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1. enun 1 33124y U CHUILTHHBI

Lesabr0 MaTeMaTHUeCKOr0 0Opa3oBaHus OakanaBpa sBIseTCS: 00yueHHE CTYIACHTOB OCHOB-
HBIM IOJIOKCHHUSIM U METO/IaM MaTEMaTHKH, HABBIKAM [TOCTPOCHUSI MATEMaTHYECKHUX JJOKA3aTEIbCTB
MyTEeM JIOTUYECKUX PACCYKACHUI, METO/IaM PELICHUS 3a/1au.

3agayamMu U3y4eHHs JUCLHIUIMHBI SBISICTCS OOYYSHUE CTYACHTOB OCHOBHBIM MaTeMaTH4e-
CKHUM MCTOJaM, UX 3HAKOMCTBO C PAa3JIMYHBIMU NPHIIOKCHUAMHA 3TUX MCTOJO0B K PCHICHUIO ITPAKTH -
YeCKHX 3a/ad, Jiejasi IIPH ITOM yIOp Ha Te pa3Jielibl MaTeMaTHKH, KOTOPBIE B COOTBETCTBHU C y4eO-
HBIMHU IIJIaHAaMHW HMCIOT BAXHOC 3HAUYCHUEC OJId TOI'O MJIM HMHOI'O HpO(I)I/IJISI IIOoArOTOBKH CII€lUaJIn-
CTOB.

2. MecTo IMCHUILVIMHBI B CTPYKTYpPe 00pa30oBaTe/ibHO MPOrpaMmbl

Maremaruka oTHOCUTCS K biioky 1 00s13arenbHOM YacTu yueOHOro 1j1aHa.

OcCHOBOI OCBOCHHUS TaHHOH y4yeOHOM NMCUUIUINHBI ABJSETCS IIKOJBHBIA KypC MaTeMaTHKH.
DeMeHTHl HEKOTOPBIX pa3lesioB MaTEMAaTHKH, U3y9aeMbIX B By3e (BeKTOpHas anrebpa, auddepen-
LIUAJIbHOE U UHTErpajbHOE UCUMCICHUS QYHKIMM OAHOM NMepeMEeHHON, aHaTUTUYEeCKasi TeOMEeTpus),
3aJI0KEHBI B IIKOJIBHOM Kypce MaTeMaTUKH; 3HAHUE 3TUX DJIEMEHTOB 0053aTENbHO KaK ISl yTiyo-
JNEHHOTO U3y4YEeHUs YKa3aHHBIX pa3/Ie/IoB MATEMaTUKH B By3€, TaK U JJI1 OCBOEHHs TaKUX Pa3JIeNoB,
M3y4eHHe KOTOPBIX MPEIYCMOTPEHO TOJIBKO B BBICIICH MaTeMaTuke (JudepeHIraaIbHoe HCUnCIie-
HUe (PYHKIMH HECKOIbKUX MEPEMEHHBIX, AU(pepeHnanbHble ypaBHEHUs], BBIYUCIEHUE YMCIOBBIX
XapaKTePUCTHK CIyYalHbBIX BEITMYNH, UCIIOJIh30BAHNE MATEMAaTHYECKIX METOZ0B 00pabOTKH cTaTH-
CTMYECKHX JAaHHBIX U APYTHE).

JlanHast AMCUMIIIIMHA SBJISETCS MPEAIIECTBYIOLIECH Ui CIEAYIOIUX €CTECTBEHHOHAYYHBIX U
o01enpopeccHOHAIbHBIX Y4eOHBIX JUCHUIUIMH, IPETYCMOTPEHHBIX B YUEOHBIX IJIaHAX CHEHUalb-
HocTell HanpasiieHHs! «['0CyAapCTBEHHOE M MyHULIUNIAJIbHOE yrpaBieHue»: «Mudopmatkay, «Me-
TOJIbI IPUHATHS YIIPaBIEHYECKUX pelieHuil», «ColnanbHO-35KOHOMUYECKask CTaTUCTHKAY, «CucTeM-
HBIM aHanu3», « IKOHOMUKO-MaTEMAaTUYECKOE MOJICTUPOBAaHUE B YIPaBIeHUN», «MaTreMaTH4ecKue
METOJIbl U MOJIETN B KOHOMHUKEY.

3. Ilepevyennb miIaHMpyeMbIX pe3yJbTaTOB 00y4YeHHsl 1O JAMCHMILIMHE (MOAYJIIO),

COOTHECCHHBIX ¢ HHAUKATOPAMHU JOCTHKCHUSA KOMIIeTeHII it

Tadauna 1
Kox no ®10C NHaukaTopsl 10CTHKEHUS IInanupyemMsle pe3yabTaThl 00y4eHHUs
10 JMCIHUIIHHE
Oo0menpodeccnonanbubie
OIIK-2. Cnoco- | OIIK-2.1 - Bmaneer 6a30BBIMH 3HAHU- | 3HATH OCHOBHI JIMTHEWHON aireOphI ¢
OCH NpUMEHSITh | MM B 00JacTH (QyHAAMEHTAJIbHBIX | AJIEMEHTAMU aHAIUTHYECKOM reoMeTpuH,
COOTBETCTBYIO- | pa3[elioB MaTeMaTHKH, (PU3UKHU, XH- | MaTeMaTHYECKHUH aHalIu3, OCHOBBI JAHC-
Ui GU3NKo- MUHM U OMOJOTMHM B 00beMe, He00XO- | KpeTHOH MaTeMaTHKH, OCHOBBI TEOPUHU
MaTeMaTUYeCKUH | IUMOM JUIsl OCBOEHHUS (DU3MYECKHX, | OOBIKHOBEHHBIX JU(depeHInaTIbHbIX

anrmapar, MeTO/Ibl
aHalM3a U MoJie-
JMPOBAHUSA, TEO-
PETUUYECKOTO U
HKCIIEPUMEHTAIIb-
HOT'O UCCIIe/I0Ba-
HUS IPU PELLICHUN

XUMHUYECKHX U OMOJOTMYECKHX OCHOB
B DKOJIOTMH U TIPUPOJIOTIONH30BAHUS.
OIIK-2.2 - neMoHCTpUpYET

YMEHHUE OCYLIECTBIIATh MOUCK HHOP-
Mal1y, pacCMaTpUBaTh pPa3InyHbIC
TOYKHU 3pEHUS IS pEIICHUS
NIOCTaBJIEHHBIX 3a/a4.

YpaBHEHUI, OCHOBBI

TEOPUHU BEPOSITHOCTEN U MaTeMaTHUye-
CKOM CTaTHUCTHUKH.

YMeTb NpUMEHITh MAaTEMAaTHUYECKUE Me-
TOJBI JUIsl pEIICHUS TUTIOBBIX Mpodeccu-
OHAJIbHBIX 33]1a4, OPUEHTUPOBATHCS B
CIIPAaBOYHOU




npodeccHoHab-
HBIX 337134

MaTeMaTHYECKOH IuTeparype, mpuoodpe-
TaTh HOBEIC MATEMATHYCCKHC 3HAHUS,
HCIIONIB3YSl COBPEMEHHBIE 00pa30BaTEb-
HbIC U HHPOPMAIMOHHBIE TEXHOJIOTHUH,
KCIIOJIb30BaTh MATEMATUUECKYIO JIOTUKY
TUTst QOpMHUPOBAHUS CYXKIACHUN IO COOT-
BETCTBYIOIINM ITPO(ECCHOHAILHBIM IPO-
Oylemam.

Baaaerb MeTogaMu mocTpoeHust Ipo-
CTEUINX MaTEMAaTUIECKUX MOJEIEH TH-
MOBBIX MPO(eCCUOHATBHBIX 3aa4, METO-
namMu 00pabOTKH HKCIIEPUMEHTATBHBIX
JIAaHHBIX W aHaJIM3a MOJIYYEHHBIX Pe3yJib-
TaToB.

4. OObeM AUCHUNIMHBI U BU/bI Y4eOHOH padoThI

Tab6anua 2
Beero wacos/
FAULEL o200 390 0320
Bua yuetnoi patoTsl
OF0 350 0350 1 2 et 3 cem 1 cent 2 cenn 3 1 cen 2 cem 3 cen
ceM CEAL
2 200/5,6 60/1.66 | 100/2.7 | 68/1., 63/1,9 200,56 | 2000, | 340,94 32/0.88 3440,94
KonTaxTHam pabora 7 9 641,78 200,56 56
B Tour wecme:
T 100:2.8 30/0.83 | 50138 | 34/0. | 32/0.89 | 34085 107028 | 1040, | 17/0.45 16/0.44 17/0.45
. 95 10/0.28 28
_ 100:2.8 30:0.83 34/0; | 32/0.89 | 34095 | 10028 | 10/028 | 102 17:0.45 16/0.44 17/0.45
Jlafoparopesie paGorss (JIF) o4 g
c ik 3401044 | 534714, | 44012, | 116/ | 130/3.6 | 587161 160/4.4 | 187/ | 146/4.05 148/4,11 146/4.0
aMocToNTeabHan pabora 53 22 a2 |1 18752 | 4 517 s
(Beero) 0
B Tous wecme:
Pacuetmo-rpadedecrss
PaboTh
Konmrponssas pafora
HIVIEHHE BEOOPOCOE, e 534/14, | 440712, 130736 5 4 | 160/4.4 | 187 ; 146/4.0
B S 340044 a3 22 i |1 381.61 18?6’5_... 4 517 146/4.05 148/4,11 s
Huny opyzue sudn
COMOCTNORAMETEHON PABomEL
TTooroTeERa E
Aab0paTOpHEEIM padoTans
2 361 361 2/0.2
KorTpoeas T2 13/0.5 7272 90,25 5 361 361
33, | 3auer IKS. 3auer Y 3au. 5
Bun oryeTHOCTH PE3
Obmasn
TPFA0EMEOICT
® Beero B
IHCUHILTHH wacax 612 612 612 220 194 198 216 | 180 216 216 180 216
BI
Uac.
3ay. en
Scerii n 17 17 17 6 5 6 6 s 6 6 s 6
Jadq.ed.
5. Conep:xanue TUCHUILIHHBI
5.1. Pa3zgeJbl AUCHUIIMHBI U BUbI 3aHATHI
Tabauna 3

n/m

HaumeHoBaHme pa3iena TuCHHUILTHHBI

Pacnpenesienue 4acoB 1o BuaaM 3aHATHIA

JK 113 Bcero




1 cemecTp
Bcero 34 34 68
1 | JIuneiinas anredpa 6 6 12
2 | DneMeHTHI BEKTOPHOI anreOpbl 6 6 12
3 | AHaiATHYECKASI TEOMETPHS 8 8 16
4 | Teopus npenenos 6 6 12
5 HuddepennnanpHoe ncancienne (pyHKIui 0gHOM niepe- 8 2 16
MEHHOU
2 cemecTp
Bcero 32 32 64
5 HuddepennnanpHoe ncuncienne (GyHKINH HECKOIBKUX 10 10 20
HepeMEHHBIX
6 | UHTerpanbHOE HCUUCIICHUE 10 10 20
7 | AuddepennmanbHbie ypaBHEHHS 12 12 24
3 cemecTp
Bcero 34 34 68
& | Pamer 10 10 24
9 OCHOBBI TEOPHH BEPOSITHOCTEI M MaTeMaTHYECKOW CTaTH- P D 4
CTUKH
Hroro 100 100 200
5.2. JlekniuoHHBbIE 3AHATHS
Tabnuua 4
NeNe | HammeHnoBaHme pa3- ConeDIKAHNE DALIETOB
/un | aeja JTUCHUILINHBI aep pasa
1 cemecTp
1 2 3
Onpenenurenn 2-ro u 3-ro NOpPsAAKOB U UX CBOMCTBA. Berumcienue onpene-
nuteneil. MUHOPHI U anreOpanyeckue aonoaHeHus. OnpeaenuTenu n-ro mo-
1 Jluneiinas anreopa psanka. PemeHre cucteM ypaBHEHUH € MOMOIIBIO OMpeaeanTeneii. MaTpuibl

YpaBHEHHUM

u neictBus Haa HuMH. OOpaTHas maTpuiia. MaTpuuHBIA CHOCOO peIIeHus
CHUCTEM JIMHEHHBIX ypaBHeHUU. Metoa ["aycca pelieHus CUCTeM JTMHEHMHBIX




DJIeMeHTbI
BEKTOPHOM
aJaredpsbl

IlonsTue BekTOpa. JInHelHbIe onepanuu HajJ BEeKTOpaMHu. JIMHEHAs 3aBUCH-
MOCTb BEKTOPOB Ha INIOCKOCTH. baszuc Ha miockoctu. IIpoekuus BekTopa Ha
ocb. CKalsipHOE, BEKTOPHOE, CMEUIAHHOE IPOM3BEICHUS BEKTOPOB M HX
CBOMCTBA. ['€OMETPUYECKUN CMBICI BEKTOPHOIO U CMELIAHHOTO IPOU3BENE-
HUM

AHaJuTH4YECKASA
reoMeTpust

VYpaBHeHus NpsSMON Ha IUIOCKOCTH. YTOJ MEXKIY ABYMsI NMpsAMbIMU. Touka
[IEpECEUEHMs BYX NPAMBIX. YCIIOBUS NapalIeIbHOCTU U YCIOBHUE IEpIEH-
JUKYJISIPHOCTU JIBYX MHpsIMBIX. PaccTosstHue OT TOYKM A0 mpsmoiu. [leneHue
oTpe3Ka B JaHHOM oTHouleHuu. Ilnomane tpeyronpHuka. Kpussle 2-ro mno-
pSAKa: OKPYXKHOCTh, DJUIMIIC, runepOoa, napadosua. YpaBHEHUS IIOCKOCTH.
B3anmHoe pacnonokeHue ABYX IUIOCKOCTEH. YpaBHEHHUs MPAMOM B IPO-
cTpaHcTBe. B3aummHoe pacronoxeHue npsamMoil u miockoctu. Touka mepe-
CEYEHHUSI IPSIMOH C TNIOCKOCTBIO

Teopus npeneson

[penen pyHKIMM IpU x —> +00, X —> —00, X —> Xo. BECKOHEUHO MaJible (PYHKIIUH.

