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1. Hean u 3a1a4u TUCUMILIAHBI

I_[e.m,lo MaTEMATHYICCKOI'O O6p8.30BaHI/I$[ 6a1<aJ1aBpa ABJIACTCA: O6y‘l€HI/Ie CTYACHTOB OCHOB-
HBIM ITOJIOKCHHUAM U METOAAM MAaTCMATHUKH, HABBIKAM ITOCTPOCHHA MAaTEMATUYCCKNUX JOKA3aTCILCTB
IIyTEM JIOTHYCCKUX paccy;xz[eHI/Iﬁ, MCTOJaM PCUICHMA 3a/1a4.

38}13‘13MI/I N3YUCHUA NUCHUIIIIMHLBI ABJIACTCA O6y‘~I€HI/I€ CTYACHTOB OCHOBHBIM MaréMaTuic-
CKUM MCTOJaM, UX 3HAKOMCTBO C PAa3JIMYHBIMU IIPUIIOKCHUAMHA 3THX METOJOB K PCHICHUIO IIPpaKTH-
YCCKHUX 3a/1a4, Acjasd IIpru 3TOM YIIOp Ha TC pa3acC/ibl MATECMATHKH, KOTOPLIC B COOTBCTCTBHUU C yT-I€6-
HBIMHU IIJIaHaMM HUMCIOT Ba*XHOC 3HAYCHHUC OJId TOI'O HMJIIM MHOI'O HpO(bI/IJ'IH IIOATOTOBKHU CII€IIHMAJIU-
CTOB.

2. MecTo 1MCUMIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Matemartuka oTHOcUTCS K biioky 1 06si3aTenbHON yacTu y4eOHOro IiaHa.

OCHOBOI1 OCBOCHHUS JaHHOH y4eOHOM JUCLUIUIMHBI ABJISETCS LIKOJBHBIA KypC MaTeMaTHKH.
DJeMeHTBl HEKOTOPBIX Pa3/IelioB MaTeMaTHKH, M3y4aeMbIX B By3e (BeKTOpHas anreOpa, mudde-
PEHLIMAIIBHOE ¥ MHTErPaIbHOE UCUUCIIEHUS (PYHKIIMU OAHON NEpEeMEHHOMH, aHaIuTU4YeCcKas TeoMeT-
pusi), 3aJI0KEHBI B IIKOJBFHOM Kypce MaTeMaTHKH; 3HaHUE 3THUX 3JEMEHTOB 00s3aTEIbHO KaK JJIs
yriIyOJa€HHOT O 3y4eHUs YKa3aHHBIX Pa3/ielioB MaTEMAaTUKHU B By3€, TaK U 111 OCBOEHHI TAKUX pa3Jie-
JIOB, M3y4CHHE KOTOPBIX MPEAYCMOTPEHO TOJBKO B BBICHICH MateMaTHke (IudQepeHnnaibHoe uc-
yrciaeHue QyHKIUNA HECKOJIBbKUX NepeMEHHbIX, UG depeHInalIbHbIC YPaBHEHNUS, BBIUUCICHUE YUCIIO-
BBIX XapaKTEPUCTHK CIyYalHBIX BEIHYUH, MCIIOJB30BAaHUE MATEMaTHUYECKUX METOIOB 00pabOTKH
CTaTUCTHUYECKUX JAAHHBIX U JPYTHUE).

JlanHast AMCUMITIIMHA SBJISIETCS IPEAIIECTBYIOLIECH I CIEAYIOUX €CTECTBEHHOHAYYHbIX U
o01enpodeccHoHaIbHBIX Y4€OHbIX AUCLMIUIMH, IPEIYCMOTPEHHBIX B yUE€OHBIX IJIaHaX CHEeLUaIbHO-
cTel HanpasieHus «['ocyiapcTBeHHOE M MyHUIMIIAIbHOE yIpaBiaeHue»: «upopmarukay, «Metobl
IPUHATHSA YNPABICHYECKUX pELICHUI», «ColnaabHO-IKOHOMUYECKAs: CTATUCTUKA», «CHCTEMHBIN
aHaIN3», « DIKOHOMUKO-MAaTeMaTUYECKOE MOJICIMPOBAHUE B yIIpaBIeHUN», «MaTemaTuueckue MeTo-
JIbl ¥ MOJIENIM B SKOHOMHUKED.



3. [lepevyenb NIaHUPYEMBIX Pe3y/JbTATOB 00y4eHHs MO JUCHUIJIMHE (MOAYJII0), COOT-
HECEHHBIX ¢ HHAMKATOPAMHU J0CTHKEHHUSI KOMIIEeTeH M

Tabauuya 1

Kox mo ®I1'0OC

NHanKaTophl JOCTHKEHUS

H.TIaHI/IpyeMble pe3y.m>TaT1>1
Oﬁyqemm Mo JUCIUIIJINHE
(3VYB)

Oo0menpogeccnoHaIbHbIE

YK-1 CriocoGeH ocyliecTBISTh
IIOUCK, KPUTUYECKUH aHaIHN3 U
CHHTE3 HH(POPMALIUH, TPHIME-
HSTH CHCTEMHBIN TIOAXO ISt
pelIeHus TOCTaBICHHBIX 3a/1a4;

YK-1.1. Beibupaer ucrou-
HUKH WH(OpMAIINH, aJICKBaT-
HBIC TIOCTABIICHHBIM 3a/1a4aM;
VYK-1.3. Ucnonb3yer 3HaHUS
OCHOBHBIX 3aKOHOB MaTeMaTH-
94eCKUX U o0mienpodeccuo-
HAJIbHBIX JIUCIUILINH, HE00XO0-
JMMBIX JUISI PEIICHHUS THITOBBIX
3aja4 B MpodecCHOHAIBHOM
o0JacTy;

- 3HATh: METOJbI PEIICHUS CHU-
CTEM JIMHEWHBIX YypaBHEHUH,

T epeHIMPOBaHUS HU  HH-
TETPUPOBAHUsS, WCCIEIOBAHUS
byHKIHN OJTHOT'O u

HECKOJIbKUX TIEPEMCHHBIX;
- YMeTb: COCTaBJISITh ypaBHe-
HUSI TIPSIMBIX M KPHUBBIX JIMHUMH
Ha IUIOCKOCTA © B  TpoO-
CTPaHCTBE, muddepeHupo-
BaThb M WHTETPHUPOBATH, HCCIIE-
noBaTh (YHKIMH OIHOH U
HECKOJIBKMX TIE€PEeMEHHBIX Ha
AKCTPEMYM, pelIaTh MPOCTEH-
e
mud depeHraabHbIC

yYpaBHEHUS; - - - - BJIAJeTh:
OCHOBHBIMH 3aKOHAMH MaTeMa-
TUKHA, HEOOXOJUMBIMH IS
peLICHHUsS THUIOBBIX 3a7a4 B
npodeccrnoHaNbHOM 007aCTH

OIIK-2 CrniocoGeH pa3pabarbl-
BaTh U PEAJIM30BHIBATH YIIPaB-
JICHUYECKUE PEILICHUs, MEPBI
PETYJIMPYIOUIETO BO3ACHCTBUSA,
B TOM YHCIIe KOHTPOJIbHO -Ha/I-
30pHbIe (QYHKIHH, TOCYAAp-
CTBEHHBIC U MYHUIIUTIATbHbBIE
IpOTpaMMBbl Ha OCHOBE aHAIIN3a
COLIMANbHO-9KOHOMHUYECKHUX;

OIIK - 2.2. Mcnions3yeT Be-
POSATHOCTHBIE MAaTEMaTHIECKUE
METOBI U METO/Ibl MaTeMaTH-
YEeCKON CTaTHUCTUKH JJIS perie-
HUS COLIMATIbHO-3KOHOMUYe-
CKHX 3aJ1a4, 000CHOBBIBATh I10-
JY4EHHBIE C UX TIOMOLIbIO
pe3yJbTaThl;

- 3HATb: MaTeMaTH4YeCKHUE Me-
TOJIBI 0OpabOTKU IKCIIEPUMEH-
TAIbHBIX JAHHBIX, OCHOBHBIE
MIOJIOKEHUST TEOPUH BEPOSITHO-
cTel ¥ MaTeMaTHYSCKOM CTaTH-
CTHKHA

- yMeTh: HaXOJWUThb YHUCIIOBbBIE

XapaKTePUCTUKN  CIIYYalHBIX
BEJINYHH, HCII0Ib30BaTh
MaTeMaTHYECKUE METOIBl TIpU
00paboTke CTaTUCTHUYECKUX
IaHHBIX;

- BJAJeTh: BEPOSITHOCTHBIMU
MaTeEMAaTHIECKIMHU METOIAMHU U
METOIaMH MaTeMaTHYECKOM
CTATHCTUKH I PEIICHUs

COLMAIbHO-9)KOHOMHYECKUX 3a-
Jad, OOOCHOBBIBATH IOJYYEH-
HBIC C UX IOMOILBIO pe3ylibTa-
TBI,




4. O0beM IMCUMIJIMHBI M BBl y4e0HOH padoThl

Tabauua 2
Bcero /3. ex. Pa30uBKka no cemecrpam
Buj yue6Hoii paboThI O®O (B Hegemo), 4 O3®0 (o cemecTpam), 4
0®0 | 0300 1 2 3 1 2 3

KonTakTHasi paborta
(Bcero) 200/56 | 10028 | 2-0-2 202 | 202 | 17-0-17 | 16-0-16 | 17-0-17
B ToMm gucne:
Jlekuun 100/2,8 50/1,4 34 32 34 17 16 17
IpakTuyeckue saHATHs 100/2,8 | 50/1,4 34 32 34 17 16 17
(I13)
CamoCTOATENLHANPA- | 4151y 4 | 5127142 | 150 150 112 172 170 170
0ora (Bcero)
B Tom uucne:
BBITIOJTHCHUEC ITMCHbMCH-
HOM CaMOCTOSITEIILHOU 90 90 30 30 30 30 30 30
paboThI
H3YHCHHE BOTPOCOB, BbI- 322 422 122 100 100 140 140 142
HecenHbIx Ha CPC
gfc‘;‘:" Tpyaoem- 612717 | 61217 | 220/6,1 | 194/54 | 198/55 | 204/5,7 | 202/5.6 | 206/5,7

5. Conep:xkanne y4eOHOM TUCHUIIIMHBI

Tabi1. 3 cocTaBiaeHa B COOTBETCTBUU C JaHHBIMHA aYHHTopHOﬁ HarpyskKu, IMpuBCACHHBIMU B

Ta0JI. 2, a COACPIKAaHUC BOIIPOCOB, BLIHCCCHHLIX Ha JIEKHHMOHHBLIC U MPAKTUYECCKHUEC 3aHATHUS

(nyHKTBI 5.2, 5.3), onpeneneHo ¢ y4ETOM UX BaXKHOCTH JJIsI M3YUEHHMSI, KaK CaMOro paszjena, Tak 1

MNOCJICAYIOIIUX Pa3sAciioB KypCa MAaTCMATHKHU, a TAKKC HUX POJIU JI1 U3YyUYCHUA o0ecreynBaeMbIX

(mocnenyromux) y4eOHbIX JUCIUILINH.

5.1. Pa3pesnl iMcuMNJIMHBI M BUAbI AyIMTOPHBIX 3aHATHH

Tabauya 3

Ne Pacnpenesienue 4acoB mo BUaM 3aHSITHIA
y HaumenoBanue pa3aena IUCHUTIHHDI
i JIK 3 Bcero
1 cemectp
Bcero 34 34 68
1 | Jluneiinas anredpa 10 10 20
2 | DneMeHTHI BEKTOPHOI anreOpbl 6 6 12




3 | AHanuTryecKas reoMeTpust 8 8 16
4 | Teopwus mpenenoB U HEMPEPHIBHOCTH (DYHKINHA 10 10 20
2 cemecTp
Bcero 32 32 64
5 Huddepennmanpaoe ncuncienne GpyHKIu 0THOM Te- 12 2 24
pEeMEHHOU
6 Huddepennmansioe ucuucinenne QyHKIHNA HECKOIBKHX Te- 8 2 16
PEMEHHBIX
7 | HUHTerpanbHOE ucurcienrne QyHKIUN OJHOW TepeMeHHO 12 12 24
3 cemecTp
Bcero 34 34 68
8 | duddepenmansapie ypaBHEHUS 16 16 32
OCHOBBI TEOPUH BEPOATHOCTEH N MaTEMaTHUECKOH CTaTh-
9 18 18 36
CTHUKH
Hroro
5.2. JIeKIMOHHDLIE 3aHATHUSA
Tabnuua 4
NeNe HaunmenoBanue
[ | PA3AeTa IHCUMILIH- Coaeprxanue pa3esioB
HbI
1 cemecTp
1 2 3
Omnpenenurenu 2-ro U 3-ro NOpSAAKOB M UX CBOWCTBA. Bhruncinenue omnpene-
muteneil. MuUHOpHI U anredpanyeckue aomnonHeHus. OnpeaenuTenu n-ro mno-
1 JIuneiinas anreépa psanka. Pemrenre cucreM ypaBHEHUN € MOMOIIBIO OMpeaennTeneil. MaTpuubl
u paeiictBus Hajg HUMH. OOpatHas Matpuna. MaTpudHblii cioco0d perieHus
CUCTEM JIMHEMHBIX ypaBHeHHMI. Meroxa ['aycca pemieHus cUCTeM JIMHEHWHBIX
YpaBHEHMI
IlonsaTne Bekropa. JIuHelHbIE onepauuy Hajx BeKTopamu. JIMHeHas 3aBU-
5 JIeMEeHTbI CUMOCTb BEKTOPOB Ha IIOCKOCTH. ba3uc Ha miockoctu. IIpoekius BekTopa
BEKTOPHOM Ha ock. CKansipHOE, BEKTOPHOE, CMEIIAHHOE NPOU3BEACHUSI BEKTOPOB U UX
ajredpsbl CBOMCTBA. ['eoMeTpUUECKU CMBICI BEKTOPHOTO M CMELIAHHOI'O IpPOU3BELE-

HUH




AHanuTH4eckas
reoMeTrpusi

VYpaBHEeHHUs NPSIMON HA INIOCKOCTU. YTOJ MEXAY IBYMs NpAMbIMU. Touka re-
pecedeHus ABYX MPAMBIX. Y CIOBUS MAPAJUIETBHOCTA U YCIIOBHE MEPHEHIU-
KYJSIpHOCTH ABYX HpsMbIX. PaccTossHre OoT TOuku A0 mpsmoi. JleneHnue or-
pe3ka B gaHHOM oTHomeHuu. [Inomans Tpeyronsuuka. Kpusbie 2-ro mops-
Ka: OKPY>KHOCTb, JJUTUIIC, TuniepOoia, mapadoia. YpaBHeHHs mII0CKoCcTU. B3a-
MMHOE PACMHOJIOKEHHE JIBYX IUIOCKOCTEH. YpaBHEHUs MpPAMOM B Ipo-
cTpaHcTBe. B3anmHoe pacnosioxkeHue npsMoil u miuockoctu. Touka mepe-
CEYEHHUSI IPSIMOM C TIIOCKOCTHIO

Teopusi mpenesnoB

X—>+00, x—>—-00, x—>X
[Ipenen ¢dyHkumMu npu 0. beckoHedHO Maibie (hyHKIIHH.
Orpannuennbie pyHKImU. beckorneuHo Ooube (yHKINHA U X CBSI3b C OECKOHETHO

ManbiMu QyHKIHSMU. OCHOBHEIE TEOPEMBI O TIpesienax. PackpbiTie HeonpeeneH-
00

L x
o)

