[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OV0: N MHUECTPEPETBOHAYKH U BBICILIETO OBPA3QOBAHUS POCCUMCKOM ®EJEPALIAN

JlomKHOCTE: . . ~ s
i noﬂﬂyggg%ggwg% T'OCYIAPCTBEHHDIii HEOTHHO TEXHUYECKUI YHUBEPCUTET

VHMKabHBI MPOrPAMMHbIFE KITI0Y: uMeHun akagemMuka M. /I MIILJIMOHIIUKOBA
236bcc35c296f119d6aafdc22836b21db52dbc07971a86865a5825f9fa4304cc

«YTBEPXJIAIO»

£  Tlepmbiit TPOPEKTOP

PN \I{:I"-.F-.‘%.I“aﬁpaGeKOB

2022r.

PABOYAS ITPOT'PAMMA
JncununimHbl

«MareMaTuKa»

HanpagieHnune noaroroBKu

38.03.04 I'ocygapcTBEHHOE U MYHUIIUNIATIBLHOE YIIPABJICHUE

HanpasiaenHocTs (mpoduiib)

«["ocynapcTBeHHasi 1 MyHHIIMIIATbHAS CITYKOa»

KBanuduxanuys

baxanasp

I'ox Hauama moaroroBku — 2022

I'po3nbrii — 2022

1. Ilesu u 3axa4M AUCHUTLTIHHBI



Heabo MaTemaTHueckoro ooOpas3oBaHMs OakajaBpa sBisSeTCA: OOydEeHHE CTYJICHTOB
OCHOBHBIM TIOJIO)KEHUSIM M METOJaM MAaTEMAaTHKH, HaBbIKAM IIOCTPOEHHSI MaTeMaTHYECKUX
JI0Ka3aTeIbCTB MyTeM JIOTHYECKUX PACCYXKACHUMN, METO/IaM PEIIeHUS 3a/1a4.

3agayamMu  u3ydeHHs JMCUMIUIMHBL ~ SBJISIETCS  OOydeHHE  CTYAEHTOB  OCHOBHBIM
MaTeMaTHYeCKUM METOJIaM, WX 3HAKOMCTBO C Pa3jIMYHBIMU MPHIOKEHUSIMH ITHX METOAOB K
pEIICHUIO MPAKTHYECKUX 33Jad4, JieJiasi MPH 3TOM YIOp Ha T€ pa3/esibl MaTeMAaTHKH, KOTOPHIE B
COOTBETCTBUHU C y4eOHBIMU IUIAHAMH HMMEIOT Ba)XHOE 3HAYCHHE YIS TOTO WJIM HHOTO TPOQHIIL
MOJITOTOBKH CIIEIIUATHCTOB.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

Maremaruka oTHocuTCs K biioky 1 o0s3aTenbHOM 4acTH yueOHOTO IJ1aHa.

OCHOBO# OCBOEHHSI TAHHOW y4eOHOW AMCHMIUIMHBI SBISIETCS IIKOJBHBIA KypC MaTeMaTHKH.
DJNeMeHThl HEKOTOPBIX pa3feiioB MaTeMaTHKH, W3Y4aeMbIX B By3e (BEKTOpHas anredpa,
maddepeHanbHOe W MHTETPATBHOE MCUYUCIEHUS (YHKIUH OJHOM TEepeMEHHOH, aHaIuTHYecKas
reOMEeTpHs), 3aJI0’KEHBI B IIKOJILHOM Kypce MaTeMaTHKH; 3HAaHHE 3THUX AJIEMEHTOB 00s3aTEIbHO KaK
TSl YTIIyOJEHHOTO M3YYEHHUS YKa3aHHBIX pa3zielloB MaTEMAaTHKH B BY3€, TaK M JUISI OCBOCHHS TaKHX
paszenoB, u3ydeHrne KOTOPBIX MPEAYCMOTPEHO TOJIBKO B BHICIICH MaTemaTHke (auddepeHmanibHoe
ucUuClieHne (YHKIHMH HECKOJBbKHX IEPEMEHHBIX, MU QPepeHIINAIbHbIE yYpaBHEHHS, BBHIYHCICHHE
YHCIOBBIX XapPAKTEPUCTHK CIyYalHBIX BEJMYMH, WCIOJIh30BAaHHE MAaTEMAaTHYEeCKUX METOJIOB
00pabOTKU CTATUCTUUYECKUX JAHHBIX U APYTHUE).

JlaHHasT TUCHIMTUIMHA SBIISIETCS TIPEIIIECTBYIOMIEH IS CIEAYIOIMINX €CTECTBEHHOHAYYHBIX U
o0menpoecCHOHANBPHBIX ~ YU4EOHBIX JAUCIMILINH, TPEIYCMOTPEHHBIX B  Y4€OHBIX IUIaHaX
cnenuaibHocTelt  HampaBieHus — «l'ocymapcTBeHHOE W MYHHMIMIAIBHOE  YIPaBICHHUE»:
«Muadopmatrka», «MeToapl NMPUHATHS YIPABICHUECKUX pelieHui», «CoIuanbHO-IKOHOMUYECKas
CTaTUCTHKA», «CUCTEMHBIN aHAIN3Y, « DKOHOMHKO-MAaTeMaTHUECKOe MOAECTUPOBAHUE B YIIPABICHUNY,
«MatemaTtndeckre METO bl U MOJIENIA B SKOHOMHUKE.

3. llepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUYeHHS N0 JUCHMILIMHE (MOYJ110),



COOTHECCHHBIX ¢ HHAUKATOPAMH JOCTHKCHU S KOMIIeTeHII il

Tabnuua 1

ILnanupyemble pe3yJibTaThl

Koa nmo ®10C NuauxaTopsl 10CTHKEHUS 00y4yeHH MO0 TUCHUILINHE
(3YB)
OobmenpodgeccuoHaNbHbIE

- 3HaTbh: METOJbl pELICHUs
CUCTEM JINHEHHBIX YPABHEHUH,
T depeHInpoBaHUs u
MHTETPUPOBAHUS,
HCCIIEeN0BaHUs byHKIIU]

VK-1.1. Beibupaer OJTHOTO " HECKOJIbKUX

UCTOYHUKU MHPOpMaIUH, MIEPEMEHHBIX;

aJICKBATHBIE ITOCTABJICHHBIM - yMeTh: COCTaBJIATh

YK-1 Cnocobex
OCYILIECTBIISITH TIOUCK,
KPUTHYECKHUI aHAJIN3 U
CUHTE3 UH(pOpMaIH,
MIPUMEHSTh CUCTEMHBIN
MOAXO/1 ISl peIIeHus
MTOCTABJICHHBIX 33]1a4;

3a1auam;
VK-1.3. Ucnonp3yer 3HaHUSA
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U
o6menpodeccuoHaATbHBIX
JMICIIATUTAH, HEOOXO0JMMBIX
JUTSL PEIICHUS] THTIOBBIX 32149 B
npo¢eCCHOHAIBHON 00J1aCTH;

YpaBHEHUS MPSIMBIX U KPUBBIX
JAHUH Ha IUIOCKOCTH U B

IPOCTPAHCTBE,
g depeHInpoBaTh u
UHTETPUPOBATh, HCCIIEOBAThH

(GYHKIIUYA OJHOU U HECKOJBKUX
MEPEMEHHBIX HA BKCTPEMYM,

pemarb MpoCTenIIme
nuddepeHnnanbHbIC

YpaBHEHUS; - - - - BJaJeTh:
OCHOBHBIMU 3aKOHaAMU

MaTeMaTUKH, HEOOXOJAUMBIMA
JUTSL pEIICHNS] TUTIOBBIX 337124 B
npodeCCHOHAIBHOM 00J1aCTH

OIIK-2 CnocobeH
pa3palaTbIBaTh
pealin30BhIBAThH
yIIPaBJICHYECKUE PEIICHUS,
MEpbI PETYIUPYIOIIETO
BO3JEHCTBHSA, B TOM YHCIIE
KOHTPOJILHO -HaJI30pHBIC
(GYHKIMH, TOCYAapCTBEHHBIE
Y MyHULIUTIATbHBIC
MPOrpaMMbI Ha OCHOBE
aHaJIM3a COIHAILHO-
SKOHOMHYECKHUX;

OIIK - 2.2. Ucnonb3yeT
BEPOSITHOCTHBIC
MaTeMaTHYECKUE METOIBI U
METO/Ibl MATEMATHYECKOMN
CTaTHCTUKH JUIS PEIICHUS
COIMAJIBHO-DKOHOMHUYECKHX
3a7a4, 000CHOBEIBATh
MOJIy4YE€HHBIE C UX TTOMOIIBIO
pe3yabTaThl;

- 3HATB: MaTeMaTU4YeCKHeE
METOIBI 00paboTKH
AKCIIEPUMEHTAIIbHBIX JTAHHBIX,
OCHOBHBIC TIOJIO)KCHHS TEOPUHU
BEPOSITHOCTEH u
MaTeMaTUYECKOH CTaTUCTUKU

- YMeTb: HaXOJUTh YUCIOBBIC

XapaKTePUCTUKH  CIy4alHBIX
BEJIMYMH, HCIIOIb30BaTh
MaTEeMaTHYECKUE METOJIbI MPH
00paboTKe  CTaTHUCTHYECKHX
JIAHHBIX

- BJAJeTh: BEPOSTHOCTHBIMHU

MaTeMaTH4YeCKUMU MeETOJaMHU
U METOJIaMU MaTeMaTHYECKOU
CTaTUCTHKH IS pELIeHUs
COLIMAJIBHO-DKOHOMMYECKUX
3ajad, 000CHOBBIBATh
MOJIyYEHHBIE C MX IOMOIIBIO
pE3YIBTaTHI;




4. O0beM MCUMIJIMHBI M BU/ABI Y4e0HOH padoThl

Tabnuua 2
Bcero /3. el Pa30uBKka no cemecrpam
Bux yueGHoii paGoTsI ODO (B HEETIO), U 0O3®O0 (no cemecTpam), 4
0®0 | 0300 1 2 3 1 2 3

KonrakTtHas padora
(Bcero) 200/5,6 | 100/2,8 | 2-0-2 2-0-2 2-0-2 | 17-0-17 | 16-0-16 | 17-0-17
B TtoM uuce:
Jlexiu 100/2,8 50/1,4 34 32 34 17 16 17
IIpaKTiIeckne 3aHATHA 100/2,8 | 50/1,4 34 32 34 17 16 17
(I13)
CamocTosiTebHAst 412114 | 5121142 | 150 150 112 172 170 170
pabora (Bcero)
B TtoM uuce:
BBITTIOJITHCHUEC
THCBMCHHOM 90 90 30 30 30 30 30 30
CaAMOCTOATCIBbHOU
paboThI
H3YHCHHC BOLPOCOB, 322 422 122 100 100 140 140 142
BeiHECeHHBIX HAa CPC
Obmasn 612/17 | 612/17 | 220/6,1 | 194/5,4 | 198/55 | 204/57 | 202/5,6 | 206/5,7
TPYA0EMKOCTh

5. Conep:kaHue y4eOHOM JUCHUNIMHBI

Tabm. 3 cocTaBiieHa B COOTBETCTBUH C JaHHBIMH aYﬂHTOpHOﬁ Harpys3ku, IpuBE€ACHHBIMU B

TaoJI. 2, a COACPKAHUE BOIIPOCOB, BBIHCCCHHBIX Ha JICEKIMUOHHBLIC H NPAKTUYECKHE 3aHATHA

(myHKTBI 5.2, 5.3), onipeiesieHO ¢ YYETOM UX BaXXHOCTH ISl M3Y4YEHHUS, KaK caMOro pasjiefia, Tak 1

MOCIICYIONUX Pa3eiioB Kypca MaTEeMAaTHKH, a TAaKKe MX POJIHU JUIS M3YYCHHs OOCCIeUuMBaeMBbIX
(mocnenyrommx) yaeOHbIX AUCHUTUIINH.

5. 1. Pa3jenbl AMCUMILIMHBI M BUJbI Ay TUTOPHBIX 3aHIATHIH

Tabauua 3

Ne Pacnpenesnenne yacoB mo BuAaM 3aHATHIA
y HanmenoBaHue pa3aena IuCHUTIHHBI
wn JK n3 Bcero
1 cemectp
Bcero 34 34 68
1 | Jluneiinas anrebpa 10 10 20
2 | DaeMeHTHl BEKTOPHOI anredpbl 6 6 12




3 | AHanuTHYecKas TeoMeTpHs 8 8 16
4 | Teopus mpenenoB U HEMPEPHIBHOCTD (PyHKINH 10 10 20
2 cemecTp
Bcero 32 32 64
ndpdepeHunanbHOE HCUUCIeHUE PYHKIUM OJTHON
g | Aubdep I dynkuwmii on 12 12 o4
mepeMeHHOM
6 Huddepennmansaoe ucuucienne QyHKIHA HECKOIBKUX 8 8 16
IEpEMEHHBIX
7 | UaTerpanbHoe ncurciaeHue GyHKINN OAHOW MepeMEeHHON 12 12 24
3 cemecTp
Bcero 34 34 68
8 | duddepenunanbabie ypaBHEHUS 16 16 32
OCHOBBI TEOPHH BEPOSITHOCTEH U MaTeMaTUUYECKON
9 pHit Bep 18 18 36
CTAaTUCTHUKHN
Hroro
5. 2. JlekninoHHbIE 3aHATHSA
Tabnuuya 4
NoNo HaumeHoBaHue
o/ | PasRena Conep:xanue pasesoB
JUCIMILJINHBI
1 cemecTp
1 2 3
Onpenenurenu 2-ro U 3-T0 TOPSAKOB M WX CBOWMCTBA. Beruncienue
onpenenuTeneii. MuHopsl u anredpandeckue nonoHeHus. OnpeaenuTend N-
1 | JIuneiinasi anreépa | [0 MOpsiaKka. PelIeHHE CHCTEM YPaBHECHHH C IOMOIIBIO OIPEACITUTENCH.
Martpuiel 1 aeiictBus Haa HuMU. OOpaTHas maTpuiia. MaTpHUHBIH CIOco0
pElIeHNs] CUCTEM JIMHEWHBIX ypaBHeHUU. Meron l'aycca pemieHus cucrem
JIMHEHHBIX YPaBHEHUN
Ilonatne Bekropa. JIuHelHbIE oOllepauuMu HaJx BekTopamu. JInHelHas
9 DJIeMeHTbI 3aBUCUMOCTb BEKTOPOB Ha IUIOCKOCTH. basuc Ha miockoctu. Ilpoeknus
BEKTOPHOM BEKTOpa Ha 0Cb. CKaJsIpHOE, BEKTOPHOE, CMELIAHHOE IPOU3BE/ICHUSI BEKTOPOB
anredpbl U HX CBOMCTBA. ['€OMETpUYECKHMU CMBICI BEKTOPHOIO M CMELIAHHOTO
IIPOU3BEICHUN




AHaIUTHYECKAA
reoMeTpus

YpaBHEHHs NPSAMOM Ha IIOCKOCTH. YTOJ MEXAY ABYMs IpsMbIMHU. Touka
IIEpECEUCHHUs] JBYX MpPSAMBIX. YCIOBUS MapajUIEIbHOCTH U YCIOBHUE
NEPHEHIUKYIAPHOCTH JBYX HpAMBIX. PaccTosiHME OT TOUKM 1O IPSIMOH.
Jlenenue oTpe3ka B JaHHOM OTHOlIeHHUHU. [ iomans Tpeyroabauka. Kpussie 2-
ro MOpsAAKa: OKPYXKHOCTb, UIMIC, Tunepbona, mnapabosa. YpaBHEHUS
IUIOCKOCTH. B3auMHOE pacronoKeHue IByX INIOCKOCTEN. Y PaBHEHHUS NPAMON
B [IPOCTPAHCTBE. B3anMHOE pacnoiokeHue npsMoi 1 IockocTu. Touka nepe-
CEYEHUSI IPSIMOM C IIIOCKOCTHIO

Teopus npenesion

Ilpenen GpyHkumu mpu x — +00, X — —00, X —> X,. beckoHeuHo Mainbie QyHKIHH.