Orpanudennsie GyHKINH. beckonewno Oonbmie pyHKINN 1 UX CBSI3b ¢ OECKOHEYHO
manbiMu QyHKIUsiME. OCHOBHBIE TEOpEMBbI O Ipenenax. PackpbiTue HeolpeaeneH-

o0
—. 3amevarenpHble mpenensl. HempepslBHOCTh GyHKIHA. TOUKH
o0

pasppiBa U uxX Kiaccudukamus. CBOWCTBA HENMPEPHIBHBIX (DYHKIUI: OrpaHHYeH-
HOCTb, CYIIECTBOBaHHE HAMOOIBIIETO U HAUMEHBIIETO 3HAYCHUH, IPOMEKYTOTHBIX
3HAUECHUHN

0
HOCTEH BHUIA —

b

JuddepenuuanbHoe
HCYHCIeHHEe
(GyHKIUH OHOI
nepeMeHHOoMN

[IponsBoaHBIE OCHOBHBIX dNIeMeHTapHBIX (yHKINHA. Juddepeniman QyHkuum u ero
reomeTpudeckuil cMmbica. Csi3b auddepennuana ¢ nponsBoaHol. HBapuaHTHOCTH
¢dopmbl nuddepennnana cioxxHon pyHkun. CB3b Mexy TudQepeHInpyeMOCTHIO
U HenpepbIBHOCTHIO. [Ipumenenne auddepennmana Kk npuOIMKEHHBIM BEIYUCICHU -
saM. [IponsBonnbie U quddepeHnnansl BRICIIUX MOpsAKoB. OCHOBHBIE TEOPEMBI O
muddepeHnupyemMbix GyHKIuSx: Teopembl Depma, Posuis, Jlarpanxka, Komm. Ipa-
BuIo Jlonurans u ero UCIoJIb30BaHKE Ul PAaCKpPBITHS HeompenaeneHHocrel. Hcece-
JO0BaHUE (PYHKIHMH C MOMOILKIO MTPpon3BoAHON. Touku skcTpemyma ¢yHkuun. Heol-
XOJMMO€ W JIOCTATOYHOE YCJIOBUSI CYIIECTBOBaHHs SKcTpemyMma. Haxoknenue
HauOOJIBIIEI0 ¥ HAUMEHBIIEr0 3HAUeHUH QyHKuu, nuddepeHmupyeMoit Ha oTpes-
ke. UccnenoBanue Boimykioctd ¢yHKkuuu. Toukn nepern6a. AcUMOTOTHI rpaduka
¢ynkuun. O0mmas cxema uccneoBaHust GYHKIUH U ocTpoeHus e€ rpaduka

2 cemecTp

JuddepenuuanbHoe
HCYHUCIeHHe PYyHK-
M HECKOJIBKHUX
nepeMeHHbIX

OYHKIIMKA HECKOJNBKUX MepeMeHHbIX. O0nacTb onpeeneHus, JJMHUU YPOBHS (PYHK-
UK JIBYX TiepeMeHHbIX. [Ipesien M HempepbIBHOCTh (PYHKIHMU JBYX MEPEMEHHBIX.
YacrtHbie npousBoanbie. [lonubii muddepennuan. IxcrpeMmyM (QyHKIUU IBYX Ie-
pemeHHbIX. Hambonpliee n HauMeHblIee 3Ha4eHUS! (DYHKUUU JBYX IEPEMEHHBIX B
3aMKHyTOH oOmactu. IlpomsBomnas mo HampaBnenuto. ['pamment. KacarenpHas
TUIOCKOCTh M HOPMAaJTh K MMOBEPXHOCTH. METO/I HAMMEHBIIINX KBAJIPATOB 00PaOOTKH
IKCTIEPUMEHTAIILHBIX JIAHHBIX




HHuTerpajasHoe uc-
yncJaeHne PyHKIUU
OJHO¥ NepeMeHHOo

ITepBooOpa3Has. HeompeneneHHbIii HHTETpaid U €ro CBOMCTBA. TalbnHia OCHOBHBIX
uHTerpasioB. OCHOBHBIE METOJIbI MHTETPHUPOBAHMUS: HEMOCPEICTBEHHOE MHTETPUPO-
BaHHME, METOJ MOACTaHOBKU. WHTerpupoBanue no yactsaMm. KommiekcHble 4HcCia.
Anrebpandeckas popma 3ammMcu KOMIDIEKCHOTO yucia. Moayib u aprymeHT. [leii-
CTBHSI HaJ KOMIUIEKCHBIMH YHcliaMH. TpuUroHomMeTpudeckas W mokaszaTenbHast ¢op-
MBI 3anricu KomiuiekcHoro uucna. @opmyna Myaspa-Jlanmnaca. MHorounensl. Teo-
pema be3y. OcHoBHasi Teopema anreOpbl. PasnoskeHre MHOTOWIEHa HA TMHEHHBIE U
KBaJpaTHbIC MHOXKUTENH. PannoHanbHble IpoOU U pa3iokeHue MpaBUIIbHON TpoOu
Ha mpocTeimue npodu. MHTerpupoBanue mpoctedmmx apobeii. MHTerpupoBaHue
palMoOHABHEIX  ApoOeit. MHTerpupoBaHWe MPOCTEHINNX TPUTOHOMETPHICCKHX
¢ynkuuii. MaTerpupoBanne uppanroHadbHbIX (QyHKUIUH. OnpeneneHHblii HHTerpai
KaK TpeaeNn WHTerpanbHoil cymMmbl. Teopema cymectBoBanms. CBoicTBa ompene-
JIGHHOTO0 MHTerpajna. Teopema o cpeaHeM. Teopema 0 MPOM3BOAHOM MHTErpajia Io
nepeMeHHoi BepxHel rpanune. @opmyna HeioTona-JleliOnnna. 3aMeHa nepeMeH-
HOH B OIIpPEACICHHOM HMHTETpaJIC. HHTCFpI/IpOBaHI/Ie I10 94aCT4AM B OIIPECACICHHOM UH-
terpaine. [IpunoxeHus: onpeaeneHHOro HHTErpaia: BHIYUCICHHE ITOIAAeH MII0CKUX
¢Guryp B A€KapTOBBIX U MOIAPHBIX KOOPAWHATAX, AJMHEI TyTH, 00beMoB Ten. Hecob-
CTBEHHBIC MHTErpajbl C OCCKOHCUHBIMU T'PAHHMIIAMU U OT Pa3pbIBHBIX (YHKITHM.
[TpusHaku cpaBHEHHS HECOOCTBEHHBIX HHTETPAIIOB

JAudpepenuuaiinb-
Hble YPABHEHUS

3agaun, npuBomsmue K AuddepeHInanbHBIM ypaBHEHHSM. Teopema CyIIecTBO-
BaHUSI M €JMHCTBEHHOCTH PelIeHUs Jisl AuddepeHInanbHoro ypaBHeHus 1-ro mo-
psAAKa. YpaBHEHHS C pa3JesIAOIIUMUCS NEePEMEHHBIMH, OJHOPOJHBIE U JIMHEHHbIE
ypaBHeHus1 1-ro mopsnka. uddepennuanpapie ypaBHeHUS 2-T0 mopsaka. OCHOB-
Hble oHATHs. TeopeMa cymiecTBoBaHus peuieHus. [IpocTeiiye ypaBHEeHUA, TOMYC-
Kalolue MOHWKeHue mnopsaka. JlunelHsle auddepeHManbHble ypaBHEHUS 2-TO
nopsinka. OmnpezneneHue W CBOMCTBA. JIMHEHHbIE OAHOPOIHBIE U HEOIHOPOIHBIC
ypaBHeHus. Teopema O CTPyKType OOLIEro pelieHrss HEOAHOPOIHOIO YpPaBHEHHS.
Jlunelinple nuddepeHnraNbHbIE YpaBHEHHUS C TMOCTOSHHBIMH Kod(duimeHTamu.
Penrenne o HOpONHBIX ypaBHEHW. Pemenne HeoqHOPOIHBIX AU depeHIaIbHbIX
YpaBHEHUH C MOCTOSHHBIMU Ko3dduuumenramu MerogoM noadopa. Cucremsl aud-
¢epeHnmanbHbIX ypaBHeHHA. HopManbHas cucrema. MeTosl MCKITIOYEHUS PEIICHHS
CHUCTEMBbI YPaBHEHUI

3 cemecTp

Psaab1

UYucnossle psabl. CXoouMOCTh U cyMMa psiga. OCHOBHBIE CBOMCTBA CXOZSIIUXCS
psinoB. Heobxonumoe yciioBue CXOIUMOCTH 3HAKOIOJIO0KUTEIIBHOIO psifa. Teopemsl
cpaBHeHus. [Ipusnaku Jlanam6Gepa, Komm. 3nakouepenyrommecs psapl. [IpuzHak
Jleiitonuua. Ilonarue o QyHkuroHansHOM psiae. CteneHnsle psnbl. MHTErpan u pa-
nuyc cxogumocTt. @opmyrsl Makionepa u Teitnopa. Pasnokenne ¢GpyHKIHNA B psiabl
Makonepa.




OcHoOBBI TEOpUM
10 BEpPOATHOCTEH H
MATEeMATHYeCKOH
CTATHUCTHKH

OO0mue npaBuiIa KOMOMHATOPUKHU: MPABUIO CYMMBI, TIPaBUJIO MPOU3BEAcHUs. BhI-
OOpKH 37eMeHTOB. PazMmernienus, nepectaHoBky, couetanus. CirydaifHbie COOBITHS U
omeparuu Hax HAUMHU. HecoBmecTHbie coObITHs. [lomHas rpymnma momapHO HECOB-
MeCTHBIX coObITHI. Kitaccuueckoe onpenenenue BeposiTHocTH. CBOMcTBa Kiaccuye-
CKOM BEPOSTHOCTHU. Y CJIOBHasA BEPOATHOCTh. DoOpMyJsia MOTHON BEpOSTHOCTH. Dop-
Myna baiieca. IloBTopHble ucnbiTanud. bunomuansHoe pacnpenenenue. @opmyna
Bepuymnu. HaupeposiTHeliiee 3HaueHue 4uciaa MOsBICHUS coObiTus. JlokanpHas
teopeMa Myaspa - Jlanutaca. Pactipenenenue Ilyaccona. IlonnHomMuansHOE pacnpe-
nenenne. CrydaitHas BenmuanHa. DyHKms pacnpeneienns. CBoiicTBa (yHKIHH
pacnpeneneHus. JMCKpeTHBIE W HETIPEPhIBHBIE CITydaiiHbIe BeMWYUHBL. [LTOTHOCTH
pacnpeneneHus, e€ cBoicTtBa. HopManbHblid 3akOoH pacrnpeneneHus. HezaBucrumeblie
Cly4yaliHple BEIUYHUHBI. YHCIOBBIE XapaKTEPUCTUKHU CIyYalHBIX BEIM4YMH. MateMa-
THYECKOE OXHaaHue, e€¢ cBoiicTBa. KoadduuueHt koppensmuu, ero cBoiictsa. Oc-
HOBHBIC MOHATHS MAaTeMaTU4eCKON CTATHCTHUKH: BBIOOpPOYHAs COBOKYMHOCTbH, T€HE-
pasibHasi COBOKYITHOCTb, ITOBTOpHAsI BBIOOpKa, OECIIOBTOpHAs! BEIOOPKA, OTHOCUTENb-
HBI TTOKa3aTenb BbIOOpkH. OmmOKa penpe3eHTaTHBHOCTH. |'eHepanbHas CpemHss,
BBIOOpOYHAsI cpeHss. Y CTOWYMBOCTh BEIOOPOUYHBIX cpelHHUX. JloBepUTEIbHBIC HH-
TepBaJIbl JUIsl OLEHKH MAaTeMaTH4eCKOrO OKWAAHHS HOPMAIBHOTO pacIlpeiesieHusl.
OrneHka BeposATHOCTH (OMHOMHATHHOTO PACIIPENIEICHHNs) TI0 OTHOCUTEIFHON 4acTo-
te. CTarucTuieckoe pacrpe/eneHne BEIOopkr. [lomuron yacToT, ructorpamMmma ga-
CTOT

5.3. JIaGopaTopHbIe 3aHATHA He MPEAyCMOTPEHbI

5.4. IlpakTnyecKue 3aHATHSA

Tabauua 6

Homepa
paszeioB

TemaTnka NpaKTHYECKUX 3aHATHH

1-ii cemecTp

JInneitnas aaredpa. Berunicienue onpenenureneil. Pemenne cucreM TMHEWHBIX YpaBHEHUN
MetosioM Kpamepa. Cnoxxenne u ymHokeHue marpull. HaxoxaeHue oOpaTHON MaTpUIbL.
Pemrenue cuctemM ypaBHEHUM MaTPUYHBIM METOJIOM U

MetoqioM ["aycca.

DJieMeHThl BEKTOPHOM ajredpbl. Penienue 3a1a4 Ha HaX0XKJE€HUE KOOPAMHATHON (OpPMBI
3aIMCHU BEKTOPA, €0 JJIMHBI, ONIPEACIICHNs UX B3aMMHOT'0 PACIIOI0KEHHUS BEKTOPOB

Ha IINIOCKOCTH W B IIPOCTPAHCTBC. Brraucnenne CKaJIApHOTO NPOU3BCACHHA BCKTOPOB,
HaXO0XJACHHUE YCIOBMSI UX MEPHEHANKYIAPHOCTH. CKalIsIpHOE NMPOU3BEACHHUE IBYX BEKTOPOB,
YCJIOBUE NECPICHAUKYIAPHOCTU BEKTOPOB. BeKTOpHOG U CMCIIAaHHOC IMPOM3BCIACHUSA BEKTO-
POB U UX IeOMETPUUECKUN CMbICH. [IpuiokeHre BEKTOPHOTO U CMEIIAHHOIO IIPOU3BEICHUN
BCKTOPOB IJId PCIICHUA rCOMCTPUYCCKUX 3aaa4

AHaJIUTHYECKAs reoMeTpHus. AHAUTUTAYECKAs] TEOMETPHUS Ha IUIOCKOCTU. PaznmnuHblie ypas-
HeHus npsmoit muHuu. [lepexon ot onHOro Buaa Gopmynsl psMol K Jpyromy Buay. Touka
[IEPECEUYCHUS ABYX IIPSMBIX, YTOJI MEKIY ABYMsI IPSIMBIMH.

KpuBbie BToporo nopsizika: okpy>KHOCTb, JUIUIIC, TuniepOoia, mapadoia.

Bunpl ypaBHEHMI IUIOCKOCTH: YpaBHEHHUE IUIOCKOCTH, IPOXOMSIIECH Yepe3 JAHHYI0 TOYKY
NEPIEeHIUKYIIIPHO TaHHOMY BEKTOpY; 00l1iiee ypaBHEHHE IIIOCKOCTH; YPaBHEHHUE MIIOCKOCTH
B OTpe3Kax. 3a/1auu Ha NOCTPOEHUE TNIOCKOCTH, BEIYMCIIEHHE PACCTOSIHUSA OT JAaHHOM TOYKH
110 TUIOCKOCTH, YIJIa MEKy INIOCKOCTSMHU. Y CJIOBUS NAPAJLIEIIbHOCTH U
MEePNEeHANKYISIPHOCTH TIockocTel. [Ipsimas B mpocTpancTBe. KaHoHMYECKOE 1 TapaMeTpH-
YECKHUE YPABHEHUS MIPSIMOM B IIPOCTPAHCTBE. YTOJ MEXAY IIPSAMBIMHU B IIPOCTPAHCTBE. Y CIIO-
BHs NMApAJUICIbHOCTH U NEPIEHAMKYISIPHOCTH NPAMOM M IUIOCKOCTH. Touka mepecedeHus
IpsIMOM U TUIOCKOCTH. [loBepxHOCTH 2-T0 MOpsJIKa U UX KAHOHUYECKHE YPAaBHEHUAM: JUINII-
COUIbl, TUNEepOO0IION 1bl, TapabOoJIONIbl, IMIMHAPHI 2-T0 MOPAJIKA; KOHYC 2-Ir0 NOpsiKa.




Teopus npenesioB. [Ipenen pynkuuu. beckoneuno mansie pyHkmuu. OrpaHuyeHHble QyHK-
un. beckoneyHo Oonpime QyHKIUU U UX CBA3b ¢ OECKOHEYHO MaibIMH (pyHKIMsIMH. Pac-
KpbITHE HeompeneneHHoctel Buna 0/0, oo/oco. 3amaun Ha pacKphITHE BCEX 7 HEOHpEIeNnEH-
HocTell. Perienune 3a1a4 Ha HaXOXAEHUE MPENENIOB C MOMOILBIO IEPBOTO U BTOPOIO «3aMe-
qaTeNbHbIX» NpenenoB. CpaBHeHHEe OecKOHEUHO ManbIX (GyHKIuil. [IoHsTHE HEenmpepbIBHOCTH
¢ynkuuu. OpHocTopoHHHME mpenaensl. CBoiicTBa (QyHKIUI, HENpEephIBHBIX HAa CETMEHTE:
OrPaHUYEHHOCTh, CYLIECTBOBAaHME HAUOOJBILEr0 U HAUMEHBILIEro 3HAYEHUH, IPOMEXKYTOU-
HbIE 3Ha4YeHUs. TOUKM pa3phiBa, UX KIACCU(PUKALIHSL.