HOCTEH BHJA 0 . 3ameuarensHble penensl. HenpepbiBHOCTH QyHKIMHU. TOUYKH

paspbiBa U ux kinaccupukanus. CBOWCTBA HEMPEPHIBHBIX (PYHKIMIA: OTpaHHYCH-

HOCTb, CYIIECTBOBaHME HAMOONBIIETO U HAMMEHBIIIETO 3HAYCHHNA, TIPOMEKYTOTHBIX

3HAUECHUN

2 cemecTp

JuddepenuuaibHoe
HCYHCJICHHE
pyHkuumn ogHoi
nepeMeHHO

[Ipon3BoaHBIE OCHOBHBIX AJIeMeHTapHBIX (GyHKINHA. Juddepennnan QyHkunm u ero
reomerpudeckuil cMmbica. CBs3b auddepennmana ¢ nponsBoaHoi. MHBapuaHTHOCTH
¢dhopmbl muddeperinana cioxHoi GyHKIIH. CBI3b MEXTY UG HEPEHITUPYEMOCTHIO
U HempepbIBHOCTHIO. [Ipumenenune auddepennmana Kk npuOIMKEHHBIM BBEIUYNCIICHH-
sM. [IpousBoansie U audQepeHransl BEICIIUX MOpsSaAKoB. OCHOBHBIE TEOPEMBI O
mudepeHupyemMblx GyHKIuIx: Teopembl @epma, Poms, Jlarpamxka, Komm. [pa-
B0 JlonuTans U ero UCIoIb30BaHUE ISl PACKPBITUSI HeonpeaeneHHocte. Uccene -
JoBaHKE (DYHKIIMU C TTOMOIIBIO TPOon3BOAHON. Touku 3kcTpemyMa pynkiuu. Heoo-
XOAMMOE W JOCTaTOYHOE YCIIOBHS CYLIECTBOBAaHUS dKCTpeMyMa. HaxoxeHue Hau-
0OJIBIIIEro ¥ HaWMEHbBINEro 3HaueHnd ¢yHKmmH, auddepeHIrpyeMoil Ha oTpesKe.
UccnenoBanne Beimykinoctd ¢GyHKuuH. Toukn mnepernda. ACHUMITOTHI rpaduka
¢yskin. O0mas cxema ucciaenoBaHus GyHKIMU U TOCTpoeHus e€ rpaduka

JuddepenuuaibHoe
HCYHCJICHUE
byHkumii
HECKOJILKHX IIe-
PeMEeHHBIX

ODyHKOMM HECKOJbKMX IepeMeHHbIX. OOnacTh oOIpenencHus, JIUHUM YPOBHS
¢byHKIMU ABYX mepeMeHHbIX. [Ipenen u HempephlBHOCTh (YHKIMU OBYX HEepeMeEH-
HbeIX. Yactaeie pousBoankie. [lomnbpiit muddepernnan. IkcTpeMmyM QyHKINN IBYX
nepemeHHbIX. Hanbosnpiiee n HauMeHblee 3Ha4eHUs! QYHKLINH ABYX [IEPEMEHHBIX B
3aMKHyTOW obOnactu. [lpowsBoanass mo HampaBienuto. ['pamuent. KacarembHas
IUIOCKOCTh ¥ HOPMaJb K IOBEPXHOCTH. MeTo] HaUMEHBIINX KBaJpaTOB 00paboTKH
9KCHEPUMEHTAIBHBIX JaHHBIX




HNHuTerpajabHoe uc-
YucJaeHne PYyHKIHMU
OIHOI IepeMeHHOoMH

[lepBooOpa3nas. HeonpeneneHHbIi HHTETpand U ero cBokcTBa. Tabnuima OCHOBHBIX
HUHTCIPAJIOB. OcCHOBHEBIE METOJbl MHTCTPUPOBAHUA: HEIIOCPECACTBCHHOC MHTCTIPUPO-
BaHHUC, MCTOJ IIOJACTAaHOBKHM. I/IHTerHpOBaHHe mo yactsM. KoMIuleKcHbIE 4YHCIIa.
AnrebOpanyeckas (hopMa 3amucy KOMIUIEKCHOTO 4mcia. Moaynb u apryMeHT. Jlei-
CTBUS HaJ KOMIUIEKCHBIMH YHCIAMH. TpPUTOHOMETpHUYECKas W MOKa3aTellbHAs
(dbopMbI 3amucu KoMIUIekcHoro yuciia. ®opmyna Myaspa-Jlamiaca. MHOTOWIEHBI.
Teopema be3y. OcHoBHast Teopema anreOpbl. Pa3noxeHre MHOTOUYICHa Ha JIMHEH -
HBIC U KBaJpaTHbIC MHOKHUTENH. PalmoHanbHbIe JpOOU U pa3ioKeHHe NPaBHIbHON
npoOu Ha mpocTteiimme npodu. MuaTerpupoBanue npocremux apodeit. Murerpupo-
BaHUE palMOHANBHBIX Apobeil. MHTerpupoBaHHe NPOCTEUIIMX TPUTOHOMETpHYE-
ckux ¢yHKuuiA. MHTErpHpOoBaHre MpparoHaNbHEIX (QyHKIUH. OnpeneIeHHbIl HH-
Terpan Kak Tpeaed HHTErpalbHONH cyMMbl. Teopema cymiectBoBaHusi. (CBoiicTBa
olpesiesieHHOro uHTerpana. Teopema o cpeaneM. Teopema 0 MPOM3BOAHON UHTETpa-
Jla TI0 TIepeMeHHoM BepxHel rpanurie. @opmyna Heiorona-Jleitoanma. 3ameHa e -
PEMEHHOH B ONpENEICHHOM HMHTerpane. IHTerpupoBaHue Mo 9acTsM B OIPEJIEINIEH -
HOM uHTerpajue. [IpunoxxeHust onpeneseHHOro WHTerpaia: BBIYMCICHUE TUIOIaei
IINIOCKHUX (I)I/II‘yp B JCKAPTOBLIX W IMOJAPHBIX KOOpAWHATaX, AJIWHBI OYTH, 00BEMOB
Ten. HecoOcTBeHHBIE MHTErpajibl ¢ OECKOHEYHBIMU TPaHULAMU M OT Pa3pbIBHBIX
¢bynkuuil. [Ipu3Haky cpaBHEHUS! HECOOCTBEHHBIX MHTETPAJIOB

3 cemecTp

JAnddepenunain-
Hble YPaBHEHUS

3amaun, mpuBomsAnIe K muddepeHnrnanbHpIM ypaBHEHHSIM. Teopema cyliecTBo-
BaHUs M €IUHCTBEHHOCTH pelieHus ais auddepeHnaibHoro ypaBHeHus 1-ro mo-
psaka. YpaBHEHUs ¢ pa3AelSIFOIIUMHUCS TMePEeMEHHBIMH, OJHOPOIHbIE U JINHECHHBIC
ypaBHeHus1 1-ro mopsinka. Junddepernnansapie ypaBHeHUs 2-T0 mopsaka. OCHOB-
Hble NOHATUA. TeopeMa cyliecTBoBaHus pemeHus. [lpocreiiiive ypaBHEHUs, AOMyC-
Karollye MoHWKeHue nopsaka. Jluaelinsie nuddepeHuanbable ypaBHEHHS 2-T'0 M0-
psaaka. OmpeneneHwe u cBoiicTBa. JIWMHEWHBIE OMHOPOJHBIE W HEOJHOPOIHBIC
ypaBHeHus1. Teopema 0 CTpyKType OOLIEro peuieHus: HEOAHOPOJHOI'O YPaBHEHHMS.
Jluneiinble nuddepeHnranbHble YpaBHEHHUsST C MOCTOSHHBIMH KO3 QHUIMCHTAMH.
Pemenne ogHOpOMHBIX ypaBHeHUH. Perienne HeomHOponHBIX nuddepeHnnaIbHbIX
YpaBHEHHH C TIOCTOSIHHBIMH Kod(duimenTaMn MeTogoM Tmomaoopa. CHCTeMBI
muddepeHInanbHbIX ypaBHeHMH. HopManbHas cuctema. MeTo HCKITFOUeHHS perie-
HUS CUCTEMBI YPaBHCHUI

OcHoBBI TEOPHH Be-
posiTHOCTEN U
MaTeMaTH4ecKoi
CTATHCTUKH

OO6mue npaBuia KOMOWHATOPUKH: MPAaBUJIO CYMMBI, IPAaBUIIO MPOH3BeICHUS. BbI-
00pku srieMeHTOB. Pasmerenus, nepectaHoBky, coueranus. CirydaiiHbie COOBITHS U
orepauun Hajg HUMH. HecoBmecTHbie coObiTusi. [lomHas rpymma momapHO He -
COBMECTHBIX coObITHH. Kilaccuueckoe ompenenenue BepostHoctd. CBoiicTBa
KJIACCUYECKON BEPOATHOCTHU. Y CIIOBHASI BEPOSITHOCTh. DOpMyIa MONHONU BEPOSITHO-
ctu. @opmyna baiieca. IloBropHBIE HCHBITaHUs. BHHOMHAIBHOE pacIpeneeHue.
dopmyna Bepuymnu. HaueposTHeiiiiee 3HaueHHWE YHCIA TOSBICHHUS COOBITHSIL
JlokansHas Teopema Myaspa - Jlannaca. Pacnpenenenue [lyaccona. Ilonmunomuans-
Hoe pacmpeneienne. CiydaiiHas BenuunHa. DyHKUmsS pacnpenenenus. CBoiicTBa
¢byHKUMU pacnpeneneHus. [IMCKpEeTHbIE W HENpephIBHBIC CIIyYaiiHbIE BEITUYWHEIL.
[InotHoCcTh pacnpenenenus, e€ croiictBa. Hopmanbhblil 3akoH pacnpenenenus. He-
3aBHCHMBbIE CITy4JaiiHble BEJIMYMHBI. UHCIIOBBIE XapaKTEPUCTUKU CIy4YalHBIX BEIH -
yuH. MareMaTHdeckoe oxujanue, e€ cBoicTBa. KoadduimeHT Koppessiuu, ero
cBolicTBa. OCHOBHBIE TMOHSTHSI MATEMATHIECKON CTATUCTHKH: BEIOOPOYHASI COBOKYII-
HOCTb, T€HEpabHasi COBOKYITHOCTh, IIOBTOPHAsI BEIOOpKa, OECIIOBTOpPHAS BHIOOpKA,
OTHOCHTEJBHBIN MOoKa3aTeNb BEIOOpKH. OmmbKa penpe3eHTaTnBHOCTH. | eHepabHas
CpeIHssl, BHIOOPOYHAsI CPeIHssA. Y CTOHUMBOCTh BEIOOPOYHBIX CpeaHUX. JloBepUTEIb-
HbIEC MHTEPBAJIbI AJIS1 OLIEHKM MaTeMaTHYECKOI0 OKUAAHHUsI HOPMAIbHOTO pacilpene -
nerus. OneHKa BEpOosSTHOCTH (OMHOMHUAIBHOTO pacpeAeNieH sI) IO OTHOCUTEIFHON
gacrore. CTaTUCTHUECKOE pacnpeaeeHue BpI0opku. [lonnron yacror, ructorpaMma
4acToT

5.3. JlabopaTopHbIe 3aHATHA He IPEAYCMOTPEHbI




5.4. IlpakTnyecKue 3aHATHSA
Tabnuua 6

Homepa
pasaeJioB

TemaTuka NpaKTHYECKUX 3aHATHI

1-it cemecTp

JIuneiinasi aaredpa. Onpexnenurenu 2-ro U 3-ro NOPSJAKOB M MX CBOMCTBA. Beluucienue
omnpenenuteneil. MuHopsl U airedpanueckue AonoiaHeHus. OnpeaenuTenu n-ro MOpsIKa.
Pemenne cucrem ypaBHEHHMH € IOMOILBIO onpeaennTeneii. MaTpuisl U AEUCTBUS HAJl HUMM.
Beruuciienue o6paTHON MaTpuibl. MaTpU4HbIHM cl10COO pelieHusl CUCTEM JIMHEHHbBIX ypaBHe-
Hui. Meton [Maycca penieHus CUCTEM JIMHEVHBIX YPAaBHEHUI

DJieMeHTbI BeKTOpPHO# ajaredpsbl. [lonarue BekTopa. JIuHeliHble onepaluy HaJl BEKTOPaMH.
IIpoekuus BekTopa Ha oChb. JIMHENHAsA 3aBUCHUMOCTb BEKTOPOB Ha INIOCKOCTH. ba3zuc Ha mioc-
kocTu. CKalsipHOE, BEKTOPHOE, CMEUIAaHHOE IPOM3BEIEHUS BEKTOPOB M HX CBOMCTBA.
I'eomeTpHUyEeCKUil CMBICI BEKTOPHOIO M CMEUIAHHOTIO IPOU3BEICHUN

AHanuTHYecKasi reoMeTpHs. YPaBHEHMS IPSAMOM Ha IUIOCKOCTH. YTOJI MEXAYy ABYMS
npsAMbIMU. Touka nepecedeHus AByX NPsAMBIX. Y CIIOBUS [1apaJLIEIbHOCTH U YCI0BUE NIEPIICH-
JUKYJISIPHOCTH JIBYX IpsMbIX. PaccTossHMe OT TOYkHM 10 npsiMoii. Jlenenue oTpeska B JaHHOM
OTHOILECHUHU. Bpruncienue miomanu tpeyroiabHuka. Kpuselie 2-ro nopsaka: OKpyKHOCTb, 3JI-
aurc, runepbosna, napadona. YpaBHEHUS IIOCKOCTH. B3anMHOe pacronioxkeHne IByX ILIOC-
KOCTEH. YpaBHEHMsI IPSIMOU B IIPOCTPAaHCTBE. B3anMHOE pacrnosiokeHue npsMoi U IIOCKO-
ctu. Touka nepecedeHus: NpsiMOi € INIOCKOCTBIO

Teopusi npenenoB. Ilpenen ¢ynkuuu. beckoneuno manble QyHkuuu. OrpaHHYEHHBIE
¢bynkuu. beckoneuno 6omnpiire GYHKIUU U UX CBSI3b C OECKOHEYHO MAJIBIMU (DYHKIIHSIMH.

PackpeiTre HeonpeaeneHHoCTEN BUaa 0 / 0, co / O 3ameuarenpubie npenensl. [lonsaTue He-
npepbiBHOCTH (pyHKIMH. ToUkM pa3phiBa U UX KiaccuUKaLUs

2-i cemecTp

JAudpdepeHunaibHoe HcYUCIeHHEe (YHKIMH OJHOM mnepeMeHHOM. IIpou3BojaHBIE OCHOBHBIX
aneMeHTapHbIX (yHKui. I[lpomsBognas crnoxsOW ¢yHkmH. Jnddepernnan ¢GyHKIME U €ro
reoMeTpudeckuii cMbich. Cs3p muddepennnana ¢ mpouzBoaHoil. MaBapuanTHOCTE popmel qudde -
peHnuana cioxkHoi ¢yHkuun. Cesizb Mexay AuddepeHIpyeMoCThIo U HEMPepbIBHOCTHIO. [Ipous-
BozHBIE U AuddepeHransl BeICINUX NopsakoB. [Ipasuno JlonuTans u ero ucnons3oBaHue Jis pac -
KpBITHSL HeollpeneneHHocTel. McecnenoBanue GyHKINK ¢ TIOMOINBIO MTpon3BoAHONH. Heobxomumoe u
JOCTaTOYHOE YCJIOBUS CYIIECTBOBaHUS dKcTpeMyMa. OThICKaHUE HAMOOJBIIETO U HAMMEHBIIETO 3Ha -
yeHu# QyHKIuH, quddepeHnupyeMoit Ha oTpeske. AcumnToTel rpaduka Gynkuuu. MccnenoBanue
(hyHKIIMH 1 IocTpoeHue e rpaduka.