Orpannvennsie GpyHknun. beckoneuno Oomnbinue GYHKIHU U UX CBA3b ¢ OECKOHEYHO
MaJbIMA ~ (DYHKIHSIMH. OcHOBHBIE TeopeMbl O Tmpenenax. PackpeiThe

. 0 o
HEONpENETEHHOCTEN BHUaA —, —.
o0

¢ynkunu. Toukn pa3peiBa 1 uX Kinaccudukaius. CBOWCTBA HEMPEPBIBHBIX (PYHKITHIA:
OTPaHUYEHHOCTh, CYIIECTBOBAaHHE HAWOOJNbIIEro W HAMMEHBIIEr0 3HAYCHU,
ITPOMEXYTOYHbBIX 3HAUCHUI

3ameuarenbHble TpeAensl.  HempepbIBHOCTH

2 cemecTp

JAuddepenuuanbHoe
HcyMcaeHne
GyHKIUM OTHOM
nepeMeHHOn

[Ipon3BoaHbIE OCHOBHBIX dJIeMEHTapHBIX GyHKuH. Auddepennman GyHKIMHA U €ro
reomerpudeckuii cMbich. CBs3b quddepennmana ¢ mpou3BoaHoi. VHBaprHaHTHOCTD
¢dopmbl muddepennuana cioxHoi QyHKImH. CBs3b MexIy (G epeHIUpyEMOCTHI0
W HempepbiBHOCTHIO.  [lpuMmeHenuwe  guddepeHimara K  MPUOIMIKESHHBIM
BbaucienusM. [IpousBognbie u auddepeHnnanpl BeICIMX TOPSIaKoB. OCHOBHEIE
TeopeMbl 0 JuddepeHIupyeMbix QyHKIMIX: TeopeMbl Depma, Pomms, Jlarpamka,
Komm. IIpaBuno JlomuTasiss ©  €ro  UCHOJb30BaHUE  JJIA  PACKPBITUS
HeomnpeneneHuocteld. McecnenoBanne (GyHKIMH C IMOMOIIBIO MPOM3BOAHON. Touku
skcTpemyma QyHkimu. HeoOxommmoe M JI0CTaTOYHOE YCIOBHS CYIIECTBOBAHHS
skcTpemMyma. HaxoxaeHue HamOONBIIEr0 W HAWMEHBIIEro 3HAYeHWH (YHKIIWH,
muddepenmpyemoit Ha oTpeske. MccmenoBanue BBITYKIOCTH (QyHKIHA. Todukd
neperuda. AcuMnToThl rpaduka Gyskimu. OO0IIas cxemMa HCCIeq0BaHus PYHKIIUU 1
rocTpoeHus e€ rpaduxa

Anddepennuanbuoe
HCUYMCIeHne
bynkuumii
HECKOJIbKUX
nepeMeHHbIX

QDYHKIINN HECKOIBKUX TIepeMeHHbBIX. O0IacTh onpeneneHus, TNHAHA YPOBHS () yHKITHH
IBYX repeMeHHbIX. [Ipenen u HenmpepsIBHOCTH (PYHKIIMH IBYX MEpeMeHHBIX. YacTHBIE
npousBoankle. [lomabril quddepennuan. DkcTpeMyM (QYHKIIUU OBYX MEpeMEHHBIX.
HawnGonpmree 1 HanMeHbIIee 3HAYEHUST (QYHKIWN JBYX NEPEMEHHBIX B 3aMKHYTOH
obnactu. Ilpom3BogHas mo HampaBieHHio. I'paaweHnt. KacartenpHas IIOCKOCTh U
HOpMajJdh K TIOBEPXHOCTH. Merog HaWMEHBIINX KBaJIpPaToB 00paOOTKU
9KCIEPUMEHTAIBHBIX JaHHBIX




HNHuTerpaasHoe
HCYHUCJICHHEe
(pyHkuumn ogHoi
nepeMeHHOn

[lepBooOpa3nas. HeonpeneneHHblii UHTErpal U €ro cBoWcTBa. TabiuIla OCHOBHBIX
HHTErpasoB. OCHOBHBIE ~ METOABI  MHTETPUPOBAHMS:  HEMNOCPEICTBEHHOE
MHTErpUpoBaHKe, METOJ MOACTaHOBKHU. VHTerprupoBanue no yactaM. KommiekcHsie
yrcia. Anredpandeckast popMa 3amucy KOMILDIEKCHOT'O Yucia. MOIynb B apryMeHT.
JeiicTBUA HaJ KOMIUIEKCHBIMHM 4MciIaMH. TpUTrOHOMeTpHueckas M IoKa3aTelbHas
¢dopmbl 3amucu KomIuiekcHoro umcina. ®opmyna Myaspa-Jlamnaca. MHOrowseHsl.
Teopema bezy. OcHoBHast Teopema anreOpsl. PasiokeHre MHOTOWICHA HA JIMHEHHBIC
Y KBaJpaTHbIC MHOXKUTENU. PanmoHanbHbie APOOH U pa3ioKeHHe MPaBUILHON Apoor
Ha mpocredmme apodbu. VHTerpupoBanue mpocredmmx apodeil. MHTerpupoBaHue
palMoHanbHBIX ApoOed. MHTerpupoBaHHEe MPOCTEHIINX TPUTOHOMETPUUECKUX
¢bynkuuii. UaTerpupoBanne nppanuoHanbHbIX GyHKIMA. OnpeneneHHblii HTerpal
KaKk Tpeden UHTerpajbHOM cymMMmbl. Teopema cymiectBoBaHusa. (CBoOMCTBa
onpeneneHHoro nurerpania. Teopema o cpeqHeM. Teopema o MpoOU3BOIHONM MUHTErpaia
no TnepeMeHHOH BepxHell rpanune. @Popmyna Herorona-JleliOHuna. 3ameHa
MEpEMEHHON B ONpeneNeHHOM uHTerpane. MHTerpupoBaHWe IO dYacTAM B
orpeneneHHoM HuHTerpaie. IIpunoxeHns ompeaereHHOro MHTerpaja: BBIUMCICHHE
IoMaiei MIOCKKX (UTYp B JEKAPTOBBIX U MOJSIPHBIX KOOPJHMHATAX, JJIMHBI JIyTH,
oobemMoB Ten. HecoOcTBeHHBIE HMHTErpajibl ¢ OECKOHEYHBIMH TPAHUIAMH W OT
pa3peiBHBIX (yHKIWHA. [Ipr3Haku cpaBHeHNsS HECOOCTBEHHBIX MHTErPajoB

3 cemecTp

Anddepennuanbu
ble YpaBHEHHS

3anauu, npuBosiire k tuddepeHiinaibHbpIM ypaBHEHUAM. Teopema CyIecTBOBaHUS
W eIMUHCTBEHHOCTH peureHus Uit auddepeHnanbHoro ypaBHeHus 1-ro mopsjka.
ypaBHeHI/IH C pasacidromuyMuca MNEpEMCHHBIMH, OIHOPOIHBIE U JIMHEWHBIE
ypaBHeHUS 1-ro opsiaka. Juddepentnnansasie ypaBHeHHS 2-T0 niopsaka. OCHOBHBIC
noHsaTus. Teopema  cymiecTBOBaHMs — pemieHus. IIpocreiliine  ypaBHEHHS,
JIOITYCKAIOIIHE TIOHIKEeHNEe mopsiaka. Jinueitasie nuddepenimansable ypaBHEHHS 2 -
ro nopsigka. OnpenerneHne u CBOMCTBA. JIMHEHBIE OHOPOMHBIC U HEOTHOPOIHEBIC
ypaBHeHus. Teopema o CTpyKType OOIIEero pemeHus HeOJHOPOJHOTO YpaBHEHUS.
Jlunetinbie nuddepeHanbHble YPaBHEHUS C IOCTOSHHBIMU KO3((HUIIMEHTAMU.
Pemenne ogHOpOMHBIX ypaBHEHHH. Perenre HeoMHOPOAHBIX au(depeHInaTbHBIX
YpaBHEHUH C TIOCTOSHHBIMEH KodQduImeHTaMi MerojgoM moadopa. CHCTeMbI
muddepeHuanbHbIX  ypaBHeHU. HopmameHast cucrema. Merox HWCKITIOYEHHS
pelIeHNs] CHCTEMBl ypaBHEHHIH

OcHoBBI TEOpHH
BEPOSATHOCTEN U
MaTeMaTH4YeCKOu
CTATHCTHKH

OO0mme mpaBmwia KOMOWHATOPWKH: TPABUJIO CYMMBI, IPaBWJIO IIPOWU3BEICHMS.
Brei6opxku anemenToB. Pazmemnennst, nepectaHoBky, coderanns. CirydaifHbie COOBITHS
u omnepauun Han HUMU. HecoBmectHble coObiTus. Ilomnas rpynma momapHO
HECOBMECTHBIX coOBITHH. Kiaccmueckoe ompernenenne BeposTHOCTH. CBoHcTBa
KJIACCUYECKOM BEPOATHOCTH. YCJOBHAs BEPOSITHOCTD. ®opmyna MOTHOU
BepositHoctu. @opmyna balieca. IloBTopHble wucnblTaHuA. buHOMUanbHOE
pactpenenenue. @opmyna bepnymnu. HaueposrHeliliee 3HaueHHE Yuca
nosiBiieHus1 coObiTusA. JlokampHas Teopema MyaBpa - Jlarumaca. Pacmpenenenue
Ilyaccona. IlomuHomuanwsHOe pacnpenencHue. CnyyaiiHas BenuuuHa. DyHKUMS
pacnpenenenus. CoiicTBa pyHKIMK pacnpeneneHus. JucKpeTHble 1 HENPEphIBHBIC
ciy4aiiHble BenmnuuHbL. [l1oTHOCTE pacnpenenenus, e€ cBoiictBa. HopManbHbIi 3aKOH
pacupenenenus. He3aBucuMmele cityyaiiHble BeTMYUHBI. UYHMCIOBBIE XapaKTEPUCTHKH
CllydyaliHbIX BelMW4yMH. Maremarndeckoe okupanue, e€ cpoiictBa. Koadduument
KOppessiunu, ero cBoicTBa. OCHOBHBIE MOHSTHS MaTeMaTHYECKOH CTAaTHUCTHKH:
BBIOOPOYHAs COBOKYIHOCTh, TIE€HEpajibHasi COBOKYIHOCTb, MOBTOPHas BbIOOpKa,
OecrioBTOpHass  BbIOOpPKA, OTHOCHUTENBHBIM TOKa3zaTedb BbIOOpKM. OmnOka
perpe3eHTaTUBHOCTH. ['eHepanbHas cpeHsist, BIOOpOUHas cpenHsis. Y CTOMYMBOCTD
BBIOOPOYHBIX CpenHuX. JloBepUTENbHBIE HHTEPBAJIBI ISl OLIEHKH MaTeMaTHYecKOro
OXHJAaHUS HOpPMaJbHOro pacnpeneneHus. OuneHka BeposSTHOCTH (OMHOMHAIBHOTO
pacmpenenenys) IO OTHOCHTENbHOW dYactore. CTaTHCTHYECKOE pacHpeaencHue
BbI00pKH. [10JHMIoH 4acTOT, THCTOrpaMMa YacToT

5.3. JIaGopaTopHble 3aHATHS He MPeIyCMOTPEeHbI




5.4. IlpakTHyecKue 3aHATUSA
Tabnuua 6

Homepa
pasaenon

TemMaTuka NPAKTHYECKUX 3aHATHI

1-ii cemecTp

Jluneiinasa aareopa. Omnpenenurenu 2-ro0 U 3-TO MOPSAKOB M MX CBOWCTBa. Bwruncienue
onpenenutened. MuHopbsl U anredpandeckue jaonoyiHeHus. Onpenenurenu N-ro Nopsaxa.
Pemrenne cuctem ypaBHEHMI € IOMOILBIO OnpenenuTeneii. MaTpuusl 1 1eHCTBUS HaJl HUMU.
Brraucnenne oOparHoOi Marpumbl. MaTpuyHbi crnocoO pemieHus: CUCTEM JIMHEHHBIX
ypaBHeHui. Merton ["aycca pemenus: CuCTeM JIMHENHBIX YPaBHEHHM

JJieMeHThbI BeKTOpPHOM ajredpnl. [lonsTtue BexTopa. JIuHeliHbIe onepanuy HaJl BEKTOPAMH.
[Ipoexnuust BekTopa Ha OChb. JIMHeWHas 3aBHCHUMOCTh BEKTOPOB Ha INIOCKOCTH. baszuc Ha
miockoctu. CkalsipHOEe, BEKTOPHOE, CMEIIAHHOE MPOU3BEICHUS BEKTOPOB M MX CBOICTBA.
['eomeTpryecKnii CMBICI BEKTOPHOTO M CMEIIAHHOTO NPOU3BEICHUN

AHajuTHYeCKAs] TeoMeTpHs. YpPaBHEHMS MpPsAMOM Ha IUIOCKOCTH. YTOJ MEXIy ABYMS
npssMbIMU. Touka mnepecedeHuss ABYX HPSAMBIX. YCIOBHS NapajUIeIbBHOCTH W YCIOBHE
MEPIEHIUKYISIPHOCTH ABYX NpAMBIX. PaccTostHue oT Touku 10 npsamoil. [lenenue otpeska B
JAHHOM OTHOLIEHWHW. BpruncieHne mmomanyn TpeyrojibHuKa. KpuBble 2-To mopsaka:
OKPYXHOCTb, JIIMIIC, rumepoOosia, mnapabona. VYpaBHEHUs IIIOCKOCTH. B3aumHuoe
PacIoOJIOKEHUE [IByX IUIOCKOCTEH. YPaBHEHMS MPSAMOM B IIPOCTpaHCTBE. B3ammHOe
PacCIOJIOKEHUE MPAMOM U IIIOCKOCTH. TOUYKaA NepecedeHus MPsIMOU € TNIOCKOCTBIO

Teopusi npenesoB. Ilpenen dyakuun. beckoneuno wmanble ¢GyHKIMUA. OrpaHUYCeHHBIC
¢dbyakuun. beckoneyHo Oosbliie GYHKIIMA U UX CBSI3b C OECKOHEUHO MaJIBIMU (DYHKITHSMH.
Packpeitne HeompenenenHocreid Buma 0/0, oo/oo. 3ameuarenbHble Hpenensl.  [lonstue

HenpepbeIBHOCTU GyHKIMK. TOUKH pa3pbiBa U UX KilacCUpUKaIUs

2-il cemecTp

AunddepenuunanbHoe ucumncieHne (YHKIUU OJHOM mnepeMeHHOM. [Ipou3BOJHBIE OCHOBHBIX
aneMeHTapHbIX (QyHKnui. I[lpomsBomnas cimoxHoW ¢ynkunu. luddepennman QyHKIUA U ero
reoMmerpudeckuii cMpicn. CBsa3p muddepenimana ¢ Mpou3BOmHOW. HBapHaHTHOCTH (HOPMBI
muddepennuana ciokaol (yHKEH. CBsA3p Mexny mnddepeHnnpyeMoCcThi0 U HEMPEPHIBHOCTHIO.
[IponsBoxnsie u mud deperuanst BeicImx nopsakoB. [IpaBuino JlonuTais 1 ero HCoab30BaHUE IS
packpsITHS HeonpeaeneHHocreil. McecnenoBanue QyHknmum ¢ moMoImbio npon3BogHoi. Heodxoanmoe
M TOCTATOYHOE YCIIOBHS CYIIECTBOBaHHA OSKcTpemyMa. OThICKaHHWE HAWOONBINEr0o M HAaWMEHbBIIETO
3HaueHuH GyHKIHH, muddepeHIpyeMoil Ha oTpe3ke. ACUMNITOTH rpaduka GpyHkiun. Mccnenopanme
(hyHKIIMY 1 TTOCTpOoeHue e rpaduka.