JAudpdepenunanbHoe ucuuciaenue GyHKIUM OAHON nmepeMeHHOi. [Ipon3BogHBIE OCHOBHBIX 3JiE-
MeHTapHbIX ¢yHkuui. [IpousBonHas cnoxuoit pynknun. Auddepennuan GyHKIUHA U €ro TeOMETpHU-
geckuii cMbIc. CBs3p muddepennuana ¢ npousBogHoi. HBapranTHOCTE hopmbl muddepeHnraia
cnoxxHor ¢GyHKImH. CBsi3p Mexny auddepeHmnpyeMoCcThI0 M HENPEephIBHOCTHIO. [Ipon3BoaHbIe H
nuddepeHuunansl BeICIIUX MopsaakoB. [IpaBuio Jlonurans u ero UCIob30BaHKe JJIsl PACKPBITUS He-
onpeaencHHocTel. VccienoBanue (yHKIMH ¢ TIOMOINBIO MPOou3BoaHON. HeoOxomumMoe u qocraToy-
HOE YCIIOBHS CYIIECTBOBaHHS dKcTpemyMa. OThICKaHHE HAaMOOINBIIEr0 W HAUMEHBIIETO 3HAYEeHUH
¢byaxmun, muddepermmpyeMoit Ha oTpe3ke. AcUMOTOTH rpaduka ¢yaknmn. MccnemoBanne QpyHK-
MU ¥ TTIOCTpOeHUE e€ rpaduka.

2-if cemecTp

JAuddepennuanbHoe ucuucjienne GyHKIU HeCKOIbKHX NMepeMeHHbIX. 3a/1aul Ha HaXOXJIECHHE
1 TocTpoeHue obmactu ompeneneans QpyHknuu aByx nepemeHHbix (OJI1). Ilpenen m HempepbIB-
HOCTh (DYHKIMHU JBYX TEPEMEHHBIX. 3a/laud Ha HAaXOXKJCHHE YaCTHBIX MPOU3BOJIHBIX]-T0 TOpsIKa,
cioxkHoW QyHKIMHU. 3a7a9u HA BBHIYUCICHHE MPHOIMKEHHBIX 3HAUCHUH 3aJaHHBIX BBIPXKEHUH C UC-
mosib3oBanueM nosHoro auddepennuana O/II1. Pemenne 3anaq Ha nccneqopanne O/II1 Ha sxcTpe-
MyM, U HaxOXIEHHE HauOOJIBIIEr0 U HauMeHblIero 3HaueHud. HaxoskaeHue mpousBOOHOM MO 3a-
JaHHOMY HampaBiieHHIo. PemieHue 3amad Ha MCHOIB30BAHHE METOJa HAaWMEHBIINX KBaJApaTOB I
00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.

HuTerpanbHoe ucuucienne GyHKIMN OAHON nmepeMeHHO. OCHOBHBIE METO/BI HHTETPUPOBAHMSL:
HETNOCPEACTBEHHOE MHTEIPUPOBAHUE, METO/I MIOABEACHNUS MO 3HAK Ju(QepeHnnana, METoa 3aMEeHbI
MEPEMEHHOM, METOJ MHTErpHpOBaHMs 1O YacTsiM. KomruiekcHble umcna. AnreOpandeckas (opma
3aMHACH KOMIUIEKCHOTO 4ncia. Moyns U apryMeHT. [[efcTBUs HaJl KOMIUIEKCHBIMH uuciaMu. Tpu-
TOHOMETpPHYECKasi M IOKa3aTesbHas (QOpMBI 3aluCH KOMIUIEKCHOTo umcna. Popmyna Myaspa-
Jlarutaca. MHorowieHsl. Pa3nosxeHne MHOIOWIEHA HA JIMHEHHbIE U KBaJpaTHbIe MHOXUTENH. MHTe-
IpUpPOBaHKE PAMOHAIBHBIX Apo0eil. Tumbl npoctedmmx Apodel n ux uHTerpupoBanue. MuaTerpupo-
BaHHUE PAIlMOHAIBHBIX JPOOEH METOJIOM PA3JIOKEHHUs Ha mpocTeiiire Apodu. MHTerpupoBaHue mpo-
CTEUIINX HWppalHOHATBHBIX (DyHKIMH. MHTErpupoBaHHe TPUTOHOMETPUYECKUX (YHKIHH, YHUBEp-
caJIbHas TPUTOHOMETpHUUECKas MOACTAHOBKA. BhIUMCIEHNE ONpenenéHHOro MHTErpaga ¢ MOMOIIBIO
¢dhopmyner Hetorona-Jleitoanma. 3ameHa nepeMeHHON B onpeneéHHOM nHTerpane. uTerpupoBanme
[0 YacTaM JJs onpenenéHHoro uHrerpana. Ilpunoxenns onpenenéHHOro MHTErpaja: BBIYUCICHHUE
IIOMAAeH TWIOCKUX (QUryp, JIWHBI IyTH KpUBOH, 00beMoB Tel. HecoOcTBeHHBIC MHTETpaibl. BhI-
YHCJICHUE MHTETPAIOB ¢ 0ECKOHEUHBIMH I'PAHHUIIAMH U HHTETPAJIOB OT Pa3pPhIBHBIX (QYHKIIUH.




Juddepennuanbabie ypaBHeHUsl. YPAaBHEHUS C PA3JICISAIONIMMUCS TIEPEMEHHBIMH, OJTHOPOJIHBIC U
TUHeHble ypaBHeHus 1-ro mopsaka. [Juddepennuansabie ypaBHeHUS 2- To mopsaka. [Ipocreiimme
ypaBHEHUS, JOMYCKAIONIUE MOHWKEHUE Mopsaka. JInHelHbie nuddepeHuaibibie ypaBHEHUs 2-T0
nopsinka. JIMHelHbIe OMHOPOIHBIC M HEOJHOPOJHBbIC ypaBHeHUs. JIuHelHble nuddepeHInanbHbIC
YpaBHEHUS C MMOCTOSHHBIMU KodduinenTamMu. Perienne oTHOPOIHBIX U HEOTHOPOIHBIX AU depeH-
[UANTBHBIX YPABHEHUH C TIOCTOSIHHBIMU KO3 (DUITUSHTaMU C IPaBOH YaCThIO CICIIHATLHOTO BUIA.

3-ii cemecTp

Psiapb1. Yucnossie psaapl. CxoauMocTh U cyMMa psifa. OCHOBHBIE CBOMCTBA CXOASMIIUXCS psiioB. He-
00X0IMMOE YCIOBUE CXOJMMOCTH 3HAKOIIOJIOKUTEIBHOTO psifa. Teopembl cpaBHenus. [IpusHaku [la-
nmambepa, Komm. 3Hakouepenyrommecs psabl. [lpusnak Jleitoanma. [lorstre 0 (yHKIMOHAIEHOM
psane. Ctenennsle psabl. MHTerpan u paauyc cxonumoctu. @opmynsl Maknonepa u Teitnopa. Pa3-
noxenre QyHKIMHA B psabpl MakinoHepa.
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OcCHOBBI TEOPUH BEPOSATHOCTEH U MaTeMaTHYeCKOH cTaTucTHKU. O0Iue mpaBuia KOMOWHATOPH-
KH: TPaBWJIO CYMMBI, IPaBUJIO mpousBeAcHus. BoiOopku snemeHToB. PasMereHus, nmepecTaHOBKY,
coderanust. CiydaiiHble cOOBITHS W onepanuu Haja HUMH. HecoBmecTHble coObitus. [lonHas rpymnma
MOTIAPHO HECOBMECTHBIX coObITHi. Kitaccuueckoe onpenenenue BepostHocTH. CBOMCTBa Kiaccuye-
CKOU BEpOATHOCTHU. Y CIOBHasA BEpOSATHOCTh. Dopmyna nojiHoM BeposiTHocTH. Dopmyia baiteca. I1o-
BTOpHBIE UCTIbITaHUA. buHOMHanbHOE pacnpenenenue. @opmyna bepnyiu. HaupepostHeiiee 3Ha-
YeHUE YncIia nosBieHus coobiTus. JlokansHas Teopema Myaspa - Jlannaca. Pacnipenenenue [lyacco-
Ha. [TomuHOMUanbHOe pacmpenenenue. CiaydaitHas BenuunHa. QPyHKuua pacupeaeneHus. CBoiicTBa
¢byHKUIMYN pacnpeaeneHus. JJuckpeTHble 1 HeNpepbIBHbIE CllydyaiiHble BeIMYUHbI. [ImoTHOCTS pachpe-
Jenenus, €€ cpoiicrBa. HopManbHBbI 3aK0H pacnpeseseHus. HezaBucumble Cilyd4aiHble BEJIMYUHBI.
UmcnoBble XapaKTepUCTUKU CIy4YallHBIX BelW4YMH. Maremarndeckoe oxxunanue, eé cpoiicrsa. Koad-
(UIMEHT KOppesiuuy, ero cBoiictBa. OCHOBHbIE NMOHATHS MAaTeMaTU4YECKOW CTATUCTHKH: BHIOOPOY-
Hasi COBOKYITHOCTb, F€HepalibHasi COBOKYITHOCTb, MOBTOPHAs BBIOOpKa, OecroBTOpHas BbIOOpKA, OT-
HOCUTENBHBIN MOKa3aTenb BhIOOpKH. OmmnOKa pernpe3eHTaTuBHOCTH. |'eHepanbHas cpemHsis, BbIOO-
pouHas CpenHss. YCTOMYMBOCTH BHIOOPOYHBIX CpeAHuX. JloBepuTeNbHbIE MHTEPBAIBI Ul OLEHKU
MAaT€MAaTUYCCKOTO OXUAaHHUA HOPMaJIbHOI'O pacCripCaciICHU. OHeHKa BEPOATHOCTU (6I/IHOMI/IaJII)HOI‘O
pacrmpeesieHust) 10 OTHOCHTENbHOM yacTtoTre. CTraTHCTHYECKOe paciperenenne BeiOopku. [lomauron
4acTOT, TUCTOTpamMmMa 4acToT.

6. CamocrosiTesibHasi padoTa

6.1. TemaTnka u GopMbI CAMOCTOSATETbHON PA0OTHI CTYACHTOB

Ha camocTosTenbHyo paboTy CTyI€HTOB BEIHOCSITCS CIEIYIOIINE TEMBI:

NoeNe

TeMbl 1J151 CAaMOCTOSITEIbHOM paﬁoTbl




n/m

JInHeliHbIe MPOCTPAHCTBA M omepaTopsbl. JIuHeliHble npocTpaHcTBa. JIMHelHas 3aBUCMMOCTh U HE3aBUCH-
MOCTB CHUCTEMBI BEKTOPOB. PazmepHOCTh U 0a3uc nuHeiHoro npoctpaHcTBa. KoopauHatel BekTopa. [Ipeobpa-
30BaHME KOOPAWHAT MPH Mepexoje K HoBoMy Oasucy. JInHeiHble onepaTophl 1 ISHCTBHA HAJ HUMHU. MaTpuia
TUHEHHOTO orepaTtopa. CBsi3p MEXIy MaTpUIIAMH JTMHEHHOTO OrepaTopa B pa3nudHbIX Oa3ucax. CoOCTBEHHBIE
3HA4YeHUs U COOCTBEHHBIE BEKTOPHI JINHEHHOTO orepaTopa. XapakTepUCTHUECKUI MHOTOUJICH.

KBaaparuunbie ¢popmbl. bunnHeiinsie u kBagpaTuunsie Gopmbl. MaTtpuna kBaapatuaHoit ¢popmsl. [Ipusese-
HUE KBaJApaTUYHON QOpMBI K KaHOHHYecKoMY Buay. @opmynupoBka 3akoHa nHepuuu. Kpurepuii CribBecTtpa
MOJIOKHUTENBHON OMPEIeICHHOCTH KBaIPaTUIHON (POPMEI.

EBxinnoBsl npocrpancrea. HepaBenctBo Kommn-byHsikoBckoro. Marpuna ['pamMMa ckaisipHOro npou3sBeie-
HUSA, ee CBoicTBA. OpTOrOHAIBHBIM 1 OPTOHOPMHUPOBAHHEIH Oa3uc. IIporiecc opToroHaM3aITim.

BBenenue B MaTeMaTHUyecKuii anaau3. MHOXECTBO JeicTBUTENBHBIX yncel. Oynkuus. O6macTh ee onpene-
nerus. OCHOBHBIE AJIEMEHTapHbIE (PYHKIHH.

JAuddepennuanbuoe ucuncienue GpyHkiuii onHoii nepemenHoii. Jlorapnhpmuaeckoe muddhepennrpopanue.
[Ipumenenne nuddepernuana Kk mMprOIHKEHHBIM BEIYUCICHUSM.

JAuddepenuuanbHoe ucuucienne GyHKIMA HECKOJIBKUX epeMeHHbIX. Hanbomnbiiee 1 HanMeHbIIee 3Ha-
YeHUs! QYHKIMH ABYX EPEMEHHBIX B 3aMKHYTOM oOnacTu. KacarenpHas MI0CKOCTh U HOPMaNb K TIOBEPXHO-
CTH.

Kommniekcubie ynesaa. KoMiuiekcHsie uncna u (GOpMBbI X MpeJICTaBIeHUs. AJrebpandeckue AeHCTBUS Hal
KOMILIEKCHBIMH yncinaMu. @opmyna Myaspa. @opmyna Diinepa u nokasaTteiabHas popma MpeacTaBIeHUs
KOMILIEKCHOTO yrcia. IloHsATHEe 0 KOMIUIEKCHON (DYHKINH JeHCTBUTEIBHOTO apryMEHTa U €r0 IPOU3BOAHOM.
[NonsiTHE 0 HYHKIIMK KOMIUIEKCHOW TIepeMEeHHON

HNuTerpanbnoe ucunciaenne. [TpubmmkEHHOE BHIYUCICHUE ONPEACIEHHBIX HHTEIPAIOB: (POPMYIIBI IPSIMO-
YTOJIBHHUKOB, Tparneruii, Cumiicona. HecoOcTBeHHBIE HHTETPANBI ¢ 0ECKOHEYHBIMU TPAHUIIAMU H OT Pa3phiB-
HbIX QyHKWA. [Ipr3Haky cpaBHEeHHS HECOOCTBEHHBIX WHTETPAIIOB

Juddepenuuanbubie ypapHenusi. YpasHenue bepayium. Ypasaenus B noiHsix auddepennuanax. Mare-
TPUPYIOIIUI MHOXKUTEND. Y paBHenue Jlarpamka. Ypasuenne Kiepo. CucreMsl nuddepeHnnanbHbIX ypaBHe-
HUI1; HopMalTbHas ciucTeMa. MeTo/| HCKITFOUeHHsI PelIeHus] cucTeMbl TuddepeHIInanbHbIX ypaBHEHUH.
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OcHOBBI TEOPHH BEPOSITHOCTEH U MaTeMaTHYeCKOH cTaTUCTUKH. HopMmupoBaHHas cirydaiiHasi BelTM4nHA.
3akon 6onpmmx uncen. Hepasernctso Uebrimena. Teopema YebrimeBa. Teopema bepaymmm. Teopema Mapko-
Ba. Teopema Ilyaccona. HTerpanbuas teopema Myaspa — Jlannaca.

