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1. Heau u 3axa4 AUCHUTTHHBI

Leablo MaTremaTHueCKOro 00pa3oBaHus OakanaBpa sBISETCS: 00ydeHHE CTYIEHTOB OCHOBHBIM
MOJIOKEHHUSIM M METOJIaM MaTeMaTHUKH, HaBbIKaM MOCTPOSHHUS MAaTEMAaTHUECKHX OKa3aTeNbCTB ITy-
TEM JIOTHUECKUX PACCYKACHUH, METOIaM PEILICHHs 3a/1a4.

3agayaMu n3ydeHUs TUCLHUILTHHEI SBISETCS 00y4eHHE CTYJCHTOB OCHOBHBIM MaTeMaTH4eCKUM
MCTOAaM, UX 3HAKOMCTBO C Pa3JIMYHBIMU IMPUTTOKCHUAMU 3TUX MCTOAOB K PCHICHUIO ITPAKTHUYCCKUX
3ajad, jienas IMpH 3TOM YIIOp Ha TE€ pa3/esibl MaTeMaTHUKH, KOTOPbIe HMEIOT Ba)KHOE 3HAYCHUE IS
TOr'O UJIM UHOI'O HpO(i)I/IJISI IIOATrOTOBKHU CIICIUAJIMCTOB.

2. MecTo AUCUMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Maremartuka oTHOCUTCS K 670Ky 1 yueOHOro miaHa.

JlaHHas TUCHMIUIMHA SIBJISIETCS MPEIIIECTBYIOLICH IS CISIYIOIIUX €CTECTBEHHOHAYYHBIX U 00-
menpopeCcCHOHANbHBIX YYEOHBIX TUCHUIUIMH, MPEAyCMOTPEHHBIX B yUeOHBIX IUTaHax MHpoduei
HanpasieHus: «MHpopMaMOHHBIE CUCTEMBI U TEXHOJOTHH»: DKOHOMUKA, H(popmaTuka, AHammn3
00JbIIKX NaHHBIX, [[porpammupoBanue.

3. IlepeyeHb IUIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHs 1O JMCHUILIMHE (MOAYJII0), COOTHe-

CCHHBIX ¢ UHAUKATOPAMHU JOCTUKCHUS KOMIIeTeHIInii

3HaHUuA, METOAbI MaTeC-
MaTHYECKOTO aHaln3a
n MOACIIMPOBAHUA,
TEOPETUYECKOTO u
SKCIICPUMCHTAJIIBHOT'O
WCCIICJIOBAaHUS B TIPO-
dbeccuoHaNbHOW  J1es-
TETHHOCTH;

YeCKHMX M OHOJIorude-
CKHX OCHOB B JKOJIOTHH
U [PUPOJIONOJIb30BA-
HHUSL.

OIIK-1.2 - nemoHCTpH-

pyer
YMEHHE OCYIIECTBIISATh
NOUCK  MH(pOpMaIuH,

paccMaTpuBaTh pa3indd-
HbIE
TOYKH 3pEHUsl I pe-
LIEHHUS

ITOCTaBJIEHHBIX 3a/1a4.

Taoauna 1
Nuaukaropsl foctu- | [lnanumpyemsble pe3y/ibTaThbl 00y4eHHs 110
Kox mo ®I'OC
JKeHU aucuunianne (3YB)
OomenpogeccuoHaNbHbIE
3HATH OCHOBBI TUHEIHON anreOpsI ¢
3JIEMEHTAaMH aHAJTUTUYECKON T€OMETPHH,
OIIK-1.1 - Bnageer 6a- | maTemaTHUeCcKuii aHATU3, OCHOBBI IUCKPET-
30BBIMH 3HaHUAMH B 00- | HOIf MaTeMAaTHKH, OCHOBBI TEOpPUHU OOBIKHO-
nacti  pyHIAMCHTAb- | BeHHBIX AU (EepeHIMATLHBIX YPABHEHUI,
HBIX pa3[ejI0B MaTeMa- | OCHOBBI
OTIK-1. Criocoben EII//III:E,O g);;nggé;Plleéﬂieﬁ TEOPUH BEPOATHOCTEN U MATEMaTUYECKON
TIPS eere 00X0UMOM JUIsI OC’BOG- g’T;TeiiT;I;:IIMeHHTL MaTeMaTHIECKHE Me-
CTBCHHOHAy4HbIE W
OOIIEHIKEH epHBIE HHUA (I)I/BPI%CKI/IX, XUMH- | TOABI JJIsI pEUICHUS] TUTIOBBIX MTPOQECcCHo-

HAJIBHBIX 33/1a4, OPUEHTUPOBATHCS B CIIpa-
BOYHOMU
MaTeMaTHYeCKOH JuTeparype, MpruoopeTaTh
HOBBIE MaTEMaTUYECKHE 3HAHUS, UCTIOIb3Y S
COBpEMEHHBIE 00pa3oBaTeNbHbIE  HH(POP-
MAaIOHHBIE TEXHOJIOTUH, UCIIOJIB30BATh
MaTeMaTHIECKYIO JIOTUKY [T (hOpMUpPOBa-
HUS CYKJICHHH MO0 COOTBETCTBYIOLIUM IPO-
(heccruoHaIbHBIM MTpOOIIEMaM.

BuiaseTs MeTO1aMu TOCTPOEHUS MTPOCTEM-

X MaTeMaTU4YCCKUX MOI[eJ'IeI\/’I THUIIOBBIX
npodeccuoHaNbHbIX 3334, METOJIaMu 00-
PabOTKU SKCIEPUMEHTATBHBIX JTaHHBIX U
aHaJIN3a TOJyYeHHBIX Pe3yIbTaTOB.




4. O0béM TUCUMIIIIMHBI M BUJIBI Y4eOHOH padoThI

Tabnuua 2.
Bcero CemecTpbl
Buj yue6Hoii padoThl /3a4.e1.
0®O0, 4 0390, u
0®0 | 0320 1 2 3 1 1 2 3 4
KonTakTHas padota(Bcero) 256/7,1 | 136/3,8 | 68/1,89 | 64/1,78 | 60/1,6 | 64/1,78 36/1 34/09 | 34/0,9 | 32/0,9
B TOoM umucie:
NeKIuu 132/3,7 | 68/1,9 34/0,95 | 32/089 | 30/08 | 32/0,89 | 18/0,5 17/0,4 17/0,4 | 16/0,5
npaxtieckue samsrus (I13) 132/3,7 | 68/1,9 | 34/095 | 32/0,89 | 30/0,8 | 320,89 | 18/0,5 | 17/0,4 | 17/04 | 16/0,5
CamocTosiTebHast padoTa 235/6,5 | 361/10,1 | 76/2,11 | 52/1,4 | 63/1,7 | 44/1,22 | 108/3 | 8824 | 8915 | 76/2,1
B ToM umucie:
BBINIOJTHEHUE TUcEMeHHONH CP 72/2 76/2,1 18/0,5 18/0,5 18/0,5 18/0,5 24/0,7 18/0,5 18/0,5 16/0,4
ToxroToBKa K 113 48/1,4 80/2,2 18/0,5 | 14/0,4 | 10/0,2 8/0,3 24/0,7 | 18/05 | 18/05 | 20/0,6
mozroroska k KP o 32/08 | 96/2,7 8/0,3 8/0,3 16/04 | 8/0,3 30/08 | 23/06 | 23/06 | 20006
pyOEKHOM aTTecTaluu
I/I3y‘-IeHI/Ie BOHpOCOB, BBIHCCCH-
HBIX Ha caMocTosTeNbHOe n3y- | 67/1,86 | 109/3,1 | 32/0,89 | 10/0,28 | 19/0,52 | 10/0,28 | 30/0,8 | 29/0,8 | 30/0,8 | 20/0,6
YCHUC
KonTpoan 121/3,4 115 36/1 28/0,8 | 21/0,58 36/1 36/1 22/0,6 | 21/0,58 36/1
BI/IJI OTYCTHOCTHN 9K3. JK3. 9K3. JK3. IK3. IK3. IK3. IK3.
Obuuast TpyroEMKOCTE 612/17 | 612/17 | 180/5 | 144/4 | 144/4 | 144/4 | 180/5 | 144/4 | 144/4 | 144/4
JTUCIHHUIIIMHLI 4/3.€]1.




5. Coneprxanue y4eOHOM AUCHUTNTIHHBI

5. 1. Pa3zaennl TUCHUIVIMHBI U BUABI AYJAUTOPHBIX 3aHATHH

Tabmuua 3
Yacsl Yacel
Ne HaunMeHoBaHIme JIEKIHOHHBIX 32- NPAKTHYECKHX Bcero yacos
n/n pa3iesia JMCHUILIMHBI 10 ceMecTpaM HSTHi 3aHSATHI
(01010 0300 0®0 | 0300 | O®O | 0390
1 cemecTp
1 Jluneiinas anreOpa 8 4 8 4 16 8
2 DJIeMEHTHI BEKTOPHOM aJreOpbl 8 4 8 4 16 8
3 | AHaimTHUeCcKasi TeOMETpus 8 4 8 4 16 8
BBenenne B MmaTeMaTHUECKUI aHa-
4 A 10 6 10 6 20 | 12
3
2 ceMecTp
nhdepeHmaIbEHOE HCUNCIICHUE
5 | Aubbepenunar ¢ 20 | 10 | 20 | 10 | 40 | 20
GYHKIIUU OJTHOW MEPeMEHHOM
6 @DYHKIMH HECKOJIbKUX NIEPEMEHHBIX 12 7 12 7 24 14
3 cemecTp
7 HMHTerpaibHOE NCYUCIICHHE 20 10 20 10 36 20
8 Juddeperunanpapie ypaBHEHHS 10 7 10 7 20 14
4 cemectp
9 Psnpt 14 8 14 8 28 16
OCHOBBI TEOPHH BEPOSITHOCTEH U
10 pHI BEp 18 8 18 8 36 | 16
MaTeMaTHYeCKON CTaTUCTUKH
5. 2. JIeKIIHOHHBIE 3aHATHUS
Tabmuma 4
NeNe HaumenoBanue
o/ pasjena Conep:xanue pasiesna
AUCHHUILIMHBI
1l cemMmecTp
Omnpenenurenu 2-ro U 3-ro MOPSIKOB, UX CBOHCTBA. MHUHOD U anredpanye-
CKOE JIOTIOTHEHHE 3JIeMeHTa onpeenutes. [lostre 06 onpenenuresne N-
Tuneiinas ag- | FO TOPAAKa. Pemenne cuctem NMHEWHBIX ypaBHeHHH MeToqoMm Kpamepa.
1 [Tonsitre 0 Matpuiie. CII0)KeHHUE, BRIMATAHNE MATPHII, YMHOKEHUE MATPHUIIBI

redpa

Ha 4ucio. YMHOKeHHe IByX Marpull. OOpaTHas Matrpuua. MarpuyHas 3a-
IIMCh U MaTPUYHOE pelIeHne CUCTEM ypaBHeHHI. Meron ["aycca pemenus
CUCTEM JIMHENHBIX YPAaBHEHUMN.




DJIeMEeHThbI
BEKTOPHOI aJI-
redpbl

Bekropnas anre6pa. [lonsitue BekTopa. JIMHEiHBIE Onepanuyu HaJl BEKTO-
pamu. [IoHATHE TMHENHON 3aBUCUMOCTH BEKTOPOB. JIMHENHHAs 3aBUCUMOCTD
BEKTOPOB Ha IUI0CKOCTH. basuc Ha minockoctu. IIpoekuns BekTopa Ha OCb.
CkansipHO€, BEKTOPHOE, CMEUIAaHHOE MPOU3BEACHUS BEKTOPOB U UX CBOM-
CTBa. YCIIOBUS KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH M KOMILJIAHAPHOCTH
BEKTOpOB. Hampasistomue KOCUHYCbl BEKTOPOB. [ €OMETpUYECKUNA CMBICTT
BEKTOPHOI'O U CMEIIAHHOT'O NPOU3BEIACHUMN.

AHaJuTH4e-
cKasl
reoMeTpus

CucTembl KOOpAMHAT HA IVIOCKOCTH. PaccTosiHue Mex 1y Toukamu. [lenenue
OTpe3Ka B JaHHOM oTHoleHuu. [Ipsimas Ha miockoctu. Paznuunblie ypaBHe-
HUS IPSIMOM Ha TJIOCKOCTU. PaccTosiHre OT TOYKU 10 TPSIMOM. YTOJI MEXITY
NPSIMBIMU U YCIIOBUS MEPHEHIUKYISIPHOCTH U MAPAUICTBHOCTH TPSIMBIX.
KpuBble BTOpOro mopsijika: OKpy»XHOCTb, DJUIMIIC, THIepOoia, mapadoia.
[IpuBenenre K KAHOHMYECKOMY BUy YPaBHEHHI KPUBBIX BTOPOTO MOPSIIKA.
[InockocTs. Pa3nuunble ypaBHEHUS IJIOCKOCTU. PaccTosiHuEe OT TOYKHU 110
MJIOCKOCTH. YTOJI MEXAY TJIOCKOCTSIMHU. Y CIIOBUS MapaJUICIbHOCTH U Tep-
MEeHUKYISpHOCTH I10ocKkocTel. [Ipsimast B mpocTpancTse. Pazinnunbie ypas-
HEHHUs NPSMOM B IIPOCTPAHCTBE. YTOJ MEXAY NMPSAMBIMHU. Y CIOBHS Hapall-
JIeNbHOCTH U NMEPIEHIUKYISAPHOCTH MPSAMBIX. YTOJ MEXAY NPSMOM U IJ10C-
KOCTBI0. B3anMHO€E pacnonokeHue npsmMoi u miockoctu Touka nepeceue-
HUA npsMoil u miockoctu. Kpusble BToporo nopsiaka. Ilpuseaenue ypas-
HEHUU KPUBBIX 2-TO MOPSIKA K KAHOHUYECKOMY BHULY.

BBenenue B ma-
TeMAaTH4YeCKUuM
aHAJIN3

[Tpenen gynkumu. beckoneyHo manble QyHKIMM M UX CBOWCTBa. becko-
HEYHO OoJblne (GYHKLIUU U UX CBSA3b C OECKOHEUYHO MaibIMH. OCHOBHBIE
TEOPEMBI O Ipeaenax. TUnbel HEONPEAECIEHHOCTEN U IPUMEPBI UX PACKPBI-
tus. IlepBelii 3ameuarenbHbIll npenen. CpaBHeHHE OECKOHEUHO MabIX
GyHKIMA. DKBUBaJIEHTHBIE OECKOHEYHO Masible (yHKIMU. BTopoii 3ameya-
TenbHbIM npenen. [lonstue HempepblBHOCTH (yHKIMU. OJIHOCTOPOHHUE
npenensl. Touku paspbiBa GyHKUIMHU, UX Kiaccudukanus. CBoiicTBa QyHK-
UM, HENPEpBIBHBIX Ha CErMEHTE: OIPaHUYEHHOCTb, CYIIECTBOBAHME
HauOOJIBIIEr0 U HAMMEHBILIET0 3HAYCHHH, TPOMEXYTOUHbIE 3HAUEHUS.

2 cemecT?p

Judpdepenun-
aJlbHOE MCYHC-
JICHHE
pyHkuun
HOM
nepeMeHHOH

o1-

Omnpenenenye Npou3BOIHOM, €€ reOMETPUUECKUI 1 MEXaHUYECKHI CMBICII.
[TpaBuna nuddepennuponanus ¢yHkuuid. IIpon3BoHbBIE OCHOBHBIX 3JIe-
MeHTapHbIX QyHkMi. JuddepennupoBanue cnoxuoi Gynkuuu. [Ipous-
BOJIHbIe (D)YHKIMH, 3a/laHHBIX HESIBHO U mapaMeTpudecku. Juddepennuan
GyHKIMH U ero TeoMeTpuueckuii cMbici. Csi3b auddepenimana ¢ mpons-
Bo/HOW. MHBapuantHOCTh (Gopmbl nuddepeHrana CiIoxKHON (QyHKIUH.
Cas3b Mexay AuppepeHInpyeMOCTbIO U HENTPEPBIBHOCTHIO. [Ipon3BoiHbIE
U g depeHmabl BHICIIUX TOpsIKoB. OCHOBHBIE TeopeMbl 0 Auddepen-
nupyeMbix ¢ynkiusax: @epma, Poms, Jlarpanka, Kommu. IIpaBuio Jlonu-
tand. Touku sxcTpemyma pyHkiun. Heobxoammoe 1 10cTaToOuHOE YCIOBHS
CyIIeCTBOBaHUS dKCTpemyMa. HanbombIiee u HauMeHbIee 3HaueHus QyHK-
un, auddepenuupyemoit Ha orpeske. VccnenoBanue BBITYKIOCTH (yHK-
nuu. Touku neperuda rpaduka GyHKIUU. ACUMOTOTHI rpaduka QyHKIUH.
OO6mrast cxema uccienoBaHus PyHKIMH U OCTPOEHUs e€ rpaduka.