AuddepenunanbHoe ucuncjieHue PyHKUMA HECKOJIbKUX NepeMeHHbIX. DYHKIUU HECKOIBKUX
nepeMeHHBIX. OOnacTp onpeneneHuss (QYHKIMM IBYX HepeMeHHbIX. [Ipemen um HenpepbIBHOCTH
(hyHKIIMHN OBYX TlepeMeHHbIX. YacTHbIe mpon3BoaHbie. [lomuenii nuddepennnan. IkcTpeMyM QyHKINN
IBYX TepeMeHHbIX. Hanbonbmiee 1 HanMeHbIIee 3Ha4eHUS (DYHKIHH IBYX ITEPEMEHHBIX B 3aMKHYTOH
obnactu. IlpomsBomHas mo HampasiieHuto. I'pagueHt. MeToJ HaMMEHBIIMX KBaJIpaToB 0OpaOOTKH
IKCTIEPUMEHTAIBHBIX JaHHBIX




HNuaTerpanbHoe ncuncienne GyHKIMN 0JHON nepeMeHHOH. OCHOBHbIE METOABI MHTETPUPOBAHU:
HEMOCPE/CTBEHHOE HMHTETPUPOBAHUE, METOJ IIOACTAHOBKM, HHTErPUPOBaHME IO YacCTAM.
Kommnekcubie uncna. Anredpandeckasi popma 3alicHd KOMIUIEKCHOTO Yuciia. MoIysiab U apryMeHT.
HelicTBusl HaJ KOMIUIEKCHBIMH 4YMCIaMH. TpUTOHOMETpHYECKas M TMOKa3aTenbHas (OpMBbl 3amucu
KoMIUIeKCHOro uucia. @opmyna MyaBpa-Jlannaca. PasnokeHue MHOrowieHa Ha JIMHEHHBIE U
KBaJlpaTHbIE MHOKHTENU. PalnoHansHble IpoOH W pasioKeHHe MpaBUIIbHON IpoOu Ha MpocTelInne
npobu. HMHTerpupoBaHue mpoctedmux napoOeil. HMHTerpupoBaHue palMiOHaJIBHBIX — JPOOEH.
WuTerpupoBanre mpocTEHIINX TPUTOHOMETPHIECKIX (QYHKIMA. MHTErpupoBaHre nppamroHaTbHBIX
¢ynkuuii. OmnpeneneHHbld uHTErpan u ero cBoictBa. Popmyna HeioTona-JleliOnuna. 3amena
IIepeMEeHHON B OIpeNeIeHHOM MHTerpaje. MIHTerpupoBanue Mo yacTsIM B ONpEAeIeHHOM HHTEerpae.
[punoxxeHust onpeneNeHHOro HHTerpaa: BHIYMCICHHE TUIOMIAIeH MIIOCKUX (QUTYp B JIEKApTOBBIX U
MIOJISIPHBIX KOOPAWHATAX, JUIMHBI AyTH, 00HEMOB TeJ.

3-ii cemecTp

JAuddepeHunanbabie YypaBHEHHs. Y PaBHEHUS C Pa3IEISIFOIIMMUCS IEPEMEHHBIMU, OJHOPOJIHBIE U
nTuHeHHble ypaBHeHUs 1-ro mopsanka. uddepenunansapie ypaBHeHUs 2-ro mopsiaka. OCHOBHBIE
TIOHATHS. [Ipocreiilne ypaBHEHMs, JOIYCKalOIME IOHM)KEHHME Tnopsaka. JIuHelHble
mdepeHuanbHble ypaBHEHHS 2-To nopsaka. JInHeliHbIe 0HOPOIHBIE M HEOJHOPOAHBIE YPABHEHUSI.
Jluneitaple muddepeHIMabHbIe  ypaBHEHWsT C  IMOCTOSHHBIME ko3 durmeHntamu. Pernenue
OHOPOJHBIX YpaBHEHUH. Pemenne HeoqHopoaHBIX a1 depeHIInaIbHbIX YPaBHEHHH C TOCTOSHHBIMH
KO3 PUITMEHTaMH METO/IOM TTO00pa.

OcHOBBI TeopuU BeposiTHOCTeli W MareMaTruyeckoii crarucTuku. OOmme mpaBmia
KOMOWHATOPUKH: MPAaBWIO CyMMBI, NPaBUJIO Tpou3BereHud. Bribopku siemenToB. Pasmemienus,
repecTaHoBKH, codeTaHus. CinydaifHble COOBITHS W Omepanuy HaJl HUMH. HecoBMecTHBIE COOBITHSL.
[TonmHas Tpynma MomapHO HECOBMECTHBIX coOBITHH. Kiaccwmdeckoe ompenenceHue BEpPOSTHOCTH.
CBoiicTBa KJIACCHYECKOW BEPOSTHOCTH. Y CIOBHAS BEPOSTHOCTH. DopMmyna IOIHOH BEpPOSTHOCTH.
®opmyna baiieca. IloBTopHble ucnbiTaHus. buHoMuaneHoe pacnpenenenue. @opmyna bepHymiu.
HawuBeposiTHelimee 3HadeHWe 4mcla MOABIeHUS coObIThs. JlokanbHas Teopema Myaspa - Jlammaca.
Pacmpenenenue Ilyaccona. llommrommansHoe pactpenenenve. CnydwaitHas BenwanHa. DyHKIHMSA
pacnpenenenns. CBoiicTBa (GyHKIMH pacupeneneHus. J(MCKpeTHbIe M HENpPEpHIBHBIE CIydaiiHbIC
BenuuuHbl. IDIOTHOCTH pacrpeneneHusi, €€ cBoMcTBAa. HopMmaibHBI 3aKOH pachpeeecHuUs.
He3aBucumble cnyyaliHple BenUYMHBL. YHCIOBBIE XapaKTEPUCTHKU  CIIyYailHBIX  BEJIWYHUH.
Marematrnueckoe oxupanue, e€ cporictBa. Koaddumment xoppemsmuu, ero cBorictBa. OCHOBHEIE
MIOHSTHS MAaTEeMaTUYeCKOH CTATUCTHKHU: BHIOOPOYHAS COBOKYITHOCTH, T'€HEpaibHAs COBOKYITHOCTH,
MTOBTOpHAs BBIOOpKAa, OECHOBTOpHAs BBHIOOPKA, OTHOCHUTENBHBIA ITOKa3aTenb BBIOOPKH. Ommbka
penpe3eHTaTHBHOCTH. ['eHepanbHas cpemHsisi, BHIOOpOYHAs CpPEAHSAA. Y CTOHYHMBOCTh BBIOOPOUYHBIX
cpenaux. JloBepuTENbHBIE HWHTEPBAIBI IS OIEHKH MAaTEMaTHYeCKOTO OXHAAHUS HOPMATbHOTO
pacnpenenennst. ONleHKa BEPOSTHOCTH (OMHOMHAILHOTO pacipeeNieH s ) IO OTHOCHTENFHONW YacToTe.
Crartucruueckoe pacrpe/enenue BEIoopku. [lonmuron gacTor, rucrorpaMma 4acTor.

6. CamocTosiTeibHAsi padoTa CTYJJ€HTOB




Ha camocTosiTensHyI0 paboTy CTYJICHTOB BBIHOCSATCS CIETYIOLIUE TEMBI:

NoNe
n/m

Temebl JJIA CaMOCTOSTCIILHOM pa60TI)I

JIuHeliHbIe NPOCTPAHCTBA M omeparopbl. JIuHelHble npocTpaHCTBa. JIMHEWHAas 3aBUCHUMOCTb U
HE3aBHUCHMOCTh CHCTEMbI BEKTOPOB. Pa3mepHoCTh U 0a3uc JMHHEWHOro mpocTpaHcTBa. KoopauHaTel BeKTOpa.
[IpeoOpaszoBanue KOOPAMHAT NPHU MEPEX0/ie K HOBOMY 0a3ucy. JIMHEHHBIC orepaTophbl U JCHCTBUS HAJl HUMHU.
Martpuna nuHeiHOro omeparopa. CBsi3b MEKAY MaTpHIaMH JIMHEHHOTrO OepaTopa B pa3iMYHBIX Oa3ucax.
CoOcTBeHHBIE 3HAUCHHUSI M COOCTBEHHBIE BEKTOPHI JIMHEHHOTO onepaTopa. XapakTepUCTUIECKUI MHOTOYJICH.

KBanpatuunbie ¢opmbl. bununeiinple u KBajgpaTHuHble GOpMBL. Marpuna KBaJgpaTHYHOH (HOpPMBL
[MpuBenenune xBagpaTuyHOl (GOPMBI K KaHOHMUYecKOMY BuIy. DopmynupoBka 3akoHa uHepuuu. Kpurepuii
CubBecTpa MoJIOKHUTEINEHON ONPEeIeHHOCTH KBaAPaTUIHON (DOPMEI.

EBkaugoBsl mpoctpanctBa. HepasenctBo Komm-bynskoBckoro. Marpuna I'pamma  ckaisipHOTO
MPOU3BEIICHHUS, e¢ CBOMCcTBA. OPTOroOHANBbHBIN U OPTOHOPMHUPOBaHHBIN Oa3uc. [Tporecc opToroHanu3aimy.

BBenenne B MareMaTHyecKMii aHaiau3. MHOXECTBO ACHCTBUTENbHBIX uuncesn. Dynkiusa. OOnacte ee
onpeneneHusi. OCHOBHBIE 3JIeMEHTapHBIE (PYHKIIHH.

JuddepenuunanbHoe ucunciaenne GyHkumii oqHoii nepemenHoii. Jlorapudmuueckoe nuddepeHimrpoBanue.
[Mpumenenue quddeperiinaia K MpUOIMKEHHBIM BbIYMCICHHSIM.

JAuddepenunanbHoe ncuncjaeHne PyHKIUA HeCKOJIbKUX NepeMeHHbIX. HanbombIiiee 1 HanMeHbIee
3Ha4YCHUs (QYHKIMH JIBYX TIepEMEHHBIX B 3aMKHYTOMN o0nactu. KacaTenbHast IIIOCKOCTh 1 HOpMAITh K
MTOBEPXHOCTH.

Komnuekcnble uncnaa. KommiekcHsie uncia v (POPMBI UX MPeCTaBIeHUs. Anredpandeckue AelCTBUS Hal
KOMITIEKCHBIMU urciiamu. @opmyna Myaspa. @opmyia Ditiepa u mokazaTenbHas popma IperacTaBiICHHs
KOMILUTEKCHOTO uncia. [IoHsATHE 0 KOMIUIEKCHOH (PyHKIIMH AEHCTBUTEIHFHOTO apTyMEHTa U €T0 TIPOM3BOIHOM .
[lonsarre o GyHKITNM KOMIUIEKCHOH ITepeMeHHOM

HNuTterpanbHoe ucuucienne. [IpubmnkéaHoe BRIYUCICHUE OMPENENEHHBIX HHTETPAIOB: (pOpMYITBI
MPSIMOYTOJIFHUKOB, Tpamenuii, Cumrcona. HecoOcTBeHHBIE HHTETpajIbl ¢ OECKOHEYHBIMU TPAHUIIAMH U OT
pa3peiBHBIX (yHKIWA. [Ipr3Haky cpaBHeHNsI HECOOCTBEHHBIX WHTETPATIOB

JAuddepenuunanbubie ypaBHeHus. Y paBHeHUEe bepHymim. YpaBHEeHUS B ONMHBIX AuQQepeHIranax.
WnTerpupyromuii MHOXUTENH. Y paBHeHue Jlarpamka. Ypasaenue Kiepo. Cucremsr muddepeHImanbHbIX
YpaBHEHUH; HOpMaJbHas cucTeMa. MeTo HCKITIOUEHHS PELIeHHs CUCTeMbI Tu(depeHInalbHBIX yPaBHEHUH.
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OcCHOBBI TeOpPHH BEPOSITHOCTE U MaTeMAaTH4YeCKOH cTaTucTUKM. HopMmupoBaHHas ciydyaliHas BEIMYHHA.
3akoH Oompmux umncen. HepasenctBo UeOsimeBa. Teopema UeOrimea. Teopema bepaymmu. Teopema
Mapkoga. Teopema Ilyaccona. UnTerpanbHas Teopema MyaBpa — Jlamaca.

JInteparypa 1Jisi cCaMOCTOATEJILHOM padoThI CTY/ICHTOB

1. A6nynxamunoB C. C., Acxabos C. H., berunrupues M. A., Cumonenko P. A., Kpatkuit
KypC TEOpUHU BEPOSTHOCTEH M MAaTEMaTUYEeCKOW CTAaTUCTUKU: TEOPUSs, MPUMEPHI, TUIIOBBIC
pacuetsl. YueOHoe nmocodbue. — PoctoB—na—/lony: «/luamazon», 2014.




2. Hamaepa JLIIL., Maramesa X. II., Jluneiinas anreOpa. YdyeOHoe mocoOwe MO H3yYCHHIO
paznena — I'posnsiil, UIIL ITHTY, 2013.

3. CaumoB A. A. Kpatkuii Kypc BeIciieil MaTeMaTtuku, ToM 1, Tom 2. — ['po3nsiii, 2019.

4. MaromaeBa M. A., Hcaesa JI. M. [Ipaktukym 1o Beiciield Matematuke. Yacts — 1, 2. Y4yeOHO-
METOAUYECKOE [TOCOOME [yl CTYAEHTOB SKOHOMUYECKHX crielianbHoCcTel. — ['po3Hbiii, 2016.

5. MaromaeBa M. A., Hcaesa JI. M. Ilpaktuxy™m no Beicuield MatemaTuke. Yacts — 3. YuebHo-
METOAUYECKOE NTOCOOME Ul CTYJEHTOB SKOHOMUUYECKUX crielianbHOCTe. — ['po3Hbiif, 2019.