JAuddepennuanbnoe ucumnciaenne GpyHKuMii HeCKOJbLKHMX NepeMeHHbIX. DYyHKIIUN HECKOIBKUX
nepeMeHHbIX. OO0nacth ompeneneHus (QyHKIMHM ABYX MEpeMEeHHBIX. lIpenen U HENMpepbIBHOCTH
¢byHKIMM AByX TniepeMeHHbIX. YacTHple mnpou3BoAHble. [lomHbl muddepennunan. IKcTpeMyM
¢byHKIuM OByX nepeMeHHbIX. Hanbonblnee n HauMeHblee 3HaueHUs (PYHKLUUHN JBYX NEPEMEHHBIX B
3aMKHYyTOH oOnacTu. [Ipon3BoaHas mo HampasneHuro. [ pagreHT. MeTon HAaMMEHBIINX KBaJAPaTOB 00 -
pabOTKH 3KCTIEPUMEHTATBHBIX TAHHBIX




HuTerpanbHoe ucuncienne GyHKUUN 0OAHOI mepeMeHHoi. OCHOBHbIE METO/BI MHTETPHUPOBAHUS:
HEMOCPEACTBCHHOC UHTCTPUPOBAHNEC, MCTO/ IMOJCTAHOBKH, UHTCITPUPOBAHUC I10 YACTAM. Kommiekce-
HBIE yncna. Anrebpandeckas popMa 3aluCcH KOMIUIEKCHOTO 4ncia. Moayinb U aprymeHT. JeiicTBus
HaJl KOMIUICKCHBIMHM YUCIIaMH. TpUTOHOMETpHUYECKas M MOKa3zaTeabHas (OpMBI 3alKUCH KOMILIEKC -
Horo uucina. @opmyna Myaspa-Jlamiaca. Pa3nokeHre MHOrodjieHa Ha JIMHEMHBIE M KBAaJpaTHbIE
MHOXUTENW. ParrioHanbHbIe qpoOu 1 pa3niokeHne MpaBWIbHON ApoOM Ha mpocreimme apodu. Ma-
TEerpupoOBaHue TpocTedmmx ApoOedl. MHTerpupoBaHre pannoOHANBHBIX ApoOeil. MHTerpupoBaHue
MPOCTEHIINX TPUTOHOMETpUIecKuX (pyHKIMNA. MHTerpupoBaHue uppauuoHansHbIX (GyHKIui. Onpe-
JIeNIEHHBIA HHTETpal 1 ero cBoiicTBa. @opmyna Hetorona-JleitOnuIa. 3aMeHa mepeMeHHO! B OTIpesie -
JIEHHOM HHTerpaiie. IHTerpupoBaHue o 4acTsM B ONpeaesieHHOM uHTerpaine. Ilpunoxenus onpene -
JICHHOTO MHTETpajia: BHIYUCIICHHUE MJIOMIAJIeH MIOCKUX (GUTYP B IEKAPTOBBIX U MOJSIPHBIX KOOPAWHA -
Tax, JJIMHBI AyTH, 0OBEMOB TE.

3-ii cemecTp

JAuddepeHunaibable ypaBHeHUsl. Y PABHEHUS C Pa3ICSIOIIMMUCS IEPEMEHHBIMUA, OJHOPOAHBIE U
TUHEHHbIE ypaBHeHUs 1-To nopsaka. Juddepenunansabie ypaBaeHus 2-ro nopsaka. OCHOBHBIE 10 -
Hatus. llpocreiimme ypaBHEHHUS, JOMMYyCKAIOIIHE MOHKEHHE TIopsiaka. JInHeitrpie auddepeHuans -
Hble ypaBHEHHs 2-T0 mopsaaka. JInHeilHble OJHOPOAHBIE M HEOJHOPOJHbIE ypaBHEeHUs. JInHelHbIe
muddepeHInanbHbIe YPaBHEHUS C TIOCTOSTHHBIME K03 unrenTamu. Pemenre oqHOPOAHBIX ypaBHE -
Hull. Pemmenne HeogHOpOAHBIX MU((EepPeHIINATBHBIX YPaBHEHUH C TIOCTOSSHHBIME Kod(hduiimeHTamMu
METOJIOM TTo100pa.

OcHOBBI TeOpUH BEPOSAITHOCTEH M MaTeMaTH4eckoil cratucTuku. OOIMe npaBuiia KOMOWHATO-
PHKH: IPaBUJIO CYyMMBI, IPaBUJIO MIpou3BeaeHus. BoiOopku anemeHToB. Pa3menienus, nepecTaHOBKY,
coderanus. CiyuaiiHble cOOBITHS U onepanuu Haj HuMH. HecoBmecTHble coObiTus. [lonnas rpynma
MOMAapHO HECOBMECTHBIX coObITHH. Knaccuueckoe ompeneneHue BeposTHOCTH. CBOWCTBA Kiaccuye -
CKOHM BEpOSITHOCTU. Y CIIOBHAs1 BEpOATHOCTh. PopmMyna nosHoil BepostHocTu. Dopmyna baiteca. Ilo-
BTOpHBIE HUCIbITaHUs. buHoMmuanbHOoe pacnpeaenenue. @opmyna bepHynnu. HauseposTHeliee
3HAa4YeHHE YHclia TOSBIEeHUs coObThsA. JlokampHas Teopema MyaBpa - Jlammaca. Pacnpenenenme
[lyaccona. llommHoMuanbHOe pactnpenenenne. CiydaiiHas enuunHa. DYHKIUS pacHpemeNeHIs.
CpoiicTBa (hyHKIIMHM pacnpeaeiacHus. JJUCKpeTHbIC U HENPEphIBHBIC ClydyaiiHble BeJW4HMHbL [L1OT -
HOCTh pacnpeneieHus, e€ cporictea. HopManbHbIi 3ak0H pacnpeaeneHus. HezaBucumele ciayyaiiHbie
BEJIIMYUHBL. UUCIIOBBIE XAapaKTEPUCTUKU CIyYaWHBIX BEJIWYUMH. MareMaTH4ecKoe OXHUJaHue, €€
corictBa. Koaddumment koppensiumu, ero cBoiictBa. OCHOBHBIC MOHSTHS MaTeMaTHYECKON CTaTH-
CTHUKH: BEIOOPOYHAS! COBOKYITHOCTb, T€HEpaJIbHAsi COBOKYIIHOCTh, IIOBTOPHAs BBIOOPKA, OECIIOBTOPHAS
BBIOOpKA, OTHOCHUTEJBHBIA TOKa3aTellb BBIOOpKH. OmninOka penpe3eHTaTUBHOCTH. I eHepaibHas
CpeaHsis, BBIOOpOUYHas CpedHssi. Y CTOWYMBOCTh BBIOOPOUHBIX CpeqHHX. JlOBEpUTEIbHBIE HHTEPBAJIbI
JUIA OIIEHKHM MAaTeMaTHYeCKOTO OXHJaHUS HOpPMalbHOro pacmhpeseneHus. OleHKa BepOSTHOCTU
(bnHOMMATBFHOTO pacpeAeNeH s ) IO OTHOCUTENbHON YacToTe. CTaTHUCTHYECKOE PACTIPE/IeIIEHUE BHI -
6opku. [lonuron yactor, rucrorpamma 4acTorT.

6. CamocrosiTesibHasi paboTa CTY/ICHTOB

Ha CaMOCTOATCIIbBHYIO pa60Ty CTYACHTOB BBIHOCATCS CIICAYIOIINUC TEMBbI:

Tembl 17151 CaMOCTOSITEIILHON pabOTHI




JIuHeliHbIe MPOCTPAHCTBA M omepatopbl. JIuHeliHble npocTpaHcTBa. JIMHENHass 3aBUCUMOCTh U HE3aBH-
CHUMOCTBH CHUCTEMBI BEKTOpOB. PasmepHOCTh M 0a3nc JuHEWHOTo mpoctpaHcTBa. KoopauHatel BekTopa. [lpe -
o0pa3zoBaHKEe KOOPAWHAT MPU Tiepexo/ie K HoBoMy Oa3ucy. JIuHeiHbIe onepaTopsl U AeicTBUS Hal HUMH. Mar -
puta nuHeitHoTO omepaTtopa. CBs3b MEXAYy MaTpUIlaMH JIMHEHHOTO omnepartopa B pa3muyHbIXx Oaszmcax. Col -
CTBEHHBIC 3HAUCHHS U COOCTBEHHBIEC BEKTOPBI JIMHEHHOTO oneparopa. XapakTepUCTUIECKUH MHOTOUWIEH.

KBagpatuunbie ¢opmbl. bunaeiinbie u kBagpaTudHble (opMbl. MaTtpuia kBaapaTudHoi ¢popmsl. [Ipuserne-
HHE KBaIpaTU4HOW QOpMBI K KaHOHHYecKoMy Buay. @opmynupoBka 3akoHa uHepiuu. Kpurepuit CunbBectpa
MIOJIO’KUTEIIEHOM OTPEAECTICHHOCTH KBAAPATHIHOU (hOPMBI.

EBxaunoBsl npoctpanctBa. HepaBenctBo Komm-bynskosckoro. Matpuna ['pamMMma ckansgpHOro nmpou3sBese-
HUs, ee cBoiicTBa. OpTOTOHAIBHBIN M OPTOHOPMHUPOBaHHEIH Oa3uc. [Iporiecc oproroHanuzamum.

Brenenue B MaTeMaTH4ecKHil aHATH3. MHOKECTBO JACHCTBUTENBHBIX uncen. Oynkmus. O0nacTh ee onpene-
nennst. OCHOBHEIE dJIeMEHTapHbIe (PYHKITHH.

JAuddepenunannnoe ucunciaeHue GyHKIUA oHOI mepeMenHoi. Jlorapudmuueckoe auddepeHIpoBaHue.
[Ipumenenne nuddepernnana K MPUOIMHKEHHBIM BEIYUCICHUSIM.

JAuddepenunanbHoe ucuncaeHue PyHKIUI HECKOJIbKUX epeMeHHbIX. Hanbompiiee 1 HanMeHbIIIee 3Ha-
4yeHus! PyHKIMU ABYX NIEpEMEHHBIX B 3aMKHYTOH obnactu. KacaTenbHas INIOCKOCTh M HOPMaJTb K TIOBEPXHO-
CTH.

Kommiekcubie uncia. KommiekcHsie yncna u (OpMbI UX MpeIcTaBiIeHUs. AnreOpandecKkne TeHCTBIS Ha
KoMITIeKCHBIMU unciiamu. @opmyna Myaspa. @opmyra Diinepa u nmokasaTenbHas GopMa IpeACTaBICHUS
KOMIUIEKCHOTO 4rciia. [IoHSITHE 0 KOMIUIEKCHOM (DYHKIIMH JCHCTBUTEIILHOTO apryMEHTa U €r0 IIPOU3BOIHOM.
[TonsTre 0 QYHKIIMN KOMITTIEKCHOW TIepeMEHHON

HuTerpanbnoe ucunciaenue. [pubnmk€HHOE BEIYUCICHHE ONPEICIIEHHBIX HHTETPATIOB: (POPMYJIBI MIPSIMO-
YTOJNBHUKOB, Tpanenwii, Cummncona. HecoGcTBeHHBIE MHTETPAIBI ¢ O€CKOHEYHBIMH TPAHUIIAMH U OT Pa3phIB-
HBIX yHKIUH. [Ipu3HaKu cpaBHEHUS HECOOCTBEHHBIX MHTCTPAIOB

Juddepenuuanbubie ypaBuenusi. Ypasaenue bepaymnn. Ypasaenus B noiaHeix auddepennmanax. Mu-
TErpUPYIONIHA MHOKHUTEN. Y paBHeHHe Jlarpamxka. Ypasaenne Kiepo. Crucremsr audepeHnansHbIx
ypaBHEHUH; HOpMallbHAasl cUCTeMa. MeTO HCKITIOUEHUsI PELISHUS CUCTEMBI MU PepeHINATBLHBIX YPABHEHHH.

10

OcHOBBI TEOpPHHU BEPOAATHOCTEN U MaTeMaTHYeCKOH craTucTuku. HopMupoBaHHas cinydyaiiHas BEIHUYKHA.
3akoH 0osbmux yrcen. HepaBenctBo Ueonimena. Teopema Ueonimesa. Teopema beprymiu. Teopema Map-
koBa. Teopema Ilyaccona. UaTerpansHas Teopema Myapa — Jlamaca.

JlutepaTypa 1JIfl CaMOCTOATEIbHOH PaboThI CTY/1€HTOB

1. A6ngynxamumoB C. C., Acxabos C. H., berunrupues M. A., Cumonenko P. A., Kparkwuii
KypC TEOpPUHU BEPOSITHOCTEH M MaTEeMaTHUECKON CTaTUCTHKHU: TEOPHs, MPUMEPHI, TUIIOBHIE
pacueTsl. YueOHoe nmocobue. — PocroB—na—Jlony: «/{uamazony, 2014.

2. Hamaesa JLII., Maramesa X. Il., Jluneiinas anre6pa. YuebHoe mocodbue mo H3y4eHUIO

paznena — ['poznsiit, UL ITTHTY, 2013.

3. Caupos A. A. Kpatkuii Kypc BbICIIei MaTreMaTHuku, ToM 1, Tom 2. — I'po3nsiii, 2019.




4. MaromaeBa M. A., HUcaesa JI. M. Ilpaktukym mno Beiciieii matematuke. Yacte — 1, 2.
VY4ebHo-MeToIuuecKoe MocoOue Al CTYAeHTOB SKOHOMUYECKUX ClleluanbHocTe. — ['po3-
HBIN, 2016.

5. MaromaeBa M. A., Mcaesa JI. M. IIpakTukym 1o Beiciiell MmatemMaTuke. Yacte — 3. YuebHo-

METOAMYECKOE IOCOOME ISl CTYACHTOB SKOHOMHMUYECKHX ClleHualibHOCTeH. — ['po3HbIi,
2019.

7. OnleHOYHBbIE CPeACTBA

NEPBBIIA CEMECTP

7.1. Bonnpochl K nepBoii py0exxHoil arrecTanuu
JInneiinas anredpa, 3JieMeHThI BeKTOPHOI'0 AHAJIN3a, AaHAJTUTHYECKasi TeOMeTpHUst

1. OcHoOBHBIE CBOWMCTBA OIpEICIUTENEH.

2. Meron Kpamepa penieHus: CHCTEM JIMHEWHBIX YPABHEHHI.

3. Meron 'aycca penieHust CUCTEM JTMHEWHBIX YPaBHEHHM.

4. MarpuyHblii cr1oco0 perIeHus CUCTEM JTMHEHHBIX YPaBHEHHI.

5. BrBoa hopMyIbl B KOOPAMHATHON (OPME ISl CKATSIPHOTO IPOU3BEICHUS BEKTOPOB.

6. BpIBOA yCIIOBHII TAPAIETBHOCTH U YCIIOBUSI IEPIIEHIUKYISIPHOCTH JBYX BEKTOPOB.

7. BoiBox popMyIbl B KOOPIUHATHOM (hOpMeE Il BEKTOPHOTO MPOU3BEICHHS BEKTOPOB.

8. BoiBoa (hopMyIbl B KOOpAUHATHON (hopMe ISl CMEIIAaHHOTO TIPOU3BEICHUS BEKTOPOB.

9. ynuna BekTopa (BBIBOJ (pOPMYIIBI B KOOPIUHATHOU (hopme).