DOyHKIUHA
HECKOJIbKHX
nepeMeHHBbIX

@OyHKIIMHN HECKOIBKHUX MepeMeHHbIX. O0IaCTh ONpeaeNieH s, TNHIUH YPOBHS
¢GyHKIMK ABYX TiepeMeHHbIX. [Ipenen n HenmpepbIBHOCTD (BYHKITHH.
Yacrusle npousBoaubie. [lonHbiit quddepennnan u ero ucrnoib30BaHuE IS
NpUOIKEHHBIX BBIYUCIEHUH. YacTHBIE MPOM3BOAHBIEC BBICIIMX MOPSIIKOB.
JuddepennmpoBanue cnoxubix GyHkuuit. AuddepeHunpoBanue HEIBHBIX
GyHKIMiA. DxcTpemyM QyHKIMH ABYX NepeMeHHbIX. HeoOxoanmoe u 1o-
CTaTOYHOE yCIOBHSA CYIIECTBOBAHMS SKCTpeMyMa (PYHKIIUH JIByX MEpEeMEH-
HbIX. Hanbonpmee n HauMmeHbIee 3Ha4eHnsT GyHKIUU B 3aMKHYTOH oOJa-
ctu. KacarenpHas IIIOCKOCTh M HOPMaJIb K IOBEPXHOCTH.

3 cemMecCcTpP

HHuTerpajabHoe
HCYHCICHH e

[Tonstue mepBooOpa3zHoil. Heonmpenen€HHpIl MHTETpan U €ro CBOWCTBA.
Tabnuua HeonpenenéHHbIX MHTErpasioB. OCHOBHBIE METO/IbI HHTEIPUPOBA-
HUSA: HENOCPEICTBEHHOE MHTETPUPOBAHME, METOX IOJBEICHHUs IIOJ 3HAK
TuddepeHImana, METo ]l 3aMEeHbl IEPEMEHHOM, MHTEIPUPOBAHUE 110 YACTSIM.
Kommiekcupie uymciia. AnreOpandeckass ¢opma 3amucH KOMILUIEKCHOTO
yuciaa. Moxynb U aprymeHT. TpuroHomeTpuueckas M IIOKa3aTelbHast
(GopMBbI 3aInucu KOMILJIEKCHOTO uKcia. JlelcTBrs Ha/l KOMIUIEKCHBIMH YHC-
namu. @opmyna Myaspa-Jlamnaca. MHorounenst. Teopema be3y. OcHoBHas
TeopeMa anredpsl. PaszioxxeHne MHOroujieHa Ha JIMHEHHbIE U KBaJpaTHbIE
MHOXHTeIH. Tunsl npocredmmx 1pobei u ux uHTerpupoBanue. Murerpu-
pOBaHME pPaLMOHAJIBHBIX JIPOOEH METOIOM pa3ioXKEeHHs] Ha MPOCTEHIINe
npobu. MuTerpupoBanue nNpocTedmx uppanuoHanbHbix GyHkuui. Mare-
IPUPOBAaHME TPUTOHOMETPHUECKUX (YHKIMH, YHUBEpCalIbHAas IO/CTa-
HOBKA.

3anauu, IpUBOSAIINE K MOHATHIO ONpeesIEHHOro uHTerpaia. Onpenenéu-
HBII UHTErpas u ero cBoiictBa. @opmyna Hetorona-Jleli6Huna. 3amena mne-
pPEMEHHOM B omnpenenéHHoM narerpaie. opmysia HHTETpUPOBAHUA 110 Ya-
CTSAM JUIs OIIPEeNeN€HHOro uHrerpana. [IpunoxxeHus onpenenéHHoro uHTe-
rpaja: BbIYMCIEHUE MJIOMAAEeH IOCKUX (QUTyp, BBIYUCIECHUE JJIUHBI AyTH
KpPUBOH, 0OBEMOB Tell.

HecoOcTtBenHbie nHTerpasnsl. HTErpansl ¢ 66CKOHEUHBIMU MpeeiaMu UH-
TerpupoBanus. MIHTerpaibl OT HeOrpaHUYEHHBIX (PYHKIUH.

Judpdepenun-
aJIbHbIE ypaB-
HeHUA

3anaun, npuBosALIMe K quddepeHIMaIbHbIM ypaBHEHUAM. Teopema cyiie-
CTBOBAHUS M €JUHCTBEHHOCTH pelIeHus A7 1udepeHInalbHOrO ypaBHe-
Hus 1-ro nopsiaka. YpaBHEHUS C pa3JessioIIUMUCA TEPEMEHHBIMH, OJHO-
pOJHbIE U JIMHEHHBIE ypaBHEeHUs 1-ro nopsaka. Auddepenunanbuble ypas-
HeHus 2-To nopsaka. OCHOBHBIE TIOHATHA. Teopema CyIecTBOBaHUS pele-
Hus. IIpocreiine ypaBHEHUs, IOMyCKalolMe NOHWKEHUE mnopsaka. Jlu-
HeltHble TuddepeHIranbHble YpaBHEHUs 2-To nopsaka. JIuHeliHble oqHo-
POJIHBIE U HEOTHOPOIHBIE ypaBHEHH. Teopema o CTpyKType o011ero perie-
HUS JIMHEWHOTO HEOAHOPOJHOrO ypaBHeHus. Merox Jlarpanxa. JInnelinbie
g depeHImaIbHbIe ypaBHEHHS C TOCTOSHHBIMU Kod(durentamu. Peme-
HUE JIMHEWHBIX OJHOPOAHBIX MU depeHIINaTbHBIX YPaBHEHUH C TOCTOSH-
HBIMU KO3 dunmenTamu. Perienrne TMHEHHBIX HEOJHOPOAHBIX U depeH-
[UAIbHBIX YPAaBHEHUH C TOCTOSTHHBIMU KO3 PUIIEHTaMHU C ITPaBOi YacThIO
CIEUAJIILHOTO BUAA.




4 cemecT?p

Psaapl

Yucnoseie psagel. Cymma psnma. CxomgumocTh psga. HeoOxomumoe
yCJIOBHE CXOIUMOCTH psiia. OCHOBHBIE CBOMCTBA CXOIAIIMUXCS PSIOB.
3HAKOIONIOKHUTENbHbIE YHCIOBBIE pAnbl. JlocTaTOYHBIE NpPU3HAKU
CXOJIMMOCTH 3HAKOMOJIOXKUTENIbHBIX PSIIOB: MPU3HAKU CpPaBHEHUS,
Hanamb6epa u Komm. 3Hakouepenyrommuecs psabl. [Ipusnak Jleio-
HUIla. 3HaKomepeMeHHbIe psabl. O0mmii npusHak cxoaumoctu. [lo-
HATHE O QYHKIMOHAIBHOM psijie. Ctenennble paasl. UHTEpBa u pa-
muyc cxomumocTH. JuddepeHmpoBanue U WHTETPUPOBAHHUE CTE-
NeHHbIX psagoB. Popmynsl Makinopena u Teisiopa. Pasnoxenne
(GyHKUIMI B CTENICHHOM psiji.
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OcHoBBI TEOPUH
BEPOATHOCTEN U
MaTeMaTH4eCKoi
CTATHCTHKH

OO6me nmpaBuiIa KOMOMHATOPUKH: TIPABUIIO CYyMMBI, TPABUJIO TIPOU3-
BezieHus. BriOopku 3nemenToB. PasMerenus, nepecTaHOBKH, coye-
taHus. CioyyaiiHble coObITHS U onepanuy Haj HUMU. HecoBmecTHbIe
coObiTus. [lonHas rpynna nomnapHo HECOBMECTHBIX coObITui. Kiac-
CHUYECKOE OIpejieieHne BeposiTHOCTU. CBONMCTBA KJIACCUYECKOW Be-
POATHOCTH. YCIIOBHasi BEpOSATHOCTh. DopMyna MOJIHONW BEPOSATHO-
ctu. ®opmyia baiieca. [loBropHsle ucnpiTanus. bunomuanbHOE pac-
npeneneuue. Popmyna bepnynnu. HaueposrHeliniee 3HaueHue
qHCciIa MOSBICHUST cOOBITHS. JIoKambHast W WHTETpajbHast TEOPEMBI
Myaspa - Jlamnaca. Pacnpenenenue Ilyaccona. IlonmHoMuanbHOE
pacnpenenenue. CinydaiiHasg Beau4MHA. J(MCKpETHbIE U HENPEPbIB-
HBIE CIIy4alHbIE€ BEJIMYMHBI. Pl pacnpeneseHus TUCKPETHOU City-
yaitHol BennuuHbl. OyHKIUSA pacnpenenenus. CBoiicTBa GyHKUIUU
pacupenenenus. InotHocTs pactpenenenus, € ceorcrsa. Hopmass-
HBIN 3aKOH pacmpezaesieHus. He3zaBucumble ciydaiiHble BEJIUYUHBI.
YucnoBble XapaKTEpUCTUKU CIyYalHBIX BEIUYMH. MaTemMaTHiecKoe
oxxujanue, e€ cpoiicrBa. [{ucnepcus, ee cpoiictBa. Koadduuuent
KOppEeJsIiM, €ro cBoicTBa. OCHOBHBIE NMOHATHS MaTEMaTHYECKON
CTaTHCTUKH: BBIOOpOYHAs COBOKYIHOCTb, I'€HEpajbHasi COBOKYII-
HOCTb, MTOBTOpPHAsi BBIOOpPKA, OecrOBTOpHAasi BEIOOpPKA, OTHOCHTENb-
HBIM MoKazarenab BbIOOpkU. OmmOka penpeseHTaTuBHOCTH. CTaTu-
CTHUECKOE pacrpeieneHne BbIoopku. [Tonnron yacrtor, rucrorpaMma
yacToT. ['eHepanibHas cpeHsis, BBIOOpOUHas CpeAHsis. Y CTONYMBOCTh
BBIOOPOYHBIX CpeHUX. /JoBepUTEIbHbIE HHTEPBAIBI I OLIEHKU Ma-
TEMAaTHYECKOr0 OXXHMJIAHMS HOPMaJbHOrO pacmtpeaeneHus. OneHka
BEPOSTHOCTH (OMHOMMAJIBHOTO PaclpesieeHus) 0 OTHOCUTEbHON
4acToTe.




5.3. IlpakTnyeckue 3aHATHUSI

Tabun. 4 cocTaBiieHa B COOTBETCTBHHU C TAHHBIMH, IPUBEJCHHBIMH B Ta0m. 1 1 2

Tab6muma 5

n/n

Conep:xaHue pa3jesa JUCHUILTHHBI

1 ce me cT P

JInneitnasa aaredpa. Briuucnenue onpenenurenei 2-ro u 3-ro nopsjakos. Pemenue cucrem
JUHENHBIX ypaBHeHUH MeTonoM Kpamepa. Cinoxenue, BBIMUTAHUE MAaTPULL U YMHOKEHUE MAT-
pHIIBI HAa YKCI0. YMHOXKEHHE ABYX Marpull. Haxoxnenue oOpaTHoil MaTpulsl. Pemenue cu-
CTEM YPAaBHEHMM MaTpUYHBIM MeTOonOM. Meron ['aycca pemeHus CUCTeM JIMHEWHBIX ypaBHe-
HUM.

DJieMeHThI BeKTOPHO# anredpsbl. Pemenne 3a1ay Ha HaAXOXKICHHE KOOPIMHATHON (HOPMBI 3a-
MIMCH BEKTOPA, €ro JUTMHBL. OrpeaesieHne B3auMHOTO PaCIIOI0KEeHHsI BEKTOPOB Ha TNIOCKOCTU U
B IIPOCTPAHCTBE. BrIuncienue ckaasipHOro MpoU3BeICHIS BEKTOPOB, ONPEICICHNE UX MIEPIICH-
JTUKYJSIPHOCTH. BhIuncienrne BEKTOPHOTO M CMEIIaHHOTO MPOU3BEICHUS BEKTOPOB. [Ipuioxke-
HUE BEKTOPHOT'O U CMELIAaHHOTO MPOU3BEICHHUI BEKTOPOB ISl PELICHHS TEOMETPUYECKUX 3aau.

AHanuTH4eckasi reoMeTpusi. HaxoxxneHue paccTossHUS MeXAy ToUkaMu. Beruucinenue koop-
JUHAT TOYKH, JEJIAIIEH OTpe30K B JaHHOM OTHOIIeHHU. COoCcTaBlieHUE ypaBHEHUSI IPSIMOM C yT-
70BbIM K03 dunmentom. O61ee ypaBHeHHe npsiMoid. CocTaBieHne ypaBHEHUs IPSIMOM, Mpo-
XOJs1IeH uepe3 JaHHYI0 TOUKY B JaHHOM HanpasieHuH. Haxoxxienue ypaBHeHuUs psiMOid, po-
XoJs1Lel uepes J1Be 3a7aHHble Toukd. [IpuBeneHne ypaBHeHUs IPSIMOM K YPaBHEHUIO B OTpeE3-
kax. CocTaBieHre ypaBHEHMsI IPSIMOM, MTPOXOJIAIIEH Yepe3 TaHHYI0 TOUKY MEePHeHAUKYISIPHO
JAHHOMY BEKTOpY. BpIunciieHue paccTOsSHUSA OT TOYKHM A0 NPSAMOU. YTOJI MEXAY NPSMBIMH.
VYcnoBus nepneHIuKyIsIPHOCTH U TApaUIEIbHOCTH IPSIMbIX.

[TpuBeneHne ypaBHEHUI KPUBBIX 2-TO MOPsAKA K KAHOHUYECKOMY BUIY U MX TOCTPOCHUE ITUX
KPUBBIX.

CocraBieHne ypaBHEHUS IIIOCKOCTH, NMPOXOJAILIEH 4Yepe3 JaHHYI0 TOUKY NEpPHIEHAMUKYISIPHO
JaHHOMY BekTopy. OOl1iee ypaBHEHNE IIJIOCKOCTH. Y paBHEHUE MIJIOCKOCTH B OTpe3Kax. 3aj1auu
Ha MOCTPOECHUE IIOCKOCTH, BBIYHUCICHUE PACCTOSIHUS OT JAHHOW TOYKHM 1O INIOCKOCTH, yria
MEX/ly IUIOCKOCTSIMH, Ha MCIOJIb30BaHUE YCIOBHUN MApaIEIbHOCTH M NEPIEHIUKYIIPHOCTH
wiockocTeil. CocTaBiaeHne ypaBHEHUM NPSMOM B IPOCTPAHCTBE: KAHOHUYECKUX U ITapaMeTpH-
YECKMX. YPaBHEHHs NPSIMOMW, NMPOXOIAUIEH depe3 ABE 3aJaHHble TOYKW. HaxoxneHue yria
MEXy NpSAMBIMHM B IIPOCTPAHCTBE. PelleHne 3ajad Ha B3aMMHOE PAclOJIOKEHHUE NPSAMOU U
iockocTH. HaxoxaeHne Touku nepeceyeHus mpsMoil U MIoCKOCTH.

BBenenne B MaTeMaTH4eckuii aHaau3. Boruucnenue npenena GyHKIUH, MOJIB3YSACH OMpee-
neHueM. MeTosbl pacKphITHS HeonpeneneHHocTel. 1lepBrlil «3amedarenbHblin» npenen. Cpas-
HeHHe 0eCKOHEYHO ManbIX GpyHKIUI. BTopoit «3ameuarenbHbliy npeaen. MccnenoBanue QyHk-
IIUU Ha HEMPepbIBHOCTh. TOYKHU pa3pbIBa, UX KIacCUPUKAIUS.

2 cemMmecT?p




JAunddepennuanbHoe ucuucieHue GyHKIMUA OTHON nMepeMeHHO. Haxoxaenue nmpous-
BOJIHBIX 3JIEMEHTAPHBIX (DYHKIMNA, UCTIONB3Ys npaBuia quddepennuposanus. Jnddepen-
[IUPOBAHKE CIOKHBIX QYHKIMNA. HaxoxIeHue mpou3BOIHBIX AIIEMEHTAPHBIX (PYHKIHI, 3a-
JAHHBIX HESBHO U mapaMerpudecku. Juddepennman Gynkuun. Mcnonp3oBanue mOHATUS
muddepennmrana B mpuOIMKEHHBIX BeIMUCICHUAX. HaxoxkneHnne npou3BoaHbIX U audde-
PEHIMAIOB BHICIIMX HOPSIKOB. PacKpEITHE HEONPEIEIeHHOCTEH BHIOB: —: O¢ TIOMOIIBIO
0
npasuia Jlonuransa. PackpeiTre HeonpeaeneHHOCTEN BUOB oo —oo; 0-o0; 0°; 0. MccienoBa-
HUE (PYHKIUHU C TIOMOIIBIO TPOU3BOIHBIX: HAXOXKJICHHE €€ IKCTPEMYMOB; HHTEPBAJIOB MO-
HOTOHHOCTH; TOYEK Iepernda, MHTEPBAJIOB BHITYKIOCTH U BOTHYTOCTH Tpaduka; HanboIb-
IeTO ¥ HANMEHBIIIETO 3HAYCHUH Ha 33JJaHHOM OTpe3Ke. ACUMITTOTHI Ipadmka (yHkiw. [lomHoe
rccIeioBaHre (DYHKIIMHM M TIOCTpOeHHe e€ rpaduka.