7. OueHo4YHbIE CpeaCcTBA

MEPBbIIA CEMECTP

7.1. Bonipochbl K nepBoii py0exkHOH aTTecTalMU
Jluneiinas aaredpa, 3jieMeHThl BEKTOPHOI'0 aHAJIN3a, AHAJIUTHYECKAS FeOMeTPHUs

1. OcHoBHBIE CBOMCTBA ONPECIUTEIECH.

2. Meton Kpamepa pemieHusi CHCTEM JIMHEHHBIX ypaBHEHHH.

3. Meroa lNaycca perieHusi CHCTEM JIMHEWHBIX YpaBHEHUH.

4. MarpuuHblii cioco0 pelieHus: CUCTEM JTMHEHHBIX ypaBHEHUH.

5. BriBoz dopMmysbl B KOOpAMHATHON (hopMe Ui CKaISIPHOTO MPOU3BEIEHUS BEKTOPOB.

6. BrIBOJ yCIIOBUI MapayuIeTIbHOCTH U YCIIOBUS TIEPIICHIUKYIISIPHOCTH JIBYX BEKTOPOB.

7. BpiBOI hOpMyITBI B KOOPAUMHATHOU (popMe JUIsi BEKTOPHOTO MMPOU3BEICHUS BEKTOPOB.

8. BrIBOI hopMyITBl B KOOPAMHATHOU (opMeE TSl CMEIIIAHHOTO MPOU3BEICHUS BEKTOPOB.

9. Jlnuna Bextopa (BeIBOJ (OPMYIIBI B KOOpAMHATHOU hopme).

10. BeiBo1 ypaBHEHUS MPSAMOM, TPOXOISIIEH Yepe3 3aJaHHYIO TOUKY MePIEHINKYISIPHO
HOPMaJIbHOMY BEKTOPY MPSIMOIL.

11. BeiBoj 00111€TO ypaBHEHHS IPSIMOM  Ha TJIOCKOCTH.

12. BoiBOJ ypaBHEHHUSI IPSMOM, POXOIAIICH Yepes 3alaHHyI0 TOUKY MapajuieIbHO
HaIPAaBJIAIOIIEMY BEKTOPY MPSIMOIA.

13. BbiBOJ ypaBHEHHUsI IPSMOIL, TPOXOIAIICH Yyepe3 BE 3alaHHbIE TOUKH.

14. Tlepexoxa ot oaHOM (hOPMBI ypaBHEHHS IPSMOH K Apyroi (Gopme.

15. KpuBble BTOpOro nopsiika U UX KaHOHUYECKUE YpaBHEHUsI (OKPYKHOCTb, SJUIHIIC,
runepboma, mapadosna).

16. YpaBHeHHE MIIOCKOCTH, MPOXOASIIEH Yepe3 3aJaHHYI0 TOUKY MepIeHANKYIIPHO
HOPMaJIbHOMY BEKTOPY (BBIBOJ).

Oo0pa3sen 3aqannii 1J1s1 NepBOM py0eKHON aTTeCTallul

1. PemuTh cuctemy ypaBHeHU# Metoamu Kpamepa 1 MaTpU4HOTO MCUUCIICHUS:
2%, + X, — X3 =1,
X, + X, + X3 =8,
X, +2X; =11.

2. HccrnenoBaTh cucTeMy ypaBHEHUH M, B Cllydae COBMECTHOCTH, PEILIUTh €€ METOJ0M
l'aycca:



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

AX, —5X, + (X3 —2X, =5

Bonpocsbl k0 BTOpPoii py0e:xHOH aTTecTaluH

OO1ee ypaBHEHHE IJIOCKOCTH, YPaBHEHHE IJIOCKOCTU B OTPE3KAX; OCTPOECHUE TNIOCKOCTH.
Yrois Mex 1y ABYMS IUIOCKOCTSIMHU.
VYcnoBust napajiieIbHOCTH U YCIOBHE NMEPHEHIUKYIISIPHOCTH JIBYX IIOCKOCTEH (BBIBOJ)
VYcnoBue nepeceyeHus Tpex MIOCKOCTEN B OHOM TOUKE.
YpaBHEHHE MJIOCKOCTH, MPOXOAIIEH Yepe3 TpU 33AaHHbIE TOUKH (BBIBOJ).
Kanonunueckue ypaBHeHUs NPSAMOM B IPOCTPAHCTBE (BBIBO).
[Tapamerpuueckrie ypaBHEHUs NMPSAMOM (BBIBOJ).
VYcnoBus napajieIbHOCTH U YCIOBHE NMEPHEHIUKYIISIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Yroa mexay npsaMoi U IJIOCKOCThIO. Y CJIOBUE MAPAUIEIbHOCTH U YCIIOBUS
MEPIEeHIUKYIIPHOCTH MPSAMON U TIOCKOCTH.

. Touka nepeceyeHus MPSIMOU U MJIOCKOCTH (BBIBOJ).
IIpenesa n HenpepbIBHOCTH QYHKIIUM

CoNooRrLWNE

[EY
o

11. Tllpenen GyHKIHUH MPU X —> +00, X —> —00, X —> Xg .
12. beckoneuno manbie pyHkuun . OrpanndeHabie GyHKuU. beckoneuno 6ospime GyHKIIN
1 UX CBSI3b C OECKOHEYHO MaJIbIMHA (PYHKIIHSMHU.

13. OcHoBHBIE TEOpEMBI 0 TIpeenax. PackpsiTe HeonpenenEHHOCTEN BUIa

oo

818

. N in X
14. TlepBsIii 3aMevaTeIbHBINA TTpeAes QYHKIHN Y = s x mpu x —0.
X

15. Ilpenen nocienoBaTenbHOCTH. BTOpOit 3aMeuaTenbHbIi npezen. HarypaabHbie iorapugmsl.
16. CpaBHeHHE O€CKOHEUHO MaNbIX (YHKIUH, DKBUBaJICHTHBIC (DyHKIIMU HempephIBHOCTH
¢byukun. Touku paspeiBa U ux kinaccudukanus. CBoKWCTBa HEMPEPHIBHBIX ()YHKIIHIA.

O0pa3zen 3aaanuii 1151 BTOPoii py0e:kHOii aTTecTanuu

- Y i Ox® +7x* -2 i X% +x-12
. bBIYUCIUTD IMPCACIIbI: Im y m-—-———_,
x> B6X> —4X+3 x—>3 X> —5X + 6
sin2 X X
\VBX — X 4 _ .
3) lm ;4 lim—s2;  5) lim (3-2x)™".
x5 X—5H x=0 X x—1

2. UccnenoBaTh Ha HENIPEPBIBHOCTD U MIOCTPOUTH IpauK (HyHKIIHIA:

1

a) f(X)=184* x, =6, x, =4.



- X, Xx<0;
6) f(x)=< x?, 0<x<2
X+1 X > 2.

BTOPON CEMECTP

Bomnpocsl k nepBoii py0exxHOl aTTecTannu
Auddepennuanbruoe ncunciaenne GyHKIUA OJHON MepeMeHHOI

[TonsiTHE TPOU3BOIHON PYHKIIMH, €€ MEXaHUUECKUN U T€OMETPUUYECKHI CMBICII.
Juddepennnan GyHKINN U €r0 T€OMETPUUYECKUI CMBICIL.

[Ipou3Bo/iHbIE OCHOBHBIX 3I€MEHTAPHBIX (PYHKLINH.

[IpaBuna quddepenunpoBaHus.

[TpousBoHas cIoXHON (QYHKITUU.

JuddepenurpoBanue 3a1laHHbIX B TapaMeTPUUECKON 1 HESIBHON opMe.

Teopemsr @epma, Posus, Jlarpanxka, Koy, Jlonurass.

Heobxonumble u joctaTouHble yCI0BUS Bo3pacTaHus (yObIBaHUS) QYHKIIUH.
MakcuMyMbl U MUHUMYMBI (QYHKIIHH.

10 [Topsimok uccnenoBanust GyHKIMH C TIOMOIIBIO MPOU3BOIHOM M TIOCTpoeHHMS €€ rpaduka.

CoNRWNE

DYyHKIUH HECKOJIbKHX IIEPEMEHHbIX

11. ObnacTe onpeaeneHus, TUHUU YPOBHS (DYHKIIMH IBYX MepeMeHHBIX. [Ipenen u
HernpepbIBHOCTh YacTHbIe npon3BoaubIe. [TomHbiii quddepenimar.

12. DkcrpemyM (QyHKIHMH IBYX MepeMeHHBIX. HanbospIiee 1 HauMeHsblee 3HaueHus: QyHKIUN
JIBYX TIEPEMEHHBIX B 3aMKHYTOM 00s1acTH.

13. IlpousBoanas no HanpasieHuto. ['panuent. KacarenpHas miIocKoCTs U HOpMaJb K
MTOBEPXHOCTH.

14. MeTton HauMEHBIINX KBAIPaTOB AJisi 00pabOTKU SKCIIEPUMEHTAIBHBIX JAHHBIX.

Oopa3en 3agaHuii 119 nNepBoii pyOesKHON aTTecTAlUM

1. Haiitu npousBoaHbIC (YHKITHN:
1+e*
1-e*

1) y= F+——i+2 2) y=x?-tgx;3) y =
x?  x*

4)y=3x°Inx—x%;5) y=+Vx?+2x+3;6) y=sin®x; 7) y=arctg~/2x — 3 ;

x=a-sin’t;

y=a-cos’t;

8) 9) y=Ig(2x+7),y"-?;10)x> + y® —3xy =0, y, —

2. UccnenoBaTh PyHKIMU C TTOMOIIBIO IPOU3BOHBIX M MOCTPOUTH IpadUKH ATUX HYHKIUI:
2
x—1
1) y:(—j ;2) y=x—-In(x+1).
X

Bonpocs! ko BTOpoi py0e:kHOH aTTecTaluu



HNHaTerpajibHoe ucuncjieHue GyHKUMA 0HOM NepeMeHHOH

1. IlonsTue nepoodpasHoii. Heonpenen€uuslil MHTErpai u ero cBoiicTea. Tabiuua
HEOIIPEACIEHHBIX HHTErPAJIOB.

2. OCHOBHBIE METO/Ibl UHTEIPUPOBAHHUS: HENIOCPEACTBEHHOE UHTETPUPOBAHKE, METO
WHTETPUPOBAHUS MI0IBEICHUEM TI0]] 3HAK TU(PepeHIrana, MeTo1 3aMeHbl IEPEMEHHOM

3. UHTerpupoBaHue No 4acTsaM B HEONPEACIEHHOM UHTErpase.

4. KomriekcHbie yncna. Anredpandeckas (opma 3amucu KOMIUIEKCHOTO grcia. Moty 1
aprymeHr. JlelicTBUsI HaJl KOMIUIEKCHBIMU yuciiaMu. TpuroHomerpuieckasi popma 3anucu
KOMIUIEKCHOTO YHCJIA.

5. Pa3noxeHne MHOTOWICHA HA JIMHEHHBIE U KBAapaTHbIE MHOXKUTENN. VIHTerpupoBanue
paloHaIbHbIX ApoOeit. Tumnsl npocrelmux apoOeit 1 UX UHTETpUPOBaHUE.

6. UnTerpupoBanue pallioHaIbHBIX Apo0Oei METOJIOM pa3jioKeHHs Ha MpOoCTeIne Jpoou.
WHuTerpupoBanne npocTelnX nppaunoHalIbHbIX (YHKIIUH.

7. UHTerpupoBanue TpUroHOMETPUUECKUX (QYHKIUH, YHUBEPCATIbHAs TPUTOHOMETpUYECKAs
ITOJICTAaHOBKA.

8. 3agaun, NpUBOASIINE K OHATHIO ONIPEIEAEHHOr0 HTEerpaia. OnpeaenéHHblii HHTErpal U ero
CBOWCTBA.

9. ®opmyna Herotona-Jleitbnuma. 3amMeHa nmepeMeHHON B ONIPEeeIEHHOM HHTErpase.

10. ®opmyna HHTETPpUPOBAHUS IO YACTAM JUIS ONPEAECIIEHHOTO UHTETpaa.

11. IIpunosxeHus onpeaeaEéHHOro HHTErpaia: BHIYUCIEHUE TUIOMAeH MIoCcKuX Guryp,
BBIYHCIIEHUE JJIMHBI AYTU KPUBOM, 0O0bEMOB Tell.

12. HecoOGcTBenHbIe HHTETpasbl. IHTErpaiisl ¢ 06CKOHEUHBIMU Mpe/IeIaMi HHTErPUPOBAHUS.
13. MHTErpasibl OT HEOTPAaHUYEHHBIX (PYHKITHA.

Oo0pa3en 3axanuii 11 BTOPOii py0eskHOii aTTecTallMU

1. HaiiTu unTEerpahI:

3)[edx; 4) [ éﬁxxz :

dx; 7)[cos3x-cos9xdx.

1)j 24/% — \/—+4Xd ; 2)'.-\/9)(7

5) [ (5—6X)sin 4xdx; 6)j26T

3 2
8)I 3x2+x—14 dx; 9 [Bx+1)edx; 10)j Jx ~dx.
2 1

TPETHI1 CEMECTP
Bonpocs! k nepBoii pyOe:kHOH aTTecTaluu
JuddepenunanbHbie ypaBHEHUA

1. Iuddepenunanbupie ypaBHEHUS: onpeneneHue, nopsaok Y, pemenue Y.

2. IuddepennnansHoe ypaBHEHHE 1-To mopsiaka: onpeaeneHue; o0IIee U YaCTHOE PEIICHHUS.



3.Teopema cymiecTBOBaHUS M €IMHCTBEHHOCTH perieHus it 1Y 1-ro nopska.

4. 1Y ¢ pa3aensionMucs IepEMEHHBIMU: OIIPEC/ICHHE U TIOPSIOK PeIIeHUsL.

5. Onnopoausie Y 1-ro nopska: onpeaesieHue U Mopsii0K perieHusl.

6. Jluneiinbie J1Y 1-ro mopsaxa: onpenenaeHue U NOpsSI0K peLIeHMsL.

7. Auddepenumanbupie ypaBHEHUS 2-TO TIOPSIIKA: OTPEICICHUE, BU]] OOIIEro pereHs;
TeopeMa CyIIeCTBOBAaHHS U €IMHCTBEHHOCTH PEICHUSI.

8. [IpocTeiiine ypaBHEHUs, TOMYCKAIOLIUE TOHWKEHHUE MTOPSIIKA:

y'=109, y' =y, y'=1f(y.y)
OO0pasen 3agaHus /151 epBoi py0e:KHOH aTTecTalMH

1. Pemuth nuddepennmanpuple ypaBHeHus 1-To nopsaka:

a) (y +xy)dx +(x—xy)dy =0;

)Y Xy =X+Vyy:B Yy —y=e*;r) (3x2y2 +7)dx+2x2ydy =0.
Bonpocel K0 BTOpPoii py0ekHO#l aTTecTanuu

1. JIunerinbie 1Y 2-ro nopsiaka: HEOAHOPOJHBIE U OJHOPOJAHBIE YpaBHEHUA. TeopeMa
CYIIECTBOBAHUS U €JUHCTBEHHOCTH PEIICHUS

2. JIunelinbie ogHOpOoaHbIE 1Y 2-T0 mopsiaka: Teopema 0 CTPYKTYpE €ro perieHus

3. Heomnoponansie nuueiinbie JIY 2-ro mopsiika: TeopeMa 0 CTPyKType OOIIeTo pemeHus

4. JIuneiiapie omHOpoaHbIe JIY 2-TO mopsika ¢ MOCTOSTHHBIMU KO3 GUITUSHTaAMH.
XapakTepucTUYECKOe YpaBHEHUE U CTPYKTYpa OOILEro pereHus

5. Jlunerinbie HeoqHOpOoAHBIC [{Y 2-r0 mopsiaka ¢ MOCTOSTHHBIMU KO3 duIimenTaMu co
CIIeIMaIbHOM TPaBOM YacCThIO

6. MeToa Bapualiy MPOU3BOJIBHBIX MMOCTOSIHHBIX (MeTO 1 Jlaepanoica)

7. Cuctembl tuddepeHIaNIbHbIX YpaBHEHHH. MeTo 1 UCKITIOUEHHUS PEIICHHS CUCTEMbI YpaBHEHU

OcCHOBBI TEOPUM BEPOSITHOCTE U MATEMATHYECKOH CTATUCTHKH

8. Knaccudukanus coObITHI: JOCTOBEPHBIE, HEBO3MOKHBIE, CiTy4aiHble cOObITUSA. COOBITHS:
COBMECTHMBIE U HECOBMECTHMBIE; PABHOBO3MO>KHBIE; 3aBUCUMBIE U HE3aBUCUMBIC;
IIPOTHBOIIOJIOKHBIE; MOJIHAS TPYIIa COOBITUH.