10. BeiBog ypaBHEHUS IPSIMOI, TPOXOASIIEH Yepe3 3aJaHHYI0 TOUKY MEPIEHIUKYIISPHO
HOPMAJIBHOMY BEKTOPY IPSMOM.

11. BeiBoj 06111€r0 YypaBHEHUS MPSMOIl Ha IMITOCKOCTH.

12. BriBOJ ypaBHEHMSI IPSIMOM, MPOXOASIILIEH Yepe3 3aJaHHYI0 TOUKY MapajljiesIbHO HallpaB-
JSIOILEMY BEKTOPY MPSAMOM.

13. BeiBoj ypaBHEHUS IPSIMOIA, IPOXOASIICH Yepe3 ABE 3aJaHHbIC TOUKH.

14. Tlepexon oT ogHOM GOPMBI ypaBHEHUS IPSIMOH K Apyroii hopme.

15. KpuBbie BTOpOro nopsijika 1 X KAHOHUYECKHE YpaBHEHUS (OKPYKHOCTb, JJIIHIIC,
runepbosa, mapadona).

16. YpaBHeHuE MJI0CKOCTH, IPOXOJIALIEH Yepe3 3aJaHHYIO TOUKY NEPIEHAUKYIISIPHO
HOPMaJIbHOMY BEKTOPY (BBIBOI).

Oo0pa3sen 3aganuii 11 nepBoil py0eskHOI aTTecTaluu

1. Pemunts cucreMy ypaBHeHU MeToamu Kpamepa u MaTpu4HOI0 MCUUCIICHUS:

2. HWccnenoBarh CUCTEMY YpaBHEHUH U, B CIIy4ae COBMECTHOCTH, PELIUTH €€ METOJI0M
I'aycca:



Bomnpocekl ko BTOpoii py0exxHoil aTTecTanuu

Oob11ee ypaBHEHHE MJIOCKOCTH, YPaBHEHHE TNIOCKOCTH B OTPE3KaX; MOCTPOSHHUE MIIOCKOCTH.
Yron Mexay IByMsl TUIOCKOCTSIMH.
VYcnoBus napauieIbHOCTH U YCIOBUE NMEPIEHAUKYIISIPHOCTH ABYX IIOCKOCTEN (BBIBOI)
VYcioBue nepeceyeHus TpeX MIOCKOCTEN B OJHOM TOUKE.
YpaBHeHHE IOCKOCTH, TPOXOSIICH Yepe3 TpU 3aJJaHHbIE TOYKH (BBIBOT).
Kanonunueckue ypaBHeHUs IPSIMOM B IPOCTPAHCTBE (BBIBOJ).
[TapameTpuueckue ypaBHEHUS IPSIMOI (BBIBOJ).
VYcioBus napauieIbHOCTH U YCIOBUE MTEPIICHAUKYISIPHOCTH IPSIMBIX B IPOCTPAHCTBE.
VYron Mexay npsaMoil U IIIOCKOCTBIO. Y CIIOBUE NAPAILIEIbHOCTH U YCIIOBUS ITEPIEH -
KYJISIPHOCTH IIPSIMOM U TUIOCKOCTH.

. Touka nepecedyeHust MPSMOI U MITOCKOCTH (BBIBOI).
IIpenesn u HenpepbIBHOCTH (PYHKIIUM

XN B WD =

—_
=]

11. Mpenen Gpyuxwan mpu ~ 7 °r ¥ 770 X2 X%,

12. beckoneuno Manbie pyHkiun . Orpannuensbie GyHKIun. beckonedno 6ombive QyHKIUU
U UX CBSI3b C 0ECKOHEUHO MAJIBIMU (DYHKITUSMHU. 0

13. OcHOBHBIE TEOPEMBI O Mpeenax. PackpbITHe HEONIPEACIEHHOCTEH BU/ 1A 0
sin x
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y:
14. TepBbIit 3aMevaTeNnbHbIN Tpeaen QyHKIuN X .
15. Ilpenen nocnenoBaTenbHOCTH. BTOopoii 3aMeuaTenbHbli npenen. HatypanbHble 1orapugmsi.
16. CpaBHeHHE OECKOHEYHO MaJbIX (PYHKINH, DKBUBaJICHTHBIE GyHKIMK HenpepsIBHOCT
¢ynkuuu. Toukn pa3peiBa U uX Kinaccudukaius. CBoiicTBa HEMPEPbIBHBIX (DYHKIIHH.

npu x—0

Oo0pa3sen 3aaHuii A1 BTOPOii py0e:KHOI aTTecTaluu

. 9 x3+7 x*-2 X2+ x-12
Im ¢35 lm 55775
1. BeruuciauTs npeaensbl: 1) x—00 ; 2) x—3 ;
\/_ sin? % N
> 5x-x M 3 . -
1lm ? llm . 11m(3_2 x)l—x
3) x-5 7 4) =0 9 5) x-1

2. UccnenoBaTh Ha HEMPEPBHIBHOCTH U IOCTPOUTH IPauK (PyHKIIUMA:

1
a)f(x):184-x ’ x1:6’ x,=4 '



-X, x<0;
F(x)= 52, 0<xs2;
x+1, x>2.

BTOPOM CEMECTP

Bonpocsl k nepBoii py0e:kHOH aTTecTanMu
JAunddepennuanbHoe ucuuciaeHue GyHKUMA 0HOM MepeMeHHOM

1. TlonsTue npou3BoAHON (QyHKIMH, €€ MEXaHUUYECKUI U T€OMETPUYECKUNA CMBICIL.

2. Juddepennman GyHKIMHA U €0 TE€OMETPUIECKHIA CMBICII.

3. IIpou3BoaHbIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIIMH.

4. TlpaBuna muddepeHunpoBaHusL.

5. TlpousBoaHas CIOXKHOU PYHKIUU.

6. uddepennmpoBanue 3aJaHHBIX B TApaMETPUIECKON U HESIBHOH (popme.

7. Teopembl @epma, Pos, Jlarpanxka, Ko, Jlonurans.

8. HeoOxoaumble v JOCTaTOYHBIE YCIOBHS BO3pacTaHus (YObIBAaHUS) (DYHKITUH.

9. MaxkcuMyMbl U MUHUMYMBI ()YHKLIUH.

10. Iopsinok uccnenoBanust (HyHKIMH C TOMOIIBIO IPOU3BOIHON M IOCTPOCHHS €€ rpaduKa.

(I)yHKIII/II/I HECKOJBKHX IEPEMEHHBIX

11. Obnactb onpeneneHus, JIMHUU YPOBHs (pyHKIIMU ABYX nepeMeHHbIX. [Ipenen u Henpepbis-
HocTh YacTHbie mpousBoiHbIe. [TomHbrii qud depermmar.

12. DkerpemyM GyHKIUM OBYX IIepeMeHHbIX. Hanbomnbliee 1 HauMeHblee 3HaueHUs! PyHKINH
JBYX TIEPEMEHHBIX B 3aMKHYTOU 00JIACTH.

13. [IpousBogHas no HanpasieHuto. ['paguent. KacarenbHas I10CKOCTh U HOPMaJIb K IOBEPXHO-
CTH.

14. MeTtoa HauMEHbBIINX KBaApaToB AJIA O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JJaHHBIX.

Oo0pa3zen 3aganuii 11 nepBoil pydekHOI aTTecTaluu

1. Haiitu npousBoaHbIC QYHKITUI:
2 I+e*
1) y=\/x + = 42 2) y=x-tgx,; 3)y= ;
x> x4 1-¢*

4) p=3x3 1n3x—x3 5)y= \/x2+2x+3 6) y=sin’x.7) y=arcigV2x-3.
b =o't g
9) y=Ig(2x+7), y'”—?; 10)x3+)*-3xy=0, y -7

2. UccnenoBaTh GyHKIMHU C TOMOIIBIO TPOU3BOJHBIX U TOCTPOUTH TpadUKH ATHX (YHKIIMA:

x-1.2

y:

) X ) -2y V=X -In(x +1)



Bonpocel ko BTOpoii py0exHOl aTTecTalMU

HHTerpajbHoe ucunciaeHne pyHKuuii 0AHOM nepeMeHHOI

1. [TonsiTre nepBooOpa3Hoii. Heompenenénupiii MHTETpall ¥ ero cBoicTBa. Tabmuia HeonpeaeeéH-
HBIX UHTETPAJIOB.

2. OCHOBHBIE METO/IbI HHTETPUPOBAHUS: HEMIOCPECTBEHHOE HHTETPUPOBAHUE, METO]] UHTETPUPOBA-
HUS TIOJIBEJICHUEM M0 3HaK Auddepeniuana, MeTo 1 3aMeHbI IepeMEHHON

3. laTerpupoBaHue 1o 4acTsM B HEONPEAEIEHHOM UHTETpaJIe.

4. KommnekcHeie yncna. Anredpanyeckas ¢popma 3aliucH KOMITIEKCHOTO yrciia. Moaynb u
apryment. JlefcTBusl HaJ KOMIUJIEKCHBIMU YUCIIaMH. TpuUronoMerpudeckas Gpopma zamnucu
KOMILJIEKCHOTO YHuCJa.

5. Paznoxenrne MHOTOWICHA HA JIMHEWHBIC U KBaJIpaTHbIC MHOXKUTEIN. IHTerprpoBaHue parmo-
HaAJNbHBIX Jpo0Oeit. Tumsl mpocTeimux apodeit 1 UX HHTErPUPOBAHHE.

6. aTerpupoBanue parMoHaIbHBIX IPOOCH METOIOM pa3ioKeHUs Ha ipocTeime apobu. MH-
TErpupOBaHUE MPOCTEHIINX UPPALIMOHATBHBIX (DYHKIIUHA.

7. UHTerpupoBaHue TPUTOHOMETPUUYECKUX (PYHKIIMHN, YHUBEpCaTbHAs TPUTOHOMETpUYECKAs MO/~
CTaHOBKa.

8. 3agauu, NpUBOASILKE K IOHATHUIO ONpeAeaEHHOr0 uHTerpana. OnpeaenéHHblii HHTErpall v ero
CBOICTBA.

9. ®opmyna Herorona-JleiiOnuma. 3aMeHa IEPEeMEHHOM B OTPEICIIEHHOM HHTETPaJIe.

10. ®opMyna HHTErPUPOBAHUS 110 YACTAM ISl ONIPEACIIEHHOIO HHTErpaa.

11. TlpunoxeHus: onpeeIéHHOTO HHTETpajia: BIYMCICHUE IUIOMAACH TIIOCKUX (PUTyp, BRIYUCIIC-
HUE JJIUHBI AYTH KPUBOH, 00HEMOB TEJL.

12. HecobcTBenHbIe HHTETpaibl. IHTErpaibl ¢ 0ECKOHEUHBIMU TIPEISIAMUA HHTETPUPOBAHHSL.

13. VHTerpansl OT HEOTPaHUYEHHBIX (PYHKIIUIA.

Oo0pa3sen 3agaHuii 171 BTOpoi py0e:KHOI aTTecTalUM

1. Haiitu unTerpansr:

I(ZV[x— +4x]dx (__xdx
\/x V9x +2. 3)_[ 4) \/-4—)62 :

5)_[(5—6x]sin4 xdx 6 26+2x +x2 7)_[005 3x-cos Yx dx

ff3x+ ),, [y eran [,

8) 2 9) 1 .0y 01X

TPETUH CEMECTP
Bomnpocskl k nepBoii py0e:xxkHOH aTTecTaAllUN

JAunddepennuanbHbie ypaBHeHUS



1. Juddepennmansabie ypaBHSHHS: onpeeiieHne, mopsaok Y, pemenne 1Y.

2. MuddepeHnmansHoe ypaBHEHHE 1-ro MOpsIKa: omnpeaeiieHue; 00IIee U YaCTHOE PEIICHUSI.
3. Teopema cymiecTBOBaHUS U €AMHCTBEHHOCTH pereHus aig 1Y 1-ro nopsaka.

4. 1V ¢ pa3nenstouMucs epeMEeHHBIMU: OMIPeIeTICHUE U MOPSIOK PElICHHUS.

5. Ognopoausie 1Y 1-ro mopsiaka: onpeeineHue u mopsa0K PeIICHHS.

6. JIluneiinbie JIY 1-ro nopsiaka: onpeneneHue U NOPSAJOK PEILICHUs.

7. Auddepennunanbhpie ypaBHEHUS 2-T0 MOPSAKA: ONPEIEICHUE, BU OOIIETO PEIICHNUs; TEO-
pema CyIIecTBOBAaHUS U €IMHCTBEHHOCTH PELICHUSI.

8. HpOCTGﬁH.IPIG YpaBHCHU, OITYCKAOMINEC IOHMKCHUC TTOPsAAKA:

yEf(x), yEf(xy, y=(y.»y).
Oo0pa3sen 3a1aHus 1JI IePBO Py0e:KHOM aTTeCTAUN

1. Pemuts auddepennnanbabie ypaBHEHUS 1-T0 mopsiaka:
2 (y+xy)dx+(x-xy)dy=0.

GY-Xy=x+yy. B)y'—y=ex D) (3x2 y2+7) dx+2 x2 ydy=0

Bomnpocel ko BTOpoil py0exHoil aTTrecTanuu

1. JIuneiinbie /1Y 2-ro nopsiaka: HEOAHOPOIHBIE U OAHOPOAHbIE YpaBHEHHS. Teopema CylecTBOBa-
HUS U €JUHCTBEHHOCTHU PEIICHUS

2. JIuneiinble ogHOpoaHble Y 2-ro mopsika: Teopema 0 CTPYKTYpE €ro pereHus

3. Heonnoponusie muHeiinbie 1Y 2-ro mopsiaka: TeopeMa 0 CTPYKType OOIIEero pemeHus

4. Jluneitnsie ogHopoaubie JIY 2-ro mopsiaka ¢ moCTOSHHBIMU KO3 duiineHTaMu. XapakTepucTH-
YeCKOe YPaBHEHHUE U CTPYKTypa OOIIETo perieHus

5. JIunetinpie HeotHOpoAHBIE /Y 2-T0 mopsiika ¢ MOCTOSITHHBIMU KOA((PUIIMEHTaMU CO CTIeHalb-
HOM NMPAaBOU 4aCThIO

6. MeToz BapHualiu Mporu3BOJIbHBIX MOCTOSHHBIX (MeToA JlacpaHoica)

7. CucteMmsbl qud hepeHIMATBHBIX YPaBHCHHH. MeTO I NCKITIOUSHUS PEIICHUS CHCTEMbI YpaBHEHU T

OCHOBBI TEOPpUH BCPOHTHOCTeﬁ M MAaTEeMATHYECKOH CTATUCTUKH

8. Knaccudukanus coObITHIA: JOCTOBEPHBIE, HEBO3MOXKHBIE, CilydaiiHble cOObITHsL. COoOBITHS:
COBMECTHUMBIE U HECOBMECTHMBIE; pABHOBO3MOKHBIE; 3aBUCHMbIE U HE3aBUCUMBIE; TPOTUBOMOIOXK-
HbIE; TIOJIHAs IPYIINa COOBITHH.

9. Kiaccuueckoe onpeseneHue BEpOITHOCTH COOBITHS; €T0 CBOMCTBA.

10. DnemenTsl KOMOUHAaTOpUKHU. OCHOBHBIE MTPaBUIIa KOMOUHATOPUKH:

a) IpaBUJIO POU3BeIeHHs; 0) mpaBuiIo cyMMEl. [lepecTaHOBKH, pa3MenieHus, couetanus. Vx guc-
1o. 'unepreomerpuueckas popmyiia.