DYHKIMU HECKOJIbKUX NepeMeHHbIX. O0acTh OnpeaesneH s, TUHINA YPOBHS (YHKIUU
IBYX IepeMeHHbIX. Haxoxk/ieHue 4acTHbhIX NPOU3BOJHBIX M MOJHOrO audgepeHnunana
¢GbyHKIMU BYX mepeMeHHbIX. MccnenoBanne GyHKINU JBYX MEPEMEHHBIX Ha IKCTPEMYM.
HaxoxneHne HauOosbLIero 1 HAaMMEHbBILEro 3HaYeHUH (YHKIMU B 3aMKHYTOH 00jacTu.
CocraBiieHHuEe ypaBHEHUH KacaTeJIbHOM MJIOCKOCTU M HOPMaJId K TOBEPXHOCTH.

3 cemecTp

HNuTerpanbHoe ncuuciaenne. Hemocpencrsennoe unterpupoanue Gpynkuuil. Uaterpu-
poBanue QpyHKIUI MoABEeIeHHEM 110/ 3HaK nuddepennuana. UaterpupoBanne GyHKInH
METOJIOM 3aMeHbI IepeMeHHOoM. MHTerpuposanue no yactaMm. KomiiekcHsle uncna. 3a-
MTUCHh KOMIUIEKCHOTO YKcia B anredpanyeckor popme. Haxoxxaenne MOIaysIst ¥ apryMeHTa
KoMIuIeKcHoro yucia. Ilepexon ot anreOpanyeckoit (opMbl 3aIIMCH KOMILIEKCHOI'O YHCIIA
K TPUTOHOMETPHUUYECKOH U MoKa3arenabHoi (hopmaM. HaxoxkieHue cyMMbl, pa3HOCTH, IIPO-
W3BEJICHNS, YACTHOT'O OT JIeJIEHUs] KOMITJIEKCHBIX YHCEJl B allre0pandeckoi 1 TPUrOHOMET-
puueckoit popmax. @opmyna Myaspa-Jlannaca. Pa3noxxenne MHOrouseHa Ha TMHEWHbIE
U KBaJipaTHbIe MHOXKUTENU. HTerpupoBanue npocteimmx apodeil. MaTerpupoBanue pa-
[IUOHAJBHBIX JPOOEH METOIOM Pa3I0KEHHUS Ha MpocTeimue apodu. MuTerpupoBanue
TPUTOHOMETpHUECKUX (DYHKIMH, YHUBEpCcaJIbHas MOACTaHOBKA. MIHTerpupoBaHue mpo-
CTEMIINX UppallMOHAIBHBIX (YHKUMH. Beruncnenue onpeaenéHHOro HHTErpaia ¢ momMo-
mbio Gpopmyiiel Hetorona-JIeiiOHua. 3aMeHa nepeMeHHON B ONpeIeIEHHOM HHTEerpae.
NHTterpupoBanue no 4acTsam A onpeaenéHHoro narerpana. Ilpwioxenus onpenenén-
HOT'O MHTETrpaja: BEIYUCIIEHHUE MJIOMIAeH MI0CKUX (GUryp, AITUHBI IyTH KpUBOH, 00BEMOB
ten. HecoOcTBeHHbIe HHTErpabl. Beiuncienne nHTerpaioB ¢ 0eCKOHEUHBIMU MpeiesiaMu
UHTerpupoBaHus. /VHTerpupoBaHue HEOrpaHMUEHHBIX (DYHKIUH.

Juddepenumansabie ypaBHenust. Pernerne auddepeHImanbHbIX YpaBHEHHH ¢ Pa3IeSTFOIIAMUICS
TIepEMEHHBIMH, OJTHOPOIHBIX M JIMHEHHBIX ypaBHeHHH 1-ro mopsiaka. Perenvie mudepeHimanbHbx
YpaBHEHHI BTOPOI'O MOPSIIKA, IOIYCKAFOIIMX MOHIKEHUE MopsiiKa. PeltieHne MMHEHbIX OJHOPOIHBIX
i pepeHIaTbHBIX YpaBHEHHH C ITOCTOSIHHBIMU Kod(duimeHTamu. Pertienne TMHEHbIX HeOTHOPOI-
HBIX TU(DhEepEHIMATHHBIX YpaBHEHHI C TOCTOSIHHBIMU KOX(D(DUITMEHTaMH C TTPABOM YacThIO CTICITHATTb-
HOT'O BUJIA.

4 cemecTp
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Paabl. Yucnossie psabl. OnpezneneHue CXOJUMOCTH O ompeneneHuio. Heobxonumoe
YCIIOBHE CXOJUMOCTH YMCIOBOro psja. McecnenoBanue Ha cX0IMMOCTb 3HAKOIIOJIOKHUTEb-
HBIX YUCIIOBBIX PSIJIOB 110 IOCTATOYHBIM MPHU3HAKaM: cpaBHeHus, JJanambepa u Komm. Hc-
CJIeZIOBAaHME HA CXOJMMOCTb 3HAKOUEPEAYIOLUIMXCS PsIOB O Npu3Haky JleiOnuma. Omnpe-
neneHne abCOMOTHONW M YCIIOBHOW CXOAMMOCTH 3HAKONEPEMEHHBIX psamoB. OOmuil npu-
3HaKk cxonumocTH. CteneHHble psabl. HaxoxaeHue uHTepBasia U pajnyca CXOAUMOCTH.
Ob6nacte cxonumoctu. Paznoxxenne ¢pynkumii B psaasl Telnopa u Makiopena.
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OcHOBBI TEOPUM BEPOSITHOCTEH M MaTeMaTH4Yeckoil craTtucTuku. [IpaBuina komOuHa-
TOPUKHU: IPABUJIO CYMMBI, IPABUJIO IPOU3BEICHUS. BhIunciieHre nepecTaHOBOK, pa3Mellie-
Huil, couetanuil. Knaccuueckoe onpenenenue BepossTHOCTH. HaxoxaeHue BEpOATHOCTH
CYMMBbI COBMECTHBIX 1 HECOBMECTHBIX COOBITHIA. BrIunciienne BepoSTHOCTH MPOU3BEICHUS
3aBUCHMBIX M HE3aBUCHMBIX cOObITHI. Dopmyra monHo# BepostHocTu. Popmyna baiieca.
[ToBropHble ucnbiTanusd. ®opmyna bepnyinu. HausepostHenee yuciao nosABICHUSA CO-
ObITHs. HaxoxmeHrne BepOSTHOCTH IMOSBICHHS COOBITHS K pa3 B N HE3aBHUCUMBIX HCITBITA-
HUSX 10 JIOKaJIbHOHM Teopeme MyaBpa - Jlannaca. HaxoxaeHue BepoATHOCTH MOSIBICHUS
coOBITHS HE MEHEE k, M He OoJiee k, pa3 B N HE3aBUCUMBIX UCIIBITAHUAX 110 MHTErPAIbHOM

TeopeMe Myaspa - Jlanunaca. Pactipenenenue Ilyaccona. Cnyyvaiinas BeanunHa. Cocrasiie-
HUE psiJia pacrpeieIeHus] TUCKPETHOU cily4yaiiHo# BennunHbl. Haxoxxaenne GpyHkium pac-
IIPENIEICHMSI 110 PAAY PACIpeNeIeHs JUCKPETHON ClTydaiiHOM Benu4uHbl. [[moTHOCTS pac-
npezaesieHus. Penienue 3a1a4 HaX0XKACHUS BEPOSITHOCTEN C UCIIOJIb30BAaHUEM BAKHEHUIINX
pacripeienieHuil AMCKPETHBIX U HEMTPEPBIBHBIX CIIy4YalHbIX BEJIMYMH: OMHOMHUAJIBHOTO, pac-
npenencHus IlyaccoHa, reoMeTpU4eCcKOro, paBHOMEPHOIO, HOPMAJIBHOIO, IOKAa3aTellb-
HOro. BplunciieHne 4MCIOBBIX XapaKTEPUCTUK CIIyYalHbIX BEIMYHMH: MAaTEMaTH4YECKOIO
OYKUJIaHUS, TUCTIEPCHH CPEIHETO KBapaTHIecKoro oTkioHeHus. Koadduuument koppens-
uuu. IlocTpoeHne CTaTUCTUYECKOrO pacpeneIeHUs CIIy4YaiiHOW BEJIMYUHBIL, [I0JIUTOHA Ya-
CTOT 110 BbIOOpKE ee 3HaueHuil. Oubka penpeseHTaTuBHOCTU. Haxoxx/1eHue renepanbHON
U BBIOOPOYHOM cpenHel. YCTOWYMBOCTh BBHIOOPOUHBIX cpenHuX. HaxokaeHue noBepu-
TEJIbHBIX UHTEPBAJIOB ISl OLIEHKM MAaT€MAaTHYECKOT0 0KMIAHMS HOPMAJIBHOTO pacipese-
nenus. OLeHKa BepOATHOCTH (OMHOMHUANIBHOTO pacHpeseNeHus) o0 OTHOCUTENIbHON Ya-
CTOTE.

6. CamocrosiTesibHasi padoTa CTYA€HTOB MO JUCIUTLINHE
6.1. TemaTuKa U (pOPMBI CAMOCTOSITEILHOM PAGOTHI CTY/ICHTOB

IlepBbIiii cemecTp
Bonpocsl 1151 CaMOCTOATEILHOI0 H3Y4YEeHUs

JInHelHbIe MPOCTPAHCTBA U ONIEPATOPBHI.
1.

JInneiinpie MMPpOCTPAHCTBA. JInHeiiHas 3aBUCUMOCTD M He3aBUCHMOCTh CHCTEMBI BCKTOPOB. Pa3Mep-

HOCTh ¥ 0a31C JTMHEHHOTO MPOCTPAHCTBRA.

2.

[Ipeobpa3oBaHue KOOpAUHAT MPU Mepexojie K HoBoMy 6a3zucy. JInHelHbIe onepaTophl U IeHCTBUS

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

CoOCTBEHHBIC 3HAYCHHUS U COOCTBEHHBIC BCKTOPHBI JIMHEMHOT O oneparopa. XapaKTepI/ICTI/I‘-IeCKI/Iﬁ

MHOI'OYJICH.

o ok

KBagpaTnunsie popmsl.
bununeitnsie 1 kBagpaTuyHbie GopMbl. MaTpulia KBaipaTUUYHOU (POPMBL.
[IpuBenenue kBagpaTHUHON (HOPMBI K KAHOHUYECKOMY BULY.
@opMyIMpOBKa 3aKOHA HHEPLIUU.
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7. Kpurepuit CunbBecTpa MOJIOKUTEITHHOU OMPEICIEHHOCTH KBaApaTUIHOU (POpPMBI

Oo0pa3zen 3a1aHus ISl CAMOCTOSITEJILHOM PadoThI
1. Pemmts cucreMy ypaBHeHwuii a) MeTogoM JKopaana-T'aycca; 6) METOI0M MOAM(PHUIIMPOBAHHBIX KOP-
JAHOBBIX UCKIIIOUeHHi. HaiiTu Bce 0a3ucHble penieHus CUCTEMBI.

2. Tloka3zath, 4TO BEKTOpHI &;, dy, Az 00pa3yroT Oasuc B R3u Pa3NOKUTh BEKTOP dy IO 2TOMY

6331/10}’: a1 = (21113)1 aZ = (_4;_2;_1)1 3:3 = (31415)’ 3:4 = (11312)

3. Jlana matpuna A nuHeitHoro omeparopa B R 2 .

1) TlocTpouTh MaTPUYHBIH ONIEPATOP, 3aIaHHBII MaTpULICH A.
2) Haiitu coOCTBeHHBIE 3HAUCHUS U COOCTBEHHBIC BEKTOPBI JINHEHHOTO oreparopa (MaTpuibl).

o 2
3) IlpuBectu kBajpatHuHyio Gpopmy, 3amaHnyto Matpuueii A B R, x xanonuueckomy Buny, a
TaK)X€ OPTOHOPMHUPOBAHHBIN 0A3UC, B KOTOPOM OHA UMEET 3TOT BU/L.
4) BBbISICHUTS, SIBIACTCS JIK KBaApaTH4YHast (opMa 3HAKOOIPEACIEHHOM.

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

Bropoii cemecTp
Bomnipocsl 1151 caMoCTOSTEILHOMH PadoThI
[TponsBoHast GYHKIIUH 110 HATIPABICHUIO U €€ TEOMETPHUSCKHUIA CMBICTT.
I'pagueHT QyHKIMU U €T0 T€OMETPUYECKHI CMBICIT.
O6paboTKa SKCTIEPUMEHTAIBHBIX TAHHBIX METOJIOM HAaUMEHBIIIUX KBaJIPaTOB.

O0pasen 3agaHus AJ151 CAMOCTOSITEIbHON PadoThI
Haiiti npou3BOAHYO IO HANPABJICHUIO OMCCEKTPUCHI MEPBOTO KOOPAMHATHOTO yria B Touke M(1;1)

dynkimn z = x>y —5xy° +8.

HaiiTi mpou3BOIHYIO 110 HanpaBIeHuio pyHKmn U= X* —2XZ +Yy* B touke M(1;2;-1) no Hampage-

Huto Bekropa MM, rie M, umeer koopaunats! (2;4;-3).
Haiitu poM3BOHYO 110 HANPABICHUIO OHMCCEKTPHCHI IEPBOTO KOOPAMHATHOTO yriia B Touke M(1;1)
dynkimn z = x>y —5xy® +8.
X
HaiiTu rpaiienT u ero Moaysib QYHKIUHK: a) Z = 2—y21 B Touke M(0;3); 6) u=x*+y*+2°
X2+ y?+
B TOYKe M(-1;2;0).
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5. Tlo mauHbIM TabuIel HalTH QYHKIHIO Y = aX + b, HarTydmuM 06pa3oM OITHCHIBAOIILYTO CBSI3b MEXKTY
II0JIyYEHHBIMH SKCIIEPUMEHTAIbHBIMU JaHHBIMU. 371€Ch Y; — 9KCIIEPUMEHTAJIbHbIC 3HaUE€HUS (PYHKIIHH,

COOTBETCTBYIOIINE 3HAYCHHUSM X, , TIOIyUYCHHBIE OIBITHBIM Iy TEM.
X; 1,0 1,5 3,0 4,0 5,0
Yi 2,5 3,0 2,5 1,5 0,5

Tpertuii cemectp
Bonpocs! 111 caMocTOATEIBLHOM padoThI
1.Meron Jlarpanxa pemieHus JMHEHHOr0 HEOAHOPOIHOTO YPaBHEHHUS.
2.Cucremsl 1u¢hepeHInalbHbIX YPaBHEHUH.
Oo0pa3sen 3agaHus Il CAMOCTOSITE/ILHOM PadoThI
1.Pemth ypaBHEHHUS:

1) y' +3y=e?* ;2 y’+X:x2y4.;
X

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

—=X+Y,
2.PemuTh cuCTEMy ypaBHEHHIA: 1). dt x(0)=2,y(0)=0.;
dt '
x__x
3).Pemnth cucreMy ypaBHEHHI g; 2% —; 3y
dt 2x+3y’
npu magansasx yerosuax: X(0) =1, y(0) = 2.
@ = 3X; — 2X,,
4).Penuth CUCTEMY ypaBHEHUI dd)g
d_t2 = 2%, — Xy

YerBepThlii ceMecTp
Bonpocs! 1J1s1 caMOCTOATEILHOMH PadoThI
1. Ilo nanHBIM 7 U3MEpPEHUN HEKOTOPOH BEIMYUHBI HAlICHBI CPEAHSS pe3yIbTaTOB U3MEPEHHH,

paBHas 30 u BeIOOpouHas aucnepcus, papHas 36. Haiiaure rpaHuiibl, B KOTOPBIX ¢ HaiexKHOCTHI0 0,99
3aKJIFOYEHO UCTUHHOE 3HaU€HUE U3MEPSIeMON BEIHUNHBI.
2. ITo Be1OOpKe 00bemMa N=30 HaitneH cpenHuit Bec n3aenuit X, =1302, U3rOTOBIEHHBIX Ha IEPBOM

CTaHKe; 10 BEIOOpKe 00bemMa M=40 HalijieH cpeTHUi BeC U3/IeITHiA Y_e =125 2, U3rOoTOBJIEHHBIX HA BTOPOM
2 2 2 2

cranke. 3BeCTHBI TeHepaibHbIe quciiepcun oy =602, o, = 802°. . Tpebyercst Ha ypOBHE 3HAUUMOCTH

0,01 mpoBepuTh HyneByIo runoresy H, X r :Vr NPOTUB KOHKypUpyromien runote3sl H, 1 X, >Y,.

[Ipeanonaraercs, 4To TeHepaIbHbIE COBOKYITHOCTH Paclpe/eieHbl HOPMAJIBHO, & BHIOOPKH HE3aBUCHUMBI.