9. Kitaccuueckoe omnpeieneHue BeposiTHOCTU COOBITHS; €0 CBOMCTBA.

10. DnemenTsl koMOMHATOpHKU. OCHOBHBIE MTPaBIIa KOMOMHATOPUKH:

a) MpaBUJIO IpoU3BeAeHUs; 0) mpaBuiio cyMMel. [lepecTranoBKH, pa3MmenieHus, couetanus. Mx
qucio. ['unepreomerpuueckas popmyna.

11. OtHOocuTenbHast yacToTa cOObITHS. CTaTHCTHYECKAs! BEPOSTHOCTH COOBITHUSI.

20. Anrebpa coObITUi. YcI0BHas BEpOSITHOCTb. [IponsBeneHre u cymma coObITHH.

21. ®opmyna nonHoit BepositHocTU. Dopmyiel balieca.

22. ®opmyna bepnymm.

23. ®opmynsl Jlannaca.

24. ®opwmymna [lyaccoHa.

25. Cnyuaiinele BennuuHbl: auckpetHsie (JJCB) u nenpepsiBabsie (HCB).

Uncrnosble XapakTepuctuku cinydaiiabix enmans: 1 (0); D(X); o(X).

26. bunomuansHoe pacnpenenenue J(CB.



27. ®yHKuua pacnpeeneHus u IoTHOCTh BepositHoctelh HCB.

28. Hopmanbnoe pacnpenenenue HCB.

29. 3akon 6onpmux uncen. HepaBencrsa YeObiméra 1 Mapkosa.

Teopema Uebrbnmépa. Teopema bepuymmm.

30. JloBepuTenbHBIE HHTEPBAJIBI ISl OLIEHKA MaTEMaTUYeCKOTO OXKHUIaHUS.

OO0pasen 3agaHus 1J1s1 BTOPOii py0eskHOl aTTecTalluu

1. Pemuts muddepeHranbHOe YpaBHEHUS 2-TO TOPAIKA!
a)a) Y = Xsin X.

o) (Yx=y)y=x";y@) =Ly =0.

B Y =1-(y)".

r) y'+2y'+2y=x-4,y(0)=1y'(0) =1.
7.2. Bonpocskl K 3K3aMeHy(3aueTy)
IEPBBIA CEMECTP

Teopeanecmle BOIIPOCHI, BLIHOCUMBIC€ HA IK3aMCH

OCHOBHBIE CBOMCTBA OMPEACIUTEIICH.

Meron Kpamepa pelieHus cuctem JMHEWHBIX YPaBHEHUM.

Merton I'aycca penieHus CUCTEM JIMHEWMHBIX YpaBHEHUH.

MatpudHbIid croco0 perieHus: CUCTEM JTMHEHHBIX YPaBHEHUM.

Bb1Bo1 OopMyITBI B KOOPAMHATHOM (hOpME TSl CKATIIPHOTO MPOU3BEICHHSI BEKTOPOB.

BbIBOT yCIIOBUI MTapajuIeIbHOCTH U YCIIOBUS MIEPIICHIMKYIISIPHOCTH JIBYX BEKTOPOB.

BbiBo1 OopMyITBI B KOOPAMHATHON (hOpME VIl BEKTOPHOTO TIPOHU3BEICHHSI BEKTOPOB.

BbIBo1 OpMyITBI B KOOPJMHATHON (hOpPME JUIsi CMEIIIAHHOTO MPOU3BEICHUSI BEKTOPOB.

JlnuHa BekTopa (BeIBOJ (hOPMYIIBI B KOOpAUHATHOU (hopme).

0. BeiBo1 ypaBHEHWMsI IPSIMOM, MMPOXOISIIEH Yepe3 3aaHHYI0 TOUKY MEePICHIUKYIISIPHO

HOPMAJIbHOMY BEKTOPY MPSIMOH.

11. BeiBoJ 00111€TO YpaBHEHUS MPSIMON Ha IIIOCKOCTH.

12. BeIBOJI ypaBHEHUS MPSMOU, MPOXO/IAIICH Yepe3 3aJaHHYI0 TOUKY IapajuieIbHO
HaTIPaBJISIOIIEMY BEKTOPY MPSIMOT.

13. BbeIBOJ ypaBHEHUS MPSMOU, POXOISIICH Yepe3 JIBE 3alaHHbIC TOUKH.

14. Tlepexoxa oT 0HOM (HOPMBI YypaBHEHHUS MPSAMOM K Ipyroi popme.

15. KpuBbie BTOPOTO MOPSIIKA M MX KAHOHHMYECKUE YpaBHEHHSI (OKPYKHOCTb, JLUTHUIIC,
runepbosa, napabosia).

16. YpaBHEeHHE MIOCKOCTH, MPOXOASIIEH Yepe3 3aJaHHYI0 TOUKY MepIeHANKYIIPHO
HOPMaJIbHOMY BEKTOPY (BBIBOJ).

17. Obumiee ypaBHEHHE IUIOCKOCTH, YpaBHEHHE IUIOCKOCTH B OTpe3Kax; IOCTPOCHHE
IJIOCKOCTH.

18. Yron Mex1y AByMs MIOCKOCTSIMH.

19. YcnoBus nmapaienbHOCTH U YCIOBUE TEPIEHAUKYIISIPHOCTH IBYX TUIOCKOCTEH (BBIBO)

20. YcnoBue nepeceveHus Tpex IIOCKOCTEH B 0/1HOM TOUKe.

21. YpaBHeHUE TUIOCKOCTH, TPOXOIAIICH Yepe3 TPH 3alaHHbIe TOUKH (BBIBOI).

22. KaHoHHMuecKre ypaBHEHUS MPSIMOI B TPOCTPAHCTBE (BBIBOJ).

23. [lapameTpudeckre ypaBHEHUs IPSMOM (BBIBON).

BoOooo~NooaR~wWdE



24. YciioBus MapajuieIbHOCTH U YCIIOBUE MEPIEHANKYIISIPHOCTH MPSMBIX B IPOCTPAHCTBE.

25. Y101 MeX 1y IpsSMOI U TUNIOCKOCTBIO. Y CIIOBUE MAPALIEIIbHOCTU U YCIOBHSA
NEPIEHIUKYJIIPHOCTH MPSIMON U IVIOCKOCTH.

26. Touka nepeceyeHus MPsIMOM U TUIOCKOCTH (BBIBOJ).

IIpenes n HenpepbIBHOCTD GYHKINH

27. llpenen GyHKINUU TIPU X —> +90, X —> —0, X —> X .
28. beckoneuno manblie GpyHkuuu . OrpanudeHHbie GyHKIuU. beckoHeuHo 6obime
(GYHKIMHU ¥ UX CBA3b C OECKOHEYHO MAIBIMU (DYHKIIHASMHU.

. . 0
29. OcHOBHBIE TEOPEMBI O npejenax. PackpeiTue HeonpeaenEHHOCTEN BIIA o’

818

30. [epBoIit 3amMmeyaTenbHBIN npenent GYHKIUN Y = % npu x —0.

31. IIpenen nocnenoBaTenbHOCTH. BTOpOii 3ameuarenbHbIi penen. HarypansHbie
J0TapU(PMBI.

32. CpaBHeHHE OECKOHEUHO MANIbIX (PYHKINI, DKBUBaJIEHTHBIE PyHKIIMA HempepbIBHOCT
¢yskun. Touku paspeiBa U ux kiaccugukanus. CBoHcTBa HENPEPHIBHBIX () YHKIIH.

OBPA3EL BUIETA K O9K3AMEHY

M’I/IHI/ICTEPCTBO HAYKICI n BI)ICHIEFQ OBPA3OBAHI/I}E PO
I'PO3HEHCKHWU T'OCYIAPCTBEHHbBIMM HE®TAHOW TEXHUWYECKHWHW YHUBEPCUTET
nMenn akag. M. JI. MUIITHOHIITUKOBA

BUJIET Ne 1
JlucummiinHa: MaTeMaTuKa

HNucturyr MLDOuTII cnenuaibHocTe I'MC cemectp |

1. 'eoMeTpruecknii CMBICI CMEIIAHHOTO TPOU3BENCHUS.
4x, —3X, — X, =8,
2. Pemnth cucTeMy JTMHENHBIX YPaBHEHUMN: 2Xl + 5X3 =-2,

— X, + 2%, + X, =12;

3. HpI/IBCCTI/I K KaHOHHUYCECKOMY BUJ1Y YPABHCHUC KpHBOfI 1 IIOCTPOUTH €€

9x* —9y® +36x —18y +20=0.



4. ]JlaHBI TOUKH A(— 2, — 3), B (— 5 4) u C(7;—5). Haiitu o0ee ypapHeHue npsmoit BC u

—_

IPUBECTH €r0 K ypaBHEHUIO B oTpeskax. Haiitu  AB x AC'.

6X

2y 2 3 X
5. Berunciuts npegenst: a) lim M; 6) lim ————— X+ 2X ;B) lim| ——
>3 X +X—6 x>0 /5y? +1 1 x—o\ X — 2
« » 2021 r. 3aB. kadenpoii NauaeB A.M.
[IpenonaBarens MaromaeBa M.A.
BTOPOW CEMECTP

TeopeanecKHe BOIIPOCHI, BLIHOCUMbI€ HA 3a4Y€T

Anddepenuuanbuoe ucuncjieHne GyHKIUA 0HON MepeMeHHOM

1.

©ENOOAWN

10

[TonsiTue mpou3BogHON QYHKIINH, €€ MEXaHUUYECKUN U T€OMETPUUYECKHI CMBICII.

Juddepenunan QyHKINUN U €r0 T€OMETPUUYECKUI CMBICII.

[Ipou3Bo/iHbIE OCHOBHBIX 3I€MEHTAPHBIX (PYHKIIUH.

[IpaBuna nuddepenunpoBaHus.

[TpousBoHas cI0KHON DYHKIIAH.

JudbdepenunpoBanne 3a1aHHBIX B TapaMETPUUECKON U HESIBHOU popme.

Teopembr @epma, Pomns, Jlarpanxka, Komm, Jlonurans.

Heo6xomumble 1 1oCcTaTOYHBIE YCIOBHUS BO3pacTaHus (yObIBaHMS) QYHKITUH.
MakcuMyMbl U MUHUMYMBI (YHKIIHH.

[opsinok uccnenoBanus PyHKIUU C IIOMOIIBIO TPOU3BOIHOM U MOCTpoeHus e€ rpaduka.

DOYHKIHMN HECKOJbKHUX MepeMeHHbIX

11.

12.

13.

14.

OO6nacTh ompeneNneHus, JMHUU YpOBHA GYHKIMM JABYX nepeMeHHbIX. [lpexen wu
HenpeprIBHOCTh YacTHbie mpousBoaHbie. [lomubiii nuddepenimann.

DkcrpemyM (pyHKIMHU ABYX nepeMeHHbIX. Hanboplee u HauMeHbllee 3Ha4YeHUs] GyHKUIUN
JIBYX MIEPEMEHHBIX B 3aMKHYTOM 00JIaCTH.

[IpousBonnas no Hampasienuto. ['paguent. KacatenbHas m0CcKoCTh M HOpMaJb K
MTOBEPXHOCTH.

MeTto1 HauMEHbBIIIUX KBAAPATOB AJ1s1 00pabOTKH KCIIEPUMEHTAIBHBIX JAHHBIX.

HNHuTerpanbHoe ncuncjieHue GyHKuMii OTHOM nepeMeHHOM

15.
16.
17.
18.

19.

Ilonstue mnepBooOpasHoi. Heonpenenéuusiii wuHTerpam u ero cpoiictBa. Tabmuia
HEOIPEACIEHHBIX UHTETPAJIOB.

OcHOBHBIE METOABI HMHTETPUPOBAHMS: HENOCPEACTBEHHOE WHTEIPUPOBAHUE, METO
UHTETPUPOBAHUS M0IBEICHUEM O[] 3HAK TuddepeHIana, MeTo/] 3aMeHbl IepeMeHHO I
HHTterpupoBanue 1o 4acTsiM B HEOIIPEAEIEHHOM UHTETpaJIE.

KommuiekcHble uncina. Anrebpanyeckas (Gopma 3amucu KOMIUIEKCHOTO 4ucia. Moaynb u
aprymenT. JleficTBUsS HaJ KOMIUIEKCHBIMU YMCIaMU. TpuroHomerpuyeckas ¢popma 3arucH
KOMIUIEKCHOTO YHCJIA.

PasnoxeHne MHOroudjgeHa Ha JIMHEHHBIE W KBaJpaTHbIE MHOXWUTENIH. VHTEerpupoBaHue
panMoHanbHBIX qpobeit. Tunsl mpocTelux qpodeit 1 UX UHTETPUPOBAHUE.



20.
21.
22.
23.
24,
25.

26.
27.

WuTerpupoBanue panuMoHANbHBIX JPOOEH METOJOM pa3jioKeHUs Ha MpOCTeHIne Ipoou.
WuTerpupoBanue npocTeHmx HppanuoHaIbHbIX QyHKIUH.

WuTerpupoBanue TPUTOHOMETPUUECKUX (YHKIWN, YHUBEpCAJIbHAs TPUTOHOMETpUYECKas
IIOJICTAaHOBKA.

3ajauy, NpUBOJALINE K MOHATUIO ONpeNeEHHOro uHTerpana. OnpenenéHHblii HHTErpal u
€ro CBOMCTBA.

®opmyna Herotona-JIeiibuuia. 3ameHa nepeMeHHOHN B ONPECTIEHHOM UHTETpaJIe.
@opMyIia HHTETPUPOBAHUS 110 YACTAM U ONPEIEIEHHOIO UHTETpasa.

[Ipunoxenus omnpenenéHHOr0 WHTErpaja: BBIYUCICHHE IUIOMAACH IUIOCKUX (uryp,
BBIYMCIICHUE JIJIMHBI AYTU KPUBOM, 00bEMOB TEIl.

HecoGcTBennbie unTerpaibl. HTErpasnsl ¢ 0ECKOHEUHBIMH MIPEeIaMi HHTETPUPOBAHUSI.
WHTerpansl OT HEOrpaHUYEHHBIX PYHKIUH.

OBPA3EL BUIETA K 3AUETY

MHWHHUCTEPCTBO HAYKHU U1 BBICIHEI'O OBPA3OBAHUS PO

I'PO3HEHCKUI TOCYJAPCTBEHHbBIN HE®TSHON TEXHUYECKUI YHUBEPCUTET

nMeHH akag. M. JI. MUIITHoOHIITUKOBa

BMJIET Ne 1
JlucumiuinHa: MaTeMaTHKa

HNuctutyr UHOuTII criennanbHocTh I'MC cemecTp 2

1. HaliTi mpou3BoAHbIE TAaHHBIX (PYHKIIHA:

1)y:6x5—£3—§/?; 2)y:In(x—\/3—x2); 3)y=x°-sin5x; 4)y=2" —tgIn3x.
X

2. Haittu npousBoanyio ¢pyukmuu Z = In (X2 + Xy2) B Touke A(1;2) mo HampaBIeHHIO BEKTOPA

a=3i-4j.

3. HaiiTu unHTerpansl:

3 4 2 xdx 1+ x rodx
1) || 6x% =5x+— |dx;2) [——:3) [(5-2%)sin4xdx; 4 dx: 5 .
)JZ‘( x x+xJ X )Jl'm )j(5 X)sin 4xdx )jx+\/; X )I4x+7

-1



« » 2021 r. 3aB. kadenpoii ['agaeB A.M.

[IpenonaBarens MaromaeBa M. A.

TPETUN CEMECTP
TeOpeTI/I'leCKI/Ie BOl'lpOCbI, BBIHOCHUMBbBIC HA I K3aMEH

JuddepenuuaibHbie ypaBHEHUSA

1. ludpdepenumanbable ypaBHEHHUs: onpenenenue, nopsaaok Y, pemenne Y.