JlutepaTtypa 11t CaMOCTOSATEIbHOH PadoThI CTYI€HTOB

1. Abaynxamuno C. C., AcxaboB C. H., berunrupues M. A., Cumonenko P. A.,

KpaTKI/Iﬁ KypC T€Oopuun BepOHTHOCTCﬁ 1 MaTeMaTHU4YE€CKON CTaTUCTUKU: TCOpHs, IPUMEPBI, TUIIOBBLIC

pacueTsl. YueOHoe nmocodue. — PocroB—Ha—/lony: «/lnamazon», 2014.

2. Hamaesa JLII., Maramesa X. II., JIuneiinas anrebpa. YdueOHoe mocodue mo usyue-

Huto pazgena — ['posnsiii, UIIL[ ITHTY, 2013.

3. Canpnos A. A. Kpartkuii Kypc BbICIIEl MaTEMAaTUKH, TOM 1, ToM 2. — I'po3HsIi, 2019.




4. MaromaeBa M. A., Mcaesa JI. M. IIpakTtukym o Beicuieit marematuke. Yacte — 1, 2.
VY4ebHo-MeToIn4YecKoe Mocobue Asl CTYIEHTOB SKOHOMUYECKHX CHelMaIbHOCTeH. — I'po3HBIi,
2016.

5. MaromaeBa M. A., Mcaesa JI. M. Ilpaktukym no Beicuiel marematuke. Yacts — 3.
Y4eOHO-MeTOIYeCKOoe MocoOue AJsl CTYJACHTOB SKOHOMHYECKUX CHEIHAIbHOCTEH. — ['pO3HBI,
2019.

7. OueHo4HbIe cpeacTBA

7.1. Bonipochl K py0e:KHBIM aTTeCTALUAM

IlepBblii cemecTp

Bonpocul k nepeoii pydesicnoni ammecmayuu

JInneiiHas anredpa, 3JieMeHTbI BEKTOPHOI'0 AaHAJIN3a, AHAJIUTHYECKAsl TeOMeTpHs

1. OcHOBHBIE CBOMCTBA OIPECIUTENCH.

Meton Kpamepa penienust cucteM JIMHEHHBIX YPaBHEHUH.

Meroa [M'aycca penienus: CUCTEM JIMHEWHBIX ypaBHEHUI.

MaTtpuuHblii cIOc00 peleHusl CUCTEM JIMHEWHbBIX YpaBHEHUH.

BeiBoj hopMyiibl B KOOpIUHATHOM (hopMe I CKAIIPHOTO IIPOU3BEIEHUS BEKTOPOB.
BeIBOI yc0BUI apaiieIbHOCTH U yCIIOBUS NIEPIEHANKYIISIPHOCTH ABYX BEKTOPOB.
BriBoa hopMyiibl B KoopinHAaTHON (hopMe AJi1 BEKTOPHOTO MPOU3BECHHS BEKTOPOB.

BriBoa hopMyiibl B KOOpIMHATHON (hOpMeE /1JIsi CMEILIAHHOTO MTPOU3BEIEHUS BEKTOPOB.

o ©® N 0N kv

JlnvHa BexkTopa (BbIBOA (POpPMYJIbl B KOOPAUHATHOMN Qopme).

—
=]

. BelBO ypaBHEHUs NpsIMOM, MPOXOASILEH Yepe3 3aJaHHYI0 TOUYKY NEPHEHAMKYIISPHO
HOPMaJIbHOMY BEKTOPY MPSAMOM.

11. BoiBoJt 00111€T0 YpaBHEHUS MPSAMON Ha INIOCKOCTH.

12. BeiBoJ ypaBHEHUS NPSAMOH, IPOXOAAILIEHN Yepe3 3aJaHHYI0 TOUKY MapajuIeIbHO HaIlpaB-
JSOIIEMY BEKTOPY MPSMOM.

13. BeiBoJ ypaBHEHMSI IPSMOM, TPOXOAIIEH Yepe3 ABE 3alaHHbIE TOUKU.

14. Tlepexon oT oHOM (HOpMBI ypaBHEHHUSI IPSMOM K Ipyroi ¢popme.

15. KpuBble BTOpOro mopsifika U MX KaHOHWYECKUE ypaBHEHUS (OKPYKHOCTb, 3JUIMIIC, THU-
nepboma, mapabosa).

16. YpaBHEeHHE IIIOCKOCTH, NMPOXOIALIEH UYepe3 3aJlaHHYI0 TOYKY HEPIEHIUKYJISIPHO HOp-

MaJIbHOMY BEKTOPY (BBIBOJ).

O0pasen 3agaHuii 17151 NepBoii py0eKHON aTTeCTAIUH

1. PemmTh cuctemy ypaBHeHU MeTojaMu KpaMepa 1 MaTpu4HOrO UCUUCTICHUS:



[2x1 4+ x2 —x3 =1,
X +x +x =8,

‘1 1 2 3
x +2x =11.

L 2 3

2. MHccnepoBaTh cuCTEMy ypaBHEHUMN U, B CIy4ae COBMECTHOCTH, PEUIUThH €€ METOJIOM
l'aycca:
[2xl —x2+3x3+x4=5

x —3x +2x +2x =3
1 2 3

3x —x +2x —x =3
1 2 3 4

L4x1 —5x,+7x; —2x, =5

IN

IlepBbIii cemecTp

Bonpocwi ko émopoii pybescnon ammecmayuu

OO11ee ypaBHEHHE IIIOCKOCTH, YPaBHEHHUE IJIOCKOCTH B OTPE3KaX; HOCTPOCHUE TNIOCKOCTH.
Yros Mexay AByMs IUIOCKOCTSIMHU.
VYcioBust napaiebHOCTH U YCIOBUE NEPIEHAUKYISAPHOCTH JBYX IIIOCKOCTEH (BBIBON)
VYcoBue nepeceyeHust TpeX MIOCKOCTEN B OJJHOM TOUKE.
YpaBHEHHE IUIOCKOCTH, IPOXOAALIEeH Yepe3 TpH 3aJaHHbIC TOUKHU (BBIBOJ).
Kanonuueckue ypaBHeHUs IPSIMON B IPOCTPAHCTBE (BBIBOJ).
[TapameTrpuueckne ypaBHEHUs NpsAMON (BBIBOJ).
VYcnoBus napamieabHOCTH U YCIOBUE MEPIEHIUKYISIPHOCTH MPSMBIX B IPOCTPAHCTBE.
Yron Mexay npsMOil U INIOCKOCTBIO. Y CJIOBHE NAPAJUIEIBHOCTH U YCIIOBUS NIEPIICHIUKY-
JIIPHOCTH NPSAMOM U IJIOCKOCTH.

. Touka nepecedeHust NPAMON U IIIOCKOCTH (BBIBOJ).
IIpenes u HenmpepbIBHOCTHL (PYHKIIUH

AR SRR ANl ol e

—_—
=]

11. Ilpenen GpyHKIUU NPH X —> +00, X —> —00, X —> X .
12. beckoHeuHo Manble GyHKIMU. OrpannyeHHble QyHKIMH. beckoneuHo Oonplue pyHKIUN 1
UX CBSA3b ¢ OECKOHEYHO MaJIbIMU (PYHKLHSMHU.

13. OcHOBHBIE TEOPEMEI O TIpefenax. Packpsitue Heonpeaenéunoctei Buga 0 ©
, —-
0 o

. . s x
14. TlepBbIit 3amedaTeNnbHBIN npeaen GyHKIUA Y = npu x —>0.

X
15. Ilpenen nocnenoBarensHOCTH. BTOpoii 3amMeuarenbHblil npeaen. HatypanbsHble orapudMel.
16. CpaBHeHHE O€CKOHEUHO MaJIbIX (PYHKIMNA, DKBUBaJTIEHTHBIE (QyHKIIMU HenpeprIBHOCTD
¢byskuu. Touku pa3peiBa U UX kiaccudukanus. CBONCTBA HEPEPHIBHBIX (QYHKIUI.

Oopasen 3axanuii 17151 BTOpOi py0exHO aTTecTaluu

2
1. Boraucnuts npenenst: 1) lim 9x33+ Tx? -2 : 2) limiszx—_12 ;
xon 6x —4x +3 -3x —5x+6
sin2
—x 4 —
3) i 33 4) lim—— 5) lim (3 —-2x)'™.
x5 X—35 x>0 x—>1

2. UccnenoBaTh Ha HENPEPHIBHOCTH M TOCTPOUTH IpayK PyHKIIHA:



1

a) f(x):lSa, x1=6, x2 =4.

[—x, x<0;
6) f(x)={ x?, Onx<2;
Lx+1, x>2.

Bropoii cemectp

Bonpocul k nepeoii pybesricnoii ammecmayuu
AunddepenunaibHoe ucHucaeHue PYHKIMA OHOM NepeMeHHOM

[TonsiTrie mpou3BOHON QYHKIINH, €€ MEXaHUYECKHUI U TEOMETPUUYECKUI CMBICTT.
Huddepennunan QyHKINN U €70 TEOMETPUUYECKUN CMBICIT.

[Tpon3BOIHBIE OCHOBHBIX 2JIEMEHTAPHBIX (PYHKIIUIL.

[TpaBuna guddhepeHmpoBaHuUs.

[TpousBoaHas CIOKHOM QYHKITHH.

JuddepennmrpoBanue 3aJaHHBIX B TAPAMETPHUYECKON 1 HESIBHOU (opme.

Teopembr ®epma, Poss, Jlarpanska, Ko, Jlonuras.

HeoOxoauMeie 1 JocTaTouHbIe YCIOBUS Bo3pacTanus (yObiBaHus) pyHKIMN.
MakcuMyMbl 1 MUHUMYMBI ()yHKIIHH.

0. IMopsimox uccnenoBanust GyHKIIUH C TIOMOIIBIO MPOU3BOAHOM U MOCTPOEHUS e€ rpaduka.

e I Al S

(I)yH KIIUM HECKOJIbKHUX IMMEPEMEHHBIX

11. O6mactb onpeneneHus, TMHUU YPOBHS QYHKIIUU ABYX NIepeMeHHbIX. [Ipenen u Henpepois-
HOCTh YacTHble pousBoiHbIe. [lomubril quddepenima.

12. DxcrpemyM QyHKIMM IBYX epeMeHHbIX. Hanbombiee 1 HanMeHblee 3Ha4eHNs: GyHKIUU
JIBYX NIEPEMEHHBIX B 3aMKHYTOH 00JIaCTH.

13. HpOI/I3BO,[[HaSI I10 HAITPaBJICHUIO. FpaI[I/IeHT. KacarenapHas III0CKOCTh U HOpMaJIb K TOBEPXHO-
CTH.

14. MeTo1 HauMEHBIIINX KBaaApaToB AJI O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX.

O0pasen 3agaHuii 17151 NepBoil pyOeKHON aTTeCTALUM

1. Haiitu mpou3BogHbIC (HYHKIIUII:
I+¢e*

l)y:‘{/x_3+iz—i4+2; 2) y=x* -1gx; 3) y=
xX° X

x 2

4) y=3x3Inx—x3; 5) y=+x*+2x+3;6) y=sin’x; 7) y=arctgJ2x -3 ;
(|X:a'Sin3t; 7 3 3

8)1 Ny=lg(2x+7),y —=?;10x +y —3xy=0,)' —?
v=a-cos’t

2. UccnenoBaTh PYHKIMU C TIOMOIIBIO TPOU3BOIHBIX U MOCTPOUTH IpaUKH STUX (QYHKIIHIA:



(x-1Y
1) y:LTJ ;2) y=x—In(x+1).

Bropoii cemectp

Bonpocul ko emopoii pybescnoii ammecmauyuu

HHTerpajbHoe ucynciaeHue (PyHKIUA 0JHOM NepeMeHHOoM

1. ITonstue mepBooOpazHoil. Heompenen€Huplii MHTErpaa U €ro cBoicTBa. Tabnuia He-
OIIPEIEIIEHHBIX UHTETPAJIOB.
2. OCHOBHBIE METOJIbl UHTETPUPOBAHUS: HEIIOCPEICTBEHHOE MHTEIPUPOBAHUE, METOJ UHTETPUPO-
BaHUS  TOJBeIEHHMEM moJx  3HaK  JuddepeHnnana, METOA  3aMEHbl  IePEeMEHHOU
3. WurerpupoBanue 110 4acTAM B HEOIIPEIEIEHHOM UHTErpaie.
4. KomrnekcHble yucia. Anredpandeckas opmMa 3anmmucu KOMIUIEKCHOTO 4yHucia. Moaylib U apry-
MeHT. JlelicTBUS Ha/l KOMIUIEKCHBIMU YHciaaMu. TpuroHoMmerpudeckas (popma 3arucu KOMIUIEKCHO-
O YHuCIa.
5. Pa3nokeHne MHOrouwieHa Ha JIMHEHWHBIC M KBaJpaTHbIE MHOXUTENU. MIHTErpupoBaHuE panuo-
HaJIbHBIX npobei. Tunbl MPOCTENIINX npobeit u ux UHTETPUPOBAHHUE.
6. lHTerpupoBaHue panMoOHAIbHBIX IpoOel METOJ0M pa3NioKeHHs Ha mpocrteifmue apodu. MHre-
IpPUPOBAHUE IIPOCTEHNIINX UppalMOHAIbHBIX byHKIU.
7. UnTerpupoBaHue TPUTOHOMETPUYECKUX (DYHKLMH, YHUBEpcallbHas TPUTOHOMETpUYECKas MOJI-
CTaHOBKa.
8. 3amaum, NIpUBOJAIINE K MOHATHIO ONPENEIEHHOr0 UHTerpana. Onpeneia€HHblii HHTErpal U €ro
CBOMCTBA.
9. ®opmyna HsroToHa-JIeiiOHuna. 3ameHa TepeMEHHOM B  ONpeAeNEHHOM  HHTErpase.
10. ®dopmyia VHTErPUPOBAHUS o0  4YactaM A OIpeEIEHHOIO HHTErpaja.
11. IpunoxxeHus onpene€HHOr0 MHTErpaja: BhIYUCIEHUE TUIOIa el TUIOCKUX (pUryp, BeIYUCIIE-
HUE JUIUHBI IyTu KpUBOH, 00beMOB TeJL
12. HecoOcrtBeHHble uHTerpaibl. WHTerpanbl ¢ OECKOHEUHBIMH NpEAeNaMHU HHTErPHUPOBAHMUA.
13. VHTerpainsl OT HEOTPAaHUYEHHBIX (DYHKIIUHA.

Oopazen 3axanuii 1J1s1 BTOpOi py0exHO aTTecTaluu

1. Haiitu nunTerpans:

3)J‘el S 4) J‘ xdx

Va—x2

dx; 7) Icos 3x-cos 9xdx.

N _dx
x—L X |dx’ 2)
Df|2 -5+ 4 J\/9x 242

5
S)J(S 6x)sin 4xdx; 6)'[26+2x+x



8) 3|(3x2 + 1 \\dx; 9) K3x+1) e'dx 10) f—ﬂé—dx.