3. Haiitu IlOBCpHTeHBHBIﬁ MHTEPBAJI ULl OLICHKU MaTEMaTH4YCCKOI'0 OXKUJIaHU & HOPMAJIbHOT'O
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pacnpezenenus ¢ HanéxHocThio y = 0,95, 3Hast BHIOOPOUYHYIO CpeiHIo X = 67,4, 00bEM BBIOOPKH (YHCIIO

HaOmoieHni ) N=144 u cpeaHee KBaJpaTHIHOE OTKIOHEHHE O = 4.

4. KonndecTBeHHBIH MpU3HaK X ITeHepalibHOI COBOKYITHOCTH paciipeneiaéH HopMmanbHo. [1o BeIGOpKe

o0béma N=36 Haiinensl BeIOOpouHas cpenusas X = 20 u s = 0,8.Haiitu noBepuTenbHbIi HHTEPBAI A

HEHU3BECTHOI'O0 MAaTEeMaTUYECKOTO OKHMJAHUS a ¢ HaJIEKHOCThIO 0,95

N

o o

=

w

10.

Y4eOHO-MeTOAMUYECKOE 00ecTiedeHne CAMOCTOATEIbLHO padoThl CTY1€HTOB

Hanxko I1. E., [ToroB A. I'., KoxxeBaukoBa T. 5. Beiciras maTeMaTrka B yrpaXHEHHUSAX 1 3a7a4ax: Yueo.
nocobue st By3oB. — M.: OO0 «M3marensctBo ACT»: OO0, 2000. «13narensctBo « Mup u obpaso-
BaHHe», 2014.

I'mypman B. E. Teopust BeposiTHOCTEN 1 MaTeMaTHuecKast craTucTuka. — M.: Beicias mkona, 2003.
Hanaesa JI.III., Matamesa X.I1. JIuneitnas anredpa. YueOHOe ocoOue o u3y4eHuto pasaena- ['pos-
weii, UL TTHTY, 2013.

MaromaeBa M. A., Hcaesa JI. M. IIpaktukym no Beicieit marematuke. Yacts — 1, 2. YueOHo-metToau-
9YecKoe IMoCcoOHe ISl CTYACHTOB SKOHOMUYECKUX CrienraabHocTel. — ['po3nsrii, 2014.

Maramesa X. I1. /luckpetnast MmaremaTuka. YueoHoe mocodue. — ['posnbiii, 2014.

Canpnos A. A. Kpartkuii kypc Beicuieit marematuku. — ['posnbiil, UIIL ITHTY, 2014.

[Tucemennsrii J[. T. Koncnekr nekuuii no Beicuield Marematuke. [lonnblil kype. — M.: Beiciias mikoina,
2013.

7.01eH0YHBIE CpeacTBa

7.1. Bomnpocsl K py0e:KHbIM aTTeCTALUAM

IlepBbliii cemecTp
Bonpocut k nepeoit pybescnoit ammecmayuu

Omnpenenureny 2-To ¥ 3-T0 MOPSAKOB. ANredpanyecKue JOMOTHEHUS 1 MUHODBI.
[TonsiTue 06 onpenenuTesne n-ro MOPsAKa. OcCHOBHBIE CBOWCTBA OMpPENETUTENCH; NX MPUMEHEHUE
K BBIYMCIIEHUIO ONPENEIIUTENICH n-T0 MOPAIKA.
Cucremsl nuHeHbIX ypaBHeHU. [IpaBuno Kpamepa. OqHoponHas cuctema.
Martpuusl. [eiictBus Hag marpuniamu. OOpatHas MaTpuiia. MaTpudHblil cIOCO0 peleHus: CHCTEM JIH-
HEWHBIX YPaBHECHHM.
Pemenue cucrem nuHelHbIX ypaBHeHUN MeToioM ["aycca. McciienoBanue CUCTEM JTMHEMHBIX YpaBHe-
HUM.
JlekapTOBBI IIPSMOYTOJIBHBIE CUCTEMBI KOOPAMHAT Ha IUIOCKOCTU M B npocTtpaHcTBe. [lomspHas cu-
cTeMa KOOpJIUHAT.
Bexkropsl. JIunelinble onepanuy Ha1 BEKTopamu. JIMHEMHO HE3aBUCHUMBIE BEKTOPBIL. bazuc, pasioxeHnue
no 6aswucy. [Ipoexnmu BekTopa Ha ocu kKoopauHat. KoopauHaTe! BekTopa. JlJinHa BEKTOpa U HampaBs-
JIAIOLIME KOCUHYCHI. Y CIIOBUS KOJUIMHEAPHOCTH BEKTOPOB.
CkanspHoe IpOU3BEAECHUE BEKTOPOB U €r0 CBOMCTBA. YTOJ MEX/ly BEKTOPaMH. Y CIIOBUE NIEPIICHIUKY-
JIAPHOCTH JIBYX BEKTOPOB. MEXaHUUECKUI CMBICII CKAJISIPHOIO IPOU3BEICHHUS.
BektopHoe npousBeneHue BeKTOpoB. OCHOBHBIE CBOMCTBA M BBIUYMCICHHUE Yepe3 ONMpeaeanTenb. ['eo-
METPUUECKOE NIPUII0KEHUE BEKTOPHOTO IPOU3BEICHHUS.
CwmemaHHOe mpon3BeieHuE BEKTOPOB. OCHOBHBIE CBOMCTBA M BRIYMCIICHUE Yepe3 onpeenuTesb. Kom-
IJIAHAPHOCTH TPEX BEKTOPOB. I eOMETpUUECKOE MPUIIOKEHNE CMELIAHHOTO IIPOU3BEICHUS.

Oo0pasen OusteTa nepBoii pyOe:KHOM aTTecTAllUU
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10.

1. Haiitu npousseneHue matpuil A*B, eciu:

-2 3 5 2
A= ,B=
-5 —6 4 -7

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

2. Pemmts cucremy nuHEHHBIX ypaBHeHHI MeTogoM Kpamepa mnu [aycca: 2X1 — X, — X3 =1
)

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

3. Haiitu xoHel BekTOpa g = {1,—1;3}, €clu ero Hayauo B Touke M(31;2).

YupocTute BhIpaKeHHe: (2a-+3b)x (a+2b)

5. Haittu 066éM mupamuael ABCD, ecim: A(3; 2; 11), B(0; 3; 13), C(4; 3;9), D(3; 3; 1).

Bonpocwt ko emopoit pybescnoii ammecmayuu

[Ipsimas Ha mmockocTu. Pa3nuuHble BUJBI YPABHEHH NIPSMOM HA IUIOCKOCTH. YTOJI MEXAY NPSMBIMU.
VYcnoBus NepneHIMKyISIPHOCTH U IAapajuIeIbHOCTH NPAMBIX. PacCcTossHME OT TOUKH 10 MPSMOM.
Kanonuueckue ypaBHEHHs KPUBBIX BTOPOIO MOPSAAKA: OKPYKHOCTH, 3JUIUIICA, TUIIEPOOJIbI, apadoJIbI.
VYpaBHEHMSI INIOCKOCTU U NMPSMOM B MPOCTPAHCTBE. YTOJ MEKIY MPSAMBIMH. YTOJI MEXAY NPAMOU U
IJI0CKOCTBIO. TOYKa nepecedeHns NpsMOU U INIOCKOCTH.

IIpenen ¢pynkuuu B Touke. [Ipenen Gpynkuuu Ha 6eckoHeyHocTH.  OJHOCTOPOHHHE IIpE bl
OrpaHn4eHHOCTDH (DYHKIIMU, IMEIOIIECH Tpeert.

beckoneuHo OosblIas 1 GECKOHEYHO Masiasi (PYHKLMU U CBSI3b MEXAY HUMU. Paznoxenue QpyHKuuy,
UMEIOLIEH Tpeiell, Ha IOCTOSIHHYIO U OECKOHEUHYIO MaIyIo.

0 o0
OCHOBHBIE TEOPEMBI O TIpeieax. PacKpbITHe HEOPEIeIeHHOCTEH 6 u | — | IlepBbIii 3aMeyaTesb-
00

HBIN IIpelel.
Uucnossle nocnenoaTtenbHocTH. [Ipenen nocnenosatenbHocTH. CyliecTBOBaHUE Ipesiesia MOHOTOH-
HOM orpaHU4eHHO mocnenoBarensHOCTH. Yncio e. HatypanbHbie norapudmel.
CpaBHeHME 0€CKOHEUHO MaJIbIX. DKBUBAJIICHTHBIE OECKOHEYHO MaJible. 3aMeHa 0€CKOHEYHO MaJIbIX JK-
BUBAJICHTHBIMU IPU BBIYMCIICHUH TIPEJIENIOB.
HemnpepsiBHOCTH PyHKITMU B Touke. Touku paspbiBa GyHKIIUMHM U UX KJIacCUDUKAITUS.
HenpepriBHOCTh (pyHKIIMM Ha oTpe3ke. CBONCTBA HEMPEPHIBHBIX HA OTpe3Ke (DYHKIMN: OrpaHUYEH-
HOCTbh, CYIIIECTBOBAHHE HAMOOJBIIEr0 U HAUMEHBIIIETO 3HAYEHUH, CYIIECTBOBAaHUE TTPOMEKYTOUHBIX
3HAYEHUU.

OO0pa3zen 0us1eTa BTOPOIi pyOe:KHOM aTTecTAlINU

1. CocTaBuTh ypaBHEHHE IJIOCKOCTH, MPOXOAIIEH Uuepe3 Tpu 3aJJaHHbIE TOUKU
M1 (=3;0; 1), M, (0; 2; 3), M5(3;1; —1) -
2. CocTaBuUTh ypaBHEHUs MPAMOM, IPOXOAIIEH Yepe3 TOUKY M, (2;— 3;5) , NEPIEHIUKYISAPHO II0C-

KOCTH 3X—5y—z+2=0.

3 i _Jx-1-1 1)
3. Haiitu nipeaenst: 1) lim w, 2) lim sin 5X, 3) lim ———, 4) lim (_X 1) .
x>0 7x3 +X+10 x>0 2X Xx>2 X—2 x—oel X +3
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Bropoii cemecTp
Bonpocul k nepeoit pybesrcnoii ammecmayuu

=

Omnpenenenue  NPOU3BOAHOM  (GYHKIMH, €€ MEXaHWYECKHH W  TEOMETPHYECKUIl  CMBICIL
VYpaBHeHUs KacaTeJIbHOW U HOpMAaJIH.
Huddepennnan GyHKINU U €ro reoMeTpudeckuii cmbici. MHBapuanTHOCTH hopMmbl auddepennunana
1-ro mopsaxa.
[Tpou3BoIHBIE OCHOBHBIX AyieMeHTapHbIX pyHkuuid. [IpaBuna nuddepenimpoBanus.
[IpousBoaHas cioxuoi ¢pynkuun. Jlorapudmudeckoe nuddepeHupoBanme.
HuddepenunpoBanue GpyHKIHNH, 3aJaHHBIX B TApaMETPUIECKON 1 HESBHOW (hopmax.
[IpousBoaubie U AuddepeHnanb BEICIINX MOPAIKOB.
IIpaBuno Jlonurans.
Teopembr ®epma, Posutst, Jlarpanxka, Ko o muddepennupyeMbix GyHKIuIX.
HccnenoBanne GyHKIMU C TOMOIIBIO TIEPBOM MTPOU3BOIHOM: HEOOXOMMBIE M JOCTATOYHBIC YCIOBHS
BO3pacTaHus U yObIBaHUS (PYHKIIHH.
10. MakcuMyMmbl 1 MUHUMYMBI GyHKIHU. Heo0XoauMoe 1 JOCTaTOUHOE YCIOBUS CyIIECTBOBAHHS IKCTpE-
MyMa.
11. AcwumnroTsl rpaduka GyHKINH.

no

©ooN AW

OO0pa3zen OuieTa nepBoii pyde:kHOM aTTecTALNH

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

3[X2 X4
4) xy? +x% +y2 =0.
2. HaiiTu npenens! QyHKIHHA, MONB3YACh MpaBmiioM Jlomurans:

7%~ 2x% +4 K _g
T T 6y im S8
x—0 In(1+ x)

D 245
2

x?-1

3. Haiitu sKcTpeMyMBbl M HHTEPBaJIbl MOHOTOHHOCTH QYHKIUU Y =

2x+1

X2

4. Haiitu acuMnToTE TpadMka QYHKIHU y =

Bonpocwt ko emopoit pybescnoii ammecmayuu

1. BeimykiocTh, BOTHYTOCTh U TOUKHU Nepern6da rpaduka ¢pynknuu. Heo6xoanmoe n 10cTaTouHoe ycio-

BHUS CyILIECTBOBaHUS TOYEK Ieperuoa.

O0m1as cxema uccieoBaHus (GYHKIIMM U IIOCTPOEHUS rpaduka.

DYHKIIMYA HECKOJBKHUX MepeMeHHbIX. O0nacTh onpeaenenus. JIMHUM ypoBHSI.

IIpenen u HempepbHIBHOCTH (DYHKIIMU HECKOIBKHX MEPEMEHHBIX.

YacTHble MPOU3BOIHBIE IEPBOTO U BTOPOT0 MOPSAAKOB (PYHKIIUH JIBYX MEPEMEHHBIX.

[Monublit quddepeHran U ero UCNoab30BaHWE B NMPUOJIMKEHHBIX BbIUYUCIEHUSIX. VIHBapUaHTHOCTD

dhopmel motHOTO U depeHIrana.

KacarenpHast I10CKOCTh U HOpMaJb K IOBEPXHOCTH.

YacTHble MPOU3BOIHbIE U MOJIHBIE AU (epeHIInabl BEICIINX MOPSIIKOB.

HesBuble pyHKIMN 1 uX qAudQepeHrpoBaHue.

10. ITpousBoaHAs IO HaIIpaBJICHUIO. [ pajMieHT.

11. OkcrpemyM (GYyHKIMH JBYX NepeMeHHbIX. HeoOxoaumble U JOCTATOUYHbBIE YCIOBUS CYIECTBOBAHUS
JKCTpeMyMa.

ocoarwn

© o~
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12. HauGonpiiee 1 HaMMeHbIIIee 3HaYeHUsT (DYHKIIUU B 3aMKHYTOM 00JIaCTH.

N

NG AW

Hwn

O No O

Oo0pa3sen Ous1eTa BTOpPOil py0ekHO aTTecTauuu

Haiiti ¥ OCTpOHTH 00MACTb OHpeeIeH s GYHKIUN Z =+/9—X° —y? |

2 2
Hatitu npeaen GyHKIMU ABYX EPEMEHHBIX Iimﬂ
x—2 X—2 y
y—1
2

Uy z 0z
Z=X".1I , —(1+yihx)—=0.
Hana pyHxms OKa3aTb, 4To Y oxdy ( y ) o

Haiitu npousBoanyto ¢pyHkuuu U = xy223 B TO4YKe P(5;1;2) [0 HAIPaABICHHIO OT 3TOM TOYKHU K
TOYKE F?L(7;—1;3)_

Tpertuii cemecTp
Bonpocut k nepeoii pybescnon ammecmayuu

[TonsTre nmepBooOpazHoii. Heonpenen€HHbIN HHTETPA U €ro CBOMCTBA. Tabymiia HeonpeaeaEHHBIX
HMHTETPaJIOB.
OCHOBHBIE METO/IbI HHTETPUPOBAHUS: HETIOCPEICTBEHHOE NHTETPUPOBAHNUE, METO HHTETPUPOBAHUS
Mo/IBeJIEHUEM MO/ 3HaK Auddepenirana, MeTo 1 3aMeHbI IepeMEHHON
WNHTterpupoBaHue 1o 4acTsiM B HEONPEIEIEHHOM UHTErpase.
Paznosxenre MHOTOUJIEHA HA TUHEWHBIE U KBAJIPATHBIE MHOXKUTEIIH.
Tunsl npocTeiimmx 1po6eil U UX UHTErPUPOBAHHUE.
WuTerpupoBanre palMoOHABHBIX AP0o0ei METOIOM pa3ioKEHUs Ha MPOCTEUIITNE TPOOH.
WuTerpupoBanre NpoCTeUIINX UPPALUOHAIBHBIX QYHKIUH.
HNHuTerpupoBanre TPUTOHOMETPUIECKUX (PYHKIINNA, yHUBEpPCATbHAS TPUTOHOMETPUYECKAsI TTO/ICTa-
HOBKa.