2. luddepenimanpHoe ypaBHEHHE |-ro mopsiaka: onpeaeneHne; 001ee U 4aCTHOE pelieHusI.
3.Teopema cymiecTBOBaHUS M €IMHCTBEHHOCTH perieHus st 1Y 1-ro nopsaka.

4. 1Y ¢ pazaengomuMucs NepeMEeHHbIMU: ONIPEIEICHUE U TIOPSAI0K PElICHHUS.

5. OgHoponusie /1Y 1-ro nmopsiaka: onpeneneHyue u NopsaoK pelieHus.

6. Jluneiinbie /Y 1-ro mopsaxa: onpeaenaeHue U NOPsSI0K pELIeHHUsL.

7. Iuddepennmanbapie ypaBHEHHs 2-T0 TIOPSIKA: ONPEACIICHUE, BHI 00IIEro perIeHus; TeopeMa
CYIIECTBOBaHUS U €IUHCTBEHHOCTH PEIICHHUSL.

8. [Ipocreiimme ypaBHEHUS, JOMYCKAOIIKNE MIOHKEHNE MTOPSAKA!

y' =10, y'=f(xy, y'=1(.y)

9. JInneiinbie JIY 2-ro mopsiika: HEOJHOPOIHBIE U OJHOPOAHBIE ypaBHEHUS. TeopeMa
CYIIECTBOBAHUS U €JMHCTBEHHOCTH PEIICHUS

10. JIuneitnpie onHOpoaHbIe Y 2-ro mopsiaka: TeopeMa O CTPYKTYPE €ro peiieHus

11. HeogHopoansie nuHeiHbIe Y 2-ro mopsaka: TeopemMa 0 CTPYKType OOIIero pereHus

12. Jlunewtnbie ogHOopoaHbIe Y 2-r0 mopsiaka ¢ MOCTOSTHHBIME KO3 puImeHTaMu.
XapakTepucTUYECKOe YpaBHEHUE U CTPYKTYpa OOILEro pereHus

13. Jluneitabie HeoqHOpOAHBIE Y 2-r0 MopsiaKa ¢ MOCTOSHHBIMU KO3 pHuIimeHTaMu co
CIIeIMAIbHOM TPaBOM YacCThIO

14. MeTo Bapuanuy Ipou3BOJIBHBIX IOCTOSHHBIX (MeTO Jlazpanoica)

15. Cuctemsl muddepeHnnanTbHBIX YpaBHEHUH. MeTo 1 HCKITFOYCHUS PEIICHUS CHCTEMbl YPaBHEHHI

OCHOBBI TEOPUM BEPOSITHOCTEN U MATEMATH4YECKOH CTATUCTHKY

16. Kitaccudukanusi CoOObITHIA: TOCTOBEPHBIC, HEBO3MOIKHBIE, clydaliHble COOBITHS. COOBITHS:
COBMECTHMBIE U HECOBMECTHMBIE; PABHOBO3MO>KHBIE; 3aBUCUMBIE U HE3aBUCUMBIC;
IIPOTHBOIIOJIOKHBIE; MOJIHAS TPYIIa COOBITHH.

17. Knaccuueckoe onpezeaeHue BEpOsSITHOCTH COOBITHS; €ro CBOMCTRA.

18. DnemenTsl koMOMHaTOpUKU. OCHOBHBIE MTPaBHIa KOMOMHATOPUKH:

a) MpaBUJIO Ipou3BeeHus; 0) npaBuiio cymMMel. [lepecranoBKu, pa3MmelieHus, couetanus. Mx
yucio. ['unepreomerpuueckas popmyia.

19. OtHOocuTenbHast yactoTa coObITHS. CTaTUCTUYECKAsi BEPOATHOCTh COOBITHSL.

20. Anrebpa coObITuii. YcinoBHas BepoATHOCTh. [IponsBenenne u cymma coOBITHIA.

21. ®opmyna nonHoit BepositHocTU. Dopmyiiel baiieca.

22. ®opmyna bepnymm.

23. ®opmynsl Jlamnaca.

24. ®opwmymna [lyaccoHa.

25. Cnyuaiinbele BennuuHbl: auckpetnsie (JJCB) u nenpepsisasie (HCB).

Uncrnosble XapakTepucTrku cinydaitabix Bemmuns: 1 (0); D(X); o(X).

26. bunomuaneHoe pacnpenenenue J(CB.



27. ®yHKuua pacnpeeneHus u IoTHOCTh BepositHoctelh HCB.

28. Hopmanbnoe pacnpenenecaue HCB.

29. 3akon 6onpmux uncen. HepaBencrsa YeObméBa u Mapkosa. Teopema UeOsiméBa. Teopema
bepuymu.

30. /loBepurenbHble HHTEPBAJIbI JIs1 OLIEHKU MAaTEMaTUYECKOTO 05KHJIaHUSI.

OBPA3EIL] BUJIETA K OK3AMEHY

M?IHHCTEPCTBO HAYKICI 41 BI)ICHIEFvO OBPA3OBAHI/I{! PO
I'PO3HEHCKHWU T'OCYIAPCTBEHHbBIMM HE®TAHOW TEXHUWYECKHWHW YHUBEPCUTET
nMeHu akag. M. JI. MuImnoHIuKoBa

BMJIET Ne 1
JlucumiuinHa: MaTeMaTHKa

HNucturyr MLDOuTII cnenuaibHocTe I'MC cemectp Il

1. Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTHU pemeHus A 1Y 1-ro nopsaka.

2. Pemuts muddepeHnuanbable ypaBHeHus: 1) 4/9 + yde =yv4+ X2dy ;
2 y=""F 9y’ 2y =0; 4)y" -6y +10y =x+4.

3. B ypue 11 mapoB: 6 6enbix u 5 u€pHbIX. I3 ypHBI U3BIIEeKatOTCs cpa3y ABa mapa. Halktu
BEPOSATHOCTH TOTO, YTO 00a 1mapa OyayT OelbIMH.

4. B smuke HaxoauTcst 7 OpakoBaHHBIX M 16 roHbIX netaneid. HaliTi BeposSTHOCTB TOTO, YTO
Cpely TpexX HayAaudy U3BJICUEHHBIX JeTalel OKaXeTcsl XOTs Obl OJHA TOHAS.

5. Jlana nuckpetHas ciayvaitHas BennuuHa X. HaliTu: a) MaremaTrueckoe 0XKUIaHHE;



0) IMCTIEPCHIO; 8) CPETHEKBAIPATHIECKOE OTKIIOHEHHE.

x|-2|2]3|4]5
p|02[02]02[02]02

« » 2021 r. 3aB. kadenpoii lNauaeB A.M.

[IpenonaBarens MaromaeBa M. A.

7.3. Tekymmii KOHTPOJIb

OO0pa3zen 3agaHusi 1JIsl TeKyLero KOHTPOJS
IlepBblii cemecTp

1. UsectHs koopauHathl Tpeyroabanka ABC: A(5;4), B(-3;3), C(1;-7). Haiitu: a)
YPaBHEHUS: BCEX CTOPOH TPEYroJIbHUKA, BHICOTHI TPEYTOJIbHUKA, MEIUAHbI, OMCCEKTPUCHI U
MPAMOM, IPOXOAANIEH YEPE3 BEPIIMHY TPEYTOJbHHUKA, MAPATIICTLHON MPOTUBOJIEKAIIEH
CTOpOHE; 0) paccTOsIHUE OT BEPILIKHBI JI0 IPOTUBOJIEXKAIICH CTOPOHE; B) yroJl B
TpeyrogbHUKe (Ipu BepmurHe B).

2. IlpuBecTH K KAaHOHUYECKOMY BUJY YPaBHEHUE KPUBOW 2-TO MOPSIAKA U CIEIaTh CXEMATUYCKUM
YepTexK:
a) 4x*+36y*+72y-16x-92=0,
6) -3x%+4y*-12y=0,
B) X+2y?-6y+4=0

Bropoi cemecTp

2

vy 0z oz .
. Jlana ks Z = X° . Iloka3zatk, 4To -1+ylhx)—=0;
Jlana yHxu Y oy L+yinx)—

Il. Jlanb! pyHKIMA Z = arcsin (Xzy), TOUKa A[l; %) ¥ BEKTOp a = 3 — 4i . Haiitu:

grad z B Touke A4,



IIPOU3BOIHYIO0 (DYHKIIUHU Z B TOUKE A 110 HaIpaBJICHUIO BEKTOpa a .

Tpernii cemecTp

1. B maptum u3 15 neraneir 10 crangaptHeix. HailTu BEposSTHOCTH TOr0, YTO CPEAM MATHU B3SATHIX
HayJauy neranen TpU CTaHJIapPTHBIX.

2. Ky0, Bce rpanum kotoporo okpamensl, pacnwieH Ha 1000 KyOMKOB OJMHAKOBOTO pasMmepa,
KOTOpBIE 3aT€M TIIATEIbHO IlepeMerianbl. HalTh BeposTHOCTH TOrO, 4TO Hayhady B3ATHIN
KyOuK OyneT UMETh TpU OKpalleHHbIE TPaHHU.

3. HemnpepriBHas crydaiiHas BenuunHa X 3aqaHa QyHKimerd pacnpenenenus F(x). Haiitu: a) miot
HOCTh BeposTHOocTH f(X); 6) Maremartmdeckoe OXuaaHue a; 6) paucnepcuto D, ecim

0 npu X <0,
F(x)=1x*/8 mpu 0<x<2,
1 mpu X> 2.

4. Haiitu BepostHocTs P(4), ecim m3BectHsl epostHoetn: P(AB)=0,72, P(AB)=0/8.

7.4. Onucanue nMoKasareJjeid 1 KpuTepueB OLEHUBAHUS KOMIIETEHIUI HA Pa3JIMYHbIX

Tanax u GopMHPOBaHHUS, ONTUCAHUE IIKAJIbI OLlEHMBAHUS

Kpurtepuu oneHnBaHus pe3yJbTaToOB 00y4YeHHs HaumeHnoBanue
OLICHOYHOI' 0
IInanupyemble pe3yJbTaThl CpeACTBa
0CBOEHHUS KOMIEeTeHIHH
MeHee 41 6annoB | 41-60 6ansoB 61-80 6a10B 81-100 d6ax
(HeynoBJieTBOpH | (YAOBJIETBOPHUT (xopo1o) JIOB
TeJbHO) eJIbHO) (OTIIMYHO)

YK-1 Cnoco6eH ocymiecTBIsATh MOUCK, KPUTHUECKUH aHAIN3 U CUHTE3 HHPOPMALIUH, TPUMEHATh CUCTEMHBIH
MOAXOJ JJIsl PELLIEHUS TIOCTaBJICHHBIX 3a/1a4

- 3HATD: Mmetopl | PparMeHTapH Henomnubie Cdopmuposan Kommuiekt 3aganuit
pelenus cuctem | PI€ 3HAHUA 3HaHHA HEIE, HO Cdomupora JUISL BBITIOJTHEHHS
THHEHHBIX  ypaBHEHH, CoJIepIKaIllie | HHbIE py6e)KHBI)f
bdepenmpoBanns 1 OT/IEbHBIC c aTTecTalui,
pOoOEIIBI UCTEMATHT | gompock! 0 TeMam /
HHTETPUPOBAHMS, SHAHSE ecKue —

uccieoBaHus  (pyHKIMH 3HAHUS




OJHOIO H HCCKOJBKHX

JUCHUITIINHBI

IIEPEMEHHEBIX; BBIHOCUMBIE Ha
JK3aMeEH,
SK3aMEHAllMOHHBIE
OMIIeTHI
- yMeThb: COCTaBISATH YacTuuHble Hemnonnsie VMenust Chopmu
VpaBHEHHS TPAMBIX W YMEHUS YMEHUS TIOJIHBIE, pOBaHHEI
KPUBBIX  JIMHHM  Ha AOTLYCKArOTCs ©
TOCKOCTI u s HeOOoJIbIINe yMEHUs
OIIHOKHN
IIPOCTPAHCTBE,
mupdepenupoBatb "
WHTETPUPOBATH,
uccienoBaTh  (QYHKIHMH
OJHOM W  HECKOJBKUX
IIEPEMEHHBIX Ha
JKCTPEMYM, peuars
IpocTeimmne
muddepeHnranpHbIe
YpaBHEHUA
- BJIaJleTh: OCHOBHBIMU Yactuunoe | Hecucremaru B Ycnemnoe
3aKOHaMH MAaTEMAaTUKH, BJIaICHUEC YECKOC CHCTEMATHUYECCK u
HEOOXOIUMBIMHU IS HaBBIKAMU IIPUMEHEHNE oM cucreMarud
pIITeH S THIOBBIX 32724 HaBBIKOB [IPUMEHEHUU ecKoe
X HaBBIKOB [IPpUMEHEHNE
B IpOQeccHOnaTbHOH JOITYCKAKTCSA HaBBIKOB
obnactu npoGesl
Kpurtepuu oneHnBaHus pe3yJbTaToOB 00y4YeHHs HaumeHnoBanue
OLEHOYHOT0
IliaanupyeMble pe3yJibTaThl cpeacTBa
OCBOCHI KOMITETEHIIH Mmenee 41 6aioB | 41-60 6as0B 61-80 6ans10B 81-100 6an
(HeynoBJieTBOpH | (YAOBJIETBOPUT (xopo1o) JIOB
TeJbHO) eJIbHO) (OTIIMYHO)

OIIK - 2 Cnoco0eH pa3pabaThlBaTh U peaM30BbIBATh YIPABIEHUYECKHUE PELICHUs, MEpPhl PETYIUPYIOLIETO
BO3/ICUCTBUS, B TOM YHCJI€ KOHTPOJIBHO -Ha30pHbIE (DYHKIIMH, FOCYJApPCTBEHHbIE U MYHUIUNATIbHBIE IPOTPAMMBI

Ha OCHOBC aHaJin3a COIMAaJIbHO-O9KOHOMHUYCCKUX




- 3HaTL: | PparmeHTapH Henonueie | Cdopmuposan
MaTeMaruyeckue Metopr | PIC SHAHAA SHaHMA HBIC, HO Cdomuposa
06paboTKH coJiepKalue | HHbIE
OT/IEIbHbIE
SKCIEPUMEHTAIBHBIX HpoGensI CHCTeMaTHY
JAHHBIX, OCHOBHBIE SHAHIS eCKHue
MI0JIOKEHUS TEOpUu 3HAHUS
BEPOSATHOCTEN u
MaTeMaTHYECKOU
CTaTUCTHUKH,
- yMeTb:  HaxoAuTh | JacTH4HBIE Henounneie VYMmenus Chopmu
YHCIIOBBIE YMCHHA YMCHHUS TIOJIHEIE, POBaHHEI
e
XapaKTePUCTUKH AOTYCKAKOTCS
. HeOOoJIbIIINe yMEHUs
CITydaifHbIX BEJIMYMH,
OIIMOKHN
UCI0JIb30BATh
MaTeMaTH4YeCKUe METO/IbI
npu o0OpaboTke
CTaTUCTUYECKUX JIaHHBIX;
- Baajers. | Yactuuynoe | Hecucremarn B VYenemnoe
BEPOATHOCTHBIMHU BJIaICHHUEC YECKOC CHCTEMATHUYECCK u
MATEMATHICCKIMI HaBbIKaMU IIPUMEHEHHE oM CUCTEMATHY
HaBBIKOB IIPUMECHEHHUH €CKOE

METOJNaMH M METOJaMH

. HaBBIKOB IIPUMEHEHHE
MATEMATHHECKOH JOITYCKAOTCS HAaBBIKOB
CTaTUCTUKH IS PELICHMUS 1poGesbl

COIIMAJIBHO-
SKOHOMHYECKMX  3ajad4,
000CHOBEBIBATh

MOJTyYCHHBIC c ux

IMOMOIIIBIO PE3YIIbTATHI;