2\ x4) 1 01+x

Tpernii cemectp

Bonpocul k nepeoii pybesricnoii ammecmayuu

JAnddepennuanbubie ypaBHEHUS

1. Juddepennmanbupie ypaBHEHUs: omnpeneneHue, nopsaok Y, pemenue Y.
2. uddepennuanpHoe ypaBHEHHE 1-TO MOpsiika: OmMpeesieHHe; OOINee M YaCTHOE PEIICHUS.
3.Teopema cyiiecTBOBaHUSI M  €AMHCTBEHHOCTH  pemenus gAY  1-ro  nopszka.
4. Y ¢ pa3mensiolIMMUCS — TEPEMEHHBIMH:  ONpeleNieHHe U TOPSJAOK  pelIeHus.
5. OnHopoiHbIe ay lI-ro  mopsmka: onpezesieHne U TOpSJAOK  PEUICHHS.
6. JIunelinbie ay 1-ro MopsAIKa: OIIpEACIICHUE 15 QRN ¥ (0] 03301 (0] § pelIeHus.
7. MuddepeHnmanbHbie ypaBHEHUS 2-T0 MOPSIIKA: ONMPEIEICHIE, BU OOIIEro PemeHus; TeopemMa
CYIIIECTBOBAHUS u €IMHCTBEHHOCTH peIIeHHUS.
8. [Tpocreiiue ypaBHEHUS, JIOITYCKAIOIINE MOHMKEHUE Mopsi/IKa:
V= @), yo=0y, Y =)

O0pasen 3aganus I IepBoil py0e:KHON aTTeCTALUH

1. Petnts nuddepeHnpranbabie ypaBHeHus |-ro mopsiika:
a) (y +xy)dx +(x—xy)dy =0;
6)y—xy =x+yiB)y —y=e;r) (3x2y2 +7)dx+2x2ydy =0.

Tpernii cemectp

Bonpocul ko émopoil pybesicnoii ammecmauuu

1. JIunerinbie 1Y 2-ro nopsiika: HEOAHOPOIHBIE U OJTHOPOJAHBIE YpaBHEHUA. TeopemMa CyliecTBOBa-
HUS U €IUHCTBEHHOCTHU PEILECHUS

2. JInneiinble ogHOpoaHbIe /1Y 2-ro nmopsiaka: TeopeMa 0 CTPYKType €ro perieHust

3. HeonpHoponusie nuHeiHble 1Y 2-r0 nopsaka: TeopeMa o CTpYKType OOIIEero pereHus

4. Jluneitabie ogHopoaHble Y 2-ro mopsiaka ¢ HOCTOSHHBIMU KO3 dUuIueHTaMu. XapaKTepucTH-
YeCKOEe YPaBHEHHUE U CTPYKTYpa OOIIEro pereHus

5. Jlunentnbsie HeogHOpOoAHBIE JIY 2-TO MOpsIKa ¢ TOCTOSHHBIMHA KOA(DPHUITMEHTAMU CO CTICTIHAITb-
HOH IIPABOU 4acCThIO

6. MeTon Bapuanuu Npou3BOJIbHBIX MOCTOSIHHBIX (MeTON JlacpaHaica)

7. Cuctemsl auddepeHnnanbHbIX ypaBHeHUH. MeTo1 NCKITIOUeHHS PELIeHNs CUCTEMBbl YpaBHEHUN

OCHOBBI TEOPHH BEPOSITHOCTEH U MATEMATHYECKON CTATUCTUKH

8. Knaccudukanus coObITHI: TOCTOBEPHBIE, HEBO3ZMOXHBIC, ClTydaliHble COOBITHS. COOBITHS: COB-
MCCTHUMBIC U HCCOBMCCTUMBIC; PABHOBO3MOKHBIC; 3aBUCUMBIC U HC3ABUCUMBIC; IPOTUBOIIOJIOKHBIC,
TTOJTHAS TPYIIa COOBITHA.

9. Knaccuueckoe onpesiesieHne BEPOATHOCTH COOBITHS; €0 CBOWCTBA.
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. DneMeHTbl KOMOMHATOPUKU. OCHOBHBIE TIPaBUIIa KOMOMHATOPUKH:

a) MpaBUJIO MpoU3BeAeHHUs; 0) MpaBmiio cyMMel. [lepectanoBKu, pa3MelieHus:, coueranus. Mx uuc-

JI0

11.
20.
21.
22.
23.
24.
25.

. ['umepreomerpuyeckas popmyia.

OTtHOCHUTENBbHASA YacTOTa COOBITHS. CTaTUCTUYECKAS BEPOSITHOCTD COOBITHSI.
Anrebpa coObITHil. Y clloOBHAs BEpOSTHOCTD. [Ipon3Beenne u cymma COOBITHIA.
®opmyia noaHo BeposaTHocTH. Dopmyrsl balieca.

®opmyna beprymm.

®opmyibl Jlamnaca.

®opmyna [lyaccona.

Crnyuaitnbie BenuuuHbl: quckpetssle (JICB) u nenpepriabie (HCB).

Yncnosble XapakTepucTUKK ciydaitnbix semuut: | (0); D(X); o (X).

26
27
28
29

. bunomnaneHoe pacnpeznenenue /ICB.

. @yHKIMS pacnpeiesieHus U I0THOCTh BeposiTHocTet HCB.
. Hopmanbsnoe pacnpenenenne HCB.

. 3axoH 60xb1ux yuces. HepaBencrsa UeObimépa u Mapkosa.

Teopema UeOnimépa. Teopema bepuymu.

30

. I[OBepI/ITeJII)HI)IG HUHTCPBAJIbLI AJI1 OLCHKHU MAaTEMATHYCCKOI'0 OKUAaHHA.

OO0pa3sen 3agaHus 1J1s1 BTOPOil py0e:KHOM aTTecTalun

1. Pemmmts nuddepeHiraibHoe ypaBHEHHS 2-T0 TOPSIKa:
a)a) y' =xsin x.

6)(y'x—))y=x*y(1)=1;)'(1)=0.

B) V' =+1-())*.

r) y'+2y'+2y=x—-4,y(0)=1,)'(0)=1.

7.2. Bonnpocsl K 3K3aMeHY

IlepBbiii cemecTp

Teopeanecmle BOIIPOCHI, BLIHOCUMBI€ HA IK3aMECH

OcHOBHBIE CBOMCTBA OIpEICIUTENEH.

Meton Kpamepa penieHust cucTeM JINHEHHBIX YPAaBHEHUM.

Merton ["aycca pelnieHust CUCTEM JIMHEHHBIX YPAaBHEHUIA.

MartpuuHsblii cioco0 pemeHus: CUCTEM JIMHEHHBIX YpaBHEHHH.

BriBoa ¢hopMyIibl B KoopiMHATHON (hopMe AJisi CKaTSIPHOTO MPOU3BECHHS BEKTOPOB.

Br1BoA yciioBHil TapalljIeIbHOCTH U YCIOBHSI IEPIIEHIUKYIISIPHOCTH JBYX BEKTOPOB.

BriBo popmMyIibl B KOOpIMHATHOM (hopMe JIst BEKTOPHOTO POU3BEIEHUS BEKTOPOB.

BriBoj hopMyIiel B KOOpAUHATHOM (hopMe [T CMELIAaHHOTO MTPOU3BECHUS BEKTOPOB.

JlnvHa BexTopa (BbIBOA (OPMYJIIbI B KOOPAUHATHOM Gopme).

0. BeiBoz ypaBHEHUS NPAMOM, TPOXOIALIEN Yepe3 3aJaHHYIO TOUKY IEPIEHANKYIIIPHO
HOPMaJIbHOMY BEKTOPY MPSMOM.

11. BoiBojt 00111ero ypaBHeHuUs NpsSMON Ha TIOCKOCTH.

12. BeiBOoA ypaBHEHUS MPSIMOM, MPOXOASIICH Yepe3 3aJJaHHYI0 TOUKY MapayieIbHO HAIlpaB-

JSIOLEMY BEKTOPY IPSIMOM.

13. BeiBoA ypaBHEHUS MPSIMOM, IPOXOAAIIEH Yepe3 IBE 3aJaHHbIE TOUKH.

14. Tlepexon oT 0aHO# (hOpMBI ypaBHEHHS IPSIMOM K Apyroi ¢opme.

15. KpuBble BTOpOro nopsaka 1 MX KAHOHU4YECKHE YpaBHEHUS (OKPYKHOCTb, JIIMIIC, TH-

nep6oia, mapaboina).

=00 R



16. YpaBHEHUE TIIOCKOCTH, TPOXOSIIEH Yepe3 3aJaHHYI0 TOUKY MEePIEeHIUKYISIPHO HOP-
MaJIbHOMY BEKTOPY (BBIBOJ).

17. Ob11ee ypaBHEHHE MIJIOCKOCTH, YPAaBHEHHE MIJIOCKOCTH B OTPE3Kax; MOCTPOSHUE IIIOCKO-
CTH.

18. Yron mexny 1ByMs IUNIOCKOCTSIMH.

19. YcnoBus napajijieIbHOCTH U YCIOBUE MEPIEHANKYISIPHOCTHU ABYX IIJIOCKOCTEH (BBIBO)

20. YcnoBue nepeceueHus TpexX MIOCKOCTEN B OJTHOM TOUKE.

21. YpaBHEHHUE MIIOCKOCTH, MPOXOASIIEH Yepe3 TpU 3aJJaHHbIE TOUKHU (BBIBOI).

22. Kanonuueckue ypaBHEHUs MPSMOI B MPOCTPAHCTBE (BBIBOJ).

23. [TapameTpudeckne ypaBHEHHS TIPSIMOM (BBIBO).

24. YcnoBus napajyuieIbHOCTU U YCIOBUE MEPIICHIUKYISIPHOCTH MPSIMbBIX B IPOCTPAHCTBE.

25. Yroa Mexay nNpsMou U IIIOCKOCTBIO. Y CJIOBUE HMapaJUIeIbHOCTH U YCIIOBUS MIEPIEHIU-
KYJISIPHOCTH NPSMOM U INIOCKOCTH.

26. Touka nepecedeHus MPsIMON U MIIOCKOCTH (BBIBOJ).

IIpenen u HenPepbIBHOCTH (PYyHKIUMU

27. llpenen pyHKIUU MPU X —> 400, X —>—00, X —> X0 .

28. beckoneuno mainbie pyHkuuy . Orpannyennsie GyHkuuu. beckoHeuHo 6onbme GyHK-
LU U UX CBSA3b C OECKOHEYHO MaJIBIMU (PYHKIUSMH.

29. OcHOBHBIE TEOPEMBI 0 TIpeaeax. PackpbITie HeonpeaeaEHHOCTEN BUA 0 ,

8

o0

S|

mpu x —0.

. . sin x
30. IlepBblii 3ameuaTeNbHbIN peaen QyHKUUU V=
X

31. Ilpenen nocnenoBaTenbHOCTH. BTopoiil 3ameuaTenbHblil ipeaen. HatypanbHble nora-
pr(MBL

32. CpaBHeHHE OECKOHEUHO MaJIbIX (QYHKIMH, DKBUBaJIEeHTHbIE PyHKIIMU HenpeppIBHOCTh
¢ynkuun. Toukn pa3peiBa U ux kinaccudukanus. CBoiicTBa HENMPEPHIBHBIX (QYHKIIUH.

OBPA3EL BUJIETA K OK3AMEHY

MHHHCTEPCTBO HAYKEI J4! BBICLHEFQ OBPABOBAHI/I}IU PO
I'POBHEHCKHWU I'OCYIAPCTBEHHBIM HE®TAHOM TEXHHWYECKHWU YHUBEPCUTET
nMenun akaa. M. JI. MUWDmmoHNuKoBa

BUWJIET Ne 1
JucuuiimHa: MaTeMaTHKA

cemectp 1

1. 'eoMeTprUUeCKUid CMBICIT CMEIIAHHOTO MTPOU3BEICHHUS.

(4x1 —3x, —x; =8,

2. PelMTh CHCTEMY JIMHEMHBIX ypaBHEHUIA: {| 2x1 + SX3 =-2, _12;
—X +2x +x =

1 2 3

3. IIpuBecTH K KAHOHUYECKOMY BUly YPaBHEHHE KPUBOI U ITIOCTPOUTSH €€:

9x2 —9y2 +36x—18y +20=0.
4. JlaHbI TOYKH A(— 2;— 3), B (— 5 ;4) u C(7;-5). Haiitu o6mee ypauenue npsmoii BC u



IIPUBECTH €0 K ypaBHEHHIO B oTpe3kax. Haittu  AB x AC .

2 2 .
2x*—x—-21 . X2 +2x3 ;B)limr X \16.

5. Beranciutb npeenst: a) lim ™2 ; 0)lim

« »

>3 x +x-6 20 52 411 xoelx—2)

2021 r. 3aB. xadeapoii ["agaeB A.M.

[TpenonaBatens Maromaesa M.A.

Bropoii cemecTp

TeopeaneCKne BOIIPOCHI, BLIHOCUMbI€ HA 3a4€T

JuddepeHunanbHoe HcHUCIeHHe PYHKIMHA OTHOM NepeMeHHOH

1.

2
3
4
5.
6.
7
8
9.
1

[TonsiTre mpou3BogHON QYHKIINH, €€ MEXaHUYECKUI U TEOMETPUUYECKUI CMBICTT.

Juddepernnan GyHKINN U €r0 TEOMETPUIECKUN CMBICII.

[Ipon3Bo1HbIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKLIUH.

[IpaBuna nuddepenunpopanus.

[Ipou3BosHas c10KHOHN HyHKLIUH.

JuddepenurpoBanue 3aJaHHbIX B TapaMeTPUUYECKON 1 HESIBHOU opMe.
Teopemsr ®epma, Pomrs, Jlarpanxka, Komw, Jlonurans.

HeoOxonuMebie u 1ocTaTo4HbIE YCIOBUS Bo3pacTaHus (YObIBaHUA) GYHKIINH.
MaxkcuMyMBbl © MUHUMYMBI (DYHKITHH.

0. HOpSII[OK HUCCICIOBAaHUA (I)YHKI_II/II/I C ITIOMOIIBIO HpOI/ISBOI[HOI/I U IOCTPOCHUA eé rpa(bHKa

(I)yHKIII/II/I HECKOJBbKHUX NEPEMECHHDBIX

1.

12.

13.

14.

OO6mnacTh ornpenenaeHus], TMHUN YpoBHS (YHKIUU JABYX NepeMeHHbIX. [Ipenen u HenpepbiB-
HocTh YacTHble npou3BoiHbIe. [TonHblii auddepennnan.

OkeTpeMyM QYHKIMHU ABYX lepeMeHHbIX. Haubonbliee 1 HauMeHblee 3HaueHus PyHKIH
JIBYX TIEPEMEHHBIX B 3aMKHYTOW 00JIaCTH.

[IpousBonHas no HanpasieHuto. ['paguent. KacarenbHas MI0CKOCTh M HOpMaib K TOBEPX-
HOCTH.

MeTo1 HAaUMEHBIINX KBaJIpaToB AJisl 00pabOTKHU SKCIIEPUMEHTANIbHBIX JaHHBIX.

HNHaTerpajbHoe ucunciaeHne PyHKIUA 0JHOM NepeMeHHOI

15.

16.

17.

18.

19.

20.

21.

[TonsTue nepBooGpasHoi. Heonpenenénupiii nHTErpan u ero cpoiictea. Tabmuna Heomnpe-
JEJIEHHBIX UHTETPAJIOB.