Oo0pa3zen OuteTa nepBoii pyoe:kHOM aTTecTANINH

9. Haiitu crenyromiyie UHTErpabl:

10.a) [|3* - >+ 8 108/ -4 ux; 6)Jel‘3XdX; B) [(3x +1) e"dx;
cos" X X
J- xdx
11.1)° V4=, I[)I (X_S)dxz; e)Jc033xcos9xdx.
26 +2X + X

Bonpocwl ko emopoit pybexcnoit ammecmayuu
3agauu, TPUBOJAIINE K TOHATHIO ONPEAEIEHHOTO HHTEerpaia. OnpenenéHHblid HHTErPall U €ro CBOM-
CTBa.
®opmyna Herotona-JleiOnuita. 3ameHa mepeMeHHOM B ONpeIeIEHHOM HHTETpalie.
®opmysia HIHTETPUPOBAHMSI 110 YACTAM AJIs ONPEACIEHHOr0 UHTErpaa.
[IpunoxxeHus onpenenéHHOro MHTErpasa: BhIYMCIEHNE TUIOIIa el TUIOCKUX (PUryp, BEIYUCIEHNE
JUTMHBI IYTU KPUBOH, 0OBEMOB Tell.
HecoOcTBennbie nnTerpansl. IHTEerpassl ¢ 66CKOHEYHBIMU IIPEIeIaMyi HHTETPUPOBAHUSL.
WuTerpansl OT HEOTpaHUYEHHBIX ()YHKITHIA.
Juddepennunansable ypaBHEHUS: onpezenenue, nopsaok Y, pemenue /Y.
JuddepennunanbHoe ypaBHeHHE |-ro mopsiika: onpenenenue; odiee 1 yacTHoe perienus. Teopema
CYILIECTBOBAHMS U €AMHCTBEHHOCTH pemenns i JY 1-ro nopsinika.
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10.
11.
12.
13.
14.
15.

16.

o UTAWwN

Y ¢ pa3aensomuMucs IepeMeHHbIMU: ONIPEEICHNE U TIOPSAO0K PEIICHUS.
Onnopoansie /1Y 1-ro nopsiaka: onpeneieHrue U NOPsI0K perieHusl.
Jluneitnwie JIY 1-ro nmopsaka: onpeneiaeHue U nopsioK peiieHusl.
[Ipocreiine ypaBHEHHs BTOPOTO MOPSJIKA, TOMYCKAOIIKUE TOHUKEHUE TTOPSJIKA:
JIuneitnbie oqHopoaHbIe Y 2-T0 mopska: TeopeMa 0 CTPYKTYPE €ro peuieHus
Heonnopoansle nunelinble 1Y 2-ro nopsiika: TeopeMa o CTpyKType 0OLLIEro pemeHus
Jluneiinbie oqHopoaHbie 1Y 2-ro mopsaka ¢ MOCTOSHHBIMHA KO3 puIimeHTaMu. XapakTepuCTHIECKOE
ypaBHEHUE U CTPYKTYypa OOIIEro perieHus
Jluneiinbie HeoqHOPOAHBIE [[Y 2-r0 mopsaka ¢ MOCTOSHHBIME KO3(PGHUIIUEHTaMH CO CIIEIIUATbHOM
IIPaBOM 4aCTbIO
Oo0pa3sen Ous1eTa BTOpPOil pyOexkHO# aTTecTannuu

1

T
Haiitu onpeiesieHHbIE HHTETPAJIbI: a) IL“ ; 0) jCOS5 X sinx dx.
o (2x+3)" " ¢

In x dx
.

Haiitu pemenus Y: a) Xy" —y'—Xsin y_ 0; o) (1+ X)y”+ y'+1=0.
X

+00
Haiitu HecoOCTBEHHBIN UHTETpAT: J-
1

!’

YerBEpTHIN ceMecTp
Bonpocuwl k nepeoit pybescnoii ammecmayuu
UYucnoBsle psi/ibl, YaCTUUHAS CYMMa Psi/ia, HOHATHE CXOAMMOCTH M PaCXOAMMOCTH YHCIOBOIO psia,
HE00X0IUMOE YCIIOBUE CXOJAUMOCTH.
[Ipumepsl cXoaAIMXCS U PaCXOAIMINXCS PSJIOB.
JlocTaTouHbIE MPU3HAKU CXOAMMOCTH 3HAKOIOJIOKUTENBHBIX psAoB. [Ipu3Haku cpaBHEHHUS.
Jloctarounsie npu3Haku cxoauMocTu JlamamOepa, Komm.
3HaKoNepeMeHHbIE U 3HAKOUepeayIoLecs psibl, Npu3Hak JleoHuna.
JlocTaTOUHBIN MPU3HAK CXOAMMOCTH 3HAKONIEPEMEHHBIX PsII0B, a0COJIFOTHAS U YCIOBHASI CXOIUMOCTH
Ps/10B, CBOICTBA aOCOIIOTHO CXOMASAIINXCS PAIOB.
Crenennble psipl. Teopema Abens. Paauyc, nHTepBai M 00J1aCTh CXOIMMOCTH CTEIEHHOTO psijia.

O0pasen OnJiera nepBoi py0e:kHOM aTTecTAlMHU

234+5+

22723784165 326

Hanucatp o0muii unen paga

n

% » 5" X 1
Wccnenosats Ha CXOMMMOCTD YHCIOBBIE PAIEL 1) 3 1 .2 Y= I >(-D)"—=.
n=13" + 2 n=_"N =1 4ﬂ n5

®© n
. X
Haititu O6HaCTB XOJUMOCTHU CTCIICHHOI'O pﬂ)la E T
EARVAL
n=

Bonpocwt ko emopoii pydesxcnoii ammecmayuu
Knaccugukanus coObITHIA: JOCTOBEPHbIE, HEBO3MOXKHBIE, ClTydaiiHbie coObITHA. COOBITHS: COBMECTH-
MBbIE€ I HECOBMECTHUMBIE; PABHOBO3MO’KHBIE; 3aBUCUMBIE U HE3aBUCUMBIE; IPOTUBOIIOJIOKHBIE; TOTHAS
rpynmna coobITHH.
Knaccrudeckoe onpezenieHre BEpOsSTHOCTH COOBITHS; €ro CBOICTRA.
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Anrebpa coObITHI. Y CIIOBHAsI BEpOATHOCTE. [IponsBenenne u cymma coowitrii. TeopeMbl yMHOKEHUS
U CJI0’KEHHUS BEPOSTHOCTEMN.

®dopwmyiia nojHou BeposTHOCTH. Popmyiibl baiteca.

Cxema MoBTOPHBIX HE3aBUCUMBIX ucnblTaHuil. ®opmyibl bepnynu, Jlamnaca u Ilyaccona.
Crny4aitasie BenmnuuHbl: nuckpetabie (JICB) u nenpepsiBabie (HCB). UncnoBeie XapakKTepUCTHKN
CIIyYalHBIX BEJIMYMH:

bunomuansnoe pacnpenenenue JICB.

@yHKIMS paclpeesIeHns U IUIOTHOCTh BepositHocTteld HCB.

Hopmanbsnoe pacnpenenenne HCB.

Oo0pa3sen Ous1eTa BTOpPOil py0ekHO aTTecTauuu

N3 100 uzrorosneHHsix neraieit 10 umeror nedexr. st mpoBepku Obut 0ToOpansl 5 netaneii. Kakosa
BEPOSITHOCTH TOTO, YTO CPEJIU OTOOPAHHBIX JeTallel 2 OKaXKyTCsl OpaKOBaHHBIMU?

[MapTus snexkrpudeckux gamnodek Ha 20% wusrorosieHa nepbiM 3aBojoM, Ha 40% - BTOpbIM 1 Ha
40% - tpethuM. Bpak cocraBiser cootBercTBeHHO 1%; 0,5% 1 0,6% NPOIYKIIUH 3TUX 3aBOJIOB.
Haiitu BeposATHOCTB TOr0, YTO Hayauy B3sATas U3 NapPTUU JIAMIIOUYKA OKAXETCSl CTaHAAPTHOM.
OXOTHHK, UMEIONIHIA 3 MaTPOHA, CTPEJSIET 10 JUYX 0 TIEPBOTO MOTAIaHHsI WIN 10 U3PACXOT0BAHHS
BCEX MAaTpPOHOB. BeposATHOCTD momnasaHus mpu nepBoM BeicTpene paBaa 0,6; mpu Kaka0M MOCIeIyo-
em BoicTpesie ymenbinaercs Ha 0,1. CocTaBUTh 3aKOH pachpeieieH s Yicia MaTpoHOB, H3PACX0/10-
BAHHBIX OXOTHUKOM. HaliTu MaTeMaTnyeckoe 0’kMIaHue U JUCIIEPCUIO 3TOM CIIy4ailHOW BEJIMYUHBI.

7.2.  Bompochl K 3K3aMeHaM ¢ 00pa3laMH IK3aMeHAIMOHHbIX OHJIETOB

IlepBbIii cemecTp

TeopeTuquKHe BOIIPOCHI, BLIHOCUMbIE€ HA IK3aMECH

DJIEeMEHTBI JIMHEHHON U BEeKTOPHOI aJare0pbl, aHATUTHYECKAasi TeOMeTPHUs

HROo~NoO~WLNE

11.
12.

13.
14.
15.

16.
17.
18.

0.

OcHOBHBIE CBOWMCTBA ONPEEIUTENEH.

BriBog popmyn Kpamepa 1 perieHus CUCTeM JIMHEHHBIX ypaBHEHUH.

Meron I'aycca pemienust CuCTeM JTMHEHHBIX YPaBHEHUM.

MartpuuHslii coco0 perieHus: CUCTEM JTMHEWHBIX YpaBHEHUH.

BriBoa hopmysbl B KOOpAMHATHON (popMe J1JIsi CKASIPHOTO MPOU3BECHHS BEKTOPOB.

BriBoA yCll0BUI NTapajyIeIbHOCTH U YCIIOBUS NEPIEHIUKYIISIPHOCTH JBYX BEKTOPOB.

BriBoa hopmyssl B KOOpAMHATHOMN (popMe /1711 BEKTOPHOTO MPOU3BECHHS BEKTOPOB.

BriBoa popmyIibl B KOOpAMHATHOM GOpMe IJIsi CMELIAHHOTO NTPOU3BECHNS BEKTOPOB.

JlnivHa BekTopa (BeIBOJ (OpMYJIbI B KOOPAUHATHOU hopme).

BriBoa ypaBHEHUS NpsAMOW, MPOXOIAUIEH dYepe3 3alaHHY0 TOUYKY IMEpPIEHIUKYIIPHO HOPMAaJIbHOMY
BEKTOPY IPSIMOM.

BriBos1 00111€T0 YpaBHEHUS NPSIMOM Ha MIOCKOCTH.

BriBoz1 ypaBHEHUS IPSIMOM, MPOXOASAIIEN Yepe3 3aaHHYI0 TOUKY NTapaJlJIeIbHO HANIPABIISIOIIEMY BEK-
TOPY NPSIMOM.

BbiBoz ypaBHEHHUS IPSAMON, IPOXOASAIIEN Yepe3 ABE 3aaHHBIE TOUKH.

[lepexon ot oHOM OpMBI ypaBHEHHUS MPSAMOM K Ipyroi ¢opme.

VYpaBHEHHE IIIIOCKOCTH, MPOXOAALICH Yepe3 3aJlaHHYI0 TOYKY IEPIEHIUKYIIPHO HOPMAJIBHOMY BEK-
TOpY (BBIBOJ).

O011ee ypaBHEHHE TUIOCKOCTH, YPaBHEHHE TUIOCKOCTH B OTPE3KAaX; MOCTPOEHHUE MIIOCKOCTH.

Yroa Mexay AByMs IIJIOCKOCTSIMHU.

VYcnoBus napajuieaIbHOCTH U YCIIOBHE NMEPIEHANKYISIPHOCTH IBYX IJIOCKOCTEN (BBIBON).
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19.
20.
21.
22.
23.
24,

25.
26.

27.

28.
29.
30.

VYcnoBue nepecedeHus Tpex MIOCKOCTEe B OAHOM TOUKE.
VYpaBHEHME IIIOCKOCTH, IPOXOAAIIEHN Yepe3 TpU 3aJaHHbIE TOUKHU (BBIBOJ).
Kanonuueckue ypaBHeHUsI IPSMO B IPOCTPAHCTBE (BHIBO).
[Tapamerpuueckue ypaBHEHUs IPSMOH (BBIBOI).
YcnoBus napajyuienbHOCTU U NEPIEHANKYISIPHOCTH NPSAMBIX B IPOCTPAHCTBE.
VYron Mexay npsMol U MJIOCKOCTBIO. Y CIIOBUS NApauIeIbHOCTU U NEPIEHAUKYJISIPHOCTU IPSIMON U
IJIOCKOCTH.
Beenenne B MaTeMaTHYeCKHI aHAJIN3

[Ipenen QyHKIUM IPH X —> +00, X —> —90, X —> Xg -

beckoneuno manbie pyHknuu. OrpaHnndeHHble QyHKIH. beckoHeuHo Oobiie GYyHKIIUN U UX CBS3h
¢ 6ECKOHEYHO MaJILIMK (PYHKIIUSIMH.

OcHoBHBIE TEOPEMBI O IIpesienax. PackpbiTue HeonpenenEHHOCTEN BU1a

)

o|o

818

IlepBbiit 3ameuarenbHblil npenen. CpaBHeHHE OECKOHEYHO MAJIbIX.

BTtopoii 3ameqaTenbHbli Ipeaei.

CpaBHeHue O€CKOHEYHO MaibIX (YHKIMHA, DKBUBaNeHTHbIE (QyHKUUM HemnpepbIBHOCTH (QyHKIUH.
Touku pa3peiBa 1 ux kinaccupukanus. CBOHCTBA HENPEPHIBHBIX (DYHKITHIA.

OO0pa3zen 3Kk3aMeHALIMOHHOT0 OHMJIeTa
Bapuant Ne 0

1. BektopHO€ poU3BEIEHUE BEKTOPOB, OIIPE/IEICHHE, CBOMCTBA, TEOMETPUUECKUNA CMBICI.

2. Peuts cucteMy ypaBHEeHHH < 3X; +2X, +2X5 =1,

— — — —
3. Jansl koopAUMHATHI TOUEK: A(3; —3; 0), B(14; 2; —7), (0; —1; 3) . Haiitu AB- AC, ABx AC .
4. JTansl TOUKU Ha miockoctu: D(-13), K(4;-2). CocTaBuTh 0011e ypaBHEHHUE MPSMOH, TPOXOAIIEH ye-

pe3 3TH TOYKH, IPUBECTH €T0 K BUJYy B «OTPE3Kax» U MOCTPOUTH MPIMYIO.

5. Haiitu nipenenst: 1) lim

sin?5x

2
X° —4x+3. L 2-4x .
i) Im B ;

x—>3 9—x

5 .
lim X F2X+1 4 lim
x—0 4X° + 3X + 2 x-0  4x

Bropoii cemecTp

TeopeTuquKHe BOIIPOCHI, BLIHOCUMbIE€ HA IK3aMEH

JAuddepennunaibHoe HCHHCIeHHE PYHKIUI OHOM NTepeMeHHOU

1.

PN AW

Onpenenenve nOpou3BOAHOW (GYHKIUH, €€ MEeXaHWYeCKU M TEeOMETPUYECKUH  CMBICIH.
YpaBHEHHUs KacaTeIbHON U HOpMaJIH.

Huddepenunan QyHKIMM U ero TreoMeTpuyeckui  cmbici.  HBapuanTtHOCTH  (hOpMBI
middepennmana 1-ro nopsuaka.

[Ipon3Bo1HBIE OCHOBHBIX AyieMeHTapHbIX pyHkuuid. [IpaBuna nuddepenunpoBanus.

[TpousBosHas crnoxxHoi ¢pyHkuuu. Jlorapupmudeckoe quddepeHIrpoBaHue.

JuddepenunpoBanre GpyHKINA, 3aJaHHBIX B TApaMETPUUIECKON U HESBHOM opmax.

[TpouzBoaHbie U U GepeHIaTbl BEICIIMX MOPSIKOB.

[IpaBuno Jlonurans.

Teopemsr @epma, Pomus, Jlarpanxka, Ko o nuddepeniupyemMbix GyHKIUAX.
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10.

11.
12.

13.

14.
15.
16.
17.

18.
19.
20.
21.
22.

HccnenoBanue GyHKIMK C TOMOIIBIO TIEPBOM TIPOU3BOTHON: HEOOXOAMMBIEC U TOCTATOYHBIC YCIOBHUS
BO3pacTaHus U yObIBaHUS (DYHKITUH.

MaxkcumyMbl 1 MUHUMYMBI (QyHKIIMHA. HeoOXoauMoe U JOCTaTOYHOE YCIOBHUS CYIIECTBOBAHUS JKC-
TpeMyMa.

AcumnToThl Tpaduka GyHKIIUH.

BrimykiocTs, BOTHYTOCTB U TOUKH neperuda rpaduka Gpynkiun. Heodxoammoe u 1ocTaTouHOE YCIo-
BUsI CYIIICCTBOBAHUS TOYCK IEPErnoa.

OOmias cxema uccaenoBaHus (QYHKIIMH U TIOCTPOEHUS rpaduka.

DYHKIMU HECKOJIBKUX NMepeMeHHbIX

OyHKIUN HECKOJIBKUX MepeMeHHbIX. O0nacTp onpenenenus. JIMHUM ypOBHSL.