KoMmmnekT 3aganuii
JUUISl BBITIOJTHCHUS
PYOSKHBIX
aTTeCTallMi,
BOTIPOCHI 10 TeMaMm /
paszzaeinam

IACIATUINHEL
BBIHOCHMBIE Ha
JK3aMeEH,
SK3aMeHaIlHOHHEIE
OMJIETHI

8. OcobennocTn peanu3anvm TUCHUIIMHBI IJIs1 HHBAJU/A0B U JIMI ¢ OrPAaHNYCHHBIMHU

BO3MOKHOCTAMMU 310POBbHA

I[J'ISI OCYHICCTBJICHUA IIPOHCAYP TCKYIICTO KOHTPOJIA YCIICBACMOCTU U HpOMC)KWO‘-IHOfI

aTTeCTallun o6yqa}0m1/1xc;1 CO3JaHbl (I)OHIIBI OLCHOYHLIX CPCACTB, aAaITUPOBAHHLIC JJII HHBAJIUIOB

" JiaI € OrpaHUYCHHBIMU BO3MOKHOCTAMMU 3JOPOBbsA U MO3BOJIAIOININEC OLICHUTH JOCTUKCHUC HUMU




3aIUTAaHUPOBAaHHBIX B OCHOBHOM 00pa3oBaTeNbHOW MpOrpaMMe pe3yibTaToB OOy4eHHS U YPOBEHb
c(OPMHUPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asBJICHHBIX B 0Opa3oBarenbHOM mporpamme. dopma
IIPOBEJICHUS] TEKYyIEeW aTTecTaluu Uil CTYACHTOB-MHBAJIUIOB YCTAaHABIMBAECTCA C YYETOM
WHIMBHIYAIBHBIX TICHX0()U3MUECKIX 0COOCHHOCTEH (YCTHO, MMCHbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEpE, B (hopMe TecTupoBaHus U T.11.). [Ipu TectupoBaHuu ajs ClabOBUASIIUX CTYIEHTOB
HCIO0JIb3YIOTCS (POH/IBI OLIEHOYHBIX CPEJCTB C YKPYNHEHHBIM 1pudToM. Ha sx3aMen nmpurnamaercs
COMPOBOXKIAIOIINM, KOTOPBIM OOECIEeUnBAaET TEXHUUYECKOE COIPOBOXKAECHUE CTyAeHTy. I[lpu
HEOOXOJIMMOCTH CTYJNEHTY-MHBAIMJYy MPEAOCTaBISAETCS JOMOJHUTEIBHOE BpeMs Ul MOATOTOBKH
OTBETa Ha dK3aMeHe (wiu 3a4dete). OOyyaronuecs ¢ OrpaHUYCHHBIMA BO3MOXKHOCTSIMU 37I0POBbS U
oOyuarouiyecs: MHBaIMbl O0ECTIEYMBAIOTCS IMEYATHBIMU M 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMU
pecypcamu (MpoTrpaMMBbl, y4eOHbIE TOCOOUS JUISi CaMOCTOSITEIbHOM padoThl M T.1.) B ¢opmax,

AIalITUPOBAHHBIX K OTPaHUYCHUAM UX 3JOPOBbS U BOCIIPUATHA I/IH(l)OpMaHI/II/IZ

1) s MHBAJIMJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBBS 10 3PEHHIO:

- VIS CcJenbIX: 3aJaHus JUIS BBIMOJHEHHUS HAa CEMHUHApPaX M TMPAKTHYECKUX 3aHATHIX
ohopMIIIIOTCST penbePpHO-TOYeUHBIM Tpu¢TOM bpaiiis wim B BUAE 3JIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TIOMOIIIbIO KOMITBIOTEpA CO CHEMATN3UPOBAHHBIM POTPAMMHBIM OOECTIeUeHUEM IS
CIIETbIX, JHOO0 3aYUTHIBAIOTCS ACCHUCTEHTOM; NHCbMEHHbIE 3aJjaHMs BBIMIOJIHAIOTCS Ha Oymare
penbedHO-TOUEUHBIM MIpUPTOM bpailis wiM Ha KOMIBIOTEpE €O  CIEHUATM3UPOBAHHBIM
MIPOrPaMMHBIM 0O€CIIeYeHUEM IS CIICTIBIX JTM00 HAIUKTOBBIBAIOTCS ACCUCTEHTY; 00YJarOIIUMCS [T
BBITIOJIHEHUST  3a/laHUsl T[pU  HEOOXOJMMOCTH  MPENOCTAaBISIETCS  KOMIUIEKT IMHCbMEHHBIX
MIPUHAUIKHOCTEH 1 Oymara JJisi muchbMa penbedHo-ToueyHbIM mpudTom bpaiins, koMiboTep co

CIICHUAIIN3UPOBAHHBIM ITPOT'PaMMHBIM oOecrnieyeHHEM JJIA CIICIIBIX,

- JIA C.HaﬁOBI/IIlﬂH.lI/IX: oOecneynBaeTcs HHIWBUAYaJIbHOC PABHOMCPHOE OCBCIICHHE HEC
menee 300 JIFOKC, O6y‘~IaIOH_II/IMC$I JJIA BBIIIOJIHCHUA 3aIaHUA IIPU HCO6XOI[I/IMOCTI/I MMpCaOoCTaBJIACTCA
YBCIMYHUBAOMIICC YCTPOﬁCTBO; BO3MOJKHO TaKKe HCIOJh30BaHHE COOCTBEHHBIX YBCJIMYHUBAKOIIUX

YCTpOﬁCTB; 3aJaHus JJIs1 BBITIOJTHEHMS 3aJaHui O(bOpMJ'IHIOTCSI YBCIIMYCHHBIM IHpI/I(bTOM;

2) U1 UHBAJIMJIOB U JIMI C OTPaHUYCHHBIMHA BO3SMOXXHOCTAMU 310POBBA IO CIIYXY:
- I TJIyXuX H CH&ﬁOCHLIHIaHII/IX: oOecrieuynBacTCs HalIMUne SBYKO}/CI/IHI/IBaIOH_Ieﬁ
arraparypbl KOJUICKTUBHOT'O IMOJIb30BAHUSA, IIPU HeO6XOI[I/IMOCTI/I 06y‘IaI-OIJ_II/IMC}I MMPEaOCTaBIACTCA
3BYKOYCUJIMBAKOIIAdg arraparypa HWHAWBUAYAJIbBHOTO IIOJIb30BAHUA; MTPCAOCTABIISIIOTCA YCIYI'U

CYpPIOIIEPEBOIUHKA;

- A GICNOIJayXMX JOITYCKaceTCsA MPHUCYTCTBHE ACCHUCTCHTA, OKa3bIBAIOMIEIO YCIYyI'u

TPI(I)J'IOCYp,Z[OHCpCBOI[‘-IHK& (HOMI/IMO Tpe60BaHHI>i, BBIIIOJIHACMBIX COOTBCTCTBCHHO OJIA CJICIIBIX U



TIIyXUX);

3) Ui UL C TSDKENBIMH HApYLIICHUSIMU PEUH, TIYXUX, CIAOOCIHBIIAIINX JIEKIUA U CEMHHAPHI,
MIPOBOJIUMBIE B YCTHOH (popMe, MPOBOAATCS B MUCBMEHHOMH (hopme;

4) Ui MTHBAJIUIOB U JIUII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS, MMEIOIIMX HAPYILIEeHUSsI
ONOPHO-/IBUI'aTeJILHOI0 aNNApaTa:

- JUTSI JIUIT C HApYHIICHUSIMU OTIOPHO-/IBUTATEIILHOTO aIlliapaTa, HapyIIeHUSIMH TBUTATEIbHBIX
GyHKIMH BEpXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHHMX KOHEYHOCTEH: MHCbMEHHBIE 3aJaHUs
BBITIOJTHAIOTCS. HAa KOMITBIOTEPE CO CHEINMAIM3HPOBAHHBIM IPOTPAMMHBIM O0ECIIeYeHuEM WIIN
HA/IMKTOBBIBAIOTCSI ACCHCTEHTY; BBHITIOJHEHNE 331aHUH (TECTOB, KOHTPOJIBHBIX paboT), TPOBOIUMBIE

B MUCHbMEHHOU (popMe, TPOBOJATCS B YCTHOM hopMe IMyTeM ompoca, Oeceibl ¢ 00ydarommmcst

9. YueOHO-MeTOAMYECKOE 00ecTeueHHue TUCIUILINHEI

9.1. Jluteparypa
1. I'mypman B.E. PykoBOACTBO K pemieHHIo 3a1a4 Mo TEOPUU BEPOSTHOCTEH M MaTEMaTHYECKON

cratucTuke.-M.: Breiciras mkoua, 2005.

2. JHanxo II. E., ITonoB A. I'., KoskeBuukoBa T. . Beiciias MaremaTka B ypaKHEHUSAX U 33/1a4ax.
Y1, Y2. -M.: Breicmag mkoua, 2000.

3. IlpakTuky™m 1o BBICIIEH MaTeMaTHUKe JJIs SKOHOMHUCTOB. YuebHoe mocobue st By3oB /Ilon
penakuueii npod. H.ILI. Kpemepa. — M.: KOHUTU-JJAHA, 2004.

4. Jlyary K.H., Hopun B.IL, [Tucemennsiii [I.T., [lleBuenko FO.A.. COopHUK 3a7ay 1O BBICIIEH
Marematuke. — M.: Alipuc-nipecc, 2004.

5. Tlucemennsiit J[. T. Koncnekr nexuwuii mo Beicuieii marematuke. [Tomubiit kypc. — M.: Boicias
mkoua, 2013.

6. CaumoB A-B. A. Kpatkuii kypc Bbiciieil MaTemMaTHKu. YuebHoe nmocodue. Tom 1, 2. ['po3HbiIit,
2016.

7. Abnynxamuzaos C. C., AcxaboB C. H., berunrupues M. A., Cumonenko P. A. Kparkuii kypc
TEOPUHU BEPOATHOCTEH M MATEMATUUYECKOM CTATUCTUKU: TEOPHs, IPUMEPHI, TUIIOBbIE PACUETHI.
VYuebHoe nmocoOue i CTYACHTOB TEXHUYECKUX By30B. — PoctoB-Ha-Jlo Hy: OO0 «/lnanazon»,

2001.



8. Acxabos C. H., bermnrupunes M.A., MaromaeBa M.A. IlpakTiukyM 1mo u30paHHBIM TJlaBam
BBICIIEH MaTeMaTuke. - Maiikorr: MI'TY, 2005.

9. BaraeBa M. T. COopHUK 3a7ad MO JIMHEHHOW W BEKTOPHOW aireOpe M aHAIUTHYECKOW Teo-
merpun.— I'pos3nsiii, UIIL I'THH, 2007.

10. MaromaeBa M.A., [laaes A.b. Jluddepennumanbupie ypaBHeHHs (ydeOHOE MOCOOHE IS
CTYIEHTOB SKOHOMUYECKUX M TEXHOJIOTMUYECKUX crnernuanbHocTei). — I'posusiit: UIIL I'THU,
2010.

11. MaromaeBa M.A., Hcaesa JI.M. Ilpaktukym mo Beicmieii matemaTtuke. Yactel,2,3 (yueOHO-
METOIMYECKOE TTOCOOUEe /ISl CTYICHTOB SKOHOMHYECKHUX crernuaibHocTei). — ['posnbrit: UIIL]

ITHTY, 2019.

HNHTepHeT pecypcsl

Caiir kadeapsr http:// www.vm-ggntu.ru
http://www.alleng.ru/edu/math9/htm
http://plus.ru/books_mat.html
http://www.edu.ru

PopnhRE

9.2. Meroanueckue ykazanus (Ilpuinoxenne)

10. MaTepuaJbHO-TeXHHYECKOe OOecredeHue U CHUIINHbI

3a kadenpoit «Bpicmias u TpUKIagHAs MareMaTHKa» B TIJaBHOM YyYeOHOM KOpIyce
3aKpeIICHBI JICKIHOHHAs ayauTopus Ne 1-16, aymuTopuu IS IPOBEJACHHS IPAKTHYCCKUAX 3aHATHN
NoNe 2-08, 2-27, 2-29, 2-31, 2-33, 2-35, OOJBIIMHCTBO M3 KOTOPBIX OCHAIIECHO TaOIUIlaMHU,
rpadUUECKUM MaTepralioM U 4eprexam; ay. Ne 3-10 cyKUT B Ka4eCTBE KOMITbIOTEPHOIO Kjlacca,
IJIc YCTAHOBJCHBI 12 KOMITBIOTEPOB, KOTOPBIE HCIIOJIB3YIOTCS JUII CAMOCTOSITEIBHON pPadOThI
CTY/ICHTOB; 3/IECh JK€ BO3MOYKHO HCIIOJIb30BAaHHE KOHTPOJIUPYIOIIUX IPOTPAMM JIJIs TpHEMa 3a4ETOB
1 9K3aMeHOB. Ha kadeape UMeroTcs HHTEpaKTUBHAS J0CKA U JHAPOCKTOP

IMPHJIOKEHUE
MeTtoanyeckne yKa3aHus 10 0CBOEHHIO Y CHMIJIHHBI
« MaremaTuka »

1. Meroauyeckue yKa3aHusi 151 00y4aIOLIUXCS MO0 IVIAHUPOBAHUIO U OPraHU3ALUU BPpeMeHH,
He00XO0AMMOTr0 JJIsl 0OCBOCHHS AMCHUILIHHBI.


http://www.vm-ggntu./
http://www.alleng.ru/edu/math9/htm

Uzyuenne pekoMeHayercsi Ha4aTh ¢ 03HAKOMIICHHSI ¢ paboueil mporpaMMoin AUCHUILIHHEL, €€ CTPYKTYPOH U
coZiep>KaHUEM pa3JiesioB (MOIYyIei ), OHIOM OLIEHOYHBIX CPEACTB, 03HAKOMUTHCS C y4eOHO-METOANIECKUM
1 MH(POPMAIMOHHBIM 00€CIIeYEeHHEM U CIUTIIIHHBL

I[I/ICIII/IHJ'H/IHa «MaTeMaTHKa» COCTOUT U3 CBA3AaHHBIX MCKOY 00010 TEM, O6CCHC‘JI/IBaIOHlI/IX
IMoCJICA0OBATCIIbHOC NU3YUCHUEC MaTCpraa.

OO6yueHne o TUCHUIUIHHE « MaTeMaTHKa » OCYIIECTBISIETCS B CIASAYIONIMX QopMax:

1. AynutopHble 3aHITHS (JEKINUH, TPAKTUIECKUE 3aHSTHSL).

2. CamocrosiTenbHas paboTa cTyeHTa (IOrOTOBKA K JIKIIUSAM, IPAKTUYCCKUM 3aHATHSAM, TECTaM U
HHBIM (popMaM MUCbMEHHBIX pabOT, MHIUBUAyaIbHAS KOHCYJIbTAIUS C IPEIOIaBATEIIeM ).

