOHHBIMU 00pa3oBa-
TeJIbHBIMU pecypcamMu (IIPOrpaMMbl, yueOHbIe MTOCcOOUs AJI CaMOCTOSTENIbHON paboThl U T.1.) B popmax,
aIalITHPOBAHHBIX K OTPAaHUYEHUSAM UX 37I0POBbsI U BOCTIPUATHS HH(POPMALIUU:

1) JUISL UHBAJIUIOB U JIUIL C OTPaHUYCHHBIMU BO3MOKHOCTSIMHU 3/10POBbS 110 3PEHUIO:

- VIS CJIeNbIX: 33JaHUs IS BHIIOJHEHUS Ha MPAKTHUECKUX 3aHATHIX O(QOPMIISIFOTCS pelibeHO-
ToueuHbIM mpupToM bpaiins , MO0 3aYMTHIBAIOTCS aCCUCTEHTOM; MUCHMEHHBIC 3aJJaHHsI BBIIOJTHSIOTCS
Ha Oymare penbeHO-TOUYCYHBIM mpUPTOM bpaitis mrubo HaTUKTOBBIBAIOTCS aCCUCTCHTY; 00yYaroNIuMCs
JUIE  BBIMOJIHEHHWS  3aJaHUSl TPH  HEOOXOJMMOCTH  MPEJOCTABIACTCS KOMIUIEKT IHCHMEHHBIX
NPUHAAIIEKHOCTEN 1 Oymara Jjisl MucbMa pelibe(hHO-ToueUHbIM HpudTOM bpaiins;

- A8 caa0oBHAAIIMX: 00ecleunBaeTcsl MHIMBUAYAIbHOE PAaBHOMEPHOE OCBEIEHHE HE MEHee
300 mrokc; oOOydaromMMCsl JJIS  BBINOJHEHUS 3aJaHMs TNpUH  HEOOXOAUMOCTH IPENOCTaBISIETCS
YBEIMUYMBAIOIIEEe YCTPOMCTBO; BO3MOXKHO TaKKe HCIOJIb30BaHUE COOCTBEHHBIX YBEIHMUMBAIOLIMX
YCTPOICTB; 3aJJaHMsl U1 BBIMOJIHEHUS 3a/JaHUH OQOPMIISIOTCS YBEIMYEHHBIM HIPUPTOM;

2) JUTSt THBJTUIOB | JIUII C OTPAaHIMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MO CJIYXY:

- AJIS TJIYXUX M cJIa00cablamux: 00ecreynBaeTcsl HalTMure 3BYKOYCHIIMBAIONICH anmapaTypbl
KOJJICKTHBHOTO TIOJIH30BAaHUS, TIPH HEOOXOIUMOCTH OOYYAIOUIMMCS IPEIOCTABISIETCS 3BYKOYCHIIMBAIO-
I1as anmaparypa MHIMBUAYAIbHOTO MOJIB30BaHUS; IPEIOCTABIISIOTCS YCIYTH CYpIOTIEPEBOAUNKA;

- IJIsl CJIENIOTVIYXHX JIOIyCKaeTcs MPUCYTCTBUE ACCHCTEHTA, OKA3bIBAIOIIETr0 YCIyrH TH(I0CYpaO-
nepeBoYrKa (IOMUMO TPeOOBaHUH, BBIMOIHAEMBIX COOTBETCTBEHHO IS CIEMBIX U TIYXHX);

3) JUISL JTAILL C TSDKEJIBIMU HApYIIEHUSIMUA PEUH, TIIYXUX, CIa00CHbIIAIINX JIEKIIUN U CEMHHAPHI,
MIPOBOJIUMBIE B YCTHOM (popme, MpoBOAATCS B MUCbMEHHOH (opme;

4) JUTSL MHBAJIMJIOB | JIUI] C OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 37I0POBBS, HMEIOLUX HapyIle-
HHUSI OTIOPHO-IBUTATEJIbHOT0 anmnapara:

- IS Il ¢ HApYOICHWSMH OTNOPHO-JBHTATEIHHOTO amnmapaTa, HapyIICHUSMH IBUTATEIbHBIX
(GyHKINH BEpXHUX KOHEYHOCTEH MJIM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: MMChMEHHBIE 3aIaHUs HAIUK-
TOBBIBAIOTCS] ACCUCTEHTY; BBIIIOJHEHNE 3aJaHUH (TECTOB, KOHTPOJIBHBIX PabOT), MIPOBOUMBIE B MUCHMEH-
HOM (hopMe, TPOBOJIATCS B YCTHOM (hopMe ImyTeM orpoca, Oece/ibl ¢ 00ydaromuMCs.



9. YueOHO-MeTOAMYECKOE U HH(POPMAIMOHHOE O0ecniedeHne JUCHUILTUHbI
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2. Janxo II. E., TlomoB A. I'., KoxkeBaukoBa T. SI. Beiciias maTemaTuka B yINpaXKHEHUSX U 3ajavax.
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obOpazoBanue, 2014.

3. Harancon, W.I1. KpaTkuii Kypc BbICIIEH MaTeMaTUKH [ DJIEKTPOHHBIA pecypc]: yueOHoe mocodue. —
Onektpon. gmaHn. —  CII6.: Jlamp, 2009. — 728 c¢. — Pexum  gocryma:
http://e.lanbook.com/books/element.php?pll_id=283.
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anbHOE HcuncacHue. JICKIUU U MPaKTUKYM [ DJIEKTPOHHBIN pecypc]: yueOHOe mocooue. — DIIEKTPOH.
JIaH. — CIIo.: JIaHb, 2009. — 288 c. — Pexum JIOCTYTIA:
http://e.lanbook.com/books/element.php?pll_id=302.

5. Ilerpymko, U.M. Kypc Bwicmieli Mmaremaruku. MHTerpasibHOE HcunciacHue. DYHKIIMA HECKOJBKUX
nepeMeHHbIX. uddepeHnnanbabie ypaBHeHHs. JISKIMM W TPAaKTHKYyM [DIIEKTPOHHBIN pecypce] :
yuebHoe mocobue. — OInektpoH. gaH. — CII6.: Jlaws, 2008. — 606 c. — Pexum nocryma:
http://e.lanbook.com/books/element.php?pll_id=306.

6. Ilucemennsiit JI. T. Koncnekt nexmuii mo Beicieit maremaruke. [lomubiid kype. — M.: Bricnias mikouna,
2013.

7. CaupgoB A. A. Kpatkuii kypc BbICIIei MaTeMaTHKH, TOM. 1, Tom 2. — I'po3Hbiit, 2014.

8. baraeBa M. T. COopHUK 3a/1a4 10 JIMHEWHON M BEKTOPHOU anredpe U aHaIUTHUYECKOH TeoMeTpuu.—
I'posusiii, UIIL] I'THH, 2007.

9. J[amaesa JI. III., MarameBa X. II. Meroanueckoe nmocodue mo uydeHuro pasznena «Psasi». — ['pos-
ueii, UL I'THU, 2007.

10. Hamaesa JI. 1., CocnambekoBa JI. C. Coopuuk 3amad. Auddepennnanpapie ypaBHeHUs. — [ pO3HBIiA,
UIIL TTHH, 2010.

11. MaromaeBa M.A., Ucaesa JI.M. Ilpaktuxky™m no Bbiciieir MatemaTuke. Yacts 1 (yueOHo-
METOJINYECKOE MOCOOHEe ISl CTYAACHTOB DKOHOMUYECKHX crieruanbHocTei). — ['posnsrit: UL I'THU,
2011.