OCHOBHBIE METOABI MHTETPUPOBAHMS: HETIOCPEICTBEHHOE MHTETPUPOBAHUE, METOJ MHTE-
IpUPOBaHMS MTOJIBEACHUEM I10/1 3HaK JudQepeHnnana, MeTo 1 3aMeHbl IIEPEeMEHHOM
WNHTerpupoBaHue 1o 4acTsaM B HEOIIPEAECIEHHOM UHTETpaJle.

KommekcHble uncna. Anredpanyeckast popma 3arnuci KOMIUIEKCHOTO 4ncia. Moaynb u ap-
ryMeHT. JleficTBUS HaJ KOMIUIEKCHBIMHM YHUCIaMU. TpuroHomerpuyeckas ¢opma 3amnucu
KOMILIEKCHOT'O YHCIIA.

PasnokeHne MHOrousieHa Ha JMHEHHBIE U KBaJpaTHbIe MHOXHTenW. VIHTErpupoBanue pa-
LUOHAIBHBIX 1po0eif. Tumel mpocTedmmx apodel 1 UX UHTETPUPOBAHUE.

HNHTerpupoBanme parMoHAIBHBIX JPOOEH METOJOM Pa3I0KEHUS Ha MPOCTEHIINE IpOoOH.
WHuTerpupoBanue NpoCTeHIINX UPPALMOHATBHBIX (YHKIUH.

WHTerpupoBaHue TPUTOHOMETPUYECKUX (DYHKIMM, yHUBEpcallbHash TPUTOHOMETpHUYECKast
IIOJICTAaHOBKA.



22. 3ajaun, IpUBOJAIIME K MIOHATHUIO ONPEAEIEHHOr0 nHTerpana. Onpenen€HHbli HHTETpal U
€ro CBOMCTBA.

23. ®opmyna Herorona-JIeiiOHuia. 3aMeHa nmepeMeHHON B ONpeIeIEHHOM HHTErpasie.

24. ®opmysa UHTErPUPOBAHUS 10 YACTSIM ISl ONPEIEIEHHOTO HHTErpaa.

25. TlpuoskeHus onpeAeaEHHOTO HHTETpajla: BBIYUCICHUE TUIOMAIeH TIIOCKUX (pUryp, BEIYUC-
JIEHUE JUTMHBI AYTH KPUBOM, 00bEMOB TEll.

26. HecoOcTBennble uHTErpaibl. HTErpassl ¢ 66CKOHEUHBIMU MpeAeIaMyi HHTETPUPOBAHMSL.

27. NHTErpalibl OT HEOTPAaHWYEHHBIX (DYHKITUH.

OBPA3EIL] BUIETA K OK3AMEHY

MHUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS PD
'POBHEHCKII I'OCYIAPCTBEHHBIN HE®TIHOM TEXHUUYECKU YHUBEPCUTET
uMeHu akan. M. JI. MumoHIuKoBa

BUJIET Ne 1
JucuuiuinHa: MaTeMaTHKa

cemecTp 2

1. HaiiTu npousBoIHbIE JAHHBIX (DYHKITHIA:
2
_ 5 = 2
Dy=6x - E ¥’ 2)y:1n( - \/3—x2); 3)y=x°-sin5x; 4)y=2" —tgln3x.

2. Haiitu npousBoanyo Gpyukiuu z = In (x2 + xyz) B Touke A(1;2) mo HampaBlIeHHIO BEKTOpa
b=3i —4;.

3. HaiiTi unTerpasi:

3( 4W 2 xdx 1+ x 2 dx
D [l 6x2 =5x+ = ldx:2) | :3) (5 - 20)sin 4xdx: 4) | dx: 5) | .
2\ x) V3 +x? X+ X LAx+7
« » 2021 r. 3aB. kadeapoii lNauaes A.M.
IIpenonaBarens MaromaeBa M.A.

Tpemuii cemecmp
Teopernyeckne BONPOCHl, BBIHOCHUMbIE HA IK3aMeH

JAu¢pepenunanbHbie YypABHEHUSA

1. Iuddepennmanpapie ypaBHEHUS: onipeesienne, mopsaok Y, pemenue Y.

2. InddepennnansHoe ypaBHEHHE 1-T0 MOpsIKa: onpeaeieHne; o0Iiee U 4acTHOE PeIIeHHs.
3. Teopema cyiecTBOBaHMS U €AUHCTBEHHOCTH pemienus g Y 1-ro nopsiaka.

4. 1Y ¢ pa3aensomuMucs NEPEeMEHHBIMU: ONPEACICHUE U MOPSII0K PEIICHHUS.

5. Ognopoanbie 1Y 1-ro nopsiaka: onpeaeacHue U NopsaoK penieHusl.



6. JIuneiinbie 1Y 1-ro mopsjaka: onpenenaceHue U NOpsAJ0K peLICHusI.

7. AuddepeHunaabHble ypaBHEHHs 2-T0 MOPSJIKA: ONpeAesieHUe, BUJ O0IIEro peleHus; TeopeMa
CYLIECTBOBAHMSI U €JUHCTBEHHOCTH PELICHHUS.

8. IlpocTeiiine ypaBHEHUsI, AOMYCKAIOLINE TOHMKEHUE TTOPSIKA!

V= e, Y=oy, y= 0.

9. Jluneitnpie JIY 2-ro nopsijaka: HEOAHOPOJIHBIE U OJTHOPOAHBIC ypaBHEHUS. Teopema cyiecTBOBa-
HUS U €IMHCTBEHHOCTHU PELICHUS

10. JIunelinpie onHopoausie 1Y 2-ro nopsaka: Teopema 0 CTpYKTYpE €ro peleHust

11. Heonropoansle nuneiHbIe JIY 2-T0 OpsiKa: TeOpeMa O CTPYKType 0O0IIero pereHus

12. JIuneitnbie ogqHopoansie 1Y 2-r0 mopsaka ¢ mOCTOSHHBIMU KO3 GUIeHTaMH. XapaKTepUCTH-
YeCKO€ YpaBHEHHUE U CTPYKTYpa OO0ILEero pemeHus

13. JIuneiinbie HeogHOpOAHBIE Y 2-T0 MOpsiAKa ¢ MOCTOSHHBIMU KO PHUIIMEHTAMHU CO CIIEHANb-
HOM MPaBOM YaCThIO

14. Meton Bapuaniuu MpoU3BOIBHBIX TOCTOSHHBIX (METO Jlacpamaica)

15. Cuctemsl nuddepeHnanbHbIX ypaBHEHUNH. MeTo1 UCKITIOYEHHSI PEIIeHUs] CUCTEMbI YPaBHEHU I

OcHoBbBI TECOPUH Bep()ﬂTHOCTeﬁ U MaTeMaTH4YeCKO#i CTATUCTUKH

16. Knaccudukanus coOBITHIA: JOCTOBEPHBIC, HCBO3MOXKHBIC, CITydaifHble COObITHsI. COOBITHS: COB-
MECTHMbIE U HECOBMECTUMbIE; PABHOBO3MOJKHBIE; 3aBUCHMBIE U HE3aBUCUMBbIE; IIPOTUBOIOI0XKHBIE;
MIOJIHASI TPYTINA COOBITHH.

17. Knaccudeckoe onpeeraeHne BepOsITHOCTH COOBITHS; €ro CBOMCTBA.

18. OnemeHThl KOMOMHATOPUKU. OCHOBHBIE IIPABUJIa KOMOMHATOPUKU:

a) IpaBUJIO Ipou3BeeHus; 0) npaBuiio cyMMsl. [lepectanoBkH, pa3Merienus, couetanus. Mx auc-
no. ['unepreomerpuyeckas popmyia.

19. OtHOcuTenbHas yactoTa coObITHsI. CTaTUCTHYECKAsI BEPOSITHOCTH COOBITHS.

20. AnreOpa coObITHii. Y cioBHas BeposATHOCTb. [IpousBenenue u cymma coObITHI.

21. ®opmyna nonHoit BepositHocTU. Popmyiiel baiieca.

22. ®opmyna bepnymnu.

23. ®opmymnsl Jlamnaca.

24. ®opmymna Ilyaccona.

25. Cnyyaiinble BennuuHbl: quckperHsie (JICB) u nenpepsisabie (HCB).

UncrnoBble XapakTepucTHKH ciydaitaeix Bemmuns: 1 (0); D(X); o (X).

26. bunomuanbHoe pacnpenenenne JCB.

27. ®yHKuMs pacnpeaeneHus 1 IoTHocTh BepoatHocted HCB.

28. HopwmanbHoe pacnpenenenne HCB.

29. 3akoHn 6onpunx uncen. HepasenctBa YeOsiméra u MapkoBa. Teopema Uebbimuépa. Teopema
beprymnm.

30. JloBepuTenbHbIE MHTEPBAJIBI JUIsl OEHKH MATEMAaTHYECKOTO OXKUIAAHHUS.

OBPA3EIL BUJIETA K 5K3AMEHY

M@HHCTEPCTBO HAYKI/VI 4! B])ICIHEIZO OBPA3OBAHI/£H PO
I'POSHEHCKHUU I'OCYJAPCTBEHHBIM HEOGTAHOU TEXHUYECKWHW YHUBEPCUTET
nMeHn akaa. M. JI. MUWIInoHITHUKOBA

BWJIET Ne 1



JlucuninHa: MaTeMaTHKA
cemectp 3

1. Teopema cyiiecTBOBaHUS U €MHCTBEHHOCTHU petienus ais 1Y 1-ro nopsiaka.

2. Peuruts muddepentmansupie ypapaenus: 1) /5 + y2dx = yv4 + x*dy ;

XV,
2) Y= 3) xy' +2)' =0; 4y -6y +10y=x+4.

X

3. B ypre 11 mapoB: 6 6enbix u 5 uépHbiX. Y3 ypHBI H3BIEKalOTCs cpasy ABa mapa. Haiitu
BEpPOSITHOCTH TOT'O, YTO 00a mapa OyayT OeIbIMH.

4. B smuike HaXoauTest 7 OpakoBaHHBIX U 16 ToHBIX AeTaneil. HailTi BeposSsTHOCTh TOTO, YTO
cpenu TpeX HayAady U3BJICUEHHBIX JIeTajeil OKaXeTCsl XOTs Obl OJIHA TO/IHAS.

5. Jana nuckpetHas ciiydaitHas BenuunHa X. HallTu: @) MareMatnueckoe 0KHJIaHue;

0) AUCTIEPCHIO; 8) CPEAHEKBAIPATHIECKOE OTKIIOHEHHE.

x|-2]2]3|4]5
p02]02]02]02]02

« » 2021 r. 3aB. kadenpoit ['auaeB A.M.
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7.3. Tekyuuii KOHTPOJIb
O6pa3sen 3agaHust AJIs1 TEKYLIEro KOHTPOJIsS
IlepBbIii cemecTp

1. W3BectHbl KOOpauHaTh! TpeyronbHuka ABC: A(5;4), B(-3;3), C(1;-7). HaiiTu: a) ypaBHe-
HUS: BCEX CTOPOH TPEYroJIbHUKA, BHICOTHI TPEYrOJIbHHUKA, MEIUAHbl, OUCCEKTPUCHI U M-
MO, TIPOXOIAIIEH Yepe3 BEPIINHY TPEYToJIbHUKA, TapauIeIbHOM MPOTHBOJISKAIIIEH CTO-
poHe; 0) paccTosIHUE OT BEPIIMHBI 10 TPOTHBOJIEKAIEH CTOPOHE; B) YTOJl B TPEYTOJIbHUKE
(npu BepuinHe B).

2. IlpuBecTu K KAHOHUYECKOMY BUAY YpaBHEHUE KPUBOW 2-T0 MOPSIIKA U CASNATh CXEMaTHUCKHUI
YEePTEK:
a) 4x>+36y*+72y-16x-92=0,
6) -3x>+4y>-12y=0,
B) Xx+2y?-6y+4=0



1.

2.

Bropoii cemecTp

2 oz
I. Jlana pynxmus z = X . Ilokaszats, 4To oz - (1 +yln x)_ =0;
( ax% X
II. Jaub! GyHKUUS z = arcsin (x2 y), touka A 1; 2 | uBekrop = = 3i —4; . Haiitu:
a
L 2)
grad z B Touke 4;

MIPOU3BO/IHYIO (DYHKIMH Z B TOUKE A 110 HAIIPAaBICHUIO BEKTOpa d .

Tperuii cemecTp

B maptum u3 15 neraneii 10 crangaptHeix. HaliTu BEpOATHOCTH TOTO, YTO CPEIU MSTH B3STHIX
Hayzauy Jeraneu TpU CTaHJApPTHBIX.
Ky6, Bce rpanu koroporo okxpaiueHsl, pacrnuieH Ha 1000 xyOMKOB OJMHAKOBOrO pa3Mepa,
KOTOpBIE 3aTEM TILATENbHO IepeMelianbl. HalTh BEpOSATHOCTH TOro, YTO HayJady B3SITBIN
KyOuK OyZeT MMETh TPU OKpallleHHbIE TPAHU.

. HenpepriBHas cirydaiiHas BenumunHa X 3agana GyHkuueid pacnpenencuus F(x). Haiitu: a) ot

HOCTb B 6)0$[THOCTI/I flx); 6) wmaremartndeckoe OXHUAAHWE «; @) AMCHepcuio D, ecinu
F npu x <0,

F(x):jx3/8 npr 0<x<2,
Ll npu x>2.

4. Haiitu BeposTHOCTL P(A), eciin u3BecTHBI BeposiTHocTH: P(AB)=0,72, P(Ag) =0,18.

7.4. Onucanne nokasareseil 1 KPUTEPHEB OLCHUBAHNS KOMIIETCHIMI HA Pa3JIMYHBIX

dTanax u (l)OpMHpOBaHI/Iﬂ, ONnucCaHMe IKaJbl OICHUBAHUSA

“J'laHl/lpyeM])le pe3yJabTaThbl
OCBOCHHSA KOMIIETCHIIHHA

Kpurtepuu ouneHuBaHus pe3yabTaTOB 00yueHUS

HaumeHnoBanue
OLIEHOYHOI'0
cpeacTsa

MeHee 41 6ayuioB | 41-60 0asi0B 61-80 6as10B 81-100 6ax
(Hey/10BJIETBO- (ynaoBJieTBOpHU- (xopo1o) JIOB (OTJIMY-
pUTEJIbHO) TeJILHO) HO)

OIIK-2 CriocoOeH npuMeHSATh COOTBETCTBYIOLIUHN (U3NKO-MaTeMaTUyeC KUH anmapar, METO/Ibl aHaJIu3a U Mo/jie-
JUPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS MPU PELIEHUH MPOPECCUOHANBHBIX 33/1a4.




3HaTh OCHOBBI JIMHEH-
HOW anreOpsbl C
3JIeMEHTaMU aHaJIUTUYe-
CKOH F'€OMETpUH,
MaTeMaTU4eCKUi aHa-
JI13, OCHOBBI JJUCKPETHOMN
MaTeMaTUKH, OCHOBBI
TEOPUHU OOBIKHOBEHHBIX
nuddepeHITnaIbHBIX
YpaBHEHUI, OCHOBBI
TEOpPUU BEPOSATHOCTEN U
MaTeMaTUYECKON CTaTh-
CTHKH.