3. HHTepakTuBHBIE (HOPMBI IPOBEICHUS 3aHATUH (KOJUIOKBUYM, JIEKIUS-IUCKYCCHUS, U AP .(HOpMBI).

VY4eOHbII MaTepHal CTPYKTYPUPOBAH U U3YyUEHHE AUCIHITIMHEI TPOU3BOANUTCS B TEMATUICCKON
rocienoBaTenbHOCTH. Kaxk1oMy MpakTHYEeCKOMY 3aHATHIO U CAMOCTOSTEIbHOMY U3y4EHHIO MaTepHraa
MIPEIIIECTBYET JEKIIH 10 JaHHOU Teme. O0yJaromuecs: CaMOCTOSTENIbHO TPOBOAAT MPEIBAPUTEIBHYIO
IIOATOTOBKY K 3aHATUIO, IPUHUMAIOT aKTUBHOC U TBOPYECKOC Y4aCTUC B O6Cy)K,Z];eHI/II/I TCOPETUUCCKUX
BOITPOCOB, Pa3z00ope MPOOIEMHBIX CUTYAITH U ITOMCKOB IyTel WX perieHus. MHOrHe mpo0IeMbl, H3ydacMbIe
B KypcCe, HOCAT JUCKYCCUOHHBIN XapaKTep, 4TO MPEANOaracT MHTEPAKTUBHBIN XapakTep MPOBEACHUS
3aHATUN HA KOHKPETHBIX ITpUMepax.

Ornrcanye oCIeA0BaTEILHOCTH ICHCTBUN 00YyJaroIIerocs:

[Ipu u3ydeHnn Kypca clieayeT BHUMATEILHO CIYIIATh U KOHCIIEKTHPOBATh MaTeprall, H31araeMbIi
Ha ayJUTOPHBIX 3aHATHAX. J[715 ero MOHMMAaHNS W Ka9eCTBEHHOTO YCBOSHHUS PEKOMEHIYETCS CIICTYIOIIast
MOCJIeN0BaTEIbHOCTD JEUCTBHI:

1. Tocne okoHYAHUS YIEOHBIX 3aHITHH YIS 3aKPETUICHHS MaTepralia MPOCMOTPETh U 00 IyMaTh TEKCT
JIEKITNH, TPOCITYIIaHHON CErOAHsI, Pa3o0paTh pacCMOTpeHHbIe mpuMepsI (5 - 10 MuHYT).

2. Ilpu moxroroBKe K JEKIUH CIIEMTYIOUIEro THS MOBTOPUTH TEKCT MPEABIAYINEeH JEKIIH, TI0yMaTh O
TOM, Kakasi MOXKeT ObITh ciemyromas tema (5 - 10 munyT).

3. B Teuenwue Henmenu BBIOpATh BpeMs JIsl paboTHI ¢ IUTepaTypoli B OubmaroTeke (mmo 1 gacy).

4. Ilpu NOArOTOBKE K MPAaKTHYECKOMY/ CEMUHAPCKOMY 3aHATHUIO IOBTOPUTH OCHOBHBIE MOHATHS 110
TeMe, U3y4uTh PUMepbI. Pelas KOHKPETHYIO CUTYaluIo, - IPEABAPUTEIBHO OHATh, KAKOW TEOpeTHYeCKUN
MaTepHal Hy>KHO HCIIONb30BaTh. HameTuTs 1i1an pemenust, HonpoOoBaTh HA €T0 OCHOBE PEIIUTh 1 - 2
MPAKTUYIECKUE 3aJauH.

2. Metoanueckue ykazaHus 1o padore o0y4arolmuxcsi B0 BpeMs PoBeAeHUs
JICKIHIA.

Jlexumu paroT 0OyyaromUMCcs CUCTEMAaTH3UPOBAHHbIE 3HAHUS 110 AUCLUIIIMHE, KOHIEHTPUPYIOT UX
BHUMaHUE Ha HanboJee CIOKHBIX M BaXKHBIX Bonpocax. JIeKuy oObIMHO M31aratoTcs B TPaJULHOHHOM M
B npoOieMHoM ctuiie. [is cTyieHToB B OOJIBIIMHCTBE CiIydaeB B mpodiaeMHoM ctuie. [Ipobiemublil cTiiib
MO3BOJISIET CTUMYJIMPOBATh AKTUBHYIO TI03HABATEIBHYIO AESTEBHOCT O0YUAIOIINXCS U UX HHTEPEC K
JUCUUILUTMHE, OPMUPOBATH TBOPYECKOE MBIIILIEHHE, TPHOETaTh K IPOTUBOIIOCTABICHUSM M CPaBHEHHUSM,
nenatb 0000IIeH s, aKTUBU3UPOBATh BHUMAaHUE 00yYarOINXCs ITyTeM IIOCTAHOBKU MTPOOJIEMHBIX BOIIPOCOB,
MOOIIPATH AUCKYCCHIO.



Bo BpCMs JICKIIMOHHBIX 3aHSATHI PEKOMCHAYCTCA BECTU KOHCIICKTHUPOBAHUEC yqe6Hor0 Marepuala,
06pamaTL BHUMAHHUEC Ha (bOpMy'J'II/IpOBKI/I " KaTCropuu, paCKpbiBaromuye CyTb TOro UJn HHOT'O ABJICHUSA, U1
MMpOLICCCOB, BLIBOJABI U MTPAKTUYCCKHUC PCKOMCHAAIUH.

KoncrekT nekuuu syuiie moapas3aensiTh Ha MyHKTHI, COOMI0aas KpacHyI0 CTPOKY. DTOMY B OOJbIION
cTerneHu OyayT criocoOCTBOBATH BOIIPOCH IUIAHA JIEKLINUH, IPEUIOKEHHBIE NpenoaaBaTeniMm. Cienyer
o0parmaTh BHIMaHHE Ha aKIEHTHI, BBIBOJIbI, KOTOPHIE JeIaeT IMpenoaaBaTeib, OTMedas Hanoosee BasKHbIE
MOMEHTHI B JIEKITAOHHOM MaTepHale 3aMEUaHUAMHU «BAXKHO», «XOPOILIO 3alIOMHUTH» U T.I. MOXXHO JenaTh
3TO U C MTOMOIIIBIO PA3HOIBETHBIX MapKepPOB UJIH pyueK, NOJUEPKUBasi TEPMUHBI U OIpeseseHUs.

Lenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpaIlleHHi, a00peBraTyp U cuMBOJI0B. OTHAKO
MIpH AajbHEiIIe paboTe ¢ KOHCIIEKTOM CUMBOJIBI JTy4Ille 3aMEHUTHh OOBIYHBIMH CIIOBAMU JJISI OBICTPOTO
3PUTCIIBHOI'O BOCIIPUATHUSA TEKCTA.

PaGotast Haj KOHCIIEKTOM JIEKIIUIA, HEOOXOJJIMO HCIIOIh30BATh IUTEPATYPY, KOTOPYIO PEKOMEH I0BAI
npenojasarenb. IMeHHO Takas cepbe3Hasi, KpOIOTIHBast padoTa ¢ JIEKIIMOHHBIM MATEPHAIIOM ITO3BOJIHT
rITyOOKO OBJIAJIETh TEOPETUIECKUM MATEPUAIIOM.

TemaTturka nexiuii maercs B pabodeii mporpaMmMe TUCIUTUIAHEL.
3. MeToanyeckue yKkazanusi 00y4arIIAMCS 10 MOATOTOBKE K MPAKTHYECKUM 3aHATHSIM.

Ha npakTryeckux 3aHSATHIX MPUBETCTBYETCS aKTHBHOE y4acThe B 00CYKJIEHUH KOHKPETHBIX CUTYAIHH,
CIIOCOOHOCTH Ha OCHOBE TTOJTYYEHHBIX 3HAaHHH HaXOAUTh HanoOolnee 3 PEeKTUBHBIE PEIIEHUS TTOCTABICHHBIX
po0iieM, yMETh HAXOAUTh IOJIE3HBIN AOMOMHUTENBHBIA MaTepual 110 TEMaTUKE 3aHATHH.

CryneHTy peKoMeHayeTcs CIeIyIomas CXxeMa MOATOTOBKH K MPaKTUIECKOMY 3aHATHIO:

1. O3HakoMJIeHHE C TUTAHOM MPAKTHYECKOr0 3aHITHS, KOTOPBIA OTpaXkaeT CoAep KaHMe MPeI0oKEeHHON
TEMBI;

2. IlpopaboTaTh KOHCIEKT JICKIIUH;

3. [IpounTaTh OCHOBHYIO JIUTEPATYPY.

B mporiecce mOATOTOBKH K MPAaKTHYECKUM 3aHATHAM, HEOOX0IMMO 00paTHTh 0c000€ BHUMAaHUE HA
CaMOCTOSITEIIFHOE N3y4deHUE PEKOMEHIOBAHHOM JINTepaTyphl. [Ipu Bcell MOIHOTE KOHCTICKTHPOBAHU S
JIEKIIH B HEll HEBO3MOXKHO M3JIOKHUTH BECh MaTepHall H3-3a JIMMUTA ayIUTOPHBIX dacoB. [ToaTomy
caMoCTosATeNbHAas paboTa ¢ yueOHUKaMH, Y9eOHBIMU TTOCOOUSIMU, HAYIHOM, CITPaBOYHOM JINTEPATYPOH,
MaTepraiaMy IepruoONYeCcKUX H3aanuii 1 MHTepHeTa aBisieTcs Hanbonee 3G HeKTHBHBIM METOIOM
MIOTyYeHUS JOIOIHUTEBHBIX 3HAHUM, TI03BOJISET 3HAYUTENHPHO aKTHBH3UPOBATH MTPOLIECC OBJIAACHHS
nH(popMaIueid, croco0CTByeT Oolee TTy00KOMY YCBOCHHIO H3Yy9aeMOro Mareprana, GopMupyer y
CTYJICHTOB OTHOLIEHHE KOHKPETHOW npobieMe. Bce HOBBIE MOHATHS 1O H3y4aeMOoil TeMe HE0O0X0uMO
BBIyYHTh HAU3YCTh ¥ BHECTH B TIIOCCAPHIA, KOTOPBIH 1EIECO00pa3HO BECTH C CAMOro Hayalla u3ydeHHs

Kypca;
4. OTBeTHTbH Ha BOIMPOCHI IIJIaHA TPAKTUYECKOTO 3aHATHUS;
5. BeINOIHUTE JOMAIIHEE 3aJaHUE;
6. IlpopaboTaTh TeCTOBBIE 3a/IaHUS U 33/1a4H;

7. Ilpu 3aTpynHeHUsIX cHOpMYITHPOBATH BOINPOCH K MPENOAABATENIO.



Pesynbrat Takoi paboThI TOKEH MPOSBUTHCS B CIIOCOOHOCTU CTYJICHTa CBOOOIHO OTBETHTH HA
TEOPETHUYECKUE BOIIPOCHI MPAKTUKYMa, BBICTYNATh U Y4aCTBOBAThH B KOJUICKTUBHOM OOCYKJICHHH BOIIPOCOB
H3y4aeMoOU TEMBbI, IPABUJIBHO BBHIMOIHATH MPAKTUYECKUE 3aJaHUs M MHBIC 33JJaHUsI, KOTOPhIE JAIOTCS B
(hOHITIE OIEHOYHBIX CPENICTB AUCIUTUIHHEIL

3. MeToauveckue YKazaHusl Oﬁy‘lalOIIII/IMCﬂ M0 OpraHu3anuu CaMOCTOSATEIbHOM paﬁOTbI.

Lenb opraHu3aIy CaMOCTOSATEIBHON pa0OThI MO TUCIHUILIMHE «MaTeMaTHKa) — 3TO YIIyOJleHUE ’
paciMpeHue 3HaHuil B 00J1aCTH MaTeMaTHKH, (OPMUPOBAHUE HaBbIKA U MHTEPECa K CAaMOCTOSATEIIbHOM
03HABATEIbHON NEITCILHOCTH.

CamocTosTenbHas paboTa 00yJaromxcs sIBISETCsl BKHEHIINM BUIOM OCBOCHUS COIEPIKAHUS
JTUCLMIUTNHBI, TOATOTOBKU K MIPAKTUYECKUM 3aHATHIM U K KOHTPOJIbHOM pabote. Crofa ke OTHOCATCS U
CaMOCTOSATEIbHOE YIITyOJIeHHOE N3YdeHHe TeM AUCHUILTHHEL. CaMoCTosTeNnbHas padoTa MpeICTaBIIseT
co00#1 MOCTOSIHHO JICHCTBYIOIIYIO CUCTEMY, OCHOBY 00pa30BaTeIbHOTO MPOIecca U HOCHT
HCCIIEIOBATEIILCKUI XapaKTep, YTO MOCTYKUT B OyIyIIeM OCHOBaHHEM JUJIsl HAITMCAHUS BBITYCKHOM
KBaJTM(QHUKAIIMOHHON pabOThI, IPAKTHYECKOI'0 MPUMEHEHHS TIOTYyYEHHbBIX 3HAHNH.

Opranu3zanus caMoCTOSITEIbHON PaboThl 00yJarOIIUXCA OPUEHTUPYETCS Ha aKTUBHBIE METOBI
OBJIAJICHUS 3HAHUSMH, PAa3BUTHE TBOPUYECKUX CIIOCOOHOCTEHN, IEPEXO0/T OT MOTOYHOTO K
WHIMBUAYAU3UPOBAHHOMY O0YUYEHHIO, C YUYETOM MOTPEOHOCTEH U BO3MOXKHOCTEH JTMYHOCTH.

[IpaBuipHAs OpraHU3aNN CAMOCTOSATEIHHBIX YUCOHBIX 3aHATHN, UX CHCTEMaTHIHOCTD,
1IeJIeCO00pa3HOe IaHUPOBaHKE PAa00UYEro BPEMEHH T03BOJISET CTYACHTAM Pa3BUBATh YMEHHUS U HABBIKU B
YCBOCHHHU U CUCTEMATH3AIUU MPHOOpETaeMbIX 3HAHNUH, 00eCTIeUnBaTh BHICOKUH YPOBEHB YCIIEBAEMOCTH B
nepuo]| 00y4eHHs, TIOTYYUTh HABBIKH TOBBIIICHUS MPO(GECCHOHATBHOTO YPOBHSI.

CamocTrosiTenpHas paboTa peann3yercs:
- HEIOCPENICTBEHHO B MPOIIECCE ayJAUTOPHBIX 3aHATHH - Ha JICKITHSIX, TPAKTUISCKUX 3aHSTHSIX;

- B KOHTAKTe C TIPENo/IaBaTelleM BHE PAMOK PACIHCaHMUs - Ha KOHCYJBTAIUAX 110 YI€OHBIM BOIIPOCAM,
B XOJI€ TBOPYECKIX KOHTAKTOB, IIPY JINKBUIAIINH 33/I0JKEHHOCTEH, MPY BHITOIHEHUH HHIMBHUIYaTbHBIX
3aJaHuN U T.1I.

- B OmbOnmoTeke, moMa, Ha Kadenpe Mpy BHIMOTHEHUH 00yJaOIIIMCS YIeOHBIX U MTPAKTHYECKIX
3ajad.

Buast CPC u xputepuu OLIeHOK
(o 6ammeHO-peritnnToBOM cucteme [ THTY, CPC onenuBaercs B 15 6aios)

1. KonTponsnas padora
2. Kommokeuym

Tembl U1 caMoCTOATENBbHON PabOTHI MPONUCAHBI B pabouel mporpaMMe TUCHUIUIMHBL. DP(EeKTHBHBIM
CPECTBOM OCYILIECTBICHHS 00yUYaIOIMUMCs CAMOCTOSITENbHON PabOThI SBISIETCS AIEKTPOHHAS
nH(pOPMaITMOHHO-00pa3oBaTeNbHAasl CpeAa YHUBEPCUTETA, KOTopasi 00eceunBaeT JOCTYN K yueOHBIM
IU1aHaM, pabovyrM IporpaMMaM AUCLMITIMH (MOIYJIeH ), IPAKTHK, K U3IaHHUSIM 3JIEKTPOHHBIX OMOINOTEUHBIX
CHCTEM.



CocraBurenn &/g Maromaesa M. A.
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