12. MaromaeBa M.A., UcaeBa JI.M. Ilpaktukym no Beicueii Matemaruke. Yactp 2 (yueOHO-
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9.2. MeToanYecKHe YKa3aHus Ui 00yJaroIIUXCs 10 OCBOSHUIO JUCIMIUIMHEI (CM. IPUIIOKEHHE).
10. MaTepuajJibHO-TEXHHUYECKOE o0ecneyeHue T CHUTITHHbI

3a kadenpoii «Bpicias U MpUKIaAHAsS MaTeMaTHKa» B TJIABHOM Y4eOHOM KOPITYCE 3aKpeIUICHBI
nekunonHas ayauropus Ne 1-16, ayauropun uist IpoBeIeHUS TPAKTHUECKUX 3aHATHI
NeNe 2-08, 2-12, 2-27, 2-29, 2-31, 2-33, 2-35, GONBIIMHCTBO M3 KOTOPBIX OCHAIIEHO TaOIUIamMu, rpadu-
YeCKUM MaTepHalioM, 4epTexaMmH IO JUHEHHOW anreOpe, dJIeMeHTaM BEKTOPHOM anreOpbl, aHaauTHye-
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CKOM reoMeTpuu, TudpepeHINaTbHOMY HCUUCICHUIO (YHKIUN OJHOM NepEMEHHOM, MHTErpaIbHOMY HUC-
yucieHuto. Ha kadenpe umerorcs HHTEpakTUBHAS JOCKA U TUAIPOEKTOP.



MeToanuyeckue YKa3aHud 110 OCBOCHHUIO JUCIUIIINHDBI «MarTemaTuka

1. Metoauueckue yKa3aHus Uil 00y4YalOLIUXCS MO0 IUVIAHUPOBAHWIO M OPraHU3alMM BpeMeHH,
He00X0MMOr0 1JIsl 0OCBOCHHS TUCHMILIHHBI.

W3yuenne pekoMeHIyeTcsl HauaTh ¢ O3HAKOMIICHHsI ¢ paboyeil mporpaMMoi AUCHUIUINHBL, €€ CTPYK-
Typol U coJepXaHHUEM pa3/ienoB (MOIysel), (OHJOM OLIEHOUHBIX CPE/ICTB, O3HAKOMUTHCA C y4eOHO-
METOAMYECKUM U UHPOPMALMOHHBIM 00eCTIeYeHHEM AUCIUTUINHBL.

HucuuruinHa «MateMaTHKay COCTOUT U3 CBA3AHHBIX MEXKIY COOOI0 TeM, 00€CIeUnBaIOLINX OCIEN0-
BaTeJIbHOE U3yYCHHE MaTepHaa.

OOyuenue 1o gucuuIUIiMHe «MaTeMaTHKa» OCYIIECTBIISAETCS B ClIeyroIuX Gopmax:

1. AynutopHsle 3aHATHA (JIEKLIMH, TPAKTUUECKUE).

2. CamocTosTenbHas padora cTyAeHTa (IOAr0TOBKA K JIEKLIUAM, IPAaKTUYECKUM 3aHITUSAM, TECTaM U
WHBIM (OpMaM MUCHbMEHHBIX paboT, MHANBUAYAIbHAS KOHCYJIBTALUS C IIPETIOIaBATEIIEM).

3. NuTepaktuBHbIe (OPMBI IPOBEICHUS 3aHATUN (KOJJIOKBUYM, JIEKIUS U JIp.QOpMBI).

VY4eOHbIi MaTepuall CTPYKTYPUPOBAaH M M3YYEHHUE MUCHUIUIMHBI TPOU3BOJUTCS B TEMATUYECKOH I10-
ciieioBaTeNbHOCTH. Kak oMy NpakTUYEeCKOMY 3aHATHIO U CAMOCTOSATEIbHOMY H3YyYEHHMIO Marepuala
MPEIIIECTBYET JEKIHs Mo JaHHoW TeMe. OOydaroniyecs caMOCTOSTEIBHO MPOBOAST MPEABAPUTEIHHYIO
MOJIrOTOBKY K 3aHATHUIO, IPUHUMAIOT aKTUBHOE U TBOPYECKOE ydacThe B OOCYXIEHUU TEOPETUUYECKUX BO-
MPOCOB, pa3dope MPOOIEMHBIX CUTYAIlMH U TIOUCKOB MyTeH UX pemieHus. MHorue npooieMbl, n3ydaeMble
B Kypce, HOCAT TUCKYCCUOHHBIM XapakTep, 4yTo MpeaoaraeT HHTEPaKTUBHbIM XapakTep MPOBEAECHUS 3a-
HSTHIA HAa KOHKPETHBIX IpUMepax.