®parmeHTap-
HBIC 3HAHUA

Henomnarie
3HAHUA

Cdopmupo-
BaHHBIC, HO
coJleprKaniue
OTACIIbHBIC
poOesbl 3HA-
HUS

Cdomupo-
BaHHbBIC

Cucremaru-
YEeCKHUE
3HAHUS

YMmerb IpUMEHATH Ma-
TEMaTUYECKHE METO/bI
JUISl pEILIEHUs] TUIIOBBIX
npohecCHOHANBHBIX 3a-
Jla4, OpUEHTHUPOBATHCSA B
CIIPaBOYHOU
MaTeMaTUYECKOM JIUTE-
parype, mpuodpeTaTh
HOBBIE MAaTEMaTU4ECKUE
3HaHUSA, UCIIOJIB3Ys CO-
BpEMEHHbIE 00pa30Ba-
TelbHBIC U UH(pOpMAIIH-
OHHBIE TEXHOJIOTMH, HC-
M10JIb30BAaTh MaTEMaTH-
YECKYIO JIOTUKY JUISt
dbopmMHpOBaHUs Cyxie-
HUM 10 COOTBETCTBYIO-
UM TpOQecCuoHab-
HBIM [TPOOJIEMaM.

YacTuyHbIE
YMEHUS

Hemnonnabie
YMEHUSA

YMeHus 1mon-
HBIC, JOITyCKa-
FOTCS HEOOJIb-
IIME OLINOKHU

Cdop-
MHUPO-
BaHHBIC

yMEHUsA

Buaagerp MeTomaMu mo-
CTPOEHHUSI MPOCTEHIINX
MaTeMaTHYECKUX MOJIe-
JIe¥ TUIOBBIX Mpodeccu-
OHAJIBHBIX 3a7a4, METO-
JTamMu 00pabOTKH JKCIIe-
PUMEHTAIBHBIX JaHHBIX
Y aHAJIN3a TTOJTYYEeHHBIX
pe3ybTaTOB.

YactuyHoe
BJIaJIEHUE
HaBBIKAMH

Hecucrema-
THYECKOE
IIPUMEHEHHE
HaBBLIKOB

B cucremarn-
YECKOM IpH-
MCHCHUH
HaBBIKOB JI0-
MTyCKaIOTCS
POOEITBI

VcmemntHoe
W CUCTEMa-
THYECKOE
MPUMEHEHUE
HAaBBIKOB

Kommnekr 3amanuii
JIJISI BBITTOJIHEHUS
pyOEKHBIX aTTECTA-
LU, BOIPOCHI 10
TeMaMm / paszenam

IHACIHAIUINHEI BEIHO-
CHMBIE Ha DK3aMeH,
9K3aMEHAaIIMOHHBIE
OuIETHI

8. Ocobennoctu peaausanvi JUCHUIIJIMHBI 1JIsd HHBAJIUI0B U JIMII ¢ OTPAHHYCHHBIMU

BO3MOKHOCTSIMM 310POBbSA




Jlyist ocyIecTBIIGHUsT IPOLIEAYP TEKYIIEr0 KOHTPOJSI YCIIEBAEMOCTH U MPOMEXKYTOYHOU at-
TECTaluU 00YyYarOIIUXCs CO3/IaHbl (POHIIBI OIICHOYHBIX CPEACTB, aJIallTHPOBAHHBIC [Tl MHBAIHUIOB U
JIUI] C OTPaHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBBS U TIO3BOJISIONINE OIICHUTH JOCTH)KCHHUE UMH 3a-
IUTAHUPOBAHHBIX B OCHOBHOW 00pa30oBaTENIbHON MporpamMme pe3ysibTaToB OOydYeHHUsS U ypPOBCHD
c(OPMHPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asBJICHHBIX B 00Opa3oBareibHO mporpamme. dopma
MPOBE/ICHUS TEKYIIEH aTTeCTAIlMU JUIsl CTY/ICHTOB-UHBAIIM/IOB YCTAHABIIUBACTCS C YIETOM WHJIUBHU-
NyadbHBIX MCUXO(U3HUECKUX OCOOCHHOCTEH (YCTHO, MMCHMEHHO Ha OyMmare, MUCHBMEHHO Ha KOM-
neroTepe, B (oopMe TeCTUpoBaHus U T.11.). [Ipu TecTupoBaHuu IUTsl CIIA0OBHISAIINX CTYICHTOB HUC-
MOJIB3YIOTCS (DOHIBI OIEHOYHBIX CPEICTB C YKPYIMHEHHBIM mpudrom. Ha sx3ameH mpuriamaercs
COIPOBOKIAIOIINI, KOTOPBI 00eCreunBacT TEXHUUECKOE COMPOBOXKACHHUE CTyaeHTy. [Ipu HeoO-
XOJIUMOCTH CTYJICHTY-WHBAIUIY IPEIOCTABIISCTCS JOIOJHUTEIHPHOE BPEMS IS ITOJATOTOBKH OTBETA
Ha dk3ameHe (W 3adere). O0ydaronmecs ¢ OrpaHHICHHBIMU BO3MOXHOCTSIMHU 37I0POBbS U 00y4a-
IOIIMECs WHBAIUBI 00ECIICUNBAIOTCS IIEYaTHBIMHU U AJICKTPOHHBIMU 00pa30BaTEIbHBIMH pecypca-
MU (IIPOrpaMMBbl, y4eOHbIE MOCOOHS Ui CAaMOCTOATEIbHOM paboThl U T.A.) B ¢opMax, alanTHUpO-

BAaHHBIX K OI'PaAHUYCHUAM HUX 300POBbA U BOCHPUATUSA I/IH(i)OpMaIII/II/II

1) JIA KUHBAJIWUA0B U JIULL C OFpaHI/I‘-IeHHI)IMI/I BO3MOXHOCTAMHU SIIOpOBI)ﬂ mo 3p6HI/Il():

- AJA CcJenbIX: 3aJaHusl Uil BBINOJHEHUS HAa CEMUHApax M MNPAKTHUYECKUX 3aHATUSIX
oopmIIOTCS penbe@HO-TOYeUHbIM IIpupTOM bpaiinsg uim B BHUIE 3JIEKTPOHHOTO JAOKYMEHTA,
JIOCTYITHOTO C TOMOIIBI0 KOMITBIOTEPA CO CIEIHATIM3UPOBAHHBIM MPOTPAMMHBIM 00ECIIEeYCHUEM
JUISL CIIETIBIX, TUOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MHCHMEHHbBIE 3a/IaHUs BBIIOJIHAIOTCS Ha Oymare
penbedHO-TOYeUHbIM mpudTOM bpaiing wWin Ha KOMIIBIOTEPE CO CIENHUaTIN3uPOBAHHBIM
HpOFpaMMHBIM O6€CHC‘I€HI/IGM IJIA CJICIIBIX J'II/I6O HAaIUKTOBBIBAKOTCSA aCCI/ICTCHTy; O6y‘~IaIOHII/IMCﬂ
JJIA  BBIIIOJIHCHUS 3aJ1aHUS HpI/I H€O6XO}II/IMOCTI/I HpGI[OCTaBJ'IHCTCSI KOMIIJICKT IIMCBMCHHBIX
MIPUHAIICKHOCTEW 1 OyMmara Juis muchbMa penbeHO-ToYeuHbIM mpudToM bpaiins, KoMmbloTep CO
CHEIHATM3UPOBAHHBIM POTPAMMHBIM 00€CIIEYCHHEM JISI CIICTIBIX;

- Aas caa00BUASIIMX: O0ECTIeUnBaeTCs WHAMBHUIYAIbHOE PAaBHOMEPHOE OCBEIICHHE HE
Menee 300 sroke; 00ydaronmMcst sl BBITTOJTHEHHS 3a/IaHusI TIPH HEOOXOIUMOCTH MPEO0CTABISIETCS
YBEITUYNBAIOIIEE yCTPOMCTBO; BO3MOXKHO TAaKXE HCIIOJIH30BAHHE COOCTBEHHBIX YBEITUUMBAIOIINX
YCTPOWMCTB; 3a/1aHUs JJIs BHITIOTHEHUS 3aJaHU OPOPMIISIFOTCS] YBEITHUEHHBIM HIPUPTOM;

2) ISl MHBAJIUJIOB U JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMHU 370POBBS MO CJAYXY:

- VISl TJIyXHX M CJIa00cabIAMMX: 00€CTIeunBaeTCsl HATMYNE 3BYKOYCHUITMBAIOIICH arma-
paTypbl KOJJIEKTHBHOTO TIOJIb30BaHUS, TIPU HEOOXOIUMOCTH O0YUYaAIOIIUMCS TPEOCTABISIETCS 3BY-
KOYCHJIMBAIOINAs armapaTypa WHIANBUIYAIBHOTO TMOJB30BAHUS, MPEAOCTABISIOTCS YCIYTH CYPAO-

MEPEBOTUHKA;



- AJIS CJIeNOTJIyXHMX JIOIYCKAaeTCsl MPUCYTCTBUE aCCUCTEHTA, OKAa3bIBAIOLIETO YCIYTH TU(IIO-
CypIorepeBounKa (IOMUMO TPpEOOBaHMIA, BBIITOTHAEMBIX COOTBETCTBEHHO JIJIS CIICTIBIX U TITYXHUX );
3) a8 UL C TSOKEJIBIMU HApYUIEHUSIMH PEYH, TIyXUX, CIa0O0CHBIIAIINX JEKIUN U CEMUHAPHI,
MIPOBOJIUMBIE B YCTHOH (popme, MPOBOAATCS B MUCbMEHHOH (opme;
4) Ui MHBAIUIOB U JUL ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSAMHU 30POBbs, HMEIOIIUX HapYyIlIe-

HHS OIIOPHO-ABUIaTEILHOI0 aNapara:

- IS UL C HAPYLIEHUSIMH OIIOPHO-IBUIaTEIbHOTO anmapara, HApyILEeHUs MU JBUTaTEIbHbIX
(GyHKIMH BEpXHUX KOHEUHOCTEH WJIM OTCYTCTBHEM BEPXHHMX KOHEYHOCTEW: MUCHhMEHHBIC 3a/1aHUS
BBINOJIHAIOTCS HA KOMIIBIOTEPE CO CIELUAIN3UPOBAHHBIM IIPOrPAaMMHBIM OOECIEeYeHneM WIN
Ha/IMKTOBBIBAIOTCS ACCUCTEHTY; BBIIIOJHEHUE 3aJaHUN (TECTOB, KOHTPOJIBHBIX paboT), MPOBOJAUMBIE

B MUCbMEHHOU (hopMe, TPOBOJISATCS B YCTHOM (hOpME ITyTeM OIpoca, Oecebl ¢ 00yIaroIuMCs

9. YueOHO-MeToaMYecKoe o0ecneyeHne TUCIMIIINHBI

9.1. Jlutreparypa
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9. baraeBa M. T. CO0pHUK 3a/1a4 110 JIMHEHHOHN M BEKTOPHOI anredpe u aHATUTHYECKON reo- MeT-
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10. MaromaeBa M.A., Llaae A.b. [luddepenunansupie ypaBHeHus (yueOHOe ocoOue sl CTyIeH-
TOB 3KOHOMHUYECKHUX M TEXHOJOTMYEeCKUX crenuanbHocTei). — ['posnsbiit: UIIL I'THH, 2010.
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HHuTepHeT pecypcesl

1. Caiit xadenpsr http:// www.vm-ggntu.ru
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3. http://plus.ru/books mat.html
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9.2. Meroanueckue ykazanus (Ilpusoxenue)
10. MaTepuaibHO-TeXHUYECKOE 00ecneyeHne JUCHHITUHBI

3a kadenpoii «Beicmas v MpUKIaIHAS MATEMAaTHKa» B TIIABHOM y4eOHOM KOPITyCE 3aKperi-
JIeHbI JIeKuoHHas aynuropus Ne 1-16, aynuropuu i npoBeAeHUs: MpaKTUYECKUX 3aHATUI NeNe 2-
08, 2-27, 2-29, 2-31, 2-33, 2-35, GOJBIIMHCTBO U3 KOTOPHIX OCHAIICHO TaOauIaMH, rpaudecKum
MarepuaioM M deprexamu; aya. Ne 3-10 ciiy)kUT B KauecTBE KOMIIBIOTEPHOIO Kjacca, IJie ycTa-
HOBJIEHBI 12 KOMIBIOTEPOB, KOTOPBIE UCTIOJIB3YIOTCS I CAMOCTOSITEIbHOM PabOoThI CTY/IEHTOB KO-
TOPBIEC UCTIONB3YIOTCS JUISl CAMOCTOSITEIbHOM pabOThI CTYJIEHTOB; 37IECh K€ BO3MOKHO HCIOIB30Ba-
HUE KOHTPOJHMPYIOIIMX MPOorpaMM s mpuéma 3a4€ToB U dk3amMeHoB. Ha kadenpe mmerorcss uH-

TEPaKTUBHAA JOCKa U TUAITPOCKTOP.


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

IMPUJIOXEHHUE
MeTtoauyeckne yKa3aHus M0 0CBOEHUIO TUCIUTIMHBI
«MaTeMaTHKa»

1. MeToanyeckue yKa3anus AJs 00y4aomuxcs Mo IVIAHMPOBAHUIO M OPraHU3aALMU BPeMeHH,
HEeO00X0AMMOr0 AJI51 0CBOCHUS AMCHHUILINHBI.

Nzydenne pexoMeHayeTCsl Ha4aTh ¢ O3HAKOMIIEHHS ¢ pabodeil mporpaMMoil TUCIIUILINHEI, €€ CTPYKTYpOH 1
coJiepyKaHUeM pa3zesioB (MoayIiei), POHIOM OIEHOYHBIX CPEJCTB, 03HAKOMUTHCS C YIeOHO-METOAHMIECKAM
1 UH(POPMAIIMOHHBIM 00SCIICUCHUEM TUCITUILTUHEI.

Jucuummaa «MareMaTHKa COCTOUT U3 CBA3aHHBIX MEXIy CO00I0 TeM, 00eCTIeYNBAIOIIIX MOCIeI0BATEIh-
HOE U3y4eHUEe MaTepHuaa.

OO6yuenue o qucrumuinHe «MaTeMaThKay OCYIIECTBISETCS B CISAYIOMuX hopMax:

1. AyauTtopHble 3aHATHS (JICKIWH, TPAKTHYECKHUE 3aHATHS).

2. CamocrosTenpHas padoTa CTyA€HTa (IIOATOTOBKA K JICKLUAM, IPAKTUYECKUM 3aHATHUSIM, TECTAM U
WUHBIM (JOpMaM MUCBMEHHBIX PadOT, HHANBUAYaIbHAsI KOHCYIBTALUS C IPENOJABATEIIEM).

3. HnrepakTtuBHBIE GOPMBI TPOBEACHHUS 3aHITUH (KOJUIOKBUYM, JEKIHUSA-AUCKYCCHs, U AP .(opMBI).

VY4eOHbIi MaTepHa CTPYKTyPHUPOBaH U M3yYeHUE TUCIUIUTUHBI TPOU3BOIUTCS B TEMAaTHIECKOW TOCIIe-
noBateabHOCTH. KaxaoMy MpakTHUecKOMY 3aHATHIO M CaMOCTOSTEIbHOMY U3yYeHHIO MaTepHaia mpeiie-
CTBYET JIEKIIMS IO JaHHOH Teme. OOyuaromuecs caMOCTOSTEIbHO MPOBOIAT IIPEABAPUTEIBHYIO IIOATOTOBKY
K 3aHSTHIO, IPUHAMAIOT aKTUBHOE U TBOPUYECKOE yJacTUe B 00CYXIEHUH TEOPETHIECKUX BOIPOCOB, pazdope
MPOOJIEMHBIX CUTYAIM U IOMCKOB IyTeH UX pelieHus. MHOTHe MpoOIeMbl, U3ydaeMbie B Kypce, HOCST
JUCKYCCHOHHBIN XapaKTep, YTO NPEAIOoIaracT HHTEPAKTHBHBIN XapaKkTep MPOBEICHUS 3aHATHIA Ha KOHKpET-
HBIX [IpUMEpPAX.