[Ipenen 1 HeNMPEpHIBHOCTH (YHKIIMU HECKOJIBKHX TIEPEMECHHBIX.

YacTHble IPOU3BOIHBIE IEPBOTO M BTOPOTO MOPSAAKOB (DYHKIINH JBYX MEPEMEHHBIX.

[Momubii muddepeHran u ero UCIoIb30BaHNUE B MIPUOIMKCHHBIX BBIYACICHUSAX. IHBapHAHTHOCTH
(dbopMeI otHOTO AU depeHnana.

KacarenbHast I0CKOCTh U HOPMaJilb K TOBEPXHOCTH.

YacTHble MPOU3BOIHBIE U TIOTHBIE TU(PEPEHIHAITBI BBICIINX TOPSIKOB.

HesiBuble pynkimu u ux quddepeHupoBaHue.

[IpousBosaHas no HanpasieHuo. [ paaneHT.

DkcrpeMyM QYHKIMH JABYX NepeMeHHbIX. Heo0X0oauMbIe M JOCTATOYHBIC YCIOBUS CYIIECTBOBAHUS
HKCTpEMyMa.

OO0pa3zen 3Kk3aMeHALIMOHHOTO OHMJIeTa
Bapuant Ne 0
[IpousBonHas GyHKIUH, €€ TeOMETPUUYECKUN U pu3nyeckuil cMmbici. [Ipon3BoHbIE CyMMBI, IPOU3BE-
JI€HUS1, YaCTHOTO.

Haiiti npou3BoaHble GyHKIMM: a) Y = 2 — tgIin3x;6) y= > (5x - x3);

. X = arctgt,
B) y:——Q/x_5+2x7+8; r) ) y =7 0) X°—Iny+y?=0, y, =?
x y=t°/2, x

Haiit 9acTHBIE TPOU3BOHBIE BTOPOTO MOPSAIKA PYHKINHU IBYX EPEMEHHBIX z = 3x> + 5x2y* —e” .
. 2
Haiitu o6nacts onpenenenns ¢pyukuun Z =IN(3X" -5y +2).

Tperni cemecTp

TeopeTuquKHe BOIIPOCHI, BLIHOCUMbIE€ HA IK3aMECH

HNurerpaabHoe ucunciaenue GyHKuuii 01HOM nepeMeHHon
1.

2.

[TonsTue nepBooOpasznoi. Heonpenen€Huplili HHTErpas u ero cBoiicTa. Tabmauia HeonpeaeaEHHBIX
HMHTETPAJIOB.

OCHOBHBIE METO/IbI HHTETPUPOBAHUS: HEITOCPEICTBEHHOE NHTETPUPOBAHNE, METO MHTETPUPOBAHUS
MOJIBEICHUEM T10/1 3HaK Auddepennnana, MeTo1 3aMeHbl nepeMenHoi 3. HTerpupoBanue mo ya-
CTSAM B HEOIIPEACIEHHOM UHTETpAJIE.

PasnoxeHrne MHOrouJIeHa Ha JIMHENHBIE U KBAaIpaTHbIE MHOXUTENHU. IHTErpupOBaHUe palliOHab-
HbIX ApoOei. Tunsl npoctemux qpodeit u uX HHTErPUPOBAHUE.

WuTerpupoBanue palMoHaIbHBIX JpoOeit METOIOM pa3liosKeHHs Ha IpocTeiiue apoou. Murerpu-
pOBaHME MPOCTEHIINX UPPALIMOHATBHBIX (PYHKIIUH.

WuTerpupoBanue TpUrOHOMETPUUYECKUX (DYHKIMH, YHUBEpCcalbHasi TPUTOHOMETPHUECKast O/ICTa-
HOBKa.
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6. 3anmaum, NpUBOIALIME K MOHATHUIO ONpeeNEHHOro nHTerpaia. OnpenenéHHblii HHTETPal U €To

CBOMCTBA.

®dopmyna Herorona-JIeiiOnuma. 3amMmeHa nepeMeHHOM B onpeIeIEHHOM HHTETpaJIe.

®opmysia HUHTETPUPOBAHMSI 110 YACTAM AJIs ONPEAEIEHHOr0 UHTErpaa.

9.  IlpunoxkeHus onpeaes€éHHOr0 MHTErpaja: BhIYUCICHUE TUIOMIA el TUIOCKUX (PUryp, BEIYUCICHHE
JUTMHBI YT KPUBOM, 0OBEMOB Tell.

10. HecoOGcTtBennbie unTerpaiibl. MHTErpans ¢ 0eCKOHEUHBIMU MpeiesiaMyu HHTETPUPOBAHUSL.

11. HWuTerpainsl OT HEOTPAaHHUYEHHBIX (DYHKIIHH.
JAnddepennuanbubie ypaBHeHUs

12.  JIuddepennmanbapie ypaBHEHU: onpeaencHue, mopsaok Y, pemenne Y.

13.  JuddepennuanpHoe ypaBHeHue 1-ro mopsiaka: onpeaeneHue; oomiee u yactaoe pemieHus. 16.Teo-
pema cyliecTBOBaHUs U €AMHCTBEHHOCTH pemienus A Y 1-ro nopsaka.

14. 1Y c pa3nensiouMucs nepeMeHHbIMU: ONpeiesIeHUE U MOPSII0K PEeLIeHUsI.

15. Opnnoponusie Y 1-ro mopska: onpeaesieHue 1 NopsaoK peieHus.

16. Jluneiinbie JIY 1-To mopsika: onpeaeneHue 1 mopsaoK peieHus.

17.  JIuddepennmanbaple ypaBHEHHUS 2-T0 MOPSAIKA: ONpeAeTIeHHe, BUI O0IIEro PEIIeHuUs; TeopeMa Cy-
IIECTBOBAHUS U €IMHCTBEHHOCTH PEIICHUS.

18. [Ilpocreiimue ypaBHEHHsI, JOMYCKAIOIINE TOHKEHUE TIOPSI/IKA:

19. Jluneiinbie /1Y 2-ro nopsaka: HEOJHOPOIHBIE U OJHOPOIHBIE YpaBHEHHs. Teopema CcyIiecTBOBaHuUs
U €IMHCTBEHHOCTH PEILIECHUs

20. Jluneitnbie ogHOpoaHbie JIY 2-r0 mopsiaka: TeopeMa o CTPYKTYpe ero pelieHus

21. Heonnoponusie muHeiHbIe /1Y 2-ro mopsiaka: TeopemMa o0 CTPYKType OOIIeTo pereHHs

22. Jluneitnsie ogHopoaHbie 1Y 2-ro mopsiaka ¢ MOCTOSHHBIME Kod(hduninentamu. XapakrepucTuye-
CKO€ YpaBHEHME U CTPYKTypa OOLIET0 perieHUs

23. Jluneitnbie HeogHOpOHBIE JIY 2-r0 mopsiika ¢ MOCTOSHHBIMU KO3 (UIIMEHTAMH CO CTIeUaIbHON
IIPaBOM 4aCThIO

o N

OO0pa3zen IKk3aMeHALIMOHHOTO OuJIeTa

Bapuant Ne
1. [TepBoobOpa3znas. Heonpenenéuuspiii UHTETpai U €ro cBoMcTBA. Tabauia HeonpeaeaEHHbIX UH-
terpajioB. HemocpencTBeHHOE MHTETpUpPOBaHUE.

2. HaiitTu uHTETpaibl: 1)J‘(x5 — +\/7)dx 2).[xCOSxdx 3)f ;
5x° +16

j 5)]*/_dx

+00
4. BelurcnuTh HECOOCTBEHHBIN MHTETPAJT MJIM YCTAaHOBUTH €r0 PaCXOAUMOCTb: I d—f .
1

5. Pemmuts muddepernuanbHele ypaBHeHus: 1) (l+ e” )yy’ =e*,y(0)=1; 2) y' —% = % ;

AV +x2y=x2 4y +2y'=x*+2.
YerBépTHIN ceMecTp
TeopeTnueckue BONpOChl, BLIHOCUMbIE HA IK3aMeH
Panwl
1. YwucnoBsle psi/ibl, YaCTUYHAS CYyMMa Psijia, TOHATHE CXOAMMOCTH M PACXOJAMMOCTH YUCIOBOTO PAJIa,
HE00X0IUMOE YCIIOBUE CXOJUMOCTH.
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10.

11.
12.
13.

14.
15.
16.
17.
18.

=

[Ipumeps! cxoasmuxcs U pacXoAAIINXCsl PSAIOB.

JlocTaTouHbIE IPU3HAKU CXOAMMOCTH 3HAKOIOJIOKUTENbHBIX psAoB. [Ipu3Haky cpaBHEHHUS.
JloctatouHsbie pu3HaKu cxoauMocTH Jlamambepa, Komm.

3HaKONEepEeMEeHHbIE U 3HAKOUEpeAYIOUIecs ps/bl, Ipu3Hak Jlelonuma.

JlocTaTOUuHBIH MPU3HAK CXOAMMOCTH 3HAKONEPEMEHHBIX PsIIOB, a0COIIOTHAS U YCIIOBHASI CXO/IU-
MOCTH PSJI0B, CBOWCTBA a0COTIOTHO CXOSAIINXCS PSIIIOB.

Crenennsie psabl. Teopema Abens. Paguyc, nuntepBan u 001acTh CXOUMOCTH CTEIIEHHOT'O Psijia.
OcCHOBBI TEOPUHU BEPOSITHOCTEN U MATEMATHYECKON CTATHCTUKHU

Krnaccudukanus coObITHiA: TOCTOBEPHBIE, HEBO3MOXKHbIE, clTydaiiHble coObITHsI. COOBITHS: COBME-
CTUMBIE 1 HECOBMECTUMbIE; PABHOBO3MOXHBIE; 3aBUCHMBbIE U HE3aBHCUMBIE; IIPOTUBOIIOIOKHBIE;
TIOJIHAs TpyTIa COOBITHIA.

Knaccndeckoe onpezenieHre BEpOSATHOCTH COOBITHS; €r0 CBOICTBA.

Anrebpa coObITHH. Y CIIOBHAsI BEpOATHOCTD. [IponsBenenne u cymma coObiTuii. TeopeMbl yMHOXe-
HUS U CII0)KEHUS BEPOSATHOCTEH.

®opmyna noaHoi BepoaTHocTU. PopMmyiisl baiieca.

Cxema MoBTOPHBIX HE3aBUCUMBIX ucnblTanuil. ®opmyinsl bepuymnnu, Jlamnaca u Ilyaccona.
Cnyuaitnbie BennuuHbl: quckpeTHsie (JJCB) u nenpepsiBabie (HCB). UncnoBbie XapaKTepUCTUKU
CIIy4YaiiHBIX BEJIMYMH:

bunomuansnoe pacnpenenenue CB.

@OyHKIMS pacHpeesIeHns U INIOTHOCTh BepostHocTeld HCB.

Hopwmainbnoe pacnpenenenue HCB.

Hopwmanbnoe pacnpenenenue HCB.

JloBepuTebHbIE HHTEPBAIbI 1JIs OLEHKH MAaTEMaTUYECKOTO OKUJIaHHUS.

Oo0pa3sen 3k3aMeHAIIMOHHOT0 OuJIeTa
Bapuant Ne 0

3nakouepenyromuecs psaasl. Teopema JleitOnuna. Ouenka octaTka psija.

2. B kopobe 6 xpacHbIX 1 4 cMHHX KapaHjaamia. Haygady wu3BiekaroT Tpu KapaHpaamma. Haitu Bepost-
HOCTB TOT'0, YTO /IBa UX HUX - KpacHbIE.

3. B 00yBHYIO MacTepCKyIo JIJIsi PEMOHTa IPUHOCST carord U Ty B cooTHomeHnn 2:3. BeposaTHOCTh
KayecTBEHHOI'0 peMoHTa s camor paBHa 0,9, a ans tydens — 0,85. [IpoBeneHa npoBepka KauecTBa
onHoM mapel 00yBu. OKa3zaiock, 4yTo 3Ta mapa o0yBU OTPEMOHTHpPOBAaHA KauecTBeHHO. KakoBa Bepo-
ATHOCTB TOT'O, YTO 3TO a) canory; 0) Tydun?

4, HCCJ’IGI[OB&TI) Ha CXOAUMOCTD YMCJIIOBBIC PAbI: Z

5. Haiiti 0651aCTh CXOIMMOCTH CTETIEHHOTO Psijia: Z

[ee]

2

n

o0
2" x"
2

n=1 n

7.3. Tekymuii KOHTPOJIb

OO0pa3ubl KOHTPOJIBbHBIX PadoT

1 cemectp

1) daus Touxu ¢ koopaunaramu A(3;2;—-3), B(51,-1), C(L,—2;1) . Haiitu L A.

2) Haiitu 00BEM TpeyrosbHOM MUpaMUAbI, TOCTPOCHHOH Ha BEKTOpax a 14;-3), b (2,2,-2),

c= (3;2;1).
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3) Uectrnl koopaunatsl Tpeyronsanka ABC  A(3;2), B(—4;-1), C(4;4) . Haiitu: a) yparenus: Bcex

CTOPOH TPEYTOJILHUKA, BBICOTHI TPEYTOJILHUKA, MEIUAHbI, OMCCEKTPUCHI M IPAMOI, IIPOXOIALIEi Yepes Bep-
IIMHY TPEYTrOJIbHUKA MAapayIelbHO MPOTUBOJIEKAILEH CTOpPOHE; 6) pacCTOSHUE OT BEPIIMHEI 10 IPOTHBO-
JNexaniell CTOPOHBI; B) Yol B TpeyronbHuKe (ipy BepmiHe B ).

. 2 2
4) TIpuBeCTH K KAHOHHYECKOMY BHly YPaBHEHHE KpUBoOM 2-ro mopsaka X~ +4y* —2X —56y +181=0

U C/IeNIaTh CXEMaTHUYECKHUM YepTex.
5) Hanmcats ypaBHeHHe II0CKOCTH, npoxosimeii uepes touky M (1,3;4) nepuesaukyispHOi K miocko-

CTSM, 33JaHHBIM YPaBHECHUSIMU 2X+ 3y +z2-1= 0, 3X— y+ 22-2=0.

2 cemecTp
1. Haiitu MPOU3BOIHBIC TAHHBIX (DYHKITHIA:
NG
a)y——3,6)y In( —\/1—X2); B)yze“'”x r) 3e* —e¥ =3° —5xy

2. Beruncauts npeaciibl, IPUMCHA ITPABUIIO Jlonurans:

P ey ) 20 2
a) lim 7 ; 6)tq2 ; — .

xo>n  2x* +5x° —-25 X-5

2
3. Haiiti wacTHbIe ipon3BoaHbIE 1-T0 IOpsiaka GyHKIUH: 1) 7 — X;A'z/’ 2) z =arccos y.
3X+Yy X

4. Haiitu npoussoznyio ¢pynxumn U = XY + Y°2% B 1ouxe P(1;-1;3) no nanpasinenuto ot 31oit Toukn
k rouke P, (5;2,).

3 cemecTp
3xdx 3

1. Haiiti uHTErpaNBI @) 0) J. ———; 1) | (83X +2)cosx dx;

J 1+VX+ j +4’ {
2. Haiitu pemenns JIV: a) Xy" —y' =X 2e* . 0) Yy +y
4 cemecTp

0 n3 3n

1. Vccne1oBath YMCIIOBBIE PAJIBI HA CXOAUMOCTE: 8) ), ——; 0) Z

n=1(3n )' n= 1(n+1)

®© n+1 2n + l
2.VlccnenoBath Ha YCIIOBHYIO, a0COTIOTHYIO CXOAUMOCTB: Y (— 1 —_—

n=1 n(n+1)

n+2
3. Haiiti 0651acTh CXOAMMOCTH CTENIEHHOTO Psija: Z [ J x".
n+ 4

4. Pemmurts 3anauy. Cpenu 25 cTyaeHTOB rpynibl, B KoTopoi 10 geByiek, pa3brpbIBaloT 6 OMIETOB Ha
CTyIeHYeCKYyIo BecHy. Haliiute BEpOsITHOCTB TOTO, UTO Cpeu obiaaTeneii OnineToB okaxyTcs 3 Jie-
BYIIKH.