Omnucanue nocnen0BaTeIbHOCTH J€HCTBUI 00y4atoerocs:

[Tpu n3yueHnn Kypca ciieZlyeT BHUMATEIBHO CIYIIaTh M KOHCIIEKTHPOBATh MaTepHall, U3j1araéMblii Ha
ayJAMTOPHBIX 3aHATHSX. J[J1s1 ero moHMMaHUs 1 KaueCTBEHHOTO YCBOCHUSI PEKOMEHIyeTCsl Cleyrolas 1o-
CJIEIOBATEIILHOCTD NEUCTBUM:

1. Tlocne oxoHuUaHMs y4eOHBIX 3aHATUH A 3aKpEIUIEHUS MaTepuana MpOCMOTPETb U 001yMaTh
TEKCT JIEKIIUH, IPOCTYIIaHHOW CeroiHs, pa3oopaTts paccMoTpeHHble pumMepsl (10 - 15 MunyT).

2. Ilpu NOATrOTOBKE K JIEKLUH CIIEAYIOIIEro AHs MOBTOPUTH TEKCT MpPeAbLAYIIel JeKIMH, TOIyMaTh O
TOM, Kakasi MOXeT ObITh cienyromas tema (5 - 10 munyT).

3. B reuenue Henenu BeIOpaTh BpeMs A7 paboThI ¢ auTepaTypoi B bubnuoteke (mo 1 gacy).

4. Tlpu MOATOTOBKE K MPAKTHYECKOMY 3aHSTHIO TMOBTOPHTH OCHOBHBIE MOHATHUS IO TEME, U3YYUTh
npuMepbl. Pelras KOHKPETHYIO CUTYaIIo, - NPeABAPUTEIbHO MOHATh, KAKOH TEOpPEeTHUYEeCKUN MaTepHhal
HY)XHO MCIOJb30BaTh. HaMETHTP IJIaH pemieHws, monpoOoBaTh Ha €ro OCHOBE pemuTh | - 2 mpakThye-
CKHE CUTYaIUH.

2. MeTtoauyeckue ykazanusi mo paéore o0y4arouuxcsi Bo BpeMsi IpoBeaeHUs1 JEeKIU.

Jlekuuu aroT oOy4yaromUMCsl CUCTEMAaTH3UPOBAaHHbIE 3HAHMS MO TUCHUIUIMHE, KOHIEHTPUPYIOT UX
BHHMaHHE Ha HauboJiee CIOXKHBIX U BaXHBIX BoONpocax. JIeKiuu oOBbIYHO M3JIaratoTcsl B TPAJIULMOHHOM
WK B ipoOieMHoM ctuiie. /i cTy1eHTOB B OOJIBIIMHCTBE CilydaeB B mpoOieMHoM ctuie. [IpobieMHblit
CTHJIb MO3BOJISIET CTUMYJIMPOBATh aKTHBHYIO [MO3HABATEIbHYIO NEATEIBHOCTh OOYUYaAIOUIUXCS U UX UHTe-
pec K TUCHUIUIMHE, (OPMUPOBATh TBOPUYECKOE MBIIIICHHE, TPpUOeraTh K MPOTUBOIIOCTABICHUSM U CPaB-
HEHUSM, JIeJaTh 0000IIeH s, aKTUBU3UPOBAaTh BHUMaHNE 00YyJaroMUXCsl MyTeM OCTaHOBKU MPOOIEMHBIX
BOIIPOCOB, TOOUIPATH JUCKYCCHIO.