Ornucanue 1MocieI0BaTeIbHOCTH IeUCTBUH 00yJaroIerocs:

[Ipu u3yueHuu Kypca ciaeayeT BHUMATENbHO CIYIIATh U KOHCIEKTUPOBATh MaTEpUall, U3JlaracMbli
Ha ayIUTOPHBIX 3aHATUAX. [[151 ero NOHMMaHUs U KaUeCTBEHHOI'O YCBOCHUSI PEKOMEHYETCsl CIEAYoIast
OCJIEN0BAaTEIbHOCTE JCUCTBUI:

1. Ilocne okoHYaHMs YU€OHBIX 3aHATUH IS 3aKPEIUICHHUS MaTepraina IpoCMOTPETh U 00IyMaTh TEKCT
JIEKIMH, TIPOCITYIIAHHOM CeroJiHs, pa3o0paTh pacCMOTpeHHbIe TpuMepsl (5 - 10 MEHYT).

2. Ilpu moAroTOBKE K JIEKIIUH CIIEAYIONIETO AHSI TOBTOPUTH TEKCT MPEABIAYIIEH JEKIIH, IO {yMaThb O
TOM, Kakasi MOXeT OBITh cieaytomiast Tema (5 - 10 MuHyT).

3. B teuecHue Hemenu BHIOpaTh BpeMs ISl pabOTHI ¢ TUTepaTypoit B Onbnmoreke (1o 1 gacy).

4. Tlpu MoAroTOBKE K MPAKTHYCCKOMY/ CEMUHAPCKOMY 3aHSTHIO TIOBTOPUTH OCHOBHBIC MMOHSTHUS 110 Te-
Me, U3YUHUTh PUMEpPHIL. Pelias KOHKPETHYIO CUTYalUIO, - IPEIBAPUTEIBHO MOHATh, KAKOH TEOPETUUECKUI
MaTepuai Hy>KHO UCIIONIb30BaTh. HaMeTHTH TU1aH perieHus, monpoboBaTh Ha €ro OCHOBE PEemIuTh 1 - 2 mpak-
THYECKHUE 3aJ]a4H.

2. Metoanyeckne yka3aHus 1o padore o0y4aromuxcsi BO BpeMsi IpOBeIeHU JIEKIHIA.

HCKLII/II/I JaroT O6y‘laIOH_II/IMC$I CUCTCMATU3NMPOBAHHBIC 3HAHUA 110 JUCHUINIMHC, KOHICHTPUPYIOT UX
BHHUMAaHHE Ha Han0OJee CIOKHBIX M BAXKHBIX BOIIpOCax. .HCKL[I/II/I OOBIYHO H3JIaral0TCs B TPpAAULUOHHOM HUIIN



B IIpo0OsieMHOM cTHiIe. J{JIst CTYIeHTOB B OOJIBIITMHCTBE ClIy4aeB B IpoOJeMHOM cTHiie. [IpoOIeMHbIH CTHIIb
MO3BOJISIET CTUMYJIMPOBATh aKTHBHYIO [TO3HABATENLHYIO ICATEILHOCTh O0YYAIOMUXCS U UX WHTEPEC K JTUC-
LUIUTHHE, (POPMHUPOBATH TBOPUYECKOE MBIIIUICHUE, MPUOEraTh K MPOTUBOIIOCTABICHUSAM H CPABHCHUSM, JIC-
JaTh 0000IIEHNs, aKTHBU3UPOBATh BHUMAaHUE 00YyJalOINXCs ITyTeM TOCTAaHOBKH ITPOOJIEMHBIX BOIIPOCOB,
MOOMIPSATH JTUCKYCCHIO.

Bo BpeMs JICKIIMOHHBIX 3aHATUH PEKOMEHIyEeTCS BECTH KOHCIICKTHPOBAHNUE Y4eOHOT0 MaTepuaia, 00-
pamars BHUMaHue Ha (OPMYITHPOBKH M KaTETOPHH, PACKPHIBAIOIINE CYTh TOTO WIIM MHOTO SBJICHUS, WIIH
MPOIIECCOB, BEIBOJIBI U MPAKTHUECKUE PEKOMEHIAINH.

Koncrnext nexiuu stydine noAapasaessiTh Ha IyHKThI, COOJ0Aas KPaCHYIO CTPOKY. DTOMY B OOJIBLION
cTerneHu OyayT CocoOCTBOBATH BOMPOCHI TIaHa JIEKIHH, IPeAJIoKEeHHbIE TpenoaaBaTensiM. CienyeT oOpa-
I1aTh BHUMAaHHE Ha aKLEHTHI, BEIBO/bI, KOTOPBIE AEAET MIPEeIolaBaTesb, OTMeuasi Hanboee BaXKHbIE MO-
MEHTBHI B JICKLMOHHOM MaTepHalle 3aMEUaHUsIMH «BaXKHO», «XOPOLIO 3aTIOMHHUTEY U T.II. MOXXHO A€aTh 3TO
Y C TIOMOIIBIO PA3HOILBETHBIX MApKEPOB WIN PYyUEK, MOTUEPKUBAsi TEPMUHBI U OTIPEIECTICHHS.

Llenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpaIleHUM, a00peBuaTyp u cuMBoJIoB. O HAKO
NpH JaibHeied paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIYUIIE 3aMEHUTh OOBIYHBIMHU CIIOBAMHU ISl OBICTPOTO 3pH-
TCJIbHOT'O BOCIIPHUATHA TEKCTA.

PaboTast Hat KOHCIIEKTOM JIEKIIUH, HEOOX0AXMO UCTIONB30BATh JIUTEPATYPY, KOTOPYIO PEKOMEHI0BAI
npernoaBarenb. IMeHHO Takas cepbe3Hast, KpOonoT/InBas paboTa ¢ JEKIMOHHBIM MaTEPUAIOM ITO3BOJIHUT
IIIyOOKO OBJIaIeTh TEOPETUUECKUM MATEPHATIOM.

Temaruka Jekiuii 1aercs B pabodeii mporpaMme JUCITUILIHHEL.
3. MeToauyeckue ykazanusi 00y4arIuMCs 10 MOAr0TOBKE K NPAKTHYECKUM 3aHITHSIM.

Ha MPAKTHUYCCKUX 3aHATHUAX NPUBCTCTBYCTCS aKTUBHOC Y4aCTUC B OGCY)KZ[QHI/II/I KOHKPETHBIX CI/ITyaLII/Iﬁ,
CITOCOOHOCTh HA OCHOBE IMMOJTYUYCHHBIX 3HAHUHU HaxoauTb HaunboJee 3(1)(1)GKTI/IBHBIG peuICHUA NOCTABJICHHBIX
HpOGJIeM, YMETb HAXOJUTh ITOJIC3HBIN ILOHOJ]HI/ITCJIBHblf/'I mMarcpuall 1o TCMaTHUKE 3aHSITHIA.

CryneHTy peKoOMeHIyeTCs CIEAYIONas CXemMa MOJArOTOBKH K IMTPaKTHYECKOMY 3aHATHIO!

1. O3HaKOMIIEHHE C TUTAaHOM MPAKTHUYECKOTO 3aHATHUS, KOTOPBIA OTpayKaeT ColeprKaHue MpeIIoKEeHHON
TEMBI;

2. IIpopaboTaTh KOHCIIEKT JICKIIHIA;

3. IlpounTaTh OCHOBHYIO JUTEPATYPY.

B nporuecce moaroToBKU K MPaKTHYECKUM 3aHATHSAM, HEOOX0IUMO 00paTHTh 0c000e BHUMAHKE Ha ca-
MOCTOSITEJIbHOE U3yUeHHEe PEKOMEHJOBaHHOM JuTeparypsbl. [Ipu Bceil moiHoTe KOHCTIEKTUPOBAHKS JIEKIIUU B
HEl HEBO3MOXHO M3JI0KHUTh BECh MaTepHall U3-3a IMMUTA ayIUTOPHBIX YyacoB. [loaToMy camocTosTenbHas
pabota ¢ yueOHUKaMH, y4eOHBIMH [TOCOOMSIMH, HAYYHOU, CIIPABOYHON JINTEPATYpOd, MaTepruaIaMH Mepro-
JMYeCcKUX u3nanuii 1 aTepHera sipnsieTcst HanOosee 3 (HEeKTHBHBIM METO/IOM MTOTYYEHUS TOTMOTHUTENBHBIX
3HaHWM, T03BOJISIET 3HAYUTEIIFHO aKTUBU3UPOBATh MIPOIiecC OBIaJeHus1 HH(popMaluei, cnoco0cTByeT Oonee
IITyOOKOMY YCBOCHHMIO H3y4aeMOoro MaTepHana, GOpMHUPYET y CTYAECHTOB OTHOLIEHHE KOHKPETHOH Ipobiie-
Me. Bce HOBbIE OHATHS TIO 3y9aeMOU TeMe HE0OXOTUMO BbIYIHTh HAU3yCTh U BHECTH B TJIOCCAPHIL, KOTO-
PpBIi IeraecooOpa3Ho BECTH ¢ CaMOTo Havajla U3y4eHHs Kypca;

4. OTBeTUTH HA BOIIPOCEHI IUIaHa NPAKTUYCCKOI'O 3aHATUA,

5. BBINONHUTE JOMAITHEE 33/TaHNUC;



6. IIpopaboTaTh TECTOBBIC 3aIaHUS U 3a]1a4H;
7. Tlpu 3aTpymHEHHUSX CHOPMYITUPOBATH BOIPOCHI K TIPETIOIABATEITIO.

Pesynprar Takoii pabOTHI TOMKEH MPOSBUTHCS B CIIOCOOHOCTH CTY/I€HTa CBOOOTHO OTBETUTH HA TEOPETHUE-
CKH€ BOTIPOCHI MTPAKTUKYMa, BHICTYIIATh M yYaCTBOBAThH B KOJUIEKTUBHOM O0CYKJIEHHH BOTIPOCOB H3ydaeMOi
TEMBI, TPABIIILHO BHIMOIHSITH MPAKTHUYSCKUE 3a/IaHUS M UHBIC 3aJIaHUs, KOTOPBIC JAOTCS B (DOHJIC OLICHOY-

HBIX CPEACTB AUCIUILTAHBL.

4. Metoan4eckne yKazaHus 00y4al0IHMCs 110 OPraHNu3aNMA CAMOCTOSITeIbHOM padoThI.

HGJ'IB OopraHuvsanuun CaMOCTOSITECIbLHOM pa60Tm IO JUCHHUILIINHE «MaTemartuka» — 3TO yl"J'IY6J'IeHI/Ie u
pacmipeHue 3HAHUM B 00J1aCTH MaTC€MaTHKH, (bOpMI/IpOBaHI/Ie HaBbIKa U UHTEPECA K CaMOCTOSITCIbLHOM I10-
3HaBaTEIbHOM JCATCIBHOCTH.

CamocTosTenpHast paboTa 00yyaromuxcs SBISETCS BAKHEHIINM BUIOM OCBOEHUSI CONEPKAHUS TUCIIH-
TUTMHBI, IOATOTOBKU K MPAKTUYECKUM 3aHATHSIM U K KOHTPOJIBHOM padoTe. Crofa ke OTHOCSTCS M CaMOCTOSI-
TENbHOE YriTyOlIeHHOe H3yUYeHUe TeM TUCIUIUTUHBL. CaMocTosATenbHas paboTa MpecTaBsaeT co00i mocTo-
STHHO AEUCTBYIOIIYIO CUCTEMY, OCHOBY 00pa30BaTEIbHOIO IPOLIECCa M HOCUT UCCIIEIOBATEIBCKUIN XapaKTep,
YTO MOCTYXHT B OyIylIeM OCHOBaHUEM JJIsl HAITUCAHUS BBITYCKHON KBAIM(UKAIIMOHHOW PaOOTHI, MPAKTH-
YECKOTO MPUMEHEHUS MOITYYEHHBIX 3HAaHUI.

OpraHu3zanysi cCaMOCTOSITETIbHOM paboThl 00yYarOIINXCS OPUEHTUPYETCSI Ha AKTUBHBIE METOIBI OBJIajIe-
HUS 3HAHUSAMH, Pa3BUTHUE TBOPUYECKUX CIIOCOOHOCTEH, TEPEX0 OT MOTOYHOTO K WHANBUAYATU3UPOBAHHOMY
00y4JeHHI0, C y4eTOM MOTpeOHOCTEH U BOBMOKHOCTEH JTMIHOCTH.

[IpaBunbHas OpraHU3aIns CAaMOCTOSATEBHBIX YUeOHBIX 3aHATHH, UX CUCTEMAaTHYHOCTh, [IEIecoo0pas-
HOE IIJIAHUPOBAaHHUE PabOUYETr0 BpEMEHH MMO3BOJISIET CTYACHTAM Pa3BUBATh YMEHHS U HABBIKH B YCBOSHUH U
CUCTEMAaTH3allMU MPUOOPETAEMBIX 3HAHUMN, 00ECIICYMBATh BHICOKHUN YPOBEHb YCIIEBAEMOCTH B IEPHOJ 00Y-
YEeHWsI, TOJTyYUTh HaBBIKW TIOBHIIIICHHUS TPOPECCHOHAILHOTO YPOBHSI.

CamocTrosiTenpHast paboTa peaans3yercst:
- HETMOCPEICTBEHHO B IIPOILIECCE Ay TUTOPHBIX 3aHATHUH - Ha JIEKLIUAX, TPAKTUIECKUX 3aHATHIX;

- B KOHTAKTE C MPEIojaBaTejieM BHE PAMOK PAaCIUCaHUsI - HA KOHCYJIbTAIUAX 10 y4eOHBIM BOIIPOCaM,
B X0JI€ TBOPUYECKUX KOHTAKTOB, IPH JTUKBUIAINH 3aI0JKCHHOCTEH, MPU BHITIOJTHEHUH WHIUBHTYTbHBIX
3aIaHUA U T.[.

- B OuONHOTEKE, TOMa, Ha Kadepe MPH BHITTOTHEHUH 00yJaIONIMMCS YIeOHBIX U MPAKTUYECKUX 3a-
Jiau.

Buast CPC u xputepuu orieHOK

(o 6ammpHO-petituaToBOM cucreme [ THTY, CPC onenuBaercs B 15 6amios)
1. Kontponbnas pabora

2. Komnoksuym

TeMsbI JuTs caMOCTOSITENBHOW PabOThI IPOIHCAHEI B paboveid mporpaMmMe TUCIUTUIMHBL. DPPEKTUBHBIM
CPEICTBOM OCYIIIECTBICHHS 00yUYarOIUMCS CAMOCTOSATENILHON PaOOTHI SBIISETCS SJEKTPOHHAS HH(DOpMAIIH-
OHHO-00pa3oBaTeNbHAs Cpella YHUBEPCUTETA, KOTOpasi 00ecIIeunBaeT JOCTYI K y4eOHBIM IIaHaM, pabounm
IporpaMMaM AUCIUIUIAH (MOJTyJIeH ), IPAKTHUK, K U3aHUSIM DJICKTPOHHBIX OMOIIMOTEYHBIX CHCTEM.
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