0, mpu x<0,
5. Cnyuaiinas Benmuunna X 3agaHa QyHkuueit pacnpenenenus F (x): F(X)={X, npu 0<x<l1
1 npu x>1
Haiitu: mioTHOCTH BEpOATHOCTEN f (X) ; MaTemaTtudeckoe oxunganue M (X);
mucniepcuto D(X) ; cpenHee kBaipaTUYHOE OTKIOHEHHE o (X ).
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7.4. Onucanue noxkasareseil H KPpUTepUeB OLCHUBAHUS KOMIIETEHIMI HA Pa3JIMYHBIX ITanax ux opMupoBaHusi, ONMCAHUE IKAJIbI

OLlCHUBaHUA
Tabauna 7
Ilnanupyemble pe3yJibTaThl 0CBOCHUSI KOMIIETEHIIUH Kpurepun oueHuBanusi pe3y/ibTaToB 00y4eHHs] Haumenosanue
Menee 41 6aJL10B | 4160 Gaos (ynoBJe- 61-80 6as10B 81-100 6as10B OLEHOYHOro
(neynoseTBOpH- TBOPHUTEJIbHO) (xopo1uo) (0TJIMYHO) Cpe/cTBa

OIIK-1. Cnocoben IPHUMCHATH €CCTCCTBCHHOHAYYHBIC U O6H_[CI/IH}KCHCDHBIG 3HaHHuA, METOJbl MATEMATHYCCKOI'O aHAJIM3a U MOACIIMPOBAHUs, TCOPETUYC-
CKOT'O 1 SKCIICPUMCHTAJIBHOT'O UCCICIOBAHUS B HpO(i)CCCI/IOHaJ'IBHOI/I JACATCIIBHOCTH,

OpPUEHTHPOBATHCS B CIIPABOYHOMN
MaTeMaTHUeCKOM JuTeparype, IpruoopeTaTb HO-
BbIE€ MaTEMaTU4YECKUE 3HAHMUSI, UCIIOJIb3Ys COBpE-
MEHHbIE 00pa3oBaTeIbHble U HHPOPMALIMOHHBIE
TEXHOJIOTUH, UCII0JIb30BATh MaTEMATHUECKYIO JI0-
UKy A7 QOPMHUPOBAHUS CYKJIEHHUH IO COOTBET-
CTBYIOIIIUM MPO(eCcCHOHATIEHBIM MTPOOIEMaM.

OILINOKH

3HATH OCHOBHI JINHEHHOW anreOpshI ¢ ®parMeHTapHbIC Henonuple 3nanus ChopMupoBaHHBIE, HO ChopmupoBaHHbIE
SJIEMEHTAMHU aHATUTHYECKON T€OMETPHH, SHaHus CoZiepIKalllie OTAENbHBIE CHCTEMAaTUYECKHE
MAaTEeMaTUYECKUI aHAJIN3, OCHOBBI JUCKPETHON Ma- npo6ebl 3HAHUS 3HaHUSA
TEMaTHKH, OCHOBBI TEOPUU OOBIKHOBEHHBIX JTU(-

(hepeHIMATBHBIX YPaBHEHUH, OCHOBBI

TEOPUU BEPOSITHOCTEN M MaTEMaTUYECKOM CTaTU-

CTHKHU.

YMeTh NPUMEHSITh MAaTEMAaTUYECKUE METOBI JIJIsi | YacTudHbie yme- Henonneie ymenus VMeHus HONHbIE, J10- CdopmuposaHHble
pEIICHUS TUTTOBBIX MTPOQPECCHOHANIBHBIX 3a/1a4, HHUA Iy CKAKOTCs HEGOJIBIIHE yMeHus

Baaners MeToaMu OCTPOEHUST TIPOCTEUIITUX Ma-
TEMaTUYECKHX MOJIENIel TUTIOBBIX MPOo(deccHoHalb-
HBIX 3a7a4, METoJaMu OOpabOTKH IKCIIEPUMEH-
TaJbHBIX JAHHBIX U aHAJIM3a MOJYYEHHBIX PE3yJib-
TaToB.

YacTtuyHoe Biaje-
HHUE HaBBIKAMH

Hecucremarnueckoe
IIPUMEHEHHE HABBIKOB

B cucrematnueckom
IIPUMEHEHNU HABBIKOB
JIOITY CKAFOTCSI TIPOOEITBI

VYcenenHoe U cucreMaTuye-

CKOC€ NPUMCHCHNE HABBIKOB

KoMmmnekr 3amanui
UL KOHTPOJIBHBIX
pabot, BapuaHTHI
3aJlaHuK 71T caMo-
pa-
00ThI, BOTIPOCHI MO

CTOSATEIILHOMN

TemMaM / paszenam

JUCIUTIINHBI
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8. OcobGenHocTH peanu3anu THCHUIIIMHBI AJId HHBAJU/IO0B H JIUII ¢ OTrPAaHUYC¢HHBIMHA
BO3MOKHOCTSIMH 3/10POBbSI

JIist ocyIecTBIEHUS MPOIIEIyP TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U TIPOMEKYTOUHOM aTTeCTalluN
00yJaroImuxcs Co3MaHbl (POH/IBI OIIGHOYHBIX CPEACTB, aalTUPOBAHHBIC JUISI MHBAJIUIOB U JIUI] C OTPaHU-
YEHHBIMU BO3MOXXHOCTSIMH 3JIOPOBbSI U TIO3BOJISIONINE OIICHUTH JJOCTH)KEHUE UMU 3aINTAHUPOBAHHBIX B OC-
HOBHOI 00pa30BaTEeIbHONM NPOTrpaMMe pe3yJIbTaTOB OOYYECHHUSI U YPOBEHb C(HOPMUPOBAHHOCTH BCEX KOM-
NETCHIINH, 3asBJICHHBIX B 00pa3oBaTelibHOM mporpamme. Dopma NpoBENEHUS TEKYIIEH aTTeCTalluu s
CTYJCHTOB-UHBAJINIOB YCTAHABIMBACTCS C yUYETOM WHIUBUIYATBHBIX MCUXO(DH3UIECKHX OCOOCHHOCTEH
(ycTHO, TUCHMEHHO Ha OyMare, MUCbMEHHO Ha KOMITbIOTEpE, B (hopMe TecTupoBaHus u T.11.). [Ipu TecTupo-
BaHUU IS CIIA0OBHUSAIIUX CTYIEHTOB UCIOB3YIOTCS (DOH/IBI OIIEHOYHBIX CPEJICTB C YKPYITHEHHBIM MIPHUQ-
ToM. Ha sKk3amMeH mpuriamaercs COnpoBOXKAAIOUINA, KOTOPHIA 00€CIIeUnBaET TEXHUIECKOE COMPOBOXKIC-
Hue cTyneHTy. [Ipy HeoOXO0AUMOCTH CTYACHTY-UHBAIUAY MPEIOCTABISACTCS JONOTHUTEIBHOES BPEMsl LIS
MOJITOTOBKH OTBETA Ha 3Kk3aMeHe (Wiu 3auere). O0yJarnuecs ¢ OrpaHMYCHHBIME BO3MOYKHOCTSIMH 3/I0PO-
Bbsl U O0Y4YarOIIHeCs WHBAIUIBI 00CCIICYNBAIOTCS TICUATHBIMH U 3JICKTPOHHBIMH 00pa30BaTeIbHBIMU pe-
cypcami (porpaMmbl, yueOHbIE TOCOOUSI 111 CAMOCTOSITENIbHOM paboThI U T.1.) B opMax, aAanTUPOBaH-
HBIX K OTPAaHUYCHUSM UX 3JI0POBbS U BOCIIPUSATHS HHPOPMAITUH:

1) JUTSL THBAJIUIOB U JIUI] C OTPaHUICHHBIMU BO3MOKHOCTSIMH 3/I0POBbS 110 3PEHHUIO:

- IJIsl CJIeNbIX: 3aJIaHus JJIs BBITIOJHEHHS HA MPAKTUYCCKUX 3aHATUAX O0(QOpPMIIIOTCS pelbeHO-
TOYCYHBIM IpUpTOM bpaiiis , Tn00 3a4NTHIBAIOTCS ACCHCTEHTOM; TMChMEHHBIC 3a]JaHUS BBITIOJIHSIIOTCS Ha
Oymare penbedHO-ToueqHbIM mpupTOM bpaiis 60 HAIMKTOBBIBAIOTCS] ACCUCTEHTY; 00yUYaIOIIMMCS JIJIs
BBITOJIHEHUS 33JJaHUS IPH HEOOXOJAUMOCTH MPEJOCTABIISCTCS KOMIUIEKT MMChbMEHHBIX MTPHHAIICKHOCTEH
u Oymara Juist micbMa penbeHO-ToueuHbIM mpudTom bpaiins;

- 17181 c1a00BUAAIIMX: 00ECTIeYNBACTCS HHIMBUTyallbHOE paBHOMEpHOE ocBelieHne He menee 300
JIOKC; O0YYaroMMCs AJIs BHITIOHEHUS 3a/laHus TPH HEOOXOAMMOCTH TIPEIOCTABISETCS yBEINYUBAIOIICe
YCTPOMCTBO; BO3MOXHO TaK)K€ MCIOJB30BaHNE COOCTBEHHBIX YBEIMYMBAIONINX YCTPOWCTB; 3adaHUS JIJIS
BBITIOJTHEHUS 331aHUI OPOPMIISIFOTCS] YBEITHYCHHBIM MIPHPTOM;

2) JUTSL THBAJTUIOB U JIUI] C OTPAaHWYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbBSI MO CJAYXY:

- IJISl TJIYXUX M CJIa00CabIIIANIAX: 00SCIICUNBACTCS HAJTMYNE 3BYKOYCHIMBAOIICH anmaparypbl
KOJUJIEKTUBHOTO TIOJIb30BaHUS, PU HEOOXOIUMOCTH 00YyJaroIUMCS IPEIOCTABISETCS 3BYKOYCUITHBAIOIIAs
anmnapaTtypa UHAUBHUIyallbHOTO MOJIb30BaHUS; MPEIOCTABISIIOTCS YCIYTH CYpAONEPEBOIUNKA,

- UISL CJIEMOTJIyXHX JIOMMYCKAeTCsl MPUCYTCTBUE AaCCUCTEHTA, OKa3bIBAIOIIETO YCIYTH TH(IOCYPAO-
MepeBoIrKa (MMOMUMO TPeOOBaHH, BHITIOTHAEMBIX COOTBETCTBEHHO JIJIS CJICTIBIX U TTYXUX);

3) JUTSL JIUT] C TSDKEIBIMU HAPYIICHUSIMHA PEUH, TIYXUX, CI1a00CIBIIIANINX JCKITUH U CEMHHAPBI,
MIPOBOIMIMBIE B YCTHOM (popMe, TPOBOASATCS B MUCBMEHHOH (opMme;

4) JUTSL MHBQJIAJIOB ¥ JIWI] C OTPAHWYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBbSI, MMEIOLIMX HAPYIIIe-
HHSI OTIOPHO-IBUTATEIHLHOI0 anmapara:

- JUISL JIUI] ¢ HApYIICHUSIMU OTIOPHO-IBUTATEIHHOTO amapaTta, HapylIIeHUSIMU IBUTATENIbHBIX (yHK-
[IUH BEPXHUX KOHEYHOCTEH MM OTCYTCTBUEM BEPXHUX KOHEUHOCTEH: MUChbMEHHBIC 331aHUS HAJUKTOBHI-
BalOTCSA ACCHUCTEHTY; BBINOJHEHUE 33/IaHUi (TECTOB, KOHTPOIBHBIX padoT), TPOBOJAUMBIE B MUCHMEHHON
dbopMe, MPoOBOAATCS B yCTHOM hopMe TyTeM orpoca, 6ecepl ¢ 00yUdaromuMcsl.
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10.

11.

12.

9. YueOHO-MeTOAMYECKOEe 1 MH(OPMAIIHOHHOE 0o0ecTiedeHue TN CIUTIINHbI

bepmant A. @., Apamanosuu U. I'. Kpatkuii kypc Matematuueckoro ananusa. — CII16.: 3parenscTBo
«Jlaaey, 2005.

Hanxko I1. E., [Too A. IT'., KoxkxeBaukosa T. S1. Beiciias MaTemMaTHKa B YIIPaXKHEHUSAX U 337a4ax: Yueo.
nocobue s By30B. — M.: OO0 «M3marensctBo ACT»: OO0, 2000. «M3naTenbcTBO «Mup u o6paszo-
BaHuey, 2014,

Harancon, W.I1. Kpatkuii kypc BeIcIIeld MaTeMaTUKHU [ DJIEKTPOHHBIN pecypc]: yueOHoe mocodue. —
Onektpon. gan. —  CII6.: Jlams, 2009. — 728 ¢. — Pexum pocryma:
http://e.lanbook.com/books/element.php?pll_id=283.

[Terpymko, U.M. Kypc Beiciieit maremaTuku. BBenenue B Mmaremarnyeckuii ananus. Juddepennu-
anbHOE HcuncaeHue. JICKIMU U MpakTUKYM [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue. — DIEKTPOH.
JIaH. — CIIb.: Jlanb, 20009. — 288 c. — Pexxum JIOCTYTIA:
http://e.lanbook.com/books/element.php?pll id=302.

[Terpymko, 1.M. Kypc Beiciel marematuku. HTErpansHoe ncuucienre. OyHKIUM HECKOJIBKUX T1e-
pemensbix. Juddepennmanbupie ypaBHeHUA. JIeknu v IpakTUKyM [ DIIeKTPOHHBIN pecypc] : yuebHoe
nmocobme. — DOnektpoH. man. — CII6.: Jlams, 2008. — 606 c. — Pexum npocryma:
http://e.lanbook.com/books/element.php?pll id=306.

[Tucemennsiit 1. T. KoHncnekT nekuumii no Beicuie matematuke. [lomubii kype. — M.: Beiciias mkona,
2013.

Canpnos A. A. Kpatkuii Kypc BbIciIe MaTeMaTHKH, TOM. 1, Tom 2. — I'po3Hsiit, 2014.

baraesa M. T. COopHUK 3a7a4 10 JUHEHHOW U BEKTOPHOW anredpe U aHAIUTUYECKOW reOMETpPUH.—
I'posubiit, UIIL I'THHA, 2007.

Hamaesa JI. I1I., Martamesa X. I1. MeTtoauueckoe nocoOue o uzydenuro paznena «Psapm». — ['po3Hslif,
WIIL TTHH, 2007.

Hamaesa JI. I1I., Cocmambexona JI. C. Coopuuk 3amau. Juddepennmanbupie ypaBHeHUs. — [ pO3HBIH,
WIIL TTHH, 2010.

MaromaeBa M.A., Hcaesa JI.M. Ilpaktuky™m no Beiciield Mmatemaruke. Yacts 1 (yueOHO-MeTOAMYE-
CKO€ 1moco0ue AJisl CTYJICHTOB SKOHOMUYECKUX crienuanbHocTeil). — ['posnsrit: UL TTHU, 2011.
MaromaeBa M.A., Hcaesa JI.M. Ilpaktukym 1o Bbiciield MatemaTuke. Yacts 2 (yueOHO-MeToanYe-
CKO€ 1moco0ue AJisl CTYJI€HTOB SKOHOMUYECKHUX crienuanbHocTei). — ['posnbrit: UIIL TTHTY, 2014.

9.2. MeToan4eckue yKa3aHus 1JIs1 00y4alOIMXCs 110 OCBOCHHIO M CIMILIMHBI (CM. IPHJIOKEHHE).

3a xadenpoit «Bpiciias u npukiagHas MaTEMaTHKa» B IJIaBHOM y4eOHOM KOPITyCe 3aKpeIIeHbI JIeK-

uoHHas ayautopus Ne 1-16, ayauropun a7s mpoBeAeHUs MpakTHUeckux 3anstuii NoNe 2-12, 2-27, 2-29,
2-31, 2-33, 2-35, 3-43, OONBIIUHCTBO U3 KOTOPBIX OCHAIICHO TA0IHIIAMH, TPahUICCKIM MaTEPHAIIOM, Yep-
TeXaMH 10 IMHEHHOM anredpe, sieMeHTaM BEKTOPHOU anredpbl, aHATUTHYEeCKON reoMeTpu, auddepen-
[MUATFHOMY HCYHCIICHHUIO (DYHKIMIA OJTHOW TIEpEMEHHOM, MHTETpaTbHOMY HcuucieHno. B aymutopun 3-10
pa3MeleH KOMITbIOTepHBIN Kiacc. Ha kadenpe UMeroTcst HHTepakTUBHAS JTI0CKa U TIPOEKTOP.
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Metoanueckue YKa3aHUuA 10 OCBOCHHUIO JTUCHUIIIMHBI «MarteMaTHKa»

1. Metoanueckue yKa3aHus JJIsi 00y4alOLIUXC 10 IVIAHMPOBAHWIO M OPTraHU3ALMM BpPeMEHH,
He00X0IMMOr0 /ISl 0CBOEHHSI TUCIMIIHHBI.

N3ydeHnne peKOMEHIyeTcsl HayaTh ¢ O3HaKOMJIEHHs ¢ paboueil mporpaMMoil AMCHUILINHBL, €€ CTPYK-
TYpOUi M COJIepKaHUEM pa3aesioB (Moayeit), GOHIOM OLEHOYHBIX CPE/ICTB, 03HAKOMHUTHCS ¢ Y4eOHO-METO-
JUYECKUM U MHPOPMALMOHHBIM 00€CIIeUeHHEM AUCHUIUINHBIL.

JucturuimHa « MaTeMaTHKay COCTOMT U3 CBA3aHHBIX MEXAY COO00I0 TeM, 00eCIeunBaOUINX OCIeN0-
BaTEJIbHOE U3yUeHHE MaTepuaa.