11. OtHocutenpHas yacToTa coObITUsA. CTaTUCTUYECKAS! BEPOSTHOCTD COOBITHSL.

20. Anre0pa coObITHIi. YCcI0BHas BEpOSITHOCTD. [Ipon3BeieHre 1 cyMMa COOBITHH.

21. ®opmyia nonHoi BeposTHocTU. Dopmysl baiieca.

22. ®opmyna bepuyiu.

23. ®opmyubl Jlamaca.

24. ®opmyia [lyaccona.



25. Cnyyaitnbie Benuuunsbl: auckpernsie (JJCB) u nenpepsiBubie (HCB).

YucnoBble XapaKTePUCTUKHU CITy4alHBIX BEJIUYHH: M(X); D(X); o(X).
26. bunomuansnoe pacnpenenenue ICB.

27. ®yHKUMA pacnpenenaeHus U IoTHoCTh BepositHocTel HCB.

28. Hopmanbnoe pacnipenenenue HCB.

29. 3axon 6onpmux yrcen. HepaBencrsa YeObiméBa n Mapkosa.

Teopema UeObrméBa. Teopema bepuymnu.

30. [loBepuTesbHbIE HHTEPBAJIBI ISl OLIEHKH MaTEMATHUYECKOIO OXKUIaHUSI.

Oo0pa3sen 3aganus 11 BTOPOii pyOe:KHOM aTTecTaluu

1. Pemuth quddepeHnnanbHoe ypaBHEHUS 2-T0 TOPSIIKA:

a) a) y”=x sin x .
gy x-y) y=x’; y(1)=1; y (1)=0.
Y =VI-(y).

r)

e I B e

11.

13.
14.
15.
16.
17.

18.
19.

y'+2y+2y=x-4, y(0)=1, y'(0)=1.
7.2. Bonpocsl K 3K3aMeHYy(3a4€TY)
IEPBBIIA CEMECTP

TeopeaneCKne BOIIPOCHI, BLIHOCHMBIC HA IK3aMEH

OCHOBHBIE CBOMCTBA OIpEICTUTENEH.

Meton Kpamepa pemieHust cuCTeM JIMHEHHBIX YpaBHEHHH.

Merop I'aycca penieHus: CUCTEM JIMHEWHBIX YPABHEHUM.

MatpuuHblii cioco0 peleHns CUCTeM JMHEHHBIX YpaBHEHUH.

BriBo hopMysiel B KOOpAMHATHOW (GOpPME IS CKATSIPHOTO IPOU3BEICHUS BEKTOPOB.
BriBoJ1 ycnioBHi apansieIbHOCTH U YCJIOBUS EPIEHAUKYIISIPHOCTH JIBYX BEKTOPOB.
BriBo hopMysiel B KOOpIUHATHOW (OPME JIs1 BEKTOPHOTO MTPOU3BEACHNUS BEKTOPOB.
BriBoz popMysibl B KOOpAMHATHON (pOopMeE AJIsi CMEIIaHHOTO IPOM3BEIEHUS BEKTOPOB.
JnmHa BekTopa (BbIBOA (hOpMYJIIbl B KOOPJAMHATHON Gopme).

. BeiBog YpaBHCHUA HpHMOﬁ, npoxoz[ﬂmeﬁ YUCpe3 3aIaHHYIO TOUKY IIEPIICHANUKYIISIPHO

HOPMAJIBHOMY BEKTOPY IPSMOM.
BriBoJ1 0011160 YypaBHEHMS IPSIMOIl Ha MJIOCKOCTH.

. BeIBOZ ypaBHEHM NIPAMOM, IPOXOIAILEH Yepe3 3aJaHHYI0 TOUKY I1apajuIeIbHO HalpaB-

JSOILIEMY BEKTOPY MPSAMOM.

BrIBOI ypaBHEHMS NPAMOU, IPOXOIAIIEH Yepe3 BE 3a1aHHBIEC TOUKH.

[Tepexon ot ogHOM HOpMBI ypaBHEHHsI IPSAMOI K APYyroit popme.

KpuBble BToporo nopsiaka 1 uX KaHOHUUECKHUE YpaBHEHUS (OKPYKHOCTb, SJUIUIIC,
runepbosa, mapadona).

YpaBHEHHE IIIIOCKOCTH, IPOXOASIIEH Yepe3 3aJaHHYI0 TOUKY ITEPIIEHIUKYIISIPHO
HOPMaJIbHOMY BEKTOPY (BBIBOI).

OO11iee ypaBHEHUE MIIOCKOCTH, YpaBHEHUE INIOCKOCTH B OTpe3Kax; MOCTPOECHUE IIIOCKO-
CTH.

Yros Mexay AByMs IUIOCKOCTSIMH.

VYcnoBus napauuieIbHOCTH U YCIIOBUE NMEPIEHAUKYIISIPHOCTH ABYX IIOCKOCTEN (BBIBO)



20. YcnoBue nepeceyeHus Tpex IIOCKOCTEH B OTHON TOUKE.

21. YpaBHeHHE TUIOCKOCTH, TPOXOAIIEH Yepe3 TPH 3aJaHHbIC TOUKH (BBIBOJ).

22. KaHoHHYECKHE YpaBHEHUS MPSMOM B IPOCTPAHCTBE (BBIBO).

23. IlapameTrpuueckue ypaBHEHUS PSMOM (BBIBOJ).

24. YcnoBus MapajijieIbHOCTH U YCIOBHUE NEPIICHIUKYISIPHOCTH NPSAMBIX B IPOCTPAHCTBE.

25. Yron Mexy NpsIMON U IJIOCKOCTHIO. Y CIIOBHE MAapaIEIbHOCTH U YCIOBUS IIEPIIEHIN-
KYJISIPHOCTH MIPSIMOM U TJIOCKOCTH.

26. Touka nepeceueHus: NPSIMON U IJIIOCKOCTH (BBIBOJ).

IIpenena v HenpepbIBHOCTH (PYHKIUM

X—>+00, X—>—-00, X—X

27. llpenen pyHKIUN IPH 0.

28. beckoneuno mainsie pyHkuuu . OrpanndeHHbIe QyHKIUN. beckoHeYHO OombIme
(GYHKIIMH ¥ UX CBSI3b C OECKOHEYHO MAJIBIMU (DYHKIIHSAMH. 0
(0]

)

0]
29. OcHOBHBIE TEOPEMBI O Mpeenax. PackpbITue HeonpeAeIEHHOCTEH BU/Ia 0 )
sin x

y= npu x—0

30. IlepBslii 3amMeuaTenbHbIH penen GyHKIuu X .

31. Ilpenen nocnenoBaTenbHOCTH. BTOpoii 3ameuaTenbHblil ipenen. Hatypanbhble nora-
pUPMEL.

32. CpaBHeHHE O€CKOHEYHO MaJbIX (PYHKIIMM, DKBUBaNICHTHbIE (yHKIIMU HempepbIBHOCTD

¢yukun. Touku pa3pbiBa U ux kiaccupukanus. CBONCTBA HENPEPHIBHBIX (DYHKIUH.

OBPA3EIL] BUIETA K O9K3AMEHY

MUHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA30OBAHUS PO
I'POSHEHCKHWU I'OCYJIAPCTBEHHBIN HEO®TAHOUW TEXHUYECKWU YHUBEPCUTET
uMenu akaja. M. JI. MWInTnoHIIMKOBA

BUJIET Ne 1
Jucuuiiyza: MaTeMaTHKA

Wuctutyr ULDOUTII cnenuanbHocts I'MC cemectp I



AL

3. lpuBecTH K KAHOHMYECKOMY BH/LY YPaBHEHHE KPHBOW M IIOCTPOUTH €e:
9x2-9 12436 x-18 y+20=0
A(-2:-3)B(-5:4), C

2. Pemuth cucteMy JIMHEMHBIX YpaBHEHUM:

(7:-5) . Haitru obmiee ypasHenue npsimoit BC u

ABxAC

4. JlaHbl TOYKH

IIPUBECTU €r0 K ypaBHEHUIO B oTpe3kax. Haltu

lim 2 x*-x =21 lim __x*42 3 lim (_x "
5. BBIYHCIIUTB IIPEeNsL: a)t =3 x>+ x=6 ; 60 \/5 x*+1-1. B) ¥ 2® x-2
« »___ 202Ir. 3aB. kadeapoii l'auaes A.M.
IIpenonaBarens MaromaeBa M. A.
BTOPOI1 CEMECTP

TeopeaneCKne BOIIPOCHI, BBIHOCUMBIC HA 3a4€T

JAnddepennuanbHoe ucunciaenne GyHKIUA OTHOH MepeMeHHOH
1. [TonsiTrie MPOU3BOAHON PYHKIINH, €€ MEXaHUYECKUI U T€OMETPUIECKHUIT CMBICTL.

2. Juddepennman GyHKIMHA U €TI0 TEOMETPUIECKUNA CMBICI.

3. TIpou3BoaHbIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH.

4. IlpaBuna nuddepeHunpoBaHusl.

5. TlpousBojaHas CIOXHON QPyHKIUU.

6. JuddepenunpoBanue 3aJaHHBIX B TApaMETPUIECKON U HEIBHOM (hopme.

7. Teopembl ®epma, Poms, Jlarpanxka, Komu, Jlonurans.

8. HeoOxomumble U TOCTaTOYHBIE YCIOBHSI BO3pacTaHus (YObIBAaHHS ) (DYHKIHH.

9. MakcumMyMbl U MUHUMYMBI (DyHKIIUH.

10. Iopsinok ucciaenoBanust GyHKIUU C TOMOIIBIO MPOU3BOIHOM U TOCTpOoeHus e€ rpaduka.

(I)yHKIII/II/I HECKOJBKHX NEPEMEHHBIX

11. OGnactb onpeneneHus, TMHUYA yPOBHS (GYHKIIUH JIBYX NepeMeHHbIX. [Ipenen u nenpepois-
HOCTh YacTHble pousBoanbie. [lonubril nuddepenima.

12. DkerpemyM QYHKIMH ABYX MepeMeHHbIX. HanbombIiee n HauMeHblee 3HadYeHus (PyHKIUN
JIBYX MIEPEMEHHBIX B 3aMKHYTOU 00JIACTH.

13. TIpou3Boanas mo HampasieHuto. I'paauent. KacarenpHas mI0CKOCTh U HOPMaJlb K TTOBEPX-
HOCTH.

14. Meroa HaMMEHBIINUX KBAAPATOB JUIsi 00pabOTKU SKCIIEPUMEHTAIbHBIX JaHHBIX.

HNHTerpajbHoe ucunciaeHne pyHKIMi 0JHOM NepeMeHHOI



15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

26.
27.

[Tonsarue mepBooOpazHoii. Heonpenen€Huslii MHTErpas u ero cBoiicrea. Tabnuma Heorpe-
JIETIEHHBIX UHTETPAOB.
OcHOBHBIE METOABI MHTEIPUPOBAHMSA: HENOCPEACTBEHHOE WHTEIPUPOBAHHE, METOJ WH-
TErPUPOBAHMUS TIOJBEICHUEM TT0]1 3HaK Auddepennnana, MeTo1 3aMeHbl IIEPEMEHHOM
HHTerpupoBaHue 1o 4acTsAM B HEONPEAEIEHHOM HHTETpalle.
Kommuiekcupie uncna. Anrebpamdeckas ¢opma 3amucu KOMILIEKCHOTO 4nciaa. Moaynb u
aprymeHT. [leficTBUs HaJ| KOMIUIEKCHBIMU YMCIaMU. TpuroHoMmerpudeckas Gopma 3amucu
KOMIIJIEKCHOT'O YHUCJIa.
Pa3noxxeHne MHOro4IeHa Ha TMHEMHBIE U KBaJpAaTHbIE MHOXKUTENU. MIHTerpupoBanue pauu-
OHAJBHBIX JApoOei. THIbI MpocTeHmmx ApoOei U NX HHTErPUPOBAHHE.
WHTerpupoBaHue palMOHANBHBIX JpOOei METOJOM pa3lIoKEHUs Ha MpOCTEeHIIMe JIPOOH.
WHTerpupoBanye npocTelInx UppaloHaIbHbIX (PYHKIIMHI.

WuTerpupoBanue TPUrOHOMETPUUYECKUX (YHKIMHA, YHUBEpCalbHas TPUTOHOMETpUYECKas
IIOJICTAaHOBKA.
3anauu, NPUBOAAILME K MOHATHIO ONpeAenéHHoro uHrerpaita. OnpenenéHHplii HHTErpal u
€ro CBOMCTBA.
®opmyna Herotona-JleliOHuna. 3aMeHa nepeMeHHO B OMpeeIEHHOM HHTErpaje.
dopMyia HHTETPUPOBAHMS 10 YACTSM IS ONIPEACIIEHHOIO NHTErpaa.
[TpunoxeHus onpenesEHHOro UHTErpaia: BEIYUCIEHHE IUI0MAAeH IOCKUX (QUryp, BbIYHC-
JIEHUE JUIMHBI 1yTU KPUBOIl, 00bEMOB TEJL.
Heco6cTBennble nHTerpaisl. IHTerpaisl ¢ 66CKOHEUHBIMU MpeAeIaMi HHTETPUPOBAHMS.
WHTerpansl OT HEOrpaHUYEHHBIX (DYHKIIHUH.

OBPA3EIL] BMJIETA K3AYETY

MUWHUCTEPCTBO HAYKU U BBICIHEI'O OBPA3OBAHUNA P®

'PO3BHEHCKHI I'OCYJJAPCTBEHHbBI HE®TSHOM TEXHWYECKWI YHUBEPCUTET

uMeHHu akag. M. /1. MUIIIHOHIITUKOBA

BUJIET Ne 1
JucuurnyHa: MaTeMaTHKA

Nucturyr UHDOuTIL cnenuaibHocth I'MC cemecTp 2

1. HaiiTu npousBoiHbIE JAaHHBIX QYHKIIHIL:

1))

2 52
y=6x —x3—\/x

5

. 9)y=In (X—\/3-X2); 3)y=x>-sin 5 x. 4)y=2x2—tg In3x



— 2 2
2. Haifti ipou3BoiHyIo GyHKIMH < =In ( X+ xy ) B Touke A(1;2) mo HampaBiIEHUIO BEKTOpa
- -
a=3i-4;j
3. HaiiTu unTerparisr:

_f(6x2-5x+ﬂ]dx i‘_ xdx f(5—2 x)sind xdx  (_1+x Td—x

— 4x+7
1) 2 Yooy \/3+x2;” ) ey 59 .
« » 2021 r. 3aB. kadenpoit l'ayae A.M.
[IpenonaBarens Maromaesa M. A.
TPETHIA CEMECTP

TeopeaneCKne BOIIPOCHI, BLIHOCHMBbIC HA JK3aMCH

JAudpdepennuaibHbie ypaBHEeHHs

1. Iuddepenunansupie ypaBHEHHs: onpeaenenue, nopsaok Y, pemenne Y.

2. uddepeHnuansaoe ypaBHEHHE 1-r0 MOpsIKa: ompeaciieHue; 00IIee ¥ YaCTHOS PEIICHUS.

3. Teopema cymiecTBOBaHUS U €AMHCTBEHHOCTH peweHus 1t 1Y 1-ro nopsaka.

4. 1Y ¢ pa3nenstouMucs epeMEHHbIMU: OIIPEIETICHUE U MOPSI0K PELICHHUS.

5. Opnopognsie /1Y 1-ro nopsiaka: onpeneacHue U NOpsSA0K PELICHMS.

6. Jluneiinbie 1Y 1-ro mopsjaka: onpeaeaeHue U NOpsAJ0K PEeIIEeHUs.

7. AuddepenunanbHbie ypaBHEHUS 2-T0 MOPSJIKA: OMpeesieHue, BUJT O0IIEro pelIeHus; TeopeMa
CYILIIECTBOBaHUS U €JUHCTBEHHOCTHU PELIEHMUS.