Bo Bpems JeKIMOHHBIX 3aHATHI pEKOMEHAYyeTCs BECTH KOHCIEKTUPOBaHUE yueOHOro Marepuana,
oOpamiate BHUMaHUe Ha (OPMYIHMPOBKH M KaTETOPUH, PACKPHIBAIOIINE CYTh TOTO WJIM MHOTO SIBJICHUS,
WJIH TIPOLIECCOB, BHIBOJBI U MPAKTUYECKUE PEKOMEHIAIINH.



KoHcnekT nekiuu Jiydie noapasaessTh Ha MyHKTHI, COOJII01asi KPACHYIO CTPOKY. DTOMY B OOJIBILION
CTeneHu OyAyT CocOOCTBOBATh BOMPOCHI IJIaHa JIEKIMH, IIPpeIoKEeHHbIe IpenoaaBatensiMm. Cienyer 00-
pamarh BHUMaHUE Ha aKIEHTHI, BBIBOJBI, KOTOPBIE JENAET MperoaaBareib, OTMe4as Hanbojee BaKHbIC
MOMEHTBI B JIEKIIHOHHOM MaTepualle 3aMEYaHUSAMHU «Ba)KHO», «XOPOIIO 3allOMHUTHY» U T.NI. MOXHO ne-
JaTh 3TO U ¢ IOMOIIbIO Pa3HOLBETHBIX MAapKEPOB WIN PYUEK, IOJUEPKHBAs TEPMHUHBI U OIIPEIEICHHUS.

Ienecoobpa3Ho pa3zpaboTaTh COOCTBEHHYIO CUCTEMY COKpallleHul, ab0peBuaTyp u cuMBoioB. OniHa-
KO IpHU JalibHEHeil paboTe ¢ KOHCIIEKTOM CUMBOJIBI JIyUIlle 3aMEHUTh OOBIYHBIMU CJIOBAaMH JJISi OBICTPO-
I'0 3pUTEIBHOTO BOCHPUATHS TEKCTA.

Pabotast HaJl KOHCTIEKTOM JIEKLIUi, HEOOXOIMMO UCIOIb30BATh JUTEPATYPY, KOTOPYIO PEKOMEHI0BAI
npernojaBaTenb. VIMEHHO Takas cepbe3Has, KpONoTiIKMBas padoTa ¢ JIEKIMOHHBIM MaTEpUaoM MO3BOJIUT
r7TyOOKO OBJIA/IETh TEOPETUUECKUM MATEPUATIOM.

TemaTuka nexuuii naercs B paboyeil mporpaMme AUCLUIUINHBL.

3. MeTroauyeckue yKkazaHus 00y4aroUMCs 110 MOAr0TOBKE K NPAKTHYECKUM 3aHATHAM.

Ha nmpakTuueckux 3aHATHSX NPUBETCTBYETCS aKTMBHOE y4acTHE B 0OCY)KJIEHHMM KOHKPETHBIX CUTYya-
U, CIIOCOOHOCTHh Ha OCHOBE MOJYYEHHBIX 3HAHUH HAXOIUTh HanOosee Y3PPEKTUBHBIE PEIICHHUS TTOCTAB-
JICHHBIX NMpoO0JIeM, YMETh HAaXOAMTh IOJIE3HBIM JOMOJIHUTENIBHBIA MaTepUal MO TEMAaTHKE CEMHHAPCKUX
3aHATHIA.

CryneHTy peKoOMeHAyeTCs CIeayolIas CXeMa OJArO0TOBKH K IPAKTUYECKOMY 3aHATHIO:

1. O3HakOMIIEHHE C TUJIAHOM NPAKTUYECKOTO 3aHATHS, KOTOPBIM OTpa)kaeT coAepKaHHUE MPeII0KEeH-
HOH TEMHI;

2. IIpopaboTaTh KOHCIIEKT JICKITUH;

3. IIpounTarh OCHOBHYIO JIUTEPATYPY.

B mporiecce MOATOTOBKM K MPAaKTUYECKUM 3aHATHSM, HEOOXOAUMO OOpaTHUTh 0c000€ BHHMMaHUE Ha
CaMOCTOSITEJIbHOE H3YyYeHUE PEeKOMEHJOBaHHOW nureparyphl. [Ipu Bcell MONHOTE KOHCHEKTHPOBAHUS
JIEKLIMU B HEH HEBO3MOXKHO M3JI0KHUTh BECh MaTepHall U3-3a JINMUTA ayAUTOPHBIX 4acoB. [loaTomy camo-
cTosiTeNbHast paboTa ¢ yueOHHKaMH, y4eOHbIMU MOCOOUSIMH, HAyYHOM, CLIPaBOYHON JIUTEpaTypoH, MaTe-
puaraMu nepruoaudeckux n3nanuil u uartepuera ssisiercs Hanbonee 3 HEKTUBHBIM METO/I0M HOJTYyYEHHUS
JOMIOJTHUTEbHBIX 3HAHWM, M03BOJIIET 3HAYUTEIBHO aKTHUBU3UPOBATH MPOLIECC OBJIAJACHUS MH(OpMAaIUei,
crocobcTByeT Oosiee IITy0OKOMY YCBOCHHIO U3y4aeMoro Matepuaina, opMUpyeT y CTYJ€HTOB OTHOLICHHE
K KOHKpETHOH Ipobieme. Bce HOBble MOHATHS MO M3y4aeMoil TeMe HEOOXOIUMO BBIYYHTh HaU3yCTh U
BHECTH B TJI0OCCApHii, KOTOPBIH Lierecoo0pa3HO BECTH € CaMOI'0 Havajla M3y4yeHus Kypca;

4. OTBeTUTH HA BONPOCHI [UIaHA MPAKTUYECKOTO 3aHATHUS;

5. BBINOJHUTE JOMAaIIHEE 3aJaHHE;

6. IIpopaGoTaTh TeCTOBBIE 3a/laHU U 33]]a4H;

7. Ilpu 3arpyaHeHusX chopMynupoBaTh BOIPOCH K MPEO1aBaATENIO.

Pesynbrar Takoit paboThI JOJKEH MPOSBUTHCS B CIOCOOHOCTH CTYAEHTa CBOOOJHO OTBETUTH Ha TEO-
pEeTHYECKHE BOIMPOCHI MPAKTUKYMa, BBICTYNATh U Yy4acTBOBATh B KOJUIEKTHBHOM OOCY)KJIEHUU BOIPOCOB
M3y4yaeMON TeMbl, NMPaBHJIBHO BBINOJIHATH MPAKTUYECKUE U WHBIE 33/1aHUs, KOTOpBIe AaioTcsi B (hOoHIE
OLICHOYHBIX CPEJICTB JUCIHILIUHBL.

4. MeToauyeckne yKa3aHusi 00yYAOIIHUMCS 10 OPraHU3aIUM CAMOCTOSITEIbHOM padoThI.

[lenp opraHu3anmu caMOCTOATEIbHONW pabOThI MO AMCHUILTNHE «MareMaTHuka» - 3TO yriIyOJieHue u
paciiMpeHue 3HaHuil B 00JacTM MaTeMaTHKH, (opMHpOBaHHE HaBblKa M MHTEpeca K CaMOCTOSATEIbHOU
MMO3HABATEIbHOU JI€ATEIbHOCTH.

CamocrosiTenpHast paboTa 0OyJaronIuXcsi SIBISETCS BOXHEHUIITUM BHUJIOM OCBOCHHUSI COJEPIKAHMSI JTHC-
[UTUTHHBI, TOATOTOBKH K MPAKTUYECKUM 3aHSATUSAM M K KOHTpOJbHOU padote. Croza ke OTHOCSTCS H ca-
MOCTOSITEIbHOE YIIIyOJIEHHOE M3ydeHue TeM AUCHUIUIMHBL. CamocTrosiTenbHas paboTa MpeacTaBiseT co-
00l TIOCTOSTHHO JEHCTBYIOINIYIO CHCTEMY, OCHOBY 0Opa30BaTEIBHOTO MPOIEcca U HOCUT HCCIIEI0BATENb-



CKUU XapakTep, YTO MOCIYXHUT B OyIylleM OCHOBAHHEM JIJIsl HATUCAHUS BBIMTYCKHON KBATU(DUKAITMOHHOMI
paboThI, MPAKTUYECKOTO IIPUMEHEHUS TIOTYYCHHBIX 3HAHUH.