OOyuenue o qucuuIuinHe «MaTeMaTHKay OCYIIECTBIAETCS B CIeIyomuX hopmax:

1. AyautopHsbie 3aHATUS (JICKIIUH, TPAKTUYECKHUE).

2. CamocTosiTenpHas paboTta cTyZeHTa (IOAr0TOBKA K JIEKIUSAM, IPAaKTUYECKUM 3aHITUSAM, TECTaM U
MHBIM (pOpMaM NUCbMEHHBIX paboT, MHAUBUYaIbHAs KOHCYJIbTALMS C IIPEIoJaBaTesIeM).

3. MHTepakTuBHBIE (HOPMBI TPOBEACHUS 3aHATUN (KOJUIOKBUYM, JIGKIUS U JIP.(HOPMBI).

VY4eOHblil MaTepuas CTPYKTYPUPOBAH M M3y4YE€HHUE TUCLMIUIMHBI IPOU3BOJUTCS B TEMATUYECKOH IO-
cieoBaTenbHOCTH. Kak1oMy pakTHYeCKOMY 3aHITHIO H CAMOCTOSITEIbHOMY H3yYSHHIO MaTepHaia mpej-
IIECTBYET JICKIHA 110 TaHHOK Teme. OOydaronmecs CaMOCTOSATENEHO MMPOBOAAT MPEIBAPUTEILHY IO TIOTO-
TOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE M TBOPUYECKOE yUaCTHE B 00CYKIEHUN TEOPETUYECKUX BOIIPOCOB,
pa3bope mpoOIEMHBIX CUTYAIMi U IOMCKOB IyTeH WX pemeHus. MHOTHe MpoOieMbl, H3y4aeMbIe B Kypce,
HOCAT JIMCKYCCHOHHBIM XapakTep, YTO MpeaIojaraeT HHTepPaKTUBHBINA XapaKkTep MPOBEACHUS 3aHATUN Ha
KOHKPETHBIX IPHMEpPaXx.

Omnucanue nocnen0BaTeIbHOCTH J€HCTBUI 00yYaroLerocs:

[Tpu n3ydeHun Kypca cieayeT BHUMATENbHO CIyIIaTh M KOHCIIEKTHPOBATh MaTepHall, U3JlaraeMblii Ha
ayJUTOPHBIX 3aHATHX. J[J1s1 ero moHMMaHUs U KaueCTBEHHOTO YCBOCHHUSI PEKOMEH/IyeTCs Cleyrolas mo-
CJIEI0BATEIbHOCTD ACHUCTBUN:

1. TTocne okoHuUaHMsI yUeOHBIX 3aHATHH JJIS 3aKPEIUICHUS] MaTeprana IpoCMOTPETh U 001yMaTh TEKCT
JIEKLMH, POCITYIIaHHOM CerojHs, pa3odpaTh paccMOoTpeHHbIe pumepsl (10 - 15 MuHyT).

2. Ilpu NOATOTOBKE K JIEKLUH CJIEAYIOIIErO JHs MOBTOPUTH TEKCT MPEbLAYIIEH JeKIUH, TOyMaTh O
TOM, Kakasi MOXKeT ObITh cieayromas Tema (5 - 10 munyT).

3. B Teuenue Henenu BHIOpaTh BpeMs A paboTHI ¢ IUTEpaTypoil B 6nbiamnoTeke (o 1 gacy).

4. Tlpu MOATOTOBKE K MPAKTHYECKOMY 3aHSATHIO TOBTOPUTH OCHOBHBIE IOHATHS IO TEME, U3yUUTh IIPH-
Mepbl. Perias KOHKpETHYIO CUTYaIHIO, - TPEIBAPUTEIIBHO OHATh, KAKOH TEOPETUUECKUI MaTepHuai HyKHO
UCTOJIb30BaTh. HaMETHTH TIaH perieHws], MorpoOOBaTh Ha €T0 OCHOBE PEIINTH | - 2 MPaKTUYECKHE CUTYya-
LIUH.

2. MeToau4eckue yKa3aHusi o paéore o0y4yaroumuxcsi BO BpeMs poBeIeHusl JeKIHii.

Jlexuuu naroT 00ydaromMMcs CHUCTEMATU3HPOBAaHHBIE 3HAHUS MO AMCLUUILIMHE, KOHIIEHTPUPYIOT UX
BHUMaHUE Ha HanOoJIee CI0KHBIX ¥ BaXXHBIX BOTpocax. JIEKIIuu 0OBIYHO U3NIATaloTCs B TPAIUIIMOHHOM HITH
B po0ieMHOM cTHJIe. J{J1st CTy/IeHTOB B OOJIBIIMHCTBE CITydaeB B MpoOieMHOM ctuuie. [IpoOiieMHbIN CTHITh
MO3BOJISIET CTUMYJIMPOBATh aKTUBHYIO TTO3HABATEILHYIO IEATEIHHOCTh OOYYAIOIINXCS M UX UHTEPEC K JIUC-
LIUIUTMHE, (POPMHUPOBATh TBOPUECKOE MBIIIJICHHE, TPUOEraTh K MPOTUBOIIOCTABIICHUSM U CPaBHEHUSIM, Jie-
naTh 0000IIEHNS, aKTUBU3UPOBATh BHUMAHUE O0YUAIOIINXCs MMyTeM MOCTAHOBKH MPOOJIEMHBIX BOIPOCOB,
MOOMIPSTH TUCKYCCHIO.

Bo Bpems TeKIIMOHHBIX 3aHATUH PEKOMEHYeTCsl BECTH KOHCIIEKTHPOBAaHUE Y4eOHOTO MaTepuana, 00-
paiath BHUMaHue Ha (pOPMYJIMPOBKHU U KaTErOPUH, PACKPHIBAIOLIUE CYyTh TOTO WM WHOTO SIBJICHUS, WU
MIPOLIECCOB, BHIBOJIBI M MIPAKTUYECKUE PEKOMEH/IAIINH.

KoncnekT nekuuu gydiie moapas3aensaTh Ha MyHKTHI, COOJI0/1ast KPaCHYIO CTPOKY. DTOMY B OOJIBITION
CTeTeHHu OYyAyT CIIOCOOCTBOBATH BOMPOCHI IJIaHa JICKINH, TpeI0KEeHHbIE TpernoaaBaTensM. Cienyer 00-
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pamaTh BHUMaHKE Ha aKIIEHTHI, BEIBOJIBI, KOTOPBIE JeTIaeT MPEnojaBareib, OTMeuasi HanboJiee BaKHbIE MO-
MEHTBHI B JICKITHOHHOM MaTepualie 3aMEYaHUsIMHU «Ba)KHOY, «XOPOIIO 3aIIOMHUTEY H T.11. MOXHO JeNIaTh 3TO
Y C MTOMOIIIBIO Pa3HOIBETHBIX MapKEPOB WM Py4eK, TIOJUCPKUBAsi TEPMUHBI U ONIPEICICHUSI.

[lenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpaIlieHul, ab0peBuaTyp u cuMBOJI0B. OTHAKO
IpH JaibHelIe paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIyUIlle 3aMEHUTh OOBIYHBIMHU CIIOBAMU JIJIsl OBICTPOTO
3pUTEITBHOTO BOCIIPUATHUS TEKCTA.

PaGoTast HaJlT KOHCTIEKTOM JIEKIIUH, HEOOXOIMMO UCIIOJIh30BATh JIUTEPATYPY, KOTOPYIO PEKOMEHI0BA
npernoaBaTenb. VIMEHHO Takas cepbe3Hasi, KpONOT/IMBas padoTa ¢ JIEKIMOHHBIM MaTEPUATIOM TO3BOJIUT
ri1y0OOKO OBIIA/IETh TEOPETUICCKUM MATEPHUATIOM.

TemaTuka nexuuii naetcs B paboyeil mporpaMme JUCIUTUINHBL

3. MeToauyeckne ykazanusi 00y4arouaMcsi o MOAroTOBKe K NPAKTHYECKUM 3aHIATHSIM.

Ha mpakTuueckux 3aHSATHIX TPUBETCTBYETCS aKTHBHOE y4acTHE B 0OCYKICHUU KOHKPETHBIX CUTYya-
U, CIIOCOOHOCTh HA OCHOBE TOJYYCHHBIX 3HaHUH HaXOIUTh Hanboliee Y3PPEKTHUBHBIC PEUICHUS ITOCTAB-
JICHHBIX TPO0JIeM, YMETh HaXOAUTh TIOJIE€3HBIN JOMOTHUTEIBHBIN MaTepUal IO TEMATUKE CEMUHAPCKUX 3a-
HATHH.

CryneHTy peKOMEHyeTCsl CIeAYyIoMasi CXeMa MOArOTOBKH K MTPAKTUYECKOMY 3aHSATHIO:

1. O3HaKOMJICHHUE C TUTAHOM MPAKTUYECKOTO 3aHSATHS, KOTOPBI OTPaXkaeT COJICPIKAHHE MPEIOKEH-
HO# TEMEL,

2. IIpopaboTaTh KOHCIIEKT JICKIIHIA;

3. IlpounTarh OCHOBHYIO JIUTEPATYPY.

B mporiecce moAroToBKM K MPAKTHYECKUM 3aHITHSM, HEOOXOMMO 00paTHTh 0c000C BHUMAaHKE Ha Ca-
MOCTOSTEIBHOE N3yUYeHUE PEKOMEHI0OBAHHOM IuTepaTyphl. [Ipu Bceii MOTHOTE KOHCTIEKTUPOBAHHS JIEKLIUU
B HEH HEBO3MOXKHO M3JIOKUTh BECh MaTepHal M3-3a JIMMUTA ayIUTOPHBIX YacoB. [103TOMYy caMoCTOsTE b=
Has paboTa ¢ ydeOHMKaMH, Y4eOHBIMHU [TOCOOUSMU, HAYYHOH, CIIPAaBOYHON JIUTEPATYpOil, MaTepHaIaMu 1e-
puoarueckux u3ganui U MHTepHeTa sBisiercss Hanbosee I3PPEKTUBHBIM METOJIOM MOJIYUYSHHS JOTOTHH-
TEJNBHBIX 3HAHWH, MMO3BOJISIET 3HAYUTEIHHO aKTHBU3UPOBATH MPOIECC OBJIAACHUS MH(POPMAIUEH, Criocoo-
CTByeT OoJiee rIyOOKOMY YCBOCHHIO H3y4aeMOoro MaTepuaina, GopMupyeT y CTyI€HTOB OTHOIIEHUE K KOH-
KpEeTHOI npoGiieMe. Bce HOBBIE TIOHATHS 110 M3y4aeMOi TeMe HEOOXOIMMO BBIYYHTh HAaU3yCTh M BHECTH B
rjoccapuii, KOTOpBIN 11e1eco00pa3HO BECTH C CaMOro Havajla U3y4eHUs Kypca;

4. OTBEeTUTH HA BOTPOCHI IUTaHA MPAKTUYECKOTO 3aHATHS;

5. BEIMOTHUTH ToMalllHee 3aJaHue;

6. IIpopaboTaTh TECTOBBIE 3a/IaHUS U 33]1a4H;

7. Ilpu 3atpynHeHusix chopMyIHpoBaTh BOMPOCH K MPENOAaBaTEeNIo.

PesynbraT Takoi paboTHI JOKEH MPOSBUTHCS B CIOCOOHOCTH CTYJI€HTa CBOOOJIHO OTBETUTH HA TEO-
peTHUYeCKHe BOIMPOCH MPAKTHKyMa, BBICTYNATh M Y4acTBOBATh B KOJUIEKTUBHOM OOCYKJIEHHUU BOIIPOCOB
M3y4aeMO TeMBI, TPABUIIBLHO BBIMOJHATE MPAKTUYECKUE W HHBIEC 3aJJaHHsI, KOTOPBIE TAIOTCs B POHIE OIIe-
HOYHBIX CPEJCTB AUCUIUTLIHHBIL.

4. MeTroauyecKue yKazaHHus 00y4alOMMMCS 110 OPTraHU3alii CAMOCTOATEILHOH padoThl.

ey opraHu3anuy caMOCTOSTENHHOM paOOTHI MO TUCHUILINHE «MareMaTukay - 3TO YrIyOJIeHHe U
paciiMpeHue 3HaHUil B 00JacTH MaTeMaTHKH, (opMHpOBaHHE HaBbIKA M MHTEpeca K CaMOCTOSATEIbHON
O3HABaTEIbHON AESITEILHOCTH.

CamoctosiTenbHast paboTa 00y4aronuxcs SABISETCS BRKHEUIIIMM BUIOM OCBOCHHS COACPIKAHHMS JTUC-
OUITIIUHBI, IIOATOTOBKH K HpaKTI/I'-IeCKI/IM 3aHATUSIM U K KOHTpOJ'II)HOI\/’I pa60Te. CIO)Ia K€ OTHOCATCA U cCaMO-
CTOATENbHOE YIIyOJIeHHOE U3yUYeHHEe TeM AUCHUILTUHBL. CaMocTosATeNnbHas paboTa mpeacraBiseT coboit
MTOCTOSIHHO JCHCTBYIOIIYIO CUCTEMY, OCHOBY 00pa30BaTEILHOTO MPOIECCa U HOCUT HCCIIEI0BATETHCKUM
XapakTep, UYTO MOCITYXHUT B OyIyIllleM OCHOBAaHWEM JJIs HAMMCAHUS BHIMYCKHOW KBaJIM(UKAIIMOHHOW pa-
6OTI)I, HpaKTI/I‘—IeCKOFO HpI/IMeHeHI/ISI HOJ'Iy‘—IeHHI)IX 3H3HPII>1.
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Opranu3zanys caMOCTOSTEIbHOU paboThl 00YyYarOIIUXCSl OPUEHTUPYETCS Ha aKTUBHBIE METO/IbI OBJIa-
JICHUS 3HAHUSIMU, PA3BUTHE TBOPUECKUX CIIOCOOHOCTEH, MEPEX0/l OT MOTOYHOTO K WHIANBUIAYATH3UPOBAH-
HOMY 00y4YEHHI0, C YYETOM NOTPEOHOCTEN U BOZMOKHOCTEH TMYHOCTH.

[IpaBwibHAsE OpraHU3alvs CAaMOCTOSTENIBHBIX YI€OHBIX 3aHATUN, UX CUCTEMaTHYHOCTb, IIeJIeco00pas-
HOE IJIaHUPOBaHKE Pabovero BpeMeHH MO3BOJISIET CTYI€HTaM Pa3BUBATh YMEHUS U HABBIKU B YCBOCHHUH U
CUCTEMAaTH3aINH TPUOOPETAeMbIX 3HAHHI, 00ECTICYNBATh BEICOKHI YPOBEHB YCIIEBAEMOCTH B TIEpUO 00Y-
YEeHMUs], MOJIyYUTh HABBIKU MOBBIIICHUS MTPO(ECCHOHATBHOTO YPOBHSIL.

CamocrosTenbHas paboTa pearnu3yeTcs:

- HEMOCPEICTBEHHO B MPOIlecce ayIMTOPHBIX 3aHATUHN - HA JICKIUAX, TPAKTUUECKUX 3aHATHUSAX;

- B KOHTAaKT€ C IIPerojaBaTelieM BHE PAMOK PACIIUCaHUs - Ha KOHCYJIBTAIUSAX TI0 Y4eOHBIM BOIIPOCaM,
B XOJI€ TBOPYECKUX KOHTAKTOB, MPH JUKBUIAIUH 33/I0JKEHHOCTEH, TPU BBIMOIHEHUH WHIAUBUAYAIbHbBIX
3alaHuN U T.1.

- B OubOmuoTeke, noma, Ha Kadeape npu BHIMOJHEHUH O00yYarOIMUMCS YIEOHBIX U MPAKTHYECKUX 3a-
nad.

Bunest CPC u kputepuu orieHOK

(o 6ampHO-peliTuaToBOM cucreme [ THTY, CPC onenuBaercs B 15 6amioB)

KonTponbnas pabota

Komnoksuym

Tembl 1151 caMOCTOSITENNbHOM PaOOTHI MPOIKCAHBI B paboueil mporpaMme AUCUUTIITHHBL. DPPEKTUBHBIM
CPEICTBOM OCYIIECTBICHHUS OOYYArOIIMMCS CAMOCTOSATEIHHONW PabOTHI SBISETCS JICKTPOHHAS WHPOpMa-
[IMOHHO-00pa3oBaTeNIbHas Cpe/ia YHUBEPCUTETA, KOTOpasi 00ecreynBaeT JOCTY M K y4eOHbIM TIaHaM, pabo-
UM MPOTrpaMMaM JUCITUIUIAH (MOIYJIeH ), TPAKTHK, K U3JaHUSIM JIEKTPOHHBIX OMOIMOTEYHBIX CHCTEM.
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Honent kadeapsr «BITM» ./gfa/%y /Matamesa X.I1. /

COI'TACOBAHO:

3aB.kadenpoit «BullM» C/%/m/b [ Tauaes A.M./
3aB.kadeapoit « MBT» % [Anucynranosa 3.J1./

Jupexrop TYMP % g - / Maromaena M.A./
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