8. IIpocreiiiine ypaBHEHUS, TONYCKAOIINE TOHM>KEHHUE MOPSJIKA:

yEf(x), YEf(x, ¥, yE(r.y).

9. JIuneiinblie /1Y 2-ro nopsiika: HEOAHOPOIAHBIE U OHOPOHbIE YpaBHEHHS. Teopema CcyliecTBOBa-
HUS U €JUHCTBEHHOCTHU PELICHUS

10. JIuneiinpie onHopoanblie /1Y 2-ro nopsjika: TeopemMa 0 CTPyKTYpe €ro pereHus

11. Heognopoausle nunelinbie /1Y 2-ro nopsiika: TeopemMa 0 CTPYKType OOIIero perieHHs

12. Jluneiinsie ogHopoansie 1Y 2-ro mopsiaka ¢ MOCTOSHHBIMU KO GUIIMeHTaMH. XapaKTepUCTH-
YECKOE YPaBHEHUE U CTPYKTYypa OOIIETo pelieHus

13. Jluneiinbie HeomHOPOAHBIE [IY 2-T0 MOpSIKA C ITOCTOSTHHBIMU KOA()(PHUIIMEHTaMU CO CIICIIHAIb-
HOH NpaBOH YaCThIO

14. Metoa Bapuaiuy nIpou3BOJIbHBIX MIOCTOSTHHBIX (MeTo1 JlacpaHaica)

15. Cucremsbl nuddepeHnanbHbIX ypaBHEHUH. MeTo1 UCKITIOYEHHS PEIIEHUS! CUCTEMbl ypaBHEHHIA

OcCHOBBI TEOPHH BEPOATHOCTEH M MATEMATHYECKON CTATUCTUKHU

16. Kiaccuduxanus coObITHIT: 10CTOBEpHBIE, HEBO3MOXHbIE, Cly4aiHble cOObITUSA. COOBITHSL:
COBMECTHMBIE U HECOBMECTUMBIE; pABHOBO3MOKHBIE; 3aBUCHMBbIEC U HE3aBUCUMBIE; TPOTUBOIOJIOK-
HBIE; TIOJTHAS TPYIIA COOBITHIA.

17. Knaccuueckoe onpezeneHue BEpOSITHOCTH COOBITHS; €T0 CBOMCTBA.

18. DnemenTsl KOMOMHAaTOpUKU. OCHOBHBIEC TIPAaBUIIa KOMOMHATOPHUKH:

a) IPaBUJIO POU3BECHHMS; 0) paBuiIo cyMMEI. [lepecTanoBkH, pa3memieHus, couetanus. Vx guc-



10. 'unepreomerpuueckas Gpopmyna.

19. OtHocuTtenbHas yactora coobITUsA. CTaTUCTUYECKAs! BEPOSTHOCTD COOBITHSL.

20. Anrebpa coObITHil. Y CIIOBHASI BEPOSITHOCTD. [Ipon3BeneHre 1 cyMMa COOBITHI.
21. ®opwmyna nosnHoi BepostHocTH. Popmysl baiieca.

22. ®opmyna bepnymu.

23. ®opwmynsl Jlamnaca.

24. ®opwmymna [lyaccona.

25. Canyuaiinble BennuuHbl: auckperHsle (J{CB) u nenpepsiBubie (HCB).

UNCIIOBbIE XaPaKTEPHCTHKY cilydaitibix Bemmaum: M (X); D(X), o (X).

26. bunomuanbHoe pacnpeaenenue CB.

27. ®@yHKuMs pacnpeaeneHus 1 miotHocTs BepostHocted HCB.

28. Hopmanbnoe pacnpenenenue HCB.

29. 3akon 6onpmux uncen. Hepasencrsa UeOsiméBa 1 Mapkosa. Teopema UeOpiméBa. Teopema
bepnymnm.

30. JloBepuTesbHbIE MHTEPBAJIBI ISl OLIEHKU MaTeMaTHYECKOI'0 OXKHJaHuU.

OBPA3EIL] BMJIETA K OK3AMEHY

M}/IHI/ICTEPCTBO HAYKI{’I 4! BBICLHEFQ OEPABOBAHI/I}VI PO
I'POBHEHCKHWU I'OCYJAPCTBEHHbLIM HE®TAHOU TEXHUYECKHWM YHUBEPCUTET
uMmenu akaja. M. JI. MWIIHOHIIIMKOBA

BUJIET Ne 1
JlucuumiimHa: MaTeMaTHKa

WNuctutyr ULDUTII cnenuanbHocth I'MC cemectp III



1. Teopema cyiiecTBOBaHUS M €JUHCTBEHHOCTH. pernenus g JIY. 1-ro mopsaxa.

27 . 2
2. Peruts nuddepenunansubie ypapHeHus: 1) S+ Y dx= Y \/4 +X dy ;
)V '’= = 2 v
x . )XYy +2y=0. 4y —6y+10y=x+4.

3. B ypue 11 mapoB: 6 6enbix u 5 u€pHbIX. 13 ypHBI H3BIICKAOTCS cpa3y aBa mapa. Haitu
BEPOATHOCTH TOTO, YTO 00a 1apa OyAyT OeNbIMH.

4. B smuke HaxoauTest 7 OpakoBaHHBIX M 16 TOHBIX JeTaneil. HaiiTi BeposSsTHOCTH TOTO, YTO
CpeIy TpexX HayJady U3BJICUCHHBIX JIETAICH OKaKeTCs XOTs OBl OJTHA TOTHAS.

5. lana nuckpetHas ciydaiiHas BesinuuHa X. Hailtu: @) maTemaTuueckoe 0XuJaHueE;

0) AUCTIEPCHIO; 8) CPEAHEKBAPATUIECKOE OTKIOHEHHUE.

x -2 2 3 4 5
p 02 02 02 02 02

« » 2021 r. 3aB. kadeapoii l'auaeB A.M.

IIpenonasarens Maromaesa M.A.

7.3. Tekymmii KOHTPO.JIb

Oo0pasen 3aganus Ui TEKYLIEro KOHTPOJIA
IlepBb1ii cemecTp

1. W3BectHbl KOOpauHatThl TpeyroibHuka ABC: A(5:4), B(-3;3), C(1;-7). Haiitu: a) ypaBHe-
HUSI: BCEX CTOPOH TPEYroJIbHHKA, BEICOTHI TPEYTOJIbHUKA, MEIUAHbI, OMCCEKTPHCH U
IPSMOM, TPOXOIAIICH Yepe3 BepIINHY TPEYTOJIbHUKA, TapajuIeIbHON MPOTHUBOJISKAIICH
CTOpOHE; 0) PaCCTOSIHKE OT BEPIINHBI 10 IPOTUBOJIEKALIECH CTOPOHE; B) YTOJ B TPEYTOJILHH-
ke (npu BepinHe B).

2. IlpuBecTy K KAHOHUYECKOMY BHUJY YpaBHEHHE KPUBOW 2-T0 MOPSJIKA U C/IENaTh CXEeMaTHYCKUI
YepTexK:
a) 4x*+36y*+72y-16x-92=0, 0)
-3x2+4y2-12y=0,
B) X+2y?-6y+4=0



I. [lana pynkuus Z=X IToka3ate, uTO

Bropoii cemecTp

e 2
II. [Tanbl Gynkius Z2=aresin (x%) , TOUKa

grad z B Touke 4;

aZ
Y a

A(l;

-
IPOU3BOHYIO (PYHKIIMHU Z B TOUKE A 110 HampaBlaeHuro Bektopa ¢ .

dy

z

)

2

Tpernii cemecTp

—(1+y1
(+yn>CJa

=0
x

b

- -

- . .
u Bextop & =31 _4] . Haiitu:

1. B maptuu u3 15 aeraneit 10 crangaptabeix. HailTu BeposSTHOCTH TOTO, UTO CPEIU TSATH B3STHIX

HayJqady JeTajedl Tpu CTaHAapTHBIX.

2. Ky0, Bce rpaHu KOTOpOTo OKparieHsl, pactuieH Ha 1000 kyOUKOB OIMHAKOBOTO pa3Mmepa,
KOTOPBIE 3aT€M TILATEIBHO MepeMelanbl. HalTu BeposITHOCTh TOr0, YTO HayAady B3sTHIN
KyOuK OyJeT MMETh TPH OKpallleHHbIE TPaHH.

3. HempepriBHas cinyyaiiHas BenuunHa X 3a7aHa QyHKIueH pactpeneneHus F(x). Haiitu: a) nnot
6) nucrniepcutro D, ecnu

HOCTh BEPOSTHOCTH f(x); 0)

T oot m

i

4. Haiitn BeposTHOCTb P(A), eciu U3BECTHbI BEPOATHOCTH:

MATEMaTUYCCKOC OXHAAHHUE A,

P(4B)=0,72, P(4B)=0,18

7.4. Onucanue noka3zartejieil U KPUTEPHEB OLIEHUBAHUA KOMIIETEHIIMI HA Pa3IHYHBIX

Tanax u GopMHUPOBaHNS, ONIMCAHNUE LKAl OIleHUBAHUS

IInanupyemsie pe3yabTaThl
OCBOCHUS KOMIIeTEHIHHT

Kpurepnu oueHuBanus pe3yJbTaToB 00y4eHHUs

HaunmeHnoBanue
OLICHOYHOI'0
cpeacTBa

MeHee 41 6a/10B
(Hey/10BJIETBO-

41-60 6ans10B
(ynomJjieTBOpu-

61-80 6a10B

81-100 6an
JIOB (OTJIMY-




PpMTeJIBHO)

TeJIbHO)

(xopo1o)

HO)

YK-1 CniocobeH oCcyIiecTBIsITh HOUCK, KPUTHUECKUH aHAIN3 U CUHTE3 WH(OpMAINH, TIPUMEHATh CHCTEMHBIH MO/

XO4 AJid pCUICHUA IMMOCTAaBJICHHBIX 3a/a4

- 3HaTh: MeTombl peme- | Pparmenrap- Henonueie | Chopmuposan- | Chomupo- Kommekr 3ananuit
HUS CHCTeM JuHeiipprx | HPIC 3HAHHA SHaHWA HBIC, HO CO- | BaHHbBIC JUISL BBITIOJTHEHUS
ypaBHEHHiA, mdde- JiepKanme oT- R py6e“>1<H1)1x aTTecra-
eHLMPOBAHMSL M WH JIeJIbHbIC TTPO- LU, BOIPOCHI 10
p p Oenbl 3Hanus | 1CCKHE 3HA- | temanm / pasgenam
TErpUPOBAHUS, MCCIEI0- HUS
BaHUSA (YHKIHH OTHOTO JUACIUIIIMHBI BBIHO-
U HECKOJIBKHX MEpPEeMEH- CHUMBbI€ Ha DK3aMEH,
HBIX; AK3aMEHAIIMOHHbIE
OWIICTHI
- yMeTb: COCTaBIATH | JacTHUYHBIC Henonueie | Vwmenus nosn- Copmu-
ypaBHEHUS IPSAMBIX U YMCHMUA YMCHMUA HBIC, 10ITyC- PoBaH-
» KAIoTCS He- HBIC
KpUBBIX JIMHUI Ha TUI0C-
OoJbiIne YMEHHUS
KOCTHU U B IIPOCTPAHCTBE,
OIINOKHU
maddepenmpoaTh  H
WHTETPUPOBATh, HUCCIIE-
10BaTh (DYHKIIMU OJHOM
U HECKOJIBKHX IMEePEMEH-
HbIX HAa  JKCTPEMYM,
pelarb IIPOCTEHIIINE
mddepenmanbpHbIe
ypaBHEHUS
- BJa/1eTh: OCHOBHBIMU YactuyHoe Hecucrema- | B cucremaru- | VYcnemHoe
3aKOHAaMH MaT€MaTHUKH, BJIaJCHUC HA- THUYCCKOC YCCKOM IIpUMCEC- u cucrema-
HEOGXOMUMBIMH IS BBIKAMHU MPUMEHEHHE | HEHHUH HaBBI- THYECKOE
HABBIKOB KOB JIOITyC- MIPUMEHEHHE
pelIeHMs TUTTOBBIX 3a]1a4
N KaroTcs mpode- HaBBIKOB
B Mpo¢eCCHOHATBHOU TBI
obnactu
Kpurepnu oneHuBanus pe3yJbTaToB 00y4eHHUs HaumenoBanne
OIICHOYHOI O
IInanupyemMsle pe3yJibTaThl cpeacrea

OCBOCHHS KOMIIETCHIIHHA

MmeHee 41 6ay10B
(Hey10BJIETBO-
puTeIbHO)

41-60 6aqs10B
(ynoBjeTBopu-
TeJIbHO)

61-80 6a/10B
(xopo1o)

81-100 6an
J10B (OTJIMY-
HO)

OIIK - 2 CrnocobeH pa3zpabaThiBaTh U PEaIN30BbIBATh YIIPABIECHUYECKHE PEILIEHUS, MEPBI PETYJIUPYIOIIEro BO3ACH-

CTBH:, B TOM YHCJIC KOHTPOJBbHO -HAA30PHBIC q)YHKIII/II/I, rocyaapCTBCHHbBIC U MYHUIIUIIAJIbHBIC IPOTpaMMBbI HAa

OCHOBC aHaJIn3a COIUaJIbHO-O9KOHOMUYCCKUX




- 3Harh: Maremaruue- | PparmMeHTap- Henomubie | Chopmuposan- | Chomupo-
HBIE 3HAHUS HaHUA
CKHE METOJIbI 00pabOTKH ©3Ha 3Ha HBIE, HO CO- BaHHbIC
DKCIIEPUMEHTAIBHBIX ACpKaline ot C
JAHHBIX, OCHOBHBIC IIO ACJIBHBIC TPO- oM
’ Oenbl 3HaHus | 16CKUE 3HA-
JIOKEHUSI TEOPUH BEPOSIT- HUS
HOCTEH M MaTeMaThye-
CKOM CTaTHUCTHKHU,
- YMeETh: HaXOJIUTh YacTtuuHbie Henonnsie YMeHus mos- C(l)OpMI/I-
HUS HUS BaH-
YUCJIOBBIE  XapaKTepu- yme yme HBIC, TOI1yC- g glea
CTUKH CIIy4alHBIX BEJIH- KaroTCst HE-
OombIIMe yMEHUs
YHH, HCIIOJIL30BaTh
OIINOKHU
MaTeMaTUYeECKHE METO-
bl TIpu 00paboTKe cTa-
TUCTUYECKUX JAHHBIX;
- BJAaJeTb: BEPOSITHOCT- YacTuuHoe Hecucrema- B cucremaru- YcnemniHoe
HBIMH MAaTEMaATHYECCKUMHU BJIAJICHUC HA- THYCCKOC YCCKOM HpI/IMe- " cucrema-
METOMaMi H MeTOXaMH BBIKAMU MIPUMEHEHHE HEHUH HaBBI- THYECKOC
o HaBBLIKOB KOB JIOITyC- MIPUMEHEHUE
MaTeMaTHYECKON CTaTH-
KaroTcs mpode- HaBBLIKOB
CTUKM I  pelIeHus TBI

COIMAJIbHO-3KOHOMMNYC-
CKHUX 3aaay, 00OCHOBBEI-
BaThb IOJYYCHHBIC C HX
IMOMOIIBIO PE3YJIbTATHI;

KommnnekT 3aganmnii
JIJIS BBIITOJIHEHUS
pyOEXKHBIX aTTECTa-
LU, BOIPOCHI 10
TeMaMm / paszzenam