Opranu3zaiys caMOCTOSTEIbHOU PabOTHl 00YJAIOIIUXCS OPUCHTUPYETCS Ha aKTUBHBIC METOIbI OBJIa-
JICHUSI 3HAHUSIMU, Pa3BUTUE TBOPYECKUX CIIOCOOHOCTEH, MEPEX0/ OT MOTOYHOTO K MHMBHIyaTH3UPOBAH-
HOMY OOYUYEHHIO, C YIETOM NOTPEOHOCTEN U BOZMOXKHOCTEH JTMYHOCTH.

[IpaBuibHAs OpraHM3anys CaMOCTOSITEIBHBIX yYeOHBIX 3aHSATHI, UX CHCTEMATHYHOCTH, IIeJIeCO00-
pa3Hoe IUIaHUPOBaHUE PadOUYEro BPEMEHH IMO3BOJISIET CTY/IEHTaM pa3BUBATh YMEHHUsSI M HABBIKUA B YCBOE-
HUM U CUCTEMaTH3allMi NpUoOpeTaeMbIX 3HaHUH, 00eCIieunBaTh BHICOKHI YPOBEHb yCIIEBAEMOCTH B Iie-
puo o0yueHusl, TOTYYUTh HABBIKH MOBBIIICHUS MPOPECCHOHATHHOTO YPOBHSI.

CamocrosTenbHas paboTa pean3yercs:

- HEMOCPEJICTBEHHO B MPOIIECCE ayTUTOPHBIX 3aHATUH - HA JICKIUAX, TPAKTHUECKUX 3aHATHUSX;

- B KOHTaKTe C TpernojaBarejieM BHE paMOK PACIUCAHUS - Ha KOHCYJbTAIMAX 10 YUCOHBIM BOIIPO-
caMm, B XOJ€ TBOPYECKUX KOHTAKTOB, NIPH JIMKBUIAIMH 330JKCHHOCTEH, NP BBITIOJHCHUH WHIUBHITY-
QJIbHBIX 3a/IaHUH U T.[I.

- B OuOMMOTEKe, JOMa, Ha Kadeape MPHU BHINOJHECHUH 00yJaIONIMMCS YIeOHBIX U MPAKTUICCKUX 3a-
nad.

Buast CPC u kputepun o1ieHOK

(o 6amnbHO-periTunroBoit cucreme I THTY, CPC ouenuBaercs B 15 6amioB)

KonTponbhas padbora

Konnoksuym

Tembl U1 CaMOCTOSTENHLHOM pa0dOThI MPOMKCAHEI B pabodeil mporpaMme AUCIHUILTAHBL. DPPEKTHB-
HBIM CPEJICTBOM OCYIIECTBIICHHS OOYYarOIIUMCSI CaMOCTOSITEIbHON pabOThI SBJSIETCS JJCKTPOHHAS HMH-
(dbopmManmoHHO-00pa3oBaTeIbHas Cpela YHHUBEPCUTETA, KOTOpask 00eCreunBaeT JIOCTYN K Y4eOHBIM IuIa-
HaM, padOYMM HpOrpaMMaM TUCIHILIHH (MOIYJIEH), PAKTUK, K U3AHUSIM DJICKTPOHHBIX OHOIMOTEYHBIX
CHCTEM.



/‘

CocTaBUTEIb
.,%1‘2247 Maramesa X.I1.

noteHT Kadeaps! «BbIciIas u MPUKITaHAs MAaTEMAaTHKA»

COTJIACOBAHO:

3aeyromuii kaeapoit «Briciuas u NpUKIIaHas MATCMATAKA» laugeB A.M..

3aseayromuit kadeapoit «MHPOpMALHOHHBIC TCXHOIOTHH Mowuceenko H.A.

e

Iupexrop IYMP Maromaesa M. A.
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