IUACIHAIUINHEI BEIHO-
CHMBIE Ha DK3aMeEH,
SK3aMEHAIIHOHHEIE

OMJIETHI

8. OcobennocTn pea/im3anu JTUCHUIIIMHBI AJId HHBAJIUAOB U JIUI ¢ OTPAaHUYCHHBIMHU

BO3MOKHOCTSIMH 310POBbA

Jlis ocyuiecTBiIeHHs MPOLENYp TEKYLIEro KOHTPOJISI YCIEBAEMOCTH U IIPOMEXKYTOUHOM at-

TCCTaluH o6yqa}0m1/1xc;1 CO31aHbI (1)OHI[BI OLOCHOYHLBIX CPCACTB, aJalITUPOBAHHBIC IJISI HHBAJIMIOB U

Jyn ¢ OrpaHU4YC€HHBIMH BO3BMOKHOCTSAMUA 3J0POBb U IMO3BOJIAIOIIMUEC OUCHUTL NOCTHIXKCHHUC MMH 3a-

IUTAHUPOBAHHBIX B OCHOBHOH 00pa3oBaTeNbHOI IMporpamMme pe3yiIbTaTOB OOYYEHHUS M YPOBEHb

c(OPMHPOBAHHOCTH BCEX KOMIICTEHIIMH, 3asBICHHBIX B O0Opa3zoBaTenbHOW mporpamme. dopma

IMPOBCACHUA TeKymeﬁ arrecralvuu 4Jist CTYACHTOB-UHBAJIMAOB YCTAHABIUBACTCA C YUCTOM UHAUBU-




JyaJlbHBIX TCUXO(PU3NIECKUX OCOOEHHOCTEeH (YCTHO, NMHCbMEHHO Ha Oymare, NMUCHBMEHHO Ha
KOMITbIOTEpE, B (pOopMe TecTHpoBaHus U T.1.). [Ipu TecTupoBaHMU Ui CIaOOBHISMIIMX CTYIEHTOB
UCTIONB3YIOTCS (POHIIBI OLIEHOYHBIX CPEJICTB C YKPYIMHEHHBIM mpudToM. Ha sx3amen nmpuriamaeTcs
COITPOBOKIAFOIINH, KOTOPBIN 00ECIICYMBACT TEXHUIECKOE COMTPOBOXKACHUE CTyIeHTY. [Ipu HeoOxo-
JMMOCTH CTYICHTY-UHBAJIUAY MPEIOCTABISCTCS IOMOJHUTEILHOE BpEeMs JUIsl IOJrOTOBKH OTBETA
Ha 9K3aMeHe (wiu 3auere). OOydaroniyecs ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMHU 3JI0POBBsSI U 00Y-
YaOIIMECs] HHBATIHUIBI 00E€CIEUNBAIOTCS NIEUYATHBIMKU M 3JIEKTPOHHBIMU 00pa30BaTEeIbHBIMU PECyp-
camu (IporpaMMbl, ydeOHbIE TOCOOUS ISl CAMOCTOSTENbHOM paboThl U T.11.) B opMax, alanTUPO-

BAaHHBIX K OI'paHUYCHUAM UX 3I0POBbS U BOCIIPHUATHA I/IH(bOpMaI_II/II/IZ

1) AJig MHBAJIWJOB U JIML C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3JJOPOBbSI 110 3PEHUIO:

- JJIA CJeNbIX: 3aJaHusl JUIsl BBINOJHEHUS HAa CEMUHApaXx M MPAKTHUYECKUX 3aHATHUAX
opOopMIISIFOTCSL pebeHO-TOUSHYHBIM IpudTOM bpaiiins win B BUIEC SJICKTPOHHOTO JIOKYMCHTA,
JOCTYITHOTO C TMOMOIIBI0 KOMIIBIOTEPA CO CIENHMATU3UPOBAHHBIM MPOTPAMMHBEIM OOecriedeHHEM
JUISL CJICTIBIX, TUOO 3aUMTHIBAIOTCS aCCUCTEHTOM; MHCbMEHHBIE 3aJIlaHUS BBIMIONIHAIOTCA Ha Oymare
penbeHO-TOYCUHBIM mpHPTOM bpaiiyis WM Ha KOMIIBIOTEpE CO  CICHHUATHN3UPOBAHHBIM
POrPaMMHBIM O0€CIIEYCHUEM ISl CIIETBIX JIMOO HAJMKTOBBIBAIOTCS ACCHUCTEHTY; OOyYarOIIUMCs
JUISL BBITIOJIHEHHUS 3a/laHusl MpPH HEOOXOAMMOCTH NPEJOCTaBISETCS KOMIUIEKT MHCbMEHHBIX
MPUHAJICKHOCTEW U Oymara uis nucbMa peibedHo-TouedHbIM mpudTom bpaiins, koMmboTep co

CIICIHUAJIM3UPOBAHHBIM ITPOrpaMMHBIM obecneuecHrEM JJIs1 CIICIIBIX,

- IJIdA C.]'IaﬁOBI/IIlﬂHII/IX: o0OecreynBacTCs HHAUWBUAYAJIbHOC PABHOMCPHOC OCBCHICHUC HE
menee 300 JIFOKC, O6y‘laI-OH_II/IMC$[ AJI1 BBIIIOJIHCHUA 3aJlaHHS IIPU H€O6XOI[I/IMOCTI/I MpeaOCTaBJIACTCA
YBCIMYHUBAIOIICC YCTpOﬁCTBO; BO3MOJKHO TaK)Ke€ HCIIOJb30BaHHE COOCTBEHHBIX YBCINYNBAOMIUX

YCTPOWCTB; 3a/1aHUs JUISI BBHITIOJHEHUS 3a1aHUi 0(OPMIIIOTCS] YBEIIMYSHHBIM HIPU(TOM;

2) Ui MTHBJIUIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI MO CJIYXY:
- AJIS TJIYXUX M CJIa00CabIIAIUX: 00ecreurnBaeTCsl HaTMUUe 3BYKOYCHIITMBAOIIEH armapa-
TYpBl KOJUIEKTUBHOTO TMOJB30BaHMSA, P HEOOXOAMMOCTH O0YJAIOIIUMCSI TTPEJOCTABISCTCS 3BYKO-
YCUJIMBAIOILAS allllapaTypa HHIUBUAYAILHOTO MOJIB30BAHMS; TPEIOCTABIISIOTCS YCIYTH CypAonepe-

BOAYHKA,

- A CJICNOIJIYXHMX JOITYCKae€TCsA IMPUCYTCTBUE ACCHUCTCHTA, OKa3bIBAIOIIEIo YCIYI'u

TUudIoCypIonepeBoAUMKa (IOMUMO TPeOOBAHUH, BBITOIHAEMBIX COOTBETCTBEHHO ISl CIIETBIX H

[IIyXUX);

3) AJIA JTUI € TSKCJIIBIMU HAPYIICHUAMU PEYH, ITYXUX, cna60cnmmanmx JICKOMNU U CCMUHAPBI,



MIPOBOJIUMBIE B yCTHOU (pOopMe, POBOATCS B MUCBMEHHOH (hopme;

4) JUIs1 UHBAIMJOB U JIUI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 30POBbs, HMEIOLIUX Hapylie-

HHS ONIOPHO-ABUIATEILHOI0 alIapara:

- JUIsL JIUL C HAPYLIEHUSIMU OIIOPHO-JABUTATEIBHOIO allllapara, HapyLIEeHUSIMHU IBUTaTEIbHbBIX
GyHKIUI BEpXHUX KOHEYHOCTEH HIIM OTCYTCTBHMEM BEPXHHMX KOHEYHOCTEH: MUChbMEHHBIC 3a/1aHUS
BBITTOJIHSIOTCS. HA KOMITBIOTEPE CO CHEIHAIM3UPOBAHHBIM IPOTPAMMHBIM OOECIICYCHUEM WM Ha-
JMKTOBBIBAIOTCS ACCUCTEHTY; BBIITOJHEHHE 3aIaHUH (TECTOB, KOHTPOJIBHBIX pabOT), MPOBOJAUMBIC B

NUChbMEHHOU (hopMe, TPOBOASTCS B YCTHOM hopMe IyTeM orpoca, Oeceibl ¢ 00ydaromumMes

9. Y4yeOHO-MeTOoaAMYeCcKoe o0ecredyeHe TUCHUIIUHbI

9.1. Jlureparypa
1. I'mypman B.E. PykoBOACTBO K pelLlIEHHUIO 3a]a4 110 TEOPUU BEPOSTHOCTEN U MaTeMaTUYECKOMN

cratucTuke.-M.: Briciras mkoira, 2005.

2. Hanxo II. E., [Tonos A. I'., KoxxeBuukona T. S1. Beiciias maremaTtika B yIpaKHEHHUSIX U 3aja-
gax. U1, Y2. -M.: Beicmas mxosna, 2000.

3. IlpakTukyM 1O BBICIIEH MaTEeMaTHKE JIJIsl 9KOHOMUCTOB. YueOHoe mocodue s By30B /Ilof pe-
nakueit npod. H.I. Kpemepa. — M.: KOHUTU-IAHA, 2004.

4. Jlyary K.H., Hopusr B.I1., [Tucemennsiit JI.T., [lleBuenko FO.A.. COopHHK 3a/1a4 TI0 BEICIIEH
MaremaTtuke. — M.: Alipuc-tipecc, 2004.

5. Ilucemennsiii [I. T. KoncnekT nekuunii no Beiciieid maremaTtuke. [lonnseiii kype. — M.: Beiciias
mkoJja, 2013.

6. CaunoB A-B. A. Kpatkuii Kypc Bbicielt MaTeMaTuku. YueoHoe mocooue. Tom 1, 2. 'po3Hbiii,
2016.

7. A6pynxamunos C. C., Acxabos C. H., berunrupue M. A., Cumonenko P. A. Kparkuii kypc
TEOPHUH BEPOATHOCTEW U MATEMaTUUYECKON CTATUCTUKU: TEOPHsl, IPUMEPHI, TUIIOBbIE PACUETHI.
Y4eOHoe mocobue i CTyIEHTOB TeXHUYIECKUX BYy30B. — PocToB-Ha-Jlo Hy: OO0 «/lnamazon»,
2001.

8. AcxaboB C. H., berunrupue M.A., MaromaeBa M.A. IlpakTukyM 1o u30paHHBIM TJlaBaM

BhICIIeH MaTemartuke. - Maiikon: MI'TVY, 2005.



9. baraeBa M. T. COOpHHK 33124 TI0 JIMHEHHON U BEKTOPHOHU anreOpe ¥ aHATUTUIECKOHN reo- MeT-
puu.— 'posneiid, WIIL TTHH, 2007.

10. MaromaeBa M. A., [laaeB A.b. [luddepennmanpapie ypaBHeHus (yaeOHOE TOCOOHE TSI CTYACH-
TOB YKOHOMHYECKUX M TEXHOJIOTHYCCKUX crenuaibHocter). — ['po3nsiii: UITL[ I'THU, 2010.

11. MaromaeBa M.A., Ucaesa JI.M. Ilpaktukym mo Bwicuieil marematuke. Yactel,2,3 (yuebHo-
METOAMYECKOEe MOocoOue Il CTYACHTOB AKOHOMHUYECKUX crernuaibHocTeid). — ['po3usrit: UL

ITHTY, 2019.

HNHurepHer pecypcesl

Caiit kadenpsl http:// www.vm-ggntu.ru
http://www.alleng.ru/edu/math9/htm
http://plus.ru/books mat.html
http://www.edu.ru

el e

9.2. Meronnueckue ykazanus (Ilpuioxxkenue)

10. MaTrepuaJbHO-TEXHHYECKOE 00ecredeHue TUCHMIITUHbI

3a kadenpoil «Beicmias ¥ TpHUKIagHAS MaTeMaTHKa» B TIJIABHOM Yy4eOHOM KOpIyce
3aKperUieHbl JeKInoHHas ayautopus Ne 1-16, ayautopuu 11t mpoBeeHUS TPAKTUUECKUX 3aHSATUH
NoNe 2-08, 2-27, 2-29, 2-31, 2-33, 2-35, OOJBIIMHCTBO M3 KOTOPHIX OCHAIIEHO TabauiaMu, rpadu-
YECKUM MarepuajioM u yeprexamu; aya. Ne 3-10 ciay uT B KadyecTBE KOMIIBIOTEPHOI'O Kjacca, Ie
YCTaHOBJIEHBI 12 KOMITBIOTEPOB, KOTOPBIE MCHOIB3YIOTCS ISl CAMOCTOSTENbHONU paboOThl CTYy/EH-
TOB; 3/I€Ch K€ BO3MOXKHO HCIIOJIb30BAHNE KOHTPOJIUPYIOIIUX MPOrpamMm Jijisi mpuéma 3a4€TOB U IK-
3ameHOB. Ha kadenpe umMeroTcss ”HTepaKTUBHAS JJOCKA U AUAIIPOCKTOP

HNPUJIOKEHUE
MeTtoanuyeckue yKa3aHus 110 OCBOCHHIO AUCHMIIIMHbI
« Maremartuka »

1. MeToauuyecKkue YKazaHus s oﬁytmmnmxcn 0 NVIAHUPOBAHUIO M OPraHu3allii BPpEMEHH, HE-
06XOI{I/IMOF0 aJist OCBOCHUA NUCHUIIJIMHDBI.

Wzydenne pekoMeHAyeTCsl Ha4aTh ¢ 03HAKOMJICHHS C pa0boveil mporpaMMOi TUCIUTUIAHEL, €€ CTPYKTYpPOH 1
coJlepkaHNeM pas3zelioB (Moxylei), (GOHIOM OIEHOYHBIX CPENICTB, 03HAKOMUTHCS C yUeOHO-METOHYECKUM
u I/IH(I)OpMaIH/IOHHI)IM obecrieyeHreEM JUCHUITIINHBI.


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

Juciuruinia « MaTeMaTnka» COCTOUT U3 CBSI3aHHBIX MEXKIY COOOI0 TeM, 00ECTIeUNBAIOIIMX OCIIEI0BATEb-
HOE M3y4YeHUE MaTepuaa.

OO0ydeHne 1Mo TUCIUTLTNHE « MaTeMaTrKa » OCYIIECTBISIETCS B CIeAYIOINX (popMax:

1. AynuTopHbIe 3aHITHA (JIEKIIUHU, TPAKTHUECKUE 3aHATHS).

2. CamocTtosTenbHas pabota cTyeHTa (HOArOTOBKA K JIEKLHSIM, IPAKTUYECKUM 3aHATHAM, TECTaM U
MHBIM (popMaM MUCHMEHHBIX PabOT, UHANBUAYaIbHASI KOHCYJIbTALUs C IPEIOJABATEIIEM).

3. HMarepakTuBHBIE POPMBI IPOBEICHUS 3aHATUH (KOJJIOKBUYM, JICKLIUSA-TUCKYCCHS, ¥ AP .(OpMBI).

Y4eOHbIi MaTepua CTPYKTYPUPOBAH U H3yYEHHE IUCIMIUIMHBI IPOU3BOANTCS B TEMATUIECKOM HocIie-
JnoBarenbHOCTH. KaykjoMy MpakTHUYeCKOMY 3aHATHIO M CAaMOCTOSTEIbHOMY U3yUeHHUIO MaTepHrasia npeiie-
CTBYET JIEKIIMA 10 AaHHOH Teme. OOyyaromuecs CaMOCTOSITEIbHO IPOBOIAT MIPEABAPUTEIBHYIO IOATOTOBKY
K 3aHATHIO, IPUHUMAIOT aKTUBHOE M TBOPUECKOE YUaCTHE B 00CYKACHUHN TEOPETHUECKUX BOIPOCOB, pa3dope
npoOJIEMHBIX CUTYalluii U TIOMCKOB IyTel UX pelieHus. MHorue npo0iieMbl, H3ydaeMble B Kypce, HOCSIT IUC-
KYCCHOHHBIN XapaKTep, YTO NPEAIoaracT MHTEPAKTUBHBIN XapaKTep NPOBEICHUS 3aHATHI HA KOHKPETHBIX
npuMepax.

Onucanue MocJIeJ0BaTEIbHOCTH JICHCTBUI 00yYaroIerocs:

IIpu u3ydyeHnu Kypca ciielyeT BHUMATEIbHO CIIYIIATh U KOHCIIEKTUPOBATh MaTEPHUAII, U3J1aracMblil
Ha ayIUTOPHBIX 3aHATHAX. ]I ero MOHMMaHWs ¥ Ka4€CTBEHHOTO YCBOCHHUS PEKOMEHIYETCS CIIEIYOIast ITo-
CIIEIOBATEIILHOCTD NEMCTBUM:

1. Tlocne oxoHYaHUs yUeOHBIX 3aHSATHH AJIS 3aKPETICHUs] MaTepralia IPOCMOTPETh U 00TyMaTh TEKCT
JIEKITUH, TIPOCITYIIAHHOM CEeroHs, pa3o0paTh pacCMOTpeHHbIe puMepHI (5 - 10 MuHYT).

2. Tlpu MOATOTOBKE K JICKIIUU CIEAYIONIECTO JTHS MOBTOPUTH TEKCT NMPEIBIAYIIEH JCKIUHU, TOyMaTh O
TOM, KaKasi MOKET ObITh cieayrorias tema (5 - 10 MunyT).

3. B Tedenue Henenm BRIOpATh BpeMs I pa0OThI C TUTEpaTypol B Oubanoreke (mo 1 gacy).

4. Ilpu NOATOTOBKE K MPAKTUUYECKOMY/ CEMHUHAPCKOMY 3aHSTHIO TIOBTOPUTH OCHOBHBIE ITIOHATHS 110
TeMe, U3YUUTh IpUMephl. Pelas KOHKpeTHYIO CUTYaIHIO, - IPEBAPUTENBHO MOHATH, KAKON TEOPETUYECKUIA
MaTepHaj HyKHO HCI0JIb30BaTh. HaMeTHTh miaH peuieHus, nonpodoBaTh Ha €ro OCHOBE PeluTh | - 2 mpak-
TUYECKHE 3aJIa4H.

2. MeTtoauueckne yka3anus 1mo padore 00y4aronuxcs B0 BpeMsi MpoBeIeHHus
JIeKIM.

Jlexumu nar0T 00y4YarOMIUMCs CUCTEMATU3UPOBAaHHbIC 3HAHHS IO AUCUUIUIHNHE, KOHIICHTPUPYIOT UX
BHMMaHUE Ha HanOoJiee CI0KHBIX M BaKHBIX BOTIPOcax. JICKInM 0OBIYHO M371araloTcs B TPAAUIIMOHHOM HITH
B IPOOIeMHOM cTuIe. [IJis CTyA€HTOB B OOJIBIIMHCTBE ClIydaeB B poOieMHoM ctuiie. [IpoGieMHslil cTHIIb
MO3BOJIIET CTUMYJIMPOBATh AKTUBHYIO MIO3HABATENBHYIO JCSITEIBHOCTS OOYUAIOIMXCA U HX UHTEpeC K JAUC-
[UIUTHHE, (OPMHUPOBATH TBOPUYECKOE MBIIIICHUE, IIPHOETAaTh K MPOTUBOMOCTABICHUSM U CPAaBHEHHSM, JI€-
nath 0000IEHH S, aKTUBU3UPOBATh BHUMaHUE 00yUarouXcs IyTeM TOCTAHOBKH MPOOJIEMHBIX BOIIPOCOB,
HOOUIPSTH TUCKYCCHIO.

Bo Bpemst TEKIIMOHHBIX 3aHATUI PEKOMEHTyeTCsl BECTH KOHCIIEKTUPOBaHUE YUeOHOTO MaTepraa,
oOparate BHUMaHKE Ha (POPMYITMPOBKH M KaTETOPHH, PACKPBIBAIOLINE CYTh TOI'O WIIM MHOTO SIBIICHUS, HIIN
MIPOLIECCOB, BBIBOBI M MPAKTHUYECKUE PEKOMEHAALINH.



KoncrekT nexmuu Jrydiie noapa3aeisiTh Ha MyHKTHI, COOJI0Aast KpaCHYIO CTPOKY. DTOMY B OOJBIION
CTeneH! OyAyT criocoOCTBOBATh BONPOCH! IIaHA JIEKLNH, IPEJIOKEHHBIE Ipenoaasatensim. Cienyer
oOpaiiaTe BHUIMaHHUE Ha aKIEHTHI, BBIBOJIbI, KOTOPBIE JIENaeT MperojaBareib, OTMeuas Hanbosee BayKHbIC
MOMEHTHI B JIEKLIHOHHOM MaTepHaje 3aMe4aHUSIMHU «BaXKHO», «XOPOIIO 3aIOMHUTHY» U T.I. MOKHO /1eaTh
3TO U C MOMOILBIO PA3HOLBETHBIX MAPKEPOB WM PYyUEK, IOAYEPKUBAsi TEPMUHBI U ONIPEICIICHHS.

Lenecoobpas3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpaIleHni, ab0peBruaTyp u CHMBOIIOB. OTHAKO
IpH JajbHeHel paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIyYIIIe 3aMEHUTh OOBIYHBIMH CIIOBAMH JIJIsI OBICTPOTO 3pH-
TCJIBHOI'O0 BOCIIPUATHUSA TCKCTA.

Pabotast Hag KOHCTIEKTOM JIEKLMH, HE00X0IMMO HCIOIb30BaTh JIUTEPATYPY, KOTOPYIO PEKOMEHA0BAI
npenojasarenb. IMEHHO Takasi cepbe3Hast, KpOIOTINBast padoTa ¢ JIEKLMOHHBIM MaTepHaIOM IO3BOJIUT
ri1yOOKO OBJaJIETh TEOPETHUECKUM MaTEPHAIIOM.

Temaruka eknuii 1aeTcst B pabodeii mporpaMmme TUCIIATUTAHBL
3. Metoauyeckue ykazanusi 00y4aromMMcs 10 MOATOTOBKE K NPAKTHYECKUM 3aHATHAM.

Ha npakTr4eckux 3aHATHSX MIPUBETCTBYETCS aKTHBHOE y4acTHE B 00CYK/IEHHN KOHKPETHBIX CUTYaLUH,
CIOCOOHOCTH Ha OCHOBE ITOJTYYCHHBIX 3HAHW HAXOAUTh Hanboee 3pQeKTHBHBIC pEIIeHNs TOCTABICHHBIX
HpO6H€M, YMETb HAXOUTh MOJE3HBIN HOHOHHHTGHLHBII‘/'I Marepuall 110 TCMaTHUKE 3aHATHN.

CryneHTy peKOMEHAyeTCs ceqyomas cXxeMa IIOATOTOBKY K IPAKTUIECKOMY 3aHATHIO:

1. O3HaKOMIIEHHE C IJIAHOM MIPAKTUYECKOTO 3aHATHUS, KOTOPBIA OTPaXKACT COACPIKaHHUE MPEI0KEHHOM
TEMBI;

2. IlpopabGoTaTh KOHCIIEKT JICKITHIA;

3. IIpounTaTs OCHOBHYIO JUTEPATYPY.

B mporiecce moAroTOBKY K MPaKTHYECKUM 3aHITHSM, HEOOXOIUMO 00paTUTh 0CO00E BHUMaHUE Ha
CaMOCTOSITEIbHOE H3yUeHNE PEKOMEHI0BaHHO nTepatypbl. [1pu Beeid moTHOTe KOHCTIEKTUPOBAHHUS
JIEKIIMY B HEH HEBO3MOKHO M3JIOKHThH BECh MaTepHal n3-3a JUMHTA ayIUTOPHBIX YyacoB. [loaToMy camocTo-
ATeNbHas padoTa ¢ yueOHUKaMH, Y4eOHBIME TTOCOOHSIMU, HAYYHOM, CIIPABOYHOM JIUTEpaTypoi, MaTepraiaMu
HepHoINYeCKHUX 31aHuil 1 MHTepHeTa siBisieTcss Hanbosee 3¢ HeKTUBHBIM METOJOM MOTYYSHHUS JTOTIOTHH -
TEJbHBIX 3HAaHW, TIO3BOJISICT 3HAYUTENILHO aKTHBU3UPOBATh MPOIIeCC OBIaaeHUs HH(opMalmel, crnocol -
CTBYeT 0OoJ1ee IiTy0OOKOMY YCBOCHHUIO H3ydaeMoro Marepuaia, pOpMHUPYET Y CTYACHTOB OTHOIICHHE KOHKPET-
HOI1 mpoGireme. Bee HOBBIE MOHSATHS 1O U3y4aeMOil TeMe HEOOXOANMO BBIYYNUTh HAM3YCTh M BHECTH B
IJI0CCapuii, KOTOPBIiL 11eecoo0pa3HO BECTH C caMOro Havyajla U3y4eHus Kypca;

4. OTBeTUTH Ha BOIIPOCHI IUIaHA IPAKTUIECKOTO 3aHATHS;

5. BHIIONHUTH JOMAIITHEE 3a/IaHNUC;

6. IlpopaboTtaTh TeCTOBBIC 33/I1aHUS U 33]a4H;

7. Ilpu 3aTpynHEeHUAX CHOPMYITUPOBATH BOIPOCHI K IPENOAABATENIO.

Pesynbrat Takoi paboThl JOKEH NPOSIBUTHCS B CIOCOOHOCTH CTY/IEHTa CBOOOZAHO OTBETUTH Ha TEOpETHYE-
CKHUE BOMIPOCHI MPAKTUKYMA, BBICTYIIATh U Y4aCTBOBATh B KOJUIEKTUBHOM 0OCYKJICHUU BOIPOCOB U3y4aeMOM
TEMBI, IPABUIBHO BBIMOJIHATH IPAKTUYECKUE 3aJaHHS U UHBIE 33/1aHUs, KOTOPBIE 1aI0TCs B (POHIE OLIEHOY-
HBIX CPEACTB AUCUUIUIMHBIL.

3. MeToauveckue YKRazaHnus Oﬁy'lalOIlll/lMCH Mo OpraHv3anuuu CaMOCTOSITEJIbHOM paﬁOTbI.



Llens opraHu3aniy CaMOCTOSITENBHOM pabOTHI O AUCHUIUIHHE «MaTeMaTukay — 3To yriryOneHue u
pacuMpeHye 3HaHui B 00,1aCTH MaTeMaTHKH, (POPMUPOBAHHE HABBIKA M MHTEPECA K CAMOCTOSATEIILHON
MIO03HABATENIBHOH ESITEIbHOCTH.

CamocrosTenpHas paboTa 00yyaromuxcs sBJISETCS BRKHEHIINM BUJJOM OCBOCHUS COJIEPKAHUS TUC-
[UIUTHHBI, TTOJTOTOBKH K MIPAKTUYECKUM 3aHATHUAM U K KOHTPOJBHOH padore. Crosia ke OTHOCSTCS M CaMo-
CTOSITENIFHOE YTIIyOJIEHHOE U3yUeHNE TeM NUCIMIUIMHBEL. CaMocTosTebHas paboTa peAcTaBIseT co0oi mo-
CTOSIHHO JICHCTBYIOILYIO CUCTEMY, OCHOBY 00pa30BaTEIbHOIO IPOLIECca U HOCUT UCCIIEI0BATENbCKUN XapakK-Tep,
YTO MOCTYKUT B OyAyIIEM OCHOBaHUEM JIJIsl HAMTMCAHUS BBITYCKHON KBaJTM(HUKAIMOHHON paboThI, IpaK-
THUYECKOTO IPUMEHEHHS [TOJyICHHBIX 3HAHUH.

OpraHu3aiys CaMOCTOATEIbHON pabOThI 00YUYAIONIMXCS OPUECHTUPYETCS Ha aKTUBHBIC METO/IBI OBJIAJIC-
HUSI 3HAHUSIMH, PA3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, MEPEX0/] OT MOTOYHOTO K WHMBUIYATH3UPOBAHHOMY
00yUYEHUI0, C YUETOM MOTPEOHOCTEH U BO3MOKHOCTEH JTMUYHOCTH.

[IpaBunbHas opraHu3alysi CAMOCTOSITEIBHBIX yUeOHBIX 3aHATHH, UX CHCTEMAaTHYHOCTh, LieJiecoo0pas-
HOE IJIAHUPOBaHKE pabovero BpeMEeHHU MO3BOJISIET CTYACHTaM Pa3BUBATh YMCHHS M HABBIKH B YCBOCHUH U
cUCTEeMaTU3aly MproOpeTacMbIX 3HaHUH, 00eCcTIeYnBaTh BHICOKUN YPOBEHD YCIIEBAEMOCTH B IIEPHOJT
00y4eHus1, OyYUTh HABBIKU MOBBIIIEHUS TPO(HECCHOHANTBHOTO YPOBHSI.

CamocTosiTensHas paboTa peaan3yercs:
- HETIOCPEICTBEHHO B MPOIecCe ayIUTOPHBIX 3aHATHH - Ha JIEKIHSIX, TPAKTHUECKUX 3aHATHSX;

- B KOHTAKTE C TPEIO0IaBaTeJIeM BHE paMOK PaCIMCaHUs - Ha KOHCYJIBTAIUAX 110 YY€OHBIM BOIIPOCAM,
B X0/JI¢ TBOPUYECKUX KOHTAKTOB, TP JTUKBUAALNU 3aI0JDKCHHOCTEH, IPH BHITIOJHEHUN HHANBUAYATHHBIX 3a-
NaHW| U T.1.

- B OMOMMOTEKE, T0Ma, Ha KadeIpe MPH BHITOTHEHUH 00yJalomuMCsl y4eOHBIX U MPaKTUYECKUX 3a-
Jad.

Buner CPC u xputepun omieHoK
(mo 6anmmpHO-peitTunToBOi cucteme I THTY, CPC onenuBaercs B 15 6amioB)
1. KonTponbsnas pabota

2. Konnoksuym

Tembl 17151 CaMOCTOSATENBHOUW PabOTHI MPOTMCAHBI B pabodeil mporpaMme TUCIUILTHHBL. D¢ (EeKTHBHBIM
CPEICTBOM OCYLIECTBICHUS 00YUYarOLIMMCS CAMOCTOATENILHOM PabOThI ABISETCS AIEKTPOHHAS UH(GOPMAIIU-
OHHO-00pazoBaTeNbHas Cpejla YHUBEPCUTETa, KOTOpas o0ecrnednBaeT JOCTYI K y4eOHbBIM IJIaHaM, pabodum
porpaMmam TUCIUILTHH (MOIyIIel ), TPaKTHK, K H3IaHUSM 3JIEKTPOHHBIX OMOIMOTEYHBIX CUCTEM.



CocraBurenns & Marouaesa M. A

COI'JTACOBAHO:
3aBeyrommii Kageapoi J 'I
«BBICIIBSI H IPHKJIA/IHAS MATEMATHKB) N~ h layaes A.M.

3BBeayotoHN KBbeapomn
/ «DKOHOMMYECKae Teogna 1 rocyaapcTBeHHOE yrnpasaeHne» %‘TaHMacxaHOB X.0.

Iupeitrop JTYMP ”/;g Maromaesa M.A.
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